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Mpeanucnosue

M3BecTHO, YTO MPOEKTVPOBAHME XOJOTHIBHBIX YCTAHOBOK TpeOyeT 3HaHMS MHOXe-
CTBAa aCHeKTOB, OTHOCAIIUXCA K chepaM TepMOAMHAMMKUA K TICUXPOMETPHH, PaBHO
KaK MU MEXaHWKH, JeTajlelf MalivH, 3JIEKTPOTEXHUKYU W CHUCTEM YTpaBJIeHUs, a TAKXKe
C1i0co00B TTOATOTOBKM NPOU3BOACTBEHHEBIX MPOIECCOB M METOAMWKM IIPOBENEHUST He-
0OXONUMBIX PacyeToB.

Kak cnegyetr U3 Ha3BaHus HaHHOM KHUTH, B Heil colepxaTtcs Haubonee THITHY-
HbIE TIPUMEPHI PACYETOB, OCYIUECTBISIEMBIX B XOAE MPOEKTUPOBAHMS XOJOIUIBHBIX
YCTaHOBOK.

B cOOTBETCTBUM C M3NOXEHHOM OCHOBHOM 3alayell MpeACTaBICHHBIA MaTepual
pasgenieH Ha JBE 4YacTH.

IlepBast yacTh NpemIaracT KpaTkuii 3KCKype B 001aCTh TEPMOIMHAMUYECKUX ITHK~
JIOB ¢ OTMMCAHUEM BAXHEHIIUX 3JIEMEHTOB XOJIOAWIBLHBIX YCTAHOBOK, pacCMaTpyBac-
MBIX aBTOHOMHO M HE3aBUCMMO APYT OT Apyra. IIpuBoguMele 3A€Ch pacyeThl, Mapa-
METPbl MAKCHMAJIbHO TIPUONIKEHBI K HPAKTHYECKHUM YCJIOBHSAM.

Kaxnmas rmaBa atoil yactu cHabGxeHa TpeGyeMbIM HarIsSAHBIM MaTepPHaioM
(nvarpaMMbl, Tpaduku, TaOJMIBI) B CONPOBOXIEHUU IIOAPOOHBLIX TIOSICHEHWH W
CCBLJIOK.

Bropas yacTh HaYMHAETCS C COCTARJIEHUS FIPEIBAPUTENBHOM CXEMBI ODILETO TIPO-
€KTa XOJIONWILHOM YCTaHOBKH. [lanee paccMaTpHUBaeTCs Psii KOHKPETHBIX IIPUMEPOB,
IV KaXI0To U3 KOTOPHIX TaKKe BO3MOXHA WHIMBHAYaTbHAs WHTEpPIIpeTalus. 30ech
MpenTiouTeHue oTAaeTcs PopMe MoJaun MaTepHata, B HanGoNbilell cTereHu Mo3BO-
JAFIoLIEH 0TOOpa3uTh OCHOBHEIE NeTanu. VIeHTHUHbI Croco0 IpUMeHeH U B CHCTE-
Me oTO0pa BO3MOXHBIX OIIIHIA.

B 3aBepiueHue NMpUBOAWTCA TOJHBIA MEpedYeHb NEUCTBYIOIIMX HA JAHHBIMA MO-
MEHT HEeMEUKHX HOPM M CTaHAAPTOB, OTHOCSUIMXCS K XOJIOMWILHOM TEXHUKE.

Hacrosnee m3nanue TpeqHA3HAYEHO UISI MHXEHEPOB, 3aHATHIX NPOSKTHPOBa-
HHEM XOJIOAWJIBHBIX YCTAHOBOK, a TaKXe I CTYAEHTOB BY30B COOTBETCTBYIOLIMX
CHELNAIBHOCTEH. ’

Tanc-Hoaxum Bpaiidepm
Jlubaux, gheepars 2003 .
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FNABA 1

PABO4YUIA MPOLLECC
NPON3BOACTBA XOJIOOA

XONMonWIbHBIE YCTAHOBKH, PaboTAIOLIME HAa LMPKYIUPYIOIIMX B 3aMKHYTOM LIUKITE
XTaJareHrax, 3abuparoT TEIUIOTY KaK OT 3arpyXeHHBIX B HHMX IPOLYKTOB, TAK U OT
CaMUX KaMep, IIOCTENICHHO oxnaxaasd UX. [Ipy 3ToM XonoAWIbHBIE areHTH, Herpe-
PHIBHO LIMPKYJINPYS B YCTAHOBKE, M3MEHSIOT CBOE ArperaTHOE COCTOSIHUE: CHavyaia
UCHapsisICh TIpu 0TOOpe Terula U3 CBOETO OKPYXXEHHsl, 3aTeM BHOBb KOHIEHCHUPYACH
BCJIEACTBHE OTAAYW TOMIONIEHHOM TETUIOTHI.

B cocraB xonoAMIEHOl YCTAaHOBKH BXOIAT: KOMIIPECCOPHI, UCTIAPUTENH, KOHIEH-
CaTOPBI, PEryIUpYIOLIHe (IPOCCENIbHBIE) BEHTWIH, a TakKKe BCIOMOTaTelbHoe 00opy-
AOBaHUE: HACOCH Ui MOJAaYM XJIafareHTa, XJIagOHOCUTENs, COOTBETCTBYIOMUE KOM-
MYHHKAIIHOHHBIE arperaThl (CHCTeMa TPYOOTIPOBOIOB, apMATypa), IIpeAOXpAHUTEIbHEIE
yeTpoiicTea (cM. puc. 1.1).
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@ Inasa 1. Pabouuii npoyecc npouzeodcmsa xoa00a

BLIpaboTKa XONoAa SBISAETCS B CYIIHOCTH MPOLIECCOM, OOpATHBIM TOMY, YTO MBI
HabsiofaeM IpH paboTe TeIUIOBOTO IBUraTens. Eciyu TaM 3amada COCTOMT B COBEpIICHUH
KaK MOXHO Oosbiieil paGoThl TIPH MCIIOIB30BaHMH CYLIECTBYIOLIETO Tieperiaja TeMIepa-
TYp, TO B XOJOOWIBHOM YCTAHOBKE TpeOyeTcsi ¢ MUHMMAJIbHBIMU 3aTpaTaMM SHEpPruv
MOIHATh TEMIIEPATYPY [0 HEOOXOMMIMOTO YPOBHSA.

1.1. O6patumbiii uukn KapHo B T,s-anarpamme

Jng KpaTKOro OMUCAHUS MHTEPECYIOLIHUX HAaC 3aBHCUMOCTEH PacCMOTPUM cHadaia

obpatumelii (uaeanbHbiii) 1vka KapHo B 7,s-nuarpaMMe «reMIieparypa — SHTPOIMUS»
(puc. 1.2).

KoxnyecTBo TEIDIOTH ¢, TOIIOLLACTCS

r XJI4areHTOM IIpW TeMIlepatrype ucmape-

Hus T, mocsie Yero OH ToABepraetcst au-

qc abaT4ecKoMy (M309HTPOITHOMY) CXKATHIO

r 3 T, P, 2 KOMIIPECCOPOM € TIEPEXOIOM M3 COCTOSI-

c / // Hus 1 (BIaXHBIH Nap) B COCTOsiHME 2.

/ " / Cyxoil HachIlIEHHBIH Map (cocTosiHME 2

// Ha [IpaBOil TMOrpaHUYHON KPHBOH) IOJI-
/

™
\

HOCTBIO KOHIEHCHpPYeTCs B KOHIEHCATO-
’ pe mpu Temrieparype KoHiaeHcaumu T, ¢
5/ 4 \ MIEPEXOIOM OT TOYKHM 2 K TOUKE 3 TIpH I10-
[ CTOSIHHOM JaBjieHHH P = const.
3areM B pacClIMPHUTETBHOM LIMIIMHIADPE
MIPOMCXOANT amuabaTHYecKoe (M303HTPOII-
HOE) paclIVipeHHe Napa OO0 IOCTHXEHHS
3 naseHvst P, v Temmepatypbl Kunenust T,
Brtaxmblii ITap U3 COCTOSTHUS 4 TIONIO-
Puc. 1.2. IaeT B UCMAPUTENIE TEIUIOTY U MCIIapseTcs
' IO u300ape 10 JOCTHXEHUS COCTOSIHUA 1.
B mepecuete Ha 1 KT IUPKYAMPYIOLIETO XJIafareHra UMEeM Crenyloliee:

o™
\

02
S

¢ KOJMYECTBO MOTIOIMEHHOU Tetwtotel — g, = T, - (s,~ 5,);
mwiowans 1-4-6-7-1;

¢  KOJUYECTBO OTBOIVIMON TETLIOTHI —q =T (s5,—5);
TUTOLLED 7-3- 6 7-2;

e Tpebyemasd paboTa HUKIA —w,=q,—q=(T.,~T) (s, 5);
miomanpy 1-2-3-4-1;

s pabota paclIMpeHusI — moinagb 3-5-4-3.

JLnst mpefcTaBaeHHOrO Bhile MKIa KapHO mnosydyaeM XOMOQWibHbIA K03pdu-
LHAEHT €

Ea:qo T,-(s,-5,) - T, )
‘ Wea (T T)( _sl) Tc_To
TakuM o6pa3oM, XomoAwibHbI Ko3dduuueHT umna KapHo 3aBUCHT JIMIIb OT
IBYX PaboUYMX TEMIIEPATYP — TEMIIEPATypH! KMIIEHMS U TEMITEpATypbl KOHICHCALUU U
He 3aBUCUT OT (PUBHYESCKIX ¥ TEPMOIMHAMUYECKHX XapaKTEPUCTUK XTagareHToB. Hrak,
MMHUMAJIbHOE KOJHYECTBO PAabOTHI (W, ) JAET MAKCMMAJIbHBIA XOIONMIbHBIA K03¢-
uuMeHT &,
PI/IcyHOK 1.2 TaKoKe TIOKA3BIBAET, YTO CoBepilaemas paborta (rurowany 1-2-3-4-1)
OyeT TeM MEHbIUE, YeM BbILIE TEMITepaTypa KMNeHus 7, ¥ 4eM HIKe TeMrieparypa
kongeHcaryu T,
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3aeck MOXHO clenaTh ODIIMK BBIBOI, YTO IUIST JOCTHKEHUA SKOHOMHYHOM 3K-
CIuryaTallMM XOJOZMJIbHAs YCTAHOBKA NOJDKHA XEHUCTBOBAaTH C MAKCUMAJIBHO BBHICO-
KON TeMIlepaTypod UCHApeHMs M ¢ KaK MOXHO Oojiee HHU3KOH TeMIepaTypod KOH-
JEeHCalHu.

IIpu 3ToM TeMmnepaTypa KMIIEHHS 3aJaeTCA B 3aBUCHMOCTH OT TPeOyeMoit TeMITe-
PaTyphl XOJOANILHOM KaMepsl (%), a TeMIepaTypa KOHAEHCALUY ONPEENsIeTCs C yde-
TOM HUCIIONB3YeEMOi oxJiaxmalonieil cpeanl (BOIbl WM BO3IyXa).

1.2. Teopemuueckuii yuxa ¢ T,s-duazpamme

1.2. TeopeTnueckui umkn B T,S-guarpamme

Huxn KapHo Kak vaeajbHBIH OOpaTUMBIH LUK MEXAY IBYMS H30TEPMaMH M IBY-
Ms1 aguabaramu, 6€3yCJIOBHO, CriocobeH 00ecCIeYMTh MaKCHMAaJXbHBIH XOJIOIHJIb-
HBIA K03GhGHUUKeHT (g,). OnHaKo TaKo# IPOLECC MPaKTHYECKH HE PEaIM3yeM, Tak
KaK HU cXaTWe, HU pacliUpeHUEe He NPOTEKAaeT II0 U303HTPOIIE.

B uensix orobpaxenus peanbHON (pakTiyecKoif paboThi XOJOOWILHOM MAalIMHbI
UCIIOBL3YIOT TeopeTudyeckuii ki (puc. 1.3). B TakoM 1ukiie pacliMpeHue ¢ mepexo-
AOM OT [aBJieHHs KOHAEHCAUMKM P, K NaBJICHUIO UCTApeHust P OCYIUECTBIAETCA IO~
CPEACTBOM JIPOCCEIMPYIOIIETO KiiallaHa C 3aMEHOM M303HTPOIM HAa W303HTAIBIY,

THOCKOJIBKY 3TOT IPOLECC MPOTEKAET NPH MOCTOSHHON SHTAIBINH, A, = h,.

K
2

H-H K AR
T <
ON
To Po

ol

2
‘anoccennpymmnﬁ — -L>_HD__ Ta %
Ki1ana v ND / /
7
S / 4%
1

Vda
S Sy S, S

Puc. 1.3.

Kommpeccop 3acaceiBaeT Cyxoil HACBHIINEHHBIH Hap B coctosHuH 1 (tipaBast mo-
TpaHuyHas Kpusag, puc. 1.3) ¥ annabaruyecky CXXUMAaET ero Ao cocrosidus 2. B 30He
TIeperpeBa K COCTOSAHMIO 2 OTHECEeHa TeMIeparypa ¢xatusi T, Ha OCH OpIMHar.

B xoHmeHcaTope IepPerpeThiii Map XiIaJareHTa B COCTOSHHUM 2 TOBOIUTCS IO CO-
CTOSTHMS 2’ IIYTEM CHSATHSA Ieperpepa 1mo u3obape H MOJHOCTHIO KOHIEHCHAPYETCS (CM.
TII0JIE OT MPaBOil MOTPAaHNYHOM KPUBOM K TOYKe 3 Ha JIEBOH IMOrpaHWYHOM KPHBOM).
M3 cocTosiHUA 3 XUAKUI XTTaJareHT ¢ IMOMOWIBIO IPOCCETHUPYIOIIETO BEHTHIIS TIepexo-
AT, PacCIHUpSsCh, B COCTOSHUE 4 ¢ i = const.

VaenbHas X0I010TPOU3BOMTEIBHOCTD g, C OAHOM CTOPOHBI, M3-3a APOCCENUPO-
BAHUS TIOHIKAETCA 10 CPaBHEHHIO ¢ LMKJIoM KapHO (a2 MMEHHO COOTBETCTBEHHO
IUIOLLA/A a-$,-5,-4-a), C APYTO# CTOPOHEL, B CHJTy BCACHIBAHUA KOMIIPECCOPOM CYXOTO
HACBILIEHHOTO I1apa YBEJMYMBAETCS Ha IUIowanpb b-s,-s,-1-b.

B nienoM yieneHast XOJOZOMPON3BOANTENBHOCTh TEOPETUYECKOTO IIUKITa OOJIbIIe
YIOEIBHOM XOJIOIONIPOU3BOOUTEIBHOCTH LiMKia KapHo, To ecThb ¢, > ¢

oca



@ Thasa 1. Pabouuii npoyecc npoussodcmeq x0400a

Pa6ota cxatns (w,) xapakTepusyeTcs IUiomansio 1-2-2'-3-g-s,-s,-4-1. Ilpu cpas-
HEHHHU ¢ UUKIoM KapHo 31ech OTMEUaeTcss COOTBETCTRYIONIeE YReTMUeHHe TUIOIAIH,
4TO YKa3bIBacT Ha JOMOJHUTENIBHO COBeplilaeMyio pabory.

CrenoBatenibHO, XOMOMHIbHBIA KO3(DUIMEHT TEOPETHYECKOTO 1UKIIA (£,) € BCa-
CHIBAHUEM CYXOTO HACBILEHHOIO Mapa, anuabaTudecKuM (M303HTPOIHBIM) CXAaTHEM
napa ¥ APOCCEIMPOBAHUEM XHAKOTO XJaJareHTarakke OyaeT HUXE XOJOTUIHLHOTO
ko3hdunuenta nukia Kapho:

e=oye, <,

is
is

YnenvbHas TEIUIOTa, OTBENEHHAs B KOHAEHcaTope (g.), ompenensercs Ha aMar-
pamme mwiomaneo 2-2'-3-a-s,-s,-2 (puc. 1.3).

1.3. OeicTBurenoHbin uukn B T,s-anarpamme

Pecuse
P KowpeHcarop !
S ;
T, /.\ : 2,
>
T,
- 2 3 c Pc 2
PerexapatusHbtif Komn- T
TennoobMeHHNK 3 2 pec- ,
. To Po
o e To 4 ' T
:
LI I |. 1
TIroei < < T S
Wcnapurens $152 S5 W Ss Se

Puc. 1.4.

B ganHoM uukie (puc. 1.4) KOMIIpeccop 3acachiBaeT MeperpeTriii map B COCTOSTHHU
1 4 MTOMUTPOITHO CXHMMAaeT ero A0 cocTodHus 2. K TaHHOMY COCTOSHHIO OTHECeHAa
TeMmIreparypa B KoHue cxatusi T, Ha opauHare. B 30He CHATHA TeperpeBa B KOHIECH-
carope xJlagareHT B BUAE NeperpeToro napa cHadajaa oxjaaxmaerca o u3obape (mpo-
necc 2 - 2’) A0 TeMITepaTypbl B KOHLE CXaTHA, Jalee B TOUYKE 2” IO TEMIIEPATYpHl B
KOHIIE CXaTUsA CYXOI'0 HACBHIICHHOIO mapa C TMEePeXOodOM K TO4Ke 27 Ha upaBoit
MOTrpaHUYHONR KPUBOH.

OT TOYKH 2" CyxOlil HacCHIIIEHHBIA Map ITOTamaeT B 30HY KOHJEHCAIMH B KOH-
AeHcatope U npu P, U £ = const 10 Touk# 3’ Ha JI€BOM IOTPAHWYHON KPHUBOM, Ime
TIOMHOCTBIO KOHACHCUPYETCH.

Kak BUIHO U3 TEXHOJIOTHYECKONK CXeMbl, BHOBb MPEBPALICHHBIA B XUAKOCTh XJId-
[IAreHT TIPOTEKAET 3aTeM 4epe3 pereHepaTUBHBIA TEIUIOOOMEHHHMK, [ IIPOXOASLIkii
TIOTOK XHUAKOCTH MEPEOXNaXIaeTCd MO AeHCTRUEM 00paTHOIO IMOTOKA BCACHIBAEMOTO
ra3a (mporecc 3’ - 3). D10 MPHBOAUT K POCTY YAEABHOU XOAOAOMIPOUIBOIUTEABHOCTH
q, Ha pasmep miow@anu 4’-4-s,-s;-4’. Ho npu 310M OHOBPEMEHHO MPOMCXOIMT Iiepe-
rpeB BCACHIBAEMOTIO ra3a, Tak 4YTo TEMIleparypa Ha BXOIE€ B KOMIIPECCOp IepeMeliacT-
¢ ¢ I’ x 1 B meperpeTyio 30Hy.



1.4. Teopemuueckuii u deticmeumenvhoiii yuxavt 8 lgP,h-ouazpamme I \5)

Ilpu usMeHenun cocrosnus ¢ 3 Ha 3 npu P, = const 1 ¢ 1’ Ha 1 pu P = const
HMMEIOT MECTO OIZMHAKOBbIE PA3HOCTH SHTAIBITHH.

VBeluueHue TUIOWAAN W, KakK TIOKAa3aTelsl COBEPHICHHON paGoThl OOBACHACTCS
HaJTMYHMEM TIOTEPL B IPOLIECCAX CXATHA U APOCCETUPOBAHMS (M TOT U APYroil BhI3bIBa-
10T HEOOpaTUMBIE U3MEHEHHS COCTOAHUS). YIy4IIEHHE XOJOMUIBHOTO Ko3bdUIIMeH-
Ta (€,) MOXET OBITh JOCTUTHYTO 33 CUET NMEPEOXTAKACHUS XKUIKOTO XIT3IareHTa.

IIpyu cpaBHEHMH IEHCTBUTENHLHOIO LMKIA ¢ TEOPETHYECKUM, 4 TAKXKE C HUOEANb-
Hblil LukioM KapHo mosyyaeM criienyloliie XOJMOAMIbHEIE KOS(hMUIIMEHTHI:

Xonoawibibie KO3(HIMEHTLI XapakTepucTHKa HAKNA

T, .
£, =T_—T—=£“"‘ il KapHo 6e3 morepb; HE 3aBHCHT OT XjIaia-
¢ o TeHTa, ONPeeIsIeTCs TONBKO 3HadeHwsIMu T, u T ;
£, = % TEOPETUYECKUIN LUK C MOTEPSIMH, OOYCIOBIECH-
Wis HBEIMU ApOCCEAVPOBAHUEM, M303HTPOITHOE CXa-

THE CYXOTO HACBHIIIIEHHOTO Tapa;
£, = 4o JIEeUCTBUTEIbHBIN LMK C TOTEPSIMU, O0YCIIOBIICH-
wi

HBIMU APOCCEJIMPOBAHUCM, TIOJIUTPOITHOC CXKATUE
OCPpEerpeToro Irapa, HNepeoxIaXxXIaeHHUEe XUIKOTro
XJ1agarceHra.

1.4. TeopeTrnyecknii 1 AeNCTBUTENbHbIA LMKIIbI
B IgP,h-pnarpamme

TeopeTuyecknit uukn DeitcTBUTENLHLIA LMK
logp logp
% F——4
3 > 2 3 3 2 2 |2
4 1 1

& 4 &

lAhuI |Am |
. h h
—— o
Puc. 1.5.

B nuarpamme 75 (TeMItepaTypa-3HTPOIHA) KOJMIECTBO HOABOIHMOM U, COOTBETCTBEH-
HO, OTBOAMMOM TEIUTOTHI OIIPEJEN[ETCS C IIOMOUIBIO TUIOLIANEH, PACTIONOXEHHBIX TIOJT
JIMHUAMH TIPOIIECCOB.,

OnHako B NPaKTMYECKUX pacyeTax MpeAlioyTeHne oraaercs lgP,h-nmarpamme, 110-
3BOJISIIONIEH KOJIMYECTBO MOXBOJMMON M OTBOXHMMOM TEIUIOTHI OIIPENE/ITh OTPE3KAMU
Ha ocH SHTtainbIvu (h). Ha puc. 1.5 npencrarneHs! B nuarpamme /igP,h paccMarpuBae-
MBI€ IMKIIbI, [€ 3HAaYeHHE YAENbHOH XOJNOAONPOM3BOAMTENLHOCTH g, = h, — h,,

a paboTa uMKIa W, = i, — i,



@ Thasa 1. Pabouuii npoyecc npoussodcmaa xonroda

1.5. KoHTpoOnbHbIe 3apaHuA

1. IocTpouTs OonMMcaHHHI HIDXKe LUK B IgP, h-guarpamme (puc. 1.6).
Hano:

xonogwibHEIA areHT R 507; xonomonpoussogutentHocTs 10 kBT, Temmeparypa
ucnapeHus ¢ = —30°C; remneparypa KoHIeHcauuu £, = +40°C; meperpes Ha CTOpOHE

ucnapurensa 10°C, to ects #, = —20°C; TeMneparypa BO BCachiBAaiolleM IaTpybxe
t, = —10°C; TemnepaTypa IepeoXnaxXIeHHOH XHUAKOCTH £, = +38°C; cxarue — nonu-
TPOITHOE.

2. Ompenendth OTHOLICHHE NABNCHHI KOHICHCAUUU U KHAMEHUSA XONOTMIBHOIO
arperata P/P .

3. [omp3ysich mpwiaraeMoi TaOUIel, BBIYMCINTE TIOKa3aTeNb IOJUTPONSI (71)
CXAaTHs B KOMIIpeccope.

Tabmua 1.1. TToka3aresib NOJIUTPONH A

Xnanarent P/P,
2 3 4 5 6 7 8 9 10
R 134a 1,216 1,191 1,177 1,172 1,166 1,163 1,160 1,157 1,155

R407C/R 507 1,325 1,258 1,240 1,234 1,232 1,230 1,228 1,226 1,225

HpHMC‘IaHI/IeZ TIPOMEXYTOUHBIC 3HAYCHHUA A ONPCACTAIOTCS HHTCPIIOIUPOBAHUCM.

4. BeryucauTh TeMIeparypy B KoHue cxatus (7,):

n-1

PYr
=T 1= ,K
2 C[P]

0

Temmnepatypa Ha Bxofie B komnpeccop T, = 273,15 + ¢ + 10, K.

5. TTocTpouTh NOAUTPONY B cxatoi lgP h-muarpamme (puc., 1.6) v ompenenuTs
COOTBETCTBYIOLIHE 3HAYEHHS SHTAJIBITHIL.

6. JLisa TOCTXKeHVs 33JaHHOM XOJIOHOTIPOH3BOIUTETEHOCTH HEOOXOAMMO OIpe-
JIETUTh MAcCy LMPKYJIHUPYIOHIETO XJIanareHTa, U3MEPSeEMYIO B KI/C WIM B KI/4Y Y BbI-
YUCTISIEMYIO IO (hopMyne:

Q KX
my == g =h ~h,——.
R on ON 4 KT

7. Onpenenuts XonomwibHble koabduuneHTs UMKIa KapHo (g,) U IeHTBUTENb-
HOro 1ukia (g).

Bapuanmu: pewenuii

Ko 1. cM. puc. 1.6.

Kn 2. ¢ =+40°C; P, = 18,61 6ap;
t =-=30°C; P = 2,11 Gap;

Kmon3 n

1,22,76.
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1.5. Koumpoavnvie 3adanus
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]

K n. 4. T2=T[—§-j c T,= 273,15 + (+10) — 30, K
¢ 1,2276-1
]8’ 1) 12276 _
T, = 253,15-(—2-’—11—] =379,02 K.
t, = 105,87°C.
h, = 455 kIIx/xT.

K. 5. oM. IgP,h-nuarpammy Ha puc, 1.6.

Km6 M= Qo e
oN

YaenbHas X0NONONPOUSBOIUTEILHOCTD: G, = K| — A,
don = 354,60 — 255,14 = 99,46 xIx/KT.

P SR ) S
Ko7 f«=7 7 "313,15K-24315K
_on _ 9946 _
§=% "oy M w=h by

w, = 455 — 363 = 92 k[Ix/xr.



rNABA 2

OCHOBbI MPOEKTUPOBAHNA
XONoAuibHON YCTAHOBKU

2.1. PacueTt pacxoga xonopa

TIpexne yeM TIPUCTYIIMTh K BHIOOPY KOHCTPYKTHBHBIX IApaMETPOB O0OPYIROBAaHMS IPO-
E€KTUPYeMOH XOJIOAWIBHOM YCTAHOBKH, TPeOYeTCsl IIPOU3BECTHA OIIPEAETICHHBIE PACYETHL.

TTpu NONOXUTENEHOM PE3yJIbTATE aHAMN3a 3aNpoCca KIMEHTa Nepes COCTaBIeHU-
€M COOTBETCTBYIOLUETO MPEIIOXECHUS HAIO BBHIIIOTHHUTD CIACIYIOLIEE:

1) YTOYHMTE BO BCEX JETAISIX ITOCTABIEHHYIO 3alady;

2) KOHKpPETU3HUPOBATh TPeOOBAaHMA K HMCIIOTHEHUIO IIPOCKTHPYEMOIl YCTaHOBKH;

3) pa3spaboTaTh MpeaBapHTENIbHYI0 KOHIEMIIHIO ONTHMAIBHOTO pellieHH.

WM3yunB Bech 00bEM AaHHBIX, HEODXOAMMBIX B paMKaxX NPEICTOSHIETO MPOEKTa,
nepexoquM K pacyeTy pacxola XOJoda, MCIOJb3ysA VIS 3TOH LEeJM BCE BO3MOXKHBIC
CocO0Bl — aHAJUTUYECKUHM, TabnmyHyoo GopMy, UMEIOIIHECS TAarpaMMBl B HOMO-

TPaMMEL.

Hpn pacducTe pacxola X0jJ0oda BBIYHCIAIOTCA BHAYAJIC OTACIBHBIC YaCTHBLIC Ha-
IPY3KHM KaK COCTaBJAIOIME ITOJTHOM HArpys3Ku, Nalllyde B CyMME OOIIYIO IIOTp€6-

HOCTB B XOJIOZC.

Tennonplwroxm:

BHewHne TenNonpUTOKK:

— TeNnnonpuTOKM, NPOHMKAIOLWUe
yepe3 OrpaxpeHus kamep
(cTeHsl, NON U NOTONOK);

— TENNONPHUTOKKU B pesynbTate
B03AyX006MeHa;

~ TENNONPUTOK NPU OTKPLIBAHNM
nsepen.

|
BHyTpeHHWE TennonpuToKu:
|

Tennonputoxu, 06ycnoBneHHe

3ajaqeil oxnaxgeHus:

— TennonpuTOK OT OXJIaXAAeMO-
ro npoaykTa;

— TENNONPUTOK NPU «AbIXAHUN»
&pykTOB, 0BOLWEH;

— TeNAONPUTOK OT 3AEKTPOABUIa-
Tenel BEHTUNATOPOB MUCRapK-
Tens;

— TENNONPUTOK, BLIABNSEMbIA NPU
0TTauBaHUM wcnaputens.

1
JKcnnyaTauMoHHbIE
TENAONPUTOKK:

— TENNONPHUTOK OT OCBELLEHMS;

— TennonpuToK 0T npebbiBaHus
noaew;

— TennonpuTok ot o6opyaosa-
HUS.

Puc. 2.1. TeronpuToKy OT pa3IMYHBIX UCTOYHHUKOB

2.1.1. Pacwem cocmaeanrowux eHewnell nazpy3xKu
2.1.1.1. Pacuem mennonpumokoe uepe3 02pancoeHus Kamepol

Orpaxpaonye KOHCTPYKLHMH XOJNIOTWIBHON KaMepsl PAaCCUUTHIBAIOTCS Kaxnasl OT-
IEeJbHO U INOCJIEA0BATEIbHO IPYT 3a APYIOM.

Oco6oe BHUMaHHME PH 3TOM CJIEIyeT YAEJATb MOMOXEHUIO CTEH, UX KOHCTPYK-
THBHOMY MCHOJTHEHHIO W COOTBETCTBYIOLLEN Pa3HOCTH TEMIIEpATYp, a TakKe OTHOCS -
UM cloia kosbdunuesTaM Tervionepenayu (k).



@ Thasa 2. Ocnosvt npoexmuposanus Xoa00URbHOU YCMAHOBKU

anee pacCUMTHIBAIOTCSA TEIUIONPUTOKM OT I0JIa Y TIOTOJKA.
B 3akmoyeHue CYMMHMPYIOTCS [TOJIydEHHBIE PE3YJIbTATHI.
Jlst pacyera TEIUIONMPUTOKOB IIpeJIaracTCs CAeAylolllee YpaBHEHUe:

G, =F k- AT, (M- Br- K)/(»* - K) = Br,

rae F — mmoians MOBEPXHOCTH OTPaXKICHUS, M2;

AT — pa3sHOCTb TEMIIEpATYP CHAPYXU OTpaXIeHWS W BHYTPH KaMephl, K;

k — xos(hduLHeHT TeIUToniepenayy orpaxmaeHus, Br/m? - K.

Ilpumep:

TpebyeTcss BEIMMCINUTL TOTOK IMPOHMKAIOIICH B XOJIONWIBHYIO KaMepy TEIUIOTHI,
ec/iM TeMmreparypa Kamepsl £, = 0°C.

HomycTnM, JaHHAS XOJIOMWILHAS KaMepa CKOHCTPYMpOBaHa U3 He HMEIOILUX TeM-

JIOBBIX MOCTOB SUYEHICTHIX DJIEMEHTOB THIIA «COHABUY», CAMOHECYHIMX, M3 XECTKOTO
TIEHOTIONIUYpeTaHa TomiuHoli 100 Mm.

Hapyxuan cTena @ L= +32°C

BHYTpeHHSIH@ L ! Buyrpeunusl@

CTeHa CTeHa
t,=0°C, ¢ =80%
= 3,50 M cHapyxn
=
TMomeuienne Kamepa pna oxnaxaexus maca a 1% [Momewenne
ANR pasfenku Tyul S| ans paspenku Tyw
f, = +16°C L7 7777772 4748 h=+16%C
¢ =T0% BryrpeHtas cTeHa @ ¢ =T70%
. 8,00 M cHapyxu |
Tomewenwe Ans paspenku Tyw
L, =+16°C
o =T70%

Puc. 2.2. KaMepa a5l OXJIaXOeHHUsT Msica

CoelMHEHME 3EMEHTOB OCYLUECTBISIETCA IO CHCTEME «B ILUTIYHT M TpebeHb» C
HCHOMB30BaHUEM 3AIHHILEHHOM OT KOPPO3HH 3KCIEHTPHKOBOH BHHTOBOW CTSIKKH.

TexHHYeCKHe XAPAKTEPHCTHKH:

Tommuyna creH (MM) 100

Terurousonsus XECTKMI IEHOIOMMypeTaH
ITnoTHOCTL TEHB! (KT/M?) 40

Ternonposonuaocts (Br/M - K) < 0,02

Koaddumment tertonepenaun (Br/m? K) 0,19

PexomennyeMas pasHocts Temmeparyp AT (K) mo 45

Ilpy H3BECTHOM M3 TEXHMYECKOU JOKYMEHTAIMH M3TOTOBHUTENS 3HAYCHUHU KO3(d-
dbunMeHTa TEIUTOMEpEaYy 11 3JIEMEHTOB cTeH U mortonka (k = 0,19 Br/m?- K) orna-
JaeT HeoOXOAMMOCTE B BEIYMCIICHHHU 3TOTO TapaMeTpa 1o dopmyie:

P = Br/w’ - K,

! d,
I ~n +—
aH § ln an
rae o, — Ko3(Q@UUMEHT TEIUIOOTAAYM C HAPYXHOW CTOPOHbBI OTpaXIeHUs, Br/Mm? - K;
o, — k03hpHULMEHT TETUIOOTIAYH C BHYTPEHHEH CTOPOHBI OTpaXACHU, Br/m? - K;

8 — TONIMHA OTHENBHBIX C/IOEB KOHCTPYKLVH, M;
A, — Koo(HpHIIMEHT TETUIONPOBOTHOCTH MATEPUATIOB KOHCTPYKLIMK OTpXICHI, Brmvm- K



2.1. Pacuem pacxoda xonoda Z\D

XecTknid neHononuypertau

Jlucrosas cTann ¢ amomuuueao-uuugosoﬁ npoknaaxoi
N NOKPbLITUEM HA OCHOBE 3MNOKCUAHON CMONbI

HawenbHux
Puc. 2.3. CrpykTypa 371€MEHTOB CTEH M IOTOJIKA

Crena 1:

XonmoauibHas CeKIIMsS U3HYTPH MPHIETaeT K MMEIOIIeiCs CIUIONIHOM cTeHe 31a-
HUSI, TTOSTOMY YYHTHIBAETCA TONBKO KO3(DOHUIIMEHT TEILIONMPOBOTHOCTH SYEHUCTOTO
3JIEMEHTA.

Ilpu pacuyeTe XOJOMWIBHOM HATPy3KM aBTOP MCIOML3OBAX ISl OTPEAcsieHIs 00-
1IeH TUIONIAMY W3BECTHLIC BHYTPEHHHE Pa3MEpEHL.

O, crera 1 = (7,8 x 3,4) x 0,19 x 32 = 161,24 Br;

O, creHa 2 = (3,6 x 3,4) x 0,19 x 16 = 37,21 Br;

Q,, crena 3 = (7,8 x 3,4) x 0,19 x 16 = 80,62 Br;

O, crena 4 = (3,6 x 3,4) x 0,19 x 16 = 37,21 Br;

Q,, noronok = (7,8 x 3,6) x 0,19 x 16 = 85,36 Br.

Tabmmua 2.1. KoHcTpykims rona (B HApaBIEHHHM CHApYXH — BHYTpb)

Y A, Br/m K 6/A , w?/By
BetoHHas noarotoska 0,15 1,279 0,1173
Cnoi buryma 0,015 0,16 0,0938
3sykousonsauus (ctupoayp) 0,10 0,030 3,333
BepxHui cnoi Getora 0,10 1,279 0,0782
BeclwosHoe nokpbiTue 0,05 1,924 0,026
O6nuuoBOYHAR NNWUTKA 0,015 1,05 0,0143
2 = 3,6626

o, = 19 Br/m? - K 119 BHYTPEHHHUX CTEH XOJOMMILHOM KaMepHl; 3Ha4eHUE o He
YYUTHIBaeTCs: (TION HEMOCPEICTBEHHO TIPUIETAeT K TPYHTY).

TepMmuyeckoe CONPOTUBIEHHAE (pPaBHOE 00paTHOM BeMuuHe KOo3¢dHLMeHTa Ter-
Joniepenayu) IJis 1mojia COCTaBIIsIeT:

%= 3,7152 w2 - K/Br.

KoadduuuenT terutonepenadyn s mona k = 0,2692 Br/m? - K.
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0, ... = (7,8 x 3,6) x 0,2692 x 15 = 113,39 Br.
£ = +15°C.

E o6t = QEcrenul + QEmnu2+ QEcreHuS + Qme-m4+ QEnmnKa + QEnona’ BT'
Or oo — 161,24 + 37,21 + 80,62 + 37,21 + 85,36 + 113,39 = 515,03 Br.

TaxkuM 06pa3oM, MOHEIH TEILTONPUTOK B XOMOAWIBHYIO KAMEPY COCTaBUT:
O oo = 915,03 Br.

2.1.1.2. Pacuem menaonpumoka ¢ pe3yabmame 8030yxo0bmena

PaccMaTpuBaeMblii B KayecTBe YACTMYHON HArpy3Kd BO3MYXOOOMEH B XOJMOTWJIbHOM
KaMmepe HeoOXOAMMO YIUTHIBATD B TEX CIy4asiX, KOTlIa TeMIlepaTypa MOCTYNAOLIEro B

KaMepY BO3MIyXa MPEBLINAET TeMIIEpaTypy caMoil KaMephl, TO €CTb OCYIIECTBISACTCS
BEHTWIAITUA TTOMEIEHMS.

Paccuurhkisaercst KoahdUIMEHT BO3MyX000MeHa U3 pacyera Ha 1 CyTKu:
70
n=-—=,3al cyTKy,
Wi

rae V, — o6beM BEHTMIMPYEMOTO ITOMELIeHHs, M,
st 1aHHOTO TIpMMEpa MMeeM:
Ve=T78x3,6x34=09547 M.

We =9711.

70
9,771

TenonpuTok 0T BeHTWIALMH () PaCCUNTBLIBAETCA C UCTIOIB3OBAHUEM CIIENYIO-
IUMX YpaBHEHUIA:

n

=716 3a 1 cyTku.

0, = m_- Ah B klIX/c = xBr,
HITH:

- Ve npy-Ah
Q. = 24-3 800 ¢/neHb K

TI€ m, — PacXoi BEHTWIMPYEMOTO BO3IyXa, KT/c;
Ah — pa3HOCTb SHTANBIIMI HAPYKHOTO M BO3MyXa BHYTPU Kamepsl, KJIX/KT;
p,; — TUIOTHOCTb BO3yXa B XOJOMWIABHOM Kamepe, KI/M°,
Tlpu Temneparype 0°C ¥ HopManbHOM aTMOChEpHOM JaBiesun p,, = 1,293 Kkr/m’.
Jl1a onpedeneHus Ah BCTIONB3YETCI IUATPaMMa BIIGKHOTO BO3ayxa, A,x (puc. 2.4):

Ah = hL,a - hL’p KlI)K/Kr,
Ak =36 — 7,5 = 28,5 xJIx/KT.

JU1st TIpUBEIEHHOIO IIpYMeEpa Be/IMYMHA TEIUIOTIPHTOKA OT BEHTWISAIIMH KAMEDHi
paBHa;

95,47-7,16-1,2930-28,5
QL =

86400

=0,2915 kBt = 291,50 Br.

2.1.1.3. Pacuem menaonpumoka npu omkpuiearuu deepeu

st XoNMOAWIBHBIX KaMep HeGOoMNbIIoM IIoNIaTd JOCTATOYHO BBIYMCIEHUS YacTH XO-
JIOAUIBHOM HArpy3KH, CBA3aHHOI C BO3AYXOOOMEHOM; ISt OONMBIIMX XOMOOWIbHVIKOB
C MHOXECTBOM IBepeil peKOMEHIYETCH BBITOJIHUTH JONOJHUTENbHBIA pacieT BO3-
MOXHEBIX TIpH 3TOM TEIUIONPUTOKOB.
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Takoii pacueT MTPOU3BOAMUTCSA MO paciIupeHHoil dopmyne Tamma:
Qe = (8,0 + (0,067 - AT, B

m;epu)] ’ Tmaepu “PLi" Prpepu” I{maepn X

X Hzmepn '(1_%} (hLa _hL,i)'”Ls’ Br,
Li

rae AT;lncpn = T; - T;’

Tomepx ~ BPEMSI OTKDBHITHS IBEPH U3 pacyeTa Ha TOHHY IPy30000pOTa, MUH/T;

ﬁn; o — LIMPHHA JBEPU, M;

Ii sepu — BBICOT2 JIBEDH, M;

P, — TUIOTHOCTb BO3AyXa B Kamepe, KI/M’;

h; , — SHTAIBIIMA BO3MYXa CHAPYXM Kamepsl, KJIX/KT;

h, ; — SHTaBIMA BO3AYXa BHYTPU KaMephl, KIIX/K;

n,s — KI1JI Bo3myiiHOM 3aBechl; 111 MOMEILEHHI 6e3 BO3MyILHOM 3aBeChl ns=1;
IUIsi IOMEIIEHMH ¢ BO3AYIIHOM 3aBecoi 7, = 0,25.

B paccmarpuBaeMOM HpuMMepe MOKa3aHa XOJMONW/IBHas KaMmepa C JABYMs JBepsi-
MH, KOTOpBi€ TIPH 3TOM OCTAIOTCS OTKPHITHIMH OMMHAKOBO HoNro. [IpuBeneHHBIH pac-

YeT OTHOCHUTCH JIMLLIL K OOJHON U3 HHUX.

Tabmama 2.2. I'pyzoBasi eMKOCTh XONOMMIBHON Kamepl (Macca m, IPOJYKTOB B KT
Ha M> KaMephbl)

Oxnaxxpaembiit m,, Bup Oxnaxxpaemblin m,, Bup
npoayKY Kr/m® ynakoBKu npoRyKT Kr/M®  ynaKoBKH
Abnoku 350 AWNKH TopTbl U NUPOXKHbIE CKNafHble
Anenbchibl 400 AWMUKH C KpemMoMm 70 kopoba
BaHaHb! 250 CBA3KH Mopkosb, Hape3aHHas 420 aKcnpecc-
300 KapTOHHble Kybrkamu ynakoska
Kopoba
Muso 600 60u4KH MuHpans, ounwerHbid 500 MelWKH
650 AWNKHA To e, HeounwerHbin 350 MELUKH
Myka 700 MELLKH
Daconb 600 MELUKK Monoko 800 AUMKM
700 6e3 Tapbl Yctpuupt 400 KOP3HHbI
Xne6 250 6e3 Tapbi Macno pactutensHoe 650 6ouku
Macno cnvsouHoe 650 KafiKH Nepey 400 MeLIKH
1000  kapTOHHbie Cnusbl CylueHbie 600 AUMUKH
Kopoba 800 Hes Tapsl
Kuwkm 500 60uKH Puc 700 MeLLKH
Aiua 350 ALMUKA H3iom 600 ALMKH
AWdHbIA >KenToK 600 KaaKH Ceekna 600 6ea Tapbl
AnuHbif KenTok, KOHCEepBHbIe Pom 550 6ouku
3amep3imi . 1000  6amkm Tonnenbli ceuHo# »up 550 yaHbl

Fopox 700 MELLKH Coesble 606bl 800 MeLlKU




Ta6nmma 2.2. (0OKOHYaHKE)

2.1. Pacuem pacxoda x0100a 2\\5)

OxnaxpaeMblit my, Bup Oxnaxxgaembiii my, Bug
NpPoAYKT Kr/mM® ynakoBku npoayKkr Kr/m® ynakoBKu
3emnsaHow opex, 400 MeLUKH LWnur conexbim 650 60uku
OUMLLEHHDbIH Cnagkue hpyKTbl 350 AWMKH
3emnsHoi opex, 250 MEeLLKH Tabak 350 6ouku
HEOUMILIEHHbIU ALUWKK 250 TIOKW
XKup 900 60uKH Hup >KMBOTHBIN 500 KaaKku
Puiba, B Tyanyke 350 6oukn BuHo 400 60uKH
— cenbab 800 604KH 650 ALLMKH
— pbiba, pasgenaHHasn Caxap 750 MeLIKH
Ha KAMngUcK 600 AWMKA
— capAuHbl 900 6o4kn JNyk 450 MELLKU
Msco, 3amopoxxeHHoe CaexkeMOpoOXeHble
— roBaguHa 400 6e3 Tapbl NPOAYKTbl B MEAKOM
— YeTBEPTHHbI 300 6e3 Tapobl ynakoske
FOBSKbUX TyLU flénouHoe niope 670 3Kcnpecc-
— bapanuHa 300 6e3 Tapbt froap! 450 ynakoBka
— CBUHUHA 350 6e3 Tapbl
Msco, oxnaxaeHHoe Cnoba, soinekaemas Ha 250 KapTOHKH
~ Ha nogsecHom nytv 350 YKeCTsHble nncTax B NJIEHKe
— coJieHoe 650 6aHKm LserHan kanycrta 330 3Kcnpecc-
— cyleHoe 650 TIOKM 3eneHan dacono 370 ynakoBKa
3epHo 650 6e3 Tapbi Cnagxve 6n0ga 155 KapTOHKM
U aecepTbl B NNEHKe
Mep, 900. 6Houkn 3enexblit ropotuek 440 aKcnpecc-yn.
Kodpe, ounLieHHbIM 500 MeLUKH FoTosble 6nioga 175 chopmel ¢ 3
Kodbe, Heounwennbii 450 MeLLKK OTAENEHUAIMH
Kakao 450 MeLLKU 325 OPMOUKH,
NOAACHDI
Kaprodenn 700 6e3 Tapb! Orypupl, Hape3aHHble 500 3Kcnpecc-
400 MeUKH KpY>KKaMu ynaxKoBKa
Coip 500 AWMUKH Lpoxoxn npeccosaHHbie 260 MELLIKH
Yeuesuua 600 MeLIKu Buiuns, yepeluns 450 3KCnpecc-yn.
Kykypy3a 700 MEeLKH MenkowTyuHbie 100 MELLKH
MakapoHtble uagenms 200 ALWMKH xnebobynouHbie usgenus
Conop 400 6ouku Kanycta 6ptoccenbckas 610 3Kcnpecc-yn.
650 MeLUKH Mopkosb ¢ 3eneHbiM 420 3Kcnpecc
ManpapHHbl 450 ALWWKH FOPOLWKOM yrakoBka
Kanycra 440 3Kcnpecc- Cnusbl nonosuHkamu 510 akcnpecc-yn.
ynaxkoska Winunar 610 3KCnpecc-yn.
Tomarbl, Hape3aHHble 500 3Kcnpecc-

KpY>KaMH

yrnaKoBKa
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Tabmua 2.3. KosduumenTsr rpysopacnpeieieHus 1), C Y4ETOM MMEIOIMXCHA KOHT-

DOJIBHBIX MPOXONOB, MPOE30B, CTEHIOB M CTEJLIaXEH

Cnocob xpaHenun s
OxnaxpeHHble NpoAYKTb! (AONFOCPOYHOE XpaHeHWe, Ha NOAAOHaX) 0,65...0,7
OxnarkgeHHble NPOAYKTLI (XpaHeHue B 3aBUCHMOCTW OT aCCOPTHMEHTA, Ha NoAAcHax) 0,45...0,5
CaexxeMopoykeHble NPOAYKTH B MeNKOW pacthacoBke (RONTOCPOYHOE XpaHeHMe, 0,75...0,8
Ha nogaoHax)

CeexxeMopoyceHble NPOAYKTbI B MENKO#U pactacoeke (XpaHeHWe B 3aBUCHMOCTU 0,6 ...0,6

OT aCCOPTUMEHTA, Ha NoAAOHAX)

Ha ocHoBe NpUBENEHHBIX JaHHBIX M, U1 YKIAABIBAEMBIX Ha XPaHEHHME OXJIaX-
ACHHBIX ITPOAYKTOB, a TaKXe KO3(UILNEHTOB 7], JIETKO BRIYUCIUTL GakTHYECKUii Bec

BCEX IPOAYKTOB, NMMOMEILIEHHRIX B XOJOAWILHYIO KaMmepy:
m=F,-H, my-n, KI,
rIe m — HaKTHYECKHI BEC OXJIAXKIaeMbIX MMPOAYKTOB, KT
F, — nnowans XononWIbHOA KaMephl, M

H_ — MaxcuManbHas BBICOTA IITaGeNst OXNaXIaeMOro MPORYKTa, M;

m, — Ipy30Bas €eMKOCTb, KT/M’;
7 — KO3(DOULNEHT Ipy30paclpenesieHus.

Tabmma 2.4. Tpy30060poT B XONOMWIKHOM Kamepe

Tun pa3aBuXHO# ABepH Bua npogykra T ABepHU, MHH /TOHHY
rpysoobopora
C pyuHbiM 0BCnyXUBaHHEM 3aMOPOXKEHHbIE Tyl 15
NPoAyKTbl Ha NOAAOHAX 6
€ MEXaHWUECKHM YNPABNEHHEM  3aMOPOXKeHHbie TYlWH 1

NPOAYKTbl Ha NoaAcHaX 0,8

W3 1a6s1. 2.4 BUAHO, YTO Ha TOHHY IPy30000p0Ta IIPH MEXAHWYECKOI IBEpH PYYHO-
ro 06CTYXHBAHMA Y XPAHCHUH TIPOIYKTOB Ha MOMIOHAX noTpedyercst (0,8 MUHYTHI.

. ATmacpu =16 K.
® T = 0,8 MUH/TOHHY TPy30000pOTa.
« B =12wm
« Ho.=20m
* p, = 1,2215 xr/M’.
* p; = 1,2930 xr/m’.
e h , = 36 kKIX/KT.
o h =75 kx/kr.
ns = 1,0

ITponoXUTEIEHOCTS OTKPHITHA JBEPH XOMOAWIBHON KaMephi (B MUHYyTax) JaeT-

C4A B IMEPECYCTE HA TOHHY rpy3006op0'ra.

Ilepen mpoeXTHPOBIIMKAMH BCTA€T BOIPOC, CKONBKO BCETO TOHH OXJIAXIaeMOTO
TIPOMYKTa MOXHO Pa3MECTHUTD B XONOIWILHON Kamepe? B Tabi1. 2.2 npencraBiceH OAMH
H3 BapHaHTOB penieHUs. C MOMOLIBIO 3TOH TabiULbl CaeqyeT ONpEeAcANTh COOTBET-
CTBYIOLIYIO IUIOTHOCTD 3arpy3KM KOHKPETHOTO TIPOAYKTa € y4eTOM I'Py30BOIl €MKOCTH

KaM€EphI.

o st OXNIAXKAEHHRIX MSICHBIX TYIU, XPaHSIIMXCS HA TIOABECHOM ITyTH, YCTaHAaB-

JuBaeTCA 3Ha4YeHue my, = 350 xr/M’.
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o [Ilnowans XonoAWILHOM KaMepsl cocraBnsger F, = 28,08 m>.

e «Bpicota wrabensi» mpuHUMaeTcs paBHoM Hy = 2,0 M.

* Kosddummenr rpysopacnpenenenus n, = 0,5.

Brruucisiem oOHIyio Maccy NMpOAYKTa, BMEIAEMYIO KAMEPOIA:
m=F, - H, - -m, - n, Kr.

m=28,08-2,0-350-0,5=09 828 k1.

TakuM 06pa3oM, JaHHAs XOJOMWIEHAA KaMepa CIocoOHa TMpHHSTH o4t 10 ToHH

Mmsica. [Ina manbHeMIMX pacyeToB IMPHXOOUTCS €Ile YUMTHIBATH CYTOYHEBIA Ipy30000pOT,
YTO TIO3BOJIAT M30eXaTh BEIOOPa M3OLITOUHBIX ITAPaMETPOB KOHCTPYKLIMOHHBIX 3JIEMCHTOB.
ExenneBHas HopMa 060pOTa MPOMYKTAa YCTAHABIUBAETCS C OCTATOYHBIMU 25% oOT

M g.» TO €CTb COCTABIAET: m = 2 457 Kr/CyTKH.
C y4eToM BHILIETIPUBEICHHBIX HaHHBIX BEJIMYMHA TEIUIOMPUTOKA COCTABHUT:
1,2215
Quaepn =18,0+(0,067-16)]-0,082-1,2930-1,2-2,0-_12,0- ~13930 -(36-7,5)=21, 88 Br.

BcnoMorarensHBI pacyer:

_ 0,8 MuH-2,457¢ - cytku

_ —0,082.

Fameon t-24 gaca - CyTKHM

u. =—lﬁ% 12215 K/,
715

2.1.2. Pacuem éHympeHHUX menionpumoxoe
2.1.2.1. Jxcnayamayuontsle menionpumoxu

o Tensonpumox om oceeuieHus

J1s1 cTaHIapTHBIX KaMep XpaHEeHHS OXJIAXICHHBIX IIPOAYKTOB, OCHAIIEHHBIX CITe-
LMATBHBIMHA XOJIOTOCTOMKUMH CBETWJILHMKAMM IS BIIAXHBIX IIOMELICHWH, ¢ POIOM
samThl IP68 (HempoHHIIaeMBIMH LI TIBUTH ¥ BOABI MOX HAIIOPOM), IIE TPEeIyCMOT-
peHa BCIoMoraTe/bHask ocBelllcHHOCTh oT 60 mo 100 moxe mo AWH 5035, mpoekTi-
POBIIMK B CBOMX pacyeTax MOXET HCXOAMTh U3 TeIIOBOi HAarpy3ku nopsaka 6 Br/m2.

151 IpuBeJeHHOro BHILIE MPUMEpA MOJAyYaeM CeAyIOLIee:

0., = 28,08 M* - 6 Br/m? = 168,48 Br.

Bo3MoxeH pacyeT: B XOJOTWIBHOM KaMepe 3aKa3yMKOM MpPeXyCMOTPEHH 4 ruiac-
TUKOBBIX CBETWIBHHKA, MOIIHOCTBIO KaXAnli (BMecTe ¢ INpEeABKIIIOYEHHBIM Tpubo-
poMm) no 50 Br.

Pacyer TemwmoBoro moToka OT OCBELIEHMS OCYILIECTBISIETCS 10 popMyJe:

i-pt
=—=—— Br
e 24yaca’
TOe i — YKCIO CBETWIBHHKOB, | = 4;
P — MOIIHOCTb CBETWJIBHHUKOB BMeCTE C TIPEABKIIOYEHHBIM ITpubopoM, p = 50 Br;
T — MPONODKUTENHHOCTD BKIIOYEHMSI, KaK ITPaBUIO, 8 YacOB B CYTKH.
4.50-8
Q.= 54 = 66,66 Br.
Bribupaerca Haubosnpllee 3HaYEHHE.
o Tenaonpumox om npebvieanus modeii
W3 1abn. 2.5 onpenensercd 3HaueHne, pasHoe 270 Bt u3 pacuera Ha 1 yenoBeKa
npM TeMnepatype KaMephl £, = 0°C.
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Pacuer Teronpuroka NpoM3BOaUTCA IO GopMyIe:

_i-gq
On 24 4aca’ Br
rae | — 4ucio JUIll (B JaHHOM ciydae 3);
q — YOeJbHBIA TEIIOBOM MOTOK B 3aBUCHMOCTH OT TEMIIEpaTyphl XONOIMIbHOMN
kamephl (270 Bt Ha genoBexa);
T — TIPOAOJLKUTEIBHOCTD IPEeObIBAHKS JIOEH B XONIOAWILHOH Kamepe (0OLIYHO
8 yacoB B CyTKM).

Tabmana 2.5. TernonpuToK oT npebulBaHuA JIOACH

Temneparypa kamepst 1, °C Tennonputok g, Br/1 uen.

20 180

15 200

10 210

240

0 270

=5 300

—10 330

-15 360

-20 390

-25 420

Hrak: Oy = 3—22740—8 =270 Br.

B pacuyeTax HeOGXOTHMO Y4eCThb, UTO BpeMs (7) OCBelIeHHs KaMephl ¥ npebhiBa-
HUSI JII0fIeii OMUHAKOBO.

o Tensonpumox om obopydosanus

B maHHOM mpuMepe TaKOil pacdyeT He TpeOyeTcs; B OPYTHMX Xe CIy4asiX MOXHO
BOCIIOB30BATECSA (HOPMYIION, TIPUBEAEHHON B ITyHKTe «OmnpelneieHue TEIUTONMPUTOKA
OT NpeOBIBaHUS TIOOE».

2.1.2.2. Tenaonpumoxu om npodykmoe npu ux Xxoa00unsHol obpabomke

e Tensonpumox om oxaaxcdaemozo npodykma

ITo manueM 1.2.1.1.4 ompenensieM eXeIHEBHO MEHSIOUIYIOCS MacCy oxiaxiac-
MOTO TIPOAYKTA (B JaHHOM citydae m = 2457 Kr/CyTKM LA Msica).

3HavyeHHe YIOENbHOH TEIUTOEMKOCTH Msica GepeM M3 COOTBETCTBYIOIIMX TalJIMIL
CBOMCTB OXJIaXJaeMEIX IIPOOYKTOB. B TIpuBeleHHOM BBIILE NMpHMepe Oblia 33JaHa
TeMriepatypa Kamephl f, = 0°C; ¢ yJeToM 3TOro JUIA TOBANMHBI YAEIbHAsA TEIUIOEM-
KOCTh Tiepe]] 3aMopaxupaHueM ¢ = 3,2 k/Ix/kr - K.

Hanee, MAco ¢ TeMnepaTypoil B Tomile +7°C mocTynaeT Ha OXJIaXIeHue.

PacueT TEIIONPUTOKA OT Msica IPOU3BOAMUTCS MO opmyJie:

0, = m-c-AT
A 86400 c/cytku’

e m, Kr/cytku; ¢, KIx/xr - K; AT, K.

kBT,
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Kr-kJIx-K . cytku

ITomyyaem: prm——_— Y
2457-32.7 _

% ="2300 %"

Q, = 637 Br.

o Tenaonpumox npu «Ovixanuuw» ogoweii u pyxmos

3mech Takoil pacuer He TpeOyercs, MOCKOJBKY B JAHHOM ClIy4ae pedb MAET HC-
KJIIOYHUTEIBHO O MSICHBIX ITPOIYKTAaXx.

B 3akmoueHHe Bce NOJIY4EHHBIE PE3YIBTATHI pacqua 3aHOCAT B CBOAHYIO Tabyn-
LIy TEIUIONPHUTOKOB (Tadim. 2.5).

Brryncie HHBIN MOMHEBINA TEIUIONMPHUTOK, paBHBIM 1 902,89 BT, cooTHOCAT ¢ BHIO-
PAaHHO# TIPOJOJIKUTENBHOCTHIO PabOTHl XOMOAUNALHOM ycTaHOBKH (16 4acoB B CyT-
KH) M OIpeAesioT PacyeTHYIO IPOM3BOAMTEILHOCTL HCIApHUTENs (BO3IyX0OXja-
IUTENS).

0, o = 12038924 _ 505584 Br.
16

o Tenaonpumox om s71eKmpodeucamenss eHMUAIMopa

Ha 3Toit cTaguy MpoeKTHPOBAHHS H3BECTHA JIUIUG MIPECABAPUTEIbHAS MIPOM3-
BOIHUTEIBHOCTS Bo3gyxooxnamurens @, ... Ho, mockonbky oH ewe He BhiGpaH,
HaM He SICHBI HYU €T0 THII, HA KOJIMYECTBO ABHUTaTe/ICii BEHTWIATOPOB, HU MOTPeO-
JisieMasi UMH MOIIHOCTh, HU 3JIEKTPUYECKash MOILIHOCTh, MAYHIasi HAa HArpeB HpH
OTTaHBaHUH.

Ha npakTrke B TaKOM ciiy4yae IOCTYTIAIOT CIEAYIOIHM 00pa3oM.

IIpousBourensHOCTS O pacy YBEIMYHMBAIOT HA 20% c y4eToM HE M3BECTHOM ITOKA
TIPOM3BOIUTENHHOCTH BEHTIUIITOPOB M MOIIHOCTH, MOYLUEH Ha HArpeB NP OTTAWUBa-
HUH, a [Tocyie BEIGOpa mapaMeTpOB MCTIAPUTENS OCYIIECTRISIOT IEpepacyeT Ha OCHOBE
HOBEIX JaHHBIX C MOCJEYIOLEH MPOBEPKO pe3y/bTara.

Q, s = 2856 Br + (0,2 - 2856 Br) = 3427 Br.
Ilpumep:

HporpammHoe obGeciieueHne ¢pupMbl Kioba memaer BoIOOpP B HONMB3Yy CICAYIOUIETO
BO3AYXOOXJIaOUTENs: TIOTOJIOYHBIN (TToaBecHO#) Bosmyxooxnamutens tuna DZBE 051
dupmer Kioba ¢ TexHuyeckumu xapakrepuctukamu: Q. = 3,70 xBr npu £, = +2°C u
AT, = 10 K (puc. 2.5).

Puc. 2.5. Ta6muiia mapaMeTpoB ITOTOJOYHOTO BO3MYXOOXIATUTENS.
IMotonounstit Bo3ayxooxnagutens Kiba DZBE 051. Uznenue Ne 2085.051

Xonoponpous- Temneparypa Temnepatrypa PasHocts Temneparypa XnagareHt Yucno

BOAMTENBHOCTD BO3AYXA HA BXOlE  KWMEHWA  TeMneparyp BCacCbiBAHWA oboporos,

Q, xBr t,°C t,°C AT, K t,, °C n (B MHH)
3,70 ‘ 2,0 -8,0 10,0 -1,5 R134a 1400
TexHHueCKHE XapaKTepPHCTHKK

Ob6vemubii pacxop Bosayxa: 2830 m®/uac Pacuer obopynosaHua Ha n. oTTausaHue:

DanbHoctb obayea: 2 X 8,0 m ocHose uucna 06, 1400 8 muH 230 B-1/400 B-3-Y

Mnowapp: 19,8 m? ) Q, (AT, = 10,0 K): 3,70 kBr Kopnyc: 2,46 kBr

Paccrostue mexay pebpamu: 7,0 Mm t, (AT, = 10,0 K): —1,5°C BanHa: 1,45 kBt

EmkocTb Tpybbi: 5,4 n t (AT, = 10,0 K): —8,0°C Bcero: 3,91 kBr
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Prc. 2.5. Tabnuna napamMeTpoB HOTOJIOYHOIO BO3MYXCOXIATUTES,
Ioronounsiit Bozayxooxaaguteias Kiba DZBE 051. U3neaune Ne 2085.051

(oxOHYaHME)
Benrunarop(ni)
1 wr.: 230/400£10% B —3—50/60 Ny IP44  Paboune xapaKTepHCTHKH JlaHHble aBHraTens Ha
Duametp nonactu: 400 mm BEHTHAISITOPA: dupMeHHOH Tabnuuke
TemneparypHbiii guanasoH: —40 go +45°C  Pexum pabortbi: 50 Ty BEHTUARATOPA:
3sykoBas MowHocTs: 74 ab (A) Yucno oboporos: 1415 8 muH  Pexxum pabotwi; 50 Iy
L,, na pacctosHuu 10 m: 43 nB(A) NpouseogutensHocte: 235 Bt Yueno obopotos: 1400 & My

Morpebnenue Toka: 0,55 A MouwpmocTb: 300 Br
Notpebnenve Toka: 0,58 A

3eykosoe gasneHue L os OTHOCHTCA K BApMaHTY MOHTaXa NOA OTKPbITbIM Hebom {cornacHo ANH 45635)

Pa3mepbi H Macca Marepuranni
Npucoegurenne Ha sxoge; 15" Mm Bec Hetto: 70,8 Kkr Tpy6ol: Megp
MpucoepnHenne Ha Bbixoae: 22 MM Bec 6pyrro: 93,0 kr MnactvHbl anoMUHKIA
Kopnyc: Al; RAL 9018
* MHOTOKpPaTHbIM BRPLICK Yepes Bepcus: 2002.031
pacnpepenutens Kiiba-CAL .
H =310 mm
- 15 +3
B = 1025 mm Lo —L-ozomto— F—E
T = 1280 mm Lﬁ L-Dzit123— 4
L = 1300 um g )
F=173 mm ) Q
A = 345 mm 4
_ " gl = Raad}40
Hv = 450 mm T 7 55
E1 =680 mm

Bo3ayooxitaguTesib KOMIUIEKTYETCSI OMHMM [IBHraTeIeM BEHTHISATOpPA MOIIHOC-
Tei0 235 BT. DniekTpoHarpesarenb AiA OTTaUBaHUA 061amaeT MolHOCThIO 3,91 KBT.

Pacyer TemioBBIIENEHHMST OT IMEKTPOIABHMTATENISI BEHTWISATOPAa MCIApUTENS OCY-
LIECTBIACTCA MO (QOopMyJIE:

Q—Gp 1,7, (B,

rae { — KOJIMYECTBO BEHTHIATOPOB;

P — NPOM3BONMTEILHOCTh BEHTWIATOpa, BT;

T — TPOJOJIKUTEILHOCTE PaboThl BEHTHISTOPA, YAaCOB/CYTKH;

BCHT

Tﬁn — TPONOJDKHTENBHOCTE PabOTH YCTAHOBKM, 4aCOB/CYTKH.
TaK,

1-235-16

QV ———16—— =235 BT.

Ta6auna 2.6. Pacyetuniit popmynap BFS i XonoaMAbHEIX KaMep

3axasuuk

Hara:

Egunuya Hrorosas
H3MepeHHA rpaga

1. Bua xonopwibHbIx Kamep/ans oxnaxaeHna msca/nonowenwe:  EC

2. Tennonzonsuus/non1yperaH/Toniuuna/TennonposoaHocts  ¢cm Br/m?K 10 0,19
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Tabmma 2.6. (IipogomkeHue)

Eaunnya HUrorosan
H3MEpPeHHR rpaga
3. BryTpeHHue pa3mepbi TENION3ONALMK W LUTYKATYPKU WK M 718x36x34
0BNMLOBOYHOK NINTKH, AIMHA X IIMPHHA X BbICOTA
4, HapyxHble pa3mepsl, A/IMHA X WMPHHA X BbicoTa M 80x38x34
5. Obvem Kamepbl M’ 95,47
6. MNapameTpbl BO3gyxa CHapyKH Kamepb! t 0, °C % +16 70
1. MNapameTpbl Bo3gyxa BHYTPH Kamepbl ¢ ] °C % +0 80
8. Bup oxnaxxpaemoro npoaykTa - rossaauHa
9. CyTouHbili rpysooboport kr / cytkw 2 457
10. HavanbHas Temnepatypa npopyKTta Npu 3arpy3ke °C +7
11. OBusan Macca npoayKta B XONOQMNBHOM Kamepe Kr 9 828
12. MpebbisaHne obcnywusaowwero  MPOROMKHTENBHOCTD vacos/ 3 8
nepcoHana (4enosex B CyTku) npebbisaHus CYTKH
13. OceeueHne MpoaonkuTenbHoCTb Br uwacos/ 168,48
BK/IOYEHHS CYTKH
14. Npouve TennoBbie NOTOKM DnutenbHocTs peicteus Bt uacoe/ — - -
CyTKH
15. Tennonputok uepes crexy 1 Br - 161,24
16. TennonpuToK Yepes cTeHy 2 Br - 37,21
17. Tennonputok Yepes creHy 3 Br - 80,62
18. Tennonputok yepes crexy 4 Br - 37,21
19. Tennonpurok uepes asepb, @, Br - 21,88
20. Tennonputok uepes notonok, Q, . Br - 85,36
21. Tennonputok uepes non, @, Br - 113,39
22, KoatppmumeHT Boagyxoobmena, n 1/cyTxu 1,16 -
23. JHTanbnus U3 h,x-AUarpaMmmbl wIbx/kr 28,5 -
24, TennonpuTok o1 BenTUAAUMH, Q) Br - 291,50
25. CyrouHbii rpy3oobopor Kr/CyTku 2 457 -
26. YpenbHan TennoeMxocTb nepes 3aMopaKMBaHWeM, ¢ kx/kr K 3,2 . -
27. YpenbHan TennoeMKocTb NOC/E 3aMOPAKUBAHHA, C kbx/kr K — -
28. SuTanbnus 3aMopaxvsaHua, q kb /kr - -
29. JHTanbnus «fpiIxaHMA» OBOWEH U pyKTOB, h kbx/ceomu — -
30. Pasvoctb Temneparyp AT K 7 -
31. Tennonputok or oxnaxpaemoro npogykra, Q, Br - 637

32. TennonpuToK OT ¢AbixaHus» oBowed, (pykTos, Q, Br -




@ Thasa 2. Ocroewr npoeKmupoearnus xoA00UnbHol YCMAanoeKy

Tabmma 2.6. (oKoHYaHmKe)

Eannuuya Urorosan
H3MepeHHs rpada
33. Tenno ot kaxpaoro Yenosexa Br 270 -
34. Tennonputok ot npebbisanua niogel, Q, Br - 270
35, Tennonpurok o1 oceewenns, @ Br - 168,48
36. Mpouwe Tennonputoky, Q, Br - -~
37. O6wwuit Tennonpurok, @ Br + - 1 903,89
38. MpogomkuTtenbHocTb paboTbl XONOANNLHON YCTAHOBKM vacos/cyrku (16) 18 -~
39. Xonoponpou3soauTensHOCTL UCnapUTens, Br - 2 855,84
npeasapuTenbHas, OOM
40, Temneparypa Kunexus °C -8 ~
41. Tun WcnapuTens — COrfacHo Katanory - DZBE 051 ~
42. TennonpuToK OT BEHTUNATOPOB Br 235 ~
43, Navutenbhoctb paboThl BEHTUAATOPOB vacos/cymu 16
44, TennonpuToK OT BeHTUnATOpa Hcnaputens, Q, Br - 235
45. Xonoaonpo13soauTentHoCTs MenapuTens (nonHas) Br -~
46, NpoaomKUTENbHOCTL OTTaWBAHKS 4acoB/CyTKM -
4]. TennonpuTtoK Npu OTTauBaHWK Hcnapuvens, Q. Br - 325
48. Xonoaonpou3eoAuTENLHOCTb UCTIAPHTENS, &m; Br + - 3 415,84
49, Tun xONOAMNBHOW MaLMHBI — COFNIaCHO Katanory - -
50. Temneparypbl KMNEHHS U KOHAEHCALWH °C -
51. Xnagareqt R -

52. TMpouee -

BFS — TocynapcTBeHHBI MHCTHTYT XOMOMWIBHOMN TEXHUKHM ¥ TEXHUKH KOHIMIIMOHUPOBAHMS BO3IYXa

o Tenaonpumox npu ommausanuy ucnapumens

M3 TaGmmiel peKOMeHAyeMOoro BpeMeHM oTtauBaHMs (cM. DopMyimbl, TaGiiiml 1
JiarpaMMBl IS XOIOOMILHOM TeXHMKH, 3-e u3aganue 2002 1., man-so Miomepa, c1p. 73)
O6epeM 3HAYEHHE MPHMEHMTENIEHO K KaMepe OXJIaXIeHUs Msdca: 4 OTTauBaHMA B CYT-
Kd, Kaxnoe 1mo 20 MHHYT.

Pacuer TemuonpuToKa, BRI3BIBAEMOTO JIEKTPUYECKMM HArpeBaHUEM HCTIApHUTENs
JUTA Tpoliecca OTTAaMBaHMs, OCYILECTRISIETCS MO YPABHEHUIO:
_ P-7 Br,

yer

Qur

rge P — Temnonpou3BOIUTEILHOCTD JIEKTPOOGOTpeBaTesis NpU OTTAUBaHUY;
7,, — TIPOJO/IXUTEILHOCTD OTTaMBAHMsA, Y4COB B CYTKM.
B pesyibprate mosmygaem:

3910-1,33
o, 3910133

=325 Br.
16 325Br



2.1. Pacuem pacxoda xon0da 3\\.2)

o Onpedenenue 3¢hghexmueroli x01000nPOU3EOOUMENLHOCIMYU UCRADUMENS

DddekTNBHAA XOJOAOMPOMU3BOIUTEIFHOCTh paBHA:

0, e (2 856 BT) + TeIIONpHTOK OT ABUTATe/s BeHTIIIATOPA (235 BT) + Termro-
IPUTOK OT Harpesa I1pu orrauBaHuy (325 BT). B utore QMKb = 3416 Br.

2.1.3. Konmpoavnote 3adanusn

1. Onpenenuts U3MEHEHWE TEMIIEPATYpPH B HANPABICHWM W3HYTPH — HApYyXy
Yyepe3 KOHCTPYKIMIO oA, PUBEAEHHYIO B IPUMeEpe pacyera KaMephl.

2. IIp¥ NMpoeKTHPOBAHWU KaMephl OXJIAXICHUA U1 OBOLIEH U (PPYKTOB CyMMap-
HBbI TIPUTOK Teria (1mo3. 37 pacyetHoro dopmysspa (Tabn. 2.5)) cocrasnser 2 890 Br.
KakoBa Gyner mpeaBapuTe/IbHas IPOU3BONMTEIBHOCTE Ucniaputens @, .. TIpH JUIM-
TEebHOCTH paboTHl ycTaHOBKM 18 YacoB B cyTku?

3. BBIYMCIUTD TEIJIOTY ABIXaHUsI Pa3HBIX COPTOB OBOINEN M (PPYKTOB, XpaHALLIMX-
CA 10 IPOAAXH B IIpelHa3HAYEHHOM I HUX XOJIOAWIbHON KaMepe 1ipy +5°C? Homy-
CTHM, 3TO:

— 30 KT aneixbCUHOB,

— 50 kxr 26m0K,

— 15 Xr uUBEeTHO# KarycThl B NMOJHBIHA JIKCT,

— 100 Kr paHHero xaproges,

— 30 xr rpyu,

— 10 KT TUMOHOB,

— 15 Kr MOpPKOBH ¢ GOTBOIA.

4. PaccyMTaTh TEMJIONPUTOK B KAXKIYIO U3 CEKUHUM XOMOMWIBHOU KaMephl C To-
oM (CM. KOMOMHAITHIO CeKUMit Ha puc. 2.6).

HaHo: xoadhduumeHT TeTonepenayy sl CTeH, TIOTOIKOB ¥ tona k = 0,19 Br/m? - K;

& = 100 mMm, co Bcex cTopoH; £, = +15°C;

t, = +25°C; ¢, = 70%, co BCex CTOPOH;

rabapuUTHBIE pa3sMeph! CeKIMu 1: mmHa = 4,5 M; BeicoTa = 2,75 M; nmpuna = 3,0 M;

raGapUTHEIE pa3Mephl CEKITUH 2: IIMHA = 4,5 M; BBIcoTa = 2,75 M; IIMpHHA = 4,5 M;

raGapuTHBIE pa3sMephl ceKLmH 3: JyiHa = 4,5 M; BeIcoTa = 2,75 M; lpuHa = 4,2 M.

5. BLIYMCINTE TEIUIOMPUTOK OT OXJIAXIAeMOTO MPOXYKTAa, €CTH B CEKUHMM 2
(cM. puc. 2.4) exenHeBHO TpebyeTcs oxyaxnaTh 1,1 TOHHBI TOBATUHBI OT HaYaIbHOMN
Temriepatypsl +7°C mpu 3arpy3ke B KaMepy [0 TeMIiepaTypHl B Toiine Msca 0°C.

Cekuus 1 Cekuusa 2 Cexuusa 3
£ =+6°C £ =0°C t,=-18°C
5
] i |
£ = +25°C
labapuTHbie pasmepu  [a0apuTHHIE pasmepsi labapuTHbie pasmepn!
cexumm 1 cexymm 2 cekuun 3
L=45mM,B=30Mm L=45m,B=45m L=45m,B=42wm
H=273m H=275m H=275m

L — anuna, B - wupnka, H — BwcoTa
Puc. 2.6. KoMGyHaLUA ceKLMit XOMOAWIBHON KaMephl

2-1128



@ Thasa 2. Ocroeéwbr npoekmupoeanus xon00unbHold yCManoexu

6. B Mopo3uisHOi#l KaMepe (koadduiuent Termonepenaun k = 0,13 Br/M?) npu
TOJILIMHE CTEHKH M3 XECTKOro neHomnoimyperada 150 MM B TeyeHue 8 4acoB B NOTOKE
XOJIOHOTO BO3/yXa ¢ f, = —35°C cneayer 3aMOpaxuBaTh 20 YETBEPTUH TOBSKBHX TYLLU
Ilo TemnepaTyphl B Tonule Msca —18°C. HavanbHaa TeMriepaTtypa TOBSOUWHBI DU 3ar-
PY3Ke B XOJIOIWIBHYIO KaMepy coctaBisieT +7°C.

OmnpeneniuTs TEIUIONIPHTOK OT OXJIaXAaeMoro mpoxykra (Br-4), a Takxke Tpebye-
MYIO MOIIHOCTb B KBT.

Bapuanmuoi pewenuii

1.

®opMyna Ui BHMUCTEHHS: f, = 0°C.

fo -1t = k-ATmzl— - 0,2692-15-%9- ~02125K.

1

£, = 0,2125°C.

L) 0,015
-t =k-AT, —-=02692-15-—==0,0577 K.
Rl =k oﬁm;ll 9 105 0,0577K
£, = 0,2702°C.

, 0,05 ,
PRy Ly 8 2 =0, -15-—= =0,104 .
p—1s =K AToﬁmll2 0,2692-15 1924 0,1049 K
A, = 0,3751°C.
I __ g, _51_ . .0,10_
tg —ty =k-AT,, 2 =0,2692-15 ——1’279 =0,3157 K.
1 = 0,6908°C.
L —ty =k-ATg, A —0,2692 15 1’030—13,46 K.
™, = 15,15°C.
NV kAT S5 15.0015 _
ty —ty =k ATm,15 =0,2692-15 016 =0,3786 K.

#, = 14,5286°C.

56
"
£ = +15,00°C.

2.

[Momueiii Termonputok 2 890 Br.

IMpono/mKuTeNnbHOCTE PabOTHL YCTAHOBKM 18 4yacoB B CYTKH.
IMpenBapuTenbHas MPOU3BOAUTENBHOCTL UCITAPUTENIS:

0,15

£y ~lopa = kAT % = 02692155 = 04736 K.

TIOIHBIN TETUIOTIPUTOK - 24
18

HpC,IIBapPITCJ'H:Ha}I IIpON3BOIUTCIIBHOCTE MCIIADCHHS!

,B1.

Q. = 2890 Br-24-yaca CyTKH _ 5 53 3350
©.pacd 18 yacoB-CyTKHu ’ ‘
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2.1. Pacuem pacxoda xonoda 3\5)

3.
Oroans =L BT m B KT, TIDY pacueTe TeIUIOThl AbIXaHHsS Gepercst
86 400° He CYTOUHBII rpy30000pOT m (KT/CYyTKH), a Macca
0 _30-1,68 1000058 B BCETO YJIOXEHHOTO Ha XpaHeHue NPOAYKTa m (KT);
anemcno® 6400 T g B KJIX/Kr  nHe# (3HaveHus U3 PopMyit, TabmIg
Q.. = 1,11 Br M JyarpaMM Uil XOJOMUILHON TEXHUMKH, 3-¢ U3-
semott xanyors. — 0578 BT nanue 2002, uan-so Mrosepa, crp. 37 u manee);
QK,WO—; ];17 Br _ 86 400 c/cyTku;
8’""‘“ B _30 49TBT Kr-KJIx-cytku 1000 Br B
TUMOHOB HOHy‘laCM: » BT.
= 0.42 Br ¢ KT CYyTKH KBr
MOPKOBH 2 .
Oomee = 7,17 Br
4,

BHyTpenHHe pa3sMeps! XONMOTWIBHOM KaMephl (CEKLMH 1):
IIHHa = 4,3 M; mmpuHa = 2,8 M; Beicota = 2,55 M.

0, = 43255 0,19 - 19 = 39,58,
0, =(2,8-2,55)-0,19 - 19 = 25,78,
Q,=43-255)-0,19-6= -12 50 (reruiooTnaya B CeKiuio 2);
Q.. =(238-255-0,19-19 = 25, 78
QEB=( 4,3-28)- 019 9 = 20,59;

D= ( ,3-2,8)-0,19 .9 =43, 46
QE oo = 142,69 Br.

BHyTpennue pasMephl XOJMOAWILHOM KaMephi (CEKIM 2);
UTHHA = 4,3 M; mmMpuHa = 4,3 M; BEIcoTa = 2,55 M.
O, = (4,3-2,55)-0,19 - 6 = 12,50,

Q, = (4,3-2,55)-0,19 - 25 = 52,08;

Q= (4,3-2,55) - 0,19 - 18 = —37,50 (Tennoornaya B cexumio 3);
0., =4,3-2,55-0,19- 25 = 52,08;

O™ (43 4,3) . 0,19 - 15 = 52,70;

Q.= (4,3-4,3)- 0,19 - 25 = 87,83;

O oou = 219,69 Br.

BHyrpeHHMe pasMephl XONOMWILHOM Kamepr! (ceKiuu 3):
UHHA = 4,3 M; mupuHa = 4,0 M; BeIcoTa = 2,55 M.

0, =43 2,55) - 0,19 - 18 = 37,50;
0., = (4,0 - 2,55) - 0,19 - 43 = 83,33;
0., = (4,3 -2,55) - 0,19 - 43 = 89,58;
0., = (4,0 - 2,55) - 0,19 - 43 = 83,33;
0= (4,3-4,0)-0,19 - 33 = 107,84;
0= (4,3-4,0) - 0,19 - 43 = 140,52;
O o = 542,10 Br.
5.
) _mc AT KBT nipH m, KI/CyTKH;
A7 86400 ° ’ ’

¢, KIx/xr - K;

AT, K;

86 400 c/cyTku.
0, = 1100:3.2:7 _ 2852 kBr = 285,2 Br.

86400



@ Ihasa 2. Ocrosbt npoexmupoeanus xon00uAbHOU YCMAaHoeKU

6.

VienpHaa TEIIOSMKOCTh Tepel 3aMopaxuBaHueM: ¢ = 3,2 xJIx/xr - K.
Terumota 3aMopaXyBaHUsA: g = 231 xIx/kr.
VhnenpHas TEIIOEMKOCTh ITOCHE 3aMOpPaXUBAHHUSI: c= 1,7 kllx/kr - K.

1 yeTBepTHHA TOBSAMHBI OOTAdAET BECOM 75 KT, KPMOCKOHHMYECKASI TeMIlepaTypa
3amep3anmsa: —1,5°C.
Q. =m-c- AT upu: m, x,
¢, kIx/xr - K;
AT, K.
Q. =@0-75)-32-8,5=40800 x[Ix;
Q.. = m - g, K[[X npu: m, KT,
g, XX/,
Q,, = (20 - 75) - 231 = 346 500 x[ix.
Qnepeoxn—__m'c'AT’KHrX;
Qnem’m =(20-75) - 1,7 - 16,5 = 42,075 x[x;

00 = OXJ1 + Qaau + Qnepeox:l’ K’Z[K
O = 46800 + %46 506742 075 KIIx.
Qe =D KIK _ 119771 Br-w; xlxc: 3,6 = Br-u.

36
0, = 119 271 Brau,
Oy = O 2TLBTY )4 909 By,
8 yacos

0, = 14,91 xBr.

2.2. PacyeTt m noa6op so3ayxooxnagurenen

Cpenu ucriapureseil ¢ MOIBOAUMBIM BO3IYXOM CJEOYET pa3/inyaTh BO3AYXOOXJIAlM-
TEJIM C €CTECTBCHHOM ITUPKyAAIMel (CTATUYHBIE OXJIAAMTENU IS TaK HA3bIBAEMOTO
«CITOKOITHOTO OXJTaXACHHS») ¥ BO3LYXOOXNANUTENN C MPUHYAUTEIBHON IIUPKYIALM-
eil Bo3myxa.

Cpemu mocienHux 6ojee 80% COCTaBIAIOT TaK HA3bIBaeMble MHXKEKTOPHHIE (BCa-
CHIBAIOIIME) UCTIAPUTEIIH BHICOKOM MMPOU3BOAMTENLHOCTH (C OTHUM JIMOO HECKOIBKHU-
MM BEHTWISTOpAMHU Ha MepegHel CTOpOHE), K HPEeMMYIIECTBAM KOTOPHIX MOXHO OT-
HECTH Cleaylollee:

1) BeHTWISTOPH! HAXOASTCS IO ITOCTOSHHLIM KOHTPOJIEM OINEpaTopa YCTAHOBKY,

~ 2) MOHTaX Ha TIepelIHEl CTOPOHE 3HAYUTEIHHO oOnerdaeT paboTHl MO Texobciy-
XKHBaHMIO;

3) nonepedHoe ceyeHue oOmyBa OaTaped, B OTIHYME OT HATHETAIOUIETO VICTIApU -
TeJdsd ¢ BEeHTWISTOPOM, CMOHTHPOBAHHBIM Ha 3aJHed KBaJpaTHOHM CTOPOHE KOpITyca,
MOXET OBITh BBHITIONHEHO NPAMOYTOAbHOM (HopMEl (cooTHOIIEHHE CTOpoH 1:1,7).

B uenax ynyunreHus mopayu BO3IyXa B HCHONHEHUSAX C BCACHIBAHUEM 3alIMTHAA
pellleTKa BEHTHIATOpA, MOMUMO COOCTBEHHO 3aL[UTHI, BBINOJHSAET cille ¥ QYHKUMIO
BBIPaBHUBAHUSA BO3AYLHHOTO IOTOKA.

HecoMHeHHBIM TOCTOMHCTBOM TaKOi KOHCTPYKIIMH SIBJIAETCS TAKXKE TO, YTO Iep-
BUYHBIA BO3LYX BBIXOAUT M3 MCITADHTEIS B BUAE MPIMOHAIIPARICHHOTO M CHOKyCH-
POBAHHOTO IIOTOKA IPH OMHOBPEMEHHOM CHIDXEHWH TeMIIEpaTyphl OGMOTKY ABUraTe-
s ipuMepHo Ha 20 K.

Crenyer nog4epKHyTh, YTO B XOJOMMIBHOM KaMepe MOTOK MepBUYHOTO BO3AYXa
He JOKEH HATeKaTh Ha OXJIaXIaeMbIi IIPOLYKT.



2.2. Pacuem u nodbop eo3dyxooxnradumeneii

TIpemmoururenbHee, €CM BHIXOMSIIMIA M3 MCIIAPUTENS HAIPABICHHBIM BO3MYIIHBIA
TIOTOK OyZIET TIPOXOANTh HAN 3arpyXeHHBIM IPOAYKTOM IO IOTOJIKY XOJOMWIBHOM KaMe-
Ppbl, JOCTHTasi IPOTUBOITOJIOXHOM CTEHBI CO CKOpocThio He MeHee 0,25—0,5 m/c (puc. 2.7).

DTOT MOTOK TIEPBMYHOTO BO3MyXa YBJIEKAET 3a OGO ITOTOK BTOPHYHOIO BO3OyXa,
CMEIIUBAsICh C HUM B 30HE HaJl OXJaXIOAEMBIM TIPOTYKTOM.

IIpu 3TOM He CTONb BaXHO, YTO B CJIyd4ae KaMep MAaJIbIX pa3MepoB CMeIaHHBIN
OMMCaHHBIM 00pa30M BO3IyX JOCTUTAET IMPOTHBOIIOJIOXHOMN CTEHBI C HECKOJIBKO 60b-
1Iei CKOPOCThI0, OO B KPYroBOM IIpoliecce HeM30eXeH ero Bo3Bpart.

Tepawbidi BO3AYX
"> 2ufc = —
\:-
= \
‘.*.‘ \
e — — R —— b e —
Bropuunuii Bosgyx -
‘\ *\
\\- o — — s o — — s csmen  — a—
W——— -z
o
e e—
L — ] [T I .____/
~
~ - - ]

Puc. 2.7. PexuM nortoka B XOJOAWILHOM Kamepe (TIpUMeEp)

Hcnapurens, Kak 1 Bce TPOYME KOMIOHEHTHI XOJOAIWIBHOIO IIMKIIA, HeJb3s pac-
CMaTpuBaTh U30IMPOBAHHO. Ero MpOM3BOAMTEILHOCTE HAXOOUTCS B IPSIMOMA 3aBUCH-
Moctu ot TPB (tepmoperympytonuii BeHTwis). Micmapurens 1 TPB o6pasyioT cBoe-
00pasHyIo CUCTEMy aBTOMaTH4YECKOTO PETYIHPOBAHHUSA.

C onHO#M CTOpOHBI, XJIaJareHT HEe MOXeT KHMIleTb B GOJblieM o0BheMe, YEM 3TO
ITO3BOIAET MPOITYCKHAS CIOCOOHOCTh PAaCIIMPUTENLHOIO BEHTWIIS; C APYroil CTopo-
Hbl, TPB He criocoGeH BBIIONHATL MPAaBHIIBHOE PEryJIUPOBaHKE Oe3 YETKOI0 CHrHaja
NEperpeBa co CTOPOHBI MCMApUTES.

Ecny ucXomuTh U3 TOTO, YTO NMPUMEPHO Ha 10% miolaay ucrapuTels IIPOUCXo-
IUT TIeperpeB BCACHIBAGMOTO Ta3a, TO IOJMYYaeTcsA CTelleHb Ieperpena, pasHas 0,65.

CreneHb nieperpeBa MOKA3bIBACT OTHOIIEHME M3MEPEHHOTO 3HAYEHHSA K MAaKCH-
MaJTBHO BO3MOXHOMY TieperpeBy. Peub uuer o mokasareie 3¢hpeKTUBHOCTH HCIapH-
TeJIfA, HpelCTABIICHHOM B BHIE:

At /AL = f.

BenvunHa Az eCTh pa3sHOCTb TEMIIEPATYP MEPErpeBa Ha BBIXOJE UCTIAPHUTENA £, U
KAIIEHUd . B cBOIO ouepens, TeMIiepaTypa £ — 3TO COOTBETCTBYIOIIAS aGCOMIOTHOMY
JAaBJICHHUIO XJIANAareHTa TeMIIepaTypa HaCHIILICHHNS B MeCTE MIPUCOSINHEHUS BCaChIBAIO-
1IEeH TMHUM XOJIOIUIBHOM CUCTEMBI, BKITIOYas TEIUIOOOMEHHMK, €CJIM TAKOBO# cTalm-
OHApHO BCTPOEH.

ITox Temmepatypoil neperpesa £, MOHMMAETCS TEMIEPATypa BHIXOISILETO U3 XO-
JIONMABHON KaMepsl MapooOpa3HOIro XJalareHTa, M3MEpPeHHasi Ha CTeHKe TpyOnl B
MECTE, IPEAYCMOTPECHHOM M3TOTOBHTENIEM I pa3sMEIUICHUS YYBCTBHTEIHLHOTO 3JI¢-
MEHTa PaCIIMPUTEIBLHOTO KiIanaHa, JU00 cpa3y Mociie TEIUIOOOMEHHKKa, €CITH ITOCIe-
THUN SBJIACTCS BCTPOEHHBIM 3JIEMEHTOM. DTa TMO3MIMSE OOBIMHO HAXOAMTCH Ha pac-
crogHUKH MakcuMyM 500 MM IIOC/Ie MPHCOSIMHCHHSA OXJAAUTEIA B 00A3aTeNbHO
pacnojlaraeTcsl B TIpeIenax XOJOAUALHON KaMepHI.



Thasa 2. OcHoebl npoeKmuUpoBaHus X0100UAbHOU YCMAHOBKY

PasHocTs TeMmmepaTyp Ha BXomE Af

€CTh Pa3sHOCTh MEXIy BXOXHOM TeMIiepa-
Typo#i Bo3ayxa (f,), paBHOH TeMmIepary-
= ' pe KaMepsl (%), H TeMIlepaTypoil ucHa-
peHus .
100 PucyHok 2.8 moKa3bpIBaeT OTHOLIECHHUE
CTENeHHU MeperpeBa K MPOU3BOTUTEIBHOC~
TH Hcmaputenss. B xayecTBe ToAaTBepxie-
HHUS BIWSHHUS TIeperpeBa Ha IIPOU3BOIU-
TEJILHOCTh HCHApHTENS NpPHUBEHEM CJe-
OYIOUIM# MpUMeEp:

t, = = 0°C;

& t =-8C; ¢, = —2°C;
0 0,65 10 f = At /A = (271,15 — 265,15) :
AL JAT 1 (273,15 — 265,15) = 0,75 K.
— At = AT.
Puc. 2.8. DTO MPUBOIUT K CHIKEHUIO TIPOU3BO-
IUTEIbHOCTH McHaputens (cM. puc. 2.8).

OnHako, KaK MOKa3bIBAeT OITLIT, TEPMOPETYIHPYIOIHE BEHTHIM UMEIOT YCTOM-
YHBYIO PETYIMPOBOYHYIO XapaKTePHUCTHKY TOJBKO HauyuHas ¢ neperpeBa B 5—7 K;
HIDXe 9TOTO IUANa30oHa OTMEYaeTCs TaK Ha3piBaeMoe «OpocaHMe». DTO 3HAYWUT, YTO
pasHoCTb Temrtepatyp (AT = t, — ¢) Huxe 8—11 K B OGBIYHBIX YC/IOBHAX €IBa JIH
mocrikuMa (AT o oo . = 0,7AT).

TpebyeMasi MPOMU3BOAUTEIEHOCTh UCHIAPUTENSA JOCTUTAETCS JIMIIbL B CITy4ae, eclin
IMPKYJIALHUA BO3AYXa He CBA3aHA C IIOMEXaMM H3-3a HEMpPaBWIBHOTO pa3MelleHHUs
OXJTaXKIaeMOro MPOAYKTa JIM00 HEYJAaYHOro PACIIOIOXEHUS CaMOro UCMAPHUTENs, 4TO
CTIOCOOHO NMPUBECTH K PELMPKYJSLHM BO3AYyXa IO KOHTYPY <«BO3YXOOXJIANWTEIh —
BEPXHSAS 30Ha KaMephl».

Tawm, roe B pesy/braTe IUIOXOM HACTPOKM CHCTEMBI OTTaMBAHMS HA WCHApUTeENe
HapacTaeT HeIOIMyCTUMO TOJICTasi CHEToBas Iryba JIM00 Jaxke HMEET MEeCTO JTUTEbHOE
obneeHeHNe, 3aBUXPEHUE BO3AYXa B HallpaB/lIeHUH BpalIEHUS IO CBOE MHTEHCHBHO-
CTH MOXET NMPpUOJIM3NTECS K TpeAebHOMY PAIMaIbHOMY BBIXIONY.

Hpu coueranny cpa3y HECKOJIBKMX KOHCTPYKTHMBHBIX HEIOCTATKOB TAKOTO pola
HE HCKJTIOYEHO BHe3allHOe U IIOJHOE NpeKpallleHue NOCTYIVIEHHS BO3XYLIHOTO IO-
TOKa, CJIeICTBHEM Yero Hem36eXXHO CTAHOBUTCS Pe3KOoe YXyAIeHHe MPOLYBKH XOJI0-
TAIBHOM KaMephl M CHIDKEHHME KauyecTBa OXJIAXKICHHBIX WM 3aMOPOXEHHBIX TPO-
JYKTOB,

Hnst paboOTH XOJOOUABHON YCTAHOBKH 3TO O3HAYAET:

80-NepabiX, YBEIIMYeHUE Pa3HOCTU TEMIIEPATYp B CHTy PELIMPKYJBILIMK BO3IYIITHO-
ro HOTOKa U «BpocaHue» PaCIIMPUTENLHOrO KiaalaHa B pe3yJIbTaTe BHINIONA BO3AYyXa,
BO3/ICHCTBYIOIETO HA YYyBCTBUTEJIbHBIA 3JICMEHT;

60-8mopbix, HaJexXHast paboTa MCIIAPHUTEIS BO3MOXHA JIMIUb IIPH YCJIOBUM, YTO
neperpeB B KOHLe Mcmapurens cocrabiser 0,5—0,7-KpaTHoe 3HaYeHHe OT pa3HOCTH
TeMMepaTypbl KaMephl H TeMNepaTypbl KUIIEHWS,

6-mpembux, TPOU3BOAMTENLHOCTE MCIIAPUTENS B HEMAJIOM CTETIeHH 3aBUCHUT OT
TOTO, JOCTATOYHO JIM IIHKIIOB OTTANBAaHMs 0DECIIEYNBAeTCS B TEUeHHE CYTOK BO BpeMs
OTKJTIOYEHUS XOJIONWIbHON YCTAHOBKH.

Ecnu 3a ocCHOBY NpPOW3BOIMTENBHOCTH HCHapHTEls OepeTcss ypaBHEHUE
Q, = A - k - AT, To CTaHOBHTCSI IOHSATHA TaKX€ HEOOXOAMMOCTD NIPaBUJILHOTO BEIGO-
pa paccTOSTHUSI MeXIy peGpamMy, MOCKOIBLKY OT COCTOSIHMSA CHEXHOTO IMOKpPOBa OIpe-
JEJIEHHBIM 00pa30M 3aBHCAT KOI(POUIIMCHT TEIUIONEepEeAaYd U Pa3HOCTb TEMIIEPATyp
Ha BXOJE Af,.

Q,(%)
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Ilpumep:
& Prc. 2.9. 3aBucuMOCTE K03(h(bHIMEHTa
10 V1= [es% |« Terutonepeaaun (k) OT OTHOCHTENbHOM
! @%] BIDKHOCTH BO3IyXa ¢, Ha BXOJIE M IPO-
09 S A TOJDKMTEIBHOCTH paboThl ucrapurens f
0,8 {1,0 COOTBETCTBYET 3HAYCHUIO IPU CYXOM
07 \ COCTOSTHUM TLTACTHHBI)
, 0%
06 A .
0 1 2 3 4 S 6 h 8
Bpems paboThl /, 4acOB =~ ——e=
Temnepatypa ucnapeHus t=-25°C Pacnonoxetue Tpy6 — KopHaOpHoe 50 x 50 Mm
Boaayx Ha Bxoge g, =—11°C PaccrosHue Mexay niacTuHamu 5 Mm
CkopocTb AB/KEHWA BO3AYXa o, =27 m/c Pagbl Tpy6 B HanpaeneHun LBHKEHUS
Megnas Tpyba pvam. 15 MM BO3gyxa 4

Ha puc. 2.9 mpeacTaBieHbl KPUBBIE 3aBUCUMOCTH KO3(h(DHIIHEHTOB TeIUIOEpe-
nayu (k) oT BpeMeHM paboTHl TIPY pa3HOM BIAXHOCTH BO3Ayxa (¢ ,) Ha BXOZIE.

IIpu OOBRIMHOIM OTHOCHUTENBFHOM BIAXHOCTH BO3OyXa B KaMepax 3aMOpaXyWBaHUS
@, = 75—90%. T1pon3BOAUTENBLHOCTD TIOAXONSIIErO VIS TAKHX YCJIOBUI HCHapHTesst
BHayate Ha 5—10% HUXe CTAHAAPTHOM NPOM3BOAMTENHHOCTH CYXOr0 HMCIIAPHTEI,
YTO MO3BOJIsIeT 6e3 TpobaeM mpopaboTtate 8—10 yacos.

Kax crienyer u3 puc. 2.9, 1IoBe/ieHMe B MPOIIECCE IKCIUIyaTaliiKk M TPOJODKHATE b-
HOCTB OCTAHOBOK IIOKPBITBIX CHEXHOM HIYOOH HMcrapHresiel ¢ MomoOHOH reoMeTpuei
pebep (oOMHAKOBOE PAcCTOSTHHE MEXAY peGpaMHd, ONMHAKOBBIA mTHaMeTp TpyD, WieH-
TUYHOE MX PACIONIOXKCHHUE) U IIPH PaBHONW CKOPOCTH ABIXKEHHS BO3AYyXa B 3HAYMTE]Ib-
HOI1 Mepe 3aBUCAT OT OTHOCHUTEIbHOM BIAXHOCTH BO3IyXa Ha BXOIE B OXJIATUTENb.

Ho npu ncnonb3oBaHuM MCHapyTeNeil ¢ MHBIM PacCTOSTHUEM MeXIy peGpaMu, Apy-
MM JUAMETPOM, 1LIATOM U PacONOXEHUEM TPYO, IPH TeX XK€ YCIOBUSX B XOJOIMWIBHON
KaMepe OOHapyXUBAIOTCS BECHMA CIILHBIE PA3IHUMA B PabOUMX XapaKTePHCTHKAX.

Pucynku 2.10—2.12 JeMOHCTpHPYIOT 3KCIUTYaTAlIHOHHBIE XAPAKTEPUCTHKK MCIIApH-
TeJsieil ONMHAKOBOIO MCIIONHEHMA B 3aBUCMMOCTH OT 1ara pebep: L, = 3,0, 4,7 u 7,6 mm.

CpaBHeHHe 3HaYSHUI TIPOU3BOAUTENBHOCTH IIPH CYXOM IMOBEPXHOCTU OXJIANMTENS
MOKa3bIBaeT, YyTo y ucnapurend (puc. 2.10) ¢ pacctosHueM Mexay pe6pamu 3,0 MM oHa
HaubOJNbIIast, Y UCapuTea Ha puc. 2.12 ¢ paccrosindeM Mexiay pebpamu 7,6 MM —
npuMepHoO Ha 20% Hirke.

1, +&] L wli = 85% Puc. 2.10. Bo3snyooxnagurenb
ol 1 JUBT XOJOJWIBHBIX KAMEP € TeM-
.'c 1= neparypoii Bhime +5°C

1

-b

t1=123K

-+

L

-8
UIA R X B
2 i

1 1 1

e,
v 1 Bp%um pSaGon‘;I, Ma?coa6 7 89 n——“.nj

Tpyba uz meau Avam. 15 mm  [losepxHocTs, F 36,3 m?
Pacnonoxenne Tny6 — kopugopHoe 50 x 50 mm  MoepxHocTb /ceoboprbili obvem, F/V - 713,0 M2/m?
Paccrostmne mMexay pebpamu 3,0 mm Cropoctb AsixeHus Bo3pyxa, 2,2m/c
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Puc. 2.11. Cra"mapTHEI KcHa-

fu b WYiq -
f * 7 L1 =90% pHTEID
£0 u
.c' 1 g
Wq ‘ ';;
-8 ~o s
to g —S I
-12 { i |° § ;\L
0 1 2 3 4 5 6 7 5 0 1 11
Bpewms paboTu /, YacoB —
Tpy6a 13 megu avam, 15 mm  NosepxHoctb, F 29,5 m?
Pacnonowenue Tpyd — kopugoptoe 50 x S0 mm  F/V 449,0 m?2/m?
Paccrosnue mexay pebpamu 4,7 mm o 24m/c
1, ol x| L1 = 90% Puc. 2.12. WUcnaputens, paccyn-
+0 4, ] TaHHBIA Ha TOJCTYIO CHETOBYIO
r p o uy6y
.c = x!
-4 " o |
3 %
: —
- ¥al —
8 Yo <
121 1 i | 1 1
2 3 L 5 6 7 8 9 v nn
Bpems paboTu £, acos ———
Tpyba us megu avam. 15 mm  MosepxHocts, F 18,8 m?
Pacrnonoxenve 1py6 — kopuaoptoe 50 x 50 mm F/V 282,2 m2/m?
Paccrosnne mMexay pebpamu 1,6 mm o, 25 m/c

Hcniaputens ¢ HanboNBLIMM paccTosiHMEM MexXny pebpamu L, = 7,6 MM
(puc. 2.12) nocTUraeT MOMEHTa HEeOOXONMMOCTH OCTaHOBKM Oojiee 4yeM yepes 10
yacos. Y ucnapurens ¢ L, = 4,7 mm (puc. 2.11) nepuos paboThi 10 OCTAHOBKH NPU
paBHBIX pabGouyux ycIOBHAX cokpamiaercs g0 7—8 vacoe. Mcmapurens Ha puc. 2.10
C paccTossHueM Mexny pebpamu L, = 3 MM criocoGeH BBIIEpXaTh OO 00sA3aTesNb-
HOM OCTaHOBKY Me€Hee 3 4acoB.

Heo6xonuMocTh B OCTaHOBKE BO3HMKAET B TOT MOMEHT, KOIIa Pa3HOCTh Af, MEX-
Ay TEMIIEPATYPOM BO3MyXa Ha BXOJE M TEMIIEPATYPOH KMITEHHS / BO3PACTaeT IpHMEp-
HO Ha 25%.

¥ ucnapurena Ha puc. 2.11 pasHocTk TemnepaTtyp Ha Bxoze Af, = 7,8 K cmycra
3 yaca pa6otel Bo3pactaer 10 A7, = 10 K yepes 8 paboyux 4acos. DTUM U omnpexes-
eTcsl BpeMsl HeOOXOAMMOIl OCTaHOBKM — 4Yepe3 8 4acoB paboThI.

HdocTixeHne MOMeHTa 00s3aTeIbHONM OCTAHOBKM Ha TIPakTUKE O3HA4YaeT, uTo
WUCTIAPUTENb TIOMIEXUT OTTAMBAHMIO C BpEeMEHHBIM MpeKpallleHHMeM Ipoilecca Ox-
JTAXKICHH.

2.2.1. Pacuem e030yxooxaadumeaeil 043 X0100UAbHBIX KAMED

H3rotoButen 06BMHO AAIOT CBOM PEKOMEHAAIIMA OTHOCUTENHHO 001acTH TIpUMeHe-
HMsL BO3QyXOOXJIanUTeAel ¢ y4eTOM paccTodHus Mexny pebpamu (L,).

s L, = 4,5 mm:
XOJIOAWIBHBIE YCTAHOBKH C TeMIepaTypoit kumeHust >0°C;
XOMOMWIBHHAKY ¢ HeGOMBIIOM pasHocThio TeMiteparyp AT (ot 5 mo 6 K);
KaMephbl XpaHEeHUS MOPOXEHBIX IPOAYKTOB ¢ MUHUMATLHBIM BIArOBBIACTCHUEM;
KaMephl OXJIaXIEHUA A XUANKOCTel B OYThUIKax.
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Puc. 2.13. U3 h,x-nuarpamMmbi Mosbe U1l BiaxHoro Bosayxa npu P = 0,1 MIla
(o maHHbIM A. LIBHKKepa)
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Hna L, = 7,0 mm:

® KaMepHl I OXFAaXICHHS MSCa;

* HM3KOTEMIIEpATypHLIE KaMephl;

* MOPOSWIBHBIE KaMEpHI.

s L, = 12,0 mm:

® XOJIOOMJIBHBIE KAMEDHI C BRICOKUM BJIATOBLUIEJIEHHEM M TeMIEpaTypaMH KH-

neHusa <—3°C, HanpuMep KaMephl ObICTPOro OXJIAXIEHMS,

® YCTAHOBKM, KOTOpHIE IO TEXHOJIOTHYECKMM WIH HHBIM TIPMYMHAM He IOJIe-

XaT OTTaUBaHHIO B HOYHOE BDPEMS.

Bri6op cooTBeTcTBYIOIEH NPOM3BOICTBEHHOM JIMHUH M IIOIXOMALIErO THIIA BO3-
JYyXOOXJIaAMTeNs] U3HAYAIBHO CBA3aH C MOCTAaRIEHHON 3afavyeil OXIaXIeHHs.

B pacuerax TpebGyeMoro pacxona Xonoia yxe 3aI0XeH TEIUIOIPUTOK OT OXIIAXIAEMOTO
TIPOLYKTA, a ps 6a30BBIX JaHHBIX, HEODXOMMMBIX JIS OpTraHM3AIWH TIPABIIBHOIO XpaHe-
HUS (YAETBHYIO TEIUIOEMKOCTh KOHKDETHOIO OXJIAXIAEMOT0 TIPOXYKTA, KPHOCKOIIMYECKYIO
TEMIIEPATYPY 3aMEP3aHHsl, ONTHMATLHYIO TEMITEPATYPY XpaHEHUSI 1 OTHOCHTENILHYIO BIIaX-
HOCTb BO3/IyXa) MOXHO OTIPENENUTh U3 TAONMIIbI CBOMCTB OXJIAXIAEMBIX IIPONYKTOB.

Binsinne pa3HOCTH TeMIIepaTyphl KaMephl ¥ TEMIIEpATyphi KMIICHHS (M BO3MOX-
HBIX OTKJIOHEHMH OT 3aJaHHBIX 3HAYCHMI) Ha yoajieHHe BIard M3 BO3IYXa XOJOTMIb-
HOJ KaMephl HalJIITHO IIOKa3aHO B NPUBEICHHOM HMDKE IIPMMeEpE.

Kax BugHO M3 h,x-nuarpamver Moiise (puc. 2.13), BO3AYX XONONMIBHON KaMEDHE
TepAET BjIaly TeM MHTEHCHUBHEE, YeM HILKE IIaaeT TeMIIEpaTypa KUIICHHS, TO €CTh
ueM GoJibllie BO3pACTAET PA3HOCTb TemmepaTyp (AT =1, — ).

IipuBeneHHas naree cxema IpH3BaHa IIOMOYb B IPABWILHOM BHIGOpE HEOOXOMH-
MOH JUIA COOTBETCTBYIOIUICH 3alauyd OXJIAXKICHHS Pa3HOCTH TeMIiepaTyp B LeJsaX MoJ-
JepXaHus TpebyeMoii OTHOCHTENIBHOH BIaXHOCTH BO3MyXa M JOCTIDKEHHUS YCTONYM-
BOM paboTHl TEpPMOPETYIUPYIOLIETO BEHTHIIA.

Temneparypa knnenws £,

(3 /
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OT=Ty-T, in K OTtHOCMTENbHAs BRAXHOCTbL BO3AYyXa, %

Puc. 2.14.
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Ilpumep:

B npeaHazHayeHHYW AJISI XPAaHEHHWS OBOLUEH ¥ (PYKTOB XONOAWIEHYIO KaMmepy
HaJo MOMECTUTDh Ha CpoK 1—2 Hemenu 3peible Ha 3/4 ITOMUIOPHI.

TpebGyemasi OTHOCHTENIbHAA BIIAXHOCTh BO3MyXa COCTABIIAET M)A MPOXYKTOB Ta-
xoro pona ¢ = 0,80, TeMnepaTypa xpaHeHus ot +8 10 +10°C, x0m010IIPOH3BOINTENb-
Hocth Q= 3,5 KBT. Mcxoas U3 OTHOCUTEIBHOM BIaXHOCTH Bo3myxa ¢ = 0,80 mpu
TeMIepaType KaMepsl £, = +8°C u Temneparype KuneHus xaanarenTa ¢ = 0°C mnomy-
yaeM pa3HOCTh Temmepatyp AT = 8 K.

IMpu yBenuueHHUM pa3HocTH Temireparyp 1o AT = 10 K BnaroynmaseHue nepe-
XOAUT NpUMEPHO Ha ypoBeHb @ = 0,74. C ycTaHOBJIEHHOM Pa3HOCTBIO TEMIIEPATYpP
AT = 8K 110 xartajory uarotosureisa (pupma Kioba) BeiOupaeTcs: TpeGyeMbIii BO3-
IYX0OXJTATUTED.

B manHoM citydae 310 OymeT Bosmyxooximamuresb THia Kiiba SGA 51.

Ecnu Touka TiepecedeHUs] KPUBBIX XOJIOAOIPOU3BOTUTEABHOCTH W PA3HOCTH TEM-
niepatyp AT oka3bIBaeTcss MEXTY JIMHUSAMM IS IBYX THUIIOB MCIIapUTeNiel, TO BhIOMpa-
eTcs OOJIBIIMIA CNeqyIoLIero mo 3HAYEHWI0. DTo JaeT YMeHbIIEHHe Pa3HOCTH TeMITe-
partyp AT y uctiapuresisi IIpU HE U3MEHSIOIICHCSA TPOMU3BOIUTETFHOCTH XOJIOMWIBLHOMN
MallIMHBI, YTO, B CBOIO OYepelib, CIIOCOOCTBYET CHMKEHUIO MHTEHCHBHOCTH OCYLLIEHHUS
BO3yXa XOJNOAWILHON KaMephl.

Huxe MBI paccMOTpUM Bce BaXHEHINIME TEXHUYCCKME XapaAKTEPUCTHKHU BO3HAYXO-
OXJIagMNTE .

DIeKTpUYECKOe HarpeBaHHE B LeAx oTTauBaHus (Tun ucmapurens SGAE 51)
Ut TaHHOTO NMpUMepa He aKTyalbHO, MOCKOJbKY 00J1acTh ApUMEHEHHS paccMat-
pUBacMOM XOJIONMJIBHOM KaMephl MCKIIOYAaeT BO3MOXHOCThL OOpa30OBaHMS CHErO-
BOH HIYORI.

-auarpaMma (R 134a, R 22, R 404A, R 507)
£, — TeMneparypa XonOAMNLHOH KaMepH @, — NPOU3BOANTENLHOCTD XONOAUALHOR MALIMHE

- -1 -1 ! 10°C 8 8 10 J N 2 3 4 5 F (AL T} r ] » o "W W h. 1.1
n YHM ' *
S Y [/ AL F 4l
H pexomenay- | | 2172 | 0% y
erea waomi- | {22 | x08a £ / / {VI r. ' / ,
H POBAHHBIK >-27°C | x 090 4 7 T AN |
anne- <227°G | voas] 3 [
oo | [mren] | | A T

Tonsko ans R22, R502
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n ae Mz mm

Puc. 2.15.

Puc. 2.16. Tabnuia mapamerpos Bozgyxooxnanutenst Kitba SGA 051.
Hznemme Ne 2012.51

Xonogonpous- - Temnepatypa Temneparypa PasHocts Temnepatrypa XnagareHT Yucno

BOAMTE/NbHOCTb B Kamepe KUNEHWs  Temnepatyp BCacbiBaHHA oboporos,
Q, kBr t, °C t,°C AT, K L °C n (B MHH)

3,43 8,0 0,0 8,0 5,2 R134a 1315




@ Thaea 2. Ocnoebi npoexmuposarus XoA00UAbHOU YCMAHOBKU

Pnc. 2.16. Tabnuia napametpoB Bosayxooxiagutens Kitba SGA 051.
HMzaenue Ne 2012.51 (oxoHyaHue)

TexHuueckue XApPaKTePUCTUKN

O6vemHbiit pacxoa Bosayxa: 1620 M°/uac Pacuer oBopynosanua Ha Otrausanue

HAanohocts obaysa: 13,0 m ocHose uucna 06. 1315 a mun  3nekTpooborpesom;

Anowapp: 23,1 M? Q (AT= 8,0 K): 3,43 xBr Kopnyc: kBt

Paccrosnue mMexay pebpamu: 4,5 mm ¢, (AT =80 K): 5,2°C Bauna: kBt

Emkoctb Tpybur: 3,8 n t (AT= 18,0 K): 0,0°C Bcero: kBt
Bextunarop(ni)

1 wr.: 230+10% B —1—50/60 [y, P44 Pa6oune xapaKTePHCTHKH DlaHHbie ABuraTena Ha

Ownamerp nonacri: 400 Mm BEHTUASTOpA: thnpmenHoi Tabnnuke

TemnepatypHbiit guanasod: —40 go +45°C  Pexwum pabotor: 50 My BEHTHAATOpA:

3eykosas mowHoctk: 70 ab (A) Yucno obopotos: 1325 8 muH  Pexxum pabotbr: 50 My

L, na paccrosmnu 10 m: 39 AB(A) MpoussogutensHocts: 95 Br Hucno oboporos: 1315 & mu

Motpebnenne toka: 0,41 A Motynocts: 107 Br
Notpebnenme Toka; 0,42 A

3sykoBoe pasnenue L o4 OTHOCHTCS K BADUAHTY MOHTZ)KA NOA OTKPbITHIM Hebom (cornacro IUH 45635)

Pasmepni u Macca Marepnanm
Mpucoepurerne Ha Bxope: 10 MM Bec nerro: 27,0 kr Tpybbi: Meab
Mpucoepunerne Ha Bbixoge: 22 MM Bec 6pyrro: 36,0 kr Pebpa: amomunuii

Kopnyc: Al; RAL 9018
Bepcus: 2002.031

H = 560 mm APS
B=2815mm - L W o

T = 570 mm 131, /r_; IIIIP77; 444;;;52;;2&“
L = 415 mm I f T q
F =143 um Ht5 mﬂ*j Q

.,,
15
Q)
m

X

A = 160 MM
W= 300 mm ﬁo

-
E1 = 680 mm; GE1 = 408 mm T

TIXTICTRRS
AT .
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2.2.2. Koumpoaorbie 3adanus

1. Paccunrars Bosmyxooxinamutens Tvna SGLE ¢upmel Kioba wia temmepatyphl B
XOnoIWIbHOM Kamepe £, = +2°C; AT = 8 K u xonononpoussogurenbHocty Q) = 4,5 kBr.
Hcnapurens pookeH OBITH OCHAIEH ABYMS BeHTwIsTopaMu. IlomoGpatsh Bce Heo6X0-
JUMBIE TEXHUYIECKUE XapaKTepHCTHKM.

2. O KaKOM aJIBTEPHATHBHOM THIIC MCIAPHUTENS ¢ OOQHUM BEHTHISATOPOM MOXET
HMOTH peysb B JaHHOM 3amaHun? CpaBHUTE CBOM pEICHUsS M CIeNaifTe BBIBOI.

Bapuanmu pewenuil

Puc. 2.17. Ta6nuia napaMeTpoB Bosmyxooxnamutess Kiiba SGLE 62.
Wszneame Ne 2017.62

Xonogonpous- Temneparypa Temneparypa PasHoctb Temneparypa Xnagarewr UYucno
BOAUTENBHOCTD B KaMepe KWNEHWA  TeMnepaTyp BCaCHIBAHHUA oboporos,
Q, xBr t, °C t, °C AT K t,°C n {8 MHR)

4,97 2,0 —6,0 8,0 -0,8 R507 1315




2.2. Pacuem u nodbop 603dyxooxnradumeneli 4\5\)

Prc. 2.17. Tabauia napameTpoB Bo3myxooxianurensa Kiiba SGLE 62.
Hzmeme Ne 2017.62 (oxoHuaHme)

TexHHueCKHe XapaKTepPHCTHKH

O6vemHbiit pacxoa Boagyxa: 3800 M®/uac Pacuet obopynosaHua Ha 3n. oTTauBanue:
HanbHocTb 06aysa: 21,0 M ocHose yucna 06. 1315 8 mui 230 B-1/400 B-3-Y
Mnowagp: 23,3 m? Q, (AT = 8,0 K): 4,97 xBr Kopnyc: 2,64 xBr
Paccrostue meway pebpamu: 12,0 mm t, (AT = 8,0 K): ~0,82°C Banua: 0,44 xBr
Emkoctb Tpybor: 9,1 n ¢t (AT = 8,0 K): —6,0°C Bcero: 3,08 kBt
Bentunarop(ui)
2 wm.: 230+£10% B —1-50/60 My P44 Pa6oune xapaKTepHCTUKM JlaHHble ABuraTens Ha
Dnametp nonactu: 400 mm BeHTHAATOPA: ¢upmenHoii Tabnuuke
TemneparypHbiii avanazor: —40 go +45°C  Pexwm pabotot: 50 My BEHTURATOPA:
3sykosas MowHocTb: 73 ab (A) Yucno obopotos: 1325 8 mur.  Pesxum paborbl: 50 Iy
L, Ha paccroanuu 10 m: 42 gB(A) MpoussogutensHocts: 95 Br Yneno oboporos: 1315 B MuH

Norpebnenne toka: 0,41 A Mowgwoctb: 107 Br
Motpebnenne Toka: 0,42 A

3sykoBoe pasnerve L o4 OTHOCHTCA K BapHaHTy MOHT2XKa MOf OTKPbITHIM nebom (cornacro [IUH 45635)

Pasmepni u macca Matepuanni
NpucoenuHenne Ha sxoge: 10° Mm Bec Hetro: 66,2 kr Tpy6bi: Meap
Mpucoenmntenre Ha Boixoae: 22 MM Bec 6pyTro: 86,0 Kr Pebpa: anomuHuii
Kopnyc: Al; RAL 9018

* MHOTOKPATHbIN BNPLICK uepes Bepcua: 2002.031
pacnpegenutenn Kiiba-CAL
H = 560 Mm L f*iGEz.._GE,—...

= 1375 mw 131, ’| J:— Voved, Adpeidd /T////A/ :L/
T =570 mm . ’ N=he [
L = 415 mw +5gﬂ_ 1 4 C . #
F=173 mm Hl v kA o o

= 160 M 40 [ | mmomee
W= 300 Mm [_r+5-] : i —

Prc. 2.18. Tabiuita mapameTrpoB Bo3myxooxiaautens Kiiba SGLE 81.
WNapenue Ne 2017.81

Xonogonpowus- Temneparypa Temneparypa PasHocts Temneparypa XnapgareHT Yucno

BOAKTENbHOCTD B Kamepe KUMEHHA TeMnepatyp BCAChiBAHHS oboporos,

Q, xBr t, °C t,°C AT, K t,, °C n (B MHH)

4,62 2,0 —6,0 8,0 -0,8 R507 1400
, TexHu4eckHe XapaKTepUCTHKH

Obvemnbiii pacxon Boapyxa: 3130 m®/uac Pacuer obopyaosaHus Ha 3n. otTansaHue:
Danorocts obpysa: 21,0 m ocHose uucna 06, 1400 8 mud 230 B-1/400 B-3-Y
Mnowagb: 21,1 M2 Q (AT=1,8 K): 4,50 kBt Kopnyc: 2,18 kBr
Paccrosnue Mexay pebpamu: 12,0 mm t, (AT=18K). =0,7°C Banna: 0,35 kB

Emkoctb Tpy6br: 8,91 n t (AT=1,8K): =5,8°C Bcero: 2,53 kBr




@ Thaea 2. Ocrnoew npoexmuposanus Xoa00UAbHOU YCMAHOBKU

Puc. 2.18. Ta6muua napamerpoB Bosmyxooxiaaureis Kibba SGLE 81.
Hzmemue Ne 2017.81 (oxoHuaHmHE)

Bentunarop(u)
1 um.: 230/400+10% B —1—50/60 Iy, P44 Paboune xapaKrepHCTHKH JlaHHble gBHraTens Ha
Avamerp nonactu: 400 mm BeHTUAATOPA; dupMeHHO# Tabnnuke
Temneparyphbiti guanasoq: —40 go +45°C  Pexxum pabotor: 50 'y BEHTHNATOPA:
3sykosas MouwHocTb: 75 ab (A) Yucno oboporos: 1420 B MuH  Pexxum paborbi: 50 My
L, Ha paccrosHu1 10 m: 44 ab(A) MpoussoautenbHocte: 215 Bt Uncno oboporos: 1400 & mun

Movpebnenne Toka: 0,52 A Mowpnocte: 300 Br
Motpebnetme Toka: 0,58 A

3sykosoe pasneque I.M OTHOCHTCA K BapHaHTy MOHTaXa nof OTKpbiThiM Hebom (cornacHo AUH 45635)

Pa3mepni # macca Marepuansi
MpucoeaunteHue Ha exoge: 10" MM Bec HetTO: 44,7 Kr Tpy6or: Megp
MpucoepuHenne Ha Bbixoae: 22 MM Bec 6pytro: 56,0 kr Pebpa: anoMuHuit
Kopnyc: Al; RAL 9018

* MHOTOKpATHDIN BNPbICK Yepes Bepcus: 2002.031
pacnpepenutens Kiiba-CAL
H = 560 mm A | W FrGEte
B = 1065 mm 131'101 ), 79207 E//J// A ///EJ/// '’
T =640 mm 'ﬂ- . By [ P

_ / i j
L = 495 mm 4s i (j ? e e .
F =143 mm Hl q» L .
A =150 mm =40 ¢ |  *R34
W = 300 mm L_7+5-] [ gt

2.3. Buibop napameTpoB XONOAMNLHOIO
KOMNPecCcopHOro arperata

2.3.1. Obaacmu npumenenus u mexnu4ecKue Xapaxmepucmuxu
Komnpeccopoe

Mexay onucaHHBIM B 1. 2.2 MPOEKTMPOBAHUEM HCTIAPMTEIIS, OTHOCSILUMHUCS K HEMY
JaHHBIMH XOJIONOTIPOU3BOAHUTENEHOCTH, TEMIIEPATYPHl XOJIOAWILHOM KaMephl, TeMIle-
paTypsl BCaCHIBaEMOTO BO3[yXa, Pa3HOCTH TemIiepaTyp AT, ¢ OMHOI CTOPOHBI, U pac-
YETOM XOJIOMWIBHOIO KOMIIpeccopa, C APYTOM CTOPOHBI, CYIIECTBYET OIpele/ieHHAast
CBSI3b.

IIpoeKTHUPOBIIVK JOJDKCH BHIOpaTh KOMIIPECCOP C TAKOM XK€ XOJIOZONpPOM3BONHU-
TeJIbHOCTHIO M TaKOM Xe TeMIepaTypoil KUIleHHs — [UId obecrieueHUs] paBHOBECHS
COOTBETCTBYIOIIMX XapaKTEPHCTHK HCIIAPUTENIA M KOMIIpECCOpa.

IIpuBeneuHbie nanee AuarpaMMBbI, BEIIOJIHEHHBIE H3roToBuTesieM (puc. 2.19),
JEMOHCTPHPYIOT BO3MOXHEIE OOMaCTH MPUMEHEHUS KOMIIPECCOPOB JUIST XJTaAareHTOB
R404/R507, R134a u R407C. Ouu npu3BaHbl ITOMOYH IPHHSATH PEHIEHUE OTHOCH-
TeJIBHO BHIOOpAa TeX WM HHBIX IIPHUBOIHBIX IBHraTejieii, BO3MOXHO HEOOXOAMMOTO
JOMOJNHUTEIBHOTO OXJIAXICHUS M OrpaHUYEHHBIX TEMITEPATyp BCACHIBAEMOTO rasa.

Tabauibl mapaMeTpoB XOJIOMWIBHBIX KOMIIPECCOPOB M OTHOCSIIMECS K HUM ITH-
arpaMMBI coZiepXaT JaHHbIe XOJIOHOTIPOM3BOIUTENILHOCTH, MOTPEOIeHNsT MOIIHOCTH
¥ SJIEKTPUUYECKOTO TOKA.

ITpon3BOAUTENEHOCTh KOHACHCATOPA MOXHO BBIYMCIMTH ITYTEM CJIOXEHUS 3Ha-
YeHU XOJIOIOMPOUZBOAUTENILHOCTH M TIOTPEGIsTEMOIl MOILIHOCTH.
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-30 -10

-30 20 -10 0 to [oc] 20

Fpanuubl NpUMEHEeHUa 13 pacyeTa TemnepaTtypbl BcachbiBaemoro rasa 25 (20)°C.

(1) C xnaparentamu R134a v R407C npn £, > 55°C cnepyet Buibupath macno BSESS.
(2) TeMnepatypbl KUNEHUs U KOHAEHCAUNM OTHOCATCA K 3HAYEHUAM TOYKM pOCHI
(HacbileHHbI nap)

4 Temnepatypa kunehus (°C)

t, TeMnepartypa BcacbiBaemoro rasa (°C)
At~ neperpes Bcacbisaemoro rasa (K)

A Temnepatypa koxaeHcauuu (°C)

KXY [ONONHMTENbHOE OXNAXAEHWe MM TeMnepaTypa MHXeKTUpyemoro rasa, makc. 0°C;
B nononnuTensHoe oxnaxgexve;
Il £ononHUTENbHOE OXNAXAEHME + OFPaHWYeHHas TeMNepaTypa BCACHiBAEMOro rasa.

Puc. 2.19. OGnacti NpuMeHeHUsE KOMIIPEeCCopoB (1o AaHHbiM dupmbl buTiep)

Bce npuseneHHbie MoKaszaTea oTHocdaTcsa (comtacHo EH 12900, Ta6m. 1) K Tem-
neparype BcachiBaeMoro Tasza 20°C, 6e3 mepeoxiIaXIeHus XUAKOCTH.

XoJ1010TIPOU3BOAUTENBHOCTh KoMIlpeccopa (o HopMaM EH 12900, m. 3.2) xa-
paKTepusyeTcd KaK IPOU3BEICHHE PeATU3YEMOTO Yepe3 KOMIIPECCOP OOBEMHOTO pac-
XOfia XJIQIareHTa M Pa3HOCTH YAECNBHEIX HTANBOWI — XJIamareHTa Ha BXOIEe B KOMII-
peccop M HAaCHILIEHHON XHIKOCTH.

XJTagareHT Ha BXOJE B KOMIIPECCOp IIeperper A0 yKa3zaHHOro 3HadeHust (+20°C)
BBIIIIE TOYKH POCHI HAa CTOPOHE BCACHIBAHMSL.

BriGpaHHbIi THII KOMIipeccopa: 4P-10.2Y (cM. puc. 2.20);

Q, = 16,98 kB, P, = 6,32 kBr1, £ = 2,69,

O, wan = 15,3 xBr;



@ TIasa 2. Ochogvi npoexmupoeanus x0400UabHOl YCMaHo8KY

TlepeoxnaxneHue: ecrbp;
TemmepaTypa BcaceiBaeMoro raza: 20°C.

Puc. 2.20. Tabnuua mapaMeTpoB [UIs pacyeTa KOMIIpeccopa.
PacueT moOJyrepMeTHYHOTO MOPIIHEBOTO KoMIipeccopa

3anaHHbie 3HaueHHA TpavMubl NpUMeHeHUs
XonoaonpoussoauTeNnbHOCTb 16 kBt
XnagareHt R134a @ __
Hexonras Temneparypa TOYKa POCh "F%t i // / e |
Temneparypa Kunenus —6°C @ E!K/ 7
TeMmnepatypa KoHAeHCaUNUH 45°C 5oE Ao
MepeoxnaxkaeHne XUAKOCTH ecTb aut / X pparens 24
Temneparypa scacbiBaemoro rasa 20°C wt /
JneKTponuTaHHe OT ceTtu ctanpapr 50 Ty 930000 VOV U0 OO WOV L 30'-"'”"’
Perynsatop MolHocTH 100%
MNoneszHbilt neperpes 100%

Pesynbrar
Tun komnpeccopa 47-8.2Y 4P-10.2Y
X0A040NPOU3BOANTENLHOCTD 14,26 xBr 16,98 kBt
XonoaonpoussoantensHocTs” 14,38 «Br 17,13 kBt
MpouasoautencHocte ucnapurens 14,26 kBr 16,98 kBt
MoTpebnsemas MoOwWHOCTL 5,31 kBt 6,32 kBt
Tok (400 B) 9,31 A 11,43 A
MpouseoautenchocTe KoHpeHcaumn 20,9 kBt 24,8 kBt
KoadduuueHT mowHocTU 2,69 2,69
Koadduument mowHocTn” 2,71 2,711
Maccosbiit pacxopg 335 kr/vac 399 «r/uac
Pexxum paboTbl CTaH#ApTHbIA  CTaHAAPTHBIM

" IIpu 2KC-05.2 — 4CC-6.2: mo EH 12900 (remmepaTypa MHXeKTHpyeMoro raza 20°C,
TIEPEOXTAKACHNE XUAKOCTH — €CTh).

Bce npoune komrpeccopsr: no ISO-DIS 9309/0MH 8928 (TeMriiepaTtypa HHXEKTUPYEMOIO
ra3a 25°C, nepeoxJaXaeHue XUJIKOCTH — €CTh).

Ilpumep evibopa:

OxaxnaeMblil IPOAYKT: MSco (roBsavHA M CBMHMHA), UCITAPDUTENIb yXe BBIO-
pan — tuna Kiiba DZBE 063, Q.. = 17,2 xBr, xnanarent R134a, xonononpon3so-
autenbHocTh O = 15,3 kBT, BpeMs paboThi 16 yacos B JeHb; TEMIIEPATypa B XOJIO-
AunbHOMI Kamepe f, = +2°C; AT = 8 K; £, = —6°C; 1. = +45°C.

[NpencrabnedHbie Aajiee TabIUIBI TAPAMETPOB AEMOHCTPHUPYIOT IPUHIIUI BbIOO-
pa KOMITPECCOpa.
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Puc. 2.21. TabGmmia napaMeTpoB OTOJIOYHOro Bo3myxooxnaauresnsi Kiba DZBE 063.
Hznenme Ne 2085.051

Xonogonpous- Temneparypa Temneparypa PasHoctb Temneparypa XnagareHr Yucno

BOAWTENbHOCTb B Kamepe KMNEHHA  TeMnepaTyp BCacbiBaHHA o6oporos,

Q, xBr t, °C t, °C AT, K t, °C n (B MuH)
17,18 2,0 —6,0 8,0 -0,8 R134a 1400
TexHHUECKHE XapaKTepHCTHKH

O6vemHbiit pacxogn Boagyxa: 8280 m®/uac Pacuet obopynosahus Ha 3n. oTTauBanve:

DanbHocTb 0baysa: 2 X 16,0 m ocHose uncna 06, 1400 B muw 230 B-1/400 B-3-Y

Mnowage: 87,9 M2 Q (AT = 8,0 K): 17,18 kBr Kopnyc: 6,74 kBr

PaccrosHne Mexgy pebpamu: 7,0 Mm t, (AT = 8,0 K). —0,8°C Banha: 3,44 kBt

EmkocTb Tpybbr: 21,6 n t (AT = 8,0 K): —6,0°C Bcero: 10,18 kBt

BeHtunatopbi(bi)

3 wr.: 230/400+£10% B —3—50/60 I'y; IP44 Pabouue xapaKTepHCTHKH DaHHbie gBuratens Ha

[Dnametp nonacti: 400 mMm BeHTUAATOpA: ¢upmeHHo# Tabnuuke

TemnepartypHbiit guanason: —40 o +45°C  Pexwum pabotbi: 50 My BEHTHAATOPA:

3sykoBasa mowwHocTs: 79 ab (A) Yucno obopotos: 1415 8 mun  Pesxum paborer: 50 Ty

L., Ha paccroanun 10 m: 48 pB(A) NpounasogutensHocts: 235 Bt Hucno oboporos: 1400 B My

Notpebnenue Toka: 0,55 A Mounocts: 300 Br
Notpebnenue Toka: 0,58 A

3BykoBOE AasneHue LpA OTHOCHTCA K BapHaHTy MOHTaKa nof OTKpbiThiM HeboM (cornacto AWH 45635)

Pa3mepni u Macca Marepuanst
NpucoeanHeHue Ha exope: 22° MM Bec Hetro: 180,0 kr Tpybot: Meab
MpucoeanHenre Ha Bbixoge: 42 MM Bec 6pytro: 241,0 kr Pebpa: anoMuHwii
Kopnyc: Al; RAL 9018

* MHOrOKpaTHbIi BNPbICK yepes Bepcus: 2002.031
pacnpegenutens Kiiba-CAL
H =310 mm 15 E,
B = 2325 mm L= S e | ~DZ.011-103 ks
T = 1280 mm :E—gg-r:L—oz.mm:I 1Le
L = 1300 mm 18 12 ‘: Q
F=173 mum -

= 0 o
A =345 wm £ 02013063 -k 30 ot 20
W = - = LAY DZ 073-122=R 1 /4"
Hv = 450 mm TS B

Bbeur BeIOpaH moayrepMeTuuHbld KoMipeccop Tuma 4P-10.2Y ¢dupme Kioba co
CIEAYIOUIMMY TEXHUYECKUMU XapaKTePUCTUKAMU:

t, = —6°C; ¢ = +45°C; Q = 16,98 kBr; p, = 6,32 xBr;

e = 1638 xBrt : 6,32 kBt = 2,69;

HoBoe Bpemsi paGoThl: (15,3 KBT x 16 yacos) : (16,98 kBr-nHeit) = 14,42 yaca B
CYTKH.

HamomMumnm:

Q, ve = 17,18 kBt 11ipm £, = +2°C; AT = 8 K

O va = 16,98 xBr npu ¢, = —6°C; ¢, = +45°C.

M3 Tabauiel TeXHUYECKUX TTapaMeTPOB KOMIIpeccopa CIeIYyeT, YTO €r0 XOJI0J0-
TPOM3BOIUTEIBHOCT YKa3bIBAaeTCsA NMPU TEMIIEpaType BCachIBaEMOTo rasa ¢, = +20°C
0e3 TepeoXTaXACHUS XUIKOCTH.
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Dth narHbie 6azupyotrces Ha npexnucaHusx EH 12900 kacaTebHO KOMITpECCO-
poB g xnanareHToB (HoMuHaibHBIE YCTIOBMS, JOIMYCKM M YKa3biBaEMbIE M3TOTORH-
TeaeM 3HaYCHUS TIPOU3BOOUTENLHOCTH). B comepxarieiics TaM Tabiuiie 1 ¢ JaHHBIMA
TIPOU3BOIUTETLHOCTH JUIS XjIanareHToB rpyansl 1, BGV-D4, npuBoautcs teMmepary-
pa Ha BXofie B KoMImpeccop f, = +20°C.

DTH cBefieHMS B LIEJOM JEUCTBUTENBHEI Ul BCEX CJyYaeB NMPUMEHEHHs], 33 HC-
xmoueHneM R717 u 6BITOBBIX IIpuGOpPOB.

OnHako (hakTuuecKue yCiaoBHsI paboThl XOJIOWIBHBIX YCTAHOBOK ITOPOM BeChMa
OTJINYAIOTCS OT MPEACTABIEHHBIX B TeX WIM MWHBIX CTAHIAPTaX.

2.3.2. Texnuuecxue xapaxmepucmuxu 6bl0PAHHbLIX KOMNPEccopos

TexHuyeckue xapakrepuctuku: 4P-10.2Y
Pa3mepnl M npucoeanHEHus

DL 108, 470 37 St
XL
3 ~ 'W .
J.j e - " S
—— -
LG o L
367 212

673

Puc. 2.22. Kommnpeccop 4P-10.2Y (pupmbr butnep)

Ipumep npunamozo 0603HaueHUss muna KOMhnpeccopa:
Komrmpeccop 4P-10.2Y
— ]

—— YUCJI0O HWIMHAPOB

— BHYTPEHHMI TUaMETp X IJIMHA XOHa

—— MOINHOCTb ABHIATCIIA

MOIENBbHBIN DA

nepBas 3alpaBKa MacjioM.
TexHnvyeckue xapakTepuCTUKY: cM. Taba. 2.7

Tadmmua 2.7. TexHudeckue xapakTepUCTUKH KoMiipeccopa 4P-10.2Y

O6vemuan nponssoputensiocts (1 450 8 munyty, 50 My} 47,14 M° fuac

O6vemuas npoussogurensHocts {1 750 8 mumyty, 80 My) 56,89 m3/uac

Yucno unMHApOB X BHYTPEHHHIH auaMetp X pnvHa xoga 4 x55 x 57 mm

Hanpsenue aBuratens (mHbie no 3anpocy) 380...420 B PW-3-50 'y

Makc. pabouni Tok 210 A

Myckosoit Tok (potop BaokupoBaH) 590 AY/99,0 AYY
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Tabmma 2.7. Texunyeckue XapaKTepucTHKM KoMIipeccopa 4P-10.2Y (okoHYaHue)

Macca 145 xr

Makc, wabbitounoe pasnexve (Hu3Koe/Bbicokoe pasnewwe) 19/28 6ap
MpucoeanHeHre BcacbiBAIOWEN NHHUU 35mm—13/8"
lMpucoeanHeHne HanOPHOW AWHUK 28 mMm — 1 1/8”
lMNpucoenuHerre oxnaxpaoweh Bogbi R1/2”

3anpaeka macnom R134a/R404A /R507A /R407C

t > 55°C; BSE32/t > 55°C: BSES5 (onuus)

3anpaexa macnom R22 (R12/R502)

B5.2 (crangapt)

O6vem 3anpaensieMoro Macna 3,00 gmd
Harpes macnsHOU BanHb! 100 Br (onuus)
KoHTponb paBneHuss Macna MP54
MacnopacxopHbi KnanaH onuus

3awuta oxatoro raza ot neperpesa onuus

3awmta Asuratens

INT69V5 (cranaapt), INT389 (onuus)

Knacc 3awmrbl

P54 (cratgapr), IP389 {onuus)

Pasrpyska npu nycke

onuua

Perynnposanue MowwHocTH

100~50% (onums)

Jlononkutenbkbid BeHTUNATOP onuus
Oxnakgaemble BOLOH MONOBKH LIMAWHAPOB onyua
CIC-cuctema onuwms
Jemncbupytoune 3nemeHTbI CTaHAapT

2.3.3. Iadenue dasaenun 6o écacviearouieil AuHuU

Ecnu mipoexTUpOBIINK yXe B Hauyaje cBOed padOTHI MpenilojiaraeT, 4To MEXIY
HCIIApUTEJIEM M KOMIIPECCOPOM BO3MOXHO ITajJeHUe JaBJIeHWs], OOYCIOBICHHOE
BCaChIBAIOUIMM TPYOOIIDOBOIOM, TO CJIEIYET IMOCTYIIaThb OMMCAHHBIM HHXE 00-
pazoM. (HanmoMuHaeM, yTo MBI UMEeM €0 C OXJaXIAeMBIM TOCPEICTBOM BCa-
CHIBAEMOTO Ia3da MOJyrepMeTHYHBIM KoMItpeccopoM Tuma 4P-10.2Y, xoTtopsrit
npu ¢, = —6°C u ¢, = +45°C no nopmam EH 12900 o6ecnieunsaer Q, = 16,98 xBr
up,, = 6,32 xBr.)

B mpaktuke XxomonunbHOM TEXHUKHU «IafeHUe AasiaeHus» AT, ot 1,5 no 2 K Bo
BCACHIBAIOIIEH JMHMU CUUTACTCSA BIIOJIHE KOIYCTHMBIM.

Torma BcTaeT 3aKOHOMEPHEII BOIIPOC: JOCTAaTOYHO JIA OYRET UMEIOLIeiicsa Xomno-
JOTIPOM3BOAUTENLHOCTH KOMIIPECCOPA C YYETOM BO3MOXHOTO TNAACHMs! NABJICHUS Ha
CTOpPOHE BCachIBaHWA?

Wtak, rmpoBepyM BEIOPAHHYIO MAIMHY C TOYKH 3PEHMSA JAHHOFO acIeKTa:

Ri34a ¢ = —7,5°C; ¢, = +45°C; Q = 15,83 kB, p,, = 6,14 kBt

BeiBon:

¢  BBIMMCICHHAs TpeOyeMasi XONoNoNpPOU3BOIMTENLHOCTS cocTamster: O = 15,3 kBr;

e HM3MEPEHHAas XOJOAOTPOU3BOAUTENBHOCTD, BKIIOYAS MaleHWE NABJICHMS, CO-

crapnser: @, = 15,83 xBr.
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Pue. 2.23. Tabavia mapaMeTpoB I pacyeTa KOMIIpeccopa.
Pacyer TTOMyrepMeTHYHOTO MOPITHEBOTO KOMIIpeccopa

3apaHHbie 3HAYEHHA FpaHHUD NPUMeHeHHA
XonoAonpor3BoaUTENbHOCTD 16 kBt
XnapareHT R134a . {'g], 7 - I
Ucxopnas TeMmneparypa TOYKA POChI 70f e //
Temnepatypa Kunewus -1,5°C au;‘_‘;{ // |
Temnepatypa KoHaeHcauuv 45°C s Pagrar
MepeoxnaxpeHne XUAKOCTH ectb " / X frarens 2 -+
Temnepatypa scacbisaemoro rasa 20°C 20 /
AneKTponuTaHue OT CeTH craHgapr 50 Ty, » P4 ta=20e
Perynsitop mMowHocTH 100% © oA o0 woara ®
MonesHbiit neperpes 100%

Pesynbrar

Tun koMnpeccopa 4T-10.2Y 4p-12.2Y
Xonononpon3eoanTeNnbHOCTb 15,83 kBt 18,57 Bt
Xonoaonpon3soauTensHoCTb” 15,97 kBt 18,73 kBt
MpoussoputensHocTs Wcnaputens 15,83 kBt 18,57 kBt
MoTpebnsieman mMowHoCTL 6,14 kBt 7,53 kBt
Tok (400 B) 11,19 A 14,10 A
MpoussogutensHocTe Kongencaunm 23,4 kBr 27,8 kBt
KoadbhuLMeHT MowHOCTH 2,58 2,46
Koachdbuument mowpoctv® 2,60 2,49
Maccosbiii pacxop, 371 kr/uac 435 kr/vac
Pexwvm pabotbi CTaHOAPTHBIN  CTAHAAPTHBIA

* ITpu 2KC-05.2 — 4CC-6.2: mo EH 12900 (Temneparypa BcacsiBaeMoro rasa 20°C, nepe-
OXJIAXIECHUE XUAKOCTH — €CTh).

Bce npouune Komripeccoptl: o ISO-DIS 9309/JMH 8928 (Temrieparypa MHXeKTHPYEeMOTO
raza 25°C, nepeoxJaXaeHHUe XUIKOCTA — €CTh).

2.3.4. Bvibop xonoencamopnvix azpezamog
C 6030YUIHbIM OXAaNCOeHuem

CormacHo HopMam EH13215 (KoHaeHcaToOpHBIE TPYIIILI AJisE MCTIONB30BAHMS B XOJIO-
IVJIBHBIX YCTAHOBKAX) JaHHBIE TIPOU3BOIUTEIBHOCTH KOHIEHCATOPHOTO arperaTa Joj-
JKHBI COOTHOCHTLCA C TEMITEPATYPOii OKpyxXalouieit cpenstr +32°C.

[IpencrapieHbl 3HaAYEHUS TIPOU3BOIUTEIFHOCTH KOHACHCATOPOB ISl CEAYIOLIMNX
3HaueHUI TeMIIepaTyphl oKpyxXamoueil cpensl: 27, 38, 43 u 49°C. B oTHOLLIEHMH KOH-
JIEHCATOPHBIX arperaroB ¢ BOMSHBIM OXJIaXICHWEM NPUABOIASTCS CTAHOAPTHBIC 3Ta-
JIOHHBIE TI0KAa3aTeu MpH TeMIlepatype KoHmeHcauuyu +40°C 13 pacyera gaBlieHUS Ha
BBIXOIE KoMIpeccopa. Bxoanas Temrieparypa Bogbl coctapsieT +30°C, a koadduiu-
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eHT 3arpsi3HeHus S5 - 107° M2K/Bt. CraHmapTHbIe STAIOHHBIC HOKA3aTEIN I TEMIIC-
paTypbl BCaChIBA€MOTO T'a3a MPH BBHICOKHX, CPEIHUX U HU3KUX TEMIIEPATypax KUTIEHUS
HaxoJsATcsl Ha ypoBHe +20°C.

IIpuHinn BEIOOpa KOHAEHCATOPHBIX arperaToB ¢ BO3AYILIHEIM OXJIKICHUEM TIpH -
MEPHO TAaKOB Xe€, KaK ¥ B CIy4ae MPOEeKTUPOBAHUSA OTIEIBHBIX XOJOMMUIIBHBIX KOMIT-
PECCOpOB.

B xarasyiorax u3roToBUTeN el ST BEIOOPA HEOOXOMMMBIX IMApaMeTPOB YKa3hIBaeT-
Cq JIMIUb TEMIIEpaTypa OKPYXAIOIIEN CPEbl f, BMECTO TEMIIEPATyphl KOHAEHCAWH .

Ilpumep:

Xnanarent R134a, Q, = 15,3 kBT, Bpema paboTsl 16 yacoB B CyTKH.

t, = +2°C; AT =8 K; 1, = =6°C; t, = +45°C;

AT; = 1,5 K5 ¢t = —7,5°C; yxe BeibpaHHbiit vcraputenb (cM. puc. 2.21) Kiiba
DZBE 063 nipu £, = +2°C u AT = 8 K obnanaer nnpoussoautenbHocThio Q) = 17,18 kBT
(cm. Tabmn. 2.8).

Ta6nmmua 2.8. IToromounsiit BozmyxooxmamuTenp Kiiba DZBE 063 (BblaepXka U3 Tab-
JIMIbI TIApaMETPOB)

Xonoponpous- Temnepatrypa Temnepatypa PasHoctb Temneparypa Xnaparent Yucno
BOAWTENbHOCTL B Kamepe KMMNEHHA  TeMnepatyp BCacbiBaHMA o6opoTos,
Q, xBr t, °C t,°C AT, K t,, °C n (B MHH)

17,18 2,0 -6,0 8,0 -0,8 R134a 1400

Cpeld KOHIEHCATOPHBIX TPYII C BO3MYIIHBIM OXJaXaeHueM ¢upMbl KomenaHn
OnU1a BRIOpaHa Momens 59-3DS-100X.

Tabmma 2.9. Xonogonpon3BoauTeabHOCTh (areHT R134a)

Kongenca- Bewtn- Temne- KnuMatuueckue ycnosus Obnacm Obnacm
TOPHBIH nATopbl  parypa HOPMaNIbHBIX  HHU3KHX
arperar (wr.)  okpyxa TemMneparyp TeMne-
€ BO3AYWHBIM oweH paryp
OXJAKACHHEM cpegbl
Temneparypa kuneus, °C

°C 125 10 7 5 0 -5 -10 -15 =20

27 32830 30810 28430 26860 23060 19470 16150 13140 10510
59-3D5-100X 2 32 30850 28980 26760 25300 21740 18360 15210 12340 9815

43 18980 16060 13300 10750 8460

JlaHHbBII KOHIEHCATOPHBLH arperar o6/1afaeT MPOU3BOAMTENLHOCTEIO: O = 16,8 KBT;
P, = 8,17 xBr; ¢, = —7,5°C; ¢ = +32°C (cMm. puc. 2.25).
Bei6op 13 ABYX aJbTepHATUBHBIX KOHAEHCATOPHBIX TPYII C BO3MYLIHBIM OXJTAX-
IEHHEM JaeT CACHYIOUIMNA pe3ysIbTaT:
1. SAMX 4/466-4 c:
R134a; ¢t = —7,5°C; ¢,
2. SHGX 4/555-45L c:

+27°C; Q, = 16,64 xBr;

R134a; t = -7,5°C; 1,
Hcnonb3oBaHue oqHOTO U3
coobpa3HbIM. B mepBoM ciydae

+32°C; Q = 17,72 xBr.
3THUX IBYX BapHaHTOB IIPEICTaBIISIETCSI BeChMa lIejie-
cieayeT yoeouTsCsl B TOITyCTUMOCTHU t = +27°C!
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Tabmmoa 2.10, Tabana napaMeTpoB KOHICHCATOPHBIX arperaToB

Tun t, t, °C
°C +10 +5 0 |-5 -10] -20 -30
" SAMX 0/45-6LD 27 1,79 1,57 136 1,14 095 063 0,40
32 1,68 1,45 125 1,06 089 059 0,37

" SAMX 1/45-4LD 21 2,76 2,42 2,09 1,75 1,46 0,97 0,62
32 2,60 2,24 1,93 1,63 1,37 0,90 0,57

SAMX 2/58-4L 27 3,80 3,33 2,84 2,38 1,97 1,26 0,80
32 3,55 3,10 2,64 2,21 1,86 1,18 0,73
SAMX 2/73-4L 27 4,53 3,96 3,38 2,86 2,33 1,50 0,94
32 4,21 3,87 3,12 2,64 2,20 1,40 0,86
SAMX 2/95-4L 27 6,03 5,27 4,50 3,81 3,16 2,08 1,31
32 5,61 4,91 4,17 3,53 2,97 1,94 1,21
SAMX 2/121-4L 27 7,59 6,64 5,68 4,79 3,97 2,60 1,64
32 7,06 6,18 5,25 4,44 3,73 2,43 1,51
SAMX 3/153-4L 27 10,02 8,77 7,50 6,31 5,20 3,39 2,13
32 9,37 8,19 6,96 5,87 4,92 3,16 1,97
SAMX 3/185-4L 27 12,04 10,38 8,87 1,50 6,22 4,04 2,54
32 11,06 9,67 8,22 6,97 5,87 3,87 2,35
SAMX 3/233-4L 27 14,51 12,66 10,80 9,12 7,54 5,02 3,15

32 13,40 11,75 9,98 8,44 7,09 4,68 2,89

2 SAMX 4/306-4L 27 20,07 17,57 15,04 12,63 10,41 6,78 4,27
32 18,78 16,39 13,95 11,72 9,82 6,34 3,94

3 SAMX 4/370-4L 27 22,95 20,71 17,79 1498 12,41 8,08 5,07
32 22,43 19,38 16,45 13,94 11,73 17,54 4,68

4 SAMX 4/466-4L 27 28,61 25,00 21,60 18,19 1509 10,04 6,28
32 26,49 23,20 19,99 16,90 14,20 9,36 5,80

2 SAMX 4/601-4L 21 39,72 3441 29,12 2493 20,65 13,70 8,51
32 37,15 32,48 27,271 23,13 19,48 13,02 8,27

2 SAMX 5/724-41. 27 47,33 41,00 34,63 29,53 24,61 16,26 10,25
32 44,25 38,25 32,58 27,56 23,24 1539 9,73

2 SAMX 5/847-4L 21 55,36 48,01 40,56 34,24 28,78 19,05 11,98
32 51,76 44,85 38,10 32,21 27,22 18,08 11,41

2.3.5. Kowmpoavnvie 3adanusn

TpebyeMasi x0JIOZONIPOU3BOOUTEILHOCTh HU3KOTEMIIEPATYPHOM KaMephbl COCTAaBJISIET
Q, = 18,0 xBr mpu: £, = —18°C; AT = 10 K; 7, = —28°C, AT = 2 K;

t = —30°C; ¢, = +27°C; Bpems1 paboThl 18 yacoB B CyTKH.

a) Paccuurarh ucnapurens ¢pupmnl Kioba ¢ paccrosameM Mexy pedpamu 12,0 Mm.

6) OmpenenuTs pa3Mepsl KOHIEHCATOPHOTO arperata ¢upMel butiiep ¢ Bo3myiu-
HBIM OXJIAXKICHUEM.

B xauecTBe xyamareHTa MCIIOIb3YETCS] TPEXKOMIIOHEHTHAasA cMech R 404A.

B) KakoBa OyjeT IpoM3BOAUTENILHOCTD UCTIAPUTENISI M KOHAEHCATOPHON TPYIIIIHI?

1) Kakoii 6yner HoBasi CyTOYHasl IIPOIOJLKUTEIPHOCTh paboThl YCTAHOBKM?
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Bapuanmut pewenuii

a) Kiiba SGLE 63-F81; Q = 18,2 xBr npu #, = —18°C; AT, = 10 K # = —28°C;
6) Bitzer LH135/4H-15,2Y; Q = 17,14 xBr npu ¢, = —30°C, ¢, = +32°C;

B) Qo,Vda = 18’2 KBT; Qo, KOHICHCATOPHOIO arperara = 17’14 KBt
r) HOBOE BpeMsi pabOThI: (i% KBT . 18 yacoB) : (17,14 xBr-nHeit) = 18,90 yaca B
CYTKH,

Puc. 2.26. Tabmma napamerpoB Bozayxooxaanurens Kiba SGLE 63-F81.
Mzmenue Ne 3057.63-81

Xonogonpous-  Temneparypa Temnepatrypa Pasnoctp Temneparypa XnagareHt Mucno
BOAMTENbHOCTb B Kamepe KWNEHHWs  TeMnepatyp BCacbiBaHMA oboporos,
Q, kBr £, °C t,°C AT, K t,,°C n (B MHH)
18,20 —18,0 —-28,0 10,0 -21,5 R404A 880

TexHuyeckue XapaKTepUCTHKH

O6vemnblii pacxop Bosgyxa: 8700 m*/uac Pacuer obopynosanus Ha

Janbhocts obpysa: 37,0 m

Mnowgage: 79,6 m?

PaccTosHue mexay pebpamu: 12,0 mm
Emkoctb Tpy6er: 31,0 n

ocHose uncna 0b. 880 B mun.
Q (AT,= 10,0 K): 18,20 kBr
t, (AT, = 10,0 K): —21,5°C
t (AT, = 10,0 K): —28,0°C

n. oTTavBaHue:
230 B-1,/400 B-3-Y
Kopnyc: 13,74 kBr
Banna: 2,60 kBt
Bcero: 16,34 kBt

BeHTnnstopbi(bl)

1 wr.: 400£10% B —1-50 Iy, IP66
Dunametp nonact: 630 mm
TemriepatypHbtt auanasoH: —40 ao +45°C
3sykosas MowmocTe: 75 gb (A)

.’.pA Ha pacctostun 10 m: 44 nB(A)

Pa6oune xapaKTepUCTHKH
BEHTUNATOpA:

Pe>xum pabotbi: 50 My

Yucno obopotos: 919 B8 Mun
NpouasogutensHocts: 539 Br
Notpebnenmne Toka: 1,38 A

DaHHble geurarens Ha
tupMeHHoit Tabnuuke
BEHTHASTOpA:

Pesxxum pabotbl: 50 Ty
Yucro oboporos: 880 & MuH
MouwHocts: 680 Br
Motpebnenue Toxa: 1,60 A

3sykoBoe pasnenve L o OTHOCHTCA K BAPHaHTY MOHT&XKa NOJ OTKPbITBIM Hebom (cornacro AUH 45635)

Pasmeps M Macca

Marepuansi

Mpucoeaurerre Ha Bxoge: 22° MM
MNpucoeaunenue Ha sbixoge: 35 MM

Bec Hetto: 224,0 kr
Bec 6pyTro: 305,0 kr

Tpy6bi: Meab

Pebpa: amomuruii
Kopnyc: oupHkoBaHHas CTanb;
RAL 9018

* MHOrOKpaTHbIM BNPbICK Yepes
pacnpegenutens Kiiba-CAL

Bepcus: 2002.031

H= 1018 mm AL
B = 1820 Mm 20, 10 o v, 310-GE1e
Ts z x

T=0931mMm N ] - @}8 )
L=729 mm Hig-gGL <] ] = 0
F=~ 1 30 ks

A =220 MM t—

LT3 .R11/4"

W= 600 mm

P
5




2.4. Pacuem kondercamopogé ¢ 6030VUIHbIM 0XAAHCOCHUEM 5\\7)

Puc. 2.27. Tabnnia napamMeTpoB Ui pacyera KoMIIpeccopa.
Pacyer kommpeccopa B arperate

3apaHHble 3HAUEHUA Fpanuubl NpUMeHeHHs
Tun arperata LH135/4H-15.2Y
MogenbHbiit pag, CTaHIAPTHbIA 80 T ] 4‘} WP S m
XnapareHt R404A Lol e '— y
50 | T
UcxopHas Temneparypa TOMKA POChi \1
Temniepatypa KuneHus —-30°C 40
Temneparypa okpyaioluei cpeppl 32°C ° Iarens 14
Temnepartypa Bcacbiaemoro rasa  20°C
Hswratens 2 -» t, = 20°C
JneKTPONUTaHWe OT CeTH 380...420 B PW-3-50 'y 5
50 40 30 20 -10 0, [°C]10

MonesHbiii neperpes 100%

Pesynbrar
Tun xomnpeccopa LH135/4H-15.2Y
Xonoaonpov3BoAUTENBHOCTD 17,14 «Br
MpoussogutenbHocTs Mcnaputens 17,14 kBt
Notpebnsemas MowHoCTs” 10,67 kBt
Tok (400 B) 18,46 A
MaccoBbi pacxop, 452 kr/vac
TemnepaTtypa KoHgeHcauuu 40,55°C
MepeoxnaxaeHne MHUBKOCTH 3,00K
Pexxum pabotbi ' CTaHARPTHBIA

* [Ipou3BOMUTEILHOCTE KOMITpeccopa (IoTpebieHe MOILHOCTA BEHTHUASITOPOM) CM. B Tab-
JIHUIE HapaMeTpoB.

2.4. PacuyeT KOHAEeHcaTopos
C BO3AYLWHbLIM OXJIaXAEHUEeM

2.4.1. Ilpaxmuvueckuii npumep

s noTpeSUTENLCKOTO PBIHKA Pacxon TEIIOTHI ONpeAesicH B AMana3oHe Tak Ha-
3IBAEMOT0 HOPMAJIBHOTO OXJIAXIEHMSI, TO €CTh NMPHU TeMIlepaTypax KUIMEHUS OT
{,=—10°C mo ¢, = —15°C ¢ Q = 67,84 xBr nipu 7, = 10°C. IlonHas X01010NPOU3-
soguTenbHocTh O = 67,84 kBT mpencTaBieHa B JaHHOM Clly4ae CyMMo# 12 coot-
BETCTBYIOUIMX 3HAYEHHUH IS OTAENBHBIX OXJIAXIAaeMBbIX OOBHEKTOB, a UMEHHO: OX-
JaXIaeMOTo NMPUJIaBKa JUISI Chipa, OXJIaXIaeMOTO ITpUJIaBKa A Msca, XOMOIUIbHON
KaMepsl IS Koyubac W T.0.

[MoTpe6GHOCTH B XOJIOAE JJISI 3aMOpaKMBaHUA CKIAIbIBAETCA M3 JAHHBIX XOJIOAO0-
MPOM3BOIHUTEIBHOCTH Ha YeThIpeX OOBbEeKTaX: B OJHOM XOJOIWIBHON Kamepe U Tpex
OXJIaXAaeMBIX BUTPUMHAX OCTPOBHOrO TWIa, cocTasndasa B urtore Q@ = 19,85 kBt npu
t=-35°C.

IToCKOJIbKY B 30HE 3aMOpAXUBAHUSI KMEETCS BCeTo 4 OTHEIBHBIX 00BeKTa, KO3(h-
GUIMEHT OMHOBPEMEHHOCTH HE MCIIOJB3YETCA IPH MOCeayloleM BeIOOpe KOMOUHM-
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POBaHHOW HU3KOTEMIIEPATYPHOH XONIONMIJILHOW YCTAaHOBKM. B 30He Xe HOpMaJIbLHOIO
OXJIAXIEHUST MOXHO YMHOXHTHh 3HAYEHME XONOMOIMPOM3BOMUTEIHHOCTU (PEILAIOIIMIA
¢daxTop npu BeiGOpe KOMOMHUPOBAHHOM YCTAHOBKM HOPMAJIBHOIO OXJIAXAEHMS) HA
K03 ¢hUIMEHT OTHOBPEMEHHOCTH, paBHbIi 0,85, JlaHHEBIN HOKa3aTeab yYUTHIBAET TOT
(haxT, yTO HE BCerna Bce OXNAXAAEMbIe OOBEKTHI ONHOBPEMEHHO HCITONB3YIOT MOIN-
HOCTb KOMOMHHPOBAaHHON XOJIOOWIbHON YCTaHOBKH.

Koadbduumrenr omHOBpeMEHHOCTH B 30HE HOPMAILHOIO OXJIAXACHHUS HOIKEH
coctaraTk MakcuMyM 0,85, a B 30He 3aMopaxuaHust MakcuMyM 0,90 (¢ mpoBepxoit
UHAWBHIOYAJTBLHO JUII KaXAOTo IpoeKTa). B cilyyae ykasaHHOM BBIILE XOJXOTOIIPON3BO-
JIUATENBHOCTU TIONyYaeTCs ClIeaylolilee:

Q, = 67,84 xBr - 0,85 = 57,66 kBr (£, = —10°C).

IToteps TeMIepaTyphl BO BCAchIBAlOIHEM TPYyOOINpOBOIE MPUHHUMAETCS PaBHOM
AT, = 2 K. IIpu BHIGOpE COOTBETCTBYIOIUMX KOMOMHMPOBAHHBIX XONOAUIBHBIX YC-
TaHOBOK OTCIONA CJIEAYET HEKOTOPBLIA CHABUT TEMIEPATyphl KMEHus: f = —12°C u,
COOTBETCTBEHHO, # = —37°C.

Hdns HU3KOTeMIepaTypHOH KOMOMHHPOBAHHON YCTAHOBKHU IIPeAyCMATpHBAETCSA
BCTPOEHHBIM MEPEOXJIATUTENb XUAKOCTH.

Bo3bpmeM, k mpuMepy, KoMOMHMpOoBaHHHI 00K R 507 dupmer Lieascuop Tvmma
VPM 305-4701 c tpemsi moiyrepMeETHYHBIMA KoMIipeccopamMd bupmbl butiep tumna
4CC-6.2Y, ¥ TeXHUYECKHMHU XapaKTepUCTHKAMU COMIACHO Taom. 2.11.

g, = 20,44 kBT, p,, = 10,99 xBr; £, = —37°C; ¢ = +40°C; 1, = +20°C;

BCTPOCHHBIH MEPEOXTATUTEND XUIKOCTU 00JIafaeT XOJOI0IIPOU3BOAUTENLHOCTHIO
0, = 6,72 xBr.

X0JIOIOTIPON3BOANTENBHOCTh arperara B peXuMe OXJIaXIECHHs IOBBHIIIAECTCS Ha
sHadyenne O = 6,72 kBr, ykasaHHoe Boiie 11 nepeoxianutensi. [ocnennuit, ¢ on-
HOW CTOPOHBI, CITOCOOCTBYET ITOBBILIEHHIO YIEJIbHOM 3HTAIBIHUA B HU3KOTEMIIEpa-
TYpHOI 30He, HO, C APYTO# CTOPOHHI, SIBJSETCS €llie OMHMM OXJIaXIaeMbIM OGBHEKTOM
It JaHHOM KOMOMHHPOBAHHOH YCTaHOBKH.

Orciona cnenyer:

QO, ePeoXIATUTENS = 6,72 KBT; to = _120C
Q, oow = 64,38 xBr; t =—12°C

OcraHarnmuBaeM BEIOOp Ha arperate (R507) dupmel Henscup tuma VPP 300-4231
C TpeMs MOJyrepMeTHYHBIMH KoMIipeccopamu ¢upmel butuep 4 P-10.2Y u ykaszaH-
HBIMU TEXHWUHYCCKUMU XapakTepuctTukamu (tabm. 2.13 u 2.14):

Q, = 70,87 xBT; p,, = 31,74 xBr; t, = —12°C; £, = +45°C.
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@ Ihasa 2. Ochosbi npoexkmuposarnus xor00unbHoI YCMaHOBKU

2.4.2. Bvibop Kondencamopos ¢ 0cesblmM GeHMUAAMOPOM

Takuve KOHIeHCaTOPb! UCTIONB3YIOTCA B XOJOOWILHON TEXHUKE [IPEUMYILIECTBEHHO UL
TEMITEPATYPhI BO3yXa Ha BXofe 1o 1, = +32°C.

ITapameTpsl KOHAEHCATOPOB ONpPENENISIIOTCS HA OCHOBE JAHHBIX, NPeJOCTABICH-
HbIX U3roTOBHUTENEM U3aenus (pupmoii TtoHTHep).

CornacHo vopmam EH 327 (KoHIeHCATOPH ¢ BO3AYIIHBIM OXJIAXIEHHUEM), IIPU
HOPMATBbHBIX TEMTIEPATYPHBIX YCIOBUSX [UTSI KOHAEHCATOPOB 3aIaeTCsl PAa3HOCTh TEM-
neparyp Bo3ayxa Ha Bxome AT = 15 K. 3ror mapaMeTp omnpenessieTcsl KaKk pa3HOCTb
MEXIly TeMHIepaTypoi KOHAECHCALMU . U TEMINEPATYpOd IOCTYMAIOLIETO BO3AyXa f, .
Ilpu sTOM TeMnepaTypa BO3[yXa Ha BXOJE f,, JIOJDKHA cocTaBasTh +25°C.

Ha3BaHHBIET BbIlllE W3TOTOBHTEND MPHBOMUT B CBOCH TEXHUYECKOM TOKYMEHTAIIMH HO-
MUHTbHYIO TIPOM3BOIMTEIEHOCTL KOHAEHCATOPA, OCHOBAHHYIO HA CIICAVIOUIMX JAHHBIX:

1) TeMrieparypa xoHmeHcammu . = +40°C;

2) Temneparypa Bo3ayxa Ha Bxoze f,,= +25°C;

3) pasHocTh Temmeparyp AT = 15°C;

4) xnmamareHt R404A.

OnHako pa3HOCTh TEMIIEPATYP Ha BXOHAE JJIS YKA3aHHBIX BBIIE YCIOBUIT paGoThI
YCTAaHOBKU OTJIMYAETCH OT MAHHBIX M3IOTOBUTEIIS.

Hammomuauwm:
Qo oxnaxieHue = 70’87 KBT

)JKLWWCW = 31,74 xBr; f,, = +32°C; 1, = +45°C; AT= 13 K
= Q = 102,61 xBr.

C, oxnaxaenue

C y4YeTOM mnepeoxjaxIeHHUS XUIKOCTH B HU3KOTEMIIEDATYPHOM YCTAHOBKE IIPU
paBHOMN MOLTHOCTH Ha KJIEMMaxX MOXHO BbIYECTh 3HAUCHUE XOJIOHONPOU3BOIUTEIBHO-
CTW IJist TEperpeBaTenisi, TOCKOJbKY TaKOTO pOIa YCTAHOBKA CHOCOOHA IOJTHOCTBIO
00eCITeYUTh TPeOYEMYIO MOILHOCTD.

0, anop = 20,44 kBt — 6,72 kBt = 13,72 kBt

pKl, 3aMop - 10’99 KBT
= O oy = 24,71 KBr; 1, = +32°C; 1, = +40°C; AT = 8 K.

lunarpamma onpegenenus HOMMHaNLHON ta1s

2

NPOU3BOAUTENLHOCTU KOHAEHCATOPOB 17 -t ] 5”._
(xaranor) B 3aBUCAMOCTM OT £ W £ npu g I * o
pas3HocTi Temneparyp Harpeforo rasa 1a » ¢
= 13 0 o
At =25K - P
-0 g
Q=Q: (5 4 1), “3
@, — HOMWHaNbHARA NPOU3BOAUTENBHOCT “ 2
KOHAEHCATOPA (NaHHbIE M3 katanora). : o w5
byt A g

y WA 3

2 2 n ¥ 33 & 42 4 &4 a8 50 82 54 58 58 60
Temnepatypa koHpencaumn £, °C

MonpaBouHbie Ko3thbULUEHTDI MonpaBouHsie Ko3thHULUMEHTH NpH OnpeaeneHHH

C Y4eTOM XNafjareHTa HOMHHANbHOH NPOH3BOAWTENBHOCTH KOHAGHCATOPOB

Xnagarewt R22 R134a R404A/ R407A YeraHoeka Bbie 0 500 1000 1500 2000 2500

R507 YpPOBHS MOPA, M

A 0,96 0,93 1,0 0,86 f, BeHTHAATOP 1,0 0,97 094 091 088 0,85
< puam. 650
f, BeHTMNATOP 1,0 096 0,91 0,87 0,83 0,80
> nuam. 800

Puc. 2.28. Omnpenenchue HOMUHATBHON MPOM3BOINTEIBHOCTH KOHIEHCATOPA



2.4. Pacuem KkonOeHcamopos ¢ 6030YWIHbIM OXAAWOeHUEM 6\9

I1pu UHOI pa3sHOCTH TEMIlepaTyp Ha BXole (CM. BHILIE) C TIOMOIUBIO AMArPaMMBI
U ABYX TaOMWLl HOMMHATbHOM TIPOM3BOAMTENILHOCTH KOHIAEHCATOPOB B 3aBUCHMOCTH
OT . ¥ 1, OIPENENAIOTCA: TONPaBOYHbIN Ko3dduimeHT f, (puc. 2.28) 1 nompapoy-
HBI1 KO3(PUIIMEHT Ha COOTBETCTBYIOLIMIA XJTaNareHT, a TAKXKe ellle OHA MOIPaBKa C
Yy4€TOM MOHTaXHO#M BBICOTHI KOHIEHCATOPA.

Mg 30HBI OXnaxnenus noxydaercst: f, = 0,875; £, = 1,0; f, = 1,

IS 30HBI 3aMopaxuBanusa umeeM: f, = 0,575; £, = 1,0; £, = 1,0.

HoMuHanbHast Mpou3BOAMUTENILHOCTD KOHAEHCATOpa UTSI 00enx 30H OyIeT TaKoii:

1. Qy o= Qc o/f, = 102,61 xBr/0,875 = 117,27 kBr.

2. Oy o= Q@ olf, = 24,71 xB1/0,575 = 42,97 xBr.

OpueHTMpoBOYHO Q. . . MOXHO ONpEAC/IUTD:

QC, HOMHMH = (QC 15 K) : ATd)am (KBT)

Obpazeuy:
Oc. vorn = (102,61 xBr - 15 K)) : 13 K = 118,40 kBr.
v = (24,71 xBr - 15 K) : 8 K= 46,33 kBr.

Ilpy BHIGOpE KOHIEHCATOPOB C BO3MYIIHBIM OXJIAXIECHHEM HaleXHee OTHABaTh
MPENIIOYTeHUE arperartaM ¢ MUHMMYM IBYMS 3JMCKTPOIBMIATEIsIMH BEHTHJISTOPOB.
Hanee, B 3aBUCHMOCTH OT MECTa MOHTaXa KOHAEHCATOPa OMpeNeIsIeTcs CTYIieHb MOIil-
HOCTH COOTBETCTBYIOIIMX JBHTATEJCH.

bonee TouHble XapaKTepUCTHKH 3a[aIOTCS C YUETOM He TOJILKO MOHTAXHOIO II0-
TOXEHUsA 000pYJOBaHWsI, HO ¥ TIOKa3aTeNeii BO3MOXHOTO BpeTHOTO BO3NECTBIS 1ITyMa.
Bei6op KoHIEHCATOPOB OCYLLECTBIAETCS OOBIYHO C ITOMOIIBIO TEKYILLIETO IpOrpaMM-
Horo obecmedyeHHs, CIelaIbHO pa3paboraHHOrO ¢upMoii I'OHTHEp VIS IIpoBee-
HUA MMOXOOHBIX PaCyYeTOB.

[IpoexTHpoBaHKie OCYILIECTRISIETCS TIPM STOM B JBYX HampaBiIeHMWSIX OTHOBpe-
MEHHO, 2 UMEHHO Ha OCHOBE CJIEAYIOIIMX YCIOBHIA.

1. IIpouzsodumenvhocms KonOeHcayuu uimensemcs, 6 mo épema kax AT npumouro-
20 6030yxa yoepicueaemcs Ha ROCMOSHHOM YpOGHe.

Puc. 2.29. Ta6aviua mapaMeTpoB Uit BEIGOpPa KOHIEHCATOPa

Mpu cnepylowmx 3afaHHbIX 3HAYEHUAX:

— YUCNIO KOHTYPOB 1;

— NPOU3BOAMTENBHOCTD: 103,0 kBT;
- XnagareHt R507

— TeMnepartypa KOHAEHCauuu 45,0°C;

— TeMmnepartypa Bo3jyxa Ha exope 32,0°C;

— BAI@KHOCTb BO3fyXa: 40,0%

MOTyT BbiTb PEKOMEHROBAHbI NPUBEAEHHDIE HIKE YCTPOHCTBA;

Mopens Mowy- Moeepx- Boapyx, 3sykoBoe Xapaxkrepucruku

HOCTb, HOCTb, M}/vac pjaBneHue, pBHrarTena
kBt M’ AB(A) xBr A 06 /muH

1 GVH 067C/2-N(D) 94,835 196,4 29800 67 220 43 1340

2 GVH 067B/3-L(D) 98,604  251,2 27540 56 0,76 1,5 870

3 GVH 102B/1-N(D) 101,788 356,1 27100 59 220 42 670

4 GVH 052A/2x2-N(D) 96,467  207,2 29750 60 0,78 1,35 1340

5 GVH 067C/3-L(D) 107,537 296,5 28830 56 0,76 1,5 870

6 GVH 102C/1-N(D) 108,733 412,4 28500 59 220 4,2 670

3-1128



@/6 Ihasa 2. OcHoebi npoexmupoBanus xoA00UtbHOU YCMAaHOGKY

Puc. 2.29. TaGnmuua napaMeTpoB Uil BRIGOpa KOHAEHCAaTOpa (OKOHYAHHUE)

Mopaensb Mouy- MNMoeepx- Bo3ayx, 3Bykosoe XapaKTepuCTHKH
HOCTb, HOCTb, M3/4yac paBnenWe, ABHrarens
xBr m? AB(A) KkBr A 06 /mMun
7 GVH 052B/4-N(D) 110,097 256,1 31750 60 0,78 1,35 1340
8 GVH 082A/2-L(D) 96,143  347,9 25500 53 1,05 2,4 680
9 GVH 082A/2-N(D) 118,210 347,9 34100 59 2,00 4,0 880
10 GVH 067A/3-N(S) 97,378  205,8 30160 61 1,30 2,5 1000
11 GVH 067A/3-N(D) 116,293 205,8 39950 68 2,20 4,3 1340
12 GVH 082B/2-L(D) 111,483 425,2 28300 53 1,05 2,4 680
13 GVH 082B/2-N(S) 109,044 425,2 27500 53 1,25 2,3 660
14 GVH 082B/2-N(D) 136,971 425,2 37600 59 2,00 40 880
15 GVH 067B/3-N(S) 110,755 251,2 32710 61 1,30 2,5 1000
16 GVH 067B/3-N(D) 132,400 251,2 42830 68 2,20 43 1340
17 GVH 092A/2-L(D) 114,579 347.9 32600 59 1,75 36 680
18 GVH 052C/22-N(S) 98,508  299,3 25290 54 0,55 0,94 1000
19 GVH 052C/2x2-N(D) 118,300 299,3 32880 60 0,78 1,35 1340
20 GVH 092A/2-N(S) 119,215 347,9 34500 59 2,50 43 700
Prc. 2.30. Tabnuua napaMeTpoB i BHIGOpa KOHIEHCATOpa
Koupencarop GVH 067C/3-L(D)
MNpoussoguTenbHOCTH: 107,5 kBt ' Xnapareur: R507"
Temneparypa Harpetoro rasza:  74,0°C
ObvemHbiii pacxop so3pyxa: 28 830 M*/uac  Temnepartypa xoHaeHcauWu: 45,0°C
Bosgyx Ha Bxopge: 32,0°C Bbixog koupeHcara: 43,8°C
lFeopesnueckan BbicoTa: Om O6vemHbiid pacxop, Harpetoro rasa 21,89 M3 /uac
BeHTtunatopbr: 3uwr. 3~400 B YposeHb 3sykoBoro pasnenus: 56 gb(A)@
50 My HA PaCcCTOAHUK: 50m
XapakTepvcTuka apurartenei 3BYKOBas MOLLHOCTb: 83 ab(A)
— yucno 06opoTos: 870 B Mun
— MOLWWHOCTD: 0,76 kBt
— notpebneHue ToKa: 1,5 A
Kopnyc: OuunkosanHas Tpybbi TennoobmeHHHKa: Meab
cram, RAL 7032 Pebpa: ANOMUHUIA
NosepxHoctb tennoobmeHa: 296,5 m? Mpucoegutetrus
Emkoctb Tpy6: 59 n — BXOAHOMW natpy6ok: 54,0 x 2,00 MM
LWar pe6ep: 2,20 mm — BbIXOAHOH naTpybok: 42,0 x 1,50 mm
Mpoxoabi: 4 — yuactku Tpybonpoeopa: 4
Cyxo#h Bec: 345 «r




2.4. Pacvem xoHOeHCamopos ¢ 8030YWHbIM 0XAANCOeHUEM 6\\7)

Puc. 2.30. TaGauua napaMerpoB VIS BRIOOpa KOHAEHCATOpa (OKOHYAHHE)

Pasmepn (MM):

L = 3975 MM 1 - ‘[ * {
B = 1145 mm [ — Py i

H = 950 Mm f SN NS

R =130 mm .
L1 = 3900 mm

H1 = 400 mm = J

S =50 mm

MMprMeyaHue: YepTeXu M pasMepsl ACHCTBUTEIbHEI He i1 BCEX BAPHAHTOB 00OPYIOBAHMS.

2. Temnepamypa xondencayuu usmeHsemcs, npousso0UMensHOCMb Jce KOHOeHcayuu
ocmaemca ROCMOSAHHOU.

Puc. 2.31. Tabanua nmapamMeTpos g BRIGOpa KOHIeHCAaTopa

an cneaylownx 3aaaHHpIX 3Ha4YeHUaxX:

= UYUCNO KOHTYPOB 1

— NPOM3BOAUTENBHOCTD 103,0 Bt
— XnapareHT R507

— TeMmnepatypa KOHZeHCaluu 45,0°C

— TeMmnepatypa Bo3gyxa Ha exoge 32,0°C

— BN@KHOCTb BO3Ayxa 40,0%

MOryT 6biTh PEKOMEHAOBAHDI NPUBEAEHHDBIE HIKE YCTPOUCTBA:

Mogen» Temnepa- Nosepx- Bo3agyx, 3sykoBoe XapaKTepHCTHKH

TYpa f, HoCTh, M’/uac paBneHMe, ABHratens

°C m? AB(A) xBr A 06 /mun
1 GVNO067C/2-N(D) 46,3  196,4 29800 67 220 43 1340
2 GVNO067B/3-L(D) 45,7 251,2 27540 56 0,76 1,5 870
3 GVH 102B/1-N(D) 45,2 356, 1 27100 59 2,20 42 670
4 GVH 052A/2x2-N(D) 46,0 207,2 29750 60 0,78 1,35 1340
5 GVH 067C/3-L(D) 44,4 296,5 28830 56 0,76 1,5 870
6 GVH 102C/1-N(D) 44,2 412,4 28500 59 220 4,2 670
7 GVH 052B/4-N(D) 44,1 256,1 31750 60 0,78 1,35 1340
8 GVH 082A/2-L(D) 46,0 347,9 25500 53 1,05 2,4 680
9 GVH 082A/2-N(S) 46,3 3479 24700 53 1,25 2,3 660
10 GVH 082A/2-N(D) 43,3 3479 34100 59 2,00 40 880
11 GVH 067A/3-N(S) 45,8 205,8 30160 61 1,30 2,5 1000
12 GVH 067A/3-N(D) 43,3 205,8 39950 68 220 4,3 530
13 GVH 082B/2-L(S) 46,3 425,2 22700 48 0,77 1,5 680
14 GVH 082B/2-L{D) 44,0 425,2 28300 53 1,05 24 880
15 GVH 082B/2-N(S) 44,3 425,2 © 27500 53 1,25 2,3
16 GVH 082B/2-N(D) 41,7 425,2 37600 59 200 40 880
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@ Ihasa 2. Ocnogor npoexmuposarus xoA00UnbHOU YCIMAHOBKY

Prc. 2.31. Tabnuua nmapamMerpoB Iyig BEIGOpa KOHIAEHCATOpa (OKOHYAHHE)

Mogpgens Temnepa- Mosepx- Bo3ayx, 3BykoBoe XapaKTepWUCTHKH
Typa L, HocTh, M3/4ac paBneHMe, ABWraTens
°C m? AB(A) kBr A 06/Mun
17 GVH 067B/3-N(S) 44,0 251,2 32710 61 1,30 2,5 1000
18 GVH 0678/3-N(D) 41,8 251,2 42830 68 220 43 1340
19 GVH 092A/2-L(D) 43,7 347,9 32600 59 1,75 3,6 680
20 GVH 052C/2x2-N(S) 45,7 299,3 25290 54 0,55 0,94 1000

Puc. 2.32. Tabnuua mapaMeTpoB Ui BeIGOpa KOHIEHCATOpA

Konpgexcarop GVH 067C /3-L(D)
NpouasoauTenbHOCTDH: 103,0 xBr XnapareHT: R5070
Temnepatypa Harpetoro raza:  74,0°C
Q6vemubiii pacxog Bosgyxa: 28 830 m*/uac  Temneparypa KOHOEHCaUHMH: 44,4°C
Bosayx Ha sxoge: 32,0°C Bbixon koHAaeHcaTa: 43,3°C
. Feopesnueckan sbicoTa: Om ObvemHbit pacxon, Harpetoro rasa 21,20 M3 /uac
BeHTunaTopbi: Suwm §~4m B YpoeeHb 3sykoBoro gasnewus: 56 gb(A)@
50 Ty Ha PacCTOSHUM: 50 ™
Xapakrepuctuka asvratenen 3BYKOBaA MOILHOCTb: 83 ab(A)
— uucno obopoTos: 870 8 My
— MOUWHOCTb: 0,76 xBr
— notpebneHqe Toka: 1,5A
Kopnyc: OumnkoBanHas Tpy6bi TennoobmenHuka: Meab
ctans, RAL 7032 Pebpa: aNnoOMUHHIA
MosepxHoctb Tennoobmexa: 296,5 m? MpucoeguHeHus
Emkoctb Tpy6: . 59n — BXOAHOMW naTpybok: 54,0 x 2,00 mm
War pebep: 2,20 mm — BbIXOAHOH naTpybok: 420 % 1,50 Mm
Npoxopbi: 4 — HWUTKM TpyBonpoeopa: 4
Cyxo# Bec: 345 kr

Pa3smepbi (MMm):

L = 3975 mm M -

B = 1145 mm o P

H = 950 mm T T T T
R = 130 mm

L1 = 3900 mm

H1 = 400 mm = J
S =50 mm

MpuMeyaHve: YepTEXH U pa3MEPHI JEUCTBUTENbHBI HE IS BCEX BAPHAHTOB OGOPYIOBAHMSL

BriGupaercs KOHAEHCATOp ¢ BO3MYIIHBIM oxtaxaeHneM GVH 067C/3-L nnsa yc-
TAHOBKM B PEXHME OXJTAKICHHUS.

Ha ocHoBe maHHBIX K3 pUC. 2.33 MOXHO ONpPEAEIUTh U3MEHEHHUE YPOBHS 3ByKOBOTO
JaBICHUA KOHIEHCATOpa BIOPAHHOTO THUIIA B 3aBUCHMOCTH OT €10 YIAJICHHOCTH ¥ YUCIIA
HMMEIOIINXCS BEHTHIATOPOB. YKA3aHHbIM ypOBeHb 3ByKOBOTO JarieHus 1b(A)/S M npen-
CTABJISIET COOOM BHIYMCIIEHHOE 3HAYEHME B MEPECUETEe HA TIOBEPXHOCTh IMPSIMOYTOIHHOTO
napaUIeNienInea Ha pacCTOSHHUU S5 M OT YCTPOMCTBA B OTKPHITOM TIOJIE Ha OTpaXaloLieil
TJIOCKOCTH.



2.4. Pacuem KoHOeHCamopog ¢ 8030YUHBIM 0XAAMWOeHueM

Homorpamma njis ornpefie/ieHUsi M3MEHEHHUs YPOBHSI 3BYKOBOTO HaBieHMst AL,,
TIPH IPYTUX PacCTOSIHUsIX OasupyeTcsl Ha uMeloniei ¢opMy MpsIMOYTOIBHOTO T1apai-
Nesienuiieia TTOBEPXHOCTH BOKPYT YCTpPOMCTBa (MeTOX ormbarouieii moBEpXHOCTH).
YpoBeHD 3BYKOBOTO JaBJIEHMS BHIYMCIIEH Ha OCHOBE YPOBHS 3BYKOBOH MOLIHOCTH.

AL,.nB{A)
10 T T y
K BéHTLMllﬂTolpbl ' Lo
~N 1-2 H o
3 Z
81 : o

1 2 3 456¢ 8 10 20 4 60 80100
YnaneHHocto, M
Puc. 2.33.

Usrorosutesns ¢upma FOHTHED CHASOYIOIUM OOpa3oM HAEHTU(MUIIUPYET THUITHI
CBOMX OCEBBIX KOHIEHCATOPOB C BO3AYIIHBIM OXNMaXACHUEM:

Puc. 2.34.

«N» 0O3HavyaeT CTaHAApTHOE HCMOJHEeHME (i1 MOHTaXa B CYry6oO IPOMBILILUICH-
HBIX 30HaX), «L» O3HA4YaeT «THUX0e UCITOJIHEHHE» (IJI1 MOHTAXa B paliOHaX ¢ NpPEeHMY-
LIECTBEHHO TOPTOBLIMH TIPEANIPUATHSIMU), «S» O3HAYAET «OYEHb THXOE HCITOTHEHUE»,
a «E» — «CBEepXTHX0€ UCIIOJIHEHME», TpeTHAa3HaYeHHbIE [UTSI UCTIONB30BAHMSA B XIIBIX
KBapTajnax ¥ Mpoy.



@ TIhasa 2. Ocroewt npoexmupoganus xoa00UabHOU YCMAHOBKU

J1 HMU3KOTEMITepaTYPHBIX YCTAHOBOK BHIOOP KOHIEHCATOpa OCYIUECTBISETCS
Cc1ocoOOM, HACHTUYHBIM OTIMCAHHOMY BBIIIE,

Buibupaercsa: xoHmeHcatop ¢ Bo3aywiHeiM oxiaaxnmeHueM GVH 052A/2-N
¢bupmbl ['oHTHED.

Puc. 2.35. Tabmuua napaMeTpoB AJisi BeIOOpa KOHAgHCATOpa

Mpu cnepytownx 3a8aHHbIX 3HAUEHUAX:

— YMCNO KOHTYpPOB 1;

— NPOU3BOAUTENBHOCTb 25,0 kBr;
— XnapgareHt R507;

— TeMmneparypa KOHAEHCalnh 40,0°C;
— Temnepatypa Bo3gyxa Ha Bxoge 32,0°C;
— BAAXKHOCTb BO3AyXa 40,0%

MOTYT 6bITh PEKOMEHAOBaHbI NPUBEAEHHDBIE HUXE YCTPOWCTBA:

Mogaens Mouy- Nosepx- Bo3gyx, 3BykoBoe XapaKTepHCTHKH
HOoCTb, HOCTb, M3}/yac paBneHue, aBurarens
KBr m?2 AB(A) KBt A 06 /MuH

1 GVH 047A/2-N(W) 22,606 83,1 10530 55 0,39 1,9 1400
2 GVH 067C/1-L(D) 22,170 96,3 9550 52 0,76 1,5 870
3 GVH 067A/1-N(D) 23,754 66,1 13110 64 2,20 4,3 1340
4  GVH 047C/2-N(W) 24,524 110,8 11406 55 0,39 1,9 1400
5 GVH 067B/1-N(S) 22,624 81,2 10780 57 1,30 2,5 1000
6 GVH 102B/1-N(D) 27,017 81,2 14140 64 2,20 4,3 1340
7 GVH 067C/1-N(S) 24,983 96,3 11410 57 1,30 2,5 1000
8 GVH 067C/1-N(D) 29,645 96,3 14830 64 2,20 43 1340
9 GVH 052A/2-N(S) 22,729 103,6 11220 51 0,55 0,94 1000
10 GVH 052A/2-N(D) 27,972 103,6 14870 57 0,78 1,35 1340
11 GVH 047A/3-L{(W) 24,068 125,9 10400 47 0,18 0,8 910
12 GVH 047A/3-N(W) 22,218 125,9 15900 57 0,39 1,9 1400
13 GVH 082A/1-L(S) 24,529 167,5 9885 46 0,77 1,5 530
14 GVH 082A/1-L(D) 29,038 167,5 12500 51 1,05 2,4 680
15 GVH 082A/1-N(S) 28,395 167,5 12100 51 1,25 2,3 660
16 GVH 082A/1-N(D) 35,120 167,5 16700 57 2,00 40 880
17 GVH 052C/2-L(D) 24,317 149,6 11120 47 0,32 0,74 900
18 GVH 092A/1-S(D)-F6 24,692 167,5 9940 48 0,66 1,45 535
19 GVH 067A/2-L(S) 27,049 136,0 12950 49 0,47 0,81 650
20 GVH 067A/2-L(D) 33,191 136,0 17020 55 0,76 1,5 870




2.4. Pacuem KoHOeHcamopog ¢ 6030YUIHbIM 0XAAHCOCHUEM 7\\|)>

Puc. 2.36. Tabnuira napameTpoB A BHIOOpa KOHAEHCATOPa

KoHgeHcarop GVH 052A/2-N(D)
MpoussoauTenbHOCTD: 27,6 kBt XnapareHr: R507"

Temnepatypa Harpetoro raza:  69,0°C
ObbvemHbit pacxog sosgyxa: 14 870 mM*/uac TemnepaTypa KOHAEHCAUMWM: 39,9¢C
Bozayx Ha exopge: 32,0°C Boixoa koHpaeHcata: 39,0°C
leopesnueckas sbicoTa: Om O6bemHbiit pacxop Harpetoro rasa 6,37 m3/uac
BeHTunsatopsi: 2 wr. 3~400 B YposeHb 3BykoBoro gasneuus: 57 pb(A)?

50 Ty Ha PacCcTOAHUM: 50 M
XapakTrepuctuka psurarened 3BYKOBAs MOLLHOCTb: 83 ab(A)
~ uucno obopoTos: 1340 8 muH
— MOLWHOCTb: 0,78 kBt
— notpebneHue ToKa: 1,35 A
Kopnyc: OumnkosanHas Tpy6bl TennoobmeHHMKa: Meapb
crans, RAL 7032 Pebpa: ANOMWHUH

MNoBepxHocTb TennoobmeHa: 103,6 m2 MpucoeanHerus
Emkoctb Tpy6: 21 n — BXoAHOM naTpyBok: 35,0 x 1,50 mm
LWar pebep: 2,20 mm — BbIXOZHOH natpybok: 28,0 x 1,50 mm
Mpoxoppi: 6 — HUTKK Tpybonposoga: 20
CyxoMt Bec: 152 «r
Pasmepbl (MM):
L = 1850 mm “"]" - T Tt
B = 895 mm f o r*”f“—n_:
H = 950 mm 5 - —
R = 100 mm "
L1 = 1775 mm sl i
H1 = 400 mm % ) T o
S =50 mm

[puMeuaHue: YepTeXu ¥ pasMepsl JCHCTBUTENBHB HE JUI BCEX BAPUAHTOB 00OPYIOBAHMS.

Puc. 2.37. TaGauiia napamMeTpoB Uisi BbIOOpa KOHAEHcAaTOpa

Mpu cnepylowmMx 3anaHHbIX 3HAUEHHAX:

— 4UCNO KOHTYpOB

1.

25,0 kBr;

— NPOMW3BOAUTENBHOCTb
— xnagareHt R507;

— TeMneparypa KOHAeHCauuH 40,0°C;
— Temneparypa so3ayxa Ha sxope 32,0°C;
— BAKHOCTb BO3AyXA 40,0%

MOTYT ObiTb PeKOMEHAOBAHbI NPHBEAEHHbIE HWXKE YCTPOHCTBA:

Mogensb Temnepa- MNMoeepx- Bo3pyx, 3sykoBoe XapakTepUCTHKH
Typa £, HocTh, M3/vyac paBneHue, pBUrarens
°C M2 AB(A) KBr A 06 /muH
1 GVNO67B/1-L(D) 421 81,2 9090 52 0,76 1,5 870
2  GVNO047A/2-N(W) 40,9 83,1 10530 55 0,39 19 1400
3 GVH 067C/1-L(D) 41,2 96,3 9550 52 0,76 1,5 870




@ Taea 2. Ochosbr npoexmuposanusi XoA00UAbHOU YCMAHOBKU

Puc. 2.37. Tabauua napaMeTpoB Misi BBIOOpa KOHIeHCATopa (OKOHYAHWE)

Mopgens Temnepa- Mosepx- Bo3gyx, 3Bykoeoe XapakTepUCTHKH
Typa f, Hoct, M}/4ac pfaBneHue, ABWratens
°C m? ab(A) kBr A 06 /MHH
4 GVH 067A/1-N(D) 40,5 66,1 13110 64 2,20 43 1340
5 GVH 047C/2-N(W) 40,1 110,8 11400 55 0,39 1,9 1400
6 GVH 067B/1-N(S) 40,9 81,2 10780 57 1,30 2,5 1000
7 GVH 067B/1-N(D) 39,3 81,2 14140 64 2,20 4,3 1340
8 GVH 052A/2-L(D) 41,4 103,6 . 10040 47 0,32 0,74 900
9 GVH 067C/1-N(S) 40,0 96,3 11410 57 1,30 2,5 1000
10 GVH 067C/1-N(D) 38,6 96,3 14830 64 2,20 4,3 1340
11 GVH 052A/2-N(S) 40,7 103,6 11220 51 0,55 0,94 1000
12 GVH 052A/2-N(D) 39,2 103,6 14870 57 0,78 1,35 1340
13 GVH 047A/3-L(W) 40,3 125,9 10400 47 0,18 0,8 910
14 GVH 047A/3-N{W) 38,1 125,9 15900 57 0,39 1,9 1400
15 GVH 082A/1-S(D}F6 42,1 167,5 7630 40 0,37 1,2 440
16 GVH 082A/1-L(S) 40,2 167,5 9850 46 0,77 1,5 530
17 GVH 082A/1-L(D) 38,8 167,5 12500 51 1,05 2,4 680
18 GVH 082A/1-N(S) 39,0 167,5 12100 51 1,25 2,3 660
19 GVH 082A/1-N(D) 37,6 167,5 16700 57 2,00 4,0 880
20 GVH 052C/2-L(S) 42,0 149,6 8480 40 0,20 0,41 640
Puc. 2.38. TaGnunia napaMerpos Iuld BHIGOpa XOHIEHcaTopa
KonpeHcarop GVH 052A /2-N(D)
Mpou3BoaUTENBHOCTD: 25,0 kBt XnapareHr: R507"
Temnepatypa Harpetoro raza:  69,0°C
ObvemHbin pacxop Bosgyxa: 14 870 m*/uac Temnepatypa KOHAEHCAUWM: 39,2°C
Bosayx Ha sxope: 32,0°C Bbixon xongencara: 38,3°C
leogesnueckaa BoicoTa: 0m ObveMnbiit pacxog, Harpetoro rasza 5,85 m?/uac
Bentunatopbi: 2 um. 3~400 B Yposeub 3sykosoro pasnenus: 57 pB(A)?
50 Iy Ha pacCTOSHWK; 50 ™
XapakTepHcTuka ABHratenen 3BYKOBas MOWHOCTb! 83 nb(A)
— uncno obopoTos: 1340 8 MuH
— MOLWHOCTb: 0,78 kBt
— notpebnenne Toka: 1,35 A
Kopnyc: OuunkoBanHas Tpy6bl TennoobmeHHHKa: Megb
ctanb, RAL 7032 Pebpa: aniOMUHKI
MNosepxHocTh Tennoobmena: 103,6 m? MpucoeauHeHus
Emkocte Tpy6: 21 n — BXOQHOM naTpybok: 35,0 x 1,50 mm
LWar pebep: 2,20 mm — BbIXOQHOH NnaTpybok: 28,0 x 1,50 mm
Npoxogb!: 6 — HUTKW TpyBonposoga: 20
Cyxoin Bec: 152 kr




2.4. Pacuem KOHOeHCcamopog ¢ 6030yWHbIM 0XAAXCOERUEM @

Puc. 2.38. Tabiauna napaMeTpoB [UIsi BRIOOpa KOHAeHcATopa (OKOHYaHUE)

Pazmepbl (MMm):

L = 1850 mm Ao

B = 895 mm ;

H = 950 mm :

R = 100 mm

L1 = 1775 mm e
H1 = 400 mm .
S =50 mm

TTpuMeyarue: YepTexy 1 pa3Mephbl AeCTBUTE/IbHBI He /IS BCEX BApUAHTOB 00OpYROBaHMS.

2.4.2.1. Boibop edunoeo xondencamopa
015 08YX X0A00UNBHBIX YCMAHOBOK

OrnucanHBIi BhINIE METOM BEIOOpa OOBIYHO NPUMEHSIOT HA TIPAKTHKE U B OTHOLIEHUUN
JIBYX OTACIBHBIX XOJIOAWIBHBIX cucTeM. Ho Kak BeIGpaTh eIUHBII KOHACHCATOP Cpa3y
JUISL IBYX XOJIOOWIbHBIX YCTaHOBOK?

1. Q. g = 102,61 xBr.

2. Q. ¢ = 24,71 xBr.

{(NK — HopMansHoOe (cTaHmaptHoe) oxjiaxaenue, TK — 3amopaxuBanmue.)

C ydeToM Gosiee COBEpLUEHHOM CUCTEMBI YITPABIEHUST BEHTWIATOPAMH U1t pabo-
ThI Cpa3y ¢ 00eMMH YCTAHOBKAMM IPOEKTHUPYETCSl ABYXKAHATBHBIHM KOHIEHCATOP TUIA
GVH 067B/2x2L co crenyoliMMH TeXHUYECKMMH XapaKTepUCTUKaMU:

Puc. 2.39. Tabnuia mapaMeTpoB sl BLIOOpa KoHIeHCaTOpa

Mpu cnepylowmnx 3agaHHbIX 3HAYEHHAX:

— YUCNO KOHTYPOB 1;

— NPOWU3BOAWUTENIBHOCTb 128,0 kBrT;
— XfagareHr : R507;

— TeMmnepaTypa KOHAEHCauuu 45,0°C;

— Temneparypa Bozfyxa Ha Bxoge 32,0°C;

— BNAXHOCTb BO3gyxa 40,0%

MOTyT BbiTb PEKOMEHHOBaHbI NMPMBEAEHHDBIE HUXKE YCTPOHCTBA:

Mogensb Mouwy- Nosepx- Bozayx, 3sykoBoe XapakTepHCTUKH

HOCTb,  HOCTb, M3/4aCc paBneHue, ABWrarens

kBt m? AB(A) kBt A 06 /Muu
1 GVH 082A/2-N(D) 118,210 347,9 34100 59 2,00 4,0 880
2 GVH 082B/2-N(D) 136,971 425,2 37600 59 2,00 40 880
3 GVH 067B/3-N(D) 132,400 251,2 42830 68 2,20 4,3 1340
4 GVH 052C/2x2-N(D) 118,300 299,3 32880 60 0,78 1,35 1340
5 GVH 092A/2-N(S) 119,215 3479 34500 59 2,50 43 700
6 GVH 092A/2-N(D) 141,834 3479 44800 65 3,60 7,2 890
7 GVH 067B/4-L(D) 132,543 336,1 36760 57 0,76 1,5 870
8 GVH 082C/2-L(D) 123,497 502,6 30300 53 1,05 2,4 680
9 GVH 082C/2-N(S) 121,525 502,6 29600 53 1,25 2,3 660




@ Thasa 2. Ocnoevr npoexmuposanus xoa00UAbHOU YCMAHOBKY

Puc. 2.39. Tabauiia mapaMeTpoB [t BbiGopa KOHAeHcaTopa (OKOHYaHUE)

Moaenb Mouw- MoBepx- Bospyx, 3sykosoe XapaKTepHUCTHKH

HOoCTb, HOCTh, M3/uac paBneHue, ABHUratens

KBr m? aBb(A) kBT A 06 /MuH
10 GVH 082C/2-N(D) 152,220 502,6 40100 59 2,00 4,0 880
11 GVH 092B/2-L(D) 138,672 425,2 38200 59 1,75 36 680
12 GVH 067C/3-N(S) 121,732 296,5 34500 61 1,30 2,5 1000
13 GVH 067C/3-N(D)} 145,233 296,5 44770 68 2,20 43 1340
14 GVH 092B/2-N(S) 143,410 425,2 40100 59 2,50 43 1700
15 GVH 092B/2-N(D) 169,326 425,2 51400 65 3,60 7,2 890
16 GVH 067B/2x2-L(D) 130,763 332,4 36630 57 0,76 1,5 870
17 GVH 102A/2-S(D)}-F4 118,555 412,4 36800 49 0,86 2,0 420
18 GVH 092C/2-L(S) 125,949 502,6 31100 54 1,20 2,3 520
19 GVH 092C/2-L(D) 157,463 502,6 42000 59 1,75 36 680
20 GVH 052A/2x3-N(S) 118,468 313,7 33780 55 0,66 0,94 1000

Puc. 2.40. Tabauua napaMeTpoB i BbIOOpa KOHAEHcaTopa

KonpeHcarop GVH 067B /2X2-L(D)
MpouzBoguTEeNnbHOCTL: 128,0 kBt XnapareHrt: R507"
TeMmneparypa HarpeToro rasa: 74,0°C
O6vemHbii pacxon sBosgyxa: 36 630 M*/uac  Temnepatypa KoHAeHCaUMM: 44,7°C
Bosayx Ha Bxoge: 32,0°C Bbixog KoHaeHcaTa: 43,6°C
leopesnueckas BbicoTa: Om ObbemHbiil pacxog Harpetoro rasa 26,21 m®/uac
Bentunsartopobl: 4 wr. 3~400 B YpoeeHb 3sykoBoro pasnenus: 57 pnb(A)®@
© 50Ty Ha PaccTOsHWK: 50m™
XapakTepHcTHKa asurartenen 3BYKOBas MOLUHOCTD: 83 ab(A)
— yucno obopoTos: 870 & MuH
— MOLWHOCTL: 0,76 kBt
— notpebnenue Toka: 1,5 A
Kopnyc: OuunkoBanHas Tpy6bl TennoobMmeHHMKa: Megp
cranb, RAL 7032 Pe6pa: aNoOMUHUM
MNosepxHocTb Tennoobmena: 332,4 m? MNpucoepnHerns
EmkocTb Tpy6: 14 n — BXOAHOM natpybok: 54,0 x 2,00 mm
War pebep: 2,20 mm — BbIXOAHOM NaTpyboK: 42,0 x 1,50 mm
MNpoxogpt: 6 — HUTKW Tpybonposoga: 54
CyxoW Bec: 452 kr

Pa3zmepsi (MMm):

L = 2250 mm By . 8
B = 2195 mm f : { ;

H = 1150 mm : t }

R =130 mm

Lt = 2175 mm ! :
H1 = 600 mm I u -
S =50 mm

IIprmevanue: yepTeXH M pa3Mepsl ASHCTBUTEIBHBI He i BCEX BaApHAHTOB 000OpPYIOBaHMS.



2.4. Pacuem KoHOeHCamopog ¢ 8030YWIHbIM OXAaHncOeHUueM 7\5)

YT006Bl Ha MpPaKTHKE ITPaBWILHO PAaCCYMTATh MPOM3BOIUTEIBHOCTh KAXIOIO yya-
CTKa IS OTAEIbHBIX TEIUIOOOMEHHBIX CEKILIM KOHIEHCATOPOB, TIPELIaraeTcs UCHONb-
30BaTh CICAYIOUIYIO METOAMKY:

1) BBIOpaHHBINA KOHAEHCATOP MMeEET 54 yJacTka,

2) MPOU3BONUTENBHOCTh KAXAOTO y4acTka coctaBut: 128 kBt : 54 = 2,37 kBr;

3) 4MCITO YYACTKOB IIPU MOJOXUTEILHOM BapuanTe: 102,61 xBt : 2,37 kBt = 43,29;

4) YuCIO YYACTKOB MPU OTpUIIaTesIbHOM BapHanTe: 24,71 xBr : 2,37 xBr = 10,43.

Pesyabrar: 43 + 11 = 54 (oOliiee YMCI0 yYaCTKOB).

2.4.3. Ilpoexmuposanue Kondencamopa ¢ paouaibHbIM 6EHMUAAMOPOM
2.4.3.1. Ilpakmuueckuii npumep

Ha moTpeOuTebcKoM pulHKE B 30HE PEXMMa OXJIaXAEHUs!, TO €CTh Ipu £, = —15°C,
CMOHTHPOBaHO 12 oXyraXIaeMbIX OOBEKTOB, TIPEICTABIEHHBIX CIIEAYIOUMM 00pa3soM
(3HaueHUs XOJIOOOMPOU3BOIUTEIILHOCTH B3SITHI U3 TAOIWI[ TTapaMeTPOB TOPTOBOTO
XOJIOOWIBHOTO 000pYIOBaHMS JTUOO OIpeacsieHbl IMyTeM BBIYMCICHU):

Yyacrok oxnaxaeHus (Toproeoe Xonoponpous- TeMnepartypa KuneHus
xonoaunbHoe obopynoBaHHe) BOAMTENBHOCTb

Q, (xBr)
Takasn rpajauua Kacaetca TONMbKO TOProBoro XonogunbHoOro tﬂ toZ
obopyposaHusl HOMUH.3HaueHne 3dip.aHaverme

Mos. 1 Oxnaxpaembiit NpUNaBOK ANs CbIPOB

(+4/+6°C) 2 x Celsior VBU 375 B46 A7 2x0,75= 1,50 —-10 —8,0
MNos. 2 Oxnaxpaemblii npunasok ana konbac

(+2/+4°C) 2 x Celsior VBU 375 B46 A7 2x 0,83 =1,66 —10 -9,5
Nos. 3 Oxnaxgaembit npunasok ons maca (0/+2°C)

1 x Celsior VBU 375 B46 A7 1x0,88=0,88 —10 -11,0

1 x Celsior VBU 190 B46 A7 1% 0,40 =0,40 —10 -11,0

3 x Celsior VBU 375 B46 A7 3x0,88=264 —10 -11,0

Mos. 4 Oxnaxpgaemasa BMTPUHA OCTPOBHOMO
Tuna ans konbac (+2/+4°C)

3 x Celsior VFI 375 B45 G 3Ix 1,08=3,24 —10 -9,0
MNos. 5 Oxnaxpaeman sutpuHa gis Maca (+2/+4°C)
4 x Celsior VFR 375 B45 G 4% 6,00 =2400 -10 -10,0

Mos. 6 Oxnaxpaemasa BUTpHHa AN
MosiouHbIX npogyktoe (+5/+7°C)

3 x Celsior VMR 375 B25 3x3,65=1096 —10 —5,0
MNos. 7 ButpuHa gna penukarecoe (+2/+4°C)

3 x Celsior VMR 375 B25 3x432=1296 —10 -8,0
Mos. 8 XonoaunbHas kamepa ANA MONOHHbIX

npogyktos (+6°C) 2,00 -10 -3,0
Mos. 9 XonogunbHas Kamepa ans coipos (+8°C) 1,60 -10 -1,0
MNos. 10 XonogunbHas kamepa ansa konbac (+2°C) 2,40 —10 -1,0
Moa. 11 XonogunbHas kamepa ans maca (0°C) 3,10 —10 —-9,0

Mos. 12 Uex nepepabotku Msca (+14°C) 8,50 -10 +4,0




@ Thasa 2. Ocroebi npoexmupoeanus xoa00UtbHOU YCMAHOBKU

[Ipu BBIGOpE KOMOMHMPOBAHHOM XOJOIWILHOM YCTAHOBKM 3a OCHOBY Oepertcs
TaK Ha3bIBAEMOE HOMUHAILHOE 3HAYEHUE TEMIIEPATYPhl KMIEHM £, 4 JUTA IUATIa30-
Ha BBILIE 3TOTO 3HAYEHUS, TO €CTh NpH >(PPEKTUBHON TEMIIEPATYPE UCTIAPEHUA [ ,,
PEKOMEHIYETCS TIPUMEHSTDh PETYIATOPHl JaBIeHUd KUIICHHS.

B pesynpTate ymaercs yaepXHUBaTh Ha TpeOyeMOM YPOBHE HE TOJILKO TEMITEpaTy-
DY XONOAWIBHON KaMephl, HO Y ONITUMAJTBHYIO TSI KOHKPETHOIO OXJ1ZXIaeMOro Mmpo-
IYKTa BJIaXXHOCTb.

Ho B 3TOM ciiyyae st KaXIoro oObekTa OXJIaXICHMUSA TTPOeKTHPYETCS COOTBET-
CTByIOLIAs XOJIOMWIbHAsE MalimHa. B kavectBe xnamareHrta 3amaercsi R134a dumpmbl
Komnenang.

MNos. 1 OxnaxcaaeMblit npUNasoK Ans Coipos DKL-7X
t, = —10°C t, =—10°C, t. = +45°C
Q =15 «Br Q = 1453 Br
P = 6908
MNoa. 2 Oxna>knaembin Npunasok ans kondac DKSJ-10X
t = —10°C t =—10°C, t. = +45°C
Q = 1,66 kBt Q = 1850Br
P.,= 840B1
MNos. 3 Oxnaxkgaembii NPUNABOK ANs MsAca DLL-30X
t =—10°C t =—12°C, t = +45°C
Q = 3,92 kBt Q = 4643 Br
P,=2270Br
MNos. 4 Oxnavkpaeman BUTPHHa ocTposHoro Tuna ans konbac DLJ-20X
t, = —10°C t, =—12°C, t. = +45°C
Q = 3649 Br Q = 3,24 kBr
P,=1512Br
Mos. 5 Oxnaxkpaemas BUTPHHa AnA Msica D4DJ-200X
t = —10°C ' t,=—12°C, .= +45°C
Q = 24 kBr Q, = 24 606 Br
AP, = 10 100 Bt
Mos. 6 Oxnakpaemas BUTPUHA ANA MOJMOYHBIX NPOAYKTOB D3DC-75X
t = —10°C t =-—10°C, t. = +45°C
Q = 10,96 xBr Q = 11730 Br
P.,= 4470Br
Mos. 7 ButpuHa pns penwkatecos D3DC-75X
£ =—10°C £ =—10°C, t. = +45°C
Q = 12,96 xBr Q = 11730 Br
P.,= 4470Br
Mos. 8 XonogunbHas Kamepa ANS MOJIOUHBIX NPOAYKTOB DKIJ-7X
t=-3C t =—4°C, . = +45°C
Q =20 kBt Q = 1928 Br
P.,= T150Br
Mos. 9 XonopgunbHaa Kamepa 4NA Cbipos DKM-5X
t=-1C t, =-2°C, t.=+45°C
Q = 1,6 xBr Q = 1601Br
P, = 603Br




2.4. Pactem KoHOeHCAmMopos8 ¢ 8030YUIHbIM 0XAAHCOCHUEM @

Noa. 10 XonogunbHas kamepa ans konbac DKSJ-10X
t =-1°C t =—8°C
Q = 2,40 kBr Q = 2340 Br
P, = B20Br
MNos. 11 XonogunbHas kamepa 4ns Maca DLF-20X
t =-9°C t =—10°C, t. = +45°C
Q, = 3,10 kBr Q = 3538 Br
P, = 156081
Mos. 12 Liex nepepabotku Msca DLL-30X
t =+4C t =+3°C, t. = +45°C
Q =85 kBt Q =8 985 Br
P, =2862Br

s pexxuMa 3aMOPaXUBaHMsI B KaUueCTBe XyIanareHTa Beiovpaetcst R404A, a B oTHO-
LIEHHAU YETHIPEX UMEIOWUXCS OXTAXIAEMbIX 00BEKTOB ITOCTYITAIOT CACAYIOUIMM 00pa3oM.

Oxnaxpaembii obvext Q, (xBr) t, t,
ap
Takas rpapauus Kacaetcs TONbKO TOProBOro XOMOAKNbHOrO obopyaoBaHUs!
Mos3. 1 HuakoTeMnepaTypHas BUTpWUHA
octpoeHoro tvna (—18/—20°C)
3 x VT 375 B75/85 G 3x 155 =465 -35 -35
MNoa. 2 HuakoTemnepaTypHasi BUTPWUHA
octposHoro Tvna {—18/—20°C)
3 x VTI 375 B75/85 G 3x 1,55 =465 -35 —35
Nos. 3 HuskotemnepatypHas BUTPHUHA
OCTPOBHOIO THMa A/fi MOPOXEHOro
(—22/-24°C) 3x258=1,74 -35 —40
Mos. 4 3 x VTI 375 B75/85 G
HuakoTtemneparypHas kamepa (—20°C) 2,80 -35 -30
Komnpeccop:
MNoa. 1 HunakoremnepartypHas ButpuHa octposHoro Tuna 1 D3DA-75X
t = —35°C = —=37°C, t, = +40°C
Q = 4,65 kB Q =4723Br
P, =3 476 Br
MNo3. 2 Cm. nos. 1 Cm. nos. 1
MNo3. 3 HuskoteMnepartypHas BUTPHUHA D4DL-150X
OCTPOBHOIO TMNa ANS MOPOXEHOro t =—42°C, t. = +40°C
t = —40°C Q =9010 Br
Q = 17,74 «Br P, = 7500 Br
Mo3. 4 HuskoremneparypHas kamepa D2DD-50X
¢, =-30°C t =-30°C, t. = +40°C
Q, = 2,80 xBr Q =3355Br

P, =2 313 Br




@ Inaea 2. Ocnoeor npoexmuposanus xoa00unsHoll yemanoexku

2.4.3.2. Buvibop KonOeHcamopa ¢ paduanbHbim 6eHMUASMOPOM

BbIGOp XapakTepUCTHK TaKOro KOHIEHCATopa OGJeryaeTcs MPHU HATHYMM TPESOC-
TaBJICHHOW M3rOTOBMTEIEeM TaOIMLBI MapaMeTpoB (cM. Tabdi. 2.15). CHavana B Hee
3aHOCSITCA (CieBa HanpaBo) 16 oxaxXmaeMbIX 0ObEKTOB, XJIaJATeHTBI, THITI KOMII-
PECCOPOB, XOJONONMPOU3BOAMTENBHOCTL KOMIIPECCOPOB, MOIUHOCTb Ha 3aXHMax,
TEMIIEpaTypa KWITEHUS, TPOU3BOAMTEIBHOCT, KOHACHCATOPA M TEMIIEPATYpa BO3-
Zlyxa Ha BXOJE.

ITo puc. 2.41 onpenensioTes Wi OXJIAXAEHUS U 3aMOPaXUBAHMS 1BA MOMpaBoy-
HBIX K03(HULIMEHTA f;, OTPaXKAIOLIME IPYTYIO Pa3HOCTh TEMIIEPATYp Ha BXOIE.

/5, oxnaxaenue = 0,85;

/,» 3amopaxuBanue = 0,50.
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(/8/2 Ihaea 2. OcHosbr npoekmuposanus xoa00UIbHOU YCMAHOBKU

B nipuBeieHHOM MpUMepe AOIXeH ObITh MPeayCMOTPeH KOHIEHCATOP ¢ Paauallb-
HBIM BEHTHJIITOPOM IS TaK Ha3bIBAEMOTO MHOTOKOHTYPHOTO TPUMEHEHMUS.

Hpu 310M MapaMeTphl arperaTta BBIOHPAIOTCS B 3aBUCUMOCTH OT OIPEIEIIEMOro
YUCaa CEKUUM TerI00OMEHHHKA.

HeobxomuMo mocTynurh CAeayiolmuM o6pa3oMm.

JomycTuM, M3rOTOBUTENH YKA3bIBAE€T CTAHAAPTHYIO MPOM3BOIUTETBHOCTb TEM-
Jn006MeHHON cexumu 1279 Br. HoMuHanbHas TpOU3BOAUTENBHOCTh KOHIEHCATOPA
A&eTCsI ¢ PacYeTOM 3HAYEHMH TEMIIEPAaTyphl BO3yXa Ha Bxoxe f, = 25°C u teMnepa-
Typhbl KOHAeHCauuH #. = +40°C. TlonpaBouHbIi KOI(MDGULMENT f, Ul PA3HOCTH TEM-
nepaTtyp IPUTOYHOTO BO3AyXa OIpPEAesIeTcS IO JdarpaMMe 2 U YMHOXAeTcs Ha
CTAHJAPTHYIO IIPOU3BONMTE]BHOCTh TEILIOOOMEHHON CEXILIMHK; PEe3YyJbTATOM OymeT
CKOpPPEKTHPOBaHHAS MPOU3BOIUTEILHOCTh JAHHOM CeKIIMY TelutooOMeHHuKa. s
MOJyYeHUs TpeOyeMOoro Yhcia TaKUX CEeKLMM Ha OMMH OOBEKT OXJIaXIEeHHS Halo
COOTBETCTBYIOIIYIO TIPOU3IBOIAUTENLHOCTh KOHAEHCAIIMA DPA3NEIUTh HA CKOPPEKTH-
POBaHHYIO BEJTHYUHY NMPOU3BOAUTELHOCTH CEKIUH C IIeJIeCOO0PAa3HBIM OKPYTJIEHH-
€M pe3ynpTara. DTOT IOKa3aTellb ABJIETCS pellaioinM (GakKTOpoM MpH BuIOOpe Ha-
paMeTpOB KOHIEHCaTopa.

B naHHOM TIpuMepe COOTBETCTBYIOLIEE CIOXEHHE AaeT B CyMMe 4ucio 164.

ITo kartanory BeiGUpaercsi KoHaeHcatop Tuia URB 18-4-164 (cm. Ta6n. 2.16).

U RB 184 164
YHUBEPCATBHBI BapI/IaHTl

panvayibHBIA BEHTUISITOD

pasMep

TUIl BCHTWIATOpa

YHUCJI0O BEHTWISITOPOB

YUCJIO CEKIIHAMN

Taémmma 2.16. Ucnonuenue monesm URB

Tun  UYncno UYucno HomunanoHas ~ O6vemubiii MosepxHocTb [lBuratenu B CTaHAAPTHOM
BEHTH- BEHTH- CEK- NpPOM3BOAMTEN-  Pacxof  TenioobMeHa MCNONHEHWM
nato- nso- uMik Hocte, Af= 15K  Boapyxa

pa pos Br wan/ ™ uac ™ Ko+ kBr Amnep/ mm  gB(A)/
yac BO 30B pogct. 5™

18 4 158 202100 173800 61 400 593 4 40 88 12 73

18 4 160 204700 176 000 62 200 600 4 40 88 12 13

18 4 162 207200 178 200 63 000 608 4 40 88 12 3

18 4 164 209800 180 400 63 800 615 4 40 88 12 73

18 4 166 212300 182600 64 500 623 4 40 88 1 74

18 4 168 214900 184 800 65 300 630 4 40 88 1" 14

DsHravesnu B yCHAGHHOM HCNONHEHHH Pa3mepsi

Konu- Makc. go- Mc- Yucno L LL B D H H Em Be

vecr- AMn./ MM nyctuMas non- onop KOCTL

BO 380 BoA. rPOMKOCTb HeHHe Y6,
kBr B cr  JB(A)/5m MM MM MM MM MM MM 1 Kr

4 55 12 25 74 1l 6 4600 1150 1000 630 1990 1000 72 1275

4 55 12 2% 14 [ 6 4600 1150 1000 630 1990 1000 73 1278




2.4. Pacuem Kondercamopog ¢ 8030YUIHBIM OXAaXHCOeHuem 8\3)

Tabmaua 2.16. Mcnonvenue mMonem URB (okon4yanue)

[Buratenu B ycuneHHOM MCNONHEHHH Pazmepbi
Konu- Makc. go- Mc- Yueno L L, B D H H, Em Bec
yect- Amn./ MM nyctumas non- onop KOCTb
BO 380 Boj. rpoMKocTb HeHMe TpY6,
xBr B v OB(A) /M MM MM MM MM MM MM A Kr
4 55 12 % 14 ] 6 4600 1150 1000 630 1990 1000 73 1281
4 55 12 % 14 Il 6 4600 1150 1000 630 1990 1000 74 1283
4 55 12 24 75 I 6 4600 1150 1000 630 1990 1000 75 1286
4 55 12 24 75 ] 6 4600 1150 1000 630 1990 1000 76 1289
L=(nxly)
L1
—— _ Ly [E] -
L 8|
Fom = LT o= = W
le

"
R SR i %

H
600 | 380 Hy

'v o 217
ll/Z npu 6 onopax‘l'

ls

Puc. 2.42.

B noxyMmeHTalMy M3TOTOBMTE/Si yKa3aHO, YTO KOHASHCATOp MMeeT HOMWHAIb-
HYI0 Mpou3BoauTebHOCTh 209,80 KBrT.

Y6enumcs B NpaBWIBHOCTH JAHHOTO IMapamerpa:

1. CymMMa Bcex BeJIMUMH ITPOU3BOIUTEIBHOCTH KOHACHCAIMN B PEXUME OXJIaX-
nenvst (NK): Q. . = 108 993 Br.

2. CyMMa BCeX BEJIMYUH MPOM3BOIUTEILHOCTH KOHIEHCALMH B peXXUMe 3aMopa-
xusanus (TK) maer: Q. 1 = 38 576 Br.

3. Q¢ vosam ne = Do ne 2, =108 993 Br : 0,85 = 128 227 Br.

4. Q = Q. 1. - f, = 38 576 Br : 0,50 = 77 152 Br.

5. Ot o oo = 209,38 Br.

HUrak, npousBeneHHAast TIPOBEPKa MOATBEPXKIAET TPABWILHOCTb CHEIAHHOTO
BhIOOpA. ~

2.4.4. Koumpoavuvie 3a0anus

1. PaccuuTtars nmojyrepMeTHYHBIE XOJOOWJIBHBIE KOMIIPECCOPH KaK B peXXHUMe
OXJIAXIEHUA, TAK U B peXUMe 3aMOpaXUBaHUA TIpU paboTe ¢ xjagareHToM R 507
(bupma buruep).

[IpuMeuanue: ecian UMeIOUIENHCS XOJIOMOIPOU3BOAUTEIBHOCTA HENOCTATOYHO,
MOXHO OOBEAMHMUTD JBa OXJIAXKIAEMBIX 00ObeKTa U1 OKHOM MallIWHBbI.

2. BuiGpaTh nmapaMeTphl KOHISHCATOPa ¢ panvaibHBIM BEHTWISITOPOM TS KOMII-
peccopa ¢upma I'toHTHep, pacdeT KOTOPOro OCYIUECTBIEH B 3amaHuu 1.



@ Thasa 2. Ochoevi NPOEKMUPOBAHUS X0A0OUALHOU YCMAHOBKU

Bapuanmu pewenuii

K n. 1. Pacuer koMnpeccopoB
Pexxum oxnaxnenns:

Ilos. 1 2HC - 1.2y 1,81/0,85 R 134a
MMos. 2 2HC - 12Y 1,81/0,85 R 134a
IMoz. 3 2CL —3.2Y  4,0/1,81 R 134a
Mos. 4 2DL —2.2Y 3,27/1,48 R 134a
IMos. 5 4G —20.2Y  22,3/461 R 134a
IMos. 6 4T — 8.2Y 11,81/4,9 R 134a
IMo3. 7 4P — 10.2Y 14,03/5,83 R 134a
MMos. 8 2HC —1.2Y 2,43/0,95 R 134a
ITo3. 9 2HC - 1.2Y 2,67/0,98 R 134a

IMoz. 10 2GC —2.2Y 2,38/1,06 R 134a
IMoz. 11  2EL — 2.2Y 3,09/1,37 R 134a
IMo3. 12 2CL —3.2Y  8,15/2,55 R 134a
Pexxum 3amMopakKuBaHus:

ITo3s. 1 4V — 6.2Y" 4,63/3,52 R 404A
Ilo3. 2 4V — 6.2Y" 4,63/3,52 R 404A
Mos. 3 4H - 15.2Y 8,11/6,47 R 404A
[Mo3. 4 2DL —2.2Y  2,76/1,93 R 404A

* ¢ OXJIAXIEHHEM TOJOBKY LMIMHIPA
K 1. 2. KonzeHcarop ¢ pamiamsHeIM BeHTIISITOopoM GupMe! [oHTep Tia URB 18-4-160.

2.5. PacueTt TpybonpoBoAoOB XONOAWNLHOW YCTAHOBKU

B xonoaunbHbIX ycTaHOBKaX, pabotaioiux Ha xyaxareHTax H-FKW wm H-FCKW u
a3e0TPOIHBIX CMECSTX, TIPETHA3HAYEHHBIE /1T HUX TPYOOTIPOBOALL M (DUTHHTU BBHIITOJ-
Hswres u3 mean. B IWH 8905, 4. 1, ycTraHOBIEHBI HOPMATUBHI TSI «TPYD XOJIOAMIb-
HBIX YCTAHOBOK C T€PMETHYHBIMM UM IOJYTEPMETUYHBIMH KOMIIPECCOPAMM» C HapyX-
HBIM JUAMETPOM IO 54 MM, ¥ OIIpene/IeHbl TeXHUYECKHE YCJIOBMS TIOCTABOK TaKMX
usnenauit (tabda. 2.17).

Mentbie TpyObl AMaMeTpoM d, > 54 MM B HacTOsiLee BPEMsl U XOJNOAWIbHUKOB
yX€ He MOCTaBJIIIOTCS.

Yepes ONTOBYIO TOPTOBYIO CETh XOJIOAMIBHOM TEXHUKH TIPSIMO CO CKIIana Ipejyia-
Tal0TCsT TPYOBI pa3MepaMu 64 x 2 MM; 70 x 2 MM; 76 x 2 MM; 89 x 2 MM 1 108 x 2,5 MM.

3mech MMEIOTCA KaK IITAHTOBbIE TPYObl (UMHOM 5 M) M3 Meau ¢ 4, = 10 x 1 MM,
npouyHocThio F 36, 4TO cOOTBeTCTBYeT Tpelesly MPOYHOCTH Ha pacTsXKeHUe
R = 360 H/MM?, Tak m CBEpHyTbI€ B KOJIbLIa MeAHbIE TPYOKU ¢ d, = 6 x 1 MM 10
d = 22 x 1 MM "4 TIpouHOCTbI0 F 22, YTO COOTBETCTBYET TIpEENy MPOYHOCTH Ha
pactsxenue R = 220 H/mm2.

Bce orHocsmecs cloga MeaHble GUTHHTH cTaHaapTu3oBaHsl B JIMUH 2856.

Tabmuua 2.17. Tpy6sl ISt XOMOAMIBHBIX YCTAHOBOK € TePMETUYHBIMHU U IMOJyTEpME-
THYHBIMU KOMIIpECCOPAMH

HapyxHmiii guamerp d." TonwmHa creHkn s”  Macca B nepecuete Ha AAWHY,
HOMHHA/IbHbIA pa3Mep, MM  HOMWHANbHbIA pasMep, MM Kr/m

2 0,5 0,021
3 1 0,056
4 1 0,084
5 1 0,112




2.5. Pacuem mpy6onposo0dos x0a00unbHOU YCHAHOGKU 8\5\)

Tabauna 2.17. TpyObl 1T XOMOMWIBHBIX YCTAHOBOK C TEPMETHYHBIMU M IIOJIyrepMe-
TUYHBIMM KOMTIpeCCOpaMU (OKOHYAHUE)

HapyxHbi guamerp d‘” TonwuHa crenkn s’  Macca B nepecuete Ha JIIHHY,

HOMHWHaNbLHLIA pa3Mep, MM HOMHWHAfNbHLIA pa3Mep, MM Kr /™
6% 1 0,140
84 1 0,196
104 1 0,252
124 1 0,308
154 1 0,391
184 1 0,475
224 1 0,587
284 1,5 1,11
354 1,5 1,40
4249 1,5 1,71
544 2 2,91

b Jlpyrue pa3Mepbl — 10 JOTOBOPEHHOCTH.
9 JInst 3TUX HapyXHBIX JAAMETPOB TMpedycMoTpeHbl (UTHHTH cormacHo JIMH 2856. Ipu
BbIOOpE (11O JOTOBOPEHHOCTH) UHBIX Pa3MePOB JOIMYCKH COOTBETCTBYIOT CliemytoemMy (60-
Jee BbICOKOMY) 3HaueHuio no JJWUH 59753.

[Tpu pacuere TpyOONPOBOAOB XOJNOAWIBHOM YCTAHOBKM HEOOXOAMMO yIUTBHIBATDH
TPY BaXHBIX TTapaMeTpa.

1) motepio Hanopa;

2) BO3BpaT Macna;

3) CKOpOCTDL TeYEHHSI.

[Torepst Hamtopa B TPYOCHPOBOAX, KOTOPBIH MOXHO BBIPA3UTh KakK PA3HOCTh TEM-
nepatyp (A7), HanpsIMyIO BO3AEHCTBYET HA XOJOIOTPOU3BOIUTEIBHOCT YCTAHOBKHU B
CHJTy CHUXEHUST MOIITHOCTU MPHU BO3pACTAIONICH Pa3HOCTH [aBJIEHUIA.

B 1a6J1. 2.18 nmpuBencH NPUHATLIA Ha TpaKTHUKE JOMYCTUMBIH Mepenaln TeMre-
paryp B TpybomnpoBogax. Kak yxke oTMeuanoch Bblllle, TOYHOCTh BEIGOpa IapaMeT-
POB KOMIIPECCOPOB M, COOTBETCTBEHHO, KOHIEHCATOPHBIX arperatoB 3aMeTHO BO3-
pacTaeTr, eciud 3apaHee MPUHUMAETCS B pacyeT BO3MOXHAas TOTEPS OaBICHMUS
(TemmiepaTypbl) BO BCachbIBAlOIEN TUHHM.

Tabauua 2.18. JonyctuMoe nageHUe TeMIIEPaTypbl

Bua Tpy6onposopa YcnosHoe Notvepsa Temneparypsl, K
o0603HaueHne (pexoMeHAaUMA)

Bcacbisatowmit Tpy6onposog SL ot 1 po 2

HanopHbi Tpybonposoa DL or 1 go2

Xuakocthbii Tpybonposog FL okono 0,5

Tpybonposog koHaeHcaTopa VL okono 0,5




@ Trasa 2. Ocnosvi npoexmupoeanus xoA00UAbHOL YCMAHOBKH

Tabauua 2.19. CxopocTb TeuyeHus1 B TpybonpoBoaax, M/c

Bupa tpybonposopa Paccon, rauxoneBas cMmecb Boga Xnaparent
Bcacbisatowmit Tpybonposog 0,5—1,5 0,5—2 6—12
Harophbiii Tpy6onposog 1-2 1,5-3 6—15
XKuakocTHbin TpyGonposoa 0,3—-1,2

st CKOpOCTH TeUeHMA AeCTBUTETLHBI TIOTyYe€HHBIE OIBITHBIM TTyTeM JaHHBIE, KO-
TOpbIe HEOOXORMMO YYUTHIBATH MPU IIEPECYETaX U NMPOBEPKE PE3YTBTATOB BHIMHCICHUI.

2.5.1. Cxopocmb deuxcenus xaadazenma u nomepsa 0a6AeHUS
6 mpybonposeodax
HeobxonnMocTs THIATEIBHOTO pacyeTa TpyOoIpoBoaa oObsICHsIeT s, B Ya4CTHOCTH, (hak-
TOM BO3paCTaHMA MOTCPHU JABJACHUA INPOMOPUHOHAIBHO KBaJApaTy CKOpPOCTH OBUXKE-

HUS XJlaJareHTa (Te4eHus).
[To 3aKOHY Hepa3phIBHOCTH BBIUMCIIAEM OOBEMHBIM pacxoj XJalareHTa:

V=A4-w, M/c, tne w, M/c; A= (& - m) : 4, M 1)
npu V= m/pum= V. p nomryyaeM:

y=m
P (2)

m=V-p (3
[IpyMeHUTENEHO K XOJOTHIBHOM TEXHUKE TAHHBIA pacdeT CIeXyIOIINA.
OGBbeMHBINM pacxol XJIaJareHTa eCTh YaCTHOE OT ICJICHMSI €r0 MacCOBOr0 pacxona
Hd ILUTOTHOCTh, TO €CTh:
my/pe = (& - m-w): 4, xr M’/c kI = (M? - M) / ¢ = M’/c. 4)
Maccouan?I PAacXOJl MPKYTUPYIOIIETO Yepe3 UCTIAPUTENb XTTa/IaTeHTa My TIPH OT-
penereHHOi Pa3HOCTH IHTAJIBIINN AA COCTABUT:
Gon = hy, = hy, XIX/xT,
my = Q,/qoy, Xt/¢ ¢ O, kIX/C, (5)
Qo> KIX/KT.
IIpn noncranoBke B ypaBHeHME (4) MoxydaeMm:
Qo : (QON ) CR) = (le KN W) : 49 KII)K/C
M TIOCJICHOBATEIbHO BRIYHCISEM CIICAYIOLIMe 3HAYCHUS:

Qo = (dll C - W'qON : pR) . 4,K11)K/C, (6)
W:(Q0'4):(dzi'ﬂ.'-W'qON'pR),M/C, (7)

’ 0 -4
d=|—*—— M
W qondr ®)

B uesnsx obecnedeHus HATeXHOM 110/1a4M Macjia K KOMIIPECCOPY PEKOMEHAyeTCs
TepecYnTaTh CKOPOCTh TBUXEHUA UHXEKTAPYEMOTrO raza ¢ NpuMeHEHWeM NpUBENeH-
HO¥ BuILIE (POPMYITEE (7) U COMTACcOBaTh NMOJIyYEHHOE 3HAUeHUE C TaHHBIMU Tab. 2.19.

Kak BUIHO U3 ypaBHeHHd (7), U3MeHeHMe AuaMeTpa TPyOOIIpOBOIA OKa3bIBAcT
CYILIECTBEHHOE BIMSHHUE HA CKOPOCTb TEYCHHUS. DTO TOATBEPXKIAETCSA CHEAYIOLUIUM
NPUMEPOM:



2.5. Pacuem mpy6onpogodoeé xos00UlbHOU YCMAHOBKY @

0, = 21 xBr; BcaCLIBaloumﬁ Tpybonposon: d, = 42 x 1,5 mm; R 407C;
t = —10°C; t, = —4°C; pR = 12,44 xr/m3;

t = +45°C, t, = +43°C; h, = h, = 269,24 x]Ix/xkT;

h,= 418 89 kIx/xT;

Gon = h, — h,, KIX/KT;

Gon = 418 89 — 269,24 = 149,65;

don = 149,65 xJIx/xT;

w=(21-4):(0,039%- x- 149,65 - 12,44) = 9,44 m/c.

Ecmi Teniepb AMamMeTp BCACHIBAKOILIETO TPYGONPOBOIA YMEHBIUMTE 10 d, = 35 x 1,5 MM,
CKOpPOCTb TeYEHHS 3MeCh Pe3KO BO3pacTeT, KaK J0Ka3blBaeT MepecyeT MPUBEIEHHOTO
BHIILIC TIPMMeEDA:

w= (21 -4):(0,0322 . - 149,65 - 12,44) = 14,03 m/c.

Taxoit pe3yabTaT 03HaYal Obl HEJOMYCTUMO BBICOKOE 3HAYEHWE CKOPOCTH IOTO-
Ka, TaK Kak [TOTepsl JaBJIeHUs, KaK Mbl YBUIUM JaJibliie, BO3PacTaeT MMPONOPIIMOHAb-
HO KBaJIpaTy CKOPOCTH TEYEHMUS.

[Ipennaraercs cnenyiouiast opMysia pacyera IOTEPb AARJIEHMS Ha TIPSIMOM y4a-
CTKe TpyOOoIpoBOaa:

I p
AP= ﬂd 5 -w?, H/M?, 9)

rie A — KoaGUIMEHT TpeHUsT TpyObl (6€3 eNWHULIbI UBMEPEHHS);
! — mmHa Tpyos!, M;
d, — BHYTPEeHHMI TUaMeTp TPYOHI, M;
p — TUIOTHOCTH, KT/M3;
W — CKOPOCTb T€UEeHMS, M/C.

KoaddpuimenT rperus Tpyosl A ectb PyHkumst kpuTepust Peiinonbaca: Re=

DTO He OONANAINWI €IUBUIECH W3MEPEHHS TIOKa3aTellb, MCIIOIb3yeMBIH IIHH
OLICHKU (POpMEI TeUeHHs (II0TOKA).

B ocHOBEe pPeXHMMOB T€YEHHS (TMAPABIVKH TIOTOKA) B OOBIYHBIX XOJOLWIBHBIX
yCTaHOBKaX JIEXUT TypOyneHTHOe TeueHue ¢ Re > 2 320.

B xonogunpHO#N TeXHUKe KO3(MDGUIMEHT TpeHUS TpyboIpoBoga A yYKa3blBaeTCs
s MeIHbIX TpY6 ¢ A, = 0,03, xora pacueTsl aBTopa no ¢opmyne Hukypanse mwis
10° < Re < 108 ¢

A =0,0032 + (0,221 : Re*¥7) u
w-di

w-d

Re =

/2
,a TaAKXKE w = —

g R 22 npu ¢, = —7°C pator 3Hauenve A = 0,016.

I'paduyeckoe pellleHUe MPUBOIUT K TAKOMY Xe pe3YJIbTaTy, OTNPENAeTEeHHOMY B
A-nnanazone bnasuyca mrg rnagkux Tpy® npu TypOYJIECHTHOM TEUECHHWH.

Ha npakrtuke ucrnonp3yerca o6bpiyHO 3HaueHue A = 0,03,

IloTepst naBiieHUs B 30HE MECTHBIX COMPOTHRIEHMIA TPYOOIIPOBOXHOM CETH, BBI3-
BaHHasl, HarpuMep, HAJIMYMEM OTBOJOB TOA YoM 90°, TPOHHMKOB, INEPEXOIHBIX
ITYLIEPOB, pACUIMPEHHBIX YYacTKOB W T.J., BEIUUCIsIETCS 110 (opmyJe:

AP=§‘~122‘W2, H/m?, (10)
e { — K03GUIMEHT CONPOTURICHU (0e3 eTMHULIBI U3MEPEHUS);

p — TUIOTHOCTH, KT/M3;
W — CKOpOCTbH TE€UYEeHHS, M/C.
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Ta6muna 2.20. KospGUIMEHTE COPOTUBIIEHUS

KoHCTPYKLHOHHBIH 3/1eMeHT Cxema 3HaueHue { (psera)

R/d ¢
Oteopn kpyToMsorHytbid 90° 0,5 1,0

0,75 0,5

1,0 0,25

1,5 0,15

2,0 0,1

3,0 0,1

— o f— a0 1,0

TpoitHuk | 1,4
!
Tpo#Huk ’ 1,4
o 4
PacwupeHue 5° 0,15
—t4 — i —— 75° 0,20
10° 0,25
15° 0,4
CyxeHue i S 22,5° 0,6
Al az_| . 30° 0,8
45° 0,9
g =01 90° 1,0
KomneHcatop /iMHeHOro paciumpenus,
JMPHbIA KOMNeHcaTop R23d 0,4
R>8d 0
BofHUCTbIM TPYBHBIA KOMNeHcaTop : : 2,0

Mydra T 1,0




2.5. Pacuem mpy6onposo0doé xoa00unvHOU YCMAHO8KU @

3HaueHUs § (x03(hDUIIMEHT COTIPOTUBIIEHMST) T KOHCTPYKLIMOHHBIX 3JIEMEHTOB
O0OBIMHO GepyTcs U3 CrelMabHON IuTeparypel. B Tabmn. 2.20 npuBeaeHBI HEKOTOPHIE
M3 TaKUX 3HAYECHUH.

Jns usrorosuteneil Aeraneil ¥ y3a0B (HampuMmep, OoOpaTHBIX WIM 3JEKTPOMAr-
HHATHBIX KJIallaHOB) YK€ CTAHOBUTCS TPAAWLIMEH YKa3bIBATh B CONMPOBOAUTEIILHOM TEX-
HUYECKON JTOKYMEHTALUM COOTBETCTBYIOLUME 3HAYEHUA K (KO3(PPUUMEHT MPOIMyCK-
HOW CIMOCOOHOCTH) AJIST CBOUX M3HENUH.

B pasgene 2.6 noxasaHo, KaK TPOBOIMTCS pacyeT 3HaYeHUst kK M ONpenesseMoi
Ha 3TOI OCHOBE MOTEPU [IaBJECHHUS B COOTBETCTBYIOLICH apMmaTtype.

Tabmmua. 2.21. OnpeneneHue r/d

d A r 4 2

6 15 9 9

8 21 12 12

10 25 15 15 T
12 25 17 17 ' |
15 33 20,5 20,5

16 35 23 23 ’ l
18 40 25 25

22 47 30 30 a

28 58 39 39

35 76 52,5 52,5

42 92 63 63

54 115 81 81

64 129 96 9

70 138 105 105

76 147 114 114

80 153 120 120

89 169,5 1335 1335

104 197 156 156

108 203 162 162

[Totepu naBieHust B TpyGOTIPOBOAHOM CUCTEMe OMNpPEAENsAIOTCsl B UTore (6e3 yye-
Ta BOCXOMSILUETO TPYOOIIPOBONA):

weslite)ss g e

KoMnoHeHTH Bocxonsiiuei (IMoabeMHON) TMHUM, HATPUMED B XHUIKOCTHOM TPY-
GorpoBoze, Koraa TepMOCTATHEIH pacluMpUTeIbHbIN KiarnaH (TEV) CMOHTHPOBaH BbILLE
BHIXOJHOTO OTBEPCTUSA KOJUIEKTOpA, YIUTHIBAIOTCA € TIOMOLILIO DOPMYIIBL

AP=h-p g H/M, (12)
Tie A — BBICOTA BOCXOMSIIEro y4acTKa TpyObompoBoIa, M;
p — TUIOTHOCTB, KT/M?;
g— 9,81 m/c?,
YTO JaeT B Pe3yJIbTarTe:

APM=(/vLﬁ-w2J+Z[{-§-w2j+h~p~g, H/m?2. (13)



@ Inasa 2. Ocrosbi npoeKmuposanus xoa00UabHOU YCMaHoeKy

IIpumeuanue: B ciiyyae XHUIKOCTHOTO TPYGOTIPOBO/IA, T TEPMOCTATHBIM paciiu-
PHUTENBHBINA KJiallaH CMOHTUPOBAH HIDKE YPOBHS KOJUIEKTOpA, BhIYUCIEHHAS Pa3HOCTb
JaBieHUA KaK «pOCT NABIEHUS» B HUCXOMALUEH JIMHUN BBIMUTaeTCs U3 AP .

Ipumep
BeiyucAUTh CKOPOCTb TEUEHUSI W TOTEPIO JaBJieHUsI B IPEICTaBIeHHOM HUXe
KMIKOCTHOM TpyboripoBone (puc. 2.43).

o 8,00 m
e
p

7@ T

=

8

von VAt z P
2l |d=18x1mm Mepenap 1 : 100
vdi

Puc. 2.43.

TexHHYeCKHEe XAPAKTEPUCTHKH:
R 470 C; Q = 21 kBT, t, = —10°C; t, = —4°C; 1 = +45°C;
t, = +43°C; h, = 269,24 xJIx/xT,
h, = 418,89 kx/xr; c,= 1,049 xr/am* = 1 049 kr/M% FL = 18 x 1 mm;
h., — h, = 149,65 kJIx/Kr;
= 0,06 6ap (Ha OCHOBE BBIYMCJIECHUSI 3HAUEHUS K );

APa/MammH. K
Pooymmenu = 0’14 6ap 1o HHH 8949,
= JTOH BEJUYMHON MOXHO IMpeHeOpeys.

CMOTPOBOTO CTCKAA

CKOpOCTb TCYCHUA

> 214 =0,67 m/c.
(0,016) - 7-149,65-1049

[lpu pacueTe NMPSMBIX YYACTKOB XMIKOCTHBIM TPYOOIPOBOA HNEJUTCS CIIELYIO-

WHUM 06pa3oM:
-1 y4yacToK: OT BBIXOOHOTO OTBEPCTHSI KOJUIEKTOpa K OTBOAY 1;

2-#1 yuactok: oT oTBoja 1 K oTBOmY 2; BOCXONAIIAS JIMHUS,
3-if yyacTOK: OT OTBOIA 2 K OTBOAY 3.

AP, = 0,03-—3’0—-@(0,67)2 =1324,39.

AP, =1 324,39 H/m2,



2.5. Pacyem mpyGonpoeodoe x0a00uAbHOU YcmaHoeKu @

AP, =(8,80-1049 9,81)+[0,03 G013 (0,67) ]

AP, = 90 558,07 + 3 884,89 = 94 442,96 H/m2.
_an: 88 1049 2

AP, =0,03 50162 (0,67) =3531,72.

AP, = 3 531,72 H/M.

Pacyer MECTHBIX COINPOTHBIICHMIA:

3 otBona non yriom 90°: d, = 18 x 1 Mum;

npyu r = 25 MM 1 d, = 18 MM uMeeM:

r/d = 1,39; orciona cnemyer: { = 0,15.

ITocKoneKy nornepeyHble ceueHus MMOBCIOAY ONMHAKOBBI, MOXHO BECTH PAcUeTHl C:
w = 0,67 M/c; oTciona clenyer:

M:Zf-g-wz.

AP= (0,15+0,15+0,15)-l°24—9-(0,67)2, H/M,

AP = 105,95 H/m2,

AP, = 132439 + 99 442,96 + 3 531,72 + 105,95 + 6 000 + 14 000.

AP = 119 405,02 H/m2.

APDGm = 1,19 6ap.

PacueT nepeoxnmaxaeHus LIS xuakoro xanareura R 407C Bo usbexaHue Tpen-
BapUTETLHOTO MCIIAPEHHMA Ha YKA3aHHOM BEHILE YYacTKe TpyOOITpOBOAA:

t,=+45°C. P, = 19,560 6ap

t = +44°C: P = 19,107 Gap

AT=1K: AP = 0,453 6ap/K

IMepeoxnaxnaeHue XuaKoro xiamareHra, K:

APO(;,H,(Sap= 1,19
AP, 6ap 0,453

Tlepeoxmaxnenne: 2,63 K.
ITpumeuanme: IpHOIM3UTEIBHO MOXHO BRIYMCIMTS TafeHue Jasnenus it R407C
Ha MeTp Bocxoaduiero Tpyoomnposona: AP = 0,111 Gap/Mm.

Obpasey;:
8,80 M Bocxomsiero Tpy6onposoaa x 0,111 6ap/m = 0,9768 6ap = 97 680 H/m2,

2.5.2. Buibop napamempoe écacviearouiezo mpybonposooa
no mabausHbIM OGHHLIM

BMecTo KOBONIBEHO TPYAOEMKOTO «THAPABIMUECKOTr0» pacueTa TpyOOoIpOBOIOB PACCMOT-
pPUIM 371eCh CT1I0c0o0 BRIOOpa MapaMeTpoB TPYO I IOJAYM M OTBOIA XJIaJareHra, Opy-
€HTHUPOBAHHBIN Ha COOTBETCTBYIOUIME JaHHbIE B TaGIMYHON opme.

ITpu TakoM MeTone pacyera OyaeM HMETh OeI0 He ¢ KoxhduiMeHTaM cOIpo-
TURJIEHUS {, a C SKBUBAJIEHTHOMN IUTMHOM TPYO6.

Ecny MecTHOe conpoTHBIEHMe (HAarpHMEp, OTBOA Iox yriaoM 90°) 3aMeHsieTcs
COMPOTURIICHHEM, COOTBETCTBYIOIIMM OIIpEJE/ieHHOM IJIMHE BHINIPAMIEHHON TPYOBI,
TO peyb MAET 00 3KBUBAJECHTHOI LIMHE TPyOOIIpoBOaa.

B npuBeneHHBIX manee Tabm. 2.22—2.25 npencrapieHbl paBHO3HAYHBIE BETMYUHBI
IUIMHBI TPyO I psAda BCTPOCHHBIX 3JIEMCHTOB.



@ Tnaea 2. Ocnosvl npoekmupoearnus xoa00UnbloU yCmanoeKu

B Tabn. 2.26 ykazaHbl DHaMeTpHl TPyGONpPOBOMOB Ui XidamareHToB R 22 u
R 407C B 3aBMCMMOCTH OT XOJIOXOIIPOM3BOAUTENLHOCTH ¢ yueToM AT = 1,1 Ha cropo-
He BcachiBaHus U AT = 0,6 Ha HAITOPHOI CTOPOHE U, COOTBETCTBEHHO, B XXUIKOCTHOM
TpyOOIIpOBOAE.

Temneparypa KonaeHcauuu cocrasjsier f. = +40,6°C s Bcex s9eeK TaGIUIIBL.

Ilpu MHBIX 3HAaYEHMSIX TEMITEPATYphl KOHAEHCAIMH TOCTAaTOYHO YKA3aHHYIO B
TabaMLe IPOU3BOAUTENHHOCTh YMHOXHTh HAa COOTBETCTBYIOIIMI ITONPAaBOYHBIH KO-
3 GUITHEHT.

Tabauma 2.22. DKBUBaNEHTHAS JIUHA TPYO LI BEHTWIEH ¥ MEAHBIX (PUTHHIOB I, M
(FAS, Sanha)

MegHas LWaposoii Yrnoso# Otsog nog Oreog nog  Orsog nog  NepexogHoe
Tpy6a, MM  3anopHbiii  3anopHbiH  yrnom 90°  yrnom 45° yrnom 180°  xoneHo
BeHTHAb/  BeHTnb HVE

d nawka FAS Ne 5002a Ne 5041 Ne 5060 Ne 5085
6 0,03 - 0,10 0,10 - -

8 0,05 - 0,10 0,10 - -
10 0,20 - 0,15 0,15 0,25 -
12 0,55 1,50 0,20 0,15 0,30 0,70
15 0,20 2,10 0,25 0,20 0,40 1,00
18 0,45 3,10 0,30 0,20 0,50 1,40
22 0,20 2,70 0,40 0,25 0,60 1,80
28 0,35 11,90 0,45 0,30 0,75 -
35 0,45 6,60 0,60 0,40 0,80 -
42 0,70 8,60 0,70 0,60 1,00 -
54 0,60 19,00 0,90 0,75 1,35 -
64 - - 1,10 0,75 1,80 -
76 - 42,00 1,30 0,90 2,20 -
89 - - 1,55 1,05 2,55 -
108 - - 1,90 1,25 3,15 -
133 - - 2,35 1,55 3,90 -
159 - - 1,80 1,90 4,65 -

Tabanna 2.23. DxBUBaICHTHASA JUTMHA TPYG IUIA BEHTWIEH U MEIHBIX QUTHHIOB /[, M
(Binninger)

TpoiHuk Ne 5130

Mepvasn [wbkue Orserenexwe Orseranenwe Mpoxog  Mpoxog  Mporueotoxk  MMpotmBoTok

tpy6a, tpybm  pasgenwt. COGAUHUT,  COGRWHWUT. PA3JEINT. PaA3feNHT. COERUHMUT.

% (wnanm) > > >

A
a ' ~ - T ¥

6 0,50 0,30 0,20 0,15 0,05 0,30 0,70
8 0,22 0,45 0,30 0,20 0,10 0,45 1,10
10 1,00 0,60 0,45 0,30 0,15 0,60 1,45
12 1,20 0,80 0,55 0,35 0,20 0,80 1,80

15 1,55 1,00 0,70 0,45 0,25 1,00 2,35
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Ta6auma 2.23. DKBUBAJICHTHAS [UTHHA TPYO ULt BEHTIUICH U MEIHBIX GUTHHIOB [ , M

(Binninger) (oxoH4YaHue) "

Tpo#nnk Ne 5130

Megnan [ubiwe Orsetenenne Ortsetmnenve Mpoxog  Mpoxog  Mpommsorok  [pommeorok
wpy6a,  TpYy6ui pasgenur. COBAMHUT. COGRHHMT. Pa-'iAellmA pasaenwr. COGRUHMT.

d,  (wnanm) o . o>

" 1! g - T 3¢

18 1,90 1,25 0,85 0,60 0,30 1,25 2,90

22 2,40 1,55 1,10 0,70 0,35 1,55 3,60

28 3,00 1,95 1,35 0,90 0,45 1,95 4,50

35 3,80 2,50 1,75 1,15 0,60 2,50 5,75

42 4,70 3,00 2,10 1,40 0,70 3,00 2,00

54 6,00 3,90 2,70 1,80 0,90 3,90 9,00

64 7,20 4,70 3,25 2,15 1,10 4,70 10,80

76 9,10 5,60 3,90 2,60 1,30 5,60 13,00

89 10,65 6,95 4,60 3,05 1,50 6,95 15,30

108 12,50 8,10 5,60 3,75 1,90 8,10 18,70

133 12,50 10,10 7,00 4,65 2,30 10,10 23,20

159 18,60 12,10 8,40 5,60 2,80 12,10 27,90
Ta6mna 2.24

da’ MM Iul' MM d-’ MM Ixn’ MM

8—6 0,10 28—18 0,60

10—6 0,15 28-22 0,60

10—8 0,15 35—15 0,70

12—-8 0,20 35—18 0,75

12—10 0,20 35—-22 0,85

15—-10 0,30 35-28 0,95

15—12 0,30 42-22 1,00

18—10 0,30 42—-28 1,10

18—12 0,35 42-35 1,30

18—15 0,40 54—28 1,40

22—-12 0,40 54-35 1,50

22—-15 0,50 54—42 1,80

22-18 B 0,55 76—54 2,60

28-10 0,50 89-76 3,30

28—12 0,50 108—89 4,30

28—15 0,60

ITepexomubie MydTH Ne 5240.
{_, B miepecueTe Ha MaJblil IHaMeTp.
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TaGmma 2.25. DxeuBaNeHTHas VIMHA TPYO i1 QIIBTPA-OCYLIMTEI XlajareHTa [, MM
(Alco)

Tun ocywmurens [ o MM d, MM
032 0,40 . 6,0
052 0,40 6,0
082 0,40 6,0
162 : 0,40 6,0
053 2,70 10,0
083 1,90 10,0
163 1,55 10,0
303 1,55 10,0
084 2,00 12,0
164 1,20 12,0
304 0,90 12,0
414 0,85 12,0
165 1,95 15,0
305 1,80 15,0
415 1,20 15,0
4M7s 6,70 22,0
7571 S 3,20 22,0

759 S 7,90 28,0
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@ Inhaea 2. Ocrogbr npoekmupoeanus xoa00unbHol yCMAaHoBKY

IIpumep:

VimeeM: XONOAMILHYIO YCTAHOBKY C OTAE/IBHBIM KOMIIDECCOPOM, KOHIEHCATOPOM
C BOBIYIIHBIM OXJAXICHUEM M BO3IYXOOXJIALUTEICM.

Texnuueckue XapakTepucTHKH:

pacxon xonoxa: 22 xBr; £, = +2°C; AT, = 8 K; R 407C;

ucnapurenapb Kiibba SGBE 93 c Q= 23, ;40 KBT; ¢ = —6°C;

MPHCOEUHEHNE HA CTOPOHE BCACHIBAHHMA 54 MM, nanemde TEMITEPATYPEI BO BCa-
ceiBarouiet muuud: 2 K;

KOaneccop ¢vpMer butuep 4P-15.2Y c: ¢, = ~8°C; t.=+45°C; Q = 22,29
KBt; P, = 9,36 xBr.

Hpucoennﬂe}me 3alTOPHOTO BEHTWISI Ha CTOPOHE BcachlBaHUA 35 MM; MpHcoe-
MUHEHKE 3alIOPHOTO BEHTWIS HA CTOPOHE HAaTHETAHWS 28 MM.

Konnencarop Giintner GVH047C/2-N(W).

Konneticatop ¢ Bo3gywHbiM oxnaxueuuem
(MOHTaX Ha xpbiwe)

—+ ,I [ HanopHuiit Tpy6onposos
L L]

Jobwen gannoit 6 M

I Z7777A | |22

MawuHHb 3an !

pr60nposo.|16xou- E

gexcatopa obueit Beac

LJMHO# é) T a0
obuwed anuHoi
%,0m

J
SOMLIZZZZE

XnnxoCTHbIA pr6onposon obuieit anvnoit 28,0 MT 1

150M orpy

Al e U

Kamepa oxnaxaexus

3,0m

Yensssl
7o onsg

OO®

L b 2 1 i 1 8
ITT‘II'IIb

Puc. 2.44. XojonunpHas ycTaHOBKA
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Puc. 2.45. Tabanma nmapameTpos Bosgyxooxnanureis Kiiba SGBE 93.

M3penune Ne 2015.93

Xonogonpous- Temneparypa Temneparypa PasHocts Temneparypa Xnagarewt UYucno

BOAIHTE/IbHOCTD B KaMepe KHMEHHR TeMnepatyp BCachiBaHWA oboporos,
Q, xBr t, °C t,°C AT, K t, °C " n (B MHH)
23,40 2,0 6,0 8,0 -0,8 R407C 1400

TexHuueckne XapaKrepucTUKu

Obvemnbit pacxog Bosgyxa: 13 600 m*/uac Pacuet obopyaosaHus Ha

BanbHocts obpysa: 45,0 m
Mnowaay: 122,0 M2

PaccrosHue mexxgy pebpamu: 7,0 mm
Emkocts Tpybbi 29,7 n

ocHose uucna 06. 1400 B MuH
Q, (AT=8,0 K): 23,40 kBt
t, (AT = 8,0 K): —0,8°C

t (AT = 8,0 K): —6,0°C

3n. orramsanme:
230 B-1/400 B-3-Y
Kopnyc: 9,38 kBr
Banna: 0,94 kBr
Bcero: 10,32 xBr

Beurunarop(wi)

3 w.: 230/400+10% B —3-50/60 Iy; IP44
JAvamerp nonactu: 500 mm
TemnepartypHbid guanaszon: —40 po +45°C
3eykosas mouHocTb: 83 ab (A)

L o H2 paccTosHum 10 m: 52 pB(A)

Pa6ouite xapaKTepHCTHKHU
BEHTHAATOPA:

Pexwm pabotor: 50 My

Uucno oboporoe: 1410 B MuH
MNpounseogutensHocts: 360 Br
Notpebnetne toka: 0,90 A

JaHHbie gBHrarens Ha
¢upMeHHO# Tabnuuke
BEHTHAATOPA:

Pexxum pabotorl: 50 Iy
Yucno oboporos: 1400 & mun
Mownoctb: 450 Br
Notpebnenune Toka: 1,00 A

3sykosoe faeneHve L o4 OTHOCHTCA K BapHaHTy MOHTaXa NOA OTKPbITbIM nebom (cornacro [WUH 45635)

Pasmepbt W Macca

Marepnanni

Mpucoeaunenne Ha Bxoge: 22" MM
MNpucoeauHerne Ha sbixode: 54 MM

Bec wetro: 160,0 xr
Bec 6pyrro: 211,0 kr

Tpy6br: Meab
Pebpa: anomuHuit
Kopnyc: Al; RAL 9018

* MHOrOKpAaTHbIA BNPbICK Yepes
pacnpepenutens Kiiba-CAL

Bepcus: 2002.031

H = 660 mm A F3ae GE3—w+—GE

B = 2625 mm 139, /f_ L/ /\/N_: ; Z:E’}—;/]; 1/531// 17/—5}1
T=650 mm I ! rr‘ ] 15 K 0 3 %)
L = 495 mm oqqH| @ i . . M
F =173 mm HES ) %, . . .
A= 160 MM l_~ 40 T Tl 1
W= 400 um sk f pYs—=ii=mi:

Puc. 2.46. Tabnuua mapaMeTpoB Bosayxooxaamutens Kiba SGBE 93.

Wsnenne Ne 2015.93

Xonogonpous- Temneparypa Temneparypa PasHocts Temnepatrypa XnapareHt Yucno
BOAMTENbHOCTb BO3fyXa KMNEHHWA TeMnepatyp BCAaCHBaHHA oboporos,
Ha Bxopge n (B MHH)
Q,, xBr t,°C t,°C AT, K t,°C
24,15 4,0 -6,0 10,0 0,5 R407C 1400

TexHuuecKHe XapaKTepHCTHKH

O6vemHbiit pacxon Bozgyxa: 13 600 M®/uac Pacuer obopygoBahus Ha

Banenocts obayea: 45,0 M
Mnowaap: 122,0 m?

Paccrosnne mexpy pebpamu: 7,0 mm
Emkoctb Tpybei: 29,7 n

ocHose uncna 06. 1400 B Muu
Q (AT = 10,0 K): 24,15 «Br
t, (AT = 10,0 K): —0,5°C

t (AT= 10,0 K): —6,0°C

n. oTravBaHue:
230 B-1/400 B-3-Y
Kopnyc: 9,38 kBr
Banna: 0,94 kBt
Bcero: 10,32 kBr

4-1128
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Prc. 2.46. Tabmuua mapamMerpos Bosayxooxnanutens Kiiba SGBE 93.
Hsmenue Ne 2015.93 (okoHuaHuE)

Bentunstop(ni)

3 wr.: 230,/400+10% B —3—50/60 'y IP44 PaGoune xapakrepHCTHKM

JDlnametp nonactu: 500 mm

TemnepartypHbit puanasoH: —40 go +45°C

3sykosas mouwHocTy: 83 ab (A)

L, na paccrostun 10 m: 52 nB(A)

BEHTUNATOPA:

Pexxum pabotor: 50 MMy,

Yucno obopotos: 1410 8 Mun
NpoussogutenvHocts: 360 Br
Motpebnenne Toka: 0,90 A

Hlanubie ABuraTens Ha
tupmenHoil Tabanuke
BeHTHAATOpA:

Pexxum pabotbi: 50 My
Yueno oboporos: 1400 8 M
Mownoctb: 450 Br
Norpebnenne Toka: 1,00 A

3sykoBoe pasneqne L 4 OTHOCHTCS K BApHaHTY MOHT&)Ka MOA OTKPbITbIM Hebom (cornacro AUH 45635)

Pa3mepbl 4 macca

Marepuansi

NprcoeanHenre Ha sxoge: 22° MM

Npucoepntenmne na Bbixoge: 54 mm

Bec werro: 160,0 kr
Bec Gpytro: 211,0 «r

Tpy6bi: Megp
PeGpa: anomuruit
Kopnyc: Al; RAL 9018

* MHOTOKpaTHbIH BRPbICK Yepe3
pacnpegenutens Kiiba-CAL

Bepcus: 2002.031
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Prc. 2.47. Tabmina mapaMeTpoB [UIS pacdeTa KOMIIpeccopa.
Pacuer rmosiyrepMeTMYHOTO MOPIIEBOT0 KOMIIpECCopa

3anaHHbie 3HaAYEHHA

MpaHuybp npuMeHeHnn

XonogonpoussoautensHocts 22 kBt
XnapareHt R407C -
r.,l‘f\:i Ado7C

UcxopHan Temnepatypa TOUKa pOCbi ., o -

o < 20K
TeMmnepaTypa KHMNeHus —-8°C Aty 2ok
Temnepatypa koHAEHCaUMK 45°C © X
MepeoxnaxneHHe >XUAKOCTH  eCTb *w Aevravens 14

L/
T 20° P
eMrnieparypa BCacbiBaeMoro rasa C 20 P — S
AnexTponuTaH1e OT ceTH cranpapt 50 My 105 - _:D ! T
Perynatop MowHocTH 100%
MonesHbiii neperpes 100%
Pesynprar

Tun xomnpeccopa 4T1-12.2Y 4P-15.2Y
Xono/onpon3BoAUTENbHOCTL 19,08 kBT 22,7 «Br
XonoponponssoauTeNbHoCTL 19,08 kBt 22,7 xBr




2.5. Pacyem mpy6onpoao0oe x0100unbHOL YCMaHo8KU 9\\9)

Prc. 2.47. Tabma napaMeTpoB Iist pacdeTa KoMIipeccopa. PacdeT nomyrepMerny-
HOTO TIOPLIEBOTO KOMIIPECCOPa (OKOHYaHUE)

Tun Komnpeccopa 47-8.2Y 4P-10.2Y
NpounssoautentHocts ucnaputens 19,08 kBr 22,7 kBt
MNotpebnseman mowHoCTL 7,83 kBt 9,36 kBt
Tok {400 B) 14,47 A 16,68 A
MpoussoamTenbHocTs KoMaeHcaropa 26,9 kBr 32,1 kBt
KoadbduupeHT molHocTH 2,44 2,42
KoadpuupeHT MolHocTH® 2,44 2,42
Maccosbiit pacxog 406 kr/uac 483 kr/vac
Pexxum paboTst CTaHOAPTHBIA  CTAHAAPTHBIN

" CornacHo EH 2900 (temneparypa BcaceiBaeMoro rasa 20°C, ¢ nepeoxiaxaeHUEM XHIKO-
CTH), JAHHBIC YKA3aHBI B MIepecyeTe Ha TOUYKY pOCHI!

TexHuueckwe xapaxrepuctuxu: 4P-15.2Y
Paamepbl 1 npucoeaMHeHHn
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Puc. 2.48. Kommpeccop 4P-15.2Y

Ta6maua 2.27. TexHuuecKMe XapaKTepuCTUKKM KoMmpeccopa 4P-15.2Y

O6vemubii pacxon (1450 06 /mun, 50 T'y) 47,14 M’ fuac
O6bemMubiit pacxon, (1750 06 /Mun, 60 Mu) 56,89 M3 /uac

Yucno UMMHOPOB X BHYTPEHHWIA auameTp X ymHa xoga 4 X 55 x 57 mm
Hanpsoxerne agurarens (uHble 3HaueHus — no sanpocy) 380...420 B PW-3-50 I'y

Maxc. pa6o-mﬁ TOK 310 A

MNyckosoit Tok (potop 6nokuposaH) 81,0 AY/132,0 AYY
Macca ) 152 «r

Makc. uaboitouHoe pgasnenve (HW3Koe /BbICOKOE) 19,/28 6ap
NpucoeanHeHne scacbisarolyero Tpybonposoga 35mMm — 13/8”

4*



(/(IOO Ihasa 2. Ocnoebl npoexmupoeanus xoa00utbHOU YCMAaHOBKU

Ta6muua 2.27. Texunveckue XapakTepucTHKM Kommpeccopa 4P-15.2Y (okoHuyaHue)

MpucoeanHerne HanopHoro Tpybonposoaa

28 mm — 1 1/8”

MpucoeanHenre oxnadkpaloWen Boabl

R1/2”

3anpaska macnom R134a/R404A /R507A /R470C

¢ < 55°C: BSE32/¢. >55°C: BSES5 (oruss)

3anpaska macnom R22 (R12/R502)

B5.2 (cTanpapT)

O6nem 3anpasneHHoro Macna 3,00 am3
Harpes macnocobuparens 100 Bt (onuus)
KoHtponb paBneHus macna MP 54
MacnocnyckHol BeHTUNL onuus

3awura cxaroro rasa ot neperpesa onuus

3awuta asuratens

INT69V5 (ctanpaprt), INT389 (onuus)

Knacc sauymrb

IP54 (cTargapr), IP66 {onuus)

PerynvipoBaHue MowHOCTH

100—50% (onuus)

YMeHbLieHHe Harpy3ku npu nycke onuus
JononHntenbHbin 8eHTUAATOP onyua
0NOBKKM UKAKUHAPA C BOAAHBIM OXNIAXAEHUEM onuua
CIC-cucrema -
Lemndmpyiowie anemenTbl cTangapt

Puc. 2.49. TaGimiia nmapameTpoB It BEIOOpa KOHAEHCATOpa

an cnefylowux 3afaHHbiX 3HaYeHUAX:

YMCNO KOHTYPOB .
NPOU3BOANTENBHOCTb
XnagareHt

TeMneparypa KOHAEHCaLUuH
TeMnepatypa Bo3fyxa Ha Bxoae
BAKHOCTb BO3AyXa

PEKOMEHAYIOTCA MPUBEAEHHbIE HWXKEe YCTPONHCTBA.

1.

32,1 «Br;

R407C;
45,0°C;
32,0°C;
40,0%

Mogens NMpoussoau- Mosepx- Bosgyx, 3syxoBoe XapaxrTepHCTHKKH

TENbHOCTb, HOCTb, M3/4ac fJaBneHWe, ABHUrarens

KBt m? aB(A) kBr A 06 /MuH
1 GVH 047A/2-N(W) 29,823 83,1 10530 55 0,39 1,9 1400
2 GVH 067C/1-L(D) 29,182 96,3 9550 52 0,76 1,5 870
3 GVH 067A/1-N(D) 31,351 66,1 13110 64 220 4,3 1340
4 GVH 047C/2-N(W) 33,039 110,8 11400 55 0,39 1,9 1400
5 GVH 067B/1-N{S) 29,013 81,2 10780 57 1,30 2,5 1000
6 GVH 067B/1-N(D) 35,550 81,2 14140 64 220 43 1340
7 GVH 067C/1-N(S) 32,964 96,3 11410 57 1,30 2,5 1000
8 GVH 067C/1-N(D) 38,908 96,3 14830 64 2,20 43 1340




2.5. Pacyem mpy6onpogodoe Xon00UAbHOU YCMAHOBKU IO\Q

Puc. 2.49. Ta6Jmua napaMeTpoB IUIsl BbIOOpa KOHAeHcaTopa (OKOHYaHUE)

Mopens Mpoussoau- Mosepx- Bozpyx, 3sykoBoe XapaKTepHCTHKH
TeNbHOCTL, HOCTh, M3/uac paBneHwe, ABUratens
kBt m? AB(A) kBr A 06 /MuH
9 GVH 052A/2-N(S) 30,898 103,6 11220 51 0,55 0,94 1000
10 GVH 052A/2-N(D) 37,754 103,6 14870 57 0,78 1,35 1340
11 GVH 047A/3-L(W) 32,483 125,9 10400 47 0,18 08 910
12 GVH 047A/3-N(W) 44,292 125,9 15900 57 0,39 1,9 1400
13 GVH 082A/1-L(S) 33,298 167,5 9885 46 0,77 1,5 530
14 GVH 082A/1-L(D) 39,271 167,5 12500 51 . 1,05 2,4 680
15 GVH 082A/1-N(S) 38,418 167,5 12100 51 1,25 2,3 660
16 GVH 082A/1-N(D) 47,317 167,5 16700 57 2,00 4,0 880
17 GVH 052C/2-L(D) 33,521 149,6 11120 47 0,32 0,74 900
18 GVH 092A/1-S(D}-F6 33,514 167,5 9940 48 0,66 1,45 535
19 GVH 067A/2-L(S) 36,954 136,0 12950 49 0,47 0,81 650
20 GVH 067A/2-L(D) 45,067 136,0 17020 55 0,76 1,5 870
Puc. 2.50. Tabimua napameTpos 1ist BeiGopa KOHneHcapra
KoupeHcatop GVH 047C /2-N(W)
MNpoussogHTenbHOCTD: 32,5 kBr XnagareHr: R407C™
Temneparypa Harpetoro rasa:  78,0°C
O6vemHbiit pacxop Bosgyxa: 11 400 m®/uac TemnepaTypa KOHAEHCALMH: 44,8°C
Bo3gyx Ha Bxoge: 32,0°C Boixon KonaeHcara: 38,8°C
leopesnueckan BbicoTa: Om Obbemnblit pacxop, HarpeToro rasa 8,16 M /uac
Bentunatopsi: 2 um. 3~400 B YpoeeHb 3sykoBoro fasneHus: 55 AB(A)?
50 Ty Ha PACCTOSHWH: 50m
XapaxtepucTuka asurarenei 3BYKOBAA MOLLHOCTb: 81 nb(A)
— uncno obopoTos: 1400 B MuH
— MOWHOCTL: 0,39 kBt
— notpebnexue ToKa: 1,9 A
Kopnyc: OuunkosaHHan Tpy6oi TennoobmeHHuka: Megb
cranb, RAL 7032 Pe6pa: AMNOMUHHH
MosepxHocTb Tennoobmena: 110,8 m? Npucoeamtenns
Emxoctb Tpy6: 18 n — BxopHoW naTpybox: 35,0 X 1,50 mm
LWar pe6ep: 2,20 mm — BbIXOfHOI naTpybok: 28,0 x 1,50 mm
Mpoxoap:: 6 — HUTKW TpyBonposoga: 18
Cyxoit Bec: 133 kr
Paamepbi (Mm): A . .
L = 2250 mm - o
B =795 mMm y l y ‘l
H = 895 mm 1
R =50 mm -
L1 = 2175 mm
H1 = 400 mm i d
S =50 mm

Ipumeyanue: YepTeXn U pasMepsl IEHCTBUTEIBHBL He VST BCEX BAPUAHTOB OOOPYIOBAHUS.
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Puc. 2.51. Tabxuna mapameTpoB i1 BRIGOpa KOHAEHCATOPA

MNpwn cnepyrownx 3aaaHHbIX 3HAYEHHAX:
YHCNO KOHTYPOB 1;

NPOWU3BOAUTENbHOCTD 32,1 xBrT;
XnapareHT R407C;
Temnepatypa KOHAeHcauuu 45,0°C;
TemMnepatypa BO3jfyxa Ha BXxofe 32,0°C;
BAKHOCTb BO3RYXa 40,0%

MOryT HCNONb30BaThCA NPpUBEAEHHDbIE Danee yCTpOﬁCTBa.

Mogens Temnepa- MNosepx- Bo3ayx, 3syxoBoe XapaKTepHCTHKH
Typa f, HOCTh, M3/uyac paBneHMe, ABHratens
°C m? AB(A) xkBr A 06 /MuH
1 GVH 047A/2-N(W) 45,9 83,1 10530 55 039 19 1400
2 GVH 067C/1-L(D) 46,1 96,3 9550 52 0,76 15 870
3 GVH 067A/1-N(D) 45,2 66,1 13110 64 220 43 1340
4 GVH 047C/2-N(W) 44,7 110,8 11400 55 039 19 1400
5 GVH 067B/1-N(S) 45,8 81,2 10780 57 1,30 2,5 1000
6 GVH 067B/1-N(D) 43,9 81,2 14140 64 2,20 43 1340
7 GVH 052A/1-L(D) 46,2 103,6 10040 47 0,32 0,74 900
8 GVH 067C/1-N(S) 44,7 96,3 11410 57 1,30 25 1000
9 GVH 067C/1-N(D) 43,0 96,3 14830 64 2,20 43 1340
10 GVH 052A/2-N(S) 45,4 103,6 11220 51 0,55 0,94 1000
11 GVH 052A/2-N(D) 43,5 103,6 14870 57 0,78 1,35 1340
12 GVH 047A/3-L{W) 44,8 125,9 10400 47 0,18 08 910
13 GVH 047A/3-N(W) 42,2 125,9 15900 57 039 1,9 1400
14 GVH 082A/1-L(S) 44,5 167,5 9850 46 0,77 15 530
15 GVH 082A/1-L(D) 42,9 167,5 12500 51 1,05 2,4 680
16 GVH 082A/1-N(S) 43,1 167,5 12100 51 1,25 2,3 660
17 GVH 082A/1-N(D) 41,4 167,5 16700 57 2,00 4,04 880
18 GVH 052C/2-L(D) 44,5 149,6 11120 47 0,32 0,74 900
19 GVH 092A/1-S(D)}-F6 44,5 167,5 9940 48 0,66 1,45 535
20 GVH 067A/2-L(S) 43,7 136,0 12950 49 0,47 0,81 660

Puc. 2.52. Tabnuna napaMeTpoB Uil BEIGOpa KOHAEHCATOpa

Konpencarop GVH 047C/2-N(W)

NMpoussogurenbHoOCTD: 31,2 kBt XnapareHnrt: R407C"
Temneparypa narpetoro raza:  78,0°C

O6bemHbiii pacxoa Boagyxa: 11 400 m*/uac  Temneparypa KOHAEHCAUWK: 44,7°C

Bosgyx Ha Bxoge: 32,0°C Bbixof, KoHaeHcara: 38,7°C

leope3anueckan BbicoTa: Om O6vemHbiii pacxon, HarpeTtoro raza 8,08 m3/uac




2.5. Pacuem mpy6onpogodoe x0A00unbHOU YCmMAHO8KY I(E)

Puc. 2.52. TaOnuua nmapaMeTpoB A BEIGOpa KOHACHCATOpA

Bentunstopsi: 2 wr. 3~400 B Yposehb 3Bykosoro gasnewus: 55 ab(A)?@
50 Ny Ha PacCTOAHHU: 50m

XapaKTepucTuka ppuraresen 3BYKOBaA MOWIHOCTDL: 81 nB(A)

— uncno obopoTos: 1400 e Mur

— MOULHOCTb: 0,39 xBr

— notpebnexve Toka: 1,9 A

Kopnyc: OuutkosadHas TpyBol TennoobMeHHWUKa: Meppe
cranb, RAL 7032  Pebpa: ANOMUHUIA

MNosepxHoctb Tennoobmena: 110,8 m? MNpucoeauHeHus

Emkoctb Tpy6: 18 n —~ BXOAHOM naTpy6ok: 35,0 x 1,50 mm

War pebep: 2,20 mm — BbIXOAHO natpybok: 28,0 x 1,50 mm

Npoxoabt: 6 — WuTKM Tpybonposopa: 18

Cyxoi sec: 133 xr

Pazmepnt (Mm):

-
L = 2250 mm
B =795 mm } o +
H = 895 mm
R = 50 mm .
L1 = 2175 mm
H1 = 400 mm ]
S =50 mm

INpumMeuanue: YeprexXu U pasMeprl AEHCTBUTEIHBI HE I BCEX BAPHAHTOB 0OOPYIOBAHHMA.

IIpoyne XapakTEpUCTHKM YCTAHOBKH:

t, = +43°C; neperpes Ha cTopoHe ucnapurens 6 K naer:

t, = 0°C; h, = h, = 269,24 xJ1x/xT;

h, = 414,79 x[Ix/xT;

pRD 14,87 xr/™3;

AP, = 0,06 6ap; A, , = 1,05 kr/am’.

1. Onpenemrrb JMaMeTp BCachIBaIOLIero TpyboIpoBoaa.

2. OnpenenuTh NMOTEPIO JABIEHMS BO BCACHIBAIOLLEM TPYOOIIPOBOAE KaK pa3sHOCTh
Temriepatyp B K.

3. BeuMcINTh CKOPOCTb TEUYEHMSI BO BCACHIBAIOLIEM TPyOOIpOBOIE.

Pemenne:

Teomerpuyeckas ITMHA BCACHIBAIOWIETO TPyGopoBoaa (6e3 GDHTHHTOB) OT BBIXOAA
MCTIAPUTENIS IO 3AII0PHOTO BEHTU/ISL KOMIIPECCOPa Ha CTOPOHE BeachBaHud: [ = 26 M.

2. B 1a6n1. 2.26 ¢ gaHHBIMH BCachIBAOILIEro TPyOOIpOBOAA HJI XJIaIIa[‘eHTOB
R 22 u R 407C npu auamerpe Tpyonl d, = 35 x 1,5 MM NpuBENeHEI ClenyIoLIHe
nokasaremu: i ¢ = +5°C sHavenme Q . = 38,15 KBT, ana ¢, = —10°C 3HayeHue
0 .= 22,10 xBr. Haromsum: 0 =2340 KBT t, = —6°C (XapaKTepHCTHKM HCTIAPHTEIIA).

ot 3. TemnepaTypa KOHAEHCAllMM B JAHHOH YCTAHOBKE COCTaBIISIET: /. = +45°C.

4. [Tonpapo4Hblit ko3dduimenT wis f. = +45°C: f= 0,95.

5. TabnuyHble MaHHBIE B Iepecyere Ha f = —6°C MOKa3BIBAIOT 3HAYECHHE
Q . = 26,38 xBT.

" 6. 3¢)¢)eKTn'BHa;1 XOJIONOTIPOU3BOAMTENBHOCTD BBIYUCIISIETCA 110 TabIHLle TaKUM

obpasom: Q .. = Q .- f: Q,; = 26,38 xkBr - 0,95 = 25,06 kBt (Q, 1o = 25,06 KBT).

7. Peaynb'ra'r BCAChIBaIOLINIA pr60np0130n cd = 35 x 1,5 MM BNoyiHe IpuTrOAEeH
AJisi XOJIOAOTIPOM3BOLUTENBHOCTH N0 Q = 25 06 KBT ¢ R 407C; t, = —6°C n
t. = +45°C npy¥ 3KBUBAJICHTHON HIMHE prﬁonposona U + 3KBMBaJIGHTHa$I JJIVHA
Q)nTnHra) [, = 30,50 M.

8. Onpeneneﬂne 3KBUBANCHTHO! INVHB MEAHLIX GUTHHTOB (Tabn. 2.22 u 2.24).



@4 Tnaea 2. Ocroebr npoexmupoearus XoA00uAbHOU YCMaHoeKu

Tabanna 2.28
I)nl
8.1 nepexogHaa mydTta 54/35 mm 1,50
8.2 otBog, 35 MM, kpyTouzorHyteii 90° 0,60
8.3 otsoa 35 MM, KpyrousorHyTtoiri 180° 0,80
8.4 oTsog 35 MM, KpyTOoM3OrHyTbiH 90° 0,60
8.5 oteoa 35 MM, kpyTousornytbii 90° 0,60
8.6 ot18oa 35 MM, kpytonsornytoin 180° 0,80
8.7 otBog 35 MM, KpyTousorHyTbiii 90° 0,60

5,50 M

9. INonHas mMHA TPyOOIPOBOIA COCTABIISIET:

[, =26mM+ 550 M= 3150 m.

Kak caemyer u3 n. 7, Ha pacctogHue 30,50 M nepemaercsa no 25,06 kBr.

10. OnpeneneHue pakTHYecKo# pasHOCTH TEMIIEPATYP BO BCACHIBAIOLIEM TPYOO-
TIpOBOJIE C nomommo pacquHoﬁ (bopmynm

AT = AT - (I, ) (0, : Q)% K

AT =1, K. (3150M 305M) (234OKBT 25,06 xBr)1¥ = 0,91 K.

l'[ocxoany M3HAYAJIBHO YYUTHIBAJIOCH 3HauYeHue AT, = 2 K, To sCHO, YTO X0JI0-
JOTIPOM3BOIMUTENILHOCTh KOMIIpeccopa Oyaer rapaHTnpOBaHa B JI000M cCiydae.

11. PacueT ckOpocTH Te4eHHS W BO BCACHIBAIOLIEM TpyOOIpoBoOE:

0,4

w=——=2 . M/C.
d; T-don - Pr
_ 23,40-4
(0,032) - 7-145,55-14,87
IIpu Takoit CKOpOCTH BCACHIBAEMOIrO Ta3a HaAeXHO 06eCreynBaeTCs OOpaTHBIH
OTBOIl Macjia K KOMITpeccopy.

=13,44 Mm/c.

2.5.3. Boibop napamempoé KOHOEHCAMOPHO20 U HCUOKOCMHOZ20
mpybonpo6ooos no mabaudHoiM OGHHBIM

1. Onpenenuth AMAMETP KOHAEHCATOPHOTO M XWIKOCTHOTO TPYOOIPOBOIOB.

2. OrmpenenuTts pa3HOCTh TeMmepatyp, K.

3. BBMUCIHMTE CKOPOCTh TEUEHMS B KOHACHCATOPHOM W XHIKOCTHOM Tpybo-
MpoBOIAX.

' Pemenne:

1. lano: Tpy6orpoBox KoHaeHcaTopa /[, = 8 M (OT BbIXO/la M3 KOHJIEHCATOpa 10
BXOJA B KOJUIEKTOpP; Oe3 (pUTHHIOB).

2. Tabmuna 2.26 ¢ xapaKTepHUCTHKAMH XWIKOCTHOTO TPYOOTIpOBO&A JUIST XJ1aja-
renToB R 22 u R 407C npu auamerpe Tpyor d, = 18 x 1 MM IE€MOHCTpUpYET mepena-
BAaEMYIO XOJIOOTIPOU3BOAUTEIbHOCTE O = 31,50 KBT mpu clienylomux ycioBusx:

t. = +40,6°C;
l = 30,50 Mm;
AT = 0,6 K;
w= 0,5 m/c.

3. Temmeparypa KOHIEHCAIIMA B YCTAHOBKE COCTaBIsAeT I, = +45°C.
4. IonpaBouHsiii Koadduument wmis 1, = +45°C, f= 0,95.
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5. DddexTBHOE TaOIWIHOE 3HAYEHHUE BBHIYMCISETCA CIICAYIONUM 00pa3oM:

0,1, = 31,50 xBr - 0,95 = 29,93 xBr.

6. OmnpenencHue 3KBUBATCHTHOM IJIMHBI MEIHOTO (PUTUHTA (Tabn. 2.22):

3 orBona 18 MM 1o yriiom 90°, kKaxapid ¢ [ = 0,30 M = I = 0,90 m.

7. Bea wimHa TpybomnpoBosia KoHaeHcaropa /= 8,0 M + 0,90 M = 8,-9 M.

8. Onpenenenue hakTHYECKON Pa3HOCTH TEMIIEPATyp B TPyOOMpPOBOIE KOHAEH-
caTopa C IIOMOIIBIO pacqemoﬁ opMyIbL:

AT, =AT - (L, L. (@, : Q)% K

AT =0, gK (8 90 M : 30, S0 M (23 40 xBr : 29,93 xBr)!®* = 0,11 K.

9. Pacqu CKOpOCTH TEYEHHUS w B TPYOOIPOBOJAE KOHICHCATOPA:

w= —T—%i—', M/ C.

di 7-qon-Pr
_ 23,40-4
(0,016) - z-145,55-1050

Cornacto Ta6i. 2.19, w = 0,76 M/c ecTb BIIOJHE JOIMYCTHMAs CKOPOCTb TCYSHNS
B TpyOOIIpOBOZAE KOHAEHCATOPA.

Bribop mapaMeTpoB XMIKOCTHOTO TpyOOIpORBOJA: OT BHIXOIA H3 KOJUIEKTOPA
(B HanpaBReHMY TEYEHMS TIOCNIE HE 3aIMpaeMoro B Tipoliecce paGOTHl BEHTHIA) 10
TEPMOCTATHOTO PACLIMPUTENHHOTO KJIallaHa.

1. Jla"o: XunkocTHei# Tpyborposon ¢ [ = 28 M (6e3 GuTHHIOB).

2. Tabmuma 2.26 ¢ xapaKTeprCTHKaMK XHIKOCTHOINO TPYOOIIpOBOa IS XJIalarcH-
T0B R 22 11 R 407C nipu nuamerpe 1py6sl d, = 18 x 1 MM NIpUBOIMT 3HAYEHUH Iepela-
BaeMOii xomononpou3BoaMTeIbHOCTH @ = 31,50 KBT npH crieayromux yCIOBHAX:

t. = +40,6°C;

=0,76 m/c.

I = 30,50 m;
AT = 0,6 K;
w= 0,5 m/c.

3. TemmiepaTypa KOHIEHCAllMM B YCTaHOBKe: 7, = +45°C.

4. IonpaBoyHblii KoadduueHt uid 4. = +45°C: f= 0,95.

5. TabigHOEe 3HaYEeHHE BBHIYMCIACTCS CIICAYIOIIMM 00pa3oM:

0, = 31,50 xBr - 0,95 = 29,93 xBr.

6. Onpe;[eneHHe SKBUBAJICHTHOM UIMHB MeaHoro durtuHra (tabma. 2.22 u 2.25):
6.1. 5 otBONIOB 18 MM rox yrioM 90°, kakmprit ¢ £ =030 m; I . = 1,50 M.
6.2. ms ocyumrena ADK 165,5 cornacHo ta6i. 2.25 umeem: 1,95 M : ¥ 3,45 M.

7. Ilonnas anuHa TpyGonposona KoHaeHcaropa [ = 28 M + 3,45 M = 31,45 m.

8. OmnpenencHue QakTUIECKONH PazHOCTH TEMIIEPATYP B TpYOONIpOBOIE KOHICH-

catopa ¢ TIOMOIIBIO pacquHou dopmyIEL:

AT =AT - ([, L, (G Q)% K

AT = 06 K. (31 45 M : 30 50 M) (2340 kBT : 29,93 xBr1)!# = 0,40 K.

9. Hepecqu pasHOCTH Temniepatyp AT, Ha pasHOCTb JapicHui AP.

Jano:

R 407C;

AT, = 0,40 K;
+45°C P. = 19,56 6ap.

Hpn STOM nMeeT CWIy clenyoluee:

t, = +45°C = P_ = 19,56 Gap;

t = +44°C = P = 19,107 6ap;

AT=1K = AP = 0,453 6ap/K;

AP= A, K- AP, 6ap/K;

AP=0,40 K - 0,453 6ap/K = 0,18 6ap.
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10. OnpexpeneHne MONHOM Pa3HOCTH AABJIEHUN B XHIKOCTHOM TpyGONpoBoie:
TpyOBI, GUTUHIU, OCYLIUTEND AP = 0,18 Oap;
3JIEKTPOMAarHUTHBIA Kianad (JaHo) AP = 0,06 Gap;

AP = 0,24 Gap.

IIpumeuanus:

KnakocTHBI TPyOOTIPOBOA, KaK M TPyOONpPOBOL KOHAEHCATOpa, MMEET HUCXO-
JSLIME YYaCTKH, Jalollyde He MaJeHue JaBleHus, a, HalpoTUB, €r0 POCT, O CHX MOp
He MOMIeXANUA YUYeTy.

B npuBeneHHOM najiee pacyere 0OpaTUMCH UCKITIOUUTENBHO K XKUIKOCTHOMY TPY-
6omnpoBomy!

1. Hucxomammii (cmycKHoii) TpyOOIIPOBOA: BHIXOX M3 KOJUIEKTOPA —> TOPH3OH-
TAIbHBIN YYacToOK Ah, = 5 M.

2. Hucxomsuumii (crycKHOM) TpyGOMPOBOA: IIOTOJIOK — MPUCOSTWHEHHWE HCHA-
puTens Ak, = 3 m.

AP = Ah, - p; ;- g B H/M® pH AA, M;

AP =5. 1 050 9,81 = 51 503 H/M’ pg p, KT/M?;

AP = 0,52 6ap; g 9,81 m/c2

AP Ah “Pr - &8 H/M

AP2 =3. 1 050 9 81 = 30 902 H/m?;

AP, = 0,31 6ap.

CDamqecxaﬂ Pa3HOCTh NABJIEHWI ONpEneasercs CICAYIONuM 00pa3om:

cornacHo 1. 10, iMeeM

AP = 0,24 6ap

—AP, = 0,52 6ap
—AP, = 0,31 6ap
AP = —0,59 6ap

Temiiepatypa HAacHIIIEHWUS, YCTAHABIWBAIOUIASACS IIOCJIE ITOBHIIEHUS NaBIEHUS
no P = 20,15 6ap (P = P_ + AP), cocramnser: t = 46,28°C.

Jlna KOMIIEHCAIM «pa3sHOCTH JABJICHHI» MOXHO OOOMTHCH Ge3 mepeoxyiaxie-
HMST XXHMIKOTO XJIaNareHTa.

2.5.4. Bvibop napamempoe naznemameavHo2o mpybonpoeoda
no mabauunovim OaHHLIM

1. JlaHO: HarHeTaTe/IbHBIA TPYOONMPOBOA C reOMETPUYECKON MIHHOK [ = 6 M
(6e3 bUTHHIOB).

2. CornacHo Tabn. 2.26, HamopHBIM TpyGONMpoBOA s XjdagareHToB R 22 m
R 407C npu anametpe Tpy6hl 4, = 28 x 1,5 MM obecrieunBaer A £, = +5°C xonono-
HPON3BORUTENLHOCTD O . = 27 70, a mia ¢,= —40,6°C Q . = 24, 40

3. TeMnepaTypa KOHAEHCAIIHH B yCTaHOBKe .= +45°C

4. INonpaBo4yHbii KO3DGOUIMEHT 1A £, = +45 C, f=0,06.

5. TabmyHOe 3HaYeHUe TIpH £ = -6°C wist Q. IpUHMMaeTcst paBHbIM 26,89 kBr.

6. DpdexTHBHOE TaGMMUHOE “JHaveHMe:

O, .= O fupu Q, . = 26,89 kBt - 1,06 = 28,50 xBr

7. OnpeneyieHne SKBUBATCHTHOHN JUTHHBI MeqHOTo duTHHra (tabn. 2.22 u 2.23):

7.1. 4 otBona 28 MM mop yriom 90°, kaxuwiii ¢ [ = 0,45 M, HaloT B urore:

Lo o = 1,80 M.

7.2.1 Bu6poracmenb 28 MM, TO ecTh: 3,00 M : ¥ 4,80 M.

8. Ilonnast muHa TpyGonposona /[, = 6 OwMm+ 4, 80 M = 10,80 M.

9. Onpenenende GaKTHIECKON pa3HOCTH TEMIIEPATYP B HATHETAaTEJIbBHOM Tpy0o-
MPOBOJE IMPOM3BOIMTCS ¢ TTOMOILBIO PACUETHOM (POPMYJILL:
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AT; = ATT ’ (1310; : laxn,T) ' (Qo : Qo,Te)l,B’ K.
AT =0,6 K- (10,80 M : 30,50 m) - (23,40 xBr : 28,50 xkB1)'* = 0,15 K.
10. PacueT CKOpOCTH T€YEHHSI W B HallOPHOM TPYyOOIIpOBOIE:

0,4

w=——"o2—_ M/c.
diz'”“ION *Pr
23,40-4
W= 2 = 5,37 M/C.
(0,025)2 -7-145,55-57,17 /
OnpeneneHye IUIOTHOCTH IIEPErPETOro Mapa B HATHETATEIBHOM TPyOOIpPOBOIE:
1. Onpenenenue Temmepatypbl T, B KOHLE (IIOJMTPOITHOTO) CXATHA:

nt

P n
T,=T .| *c .
2 T; (1)0) 1K
T,= 273,15 + £, + 10, K.
T,= 273,15 + (—6) + 277,15 K.

T = +4°C.
P./P, = 19,56 6ap/4,658 Gap = 4,20.
n=1,388.

Tabmmma 2.29. ITokasate/ib NOJIUTPOIILI 1

Xnapareur P /P,

2 3 4 5 6 7 8 9 10
R 134 a 1,216 1,191 1,177 1,172 1,166 . 1,163 1,160 1,157 1,155
R 407C / R 507 1,325 1,258 1,240 1,234 1,232 1,230 1,228 1,226 1,225

IIpumMedaHue: MPOMEXYTOUHBIC 3HAYCHHS 1 OMPENCISIOTCS HHTEPIIONUPOBAHUEM.

1,2388-1

_ 19,56 1238
T,=27715 ( 7 658)
T, = 356,46 K.
1, = 92,31°C.

M3 TaGiuitel CBOMCTB BOASTHOTO Mapa I MEePETPEeTOit 30HbI ONpenensieTcs TUIoT-
HOCTb pp, = 57,7 Kr/M>.

BeruucieHHas1 BEIIIE CKOPOCTb TEYEHMsI OKA3BIBACTCA CIIMIIKOM HHM3KOM, TaK 4TO
JaMeTp HaropHOTO TpyGonpoBona ymeHbiaeTcess ¢ d, = 28 x 1,5 M o d, = 22 x 1 mMm.

Takoe 3HaYeHWe MPUEMIEMO M C YYETOM JaHHBIX, IPUBEACHHBIX B Tabn. 2.19.

2.5.5. Pacuem ecacviearowezo mpybonposooa
C UCNOAb306AHUEM HOMOZDAMMBL

B mpenwimyimmx pasgenax 6sUIH MMPOLEMOHCTPUPOBAHEI Haubonee yIoOHEIE B IPAKTH-
YECKHMX YCJIOBUSIX CIIOCOOBI BHIOOpa MapaMeTpoB TPYOOIIPOBOTHOM CETH, a UMEHHO C
MpUMEHEHHEM TaOJUI ¥ COOTBETCTBYIOILIMX BBIMMCIICHHMH.

OnHako ojst 3TOH LIeM MOXHO MCTONb30BaTh TaKXE M HOMOIPaMMEL, C IIOMO-
B0 KOTOPBIX (P MX NMPaBWILHOM MPUMEHCHUHU) B TIOOOM CiIyyae yaaercs OCTa-
TOYHO JIETKO ¥ IIPOCTO BHINIOAHUTDH PacyeT TpyOOIpOBOSHON CETH.

Hrtak, 3mech peyb MOMIET O HOMOrpaMMax, OOBIMHO TpeJIaraeMbiX B KayecTBe
NPUNIOXEHUS K paboyeil JOKYMEHTALMHU.
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IMpumep: BeackiBatomuii Tpy6onposoxn ¢ [, = 26 MM (6e3 ¢urunros); @, = 22 KBr;
xnanareHT R 407C.

IIpumedanmue:

B caydyae TpyGONIpOBONOB ¢ MHHUMYMOM TIOBOPOTOB, TG €CTh ¢ HEGOJBIIIMM YHC-
JIOM MECTHBIX COIPOTUBJICHWI, HeoOXOoquMo Ho0aBUTh (HaabaBKa HAa HEU3BECTHBIC
butunrn) L =1+ 30%.

VY TpyOONpOBOIOB C YaCThIMM M3MEHEHHSIMH HAIPaBJICHUS, MHOXECTBOM OT-
BOIOB W T.I. HeoOXomuMo Ko6GaBiaTh yxe 50% Ha HeusBeCTHbIE GUTHHTH, TO €CTh
[, +50% =

[ .
reom KB
B paccMaTpuBaeMoOM IpUMepe 3TO OymeT BBHIISIETh TakK:
I _=1__ + 30% Ha HeusBecTHble (HUTHHIU.

[ =26m+ 30% = 33,80 M~ 34 m.
ITlpumep (puc. 2.53)

Hano: Q = 17 xBr, £ = —20°C, £, = +45°C, makc. nagenue AT = 1 K, niunHa
TpyoHI 30 M.

Haitru: tuameTp TpyGompoBoa.

Pemenne: minuu A-B n C, 3arem D-E-F pawot Touky nepeceyeuns G Mexay
S5x1und42x1,5.

BriOpan nuaMetp TpybGomposoga 42 x 1,5.

IManenuve maBneHUs: TUHUHU r-s-t 1 D DaIOT TOYKY IMepecedyeHus: V. DKBUBAICHT-
HOE TIaZieHHWe TeMIieparyphl B mpojiere mmHoi 30 M cocrapiser 0,7 K.

D10 pellieHUE 3aHECEHO B HOMoTpaMMmy (puc. 2.53).

1. Cnesa BHH3Y. onpeaenenue /. = +45°C.

2. BepTHMKaNbHO BBEPX K BBEIEHHOW TeMmIieparype KuneHus ¢ = —6°C.

3. B 1paBOM YIJIy HAmpaBoO K TOYKe MEePEeCeYeHM CO CITyCKAIoHIecs CBEPXyY KpH-
BO# mna O = 22 xBr.

4. CripaBa CHapyXu: BBECTH /= 34 M; 3aTeM IPOABMHYTHCS BJIEBO K (TIpenBa-
PHUTEILHO OTMEYEHHON) TOUKe mepeceyenus ¢ ¢, = —6°C.

5. [IpoiiTH BEPTUKATBHO BHU3 K TOYKE [IEPECEYECHUS C JIMHUEH SKBUBAJIEHTHOTO
nageHus Temreparypsl 1 K (B 3aBUCMMOCTH OT NMPOEKTa, MOXHO MATHU TAKXKE BEPTHU-
KaJIbHO BBEpX).

6. Janee gBUTraThCsl BIEBO K TOUKE IepecedeHus, oOpas3yiolieics TakuM obpa-
30M: OT TOYKH NepeceueHust | BepTUKAUIHPHO BHU3 WJIM BBEpPX O JUHWM, Haberaioniei
Ha TOYKY NepeceyeHHs CIpasa.

7. Beibupaem d, = 35 x 1,5 MM, H60 TOYKa NepeceyeHus TIPOXOAMT B HENOCpe.-
CTBEHHOM OJM30CTH OT «IMHUH AUAMETPa».

8. YcraHapnmBalonieecss GakTHUECKOe MaaeHue TeMIieparypbl (6LUIO 3ariaHUpoO-
BaHo AT = 10 K) ompegensiercd cieayoluM odpa3oMm:

8.1. Ot Touku TiepecedyeHUs 2 BEPTUKAILHO BBEpX (3TO OyaeT Bceraa MeHbUINHN
IUaMETp TPYObl) WJIM BEPTUKAJIBLHO BHU3 IO COOTBETCTBEHHO OOJBIIETO IH-
aMeTpa TpyObl BBHIATH HA HMEIONIYIOCS JTHHUIO.

8.2. 3aTteM IIPOABMHYTHCH BIIPABO IO KPHBOW TEMIIEpaTyphl KMITEHUS (B JaHHOM
npuMmepe ¢ = —6°C).

8.3. Tenepp HpOMTH BBEPX WIKM BHU3 K TOUKE MepecedeHus C IMPpsSIMOH JTHHHEH
CIIpaBa.

8.4. 3mech B TOUKe IepeceyeHus: BO3MOXHO HETOCPEACTBEHHOE CUUTBIBAHHME 9K-
BUBAJIEHTHOTO MageHusd AT, ‘

8.5. B npuBemeHHOM IIpMMEpe TIPpH ONMMCAHHOM CHOCcO0e MPOBEPKU TMONTYy4aeTcs
IoBoyibHO ToyHO AT = 1 K, KaK 3T0 ¥ OBUIO YCTaAHOBJICHO.
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IIpumevanue:

B oTHOIUEHMH XWIKOCTHOTO TPYOOINpPOBOJAa U HAMOPHOM JMHMM AEWCTBOBATDH
Hall0o MICHTMYHBIM 00pa3oM, MCHOJb3ysl COOTBETCTBYIOILME 3HaueHus st AT u [ .

PaccMoTpeHHEBIE pellieHUs] BHECEHBI B [UarpaMMBbl (M3 pacuyeTa Ha TIpUBEACHHBIN
BbIre npuMep). IloxpobHoro onucaHuAa 3mech He Tpebyercs.

2.5.6. Pacuem xonodencamoprozo u cuoKocmrozo mpybonpoeooos
C NOMOUBIO HOMOZPAMMbL

Pesyaprar:

BBIOpAH KOHIEHCATOPHBIA/XUIKOCTHBINA TPYOOITPOBOX:
d =18 - 1 mmnpu: £, = +45 C; t = —6°C; AT = 0,6 K;
I, =364wm;, Q =22xBr.

2.5.7. Pacuem naznemameavrozo mpy6onpoeéoda
C NOMOWBIO HOMOPAMMBL

PesynbTaT:

BBIOpaH HarHeTaTeJIbHbIN TpyGONpOBOL:

d =122.-1wmm mpu: £, = +45°C; £, = —6°C; AT = 0,6 K,
l.=78wm; Q =22xBr.

Ilpumep (puc. 2.54)

Hano: Q = 8 kBr, t= —15°C, ¢. = +50°C, maxc. nanenue AT = 0,5 K, mmna
TpYyOBI 25 M.

HaiiTn: muamerp TpyboIpoBona.

Pemenue: nuaun A-B u C, 3sateM D-E-F maror Touky rnepeceyenus G mMexmoy
10 x1u12x1.

Bribpano: nuametp Tpybomnposoga 12 x 1.

IlageHue TenepaTyphl: JUHMSA I-t M yIMHEHHE D JalOT TOYKY MEPECEYECHUS V.
DKBUBATEHTHOE NafeHUe JaBICHUS Ha yJacTKe TpyOompoBoda IIMHOM 25 M cocTaB-
et 0,35 K. '

Ilpumep (puc. 2.55)

HMauno: Q = 30 kBr, ¢ = —30°C, f. = +45°C, makc. nagenue AT = 1 K, wmna
TpyOsI 70 M.

Haiimu: guaMeTp TpyOOIIpoBOIa.

Pemenne: 1uaun A-B u C, 3atem D-E-F gator Touky nepeceyeHus G Mexny
28 x 1,5 u 35 x 1,5.

BwiOpano: guametp Tpybomposoaa 35 x 1,5.
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2.5.8. Bvibop napamempoé ceKuuoHuUpo8anHvix mpybonpoeodoe
HA CMoOpoHe 8CACbIBAHUA U HAHEMAHUA

B xomonuibHBIX YCTAaHOBKAaX ¢ KOMIIPECCOPaMU PEryJIUpyeMOii TIPOU3BOAUTENBHOCTH
00 B KOMOMHAIIMM U3 HECKOJBKHMX Iapa/UIeIbHO BKITIOYEHHbIX XOJOAWUJbHBIX Ma-
LIMH Tpebyemast XO0A0POU3BOIUTENBHOCTh MOXKET HACTPAMBATBCSL HA TEKYIIYIO CU-
TyalHIo 3a CUET TOOKIIOUEeHHUs WIM OTKITIOUCHUS IIMJIMHAPOB HMJIM, COOTBETCTBEHHO,
KOMIIPECCOPOB.

Takas peryiupoBKa MPOU3BOAUTEIbHOCTH OCYIUECTBISIETCS MOCPEICTBOM CIle-
IMAIBHOTO 000pPYAOBAaHUS — TIPEUMYILECTBEHHO B 3aBUCMMOCTHU OT AaBJICHMUS.

DOyHKIMOHUPYIOILAS Ha OCHOBe xagaredra R 507 xoMOGMHMPOBaHHAS XOJIOANIIb-
Hasl YCTaHOBKa, pabouKe TeMIepaTypbl KOTOPOH HaXOMATCsA Ha YpoBHe 1 = —12°C u
t. = +45°C, nomkHa obecrnednBaTh X0JI0NONPOU3BOIUTENbHOCTE O = 70 KBT.

JomycTtiM, IpoekTHpyeTcss KomOuHupoBaHHbIM 010K Celsior VPP 300-4231 ¢
TpeMsI TIOJIyTepMeTUYHBIMU KomitpeccopaMu Thmia 4P-10.2Y ¢upmer burtiep, ¢ tpe-
Oyemoii xomoxonpoussoauTeabHOCThIO @ = 70,87 KBT npu notpebisemMoii MolLHOC-
™ P, = 31,74 kBr. [lanee, xomIpeccop ¢ BO3AYIIHBIM OXJTAXIEHHEM TOJDKEH PACTo-
Jlarath IBYMS SJIEKTPOIBUTATE/ISIMU BEHTWISITOPOB, UMETh YPOBEHb 3BYKOBOTO IABICHUST
Ha paccrogHur 5 M < 50 mB(A), ©OeccTyrleHUaTyIO PEryJIMPOBKY 4ucia OOOpOTOB U
CMOHTHUPOBAHHbIM BHIKTIOYATEH VIS TIPOM3BOACTBA PEMOHTHBIX paboT.

PaccunTbiBacTcs mnpeactapaeHHass HUXE MOMEIb:

tun GVH102B/2-S(D)-F4T ¢upmbi IontHep

TEXHUYECKHE XapPaKTEePHUCTUKM: Q. = 103 xBr;

TemnepaTypa NMPUTOYHOTO Bo3myxa: [, = +35°C;
t. = +45°C;
AT=10 K;

49 nb(A) Ha pacCTOAHUA 5 M.

®aszoBag orceuka peryastopa yucia obopotoB GDR8 ¢ matumkoM naBmeHUs
GSW 4003/F.

PeMOHTHBIN BBRIKJIIOUATEND VIS KAXKIOTO IBUTATENS] BEHTUJISITOpA CMOHTHPOBAH,
COETMHEH TTPOBOAAMU W TOTOB K IKCILTyaTalluy

KoMiipeccop ¢ BO3MYILHBIM OXJIaXIE€HUEM YCTAHOBJIEH Ha Tuiat¢opMe TIPpsiMO
Hal CTAHUHOW MalllWHBI MTOJl OTKPHITHIM HeOOM.

[Tepemnan BRICOTBI HA yYacTKe OT MPHCOCHMHEHWS KOJUIEKTOPHOU TPYOBI Ha CTO-
pOHE HarHeTaHuss KOMOMHWPOBAHHON YCTAHOBKHU 10 BXOAA B KOMITPECCOP COCTABISIET
lreom = 7 M.

BeprukanbHblil MpoJIET HATOPHOro TPyOONMpoBOAa MPUAETCS pa3AciUTb Ha ABE
TIPOTSIHYThIE MAPAJUICABHO JAPYT APYTY HUTKHU, ¢ TeM 9ToObI TTpH paboTe yCTAaHOBKU B
peXUMe YaCTUYHOM Harpy3ku (KOrna, HampuMep, OJIMH KOMITpeccop paboTaeT, a 1Ba
JIDYTUX OTKJIFOYEHBI) MOITa TIepelaBaThCs M COOTBETCTBYIOIAS] YACTUUHAS ITPOU3BO-
JUTEIBHOCTL (B paccMaTpuBaeMoM cilyyae 3To OyaeT Bcero 1/3 OT MOJHOU xonom0-
TIPOU3BOJUTEILHOCTH).

2.5.8.1. Pacuem cexuuonupoeannozo HacHemamenbHo20 mpy6onpoeooa

BepHemcst XK 130XeHHOMY BBILLE TIPUMEDY.

C noMollbl0 HOMOTPaMMbI OIIPEAC/ISEM HAMNOPHBIA TPyOOIIPOBOI, PacCUMTaH-
HbIM CHauyaa KakK equHas UeabHAas JTUHUA:

d = 35x 1,5 Mm.

PacueTHble nanHble:
I =1 130%=09,0mm t =—12°C; 1. = +45°C; AT = 0,6 K, Q = 70 xBr.

Kak xe Teniepb pa3bUTh 3TOT HAMIOPHBIM TPYOOIIPOBOA HAa OTHEIBHBIE YYACTKU?
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35 1,5 @ @

B A
Bx15wm [22x1um

~
J 35x15um

W
@) K oxnaxnaembim
o
obvekTam
28]x 1,5 MM

M or OXnaxaaeMbix 00bEKToB

Puc. 2.56.

1. Pacuer y4yacTka TpybonpoBona A misi paGoTsl B peXHMMe YACTHYHON HArPY3KU
(puc. 2.56).

0, 70xBr
37 3

C moMolipio0 HOMOTpaMMBI (puc. 2.57) yCTAHABIMBAIOTCS Pa3MEPHI Y44CTKA Yac-
THYHOH Harpysku: d, = 22 x 1 MM.

2. PaccuMTaHHbIi1 BHAYATIE eIUHbIA HATIOPHBI TPYOOITPOBOIL C d = 35x 1,5 MM obnamaer
JKHMBbIM CeUYeHHEM (= CBOOOITHBIM NPOXOOHBIM cedeHueM) A = 0,0008042 M2 (cm. Tabn. 2.30).

Y4acToK YacTUYHOM HaTPy3KH HAIIOPHOIO TPYOSOIIPOBOIA C d, =22 x 1 MM umeeT
cBobogHOE MpoxoaHoe cedeHue: A = 0,0003142 m2.

3. Ins ompeneseHUs MapaMeTpoB ydacTKa Tpyborposona B Hamo cHauanga Bbi-
4YECTh BEJIMYMHY ITOMEPEYHOrO CCYCHHUS YYacTKa A M3 BEJIMYMHBI IIOIEPEYHOIO ceye-
HHsI, MIMEIOLLIETO MECTO MPH IIPOKIANKE €IMHOTO LEJBHOTO TpyOOMpOBOaa: MOMepey-
Hoe ceyeHue yyactka B = 0,0008042 m? — 0,0003142 m2 = 0,0004900 m2. CorslacHO
tabdn. 2.30, 3nech nomoiimeT TPyOOIIPOBOA ¢ d, = 28 x 1,5 MM — 3TOT pa3Mep ClenyeT
Cpasy 3a BBIYUCJICHHBIM 3HAYEHHEM TOTEPEYHOTO CEYEHHSI.

Pesyabrar: yyactok B ¢ d = 28 x 1,5 Mm.

Ipumep (puc. 2.57)

Hano: Q = 10 kBr, £ = —20°C, #. = +40°C, makc. nmagenne AT = | K, miuna
TpybomnpoBoga okoyio 80 M.

Haiiru: pnamerp TpyGoripoBoza.

Pemenne: muaum A-B u C, 3atem D-E-F mawor touxy nepeceuenuss G Mexay
22 x 1 mn28 x1,5.

BeiGpan: muamerp Tpybonposona 22 x 1.

Ianenue napiaeHust; TUHUM r-t 1 D HaioT TOYKy repecedeHHs v. DKBUBaIEHTHOE
TMaJIeHUe TeMItepaTypsl 1A Tpyosl jnuHoM 80 MM coctasiser 1,1 K.

=23,33 kBr.

QU, YaCTU4YH Harp
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Tabmnpa 2.30

HapyxHoiii  Buyr- CeobopgHoe BHyTpeHHsa HapyxHaa  CooTHoweHwue Emkocts, Bec,
1] peH- NpoXogHOe MOBEPXHOCTb, NOBEPXHOCTb, HAPYXKH./BHYTPeHH. AM®/M  Kr/M
X TONWKUHA HHH O, ceueHne, M?/M Mi/m noBepXHOCTEH

CTEHKH, MM MM MM2

6x1 4 0,0000126  0,0126 0,0188 1,5 0,0126 0,140
10 x 1 8 0,0000503  0,0251 0,0314 1,25 0,0503 0,252
12 x 1 10 0,0000785 10,0314 0,0377 1,2 0,0785 0,310
16 x 1 14 0,0001539  0,0404 0,0503 1,14 0,1539 0,412
22 x 1 20 0,0003142  0,0628 0,0691 1,1 0,3142 0,590
28x 1,5 25 0,0004909  0,0785 0,0880 1,12 0,4909 1,120
35x 1,5 32 0,0008042 0,1005 0,1100 1,09 0,8042 1,420
42 x 1,5 39 0,0011946  0,1225 0,1319 1,08 1,1946 1,710
54 x 2 50 0,0019635 0,1571 0,1696 1,08 1,9635 2,940
64 x 2 60 0,0028274  0,1885 0,2011 1,07 2,8274 3,467
76 x 2 72 0,0040715  0,2262 0,2388 1,06 4,0715 4,140

IMpumeyanue:

CeKUHOHMPOBAHUE BCACHIBAIOLIVX TUHUM JJIsS MIEpeayy [MPOU3BOAUTEIBHOCTH B
30HE YACTUYHOM HArpy3KM, KOrma KOMOMHMpPOBAaHHASI YCTAHOBKA PACIIONOXEHA BhILIE
OXJIaXTaeMBIX OOBEKTOB, OCYIIIECTBISIETCS TI0 TOMY XK€ TIDUHLIMITY, @ UMEHHO B Tako#
MOCIeIOBATEILHOCTH:

1) pacyeT eIMHOIO BCACHIBAIOLIETO TPYOOIIPOBOAA LI IOJTHOW XOMOLONPOU3BO-
IUTEJIBHOCTH;

2) pacder yyactka A Wit paboThl C YaCTUYHOM HArpy3Koi;

3) omnpeeNneHne TUIOLIANN KXUBOTO CEUSHMUS ABYX YUACTKOB U OTMEpalMs BbIUU-
TaHUS,

4) pacuer yyactka B.

2.6. BoiGOp BCnOMOrartesibHbIX 3/1EMEHTOB
XONOAUNBbHOA YCTaAaHOBKWM

2.6.1. Pacuem mepmopecyaupylouiezo 6eHmuin

Tepmoperynupymomiemy Bentwiio (TPB) npuaaercst ocoboe 3HaYeHUE B XOJIOAUIBHON
YCTAHOBKE, TaK KaK OH CIIOCOOEH TaK WJIM UHAYE BO3JEHCTBOBATL HA TIPOLECC TETUIO-
o6Mena. 3agadveit TPB wiM paclIMpUTENBHOTO KJIallaHa sIBJsIeTCs I10/1aya B UCIapu-
TeJIb ONPEAETICHHOTO 00beMa XHUIKOTO XJIAareHTa B LEJSIX ITOJTHOTO €ro UCIIApEeHUs B
npolecce KUTIEHMUS.

Iocre xumneHus ra3o00pa3HbIi XJIaJareHT HArpeBaeTcsl B UCNapUTesie, ¥ 00pasy-
IOLIASICS TIPA 3TOM Pa3HOCTh TEMITEPATYP MOXET CIYKUTh Moka3atesneM 3hPeKTUBHO-
CTH KCIIOJIb30BaHMS JaHHOIO YCTPOMCTEBa.

Tak, npn HU3KOM K03GGULIHEHTE HCIIOIb30BAHUSI UCIIAPUTENIS YBEJIMYUBAETCA
MIPOTSLKEHHOCTD 30HBI HATPEBa Ia3000pa3HOro XJIaJgareHTa, YTo, eCTECTBEHHO, IIPUBO-
JIUT K 3HAYUTEILHOMY TIEPETPEBY.

BhicokHit xe Ko3(hDHULMEHT UCITONb30BaHus JaeT o0paTHEIN 2ddekT — ¢ cooT-
BETCTBYIOIIMM CHIXXEHHWEM YPOBHS TEpErpena.
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[leperpeB BcachIBAEMOIO ra3a UrpaeT pojib PeryJHPYIOLIErO BO3MEHCTBUS B OTHO-
HIeHUM pacliUpUTeSILHOTO KiianaHa. Takum o0pa3oM, TPABWILHO BHIOPAHHbIA TEPMO-
pETYJIMPYIOILIMIA BEHTW/Ib, U3MEHSISI CBOE CBOOOMHOE IMPOXOIHOE CeUeHUe, PEeryupyeT
pacxojl XJamareHTa B 3aBUCHMOCTH OT KOHKPETHOTO paboyero COCTOSTHUS UCTIApUTENs.

Q

0

Kpusas curHana munm-
[ MaibHO# YCTORYUBOCTH

Heycroilunsas YcTodumusas
30Ha 30Ha

Puc. 2.58.

Pucynok 2.58 moka3spiBaeT, YTO MUHWUMAJIBHO YCTONYUBBIA CHUTHAJI, BBITIOJTHSSA
GYHKIHMIO peTyIUpYIONIEro Bo3aecTBusa wisd TPB, oraenseTr ycToOWUMBYIO 30HY Mepe-
IpeBa OT HEYCTONYMUBOM.

[anee, HETpyoIHO 3aMETHTD, YTO IepeaaBacMasi MPOU3BOAUTEIbLHOCTb UCTIAPUTE -
Jisl TIPA CHIKEHWU TIEPEerpeBa BO3PACTAeT 0 JOCTIDKEHUS MUHUMAJIbHO YCTOMYMBOIO
curHana (MSS).

[Tpu omyckaHuu KpuBoii MSS (cM. puc. 2.58) HIKE YCTaHOBJICHHOTO 3HAYEHUs
HaYMHAETCS TaK Ha3bIBaEMOE «OpOCaHMEe» PaclIMPUTEIHLHOTO KIAraHa, CICICTBUEM Yero
SRISIETCS YBEJIMUCHHUE JI0JTM HEMCIIAPUBILEHCS XMIKOCTA B MHXKEKTHPYEMOM Tase, 4To, B
CBOIO OYepelib, OTHIONL HE CTIOCOOCTBYET POCTY TIOJIE3HOM XOJI0ZONMPON3BOIUTENBHOCTH.

Ecnu BHECTM maHHYIO XapaKTepUCTUKY KilamaHa B puc. 2.59, MOJIyYuM Cleaylo-
IYI0 KapTUHY: KianaH | paGoTaeT ¢ IeperpeBoM HuXe JuHuM MSS, To ecth Heyc-
ToiuKBoO. IlpH yBeIHYECHHHU CTATUYHOIO Teperpesa (MpU KOTOPOM COOCTBEHHO U Ha-
yuHaeTcsa OTKpbITHe kiamaHa) TPB dyHKUMOHMpYET BIIOJHE YCTOWYMBO — HA
HeDOJIbIIIOM «be30MacHOM paccTOSHUM» OT AMHUKM MSS. KitanmaH nmoJHOCTBIO OTKDHIT,
KOT/Ia TIEpPerpeB BO3pACTAET J0 YPOBHSI, HEOOXOMUMOTO [t TAKOTO OTKPHITUS. Bropas
BO3MOXHOCTh MOXET OBITh PEAIM30BaHA KJIAIIAHOM MEHBILEH MOIIHOCTH (KJIamaH 2).

[Ipu pacuyere TPB npexne Bcero ciaeayeT ONpeae/uTh pa3HOCTh AaBJICHUN B IpO-
CTPaHCTBe HaJ PaCIIHPUTENBHBIM KJIAIIaHOM.

IIpu sTOM pexoMeHOyeTCs NeHCTBOBATh TAKUM 00pa3oM:

1) BBIYECTb BEJIMUMHY HABJIECHUSA KUIIEHUS P M3 BEMYMHBI JaBJIEHHS KOHIEHCA-
uun P P, — P

2) ompenenThb NajcHUE NTaBIEHNS B KOMITOHEHTaX XUAKOCTHOTO TpybompoBoaa
(ecu TAaKOBbIE MUMEIOTCS), HAIIPUMED: AP OCylUUTENIs, CMOTPOBOTO CTEKJIA, 3ATIOPHO-
TO BEHTWJISL C PYYHBIM YTNPABJIECHHUEM, 3JIEKTPOMArHWTHOIO KJJAMaHa, BOCXOASIIETO
y4acTKa, paclpele/uTeIsl XUAKOTO XJIaJareHTa, pacnpeieIuTeIbHbIX TpYOOK;

3) ompeneIuTh OCTATOYHbIN MEpeIaj AaBJIEHHH ITOX ACHUCTBUEM PACIIAPUTENIBHO-
ro kinanaHa AP = (P. — P) — (AP, + AP, + AP, + AP, + AP, + AP, + AP, + AP);

obur
4) YCTAaHOBHTH TEMIICPATYpy XKHUIKOIro xjagarcHra nepen TPB.
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q,
JnHng MSS — MUHUMANLHO YCTORYMBLIA CUTHAN
Make. Knanan 1 ¢ u3MeHeHHOM
NpOU3BOAUTENBHOCTh f—~— — — XapaKkTepucTUKOiA 3a CYET pocTa
KnanaHa CTaTNYecKoro neperpesa
HopmanbHas KnanaH 1
NPOU3BOAUTENBHOCTb f—— ————
Knanau
anara Knanan 2
3ona MEHbLIEN NPON3BOANTENBHOCTH
HeycTon-
YUBOCTH
Crarvyeckwii | Meperpes, foCTaTouHuI Ly
neperpes | AR OTKPHTHA Kanana
Pabouyuit neperpes
Pnc. 2.59.
IIpumeyanmue:

Ileperpes XMAKOrO X/1afareHTa B Cydae MCIOIb30BaHUsI KOHIEHCATOPHBIX arpe-
raToOB C BO3OYIUHBIM OXJIaXieHueM cocTabisier mopsinka 2 K. Temmneparypa xuakoro
XJ1afareHTa B KOMOMHHPOBAHHBIX YCTAHOBKAX B peXUME 3aMOPAXUBAHUA C ITOCTO-
POHHUM JIH60 COGCTBEHHBIM NEpeoXIaXIeHNEM HaxoIuTcs Ha yposHe 0°C;

5) ompeneauTh NONPaBOYHbIA KO3(GMUIMEHT s MCIONB3yeMOro MapaMerpa
u3 1. 4;

6) orpeneUTh MONPABOYHBIH KO(DMULMEHT I yCTAHOBIEHHOTO TTEPEaa 1aB-
JIEHWH Hal KJIANaHOM M3 . 3;

7) BBIYMCJINTDL TIPOM3BOAUTENbHOCTS TPB mpu ycinoBusix paGoThl JAHHOM ycTa-
HOBKH;

8) BBIOpaTh cooTBercTBYMOIIMI THNl TPB.

IIpumep pacuema

Huskoremneparyprnas xamepa: Q, = 7,8 kBrt; tp = —20°C; 1, = —28°C;
AT (pasHocts TeMnepatyp) = 8 K; ucnapurens SGBE 101 dupmer Kiob6a ¢ MuoOTO-
KpaTHbIM BIPBICKOM 4epe3 pacrpeaenurens Kiba-CAL: 7. = +40°C, 1, = +38°C;
1, = —22°C; x1anareHT R 404 A; XHIKOCTHBI TPyGOIPOBOL, d=12x1mm [ =12m,
U3 KOTOPBIX 7 M IPHXOASTCS HAa BOCXOISIIMIN Y44CTOK; UCIIAPUTENIb PACIIONOXKCH
Hall KOJUIEKTOPOM KMIKOCTH; 2 3AITOPHBIX BEHTHJISI C PyYHBIM YIIPABICHUEM, BCTPO-
€HHBIE¢ B XXHIKOCTHBIH TPyOOIIpOBOA — Hepeld GHIBTPOM-OCYIHTENEM U MOCIE HETO;
CMOTPOBOEC CTEKJIO ¢ HHAUKATOPOM YPOBHS KHIKOCTH; OCYIIHTEINb, SJEKTPOMATHUT-
HBII KjiamnaH.

3aeck momkeH ucnonb3oBaThess TPB ¢ BHEIIHMM BBIPaBHUBAHMEM IABICHUS B
MastHOM HUCTIOTHEHUM ¢ ¢iiaHueM GhUpMbl AJIKO.

HsrotoButens yKa3biBaeT MPOM3BOAUTEBHOCTD KJIAMAHA TP OTIPENeTeHHBIX YC-
TAHOBJICHHBIX TEMIIEPATypax MCIApEeHUs ¥ KOHACHCALMH.
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B sToMm cityyae rpuBefleHHEBIE B KaTajlore TaHHbIE OCHOBAHBI Ha CJIEAYIOIMX Xa-

paKTepUCTUKAX:
= +4°C; 1. = +38°C; nepeoxnaxnenue = 1 K.

IToaToMy TpeOyeTcs onpeneuTh IPOU3BOIUTEIEHOCTD TIPH YKA3aHHBIX YCIOBHSIX
paboThl YCTAHOBKM, I Yero TIPUAETCI OOpaTHTHCA K TAaOIWIIaM, COCTABIEHHBIM M3-
TOTOBHTENACM.

JIist MHBIX 6a30BBIX YCIOBHM, OTIMYHBIX OT TPENCTABIEHHBIX B KATAIOTE, HOMH-
HaJbHasi TIPOM3BOIUTEILHOCTh KIanaHa BHYUCIAETCA Mo (opMyIe:

=0 K. Ka,

INonpapounbrit Koaq)(bnunem' K mna ;= +38°C u £, = —28°C HaxonsT myreM
unTepnonsuuu: K = 1,845 (cM. TabIULY napaMeTpOB)

ois Bbmncneﬂmi Ko3ppuimeHTa KA, Hajo CHaYana ONPENEJIUTH IONHYIO pa3-
HOCTH AaBJieHHil B 30He Han TPB.

AP ocyumens — 0,14 6ap mo AMH 8949 — He3aBHMCHMO OT M3TOTOBMTENIA M THIIA
amnmapara.

AP CMOTPOBOIO CTEKJIA: 3[E€Ch BEIMYMHON MaJeHus HABJICHHS MOXHO TIpeHe6-
peyb, MOCKOJBKY MPH 3TOM HE OTMEYaeTcs CKOJIbKO-HHMOYIb 3aMETHBIX M3MEHEHMH
MOIEPEeYHOro cedyeHusi. B MasHOM HCITOJIHEHMM CMOTPOBOE CTEKIIO BHIGHpAETCS TOTO
Xe JuaMeTpa, KakuM obiajaer XWIKOCTHBIH TPyOONpOBOX.

AP 3a110pHOTO BEHTWJIA ¢ PYYHBIM YIIpaBJieHHMEM: TaKOW BEHTWIIb PacCUMTHIBAET-
CA C yYETOM JMaMeTpa MMEIOIIErocs XHAKOCTHOIO TPYyOOIIpOBOA, TaK 4TO OGBIYHO
MaficHue JaBlieHUs Hal 3TOH apMaTypoi OCTaeTcsi HEUM3BECTHBIM.

HarotosuTenb NpUBOAMT B Tab/MIaX TaK Ha3biBAEMBIH MoKa3zatesb k,, (koaddu-
LMEHT MPOIYCKHOM CTIOCOOHOCTH) ¢ eAWHUIIeH M3MepeHus B M3/4ac. DT0T mapaMeTp
YCTaHABJIMBAETCS U3 pacyeTa pacxola BOABI C TeMIlepaTypo# £, = +20°C u nageHueM
JapieHus B 1 Gap.

1 TIpUMeHEHNs B OTHOLICHMH XOJIOAWIBHOM YCTaHOBKM IIOKa3arenib K, ITpU-
IETCS MpeoOpa3oBaTh ¢ MOMOIIBIO MOIXOAALINX OpMYJT (CM. COOTBETCTBYIOLIHE ITPH-
MEpBI pacyeTa).

Bpi0Opan: 3amopHBIN BEHTWIE C PyYHBIM yrpaeiaeHueM Danfoss BML 12 mw;

Ko3(pHIIHEeHT MpoIycKHo crocobHocTH k, = 1,50 M3/4ac.

OOBeMHBIN pacxol XIalareHTa uepe3 JaHHBI BEHTHIb COCTABJIAET;

v, =360 s vac, 0, = 7.8 i/

don " Pr
= h, — h, = 356 xIIx/kr — 259 xJIx/kr = 97 KIX/XT.
V =0, 00105 M3/KT u3 lgP,h-muarpammel R 404 A.
Py = 952 38 xr/M>.
3HavyeHMs] SHTATbIUK U3 IgP,h-nuarpaMMsl R 404A:
_ 78-3600 2800
F1797.95238  92-380,86

ITagenue namieHus, 0GyCIOBICHHOE 3alOPHBIM BEHTHWIEM C PYYHBIM YIIpaBiie-
HueM BML 12:

=0,3040 M> /uac.

2
(Yo
AP_[kV) 100" %P

2
_ (0304795238 _, 1391 6ap.

(1,5)*-1000
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AP snextpoMarauTHoro kianada = 00,1168 6ap; cM. puMmep pacueta 1. 2.6.2.
AP xunkoctHoro Tpybomnposoaa = 0,1073 6ap.

ITamaTka st onpenenennst AP XUIKOCTHOro TpybompoBoia

BhluncieHHe CKOPOCTH TEUYEHUST W

— Qﬂ 4
ve Pr 9on dhion w/e.
0, = 7.8 kllx/c.
pr = 952,38 xr/m’,
Gon = 97 xIx/xT.
d = 0,01 m.
78-4 =1,075 m/c.

Y= 95238970001«

OHpCIICIIeHI/lC NaaCHUs JABJICHUA B XKUIKOCTHOM TDY60HpOBOJIC, HE€ CUMTasA €ro
BOCXOOSIICTO yYacCTKa:

2
aptlpe v o

PRSI ap.
2
AP = 0,03-6,50-952,38-(1,075) .
0,01-2
AP = 10 731 Ila. '

AP = 0,1073 Gap.

A — koadduumeHT TpeHus Tpyon (1ambna), 6e3 eqUHUIIE UBMEPEHUS;
A, = 0,03;

/ < [ metpax, [ =6,50m ([ + 30% kak npubaBka Ha GUTUHIK);
Pr — IUIOTHOCTH XUIOKOTO xTanareHTa R 404A mpu:

t, — +38°C; p, = 952,38 xr/m3;

W — CKOpOCTb TEUEHHSI, M/C;

w — 1,075 m/c;
d. — BHYTPCHHUI OMaMeTp TPyORl, M;
d = 0,01 m.
B urore nmonyyaem:

M-kr-M° H

M-M>c? —F_Ha'

APHchuijuero ViacTKa = h ’ pR : g B H/Mz = Ha’
roe h = 7,0 m; .

Pr = 952,38 kr/m3;
£=9,81 Mm/c?;
AP =17,0-952,38 - 9,81 = 65 399,93 Ila;
AP = 0,654 Gap;
AP = 0,654 6ap.

BOCXOOAUICTO YyHacTKa

Bmecte AP = 0,5 6ap,
CTpeACITCSHbX TpY6OK TOCKOJIbKY UcTToNB3yeTcs pacnpeneaureis Kiiba-CAL.
B mpoTBHOM cilyuae Ha TpaKTWKe TpMHMMAIOT [UIsl pacrpeneiautens BeHTypu
AP = 0,5 6ap v 1 pacnpeseauTeTbHbIX TpyooK AP = 0,5 Gap; rpu HCII0IB30BaAHUU
pacnipeaenuTtens ¢ Tpyokoi ITuro monygaercs AP = 3,5 6ap.
Pacuer nmosHoOro nageHus AapjeHUst TIipy NpoxoxkneHuu yepes TPB:
AP, = (18,30 — 2,27) — (0,14 + 0,0391 + 0,1168 + 0,1073 + 0,654 + 0,5).

PACNIPENEIUTE IS KUIKOrO XJagareHra }
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AP = 16,03 — 1,5572 = 14,47 Gap.

[Monpapouynslit k03ddUNMEHT I YKa3aHHONI BbIlIE Pa3HOCTH JaBjEHHH CO-
CTaBJISeT:

K., = 0,846.

HomunanpHasi Ipon3BOANTENBHOCTL TPB BhruMcisiercss ¢ mOMOIIEBIO (hOPMYIIBL;

QN = Qo ’ 1<1 F - KAF’ KBT.

O, =78-1,845-0,846 = 12,17 xBr.

Ha ocHoBe BbluucneHHOM TpeOyeMoi mpousBonutenbHocTd TPB BeIOMpaeM u3
Katasmora (cm. Tabm. 2.31) caenyrowuii T Alco TCLE 250 SW.

Hanubiit TPB mMeeT HOMHHAIBHYIO TIPOU3BOAUTEIBHOCThL TIO KaTaJoTy
Q, = 12,2 kBr. Ora BesuuyMHa Ga3upyeTcs HA TeMmIlepaType KuneHus 1 = +4°C u
TEMIIEpaType KOHAEHCAlMH f. = +38°C ¢ yyeToM MNepeoxnaxaeHus: Xuakoctu AT = 1 K.

ITo aroii mpuuuHe TOTpebOBayics TepecuyeT Ha (haKTUYECKHAE YCIIOBUSI pabOTHI
YCTAHOBKM C MOMOLIBIO pacuyeTHOH (opmyisl QO = @, - K.

Tabmma 2.31. Beioop TPB

TPB, mogenbHbiit psapg T
[lmanason Temnepartyp kunenus —45/+30, °C
R134A R 22 R404A /R507 R407C
Tuno- Tun HomuHans- Tun Homutans- Tun Homuxans- Tun Homunanb- Bcraska
pas Hasl Npon3- - Hafl NpoM3- Has Npous- Hasl MPoM3- KJanaHa
Mep BOAWTENb- BOAHTEN- BOAWTE/Ib- BOAMTENL-
HOCTD, KBT HOCTb, KBT HOCTBb, KBT HOCTD, KBr
25MW 15 50 HW 1,9 258W 13 50 NW 211 X 22440-B1B
I5MW 29 100 HW 3,7 15SW 26 100 NW 4,0 X 22440-B2B
150 MW 6,1 200 HW 79 150 SW 5,6 200 N\W 8,5 X 22440-B3B
200 MW 93 250 HW 119 200 SW 84 300 N\W 129 X 2244083, 5B
TCLE 250 MW 135 300 HW 17,3 250 SW 122 400 N\W 18,7 X 22440-B4B
350 MW 17,3 500 HW 22,2 400 SW 15,7 550 NW 240 X 22440-B5B
550 MW 23,6 750 HW 30,4 600 SW 215 750 N\W 329 X 22440-B68
750 MW 32,0 1000 HW 41,1 850 SW 29,0 1000 NW 444 X 22440-878
900 MW 37,2 1200 HW 47,8 1000 SW 33,8 1150 NW 51,7 X 22440-B8B
TIRE 11MW 45 14HW 58 12SW 4 14NW 62 X 11873-B4B
13MW 57 18HW 74 14SW 51 17NW 80 X 11873-B5B
oMW 71 2HW 91 18SW 63 21NW 99 X 9117-B6B
TERE 19 MW 81 26 HW 104 208w 72 25NW 112 X 9117-B7B
25MW 112 35 HW 143 20SW 99 33NW 155 X-9117-B8B
3ITMW 135 45HW 174 34SW 120 2NW 188 X 9117-B9B
TIRE 45 MW 174 55 HW 223 47 SW 154 52NW 241 X-9166-810B
THRE 55 MW 197 75 HW 253 61SW 174 TINW 273 X 9144B11B
68 MW 236 100 HW 302 77SW 209 94NW 327 X 9144-B13B

3HaueHUsT yKa3aHHON HOMUHANIBHOM NMPOU3BOAMTENLHOCTH AaHbl B Mepecyere Ha CIIeAyIo-
IIMe XapaKTepUCTUKH: TeMIteparypa kureHus: +4°C, temnepartypa KoHaexcauuu +38°C u
nepeoxaaxkaeHue xunkocty | K Ha Bxome B KiamnaH.
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Tabmuna 2.32. ITonpaBouyHble Ko3hduumeHTs ;s xiaagareHta R 404A

Temne- MonpasouHbiii koadxbmumenT, K Temne-
parypa Temneparypa kunexns, °C parypa
MmuaKoC- R 404A , R 404A XUAKOC-
TH nepex ™ nepex
KNanaHoM, KnanaHoM,

°C +30+25 +20 +15 +10 45 0 5 -10 —15 -20 -25 -30 -35 -4 4 °C
+60 156 159 164 169 1,74 181 188 19 206 243 295 356 437 538 6,71 847 +60
+55 1,32 1,35 1,38 1,42 1,46 1,50 1,55 1,61 1,68 1,96 2,36 2,83 3,43 4,16 5,12 6,34 +55
+50 1,32 1,18 1,20 1,26 1,26 1,30 1,34 1,38 1,43 1,67 1,99 2,37 2,85 3,43 4,18 5,14 +50
+45 1,04 1,05 1,07 1,10 1,12 1,15 1,18 1,22 1,26 1,46 1,74 2,05 2,46 2,95 3,57 4,35 +45
+40 0,94 0,96 0,97 0,99 1,02 1,04 1,07 1,09 1,13 1,30 1,55 1,82 2,17 2,59 3,13 3,80 +40
+35 0,87 0,88 0,90 0,91 0,93 0,95 0,97 1,00 1,02 1,18 1,40 1,64 1,96 2,33 2,80 3,38 +35
+30 0,81 0,82 0,83 0,84 0,86 0,88 0,90 0,92 0,94 1,08 1,28 1,50 1,78 2,11 2,53 3,05 +30

+25 0,76 0,77 0,79 0,80 0,82 0,83 0,85 0,87 1,00 1,18 1,39 1,64 1,94 2,32 2,79 +25
+20 0,73 0,74 0,75 0,77 0,78 0,80 0,81 0,94 1,10 1,29 1,52 1,80 2,15 2,58 +20
+15 0,70 0,71 0,72 0,73 0,75 0,76 0,88 1,03 1,21 1,42 1,68 2,00 2,40 +15
+10 0,67 0,68 0,69 0,71 0,72 0,83 0,97 1,13 1,34 1,58 1,88 2,25 +10
+5 0,65 0,66 0,67 0,68 0,78 0,92 1,07 1,26 1,49 1,77 2,11 +5
0 0,63 0,64 0,65 0,75 0,88 1,02 1,20 1,41 1,67 2,00 0

-5 . 0,61 0,62 0,71 0,83 0,97 1,14 1,34 1,59 1,90 -5
-10 0,60 0,68 0,80 0,93 1,09 1,28 1,52 1,81 —10

Nonpasoubii koaduumenT, K,

AP, 6ap 05 10 15 20 25 30 35 40 45 50 55 60 65 70 80 90 AP6ap
K, 4,55 3,21 2,62 2,27 2,03 1,86 1,72 1,61 1,52 1,44 1,37 1,31 1,26 1,21 1,14 1,07 K,

AP, 6ap 10,1 11,0 12,0 13,0 14,0 150 16,0 17,0 18,0 19,0 20,0 21,0 22,0 23,0 24,0 25,0 AP, 6ap
K, 1,02 0,97 0,93 0,89 0,86 0,83 0,80 0,78 0,76 0,74 0,72 0,70 0,69 0,67 0,66 0,64 K,

2.6.1.1. Koumpoavhbie 3a0anus

Tpebdyercst paccuntate TPB nis kaMephl oXJTaXaeHUs] TMBA HA OCHOBE XOJIOAOTIPO-
u3BoauTenbHocTH Q = 3,8 KBT nipu £, = +5°C u ¢t = —5°C; 1. = +45°C; 1, = +43°C;
t, = +3°C. B kauecTBe xynagareHra ucrnomnsdyerca R 134a (tabnuua CBOWCTB BOASHO-
ro napa miga R 134a). Mcmapuresb pacIiojloXeH Ha PACCTOSHUH 2,5 M BBIIIIE BHIXOIA
U3 KOJUIEXTOpa A cbopa XUIKOCTH. KUAKOCTHBIA TpyGONMpOBOA MIMHOMK 8§ M
1 nuameTpoMm d, = 10 x 1 MM. B TpyGo1ipoBojie TIpeayCMOTPEHO CMOTPOBOE CTEKIIO U
buIBTp-OoCcyIIUTEND IS XaxareHTa. [1ocKoabKy Takoil arperaTt BKIJTIOYaeTcsl OT Ka-
MEpHOT0 TepMOCTaTa, HEOOXOOMMOCTb B 3JIEKTPOMAarHUTHOM KJalaHe B JaHHOM
ciayyae ormagaeT. KpoMe Toro, 3/ech He BHasiHbl 3alOpHbIE BEHTWIH. B kadecTse
WCIapUTeNsl HaxoouT npuMeHeHue TUII Kiiba SPA 031.

IIpuauMaeM TPB co cMeHHBIM BCTaBHBIM OJIOKOM M BEPXHEH YacThIO, a TaKXe
crangaptHeiii TPB ¢ npucoeaquHeHHEM NaiKoi/pa3BabIIOBKOM.
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Bapuaumu: pewenuii

1. BeluuTaHHe BeJTMYMHBI JaBIEHU MCHIAPEHUs P M3 BEMYMHBI IABJICHHUA KOH-
AeHcaumn P.: P.— P = 11,529 6ap — 2,435 6ap = 9, 157 oap.

2. OnpeneneHue NaaeHUs JaBI€HUS B KOMIIOHEHTAX XHIKOCTHOIO TPyOOIpoOBO-
Jla, €CJIM TaKOBBIE UMEIOTCS, HAllpUMep:
AP =0,14 6ap;

OCYLUMTENS

= (,0322 6ap;

BOCXOMALIETO YYacTKa 8 Gap 2
(0Tna11aeT)

XUIKOCTHOTO prﬁonponona

CMOTPOBOIC CTEK1A
3aNOPHOTO BEHTHIS ¢ PYYHBIM YTIpaBICHHEM (OT]'[a):[aeT) >
(oTnagaer);
ACTIPCAC/IHTEA XUAKOTO xnauarema (OTnaﬂaeT);
DPaCTIpENE TUTENBHBLX $ OTl’Ia,ZlaCT)
B ucmapurese SPA 031C MHOTOKDPATHBIA BIIPBICK HE MPENYCMOTPEH.
OnpeneneHue CKOPOCTH TEYEHHUS W.
-4
w9t e
Prqon-d'i-m

SACKTPOMArHUTHOrO KJarnaHa

Q, = 3,8 xlIx/c;
pr = 1 135 xr/m3;
= 404 — 260,53 = 143,47 kIx/xT;
_ 38-4
1135.143,47-(0,008)* -
OIIpeJIeJIeHI/Ie naxCHUA JaBJICHHUA B XKUIKOCTHOM pr60HpOBOIIC 6e3 Bocxoasiue-
ro yJacrtka:

9on

=0,46 m/c.

Al pg-w?
AP = 42 ,Ha,

rae Ao, = 0,03;

I=1_,wm

I3KB = lNOM + 30%;

L. =T715m;

pp = 1 135 Kr/M?

w = 0,46 m/c;

d, = 0,008 M.

0,03-7,15-1135-(0,46)°

od 0,008-2

AP =3 219,73 Ila.

AP = 10,0322 6ap.

Apsocxozmmero yyacTKa =h- pR -3 H/M29
rae A = 2,50 M;

pp= 1 135 xr/M3;

g= 9,81 m/c.

AP, onmoro yuserea — 259+ 1135 - 9,81, H/m2

= (),2786 6ap.

BOCXOAAUIETO y4JacTKa

3. PacyeT monHOrO NajgeHWsA JaBlicHus, odyciioBaeHHoro TPB:

APoam (P. = P) — (AP, + AP, + AP,), Gap.
= (11,592 — 2,435) — (0,14 + 0,0322 + 0,278).
AP = §,71 bap.

o6t
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4. I3MepeHue TeMITepaTypbl XUOAKOTO xjanareHTa nepea TPB:

t, = +43°C.

5. On peneneHHe TIONPaBOYHOTro Koad¢uimeHrta K  mo rabianue:

K .= 1,122,

6. OmpeneneHue nonpasoyHoro koadduuuenta K, mo tabmuie:

K, = 0,842

7. Bbl‘{I/ICJIeHI/Ie TMPOU3BOIMTENTLHOCTH TPB B MpUHSITHIX YCITOBUSIX palOThl YCTAHOBKM;
Q =

= 0, - K - K, xBr.
38 1122 0842_359KBT

°°©
]

Bb 00p COOTBETCTBYIOLIETO THUMA KianaHa (cM. Tabm. 2.31—3.34).
8.1. TCLE 150 MW
8.2. TISE-MW c BcraBHbIM GJI0KOM (pa3Mep coruta 3) — ¢ HapyXHbBIM BbI-

PaBHUBAaHWEM JaBJICHHS.

8.3. TIS-MW ¢ BctaBHBIM 6;10KOM (pa3mep coria 3) — ¢ BHYTPEHHUM BHI-
paBHHBaHUEM JIABJICHHUS.

8.4. TN 2 ¢ comnom 03, BHyTpeHHee BoipaBHuBaHue napieHus (Danfoss, 6e3
BBIOOPKM W3 KaTajora).

8.5. TN 2 ¢ comom 03, HapyXHoe BEIpaBHUBaHWe mapineHua (Danfoss, 6e3
BBIOOPKM M3 KaTajora).

Ta6maua 2.33. Beibop TPB

TPB, mogenbHbid pag T
[vanason Temnepatyp kunenus —45/+30, °C
R 134 A R 22 R404A /R507 R407C
Tuno- Tun Homunanb- Tun Homunane- Tun HomuHanb- Tun HomuHanb- Bcraska
pas- Has npous- Hasl npoM3- Has Npou3- HaA NPoM3- K/anaHa
mep BOAHTENb- BOAMTENb- BOAMTENb- BOAWTENb-
HOCTb, KBT HOCTb, KBT HOCTB, KBT HOCTb, KBT
25MW 15 50 HW 1,9 258W 13 50 NW 2,1 X 22440-B1B
IS MW 29 100 HW 3,7 158W 26 100 NW 4,0 X 22440-B2B
150 MW 6,1 200 HW 7,9 150 SW 5,6 200 N\W 8,5 X 22440-B3B
200 MW 93 250 HW 11,9 200 SW 84 300 N\W 129 X 2244083, 5B
TCLE 250 MW 13,5 300 HW 17,3 250 SW 12,2 400 NW 18,7 X 22440-B4B
350 MW 173 500 HW 22,2 400 SW 15,7 550 NW 240 X 22440-B5B
550 MW 236 750 HW 30,4 600 SW 215 750 NW 329 X 22440-B6B
750 MW 32,0 1000 HW 41,1 850 SW 29,0 1000 NW 44,4 X 22440-B7B
900 MW 37,2 1200 HW 47,8 1000 SW 338 1150 NW 51,7 X 22440-B8B

Koo obo3nauenus muna xkaanaua:

TCLE 100 H W 35 WL 10x 16

cepug Y

HApyXHO€ BBIPABHUBAHWE HABIICHMS
K03 bULIMEHT MPOU3BOIUTENLHOCTH
CHMBOJ XJTaJlareHTa

KOJl 3aroJIHCHUS

mokasatenrbs MOP

HCIIOJIHEHUE (IaHLIa
TTPUCOSTUHUTENLHEII pa3Mep
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Tadmma 2.34. TTonpasoynelit KoadbduumeHT misg R 134a

Temne- Nonpasoumbiié Koaemiment, K Temne-
ome R 1342 TR R 1342 e
™ nepep ™ nepes
KnanaHoM, KNanaHoM,
°C +30+25 +20 +15 +10 +5 0 -5 -10 -15 -20 -25 -30 -35 —40 -4 °C
+60 122 1,25 1,27 130 1,33 136 1,40 1,44 1,48 1,75 208 2,46 2,94 3,50 4,12 4,83 +60
+55 1,14 1,16 1,18 1,21 1,23 1,26 1,29 1,33 1,36 1,60 1,90 2,25 2,68 3,18 3,74 4,36 +55
+50 1,07 1,08 1,10 1,13 1,15 1,17 1,20 1,23 1,26 1,48 1,76 2,07 2,46 2,92 3,42 3,98 +50
+45 1,00 1,02 1,04 1,06 1,08 1,10 1,12 1,15 1,17 1,38 1,63 1,92 2,28 2,70 3,15 3,65 +45
+40 0,93 0,96 0,98 0,99 1,01 1,03 1,05 1,08 1,10 1,29 1,52 1,79 2,12 2,50 2,92 3,38 +40
+35 0,90 0,91 0,92 0,94 0,96 0,97 0,99 1,01 1,03 1,21 1,43 1,68 1,99 2,34 2,73 3,15 +35
+30 0,85 0,86 0,88 0,89 0,91 0,92 0,94 0,96 0,98 1,14 1,35 1,58 1,87 2,20 2,55 2,95 +30
+25 0,82 0,83 0,85 0,86 0,87 0,89 0,91 0,92 1,08 1,27 1,49 1,76 2,07 2,40 2,77 +25
+20 0,80 0,81 0,82 0,83 0,85 0,89 0,88 1,02 1,21 1,41 1,67 1,96 2,27 2,61 +20
+15 0,77 0,78 0,79 0,81 0,82 0,84 0,97 1,15 1,34 1,58 1,85 2,15 2,47 +15
+10 0,75 0,76 0,77 0,78 0,80 0,93 1,09 1,25 1,51 1,76 2,04 2,35 +10
+5 0,73 0,74 0,75 0,76 0,89 1,04 1,22 1,44 1,68 1,94 2,23 +5
0 0,71 0,72 0,73 0,85 1,00 1,17 1,37 1,61 1,86 2,13 0
-5 0,69 0,70 0,82 0,96 1,12 1,31 1,54 1,78 2,04 -5
-10 0,68 0,79 0,92 1,07 1,26 1,48 1,70 1,95 —10
Monpasousid koadduument, K,
AP, 6Gap 05 10 15 20 25 3,0 35 40 45 50 55 60 65 70 75 80 AP bap
K, 3,50 2,48 2,02 1,75 1,57 1,43 1,32 1,24 1,17 1,11 1,06 1,01 0,97 0,94 0,90 0,88 K,
AP, 6ap 85 90 95 10,0 105 11,0 11,5 12,0 13,0 14,0 150 16,0 17,0 18,0 19,0 20,0 AP, 6ap
K, 0,85 0,83 0,80 0,78 0,76 0,75 0,73 0,72 0,69 0,66 0,64 0,62 0,60 0,58 0,57 0,55 K,,

Tabmua 2.35. BeraBku KiTarnaHoB

Pasmep Tun Ne HomuHanoHaa npoussogurensHoctb Q (kBr)
3akasa R 134a R 22 R 404A R 407C R 507

00 TIO-00X 800 532 0,3 0,5 0,4 0,5 0,4
0 TiO-000 800533 0,8 1,3 1,0 1,4 1,0
1 TIO-001 800 534 1,9 3,2 2,3 3,5 2,3
2 TiO-002 800 535 3,1 53 39 5,7 39

3 TIO-003 800 536 5,0 8,5 6,2 9,2 6,2

4 TiO-004 800 537 8,3 13,9 10,1 15,0 10,1
5 TIO-005 800 538 10,1 16,9 12,3 18,3 12,3
6 TlIO-006 800 539 11,7 19,5 14,2 21,1 14,2

HJanHbie 3HaYeHNUH HOMUHANBHON TIPOU3BOAMUTENLHOCTH OTHOCSITCS K TEMIIEpAType Kuie-
uus +4°C, Temrieparype konaeHcanwy +38°C ¢ yyeTtoMm nepeoxiaxaeHus xuakoctu 1 K.
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2.6.2. Daexmpomazrnummubii kaanan (MV)

B 3amauy 3/IeKTPOMArHUTHBIX KJTATIAHOB B XOJIOAWJIBHOM YCTAaHOBKE BXOOUT Iepe-
KpBITHE TPYGOIIPOBOAOB C XJIaJareHTOM (HarHETaTeJIbHOro, XUIKOCTHOTO WM BCa-
CEHIBAIOILIETO).

Tak, HammpuMep, TpebyeTcsl TIepeKPhITh Ha MEpUOI OTTauBaHUs TOPIYUM IapoM
BCACHIBAIOLIMI TPYOOIIPOBO/, KOTAA ITeperpeThiil xJagareHT MPOXOJUT K UCTIApUTETIO
110 HATIOPHOMY OTTanBaTeNIbLHOMY TpyOOIpPOBOLY.

XKMIKOCTHBIN TPYOOIIPOBOM MEPEKPHIBAETCA B LIEJISAX BKIIIOYEHHST OTKAYMBAIOLIE-
ro Hacoca.

[pu perynmupoBKe 6ajifiaca ropsuero Imapa, Kak mokasaHo Ha puc. 2.60, saiaekrpo-
MATHHUTHEIM KjanaH TpeOyeTcsl M B HATHETATEJbHOM TpyOONpOBOAE MM BHIIOTHEHUS
BO3MOXHO HEOOXOAMMOH OTKAYKU YCTAHOBKH.

HockonbKy peryaarop o0BOAHOI JUHUM Topsiyero mnapa cpabaTteiBaeT Ha OT-
KPBITHE TpU TMajJeHUU NaBAEHUS HUXE €ro NaBjJeHMs HACTPOHKH, TO TIOHU3UTh
JlaBjieHHe BcachIBAaHHUsI 6€3 COOTBETCTBYIOLIETO 3JEKTPOMATHUTHOIO KjalaHa He-
BO3MOXHO.

<«

K xoHpeHcaTopy E

ONeKTPOMArHMTHLIA KnanaH
rops4ero napa

Ot konnekTopa

ANekTpOMarHUTHLIA Knana
XNIKOCTHOTO Tpybonposoaa

PerynsTo
oﬁaonnovjn)

' NINHKA
L) vai ropsyero
TPB napa

@ Pacnpepenutenc Bentypm

o SN

L =3
-
o
v

J

Puc. 2.60.

Cpely 3/IeKTPOMAarHUTHHIX KJIANAHOB Pa3MyaloT KJIANaHbl NPSIMOTrO IEHCTBUA
(C HerocpeACTBEHHBIM YIIPaBJIeHHEM) U HETIPSIMOTo AEHCTBUS (C YIIPaBJIEHHEM IIO-
CPEJICTBOM CJIECHSIICH CUCTEMBI).

IIpu mpsiMoM yripaBiaeHHH (cM. puc. 2.60) KianaHaMM 3J€KTPOMarHMTHOE TIOJNE
KATYILLIKH IepeJaeTcs AKOPIO 2JIEKTPOMArHuTa, HelocpeCTBEHHO 0b6ecedrBaloleMy
OTKPBHITUE BCTaBHOTO 0JI0KA KJTallaHa.

Io 37Ol MpUYMHE 3MeKTPOMATHUTHBIC KJIAMlaHbl OPAMOTro AEHCTBUA, B OTJIMYUE
OT CEPBOK/IATIAHOB, AJIST MPeObIBAHUS B OTKPHITOM COCTOSIHMM HE HYXXIAIOTCS B MUHHU-
MaJIbHOM TaJeHUM IaBJIEHMS MMPOTEKAIOLIETO XIaJareHra.

ITpu 06ecToYeHHOIM KATYLIKE 2JIeKTPOMarHUTHOE TOJIE OTCYTCTBYET, TaK 4TO AKOPhb
o AeACTBHEM YCHJIMSI TIPYXUHBI IIPHXKMMAETCS K Celily KJlanaHa.
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ANEeKTPOMArHUTHBIA KNanaH B 3aKPbITOM MONOXEHUHN

ANeKTPOMArHUTHbIA KNanaH B OTKPLITOM NONOXEeHUK
(xaTywka obecroyeHa)

(kaTywka Bo3byxpneHa)

Puc. 2.61.

[pu Bo30YXAEHHOH KaTylliKe BO3HHUKAET MACHUTHOE MOJIE€ U SIKOPb NMPUTATHBA-
ercs. Knamad npu 3ToM obecrnieyrBaeT BO3MOXHOCTD IPOTEKAHUSA ITOTOKA XHUIKOCTH.

Krarman HernpsMoro AeicTBus (cM. pHc. 2.62) GYHKIMOHUPYET CIEAYIOUINM 00-
pa3oM: 3JIEKTPOMATHUTHAS CHJIA KATYLUKU MCIIONb3YETCA ULl OTKPLITUS JTMOO 3aKphi-
THUS TOJIBKO BCIIOMOTATE/IbHOTO, HO HE OCHOBHOTO celljla KJlallaHa. DHEPTHS LI NPU-
BEJCHUSA B JACHCTBHE CEPBOITOPLIHS, 00ECIEYNBAIOIIETO TAKOE OTKPHITUE U 3aKPBITUE,
HCXORMT OT IIPOTEKAIOILIETO XUIKOTO XJIafareHTa, YTO ITPOSIBJIAETCS B BHIE OTIPEIE-
JIEHHOTO TIaJCHUST NaBICHUS.

ITpu 3ToM cienyeT MMeTh B BUOY, YTO MMHHUMAIBHOS MalcHUE NABICHUS IS
yIepXaHUSA CEpBOTIOPLIHSI B OTKPHITOM ITOJIOXeHUU coctasisieT 0,05 Gap.

[Ipy obecTOYEHHOI KATyILIKe JIEKTPOMAarHUTHOE T0jIe BOKPYT HEe OTCYTCTBYET, TaK
YTO SIKOPb ITOI JEHCTBUEM MAJIOH CIIHPATbHOW IIPYXMHBI NPHKMMAETCS K BCIIOMOTa-
TEJIBHOMY CERJIy KJjallaHa, 3aKphiBas €ro. B cepBoItopirHe NpeaycMOTPEHO HeOObIIoe

o e e e e

INeKTPOMArHWTHbLIM KnanaH B 3aKpbiTOM NOMOXEHUH
(xarywka obecroyeHa)

Puc. 2.62.

INEKTPOMArHUTHLIA KAAnaH B OTKPLITOM NONOXEHUM
(kaTywika Bo30yxaeHa)
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KOMIEHCHpYIOlliee OTBEPCTHE, Yepe3 KOTOpoe XJIalareHT OT BXOTHOM CTOPOHBI KiIanaHa
MMPOHUKAET B MPOCTPAHCTBO HAI MopiliHeM. biaromapst 3ToMy JaRiIeHHE Ha BXOIC MOXET
BO3ICHCTBOBATh HA BCIO BEPXHIOIO CTOPOHY ITOPIIHS KaK CWIa 3aKPBITHS, TPYXMMAIo-
1IAst TIOPIIEHb K OCHOBHOMY ceuty. [Ipu 3ToM XnmanareHT He uMeeT BO3MOXHOCTH TTOKH -
HyTh KJIaMaH, ubo, KaK yxe YIOMHUHAIOCh, SKOPb YAEPKMBAET BCIIOMOTaTe/IbHOE CEILUTO B
3aKPBITOM TIOJIOKEHUM: KJIaNaH 3aKpeIT (CM. puc. 2.62, ieBast CTOPOHa).

I1pu BO30YXICHHOM KaTyLIKE BO3HUKAET JIEKTPOMATHUTHOE TOJIE, YTO COIMPO-
BOXIaeTcsl MpUTATUBAHMEM AKOpS. B pesyibrare 3TOro OCBOOOXAaeTcAd BCIIOMOTa-
TEJLHOE CEJTO, TaK YTO XJIAJarcHT, MpeOhIBAIONIMI B IPOCTPAHCTBE HAl CEPBOITOPILI-
HEM, MOXET BBIWTHA M3 KJamnaHa. Telepb Ha BEPXHEH CTOPOHE CEPBOITOPIIHS MMEET
MecTo Gosice HM3KOE NaBJIeHWE Ha BHIXOAE, IMO3TOMY CYINECTBYIOUIEE ITON TOPLIHEM
0oJlee BRICOKOE [aBICHUE HA BXOJAE CTIOCOOHO OTBECTH MOPIHEHb OT OCHOBHOTO Celia:
KJIamaH OTKPHIT (CM. cnpaBa puc. 2.62).

2.6.2.1. Pacuem snexmpomacHUmMHO20 KAANAHA

B TexHMYeCKOIl JOKYMEHTALIMH M3TOTOBUTEN YKA3BIBAIOT HOMHUHAJLHYIO IIPOU3-
BOAMTEIHHOCTH KJIAMIAHOB BCETAa U3 pacyeTa ONpeaeSeHHBIX 0a30BbIX HaHHBIX, KAKO-
BbIMH SIBJISIFOTCS, B YaCTHOCTH:

[PH KUCITONb30BAHMH KUIKOCTH: £, = +4°C; £, = +38°C;

AP .= 0,15 Gap;

TIPY MCTIOJIb30BAHMK ropsdero napa: £, = +4°C; 1. = +38°C,

AP .. = 1,0 6ap; ¢ TeMmepaTypa BcachiBaeMoro rasa = +18°C;

NIDH UCTIOJIb30BAHUM BCACHIBAEMOTO rasa: ¢ = +4°C; ¢, = +38°C;

AP = 0,15 Gap.

[py Apyrvx AaHHBIX BEJIMYWHBI MPOM3BOIUTENILHOCTUA KiIallaHa MpUAETCS Tiepe-
CYMTHIBATB C NOMOIUbIO ypaBHeHuss O = O, K - K, IDUMEHSA COOTBETCTBYIOLIME
romnpaBo4Hble Ko3(duumeHThl K U, COOTBETCTBEHHO, K,

[Mpou3BoOUTENILHOCTD KJIATIAHA 3aBUCUT OT CIEAYIOIMX IMapaMeTPOB: IIOTHOCTH
Py XTajareHTa, MaJeHUs1 JABIEHUS AP 1pU OTKPHITOM KJamaHe ([IPOEKTHOE 3Haye-
HYE) ¥ MMEIOINEICS SHTANBIINU KUIICHUS AA XJTajgareHTa TIpyM COOTBETCTBYIOLIUX pa-
604X yCIOBUSX.

Eciu ucxomuts M3 HOMMHAIBHOM NMPOM3BOMUTENLHOCTU KilanaHa Q) WIS TUIOT-
HOCTH p,, SHTaNbIIMM MCTIAPEHWs AA, U TaleHUs NapneHus AP, To BapbUpoBaHUE
3TUX TPEX MapaMeTPOB TAKXKE BHI3OBET M3MEHEHWE HOMUHAJILHOW TTPOU3BOAUTEIBLHO-
CTH KJIaTlaHa ISl HOBBIX pabO4YMX YCIIOBMIA.

B cnyyae moBbIlIeHUS TUIOTHOCTH XJIaJareHTa BO3PAcTaeT €ro MacCOBBIH pacxon

", CJICOOBATCIbHO, IMPOM3BOIUTCIbHOCTh KiIalldHa.

0,-0- |2
P
Benu4nHa 3HTANBIINMH KUIICHUS HCMMOCPECACTBCHHBIM o6pa30M BJINSICT HAa HOMM-
HaJIbHYIO NMPOU3BOINUTCIBHOCTD.
Eciu BMecTO 3HTaNBNUU KUITEHUS Ahl rpeajiaracTca 3HTAJbIIHUsE Ahz, nojay4yacMm
HOMHHAJIBbHYIO NIPOU3BOAUTCIIBHOCTD!

Ah,
Qz = Ql L
Ahy
Ecm BMecTO nagaceHusa AaBACHHUA MblI HMCEM €10 C NMAACHHUCM JaBACHUA APZ’ TO
TOJIy4yaeTcs:

AP,
AP’

Q2 =Q1'
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Ecny e BMECTO yKa3aHHOW HOMUHAIBLHOH NMpoM3BoAMTENbHOCTH @, = 10 kBt
NpY NaJeHUH JABIE€HWA NPUBOAMTCA XOTOAONIPOU3BOAUTENBHOCTE (J,, TIONy4aercs
HOBasl BETMYMHA TAICHUS TaBIIeHUS:

2
AP, = 4P, Ng:) |

Ecm Q, = 5 xBr cocrapisieT 50% nonHo# xonononpoussomuteabHocTH (Q, = 10 kBr)
MpY HATMYMKA KOMIIpECCopa ¢ perylupyeMol Npov3BOIUTEABLHOCTHIO, a 3aTUIaHUpO-
BaHHOE TazeHue AaBineHus AP = 0,10 Gap, To 3Ta BeJMYMHA OyneT CHUXXEHA Tellepb
no AP,= 0,025 Gap.

Eciu B XOMOOWIBHOM YCTAHOBKE MCITONb3YyeTCS FMEKTPOMATHUTHBIM KilaraH He-
MPIMOTO AEWCTBUSI, HEOOXOMMMO BCEMM CHJIaMM M30eraTb MUHUMAIBHOTO TamgeHust
naBneHus AP Huxe BenmmduHb 0,05 6ap.

B urore mosiyyaeM HOBOE 3HAYeHHE IPOM3BOAMTEILHOCTH KilaflaHa:

_o .M /A_Pz. Py
=0, Ak, | AP, \/:'

Bribop kmamaHa mast XJIagareHTOB, He YKa3aHHBIX B TIpEIaTaeMbIX W3TOTOBUTE-
JieM TabaMuax 3Ha4eHWi TIPOU3BOIUTEILHOCTH.

Kakyo HOMMHATbHYI0 TTPON3BOAUTEILHOCTb IPH UCTIOIB30BAHMM XUAKOCTH MMEET
3JEKTPOMATHUTHBIA KTariad R 22 ¢ HOMMHaIbHON TIPOU3BOAMTENBHOCTEIO O, = 7,1 KBT
npu AP = 0,15 6ap, npu ¢, = +4°C u ¢, = +38°C B pexume 3amopaxupaHusd R 23

Ilpumep 1

KAaCKaTHOH XOJOAUIIbHOM yCTaHOBKH ¢ £ = —60°C, £, = —10°C u AP = 0,10 6ap?
Pemenue
1. Ahy ,, = 406,32 xJIx/xr — 246,69 x[Ix/xr = 159,63 x[Ix/xT.

2. TUIOTHOCTb XMAKOCTH p, = 1,14 xr/nutp (R 22).
3. Ahy,, = 1 050,77 kIx/xkr — 899,363k/1x/xr = 151,41 kIIX/KT.
4. IIOTHOCTh XUIOKOCTH p, = 1,1017 xr/mutp (R 23).

5 0 =7“(BT.151,41Kz[>;</;(rA\/o,lo 6ap ‘J1,1o17 KT/JUTP
sErn 159,63 xIIx/xkr 0,156ap | 1,140 xr/marp
6. O, = 5,41 kBr.
DJIEKTPOMArHUTHLIN KJlarnaH B 1MKiIe R 23 mpu yka3aHHBIX pabodux YCIOBHSIX
YCTAHOBKM OOECTICYMBAET NMPOM3BOAMTENBHOCTE O, = 5,41 xBT Ha ocHOBe u3MeHeH-
HbIX MApaMEeTPOB: TUIOTHOCTH, Pa3HOCTH BHTAJIBIINM, Pa3HOCTH JABJICHUH.

Ipumep 2

Pacuer 37eXTPOMAarHUTHOTO KJIamaHa Mg XUIKOCTHOTO TPYyOOMPOBOAa Ha OCHO-
Be Tnokasartens k, (KoapduiueHTa NpOIMYyCKHON CIIOCOOGHOCTH):

1-6ap-m* 5
kg =m, - || —10apM ) .
v =R ‘[(APpRlOOOKrJ M/ wac

Xnanarent R134a, £ = —10°C, 1, = +45°C; Q = 45 xBt; AP = 0,10 6ap (1poexT-
HOE 3HayeHue), £, = +43°C

Pemenue

1. AR = 391,61 kIx/xr — 263,50 xIx/xr = 128,12 xJIx/KxT.

5-1128
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0 45 xIIx - xr
=Zo o| 2R 103512 kr/c = 1 264,44 .
2 M (128,12c-1<z1xj e e

3. pg = 1,125 xr/matp = 1 125 xr/™’.
4. AP = 0,10 Gap (BpIOpaHHas BeIUYHHA).

1.6ap-M" M°
0,10 6ap-1125 xr - 1000 kT’
240 RA

k, =1264 kr/uac - ’_1_1\13_1\41_ Puc. 2.63. DreKTpOMarHur-
v 112500 kr- k1 HBI KjanaH

k, = 3,77 M*/uac.

6. BribpaH ssekTpoMarHuTHBIA kianaH Ttina 240RA 9 T7 co ciaeayommMu Tex-
HUYECKUMH XapaKTepUCTUKAMM:

k, = 4,8 w/4ac; O, = 76,2 xBrt; mryuep 22 MM nof naky.

7. TIpesblliaeTcs TpebyeMoe MUHUMAIBHOE NaneHue famnennst AP = 0,05 Gap.

5. k, =1264 kr/yac J

Obpasey;:
2
AP, = AP (kv -—BbI‘{I/ICJIeHHOe] .
k, — KaTaloxHoe
3,77 M® /4ac
AP, =010 6ap | ——-5—|
2 W1 280w /qacj
AP,= 0,06 6ap > AP, .
Ilpumep 3

Pacyer 37€KTpOMAarHMTHOTO KjlarlaHa M3 MpuMepa 2 Ha ocHoBe Tabmwmil BbiGopa
(Tabn. 2.36) OT U3rOTOBUTEJIA.
Xnamarent R134a, ¢ = —10°C, ¢, = +45°C; Q = 45 xBr; AP = 0,10 6ap (npoek-
THasl BEJIAYMHA).
Pemenne
QN = Qo ' Kz,Fl ’ KAP'
1. Onpenesnenue monpaBo4Horo Koshduumnenra K
t, = —10°C;
K= 1128
2. OnpefeneHre MOMPaBoYHOro KoabduuueHta K, is 3aruilaHIPOBAHHOTO T1a-
JIEHVs JTaBJIeHUS
AP = 0,10 6ap B KiamaHe;
= 1,22
3. BeluKclieHHe TIPOM3BOAUTENIBHOCTY KiamaHa B KBt
Q,=45-1,128 - 1,22 = 61,93 xBr.
4. BeiGpaH: aneKTpOMarHUTHBIN KianaH tvna 240 RA 9 T7 ¢ Q, = 76,2 xBr.
5. TlpeBblliaeTca TpeOyeMoe MMHUMAIIBHOE MAACHUE JaBJIEHUS LIS 3TOrO Cep-
BOKJIaITaHa.

ans £, = +43°C mpu:

Obpasey:
AP, = ap [ QuBsincenn )
Y QN ~KaTaIOXH. |
61,93 kBt :
AP, =0106ap.| —2——~—_ 1.
TR (76,20 KBT)

AP, = 0,071 Gap > AP, .
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2.6. Buibop écnomoeamenvhbix 31eMeHMO8 XOA0OUAbHOU YCMAHOBKU I:g)

Tadmna 2.37. IpuMeHeHre BCACBIBAEMOrO Iapa

Temne- TNMonpasoyHbiii KoagpuLmMeHT, K Temne-
parypa Temnepatypa koHgeHcauuu, °C parypa
KMneHus, KUNEHHA,
°C +60 +55 +50 +45 +40 +35 +30 +25 +20 °C

+10 1,03 097 092 08 084 08 076 074 0,71 +10

0 1,40 1,32 1,25 1,20 114 1,10 1,04 1,01 0,96 0

-10 1,71 1,62 1,53 1,47 140 134 1,27 1,23 1,18 -10

-20 2,20 2,08 197 18 1,80 1,72 164 158 151 —-20

-30 2,79 263 250 239 227 219 2,07 201 192 -30

—40 3,68 347 329 3,15 300 289 273 265 253 —40

Nonpasounsiit ko3dbuumenT, K,

AP, 6ap 0,05 0,10 015 020 025 030 035 040 045 050 0,55 AP, 6ap

K, 173 122 100 o087 077 0,71 065 061 048 055 05 K,
Tabmua 2.38. TIpuMeHeHUe XUAKOCTH
Temne- MonpasouHbiii koaduumenT, K Temne-
parypa Temneparypa kunexus, °C parypa
HupKoc- R 134a R 22 MHBKOC-
W nepeq ™ nepeg
KnanaHoM, KAanaHoM,
°C +10 0 -10 -20 -30 -—40 +10 0 -10 -20 -30 -4 °C
+60 1,33 1,40 1,48 1,56 1,67 1,79 1,26 1,30 1,38 1,38 1,44 1,50 +60
+55 1,23 1,29 1,36 1,43 1,52 1,62 1,19 1,22 1,29 1,29 1,34 1,39 +55
+50 1,15 1,20 1,26 1,32 1,39 1,48 1,12 1,15 1,21 1,22 1,26 1,30 +50
+45 1,08 1,12 117 1,22 1,29 1,37 1,06 1,08 1,15 1,15 1,18 1,23 +45

+40 1,01 1,05 1,10 1,14 1,20 1,27 1,01 1,03 1,09 109 1,12 1,16 +40

+35 0,96 0,99 1,03 1,07 1,12 1,18 096 098 1,03 103 106 1,10 +35

+30 0,91 0,94 098 1,01 1,06 1,11 092 094 099 098 1,01 104 +30

+25 0,86 089 092 095 1,00 1,04 0,88 0,89 094 094 096 099 +25

+20 0,82 0,85 0,88 0,91 0,94 0,98 0,84 086 090 090 092 095 +20

+15 0,78 081 0,84 0,86 0,89 0,93 081 082 087 086 08 091 +15

+10 6,75 0,77 080 0,82 0,85 0,89 078 0,79 083 083 085 087 +10

+5 0,74 0,76 0,78 0,81 0,84 0,76 080 0,79 0,81 0,83 +5
0 0,71 0,73 0,75 0,78 0,81 0,73 0,77 0,77 0,78-0,80 ©
-5 0,70 0,72 0,74 0,77 6,74 0,74 0,75 0,77 -5
—10 0,68 0,68 0,71 0,74 0,72 0,71 0,73 0,74 -—-10

MonpaBouHbik ko3thduumnenT, K,

AP, 6ap 005 010 015 020 025 030 035 040 045 050 055 050 065 070 075 AP 6ap

K 173 1,2 100 087 077 071 065 061 058 055 052 050 048 046 045 K,

AP
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Taomua 2.39

Temne- Monpaeoynbiit koadxbuumenT, K Temne-
:am'lz::c ] R 40 4 A Temneparypa kuneHus, °C m -
™ nepes ™ nepes
KANAHOM, KNanaHoM,
°C +10 0 -10 -20 -30 -40 °C
+60 1,74 1,88 2,06 2,28 2,57 2,95

+55 1,46 1,55 1,68 1,83 2,01 2,25

+50 1,26 1,34 1,43 154 1,68 184

+45 1,12 1,18 1,26 1,34 1,45 1,57

+40 1,02 1,07 1,13 1,20 1,28 1,38

+35 0,93 0,97 1,02 108 1,15 1,23

+30 0,86 0,90 0,94 0,99 1,05 1,11

+25 0,80 0,83 0,87 092 097 1,02

+20 0,75 0,78 0,81 0,85 0,90 0,95

+15 0,71 0,73 0,76 0,80 0,84 0,88

+10 0,67 0,69 0,72 0,75 0,79 0,83

+5 0,66 068 0,71 0,74 0,78

0 0,63 0,65 0,68 0,71 0,74

=5 0,62 0,65 0,67 0,70

-10 0,60 0,62 0,64 0,67

Temne- MonpasouHbii KoadhuumenT, K Temne-
wme: R 407C TRt R 507 L
™ nepea ™ nepes
KAANaHoM, K/IanaHoM,
°C +10 0 -10 -20 -30 40 +10 0 -0 -20 -30 -40 °C
+60 1,71 1,83 1,98 2,18 243 2,75 +60
+55 1,28 1,34 1,40 1,48 1,43 1,52 1,62 1,76 1,92 2,12 +55
+50 1,17 1,22 1,27 1,33 1,24 1,31 1,40 1,49 1,61 176 <450
+45 1,08 1,12 1,17 1,22 1,11 1,17 1,23 1,31 1,40 1,52 +45
+40 1,01 1,04 1,08 1,13 1,01 1,06 1,11 1,17 125 134 +40
+35 0,94 0,98 1,01 1,05 0,93 0,97 1,01 107 1,13 1,20 +35
+30 0,89 0,92 0,95 0,99 0,86 0,89 093 098 103 109 +30
+25 0,84 0,87 09 0,93 0,80 0,83 0,87 091 095 1,01 +25
+20 0,80 082 085 0,88 675 0,78 08t 085 0,89 093 +20
+15 0,76 0,78 0,81 0,84 0,71 0,73 0,76 0,79 0,83 0,87 +15
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Tabmmma 2.39 (okoHuaHUe)

Temne- TNonpasourbii kosduument, K Temne-
patypa Temneparypa Kuneus, °C patypa
wmo- R 407C R 507  omec
™ nepep ™ nepes
KNanaHoM, KAANAHOM,
°C +10 ¢ -10 -20 —-30 —-40 +10 0 -10 -20 -30 -40 °C

+10 0,73 0,75 0,77 0,80 0,67 0,69 0,72 0,74 0,78 081 +10

5 0,72 0,74 0,76 0,65 0,68 0,70 0,73 0,76 +5

0 0,69 0,71 0,73 0,62 0,64 066 069 072 0

-5 0,68 0,70 0,61 0,63 0,65 0,68 -5

-10 0,65 0,67 0,58 0,60 0,62 0,64 -—10

NonpasouHbii Koagipuumnent, K,
AP,Gap 005 010 015 020 025 030 035 040 045 050 055 060 065 070 075 AP, 6ap
K, 173 122 100 087 077 071 065 061 058 5500 052 050 048 046 045 K,
MpuMeHeHue HarpeToro rasa

MonpasouHbiit Ko3dpuumenT, K
+10 +5 0 -5 -0 -1 -20 -25 -30 -35 -4
K, 1,73 122 100 o087 0,77 0,71 065 061 048 055 0,52 K

AP

MonpaBouHbiit KO3ghbuuUMeHT, KAP )
AP, 6ap 035 050 0,70 1,10 150 200 250 3,00 400 AP Gap
K, 1,72 1,49 1,22 1,00 086 078 0,73 0,70 0,65 K

AP

2.6.2.2. Konmpoavnbie 3a0anus

Ha puc. 2.64 mokasaH OgMH M3 MCIAPUTENEN XOJOMMIBHON YCTAHOBKH IS HU3KO-
TEMIIEPATYPHOIl KaMephl, OTTAUBAEMON TOPSIYUM ITAPOM.

-
L)
pd DE—LHAA KuakocTHui TpyBonposog,

Tpy6onpoeog
OAf OTBOAA KOHAEHCATA

BcaghiBatouiuii
Tpybonposon

r‘% Hanoptbiit Tpybonposog
OTTaiK rOPAYUM aPOM

—3»m

®
X Xeo

Puc. 2.64.

D_.__._——_-——..

e
=
e
-t
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DTOT ucHapuTenbs paboTaeT MPU CICAYIOIUNX YCIOBUSIX:

pacxon xomopa: 11 kBr; £, = —20°C; ¢ = —28°C; 1. = +40°C; £, = —30°C; AT, =2 K
Q = 11 kBr; ¢, = 0°C (u3-3a nepeoxnaxaenus xunkoctu!); R 507; orrausanue ¢ nomo-
wbIO ropaYero napa; ucnapureb dupMel Kioba SGB50-F61, V6.07; O = 11,79 kBr.

TpeGyercss paccuyuTaTh:

1) aIeKTPOMArHUTHEBIN KianaH Uil XUIKOCTY;

2) SNEKTPOMAarHUTHHIN KJianaH JUIS BCAachlBAEMOTO TIapa;

3) aMeKTpOMArHUTHHIA KJIaTlaH i ropsiyero Tapa.

Bapuanmot pewenuii

K 1. 1. OnpegeneHne nONpaBoYHbIX Koabduunentos K u K, !
Kp=0684 K, =122mpu AP = 0,10 Gap.

CM. Tabi. 2. 39 — MpUMEHeHVe )KI/IJIKOCTI/I (Fl).

Pacyer HOMUHATBHOM MPOM3BOAUTENILHOCTH KiianaHa B KBT:

0.=0, -K, - K,,=11xBr-0,684 - 1,22 = 9,18 kBr.

0, = 9,18 kBr. '

Bui6pan v kinanaxa: 200 RB 4T4 ¢ @, = 10,9 xBr, cm. Tabm. 2.36.

Pa3HocTb maBieHMIA:

2
AP, =AP, ( O j , 6ap.
Onx

918

P, =
AP, =0,10- (10,9

APZ > APMMH

K n. 2. OnpeneneHnie MornpaBoYHBIX Ko3GGULMEHTOB:
cM. T1abi. 2.37 — anMeHeHne BcachiBaeMoro rasa (SG).

) =0,071 6ap.

Ko = 2,176, K= 1,00 mpu AP, . = 0,15 Gap.
BEMHC/ICHIEe HOMUHATHO r[pomBonmeanocm Kjanaxa, KBT;
0,=0,-K., - Kypo=11xBr-2,176 - 1,0 = 23,94 kBT,

Q =23 ,94 kBr.

B1>16paH Tin KanaHa: 240 RA 20T11-M ¢ Q = 25,7 kBT, cm. Tabi. 2.36.
PasHocTh JaBieHwMii:

2
AP, :API~[ Oy ] , 6ap.
QNK

23,94
A 10.| =—=—| =0,13 .
P, =0, s 70) =0,13 6ap

APZ > AP MHH

K n. 3. Onpenenenuie monpaBoyHbIX KO3hPUIIMEHTOB:
cM. Tabn. 2.39 — HpI/IMCHeHI/Ie ropsuero rasa (HG).
Ko = 1,232, K, = 1,22 mipn AP . = 0,70 bap.

BriuucieHne HOMUHANBHON IIPOM3BOIUTENBHOCTH KilamaHa, KBT:
O0.=0, Kyc Kpyo= 11 xBr- 1,232 1,22 = 16,53 xBr.

o= 16 53 kBT

Bbl6paH tin Knamana: 240 RA 8T7 ¢ Q. = 17,4 kBr, cm. Tabn. 2.36.

PasHocTh maBiieHMIA:

NK

2
0

AP, =AP .| =2 | | 6ap.

2 I[Q j p

16,53

AP, =070
F,=0. (17,40

AP2 > APMPIH

j =0,632 Gap.
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2.6. Buibop ecnomoeamenvHbix 21eMeNmo8 X0N00UAbHOU YCMAHOBKU

39)

2.6.3. Ocywumeans 0asa xaadazenma

B xomonubHbIX ycTaHOBKAaX HaxomdaT NMpUMeHeHHe (WIBTPHI-OCYLIWTEIN, Mpeajiara-
€Mble B Pa3HBIX UCIOJIHEHUSIX.

3aKphITOE WCTIOTHEHHWE PACCUUTAHO HA COETMHEHMWE KaK C TIaWKOM, TaK U ¢ pas-
BaJIbLIOBKOM, a (HUIBTPHI-OCYUIUTEIH CO CMEHHBIMH BCTABHBIMH OJIOKAMM TIOCTABJIA -
I0TCSI TOJILKO JUIS COSOUHEHUS Maiikoil. OUIIbTPhl-OCYIUMTEIN MOHTHUPYIOTCS IIpe-
WMYUIECTBEHHO Ha XWUIKOCTHOM TPYOONpOBOJE, HO CYHIECTBYIOT YCTPOUCTBa,
NpeHa3HAYEHHbBIC U1s1 BCACHIBAIOICH TUHUM OO TETUIOBBIX HACOCHEBIX YCTAHOBOK C
AEePEKTIOYACMBbIM KOHTYPOM JUTST ABYX HamnpaBlIeHWN MOTOKA.

C yuetom TtpedoBanmi JWH 8975, u. 10, u Hopm VDMA 24243 (OoneanHenme
HEMEIIKHUX MAaIIMHOCTPOUTENBHBIX IMPEAIPUSTHUI) KacaTeIbHO TepMeTH3aluu obopy-
JIOBAHUSI MOHTaX OCYIUMTEJIEN B 3aKPbITOM MCIIOJHEHUU TaKXe JOJIKEH OCYLIECTB-
JISITbCSE METOZIOM BITAMBaHMS.

3aechk pazMyYalOT ABa MOKa3aTessl TIPOU3BOAMTEIBHOCTH: MPOIMYCKHYIO CIOC06-
HOCTb U PEKOMEHIYEMYIO MOIIHOCTb.,

MMocnennsist gelicTBUTEIbHA JUIS CTAHAAPTHBIX YCTAHOBOK C OOBIYHBIM MOH-
TaXOM, paCCUATAHHBIX Ha TeMItepaTypy Xuakoctu 30°C u TeMnepaTypy KUITCHUS
xo —15°C.

B ciydae ycranoBok ¢ Oojee HU3KUMU TeMIIEpaTypaMu WCIapeHusi, Jinbo c
TpyOOTIPOBOAAMH TOBBITIIEHHOW UTMHBI M HOBBLIICHHLIMU 00beMaMU 3aIl0JIHEHMS,
Jinbo ¢ HeONaronpUsATHBIMU MOHTaXXHBIMM YCJIOBUSIMH DPEKOMEHIYETCS BBHIOHMpaTh
TUTIBI DUABTPOB-OCYIINTENEN OMXKaliiiux pa3zmMepoB, HO ¢ OOJIblEH ITPOU3BOIM-
TETBbHOCTBIO.

[ TOTOBBIX CTAaHOAPTHBIX YCTAHOBOK, 06J1afalolIMX AOCTATOYHOM CTENEHBIO
YUCTOTHI M CYXOCTHM U/WIM OTIHYAIOUIUXCHA TOBBILIEHHLIMU TEMIIEpATYpaMH KHIie-
HMsI, JOTyCKAaeTCs HEKOTOPOE MPEBBILIEHHE PEKOMEHIYEMBIX 3HAYEHWM.

IMponyckHas cuocobHocTh (comtacHo craHgapty ARI 710-86 u Hopmam JWH
8949) cootHocutca ¢ norepelt mamnenus 0,07 Gap npu TeMieparype KOHAEHCalu
+30°C u Temnieparype Kurenust —15°C.

BeMuuHBI MPOMYCKHON COCOOHOCTY CBeJCHBI B TIPUBEASHHBIX Aajiee Tabiuiax
BbIOOpa u3 pacdera Ha 0,07 u 0,14 6ap.

[TonpaBouyHbie KOPGHULMEHTH MO3BOJISIIOT BRIOUPaTh GUIBTPBI-OCYIUUTEIN IS
yciaoBui, ommyHbX oT +30°C/—15°C.

Bnaromornouraiomas cmocobHocTh 1mpu R22 yKaspiBaeT BO3MOXHBIH 00beM
BO/JIbl, TIOTJIOUIAEMBIH (DWITBTPOM-OCYILHTEIEM corfacHo craHaapTy ARI 710-86 u
JAWUH 8949 mpu Temneparype KoHAeHcauud 24/52°C @ OCTATOYHOM BIaXHOCTH
60 PPM (= uacreif Ha MWIInoH). ¥V IPyrMX XIagareHTOB OCTATOYHAA BIAXHOCTb
COCTaBJSET:

Taoama 2.43

XnapareHT Ocrarounas snaxxHocTb (PPM)
R 134a 50
R 407C 50
R404A 50
R 507 50

R410A 50




@0 Tasa 2. Ocrossi ApoeKmuposanus X0100UTbHOU YCMAHOBKU

Tabsuna 2.44

Kpurepun BbiGopa Tunopasmep
ADK- BFK ADKS-Plus FDS-24 FDS-48 ASF- ASD- BTAS
Plus C BCTaBKOW € BCTABKOW C BCTaBkoW Plus  Plus ¢ Bcraskow
H/S/W48 F24 S24 H/S/W4B AF  AF-D
[epMeTnuHoe WcnonHeHwe + + + +
[ns cMeHHbIX BCTaBHbIX + + + + + +
6nokos
Ounbtp + + +
DunbTp-ocywuTenb + + + + + + +
Ons XKugkoctu + + + + +
Ilns BcacbiBaeMoro napa + + + + + +
ns tennosbix Hacocos +
{2-noTouHbIX)
Marepran kopryca Clafb  Ciaib  CTab cranb Cranb Cralb Cranb  faTyHo
CrpaHuua Karanora 95 * 97 98 99 100 100 101

2.6.3. 1. KoumponasHble 3a0anus

XonoaumbHada ycranoska Ha R [34a xonononpoussoautensHoctsio @ = 5 kBT, DKBU-
BaJIEHTHAsH JUIMHA XMIKOCTHOTO TpyGoniposoaa ¢ d, = 12 x1 MM cocTasnser 28 M.

Boibpars napamerpbl UALTPa-OCYIIUTENS B 3aKPBITOM JIMOO MHOM HCMOJHE-
HUU, KOTOPBIA TPY MACHTUYHBIX MPUCOCTUHUTEILHBIX Pa3Mepax MOXHO ObLIO Obl
BMOHTHUPOBATb C TPUMEHEHUEM TaiiKi B AaHHBIM XUAKOCTHBIN TPYGOIpPOBOL.

1. ADK-Plus 0812 MMS, najika 12 mm; nponyckuasli CHOCOOHOCTb NPU MIOTEPE
nasjieHust 0,07 6ap: 24,1 xBr.

2. FDS-244, naika 12 MM, BcTaBka S24 1 T, (pUAbTp-0CYLIUTESb C OBICTPOCH-
CTBYIOLLIWM 3aTBOPOM M CMEHHBLIM BCTABHLIM OJOKOM), 3aMOPHBIN 1IAPOBOH KianaH
BVAM 12 nna 3anupaHust Ha BLIXOAHON cTopoHe. [TponyckHasi cnocoOHOCTL NP NoTepe
napnenns 0,07 6ap: 41 kBT.

ADK-Plus FDS

Puc. 2.66. OuabTp-0oCcyuIMTeIL CO CMEHHOM
Puc. 2.65. I'epMeTHUHbBIN (PUALTP-OCYILIWTENb  BCTABKOM



2.6. Buibop ecnomocamenshbix 31eMeHmMO6 X0A00UAbHOU YCMAHOEKY I\\))

'bkuit cnocob
(nerkas ycranoBka
knanaxa LWpagepa
noc/e yaaneHus 3arnywku)

MpocToi MoHTax
t()35\ CEKYHObl — C MOMOUIbIO

bICTPOAENCTBYIOLWErO
3arsopa}

——— NerxocTb v yao6cTe0

8 obcnyxvueauuu —
6narogaps CMeHHbIM
BCTABHLIM 3NEMEHTaM
W NPOCTOMY MOHTaxXy

TepMocTOiRKOCTE M BbiCOKaN
CONPOTUBASEMOCTb BAUSHUIO
BbICOKWX TEMnepaTyp

npv naike u AeiACTBUM arpeccus-
HbIX KUCNOT B OCyWwMUTeNe 3a cyeT
WCNONb30BAHMS HUKENUPOBAHHON
CTanu (HUKaKMX NNacTMaccoBbix
netaneit!)

Hapexnoe ¢mnuTpyomee geicresne —
6narofaps HanuumIo CETKM Ha BbIXOAE

Puc. 2.67. MoHTax cMeHHOro 3neMeHTa (uibTpa

XononuibHad ycTaHoBKa Ha R 507 umeer xonononpoussoautemsHocts O = 94,63 kBr
npu ¢ = —5°C u 7. = +45°C. Ha cropoHe BcacbhIBaHUsI NMpPOJIOXKEH pr6onp013011
d = 64 x 2 MM + Armaﬂex H64. TpeGyerca paccyurarh NOIXOASIUMAN [10 TIPOU3BOIHU-
TeNBHOCTH unpTp-ocylLinTeAEL 1T BCAChIBAIOLIEH JTIMHUH.

Pacuer:

o0=9,-
Q = 94 63 KBr - 1,35 = 127,75 kBr.
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BTAS

¢ KUCTOUYKOMN).

Puc. 2.68. ®uibrp-ocyumrens
JUTSt BCACBIBAIOLLIETO TPYOONMpOBOAa

Boi6pan:
BTAS 580, naiika 80 mM, ¢, = 1994 kBT, cMen-
HblI1 neMeHT dunbTpa-ocywnTes st ASF-D, nunne-
au ¢ oypruxkom 2 1r. no AWUH 2856, monens 5243,
tun 80a-64, MoHTaxHbIt aepxareib GT as kopmy-
ca OCYWIMTENS IUTIOC KPENeXHBIH Matepuas, apo-
Bble 3aropHble BeHTHaM 2 1T. Hansa KAV 64 wis
JBYXCTOPOHHETO 3amupanust, nutel AF/Armaflex ansa
wymoryierust, dopmar 2,0 x 0,50 M, tuna H99,
ket Armaflex 520 B koaudectse 0,2 autpa (pnakoH

Taoauua 2.45. Tabavua napamerpos st punbTpa-ocywutens (tuna BTAS)

Tun ¢punbipa- 3akas  NpucoepuHenue HomuHanbHas CmenHblii 3nemeHT
ocywmTtens Ne 1pybonposofa npoussopuTensHocts, Q , kBT ¢unbrpa-ocywmrens
ANA BCACbiBa- Maika Passans- R134a R22 R404A RA7C R507 Tun Ne 3akaza
iolero Tpy- LoBKa
6onposoga MM BIOAMDI

_BTAS 25 049 460 5/8 "6 155 128 144 128
BTAS 26 049 461 3/4 162 218 179 203 179  A2F-D 049 483
BTAS 27 049 462 22 7/8 191 252 206 234 206
BTAS 39 049 465 11/8 344 457 315 425 315
BTAS 311 049466 35 13/8 492 655 537 609 537
BTAS 342 049243 42 5,1 773 625 719 625  A3F-D (049484
BTAS 313 049 467 15/8 511 713 625 719 625
BTAS 317 049 468 54 21/8 11 941 717 815 717
BTAS 417 049 471 54 21/8 1068 1445 1183 1344 1183 A4FD 049485
BTAS 521 049 474 25/8 1533 2051 1690 190,7 169,0
BTAS 580 049334 30 1812 2420 1994 2251 1994 ASF-D 049 486
BTAS 525 049 475 31/8 1812 2420 1994 2251 1994

Homunanbnas [IPONU3BOAUTCIIBHOCTDb AAa€TCA U3 pacucTa MOTCPU JaBICHUA 0,21 63_[) U TEM-

riepatypsl ucnapenus +4°C.

s Temriepatyp KuneHus Huxe +4°C:
Oy = 0, x K,

rae ¢, — HOMWHAJIbHAA NPOU3BOAUTENLHOCTL MUILTPA WM (DUIbTPA-OCYILUTENS,
K, — monpaBoyHbIi KOIMOULMEHT HA MOTEPIO NABIECHUS COOTBETCTBEHHO TEM-

nepatype Hacoimenus 1 K;

Q, — Tpebyemasi XOJIOAOMPOU3BOIUTENLHOCTD.

NonpaeouHbii kKoappuunent K (Temnepatypa kuneHus, °C)
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-35 —40
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rNMABA 3

NPEABAPUTEJIbHAA CXEMA
NMPOEKTUPOBAHWA
XONOAUNbHOWN YCTAHOBKM

Tenaep (06bABAEHHE OTKPLTOTO KOHKYPCA AnropHTM pOEKTHDOBIHNS XONORHNLHOA
Ha paaMeileHue 3aKkalos) CHCTEMbBI ¢ NAPOBOH K PECC:
XOROQNALHOH YCTAHOBKOR

3anpoc CO CTOPOHH NOTEHUMANBHOrQ 3aka3umka

T

l ANanM3 NOCTYNUBLWEro 3anpoca —l

Cocrarnenne
et l YBequneHue 0B OTknoHEHUM 33K2a33
NpesnoxeHus L

Aa

Onpepenenne UCXOAHDA CUTYaLMy
Onucanue nocTasiexHon 3aaayu

1
Bubop cnocoba npouaaoqcrsa X0N04a
DopMyRup:
npoemon yCTaHOBKM
Pa3paboTka KOHUENUMM TEXHWYECKOTO PelieHust

Cbop n 06paboTka Tpebyempix 6a30BbIX faHHbIX

Onpeaenesne KOHKPETHIX XapakTepueTUK
Pacyer pacxona xonopa Ha OCHOBE COOTBETCTBYIOLINX BH‘MCI‘EHMVI
Tabauy, AMarpaMmM U HOMOTDAMM

4} CocTasnsiowue XonoAwnbHOR
HarpysKku/pacxoa Xonopa Ha
lpensapuTenbHLil BLOOP KOMNOHEHTOR TennonpUTOoKM:
B NOCNEADBATENbHOCTH: - epes orpaxeHs (cTenn, non,
i vcnapuTens
MBTEPROMAMOHHAH A - 8 peaynbtate soanycotuena;
pacuer + nposepka 3} cuctema Tpybonporoaos - ?Sﬁ‘n%np%‘#%ﬁ ot (ﬁ(naxnaeuoro
4) poYKe KOHCTPYKLMOHHNE BMemeHTH

APOAYKT:
PaccMOTPeHNe anbTEPHATHBHLIX BAPHANTOB = npu ;"‘3’:‘?““"” (osowed,
~ TENNONPUTOK OT OCBELLEHNA;
- O OBGIYXUBAOEFD NECoRana;

1 — 0T pabOTAIOWEr0 BUAOHHOTO
- AOrpy34uKa;
ONTUMU3auUMa KOMNOHEHTOB, BHGOp neTaned, — 0T BEHTUNATOPA;
YTBEPXAEHNE NPUHKTOTO peLIeHUs ~ B Pe3ynLTate Harpesa npu
0TTanBaHWA
HanpuUMep, Harpes Perexepauus
TEXHU4ECKDH BOAM TennoTH
| net
Onpenenenne L_‘ Kgg;g\]l(’;:gg“ PaapaboTka uepTexei
CPOKOB NOCTABKM YCTaNOBKM NPEANOXEHHO! YCTAHOBKM
Onpe;\eneuue ofbema HarpesaeMon L Odopunenue Npeanoxenna T
- Tpeﬁyeuuu pacxof BOAH;
— NPOEKTHPOBaHME KONNEKTOPA
l I MNepenaya Npeanoxesns 3aKaaumky Wnpoaoxneuue ChenKu

Puc. 3.1.



NNNABA 4

NMPAKTUYECKUE TMPOEKTLI
XONOAUJIbHbIX YCTAHOBOK

4.1. MpoekT: xonoAnNbLHaA KamMmepa «nop, KiHou»
4.1.1. Hexoonan cumyayus

Hekuit oBueson xoten 6bI MMETh LT OXJIaXIeHUs GapaHMHBI HEGOIBLIYIO KaMepy ¢
BCTPOCHHBIM XOJIOMWIBHBIM arperatoM. Takas kaMepa HOJDKHA ObITh pacCYMTaHa Ha
XpaHEHHE NMPUMEPHO HIECTH 6GapaHBMX IOJYTYIN, TIPUYEM BIafeiel] He MCKIIoYaeT
BCPOSITHOCTH Pa3MELUCHUS U O0JIbLIero oobeMa MPOAyKIIMU. XOJIOIWIBHAK OyaeT Ha-
XOIMTBCS B CIIELUATBHO IPEAYCMOTPEHHOM IS STOU IeJH IOMEILEHUM, TPUYEM
TEIVIOTY OT XOJIOOWILHOIO arperara MpearnonaracTcess OTROOUTE Yepes 3apaHee MoAro-
TOBJIEHHBI OKOHHBIN 1poeM. CaM IOM CTOMT Ha HeGOJIBLIOM CKIIOHE, a YIOMSIHYTOE
BBILIC MOHTaXHOE MOMCLICHUE HAXOAMTCHA B 3adHEil 4YacTH 3JaHWA — KakK pa3 Ha
otkoce. IIpsiMoyrompHOe, He O0OPYIOBAHHOE TOABAJIOM TIOMELIEHHE 10 [UTMHE U
IIMPUHE 10 CAMOTO BEPXa MOKPBITO TPYHTOM.

[pyHT
® t,=+10°C

[pyHT
ta=+10°C

ToToBMA K NOJKMONEHAD T
X0NoAMALKLIA arperat

XKunoii som
th=+2°C

Puc. 4.1. O6wuit mwiaH (6e3 maciuraba)



4.1. Ipoexm: xonr0dunsras kamepa «nod Kaouw» |4\1>

4.1.2. Onpedeaenue 6a3oevix 0AHHbIX, HEOOXOOUMbIX
014 NPOeKmMupoBaAHUsA X0A00UAbHOU YCMAHOBKU

Koadduument terutonepenauu (k) xomonunbHoi Kamepsl THma 60/215 coctaBisieT
0,32 Br/m?- K.

Pasmepel xomonunbHON KaMepwl ¢ ofoM (cM. puc. 4.1):
— LUMpMHA cHapyxu 2,10 M;

— JIIMHA CHApPYXU 2,10 Mm;
— BBICOTA CHApYyXH 2,15 m;
— rowans £ 3,92 m%;
— obbem V] 8,0 M3,

Y6oliHbII Bec oBel cocTaBisgeT 25—35 KT, TO €CTh Ha OIHY TTOJYTYILY MPUXOIUT-

cq TIpUMEpPHO 15 Kr. VYienbHas TelToeMKOCTh GapaHuHbl paBHa 2,78 kJx/kr - K.

= © -

HauansHas TeMneparypa NOCTYHAIONIETO B XOJIOIMTBHUK MPOLYKTA t .= 1t30°C, tem
1epaTypa KaMephl f, IpUHUMaeTcd paBHol +2°C.

4.1.3. Pacuem pacxooa xon0da
4.1.3.1. Tenaonpumok uepes ocpaxcoeHuss Kamepwi

CTeHa 1:

QE =( 98 203) 0,32 - 8 = 10,29.

QE2=(198 2.03) - 0,32 - 8 = 10,29.

Q;, = 10,29 Br.

CreHa 3:

Q. = F- k- AT, Br.

o, = (, 8 203) 0,32 - 18 = 23,15.
Q = 23,1

CreHa 4:

Q. = F- k- AT, Br.

Q, = (1,98 - 2,03) - 0,32 - 18 = 23,15.
0., = 23,15 Br.

HOTOJIOK KaMepbl:

Oy = F- k- AT, Br.

0., = ( ,98 - 1,98) - 0,32 - 18 = 22,58.
Q = 22,58 Br.

ITon kamepsr:

Q. = F- k- AT, Br.

Q. = (1,98 - 1,98) - 0,32 - 8 = 10,03.
Q. = 10,03 Br.

Oy oo = 99,49 Br.

BoruucnenHblii pacxox xojiofga B COOTBETCTBHH C IIPUTOKOM TEIUIOTH! B KaMe-
py MpoBepsieTCs 3aTeM C IIOMOILbIO NpPHJIaTaeMON TEXHUYECKOH TOKYMEHTallUU
(cM. puc. 4.2).
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BT-4/cyTku Puc. 4.2. Pacxox xonona ¢ yye-
” TOM DPA3HOCTH BHYTPEHHEN TeM-
- ,Q:V | HepaTyphl XOJIOQWILHON KaMephl

> " M TEeMIIEPATYPH OKPYXalOUIETo

g 6000 % S -5 BO3yXa (MPUTOK TETUIOTHI)

® 5000 Py}

< P! V
= ~
2 <
= ~
2 iy - ]
8 SO0 /’/
(=% =10
[ ’ b
:§ 2000 / )
<|§>J‘ 4.//
|
b —T]
o 1000
—_
0
§ & &f g8gd 8 @ 3
x x x X X X x x x X x x
§ 0§ 8 #8583 88 @ 3

Pasmep xonofnnsHOM KaMepbl (LUMPUHA X LANMHA) B METpax

ITockopKy OHa ITOTOBMHA TEILIONPHUTOKA JOJDKHA paccunThiBaThes ¢ AT = 18 K,
OCYILECTBJISIEM HpPOeKTHpoBaHMe cHayana ¢ AT = 20 K. ITonydeHHHI pe3yiabTar:
5 000 Br-u/cyrku, uro cootetcTByeT Qp =5 000 Br-u/CyTku: 24 u/cyrku = 208,33 Br;
st 50% rtermnoBoro mortoka: 104,16 Br.

Hpyrasi NOJIOBUHA TEIUIOMPUTOKA PACCUUTBHIBAETCSA C PA3HOCTBIO TEMIIEPATYD
AT =8 K — cmorpum 1o auarpamme AT = 10 K. MMeem pe3syiprar: 2 500 Br-u/cyrki,
urto coorBercTByeT Qp = 2 500 : 24 = 104,16 Br; ms ocrasmmxca 50%: 52,08 Br.

BreryucneHHas: BeM4mHa; O om = 99,49 Br.

CpaBHHUBaeMOe 3HAYCHUE: O: oo = 156,34 Br.

4.1.3.2. Pacxod xo100a na oceeuienue u 8eHMUAAUUIO

CornacHo coCTaBIEHHO! U3TOTOBHTENEM Ta0/MLE TAPAMETPOB, MCIIONb3YETCS TTOCTO-
STHHOE 3HayeHue Q = 600 Br-u/cyrku.

TEILIOTEHEPATOPa

QTC!'UlOl'eHepaT[)pa = 600 : 24 = 25 Br.
Koumpoasnwiii pacuem:

Ilpu exenHeBHOM 8-4acOBOM CBEYEHMH JIaMITbl ¢ OBAIBHOH KON6oii cepuitHOro
IPOM3BOICTBA MOWHOCTEIO 60 BT pacuer maer ciaeaylolmii pe3ysbTarT:

= P 7):24,

Q OCBELLEHUA

TI€ { — YUCIIO JIaMII, IUTYK;
P — moutHocTs, Br;
T — MPONOJLKUTENLHOCTD BKIIOYEHUS, YACOB B CYTKH.

= (1-60-8):24=20Br.

QOCBCLLICHPU!



4.1. IIpoexm: x0400UnbHas Kamepa «nod Kao4» I@

Tabmuna 4.1. TpebyeMblii pacxox xosona

Yactota oTkpbitus  Tpebyembili pacxop xonopa, Br-u/cytkh,
ABepeH, 1/cytkn npy pasmepe XONOAWABHOU Kamepbl (WHPHHA X rnybuHa), MM

1 200 x 900 1500x 1200 1500x 1500 1500x2 100
2 500 x 900 1 800 x 900 1500x 1800 1800 x 1800
1800x 1200 1800x2100
2100x 1200 2 100 x 2 100

10 290 350 580 720
30 350 465 755 930
100 465 580 930 1160

4.1.3.3. Bo3dyxoobmen npu omkpbimoi 08epu X0400UAbHOU Kamepbl

CormacHo Ta6un. 4.1, ycTaHaBIMBAeTCS YaCTOTA OTKPBLITUS ABepH 1o 10 pa3 B CyTKH
(3TO BIIOJIHE HPHUEMJIEMO, YYUTHIBASI HE CTOJb OOJIBIIYIO MAacCy OXIaxIaeMoTO

MPOAYKTa).
Pesynbrar: QBoaayxooﬁMeHa = 7 200 Br-u/cyTKH, YTO COOTBETCTBYET Qmmymﬁma =
= 720: 24 = 30 Br.

Koumponsuwii pacuem:

TTo Tabnuile «DHTATBIUS BO3MyXa IS XOJOMWIBHBIX Kamep» (bpaiimepr/IIut-
TEHTeNbM, 3-¢ usanue, crp. 46) npu £, = +2°C onpenenserca BeanduHa Ak = 36,08
KJIX/M?> — ¢ y4eTOM cOCTOSAHHMS HapyxXHoro Bosayxa: £, = +20°C u ¢, = 0,50.

" Q = (V- i- Ah) : 86 400, kBT,

BO3IyX000MeHa
e ¥V, m%
[ — YUCJIO OTKPBITMI B CYTKH, cornacHo Tabm. 4.1;
10 OTKPBITUH B CYTKH.
0, = (810 - 36,08) : 86 400 = 0,0334 kBr.
0, = 33,4 Bt.

4.1.3.4. Pacxo0 xon00a Ha oxnaxcoenue npodykma

CornacHo puc. 4.3, ipu pasHocTH Temniepatyp AT = 28 K monydyaem pacxon xojona
2 500 Bt-y/cyTKM — ¢ y4E€TOM CYTOYHOTO Tpy300060poTa 100 KT ¥ NPONOIKUTENLHOCTH
oxaxaeHus 24 gaca.

Pesymprar: Q.
= 104,16 Br.

Konmponvuuiil pacuem:

= 2 500 Br-u/cyTku, 4TO cooTBeTCTBYET () =2500: 24 =

OXTTKIEHUS

Ha ocnose TIPEACTaBJICHHBIX BBILIC AAaHHBIX BBIMUCIIMCTCA pacXond XojIoga Ha OX-
JJAKICHUEC 3arpyXe€HHOI'O IIpoaAykKTa, a UMEHHO!:

Qoxna»meuuu (m - C AD : 86 400, KBT,

TOE M — Macca OXJIAXKAAeMOro ITPOIYKTa, KI/CYTKH;
¢ — yhOeJbHas TEIUIOEMKOCTb, KX/KT - K (flepen oxIaXIeHHEM);,
AT — pa3zHocTtb Temneparyp, K.

= (90 - 2,78 - 28) : 86 400 = 0,0811

= (,0811 xBt = 81,08 Br

QOXHa)KlleHI/lﬂ

OXNTAXNCHUSA
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BT-4/cyTKM Puc. 4.3. Pacxon xoJioaa npu oxJaxie-
HUHU 3arpyXeHHOTO TIPOAYKTA B TeUyeHHE

24 yacop
-

7000 &'/
v
<
6000 )
<
[4-] // r:'
g A 1/ L_
5 TA y‘
g /A L.
= 4 Y
S V. ay.dn
g A/ Jy;“
3 . A
= 7V
L y. &V ] \g‘d
S 4 > NS
’9. 2000 v, // A / P
/7 /’/
1000 /// i 2l
"0 2% s0 100 150 200 250 200

T'py30060poT, Kr/cyTKN

JaHHasg xonoJuibHasg Kamepa BKIIOYAETCS JUIIL B JeHb 32604 CKOTa U padboTaeT
ele Kakoe-To BpeMs, TaK UTO TPOEKTHAs MPOJOJIKUTENILHOCTh OXNAXKIeHUs 24 yaca
31eCh BMOJIHE ONpaBAaHHa. B Ipyroil cutyauuu mpUOETCS CYMTATBCS ¢ YBEIHMYEHHEM
pacxola XoJ0Aa Ha COOTBETCTBYIOIUM MOMPABOYHBIN KO3(DGULIMEHT.

IIpumep

JlonycTuM, MPOTOJIKUTEIBHOCTh OXTaXIEHHUS 3aIrpyXeHHOTO B XOJOJUIBHYIO
KaMepy NpoayKTa COCTaBasieT He 24, a TojbKo 12 4acoB.

f=244/12y =2,
Tabmunoe 3HauyeHue: 2 500 Bru/cyrku - 2 = 5 000 Br-u/12 4acoB oxyaxueHus!.
OnpeneneHue MOMHON MOTPEOHOCTH B XOJIOME:

Qo6u1 = QE obu + QTennorCHcpaTopa + QBOmyXOOGMCHa + Qoxna)mennﬂ'

O = 99,49 + 25 + 30 + 104,16 + 258,65.

0 = 258,65 Br.

Brionpaercst xonoannbHbIN arperat Tuma CSS00SE ¢ ameKTpOHHEBIM peryupona-
HHMEM, aBTOMaTMYEeCKUM OTTaMBaHueM, xaanareHToM R134a 1 Xonononpou3BoauTe ib-
HocTeto Q) = 450 Br npu Temneparype B Kamepe #, = +2°C 1 TeMmepartype OKpyxa-
ouieit cpenst £, = +25°C.

4.1.4. Karoskyaauusa x0100uabHol ycmanoeKu

XonoawnpHas kKamepa Tecto 60 MM BeIcoTOl 2 150 MM, ¢ moiaoM pasmepoM 2 100 x
x 2 100 MM coIJIacHO MpeiCKypaHTy:
€ 3 435 — kamepa, TOCcTaBKa (PpaHKO-MeCTOHaXoXeHue Ha Tteppuropnyn OPr;
€75  — MOHTaXHO€ OTBEPCTHEC JUTS XOJOAWIbHOTO arperara;
€ 1 739 — roroshIit Kk pabote xomonwibHbIi arperat CS 0500 SE ¢ xiazareHToM
R 134a u 31eKTPOHHBIM PEryIUPOBAHUEM.
€ 5249 — ckunka 30%;
=3675x1,4=35145¢€.
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Bpewmsi, 3aTpaueHHOE Ha MOHTaX KaMephl OXJIaXAeHM, BKIII0Yas TOTOBBIM K pabo-
T€ XOJONWJIBHBII arperaT, OIUIaYMBaeTCs MO pacHeTHOI IoYacoBoif craBke € 41/4ac.

MoHTaXHOe BpeMs NPU 3TOM MCUYUCHSETCS U3 pacyeTa Ha KaXIblii KBaIPATHBINA
MeTp (HapyXHOI1) IUTOLIAXX KAMEPHI, YTO COCTABJISIET OOBIYHO OKOJO 15—20 MMHYT.

F, = 26,88 M

Bpems = 0,33 gaca/M?;

B cymMe = 8,87 yacos.

Kanwkynsuust arperata: Ha pacliakOBKY, TPAaHCIIOPTUPOBKY, MOHTAaX, BBOJ B 3K-
CIUTyaTaluio OTBOAWTCS MPUMEPHO 2 yaca.

Hrak, oOuime 3aTtpaThl HAa MOHTaXHBIe paGOTHI IIPU YOAIEHHOCTH OT 3aKa3uWKa
Ha 15 kM (3a KaXablit KiIoMeTp € 14) BBIMCIIAIOTCS TAKUM 00pa3oM:

8,874+ 2y=10,874.4] 9= € 446.

IMosnas nena: € 5 605 TUNIOC YCTaHOBJICHHBIN HAIOT Ha J00aBICHHYIO CTOMMOCTD.

4.1.5. Ilpedaroxcenue

I'-ny O. Mromnepy
Kupxurrp, 20
55490 Menrepiumnn

YBaxaemrlit r-H Miosep,
onaropapum 3a Bam 3amnpoc or 18.03.2002 1 HampagpiisieM W3JI0XEHHOE najee.

Ilpeonoxncenue

Hame Ipennoxenue KacaeTcs, B 4aCTHOCTH, XOJIOOWIIbHOM Kamepnl Tecto 60 MM
BeIcOTO# 2 150 MM, ¢ OJIOM M TOTOBBIM K paboTe XOJOTWILHBIM arperaroM Uisl Xjia-
nareHta R134a,

Obsem nocmaexu:

Io3. 1.

XonogunpHas KaMepa Ul peKOMEHIyeMoi pasHocT Temriepatyp 10 AT = 30 K
cornmacHo VDI (Coro3 repmaHCcKux HHXKeHepoB) 2055 ¢ TonuuHoi cTeH 60 MM.

Hzonauusi cteH — U3 BBICOKOKAYECTBEHHOTO XXeCTKOTO NEeHOMOINypeTaHa, Bere-
HEHHOTO C MCITOJIb30BaHUEM LMKIIONIEHTaHa, ¢ TLIOTHOCTHIO TeHbl 40 Kr/M? U K03¢-
duumenToM temnonepesaun k = 0,32 Br/m? - K.

[ToBepXxHOCTH — M3 JUCTOBOM CTATTH HA ATIOMHWHMEBO-LIMHKOBOIN OCHOBE, C IIPOY-
HBIM 3MOKCHAHO-NOMMIDUPHBIM TOKPHITHEM, IIBET — OeNbIN.

CoracHO TIpOeKTy, JIEMEHTBI KaMEPhl COOHPAIOTCH U3 CIHIBHY-TIAHENER CO CIUTAuM-
BaHMEM B LIITYHT M IpebeHb HA OCHOBE BUHTOBOM CTSDKKU. BepxHsis cTopoHa 11ona BBITION-
HEHA ¢ THCHEHMEM U3 BBICOKOKAYECTBEHHOTO CTAITBHOTO JIMCTA M BIOJIHE TIPUIOHA JUist
KonecHbIX Harpy3ok go 1 000 H Ha omHO koseco (Ha MHEBMATHYECKO# 1IIMHE) MM, COOT-
BETCTBEHHO, PABHOMEPHO pacIipelie/IeHHOM TOBepXHOCTHOM Harpysku 1o 30 000 H/m2

JBepb ¢ nuaMeTpoM B cBeTy 600 x1900 Mm, 800 x 1900 mm mam 1000 x 1900 MM —
Ha BeIOOp. [IBepHoit yop cortacHo [JH — Ha BBIOOpD cjleBa WIM CIIpapa.

JBepb X0JI0OUABHON KaMePhl — ¢ MPKUMHO-PBIYAXHBIM 3aTBOPOM, IIIMHAPU-
YeCKHMM 3aMKOM M aBapUHHBIM OTKDBIBaTeJeM, LIMTOM YIIPABJIEHUS C BCTPOEHHBIM
BBIKJTIOYATEIEM CBETA, IPaIyMPOBAHHBIM TEPMOMETPOM U KOMITEHCAIIMOHHBIM KJIamia-
HOM JUIS1 BEIPABHUBAHUS HABICHUA (C HAPYXHOM CTOPOHBI ABEPHOH KOpoOKM), BHYT-
PEHHUM OCBELLEHUEM ITOCPEACTBOM OBAJIBHOTO CBETWJIBHHKA MOIIHOCTHIO 60 Br.

Pa3smepnr:

— IIApHHA, cHapyxu 2,10 m;

— ANVHA, CHAPYXU 2,10 M;

— BBICOTA, CHapyxu 2,15 m;

— IUIOWaab, BHYTpH 3,92 M2,

— obbeM, BHYTpH 8,0 M3,
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ITos. 2.

T'oToBEII K paboTe XOMOMWIBHBINA arperaT AJIs ITOABEIIMBAHUS K 3JIEMEHTY KaMe-
pbl B IIPEIBAPUTENBHO ITOATOTOBJIEHHOM MOHTAXHOM OTBEPCTHH — KOMIIAKTHBIN, U3-
TOTOBJICHHBIH <Ol KJTI0Y», TIpEIHA3HAYEHHBINM [UIA XOJOOWILHON KaMepsl, C YCTOM-
YUBBIM KPYTUJIBHO-XECTKHMM KOpITycOM, OeJIoro I1IBeTa, ¢ 3alllUTHOM pelieTkoi uis
BeHTWIsITOpa-ucnapurens, cormacHo JMH 31001. TemnepaTypHBIi Auama3oH ot +19
jno —2°C.

KoMIUIEKTHOE XOIOAMIBHO-TEXHUYECKOE O0OpYIOBaHME, BKIIIOYaloliee B cebs
cIenylonee.

MasiouryMHBIM TepMETHYHBIIN IMOPLIHEBOI KOMIIPECCOP € 3alMTHBIM BBIKITIO-
yaTteseM OOMOTKH, BO3OYIIHBIM KOHOEHCATOPOM C BEHTWISITOPOM, WCIIApUTEIIEM,
TEPMOPETYINPYIOLIUM BEHTHIEM, KOJUIEKTOPOM-OCYUIMTENEIM, 3allUTHBIM peJie 1aB-
JICHUS.

LnpKynsiMoHHas cucTeMa OXJIaxXIeHUs (KOMIUIEKTHas Iaiika 6e3 pe3nGOBBIX
COeIMHEHWIT) ¢ 3alpaBKoil xiamareHtom R134a. DieKTpoHHaAs PETYJIMPOBKA TEMIIE-
paTyphl ¢ MPOrpaMMHUPOBAHUEM 3alaHHBIX 3HAa4YeHHUIl yepe3 KIaBUarypy U LKA(PPOBOI
WHIMKAIMe TeMIlepaTyphl XOJOAWIBHOM KaMephl. YCTAHOBKA BpeMEHHM OTTauBaHUA
C TIOMOILBIO 3JIEKTPOHArpeBaresisl; MPU TEMIIEpATYpaX XOJOIWJILHONH KaMEphl BBHIIIE
+3°C mpenycMOTpeHO OTTaMBaHUE HAa OCHOBE LIMPKYJSIIIUM BO3myxa. PeryiMposka
BJIAXXHOCTH BO3[IyXa B XOJOAWIBHOM KaMepe — 3a CYeT MpPEABApPUTEILHONU YCTAaHOBKHU
BpeMeHU pabOTHI BEHTWIATOpa Hcrapureis. MMeercsi BOZMOXHOCTb TIOIKITIOUEHUS
JIBEPHOTO KOHTAKTa OJIOKMPOBKM JiBepu. [Ipu BBIXOJE U3 CTPOSI CUCTEMBI PETYJIMPOBA-
HM — paboTa 4yepe3 aBapUMHBINA BBIKIIOUATENIb, CMOHTUPOBAHHHIA 10 YPOBHS 3KCII-
JTyaTAallMOHHOM TOTOBHOCTH ¥ OCHALLIEHHBIA COEIUHUTEIBHBIM IIPOBOAOM JUTHHOM 5 M
1 0e30MacHOM LUTEIICEeIbHON BHJIKOM.

JlaHHBI XONOAMIBHBIN arperaT COOTBETCTBYET eBPONECKIUM M TepMaHCKUM CTaH-
ndapraM EH u IUH, orBevaer tpeboBanusaM BGV, cHabGxeH cepTrduKaroM COOTBET-
cteust EC.

Texnuwyeckne xapakrepuctuku arperata CS0500SKE:

X071000TIPOH3BOINTETFHOCTD 450 Br

TeMmepaTypa KaMmepbl +2°C

TemmepaTypa okpyxarwouei cpempl  +25°C

[MorpeGngemMass MOIIHOCTH 240 Bt

[Torpebrenue Toka Ha:

— 0011yI0 paboTy OXJIaXKICHUS 1,3JA

— HarpeB NpU OTTaWBaHHUU 3,7A

3ampaBKa XJIagareHTOM 0,6 xr R134a

YpoBeHb 3BYKOBOTO JaB/IEHUS 59 a1b(A), u3MepeHHe Ha pacCTOSHUM 1 M

u Ha BeIicoTe 1,60 M NTpM HOMMH. MOIIHO-
CTH B CMOHTHPOBAaHHOM BUIIE

Hanpsoxenue 230 B
Pa3smepsr:

— BHICOTA 700 MM

— LIMpHHA 427 MM

— IUTMHA 880 MM

— Macca 49,5 xr

Llena orMcanHOM BEIIIe MocTaBku (mo3uuuu 1 U 2) ppaHKo-MECTOHAXOXICHUE,
BKJTIOYAs. MOHTAX XOJIOAMJIBHOM KaMephl M arperara, BBOA B 9KCIUTyaTallMIO, a TaKXKe
MHCTPYKTaX OOCTyXHBAIOIEro MepCoHaa;

€ 5 605 + nayor Ha 100aBJIEHHYI0 CTOMMOCTb.
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Cpok mocTasku: 14 gHeii.

Cpok neiictsust nanHoro Ilpennmoxenus: 3 mecsua.

Tl'apanTusa: 1 rox.

YClIoBUS TIaTeXxa: CONIACHO TNPEABAPMTENbHOH JOrOBOPEHHOCTH

PaGoTbl, BHITIONHSAEMBIE CHJIAMM 33aKA3YMKA: MOATOTOBJIEHHBIM M BBIPOBHEHHbIH
IO YPOBHIO ITOJ, IITETICEIbHAA PO3ETKA C 3AIMTHBIM (3a3eMIEHHBIM) KOHTAKTOM BOJIM3H
XOJIONUIBHONW KaMepHhI.

TexHomornyeckas cxema Kamepsbl MpeicCTaBlieHa Ha puc. 4.4.

Puc. 4.4. XononwnbHast KaMepa «IIof
® o
1 0L i
LI

i
D

———

<
T~

4.1.6. Koumpoavnsie 3adanusn

M1t axMMHUCTPATHBHOTO 30aHUST ONHOTO JIECHOTO XO3SHCTBA TpebyeTcs: pa3paboTarh
NPOEKT XOJIOMMIBHOM KaMephl — C IOJIOM M3 BBICOKOKAYECTBEHHOM CTAaIM, NpUYEM
MOHTaX €e NPEeAyCMATPUBAETCS B 30HE HIDKHEIO 9TaXa WM IMOA3EMHOTO rapaxa ¢
HUMEIOIIAMCSH JOCTYIIOM (M BO3MOXHBIM TIONBE3I0M) CHAPYXH.

JlaHHBI#A XOMOAWIBHUK JOJDKEH ObITh PACCYUTAH TAKMM 0GPa30M, YTOGBI OH ObLT
MPHUTOACH VTSt paboThl ¢ TOTOBBIM K ITOAKTIOYEHHMIO XOJOMMILHBIM arperatoM M CIIO-
cobeH oxyaxnath oo 15 Tyur Kocysib 6o 10 Ty mukux cusei. Ilpemmonaraercs,
Jajee, 4To 3a0UThIE XKMBOTHBIE B BBHITOTPOUIEHHOM BMAE OYIYT MOIBEIIMBATHCA B
KaMepe Ha CHeNUAIbHBIX KPIOKaX.

3anaHHbIe TEXHUYECKHE XAPAKTEPHCTHKH:

1. Xononunshasi kKamepa B ucrionnenun Tecto Spezial 100 ¢ BOTHYTBIM 1OJIOM B
BUZE BaHHBI U3 BBICOKOKAYECTBEHHOM CTalH, BEPTHUKAJIbHBIMU CTEHAMU C YITOBBIMH
paauycamu.

2. H =245 wm; B = 2,40 m; T, =270 m.

3. Tomuuna cren 100 mm, & = 0,20 Br/m? - K.

4. I\Bepb — ¢ WMpUHOHN B cBeTy 1 000 MM M BCTPOEHHBIM CMOTPOBBIM OKHOM
auametpa 225 MM, Ge3 o6orpesa.

5. TlocTaBKka M MOHTaX TPeX MOTOJOYHBIX KOHCTPYKLW U TOABEIHUBAHUS
MSICHBIX TVILL.

6. TToBepXHOCTb MOJTa — U3 BBHICOKOKAYECTBEHHOM CTAM ¢ PAa3HOHAIPABNIEHHBIM
TOpMOXeHUeM npH crycke (R11).
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MOTONOUHBIA ANEMEHT

Vit YL

CTeHoBOIi aneMeHT

AneMeHT HacTuna nona

Npu pabounx Temnepartypax Huxe —5°C:

NAUTB! AN HACTWNA NOJIA AW TPYOBI NPEAYCMOTPEHD!
110/, NONIOM BEHTUASILMM (MHOTA — OTONAEHKE 33 CYET
HarpeToro nona)

1.1. Paamepbi:
Tun kamepbi Kamepa oxnagenus W xpaHeHus Kamepa oxnageHus W xpaHeHus
3aMOpOXeHHbIX NPOAYKTOB Tecto, 3aMopoXKeHHbix NpogykTos Tecto,
cranpapt WL 80 crangapt WL 100/Spezial 100
TonwuHa cTeH 80 mm 100 mm
TonwuHa cren xonoaunbHon  80/2 110 mm 100/2 150 mm
kamepbl / HapyxkHas Bbicota, 80/2 410 mm 100/2 450 mm
€ NoAoM 80°/2 710 mm 100/2 750 mm

) CTaHAApTHOE UCIMOJTHCHUC, HC NpeajiaracMoc Co CKiaaja.

1.2. Tennonzonsauna:

Tonwmna cren 80 mm 100 MM

PexometpyeMas pa3HOCTb Temneparyp 38K 45 K

no VDI 2055; AT

TemneparypHbit AManasoH ot —20 po +60°C ot —25 po +60°C

Koadhpuupen Tennonepesaum no AWH 4108, « 025

KoadhehrupenT Tennonepegaun no JIMH 52612, k0,25 Br/m?K 10,20 Br/m? K

MnoTHoCTs neHbl 40 kr/m® Knacc cTpoutenbHbix Marepuasios
no JIVH 4102, knaccudpmkauust no B3

W3onauus TBEPAbIH NEeHononuypeTaH

C UMKNONEHTaHoM, BenenusaHue 6es FCKW

D He oTHOCHTCS K JIeMEHTaM mojia Mapku Spezial.

Puc. 4.5. Tabnvua napaMeTpoB XOJOAWIbHOH KaMepbl
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Tatéamia 4.2. Crangapiobie UCIIONHCHMS, TpeUIaracMbie CO CKilajna

Tun kamepst Kamepa oxnampeHus U xpaHeHHs 3aMopoXeHHbIX npoaykros Tecto
HapyxHble pa3mepnbl (MM)  crangapt WL 80 crangapT WL 100/Spezial 100
Boicora® 2 110 2 150

2410 2 450
Wupuna 1 500—3 600 1 500-3 000
DnnHa or 1200 mm B pacTpe paamepom 300
Cpok nocTaBku cpasy co cknaga

! JlaHHBIE BBICOTBI IPHBEIEHBI IJIsI KAMED C IT0JI0M; B KaMepax 6e3 moJia BeicoTa YT COOTBET-
CTBEHHO MeHblle (MMHYC TOMIIMHA CTEHBI ILTIOC TpebeHb IIMYHTOBOIO COSAMHEHHS 15 MM).

0K NOCTABKK

= .
l< Nporpamma Xpanenus Ha cKknage ’I l no 3anpocy !

§ 133NN
=] 131313313131 3131 31 71 31
g1 1313133373333
5 T I I I e e e R e
5 T 313131333131 51
. 1313131313131 313131 31 31
g i 131313333377
gL =y e Ty ey s By By By ey ey Bt Iy
;%gi 131333335137
° TEs 1313131313733 31313
g ?HTTFF::qmﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
S 38
: ll%J ]] 1]]]
H 28
{! |AA l l l *

|—— 1500——| } ! e

lt—————1800-———=| !

o 2100 —————— = ] ‘

|——————— 2400—————] | )

———————— 2700 I |

<——mupuua 3000 (Tecto Standart WL+100) —a

<~———— Winpuna 36003:(’{”4;010 Standart WL80) ____I__>;
(Pasmepbl B MM) i 39?;00 > -

: 4500 : : !

Linpuna 4800, 5100, 5400, 6000 u 1.4. ¢ warom 300 MM
Puc. 4.6. Cucrema TUIaHHMPOBKN XONOTWJILHBIX KaMep
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Mon ¢ 060pOTHLIM PagUYCOM U BBAPEHHLIMU TIONyChepamm

MoTonok Motonok

CToik BHaxnecTky 6e3 wBos

T Crena

_J _______ | Beprtukankhulii paspes

Mnuta
pacnpenenenus nasnenus

Bepxnas cTopowHa
CTPYKTYPUPOBaHa,
C NPOTUBOCKONbXEHUEM

Puc. 4.7. Cxema 1mIaHUpOBKM B BEPTUKAJIBHOM pa3pese

CoeguHeHUe 3JEMEHTOB.

CoeavHeHHe COHABUY-DIEMEHTOB MO CUCTEME «B IHIYHT U I'pedeHb» C VII-
JIOTHEHWEM TIEHOIIOJNYPETAHOBOM JIEHTOH; BCTPOEHHBIE IKCLIEHTPUKOBBIE CTIX-
KA C IIACTMACCOBBIM KOPTYCOM U 3allMILEHHBIM OT KOPPO3UM HATIXHBIM
3aMKOM.

BUHTOBBIE CTSXKM MOHTHUPYIOTCS M3HYTpM, Giaromapsi 4eMy OTCYTCTBYET HEOO-
XOIUMOCTE B KPYTOBOM HApYXHOM JOCTYIE K KaMepe.

< g Puc. 4.8. HatsoxHoit 3aMoK
R =7
Lo d
r~fjjt—
: ]
| &l |
[ od
i
L |
{
el
Lﬁ;} |
=1 ~d
== [
!"@‘;"! €L
~ :’_3

PacnonoxeHne BUHTOBLIX CTAXEK HataxHoi 3aM0K
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294-4-011 n
298-4-011
N
a) YrnoBoi aneMeHT CTeHb 6) Mon no TUny BaHHH!
vie107-4-0211 vie269-4-02/1
o
// \
3
g I
\ %
B) [lsepHan kopobka r) [sepb BHYTPU W CHAPYXH
lupuna Paccroanue Lupuna TonwuHa cTeH 80 100
B cBety, A, ABEpPHOM Buicota 2110 2410 2150 2450
MM MM Kopobku F, MM KaMepbi 2710 *2750
600 150 900 800 x 1800 800 x 2000 800 x 1800 800 x 2000
800 200 1200 wupuHa B ceery 600 X 1800 600 x 2000 600 x 1800 600 X 2000
X BblcOTa B CBETY
1000 250 1 500 oborpes ABepHOM *
06853KN
* CTaHfAapPTHOE HCNOAHEHue,
He xpaHAleecs Ha cknaje (pa3mepbl 8 MM)
n) MexaunsM nogsewmnBaHnd Tyw (ROTONOYHbLIA
MOHTaX): KOMNNEKT U3 5 KPIOYbeB W KPEnexHoro
matepuana gankoit 1 200 M, gonyctumas rpyso-
nogbemHocts 1 000 H (100 krc), ucnonHenue —
“3 aHOANPOBAHHOTO ANOMUHUS

Puc. 4.9. C6opka Kamephl B yepTexe 0O61Iero BUAa
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4YTO

ITocTagieHHble 3aMa4H;

1) BBIMMCINTD Pacxol XOJIOMd;

2) NpoaHATM3UPOBATH TEXHUYECKHME XapaKTEPUCTUKN UCIIOTHEHUS Kamepel Tecto;
3) pa3paboTaTh NPOEKT TOTOBOIO K pPaboTe XOJOMWIBHOIO arperara.

Bapuanmut pewenuti

Hedictyoniee [locTaHOBIEHUE TIO TMTHEHE MsIca TIPEAITMCHIBAET, B YACTHOCTH,
IUKHE XUBOTHBIE C BOJIOCSIHBIM ITOKPOBOM (LLETUHOI) Yepe3 3 waca mocie 3a6os

MOIEXAT OXJIAXICHHUIO 10 TEMIIepaTyphl t = +7°C B TOMILE TYLIH.

HayansHas TeMmepaTypa NOCTYNAIOIIETO B XOJIOAMIBHUK TIPOAYKTA f, PUHMMA-

eTcsa paBHoi +25°C.

HomycTuM, Bec TYIIH MOTPOILIEHON KOCYJIM COCTaBisieT 12 KT, a roJgoBajloro Ka-

6ana — 30 xr.

ITpumeuanne: ToabKo MooAble KaGaHBI B BO3pacTe IO roja HecyT B cebe BO30y-

IUTENS YyMbl CBUHEX U €lIIe He o061anaioT UMMYHHUTETOM IIPOTHUB HETO.

YaenpHast TeIJI0OEMKOCTD 10 oxaaxaeHus: ¢ = 3,1 kJIx/kr - K.
TemnepaTypa KaMephbl 10DKHA OBITh £, = +2°C.

Oxpyxaioliiasi TeMiepaTypa IpuHUMaeTcs paBHol ¢, = 25°C.

Pacuer pacxonma xonoma, repenaBaeMoOro 4epe3 orpaxmeHus, Br-u/cyTku:
QO , = (2,50 - 2,25) - 0,20 - 23 - 24 = 621,12.

Op , = (2,20 - 2,25) - 0,20 - 23 - 24 = 546,48.

Q. ,=1(2,50-2,25)- 0,20 - 23 - 24 = 621,12.

(2,20 - 2,25) - 0,20 - 23 - 24 = 546,48.

(2,20 - 2,50) - 0,20 - 8 - 24 = 211,20.

(2,20 - 2,50) - 0,20 - 23 - 24 = 607,20.

3 153,60
Hrak, pacxon xomoma coctaBageT: 3 154 Br-u/cyrku.
OrnpeneieHHe TEIUIOTHL OT OXJIAXIAEMOro MpPOIyKTa B KJIX:
L. Qs — (15 - 12) - 3,1 - 23 = 12 834 xIx win
2. 0 awnenns — (10 - 30) - 3,1 - 23 = 21 390 k[Ix.
Bribupaercs Bropod BapmaHT (Makc. 3HayeHue) 21 390/3,6, 4TO COOTBETCTBYeT

E, 4

O s
QE, D

5 942 Btu.

TermoTa, nocrynarmouas B KaMepy OT OCBEILEHMS U IBUTATeNIs BEHTIIIATOPA:
3[0€Ch MOXHO B3SITh «(PMKCHPOBAHHYIO BETWYHHY» () = 600 Bt-u.

TEIIOTEHEPATOpa

Bo3ayxooOMeH 4epe3 OTKPBITYIO ABEpPh. IIPH KAXIOM OTKPHITHM ABEPH B Ka-

Mepy TPOHHMKAET TEIUIBIA M BIAXHBIA BO3IYX, KOTOPBII HeOOXOAUMO OXJAAUTh U
OCYIIUTD.

Tabnmua 4.3. TpeGyeMblil pacxon xojoma

Yactora otkpbiTus  Tpebyembiii pacxop xonopa, Bru/cyTks,
Asepel, 1/cyTkn Npu pasMepe XONOAUNLHOW Kamepbl (WMPHHA X ANHHA), MM

1 200 x 900 1500x 1200 1500x1500 1500x2 100
2 500 x 900 1 800 x 900 1500 x 1800 1800x 1800
1800x 1200 1800x2100
2100x 1200 2100 x 2 100

10 290 350 580 720
30 350 465 755 930
100 465 580 930 1160
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XoTs pa3Mepbl XOIOAUIILHOM KaMephl B Tab:1. 4.3 He YCTaHABIMBAIOTCA, I 60JIb-
LIed TOYHOCTY IMPUHUMAETCA B pacueT MayluajbHas cyMMa.

CTtporo roBopst, Bpsi U OBEPh KaMeEPHI MPUIETCS OTKPHIBATh 10 10 pa3 B CYTKH,
TeM He MeHee:

QsoanyxooﬁMeHa = 720 BT"{.

CyMMHUpyeM I TOJyYeHUs IOJHOTO KOJHMYECTBA TEILIA:

Q. = 3 154 + 5942 + 600 + 720.

Q6 = 10416 Bru.

Pacuer TpedyeMoii X0010IMpOU3BOIUTETLHOCTH TIPU IIUTEBHOCTH OXJTaKIeHH 4 yaca:

Qs = O, WIATEIBHOCTL OXNAXIEHUs, BT.

Qn = 10416 : 4 = 2 604 Br.

ITpumeuanne:

Ha npakruke He Bcerma ecThb BO3MOXKHOCTB TTOC/IE OTCTPENa AUKMX XKMBOTHBIX
cpasy xe 3a6parh MX TYIIM, HepeBe3TH, BRIMOTPOILIMTEL M ITOATOTOBUTE JUis pasMellie-
HHSE B XOJIOMWILHOM KaMepe, IpUYEM YCIIETh CAeJaTh BCe 3TO 3a 3 4aca, YTOGBI JO-
OUTBCS OXJTAXACHWS B TOJHIE Msica go +7°C.

ABTOp OepeT 33 OCHOBY CTaHIAPTHYIO TEMIIEPATYPYy KaMephl IS OXJIAXICHUS
maca f, = +2°C M ycTaHaBIMBAeT NPOM3BOAMTENLHOCTH 338 4 Yaca OXJIAXKIECHHUS IO
TeMIIepaTyphl B Tonie Msaca takke +2°C. ITpoeKTHpoBaHHE XOJOIUIBHOIO arperara:

= 2 604 Br.

0611, BHIYMCIIEHH

= 2750 Bropu ¢, = +25°C u £, = +2°C, i CS 2800E (puc. 4.10, Tabn. 4.4).

Qarpemm

5000 i 1 i n ) f 1
| Temnepatypa okpyxawowei cpeg +32 °C
...... Temneparypa okpyxaiowuedt cpeas +25 °C
e

Puc. 4.10. Onpeneine-
HME XOJIOXOTIPOU3BOIH-
TCJIbHOCTH KaMECphbI OX-
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Tabmuua 4.4, Texunyeckre xapakTepHUCTHKU XOJOIWIBHBIX arperaroB

Xonopunshbie arperatsl Tun CS 0500 CS 0900 CS 1300 CS 2000 CS 2800
ANSA TeMneparyp B Kamepax oT... +19°C +19°C +19°C  +19°C  +19°C
oxnaxkAieHuA (Tepmocrart, +3°C +3°C +3°C +3°C +3°C
3NEKTPOHHUKA) po .. —2°C -2°C -2°C -2°C =2°C
JInekTpuuecKkue napamerpbi:

— poj 3aLWKTbI IP 23 P23 P 23 iP 23 P23

— KJlacc Temneparyp T T T T T

— HanpsxeHve B AC"230 AC"230 AC 230 AC 230 AC' 230

— yacrota My 50 50 50 50 50
Motpebnsemas MOLLHOCTb:

— pabota B pexume oxnaxaenus Bt 240 530 720 1100 1580

— HarpesaHWe NP OTTausaHuM  Br - - - - -
Notpebnenue ToKa:

— nonvas pabota oxnaxgenms A 1,3 3,2 4,7 53 1,5
— Harpes Npu OTTauBaHWH A 3,7 3,7 37 5,9 5,9
(TONBKO NPK ANEKTPOHHOM Pery/IMPOBaHAH)
Macca (nopratusHbii arperar) K 49,5 52,7 60,0 89,7 101,0

XonoAONpOH3BOANTENBHOCTD:
= npu t xonopnnoHol Kamepbl +5°C  Br 500 925 1302 2050 2765
¥ OKpyxaiouei Temneparype +32°C

Ob6nactb npumereHus: °C or +1 or +1 or +1 or +1 or +1
TemnepaTypa OKpYXalolieHn cpegpl po +45 po+45 po+45 po+45  po +45
XnapareHT: sec 3anpaeku rpamm R 134a R 134a R 134a R 134a R 134a
(noptatusHbiit arperar) 600 600 650 1 000 1400

Ofvem oTsognMoro Boaflyxa M3 /u 500 800 1200 1 800 2 500

NPH NOBLIWEHHH OKPYXKAIOLLEN
Temneparypbl Ha 5 K

YposeHb wyma no AWH EH 292 ab(A) 59 60 61 59 60
NoptatueHbiid arperat No 3aka- CS500SE  CS0900SE CS1300SE CS2000SE CS2800SE
C 3NIEKTPOHHBIM PEryNMPOBaHHEM 3a/mn 7160400 7160402 7160404 7160406 7160408
MopratusHbiii arperat Ne aaka- CS0500T CS0900T €S0300T (CS2000T CS28007
C TepPMOCTATOM 3a/mn 7160415 7160410 7160411 7160606 7160608
JleMoHTHpyeMbil arperar No zaka- — CS0900 CS1300 (C€S2000 (€S2800
C 3NEKTPOHHBIM PEryNMpOBaHHEM 3a/mn  — 7160600 7160601 7160602 7160603

* AC — HanpszKeHHe TIepeMEHHOTO TOKa.

4.2. MpoekKkT: Kamepa AN oXNaxaeHus mMsca

4.2.1. Hcxoonas cumyauus

MscHOI KOMOMHAT CPeIHETO YPOBHS HAMEPEH PACIIUPUTH CBOM MTPOM3BOACTBEHHEIE
MOLIHOCTH, UCIIOJIb3yS BHOBb BO3BEIEHHOEC CTPOCHME U3 YCTAHOBJIEHHBIX HAa IPYHTE
TOTOBBIX OETOHHBIX 010KOB. 1 yBEIMUeHHONH €MKOCTH MPOSKTUPYEMOM XOJIO0IWIb-
HOW KaMephl TpeOyeTcs OOHA XOJIOAWJIbHASI YCTAHOBKA.

Kamepa nmeet mimny 9,0 M, umpuHy 8,0 M 1 Beicoty 3,40 M (yka3aHHbIe 3HAYCHUST
€CTh OKOHUYaTeJIbHbIe pa3Mephbl TIOC/E BHITOJHEHUSI U30JSIUMKM). B Helt cMOHTUpOBaHa
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TpYOHAs CHCTeMa, TIPOXOAAIAs HAa BEICOTE 2,45 M (C M3MEpeHUEM IO LIEHTPY TpYO).
HeobxomumMasi TEIUTOU3OJISIINS BBITNIOHEHA CTICIMaTU3UPOBAHHBIM TIPEATIPUSTHEM.

Ha BHyTpeHHE# CTOPOHE CTEH M Ha OCTOHHOI TOATOTOBKE CIUIOUIHBIM CIOEM
HaHeceHa OWUTYMHAas SMYJbCHS — IS CBA3BIBAHMA TIBUIM W YCWICHHUS CUEILUICHUS.
Crienytoliiee fajiee OKPBITHE U3 TOPAYETo OUTYMa CITyXKUT Ui peAOTBpallleHns aud-
(by3uu BoasiHOrO Tapa, SBJISACh OMHOBPEMEHHO OCHOBAHUEM IJISI YIOXKEHHBIX U30J151-
HMOHHBIX IUTMT W3 CcTHpomopa — ¢ KadecTBoM PS15 mas cteH u PS30 mist mona,
TOMIIUHOM mopsiaka 10 cMm.

IlITykarypka (LEMEHTHBIH pacTBOP) TOJILIMHON 2 CM HaHeCeHa HAa U3OMSIIMOH-
HbIE TUTUTHI U 3aTepTa IUTYKaTypHO# TepKoi. 3aTeM Ha MOATOTOBJIEHHbIE TAKMM 00pa-
30M ITOBEPXHOCTH YCTAaHABJWBAIOTCSA Ha peOpo KIMHKEpHbIE IUIMTKU C Ia3aMHd Ha
TBUTBHOM CTOPOHE U 3aIUBAIOTCA PACTBOPOM Ha rity6uHy 2 cM. [lonoBoit HacTun npen-
CTaBISIET cOOO0M YJI0XEHHBIE B CJIOW PAacTBOPA HECKOJIb3SUIME KEPAMUYECKUE TUTMTKH
C BOTHYTO-KOHWYECKWM IUTMHTYCOM.

IToTo0K KaMephl COCTOMT U3 IIPEABAPUTEILHO TOATOTORICHHBIX HM30JISIIMOHHBIX
3J7IEMEHTOB TOJOUMHOA 10 CM, BBIMOJHEHHBIX 10 THITY ITAHEIM Ha OCHOBE XECTKOIO Tie-
Homoyypetana 6e3 comepxanuss FCKW. Takaa maHesnb pasMellieHa Ha Bbicote 3,4 M
(KOHCTPYKTUBHBIN pa3Mep Oe3 OTHENKHM paBE€H BHICOTE MOMeINeHH 4,75 M).

TpybHast ciucTeMa KpPEMUTCA B OETOHHOM TOTOJKE CIIELUAJIbBHBIMU CKOOAMM.
Hecyiune cTepXHu ¢ Hape3KoW IMPOXOAAT CKBO3b U30SALIMOHHBIE 3JIeMeHTHI. PaccTo-
STHUE MEXAY OTAETbHBIMH TIPOJIETAMH TpyOomnpoBoaa (IIpM M3MEpPEeHHH OT LIEHTpa o
LieHTpa Tpyd) cocrasnsger nonepemeHHo 0,60 u 0,65 M. Bcsg KOHCTPYKIIMS Be3e OT-
CTOUT OT CTEeH nmpuMepHo Ha 1,0 M.

s TIpemnoxeHus: 3arpollieHa XOJOMWIbHAS YCTaHOBKA, paboTalolliasg Ha Xja-
narente R 134a.

4.2.2. Onpedenenue 6a3o6vix 0anHbIX, HEOOXOOUMbBIX
0451 NPOEKMUPOBAHUA X0A00UALHOU YCIAHOGKU

— Kamepa miis oxyiaxxneHust Msica pacrioiaraéTcsl BHYTpH 3[aHHUSI U HE MOABEpXe-
Ha JEeMCTBUIO NMPSAMBIX COJTHEYHBIX JIydeil. B cBSI3M ¢ 3THM OTHagaeT HEOOXOMUMOCTD B
pPacCMOTPEHUH HapyXXHOM TeMIIepaTyphl 34aHHsI C YJETOM JaHHBIX, NPUBEXEHHbIX B
KapTe 30H XOJOIWIbHOM Harpy3ku comiacHo VDI (Colo3 repMaHCKMX WHXEHEPOB)
2078, n3manue ot 1994 r.

— TpeGyeMble pacueTHbIE TIAapaMETPhl MOTYT GBITh B3SITHI M3 IIPWIATaEMOTO YepTEXa.

— HMMejommecs XapakTepUCTKK COOPYXEHHOU TPYOHOM CHCTEMbi MOKA3bIBAIOT
caenyiwouiee:

TMOJIE3HAsA JAJINHA TIpOJieTa = BHYTPEHHSs LMpyHa Kamepsl: 8,0 M — 1,0 M — 1,0 m;

paccTogHie MeX/Iy JIEBOi M IpaBoit creHaMu = 6,0 MeTpoB; 6,0 M — 0,5 M = 5,5 m;

noJjie3Hasl JUTMHA IS OBOPOTa K IaBHOM Tpacce — BHYTPEHHSS [UTMHA KaMephI:
90mM—1,0M— 1,0 M;

paccTosiHUE MEXIy JIEBOM W mpaBoii creHamMud = 7,0 MeTpOB;

7,0 M : 0,625 M (MEXIIpOJIETHOE PACCTOSHHE) IO3BOJIIET pacCYMTHIBaTh Ha 11
NpoJAeTOB, KaXIplil JIMHOH 1o 5,5 M.

— OxjlaXgaeMbIM TIPOAYKTOM SBIAIOTCSA TOBSOWHA U CBMHWUHA — B TIPOMIOPUUU
npumepHo 1/3 x 2/3.

— B cooteeTcTByIOIMX TAOAUIIAX ycTaHaBanBaercs macca B 40 Kr Ins Tomiei
CBHMHOM IOJYTYIUM B 75 KT JJI YETBEPTHUHBI TOBSIVHEI.

— Ha 1 Merp TpyOHOII cucteMbl npuxoauTcsd 4 CBUHBIX TIOIYTYLIH M, COOTBET-
CTBEHHO, 3 TOBSDKbHUX YETBEPTHHBEI.

— OOuas mmHa TpyGHOM cucTeMBbl: 11 TIPOJETOB ¢ IMOJE3HOM MIMHOM Mo 5,5 M
naet: 11 x 5,5 = 60,5 M = 60 mMeTpoB.

6~ 1128
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— Ipu coctase oxjaxmaeMoro Mpoaykra u3 1/3 roBsauubl U 2/3 CBUHUHBI
MoJyqyaeM:

e 20 M - 3 wit./M - 75 Kr/wT. = 4 500 KT TOBANVHHI;

® 40 M - 4 wrT./M - 40 Xr/mT. = 6 400 KT CBUHUHBL.

— WITaK, exxeqHEBHO 3arpyXaeMasi Macca MoIIeXaniero oxaxaeHo Msica = 10 900 kr.

Konmponasnoiii pacuem:

B ciyyae XONOOWJIBHBIX KaMep C BBICOKMM CYTOYHBIM Tpy30000pOTOM pacyer
OCYLIECTBJISIETCS] CO CJIEAYIOIIMM TPUHSITBIM Ha MpPaKTHKe 110KAa3aTesieM:
exemqHeBHO 150 XT oxyiaXXmaeMoro Inpomykra Ha 1 M2
IIpu e 9 M, wWMpuHE 8 M, F = 72 M? oyTy4aem:
paxaseoro mpoyra. — 72~ 130 = 10 800 xr/cyrku.
— CxeMy KaMepHhl U1 OXJIaXIEHUs Mfca BHYTpH 3[0aHUs CM. Ha puc. 4.11.

NpUTOUHbIA BuTaXHOM
BO34YX  BO3AYX
— I\ ! 55w

L S }
] MawmHubi 3an
= 400m
Nectunua % - TMpoxopa, H=4,75 | |

N

c
I \\ - Kavaouasca aseps

9

€)
fatovc \\
1= 07 2ﬁ
=0, E‘ =+
Masgye | [o00w % g | ]
| O [
J % >____
(=%
Kavaowadcs | Paapeuxan geeps 1 8,00 M [::l -
|| Rsepb \
Xaniosuitioie Y, D
Bopora Mpou3BOACTBENHOE =65
floctynnetne nomewiesne
npoaykTa — [ anus‘ﬁ ‘ I

1
n

[ T y ) "I T
i 1 ¥  § 1

Puc. 4.11. KaMmepa 1 OXJTaXICHUST MsCA BHYTPY 30aHUS

4.2.3. Pacuem pacxoda xoa00a

— I[Ipu onpedelieHHH pacxola XOJoAa PEKOMEHIAYEM BOCIONb30OBATHCS pacdeT-
HbIM (HOPMYJIAPOM, Pa3pabOTaHHBIM MHCTUTYTOM XOJIOAWIBHON M TEXHWUKH ¥ KOHIH-~
puoHupoBanus Bosayxa (BFS) (cM. Tabn. 2.6).

4.2.3.1. [onoanenus u noscuenusn k pacuemuomy gopmyaspy BFS

ITo3. 1
THIT XOJOOUIBHOK KaMephl: IS OXJIAXICHUS MsCa, PACHONOXEHNEe — HAa HUX-~
HEM 3TaxXe 31aHuA.
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He3. 2

Termnousonauus: cruponop PS15 u PS30

PacyeTHH i K03(ddUUMEHT TEIUIONPOBOAHOCTH NMPUHHUMAETCS PaBHHIM
A= 0,04 Br/m - K.

ITpu pacuere kosdduiMenTa TerUIoNepeayl k& UCITONB3VIOTCA JMHIIb TEXHUIEC~
KM€ XapaKTepHCTUKY M3oisiimu. IlapaMerpaMu IpyrHX OrpaXAaloiNX KOHCTPYKIIWHA
XOJIONWIBHOM KaMephbl (HallpuMep, LITYKATYPKH, KepaMAYeCKOM TUTUTKH U T.1.) MOX-
HO npeHeOpeyb.

k= 1 npu 1 = L -
= ~ EYE YY) 7, TXK MK
L+Zi+l 1 m-M-K 1 MK K M- -K u-K

[24

a

27 '@  BywK' Br ' BymK Br ' Br ' Br

Ana KooduiimeHToB Temonepenadyn AeHcTBUTENbHO: o, = 18 Br/M?2 - K n
o = 18 Br/m? - K.

1
T,or T
18 0,04 18

s orpaxnatontux creH (1) u (2) BEIMMCIAIOTCA OTAEbHBIE BETHYMHBI X B CBA3H
C U3MEHEHHBIM CONPOTUBIECHHUEM Telutonepenade 1/o. Cm. 3aech no3. 15 u 16 pac-
geTHOTO (hopMysipa.

o3. 3

BHyTpeHHMe pa3sMeps! TETUIOM3ONSAUN:

— ITHHA 9,0 M;

— wpuda 8,0 M;

— BHICOTZ 3,4 M.

ITo3. 4 — ornanaer.

Me3. §

O61peMm xomonunpHOIT KaMmeprl: 9,0 M - 8,0 M - 3,4 M = 244,80 M3

Io3. 6 ;

ITapamMeTpsl HapyXHOTO Bo3nyXa £, : ¢, : 1= +15°C; ¢ = 65%.

ITos3. 7

ITapameTpsl BHYTpeHHETO BO3NyXa £ : @, @ ¢ = 0°C; ¢, = 85%.

Ilo3. 8

Pon oxyaxkgaeMoro nmpoayKra: roBsgavHa ¥ CBMHUHA.

Ilo3. 9

Macca exeIHeBHO MOCTYITAIOMIETO HA oxitaxaeHue mpoaykra: 10 900 kr.

ITe3. 10

TeMnepartypa IpOIyKTa TIPH 3arpy3Ke B XONOAMIBHYIO KaMepy: +10°C.,

Temneparypa Msica TIp¥ TpaHCHOpPTHPOBKe cocrasider +7°C. [Ina Gonwiueit Ha-
IEXHOCTH pacyeT BeleTcs ¢ ItokasareseM +10°C.

Ilo3. 11 — ornanaer.

B maHHOM mpoekTe MOXHO OGOHTHCH Ge3 BRIMMC/ICHMS BO3MOXHOM 0OlIei Macchl
3arpyXaeMoro NpoIyKTa 1o qopmyine m = my, - F, - Hy - 1, (xr) 1 onpegesnenus 30%-ro
o0beMa (2 Ha TIPOM3BOACTBEHHBIX peATIpHSTHSIX — 50%-10 00beMa) TOM Macchl B HENAX
WCTIONIB30BAHKS B KAYECTBE BEIUYMHBI CYTOYHOIO Ipy30000poTa.

Mgy = My FR‘HS: " Mgs
rae m, — IUIOTHOCTDH 3aKJIaiKH, KT/m’;

F, — BHYTpeHHss ILIOILAAb XOJOMWILHON KaMephl, M2

H,, — BrICOTA 1ITAbCMA, M;

N — KO2bhGMMIMEHT 3aKIaIKK.

k= =0,38 Br/m* - K.

6*
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ITo3. 12

[Ipucyrcteue OOGCITyXMBAIOIIETO MEepCOHaa (YeJIOBEK B CYTKH/TIPOAOJLKHUTEb-
HOCTh NpeOBbIBaHHSA):

— 6 YEJIOBEK;

— o 8 yacoB paboyero BpeMeHM B CYTKH.

Ilo3. 13

OcBellieHNe /TIPOAOIKUTETBHOCTD BKIIOYCHMS:

MpY HAIMYUM 8 CBETMUbHUKOB B XOJOIWIBHOW KaMepe YCTAHOBJIEHHas MOIL-
Hocth 400 Br.

ITo3. 14

Ipouwre TerIOBLIE ITOTOKM: OTMANAET.

Ilo3. 15

Terronpurox 4yepe3 creHy (1):

Qp, crenal = F- k- AT B (M*- Br/m? - K - K) = Br.

Q. , =34 0,373 - 20 = 228,28 Br.

k =-1—*01,—l'—1 =0,373 BT/M2 - K.

18 0,04 18

IIo3. 16

Ternonpurok 4depes creHy (2):

Qp, cteHa 2 = F- k- AT B (M’ - Br/M? - K - K) = Br.
Benuunny k em. o3 15: 0,373 Br/m? - K.

Q. , =(8-3,4)-0,373 - 20 = 202,91 Br.

Ios. 17

Temmonpurok 4yepe3 creHy (3):

Q, creHa 3= F- k- ATB (M- Br/M?- K - K) = Br.
Bemuuuny k cm. o3 2: 0,38 Br/m? - K.
Q=034 —-2-22)0,3815= 149,34 Br.

MexaHuuyecku pa3nnnra18uui"aﬂc;1 IBeph XonoamabHOH Kamepsl: H = 2,20 M,
B = 2,00 m.

(k = 0,19 Br/m? - K > cM. 1103. 19).

Ilo3. 18

Teruonputok 4yepe3 creHy (4):

Q., crena4 = F. k- AT B (M*- Br/m* - K - K) = Br.

Benwunny k cm. mo3 2: 0,38 Br/m? - K.

Q. ,=®-34—-(2-22)0,3815= 129,96 Br.

OBEPH

Io3. 19

TeronpuToK Yepe3 ABEpH B orpaxmnawoleil creHe 3 u 4

QO., nBepn = F- k- AT B (M* - Br/m? - K - K) = Br.

O, mBepu =2 - (2-2,2) - 0,19 - 15 = 25,08 Br.

(k nBepu = 0,19 Br/M? - K mipn nosmypeTaHoBO#H aBepHO# dwreHke 10 cm.)

ITo3. 20 .

TermonpuTox Yepe3 MOTONOK:

Q;, motonok = F- k- AT B (M* - Br/M? - K - K) = Br.

Q,, noronok = (9 - 8) - 0,19 - 25 = 342 Br.

— k nosuyperaHoBoil notonouHoi madean = 0,19 Br/m? K;

— B IIPOMEXYTOYHOM IIPOCTPAHCTBE MEXIY HABECHBIM TOTOJIKOM XOJOMWTBHOM
KaMepbl ¥ GETOHHBIM ITEPEKPHITUEM (pa3Hulia B BeicoTe 1,25 M) TeMneparypa = +25°C.
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Ioa. 21

Temwtonpurok 4epes IO

O, nmon=F-k-ATB (M- Br/m*- K- K) =

Q,, non = (9 - 8) - 0,39 - 10 = 280,8 Br.

— Tlpy HanM4MKM COMPUKACAIOIIMXCS C I'PYHTOM KOHCTPYKIIMOHHBIX 3JIEMEHTOB
yCTaHaBJIMBaeM

1/, = 0. Orcrona cnenyer:

k=L _039Br/m K.

0+ £L+L
0,04

— Ecnmu non xonozmnbnoﬁ KaMepH! JISXUT IPIMO Ha TPYHTe, TO TeMmneparypa
TPpyHTa NMpUHUMAaeTcss paBHOi +10°C.

[os. 22

CyYTOYHBIN BO3IYXOOOMEH:

10 = KpaTHOCTb 4,47.
J244.8

— s onpeneaeHuss KpaTHOCTA BO3OYXOOOMeHa MCIIONB3YeTCS NMPUOIIDKEHHOE
ypaBHeHUEe DaxinTpoma:

—_ V., M.
N7
Io3. 23

Tabauia 3HTATBIMI — OTIALACT.

— BpiuncieHne NpOM3BOAUTCH HAa OCHOBE HaHHBIX, TIpeajiaraeMbIX A,Xx-Iuarpam-
Mot Monbe (puc. 4.12).

Io3. 24

Pacxon Ha oGHOBJIEHME BO3IyXa:

LV, =V, -n c(M - 1/cyrkn) u3 nos. 22; B M’/CyTKu.

= 244, 80 M- 4,47 B cytku = 1 094,26 m*/cyTKu.
Oﬁ’bCMHbII/I pacxox oOMeHa Bosayxa cocTtaigeT 1 094,26 M* B CyTKH.

V.- VP
"™ = 36400
1094,26-1,29
m=—_—""
86 400
m, = 0,0163 xr/c.
MaccoBsiif pacxon npu oOGHOBIeHHMH Bo3xyxa cocrapister 0,0163 xr/c.
3. Q, = mg - Ah, XBr.
Ah =32, 25 — 8 = 24,25 xJIx/Kr (cM. h,x-muarpaMmy MoJbe)
= (,0163 - 24,25 = 396 Bt — cM. quarpamMmy Moase Ha puc. 2.7.

n=

¢ p. =129 xr/M’ (p, ycTaHABIMBAEeTCA B KOHIE OXIAXAECHHU!).

Qsoazmyxooémeﬂa

Io3. 25

Macca 3arpyxaemMoro npoayKra mis oxinaxaeHus: 10 900 xr B cyTku.
Io3. 26

YrnenpHas TEIUIOEMKOCTD NMEpel OXIaXIeHUEM:

roesimuHa: ¢ = 3,2 xJIx/kr - K (cpeaHsisa BeMuMHa)

cBUHMHA: ¢ = 2,12 x/Ix/kr - K (cpeaHsisi BenM4YUHA).

Toa. 27

YaenpHast TEIUIOEMKOCTD ITOCJIE 3aMOPaKHBAaHMST — OTIAIacT.

— [IpoayxT He MOMICKUT 3aMOPAXUBAHUIO (TONBLKO oxiaxmaercs!).
ITo3. 28

Temyora 3aMOpaXUBaHUA ¢ — OTIIANAET.

— IlpomykT He 3amopaxuBaeTcs!
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ITo3. 29

Ternota ABIXaHUS — OTNIAHAET

— OTOT NyHKT YYWUTHIBACTCA TONBKO B OTHOHIEHMU oBouleiH # dpykrTos.
ITo3. 30

Pasnoctes Temneparyp AT = 10 K

— HayaabHasi TEMIIEpaTypa HocTynawllero npoaykra: +10°C;

— TeMmIeparypa xonomwibHoi kamepst: 0°C.

Ios. 31

TermoBoil OTOK OT OXJIaXIaeMoro npoaykra, obuuii: 3 230 Br

4500-32-10
=____’—=16 i
Qoxnaxu,mmnna 86 400 N 6 KJI)K/C

6400-2,12-10

L S—. 36400 1,57 xIx/c.

Q,ramn, oo, = 1,66 + 1,57 = 3,23 xJIx/c = 3,23 kBr.

Tlo3. 32

TeruroTa ObIxaHMsE: OTITAAAET.

— DTOT NMYHKT YYATHIBAETCA TONHKO B OTHOIUEHUH OBOIUCH U GpyKTOB!

Mo3. 33

Temnora, uaynias or KaXxnoro 4ejoBeKa, — COTJIACHO Tabyulle: TIpXA TeMIlepaType
noMelieHus: 0°C TeIUIOBO KBHBAJIEHT M3 pacyeTa Ha 4yenoBeka cocranisier 270 Br.

1To3. 34

TermnonputroK OT OGCIYXXHUBAIOIIETO MEpCoHaNa;

i-Pr

Qnepcouana = T! BT,

TOe i — KOJHYECTBO Jogeil — cM. no3. 12;
P — TerwtoBoli 3KBHBajIeHT, BT — cM. 1o3. 33;
T — MPOAO/DKUTEABHOCTh NMPEeObIBAHUSA B XOJOAWILHOM KaMepe, B CYTKM;
T — €XeJHEBHO 1o 8 4acoB.
6-270-8
Qnepconuu = T
ITos. 35
TerTonpuToK OT OCBELIEHUS:
roseu.lenm ,:_1_21,21’ BT’
rae [ — YKMCHO CBETWIBHUKOB B XONONWILHON KaMepe — cM. 1o3. 13;

P — MOIHOCTDb KaXA0TO CBeTWIbHMKA, BT — cM. mo3. 13;

7 — IPOJOJDKHUTENIHHOCTb BKJIIOYEHUA, YaCOB/CYTKH;

7 — eXEIHEBHO 0 8 YacoB.

Orroreres = 8;# ~133,33 Br.

ITo3. 36

IIpouue TeroBbIEe TIOTOKH (3HECh: TIOTEPU Yepe3 OTKPBITHIC IBEPH).

~ JlaHHBIA XOJIOMWILHHK OCHAIEH ABYMS MEXaHWYECKHMH pa3OBHXHEBEIMH JBE-
psiMi. [TOCKONBKY OTKPBITHE IBEPH CBSA3aHO C HCIIOJIB30BaHMEM TPYOHOM CHCTEMBI,
TO AN OOJNBLIEeHl HANEXHOCTH BEIYUCIAAETCS TEIUIOBOM 3KBHUBAJIEHT W3 pacyeTa Ha
OJHY JiBEPb, OTKPHIBAEMYIO B CBS3HM C NPOM3BOACTBEHHOM HEOOXOAMMOCTHIO. MBI He
OymeM 37eCh UCXOOMTh M3 TOTO, YTO BCErda W 00S3aTeIbHO OJHOBPEMEHHO, NpHYEM
Ha paBHOE BpeMs, OTKPHIBAIOTCH cpa3y oOe IOBEpH.

=540 Br.
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— st TpebyeMoro pacueTa UCIIob3yeTcs (B HECKOJIbKO U3MEHEHHOM BUIE) YpaB-
HeHue TammMa:

Opopn = [8,0 + (0,067 - AT, )] - = B

mzepu)] ABEpH : pL, KR IBEpH ’ ]{usepu ’

Prowssa,crapy:
! HﬂBepM ) 1— DR e - (hL,a - hL,i )'nLS’ BT'
p BO3/YXa, BHYTPH

AT, — Da3HOCTb TeMIIEpATyp BO3lyxa ¢ 06eux CTOpoH LBepH, K.

Topepn ~ MAKCHMAJIBHAS [IPOJOJDKUTENBHOCTD OTKPHITUS ABEPH, KOJIHYECTBO MUHYT
B TEUeHUE Yaca,; OPMEHTUPOBOUHEIE 3HAYEHUSI TIPOAOJIKUTEIbHOCTH OTKPHITUS JIBEPU B
MUHYTaX Ha TOHHY TPy30000pOTA MOXHO B39Th U3 TIPUBEICHHOM HIDKE TaGMUIIBI, YM-
HOXHWB 3TH BEIMYMHBI HA YUCITO TOHH €XeYacHO 3arpyXaeMoro 4yepe3 J1Bepy MpOAYyKTa.

Tabauua 4.5. OTnpaBHble TOYKH BBMUCICHMS MPOAOJXKUTEILHOCTH OTKPBITUS

ABepH, TIlBepu
Tun pasgewxvod gsepu  Bua ToBapa T .. MMHYT Ha TOHHy rpyzoo6opota
C Py4HbIM ynpasneHueM 3aMOPOXKEHHbIE TyLLH, 15
NPOLYKT Ha NOAAOHAaX 6

C MexaHWYECKHM 3aMOPOXKEHHbIE TyLUM, 1
obcnyxusaHuem NPoAyKT Ha nojAoHax 0,8

PL xr — TUIOTHOCTb BO3AyXa B XOJNOIMIbHOM Kamepe Tipu #, = 0°C, kr/m’;

h, . — YyAeNbHAs JHTAIBIIAA BO3AyXa ¢ HAPyXHOH CTOpOHbI naBepu, KJXK/KT;

h ~— yAeJabHasl 3HTANBIIMA BO3OyXa ¢ BHYTPeHHel CTOpOHBI aBepH, KIIX/KT;

wepe — LIMPHHA IBEDH, M;
Ifn wepn  BDICOTA [IBEPH, M;
Paoyya, crapysn — TUIOTHOCTD BO3/lyXa CHApYXH XOJIOMMIIHOM KaMephl, KI/M’;
Paosyxa, smyrpn — TUIOTHOCTB BO3JYXa BHYTPY XOJOMWIBHOM KaMepsl, KT/M?;
N — KO3(QPUUMEHT MONE3HOrO AEHCTBUSI BOSMOXHO MMEIOIIENCH BO3MYLIHON
3aBeChl (HpI/IHI/IMaCTCﬂ paBHBEIM 1).

AT e = 11 = 288,15 K ~ 273,15 K = 15 K.
Togepn — 0> 8 MHHyT 'Ha TOHHY.
T _ T 109 0,36 MMH/4ac
A8EPH 24 > 3
1,222
O =18.0+(0,067-15)]-0,036-1,29-2,0-2,2- [2,2. (1 =5 ] (32,25-8)-1.

%m = 151,93 Br.
03. 37

[Tonuelil TeTUIONMOTOK (CYMMHpPOBaHHBI), BT.

O = 228,28 + 202,91 + 149,34 + 129,96 + 25,08 + 342 + 280,8 + 396 + 3230 +
+ 540 + 133,33 + 151,93 = 5 809,63 Br.

Io3. 38

Pabouee BpeMsi XONOIWILHOW YCTAHOBKH: TMPUHKMMaeM 16 4acoB B CYTKH.

Ioz. 39

l'[epecqu XOJIOMOTIPOU3BOIMTEIBHOCTY Ha YKa3aHHOe Bhillle paboyee BpeMmsi:

= (5 809,63 - 24) : 16 = 8 714,45 Br.

- npenBapHTenLHaﬂ XOJIOA0NPOU3BOAUTENILHOCTL cocTapjisieT 8 714,45 Br;

— IIPH OTHOCUTEJIBHOM paboyeM BpeMeHH XOJOIMIBHON yCTaHOBKH, paBHOM 16
yacaM, exXeIHeBHO TpeOyeMas XOJOXOIIPOM3BOIMUTEIEHOCTh Bo3pacTaeT B 1,5 paza.
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Ilo3. 40

TeMrrepaTypa KuIeHHS.

151 3arpyXeHHOTO B XOJIOMWIBHYIO KaMepy Msica (CBUHWHBI M TOBSIIMHBI) YKa-
3bIBAETCA BIAXKHOCTDH BO3myxa mopsanka 85—90%. ing obecriedeHUSA ITOTO MapameTpa
TpeOyeTcss MHHMMAaJIbHAsl pa3HOCTh TEMIIEpATYp — MEXAY TeMIEpaTypoil KUIEeHHsA U
TeMIIepaTypoil B caMoif kaMepe. TakuM 00pa3oM, MCXOTHBIM MOMEHTOM HPOEKTHPO-
BaHU$ UCTIAPUTEJIS SAB/IIETCS HUMEHHO OTIpe/ie/IeHNe COOTBETCTBYIOIIEH Pa3HOCTU TEM-
nepatyp. 34ech MOXHO NpHOGErHyTh K MOMOILM pabodeil AuarpaMMbl, COCTaBIEHHOM
usrotopureeM (puc. 4.13).

90

o, %

233 38
/
/

5 ] 7 8 9 0 " R’
Al °C =i
Puc. 4.13. OtHocHTeNbHAs BIAXHOCTb B 3aBUCUMOCTH OT CpemHelM pasHOCTH
TeMIIEepaTyp

PaccMmarpuBarTCs TpU 30HBI, TIDUYEM K IEPBOM 30HE OTHECEHBI OXJIAXIaeMbIC
TIPOAYKTHI, TPEOYIOIIME BHICOKOW OTHOCUTE/IbHON BIIAXXHOCTH BO37yXa, KO BTOPOH —
MPOAYKTHI, [UIST KOTOPBIX JOCTATOYHO HOPMAIbHOM BJIAXHOCTH, U K TPEThEH — TIpO-
IYKTBI C PACYETOM Ha HU3KYIO OTHOCHTENbHYIO BIAXHOCTh Bo3nyxa. Haubonee Onaro-
NPUSTHBIM CUMUTAETCS] BapWaHT, MO3BOJSAIOILIMI paboTaTh B HEKOEM CpeIHEM HoJe
YKa3aHHBIX 30H. :

Huarpamma AeMOHCTPUPYET CHIDKEHUWE TpeOyeMOi OTHOCUTETBHOW BIAXHOCTH
Bo3jiyxa ¢ 85 10 84% npwu pasHoctH TemmnepaTyp 7 K mexny 7, v ¢. 3Ha4eHus1, paBHBIE
7 K, OymeT HeoCTaTOYHO ISl HEOOX0AMMOro paboyero meperpeBa 0ObIYHOTO TEPMO-
peryaupytoiero BeHTIwIs (AT, = AT - 0,7) 3gmecs nonydaerca AT, = 4,9 K. To stoi
npuduHe BoiOMpaetcs AT = 8 K Mexay f, ¥ £, a B IPUBEAEHHOM BbILIE AUATPAMME
NMpoBepsieTCs] YCTAHOBUBLIASICS TeMepb OTHOCUTEIbHAS BIAXXHOCTb BO3IyXa.

B neBoii momoBuHe puc. 4.14 nipu BbIOpaHHOMH pa3HocTH TeMrieparyp AT = § K
npoABuraoTcs 1o f = —8°C, nanee TPOXONAT BIPABO IO KPHUBOH «OXJIaXAaeMblii
NMpONYKT 6€3 YNaKOBKM» U CUMTHIBAIOT B UTOrE Ha OCH abCIMCC CIIpaBa BHU3Y OTHOCH -
TEIBHYIO BJIAXXHOCTb Bo3ayxa 83%.

TaknM 3HaYEeHUEM «HEIOCTAIOLUEH BJIAXHOCTH» MOXHO HNpeHeOpedb, TTOCKOIbKY
MPOAYKT 3aKJIalbIBAaeTCsl B KaMepy Ha BecbMa KOpPOTKOe Bpemsi, MO0 pedb MIET O
MPeJITpUSTIN € €XeTHEeBHON 3aMeHOi oxnaxnaeMoro npoaykra. OrpeneieHue pas-
HOCTU TEMIIEPATyp B CBSI3U C 3TUM IIpUoOpeTacT ocobyio BaXXHOCTh, YUUTBHIBAsI, YTO
MPOU3BOIUTENILHOCTh MCIIAPUTENIST TIpU cTelleHn IeperpeBa 0,65 coCTaBIseT POBHO
100%. Coracao EH 328 «Crioco6sI KOHTPO:S TPH OIpeAeTeHUM KPUTEPHEB IIPOH3-
BOIMTETLHOCTH BO3IYXOOXJIAIMTENEH», CTEMEHD TIEPETPEBA AL ,,/Af, BHIYUCIISIETCH KaK
YaCTHOE OT JIeJIEHUA BEJIMYMHBI TIEPErpeBa Al ,, (Pa3HOCTh MEXIY TEMIIEPATYpPOil Ie-
perpesa Al , U TeMIepaTypoil KUIIeHWs [) Ha BENMMYMHYy DPAa3HOCTH TEMIIEpATyp Ha
BXOZIE At, (pa3HyLIa MeXIy TeMIlepaTypOd BO3IyXa Ha BXOZE #, M TeMIIEpaTypod Ku-
NeHus £).
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Pesyabrar: Ilo Mepe ycuIeHUs rieperpeBa BO3pacTaeT CTerleHb Neperpesa, a rpo-
U3BOIUTEIBHOCTL MCTIApUTENis MaxaeT 1m0 95%. CremneHb TeperpeBa CIyXHUT, TakKUM
obpasom, mepwioM KIT/J ucnapurtenss U ero Npou3BOIUTEILHOCTH.

Io3. 41

Brifop ucnaputensa no karanory usrorosurens Kiiba:

M3 MHOXecTBa BO3MOXHBIX HCIIONHEHMI BHIOOD NAaldeT Ha BO3IYXOOXJIAIUTEND
cepun SG, NpeACTaBICHHON TpeMsl Pa3HBIMU TUIIAMU, 2 UMEHHO:

— SGA ¢ paccTossHMEM MeXIy IUIACTMHaMH 4,5 MM;

— SGB ¢ paccTossHHeM Mexay rwiacTuHamu 7,0 MM;

— SGL ¢ paccrosnueM Mexay riactiHamy 12,0 M.

Q,-nwarpamwma (R 22, R 134a, R 404A, R 507)
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Puc. 4.16. Juarpamma mpensaputebHol mpoussogutensiocty Q, (R22, R134a,
R404A, R507)
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ComracHo pacyeTy, IIpOU3BEIEHHOMY B Nno3. 39, npeaBapuTelbHas MPOU3BO-
JUTEJBHOCTh HCIIAPHUTENS cocTaBisieT mopsiaka 8 714,45 Bt — 6¢3 BeHTUIsITOpa U
TEMNJIOBOr0 MOTOKa IIpH Harpese, OO caM TUN MCHApUTENST TOYHO elle He ycTa-
HOBJIEH.

Ha npakTuke npeaBapuTelbHO BRIYHCICHHYIO IIPOU3BOAUTEILHOCTE UCTIAPUTEIS
yBeIM4YMBaloT Ha 20% C y4eTOM He M3BECTHBIX TI0KA MAPAaMETPOB — TIPOU3BOAMTEb-
HOCTH BEHTUJISITOPa U TEIUIOBOU HArpy3Ku.

Orciona caenyer: Q..+ 20% = 8 714,45 + 20% = 10 457,34 Br.

B uensix yrydiieHUs NPOAYBKM XOJOMWJILHOW KaMeEpBl «IIpeIBapUTeSIbHAS TPO-
U3BOAMTEIBHOCTh MCTIAPUTENS» pacTipelieSiTeTcss Ha JiBa BEHTWJIATOPHBIX BO3AYXOOX-
JIAATENA, TIPUYEM Ha KaXXABIi Mcrnapurers nmpuxonures 5 228,67 Br.

CornacHo EH 328, maHHBIE NPOM3BOAUTEILHOCTH BO3IYXOOXJIaguTeNeH MaloTcs
B IlepecueTe Ha pa3sHOCTh TeMueparyp (MEXIy TeMIIepaTypoil Bo3IyXa Ha BXoae W
TEMIIEPaTypOi KUIIEHUS).

N3 amarpammer Q, s cepunt SGB (puc. 4.16) momyyaeM crenyrouiee:

TeMIlepaTypa BO3lyxa Ha Bxoxe 7, = +2°C;

AT, — pasHocTb Temmeparyp: 10 K;

MPON3BOAUTEILHOCTE: 5,22 KBT.

Yucno BeHTHAATOPOB

1. ucnapvtens SGB 81 1
2. ucnaputens SGB 52 2
3. ucnaputens SGB 33 3

IMocxonmbKy MBI BO BCEX TpeX CiIydasix HaXOMUMCS B 00/1IaCTH HAa TpaHU MHEeoOpa-
30BaHUs1, UCITAPUTEb OOJDKEH OBITh OCHAIIEH CHCTEMOM 3JIEKTPOHArpeBa Ui OTTaH-
BaHUSI — B TaKOM cCJIyyae ero obo3HavyeHue MeHsaercs Ha SGBE.

Temnepartypa Bo3ayxa Ha Bxoae
t. = +4°C

(8]

Temneparypa xen0auNLHOM Kamepbl

Temneparypa Bo3ayxa Ha 8biX0fe
t,=0°C

AT =10K AT=8K

Ar=4-14 (AT=4-1)

Temneparypa kuneuns: £ = —6°C

Puc. 4.17.
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Bosayxooxnagutenn XonogunbHas kamepa
- |t t
&
@
Q
]
=
=2
Temneparypa nometuenns 7,
Aty _’——'4'__——‘_—_'_
AT=T -4
42
Mexopnas At
To4Ka
t

HanpaBnexne asnxenus Bo3ayxa —

Puc. 4.18. Cxema U3MEHEHUST TEMIIEPaTyp BO3MyXa B BO3IYXOOXJIANMTCIC U B
XONOAUJBHOU Kamepe

Buiopano: 2 ucnapurens SGBE 81 ¢ dakrudeckoil npou3BOIUTENBHOCTRIO 3,64
kBrmpu #, = +2°C u AT, = 10 K.

Hpumeuanne:

Ecny Touka nepece4eHUS XapaKTepMCTHYECKUX KPHBBIX OBYX THITOB MCIIApHTE-
Jiei Haxomutca B () -OMarpaMMe, TO UCIApUTENIb MEHbINEH IIPOM3BOOUTEIBHOCTH
BBIOMpAETCs JTUIIb B TOM CJIydyae, ecld B pacueT MpUMHUMAaeTcs TIOHUXEHHasl TeMIlepa-
Typa KUTICHUST M YBEJIMYECHHAST TIPOAOJDKUTEIPHOCTD pabOThl YCTaHOBKH. Ho mOCKOJ1b-
Ky 3TO He XeJIaTeJIbHO, TO BHIOOp HejiaeTcs B ITOJB3Y HCHaputess 0ojiee BBICOKOU
MPOU3BOAUTEIHHOCTH.

ITo3. 42

IIpouseonurenbHOCTh BeHTUIATOPOB: 300 BT.

Ios. 43

Paboyee BpeMsT BEHTWIATOPOB: 16 4acoB B CYTKH.

TexHUYeCKUEe XapaKTePUCTUKUA UCIAPUTENA MOXHO B3SITh U3 MPUBEACHHBIX Oa-
Jiee TabIuIl MApaMeTpoB.

PaGoune xapaxrTepuUcTUKN:

1) o6veMHBIM pacxon: 2 900 mM>/gac;

2) nanbHOCTL 0OmyBa: 20 M;

3)" MHOTOTOYEYHEIN BHPHICK Yepe3 pacnpeneantensb Kiiba-Cal;

4) nMpou3BOAUTENBHOCTD BeHTWIsSITopa: 300 Br;

5) xonopomnpoussoauTenbHOCTE: 2 530 Br.

" K n. 3: D10 03HayaeT BHIOOp TEPMOPETYIHPYIOIHETO BEHTIISA ¢ BHEILUHEN KOM-
HeHCauved JaBIeHUs.

ITockonbKy BEHTHIATOP MCTIAPUTEIIS W XOJIOMWIbHAS MalllMHa paboTaloT rapaji-
JIeIbHO (10 16 4acoB B CyTKM COIJIACHO I103. 42), TO YKa3aHHAsA IIPOM3BOAUTEIBHOCTD
300 Bt mMOJHOCTBIO MOKPHIBAET NMOTPEOHOCTL B X0j0oAe. XO0JIOMOTIPOU3BOAUTENTEHOCTD
ucnapurensi cocrapisier 2 530 Br. Harpesa B ca1uBHOI JIMHMM He TpeOyeTcs BBHAY
OTCYTCTBMS OMACHOCTH 3aMe€p3aHUs CTEKAIOMIei TANOM BOIBI.



@ 4  Traea 4. Ipakmuueckue npoexmol X0400UABHbIX YCMAHOBOK

IIpumeyvanne:

Harpes cnusHo# nunun (miuHoit ot 1,30 mo 5,0 M) ucnonb3yercsi, Kak IpaBUIIo,
TOJILKO B ClTydae MCIapuTeseil HU3KOTeMIIEpaTypPHBIX XOJOMWILHBIX Kamep, rie mis
CITyCKa BHIOMpaeTcsi MeIHast Tpyba auam. 28 x 1,5 MM — deMoHTHpyemast, U30JIUPO-
BaHHas pykaBoM Armaflex H28 u mponoxenHas 6e3 cudona.

Puc. 4.19. OcHoBHBle napaMmeTprl Bosayxooxitaautens Kiiba SGBE 81.
Wapenue Ne 2015.81

Xonogonpous- Temneparypa Temneparypa PasHoctb Temneparypa XnagareHt Yucno

BOAMTENbHOCTD nomelyeHus KHMEHUA TeMnepatyp BCAacbiBaHMA oboportos,

Q, xBr t, °C t,°C AT, K t,°C n (B MHH)

5,44 0,0 -8,0 8,0 -2,8 R134a 1400
TexHHUECKHe XapaKTepHCTHKH
O6vemHbiit pacxop Bosayxa: 2 900 M*/uac  Pacuer o6opygnoBaHus Ha 3. oTTauBaHue:
DanoHocts obgysa: 20,0 m ocHoee uncna 06, 1400 8 mun 230 B-1/400 B-3-Y
Mnowagb: 34,2 m? Q, (AT=1,6 K): 5,20 kBr Kopnyc: 2,18 kBr
Paccrostue mexpy pebpamu: 7,0 Mm t, (AT=16 K). —=2,7°C BanHa: 0,35 xBr
Emkoctb Tpybbi: 8,9 n t (AT=1,6 K). -7,5°C Bcero: 2,53 kBr
Xonogonpous-  Temnepatrypa Temneparypa PasHoctb TeMmneparypa XnapareHT Yucno
BOAHTENbHOCTH BO3flyxa KMNEHWA TeMnepatyp BCaChiBaHUS oboporos,
Ha Bxoge n (B MHH)
Q, xBr t,°C t,°C AT, K t,°C
5,64 2,0 -8,0 10,0 -1,5 R134a 1400
TexHHUeCKHE XapaKTepUCTUKH
ObvemHbiit pacxop, Boaayxa: 2 900 m*/uac  Pacuer obopygosaHus Ha 3. orTauBaHKe:
DJanbhocts obpyea: 20,0 m ocHose uucna 06. 1400 8 mun 230 B-1/400 B-3-Y
Mnowapp: 34,2 m? Q (AT=9,2 K): 5,20 kBr Kopnyc: 2,18 kBr
Pacctosnne mexxay pebpamu: 7,0 mm t, (AT = 9,2 K). =2,7°C BanHa: 0,35 xBr
EmkocTb Tpy6si: 8,9 n t (AT=0,2 K): ~7,5°C Bcero: 2,53 kBt
BeHtunsTopbl

1 wr.: 230/400+£10% B —3—50/60 y; IP44 Pab6oune xapakTepHCTHKH HanHbie geuratens Ha
DOvametp nonacti: 400 MM BeHTHAATOpPA: thupmeHHO# Tabnuuke
TemnepaTypHbiid auanasoH: —40 go +45°C  Pewum pabotbr: 50 Iy BEHTHAATOpA:
3sykoBan MotHocTe: 75 ab (A) Yucno obopotos: 1420 B mun  Pexxum paboroi: 50 Iy
L,, Ha paccToaHuu 10 m: 44 ab(A) MpounssoautensHocts: 215 Bt Yueno oboporos: 1400 B muH

Motpebnenve Toka: 0,52 A Mowsocts: 300 Br
Motpebnenne toka: 0,58 A

3sykoBoe fasfieHue L, OTHOCHTCA K BApUaHTY MOHTaXa MO OTKPbITbIM Hebom (cornacto JUH 45635)

Pasmepbl H Macca Marepuansl
Mpucoegutermne Ha sxoae: 10° mm Bec Hetro: 45,7 «r Tpy6br: Megp
MNpucoenunHerine Ha Bbixoge: 22 Mm Bec 6pyrro: 60,0 kr Pebpa: anomMuuii

Kopnyc: Al; RAL 9018

* MHOTOKpATHbIl BMPbICK Yepes Bepcus: 2002.031
pacnpepenutens Kiiba-CAL
H = 560 mm -y We FrGEt
B = 1065 Mu B L fevd, Adpnide ),

T = 640 Mm l rr" T &
Z s ) € @

40
300 MM TR B*S

ab
z
£z
T
=
A
P
%
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Prc. 4.20. BbiCOKOIPOU3BOAMTENBHBIN BO3OYX00XIaAUTEND (Pa3sMEPHBIE ICKU3bI)
Mo3. 44

PacueTHbiil (popMyAsIp: TEIUIONOTOK OT BEHTWIITOpA (MCTIAPUTEND):

Q _ i-P- TBeHTqu‘rom
BEHTWIATOPA >
T)’CTHHOBKM

rie i — YUCIO BEHTWISITOPOB;
P — npou3BoaMTeIbHOCTh BEHTWISATOpa, BT,
— BpeMs pabOTHl BEHTHJISTOPA, YacOB B CYTKH;

T SCHTHANTOPA

ryammp— BpeMs paboTel YCTAHOBKY, YaCOB B CYTKM,
2-300-16

Qnemwumpa = '—1—6— = 600 BT.

Io3. 45

CM. 3amuch B pacyeTHOM hopmyisipe:
2 x 2 530 Br cormacHO TeXHMYECKOH JOKYMEHTALIMH.

IMo3. 46
CM. 3anuch B pacyeTHOM GopMyIsipe:
4 x 20 MMBYT/CyTKHM (pekoMeHayeMasi Bemiarna, bpaiinept/IutrenrensuM, crp. 73,

3-e u3gaHue).
ITos. 47
TerutoBoil MOTOK NpH HAarpeBe (MCIAPUTENH):

0 P e
Harpesa T

>

YCTaHOBKH

rae { — YUACIO HarpeBaTesei;
P — Termomnpown3BomuTenbHOCTD, BT;
— BpeM$ OTTauBaHMdA, YacCOB B CYTKH;

TOTTaHBaHPLﬂ

T crmomc — BDEMSI PAGOTHI YCTAHOBKH, YACOB B CYTKH.
O = i51360_£ — 411,13 Br.

Tos. 48

OmnpenencHre 3¢dHeKTUBHON IPOM3BOIAUTEILHOCTA UCTIAPUTEIIS:

Qo =Qn 1182 +QBHTHJI5{T03+QH3 Ba’BT;
O, ryr = 8 114,45 + 800 + 41,1329 725,58 Br;
Q. g = 9 725,58 Br.
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4.2. IIpoexm: xamepa 045 oxaaxcoenus msca |7\\_>>

Tabauna 4.7. PacuetHsiit dopmysstp BFS a1 xonoanibHbIX KaMep

3axasuuk
Qara:
Eaunnua WUrorosas
H3MepeHus rpaca
1. Bua xonopmnbHbix Kamep/ans oxnaxnenus msca/nonoxenve; EC
2. Tennousonsauus — CTUPONOP /TOMUMHE /KOIDDHUMEHT cm Br/m?-K 10 0,38
Tennonepegauu
3. BHyTpeHHWe pa3Mepbl TENMOM3ONALUMM W WITYKATYPKU WA M 9x8x34
06/MLOBONHON NAWTKH, ANKMHA X WMPHHA X BbICOTA
4. HapyxHble paaMepbl, A MHA X WHPHHA X BbicOTa M
5. O6vem kamepnl M3 244,80
6. MapameTpbl Hapy®Horo Bosgyxa £ o, °C % +15 65
7. Mapametpbl BO3gYXa BHYTPU Kamepb t o) C % 0 85
8. Bua oxnaxaaemoro npoaykra - rOBSIAMHA, CBHHUHA
9. CyTounbii rpysoobopor kr / cytew 10 900
10. HauanoHas Temneparypa npoaykta npu 3arpyske °C +10
11. OBwas Macca npoaykTa B XONOANLHOM Kamepe Kr 10 900
12. Mpebovisanme obcnyxueaiowero  [PoaoMKUTENLHOCTL vaco/ 6 8
nepcoHana (Uenosex B CyTku) npebbisanus CYTKH
13. Ocsewenne NpogomknuTensHocTb Br uacos/ 400
BKJ/IOUEHHA CYTKH
14. Mpouune Tennoable NOTOKMU Lnatenshocte peicteua Bt uacos/ — - -
CYTKH
15. Tennonputok yepes creHy (. KOHCTPYKUMOHHbIA anemeHT 1 Br - 228,28
16. Tennonpurox vepes crery () KOHCTPYKUMORHBIN Snement 2 BT - 202,91
17. Tennonputok yepea cteny @, KOHCTPYKUMOHHDIA anemert 3 Br - 149,34
18. TennonpuTok uepes creHy Q. KOHCTPYKUMOHHbIH anemenT 4 Br - 129,96
19. Tennonputok uepes ageps, Q, Br - 25,08
20. Tennonputox uepes notonok Q. AT=25K Br - 342,00
21. Tennonputox uepea non @ AT=10K Br - 280,80
22. Koathdmument Bosayxoobmena, n 1/cyTKu 4,41 -
23. 3HTanonua u3 h,T-puarpammbi KK /KT 2435 -
24. TennonpuTok OT BeHTUAALMM, & Br - 396,00
25, Cytounblit rpysocbopor Kr/CyTKH 10 900 -
26. YnensHas TenNOeMKOCTo Nepej, 3aMOPaXKUBAHHEM, C kI /xr - K 3,2 2,12 -
CBUHWHA, FOBAUHA
2]. YaenbHas TeNJ0EMKOCTb MOCAE 3AMOPAXKHBAHKA, C kx/kr - K — -
28. 3nTanbnus 3aMOpPaKUBaHUS, § kLK /P - -
29, 3HTanbnua ¢AplXaHua» OBOLEH U (PPYKTOB, A kIbxk/xr B oynn — -
30. PasHoctb Temneparyp AT K 10 -
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Tabmmma 4.7. PacuetHbrii ¢dopmynssp BFS st xomonmibHBIX KaMep (OKOHYaHHE)

EanHnua WUrorosan

H3MEepeHHA rpaca
31. TennonpuToK OT OXNAXKAAEMOrO NPOAYKTa, @, Br - 3 230,00
32. TennonpwTok OT «Abixanus» 0BOWeH, pykTos, 0, Br - oTtnanaer
33. Tenno ot kaxgoro yenoseka Br 210 -
34. Tennonputok OT npebbisanna moped, Q Br - 540
35. Tennonputox ot ocsewerus, Q Br - 133,33
36. Mpoune Tennonputoku, Q Br - 151,93
37. O6wui Tennonputox, @ Br + - 5 809,63
38. MpoaomxutenbHOCTb PaboTbl XONOANNBHON YCTAHOBKK vacos/cytku (16) 18 -
39. Xonoponpon3egoauTeNnbHOCTL HCnapuTens, Br - 8 714,45

npepsapuTenshas, Q.

40. Temnepatypa Kunexus °C -8 -
41. Tun ucnaputens — cornacHo Katanory - 2xSGBE 81 —
42, TennonpuTOK OT BEHTUAATOPOB Br 2 x 300 -
43. NinvtenbHocTb paboTbl BEHTUASTOPOR yacos/cymn 16
44. TennonpuTok OT BeHTHAsTOpa Henapwtens, @, Br - 600
45. XonoponponsgoauTtensHoCcTs Ucnaputens (nosHas) Br 2x2530 -
46. MpoROMKUTENBHOCTD OTTanBaHMs vacoe/cytkn 1,3 -
47. TennonpuTOK Npu oTTansaHWM Wcnapwurens, Q Br - 411,13
48. XonoponponasogmtensHocTs ucnaputens, Q st Br + - 9 725,58
49. Tun XONoAWNbHOM MaLMHBI — COFJACHO Katanory - -
50. TemnepaTypbl KUNEHWUS U KOHAEHCALMK °C —10/+45 -
51. Xnaparent R 134a -
52. Mpouee - -

BFS — IocynapcTBeHHDBI MHCTUTYT XOJMOMMIBHON TEXHMKM H TeXHMKH KOHIMIMOHMPOBAHMS BO3IYXA.

0, ,p¢ - 2 — TIOJE3HAST TIPOU3BOJMTEIBHOCTD KaXIOTO MCTIAPHUTEIS.

0, .4 — 4 863 BT Ha KaXbIi UCTIApUTEND.

KonTtponpk no Q,-nvarpaMme, ¢ 0HOM CTOPOHBI, ¥ KOMIIBIOTEDHAS pacreyarka,
C JPYTOM CTOPOHBI, MOKA3BIBAIOT, YTO TaKas IIPOU3BOIUTEIBHOCTH MOXET OBITH IOC-
TUTHYTA Tipu Kcroas3oBanuu Moxeiu SGBE 81.

ITo3. 49

Br16op KoHaeHcaTopHO# Tpymniel I1d R 134a ¢ BO3OYIIHBEIM OXJIaXICHUEM, TO-
JIyTEPMETUYHBIM KOMIIPECCOPOM 2-TO mokoJieHUus: ¢pupmel Bitzer.

Pacuer XoMomIbHOM YCTAHOBKM TpebyeT TIPaBUIBHOIO COIVIACOBAHMSA TIapameTpOB:
MPOM3BOIUTEIBPHOCTH HUCHAPUTEIS ¥ MPOM3BOAMTEILHOCTH KOMIIpECccopa. bamaHc aByx
3TUX ITApaMeTPOB AOCTUIAETCS B TOM CJydae, KOTAa XOJOMWIbHAS MalllHa C YJ4ETOM
BO3HUKAIOIIMX TIOTEPD JARJICHHS BO BCACHIBAIOLIEM TPYOOIIPOBOE CITOCOOHA obecTiedn-
BaTh PACYETHYIO XOJIONOIPOM3BOAMTEILHOCTD, ITpryeM Ge3 caBura paboueit TOUKM.

KonzmeHcaropHas rpymmna ¢ BO3AYIIHBIM OXJTaXAEHUEM PaCCUUTHIBAETCA IS OK-
pyxarwowei temneparypel +32°C. Temneparypa KuneHus /£, cocrasiser —8°C, mis
TIOTEpH TEMIIEPATYphl Ha CTOPOHe BcachiBaHms 2 K, Tak 4ro rpynma mpoeKTUpyeTCs
LTS TEMITEPATYprl Kunenus , = —10°C.
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Puc. 4.21. Tabnuma napaMeTpoB I pacyeTa KOMITpeccopa: KOHIEHCATOPHBIE TPYTINbI

3apaHHble 3HaUeHHSA paHHUbl NpUMeHeHHs

Xonoponpor3soanTensHoCTb 10 xBr a

Cepvsn craHpepTHaa  \.ldi ( A R

Xnapareut R134a e Z [

MUcxopHas Temnepartypa TOYKA POChI 0 ‘&/ 4

Temnepartypa Kunewus —10°C 50 il

Temneparypa okpyxaiowieil cpeasi 32°C “© X fewrarens 2 4

Temneparypa BcacbiBaeMoro raza 20°C

JneKTponuTaHue ot cetu cranpapt 30 My 4 t,=20°C

MonesHbid neperpes 100% B B M trel 30
Pesynbrar

Tun koMnpeccopa LH104/4DC-7.2Y LH104/42-8.2Y LH84/4CC-6.2Y LH114/4V-10.2Y

XonogonpoussoguTtenoHocTtb, KBt 8,73 8,86 10,00 10,87

MpouzsoputensHocts ucnaputens 8,73 8,86 10,00 10,87

Motpebnseman MowHOCTL”, KBT 3,22 3,24 3,93 4,07

Tok (400 B), A 8,69 6,69 9,34 8,73

MaccoBsbin pacxog, Kr/4ac 188,9 192,0 224 237

TeMnepatypa KonaeHcauuu, °C 39,6 39,7 43,2 40,3

Mepeoxnaxaenue xugkocty, °C 3,00 3,00 3,00 3,00

Pexxnm pabortol cTaHgapt craHaapt cTaHaapTt cTaHgapr

* ITpou3BOAUTEIBHOCTH KOMIIPECCOPa (MOIIHOCTD, MTOTPEOIAeMYIO BEeHTIWISATOPAMU, CM. B
TEXHUYECKHUX XapaKTePUCTHKAX).

Bei6upaeM konaeHcatopHywo rpymnny Tuna LH 84/4CC-6.2Y co creayioimmu
TCXHHUECKVIMU XapaKTepUCTUKAMU:
t, = +32°C; xnanarent R 134a;

t = —10°C, xonononpoussoguteapaocts 10 000 Bt npu £, = +20°C,
DL SL sv
/ /k N
- LY

i
20_|| RA\
-
15 F
|

Pnc. 4.22. CranaaprHag KoHAeHCAaTOpHAas Tpyriia
LH64/4FC-3.2(Y) ...
LH84/4DC-5.2(Y) / LH84/4CC-6.2(Y)
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Puc. 4.23. Tabnauua napaMeTpoB LISl pacyeTa KOMIIpeccopa. AJbTepHaTHBa XJlaareH-

Ty R 134a. Pacuer KoMmnpeccopa: KOHAEHCATOPHBIC TPYIITIbI

3afnaHHbie 3HAYEHUS F'paHuuybl NpUMeHeHHA
XonoaonpousBoAUTENbHOCTD 10 kBt
Cepus cTaHpapTHas 80 WTTYE " zkc}wzyﬁmﬂ maota
XnapareHt R507A WOl g - 7

50 —% ; f
UcxopHas Temnepatypa TOUKa POochl )k\]
Temneparypa KuneHus —10°C 4
Temneparypa okpyxaiowen cpepbl 32°C

30 ad
Temneparypa BcacbiBaemoro rasa 20°C

-+ 1, = 20°C

dneKTponuTaxue oT ceT craHpapt 50 My 4

-50 40 -30 -20 -10 0 ¢, [°C]10
MNonesHbi neperpes 100%

Pesynbrar

Tun xomnpeccopa LH64/4FC-3.2Y LH84/4FC-5.2Y LH64/4EC-6.2Y LH84/4EC-6.2Y
XonogonpoussoguTenbHocTts, kBT 8,87 9,61 10,32 11,54
MNpounssogurenbHocTb ucnaputens 8,87 9,61 10,32 11,54
Notpebnaeman MowHocTs”, KBT 4,37 4,13 5,38 5,29
Tok (400 B), A 7,84 7,97 9,02 9,53
Maccosniit pacxog, Kr/vac 212 280 330 347
Temneparypa koHgeHcauuu, °C 47,0 43,3 49,8 45,8
Nepeoxnaxkgenue xuakoctu, °C - 3,00 3,00 3,00 3,00
Pexxum paboTbl cTaHaapt cTaHaapt cTaHaapt craHgapt

* [Ipon3BOAMTENBHOCTE KOMIIPECCOpa (MOIIHOCTD, NOTPeO/IsieMyl0 BEHTWISATOPaMH, CM. B
TEXHUYECKUX XapaKTepUCTUKAX).

4.2.4. Onpedeaenue napamempos mpy6onpoeoooe

043 xaadazenmos no mabauyam bpaiidenbaxa

4.2.4.1. Bcacviearowuii mpy6onpoeoo (cm. puc. 4.24)

I'eoMeTpuyeckast mvHa TpyDO Ha JIMHMM BCAchIBaHUS OT y3Ja (1) 10 BcachiBa-
IOIIETO NATPyOKa XONOJMJIBHOIO KoMIpeccopa coctasnset: [ = 24,80 M.
I'eoMeTpuyecKast JUTMH TpyO Ha JIMHWUM BCACHIBAHUS OT COEIMHUTEILHOIO MaT-
pybka ucrniaputens (1) no yana (1) cocrasnger: /= 4,0 m.
FeoMeTpudeckas JyiH Tpyo Ha JIMHMY BCACHIBAHMS OT COEOWUHUTENBHOTO MAT-
pyoka ucnapurtens (2) 0o yana (1) cocrabnser: [ = 4,0 m.

IMpoBepKa TeMIepaTypbl KOHIEHCAIIUH IS ONpeAeIeHus] pa3Mepa Tpyoonpo-
BO/A: MOCKOJBKY aHHasi XOJOOWIbHASI YCTAHOBKA ITOKPBIBACT TaK Ha3bIBae-
MY HOPMaJbHYIO OOJIACTh OXNTaXAEHHsI, TeMmIlepaTypa KOHAeHCallMu IJIs
BbIOOpa pa3MepoB TPYOOIPOBOAa [IpUHMMAaeTCs paBHoii: . = +45°C. [lonpa-
BOYHBIN KO3(DPUUMEHT JUIA TEMNEPATYPhl KOHAEHCALUHU [, OTIMYHOM OT Oa-
30B0M Temmeparypsl f. = +40,6°C cormacHo tabmuue (bpaiinepr/IHurren-
reneM, c1p. 82), cocrasnder /= 0,97 qns . = +45°C.



4.2. IIpoexm: xamepa das oxaancOenus Maca |@

» BcacwiBaromuii Tpy6onposon ucnaputens (1) B cropony yana (1): mpousso-
AUTENBHOCTD MCIapUTENs], 6IUKaALLYIO K TeMIlepaType KuneHus f, = —8°C,
MOXHO TakXe HaWtu B Tabnuue (bpainepr/Lllurrenrensm, ctp. 82). Iy-

TCM UHTCPIOJATINNA ONPEneIACTCA NPOU3BOAUTEIBHOCTh UCTTAPUTEIS IS

t = —8°C,
0, = 5,64 xBr;
Al = +5°C B1 = 9,90 xBr;
X = —-8C Y=7?

A2 = —10°C B2 = 6,15 xBr;
(X1 — Al) : (A2 — Al) = (Y — Bl) : (B2 — BI).

(X-Al)-(B2-BI) [-8-(+5)]-(6,5-9,9)
Y= Al +Bl= 10-:5) +9.9=6,65.

Y = 6,65 xBr.

{////////d
SM S

> Ly
3,0m Y
Bup csepxy:
TpyBonposoa npoxoant
%mm BAONb NONG HA BHCOTE
@ 09m npuMepHo 4,1 M
Y| 140mM
C nosopoTtom Ha 90°
Y

VL LA
14,0 M, 13 Hx
20w 3,5 M npuxo-

JAATCH Ha
T HUCX0AA-
Wi yyac-

TOK
Tymba nog MawmHy,

u3rotonseMan cunamu 3akasyuka:

DONNNNANY

nnvHa 1,0 M,
wnpuHa 1,2 M,
BbicoTa 0,5 M

Puc. 4.24. Onpenenenye NapaMeTpOB BCaCHIBAIOILETO TPyGOIIPOBOAA
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CormacHo Tabnuue, TPOU3BOIUTENBHOCTD UL TeMIIepaTyphl Kunenus [ = —8°C
cocrapnseT: Q = 6,65 kBr.

O = 0, f=6,65-097 = 6,45 kBr.

Q.. = 6,45 xBr.

Q. — UHTePNOIMPOBaHHAas TAOJIMYHAS BEJIWYNHA TIPOU3BOAUTETLHOCTH;

f — nonpaBodyHbIA KO3MGULUEHT IS UHOI TeMIIepaTyphl KOHACHCALMH.

Bcacwiparoumit tpybonposox: Vda 1 k ysny (1): d = 28 x 1,5 MM; TIpu 3TOM
OIHOBPEMEHHO CTAHOBWTCSI M3BECTEH AUAaMETP (DUTUHIOB.

[nst orpeneneHUs] SKBUBAJCHTHOH [UIMHBI (PUTHHIOB TIPUBJIEKAIOTCS COOTBET-
CTByIOLIME TAOJIUILIbI.

1. IIpucoenrMHeHue BcachIBAIOLIEro TPyOOIIpPOBOJAa Ha BEIXOAE MCHAPUTENIS:
d = 22 MM, UCNIOIb30BaHUe GUTHHTA B KadecTBe Hummnesd 22 x 28 mM, [ = 0,40 m
(momyiieHue!).

2. 2 xonena nox yriaom 90°, 28 mm : 2 x 0,45 m .

3. 1 xoneno nox yriom 180°, 28 MM : 0,75 M [ _.

Bcst sxkBUBaNeHTHAs! JUTMHA TPYOOITPOBOAA HA BLIXOAE M3 HUCITAPUTENS] B CTOPOHY
TpoitHuka coctasistet: 0,40 + 0,45 + 0,45 + 0,75 + 4,0 = 6,05 m.

e Pacyer ¢GakTHMYECKOl pa3HOCTH TEeMIICpAaTyp Ha YKa3aHHOM BBbILIE YYacTKe

TpybonpoBoja:
65 (564)"
AT, =11 22| 222 =017,
¢ 305 (6,45] 0.
AT = 0,17 K.

e [Tlpu pacdere yyacTKa BCachlBalOILEro TPYGOIIPOBOIA OT UCHAPUTENS 2 K Y3y
(1) meiicTBYIOT aHATOTMYHBIM 00pa3oM.

Pe3ysbTar:

BcaceiBatomuit Tpy6onposon d, = 28 x 1,5 mm; AT, = 0,17 K.

o BcacweiBaromuii TpybomnpoBon ot y3ia (1) K BcachlBalollleMy OaTpyOKy XOJ0-
IWJTLHOTO KOMIIPECCOpa B MAalllMHHOM 3aJie:

Qo= @,y T Q,, =564 + 5,64 =11,28 xBr.

3aTeM OCTaeTCsl HAUTH B TAOIHIE BETMYWHY MPOU3BOJUTEIBHOCTA MCTIAPUTEINS,

OJIM3KYIO K NPOEKTHOM TeMIepatype kunenus {, = —8°C.

[TyTeM MHTEpNONSILIUM OMpeaeNsieTcsl NPOU3BOAUTENBHOCTL UCIIADUTENS IS
t = —8°C.

Al = +5°C B1 = 18,85 kBr.

X =—8°C Y ="?

A2=—10°C B2 = 11,30 xBr:
(X — Al) : (A2 — Al) = (Y — BI) : (B2 — BI).

v X-AD-(B2-BD) o [8-(+5)]-(1LI0-I8.85) oos 1oy
A2-Al ~10-(+5)

Y = 12,31 kBt

CornacHo Tabnuile, MPOU3BOAUTEALHOCTD IIST TEMIIEPATYPhl KUITEHUS

t = —8°C cocrapnser: Q = 12,31 xBr.

0. = 0, f=1231xBr 097

Q. = 11,94 xBr, tne

Q. — VHTEPNOJUPOBaHHasl TabiM4Hasd BeJHYUHA NPOU3BOAUTETEHOCTH;

f — TIoTpaBOYHBIN KO3(GdMHULIMEHT JUIST MHOM TeMIIepaTypbl KOHAEHCALIUH.

BcacsiBawiimit Tpy6ompoBon: ot y3na (1) K BcachiBarollieMy NaTpyOKy KOMITpec-
copa: d, = 35 x 1,5 MM; TIpu 3TOM OTHOBPEMEHHO'CTAHOBMUTCSA H3BECTCH AMAMETP
(PUTHHTOB.
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Jns onpeseneHust 3KBUBAIECHTHOM UIMHBI GUTHHTOB ([, ) MPUBIEKAIOTCS COOT-
BETCTBYIOLIVE TAOTMHbI.
1. Tpoitnuk 575m1

35
28-28"
2. 6 KpyTOU3OTHYThIX OTBONOB 90°, 35 MM : 6 x 0,60 M .
INonHasg SKBUBaNEHTHAs [UTMHA TPOMHMKA OO MPUCOEOMHEHHs KOMIIpeccopa Ha
CTOpOHE BCachIBaHMs cocTasipger: 5,75 + 3,60 + 24 80 = 34,15 m.

e Pacyer dakTHuecKoit pasHOCTH TeEMIIEpaTyp Ha YKa3aHHOM BBIIIE YYacTKe

TpyOOTIpPOBOAA:
1.8
AT, =AT, Lo [ Qo |y,
l33K QOT-;
e OrmpegeneHye NOJTHOTO TEPeNana TeMIIepaTyp Ha CTOPOHE BCACHIBAHMSI:
Hcnapurens 1 x y3ay 1: AT, = 1,17 K.
Y3en 1 K BcachIBarolleMy MaTpyoKy XOIoAuIbHOro kommpeccopa: A7, = 1,11 K.

AT, .. =1,28K.
IIpameyanne: [Totepsa temneparyp Ovaer Hike AT = 2 K, mpuHATOMl TIpU MpoeK-
THPOBAHWM KOHAEHCATOPHOIT IPYyTIIbL.

4.2.4.2. Xudxocmuwsiii mpybonpoeoo (cm. puc. 4.25)

IpoexTUpoBaHUe XUIKOCTHOIO TPYOOIPOBOIa HAYUHAEM C BBIXOIA U3 OTHOCHIIETO-
cA clofla KoJ/UTEKTOpa. XOM0A0Npou3BoAnTeNbHOCTE Q coctapiger 10 000 Br; temme-
patypa kunenusi = —10°C; TeMniepatypa OKpyxamwilero Bozayxa = +32°C; teMrepa-
Typa KoHaeHcauuu = +45°C; temreparypa BcacbiBaeMoro raza = +20°C; B xayecTBe
xJIagareHTa ucrnonbdyercst R 134a.

o T'eomeTprueckast IMHa TPYObI /  OT KOJUIEKTOpa 10 y3ia 1 coctamiser 24,80 m.

o [IIposepka TemmnepaTypsl koHmeHcanuu! PacuetHass DazoBasi TeMIEparypa

f. IJ1 yCTaHOBKM TabiMYHBIX 3HayeHMi coctasser 40,6°C. PacyeT Bemercs
co 3HauyeHweM 7, = +45°C. [lonpasouHslit KOI(DOULMEHT [UTA MPUHATHS BO
BHHUMAHHE 3TOro OTKJIOHEHHUS Gepercs w3 tadbymusl (f = 0,97, cMm. Bbille).

e bBunxajinias K MpoeKTHOU XosogonpoussoguteapHocT @ = 10 kBT Be-

JUYUHA OmpeneNsieTcsl mo Tabiuile — cM. B NATOW KOJOHKE CIIEBA.
Q. = 12,60 kBrT.

TabnuuHas BeMYMHA NPOU3BOANTETLHOCTH TIEPECUMTHIBAETCS C TIOMOLIBIO JaH-
HOI'O TOIpaBoYHOro KoddduimeHTa.

Q. =0, f=12,60-097 = 12,22 xBr.

Hcxonsa u3 wHalimenHoro 3naueHua Q. = 12,60 xBr, mepecunTaHHOrO Ha
Q.. = 12,22 xBT, npoxoauM U3 NATOH KOJOHKH TabJWIBl BEPTUKATBHO BBEPX B
MATYI0 KOJOHKY BepxHe# TabaulBl W olpeleiseM auaMmerp TpybompoBona
d = 15 x 1 mM. Ilpy 3TOM CTaHOBHUTCS M3BECTEH M OUaMeTp (GUTHHIOB. [lis
OMpeCIEHUs] 9KBUBAJICHTHOM UIMHEI TpY6 GUTUHTOB (/) BHOBb NpUbErHeM K
TMTOMOLIHA COOTBETCTBYIOIUX TaOIUII.

1. 6 xpyron3orHyTeIX 0TBOIOB 90° 6 X 0,25 MM [ .

2. OcyuiuTenp xjagareHTa (€ro pacyer OyneT TpeICTaBieH I103nHee) Tuna Alco
ADK-Plus 305 S, naiixa 16 mm: [ 1,80 mMm.

3. 1 TpoiHuK, pasnensommi npotuBoToK: / 1,0 Mm.

4, TpyGornpoBoa OT Bbix0OAa U3 KOJUIEKTOpa A0 Tpoiinnka: 24,80 m.

OripeneneHue MONXHOW 3KBUBAJIEHTHOU MIMHBI TPpyOOIIpPOBOOA:

1,50 + 1,80 +1,0 + 24,80 = 29,10 Mm.
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d =

Bun ceepxy:
©) Tpy60onpoBOA NPOXOAMT
1 BAONb NONA Ha BHCOTE
Nt \y npumepHo 4,1 M
\ —%— ; \ 7 , :
C nosopatom Ha 90° N
14,0 M
IIA

4,0 M, 13 HUX

3,5 m npuxogaTcs
Ha HUCXOASLMA
y4acToK

Puc. 4.25. Pacyer XUIKOCTHOTO TpyOOIpoBOIa

o Pacuer (akTHyecKoil pPasHOCTH TeMIiepaTyp Ha YKa3aHHOM BBILIE Yy4aCTKE
TpybonpoBoaa:

18
A 062910 (10 )
*TT3050 (1222
AT, = 0,40 K.

. )Kmn(ocmbm TpyGONpPOBON NOCTE TPOWHUKA PACKOIUTCS HA [BA CHMMETPUY-
HBIX y4acTKa PaBHOI JUTMHBI, TIPUYEM KaXIbIH U3 HUX JODKEH PAaCCYMTHIBATD-
¢Sl B COOTBETCTBMM C 3aIaHHOH XOJIOZOIPOM3BOAMTEIBHOCTBIO. bmrkaifias
BelurHa Q. OMpENENsAeTCs 31eCh B YETBEPTOi KOJIOHKE CIIEBa. 6,55 xBT.

0. = 0, f=6,55-097 = 6,35 kBr, rze:

Q. — Tabnu4HOE 3HAYEHME XOIOAONPON3BOAUTEALHOCTH;

f — nonpaBoyHb K03(hdULMEHT HA PacXoXIeHHe TEMITEPATYp KOMIEHCALMH,;
Q... — 9{deKTUBHAA XOTOIONPOU3BOMUTENBHOCTE COIIACHO TabMMLIE.
[IponBurasick 1o TabJuLe BEPTUKAIBHO BBEPX, HAXOIUM IUaMeTp TpybompoBona
12 x 1 M. [IpM 5TOM OMSITh-TAKN CTAHOBUTCS U3BECTEH AMaMeTp GUTUHIOB. st

onpeneneﬂnﬂ SKBUBAJICHTHOM JUTMHBI TPYObl (PUTHHIOB BOCTIONB3YeMCsT TabIMLIAMHL.

1. 1 otBox mox yroM 90°: [ = 0,20 m;

IKB

2. JdnuHa TpyOBI: [, =400 M

3!

TOJTHAs1 I, =420 m

)
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Pacuer dakruieckoil pa3HOCTH TeMIIEPATYp Ha YKA3aHHOM BBILIE YYacCTKe Tpy-
6ompoBoaa:

06-420 ( 50"
T =2 D2V |
Al =3030 (6,35)
AT, = 0,054 K.

¢ Pa3HocTb TEMIIEpaTyp Ha BTOPOM y4aCTKE XWIKOCTHOIO pr6or1p080na OIpe-
OCIACTCA UACHTUYHBIM o6pa30M, KakK B IpeablaylIMX pasacjiax.

4.2.4.3. HaenemamenwHoil u Kondencamopuwiti mpyb6onpogoodst

B ciyyae KOHIEHCATOPHOM TPYIIBI ¢ BO3AYIUHBEIM OXJIAXICHUEM MOXHO OOOUTHCH
0e3 pacyeTa HArHeTATEeJBbHOTO TPYOOINpoBOAa, MO0 TOCIEIHHII MOHTUPYETCSI IIPSIMO
Ha 3aBOJE.

B cwty Tex Xe IpUUYMH He TIOTpeGyeTcs ONpenesaTh U pa3Mepbl KOHIEHCATOPHO-
ro TpybomnpoBona.

4.2.4.4. Hodbopka oaun mpybonpoeooos u pumurne0e
0715 8bINOAHEHUS KAAbKYAAUUU

Tatnmua 4.10. JmuHa tpySonpoBonos

HapyxHbiti gnametp tpy6bi, MM [inuHa, M Dutnnru

Otsogbt 90°  Orvsognl 180° TpoHHWKkH
12 x 1 8 2 16
15 x 1 24,8 6 12112
28 x 1,5 8 4 2 35
35x 1,5 24,8 6 28 —-28

IIpumeyanne: MegHast Tpyda TOrO KadecTBa, YTO YCTAHOBJIEHO KOHKPETHO IS
XOJTOOUIBHBIX MIKaOB, MOXET HOCTABISITECH, KpOME IIPOYEro, B MCHOJHEHWH W3
TIPYTKOBOTO MaTepuajia minHo# S Merpos. [IpvBoanM HuXe NMpUMEp CTaHAapTHOTO
othopmiieHHs 3aKa3a Ha TpyObsl cortacHo JIMH 8905:

25 merpoB Tpyba — JAMH 8905 — SF — CuF36 — R — 28x1,5
1 |
IJIMHA I—CTaHJIapT L6e3 coneplxaﬂnﬂ KHUcI0pona
LMaTepI/Ian lMeI[b)
TIPOYHOCTD Ha paspeiB R ¢ 360 H/mm?

4UCTOTA
BHYTPU Kamepbi

HapyXHbI &, MM
Llwnmma,MM
4.2.4.5. Cxopocmb 08UMCEHUA UHNCEKMUDYEMO20 2a3a

PacyeT CKOpOCTH IMOJAaYN MHXEKTUPYEMOro Ta3a Ha TIPAMOM y4yacTKe TpyOOIipoBOIa:
O6peMHBII pacxol XJIalareHTa
(1) V=F-w,tne V, M/c;, F, M*; w, M/c.

2
(2) y="woypo d '”; nipy noacraHoBke (2) B (1) nomy4dum:
R
3 Ma_din
) Pr 4
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4) my = Q /q,, monacrasnsgeM B (3):

0, dnw
q—= 4 V3 JJaHHBIX YPaBHCHUs MMeEEeM:
ON
kJx
w= Q0’4 Cc - KI[)K~M3-KI‘ =M/C
pR~qON~d2~n’£.Kﬂ)K.M2 ¢ Kr-KJIx -Mm? ’
M KT
10-4

"= 105313590 (0,032 7~ 00 M/e-

Hpu craeayroniMx TaHHBIX:

xtagareHT R 134a;

h, = h, = 261,1 xk[Ix/xr npu 1, = +43°C ¢ nepeoxnaxneHuem 2 K;

K = 397 kIIX/Kr Ipy NEPETpeBe Ha CTOPOHE UCTIApUTENS U3 log p,h-nuarpaMMbl
LISt IEPErpeToi 00/1aCTH TIPU TEMIlEpaType HachlleHus: ¢ = —8°C;

Gon = W, — h, B XJIX/KT;

Gon = 397 — 261,1;

Gon = 135,90 xIx/xr;

¢, = 10,53 xr/m® mrnotHocTs napa npu —8°C;

0, = 10 x/Ix/c.

DKOHOMHWYHBIE CKOPOCTH IIPOTEKAHUS BCACBIBAEMOrO ra3a IpUBEIEHBI B CIICLM-
aJIbHOM JMTEpaType IO BCACBIBAIOIMM TpyOONpoBOAaM: yKasbiBaercsi 8—12 M/c W,
cooTBeTcTBEHHO, 6—30 M/c Wi 7—12 Mm/c (cMm. Bpaiinepr-IllurreHrensM, ctp. 67).

4.2.5. Bvibop ussmpa-ocywumenn 0as xaadazenma

Hnsa R 134a n Q= 10 xBr BpiGupaetca cneayroumi dunstp-ocyntens: ADK-Plus
305 S, maiika 16 MM (cm. TaGa. 4.11, 4.12).

IIpoxonHas mMourHocTh: 48,4 KBt nipu notepe pasnenus 0,07 6ap (CKOppeKTHUPO-
BaHHas npouspoauTenvHOCTh O = @ - K = 10 - 1,15 = 11,5 xB1).

Bogororsowiatoliiasi cnocoOHoCcTh: (cM. Tabn. 4.13).

IMpucoeauHeHue TPyOOIpOBoOAa: maiika 16 M.

4.2.6. Ilpoexmuposanue 31eKmpomMazHUmMHO20 KAanana,
MOHMUPYEMO020 8 HCUOKOCMHOM mpybonpoeode

JJis BBIMOJIHEHUS pacyeTa BHOBb OOPATUMCH K KaTajlory U3rotosuTes (tadm. 4.14, 4.15)
¢ HeoOXONMMBIMHM TEXHMYECKMMU IapaMeTpaMu. [IpuBeneHHbIE B KaTajore HOMUHAb-
Hbi€ BEJIMUYMHBI MPOU3BOLUTENLHOCTY OTHOCSTCS K TeMIleparype kumenus { = +4°C,
TeMIiepaType KoHaeHcaumu #. = +38°C u mameHuio narineHua B Bentuie 0,15 Gap.
HoMuHaIbHBIE TIPOU3BOAUTEILHOCTHY ITOIIEXKAT TIEPECYETy ¢ TIOMOLIBIO YPAaBHCHUS:
Oy = 0, K; - K, Ha COOTBETCTBYIOLUME YCIOBUS YCTAHOBKH, IIe
Q, — Tpebyemasi XOJIONOIIPOH3BOIUTEIBHOCTD;
K — nomnpaBouHblit KO3GhdUIIMEHT VIS Pa3HBIX paboYux TeMIeparyp;

tF1
K . — nonpaBoyHBIN KO3 dUIIMEHT HA H3MEHEHUE MPOU3BOANTEILHOCTH, 00yC-

noanelA{pliloe pa3sHbIMHU TTeperagaMy JaBjlIeHUs] B BEHTHUIIE.

U3 tabn. 4.15 (Mcronp3oBaHUE XUAKOCTH) TIPU:

t =—8Cuf = +43°C; = 1,13 u KAPH= 0,87 ¢ BbIOpanHBIM A, = 0,20 Gap
OTIpENENISIETCS:

Q,=10-1,13-0,87 = 9,83 kBr.
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4.2. Ilpoexm: kamepa 011 OXAQHCOeHUR MACA |®

Tab6muma 4.12. [lonpasouHble KOIPGDHUITUEHTH VIS GIUIFTPOB-OCYLLHTEICH XHUAKOCTH
cepuit ADK, FDB, FDS u ADKS

DunbTPbI-OCYWATENH AAA PABOUUX YCAOBMA, OTAMUKBEIX OT guanasoda —15°C/+30°C:
On = oo ' Kt’

tAe @ — HOMHHaNLHAA MPOHIBOAMTENLHOCTY;

Q, — TpebyeMan X0NORONPOMIBOAHTENBHOCTS;

K, — nonpaBouHbii KOS(HMUMEHT ans TeMNepaTyp KHNEHHS XKHAKOCTH.

Xnaparent Temnepa- Tonpasounpiit Koadrumens, K
Typa Xug- Temneparypa xunenns, °C
KoctH,°C +20 +15 +10 +5 0 -5 -—-10 —-15 -20 -25 -30 -35 —-40 —45

+60 1,29 1,32 1,35 1,39 1,42 1,46 1,5 1,55 1,59 1,65 1,70

+55 12 1,22 125 1,28 1,31 1,34 1,38 141 145 1,50 154
+50 1,11 1,14 1,16 1,19 1,21 1,24 127 1,30 134 1,38 1,42
+45 1,04 1,06 1,09 1,11 1,13 1,16 1,18 121 124 1,27 131

+40 098 1,00 1,02 1,04 106 108 111 113 1,16 1,19 1,22
+35 093 094 096 098 1,00 1,02 1,04 106 1,08 1,11 1,14
+30 088 09 89t 093 094 096 098 1,00 1,02 1,04 1,07
Ri3da +25 084 085 0,86 0,88 0,89 091 093 095 096 098 1,01

+20 08t 082 084 085 087 088 09 092 093 095
+15 079 08 081 083 084 085 0,87 0,89 090
+10 0,76 078 0,79 08 082 0,83 0,84 0,86
+5 0,74 0,76 0,77 0,78 0,79 081 0,82
0 0,73 0,74 0,75 6,76 0,77 0,79
-5 6,71 0,72 0,73 0,74 0,75
=10 069 07 071 072
+60 1,77 1,83 1,9 197 206 2,16 227 239 254 2,70 2,89 3112 339 3,70
+55 1,48 1,52 1,56 162 1,67 1,74 1,81 190 199 2,09 221 234 250 2,67
+50 1,28 1,31 1,34 1,38 1,43 147 153 159 165 1,73 181 1,9 200 2,11
+45 1,13 416 1,18 121 1,25 1,29 133 1,38 143 1,48 154 161 1,68 1,76
+40 1,02 1,04 1,06 1,09 1,12 1,15 1,18 122 1,26 13 135 140 146 1,52

+35 693 095 097 099 101 1,04 107 1,10 1,13 1,17 120 125 1,29 1,34
+30 0,86 087 089 091 093 095 097 1,00 1,03 1,06 1,09 1,92 1,16 1,20
+25 08 081 083 084 086 08 090 092 094 097 1,00 1,03 1,06 1,09

R404A +20 0,76 0,77 079 08 082 084 085 087 09 092 095 097 1,00
+15 0,72 0,74 0,75 0,77 0,78 08 0,82 084 086 0,88 090 0,93
+10 069 071 072 0,73 075 077 0,78 08 082 084 0,86
+5 0,67 068 069 071 0,72 0,74 0,75 0,77 079 0,81

0 0,65 066 067 068 07 0,71 0,73 0,74 0,76




@2 Ihaea 4. Ipaxmuueckue npoexmol X0A00UAbHbIX YCMAHOBOK

Tabmuua 4.12. TTonpasoutsie Ko3bOUIMERTH M1 GUABTPOB-OCYLINTENEN XUIKOCTH
cepuit ADK, FDB, FDS u ADKS (okoH4yaHue)

XnapareHt Temnepa- Monpasounbii koaduument, K
Typa XHUA- Temneparypa kunenus, °C
Kkocr,°C +20 +15 +10 +5 0 -5 -10 -15 -20 -25 -30 -35 —-40 —45
-5 063 064 0,65 0,66 0,67 0,69 0,70 0,72
R404A -10 061 062 0,63 064 0,65 0,67 0,68
—-15 059 0,60 061 062 0,64 0,65
-20 0,56 057 058 0,59 0,61
+60 1,68 1,73 1,78 1,84 191 199 2,07 217 227 2,39 253 2,69 2,87 3,08
+55 143 1,46 1,5 154 1,59 165 1,71 1,77 1,85 193 2,02 2,12 224 2,36
+50 1,25 1,28 1,31 1,34 1,38 1,42 1,47 1,52 1,57 163 1,70 1,77 1,85 1,94
+45 1,12 1,14 1,17 1,20 1,23 1,26 1,30 1,34 1,38 142 148 153 159 1,66
+40 1,02 1,04 1,06 1,08 1,11 1,13 1,16 120 123 127 131 136 1,40 1,46

+35 094 095 097 099 101 104 106 109 1,12 1,15 1,18 1,22 1,26 1,30
+30 087 088 09 092 094 09 098 1,00 1,02 1,05 1,08 1,11 1,14 1,18
+25 081 083 084 085 087 089 091 093 095 097 1,00 1,02 1,05 1,08

R 507 +20 0,77 0,79 0,80 081 083 085 086 088 090 092 095 097 1,00
+15 0,74 0,75 0,77 0,78 0,79 081 083 084 086 0,88 091 0,93
+10 0,71 0,72 0,74 0,75 0,76 0,78 0,79 0081 083 085 087
+5 0,68 0,70 0,7t 0,72 0,73 0,75 0,76 0,78 0,80 081
0 066 067 068 0,70 0,71 0,72 0,74 0,75 Q77
-5 0,64 065 0,66 0,67 068 0,70 0,71 0,73
-10 0,62 063 064 065 0,66 0,68 0,69
—15 0,60 061 062 063 064 0,65
=20 0,58 059 060 061 0,62
+60 1,40 1,42 145 1,49 152 15 161 165 1,70 1,76 1,82
+55 1,27 1,29 1,32 1,35 1,38 1,41 1,44 148 1,52 1,57 1,61
+50 117 1,19 1,21 1,23 1,26 1,28 1,31 1,35 1,38 142 146
+45 1,08 1,10 1,12 1,14 1,16 1,18 1,21 124 1,26 1,30 1,33
+40 1,01 1,02 1,04 1,06 1,08 1,10 1,12 1,14 1,17 1,20 1,22

R407C  +35 095 0,00 098 0,99 101 1,03 105 107 109 1,11 1,14
+30 089 091 092 093 0,95 09 098 1,00 1,02 1,04 1,06
+25 085 086 087 088 0,9 09t 0,93 094 096 098 1,00
+20 081 082 084 085 086 088 089 091 092 0,94
+15 0,79 080 081 082 083 085 086 0,88 089
+10 0,76 0,77 0,78 0,79 081 082 0,83 085




4.2, IIpoekm: kamepa 043 0OXAaHCOEHUS MACA |9\3\)

Ta6mua 4.12. I[TonpaBo4yHbe KOPOULMEHTH I GUIBTPOB-OCYILIUATENEH KUIKOCTH
cepuit ADK, FDB, FDS u ADKS (oxoH4aHue)

XnapareHt Temnepa- Monpasounbii koaddmuument, K
Typa Xug- TeMneparypa kunenus, °C
koctw,°C +20 +15 +10 +5 0 -5 -10 -15 -20 -25 30 -35 -4 45

+5 0,74 0,75 0,76 0,77 0,78 0,79 0,81
R407C 0 082 0,73 074 0,75 0,76 0,77
=5 0,70 0,71 0,72 0,73 0,74
-10 0,68 069 07 0,71

Taomuna 4.13. TTornolueHue BOALI M KUCIOT

Tunopasmep MornoweHue BoAbl B rpaMMax Nornowexne
Temnepatypa »upaKoCTH Knenor
B rpamMmMax
u°C 54°C
R134a R22 R404A/RS507 R407C R134a R22 R404A/R507 R407C

ADKO03 49 45 49 3,47 44 40 46 29 08
ADKO05 11,8 108 118 8,2 106 96 109 7,0 23
ADKO08 17,9 164 18,0 12,4 16,2 146 16,6 10,7 33
ADK16 230 21,0 231 16,0 208 188 213 13,8 45
ADK30 51,8 486 535 36,9 474 433 493 318 11,3
ADK41 81,7 766 843 58,2 748 683 77,8 50,2 16,8
ADK75 1435 1345 1481 102,1 131,4 148,1 136,6 88,1 29,9

Bribupaetcs ABYXIMHEHHBIN 3JIEKTPOMATHUTHBIM BEHTWJIb C CEpBOYIIPaBICHHU-
eM tuna 200RB4TA ¢ HOMUHAIBLHOW MPOU3BOAUTEILHOCTRIO 15,5 KBT. 3ToT Mapa-
METp BEHILIE TpeOyeMoro, cIeJOBaTEeJbHO, (aKTHUecKass pa3HOCTh IABJICHUH OyneT
MeEHBIIE.

2
PacueTr: Aps =2py (QQ—NJ , 6ap.

NK

983) _
Apy ‘0’20'(EJ = 0,080 Gap.

App — Da3HOCTB JABJICHUI MPH pabOYUX YCIOBUSIX;

Ay — BbIOpaHO HO Tab. 4.15;

(. — HOMMHAJIHAS] TIPOM3BOIUTEILHOCT, BHIYUCIIEHHAS;

Oux — HOMMHaJIbHAS TNPOM3BOIUTENBHOCTh COIIACHO KaTalory.

OTta BBIYMCIEHHas (akTHdeckKasd pa3HOCTh HABJIEHUI MpeBHIIIAaeT HEOOXo-

JOUMBIA [UISI OTKPBITUSA BEHTHWISI MUHMMAJbHBIN Iepenal OaBJIEHUSA, pPaBHBIA
0,05 6ap.

71128
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Taomuna 4.15. [TpuMeHeHMe XUAKOCTH — MOMPAaBOYHBbIE KOIDMHUIIMEHTDI

Temne- TNonpasouHbiii koapuuMenT, K Temne-
wmee R 1342 "™ R 134a e
™ nepea ™ nepep,
KanaHoM, KAAnaHoM,
°C +10 0 -10 -20 30 -40 +10 0 -10 -20 -30 -40 °C
+60 1,33 1,40 1,48 1,56 1,67 1,79 1,26 1,30 1,38 1,38 1,44 1,50 +60
+55 1,23 1,29 1,36 1,43 1,52 1,62 1,19 1,22 1,29 1,29 1,34 1,39 +55
+50 1,15 1,20 1,26 1,32 1,39 1,48 1,12 1,15 1,21 1,22 1,26 1,30 +50
+45 1,08 1,12 1,17 1,22 1,29 1,37 1,06 1,08 1,15 1,15 1,18 123 +45
+40 1,01 1,05 1,10 1,14 1,20 1,27 1,01 1,03 1,09 109 1,12 1,16 +40
+35 096 0,99 1,03 1,07 1,12 1,18 09 098 1,03 1,03 106 1,10 +35
+50 0,91 0,94 098 1,01 1,06 1,11 092 094 099 098 1,01 104 +30
+25 0,86 0,89 092 0,95 1,00 1,04 0,88 089 094 094 096 099 +25
+20 0,82 0,85 0,88 0,91 0,94 0,98 0,84 0,86 090 090 092 095 +20
+15 0,78 0,81 0,84 0,86 0,89 0,93 0,81 082 087 086 088 091 +15
+10 0,75 0,77 0,80 0,82 0,85 0,89 0,78 0,79 0,83 0,83 0,85 0,87 +10
+5 0,74 0,76 0,78 0,81 0,84 0,76 0,80 0,79 31,00 0,83 +5
0 0,71 0,73 0,75 0,78 0,81 0,73 0,77 0,77 0,78 0,80 ©
-5 0,70 0,72 0,74 0,77 0,74 0,74 0,795 0,77 -5
-10 0,68 0,69 0,71 0,74 0,72 0,71 0,73 0,74 -—10
NonpasouHbii koahduunenT, K

AP

AP, 6ap 0,05 0,10 0,15 0,20 0,25 0,30 0,35 0,40 045 0,50 0,55 0,60

0,65 0,70 0,75 AR, 6ap

K

AP

1,73 1,22

1,00 0,87 0,77 0,71 065 0,61 0,58 0,55 0,52 0,50

048 046 045 K,

4.2.6.1. Pacuem sesuuunbvs nponyckHou cnocobHocmu

KOHTpOTBbHEIA pacyeT mpH OIpEenesIeHHMH IapaMeTpoB 3JIEKTPOMATHWTHOIO KJlamaHa
Ha OCHOBE ONpENEICHNs BEJIUUMHB &, M BHITEKAIOILETO OTCIONA Mepernana AaBIeHUH.
Jns KUOKOro xjagareHTa MMeEeM:

Mpu:

ky =

my = Q /qyy» TO €CTh:

k, =

My

VAR “Ap-10°

_ Q, -3600
don "V Pr Ap -10°

, M* /uac, rae

ITockoneKy croma BXOOUT Q B KJIxx/c, yauthiBaeM B umnciurene 3 600 c/yac. Toraa:
10-3600

135904113502 10°

Q, = 10 x/Ix/c - 3 600 c;

=0,556 m’/1ac.

Gox = W, — h, = 135,90 kX/KT; .
P = 1,135 Kr/n, mIOTHOCTb XUAKOCTH IpH £, = +43°C u3 TaGauIIbl CBOKCTB Napa,
BbIOMpaercd A, = 0,2 bap.
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CooTrHolleHe 3HaYeHUii &, 00PaTHO NMPONOPLUMOHATLHO KOPHIO KBaApaTHOMY
M3 BEAMYMH PA3HOCTH HTABIEHWH, 4 UMEHHO:

le — APZ .
L= [ZP2 . cnegoBaTeNbHo:

kVZ Pi

2
Ap, = Ay, (;ﬁl]‘] , bap
v2

npu:
, = 0,2 6ap (BBIOpaHO);
k,, = 0,556 M*/4ac (BBLIYMCIIEHO);
ky, = 0,9 M*/4ac (1o xaraiory).

0,556
02 =0,0763 Gap.
[ 09 ) P

» = 0,076 Bap nmonTeepxkaaeT MPaBIIBHOCTD pacyera!
4.2.6.2. Obwas paznocmos memnepamyp 8 HCUOKOCMHOM Mpybonpoeooe

Pacuer o0uieil pa3HOCTH TEMIEPATYP B XUIKOCTHOM TpyOONpoBoOne:
t. = +45°C npu p. = 11,592 Gap;
+44°C npu p = 11,294 6ap.

Z‘C

AT=1K; Ap = 0,298 6ap = Ap = 0,298 6ap/K

KOMIOOHOBKA OTACHBHBIX YYAaCTKOB:

Ay, = 0,07 6ap — YacTUYHAd Pa3HOCTH AABJCHUA PUIBTPA-OCYILUTENS;

A,, = 0,08 Gap — yacTMYHAsA Pa3HOCTh JABAECHWI 3JIEKTPOMATHUTHOIO KIlaNaHa;

A, = 0,389 6ap — JacTM4HaA Pa3HOCTb JABJIEHMH BOCXOAALIEH YacTH XHUAKOCTHO-
ro TpyborpoBoaa OT KOJJIEKTOpa BBEPX K MOTOJIKY MAIIMHHOTO 3aia AP =h - p - g,

I

puyeM:
h=35mMm;
g=9.81 m.
pr = 1,135 xr/am® npu:
t, = +43°C; 10° a1s nepecyera eIMHULL Ha KI/M>.
Ap = 38 970 Ila.
Ap = 0,3897 Gap.

A, = 0,0843 Gap — yacTuyHasi Pa3sHOCTb JABIEHMH Ha NPAMOM y4acCTKe Tpybo-
MMPOBOAA 10 TPOWHMKA (pacyeT cM. Huke!).

Apow = Ay t A, + A+ A,
A}bﬁm—007+008+O389+00843—O6236ap
Apgn = 0,623 Gap.

Onpeﬂeneﬂne CKOPOCTH TCUCHHMSA W neEpenaja AaBJICHUS B XKMIKOCTHOM pr60—
NpoBOAC HA Y4YaCTKE OT KOJUIEKTOpaA IO T’pOfIHHKa:

Qo'4

CKOpOCTb TEYEHUS W=——2—7—
PrGond -7

_ 10-4
1,135-1000-135,90-(0,013)* - #
DKOHOMUYHBIE CKOPOCTH B XMAKOCTHBIX TPYGONPOBOIAaX MPUBOIATCS B CIie-
uuansHoi nureparype: 0,3—1 M/c u 0,4—0,8 m/c (cM. bpaitnepra/lllurreHresibma,
ctp. 67).

=0,49 m/c.
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A pg-w? 5 M-KT-M?

—H/m? =
d;-2 wwt.c /M =l

Ap

rae A — ko3¢ OULMEHT TpeHUsT TPYObi, 6€3 eIUHUIIBI U3MEPEHUS;
| — 3KBUBAJIEHTHAS JJIMHA, M;
pr — TUIOTHOCTb XWAKOTO xnamarenta R 134a, kr/am’;
W — CKOpOCTb T€YEeHMS, M/C;
d, — BHYTPEHHUH TaMeTp TPYOBI, M.
KoaddpuimeHT TpeHust TpyObl A Kak He MMEIOLINIA eNMHUIIBI U3MEPECHUS TT0Ka3a-

. w-d
Tesb SIBIIsIETCs GYHKIMEN 3HaueHys yrcna PeiiHonpaca Re= — A=fw.dv} B Ipax-

THKE XOJIOOWJIBHON TeXHWKHU A NpUHHUMaeTcs paBHoM BexuuumHe 0,03 mwis memHO#
Tpy6s no JJUH 8905.

~0,03-26,8-1,135-1000-(0,49)

A .
7 0.013-2 11

Ap = 8,427 Tla.

Ap = 0,0843 Gap.

Takum oOpa3oM, o61as pa3sHOCTb TEMIEPATYP B XMIKOCTHOM TPYOOIIpOBOIE
COCTaBHT:

0,623 6ap

=—————=209K.
0,298 bap/K

DTOT pe3y/bTaT 03HAYAET, YTO MepeoxaaxaeHue NooKHO ObTh 2 K.

Iepeoxnaxnaenunsa 2 K MOXHO OXHUIATh B KOHACHCATOPHOM arperare ¢ BO3aylI-
HBIM OXJIAXJIEHHEM B YKa3aHHOM HMCIIOJIHEHHH, TaK YTO 3TO BHIYMCIEHHOE 3HAYCHHUE
MPEACTABNAETCS BIIOJHE JOCTATOYHBIM — IOIIOJIHUTEIBHOIO MEPEoXIaXIeHUsA He
Tpebyercs.

4.2.7. Pacuem mepmopezyaupyrouux éenmuaeil

B cBete TpeGoBaHU¥M craHaapra VDMA (O6bearHeHUe HEMELKUX MallUHOCTPO-
HTEJbHBIX NpeanpuaTuii) 24243, yy. 1—5, B OTHOWIEHUM <«T€PMETU3ALMU XOJO-
JWJIBHBIX YCTAHOBOK» peYb MOXET MATH TOJBKO O THIAX BEHTWIEH, MOMIeXKanuxX
BITaMKe.

BriGop pa3sMepoB MOXHO OCYILIECTBUTb Ha OCHOBE TEXHWYECKOW ITOKYMEHTAllMU
u3roroButesid. B 1adn. 4.16 mpencrasieHbl TEPMOPErYJIUPYIONIHE BEHTWIM cepul T.
Bennunny TpeGyemoit XoMONONPOU3BOAUTENBHOCTH Q) CIIENYET YMHOXHUTh Ha MOIpa-
BOYHbIE KO3(hGULUMEHTE K — 1S COOTBETCTBYIOIMX paboyux temmeparyp U K, —
JUts 00ECIIEYMBAEMOTO JAaHHEIM BEHTIIEM TIeperiafa JaBiIeHUs.

B pesynbrate MOMYyYMM HEOOXOIMMYI0 HOMHHATBHYIO NTPOM3BOAMTENLHOCTE O,
IUIST KOTOpOi BBIOMpaeTCsT BEHTWIb M3 COOTBETCTBYIONICHT TaOIMIIHI.

Hcxoaubie naHHbIE:

Q = 5,6 KBT Ha KaxIblil McHapuTesb;

t, = —8°C;

. = +45°C;

t, = +43°C;

xyagarenT: R 134a

O.= 0, - K- K,.; K., = 1,13, onpenensieMplii METOIOM WHTEPIIONALIAH.

Hns sbraMcnenns K, HeoOxonuma obllias pasHOCTb JABICHUI Hall BEHTIIIEM.
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(pC 4 o) = Apl + Ap TpyBOIpoROAa + Ap ocyLuTesns + Ap 9/MaTHUTHOTO KTanana + Ap BOCXONALIETO ydacTKa® 6ap‘

Apl = PC - (po + ApryﬁonpoBcﬂa + Apocymm‘eml + APa/Mau‘HMTHoro Kjanmaya + Apsocxnmmem YJacTka T'pyﬁu)'

Ap, = 11,592 — (2,171 + 0,0843 + 0,07 + 0,389).
Ap, = 11,592 — 3,553 = 8,039 6ap.
Ap, = 8,04 Gap.

Taxknum xe METOIOM BoiOMpaeTcs nonpaBouHsid kosdpouuuent K, = 0,88,

Q,=5,6-1,13-0,88 = 5,57 xBr.

Yuurpisas, yro nus ucnapureneit SGBES] xapakrepHo pacupegeiecHue XUIKO-
ctH 4yepe3 pacrapenenutenas CAL (IT03TOMy B MOCIEAYIOWIUX pacyeTax Ap pacrpeneiu-
Tensd MOXHO OCTaBUTHL 0€3 BHMMAaHHMs!), HAM Tpebyercsl TepMOPEryIUpPYIOINHA BEH-
TUJIb C BHEUIHEH KOMIIEHCALMEH HABICHUS.

Bentunu cepuu T, KaK nmpaBUIIO, pacoNaraloT BHEUIHUM NIPUCOSAUHEHUEM YPaB-
HUTENBHOTO TPYOOIIPOBOAA.

Urak, Beibupaetcsa apa BeHTs Tina TCLE1SOMW 10 x 16 (cM. pacuiudpoBKy
ofGo3HayeHMs Tumna B Taol. 4.16).

Pacuer daxTudyeckol pa3sHOCTH HABJIEHMM HaJ BeHTWIEM:

i

Ap, = Ap, - (Q, / Q\)?, 6ap, rze: Ap, M3 TIPEABIUIYLLIETO pacyera
Ap, = 8,04 (5,57 / 6,1)2 = 6,70 Gap 0, — Y3 BBHIYMCIICHMA C:
Ap, = 6,70 6ap 0.=0 K K,

QNK — HOMHWHaAbHad NPOU3BOAUTCIBHOCTD O KaTajIory.
Pacch MHUHHUMAJTBHOI'O NABJICHUA KOHIACHCAIIMH, IIPU KOTOPOM obecreunBaeTcs

paboTa TepMOPEryJIMpyIoIiero BEHTUIS:
pC MHH = Ap 2 + p o + Aprpyﬁonpoaona + Ap OCYUINTENS + Ap 3/MarHWTHOTO KJlanaHa + prcxommero yyacrka® 6ap
P = 6,70 + 2,171 + 0,0843 + 0,07 + 0,08 + 0,389
Pe o = 3,49 Gap = 1. = +37,5°C comiacHo Tabnuiie CBOWCTB mapa, obiacrb
BJIaXxHoro napa R 134a.

Tabamua 4.16. XapakTtepucTUKH TEPMOPETYIUPYIOLIMX BEHTHICH

TPB, MogenbHvilt pag T
[lnanason Temneparyp kunenus —45/+30, °C
R134A R 22 R404A /R507 R407C
Tuno- Tun Homuuany- Tun Homunians- Tun Homunany- Tun Homunsany- Bcraska
pa3- Has NpoM3- Has Npouz- Has NPou3- Haf NpoM3- KnanaHa
mep soAuTeN:- BOAMTENS- BOAMTEN- BOAHTENb-
HOCTB, KBT HOCTb, KBT HOCTb, KBT HOCTb, KBT
25MW 15 50 HWW 1,9 258w 13 50 NW 21 X 22440-B1B
MW 29 100 HW 3,7 158W 26 100 NW 4,0 X 22440-B2B
150 MW 6,1 200 HW 7,9 150 SW 5,6 200 NW 85 X 2440-83B
200 MW 9,3 250 HW 11,9 200 SW 84 300 NW 129 X 2244083, 58
TCLE 250 MW 135 300 HW 17,3 250 SW 122 400 NW 18,7 X 22440848
350 MW 173 500 HW 22,2 400 SW 157 550 NW 240 X 22440858
550 MW 23,6 750 HW 30,4 600 SW 215 TS50 NW 329 X 2440-868
750 MW 32,0 1000 HW 41,1 850 SW 29,0 1000 NW 44,4 X 22440-B78

900 MW 37,2 1200 HW 47,8 1000 SW 33,8 1150 NW 51,7 X 2440888
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Koo 0b603nauenus muna kaanaua:

cepusi 4 T
Hapy>XHOe BbIPDABHUBAHME JaBJICHUS
KO3 PULIMEHT NTPOU3BOIUTEILHOCTH
CHMBOJI_XJIagareHTa

KOJI 3aTIofHeHUd JaT4uKa («W»
HOTO auaria3oHa oT +
nokaszaresib MOP(orpaHudeHne JaBaeHUd

ucniofHeHMe ¢uaHua (3necs WL — vrioBoll draHen

¢ ManKkou
TCLE b MIPUCOECAMHUTEBHBIN J Ha BXONE U_BBIXOIE

Tabmua 4.17. Mcnonb3oBaHWe XKUIKOCTH — MONPABOYHBbIC KOI(DGHULIMEHTHI

Temne- MonpasouHbiii koathdmuuent, K Temne-
parypa Temneparypa xuneHus, °C parypa
HHAKOC- R 404a ' R 404a IKUAKOC-
™ nepef ™ nepes
K/IaNaHoM, KNanaHoM,

°C +30+25 +20 +15 +10 +5 0 -5 -10 -15 -20 -25 -30 -35 —40 —45 °C
+60 15 159 164 169 174 181 188 196 206 243 295 356 437 538 6,71 847 +60
+55 1,32 1,35 1,38 1,42 1,46 1,50 1,55 1,61 1,68 1,96 2,36 2,83 3,43 4,16 5,12 6,34 +55
+50 1,32 1,18 1,20 1,26 1,26 1,30 1,34 1,38 1,43 1,67 1,99 2,37 2,85 3,43 4,18 5,14 +50
+45 1,04 1,05 1,07 1,10 1,42 1,15 1,18 1,22 1,26 1,46 1,74 2,05 2,46 2,95 3,57 4,35 +45
+40 0,94 0,96 0,97 0,99 1,02 1,04 1,07 1,09 1,13 1,30 1,55 1,82 2,17 2,59 3,13 3,80 +40
+35 0,87 0,88 0,90 0,91 0,93 0,95 0,97 1,00 1,02 1,18 1,40 1,64 1,96 2,33 2,80 3,38 +35
+30 0,81 0,82 0,83 0,84 0,86 0,88 0,90 0,92 0,94 1,08 1,28 1,50 1,78 2,11 2,53 3,05 +30

+25 0,76 0,77 0,79 0,80 0,82 0,83 0,85 0,87 1,00 1,18 1,39 1,64 1,94 2,32 2,79 +25
+20 0,73 0,74 0,75 0,77 0,78 0,80 0,81 0,94 1,10 1,29 1,52 1,80 2,15 2,58 +20
+15 0,70 0,71 0,72 0,73 0,75 0,76 0,88 1,03 1,21 1,42 1,68 2,00 2,40 +15
+10 0,67 0,68 0,69 0,71 0,72 0,83 0,97 1,13 1,34 1,58 1,88 2,25 +10
+5 0,65 0,66 0,67 0,68 0,78 0,92 1,07 1,26 1,49 1,77 2,11 +5
0 0,63 0,64 0,65 0,75 0,88 1,02 1,20 1,41 1,67 2,00 0

-5 0,61 0,62 0,71 0,83 0,97 1,14 1,34 1,59 1,90 -5
-10 0,60 0,68 0,80 0,93 1,09 1,28 1,52 1,81 —10

MNonpasounbiit ko3pdmument, K.,

AP, 6ap 05 1,0 15 20 25 30 35 40 45 50 55 60 65 7,0 80 90 AP 6ap
K, 4,55 3,21 2,62 2,27 2,03 1,86 1,72 1,61 1,52 1,44 1,37 1,31 1,26 1,21 1,14 1,07 K,,

AP, 6ap 10,1 11,0 12,0 13,0 140 15,0 16,0 17,0 18,0 19,0 20,0 21,0 22,0 23,0 24,0 25,0 AP, 6ap
K, 1,02 0,97 0,93 0,89 0,86 0,83 0,80 0,78 0,76 0,74 0,72 0,70 0,69 0,67 0,66 0,64 K,

AP
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Tabmuma 4.17. Mcrionb3oBaHUe XKMIKOCTH — TONpaBouYHbie KO3GMOULIHUEHTHI

(rponoxeHne)
Temne- TNonpasouHbiii koaghpuumenT, K Temne-
parypa Temneparypa kuneHus, °C patypa
SHAKOC- R 407C R 407C MUAKOC-
™ nepen ™ nepen
K/anaHoM, K/IAMNaHOM,
°C +30 +25 +20 +15 +10 45 O -5 -1 -15 -20 -25 °C
+55 1,20 1,21 1,23 1,26 1,28 1,31 134 1,37 1,40 1,63 198 2,42 +55
+50 1,10 1,11 1,13 1,15 1,17 1,19 1,22 1,24 1,27 1,48 1,79 2,18 +50

+45 1,02 1,03 1,05 1,06 1,08 1,10 1,12 1,14 1,17 1,35 164 2,00 +45

+40 095 09 098 099 1,01 102 1,04 106 108 125 152 184 +40

+35 0,89 0,90 092 093 09 000 09 099 10t 117 141 1,71 +35

+30 085 085 087 088 089 09 092 093 095 1,10 132 160 +30

+25 0,8t 082 083 084 085 087 088 09 103 125 1,51 +25
+20 0,78 0,79 080 0,81 082 084 085 098 1,18 143 +20
+15 675 076 077 078 080 081 093 1,12 135 +15
+10 0,73 0,74 0,75 0,76 0,77 089 107 1,29 +10
+5 0,71 0,72 0,73 0,74 085 1,02 123 +5
0 0,69 0,70 0,7t 081 098 1,18 0@
-5 0,67 068 078 094 1,13 -5
—10 0,65 0,75 090 1,08 -10

Monpasounbif Koathuument, K,

AR 6ap 05 10 15 20 25 30 35 40 45 50 55 60 65 70 80 90 AP6ap

K 478 333 2,72 236 2,11 192 178 167 157 149 142 136 131 126 1,18 LUK,

AP

AP, 6ap 100 11,0 120 130 140 150 160 170 180 190 200 210 220 230 240 250 AP, 6ap

K 1,05 1,01 09 092 089 086 083 081 079 076 075 073 071 0,70 068 067K,

AP

Temne- Monpasoubii koadpuuuent, K Temne-
parypa Temneparypa kuneHus, °C patypa
oo R 134a ' R 134a o
T nepep ™ nepen
KnanaHoM, KNanaHoM,

°C +30+25 +20 +15 +10 +5 0 -5 -10 —15 -20 -25 -30 35 —40 —45 °C

+60 1,22 125 1,27 1,30 133 1,36 1,40 1,44 1,48 1,75 208 2,46 2,94 3,50 4,12 4,83 +60

+55 1,14 1,16 1,18 1,21 1,23 1,26 1,29 1,33 1,36 1,60 1,90 2,25 2,68 3,18 3,74 4,36 +55

+50 1,07 1,08 1,10 1,13 1,45 1,17 1,20 1,23 1,26 1,48 1,76 2,07 2,46 2,92 3,42 3,98 +50

+45 1,00 1,02 1,04 1,06 1,08 1,10 1,12 1,15 1,17 1,38 1,63 1,92 2,28 2,70 3,15 3,65 +45

+40 0,93 0,96 0,98 0,99 1,01 1,03 1,05 1,08 1,10 1,29 1,52 1,79 2,12 2,50 2,92 3,38 +40

+35 0,90 0,91 0,92 0,94 0,96 0,97 0,99 1,01 1,03 1,21 1,43 1,68 1,99 2,34 2,73 3,15 +35

+30 0,85 0,86 0,88 0,89 0,91 0,92 0,94 0,96 0,98 1,14 1,35 1,58 1,87 2,20 2,55 2,95 +30
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Tabmmua 4.17. Vicnionb3oBaHUE XUAKOCTH — TOMPABOYHbBIE KOIDOUILIMEHTHI

(TipotoKeHue)
Temne- lMonpaBouHbIl koadhuupent, K Temne-
m ] R 1 3 4a Temneparypa kuneHus, °C R 1 3 4a m ]
™ nepen ™ nepea
KAANaHoM, KNanaHoM,
°c +30+25 +20 +15 +10 +5 0 5 —-10 -15 -20 -25 -30 -35 —40 -4 °C
+25 0,82 0,83 0,85 0,86 0,87 0,89 0,91 0,92 1,08 1,27 1,49 1,76 2,07 2,40 2,77 +25
+20 0,80 0,81 0,82 0,83 0,85 0,89 0,88 1,02 1,21 1,41 1,67 1,96 2,27 2,61 +20
+15 0,77 0,78 0,79 0,81 0,82 0,84 0,97 1,15 1,34 1,58 1,85 2,15 2,47 +15
+10 0,75 0,76 0,77 0,78 0,80 0,93 1,09 1,25 1,51 1,76 2,04 2,35 +10
+5 0,73 0,74 0,75 0,76 0,89 1,04 1,22 1,44 1,68 1,94 2,23 +5
0 0,71 0,72 0,73 0,85 1,00 1,17 1,37 1,61 1,86 2,13 0
-5 0,69 0,70 0,82 0,96 1,12 1,31 1,54 1,78 2,04 -5
-10 0,68 0,79 0,92 1,07 1,26 1,48 1,70 1,95 —10

MNonpasouHbi# ko3adhdryment, K

AP, 6ap 05 10 15 20 25 30 35 40 45 50 55 60 65 7,0 75 80 AP 6ap

K 3,50 2,48 2,02 1,75 1,57 1,43 1,32 1,24 1,17 1,11 1,06 1,01 0,97 0,94 0,90 0,88 K

AP

AP, 6ap 85 90 95 10,0 105 11,0 11,5 12,0 13,0 140 150 16,0 17,0 18,0 19,0 20,0 AP, 6ap

K, 0,85 0,83 0,80 0,78 0,76 0,75 0,73 0,72 0,69 0,66 0,64 0,62 0,60 0,58 0,57 0,55 K,
Temne- MonpasouHbii koadipuument, K Temne-
parypa Temneparypa kunenns, °C parypa
KHAKOC- R 507 ' R 507 MHAKOC-
™ nepes ™ nepes
KAANaHoM, KNanaHoM,

°C +30 425 +20 +15 +10 +5 0 -5 -10 —-15 -20 -25 —30 -35 -4 —45 °C

+60 1,54 1,57 1,61 1,65 1,71 1,76 1,83 1,90 1,98 2,36 284 344 423 525 6,61 845 +60

+55 1,30 1,33 1,36 1,39 1,43 1,47 1,52 1,57 1,62 192 229 2,75 335 411 511 644 +55

+59 1,15 1,17 1,19 1,22 1,24 1,28 1,31 1,35 1,40 1,64 195 233 2,81 343 423 529 +50

+45 1,03 1,05 1,07 1,09 1,11 1,14 1,17 1,20 1,23 145 1,71 2,04 2,45 2,97 6,64 453 +45

+40 0,94 0,00 097 099 1,01 1,03 1,06 1,08 1,11 130 1,53 1,82 2,18 263 3,22 398 +40

+35 0487 088 09 091 093 095 0,97 099 101 1,18 1,39 1,65 1,97 237 289 356 +35

+30 0,81 0,82 0,83 0,85 0,86 088 0,89 091 093 1,09 1,28 151 1,80 2,17 263 323 +30

+25 0,77 0,78 0,79 0,80 082 083 085 0,87 1,01 1,18 1,40 1,66 1,99 242 2,97 +25
+20 0,73 0,74 0,75 0,77 0,78 0,79 0,81 0,94 1,10 1,30 1,54 185 224 2,74 +20
+15 0,70 0,71 0,72 0,73 0,75 0,76 0,88 1,03 121 1,44 1,73 2,09 255 +15
+10 067 068 069 0,70 0,72 0,83 0,97 1,14 135 1,62 1,95 2,38 +10
+5 0,64 0,65 067 068 0,78 092 107 127 152 1,83 223 45

0 0,62 0,63 0,64 0,74 0,87 1,02 1,20 1,43 1,73 210 0
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Tabmuua 4.17. Mcnosnb30BaHue XUAKOCTH — TMONPaBOYHbIe KODEOUUMEHTE

(OKOHYaHME)

Temne- TonpapouHbii koadwpuupent, K Temne-
parypa Temneparypa kuneHus, °C parypa

™ nepen T nepen
KNanaHoM, KNANaHOM,
°C +30 425 +20 +15 +10 +5 0 5 —10 —15 -20 -25 -30 35 -4 45 °C

-5 0,60 061 0,70 0,82 096 1,14 1,35 163 198 -5

-10 0,58 0,67 0,78 091 1,08 1,28 154 187 —10

Nonpasoubiit koaguymenT, K,
AP Gap 05 10 15 20 25 30 35 40 45 50 55 60 65 70 80 90 APGap
K, 463327 267 231 207 183 175 164 154 146 140 134 128 124 116 109K,
AP, 6ap 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250AP 6ap
K, 103099 094 091087 085 082 079 077 075 073 071 070 068 067 085K,

4.2.8. Boiop cmompoeoeo cmekaa ¢ uHOUKAMOPOM GAANCHOCMU

W3 tabn. 4.18 onpenensiem:
it AMI-1 TT5, coequuenune TpyborpoBoga — maiika 16 mm

Tabmuna 4.18. CMOTPOBBIE CTEKIIA ¢ HHAMKATOPOM BIaXHOCTH cepuu AMI-1

Tun ~ Npucoepnnenne Tpybonposoga Criocob npucoeguHermns
MM AIOHMOB

AML1TT2 6 1/4

113 10 3/8 BHYTPEHHSS Naitka X

TT4 12 1/2 BHYTPEHHAS NanKa

- TT5 16 5/8 (c BnasHHbIMKM KOHLAMH

T77 22 1/8 MenHol TpyBol)

119 28 11/8 -

4.2.9. /luazpamma onpedeseHus moiwuHbL UIOAAYUOHHOZ0 NOKPHIMUSA
Armaflex oaa écacviearouwezo mpybonpoeooa

Hcxoansle aanHbie:

BHyTpeHHsIst Temneparypa: —10°C (zocTtoBepHOE HOMYLICHUE);

HapyXHasg TemiepaTrypa (TemmepaTrypa okpyxatouiero Bosmyxa): +30°C (mocto-
BEPHOE IOMYILECHUE);

@,: 0,60 (oTHOCHTEIbHAA BJIAXHOCTh OKPYXAIOILEro BO3IyXa).

PykaB Armaflex Tuna H ¢ TonupHOM cTeHKU 13 MM BbIOMpaeTcs Il BCACHIBAIO-
Ero TpyOONpoBoAa (CM. 3[16Ch TAKXKE YKA3AHUS U3rOTOBUTENS M0 ITONL3OBAHUIO AM-
arpammoii Boibopa — puc. 4.26).
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4.2. Ilpoexm: xamepa 0na oxaaxcOeHus Maca 20\5\)

KoMoHoBKa 4acTHYHBIX UIMH pykasa Armaflex H mig meneit KanbKynsiivu:
CTaHAapTHas IIMHA — 2 MeTpa
TpedyeMast uimHa — 8 merpoB H 28; 26 Metpos H 35.

4.2.10. Botuucaenue ob6vema 3anpasxku xaadazenma
045 X0A00UAbHOU YCMAHOBKU

Emxocts Tpy6sr ucnapuresns Kiiba SGBE 81: 8,9 am® x 2 wirt. = 17,8 nM3.
MakcumanbpHass BMECTUMOCTh 0akKa KOHAEHCATOPHOTO arperara ¢ BO3IYLIHBIM
oxiaxnenueM ¢upmel Bitzer LH84/4CC-6.2Y mpu pabote ¢ xmamareHTom R 134a
Jocturaer 13,6 Kr npu TeMmeparype XuakocTy +50°C u 3amoiaHeHnn Ha 95%.
24,8 M — XuUAKOCTHEIN Tpybonposon 15 x 1 MM : 0,15 1/Merp TpybonpoBomna.
8 M — XUAKOCTHBIN TpyGomposon 12 x 1 : 0,08 1/MeTp Tpy6GompoBoa.

Pacuer:
my g =VL"33'—/)—°, KT Ipu p,, = 1,321 kr/am’ u
1 = —8C.
v = 17,8-1,321 _ 784 kr.
3
Moo =253 4 5340 p, = 1135 /e’

t. = +43°C (BoruncienH.). V= 11,98 om’.

0,15 n/m - 24,8 m = 3,72 nutpa.
0,08 1/Mm-8M = 0,64 nurpa.

4,36 1utpa.
4,36 oM. '
1 135 kr/m® (¢, = +43°C).
V-c, xt; V, M.

P, KT/M>,

m = 0,0044 M3 - 1 135 xr/M = 2,95 kr.
m =495 kr = 5 xr.
mg, =8+45+5=175«r.
B xanbkynsiiuu yauteiBaloTcst 18 kr R 134al

g o

|4
p
m

Hpumeuanne:

MoXHO TIpeITOXUThL TaKKe KoHaeHcatopHbli arperat LH84/4CC-6.2Y c Gonee
00beMHBIM KoymiekTopoM Thma FS 202 (V = 20 om3) Bmecto Tuna FS 125.

C yyeToM BBIUMCIECHHBIX 18 KT 3aIipaBliieMOro XJiagareHTa KOHAEHCATOPHBIN ar-
perat OCHalllaeTcst pe3epByapoM OOJBIIETO pa3Mepa.

4.2.11. Ilpedoxpanumensvnotii Kaanax

B kadecTBe rpenoxpaHUTENBHOrO KjjaliaHa HAXOOUT IIPUMEHEHHE 3aBUCSILUM OT TIpo-
TUBONABJICHUA TIepeaMBHON KianaH ¢dupMmel Hansa Tima USV, 30 6Gap.
O0BeM ITOCTAaBKM BKJIIOYAET B cebs cienylolnee:
o xiamadH USV, 30 6ap, Ne 2446300050. ITpucoenuHeHne A C MEPEXOTHUKOM
Ne 366005-02 ¢upms! Bitzer;
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I—_I =

A 1Y -12UNF

Puc. 4.28.

* TipucoedMHEeHUE B ¢ mepexomHukoM s maiiku tMma LA, 22 MM x 1 1,47
UNF ¢upmer Hansa;

e 2 M IPOOYBOYHOIO TpyoOorpoBosma, 22 x 1 M, Melb, OT NpHCOeOUHeHUS B K
BCaChIBAIOILIIEMY TPYOOTIPOBOIY XOJIOMWIBHOMN YCTAHOBKH; TPOMHUK 35-22-35 MM,
2 oteoga noxd yrioMm 90°, 22 mum;

e 2 M m3omsaumu Armaflex H22.

4.2.12. Bpems, neobxooumoe 01 MOHMAXCQ

Yacsni
KoxgeHncatopHbii arperar 186 kr, konnektop FS202 3,5
CmoTtpoBoe cTekno 0,5
Ocywwurens 0,5
WUcnaputenu, kaxabin no 45,7 kr (HeTT0); KpenexHas BbicoTa 3,4 M;
U3 pacueta no 6 yacos Ha kaxabi annapar x 1,2 = 7,2 vaca/annapar 14,4

20,8 m — megHas Tpyba 35 x 1,5 mm; Bbicota 4,10 M, 13 H1x 4,8 M Ha noTonke 1 16 M Ha cTeHe 13,2

2 X 4 M — OT noTonka Ao ucnapwtens MegHas Tpyba 28 x 1,5 m 6

20,8 M — mepnnan Tpyba 16 x 1 mMm; BbicoTa 4,10 M, U3 HWxX 4,8 M Ha notonke u 16 M Ha CTeHe 13,2

2 x 4 M — megHas Tpyba 12 X 1 MM 3
B MawmHHOM 3ane 4 M, U3 HUX 3,5 M — HUCXOAALLMA YYaCTOK Ha CTEHE K BCACbIBAIOWEMY naTpybKy
Komnpeccopa, 35 x 1,5 Mm 2
B mawuHHOM 3ane 4 M, U3 HUX 3,5 M — BOCXOAAWMH YHaCTOK Ha CTEHe OT BbIXOAA M3 KOJIEKTOPa

15 x1 mm 2
B mawmuHHOM 3ane 2 M — ot BbixoAa KnanaHa USV k BcacbisaioweMy TpybonpoBoay Ha cTeHe 1,5
3neKTpOMarHWTHbIH KjanaH 0,5
Tennousonsuma pykasom Armaflex pasmepom H ans scacbisatouiero Tpybonposoga:

24,8 m H35, ctopoHa BcacbisaHus 3
8,0 M H28, ctopona BcacbiBaHms 1
2,0 M H22, npogysouHbii Tpybonposos USV 0,5

MonTaxk npeccocrata sbicokoro paasneHuss Danfoss KP5 gna ynpasneHus eeHTMnaTopom
KOHAEHCATOPa, C KOHCOABIO 0,75




4.2. IIpoexm: Kxamepa on1a OXAGHCOEHUA MACA 20\7)

Yacwt
MoHTax TepMocTata orpaHuuenus Harpesa ucnapurens 2 dupmol Danfoss tuna KP 71, ¢ gatuukom
na E2 auam. 95 x 115 MM, aacopbumMonHbi HanonHuTens 1
* MoHTaXK pErynMpoBOYHOrO Aatunka 1; 5-KnibHbIM NpoBOA ANA TEPMOAATYMKA Ha KOpMyce
B UcnapuTene 1 ¢ pacnonoXeHueM cornacHo cvpMeHHoi Tabauuke Kiiba ans perynatopos
oxnaxaaempix obbektop Kiibatron QKL 2B 1

MoHTa)K perynMpoBOMHOrO fatiMka 2; 3-KuAbHbIA NPOBOL ANA [ATUMKA TEMAEPATYPbI OKPY)KAIOLEro
BO3AYXa Ha McnapwTene 2, co cneumanstbiM gepxareneM Kiiba ans Kiibatron QKL 2B (ucnaputens 2

€CTb TaK Ha3blBaeMbli «3aTAXXHOH» BO3LAYXOOX/IAfHTENb, OCHALLAEMbIH HCKNIOYUTENBHO
NPefOXpaHHTE/IbHbIM TEPMOCTATOM, CM. BbiLe) 0,75

lpoBepKa Ha rePMETHYHOCTD; OTKAYKA W 3aNPaBKa; HACTPOWKA BCEX YNPaBAMIOLMX, PEryMpYIowyX 1
NPEAOXPAHHTENBHBIX NEMEHTOB, MOHTAM W BBOA B 3KCT/IyaTaumio pacnpeaenuienchoro anextpowxada 10

Y 78,3 vaca

MoHTax BefeTca cHJaMy IBYX CIIEITMAMCTOB — U3 pacyeTa 1o 40 pabounx yacos
Ha YeoBeKa.

‘Tipameyanne: TIOCKONBKY 3JEKTPOHHBII PeryIsaTop OXMaXIaeMOro oObeKTa
Kiibatron QKL 2B ucnosnb3yercs ¢ IByMs peryJIMPOBOYHBIM JATYMKAMU, HEOOXOMMMO
NpOKJIaAblBaTh 3KPaHUPOBAaHHBLINA Kabeyb. B 3ToM ciygae morpebyerca 2 kabeas oT
anexTpowkada K poserke I'eH3enss Ha ucnapurene 1.

Kabenp: coequnsiembrii nankamu, Tiia Olflex-Classic-110CY 4 x 0,75 mm2,

4.2.13. Kaavkyaauua xoa00urvnoii ycmanosku

JU1st KaTbKYASIUK ¢ yYETOM TNpPeICTABICHHOTO B MpeabIOYIIMX pa3/iesiax pacyeTa Xo-
JIONUTBHON YCTaHOBKM NMPUMEHSETCS U3BECTHBIA TOCTaTeifHBIl Meton. B mepByio
oyepeb, IPUHATHIE KOHCTPYKLIMOHHBIE 3JIEMEHTBhI YCTAHOBKM CBOIATCSA B OAHY 00-
HIYI0 KOJAMYECTBEHHYIO crieluduKauyio. 31ech TakKKe PEKOMEHAYETCS U3BECTHBIN
CUCTeMHBIN monxxogd. CHavaa yKas3bIBAlOTCSI MUCHApUTEH (C y9eTOM HanOaBKU Ha JO-
POTrOBH3HY MEIM), 3aTeM TEPEYUCIAIOTCS KiIalmaHbl, BEHTHIH, TIepeKTIoYaloIIe yCT-
poiicTBa M MPOY., a TAKXKE MeIHble TPyObl U TEIUION3OALMA. B 3akmoueHue IpUBo-
JUTCSl KOHAEHCATOPHBIN arperar ¢ BO3OYLIHBIM OXJXKICHUEM, XJIaJareHT, paclpe-
JeUTEeNbHBIA WKad U, HAKOHeL, PasHBIE MeJIKue neTtatd (cM. 1aén. 4.19).

Taomua 4.19

Basosbii npeickypaHT — ckuaka 35% Lryk /m/Kkr € €
O6wan yena LieHa Hetto  Llena 3a wir.
2 ucnaputens SGBE81 dmpmbl Kiiba 1 539,00 3 078,00 2 000,70
2 tepmoperynupyiouyux sewtuns Alco TCLE 150 MW 150,90 318,80 207,72
1 anekTpoMarHuTHbIA KnanaH Alco 200 RB4T4 72,20 72,20 46,93
1 ocywurenp Alco ADK-Plus 305 S 29,70 29,70 19,31
1 cmotposoe cteksio Alco AMI-1TTS 31,80 31,80 20,67
1 Tepmocrat orpannuenns Harpesa Danfoss KP5 42,80 42,80 21,82
1 KpenexHas KOHCONb — YrONOK 3,00 3,00 1,93
25 metpos mepHoM Tpy6bl 35 X 1,5 M 20,86 521,50 338,98

8 meTpos MegHoM TPyBb 28 X 1,5 M 16,10 128,80 83,72
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Tabmna 4.19 (okoHuanue)

Basosbii npeickypaHT — ckupxa 35% Whryk/m/kr € €
Lena 3a wr. O6was uena Lena Herro
25 metpos megHon Tpy6bl 15 X 1,0 M 6,25 156,25 101,56
8 Metpos mepHon Tpyber 10 x 1,0 M 4,25 34,00 22,10
2 meTpa MeaHoin Tpybbl 22 X 1,0 M 8,87 11,74 11,53
26 meTpos pykaea Armaflex H35 7,26 188,76 122,69
8 metpos pykasa Armaflex H28 6,00 48,00 31,20
2 metpa pykasa Armaflex H22 5,54 11,08 7,20
1 pynoH camoknesweinca nentsi Armaflex 29,28 29,28 19,03
1 0,2-nutposas 6anka kuctesoro knes Armaflex 520 6,95 6,95 4,52
8 Hecywux onop ans Tpy6 Armaflex PH-H-35 5,99 47,29 31,15
4 Hecywue onopbl ans Tpyd Armaflex PH-H-28 5,56 22,24 14,46
4 kpytousorHyTbix otsoga 90° 28 mm 2,15 8,60 5,59
2 KpyTou3orHyTbix oteoga 180° 28 mm 22,55 45,10 29,32
2 nunnens 22—28 mMm 2,07 4,14 2,69
6 kpyTousorHyTbix oteogos 90° 35 mm 1,52 45,12 29,33
Tpoitnuk 28—35—28 mm 27,18 27,18 17,67
6 kpyTouzorHyTeix oteogos 90° 15 mm 0,49 2,94 1,91
2 koneHa 90° 12 mm 0,51 1,02 0,66
Tpoiruk 12—15—12 mMm 5,70 5,70 3N
2 konena 90° 22 mm (USV) 1,07 2,14 1,39
Tpo#Huk 22—35-22 mm (USV) 16,54 16,54 10,75
1 KoHgeHcaTopHbiii arperar Bitzer LH84/4CC-6.2Y 4 013,00 4 (13,00 2 608,45
— Harpes MacnocbopHuka : 49,00 49,00 31,85
— 3a/IMBKA CMA3OHHOMD Macha Ha ocHoBe CRoMHbIX agwpos 41,00 41,00 26,65
— CHWXEHWe Harpy3ku Npu 3anycke
(c cencopom oxatoro raza u obpatHbiM knanaHom) 584,00 584,00 379,60
— KpynHorabapuTHbid  konnektop Tvna FS 202 123,00 123,00 79,65
— moHtax Danfoss KP17W 246,00 246,00 159,90

1 anexTpowKadh 8 HaCTEHHOM UCMONHEHWM C PO3ETKOH AnA
OCBELLIEHHS, BK/TIOHas BCTPOEHHbIH B AABEPb 3NEKTPOHHBIN pery-

navop obbexTa oxnaxaeHus Kibatron OKL28 dmpmol Schick 1 585,00
1 nepenyckHoi knanaH USV cpupmbt Hansa, 30 6ap 159,58 159,58 103,73

1 nepexopHuk covpmsbl Bitzer G 1/2” / 1 1/4” — 12UNF 28,0 28,0 18,20

1 nepexogHuK 4ns naiku cmpMbl Hansa LA 22 mm x 1 1/4” 8,18 8,18 5,32

1 subponnowaaxa GD ans koHgeHcaTopHbIX rpynn

go 350 kr 4,55 4,55 2,96

18 kr xnaparenta R 134a 37,60 676,80 439,92

Menkue petanu:
— pe3bBosble CTEPIKHN U3 HElNOHA M OLMHKOBAHHDIE,
KY30BHbIE Wanbbl, ranku, nepekuaHble rakku
¢ 6ypTrkoM 6 MM, KOpoBKa CTpOMTENbHOM Nembl,
0,5 meTpa meaHoit Tpybbl 6 MM, BUHTbI, CKOBbI, I0BENs,
HanpaeAAoLWHUE, KHCNOPOA, a30T, aUeTuneH 320,00

9 001,74
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[nst ucuvcieHus 1IeHBl NPUBJEKAlOT KATAJIOr CIpOca Ha XOJOAMIIBHBIE yCTa-
HOBKHM U COOTBETCTBYIOLUIME MPEHCKYpPaHTH, MPUUYEM Ha BCE M3AENNUS NMPEAOCTABMS-
eTCs CKMIKa Ha CTAHIAPTHOM YpOBHe ropsiika 35 %. Ha nomyvyeHHylo TakuM obGpa-
30M YHUCTYIO CYMMY, COAEPXKAIYI0 3aBOACKYI0 CTOMMOCTb MAaTePUAIIOB, HENIACTCS
peajibHasi «HalleHKa» 10 40 %, a MMEeHHO ¢ y4eTOM CJEAYIOUIETO NpaBwlia:

lleHa 6pyTTo Ha MaTepyajIsl — CKMIKA = L€Ha HETTO (TIOCTaBKa (PPaHKO-MECTO-
HaXOXICHHNE)

LleHa HeTTO Ha Matepuannl x 1,4 = Opyrro-ueHa IlpemmoxeHusa 6e3 goau
3/TIaThL.

Herto-11eHa MaTeprasioB x KaibKyJsiliMOHHas HaaGaBKa = OpyTTo-ileHa Marte-
pHaNoB.

9001,74 x 1,4 = 12 602,44.

Yucroe MoHTaxHOoe BpeMsa = 12 603,00 €.

Yuctoe BpeMsi MOHTaxXa Ha Mecte: 80 Jacos.

3apabornas 1wrara: 41 €/4ac.

BoamelnieHre pacxonoB, CBI3aHHBIX C BbLIHOMHEHUMEM 00g3aHHOCTE! 3a mpeaena-
MM MOCTOSTHHOro Mecta padotsl: 0,85 €/4ac.

Tpadcnoprheie pacxombl: 0,46 €/kM (Ipu VIAJIEHHOCTH OT 3aKasdudka 15 KM,
OQHOKPaTHOMH TIOE3IKe, ¢ PACIIoNOXEHMEM Ha OKpawHe ropoda).

OcHoBHOe pabouyee Bpems: 37 YacoB B HEIEIIIO.

2 yemoBeka MO 37 dyacoB = 74 yaca.

Ha nopory k mMecty pabots! exenHeBHo 110 30 MuHyT Tyaa v 1mo 30 MUHYT obpart-
HO = 1 yac.

BpeMs nipoe3aa, nmpupaBHUBaeMoe K paboyemy BpemeHu: | yac x 2 yenopeka x
S nuewt =10 gacos.

10 yacoB x 1,25 (xko3dduumeHT HaxbaBKU 33 CBEPXYPOUHYIO padory).

Crenyloniast Hexersa: B moHeaeabHuK 30 mMuH tyna, 30 MuH obparHo.

Ocrapiecst 6 4acoB — BBOJ B 3KCIUIyaTalHIO.

Kanukyasupst: »
80 gyacoB x 41 €/uac = € 3 280,00
10 yacoB x 51,25 €/qac = € 512,50
1 yac x 41 = €/4ac = € 41,00
84 yaca x 0,85 €/4ac = € 74,00
€ 3 904,90
= € 3 905,00

Pacxoap! HA TPY30BOi aBTOTPAHCIIOPT:
180 xm x 0,46 €/xm = € 82,80
= € 83,00
3arpaThl Ha TeXHUYECKOE OOCTYXUBaHUE, OOHYHBIC YCIAYTH U GpaxT, yIUTHIBae-
MBIe B KaXIoM mpoekTe: 8%
OT YMCTOM CTOMMOCTH MarepuanoB: € 721,00

Hroro: € 12 603,00

+ € 3 905,00
+ € 721,00
+ € 83,00

= € 17 312,00
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4.2.14. Ilpedaroxncenue

®upma Ilysue,

KOMOMHAT 10 TiepepaboTKe Msica
Pynonsd-Auzens-wrp., 12a
56070 KoGneHix

CrpouTenbHblil 00beKT: KOMOMHAT Mo TepepaboTke Msca ¢upmsl Lllynsie.
Tema: PacuidpeHue MpOH3BOACTBEHHBIX MOUIHOCTEH.

IIpednoxcenue na xor00uibHYI0 YCMAHOBKY

YBaxaeMpie JaMbl U TOCIIOAA,

6naromapuM 3a Bamr 3ampoc or 05.02.2002 n HarmpaBnasieM Bam w3nmoxeHHoe Hanee
INpemoxeHue.

Haire IlpemnoxeHyie BKITIOYAaeT B ceOsi, B YaCTHOCTH, XOJOMMJIBHYIO YCTAHOBKY
JUTSL KAMEPBI OXJIaXACHUS MsICa CO CIENYIONIMMU pa3MepaMu:

nnmHa: 9,0 M wromags noMeieHus: 72,0 Mm%

mupuHa: 8,0 M 00beM moMelleHus: 244,8 m3;

BeICOTA: 3,4 M;

Tpebyemas Temrepartypa B kamepe: £, = 0°C;

CYTOYHBIU TPY30000DOT: 10 900 kr Msca;

HayaTpHag TemIreparypa mpoaykra: # = +10°C.

Obzem nocmasku

Ilo3. 1

2 BO3IYX0OXJIAANTENA BLICOKOU mpousBoanTenbHocTH TUIa SGBE 81 dupmet Kiiba.
OmnucaHue:

Kopnyc u3 npoxkosaHHoro mox MojotoM amoMmuHus (Stucco-Dessin), MOKpbIT
OeJIBIM JIAKOM ITEYHOM CYILKH, OCHAIUEH BO3MYXOHAIMPABISIOLIMM KOJIBLIOM, C BBIPAaB-
HHUBAIOIIMM YCTPOWCTBOM IUIsi BO3IYIIHOTO TIOTOKA — W3 COIMOJIMMEPOB aKPUJIOHUT-
pwia, 6yTagdeHa M CTUpOJia, YepHOTO LIBeTa, pasMep oTeepctuit 8 MM cornacso AVH
31001, BbIIONMHAET, KPOME IIPOYETO, (PYHKLUMIO 3aUIMTHOM peuleTKH. boxoswle sie-
MEHTBI ¥ PACIIONIOXKEHHBIA CHApyX¥ KaruleCOOPHMK U3TOTOBJIEHBl CheMHBIMU. BeH-
THIATOPH cooTBeTCTBYIOT HopMaM VDE (Colo3 repMaHCKHX 3JI€KTPOTEXHUKOB) U
CHaOXeHbl (pUpPMEHHOU TabIMUYKON C MAacHOPTHHIMM JaHHBIMKA. O6jacTh IMpUMEHe-
HUMS pacCYMTaHa Ha TeMIepaTypy nmoMemeHus: or —35°C go 25°C; mBuraTeild OCHa-
IIEHB BCTPOSHHBIM BBIKJTIOYATEEM 3alMMTHl OOMOTKM OT MEpPErpesd; POl 3allyThl
[P44. Tlomaya Bozgyxa 4epe3 BO3MYXOOXJIAAMTEb C BCACHIBAHWEM, C BEHTWISILINEH
IBUTaTENs] HOCPEICTBOM BBITIPSIMUATEIA.

TexHuueckne XaPAKTEePHCTHKHA:

XonoIoTPOU3BOIUTELHOCTD 5,64 Br
TemnepaTypa KUAIICHUS t, =—8C
PasHocTs Temmnepartyp AT, 10 K
Inolans oxitaxiaeHus 34,2 m?
PaccrosgHne Mexny IutacCTUHAMM 7,0 MM
OO0BeMHBII pacxon BO3Imyxa 2900 m3/gac
HansHocTh 00myBa 20 M
Hpucoennnenus

— BX0oI (MHOTOKpaTHBII BIIPLICK Yepe3

pacnopegermmrens Kiiba-CAL) 10 MM
—~BBIXOJ 22 MM
Yucno BEHTWISITOPOB 1 wrryka
Pon Ttoka 230—400 B - 3,50 Ty
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HoMuHanpHas MPOUIBOAUTCIIBHOCTDL

BEHTWIATOpA 300 Br

Yuciao o60poToB 1400 B MuHyTY
DNEKTPUYECKMII HaIpeB IpU OTTaMBaHuM 2,53 kBT, 1 KOHTYp Harpesa
Pazmepsl:

— BBHICOTA 700 MM

— LIUPUHA 427 MM

— IUTHHA 880 MM

— Macca 49,5 kr

o3. 2

1 XOHOEHCATOPHEBIH arperat ¢ BO3OYLIHBIM OXJIAXICHUEM
H3zrorosutenb ¢dbupma Bitzer
Tun LH84/4CC-6.2Y
XomajgareHT R134a
X01I000IIPOU3BOIUTETLHOCTD 10 kBt
TemnepaTypa OKpyXalOLIET0 BO3IyXa t = 1+32°C
TeMmniepatypa ucnapeHus t, = —10°C
Onmncanue;

OxJ1amnTeNlb BCACHIBAEMOTO I'a3da, KOMIIPECCOp ¢ 4-LIMJIMHApaMHA M ABUTATENIEM
cepun Octagon, tina 4 CC-6.2Y, cMOHTMPOBaH Ha BUOpoOTacsIileM OCHOBAHHHM, 3all-
DPaBJEH MacJOM HAa OCHOBE CJIOXHBIX 3(hMPOB, CHAOXEH BMOHTUPOBAHHOM CHCTEMOU
HarpeBa MacjiocOopHUKa.

B xoMmpeccope npeaycMOTpeHBI: CHATHE HArpy3KH IIpH IYCKE, CEHCOP CXKAaToro
rasa, oOpaTHBIN KJIallaH ¥ MPECCOCTAT ABOMHOrO ACHCTBUS (BBICOKOIO/HU3KOIO aB-
JIeHUs).

[as mpuema Bcero oObeMa 3arpy3KH YCTAHOBKM KOHIEHCATOPHBIA arperart uMeeT
KOJIIEKTOp AOCTAaTOYHBIX pasMepos — tuna FS 202.

TexHAYeCKHE XAPAKTEPHCTHKH:

JlBurarenp KoMmmpeccopa 5,5 xBr; 400 B/3/50 T'x
Makc. pabounii TOK ’ 27,5 A

Makc. norpebiasgeMas MOUIHOCTh 9,0 kBt

Juratess BeHTWIATOpa KOHmeHcatopa (0,485 xBr, 230 B/1/50 I'n
IMoTpebasieMbIii TOK 3,08A

Konnexkrop 22,1 xr MaKc. 3anpapka xiagaredra R 134a
OGbeMHBIA pacxod Bo3gyxa 4577 m*/gac

Pa3smepsi:

IIupuna 1000 MM

JuHa 670 MM

Bricora 837 mm

INpucoeauHenust BcachIBaoOLIUi TpybomnpoBon: 28 MM
XKHMIKOCTHBINM TpybGompoBon: 12 MM
Bec 177 xr
KonpmeHcaropHsiil arperar ycTaHaBIUBaeTCs HA BHITIOJHSIEMOM CIUIAMY 3aKa3uu-
Ka OETOHHOM OCHOBAaHWM C BUODOILIOLIANKOM.

ITo3. 3

ITocTaBKa ¥ MOHTaX KOMIIOHEHTOB XOJIOAMIBHOTO IIUKJIA:

2 wt. TepMoperyaupypiiye BeHTwid tTuna TCLE 150 MW ¢dupmsl Alco;

1 wr. anekrtpoMarHuTHeIA Kinanad tina 200R4T4 dupmsr Alco;

1 wr. ocymwurens xnanarenta tuna ADK-Plus 305 S dupMmer Alco;

1 1T, CMOTPOBOE CTEKIIO ¢ MHAMKATOPOM BIaXHOCTH THITa Ami 1-TT5 pupmer Alco;
1 wr. TepMocTaT orpanmdenus Harpesa tHnia KP71 ¢oupmer Danfoss;
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1 wrt. mpeccoctat Bricokoro aamiieHus tuna KPS ¢upmel Danfoss;
1 wIT. epeITycKHOM MperoXpaHuTebHbI kiarad tana USV, 30 6ap, ¢pupmsr Hansa.

Ho3. 4

Onextpomkad dpupmbl Schick

1 pacripedenuTeIbHBIN 1IKad B HACTEHHOM MCIIOJIHEHWH (M3roToBuTeNb Rittal),
U3 JIMCTOBOM CTAJIM, C OCBeUICHMEM M po3eTkoit. CHaOXeH KOMaHAOKOHTPOIJIEPOM,
MPEIOXPAHUTEIAMY LENM YIpaB/ieHus, TTaBHBIMU (MarucTPIbHBIMH) ITpegoOXpa-
HUTEJISIMM Y BCEMU HEOOXOXUMBIMM UL paGOTHI XOJOJUIBHOM YCTAHOBKM KOHTaK-
TOpaMU, KOHTPOJUIEpAMHU /I YIIPABJIEHUS 3JIEKTPOIBUTATEIEM, CBETOBBIMM CUTHA-
U3aTOpaMHU: 3eJieHas JIaMIIa TIOKA3hIBaeT «pabouuil pesKuM», XKeNTast — «OTTauBaHUe»,
KpacHasi — «HEUCIIPABHOCTH».

DnexkTpoHHblit peryasarop Kiibatron QKL2B ¢ caMoontuMmuzamueit, ¢ cepuitHO
BCTPOEHHBIMH (DYHKIMSIMUL: PETYJIMPOBKA TEMITEPATYphl KAMEPhI, OTTAUBaHUE 1O MEpe
HeoOXOMMMOCTH, TIporpaMMa OTKPBITOTO TeIula, NIpeABapUTEbHBIA 3aITyCK BeHTWIA-
TOpa U IpeKpalleHyue MPoLEecca OTTauBaHUA. YI0OHbIN B OOCTYyXUBAHUU PEryJISITOD
BMOHTMPOBaH B JBeply likada.

ABapuitHbBI BBIKTIOYaTeabh B cootBeTcTBuH ¢ § 17, a63. 4 BGB B4, dupmnl
Klockner-Msller, Tuma EK01C, mocTaBnsteTcd B OTHENbHOI YIIAKOBKE A MOHTaXa
CIIaMH 3aKa34MKa.

ITo3. 5

TpybOomnpoBoIasl XJIafareHTa:

— 25 MOroHHBIX METPOB MEIHBIX TPYO JUISL BCACHIBAIOIIECTO TpyOONIPOBOIA, pasMe-
pamu 35 x 1,5 MM: mocTaBKa M MPOKJIANKa, BKITIOYAsk COEAUHUTETHHBIN U KPETieXXHbIA
MaTepuai, a Takke uzonsguuo Armaflex H3S,

— 8 IOrOHHBIX METPOB MEAHBIX TPYO IJIg BCACHIBAIOUIETO TpyOONIIpOBOAA, pa3Me-
pamu 28 x 1,5 MM: TOCTaBKa M MPOKJIaAKa, BKIIIOYas COEAMHUTEIBHBIN Y KPEMEXKHBIA
Marepuan, a Takxe uomguudio Armaflex H28,

— 25 MOTOHHEIX METPOB MEIHBIX TPYO I XHUAKOCTHOroO TPyOONpPOBOAa pa3Mepa-
MU 15 x 1 MM — mocTaBKa ¥ TIpOKJIaaKa,

~— 8 IOrOHHBIX METPOB MEXHEBIX TPYO Il XKUIKOCTHOIO TPyOOIIPOBOAA pa3Mepa-
MM 12 x 1 MM — mocTaBKa M MPOKIANKA,

~— 2 TIOroHHBIX METPa MeIHOI TPyOsl LI MPOXYBHOTO (BBIITYCKHOTO) TPYOOMpo-
BOIA OT MPEAOXPaHMUTETRHOTO KilanaHa USV mo BcacwiBaloniero Tpyoomnpopoia BOIu-
31 KOMITIpeccopa, pasMepamu 22 x 1 MM — TIocTaBKa M ITPOKIaKa.

Ilo3. 6

3anpaBka XOJIOTWIBHOM YCTaHOBKM xyagareHiToM R 134a

IleHa onucaHHBIX BBHIIIE MMOCTABOK 1103. 1—6 mpemxycMoTpeHa (ppaHKO-MECTOHa-
XOXJEHUE, BKITIOYAST MOHTAX XOJOAWIBHON TEXHUKHU, TMIPaBIMYECKOE WCIBITAaHUE,
OTKAUKy, 3aIMBKY XJaJareHTa, BBOJ B 3KCIUIyaTallMIOo U UHCTPYKTaX OOCITyXMBaIOLLE-
ro nmepcoHana: € 17,312 + uHanor Ha o6GaBIEeHHYIO CTOMMOCTD.

CpoK TOCTaBKU: TIO IPeIBAPUTENIBHOM TOTOBOPEHHOCTU

Cpok neiictBus manHoro Ilpemnoxenust: 3 mecsiua

TCapantus: 1 ron

YcoBuS TIIaTeXa: Mo MPeABAPUTETBHON NOTOBOPEHHOCTH.

PaboTHI, BBIMOIHSAEMbiE CHJIAMM 3aKa34HKa:

IIpokiTanxa ¥ MOHTAX BCEX 3JEKTPOIPOBOIOB, YCTAHOBKA TPYD IUIsl CTOKA TAIOH
BOIBI — U3 Menu, pa3MepoM 28 x 1,5 MM, ¢ cM(hOHOM, Pa3bEMHEIX.

IMoaroToBka GETOHHOTO OCHOBAHWS, KMPIMYHAs KJlagka, NOJOEXHBIE paboThl,
obecrie4ueHHe MOTbeMHO~-MOHTAaXHBIM O0OpPYIOBAHHEM.

HaneeMmcs, yro 310 (BechMa BBITOIHOE, Ha Haii B3risa) [IpeanoxeHyie BhI3OBET
Bam uHTepec. B oXxumaHnuy JaIbHEMIINX COODILEHMH, ¢ APYXECKUM TPUBETOM.
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Puc. 4.37
CNELUDUKALIUA SCHICK 06.06.2002
PacnpegenutenbHpbie yCTpoWCTBa
Bpaiigepr M'M6X
Kamepa pgna oxnaxpeuua maca
3aka3 Ne BTE / xxxx / 0602 nucr 1
BMK HUapgenue No Usrorosurens Haumenosawuue Tun TexHuueckue Mpu-
napamerpbl Meua-
HUA
fE1 27681006 RITTAL CeeTunbHmku SZ4138180 18 Br/230 B 630mm
10 20220115  MOELLER Mpenoxpatmrenn  D0O2-Block E18,/002/16A
1-nontocHbie
11 17220011 LINDNER Mpenoxpanureni DO2-Block D02/2A 1-nomocH.
1F2 17220013  LINDNER Mpepoxpaxutenu DO2-Biock D02/6A 1-nontocH.
1F3 17220013  LINDNER Mpepoxpanmrenn  DO2-Block D02/6A 1-nomock.
K1 25110410  SIEMENS [nasroid kowtaktop  3TG1010-L2 4 «Br/84 AAC1/20 A 3010
101 06433110  KRAUSHNAIMER TnasHbiit RG32At203 11 kBr/32A/FT 3BHA
BbIKIOYATEND 3-nofocHbie
2F1 17220026  LINDNER Npepoxpautenn  DO2-Block D02/25 A 3-nonoch.
2F2 17220014  LINDNER Mpepoxpamtenn  D02-Block D02/10 A 1-nomocH.
2F01 25140110 SIEMENS Pacuenurens JRU126-4B  14-20 A SO
3F1 17220021  LINDNER Npesoxpamutesn  D02-Block D02/4 A 3-nomocH.
3F2 17220022 LINDNER Mpenoxpasmreny  D02-Block D02/6 A 3-noniocH.
3F3 17220021  LINDNER Npesoxparurern  DO2-Block D02/4 A 3-nomocH.
3F4 17220022  LINDNER Mpepoxpanuten D02-Block D02/6 A 3-nonocy,
4H1 20403001  MOELLER Caerosoit cunanmsarop RLF-GR/FR  3enewbiit 130/230 B 3ere.
4H2 20403002 MOELLER Caerosoih cvrvammaarop RLF-RT/FR - Kpackit 130,230 B KpacH.
4K1 25100722  SIEMENS lnasrbii koHtaxtop  3RT1025/22 7,5 kBr/17 A AC1/35 A 3022
4K2 11110002  FINDER Pene 55.32 230 B/10 A AC 2ZWE
4K3 11318711 FINDER Pene Bpemenu 87.11 Anz.0,05¢-604 TWE
5H1 20403002 MOELLER Caetosoi curianusarop RLFGE/FR  XKenmoit 130/230 B Hen.
5H2 20403000 MOELLER Caetosoit curHanusarop RLF-RT/FR Kpachoit 230 B Kpacw,
5K1 25110410  SIEMENS Tnaembiid kontaktop 37G1010-L2 4 kBr/8,4 A 3010
AC1/20 A
5K2 25110410  SIEMENS [nashbiit koutaxktop 3TG1010-L2 4 «kBr/84 A 3010
AC1/20 A
5K3 25110410 SIEMENS [nastowi kontaktop 3TG1010-L2 4 «Br/8,4 A 3010
AC1/20 A
5K4 25110410  SIEMENS nasHbii kowtaktop 3TG1010-L2 4 kBr/8,4 A 3010

AC1/20 A
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Puc. 4.37 (oxkoHuaHue)

BMK MHapgenue No Usrotosurens Haumerosanme Tun TexHuueckue Mpu-
napameTpbl Meva-
HHgt
6K1 11110002 FINDER Pene 55.32 230 B/10 A AC 2WE
6N1 08602705 KUBA Perynsitop xonoga QKL2BL —50+180°C Pt1000 8 cope
7K1 11110002 FINDER Pene 55.32 230 B/10 A AC2WE
7X0 24503003 PHOENIX Bnoku saxumoe  UKSN/ 3 wryku
USLKG
7X0- 24501100 PXOENIX Knemmbl gnsi UK10N 5-noniocH. /35 A
cetb MOAKMOUEHHA K CETH
TX1 24503030 PXOENIX Bnokn zaumos  UKSN/ 30 wryk
USLKG
7X2 24503030 PXOENIX bnoku sawumos  UKSN/ 30 wryk
USLKG
7X3 24503004 PXOENIX Bnokn sakumos  UKSN/ 4 wryki
USLKG
IXF 24507010 PXOENIX Coepunur. 3awumor QT1,5/PE 10 wr. Ha
KDKZbIH 3aXKHM
Aatunka

721 27011121 RITTAL Cranotoii kopnyc ~ AE 1077 760 x 760 x 210

BMK — unentudukarop obopymosanusi; AC — HampsskeHUE MepeMEHHOTO TOKA.

TexHuueckuii nacnopt o6opynosaHus

Npeanncauns Hcnonsenve gnexTpowkada
[ vDE 0100 [ VDE 0113-1 (DIN EN 60204-1) 3 Mipoume VDE &84 Kkabens B9 Buuay ]
(73 VDE 0550/0551 (I VDE 066 (/500 {DIN EN 60-439-1) (O i ynop 3 cnpaea o]
(3 Hopuames. va TRy upna, : 3anac B 15% | o
VDE — C0103 repMaHckux 3nexTpoTexHnKos .
[INH — npouumgeuuuu cTaHnappT OPr 3aKUMbI B9 Phoenix, UKSN [ O
COnyTCTBYIOLIME NOCTABKK POA 33WHTH X 1P 54 (crampapr)(] ... ...
j® Schick QKL2R O 3axazun ugeT wkada B9 RAL 7032 (cranpapri{J . ooeeeeeenen
- WI..BEIYISTOR X000A3.0KL. paamepyl wkada (X1 760 x 760210 My (WHpuHa XBHCOTa X rny6una)
an anextpowxada B9 AE1077 ... 0
[mgra xun EMQP
enb rnasHoro ToKa - L1, 12, 13 YepHbIA
Qfvem nocTaBKM yneBoA Npoeoy (Nz CBETAO-ORYOH
() anextpocxema (39 parumk (] pyxos0ACTBO N0 IKCNAYATaUMH JauwTHbii nposoa (3emns) PE0 - :::gguiene»un
cneundukaums 04ee , Pt KLL - ¥ Hanps: rony6oi
B creungmau L npos £ epauaris. F1.1000 (06 Ynpaepaouee nanmxenue 230 %({TDQNOMDMBIOD Kpazuun /Kpacno 6enuu
Y 24 ! Benui é u
Cauoaaummennue npososa LIYCY-8I {rony6as Hapyxhas obonoyxa)
Mposona fa! LveY. (axpauuposannue
Buymenuee uanpnxeuue npnbopos CHBHI
HH HT! Briewnee Hanpsxenue /663 noTeHUMana Opanxestif
[l aeeps 1 monTaxuas nnuta uar DHONETOBLH
QKL 28
BMK (uzenrudukaunn oSopynceanua)
i ipoyee eHVEN  nemeHTa
k Gyxsennoe o603navenne (TNABHLIA aumlouaTenh)
E CHETHBIH HOMep (NepBbiiA, BTOPOH ... ¥ T.4.)
3 TeXHU4eCKMit NacnopT | | climatron® b— T Tt 3]
obapynoBanus [ | 3axas Ne: BYE/anxxr0602 (7

AC — nepeMeHHEBIH TOK, DC — IMOCTOSIHHBIM TOK.

Puc. 4.38, TexHuyeckuit macnopr o6OpyI0oBaHUs
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4.2.16. Konmpoavnoie 3adanusn

1. INpoexTupoBaHue HUCTIapUTeNIe, IEKTPOMArHUTHOTO KIIATlaHa, TepMOPETYIn-
pYIOIIMX BEeHTUWJIEH, (DUIBTPa-OCYLIMTENS XJIAaJareHTa ¥ KOHAEHCATOPHOM TPYIMIIbI C
BOZAYIIHBIM OXJIAXAEHMEM [UIA paGoThl ¢ xitanareHToM R 507.

2. [IpoexrupoBanyie NcIapuTeieii, 5IeKTPOMATHUTHOTO KJjialiaHa, TepMope-
TYJIUPYIOIIUX BEHTUJIeH, (PUIBTpa-OCYIUUTENS XJadareHTa U KOHIECHCATOPHOM
IpyHMbl C BO3AYLUIHBIM OXJaXJIeHHEeM IS paGoThl ¢ a3€O0TPOITHBIM XJIaJareHTOM
R 404A.

3. KomrmronoBka KoHmeHcaTopHbix arperaroB (R 134a; R 404 A; R 507; R 407C)
pasIMYHbIX UCTIOJHEHUH OT Pa3HBIX U3TOTOBUTENECH.

4. Pacuer mns xnamareHToB R 134a u R 507 nosyrepMeTHYHOTO KOMIIpeccopa U
KOHIEHCATOPa ¢ BO3IYLIHBIM OXIaXIEHHUEM.

Bapuanmur pewenuii

K 1.

s pabotel Ha x1agareHTe R 507 umeem:

— 2 ucnaputens Kiba SGBESI;

— 1 anekrpoMarHuTHBIN KnanaH tdna 200RB4T4;

— 2 TepMmoperyiupytomux sentung tuna TCLE1S0SW;

— 1 ¢mnbTp-ocymmTens xaanaredta Turna ADK 1612MMS;

— 1 KOHIEHCATOPHBIM arperaTt ¢ BO3AYIIHEIM oxiaxiaeHuemM LH64/4EC-4.2Y
dupmnr Bitzer.

Km 2

g pabotel Ha xnamareHTe R 404A umeem:

— 2 ucnapurens Kiba SGBES];

— 1 anexTpoMarHMTHBIA KiamaH tura 200RB4T4;

— 2 tepMoperyiaupyoonmx seHTis THina TCLE150SW;

— 1 dwibTp-ocyuntenp xiagarenta Tuna ADK-Plus 1612MMS;

— 1 KOHAEHCATOPHBIN arperar ¢ BO3OYIIHBIM oxyaxneHueM LH64/4EC-4.2Y
¢upmel Bitzer. '

Kn 3

R 404A/R 507:

— Maneurop, Tun MSZ 080S00E, —10°C/+32°C/Q, = 18,33 xBr;

— Copeland, Tunm MC-M8-ZB45KE, —10°C/+32°C/Q, = 9,60 xBr;

— P'Unite, Tun TAN 4590 ZHR, —10°C/+32°C/Q, = 11,27 xBr;

— Copeland, Tum WRKSLL-40X, —10°C/+40°C/Q, = 10,65 xBr, ¢ BoasgHbM
OXJIaXIIEHUEM;

— Copeland, Tun R7-2DD-50X, —10°C/+32°C/Q_ = 9,60 xBT;

— Bock, Tum SHAX3/235-4L, —10°C/+32°C/Q = 9,90 kBr.

R 134A:

= Maneurop, Tun MSZ 125800D, —10°C/+32°C/Q = 9,73 kBr;

— Copeland, Tum MC-V9ZRI2ME, —10°C/+27°C/Q, = 11,66 kBr;

= Copeland, Tun WRK10-3DA-50X, —10°C/+40°C/Q, = 10,33 kBT, ¢ BOISHBHIM
OXJIAXKIEHUEM;

— Copeland, Tun P8-3DA-50X, —10°C/+32°C/Q, = 9,35 xBr;

— Bock, Tum SHGX4/385-4L, —10°C/+32°C/Q, = 10,37 xBT;

= Bock, Tun SAMX4/30685-4L, —10°C/+32°C/Q_= 9,82 kBr.

R 406C:

= Maneurop, Tun MSZ 100S00D, —10°C/+32°C/Q = 10,81 kB,

— Copeland, Tuam MC-R7-ZR81KE, ~10°C/+27°C/Q_= 10,95 kBr.
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Kn 4

Kommpeccop Bitzer, Tun 4V-6.2Y:

—10°C/+45°C/R 134a/Q_. = 10,04 xBr; P, = 4,17 xBr.

KoHaencarop Giintner, Tunmn GVM 042C/2-N:

+32°C/+45°C/R 134a/Q. = 16,4 xB1/52 n1B(A) > paccTosiHMe 5 METPOB WIM:
Kounpencarop Giintner, Tunn GVHO052A/2-E(S):

+32°C/+45°C/R 134a/Q. = 14,5 kB1/24 n1b(A) > paccTosiHue 5 METPOB.
Kowmrmpeccop Bitzer, tTurr 4EC-4.2Y:

—10°C/+45°C/R 507/Q. = 11,35 xBr; P, = 5,26 xBr.

Konnencarop Giintner, Tun GVM 042C/2-N:

+32°C/+45°C/R 507/Q. = 17,6 kBr/52 a1b(A) > paccTosiHMe 5 METPOB WIM:
Kongpencarop Giintner, Tunm GVH052A/2-E(S):

+32°C/+45°C/R 507/Q. = 18,4 xB1/24 1b(A) > paccTosiHME 5 METPOB

Puc. 4.39. Tabnuua mapaMeTpoB Ul pacyera KOMIIpeccopa.
Pacuer moyrepMeTHYHOrO MOPLUIHEBOTO KOMIIPECcopa

3aaaHHble 3HaUeHUSA F'paHuLbl NpUMeHEHHA
X0n040npor3BoARTENBHOCTL 10 kBt
XnapareHt R 134a a0 Ri3da
HUcxogHas Temnepatypa TOYKa POCHI \,[‘t;[l) . // d ,/
TeMnepatypa KuneHus -10°C 60_5‘?){ /
Temnepatypa xoHgeHcauuu 45°C " A »
MepeoxnaykaeHne >KUAKOCTH 2K / Pourarens 2+ f &
Temnepatypa Bcacbiaemoro rasa 20°C “
OneKTponuTaHre oT cetu craHpapt 50 My . // t,=20°C
Perynstop MOWHOCTH 100% ) e T wro 30
Monesubili neperpes 100%

Pesynbrar
Tun komnpeccopa 4CC-6.2Y 4v-6.2Y
X0onoAonpon3BoaUTENIBHOCTL 9,64 kBt 10,04 kBt
XonoaonponssoauTenbHoCTh” 9,45 kBt 9,94 «Br
MpoussoguTtencHocTe ucnaputenss 9,64 kBr 10,04 kBt
Notpebasemas MolwHOCTL 3,99 kBr 4,17 xBr
Tok (400 B) 9,41 A 7,45 A
MpoussoputensHocTs KoHpeHcatopa 13,45 kBt 14,91 kBt
KoadhdprumeHT MOWHOCTH 2,41 2,41
KoadbdmumeHt mowHocTH® 2,37 2,38
Maccosblit pacxog, 221 kr/uac 230 kr/uac
Pexxum pabotbl CTaHOAPTHBIA  CTaHAAPTHDbIN

* 2KC-05.2 — 4CC-6.2: cornacro EH 12900 (TremMnepaTypa BcackiBaeMmoro rasza 20°C, nepe-
OXJTAXACHUE XUIKOCTH).

Bce nipouue kommpeccopsl: cormacHo ISO-DIS 9309/AMH 8928 (TtemnepaTypa BcacelBac-
Moro raza 25°C, nepeoxjaxiaeHue XUIKOCTH).
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Puc. 4.40. TexHuveckue xapakTepHCTHKM Kommpeccopa 4V-6.2Y

DL LY

470 37 sL

x|

165
—@
o :

673

Obbemubiii pacxog {1450 06 /mun, 50 Tu)

33,07 w3 /uac

O6vemHbiii pacxoa (1750 06 /muH, 60 y)

39,91 m3 /uac

Hucno UMAMHAPOB X BHYTPEHHWUH auameTp X mmHa xoga 4 X 55 x 40 mm

Hanpsokerme auratens {(MHbie 3HaueHWs — No 3anpocy)

380...420 B PW-3-50 'y

Makc. pabouuit Tok 14,0 A

Myckoso# Tok (poTop 6nokuposaH) 390 AY/68,0 AYY
Macca 135 «r

Makc. usbbiTouroe pasnenve (HU3Koe/BbICOKOE) 19/28 6ap
MpucoeanHerue scacbiBalowero Tpybonpososa 28 mm — 1 1/8”
NpucoeanHeHHe HanopHoro Tpybonposoaa 22 mm — 7/8"
pucoennHenne oxnaxparouied Boabl R1/2”

3anpaska Macnom R134a/R404A /R507A /R470C

t < 55°C: BSE32/¢ > 55°C: BSESS (onus)

3anpaska macnom R22 (R12/R502)

B5.2 (ctangapT)

O6vem 3anpasneHHoro Macna 3,00 am?
Harpes macnocbopruka 100 Br (onuus)
KoHTponb paBnenus macna MP 54
MacnocnyckHol BeHTUNb onuus

3awmTa CKaToro rasa OT neperpesa onuus

3awura gsurarens

INT69V5 (ctanpapr), INT389 (onuus)

Knacc 3auiurbi

IP54 (ctanpapr), IP66 (onuus)

Perynnposanne MOWHOCTU

100—50% (onuus)

YMeHbuleHWe Harpy3ku npu nycke onyua
JonoAHUTENBHBIA BEHTUAATOP onyua
FONoBKKU UMAMHIPA C BORAHBIM OX/IDKAEHHEM onuua
CIC-cucrema -
Demndupytoume anemenTsl CTaHAapT
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Puec. 4.41. Tabavia napaMeTpoB KOHAEHCATOpa

KoHpeHncarop GVH 052A /2-E(S)
Mpou3soguTenbHOCTD: 14,5 Bt XnapareHr: R134a™
Temnepartypa Harpetoro rasa:  77,0°C
Obvemubiit pacxon Bozgyxa: 3 540 M/uac  Temneparypa KOHAEHCaUWH: 45,0°C
Boaayx Ha Bxoge: 32,0°C Boixop koHpgeHcara: 44,0°C
leope3nueckan BbicoTa: Om ObvemHbiii pacxog HarpeTtoro rasa 5,07 m3/uac
BenTunsatopsi: 2 wr, 3~400 B YpoeeHb 3BykoBOro pasneHus: 24 gb(A)?
50 Ty Ha PaCcCTOAHWM: 50m
XapaxTepuctvka asuratenev 3BYKOBaA MOLLHOCTb! 50 ab(A)
— uncno obopoTos: 340 B MuH
— MOLLHOCTb: 0,05 kBt
— notpebneHue Toka: 0,09 A
Kopnyc: OumnkosaHnas Tpy6Bbl TennoobMeHHMKa: Meab
crans, RAL 7032  Pebpa: ANIOMHUHHH
MosepxHoctb Tennoobmena: 103,6 m? MNpucoegnHeHus
Emkoctb Tpyb: 21 n — BXOAHOM Natpybok: 28,0 x 1,50 mm
War pebep: 2,20 MM — BbIXOgAHOM natpybok: 22,0 x 1,50 mm
MNpoxoabi: 6 — HuTkK Tpybonposopaa: 20
Macca: 152 kr

Pa3mepbl (MM):

L = 1850 mm 1 - ' '*"‘j
B = 895 mm ! :
-+

H = 950 mm |

R = 100 mm

L1 = 1775 mm

H1 = 400 mm i |
S =50 mm

IIpumeyaHue: YyepTeXXd M pasMephl AEHCTBATEIBHB He JJIS1 BCeX BApUAHTOB 0GOPYIOBaHHS.
D XKuakoctu rpynmsl 2: coracHo Permamentanuu 67/548/EDC.
2 1o mMeTomy orubalolieif MOBEPXHOCTH B COOTBETCTBMU ¢ HopMamu EH 13487.

Puc. 4.42. TaGnviia napaMeTpoB KOHACHCATOpA

KoHgeHcatop GVH 042C/2-N
MpoussognTENbHOCTD: 16,4 kBt XnapareHT: R134a"
TemnepaTypa HarpeToro rasa: 71,0°C

Obvemubiit pacxog Bosgyxa: 5 170 M*/uac  Temnepatypa KOHAEHCaLWH: 45,0°C
Bo3gyx Ha Bxoge: 32,0°C Boixos KoHpaeHcara: 42,4°C
[eopesnyeckan BbicoTa: Om ObvemHbiii pacxop, HarpeTtoro rasa 5,66 m3 /uac
BerTunsatopsi: 2 wr. 3~230 B YposeHb 3sykoBoro aasnenns:  52aB(A)?

50 'y Ha PacCTOAHWH: 50 ™
XapakTepucTika asurarenem 3BYKOBasi MOWHOCTb: 77ab(A)
— uncno oboporos: 1390 B MuH
— MOLWHOCTD! 0,23 kBt
~ noTtpebneHue ToKa: 1,05 A
Kopnyc: OuuHkosanHasa Tpy6bl TennoobMmeHHHUKa: Meab

cranb, RAL. 7032 Pebpa: ANIOMUHKIA
MNoeepxHocTs Tennoobmena: 39,6 m2 MpucoeanHeHun
Emkocts Tpy6: 7n — BXOAHOW naTpy6ok: 22,0 x 1,00 mm
War pebep: 2,20 mm — BbIXOAHOW naTpybok: 22,0 x 1,00 mm
Mpoxoabi: 22 — HWTKM TpyBonposoaa: 4

Macca: 38 «kr




4.2. IIpoexm: kamepa daa oxaaxcOenus maca 22\3\)

Puc. 4.42. Tabnuna mapaMeTpoB KOHIEHcATOpa (OKOHYAHHE)

Pasmepbi (Mm):

= 1160 mm
B = 330 mm
H = 560 mm
L1 = 1030 mm

19 l‘ll\s

Puc. 4.43. Ta6bnuia napaMeTpoB IS pacyeTa KOMITPECCOpa.
Pacuer NOIYTEpMETUYHOrO TMOPIIHEBOTO KOMIIpeccopa

3apaHHble 3HAYEHHA

FpaHuubl npUMeHeHHUA

Xonoaonpon3soauTeNnbHOCTe 10 xBr
XnapareHt R 507A
® Py y C NAMA
UcxopHas TeMnepatypa TOUKA POCHI ¢ by % e /"ﬁr mc-os.z;v..«,ouv RSO7A
Temnepatypa KnreHus —10°C %o %A \1'/
Temnepatypa KOHAeHCAUWH 45°C © X
MNepeoxnaxneHune »UAKOCTH 2K
Neufatenn 14
Temneparypa BcacbiBaeMoro raza 20°C »
nrurarem, 2« ta®20°C
JneKTponuTaHue oT cetu cranpapt 50 Ty 50
-850 40 -30 -20 -10 ] g.rc]m
Perynatop mowHocTH 100%
Monesubiit neperpes 100%
Pesynorar
Tun kKomnpeccopa 4FC-3.2Y 4EC-4.2Y
X0n040Npor3BOANTENBHOCTD 9,11 kBt 11,30 kBt
XonogonponssoantenbHOCTb” 8,85 kBt 10,97 kBt
MpoussoautencHocTs ucnaputens 9,11 kBt 11,30 kBt
Notpebnseman MowHOCTL 4,30 «Br 5,16 kBt
Tox (400 B) 7,74 A 8,70 A
MpoussoputencHocTs Kongedcatopa 13,14 kBr 16,14 «Bt
Koadduument mowHocTu 2,12 2,19
KoadhdbuumenTt mowpocty” 2,06 2,12
Maccosbitt pacxog 275 kr/uac 341 xr/vac
Pe>xxum pabotbi CTaHRapTHbI  CTHAAPTHbIA

* Cornacno EH 12900 (temmeparypa uHxeKTHpyeMoro raza 20°C, nepeoxyiaxacHUe XKua-

KOCTH).
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Puc. 4.44. TexHuueckue xapakTepucTuku Komipeccopa 4EC-4.2Y

oL st 304
A e I RRT"
i o4
s !
T%-27 NPTF i~
IRIC Ny
iRF-27 NPTF

37
353

s1s V9
TFIAENPTE  T1/6-1B UNF

O6vbemubii pacxog {1450 06 /Muu, 50 u)

22,72 m®/uac

O6vemHubin pacxog (1750 06 /Mun, 60 Iy)

27,42 m®/yac

Hucno UMAMHAPOB X BHYTPEHHWI auameTp X fivHa xoga 4 x 46 x 39,3 mm

Hanpsikenune gpuratenst (MHble 3HaueHnst — no 3anpocy)

380...420 B Y-3-50 Ty

Makc. paboumit Tok 10,7 A
Myckosoi Tok (potop 6n10KKpoOBaH) 53,5 A

Macca 84 «r

Makc. usbbitouHoe paenedve (Hmskoe/BbiCOKOE) 19/28 6ap
MpucoeanHenue BcacsiBaiowero Tpybonpoeoaa 28 mm — 11/8”
MpucoeavHerne HanopHoro Tpybonposoaa 16 mm — 7/8”

MpucoepgnHeHne oxnaxkaaloLllen soapl

3anpaexka macnom R134a/R404A /R507A /R470C

£ < 55°C: BSE32/¢ > 55°C: BSES5 (onums)

3anpaska macnom R22 (R12/R502)

B5.2 (cranpapT)

O6bem 3anpasneHHOro macna

2,00 am3

Harpee macnoc6opHuka

0 ... 120 Br PTC (onuus)

KOHTpOIIb AaBneHuna Mmacna

MacnocnyckHoi BeHTUNb

3awmra ckartoro rasa ort neperpesa onuus

3awwuTta peurarens INT69V /7l
Knacc 3awmutbi IP 65
PerynupoBarue MoluHocTH 100—-50% (onuus)
YMeHblueHHe HArpy3kv Npu nycke onuua
JononnHuTesnbHbIA BEHTUAATOP onuua

lonoBku uuAMHAPA C BOASHDLIM OXNDKAEHHEM -

CIC-cucrema -
Jemncupyowme 3nemeHTb! cTaHaapt
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Puc. 4.45. Tabania mapaMeTrpoB KoHAeHCATOpa

KoHgeHcatop GVH 042C/2-N
Mpou3zsoaguTEeNbHOCTD: 17,6 kBt XnapareHr: R 507"
Temneparypa narpetoro rasa: 74,0°C
O6bemubli pacxog Bosgyxa: 5 170 m3/uac  TemnepaTypa KoHaeHcauwuu: 45,0°C
Boszgyx Ha sxope: 32,0°C Bhixog koHaeHcata: 43,3°C
leopesnyeckas BbicoTa: Om ObwemHbii pacxop, Harpetoro rasa 3,55 M3 /uac
Bextunstope!: 2 wr. 3~230 B YpoeeHb 3BykoBoro pasneHus: 52 ab(A)?
50 Ty Ha PacCTOAHWM: 50m
Xapakrepuctika gsurarenei 3BYKOBAsA MOLLHOCTb: 77 pb(A)
— umucno obopoTos: 1390 B MuH
— MOWHOCTD! 0,23 kBt
— notpebnenue Toka: 0,05 A
Kopnyc: OuurkosaHHas Tpy6bi TennoobMeHHUKa: Megp
cTanb, RAL 7032  Pebpa: anoMUHUM
MosepxHocTb Tennoobmena: 39,6 m? MpucoegnHeHus
Emkoctb Tpy6: 7n — BXOAHOM naTpybok: 22,0 x 1,00 mm
War pebep: 2,20 mm — BbiXOfgHOKW natpybok: 22,0 x 1,00 mm
MNpoxoabt: 22 — HHUTKM TpyBonposoga: 4
Macca: 38 kr
Pasmepbi (Mm): y 1
L = 1160 mm Ll
8 = 330 mm i\ Rt
H = 560 mm il
L1 = 1030 mm allw s
Puc. 4.46. Tabnuiia mapaMeTpoB KOHAEHCATOpA
KoHpeHncarop GVH 052A /2-E(S)
Mpou3soanTENbHOCTD: 18,4 kBt XnapareHr: R 507"
Temnepatypa Harpetoro rasa:  74,0°C
O6bemHbli pacxop Bosgyxa: 4040 M°/uac  TemnepaTypa KOHAEHCAUMM: 45,0°C
Boaayx Ha sxopge: 32,0°C Bbixos KoHgeHcaTa: 44,0°C
leopeanyeckas sbicoTa: Om O6bemHbiit pacxop Harpetoro rasa 3,76 m3/uac
BenTtunaTtops: 2 wr. 3~400 B Yposenb 3sykosoro gasnenvs: 24 ab(A)@
50 Iy, Ha PacCTOAHWM: 50m
XapaxTepuctuka pasurarened 38YKOBaA MOULHOCTh: 50 ab(A)
— uucno oboporos: 340 8 MuH
— MOLLHOCTb: 0,05 kBt
— notpebnenune Toka: 0,09 A
Kopnyc: OumHkosaHHaa Tpy6bl TennoobmeHHuka: Meanp
cranb, RAL 7032 Pebpa: aNtoOMHUHKIA
MoeepxxocTe Tennoobmena: 149,6 m? MpucoeanHeHun
Emkoctb Tpy6: 30 n — BXOAHOW naTpybok: 28,0 x 1,50 mm
\Lar pebep: 2,20 mm — BbixoAHOW naTpybok: 22,0 x 1,00 mm
Npoxoabt: 4 ~ HuTKM TpybBonposoaa: 20
Macca: 179 kr

8 — 1128
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Puc. 4.46. Tabnuua napaMeTpoB KoHAeHcaTopa (OKOHYaHWE)

Pazmepbl (MmM):

L = 2650 mm r 1
B = 895 Mm I I i

H = 950 mm I

R = 100 mm +

L1 = 2575 mm

H1 = 400 Mm .

S = 400 mm

IIpymeuaHue: YepTexXH U pasMephl JeHCTBUTEIBHBI HE [UTS BCEX BApHAHTOB 000pYIOBAHMS.
b XKuakoctu rpynnsl 2: coriacHo Pernmamenrauuu 67/548/EBC.
2 Tlo MeTony oruGamieii MOBEPXHOCTH B cOOTBeTCcTBMM ¢ HopMamMu EH 13487,

4.3. MpoexT: HU3KOTEeMNepaTypHbii CKag
4.3.1. Hcxoonas cumyauus

dunmran KpymHoro MpoIoBOJbCTBEHHOTO MarasuHa cOOHMpaeTcs pacluMpUTh CBOI ac-
COPTMIMEHT 3a CU€T pa3sMELIeHHUs Ha CYyILEeCTBYIOIIE TOPropoii 6a3e 3amaca ObICTPO3a-
MOPOXEHHBIX TIPOAYKTOB. B CBA3U ¢ 9TUM IUTAaHMPYETCS MPUCTPOUTH HU3KOTEMIEpA-
TYPHBIN XOJOTWIBHUK C I0XHOI CTOpPOHBI MMeIoLIETOCs 3nanus. Ha repBoM 3taxe
BO3BOJAMMOTO CKJ1a[ia MPEIIIOiaraeTcsi OCYIIECTRISITh IEPErpy3Ky TOBapoB (OpraHusa-
LI1sT 3TOTO TIpoliecca OymeT roJpoOHee OMMCcaHa HIUXKE).

Ha npomexyTouHo# miolanke y BOCTOYHOro (acaga BBIOpaHO MECTO st
MOHTaXa XOJOAUJIbHOH YCTAaHOBKM, Kyla HEIOCPEACTBEHHO NPHUMBIKACT HaXons-
HIasica MOJ OTKPBHITHIM HeOGOM 30HA IS Pa3sMEICHUsT KOHIEHCATOPOB C BO3IYILLi-
HbIM OXJIZXICHHUEM.

Kak ¥ msa Bcex Mpounx CeKUWH IIEHTPAIBHOTO CKJIaNa, MHTEPECYIOIIME HAC TIPO-
JYKThI OyOyT TPHHHUMATBCS ¢ BOCTOYHOW CTOPOHBI 3TaHUS Yepe3 IPy30BbI€ BOPOTA —
¢ BBHICTYyTIAIONICH, CHAOXKEHHONW HABECOM M MAHIYCOM MOTPY304HOMW IiaThopMoii Uist
aproTpaHcriopta. OTCIoa TOBap TOCTYIAET B OTOE] MPUEMKH, TOE MOANEPXKUBAETCS
TeMIieparypa Ha ypoBHe 0°C, u maiee 1o 1IUTIO30BOMY KOPUAOPY — B COOCTBEHHO
HU3KOTEMIIEPATYPHYIO 30HY CKJIAACKOTO TTOMEIEHUSI.

B kamepe 3aMopaxxuBaHMS THILEBLIE IMPOAYKTH HA TPAHCIIOPTHBIX KOHTEHEpax
TOBOIATCS Mo Temiepatyphl —27°C, npexnae 4eM OHM OYIyT IPHUHATH ¥ OTHPABIEHBI
Ha CKJ1aJ MO0 OCTaBJIEHH! 3[ECh HA XpaHECHUE.

KaMmepa 3aMopaXuBaHUs TPaHWYUT ¢ HU3KOTEMITEpaTypHBIM cKiianoM (—27°C), roe
OBICTPO3aMOPOXEHHBIE TIPOLYKTHI PAa3MELIAIOTCS HA TTOANOHAX B 6 PSAX CTEJUTAXelt.

Psiibl ook MpU 3TOM PacloIOXEHb! BIOJb KAMEPBI U pacIpeiesicHbl CIETYIO-
UM 00pa3oM: IO CTEHAaM OT II0JIA 10 MOTONKA 2 ONMHAKOBBIX CTeJIaXa ¥ MO LEHTPY
elle 4, CNMHKAMHU JIPYT K APYTY — C pasdeNeHHUEM TpeMsi MPOXOLaMH OJMHAKOBOM
HMpUHEBL (cM. puc. 4.47).

PasMelnieHne NPUHATOTO TOBapa B MOPSIKE TIOATOTOBKY JUTS JTOCTaBKM ITOKyMa-
TEJSAM TIPOMU3BOIUTCA C TIPOTUBOMNOJIOKHON CTOPOHBI HU3KOTEMIIEPATYPHON KaMepHl,
a UMEHHO Yy 3anaaHoro ¢acanga 3naHus. BEICTPO3aMOpPOXEHHBIE MIPOMYKTHl XpaHATCSH
3[1€Ch, KaK B CBOe0Opa3HOM 3amacHuke (rnpu —27°C), 1 MOKUAAIOT CKNal B OXJaxma-
€MbIX TPAHCITOPTHBIX KOHTEHHEPAX CHOBA YEpe3 OXIAXACHHBIN LLTI030BOW KOPUIOP
(0°C), momnagas B 30HY yXe 6e3 KOHIMLIMOHMpOBaHUS Bo3myxa (+18°C) B cocTOssHUM
TOTOBHOCTH K TIEPETPY3KE.
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Kontopa
NPUEMKM TOBApOB
MocTynnexne rpysos
fR= o.c
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1
Kamepa 3amopaxusaHus
lt tRz _27'c 2 0
3
— N S
4 1
/ / w
/ Hu3ko- ?\ /
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XpaHuanwe / /\ Egﬂ%:w /\
cyxoro
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=
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t&',’;',‘}ggg“ Paameuienue
t.20°C 4 OXNaxpaeMbix KOHTEHHEPOB 2
R~ fR= -27'(
I l 3
—
NoarotoBka (6e3 oxnaxpeHmns)
TOBapa K OTNYCKY Ha peanu3auuio
fR=+18
— 1 [ [ [
] I'pysoBas nnatdopma
(i
06

30PHBIA NN1aH BHOBL NOCTPOEHHOrO CKJ1aAa MACOMPOAYKTOB rny6oKoi 3aMOpO3KM
(6es cobniopexua MacuiTaba)

Puc. 4.47. Cxema 11aHMPOBKM HM3KOTEMIIEPATYPHOro CKIana (f, — TeMIiepaTypa
TNOMELIEHHA)

8*
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B xayecTBe XONOAMJIBHBIX YCTAHOBOK 3[IECh IpeAIaralorcs aBe GyHKLIUOHUPYIO-
LI1e OTAEJBHO APYT OT ApYra CUCTEMbI, & UMEHHO: AJisi HU3KOTEMIIEPATYPHOU 30HBI —
paboraiotitags Ha xiagarente R 507 mopliHeBass KOMIIPECCOpHAsl YCTAHOBKA M Kak
IbTEPHATHBA BUHTOBAsi KOMIIpECCOpHas yCTaHOBKA (TOXe paccyuraHHasi Ha R 507).
g obmacT OXJIaXKIEHUsT MOXET ObITh TIPeoyCMOTpPEHa MOPIHEBask KOMIIPECCOPHasI
ycraHoBKa Ha xyagareHTe R 404A. Kaxas w3 HUX pacrosiaraeT cOOCTBEHHBIM KOH-
JEHCATOPOM C BO3MYLIHBIM OXJI&XKIEHWEM.

Ju1s1 mpouecca OTTAMBAHUSI PEKOMEHIYeTCsl CIIOCO0 ¢ UCTOJIb30BaHUEM Meperpe-
Toro mapa. IloMUMO 3TOrO, TUIAHUpYETCS CKOHCTPYHMPOBATh CUCTEMY BEHTWISLAM
MAalLMHHOTO 3aJ1a U CUTHAJIbHOE YCTPONCTBO JIJIS XJIafareHTa ¢ 30HAaMK BO BCEX XOJIO-
IWIbHBIX KaMepax.

4.3.2. Onpeoesenue 6a306vix 0aHHBIX, HEOOXOOUMBIX
0151 NPOEKMuUPOBanUs X0400UALHOU YCMAHOBKU

— Ilpuctpoiika B KauecTBe OyHylLEr0o HU3KOTEMIIEPATYPHOTO CKJIaJa BBIMOIHSI-
eTcsl B BUJIE XeJIe3006TOHHOM KapKacHOI KOHCTPYKIIHU.

— 15151 KpOBELHOTO TTOKPHITUS BHIGUPAIOTCS CTajibHBIE TpaneleuaaIbHble JIUCThI
C TETUIOM30JISILMEH U3 MHUHEPATBHOIO BOJIOKHA, pa3MellleHHOM 1o YIUIOTHEHUEM M3
TIEHKM.

— KpoBns obnanaer HakiioHOM Tropsiaka 1,5 %, mpuobpeTasi BUI TUIOCKOM IBYX-
CKAaTHOM KPHIIIM ¢ TOPU30HTATBHBIM ATTHKOM.

— Macan 0OMUIIOBAH M30JIHPOBAHHBIMHM METALIMYECKUMU JINCTAMU TIO TUITY «BU-
CAYEN» KOHCTPYKIIMH.

— OxyraxmaeMple TTOMEIHEHUSI HMEIOT BHYTPEHHIOIO OTHAENKY HAa OCHOBE TOJTAYpe-
TAHOBBIX M30JISIIIMOHHBIX 3IEMEHTOB, IIPUHSITHIX B CTPOMTENILCTBE XOJOAMIIBHEIX KAMED.

— B HH3KOTeMIiepaTypHOX 30HE HCIIONB3YIOTCS MOJUYPETAHOBBIE MEMEHTHI C
xapakrtepuctukamu: § = 160 mMm; k = 0,12 Br/M? - K.

— B 30He ox1axaeHus 3TH TOKA3aTeId HeCKOIBKO Hike: & = 80 mM; k = 0,23 Br/m? - K.

— Yucno coTpyOHHMKOB: 12 4YeIoBeK.

— TpebGyemoe ocsetlieHue: 5 Br/m2.

— HarmoibpHble TpaHCHIOPTHBIE CPEACTRA: 8 OBLICTPOXOAHEBIX MEXAaHM3MOB + 1 BH-
JIOYHBIH TTOTPY3YUK C JIEKTPOTIPUBOIOM.

— TemmnepaTypa MOCTYMalolero Ha XxpaHeHue Tosapa: —18°C.

— CyTouHblit Tpy30060poT: 18 MOAIOHOB MO 1 TOHHE Tpy3a Ha KaXIOM.

4.3.3. Pacvem pacxoda xoa00a (¢ ueirecoobpaznvim oKpyzrenuem
GbIMUCACHHBIX 3HAYEeHUIL)

4.3.3.1. Huzxomemnepamypuuiii ckaao

Ternmouzonsuus, MOTHYPETaH, 8= 160 mm;

JnvHa: 56 MeTpoB; k= 0,12 Br/m? - K;

IMupuna: 17 MeTpos; t, = —271°C;

BricoTa: 9 MeTpoB; t = +32°C;

(BHYTpeHHHME pa3MephI HOCNIE U30JSIUMKM)  Jo0aBKa Ha IDIOCKYIO Kpbiiny +10 K;
miowanes F = 952 m?%; AaeT B uTore: f = +42°C;

eMKoCTb V, = 8568 m’.
4.3.3.1.1. Tenaonpumoxu uepes ozpaxcoenusn ckaaoa

= F. k- AT, Br.
=(17-9-0,12-0=0 Br.
=F. k- AT, Br.

QE CTeHBI |
QE CTeHB 1

E crenn 2
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Qs ez = (56 - 9) - 0,12 - 0,59 = 3 568 Br.
QECTCHLI3 =F k- AT; Br.

QECTeHLl} = (56 ) 9) . 0;12 <45 = 2722 Br.
QECTEHH4 =F k- AT’ Br.

Oc o s = (11 -9) - 0,12 - 0 = 0 Br (4acTs miowagy CTeHbI, rpaHHYAILEl C
TIOMELICHWEM, TIE TOJIEPXMBAETCS Ta X€ paBHOMEpHas TeMIIEpaTypa).

QE cTenbl 4 =175 Br.

TemnoBas Harpy3ka, nepenaBaeMast yepes 4 CTeHbl HU3KOTEMIIEPATYPHOIo CKITafa:

O; oy = 3568 + 2722 + 175 = 6 465 Br.

E xperiiu =F k- AT" Br.
o — (56 - 17) - 0,12 - 70 = 7 997 Br.
e wom — £ k- AT, Br.
KoHcTpykiivst 1mosa no Bceit HM3KOTEMIIEpATYPHOI 30He (B HanpaBleHNH CHU3Y
BBEPX):
1. rpaBuii, HacBIITh §=0,20 m
A= 0,64 Br/m K;
2. Xene300eTOHHAs TUIATA, 6= 0,20 m;
apMHpOBaHHasl A= 1,15 Br/m - K;
3. mapoHenpoOHHLIAEMBIN CjI0M (IIpH pacyeTe BETHYMHBI K HE YUMTHIBAETCH);
4. IUIMTA U3 XECTKOro NEHOMOJIHCTHPOIA 6=020mM

A= 0,038 Br/m K

5. pa3enuTenbHBbIA ClTOM U3 MOMUITHICHOBOM TUIEHKH (TpU pacyeTe K HE y4Yu-
ThIBaeTCs);

6. TOKPBITHE TTOJIa — MOHOJIUTHOE, 6= 0,20 m;
CTIEUANTBHO IS IPOU3BOICTBEHHEBIX moMetennii A = 1,9 Br/m - K.

Pacuer koadduimenTa Teruonepenayu (k) Ui moja B HU3KOTEMIIEPATYPHOM 30HE:!

1
=_—q___
0+ % 4 b
+§ﬂn +a.

k=0,17 Br/m? - K.

QE IIONT HU3KOTCMIIEP. KAaMEpbl

k ,Br/M* - K; a, =0; &, =18 Br/m* - K.

= (56 - 17) - 0,17 - 37 = 5 988; rpyHT: +10°C.
= 5 988 Br.
E o6, HH3KOTEMTIED. KAMepsl = 6 465 + 7 997 + 5 988 = 20 450 BT-

4.3.3.1.2. Tenaonpumox om obGcayxcusaroulezo nepconara

Qnepconana = (l ’ P : Tnpe6unauml) : 24’ BT’
e [ — YUCNo monei (KaK yKa3aHO B IPOEKTE);
P — rernoBoit axksuBasieHT, BT (monmyctuMmoe 3HaueHue);
— IPOAOIKUTEIBLHOCTh TTPeObIBAHUS JIIOJIEH, YaCOB/CYTKH,

epconara (12 - 450 - 10) : 24 = 2 250 Br.
4.3.3.1.3. Tenaonpumox om oceeuyerus
O, oo = 5 BT/M?- 952 M? = 4 760 Br
4.3.3.1.4. Ilomox menaa om oxaaxcoaemozo npooykma

E non HH3KOTCMIIEP. KaMepbl

Tl'lpeﬁbl BaHHA

Q. opaxusanns — (M- € - AT) 86 400, kBT,

TIe m — Macca OXJaXIaeMoro IpOIYKTa, KI/CYyTKH;
¢ — yAeNbHAsA TEIIOEMKOCTE MOC/IE 3aMOPaXUBAHUSI;
AT — pasHocTh TeMriepatyp, K.
AT =9 K,
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¢ = 1,85 kIx/kr - K;
Q. oparomamn — (80 000 - 1,85 - 9) : 86 400 = 15,42 xBt = 15 420 Br.

4.3.3.1.5. Tenaonpumox om 6uAOHHBIX NOZPY3HUKOG

TexHnyeckre XapaKTepucTUKN MOTpy3uuKa dupMer Junheinrich:

— IPY30HMOIBEMHOCTD. 2 TOHHEI;

— MOMIHOCTh TATOBOIrO 3JIEKTpOxBUTaTEss: 5 KBT;

— MOIIHOCThH MTOABEMHOTO 3JIeKTpoABuUraTesiss: 7 KBT;

— OTHOCHTENIbHAS TIPOJODKUTENLHOCTD BKITIOYeHHS: 25% o1 7 KBT (periaMeHTa-
uusa VDI 2198 — Coro3 HeMenkux I/IH)KCHCpOB) T 5> 4ACOB/CYTKM (KPYIJIOCYTOYHO).

): 24 kBT

Qnorpysqm(al = (l paﬁ

_1:(5+1,75)-10

anrpyallmml - 24 = 2,812 KBT = 2 812 BT.

TexHUUYecKUe XapaKTepUCTUKUA NOIPy34rKa (pUpMbl Wagner
— IpPy30MOOBEMHOCTD: 1,5 TOHHBI;
— MOIIHOCTb TATOBOTO 3/J;(Bnrarem: 2 kBr;
~ T 4acoB/CYTKU (KPYIJIOCYTOYHO).
orpyana2 — - P T6) 1 24, KBI.
=(8-2. 10) 24—666KBT—6666BT

=2 810 Br + 6,666 Br = 9 476 Br.

Orpy39uKa 2

Qrmrpy3qm(a obw

4.3.3.1.6. Tenaonpumox e pezyasmame 6030yxoo6mena

Q. ooomens — My - AR, KBT nipu: V] = n, M3/CyTKH.

V. =8658.0,76=6 512 M’/ cyriu; n=—>

A

B CYTKH.

70
Ipu n= =0,76; V., — o6vem KaMepsl B M> V, =8 568 M°.
/8568 N N
V. P
™. = 36400 o/cyrxa” </

riae p,— IUIOTHOCTB BO31yXa, KI/M%;
Ah — pa3HOCTh 3HTAIBINM, KI[X/KT.
_— 6512-1,43
“ 7 86 400 c/cyTKu

PacueT IUTOTHOCTH Bo3zyXa IpH f, = —27°C, ¢ IUIOTHOCTBIO Bo3myxa 1,2930 xr/m?
npu 0°C:

=0,1078 kr/c.

p=—20 143k
71315
O ooonena = 01078 xr/c - 30 xIx/kr = 3,233 klIx/c = KBr.

= 3233 Br.

nioo6mMena
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Croanas Tabmuua pacxoia xoJo1a;

Q. = 20 450 Br;
QHCpCoua.na = 21250 BT,
ronemenm = 4 760 BT,
Q33M0pa>xusaﬂm = 15420 BT,
Qnu_noquoro Orpy3YMKa = 9 478 BT,
%ﬂOOGMCHa = 3 233 BT.
Qou = 55 591 Br.

TIpu mepecueTe Ha 18-yacoBoii pabouMil JeHb XOJOJUIBHON YCTAHOBKM IOyYa-
55591 Br- 24 yaca - yucyo CYTOK 74121 Br

18 yacoB- UMCIIO CYyTOK

€M XOJIOOOIIPOU3BOIUTCABHOCTL Qo =

4.3.3.2. Ilomewerue 0as no020moeKu X0A00UNbHbIX KOHMELHepos

JmnHa: 11 MeTpos;

IIupuna: 6,5 Metpa;

Bricota: 9 MeTpoB;

(BHYTpEHHHE pa3Mephl [10CIe U3O0/ISILH)
wrowans F= 71,5 M?%;

obvem V, = 643,5 M5

4.3.3.2.1. Tenaonpumoxu uepes 0zpaxcOeHusn nomeuieHus
QEC‘I‘CHNI = (11 ’ 9) M2 - 0a12 BT/M2 -K-0= 0,

Termnonsonsius, moauypera § = 160 Mu;
k= 0,12 Br/m? - K;

t, = +32°C;

t = +32°C;

nIobaBKa Ha 1UTocKyro kpeiy +10 K;
naet B urore: £, = +42°C.

QECTCHHZ = (6!5 : 9) M2 . 0,12 BT/M2 K- 59K =414 BT,
O; s = (11 9) M2 - 0,12 Br/m? - K - 45 K = 535 Br;
QECTEHLI4 = (6’5 . 9) M2 . 0712 BT/M2 K- 27 K = 190 BT;
0.,..= (1165 m- 0,17 Br/m>- K- 37 K= 450 Br;
O o = (11 6,5) M2 0,12 Br/m? - K - 70 K = 600 Br.
QE 001, NOATOTOBHT, MOMEMIEHUS = 2 189 BT'

4.3.3.2.2. Tenaonpumox om obcayxicusarwujezo nepconara
Oepcorana — 1 125 Br.

Pacuer, xak B 1. 4.3.3.1.2, HO mIpenIionaraeTCsa NMpeObIBAHME TOJBKO 6 JIHII.
4.3.3.2.3. Tenaonpumox om oceeuienus

QOCBC].L[CHH}[ = 360 BT'

Pacuer, xak B m. 4.3.3.1.3.
4.3.3.2.4. Tenaonpumox om pabomot GUAOMHO20 NOZPY3HUKA

Qmmymm: OTIIagaerT.

4.3.3.2.5. Tenaonpumox ¢ pezyavmame 6030yxoobmena
0 = 882 Br.

BU3LYXOOOMEHA

Pacyer, kak B 1. 4.3.3.1.6.
4.3.3.2.6. Tenaonpumox om oxaaxcdaemozo npodykma

IIpumevanue:

B noaroroutensHOE MMOMEIIEHHUE TIPOMYKT TTOCTYIIAET U3 HA3KOTEMITEPATYPHOTO
cKyIaga oOblYHO yXe ¢ TeMmepaTypoir —27°C. W Bce xe uist GONblIEd YBEpEeHHOCTH
MPOBENEM 3IeCh JOMOTHUTEIIbHOE BbIYMCIeHHE. HU3KOTEMIIEPaTYpHBIA KOHTEHHED
Ha KaTKax 00JiafaeT OIOPHOM MOBepXHOCThIO 0Koso 0,50 M? i BMemiaet rmoutd 80 Kr
OBICTPO3aMOPOKEHHOTO TIPOLYKTA.
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JorycTM, MBI MeeM:

2 HH3KOTEMITEPATYPHBIX KOHTEHHEpa Ha KaTKaX Ha KaXIblil KBAIpaTHBIA MeETp
TUIOLIAIHN;

MopoxeHbiit mpogykT: 160 kr/m?;

ATMopox(.nponyKTa = 5 K

¢ = 1,85 klIx/xr - K.

0 _160kr-71,5m*-1,85 xIx - 5K
wopox: pozyita M”86 400 c-kr - K

Q,pornra = 1 225 Br.
Ceoanas TabaMua pacyera Xoj07a:

=1,.225 klx/c.

0, =2 189 Br;
O owe = 1125Br
QOCBC“JCHM = 360 BT;
QBO Q0DMEHA = 882 BT;
O =125 Br.

=5 781 Br.
Qs

Ilpu nepecuere Ha 18-yacoBoii pabouuil JeHb XOJONWIBHOM YCTAHOBKY TTOIYYAEM:
_ 5781 Br-24 yaca - cyTkH

0, =7708 Br.
18 yacoB- cyTku
4.3.3.3. Kamepa npedeapumensHozo oxiaxcoeHus KOHMeUHepoe
JdnuHa: 17 MeTpoB; Temiousomsws, nomyperad 8§ = 160 MM;
[Ivpuna: 8§ MeTpoB; k=0,12 Br/m? - K;
Beicora: 4,5 metpa; t, = —27°C;
(BHYTpPEHHHE pasMepbl NOCE u3oAMK) ¢, = +32°C;
wiowany F = 136 M3 JobaBka Ha I1ocky1o kpbuay +10 K;
obreMm V, = 612 M _ AaeT B urore: f = +42°C.
4.3.3.3.1. Tenaonpumoxu uepe3z 02paxcoeHus Kamepvl
O o1 — 1o = (45 - 4,5) M2 - 0,12 Br/m? - K - 47 = 114 Br.

E cteHn | — 2-5 yacTh = (12’5 ) 4’5) M2 - 0’12 BT/M2 - K -27 =182 Br.
E crens 2 = (8 ' 4’5) M2 - 0512 BT/M2 -K-. 59 K = 255 BT.

Ecrensi3

QECTeHH4 = (8 ) 455) M2 . 0312 BT/M2 * K “ 45 K = 194 BT.
Q,...=(7-8 M2 0,17 Br/m® - K - 37 K = 855 Br.
L oma = (17 - 8) M2+ 0,12 Br/m? - K - 62 K =1 012 Br.

Q; o = 2 612 Br.

4.3.3.3.2. Tenaonpumox om obcayxcuearouiezo nepconara
Q,epoonans — | 125 Br oM. 1. 4.3.3.2.2.

4.3.3.3.3. Tenaonpumox om oceéeujerus

O, s — 080 Br oM. 1. 4.3.3.2.3.

4.3.3.3.4. Tenaonpumox om pabomst 6UAOMHO20 NOZPYIHUKA

O, orpyrana — 3 159 BT 31ecs nocraroyHo 1/3 mMowHocty us 1. 4.3.3.1.5.

4.3.3.3.5. Tenaonpumox 6 pezyavmame 6030yxo06mena

0, . roomenn = 360 BT pacuer unentuuen m. 4.3.3.1.6
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4.3.3.3.6. Tenaonpumox om oxaaxcoaemozo npodyxma

anonyl(ra

I TIPUEMKH ToBapa 10 3/4 rwrowann (F = 102 m?); AT = 27 K.
Cpoanas Tabanua pacxoaa xonoja:

QIO
m

TiepcoHana
CBELLICHNS

Orpysurka

ISISIS

03yX000MEHa

Q

= 2612 Br;
=1 125 Br;
= 680 Br;
= 3159 Br;
= 860 Br;
= 9 435 Br.

OXAARAACMOTO (IPOAYKTE

©

61

_ 17871 Br-24 yaca - cytkn

= 17 871 Br.

=23 828 Br.

0,

18 yacoB- cyTkm

OO0wwas TpebyeMas XOJOJONPOU3BOTUTEIbHOCTD:
Q, o = 74 121 + 7708 + 23 828 = 105 657 Br.

4.3.3.3.7. Ceoonan mabauya pacxoda xo100a

Taomnua 4.20

= 9435 Br pacuer, kak B 1. 4.3.3.2.6 — npH yCI0BUU WUCITONbL3OBAHMSI

1L
ITpu mepecuere Ha 18-yacoBoii pabouuii JeHbL XOJIOAWIBHON YCTAHOBKHU NOTYYaeM:

f = =21°C

Huskoremnepa-
TYpHbIH cknag

Nomewenue ana
NOATOTOBKK OXMIAX-
AaeMbix KOHTeHHepoB

Kamepa
npegsaputenb-
HOFO OXNAKAEHHUA

Tennonputok uepes orpaxaeHus 20 450 Br 2 189 Br 2612 Br
Tennonputok or nepcoxana 2 250 Br 1125 Br 1125 Br
Tennonpurok OT OCBElEHUs 4760 Bt 360 Br 680 Br
Tennonputok ot pabotaioero 9 478 Bt - 3 159 Br
BWJIOYHOTO NOrpy34nKa

Tennonputok npu Bo3ayxoobmeHe 3233 Br 882 Br 860 Br
TennonpuToK OF OXAAXKAAEMOro 15 420 Br 1225 By 9 435 Br
npoAyKTa

O6Lwmit TennosoM NoToK 55 591 Br 5781 Br 17 871 Br
X0noA0NpPOU3BOAUTENBHOCTD 74 121 Br 7708 Br 23 828 Br

4.3.4. Boibop ucnapumeaeii

4.3.4.1. Hcnapumenu 0as HU3KOMeMNEpamypHo20 cKkaada

Ha cksane 3aMOpOXEHHBIH TIPOAYKT IO CAMOTO TIOTOJKA YKIIATbIBACTCS 1ITAbEIsIMU Ha
OMUCAHHbIX BBICOKUX CTe/UlaxaX. B pesyabTaTe ollpeleseHHOro pa3MElIeHMsI TaKHMX
cTe/UTaXei obpasyeTcs TpU npoxoda (Mpoesna). B KoHle Kaxnoro W3 HUX Ha TOTOJKE
pacToJiarafoTcsl HAIPOTUB APYT OPYTa TI0 ABa UCMAPUTENS-BO3AYXOOXTAANTEIA.

Puc. 4.48. OcHoBHbie napameTpsl Bosayxooxaaauteiss Kiiba SGB 63-F41.
Uzneane Ne 3052.63-41

Xonoponpous- Temneparypa Temnepatrypa PasHoctb Temneparypa XnapareHt Yucno
BOAAMTENBHOCTL B Kamepe KWNEHUR  TeMnepatryp BCACbiBaHWsA oboporos,
Q, xBr t, °C t,°C AT, K t,,°C n (B MHH)
13,50 =21,0 -35,0 8,0 —-29,0 R507 880
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Puc. 4.48. OcHoBHble MapameTphl BosayxooxnanuTes Kiba SGB 63-F41.
Manenue Ne 3052.63-41 (okoHUaHue)

TexHuueckne XapaKrepucTUku

OfbemHbi pacxoa Bo3pyxa: 8600 m°/uac  Pacuet obopyaosaHus Ha 3n. oTTauBaHue:
Jlansrocts obayea: 35,0 M ocHose uucna 06. 880 8 mun  Kopnyc: kBt
Mnowanp: 65,1 m? Q (AT=1,7 K): 13,00 kBt Banna: «Br
Paccrostne mexgpy pebpamu: 7,0 mm t, (AT =11 K). =29,7°C Bcero: kBr
Emxoctb Tpybbi: 15,5 n t (AT=1,1 K). —34,7°C
Bentunarop(bi)
1 wr.: 400£10% B —3-50/60 Ny; IP44 Pa6oune xapakTepHCTHKH HaHHble psuratens Ha
Auametp nonactu: 630 mm BeHTHAATOpA: thpmeHHOi Tabnuuke
TemneparypHoiii guanasow: —40 go +45°C  Pewum pabotor: 50 My BeHTHAATOPA:
3sykosas mowHocTb: 75 b (A) Yneno obopotos: 919 B MuH Pexum paborbr: 50 My
L, na paccrosHuu 10 m: 44 pB(A) . NpouzsogurensHocts: 539 Bt Uncro obopotos: 880 B My
lMotpebneHue Toka: 1,38 A MowmHoctb: 680 Br

Notpebnerue toka: 1,60 A
3sykoBoe fasneHne L o4 OTHOCHTCS K BapHaHTy MOHTXa NOA OTKPbITbIM Hebom (cornacto [UH 45635)

Pasmepnl u macca Marepuann
Mpucoeputenve Ha exope: 15 Mm Bec nerro: 180,0 kr Tpy6bi: Meab
MpucoeanHenve Ha Bbixoge: 28 mMm Bec 6pytTo: 261,0 «r Pebpa: anioMuHui

Kopnyc: ounHkoBaHHas
cranb RAL 9018

* MHOTOTOUENHbIH BNPbICK uYepe3 Bepcusa: 2002.031
pacnpesenutens Kiiba-CAL
H=1018 mm —AF—L
B = 1820 mm 20, ? /////[;/ <L 31-9"GE1T;'
T=931mm TAT T 118 2l

= i 5 K} B Ten
L = 129 MM if-@G[ ' <] R., X $ii
F= HY L) 30 5 ‘
A =220 MM l ! |
W = 600 mm A rR 114 B'_'i_5__.]

E1 = 1254 wm; GE1 = 883 mm

Pasmep nakosku no Boicote H = 1290 mm, no wupuse B = 2144 mm, no raybute T = 1200 mm.
Ccbiikv Ha WCMONMHEHHE C YYETOM OTK/IOHEHWH OT 3afaHHbiX Pa3MepoB B PA3HbIX BapHaHTax W OMNLKAX
npusedeHsbl B katanore. TpocuM Taioke cobaloath Halwu obuiMe YKasaHWs N0 MOHTKY W IKCNAYaTaLMUH.
Ecnu ans perynuposanms uncna 0BopoToB WCNonb3yeTcs npeobpa3sosarent YacToTbl, HEOOXOANMO BBINONHSTH
COOTBETCTBYIOWME NPEANHCAHNS.

0, o = 74,121 kBt

Qe = 74 121 : 6 = 12,35 kBT Ha Kax[Iblii MCIIapUTEIIb

BribMpaeM BO30yX00XIaIuTe b BEICOKOH npousBoauTeabHocTH hupmer Kiiba (ce-
pusl CNEMMAIBHO Il IPOM3BOICTBEHHHIX TToMelneHuit) Tuma SGB63-F41 ¢ paccros-
HHUEM MEXIY TUTACTUHAMHU 7 MM (CM. TaKKe PEKOMEHAAIMH KacaTeJIbHO 001acTH TIpH-
MEHEHHUS NIPH MHBIX PACCTOSHMSIX MEXAY IUIaCTHHAMU).

Pesynbrar BbiOOpa: ¢M. pacredatky nporpaMmmHoit Bepcuu 2001/03 dupmsr Kiiba.

Ucnaputens SGB63-F41 o6iagaeT BEHTHISITOPOM C IBUTATeEM MOIIHOCTHIO
P = 680 Br. OTOT mapaMeTp AOJKEH YUYMTHIBATBCS HPU MOCIEAYIOLICH MPOBEpPKe.

crmansopa. 0,68 kBt - 6 Beutunatopos = 4,08 xBrT.
Q, o = 74,121 + 4,08 = 78,20 xBr.
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[TpovzBoaurenRHOCTE Kaxaoro ucrapurens: 78,20 kBt : 6 ucnapureneid = 13,03 kBr.
B sagannbix ycrnoeuax SGB63-F41 nagexno obecneumsaer Q = 13,50 kBr,
CJIENOBATENbHO, Halll BRIOOP CHENIaH TIPaBUIILHO!

4.3.4.2. Hcnapumenu 043 Kamepvl hped8apumenbHo20 0OXAANCOeHUs
KOHmeliHepos

0, ou = 23,828 xBr.

0 e = 23828 :2 = 11,91 xBr Ha kaxablit MCTIApHTETD.

CornacHo pacyeTHO# TIporpamme, IMpH OJUHAKOBBIX MPOEKTHBIX JAHHBIX JeNaeT~
cs1 BbIOop B moutk3y mcrraputens Kiiba SGB63-F41.

Ucnaputens SGB63-F41 o6nagaeT BEHTUATOPOM C IBUTaTe/IEM MOILIHOCTBIO
P = 680 Br. BroT mapaMeTp AOKEH YYHTHIBATLCS ITPM NMOCHERYIOUIEH MPOBEpKe.

exmumops. — 0,08 KBT - 2 BenTmisiTopa = 1,36 xBT.

0, o = 23,828 + 1,36 = 25,19 kBr.

[TpoM3BOAMTEIBHOCTD KAXIOT0O Ucnapurens: 25,19 kBt : 2 ucnapurens = 12,60 xBr.

B 3agannpix ycnosusix SGB63-F41 nanexHo obecreyusaer QO = 13,50 kBr,
C/IEOBATEBHO, U 3MECh BHIGOP aGCOMOTHO OTpaBaaH.

Pnc. 4.49. OcHosHele napameTphl Bozayxooxianurens Kiiba SGB 56-F41.
Wznenue Ne 3052.56-41

Xonopgonpous- Temneparypa Temneparypa PasHocts Temneparypa XnagareHt Yucno
BO/IHTENbHOCTD B Kamepe KUNEHHA  TeMnepatyp BCaCbIBAHWUA oboporos,
Q,, xBr t,°C t,°C AT, K t, °C n (8 MuH)

10,97 -21,0 -35,0 8,0 -29,8 R507 1350

TexHuveckue XapaKTepPUCTUKH

Ob6bemHbiit pacxoa eosayxa: 7900 M*/uac  Pacuer obopyaosanua Ha An. oTTaMBaHKe:
JHanbHoctb 06aysa: 30,0 m ocHose uucna 06. 1350 8 M Kopnyc: kBr
Mnowanb: 48,2 m? Q, (AT=1,3 K): 10,00 kBt Banna: kBr
Paccrosnue mexay peBpamu: 7,0 Mm t, (AT =13 K): =29,6°C Bcero: kBt
Emkocts Tpybor: 11,61 5 t (AT=1,3K). =34,3°C

Bentunarop(si)

1 wr.: 400+£10% B —3-50/60 Iy; IP44 Pa6oune xapaKTrepHCTHKH NlaHHble gBHrarens Ha

[Ovamerp nonactu: 560 mm

TemnepatypHbii AuanasoH: —40 po +45°C

3sykosan mouHocTs: 85 ab (A)

LpA Ha paccrostuu 10 m: 54 gb(A)

BEHTHNATOPA:

Pexxum pabotsr: 50 My

Yucno oboporos: 1338 B mun
NpoussoautensHocty: 8§13 Br
Notpebnenve Toka: 1,78 A

tupmenHoii Tabnanuke
BEHTHRATOPA:

Pesium pabotst: 50 Iy
Yucno obopotos: 1350 B MuH
MousHoctb: 1400 Br
lMotpebnenme Toka: 2,50 A

3sykosoe gasneHue L s OTHOCHTCA K BapWaHTy MOHTaXa MOj OTKPbITbIM Hebom (cornacHo QUH 45635)

Pasmepbl ¥ Macca

Marepuansi

Npucoepunenre Ha sxoge: 107 mm
Mpucoenutenre Ha sbixoge: 28 mm

Bec nerro: 142,0 kr
Bec 6pyrro: 197,0 xr

Tpybsr: Meab

Pe6pa: aniomMuHuii
Kopnyc: ouuHkosaHHas
crane RAL 9018

* MHOrOTOUEUHbIH BNPbICK 4epe3
pacnpegemutens Kiiba-CAL

Bepcus: 2002.031
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Puc. 4.49. OcHoBHbIe TapaMeTphbl Bosayxooxianutess Kiiba SGB 56-F41.
Uanenne Ne 3052.56-41 (okoHuaHMe)

H =918 mm
B = 1620 mm
T =906 mm
L =704 mm
F=-

A =220 mm
W= 550 mm

E1 = 1054 mm; GE1 = 783 Mm

Paamep naxoeky no sbicote H = 1170 mm, no wwpwHe B = 1944 mwm, no rnybuxe T= 1150 mm. Ccbinkv Ha ncnontesmue
C YUETOM OTK/IOHEHWH OT 3afjaHHbIX PA3MEPOB B pasHbiX BapHaHTax M ONUMAX MpWeedeHs! 8 kaTanore. MpocuM Taioke
cobnoparb Hawu oBlme ykasaHua MO MOHTaXy W akcnnyatauud. Ecnu ans perynuposarms uucra oopotos
HCnonb3yeTcs npeobpasoBartesib YacToTbl, HEOBXOAMMO AENHCTBOBATD B COOTBETCTBMM C UMEIOWMMACA NPELANMCAHUSMM.

4.3.4.3. Hcnapumenu 043 Kamepvl pasmewjeHus U noo2omogxu
0X1axc0aembiX KOHmMelHepos

0, o = 7,708 kBT obecrieunBaeTCsl OMHUM MCTIAPUTEIIEM.
Boibop mnagaetr Ha Momenb SGB56-F41.
HUcnapurens SGB56-F41 pacrionaraeT oMHUM BEHTWISITOPOM C JABUTAaTe/IeM MOLIHO-
creio P = 1400 Br. Dror napaMerp JOJKEH YYUTHIBATHCS MPH TIOCIEAYIOIIEH TIPOBEPKE.
BEHTWIATOPA = 1’40 KBT.
0, om — 7,71 kBT + 1,4 xBr = 9,11 kBt
B zamannsix ycroBusax SGB56-F41 nanexno obecneynsaer Q = 10,97 xBr.

4.3.4.4. Hmozcoewvie dannvie

8 wr. — ucnaputean ¢upMsl Kiiba, cepust 1Tl TPOU3BOACTBEHHBIX MTOMEILCHUMH
tunia SGB63-F41.

1 wr. — ucmapurens ¢pupmel Kiiba, cepust s TpOU3BOICTBEHHBIX TOMEIEHUIA
tuma SGB56-F41.

Jdnst Bcex 9 ucriapuTesied MPeaycMOTPEHA CXeMa OTTAWBAHUS C MPUMEHEHWEM
neperpeToro mapa (BKJIiouas oCHallleHue o6paTHLIM KianaHoM). [TosHas Xonoaomnpo-
MU3BOJIMTENIBHOCTD BCEX MCTIAPUTEJIEH TPU 3afaHHBIX YCIIOBHSIX:
=8 13,50 +1-10,97 = 118,97 xBr = 119 kBr.

Qo obul. BCEX Hcrapurenei
4.3.5. Botoop oonocmynen4amoz0 nopuiHe6o20 KoMnayHo-Komnpeccopa

[To naHHBIM TEXHUYECKOTO TIAacTIOpTa U3roToButens (pasaen «KomMGuHMpoBaHHbIE HU3-
KOTEMTIEPATYPHBIE XOJIONUIbHBIE YCTAHOBKM») BbIOMPAETCsS KOMITAYHI-KOMITPECCOD
turma VPM500-4090 ¢ oTBomoM Macia Ha CTOpOHe BcachiBaHMs (mateHT Linde)
(cM. Tabn. 4.21-4.22).

TexHu4ecKHe XapaKTepHCTHKM:

5 kommpeccopoB Tutia 6F-20.2Y ¢upmsl Bitzer ¢ mapameTpamu:

R 507, ¢ = —37°C, t. = 40°C;

0 = 122,70 xBr;

i (ouoets ka sy — 9589 KBT (yuTeHo snauenue AT = 2 K 1 nepenana gapie-

HUST BO BCACBHIBAIOUIEM TPYOOIIpOROE!).

4.3.6. Bvioop eunmoeoz20 Komnayno-xomnpeccopa

HsroToBuTte)b 3T0i KOMOMHMpPOBaHHO# ycTaHoBkU Tumna TP-3-F-120.6-E coobinaer,
B YACTHOCTH, CJICAYIOLIVie TeXHNYECKHNE OCOOEHHOCTH CBOETO M3IECIIUS:

3 ronyrepMeTHYHBIX BUHTOBRIX KoMIipeccopa Turia HSN 6461-15 ¢upmer Bitzer,
KAXKIBIA U3 KOTOPBIX 06/1aqaeT COOCTBEHHBIM MAaC/IOOXIaNUTeEM C BO3AYIIHBIM OX-
JIAXIEHUEM Y MHIOMUBUAYATLHOUN CXeMOM dKoHoMalizepa (¢cM. puc. 4.50).
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Eco — akoHomaitzep
1 - NepeoxnaguTent XNAKOCTH
2 — PacwupuTenbHuii KnanaH ansi NepeoxnasnTens XnakocTu

Puc. 4.50.

Puc. 4.51.
i > BcacbiBaembiii ras

|
L———w

:'_’O

{} koHomaisep | Cxarwii raz

Po IkoHoMaiizep
L

Xon cxatus

Ilpu TaKOM KOHCTPYKTHBHOM HCIIOJJHEHUW HAa OCHOBE I[MKJI2 HEePeOXIaKICHHS
3aMETHO TOBBIINAETCI KaK XOJIOMOIPOM3BOAMTEIBHOCTh, TaK U KIIJI Bceil cucteMsl.
B ormmMume or 06paTHOro MpUHIMIIA JeHCTBHA TIOPIIHEBOTO KOMIIpeccopa, Mpolece
CXaTHS B CIyyae BHHTOBOTO KOMIIPECCOPA OCYILECTBISETCS MCKIIOUMTENIFHO B Ha-
TIPaBJCHUY TEYECHMS.
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[1pn BpaleHHy pOTOPOB MAapoOOpPa3HEIN XIadareHT OTXKUMAETCST 3yOYaThIMM Ipe-
OcHKaMM BO BIIAAMHBI MEXIY 3yObSIMM M HAIpaBISIETCS K TOPIY COOTBETCTBYIOILIEIO
pabouero rnpocrpaHcTBa. B 31001 (haze 00beM NOCTOSSHHO YMEHBIHAETCS M T1ap IIPH 3TOM
CXXUMAETCST — OT JaBJIEHUsI BCACHIBAHUS IO HABJIEHUS KOHIEHCAIIMU., DTa OCOOEHHOCTD
B POLIECCE CXKATUSA MO3BOJISICT BRIIOIHUTE JOIOIHUTEIBHOE COCIMHEHNE Ha KOpIIyce
poTOpa CO CTOpPOHBI BcachiBaHUS. IlomoxeHue 3mech BBHIOHMpPAETCs ¢ TAKUM PacueToM,
YTO TPOILIECC BCACHIBAHMS 3aBEPIIAETCA YX€ C HEKOTOPBIM ITOBHIIIEHHEM IaBJICHUS.
Brnaromaps sToMy mpoMCXOIMT mofadya IOIOIHUTENLHOrO o0beMa Iapa — 0e3 cylie-
CTBEHHOTO M3MEHEHHUsI OOBEMHOrO pacxolla Ha CTOpOHE BcachiBaHMs (CM. puc. 4.51).

[lepeoxnaxmeHue HOCTUTAacTCS 3a CYET TOTO, YTO YaCTh IOCTYIAKOIIETO U3 KOH-
JeHCcaTopa XJIaJlareHTa Yepe3 PacHIMPUTEAbHBII OpraH MpOTUBOTOKOM TPAaHCIIOPTUPY-
eTcd B MepeoxJIaguTelb Y, TIONTONIas TeTUIOTy, UCIapseTcs.

[TeperpeThlit nap OTCACHIBAETCS B MECTE MIPUCOSAMHEHUS KOMIIpeccopa K 9KOHO-
Maif3epy M CMEIIMBAETCs C BBIXOOAIIMM W3 HMCIIAPUTENsS VXK€ IPEIBAPUTEIBHO CXa-
THIM IIapOM.

[NepeoxnakaeHHas XHOKOCTh HIPU TAKOM CIocobGe paGoThl HAXOAUTCS TIOA AaB-
JIEHUEM KOHIEHCAIMK, TAK YTO MPOTIHYTasl K MCIApUTENO Tpyba, eciii He CUNUTATh
M30JIALMU, MPAaKTUYECKM HMYEM HE OTIMYAETCSI OT OOBIYHOTO TpyOompoBomd. DTo
T03BOJISIET TOBOPUTh 00 YHUBEPCATBHOCTH OMUCAHHOM CHCTEMEI.

PaGoune napamerpsi:

XOJIOAONPOU3BOAUTENBHOCTL: 120,60 KBT;

t, = —=37°C;

1. = +40°C;

norpebisiemast MomrHOCTh: 100,50 xBr;

ximagaresT: R 507.

Tabnuya napamerpos: HSN6461-50

Pa3smepbl U coeguHeHns (cM. npunaraemyio cxemy)

CR1 CR2

s . s
W I
vj\ 918 |

418

51

.
derk |-l

190

| g |
0 || [~ e~ | ®
hral I1
56 170 283 286

I YR
1/8"-27 NPTF  1/8%27 NPTF 4/8*-2Y NPTF

TexHuueckue XapPaKTePpUCTHUKH

-O6bemHbii pacxog (2900 06 /muH, 50 Fu) 165 m®/uac

Ob6bemubiit pacxog (3500 06 /muH, 60 Muy) 198 ™3 /uac
Hanpspkenne peuratens (MHble 3Hauenns — no 3anpocy) 400 B —3 — 50 Ny
Makc. pabouni Tok 79,0 A

MNyckoso# ToK (porop GnokuposaH) 206,0 A Y/355,0 AYY
Macca 238 kr

Makc. n3bbitouHoe pasneHde (HU3Koe /BbICOKOE) 19/28 6ap
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TexHHYeckne xapaKTepUCTHKH (OKOHYaHHe)

MpucoeanHerne BcacbiBalowero Tpybonposoaa

54mm — 2 1/8”

MpucoeanHenue HanopHoro Tpybonposoaa

42 vm — 11/8”

MepexoaHrK /3anopHbId KnanaH b/18 3KOHOMaM3epa

22 mm — 7/8”

ﬂepexop.HMK ANA BNpbICKa XXUOAKOCTU

16 mm — 5/8”

lMpucoeauHeHHe oxnaxgalollei Boapl

3anpaeka R22

B150SH, B100 (onuus)

3anpaska R134a/R404A /R507A

BSE170 (onuus)

KoHTponb pacxoga macna OFC onuus

3aluuta CKaToro rasa OT neperpesa crangapt

CHuKeHHUe Harpyaku fipu nycke cTaHgapt

Perynuposanue mowHoctH 100—75—50% (crangapt)
3anopHblid KNanaH Ha CTOPOHE HarHeTaHus onuus

CoefnHeHWe 3KOHOMaIi3epa C 3aropHLIM K/1anaHoM onuus

3awmrta anekTpoaBUraTens INT389R (crangaprt)
Knacc 3awubi IP 54

Pacuer KOMnpeccopa: nonyrepMeTuiHbie BUHTOBbIE KOMMpeCccopbl

3anauuue 3HayeHuA l'paHuubl NpUMeHeHHUA

XonogonpoussoautensHoctb, kBT 35

XnagareHt R 507A 80

Temneparypa kvnenms, °C =31 LLc) ran

Temnepatypa koHgencatimm, °C 40 % HSK

Pexwm pabots! C 3KOHOMai3epoM i )'?N

Temnepatypa *1pKoCTH ABTOMATWM. HACTROMKA. °

Maxc. Temneparypa oxaroro rasa, °C 80 /

Meperpes BcacbiBaemoro rasa, K 10 » v / st 20K

INeKTponuTaHHe OT ceTH 400 B —3-50 Iy ©

MoneaHbii neperpes 100% D A
Pesynbrar

Tun koMnpeccopa HSN6451-40 HSN6461-50

Xonoponpou3BoguTebHOCTb, KBT 37,2 40,2

XonogonpouasoautenbHocTs , KBT 33,2 40,8

MNpowussoauTenbHoCTe McnapuTens, kBT 32,7 40,2

Notpebnsemas MouiHocTs", kBT 28,5 33,5

Tok, A 43,5 54,6

Koaghthuumens mousHocTy 1,15 1,20

Koadduuuent Mowroctu” 1,17 1,22

Maccoselit pacxog, HH3Koe Aasnedue, kr/uac 750 922

MaccoBbif pacxog, BbiCOKoe faBneHue, kr/uac 1208 1485

Pexxum pabortei ¢ axkoHomaiizepom  ECO

" [pu neperpese BcackiBaemoro raza 20 K u temmeparype xunkoctu ¢, = £ + 10 K.
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4.3.7. Onpedeaenue napamempoé mpy6onpoeodoe 042 xaadazenma
4.3.7.1. Bcacwiearowuii mpy6onpoeod das R 507

PaccMoTpuM BcachIBaIOIIHN TPyGOIIPOBOA HU3KOTEMIIEPATYPHOTO CKJIAAa, TPOJIOXKEH-
HbIA OT ucnaputeiei 1—3 1 4—5 K y3nam A u B (cMm. puc. 4.52). [lna onpeaeneHust
TOTIEPEYHOTO CEYEeHHS TPYOOIIpOBOAa UCHOJIB3YeTCsI IIIMPOKO TTpUMEHsAeMas Ha Npak-

THKEe HOMOTPAMMa; TIPH 3TOM YCTAHABIUBAIOTCS CIEAYIOUIHE TapaMeTph:

l

IKB

/

TeoM

+ 50% (Bo3moxHO okpyrieHue). [Ipumep:

=70M
TEOM 2 ’
l..=70mM + 50% c pacyeToM Ha HeU3BECTHbIE GUTHHTH = 10,5 M.
110
o
3
- 5
Kamepa npeaBapuTenbHOrO OXNaxAeHs g |
{3TaX0M HUXe MaWWHHOro 3ana) 7T
fR='27 c o
3
—U s
S |-
3 LA
5/- Hayuas orciopa, avam. 89 x 2 35 x 1,5
42 5 o6 1] f—r =
(o% Is% 7} .
K komBuHMpoBaHHoi
Wenaputens 1 Wcnapurens 2 Hcnapurens 3 2108 CTaHOBKE
1o o3 OT KOHTEl-
O v [T 7w [T 3 | |ewa] |essx2 i
HuakoTemnepaTypHbuid cKknag 56 X B
= oT A o
ty=-21°C
Kamepa
NpeaBapuTeNnLHOro OXNaxaeHus
289
! [y
[ 7™ 1 7m [T 3m
Ucnapurens 4 Ucnapurens 5 Ucnapurtens 6
[Lew [ os4 e 142
7% %% o] |
3| C
Pa3meuienne . = ¢35
OXNaXZaeMbiX KOHTEAHEPOB 2 s 016
te=-21"C -—0 5 B
g |

Puc. 4.52.
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Buocum B guarpammy 10 MeTpoB.

1-ii yyactok

[nsa BcacsiBatouiero Tpyoonposoaa (SL) or Vdal x yamy Vda2 nosrydaem cre-
IyIoliee:

I =70wm;

reoM
L., =10,5m.

Huarpamma = 10 M.

Pemenue:

1. Ot Touku «wmnHa TpybompoBona 10 M» BJIEBO K TOYKE IIEPECEYEHUs C JIMHUEN
«TeMITepaTypa ucnapenus —35°C»,

2. Or yka3aHHOH BBILLIE TOYKHU HepecedeHUs BEpTUKAIBHO BBEPX K TOUKE Iepece-
YeHUS ¢ JJUHWEH «3KBHUBaJeHTHbIH nepernan masireHus 1,0 K».

3. Ot 3TO# TOYKM TepecedyeHus] OMSITh BIEBO K TOUYKE TEpecedyeHUs C JIMHUEH,
CTTyCKAIOIIEHCs BepTUKAIBbHO ¢BepXy. Co CCHUIKON Ha MCITOJB3YeMbIli B HOMOTpaMMe
MpyMep pacyeTa MOCHeIHss TOYKa TepeceuceHUs Takke obo3HaueHa Oyksoii G.

4. Ot TOUKM «TeMIleparypa KoHaeHcalluu +40°C» BepTUKaIbHO BBEPX K TOYKE
Tepece4yeHHs ¢ IMHUEH «TeMIepaTypa Kumnenuss —35°C».

5. Ot yKa3aHHOM BHIIIE TOYKHM TIEPECEUYCHMS WIEM BIIPABO K TOYKE TepeceYeHUsI
¢ 0003HaYEHHOUW KPUBOM, HAYMHAIOIICHCS B MECTe YKAa3aHHUSI XOJI0JOIIPOU3BOINTEIb-
HOCTH — B JaHHOM ciyyae (= 13,5 kBT Ha BepxHe ocH aGcuucc.

6. Ot 3TOif TOUKH IepecedeHnst BepTUKAIbHO BHUA3 10 TouKU G (cM. . 3).

7. Boibupaerca Onvkallivii GOJBIINNA MO pasMepy WM, €CIU «0OpaTHLIA KOHT-
POJIb» HE ITOKA3BIBAET CYIECTBEHHO 00jiee BEICOKOTO «Iepenana AasneHus: B K», oim-
XaWluii MEHBLUIUI 0 pa3Mepy TuaMmeTp Tpybomposona.

8. PeayabTat: d, = 42 x 1,5 Mm.

2-ii yyacToK

BcacwiBatonuii TpyooIpoBos, ot yana Vda2 K y3imy Vda3.

[puHIMN OeHACTBUS 31€Ch WAEHTUYEH ONMMCaHHOMY B 1. 4.3.7.1, 3a UCKIIOUEHU-
em: Q, = 27 kBT (cymmupyroTest mpoussoaurenbHocTu Vdal u Vda2).

I =70wMm;

= 7,0m + 50% = 10,5 M Homorpamma: 10 m.

KB

Pesynerar: d, = 54 x 2 MM.

3-it yyacTok
BcaceiBaoiuii TpydonipoBosa ot yaiaa Vda3 k yamy A:
l..=3m Q =405 kBT,

reo!

I =45M.

3KB

Pewrenue: d, = 64 x 2 mM.

4-i y4acTok

ITockonbKy PacItoioXeHHe W MPOM3BOOMTENLHOCTh MCIIApHUTeNeii Ha TPOTHBO-
ITOJIOXKHOM CTOPOHE 3a/Ia MAECHTHYHBI TPUBEIEHHBIM BHIIIE, MBI UMeeM CIICOYIOLLYIO
KApTUHY:

Vda4 x yany Vda5: SL d, = 42 x 1,5 mm;

Vda5 x yany Vda6: SL d, = 54 x 2 mm;

Vdabé k yany B SL d, = 64 x 2 mMm.

5-i ysacTok

BcacriBatommii Tpybonposon (SL) B KaMepe pasMEIUEHUA OXIaXTaeMbIX KOH-
TeiHepoB K y3ny B (cM. puc. 4.52):

l..=4wm Q =11 kBT,

reoM



@4 Thasa 4. Tlpakmuueckue npoekmor XOA0OUABHBIX YCMAHOGOK

[,=6M

Pewenue: d, = 35 x 1,5 Mm

6-i y4acTOK

BcacoiBaromuii TpybomnpoBon ot y3na B K yaay A:
lreom = 56 M;

[ = 84 M (BHecTH B HOMOrpamMmy B Touke 80 M);
Q = 51,5 xBr.

Pemienne: d, = 89 x 2 mm.

T-it yyacTok

BeacriBaroiiuii Tpy6oripoBoz ot y31a A K yamy C B MallIMHHOM 3ajie (CM. puc. 4.53):
/... = 5 M (nmpuMepHas OLIEHKa);

o = 1,3 M;

Q, = 92 xBr.

Pewienue: d, = 89 x 2 MM (110 TabnuLe).

8-ii yuacTok

BcacriBaronuit TpyboripoBon oT coenHenns Vda9 x yaiy D:
= 4 M (IpuMepHasl OLIEHKa);

Q = 13,5 xBr.

Pewenue: d, = 35 x 1,5 mm.

reoM

9-ii ygacrok

BcacwiBarommii TpyoorpoBon ot coenuHedus Vda8 k yamy D:
I =2M.

TCOM

Pemenne: d = 35 x 1,5 Mm.

10-i1 yuacrok
BcacwiBaroumit Tpy6orposon ot yana D K yury C B MalllMHHOM 3aJI€:

lre0M= 5’5 M;
[, = 8,25 M (BHECTM B HOMOTPaMMy B TOYKE 8 M);
Q = 27 xBr.

Pemienue: d = 54 x 2 mm.

11-ii ygacrok
BcacsiBaronmit TpyboripoBon ot y3ina C K COeTUHEHUIO PACIIPEIeIMTENs Ha CTO-
pPOHE BCACHIBAHUSI KOMOMHHPOBAHHOMN XOJIOOWIRHON YCTAHOBKMU:

TeoM = 8’0 M’
[, =12 ™
Q = 119 xBr.

Pemenue: d = 108 x 2,5 mMm.

12-ii yyacTok
CpomHas TabiMia ornpeaeyisieMBIX pa3MepoB Tpyd Ui BcachIBalOWIeH JTMHUM.

Tabauua 4.23. Pazmepsbl

d, Bx15mMm 2x15mMm 54x2mMm 64x2mMm 89Ix2mm 108 X 2 MM
4 7 7 3 56 8

Arnnna, M 4 7 7 3 5
2 5,5

Cymma, M 10 14 19,5 6 61 8
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H KOHCTPYKLUMSA KDOBAM _
| < Ba5 L 345 MalunHHbIif 303 pasmewenns
OrysnaB™ * S 3an KOHZEHCATOPOB —
Lt = |
Vaen G 108x2. iﬂs fe3 Haseca!
x2 |
| Yaen A \ —
@ =92 kBr Bod] | 54x2
’ ’ 6 Kom6uhm- OO
A poBaHkas Kokencarops
Y3en D yCTaHOBKa { \
I wmessam—
Huakotemne- N
paTypHbliA x
cknag >
PRI | 1 % O™
5 Coepynenve Vda8  Coepuenme Vdad
N 0 =135¢Br Q=135xBr
B Kamepa npeasapuTeNbHoro
N oxnaxziexus
;: t,=-21°C
bes macwTaba
Puc. 4.53.

4.3.7.2. Kuokocmuwii mpybonposod

XKunkoctHslit TpydoripoBoa (Fl) ot kosiekropa K y3ny C:

Low = 8 M;
L= 12 m;
0, = 120 xBr.

Ipumeyanne: Jlns onpeneneHns TMaMeTpa TPYObI UTS KUAKOCTHOTO TpPyOOMNpo-
BOJA UCIIOJNIB3YETCSI COOTBETCTBYIOHIAS HoMorpamma. Crioco6 paboThl ¢ TAKOH HOMO-
rpamMMOii MIEHTUYEH TPUHLIMIY OMNpeNe/ieHUs MapaMeTpoB BCACBIBAIOLLETO TPyGo-
npoBoga. (MckimoueHne CocTaBIsieT JUIIb pa3HOCTh TeMIIepaTyp, KOTopas, KaK IOoKa-
3bIBAET IIpakThka, pasHsietcsa 0,5 K.)

PelieHue: dmﬁpauz 35 x 1,5 MM,

1-ii yuacTok

KuakocTHblit Tpy6orpoBoa oT y3na C k y3ny D:
=55wm;

[ . = 8,25 M (BHECTH B HOMOTPAMMY B TOUKe 8 M);

Q = 27 xBr.

Pewenue: d, = 18 x 1 Mm.

2-# yJacToK
KunkocTtHeiit Tpybonposoa ot yana D k Vda8:
Beibpano: d, = 16 x 1 mm; [ = 1,5 mm.

3-ii y4acToK
Kunkoctapii Tpybonposox ot yana D x Vda9:
[ =4 m (mpuMepHas OLICHKa);

reoM
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[, =6M

Q, = 13,5 xBr.
Pewenue: d, = 16 x 1 Mm.

4-ii yyacTok

KunkocTHsrit TpybonpoBon ot yana C K y3ny A:
IreoM = 5 M;

L. =750 M

Q, = 92 xBr.
Peutenne: d, = 35 x 1,5 Mm.

5-it yuacTok

XKunkoctHblii TpyborpoBon ot y3na A K Vda3:
I =7wM;

I = 10,50 m;

0 = 40,5 xBr.

Pewenne: d, = 22 x 1 mm.

6-i1 yyacTok

KuakocTHslit Tpyborposo oT Vda3 k Vda2:
Lo =T M;

I, = 10,50 m;

Q = 27 xBr.
Pewrenne: d = 18 x 1 Mm.

7-ft y4acToK

KunxocTtHbiit TpyoonpoBon ot Vda2 k Vdal:
7 M;

[, = 10,50 m;

0 = 13,5 xBr.

Pewenue: d = 16 x 1 MM.

8-ii ysacrok
AKunxocTHeril TpyGOITpoBOX OT y3na A K y3ny B:
L =56M;

TeoM
I, = 84Mm;

0 = 48,5 xBr.
Pewenue: d = 28 x 1 mm.

9-ik yyacTok
KugrocTHBIN Tpy6ONIpoBOa OT y3aa B kK Vdaé:
Pewenne: d, = 22 x 1 mm.

10-ii ygacTok
KuaxocTHbli Tpybonposoa o Vdab x Vdas:
Pemenue: d = 18 x 1 mm.

11-ii yyacTok
KugkoctHblii Tpyborposon ot Vdas k Vda4:
Pewrenne: d = 16 x 1 mm.

12-ii ywacTok
KuakoctHeIii TpyoonpoBon oT y3i1a B k Vda7:
Pewenne: d, = 16 x 1 M.
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Tabauna 4.24. ConHas Tabiuila YCTAHOBJIEHHBIX pAa3MeEPOB TPYO IS XMIKOCTHOIO

TpyOomnpoBona
d 16 X 1 mm 18 X 1 Mm 22 x 1 mm 28x15mm  35x1,5Mm
7,0 7,0 56,0 5,0
Onvva, m 7,0 7,0 7,0
8,0
1,5 7,0
4,0 5,5
4,0
Cymma, M 23,5 19,5 14,0 56,0 13,0

4.3.7.3. Haeznemamenvhviii mpybonpoeod

HarxnertaTepHBIH TPYGOIIPOBOI, TPOJOXEHHEIA OT BUHTOBOTO KOMIIAYH[I-KOMIIPEC-
copa K BO3IYUIHOMY KOHIIEHCATOPY C OCEBBIM BEHTWIATOPOM:

L. = 15,0 M,
[ =22wm
0, = 120,6 xBr.

Pewenue: d, = 54 x 2,0 mM (BBIOpaHo).
4.3.7.4. Tpybonpoeod koHOeHCcamMOopHbil

KouaeHcaTopHBIA TPYGOTIPOBOA OT BO3AYIUHOTO KOHAEHCATOPA C OCEBHIM BEHTWIATO-
POM K KOJUIEKTOPY KOMOMHHPOBAHHOMN YCTAHOBKHU:

Lo = 15,0 M;
[ =22 wm;
Q = 120,6 xBr.

Pewenue: d, = 35 x 1,5 MM (BbIGpaHo).

4.3.8. Tenaouzoaauun Armaflex 0an eécacviearouiezo u HcuoKoCmHoz20
mpy6onpoeodos

~— BcacbiBatoinii TpyOOIpOBOZ, MCTIONHSETCS € TIPUHATHIMU Ha TIPAKTUKE HU3-
KOTeMIIepaTypHBIX 30H 3MEcBHKaMM CepUHM «M», UTO COOTBETCTBYET HOMWHATBLHOU
TonyHe 19 MM,

— JIJisi XMIKOCTHOTO TpyOOTIpOBOJA ¢ YYETOM BCTPOSHHOTO TIEPEOXJIAIWTEIst
KUIKOCTH BBIOPAHO UCIIOJTHEHHE C HEOOXONMMBIMH 3[ECh 3MeeBHKaMHU cepuu «H»,
YTO COOTBETCTBYET HOMHHAJILHOM TOMIIMHE 13 MM.

4.3.8. 1. Tabauya mpebyemoix Oaun mpybonpogoooe
Ta6mma 4.25

10m M 35 23,5 m H 15
14 m M 42 19,5 ™ H 18
19,5 m M 54 14m H 22
6m M 64 56 m H 28
61m M 89 13m H 35

8 m M 108
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4.3.9. Ilpoexmuposanue 31eMeHMO8 CUCTEMbL YRPAGACHUS U KOHMPOASA
4.3.9.1. Tepmopecyrupyrowue senmuau gupmur Alco

Pacuer mma ucmapurens SGB 63-F41 V6.07
Q, = 13,5 xBT — X071010NPOU3BOAUTENLHOCTE UCTIAPUTENIA MPU CAEAYIOLIMX
YCJIOBUSIX:

t, = —27°C;
t, = —35°C;
AT =8 K;
t, = 0°C.

AP = P — P, — npo4ue CONPOTUBICHMUS.

®opMyna IS NMPaKTHYECKHX YCTOBHIA:

AP= P — P — 15 6ap — (pacnpeIeauTeNb XUAKOCTU, PACIIPENETUTENBHBIE TPY-
ob1) — 1,5 Gap (ripoure CONMPOTUBICHUS).

QN = Qo ’ KtFl ’ KAPF]'

AP = 18,61 —2,36 — 1 — 1,5 = 13,75 Gap.

Q. = 13,5-1,092 - 0,88 = 12,97 xBr.

Boiopano: Alco TCLE 400 SW WL 12 x 16 MM 1ipu:

QN KaTamoxXH = 15’7 KBT'

Hnsa xanekysstiud: 8 mr. TCLE 400 SW WL 12 x 16 MM.

IIpumeyanne:

Tlpugetcss oTKa3aTbesi OT UCIIONBL30BAHUS paclIMpuTeabHBIX (MOP)-KIamaHoB ¢
OrpaHUYEeHHUEM MABJICHHUS, UACHTH(ULUPYEMBIX HM3TOTOBHTEIEM Uepe3 TaK Ha3blBae-
MBIA nokasareab MOP, n3-3a OacCHOCTH CMeEIIeHUsT HAIIOJHUTE/ST B PEXHME OTTaM-
BaHUA TOpPSIYUM rasom!

Pacyer mia ucnapurena SGB 56-F41 V6.07.

Q, = 11 kBT — X0/1010NPOU3BOIMUTENLHOCTL UCIIAPUTENS TPU:

ty = —27°C;
1, = —35°C;
AT=8K;
t, = 0°C.

AP = 18,61 — 2,36 — 1 — 1,5 = 13,75 Gap.

QN = Qo ’ I(lFl ’ KAPFJ‘
Q. = 11 kBt - 1,092 - 0,88 = 10,57 kBr.
Buiopano: Alco TCLE 250 SW WL 10 x 16 mm ¢ Q

N kaTanoxs

= 12,2 xBr.

4.3.9.2. Jnekmpomacnumnusie KaanaHl upmsr Alco
MpU UCNOAB30BAHUU HCUOKOCU

Pacuer g ucnapurens SGB 63-F41 V6.07
0 = 13,5 kBT — X010101POM3BONUTENHHOCTE UCTIAPUTEJIS:
QN = Qo ’ [(IFI ' KAPFI’
AP . = 0,10 6ap (BeiGpano).
Q. = 13,5- 0,681 - 1,22 = 11,22 kBr.
Bri6pano: Alco 200RB4T4, maitka 12 mm ¢ Q.. = 16,8 KBT.
Hnsa xanpkynssuuu: 8 wit. Alco 200RB6TS, naitka 16 M.
Pacuer mis ucmapurtenst SGB 56-F41 v6.07
Q = 11 kBt — mose3Has Mpou3BOIUTEILHOCTh MCIIAPUTEIA:
QN = Qo ’ Km ' KAPF!'
AP_ .= 0,10 6ap (BbIGpaHo).
Q. =11-0,681 - 1,22 = 9,14 xBr.
Bruiopano: Alco 200RB4T4, natixa 12 MM ¢ Q

N KaTanoxux

= 10,9 xBr.



4.3. Ilpoexm: HusKomemnepamyphuili ckiao 24\\9)

4.3.9.3. Dnexkmpomacnumubie Kaanausl @upmsr Alco
NpU UCNOAB30BAHUU BCACHIBAEMO20 2a3A

Pacuer mis icnaputens SGB 63-F41 V6.07
Q, = 13,5 kBT — X0/10101pOM3BOANTEIBHOCTL HCTIAPUTETIS:
QN = Qo ’ K:Fl ’ KAPFI'

AP . = 0,20 6ap (BeIGpaHO).

o, = 13,5-2,13 - 0,87 = 25,02 xBr.

BuiGpano: Alco 240RA20T11-M, maitka 35 MM, cO UINMUHIEIEM PYYHOTO OT-
KpbiTHsi KjianaHa (K o0osHayeHuio Tuna noGasieH MHueKC «M») mc Qg .. =
= 25,70 xBr.

Pacuer mas ucnapuresis SGB 56-F41 V6.07

@, = 11 KBT — X0010IIPON3BOIMTEILHOCTb UCIIAPHUTEIA:

QN = Qo ’ I<lFl ’ I<APFI'

AP .= 0,20 6ap (BeIOpaHo).

0, = 11-2,13 - 0,87 = 20,38 xBr.

BriGpano: Alco 240RA20T11-M, naiika 35 MM, cM. BbIlLE,

4.3.9.4. Dnexmpomaenumnusbie kranausl gupmor Alco
npU UCNONB30BAHUU Nepezpemo20 2a3a

Pacuet mra ucnapuress SGB 63-F41 V6.07
@0, = 13,5 kBT — X0n0#0NpOU3BOAUTEILHOCTD UCTIAPUTEIS:
QN = Qo ’ Km ’ KAPFI'
AP . = 0,7 Gap (BbiOpaHO).
g, = 13,5 1,216 - 1,22 = 20,03 xBr.
BeiGpanio: Alco 240RA8T7T, maitka 22 mm ¢ Q.
Alco 240RA9TS, maiika 16 mm, O, = 36,5 xBr.
s kanekynsuuu: 8 wit. Alco 240RA9TS, naiika 16 MM.
Pacuer mna ucnaputenst SGB 56-F41 V6.07
0 = 11 kBT — X0n0omonpou3BOAUTENBHOCTE UCITAPUTEIS:
QN = Qo ’ Ktﬂ ’ KAPH'
AP = 0,7 6ap (BBIGpaBO).
Q.= 11-1,216 - 1,22 = 16,32 xBr.
BoiGpano: Alco 240RA8T7, maitxa 22 mm, O, = 17,4 xBr.

4.3.9.5. 3anopubvle waposvie Karananwt gupmsl Alco
018 Kaxcdoeo ucnapumens

Tun ucnapuresnss: SGB63-F41 V6.07.
CoennHeHye Ha Bxone: 15 MM, BeiGpano: Hansa KAV 16 MM, 8 wir.
CoenuHenue Ha Bbixone: 28 MM, BeiOpano: Hansa KAV 28 mm, 8 mir.
Tun ucnaputena: SGB56-F41 V6.07.
Coenunenue Ha Bxone: 10 MM, BuiOpaHo: Hansa KAV 16 MM, 1 .
CoemnHeHue Ha BbIxome: 28 MM, BeIOpaHo: Hansa KAV 28 mwm, 1 T,
3anopHble 1APOBLIC KilallaHbl B UCTIONHEHWHN «Bi-flow» (IBYXKOHTYpPHBIE) HAX0-
AT TIpUMEHEHUE B XMIKOCTHBIX, BCACHIBAIOILMX TPYyOOIIPOROIAX M TPYOOIIPOBOJE
reperperoro napa. OHM OCHAIIEHB! OIVIOMOVMPOBAHHBIM KOJITIAaYKOM U TIPEUIararoTCst
B Tunopasmepax KAV 6 mm — KAV 108 mMm.

4.3.9.6. Cmomposvie cmekaa ¢ unouxamopom eraxchocmu gupmot Alco
0451 Kaxcooeo ucnapumens

= 27,7 xBr.

Beiopano: 9 mtyk AMI-1TTS5, naiika 16 MM.
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4.3.9.7. Quavmpoi-ocymumeny xradazenma 045 Kaxc0020 UCRAPUMENs.

Buiopano: 9 wiryk Danfoss DU 165s, majika 16 MM, TpPOU3BOAUTENILHOCTD MO XKHIKO-
ctH: 30 kBT npu AP = 0,07 Gap.

4.3.9.8. Obpamubie KaanaHbvl 045 MOHMAx3CA
Ha KoHOeHcamHom mpybonposoode

BubiGpaso: 9 mTyK o6paTtHbIX KianaHoB ¢. Danfoss, Turma NRV 16s, naiika 16 Mm.
4.3.9.9. O630pnas cxema ocHaujerus ucnapumeneii (cm. puc. 4.54)

9xDanfoss MRV 16S

8xAlco TCLE 400 SW
1x Alco TCLE 250 SW

9 x KAV 28 Mm

9xAMI 1TT5
8xAco2ORBETS

[ 1xNeo20RB4T4

LI \
9x240RA20T11-M E j g 9 x KAV 16 MM

J 8x240RA9TS
Sukiiba TASS0 %

1x 9xDU 1658

~t>———~r>—— [leperpeTsiit Nap
—s»———»—— BcacbiBaeMbiil nap

—»—>— XKugkoctb

Puc. 4.54. DieMeHTB CHUCTeMbl YIpaBJIeHUS ¥ KOHTPOJIS MCIapuTenei

4.3.10. Pa3zdesenue x0400UAbHOU YyCMAHOGKU HA KOHMYPbL
PezyAuposania npouecca Ommaueanua u co30anue
KOMMYMAUUOHHOU CXeMbl 0451 INCKMPOMACHUMHbBIX KAANAHOE
6 pexcume pamMopaNCUGAHUA U/UlU OXAAWCOCHUA

Kak yxe yImoOMMHAIOCH BBILIE, IS OCYLLECTBIEHHMS TIPOLIECCa OTTauBaHUA BHIOMpAECT-
csi crocob ¢ TpUMEHEHMEM ropayero rasa (meperperoro mapa). C y4yeToM Takoro
TIPUHLMIIA AEACTBUSL YK€ TIPOEKTHPOBAIUCH CIIEHUAIbHbIE UCTIAPUTENM U OTHOCAIIIE-
ecsl K HUM ocHauleHue. [IpM OTTaMBaHMKM C IIOMOIIBIO TOPSIYETO Ta3a MOXET ObITh
PEKOMEH/IOBAHA CXeMa UCMApUTENsl, COMJIACHO KOTOPOM He MeHee 2/3 TeruIooOMeH-
HHKa HAXOIUTCS B pexXUMe OXJIAXIEeHHUs, a ocTaBluasics 1/3 WM MEHbIIEe — B PEXIME
OTTauBaHMUSA.

(a3a oTrauBa”Ms 3aITycKaeTcsl Yepe3 KOHTYD PeryaHpOBaHUs MOCPEICTBOM pe-
rymupyloleii snekrponuku ¢. Danfoss, 1 meperpeTsiit map XJiaiareHra 1oJaaeTcs 1o
OT/IENBHOMY TETUIOHEIPOHMLIAEMOMY «HArHETaTeJbHOMY TPYGOMPOBOMY OTTaWBaHUM»
K COOTBETCTBYIOILEMY MCIIAPUTENIO WIN UCTIapUTesM. KoHaeHCHpyeMBbiil X1aqareHT
HoTasaeT — 4Yepes «IpyOOMNpoOBOA OTBOAA KOHIEHCATa», MPOJIOXEHHBIN C MEPENaloM
OTHOCHTEJILHO COCY/a Ui XJTaJareHTa — OT BBIXOJa MCMAPUTENIsl K KOJUIEKTOPY. Bes
XOJIOAYIbHAS YCTAaHOBKA JCTHUTCS Ha 4 KOHTypa PeryJIMpoBaHUs Ipolecca OTTauBa-
Hug. KoMMyTanoHHas cxeMa Uil JIEKTPOMAarHUTHBIX KJIaraHoB NPUBEICHA B ITpu-
JloxXeHuu 1.
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4.3.11. Ilranupoeanue u evibop xomnornenmog cucmemvt ADAP-Kool®
dupmot Danfoss 0aa srexmponnozo pezyauposanus
X0A00UAbHOU YCMAHOBKU

B npexapinyiemM pasgesne ObUIO pacCMOTPEHO A€I€HUE XOJOAMIBHON YCTAHOBKM Ha
KOHTYPBI PETYJIMPOBAHUS C YYETOM TpeOOBAaHUM B OTHOLIEHMH PEXHUMA OTTAUBAHUS C
MMOMOIIIBIO ropsiuero raza. CucreMa aBToMaTnyecKoro perynpopanus Danfoss ADAP-
Kool® mns XonomunbHBIX YCTAHOBOK TIPEACTABISET COO0M OOIIMPHYIO MpPOrpaMMmy
PETYJIMPOBABUS, KOHTPOJSI U 00paboTKM CUTHAIOB VIS IIPOMBILLUIEHHBIX ¥ TOPTOBEIX
XOJIOOWIBbHBIX YCTAHOBOK.

Ona BKJTIOYAeT B ce0s ClIEAYIOLINE KOMIIOHEHTHI:

e 3JIEKTPOHHBIC peryasitopsl THa AKC;
TEPMOPETYJIUPYIOLIUIA BEHTUIIb C LIMPOTHO-UMITYJIbCHOM Momy/saineid Tuna AKV;
Pt 1000 Tepmonarunku Tina AKS11 u AKS21;
U3MEpUTEITbHBIE TATUYMKK nasineHus thna AKS32;
YYBCTBUTENIbHBIM 3MIEMEHT MaTYMKa M3MepseMbiX BejanuuH tuna AKL;
Jlornyeckuit 3nemMenT Tha AKA;
MaKeT KOMIIBIOTEPHBIX NMporpaMM tuma AKM.

4.3.11.1. Kombunupoeanmbiii pe2yismop 043 UHMOB020 KOMAPECcopa
(cm. puc. 4.55)

JUist peryvpoBaHusi YCTAHOBKHU TJIAHUPYETCS MCIOIb30BATh KOMOMHUPOBAHHBIA pe-
ryisitop Tnia AKC25HS, uMmerowuit, KpoMe Tpodero, ciaeayoime QyHKITU. pery-
JIMpOBaHWe HEUTpaJIbHON 30HBI JABJIECHUS BCACHIBAHUSA M JaBJICHUS KOHIEHCAIINH,
CABUT 33JlaHHOTO 3HAYCHWS AABICHUA BCAChIBAHUA, BHUICPXKKA BPEMEHHM IPU BKITIO-
4YEHUHW ¥ BBIKJIIIOUEHMH, CUETYMK Pabouyunx 4acoB, KOHTPOJIb JaBJICHUS U TeMITepary-

| )
DANFOSS
A4B81411.10

DANBUSS®

—N

-l
ﬁl L
| AKC 14
ﬁII T |R T AKC 28H =0 .l M
—LL ]_l—‘ — vLT®
| AKC 14 c
_‘Ef T D— l
AKC 14

AKYV, - I/ fi

- ] )

u AKV

AKY

Puc. 4.55.
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pbl, Tiepefaya AAHHBIX, MMOIIEPEMEHHAasl yCTAaHOBKAa 4HCa ODOPOTOB KoOMIIpeccopa
WM BEHTUJISITOPAa KOHIEHCATOPA, PETYJIMPOBAHUE NaBJIeHKs] BCACKRIBAHMUS B 3aBHCU-
MOCTH OT JaBJIeHUs B KaMepe WIIH, COOTBETCTBEHHO, AaBJICHMS KOHIEHCAIIUU B 3a-
BUCHMMOCTH OT TeMIIEpaTypsl OKPYXaIOILIEro BO3yXa, OrpaHUYEHUE NTUKOBBIX HArpy-
30K, TOBBIIIEHUE OaBJeHWUS BCACHIBAHMUSA B HOYHOE BpeMs IO IMOKA3aHUSM
BHYTPEHHETO TaiiMepa.

B xosutekTopHOM TpYOOTIPOBOE BHICOKOTO JABIIEHUSI MOHTUPYETCS U3MEPUTEIIb-
Hblii Tpeobpa3oBaTesh THITA AKS 11 BRICOKOTo JaBlIeHH, a B KOJUIEKTOPHOM Tpy0o-
MPOBO/IE HA CTOPOHE BCACHIBAHMSI, COOTBETCTBEHHO, M3MEPHUTEIbHBIN IMpeobpa3oBa-
Teab Tuna AKS st Huskoro nasiaeHus.

YnpaBneHue ABUraressiMM BEHTHJIATOPOB Y KOHIECHCATOPOB OCYILECTBISETCS
6ecCcTyneHYaTo nocpeCTBOM CHaOXEHHOTO CHHYCHBIM (DMILTPOM Npeodpa3oBaTes
yactorel Tia VLT6022 ¢upmel Danfoss. [lonbeM DaBiieHUs BCAaChHIBAHUS MyTEM
HM3MEHEHUsSI TEMIIEPATyPbl KAMEPHI, a TAKXe M3MEHEHWE MAaBJIeHUS] KOHAEHCALMU B
3aBUCUMOCTH OT TeMIleparypbl OKPYXalolllero BO3MyXa HTOCTUTAIOTCSI C TIOMOILBIO
Pt 1000-dbunsrpa THma AKS21. ITomumo 3TOro, MPUCOSAMHSIOTCS €LIe ABa JaTYMKa
AKS21 17151 KOHTPOJISI MHXXEKTUPYEMOTO M CXKATOTO ra3a ¥, HaKOHell, BA CHTHAJb-
Hbix mMonynss AKC 22H miga obomx KoMimpeccopoB (MaKCUMaibHBI TOK, TTOJTHAS
3alllMTa ¥ NpoY.).

Haruuk pesynpratoB usmepeHns AKL 111 A mo3BosisieT perucTpupoBarh elle 8
3HAYEHUH TeMIieparyp B pa3HbIX MECTaX XOJIOOWILHON YCTAHOBKU U B COYETAHUU CO
CYETYMKOM KHWJIOBAaTT-4aCOB OMPEAECISITh BEIWYMHY TEKYIIET0 pacxoma.

4.3.11.2. Konmypst peeyaupoeatus u pezyisimopol

Oxnaxmaembie 00BEKTHI (HATPUMEDP, TPH HU3KOTEMITEPATYPHBIE KAMEPHI) TOJEICHBI B
11eJJoM Ha 4 KOHTypa perynvpoBaHus (cM. 1. 4.3.10):
— KOHTYp peryaupoBaHusi 1: ucmapurenn 8 u 9 B KaMepe TIPEABAPUTEIHLHOTO
OXJTAXIICHUS;
— KOHTYpP PETYJIMPOBAHMA 2; UcTlapuTeau 1, 2 u 3 B HU3KOTEMIIEPATYPHOM CKJIafe;
— KOHTYD PETYJIMPOBaHuUs 3: McrapuTead 4, 5 U 6 B HU3KOTEMITEPAaTYPHOM CKJIafc;
— KOHTYD PETYJIMpOBaHUs 4. UCTTApUTEIIb 7 B KaMepe pa3MeLICHUs OXJIaXIaeMBIX
KOHTEHHEPOB.

Klé)ere/nmopa' AKC 114 npucoeaunsetcs 1 pacwmputensHuid BeHTUnb, k perynatopy AKC 115 — 2, ak
AKC 116 — 3 takux sentuna. Tun — AKV 10-n unu AKV 20-n. Bubop BeHTUAS 3aBUCUT OT noTpebnse-
MOl MoWHoCTW. Bce oMM npefHasHayeHbl ANs UHAMBUAYANBHOTO PErynmpoBaHWS BIPLICKA XUAKOCTH.

= ] = | [= 1
1 T 1 1 1 5;

- 2 - -
32— 3
£

AKC 114 AKC115 AKC 116
Puc. 4.56.
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DyHKUNS 3NEKTPOHHOTO BIPLICKA MOXET ObiTh OTK/IOYEHA, ¥ TOFAA OHA ByaeT BoiNONHATLCS TEpMOpe-
TYAUPYIOWAM BeHTUAEM (Hanpumep, Tuna TE). Mpu TakoMm BapnaHTe MCNONL30BAHUA HEOBXOAMMO NoA-
KIIOY4UTL SNEKTPOMArHUTHBIA KnanaH K 8uixofy AKV perynstopa. QyHKUWS TepMOpPErynupoBaHns npi-
3BaHa YNPABAATH NPOLECCOM BKIOYEHWS/BLIKIIOEHNS NIEKTPOMArHUTHOrO KNanawa, B pe3ynbTate Yero
YAAeTCA yAepXMBaTh TEMNEPATYpy Cpedpl Ha TPebyeMoM NOCTORHHOM YDOBHE.

®
Tepmoperynu- gg
pyloLLMit
BEHTUJIb

Puc. 4.57. OyHKUMS TepMOPETYIMPYIOIIETO BEHTUIA (He CEpUHU «A»)

Perymsroper o6bekroB oxaxaenus AKC 114, AKC 115 u AKC 116 crmoco6HH
OCYILECTRIISITh PETYIMPOBAHWE OXHOTO, IBYX WIW TpeX Hciapuresieif; 30ech TpedyeT-
ca: 1 x AKC 114, 1 x AKC 115 u 2 AKC 116. OnHu pacrionaraioT pyHKIIHMEl «OTTau-
BaHUS C MIPUMEHEHHMEM ra3a» M B KaueCTBe aJIbTCPHATUBBI K «(DYHKUMHU pacliUpH-
TeJbHOTO KianmaHa AKV» ellle TpaauLIMOHHON «yHKIUEH TepMOpPETYIUPYIOLIErO
BEHTIIS».

DyHKIMA 3JEKTPOHHOTO BIIPbICKA MOXET ObITh OTKJIIOYEHA, U TOraa oHa Oy-
JEeT BBIIIOJIHITHCA TEPMOPEryJIUpYIOIIHM BeHTWwIeM (HanmpuMmep, tTuna TE). Tlpm
TAKOM BapHaHTe HCIOJIb30BAHUS HEOOXOAMMO MOIKITIOUUTHL 3JAEKTPOMArHUTHBINA
KjiamaH K Beixogy AKV peryastopa. MDyHKIUS TEPMOPETYJIWPOBAHUS TMpPU3BaHa
YIPaBIATh TPOLIECCOM BKITIOUEHUSI/BLIKIIOUEHNS 3JEKTPOMAarHUTHOTO KJIanaHa, B
pe3yJbTaTe Yero yaaeTcs YIEepXUBaTh TEMIIEPATypy CPedbl Ha TpedyeMoM NOCTO-
STHHOM YPOBHE.

4.3.11.3. YyscmeumenvHole snemenmol dam1ukoé muna AKS 11

PasMmeuienne gatyukoB Tvra AKS11 npeaycMOTpeHO Ha KaXZAOM MCHapuTesie NpH
ucrnonb3oBanuu peryasaropo AKC 114, 115 u 116. KonuyectBo MoKa3aHHBIX Ha
PUCYHKE YYBCTBUTEJIBHBIX JIEMEHTOB 3aBHCUT OT HAJIW4YUS PaCIIMPHUTEIbHEIX BEH-
TUJIEH C LUPOTHO-UMNYIbCcHOU Momymsiuveid Tvna AKV. B tpagnumonHoi GyHK-
UUH «TEPMOPETYIUPYIOIIETO BEHTHIISA» JaTYMKKA S| U S2 He TpebyloTcs: (M3MepeHUe
XJIaAareHTa MPOMCXOANT HA YPOBHE «BKJIIQUEHO» M «BBIKJIIOYEHO» B COCTOSIHUH IIe-
perpeBa). Takue OaTYMKM HE HYXAAOTCS B SKPaHUPOBAHHOM Kabese mp#l IOXA-
KJIIOYEHHH K PEeTyJISITOpY B paclpeaeauTeTbHOM mKady — 34eCh 10CTaTOYHO OOBIY-
Horo Kabensg tuna NYM.

4.3.11.4. Pacwupumenvroiii genmuab muna AKV
C WUPOMHO-UMNYAbCHOU MOOyAAyuel

JLta KaXxIoro ucrapuress ObUIM pacCUUTaHbl TPalWiMOHHBIE TEPMOPETYIHPYIOIINE
BEHTWIH ¢upMBI Alco.

B kauyecTBe ajqbTepHATUBBEI MOTYT OBITH TPEJIOXEHB! OTHOCSIIMECA K CUCTEME
Danfoss ADAP-KOOL® pacumpurenbHble BeHTWIH AKV. B atom ciydae, npasia,
MOTPEOYIOTCSE HEKOTOPBIE NOMOMHUTEIBLHBIE PACUETHI.

Hng ucniaputeneit tuna SGB63-F41 ¢ HoMepamu ¢ 1 1o 6 u 8, 9 npou3BeneH-
Hblii pacyeT JaeT OCHOBaHWsA U BhIGopa ciedyiolero tumna BeHTWIs: AKV 15-1
(cM. Tabi. 4.26).
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Puc. 4.58.
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Tabmuna 4.26. DiaexTpoHHbIe paclMpurteasHbie BeHTWIH Danfoss ADAP-KOOL®

XnapareHTt R 507
MuH. Temneparypa KoHzeHcayuu 40,0°C
MuH. paBnenne koHpeHcauwu (abconoTHoe) 18,3 6ap
Temnepartypa xkuneHus -35,0°C
[asneHve knneuus 1,7 6ap
Pa3HocTb faeneHuid B pacnpepenutene m Tpybonposoaax 1,0 6ap
PasHocTb faBneHui Haf BeHTUNEM 15,6 6ap
TeMnepaTtypa >XMAKOCTH Nepeg BEHTU/IEM 36,0°C
MpounasogurensHOCTs UcnapuTens 13,5 «Br
Tpebyemas npoU3BOANTENDHOCTb BEHTMAS 17,5 «Br
PekomeHayeMbit BEHTUNb AKV 15-1
MpoussoanTenbHOCTD BeHTUASA, KBT 19,6
PacuetHan cteneHb oTKpbITUA BEHTUNA, Y% 69,0

JUta ucnaputens tuna SGB56-F41 ¢ HoMepoM 7 mpousBedeHHBIN pacyeT MoKa-
3a nenecoodpa3HoCTh BeiOOpa BeHTWIA TUa AKV 15-1 (cMm. 1abn. 4.27).

Ta6mmua 4.27

XnapareHt R 507
MuH. TeMnepaTypa KOHAeHCalWu 40,0°C
MuH. pasneHue KoHAeHcaLuM (a6comorﬁoe) 18,3 6ap
Temnepatypa KuneHus ~-35,0°C
Basnenue kunexns 1,7 6ap
Pasvoctb pgasnenwit B pacnpepenutene u tpybonposoaax 1,0 6ap
PasHocTb paBneHni Hap BeHTUNEM 15,6 Gap
Temnepatypa XXWAKOCTH Nepep, BEHTHNEM 36,0°C
MNpowvssoanTenbHOCTL Ucnaputens 11,0 «Br
Tpebyemasi NPOM3BOANTENBHOCTL BEHTUAA 14,3 kBt
Pekomerayembiit BeHTUNDL AKYV 15-1
MNpon3soaHTENbHOCTD BEHTHAA 19,6 «Br
PacueTHas cteneHb OTKPLITUA BEHTUAA 56,2%

Oyukiua BeHTwIsa THa AKV 15 HarisaHo NpeacTaBieHa Ha IPUBEIeHHOM HUXe
yepTexe.
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Konnavok
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BcnomoratenbHoe conno

0. KaHan BxomHOro conna

1. Kpbiwka u3 yyryHa ¢ WapoOBUAHbIM
rpadutom 40.3, uyryu

2. Ceqno knanaxa 13 YyryHa ¢ LapoBsuj-

Heim rpaduTom 40.3, yyryn/natyHe

3. NpyxuHa knanaxa

4, BcTaska knanaHa

SR OENOOI AW~

—_

—_—

[} € 12 18 ¢ “

MpoM3BOAMTENLHOCTL BEHTUAS PEryNNPYETCS HA OCHOBE WWPOTHO-MMNYAbCHON MOAYISLNY.
B TeueHue neproaa B 6 CeKyHz perynatop noAAET Ha KaTyliKy BEHTWIS W BHOBb OTBOAWT OT HEe CHr-
Han HanpsxeHust. B peaynbrate BEHTUAb OTKPHIBAET NMBO 3aKPLIBAET NPOXOXAEHME XJIafareHTa.

COOTHOWEHMe NepUOAOB OTKPLITUS/3aKPHITUS W ONPERENSIET COOTBETCTBYIOULYIO NPOU3BOAUTENb-
HOCTb BeHTUNS. NpK BLICOKOR nOTPeBHOCTM B XONOAE ANS 3aMOPaXMBaHUA BEHTUNb OCTAETCS OTKPbI-
ThIM Ha NPOTAXEHUM NOYTH BCErO 6-CEKYHAHOrO nepuoaa. B cnyyae xe oxnaxaeHus Ha OTKPHITUE BeH-
TUNS NPUXOAMTCA MWL YacTb YKa3aHHOTO BpeMeHu. COGCTBEHHO pacxop xonofa onpepensercs
PerynsiTopom.

Ecan Hukakoro oxnaxaenns Boobuwe He Tpebyercs, BEHTMNb 3aKPLIBAETCA, BLIMONHAA TEM Ca-
MbIM GYHKUMKIO 31EKTPOMArHUTHOMO Knanaua.

Puc. 4.59.

IIpumeyanus:

1. Ilpu ucnonb3oBanuyu BeHTwIe AKV MOHTHpYeTCst IO 5 YyBCTBUTENBHBIX 3J1E-
MEHTOB JaTYWKa Ha KaXKIbIil HCIApUTEb.

2. DJIeKTPOMAarHUTHBIN KJIallaH IUIsl XKUAKOCTA He TpeOyercs.

3. Bo u3bexanue MTHOBEHHOIO ra3000pa3oBaHUs ISI KOHAECHCATOpa ClEAyeT
JIOTIOJIHUTEIBHO MPETYCMOTPETh KOHTYP MEePEOXIaXIeHNT BO3yxa, CIIOCOOHBIN 0bec-
neynTh nepeoxitaxneHue nopsinka S K. Ecam ycraHOBKa yXe pacrionaraer rnepeox-
JIAXOEHWEM XJlaJareHTa, yKa3aHHasi BbIllle Bepcusl OTTIafaer.

4. XXuaKoCTHBINA TPYyGOTIPOBOI PACCUMTHIBAIOT HA OCHOBE OCOOEHHOCTEN XapakTe-
PUCTHKHU OTKPBITUA KIamaHa (OTKpeITO: nporekanue 100%, 3akpbiTo: nmpotekaHne 0%)
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C YYETOM €r0 MaKCUMATBHOM IMPOITYCKHOI CIIOCOGHOCTH. UTOOBI HCKITIOUUTH BHE3Al-
Hble yIaphl JABJIeHUS [TPH OTKPBITUM WIH, COOTBETCTBEHHO, 3aKPBITUH KjdIlaHa, MaK-
CUMAaTbHasE CKOPOCTh B XHUIKOCTHOM TpyOOIIPOBOIE MOJLKHA COCTaBasATh oT 0,5 mo
<1,0 M/c. Obsi3aTe/IbHO MPOBEPATH TUAMETPHI IO BCEMY TpyboIpoBomy!

4.3.11.5. Jucmanyuonnas nepedaua OAHHBIX

s nepefayy faHHBIX XOJOMWJIbHAS YCTAHOBKA OCHAILECHA ITO IMPHHLIMITY CUCTEMBI C
ynpasiaeHueM ot [1K (uro peanmmiyercss TOaB30BaTeIeM Ha MECTE MOHTAaXa) C BO3-
MOXHOCTBIO AWUCTAHIIMOHHON Nepemadd WHGPOPMALIMUA M3TOTOBUTENIIO YCTAHOBKHM U
obecricueHMEM BHEIIHETO JOCTYIIa K Heil.

ITpu 3TOM HEOOXOMUMBI CIAEAYIOLIUE KOMITOHEHTHI.

— INoaxmoyeHHBIN K ITUHe Tepemaud JaHHBIX DANBUSS® noruuyeckuii sne-
MeHT Monema Turia AKA 244 B xauecTBe MHTepdelica MexXny CHCTEMOW yIIpaBiIeHUs
ycranoBkoit u T1K. Ha unrepdeiice RS232 naxomurcst MmogeM tuna LASAT Web Set
Go, obecrieuuBalonuil Te1eOHHYIO CBS3b C M3rOTOBUTEIEM. 3/1eCh NMPEIYyCMOTPEHO
nporpaMMHoe obecrieueHre Tina AKM Ha OCHOBe MPOTpaMMbl C JOCTYTIOM KO BCEM
(GYHKUUSIM B pa3HbIX PETYIATOpAX.

K mmne DANBUSS® noaxirodeHa Takxke jgornyeckadg cxeMma 11K tuma AKA 241
IUIST 3KCIUTyaTallMOHHUKA ycTaHoBKH. ITocpenctsoM 9/9-1omocHOTO KOMIBIOTEPHOIO
KabeJIsl yCTaHABIMBAETCS CBSI3b C HOYTOYKOM IOJIB30BATEINs, PACIIOIATAIOIUM CIIEIH -
anbHBIM TakeToM TiporpamMm AK-Mimic.

4.3.12. Moodyaupyrwuiee pezyauposanue 0aeaenus 0418 ommausanus
C npumeHeHueM nepezpemozo napa

151 oTTauBaHMs MeperpeThiM MAapoM B MPOLECCe pa3MOPaKUBaHUS TpeOyeTcs TMOBBI-
LIEHHOE NABJIeHUE Ta3a Mepel UCTIApUTENIeM, YTO TO3BOJISIET OTXKUMAaTh OOpa3yIoLIMICs
KOHAEHCAT B HanpamieHU# KOJUIEKTOpa. DTO JOCTHUTAETCsl ¢ TIOMOHIBIO YTIPABJIsieMOro
KOHTPOJIbHBIMU CUTHANaMU peryisaropa Aapienust (Danfoss PM3). K peryaupyroniemy
MOIYJIIO OTHOCSITCS TaKXKe JIBa peryjistopa Bbicokoro gapieHuss CVP u BcioMoraresib-
HBII 2MexkTpoMarHuTHBIM KiartaH EVM. B pexuMe OXJaXmeHWsT 3JIeKTPOMAarHUTHbLIA
KJIaTlaH, CMOHTHPOBaHHBIM Iepea OOHAM M3 AByX peryiasitopoB CVP, oTKpwIBaeTcs.
[Ipn 3TOM B HarHeTaTeIbLHOM TpPYOOIIPOBOIE YAEpXWBAeTCS, HANpUMeEp, IaBJICHUE
12 6ap. B npoliecce oTTauBaHUS 3TOT 3ACKTPOMATHMTHBINA KjianaH 3aKpbIBAETCSI, UHU-
UMUpYs CIeayommil 3a HuM peryistop CVP, 61aronapsi KOTOpOMY B HarHETATEJTbHOM
TPYOOIIPOBOAE YAEPXKUBACTCS AaBieHMe, Harpumep 14 Gap. DTUM obecreurBacTcsl TO
OOCTOSATENBCTBO, YTO TIEPE MOMIEXAINMMH OTTAMBAHUIO MCIIAPHUTENISIMHU UMEET MECTO
TeperpeThiil ra3 60Jiee BHICOKOIO JABJICHMS, YeM B pe3epByape. Ha TOT ciydait, eciid B
CIHJTY KaKuX-TH0O0 MPUYUH JaBeHUE B KOJUIEKTOPE OMYCTUTCS] HUKE MUHHUMAIBHO JO-
ITyCTUMOTO 3HAa4Y€HMSI (YTO IOCTABWIIO OBI 1101 Yrpo3y Hogavy XJIagareHTa K eIle Oxaax-
MAIONIMM WCTIADUTENSAM), MEXIY HATHEeTaTeNbHBIM TPYOOIIPOBOAOM M KOJUICKTOPOM
CMOHTHPOBAaH TPYOOIIPOBOI C PETYJISITOPOM NABACHMUST B KOJUIEKTOPE, DTOT PETYIISITOP
tina KVD mnpu3BaH yiepXMBaTh JaBieHHE B KOJUIEKTOpE Ha MHUHUMAJIBLHOM YPOBHE.

CucreMa peryTupoBaHUS JABRIEHUSA BKIIOYAET B CeOs CIIEAYIOUME KOMIIOHEHTHI:

1 TnaBHbIi BeHTHITb PM 3-50 ¢ mpunasiHHBIM iaHueM Tuna 12, 54 mu;

2 BcrioMoraTesibHbIX BeHTwIs1 Tuna CVP, 4—28 Oap (BbICOKOE IaBIIEHUE);

1 BcrmoMorate/IbHBII 31€KTPOMArHWTHBINM KianmaH tuiia EVM + katymika 230 B;

1 coenHeHNEe MaHOMETPA M JOTIOJHUTEIBHO €liIe:

1 perynsitop masienus B xomiekrope KVD 15;

1 37MeKTpoMarHUTHBINA KlaraH, HarHeTaTeIbHbIA TPyOOIIPOBOA AJIST peXUMa OTTa-
WBaHUSI — CM. BJIEKTPOCXEMY, M€ JIEKTPOMArHUTHBIE KJIANIAHBI OTMEYEHBI 3BE30Y-
koit (*), dupma Danfoss, Turra EVR2S5, maiika 35 mm.

91128
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4.3.12. 1. Texnonozcuueckas cxema «pe2yiupoeanus 0QéAeHus
N0 NPUHUUNY CEPEOYNpasieHus»

CwMm. puc. 4.60.

4.3.12.2. Pacuem peeyaupyroueco modyas ¢ cepeoynpasieHuem
gupmot Danfoss

TexHuyeckue XapakTepHCTHKH:
KoMOuHMpoBaHHAS XOJOTWILHAS YCTAHOBKA ¢ BUHTOBBIMU KOMIIPECCOPAMMU:
g, = 120,6 kBt; P, = 100,5 kBr; t, = —27°C;
R 507:
t,==35C; P, =
AT, =2K; 1" = —28°C;
1. = +40°C; P, = 18,61 6ap; t, = 0°C.
— PasHocTb sHTATBIMA: g, = A" — A, KIDK/KT,
h, = h, = 200 xx/xr; h’ = 349,83 KIx/KT;
Gon = 349,83 — 200 = 149,83 xJIx/KT.
— Maccosbnit pacxon xnagarenta: my = Q /q.,, Kr/c, rae: Q,, KIX/c, q., KIX/KT.
m, = 120,60 : 149,83 = 0,8049 xr/c = 2897,64 Kkr/4ac.
4.3.12.2.1. Pacuem xo3ppuyuenma nponycknoii cnocobrnocmu k,

u evibop pezyasmopa PM pupmot Danfoss

m T
k = . 1 5 : ]
MRV Y Py
e m,, Kr/dJac;

T,, K — temniepatypa mepel BEHTUJIEM,;

AP, bap — mepenal JaBieHUS B BEHTWJIE; 3mech: xenateabHo 0,10 Gap;

py — IUIOTHOCTB ra3oB/NapoB B HOPMAJIbHOM COCTOSIHUM (CTaHAAapTHas IUIOT-
HOCTE p,) 1ipu 0°C u P = 1,01325 6ap.

1,71 Gap; ¢,

, Vdi

= —37°C,; P, = 1,57 Gap;

R507:

oo =13 MOJIEKY/ISIDHBIN BEC X1aqareHTa B KI/MOJIb
N7 MoneKyJSpHBIi Bec BO3yxa ¢ 28,8 Kr/MoIb

Px. rsoer = 4,46 KT/M%;

P, — naenenue nepen BenTwieM; P, = 18,61 Gap.
P, — namnenue mocie BeHTwIss; P, — AP = 18,61 Gap.

= 18,51 6ap.
Xnaparent MonexynapHbii Bec, Kr/monb
R 134a 102
R 407C 86,2
R 404A 97,6
R 507 98,8

nl
i

P

[

>

Pacuer TeMniepaTypsl nepen BeHTUieM: ;= T,(

rne 7, = 273,15 + ¢ + 10;
T, = 273,15 + (—35) + 10 = 248,15 K;
P/P = 18,61/1,71 = 10,88;
n = 1,2 (npuMepHasl OlIeHKa).
T, =248,15-(10,88) 7 =369,42 K.
t, = 96,27°C.
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QOBpatHui Tpybonposos
. 1% OTBOJA KOHfeHCaTa

Marvcrpanshii] K ucnaputenam
BCACHIBAIOWIMA

Tpy6ONpoBOZ, OT MCnapuTenei
K KOMGMHMposaHHoﬁ
yCTaoBKe_

XupkocTHuiii Tpy6onposog,

+A

Konnextop ans c6opa
HarxetarensHuit Xugkocth
TpybONpOBOA OTTAaNBaKMA —
1 ‘pr6onposon
KAV 42 L koHngncaropa
KD
K iy nepe-
OXnagh-
e84 -~ or [lByxxkaHanbHuiit KOHAEHCATOP
et
Harketatenbhbii
1pybonposog P
0T YCTHOBKH <
ML
Puc. 4.60.
2897.64 369,42
k, = . 2 =37,71 M*fuac.
VTSI 014461851 M/
Briopano:

YrpasnsieMblil 110 AaBJ€HMI0 peryisTop tMma PM 3-50 B KauecTBe IJIaBHOTO
BEHTWISI C BeJIMYMHOM &, comtacHo Katanory = 43 M*/uac.

Cocrasasiionue:

1 BCrIOMOraTesIbHBIi JIEKTPOMArHUTHBIM Kiarnad EVM + xaryiuka 230 B;

2 perynsaTopa namneHus: KonaeHcaunu CVP (Wist BHICOKOTO naBieHust), 4—28 Gap;

1 ¢nanen tTvna 12, naiika 54 MM, st PM 50;

1 coennHenmne ans MaHOMeTpa, KpoMKa 1/4” (¢ aBTOMAaTHYECKMM 3aMbIKaHHEM).

9*
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Tabmmua 4.28

Mpucoenunenne MaHoMerpa

E@@:’ Cnocob Homep
coeguHeHNs 3aKkaza

§ § e 65/ 10 2782035
s C@I’ 33- caapka,/naiika
 $=m == i oowa /4 (¢ amove 2782041
TUUECKHM 3aMbIKaHMeM)
cf ]
= = =

BcnoMoratensHele BeHTURH

2 'FYnpagnsemsii Duanazon P, 6ap  Ne 3axasa N
mosasnenso  or06goF2  27BI101 i
BcnomorarensHoit  or O go 7 2781100

sewmwib Tna CVP  or 6 go 22" 2181160
Vnpasnsessii Tivanason P, Gap Ne saxasa Komnnexty thnanues (ans Bxofa » Buixoga)

'i -ino sasnenio o1 ~0,40 m;‘+7 27B1070 Tun sentuna Tun chnaviya CaapHble dhnausi Nastbie aanypl
@ BCNOMOTaTeNbHbIH aoimos Ne sakasa®  gioimos Ne sakasa® MM Ne saxasa*

et THna CVC

€ NHCORAHHEHHEM M 20 12 3/4 2IN1220 7/8 20123 2 v
curHana PM 25 1 2IN1225 11/8 211229 28 21L1228
- PM 32 23 11/4  2IN2332 13/8 212335 35  27L2335
Ynpasnsemoli EyaaaonAP,Gap Ne 3aKasa 1172 N340
N0 PasHOCTH Huaoe gasnesme 2781102
AaBAeHui or0 e’ PM 40 24 1172 2IN2440 15/8 271L2441 42 2712442
E BcnomMorarenbHbii  Zaviconoe garnesme 2781162 2 2IN2450
sexmun una CVPP o7 0 o 7 PMS0 25 2 2IN2550  21/8 2712554 54 21L25%4
I Ynpasnsemld PAuanazon, °C Ne zakaza 21/8  2IN2565
. E no TeMnepatype ot ~40 go 0 2781110 PM 65 2 21/2  2IN2665 25/8 2712666 76 27L2676
Bcnomorarenskbit ot =10 go +25 2781111 3 2IN2680
sentunp Tna CVTY or +20 o +60 2781112 ~
- * HoMep 3aKa3sa IeHCTBUTEIIEH JUISL KOMIUIEKTa, COCTOAILErO U3 BXOIHOIO U
IneKTpOMAHHTHBN Ne aaxasa . BBIXOZHOTrO duIaHLEeB.
S SCNOMOTATENbHbN  TBPEMeHHbI  TTOCTOSMHBIA
sentunb Tna EVM Tox ~: TOK =1
: g k u12  2Btiag Mpumep: PM 3-40, saxas Ne 27F1034:
i b TlocraBka CPV w1 eie 6onee BEICO- +11/2”, xomnaekt dnanues, 3akas Ne 27N2440;
H KHX BENHYKH JABICHUS BO3MOXHA MO + CPV, 3akaa Ne 27B1100;
1 gneuaaxaay. + CVT, aaxaz Ne 27B1111;
1 M:}/(I;pa:;m;o%uaee é‘;ﬂ:“ﬂgﬁ:}’{”ﬂ";‘g 6"":’ . + EVM, 3akas Ne 27B1122, 220 B, 50 Ty;
H ND: s croplz)m,l e uanng:lllmi + npHCOEHHERHE MaHOMeTPa, 3aKa3 Ne 27B2035.
] HD: a5 CTOPOHBI BRICOKOTO IABJIEHUS.
] 3 B 3akax oOA3ATEIBHO YKABIBATL HOMEP
1 33Ka33, BEIMYMHB] HATTPSDKEHHST W YacTOTBL
1 4 AIICOPOLIMOHHBIH HATIONHHTE b, KaITI-
1 JIAPHas TpyoKa 5 m.
* NprHagnexHocTH:
) 3- Breuimee coennnenve, Ne 3xasa
--- B TOM unCne ANA Naposoro 27F0498
conna, 3aka3 Ne 27F0498

IIpumevanue:

B paciuvMpeHHbIX TaGnMIax paboyux mapamMeTpoB IJIaBHBIX BeHTIIel Tuia PM B
cinyyae PM 3-50 mpousBoauTeIbBHOCTh MO TIEPErpeTOMY a3y mpoBepsieTcsi B KBt mpu
CKOPPEKTMPOBaHHOM TemrepaType rasa § = —35°C u AP = 0,20 6ap. Takxe u pacxon
MeperpeToro ras3a B KI/C TpoBepsieTCs NpU CKOPPEKTUPOBAHHOW TemIieparype rasa
t, = —35°C u AP = 0,20 6ap. Bentune PM 3-50 Bo Bcex ciyyasx obGecrieuuBaeT
HEOOXONMMYIO TPOH3BOAMTENBHOCTD.

4.3.12.2.2. Boibop pezyaamopa oaeaenus 6 koatexmope ¢upmot Danfoss

Perynsitop nmamneHust B xosuiekrope KVD moBbilIaeT 3KCIUTyaTallMOHHYIO Oe3o0mac-
HOCTb U CITYXUT JUTSI TIOIIEPXAHUA JOCTATOYHO BEICOKOTO JABJIeHUs B 0ake BO m30e-
>KAHUE TOTIOJIHIUTEIBHOTO BHE3AITHOTO ra3000pa30BaHMsA B XUAKOCTHOM TPYOOIIPOBO-
ne. Beibpannbiii perynsitop KVDI15 ¢ naiikoii 16 MM MOHTHpPYETCA Ha YCTaHOBKE C
OpUMeHEeHHEM 3-MEeTpOBOi TpyOsl 16 x 1 MM MeXIy HarHeTaTeJbHBIM TPYGOIPOBO-
JIOM ¥ TpyOOTIPOBOJAOM KOHIEHCATOPA.



4.3. [Ipoexm: Huzxomemnepamyphsili cxaad 26\|\)

4.3.13. Ilpoexmupoeanue naznemameavHozo mpyoonpogooa
ommaueanus

IMpu BLIGOPE Pa3MEPOB HATHETATEIEHOTO TPYOONPOBOAA OTTaUBAHMS B Ka4yeCTBe paboyero
napameTpa Gepercsi S5KBUBAICHT SJEKTPUYECKON TEIUIONPOM3BOAUTEIBHOCTY UCTIApUTE-
neit. B karanore ¢pupmbl Kiiba Mb1 HaxomyM 1ist ucnapurens tanma SGBE 63-F41 semiuu-
HY TIONHOM TIPOM3BOIUTENLHOCTH TPH OTTAMBAHUM, paBHyIO 11,76 KBr (3TOT mapamerp
BKJTIOYAET B Ce0s1 MPON3BOIMUTENBHOCTD, HEOOXOIMMYIO ISl OTTAaUBAHUS HE TOJIBKO KOpITy-
ca UCTIapWTEJIst, HO M KaruiecOopHuKa), a s ucrapurens tuna SGBE F56-F41 — semuun-
HY IIOJIHOM TIPOU3BOAMTE/ILHOCTH PH OTTAMBAHKM, PaBHYIO 8,98 KBT.

Yuacrok 1

HarHeTaTeIbHBIA TPYGOIIPOBOI OTTAMBAHMS HA Y4acTKe OT KOMOMHMPOBaHHOM
ycTaHOBKH K y31y C 1 ganee K y31y A pacCUMTHIBAECTCS UIST MAKCMMAJIBHOM MPOU3BO-
IUTeJbHOCTH oTTauBaHua Q = 35,28 kBT, mockonbKy B pe3yibTare JeJ€HHA Ha KOH-
TYpbl PETYIMPOBAHMS OIHOBPEMEHHO TOMBEPIAIOTCS OTTAMBAHUIO MAaKCHMYM 3 MCIa-
putens (3 x 11,76 xBT).

TMo cOOTBETCTBYIOILEH HOMOrpaMMe JJI MEIHOTO HarHeTaTeJTbHOro TPYBOIIpoBo-
na ¢ R 507 npu Hanuuuu nepenana temnepatypsl AT = 1 K; ¢ = —=35°C; 1. = +40°C
onpesensieM quaMeTp Tpyosl d, = 42 x 1,5 mM. JIlaHHbI# HAarHeTaTe bHBINA TPyGOIIPO-
BOJI OTTAMBAHUSI U30JIMPOBaH ¢ NOMOIIbIO pykapa Armaflex H.

Tpebyemas miuHa TpyGoIpoBoaa: 15 M MemHO# TpyObl 42 x 1,5 MM;

15 M Armaflex H42.

HarHeTarenbHBIA TpyGollpoBoa oTTauBaHusa OT y3na C K ucrapureassMm 8 + 9

(koHTYp 1) poKNaabIBaeTCs B KaMepe NPEABAPUTETIBHOTO OXJTAXIEHUSI 5TaXO0M HUXe!

oo = 10M; I = 15 M; NPOM3BOIUTENBHOCTD: 2 X 11,76 = 23,52 kBr.
Ucnoib30BaHWEe HOMOTPAMMBI IS MEIHOTO HATHETATEJIbHOTO TPyOOIpoBO#a
orrauBanus ¢ R 507 npu Haiuuuu nepenaga temneparypst AT = 1 K; ¢ = —35°C;

t. = +40°C naet nuametp TpyOnl d, = 28 x 1,5 MM. B 1es1s1x nmoanepxaHus yKa3aH-
HOTO YpOBHS TEMIIEPATYD NPUGEraoT K N30IsIIUU TpyOonpoBoaa pykaBoM Armaflex
tuna H (HoMuHanpHas TomuuHa 13 MM).

Tpebyemast auHa MenHoii TpyGnl 28 x 1,5 MM: okono 12 M.

Tpebyemaa mmuHa Armaflex H 28: okono 12 M.

Ysen C
o Kucnapurenam 1-7 L 42 1,5 H42 _, OT KOMGHHUPOBAHHON YCTAHOBKM
~ Y

28x 1,5 KAV42

Y3en D
>
K konnexTopy
Ot BeHTunn PM
Vda 8 Vda9

Puc. 4.61.
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K ucnaputenam 1-3
(perynupoBOYHbIA KOHTYP 2)

35x 1,5 MM

Y3en A Yzen C

OT koM6MHUPOBaHHOI
l TaHOBKM
L2x 15MM 42 x 1,5 MM 42 x 1,5 MM ¥e a(o

3akpuiTo

28x 1,5 MM

Npw oTTauBaHmy koHTypos 1 uim 2

Yepes y3en D
K ucnaputensm 8, 9
(PerynupoBo4Hbit KOHTYp 1)

Puc. 4.62.

Yuacrox 2

HaruHerareapHblit TpyGOTIPOBOL OTTAaWBAHUA OT y31a A K KOHTYPY 2, OTHOCSIIE-
Mycs K ucmaputeasaMm 1, 2 u 3.

Loow = 17 m; [ = 25 M (OKpYIVIEHHO); TIPOM3BOAMTEILHOCTE: 3 x 11,76 kBt =
= 35,28 xBT.

HomorpamMma 1jisi MeTHOTO HarHeTaTeJabHOro Tpybornposojga ¢ R 507 nipu ycio-
Bun: AT = 1K; ¢t = —=35°C; 1. = +40°C — nuametp Tpy6n! d, = 35 x 1,5 Mm.

Tpebyemas mmHa MeagHOH Tpy6sl 35 x 1,5 MM: okoso 17 M.

Tpedyemas miuna Armaflex H 35: okomno 17 m.

VYuacrok 3
HarHeTaTensHbiil TpyOONPOBOA OTTAMBAHUSA OT y3da A K peryJMpoOBOUHOMY KOH-
Typy 3 (ucniapuream 4, 5 u 6) (cM. puc. 4.63).

35x 15 MM

Ysen A EVR25:

0HG. BLMUCIEHH = 35’28 KBT X 1'06 X 0187 = 32153 KBT-
HG, xatanox = 38’2 KBT; AP: 012 630
Danfoss EVR25, naiika 35 Mm ' )
AR, =0,26ap- 32536811 _ 0,145 6ap.
38,20kBr
AP = 0,07 6ap.

MUH

42x 15 MM

Y3en B

K ucnaputensm 4-6
(PerynupoBO4HBIA KOHTYD 3)

Puc. 4.63.
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Puc. 4.64.

¢ 42x 1,5 mum JY3enB

22x 1mm

\ 4

K wcnaputenio 7
(koHTYp perynupoBaHus 4)

L. =75wm; [ _ =100 M (OKpyIJIEHHO); TIPOU3BOAUTENBHOCTE: 3 X 11,76 xBr =
= 35,28 kBr.

CoriacHO HOMOTPaMMe, TIPY YKa3aHHBIX Bhlllie 6a30BbIX YCIoBuUsX: d, = 42 x 1,5 MM.

TpebyeMas miHa MeaHOUM Tpyowl 42 x 1,5 MMm: 75 MeTpOB.

Tpedyemas mmuHa Armaflex H 42: 75 mMeTpos.

Yuacrok 4

HarHetaTe bHBIN KOHTYp OTTaMBaHUA OT y31a B K perymupoBoYHOMY KOHTYpY 4
(ucntaputens 7) (cM. puc. 4.64).

L= 6Mm; [ =9 M; npousBoauTeabHOCTL: 8,98 KBT,

BBIOpaHoO: 16 x 1 MM;

oT y3na B ¢ penykieii mo: 22 x 1 Mm.

TpebyeMas utiHa MeaHOM TpyOsl 22 x 1 MM: OKOJIO 6 M.

Tpebyemaa mmuna Armaflex H 22: oxono 6 M.

Tabmuma 4.29. CsogHasa Tabayua yCTaHOBJIEHHBIX JUAMETPOB TPYO B IMHUU OTTauBa-
HUS Y TETUIOM30/SILIMOHHOro pykaBa Armaflex

Anametp 1py6 22 x 1 mm 28 x 1,5 mm 35 x 1,5 Mm 42 x 1,5 mm
Anvna, m 6 12 17 90
Armaflex H, m 6 12 17 90

4.3.14. Ilpoexmupoeanue mpy6onpo6odoe cauea KoHOencama
u npodyexu

st cnuBa KoHAeHcara BIGUpaeTcsl TpyooIpoBox OoT Beixoda Vda7 K y3my B:
= 4 metpa; d, = 18 x 1 MM.

lNOM
Yuactok 1

TpyGonpoBon s ¢yiBa KOHICHCATa OT BRIXOHOB Ucrapureneil Vda 4, 5 u 6 K yaiy B:
.= 17 MeTpoB; d, = 22 x 1 MMm.

TeOM

Yuacrok 2 :
Tpybomnposon Ansi ¢IMBa KOHAeHcaTa OT y3ia B k yany A:
[ = 56 MeTpoB; d, = 22 x 1 MM.

TeOM

Yuacrok 3
TpybonpoBon Ut c1MBa KOHIEHCATa OT BRIXOI0B UcHapuTteneit Vda 1, 2 u 3 K y3iy A:
! oy = 17 MeTpoB; d, = 22 x 1 mMMm.
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Yuacrok 4

TpyOGoripoBoa misi civBa KOHJEeHcaTa OT y3/la A K KOJUIEKTOPY HU3KOTeMriepa-
TYPHOW YCTaHOBKHU:

.. = 10 MeTpoB; d, = 22 x 1 mm.

reoM
Yyacrok 5

TpyborpoBon 11 ¢JIMBa KOHASHCATA OT BRIXOMOB UcHapuTeneil Vda 8 u 9 k yany C:
.. = 10 MetpoB; d = 22 x 1 Mm.

reoMm

Yyacrok 6

TpyGolipoBoa MponyBKU OT NpenoxpaHuTeIbHoro kiamana KSV Ha konnekrope
npsiMo B atMocdepy:

.= 6MeTpoB; d = 22 x 1 mm.

TpyOonipoBoa poayBKM OT TpeloxpaHuTenbHoro Kinanada UeSV Ha kojnekTope
K CTOPOHE BCACBIBAHMUSL:

[ . =3 Metpa; d = 22 x 1 mm + 3 M Armaflex H22.

reom

4.3.15. Ceodnan mabauua nonepe4nvix cedenui
ecex mpebyemoix mpyb u pyxaeoe Termoflex

Taoauna 4.30

MeaHas Tpyba, M
16x1 18x1 22x1 28x15 35x15 42x15 54x2 64x2 89Ix2 108x25

6 17
100 10
3 4 9 12 13 99 19,5 6 6,1 8
23,5 19,5 14 56 14
26,5 23,5 124 68 40 104 19,5 6 61 8
Pykas Armaflex H, mm
H 15 H 18 H 22 H 28 H 35 H 42
' 3
23,5 19,5 6 56 17 90
14 12 13
23,5 19,5 23 68 30 90
Pykas Armaflex M, mm
M 35 M 42 M 54 M 64 M 89 M 108
10 14 19,5 6 61 8

4.3.16. IIpoexmuposanue omdeaumeasn Hcudkocmu
60 ecacviearouiem mpy6onpogooe MAauluHHO20 3a1d

C yueToM Tipollecca OTTauBaHMs! TIEPETPETHIM MMAapOM B HaxXOMSILIWHCS B MAUIMHHOM
3ajie BeachiBaloIMK TpyGorpoBon (d, = 108 x 2,5 MM) BCTpaMBaeTCsl OTACIMTENb K-
koctu TMNa FA-104-80T dupmel ESK co ciemnyommmi pacueTHbIMYM MapaMeTpaMu:

V... HSN6461-50 = 165 m*/gac; R 507; ¢ = —37°C; P, = 1,57 6ap; . = +40°C,
P.= 18,61 6ap; cOOTHOLIEHNE JaBIEHUI:

PC/Pj = 18,61 6ap/17,57 Gap = 11,85 = 12; koadpuurenT mogauu 4 = 0,5;

o — A Vg = 0,5 - 165 M*/uac = 82,50 m’/uac.
Buibop ocyiuecTriaseTcs1 coryacHo Taom. 4.31.
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Tabmuoa 4.31

PacuyetHbie napametpbl

Orgenutens xupkocty, XonogonpoussogutensHocts Q, kBr 06vem-
COEAMHHTENbHDINH pasMep MpPHU Temnepatype KHNeHus Hbli

pacxog,

M /uac

ZSLZSL Tun R404A, RA07A, R 407C, R507, R22 R134a v,

MM floiiMbi +5 0 -5 -10 -15-20 -25 -30 -35 -40 +5 —10 -20-30 m*/u
12— FA12/15 Opt. 43 38 32 26 21 17 14 12 10 07 28 16 10 06 40
Min. 22 1,9 16 1,3 1,1 09 07 06 05 04 1,4 08 0503 20
5 - FA12/15 Opt. 70 62 54 46 35 29 24 19 16 12 47 26 1,8 1,1 66

M. 36 31 27 23 18 15 12 10 08 0:6 24 13 09 05 33

6 5/8 FA6. Opt. 84 76 64 52 41 33 28 23 20 14 55 30 20 12 18
Mn. 42 38 32 26 21 17 14 12 10 07 28 15 10 06 39

2 1/8 FA22. Opt. 17 150 126 106 83 70 55 46 38 29 102 56 36 24 158
Mn. 85 75 63 53 42 36 30 23 19 15 51 28 18 12 79

28 11/8FA28. Opt 267 230 190 16 13 11 88 72 58 45 17,598 64 40 248
M. 134 11595 8 65 55 45 36 29 23 87 49 32 20 124

3% 13/8FA3H. Opt. 4 36 32 26 2 1B 14 12 10 8 268 15 98 62 406
Mn. 22 18 16 13 11 9 70 60 5 4 134 715 49 31 203

42 15/8FAd2. Opt. 62 52 46 36 30 25 20 16 14 10 0 22 14 90 512
Mn. 31 26 23 18 15 13 10 80 7 5 20 11 7 45 286

4 21/8FAS54. Opt. 107 92 76 64 52 43 35 28 24 18 0 40 26 16 99
Mn. 53 46 38 32 26 2 18 14 12 9 3% 20 138 495

64 21/2FA67/64..0pt. 153 128 108 90 75 62 50 42 34 26 100 56 36 24 142
Mn. 77 64 54 45 38 3% 25 21 11 13 5 28 18 12 1N

67 25/8FA67.. Opt. 168 142 122 100 84 72 58 48 38 30 108 62 40 26 148
Mn 84 71 61 5 42 36 29 24 19 15 5 31 20 13 4

0 23/4FA67/70.. Opt. 180 154 132 108 90 76 62 50 40 32 114 66 44 28 163
Mn. 90 77 66 54 45 38 31 25 2 1 57 3 2 14 815

80 31/8FA80.. Opt 240 208 176 146 124 104 84 70 56 44 158 89 58 36 218
Mn. 120 104 89 73 62 52 4 35 28 2 79 45 29 18 109

89 31/2FA80/89..Opt. 310 266 226 188 158 132 108 8 72 56 202 114 714 8 210
Min. 155 133 113 94 79 66 54 4 36 28 101 57 371 24 135

104 41/8FA-104.. Opt. 430 360 304 256 210 172 140 116 92 713 210 152 98 62 400
Min. 215 180 152 128 105 8 70 58 46 37 135 76 49 31 200

@SL — HapyxHbii guametp MpuMeHeHHe TONbKO € TeNROOBGMEHHHKOM
Bcacblsarowero Tpybonposoga WNH HarpeBaTeNbHbIMKH 3n€MeHTaMH

Mpumepst pacuera

Mpu- Komnpec- MNpucoegunenne Hactpoitka Temneparypa Kpurepuu WUspenue

mep cop VH, komnpeccopa, SL npouseoau- KHneHus, Bbibopa dmpmp ESK

Ne w/uac wv  poums  tensdoc, % °C

1 13 22 1/8 - -2 R407A; xonogonpoussogutensiocts  FA-22W
Q =47 «Br

2 50 35 13/8 66 5 P/P.=26; =09 FA-42
V=00x50=450/% Y =30w/4

3 126 54 21/8 - -5 90 kr xnaparexTa R 22; FA-67-40
XaniofionponssofmTenchocts @ = 83 kBr

4 105*% 3% 13/8 - -40 V. =11m/y FA-54 WT wm

V=V, 0,85=60wm/ FA-547W

]




@6 Tiasa 4. [Ipakmuueckue npoexmo: X0200UAbHIX YCMAHOBOK

Tabmua 4.31 (okoH4aHME)

Ao Komnpeccop, ogHocTyneHuatbin V. =1xV,
080 \ Komnpeccop, asyxcryneHuartbii, vV =085xV,
0.0 V.. — pabounii obwewm,

0.40 CTYNEHb HU3KOTO LABEHUA
0.20 P/P — cootHowenune paeneHni
000 V  — nonesHblit 06bEMHBIA pacxof
0 2 4 8 8 10 12 14 8 18 20 , — TeopeTnueckuit paboumit obbem
PP, A — KkoathpuumeHT nojaun
PasmepHbie 3CKH3bI
Bbixoa K KOMNpPEccopy Bxon Tabnuua napaMeTpoB OTAENMUTENA YKUAKOCTH THNA
J

FA-104-80T

TexHHyeCKHe XapaKTePUCTHKM:
EmkocTo

Maxc. gonyctuMoe pabouee H3bbiTouHoe
AaBneHue

HcnbitarenbHoe aaBnerne

Makc. gonyctumas pabouas Temneparypa
MuH. gonycrumaa pabouas TeMneparypa
Muh. gonyctumoe pabouee n3bbitounoe
[aBneHve

2 x 40 nurpos;
28 6ap
31 6ap
100°C/—-10°C
~50°C/—10°C
10 6ap

Otaenutenb XXHAKOCTH, THN H ¥4 HapyxHbiH guametp
npucoeauHnaemoro Tpybonpososa
MM MM MM AOHMBI
FA-54-80T 860 300 54 21/8
FA-67-70T 860 300 67 25/8
FA-80-80T 840 300 80 31/8
FA-89-80T 840 300 90 31/2
FA-104-80T 810 300 104 41/8

4.3.17. Bovibop xondencamopa c 6030yuHbIM 0XAa@COeHuem pupmbl
Giintner — ¢ 0ce6biM GeHMUAAMOPOM —
044 X0100UAbHOU YCMAHOGKU C GUHMOBBIM KOMNPECCOPOM

4.3.17.1. Onpedenenue npouzeodumerbHocmu KoHoeHcamopa

Q, = 120,60 BT
P, = 100,50 kBt

Q. = 221,10 xBr




4.3. IlIpoexm: HusKomemnepamypHuii ckaad 2@

Temneparypa Bosnyxa Ha Bxome: £, = +32°C (IpUHATasA HA MPAKTHAKE pacyeTHast
BEJIMUYMHA).

Temneparypa koHmeHcaunu: . = +40°C (NpuHATasA HA MPAKTHKE PacyeTHas Be-
JIUMMHA).

- AT=8K « .

[Ipexne yeM OTACNIUTENH XUAKOCTU OYAET U30JUPOBAH TUIUTAMU U3 MaTepua-
na Armaflex, BOKpYT Ka&XI0ro pe3epByapa MOHTHpYETCS ellie TI0 3 ISHTOYHbIX 3/1eK-
tpoHarpesatesst Tuna HB-65/300 ¢dupmbt ESK ¢ xapakrepuctukamu: 230 B/1 dasa/
50 T'u/65 Br.

C y4eToM Beca B MOPOXHEM COCTOSHUM 96 KI Ha paMy KOMOUHMPOBAHHOM
YCT2aHOBKM HABAPHMBAIOTCS COOTBETCTBYIOLIME NPODUAUN IJd KPEIUICHUS OTHE-
JIUTENIS.

4.3.17.2. Boibop kondencamopa

MecToM yCTaHOBKM KOHIEHCATOPA C OCEBBIM BEHTWISATOPOM SIBISAETCS 1-i 3TaX KOM-
MJIEKCHOTO 3AaHUSI HEMOCPEACTBEHHO PSAIOM C MAIIMHHBIM 3ajoM. KpoBisi Hal MOH-
TaXHOH IUIOIIAAKON He mpegycMmorpeHa. ITocKoibKy Bech OOBEKT pacriojaractcs B
TIPOMBILIUIEHHON 30HE, NpodieMa IIyMooOpa30BaHMA HE CTOMT CTOJb OCTPO, TaK 4TO
MOXHO OCTAHOBMUTBHCA Ha KOHICHCATOpPE B UCITOJTHEHUH N.

Buibupaercst nByxKaHaIbHEBIN KoHAeHcaTop THHa GVHO092C/2 X 2-N(D).

Puc. 2.65

[na 3apaHHbIX XapakTepUCTHK:

4YUCNO KOHTYPOB 1;
NPOU3BOAUTENBHOCTb 222,0 kBr;
XnapareHT R 507
TeMnepaTtypa KOHAEHCaLuM 40,0°C;
Temnepatypa Bosflyxa Ha Bxoae  32,0°C;
BNXKHOCTb BO3gyxa - 40,0%

NPUHATbE Cneflylolwe yCTPOUCTBa:

Mopaensb Mpoussoan- Mosepx- Bo3ayx, 3sykoBoe XapaKTepPUCTHKHU

TeNbHOCTb, HOCTh, M?/uyac paBneHue, ABUraTens

kBT m?2 AB(A) kBr A 06/MuH
1 GVH 092B/4-N(D) 206,565 863,4 103600 68 360 7,2 890
2 GVH 092B/2x2-N(D) 207,799 889,1 105200 68 360 7,2 890
3 GVH 102B/2x2-N(D) 207,964 1050,8 93800 64 2,20 4,2 670
4 GVH 092C/2x2-N(D) 235,272 1050,8 113300 68 360 7,2 890
5 GVHC 092CB/2x2-N(D) 217,923 959,4 109100 68 360 72 89
6 GVH 102C/3-N(D) 211,690 1274,5 86300 63 2,20 42 670
7 GVH 067B/2x4-N(D) 222,253 672,3 114340 72 2,20 43 1340
8 GVH 082A/2x3-N(D) 224,110 1104,7 105400 63 2,00 40 880
9 GVHC 082A/2x3-N(D) 210,621 1008,6 100300 63 2,00 40 880
10 GVH 102C/2x2-N(D) 227,151 1212,5 101300 64 220 42 670

—
—_

GVH 102A/4-N(D) 239,947 1255,8 103000 64 220 42 670
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Puc. 2.65 (oKoHuaHME)

Mopaensb Npoussoau- Toeepx- Bo3pyx, 3sykoBoe XapaKTepPHCTHKH
TeNbHOCTb, HOCTb, M3/yac pasneHWe, ABUraTens
kBT m? AB(A) kBr A 06 /MuH
12 GVH 082B/2x3-L(D) 211,371 1347,2 86900 57 1,05 2,4 680
13 GVH 082B/2x3-N(S) 207,770 1347,2 84700 57 1,25 2,3 660
14 GVH 082B/2x3-N(D) 259,558 1347,2 115500 63 200 40 880
15 GVHC 082B/2x3-N(D) 245,974 1230,0 111100 63 2,00 40 880
16 GVH 102B/5-S(D)-F4 206,218 1237,1 99500 53 086 2,0 420
17 GVH 092A/2x3-L(D) 220,398 1104,7 102900 63 1,75 3,6 680
18 GVH 102B/4-L(D) 217,519 1480,7 87400 60 1,20 2,7 520
19 GVH 092A /2x3-N(S) 228,825 1104,7 108600 63 250 43 700
20 GVH 092A/2x3-N(D) 271,106 1104,7 140600 63 3,60 7,2 890
KoHpgeHcarop GVH 092C /2X2-N(D)
MNpouzeoauTEeNbHOCTD: 235,3 kBt XnapareHr: R507"
Temnepatypa HarpeToro rasa: 69,0°C
Ob6vemubin pacxog Boaayxa: 113 300 M3 /uac Temnepatypa KoHAEHCALMWM: 40,0°C
Bo3ayx Ha Bxoge: 32,0°C Boixon koHpeHcata: 38,7°C
leopeanueckas eoicoTa: Om Obvemubiid pacxop, Harpetoro rasa 54,7 wd /uac
BenTunarops: 4 wr. 3~400 B YposeHb 3Bykosoro aasnewus: 68 nB(A)?
50 ly, HA PaCCTOAHWM: 50m
Xapaktepucivka asuraresien 3BYKOBAfA MOLIHOCTb; 95a0b6(A)
— uucno obopoTos: 890 B MWH
— MOLWHOCTb: 3,60 kBr
— notpebnexue TokKa: 71,2 A
Kopnyc: OunHkoBaHHas Tpybbl TennoobmeHHUKa: Meab
cranb, RAL 7032 Pebpa: anioMUHAMK
MoeepxHocTb Tennoobmena: 1050,8 m? MNpucoegnHeruns
Emkocte Tpy6: 143 n — BxoaHoOW nartpybok: 2 x 64,0 x 2,50 mm
War pebep: 2,40 Mm — BbIXOAHOMN nartpybok: 64,0 x 2,50 mm
MNpoxogb!: 6 — HWTKM TpyBonposoaa: 46
Cyxon eec: 979 kr

Pasmepp (Mm):

L = 4000 mm

B = 2385 mm

H = 1550 mm T
R = 110 mm

L1 = 3900 mm

H1 = 600 mm

S =50 mm

IMpuMeuaHue: YepTexXu M pa3Mepbl JEWCTBUTENILHBI HE VTS BCEX BAPHAHTOB 000PYIOBaHMSL



4.3. Ipoexm: nusxomemnepamypHwiii cxkaad 2@

4.3.17.3. Moumascnas cxema coeOuHeHUl HAZHEMAMENbHO20
mpy6onpoeoda u mpyoonpoeooa KoHOeHcamopa
C OmHocAWedca K HUM 3aNOPHOU apmamypoil

J U T L e

I ——————— T I8 Bxoa 54 x2mm

Bbixop 35 X 1,5 Mm

Puc. 4.66.

4.3.18. Obvem 3anpasku x0100uAbHO20 azenma

8 ncmapureneii SGB 63-F41V6.07: emMxocts Kaxnoro ¥V, = 15,5 oM.
1 ucnapurens SGB 56-F41V6.07: V, = 11,6 nm>.
Prsyy = 1,26 KT/0M°.

Ve-p
_YrPr
Mg 507 = 2 » KT

135,60-1,26
my = —"——"_
2
3anosHeHne KOHAEHCATOpa:
Konpnencarop GVH 092C/2 x 2-N c:
Ve = 143 om3;
pr = 0,992 xr/moM’.
m, = (143 - 0,992) : 2 = 70,93 kr = 71 kr.
KunkocThbiii TpyOonpoBo:
Ha ocHOBe mpuBeneHHOTO fajiee BBHIYMCIIEHHS IONYy4deM CIIEAYIOUIMe TaHHBIE
(cm. T1abn. 4.32).

= 85,43 xr ~ 86 xr.

Tabmama 4.32. R 507, 1, = 0°C, p = 1,161 xr/nM’, / = o’

16 x 1 0,151/m - 23,5 m = 3,53 gm3 - 1,161 kr/am® = 4,1 kr

18 x 1 0,20 1/m - 19,5 m = 3,90 gm® - 1,161 kr/am® = 4,53 kr
22 x 1 0,311/m- 14,0 m = 4,34 am® - 1,161 kr/am® = 5,04 kr
28 x 1,5 0,49 1/m - 56,0 m = 27,44 gm3 - 1,161 kr/am® = 31,86 «r
35x 1,6 0,80 i/m - 13,0 m = 10,40 gm3 - 1,161 kr/am3 = 12,07 kr

Y. 57,60 kr = 58 kr
PesynwraT: 58 xr R 507.
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3anoiHeHHe KOJLIEKTOpA:

J7st XOMoAWIbHON YCTAaHOBKY OBLT TIPOU3BEAEH PACYET KOJUIEKTOPA B BEPTUKAIIb-
HOM ucrionHeHnn — tama GBY 250 dupmbr Giintner co cieyloniiM OCHAIIEHUEM:

e 10 OJHOMY 3amopHoMy kianaHy EAV35 Ha Bxone M BRIXOIE,

e BO3NYIUHBIM Ki1amaH EAV6,

¢ 3 cMoTpoBbix cTekia Tuma SG2 auamerpa 47 MM.

TexHuueckue XapaKTepUCTHUKH:

— auameTp Gaka 406 MM;

— Beicota H = 2 185 MMm;

— Bec G = 240 kr (IOPOXHUIH);

— eMKocTh V = 250 1.

Konnekropustit 6ak cornacHo Hopmam BGV D4 u, coorsercreeHHo, EH 378
(TTOCKOJIBKY OH 3amupaercsi ¢ 06euX CTOPOH, €ro YCJOBHBIU mpoxox >150 MM n
V > 100 nuTpoB) ocHaulaeTcs KOMOMHALMEN U3 MPEIOXPAHUTEIBHOTO H TEPEKITIO-
yaiouero BeHTUIeH dupmbl Hansa.

Takoii KOMOMHUPOBAHHBIN KJIallaH COCTOMT K3 CJIEMYIOIIMX 3JIEMEHTOB:

1) ocHOBHOM KOpITyC MEPEKIIOYAIONIETO BEHTWIs1 Thna WVN;

2) nipemoxpaHMTeNbHBIA BeHTIL RSV 30 6ap, npeqHa3sHaueHHEBIA B 3aBUCAMOC-
T OT TIPOTUBOAABJICHUS IJ1T MOHTaxXa B Koprmyce WVN;

3) neperrycKHOW TpegoxpaHuTenbHb BeHTIL UeSV 28 Gap, npenHasHayeHHbIN B
3aBUCMMOCTM OT MPOTHBONABIECHUSA I MOHTaXa B Kopiryce WVN;

4) mepexoaHukK LA, npucoenvHsaeMbli Ha BbixogHo#i cropoHe USV 1 1/4” UNF;
COoeIMHEeHUE MANKON I TPyoOnpoRona MPOayBKU (22 x | MM) K CTOPOHE BCACHIBA-
HUS YCTaHOBKH ¢ M3onsiumen H22;

5) nepexoaHHK ISl IaiiKy, NPUCOSTUHSIEMBIiF Ha BbIXOmMHOHM cropoHe KSV G 17
COeTMHEHME TAHKOH 1 TPYOOTIPOBOIA TIPOMYBKH (22 x 1 MM), BEIYILETO MPSIMO Ha VIIMILY;

6) MaHOMETp ¢ KOHTPOJBHOM CTpeaKOH masd TMpoAyBOYHOTO TPybOIpoBoIa
UeSV 7/16” UNF nmoc obpatuslit kiaman tuma NRV22s ¢upmbr Danfoss.

3arnojTHeHUe KOJUIEKTOopa:

;= +38°C, ¢ = 0,992 kr/amM’, m, = (250 am* - 0,992 xr/am’) : 7 = 35,43 Kkr.

m, = 35 KT.
Hroro:
m =86 + 71 + 35 = 250 kr mng R 507.

R ofm
V[Tal(, KOJJICKTOD cnocobeH TIPUHATL BECH 00beM xXJagarceHra, 3anoJaHsIOLIETO

YCTAHOBKY!

Ha Boixone u3 KosutekTopHoro 6aka GBV250 Ha 3aBoje CMOHTHPOBAH 3aIlIOPHBIN
xnanad EAV3S. To3aau Hero, B HanpapjieHKH IPOTEKAHMS, TPEXYCMOTPEHA CYyLUMIIBHAA
cucTeMa, cocrosmasa us ocyumrtess turna ADKS-Plus 9611T ¢upmsel Alco, maiika
35 MM, ¢ IByMs1 CyliMiabHBIMH OmokamMu H48.

3a ocyuinTteneM pacriojiaraertcd TPOHHMK 35 MM ¢ BITASHHBIM CMOTPOBBIM CTEK-
JoM Alco AMI-2 S11 ODM, maiika 35 MM, ¢ MHIAKATOPOM BJIAXHOCTH. 3aBepluacT
BCIO KOMIIO3ULIMIO 1LiapoBoil 3anopHaiii xnanaH GBC35s ¢upMmbl Danfoss, naiika
35 MM, ¢ BcTpoeHHOU 3acnonkou Illpaxepa.

Pacuer ocymurens npoussomutca no dopmyne: Q = O - K,
roe: t, = +38°C; Kz, = 1,344; O = 120 xBt; Q, = 161,28 xBr.

ITporryckHas crmocobHOCTh ocyiuurenst mpu AP = 0,07 6ap: Q = 199 xBr.

4.3.19. IlpedynpedumenvHolii CUZHAAUZAMODP COCMOAHUA Xaddazenma
dupmot Beutler

g kaxmoii U3 Tpex HU3KOTeMITepaTypHBbIX KaMep Y Tl MalUMHHOTO 3aJ1a MPe/Itoia-
raeTcsd yCTaHOBUTh M0 OOHOMY Ta30BOMY CHTHaIM3aTopy ¢upmsl Beutler.



4.3. Ilpoexm: nuskomemnepamyphoiil ckaao 2@

HuskoremiepaTypHbie KaMephl: ra3oBelil curHanusarop GM IV-230PS ¢ otnens-
HbIM (TO €CTb MOHTHUPYEMbIM HEIOCPEACTBEHHO B KaMepe) ceHcopoM. Takoi JaTyuk
CHaOXeH KIEMMHOW KOpPOOKOH M MOXET OTCTOATH OT 0j0Ka o0paboTKu AaHHBIX Ha
paccrogHue 10 1000 MeTpoB (Kabesb: 4-xwibHbii 0,75 MM?, 3KPaHUPOBAHHDI).

Mamunasii 3a1: ra3oBblii curdHamusarop Tuna GM VI-230PS ¢ cenacopom, He-
TIOABH2KHO CMOHTHPOBAHHBIM Ha €ro KOPITyCeE.

4.3.20. Pacuem genmuaayuu MauiuHHozo 3aia

J1s onpeneneHus 06bEMHOIO TIOTOKA OTXOMALLETO BO3AyXa IMpemiaraercss obbIYHas
IUIST IpakTUKK opMyIia:
0OBEMHBIIH PacXod OTXOASIIENO BO3MyXa B M3/4yac = oblas MOILHOCTh Ha 3aXH-
max (P,,) XONOOWJIBHBIX KOMITPECCOPOB B pafoueil Touke, YMHOXEHHas1 Ha 4ucio 60.
3 royTyrepMeTHYHEIX BUHTOBBIX KoMITpeccopoB HSN 6461-50 Eco ¢upmsr Bitzer ¢:
1, =—37°C; i, = +40°C; A, = 10K; R507u P, = 33,5 KBr Ha kaxnyio Mauivisy.

KiIeMM

leeMM obmg = 10055 KBT-
V= P s oo % 60 = 100,5 x 60 = 6 030 m*/uac.

M3 TexHUYECKON TOKYMEHTALIMA U3rOTOBUTE/ST BEHTIISTTOPOB (upMa Maico) rmomy-
YaeM CJIeAyIOlMe JaHHBIE; UMEETCS 2 BBHICOKOITPOM3BOIAMTEIBHBIX OCEBBIX BEHTHISITOPA B
HacTeHHOM HcrnionHennu Tvna EZQ 50/8B, 230 B, n = 715 o6/mMun, ¥V, = 4 200 M*/4ac,
P ...=10Br, I =06A, m=2]8Kkr.

BeHTHIATOphI OCHALEHBI ATIOMHUHHEBOM KpPbUTHYATKOM (3a JOIONMHUTEIBHYIO IUIa-
Ty), ABTOMATH4YECKOIT 3anBIikKkoit ASS50 mIs1 MOHTaXa Ha HapyXXHOi1 CTEHE, OOLIMM SJICK-
TPOHHBIM TepMoperysitopoM EAT6G, BKmoYass IUCTAHIMOHHBIA KOMHATHBIN JaT4vK.

CBODOIHOE MONEPEYHOE CeYEHUE BRUTYBHOI YacTH BeHTWIsITOpa cocransier 0,21 M2,
st 3a1uMThl B MECTe TIPUTOKA CBEXETO BO3IyXa IPEeIyCMOTPEHA aTlOMUHHEBAs BEH-
TwisiuonHas pemietka TROX cepuu AT ¢ pasmepamu 1 225 x 525 MM M LIMpUHO#
nepeHe paMbl 27 MM I KpervieHus notaiiHeiMu BUHTamMu. Ilonie3Hast minouians
MPOXOXIECHUs BO3yXa B TaKOW peleTke F b 0,427 M2

4.3.21. Asapuiinan 6vi3bl6HAA YCMAHOBKA

CormacHo § 14 a63. 3 nopm BGV D4, B crauMoHapHBIX, JOCTYIHEIX IS ITpOXoJa
XONOAWIBHBIX KaMepax ¢ TeMmrepatypamMu Huke —10°C u miomaaeio ocHoBaHUs 6o-
qee 20 M? TomKHA OBITH NPEAYCMOTPEHa (M pacrojloXeHa Ha BUIHOM MECTE) HE3aBHU-
CHUMasi OT OOLIEeH CeTH SNMEKTPOINUTAHUS aBapUilHAS BRI3BLIBHAS YCTAHOBKA.

Kax BumHo w3 puc. 4.47, i TpeX HU3KOTEMITEpaTypHbIX KaMep IUIaHHPYETCS
O[lHA TaKas ycTaHOBKA. TpH yCTpOUCTBA aBApUITHOM CUTHATIM3ALMU, COOTBETCTBYIOLLIMM
00pa3oM MACHTU(MUIIMPOBAHHLIE, KPETISITCS ¢ HApy>KHOH CTOPOHH CTEHHI 1 B 30HE TO-
CTYIUTeHHs TOBapoB. Ha KaXmoil pasmBiKHON ABEPU MOHTHPYETCS CBETALLIASICA KOH-
TakTHasi KHoTKa. [lpenrronaraercst ycraHoBHTD: uanenue Tiia NA-401 ¢upmet Elreha ¢
BCTPOEHHBIM aKKYMYIISITOPOM IS HACTEHHOTO MOHTAaXa, CO CTYINEHYATOH KIIEMMHOL
KOpoOKOI1, BMOHTUPOBAaHHOM cupeHoi (3BykoBoe nasieHue 100 ab(A)) v nipo3pauHoit
aBepueii. OcCBellleHNe KOHTAKTHON KHOMKM ITPOM3BOAUTCA OT aKKYMYNSITOpa.

O0wem noctaBku: 3 1T. NA-401 — ycTpoHCTBO aBapUifHOM CUTHATTM3aLMM, BKITIO-
4asi aKKYMYJISATOP M KOHTAKTOpP, 4 TAKXKEe KOHTAKTHYIO KHOIIKY [UIS BTOPOU pa3gBUX-
HOM JIBepH B OOJIBIIONA HM3KOTEMIIEPATYPHOI KaMepe.

4.3.22. Jaexmponnas cucmema pezucmpauuu memnepamypoi

C yuyerom «IlepBoro pacropskeHms 1o u3MeHeHUIo IlocTaHOBIIEHMS KacaTelbHO
MPOAYKTOB IIyOOoKOi 3aMopo3ku oT 16.11.95» u «PersiaMeHTaUMi IO TUTHEHE MsICa U
MsACOTIPOnyKTOB OT 21.05.97» cTaHOBUTCS 00s13aTeNIbHBIM TIPOTOKONMPOBaHUE XapakK-
TEPUCTUK TEMIIEPATYp B HU3KOTEMIIEpaTypHBIX KaMepax.
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B maHHOM clyyae miaHMpyeTcs JIEKTPOHHAsI CHUCTEMAa PETUCTPALMU TeMIiepa-
Typsl Tuna Mini MEP 424A ¢upwme! Elreha mrs HacTeHHOTO MOHTaXa (C pa3Melle-
HHMEM Ha cTeHe | PSAOM ¢ TpeMsl YCTPOWCTBAMHM aBAPHHWHOW CUTHATM3AIIMM); €M-
KOCTh ITAMATH TIPH 3alUCH KaXAble 15 MMHYT — OKONO 6 JIeT, perHcTpHUpPyeMBbIid
nuanazoH ot —110 go +600°C; npeaycMoTpeHO 4 BXoOA AN YYBCTBUTEIBHBIX 3Jle-
MCHTOB [IaTYUKOB, HONOJHUTENbHO: 3 margyuka TF501 12 M ¢ 3KpaHHWpOBaHHBIM
KabeneM OnuHOM 12 MeTpoB (IO OZHOMY Ha KaXOyl0 KaMmepy); MOHTaX — B LIEHTpe
rfoToJika (yIJIMHEHWE BO3MOXKHO C MOMOIIBKY 4-XWJIBHOTO 3KpaHUPOBAHHOTO Kabe-
as 0,75 mm?).

4.3.23. Texnoaocuueckana cxema KOMOUHUPOBAHHOI
HU3KOMeMnepamypHol YCMaHO8KU ¢ GUHMOBHIMU
Komnpeccopamu, mMacao0xX1a0umeiamu 6030yuH020
0XAaMNcOeHus, IKOHOMAI3EPOM, Nepeoxiancoenuem Hcuoxocmu,
OMmMaueanuem ¢ UCnoAb308AHUEM Nepezpemo20 napa
U pezyaupoeanuem 0aeAeHUs npu oMmmaueanuu

Cwum. Tpunoxenue 2.

4.3.24. Ipeodaoxcenue

[IpoexTHO-KOHCTpyKTOpCcKoe Oilopo Mionnepa
r-uy Miomnepy

bokkenxaiimep JlaHmmTp.
®pankdpypT-Ha-Maiine

KacaTespHo: cTpOUTENBHOTO OGBEKTa — MPUCTPOMKHM HU3KOTEMIIEPATYPHOIO XOJIO-
JWIBbHMKA K CYLIECTBYIOLIEMY IIEHTPAJIBHOMY CKJALy.
Ipedroxcerue Ha HU3KOMEMNEPAMYPHYIO YCIMAHOBKY
VBaxaemble JaMbl ¥ TOCIONA,

OmaromapuM 3a Bair 3ampoc or 11.03.2002 r. ¥ Hanpap/IsieM U3JI0XEHHOE Najee
Tpemnoxenue, BKMOYatoliee B cebsl CleayolIee:

A) Boabuioii 3ai.
BHyTpeHHME pasMmepsbl (Iocae M30JNALMH):

— JUTMHA 56 M;

— IIUPUHA 17 m;

— BBICOTA 9 Mm;

— W30JIALUS 160 M (nmonmuyperaH);
— terutonepenaya (K) 0,12 Br/m? - K;

— IUIOLIAdb TTOMeUIEHNS 952 Mm?;

— 00beM NoMeleHUs 8 568 M

— teMnepartypa nomemnenus  —27°C.

Pacuernbie naHHbIe:

— TeMIepaTypa OKpYyXarluero Bo3ayxa: +32°C, mobaBka Ha IUIocKyio kposmo 10 K;

~— TeMrlepaTypa OKpPYXamollero posmyxa: +42°C;

— TeMItepaTypa roMemieHus:: —27°C;

~ TpebyeMBIil pacxol Xojoxa yepes orpaxmeHus: 20 450 Bt (mpuueM Koad-
buLMeHT Tenuionepeaayy oja BLIYUCIAETCS OTAEIbHO Ha OCHOBE MAaHHbBIX 3aKa3-
YHKa);

— TpebGyeMEbIil pacxon xoyofa Ha mpebeiBanue nepcoHana (12 yenosek): 2 250 Br;

~ TpebyeMBIii pacxol xojona Ha ocselnenue (5 Br/M?): 4 760 Br;
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— TpebyeMbliil pacxol xosoa Ha 3amMopaxkupaamue nponykta (A7 = 9 K): 15 420 Br;

— TpebyeMbIi pacxox Xosoia Ha paboTy BHIOYHEIX MHOTPY3YUKOB: 9 478 BT
(8 aBTOMOIPY3YMKORB C BUJIOYHEBIM 3aXBAaTOM B KAUECTBE OBICTPOXOIHOTO TPAHCIIOPTA U
1 MOTrpy34UK B KaYeCTBE IMONHEMHMKA);

— TpebyeMBblif pacxoj Xo0/1a Ha BO3ayxoodMeH: 3 233 Br.

006wt pacxox xonona: 55 391 Br.

[epecuer obilero pacxoja XojoAa Ha CPEAHIO CYTOYHYIO MOTPeOHOCTH MPU
NIPONOJIXUTEABHOCTU PaboThl ycTaHOBKM 18 uyacos: 74 121 Br.

B) Kamepa pasMenieHus ¥ NOATOTOBKH OXJIAKIAEMBIX KOHTEHEPOB.,
BrayTpesHue pasmepnl (IOCIe U3OISIUUH):

— JUTMHa
— HpUHA

~ BBICOTA

~ TUI01IANk TIOMENIEHUS

— 00BEM TIOMeUIeHUs

— TeMrieparypa noMenieHus

11 M
6,5 m;
9,0 M;
71,5 Mm%
643,5 M?;
=27°C;

TpeOyeMblit pacxon XoJoaa yepe3 orpaxueHus:: 2 189 Br.

Tpedyemslit pacxon xosoa Ha npeOpBaHue nepcoHana (6 yemosek): 1 125 Br.

TpebyeMbiii pacxon Xosona Ha oceewienue (5 Br/m?): 360 Br.

TpebyeMbiil pacxod xosiona Ha 3aMopaXnBaHMe nipoaykra: 1 225 Br (1 Husko-
TEMIIEPATYPHBIA KOHTEHHEP Ha KaTKax MMeeT OMOpHYyio nosepxHocTh 0,5 M? u
BMelaeT okosto 80 Kr rpysa, To ecth Ha | M? TIDUXOAMTCS 2 KOHTelHepa oOuuMm

BecoM 160 xr).

TpeOyemblil pacxoll xoqoaa Ha BO3ayxooOMeH: 882 Br.

O6umit pacxox xonoga: 5 781 Br.
ITepecyer obuiero pacxoxa xosnona: 7 708 Br.

B) Kamepa npeasapHTesbHOI0 OXJIRKICHUSA KOHTEHHEPOB.
BHyTpenHue pasmepbl (HOCIe M30ASLMH):

— JUTMHA 17,0 Mm;
— IIMpHHA 8,0 Mm;
— BBICOTA 4,5 m;
~ Iiouanb HOMEIIEHHS 136 M%
— 00BEM TIOMEILEHUS 612 M3
— TEMIIEPATypa NMOMEILECHUS —27°C.

Tpebyemblit pacxox xomnona uepes orpaxnaeHus: 2 612 Br.

Tpebyemulit pacxoa Xoylona Ha mpedbIBaHUe MepcoHana (6 yenosek): 1 125 Br.

Tpebyembliil pacxon xojioga Ha 3aMopaxupanue nporykrta: 9 435 Br (rmonosuHa
TIOMENIeHUsT — 68 M? — TIONHOCTBIO 3aHsITa HU3KOTEMITEPATYPHBIMM KOHTEHHepaMu

Ha KaTKax).

TpebyeMbilt pacxon xosoma Ha ocBemenue (5 Br/m?): 680 Br.

Tpebyemblii pacxon xomoaa Ha pabGoTy BIWIOYHBIX IMOrpy3uukos: 3 159 Br (1/3
TETUIOTIPUTOKA OT BUJIOYHBIX MOTPY3UMKOB IIPOHUKAET W3 OOJBUIOTO 3aJ1a).

TpeGyembiit pacxon Xxonoda Ha Bo3ayxoo6meH: 860 Br.

O0wmit pacxon xonona: 17 871 Br.

[lepecuer obutero pacxoma xosnona: 23 828 Br.

B nrore moxyyaeM TpedyeMyio X0.10J0NPOM3BOIMTENLHOCTD:

— DOJIBINOIH 32 74 121 Br;
— KaMepa 1A pa3MelieHus OXJaxnaeMbix Koureitnepos 7 708 Br;
— Kamepa NpPeaBapUTENbHOI0 OXJIAXKAEHHA KonTeiimepo 23 828 Br.

105 657 Br.
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C Y4E€TOM BBILNICU3IIOXKCHHOIO IIpeIjiaracM:

Jlast 6oJibIOro 3ana

ITo3. 1

6 ucnapureeit;
nsrotosutenb pupma Kiiba
tun SGB63-F41 V6.07.

3

Pacuer HCHapHTCHGﬁ OCYIICCTBIIACTCA ¢ NPHUHATHCM BO BHUMAHHC CIICAYIOLINX

paboyuXx yCIOBUIA:

— TeMIlepaTypa MOMEILECHHUS —27°C;
— TeMIlepaTypa KUIIEHUS —-35°C;
— pa3HocTh TeMmneparyp, AT 8 K;

— IMPOW3BOAMTEIBHOCTD McIapureneit 1o 13,5 kBT Ha Kaxmablii.

HUcnoJsmenune:

DneMeHTHI KOpITyca UCTIapUTeNst B CTAHAAPTHOM BapUaHTe 110 OTASABHOCTH CHa0-
JKEHBI MOPOILKOBBIM TIOKPHITHEM, TIPUTONHBIM TSI KOHTAKTA C MUIIEBBIMHU MPOAYKTa-
MU, BBITIOIHEHHBIA OTKUIHBIM KaruieCOOPHUK BeChMa YAOOEH ISl OUMCTKH.

Martepuair: cTaiab, MOABeprHyTas ropsiyeMy LIMHKOBAaHWIO, C MOPOLUKOBHIM TO-
kpbiTieM RAL 9018. TeruiooGMeHHHK OYHMIUAETCS KaK M3HYTPH, TaK U CHapyXHu.
BuyTpeHHss unctora oTBedaeT TpeboBaHusam JIMH 8964. Tpy6Has cucreMa quamer-

pa 15 MM, TpyGomposom 50 x

50 MM, coocHbil. McnapuTens OCHAllleH CUCTEMOU

OTTauBAHUS KOpITyca ¢ UCIOJIb30BAHUEM TEperpeToro mapa (ucronHeHue V6.07) n
BaHHOI C OOpaTHBIM KJIallaHOM.

Twn neurarens BentwnaTopa MDA-T2065-N6V-N, kpsiisuatka KGLV/32°, 1P66,
680 Br, 880 o6/muH; 1,6 A; 400 B.

TexAnvyeckne XapaKTePHCTHKH:

— TUIOLAaAb OXJIAXIACHUS 65,1 Mm%
— pacCTOosiHHUE MEXIY TUIaCTMHAMM 7 MM;

— 0OBEMHBIN pacxod BO3IyXxa 8600 m3/yac;
— MaJbHOCTHL 0DIyBa 35 M,

— YHUCJIO BEHTUISTOPOB 1 wTyKa;
— HOMHHaJIbHAs IMPOU3BOAUTENBHOCTE BeHTWIATOpPa 680 BT;
— HamnpsoKeHHe 400 B;

— €MKOCTb Tpy6 15,5 nm3;
— CcoeAuHEeHUEe Ha BXOje 15 MM;
— COeIMHEeHMUE Ha BBIXOIE 28 MM.
Pa3mepsr:

— UIMPHUHA 1 820 mm;

— BBICOTA 1018 mm;

— JUTMHA 931 mM;

— pacCTOgHHE 0 CTEH 600 MM;

— Macca 180 k.

MHoOTOTOUEYHBIH BAPBICK Yepe3 pacrnpenenutens Kiiba-Cal.

s Kamepsl pasMellleHAsd |
ITo3. 1a
2 UCIIapuTeisi;

TIOATOTOBKH OXJAXKIAeMbIX KOHTEHHEPOB

n3rotoeutestb pupma Kiiba;

™in SGB63-F41 V6.07.

Pacuer ucnapureneil OCyIIECTBISETCS C YYETOM CEAYIOIIMX pabodnx yCIOBUIA:
— TeMrieparypa MOMELLEHUS —27°C;

— TeMIlepaTypa MCIapeHus

—35°C;
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— pa3HOCTb TeMIepaTyp 8 K;

— TIPOM3BOAMTEIHLHOCTbL UclapuTene  mo 13,5 kBT Ha kaxawbiid.

HcnonHenne ¥ TeXHUYECKUE XapaKTePUCTHUKM:

— Kak B Mo03. 1, 332 MCKJIIOUEHHMEM CIEAYIOLIMX NOKa3aTesei: TUIl ABUTATeNs
penTusITopa MDA-T2065-N4V-N, xpouibyarka KGLV 560/32°, 1P66; 1400 Br;
1350 o6/Mun; 2,5 A; 400 B.

[ KaMepsl NpeIBAPHTEILHOTO OXJIAXK/IECHUA KOHTEHHEPOB

Io3. 16

1 ucnapurens;

nsroroBuresb Gupma Kiiba;

tunn SGB56-F41.

PacyeT ucnapuTesisi OCYLUECTBIISIETCS Ha OCHOBE C/IECAYIOWNX pabodux yCIOBHIA:

— TeMIlepaTypa IOMEIEHHUS —27°C;

— TeMIlepaTypa KUIIeHHUS —35°C;

— pa3HOCTh Temmeparyp, AT 8 K;

— Opou3BOAUTEILHOCTh Ucnapureneit 10,97 xBrT.
HUcnonnenne:

— CM. BBIlIIE,

Texuuyeckue XapaKTepHCTHKH:

— IUIOLIAAb OXJIAXIEHWS 48,2 Mm%
— paccTosTHUE MeXIy IUIaCTHHAMM 7 MM;

— 0OBEMHBIN pacxom Bo3dyxa 7 900 m?/uac;
— JaJdbHOCTh 00IyBa 30 Mm;

— YUCJIO BEHTWISITOPOB 1 wTykKa;
— HOMHWHAJIBHAsA TIPOU3BOIUTE/IPHOCTh BEHTUISITOPA 1400 Br;
— HarpsLKeHHUE 400 B;
— eMKOCTb TpYO 11,6 om;
— COeAMHEHME Ha BXOIE 10 MM;
— COEMHEHHE Ha BHIXOIE 28 MM.
Pa3smepnr:

— LUUPUHA 1 620 MmM;

— BBICOTA 918 MM;

— JUITMHA 906 MwMm;

— paccTosiIHUE IO CTeH 550 mMmMm;

— Macca 142 kr.

MHOroToue4HHIi BUPHICK Yepe3 pacnpenenutens Kiiba-Cal.
Mo3. 18

OtHocsuecss K XOJMOIWIBHOW TeXHUKE MPUHANNCKHOCTU NS ucnapureneit
1mo3. 1—16, mocraska u MOHTax (cM. puc. 4.54). Cioga BXOIT:

8 TepMoperynupytoux BeHtwieilt Tuna TCLE 400-SW dupmsl Alco;

1 Tepmoperynupyromuii Bentwb Tuna TCLE 250-SW dupwmer Alco;

8 2IeKTPOMArHWUTHEIX KJIarmaHoB ((KMIKOCTHBIA Tpyborposon) tuma 200RB6TS
¢dupmsl Alco;

1 2IeKTPOMArHUATHBIM KiTaraH (KUIKOCTHBIA Tpyoonposon) thma 200RB4T4 dupmer Alco;

9 9IeKTPOMATHUTHBIX KJIANlaHOB (BCachIBAIOIIMIA TpydompoBon) THia 240RA20T11-M
dupmel Alco;

8 amexTpoMarHUTHBIX Ki1armanoB (ropstuuit ras) tuna 240RA9TS dupmer Alco;

1 3J1eKTpOMATHUTHBIN KianaH (ropsumii ra3) tmmna 240RA8T7 dupmel Alco;

9 obpatHeix kinarmaHoB THIIa NRV16s dupmsl Alco;

9 CMOTPOBBLIX CTEKOJ ¢ MHAMKATOPOM Xuakocty tina AMIITTS dupmer Alco;

9 dbunbTpoB-ocyiuuTeneii xinagareHta Tuna DU165s dupmsl Danfoss;
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9 mapoBbIX 3amOpHBIX kjianaHoB ¢upmel Hansa KAV 16;

9 wrapoBbBIX 3anOpHBIX KiamaHoB ¢dupMbl Hansa KAV 28.

IleHa repedmcIIEHHBIX Jajiee TIOCTaBOK 1103. 1—1B, BKIIIOYAS MOHTAaX 3IEMEHTOB
XOJOAWJIBHOW TEXHUKM (MOHTAXHOE BPEMSI MCHHUCISIETCS ¢ YUETOM KPETUIEHMST MCIa-
puTe/ieil ¢ TOMOILLBIO CITEMATBHBIX HAPABIAIOIMX 1 TJIACTHKOBBIX PE3bOOBBIX IIITH-
JIeK Ha TIOTOJIKE KaMephl TIPU BO3BENSHMHM CWIAMH 3aKa34uMKa COOTBETCTBYIOILIUX JIe-
COB M 00ecreYeHHH MOAXONSIIETO HAIOIFHOTO TPAHCIIOPTa)

€

ITo3. 2

Harpes croka ncmapurens: Kiiba TAS ¢ MeaHBIM OTBOIOM

Kaxnpiii cToK Mcmapurelidl OCHALIAETCA 3JEKTPOHATPEBATe/IbHOM CHUCTEMOM, ITMHA
KOTOPOH COTIacyeTcsl ¢ MO3MIIMeit TOro wid MHOro ucrapureis. CTOK BBITIOMHSIETCS B
MeIqHOU Tpybe muameTpa 28 x 1,5 MM, u3omupoBaHHoi Armaflex H28, 6e3 cudoHa B HU3-
KOTEMIIEPATYPHOH KaMepe W ¢ HAKWIHOUW raiikoi u3 GpoH30Boro Juthd 1 1/4” Ha Karwie-
cOopHKKe. MeHbIe TpYOOIPOBOIbI IIPACOSIMHSIOTCS 3a IpeIeiaMM OXJIAKIAeMbIX KaMep
K TIOATOTORIIEHHOMY CHJIAaMH 3aKa34MKa BBICOKOTEMIIEPATYPHOMY TPYOHOMY KOJUIEKTOPY C
YCIAOBHBIM TIpoxoaoM 70, OCHAILICHHOMY NOXAEBaTbHBIM cugoHoM (upMbl Geberit.

Llena, BkIIOYast MOCTABKY ¥ MOHTAX

€

Hoz. 3

BuHTOoBasi koMmnayHI-KoMIpeccopHas yctaHoeka Tuna TP-3-F-120.6-E ¢ tpems
TIOJIyTEPMETHYHBIMH BUHTOBBIMU KoMrpeccopamu Tuna HSN6451-50 ¢dupmsr Bitzer.

TexnuuecKHe XapaKTepUCTHKH:

— XJagareHT R 507;

— TeMIlepaTypa KWTICHUS —37°C;

— TeMIlepaTypa KOHIeHCAIIH +40°C;

— xojogonpousBoauteabHocte 120,60 kBT

— noTtpebisieMass MOILIHOCTE 100,50 xBr.
Pa3mepsr:

— JTMHA 3 000 mmMm;

— WIKpUHA 1 000 MM;

— BBICOTA 1 800 mm;

— Macca 1 400 xr.

Kaxnaprii BUHTOBOW KOMIIPECCOD PACIIONaraeT OTACILHBIM MACJIOOXJIANUTEIEM C
BO3AYLUHBIM OXJIAXACHUEM U HHAWBUAYATBHON CXeMOH paboTbl B peXuMMe 3KOHOMai -
3epa. OToeneHre Macia TOCTUTAETCS HA CTOPOHE CXATHSI IIOCPEACTBOM ODILETO Macisi-
HOTO cemapaTopa. Bo3Bpar Macsa K MalllHe OCYIIECTBIIIETCS Yepe3 MacCJIOOXIaauTe b,
MacJITHBIH QUIIBTP, pesie TOTOKA, 9JIEKTPOMAarHUTHBIH KJlallaH v Mac/IOMEPHOE CTEKIIO.

Bce BUHTOBBIE KOMTIpECCOPH (PYHKIIMOHUPYIOT B peXUME 3KOHOMaM3epa; XH-
KOCTb TOIBEpraeTcst MepeoxIaKIcHUIO.

Ha cropoHe BcachklBaHMsI NIpeIyCMOTPEH BCACHIBAIOLIMI KOJUIEKTOp ¢ TPEMS 3alu-
paeMbIMM BBIXOOAMM — T10 OIHOMY BBIXOAY Ha KaXIbIF KoMIpeccop. Mexny cOOpHBIM
0aKOM ¥ OTHOCSILIIMMCS K HEMY KOMITPECCOPOM MOHTHpPYETCs GUIBTP CO CMEHHBIM BKJia-
npnueM. Best TpyGoIpoBoaHas cucTeMa Ha CTOPOHE BCACHIBAHWS HAIEXKHO M30IMPOBAHA.

Iepexmoyalommue ycTpoicTBa U MaHOMETPEHI:

1 wr. mpeccocraT Beicokoro pasieHus (DBK) — Ha kaxawiii koMipeccop;

1 wWT. mIpeccocTaT B Ka4ecTBe OrpaHudMTeNns Beicokoro masjneHusi (SDBK) — Ha
KOMIIpeccop;

1 1WT. mpeccocTar B KadecTse orpaHuumMTe/ss HU3Koro gaBiaeHus (DWFK);

1 11IT. MAHOMETP HM3KOIO JaBIeHMsI, TiaMeTp 80 MM (C IIMLIEPUHOBLIM HAIIOIHUTENIEM);

1 IIT. MAHOMETP BBICOKOrO JIAaBIeHHA, TuaMeTp 80 MM.
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Bce nepeducieHHbIE KOMITOHEHTHI CMOHTHPOBAHE! HA YCTOMMHUBOM CTaHUHE, pas3-
MeIlleHHOW Ha BXONSIIHMX B 00BEM IMOCTABKM BUOPOTAaCUTENNX.

Iena omycanHoit BEILIE NOCTABKY, (PAaHKO-MECTOHAXOXIEHME, BKIIOYAS MOH-
TaX ¥ MOTPY3KYy ¢ HCHOJB30BaHUEM TEASCKOMUUECKOro KpaHa

€

os. 3.1

Kosutexrop xnamarenta tuna GBV250 ¢dupmer Giintner, BEpTHKANBHBIA, NTOCTaB-
JISIeMBIN OTAENBHO, CHAOXeH 3anopHbM KianaHoM EAV 35 Ha BXome m BbIXOZE; BO3-
OyHIHBIM KiiariaHoM EAV 6; Tpemsi CMOTPOBBIMY cTeKiiaMu turia SG2 nuamerpa 47 MM.

Texumyeckue XapakTepHCTHKH:
— JUaMeTp KOJUIEKTOpHOro 6aka 406 mM;

— BBICOTA 2 185 mwm;
— Macca (TIOPOXHSIS) 240 xT;
— €MKOCTh 0aka 250 nuTpos.

Konnexrop ocHanieH KOMOMHUPOBAHHBIM TIEPEKTIOYAIONINM BeHTWIEM THa WVIN
¢upmet Hansa, ¢ HaBecHbIM nipegoxpaHuTeIbHbBIM KiiananoMm KSV 30 6ap u nepemnyc-
kHbIM KnaraHoM USV 28 Gap.

Janubiii KosnekTop st c6opa xjagareHTa crioco0eH BMECTUTh BeCh PacYeTHBIN
o0beM HaIoMHUTENAS yeTaHoBKM — 250 xr R 507!

LleHa ommcaHHOU BHILIE ITOCTABKM, (DPAHKO-MECTOHAXOXIEHUE, BKIHOUAS I0-
FPY3KY C IOMOMHIBIO TEJIECKONWYECKOrO KpaHa ¥ MOHTAX B MallMHHOM 3aje

€

Ifo3. 4

BosayiinHpiii KOHIEHCATOP C OCeBbIMM BEHTWISITOPAMH, ABYXKAHAJBHBIM, THTIA
GVH-092C/2 x 2N ¢upmnl Giintner — a5 yKa3aHHO#H BBIIe KOMOWHUPOBaHHOM
YCTaHOBKMU.

Texuuueckue xapaKTepUCTUHKH:

— NpPOU3BOAWUTEILHOCTbh 235,30 xBT;
— TeMIIeparypa BO3AyXa Ha BXoJe —32°C;

— TeMIleparypa KOHAeHCAUUU —40°C;

— O0BLEMHBIIT pacxonl BO3IyXa 113 300 M3/yvac;
— YUCJAO BEHTHISTOPOB 4 1WTyKH;

— notpebiieMas MOUIHOCTh, Ha KaXOblil BeHTUIATOD 7,2 A;

— HanpsLKeHHE 400 B;

— YPOBEHb LIyMa Ha PACCTOSIHUU 5 M 68 nb(A).
Pasmepsr:

— UIMHA 4 000 mM;

— UpUHa 2 385 mm;

— BbICOTA 1 550 Mm;

~ Macca (HOPOXHSIA) 979 xr;

— eMKOCTb TpyD 143 am3;

— MOBEPXHOCTH TEIIOOOMEHA 1 050,80 M2,

llena omucaHHOM BhILIE TIOCTABKM, (PPaHKO-MECTOHAXOXIEHUE, BKIII0Yas MOH-
TaX ¥ IOTPY3KY ¢ HCHOIb30BaHUEM TEJECKONMYECKOIo KpaHa

€

os. 5

MOZ[YIIPIDYIOU.IaSI CUCTEMA PETYIMPOBAHUA AABICHUSA ITPU OTTAMBAHUHM C TIPHMC-
HEHUEM [EPETPETOro napa.

st orranBanys ¢ NOMOLIbIO TOPSYEro Ta3a B NPOIECCE PasMOpaXKWBAHUSA Tpe-
GyCTCSI NOBBIIICHHOC JaBJACHHUEC 3TOIO ra3a Mnepen UCIapuTCiIcM, YTO ITO3BOJIACT HA-
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THeTaTh O0pa3yIoIMiics KOHAEHCAT B HANIPABJICHUH KOJUIEKTOpa. DTO OCYLIECTBIISET-
€Sl TIOCPENCTBOM YIIPABIAEMOr0 KOHTPONBHBIMH CHTHATAMU PETyIATOpa JaBIEHUS
(Danfoss PM3). K perynmpyioliieMy MOIYJIO OTHOCSITCS €1ie ABA PETYISITOPA BBICOKO-
ro gasneHud (CVP) u BCIIOMOraTe bHbIN 2JeKTpoMarHuTHEIA Kianan (EVM). B pe-
XUMeE OXJIAXIeHUs] 3JIeKTPOMATHUTHBIM KJIalaH, YCTAHOBJIEHHBIN Nepel OIHWM U3
IByx peryasaropoB CVP, oTKkpeiBaeTcsi, 6j1arofapsi 4€My B HaTHETATeTbHOM TPyOOIpo-
BOJIE VAEPKUBAETCS TOCTOSTHHOE JaBleHue, Hanpumep 10 6ap. B mpouecce orranBa-
HMS 3TOT 3JICKTPOMArHUTHBIA KJIaraH 3aKpblBaeTCs, MPUBOASI B INEUCTBUE CIelyIO-
wmii 3a uuM peryiastop CVP, B pesynprate yero B HarHeTaTeJIbBHOM TpybompoBone
yAEPXUBAETCH, HANpUMep, dapieHne 12 Gap. DM obecrieunBaeTcst TO 0OCTOATEINb-
CTBO, YTO HAaxXONALIMICA Mepel pasMOpaXMBaeMbIMU HCHAPUTEISIMU TOPSUMM ra3
viMeeT GoJiee BBICOKOE AaBJIEHUE, YEM ra3 B pesepByape. Ha ToT ciyyaii, eciu B cUIy
KaKux-Iub0o NPUYMH NABJIEHHE B KOJUIEKTOPE IIOHM3UTCS 10 HEJONMyCTUMO HHU3KOM
BEJIUYMHBI, YTO TIOCTABUT TIOJ YTPO3Y ITOAady XJIaAarcHTa K OXJIAXIAOLUM HUCIIapuTe -
JIAM, MEXIY HarHeTaTeJIbHOM JIMHHUEHW M KOJUIEKTOPOM CMOHTHUPOBAH TPYOONPOBOX C
peryasitopoM aaBienus KVD, yaepxuBaloliuM ITaBJCHUE B KOJUIEKTOpE Ha MUHU-
MaTbHOM yPOBHE.

Wtak, omucaHHas BBIIIE CHCTEMa DPETYJIMPOBAHMS IaBIEHWS BKIIIOYAET B ceOs
CAeAYIOIME KOMIIOHEHTBI:

1 rnasHbIi BeHTHIL PM 3-50 ¢ dhnaHuem tuna 12;

2 BcrioMoratebHbIX BeHTwist turia CVP 4—28 6ap;

1 BcroMoOraTeNbHBIN MTEKTPOMATHUTHBIA KramaH Thma EVM + karyiika 230 B;

1 coenyHeHNEe MaHOMETpA W JOMOJIHUTENLHO elle;

1 perynsitop maBieHus: B Kosuiektope KVD 15;

1 37eKTpOMArHUTHBIN KiIalaH, HarHeTaTe/IbHBIH TPyOOIIpOBOJ OTTAUBAHHS;

u3rotoBuTenn: pupma Danfoss, Tunm EVR 25;

Ilena mpencrasieHHON BBIIIE TOCTABKHU, BKTIOUAsT MOHTaX

€

ITo3. 6

TpyOorpoBOIb IS XIaJareHTa — IIOCTaBKa U TIPOKJIAgKa

a) BcacpiBaroiye TpyOOIpOBOALI, MeaHast Tpyba (B TTOTOHHBIX METpax), U30Jsi-
uusa Armaflex M:

10 m 35x 1,5 Mm 10 M M35

14 m 42 x 1,5 Mmm 14 M M42;

195M 54 x2,0 MM 19,5 M M64;

6M 64 x 2,0 MM 6M M64;

61 M 89 x 2,0 MM 61 M M89;

8 M 108 x2,5Mm 8M  MI08.

6) XKunkocTHble TPyOOITPOBOABI (B IOrOHHBIX MeTpax), u3oagims Armaflex H:

235 M 16 x 1,5 MM 23,5 M H15;

19,5 M 18 x 1,0 Mm 19,5 m H18;

14 M 22 x 1,0 MM 14 M H22;

56 M 28 x 1,5 MM 56 M H28;

13 m 35 x 1,5 MM 13 m H35.

B) HarHeraTe1pHbIi TpyOGOMPOBOA KOMOMHHPOBAHHON HU3KOTEMIIEPATYpPHOi yC-
TAHOBKMU:

I5m 54 x 2,0 MmM.

r) TpybonpoBon KOHaeHcaTopa:

I5™m

35 x 1,5 Mm.

1) Tpy6omnposoxa mist KVD 15:

IMm

16 x 1,0 Mm.



4.3. Ilpoexm: HU3KOMeMnepamypHbiil cKAGo 2"\2)

e) HarHerartesbHbIe TPYOOTIPOBOAL! OTTAMBAHUS (B IMTOFOHHBIX METpaXx):

6 M 22 x 1,0 MM 6m H22;

12m 28 x 1,5 MM 12m  H28;

17Mm 35 x 1,5 Mmm 17 M H35;

90 M 42 x 1,5 Mmm 90mMm H42.

k) TpyGoIpoBOmBI ISt CIMBA KOHIeHcATa (B IIOTOHHEBIX METpax):

14 M 18 x 1,0 MM;

100 m 22 x 1,0 MM.

3) [poayBouHBIe TPYOOITPOBOIE! MPEIOXPAHUTETBHBIX KIAMAaHOB (B TTOTOHHBIX METPaxX):
9 M 22 x 1,0 Mmm 3m H22.

Io3. 7

KoMbuHupoBaHHas ycTaHOBKA C MHOJYTePMETUYHBIMU IMOPIIHEBEIMA KOMIIPEC-
copaMu, OJHOCTYNEHYATBIMU (TBTEpHATUBA).

Tun: VPMS500-4090 ¢ macimooTBoasiiei cucreMoii (mareHt Linde), uset — rojuy-
6oit no RAL 5010, ¢ rerousonsuueit Armaflex Ha CTOpPOHE HU3KOIO JaBJIE€HMS, C
TISITBIO TIOJIYTEPMETUYHBIMM, OTHOCTYTIEHYATHIMA KOMIIpeccopamu Tuia 6F-40.2Y
¢bupmbr Bitzer.

TexHnyecKHe XapaKTePUCTHKH:
— XONOAONPOU3BOAUTEABHOCTE 122,70 xBr;

— TEeMIIepaTypa KMIIEHUS =37°C;

— TeMIreparypa KOHAeHCalluu +40°C;

— poTpebnaseMas MOIIHOCTh 84,89 xBr.
Pasmepsi:

— IUTHHA 2 600 mm;

— mupuHa 790 Mwm;

— BBICOTA 1 400 mm;

— Macca 1 545 kr.

MpuHamiexunocTu:

1 KOMIUIEKT pE3UHO-METAJUIMYECKMX 2JIEMEHTOB,;

1 KpUBOLIMITHO-KAaMEpHasi cucTeMa o0orpesa IUIsT KaXIOro KOMIIPECCopa;

1 KOJUICKTOP Ha CTOPOHE BCAaChIBAaHUA,

S BuGporacsiux 3JeMeHTOB, BCTPOSHHBIX B HATHETATENIbHBIM TPyOOIIPOBOA KaX-
JIOTO KOMIIpECcopa;

1 orpanuunTens maenenus (SDBK);

1 orpannunrenp napiaeHusa (DBK);

1 pene koHTpons maBieHuss (DWK);

1 MaHOMETp BBICOKOTO IABIEHHMS C IIMIIEPHHOBbIM HAMIOJTHUTEIEM;

1 MaHOMeTp HM3KOrO JABJICHUS C TIIMIICPUHOBBIM HATIOJTHUTEJIEM;

2 ¢GWIBTPa BO BCACHIBAIOILIEM TPYGOTIPOBOJE;

1 pene xouTpons magaromero aamieHus (DWFK);

5 middepeHIMaNpHBIX BRIKIIOYATENEH NaBIeHUs Macja cMeHa (pUIbTpa — 4epes
kaxnasle 200 yacoB paGoThl Mac/Io IJIs1 3aIIpaBKU XOJOOWIbHON MAIIMHBIL.

Hena omucannoli BHINIE MOCTaBKM, (PPAHKO-MECTOHAXOXAEHWE, BKIIOYAsT MOH-
TaX M IOTPY3KY C IOMOILIBIO TeJIeCKOIMNIECKOro KpaH

€

ITos. 8

VapasjneHue, cBI3aHHOE ¢ OTTAUBAHUEM IeperpeThiM IapoOM.

JlaHHas XOJO0OUIBHASI YCTAHOBKA UMEET ITOJTHOCTBIO 3JIEKTPOHHOE YIIPaRJICHUE U
cHabGxeHa cucteMoil nepenayn AaHHBIX Danfoss ADAP-KOOL®. Ckopocth Bpallie-
HMS BEHTHJIATOPOB B KOHIEHCATOPAX GECCTYIIEHYATO PerylIUpyeTcs MOCPENCTBOM TIpe-
o0pa3zoBaTeneil 4acTOTHI.
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Pasmeps! pacripenemurensHoro mkaga: 2 x 1 200 x 1 800 x 400 MM 1o1r0¢ 0CHOBa-
Hue (200 MmM).

Usrorosurens wikada: pupma Rittal, Tunn PS4204, user RAL 7032, ¢ ocBelieHuU-
€M, PO3ETKONA ¥ BEHTUISITOPOM.

KaGenbHblii BBOO — CcHM3Y. JBepHoii ymop: 2 x cmpasa, 2 x cieBa, Ha 180
HIapHUpax.

LleHa omucaHHOW BBILIE MMOCTABKH, (HPPAaHKO-MECTOHAXOXACHUE, BKIIOYas TIO-
IPY3KY C MCHOJb30BAHUEM TEIECKOIMNUECKOTO KpaHa

€

To3. 9

[MpenynpeauTenbHBINA CUIHAIM3ATOP COCTOSTHUA XiagareHta ¢dupMbl Beutler.

HwuzkoremneparypHble KaMepsbr:

— no 1 razoBomy curHaguzatropy GMIV-230PS ¢ ormenbHBIM, TO €CTh MOHTHU-
pyeMBIM B caMoii Kamepe, ceHcopoM. CeHcop cHaOXeH KIEMMHOM KOpOOKOH u
MOXeT OBITh pa3MellleH Ha paccTosHUH 10 1000 MeTpoB oT ycTpolicTBa 06paboTKH
JaHHbIX.

MawmvHHABI 3a:

— ra3oBblit curHauzatop tana GM-VI 230PS ¢ HEeMoABUXKHO YCTaHOBIEHHBIM
HAa €ro KOpIIyce CEHCOPOM.

IleHa, BKTIOYasi MOHTaX M IPOKITAIKY 3KPAHUPOBAHHBIX TIPOBOMOB JI0 paclpese-
JIUTENILHOTO TKada

€

Io3. 10

BeHTuisamus MalMHEHOTO 3a1a, COCTOSILIAS U3 IBYX BEHTHISATOPOB (hupMbl Maico
tina EZQ 50/8 B, xaxmplii ¢ 06beMHBIM pacxonoM 4 200 M3/49ac Mo MpUHIINITY CBO-
6onHoro obnysa:

~ norpebageMast MowHocTh: 110 BT,

~ yucao o6opotoB: 715 B MUHYTY.

1 perynsitop ckopoctH BpatueHust Tunia EAT 6 G* i 060MX BEHTUIATOPOB;

1 BeHTWIsSIIIMOHHAA pewieTka Tina AT 1225 x 525 mm ¢upmbl Trox.

* DJIeKTPOHHBIA PETYIITOP TeMIIePaTyphbL.

31ech NeHCTBYET HE3aBUCHMMAs OT TEMITEPATYPHI 3JIEKTPOHHASI M MOJIHOCTBHIO aB-
TOMaTUYecKasl CUCTeMa OeCCTyIeHYaToN pPEeryjIMPOBKM JaBjieHUsI CEpHUU TUIIOpa3Me-
poB EAT ¢bupmel Maico Aeromat; peryJTMpoBaHUE TEMITEpaTypel — GeccTynenHyaroe, B
IuamazoHe ot +5 go +35°C; uHANKAaUWAS HEUCMpaBHOCTEH M padodyMx pPeXUMOB —
TIOCPE/ICTBOM CBETOBBIX CUTHATM3AaTOPOB; OTAENbHbIN TEPMOAATUUK IJIT HACTCHHOTO
MOHTaXa.

LleHa npemcTaBIeHHON MOCTaBKH, (PpaHKO-MECTOHAXOXIECHHE, BKITIOYAs MOHTAX

€

Io3. 11

HesaBucHMasi OT 37€KTPOCETH BbI3BIBHAS aBapuiiHasi yCTaHOBKA!

3 ycrpoiicTBa aBapuiiHoro BeizoBa TMTa NA-401 ¢upmbl Elreha ¢ BcTpoeHHBIM
AKKYMYJISITOPOM;

[UIsE HACTEHHOIO MOHTaXa, CO CTYIeHYaTod KJIEMMHOH KOpOOKO¥H, BMOHTHMPO-
BaHHBIM YCTPOHCTBOM TI0ZaYl 3BYKOBOTO CHUTHaJIA (CUPEHBI), [IPO3PAYHOA KPBILUKOM.
Ha kaxmoil pa3IBIXKHOW JIBepr HU3KOTEMITEPATYpPHOU Kamepbl pa3MeliaeTcsi CBeTH-
Lasicsi KOHTAKTHAsT KHOTIKa (Bcero 4 IITYKH).

ILleHa TipeAcTaBIeHHOM IOCTABKH, (PPaHKO-MECTOHAXOXIEHHE, BKIIOYad
MOHTaxX

€
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DJIeKTpPOHHAs PETHCTPALUS TeMITepaTyphl:

1 cucTeMa perMcTpaliyi ¢ COCTaBJIeHWEM IpoToKoia Tuna MiniMep 424A ¢up-
mbl Elreha, mis HacTeHHOTO MOHTaXa; €MKOCTW TMaMSTH IIPM 3aIllMCH KaXIble
15 MUHYT XBaTaeT MpUMepHO Ha 6 yeT. Juamna3oH perucTpUpyeMbIX TEMIIEPATyp OT
—110 mo +600°C. B kaxiaoii HM3KOTEMIIEpAaTYpPHOHN KaMepe MOHTHUpPYETCS IIO
1 tepmomarumky tana TF501 12 M.

[lena mpencTaBieHHOM TOCTABKH, (HPAHKO-MECTOHAXOXKIACHNE, BKITIOUAd MOHTAX

€

O06mas 1eHa HU3KOTEMIEPATYPHOI YCTAHOBKH:

IMo3. 1 9 ucnmapureneit €
ITo3. 2 9 HarpeBaTeJyieil cnuBa M3 UCIIapUTesei €
[To3. 3 KOMOMHWPOBAaHHASI YCTAHOBKA C BUHTOBBIMHM KOMIIpeccopamMu €
IMo3. 4 BO3AYIIHBIN KOHIEHCATOP C OCEBBIMM BEHTWISITOPaMH €
ITo3. 5 Momynupyioias cucTeMa peryJIMpoOBaHUS JaBJICHUS

IUIST OTTAaUBaHMS IIEPETPETHIM MTapoM €
IMo3. 6 TpybompoBoaBI I XjIagareHTa €
[To3. 7 koMOUHMpPOBaHHAs YCTAHOBKA C MOJYTePMETHYHBIMM

TMOPHIHEBBIMH KOMIIPECCOpaMH agbTEpHATHBA
[To3. 8 ympasienue, CBSI3aHHOE C OTTAMBAHWEM TOPSTYMM Ta30oM €
[To3. 9 curHanbHOE YCTPOMCTBO COCTOSIHMSI XJTafareHTa €
[To3.10 BeHTWIALMS MAlIMHHOIO 3aj1a €
[1o3.11 BbI3BIBHAS aBapuiiHasi yCTaHOBKA €
ITo3.12 cHcTeMa perMCTpalMM TeMIIEpaTyphl €
O0mas 1ena ycTaHOBKH €

AnbrepHaTnBa 1:

IMo3. 3 +4  oTnamaoT, B MPOTUBHOM Clyyaé — KakK OIMUCAHO BHILIE,
IMo3. 3a kombuHupoBanHasa cuctemMa VPH 500-4090;

To3. 4a koHaeHcatrop GVH 102B/2 x 2-N(D).

OO0wmas ueHa anbTepHATHBHOTO BapuaHrta 1 €

CpoK#d NIOCTaBKU: IO MPeJBapUTEbHON 10TOBOPEHHOCTH.

Cpok neiictBusa Ilpennoxenud: 3 Mecdua.

He BxoasT B nocTaBKy: I00ble HE YKa3aHHBbIE 3[€Ch TOBApbl U YCIIYTH.

TFapanTus: 1 roa.

YcmoBus mnarexa: 110 TIpeABaApUTEIHHOM 1OrOBOPEHHOCTH.

MBI noctapanuch paspabortath Iia Bac moctarouHo BeirogHoe Ilpeminoxenue u
OyneM pansl oayuuTh Bainn 3akas. [apaHTHpYyeM KaueCTBEHHOE WCITOJIHEHWE TOUHO B
YCTAHOBJIEHHBIE CPOKH.

C IPYXECKUM TIPHBETOM, ..ccvvvvvevrereanraeenns

4.3.25. Konmpoavnvie 3adanusn

a) BeimoHuTe pacyer MOTPeGHOCTU B XOJIOAe TSI KOMOWMHUPOBAHHOW YCTAHOB-
KU OXJIAXIeHUs], IIPUYEM pedb HIeT 00 OXJIAXKTAeMBIX ITOMELIEHUSIX C «OTAEJIOM IIpU-
€MKHM TOBapOB» U «LLTIO30BbIM KOPUIOPOM», Iae f, = 0°C.

TexHuueckue XapakTepUCTUKH

ITpuemxa TOBapoOB:

— BBICOTA H =4,50 m;

— IJIMHA L = 12,50 M;

— IIMpWHA B = 9,0 M;

— TETUTOU3OJISIUS § = 0,08 M; BemumHa k = 0,23 Bt/m? - K;
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3 wrr. xamo3uitHele Bopota: B = 2,40 m; H = 2,60 M;

BpeMS OTKPBITHS Ha KaXIble BOPOTA: MPH Ipy3ax Ha moamoHax 0,8 MHMH/TOHHY;

t = 1t32°C.

CyrouHsnlil rpy3oobopor = 80 000 Kr; Ha KaxIble BOPOTA IPUXOIUTCSA NPUMED-
HO o 27 ToHH rTpy3a. IloTepu B pe3yibTare OTKPHITUSI BOPOT BBIUMCISAIOTCS 10
dopmyne Tamma.

Ocpeiienue: 5 Br/m2

Q orpyma = 3 200 B
Himo3: H=9M; L=6M; B=6Mm.
O rorpyruna = 3 200 Br.

Ocgeienue: 5 Br/m2.
I1ponoxUTeIbHOCTh PpabOTHl XOJOIWIILHON YCTAHOBKU: 18 4acoB/CyTKHU.
XnanareHT: R 404A.

fa= +32°C Puc. 4.67.

J O 0O
Bopora1 1 Bopora2 Bopora 3

£ =0°C
L=+18°C | |4 ko= 211 BIM - K t, = +20°C

nona

lloctynnexne u npuemka
ToBapa

26x24m 3

t = -27°C,
£= 0,12 kBr/m? - K

t =-27°C Puc. 4.68.
£=0,12 Br/m? - K

1 F=__‘]
26x24m 1

26x24M

18c |1, f,=0°C 2 | [l4=-2c
2B - K Wnio3 £=0,12B - K

If
+

o

=3
—

26x24m 3
l—

£ = +18°C
£=0,23Br/m2 - K
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6) OnpenenuTs MapaMeTpsl COOTBETCTBYIOLIMX McTiaputeseit Tunia SGBE dupme Kiiba.

B) CpoeKTUPOBaTh BCE KIIAMAaHbI, BEHTIIM, 3ATIOPHBIC OpTraHbl, OCYILUUTENN U T.A.

1) Paccunrars TpybonpoBoabl xnagarenra (cM. puc. 4.69) ¢ mOMOIIbIO PACYETHBIX
JIAarpaMM, BBIYHMCIUTEIBHBIX TAOIMI] ¥ COOTBETCTBYIOLIMX (OPMYIL.

) Bribpats KOMOMHUPOBAHHYIO XONONWILHYIO YCTAHOBKY no Tabn. 4.31—4.34
NP yCJI0BHH: AT;caCbmamm TpyGOonpoBoaza = 2 K

e) Pa3zpabGoTarh MpOEKT KOHIAEHCATOPA C BO3AYINHBIM OXJIaXmeHHeM upMbl
Giintner nipu: £, = +32°C; 1, = +45°C; 1ByMsi BEHTWISITOPaMH; YPOBHEM 3BYKOBOTO
JaBneHust <55 nb(A).

%) Beraucuts o6veM ximagarenta R 404A mnst 3an0NHEHNS YCTAHOBKU OXJIAXKICHHS.

3) CocraBuTh 0030pHOE CTpPYyKTypHpoBaHHOe Ilpemnoxenue.

¥) BBINOTHUTP COOTBETCTBYIOIYIO TEXHOJOTUYECKYIO CXEMY.

Xanwandnie Xamoswitnbie Xano3auiitoe Puec. 4.69.
sopora 1 Bopora 2 gopota 3

r " -
KonTopa
£, =0°C
P buitoBka
] |
finioc xombukmMpoBanhas
MaU.IVlHHblﬁ aan YCTAHOBKa 3TaX0m Bbilbe
= == =G
Npunoxenve 1;
Tpy6ONPOBOAHAS Tpacca
naoc KoMBuHMpOBaHHAR
- yCTaHoBKa
4 2i°C Mponoxexo
Nno KpoBre
X0NOANNbHUKA
- | =
~= o
1 t=0°C ”L =-27°C
St ) S
Bapuanmut pewenuii
K . a):
— TIOCTYIUIEHWE M TIpUeMKa ToBapa Q= 26 xBr;
— LLUTIO3 Qg = 16 xBr,
Q =42 xBr
K m. 6):
— MOCTYIUIEHHWE U TIpHeMKa ToBapa:
L, 12°C;

AT, 10K;
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¢ —8°C;

o KOMGHHHD. YCTAaHOBKH _IOOC;

BeIOpaHo: 2 x SGBE 82.

Q, = 13,26 xBt; n = 1 400 06/MUH.
— IDLTIO30BOM KOpUAOD:

L +2°C;
AT, 10 K;
t —8°C;

o]

—10°C -
to KOMOMHMP. YCTAaHOBKU 10 C’

BeIOpaHo: 1 x SGBE 92.
Q, = 16,49 xBt; n = 1 400 06/M1H.

K m. B):

Danfoss TES 5-5,0; R 404A; pa3smep comia 02;
Danfoss TES 5-3,7; R 404a; pa3mep cormia 01;
Danfoss EVR 10; R 404A; AP = 0,2 0ap;
Danfoss DU 165s;

Danfoss DU 163s;

Danfoss GBC 16s; 35s; 10s;

Danfoss SGI 16s.

Kn )
Cwm. puc. 4.69.

K n. m):
VPP 300-4681; ¢,
VPP 400-2150; ¢,

K m. e):
5-GVH 067B/2L(D); Q. = 62 xBt; ypoBeHb 3BYyKOBOro nasieHus 55 nb(A)

K 1. 1), a Takxe K M. X)—H) PEUICHUE HE MPUBOAUTCS.

—10°C; 1. = +45°C; Q = 42,45 xBr; P, = 19,54 kBr;
—10°C; 1. = +45°C; Q, = 43,59 kBr; P, = 18,64 kBr.
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4.4. NpoekKT: xonogunbHoe obopyaoBaHne
Ang NoTpeduTenbckoro pbiHKa

4.4.1. Hcxoonasn cumyauus

Jis moTpeOUTENhCKOTO PBIHKA ¢ TUTOIAAbIO OCHOBHOIO TOPrOBOTO MoMelleHus: 950 m?
TpebyeTcst cocTaBUTh [lpemioxeHne Ha OCHallleHWE XOJOAWIbHOM TeXHWKOW M Npo-
YHUM TOPTOBBIM OOOPYIOBAHHUCM.

BceM moreHUManbHBIM odepeHTaM HalpaBieHbl OJWHAKOBBLIC IO COJEPXAHUIO
3aKasbl, BKJIOUAlOIIUE B Ce0S TOUHOE OTHMCAHUE XKeIaeMoro obGbheMa TOCTaBOK.
B npuHUMIEe 32 OCHOBY 31ech MPUHUMAETCST ACJICHHE HA ABE 30HBI, & UMEHHO: 30HY
HOPMAJIbHOTO OXJTaXIEHUSI ¢ TeMMepaTypamu KutieHnd £, = ot —10 no —15°C 1 Hus-
KOTEMIIepaTYpHYIO 30HY C TeMIiepaTypamu KureHus £, = oT —35 no —40°C.

OxnaxneHue OOBEKTOB, KAKOBBIMU B JaHHOM CIy4ae SIBASIOTCS, IIOMUMO COO-
CTBEHHO XOJOIWIBHBIX KaMep, TOPTOBbIE NMPWIABKU U BUTPHUHBI, MOXET OCYILIECTB-
JIATBCA TpeMsT pa3HbIMU CIoco0aMy: HATpUMep, Kaxiblid OOBEKT CHaOXaeTcsl CBOEH
COOCTBEHHOH KOHICHCATOPHOM TPYNIOH; TUO0 KaxKAblil M3 HUX MOJTyYaeT HHIMBUIY-
AIBHBIN KOMIIpEeCcCcOp M Bce OHU co00Ila (hyHKIIMOHUPYIOT OT OMHOTO KOHIEHCATOpa ¢
pagvajibHbBIM BEHTUJIATOPOM; JTUOO peub MOXET MIOTH O KOMOMHHUpPOBAHHOHN XOJIO-
JWIBHOW YCTaHOBKE C IEHTPATM30BAHHBIM IIPOM3BOICTBOM X0JIOAA.

B naHHOM mpoekTe paccMaTpHuBaeTcs KakK pa3 TpeTUi BapHUaHT, TO €CTh obecre-
YeHUE OXJIaXIAaeMbIX OOBEKTOB XOJO0OOM (KakK B 30HE OXJIAXACHHUs, TaK U B 30HE
pexXuMa 3aMOpPaXXHBAHUA) OT OOHOH KOMOMHMPOBAHHONW XOJOOUJIBHOM YCTAHOBKM C
HECKOJABKUMM OTUHAKOBBIMU MOTOPHO-KOMIIPECCOPHEIMU arperaTaMu, KOTOpHBIE, Ieii-
CTBYSI B MapajUIeNBHON CXeMe, IO Mepe HEOOXOMMMOCTH, NyTEM BKIIIOYEHHUS WU OT-
KJIIOYEHUSI, aBTOMATUYECKH YCTAHABIMBAIOT TpeOyeMylo Ha JaHHBIIT MOMEHT XOJIOI0-
MPOU3BOANTEILHOCTD.

B kayecTBe XOJOAWILHOTO areHTa Ay 00eux 30H BhiOMpaeTcst R 507.

4.4.2. Onpedeaenue 6azoebix 0AHHbIX, HEOGXOOUMbIX
043 NPoeKmupoBanus Xo400UAbHOU YyCMAHOBKU

4.4.2.1. Mecmonoaoxncenue

[ToTpeOUTEIbCKUI PHIHOK PACTIONIOXEH HA YPOBHE 3eMJIM B MHOTO3TAXXHOM XHUJIOM U
ANMUHMCTPATUBHOM 3[aHUW — MEXIY ABYMS TapajUleIbHO TTPOXOISIIUMHU YIUIAMHU.

Ha HuxHeM sTaxke HaxogwTcs NOA3EMHBIM rapax Uil TIOKynaresied, XWIbLOB
JoMa U paboTalolIvX 3[ech COTPYIHMKOB. 3JIeCh e pachojiaraeTcs U 4acThb XOJoO-
JUIbHBIX KaMep, MAUIMHHBIA 31 M MOHTaXHasl 30Ha I JBYX KOHAEHCATOPOB C
BO3LYLIHBIM OXJIAXKICHHEM.

4.4.2.2. Bud u obsem mopzo6oco x0100unbHoe0 060py0o6aHus
015 nompebumenbCcKoeo poiHKa

TpeOyemble AaHHBIC: TOYHOE KONMUYSCTBO M KOMIIOHOBKA TOPIOBOTO XOJOAWIIBHOTO
obopymoBaHMsI, pa3Mepbl U 00JIACTh MPUMEHEHMS €ro OTAEIbHBIX KOMIIOHEHTOB —
3aJIAI0TCS TOJIL30BATE/IEM ¥ MOIYT OBITh B3SThI U3 TIpUIATaeMbIX yepTexeit (cMm. Tpu-
noxeHue 3).

JLnst 30HbI OXIAXKAECHUS UMEEM CJICOYIOLINE OTIeIbHBIE IMO3ULIMN.

1. OxyaxmaeMblii IpUIABOK IS MSICHBIX M3IENHiI U KOibac, B CTAHIApTHOM
WUCMOJHEHWH, ¢ NPAMbIMH CTEKJIAMH, TUIaHKAMHM JUTSL LICHHUKOB Ha IIEpeAHeil CTOPOHE
¥ Ha CTOpPOHE OOCIYXHBaHUS, C TIAAKMMH BUTPUHAMH C PETYJUPYEMBIM HAKJIOHOM.
DYHKITMOHANIbHBIE TIPUHAMLIEXHOCTY HA CTOPOHE OOCIYXXMBaHMS: 3 mepXaTessl Kyjb-
KOB M 4 KapMaHa 11si 00epTOYHOM OyMaru.
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ToproBeri oxytax1aeMBlii TIPUIABOK COCTOMT U3 4 CGOPHBIX MOLY/IEH, a HMEHHO
(€C/M CMOTpETh CO CTOPOHBI OGCITYXUBAHUS CIIEBA HATIPABO):

1-# Momyne: 2,50 M, npsiMOi (CTaHOapTHAs [UIMHA);

2-11 moxmyns: 1,875 M, npsiMoit (cTaHaapTHasE LTHHA);

3-it Momynb: BHyTpeHHM# yron 45° (cM. puc. 4.70);

4-11 Monysb: 3,75 M, TIpsAMOU (CTaHOapTHAs JUTHHA).

TpeGyemas x00A0TIPOM3BOAUTENIBHOCTL BHIYUCIISETCS HA OCHOBE AAHHBIX, B3f-
TBIX U3 TEXHMUYECKOIN TOKYMEHTALUU U3rotoBuTens (tadin. 4.37).

Crnenyer obpaliath BHUMaHHE Ha TeMIEPATYPHBIN IUANA30H, MPEAOIAraeMbIil
IUIs1 BCETO TNpUJIaBKa WIH IUTS OTHEJIbHBIX CTOEK.

o & Jl@

IE — BHYTpEHHMIi yron, AE — BHEWHWI yron
Puc. 4.70.

10— 1128
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JomnyckaoTcss TpY 30HB! I BHYTPEHHEH TeMIEpaTyphl, a UMEHHO:

3oHa 1: £, = 0°C mo 2°C mia msca,

30Ha 2: t, = 2°C g0 4°C mns konbac;

30Ha 3. 1, = 4°C no 6°C st CBIPOB.

B npuHImMITe MOXHO cobpaTh NPWIABOK JIIOOOH IIHMHEI, CIEAYET JIMIIb YYWThI-
BaTh AMANA30H TEMIIEPATYp ¥ CBA3AHHYIO C 3TUM TPeOYyeMYIO XOJIOAONPOU3BOAUTEIb-
HOCTb TIPUMEHUTEBHO K KaXI0i JJTHHE.

B paccMatpuBaeMoOM IpOEKTe HCIIONb3YeTCs TIPUIIABOK TSI Msica M KOJIGACHBIX
U3IEIUi, TaK 9TO CUCTEMY CHAOXEHMS XOJIOAOM IIPUIETCS pa3le/IuTh HA JABa KOHTYpa
pETYNIMPOBaHMS, TIPUYEM KaXIBI M3 HMX MpEXHA3HAYeH [UTA IMONAepKaHUsT OTpee-
JICHHOW TeMmepaTyphbl.

Temnepatyprbiit quanason 1: ¢, = 0°C go 2°C; KoHtyp I:

momyinb 1: aHa = 2,50 M;. X0010NpOU3BoAUTENLHOCTL = 0,58 kBT; 7, = —10°C;

Moxyab 2: ovHa = 1,875 M; xonomonpoussoautenbHocTs = 0,46 kBr; £, = —10°C;

MOIyJib 3: BHYTpeHHUU yroua 45°; xomomonpoussogureinbHocts = 0,20 kKBT;
t = —10°C.

TemmeparypHbiii quanason 2: f, = 2 10 4°C; KOHTYD 2:

monyib 4: uiiHa = 3,75 M;. xonomonpoussoautenbHocTs = 0,83 kBt £ = —10°C.

CyMMapHast XOJIOTOIIPOM3BOOUTEIBHOCTE OXTaxaaemMoro mpuiaeka: 2,07 kBt npu
t = —10°C.

B 3akmioueHue, YTOOB! ONMPEe/MTh OOIIIYIO IUIMHY, K CYMME IUIFH BCEX JIEMEHTOB
obopynoBaHus CIeAyeT MPpUOABUTE TOJILIMHY 00erX OOKOBBIX CTEHOK 10 40 MM Kaxasl.

DNIEKTPUIECKME MOITHOCTH MPUCOETUHSIEMBIX YCTAHOBOK 1JIs OTAEIBHBIX KOHCT-
PYKIMIOHHBIX 3JIEMEHTOB M MOAYJei OEpyT U3 TEXHUYECKOW MTOKYMEHTALMU HU3TOTO-
BUTEJNIS, OTHOCSAIICHCS K JIEKTPOHArPEBY LIS OTTAUBaHUSI, OOOTPEBY CTAHWHBI, BEH-
TUJISITOPAM M OCBeIHEHUIO. 37eCh MbI MMEEM:

1-#1 momynb: 2,50 M, NpsIMOIi: P = 0,28 xBr,
2-it mogynb: 1,875 M, npsiMoii: P_ = 0,22 xBr;
3-it Momynb: BHYTpeHHHMit yroa 45°. P = 0,13 xBr;
4-i Momynb: 3,75 M, TIpSIMOIA: P_=0,45 kBr.

OO6urast IIMHA TOProOBOTO OXJIAXIaeMOIO MpUJIaBKa CO CTOPOHBI TOKYIaTe-
ge#: 9,045 m.

O6i11asi IIMHA TOPrOBOTO OXJIAXIAEMOTO TIPUNABKA CO CTOPOHHI OOCTYXHWBa-
Hus: 10,085 M.

2. ToproBelii pWIABOK It CHIPOB, B CTAHIAPTHOM HCIIOJIHEHUM, C IPSIMBIM
OCTEKJICHHEM, TUIAaHKAMU UL LIEHHUKOB Ha IIepeHell CTOPOHE M CTOPOHE OOCITyXH-
BaHUsl, C IIAOKUMHM BUTPUHAMM C PETYIHPYEMBIM HAKIIOHOM.

DyHKIMOHANIBHBIE TPHHAMIIEXKHOCTH CO CTOPOHBLI OOCTYy>XUBaHUA: 2 JepxkKarest
Ul KyJIBKOB, 2 KapMaHa jjist Oymard, 1 nocka Ui Hape3Ku.

[MpunaBok JUIst CHIPOB COCTOMT M3 JBYX MOJIYJIEH — CO CTOPOHBI OOCITYyKVNBaHUS
CjieBa HAIpaBo:

1-i1 Momyne: 2,50 M, npssMoii, xononorpousBoauTeasHoCTh 0,48 KBT;

2-% momyiw: 1,875 M, mipsaMoi, Xonomonpon3BoauTe/bHOCTE 0,37 KBT.

[MpucoenuHsIeMBbIE IEKTPUYECKHIE MOIMHOCTH UL OTAECIBHBIX MOMYJICH:;

1-# Monyne: 2,50 M, TIpsIMOIA: P = 0,28 xBr;
2-it momyne: 1,875 M, npamoit: P = 0,22 kBr.
CymMapHasi xosogonpoussoautenbHocTs: 0,85 xBr npu £ = —10°C.

OO1aa IMHa TpuiaBka: 4,455 M.

3. OxnaxnaeMast BUTPHHA TSI MOJIOUHBIX TTPOAYKTOB € 4 psilaMM IOJIOK, TUTAaHKAMHU
IUTSI LIEHHHUKOB, ¢ COOTBETCTBYIOIIEH MoAcBeTKoil. I'abapuTel: rimyouHa 0,5 M; BeICOTa
criepeau 0,45 M; obuast Boicota 1,980 m; obmias mwmpuHa 1,115 M; obiuas gmuHa 7,58 M.
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JONOHUTENBHOE OCHAIICHWE: SKOHOMUYHbIN TTAKETHBIM BbIKTIOYATEND VIS Tiepe-
MEIIEeHWSI B HOYHOE BPCMsI CHaOXEHHBIX 3JIeKTPOIPUBOIOM KOHTEUHEPOB Ha KaTKax;
BO3MOXHOCTb BHEHIHEIO yIparieHus TPaHCNOPTHbBIMU KOHTCHHEPAM#M B COYETAHUHU C
PaCTIpENICTUTETHLHBIM YCTPOMCTBOM JIJIst OCBELICHMS MeCT NpeOhIBaHMs IEpCOHaNa PhIHKA.

3ech ONPEENSIIOTCS TPU 30HDbI IS BHYTPCHHEH TeMIiepaTypsl, 4 UMEHHO:

sona 1 1, = 2°C no 4°C;

3oHa 2: 1, = 4°C g0 6°C;

sona 3: ¢, = 5°C jmo 7°C.

B 31oM ciiydae 3aKa3uuK JaeT MPEANUCAHUS KACATEIbHO 30HbI 3.

Oxaxnaemasi BUTPHHA i MOJTOYHBIX NPOAYKTOB MMeeT minuHy 7,58 M, To ecTb
OHa COCTOMT M3 IBYX CTaHAAPTHBIX Monyiel AnviHOW mo 3,75 M M JAByX OOKOBBIX
3IeMEHTOB 1o 40 MM KaXubiid,

Iist opHoro Monmynist ATMHOW 3,75 M 1OJIydyaeM Ha OCHOBE JAHHBIX W3TOTOBUTEIIS
XOJIORONPOU3BOAMTENBHOCTD = 3,65 KBT npu Temneparype xunenus ¢ = —10°C.

O61uag XONOAONPOUIBOAUTENLHOCTE. 7,30 XBT nipu £ = —10°C.

4. OxyaxnaeMast BATPUHA JUTSI MOJIOYHBIX TIPONYKTOB C 4 psAiaMy MOJIOK, TUIAHKAMKU
U1 LIECHHUKOB, C COOTBETCTBYIOIUEH MoAacBeTKoil. I'abapwrel: rybuHa 0,5 M; BbIcoTa
criepenu 0,45 M; oburast Beicota 1,98 M; obutag mmpuna 1,115 M; obias mmiHa 5,08 M.

HomonHurenbHOe OCHALIEHUE: KOHOMHUYHBINA TTAKETHBIM BBIKITIOYATENb IS Te-
peMeLUeHUsT B HOYHOE BpeMsi CHaOXKEeHHBIX JICKTPOIPHUBOIOM KOHTEHHEpPOB Ha Kart-
Kax; BO3MOXHOCTb WX BHEILUHEro YIpaBlIeHHs B COYETAHWM C PACIIPEAETUTEIBHBIM
YCTPOHCTBOM IIJisl OCBEUIEHMSI MECT TIpeObIBaHUS TIEPCOHAJIA PBHIHKA. 3O0HBI TSI BHYT-
PEHHHUX TeMIepaTyp WACHTHYHB TaKOBBIM M3 II03. 3, TIOCKOJBKY peub uaeT ob obopy-
IOBaHUH TOH Xe CEpHH.

3aka3zuuK JTaeT TPEeNITMCaHUs KacaTeJbHO 30HBI 3.

OxnaxaeMasi BUTpYHA IJ11 MOJIOYHBIX MPOAYKTOB MMeeT miuHy 5,08 M, TO ecTh
OHa cobupaeTcs U3 IBYX CTAHAAPTHBIX MomyJei 1mo 2,50 M ¥ OIByX OOKOBBIX 3JIEMEH-
T0B 110 40 MM KaXIblif.

st omHOro Moaysisa aymHol 2,50 M nonyyaeM Ha OCHOBE JAHHBIX M3TOTOBUTEINSA
XOJIOLONIPOM3BONUTENBHOCTE = 2,44 kBT npu Temneparype kunenus ¢ = —10°C.

5. OxnaxmaeMasi BATpUHA U Kojibac U AEIMKATECOB B VITaKOBKE ¢ 4 psimamMu
MOJOK, TUIAHKAMH UIsI LIECHHUKOB, ¢ COOTBETCTBYIOLIEH MOACBeTKOM. ['abapuThl: riTyOuU-
Ha 0,5 M; Beicota crrepenu 0,45 M; obGmias Beicota 1,98 M; obiuas mmpunHa 1,115 M;
obwast MHa 5,08 M.

[Tpouee ocHalleHWe — KakK B 1103. 4.

Tp#y 30HBI JUIST BHYTPEHHUX TEMIIEPATYP UAEHTHYHBI TAKOBBIM B 1103. 3, U6O peyb
unetr 06 obopynoBaHUM TOM Xe cepuu. B 3ToM cilyyae 3aka34uK HaeT NMPEATIMCAHUS
KacaTeJIbHO 30HBI 1. BuTtpuHa sl JenuKaTecoB M KONOACHBIX H3IETUH UMeeT IIHHY
5,08 M, To ecTb OHa coOMpaeTcsi U3 ABYX CTAHAAPTHBIX MOAyaell JUTMHO# o 2,50 M u
JABYX OOKOBBIX 3JIeMEHTOB 10 40 MM KaXIblii.

st omHoTro Moayns juinHou 2,50 M B TeMnepaTypHoO# 30He 1 TiojlydyaeM Ha OCHO-
Be JAHHBIX U3TOTOBMUTE/IS XOJOAOMPOU3BOAUTENLHOCTE = 2,99 KBT 1pu TeMIiepaType
kuneHns ¢, = —10°C.

O6mas xono10NPOU3BOAUTENBHOCTL: 5,76 KBT mpu £, = —10°C.

[ HM3KOTEeMNEPATypHO# 30HBI OTIPEAETISIIOTCS CIEAYIOIINE TTO3UIIAY.

1. Oxnaxgaemasi BUTpUHA OCTPOBHOTO TWIIA, B UCTIOJIHEHWUM JBOWHON LIMPWHLI, C
KPYTOBbIM OCTEKJIEHHEM (TEPMOCTEKIIO TJyDOKOHM BBITSIKKHM, 0DECTIEYMBAIOILIEE 3ePKajib-
HOE OTpaXeHWe pa3ioKeHHOro ToBapa). OborpesaeMbie orubarole NOPYYHH! Y YIJIOBbIS
2JIEMEHTHI NIECOYHO-ceporo Hpeta. Kpyromasi mpoTHBOynapHasi CTOMKa IS TENeXeK —
OasanpToBO~-Cceporo upeta. [DMHTYC ¥ OGIMIIOBKA LHOKOJISi — TUTAHOBO-CEPOTO 1IBETA.

10*
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O6wuag mmuHa: 7,94 m; mmpuHa: 1,985 M; BeicoTa: 0,88 M.

[Mpouee ocHaileHHe: 26 pa3deUTEIbHBIX pELIeTOK MHPUMHONA Mo 800 MM mjs
000HMX KaHAJIOB I10/1a4d TOBapa.

OTKpBITOE TOProBO¢ HU3KOTEMIIEPATYPHOE OOOPYIOBAHWE MUCIOJB3YETCS B IBYX
JMana3oHax TeMIeparyp.

Temmeparyprast 3oHa 1 Ut GBICTPO3aMOPOXKEHHBIX IETMKATECOB HAa YPOBHE:

t, = —18°C po —20°C.

TeMmniepaTypHas 30Ha 2 JUISI MOPOXEHOIO Ha yPOBHE:

t, = —22°C mo —24°C.

HuskoreMiiepaTtypHasi BATPMHA OCTPOBHOTO THIIA COCTOMT U3 JABYX CTaHJAPTHBIX
MOJyJIeH, Kaxaas JIuHou 3,75 MM.

3aka3uuK J1aeT TMpeanucaHus KacarebHo 30HbI 1. M3 TeXHUYECKOH MOKyMeHTa-
LMY U3TOTOBUTENST BEIOMpAeM HYXHYI0O MHGopMaumio mist Moayias 1 mmmHou 3,75 m:
XOJIONOTIPOM3BOAMTENBLHOCTL () = 2,245 kBt npn £, = —35°C.

2. JIBe HU3KOTEeMIiepaTypHble BUTPUHBI OCTPOBHOTO THUMA B MCIIOJHEHUM JIBOM-
HOH LUMPUHBI, ¢ KPYTOBBIM OCTEKJIEHHEM (TEPMOCTEKIIO TIYOOKOMH BBITSKKM, obecrie-
YMBAIOLIEE 3EPKATBHOE OTPaXKEHUE pa3iokeHHOro ToBapa). OborpeBaeMble orudaio-
1Y€ TIOPYYHU ¥ YTJIOBEIE 3JIEMEHTHI TIECOYHO-CEPOro 1BeTa. Kpyrosas mpoTuBoynapHast
CTOMKa U Tejexek — 0a3anbToBO-ceporo uBeta. [IMHTYC ¥ OOMMIIOBKA HOKOJISA —
TUTAHOBO-CEPOTO 1IBETa.

O6mas amuHa: 3,96 M; wmpuHa: 1,985 M; Bricota: 0,88 M.

[Tpouee ocHalleHWe: KaXabIi Japb — ¢ 12 pellleTKaMu IS pa3nesieHusi TOBapos.

3aka34yuK IaeT TpEeNnucaHus KacaTeJbHO TeMIIEPaTypHOUl 30HBI 2.

Kaxnapiif U3 ABYX 0X1aXHaeMbIX Jlapeil COCTOUT U3 OJHOTO CTAHAAPTHOTO MOIYJISI
LIMHOM 3,75 M, XOJIOIONPOU3BOIUTEILHOCTD 1jisi KoToporo (Q, = 3,36 xBT) BbIONpa-
€TCsl M3 COCTABJIEHHBIX U3TOTOBUTENEM TabIMl apaMeTpoB Iipu f = —35°C.

IIpumeyanue:

3HavyeHUs XOJOZOTPOU3BOIUTEIBHOCTH B TAONIMIIAX T1APAMETPOB OT U3TOTOBUTE-
g (HampuMep, Linde) ocHOBaHEI Ha 3aJaHHBIX XapaKTEPHUCTHKAX OXJIAKIAEMOIO TOp-
roeoro obopynoBaHus contacHo EN441-4, 4. 4, O01me ycioBusl MCTIBITAHUH, TabIu-
na 1, Kjiacc KOHIUIMOHUPOBAHUS 3: TeMIIepartypa B CyXoM cocrossHuu +25°C,
OTHOCUTETbHAS BJIAXHOCTh Bo3myxa 60%, Touka pochl 17°C.

DTO 03HAYaeT, YTO AAHHOE 3HAYEHWE XOJOMOTIPOU3BOAUTEILHOCTH OXJIaXIaeMo-
ro 00OpYIOBaHHUS TIPUBOMUTCS U3 pacyeTa Ha TeMrepaTypy BHYTPH TOPTOBOH TOUKH
+25°C u ¢ = 0,60. D10 GoNee YeM HOCTATOYHO, MMOCKOJIBKY CPEIHETOMOBAs TEMITEpa-
Typa B Mara3uHe OOBIYHO 3HAUYUTENIBbHO HMXKe +25°C.

4.4.2.3. Bud u obsem x0100unbHbix Kamep 0A1 NOMPeOUmMenbcKko2o PolHKa
4.4.2.3.1. 3ona oxaawcoenusn

1. XonomwibHas Kamepa IS MOJIOUHBIX IIPOIYKTOB, ¢ pa3MepaMu: IiuHa = 6,45 Mm;
mwvpuHa = 2,15 M u Beicota = 2,80 M (pa3Mepsl IOCNE H3OJSILUHA) M CNEXYIOIUMHA
TEXHUYECKUMHU XapaKTepUCTUKAMH:

t, = +4°C po +6°C; AT, =21 K ¢, = +20°C; terutonepenaya (k) = 0,35 Br/m?;
oxjaxnenue nmpoaykra 16 K; 3arpyska: 100 xr/m? B 1eHb; BpeMsl paboThl 16 ya-
COB/CYTKM; XOJIONOTIPOM3BOAUTENbHOCTE Q. = 2,69 KB,

BbIOpaHHbIi UcnapuTens: Kiba SGBE 51 ¢ O = 3,0 kBr;

t, = 17°C; AT, = 10 K.

2. XonomwJibHAas KaMepa JUISL Msica U Koyibac, ¢ pa3Mmepamu: mmHa = 4,75 M;
uiipuHa = 1,7 M 1 Beicota = 2,60 M (pa3sMepbl IOCjIe U30SALMU) M CACTYIOUIMMU
TEXHHUYECKUMH XapaKTePUCTUKAMMU:
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ty = 0°C no +2°C; AT = 25 K; 1, = +10°C; rernonepenaya (k) = 0,35 Br/m?
oxnax(nel-u/le nmponykTa 8 K; 3arpy31<a 100 Kr/M2 B CYTKH; BpeMst paboThl 16 YacoB/cyTKu;
XONOAOTIPOU3BOIUTENbHOCTE . = 1,79 kBr;

BBIOpaHHBIN UCIIAPUTED: Kiiba SGBE 41 ¢ @ = 2,10 kBr;

L= T2°C; AT, = 10 K.

3. Kamepa Ui oxnaxaeHust oBoleit 1 (pyKTOB, ¢ pasMepaMu: IiiMHA = 6,45 M;
mmpuHa = 2,15 M 1 Beicota = 2,80 M (pa3mephl mociie U3OASIUMHN) U CACOYIOIUMU
TEXHUYECKUMM XAPAKTEPUCTUKAMM:

ty = +4°C 1o +6°C; AT . =21 K; 1 = +20°C; Ternonepenaya (k) = 0,35 Br/m?;
oxaxaeHue npoxykta 16 K; 3arpyska: 80 Kr/M2 B cyTKU; Bpemsi paboThl 16 yacoB/cyTku;
XOJIONONPOU3BOINTEIBHOCTE () = 4,01 KBr;

BLIOpaHHLIA ucTlapuTtens: Kiba SGBE 71 ¢ O = 5,0 xBr;

f,=+7°C; AT = 10 K.

4. YcraHOBKA IS TIOATOTOBKM Msica, C pa3MepaMH Kamephl: JiHa = 7,30 M;
umpuHa = 3,50 M; Beicota = 2,80 M. KaMmepa He M301MpoBaHa; MOHIHOCTb AeIHCTBYIO-
LIETO B HEH JIEKTPOOOOPYIOBAHMS TIPUBOMUTCS 3aKa3UMKOM (3TO MOXET ObITh TPWUJIb,
OIIONIaCKUBAIOLIAs MALIMHA U YTIAKOBOYHBIH MexaHusM ¢ P, = 6 xBr). Temneparypa
B kamepe f, = +15°C. Pacuer pacxoma xojoga:

Q = 10,0 xBT;

BHIOpaHHbIH ucnaputens: Kiiba DPB 043L ¢ Q, = 10,61 xBr;
= +17°C; AT, = 10 K.

tLl

4.4.2.3.2. Husxomemnepamypnas 30Ha

HuskoremniepatypHasi Kamepa Ha HIKHEM 3Taxe, ¢ pasMepaMiu (ITOC/ie H30JISIHH):
JMHa = 4,6 M; wMpMHa = 2,65 M ¥ BoIcoTa = 2,32 M U CJIEAYIOLIMMU TEXHUYECKUMM
XapaKTEPUCTHKAMH:

t, = —21°C no —23°C; AT, = 48 K, ¢, = —12°C; Termonepenaya (k) = 0,35 Br/m?;
oxnamerme nponykTa 11 K; 3arpy3Ka 150 xr/™? B cyTKH; Bpemsi pabothl 18 ‘{aCOB/CYTKI/I
yAeNbHAsI TETLUIOEMKOCTh MPOLYKTA — [10CJIE€ 3aMOPaXKUBaHHs:

¢ = 1,85 x/lx/xr; xonononpoussopurensHocTs Q= 3,0 xBr;

BLI6paHHbm ucnaputens: Kiiba SGBE 71 ¢ Q@ = 3,88 xBr;

= —20°C; AT, = 10 K.

4.4.2.4. Ceoonas mabauua pabouux napamempos
015 30H OXAQAHCOCHUS U 3aMOPANCUBAHUS

Taomua 4.37

O6bekThi oxNaXACHHA Q, xBr t,°C
Mos. 1. Oxnakpaembikt NpUnasok ans Msica U Konbac 2,07 —10
MNoa. 2. Oxnaigaemblit NPUNEBOK AR CbIPOB 0,85 -10
Moa. 3. Oxnaxkaaemas suTpuHa 1 gns Monounbix npogyktos 7,30 —-10
Mos. 4. Oxnaxpaeman BuTpuHa 2 4na MOsouHbix npogyktos 4,88 -10
Moa. 5. Oxnaxpaemas BUTPHHA A5 QEWKATECOB M Konbac 5,76 —10
Mos. 6. XonoaunsHas kamepa 4N MOMIONHBIX NPOAYKTOB 3,0 -3

Noa. 7. XonogunbHas kamepa 48 Msca u Konbac 2,10 -8
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Tabauua 4.37 (okoHuaHUe)

O6beKTbi HOPMANBHOrO OXNAKAEHHA Q, kBr t,°C

Mos. 8. Kamepa ans oxnaxaeHus oBoLLel ¥ chpyKToB 5,0 -3

Mos. 9. Liex Ans NOATOTOBKK MSCHBIX NPOAYKTOB 10,61 +7
O6uwan xonogo- UcxopHas Temnepa-
MPOMU3BOAUTENBHOCTE  TYPa WCMAPEHHs
41,57 «Br t =-10°C

KoadduureHt onHospemeHroctu: 0,90.

Tabmua 4.38

PeKOMeHAaLlMM no onpeaeneHnio KO3(*)CbMU,MeHTa OAHOBPEMEHHOCTH. 30Ha OXNadKneHUA

Yncno 06beKToB oxnaKaeHHs KoacduuneHT OAHOBPEMEHHOCTH
or0pgob 0

ot 6 go 10 0,90

cebitwe 10 0,85

B HuakoTeMrepatypHoi 3oHe B uensx 6e3onacHOCTH Nyudle OTKa3aTbCs OT KOdthdUuHeHTa
OAHOBPEMEHHOCTH.,

Obwas xoNoA0NPOUIBOAMTENBHOCTD B 30HE HOPMANLHOTO OXNAXKAEHHS:

41,57 kBt - 0,90 = 37,41 kBt npu ¢t = —10°C.

HuskoremneparypHbie 06beKTbi Q, xBr t,°C

Mos. 1. HuakotemneparypHas BuTpuHa ocTposHoro Tvna 1 4,49 -35

Mos. 2. HuakoTemneparypHasi BUTPHMHA OCTPOBHOO A 2,

L/19 MOPOXEHOTO 3,36 =35

Mo3. 3 HuakoTemnepaTypHan BUTPHHA OCTPOBHOrO THNa 3,

AN MOPOXKEHOTO 3,36 -35

Moa. 4. HuskotemneparypHbIA npUIasoK 3,25 -3
Obuias xonopo- UcxopHasi temnepa-
NPOW3BOAMTENBHOCTE  Typa KHMeHUs
14,46 kBt t =-35°C

Onpepenere Ko3chhuUMEHTA ONHOBPEMEHHOCTH — oTnagaeT. [pu HanWuMK BCEro ueTbipex
OBbEKTOB OXN@KAEHMA B HU3KOTEMNEpaTypHOW 30He MPHMXOAMTCA OTKa3aTbCA OT 3TOro no
coobpaxerusM 6BesonacHOCTH.

4.4.3. Botbop nuskomemnepamypuou ycrmaHoexu
C nepeoxaaxcoenuem 3>cuoxocmu

HuskoremneparypHasi ycTaHOBKa, pabotawmag Ha xiuagareHre R 507 ¢ koMmpecco-
pamn Bitzer-Octagon ¥ mepeoxnaanTeNIeM XUAIKOCTH, BEIOMpacTCd MO JAHHBIM TEX-
HUYEeCKON TOKYMEHTALIMN CICAYIOMMM obpa3oM (Tadn. 4.39).

[ns1 BcacwiBaolero TpyoonpoBoia U3HAYATEHO BBIYUCISIETCS] TIOTEPS HABICHUS
AT, = 2 K, TaK 4yr0o mapameTpbl KOMOMHMPOBAHHON HU3KOTEMITEPATYPHOI YCTAHOB-
KM BHIOMPAIOTCS C pacyeTOM Ha TeMIepatypy Mcnapenus ¢ = —37°C u TeMneparypy
KOHAeHcauuu f. = +40°C.
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Boiopanuo: Celsior VPM 305-4681 ¢ tpemsa komnpeccopamu Bitzer 4DC-5.2Y, ¢ no-
06aBOYHBIMHU BEHTWISITOPaMU IS OXJTKICHHS TOJIOBKU IIWIMHAPA, C XOJIOAOTIPOM3BO/IH -
TeJbHOCTRIO Q) = 16,53 KBT M nponsponuTensHOCTHIO NMepeoxnanutens O = 5,44 kBr.

I[TorpebiieMas MOLIHOCTD Ha 3aXuMax coctasisieT P, = 8,92 xBr B paboueit Touke.

O0beM IOCTaBKH:

Arperatsl cepur TUopasmMepoB VPP 1 VPM cocToST U3 HECKOJBKHMX MOyrep-
METHYHBIX MOTOPHO-KOMITPECCOPHBIX OJIOKOB, pabOTAIOIUX B MapajUIEbHONW CXeMeE
Ha OOLUMI XOJOMWIBHBIH IIWKJI.

Bce oTHocsinivecsi K 3TUM arperataM anmapaTsl, TpYOOIIPOBOJbI, YCTPOMCTBA,
apMmarypa ¥ KOMMYTallMOHHbIE afiapaThl pa3MelleHbl Ha 00IIell ycTONYMBOil cTaHu-
HE B BHJE TOTOBOTO K MOAKITIOYEHNIO KOMIIAKTHOTO MOIYJsS B cbope, ¢ YIOXEeHHBIMU
TpyDamMu, ¢ JakoBBIM TIOKpBITHEM RAL 5010 (uBeT — 06a3aisTOBBIA ToJTy0Oi) U C
M3075ILMEN HA CTOPOHE BCACHIBAHMS.

Kaxnpiil arperar npu 3TOM yXe 3aIlpaBlieH CIEHIMATbHBIM MacjioM IJiSi XOJIO-
JWIbHBIX MAlUWH ¥ 3aIUATHBIM Ia3oM.

UcnosnHeHne M ocHallleHHE COOTBETCTBYIOT ACHCTBYIOIIUM HOPMaM TEXHHMKH O¢-
3ormacHocTH cornacHo BGV D4, npemnucanusM OpraHoB TEXHWYECKOTO HAA30pa,
HOpMATHUBaM JJis1 COCYZIOB ITOJT TaBJICHWEM 1 PErjlaMEHTalIMM 110 O0palleHUIO C HUMU,
a Takxke pekoMeHgauusaMm AD.

Arperar yka3zaHHOM BBILIE CEPHH COCTOUT, B YACTHOCTH, M3 3—6 MITYK OOMHAKO-
BbIX [0 pa3Mepy, OMHOCTYIICHYATHIX, MOIYrepMETHYHBIX MOTOPHBIX KOMIIPECCOPOB
tupmsbl Bitzer Ul 30H COOTBETCTBEHHO OXJIAXICHUS M 3aMOPaXKMBaHUS.

KoMrpeccopbl ¢ BCTPOGHHBIM 3JIEKTPOABUTATE]IeM CHAOXeHbI J0OABOYHBIM BEeH-
TRIATOpOM, TuddbepeHUINATbHBIM BRIKIIIOYATEIEM TaBJIeHUS Macia (TIpU HCIONb30-
BaHWU KoMIipeccopoB Octagon He TpeOyeTcs Ipe0XpaHUTETLHbBIN BHIKIIOYATEb JaB-
JIEHUsT Macjia), CUCTeMOiT 00oTpeBa KapTepa U 2JIEKTPOHHBIM pejie 3all[UThl ABUTATEIIS.

CraHuHa BBITIOJIHEHA C TAKUM pPacyeTOM, 4TOOBLI MOXHO OBUIO 0€3 IpPUHSTHS
KaKMX-JTUOO AOTIOIHUTEIbHBIX MEP HABECUTH TEIIOOOMEHHUK ISl CUCTEMBI pETeHE-
pauuu Teruia (cereBass MM TEXHHWYeCKasd BoAa) IUOO YCTAHOBUTH TIEPEOXITATUTENh
XJIaareHTa ¢ MPUHAUICKHOCTSIMH.

CoenuHeHHsT TPYOOIIPOBOAOB TIPEAYCMOTPEHB! ¥ IpaHUIIBI arperara. besympeu-
Hoe (PYHKUIMOHUPOBAHHE OOECIIEYUBAIOT TAKXKE:

— | KOJUIEKTOp 7151 OTBOJIA MAC/Ia HA CTOPOHE BCACHIBAHMS M IJTSI OTAEJIEHUSI KUIKOCTY;

— 1 no 4 GwIBTPOB-OCYILNTENEH Ha CTOPOHE BCACHIBAHMS,

O0LUMIT HAarHeTaTeABHBIN TPYOOIIPOBO/I;

LWWAT YNPABACHHUS CO CACIYIOIUMU YCTPOMCTBAMU:

MaHOMETP BBICOKOTO HABICHUS C TJIMLIEPUHOBBIM HATIOMHUTEIEM;
MaHOMETP AAaBICHUSI BCACBIBAHUS C TIMIEPUHOBBIM HallOTHUTEICM;
npeaoxpaHuTenbsHoe pene mapreHus (DWFK);

npenoxpanuresibHoe peiie napieHuss (DWK);

orpanuumtens gasjaeHust (DBK);

— | orpanuyutens mapneHus (SDBK);

— | peryisTop AaBieHust BCACHIBAHWS JUTSI 3aBUCUMOTO OT HETO YIPABACHUS KOM-
ITpeCcCoOpaMy, WM — Ha BBIOOp — M3MEPUTEIBHEIN Mpeobpa30BaTe/ib HU3KOTO AaBiIe-
HMsI, MUK — HA BBIOOP — pesie KOHTPOJIS BBICOKOTO AABACHUS AJS YIIPABIE€HUsS] BEHTH -
JIATOpaMM KOHIEeHCATopa WM U3MEPHUTEIbHBIN IpeoOpa30BaTeib BEICOKOTO TaBICHUS;

— 1 KoseKTOp ISt XJIaJareHTa: ¢ IByMsA CMOTPOBEIMU CTEKIJIAMHU, 3JIEKTPOHHBIM
KOHTPOJIEM YPOBHS, MPEIOXPaHUTEIbHBIM KJIAITAHOM, 3alTMPAEMBIM C O0EUX CTOPOH
(bunbTpOM-OCylINTEIEM, CMOTPOBBIM CTEKJIOM C MHAMKATOPOM BIAXHOCTH M 3aIpa-
BOUHBIM KJIAIAHOM;

— 4—6 WTYK Pe3MHO-METAUIMYECKHX JIEMEHTOB — B 3aBUCUMOCTH OT Beca W
JUTMHBI YCTAHOBKH.

|
Ptk kot k fd et
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4.4.4. Bvibop cmandapmuoii x0100u1bH0l KOMRAyHO-yCMaHo6Ku

KoM6uHupoBaHHass HU3KOTEMITEPATYpHASI YCTAHOBKA OCHAINlEHa IepeoXNaiuTeieM
KUAKOTO xJ1afareHTa. XoJjJoaonpon3BOAUTEILHOCTE TAKOTO TEILIOOOMEHHHKA COCTAB-
mser: @, = 5,44 kBr.

IlepeoxsaxaeHue XMOKOTO XJiaJareHTa B KOMOMHUPOBAHHON HU3KOTEMIIEpa-
TYPHOIl YCTAHOBKE OCYILECTBJISECTCS Yepe3 YCTAHOBKY I oxjiaxineHus. [lepeox-
Japurenp xuakoro xmagaredta (R 507 /ucniapurtens R 507) BeimonHeH B BUiE TLIA-
CTUHYATOTO TEILTIOOOMEHHUKA M CHabXeH TepMOPETYJIHUPYIOIIUM BEHTUJIEM,
3JIEKTPOMarHUTHBIM KJIAIaHOM, 3aTlOpHBIM KJIAIIAHOM, TPYOOTIpPOBOIOM W KOMII-
JIEKTHOU M3OJISLIUEH.

DTOT TETUIOOOMEHHUK MOXHO pPaccMaTpuBaTh KaK elle ONUH OOBEKT OXIaxIe-
HUSL KOMOUMHUPOBAHHONW YCTAHOBKM B PEXHME OXJIAXKICHHS.

ITo 3T0# TIpUUKHE clieAyeT IPHHUMATh B pacyeT 60Jiee BhICOKYIO XONOIOMPOU3-
BOAWTEILHOCTb BBIOMPAEMOU XOJMOAMUIILHOM YCTAHOBKU, a UMEHHO:

Q, = 37,41 xBr npu ¢, = —12°C (AT, = 2 K yxe yureHO)

+ 0, = 5,44 kBr

Qo, oo — 42,85 xBr mpu £ = —12°C.

Kak MOXHO BUIETh M3 TEXHUYECKON NOKYMEHTAIIMH M3roToBUTENA (Tabi. 4.40),
31ech BEIOMpAeTcs ycTaHOBKa oxiaxaeHus st R 507 ¢ kommpeccopamu bupmel Bitzer.

Bui6pano: Celsior VPP 300-4701 ¢ tpemst kommpeccopamu Bitzer 4CC-6.2Y, ¢
XOJIOAONPOU3BOAMTENBHOCTEIO O = 45,60 XBT M noTpebisieMoii MOLIHOCTBIO Ha 3a-
xumax P, = 22,00 kBr.

Temmnepatypa kunenus ¢, = —12°C, a temmeparypa KoHaeHcauun f. = +45°C.

4.4.5. Pacuem x0400uavHbix Ko3(dunuenmos

Arperar mig OXJIaXICHHUS:
Q, = 45,60 kBr;
P, = 22,00 xBr;

Q, _ 45,60 xBt _
P, 22,0kBr

HuszkoteMItepaTypHBIil arperar:
Q, = 16,53 kBr;
P, = 8,92 xBr;

_Q, _16,53kBr _
P, 892 kBr

HuskoreMriepaTypHbIii arperaTt ¢ IepeoXiIaguTesIem:

Q, = 16,53 kBr;

0, = 5,44 xBr;

O, o6 = 21,97 KBt 1pu paBHOH NOTPe6IIIeMON MOLIHOCTH Ha 3aXuMax;

P, = 8,92 kBr.

Eciiv nponsBoAMTENRHOCTS NIEPEOXIAANTENS TIOKA3ATh Yepe3 YBEeIieHue (£} HU3-
KOTeMIepaTypHoil ycraHoBKM (7)), noTpebyercsl MOBBILIEHHE MOTPEGIIEMON MOIL-
HOCTM HA BEIMYUHY:

Pon = QO, /€ = 5,44 xB1/1,85 = 2,94 kBr.

Ho B cuny Toro, 4tT0o mepeoxiaauTelib pacCMaTpUBAeTCS B KAYECTBE €IIE OXHOTO
OXJIaXaEMOTO OOBEKTA YCTAHOBKM OXNaxneHus (K)), 3T0 HONMOIHUTEIbHOE MOTped-
JieHWe MOIIHOCTH CHMXXAeTCs 10 BEJTMYMHBL:

P 0, v/ = 5,44 xkBr/2,07 = 2,63 kBTt

KTk

£= 2,07.

1.85.
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IIpu paccMOTpeHUM IEHUCTBUS TIEPEOXIIAMMUTENSL XXMIKOCTU B [gP,h-auarpaMme
(xnmaparent R 507, 1, = —35°C; 1. = +40°C; ¢, = +38°C 6¢3 nepeoxnamuress; £, = 0°C
¢ TiepeoxJIaauTeIeM) O0HApYXUBAeTCs CileayloLlee:

— TIOJTyYeHWe TOJe3HOTO X0JioAa 0e3 IPUMEHEHMUs TEPCOXTIAMATENS KUAKOCTH:

don, = By — h, = 349 — 255 = 94 x[Ix/xT;

— MOJIy4eHHUE IOIE3HOTO XO0JIoNa ¢ NMPUMEHEHUEM ITePeOXIIaANTENS XUIKOCTH

dony = B, — h, = 349 — 200 = 149 xJIx/kr.

Takum 06pa3oM, UCITOIB30BaHME NEPEOXIIANUTEST JKUIKOCTH CIIOCOOCTBYET yBe-
JIMYEHUIO MOJTYyYaEMOTO IToJIe3HOTO Xojiofa bosee yeM Ha 50%. [1pu paBHO# xon010-
TTPOU3BONUTEILHOCTA COKPALIAETCS PACXOM, MACCHl XJIafareHTa, TaK UTO IS pac-
CMaTpUBAEMOH KOMOMHUPOBAHHOH YCTAHOBKM MOXET ObITh BBEIOpAH KOMIIPECCOD
MEHBIIIETO pa3Mepa.

Dta pasHUIA OTYETIIMBO MPOSIBISAETCS TPU ITPOEKTUPOBAHUH HHU3KOTEMITEpATyp-
HOW YCTaHOBKU 0€3 MepeoxTafuTesT XXUIKOCTH.

Ycrtanoska tuna VPM 300 4210, o koTopoii uger peun, 06ecrieduBacT ¢ MOMO-
bIO Tpex KoMIpeccopos THna 4T-8.2Y xonoxonpoussoauTebHoCTy O = 18,53 kBt
¢ P, = 13,38 xBr. XononuibHelii K03 dunment B aToM ciydae £ = 1,38.

4.4.6. Boibop xondencamopoe c¢ 6030yuiHbIM 0XAaNcOeHuem

3aKa3uMKy KeJaTeJIbHO YCTAHOBUTH KOHIEHCATOPhI KaK MOXHO Iajbllie OT 3MaHMSI,
YTOoOBI MCXONSIIUI OT HUX IIyM He mpeBbiiian ypoBHs B 40 1b(A) npu u3MepeHnu ¢
pPAacCTOSTHUSA 5 MeTpoB.

Kaxmoit xonoannpHoi ycTaHOBKE MpeIHa3HaueH CBOM KOHIEHCATOp C BO3.YII-
HBIM oxyaxaeHueM dupMmbl Giintner, peaiaraeMblil B BEpTHKATBHOM MCIIOJHEHUU.

0O0a KOHAEHCATOpAa MOHTHUPYIOTCS Ha CTaJIbHOM OCHOBAaHWM Haj BXOAOM B ITOI-
3eMHBIM Tapax, pacTioOXeHHbIH Ha HIDKHEM 3Taxe.

YnaneHHOCTb OT KOMOMHUPOBAHHOM YCTAHOBKH B MALIMHHOM 3aJle, pa3MellleH-
HOM Ha ypOBHE HIXXKHEIo 3Taxa, cocTapiseT / = 25 MeTpoB.

reoM

4.4.6.1. Boibop kondencamopa 045 yCmaHo8KU
HOPMAAbHO20 0XAAHCOeHUSA

3meck UpeIaraloTes CIeaylolie TEXHUUECKUE XapaKTepruCTUKU:
g, = 45,60 kBr;
+ P, = 22,00 xBr;

Q. = 67,60 xBr.
Temneparypa Bo3myxa Ha Bxofe # , = +32°C; Temneparypa kunenus £, = —12°C;
TeMIlepaTypa KonjeHcaumu . = +45°C; AT = 13 K.

4.4.6.2. Buibop Kondencamopa 0ns HUIKOMEMNEpamypHou YCMaHo8Ky

[IpenaaracMble TEXHUYECKUE MapaMeETph:
0, =16,53 xB1; Q, , = 5,44 xBt; P, = 8,92 xBr; 1, = +40°C u 1, = +32°C;
AT = 8 K; monpaBo4yHpli KO3(QOUIMEHT I pa3HOCTH TeMIIepaTyp, OTJIMYHOMH OT

15 K, f, = 0,55.
0, = 16,53 — 5,44 = 11,09 kBr.
Q, = 11,09 xBr;

+ P, = 8,92 xBr;
Q. = 20,01 xBr.
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Puc. 4.71.
KonpeHcaTop S-GVV 082C /2-E(D)
Mpoun3soguTenbHOCTD: 67,6 kBt XnapgareHrt: R507
Temneparypa Harpetoro rasza:  74,0°C
ObvemHbiin pacxop Boaayxa: 17 900 mM®/uac Temnepatypa KoHAeHCauUMu: 45,0°C
Bosaayx Ha Bxoge: 32,0°C Bbixos koHpexcara: 43,5°C

leopesunueckan BbicoTa: Om ObvemHbiit pacxon Harpetoro rasa: 13,67 m3 /uac
TennonposoaHOCTL 22,1 Br/m? - K Pacxop maccel notoka: 1552 kr/uac
MNagexve pnasneHus: 0,54 K
BenTunsaropb: 2. YposeHb 3BykoBoro gasnenus: 39 nb(A)
3/400 /500 Ha PACCTOAHUM: 50 m
XapakTepHcTuka asvrareneu 3BYKOBAA MOLLHOCTb! 66 nb(A)
— uncno o6opoToB: 380 8 MuH
~ MOUWHOCTh: 0,25 kBt
~ noTpebnexue TOKa: 0,67 A
Kopnyc: OuuHkosaHHaa Tpybbl TennoobMeHHHKa: Meab
cranb, RAL 7032 Pebpa: aNoOMUHKH
MNoeepxHocTb Tennoobmena: 335,0 m? MpucoeanHeHus
EmkocTb Tpyé6: 41 n — BXOAHOM naTpy6oK: 35,0 x 1,5 mm
War pebep: 24m — BbIXOAMO naTpybok: 35,0% 1,5 mm
Mpoxoapi: 8 — HWUTKK TpyBonposoga: 1"
MNoposkHui Bec: 365 kr

Pasmepbl yctpoicTtBa (MMm):

AnvHa = 2650 mm
wupkHa = 550 mm
sbicoTa = 865 mm
yucno nan: —

(S — BeixomHO# narpy6ok: 35,0 x 1,5 MM; KosiekTopHast Tpy6a: 35,0 x 1,5 MM.)

E F S L R
uil” il
l“lh
5l 2 F}JL -
s
| L |
L = 4000 mm E = 490 mm = 110 mm
C = 1185 mm L1 = 4060 mm S =50 mm

F = 360 mm
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Puc. 4.72.
KoHngeHcarop GVV 052C/2-L(S)
NpouszsoaUuTeNnbHOCTD: 20,1 kBt XnapareHT: R507
Temneparypa Harpetoro rasa:  69,0°C
O6bemubiit pacxop, so3gyxa: 8 480 m*/uac  TemnepaTypa KOHAEHCALHM: 40,0°C
Bo3gyx Ha Bxoge: 32,0°C Bbixog koHgewcata: 39,0°C
leopesnueckan BbicoTa: Om ObvemHbili pacxop, Harpetoro rasa: 4,64 m°/uac
TennonposoaHocTs 21,8 Br/m? - K Pacxog macchl noToka: 452 «kr/vac
MNapenne paeneHus: 0,0084 K
BeHTunsTopb:: 2 wr. YposeHb 3BykoBoro gaenenus: 40 gb(A)
3/400/500 Ha PacCTosIHAM: 50m
XapaktepucTuka asurareneu 38YKOBAA MOLLHOCTb: 66 nb(A)
~ uucio obopotos: 640 B MuH
~ MOLHOCTh: 0,20 kBt
— notpebrieHne Toka: 0,41 A
Kopnyc: OuuHkoBaHHas Tpy6bl TennoobMeHHuKa: Meap
cranb, RAL 7032  Pe6pa: anoMUHKK
MosepxHocTb TennooBbmena: 149,6 m? MpucoeanHeHrus
EmKocTte Tpy6: 30 n — BXOAHOM natpybok: 350 x 1,5 mm
War pebep: 22 M — BbIXORHOM NaTpyboK: 35,0 x 1,5 mm
Mpoxoap!: 4 — HUTKW TpyBonposopaa: 31
Mopoxhuit sec: 179 kr
Pasmepsbi ycTpoilcTBa (MM):
anvHa = 2650 mm
wupuHa = 550 mm
BbicoTa = 865 mm
4uCcno nan: —
E_F s L R

L = 2650 mm = 340 mm = 100 mm
C = 865 mm L1 = 2575 mm S =50 mm
F =210 mm
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4.4.7. Ilpoexmupoeanue wymoziymumeneii 043 azpezamog

3aKa3yuK TpeanyuchbiBaeT WCIIOAb30BaHUE IIYMOIIYIIUTENEH B HAaTHETATENLHOM TPY-
bonpoone. Ha ocHOBe 3a1aHHOM TeOMETPUYECKOM UIMHHI [, = 25 METPOB i Ha-
THETaTeJILHOTO TPYOOTIPOBOJA PACCYUTHIBAEM [UIS YCTAHOBKH OXJIAXIEHUS:

Haruerarensupiit TpyGonposon (DL): 35 x 1,5 MM (mobaeka 30% Ha Hem3pecT-
Hble (DUTHHTH C YYETOM TPEUMYLIECTBEHHO IIPAMOU NMPOKIagKu TpyG). Bribop mon-
XOISIIETO LIYMODIYILINUTENS MPOU3BOIUTCS C YIETOM pa3Mepa HarHEeTaTeNIbHOIO TPy-
6onpoBona.

BuiGpanustii wiymornymurens: GupMel AC + R; tun S-6413, maiika 35 MM,
L=34 Mmmu D = 102 mmMm.

Ta6mmua. 4.41. Hlymornyiurenb

¥ Pa3smepbi
Mogens CoepHennas <o A B MouwHocTb,
AlOWMBI MM MM MM KBr
S-6302 M 6 76 197 5,0

S6303 M 3/8 10 76 197 8,0
S6304 1,2 12 76 197 8,0

S6305  5/8 16 76 197 90

S6307  7/8 22 16 246 10,0
- oA S-6311 11/8 28 176 246 10,0
S6404  1/2 12102 171 10,0
S-6405  5/8 16 102 171 17,5
S6407  1/8 22 102 178 350
S-6411 11/8 28 102 337 42,0
S6413  13/8 35 102 349 100,0
S6415  15/8 42 102 464 1250
S6621  21/8 54 152 533 150,0
S6625 25/8 67 152 533 300,0
- S6631  31/8 80 152 568 400,0

HIymornywmreny i TOPU3OHTATHHOTO WIM BEPTHKATBHOIO MOHTaXa IpeiHa-
3HAUYEHBI IS TIOTJIONIEHHS MYJIbCAIMI B TPYOOIIPOBOAE CKAaTOro Ta3a, MPOTEKAIOIIETo
OT KoMmIipeccopa. OTpaxarelbHble IUTKA B YCTPONCTBAX pacCUMTAHBI HA MUHUMAJb-
HOe MajeHue napieHusi. OHM N3MEHSIIOT CKOPOCTb TEUEHHUS Ta3a BHYTPH TJIYIIMTENS W
TIPUBOJSIT K 3aTyXaHUIO BOJH BBICOKOU 4YacTOThI Y KOMIIPECCOPOB C OTHOCHUTEIbHO
OOJIBIINM YHCIIOM 060POTOB, PABHO KakK M MYJLCALMIO B YCTAHOBKAX ¢ KOMITpECcopa-
MU GoJiee HU3KOTO YMciIa 060poToB. BEIGOp MapaMeTpoB LIYMOTJIYILIMTENS OCYIIECTB-
JIIeTCsl B 3aBUCUMOCTH OT pasMepa TpyOoIpoBoia CXAaToro rasa.

Tak, Mozenu cepyu S-63 MPUTOIHBI T MAKCHMATTBHOTO pabovero garneHus 34,5 Gap,
cepuu S-64 u S-66 — wra masmenus 31,0 6ap. INociaegrue ocHauiensl F.P.T-coenuneHu-
eM 1/8” mis ucnonb30BaHMS AOMOTHUTEILHOTO IIepermycKHOro kiaraHa. Bee nepeuuc-
JICHHbIE MO MOTYT MOHTHPOBATbCH KaK BEPTHKAIBLHO, TAK U TOPU3OHTATLHO.

J11st HU3KOTEMIIEPATYPHO# YCTAHOBKM MPH JutuHe [ = 25 M ¢ nobasinenuem 30%
Ha Heu3BeCTHbie (DUTHMHTU TIOJlydaeM HaTHeTaTeNbHbIH TpyGornposorx (DL): 22 x 1 mm.

BoibpanHbiit wyMontyiuutedb: ¢upMmel AC + R; tun S-6407, naitka 22 MM,
L=178 vmm u D = 102 mMm.
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4.4.8. Boibop pecyaamopa daeaenua oaa ucnapumensn
8 uexe nod20MoOBKU MACA

I rIpou3BOJACTBEHHOTrO Ilexa ObLT BhIOpaH ucnapurenb Kiiba DPB043L ¢
Q, = 10,6 xBr; 1, = +17°C; AT, = 10 K; Bo BcachIBaloluii TPyOOIIPOBOI NPAMO
Ha BBIXOJAC W3 VCHAPUTENST BCTPAWBAETCH PETYJISITOP JABJCHUS C YUYETOM TOTO, YTO
Temiiepatypa KuneHus £, = +7°C 3HauYUTeIbHO Bbille paboveil TeMIIEPaTyphl arpe-
rara ¢, = —12°C.

JaHHBIW perynasiTop CAYXUT IS NOAAEPXKAHMS IOCTOSTHHOTO NABJICHUs B MCIa-
puTesie W, CJIeNoBaTe]bHO, TOCTOSHHOM TeMIIEPATyphl Ha €ro IOBepXHOCTU. Perynu-
POBaHME OCYLIECTBIISETCS 10 TIPUHIIMATIY MOIYTUPOBaHUdA. B pesymbraTte apoccenupo-
BaHMsI BO BCACHIBAIOLIEM TpYOOIPOBOAe O0BEM XJIaJarenTa Ccorjacyercst ¢ Harpy3kou
ucnaputens. Perynarop nedcTByeT Ha 3aKphiTHE, KAK TOJBKO JaBJIEHHUE B HUCHapUTeIie
MagaeT HUXE YCTAHOBJIEHHOM BEJIMYMHBI,

Pacuer peryngaropa aasnenus B ucnapurene taira KVP dupmo Danfoss:

Hasnenue B ucrapurene DPB043L nmomxHo ymepXuBaThCs Ha YpOBHE pabouero
napneHus P = 7,68 6ap; 3T0 COOTBETCTBYET TeMIepaType KumeHus £ = +7°C.

Perynarop gaBieHus B MCHapuTeie HACTpaMBaeTcs TAKMM 00pa3oM, 4ToOBl NpH
napnenvn P = 6,6 6ap on obecriedmBan 3aKpeITHE BO U3bexanne obpa3oBaHus Hajle-
Ta MHES Ha UCIapuTeie.

OTO naBneHME COOTBETCTBYET Temuepatype £, = +2°C.

TabsuHble 3HaYEHUS HOMMHAJILHOM ITPOM3BONMUTENBHOCTH OCHOBAaHbAl HA TEM-
neparype kuneHus ¢ = —10°C, TemrniepaType XMAKOro Xajgarenra 4, = +25°C, nepe-
najge JaBieHus B peryaarope AP = 0,2 Gap v BenuumHe casura 0,6 Gap.

B nemnsrx Gonee ToyHOro BHIOOPa MAapaMeTPOB PETYIISATOpPA AABAeHNs B UCTIApUTEIIE
MPON3BOAUTCS HepecyeT TEKYILEeH MTPON3BOIUTEIBHOCTH TIOCTEIHETO C TIOMOILBIO pas-
JIMYHBIX TIOMPABOYHBIX KO3GPUIMEHTOB.

Taoauua 4.42

Onepauus 1: nonpaBouHbie KO3(PULMEHTH RNA TEMNEPATYPbl IKUBKOCTH £,

t, °C 10 15 20 25 30 35 40 45 50

R 134a 088 092 09 10 1,05 1,10 1,16 1,23 1,31
R 22 090 093 09 1,0 1,05 1,10 1,13 1,18 1,24
R 404A / R507 0,84 089 094 1,0 1,07 1,16 1,26 1,40 1,57
R 407C 0,88 091 095 1,0 1,05 1,11 1,18 1,26 1,35

Onepayusa 2: nonpasouHbie KO3(PGULUHEHTD AN CABHIA

Caguir, bap 02 04 06 08 1,0 1,2 1,4 Hago onpefentTs NONPaBOYHbIN
KO3hdhruMeHT caBUra ANA AaH-

KVP 12 Horo knanaHa. Cogur knanawa —

KVP 15 25 14 10 0,77 0,67 0,59 .

KVP 22 370 pasHocTb TpebyeMoi Temne-
PaTypbl UCMAPEHUA U MUHUMASb-

KVP 28 1,4 1,0 0,77 0,67 0,59 0,53 Ho# Temnepatypb!

KVP 35

Onepauus 3:

=Q - nonpaBsouHbIA Ko3dquimeHT ot {, - NONPaBOUHbIA KO3GUPHUMEHT Ha CABHT

0, CKOPPeKTHP 0, HCNapwTenA
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Hpaxmuuecxue RPOEKnbvl X0A0OUABHBIX YCmaHo60K
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Puc. 4.73. JInanasoH nporopLuOHAIbHOCTH

J1ana3oH nponopuroHaILHOCTU (pabounii AMana3oH MpoIopLUUOHAIb-
HOTO pEryasTopa) onpeieseH Kak NaBieHHe, HeoOXxoaumoe s Tepe-
X0Ja KJlalaHa M3 3aKPHITOTO IMOJOXEHHs B TIOJOXEHHE MOJHOTO OT-
KDBITHS.

Ilpumep: Ecnyv KinanaH nponopLyOHATBHOTO PEryJINpOBaHUS HACTPOECH
TakuM o06pa3oM, 4YTO OH OTKpPHIBAeTCs IPU JAaBJIeHUU Ha BXxonae = 4 6ap,
a pabouuit nuama3zoH II-perynstopa = 1,7 6ap, To Takol KJjamaH AOC-
TUTaeT MaKCUMAJILHOM MPOU3BOJMTENBHOCTH, KOTJa aBIeHHe Ha BXO-
Jie ToBbIlIaeTcs oo 5,7 Gap.

Codeue: 3nech peyb UIET O Pa3HULIE MEXIY XeJlaeMbIM pabouuM naBie-
HHEM/TeMIIepaTypoif  MUHUMAJIBLHO JNOMYCTUMBIM AaBlIeHUEM,/TeMIIe-
patypoii. CABUT Bceraa SIBJAsSeTCS 4acThblo AMAna3oHa MpPONOpLUUMOHAIb-
HOCTH.

Ilpumep pacuema:

Wcmaputenp Tunma DPB043L ¢upmel Kiiba 11 kaMepbl HOATOTOBKM Msica (COeOUHE-
HHME Ha CTOPOHE BCACHIBAHUS: 35 MM).

Texnuueckne XAPAKTEPHCTHKH:

R 507; ¢

L1

= +17°C; AT, = 10 K; ¢ = +7°C; P_ = 7,68 6ap; @, ,,, = 10,61 xBr;

,Vda

JaBJieHUEe NMPU 3aKphITMM KianaHa P, = 6,60 Gap, t; = +2°C.
ITonpaBoyHblie Koa¢hPUILIMEHTEI corylacHo Tabm. 4.42:
t, = +43°C; xoadpdunpent £ 1,32,

Cosur:

AP =P — P, = 7,68 6ap — 6,60 6ap = 1,08 Gap.
AP =1,08 6ap; koadduument: 0,67.

Qo, CKOPPEKTHD

= 10,61 - 1,32 - 0,67 = 9,38 xBr.

Bribop no tabnuuam usrotosutens: tun KVP35 ¢ Q= 9,6 xBt; AP, =

= (0,20 6ap, R

KianaHa

507.
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Perynatop pasneuns B ncnapu-

1 O=8wmM = Tene obecneynBaeT OTkpLITHE
2 4z  KnanaHa npu BO3pacTalmlWieM Aas-
3 33 NeHuM Ha BXOJHOM CTOPOHE, TO €CTb
KOrAa AaBneHne B ucnaputene npe-
4 BLILIAET YCTAHOBAEHHOE 3HAYEHMUE.
KVP ocywecTBnfeT peryampo-
BAHME TONbKO B 3aBUCUMOCTH OT
BXOZHOTO [ABNEHMSA.

1. Kpbiwka WU3meneHna pasnexus Ha cTopo-
2. YnnotHenue HE BbIXOAA PErynsiTtopa HUKaK He BNu-
3. PerynupoBOYHbIi BUHT AI0T HA CTENEHb OTKPLITUSA Knanawa,
4. TnaBHas npyxuHa nockonbky KVP ocHalleH KoMneHcu-
5. Kopnyc knanaHa 10 pyiowmnmM cunbdoHoM (6). AKTMBHas
6. BonHucTui TpyGHbIA NOBEPXHOCTb 3TOr0 CUNbGOHa COOT-
KOMNEHCATOp 1 BETCTBYET TaKOBOIA y cefla knanawa.
7. Tapenka knanaHa 12 Perynsatop, kpome 1010, cHabxen
8. Cepgno knanaHa 30 deKTMBHO NEACTBYIOLUM AeMn-
9. HOemndupyowee ycr- 13 ¢upyiowmm yctpoiictsom (9), norno-
OCTBO WAIOWMM  06biuHbIe A% XONOAUL-
10. CoenuHenue matomeTpa HbIX YCTAHOBOK Nynbcaumun. Takoi
11. Konnauok Aemndep, He NOHUXAA TOYHOCTY pe-
12. YnnotHeHve ryNUpOoBaHUA, rapaHTUpyeT AAnTenb-

13. Beraeka kve Hblif CPOK CYXObI perynsTopa.

Puc. 4.74. KoHCTPpYKTMBHOE UCTIOJTHEHUE U TPUHLIMIT ACHCTBHS PETYJIATOPA NAB-
JIEHUSI B UCTIApUTEIE

4.4.9. Ilranuposanue u 6vi60p 3.1€MEHMO8 31€KMPOHHO20
pezyauposanus ycmanoeox 6 mexnoaozuu 19” gpupmor Wurm

4.4.9.1. Yemanoska oaa oxaamcoenus

KomOuHupoBaHHas xonomwibHas ycraHoBka Thiia VPP 300-4701 ¢oupmer Celsior, oc-
HallleHHas! TpeMS TIOYTepMETUYHBIMHU KoMiipeccopamu cepust Octagon tuna 4CC-6.2Y
¢upmMmbl Bitzer, comepxur peryisaTop AasineHus BcacsiBanus tina DCC 940, ¢ Muk-
POIIPOLIECCOPHBIM YIIpaBAeHHEM, IS ONMTHMATbHOM TOATOHKM TeKyllel IpOU3BORM-
TEJBHOCTH KOMIIpeccopa K TpebyeMoii XOJ0X0NpPOU3BOAUTENLHOCTH. JONOTHUTENb-
Hasg 3KOHOMMSI DHEPTMM NOCTUTAETCSi 32 CUYET TOTO, YTO TOBBILICHWE NABJICHWS
BCACBIBAHMS OCYIIECTRISIETCS ¢ YYETOM I[10KA3aHWIA JaT4vKa TeMIEpaTyphl KaMephl
tina TRK 277 u pgarynka suranenuu Tuna RHS 950, ycraHoBIEHHBIX B TOProBOM
3aj1e B MOAXOISAILEM MecTe TIOI MOTOJKOM.

H3meHeHne 6a30BOil HATPy3KW MTPOUZBOAUTCS B 3aBUCUMOCTH OT MPOIOJIKUTENb-
HOCTH paboThl KOMIIPECCOPOB M YACTOTHI MX BKITIOUEHMH.

B HarHeTatenmbHOM KOJUIEKTOPHOM TPyOOMPOBOAEC KOMOWHHPOBAHHON YCTAHOBKU
MOHTHPYETCS U3MEpPUTEIBHBIN Mpeobpa3oBartesib BeICOKOro napnenust (ot 0 no 25 6ap),
a BO BCachlBalOLIEM KOJUIEKTOPHOM TpPYOOIpPOBOAE — HM3MEPHTEIbHbIN Mpeobpa3osa-
TeTb HU3Koro aapnenust (ot —0,5 go 7 6ap).

B MoHTaxHoit 19”-cToliKe pasMmelliaeTcsa — VIS KAXKIOT0 U3 TPEX KOMITPECCOPOB —
CBOH KOHTPOJBHO-PETYIHUPYIOUA MOAYIh ¢ MUKPOMPOIIECCOPHBIM YIIPABICHUEM
tunia CMC 880T, ¢ BBIKITIOYATEIEM-TIEPEKIIIOUATENIEM C PYYHOTO peXHMa Ha aBTo-
MaTM4YEeCKUH M BCTPOEHHBIM CUETUMKOM pabOYMX 4YacoB.

Ins xKoHAeHcaTopa ¢ BO3AYLIHBIM oxJaxaeHueMm Tumna S-GVV 082C/2-E
dbupmbl Giintner, a TakXe KOHAEHCAaTopa HU3KOTEMIIEPATYPHOH YCTAHOBKM THUIA
GVV 052C/2-L npenycMOTpeH CMOHTHPOBaHHEBIM B 19”-KapKace i Ie4aTHEIX ILIaT
(B OBEpiIE pacrpeneUTeNbHOro 1Kada) obIKil peryIsTop NaBjleHUs KOHAeHcaluu
tunna DCF 940.

11-1128
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BDTO yCTPOWCTBO CAYXMUT IUISt PETYTHPOBAHUS JABIECHMS KOHISHCAUMH TIyTEM
NOATOHKU MPOU3BOOUTEABHOCTH BEHTWISITOPOB K TpeOyeMOi MPOM3BOIUTEIBHOC-
TH KOHJeHcauuu. PeryasiTopy yepes mo3uumio 15 3amaercst pabouuit pexxuM «2»,
4TO T10Apa3yMeBaeT HaIMYKE ABYX GYHKIMOHUPYIOUIMX HE3aBUCHMO IPYr OT Ipyra
KOHJeHcaTopoB. O6a OHM M PpETYJIUpPYIOTCA 3aTeM abCONOTHO aBTOHOMHO. YyB-
CTBUTEJIBHBIE SJIEMEHTB! AATYMKOB AABJICHUS B BBICOKOHANIOPHBIX KOJUIEKTOPHBIX
TPyOax KOMOMHUPOBAHHOM YCTAHOBKY HOPMAJIBHOTO M TITYOOKOTO OXJIaXAECHHs IIpe-
00pa3yioT U3MEPSEMYI0 BEIMYMHY BbICOKOro aaBieHus 0—25 Gap B 3jeKTpUUeC-
KUl curHan 4—20 MA.

7151 yIpoLueHUsI CUTHAJIa MCITONB3YETCST IBa 3epKaIbHBIX Momyid Thima IMR 950.

CootBetcTByIOLIas cXxeMa TpUBeAeHa Ha puc. 4.75.

[— W —
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"°°T 10 Koutyp 1 Jlatunk gasnenus KowTyp 2 [T, T0kd
DCC940 ' DCF940 DCC940

br — kopuuHeBwiit, gn — 3eNeHbil

Puc. 4.75. KouTpons gapneHus koHaeHcauyn B coderanuu ¢ DCF 940 u DCC 940.
JIBa 00BbeAMHEHHBIX LIUKIIA ¢ OBILNUM PETYATOPOM JARJIEHHST KOHIEHCA-
i DCF 940 1 aByMst (OTAEIBbHO U1t KAKIOTO KOHTYpa) PeryyisiTopaMu
Jaenenus scacbiBanuss DCC 940

BrioueHHe M OTKIIOUEHUE ABUTATEielH BEHTHISATOPOB KOHIECHCATOPOB MOXET
OCYLLIECTBJISATECS, HAallpUMEpP, ¢ MOMOUIBIO KOHTposuiepa. KpoMe mpoyero, moBbl-
LIeHHE TeMIEePaTYPhl KOHACHCALHH t . TPOUCXOIUT TAKXKE B 3aBHCHMOCTH OT BHELI-
Heil TeMnepatyphl. [Ipy 3ToM pocT HauMHaeTcs ¢ TeMIepartyp Bbille +14°C u mpu
t.w = 130°C moctvraer cBoero MakCHMMajJbHOTO YPOBHS. MakcuManbHOe 3Haye-
HH1e TpeOyeMOro IMOBBILEHUs TeMOepaTypH npH f,_ = +30°C MoxeT ycTaHaBIu-
Batbes peryasaropom DCF 940 B mosuuuu 10 «Makc. caBur A7 » B 1ManasoHe OT
0 no 7,5.

BHewnsasa TeMnepatypa £, M3MepsSeTCs YYBCTBUTEJBHBIM JIEMEHTOM JaT4MKa
tuna TRK 277 ¥ MHOUIIMPYeTCS PETYISATOPOM B TIO3ULIMM 5 «TeMIIepaTypa HapyXKHOTO
BO3IyXa».
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8 Puc. 4.76. CaBur 3a1aHHOTO 3HAYE-
[ HHS TEMIIEPATypbl KOHAeHCatmu T,
T MaKC. CABHT 3a02HHOTO 3HaveHHs B 3aBUCHMOCTH OT TEMIIEpATypPhl Ha-
6 pyxHoro Bosnyxa T,
A
AT, K v

c 4 /

NI
o

10 15 20 25 30 35
T, °C —

4.9.1.1. Paszdenenue obsexmoe oxaaxcdetus
HQ KOHMYpPbl Pe2yAuposanus

Tlo3. 1. KoMGUHUPOBaHHAIN OX/aXgaeMblil TTPHIABOK: 1-i KOHTYp peryjaMpo-
BaHUA «MSICO», COCTOSIIVHN U3 COOpHBLIX MoayJei miuHoi 2,50 M + 1,875 M + BHyT-
peHHero yria 45°; 2-if KOHTYp peryIupoBaHHS «Koabaca», MOOy/b JUIMHOK 3,75 M.

[o3. 2. OxnaxmaeMblii IPUIABOK IJIsST CHIPOB: ONUH KOHTYD PEryaMpOBaHMs, CO-
cTouMi U3 Monynei ayuHoi 2,50 u 1,875 m.

Toz. 3. Oxnaxnaemast BUTpMHA 11 MOJIOUHBIX MPOAYKTOB 1: OIMH KOHTYp pery-
JIUPOBaHWsl; ABA MOIYJS TUHOU Mo 3,75 M.

Io3. 4. Oxyaxmaemas BUTpHUHA U MOJOYHBIX NPORYKTOB 11: OMMH KOHTYp pe-
IYJIMPOBaHU; IBa MOOYJSL [UtHOM 1o 2,50 M.

ITo3. 5. OxnaxmaeMast BUTpHMHA JUId Koabac: OMMH KOHTYD DETyJIHPOBAHUS; IBa
Moayns LmaHou 1o 2,50 M.

To3. 6. XononwrtbHast Kamepa [T MOJOYHEBIX IIPOAYKTOB: MCIIAPUTENL C IEKT-
PUYECKON CUCTEMON OTTAMBAHMS.

[os. 7. XonogunpHas KaMepa IUTS MCA: UCITAPUTEN C NMEKTPHYECKOUN CHCTeMO
OTTaMBaHMSI.

ITo3a. 8. Kamepa ana oxnaxneHus GhpyKTOB: HCTIAPUTENS C JIEKTPUYECKON CUCTE-
MOM OTTauBaHMS.

[To3. 9. llex MOATOTOBKU Msica: UCIapUTes 6e3 3IeKTPOHArpeBa Ipu OTTan-
BaHMH.

Jns oxtaxmacMbeIX 00OBCKTOB 0e3 HarpeBaHus 1Py OTTaMBAHMM MCHONB3YETCSH
TPeXNo3uMoHHbIA peryiastop Tuna DTC 910, cnienuansHo pa3pabOTaHHBIN IS OX-
JIAKAAEMOrO TOProBOro O0OPYIOBAHUS ¥ XONOAMILHBIX KaMep. OH BHITOIHSAET PYHK-
UMW KOHTPOJISI, PETYJMPOBAHUS U YIIPARJIECHUS ITPOLIECCOM OTTAMBAHUS, IPHYEM pe-
TYIMPOBAHUIO M KOHTPOMIO NMOAJNEXAT TPH PasHHX KOHTYpa ¢ TpeMs pasHbIMH
3aJaHHBIMU TEMIIEPaTypPaMH.

Pacnpenenenne:

IMo3. 1 u 2: ogun perynstop DTC 910, 3 satymka.

IMo3. 3, 4 u 5;: onun peryasrop DTC 910, 3 natyuka.

[dna oxjaxgaeMbiX OObEKTOR ¢ HATPEBOM NPH OTTAUBAHUM HAXOOUT NPUMEHEHUE
perynstop tanta MDC 910 ¢ MukponpoueccopHbsIM ylpaBienueM. OH CHeLUaIbHO
paspabotad 1l GYHKUWH peryIMpoBaHusl, YIIpaBieHMs 1poliecca OTTauBaHus U KOH-

1>
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TPOJISI OXJ1AXIAEMOT0 TOPrOBOTO OOOPYIOBaHMS U XOJIOMAWIBHBEIX KaMep ¢ CHCTEMOii
HarpeBa Ipd OTTAUBAHMU C HMCIIONbL30BAaHUEM IJICKTPUYECTBA WM TOpAYEro rasa.
ITpudop MDC 910 MoXeT comepx)aTh MAKCUMYM 4 faT4uKa, GYHKIMK KOTOPBIX MPe-
CTaBJACHbI HILKE.

Pacnpenesienne:

[Mo3. 6: 1 peryastop MDC 910, 2 gatumka.
Mo3. 7: 1 peryaarop MDC 910, 2 matyuka.
Ilo3. 8: 1 perynsrop MDC 910, 2 natyuxa.
ITo3. 9: 1 peryaatop DTC 910, 1 garunk.

[ns kaxporo KOHTYpa PerynupoBanua NPeAycMOTPEH UHAVBMYANbHbIA AATYHUK, BEINONHAIOLMA DYHKLMIO
PErynupyIowiero U CUrHanbHoOro TepMoCTaTos

WUcnapurens 1 WUcnapurens 2 Wenaputens 3
l F1 . F2 . F3

Jlat4uk perynupyeMmuix BenMuuH Jlatyuk perynupyembix BENM4UH Jlatunk perynupyembix BEAMYMH
W NpeaynpesuTENbHbIX CHTHANOB, W NPefynpesUTeNbHUIX CHTHANOB, W NpeaynpesuTenbHYX CUrHANOB,
KOHTYp 1 KOHTYD 2 KOHTYD 1

Puc. 4.77. PacnonoxeHue YyBCTBUTEIbHBIX 3JEMEHTOB JAaTYMKOB OTHOCHUTENb-
HO PeryJupyeMBIX KOHTYPOB (OXJIAXIaeMbIX 0ObeKTOB) 1-3

JlaTynk perynuposanms Puc. 4.78. KoMIIOHOBKa JaTYMKOB Y

] JlaTauK npegynpeauTenbHoi OXJTAXIAEMBIX OOBEKTOB C OJHUM HC-

CUrHanu3auuu : HapurtesieM, MOMNEXAIIHM OTTauBa-

. Fa HHUIO MyTEM HarpeBaHMs 3IeKTpuye-
CTBOM/TOPSIYMM ra3oM

| WUcnaputens 1
F1

Jaryuk orpaHuyexus
LlaBneHus

Puc. 4.79. KoMnoHoBKa JaTYUKOB Y

Jlamimk NpeAYNpEIMTEbHO  OXJTAXKIAEMBIX OOBEKTOB C ABYMS HC-

ChThanusaum TMAPUTEISIMHA, NOLICKAIUMH OTTak~

. F3 BaHUIO MyTEM HATPEBAaHMS JJIEKTPU-
YECTBOM/TOPSYHUM Ta30M

Jatunk perynuposaHus

Daryuk npenyn%)enmenbuoﬁ
CMrHAM3aUMN

Fa

Ucnaputenn 2
F2

Jaruuk orpaHuyerus
fasnexus 2

Ucnaputenp 1
F1

Datyuk orpannuenus
nasnevus 1
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4.4.9.2. Huzxomemnepamyprasa ycmaHo8ka

HuskotemneparypHas ycraHoBka thria VPM 305-4681 ¢upmner Celsior, ¢ Tpems mo-
JIyTCPMETUYHBIMU KoMItpeccopamu cepiuu Octagon tumna 4DC-5.2Y ¢upmer Bitzer,
TaKKe COAEePKNT KOMOMHHpoBaHHBIH peryisitop DCC 940, OntuMu3aims JaBJeHUs
BCAChIBAHMS OCYLICCTB/SICTCS M 3[I€Ch HA OCHOBE TEMIIEPATYPhl KAMEPbl U OTHOCH-
TEJIBHON BIIAXXHOCTU BO3MYXa.

Bo BcacwiBaweM Tpy6ONIpOBOAE MOHTUPYETCH U3MEPHUTEIBHHIA Ipeolpazo-
BATEJIb HU3KOTO AasieHust or —0,5 go 7 6ap, a B HarHeTaTeJILHOM TPYyOOIpPOBOJAEL,
COOTBETCTBEHHO, U3MEPUTENLHBIN TNpeoOpa3oBate/ib BHICOKOTO AaBieHus oT O go
25 Gap. dnsg xaxmoro U3 TpexX XOJOMWIbHBIX KOMIIPECCOPOB HIU3KOTEMIIepaTypHOH
YCTaHOBKHU IpeaycMaTpUBacTCcsa (TOXE C MOHTAaXOM B 19”-kKapkace IJis IEYAaTHBIX
TJIaT) 110 OXHOMY KOHTPOJBbHO-peTyiupyiolieMy Monymo tuna CMC 880T, ¢ muk-
POIPOLIECCOPHBIM VITPABJICHHUEM, C IEPEKIIIOUATEIeM 10 MPUHIMIY «pYyYHOU pe-
XKUM — BBIKJIOYEHO — aBTOMATHYECKMI pEXHUM» H BCTPOCHHBIM CYETYMKOM pabo-
YUX YaCOB.

4.4.9.2.1. Pazdeaenue nuzxomemnepamypHvix ofoexmos
Ha pezyaupyembvle KOHMYpbi

IMos. 1. HuskoreMneparypHas BUTpUHA OCTPOBHOrO THIIA B UCTIOTHECHHM NBOM-
HOW IUIMPWHBL

2 Mony”ns JuiMHo# 1o 3,75 M (1Mo 2 McTapuTelis Ha KAXABIH MOAYJb).

IMo3. 2. HuskoremneparypHass BUTpMHA OCTPOBHOTO THIIA IJII MOPOXEHOIO B
MCINOTHEHUY IBOWHOM LIMPUHBL OOVMH MOAYJIb JIAHOM 3,75 M (2 ucriaputens).

IMo3. 3. HuskoremnieparypHasi BUTpUHA OCTPOBHOTO THIIA IS MOPOXEHOTO B
WUCITOTHEHUH IBOMHOMN INMPWHEL OOUH MOXY/Ih ITHHOHN 3,75 M (2 ucnapurens).

ITos. 4. HuskoreMIiepaTypHasi KaMepa: UCIApUTellb C 3JIEKTPOHATPEBOM ITpH OT-
TaWBaHWMU.

Bopibop u pacrnpenesiende peryJisiTopos:

[o3. 1. 2 perynsropa MDC 910, 2 x 2 nartumka.
[Tos. 2. 1 perymarop MDC 910, 2 gaTyuka.
ITos. 3. 1 perynsrop MDC 910, 2 naTymka.
ITos. 4. 1 perymsrop MDC 910, 2 natyuka.

Cornacuo IlocTraHoBIeHHUIO O XpaHEHUM OBICTPO3aMOPOXECHHBIX TPOAYKTOB
u neiictByromuM pernameHtaM HACCP, nmskoremiieparypHas KaMepa HOJIKHa
OBbITH OCHAlIICHA eI1I€ OJJHUM M3MEPUTEILHBIM YCTPOIMCTBOM ISl PETUCTPALMU TEM-
nepartypbl, HanpuMep tuna Frigodoc-Junior dbupMmel Wurm, ¢ JaTYMKOM THIIa
TRK J-7.

[Mono6HBINi MpUGOP MOHTHUPYETCS CJIeBA OT JBEPHONH KOPOOKHM CHApyXH MOMe-
HEHUS.

4.4.9.3. Pecucmpayus pabouux pexcumos
U coobuienuli 0 HeUCnpasHoCmsax

st oxnmaxsiaeMbIx OOBEKTOB HCIIOJNB3YETCS YCTPOWCTBO TIEPEKITIOYEHUS] U WHOU-
kauuu KSM 910, nnagunupyoulee paboyue COCTOSHUS Pa3IMYHBIX (10 3) 00beK-
TOB OXJIAXACHMS, TIPUYEM Ha KAXIbIA U3 HUX NPHUXOIHUTCH IO 2 CBETOOMOAA LIS
PEXUMOB <«OXTAXACHUSA» U «OTTaUBaHUS». KOHTaKTHAS M MHIMKATOPHAS TLIarta
KSM 910 pacrionaraer TpeMs nepexiIryaTeIsIsMH (BKIIOUYEHO/BHIKIIOYeHO). Beero
TUTAHUPYETCS YCTAHOBUTH 1O NMPUHIUTY 19”-TeXHOJIOTMM 5 WHIUKATOPHBIX TUIAT
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KSM 910. CoobiueHuss 0 HeUCIPaBHOCTSIX PETUCTPHUPYIOTCS W IEPENAIOTCS C MO-
MOILBI0 8-KaHAJIBHOTO WHAMKaTopHoro mpudopa SAM 900, obmagaroniero UHIN-
BHIYaJIbHBIM BBOJOM CHUTHAJIOB O HEMCIIPABHOCTSAX HA YPOBHE BYX NIPUOPHUTETOB,

HaTnpuMep:
TpUOpHTET 1| — cepbe3Hast aBapusi, CUTHAJI KOTOpOil OyaeT repelaH v B HOY-
HO€ BpeMs,
OPUOPUTET 2 — TEXHUYECKUH COOM C BBHIBOJOM COOOILIEHWST TOILKO B pabo-
yee BpeMmsl.

B caydae mo6oro c0osi, HEMCIIPABHOCTH, aBapuMu U IIPOY. CIYCTS 5 CEKYHI Tpo-
XOOUT COOTBETCTBYIOHIEE COOONIEHME IT0 LIMHE O0NIEH aBapUWHOW CUTHAIW3ALUU,
KOTOpas HOJDKHA ObITh COSOUHEHA ¢ OJIOKOM aBapuitHO curHamu3auuu VSRI00, Ha-
XOMSILIMMCS B pacipeleIUTeIbHOM IKady. DTOT OJIOK MepenaeT CUTHAT qajiblile — Ha
TaK Ha3bIBa€MBIH IIUT IMCTAHIIMOHHOTO YITPABICHMS PBIHKOM, CHUTHAJIbHOE TadJ0
WTB 940-Akku.

Takoe tabno WITB940 wu WTB 940-Akku ciyXkuT ueiasiM LEHTPATU30BAHHOTO
KOHTPOJISI 3a TOPTOBBLIM OOOpyAOBaHHEM, NIPHHUMAS 10 TPeX pPa3HbIX COODHIEHMUIT O
HEUCNPaBHOCTIX, BBIIABACMbIX B BHIE 3BYKOBOTO curHana. /Jis mepemadyu aBapHii-
HBbIX CUTHAJIOB UMeeTcsl 3 KOHTaKTa Oe3 MoTeHluaia.

4.4.10. Texnoaozuueckan cxema

Cwm. [punoxenune 4.

4.4.11. Konmpoaaonote 3adanusn
44.11.1

HMonb3ysice HoMorpamMmamu st R 507, orpenenuts napaMeTpsl TpyGOIIpOBOIOB XJia-
JIaTEHTA JUTSL IBYX XOJOOWIBHBIX YCTAHOBOK, ITPUOABHB K COOTBETCTBYIOLICH TE€OMET-
puueckoii nuHe Tpyo (M) 30% u3 pacyera Ha HEM3BECTHBIE (PUTHHIH.

KoMrutekTHast TpyOoIIpoBoiHasi ceTh MOHTHPYETCS Ha ITOTOJIKE IMOI3eMHOIO ra-
paxa WIM CMEXHBIX CKIaJCKUX ITOMEIICHUI HUXHETO 3TaXa.

OT OTAEIBHBIX OXNAXIAaeMbIX 0OBEKTOB Yepe3 BHITIOTHEHHbIEC KOJIOHKOBLIM Oype-
HHEM OTBEPCTHS B I10JIy TPYOOITpOBOABI X/1aareHTa MPOKJIAAbIBAIOTCS K ITOTONKY MOMI-
36MHOTO TapaXa MM CKJIAICKHUX ITOMEICHUH.

44.11.2.

[NoayyeHHble pe3yiabTaThl BHecuTe B Tadnuiy. He 3a0ymbre 06 usonstuuu Armaflex
IUTSL XKHAKOCTHOTO TPYOOIIpOBOJAa HU3KOTEMITEPATYpHOTO arperarta.

44.113.

Pa3paborars nMpoeKThl TEPMOPETYIMPYIOIIUX BEHTWIEH 7151 UCTIapUTENEH BO BCEX XO-
JIOAWIBHBIX KaMepax.
Ipumeyamne: ¢, oxnaxnenus = +43°C ; £, 3amopaxuBanua = 0°C.

44.114.

OnpenenuTh MapaMeTphl NEKTPOMATHUTHBIX KJIAAHOB B XHIKOCTHBIX Tpybo-
MpoBoAax McrapuTeneit. IlnacTHHYATHIA TeNJIOOOMEHHUK IJIs MepeoxIaxAeHus
XUAKOCTH B CEpMIHOM BapHaHTE OCHAallleH COOTBETCTBYIOLIMMU KOMIIOHEH-
TAMM.
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44.11.35.

BpimortHuTE pacueTsl (UISTPOB-OCYUIATENIEH M 1IAPOBBIX 3alIOPHBIX KJIATIAHOB ISt
00BEKTOB OXJTAXKIACHHS.

4.4.11.6.

BrIOpaTh momxodsumii peryisaTop AaBleHAs B UCMApUTese WIS OXJIaXIAeMON BUTPH-
HEl CHIPOB.
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HOPMATWBbI OJ19 KAJIbKYJTALWN
MPOEKTOB XONOANNBHOM TEXHUKU

5.1. Metoauka onpepneneHus ieH

Mpy KaJbKYJISALUU TIPOEKTOB XOJOIMIBLHON TEXHMKHW HAXOOUT MPUMEHEHUE METON
IMOCTATEMHON KAIBbKYJISALMU (KOCBEHHOIO pacyera).

1-a onepauus:
CyMMa YCTaHOBJIEHHBIX YMCTBIX 3aTpaT Ha MaTepuaibl YBEJWYMBAETCSI 33 CUET
HamOaBKU Ha HAKJIAIHBIC PACXOIBI, B MPOLEHTAX.

Ilpumep:

IleHa Ha Marepuanbl € 28 560

CraBka HakiIagHbIX pacxogoB 50%  + € 14 280
= €42 840

2-4 onepamusi:

IloyacoBas pacyeTHasA CTaBKa OIIPECACHACTCA II0 BHYTpPI?:aBOHCKOﬁ HOpMaJIn
Ha OCHOBEC CBsIBAHHBIX C 3apnna'roﬁ HaKJIagHBIX pacxoJd0oB U 06H.[CHpOI/I3BOIICTBCH—
HBIX 3aTpart.

ITlpumep:

41 €/4yac IS COELUANINCTOB, YYACTBYIOIIUX B CO3MAHMU XOJIOAMJIBHOW ycTa-
HOBKH;
38 €/4ac @ MOMOIIHUKOB U paboyuX.

3-a onepauus:

BoaMelienne KaxmoMy paGOTHUKY pPacXOIoB, CBS3aHHBIX C BBIMIOJIHEHUEM 00s1-
3aHHOCTEWN 3a TipcacjiaMi IMOCTOsAHHOTO MECTa paGOTbI, pacCYUTBIBACTCA B CyMMC
0,85 €/uac.

4-9 onepauus:
Ormiata mpoesfa OmNpeneNsieTcsl 10 BHYTPU3aBOACKOW HOPMaJIM U COCTaBISET
0,56 €/kM.

5-a onepamus:
HaieHka Ha MOKYITHYIO CTOMMOCTB MaTepUAJIOB 3a DpaxT M TeXHU4Yeckoe o0CiTy-
XKHWBaHHE B pasMepe 5% W3 pacueTa Ha TIPUBENEHHBINA BbIlie puMep: 1 428 €.

6-s onepaums:

OrnpenesieHHe MOHTAXHOTO BpeMEHH, B yacax, IS

e KOHIECHCATOPHBIX TPYIII;

e arperaTtoB M OTHEJbHBIX KOMIIPECCOPOB;

e UCIApUTENel, KOHASHCATOPOB, OXJIAIUTENICH Teperpesa, OTIEIbHbIX JIEMEH-
TOB YCTaHOBKW;

e TIPOKJIANKK MEIHBIX TPYO;
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¢ BbINOJHCHHA U30IALHH C UCITOJB30BAHUEM Armaﬂex;
¢ BBOIJa B JKCIUIyaTallMIO COTJIACHO TNPUBCACHHBIM B TIPUIOXKCHUU Tabauuam
HOPMAaTHUBHBIX nokaszareyei JUII MOHTAXXHbBIX paﬁOT.

7-a onepauus:
YMHOXEHME BbIYMCIEHHOIO IMOJHOTO MOHTAXHOIO BpEMeHH (4acoB) Ha 1OYaco-
BYIO PacUeTHYIO CTaBKY B €/y4ac.

8-s1 onepauus:

OnpenfencHue pacCTOSHAS OT IPENTIPUSTHSI-U3TOTOBUTENS 10 MPEATIPUATHSI-3a-
Ka3uuMKa W MOCHenyioniee YMHOXEHHE YCTAHOBICHHBIX KMIOMETPOB Ha PAacyeTHYIO
CTABKY B €/KM U 4mcao paGouux mHeil. Pacuer BpeMeHM npoe3na B wacax U yMHOXe-
HUE €ro Ha ITOYACOBYKO PACUCTHYIO CTABKY B €/4ac.

9-9 onepanus:

OnpezaeneHue teHbl [lpepmoxeHusi, BKIOYas YCTAHOBJACHHBINM HAJIOr Ha 100aB-
JIEHHYIO CTOMMOCTb.

CKUIKY ¢ 3asBJIEHHOI IICHBI U CKOHTO MOTYT OBITH TIPEIMETOM OBCYXIeHUS B
X0/e MOCJENYIOIIUX MEPErOBOPOB.

5.2. OnpegeneHune TOProBo HaueHKU

Ecnu npenmosaraetcsi, YTO pacyeThl ITPOU3BOAUIUCH, HATIPUMED, C KaTbKYJISLH -
oHHO¥M HanbaBkoi 50% (pacyeTHbIN Ko3¢duimeHT 1,5), TO BHITEKawlIas OTCIONA
TOProBasl HaUEHKa I103BOJISET JIAIIbL C/IENaTh 3aKIIOYeHHe O TUOKocTH (hopMHMpOBa-
Hus uenbl [lpemroxenms.

Mexay KalbKy/ISIIUOHHOI HAm0aBKOM, pacyeTHLIM KO(PGHULIMEHTOM U TOPro-
BOM HALIGHKOH CYLIECTBYET BeChbMa TECHAST CBA3b.

Ecnu usBecTeH onuH 1I0Ka3aTeslb, M3 HETO MOXEM JIEFKO BBIBECTH OBA JAPYIUX
TOKAa3aTeJIsl.

KaJIbKYJIAMOHHAS HaabaBKa

— -100=33,33%.
pacyeTHBIN KoathHIIMEHT

Toprosas HaugHKa =

B mepecuere Ha TIpMBEIEHHBIN BhlLIE TIPUMED TIOTYYaeM:

Toprosas HalleHKa = % -100=33,33%.

»

Ecnu B mmpolecce meperoBOpoB CTOPOHBI TIPUXOIAT K COTIALIEHHIO 00 YCTYIIKE B
ueHe Ha 10%, To TOpropasg HaucHKa IpuHUMaeTcs pasHoi 23,33%. Hinxuuit npexen
IUISL 00CYXNaeMO TOPTOBOM HAUeHKU TOMUICKUT YTBEPXKICHHUIO PYKOBOACTBOM hUp-
MbI-3rOTOBUTEIS.

5.3. HopmaTueHbie nokasarenu A5 MOHTaXHbIX padoT

5.3.1. Kondencamopuote azpezamuot

B pacuer nmpuHMMAKTCS, B YAaCTHOCTH, CACAYIOILME BHABI pabOT: pacilakOBKa, MOH-
Tax, HajJaaka.

MoHTaxHoe BpeMsi, HeoOXOIUMOE JUIsi YCTAHOBKM KOMMYTALIMOHHBIX arlmapa-
TOB, CMOTPOBBIX CTCKOJI, OCVLINTEJIEH, OOpaTHBRIX K/IAMaHOB, PETVISITOPOB OOBOIHBIX
TPYOOTIPOBOJOB IOPSIYEro ra3a, CUCTEM [TOHIKEHWS HAIrPy3KH IMPU ITYCKe, 3NEKTPO-
MAarHMTHBIX KJIATIAHOB U T.A., Bo3pacraeT no 42-ii TpyOwl Ha 0,5 uaca/aneMeHT, a
HauuHast ¢ 54-i Tpyost — Ha 0,75 yaca/3/eMeHT.
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Tabauna 5.1
Bec HeTtTO (KI) (vacos) Bec HetTO (Kr) (wacos)
<50 1,00 <150 <2,50
<75 1,25 <200 <3,50
<100 1,50 <250 <4,00
<125 2,00 <300 <5,00

BpeMsi, 3aTpauyeHHOE HA YCTAHOBKY MOHTAaXHOTO 060pYIOBaHHUsI, CTAHUH W KOH-
COJIEH, MOMJIEXKUT OTAETbHOM KAJbKYJISIIUM B 3aBUCIMOCTH OT ITOTPEGHOCTU U TTPOU3-
BEIEHHBIX 3aTpar.

5.3.2. Komnpeccopbt ¢ ecmpoennbim 3aexmpoosuzamenem, azpezamol

B pacueT MpHHUMAIOTCS OI€paliMK 110 PACHAKOBKE, MOHTAXY U HAJAJIKE, B TOM YHCJIE
BCEX KOMMYTAIlMOHHBIX anmapaTroB ¢ COEIMHHMTENbHLIMU IIPOBOAAMHU, a TAKKeE OCY-
LIUTEIe U CMOTPOBBIX CTEKOJL.

Tabauua 5.2
Bec HeTtTO (KI) (vacos) Bec HertTO (KT) (uvacos)
<50 3,0 <300 <10,0
<100 3,5 <350 <12,0
<150 5,0 <400 <12,0
<200 7,0 <500 <15,0
<250 8,0

Ha kaxunapie 100 Kr MOHTaXHOe BpeMsi Bo3pacTaeT Ha 1,5 yaca.

DJIeKTPOMArHUTHBIE KJIATIaHbl, PETYJISTOPHI AaBJIeHMsI, OOpaTHBIE KJIaNaHbl, pery-
JIATOpBI TOpsYero rasza B Gaifracax, CUCTEMbl CHVDKEHMSI HATPY3KU HPH 3aImycke W T.0.
KaNbKYITUPYIOTCS U3 pacueTa Ha Kaxiplil amemeHdT: 0,5 uaca mo 42-it Tpyosl 1 0,75 yaca
HauuHas ¢ 54-i TpyOBbl.

5.3.3. Ilpu6opw: u annapamut

Hcnapurend, KOHASHCATOPHI, KOJUIEKTOPBI, CIUTUT-MOIYJIH, TETLIOOOMEHHUKM-HArpe-
BaTeJy, IIpoYre IPUOOPH U anmapaThl PACCUUTHIBAIOTCS C TIPUHATHEM BO BHUMAaHHE,
B YACTHOCTH, CJIEXYIOIIMX ONepayii:

pacrnakoBka, (uKcauus KpeIuleHUi, yCTAHOBKA M HalalKa YCTPOMCTB, MOHTaX
PEryIsaToOpoB U BCEX KOMMYTAIIMOHHBIX alapaToB.

Tabmmna 5.3
Bec (kr) Kon-8o vacoB/annapar unan snemeHT KoadipuumeHT AN BHICOTH KPENNCHHA
<20 4 Bbicota <3 M X 1
<40 5
<60 6 sbicota <4,5 m x 1,2
<80 7
<100 8 Bbicota <6 M X 1
<125 9
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Tabmmoa 5.3 (oKOHYaHHE)

Bec (kr) Kon-Bo 4acos / annapar HAH aneMeHT KoadduumenTsl ans BbICOTHI KpenneHua
<150 10 Bbicota <8 M x 1,2

<200 12

<500 15 Bbicota <10 m x 1,8

<1000 20

<2000 28

5.3.4. Monmasic mednvix mpyo

YkazaHHOe BpeMs JaHO ¢ Y4eTOM MOHTaXa BcexX QUTHHIOB, AepXaTeNeid u mpoy.

Tabauua 5.4
MegHas Yacos/ KoaddpuumnenTsl Ha cnocob npoknaaxu
py6a  merp
3auutHan KabenbHbii Crena Moronoxk Mawnnnbii 3an,
pYy6a Kauan NPOMEXYTOUHOE
nepekpuithe
6x1 0,25
8x1 0,25
0x1 0,25
12x1 0,30
15x1 0,30 copa3MepHo
18x1 0,40
22x1 0,50
28x 1,5 0,50
3/5x 1,5 0,50
42 x15 0,75
54x2 0,75 x0,25 x0,5 x1 x1,25 x1,6
64x2 1,00
716x2 1,25
89x2 1,50
108 x 2,5 1,75
Tabmmia 5.5
Koaddruuymnenr Buicota kpenneHun
x1 <2,5Mm
x1,2 <4wm
x1,5 <6 m
x1,8 <8 m

x2 <10 m
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Tabmmua 5.6
Tun Armaflex MoHTtax
F H M T Yknagka, yaco/meTp [lpuknenBaHue, 4acos/m
12 0,05
15 12 0,05
18 15 12 0,06
22 18 15 12 0,08
28 22 18 15 0,10
35 28 22 18 0,10
42 35 28 22 0,12
54 42 35 28 0,12 %x2,50
64 54 42 35 0,12
76 64 54 42 0,15
89 76 64 54 0,15
108 89 76 64 0,20
108 89 76 0,20
108 89 0,25
108 0,25

H3onsiuua Armaflex:
YxazaHHOe BpeMs [JaHO B MepecyeTe Ha JUaMeTp TpyO ¢ pasHOM TONIMHON H30-
JISIIHAM.

5.3.5. Bsod e sxcnayamauuro

B oTHoOuUleHMHM ycTaHOBOK C KOMIIPECCOpaMHu CO BCTPOSHHBIM 3JIEKTPOIBUraTelieM B
pacuyeT MPUHUMAETCS BPEMsI, HEOOXOAMMOE IS BHITIOIHEHHSI CNeXYIOIINX Oltepariuii:

UCTIBITAHKME HA TepMETUYHOCTD, ITPHEMOYHBIE UCTIBITAHUS corlacHO HopMaM TRB,
OTKauyKa COAEPXXWMOro, 3alpaBka, HaCTPOWKa BCEX MPENOXPAHUTENIbHBIX, YIIPARISIO-
LIHAX U PETYIUPYIOUIMX YCTPOMCTB (OTHOCSINUXCS KaK K XOJOAWIbHOM, TaK U K 3JeK-
TPOTEXHUKE), MOHTAX U BBOJ B SKCIUIyaTalUWIO PaclpedeTUTENbHbIX ALUUKOB, a B
ciayvae LUTa LUEHTPAIM30BAHHOTO YIIPABICHUS — MOHTaX M BBOA B 3KCILTyaTallUIO
OJIOKOB yTIpaBJIEHUS

st pacyeta BpeMEHM Ha BBOJII B KCILTyaTALMIO OTAEIBHO yCTAHABIUBAIOTCS U
3aTeM CyMMUPYIOTCSI MOIIHOCTH, HEOOXOOMMBIe [UISI TPUBOAa BCIIOMOTATeJIbHBIX ar-
peratoB. BeHTUNSITOpH! KOHIEHCATOPOB ¥ MCTIapUTEJNIEl NPY 5TOM HE YYMTHIBAIOTCS.
HoMuHabHasi TPOU3BOIUTEILHOCTh KOMITPECCOPHBIX arperaToB BBIYUCISIETCS IIyTEM
CJIOXEHHMSI BEJIMYUH TPOU3BOIUTENIEHOCTH OTAEIBHBIX KOMIIPECCOPOB.

Tabanna 5.7
MpuBogHaa MOWHOCTb ABMrarTens be3 otrauBaHHus, C oTtranBaHueM
HomuHansHas npounssoautensHocts (kBr) (uacos) (uacos)
<1 4,5 5
<3 5,5 6

<4 8,0 9
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Tabanua 5.7 (OKOHYaHUE)

MNpuBogHas MOWHOCTb ABHUraTens bes3 orrauBaHus, C oTttauBaHneM
HoMuHanbHaa npoussogurenbHoctb (kBT) (vacos) (uacos)

<8 1 12

<10 12 13

<15 18 20

<20 22 25

<25 25 28

<30 28 30

<40 32 34

ona Kaxabix nocneaylowmx 10 kBr — Gonbwe Ha: 2 2

B cilyyae XONMOOUABHBIX arperaToB ¢ OXJaXIaeMBIMU BONOW KOHAEHCATOpaMHU
BBIYHCICHHOE BpeMs CIIEOYET YMHOXUThL Ha Ko3dduiment 0,6.
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HOPMbl N CTAHOAPTHI,
OTHOCALWMECH
K XOJIOANNBbHON TEXHUKE

1. Hopmni AUH (DIN — Mpombiwsiennbin ctanaapt Fepmanun)

AWH 2401.1 KOHCTPYKLMOHHbIE 3N1eMEHTbI, HAarpyXeHHble BHYTPEHHWUM
WIK HaPY)XHbIM JaBNeHWeM; NOKa3aHWA NABNEHWA W TeMnepartypbl;
onpegeneHue NOHATHH, CTYMEHU HOMUHANBHOTO OABAEHURA

AWH 2403 WUaentnebukaums TpyBonposoaos B 3aBUCMMOCTH OT NPOTEKAIOLLErO
BewecTsa

OUH 2405 Tpy6onpoBoLbl B XONOAUABHBIX YCTAHOBKAX; WAEHTUDUKAUMS

ANH 3158 Apmarypa gns XON0AW/IbHbIX areHTOB; NPaBUNa TEXHUKH
6e30nNaCHOCTH; UCTILITAHKSA, MaPKUPOBKA

ANH 3159 MnaHueBble COEOUHEHHS apMaTypbl 1A XNajareHTos,
[0 HOMUHANbHOrO AasneHus 25

IOUH 3160 lNMpoxoAaHble 3anopHble BEHTHAW AAS LMPKYAALMK XNafareHTa,
HOMUHa/IbHOE AasneHue 25

JHH 3161 Yrnoeble 3anopHbie BEHTHAW A UHPKYNAUMH XNagareHTa,
HOMUHaNbHOE gasnexune 25

ANH 3162 3atMTHbIE KONNAYKKU ONA KNANaHOB B CUCTEMAX UWPKYAAUWK
XNafareHTos, HOMHMHaNbHOE AasneHue 25

JWH 3163 MNpoxogHbie perynupyloume BEHTHUINM AN CUCTEM LUPKYAALAH
XNajareHTos, HOMUHANIbLHOE AaBneHue 25

AWH 3164 YKasarenu nonoXkeHus s KNanaHoB B CUCTEMAX LUPKYNALUW
XNnagareHTos

AWH 3440 Ycrpoicrea perynmpoBaHna M orpaHMdeHus Temnepatypol As

TennoreHeparopos; Tpe6OBaHMﬂ TeXHUKH HE30NaCHOCTH W UCMbITaHWA

ANH 4140 Maonaums npon3sogcTBeHHoro u 6uiToBoro obopyaosaHus;
BbINONHEHUE U3ONALUMKM ONA COXPaHEeHUs Tenna Mau xosnopa

BHWH 4361 Orteeuaicwee TpeboeaHWAM OXpaHbl TPyAa KOHCTPYyMpoOsaHUe
TEXHUUECKUX W3[ENHUI; YCTPOUCTBA 3alWTbl OT MPUKOCHOBEHHS
SN KOMNPECCOPOB; HOPMbI TEXHWKKA Be3onacHocTy

AWH 4753-1 Boponarpesateny u ogorpeiiHbie YCTaHOBKWU A/1s NMUTLEBOM
M TEXHUYECKOK BOAbl;, TpebosaHus, nASHTHdMUKAUMUA, OCHALLLEHWE
U WUCMbITAHWUA

ANH V 8418 Nudopmaums ans nonb3osarens; yka3aHus No COCTaB/IEHWIO
TEXHWHECKOW AOKYMEHTaunu
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AnH 8900-2 Tennosble HACOCHI; rOTOBbLIE K NOAK/IOMEHWIO TENAOBbIE HACOChHI
C KOMNPECCOPAMM C BCTPOEHHDIM 3/1EKTPOABHTATENEM; YCIOBHS
MCNbITaHUK, 06beM UCNbITaHKK, HAEHTUUKALMA

AWH 8901 XonoAnnbHbie YCTAHOBKU W TeNAOBble HACOCbl; 3aLiMTa rpyHTa,
rPYHTOBbLIX M MOBEPXHOCTHbIX BOA; OXpaHa Tpyaa, IKOoJIorMieckan
6e3onacHoCTb; MCHbITaHUs

ANH 8962 YcnosHble 0603HAYEHHN XONOAUNBHBIX areHToB

OUH 8971 OpHocTyneH4atble KOHAEHCATOPHbBIE TRYANbI ANS XOMOAHALHbIX
MallinH; CTaHAapTHble YCNOBUA 418 ykasaHwua pabouux napameTpos;
UCMbITAHWS; MHDOPMALWA, NPHBOAUMAR B TabMuax napamerpax
“ Ha (PHPMeHHbIX Tabnuukax '

AWH 8972-1 TexHONOrHYECKHUE CXEMbl AR XONOSUABHOW TEXHUKK; BUAD
TeXHONMOrMUECKHX CXeM, NPUBOAUMAR NoNe3Has UHGOoPMaLWa

ANH 8972-2 TexHonorwueckue cxembi AN XONOAUNLHON TEXHWKM; UCNOJIHEHWE
uepTeXel; rpacuueckue CUMBONDI

AWH 8973 KoMnpeccopb! ¢ BCTPOEHHDBIM 3/1eKTPOLBUraTeneM; CTaHgapTHble
YCNOBUA AR yKA3aHWA pabounx NapaMeTpoB; UCMbITaHWs; MHAOPMALMS,
npusoauMan B Tabnuuax napameTpax M Ha (pMpMeHHbIX Tabauukax

OUH 8975-1 XonogunpHbie yCTaHOBKH; TPeBOBAHHS TEXHHWKH 6e30nacHOCTH
NPU KOHCTPYMPOBAHHH, OCHAWEHHH U MOHTEKE; NPOU3BOAMMBIE PACHETbI

AWH 8975-2 XonogunbHele YCTaHOBKH; TPEBOBAHHA TEXHWKH 6e30nacHOCTH
NPH KOHCTPYMPOBAaHHH, OCHALLEHWN, MOHTaKE U 3KCNAyaTauuu; Boibop
MartepUanoe ONA XONOLW/IbHBIX YCTAHOBOK

AWH 8975-3 XonopunbHbie yCTaHOBKK; TPeOOBaHUA TeXHWKM Be3onacHoCTH
NPY KOHCTPYWPOBAHWHW, OCHALLEHUH, MOHTAXKE W 3KCTTyaTaumu;
PYKOBOACTBA NQ 3KCMAyaTayuu

AWH 8975-4 XonogusbHble ycTaHOBKHW; TpeboBaHHA TexHWKH Be3onacHOCTH
NPW KOHCTPYWPOBAHWH, OCHALLEHUW U MOHTaXKe; CBUAETENbCTBO
O NPOBEREHHbIX UCNBITAHWAX; YCNOBHbIE ODO3HAUEHUN U MapPKUPOBKa

AOMH 8975-5 XonogunbHble ycTaHoBKM; TpeboBaHUa TexHUKW BesonacHoCTH
NPU KOHCTPYMPOBAHHH, OCHALLEHMH N MOHTaXKE; UCTIbITaHne
nepes BBOAOM B 3KCM/yaTauMio

AWH 8972-6 XonogunbHble ycTaHoBKH; TpeBoBaHua TexHWKW HesonacHocTH
NPH KOHCTPYUPOBAHWM, OCHALLIEHHH M MOHTADKE; TPYOONPOBOAbI XNaJareHTa

AWH 8972-7 XonogunbHbie ycTaHoBKM; TPeHOBaHAA TeXHUKH Be30nacHOCTH NpH
KOHCTPYHPOBaHUM, OCHALLIEHHN K MOHTaXKE; NPEAOXPaHHTENbHbIE YCTPOHCTBA
B XOJIOAWNGHDIX YCTAHOBKAX; 3alyHTA OT HEAOMYCTUMbIX AABNEHUH

AWH 8975-8 XonogunbHbie ycTaHoeky; Tpebosanus TeXHUKK Be3onacHocTv npu
KOHCTPYUPOBAHUM, OCHALWERUM, MOHTAKE W 3KCNAYATAUWH; UHAUKATOPS!
YPOBHA B COCYAAX ANl X/1AA3reHTOB, UHAWKATOPbl YPOBHA XHAKOCTH

AWH 8975-9 XonoaunbHble ycTaHOBKK, TpeboBaHUs TexHWku BesonacHocTu npw
KOHCTPYHPOBaHWH, OCHALLEHWN W MOHTaXe; rmbrue TpybGonposoab
B CUCTEME LUPKYNSLUUM XNAJareHTos

E OWH 8975-10 XonoaunbHble ycTaHOBKW; TpeboBaHWs TexHUKM Ge3onacHocTu
NPW KOHCTPYMPOBAHWM, OCHALLEHHH M MOHTAXKE; CHWKEHUE BbIOPOCOB
XNaflareHToB U3 XONOAUNBbHBIX YCTAaHOBOK
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JWNH 16006

AWH 16007

OnH 18036
AWH 31000/
VDE 1000
AWH 31001-1

AVH 31051

AWH 32733

AMH 33830-1

ANH 33830-3

AWK 33831-1

OWH EH 294

LVH EH 344
JWH EH 345
IVH EH 378-1

AWH EH 60204-1
OWH EH 60-335-1/

VDE 0700-1
[IWH EH 60335-2-24

AWH EH 60335-2-40

MaHoMeTpbl H3BLITOUHOrO BaBneHus ¢ TPYBUATOH NPY>KWHOM; HOPMbI
6e30MacHOCTU U HUCMbITaHUA

MaHoMeTpbl M36bITOUHOrO AABNEHUA C YNPYTUM M3MEPHUTENBHbIM
3/1EMEHTOM AR BO3AYWIHDIX KOMAPECCOPOB U BO3AYLIHO-
KOMMPECCOPHbIX YCTaHOBOK; HOPMbl GE30NacHOCTU W UCTbITAHMA

YCTaHOBKM CO3[aHHUA UCKYCCTBEHHOMO NbAa; MPUHUMNbI
NNaHUPOBaHHA U CTPOMUTEbCTBA

Obiume pernaMeHTauMu no cospaHuio HesonacHbiXx KOHCTPYKLMM
TEXHHUUYECKUX M3LENHH

BezonacHble KOHCTPYKTHBHbBIE UCNOMHEHWSR ObITOBOW TEXHUKW;
3alUTHble YCTPOMCTBA; onpeaeneHve noHsTui; GesonacHble
paccTosHUA A8 B3POCHbIX W aeTeit

Coaeprkaiue 0BOPYROBaHUSA B UCMPABHOCTH; ONPELENEHHE MOHATUMA
U HeobxoguMble Mepbl

MpepoxpaHuTenbHblie BbiKOHATENM ANA YCTPOWUCTB OrpaHHYEHHUS
LaB/IeHUA B XONOAUSbHBIX YCTAHOBKAX W TEN/IOBbIX HAcOCaXx;
TexHuyeckue TPeBOBaHUA W UCMbITAHUS

Tennoebie HACOChI; FOTOBLIE K 3KCNAyaTauMn abcopBuMOHHbIE TEnnoBble
HacoChbl; onpeaesieH1e NoHATUIN, TPeBoBaHWS, MCNbITaHWS, HAEHTUHUKALNS

Tennosble HAcOCbI; roTosble K 3KCAnyatalun abcopBuMOHHble
Tennosble Hacocbl; BesonacHas paboTa XONOAWABHOrO
060pynoOBaHNA; WCMbITAHWA

TennoBble Hacocbl; roTosble K 3kcnayartaurn abcopbumorHbie
TennoBble HACOChl C KOMNPECCOPaMH, NPHBOAHMBIMU B AEHCTBHE
LBHraTesnsiMi BHYTPEHHErO CropaHuWsi; onpeaeneH1e NoHATUH,
TpeboBaHus, UCTbITAHKA, HOEHTUDHKALMA

BesonacHocTb MaluH u o6oponaaHun; obssarencHble PacCTofAHHKA,
UCKAOYaloUlMe KOHTAKT BEPXHUX KOHEUYHOCTEH NO/b30BaTeNs
C MeCTaMM1 NOBbILEHHOW ONacHOCTH

TpeboBaHua W HCTbITaHus cneuuanbHOH paboued 3aWwMTHOM obysu
CneuMdukauus 3awmTHon obysu AnA NPOU3BOACTBEHHbIX YCIOBUM

XONoAUAbHDIE YCTAHOBKYM U TEMAIOBbIE HACOCHI; HOPMbI TEXHWUKH
6e3onacHocTh W 3awWwuTa oKpyKaloweh cpegbl: yactb 1 — OcHoBHble
TpeboBaHus

BesonacHoctb MawuWH ¥ oBopyaosaHus; anekTpoobopyaosaHue
MaiunH: yacte 1 — OBwme TpeBosaHua

BesonacHocTs 6bITOBbIX 3/71€KTPONPHOBOPOB U APYroro cneuuanbHoro
obopygosaHus: yactb 1 — Obwue TpebosaHus

BesonacHocTb GbITOBbIX 37eKTPONPHOOPOB M APYroro creLMasibHoro
obopyaosaHus: YacTb 2 — CreuansHble TpeboBaHKA B OTHOLLIEHWH
XONOANSIBHBIX ¥ MOPO3H/BHBIX rPEraToB, @ TAIOKE JIbAOreHePaToPOB U MPOH.

BesonacHocTb BbITOBbIX 3NeKTponpHBOPOB W APYroro cneuuansHoro
obopyaosaHus: uactb 2 — CneyuanbHbole TpeOOBaHWS B OTHOLLEHMH

TENNOBbIX HACOCOB C 3/IEKTPONPHBOLOM, CUCTEM KOHAOULUOHWUPOBaHUA
BO3JYyXa W OCyWUTENEH BO3AYXA B NOMELEHUH
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AWH EH 255-1 Tennoebie HACOCbI; rOTOBbIE K IKCMyaTauuy TENNOBbIE HACOCH!
C 3NeKTPONPUBOAHBIMKA KOMNpeccopamu ans oborpesa
WKW HarpeBaHUA W OXNaXKAEHWS; HAMMeHOBaHUs U 0Bo3HaueHUs

OUH EH 292-1 besonacHocTb MalwnH W 060pyAOBaHUS; OCHOBHbIE MOHATUS, obluue
pernameHTauum no KOHCTPYMPOBAHHWIO; NPUHATAA TEPMUHOIOMUA
W peKoMeHayemas MetoauKa

OWH EH 292-2 bBe3sonacHocTb MawwWH ¥ 0DOPYOBaHNA; OCHOBHbIE NOHATHA, obLi1e
pernaMeHTaurm No KOHCTPYMPOBAHMIO; TEXHUYECKUE PYKOBOACTBA
W cneundukauuu

AWH EH 28 187 BbITOBbIE XONOAUIBHHUKH, OXIAOUTENIM U MOPO3UIIbHUKM;
XapakTepucTukn u cnocobsi ucnbitanui (MCO 8187; 1991)

DIN VDE 0100-100 CosgaHWe CHMAbHOTOYHLIX YCTAHOBOK C HOMWHA/IbHLIMU HaNpsHKeHUsAMU
po 1000 B; obnactv npumeHeHus; obwme TpebosaHus

DIN VDE 0106-100  3awmrta OT 3/1EKTPUYECKOrO YAapa; KOMMOHOBKE OPraHoB ynpaB/ieHWs
BOIM3N ONaCHbIX AN NPUKOCHOBEHWR 3N1IEMEHTOB

DIN VDE 0165 MoHTa)K 3N1eKTPUUECKUX YCTAHOBOK BO B3PbiBOOMACHbLIX 30HAX

DIN VDE 0700-240  BesonacHocTb GbITOBbIX 3NeKTpUYeCcKHX npubopos W apyroro
obopyaoBaHus NOAOOHOro PoAa; XONOSUIBHUKH U MOPO3MUIbHUKH
CNeuranbHoro HasHadeHWsi; NbhoreHepartopsl

EH — Esponeiickrie HOpMBI
VDE — Col03 repMaHCcKUX JCKTPOTEXHUKOB
VDI — Co103 repMascKux WHXESHEPOR

2. TexHuueckue TpeGOBAHKA B OTHOLEHHH COCYAOB, paboTtalowux nop aasneHnem (TRB)

TRB 001 O6wwme ceegeHus — cTpykTypa v npumeHenne TRB (TRB 001,
panee ZH 1/608.1)
TRB 002 Obuime caepeHnn — onpeneneHWe MOHATHR AAA NpeanHcaHui

KacareslbHo cocynos, pabotawoiumx noa gasnehuem (TRB 002,
paHee ZH 1/621.22)

TRB 010 Obuwire ceepeHuss — nepeyeHb TEXHHUUECKWX HOPM W CTaHAapToB
npuMenuTesbHo kK TRB (TRB 010, panee ZH 1/621.26)
TRB 100 Marepuansi (TRB 100, paree ZH 1/612)
TRB 200 WUarorosnenne (TRB 200, panee ZH 1/613)
TRB 300 Pacuetni (TRB 300, paHee ZH 1/614)
TRB 401 OcHauieHue cocygos nog AaBNeHHEM — BbilOJIHEHWE OTBEPCTHH
n coegnHenuni (TRB 401, panee ZH 1,/621.10)
TRB 402 OcHatileHue cocynos nos LaBneHHeM — BbiNOJIHEHWE OTBEPCTHH
v coeaunenun (TRB 402, paree ZH 1/621.11)
TRB 403 OchalueHne cocynos noa BasfeHMEM — YCTPOUCTBA MHAMKaLMH
M orpaHudeHus faeneHus v temnepartypol (TRB 403, panee ZH 1/621.16)
TRB 404 OcHauleHue coCyfoB nog OaBNe€HUEM — 3/1eMEHTbI OCHALLEHKA
(TRB 404, paree ZH 1/621.17)
TRB 500 PernameHtauny no ynpas/ieHqio NpouUeccoMm B COCyAax noj AasfieHUeM

U nposeaeHnio ucnbitaHui (TRB 500, panee ZH 1/621.24)
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TRB 502

TRB 505

TRB 511

TRB 512

TRB 513

TRB 514

TRB 515

TRB 521
TRB 522

Mpunoxexue k:
TRB 521
TRB 522
TRB 531
TRB 532
TRB 533
TRB 600
TRB 610
TRB 700
TRB 801

TRB 801

TRB 851

TRB 852

Ksanudukauus cneumanncros cornacHo § 32 npegnucanun
ana cocyaos, pabotaowux noa pasneHuem (TRB 502,
pavee ZH 1/621.1)

Metoauka wcnbiTaHuit oBpasyos U perucTpaLms pesynbTaTos;
UCNBITAHUA COCYAOB NOA OABNEHWEM Ha MPeLNPUATHU-U3IOTOBHTENE
(TRB 505, paree ZH 1/621.5)

WUcnbiTaHua B NPUCYTCTBMU 3KCNEPTOB — flepBoe WCnbiTaHWe —
npeaBaputensHoe ucnbitaine (TRB 505, paHee ZH 1/621.5)

McnbiTaHus B NPUCYTCTBUM 3KCNEPTOB — NEPBOE WCIbITaHUe —
NPOWU3BOACTBEHHBIE UCTIBITAHWA W WCNbITAHUS NOJ, AABNEHUEM
(TRB 512, pavee ZH 1/621.6)

McnbiTaHdA B NPUCYTCTBMM IKCMEPTOB — NPUEMOHHOE WCTblTaHue
(TRB 513, panee ZH 1/621.7)

UcnbiTaHus B NPUCYTCTBUM 3KCNEPTOB — MOBTOPHbBIE WUCMbITAHHUS
(TRB 514, panee ZH 1/621.8)

UcnpiTaHus B MPUCYTCTBUM 3KCNEPTOB — MCTbITaHWe B 0cobbIx
cnyyvasx (TRB 515, pavee ZH 1/621.9)

Ceprudmkar kavecrsa uarotosnerus (TRB 521, panee ZH 1/621.2)

UcnbiTanus nof gasneHueM Ha npeanpuatuu-usrotosurene (TRB 522,
paHee ZH 1/621.3)

O6paaupl CBUAETENLCTB U CEPTUDMKATOB HU3rOTOBUTENA
(pavee ZH 1/621.4)

UcnbiTanns B NPUCYTCTBMM IKCNEPTOB — NPUEMOYHbBIE MCTbITAHHA
(TRB 531, panee ZH 1/621.13)

MCﬂb!TaHMﬂ B NPUCYTCTBHMHU IKCNEPTOB — MNOBTOPHbLIE UCNbITAHUA
(TRB 532, patee ZH 1/621.14)

McnbiTaHus B NPUCYTCTBUM IKCNEPTOB — MCMbITaHHE B 0cobbix
cnyyaax (TRB 533, pavee ZH 1/621.19)

MonTax cocynos, pabotalowmnx noa aasneqvem (TRB 600,
pavee ZH 1/621.18)

Cocyabi, paboraioline nog AaBfieHHEM — MOHTaX COCYAOB ANA
XpaHeHus rasos nop pasnenvem (TRB 610, panee ZH 1,/621.19)

Pa6ota cocynoe nog aasnenuem (TRB 700, panee ZH 1/621.12)

CneupanbHbie cocyabl Nof, AaBneHWeM corniacHo npunoxeruio 11 k § 12
MNpeanucannii kacaTensHo cocyaos nog, aasneHvem (TRB 801,
paHee ZH 1/621.23)

ChneumanbHbie COCYAbl NOA AABAEHWEM COTNACHO npunoxenwio 11k § 12
MNpepnucanui KacatenbHO cOCyfoOB fog AaBieHWEM; Kopnyca
anemeHTOB ocHaweHun (TRB 801, pavee ZH 1/622.44)

YCTaHOBKW 415 NOAAYM OKATOTO rasa U3 rasosbix GanfoHOB AIA 3anpaBku
cocyaos nog paenedveM — Hanagka (TRB 851, panee ZH 1,/622.20)

YCTaHOBKH A5 NOAAYM CKATOrO rasa U3 rasosbix OGanNoHOB QiR 3anpaBku
cocygos nog pasneHuwem — pabota (TRB 852, pavee ZH 1/622.21)
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3. Pekomengaunn AD

Al YcTpoicTBa Ans 3aWmTbl OT NPEBLILIEHUN OABNEHWSA; Pa3pylLaOLLUEcs NPefoXPaHHUTeNu
A2 YcTpoiicTea Ana 3awmTbl OT NPEBbILLEHNS OABMEHUS; NPeJoXPaHUTE/IbHbIE BEHTHIU

W 10 Martepuanbi Ans HU3KWX TeMnepatyp; deppomMeTanibl

4. Hopmarusbi, paspabotanHbie Coi030M NPOMBILINEHHUKOB U NMpeanpUHUMaTene

— [pasuna no/ib3oBaHMA pecnupaTopamu, NPOTUBOra3aMu M KUCIOPOZHLIMK annapaTtamu
(BGR 190, panee ZH 1/701).

— TMMamsartka: @ropuctbie yraesogopogst — FKW — (BGi 648, paHee ZH 1/409)

— Kputepuu Boibopa cneyuanbHbix NpeaynpeanTenbHbiXx MEp B Chepe rurueHbl m
¢hU3HONOrWM TPYAA HA OCHOBE NPUHLMNOB, pa3paboTaHHbix COIOM NPOMbILINEHHHUKOB W
npeanpuHUMaTenen ans uccnefosaHvi achceKTMBHOCTU Mep Takoro poga (BGI 504,
paHee ZH 1/600) — B yacTHOCTH, KacaTeNbHo:

G 21 «pabota c xonogom» (BGI 504-21, panee ZH 1/600.21);

G 26 «npubopbl ans 3alwuTbl opraHos Abixanusi» (BGI 504-26, panee ZH 1/600.26).

5. Paspa6otanHble Co1030M NPOMBILINEHHHKOB M NpegnpUHUMaTeNel
npeaynpefuTtenbHbie Mepbi B chepe rurneHs 1 hu3nonoruu Tpyaa

G 21 «Paborta ¢ xonoaom»
G 26 «[pubopbl ansa 3aluMTbl OPraHoOB AbIXaHHUA»

K§ 4a6s3. 2:

B cnyvyae XonopgunbHbiX yCTAaROBOK C MasibiM BECOM 3aNpasBkKu OMaCHOCTb CO CTOPOHbI
XnapareHta He CToNb 3Ha4YuTeNlbHA, YTO NO3BONAET OTKA3aThCA OT HEKOTOPDbIX Tpe603aHm71 B
OTHOLLEeHWH OCHaLWleHUA U MOHTaXKa TaKUX YCTaHOBOK,

[elicTByiowMe cTaHAAPTD W NPOEKTb CTaHAapTOB (0630p M KNaccUPUKaLHUA
CO CCHIIKOW HA cneunanbHbie obnactu)

BezonacHoctb # 3aura oxpymalomeﬁ cpepnsbt

DINV 1738 2000-07 Ceapka — npuHuMn pasfeneHus metannos Ha rpynnel (ISO/TR
15608-2000); Hemeukas pepakums CR 1SO 15608: 2000

DIN 2405 1967-07 TpybonpoBogb! B XONOAMADHBIX YCTAHOBKAX; MAPKUPOBKA

E DIN 3440 1996-05 YcrtpoicTBa perynMpoBaHua U OrpaHWUeHHs Temnepatypbl Ans

TennoTexHHYeCKUuxX yCTaHOBOK (CMCTeM OTOHI'IEHHSI)

E DIN 7003 1995-12 XonogunbHble yCTAHOBKM M TENNOBbIE HACOChI C FOPIOYHMH
xnapareHtamu rpynnbl L3 — tpe6osanus 6e3onacHocTy

E DIN 8975-11  1999-12 XonoaunbHble YCTAHOBKH W TEN/IOBble HACOCHI C AMMHAaKOM B
KauecTse xnapjareHta — (4ONONHUTENbHbIE) TpeboBaHUs

DIN EN 294 1992-08 bBesonacHocTs MawuH W obopyaoBaHus; obsi3aTenbHble PaccTos-
HUst, UCK/IIOYAIOLLME KOHTAKT BEPXHUX KOHEYHOCTEH nosb3oBartens
€ MeCTaMu NOBbILLIEHHON ONacHOCTH; HemeLkas pepaxuus EN 294: 1992

DIN EN 378-1 2000-09 XonogunbHbie YCTAHOBKM U TENNOBbIE HACOCHI; HOPMbI TEXHUKM
6e30NacHOCTH W 3alLMTa OKpYXKaloLWeH cpegbl: yactb 1 —
OcHosHble TpeboBsaHHUs; OnpefeneHUs, KNacCHMHKaLUR W KPUTEPUH
BbiGOpa; Hemeukas pepakums EN 378-1: 2000
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DIN EN 378-2 2000-09 XonogunbHble yCTAHOBKM M TENNOBbIE HACOCHI; HOPMbI TEXHUKH
6e30NacHOCTH U 3alinTa OKpYXalolen cpefbl: vacTb 2 —
KOHCTPYKTHBHbIE MCNONHEHUS, M3rOTOBAEHHKE, UCTbITaHWE, HaEHTUDK-
KalMa W JOKyMeHTauus; Hemeukas peaaxuus EN 378-2: 2000

'DINEN 378-3  2000-09 XonoaunbHble YCTAHOBKM M TENNOBbIE HACOCHI; HOPMbI TEXHUKM
6e30nacHOCTH W 3allMTa OKPYKaloWweh cpeabl: YacTb 3 — MecTo
MOHTaXXa M 3alMTa oBCNYKMBAIOLLEro nepcoHana; HeMeukas
peanaxunsi EN 378-3 2000

DIN EN 378-4 2000-09 XonogunbHbie YCTAHOBKU M TEMJIOBbIE HACOCHI; HOPMbl TEXHHKM
6e30NacHOCTH ¥ 3anTa OKPYXaloiien cpeabl: yacth 4 — pabora,
cofiepXXaHue B UCMPABHOCTH, PEMOHT U pereHepaums; HemelKas
penaxkuus EN 378-4 2000

DIN EN 764 1994-11 O6opyaoBaHHe Ha CTOPOHE HarHeTaHWsi — TEPMUHOJIOTHA
¥ ycnoBHble 0603HaueHWs — AaBieHre, Temnepatypa, obbembl;
Hemeukas pegaxuus EN 764: 1994

DIN EN 1861 1998-07 XonopgunbHble YCTAHOBKKM W TEN/IOBbIE HACOCHI — TEXHOJOrMYECKHUe
CXeMbl cHcTeM, TpybonpoBoaos H obopyaosaHus — opMbl
M CUMBObI; Hemelkas pegakuua EN 1861: 1998

DIN EN 10204 1995-08 Wspenus u3 metanna — BMAbI NPOTOKO/OB UCNbITaHWKA  (BKIO4as
nameHeHre A1 1995); Hemeukas pegakuus EN 10204: 1991 + A1: 1995

DIN EN 12263 1999-01 XonopnnbHble YCTAHOBKW W TENNOBbIE HACOCbI —
NpeaoXpaHUTeNibHbIE NEpeKioyaTeNIn AN OrpaHHYeHHs [aBneHus —
TpeboBaH1s M ucnbiTaHus; HeMeukas pefakuns EN 12263; 1998

TepMuHOnorus

DIN 8941 1082-01 opmysbHble 3HaKH, €AMHHLBI U3MEPEHUS W MHAEKCHI B chepe
XONIOAUNBHOW TEXHUKH

Tpy6onposogbl, apmaTtypa U NPUHAANEIKHOCTH

DIN 2512 1999-08 ®naHupl — wAyHT u rpebenb, PN 160 (HomuHansHoe aasnewnue
160 Kr/cm?) — KOHCTpPYKTHBHbIE pa3mepbl; BKAagHble Konbua
PN 160

DIN 3158 1987-12 Apmatypa s XNapareHToB; HOPMbl TEXHUKK BesonacHocTu;
UCTbITaHKUA, UaeHTUMKaLWS

E DIN 3840 1989-08 Kopnyca ans apmatypbl; pacuyeT NPOYHOCTU OTHOCUTENBHO
BHYTPEHHEro [aBieHus

DIN 3866 1990-06 XonogHnoHas TexHMka; uandbl ¢ pe3oboil, passanbuoska TPY6
nog yrnom 90° ana pesbbosoro coeanHenus Tpyd 6e3 nawiku,
PN 40

DIN 8964-1 1996-03 KoMnoHeHTbl UMKNA o8 XONOAMMbHBIX YCTAHOBOK — uacTb 1:
UCMbITAHUS

E DIN 8964-2 1995-12 KoMnoHeHTbl uMKna ans XONO[HMbHbBIX YCTAHOBOK — 4YacTb 2:
NOCTORHHO 3aMKHYTble CHMCTeMbl; TpeboBaHWs

E DIN 8964-3 1997-06 KomnoHeHTbl uvkna ana XONOAMAbHLIX YCTAHOBOK — 4acTb 3:
3aMKHyTble CUCTeMbl; TpebosaHHs

DIN EN 1333 1996-10 KomnoHeHTbl TpyBONPOBORHON CETH — HauMeHOBaHHsA U BbiGop
HOMMHANILHOrO AaBneHus; Hemeuxas pepakuns EN 1333: 1996
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DINEN 1514-1  1997-08 @naHupi ¥ WUX COEAMHEHUR — pa3Mepsl YHNOTHEHWHA ANA dinanHues
¢ oboanauenmem PN — vacTo 1: nnockue ynnotHeHus
U3 HEMETaN/IMYECKUX MATEPWANOB C BKNAAHbIMM KONbLAMK
nubo Be3 Takosblx; HeMeukas pegakuma EN 1514-1: 1997

EDINEN 12284  1996-05 XonoaunbHble YCTAHOBKM M TENAOBbIE HACOCHI — KAanaHbi
W BEHTUNM — TpeBOBaHWSA, UCMbITAHHS U MAPKWPOBKA; HeMeLKas
pepakuna prEN 12284: 1996

DINEN60534-2-1  2000-03 Perynupyiouie BeHTUM ANA ynpaBieHHs NPOLECCOM — uacTb 2-1:
06beMHbIN pacxo, — ypasHeHUA Ans pacyeta xugkocten (MIK
60534-2-1; 1998); Hemeukas pegakums EN 60534-2-1: 1998

XonoaunbHbie MalwuHbl

E DIN 8977 1992-1  KoHTPO/b NPOMU3BOAUTENIHOCTH KOMMPECCOPOB X/1af4AareHToB;
NCO 917, napanure 1989, uameHeHHOe M AONONHEHHOE

DIN 51503-1 1997-08 CmasouHbie MaTepuasbl — Macna Ans XONOAWNbHBIX MallkH —
yactb 1. MMHMManbHbie TpebosaHus

DIN 51503-2 1998-11 CmasouHbie MaTepuanbl — Macna [ XONOAWNbHBIX MawUH —
uacTb 2: orpaboTaHHbie Macna XONO0LHNbHBIX MalLMH

DIN51514 1996-11 KonTponb cMasouHbix Macen — onpeaeneHue obnactu
paccnauBaHWs cMecei B XnagareHTax XONOAUbHBIX MaLLMH
no MeTody HarHetaresbHoi Tpy6bl

DIN 51538 1998-09 WUcnuitaHre cMa30UHbIX MATEPHANOB — KOHTPO/b Macers
BASL XONOLANLHBIX MALMH HA CTOUKOCTb K AEHCTBUIO amMMuaxa

BbiToBbIE XON0OAUNIBHUKH

DIN EN 153 1995-11 Cnocob uamepenus notpebneHus INEKTPOIHEPrHU U CBA3AHHBIX
C 3TUM XaPAKTEPUCTHK PABOTAIOWMX OT ceTh BbiToBbIX
XONOAMNBHUKOB, MOPO3WIBHHKOB U KOMOWHALMI TOrO ¥ ApYyroro;
Hemeukas pepakums EN 153: 1995

JneKTponpuBogHbIE TENNOBbIE HACOChI
M CACTEMbl KOHRWLUMOHHWPOBAHHA BO3AYXA

DIN 8901 1995-12  XonoaunbHble yCTaHOBKM M TENNOBbIE HACOCHI — 3aluuTa rpyHTa,
FPYHTOBBIX M MOBEPXHOCTHBIX BOZ — HOPMbI 3KO/IOTHYECKON
6€30MacHOCTH; KOHTPO/b W WCMbITAHHS

DIN EN 255-1 1997-07 CucreMbl KOHAHUMOHWPOBAHHWA BO3AYXa, arperatol OXNaXAeHHA
HULKOCTHA ¥ TENAOBbIE HACOCH! C NEKTPONPUBOLHLIMU
KOMMPECCopamMy — OTonNerHne — YacTb 1 HaMmeroBaHus, onpeae-
nenun v oboanavennn; neMeikas pegaxuua EN 255-1: 1997

DIN EN 255-2 1997-07 Cucrembt KOHAMUHOHHPOBAHWUA BO3AyXa, arperaTbl OXAaXKaeHWs
HAKOCTH M TErIOBblE HACOCHI C 3NEKTPONPHUBOLHBIMU
KOMMNPEeCccopaMn — OTOMIEHUE — 4aCTb 2 UCMbITAHMS K
TpebosaHHA KacatenbHo MapKuposku obopyfoBaHua Ana
OTONNEHUA NOMEWEHVIH; HeMelukan pepakuua EN 255-2: 1997

DIN EN 255-3 1997-07 CucteMbl KOHAULHMOHHPOBAHHSA BO3fyXa, arperaTbi OXNKAEHHSA
YMAKOCTH W TENNOBbIE HACOChI C EKTPONPHBOAHBIMH KOMMPECCOpaMu —
oTonneHke — yacTb 3; MCMbITaHUA M TPeBOBAHHS KACATENbHO MAPKHPOBKH
obopyfoBanus A5 Harpesa BOAb! BLITOBOrO HazHaueHHs
(c nonpaskoit AC: 1997); Hemeukas pegaxums EN 255-3: 1997 + AC: 1997
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DIN EN 255-4 1997-07 CucreMbl KOHRHLHMOHWUPOBAHWUS BO3AYXA, arperartbl OXNaKAEHHS
YKMIKOCTU W TEMNMOBble HACOChI C 3/1eKTPONPUBOAHBIMU
KoMnpeccopamu — oTonneHne — yactb 4: Tpebosamus
K obopynosaHWio BNA Harpesa XO3ANCTBEHHOM W TEXHUUECKOM
BOAbl; Hemelkaa pepakuns EN 255-4: 1997

DINEN 810 1997-06 Ocywurtenn € 3NEKTPONPUBOLHBIMA KOMMpPEccopamu —
IKCNNYaTAUMOHHDIE UCTIbITAHUA, MOEHTUDHKALMA, TEXHUYECKHE
racnoprta; HeMeukasa pefakuns EN 810: 1997

DIN EN 814-1 1997-06 CucTeMbl KOHAULMOHWPOBAHUA BO3AYXa M TENAOBble HACOCHI
C 3N1EKTPONPHUBOAHBIMH KOMNPECCOPaMH — OXaxAeHHe — vacTb 1
HaMMeHOBaHHUSA, onpegeneHus W 0bo3HaueHus; HemeLKast
peaakuna EN 814-1: 1997

DIN EN 814-2 1997-06 Cucrembl KOHAUUMOHUPOBAHMUSA BO3AYXa M TENNOBbIE HACOChi
C 3NEKTPONPHUBOAHDIMKA KOMIMPECCOPaMH — OXJIDKAEHUE — uyacTb 2
ucnbiTaHua W TpebosaHua K Mapkuposke obopynosaHus
Hemeukas pepakuvs EN 814-2: 1997

DIN EN 814-3 1997-06 CucteMbl KOHAWUMOHUPOBAHHA BO3AYXA M TENNOBbIE HACOCHI
C 3N1eKTPONPHUBOAHBIMK KOMMNPECCOPaMU — OXNxKaeHHe — uyacTb 3:
TexHuueckue Tpebosarus; HeMeukas penakuus EN 814-3: 1997

MpoMbiwneHHOe W TOProBoe xonoAnnbHoe ob6opyaosaHue

DIN 8942 1995-01 BcTpoeHHbIH XONO[MbHBIM arperat — onpegeneHue NOHATUH,
UCTIbITaHHsl, MaPKUPOBKA

DIN 8956 1985-08 [pombiwnenHoe obopypoBaHue ana BbICTPOro 3amMoparkuBaHWUS
NULLEBbLIX NPOAYKTOB: NOHATUS, TPeBOBaHHWSA, UCNbITAHWSA

DIN 8966 1993-01 Onpegenexune TemnepaTtypbl BO3fyXa B TOPrOBOM XOJ0JMIbHOM
000pyaoBaHHH M NPOMBIWNEHHBIX HU3KOTEMMEPATYPHbIX
cKknajax

DIN EN 441-1 1996-03 Toprosoe xosnoannbHoe obopynosaHWe — yacTb 1 MOHATUA
v onpegenenus (sxmoyas uaMernenne Al 1995); nemeukan
pepakuus EN 44-1: 1994 + A1: 1995

DIN EN 441-2 1995-01 Toprosoe xonoaunbHoe obopyposaHue — vacTb 2: obiiue
MEXaHHWUYECKHE W hu3HuecKue TpeboBaHWA; HeMeLKas pepaKuus
EN 441-2: 1994

DIN EN 441-4 1995-01 Toprosoe xonogunbHoe obopynosaHue — yactb 4: obume
YCNOBUS UCNbITaHWA; Hemeukan pegakuus EN 441-4: 1994

DIN EN 441-5 1996-03 Toprosoe xonoaunbHoe 06OpyaOBaHME — YacTb 5: KOHTPO/b
Temnepatyp; Hemeukas pepaxkuus EN 441-5: 1994

DIN EN 441-6 1995-01 Toprosoe xonogunbHoe obopyposaHMe — yactb 6: Knaccel
Temnepatyp; Hemeukas pefakuua EN 441-6: 1994

DINEN 441-11  1995-01 Toprosoe xonoaunbHoe obopyaosaHve — yactb 11: MOHTaX,
TexHWUecKoe 0OCaY>KUBAHHE, UHCTPYKLMK NS NOSb30OBaTe/Ns;
Hemeukas pepakuua EN 44-11: 1994

XonoaunbHbie areHTbl

DIN 8960 1998-11 XnapareHtbl — TpeboBaHus W ycnoBHbie 0BO3HA4YEHUA
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Oxn aKfeHHe TPAHCNOPTHLIX YCTAHOBOK

DINEN 12830 1999-10 YcrpoicTBa peructpauuy TemnepaTypbi npW TPaHCNOPTUPOBKE,
XpaHeHWH U pacnpepeneHni OXNaKAEHHbIX, MOPOXEHbIX,
6bICTPO3aMOPOXKEHHBIX MPOAYKTOB W MOPOXXEHOrO = WCMbITAHMSA,
MOLHOCTb, NPUTOAHOCTD 4R NULLEBOW NPOMBIWAEHHOCTH;
Hemeukas pegakuus EN 12830: 1999

EDINEN 13485 1999-06 TepmoMmeTpbi ansi U3MepeHUs TeMNepaTtypbl BO3AYXaA W MHLLEBbIX
NPOAYKTOB NpPM TPAHCMNOPTHPOBKE, XPaHeH!U U pacnpeneneHum
OXNKAEHHBIX, MOPOXKEHBIX H BbICTPO3aMOPOIKEHHbBIX NPOAYKTOB
¥ MOPOXKEHOTO — WCMbITAHWA Ha NPUrogHOCTb ANS MULWEBOM
NpoMbIWINEHHOCTH; Hemelkas pepaxkuqs EN 12830:; 1999

EDINEN 13486 1999-06 YcTipo#cTea perucrpauumn TemMneparypbl ¥ TEPMOMETPb!,
UCNONb3yeMbie NPH TPAHCNOPTHPOBKE, XPAHEHWUH
W pacnpefencHun OXNAKAEHHDBIX, MOPOXEHbBIX
H BbICTPO3aMOPOXKEHHDIX MULEBbIX NPOAYKTOB U MOPOXEHOro —
perynapHbie ucnbitaHus; Hemeukan pepakumsa EN 13486: 1999

XOIIOAMI'leble arperarbl

DIN EN 327 2000-11 TennooBMeHHWKM — KOHAEHCATOPbI € OXA2XKAAIOLUMU
BEHTUARTOPAMU — CMOCOBbl UCTbITAHWI NS onpeaeneHus
NPOU3BOANUTENBHOCTH; HeMeLkas pegakuua EN 327: 2000

‘DIN EN 328 1999-06 TennoO6MeHHWUKH — WUCHbITAHUSI ONS ONpedeNeHusl KpuTepues
NPOU3BOAUTENBHOCTH BEHTUNRTOPHBIX BO3AYXOOXAagUTeNeu;
Hemeukas peaakuus EN 328: 1999

Konnpeccopbl XnapareHToB

E DIN EN 12693 1997-04 XonogunbHbie YCTAHOBKM WM TENNOBble HACOChl — HOPMbI TEXHWUKH
6e30nacHOCTH M 3KONOTUYECKON 3allnTbl — KOMAPeccopbl
xnagareHTos; Hemeukas pegakuus prEN 12693: 1996

DINEN 12900  1999-07 Komnpeccopbl xnagareHToB — HOMUHaNbHbIE YCNOBUS, ROMYCKH
W NpepacTaBieHHe TeXHWUECKUX NapameTpoB B JOKYMeHTaUWH
n3rotosuTens; Hemeukas pegakuus EN 12900: 1999

DINEN 13215  2000-07 KonaeHcaTopHbie rpynnbl AAs MCNOAL3OBAHWA XOnoaa —
HOMUWHA/IbHBIE YCIOBUA, AOMYCKH W NPEACTABNEHHE TEXHAYECKUX
napameTpos B JOKYMEHTAUUW W3rOTOBUTENS; HEMeUKas peaaKuus
EN 13215: 2000
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3asBKU Ha KHUTY [MPUCHLIANTE MO alpecy:
125319, MockBa, a/s 594
H3narensctBo «TexHochepar»
daxkc: (495) 956 33 46
e-mail: knigi@technosphera.ru
sales@technosphera.ru

B 3asBKe 00s3aTenpHO yKa3bIBaiiTe
CBOWU TOYTOBBLYI aapec!

Bpaiiaepr [nc-Moaxum
IIpoeKTHPOBaHME X0JOAHIBHBIX YCTAHOBOK
PacueTs!, mapaMeTphl, MPHMEPHI

Hayunmpiit pesakrop — K.I1. Benrep
KommbioTepHas Bepctka — B.B. [1aBnosa
Koppekrop — 0.4. KoxaHoBckas
Iu3zaitn — A.B. bypara
OteercTBeHHbIN 32 Boinyck — C.B. 3uHIoK

®opmar 70x100/16. IMeyats opceTHad.
Tapuurypa HrloToH.
Tley. n. 21. Tupax 5000 2x3. 3ax. Ne 1128,
bymara odcer. Nel, rIoTHOCTS 65 /M2,

HznarensctBo «Texnochepas
Mocksa, Jly6siHckuit npoesa, xom 27/1

Huanosutussl nsrorosiensl OO0 «Esponomurpadpuk»
Ortmreyatano B OO0 «Yebokcapckas tunorpadus Ne 1»
428019, r. Yebokcapsl, nip. Y. Axosnena, 15



