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1. OBILHUE NOJIOKEHNA

1.1. Hacrosmue pexoMeHaanuu pa3paboTaHbl B COOTBET-
CTBUH C BHOBb BBEIEHHBIMM HOPMAaTHBHBIMH JOKYMEHTaMH I10
noxkapHoii OezonacHocTH [1, 2] M pernamMeHTHpYIOT NOpAZOK
pacuera OCHOBHBEIX NapaMeTpOoB NMPOTUBOALIMHON BEHTHIIALIMU
3MaHUH Pa3IMYHOTO HA3HAUYEHUS — IIPEHMYIIECTBEHHO KUIBIX H
obLIeCTBEHHBIX; [IPOM3BOJACTBCHHBIX M CKNAACKHX, a TaKkke
MHOTO( YHKDMOHANBHEIX 3[JaHUil H KOMIITIEKCOB, 3aKPBITBIX 10~
3€MHBIX ¥ Ha[3¢€MHBIX aBTOCTOSHOK.

1.2. PexoMenauuy npeaHa3Ha4eHbl 18 COTPYIHUKOB
VITIH rnapusix ynpasienuii MUC Poccun no cydnekram Poc-
cuiickoit PDenepanyy, NMPOEKTHEIX OpraHM3anuil H TIpeIlpH-
ATHH, OCYMIECTBIAIOMMX JHIEH3HPOBAHHYIO NEATENBHOCTD 110
pa3paboTKe ¥ BHEAPEHHIO TEXHHIECKUX peleHH# KOMIIIEKCHOMH
MPOTHBOMOXAPHOH! 3aIMMTHl 3AaHHUN U COOpYXKEHHH, a TaKxe
MOTyT OBITH MCTIONB30BaHH B ACATEIBHOCTH MPOEKTHBIX G1OpO
IOHPOKOro NMpodIIIA ¥ B TOCYAAPCTBEHHEIX YUPEKICHHAX COOT-
BETCTBYIOMIUX HAN30PHBIX OPTaHOB.

1.3. [NTonoxeHus HAcTOAIMX PEKOMEHAAIMH HE HCKIO-
4alOT BO3MOMKHOCTH MCIIONB30BAHHS CIIEIMATHCTaMH Pa3INiHOro
npoduns WHBIX DOKYMEHTOB NOAOOHOrO Ha3Ha4eHHs, B TOM
YHCle HOBBIX pa3paboToK, HE MPOTHBOPEYAIIMX YCTAHOBICHHBIM
HOpMaTHBHBIM TpeGoBanmsM [1, 2].

1.4. Jina npenoTBpallicHHs BO3MOXKHBIX HCKaXXEHUH pe-
3yJLTAaTOB NMpPAaKTHYECKOro NpHMEHEHUA pa3paboTaHHOH METO-
JONOTMH He JoImycKaercs o0oOlleHHe M YNpoOINEeHHas HHTEp-
NpeTalis pacyeTHHIX AAHHBIX B BHJE HOMOTpaMM, TabmMil #
UHBIX NoA0OHBIX MaTepHaloB BTOPHYHOIO HCTIONL30BAHUA.

1.5. B pensx coxpalneHus TEKCTOBOrO COAepaHHs HeoD-
XOINMMBIE ITO NONY4YEHHBIM pa3paboTYHKaMH OT3hIBAM B IICPHOJ
anpobaliy W3JaHHBIX paHee peKOMEHAallu# MpHUMEps! pacueToR
NpeyCMaTpPHBAIOTCA B KayeCcTBE JOMONHEHHs OCHOBHBIX IIOJIO-
MECHUH NaHHOH pa3paboTKH B MOATrOTABIHBAEMBIX K HM3JaHHIO
METOIUYECKHX MOCOOHIX.
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2. HCXOJHBIE TAHHBIE

PacuyeTHOe olpeseneHHEe OCHOBHEIX MapaMEeTpOB NPOTH-
BOILIMHON BEHTHJIALMH 3MAaHHH HOIKHO IIPOM3BOJMTHCS IIpH
HCIIONB30BAHUM KCXOJHBIX AAHHBIX CIEAYIONIET0 YyCTaHOBJIEH-
HOTO MePeYHA:

2.1. IlpoektHple  OOBEMHO-TNIAHHPOBOYHBIE  PELUEHHA
B COCTaBe KOMIUIEKTa YEPTeKEH apXHTeKTypHO-CTPOHMTENBHOM
YacTH JOJDKHBI COOTBETCTBOBATH ACHCTBYIOIIHM HOPMATHBHBEIM
NPOTHBONOXApHBIM TPeOOBAHHAM, B TOM YHCJIE HO YCTPOHCTBY
9BAKyallHOHHBIX IyTeH H BBIXOZOB, 10 TpebyeMbIM npeaenaM
OTHECTOHKOCTH OCHOBHBIX CTPOMTEABHBIX KOHCTPYKIHH M IO
pasdeNeHHIO CTPOMTENBHOH YacTH HA OTAENbHBIE NOXApPHBIC
orceku. [Ipu HEOOX0MHMOCTH YKa3aHHEIE HOPMATHBHEIE [TPOTH-
BOTIOXKApHBIE TpeOOBaHUA HOKHBI OBITH NOMOJHEHBI MOJIOMKE-
HHAMH CHEIHAIBHEIX TEXHUYECKHX YCIOBHH Ha MPOEKTHpOBA-
HYE€ TIPOTHBONOMKAPHOHN 3ALNTHL.

2.2. B kauecTBe pacyeTHBIX YCTOBHI NelCTBHA NMPOTHBO-
JAbIMHOH BEHTHIIALMH CHEOYET NMPUHHUMATh BO3MOXKHOCTH BO3-
HUKHOBEHUA N0Xapa B OJHOM H3 NMOMEIICHHH B KaXIOM H3 MO-
YKApHBLIX OTCEKOB, Ha OJJHOM U3 €ro 3TakKeH, MpeuMyIIeCTBEHHO
HHKHEM, B Haj3eMHOH yacTH 3maHud. J1d moj3eMHO# YacTH
3JJlaHHH HJIH O HOA3EMHBIX COOpPYKEHHH HEOoOXOIMMO YYHTHI-
BaTh BO3MOXKHOCTh BOSHUKHOBEHHA N10%apa Kak Ha HIKHUX, TaK
U Ha BepXHHUX NOJA3EMHBIX Taxax. McxomHoe nosoXeHHe OKOH-
HEBIX TPOEMOB — 3aKPHITOE, JIBEPHBIX — COTNMacHo TpebopanusM [1].

PacueTHplil niepHoa ACHCTBUA POTHBOIBIMHON BEHTHIIA-
IHH AOJDKCH IIpeiycMaTpuBaThcs MO0 Ha BpeMs 3IBaKyalluu
JIOJIed M3 TOMENIeHnH, ¢ 3Taxa WIH H3 37JaHud B LenoM, Ao
no yciaoBusM obecreyeHus OeHCTBHH MOXapHBIX Hojapasle-



JICHMH TIpH BHIMOAHEHHH padoT Mo crnacanHo MoaeH, odHapy-
XKEHHIO M JIOKAIM3alMH o4ara rnoxapa.

[IpoekTHOE HCIIONHEHHE CTPOHTENBHOH 4YacTH 00BEKTa
JOJDKHO NMPHHAMATLCS B COOTBETCTBHH ¢ TpeOOBaHHAMU YCTa-
HOBJIEHHOI'0 YPOBHS Ka4ecTBa H COIJIACHO HOPMHPOBaHHBIM [3]
nokasatensM. KoHceTpykiiuu 4 o6opynoBaHue NPOTHROABIMHON
BEHTUJIALMH (BO3IYXOROIbI, KOJUIEKTOPBI, MPOTHBOIOXKApPHEIE
KJlanaHsl, BBITSUKHBIE BEHTHJIATODHL, IBEPH, B TOM YHCJIE [IPOTH-
BOIIOXKApHbIE JLIMOTa30OHENPOHHIAEMBIE, MPOTHBOJLIMHBIE 3K-
paHbl ¥ Ip.) JIOJDKHBI COOTBETCTBORATH TEXHHYECKHM JTAHHBIM
TIpeIpHATHH-H3TOTOBHTE/ICH H NPUMEHATLCS B COCTAaBE [IPOTH-
BOJIBIMHOH 3aIMTH 00BeKTa NpH HATHIHH CepPTHOHKATOB COOT-
BETCTBHS ¥ N0XapHo# Oe3onacHoct Poccuu.

2.3. A3polMHaMP4EeCKHE XapaKTePHCTHKH 3JaHHH oIpe-
IenmoTcs Kod(pPUIUenTaMH BETpOBOTO Halopa Ha pasIddHBIX
tacagax. Pacnpenenenue u 3HaueHUA a3POAMHAMHUYECKUX KO-
3((}HIHEHTOB BETPOBOrO HamMopa Ui MPOEKTHPYEMBIX 3JAaHHA
HeoOX0qHMMO NPHHUMATH COTIACHO NMPOEKTHOH JOKYMEHTAUHH
HJIA TI0 9KCHEPUMEHTANBHBIM JaHHBIM, NIONY4CHHEIM B PE3yIib-
Tare adpoAMHAMMYECKHX HCIbLITaHHiH (IpodyBKa MoZeeH B a3po-
maHaMuyeckoi TpyOe). [Ipu oTcyTCTRMH HEOOXOIUMBIX JaHHBIX
a’poJMHaMHYECKHE XapaKTePHCTHKH JOIDKHEI YCTAHABIHBATHCA
[IyTEM pacyera B 3aBHCHMOCTH OT HalpaB/eHHA BETPOBOro BO3-
JedcTBHA Ha pasimuHble dacanbl 3HaHUH:

k, =k, sin® o+ k, cos? a, (1
rae k, — a’dpoauHaMuYecku# K03 GHIMEHT BETPOBOro Hamopa

NpH BO3AEHCTBHM BETpa MOX YIIOM ¢ K IUIockocTH (acana;
k,,k, — COOTBETCTBEHHO a’pONMHAMHYECKHE KOIPHIHEHTHI

BETPOBOTrO Haropa Ipn Bo3neHCTBHH BETpa M0 HOPMAIM M II0
KacaTeJIbHOM K miockocTy dacaia.
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BenuuuHbl K03 duuueHTOB BeTpOBOro Hamopa K, # k;
MOTyT OBITH IIPHHSATH B COOTBETCTBUH C JAHHEIMH TaONHIIBL.

AjpoiuHaMuyeckHe Ko3pPHUMEHT! BETPCBOre HATICPA
ANs pa3IH4HbIX dacanos 3nannii

Coor Hue | 1 Boxosas
ra6 Houie PR Haserpennas | croponawnn | 3aBerpeHnas
APHTHBIX KynsapHeift
cTOpoHa TIOCKOCTE CTOpOHa
pa3Mepon HaNpasIeHUIO ko - koo
dacanos BeTpa dacan iv
LxH 0,8 —0,4 0,6
ISL<H : ’
© IxH 03 204 20,6
LxH 0,5...0,8 ky kr
I<H<L
= IxH 0,6...0,8 k, —0,3..-0,2

CoOTBETCTBYIOIHE YHCIIOBBIE 3HAYEHHS KodddHLHEHTOB
BETPOBOrO Haropa MoryT ObITH ompeleNieHbl NO CIeAYIOLHM
3aBHCHMOCTAM:

2
k, =~1,08exp| —2,7—— |-0,05 mpu 0<x </,
LH

rae L, H — pnuna u BeicoTa (acaja, nepneHAUMKyNspHOro Ha-
MPaBJIEHHIO BETPOBOIO BO3JEHCTBHA, COOTBETCTBEHHO, M; [ —
IiiHa GOKOBHIX (acajoB, M; X — yAaJieHHe OT IUIOCKOCTH HaH-
Horo ¢acaja Mo MOBEPXHOCTAM MOKPHITHA H (acamos, HMerO-
mux pasmepst / x H, m;

k,=-0,3H/y npu 0,5<y<3H;

k, =-0,1 npu y>3H,
rae y - yAajeHHe OT IUIOCKOCTH (dacafa, HMEIOLIEro pa3sMepsl
I x H, Bponp moBepXHOCTeH MOKPHITHA H (acanoB, UMEROLIHX
pasMepsl L x H, M;

kj =k, npu x=1.



JInd KOHEYHOro BBIYMCIICHMH a’POJMHAMHYECKHX KO3(-
QHUHMEHTOB MO 3aBUCUMOCTH (1) JOMDKHO HCHONB30BATHCS COOT-
BETCTBYIOIIEE COUeTaHHE Nap U3 KOIPHHUIHEHTOB Ky, Kis, Ko,
npuoOpeTaloninX, TakuM o6pa3oM, 3HayeHHs K03 (HIHEHTOB
k.uk,.

JIng BEINONHEHHWSA PacyeTOB OCHOBHEBIX IapaMeTpoB Npo-
THBOJBIMHOH BEHTUIIALMH C MEHBLIEH TOYHOCTBIO JONYyCKAeTCH
BEIOOp a’pOJNHAMHYECKHMX XapPaKTEPUCTHK N0 PHKCHPOBAHHBIM
BeJIMYMHAM KOd()HIHEHTOB COINIACHO TabAMYHBEIM JaHHBIM
npu /<L <H.

Ond ydera H3MeHEHHMS adpONMHAMMuECKUX Ko3dduuu-
eHTOB BETPOBOTO HANopa MO BHICOTE 3[aHHM NpefycMOTpEHa
KOppenalMs NMpUBEICHHEIX TAOMMYHBIX 3HAYEHHH MO COOTHO-
IeHUIO BHIA

Ak = (kww ""kWO)a
rae Ak — U3MeHsAeMblll IO BBICOTE 34aHHA MapameTp, pHOOpPE-
Tatommd 3HaveHds 0,95, 1,08 u 1,20 ana HwkHel, cpeaHed u
BepXHEH TPETH YKa3aHHOH BBICOTEl COOTBETCTBEHHO.

2.4. [TapameTps! HapyKHOTO BO3AYXa I TPOEKTHPYEMAIX
00BEKTOB ZOJDKHBI COOTBETCTBOBATH HOpMaM [1, 2, 4]. Bemuuuny
CKOpPOCTH M HampaBji€HHE BeTpa cieayeT NpHHUMATh IO JaH-
HBIM METEOPONIOrHYECKUX HabmoneHu#, OTHOCALIMXCA K TEPPH-
TOpHH 3acTpoiixu. Temnepatypy BHyTpeHHEro BO3AyXa Cilenyer
ONpeNeATh COrNMAacHO IIPOSKTHOH TEXHOJOIHH IKCIUTYaTalMH
3naHus. JIng cHCTeM BBHITSHKHOH NPOTHBOIBIMHONM BEHTHIALMM
C €eCTECTBEHHBIM NOOYXXAEHHEM TATH OINpelelieHHe OCHOBHHEIX
napaMeTpoB NOJDKHO MPOH3BOJHTHLCA KaK Ui TEMioro, Tak H
IUIS XONOAHOTO mepHoja roaa. [ipu 3ToM HTOTOBBIE NTapaMETPEI
CNeAYeT NPHHUMATE N0 Hanbosee HeOnaronpUsATHEIM YCIOBHAM.



3. BBITAAKHASA NPOTUBOABIMHAS
BEHTHJBIHAA

BeITaxHas NPOTHBOABIMHAA BEHTHIAIMA MO (QyHKIHO-
HIBHBIM NpH3HAKAM TOApa3fesercs Ha [IBE OCHOBHBIE IPYIIIb,
OJlHA B3 KOTOPHIX O0BEIHHAET CUCTEMBI, TPeIHA3HAUCHHEIE I
ylaneHus IpoAYKTOB FOpPeHHS HEMOCPENCTBEHHO M3 MOMelle-
HHH (M3 TOPAIIEro MOMEINEHHA), ApYras — CHCTEMBI JUIA yaane-
HHS [IPOJYKTOB FOPEHUA B3 CMEXHEIX C FOPSIIUM ITOMEINeHHIA.

3.1. Yaanenue npoayKTOB ropeHns
HENOCPEeACTBEHHO U3 TOPHINEro NOMemeHHN

Onpenenesne MacCOBOTO Pacxofa YAAISEMbIX MPOAYKTOB
TOpEeHHS HEMOCPENCTBEHHO M3 nOMeNIeHull OCymecTBIsIercs Ha
OCHOBE ypaBHeHHH HEpa3pHBHOCTH BHIIA

(psm h) Gk sm » (2)

rae Gy, Ggn — MAcCOBBIH Pacxoll B KOHBEKTHBHOH KOJOHKE H
yAanseMbIX NPOXYKTOB FOPEHHS COOTBETCTBEHHO, KI/C; Psm —
CpelHss NNOTHOCTH Ta3a B JBIMOBOM Cj0e, oOpasyromeMmcs
B BEpXHEH YacTH ropAILero NoMemeHH, kr/M>; B — TommMHA
obpasylomerocs ALIMOBOTO Ciiod, M; A;, — IKBHBalEHTHAS IIJIO-
017k CeYeHHS JBIMOBOIO CNIOS B TOPH30HTAILHOH IIOCKOCTH, M.

JUis peineHus yka3aHHOro ypaBHeHHsS HeoOXommMo no-
NOJIHUTENBHOE HCIOJIB30BaHHE 3aBHCHMOCTEH M1 MOLHOCTH
TEMJIOBBIACNEHUA OYara fmoxkapa ¥ CpefHeil Temmeparypsl HbI-
MOBOTO CJIOA:

Qf = ﬂQﬁchcho ; (3)
T =T, + e
cpk (x(hlm + A,,,,)
i hlsm Axm
x| 1—exp a( - ) , )
cpsmGk



rae (), — MOMIHOCTh TENAOBBIAEIEHHS o4ara noxapa, kBt; 1 —

MONHOTA CrOpaHHs MOXapHON HAarpy3k; Of,, e — MapaMeTpsl
NOXapHOH Harpy3ku noMemenus (mpun. 1); Fo— miomane ro-
PCHHS NOXKAPHOH HArpy3KH, M T, T — cpenHss TeMneparypa
OBIMOBOTO CjI08 W TeMIlepaTypa Bo3ayxa B nomMemlieHuu, K
Cpsm> Cpk — YAETbHASA TEIIOEMKOCTD ra3a npu TeMneparype T,

Tk, xJIx/(xr) - rpanm; o — k02 $UEIHEHT TEIUNTOOTAAYH JBIMOBO-
ro cios B OrpaKJarolHe KOHCTPYKITHH, 1{BT/(M2 -Tpan); r — Ko-
s dunHeHT, XapakTepH3YIOMMH TENNONOTEPH HA H3NYUYCHHUE,
lsm — MAKCUMAITBHLIH TIEPHMETP TOPH30HTAILHOTO CEYCHHS JbI-
MOBOro ciosl, M (U1 TMOMEIIEHHH NpAMOYTOIbHOH (POPMBI
¢ pasMepamMM 0074 ¥ MOTOJKAa axb yKasaHHBIH TEPHMETP CO-
craBnseT I, =2(a+b)).

Jins onpenencHus TeMNepaTyphl B KOHBEKTHBHOM KOJIOHKE
MoxeT OBITh peanu3oBaHa Cleqyrolas 3aBHCUMOCTE:

T, =T+
4 kak
3aBucuMocTs K0dpdUUMEHTa TEIUIOOTIAYH OT TeMIepa-
TYPBI ABIMOBOTO CJIOS MOJKeT OBITH TPUHATA B BULE

a = 0,01163exp(0,0023(T, —273)).

IlpuBeeHHbIE 3aBHCHMOCTH 3aMBIKAIOTCH YPaBHEHHEM
COCTOHHA rasa H (yHKLIHOHANEHOMH CBA3LI0 MacCOBOrO pacxoaa
B KOHBEKTHBHOH KOJOHKE ¢ MOINHOCTBIO TEIUIOBBIISNECHHA H
TONIHHON IRIMOBOTO CTIOA:

2
psm - T,m » (5)
Gk zf(nyh)s (6)

rie p, — IUIOTHOCTH BO3MYXa, kI
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3aBUCHMOCTE TEIIOEMKOCTH OT TEMIIEPATYPhl YCTaHAB/H-
BACTCA COTJIACHO NPHJI. 2 HACTOAINX PEKOMEH/IAIHHA.

[Nopanox H coleplkaHWe pacyeTa ¢ y4eToM CHEeUU(UKH
3aIHILAEMBIX IOMENEHHH onpeaensoTcs BoibopoM (pyHKIHO-
HAIBHOH 3aBHCUMOCTH (6).

3.1.1. [Ind 3a/ibHBIX IOMEIEHUH pa3iuYHOrO Ha3HAYEeHHA,
B TOM 4YHC/Ie 3DUTENbHEIX M TOProBHIX, KOH(EpPEHII-3a/0B,
CTOpPT3ajIOB C MECTAMM [UI 3pHTeNeit U OpYTHX MOJO0HBIX Io-
MeLIeHU#H, 3aBUCHMOCTD (6) MOXKET OLITE HCITONB30BaHA COIACHO

cranzaprty [5] B Bunme
1/3
Gi =0,071(rQ, )" (H - )
roe H — BeIcoTa NOMEIEHN, M.
3.1.2. Ing aTpumyMoOB pa3MHHOTO APXHTEKTYPHOrO HC-
NOJIHEHHs, IPH HAMMYHH B HX o0beMax ranepeli Ha HECKONBKHX
YPOBHAX HMJIM NP KOHCTPYKTHBHOM OTHENEHHH 3THX 00BeMOB
OT STaxe#l 37aHHMi, NPUHHMAIOTCA COOTBETCTBEHHO OTITHYAIO-
HIMecd pacueTHele cxeMsl razoobMeHa mpu noxape. [Ipn 3Tom
JUIS ATPHYMOB TaJlepeHHOro THIA 3aBUCHMOCTS (6) HCIonb3yercs
B BHJIE 3aBHCHMOCTH (7), @ 11 aTPHYMOB, KOHCTPYKTHBHO H30-
JMPOBAHHBIX OT JTaXkeH 37anuii, 3aBHCHMOCTE (6) MOXeT OBITh
NpHHATA B COOTBETCTBHH CO CTaHAAPTOM [5] B cnenyromiem BUJE:
35
Gy =0,032(rQ; )" (H - h). ®
YacTHbIM Cliy4aeM MepBOTO U3 YKa3aHHBIX BApDHAHTOB AB-
nsercs ra3oo0MeH B 00beMe aTpHyMa NpH BO3HHKHOBEHHH IMO-
’Kapa HeToCPEACTBEHHO M0] rajepeeH B ypoBHE OCHOBAHHA 3TOTO
arpuyma. B nanHoM ciydae ¢pyHKIMOHATBHAS 3aBUCHMOCTS (6) MO-
*KeT ObITH HCIOJIB30BAHA COTTIACHO TOMY e cTaHjaapry [5] B Buae
1/3
Ge =0,36(Q, )" (z+0,25H), ©
rae W — uavanpHas IDHPHHA CTPYH ra3000pa3HBIX IPOAYKTOB
ropeHus, HeTeKalomeH H3-10A OrpaXKACHHI ranepen aTpaymMa, M;
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Z — BBICOTA OT YPOBHA OrpaXXJIeHHs rajieped, OMbIBAEMOTO HCTe-
Kalome# cTpyei, 10 HUXHEH I'paHHIIbl A5IMOBOIO ciiod, M; H —
BBICOTA OT OCHOBaHMs aTpHyMa [I0 YPOBHH YKa3aHHOI'O Orpax-
JICHHA TallepeH, M.

Brimeykazannas o61acTs NpHMeHeHUs 3aBUCHUMOCTH (8)
[IpMeMJIEMA M IS 3aKPEITBIX HAA3€MHBIX W MOA3EMHBIX aBTO-
CTOAHOK, B TOM 4YHcHe nomelieHHii xpaHeHus aroMoOmied u
U30IMPOBAaHHBIX PAMII Takux aBTrocTosHOK. [IpiyeM B nmometne-
HHUAX XpaHeHHs aBToMOOHMIeH ¢ MaHEeXHbIM THIIOM NAPKOBKU
pacyeTHas MOLIHOCTL TEIIOBHIIGICHHS Oo4ara no)kapa coCTaB-
nsger 1o O =5,0 MBT (o ycnoBHiO BO3ropaHHs 4 IIOJHOTO

OXBara IJIaMEHEM OJHOrO aBTOMOOHJA Ha moloM OJHOM H3
[IAPKOBOYHBIX M/MECT 3AIHINAEMOI0O ITOMEIEHHA), a TOIIMHA
IbIMOBOTO CJIOA ONpeleNnsercd pacHoi0oKEHHEM ero HUkHel
rpaHMIbI HE HMXXE BEPXHETO YPOBHSA JABEPHBIX MTPOEMOB 3BaKya-
IIHOHHBIX BEIXOJOB M3 JAaHHOro HoMellleHud. B moMerneHmsx
JBYX- HJIM TPEXBAPYCHOTO XpaHeHHs aBToMoOmieH ¢ MoaseMHo-
MOBOPOTHHIMH YCTPOHCTBAMH NMapKOBKHM MOIOHOCTBH TEINIOBBLAE-
JIEHHs ovara 1oxkapa, COOTBETCTBEHHO, yJBaHBaeTCA WM yTpa-
HBaeTCs OT YKA3aHHOTO 3HayeHHs (M0 YCIOBHIO BO3MOJKHOTO
BO3rOpaHus aBTOoMOOHIEH, yCTaHOBJIEHHBIX BO BCeX Apycax oni-
HOTO M3 NapKOBO4YHBIX ycTpoiictB). [Ipun 3ToM pacueTHas ToIN-
[IAHa JBIMOBOTO CNOS AODKHA OLITH OrpaBMYeHa YPOBHEM pac-
TIOJIOYKEHHA BEpXHEH OKOHEYHOCTH KOPITYCOB aBTOMOOMNeH, ycTa-
HOBJIEHHBIX B BEpXHEM spyce MapKOBOYHBIX YCTPOHCTB (s
NpeOTBpallleHUs KaTacTpoQHUecKOro pa3BUTHA NMoXapa, o0y-
CJIOBACHHOI0 BO3MOMCHOCTBIO BO3ropanus Ooybined YacTH Wi
BceX aBTOMOOMJIEH BepXHEro spyca Ha pa3id4HBIX [IaPKOBOY-
HBIX YCTpOHCTBaxX NoI TENMJIOBLIM BO3ACHCTBHEM HAIPETBIX IpO-
JNYKTOB TOPEHHA B «OMBIBAIOIIEM» ABIMOBOM CJIOE).
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Ilpumenenue zaBucumocteit (7) u (8) obycnosnusaercs
B3aMMOPACIIONOKEHHEM HIDKHEH TIpaHHIBl ILIMOBOTO CJIog H
¢axena nnameHu Hajg oyaroM 1oXkapa:

ecliM z <z (ypOBeHBL HIDKHEH I'paHHMIBI JBIMOBOTO CIOA
pacnoyiokKeH BbINIE (pakena MaaMeHH), TO CJIeAyeT MPAMEHATh
3aBucuMOcCTh (7);

ecid z) > z (daken IaMeHK BXOAMT B OBIMOBOH CIIOH), TO
NpHMEHAETCS 3aBHCHMOCTS (8).

[Ipu 3ToM BEICOTa dakena mjyaMeHH OMPERENAeTCH COOT-
HOIIIEHHEM BHA

2 =0,166(rQ; )"

CornacHo pa3a. 2 HacToAmMMX peKOMEHJAaLHi pacueTHoe
onpeneneHHe OCHOBHBIX HMapaMeTPOB BHITIKHON IPOTHBOIBIM-
HOHM BEHTHJIAIHH NAHHOH IpYNIEI JOIKHO NMPOM3BOAMUTHCA IO
YCIIOBHSAM 3aI0HMTHI TOJILKO Ha [IEPHOJ 3BAKYALIUH JIOAEH H3 10~
MenleHu#, mbo 118 obecrnedyeHHs JeHCTBMIF IOXKapHEIX I10A-
pazAeleHHN.

[lepBoe W3 yKazaHHEIX YCIOBHH YIOBIETBOPSET COOTHO-
IIEHHUAM BH/JIa

0<1=1, - 0<h<hy,; (10

T> Ty, — h> Ry, (an
rae 1,7, — TEKYLIEe BpPeMS M pacuUETHOE BpeMs 3BaKyaluu H3
IIOMEILIEHH; hg, — NPEAeNBHO JOMYCTHMAs TOMIKHA JBIMOBOIO
ClOfA, NMPH KOTOpoH coxpaHdeTcs cBOGOAHAA OT 3aIbIMIICHHSA
BO3IyIIHAs 30HA Ha TOPH3OHTANLHEIX NYTAX IBaKyallHH.

B atoMm ciiyyae G,y < Gy.

Jina npyroro M3 yka3saHHBIX YCHOBH CNPAaBe/UIMBEI COOT-
HOHIICHHSA BHIA

0<1<t, - 0<h<h,,, (12)
rae 1,7, — TEeKyniee BpeMﬂ H Bp€MA OKOHYAHHA CIlaCcaTeiabHbIX
pabor.
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B stoMm ciydae G, =G, M pacueT mnapamerpoB BBHITAX-

HOM NPOTUBOABIMHON BEHTH/IALMH OCYILECTBISeTCA O€3 HHTET-
PUPOBAHHS YPaBHEHHA (2).

3.2. YpajieHHe NpoAyKTOB ropeHHN
H3 CMEXHBIX ¢ TOPSIIAM NOMeNeHuit

PacdeTHOe ompeneneHMe NapaMeTpPoB CHCTEM JAaHHOH
IPYIIBI TPOU3BOANTCA B 3aBHCHMOCTH OT BHId 0OBEMHOro I0-
’apa B IIOMEMICHUH, COOOMIAIOMEMCH CO CMEXHBIMH € HHM I10-
MEIICHHAMY, B TOM YHCIE BeCTHOIONAMH, X0OJIIaMy, KOPUIOPaMH,
TOPTOBBIMH MOJUIAMH, aTpHYMaMR H T. 1. COrliacHO NnonoXeHusM
crangapra [6] u couepxanvio Monorpadmuu [7] oupenenenue
BHJa O0BEMHOrO MoXkapa B NOMELICHHHM OCYLIECTBIAETCS NPH
CpaBHEHHMH BEIWYHMHBLI NMPHMBEIEHHOH YIENBHOH MMOXKAapHOH Ha-
IPY3KH NOMEILEHUA ¢ €€ KPUTHYECKHM 3HAYCHHUEM

€CIH gy > 8hg,TO B NOMeIeHHH OyneT moxap, perys-
pyemblii BeHTHIALKEH (3nech 1 manee — [IPB);

€CNH gj < Zip, TO B MOMelleHUK OyJeT noxap, peryiH-
pyembIii Harpysko# (3aech # nanee — [TPH).

Ilpu IIPB maxcumanbHas cpefHeoOBeMHas TeMIIepaTypa
B rOpAINEeM MOMEIIEHUH COornacHo MoHorpaduu [7] coorBerct-
BYET 3aBHCHMOCTH BHJIa

Tomax =T, +940exp(0,0047 g, — 0,141), (13)
rie Toymax — MaKCHMaTbHAS CpeiHeoObeMHas TeMIIEpaTypa B oMe-
menny, K; 7, — HadabHas TeMIepaTypa Bo3ayxa B oMelnenyy, K;
£o — NOXapHas Harpy3ka noMemmenus cormacHo I 1 nmpun. 1.

3HaueHHe MaKCHMabHOH cpeHeoObeMHOM TemilepaTypsl
B ropsineM nomemenud npu [IPH onpenensercs cornacHo mo-
Horpaguu [7] 3aBHCHMOCTRIO CHEAYIOILETo BUA:

Tomex =T, +224g0%28, (14)

THe g, —NoXKapHasd Harpy3ka MOMENIEHHA COIIacHo I1. 2 npu. 1.
14



YKa3aHHbIE 33aBHCHMOCTH HCHONB3YIOTCA IUIA OIpexaere-
HHS NapaMeTpOB BBHITSDKHOH MPOTHBOABIMHON BEHTHJIALHHA CHC-
TEM NaHHOH IPYNIIbL.

3.2.1. ina onpenencHHs TeMIepaTyphl B NMOTOKE rasos,
BBITEKAIOIIIEM H3 TOpAIEro MOMEINCHHA B KOPHAOP, COTNIACcHO
MoHorpagu# [7] 20/mKHO OBITH HCHONMB30BAHO COOTHOLICHHE BHAA

Ty = 0,8Tomax, (15)
roe Tp — HcKOMoe 3HadeHHe TEMIIEpaTypH ra3oB, MOCTYNAo-
IIHX U3 ropsuero nomemeHus B Kopuaop, K; Tomsx — MakcH-
MaibHas cpenHeoObeMHas TeMIEpPaTypa B TOPAINEM IOMEIe-
HHH (B 3aBHCHMOCTH OT B2 noxapa — IIPB mma ITPH), K.

JUta onpejieleHHA YCpeAHEHHOH TeMnepaTyphi JHIMOBOTO
CNoA B KOPHAOPE UCHONB3YeTCs CeAyiomas 3aBHCHMOCTD, MO-
Ty4eHHasd HHTCTPHPOBAaHYEM SMIMPHYCCKOTO yYpaBHCHHA, Xa-
PaKTEepPH3YIONIEro U3MEHEHHE TEMIIEPATYPHI B ABIMOBOM CHIOE MO
JiUTHE KOpHAopa:

L2(% —T,)(2h,,,, + ‘;“)

Ts’m=1}+ €2 x

le
x {1-exp —:-03—5}-11— , (16)
(2hsm+"l-—)

rae Ty,, T, — cpenuss TeMneparypa ALIMOBOIO CIIOSL H TeMIIEpa-
Typa BO3[yxa B KOPHAOPE COOTBETCTBEHHO, K; A, — mpenenbuas
TOJIIIMHA JBIMOBOIO CJI0Of, M; A.— IUIOMAAb KOpPEIOpa, Yo A
JUIHHA KOPHAOpa, M.
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[Ipu ucnonszoBaHMH B pacyeTax JAHHOH 3aBUCHMOCTH
npelenbHad TOMIMHA JBIMOBOTO CI0A JO/KHA YHOBIECTBOPATDH
YCIOBHIO:

0,5<h,,/ H<0,6,
rie H — BbICOTa KOpPHIOPA.

Pacuer 3axaHuuBaeTCcs OnpeneeHHEM MacCOROTO pacxona
YAANAEMBIX U3 KOpHAOpPA TMPOAYKTOB T'OPEHHA IIpH MOXape co-
TJIACHO 38BUCHMOCTH

Gsm = kJmAdH,g’ss 7
rae Ggn — MacCOBBIH pacXo/ yNaiseMbIX HEMOCPEACTBEHHO H3
KOpH0pa NPOAYKTOB TOPEHHUA, KI/c; A; — Miolans ABEPH MPH
BEIXOJI€ M3 KOPHJOpa IO NyTAM JBaKyamud, M>; H,; — BHCOTa
ITOH ABEPH, M.

3nayenus koadouimenta k;, B TaHHOH 3aBHCHMOCTH CO-
crapsiror 1,0 1 1,2 g XUnbIX B oOHIECTBEHHBIX 3JaHUH COOT-
BETCTBEHHO.

INpusenennsie 3aBucuMoctd (16) u (17) MoryT OBITE HC-
MIOJIb30BAHBI JUIA OIpENEICHHA MapaMeTPOB BBITHKHOH IpoTH-
BOJBLIMHOH BEHTHJIIUMH, NpeAHa3HauYeHHOM Takxke IUIA 3aUIUTHI
H IPYTMX CMEXHBIX C MOpAIIMM MOMENIEHHH: XOMIOB U OAHO-
YPOBHEBBIX BecTHOOMEH.

3.2.2. llna BecTHOIONCH, cooOmaromuxcyg ¢ AByMs u Gonee
YPOBHSIMH, @ TakXkKe U1 TOPTOBBIX MOJUTOB (3aKPHITHIX ranepeii,
COOOIIAIOMHXCA C TOProBEIMM 3aJlaMM Pa3lHYHON UIOMANH) U
aTpHYMOB MOXeET OBITh HCIOIB30BAHA PErJaMeHTHPOBAHHAs
cTaHZapToM [5] 3aBucEMOCTD BBIa

G, =0,68(A,,,H’,‘,f2 )’/ ’ (2, +a)" +1,594,H)2, (18)

roe Gy — MaccoBbiii pacXoll B KOHBEKTHBHOH KONOHKE, Ki/cC;
4, — niomane MpoeMa ropaliero NoMEeMEH!s, COOOMALErocs
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C 3aIIMINAEMBIM BECTHOMONIEM, MOIUIOM, ATPHYMOM, Mz; Hy —
BBICOTA 3TOTO MpoeMa, M; Z,, — pacCTOSHHE OT BepXa JaHHOTO
npoeMa 10 HYKHEH rpaHuisl JHMOBOTO CIOS, M.

Bxoasmui B JaEHYIO 3aBHCHMOCTH TeOMETPHUYECKH
KOMILJIEKC COOTBETCTBYET COOTHOIIEHHIO BHAA

a=2,44°HY -2,1H,,.

B nonosHenne k 3asucuMoctH (1) g pacueTa ycpeIHeH-
HOH TeMIEpaTyphl OBIMOBOTO CIIOA MOXKET ObITh MPHHSTA 3aBH-
CHMOCTH (4).

C y4eTOM CJI0KHOCTH NMPHMEHIEMBIX B HACTOSLIEE BPEMs
MPOEKTHBIX 0OBEMHO-TIIAHUPOBOYHBIX PEIleHHH H TEXHOJOTHH
SKCIIIyaTalliH COBPEMEHHBIX 3IIaHUH NpH HeoOXoauMOM M Jloc-
Tar04HOM OOOCHOBAHHH AOMycKaeTcsd MOIOUQHKALHA pacyeT-
HeIx 3aBucumocteit (4), (7)...(9), (16)...(18). Momuduuupo-
BaHHBIE TaKHM 00pa3oM 3aBHCHMOCTH HE [OJDKHBE TPOTHBOpE-
YUTE (PU3HYECKHM 3aKOHOMEPHOCTAM MPOLECCOB TEIMIOMAcco-
oOMeHa moMelleHUt NPH N0XKape H YCTAHOBJIEHHHIM HOPMATHB-
HBIM TpebosauusaM [1, 2].

4. IPUTOYHAS ITIPOTHBOIBIMHAS
BEHTIWIALNSA

CucteMBl IPUTOYHOH NPOTHBOABIMHOK BEHTHILMH Nped-
Ha3Ha4deHs! 1714 [0JaYd Hapy>HOTo BO3LyXa H CO3ZaHHS H30bI-
TOYHOT'O JaBIICHHUS B 3alHIIAEMBIX JECTHHYRO-THPTOBBIX y3IaxX
H TaMmMOyp-IUTI03aX, a TaKXke IAAd KOMIICHCHpYomleH momaud
BO3/lyXa B IOMEINEHUA ¥ KOPHAOPHI, 3alllMIIacMbIe BBITSDKHOH
MPOTHBOIABIMHON BeHTHIIMeH. KpoMe TOro, CHCTEMB NPHTOY-
HOH NPOTHBOABIMHON BEHTHIALIHH HEOOXOMHMBI IS 3AIUMTHI
nomeuleHu# 6e3onacusix 30H. [IpuHIHn neficTBAA KKK TaKoH
CHCTEMBI CYIIECTBEHHO Pa3/HYacTCA B 3ABUCHMOCTH OT ee BUIA,
4yT0 00yCcnOB/IHBaeT 0COOCHHOCTH ONMpEETECHHA €€ N1apaMeTpPOB.
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Cornacro pasz. 2 HacTOAIIMX peKOMEHAAlMHA pacrpeje-
JCHUE JABJICHHA NO NPOTHRONOJOKHBIM (acazaM Haa3eMHOM
YacCTH 3[JaHHA ONpeReNIAeTCA COOTHOEHHAMH BHIA

wai ="ghi(pa"pr)+0>5kuwwpr:v3; (19)

Pooi =—ghi(pa—p: )+ 0, Skaw(]pavgs (20)
rne F,,; — mepenaa INaeneHWs Ha HapYXKHBIX OrpaxIaroLIvx
KOHCTPYKIHAX 3aHHs HO BEICOTE C HABETPEHHOI cTOpOHHL, [la;
FP,o; — 1O *)e, ¢ 3aBeTpeHHOH cTOpoHHI, I1a; A; — BEICOTA i-TO
TaXa (OT ypOBHS IUIAHHPOBOYHOH OTMETKH HMXKHEr0 Haj3eM-
HOIo JTaXka A0 YPOBHS OTMETKH MoJa i-ro 31axa), I1a; Aguw —
k03] (HHIHEHT BETPOBOrO HaNopa IS HapYXKHBIX OrpajAaro-
HUX KOHCTPYKLHH, paconoKeHHAIX MO YIiIOM O K Hampas-
JICHHIO BETpa; Kowo — TO K€, A MPOTHBOMONOXKHOrO ¢acaja;
Pa, Pr — MIOTHOCTh HAPYKHOTO BO3AYyXa MpH Temneparype 7,
IUIOTHOCTH BO3AYXa B NOMEILEHHUAX 3JaHUA MpH TeMieparype 7,
cooTBeTCTBEHHO, K; v, — BeNHYHHA CKOPOCTH BeTpa, M/cC.

Temmnepatypy Bo3Zyxa BHYTPH 3JaHHs, KpOME KOPHAOPOB
H XOJUIOB Ha 3TaXKE MoXapa, a TAKKE BeCTUOIOMS ITIAaBHOTO BXOJa
(moMemenunti BXOMHON Tpymmkl), cieayeT NPUHUMaTh B COOT-
BETCTBHM C IIPOEKTHOH TEXHOJIOTHEH IKCITyaTallH.

B cBoio ouepens, TeMieparypa Bo3Ayxa B 3allHINAEMBIX
JIECTHHYHO-IH(TOBBIX Y3IIaX ONpEREIIACTCH COOTHOIEHHEM BUIA

T,=T;,=0,5(T, +T;). 21)

CoOTBETCTBYIOHIEE paclpeleieHHe JaBleHHs BHYTPH
HaI3eMHOH YacTH 3J0aHHA ONnpercasicTCa COOTHOILICHHEM BHIA

Bi=-gh(pa—p:)+0,25 (kaww +Kawo ) pavcg . (22)

OnpeneneHye NapaMeTpoB IPATOYHON NPOTHBOIBIMHOIN
BEHTHIIAIHH /U1 TECTHHIHO-TAQTOBBIX Y3/I0B HAX3EMHOH HacT
3naHuH OCYIHECTB/BICTCA B 3aBHCHMOCTH OT HMX pasMCHICHHSA:
NpY NPUMBIKAHHH K HAPYXKHBIM OTPXIAIOMM KOHCTPYKIHIM
HIIK B HCHTPANBHOM ALPE.
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4.1. Tlonaua Bo3xyxa B JECTHUYMHbIE KJIETKH

4.1.1. JIns NeCTHHYHBIX KIETOK HaJ3¢MHOM YacTH, IIPHMBI-
KarOlMX K HapyXHbIM OIPaKJAiOIIHUM KOHCTPYKIMAM C YCTPOH-
CTBOM 000COGJIEHHOTO HAPYXHOTO BEIXOZA, BBHJY OTCYTCTBHSA
BHYTPEHHEH CBA3H (ABEPHEIX NTPOEMOB, COOOINAIONIHXCA C IpPH-
JIETAOIMMH KOPHIAOPAaMH, XO/UIaMH, BECTHOIOIIMH) Ha YpOBHE
HIDKHEr0 HaA3eMHOro (IepBOro) sTaka, BHYTPEHHEE HaBJICHHE
Ha YPOBHE r€OMETPHYECKOTO LEHTPa JABSPH JIECTHUHHOH KIETKH
BEILIEJICHKAMETO 3TAXa JOJDKHO COCTABIATH:

Py =20-g{m+0,5m2)(ps —pr) +
¥+ Oszs(kaww "kawo)pavc%- (23)
Tlpu 3TOM PAacxoll BO3XYXa, HCTEKAIOMIEro Yepes Hapyx-

HBIM BBIXOA NECTHAYHOH KNETKH, ONpENENseTcs 3aBUCHMOCTHIO
BUA

2ps
nEq+& +1 60z [10,25 (Kasww = kw0 ) Pa¥d +

F2 Fs?'

Gsa =

12

+20-g(h +0,5h2)(ps —pr)+0,5ghu (pa—ps) |t - (24)

rne Ggo—MacCoBBIA pacXof BO3NyXa Hepe3 HapyXHBIA BHIXOJI
JNECTHHYHOM KIIETKH, KI/C; Fda IUIOINANb JBEPH HApYXXHOTO
BBIXOJIA JIECTHHYHON KNETKHA, M°; Fy — IIomas ropnzorrram:non
MPOSKIHA MapIueH ¥ [IOMAOK JECTHHYHON KIeTKH, M%; My —
BBICOTA JBEPH HAPYXHOTO BHIXOAa NECTHHYHON KNETKH, M; Az —
BBICOTA JIBEPH JIECTHHYHOM KJIETKH Ha 2-M HAJ3EMHOM ITAKE, M;
n — KONAYECTBO MOCJIELOBATENHHO PACHOIOKEHHBIX IBepei
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HapyXXHOTO BBIXOJIa MECTHWYHOH KIIETKH; Z — KO3 dHImeHT co-
IPOTHBIICHHA Mapinel JNecTHW4YHOH KneTkd (z=1 amd OByx
Mapilieil IECTHHYHOR KJIeTKM B MOABEME Ha 2-f 3Tax 3JaHMuA);
E4— KO3 PHIHEHT MECTHOTO CONPOTHBICHHA IpoeMa; &,—
k03¢hdbHIHEHT MECTHOTO CONPOTHBIEHHS TamMOypa Hapy:KHOTO
BBIXOJA.

Yucnossle 3HaueHHsS KO3(OHIUEHTOB MECTHOTO COIMPO-
THBNEHUS COCTABIIAIOT:

Eq=2,44,

£, =0 (mng mpamoro TamOypa);

&, =0,99 (ans npamoyronsroro Tambypa);

E, =2,9..4,0 (ans z-obpazHoro TamOypa).

MaccoBriif pacxos Bo3yXa uepe3 OTKPHITHIH IPOEM JIeCT-
HMYHOM KJIETKH Ha YPOBHE BTOPOIO HAJ3E€MHOTO JTaXa 31aHHg

ONPEACNACTCA 10 COOTHOIICHHIO

Gop=Zom (25)
q

roe Gy — MaccoBbIi pacxod BO3AyXa, NOCTYNAIOLIEro Yepes OT-
KPBITHI JIBEpHOM NpoeM Ha 3Taxe noxapa, xr/c; G, —Mac-
COBBIM pacxoj YHOAISeMbIX NPOAYKTOB NOPEHHA IO 3aBHCHMO-
et (7)...(9), (17), (18) ¢ ygetom coornomenuit (10)...(12);
g — pacyeTHOE KONHYECTBO JIECTHHYHBIX KIETOK, UMEIOIIHX BbI-
XOIBI B TOT K& KOPHAOD (NOMEIIEHHE) TOT'O XKE 3Taxka ¥ 3alliy-
IIaEMBIX NPHTOYHOH NpPOTHBOABIMHON BeHTH/ALMEH (pH on-
HOM JIeCTHHYHOM KJieTKe: ¢ = 1, IpH ABYX H 6ONee NeCTHHYHBIX
KJerkax: g =p — 1, roe p — pakTH4ecKkoe KOJHYECTBO JECTHHY-
HBIX KJIETOK).

Ecmu Gp > Gy, TO Ha nocienyiomgx 3Tamax pacqera
NpHHAMaeTcs 3Hadenue Gy, B IPOTHBHOM clydae JaibHe MU
pacueT OCYLIECTBAAETCS 0 3HaUCHHIO G,
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[TocnenoBaTrensHO ANA KAOKIACTO BBOIEIEXAIIEro 3Taxa
ONpe/IENAeMOe IaBJICHUE W MacCOBBIH pacxojl BO3[yXa COOTBET-
CTBYIOT 3aBHCHMOCTSAM:

Py = P +0, 5EsPsVirs (26)
Gs(i+l) =Gy + AGs(i-i—l) > (27)

rne P — naB/ieHUe B IECTHUYHON KIETKE HAa YPOBHE i-I0 3TaXa, Ila;
Pyi+1y — TO Xke, B ypoBHe (i + 1)-ro sraxa, [1a; &; — koadduuent
MECTHOTO COINPOTHBIIEHHUSA JIECTHHYHOH KIETKH; V5 — CKOPOCTD
BO3[yXa B YPOBHE i-T0 3TaXa JECTHHYHOH KueTk#, M/c; Gy —
MacCOBBI pacxoJi BO3AyXa B YPOBHE i-I0 3Ta)a NEeCTHHYHOMH
KJIETKM, Kr/c; Gy+1) — TO XKe, B ypoBHe (I+1)-ro sTaxa, Kr/c;
AG(;+1) — YTEUKH BO3JTyXa Yepe3 HEMIOTHOCTH NMPOEMOB B YPOBHE
(i+1)-ro sTa)Ka TeCTHUIHON KIETKH, KI/cC.

3HaueHHe KO3GhGHIHEHTa CONPOTHBIEHHA IJECTHHYHOH
KJIETKH MOXET OBITh NpHHATO & = 60 (mpu OTCYTCTBHH AONON-
HHUTEJIEHBIX JAHHBIX B COCTABE MPOEKTHOH JOKYMEHTALIHH).

CkopocTe BO3lyXa B YpPOBHE i-T0 3Ta¥a JECTHHYHOM
KJIETKH OIpeienseTcs COOTHOIECHHEM BHAA

g = O (28)

psFs

YTe4ykH BO3AyXa 4Yepe3 HEIUIOTHOCTH JBEPHBIX MPOEMOB
B ypoBHe (i+1)-ro 3Ta)ka JIECTHHYHOH KIETKH ONPEeiHfAroTCs
3aBHCHMOCTBIO CJIEAYIOIIErO BUAA:

F‘d i+l

AGsa’ (#1) = (1/2 ) [ s(i+t) + g(h(iﬂ) +0, Shd(:‘-H) ) x

12
x(Ps =+ ) = 0,25 (kamy —kawo )P | 5 29)

rae Fgi+1y — Maomans OBEpH JECTHUYHOH wieTku Ha (i+ 1)-M
3TaKe; Syz — XAPAKTEPUCTHKA YHENBHOIO CONpPOTHBIICHHN BO3-
AYXONPOHHUAHHIO 3aKPHITOH IBEPH SECTHHYHOM KISTKH, M /K.
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Ilpu ycTpoiicTBe APIMOTra30HENPOHHIAEMBIX ABEPEH J1eCT-
HHYHOH KJIETKH YTEYKM BO3AYyXa Yepe3 HHX ONpeleNdircs
3aBHCHMOCTEBIO

Fyi
AGsd(H]) = ‘;1(/;1) [R—(H]) ¥ g(h(i+l) +0=5hd(:‘+]))x
dsm
1/2
x(ps_pr)_oyzs(kaww_kuw(J)pavtzl] » (30)

rae Sysm — XapaKTEPUCTHKA YAEIBHOTO CONPOTHBIIEHHS [[BIMO-
ra30MPOHUIAHMAIO 3AKPLITOH JBEPH NECTHUYHOM KIIETKH, M /KT.

BenuuwHB XapaKTEpHCTHK YIENBHBIX COMPOTHBIEHHH
BO3JYXONPOHHIAHHIO H ABIMOTa30NPOHHIIAHKIO AODKHBI Ope-
JENATECA B COOTBETCTBHH C TEXHHYECKMMM JAHHBIMHM H3JEIHH
(koHCTpYKIMii JABepeH, NPEeOYCMOTPEHHHIX NPOEKTHOH NOKy-
MEHTaIHeH) Ha OCHOBE PE3YJIbTAaTOB CTAHAAPTHBIX HCIIBITAHHH
o0pa3toB cepuiiHoi nMpoayxuuu. [na pacyeToB MEHBINEH TO4Y-
HOCTH MOTYT OBITh IPHHATH! 3HAYCHHUA:

5, 3300,
Ps
60000
Siom =~
Ps

VYTeukn BO3Ayxa uepe3 OKOHHBIH IIpoeM JECTHHYHOH
KJACTKH Ha ypoBHe (i+1)-ro sTaxa ONpeAensAioTcs 3aBHCHMO-

CThIO BHIa
0,67
(P:(iﬂ} + g(hHl +0, 5hd(i+l} )(ps —Pr ))
AGSW(H-I) = kz R" ’ (3 1 )

rae R, — cONpoTHBIIEHHE BO3AYXOIPOHHIAHHIO 3aNONHEHHH
OKOHHEIX INPOEMOB, ONpelesieMoe corinacHo Hopmam [3],
M’ - 4 - TTa/kr.
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CyMMmapHBIe yTeukH BOo3dyXa uepe3 ABEpHOH M OKOHHBIH
IpOEMBI JIECTHHYHON KJIETKH Ha YpoBHe (i+1)-ro 3taxa co-
CTaBJIAKOT:

AGi (1) = AGyy(iat) + Ay, (32)

Pacuer no npusesesnsmM 3aBucaMocTsM (23)...(32) moa-
KEH NPOU3BOJHTHLCH IO JOCTHIKEHHA BEPXHETO JTaXka NECTHHY-
HOM KJIETKH:

i=N,
rae N — nopsaaKoBeIH HOMEp BEPXHETO 3TAXA JIECTHHIHOR KIICTKH,

IIpn sToM nepenaj naBNEeHUS HA 3aKPHITHIX ABEPAX JIECT-
HUYHOH KIETKH HE JOMKEH HPEBBIATh MakCHMAaIbHO AOMyc-
tumoe 3HaucHue 150 I1a. Ecau B xopme pacuera onpenensemas
BeJIMMHMHA Tiepenaja JaBleHHs JOCTHraeT YKa3aHHOTO MaKCH-
MaJBbHO JOIYCTHMOIO 3HA4EHHs MM IPEBBIIAET €ro, TO JecT-
HWYHAA KIETKa He BhINIE YPOBHA JAHHOIO 3TaXa MOJNECKHT paz-
JENIEHHIO pacceykod Ha 30HBL (N4 BeHuenexamed 30HBI ECT-
HHYHOW KIETKH JOJDKeH OBITh [IPOM3BEACH pacdeT B aHaJlorHy-
HOH nocnenoBaTenbHOCTH Oe3 yuera BhHIOpoca BO3fyxa uepes
Hapy>KHBIH BBIXOJ HHXKHEr0 3TaXa 3TOH 30HEL

B3aMen cocpenoTodeHHOH nojavd BO3[YXa B BEPXHIOKO
4aCTh 3alHINAEMOH JISCTHHYHOH KIIETKH HIIM KaXJI0# KOHCT-
PYKTHBHO BbIEICHHON 30HBI 3TOH NECTHHYHOH KIETKH MOXXET
OBITE IpeNyCMOTPEHA pacrpeneeHHas mogada BO3AyXa Ha pas-
JMYHBIX YPOBHAX (dTaXKax).

TlpuBenennas BhIIE TOCIENOBATENBFHOCTE pacieTa HE MO-
KeT OBITH BOCIIPOM3BEAEHA B BapHaHTaX MOJAYH Hapy)KHOTO
BO3JyXa C HEXCNEKallHX YPOBHEH OTHOCHTEJIEHO BEPXHETO
YPOBHA (3TaXka) 3alllHINAEMOil JIECTHHYHOH KJIETKH WIIH OTHOCH-
TEJIbHO BEPXHHUX YPOBHEH KOHCTPYKTHBHO BEINENEHHBIX 30H 3TOH
JIECTHUYHOHN KIIETKH.
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4.1.2. Ina necTHHYHBIX KneTok mo 1. 4.1.1 npr ponomsu-
TEJIbHOM HX COOOIIEHHH C XOJUIAMH, BeCTHOIONSIMH HHXKHETO
HaJI3eMHOTO 3Taxka, HanpuMep, Yepe3 TaMOyp-1UI03b], KOTOpBIE
3alUIIEHB] ABTOHOMHBIMH CHCTEMaMM TNpPHTOYHOH IPOTHBO-
JBIMHOH BEHTHIALHM, PEKOMEHAOBAHHEIC BRILIE IIOCHENOBA-
TENBHOCTE H COAEPKAHHE PacyeToB OCTAKOTCA HEH3MEHHBIMH.

B ciygae ycTpoicTBa IO3TaXHBIX BBIXOJOB B NMOJ0OHBIE
TIECTHHYHBIE KJIETKH Yepe3 TaMOyp-HUmo3bl ¢ aHATOTHYHOH 3a-
HIUTOM TOCHENHHX NPHTOYHOH NPOTHBOABIMHON BEHTHIALHEH
H3 H3JIOKEHHOH MOC/IeHOBATENFHOCTH pacdeTa HCKIHOYaeTcs
3aBHCHUMOCTE (25).

Ecnu p3ameH TamMOyp-mmo3a npH JONOTHUTETLHOM BhI-
XOH€ B TaKylo e JEeCTHHYHYIO KIeTKY H3 BecTHOIONA, Xo/1a
HIM KODHIAOpPAa HMXKHEro 3Taxa NpelycMOTpeHa OXWHapHas
JIBEPB, TO B NOC/ECAOBATE/IBHOCTH M CONSPKAHUH pacdeTa JOJDKHEI
OBITE IPEAYCMOTPEHEI CIIEAYIOIIHE H3MEHEHUA.

3aBucHMOCTS (23) npeobpaszyercsa B 3aBHCHMOCTD BHIIA

Rs'l =20- 0: Sghl (ps —Pr ) i 0; 25(kaww - kozw()) pa“'g . (33)
3aBucuMOCTS (24) NPUBOIUTCS K 3aBUCHMOCTH BHIA

2p;s
Gy = m[o,%(kuww = kauo )
F
12
X Pav2 +20+0,5ghu (pa—p:) ]t - (34)

4.1.3. Jlna AeCTHHYHBIX KJIETOK HAA3eMHOH 4acTH, pacno-
JIOKEHHBIX B LEHTPAILHOM sIpe H HMEIOIMX H30IHPOBaHHBIC
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Hapy/KHble BBIXO/BI (D€3 AOMONMHUTENBHOTO COOOIIEHNS ¢ BECTH-
OrosieM, XOJUTOM HJIM KOPHIOPOM HHXKHEN0 HAJ3eMHOrO 3Taxa),
BHYTpPEHHEE IaBJICHHE HA YPOBHE BBILIETIEKAIIETO TAXa JOIDKHO
COCTABMATE:

Py =20-g(hy +0,5h4 )(ps —p: )- (35)

ITpu srom pacxon BO3myxa, HCTEKAIOIIErQ 4Yepe3 Hapyx-
HBIM BBIXOJ| TAKOH JIECTHUYHO# KIIETKH, ONPEIENAETCA 10 BhIlle-
LIPUBEAECHHON 3aBHCUMOCTH (24).

JU14 TECTHHYHBIX KJISTOK HAN3eMHOH YacTH, pacloioKeH-
HbIX B LIGHTPAIBHOM SIPE U HE MMCIOIIHMX HENOCPEACTBEHHOTO
BBIXOJIa Hapy)Xy, HE0OX0MIHMO HOPMAaTHRHO TpeOyeMoe ycTpoii-
CTBO TaMOyp-lLTIO3a, aBTOHOMHO 3alHILAeMOro MPHTOYHOH
NPOTHBOABIMHOM BeHTW/ISALHEH H OTIENAIOIIET0 BHYTPEHHHE
BBIXO/Ibl TAKKX JIESCTHHYHBIX KJIETOK OT BECTHOIOMIA (MOMELUCHHH
BXONHOH Tpynnel 37aHHs). B 3ToM ciydae 3HaueHHe pacxona
BO3/IyXa Ha YPOBHE BTOPOrO JTa)ka JIECTHHYHOH KJICTKH Ompe-
JIJAETCSl 3aBHCHMOCTBEIO (25), HCHONB3yeTcs Ha HOCHEXYOLIHX
JTaNax pacdera corsacHo dopmysnam (26)...(28), (32) u B coue-
TaHUM C 3aBUCHMOCTAMM BHAA

By +8 (hv‘+l +0,5h,) )(Ps = pr) °
AGe(is1) = Fy(in) S ; (36)
da
Pyissy + (At +0, Sy )(ps—pr) V
AGyy1) = Fyin 5 . (37

BBHIy OTCYTCTBUS B NECTHUHHBIX KIETKAX LEHTPATBHOIO
A7pa OKOHHBIX MPOEMOB YTEYKH BO3[yXa Yepe3 3aloIHEHHs
3THX NMPOEMOB B pacyeTe HCKIIOYAlOTCH U cooTHomeHue (32)
CTaHOBMTCH TOXACCTBEHHBIM 3aBUCHMOCTH (36) nubo (37).
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4.1.4. JlecTHHYHBIE KIETKH MMOA3EMHOH YacTH IOJKHBI
BBITIOJIHATECH COIMTAcHO HOpMaTHBHI:IM 'I'peGOBaHHﬁM ¢ Hemno-
CPEACTBEHHBIM H KOHCTPYKTHBHO H30JIHPOBAHHBIM BEBIXOJIOM
Hapy»Xy Ha YPOBHE HMMCHETO 3TaXa HaJ3CMHOMH YacTH 31aHu4.

CooTeTcTBYIOILIEE paclipeAeiCHHE AaBICHHUS BHYTPH HOJI-
3€MHO# YaCTH 34aHUA COOTBETCTBYET CACHYIONICH 3aBUCHMOCTH:

Pr—i=g(h—n_h-r')(pa_pr)s (38)
rae P,.; — HaBleHHE B NOMEIIECHUAX Ha YPOBHE [10J1a MHHYC I-TO
NOA3eMHOT0 JTaxa 3xanud, Ila; k_, — rmybuHa noxzeMHo# yactu
HIIH ypOBeHI: OTMETKH MOJIa HUKHEIQ IOA3EMHOI'0 3Taxa OTHO-
CHUTEJBHO YPOBHA OTMETKH I10J1a HHXXHETO Hag3€MHOTO 3Taxa
(oTpunaTensHas BelMYHMHA), M; A_; — YPOBEHb OTMETKM Hola
MHHYC [-r0 MOZ3EMHOro 3TaXa OTHOCHTEIRHO YPOBHS OTMETKH
NoJ1a HIDKHETO HAI3eMHOT0 3TaKa (OTpHLATENbHasd BEJIHYMHA), M.

Ilepenan naBieHus B YpPOBHE I'E€OMETPHYCCKOrO LIEHTpA
IBepeH BHYTPEHHHX BBIXOAOB JNECTHHYHOH KIETKM HA Kaua0OM
IOJ3EMHOM 3TaXKe JIO/KEH COOTBETCTBOBATE YCIORBHIO!

AP,_; 220 Ila.

[Ipu 3TOM MHHHMMaJIBHO HEOOXOOMMOE JaBJICHHE B JIECT-
HHYHOM KJIE€TKEe B YPOBHE FeOMETpHYECKOro lieHTpa ee ABepei
Ha BepXHEM IOA3EMHOM 3TaXKe JO/DKHO OBITH HE MeHee:

Py =20+ g (hp (i +0,5h01)) (05 =0y ). (39)
COOTBGTCTBYIOIIICC MHHHMAJNIBHOE 3HAYCHHC pacxoja BO3-

JyXa 4epe3 HapyXHBIH BBIXOJ| TECTHHYHON KIETKH ONpee/seTcs
3aBMCHMOCTBIO BHJIA

= 2p; )
Gm B néd +§r +1 + 60z [0’ 25("{“‘”‘0 kcr.wﬂ)x

2R

26



112

xpavZ + Py — g (B = 0,5k ) (Pa—ps) |} - (40)

JaBneHne W pacxoj BO3[yXa Ha HIDKEIECKAIMHX 3Taxax
ONPeNe/IOTCA  MOCJICNOBATEIPHO COINIACHO 3aBHCHMOCTAM
(26)...(28) u coOTHOIIEHHUAM CIeyIOIIEro BHAa:

AG (1) = —%{%ﬂ[ﬂ(_m) - g(h—n ~ (i) 0, Shagimy ))x

a

)
X(ps—pr)} ; (41)

I
AGy(-i-y = 2QT4+ug( (e =05k )

/2
<(os-p)] - )

MaccoBelif pacxon BO3Ayxa 4epe3 OTKPBITHIH OBEpHOH
NpoeM JIECTHUYHOH KIIETKH ONpeeseTCs Ha YPOBHE BEPXHETO
MO/36MHOI'0 3Ta)ca ¢ MCIOJB3CBAHHEM COOTHOIIEHHA (25).
Benuuuna G, Npu 3TOM ONIpeAesseTcs Mo OAHOM U3 3aBHCHMO-
creit (7), (8), (17). Ilo aHamoruu ¢ JETHHYHBIMH KIeTKaMH Hal-
3eMHOHM 4acTH B cirydae, eciii Gy-| > Gy, TO Ha MOCHEXYIOMUX
jTanax pacyera NPHHUMaeTcs 3HayeHHE (i, i; B NPOTHBHOM
cryyae JanhHEHIIHH pacdeT OCYIIECTBIASTCSA HO 3HAYeHHIO (i,

4.2. llopaya Bo3ayxa B JIMPTOBLIE WAXTHI

4.2.1. B nu¢ToBEX maxraXx OEHTPaJIbHOIO sApa HaA3CM-
HOM YacTH 34aHHu#, C OCTAHOBKAMH JIM(TOB HA YPOBHAX TOJBKO
Ha/I3eMHBIX 3TaXe# U C BHIFOPOKEHHBIMH TM(TOBEIMH XOJUIAMHA
Ha KaX/IOM 3Ta)Ke, KPOME HMMKHEro, BEIIMYHMHA JIAaBJICHUS BO3AYXa
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B YPOBHE FeOMETPHYECKOrO HEHTpa JABEpeH BHILIEPACIONOKEH-
HOTO OTHOCHTENBHO OCHOBHOTO IIOCAMIOYHOTO 3TaXKa JOIDKHA
COCTaBJIATE:

By = 20—g(hz +0,5hd12)(p1 —p,). (43)
Pacxon Bosnyxa H3 nudTOBOH 11axThl HA YPOBHE HUXKHETO
HaJ[3¢MHOrO0 ([IEPBOro) 3TaXka OIpeeNAETCA 3aBHCHMOCTEIO BUA

Gn = %’-—[20—3(}& +0,5ha ) (pr —pr ) +
(nFa)
12
+0,5gha (pa—p1) ]} (44)

rae Gp —MaccoBhiit pacxon Bo3fyXa H3 JMQTOBOH IIAXThl Ha
YPOBHE HHKHEIO HAJ3EMHOTO 3TaXa, KI/C; 1 — KOJIMYECTBO Ka-
OuH mudToB B Waxre; Fy— miowans ABepei THTOBOMN mAXTHI
pM BRIXOZE H3 KaGWHBI, M°; & — KO>(QHITMENT MECTHOrO CO-
NPOTHBIICHHA y3Na «KabHHA — IaxTa» MPH OTKPHITHIX NBEPHX
xaOMHEl ¥ [0aXTHl HA OCHOBHOM IOC3JOYHOM 3Taxe,

Yucnosele 3Havends xoddduimenra &; NOMKHE NPHHH-
MaThCA COIVIACHO TEXHHUYECKOol HOKyMEHTallud Ha JMGTOREIE
YCTAHOBKH 34aHHs. J[J11 BEIYHCIEHHA YKa3aHHOro KodpduIneHTa
MOXKeT ObITh HCNOIB30BAHO COOTHOIIECHHE BHIA

Jk
=4’3+...___..’ 45
& = (45)

s
rae Fj.— muomans nomnepedHoro cedeHus Kabuubl nM(pTa (NO
b
BHEUIHEMY KOHTYpY orpaxkienuit xabumbl), M°; Fj— nnomans
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MOMepeyHoro cevyeHus NHGTOBOH mMAXTH (0 BHYTPEHHEMY
KOHTYPY OTpakKACHHIH), M2

Pacxon Boszmyxa, nocinefoBaTenbHO QHABTPYIOMIErocs Ye-
pe3 3aKphIThIEe ABepH MHQPTOBOH IAXTH M JH(PTOBKX XOJIOB HA
KaXKIOM i-M 3TaXke, BKIOYas 3TaX KOHeYHOH (BEepxHeH) ocra-
HOBKH TH(Ta, ONpeNeNseTcs CICAYIOIHMH 3aBHCHMOCTAMH:

Iri = Sdl 2+ Sdr 2; (46)
(mFu)  (miFa)
By =Py; A7)
2
AG, = Hi +g (h[ 9, Shdli)(pf - pr) (48)
i Siri ’

rae P, — nasnenue B ;udTOBOH 1maxTe Ha ypOBHE reoMeTpHYE-
CKOro LieHTpa ABepe i-ro ataxa, Ila; n;, Fy; —COOTBETCTBEHHO
KOJIHYECTBO H IUICINAaAb ABepeit MHQTOBOH MAaxTH HA MPOMEXKY-
TOYHOM (i-M) MOCATOYHOM 3TAXKE, Mz; m;, F4i— COOTBETCTBEHHO
KOJIMYEeCTBO H IUIOIAAG JABepeH MHQTOBOro Xoiula Ha MpoMe-
KYTOUHOM (i-M) [OCAZOYHOM ITaxe, M, S — XapaxTepHcTHKA
YIEJBHOTO COMPOTHBJIEHNS BO3NYXOIPOHHMUAHUIO aBepeit mud-
TOBOM MAXTHI, M/KT; Sg — XapAKTEPUCTHKA YAEIBHOTO COMPO-
THBJICHUSA BO3AYXONpPOHULAHMIO ABepel MudToBOrO X0MMIa, M/KT;
Siri — CyMMapHas XapaKTEpPHMCTHKa YIENBHOTO CONMPOTHBICHHS
BO3JYXOIIPOHHIIAHHIO JBepedl MH(TOBOH MIaXThl H JTHGTOBOIO
X0JU1a Ha (i-M) IOCalouHOM 3TaXKeE, kr M

Benvuunbr yAensHOro CONPOTHBIEHHS BO3IYXONPOHHIIA-
HMIO ABepeH MU(TOBEIX MAXT H MHQTOBEIX XOJLIOB JOMKHEI CO-
OTBETCTBOBATh TEXHHYECKHM JIAHHBIM IPEANIPHATHE — M3roTO-
BUTENEH yKazaHHBIX w3fienui. Jlonyckaerca pacueTHoe onpene-
JIEHHE 3THX BEJIMYHH IO COOTHOIIEHHSAM BHIA

2600
Sa = s

P
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S, = 530{)
Pi

Takum o6pa3oM, cyMMapHEIH pacXox BO3ayxa, HeoOXoau-
MBI AJ19 TOayuM B 3allUINAEMYIO JIMGTOBYIO IIaXTY, COCTABHT:

G; = G[] + EAG{;, (49)
rae G; — TpeOyeMbiii TI0 pacyeTy CyMMapHBI pacxol Bo3nyXa,
101aBacMOr0 B 3alIHINAeMYI0 TU(TOBYIO IAXTY, Kr/c.

4.2.2. Ina mudToBRIX maxT no 1. 4.2.1 ¢ AONOAHHTENH-
HBIM YCTPOHCTBOM BBITOPOXEHHOTO JIHGTOBOIC XOJUIa Ha OC-
HOBHOM TIOCAaNOYHOM 3Ta)ke ONpPEAEHACHHE pacxofa BO3/IyXa,
NOCTYTAIOMEro H3 JIMGTOROH IIaXTH HAa HIXKHEM HAI3eMHOM
(mepBOM) 3TaXKE 3aHMH, JO/DKHO OCYIIECTBIATHCA MO 3aBHCH-
MOCTH CIIeIYIONIIET0 BHAA:

20,
Gp= gl pé X, [20 g(h2+0 Shaqz)(p[ pr)'i'
("Eﬂ)z (mFy )’
V2
+0,5ghar (pa—p1) ]} - (50)

Ilpu sToM pasiiende B gudToBOi IMaxte JaHHOH pa3HO-
BUAHOCTH MOANEKHUT ONpeAeNeHHIO COIVIACHO 3aBHCHMOCTAM
(43) u (47), a TpebyeMsIit O pacyeTy CyMMAapHBIH pacxoll ro-
JAaBaeMOro B 3Ty 1HAXTy BO3AyXa — N0 3aBHCHMOCTAM (45), (46),
(48), (49).

4.2.3. JIndToBrle mMAaxThl, pPa3sMEUICHHLIE Y HApYXHBIX
orpaxaeHuil 3naHus H coobmaionHecs TOIBKO € HalI3eMHBIMA
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3TaXaMH, NPH YCTPOHCTBE BHINOPOXKEHHOTO JIH(PTOBOrO Xona
Ha HIDKHEM HaJ3eMHOM 3TaXe, XapaKTepH3YIOTCS PacYeTHRIMH
3Ha4YeHHAMHE PacXolia BO3JyXa Yepe3 OTKPHITHIE JBepH HHKHErO
3Taxa, OIPEHEIAEMOro COTIaCHO 3aBHCHMOCTH BH/A

= 2p;
Gy = @ + Ea+1 [20_g(h2+0’5h‘”2)(pi*pr)+
(anI)z (mFd,- )2
/2
+0,25(kaw_kuw0)l3avg+0,5ghd"(pa_pl)] _ 1)

Ilpu sTOM naBneHHe B NHQTOBOH mAaxTe ONpeRenseTcs
3aBUCHUMOCTBIO BHIa

B = P2 =20-g(h +0,5hm )(p1 —p- )+
+0,25 (Ko — Koo ) Pav2. (52)

Jlns onpeneneHus yreuek BO3AyXa uepe3 3aKpHIThIE ABEPH
MAGTOBOH mMaxThl U JHGTOBHIX XOJUIOB KAXKAOTO BHILIENEHA-
wero (i-ro) sTaxka NPUMEHNMa 3aBHCHMOCTD BHZIA

AGy =S, [ B+ g (B +0,5ha ) (Pr —pr )~

0,25 (ka —kayo ) P2 ] - (53)

Wrorosoe omnpenenecave cyMMapHOTO pacxofa BO3JyXa,
[ojexkaulero nojgade B JRQTOBYIO MAXTY pacCMaTpUBaeMOif
Pa3HOBHAHOCTH, TPOH3BOIUTCA MO BHMYHC/IEHHBIM TakHM o0pa-
30M 3HAYEHUAM C JOMOMHHUTEIBHBIM MPHMEHEHHEM 3aBHCHMO-
creit (45), (46), (49).
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4.2.4. ins nudroBeix maxt mo 1. 4.2.3, Ho 6e3 BrIropo-
KEHHBIX JIAQTOBBIX XOJUIOB Ha HIXKHEM HAA3EMHOM 3Taxe, pac-
4YeTHBIH pacxol BO3AyXa dYepe3 OTKphIThIE IBEpH MHQTOBOH
INaxThl HA 3TOM 3TaXKe ONpeHeeTcs 3aBHCHMOCTBRIO BHAA

2
Gun = —51—[20—3(’*)'*0,5}14:2)(@—0:«)4-
(an’)Z
12
+0,25(Kaww — ka0 ) Pav2 +0,5gha (pa—p1) |} - (54)

Ilpu sTOM paBnenue B 3alumaeMoil nHdToBOH 1maxre,
YyTe4yKH U3 Hee BO31yXa 4epe3 3aKkphiThle ABepH Ha BHIIENexa-
IMX 3TaXax H TpeOyeMblf CYMMapHBIH pacxoX rnoJaBacMoro
B 3Ty IIaXTy BO3AYXa YCTAHABJIHBAIOTCA MO 3aBHCHMOCTAM (52)
H (53) ¢ yueToM HEOOXOAHMOIO NONOIHATEIEHOTO IPHMEHCHHS
3apucHAMocTeit (45), (46), (49).

4.2.5. Inst maxt nudTOB NO/I3€MHOH 4acTH, C OCTAHOBKAaMH
Ha MOJ3EMHBIX TAXAX U HUNKHEM HAN3EMHOM 3TaXe, C BHITOPO-
XeHHBIMH JIHPTOBEIMH XOJIIaMH Ha KaXIOM 3Tae, BKJIOYasd
OCHOBHOH nocamovHsii (HHAKHUH HaJ3eMHBIH), IOCIICNOBATEb-
HOCTB ¥ COJCPXKaHHE pacueTa TpeOyeMbIX SHAYCHUH JaBJICHHS H
CYMMApHOIO pacxo/ia MOAABAEMOro BO3ZyXa CleNyeT NPHHH-
MaTh COTJIACHO 3aBHCHMOCTSM BUJA

By =20+g(hn—(n+0,5h1.1)) (P —p); (55)
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2p;
20-0,5ghy_(p: —pr
él . éd +1 [ ghdf (pf P )+

(nFa)’  (mFy )’

Gn =

/2

+0,25 (ko —kawd ) Pava — 8 (Fen = 0.5k ) (pa —p1) |} 5 (56)

Bn=H; (57)

P +g(hn—(h, +0,58-)) (P -pr) .
= . (58)
lr—i

4.2.6. Ilpu yctpoiictBe MHATOBRIX IMaXT, coobIIarOMMXCA
¢ MOJ3EMHOH M Ham3eMHOH 4acThiO, HEOOXOAUMO Ipeaycmar-
PHBaTh Pa3lieNbHYIO NoJAadyy BO3/lyXa COOTBETCTBEHHO B BepX-
HIOIO H HIDKHIOIO YacTH 3aliuulaeMblx augToReix maxt. Pac-
YEeTHRIE 3HAYEHHUA MAapaMETPOB IpH 3TOM NMOAJIEXAT Onpenesre-
HUIO KaK Mo 3asUcUMocTaM (43)...(54), Tak 4 nO 3aBHCUMOCTAM
(55)... (58) — ¢ yueToM IIPOEKTHOIC pasMElIeHHA 3alllHIaeMbIX
MUGQTOBBIX MAXT M YCTPOHCTBA 3TaXHBIX JIMPTOBBIX XOJIIOB
B Haj3eMHOH u nmom3eMHoM uacTax 3gaHuil. [IpuyeM naBnenme
B NIOA3€MHO-HAJ3eMHBIX YacTAX 3alUIaeMbIX TH(TOBBIX LUAXT
CEyeT ONPENeNsTs TOILKO 110 3aBHCHMOCTH (55), a Berdmc-
JICHHBIC 3HAYCHWS pacXola BO3jyXa 4Yepe3 OTKpBITHIE JBEPH
:(TOBOK LIAXTHI Ha OCHOBHOM I[IOCAJOYHOM ITaxe OOJKHEI
OBITH paclipelefieHbl B NPOH3BOIBLHOM COOTHOIICHHHM MEXIY
oberMn cHcTeMaMH, 00eCIeYHBAIOLIMMH TI0Zavy BO3AYXa B Ha-
3EMHYIO M NMO/3EMHYI0 HacTH 3aitminaeMoi nudropol maxTel

G =Gy+32,



4.3. Ilopaya Bo3ayxa B TaMOYp-ILIO3bI

4.3.1. Pacxon BO3ayxa, MoAaBaeMoro B TaMOyp-IUIIO3EL,
pacnoigoXeHHbIe NPH BBIXOMAX B HE3aNBIMIIEMEIE JIECTHHYHBIE
xiaeTk THna H3 unu H2 (B BBICOTHBIX MHOMOQYHKIIHOHATBHBIX
3JaHHAX U KOMILIEKCaX, B XKHIIBIX 3JaHHAX BRICOTOH Oonee 75 M,
B 00IlleCTBEHHbIX 3aHHAX BbicoTOl Oonee S0 M), BO BHYTpEHHHE
OTKPBITHIC JIECTHHIIBI 2-TO THIIA, HA BXOAAX B ATPUYMBI M mac-
CaXH ¢ YpoBHeli IOABAIBHBIX M LOKOJBHEIX 3TakKeH, nepen JHd-
TOBLIMH XOJUIAMH MOI3€MHBIX aBTOCTOAHOK, a TAKKe B 1aMOyp-
LLUTIO3E! PH BRIXOAAX B BECTHOMOMM H3 HE3aNbIMIIAEMBIX JIECT-
HHYHBIX Kierok Tna H2, coobmammuxes ¢ Hag3eMHBIMH 9Ta-
WKaMH 3JaHHH pa3NHYHOTO Ha3HAYeHHsA, ONpeAenseTcs COOTHO-
IIeHWEM BHAA

Gr = vrpaFdr: (59)
rae G, — MaccoBBIi pacxoJ1 BO3AyXa, IOAaBaeMOro B 3alllHIlae-
MBIH TaMOyp-LIUIIO3, KT/C; v, — MHHUMAJIBHO HONYCTHMas CKO-
POCTE MCTEYEHHs BO3JyXa HEpe3 OJHY OTKPHITYIO ABEPH 3alli-
maeMoro TaM0yp-miio3a, M/c; Fy — INOMAAE ABEPH 3alyinae-
Moro TamM0yp-numo3a, M’ Pz — MJIOTHOCTh HAPYKHOTO BO3AYyXa
IpH pacyeTHOH Temneparype 7.

HopmupoBanHas MEHHAMAIBHO ACMYCTHMas CKOPOCTh HC-
TEYCHHS BO3JyXa 4epe3 OJHY OTKPBITYIO IBEPh 3alIHIHAEMOI0
TamMOyp-LTI03a COCTaBIIACT:

v, = 1,3 m/c.

4.3.2. Pacxon BO3ayxa, MOJABAagMOro B TaMOyp-IUTIO3E,
OTHENAIOHE TOMENICHHS I XpaHeHus aBTOMODHIEH 3aKpbl-
TBIX HAJ3eMHBIX H IOA3EMHBIX 3BTOCTOSHOK OT NOMELIEHMM
HHOIO Ha3Ha4eHWs, B TaMOyp-UUO3bl, OTIENSAIOIIHE MMOMElIle-
HHS XpaHEHWs aBTOMOOMIICH OT H30NHPOBAHHBIX PaMIl HOJ3EM-
HBIX aBTOCTOSHOK, ONpeAeIsSeTcs 0 3aBHCHMOCTH BHAA
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1/2
G, = m%[i'i) : (60)
Sar

rae S — XapakTepuCTHKA YAEJIBHOIO COIPOTHRIICHUSA BO3YXO-
IPOHHLAHHIO ABepeH 3amumaeMoro TtamOyp-wumo3a, M /KT
1 — KOJHYECTBO ABEpeH 3allHIaeMoro TaMOyp-1umosa.
PacyeTHrIe 3HaYCHHA XapaKTEPUCTHKY YIEIBHOIO COIMpPO-
THBICHUA BO3AYXONPOHHIAHUIO ABEpeH 3amMinaeMsix TamOyp-
[IUTFO30B MOTYT OBITE OIIpefie/IeHbl IT0 COOTHOUICHHIO BHAA

L, e 5300‘

Pa

[1pu npUMeHEHHH HACTHIBHBIX BO3AYIUHBIX 3aBEC B3aMEH
TaMﬁyp-Il].II}O3OB, OTACIHIOMNX MOMEIIEHHA XPaHCHHI aBTOMO-
Ousielt OT M30MHPOBaHHBIX PaMIl 3aKPBITHIX Ha/JI3€MHBIX H IMOJ-
3eMHBIX aBTOCTOSHOK, TpeOyeMBIil pacxoll BO3/yxa, [10/laBacMo-
r'o B COIUIOBOH ammapat BO3AYIIHOM 3aBechkl JAHHOTO THIIA, Clie-
IYET ONPENEATh 110 3aBHCHMOCTH

G, = Vp b0, (61)
TZE v, — CKOPOCTE HCTEYEH A BO3yXa U3 COILIOBOIO anmapara, M/c;
b, & — cOOTBETCTBEHHO JJIMHA H IIHPHHa COMNJla B TOPH30HTaIb-
HOH NpOEKUHH, M.

HopMupoBanHEIE TTapaMeTph! COIUIOBBIX alapaToB COOT-
BETCTBYIOT CJIEAYIOINHM 3HAYECHHSIM:

v, 2 10 M/c;

b2Bs 6=0,03m,
rae B;— mMHpHHA 3alIMIIAaeMbIX BOPOT H3OJHPOBAHHOH paMIibl
aBTOCTOSHKH.

4.3.3. Pacxon BO3myxa, nojaBaeMoro B TaMOyp-ILTIO3BI
(mdTOBBIE XONILY) MPH BBIXOAAX M3 JIHQTOB C pEKUMOM yTipaB-
NeHHS «II0XKapHas ONaCHOCTE» B [IOKOJIbHbIE, IOABAJIBHEIE, [1O]-
3eMHBI€ 3TaXH 3XaHUi pa3MYHOTO Ha3HAYEHHS, ONpelesIseTcs
3aBHCHMOCTBIO BHJIA
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G,- = an,. (-gq-) + mFd; [ 20 J 3 (62)
Sar Sar

TIe S — XapaKTePHCTHKA YAEILHOTO CONPOTHBIICHHS BO3NYXO-
NPOHHLAHHIO JBEpEH 3alMUIIaEMOTo TaMOyp-mmio3a (JTAGTOROIO
XO0IU1a), M /KI‘ n — KOJIMYECTBO ABepel 3ammMiaeMoro tamOyp-
mmo3a (mudroBore xo:a); Sy — XapaKTEpPHCTHKa YIEeJIBEHOIO
CONPOTHBIICHIS! BO3AYXONPOHHLIAHHIO ABepel THPTOROH IaxTh,
M’/KT; m — KOJIMYECTBO (Bepel THTOBOR IMaxTHL.

Pacxozn Bo3myxa, N104aBaeMOro B XOJUIEL JIMPTOB, HMCIOIIHX
PEXMM YNpPaBIECHHA «IEPEBO3Ka [IOKAPHEIX NOAPa3[ElIeHHI»,
Ha LOKONBHBIX, MOABAIBHBIX, MOA3EMHBIX TAXaX 3MaHui clie-
IYeT OIpeNensATh COTNACHO 3aBHCHMOCTH (59), McKmouas npu
3TOM 3alIHINaeMbIe XOJUTBl TaKUX JH(TOB, OTAENEHHBIE TaMOYp-
IUTIO3aMH OT [TOMEILUEHHMI XpaHCHHS aBTOMOOHIEH HOA3EMHBIX
aBTOCTOSHOK.

4.3.4. BenuynHy JaBiIeHHAs B 3alldiiaeMbIX TamOyp-
IITI03aX HEOOXOIUMO ONpeeNaTh COrIaCHO CIENYIOIIHM 3aBH-
CHMOCTSM:

8 HA03eMHOU yacmu

Bi=20-g(h +0,5h4:)(pa —pr ) (63)
8 N0O3eMHOU Yacmu
P =20+g(hy~(hyi+0,5hs))(pa—p:), (64)

rae hg; — BBICOTA OBEPHBIX MMPOEMOB 3aLIMINAEMEIX Tambyp-
ULTIO30B HA I-M 3TaXKe HAA3EMHOM 4acTH, M; Ay — BHICOTa
JBEPHBIX TPOEMOB 3AIMHINACMBIX TAMOYP-ILIIO30B Ha MHHYC i-M
3TaXE MOA3EMHOHN 4acTH, M.

4.4. Komnencupywomast noxa4ya Bo3ayxa

Bo3smemenne 065eMOB yAATAEMBIX TIPOAYKTOB FOPEHHA H3
IOMELUEHHH NpH moxape obecneynBaeTcst MOCPEACTBOM OIaYH
Hapy)XHOTO BO3yXa B HWXKHIOI YacTh TAKAX OMEICHNUI.
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Pacxox xoMneHcupyromeit nomady Bo3ayxa onpeneNseTcs
COOTHOMIEHHEM

G, = G , (65)

i-n

rae Gsm — pacxon yJaajiseMbIX IPOAYKTOB FOPEHUS HEMOCPENCT-
BEHHO M3 3allUINAacMOro IOMEIIEHHS, Kr/c; n— Ko3hOHIMeHT
Jucbananca.

HopMmupyemsrii mnanason momyckaeMoro aucbananca:

-0,3<n<0,3.

Jlna onpenenenus TpeGyeMoro 065eMHOTO pacXxoAa moja-
BAaEMOTO BO3/IyXa HEMOCPEACTBEHHO B 3aILHINAEMOE TIOMEIICHHE
IIPHMEHSETCS 3aBHCUMOCTD

L,=—, (66)
Pa
rae L, — o6beMHBI pacxod NOJaBaeMoro BO3AyXa, M/c.
Cnocobni mojauu BO3Xyxa MOTYT OBITH pasMHUHBIMH U
B OCHOBHOM [MOAPA3icIMOTCA HA MCIONL30BAHWE TPHHY/H-
TENBHOH M €CTECTBCHHOH BeHTHNALMH. IlocneHas MoxeT ObiTh
IpeAyCMOTPEHA C UCMOJIb30BAHHEM JBEpPEHl Hapy)KHBIX BEIXOAOB
TOMEIIEHHS MM CIelHalbHO BHIMOJHEHHBIX BO3AYXOIPHTOY-
HBIX KaHaloB. TpeOyemele pa3Mephl IPOXOAHBIX CEYEHHMIH TaKuX
JABEPEH M KaHAJIOB OMPEAE/ISIOTCS C YYETOM HX (aKkTHIECKOTro
TH/IPaBIHYECKOTO CONPOTHBIICHHA, COOTHOCHMOIO C YCTaHOB-
JNEHHLIM CTAaTHYECKHM JaBIEHHEM BBITSDKHOH IMPOTHBOZBIMHOH
BEHTHJIAIHH.

4.5. Ilonaua Bo3ayxa B NOMeNIeHNs 30H 0€30NACHOCTH

3amuTta OPUTOYHOH MPOTHBOALIMHON BEeHTHiIALMEH mO-
MeIIEeHHH 30H 6e30MacHOCTH AODKHA OCYHMIECTBIATHCH TIOCpen-
CTBOM IOAAQYH HApYXHOro BO3[yXa HENOCPEINCTBEHHO B 3TH
MOMEILICHHA JUIA CO3JaHHA B HHX HM30BITOYHOTO NaBJIEHHs TpPH
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3aKpBITBIX ABEpAX M o0ecnedyeHWs MUHHMAILHO RONYCTUMOit
CKOPOCTH MCTE4EHHd BO3NYyXa uepe3 OJHY OTKpPBITYIO ABeph 3a-
nminaeMoro noMeineHua. C yderomM HOPMHpPOBaHHO 00YCIIOB-
NeHHOH HeoOXOIMMOCTH NOJUIEpXKAaHUS TeMilepaTypbl BO3JyXa
B 3AIMHIIAEMEIX IOMELIEHHIX B AUAlIA30HE 3HAYCHUH, YCTaHOB-
JICHHBIX IIPOEKTHOIl TeXHONOrHeH JKCIUIyartau¥ 3JaHus, Lene-
coo0pa3HO NMPUMEHEHHE Pa3THYHBIX CHCTEM NMPHTOUYHON NpPOTH-
BOIBIMHOM BEeHTHIAUHY JUId [I0Ja4d HAPYXKHOTO BO3AyXa B 3TH
ICMEICHHA.

CucremMbl ONHOH M3 TAaKMX Pa3sHOBHUAHOCTEH JIOMKHBI
obecrnieyuBaTh IMOAAYY HAPYXHOTO BO3AyXa B 3aIlMINaeMoe IT0-
MEIIEHHE B KOJIKYECTBE, JOCTATOYHOM 1719 €0 HCTEYEHUS Yepe3
OJIHY OTKPBITYIO JABEPh ¢ MHUHHMAJILHO JOIYCTUMOH CKOPOCTBIO
(B mepHoO/A 3BaKyallMy JIIOACH B MOMELICHHE MOKapode3onacHoH
30HbI). Benmuuuna pacxona mojaBaeMoro B 3alngliiaeMoe iome-
IIEHHE HAPYXKHOTO BO3JyXa ONpEeseTCs 3aBHCHMOCTBIO (59).
IlpyyeM HOpMMpOBaHHAS MHHHMAILHO IOMYCTHMAas CKOPOCTH
HCTEYEHHS BO3/(yXa 4epe3 ONHY OTKPBITYIO JBEPh 3alHILaeMOro
MOMEINEHHUS COCTABJIAET:

v, 2 1,5 M/e.

Cuctembl Apyroit pasHOBUAHOCTHM NpeJHA3HAYECHBI IS
MONAa4YH HOIOJHUTENBHO HarpeBacMoOro HapyXKHOIO BO3Jyxa
B 3allMIaEMBbIe MOMELIECHHS IPH UX 3aKpBIThIX JABEPAX (B NEPHOL
C MOMEHTA 3aBEpLICHHS 3BaKyallMH JIIOACH B NOMEIIEHHE 30HEI
6e30macHOCTH H B TEYEHHE BpPEMEHH HX NpeObIBaHHS B TOM
NOMENICHHH A0 Havyaja crnacaTelbHbBIX paboT moXapHBIMH MO~
paszaeneHusamMu). TpeOyeMble 3HayeHHA JABJICHHS B 3allMilac-
MOM MOMELIEHHH M PacxoJa [OJAaBaeMOro B HETO IOAOTrPETOro
BO3J1yX4a ONpeIedIoTcd NPH 3TOM 3aBHCHMOCTAMH BHAA

Py =20-g(h+0,5k45 ) (pst —Psr ); (67)
Py =20+g(hy—(hi+0.5hsy i) (pa—py)s  (68)
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20
Gqf = ana;f T . (69)
Sd_‘j
rae Py; — naBnenue B 3al0UIAEMOM MTOMELIEHHH Ha i-M HAJ3eM-
HOM 3Taxe, Ila; P, — JaBjicHHE B 3aIMINACMOM IIOMEILEHHHU
Ha MHHYC /-M moaseMHoM 3Taxe, Ila; py — MIOTHOCTL BO3AYXa
IIpH pacyeTHOH Temmepatype 1y wnu 7, Kr/M3; Pgr — MIOTHOCTD
BO3/lyXa MpH pacueTHOH Temmepatype Ty KI/M; Gy — pacxoq
BO3yXa, MOJABAEMOro B 3aIlMINAEMOE MOMEIIEHHE, KI/C; Sz —
XapaKTEpHCTHKA Y/JENBHOrO CONPOTHBJICHHS BO3IYXONpPOHHLA-
HUIO 3aKpBITHIX ABEpel 3aliMINaeMoro roMeIleHHs, MJ/KI“; Fayr—
IUIOLIab ABEPHOTO IPOEMa 3alHIIAEMOr0 MOMEINEHHA, M} 1 —
KOJIMYECTBO JBEPHBIX HPOEMOB 3allHINAeMOro [OMELICHH,
hag; — BEICOTA ABEpEH 3alMINAEeMOro NOMEINEHHA Ha i-M Hal-
3eMHOM OTaxe, M; Ay — BBICOTA IBepeil 3alllMilaeMoro moMe-
IIEHUSA Ha MHHYC i-M [OA3EMHOM 3TaXe, M.
Temneparypa moporpesaeMoro BO3AyXa B 3alHILAEMOM
noMeleHuH fomkHa 66iTh He HIke 18 °C (T = 291 K).

5. TEXHHYECKHE XAPAKTEPUCTHKH
OBOPY1OBAHHSA

JInsg cucTeM BBITSIKHOM M IIPHUTOYHOH NPOTHBOABIMHOM
BEHTHJIAI[UH B Ka4eCTBE OCHOBHEIX [1apaMeTpOB, MOMJIEKAUINX
y4eTy, pacCMaTpHBalOTCA BEJIHYHHBI JABACHHA H MOJAYH BEH-
THJIATOPOB.

5.1. OGopynoBanne CHCTEM BhITHXKHOM
NPOTHBOALIMHOK BEHTHIAAN

5.1.1. C yueToM nony4eHHBIX pacyeTHLIX 3Ha4eHHH Gy 4
T, AN NOMEHIEHUH, 3aIMUIIAEMBIX BBITSOKHOH IPOTHBOABIMHOM
BEHTWHILIMEH, COTTIaCHO NMPUHATHIM UCXOJHBIM JaHHEIM OIIpejie-
J9€TCA HeOOXOOMMOE KOJHYECTBO JIBIMONPHEMHBIX YCTPONCTB
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U MX pa3MenieHHe. B COOTBETCTBMM cO CTPYKTYpHOH cxeMoii
CHCTEM HaMeyaeTCs TPacCHPOBKA 3TAXHBIX BRITSIKHEIX KaHAJIOB,
BEPTHKANbHBIX KojuekTopos. [IpesycmarpusatoTes MecTa ycTa-
HOBKH BEHTHJIATOPOB C PHKCHPOBAHHBIM HApPY>XHBIM BEIOPOCOM
NPOYKTOB FOPEHHS.

[TpenBapuTenbHBIA BEIOOP pasMEPOB NPOXOAHBIX CEMEHUH
COOPHBIX 3/IEMEHTOB BBITSDKHBIX KaHajiOB M 00opynoBanns (pe-
HIETOK, KJIANaHOB) MPOM3BOJHTCA, CX0AS M3 ycnoBus obecre-
YeHUA MaKCHMaJIbHOH CKOPOCTH TedeHMs ra3oB He Oonee 11 M/c
(mpemnmoutHTensHo B Auamazode 9...11 M/c). Ecmn ykasannoe
YCIIOBHE ABIISETCH HEBBIIOIHHMBIM, BBHAY OrPaHMYECHHOH BO3-
MOXXHOCTH MPOKJIAJKH KOHCTPYKLHMii BEITAXKHBIX KaHAJIOB C CO-
OTBETCTBYIOIMMH pa3sMEpaMH Ha BCEM NPOTHKEHHHM WM JIO-
KanbHO, BbIGHpaeTcss WHOH THMOpa3Mep CEeYeHHE C BO3MOXHO
MEHBIIUM YBEIUICHHEM CKOPOCTH.

5.1.2. Ha HagaqpHOM ydyacTKe BBITSDKHOTO KaHaiga (B 3a-
IMINaeMOM TIOMELICHMH) onpeaensaeTcs Tpebyemas BeJHYMHA
JIaBIICHUS NOCPELCTBOM 3aBUCUMOCTH BHJIA

2

Aoidn: )
Pano = Py +0,50m0| S o2 o, + 3 2000Yem0s | (70

deO.l‘

rae P;,o — CTaTHYeCKOe AaBlIEHHE B BHITHKHOM KaHaje B KOHIE
HavyaJILHOro y4actka, [1a; Py— nobaBouHoe craTHyecKoe NaBiieHHe,
ITa; &y — x03pHHUMEHT i-rO MECTHOTO CONPOTHBICHHA Ha Ha-
9albHOM YYacTKe BBITS)KHOTO KaHama; Ag; — Ko3hQuimeHT co-
NPOTHBJICHUA TPEHUA I-I'0 3JleMeHTa BHITSKHOTO KaHalia Ha Ha-
YaTEHOM Y4acTke; lo; — [UTHHA j-I0 3JIEMEHTa BBITSXHOIO KaHana
Ha Ha4yallbHOM YYacTKe, M; dgo; — 3KBHBAJICHTHEIH IMApaBiIHMye-
CKHH OHaMeTp {-T0 JNEMEHTa BEITAXKHOIO KaHala Ha HaYalbHOM
Y4acTKe, M; Psmo — IUIOTHOCTH ra3a NpH pacueTHOH TemilepaType
Tomo ABIMOBOTO CJIOS B 3alIMINAEMOM TIOMELUEHHH, KI/M; Vemoi —
CKOPOCTh ra3a, NMEpPEMEINacMoro B i-M 3JIEMEHTE BHITAKHOTO
KaHaJTa Ha Ha4aJbHOM yJacTKe, M/C.
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Bennunna no6aBOYHOro CTaTHYECKOTO HABIEHHA B BHI-
TAXHOM KaHaJlC ONpeAesseTcs N0 CyMMapHbIM HOTEPSM JAaBie-
HHS B IPHTOYHBIX YCTPOHCTBAX KOMIEHCHPYIOIIEH NOJaYH BO3-
JyXa C ECTECTBEHHBIM MTOOYXIeHHEM TATH:

R =R,G;,
rae R, — SKBHBAJIEHTHOE COMPOTHBIIEHHE BO3IYXOIPHTOYHOIO
XaHauna, Kr - M"; G, — pacxoll NpHTOYHOTO BO3/yXa IO 3aBH-
CHMOCTH (65), kr/c.

JloxanpHas CKOPOCTE IEPEMEIIAEMOT0 B KaHaJie rasa onpe-
JENAETCH COOTHOIIEHHEM

Gsm(l

psmﬂEDJ' ’
rae Fy; — niomans NPOXOAHOIO CEYEHHs i-T0 NIEMEHTa BBITAXK-
HOTO KaHAJa HA HAYATTBHOM YYacTKe, M’

Jiia  onpenefeHHs SKBHBaNEHTHOIO CHIPABIHYECKOIO
OHaMeTpa MPAMOYTOJBHOIO CEYEHHA i-rO 37eMEHTa KaHaja Ha
Ha4yaJbHOM Y4acTKe HCIIONb3YeTCA COOTHOINEHUE

ey 72
+b
rJie a, b — paaMepsl CTOPOH CeYeHHus, M.

Koa(pHUHEHTBI MECTHOTO CONPOTHBIIEHHA ONpPENeNA0TCS
10 cripaBOYHBIM JaHHBM [8], a2 ko3 dHUHERTH conpoTHRICHHS
TPEHUA — 110 H3BeCTHOH 3aBucuMOCTH A Jl. AnpTimyns:

1/4

A.Q,' =(,1 1('£8—+ . ) y

ReOi deOi
TAe k— HKBHBANEHTHAS MICPOXOBATOCTh BHYTPEHHEH NOBEPXHOCTH
KaHaja (115 BO3LYX0BOIOB K3 cTank k = 0,1 MM).

Hpu »1oM xputepuit Reg; onpenensercs no tennogusuye-
CKHM NapaMeTrpaM JbIMOBBIX Ta30B, HNPHBEAEHHLIM B HPHIL. 2
HacTOSIIAX pEKOMEHalyi:

(71)

Vim0 =

(73)
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Rey, = Psm0Vsmoideoi i (74)
Hsmo
[A€ Msmo — AMHAMHYECKAA BA3KOCTE Taza Mpu Temmeparype 7 mo,
KT - M/c.

5.1.3. Ecnu mexay BepTHKaIbHBIM KOJUIEKTOPOM M Ha-
YaJbHBIM Y44CTKOM KaHajla pacCMaTpHBAEMOH CHCTEMEI Cyllle-
CIBYET IIPOMEXYTOUHBIM TPAH3UTHBIA Y4YacTOK, TO COOTBETCT-
ByIOIllasd BEJIM4YHHA JaBJICHUA B HEM MOXKeET OBITH onpeneneHa
o 3aBHcuMocTu (70) npe coorBercTBYIOmEl 3ameHe Py, Ha
P, Po Ha P,. ITonpaBka Ha H3MeHEHHE BETHYMHEI MACCO-
BOro pacxofa B KOHIE TaKOro NpOMEXYTOYHOI'0 TPAH3HTHOrO
y4JacTKa OIpeReIAeTCH 3aBUCHMOCTBIO

Gimo = Gomo +AGaa, (75)
re Ggno — MACCOBBIH Pacxoj] rasa B KOHEYHOM CEYEHHH Mpo-

MEXYTOYHOIO y4yacTka kaHana, Kr/c; AGg, — MOACOCH! BO3AyXa
yepes KOHCTPYKUHMH IIPOMEKYTOHYHOIO y4acTKa KaHana, Kr/c.
Bemnunna AG, onpenensercs CoracHo 3aBUCHMOCTAM IO
. 1 npui. 3 HaCTOALMX PEKOMEHAALIMH.
H3MeHenne Temnepatypsl rasa B KOHEYHOM CEHEHHHM IIPO-
MEXYTOYHOr'0 Y4acTKa KaHaja ONpeeNaeTcs 3aBHCHMOCTRIO
T, = Cpsm0Gsmolsmo + AG T, — g/l , (76)
c;JsmOG.;mU
Tae g)—NOTepH Temjla Ha €OWHMLY /[IMHBI KaHana, BT/M;
[ — cymmapHas JIHMHA [POMEKYTOYHOTO YYacTKa BBHITSIKHOTO
KaHana, M.
VYienbHble MOTEPH TEIUIA ONpEeNeIAIOTCS 3aBHCHMOCTAMH

BHOa
9 = kTomo —T,) 5 (77)
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%)
k,=[ L ¢ lple, 1 pde, ! } (78)
aldel A'l del 2)-'2 dez aldeZ

roe k;— xoddpdunuent remnonepenaun, Br/(M - rpan); oy, oz —
K03 GULHEHTH! TEIUIOOTAAqH OT ra3a K BHYTPEHHEH HOBEPXHO-
CTM ¥ OT BHELTHEH MOBEPXHOCTH KaHala K OKPYXAIOIIEMY BO3-
OyXY, BT/(M2 - Tpa); A, A2 — K03 PUIHEHTH] TETLIONPOBOIHOCTH
MaTepHanoB COOCTBEHHO KOHCTPYKIMH KaHaa (BO3IyX0BOa) H
OrHE3aMMUTHOTO NOKPbITHS, BT/(M - rpan); d,, d.2, de.3 — 5kxBHBa-
JNEHTHBIH THAPABIMYCCKHN AHAMETp, COOTBETCTBYIOIMA BHYT-
PEHHEH MOBEPXHOCTH, BHEIIHEH NOBEPXHOCTH KaHana {BHYT-
peHHelH IOBEPXHOCTH OTHE3alWTHOrO CIOA) M BHEINHEH Io-
BEPXHOCTH 3TOTO CJIOA, M.

Koa¢HuKHEHTH TENIONPOBONHOCTH A} H A2 HAXOMATCA IO
CNpaBOYHBIM JaHHBIM JUI KOHKPETHBIX MaTepuaioB. 3HaYeHHE O
olnpeaenierca U3 KpHTepHANbHOH 3aBHCHMOCTH BHIA

0,25
Nu, =0,021Re%® Pr}* [;ij R 79
Ly
rae Nu, Re, Pr — xputepuu Hyccensra, Peiinonsaca u Ilpangris
COOTBETCTBEHHO; €], Eg — NONPaBOYHBIE KO3PDHIHEHTEI;
- Nu f?\. sm0

del -

KonnyecTBeHHbIe 3HaYeHUA kodddHIHEeHTa £ ycTaHAB-
JIMBAIOTCHA 1O TabNHWYHBIM CAPABOYHBIM ITAHHBIM, @ 3HAYEHHS
k03¢ GHUUKEHTA £ ONPEAEAIOTCS COOTHOIEHAEM

gg = (M) , (81)

R
rae R — pannyc u3ruba KaHana, M.

o (80)
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Beuay Toro, uro TeMneparypa Ha BHeIIHel MOBEPXHOCTH
OTHE3ALMTHOTO C0s (MOKPHITHA) BBITSHKHOTO KaHajla ABJISAETCS
HEM3BECTHOH BEIHYMHOM, pacueT 3HA4YEHUA ¢| MPOU3BOAMTCH
TIOCIeA0BATENBHBIMH TIPUOTHXKEHHAMH, Ha NMEPBOM lare KOTO-
peix 3amaercs 3HadeHHE T, < T < Typ.

5.1.4. ina y3na npucoeJMHEHHS K BEPTHKATLHOMY KO-
JIEKTOpPY Ha4aJbHOTO Y4acTKa BBITYKHOIO KaHamla (C yrmoMsHy-
TBIM BBIILE MIPOMEXYTOUHBIM TPaH3UTHBIM YYacTKOM) Oompeje-
JseTcs AaBlI€HHE B KOHEYHOM CeYeHMM 3TOro y3iaa (Ha BXoje

B BEPTHKAIBHEIH KOJUIEKTOp):

Pt = P +0,5800%m0 (Vimo ) (82)

TJ€ Vimo — CKOPOCTH ra30BOTO TOTOKA, M/C; Plyo — MIOTHOCTB

nepeMeraeMoro rasa npy temneparype 7Ty.q, K; & — koaddu-
IIMEHT MECTHOTO CONPOTUBIIEHHUS.

Jlns onpeneneHus CKOPOCTH Vimg M TeMIEpParypbl Ty
MOryT OBITh MCIIOJIB30BaHbI 3aBUCHMOCTH (71), (75) u (76). 3Ha-
ueHHe &) ONpeneNsercs [0 ClIpaBOYHBIM JaHHBIM [8] ¢ ydeToM

T€OMETPHYECKHAX XapaKTEPUCTHK y37a NPUCOESAMHEHUS ITAKHOTO
KaHa/la K BEPTUKAIBHOMY KOJUICKTOPY NpPH HAIHYMM MPOTHBO-
noxapHoro KianaHa, Kosg@uimeHT MECTHOTO COMPOTHURIIEHUS
JUls 3TOTO KJalaHa oIpefensercs M0 TeXHHUYECKUM JaHHLIM
NpeNIPHUATUSA-U3TOTOBUTES.

5.1.5. Jlanee mpou3BOJAMTCA YCIIOBHOE pa3ZieicHHE BEpPTH-
KallbHOT'O KOJUIEKTOpA HA Y9acTKH C IPAHHIIaMM B YPOBHSX MEX-
ITAXKHBIX NEPEKPBITHH 3/anudA. B kadecTBe BXOAHBIX mapamer-
POB /IS IEPBOTO TAKOTO y4acTKa IPHHMMAIOTCH BBIYHC/ICHHBIS
BBILIE 3HAYCHUA:

'Rvmia T;m] - Ts'mOa G.s‘ml =G;‘m[] <

B cooTBeTCTBMH C JaHHBIMH TIapaMeTPaMH M FeoMeTpHYe-
CKHMH XapaKTepPHCTHKaMH BEPTHKANBHOTO KOJLIEKTOpa JOMOJI-
HHUTENLHO ONPEAENAIOTCH BETUYAHH P, Msmis dets Vsm1s RE1, Al
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NpH HCHOJNE30BAHHH KOTOPHIX BBIYHCIAKOTCA 3HAa4YEHHA H3MeE-
HACMBIX IMapaMETPOB B KOHLUEC HJAHHOTO Y4YacCTKa BRITAXHOIO Ka-
Hana rno 3aBHCHMOCTAM CJICOYIOLIEro BHAA:

M
Pz = Pom +0»5psm1 ZE_,] +M X

del
X V2,1 =~ gha(Pr — Psm1) s (83)
0,65
AGM=3,556-10-5p{£”"'~¥f'-’f—2~] I lha)s 89
el
p 1/2 .
AGpar = Fyp | =22 | (85)
Sqosm
Gsmz = Gsm] + A(;a’al + AG@al; (86)
ot Tt +To(AGig + AGpat)— g (1 +
nmzchsl sm1Lsm1 + 1o (AG apat) —dn (4 h:)’ &7

cpmeGsml

rae AGy, — MONCOCHL BO3/yXa 4Yepe3 KOHCTPYKIHH JaHHOTO
Yy4YacCTKa BBITSHKHOTO kaHana (coriacHo n. 1 npui. 3 HacTOsmMxX
peKOMeHAaNui), M; AGy,,1 — OACOCH BO3/yXa Yepes 3aKphIThil
NPOTHBONOXAPHBIH KlanaH JAaHHOIO y4YacTKa BHITAXKHOIO KaHala
(cormacHo 1. 2 mpHIL. 3 HaCcTOAIIMX peKoMeHnaimii), M; Iz — cyM-
MapHas [IMHAa FOPU30HTANLHO OpHEHTHPOBAHHBIX 3NEMEHTOB
BBITSUKHOTO KaHana Ha JAaHHOM YYacTKe, M; /; — CyMMapHas
IUIMHA BEPTHKAIBHO OPHEHTHPOBAHHBIX 3JTEMEHTOR BBITSKHOIO
Kagana Ha JJaHHOM Y4acTKe, M; Fy) — IUlomans IpoXoJHoro ceye-
HHS BRITSDKHOTO KaHasa Ha JIaHHOM Y4acTKe, M2 Fip1 — nnOmane
[IPOXOIHOTO CEYCHHS 3aKPBITOro KaanaHa AaHHOTO Yy4acTKa BbI-
TKHOTO KaHana, M’; Sapsm — XAPAKTEPHCTHKA YIAEABHOIO COIPO-
THBJIEHHA IHIMOTIa30INpOHHUAHHIO 38KPLITOTO KIanaHa JaHHOrO
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y4yacTKa BBITSIKHOI'O KaHana mpH Temmeparype Ty, (corjacHo
M. 2 NpHIL. 3 HACTOALIMX PEKOMEHIALIMIA), M3/K1"; p, — ILIOTHOCTH

BO3[yxa npu temneparype 7, , K.

VY IeneHbIE TEIUIONOTEPH g ONPENENSIIOTCA COTIacHO BEI-
HIenpuBeAcHHBIM 3aBUcHMOcTAM (77)...(81). HeobxomumocTs
Onpefe/IeHHs YKa3aHHBIX TENJIONOTeph NOJDKHA OBITH yCTAaHOB-
JIeHa pacyeTHol oLeHkoil mo 3aBucuMocTH (87) npH yCIOBHOM
MCKJIIOHYEHHH TIOACOCOB BO3/lyXa B BBITSIKHOH KaHalm Ha pac-
cMaTpuBaeMoM y4uacTke (IpH G = 0, Ggpe1 = 0): eciu pacuer-
HOE MafeHUEe TEMIIEPATYPHI IIPH 3TOM B KOHLE JAHHOIO yJacTKa
cocTaBuT meHee 1 K, To nocnenoraTensHOCTE BBITOJIHEHHS pac-
4eTa Ha BCEX YYacTKaX BBITSDKHOIO KaHajia MOXET OBITH BOC-
npoH3BeieHa 6e3 yueTa 3THX TeILIONOTeDb.

5.1.6. BrryucneHHbIE 3HAYCHHS W3MEHAEMEBIX 1apaMeTpoB
B KOHLE Y4acTKa BBITS)KHOIO KaHaja Io I 5.1.5 NpHHUMAIOTCH
B KayeCcTBE BXOJHHIX MNapaMETPOB IUIA CICAYIOIIEre y4acTKa
aToro KaHana. [loiyyeHHbIE B UTOTe aHANIOTHYHEIX BBIYHCICHHH
(U1 BCEX MOCNIEAYIOIIHX YYACTKOB BHITSDKHOIO KaHajia) 3Haue-
HUA Poup, Tsmy, Gsmy UCIIONB3YIOTCA U1 KOHEUHOTO ONpelesie-
HUA TpeOyeMBIX lTapaMeTpOB BEHTHIIATOpA CHCTEMBI:

L = 3600%’1‘ﬂ : (88)
smN
P, = sz, (89)
smN

rae L, — mojiaua BEHTHIATOPA, M/a; Py, — NIPUBEACHHOE K CTaH-
J@pTHBHIM YCJIOBHAM CTaTHYECKOE JAaBICHHE BeHTWIATOpa, [la;
P;— cymMMapHOE CONPOTHBJIEHHE NPHCOEAMHUTENBHEIX BO3AY-
XOBOZAOB (OT KOJUIEKTOpa A0 YCTPOHCTBa Hapy»HOTO BhIOpOCa,
BKJTIOYas BO3AYXOBOJBI 00OBA3KH BeHTHIATOpa), [1a.

Ilpu ycrpoiictee HapyxHOro BeiOpoca MpPOSYKTOB rope-
HHA Ha ¢acaze 30aHHA B COOTBETCTBHH C HODMATMBHBIMH Tpe-
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boBanuamH [1] npusenenHoe cTaTHYecKOe AaBIECHME BEHTHIIA-
TOpa CIeAyeT ONpPEAENATh 110 3aBUCHUMOCTH BHIA

(PsmN + Pci + O,SPS,”NV})

PsmN

rie vy — MHHUMAIBHO HeoOXOOMMas CKOPOCTE MCTEYEHHS Mpo-
JYKTOB TOpPEHHA 4Epe3 YCTPOHCTBO HApYXHOro BhIOpOCca B mep-
NEHAHKYNAPHOM (pacany HanpaBleHHH, M/C.

HopMupoBaHHOe 3HaueHHe yKa3aHHOM CKOPOCTH COCTARJISET:
vr=> 20 M/c.

5.1.7. Jna cucTeM BBITSHKHON NMPOTHBOIABIMHOM BEHTHIISA-
I[HH ¢ €CTECTBEHHEIM N00Y)KACHHEM TATH MHHHMAIBHO He00X0-
JHMMO€E TIPOXOJHOE CEUEHHE [IBIMOBBIX JIOKOB, YCTAHABIMBACMBIX
B MOKPBITHAX 3aHHI, ONPEAENAETCA 3aBHCHMOCTRIO

ZFsmi = ZGer' X
% Zpsm(ghsm(pa_psm)+0:25(kuw+kuw*2kaws)pavc%)
Eas+1

1€ Fiyi — IVIOMIANTE IPOXOHOTO CEYEHHA i-I0 ABIMOBOTO JIEOKA, M
Edi — KOdDGOHULUHEHT a3POJHUHAMHYECKOTO CONPOTHBJIEHHSA [-I'0O
JABIMOBOIO JIIOKA; Psn — IVIOTHOCTH rasa B ABIMOBOM CJIOE€ TIpH
Temmneparype Tom, KI/M;, Higm — TOMUIMHA THIMOBOLO CIOS, M; Gomi —
MAacCOBBIM pacXoj rasa depes i-H ABIMOBOH JIIOK, KI/c; pg—
MJIOTHOCTE HapyXHOro BO3Ayxa NpH TeMuepatrype 71, KT/M;
V, — CKOPOCTb BETpa, M/C; Agywws Kawds Kaws — A3IPOAHHAMHYECKHE
K02 PHIHEHTH BETPOBOTO Halopa COTJiacHO M. 2.3 HacTOAIHX
peKOMEHIalui.

Jns Bbibopa 3HaueHHH Gy, Tsm CHEOYET PYKOBOICTBO-
BaThCA JAHHBIMH pa3A. 3, a 3HaueHud Ty, Koww, Kawos Kawss Va
clienyer PARAMATD COTIaCHO pasfl. 2 HacTOAUIMX PEKOMEHJALHH.
3navyeHud KodppHuUHEeHTOR Ey NOIKHBI COOTBETCTBOBATH TEX-
HHYECKMM JIaHHBIM NpeANpUATHH-H3TOTOBHTENEH.

P, =12 (90)

=172

» 1)
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5.1.8. MuHnMansHO HeoOX0MMMas MIomank MPOXOIHOTO
CedeHHs JIBIMOBBIX JIIOKOB, YCTaHABIHBAEMEIX B HapyKHbIX orpa-
XIeHUAX QacanoB 3JaHUK (B TOM YHCIE B OKOHHBIX NMPOEMax
(ppaMyr ¢ aBTOMAaTHYECKH W JMCTAHLHOHHO YIPABIAEMBIMH
TIPHBOJAMH), OIPEAENAETCHA 3aBHCHMOCTBIO BHIa

Fan= i 92)

2Psm (ghf (pa _psm) +0., 25("«1;}0 _ktxww) Pa\%) i
Ea

rae Fgn— cyMMapHas IUIOIAJb OPOXOJHOTO CEYEHUA MPUHYIH-
TEIBHO OTKPHIBAEMBIX (paMyr, M; £, — K03pOHIMEHT azpo-
JIMHAMHUYECKOTO COTPOTHBIEHUS OJHOTHMITHBIX (PaMyr; Psm —
IUIOTHOCTE Ta3a B AEIMOBOM CJIO€ NP TeMneparype Igm, Kr/m';
hy—BBICOTAa OT pAac4eTHOIO YDOBHA pPacMOJIOXCHHA HIKHEH
rpaHUIB! JHIMOBOTO CIIOA IO T€OMETPUYECKOTO EHTpa QpaMyr
OZHOPAIHOrO PacroNoxeHus, M; Gy, — CyMMAapHBIf MacCOBBIH
pacxoJ raza 4epes OTKPhIThIe GppaMyTH, Kr/c.

Bribop HeoOxoauMBIX AN pacyeTa MapameTpoB H Ko3gd-
¢bHIUHEHTOB CleayeT MPOM3BOAWTE 10 aHaloruy c n. 5.1.7 Ha-
CTOAIMX PEKOMEHAALHH.

5.2. O6opynoBanue cucTeM NPHTOTHOH
NPOTHBOABIMHOH BEHTHISLHH

OcHOBHBIE MapaMeTphl CHUCTEM MPUTOYHOH MNPOTHBO-
JBIMHOH BEHTHJISIMM ONpENEeNsOTCA COTNIacHO CIENYHOIHUM
3aBHCUMOCTAM.

JIns TeCTHRYHBIX KIETOK

vaiﬂsﬁw_; (93)
Pw =l,2(PSN +ghsN(pa "ps)+g’703 (pa _pr)'*‘Pds), (94)

Pa
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rjae L, - nogaya BeHTHIATOpA, M3/q; P, — ipuBeneHHoe craTu-
4ECKOe JlaBleHHe BEHTHIATOpa, [la; Gyy — pacxonx Bo3nyxa, mo-
JABAEMOT0 B JIECTHHYHYIO KJIETKY MJIM €€ KOHCTPYKTHBHO BBI-
NENIEHHYIO 30HY, Kr/C; Pgy— NaBICHHEE B OroJIOBKE JIECTHUYHON
KJIETKH MM B BEPXHEH HacTH € KOHCTPYKTHBHO BBIIEJICHHOM
30HbI, Ila; Py — cyMMapHOE COMPOTHBIEHHE MPHCOEIRHUTENb-
HBIX BO3JYXOBOZOB (0T 3amIMINAeMOM JIECTHHYHOM KISTKH HIIH
€€ KOHCTPYKTHBHO BBIJEJIEHHON 30HBI 0 MPUEMHOTO YCTpoiicTBa
Hapy>XHOT'O BO3IyXa, BKJIIOHYAs BO3AYXOBOIBl OOBA3KH BCHTH-
nsrtopa), Ila; p, — nnotHocTs Bo3myxa npu Temneparype T, KoM’ :
Ps ~ IUIOTHOCTH BO3QyXa IpH Temmneparype T, KI/M'; Py — ILIOT-
HOCTB BO3IyXa TpH Temneparype T, KI/M; gy — BBICOTa JI6CT-
HHYHOH KJIETKHM WIM €€ KOHCTPYKTHBHO BBLIEJICHHOH 30HEI MEX-
Iy YPOBHAMH HMIKHETO W BECPXHEro 3Taxed, M; Ao, — pa3HOCTH
MEKIY YPOBHAMHM paclONOKEHHUA IPHEMHOTO YCTPOMCTBa Ha-
PYXHOTO BO3/1yXa H OT0JIOBKA JIECTHHYHOHN KJIETKH WJIM BepxHei
4acTH €€ KOHCTPYKTHUBHO BBIJIEJIEHHOM 30HBI, M.
Jinst nupToBBIX maxT

i 36OPOG,W; 5]
P h = a — Pr P
P, =1,2( W + 8y (Pa —p1 )+ 8hor (Pa —pr ) + d!)’ 96)

Pa

rae Gy — pacxol Bo3[yxa, NMOXaBaeMoro B JUGTOBYIO MaXTy,
kr/c; Py — nasneHue B orosoBke nu¢TOBOH maxtel, Ila; Py—
CYMMAapHOE COMpOTHUBJICHHE HNPHCOCTHHHTEIbHBIX BO3IyXOBO-
JoB (0T 3amuutaeMoi 1u(TOBOH INAXTHI 10 IPUEMHOTO YCTpOi-
CTBa HapyXHOT0 BO3IyXa, BKJII0Yas BO3AYXOBOAbI 0OBA3KH BEH-
tunaropa), Ila; p; — niuoTHocTs BO3Ayxa TpH Temmeparype T,
KI‘/M3; hiy — BbIcOTa MUQTOBOM MAXTHI MEXAY YPOBHAMH HHX-
HEr0 W BEPXHEro JTaXeH, M; Ay — pasHOCTh MEXIY YPOBHAMH
PacHoIOKCHHA IIPHEMHOPO YyCTPOHCTBa HApyXHOIO BO3AyXa M
OrOJIOBKa TAMPTOBOM MIAXTEI, M.
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HTPHITO)KEHHE 1
(cnpasounoe)

ONPEJEJEHHE OCHOBHBIX TAPAMETPOB
MNOXKAPHOHU HAT'PY3KH ITIOMEIIIEHUH

B mepeueHb 0CHOBHBIX MapaMeTpOB NMOXKAPHON HArpysku
BXOJAT yAENbHBIC, B TOM YMCIIE MPUBEZCHHBIE H KPHTHYECKHE
BEIIMYMHE]L, & TAKKEC YCPCOHEHHBIE MOKa3aTellH Temmobusnye-
CKMX CBOMCTR. [{1s onpeaeneHns NaHHBIX NapaMeTPoOB HCIIONb-
3YIOTCA COOTHOIIEHHUS M 3aBHCHMOCTH CJIE/IYIOILErO BH/IA:

1. YnensHas IpHUBENeHHas NOXapHas Harpy3ka, OTHECEH-
Has K IIOINALM [10]1a TOMEHIEHHS, COOTBETCTBYET 3aBHCHMOCTH

g = MY mQp

FyQh

IZIE go — IOXKApHast Harpy3ka, Kr/M’; OF., OF, — coOTBETCTBEHHO
TEIJIOTA CrOPaHys i-ro BEIlecTBAa MM MaTepyalla B COCTaBe IMO-
XapHOH Harpy3ky H TEIUIOTa CropaHHA JpeBecuHsbl, Jk/Kr; m; —
OTHOCHTE/bHAsA MaccoBast JOJIS i-T0 BEILECTBa MJIM Marepuana
B cocTaBe NoXapHOH Harpy3k#; Fy — MIomams noaa noMme-
menus, M°; M — Macca moXapHo# Harpy3kH MOMEIIEHUS, KI.

3uauenus QF, OF, onpeaensroTces o CopaBoOvHLIM JaHHBIM,
NIpMBEICHHBIM B CTaHAapTe [6] u monorpaduu [7].

2. YnenpHad npHBeJicHHAA MOXAapHAd Harpyska, OTHeCeH-
Has K IUIOLIAJH TEIUIOBOCIIPHHHMAIOLIEH NMOBEPXHOCTH OTpaX-
JAIOIUX CTPOUTENBHBIX KOHCTPYKIMH NOMEMIEHHS, COOTBETCT-
BYET CIEYIOUIHM 3aBUCHMOCTSAM:

g MYy mQF
S T —
(Fw _'AO)QII:JI
F, =6V%3;

AG =E‘Ai9
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rae gx— NoXxapHas Harpyska, kr/m’; F,, — cyMMapHas IUIOatb
BHYTpEHHEH MOBEPXHOCTH OTPaXKIAIOIIHX CTPOMTEIBHLIX KOH-
CTPYKUMH MOMEIICHHA, M2; A;, Ao — momane i-ro npoemMa u
CyMMapHas IUIOILaab MPOEMOB NOMELIEHHA COOTBETCTBEHHO, M
V- o6beM momemeHns, M, M — macca MoXxapHOH Harpysku
NOMEIIEeHHUS, KT.

3. YaenbHOE KPHTHYECKOE KONHMYECTBO I[I0XKApHOH Ha-
I'PY3KH COOTBETCTBYET 3aBUCHMOCTAM

_ 450008y
Bl = 5000 © 6Vp
Rz

H_:ZAthOJ 4
V3
OPF.
Vo = 0,263m,
1000

T Zkep — YACIBHOE KPUTHYECKOE KOJIMHECTBO IOKAapPHOH Ha-
rpy3ku, kr/M°; Il — npoeMHOCTH NOMEMEHUs, M2 ho; — BEICOTA
i-ro mpoeMa IOMeLIeHus, M; ¥ — yIenbHOe KOTHYECTBO BO3YyXa,
HeOOXO0AMMOEe JUIA MOJHOrO CropaHHA NMOXKapHOH Harpys3kH Imo-
MELIEHU, M/KT.

4. Cpenuss TeIJIOTa CropaHus NMOXapHOM Harpy3KH COOT-
BETCTBYET COOTHOIIEHHIO

= P

Qi?cp = Z mQy; .

5. Cpensss cKOpPOCTH NOTEPH MACCHI IIOXKAPHOH HAarpysxu
COOTBETCTBYET COOTHOLUEHHIO

Vo= 2m¥,
rae ‘¥, — cKopocTh IOTEPH MACCHl {-r0 MaTepHalla MOXapHOii
HarpysKH, /(M2 - c).

6. JlnneitHas cKOPOCTH PacNpOCTPaHEHHMS IUIAMEHH 110 IIO-
BEPXHOCTH NOXApPHCH HArpy3Kd MOXET NMpHHHMAaThCH M0 Mak-
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CHMalbHOH BEJIMYHHE, XapaKTepHOM IS COCTaB/IAIOMIMX 3TY
Harpy3Ky MaTepHaJioB:

Ucp =Unmaxi»
rae Upac; — MaKCHMAJTBHOE 3HAYEHHE CKOPOCTH PacnpoCTpaHeHus
IUIAMEHH MO MOBEPXHOCTH [-T0 MaTepHala NoKapHOH HarpyskH
TIOMENIeHus, M/C.

3HaYeHHs TeIUIOTHI CrOpaHHA, CKOPOCTH TOTEPH MAacChl H
CKOpPOCTH pacnpOCTPaHEHHA [UIaMEHHU TI0 IIOBEPXHOCTH JUIs pa3-
JHYHBEIX MaTe€puasioB, KOTOPHIE MOTYT HaxOAUTBhCA B COCTaBe
NOXXapHOH HArpy3ky NOMEIICHWH, TpHBEAEHBI B CTaHAapTe [6]
H MoHoOrpadgumu [7].

XapakTepHble YCPEIHEHHBIE 3HAYEHHA JITHX NapaMeTpoB
JUIA MOXapHOH Harpy3ku pasiHYHBIX MOMEINEHHH cOoOTBercT-
BYHOT HHKENIPUBEAECHHBIM TaOJIMUHEIM JaHHEIM nocobus [9].

YcpeaHeHHbIE 3HAYEHHA NapaMeTpon
nOoXapHOH HAarpy3KH pasaAHYHbIX HOMeLUeHHit

Huzwas
paGouasa | JInneiinas ckopocts z:g;'z:::
IoxapHas Harpy3ka TEWIOTa | pacnipocTpaHeHud | o panys,
CrOpaHus, TAAMEHH, M/¢ 2
MJI/xr Kr/{M" - ¢)
3nauust [ u I crenent ornectolikoctu:
mebens + GhITOBbIE H3AETNSR 13,8 0,0108 0,0145
3nanus | 4 1] crenexu orxe-
cTolikocTh: MeGens + TkaHu 14,7 0,0108 0,0145
3nakus 1 cTeneHH OFHECTOMKOCTH:
Mmebens + Tkanu (0,75 +0,25) 14,9 0,0125 0,0162
Kabuner:
mebens + Gymara (0,75 + 0,25) 14,0 0,0420 0,0129
TTomewieHns, 0GAHUOBAKHHBIE
nanensmu JIBI1 18,1 0,0405 0,0130
AIMHHHCTPATHBHOE NOMELIEHHE:
mebens + Gymara (0,75 + 0,25) 14,0 0,0220 0,0210
OfuecTseHHbIe 35aHnA:
mebens + aunoneyM [MBX (09+0,1)] 14,0 0,0150 0,0137
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OkonvuaHue mabruyu

Husmas
pabouas | Jluneiinas ckopocTs zf(f;:;a:
[Toxaphad Harpysxa TEIUIOTa | pACTIpOCTPAHEHMSA BHITOPAHH
cropanus, IIaMEHH, M/C 2 .
MDi/xr Kr/{M" - ¢)
BuOrHOTEKH, apXHBEI:
KHHIH, XKYpHaJbl HA CTENaXaX 14,5 0,0103 0,0110
CueHHYeCKas YacTh 3PUTENLHBIX
3a/10B; ApepecHHa 13,8 0,0368 0,0145
BepxHssa oaexaa:
BOpC, TKaHH (iuepcTh + HeifnoH) 23,3 0,0835 0,0130
Pe3nHoTEXHUYECKHE HIACTHA:
pe3UHA, H3AEIHS H3 Hee 36,0 0,0184 0,0112
OxpailleHHEIE MOB, CTEHbI:
Aepeso + kpacka PXO (0,9 +0,1) 14,1 0,0151] 0,0145
BricTaBoyHEIe 3a1b1, MACTEPCKHE:
ZepeBo + TkaHH + Kpacka
(0,9 +0,09 +0,01) 14,0 0,0163 0,0152
H3patenscrsa, THNIOrpadinu 15,4 0,0040 0,0061
Mebenb: nepero + ofnnLOBKA 14,4 0,0154 0,0135
[TpomTOBapHI: TEKCTHABHbIE
H3ACNHS 16,7 0,0071 0,0244
Kabenwublit mogsan/notok:
kabenun ABBI' + ATIBI 30,7 0,0071 0,0244
Paauomarepuansi: MOKRITHICH,
CTHPOJ, NPOMHUIEH, FeTHHAKC 34,8 0,0137 0,0177
DAeKTPOTEXHHHECKHE MATEPHANBL:
TEKCTONT, KapBonuT 20,9 0,0125 0,0076
Dnextpokabens ABBI™:
TBX obosoyxa + 304U 25,0 0,0071 0,0244
Onexktpokabens ATIBI™:
MBX oGonouka + NOAHITHIEH 36,4 0,0071 0,0244
Tenedounsiii kabens TIB:
MBX + nonustunex 34,6 0,0062 0,0085
JIucrBeHHble ApeBeCHbIE CTPOH-
marepuanst: wrabens 13,8 0,0585 0,0140
Kaeennte cTpoiiMarepuans;
tanepa 13.4 0,0167 0,0089
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TIPH/TOJKERHE 2
{cnpasouroe)

TEIUVIO®U3WYECKHE CBOMCTBA
ABIMOBBLIX I'A30B

Tennodusnueckue cpoiictBa razoof6pasHbIX IPOLYKTOB
TOpeHus, HeoOXoAMMbIE AT pacyeTOB 3aBHCHMOCTH Pa3THIHBIX
IapaMeTpoB OT TEMIEPaTyPh! JAHHOK ra3oBoH cpejsl, MOTyT OBITH
yCTaHOBJIEHbl HAa OCHOBE NMPHBEJACHHBIX B TallHile 3HAueHHIH.
B gacTHOCTH, yKa3aHHEIE 3aBUCHMOCTH JiIst TEMIOEMKOCTH rasa
II0JIy4YeHBI B BHIE

gy a(l+¢.°.:v;p(l’)—cT))—uﬂf ;
rae a = 1,3615803; b = 7,0065648; ¢ = 0,0053034712; d = 20,761095;
¢, =a+bT +cT?,

rne a = 0,94426057; b= 0,00035133267; ¢ = —0,0000000539.
[eppast 3aBHCHMOCTH SBISCTCA INPENNOYTHTENBHOH IO

TOYHOCTH &NNPOKCHMAlMH, BTOpAas 3aBHCHMOCTh MOXET ObITh

MPUHSATA 111 IPOBENCHUSA PACYETOB MEHbINECH TOYHOCTH.

DusntdecKHe NapamMeTpes ALIMOBBIX ra30B npu P = 0,0981 MIla [10]
(Pco, = 8,13; puo =0,11; py, =0,76)

1, ; i L0, | @105 | 108 | v 108,

°C mgM’ (K:%;ﬂ Br/(m-rpan) | wmc x,;l*/(m ¢)| M Pr

0 1296 104 298 | 1689 | 15,78 | 12,20 | 0,72
100 | 0,951 1,07 3,13 30,83 | 20,39 | 21,54 | 0,69
200 | 0,749 1,10 4,01 48,89 | 24,50 | 32,80 | 0,67
300 | 0,618 | 112 4,84 | 69.89 | 28.23 | 45.81 | 0,65
400 | 0,526 1L,i5 5,70 94.28 { 31,69 | 60,38 | 0,64
500 | 0,457 1,18 6,56 121,14 | 3485 [ 76,30 | 0,63
600 | 0,405 1,21 7.42 150,89 | 37,87 | 93,61 0,62
700 | 0,363 1,24 8,27 183,81 | 40,69 | 112,10 | 0,61
800 | 0,330 1,26 9,15 219,69 | 43,38 | 131,80 | 0,60
900 0,301 | 1.29 10,01 | 257.97 | 45,91 [152.50 0,59
1000 | 0,275 1,31 10,90 303,36 | 48,36 | 174,30 | 0,58
1100 | 0,257 1,32 11,75 345,47 ( 40,90 1 197,10 ( 0,57
1200 | 0,240 1,34 12,62 392,42 | 52,99 | 221,00 | 0,56
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TTPHIIO)XXEHHE 3
(obazamenwHoe)

BO3AYXOIPOHUIIAEMOCTD
U I6IMOTA30NTIPOHHIAEMOCTD
BO3JYXOBOJOB H KJIATTAHOB

1. Onpenenenne yreuek HIM IMOJCOCOB BO3XyXa Yepes Ka-
HaNbl CHCTEM NPOTHBOJABIMHOM BEHTHISLIHM JODKHO NPOH3BO-
JUTHCH C UCTIOIE30BAHHEM CIIENYIOIIMX OCHOBHEIX 3aBUCKMOCTEH.

JUis BeHTHIIALMOHHEIX KaHANOB PA3IHYHOrO, B TOM YMCIE
CTPOHTENIBHOTO, MCIHOJHEHHS CHCTEM IPHTOYHO-BBITSKHOM
TPOTHBOJBIMHOM BEHTHIAIMHA COFIacHO HOpMHpoBaHHOi (1, 2]
TUTIOTHOCTH KOHCTPYKUHMI 3THX KaHAIOB MO Kiaccy repMeTHd-
HocTH «B» (KpoMe BO31yx03a00pHBIX KaHAJIOB CHCTEM NPHTOY-
HO# MPOTHBOLIMHOM BEHTHJIALHH):

0,65
AG,, =3,556-10"p,, (f‘—iz'fp—z) fa;

d.

rae AGg, — YTEUKH HIH HOACOCH BO3AYyXa 4epe3 HEIUIOTHOCTH
KOHCTPYKIIM# BEeHTHIAIHOHHOIO KaHala WIK yJacTKa 3Toro Ka-
Hasa, Kr/c; P, — IVIOTHOCTh BO3/yXa NpM TeMieparype T, WM
T, nipu onpefieficHHM YTEUEK HJIH MOJICOCOB BO3AyXa COOTBETCT-
BEHHO, Kr/m® ; P1 — naBneHue BO BXOJHOM CCHEHHMH BEHTHIIALH-
OHHOTO KaHajla MM y4acTKa 9Toro Kauana, Ila; P> — maBieHue
B BEIXOJHOM CEYEeHHMM BEHTHJIALIMOHHOTO KaHajla WIM y4JacTKa
yToro Kauana, Ila; Fy— Tutolmans NPOXOJAHONO CEYEHHHA BEHTH-
JMSIAOHHOTO KaHajla WM y4acTKa 3TOr0 KaHana, Mm% d, — IKBH-
BAJIEHTHBIA FHAPABNIHYECKKH IUaMeTP IPOXOIHOTO CEYEHHUA BEH-
THIIHOHHOTO KaHAIA WM Y4acTKa 3Toro KaHala, M; [y — JUTHHa
BEHTH/ISHHOHHOIO KaHala MM Y4YacTKa 3TOro KaHama, M.
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Jns Bo3ayx03abOpHBIX KaHAJIOB CTPOUTENBHOrO HCIION-
HEHHs CHCTEM IPHTOYHOH MpPOTHBOABIMHOM BEHTHJIALMKA (B IHa-
nazoHe nasnenui 200...1400 I1a):

AGis = a(P~b)°p, 424

36004,
rae Ay, — TIOACOCH BO3yXa 4epe3 HeIUIOTHOCTH KOHCTPYKUMA
BEHTH/IALIMOHHOTO KaHa/la WK yJacTKa 3TOro KaHana, Kr/c; P —
JABJICHYE B BBIXOJHOM CEYCHHMH BEHTHIIALMOHHOIO KaHAlla MM
y4acTka sToro kaxana, [la; p, — ITOTHOCTS BO3IyXa NpH TeMIepa-
ype T,, kr/M’; @ = 10,752331; b = 0,0069397038; ¢ = 0,66419906.

2. Jins IPOTHBOTIOKAPHBLIX HOPMATHLHO 3aKPLITBIX Kilaria-
HOB YHCJIOBbIE 3HAYEHHA yJENBHOH XapaKTEPHCTHKH COIIPOTHB-
JIEHUS JBIMOTa30IIPOHMIAHUIO B 3aBUCHMOCTH OT TE€MIIEpATyphl
ra3a COOTBETCTBYIOT HM)KETIPHBEACHHEIM TAOTHYHBIM JJAHHBIM,
TIOJIyYEHHBIM MIPH 00paboTKe pe3y/IbTaToB CTaHAAPTHBIX CepTH(H-
KallHOHHBIX HCIIBITAHWH Ha sKcrnepuMeHTamsHOM 6aze BHHUUIIO
00pa31ioB MPOLYKIMH Pa3IUYHBIX P HPUSTHIH-H3TOTOBUTENCH.

XapaKkTEpHCTHKA YAEMBHOrO COTIPOTHBICHHS
shpepRppe, P nilmoraaozg(muuanum, hfjfl(l"
20 29 900
20...100 30 300
100...200 38 300
200...300 37 900
300...500 29 300
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