MHUHUCTEPCTBO OBPA3OBAHUSI POCCUHNCKOHN ®EJEPAIINN

MOCKOBCKHH I'OCYJIAPCTBEHHBIN CTPOUTEJBHBIN
YHUBEPCUTET

Kadenpa oromieHusi 1 BEeHTHISIIHH

PACYET BO3JYXOOBMEHA B IIOMEINEHUAX 3IAHUSA
JJIA BEHTHJIAIIUU U KOHAWIIUMOHUPOBAHUSA BO3AYXA

MeToanyeckue yka3aHusl K BbITIOJJHEHHI0 KyPCOBOTO U JUTIJIOMHOTIO
NPOEKTOB

JIna cmyoenmoe 3a0uno20 omoenenus cneyuaivrocmu 290700
«Tennozazocnabrcenue u 6eHMUNAYUS)

Mockea, 2006



ABTOpLI-COCTaBI/ITGHI/I

ITpodeccop, TOKTOp TEXHUUSCKUX HAYK
0.4 . KyBmmnnoB
JloLleHT, KaHAUIAT TEXHUYICCKUX HayK
O.1.Camapun

Penenzenr

JloneHT, KaHANIAT TEXHUYECKUX HAYK
A.I".PemmapoB



OTJIABJIEHUE
Crp.

BBEJIEHHE.........uuciniiiuiiniinnniisnissnicssisssiissssssssssssissssssssssssssssssssssessssssssesssssssses 4
1. PACYET IOTOKOB BPEJHBIX BBIJIEJIEHUI B
MNOMEIHEHMUMSAX 3IAHMS......cccovveiiirunicinencssnnisssanessssssssssssssssssssssssssssssssssssanss 4
1.1. TenJIOU30BITKH B MOMEIIECHM . ueeeeerseresssssosssssosssssssssssssssssssssssssssssssssssssnsssssnsses 4
1.2. BJaroBpIA€JCHHUS B IOMEIICHM M..u..eereeeeeeeressenersssessosssnes .10
1.3. I'a30Bble BbIICTCHUS B IIOMEIICHMM .o uuerenneernseensrosnsssssosssssnssosnsonnnss 11
2. OBIIME PEKOMEH/JIALIMHA 11O BBIGOPY U OBOCHOBAHHUIO
CXEMBbI OPTAHU3ALIMU BO3IYXOOBMEHA B IIOMEIIEHHUM.......... 17
2.1. OOIIME TTOTTOMKEHMAuuurerreesssssseosssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 17
2.2. IloMeIeHUS KIJIBIX U O0IIECTBEHHBIX 3HAHMM.uceceueeessrressarressnsnossssncsnsncsanes 18
3. PACUET TPEBYEMbIX BO3AYXOOBMEHOB B
NOMEHIEHUSAX 3IAHUS. BBIBOP PACYHETHOI'O
BO3AYXOOBMEHAL.......ciiiiniinninsninsniessiisssissssssssissssessssssssssssssssssssssssssessss 19
3.1. PacyeT mo u30bITKAM SIBHOM TEIJIOTHI 19
3.2. BbIOOP pacUeTHOI0 BO3TYX00OMEHA.cccervreesnessssssesssassssaneses 23
3.3. ITocTpoeHue npoueccoB U3MEHEHUsI COCTOSTHUS BO3AyXa
Ha [-d-1uarpamme u onpenesieHue pakTHYECKUX NAPaMeTPOB
BHYTPEHHEI 0 BO3YXA MPH BEHTHIISIM . eveeerensreressscosessscssssssssssssssssnsscsns 27
4. PACYET BO3YXOOBMEHOB 110 HOPMAM KPATHOCTM............. 30
4.1. HOPMBI KPATHOCT M. ccuueeeessarecssassssssssssssssssassssssssssssssssssssssssssssnsssssssssssssssssassssnss 30
4.2. [IpaBuiia 3anoJTHeHUs1 TA0JIMIBI BO31YX000MEHOB 10 KPATHOCTH............ 31
CIIMCOK PEKOMEHJYEMOM JIUTEPATYPBI 33
MMPUITOTKEHHE L.....ccuuiiiiiniiniinininsiissnicsensssssssssssssssssssssssssssssssssssssssssssssssssssss 34
Baankm Tabaun a8 pacyera Bo3ayxXoo0MeHa 0011e00MeHHOi
BCHTHJIITII M M eeeueeeeeesneeeesneeesssssessssssssssscsssssssssssssssssssssssssssssssssssasssssos 34



BBEJIEHMUE.

Meroauueckne ykKa3aHHMs K BBIIIOJHEHUIO KypCOBOTO M JUIUIOMHOIO Ipoekra “Pacuer
BO3/1yX000MeHa B NOMeENIeHHUAX 3JAHMA Ui BEHTHUJISAIUHM ¥ KOHIAMIMOHMPOBAHMS BO3ayXxa”
coctaBieHbl B coorBercTBUM ¢ mnporpammoir kypca "TEOPETHMUECKHME OCHOBBI
OBECIIEYEHUA MHUKPOKJIIMMATA B I[IOMEHIEHUAX 3I[AHHﬁ" Ul CTYJIEHTOB
¢dakynprera TI'B. Orta yacte Meromudecknx ykKa3zaHHH SBIISIOTCS MPOAOJDKEHHEM |-i gacTu, B
KOTOPOH pacCMOTpPEH pacyeT MOLIHOCTH OTONMTEIbHBIX IPHOOPOB CHCTEMbI OTOIJICHHUS.

B mocnennee Bpemsi TEXHOJOTHS OOECHeUeHHs 3alaHHOTO MHKPOKJIMMAaTa B TOMEIIECHHSIX
Oypuno passuBaercsa. Hoswie cnocoosr OBOI'PEBA, OXJIAXIEHUWA u TTPOBETPHMBAHUA
MIOMEIICHUH, CBSI3aHHBIE C MOSBICHUEM Ha PHIHKE HIMPOKOI0 aCCOPTHUMEHTa HOBOTO 000pYI0BaHUS,
anmaparoB U OJOKOB JaHHBIX CUCTEM C T'MOKMM aBTOMAaTHYECKUM YIIPABIECHUEM, IO3BOJSIOT
MIPOEKTHPOBATh M OCYIIECTBIATH 3(p(PEeKTUBHBIE U SKOHOMUYHBIE CUCTEMBbl OTOIJICHUS, BEHTUISILIUN
Y KOHJUIIMOHUPOBAHUS BO3yXa.

[Ipy IPOEKTHPOBAHUU TAKUX CHUCTEM HEOOXOAMMO OMNPEACSATh MUHHUMAJIHHO HEOOXOIUMYIO
MPOM3BOAUTEIBHOCTh TO BO3AYyXy (“TpeOyeMblii BO3MyX000MEH’) B pa3Hble MEpUOABl Toja |
BBIOpATh pacxoj BO3AyXa Ul ToAdopa MOLUTHOCTH 000pyAoBaHUs (“‘pacueTHbIN Bo3Lyxoo0Men”). B
COOTBETCTBHH C JAECHUCTBYIOIMMH HOPMATUBHBIMU JOKYMEHTAMH pacueT BO3yX000MeHa TPOBOIUTCS
IUIL YCIIOBUM YCTAHOBMBILIETOCS peXHMa JHOO IO 3aJaHHOM KpPaTHOCTH BO3IyXO0OOMeHa, MO0
METOOM PEUICHUSI CUCTEM OAIaHCOBBIX YPAaBHEHHI, COCTABICHHBIX JIUISI KQXKJIOTO PACCUUTHIBAEMOTO
MOMEUICHHUS.

[Tpu BeimonHernn 2-it yacTH KypcoBoit paboThl HEOOX0AUMO pacCYUTATH BO3AYX000MEeH B
BEHTHJIMPYEMbIX U KOHIAUIIMOHMPYEMBbIX IOMelIeHUsIX 31aHus.

Pexomennyercs cnenyromas ocjieJ0BaTeIbHOCTD BBIIIOJIHEHHS paboT:

1. JIns AByX momemieHMH 37aHus (110 COTJIACOBAHHMIO C MPENnoJaBaTeleM-KOHCYJIbTaHTOM)
paccuuTaTh NOTOKH BPEAHBIX BBIJCICHUH (SBHAS U MOJIHAS TEIJIOTA, BOASHbIC Mapbl M ra3000pa3HbIe
BBIJICJIEHUS OT JIIOJIEH, COJIHEYHOH pajualny, OCBELIEHUs, TEXHOJIOTHYECKOro 000pyJ0BaHuUs U IIp.)
U 3anogHUTh Tabmuipl «TenjomocTymjieHMss W TemIomoTepu MOMeleHHs] ¢ 001Ie00MeHHOit
BEHTWJIsIMEH MM KOHAULIMOHMPOBaHHEM Bo3ayxa» u «CpBoaHas Ta0anua BpeIHbIX
BbIIEJICHH I

2. Paccuntate TPEBYEMBIE BO3AYXOOBMEHbI 1o wu30biTkam SBHOM TEIIOTH (TpH
pacuyeTHbBIX Mepuoja roja Juisi BEHTHIALIUKN U Ba — JUI1 KOHIAMIMOHUPOBAHMS BO3AyXa) U BbIOpaTh
PACUETHbBI BO3JIYXOOBMEH B paccMaTpuBaeMEIX HOMEIICHHSX; HPH HEOOXOIMMOCTH
paccMoTpeTh  “‘oOpaTHyr0 3adady”’, T.e. YTOUHHUTh MapaMeTpbl MPUTOYHOIO MM BHYTPEHHErO
BO3/lyXa B IOMEUIEHUH B JPYyTrHe EPHOJbI FO/a;

3. Ilo HOpMaM KpaTHOCTH pacCYMTaTh BO31yXOOOMEH BO BCEX OCTAJIbHBIX BEHTUJIMPYEMBIX
TIOMEIICHUSIM | 3aroJIHUTh Taomuiy «PacueTHblil BO31yx000MeH 0011e00MEeHHOI BEHTHJISIMH
10 KPAaTHOCTH B OMeEILEHUSAX 3IaHUD).

B nononHenme k MeToauYecKMM yKa3aHUAM CIEQYET MCIONb30BaTh HCTOYHUKH,
NepevrcIeHHbIe B CIIMCKE PeKOMEH/yeMOoH JIUTepaTyphl.

Ilpumeuanue. IlocnedosamenvHocms U3NONCEHU MAMepPuald 6 MemoOUdecKUx YKa3aHusx
coomeemcmayenm nociedo8amenbHOCMU 8bINOJIHEHUs KYPCOBOU pabombi.

1. PACUET IOTOKOB BPEJHBIX BBIJIEJIEHAM B IOMEIEHUSAX
I'PAXKJAHCKHUX 3TAHUAX.

1.1. TenaoM30LITKH B NOMeEIIEHUH.



PazHOCTh TEemIONMOCTYIJICHUH M TEIUIONOTEPh MOMEIIEHUS! Ha3bIBAIOTCS TeMJI0M30bITKAMH
nmomMenieHus: (€ciaum Pa3HOCTh OOJbIle HYJs) WIM TeMIOHeA0CTATKAMH (€CiM  pa3HOCTh
oTpuLaTeNbHa). B BEeHTHIMpyeMbIX MOMEIIEHUAX, KaK MPaBUJIO, Ja)Xe B XOJOJHBIN MepHoi roja
(mpm paboTaroieM OTOIUIEHUH ) UMEIOT MECTO TETUIOU30BITKH.

TennonoctyniaeHuss B BEHTHJIUPYEMbIE IOMELICHHUs JXKWJIBIX M OOILIECTBEHHBIX 3AaHUMN
CKJIa/IbIBA€TCSl B OCHOBHOM U3 CJIEAYIOUIMX NOTOKOB TEIIOTHI:

- OT II0JICH;

- OT COJIHEUHOM paananuu (B TETJIbIA U IEPEXOIHBIA NEPUOABI TOAA);

- OT UCKYCCTBEHHOI'O OCBEIICHUS;

- OT pabOTaOUIMX OTOMUTENBHBIX TPUOOPOB CUCTEM OTOILIEHUS (B XOJIOHBIA EPUO);

- OT TEXHOJIOTUYECKOr0 000py10BaHUs, PACIIOI0KEHHOTO B IOMEIICHUHY;

- OT APYTUX MCTOYHHMKOB TEIUIOTHI (TOpsSYel MUIIM, HATPEThIX MOBEPXHOCTEH 000pyIOBaHUS,
ropstueii BOJbI U TIp.);

- OT MOCTYMAIOIIEr0 B BO3AYX MOMELIEHHsI BOJSHOTO Napa (CKphITas TEIIIOTa).

TenJionorepu BEHTHWJIMPYEMOIO NOMEIIEHUS MMEIOT MECTO B XOJIOJAHBIH M TepeXOIHbIH
NepHOABI TOAa U CKIIAABIBAETCS U3 IOTEPh TEIJIOTHI:

- 4Yepe3 Hapy)KHble OrpaxJeHus (MpH pPACUETHBIX TEMIEPATyPHBIX YCIOBHSIX BHYTpU U
CHApY KM MMOMEILICHUS, TPUHATHIX IS peKMMa BEHTWISIIMY WM KOHTUIIMOHUPOBAHUS BO3/1yXa);

- Ha HarpeB MHQWIBTPYIOUIETocs Yepe3 HapyXHbIE Orpa)<IeHUs BO3ayXa (IJaBHbIM 00pa3oM
4yepe3 OKHA);

- Ha HarpeB BBO3MMOIO MaTepuana MU BBE3KAIOUMX B IOMEIEHUE CPEJCTB TpaHCHOpTa
(rapaxu, npayeyHble, TOYTOBbIE YUPEKACHUSA U T.11.);

- Ha HarpeB BO3/yXa, BPHIBAIOLIETOCS B IOMEILIECHUE 4Yepe3 MEPUOJUYECKH OTKPbIBa€MbIE
Hapy’kKHbIE JABEPHU UM BOPOTA.

Tenui0- 1 BJAronocTynjieHus OT JIIO/eil ONpeaeNsioT 0 HIbKENpUBeAeHHOM Tabmule [1] ¢
Y4EeTOM TeMIIepaTypbl BHyTPEHHETO BO3/IyXa B IOMEIICHUN U HHTCHCUBHOCTH (DH3UYECKON HATPYy3KU
JIIOZIEH.

KoandyecTBO TENI0THI M BJIarv, BbIACJIA€MO0€ B3POCJIbIMH JIIOAbMHA (My)l(‘lI/IHaMI/I)

IToka3aTenn Kommdgectso temnotel, Br/gen, u Baru my, 1/(4-94ei), BEICTISEMBIX OJTHUM
YEJIOBEKOM TIPH TEMIIEpAType BO3/yXa B nomenienuu, °C
10 | 15 20 \ 25 \ 30 \ 35
B cocrosinuu nokos
Tennora 140 120 90 60 40 10
SABHAA Ju.g
[TonHast qup 165 145 120 95 95 95
Biara my 30 30 40 50 75 115
[Tpu nerkoii pabote
qQus 150 120 99 65 40 5
qui 180 160 151 145 145 145
my 40 55 75 115 150 200
[Tpu paboTe cpeaHeil TKeCTH
qQus 165 135 105 70 40 5
qui 215 210 205 200 200 200
My 70 110 140 185 230 280
[Tpu TspKen0H paboTe
Qg | 200 | 165 | 130 | 95 \ 50 \ 10




qu.in 290 290 290 290 290 290

My 135 185 240 295 355 415

Ipumeuanue: IS )KSHIIMH 3HAYCHUS U3 TaOIUIIBI HEOOX0IMMO YMHOXaTh Ha 0,85; s neteit —
Ha 0,75.

TenJionocTynieHust 0T COTHEYHON pajManMM Ui TEIUIOTO Nepuoja ONpeneNsIoTcs Yepe3
OKHAa 110 METOJIMKe, IpuBeeHHOM B ['naBe 2 [1]. [{ns nepexoqHoro nepuoja NpUHUMAETCS TAKOE ke
3Ha4YeHue, Kak U i Teruoro. Ecim momMenieHne HaxoAWTCs HA MOCIEAHEM WIHM €JUHCTBEHHOM
3TaXke, KpOMe MOCTYIUIEHUH Yepe3 OKHa, HEOOXOJUMO YUMTHIBATH MOCTYIUICHHUS Yepe3 MOKPbITHE
WM 4YepIayHOe TEepeKpbITUEe B pasmepe S5 — 7 Br/m”. [TogpoGHee cMm. Takke TpUMEp pacuera
TEIUIONOCTYIUIEHUH, PUBECHHBIN HIDKE.

TEHJIOHOCTyHJ'IeHI/Iﬂ OT MCTOYHMKOB HCKYCCTBEHHOI0 OCBCIICHHA YYHTLIBAIOTCA B
XOJ'IOI[HI)Iﬁ nepuoa roga, 3a MCKIIOYCHUCM HOMCHIGHHﬁ, NEPCUYUCIICHHBIX B IMPUMCYAHUAX, KOI'Ja
TaKkou Y4€T BO3MOXKCH U B TEIILIA U HepeXO,Z[HLII\/'I Mepruoabl. OtHn TCIUIOINIOCTYIUICHUSA 3aBUCAT OT
IMPUHATOr0 YPOBHSA OCBCHICHHOCTU NMOMCIHICHHA U YACIBbHBIX TCHJ’IOBBII[GHGHI/Iﬁ OT YCTAHOBJICHHBIX
CBCTUJIbBHUKOB U OIIPECACIIAIOTCS C UCIIOJIb30BAHUEM CJIICAYIOIIUX Ta6J'II/II_[ [2] 1o (1)0pMyne:

Oocs = E - Fuy “Qocs * hocs »
rae Frn — mromags moma momemnenns, M-, kodbourment hocg paBeH 1, ecinm CBETHIBHHKH
HaxXoOATCs HeHOCpe,Z[CTBeHHO B IIOMCHICHUU, H 0,45 — €CJIM CBCTHIILHUKHU paCHOJIaFaIOTCSI B
BEHTHJIMPYEMOM MOBECHOM MoToNKe. OCTaIbHbIe MapaMeTphl TIPUBEIEHb] HIKE.



YaeabHble TeNJI0BbIIeJI€HNs 0T CBeTWIHHUKOB € JIOMHUHECHEHTHBIMH JIaMNaMu (BepXHue
3HAYEHMSI) U JJAMIIAMU HAKAJIUBAHUS (HUKHUE 3HAYECHUSA)

Tun Cpe/Hie yaeNbHbIE TEITOBBIICICHUS (ocg, BT/(JIK'M"), JUTS TOMEIIEHHIT
CBETHJIbHHMKA TUIOIIAJIbIO, M
Menee 50 | 50 — 200 | Boxee 200
[Ipu BBICOTE TOMELIEHUS, M
Jo 3,6 bonee 4,2 Jo 3,6 bonee 4,2 Ho 3,6 bonee 4,2
IIpstmoro 0,077 0,202 0,058 0,074 0,056 0,067
CBETa 0,212 0,280 0,160 0,204 0,154 0,187
Huddyznoro 0,116 0,166 0,079 0,102 0,077 0,094
CBETa 0,319 0,456 0,217 0,280 0,212 0,268
OTpakeHHOTO 0,161 0,264 0,154 0,264 0,108 0,145
CBETa 0,443 0,726 0,424 0,726 0,297 0,399

YpoBeHb 00111€T0 OCBEIIEeHUsT TOMeIIeHn i

[Tomemenus OO11as1 OCBEIIEHHOCTb
nomMemenus E, 1k
[TpoekTHBIE 3aJ1bl, KOHCTPYKTOPCKHUE OI0pPO 600
YuranbHbIe 3aJ1bl, IPOSKTHBIE KAOWHETHI, paboune 1 KIIaCCHbIC 300
KOMHATBI U ayJUTOPUHU
3ainbl 3acelaHui, CIIOPTUBHBIE, AKTOBBIE, 3pUTEIIbHbIE 3aJIbI 200
KITy0O0B, ¢oiie TeaTpoB, 00eIeHHbIE 3alIbl, 0y (eTh
KpriTeie 6accelinbl, ¢oiie Ki1yOOB M KHHOTEATPOB 150
Howmepa roctunun 100
3pUTENBHBIC 3aJIbl KHHOTEATPOB, NAJIATHI U CHIAJIBHBIE KOMHATHI 75
CaHaTOpHUEB
Toprosbie 3a16l Mara3uHOB MPOJIOBOJBCTBEHHBIX TOBAPOB 400
To e, NPOMBIIIJIEHHBIX TOBAPOB 300
To ke, X035IUCTBEHHBIX TOBApPOB 200
Anrteku 150
Ilpumeuanusn

1. s nomewenuil 6e3 c6emosvlx npoemos (3pumenbHvle 3aabl U M.N.) MEenjionOCmynieHus om
oceewjeHUsl YHuml8aom 60 ce Nepuoobl 200d 8 0OUHAKO8OM pasmepe. Tenionocmynienus om
CONHEYHOU paduayuu 6 Mmenivlii U NepexooHslll Nepuod 200a YYUMvl8aOmcs, MoIbKO eciu maxkoe
nomeweHue HAxXoO0Umcs Ha NOCAeOHeM  UAU  eOUHCMBEHHOM  dmaxce — 9mo  0yoym
MenIoNOCMynieHus yepe3 NOKpblmue Ui 4epoayHoe nepekpulmue.

2. Tlpu "enyboxux" nomewenusx (enyounoti Oonvuie 6 M OmM  OKOHHbIX NPOEMO8)
MEeNnIONOCMYNIeHUs OM OCBEWeHUs. YUUMbIBAIOM MAKdXHce 6 MEnublll U NepexoOHblll Nnepuod om
UCMOYHUKOS, 0C8EUAIOWUX MY YACMb NOMewjeHus, KOmopas yoaieHa om OKOH Oojee yem Ha 6 m
OMm OKOH, COBMECHHO C MENJONOCMYNIEHUAMU OM COTHEUHOU Paouayuu.

3. Yacmuynouii yuem meniomsl Om UCKYCCMBEHHO20 OCBEWCHUs 8 MEeNablll U NepexoOHblil
nepuoost 200a ¢ ko3ppuyuenmom 0,3....0,5 no cpagueHuro ¢ X0100HLIM NEPUOOOM 200d MAKI’CE
B03MOJICEH 8 NOMEWECHUSX, 6 KOMOPbIX YACMb CEEMUIbHUKOE pabomaem OHeM (YUMATbHble 3abl,
ogucwl, 3a16l peCMOPAHO8 U m.n.).



TennonoctynieHuss B MoMellleHHMe OT OTONMTEJBHBIX HpudopoB Qco, BT,
YCTAaHOBJICHHBIX B HEM, NpPH pacyere OOIMCOOMEHHOW BEHTHIISIUU WM KOHIUIIMOHUPOBAHUS

BO3/yXa B XOJIOJIHBIN EPUOJ] Tojla OMPEAEISIOT 1o GpopmyIie:
X1l

tCP.OH B tB.BEHT
Qc.o. = Qor ’

tcp.on - tB.OT

rac QOT — pacucTHadA BCJIMYMHA TCIIOMOTCPb MOMCIICHHA, T.C. MOIIIHOCTb CUCTEMBI OTOIIJICHHA B

X1
noMeIeHnd (U3 TabOJMIBl pacyera TEIUonoreps), BT, [ zpyr — Temmeparypa Bo3dyxa B

MOMEIIEHUU B XOJOTHBIA TMEpPHOJ ToAa IS PEeKMMa BEHTWISIHUH WJIH KOHJIMIHOHWUPOBAHUS
BO31yXa (M3 TAOJHMIBI PACUCTHBIX MAPAMETPOB BHYTPEHHEro Bo3ayxa), C; tpor — TO Ke, IS
peXnMa OTOIUIeHHst (M3 TaGIMIBl pacdera Temionoreps), °C; tcpom — CPEHHSS TeMIeparypa
TCIINIOHOCUTCIIA B OTOIIUTCIIBHBIX HpI/I60an IpUu paCYCTHBIX HAPYIKHBIX YCJIOBUAX IJISI OTOIUICHUA

1+,

(mapametpsi "B"), °c; tepon = , TIe tr u to — TemMreparypa BOJbl B OaromIeii 1 00paTHOM

MAarucTpasix cucreMsl otomierus, *C. J[ist npeiBapUTeIbHBIX PACIETOB MOKHO MPUHSATH to = 70°C,
a tr = 95°C, KpoMe JETCKMX Ca0B, ACNEi U GONLHMIL, T HYKHO npruHuMaTh 85°C.

B nomemenusx  npeanpusiTHii  00IIECTBEHHOI0  MNHUTAHUS  UMEIOT  MECTO
TEIJIONOCTYIJIEHUSI OT OCTBIBAHMST NHUINUA (B TOProBOM 3aj€) M OT TEXHOJOTHYeCKOro
o0opynoBanusi (Ha KyxHe) [2].

[TocTymuieHre moJIHOM TeMIOTHI OT TOpsAYEH MUY B 00€ICHHOM 3aJie:

0, = QHCH(tHH _tkn)” ,
Zy

TZIe qn — CpemHssi Macca BceX OO0/, MPUXOAAIINXCS Ha OXHOro o0emaromiero, Kr (0ObIYHO
okono 0,85); ¢y — ycrmoBHas TEIUIOEMKOCTh OO/, BXOIAIIMX B cocTaB ooena, kJx/(kr-K) (ob6braHo
paBHa 3,3); tup, tx — HayanbHas M KOHEYHasl TEMIIEpaTypa MUILH, TOCTyNaroleld B 00eJeHHBIN 3aJ
(manpumep, cootercterno 70 u 40 °C); Zy — NpOJOIKHTENBHOCTh NPUHATHS —IHIIH OXHAM
nocetuteneM (mns pectopanoB — 1 u, gma cronoBeix — 0,5.. 0,75 4, 1O CTOJIOBBIX C
camoobcmyxxuBanueM — 0,3 4); mpu MocTaHOBKE B (hOPMYITy BETUUYHHY Zip HEOOXOIUMO MepEeBECTH
B CEKYH/bI, T.€. yMHOXHUTH Ha 3600; n - uncio nocetureneil B 00eICHHOM 3aJie.

Oana TpeTb Benu4uHbI Qry MOCTYIAET B IOMEIICHNE B BU/Ie SIBHOH TEIUIOTHI, a iBe TPeTH —
B BU/I€ CKPBITOM.

TemonocTymiueHuss OT TEXHOJIOTHMYECKOro 00opyaoBaHHs KyXOoHb Qop, BT, BBIUHCISIOT MO
bopmye:

0,; =1000-K,[EN,, -K, - (1-K,)+ZN,, -K,-(1-K,)+ 3N, -K,],

rne Ny — yCTaHOBOYHAsi MOIIHOCTh MOAYJIMPOBAHHOTO TEXHOJIOTUYECKOTO 000pYIOBaHHUS
(cM. Tabmuiry Huke), KBT; Ng — ycTaHOBOYHAS MOIIHOCTh HEMOAYJIHPOBAHHOTO TEXHOJIOTHMYECKOTO
o0opynoBaHusl (KOTJIbI, KHISATHIBHUKH), KBT; Np — yCTaHOBOYHAsE MOITHOCTh 3JEKTPUYECKOTO
o0opynoBaHus B pa3IaTOYHOM Mpoeme, KBT;

Ko — k03¢ puienT 0JHOBpEMEHHOCTH PadOThI TEIUIOBOTO 00OPYAOBAaHMS (I CTOJOBBIX —
0.8, mms pecropanoB u kape — 0,7); K3 — xoaddumueHT 3arpy3ku TEIIoBOro o0OpyI0BaHUS
(em.tabmuny Huxke); Ky — xoadduimerT >pPeKTHBHOCTH NMPUTOYHO-BBITSHKHBIX JIOKAIHU3YIOMIUX
ycrpotict (IIBJIY), pasnsriii 0,75; K; — To e, aa HemoaynupoBanHoro odopynoanus (IIBJIY —
0.75, nnst 3aBec — 0.45).



XapaKTepI/ICTI/IKa TENJI0BOI0 OﬁopyIIOBaHI/Iﬂ NpEeANPUATUS OﬁmeCTBeHHOI‘O NMUTAHUA

TennoBoe obopynoBaHue I"aGapuTs! YcranoBouHas Koapdpuument
o0opyIoBaHuUs MOIITHOCTbD €TMHUIIBI 3arpy3Kku o0opy-
obopymoBaHus, JIOBAHHSI
kBT
1 2 3 4
CeKIIHOHHOE MOTYJIMPOBAHHOE 000pPY/10BaHHE
[Tnuter: [I9CM-41mn 840 x 840 x 860 18 0,65
[I9CM-2k 420 x 840 x 860 3,8 0,65
Ckooposi: COCM-0,5 1470 x 840 x 860 13 0,65
COCM-0,2
Oputropauia DICM-2 420 x 840 x 860 7,5 0,65
Koten KIIDCM-2 1050 x 840 x 860 8,6 0,30
kad HDKDCM-2 840 x 800 x 1500 3.8 0,65

HemonyimpoBaHnHoe 000py10BaHne

BapouHnslii KOTE EMKOCTBIO, JI:

40 -- 5 0,3
60 -- 6,8 0,3
125 -- 8,5 0,3
KunaruiasHUK eMKOCTBIO, II:
200 -- 10 0,3
100 -- 8,3 0,3
25 -- 3,3 0,3
O0opynoBaHue, pacnoJio;KeHHOEe B Pa31aTOYHOM NIpoeMe
TemnoBas croitka CPTOCM 1470 x 840 x 860 2,0 0,50
Mapmutr MOCM-50 840 x 840 x 860 4,0 0,50

TenmonocTymiueHus: OT HArPETHIX MOBEPXHOCTEH ompeensoTes no gopmyne [1]:
Orop = (ar( +a/1).FHO '(tHOB _tB)’ Br,

r7e tros 1 F 1o — COOTBETCTBEHHO TeMmepaTypa moBepxHocTH, °C, €€ MIOMab, M*; Oy H O
— COOTBETCTBEHHO KOX(PQPUIIMEHTHl KOHBEKTUBHOTO U JIYYHCTOTO TEILIOOOMEHA, Br/(M*K). Onu
ompenensitorcss mo  gopmynam [3]: o, = A/t 0 —ty, TAe A = 1,67 11s BepTUKAIbHBIX
noBepxHocTel, 2,16 — I TOpU30HTANIBHBIX, OOpPAIEHHBIX BBEpX, U 1,16 — JIs1 TOPU3OHTAIBHBIX,
OOpallleHHBIX BHU3; O, = 4,9[0,81 + 0,00S(t o T 15 )] .

[Toctynnenne CKpbITON TEIUIOTHI C MOCTYMAIOUIMM B MOMEIIEHUE BOJASAHBIM napoM Qpp, BT,
MOKHO pacC4mTath 1o popmyre:

0, = My, '(ro +Cpyy 'tB)
BII — °
3,6
rie Mgy — BJIAroBbIIENEHHUS B MOMELIEHUE, KI/4; ro = 2500 kJIK/Kr — yjenbHas TemIoTa

napooOpa3oBaHMs BOJBI NIPU HYJIEBOW TEMIIEPATYPE; Cp; — TEMJIOEMKOCTb BOJISHBIX MapOB, paBHAs

1,8 xx/(kr'K). Onaako o0braHO Qpri, WK, 9TO TO ke caMoe, Qckp, ONMPEACISAIOT KaK Pa3HOCTh
MOCTYIJICHUH TIOJIHOM W SIBHOW TEIUIOTHI, & BJIATOBBINCIICHUS ONPEICISIOT OOpaTHBIM pacueToM
yepe3 Qckp (cM. 1m.1.2).

Tel'[JIOHOTepH qcpe3 OrpaxacHuda W JOMNOJHUTCIBHLIC TCIUIONMOTCPUM Ha HArpCeBaHUC
HH(i)PIHBpr}OH_[eFOCH HApy’>KHOI'0 BO3JyXa BCHTHUIIMPYCMOI'O IMOMCHICHUS OIIPCACIIAIOT I10 Ta6J'II/II_[e
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pacuc€Ta TCIUIOINOTEPh C TOCICAYIOIUM IIEPpECYCTOM HA PpPACUYCTHBIC HAPYKHBIC U BHYTPCHHHUC

TEMIICPATYPbI, IPUHATBIC IJIA PCKUMAa BCHTUIALWHA WA KOHAUIUOHUPOBAHUA BO3AyXa:
X1

xn o _ Ussenr —luor .
nor = Qor , BT — B X0J101HBI! NIEpHOA TOJA;
Lpor ~lhor
1y e —1
o __ B.BEHT H.I o
nor = Qor , BT — B mepexoHbIif nepruo (TOJIBKO sl BEHTHIISALIUH).
Lyor —lwor
3mech tynm — pacyeTHas TeMIlepaTypa HapyKHOTO BO34yXa B IIEPEXOAHBIA IIEPHON,
. mn
npunumaemass paBHod +10°C; g pryy — pacueTHas TemIlepaTrypa BHYTPEHHETO BO3IyXa B

NIEPEXOAHBIN MEepHoA B peXUME BEHTWISAIMU (M3 TaOJMIIBI pacueTHBIX MapaMeTpOB BHYTPEHHEIO
BO3/yXa), ti ot — pacyeTHas TeMIiepaTypa Hapy>KHOTO BO3/lyXa B XOJIOAHBIN MEPHOJ IO MapaMeTpam
«b». IIpounie 0003HaUEHHS CM. B pacueTe TEIUIONOCTYIUIEHUH OT OTOMHUTEIbHBIX TIPUOOPOB.

JInst 3aUThl MOMENIEHUI OT MEPEeOXIIAXKACHUS HApYKHBIM BO3yXOM, IOCTYIAIOIIAM YEpe3
OTKpBIBAaEMbIE JIBEPU IJIABHBIX BXOJOB 3/1aHHUs, CIEAYET NPEAyCMOTPETh YCTPOMCTBO BO3AYLIHO-
TEIJIOBBIX 3aBEC.

TemonocTymjieHusi M TeIUIONOTePpH MoMelneHuss (Mo sABHOM TemoTre) B Bt
pexkoMeHayeTcs1 3aHecTH B Ta0auny «TemiomocTymiieHusi M TeIJIONOTepPH NOMEILIEHHS ¢
00111e00MeHHO BeHTUHIsIIUe», 01aHK koTopoii nan B [IPUJIOKEHUMU 1.

1.2. BaaroebigeneHuss B IoOMellleHUH

HcTrouHnKaMy BJIAromnoCTYIUIEHUMM B IOMEIICHHE SBJSIIOTCS  JIIOAM, TEXHOJIOTHYECKOE
o0opyZoBaHUe, TOpsyas MUIIAa ¥ T.JO. B HEKOTOPHIX TOMEMICHUSX (IyIId, MpadedyHble W TIp.)
BJIaTOBBIJICJICHUE IPOMCXOJUT CO CMOYEHHBIX IIOBEPXHOCTEH OrpaKAAOIIUX KOHCTPYKUUH U
000pyTOBaHUSI.

BuaroBbiaesieHusi OoT JroAeil onpenernsior no tadnuune «KoJM4ecTBO TemioThl M BJaru,
BblIe/IieMO€ B3POCJABIMHM JIIOABMH (My:KYMHAMH)» u3 1.1.1, yduTBIBasE WHTEHCHBHOCTH
¢bu3nueckoil Harpy3Ku, HO peKOMEHIYeTCsl yTOUHEHHE 110 HUXKe IPUBECHHOM (popmyite, Kr/yac:

M _ 3,6 ) QCI(P
BIT — s
To+Cpy ity
rae Qo =0y — 0,4, BT — pa3sHOCTh M30BITKOB HONHONW U SBHOW TEIUIOTHI, T.€. MOTOK CKPBITOI

terwoTel. [lpyrue o6o3Hauenus cMm. B 1m.1.1 B dopmyne mist Qpn Ilpu orcyrerBum apyrux
HMCTOYHUKOB BJaru, Kpome JitoJied, OepeTcs pa3HOCTh MOCTYIUIEHUH MOJHOW MU SBHOW TEIUIOTHI
TOJIBKO OT JitoJiei. Temmnepartypa tg MpUHUMAETCs JUIsl COOTBETCTBYIOIIETO NEproJia rojia o tadiuie
pacyYeTHBIX IapaMETPOB BHYTPEHHETO BO3/lyXa B PEKMME BEHTWIALMY WM KOHIULMOHUPOBAHMUS.

Ecnu umeroTcs mocTymiieHus TEIUIOTHl M BJIAaru OT ropsuyei nmuiu, K Qcxp 100aBisercs ere
%Qrn. MlHaye ToBopsi, BJArONOCTYNJIEHUsI OT OCThIBaloleld muimm Mry, KI/4, B TOPTOBBIX 3ajlax
NpeanpUsATHIA 00IIECTBEHHOTO MUTAHKsI ONPEAETSIOT 1o Gopmyiie:

Mo = 3,6-0,67-0,,

rm
r0+CBH 'tB

rae 0,67 — 707 CKPBITOM TEIUIOTHI (OKOJIO % OT OOIIMX TEIUIOBBIAEHCHU), Qry — MOJIHBIE

TCIIJNIOBBIACIICHUA OT FOpH‘-ICfI MU B TOProBOM 3aJIC NPCANIPUATHUA OGH.[CCTBCHHOI‘O IIUTaHuA, Bt
(em. m.1.1).
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Buaarosbigesienus ¢ OTKprTOﬁ BOI[HOﬁ MOBEPXHOCTH PACCUHUTBHIBAIOT IO PEKOMEHIAUAM
[1]:

101,3-10° - F
M, =74a+0,017v)p, — p,)————, kr/4,
P
rae a — GakTop CKOPOCTH JBIKEHHUS OKPYIKAIOIIETO BO3/yXa IO BIUSHUEM IPaBUTAIMOHHBIX

cui. Ipwu tg ot 15 10 30°C npunrmaercs o tabuie:

Temnepatypa nosepxnoct | 30 40 50 60 70 80 90 100
BOJHI triog, C
dakTop a 0,022 | 0,028 | 0,033 | 0,037 | 0,041 | 0,046 | 0,051 | 0,06

V — OTHOCHUTCJIbHAS CKOPOCTH JABUKCHHA BO3yXa HAJ MOBCPXHOCTHIO HUCIIAPCHUA, M/C, MOKET
OBITh MIPUHATA PABHOW MOJBMXHOCTH BO3/lyXa B IIOMEIIEHHH I COOTBETCTBYIOIIETO TIEpHO/Ia To/1a;
p1 — MaplHaIbHOE AaBJICHUE BOASHOTO Mapa BO BHYTPEHHEM Bo3ayxe, [1a, mpuHumaercs o tabmiuie
pacueTHBIX TMapaMeTPOB BHYTPCHHETO BO3yXa U COOTBETCTBYIONIETO MEPUONA; P — JABICHHE
HACBIIICHHOI0 BOJAHOrO mnapa, Ila, nmpu temmeparype MOBEPXHOCTU BOABI triop, ONPEAEIAETCS IO
dbopmyse, TPUBEICHHOW B METOJMYECKUX yKa3zaHUsIX «Pacuyer MOIIHOCTH OTOMHTENBLHBIX
npudopoB cUCTeMbI OTOIJIEHUs» WiH 1o [-d-Tuarpamme, a Takke 1Mo TadiuiaM BoJsSHOTO mapa; F
— TOBEPXHOCTb HCIIAPEHHS, M°; Ps — OAPOMETPHUECKOE JABICHHE B PAiiOHE CTPOMTENbCTBA, Ila,
BBIOMPAETCS 1O MPUHSATHIM PACYCTHBIM MapaMeTpaM HapYKHOTO KJIUMaTa.

Ecmm Bozma Xopomro mepeMenimBaeTcsi, TeMIlepaTypa €€ IMOBEpXHOCTH paBHA TeMIIepaType
BOJIBI B 1IENIOM tw. JIJIs CIOKOMHON BOJBI MOYKHO IOJIb30BaThes Tabuiei (npu tg okono 20°C u ¢p
okoso 70%):

tw, °C 20 30 40 50 60 70 80 90 100

tnos, C 18 28 37 45 51 58 69 82 97

[Ipu npyrux mnapameTpax BHYTPEHHETO BO3/AyXa BEIUYMHY trop MOYKHO CUUTAaTh pPaBHOU
TeMIepaType MOKPOro TEpMOMETpa ty 110 TaOJIUIE pacCUeTHBIX TapaMEeTPOB BHYTPEHHETO BO3/1yXa.

BuaroBbiaejieHHs1 OT IUTUT, CKOBOPOJ, KOTJIOB M JPYroro 000pyAOBaHMs, CHA0XKEHHOTO
YKPBITUSIMH, IOCTYNAIOT B 3TU YKPBITHS U B 0ajIaHCce MOMEIeHUs] He YYHUThIBAIOTCH.

OT HeMOQY/IMPOBAHHOr0 O00OpPYAOBaHHMs 0e3 0TcOca BO3AyXa, a TAaKKE OT TEIJIOBOIO
000pyZI0BaHUs, YCTAHOBJICHHOTO B Pa3JaTOYHOM IPOEMeE, B KYXHIO IIOCTYIAIOT BJIATOBbIIEeJIEHUSA B
cileayoleM KOJIUYHCTBe:

- OT BapOYHBIX KOTJIOB eMKOCThIO: 40 11— 3 Kr/d;

60 11— 5 xr/g;
125 71— 10 xr/4;

- OT MAPMHTOB | TEMIOBBIX CTOeK — 0,7 Kr/4 Ha 1M” B IaHe (CM.pa3Mepsl B Tabmue 1. 1.1).

[Ipu pacueTe BIIArOBBIICIEHUH OT BAapOYHBIX KOTJIOB KO3(PPUIMEHT 3arpy3Kd MPUHUMAIOT
paBabM 0,3, a KOAGGUIMEHT OTHOBPEMEHHOCTH (€CIIM YCTAaHOBJICHO HECKOJIBKO BAPOUYHBIX KOTJIOB)
-0,7.

1. 3. 'a30BbIe BbIIEJICHUSA B MOMEIIEHHHU
BbiiesieHne B MOMEIIEHHE YIJICKHCIOrO Tasa, BBIABIXAEMOTO JIFOJBMHU, ONpEICIsACTCS B

OJIMHAKOBOM pPa3Mepe JIJIs BCEX MEPHOOB I'ojia C YYETOM HHTCHCUBHOCTH (PU3MUYECKON HATrpy3KH 10
cnenyrome Tabmure ([2], ¢ UIBMEHEHHUSIMH):
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KosmuecTBo yriieKuc/aoro raza, BblieJisieMoro B3pocjabIMH JIOAbMH (MY KUMHAMU).

VHTEeHCUBHOCTh HArpy3Ku [Toctynmnenus CO,, mcog, J1/4 OT 1 yeun.
[Toxoii 18
Jlerkas pabora 25
PaboTa cpennelt TshkecTn 35
Tspxenas pabora 50

IIpumeuanue: IS )KEHIIUH 3HAYCHUS U3 TaOIUIBI HE0OX0IUMO YMHOXaTh Ha 0,85; s neteit —
Ha 0,75.
TensioBble W30BLITKM 1O SIBHOW W TOJHOW TeIioTe, mnepeBeleHHble B KJ:K/4,
BJIArOBbIJIeJICHUSI B KI/4 M Tra30Bble BblJeJIeHUSI B JI/9 B NOMEIIEHUH 3aHOCAT B TAOIMIy
«CBoaHasi Ta0/IMIa BpeIHbIX BbIAeJeHUi», 01ank koTtopoii 1an B [IPUJIOKEHUMU 1.

IIpumep pacuera NOCTYIUIEHHH TEIJIOTHI, BJIATH U YIJIEKHCJIOT0 ra3a B oMelleHHe
001IeCTBEHHOI0 3IaHN.

Hcxoanble JaHHBbIE:

OOuiecTBeHHOE ABYXdTaxkHOe 3aaHue: AmOynatopust Ha 100 mocemieHuii B CMEHy € anTeKon
IV rpynnsl B KOHCTPYKIUSX.

Paiion ctpourenscTBa — r.Kpacuonap.

[Tomemenue Nel (3aim o6cmyXKuBaHUS HACETICHNUS).

Pasmepsr: 18,29 (mmomans momna)x3,3 (BeicoTa) M. B momemenun Haxonsarcs: 7 denoBek (3
KEHILMHBI, 4 My>XuuHbl) M | mpojaBell (PKEHIIMHA), T.. BCEro 4 >KEHIIMHbI U 4 MY>KUUHBI
PacueTHble mapamMeTpbl HApY>KHOTO U BHYTPEHHETO KJIMMAaTa U pe3ysbTaThl pacuera TEIIonoTeph B
XOJIOAHBIA TIEPUOJ] B PEKUME OTOIUICHUS MPHUHATHI 110 MPUMEPY, NPUBEICHHOMY B METOAMYECKHX
yKa3aHUAX 10 PACYETy MOIIHOCTH OTOMUTENBHBIX MPHUOOPOB CUCTEMBI OTOTIICHUSI.

Pacuetsr: KoaddunmeHT CHIKEHHSI TETUTONOCTYIIIICHUH OT JIIOJICH:
Nen = 0,855 17,y =1. Kareropus paboTs! — nerkasi.

AHenas menaoma:
TH ¢,=31,6 °C; q 4 4 = 29,12 Br/4en (no Tabmuue n.1.1).

Qs =D qyy N-=2912-4-085+29,12-4-1=215,5 Br.

3nech N — 9MCII0 JTI0IeH COOTBETCTBYIOIIETO MOJIa M BO3pacTa M ¢ JAaHHON KaTeropuei padoThI.
Il ¢,=18 °C; g, , = 108,2 Br/uen.

Oug = qyy N-17=1082-4-085+1082-4-1=801 Br
XII ¢,=20°C; g4 4, =99 Br/uen.
Oug =2 dyq N-1=99-4-085+99-4.1=732,6 Br

Ionnaa mennoma:
TH ¢,=31,6 °C; g, ,, = 145 Br/uen.

Oyp = ZQ,{.H' N -n=145-4-0,85+145-4-1=1073 Bt
o ¢,=18°C; g, ;= 153,3 Br/ueun.

Oy = quﬂ_ -N-1n=1533-4-0,85+153,3-4-1=1135 Bt
XII 7,=20°C; qy ; =151 Br/uen.

Oyn =qu'n_ ‘N-n=151-4-0,85+151-4-1=1117,4 Bt
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CKDblmaﬂ menjoma u euxazca.
3,6-(1073-215,5) _

™M M, = ~ 1,2 kr/g
2500+1,8-3L6
mn M, - 3,6-(1135-801) ~0.5 xr/a
2500+1,8-18
XII M, = 3,6-(1117,4-732,6) ~ 055 Kl
2500+1,8-20

Yenexucaviii eas:
M, = choz -N -1 ; B HaWeM ciydae me, = 25 a/(4-den) no tabmmue m.1.3.

M, =25-4-0,85+25-4-1=185 /4 u1s1 Bcex MEPUONOB roza.

Hckyccmeennoe oceewenue:

Qocs = E-Fur *docs hocs

B mamem cinywae F,,= 18,29 M°, E= 150 nx no Ta6mume m.1.1 «YpoeHs 06mero

OCBEIEHHUSA TOMELICHUI» Il anTekH, ¢, = 0,087 mo Tabmume mn.l.1 «YnenbHble
TCIUIOBBIACIICHUA OT CBCTHUIJIIBHHUKOB)» IIpW ILUIOIIAAW IIOMCUICHUA 10 50 M2 1 BBICOTEC
nomenteHus a0 3,6 M. [IpuHIMaeM CBETHIBHUKH IPEUMYIIECTBEHHO NMPSIMOTO CBeTa U OepeM
CpeaHee 3HAYCHHE MEXIY CBETHIBHHKaMH MpsMoro u aud¢ysHoro ceera. Koaddumment
hocy = 0,45 (cunuTaem, 4TO CBETUIBHUKN HAXOATCS B BEHTHIMPYEMOM IIOJIBECHOM MOTOJIKE).

Torma Q, =150-18,29-0,087-0,45~107,4 Br

Ten/lOVZOCmVI’l]ZEHZ/l}Z om I’ZDM60D06 cucmemvl omonieHuA.”
X1

tCP.OH B tB.BEHT
Qc‘o, = QOT —

tCP.OH _tBAOT
_trtty 95470

Qor =862 B tepon =~ =82,5°C;
(5 =20°C; t, ,p = 16°C.
Opy =86252°720 _g14 Br.

5

Tenﬂonomepu 6 peHcume 6eHmuiAaAyuu.
I _ o, — O,
(= 18°C; tyor = — 19°C;

tXH —t _(_
X117 — QOT B.BEHT H.OT __ 862 20 ( 19) ~ 960,5 BT

10T

tB.OT _tH.OT 16_(_19)
P _¢ _

ggT =0, ZB.BEHT  “H.I _ 862-ﬂ ~197 Br.
tBlOT _tH.OT 16_(_

Pacuem mennonocmynienuii om coineunou paduauuu yepes3 OKHA nomeuerHus

Ucxonnble gannbie: [lomemenne Nel. OnHo okHO ¢ opueHTanueit Ha CB.
I'eorpadmueckas mmpota ¢ = 44 °c.u1.; momans okHa F, ., =1,2-0,9=1,08 M2;

1) MakcumalibHOE KOJMYECTBO TEIUIOTHI OT MPSMOM M PAacCesSHHOW COJNHEYHOW pajralnu,
MPOHUKAIOIIEH Yepe3 OMHAPHOE OCTEKIICHHUE:

gy =369 Bm/M2 ,qr =98 Bm/M2 B mepuoa ¢ 6 mo 7 yacoB mo tabmumme 2.3 [1] mus
OCTeKJIeHus, oprueHTHpoBaHHOro Ha CB Ha mupote 44°,
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YT07 MEeXIy COIIHEYHBIM JIy4OM U OKHOM: [ = arctg(ctgh -COS ACO)
rae h — BoicoTa crosiHust ConHua; A., — CONHEYHbIN a3uMyT ocTekieHus. [Ipunumaem h = 19

° 10 Tabmue 2.8 [1] a1 mepuosa 6 — 7 4acoB ¥ HMPOTHI 44°.,
[To Toit xe Tabnuue mnpuaumaem asumyT Comuma A. =100°. Tlockomnbky A.<135, T0o MO
tabmune 2.6 [1] npu  opueHtauuu CB  wuw  BpemMeHM 10  TOJyAHA
Ao =135- A4, =135-100 =35°.
Torma f3 = arctg(ctgl9-cos35)~ 67,2°
2) KosdounueHT HHCOIAUN BEPTUKAIBHOIO OCTEKICHUS:
Ky s. = [1 - —LFth_]'B aj . (1 - —LBtgABfO cj
rae H — Beicora okHa (H = 1,2 m); B — mmpuna (B = 0,9 m);
a=c=0— T.K. OTCYTCTBYIOT BHELLIHHE COJIHIIE3ALUTHbIE KO3BIPbKHU;
L, = L, =0,13 — 3armyGiieHue OCTEKJICHUS OT HApY>KHOM MOBEPXHOCTH (pacana (MIPUHATO
0,13 M, KaK /Ui KUPITUYHBIX 3/1aHUN)
0,13-¢tg67,2° — oj_(l 0,13-1g35" =0
1,2

3) Koadduuuent obimyuenus K,;; 3aBUCHUT OT yIJIOB:

Orcrona Ky p = {1 - j ~ 0,858.

b

L
B, = ArCtg(chj ~ 8,2° = BeprukanbHasg KoMmnoHeHTa K, , =0,984 (rpapux Puc.2.4 [1]);

L
7, = Arctg[H i aj ~ 6,2° = ropusoHTanbHas KomnonenTa Kz, » =0,9784 (cm. Tam xe).

Torma K57 = Kogpp - Kognr = 0,96

4) VYnenbHBIA TETUIOBOM IMOTOK OT MPOHHMKAIONMICH COJHEYHOW pagualid 4depe3 MPUHATOE
OCTEKJICHUE:

9nr = (QII; “Koype 5 + qﬁ “Kogr ) Kom -7,

rae K,;; —k03((UIUEHT OTHOCUTEIBHOIO MPOHUKAHUS COIHEYHOH pajualuy; AJsl OKOH C
JBOMHBIM OCTEKJICHHEM O€3 COJIHIIC3AIUTHBIX YCTPOWCTB U TOJIIMHOW cTekia 4 — 6 MM 1o
tabmuue 2.4 [1]1 K, =0,8;

7,— KO3 UIMEHT ydeTa 3aTCHEHUS OKHA IeperuieTaMu; I NPUHATOrO OCTEKJICHUS I10
tabmune 2.5 [1] 7,=0,65.

Torna q,,, =(369-0,858+98-0,96)-0,8-0,65 ~ 214 Bm/M2
5) HapyxHas ycrnoBHasi TemMrepaTypa Ha MOBEPXHOCTH OKHA!
(SB Kyycs + Dy 'Kosﬂ)'p// &)

ay

tyyen =tuep * O’SAtH 'ﬂz +

TIe ¢, p— CPEOHsA TeMIepaTypa Hauboiee kapkoro mecsua (uwomus); t, ., = 23,3 °C [3];
11 KOHAWIMOHUPYEMBIX TOMELICHUH ClIelyeT IPUHUMATh Hapy>KHYIO TEMIIEpaTypy B TEIUIbIH
nepuoz roja no napamerpam «by.

A, — cpelnHss cyTOYHas aMIUIUTyAa KoJeOaHHs TEMIIEpaTypbl Hapy>KHOIO BO3J1yXa B
Teruiblid nepuon; A4, = 18°C [4];

Br,= — 0,605 — kodpuIeHT, yUINTHIBAONMIMI CYTOYHBIN XOJ HApPYKHOH TEMIIepaTypbl
(tabnuma 2.9 [1] npu € = 0 nns nepuona 6 — 7 4acos);
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P, — NpHUBEICHHBIN K03 duLMeHT noryiomenus paguanuu; p, = 0,4 no tadbmuue 2.4 [1]
JUIs1 ABOMHOTO OCTEKJIEHUS 0€3 COHIIE3ALUTHBIX YCTPOICTB MPU TONIIUHE CTEKIa 4 — 6 MM;

Sz, D, — KOIMYECTBO TEIUIOTHI, TNOCTyNAlOIIed Ha BEPTHKAIBHYIO IOBEPXHOCTh
opuentaruu CB B nepuos| 6-7 4acoB OT MPAMOI U pacCesTHHON paJualiii JUis IUPOThl 44° 110
tabmune 2.10 [1] (S, =419 Bm/m* , D, = 133 Bm/m*)

o, — K03((UIMEHT TEeIIo0TIaud Ha HapyKHOH MOBEPXHOCTH OKHA; Ul BEPTUKAIbHOMN
noBepxHocTH @, =58+11,63V =58+11,61 ~17,4 Bm/n*-C
(419-0,858+133-0,96)-0,4 - 0,65

tyvenr =23,3+0,5-18-(-0,605) + 74 ~ 29,6 °C
6) TemnonocTtymieHus OT TEIUIONEepeaaun Yepe3 OKHO:
t -t -
G = ( H.VOI B) - (29’6 31’6) ~—4.8 Bm/M2 , rme R, — comnpoTuBieHue OKHa

R, 0,42
TeIuIonepeiaye B JICTHUX YCIOBHAX; JUIsl BbIOpaHHoro Tuma okHa R, = 0,42 B1/(M'K) mo
tabmune 2.4 [1].
7) CyMMapHbIe TEIUIONOCTYIIEHUS Yepe3 OKHO, OpHeHTHpoBaHHOe Ha CB:
Ocr =@up +q5r) - Form =(214-48)-1,08 ~ 226 Br
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Pe3yJII)TaTI)I BCEX pacu€ToB CBOJAMM B TaﬁJ'II/IIII)I.

Tel'[.]'IOI'[OCTyl'l.TIeHHH U TEIVIONOTEPHU MOMEIICHUA C 06[1[006M6HHOI7[ BEHTUJISAUEH

Haume- O0bem Pacuer- IlocTyruieHus B IOMEIIEHUE IBHOM TEILIOThI, BT
HOBaHHE TTome- HBIN Ot mopaei Or Ot uc- Ot cu- Ot Tex- Ot
rnome- HIieHwu, i EePpUOa COJIHEYHOU KyCCT- CTEMBI HOJIO- npoyu
IICHUS roaa paauanumn BEHHOI'O | OTOILIE ruvec- X
ocBe- HUS KOT0 HCTOY-
ABnas | IHomHast eHust obopy- HUKOB
JIOBaHUS
1 2 3 4 5 6 7 8 9 10
1 18,29x3,3 TIT 215.,5 1073 226 - - - -
=60,4 TIIT 801 1135 226 - - - -
XI1 732,6 1117,4 - 1074 814 - -
[Tpomomkenne TaOIUIBI
TemnonocryruieHus B nomeuienue, Br |  Temionorepu W36rITOuHAs TemmoTa
nomemenus, Bt
CymmapHbIe CymmapHbie SBHas [MomHas
SIBHBIE [TosnHble CKPBITHIE Bt Br/™m’ Br
11 12 13 14 15 16 17
441.5 1299 857,5 - 441,5 7,3 1299
1027 1361 334 197 830 13,8 1164
1654 2038.8 384,8 960.,5 693.5 11,5 1078.3
CBoaHas Tad/Mua BpeAHbIX BbleJeHuil
NoNo Hamme- | O6bem | Pacuer- TennoBbie H30BITKH Bnaro- | I'azoBbie €=
mome- HOBa- rome- HBIN SIBHEIE, CkpbI- ITonnble, | BblOE- BBIZIE- Qu/M,n
LEHUS HHE IeHUsI, | NEepPHOL KJK/4 TBIE, KJ K/ JICHUS, JICHUS, ’
noMme- M roga KJK/4 Kr/4 /4 KH)K/ KT
HICHUS
1 2 3 4 5 7 8 9 10 11
1 3an 60,4 TII 1589 3087 4676 1,2 185 3920
Oiﬁﬁﬂ I | 2988 | 1202 | 4190 | 05 185 8400
. XIT | 2497 | 1385 | 3882 | 0,55 | 185 7100
us

Ilpumeuanue: i TepeBoAa TEIIOM3OBITKOB B KJ[K/4 HeoOXoauMo Teruion30bITKH B BT

YMHOXHTH Ha 3,0.
AHAJIOTHYHBIM 00pa30M pPACCUYUTHIBAEM TEIUIO- U BJIATOMOCTYIUICHUS B KOHAUIMOHHPYEMOE

nmomenieHue — kabuHeT 3aBeaytomiero Ne9. Pe3ynbrarsl npuBeeHBI HUKE.
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TennonocTynneHm{ U TEIJIONMOTEPHU KOHAUITUOHUPYEMOT'0 ITOMEICHU A

Haume- O0bem Pacuer- IlocTyruieHus B IOMEIIEHUE IBHOM TEILIOThI, BT
HOBaHHE TTome- HBIN Ot mopaei Or Ot uc- Ot cu- Ot Tex- Ot
rome- meHus, M° | HepHo. COJIHEYHOU KyCCT- CTEMBI HOJIO- npoYu
LIEHUS rozja panuanuu BEHHOTO | OTOILIE ruyec- X
ocBe- HUS KOTO UCTOY-
SBHas | Ilomnas eHust obopy- HUKOB
JIOBaHUSA
1 2 3 4 5 6 7 8 9 10
9 10,7x3,3= TII 71 146 300 - - - -
333 XTI 92 149 - 279 505 - -

[TpogomkeHne TabInIbI

TemnonocrymuieHus B nomeuienue, Br |  Temionorepu W36rITOYHAs TemToTa
nomemenus, Bt
CymmapHbIe CymmapHbie SBHas [omHas
SIBHBIE [TosnHble CKPBITbHIE Bt Br/™m’ Br
11 12 13 14 15 16 17
371 446 75 - 371 10,5 446
876 933 57 526 350 9,9 407

CBoaHas Ta0JIMIA BPeIHbIX BblIeJeHU I

NoNe Haume- | O0bem Pacuert- TernoBsie H30BITKU Bnaro- | I'azoBnie c=
ImoMe- HOBa- romMe- HBIN SIBHbIE, CkpHI- Ilonuwie, | BblIe- BBIJIC- Q M
LIEHUS HHE LIEHMSI, | NEpPHOL kJx/4 THIE, KJ K/ JICHHUS, JICHUS, o B

moMe- M rojga kJx/a Kr/4 1/qa KII}K/ K
HICHUS
1 2 3 4 5 7 8 9 10 11
9 Kabuner | 353 TII 1336 270 1606 0,11 25 14640
3aBEIyIO
IIEro XII 1260 205 1465 0,08 25 18400

2.0BIIME PEKOMEHJAIIU 11O BBIBOPY U OBOCHOBAHUIO CXEMBbI
OPTAHU3AIIMU BO3AYXOOBMEHA B IIOMEIIIEHHMU.

2.1. O01ue moJI0KeHusl.

[Ipu pacuere BO3ayXO0OOMEHa HEOOXOIUMO MMETh MPEICTAaBICHHE O CXEME OpraHu3aluu
BO3yX0OOMeHa B ToOMelleHHH. B ToM uucie HeoOXOJUMO 3HATh paclpelelieHHe MapaMeTpoB
BO3[yXa B 00bEME MOMEIIECHUS M PacXo] BO3yXa, MOAABAEMOTO M YAAISIEMOTO W3 OTACIbHBIX
4acTel MOMENIEHUS CHCTEMAaMH MECTHOM BEHTUJISILIUH.

OcCHOBHbIE MPHUHIIMIBI, KOTOPBIMU CIIEyeT PyKOBOJCTBOBATHCS MpPHU BHIOOpE CXEM MOAauu —
yAaJICHUS] BO3AyXa B IIOMEIIICHHH:

e [I0Ja4a MPUTOYHOTO BO31MyXa (0OIMIEOOMEHHBIM MPHUTOK) JOJKHA MPETyCMaTPUBATHCS B 30HY
JBIXaHUSL, IPUTOYHBIE CTPYH HE JOJDKHBI POXOAUTD Yepe3 3arpsi3HEHHbIC 30HBI TOMEIIICHUS;

e yJaJeHHWEe BO3JAyXa LEJIeCOO0pa3HO OCYHIECTBIATh HEMOCPEACTBEHHO OT MECT OOpa3oBaHHS
BPE/IHBIX BBIJICJICHUA (MECTHBIC OTCOCBI, 30HTHI W JPYTH€ YKPBITHS CHUCTEM MECTHOM
BEHTHJIALINH ),

e 00meoOMeHHast BBITSKKA YCTPAauUBaeTCs M3 30H IMOMENICHHS C HauOOJIBLINM 3arps3HEHUEM
BO3/yXa;
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® COOTHOIIICHHE MEX]Ty TOTOKAMH T0JIaBaeMOT0 M YJAISEMOTO U3 MMOMEIIEHU BO3IyXa BRIOUPAIOT
TakuM, 4TOObI 00ECHEUYNTh HAMpaBICHHE M JAOCTATOYHBIA pacxoi BO3AyXa, MEPEeTEKaIoIIero U3
“qUCTBIX’ TTIOMEIICHHH B “‘3arpsi3HEHHBIE” CMEXHBIC TIOMEIIECHUS;

® B 3JIaHUU U OTACJIBHBIX €r0 YacCTAX M CEKIMIX, KaK MPaBUJIO, MOJDKEH OBITh TMOJHBIN OanaHc
MEXKIy CYMMAapHBIM IIPUTOKOM U CYMMapHOU BBITSZKKOM.

B OonpmmHCTBE NOMEMICHWH TPaXAAHCKUX 3MaHUA i1 OOIICOOMEHHOW BEHTHIISIITUU
MPUTOYHBIE U BHITSDKHBIE YCTPOHCTBA MOXKHO pa3MellaTh B BEPXHEH 30HE TTOMEIICHHUSL.

B HEKoTOpBIX MOMEMIEHHUAX B COOTBETCTBUM C HOPMaMH KPaTHOCTH BO3JIyXOOOMEHOB
MpPEAYyCMAaTPUBAETCS TOJIBKO BBITSKKA W3 BEPXHEM 30HBI, a MPUTOK OCYLIECTBISETCS uepes
HEIJIOTHOCTH JIBEPHBIX IMPOEMOB, OTACIAIONIMX JTH IOMEHICHUS OT KOPHJIOPOB WM CMEKHBIX
MOMEIIIEHUH, B KOTOpbIE MOAAaeTCsS U30BITOK MPUTOKA.

MuHUMAaNBHEIN pacXxo]l HAPYKHOTO BO3/IyXa OOBIYHO OMPEEINSIOT U3 YCIOBHUS aCCUMIISALIUN
MOCTYIUICHUH yTJIeKUCIIoro ra3a (cm.m.3.1).

[Tpu BEIOOpE MECT PaCIONIOKEHHUsI B TIOMEIICHUH MIPUTOYHBIX OTBEPCTUH CIIEAYeT YIUTHIBATH,
YTO TPHUTOYHBIE CTPYH HA TYTH CBOETO JIBIKCHHS B TIOMEIICHWH HE JOJDKHBI BCTpEYaTh
npensTcTBus (6anku, Mebenb, 000pyI0BaHHE).

B momernenusx ¢ cocpeoTOYCHHBIMH WCTOYHUKAMHU TEIUJIOBBIICICHUHN (TJTUTHI U KyXHH U
T.I.) TPUTOYHBICE CTPYH HE JOJDKHBI Hapymiatb pabOThl MECTHBIX OTCOCOB WM pa3OuBaTh
€CTECTBEHHYI0O KOHBEKTHBHYIO CTPYIO HaJl HarpeTbiM 0OOpyaoBaHWEM. B3amMmHOE pacmosokeHue
MPUTOYHBIX U BBITSHKHBIX OTBEPCTUN B IUIAHE MOMEIICHUS JOKHO MPUHUMATHCSI B COOTBETCTBUH C
TpeboBanusiMu [1]. BBITSDKHBIE OTBEpCTHS IEJIeco00pa3HO pa3MemaTh HECKOJIBKO BHIIIIC
MPUTOYHBIX, YYUTHIBAas HaJIMYME B BEPXHEH  4YacTW TOMEUICHHs 3arps3HEHHOW "TermoBon
MOAYIIKH".

2.2. [TomemeHns ;KUJIbIX M 00IIECTBEHHLIX 3MAHUNI

AKunbie 3nanus. [IpuTok HapyXHOro BO3[yXa, Kak MPaBUJIO, YEpe3 OTKPBIBAIOIIMECS OKHA U
HEIUIOTHOCTU HApY>KHBIX CTPOUTENBHBIX OTrPaXJACHUW, BBITSHKKA KaHalbHAs C €CTECTBEHHBIM
o0y KJIEHUEM JIBU)KEHUS BO3/yXa. BBITSDKHbBIE OTBEPCTHUS, 3aKPBIThIE JEKOPATUBHBIMH PEIIETKAMH,
ClIelyeT pa3MelIaTh B KyXHsX, CaHy3JlaX U BaHHBIX KOMHATaXx.

I'octununel. B HOMepax mpegycMaTpUBarOT BEHTWISILIMIO WIM KOHJIUMIIMOHUPOBAHHUE BO3/1yXa B
COOTBETCTBHUH C “KJIacCCOM’’ TOCTHHHMIIBI (pereHueM KoHCyabTanTa). [logava u yjanenne Bo3myxa B
MMOMENIEHUSX TOCTUHUI] OCYLIECTBIISETCS MO cXeMe "'cBepXy-BBepx'.

31aHNs Hay4YHO-HCCAEA0BATEILCKUX MHCTHUTYTOB. B kaOuHerax, ciayXeOHBIX NMOMEIIEHUSX,
NPOCKTHBIX 3ajlaX, OWONIMOTeKax W JAPYTHMX IOMEIICHUSX, XapaKTepHBIX I 31aHuN
KOHCTPYKTOPCKUX M MPOEKTHbIX opranu3anuii, HUM u nnga aaMuHUCTpaTHUBHO-YHPABICHYECKUX
3laHul, ToJady M yJaJeHHE BEHTUISLMOHHOIO BO3[yXa IPEIyCMAaTPUBAIOT IO CXEME ''CBEPXY-
BBEpX".

AHaIOTUYHBIE CXEMBbl PEKOMEHIYIOT U Ul IMOMEUICHHH MNpOopeCcCHOHATBbHO-TEXHUUECKUX U
CPEIHUX CIELUATIbHBIX YUYEeOHBIX 3aBEACHMI.

B koH(epeHn-3anmax 3THX 30aHUI MPU UCHOJIH30BAHUHU PELUPKYIALMUA BO3AyXa — IO CXEMe
"cBepXy-BHU3-BBEPX".

B OonbmIMHCTBE OCHOBHBIX TMOMEHICHHH J1e4eOHO-NPOGUIAKTHYECKUX  VYpekAeHUil
MPUMEHSIOT MojJauy M yJaJleHue NMPUTOYHOrO BO3jAyXa IO cxeMe '"cBepxy-BBepx'. VckiroueHuem
SBIIIIOTCS TIOMEIIEHUS C BBIICICHUEM TSDKENbIX Ta30B, MApOB U a3po30Jieil (HapKo3Hasl, HEKOTOphIE
IpoLeAypHbIe KaOWMHETHI, IpsA3eaedeOHUIbl U T.A4.). B 3THX MOMENIEHUSX PEKOMEHAYIOT CXEMBbI
"cBepxy-BHU3" WM "CBEpXY-BHHU3-BBEPX .

Mara3unbl. Bo Bcex TOProBbIX 3ajax MarasmHOB (KpOME MarasuHOB C TOBapaMmu OBITOBOM
XUMHH) JOIMyCKAeTCsl pelupKysauus Bo3ayxa. [logada m ynmaneHue Bo3ayxa MO cxeme 'CBepxy-
BBepx". TpebyeMoe KOIMUYECTBO HAPYKHOIO BO3AyXa ONpENEsieTcs 0 pacueTy BO3AyX000MeHa U3
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YCIIOBUM aCCUMMJISILMM YIJIEKHCIOro rasa. Ilpu 3ToM pacueTHoe KOIMYECTBO JIOAEH NMPUHUMAIOT
CIIEIyIOIIEE:

- A MeOenbHBIX Mara3uHOB, MY3BIKAJIbHBIX, 3JEKTPO- U PpaJUOTOBApOB, KHIXKHBIX,
CTIOPTHBHBIX I IOBEMPHBIX — | uer. Ha 3,5 M® TUIOLIAM TOPrOBOTO 3a71a;

- I JPYTHX HEMpOIOBOILCTBEHHBIX H MPOIOBOILCTBEHHBIX MarasuHoB — | uem Ha 2,5 M’
IJIOIIA X TOProBOro 3aja.

B ToproBeix 3azax miomambio 3500 M> m Gomee MpeaycMATpPHBAETCA KOHIHIMOHHPOBAHME
Bo3ayxa mpH t>25°C (mapamerpst “A”). B paifoHax co CpeIHEMECSIHON TeMIIepaTypoil BO3AyXa B
wore 25°C ¥ BbIlle KOHIMIHOHUPOBAHAE BO3IyXa JOMYCKACTCS B MAara3HHaX C TOPrOBBIMH 3aIaMH
nomazeio 1000 M* i Goree.

3puTe/bHbIC 32JbI TEATPOB M KHHOTEATPOB. /[ crucTeM BEHTWIALUU U KOHAUIIMOHUPOBAHUS
BO3AyXa B 3pUTEIbHBIX 3ajlaX TeaTpoB, KIyOOB W KHHOTEATPOB JIONMYCTHUMO IPUMEHSTH
PEeLMPKYJISIMI0O BO3ayxa. KolnuecTBo mojaBaeMoro Hapys>KHOro Bosayxa — He MeHee 20 M/ Ha
OJTHOrO 3puTeNs. B 3pUTENBHBIX 3ajaxX, KaKk IPaBWJIO, MPUMEHSIOT MOJady MNPUTOYHOIO BO3IyXa,
o0ecnevyrnBaroly0 paBHOMEPHOE paclpe/ielieHne Bo3/lyXa, MCKIII0Yaolee 00pa3oBaHNue 3aCTONHBIX
30H, a TaK)K€ 30H C MOJBMKHOCTBIO BO3/yXa BbIIIE NOMycTUMOW. Bce mpuTouHble oTBEpCcTHS B
3pUTEIBHOM 3alle JIOJKHBI OBITh 00OPYAOBaHBI PEryJHUPYIOUIMMU YCTPOHCTBaMH, MO3BOJSIOLIMMU
U3MEHATh HAIpPAaBJICHUE JBWKEHUS BO3AyXa. BBITSXKKY OCYIIECTBISIOT W3 BEpPXHEH 30HBI
nomenieHus. B Tearpax u kimy6ax 17% ob1iero o0bema BBITSKKU yIAJSIOT Yepe3 CLEHY.

KyxHu ¥ TOproeblie 3ajbl NpeANpPUATHI O00IIeCTBEHHOr0 NUTaHUsA. B KyXHAX M mexax
BBITNIEUKH U3JEIUNA U3 TECTa U B APYTUX MOJOOHBIX NOMELIEHUSIX MPUTOK MOJAETCSA B paboUuyIo 30HY
noMenieHui. B octanpHble nomeneHus NpeAnpusaTUi 00IenuTa 1Mojiady Bo3/yXa OCYIIECTBIIAIOT B
BEPXHIOI0 30HY. O0111€00MEHHYI0 BBITSKKY YCTPaUBatOT U3 BEPXHEH 30HBI TOMEIICHUH.

OCHOBHBIMH OCOOCHHOCTSIMH YCTPOMCTBAa CHCTEM BEHTWISALIMM B TOMELICHUAX KyXHM U
TOPrOBOT'O 3aj1a SIBJISIFOTCS:

- 00s13aTeIbHOE NPUMEHEHNE B KYXHE CHUCTEMbI MECTHOM BBITSDKHOW BEHTWJISILIMM OT OCHOBHOT'O
TEIUIOBOTO 00O0pyAOBaHUS (A7 TMPEeNOTBpAIlCHHs MOCTYIJICHHS B OOBEM IOMELICHHs Teruia,
BOJIHBIX IIAPOB M IApOB Macia), a Uil MOAYJIBHOTO KyXOHHOI'O 000py/10BaHUS MECTHOM MPUTOUYHO-
BBITSDKHOM BEHTWJISALIUY;

- opraHu3anusl IEpEeTCKaHus BO3JyXa W3 TOPrOBOTO 3ajJa B TOpAYME LEXU M JpyTHE
TE€XHOJIOTMYECKHE TOMEILEHUS IPEAIPUATH.

[IputouHO-BHITSKHBIE JOKanu3ytoue ycrpoiictea (IIBJIY), mpencraBisionine BCTPOEHHBIN
3JIEMEHT MOJYJBHOI'O TEXHOJIOIMYECKOro O0OPYIOBaHUS KYXHM, MPUCOEAMHSIOTCS K NMPUTOYHOMY
pacnpeeuTeNbHOMY U K BBITSKHOMY COOpHOMY BO3ayXoBojaaM. BriTskHoi Boznyx B [IBJIY
MPOXOAUT Yepe3 (GuiIbTp A yJlaBlMBaHUS a’po3oiei macna. [Ipurox uepes IIBJIY mopmaercs B
30Hy JnbixaHusi paOortaromux. B TIBJIY nopator 5nubo HapyKHBIA (IOJOTPETHIA B XOJOJHBIN
Nepuosl) BO3AYX, JHOO €ro cMmechb C BO3IYyXOM, YJalseMblM U3 TOproporo 3amna. Ilpu
KOHJUIIMOHUPOBAHUHU BO3JyXa B TOPrOBOM 3ajie II€JIECOOOPAa3HO BECh PacXojJ MECTHOTO IPUTOKA
OCYLIECTBIIATH BO3AYXOM, YIAISIEMbIM U3 BEPXHEH 30HBI 3aa.

[leperekanue BO3Ayxa M3 TOPrOBOrO 3ajla B IMOMELIEHME KYXHU OCYLIECTBIIIETCS 3a CUET
aucbaiaHca BO3QyXa B 3THUX INOMELIEHMAX. Pacxoj meperekaromero BO3ayXa OINpeessercs Io
JONyCTUMON CKOPOCTH BO3[yXa B OTKPBITBIX ABEPHBIX IPOEMax B OTPAKIACHUSAX MEXAYy 3TUMU
nmomenieHus MU 1 pazaatounom okue (0,2 — 0,3 m/c).

3. PACUYET TPEBYEMBIX BO3JYXOOBMEHOB B IOMEIIEHUAX 3 IAHUSL.
BbIBOP PACYHETHOI'O BO3AYXOOBMEHA.

TpedyembIM B031YX000MeHOM TIOMEIICHHSI HA3bIBAIOT MHHHUMAIBHBIA BO3AYXOOOMEH,
OTpeesieMbIil 0 OAHOMY W3 BHJIOB BPEIHBIX BBIICIECHUN (TEIUIOTa, BJIara, BPEIHbIC ra3bl WIH
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mapbl BPEIHBIX BEIIECTB) B OJMH W3 PACUETHBIX NEPUOAOB Tofa (TEIUIbIi, MEePEeXOAHBIH WU
XOJIOTHBIN).

OcHOBHOUM MeTOJ| omnpeeneHus TpeOyeMbIX BO3IyX000MeHOB — OanmaHcoBbIil. OH Ha3bIBaeTCs
TaK IMOTOMY, YTO B €TI0 OCHOBC JIC)KUT COCTABJICHHUC IJIA MOMCIICHHA CUCTCMBI ypaBHeHI/Iﬁ 6aJ1cha
BO3/lyXa, TEIUIOTHI, BJIard U APYTUX BPEIHBIX BBIACICHUI. PemieHnnemM 3Toi CUCTEMBI U TOMy4YatoTCs
COOTHOIICHUS JJI1 TPEOYyEeMOro BO3yX000MeHa.

IIpu wucnonb3oBaHuM 0GaJaHCOBOIO MeToda pacyeT TpedyeMOro BO31yX000MeHA
1e;1ec006pa3Ho MPoBOANTL ToabKo o U3EBITKAM SIBHOM TEILJIOTHI! Jleno B ToM, uTO
pacuetsl 110 Quspr 1 Mg 607iee TPOMO3AKH, a AAOT TOT KE Pe3yibTat, MOATOMY H30BITKU MOTHOU
TCIJIOTBI B NOMCHICHHWU W BJIArOBBIACIICHHWA B HEM MCIIOJIB3YCM 3/€Ch JIMIIbL JIsA OIPCACICHHUA
ITAPAMETPOB BO3JIYXA B IIOMEHIEHMW npu mnoctpoeHMH MPOLECCOB HN3MEHEHUS
COCTOSIHU BO3yXa.

3.1. Pacyer o M30LITKAM SIBHOW TEINJIOTHI.

TpeOyemble B031yX000MeHbI 001I€OOMEHHON BEHTHJISILMU B MOMeELIEHHMH B ciay4yae "oauH
NMPUTOK — 0HA BBITsKKA' (n=1, m=1). K sTroMy Tumy nomenieHuii OTHOCSATCS BCE MOMENIECHUSA C
001Ie0OMEHHON BEHTUIISIIUEH HE3aBUCUMO OT CXEMBI TIOJJa4H-yIaJeHUs] BO3yXa M BUAA BPEIHBIX
BBIICIICHUI.

[MocnenoBarenbHOCT pacyeTa TpeOyemMoro BO3AyXOOOMEHa OOIICOOMEHHOW BEHTHIISIIUU
ClIeyIoIas:

1) 3amaroT mapaMeTpsl IPUTOUYHOTO M YXOSIIETO U3 MOMEIIEHUST BO3/AyXa,;
2) ompenensoT TpeOyeMblii BO3yX000MEH JIJIsl TAaHHOTO IEPHOA.

Tpedyemblii B031yx000MeH MO HM30bITKAM SIBHOW TemnoTbl (Qusps, BT) Haxomsar, pemnas
CUCTEMY JIBYX YpaBHEHHIi: OanaHca MOMEIEHUS 10 SBHO TermyioTe U 0ajaHca mo BO3aAyXYy:

GTP _ GTP _ 396.Ql/[3'5.}7
n — >y - ’
ey (ty —1;)
rae G, u G} —tpebyemble 0011€0OMEHHbIE BBITSKKA M HPUTOK, KI/4;

Cp — yJlelbHasi MacCcoBasi TETNIOEMKOCTh Bo3yXa, paBHas 1,005 k/x/(kr-K);

ty M ty — TEMIepaTypa COOTBETCTBEHHO YHANSEMOr0 M IMPHTOYHOTO Bo3myxa, °C, s
COOTBETCTBYIOILErO INepuoja roga. 3HaueHue Quzps TAKKe NMPUHUMAIOT AJII COOTBETCTBYIOLIETO
nepuona mo Ttabnuie «TemJjiomocTynjeHUsi U TeIJIONOTePU NOMelleHHsl ¢ 00Ieo0OMeHHOIM
BEHTHJISILMEH WM KOHAUIIHOHUPOBAHNEM BO3IyXa).

Jlis mosydeHus: HaJIe)KHBIX pe3yJIbTaToOB HEOOXOAMMO MpPaBHIBHO BBIOpaTh ty U tp B pexume

BEHTUJEALIMN npu BbITAXKKE M3 BepXHeH 30HBI TEMIIEPATypy YAAJAAEMOr0 BO3AYyXa MOXHO
OIICHUTH 1O (hopmyIie:

ty =ty + At tne At =(H —hpy)-grad t .

3mece H — BeIcOTa momenienus, M; hps — BeicOTa pabodeid 30HBI MIOMEIICHHS, M, IPUHUMACTCS
paBHOI 2 M, eciH JIOAW B TIOMELICHUH CTOAT, U 1,5 M — ecnu JNIoAu CUAAT WU Jexat; grad t —
BEePTUKAIBHBIA TpaHEeHT Temmeparypbl, K/M, npuHUMaeMmblii B 3aBHCHMOCTH OT YJIEIbHON
TEIUIOHANPSPKEHHOCTH MTOMEILEHUS qy /i, Br/m’® , IO HIDKecaenyomiei rabnuue [2]:

VY nenbHas TEIIOHANPSKEHHOCTh TOMEILIEHUS grad t, K/m
qv i, BT/ M3
bonee 23,2 0,8—-1,5
11,6 —23,2 03-1.2
Menee 11,6 0-0,5
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B pexxume KOHIAMIIMOHUPOBAHUSA BO3YXA u BBITSIZKKE M3 BepXHeil 30HbI OOBIYHO
npuHUMAIOT ty = tg + 1, T.e. At = 1°C. Jlust Bo3ayxa, yAaaseMoro u3 o0caIy;KHBaeMoi 30HbI, U TIpU
BEHTWISIIIAH, U TIPY KOHJAUIIMOHUPOBAHUU HEOOXOMMO CUHUTATh ty = tp.

Uro kacaerca Temmeparypsl npuroka, B pexxume KOHAUITMOHNUPOBAHMA BO3AY XA tg
OOBIYHO TPEIABAPUTEIHFHO NMPHUHUMAIOT Ha 6 .. 8 TpaaycoB HWXKE BEIUYMHBI tg, B3SATOW JUIS
COOTBETCTBYIOILIETO TMepuoja Troja. B nanbHelmeM 3HayeHHE t; MOXKET OBbITh YTOYHEHO C
MOCJEAYIOIUM TEPEecYeTOM BO3JyX0O0OMEHa IO pe3ysbTaTaM MPOBEPKH MapamMeTpOB MPUTOYHON
CTpyH Ha BXOJ€ €€ B OOCIY)KHBAaeMyI0 30HY MOMEIIEHHUS, a TakKKe C YYEeTOM BO3MOXHOCTHU
MOJTy4€HHUs1 BbIOpAaHHOW BEJIMYMHBI tr; B TEIUIBIM MEPHOJ T0/1a Haubojee pauoHaIbHbIM CIIOCOOOM.
DTO Jenaercs B paMKax KypcoBoi padoTbl « KOHIMIIMOHUPOBAHME BO3YXA).

B pexxume BEHTUIIALIMN npenBapuTenbHO NPUHUMAETCS: B XOJIOJHBIA NEpUOA trp = tgor; B
TeIIbIA U nepexoaubid — Ha 0,5 ... 1 rpamyc BbIlle HAPpYKHOM TEMIIEPATYPHI Il JTAHHOTO MEpUoaa
Mo mapamerpamM «A» ¢ y4eToM TOTrO, 4YTO B OTH TIEPUOABI HAPYXKHBIM BO3AYX IOAAETCS
HEMOCPEACTBEHHO B IOMEIICHHE B KayecTBE MPHUTOKAa Oe3 IOMOJHUTENbHOM TEeIIOBIaKHOCTHON
00pabOTKH 1 HEMHOT'O TIOJIOTPEBACTCS TOJIBKO B BEHTHIISITOPE.

[Tocne BBIOOpa pacueTHOro BO3aAyxooOMeHa (cM. 1.3.2) TemrepaTyphl tg U ty JUISI HEKOTOPBIX
MEPHOOB MOTYT OBITh TOTIOJHUTEIHHO YTOUHEHBI. ECIIM IpUMEHSETCS penupKYJIsIlis, KOJINIECTBO
Hapy>KHOT'O BO3/IyXa JIOJDKHO OBITh HE MEeHEe BeIMUUHBI Lco, (eM. 11.3.2).

TpeOyemble B031yX000MeHbI B MOMEIEHMH C MECTHOW BBITSKHOM BeHTHJIsINMEHd — “OIMH
NPUTOK-IBe BBITSLKKUH”. K momemeHusiM, B KOTOPBIX BO3JyX YIaJsSiOT HA JABYX YPOBHSX, a
CJIEIOBATENBHO, C Pa3HBIMU MapaMeTpaMu, OTHOCATCS T1a0OpaTopuu HAYYHBIX U y4EeOHBIX 3/IaHUH,
Pa3IMYHOTO POJIa MACTEPCKUE MPHU TeaTpax, KOHCTPYKTOPCKUX Orpo (T.€. MOMEIIEHHUs C MECTHBIMU
0TCOCaMH OT BBITSKHBIX IIKa(OB WM CTAHKOB), TOMEIIEHUS 00€IEHHBIX 3aJI0B C OPTraHU30BAHHBIM
NepeTeKaHUEM BO3/TyXa Yepe3 IPOEMbl B CMEXHbIE TEXHOJIOTMYECKNE TIOMELIEHUS U JIp.

Bun oOopynoBanusi omnpeaensieT pacxoi MECTHOW BBITSHKHOW BeHTHIALUU. Hampumep, oTcoc
BO3/yXa OT JJAOOPATOPHOT'O BBHITSKHOTO HIKada 3aBUCHT OT IUIOLIAAM PACUYETHOTO CeueHHs mkaga
(0,2 M* Ha | M mmpuHEI mKada) U TPeOyeMoil CKOPOCTH BO3LYXa — Vrp, M/C, HPH HpeqebHO
nonmyctumoii konuentpauun (IIJIK) BpeaHbIX BEIIeCTB, XpaHIIIUXCS B MKA(y:

6onee 10 Mr/m’ - vre = 0,5 M/c;

ot 10 10 0,1 Mr/M° — vrp = 0,6 ... 1 M/c;

menee 0,1 Mr/me vrp = 1...1,5 M/c.
[Ipu aTOM

Grio = fre X Vip X P x3600,

rne Gymo — MaccoBBI pacxoja BO3AyXa, YIAIIEMOTO W3 OOCITYyKHMBAaEcMOW 30HBI ITOMEIICHUS
MECTHOM BBITSIKKOM, KI/4;

fpc — TUTOIIAH PACYETHOTO CeUCHUs poeMa mKada, Mz;

P — IUTOTHOCTB BO3LYXa B 0OCIIY)KHBACMON 30HE IOMEIICHHS, KI/M-.

B oOmem cioyuae pacxoa BO3Ayxa, yHaiasieMoOro U3 OOCIyXKHBaeMOW 30HBI TMOMEIICHHUS,
o0o3HawaeTcss B OalaHCOBBIX ypaBHCHHSIX Kak Gy, D10 MO0 MECTHBIE OTCOCHI, JHOO
OpPraHM30BAaHHOE MEpEeTeKaHUE BO3/AyXa B CMEXHOE MOMEIIEHHE, JTM00 pacxo]] peuupKyJIUPYIOLIEro
BHYTpPEHHETO BO3/yXa, 3a0upaemMoro u3 00CIy>KnBaeMoil 30HbI TOMEIICHHUS.

Bo3ayxooOMeH 0011e00MEHHOM BEHTUIISIIUN OMPEESIIOT C YIETOM CyMMBI pacxoqoB Gya, Kr/d,
BCEX MECTHBIX OTCOCOB M JPYIMX TIOTOKOB BO3AyXa, YXOMSIIUX W3 OOCITYyKHBAaeMOW 30HBI
Hampumep, TpeOyemblii pacxoa BBITSHKKA W3 BEPXHEH 30HBI MOMEMICHUS MO H30BITKAM SBHOM
ternoTel Gy, KI/4, onpeAenstor mo Gpopmyre:

G — 3.6 Ouspn _Gych(tyz ~tm)
" Cp (tyl _tn)
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31ech UHACKCHI Y1 U Y2 0003HAYAIOT PacXo/Ibl U MapaMeTpbl 00IEOOMEHHOM U MECTHOM BBITSKKH,
a 1m — mputoka. OOBIYHO MOKHO CUHTATh, UTO ty; = tg. [Ipyrue reMnepaTypbl ONpeaesnsoTcs, Kak MpH
CXEM€ «OJUH IPUTOK — OJIHA BBITsDKKa». Pacxon npuroka toraa paseH Gn = Gy + Gya.

TpeGyemble B031yX000MeHbl B NOMELIeHUM ¢ NPOM3BOJBHBIM YHCJIOM MPHTOKOB H
BbITSZKeK. B o0mieM ciydae, eciay B MOMEIICHUH “N” MPUTOKOB M “m” BBITSDKEK, Tpedyemas 1o
SIBHOM TEIJIOTe 00II€0OMEHHas BHITSKKA (MHIEKC «Y 1») 1 o01meoOMeHHbIN npUToK (MHAEKC «I11»)
BBIUUCIISAIOTCS 110 (pOpMyIaM:

3.6 Qyss. +ZGﬂiCB(tH tm)_ZGinB(tw _tm)
2 2

CB(tyl _tm

Gy1 =

e

TpeOyemble B031yx000MeHbI B 0JI0OKe CMeKHBIX NoMmemleHuil. Ecin Mexay CMEXHBIMHU
MIOMEIICHUSAMU OPraHU30BaHO MEpeTeKaHHe BO3AyXa, TO pacdeT BO31yXOOOMEHA B HUX INPOBOJSAT
COBMECTHO, YUMTHIBAs, UTO JUIsl OJHOIO MOMEIIEHUS NEPEeTEeKaoMUi BO3AYX — 3TO BBITSKKA, a JJIs
Apyroro — mpUTOK. [Ipumep TakuX CMEKHBIX MOMEHIEHHH — OJIOK «KyXHS M TOPrOBBIM 3am»
MpeanpusITHs 0OLIECTBEHHOIO MUTaHus. PacueT Bo3ryxooOMeHa JUisl 3TUX MOMEIICHUH HAYMHAIOT C
ONpENIeJIEHUs] pacxoja BO3AyXa B MECTHBIX CHCT€Max BEHTWIALMM KyXHHM M IOTOKOB
OpPraHM30BAHHOIO IEPETEKAaHUs BO3AyXa M3 ‘“‘4UUCTOro” 3aja B ‘‘3arpsA3HEHHYI KyxHIO. B
clefyroneld Tabauie NpHUBEIEHbl PEKOMEHAyeMble 00bEeMHBIE pacxoibl Bo3ayxa L ams mecTHOM
BEHTWSILIMM TIOMENIEHU KyXHU. MaccoBele pacxonsl G moisydarorcs M3 L yMHOXXEHHEM Ha
IUIOTHOCTh BO3/yXa, B3ATYIO IPH COOTBETCTBYIOIIEH TEMIIEpaType.

PexkoMeHnayembie pacxoabl BO31yXa, yI1aJ1seMOro 0T 000py10BaHHUs KyXHH, H PAaCX0bl
MECTHOI'0 IPUTOKA K TAKOMY 000pY/10BAHHUIO.

Tunosoe Pacxon ynansemoro | Pacxonx nmputounoro | Tum [IBJIY | Kommue-
o0opy0oBaHue BO3/yXa OT el. BO3/1yXa Ha €]l. CTBO, IUT
KYXHH oGopyaoBanus, M°/4 | 0GopyIOBaHHs, M’ /4

[Tnuter [IDCM-411 1250 800 MBO-450 2
[Tnuter [I3CM-2k 350 200 MBO-450 1
CkoBopoasl COCM-0,2 800 400 MBO-450 2
CxkoBopogsl COCM-0,5 1000 400 MBO-450 3
®putropauna PICM-20 550 200 MBO-450 1
Ikad HDKDOCM-2 500 -- MBO-840 1
Koten KITDCM-60 750 400 MBO-450 2
Mapmutr MOCM-50 400 400 MBO-450 2
[anuieiaHas neysb 700 600 Bcerpoennoe 1

OO6mue pacxonbl MecTHOTO TpuToKa G W MeCTHOW BBITSHKKU Gy, M3 KyXHH ONPEICISIOT B
3aBUCUMOCTHU OT MPHUHATOIO TEIIJIOBOI'O O60py'I[OBaHI/IH, CHA0KEHHOTO HBHY, B TE€XHOJIOTHYECKOMU
JacCTH IIPOCKTA (B COOTBETCTBHH C SaZIaHI/IGM).

Pacxon BO3ayXa, MNEPETEKAIOIIEro M3 TOProBOro 3ajia B FOpSI‘II/Iﬁ nex Gy2_3AnA = QGneper =
GHS.KYXHI/I, KF/‘I, OMpCACIIAIOT 10 cpenHeﬁ CKOpPOCTH BO3AYXa Vreper B MPOCMax, COCAUHAIOIINX
YHUCTOC U 3arpsASHCHHOC IIOMCIICHHA

G rieper = Jp XVigeer X Pp %3600,
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rie fip — mIOmank mpoeMa, M2, Pp — IUIOTHOCTh BO3LYXd B OOCIYXKHBAEMON 30HE TOMEIICHHUS
06€IEHHOTO 3a/1a, KI/M-.

CpenHsisi CKOPOCTh MEPETEKarolIero BO3AyXa 3aBHUCHUT OT PA3HOCTH IUIOTHOCTH BO3JIyXa B
[IOMEUICHUAX W MHUHUMAJIBbHOM CKOPOCTM B BEpXHEHM 4YacTU IpoeMa, MPeJOTBPALLAOIIEH
MOCTyIUIeHHEe BpeaHocTed u3 Kyxuu B 3ai (0,2...0,3 m/c). [Tnomanas cedeHuss MpoOeMOB MPUHUMAIOT
10 CTPOUTENBHOM YaCTU IMPOEKTA (BBICOTA pa3gaTOYHOro IpoemMa okojo 1.0 m).

BoznyxooOMeH B TOProBom 3aje 1Mo U30bITKaM SIBHOW TEIJIOTHI (OJMH MPUTOK U JIBE BBITSXKKH, T.
e.n =1, m = 2) HaxoxAT U3 GOpMyII:

3,6- - Gy,cplty, —t
G, = O 35,5 V2 B( V2 171); Gt = Gyi + Gy,
Cp (Zyl _tn)

BoznyxooOMeH B ropsiueM Iexe Mo M30bITKaM SBHOM TEIUIOTHI (OOBIYHO TPU MPHUTOKA U JBE
BBITSDKKH, T. €, N =3, m = 2) onpeAeIstoT 1Mo oomei hopMyiie (CM. BBIIIE), TIPUHAMAS:

G, — MOTOK BO3/AyXa, MOAaBaeMblii MECTHBIM MIPUTOKOM, KI/4. Ero Temmneparypy MOKHO MPUHSTH
Ha 0,3 .. 0,5 rpamyca BBIIIE tg3AJ1A;

Gz — pacxo/ MepeTeKaroIIero U3 3ajia Bo3ayxa ¢ TEMIEpaTypo tis = tg3aja, KI/4;

Gy, — IOTOK BO3/IyXa, YAAISEMBI MECTHBIMH OTCOCAMH, KI/4, C TeMITepaTypou tys = tg xyxuu.

OcTanbHble MapaMeTpbl IPUHUMAIOTCS, KaK IPHU CXeME «OJIUH MPUTOK — OJTHA BBITSIKKAY.

3.2.Bb100p pac4eTHOr0 BO31yX000MeHa.

PacueTHyI0 BEIMYMHY BO3LAYX000MeHAa B romemeHud G', Kr/d, T.e. pacxoj BO3LyXa Ui
noadopa  BEHTWIILIMOHHOTO  00OpYyIOBaHMS, BBIOMPAIOT, PYKOBOJACTBYSCH  CIIEAYIOLUIMMHU
COOOpaKCHUSIMU:

- s BEHTUJIALUN:

1) ecnmm B MOMENMIEHWH B TEIUIBIA TEPHOJ T0Ja MOXKHO OCYIIECTBIATh TpeOyeMblit
BO3yXO00MEH 4epe3 OTKPBIThIE MPOEMBI, TO 32 PACUETHBIH BO3yX000MEH MPUHUMAETCs OOJbIIas
BEJIMYMHA U3 TPeOyeMbIX BO3lyXO0OMEHOB B NEPEXOAHBIN M XOJIOIHBIN MEPUOIBL;

2) ecnu B TEIUIbIM MEpPHO]] HEBO3MOXKHO OCYIIECTBIIATH €CTECTBEHHOE MPOBETPHBAHUE UYepe3
OKkHa (TI0 TEXHOJOTHYECKUM, CAHUTAPHO-TUTHMEHUYECKUM WM KOHCTPYKTUBHBIM HIpPUYUHAM), TO
pacyeTHBIN BO3TyX000MEH paBeH OOJbIIeMy U3 TPeOYEeMbIX BO3yX00OMEHOB M0 TPEM MEPUOIaM;

- s KOHAMINMOHNPOBAHMA BO3YXA:

pacyeTHBIM ABIIAETCS OOJIBIINUN U3 TPEOYyEMBIX BO3LyXO000OMEHOB 0 ABYM MEPHOIAM.

Ecmm 1nis pa3gaum  OpPUTOYHOTO  BO3JyXa  HCIONB3YIOTCS  BO3AYyXOpPacHpeAeTUTeNH,
paboTaroryie Ha MEPEMEHHOM pacxXoje BO3AyXa, TO Mojaya MPUTOKA PETYJIUPYETCcs HE TOJIBKO MO
CE30HaM, HO U B Te€4eHHE padouero BpEeMEHHU. DTO JAaeT 3aMETHYI 3KOHOMHIO 3Hepruu. OJHako,
CUCTEMBI C TIEpEMEHHBIM PACXOJIOM TMOKa HE MOJYYWJIH IIUPOKOTO paclpocTpaHeHHus. XOTsS B
MIPUHIAIIE BO3MOXKEH BapUaHT, MPU KOTOPOM YCTPAaWBAIOTCS JBE NMPUTOYHBIE CHUCTEMBI: OJHA, C
MIPOM3BOJUTENILHOCThIO, PAaBHON HaMMEHbIIEMY U3 TpeOyeMbIX BO3AyXOOOMEHOB, paboTaeT B
TEYEHHE BCETO TOJAa, a BTOpas, JOMOJHUTENbHAsS, MOAKIIOYAETCS B TOT MEPUOJ, IS KOTOPOTO
TpeOyeMblii BO3yX000MEH OOIbIIIe.

[TosToMy, BbIOpaB pacueTHYIO BEJIMYMHY BO3AyXO0OOMEHa IO KaKOMY-HHUOyAb MEpUO.y,
HEOOXOUMO YTOUHUTH MapaMeTphbl MPUTOYHOTO WM, HAOOOPOT, BHYTPEHHETO BO3AyXa M
OCTQJIbHBIX TEPHOMOB, T.C. PELINTh TaK Ha3bIBAEMYIO0 OOpaTHYIO 3ajjady pacyera BO31yXOOOMEHa.
310 HE0OXOAUMO JIJIsl MPABUIILHOTO BHIOOPA TEILIONPOU3BOIUTEIBHOCTH KAIOpU(PEpHOM YyCTAaHOBKH.

[Tpu cxeme «OUH MPUTOK — OJTHA BBITSKKA» BO3ZMOYKHBI CIICYIOIINE BAPHAHTHI:

1) mpu KOHIAMIIMOHNUPOBAHUWU Bcerna yrouHsieM mapameTpbl IPUTOKa 110 popmyiie:

_ 3,6 QmEﬂ

=t
ey GP-cB

2
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3nech 3HaueHus ty WM Qusps NPUHUMAIOTCS JUIsL TOrO MEpUOAd, Il KOTOPOrO YTOUHSETCS
TeMIieparypa mpuToka. IIpw 3TOM YTOYHEHHOE 3HA4YCHHE t;; OO0SM3aTENBHO JOJDKHO IOJYYHTHCS
BBIIIIE, YeM MEPBOHAYAIBHO MPUHSATOE.

2) mpu BEHTUJISILINN, ecnu pacdeTHBI BO3MyXOOOMEH MPHUHAT MO TEMJOMY MEPHOY,
YTOYHSIEM TEMIEpaTypy MPUTOKA B XOJOAHBIM MEpPHOJ IO BHIMICIPUBEACHHON (opmyne u
BHYTPEHHIOIO TEMITEPaTypy B IEPEXOTHBINA MEPHOJ] 10 (OPMYIIaM:

n 3,6 PQHBE.}Z
G -cy
3neck BenuuMHa At — 3TO IpHUHATas U MEPEXOAHOrO MEpPHOAAa Pa3HOCTh ty U tp, BBIYUCIICHHAS
yepe3 grad t (cm.11.3.1); 3HaueHus tr 1 Qusp s TAKXKE MPUHUMAIOTCS IS TepexoqHoro nepuoaa. Eciun
IIOJIyYE€HHOE 3HAYCHHUE tg OKAKETCS HIYKE MUHUMAJIBHOTO U3 JOIyCTUMBIX JUISl JaHHOTO ITOMEIICHHUS,
T.e. HWXe tpor, ACTACTCSA BBIBOJ, YTO B MEPEXOIHBIN MEepHO] HEOOXOAUMO MPOJOKATh MOJOTPEB
IIPUTOKA, U TpeOyeMas TeMIieparypa MPUTOKA BBIYUCISACTCA, KaK IPU KOHIUIIMOHUPOBAHUY.

Ecnmu  pacueTHblii BO31yXOOOMEH TMPHHAT MO MePeXOAHOMY MepPHOdY, TO YTOUHSIOT
TEMIIEPATYPy MPUTOKA B XOJOIHBIM MEPUON W BHYTPEHHIOIO TEMIIEpaTypy — B Teluield. [Ipu sTom
¢akTHueckoe 3HaueHUE tg B TEIUIBIH NEpUOJ 00s3aTEIbHO JOJDKHO TMOJMYYHMTHCS HHUXKE, 4YeM
[IEPBOHAYAJIBHO MPUHSATOE.

Ecnu pacyeTHblii BO3IyX000MEH HPUHAT MO XOJOAHOMY MEePHOAY, YTOUHAIOT (PAaKTUYECKYIO
BHYTPEHHIOIO TEMIepaTypy B TEIUIbIH M NEPEXOAHBIH MEpUON M IPU HEOOXOIUMOCTH PEIIaroT
BOIIPOC O IPOAOKEHUN NOOTPEBA IPUTOKA B MIEPEXOJHBIN IEPUO.

[ocae BoiGopa G' ¥ pelneHns O6GPaTHOI 3aad BO3LYXOOOMEHA BBIYHCISIOT OOBEMHbBIC

G" G"
PAcXoIbl BO3LYXA 110 IPHUTOKY H BBITSDKKE, M/d: L} =——; L, =——; rae WIOTHOCTh NPUTOKA Pr U
P Py
BBITSDKKH Py, KI/M, BBIYHCTISETCS B 3aBHCHMOCTH OT TEMIIEPATYp TPHTOKA M BBITSUKKH, B3STBIX s
TOTO TIEPHOJA, ISl KOTOPOTO OHHM SIBIISIIOTCS HAWOONbIIMMH (OOBIYHO JUISI TEIUIOro TEepPHOAa):

353
pP=——"—. HOCKOHBKy O9TH INNIOTHOCTHM HCOJAWHAKOBHEI, 00BEMHBIH pacxoq Mo IPUTOKY M IIO

t+273
BBITAKKE TaKXE MOXKCET HECKOJBKO HE COBIIAAAaTh. Ilociie HPTOr0 BBIYUCIAIOTCS (1)aKTI/ILIeCKI/Ie

KPaTHOCTH BO3ayxooOMena (cmum4.l): Ko =LF/V, w', Takke OTAENbHO MO NPUTOKY M IO

sty =t, —Atl.

\4 ZLIY

BBITSDKKE. 37ech V — 00bEM IIOMCIIGHHS 110 BHYTpEHHEMY oOMepy, M. IloapoGHee cM.
MIPUBEICHHBIN HIKE MPUMEp pacdera BO3AyX000MeHa.

IIpumeyanue. IIpy CHIKEHUM B T€UEHHE IOJa WIH CyTOK TEILUIOBOM HATPY3KHU B IIOMELICHUU
BO3MOXKEH BapuaHT pabOThl CUCTEMBI ‘“‘c mpomyckamu’. [lpum 3TOM TpeOyercsl BBITIOJIHCHHE
CaHUTAPHOU HOPMBI 10 CBEXKEMY BO3yXY, [10J]aABAEMOMY B ITIOMEIICHUE.

Iocne pacdera L' HeoGXomMMO CpaBHHTH MX C MHHHMATBHBIM KOJTHYECTBOM HApY’KHOTO
BO3yxa Leog, M/4, KOTOPOE OMPEAEISIOT IO BHIACICHHSM YIIEKUCIOro Ta3a;

— MCOz
o Cﬂﬁ[( _Cn
3necb Mcox — Beimenenne CO, B momemnieHud, /4 (cMm. 1m.1.3), mpuHMMaeTcs mo Tabiuie
«CBoaHass Tabiuua BpeaHbIX BblaedeHu»; Crgx M Cpp — COOTBETCTBEHHO MAaKCHMAaJbHO

JOMyCTHMasi KOHLEHTPALUsS YTJIEKUCIOrO ra3a BO BHYTPEHHEM BO3AyXE M €ro KOHIICHTpAIUs B
3
MPUTOYHOM BO3JlyXe, JI/M°, OIIpeiesisieMble ClIeAyIonmM oopazom [3]:
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Paiion Cp, M 3manue Cryk, e
I{enTp roposa (6osee 1 MaH.uemN) 0,75 JleueGHBIE U nETCKUE 1,0
Paiion B yepTe ropoaa 0,5 AKTOBBIE, 3pUTENIbHBIE, 1,5

CHOpTI/IBHBIe 3aJIbl U T.II. C
OOJIBIINM YHCJIOM JIFOIEN

3aropojHas 30Ha, HeOOoJIbIIHe 0,4 [Tpu BpeMeHHOM TpeObIBaHIH 2,0
MTOCEJKH (Mara3uHbI, KHHOTEATPHhI)

Benmuuuna Lco, n0mKHA OBITH HE MEHBIIE, YEM MPETyCMOTPEHO HOPMaMU IMOJa4d HApY>KHOTO
BO3[yXa Ha OJHOro uyenoBeka Lo 11 coorBercTByromux 3aaHuil (cm.m.4.1). Hampumep, B
3PUTENBHBIX 3aaX ¥ MarasuHax — He MeHee 20 M°/d Ha YelOBEKa, B CIIOPTHBHBIX 3a71ax — 80 M°/d Ha
OJIHOTO 3aHuMarolierocsa u He Meaee 20 M/ Ha onHoro 3purens [1]. Eciu okaseiBaercs, 4to Lcon
Gonbure, yem L, T0 32 pacUeTHBI BO3MyX000OMeH mMpuHHMaeTcs Lcoy W emie pa3 yTOUHSETCS
TeMIIepaTypa MPUTOKA WM BHYTPEHHETO BO3/yXa, KaK OMHUCAHO BBIIIIE.

HpnMep pacueTa B03IIYX006MeHa B IOMeEIEeHUH 00IeCTBEHHOI0 3aHus.

Hcxonnbie 1aHHbIE

OOmecTBeHHOE BYXdTaXHOE 3/1aHue: AMOynaTopus Ha 100 mocemnieHnii B CMEHY € anTeKon
IV rpynnsl B KOHCTPYKIUSX.

Paiion ctpourensctBa — r.Kpacuonap.

BEHTWIALINA. PacuetHoe momemnieHHe — 3ail OOCIY>KMBAHHs HacelleHHUs. XapaKTepPHUCTUKU
ITOMEILEHUS, TapaMeTPbl MUKPOKJIMMATA M PE3YJIbTaThl pacyeTa TEIUIOBIATOBBIACICHUN IPUBEICHBI
B npumepe B 11.1.3. CxeMa opraHuzaiui Bo3ayX000MeHa — OJIMH MPUTOK, OJJHA BBITSIKKA C MOJIauen
BO3/JlyXa B BEPXHIOIO 30HY U YAAJICHUEM TAK)KE U3 BEPXHEH 30HBI.

T At =(H -2)-grad t =(3,3-2)-0,135~ 0,18 °C no ¢opmyse u3 1m.3.1. B nannom ciyuae hps
= 2 M, T.K. JIIOIU B NOMeNIeHNH cTosAT. Benuunny grad t mpuHuMaem mo Tabmuie u3 1.3 mpu
yIeTbHO# TeroHanpsnkerrocTH 7,3 Br/M® 3 npumepa B m.1.3.

ty =t, + At =31,6+0,18 = 31,78 °C
t,=t,, +0,5=286+0,5=29]1°C
3,6'QI/I3E.H _ 3,6-441,5
¢y (ty —1,) 1,005-(31,78—-29,1)
I At =(H-2) grad t = (33-2)-0,94 ~ 1,3
ty=t, +Ar=18+13=193 °C

t, =t,, +05=10+05=10,5 °C

3,6° Oy 3,6-830

¢y (ty —t,)  1,005-(19,3-10,5)

TP _ TP _
G =GIF =

~ 590 xr/u

~ 338 kr/u

P _ TP _
G =GIF =

XII At =(H -2)-grad t = (3,3-2) 1,1 ~ 1,43
ty =ty +At =20+1,43=2143 °C

t, =ty =16 °C

3.6-Ousn  3.6-6935

GTP — GTP — —
7Y ety —ty)  1,005-(21,43-16)

~ 457,5 xr/4a
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G} =G =max(TI, T, XIT) = 590 Kr/4, T.e. COOTBETCTBYET TpeOyeMOMY BO3IyXOOOMEHY B

TII= yrounsiem ¢, wu t," .

(=g 30 Qs ) 43 36°6935 1 o
o G -c, ©7590-1,005
3,6-0™ :
ty =" 36O =19,3- 3,6-830 43 °C. TlockodbKy 93TO BBIIE HAPYKHOM

G -c, 590-1,005
temrepatypsl B 111, paHoii +10°C, momy4eHHbIi pe3yapTaT rOBOPUT 0 TOM, uTo B I1I1 HeoOxX0aumMo
NpOJOIKATE MOJOIPEB INIPUTOKA, B JAHHOM ciiydae 10 Temueparypel +14,3°C, Bo wu3bexanue
MePEOXIIaKICHUS TOMEIIICHUS.

BoruncnsieM o0beMHBIN pacxo]l Bo3Ayxa U (PaKTUUECKYI0 KPaTHOCTh BO31yX00OMEHa, MpUHUMAas
TEMIIEPaTyphl MPUTOKA U YXOJAIIET0 BO3AyXa HauOONBIIMMH U3 BCEX PACUETHBIX MEPUOMOB, T.C. B
naHHoM cityvae o TIIL

P
Oy = 333 333 =117 xr/v’; L, :—:ﬂ2504M3/H; Ky =L"/V ~83q"
f, 4273 2911273 on L7
P
py=—3 _ 33 i 18 =9 =390 L 500 vy KO =177 ~ 8347
f, +273 31,78+ 273 oy 116

Takum 00pa3oM, pacyeT MOKa3bIBAET, UTO OOBEMHBIE PACXO/IbI MPUTOKA M BHITSDKKH OTIMYAIOTCS
HE3HAYUTENbHO, ¥ 3TON pPa3HULICH MOXKHO NMpeHeOpeUb.

[IpoBepsieM pacueTHbIN BO31yX0OOOMEH Ha COOTBETCTBUE CAHUTAPHOU HOpPME:

I = juco2 _ 3 _ 3
.= G o rae C,;= 0,5 n/m°, Cppe =1 /m” (emn.3.1).
K~ -1
M
M, =185 n/u; L, = € _ 185 =370 M3/q;LCO2 <L”, nmnosromy ocraBmsem

Couwe —Cp 1-0,5

BOSILYXOO6MCH, BBIUYMCJICHHBIN 110 M30BITKaM SIBHOM TEIIOTHI.

KOHAMIIMOHMPOBAHUNE BO3/1YXA. PacueTHoe momenieHre — KaOWHET 3aBEAYFOIIETO
(N29). PacuerHble mNapamMeTpbl Hapy>XHOIO M BHYTPEHHEro KiIMMaTa M pe3yjbTaThl pacuera
TEIUIONOTEPh B XOJOJHBIN NEPUOJ B PEKUME OTOIUICHHs NMPUHSTHI MO MPUMEPY, IPUBEICHHOMY B
METOAMYECKUX YKa3aHHUAX 110 paCueTy MOLUTHOCTH OTOIMHUTEIbHBIX IPUOOPOB CHCTEMBbI OTOTIIICHHUS.

XapakTepUCTUKU TOMEIIEHUs W pPe3yibTaThl pacueTa TEIUIOBIArOBBIIEICHUN IPUBEIECHBI B
npumepe B 1.1.3. Cxema opraHuzanuu BO3AyX000OMEHa — OJMH MPHUTOK, OJHA BBITSDKKA C MoJadeit
BO3/lyXa B BEPXHIOIO 30HY U yJJAJICHUEM TaKXKe U3 BEPXHEH 30HBI.

m

ty =1, —6=24—6=18 °C; t, =1, +1=24+1=25 °C.

G =Gp =20 L 383190y
ey (ty —t;) 1005-(25-18)

X1

ty =1, —6=21-6=15°C; t, =1, +1=21+1=22 °C.

G =Gp =20 L O30 150 sy,

¢y (ty —t;) 1,005-(22-15)

G} =G] =max(TI, XIT) =190 xr/4, T.e. oTBeuaeT TpedyeMomy a1t TI1= yTounsem ¢, .
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PN 3a6'Qp)§gs.}z -2 3,6-350,5 ~15.4 °C
o Ple, 190-1,005

BrruncnsieM o0beMHBIN pacxo]l Bo3Ayxa U (haKTUUECKYIO0 KPaTHOCTh BO3AyX00OMEHa, MpUHUMAs
TeMIIepaTypbl IPUTOKA U YXOIAIIETO BO3IyXa HAHMOONBIIMMH U3 BCEX PACUCTHBIX MEPHOJIOB, T.C. B
JNaHHOM cityvae 1o TII.

P
pn — 353 — 353 =1’21 KF/M3; LIIJ_[ =G_=—190 ~ 157 M3/LI; 1{? =LP/V z4,5 I‘I-l.
t+273 18+273 pr 121
P
py =3 _ 35 i eondirn =S 2P0 i1 i KO =17y 45
t+273  25+273 py  LI8

Taxkum 06pa30M, " 34€Ch OG’bGMHBIe PaCXOodbl ITPUTOKA U BBITAKKU OTIIMYAKOTCA HE3HAYUTCIIBHO.
[IpoBepsiem pacueTHBIN BO3yX000MEH Ha COOTBETCTBUE CAHUTAPHON HOpME:

MCOZ 25
Cow —Cp 1-0,5

BOSI[YXOO6MGH, BBIYMCJICHHBIN 10 N30BITKaM SIBHOH TEIIJIOTHI.

M, =25 nfa; L, = =125 wm/u; Ly, <L, mostomy ocramsiem

3.3. IlocTpoeHne NpoLeccOB H3MEHEHHs COCTOSIHUA Bo3ayXa Ha I-d-quarpamme u
onpeaeneHue (PaAKTHIECKUX MAPaMeTPOB BHYTPEHHEr 0 BO31yXa NP BeHTHJISILHH.

CxeMbl IPOLIECCOB M3MEHEHUSI COCTOSIHUS BO3/yXa B IOMELIEHUH, a IPU BEHTWISILIUN — U TIPU
ero o0paboTKe B MPUTOYHOW YCTAHOBKE JOJDKHBI OBITH MpeACTaBlieHbl Ha [-d-nmuarpamMmMe ¢ yderom
u30piTkoB [TOJIHOU temnotet u BJIATOBBIJIEJIEHUW B momerneHuu Ui BCeX PacUETHBIX

IIEPUOJIOB roJa.

[TapameTpsl BO31yxa IPEICTABIECHbl XapaKTEPHbIMU TOYKAMMU IIPOLECCOB:
Touka H — mapameTpbl Hapy’KHOTO BO3/1yXa;
To4ka II — mapaMeTpbl NPUTOYHOIO BO3AYXA;
Touka B — mapameTpsl Bo3ryxa B 00CITyKUBaeMOW 30HE TTOMEIICHUS;
TOYKa Y — IapaMeTpsl yXOIAIIErO BO3IyXa.

[Tapametpsr Touku H — TemnepaTypa U SHTaIbIMA — IPUHUMAIOTCA 110 Tabnuie «PacueTHble
napamMeTpbl HAPYKHOT'0 BO31yXa». B X0J10AHbIN Nepro1 HCTIOIB3YIOTCS TapaMeTphl «by, B TETUIbIN
Ul peXMMa KOHIUIIMOHUPOBAHUS — Toke «b», a B TEIblii U MEPEXOAHBIN MEpUObI I pPeKUMa
BEHTWISILIUY — TAPAMETPBI «A».

B pexmme BEHTW/ISMILIMMA 1npu nOpsSIMOTOYHOM  CX€ME€  IMOCTPOCHHE  IIPOLIECCOB
OCYILECTBIISICTCS. Ul TPEX IMEPHOAOB M TMPOU3BOAMUTCS cleayromuM obpazom. ChHavana Ha [-d-
auarpamme otmedaercs Touka H o ee remnepaType v SHTaNbIMU ISl COOTBETCTBYIOLIETO NIEPUO/IA.
3areM OT 3TOHM TOYKH BEpTHKAJIBLHO BBEpX IO JUHUM di = const CTPOUTCS OTPE3OK JI0 NMEPECEUCHHUS C
U30TEPMOM tp = const, B3STOM A COOTBETCTBYIOILEIO IIEPUOJA, C YYETOM €€ BO3MOXKHOIO
YTOUHEHMs Tocie BbIOOpa pacueTHOro Bo3ayxooOmena. [lomyuaem Touky II. B Temmslit mepuon
rojia, KOrjia OCyIIECTBISIETCSl TOJIBKO IOAada Bo3ayxa 0e3 ero oopaborku, mogbem or Touku H k
touke IT cocrasnster 0,5 ... 1 °C 3a cuer nogorpesa B Beutuistope (cm. m.3.1).
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To xe camoe KacaeTcs MEPEXOJHOr0 MEPHUOAA, €CIM IO PacyeTy OKa3alloCh, 4YTO IOAOTPEB
IIPUTOKAa HE HyXeH. B mpOoTHUBHOM cilydae mpolecc B MEpeXOAHbIH Mepuoj OyJeT BBIISIIETh, B
IIPUHLINIIE, TAK K€, KAK U B XOJIOAHBIN. 3aTeM OoT Touku I mpoBoaum jyy mporecca B IOMEIIEHUN €

yrioBbIM Kod(hdunuentoMm & = Qe / M , ., xJIx/kr, rae Quspn — M3OBITKH MOJHON TEIUIOTHI,

k/[x/4; Mp 1 — BIaroBblieieHus], KI/4, JIJIsl COOTBETCTBYIOIIETO Mepro/ia rojia. 3HAUeHUs € JTOJIKHBI
OBITh OMpeeNeHbl MPU 3aMoTHeHUH Tadnuibl «CBOIHAsi Ta0JMIA BpeIHbIX BblIeJeHHID» (CM.
npumep nocie m.1.3).

Ha nepecedyenun syya nponecca ¢ u30TepMamu tg = const U ty = const, B3ATBIMU ONSATh-TaKu
JUIL COOTBETCTBYIOIIETO NEPUOJAA, IOJIYy4YaeM COOTBETCTBEHHO Toukn B um VY. Ilo agmarpamme
omnpezensieM GpakTHYECKHE 3HAUEHUSI OTHOCUTEIHLHOM BIQXKHOCTH BHYTPEHHETO BO3yXa (g B TOUKE
B AJId KaKA0ro mnepuolaa MU IIPOBCPSCM, HC IPCBLIIAKOT JIXW OHU MAKCUMAJIBHO JOITYCTUMBIX
3HaueHui. [locie 3Toro BeIYMCIISIEM OCTalbHBIE MapaMeTpPbl COCTOSHHA BO3AyXa B Touke B mo
dbopMyniaM, TpPHUBEACHHBIM B MeToaudeckux ykazaHusx «PacueT MOIIHOCTH OTONMHMTEILHBIX
npudoOpoB CHUCTEMBbI OTOIJIEHUS», U 3aMOJIHIEM O KOHLIA COOTBETCTBYIOIIME KOJIOHKU B TabIuIe
«PacyeTHble NapaMeTpbl BHYTPEHHEro BO31yXa BEHTWIHPYEMBbIX U KOHIMIHOHHUPYEMBIX
noMeueHuin». CXeMbl IPOLECCOB B PEXKUME BEHTWIALMM IPUBEACHbI HA HIKECIEAYIOIIEM
pUCYHKE.

IIpouecchl M3MeHEHUN COCTOSTHUA BO3yXa B MOMENleHMH NMPH BEHTUJISAIUY 0e3
penupKyasiuum (MIPpsIMOTOYHAS CXeMa)

N
g

B ycnoBusix mnpumepa, paccmorpeHHoro B 1m.1.3 u 3.3, daxThueckas OTHOCHTEIbHas
BJIQ)KHOCTh B XOJIOAHBIN NEPUOJ rojia nosyyaercs paBHoi 12%, B nepexonnblii — 56%, a B TETUIbIN —
48%, 4TO NEHCTBUTENBHO JIEKWUT B IOMYCTUMBIX Ipenenax. OcCTalbHble YTOUYHEHHBIE NapaMeTphl
BHYTPEHHETO BO3/lyXa MPUBE/ICHBI B TA0JIHIIC HIDKE.
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IHapameTpsl TII (B) IIII (B) XII (B)
BHYTPEHHEr0 BO31yXa J01I. J011. AOII.
Temmneparypa ¢, C 31,6 18 20
Ontanenus [, , KJHx/Kr 68,3 36,9 24,7
Bunarocoznepxanue d , T/Kr 14,3 7,4 1,8
OTHOCUTENbHAS BIAXKHOCTD @, % 48 56 12
Temnepatypa MOKpOTO 22,9 13 7,8
TEpMOMETpa 1, , °c
TemmepaTypa TOYKH POCHI £, "C 19,4 9,4 - 8,8
[TapuuanbHOE NaBJIE€HHE BOJASHOIO 2256 1156 281
napa Py, ,Ila
To ke mpu TMOJHOM HaCBILICHUH 4700 2064 2338
P,c.1a
[T10THOCTS P, Kr/M° 1,133 1,19 1,18
VY nenbHbI BeC ¥, H/m® 11,1 11,66 11,6

B pexume KOH/IMLITMOHNPOBAHMSA BO3/IY XA noctpoeHne oCyLECTBIsSIETCS IS ABYX
IIEPUOJ0B ¥ HAUMHAETCS C HAHECEHUs Ha MarpaMMy TOYKU B 1o ee TeMneparype U OTHOCHTEIbHON
BJIQ)KHOCTH JJIS1 COOTBETCTBYIOLIETO IIEPUOJIA, IOCKOIBKY B TOM PEKHMME JKECTKO 3aJal0TCsI UMEHHO
BHYTPEHHHE MapaMeTpbl, a OCHOBHas 3ajJaya 3aKIIYaeTcss B UX 00ECIEYEeHUH HE3aBHUCHUMO OT
IIEPEMEHHBIX HApPYXHBIX YCIOBHM M BHYTPEHHHX BoznaencTBuil. Ilocime storo yepes Touky B

MPOBOAMTCA JIyd IIpollecca C YTJIOBBIM KO3(PPHUIMEHTOM €, B3SATHIM MJII COOTBETCTBYIOIIETO
nepuoja, IpuyeM MPOBOJUTCS B 00€ CTOPOHBI — J0 MEePeceYeHus ¢ U30TEPMOH trp = const ¢ yueToM
€€ BO3MOKHOTO YTOUHEHHSI TIOCJI€ BRIOOPA pacue€THOTO BO3AYyX000MEHa, I/ MbI IoJly4aem Touky I1,
U JI0 TepecedyeHusl ¢ U30TepMO ty = const, e Mbl UMeeM TOYKy Y. 3HaueHus t U ty Takxke
MIPUHUMAIOTCSL JUIsl COOTBETCTBYIOIIEro nepruoaa. Cxema mpolecca NpuBEAEHa Ha HUKECIIETYIOIIEM
pucyHske. [IpuMepHO TakuM JOJKEH OBITH Mpoliecc B 00a Mmepuoia, TOJbBKO B XOJOAHBINA MEepuoJ
Touka B, a Bmecte ¢ Hell u Touku I1 u YV, u Bce MOCTpoeHHE B MENIOM, OyIyT HaXOIUTHCS HIXKE U
JieBee, YeM B TEIUTBIN, U3-3a 00jiee HU3KHUX MapaMeTpoB B TOUke B.
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IIpouecc u3MeHeHUs COCTOSTHUA BO3yXa B IOMeIlleHNHU NPH KOHANIMOHUPOBAHUM BO31yXa
0e3 peUpKyJIAUUH (IPIMOTOYHAS CXeMa)

=
bl El 2
w=100%

4. PACUET BO3YXOOBMEHOB I10 HOPMAM KPATHOCTM.
4.1. HopmMbI KpaTHOCTH.

KpatHocThio BO3myxooOMeHa Kp Ha3pIBalOT OTHOILIEHHE 4YacOBOTO OOBEMHOIO pacxoja
MPUTOYHOTO BO3AyXa (KpaTHOCTh mputoka Kpp) miam pacxoma BBITSHIKHOTO BoO3AyXa (KpaTHOCTH
BBITSOKKH Kpy) K 00beMy BEHTHJIMPYEMOTO MOMEIIeHUsA. Pa3MEpHOCTh KPaTHOCTU BO3TyX00OMEHa
[q'l]. HopmatuBHas kpaTHOCTh BO3AyXOOOMEHA HJisi PSAOOBBIX IMOMEIIEHUH 3AaHUS MPHUBEACHA B
cnpaBounoit uteparype u CHull st 3qanuit pa3nuaHoro Ha3HAYCHHS.

B kypcoBom npoekTe sl OONBIIMHCTBA MOMEIIEHUH 3aHus MPEIyCMOTPEHO OIpe/eieHIe
BO3yX0O00OMEHa B M>/d 10 HOPMAaTHBHOM BEJIMYMHE KPATHOCTU:

L, =KpyxVy Ly =Kpy,xV,
rae Ly, Ly — pacueTHbIit BO31yX000MEH MOMEIIEHHUS 110 IPUTOKY U IO BBITSIKKE, M /4

Kpn, Kpy — HopmaTHBHas: KpaTHOCTh IPUTOKA U BBITSKKH, g

V — 00beM moMelieHus o BHYTPEHHEMY 00OMepy, M — MPOMU3BEJCHUE TUIONIAN Ha BBICOTY
H "B uncrote", T.€. OT 1M0OJIa 1O MTOTOJIKA.

JlJ11 HEeKOTOpBIX NOMEILIEHUH B IMTEpAaType MPUBOJUTCS HOPMATUBHBIN BO3AyX000MeEH Ha |
yenoseka Lo, M3/(q-qen.). B sTom cnmyuae pacueTHBIN BO3MyX0OOMEH MOMEIICHHS BBIYUCIAETCS MO
bopmye:

Ly =Ly =Lo*XNygy,
1€ Nyey — KOJIMYECTBO JIIOAEH B IOMEUICHUU. B OTAEIbHBIX IOMEILECHUX, HAIIPUMED, CaHy3lax,
OYWEBBIX U T.JA., POib Nye; HUIPaeT YHUCIO YHHUTA30B, IYIIEBBIX CETOK M JAPYTUX MOJO0OHBIX
u3Mepurelel. B Takux ciydasx 3T0 OrOBapHUBacTCs B CIIPABOYHOM JIMTEPATYPE.

HopmaTuBHBIE 3HaUCHMSI KPATHOCTEH BO3yX000MEHA 1 HOPMATUBHOTO BO3AyX000OMeHa Ha 1
YeJIOBEKa, YHUTA3 U T.J. JUIS Pa3JIMYHBIX MOMEILEHUH B 3[JaHUSX PA3HOrO0 HA3HAUYCHHsS MIPUBEJCHBI B
tabmumax ['maBer 3 [1]. Ecau B Tabmuiie, OTHOCAIIEHCS K MPOCKTUPYEMOMY 37aHUIO, CBEJICHUS O
HEKOTOPBIX TOMEIIEHUSIX OTCYTCTBYIOT, HX MOXKHO HAWTH B TAaONHIIAX, OTHOCSIIUXCS K 3IaHUSM
JIPYroro Ha3HaYeHUsl.
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Pe3yabTaThl pacyera BO3AyX000MeHa 3aHOCAT B Ta0uauuy «PacueTHblii BO31yx000MeH
001e0OMEHHON BEHTWISIIMK TI0 KPAaTHOCTH B TOMENICHHUSX 3IaHUS», O0JIAHK KOTOPOil JaH B
Ipunoxenun 1.

4.2. [IpaBuia pacuyera BO31YX000MeHA B MOMENIEHUSAX MO KPATHOCTH.

3anonHeHWe pacuyeTHOW TaOMHIBI MPOU3BOIAT PA3AENBHO JJS KaXKIOTO JTaxa IMpu
KOPHJIOPHOM cucTeMe WK TPyNIbl MOMENIEHUH Ha 3Ta)ke, BBIXOJAIIMX B OOMIMHA KOpUI0p (ILII03).
HeoOxomumo ompenenuth CyMMapHBIH BO3MyX000MeH 1O TpUTOKY 2Gpp W CyMMapHBIHA
BO3yX000OMEH MO0 BBITSKKE XGy s KaXKA0W TaKOU rpyIIbl MOMEIIEHUH.

PazHuiyy Mexay CyMMapHBIMU NIPUTOKAMH M BBITSDKKOW — "nucbananc” — cienyer IMojaaBaTh
(mpu M3OBITOYHOM BBITSKKE) WIM YIAIATh (MpU W30BITOYHOM TIPUTOKE) M3 OOIIEro IUTI03a
(MCKITIOYEHUEM  SIBJISIFOTCSL  JKWJIBIE  [TOMEUIEHUS, B KOTOpBIX BBITSDKKA KOMIIEHCUPYETCSA
€CTECTBEHHBIM MPUTOKOM Yepe3 OKHA).

Cymmupyst Bce CyMMapHbIE MPUTOKH C Yy4YeTOM KOMIICHCAIMHM OucOallaHCca, MONydaroT
pacyeTHBI pacxo/ MPUTOYHOTO BO3AyXa Ul M0A00pa MPUTOYHOM YCTAHOBKH JUISl PACCMOTPEHHBIX
MMOMEILICHU.

Paccuntannble pacxonbl BBITSDKHOTO BO3AyXa IO3BOJISIIOT BbIOpaTh MPOU3BOJUTENIHLHOCTD
BBITSDKHBIX BEHTHJISIIMOHHBIX YCTAHOBOK, OOBEIUHSIONMX TOMEHICHHS C yYeTOM CHEIHaTbHBIX
npaBui (TI0 peKUMY pabOThI U BUJAaM BPEIHBIX BBIIEICHUN B TOMEIIEHUSX ).

IIpumeuanue: moMenieHNs,, B KOTOPBIX BO3AYXOOOMEH BBIUMCISUICA MOJPOOHO MO TEIUIo-,
BJIar0- W Ta30BbLACIEHUSIM B COOTBETCTBUM C I.3 JaHHBIX METOJMYECKUX YKa3aHUM, TaKxke
BKJIIOUAIOTCA B TaONMUIly pacueTa BO3AYXOOOMEHa MO KpaTHOCTSM, TOJBKO B KOJOHKax 6 u 7
yKa3blBaloTcs (PaKTUYECKUE KPATHOCTH, MOJIYUYEHHBIE O pacyeTy (CM. nmpumep B 1.3.3) ¢ mOMETKOU
«T10 pacueTy», a B KOJIOHKaxX 8 U 9 yKa3bIBalOTCS pacueTHBIC 3HAUCHHUS BO3AyX000MEeHa MO MPUTOKY
U 1O BBITSDKKE. Eciu B 3JaHUM MMEIOTCSI HECKOJIBKO MOMEIEHUI TOro K€ Ha3BaHUs, YTO U KaKoe-
nub0 M3 pacueTHBIX, HO C JPYTUMH pa3MepaMu, IJs HUX TaKXKE HCIONB3YIOTCS TOTy4YeHHbIC
(akTHUECKHEe 3HAYECHHUSI KPATHOCTH, & BO3AYXOOOMEH TOy4aeTCs] YMHOKEHHEM Ha 3TH KPaTHOCTH
(hakTHIEeCKOTr0 00BeMa JaHHBIX MTOMEIICHUH (CM. IpUMep).

IIpumep pacuera Bo31yX000MeHa MO HOPMAM KPATHOCTH.

Hcxoanblie JaHHBIE

OObmecTBeHHOE NBYXdTaxkHOE 3/1aHue: AMOynatopus Ha 100 mocerieHuii B CMEHY € anTeKoin
IV rpynnel B KOHCTpyKIMSX.

Paiion ctpourenscTBa — r.Kpacuonap.

@®parMeHTHl TJIAHOB ATa)XEH 3MaHMsI TMPHUBEJACHH B METOJUYECKUX YKa3aHUSAX IO pacyuery
MOIIIHOCTH OTOMUTENBHBIX TPHUOOPOB CUCTEMBI OTOTIICHUS
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PacueTHbIii BO31yX000MeH 00111e00MEHHOI BEHTWISILIMU 110 KPATHOCTH B OMEIIeHUSIX
3MaHUA
(mmst TpYMITBI MOMEMICHUH aNTeKH, 00beTMHEHHBIX OOIIUM KOPHIOPOM)

NoNe HaunmenoBanue Pazmepbl O6bem | Komnye | HopmatuBHast KpaTHOCTh PacueTHbrii
nmome MMOMEILEHUS ToMelIe- mome- CTBO Bo3ayXx000MeHa Kp, ul BO3IyX0O0MEH, M /q
1ie- HHS, M, UK | 1IeHus V, | moaei B WJIM HOPMATHUBHBIN
HUS ero M mome- BO3yX000MeH Ha 1
10 Tb, IEHUH yenoBeka Lo, M/(4.4er.)
M Noen. IIputok BerITsKKa IIpurok | BeITsKKa
1 2 3 4 5 6 7 8 9
1 3ai 00cIyKUBaHUS 8,3 (mo 8,3 (o 504 (o 509 (mmo
18,29 60,4
HaCeJICHUs pacuery) pacuery) | pacuery) | pacuery)
1A 3aJ1 00CITyKHUBaHUS 252 88 8,3 (mo 8,3 (mo 730 735
HaCeJICHUs pacuery)* pacyery)*
16 3aJ1 00CITyKUBaHMS 122 3 8,3 (mo 8,3 (1o 357 360
HaCeJICHUs pacuery)* pacyery)*
1B 3aJ1 00CITyKUBAHHMS 122 3 8,3 (mmo 8,3 (1o 357 360
HaCeJICHUs pacuery)* pacyery)*
2 ACCUCTEHTCKAs 18,8 66 4 2 263 132
3 MTOMEIICHHUE XPaHECHUS 17 60 ) 3 119 179
TOPTOBOTO 3araca
3A | momemeHne XpaHSHUS 16,9 59 ’ 3 118 177
TOPTOBOTO 3araca
4 MO€YHas 10,7 37 2 3 75 112
5 IUCTWISILIUOHHAS- 122 53 4 2 171 85
CTepHIIN3AIMOHHAS
6 aCCHCTEHTCKasI- 122 3 4 ) 171 85
acenTuyeckas
7 CTEPHITN3aIMOHHAS 7,9 28 4 2 111 55
8 1IIJTFO3 4,1 14 - 5 - 72
9 Kabuner 10.7 353 4,5 (o 4,5 (o 157 (o 161 (o
3aBEIyIONIETO ’ ’ pacuery) pacuety) | pacuery) | pacuery)
10 KJIaJ0Bast
BCIIOMOTaTEIbHOTO 8,3 29 - 1 - 29
Marepuaa
11 KJIaJI0Basi CTEKIJIOTAPHI 11,8 41 - 1 - 41
12 OenbeBas 4.5 16 - 1 - 16
13 50 m°/uac
ybopHast - ) 1 ) Ha | yHuras i >0
Hroro 3022 3158
Jucbananc 136

IIpnmeuyaHue: *) KpaTHOCTU NPUHATHI TAKUE K€, KaK Ui MOMEIIEHUs 1, T.K. MOMEIEHHUs] UMEIOT
OJIMHAKOBbIE HA3BaHUS.
Takum oOpazom, Ui TUKBUAALWHU AUcOaaHca HYKEH JONOJHHUTENBHBIA MPUTOK B 00beme 136
M/a B o0t Kopuaop.
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HPUJIOKEHUSA

IMPUJIO)KEHHUE 1

TenJionocTyn/jieHus: ¥ TENJIONOTEPH MOMeHIeHH ¢ 001e00MEeHHOM BeHTWIAMEN U
KOHIMIMOHUPOBAHNEM BO31yXa

Haume- O0bem Pacuer- IlocTyruieHus B IOMEIIEHUE IBHOM TEILIOThI, BT
HOBaHHE TTome- HBIN Ot moaei Or Ot uc- Ot cu- Ot Tex- Ot
rnome- icHM, M IEPpUOI COJIHEYHOU KyCCT- CTEMBI HOJIO- npoyu
HIEHUS roja paauanuu BEHHOIO | OTOILIE ruyec- X
ocBe- HUS KOTO UCTOY-
SBHast | IonHast IIeHUs 06opy- HUKOB
JIOBaHUSA
1 2 3 4 5 6 7 8 9 10
TI1
I1IT
XIT
[Tpomomkenne TaOIUIIBI
Tennonocrynnenus B nomemenue, Br | Temnonorepu W36pITOuHas TEeruioTa
nomemenus, Bt
CymmapHbIe CymmapHbie SBHas [MomHas
SIBHBIE [TosnHble CKPBITHIE Bt Br/™m’ Br
11 12 13 14 15 16 17

CBoaHas Ta0/1M11a BPeIHBIX BblIeJIeHHI

NoNe Haume- | O0bem Pacuer- TemaoBble H30BITKH Bnaro- | I'a3oBbie =
mome- HOBa- rome- HBIH SIBHBIC, CkpsI- ITonuple, | BbLAE- BBIJIC- Q/M
IIeHUS HHE menus, | nepuon | xJDx/4 THIE, KJDK/a JeHUs, | JIeHu, TR
rome- M rozga kJK/a KI/4 n/q KJloxe/xr
IIEHMS
1 2 3 4 5 6 7 8 9 10
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PacueTnbiii B03)IyX006MeH 06m606MeHH0i/JI BCHTU/IALIUU IO KPATHOCTU B MOMECIICHUAX

30aHuA
NeNe HaumenoBa- | Pasmepsr | O6wem | Koana [HopmaTuBHas kpaTHOCTB Pacuernsrit
moMelne- | HUe momemie- | MoMemie- | mome- | ecTBO | Bo3myxooOmena Kp, q'l, BO3IyXOO0OMEH, Mg
HUS HUS HUS, M, WIH | IEHUS | JIIoaen WJIN HOPMATHUBHBINA
€ro V, M | B BO3IyX000MeH Ha 1
IJIOIIA/b, rnmoMme- | yenaoBeka Lo, M3/(q.qen.)
' meHud [ ITputok BeITsbkka IIpurok BriTsikka
N‘{Cﬂ'
1 2 3 4 5 6 7 8 9

Hroro:
Jucbananc:
IIpumeyaHue: KOIMYECTBO JIFOAECH B KOJIOHKE 5 YKa3bIBaeTCAd B TOM Clly4ae, €Clv I TaHHOTO
MOMEIICHUSI B JUTEpaType YKa3bIBae€TCs HOPMATHUBHBIA BO3MyX00OMEH Ha 1 deloBeka, a He
KpaTHOCTb.



Hloacnenusa k nocoouro.

Hacrosiee mocobue comepxut mpuMephbl pacuy€ToB, COCTABISIONIUX OCHOBY pacuéTHOM yac-
TH KypCOBOTO MpoeKkTa «BeHTWsiuu rpakaanckoro 3ganus». [Ipumepbl compoBOXKIAIOTCS
PEKOMEHIAIUSIMU TI0 TTPOCKTUPOBAHUIO PACCUMTHIBAEMBIX CUCTEM U YCTPOUCTB. Bee pacuérsl
npenacTaBieHsl B popme s pydHOro cuéra. HekoTopsie pacuéThl BBHITIOIHSIINCH aBTOPOM C
MTOMOIIBIO MPOTPaMM, COCTaBICHHBIX B cpeie AIEKTPOHHBIX Tabmui Excel ¢ mpuMeHnennem
3MeMeHTOB si3bika VBA. PesynbpTaThl 3THX pacu€TOB MpeACTaBIEHBI B YKCIOBOM (hopmare
«OO0mmit», B KOTOPOM TaOJIUIBI BBIMTOJHSIOT BBIYUCICHHS. DTUM H OOBSCHICTCS «U3JIHIII-
HS» TOYHOCTH TMOJNYYEHHBIX pe3yibTaToB. B cimyuyae pydyHoOro cuéra peKOMEHIYeTCs TOY-
HOCTB — He OoJice 3 — X 3HAKOB IIOCJIC 3aISITOMH.

I'nasa 1. Boibop napamempos 6030yxa 014 pacuéma 6eHMUIAUYUOHHBIX CUCHEM.

§1. PacuéTHble mapaMeTpbl HAPYKHOT0 BO31yXa /ISl pac4€éTa CMCTeM BEHTHJISA UM

PacuéTel TeTIOBBIX OAaTAaHCOB M BO3AyX000OMEHOB B TIOMEIIEHHUSX JOJDKHBI TIPOBOIUTHCS /IS
3-X MepuoI0B roja:

TEMITBIN (JIETHUI) TIEPHO/I TOA, CPEAHECYTOUHAS TeMIiepaTypa Oosee > 10 °C;
MEPEXOAHBIN 10 0C, SHTaIbNusA 26,5 kJx/KT;

XOJIOIHBIN (3MMHHUI) IEpUOJ TOAA, CPEIHECYTOUHAsl TeMieparypa < 10 oc;

PacuéTHpiMU SABISIIOTCS TTapaMeTpbl HapykHOTO Bo3ayxa A u b. Ha mapamerpsl A B T€n-
JBIA TIePHOJ TroJja PAaCCUUTHIBAIOT BEHTUISILIUIO KHUJIBIX. OOLIECTBEHHBIX, aIMUHUCTPATHBHO-
OBITOBBIX U MPOU3BOJCTBEHHBIX MOMENICHHI, a TaKK€ YCTAaHOBKM BO3AYIIHOTO TyIIMPOBa-
HUSL.

[Tapametps! b npuMeHstoT U1 pacu€Ta CUCTEM BEHTHIIALUU U BO3AYIIHOTO AYIIMPOBAHUS
B XOJIOJHBINM MEPUOJ roAa.

CucreMbl BBITSHDKHON BEHTHISILIUU JKUJIBIX, OOLIECTBEHHBIX U aJIMUHHUCTPATUBHO-OBITOBBIX
3TaHHUH C €CTECTBEHHBIM MOOYKICHUEM PACCUUTHIBAIOT HA TEMIIEpATypy Hapy>KHOTO BO3IyXa

(+5)°C.
§2. Hopmupyemblie mapamMeTpbl BO3yXa NOMENIeHN IPAKIAHCKUX 31AHU.

CucTteMbl BEHTWIALUY IPU3BaHbI OAAEPKUBATE 00Ny CMuMble NApamempvl 6030V UHOU
cpeovbl. CrcTeMbl BEHTUIISILIMMA MOTYT HOAIEP’KUBATh OJIMH M3 ONTHUMAaJIbHBIX TapaMETPOB
BO3/yXa, €CJIM 3TO 3KOHOMHUYECKH 000cHOBaHO. [lapaMeTpsl cpe/ibl B TOMEIIEHUAX IPaKIaH-
ckux 3nanuii pernamentupyrorcss OCT 30494-96 «3aanus sxuble U o0IIeCTBEHHbIE. Napa-
METpPbl MUKPOKJIMMATa B IOMELICHUSIX Y.

I'OCT npeamnosnaraer BbIOOp MapaMeTpoB BHYTPEHHEH cpe/ibl B 3aBUCMOCTH OT KaTero-
pUH IOMELIEHUS 110 IPUBEICHHON HUXKE KJIacCU(UKALIUH.

Knaccugpurayus nomewenuil epaxcoanckozo 30anus no I'OCT30494-96.

Tomewenus 1 kamez2opuu — TMOMEIIEHUS, B KOTOPBIX JTIOAH B MOJIOKCHHUH JIEKa WITH CUISL
HAXOJATCS B COCTOSTHUH MTOKOSI ¥ OT/IbIXA.

Tomewenus 2 kame2opuu — TOMEIIEHUS, B KOTOPBIX JIFOJH 3aHITHl YMCTBEHHBIM TPYJIOM,
y4eOoi.

Tomewenus 3a kamezopuu — TOMEILEHUS] ¢ MACCOBBIM IPEOBIBAHUEM JIIOJIEH, B KOTOPBIX
JIFO/TA HAXOJISATCS IPEHMYIIIECTBEHHO B MTOJIOKEHUH CUS O€3 YITMYHON OCHKIbI.

Tomewenus 36 kamezopuu — TMOMEIIEHUS] C MACCOBBIM NPEOBIBAHUEM JIIO/IEH, B KOTOPBIX
JFO/TA HAXOJISATCS IPEUMYIIIECTBEHHO B MTOJIOKEHUH CUJISL B YITUYHOM OJIEKIE.



Tlomewenus 36 kamezopuu — MOMELIEHHS C MACCOBBIM ITPEOBIBAHUEM JIFOJIEH, B KOTOPBIX
JIOIX HAXOJATCS IPEUMYILECTBEHHO B MTOJIOKEHUH CTOS 0€3 YINIHON OAEkKIbI.

Tlomewenus 4 kamezopuu — NOMELIEHUS IS 3aHATUI MOABY)KHBIMU BUAAMHU CIIOPTA.

Tlomewenusa 5 kamezopuu — MOMELICHHS, B KOTOPBIX JIFOAN HAXOAATCS B IOy PAa3AETOM
Buze (pa3eBalky, Ipole ypHble KAOUHETHI, KAOMHETHI Bpauel U T.I1.).

Tomewenus 6 kamez2opuu — MOMEUICHUS AJIs1 BPEMEHHOT'0 peObIBaHUs JI0/1eH (BECTH-
Oronu, rapziepoOHbIE, KOPUIOPHI, JIECTHULIBI, CAHY3JIbI, KYpPUTEJIbHBIC, KI1aJOBHIC).

B tabmuue 1 mpexacraBieHbl pacueTHbIE MapaMEeTphl BHYTPEHHEH cpenbl TOJNBKO Ui T10-
MEUIeHUH TpakTaHCKUX 3/1aHUHM, BEHTHWIALNS KOTOPBIX pa3pabaThIBaeTCs B KyPCOBOM IIPOEK-
T€.

Tabnumna 1
OnruMasbHbIe U AOMYCTUMBIE HOPMbI TEMIIEPATYPHI, OTHOCHTENLHOMN BIKHOCTH M CKOPOCTH JIBHIKCHUS
BO3/lyXa B 00CITy)KHBAEMOM 30HE OOIIECTBEHHBIX 3IAHHI.

Ile- |HammenoBanue nomeuie- | Temneparypa Pesynbrupyto- OtHocutenbHas |CKOPOCTh JBIKE-
PHOJ |HHS WA KATETOPHUS BO3ayXa, °C HrasiTeMIepaTypa, |BIaKHOCTb, % HUS BO3yxa, M/C
roga °C
ONTH- |ONyC- [omTH- |momyc- |ONTH- |JOOImyc- |ONTH-  |;omyc-
MallbHas |TUMas  |MajbHas |TMMas |MajbHas|ThMas, |Manb- |TUMad,
He 00- |Has, He |He Ooiee
Jee Oonee
Xo |1 xareropus 20-22 18-24 19-20 17-23  |45-30 |60 0,2 0,3
aox |2 » 19-21 18-23 18-20 17-22  |45-30 |60 0,2 0,3
HeIA  [3a » 20-21 19-23 19-20 19-22  145-30 |60 0,2 0,3
30 » 14-16 12-17 13-15 13-16  |45-30 |60 0,2 0,3
3B » 18-20 16-22 17-20 15-21 |45-30 |60 0,2 0,3
45 17-19 15-21 16-18 14-20 |45-30 |60 0,2 0,3
5» 20-22  |120-24 19-21 19-23  145-30 |60 0,15 0,2
6» 16-18 14-20 15-17 13-19 |HH* HH HH HH
BanHbIe, TymIeBbIe 24-26 18-28 23-25 17-27 |HH HH 0,15 0,2
Xo |/lerckue HOMIKOJILHBIE
0N |yupexmeHus
Hell | ['pynnoBas pazaeBanbHast
U TyaJieT:
JUISL SICEJTbHBIX M MJIa]T 21-23 20-24  |120-22  [19-23 45-30 60 0,1 0,15
IIMX TPYIII
JUISL CPEHUX U 10 19-21 18-25 18-20 17-24 45-30 60 0,1 0,15
IIKOJBHBIX TPYIIIT
CnanpHs:
IS SICETBHBIX M MJIAJT 20-22 19-23 19-21 18-22 45-30 60 0,1 0,15
[IUX TPYIIT
JUTS CPEIHUX U 10 19-21 18-23 18-22 17-22 45-30 60 0,1 0,15
MIKOJIBHBIX TPYI
Ten |Ilomemenus c mocrositH  |23-25 18-28 22-24 19—27 160-30 65 0,3 0,5
JBIA  |HBIM TIPEOBIBAHUEM JTFO-
neu

* HH — mapameTp HEe HOpMHUPYETCs

Ipumeuanue - JIyis 1€TCKUAX JOUIKOJIBHBIX YUPEKICHHIA, PACTIONOKECHHBIX B PAOHAX C TEMIIEPAaTypoil HanboJee
XOJIOHOM maTuaHeBKH (00ecneueHHOCThIO 0,92) Munyc 31 °C U HIKe, JOMYCTUMYIO PACUETHYIO TEMIIEPATYPY
BO3/yXa B TIOMEIIICHUH CJICAyeT MPUHUMATh Ha 1 °C BEIIIC yKa3aHHOW B TaOIHIIE.

['OCT pomyckaeT HEKOTOPBIE OTKJIOHEHUS JOIMYCTUMBIX ITApaMETPOB B 00CTYKHBAEMOI
30HC OT NPUBCACHHLIX B Ta6JII/IL[eI
1. nokaybHas aCUMMETPHUA PE3yJIbTUPYIONIEN TeMIEpPaTypbl HE MOXKET MPEBBIMIATH 3,5
°C.
2. Tmepemnaj TeMIEpaTyphl BO3IyXa B Pa3IMYHbBIX TOYKAX pabodei uin 00CITy KHuBaeMOi
30HBI He OoJce 3 OC;




3. mepenaj pe3yJbTUPYIOLIEH TeMIEpaTyphl TOMEILEHUS 110 BHICOTE O0CITYKUBAEMOM
30HBI — He 6onee 2 °C;

4. W3MEHEeHHE CKOPOCTH JIBHKEHHS BO3/AyXa B PA3IUYHBIX TOUKAX pabouell 30HbI— He
6onee 0,1 m/c;

5. W3MEHEeHHEe OTHOCUTENIbHOW BIaKHOCTH BO3/yXa B Pa3IMYHbBIX TOUKAX paboueil 30-
Hbl— He 6onee 15 %.

B Hepabouee BpeMs JOMyCKAaeTCsl CHUKATh MIOKA3aTeI MUKPOKIMMATa B OOIIECTBEHHBIX

3IaHMSX MPU YCIIOBUM 00€CTICUeHHsI TpeOyeMBbIX TapaMeTPOB K Hadaiy pabodero Bpeme-

HU.

Hopmupyembvle napamempul ¢ 30He NPAMO20 0€lCMEUs CHPYU.

[Iputok B momemeHus NoJaércs NPEeUMYIIECTBEHHO CTPYSMH, TaK 3TO MMO3BOJISET U3-
0exaTh 3arpOMOXICHHUsS 00bEMa MOMEUICHHs] BO3IyXOBOJAMU M CHU3WUTH KalWTalIbHbIE 3a-
TPaThl HA YCTPOUCTBO BEHTWIIALMHU. Eciu Bo31yX monaéTcst HEMoCpeACTBEHHO B pabouyio 30-
Hy, Ha pacCTOSHUU 0 1 M OT MPUTOYHOTO Hacajaka MapaMeTpbl BO3yXa HE HOPMUPYIOTCS.
Ha rpanume mnocTOSHHBIX pabO4YMX MECT MOABMKHOCTH M M30BITOYHAS TeMIepaTrypa He
JOJKHBI TIPEBBINIATH OMpEeIsieMblX HOpMaMK 3HaueHui. Ecnu mputok nomaércs mo cxeme
«CBEPXY — BHH3» WM HAKJIIOHHBIMH CTPYSIMH, B TOUKE IEPECEUCHHUSI OCU CTPYH C IJIOCKOCTHIO,
orpaHMYHMBaroNIell pabovyio 30Hy WIM 30HY MOCTOSHHOrO pabouyero mMecra CBEpXY, IPHUHHU-
MAaIOTCs paBHBIMU:

MaKCHUMallbHasi OCeBasi CKOPOCTh JBMKEHUS BO3IyXa Vy , M/C

v.=Kv (1)

MaKCHMallbHas 0CeBas TEMIIEpATypa fy, °C, IIpU BOCIIOIHEHUH HEJOCTATKOB TEILIOTH B

MOMENIeHUH 1o popmyiie:
r.=t,+ Al‘l (2)

MHMHMMaJbHas TeMmeparypa t', °C, Ipu acCUMUIALUKM M30BITKOB B IIOMENIEHHU [0
bopmyie:

t =t —At, (3)

B dopmynax (1) - (3):

Vp, 1, — COOTBETCTBEHHO PAaCUETHBIE CKOPOCTh IBM)KEHHUS BO3/yXa, M/C, U TeMIepaTypa
Bo31yXa, °C, B 00C/Iy)KMBAEMOM MK paboueli 30He U Ha MOCTOSHHBIX pab0OYMX MECTAX;

K — koapdunmenT nepecuéra HOPMUPYEMOH MMOJIBUKHOCTH BO3/lyXa B paboueil 30He,
M/c, B MAKCHMAaJIbHYIO OCEBYIO CKOPOCTh B CTPY€ Ha BXOJie B pab0uyI0 30HY; IPUHUMAETCS 110
obsi3arensHOMY TpunoxkeHuto 6 CHull 2.04.05-91* «OrormieHue, BEHTUIAIMS, KOHIUINO-
HUPOBAHUEY;

Aty, At; —10TyCTEMOE OTKJIIOHCHHE TeMIIEpaTypbl Bo3ayxa, °C, OCH CTpyH B TOYKE BXO-
na e€ B paboduylo 30HY OT pacy€THOM TeMmmeparypbl paboueld Wi 0OCITyKHBAaeMOW 30HHI,
npunuMaetcs no npuioxenuto 7 CHull 2.04.05-91*

I'maBa 2. Pacyér BEITSHKHBIX CUCTEM BCHTHUJISIIHUU C T'PaBUTAITMOHHBIM HO6y>KI[eHI/IeM.
06“4”8 ROJIOHCEHUA RPOEKMUPOBARUA CDACUMAUUOHHBIX 6bIMANCHBIX CUCIIEM.

OcCHOBHBIE JOCTOMHCTBA BBHITSDKHBIX TPABUTAIIMOHHBIX CHUCTEM: CHUCTEMBI HE MOTpeO-
JSIIOT AJIEKTPUYECKOM PHEPTUM U HE TPEOYIOT MOCTOSHHOTO OOCITYXHBaHHUS IPU 3KCILTyaTa-
LIUH.
Henocratkmu:
® TPaBUTAIMOHHBIE CHUCTEMBI HE PabOTAIOT B TEIJIBIN MEPHOJ TOa, TaK KaK TeMIlepaTy-
pPBl ¥ MJIOTHOCTHh BO3JyXa BHYTPH MOMEIIEHUS U CHAPY>XU MPUMEPHO OJUHAKOBBI U
FpaBI/ITaLII/IOHHOe JABJICHUC HpaKTI/I‘-IeCKI/I OTCYTCTByeT; B KOHI[I/IL[I/IOHI/IpyeMBIX IIOME-



LICHUSAX TEMIIepaTypa B TEIUIBIM MIEPUOJ IO HUKE HAPYKHOM, TPAaBUTALIMOHHOE J1aB-
JIEHHE UMEET OTpULIAaTEeIbHOE 3HaUE€HHUE, IOITOMY CUCTEMa He paboTaeT BOBCE.
® B BBITSDKHBIX I'PaBUTALMOHHBIX CUCTEMaX MHOTO3TAXXHbIX 3[JaHUN KaHaJbl, 00CITyKH-

BAaIOUINE OTACIbHBIC MMOMELICHUS, 0ObEANHAIOTCS COOPHBIMU BEPTUKAJIBHBIMU KaHa-

JaMH WM TOPU3OHTAIBHBIMU KOPOOAMHU € LIENbI0 YMEHbIIEHHs 00bEMA 3aHMs, 3aHU-

MaeMoro BO3yXOBOJAaMHU U KaHAJIAMH; 3TO TEXHUUYECKOE PEILIECHUE IPUBOIUT K HE¥XKE-

JaTEeJIbHOMY NEPETEKaHMIO 3arps3HEHHOTO BO3/1yXa U3 MOMEIIEHUN HIKHUX JTaXKEH B

IIOMEIIECHUS BEPXHUX ITAXKEHU.

Ilo nepBoli MpUYMHE TI'PAaBUTALMOHHBIE CUCTEMBI HE IPHUMEHSIOT B IIOMEIICHHAX C
KpyIJIOTOJMYHOW BEHTWIALIMEH. BTOpON HEAOCTATOK I'PaBUTALMOHHBIX CUCTEM YMEHBIIAIOT
BBIOOPOM IPAaBUIBHON CXEMbI TPACCUPOBKU BEHTWISILIMOHHBIX KaHAJIOB U TLIATEIbHOHN a’po-
JUHAMHYECKOH YBSI3KOM a3pOJINHAMUYECKUX CONPOTUBIEHUH BO31yXOBOAOB U KaHAJIOB.

[IpoTuBomnOXkapHbIE HOPMBI TPEOYIOT, YTOOBI KaXK/IbIil BBHITSKHON KaHa OOCIyKHUBaJl
TOJILKO OJJHO MOMEIICHUE, HO Pa3pelIaoT 00CIyKHBAaTh OJHUM KaHAJIOM TyaJleT U BaHHYIO
KOMHATY, PACHOJI0KEHHBIE PSAAOM B Ipeaenax OQHOTO 3Taxa.

Cucmembl ¢ 6epmuKkanbHbIM COOPHLIM KAHANIOM VUMEIOT HauOOJblIee pacipocTpaHe-
HUE B COBPEMEHHOM MHOTOITaKHOM CTpoHTenbcTBe. KaHamsl hopMupyercs ¢ HOMOIIBIO BEH-
TWISALMOHHBIX MaHened. K BepTuKanbHOMY COOpHOMY KaHally MPHCOEIUHSIOTCS OTBETBIIE-
HUs, 00CITy’KUBAOIIKE OTAENbHbIE ToMeleHUsl. OTBETBICHUS IPUCOSIUHSIIOTCS Yepe3 O/MH,
1Ba, TpU M Oouibliee KoauuecTBO dTaxkeil. COOpHBIA BEPTUKAIbHBIN KaHaAJ MPOXOAUT yepes
BCE JTAXM 3[aHHS, BBITOJIHAS (YHKIUHU BBITSDKHOM IIAXTHI, yAAISIOMIEH 3arpsi3HEHHBIA BO3-
nyx B atMocdepy. OTBETBIEHUS MOCIEIHUX 3TaXEH K BEPTUKAILHOMY COOPHOMY KaHay He
MIPUCOCIUHSIOTCS, KaXAbld UHAUBUAYAIBHO IPOU3BOAUT BBIITYCK 3arps3HEHHOIO BO31yXa B
aTMocdepy. OTO pelIeHHe MO3BOJSAET YMEHBIINTh HEXKEJIATEIIbHOE NEepEeTeKaHue 3arps3HEH-
HOT'O BO3/lyXa U3 HUXKEJICKALUX dTAKEU B PACIIOJIOKEHHBIC BBIIIE.

Cucmembl ¢ 20pu30HMATLHLIM COOPHBIM KOPOOOM OOBIYHO IPUMEHSIOT B KUPIMYHBIX
3MaHusIX. [ OpU30OHTANBHBIA COOPHBINM KOpOO pasMmelaeTcs Ha uepiake. YaanseTcs 3arpss-
HEHHBIA BO31yX 4epe3 BBITSDKHYIO maxTy. CyImecTBYIOT THIIOBBIE KOHCTPYKIIMH, B KOTOPBIX
cOOpHBIN KOPOO COBMEIIEH C BHITS)KHOM IIAXTOH B OAHOM KOHCTPYKTHBHOM 3JIEMEHTE. DTH
JIEMEHTHI 00J1aJal0T YJIYUIIEHHBIMU a3pOIMHAMUYECKUMHU XapakTepucTukaMu. K BBITSKHON
IIAaXTE BO31YX MOXKET IOABOAUTHCS OT BEPTUKAIbHBIX KaHAJIOB, PACIIOJIOKEHHBIX B pajanyce,
HE IPEBBIIIAIONIEM 6 — TH METPOB.

B MHOrosTa)xHbIX KUPNUYHBIX 3JaHUAX BbICOTOW Oosiee 10 3Taxkeil BEHTHISLMOHHBIE
CHUCTEMBI C KaHaJJaMU BO BHYTPEHHUX CTEHAX BBIIIOJIHSIOTCS 10 30HAIBHOM cxeMe. [1o BeicoTE
3aHHE JETUTCA Ha 30HBI BBICOTOM 5...6 3Taxkel, BepTUKaJIbHBbIE KaHAJIbl OOBEIUHSIOTCS
COOpHBIM KOPOOOM, PacCIOI0KEHHOM B MpeJeax HUKHErO dTa)ka BBIMIENeKaleh 30HbI. 3a-
I'PA3HEHHBIN BO3/1yX OT KaXKJJOro COOPHOTo KopoOa BBIITyCKAaeTCsl B aTMOC(Epy CBOEH BBITSXK-
HOW 1maxToil. B mocieaneli mo BRICOTE 30HE BO3AYX BHIITyCKaeTcs B aTMochepy KakKIbIM Ka-
HAaJIOM CaMOCTOSATEIbHO. DTO PELICHUE CHUKAET BEPOSITHOCTh HEXKENIATEIBHOTO NIEPETEKAaHUS
3arpsAA3HEHHOrO BO3yXa U3 MIOMEILIEHUS B IOMELICHUE.

Bo BHyTpeHHUX CTE€Hax KaHaJIbl IPOKJIAAbIBAIOT BO BPEMS CTPOMTENBLCTBA 3/aHus. B
HACTOSLIEE BPEMs BEHTUISILIUOHHBIE CUCTEMBI C KAHAJIAMUA BO BHYTPEHHUX CTCHAX IIPUMEHS-
I0TCA IPEUMYLIECTBEHHO B MAJIOOTAKHOM CTPOUTENBCTBE.

IIpucraBHBIE KaHAJIBI YAaCTO UCIOJIB3YIOT IPU PEKOHCTPYKLUHUHU 3[aHUS IS CO3/aHUS
JIOTIOJTHUTEIbHBIX BEHTWIALIMOHHBIX CHCTEM.

Ocooennocmu aapoduuamuuecxozo pacué’ma KaHajioe 8blmMAINCHBIX cCUcCmem ¢ 2pa-
UMAUUOHHDbIM no6y.m'()euueM.

CYIJ_ICCTByeT HECKOJIBKO METOAOB a3pOAWHaAMHUYCCKOI'O pacqéTa BCHTU/IIIMOHHBIX
cucteM. Bcemu cnocobamu pacqéTa BBIYUCIIAIOTCA IMOTCPU HABJICHUA HA MPCOOJOJICHHUEC CHUII



TPEHUS U MOTEPHU B MECTHBIX CONPOTHUBIECHUAX. [lonHbIE MOTEpH B BO3AYXOBOJE MM KaHAJE
paBHBI CyMMe MOTEPh HA TPEHUE U B MECTHBIX COMPOTUBIICHUSX.

Pacy€T rpaBUTAallMOHHBIX BBITSDKHBIX CHCTEM MPOM3BOAMTCSA IO METOAMKE, UCIOJb-
3ylollel BEIMYMHBI YJEIbHON NOTepH JaBlieHUs Ha TpeHue R u ko3pGuIueHToB MECTHOTO
conpotusieHus X(. B cioyuae pyuyHoro cu€ra yaenbHas noreps Ha TpeHue R omnpenensercs
M0 CIeuraIbHbIM TabJIMIaM, COCTABICHHBIM JJIsi KPYTJBIX CTaJbHBIX BO3AYXOBOJOB C a0bCo-
JIOTHOM 11epoxoBaTtocThio cTeHku 0,1 MM aJist Bo3ayxa ¢ Temmeparypou + 20° C. Ecint Bo3-
IyX UMEeT JAPYrylo TeMIepaTypy, HeOOX0IMMO BBOJIUTH MOIMPABKY B BEJIMYMHY MOTEPh J1aB-
JICHMUSL.

Kananel BBITSDKHBIX TPAaBUTAIMOHHBIX CUCTEM TPaKIAHCKUX 3/1aHUH YacTO BBITIOIHS-
10T U3 CTPOUTENBHBIX MaTepuaioB (KUpIu4, O€TOH, mitakoanedacTp u 1.1.), popma nomepeu-
HOTO CEYEHHS NPSIMOYTOJIbHAs, KBaJpaTHAs WIH Kpyrias. AOCOMOTHAS IIEPOXOBATOCThH I10-
BEPXHOCTH 3TUX MaTepHUajOB MHAas, HEXXEITU aOCOTIOTHAS HIEPOXOBATOCTh BO3AYXOBOJOB M3
JMCTOBOM CTaJIH, JJISl pacuéTa KOTOPBIX COCTABIICHBI TAOIHUIIHI.

Ecnu aspoaunamuueckuil pacu€T BeA€TCs PydHBIM CIOCOOOM, YIENIbHYIO TIOTEPI0 Ha
TPEHHUE KaHAJIOB U3 Pa3IMYHBIX MATEPUAJIOB U JHOO0H (POPMBI MONEPEYHOIO CEUEHUSI OTIpEIe-
JSIOT MO TabimuIam Jis METaJUIMYECKUX, KPYTJIBIX BO3AYyXOBOAOB. JlJis KPYTJIBIX KaHAllOB
yJAeIbHas TOTeps AaBJICHUSI HA TPEHUE ONpeessseTcss Mo pacu€THhIM TaONMIaM, a 3aTeM Ha
MOJIyYeHHYIO BEJIMUYMHY BBOJUTCS MOMPaBOUYHBIM kod(dduuneHT Ha mepoxoBatocTsh . Ero
BEJIMUMHY OIpeAessatoT no tabnuue 22.12 [3] B 3aBUCUMOCTH OT aOCOIIOTHON IIEpPOXOBATO-
CTH MaTepuaja U CKOPOCTH BO3AYIIHOTO MOTOKa. Ecinu kaHam mpsMOYyTolbHBIM WM KBaJpaT-
HBIH, yZelbHas IOTEPsl Ha TPEHHUE ONPEIEIIAETCS C IOMOIIBI0 YKBUBAJIEHTHOIO AMAMETpaA 110
CKOPOCTH d,, .

_ 2ab
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C TIOCJICTYIOIITUM BBEJICHHEM ITONIPABKH Ha IIEPOXOBATOCTh. JIMaMeTphl KPYTJIbIX KaHAJIOB B
BCHTHUIIAIIMOHHBIX IMAHCIIAX U DKBUBAJICHTHBIC I[I/IaMeTpBI HE COBIIaar0T CO CTaHI[apTHBIMI/I
JTUaMeTpaMy CTATBHBIX BO3TyXOBOJIOB, IIOATOMY TP OTPEICICHUH YISTLHON MOTEPH JaBIie-
HUS IPUXOAUTCS MPHOETaTh K MHTEPIIOJISLUH, YTO YBEINYUBACT TPYI0EMKOCTD PACUETOB.

Ilpasuno onpedenenus R npamoyzonvHulx u Keaopamuvlx 6030yX060008 no pac-
YémuslmM madauyam: yaenbHas noTeps Ha TPEHHE MPSIMOYTOJIBHOTO, CTAIBHOTO BO3IyXOBO-
Jla paBHA YJEJIBHOM MOTEpPE KPYTJIOro BO3AYXOBOJAA C JUAMETPOM, PaBHBIM SKBUBAJICHTHOMY
IUaMeTpy TMPSMOYTOJBLHOTO BO3AYXOBOJA TMPU CKOPOCTH, PaBHOW (DAaKTUYECKON CKOPOCTH
BO3/lyXa B IPSIMOYTOJIbHOM BO3/TyXOBOJIE.

B HurepHete cBOOOJHO pacHpOCTPAHSIOTCS MPOrPaMMBI IJs a’pOJAUHAMUYECKOTO
pacuéra BOo3ayX0oBoAOB. [10/1b30BaThCA MU B KYpCOBOM M JUIUIOMHOM IIPOCKTUPOBAHUH 3a-
npeuwjaemcs, Tak Kak KypcoBO€ M TUIUIOMHOE NMPOCKTHUPOBAHHE MUMEET IENbI0 MPUBUTH CTY-
JICHTY HABBIKM CaMOCTOSATEJIBHOTO BBIIIOJIHEHMs pacyéToB. Kpome TOro pacdér mno ynomsHy-
THIM KOMIBIOTEPHBIM IIpOrpaMMaM HeBepeH. [IporpaMmel HCTIONB3YIOT OCPEAHEHHBIE, TTOCTO-
SAHHBIC 3HAUYCHUS K03(1)(1)I/IIII/I€HTOB MECTHOTI'O COHpOTI/IBJ'ICHI/ISI, HEC y‘II/ITI)IBaIOHII/Ie nux 0CO6CH-
HocTH. JI)1s1 Bcero MHOTO0Opa3usi COOTHOIIEHUH PaCcX0/I0B, IJIOIIA/IeH OTBETBJICHHS U CTBOJIA
TPONHUKOB IPUMEHAETCS TOJIbKO 0HO 3HaueHue KMC oTBeTBIIeHUS U IPOXOAA U T.J.

d

v

Ocobennocmu npoeKmupoeanus u pacqé'ma cpasumalyuOHHbLX 6bIMAINCHBIX CUC-
mem.

CxeMbl TpacCHPOBKH KaHAJIOB BHIOMPAIOT TaKUM 00pa3oM, YTOOBI MPEIOTBPATHTH TEpETEeKa-
HHUC BO3AyXa U3 MTOMCHICHUA B ITIOMCIHICHUC!
¢ B MHOIO3TAaXXHBIX 3AaHUAX BCHTHUIIAIMOHHBIC BCPTHUKAJIBHBLIC KaHAJIbI IMOCICAHUX HE-
CKOJBKHX (3....4 — X) 3TaKel He MPUCOCAUHSIIOT K COOPHOMY KOpOOY, OHU CaMOCTOSI-
TEJIHO yIAJSIFOT 3arps3HEHHBIA BO3/IyX B aTMOC]Epy;



® B 3JIaHUSX J0 5 — TH 3TaxXei MOMEIIECHUS PEKOMEHAYETCSI BEHTUIMPOBATh UHIUBUIY-
QITBHBIMU KaHAJIAMU C CAMOCTOSITEIBHBIM BBIITYCKOM 3arpsi3HEHHOTO BO3IyXa B aTMO-
chepy;

® B BBITSDKHBIX T'PAaBUTAIMOHHBIX CHUCTEMaX CO COOPHBIM TOPU3OHTAIBHBIM KOPOOOM

TUIONIA/Ib MTOTIEPEYHOTO CEUCHUS BHITSDKHOM IIAXTHI TUIOMIAb U MTOTICPEIHOTO CCUCHHS

TOPU30HTAILHOTO COOPHOrO KOpoOa MPUHHMAIOT PAaBHOM WJIM HECKOJIBKO OOIbIIEH

CYMMBI TIONIEPEYHBIX CEYCHHH BEPTHKAIBHBIX KaHAJOB, MPUCOCAWHEHHBIX K ITOU

1axTe ¥ TOPU30HTAILHOMY KOPOOY;

Jlis cucteM ¢ BEPTUKAIbHBIM COOPHBIM KAaHAJIOM HCCIICOBAHHSIMH YCTAHOBJICHBI

CJIEYIOIINE JOMYCTHUMbIE COOTHOIICHHS IIIOMAACH OTACTbHBIX JIEMEHTOB:

® B CHCTEME C MepermycKaMH 4epe3 S5 dTaxel, IIomaab MOMePeIHOTr0 CeYCHHs BEPTHU-

KaJIbHOTO COOPHOTO KaHala, OOBEIUHSIONIETO BCE ATAXKHU 3TaHUSI KPOME 5 — TH BEpX-

HUX, CyMMapHas IJIOIIab BCEX KaHAJIOB — OTBETBJICHUI MOXET MPEBHIIIATh IJIOMIAAb

BEPTUKAIBHOTO COOPHOTO KaHama He Oonee, yeM B 1,7 pasa;

® B CHUCTEME C MepenycKkaMu depe3 2 dTaxka, 00ObeTUHSIONICH BCE 3TaXH 3/IaHUs, KpOMe

2 — X BEPXHHX, 3TO COOTHOIICHHUE JIOJDKHO OBITH HE Ooiiee, yem 1,4;

e B cHUCTEME C MepenyckamMH KaHaJOB Yepe3 OJUH ITaX, OOBEAMHSIONIEH BCE ITAXH,

KpOMeE BEpXHET0, 3TO COOTHOLICHNE HE JJOJDKHO OBIThH Oonee, yem 1,2:

Jlnst ynoGcTBa MOHTaXka COOPHBIN KOPOO PEKOMEHIYETCS TPUMEHSATh TTOCTOSTHHOTO TIOTIepey-
HOI'O CEYEHUs 10 BCEH JJIMHE.

Bo u3bexxanue neperexaHusi 3arpsA3HEHHOTO BO3JyXa W3 MOMEIICHHS B MOMELICHHE
3anpewyaemcs nPUCOeOUHAMs K OOHOU GbIMANCHOU UiAXme KAHAIbl NOMEW|eHUll, 8blX0-
0AuWUX Ha pa3iuyHble hacaowsl.

[Tpuuuna 3anpera. [lox geiicTBreM BeTpa B MOMEIICHHUH, BBIXOJSIIEM Ha HaBETpPEH-
HbI (hacaj, BHyTpeHHEE NaBjieHHE OyJeT OoJblle, HEKEIU B MOMEUIEHUH, BBIXOJAIIEM Ha
3aBETPEHHYI0 CTOPOHY 3AaHus. [loa neficTBueM pa3HOCTH BHYTPEHHUX JABJICHUN B 3TUX TO-
MEIICHHSIX MOXET MPOUCXOANTh MEPeTeKaHne BO3yXa U3 IMOMEIICHU HABETPEHHBIX B TO-
MEIICHHSI Ha 3aBETPEHHOW CTOPOHE 3/1aHUS.

OOyl MPUHITUI KOHCTPYHUPOBAHUS BCEX BBITSHKHBIX CHCTEM C TPAaBUTAIMOHHBIM I10-
OYXKICHUEM: MAKCUMATILHO 803MONCHOE YMEHbULeHUEe CONPOMUBIEHUL 8ePMUKAILHO20 COOp-
HO20 KaHana u cOOpHO20 Kopoba npu MaKCUMANLHO 803MONCHOM YEeIUdeHUU CONpOmueieHuti
omeemaeJieHUlI.

Pexomenyemple CKOPOCTH B pelIETKax, BEPTUKAIBHBIX KaHAJIaX U COOPHBIX KOpoOax, M/c :

® BBITSDKHBIC pemI€TKU: - 0,5;

e BepTUKaJbHbIE KaHaibl — 0,5 — 0,8;

e cOopubie kopoba — 0,6 — 0,7;

e BHITSDKHBIC maxTel — 0,7 — 1,2,
BrBITSDKHBIE CHCTEMBI ¢ €CTECTBEHHBIM MOOYKICHUEM OOBIYHO HE PETYIHPYIOTCS B MPOIECCE
MyCKO — HaNaJOYHBIX paboT. DTO CBA3AHO C TPYAHOCTSIMH BBITIOJHEHUSI TAKOTO poja padoT,
100 pacuéTHOE TPABUTANMOHHOE JABICHHE UMEET MECTO B TAKMX CUCTEMAaX JIHMIIb TP TEMIIe-
patype + 5 °C Hapy»HOro BO3/yXa, 4TO HAGMIOAAETCS HOCTATOYHO OrPAHHUEHHOE KOTHICCT-
BO 4acoB B Te4yeHHE Tofa. CHUCTEMBI C TPaBUTANMOHHBIM MOOYKICHHEM HEOOXOIUMO TIIA-
TEJIBHO YBSI3bIBATh B IIPOIIECCE a3POAMHAMUYECKOIO pacuéTa.

AdpPOIMHAMHYECKYIO YBSI3KY CIEAyeT MPOBOAUTH KaK BEIOOPOM Pa3MEpOB MOMEPEIHO-

IO CEYEHUs KaHAJIOB, TAK M KUBOT'O CEYEHUS BBITSDKHBIX pelI€TOK. Bo3MOXXHOCTH a’poauHa-
MHYECKOr0 pacuéra IIyTéM M3MEHEHHUs pa3MEpPOB KAaHAJIOB OIPAaHUYEHBI. B KUPIUYHBIX CTe-
Hax 3To no cyT auuib aBa ceueHus: 140x140 u 140x270 mM. HeBenuku BO3MOKHOCTH Bapb-
WPOBAHUs pa3MepaMM KaHAJOB M B BEHTHIALIMOHHBIX MaHENSIX, TaK KaK 3TO CBSI3aHO C MpUMe-
HEHUEM BEHTWISILIMOHHBIX MaHeNel pa3IudHbIX TUIIOpa3MeHpoB. OCHOBHOM CcrIOCO0 YBSI3KH —
MIPUMEHEHHUE BBITSHKHBIX PEHIETOK C Pa3IMUHON IUIOMIAAbIO0 KUBOTO CEUYEHUs Uil MPOXoJa



Bo3ayxa. [Ipu nMpoeKTHpOBaHUM CIIELYyET MPUMEHSTh PEIIETKU PUPM, Mpeasiaratoiux 10CcTa-
TOYHO OOJIBIIION THUAIa30H Pa3MEPOB UX CCUCHHM.
W3MeHsTh )KUBOE CeueHHe Ul MPOX0/1a BO3yXa B KaHAJI MOXKHO JBYMs ClIOcoOaMu:

1. TmpuMeHss PEMETKN PA3INYHBIX Pa3MEPOB;

2. ycTaHaBiIuBas B PELIETKY IUIACTUHKU — BKJIAJIBIIIN, EPEKPHIBAIOLINE YaCTh >KUBOIO

CEUeHUs IPU HEU3MEHHBIX rabapuTax peméTKH.

PeméTku nepBoro Tuma NpUMEHSIOT JJIs1 YCTAHOBKH B KaHaJIbl BHYTPEHHUX KUPIIMYHBIX CTEH
U NIPUCTAaBHBIC KaHAJIBL. PEMIETKY ¢ BKIAABIIIEM NPEATIOYTUTEIbHBI 111 YCTAHOBKHU B BEHTH-
JSIMOHHBIE TTAHEJH, B KOTOPBIX BBITSKHBIE OTBEPCTUSI OT(OPMOBBIBAIOTCS B MPOLIECCE H3TO0-
TOBJICHUS.
B npumepax pacuéra BBITSDKHBIX CHCTEM OBUIM HCIIOJIb30BaHBI IJIACTMACCOBBIC BBITSKHBIC
PEIETKY C BKJIAJBIIIEM U BHYTPEHHUM radbapuTHbIM pazmepHoM 120x120 MM u 200x200 MM
U aJIFOMUHHEBbIE peIIETKU. VX XapakTepuCcTHKH npuBeaeHs! B Tabnmuuax 3 u 4. Koadduuuent
MECTHOTO CONPOTUBIIEHUSI OOOUX TUIOB PEIMIETOK — 1,8, OTHOCUTCA K CKOPOCTH B 5KHBOM C€-
YEHUH PELIETOK.

TaoOmnuua 3.

Benuuunb miomaay >KUBOT0 CEUSHHUS TIACTMACCOBBIX peH_IéTOK C BKJIaABIIICM.

o No Kusoe CKOpOCTb, M/C, IPH PACXOE M /4.
Pasvep, | NaNe e, 25 50 | 60 | 75 | 90
MM BKJIa IbIIIIA 2
0 0,018 0,37 0,77 0,93 1,16 1,39
1 0,0162 0,43 0,86 1,03 1,27 1,54
2 0,0144 0,48 0,96 1,16 1,45 1,74
120x200 3 0,0125 0,55 1,1 1,32 1,65 1,98
4 0,0108 0,64 1,29 1,54 1,93 2,31
5 0,009 0,77 1,54 1,86 2,31 2,78
0 0,030 0,23 0,46 0,56 0,69 0,83
1 0,027 0,26 0,52 0,62 0,77 0,93
2 0,024 0,29 0,58 0,69 0,87 1,04
200x200 3 0,021 0,33 0,66 0,79 0,99 1,19
4 0,018 0,37 0,77 0,93 1,16 1,39
5 0,015 0,46 0,92 1,11 1,39 1,67

Pa3meps! 1 moniaan AKUBOTo CEYEHUsI ATIOMUHUEBBIX peéTok ABP1, BelmyckaemMbIx OqHON
U3 OTEYECTBEHHBIX (hUpPM, IIpeACTaBIeHbI B TabauLe 4.

Tabnuua 4.
Pa3mepsl BBITSKHBIX JKATHO3UMHBIX AIFIOMUHHUEBBIX PELIETOK.

Pa3mep peméTku no ropu3oHTa N, MM \
50 100 150 200 250 300 350

100 0,0036 | 0,0077 | 0,0112 | 0,0153 | 0,0189 | 0,023 | 0,0265
150 0,0054 | 0,0115 | 0,0169 | 0,023 | 0,0283 | 0,0344 | 0,0398
200 0,0072 | 0,0153 | 0,0225 | 0,0306 | 0,0378 | 0,0459 | 0,0531
250 0,009 | 0,0191 | 0,0281 | 0,0383 | 0,0472 | 0,0574 | 0,0664
300 0,0108 | 0,023 | 0,0337 | 0,0459 | 0,0567 | 0,0689 | 0,0796
350 0,0126 | 0,0268 | 0,0393 | 0,0536 | 0,0661 | 0,0803 | 0,929

400 0,0144 | 0,0306 | 0,045 | 0,0612 | 0,0756 | 0,0918 | 0,1062
450 0,0162 | 0,0344 | 0,0506 | 0,0689 | 0,085 | 0,1033 | 0,1194

BCpTUKAIU

Pasmep pemérku no




| 500 [ 0,018 [ 0,0383 [ 0,0562 | 0,0765 | 0,0945 | 0,1148 | 0,1327 |

K coxxanenuto, 11 MHOTMX BBIITYCKAa€MBbIX JKAJIO3UMHBIX PEIIETOK OTCYTCTBYIOT JAAHHBIE 110
MX a3pPOJIMHAMHYECKOMY COIPOTHBIICHHIO, YTO HE ITO3BOJISAET BBITOIHATH a3POINHAMHYECKUI
CHCTEM BEHTWIALUH B MOJIHOM 00BbEMeE. [laHHbIE IO pa3MepaM. KUBOMY CEUEHHUIO a’pOJInHa-
MHYECKOMY COINPOTHUBIICHHUIO, aKyCTHUECKUE XaPAKTEPUCTUKHA UMEIOTCS ISl CTAIbHBIX pelIé-
TOK, BbIyckaeMblx ¢upmoil III'C, Bxoasauryto B coctaB oobenunenuss HUMAJIL. Ilonnsie
CBEJCHMSI IO 3TUM peIIETKaM MOYKHO MOIy4yuTh B cetu MHTepHer. B Tabnunax 5 u 6 npuse-
JI€HBI JaHHBIE 110 pa3MepaM U ILIOLAISAM KUBOTO CEYEHHs 3THUX CTaJIbHBIX pelETOK [6] . Pe-
mérku PC-I' u PC-BI' mpennaraercst npuMeHSATh B KypCOBBIX IMPOEKTaX BEHTUJISLUU TPax-
JAHCKOTO 3IaHHUS.

Tabnuua 5.

2, BBITSIZKHBIX KATI03HIHBIX pemeTok PC-T' dpupmbl «ITCx»

7KuBble ceueHUs1, M

JlnmuHa, Mmm Bricora, MM

PC-I" 75 125 225 325 425
225 0,0075 0,016 0,0328 0,0496 0,0665
325 0,0109 0,0231 0,0474 0,0717 0,0961
425 0,0145 0,0307 0,0630 0,0953 0,1277
525 0,0181 0,0383 0,0786 0,1189 0,1593
625 0,0217 0,0459 0,0942 0,1245 0,1909
825 0,0289 0,0611 0,1254 0,1897 0,2541

[Tpumeuanue. KoappunmeHT MecTHOrO COPOTUBIICHHS BBHITSKHON HKATIO3UHHON peIIéTKN

PC-T'-2,3.

Tabnuua 6.

JKuBbIe ceuenusi, M’,IPHTOUHBIX KATIO3HITHBIX penterok PC-BI" ¢pupmb «IITC»

PC-BI'
225 0,007 0,0150 0,0294 0,0437 0,0581
325 0,01 0,0224 0,0393 0,0586 0,0778
425 0,0155 0,0268 0,0523 0,0778 0,1033
525 0,0175 0,0334 0,0652 0,0970 0,1288
625 0,0209 0,04 0,0781 0,1162 0,1544
825 0,0279 0,0532 0,1039 0,1547 0,2054
IIpumeuanus:

1. xoaddumeHT 3aTyXaHusi 0CeBOU CKOPOCTH m = 6.3;

2. k03¢ UIMEHT 3aTyXaHUs 0CEBOM N30BITOYHOM TeMIiepaTypsl # = 5.1;

3. k03 PUIMEHT MECTHOTO COMPOTUBIICHHUSI TPUTOUHON peméTku { = 3,8, OTHOCUTCS K
CKOPOCTH B KHBOM CEUCHUU PEHIETKH.

Ilocneooeamenvrnocmo RPOEKMUPOBAHUA CPACUMAUUOHHBIX 6bIMAINCHBIX CUCIEM.

BoITsI2KHDBIE rpaBUTAIIMOHHBIEC CHCTEMBI B 3IaHUAX ¢ BHYTPCHHUMHU KUPIIUIHBIMHA CTE-
HaMMU.

1. B 3ganusix, 000pyJOBaHHBIX IPUTOYHO — BBITSKHON BEHTWJISIIUEHN MPOEKTHUPOBAHUE Tpac-
CHUPOBKH KaHAJIOB U BO3yXOBOJOB CJIEyeT HAUMHATh C BBITSKHBIX cucTeM. [IpuunHa Tomy —
KOJIMYECTBO MOMEUIEHHUH, U3 KOTOPHIX MPOU3BOJIUTCS TOJBKO BBITSKKA, CYIIECTBEHHO OO0JIb-
i€, HEXKEJIM MOMEIIECHNUH, B KOTOPbIE HENOCPEACTBEHHO NMOAAETCSA MPUTOK M yJAJsEeTCs 3a-
rps3HEHHBINA BO3MyX. COOTBETCTBEHHO BBITSIKHBIX KAaHAJIOB CYIIECTBEHHO OOJIBIIE, HEKEIH
IIPUTOYHBIX. BBITS)KHBIE KaHaJIbl 3aHMMAIOT 3HAYUTEIBHYIO YacTb IONEPEYHOIO CEUEHUS
BHYTPEHHUX CTE€H, U B NIEPBYIO OYEPEIb HEOOXOAUMO Pa3MECTUTD UX.

2. IIpoexktupoBanue HaunHaeTcs ¢ 1 — ro staxa. Ha nnaH BeHTUIMpyeMOro NOMeEIEHUs Ha-
HOCSITCS: BBITSDKHAsI PEIIETKa M BEHTWIALIMOHHBIN KaHaj. [lajmee 5TOT KaHal HaHOCUTCS Ha



IIOATAKHBIE IUIAHBI BBILIENIECKAUX ITAKEW M IulaH depaaka. [locime wero nmepexonmdar k cie-
JYIOIIEMY MOMEMIEHUIO 3TOro ke 3Taxa. [locne 1 — ro staxa, nepexomsit Ko 2 — My | T.J.

3. Iloce Toro, KaKk BBITSKHBIE KaHAJIBI BCEX 3Takel OyayT BbIBEIEHBI Ha Yep/aK, POU3BO-
IUTCS UX 00BbETUHEHNE B OT/AEIbHBIE BBITSKHBIE BEHTUIISILIMOHHBIE CUCTEMBI, Pa3MEIatoTCs
cOopHbIe KOpo0a M BHITSDKHBIC IAXThI. BBITSKHAS 1axTa JOMDKHA pacroiaraTbes Tak, YTOObI
BBITSKHBIE KaHAJIbI U3 TIOCIIETHETO ITa’Ka HaXOWINCh K HEl B HEMOCPEICTBEHHOMN OJIM30CTH.
4, 3aKkOHYMB IIPOEKTUPOBAHNUE KAHAJIOB BBITSDKHON BEHTWIALIMHU, CIENYET MEPENUTH K pazMe-
LICHUIO KaHAJIOB MPUTOYHBIX. KaHaibl, mogaromuye NpuToK Ha HUOKHHUE 3TaXKH 34aHHS, MOKHO
pa3MeliaTh HEMOCPEACTBEHHO IOJ BBHITSDKHBIMU KaHallaMU BepXHUX 3Taxked. Ilo BepTukanu
UX pa3JenseT MacCUB KIIaJKU BBICOTON B ATAXK IUIFOC TOJIIIUHA MEKIYITaXKHOIO IEPEKPBITHS.
5. BeruepunBaeTcsi akCOHOMETPUUECKask CXeMa BIOPAaHHON BEHTUIISILIMOHHOM CUCTEMBI.
Bpyunyto cxema BbruepunBaercsa ¢ TouHOCThIO 0,1 MM. Ecnu uepTéx BBINOIHSAETCS HA KOM-
IBIOTEPE, NPEANOYTUTENbHON siBIsieTCs Bepcuss AutoCAD 2006. B sToii Bepcuu BBEICHHbBIE
KOMaH/Ibl BBIBOJISATCSL Ha 3KpaH BOJIM3M MOCIEIHEH TOYKU BBINOIHIEMOro yeprexa. [lepeBo-
JUTh B3IJIAJ HA KOMaHIHYIO CTPOKY He TpeOyercs. J[nMHy yuyacTka BbIUEpPUYEHHOIH aKCOHO-
METPUYECKON CXEMBI MOXKHO OIIPEJENINTh, BBIACINB COOTBETCTBYIOIIMM y4acTOK. Beruepun-
BaThb aKCOHOMETPUYECKYIO cXeMy OoJjiee yA00HO OTHOCUTEIbHBIM BBOJOM MOJISIPHBIX KOOP-
IUHAT ¢ KiaaBuaTypsl. [Ipu Takom crnocoOe uepueHHs MOKHO HE IMOJIb30BAThCS MBIIIBIO, YTO
CYIIECTBEHHO YCKOPSIET IpoLecc paboThl.

6. B cHOCKkax Ha cxeMy HaHOCSTCSl pacXxo/ibl BO3yXa , HOMEpa U JAJIMHBI yyacTKoB. Kak u B
OTOIUIEHNH, Y4aCTKOM Ha3bIBA€TCsS OTPE30K BO3AYXOBOJA UM KaHaJa, B IIPEJEIax KOTOPOro
pacxo. MOCTOSIHEH.

7. BeiOupaeTcst ri1aBHOE pacy€THOE HalpaBJICHUE, COEIMHSIIOIIEE 110 CETH KaHAJIOB Haubosee
yAanéHHBINA BEPTUKAJIbHBIN KaHaJl OCIEAHETO0 3TaXka ¢ MaxTol. B npencraBieHHol Ha puc. 1
CXEM€ IJIaBHOE pacuE€THOE HAMPABJIEHUE COCTOUT M3 YYacTKOB 1, 2, u 3.

8. Beruncisercst pacu€THOE rPaBUTALMOHHOE AABJICHUE KaK:

Ap = gH(p+s5 — ps)

rae H — pa3HOCTb OTMETOK MEXKly YCThEM BBITSZKHOM IIAXTHI U OCBIO BBITSDKHOU PEIIETKU
MIOCJIETHETO 3TaXa, M;

Pis M Ps -- TIIOTHOCTH BO3/AyXa IPH PACYETHOI TeMIepaType HapyKHoro Boayxa +5 *C u
PAcUSTHOI TeMIIepaType BO3LYXa ITOMEIICHHS, KI/M>

DT0 NaBieHHEe JOKHO OBITH U3PACXOJI0BAaHO Ha yuyacTkax 1, 2, 3.

8. [IpouzBoauTCcs MOAOOP pa3MEpPOB MOMEPEYHOT0 CEYCHUS MPoUuX KaHanoB. Kanamer Oosee
HU3KHUX 10 CPABHEHUIO C MOCIIETHUM 3TaKOM a3pPOJMHAMUYECKH YBS3BIBAIOTCS C YUYETOM BO3-
pacTaHus TPaBUTALMOHHOTO JABJICHUS BCJICICTBHE YBEIHMUYCHUSI PA3HOCTH OTMETOK MEXIY
YCThEeM BBITSKHOM IIaXThl U OCHIO BBITSHKHON PEIIETKY 060J1ee HU3KO PACTOI0KEHHOTO ATaxa.
9. Ilocne y4acTKOB IJIaBHOTO PacYETHOTO HAMPABIICHUS CIEAYET ONPEICIUTh pa3Mephl KaHa-
70B 4 u 5. DTU KaHaJIbl IPUCOEUHEHBI K KaHaly | mapajiesnbHO, IEpeceueHne OCceil yyacT-
KoB 1 1 5 mact o61Iyto TOUKy A ¢ OJIMHAKOBBIM JIJIs1 KaHAWIOB 1 u 5 naBnenueM. B kananax 4 u
5 cinegyer M3pacxoJ0BaTh NAaBJICHHWE, PAaBHOE MOTEPsSM JABIEHUS Ha ydacTke | W mpupoct
rPABUTAIMOHHOTO JIaBJICHUS BCIIEJICTBUE BO3POCIIEH pPa3sHOCTH OTMETOK YCThs IIAXThl U OCH
BBITSDKHOU PeIIETKN HA BETHUMHY (Aom + Aneperpoimus )-



[Ipoune ygacTku pacCUUTHIBAIOTCS aHAJIOTUYHO.

2 5 Puc. 1. K Bonpocy aspoaunamunyue
/ A CKOM YBA3KH KaHAJ0B BbITSKHbIX
IpaBUTALIUOHHBIX CUCTEM.
H BoITsIZKHBIE IPaBUTALMOH-
Hepdak HbI€ CHCTEMBbI B MHOI'0JITaXK-
HbIX 3JaHUAX C KaHaJIaMH,
PacnoJIokeHHbIMM B BEHTH-
4-d amax h3m+ h nepekpbimus  “IIMOHHBIX MAHEJIsAX.
3-07 amax [TocnenoBarenbHOCTE  MPOEK-
TUPOBAHUS BBITSDKHBIX CUCTEM
5 C BEpTUKAJIbHBIM COOPHBIM Ka-
2-Ui smax HATIOM.
1. BeiOupaeTrcst TUI BEHTHIIS-
1-0 smax MOHHBIX MaHene. Ecnu 3ma-

HHE uMeeT TEIUIBIA Yeplax,
MPEAMIOYTCHUE OTMAETCS IMaHEeIsIM, OOSCICUYMBAIOIIMM BBITYCK BO3JyXa B BEPTHKAIBHBIN
cOOpHBIN KaHat yepe3 1 aTax.

2. B cOOTBETCTBUU ¢ KOHCTPYKTUBHBIMH OCOOCHHOCTSIMHU TaHENEH KOHCTPYHUPYETCS CeTh Ka-
HajoB. [lanenu BeIOMparoTcs TakuM 00pa3oM, YTOOBI COOTIOAIMCH OTOBOPEHHBIE BBIIIE CO-
OTHOIICHUS MEXY TUIOIMIAIMU MOTIEPEYHOT0 CEYEHHUS U COOPHOTO BEPTUKAILHOTO KaHala U
orBeTBiicHUH. [TomeleHns mocneaHUX 3Takei clieyeT BeHTWINPOBATh WHAMBHUIYAIbHBIMU
KaHaJlaMU C CAaMOCTOSITEIbHBIM BBIITYCKOM BO3AyXa B aTMOCHEDPY.

LN
TT Puc. 2. K asponnnamuyeckomy pacué-
qepaak,. Ty CUCTEMBI, BBIH?J’IHQHHOﬁ U3 BEHTUJIA-
[ IIMOHHBIX ITAHEJICHU.
A 13 H1o
1 46 om B nmpuBeacHHOl cxeme (puc. 2) mocnemuui 13 — i
10a - \12 STaX BCHTWIMPYETCS HWHAMBUIYAJIbHBIM KaHAJIOM,
600 453m BHE BEHTWISHMOHHOW maHeim. Jtaxu 12 m 11 —
9a /u- 11 KaHaJIaM{ OTBETBJICHUI BEHTHIIAIIUOHHOW TTAHEIIH.
540 44 am 3. TIIpoBomaT HyMepaLMIO Y4YacTKOB C
8a "/ RomtRomeemen. | YKa3aHHEM DAacXo/0B B HHUX. Y/IOOHa clemyromas
480 4.1 70 43 9m HyMepalus Y4acTKOB:
73 =~ 9 e OTBETBJICHHIO TPUCBAMBACTCS HOMEp JTa)ka, Ha
420 < am KOTOPOM HAaXOJWUTCS BEHTUIMPYEMOE OTBETBJICHHUEM
- IOMEIIICHHE;
® YYACTKy BEPTHKAJIHHOrO COOPHOTO KaHajga OT TOYKH MPHCOCAWHEHHS K

HEMY paccMaTpuBAaEMOro OTBETBJICHUS JO TOYKM IPUCOEIUHEHUS
OTBETBJICHUS BBILICIIECKAILETO 3TAKa IPUCBAUBAETCSI HOMEDP PacCMaTpPUBAEMOIO OTBETB-
JIEHUSI, HO C HHIEKCOM «ay.

[TopcunThiBaTh pacxoibl BO3AyXa Ha y4acTKaxX COOPHOTO BEPTUKAIBLHOTO BO3AYXO0BOJA y100-

HO, Ha4aB Cc 1 —ro 3Taxa.

3. Pacy€r HauMHAIOT C MOCJIETHETO 3Ta)a, COrJIacCHO MPUBEAECHHOM cxeMbl (puc. 2), 310 13 — i1

9TaX. BeHTHIMpyeTcss MoMelleHne KaHaloM C WHAMBUAYAJIBbHBIM BBIIYCKOM BO31yXa IOJ

o0l ISl BEHTUIISIHUOHHON CHCTEMBI 30HT. JlnaMeTp WM pa3Mepsl KaHaja OIpeeisitoTCs

UIMPUHON BEHTWIALIMOHHOM NAaHENIN U 4acTO IPUHUMAIOTCS PaBHBIMU JUAMETPY OTBETBIICHUS
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B BEHTWIIIMOHHOW maHenu. OOBIYHO pacuéT 3TOr0 ydacTKa OMpPEeNsieT BHICOTY BBITSDKHOU
IAXThI JJIsI BCEH BEHTUISIHUUOHHOW CHCTEMBI.

4. PaccunTsIBaoT Bce MpOYMe UHAUBUAYaIbHbIE KaHaib! (12 u 11 staxn).

5. [Ipuctynaiot K a’poAMHAMUYECKOMY pacu€Ty KaHajoB, 00beTUHEHHBIX COOPHBIM BEPTH-
KaJbHBIM KaHalloM. B mpencraBienHoit cxeme (puc. 2 u 3) -- 3TO KaHAJbI, 00CTYKUBAIOIIUE
nomelenus ¢ 1 —ro nmo 10 — ¥ pTaxku 3qaHusl.

6. Pacuér naunHatot ¢ 10 — ro staxa. PaccuntsiBarorcs yuactku 10 u 10a. PacuérHoe rpaBu-
TAI[MOHHOE J1aBJIEHUE PABHO:

Ap = gH o (p+5 - pes)

CrnenmyeT cTpeMHUTBCS OOJBIINYIO YAaCTh PACUETHOTO JABJICHUS M3PACXO0/I0BATh B OTBETBIICHUH,
MOJTyYHB, TEM CAMBIM HAaHOOJIBIIIEE TIONIEPEUYHOE CEUCHIE BEPTUKATHLHOIO COOPHOTO KaHaa.
7. Kananet 9 u 9a coenunens! ¢ orBeTBiaeHreM 10 mapamiensHo. OOmias Touka A. Pacuér ka-
HaJoB 9 1 9a MpOM3BOAUTCS HA JIABJICHUE

Ap = Aplo + g(ham + homeem(;ﬂ.)(p+5 _pg)
Benuuuna /,, COCTOUT W3 BBICOTHI 3Taka M TOJIIMHBI MEPEKPbITUS. OCHOBHON TPHUHITUI
noxdopa IUAMETPOB U TOMEPEYHBIX CEUEHUH KaHaJoB — OOINbIIas YacTh PacHoiiaraéMoro
JABJICHUS JTOJDKHA PACXOJ0BAThCS B OTBETBIICHUMU.
8. AHAJIOTMYHO PACCUUTHIBAIOTCS KaHAIIBI MPOUYUX HIKEIEKAIINX ITAXKEH.

IIpumep 2.1. PacuéT cuctembl BBITAKHOI TPABUTALMOHHON CHCTEeMbl BEHTHJISILIMU €
KaHaJ1aMH B KHUPIIMYHbIX BHYTPEHHHUX CTEHAX U COOPHBIM KOPOOOM Ha Yepaake.

Hcxoonvle Oannvie. BBIIOTHUTH adpOAMHAMMYECKMM PACUET BBITSKHOW CUCTEMBI 2—
3TaXXHOTO U 2—KBapTHUPHOTO JKUJIOTO JIOMa C pa3/e)IbHBIM TyaJleTOM M caHy3JIoM. KyxHs ra-
3uduIIpOBaHHAs, YCTAaHOBIIEHA ra3oBas 4—x KoH(popouHas razoBas mmra. OOmas miomais
3—X JKHJIBIX KOMHAT COCTABISET 48 M . KyxHst 1 caHUTapHBIC Y3JIbI MPUMBIKAIOT K JIGCTHUY-

. . L1
HOM KIJICTKC, UMCIOICH KHUPIHUYHBIC CTCHBI TOJIIHWHOU 15 KHpmnu4da. Cpez[H;m TCMIICpAaTypa

110 KBapTupe coctasiser + 18 O C. BbICOTa BBITSDKHO# MIAXTHI COCTABIAET 3,5 M. Bricora
ATa)ka OT MoJIa 10 MOTOJIKA cocTaBisgeT 2,7 M. ToluHa MeXAyITaXKHOrO niepekpbitusd — 0,3
M. YaneHue Bo3yXa MPOU3BOJUTCA Yepe3 aJIOMHUHHUEBBIE Kalto3HUiiHbIe peléTku. Paccros-
HHUE OT MOTOJIKA 0 Ocu peméTku — 0,4 M.

A A
d, 0 e 6) r 1 I .
= = el R = =Y
< N N < N N
58 58 58 58
(— | = | <
<3D| EI]IZ <3
<D>o <] < Ofa o
A A I 1 I
¢ Puc. 3. Iimanbr 1 — 1o, 2 — ro 3Taxeii W IIaH 4Yepaaka ¢
o o HAHECEHHO!l HA HUX CHCTEMO#l BBITSKHOW TI'PABUTALMOHHOM
) BEHTHUJISIIN Y.
© ® — Pewenue. CornacHo [2], pac4€THbIe 00bEMBI BBITSKKH
* ¢ COCTAaBIISIOT:
o o 3
® KyXHA ¢ 4—X KOHPOPOUHOI muToit — 90 M” /u
3
e Tyaner—25m /4
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e BaHHas — 25 M’ /4
VY nanenue Bo3yxa U3 JKUAJIBIX KOMHAT BO BCEX KBAPTUPAX NPELYCMATPUBACTCS YEPE3 BBITIK-
HbI€ KaHAJIbl KyXOHb, YOOPHBIX, BAHHBIX.

OOumii 00BEM BBITSDKKH U3 KBapTHPHI B COOTBETCTBUHU C JICHCTBYIIMMHU HOPMaMHU CO-

CTaBJISICT:

90 +25 +25 = 140 M’ /u.

[Ipennonaraercs, 4TO 3TOT BO3AYX IOCTYIIA€T BO BCIIOMOTaTENIBHBIC IOMELICHUS U3 JKU-

JIBIX KOMHAT, TOT/Ia BO3AyX000MeH Ha 1 M IUTOIIA M 11071a COCTABHT:
L 140

o= —7z3M3/q M
nora

YTO COOTBETCTBYET JAEHCTBYIOUIMM HOpMaM. Eciii Obl 00BEM BBITSDKKH, NMPUXOISIIUNACS
Ha 1 M [UIOIIAAX 10JI1a OBUI MEHBIIINM 3 M Ja m? , TIPUIIJIOCH OBl YBEIWYUBATh OOBEMBI BBI-
TSOKKU U3 KyXHH, BAHHOM KOMHATBI U TyajieTa IPOTUB PEKOMEHIyEMBIX HOPMAMH...
[Ipu TONImMHE B BHYTPEHHUX CTEH B IOJTOpa KUPNHUYAa BO3MOXHO YCTPOMCTBO KaHAaJIOB
140x140 MM wiu 0,02 M* 1 270x140 MM it 0,038 M” .
KOHCTpYKTHBHOE BBINOJIHEHHE CUCTEMBI:

e TyaJleT U BaHHAas KOMHAaTa OOCITYyXXHBAaeTCs OJHUM BEPTUKAIbHBIM KaHanoMm 140x140

MM, BO3/lyX U3 BaHHOW KOMHATHI U TyaJjieTa OTOMpPAETCsl TOPU30HTAIBHBIM METaJTnye-
CKHM KopoOom 135x135 mm;

® KyXHsS BEHTWIMPYETCS Yepe3 BEPTUKAIbHbIN KaHal B KupnuyHoi crene 270x140 mm

Jlns obecrieueHust yCTOMUNMBOM paboThl IUIOMIAAb MOMEPEYHOI0 CeYeHUs: COOPHOIO KOpO-
0a He MOKET OBITh MEHBIIINM, HEXKEIH CyMMapHasl TUIOIaab PUCOSAMHEHHBIX K HEMY KaHa-
10B. COOpHBIN KOpOO Ha ydacTkax 3 ¥ 6 BBINOJIHSAEM U3 NEHOITIMHUTHBIX IUIMT, MTONIEPEYHOE
CEUYEHHE BBIOMPAETCS CTaHAAPTHBIX JJIS 3TUX IUIUT pa3MepoB. MakcuMaibHas CyMMapHas
TUIOLIA/Ib MIONIEPEYHOTO CEUEHUs MPUCOSAMHEHHBIX K KOpoOy kaHanoB 2 kaHana 140x270 umu
2x014x027 = 0,0476 M, ceyeHue neHOrMMHATHOrO Kanana 200x310 mwm 0,062 M. 1o ceve-
HUE MpUHUMaeTcs sl ydacTkoB 3 u 6. K cOopHOMY KOpoOy Ha ydacTke 4 MpUCOSIUHEHBI 2
kaHana 140x140 MM u 2 xanana 270x140 MM c oOuieit miomaablo MONEPEUHOTO CEYEHUS
npucoeAMHEHHBIX KaHaioB 0,0868 M’ . CedeHHe MEHOTTMHATHOTO KaHala IIPUHATO PABHBIM
300x310 win 0,093 M°, mea 1,5 M. BeITSDKHAs [maxra ToKe J0JDKHA UMETh CeUeHHe, npe-
BBIIIAIONIEE CYMMapHYIO IUIONIaJb NpUCOEIMHEHHBIX KaHaioB 4x0,14x0,14+4x0,27x0,14 =
0,023 M. [IpuHMMaeM BBITSDKHYIO IIaXTy HECKOJbKO MeHbIel miomaan 450x450 MM win
0,2025 M” . [IpunsTEIE ceyeHHsT KOPOOOB 00ECTICUNBAIOT MUHUMAIIBHBIC TTOTEPH PACUETHOTO
naBieHus B HUX. C Lenbl0 adpOAMHAMMUYECKON YBSI3KM IPUXOJIUTCS yBEJINYUBATh CKOPOCTh
BO3JyXa B JKMBOM CEUYEHUHU >KAITIO3MHHON BBITSKHOM PEIIETKU.. A3POJUHAMUYECKUN ILIyM
MOJKET BO3HUKHYTb IIPY HMPEBBIICHUN CKOPOCTH B JKAITIO3UIHOM peméTke B 4 M/c.

I'maBHOE pacuy€THOE HampaBieHHE TPOXOANT Yepe3 ydacTku 1, 2, 3, 4, 5.(cMm. puc.2)
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<3|>

<3D H

Puc. 4 Cxema BBITA:KHOM I'PABUTAIIMOHHOH CHCTEMBbI ¢ TOPU30HTAJIb-
HBIM COOPHBIM KOPOOOM

Pacuémmnoe zpagumayuonnoe oasnenue.
o 0
[InoTHOCTH BO3yXa IPH pacyETHOM TemrepaType HapyKHoro Bo3ayxa + 5° C:

Pis = 353 333 =1,27 kr/m’
273+t 273+5

[TImoTHOCTH BO3/IyXa B IOMEIICHHH:

353 .
3 3k
Pas = 5037118 M

['paBuTanimoHHoe AaBi€HUE MPU PACCTOSHUU OT LEHTPA BBITSKHOM PEMIETKU 0 YCTbS BbI-
TSOKHOM IIaXThI, CKIIABIBAIONIETOCS M3 BHICOTHI COOCTBEHHO IIaXThl BRICOTOU 4,5 M, yCTaHaB-
JMBAaEMON Ha TMEepPEeKphITHE, TONIIMHBI YepaadHoro mepekpoitus 0,3 M U paccTOsHUS OT IO-
TOJIKA JI0 IIEHTpa BHITSDKHOU peméTku 0,4 M, COCTaBUT:
H=4,5+0,3+0,4=52M

Ap=gH(p,s—p,1z)=9,81-5,2-(1,27-1,213) = 2,908 Ila
[Tonbop >xamo3uNHBIX PEMIETOK IJIsi KOHKPETHOTO OTBETBIEHHUS MPOU3BOAMUTCS B MPOIECCE
a’POAMHAMUYECKOTO pacyéra.
Jnuna yyactka 2 cocrasiser 0,14 + 0,3 + 0,4 + 0,14 =0,98 = 1 m.
Pacy€Thl BRIMOMHSINCH C TOMOIIBIO 3JeKTPOHHBIX Tabui Excel.
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Pacuém.

3HavyeHus1 KO3PPHUIUEHTa MECTHOTO CONPOTHUBICHUS BXoAa B 1 — e OOKOBOE OTBep-
CTHe A ciydas, KOTAa IUIOIIAAb KMBOTO CEYEHHUsS] OTBEPCTHS MPEBBIIIACT IUIOMIAb ITOTIe-
PEYHOr0 CeYeHHs BO3/LyXOBOAA, OTCYTCTBYIOT, IO3TOMY pPacCMaTpHBAEM MECTHBIC COIPOTHB-
JICHUSI KaK BXOJI B PEIIETKY M KOJICHO C OCTPBIMU KPOMKAMHU.

Pacuém yuacmrkoe 6 u 7.

Och cObopHOTO KOpOoOa pacronoxkeHa Ha BeicoTe 0,165 M OT TOBEPXHOCTH YEpAYHOTO Tepe-
kpbiTus. [loatomy qmuna yuyactka 7 pasua 0,165 + 0,3 + 2,7+ 0,3 + 0,4 + 0,1= 3,965 m, a
Pa3HOCTh OTMETOK MEXIY LIEeHTpamMu pemeTok 1 —ro u 2 — ro staxa — 3,0 M. JlonoaHUTENb-
HOE IPaBUTALIMOHHOE JAaBJICHUE AJIs HIKENeXKAaIllero 3Taka paBHO:
Ap=gH(p,s—p,5)=9,81-3-(1,27-1,213) =1,6775 Ila
Bcero e Ha yuacTke 6 cinemayet u3pacxoioBaTh moTepu Ha 1 — M U 2 — M ydacTKax IuIoC J10-
MIOJIHUTEIBHOE TPABUTAIIIOHHOE JTaBJICHHE, YTO COCTABUT:
Ap, =0,214824+1,205996 +0,416935+1,6775 = 3,516255 Tla

K ycraHoBke npuHuUMaeTcs xanro3uiiHas amoMuHueBas pemérka 150x150 mm ¢ mio-
maeio xuBoro ceuerus 0,0126 m>. KMC peIETKH paBeH 1,8, OTHOCUTCS K CKOPOCTH B 7KH-
BOM CEYEHHH, IO3TOMY B TabJMIE a’dpOAMHAMUYECKOTO pacdy€ra CONMpPOTHUBIICHUE PACCUUTHI-
BAaETCA OTIEIBbHON CTPOKOM.

Pacuém yuacmkoe 8 u 9.

Ha yuactkax 8 m 9 cnegyer m3pacxofoBaTh CyMMy NOTEph AaBJIEHUS ydacTkoB 1, 2 u 3:
0,21482 + 1,205996+ 0,15992= 1,580736 Ila. Ceuenue kaHana y4yacTka 8§ MpUHUMAETCS pPaB-
HbIM 140x270 MM, yuactka 9 —300x310 mMm.

K ycraHOBke nmpHHUMAaETCs kKanro3uiiHas amoMuHueBas pemérka 250x250 mm ¢ mio-
mazpio sKuBoro cederns 0,0478 m”>. KMC pemérkn pae 1,8, OTHOCHTCS K CKOPOCTH B XKH-
BOM CEUEHHUH, TIOITOMY B TaOIUIE a3pOAUHAMUYECKOTO pacdyéra COMPOTHBICHUE PACCUUTHI-
BAaETCA OTAEIBbHON CTPOKOM.

Pacuém yuacmka 10.

VYyacTok nprcoeIrHEH NMapaliesibHO ¢ ydacTKoM 8. PacuéTHoe naBieHue paBHO MOTEPSIM Ha
ydacTKe 8 IUIIOC MOBBIIIEHNE IPAaBUTALIMOHHOIO JIaBJIEHUS 3a CUET pa3HULbl oTMeToK: 0,9555
+ 0,304246 + 1,6775 = 2,937246 Ila. Ceuenue kanana ydactka 10 mpuHMUMaeTcs paBHbIM
140x270 mm.

K ycranoBke npuHuMaeTcs xanto3uiiHas amroMuHueBas pemérka 200x150 mm ¢ mio-
mazpio xuBoro cederns 0,023 m>. KMC pemérkn papes 1,8, OTHOCHTCS K CKOPOCTH B KHBOM
CEYEHHUH, [T03TOMY B TaOJIMIIE a3POJUHAMUYECKOTIO pacy€éTa CONPOTUBICHUE PACCUUTHIBACTCS
OTAEJIBHON CTPOKOM.

Pesynbratel pacuéra npeacrasiensl B Tadmuie 5. KoadduuueHTsr MecTHOro compo-
TUBJICHHS] YYaCTKOB CETH KaHAJIOB BBITSXKHOM CHCTEMBI C TOPU3OHTAIBHBIM COOPHBIM y4acT-
KOM -- B Tabnuie 6.

Ipumep 2.2. Pac4yéT BBITSZKHON CHMCTeMbl BEHTHJISIHUM MHOT03TAKHOIO 31aHUS C Bep-
THKAJbHBIM COOPHBIM KAaHAJIOM, BINOJTHEHHOH M3 BeHTHJISAIMOHHBIX NAaHeJIei.

Hcxoonvle oannvle. PaccuntaTh cUCTEMY BBITSKHOM BEHTWISILIMM KyXOHb, 000pYI0-
BaHHBIX JIEKTPUUYECKIUMH TUTUTAMH, MHOTO3TAXHOTO XHJIOTO IoMa. OOBEM BBITSKKH U3 KY-
XOHb cocTaBmseT 60 M° /4. BeIcOTa 3Taxa OT MOJa [0 TMOTONKA COCTABIsAeT 2,7 M, TONIIMHA
MEXAYITaXKHOT0 nepekpbiTus — 0,3 M, PaccTosiHME OT LEHTpa BBITSKHOW PEMIETKH 10 IOTOJI-
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ka — 0,3 m. PaccTostHue oT monia 10 OCH IPUCOEIMHEHUS OTBETBIICHUSI COCTaBIISIET 2 M. Brico-
Ta BBITSDKHBIX KaHAJIOB OT YE€PAAYHOTO MEPEKPHITUS 10 YCThs MaxThl — 3 M. J[muHa oTBETBIIE-
Husg 0,3 + 0,3 + 2,7+ 0,3 +2 = 15,6 m. PaccTosiHue OT yCThs IAXTHI 10 KPOMKH 30HTA MPUHS-
TO paBHbIM 200 MM.

K ycraHoBKe NpUHATHI PEIIETKM C MOHTAXKHOM PETYJIHPOBKOW 2 — X Pa3sMEpOB:
120x200 MM 1 200x200 mM.

Pewenue.

B npexacraBienHoil Ha puc. 5 cXxeMe BEHTWISIUU 13 — TH 3TaKHOTO 3/1aHUS MOCIEIHUE TPU
staxa: 13 — i, 12 — it u 11 — i BEeHTWINPYIOTCSI MHAMBUAYAIBHBIMU KaHAJIAMU, TUAMETP KO-
TOPBIX ONPEEAETCs CrienuanbHbIM pacuéToM. YacTs 31anus ¢ 1 — ro mo 10 — i 3Taxk BeHTH-
JUPYETCs] CUCTEMON KAHAJIOB, COCTOSIINX M3 OTBETBJICHU, BEHTHIMPYIOIUX KyXHH, 00be-
JUHSIONINXCS BEPTUKAIBHBIM COOPHBIM KaHAJIOM, Yepe3 KOTOPBIN 3arpsi3HEHHBINA BO3yX yAa-
asieTcst B atMocdepy.

KoHCTpyKIusi BEHTHIIIIUOHHOTO KaHaja, MOJIOKEHHAst B OCHOBY BBIYHCIICHUS KOA(-
(UIIMEHTOB MECTHBIX CONMPOTHBICHUN Ha BXOJE BO3AyXa B KaHA: pelIéTka BCTABISETCS B
OTBEpPCTHE B CTEHKE MAHENH, pa3Mep OTBEPCTHUS pPAaBEH MUHUMAJbHBIM pa3MepaM >Kalro3uid-
HOM peméTku. Ha ypoBHe pemérku B manenu oT¢hopMoBaHa kKamepa B BHJIE Mapasliesenuiie-
Jla, IIMPUHA paBHA MUHUMAJIbHOM IIMPUHE PEIIETKY, TTTyOnHA paBHA AUaMeTpy KaHaja, a Bbl-
COTa — MUHUMAaJIbHOM BbICOTE pemI€TKU. CBEpXy MMEETCs BXOJ B KaHAJI KPYTJIOTO CEUYEHHUs B
BH/JIE BHE3AITHOT'O CYKEHMSI, B 3aBUCUMOCTH OT AMAaMeTpa KaHaJa.

MecTHbIE CONPOTUBIICHHS] HE3aBUCUMBIX KaHaIOB 13 —ro, 12 — o 1 11 — ro staxeii:
BXO/Jl B JKaJIIO3MIHYI0 pem€TKy C = 1,8, OTHECEH K CKOPOCTH B )KMBOM CEUEHUH PELIETKHU; KO-
JIEHO; BHE3AIHOE CYKEHUE, BBITS)KHON 30HT.

OTBeTBIEHMS HUKENEKAIINX dTaXKEH UMEIOT COIPOTUBIICHHUS: : BXOJ B JKaJIIO3UHHYIO
pemérky £ = 1,8, OTHECEH K CKOPOCTU B )KMBOM CEYEHHH; KOJIEHO; BHE3AITHOE CY>KEHUE, KO-
JIEHO, TPOMHUK Ha oTBeTBIeHHH. KoadduimeHT mecTHOrO conpoTuBieHus ydactka 10a Bep-
TUKaJIbHOTO COOPHOIo KaHaia — 30HT. [Ipounx y4acTKoB BEpTHKaIbHOIO COOPHOIO KaHaljla —
TPOMHHK Ha MIPOXOI.

. B mpumepe npuHATH crieayone Ha3BaHus U1 0003HAUYEHUS DJIIEMEHTOB TPOMHUKOB:

® yYacTOK COOpPHOIO BEPTHKAIBHOIO KaHaja Mocae CIUSHUS TOTOKOB -- «CTBOJI»;
MapKUpyeTCcsi HOMEPOM COOTBETCTBYIOIIETO y4YacTKa BEPTUKAILHOTO COOPHOTO KaHa-

® J8aCTOK cOOPHOTO BEPTUKAJIHHOTO KaHajla 00 CIUSHUS MOTOKOB -- «IIPOXOJ»; MAPKH-
pyeTcs HOMEPOM COOTBETCTBYIOLIETO y4acTKa COOPHOTO BO3/1yXOBOA;

® yYacTOK OTBETBJICHUS, MPUCOCAUHEHHBIN K BEPTUKAIBHOMY COOPHOMY KaHAlly — «OT-

BETBJICHUE, MAPKUPYETCSI HOMEPOM OTBETBJICHUSI.

TpoitHUKy B 1LI€IOM HpuUCBaWBaeTcsd LUPPOBOe 0003HAUEHHE B IOCIEIOBATEIbHOCTH!
«CTBOJ — MPOXOJI — OTBETBJICHHUE». Hanpumep, npu nmoxbope ceueHui KaHaloB, 00CITYKH-
Batonx 10 — i 3Tax, TPOHHHUK pacUYETHOTO HANPABJICHUS JJISI OTBETBJICHUS OyaeT 000-
3HadeH kak 10a-9a-10, 111 9 — ro sraxxka — 9a-8a-9 u T.1.
AdpoauHaMMUECKUH pacd€T KaHAJOB CUCTEMBI COCTOMT M3 2 — X YacTel: ONpeiesieHue
JIMaMETPOB MHIMBHAYAJIbHBIX KaHaloB 13 — ro, 12 —ro u 11 — i, 3aTeM — npodeil HUKe
pAacmoIOKEHHON YaCTH 30aHUs.
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L\ .
= Pe3yabTaThl pacuéTa MHAUBUAYAJIbHBIX KAHAJIOB.
BeruncnsieM quamMeTpsl MHIUBUAYATbHBIX KaHAIOB 13
Yepoak. —10, 12 —10 1 11 — 10O YTAXKEMH.
= 13 Omaxnc 13. PaccTosHUE OT OCU PEMIETKH OO0 YCThbs
60 4¢ maxtet H= 0,3 + 0,3 + 3,0 = 3,6 m. PacuérHoe rpa-
10a My 12 BUTalMOHHOE naBieHue. Ap = gH:(pss - prg ) =
600 60 49 9.81*%3,6%(1,27—1,213)=2,013 I1a.
9a = 11 BriTskHas pemérka 2(30){200 MM 0Oe3 BKIAIBIIIA,
540 60 44 xuBoe ceuenue 0,03 M, nquamerp kaHama 155 mm.
83 = 10 Kanan BBINONHSETCS WHAMBHUIYAIbHO, BHE BEHTWIIS-
480 g 60 4] LMOHHOM naHenu. 3anac aasieHus — 2,56%.
" | Omaxnc 12. PaccTtosHHE OT OCH PEMIETKH OO YCThbs
426 ® 9 60 _| maxrer H=03+0,3 +3,0 + (0,3 + 2.7)= 6,6 m. Pac
[ = yéTHOE  TpaBUTAIMOHHOE  JaBieHune Ap =
236002 8 60 | 9.81%6,6%(1,27 ~ 1213) = 3,69 Ia. Beroomas pe-
5 /ﬁ_ . mérka 200*200 MM ¢ BKIIaABIIIEM
300 a | Puc.S. Cxema BBITSKHON rPaBUTAHHOHHO
] CUCTEMbI BEHTUJIAIIMU ¢ BEePpTUKAJIbHBIM
= \6 cOOpPHBIM KaHAJIOM
240 /a 2 Ne2, :xuBoe ceuenue 0,024 M , InameTp kanana 140
p 8033 [ 5 60 gl MM 3anac pasiaenus — (-1,03)%.
2a [~ 4 Omaxnc 11. PaccTtosHHE OT OCH PEMIETKH OO YCThbs
120 60 7| maxter H= 0,3 + 0,3 + 3,0 + 2*(0,3 + 2,7)= 9,6 m.
1a /”_ 3 PacuérHoe rpaBuTanMoHHOE gaBieHue. Ap =
60 60 d 9.81%9,6%(1,27 — 1,213) = 5,368 Ila. Beitshknas pe-
=N\ - meétka 200x200 MM ¢ BrIaawimeMm Ne2, sKHBoe cede-
mue 0,024 M JuamMetp kaHana 135 mm. 3amac gasie-
Husg — 4,53%.

Pe3ynbTaThl pacuéra OTBeTBJICHHMI U YYaCTKOB BEPTHKAJIBHOI0 COOPHOI0 KaHaJIa.

JlyimHa yyacTka COOPHOTO BEPTHKAIBHOTO KaHAIa OT TOYKH MPUCOCTUHEHHS OTBETB-
nenus 10 go yerea: 3,0 +0,3 +2,7+ 0,3 + 1,0 = 7,3 m. [{ns HIOKenexkaumx 3Taxken JUIMHA
y4dacTka, 00CIyKUBAIOLIETO OJUH 3TaX cOOPHOT0 BEPTUKAJIBLHOIO KaHaa -- 3,0 M.
Pe3ynbTathl a3poinHaMUYEeCcKOro pacuéra MpeCTaBlICHbI B Ta0uuIle 7 U TEKCTE.

[Ipupoct pacueTHOro aBJICHUS JIsl KaXKI0TO MOCIEAYIOIIETO HIKEIISKAIIET0 ATaXka paBeH:
Ap=9,81-3,0-(1,27-1,213) =1,6775 Ma

Jrax 10.

Pa3HOCT OTMETOK LIEHTPA BBITSYKHONW BEHTWISALMOHHON PEHIETKH U yCTbsi COOPHOTO BEPTH-
kanpHOrO Kanama H = 0,3 + 0,3 + 3,0 + 3-(0,3 + 2,7)= 12,6 m. PacuétHoe rpaBUTAllMOHHOE
nasienue:Ap = 9.81*%12,6%(1,27 — 1,213) = 7,0455411a.

Huametp otBetBieHus 10 — 135 mm u pemérka 120x200 MM 6e3 BKIAbIIIA U KUBBIM CeUe-
rrem 0,018 M . Tpoitruk 10a-9a-10 «Ha OTBETBICHHEY.

VYyactok 10a. CoopHblil kanan umeet pazmepsl 200x600 mm mnu 0,12 m°. JlnuHa KaHana 7,3
M.

MecTHOE CONPOTUBIIEHUE — 30HT.

Jtaxk 9.
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VYyactku 9 u 9a B 00111€# TOUKE COeIMHEHBI MapaienbHo ¢ otBeTBieHueM 10. [ToaTomy pac-
4YETHOE JIaBJICHUE PABHO MOTEPsAM Ha ydacTke 10 IIroc moTepu B BBITSHKHOM PEIIETKE U J10-
MIOJIHUTENBHOE TPAaBUTALIMOHHOE JaBJICHHE:

0,929784 + 3,547712 + 1,6775 = 6,154996 I1a
Huamertp orBeTBieHus 9 — 135 MM u pemérka 120x200 MM ¢ BkmagpimeM Ne3 U 5KHUBBIM ce-
genmem 0,0125 m> . TpoitHuk 9a-8a-9 «Ha OTBETBICHHEY.
Vuacrok 9a. C6opHbIi kKaHan umeer pazmepsl 200x600 MM wmm 0,12 M InuHa kanama 3 M.
Pacxon Bo3myxa B kanane — 540 M°/d4, MECTHOE conpotuBieHue — TpoiHuk 10a-9a-10 «Ha
IIPOXO1».
Yuacrok 8.
VYyactku 8 u 8a B 00I1Ieil TOUKe COeNMHEHBI TApaJUIeNBHO ¢ oTBeTBIeHHEM 9. [ToaTomy pac-
4ETHOE JABJIEHUE PABHO MOTEPSAM Ha yyacTKe 9 IIIIOC MOTEPHU B BHITSHKHOM PELIETKE U JOIOJI-
HUTEJIbHOE TPABUTALMIOHHOE J1aBJICHHUE.
C 1enpio a’poAMHAMHUYECKON YBSI3KH MPUXOAUTCA 3aMEHUTh TUIIOPAa3MEp BEHTHJISLMOHHON
MaHeu.
Huamertp otBetBieHus 8 — 125 MM u pemérka 120x200 MM ¢ BkmaapimeM Nel U 5KHMBBIM ce-
qennem 0,0162 m” . Tpolinuk 8a-7a-8 «Ha OTBETBIICHHEY.
Yuacrok 8a. C60pHbIii Kanan numeer pasmeps! 200x400 mm mwmm 0,08 M” [[MHa KaHama 3 M.
Pacxon Bo3nyxa B kanaie — 480 M>/d, MECTHOE CONPOTHUBIIEHNE — TPOMHUK 9a-8a-9 «Ha mpo-
Xxo[». B cBsA3U ¢ U3MEHEHHEM MONEPEYHOr0 CEUEHHUSI B HOBOM THIIOpa3Mepe MaHeau BO3HUKA-
€T HOBO€ MECTHOE CONPOTUBIIEHNE — BHe3anHoe paciupenue ¢ 400x200 no 600x200.
Yuacrok 7.
VYyactku 7 u 7a B 00IIei TOYKE COCTMHEHBI MapajlIeIbHO ¢ OTBEeTBICHHEM &. [loaTomy pac-
4ETHOE JABJIEHHUE PABHO MOTEPSM HA yYacTKE 8 IUIIOC ITOTEPHU B BBHITSHDKHOM PELIETKE U JOIOJI-
HUTEJIbHOE TPABUTALMOHHOE J1aBJICHUE:!
Huamertp orBeTBieHus 7 — 125 MM u pemérka 120x200 MM ¢ BkmaapimeM Ne2 U 5KHUBBIM ce-
aennem 0,0144 m” . TpoitHHK 7a-6a-7 «Ha OTBETBICHHEY.
VYyactok 7a. CoopHblil kaHan umeeT pazmepsl 200x400 mm uu 0,08 M° J{7IMHA KaHama 3 M.
Pacxoy Bo3ayxa B KaHae — 420 M°/d4, MECTHOE COIPOTHBIICHHE — TPOIHHK 8a-7a-8 «Ha Ipo-
XO».
Yuacrok 6.
VYyactku 6 u 6a B 00I1Iei TOYKE COCTMHEHBI MapajlIeIbHO ¢ OTBEeTBIeHHEM 7. [loaTomy pac-
YETHOE IaBJICHUE PABHO IOTEPSIM Ha y4acTKe 7 IUIFOC IIOTEPU B BBITSDKHOW PELIETKE U TOIOJI-
HUTEJIbHOE TPABUTALMOHHOE J1aBJICHUE:!
Huametp orBeTBieHMs 6 — 125 MM u pemérka 120x200 MM ¢ BrmagpimeM Ne3 U 5KHUBBIM ce-
genmem 0,0125 m> . TpoitHuk 6a-5a-6 «Ha OTBETBICHHEY.
Yuacrok 6a. CGopHsIit kaHan umeet pazmepst 200x400 mm wmu 0,08 M° [ImiHa kaHama 3 M.
Pacxon Bo3nyxa B kaHaie — 360 M°/d, MECTHOE CONPOTHUBJIEHUE — TPOMHUK 7a-6a-7 «Ha Tpo-
XOI.
Yuacrok S.
VYyactku 5 u 5a B 0o0I1Ieil TOUKe COeNMHEHBI AapaUIeNbHO ¢ OTBeTBIeHHEM 6. [ToaTomy pac-
4ETHOE JABJIEHUE PABHO MOTEPSAM Ha yyacTKe 6 IUIIOC MOTEPHU B BHITSHKHOM PELIETKE U JOIOJI-
HUTEJIbHOE TPABUTALMOHHOE J1aBJICHUE:
Huametp otBerBieHus 5 — 125 MM u pemérka 120x200 mm ¢ BkmaapimeM Ne3 U 5KHUBBIM ce-
gennem 0,0125 m> . Tpolinuk 5a-4a-5 «Ha OTBETBIICHHE.
Yuacrok 5a. CGopHbIii Kanan umeer pasmepst 200x400 v i 0,08 M° [[nHa KaHaIa 3 M.
Pacxon Bo3nyxa B kanaie — 300 M>/d, MECTHOE CONPOTHUBIIEHNE — TPOMHUK 6a-5a-6 «Ha mpo-
XOI».
Yuacrok 4.
VYyactku 4 1 4a B 0011I€¥1 TOUKE COCIUHEHBI MapaJlIeIbHO ¢ OTBEeTBICHHEM 5. [loaTomy pac-
4ETHOE JJaBJIEHUE PAaBHO MOTEPSIM HA YYacTKe 5 IUIIOC IOTEPHU B BBITSKHOM peHIETKe U AONOJ-
HUTEJbHOE TPaBUTAIIIOHHOE JaBJICHHE:
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Huamertp otBetBieHus 4 — 125 MM u pemérka 120x200 MM ¢ BknaapimeM Ne4 u 5KUBBIM ce-
genmem 0,0108 m> . Tpoitnuk 4a-3a-4 «Ha OTBETBIICHHEY.

Yuacrtok 4a. CGopHsIit KaHan umeet pasmepst 200x400 mm mmu 0,08 M [ImiHa kaHama 3 M.
Pacxon Bo3nyxa B kanaie — 240 M°/4, MECTHOE CONPOTHUBJIEHHE — TPOMHHUK Sa-4a-5 «Ha Tpo-
XOI.

Yuyacrok 3.

C nenbro a3poAMHAMUYECKON YBSI3KM KaHAJIOB HIKEJIEKAIIUX 3TAXEH 3aMEHUM TUIIOpa3Mep
BEHTHJIAIIMOHHOM MaHen ¢ cOOpHBIM Kopooom 200x200 MM U THaMeTpOM KaHajia OTBETBJIE-
Hus 120 Mm.

VYyactku 3 u 3a B 00I1Ie# TOYKE COCTMHEHBI MapajljIebHO ¢ oTBeTBIeHHEM 4. [loaTomy pac-
4ETHOE JABJIEHUE PABHO MOTEPSM HA y4acTKe 4 IUIIOC MOTEPU B BBHITSHDKHOM PELIETKE U JAOIOJI-
HUTEJbHOE TPaBUTAIIIOHHOE JaBJICHHE:

Huametp orBeTBieHus 3 — 120 MM u pemérka 120x200 MM ¢ BinanpimeM Ne2 U 5KHUBBIM ce-
aennem 0,0144 m” . TpoitHHK 3a-2a-3 «Ha OTBETBICHHEY.

Yuacrok 3a. CoopHbIif kaHan umeet pazmepsl 200x200 mm unu 0,04 M°. JlnuHa KaHama 3 M.
Pacxoy Bo3ayxa B KaHaie — 180 M°/d4, MECTHOE COIPOTHBICHHE — TPOIMHHK 4a-3a-4 «Ha 1po-
xo.1» ¥ BHe3anHoe pacmupenue ¢ 200x200 za 200x400 mm.

Yuacrok 2.

VYyactku 2 1 2a B 0011ei TOUKe coeMHEeHbI MapajuienbHo ¢ oTBeTBiIeHHeM 3. [loaTomy pac-
4ETHOE JABJIEHUE PABHO MOTEPSAM Ha yyacTKe 3 IUIIOC MOTEPHU B BHITSHKHOM PELIETKE U JOIO0JI-
HUTEJIBHOE TPaBUTALIMOHHOE JaBJICHHE:

Huametp orBerBieHus 2 — 120 MM u pemérka 120x200 MM ¢ BkmaapimeM Ne2 U 5KHUBBIM ce-
genmem 0,0144 m> . TpoitHuk 2a-1a-2 «Ha OTBETBICHHEY.

Yuacrtok 2a. C6opHsIit kaHan umeeT pazmepst 200x200 mm umu 0,04 M° [Iniua kaHama 3 M.
Pacxon Bo3nyxa B kanaie — 120 M°/d, MECTHOE CONPOTHUBJIEHHE — TPOMHUK 3a-2a-3 «Ha Tpo-
XOI.

Yuacrok 1.
OTBeTBJICHNE IPUCOEANHAETCS K BEPTUKAILHOMY KaHaly. B MecTe nmpucoeTuHeHus] UMeeTcs
KOJIEHO C OCTPBIMU KPOMKaMH U BHE3AIMHOE PaCIIpPEHUE.
Huametp otBetBieHus 1 — 120 mm u pemérka 120x200 mm ¢ BkiaapimemM Ned u KUBBIM ce-
yennem 0,0108 m° .
Yuacrok 1a. CoopHbrit kanan umeet pazmepbl 200x200 mm niu 0,04 M JlMHa KaHata 3 M.
Pacxon BO3AyXa B KaHanme — 60 M/d, MECTHOE CONPOTHBIICHHE — TPOMHHK HA MPOXOJI, BHE-
3arHoe pacuIipeHue.
o pe3ynbraTam pacuéra /i BeHTHIMpOBaHUs 10 — TH 3Taxeil 31aHus HEOOXOAUMO TpUMe-
HUTH 3 TUIIOpa3Mepa BEHTUIISILIUOHHBIX MTAHEJICH:
e ceueHHe BepTUKalIbHOro cObopHoro kaHama 600x200 MM U OTBETBIECHUE TUAMETPOM
135 MM i1 10 1 9 — ro sraxkei;
® CcueHHE BepTUKaIbHOro cOopHoro kaHama 400x200 MM W OTBETBIICHHE TUAMETPOM
125 MM 711 BEHTHIISAIUAN YaCTH 3aHUS C 8 — TO 10 4 — i 3Tax;
e ceueHHe BepTUKaibHOro cbopHoro kanama 200x200 MM U OTBETBIECHUE TUAMETPOM
120 MM 11 BEHTUJIALUY YacTH 34aHUs ¢ 3 — 0 Mo 1 — i 3Tax;
Pesynprarel pacuéra npencraBieHsl B Tabmuie 7. KoaddumuenTs MECTHOTO COMPOTHB-
JICHUS YYacTKOB B Tabuuie 8.

I'maBa 3. Pacué€Tt BO31yXOBOJIOB U KaHAJIOB MPUTOYHO -- BHITSXKHON BEHTHIISILIUM CUCTEMBI
C MEXaHUYECKUM MOOYKICHUEM TPAKIAHCKOTO 3/TaHHUS.

HpI/ITO‘IHO-BI)ITfDKHBIe CHUCTEMBI BCHTHIIAINN C MEXaHHNYCCKUM 1'[06y>KI[eHI/ICM TpaxXJaaH-
CKMX 3JaHUM BBIIIOJHSIIOTCS yeHmpaiu3o6aHHbiMu NN NOSMANCHLIMU. ]_[eHTpaJ'H/ISOBaHHaH
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cucrteMa oOCITyKMBaeT MO0 BCE 31aHME, MO0 3HAYMTEIbHYIO YacThb €ro. TpagunnoHHOE
pa3MelieHUe NMPUTOYHBIX KaMep NPHU LEHTPAIN30BAHHON BEHTWIALUU — B MOABase. BBITK-
HBIC BEHTUJISILIMOHHBIE KaMephl pa3MEILAlOTCs Ha yepaake. Takoe pacrosioKeHue MO3BOJIsAET
BEHTHJIMPOBAaTh MMOMELIEHUS 3[JaHHs KPYIJIOCYyTOUHO. B pabodee BpeMs NPUTOYHO — BBITSXK-
Has BEHTWJISALUS paboTaeT B pacu€THOM pexnuMme, B Hepabouee BpeMs BBITSIKHBIE CHCTEMBI
MOTYT paboTaTh MO AEHCTBUEM I'PAaBUTALIMOHHBIX CHJI, OCYIIECTBIISISI HOUHOE IPOBETPUBAHHE
nomenienuil. [Iputok, B Hepabouem pekuMe -- HeOpPraHM30BAHHBIN, Yepe3 HEIIIOTHOCTH Or-
paKIaroIUX KOHCTPYKIMHA. B BBITSOKHBIX KaMepax cllefyeT MpeayCcMOTpeTh 0OBOIHON KaHall
C KJIalaHOM, TO3BOJISIIOIIMM TepeMelaTh yAajaseMblii B HepaOouee BpeMsi BO3AYX, MUHYS
BeHTHJIATOP. [IpUTOK Ha 3Ta)xxu nMofaéTcsi BEpTUKAIBHBIMU BO3ayXxoBoamu. [1o TpeboBaHuAM
IIPOTUBOIIOKAPHBIX HOPM, IPUTOK HA KAXKIBIM 3TaXX JAOJDKEH IOJABaThCA OTIAEIBHBIM CTOS-
KOM. Bo3MoOXkHa nojava Bo3ayXa B 34aHUM U OJHUM BEPTHKAJIbHBIM BO3yXOBOJOM Ha BCE
9Ta)kKH, HO IPUTOK HAa KAXKJBIA 3TaXK JOJDKEH MOCTYIIATh YepEe3 OrHe3aAep KUBAIOIIMN KIIalaH.
Bo3moxkHa noava NpyUTOKa B MOMEIEHUS BEPTUKAJIBHBIMU KaHAIAMH, IIPOKJIAIbIBAEMBIMU B
TOJIIIIE BHYTPEHHUX CTEH, JINOO MPUCTABHBIMH.

B ciyyae npuMeHeHMsI HEHTPAIM30BAHHOM CXEMbl BEHTWISALMU U Pa3MELICHUU MPUTOY-
HBIX YCTAHOBOK B IIOJBAjI€ MPUHATO YCTPaUBaTh €AWHBIN 3aJl IJIs IPUTOYHBIX BEHTHUIISALMOH-
HBIX YCTaHOBOK M KOHJIMIIMOHEPOB. BEHTUIIAIMOHHBIN LIEHTP pa3MEIaloT B CPEIUHHON YaCTH
31aHMsl (MM «LEHTPE Harpy3oK»), YTO MO3BOJIIET UMETh CETh BO3AYXOBOJIOB U KaHAJIOB MH-
HUMAaIbHOU NPOTSHKEHHOCTU. C 1IENIbI0 YMEHBIIEHUS! KaIUTAJIbHBIX 3aTPAT YCTPauBaeTCsl OJ1-
Ha BBIHOCHAs NMPUTOYHAs LIaxTa, 00eCIeunBalolias CBEKUM BO3/1yXOM BCE MPUTOUYHbIE KaMme-
Pbl ¥ KOHAMIIMOHEPHI, YCTAHABIMBAEMbIE B BEHTWIIILIMOHHOM LieHTpe. [Io nmox3emHomy kaHa-
Ty BO3AYX IOJIBOAMTCA K 34AHHIO U MOCTYIAET B KOPUIOP CBEKETrO BO31yXa, KOTOPOMY IIPH-
COCIMHSIOTCA IPUTOYHBIE KaMepbl U KOHAUIMOHEPHI BEHTUIILIMOHHOIO 1ieHTpa. [lonepeunoe
CEueHHEe IOJ3EMHOr0 KaHajlla M KOPHUJOopa CBEXEro BO3AyXa AOIKHO o0ecrieuynBaTh MUHM-
MaJIbHBIE a’pOJUHAMUYECKHE MOTEPU MPHU MPOXOJE BO3IAYyXa, YTOOBI MUCKIIOYUTH B3aUMHOE
BJIUSIHUE paOOThl MPUTOYHBIX KaMep U KOHAMLIMOHEPOB APYT HA APYyTa, TaK KakK MO BEHTHJISA-
TOPBI IPUTOYHBIX KaMEP U KOHAUIIMOHEPOB NMPUCOEINHEHBI K KOPUAOPY HAPY’KHOTO BO3TyXa
napayuienbHo. IlonepeuHoe cedeHue JODKHO OBITh TOCTATOUHBIM JUIS OCMOTpPA COCTOSIHUS
CTPOUTENIbHBIX KOHCTPYKIUH, YOOPKHU MBIIM M MPOBEIECHUS HEOOXOIUMBIX PEMOHTHBIX PadOT
B IIOA3€MHOM KaHaJIe U KOPUAOPE CBEKEro Bo3ayxa. Kopunop cBexkero Bo3myxa MCIONb3YyET-
Csl MIHOTJ1a ISl pa3MeEIIeHuUs TeMI00TIA0IINX KaIOpUu(pepoB CUCTEMBbl YTUIM3ALMU TEIUIOTHI €
MIPOMEKYTOHBIM TerIoHOocuTeNeM. Eciu TeruiooTaarone kanopudepsl yCTaHABIMBAIOTCS B
HECKOJIbKO PSAJIOB, MEXIy HUMM CIEAyeT MPeAyCMOTPETh MPOXO/bl, YTOOBl UMETh BO3MOXK-
HOCTh OYMIIATH KaXKIBIH Kaopudep ¢ 2-X CTOPOH OT IbUIH, TOTIOJUHOIO IMyXa U T.4. YTemn-
JEHHBIE KJIAIlaHbl IPUTOYHBIX KaMep U KOHIUIMOHEPOB 4acTO MOHTHUPYIOT B KOPHIOpPE CBE-
JKET0 BO3AyXa. DTO PEIIEHUE MO3BOJISAET IKOHOMUTH IUIONIAb BEHTUISILIMOHHOIO IieHTpa. B
3IaHUSIX 3HAYUTEIBHON MPOTSHKEHHOCTH MOXKET OKa3aThCs 11€71€CO000pa3HbIM YCTPOMCTBO He-
CKOJIbBKMX BEHTHUJIILIUOHHBIX LIEHTPOB.

Bo3myxoBonbl B Iipefiesiax MmoABalla BBIIOJIHAIOTCS U3 JINCTOBOW CTANU NMPSMOYTOJIbHBIMA
WJIU KPYTJIBIMU C IIPSMOM BPE3KOU. BepTuKalbHbIE KaHAIIBI, ITOJAIOIME IIPUTOK HA JTaXH, B
3IAHHSIX HEOOJBIION ATAXXHOCTH MOTYT BBITIOJHATHCS OCTOHHBIME MJIM M3 Kuprnuva. B 3manu-
X CO 3HAUUTENIBHBIM YHCJIOM ITaKE€W BEPTUKAJIBHBIE BO3LYyXOBOJbI BBIINOIHSAIOT CTaJbHBIMU
Y IPOKJIAJBIBAIOT B CIEHUAJIBHO MPEIYyCMOTPEHHBIX IIaXTax, MPOXOJANIUNX YEPE3 BCE ITAKU.
B npenenax staka B OrpakJ€HUM LIAXThl MPELYCMaTPUBAIOTCS ChEMHBIE ITAHEIH, IO3BO-
JSIOUINE TPOU3BOAUTH OCMOTP TEXHUYECKOTO COCTOSIHMSI BO3yXOBOJOB U HEOOXOIUMBIN pe-
MoHT. [lonaya Bo3ayxa B MPUTOYHBIE KaHAJIbl BHYTPEHHHMX CTEH, BEpTHUKAJIbHbIE OETOHHBIE
KaHaJIbl IPOU3BOJUTCS C MIOMOIIBIO0 METAITMYECKUX KOJJIEKTOPOB, OOBIYHO CBAPHBIX.
Bo3tyxoBobI IPOKIAIBIBAIOTCS MO OTOJIKOM, IJJACTUHYATBIE IIYMOIJIYIIUTENIN, €CIIU OHU
HE BXOZAT B COCTaB MPUTOYHOM KaMepbl WIM KOHAUIMOHEPA, TAK)KE MMOABEIINBAIOTCS N0 I10-
TOJIKOM I0J(Baja. Sl4elKOBbIE IIyMOIIIYIIUTEIN pa3MELIatoT Ha MOy .
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CymiecTByronye B HACTOSIIEE BPEMsl THUITHI BO3AYXOBOJOB HE SIBISIOTCS aOCOJIOTHO
TUTOTHBIMH, TTO3TOMY TIPY MEPEMEIIEHUH BO3yXa M0 HUM MMEIOT MECTO MPUCOCH (IS BbI-
TSDKHBIX CUCTEM) M TIOTepU BO3AyXa (MpUTOUHbIE cucTeMbl). HopmaMu npennaraercst npume-
HATHh BO3AYXOBOBI Kiacca Il (mmoTHbIC) 1uIsl TPAH3UTHBIX YYAaCTKOB CHCTEM OOIICOOMEHHOMN
BCHTHWJISINUU U BO3AYIIHOI'O OTOIVICHUSA IMPU CTATUYCCKOM HABJICHUH Y BCHTUIIATOPA 60HC€
1400 ITa u kmacca H (HopmanbHBI€) - B OCTATBHBIX CITydasX.

HopMbI npeanuchIBatoT yYUTHIBATh PUCOCH] U MOTEPU BO3AYyXa. DTO BO3MOXKHO BBE-

JIEHUEM COOTBETCTBYIOIIEH NOMPABKU B PACUETHBIN PAaCXOJl, BBIYUCINB KOHKPETHYIO BEJIMYHN-
Hy IIPUOCOB WJIM IOTEPHh BO3JyXa IO BEJIWYMHE IUIOMIAAH MOBEPXHOCTH JIMCTOBOIO METalljla

CETH BO3/JYXOBOJIOB B COOTBETCTBUU C JaHHBIMH [11], 1100 BBEICHHEM MTONIPABOYHOTO KOI(]-

¢bunuenTa
D 0,67
n=Ki —’"lz
Dy
rae K - KO3 PHUIMEHT, TPUHUMAEMBI U Bo31yxoBo0B kiacca I1, pasasim 0,004,
kimacca H - 0,012;
! - cyMMapHas JUIMHa TPaH3UTHBIX BO3yXOBOJIOB, a JUISI MECTHBIX OTCOCOB,
BKJIIOYAs y4YacTKH B 00CTY>KMBAEMOM MOMEIICHUH, M;
D, - TMaMeTp BO3yXOBOJIa B MECTE MPUCOEAMHEHUSI K BEHTUIISITOPY, M;
D, - CpeIHMI IMaMeTp BO3AyXOBOJa YUUTHIBAeMOM dacTu [, M. JIjst MpAMOYTOJIb-

HBIX BO3/IyXOBOJIOB CJIEIyET NPUHUMATh D, yym Do = 0.328S,
rje S - nepuMeTp BO3ayX0BOAA, M;
PV _ cooTBETCTBEHHO U3OBITOYHOE CTATUYECKOE JAaBiienue, [1a, 1 CKOpOCTh BO3-
JyXa B BO3IIyXOBOJIE, M/C, B MECTE €Tr0 IPUCOCTNHEHUS K BEHTUIISTOPY.

OTHOCHUTENIBHO BEHTHIIALIMOHHBIX CHUCTEM, BO3AYX KOTOPBIX MEpEMeEIaeTcs Kak 110 MeTall-
JMYECKUM BO3yXOBOJaM, TaK U KaHajlaM U3 CTPOMTEIbHBIX HEMETANTMYECKUX MaTepHalIOB,
yKa3aHHsI 110 BEIOOPY MOMPABOYHBIX KOAPPHUIIMEHTOB OTCYTCTBYIOT.

[TorrpaBo4HbIM KOAPGHUIMEHT BBOJUTCA U HA MOTEPIO AABIEHUS, AEHCTBYIOIUMH HOpMa-
MU €ro BeJIMYMHA KOHKPETHO HE OIpe/iesieHa, IPUHATO MPUHUMATh ero paBHbIM 1,1. [Iprnunna
BBEJICHU IIOIIPABOYHOI0 KOA(PPUIMEHTAa Ha PACUETHYIO MOTEPIO JABJICHUS HE TOJIBKO B BO3-
MOJKHBIX OIIMOKax pacuéra MOTeph JaBJICHHUS, HO M YBEJIMUYCHHE MOIIHOCTH Ha CO3JaHHe
OoJbIIEH BETMYMHBI yCKOBOIO MOMEHTA IPH 3aIllyCKe BEHTHIATOpa. UeM MeHblIe yCTaHO-
BOYHASI MOIITHOCTH 3JIEKTPOJBUTATENIS], TEM OOJIbIIIE JOKEH OBITh KOO DHUITUEHT 3amaca.

BeicoTta noaBaioB 00bIYHO HeBenMKa. Eciy npruMeHeHbl IPUTOUHbIE KaMephl NTaHEelb-
HO — KapKacHOTrO TUMA C BEHTHJISATOPAMM JIByXCTOPOHHETO BCACHIBAHMS, MOJABOJ BO31yXa K
BO3yXOBOJIaM IPUTOYHON CUCTEMBI 3aTPyHEHHUH HE BbI3bIBaeT. Bo3ayxoBoa mpucoeIuHs-
eTcs K NMPUTOYHOMY OTBEPCTHIO, KOTOPOE MOXKET HAaXOJUThCS TOPU3OHTAIBHOM WM BEPTH-
KaJIBHOM ITaHEJIM KaMepbl. Eciii BEHTWIIATOPHBIN arperar NpUTOYHOM YCTAHOBKH -- BHE KaMe-
PbI, PEKOMEH/YeTCS IPUMEHSATH BEHTHIIATOPHI, KOXKYX KOTOPBIX HAKIOHSH 1oz yriom 45° k
rOpU30HTY. B aTOM Citydae
ynaéres pasmectuts i auddysop u otBox 135, ¢ MOMOMIBI0 KOTOPBIX TPOH3BOANTCS HPH-
COCJIMHEHUE BEHTIWIIATOPA K CETH BO3TyXOBOJIOB.

PaccrosiHne Mexay Kamepoil WM KOHIUIMOHEPOM U CTEHOW 37aHUS HE MOXET ObITh
MeHbIuM 0,7 M, 9TOOBI 00ECTIEYUTh MOHTAX U 00CTy)XKHBaHHE. PaccTosiHue MEXIy TPUTOY-
HBIMU KaMepaMmHM JI0JKHO 00eCeuUuTh BO3MOXKHOCTb IPOBEIEHUSI PEMOHTHBIX paldoT, B 4acT-
HOCTH, 3aMeHY Bo3ayxonogorpesaresneir. CieayeTr mpeaycMOTpeTh YCTaHOBKY Tenbdepa nim
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HWHOTO TMOABEMHO -- TPAHCIIOPTHOI'O YCTPOMCTBA, OOJIEryarolero 3aMeHy KajopudepoB U
MHOTO TSDKENOro 000pyA0BaHUs.

B npenenax sTaxka ¢ KOpUIOPHOU INIAHUPOBKOW IIPUTOYHBIE U BBITSKHBIE BO31yXOBO-
JbI Pa3MELIAIOTCS B KOPUAOPE MOJ NOMUIMBHBIM MOTONKOM. Ecny mimaHMpoBKa HE KOPHUIOP-
HOT'0 THIIA, BEPTUKAJIbHBIN BO31yXOBOJ U3 MOBAJIAa BEIBOJAUTCS B XOJUI WM UHOE IIOMELICHHE,
B KOTOPOE BBIXOJAT JBEPH HECKOJIBKHUX NOMeEIEeHUH. [IpuToK B 9T moMeneHns IPOU3BOANT-
Csl IPUCTAaBHBIMY FOPU30HTAJILHBIMY KaHAJIAMHU.

B nHacrosmiee BpeMs MoJBanbHAs 4acTh 3[aHUA AKTMBHO MCIIONB3YETCA JUIS yCTPOMCTBA
MO/I3€MHBIX aBTOCTOSIHOK. Eciu mMecta B mojBaie JUisl pa3MeIlleHUs] IPUTOUYHBIX KaMep OKa-
3bIBAETCSl HEJOCTATOYHBIM, MX MOMEIIAIOT B IIOKOJBHOM 3Ta)X€ WJIM MHOM MECTE B HIKHEH
4acTH 3/1aHusl.

Ecimu ycTpoHCTBO IEHTpaIM30BaHHONW CHCTEMbI BEHTHJISIIMH HELENecO00pa3Ho, yCTpau-

BAaIOT MOATAKHYI BEHTWIALUIO. [[pUTOYHBIE M BBITSKHBIE KaMEpPbl Pa3MEIIAIOTCS B CIIELU-
aJIbHO BBIJCJICHHBIX JJIS1 3TOM L€ NOMELIEHUAX Ha KaKJIOoM 3Taxe. PacnpocTpaHeHuto no-
STaKHOTO Pa3MEIICHUsI NMPUTOYHBIX U BBITSUKHBIX YCTAaHOBOK CIOCOOCTBYET BBIYCK MpO-
MBIIIJIEHHOCTBIO COBMEIIEHHBIX MPUTOYHO -- BBITSKHBIX KaMEp C PEKYNEepaTHUBHBIM TEILIO-
0oOMEeHHUKOM. HeKoTopble TUITBI MPUTOYHO — BBITSKHBIX KaMep UMEIOT CUCTEMY YTUIM3alUU
TEIUIOTHl C MPOMEKYTOYHBIM TEIUIOHOCUTEIEM. [IpUTOK M BBITSYKKA OCYIIECTBIISIIOTCS BO3/Y-
XOBOJIaMH, MPOKJIa/bIBAEMbIMHU B MIpeJesiaX OJHOTO 3Ta)ka, OOBIYHO B KOPUIOpE IMOJ MOA-
LIIMBHBIM NOTONKOM. [locne yTunuszanuu TerioTsl, 3arpsA3HEHHBIN BO3yX IO BEPTHKAIbHBIM
KaHajlaM WX BO3YXOBOJaM yJaJII€TCsl Yepe3 BBITSDKHBIC IIAXThI HA KPOBJIE 3/1aHUS.
[IpUTOYHO — BBITSKHBIC YCTAaHOBKH HEOOJBIION MPOU3BOAMTENIBHOCTH MOTYT pa3MemaTbCs
IIOJ TMOJIIMBHBIM IIOTOJKOM. B KadecTBe BBITSKHBIX YCTaHOBOK YacTO IPUMEHSAIOTCS Ka-
HaJIbHbIE BEHTUWJISITOPHI. Y KaHAJIbHBIX BEHTWIATOPOB XapaKTEPUCTHUKA YaCTO UMEET KpyTola-
JAIONINNA y9acTOK. BEHTUIATOp cleayeT BhIOMpaTh TaKUM CIIOCOOOM, 4TOOBI paboyasi TOUKa
pacnoJjarajgach BHE KpyTONaJatolled YaCTH XapaKTEPUCTHKH.
BriOpanHas TpaccupoBKa BO3IyXOBOJIOB B 00bEME MMOMEILIEHUS J0KHA CIIOCOOCTBOBATh a3-
POIMHAMUYECKON YBA3KE OTBETBJICHUN. ECIIM MPUTOK MIIM BBITSKKA TPOU3BOIATCS 110 BEPTH-
KaJIbHBIM, PACIOJIOKEHHBIM PSAZOM JIpYT C APYroM KaHajiam, JUIsl OOJIer4eHHsl a3poIuHaMuye-
CKOH YBSI3KM, PEKOMEHAYETCS CIEIYIOIIEE pa3MELICHUE KaHAJIOB OTHOCUTEIBHO BEHTUIISTO-
pa:

® B MPUTOYHBIX CUCTEMAaX, IPU pa3MEUICHUH MPUTOYHOM Kamepbl B MOJBaJE, BEPTHU-

KaJIbHbIE KaHaJbI, oOcyxuBatouie 1 — il 3Tax, JOKHBI ObITh HanboJee yIanéHHbI-

MU OT BEHTUJISTOPA;

® B BBITSDKHBIX CHUCTEMax, IIPY PA3MEIICHUN BEHTWIATOPA HA YEPAAKE, BEPTHKAJIbHbBIC

KaHaJbl, 00CITy>KHBaIOIIME TMOCIEIHUNA 3Tax, JOJKHBI ObITh Hanbosee yJaléHHBIMU

OT BEHTWJISITOPA.
PaccMoTpoeHHBIE B TpUMeEpax MPUTOYHAS U BBITSIKHAS CUCTEMBI KOHCTPYKTUBHO BBITIOJTHEHBI
A10O0 TIOJTHOCTBIO B CTPOHUTENBHBIX KOHCTPYKIHAX (BBITSDKHAS), JINOO YACTUYHO B CTPOUTEIh-
HBIX KOHCTPYKLHUSAX M YaCTUYHO B METAJUNIMYECKUX BO3QyXoBoJax. CHCTEMBI TaKOH KOHCT-
pyKIuu 0osee CI0XKHBI I pacdéra. B rpakjaHCKuX 34aHUAX TPUMEHSIOTCS TAK)KE CHCTEMBI
MOJAOIINE WIN YIAJSIOIIKAE BO3AYX M0 CTAIBHBIM BO3ayXoBojgaM. Ho pacd€r takux cucrem
HE BBI30BAET 3aTPyAHEHUI: OTHalaeT HEOOXOJMMOCTh B BBOJIC MONPABKU Ha IIEPOXOBATOCTD,
a, €CIIM BO3yXOBOABI KPYIJIBIC, TO U B OIPEJCIICHUN SKBUBAJICHTHOTO AUAMETPA.
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Puc. 6. Ilnockas cxema cetn BO31yX0BO/10B BBITSZKHOI CHCTEMBI ¢ MEXaHHYEeCKHM l'lOﬁy)R}IeHl/leM.
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A3poAuHAMHMYECKasl YBA3ZKA CUCTEM ¢ MEXaHUYeCKHM MO0y KAeHHEeM pacCMaTpUBAETCs Ha
IpUMepe IUIOCKOM CXEMBbI BO3yXOBOJOB, NPEACTAaBIEHHON Ha puc. 4. ['maBHOe pacu€THOE
HaIpaBJIEHUE COENUHSET MO CETU BO3IYyXOBOJOB C BEHTUISTOPOM HauOosiee ynaja€HHYIO 10
CETHU BO3/IyXOBOJIOB BCACBIBAIOIIYI0 BOPOHKY. OHO COCTOUT U3 ydacTkoB 1, 2, 3, 4.5, 6, 7, Ha
cxeMme 0003HaueHHBIX KpyMHbIMH HUppamu. [Ipoune ydyactku, 003HauU€HHBIE MEHEE KPYITHBIM
mpudros (8, 9, 10, 11, 12, 13, 14, 15) aBast0oTCS OTBETBICHUSIMHU.

[TonOop nuameTpoB WM pa3MEpOB MONEPEYHOTO CEYEHUS! OCYIIECTBISETCS C MOMOIIbIO pe-
KOMEH/IYEMBIX CKOpPOCTEH IBMKEHHUs BO3JyXa B BO3AyxoBojax. (s rpakJIaHCKUX 34aHUIN
STOT JIMAIa30H COCTABISET 4........ 10 m/c. CkopocTh B BO3IyXOBOJaX JOJIKHA BO3PACTaTh B
HaIpaBJIEHUU OT NPUEMHHUKA 3arpsiI3HEHHOTO BO3/lyXa WM BO31YXOpACIPEACIIUTENS K BEHTH-
JSTOPY.

VYKa3zaHHBIN Uala3oH CKOPOCTEN XapaKTepeH Uil METAJUIMYECKUX BO3IyXOBOJOB, KOTOpPbIE
MOTYT BBIINOJHITHCSI B HOPMAJIbHOM HCIIOJIHEHUU WX MJIOTHBIMHU. BEHTUIALIMOHHBIE KaHAJIBI,
MIPOKJIa/IbIBAEMbIE B TOJIIIE KUPIUYHBIX BHYTPEHHUX CTEH WJIM U3rOTABIMBAEMbIE U3 IIJJAKOa-
1e0acTPOBBIX IUIUT, UMEIOT HEIOCTATOYHYIO IDIOTHOCTH M OOJBIIYIO MIepoXxoBaTocTh. Cremy-
€T CTPEMUTHCSI K YMEHBILIECHUIO a3POJMHAMUYECKUX NOTeph B HUX. JJI1 KaHAJIOB, BBINOJIHEH-
HBIX U3 CTPOUTENIHBIX MAaTEPUAJIOB, CKOPOCTHU MEPEMEIICHUS BO3AyXa IPUHUMAIOT He Oosee
5...6 M/c.

Ecnu cers, npencraBieHHas Ha puc. 6, BBINOJIHEHA W3 METAUIMYECKUX BO3JYXOBOJOB, Ha
ydacTke | CKOpOCTh JO0KHA OBITH mopsiaka 4 m/c, Ha ydactke 7 — okosio 10 m/c. Pasmepsl
MIPOYMX YYACTKOB JIOJKHBI MOAOMPATHCS ¢ YUETOM a’poJuHaMUYecKol yBsizku. Pacuér ot-
BETBJICHUI CJIEIyeT HAYWHATh C Hayasa II1aBHOTO PACUETHOIO HAIIPABJICHUSI.

[TosTOMy paccMoTpeHre BOMpOCOB MNPOJOJKUM ¢ yuacTka 12. OtBerBienue 12 u yyactok 1
[JIaBHOTO Pacuy€THOTO HANpPAaBIIEHUS COCAMHEHBI APYT C JAPYroM HapajuieIbHO M UMEIOT 00-
LIyI0 TOUKYy A, naBieHHE B KOTOpod P, paBHO 11s yuacTkoB 1 m 12. Ilotepu naBieHus Ha
yyactke | paBHbI Py, — P, Ipy pac4ETHOM pacxoje. ITa pa3HOCTh AaBJICHUM UMEET MECTO U
B orBeTBiIeHMU 12. Kakoit Obl n1uaMeTp WU MOIMEpevyHoe ceueHUe OTBETBICHHs 12 He ObLIu
BBIOpaHBl, B OTBETBJICHUU YCTAaHOBUTCS TaKOW pacxof], 4To (haKTHUUECKUE MOTEPU JaBICHUS
coctaBar Py, — P,. Tlogbop pa3mepa momepeyHoro ceyeHus ydactka 12 ¢ yu€rom asponau-
HaMUYECKOM YBSI3KM O3HAYAET, YTO JAUAMETpP WIN MONEPEYHOE CEUYEHUE BO3yX0BOa yUacTKa
12 nomkHbI 06ecTieyuBaTh MOTEPU AaBIACHUS Py — P, TIPH pacu€THOM pacxojie B HEM.
Ilpasuno aspoounamuyeckoit yeasxku. Eciu umeromesa 06a yuacmrka 6030yX080008, COeOu-
HEHHBID NAPANIENbHO, U NOMepU 0asleHUs 8 0OHOM U3 HUX U3BECHbL, MO pa3Mepbl Nonepey-
HO20 ceueHusi 0py2020 NapallelbHO20 YYACMKA OOJIICHbL 0Decneuusams pagHvle ¢ Nepevim
Y4acmKom nomepu 0asieHus npu pacyémHom pacxooe 8030yxXa 6 HEM.

IIpumeyaHue: pu adPOTUHAMHYECKON YBSA3KE CHCTEM C MEXaHHMYECKHM TOOYXKICHUEM Tpa-
BUTALIMOHHOE JAaBJICHUE HE YUNUTHIBAETCS.

22



Crnenyrolum 1o X0y ABHKEHUS BO3yXa siBisieTcst orBeTBiieHue 11. OHo npucoequHeHo na-
paJIeNbHO K Y4YacTKy IVIaBHOT'O Pac4E€THOTO HAIPABIIECHUS, COCTOSILErO U3 y4acTKoB | u 2,
obmas Touka — b. JlaBinenue B Touke b ompernensercs a’poauHaAMUYECKMMH TOTEPSIMU Ha
yuyactkax | u 2. C 1enpro a3poJMHaMUYECKON YBA3KHM Ha ydacTke 11 ciemyer uzpacxoaoBaTh
JaBJIEHUE, PABHOE CYMME a3pOAMHAMHUYECKUX ITOTEPh y4acTKOB | u 2.

AHaNIO0ru4HoO:

Ha yyacTke 10 ciexyer norepsaTh JaBIEHHUE, PABHOE CYMME a3pOJMHAMUYECKUX MOTEph yda-
cTKOB 14+2+3; Ha yyacTke 9 HEOOXOAMMO MOTEPATH CYMMY a’pOANHAMUYECKUX MTOTEPh Y4acT-
KoB 1+2+3+4. Touka /I sBnsiercs oOmieid uis ydacTKa TJaBHOTO Pacuy€THOTO HaIpaBJICHHUS
1+2+3+4+5. K atoii Touke npucoeauHeHsl ydactku 13, 14 u 15. [logbop amameTpoB winm
pa3MepoB MOMEPEYHBIX CEYCHUN KAaHAJOB CIIEyeT HavaTh ¢ ydacTkoB 13+15, obmas miuHa
KOTOPBIX OOJbIle, HeXKEMU olmias AyinHa ydactkoB 14+15. Ha yuactkax 13+15 cnenyet mo-
TEPSTh CYMMY a’3pOJMHAMUYECKUX MOTEPh ydacTKoB 1+2+3+4+5, 3aTeM nmpuCTynuTh K pac-
yéty yuacTtka 14. Ha yuactke 14 cienyer moTepsATh CTOIBKO e, CKOJIBKO M Ha yyacTke 13.

B cucremax BEHTWISIIMM NPUMEHSIOTCS CTaHIAPTHBIE JUAMETPBHI BO3yXOBOJIOB U
CTaHJApTHBIE TIONEPEYHbIe ceYeHUs1 KaHamoB. OHM BBIOPAHBI U3 YCIIOBHSI MUHUMH3AIMHA OT-
XOJI0B JIMCTOBOI'O METaJla WIM IUIUT IIPU UX U3rOTOBJICHUHU. J[MaMeTpbl U MONEPEYHBIE ceue-
HUSL U3MEHSIIOTCS ¢ ONPEAEIEHHBIM I1aroM, OATOMY a0COIIOTHAs a3pOAMHAMUYECKas YBA3Ka
HeBo3MOkHa. CornacHo nyHkTa 4.133  CHull 2.04.05 — 91 HeBs3ka notepb IaBICHUS I10
BETBSIM BO3/lyXOBOJIOB HE J10JKHA MpeBbImath 10 %.

Hwmxe npuBoauTcs nmpumep a’poIMHAMUYECKOrO pacd€ra CeTH BO3AYXOBOJOB IpH-
TOYHOU BEHTWIALIMOHHON CUCTEMBI, Pa3MEILEHHOM B ITOABAJIC 3AAHUS.

Ilocneooeamenvnocms pacuéma.

1. BoruepunBaeTcst akCOHOMETpUYECKast cCXeMa BeHTWIALIMOHHOM cucTembl B Macitade 1:100

¢ coOmroieHreM TpeOOBaHM, U3JI0KEHHBIX BBIIIIE.

2. Beibupaercs riaaBHOe pacu€THOE HaIlpaBlieHHE, COCTOAIIEE U3 YUYACTKOB, COSIMHSAIONIUX IO

CETH BO3yXOBOJIOB M KaHAJIOB HaAuboee YOaNEéHHYIO O 6eHMUNAMOPA 8bIMANCHYIO PEULEMKY

unu gozoyxopacnpeoeiumens..

3. Ha Bcex ydacTkax akCOHOMETPHYECKOH CXeMbl 0003HAYAIOTCS PACXObl BO3AyXa U JUIMHBI

Y4YaCTKOB, TI0CJI€ YEro NPUCTYNAIOT K a3POJMHAMUYECKOMY pacuéTy.

4. ITo pekOMeH/IyeMbIM CKOPOCTSIM BBIOMPAaEM JAUAMETPBI U pa3Mephl MOMEPEUHBIX CEUCHUH.

5. CyMMa a’poJMHAMHMYECKHX IOTEPh HA YYaCTKax INIABHOTO PACYETHOIO CONPOTUBIICHHS

orpenieNsieT pacyéTHOE JIaBJICHUE, Ha KOTOPOE MOIOMPACTCS MPUTOYHBINA UM BBITSHKHOM BEH-

TUJIATOD:

e pacu€THas MOTeps NABJICHMS BBITSDKHOM CHUCTEMBI paBHA IOTEPSM IO IJIaBHOMY pacuér-
HOMY HAIIPaBJICHUIO IUIIOC IIOTEPU B YCTPOMCTBE Il OYUCTKH BO3yXa OT BPEIAHBIX MPHU-
MECEH:

e pacu€THas NOTeps AABJICHUS INPUTOYHON CHCTEMBI paBHA IOTEPSIM IO INIABHOMY pacuér-
HOMY HaIIpaBJICHUIO IUIIOC MOTEPU B BO3AYLIHOM (PHIBTPE, BO3IyXONOJOrpeBaTesic U
YTEIUIEHHOM KJIalaHe.

5. Ilocne pacuéra riaaBHOrO pac4€THOrO HAIPABJICHUS IIPUCTYIIAIOT K pacYETy MPOYUX y4acT-

koB. [Ton6op AnamMeTpoB M pa3MepoB MONEPEUHOrO CEUCHUS BO31yXOBOJOB MPOU3BOJUTCS

¢ cobmoieHneM TpeOoBaHUN a3pPOJMHAMUYECKOM YBSA3ZKH.

IMpumep 3.1. PacyéT NnpuTOYHON CMCTEMbl BEHTHJISALIMH IPAKIAHCKOT0 31aHUA.
Hcxoonvie oannpie. TpedyeTcs BBINOIHUTD a3POIMHAMUYECKUM pacd€T MPUTOYHOU CHUCTEMBI
BEHTWJISILMM 3 — X 3TaXXHOTO 3AaHud. [I[puTounas kamepa, mpou3BOAUTEILHOCTHIO 52800 Mg

pacronoxeHa B noasaze. OBl IPUTOK B 31aHKe paseH 70450 m’/4. [IpUTOK B ITOMEIICHHS
cocraBmsier 2200 M ° /a uepes 2 pemérku PP -- 4 ¢ pasMepoM yCTAHOBOYHOTO (hTaHIa
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200x400 MM ¥ TIOmABI0 KHBOro cedenns 0,064 m” B kommuectse 1100 M ° / u gepe3 Kax-
nyro. Paccrosinue mexay ocsamu pemérok — 2,1 M. PaccTtosiHue 1o ropuzoHTanu oT 2 — i pe-
HETKU 0 BEPTUKAIBHOIO BO31yX0BoAa — 3,2 M. B moMenieHust Bo3ayx NoJaETCsl OTAEIbHBIM
MPUCTABHBIM MPSIMOYTOJIBHBIM KaHAJOM, BBIIOJHEHHBIMU M3 IIIAK0aNeOAaCTPOBBIX IUIUT, B
110/IBaJIE — TOPU30HTAIBHBIMHM BO3/1yXOBOAAMHM NPSMOYIOJBHOIO CEYEHHS] U3 OLIMHKOBAHHOMN
cranu. lllym BeHTHIIATOpA TacuTCs TUIACTUHYATBIMU IIymornymurensmu. Ha ygactke 5 ycra-
HOBJIEH IJIACTUHYATHIA IIYMOTIIYIIUTEINb C IJIacTUHAMU ToamuHon 200 MM, 5 — 10 KaHaJIaMu
mpuHor 200 MM u BeicoToi 800 MM. [{nmnHa mymormymurens — 4,5 M.

IIputouHass kamepa pacrnojiokeHa B MOJBaJE 3/1aHUs U NPUCOEAMHEHA K KOPHUAODPY
HapyxHOro Bo3ayxa ceueHreMm 1500x1800 mm (h), momyuaromiero Bo3ayX OT BBIHOCHOW MPH-
touHo# maxTel 1500x1500 MM uepe3 moa3eMHbII OETOHHBIN KaHa TOTo ke ceueHus. Oomas
JUIMHA IPUTOYHOM IIAXThl M MOA3EMHOr0 KaHajla — 8§ M, y4acTKa KOPHI0pa Hapy»HOTO BO3-
JlyXa OT BX0/1a MOJ3€MHOI0 KaHaja 0 OCH NPUTOYHOM kKamephl — 1,5 M. Kopunop Hapyx’HOro
BO3/[lyXa UMEET OLITYKaTypPEHHbIE U3HYTPU CTEHBI, OETOHHBIE MOJ U NepekpbiTus. [Iputounas
Kamepa MpUCOEIMHEHAa B KOPUAOPY HAPYKHOTO BO3/yXa uepe3 6 — TU CTBOPYATHIN YTEIIEH-
HBIN KianaH. [ Opu30HTaNBHBIE KaHAJbl, B KOTOPHIE YCTAHABIMBAIOTCA BeepHbIE peméTku PP
— 4, 1 BepTUKaJIbHbIE KaHaJbI, OJAIOIINE BO3IyX B MOMEUIEHUS HA PAa3IMUHBIX 3Ta)xax 3/1a-
HUS BBIIIOJIHEHBI U3 IIJAKOOETOHHBIX IUIMT. B mozaBane Bo3ayX K HUM IOABOJUTCS MPSIMO-
YTOJBHBIMHU CTAJIbBHBIMU BO3/1yXOBOJAMH, IIPOJIOKEHHBIMU IO/ MOTOJIKOM MOJBaja. [ 1aBHOE
pacu€THOe HallpaBJICHUE U HArpy3KH Ha Y4acTKH MPHUBEACHBI HA aKCOHOMETPUUECKON CXeMe
cucteMbl BeHTWIsIuU. CeueHus: KaHaJIOB U BO3/yXOBOJOB IPHUHSTHI CTAHJAPTHBIMH.

AKcOHOMEeTpHYEecKasi cxeMa BO3yXOBOJOB U KaHAJIOB MPUTOYHON CUCTEMBI.
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Ceuenus uutakooe-
TOHHBIX KaHAJIOB TpPUHU-
MaJimch 1o Ttabimue 22.8
[3]. Koadpdunmentsr mect-
HOT'O COIPOTHUBJIEHUS TNpH-
MEHHUTEIBHO K  TPSMO-
YTOJIBHBIM ~ BO3/1yXOBOJaM
IIPEJICTaBJICHbl B CIPaBOY-
HOMW JUTepaType OrpaHndeHHo. MIMeroTcs naHHbIE MO CONPOTUBICHUSM TPOWHUKOB KPYTJIbIX
BO3JlyXOBOJIOB C IPSIMOU BPE3KOMU, NPSAMOYTOJIbHBIX TPOMHUKOB CETEN KAHAJIOB, OTCYTCTBYIOT
JAHHBIC 10 COMPOTHBJICHUSAM IITAaHOOOPA3HBIX TPOMHUKOB. [loaTOMYy KO3 dHUIIHMEHT compo-
TUBJIEHUS ITAHOOOPA3HBIX TPOMHUKOB MPUHUMAJCS Kak OOKOBOE OTBETBJICHUE MPSIMOYTOJIb-
HOTO TpoiHuKa 1mo tadu. 22.27. Koaddumuent mectHoro comporuBiieHus: pemérka PP — 4
MPHUHAT MO JaHHBIM Ta0nuibl 17.6 paBHbM 2,2. KoaddUIMEHTHI MECTHOTO COMPOTHUBICHUS
MIPOYUX MECTHBIX CONPOTUBJIEHUH 10 COOTBETCTBYIOIUM Ta0Oauam [3].

[TonpaBku Ha 1IEPOXOBATOCTh U KOI(D(HUIIMEHTHI aOCOIIOTHON IIEPOXOBATOCTH Uil OOBIKHO-
BEHHOH LITYKAaTypKu U O€TOHA B CIIPaBOYHOM JINTEPATYpE OTCYTCTBYIOT, [IOATOMY OHH OBLIU
MIPUHSITHI 110 UIAKOOETOHY, MaTepuany OJu3koMy K O0eToHy, T.e. paBHbIM 1,5. Koaddunuent
a0COJIIOTHOM IIEPOXOBATOCTHU IIJIAKOANe0aCTPOBBIX IUIUT, coryiacHo Tabi. 22.11 [3], paBen 1
MM. PazMepsl momnepeyHoro cedeHust BO3yXOBOJIOB U KaHAJIOB MPUHUMAIKUCH 110 Tabm. 22.2 1
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22.8 [3]. Pesynbrarel pacuéra mpuBeneHsl B Tabimie 9. KoahdumueHTsr MeCcTHOTO COIpo-
TuBIeHUI — Tadmune 10.

Iloooop éenmunamopa u r1eKkmpooguzamets.

[Torepu naBneHus MO rIIaBHOMY PaCYETHOMY HaIpaBiIeHUIO cocTaBisitoT 754 [Ta. CymmapHbie
MOoTEepU B YTEIUIEHHOM KiamaHe, (GUIbTpe , BO3AyxomojorpeBatensix cocrtaBiser 450 Ila.
O6mme nmorepu — 1204 I1a. C yuérom kordpuimeHToB 3amnaca:

pacuérabIii pacxox — 1,1-52800 = 58080 m°/u;

pacuétHas noteps gasiaenus — 1,1:1204 = 1325 Ila.

[Ipunumaem k ycranoBke BeHTWIATOp B.114-75-12,5 ¢ pa6ounm komecom 1,1Dye., co3aaro-
meM mpu pacxoae 58100 M°/4 M 9aCTOTE Bpamenus B740 o6/mMun nasnenue 1350 IMa. KI1/]
BeHTmiATopa — 0,8. KIIJI mepegaun — 0,9. TpeGyemast MOIIIHOCTD AJIEKTPOIBUTATEIIS:

N = L-Ap _ 58080-1400
1000-3600-7 1000-3600-0,8-0,9

[Ipunumaem [4] x ycraHoBke anektpoasuratens cepun A02 tun A02-91-8 momHocThIO 40
kBT u wactoroii Bpamenus 740 06/MUH TpH HOMHUHAJIBHOU Harpys3Ke.

=31,4 kBt

6enm 77 nepeoauu

IIpumep 3.2. PacyéT BBITSKHOI CHCTEMBI ¢ MEXaHHYECKHM MO0YKIeHHEeM IPakIaHCKO-
ro 31aHus.

PN
46 \5 /6 7] 8 Puc. 10. AEQCOHOMeTpPl'-[eCKafl cxema
L.[epaaK BBITHKHOU BEHTHJISAIIMOHHOUN CUCTEMBI.
KanaribHbli Hcxoonvie oannvie. TpebyeTcss paccyuTaTh BBITSKHYIO CHC-
44 ) 8eHMUIIIMOpP TeMY BEHTWISIIIUU TPAXJAHCKOTO 3aHus, YIAJISIONLYI0 BO3IyX
4-0 smax A3 TeXHUYecKnX noMereHuil. O0bEM BBITSIKKH U3 KaXXIIO0ro
31t 1 nomerenns -- 400 m°/4. Kamassr MPOJIOKEHBI BO BHYTPEHHUX
2 3-U 3max| kupHu4HBIX CTeHaX. BBITSKKA TIPOM3BOAUTCS KAHATBHBIM BEH-
N TWIATOPOM. BbIcOoTa 3Taka — 3 M, TOJIIMHA MEXKIY3TaKHOTO
2_ii smax| TEPEKpbITUs — 0,3 M. pacCTOSHME MEKIY OCSIMH BEPTUKAIb-
HBIX KaHayioB — 0,4 M.
- OcCo0eHHOCTH KOHCTPYHPOBAHHMS KAHAJIOB BEHTHJISIIIUOH-
1-U5maxX| goii cueremMbl. Bo BHYTPEHHHX CTEHAX NMPAKTHUECKH MOXHO

HCIIONBb30BaTh KaHaibl 2 — X pasmepon: 140x140 MM u
270x140 mm. IToaTOMy aspoarHamMHuyeckas yBsi3ka MPOU3BOAUTCS BBIOOPOM KMBOT'O CEUEHUS
KAIIO3UHHON PEIETKU. MMO3BOJISIET OTKA3aThCs OT YCTPOWCTBA FOPU30HTAILHOTO KaHAala MoJ
MOTOJIKOM JJIsi pa3MEIEHUS] HECKOJIBKUX JKaTIO3UWHBIX PEHIETOK, 3aMEHHMB €€ OJHOM BBICO-
KO, IKpHHA KOTOpOo OiM3Ka K IIUpUHE BEPTUKAIBHOIO KaHala B TojIe cTeHsl. Ilpu aspo-
JMHAMHUYECKOH yBsi3ke xuBoe [IpeaBapuTenbHO Ha3HAYaEM CEUEHUs KaHAJIOB y4acTKoB 1 2 u
3 paBHbIM 270x140 MM, a 4a — 140x140 mm. CeueHrie cOOpHOTro KaHaia MPUHUMAEM PaBHBIM
220x350 mMm.(yuactku 40, 5, 6. s oOecrieueHus a3pOAMHAMUYECKOM YBSA3KH Ha ydacTkax 1,
2, 3 ycraHaBiuBaem amomuHueBbie pemiéTku 300x400 MM ¢ TUIOMIAbIO KUBOTO CEUYCHUS
0,0918 w’.

IIpenBapuTe/JbHBINA PacUyeéT.

Omnpenenennue pacuéTHOM UIMHBI YYaCTKOB. B pacuéTHyro [UIMHY ydacTKa BXOJAT PACCTOSTHUS
OT OCH BBITSKHOH peIéTku 10 notosnka — 0,5 M ¥ paccTosiHUE OT 4YepAAYHOI 0 EPEKPHITHS 110
ocu cGopHOro Kopoda. Pacxox Ha yuacTkax 7 u 8 — 800 M’ /4.. PaccTosIHIE OT MOBEPXHOCTH
YepIavyHOTO MEPEKPBITUS 10 OcH Kopoba — 175 mm. Hike mpuBOaATCS JUTHHBI yYaCTKOB:
VYyactok 1. 0,5 +3x3 +0,3x4 +0,175=10,875m

VYuacrok 2. 0,5 +3x2 +0,3x3 +0,175=7,575m

Vuacrok 3. 0,5 + 3x1 +0,3x2 +0,175=4,275 m
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VYyacrok 4a. 0,5+ 0,3 +0,175=0,975 M

Vuactkn 46=5=6=0,4m

Yyactok 7—- 1M

Vyactok 8 — 3,5 M

I'maBHOE pacu€éTHOE HanpaBIEHUE COCTOUT U3 y4acTKoB 1, 7, 8.

IlepeyeHb MeCTHBIX CONPOTUBJICHUIA.

I nasnoe pacuémnoe nanpaenenue.

[lepeueHb MECTHBIX CONPOTUBIICHNI Ha y4acTKe 1:

BXOJ] B PEIIETKY, HOTEPU Ha BXOJ] PACCUUTBIBAIOTCS OTAEIBHOM CTPOKOH B TaOIHILIE;
KOJIEHO ¢ ocTpbIMH Kpomkamu 90 ;

BHe3amnHoe cykenue ¢ 300x140 mm 10 270x140 mwm;

TPOMHUK HA OTBETBJICHUHU.

Pemrérka pasmepom 300x400 MM ¢ Tiomiaasio xuBoro cederms 0,0918 m*

[IepeyeHp MECTHBIX CONPOTUBIICHNN HA y4acTKe 7:
KOJIEHO C OCTPBIMU KPOMKAMH;
BHE3AIHOE PACUIMPEHUE

[lepeueHb MECTHBIX CONPOTUBIICHUN Ha ydacTKe &:
30HT

Hanpasnenue uepes yuacmxu 2 u 7, coeOunénnvie napaiieivbHo ¢ y4acmrkom 1.
[lepeueHb MECTHBIX CONPOTUBIICHUN Ha y4acTKe 2:

BXOJ] B PEIIETKY, HOTEPU HA BXOJ] PACCUUTBIBAIOTCS OTAEIBHOM CTPOKOM B TaOIHILIE;
KOJIEHO ¢ ocTpbIMH Kpomkamu 90 ;

BHe3amnHoe cykenue ¢ 300x140 mm 10 270x140 mwm;

TPOIHMK HA OTBETBJICHUM.

Pemrérka pasmepom 300x400 MM ¢ TIomaasio xuBoro cederms 0,0918 m*

[lepeueHb MECTHBIX CONPOTUBIICHUH Ha ydacTke 6:
TPOMHUK Ha IPOXO/T

N 2
Pemeérka pasmepom 300x400 MM ¢ mutomaasto xuBoro cedenus 0,0918 m

Hanpasnenue uepes yuacmxu 3 u 5, coeOunénnvie napaiieibHo ¢ y4acmrKom 2.
[Tepedyenb MECTHBIX COMPOTUBJICHUM HA y4acTKe 3.

BXOJ] B PEIIETKY, HOTEPU Ha BXOJ pACCUUTHIBAIOTCS OTIEIBHOM CTPOKOI B TabiHIIe
KOJICHO C OCTPBIMU KPOMKaMH 90°;

BHe3amnHoe cyxxenue ¢ 300x140 mm 10 270x140 mm;

TPOMHUK HA OTBETBJICHUHU.

PeméTka pasmepom 300x400 MM ¢ IOmaIso KiBoro ceuenus 0,0918 m>

[IepeueHb MECTHBIX COTPOTUBIICHUN HA Y4acTKe S:
TPOWHMK Ha IIPOXOJ

N 2
Pemérka pazmepom 300x400 MM ¢ mutoniaasto xuBoro ceuenus 0,0918 m

Hanpaenenue uepes yuacmxu 4a u 46, coeOunénnvle napanienvHo ¢ yuacmrkom 2.
[lepeueHb MECTHBIX CONPOTUBIICHUN Ha ydacTKe 4a.

BXOJ B PELIETKY, MOTEPU HA BXOJ PACCUUTHIBAIOTCS OTJCJIBHONW CTPOKOU B TaONIHUIIE;
KOJIEHO ¢ OcTphIMHI Kpomkamu 90 ;

BHe3anHoe pacmupenue ¢ 270x140 mm qo 220x350 mm;

Pemrérka pasmepom 300x400 MM ¢ TIomaasio xuBoro cederms 0,0918 m*
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[TepeyeHr MECTHBIX CONMPOTUBIICHUN Ha ydacTKe 40:

TPOMHMK Ha IIPOXOJ

Pemérka pazmepom 300x200 MM ¢ muiomaabto xuBoro ceuenus 0,0459 M

Pe3ynbTaThl a3pouHAMHUECKOTO pacdyéra u 3HaueHUs KOd((HUIIMEHTOB MECTHOTO COMPOTHB-
JICHUSI y9aCTKOB MpeIcTaBleHbl B Tabmumax 11 u 12.

PacuérHblil Hamop BEHTWJIATOpA OMPEICNIAIOT PABHBIM MOTEPSM IO IJIaBHOMY pPacu€THOMY
HanpaBJIeHUIO ¢ KodduirenTom 3amnaca 1,15:
Ap =1,15-90,1477 = 103,7 I1a.

PacuérHelii pacxon npuHuMmaercs ¢ 3anacoM B 10%, Ly, = 1,1:1600 = 1760 m/a. K ycra-
HOBKE NMpuHUMaeM KaHainbHbIH BeHTUIsATOp BKII-74-11-671. B kaTanorax Ha XxapakTepuCTHKE
KaHaJIbHBIX BEHTHJIATOPOB OOBIYHO OTCYTCTBYIOT KpUBBIE KOA((UIIMEHTOB MOJIE3HOTO ACHUCT-
BUSI, BEHTHWJIATOPBI TIOCTABIISIOTCS C AJIEKTPOABUTaTENIEM HEOOXOAUMOM MOITHOCTH, TIOATOMY
pacuét TpeOyeMoil MOIITHOCTH HE BBIIOJIHSIETCS.

I'naBa 4. ITonOop ¢unbTpa U Bo3ayxonogorpeBaTess il IPUTOYHON KaMepbl BEHTHIISALMOH-
HOM CHCTEMBI MPaKAAHCKOTO 3/1aHuUS.

Ilo0o0p punvmpa ona ouucmkKku RPUMOUHO20 6030yXa OM NbLIU.

[TpuTouHBIN BO3AYX, NOJABAEMbI B IMOMEIIECHHs OOIIECTBEHHBIX 3AaHUMN, OUMINAIOT
oT nbuti. O4YucTKa ABIIsIeTCs 0053aTENBbHOM, €CIIM KOHLEHTPALMs MbUIM B HAPYKHOM BO3/yXe
BOJIM3M Bo3ayxo3abopa npesbimaet 30% I1JIK st paboyeii 30HbI MOMEILEHHS.

B 3aBucMMOCTH OT MPOW3BOIUTEILHOCTH MPUTOYHON KaMephbl U TpeOyeMoOl CTETeHH
OUHMCTKH 10/1aBAE€MbIIl B IOMELIEHUS BO3AYyX OYMILAIOT OT MBUIM B PYJIOHHBIX, 3JIEKTPUUECKUX
WK SIYEHKOBBIX (punbTpax.. Eciau QuibTpsl pyJOHHBIE MU 3JIEKTPUYECKHUE -- TIPUHUMAETCS
TUINOpPa3Mep ¢ PacYETHON NMPOU3BOAUTEIBHOCTBIO PABHON MIJIM HECKOJIBKO OOJIbLIEH MPOU3BO-
JTUTEIBHOCTH MPUTOYHON Kamepsl. ECITi pon3BOIUTETFHOCTh IMEIOIIETOCS (PHIIBTPa HETOC-
TaTOYHA, BO3MO)KHA YCTAaHOBKA HECKOJBKUX (DMIIBTPOB MapalieNbHO.

B ciydae mpuMeHeHUs STYEHKOBBIX (MIBTPOB MPUXOAUTCS OMPEACTATh KOJIUIECTBO
A4eeK, KOTOpble HEOOXOAMMO YCTAaHOBUTh B IIPUTOYHOW Kamepe. YJelbHas pacu€THas Ha-
Py3Ka L pae, Ha stuciicy ¢pumsrpos: ®sBB, Osllb, ®sYB, ®sPh, ®sYK — 1540 M /a; OsKIT
— 2500 m” /u. GunbTpbl PaKII — kapMaHHOTO THITA C OOJBINEH TOBEPXHOCTHIO (QUIIBTPYIOIIIE-
ro MaTepHaia, YTo U OOBSICHSAET MOBBIIICHHYIO HArPYy3Ky Ha siueiiky. Sueiiku GuabTpoB ycra-
HABJIMBAIOTCS B CIICHHAIBbHYIO MMaHenb THNA Y c®ds, MPUMEHAEMYIO HE TOJIBKO B NPUTOYHBIX
KaMepax, BBIIOJIHEHHBIX B CTPOUTENBHBIX KOHCTPYKLUAX, HO U KOHAMIMOHEpax. [lanens no-
3BOJISIET YCTAHABIIMBATh CEKIMU (QWIBTPOB HE TOJIBKO B OJHOM IUIOCKOCTH, HO W TOJ YIJIOM
JOpyr K Opyry, 4TO MO3BOJISIET MPU OTPAaHUYEHHOW IUIOIIAM IONEPEYHOTO CEYEHUS KaMepbl
CMOHTHPOBATh OoOJIbIlI€e KOJIMYECTBO sdyeeK. KoamuecTBO siueek JOKHO COOTBETCTBOBATH
YHCIly TOCAA0YHBIX MECT AJIs TYEEK B IaHEIH.

[Tpumep 4.1.

Hcxoonvie oannvie. Onpenenuts KoaudecTBO siueek ¢unbrpa tuna PsPb, kotopoe
HE0OXOIUMO YCTaHOBUTH B MPUTOYHYIO KaMepy UIsl OYUCTKU MPUTOYHOTO BO3AyXa B 00BEME
12900 m° /4.

Pewenue.

OmnpenemnsieM TpeOyemMoe KOJHUYECTBO SYCEK, MCXOJ M3 HOMHUHAIBLHOW MPOU3BOIM-
TETbHOCTH:

L 12900

L 1540

9
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dakTuveckoe, MPUHIMACMOE K YCTAHOBKE KOJIMYECTBO SYEEK JOHKHO COOTBETCTBO-
BaTh KOHCTPYKIIUHM TaHENM, B KOTOPYIO OHH JOJDKHBI OBITh yCTaHOBIIEHBI. [laHenb Tuma
Yc39A3 no3Bonsier yctaHOBUTH 9 stueek (3x3). OKoHYATENbHO MPUHMMAeM K YCTaHOBKE 9
sueek GunbTpa OPb u manens Yc39A3.

AHaJIOTUYHO € BBIIEH3JI0)KEHHBIM OIPEEIIAETCS KOJIMUYECTBO MaHenel GuiIbTpa CBEPXTOH-
koit ounctku ®sJl u apyrux GUIbTPOB TUEHKOBOTO THIIA.

Kommenrtapuii. He cienyer 5KOHOMUTh Ha KOJIMYECTBE SU€eK (DMIBTPOB, YBEIHMUYEHHE UX
KOJIMYECTBA MTO3BOJIUT YBEJIIMYUTH BpEMs MEKY IBYMs pEreHepaLusIMu.

Boszoyxonooozpesamenu (kanopugpepur).

B nHacrosiiee BpeMst TEII000MEHHUKH AJIs TOJAOTPEBa BO3AyXa 0003HAYAIOTCS IBYMS TEPMU-
Hamu: OoJiee paHHsIS — «KaJopudepsl» 1 0oJiee TOTHAs — «BO3AyXOMNoAorpeBaTenn». [lepBoiii
TEPMHH IMPEATNONaraeT OnpeeIEHHYI0 KOHCTPYKIMIO anmnapara. TpaauironHas KOHCTPYKIUS
kasopudepa mpearnogaraeT 00evaiKy, COCTOSIIYIO U3 2-X TPYOHBIX JOCOK M 2-X CILTOIIHBIX
CTEHOK C (paHIIaMU Ha BXOJ€ M BBIXOJE BO31yXa. B oTinune OT CIJIOUIHOWM CTEHKH TpyOHast
JI0CKa UMEET OTBEPCTHS, K KPOMKAM KOTOPBIX MPUBAPHBAIOTCS TPYOKHU TPEIOIINX DJIEMEHTOB,
UMEIOIUX OpeOpeHrne Toro Wik MHOTO BuAa. K TpyOHBIM JOCKaM ¢ MPOTHUBOMOIOXKHON CTO-
POHBI IPUBAPHUBAIOTCS KOJUIEKTOPHI B BOJIE KOPOOOK, pacrpeiessiomne TeIUIOHOCUTENh 10
TpyOKaM rperomiero 3nemMeHTa. KomekTopbl HaXoIATCs C BHEIIHEH CTOPOHBI U MOJIOTPEBE
MIPUTOYHOTO BO3/yXa HE YUaCTBYIOT. TeIJIOHOCUTENb B KOJUIEKTOP MOCTYIAET Yepe3 MITyIep,
uMeromuil pe3p0y wim daanen. Ecnu xanopudep omHOX010BOM Komnexropsr,
gyepe3 KOTOpbIe B KOTOPOH pa3MeIaoTcs Iperolue

KoHncTpykuum Bo3ayxonoaorpesarelieii.

BoznyxomonorpeBarens (kajgopudep) TpaauMOHHOW KOHCTPYKIIMHM COCTOHMT W3 OOeyaiikw,
umeroeit (GaaHubl Ha BXOZE M BbIXoJe. BHyTpH obeualiku pa3menaroTcs Tperoiue IeMeH-
Thl, IPUBAapPEHHbIE K TPYOHO 10CKE C OTBEPCTUSAMU, OBEPX KOTOPOU NMPUBAPEH WU MIPUKpE-
IUIEH OONTaMU Yepe3 BOAOHENPOHHUIAEMYIO MPOKIIATKY KOJJIEKTOP CO IITYLEpOM, Yepe3 Ko-
TOPBIN B KAJIOB

B Hacrosiiee BpeMsi CIOXKHIIACh JBOSIKAs MPAKTUKA MMPOU3BOJCTBA U PeaIU3alluu
BO3yXomoorpeBareneii. TpaanuIMoHHas MPaKTHKa MPEIIIoNaraeT n3roTOBICHHE Kalopude-
POB COOTBETCTBYIOIIMX MapOK M THIIOPA3MEPOB ¢ (PUKCHPOBAHHBIMU 3HAYCHUSMHU TTOBEPXHO-
CTH ]Il HarpeBa BO3JyXa, «KUBOTO» CEUYCHUS JUIsl MPOXOJa BO3IyXa, KOJIUYECTBA «XOIOBY»
TCILJIOHOCHUTCIIA U IIOMaAu CECUYCHUA «XOoda» AJIA ABHUKCHUA TCIINIOHOCUTEIIA. 33.,[{3‘-13. TCILIO0-
TEXHUYECKOTO pacuéra CBOJUTCS K BRIOOPY MapKu Kaimopudepa, onpeeeHUI0 THIIopa3Mepa,
KOJIMYCCTBA, CXCMbI YCTAHOBKH BO3I[yXOHOI[OFpCBaTCHef/'I B BO3QYIIHOM ITIOTOKC, CXCMBI IO~
BOJIa TEIUIOHOCUTENISI K BO3IYXOMOAOIPEBATEII0 MK OJIOKY BO3ayxomoaorpeBareneii. Huke
M3Naraercs moI00HkIN cmocob moadopa Bo3ayXomnoaorpeBaTeneit (kaopudepos).

Jpyras ¢opma MpOU3BOJCTBA MPEAINOIaracT U3roTOBICHUE (GUPMOI — IPOU3BOIUTE-
JIeM BO3/yXOpaclpeAeIuTeseh sl KOHKPETHOTO 3aKa3a. DTH BO3AyXOpaclpeeuTeIH nMe-
IOT HECKOJIBKO MHYIO KOHCTYKIMIOB 3TOM ciiydyae TEIUIOTEeXHHUYECKUI pacuéT OoJiee CIIOKEH,
TaK Kak MperoyiaracT JOMOJHUTEIBHOE OMpeIe/icHHEe B MPOIECcCe TEIUIOTEXHUYECKOTO pac-
4C€Ta HC TOJIBKO MCPCUUCICHHBIX BBIIIC BEJIUYNH, HO U 3JICMCHTOB KOHCTPYKIIUA Kanoplzl(bepa:
KOJIMYECTBA «XOJI0BY, IIara IJIACTHH IPEIOIIETo 3JeMeHTa U T.1. B 3TOM cilyyae BO3ayxopac-
npeeuTelh paccunThiBaeTcs. Huke usnaratorcs o6a criocoba.
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IlocsienoBaTeIbHOCTH MOA00OPA BO3IYXOHATPEBATEIS C TENJIOHOCUTEIEM «BOIAa».

1.0npenenenre HEOOXOAUMOMN TUIOIAAN (PPOHTAIBHOT'O CEUEHHSI KaJIOPHU(PEPHON TPYIIIHL:
Sy = Pe
3600(vp)
L — 00BEMHBIN 9acOBOM pacxoj BO3IyXa, M 3 faac;
Ps— TIIOTHOCTh BO3YXa, KI/M’;

Vp — MaccoBasi CKOPOCTh JIBKEHHS BO3AyXa B ()POHTAIHLHOM CEUCHHH, Kr/(ceK.M2 ), IPUHU-
MaeTcs B mpefenax 4....5 Kr/m 2/c.;

ITo BenuuuHe f 4, HOAOHPAIOTCA TUI U THIIOpa3Mep Kanopudepa ¢ miomagso GpoHTa, 61H-
JKaWIIed K BBIYMCICHHOMY 3Ha4deHHUo. [Ipu GOJBIIMX pacxogax BO3AyXa MPHUXOIUTCS YCTa-
HABJIUBATh NApPAUICIBHO HECKOIBKO KAIOPU(EPOB B KOIMUECTBE Mgy B pesymbraTe cTaHo-
BHTCS M3BECTHOM (pakThueckas miomanp ¢ppoHranpHoro cedenus f7“",, K mapamienpHoi
YCTAaHOBKE HECKOJBKHX KaJopu(epoB MAJIOTo pa3Mepa MPUXOIAUTCS MpUOeraTh C HEIbI0 Mo-
Jy4eHHs HEOOXOIMMOM BETMUMHBI 3araca MOBEPXHOCTH HarpeBa.

2. Beraucsiercst pakTudeckas BeJTMYUHA MacCOBOM CKOPOCTH ISl IPUHSATOM TUTOIIA U (hPOH-

TAIBHOTO ceyeHus f, "

Lp,
-(Vp)¢)al<m. 3600fd;j;al<m

3.Pacxon TemyoTsl s HarpeBaHUs BO3ayXxa

Q' =Ge(ti—ty)
WITH

0=02780"

rae Q' - pacxo[ Teruia i HarpeBaHus Bozayxa. kJx/4; Q - To xe, Bt; 0.278 - ko3 punment
nepeBosa k/[x/4 B Bt; G - MaccoBoe KOJMYECTBO HArpeBAaeMOI0 BO3yXa, KI/4, paBHOE Lp
[3mech L - 06beMHOE KOJTHYECTBO HArPEBAEMOr0 BO3LYXa. M ° / 4ac; p - IIIOTHOCTh BO3LyXa
(pu Temmepatype f ). KI/M’; c—y/ebHas TeIIOEMKOCTb BO3AyXa, paBHas 1,005 kJIx/(kr
°C) 1 - TEeMIIepaTypa BO34yXa I10CIe Kanopmq)epa,0 C; t 4 - TeMnepaTypa Bo3ayxa A0 KaJlopu-
dbepa, °C.

4.Pacxo/1 TETUIOHOCHUTEJIS Yepe3 Kajlopudep Win rpynmny kamopudepos, Kr/dac:

G = Q

- cw(te _tO)

w
.. 0.
Cw — YJIeJIbHas TeII0EMKOCTh BobI, KJIK/Kr ~C;
t, ¥ t, mapamerpsl TeronocuTes, C.
5.CkopocThb OBMKEHUS BOBI 110 TpyOKaMm Kanopudepa, M/cek:
G

W= ——w
3600p,.1,,.
p w—TIOTHOCTH BOJIBI B KanopuepHoii rpymnne, it pacu€THpIX nmapametpoB (150-70) °C co-
crasisier 951 Kr/M ° , 4To COOTBETCTBYET CpeaHel TeMmneparype termionocurens B 110°C.
f mp— IO/ )KUBOTO CEYEHUs TPYOOK OJHOIO X01a Kajnopudepa, M.

Kommenrtapmii. Cienyer uMeTh B BUIY, 4TO (popMylia Juiss CKOPOCTH B Kajopudepe ompene-
J5IeT CKOPOCTh ABMKEHHs TEIUIOHOCUTENS 1O TpyOKaM IpHU MOCJIEJ0BATEIbHOM MPOTEKaHUU
TEIJIOHOCUTEINSI uepe3 KaxkIplid Kamopudep rpynmnsl. B ciiyyae MHOI cxeMbl 00BSI3KHU, IIpU Ta-
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pajuIeTbHOM TPHCOCIMHEHUH K TPYyOOINpPOBOAY XOTS Obl YacTh MPUOOPOB KajopudepHou
IPYIIIbl BEJIMUMHA KMBOTO CeYeHUs TpyOoK Kanopudepa MoxeT cocTaButh 2 f ., u 6oiee, uTo
NpHUBEIET C CHIDKEHUIO CKOPOCTH BOZBI. He ciemyer Takke CTPEeMHUTHCS YBEITHYMBATH CKO-
POCTh ABMKEHUS TEIUIOHOCHUTENA 1o TpyOkam Gostee 0,2 m/c. [IpeBbIierne 3Toro npenena He
MPHUBOJUT K 3aMETHOMY YBEJIHUYCHHIO KOX(PQUIMEHTa TeIuIonepeaadr, HO THIPaBIMYECKOES
COIPOTHBIICHUE BO3PACTACT 3HAYUTEIIHHO.

6. Beruncisiercss KO3 GUIMEHT TeruIonepeavyn Kajopudepa mo COOTBETCTBYIOLICH Gopmyie
WM IPUHUMACTCS TI0 TalJHIe.

7. HeoOxouMast m1o1iaib MOBEPXHOCTH HarpeBa Kaaopu(epHon TpyIIIbI, M, onpeaensiercs
o gopmyre:

~ (L1-1,2)0
" K (o)

rae Q - pacxon Tema Ais HarpeBaHus Boznyxa. Bt; K - koaddumment remnonepeaayu kaio-
pudepa. Br/(m °K); t cp.r - CPEIHAA TeMIepaTypa TeroHocurens, °C; t ¢p s - CPEAHss TeMIepa-
Typa HarpeBaeMoro Bo3ayxa, mpoxoAsiiero uepe3 kanopudep. °C, paBHas (t 4+ t )./2.

Ecny TemnoHOCHTENEM CIIy>KUT Iap. TO CPeIHsAs TeMIepaTypa TEIUIOHOCUTENS t cpr
paBHa TemIepaType HAChIIICHUS MTPU COOTBETCTBYIOIIEM JIaBIICHUH Tapa.

KoadpdummenT 3anaca 1,1 - 1,2 yuuTsiBaeT moTepu TeIia BCICACTBUE OXJIAXKICHUS
BO3JyXa B BO3AYXOBOJaXx.
7.KonudectBo kanopudepoB B KaaopudepHOi TPpyIIe OnpeaeseTcss U3 COOTHOLICHHUS:

Np=Fp/Fg
F «— IIOBEPXHOCTH HArPEBa OJHOTrO Kamopudepa, M ~

KommenTapuii. Bennuuna N o, OKpyTisieTcst 10 LIEJI0ro YKciia, Ho 00Iiee KOJINYECTBO KaJlo-
pudepos B rpynne N gacr JOIDKHO OBITH KPATHBIM KOJIMYECTBY KaJIOPH(EPOB, yCTAHOBIECHHBIX
o (poHTy, Ngp. [lo3TOMY (hakTHUECKOE KONMYECTBO KalOpU(PEPOB MOKET ObITH PABHBIM:
Ingp. ; 2ngp.u T.A4. YKa3aHHOE yCIOBUE OOECIIEUMBAECT OJMHAKOBOE a’POJHUHAMHUYECKOE CO-
IIPOTHUBIIEHHE Kalopu(epHOil IpynIibl M0 (PPOHTY M OJUHAKOBYIO HAarpy3Ky IO BO3AYXY Kax-
noro kamopudepa. C 3Toil ke IeNblo, HE CleAyeT MOHTHPOBATh B OJHOM Kalopu(epHOi
rpymnmne Kanopudepsl pa3aIuyHbIX TUIIOB, a3POJUHAMUYECKOE COIPOTUBIECHUE KOTOPBIX MOXKET
OBITH Pa3INYHBIM.

8.Brruncnsercs pakrudeckas TEmI0Bast IPOU3BOIUTENBHOCTh KAIOPU(PEPHOU IPYIIIIbL:

Q(i)aKT‘: K (th.T -t cp.B) N dakr F «
Q(paKT: K (tcp.T -t cp.B) N (baKTF K
K 1 K — ko3 bHIIeHTHI Temonepeaun Katopudepos, cooTsercTBeH 0, KJi/(M” gac °C) u
Bt/ (M °C).

9.Heo6xomnMo nMeTh 3amac (pakTHUECKOW TETIOBOM MPOU3BOAUTEIBHOCTH B pasmepe (10 —
15)%, KOTOpBII BEIUUCIIAETCS KaK

Q - Q‘d)aKmA % 100
0

10.Brruncnsiercss BeMMYruHA adpOJUHAMUYECKUX TTOTEPh B KATOPU(DEPHOU TpyTIe Kak:

Ap vprp =B (vp) I n
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N — KOJIMYECTBO pAIOB KaJ'IOpI/I(i)epOB o X0y ABUKCHHA BO3YyXa.
11.Bbraucisercs THAPaBINYECKOE COMPOTUBIICHUE IPYIIBI MOCICAOBATEIBHO COCMHEHHBIX
IO TETUIOHOCHUTEIIO KamopugepoB:

Ap wm=C (W)° m

m — KOJHMYECTBO IOCJIEIOBATEILHO COCIUHEHHBIX Kalopu(epoB, Yepe3 KOTOPhIE MPOXOIUT
MOTOK TEIIOHOCUTENS.

OtnenpHble Kanopudepsl COSAMHSIOTCS IPYT C APYroM TpyOOmpoBOAaMHU, KOTOPbIE MOTYT
MMETh MECTHBIC CONPOTUBIICHUS, TIOATOMY COIPOTUBIICHUE KAIOPH(EPHOU TPYIIIBI CKIIAbI-
BaeTCs U3 THAPABINYCCKUX MOTEPh B Kalopudepax Ap wm ¥ THIPABIMYECKOTO COMPOTHBIIC-
Hus 00Bs3KU X(R1 + Z) ospssin

Aprpynnu = Ap w,m + 2:(1{1 + Z) 00BSI3KH

Mpumep 4.2. [TonoGpath KasopudepHyo YCTaHOBKY st Harpesarus 46000 M */aac s
CIENYIOIIMX YCIOBUM: pacu€THas TeMIlepaTypa Hapy»KHOI0O BO3ayxa 1o napamerpam b — 7, =
—28°C, temmeparypa HIPHUTOKA ! ,pumox = +20°C; TEIIOHOCUTENb — IEperperas Bojaa ¢ f, =
150°C u t,= 70°C. BeHTHIATOp YCTaHOBJEH Tociie KaopudepHoi rpymmbl. [loaToMy mioT-
HOCTB BO3/IyXa MOXKET OBITh IIPHHSTA PABHOI 1, 2 Kr/M °

1. 3a/1aBIIHCh MACCOBOM CKOPOCTHIO, PaBHOIL 4,5 Kr/(cek+M°), OIpenenseM HeOOXOANMYIO
1013 Th (PPOHTAIBHOTO CEUCHUS KaTOpU(EPHOU TPYTIIIH:
o pL  1,2-46000
”3600(vp)  3600-4,5

3,407 M

2. [Ipuanmaem k ycTaHoBke 2 kanopudepa mo ¢GpoHTY CTAIbHBIX, TNIACTUHYATHIX MapKH
KBb — Il — 01Y3, uMmeronieMy TEIIOOTIAIONIYI0 MOBEPXHOCTh Fj = 78,8 Mz, IUIOLIAgLI0
(bpoHTaIbHOTO ceueHus fg, = 1,668 M°, IUTOMIA/IBI0 TIOMIEPEIHOr0 CEUCHHs TPYOOK IS TIPO-
X0/1a TEIUNIOHOCUTEN f,, = 0,0032 M.

3. OnpenensieM (GakTHYECKYIO MAaCCOBYIO CKOPOCTb B Kalopu(epHOil Tpymime, NpUHIB K
ycTaHOBKe 2 Kajopudepa mo ¢GpoHTy:

vpo Pl 1,2:46000

= = =4,596 kr/m’ cex
3600-n,,f,, 3600-2-1,668

4. PacxoJ TEmIOTHI 715 IOJOTPEBa BO3yXa:
Q' =46000-1,2-1,005+(20 + 28) = 2662848 x/{x/uac,

0=0,278-2662848 = 740271,7 Br.

5. Pacxon termodukamoHHON BOIBI, KI/4ac:

G__ O 2662848 ...
c.(T.-T) 4,187-(150—70)

6. [IlpuHnMaeM napansenbHOe COeAMHEHHE KaJopu(epoB MO TEIIOHOCUTENIO, YTO obec-
MEYUT OJMHAKOBYIO CPEIHIOI0 TeMepaTypy TEIUIOHCHTENS B KaKaoM u3 Kanopudepos. Cko-
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POCTh BOJBI B TPyOKax Kaopru(epoB MpH yCIOBUU MapaUICTLHOTO COSAMHCHHS Kaiopude-
POB IO BOJIE U CPETHEN MIIOTHOCTH BOJBI 951 KI/M:

G 7949,75

w= = =0,3628 M/cex
3600-p, - f.., 3600-951-2-0,0032

7. KoaddunueHt temnonepenayu kanopudepa
K =26,9-4,596"*"-0,3628 *'*’= 43,774 Br/m"-°C.
8. TpeOyemasi HOBEpXHOCTh HAarpeBa:

0 740271,7

150+70 20+ (-28)
2 2

Fm = =148,3M2.

cp _ P -
K(Tmemmmcum t«u;ﬂ) ) 43’ 774 (

9. [Ipuanmaem k yctaHoBke 2 kajopudepa mo GpoHTy U B 1 psaa mo Xoay ABUKEHUS BO3-
nyxa ¢ 001el TOBEpXHOCThIO HarpeBa
Fpam = 78,82 = 157,6 M.

10. ®akTrueckas TEIUIOMPOU3BOAUTEILHOCTD KAIOPU(PEPHOM IPYIITBI COCTABUT:

150+70 20-28
2 2

Q(/)axm=43=774'157’6'( )2786461,2 Br.

11. 3anac o TCIUIONPOU3BOAUTCIBHOCTH COCTABUT:

786461,2 —740271,7
740271,7

-100=6,2%.

YTO SBJISIETCS BIIOJIHE IOy CTUMOW BEJIMYNHOM.

12. OkoHuatenbHO ycTaHaBauBaroTcs 2 kanopudepos KBb — IT — 01V 3, nocnenoBarens-
HO B | psn u mapajuienbHo 1o GpoHTy 2 mT. TemnoHocuTeNb MOABOAUTCS MapajljIesIbHO K 2
kajopudepam, o0ecrieynBasi OAMHAKOBYIO CPEIHIOI0 TEMIIEPATYpy B HUX.

13. AspoarHaMHYECKOE COMPOTUBIICHUE KaTOopU(EpOB MPHU OJTHOPSIHON YCTaHOBKE CO-
CTaBJIAET

AP =7,76(vp)"® =7,76*4,596"" =93,2 Tla

14. T'unpaBnuyeckoe COMPOTUBICHUE OIHOrO Kaynopudepa mo AaHHeM Tabiuubl 11.19 [3]
MIPU CKOPOCTH BOJBI B TpyOKax 0,3628 m/c paBHo 2,153 klla. K ycranoBke npunsTO 2 Kayo-
pudepa, coeTMHEHHBIX MOCJIEI0BATENHLHO MO BOJIE, IIOATOMY THPABIMYECKOE COMPOTHBIICHHUE
rpynmnsl Bo3ayxoHarpesatesei coctaBut 4,306 klla.

IIpumep 4.3. [TonoOpate kamopudepHyto yCTaHOBKY AJis HarpeBanus 53600 m 3Jqac s
CJIEYIOIIMX YCIOBUN: pacy€THasl TEMIEpaTypa HapyKHOTO BO3yXa Mo napameTpam b — 7, =
—35°C, temmeparypa HIPHUTOKA ! ,pumox = +21°C; TemmoHocuTens — meperperas Bojaa ¢ f, =
150°C u
t,="70°C. BeHTHIIATOp yCTAaHOBJIEH J10 KanopudepHoii rpynmsl. [1o3ToMy MI0THOCTH BO31yXa
JIOTKHA COOTBETCTBOBATH —35°C MOYXET ObITh MPHHSTA PAaBHOIT 1, 483 Kr/m °

s kanopudepoB BEIOPaHHOTO TUMA JaHHbIE O KO3(dULMEeHTax Terionepeaayu, aspo-
JUHAMHYECKOM M TUAPABIMYECKOM COINPOTHBIECHUM CIIPaBOYHAs JIUTEpaTrypa MPUBOIUT B
TabnuyHOU opMme.

o o 2
1. 3aaBmMcyL MacCOBOM CKOPOCTBIO, paBHOU 4,5 Kr/(cek*M”), onpeensieM He00X0UMYTO
TUIOIIA b (PPOHTAILHOTO CEUYCHUS KATOPUPEPHOU TPYIIITHL:
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w_ PL1,483-53600
”3600(vp)  3600-4,5

=4,907 m*

2. [IpuHuMaeM K yCTaHOBKE OMMETAIIIMYECKUE CO CIHMPAIbHO — HAKaTHBIM OpeOpeHueM
kanopudepsl mapku KCk3 — 10 — 02AXJI3 B konuvecTBe § — TH MITYK MO (PpOHTY, HMEIOIIIE-
My TEIIOOTHAIONIYI0 TOBEPXHOCTh Fi = 28,66 M’, miomans (pOHTATEHOTO CEUCHHS fop =
0,581 M%, IUIOMABIO IONMEPEYHOrO CEUCHHMsI TPYOOK U MPOXOIA TEIUIOHOCHTEIS Sop =
0,000846 M.

3. OnpenensieM (GakTHUECKYIO MAaCCOBYIO CKOPOCTb B Kalopu(epHOil Tpymie, NpUHIB K
ycTaHOBKe 2 Kajopudepa mo GpoHTy:

p-L 1,483-53600
vp = =

- - =4,751 xr/™m’ cex
3600-n,,f,, 3600-8-0,581

4. PacxoJ TEIIOTHI A7 IOJOTPEBA BO31yXa:
Q' =53600-1,483-1,005+(21 + 35) = 4473630 x/]x/uac,

0=0,278-4473630 = 1243669 Br.

5. Pacxon termodukamoHHON BOIBI, KI/4ac:

G0 4473630
¢, (T.-T) 4,187-(150—70)

=13355,7 kr/4

6. [IlpyarMaeM mapajuieIbHOE COCTUHEHUE KaTopU(EpOB Pa3MEMIEHHBIX MO (POHTY IO
TEIUIOHOCHUTENIIO, YTO 00ECIIEYUT OJMHAKOBYIO CPEIHIOI TEMIIEpPaTypy TEILUIOHOCUTEINS B Ka-
*)1aoM u3 kaopudepo. CKOpocTh BOABI B TpyOKax KajgopudepoB MPH YCIOBUU Mapajlieiib-
HOT'O COETMHEHUS Kanopu(epoB MO BOJE U CPEIHEN TUIOTHOCTH BOIBI 951 Kr/MC:

Ve G ~ 13355,7
3600-p,, - fe  3600-951-8-0,000846

xooa

=0,5764 m/cex

7. Koaddunment termonepenaun kagopudepa no ganasiM tadmaunsl 11.7 cocrasnser 49,5
Br/m*°C
8. TpeOyemasi HOBEpXHOCTh HAarpeBa:

0 1243669

= =214,7m".
K(Tfsonocum — o) 495 (150 +70 21+ (—35))

Fop=

2 2

9. [IpuaumaeM K ycTaHoBKe 8 kanopudepoB 1mo GppoHTy U B 1 psaa Mo XOay ABMKEHUS
BO3/yXa ¢ 001l MOBEPXHOCTHIO HarpeBa
F pam = 28,66+ 8 = 229,28 M.

10. ®akTrueckas TEIUIOMPOU3BOAUTEIBHOCTD KAIIOPU(PEPHO IPYIINBI COCTABUT:

150+70 20-35
2 2

Qdmkm :49’5229728( )2132787SBT

11. 3anac o TCIUIONPOU3BOAUTCIBHOCTH COCTABUT:

1327875-1243669
1243669

-100=16,77%.
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YTO SIBJIAETCS BIIOJHE JTOITYCTUMOW BEJTUYUHOM.

12. OxonuatenpHO ycTtanaBiuBaroTes 8 kamopudepoB KCk3 — 10 — 02AXJI3, nmocnenosa-
TEJIbHO B | psia M mapaiensHo 1o ¢GpoHTy 8 mT. TermoHOCUTeNnb MOABOAUTCS HapalIebHO K
6 xanopudepam, odbecreunBasi OJUHAKOBYIO CPEIHIOI0 TEMIIEPATypy B Kajopudepax.

13. A’ponmHaAMHUYECKOE CONPOTUBICHHE KAlOpu(pepoB MPH OJHOPSAHON yCTaHOBKE IO
tabmune 11.7 [3] cocTaBiseT

AP =105 ITa
14. T'uapaBnrueckoe COMPOTUBICHUE OMHOYHOTO Kasiopudepa, klla, cormacuo tadmuisr 11.8
[3] paBHo 5,2 kIla. [TonHOE compoTHBIEHNE OOBS3KH PaBHO MPHUBEICHHOMY COMPOTHBICHHIO
OJIMHOYHOTO Kaylopu(epa MmIoc CONMpoTUBIEHUE CETH TPYOOIpPOBOIOB, MOABOISIIETO TEILIO-
HOCHUTEIIb K KajopudepaMm ¢ yCTAaHOBJICHHOW Ha HEM 3allOPHO — PEryJIHpPYIOLIeH Temrmepary-
Ppoii.

I'nmapa 5. [Tog0Oop uryMOTIyImuTess.

TpaauMoHHbIE NIYMOTIYIIUTENN JJIs BEHTUISILIMOHHBIX CHUCTEM — IaCCHUBHBIE, JMC-
CUMNATHBHOIO THIIA: TUIACTUHYATHIC, TPyOUaThie WU siueiKoBbIe. [IpudyrHa MpUMEHEHUs 3TUX
UTYMOTIJTYIIUTENEH COCTOUT B TOM, YTO B IIIyM€, TEHEPUPYEMOM BEHTHJITOPOM, IPUCYTCTBY-
10T BCE YacTOThI 0€3 MPEeBATUPYIOIIUX OJHOW MIIM HECKOJIBKUX YacTOT. AKTUBHBIE IITYMOTIY-
LIUTENU MPUMEHSIOT JUIsl MOralleHuss HU3K04acTOTHOro 1myma. Mx monbop npousBoauTCs 1o
Matepuanam ¢upMm — usrotoBureseil. [lojgoxkeHne MIyMOTTYIIUTENS B CETH BO3IYyXOBOJIOB
3aBUCUT OT Ha3HAYEHUs BEHTUJISIIUOHHOM CUCTEMBI U MOJIOKEHUSI pacuy€THON TOYKH, B KOTO-
poit He00X0IUMO 00€CTIeUUTh HEOOXOUMBIN YPOBEHB 3BYKOBOTO JIABJICHHS.

[lIymornymuTens Npu3BaH CHUXKATh YPOBEHb LIyMa, IEPEAAIOIIMICs 110 BO3AYXY, Me-
peMenaeMomMy Mo BO3AYyXOBOJaM M IMOCTYNArOUIMK B nomemieHus. [1oatomy B mpUTOYHBIX
CHUCTEMax IIyMOTJYIIUTEIb YCTAHABIMBACTCS MOCJIE BEHTWIATOPA B HAIIPABICHUH JIBUKECHUS
BO31yXa, MEXJY BEHTWISITOPOM M 3aIMIIAEMbIM OT IPOHUKHOBEHUS IlIyMa MoMenieHueM. B
BBITSDKHBIX CHCTEMaX BEHTWISIUU IIyMOTIYIIUTEIb MOHTUPYIOT NIEPE] BEHTUISTOPOM, MEXK-
Iy HAM U 3alUIIAAaeMbIM OT IlIyMa nomMeunieHueMm. MMeroT MecTo ciyyau, Korja NpOHUKHO-
BEHUE IIIyMa Hapy>Ky HE JIOMYCKAaeTCs, HalpHUMep, €CIM MPUTOYHAs IIaXTa PAacloiOKEeHa B
HEMOCPEACTBEHHOM OJIM30CTH OT OKOH MaJlaThl MEIUIIMHCKOTO YUpekaeHus. B aToM ciayyae B
MPUTOYHON BEHTUJISILIUOHHOM CHUCTEME JIOJKHBI ObITh JABa HIYMOTJIYIIUTENS: 10 U MOCJIE BEH-
TUJISTOPA.

Ilocneoosamenvnocms akycmuueckozo pacuéma.

1. AkycTuueckuil pacuéT BHIIOIHAETCS NOCIE BBINOIHEHHS a3pOINHAMUYECKOTO pacy€ra, 1o
pe3ynbTataM KOTOpPOTro MoAOHpaeTcs BEHTWISTOP TeHepaTop LIyMa B BEHTUJISIIUMOHHON cHcC-
TEME.

2. Ilo akCOHOMETPHUUYECKON CXEMEe BO3JYXOBOJIOB BHIOMpPAETCS PacuETHOE HAIpaBJICHUE aKy-
CTHYECKOT0 pacyéra. ITo — oMeIeHue, OMKanIee o CeTH BO3yX0OBOIOB K BEHTHIIATOPY.

3. Omnpenenstorcss MO CIPAaBOYHBIM JIAHHBIM OTBJICYEHHAS aKyCTHYECKAas XapaKTEPUCTHKA
BEHTHJIATOPA, BBIYUCIISETCS OKTABHBIM YpOBEHb 3BYKOBOM MOIIHOCTH, U3y4aeMblid B IMpH-
TOUYHBIM BO3/yXOBOJI HarHETATEIbHBIM OTBEPCTHEM BEHTUJISITOPA.

4. ITpou3BoAUTCS NEPECUET OKTABHOTO YPOBHS 3BYKOBOM MOITHOCTH HAa PACUETHBIE OKTABHBIE
CPEIHEreOMETPUYECKUE YaCTOThI OKTABHOM IOJIOCHI.

5. o cripaBOYHBIM JAHHBIM BHIOMpAETCS PACUETHBIN YPOBEHDb ITyMa Ui Pacu€THOrO mome-
LICHUS JJIs1 Pa3lIMYHBIX PACUETHBIX OKTABHBIX CPEIHET€OMETPUYECKHX YacTOTaX OKTAaBHOMN
MOJIOCHI.

6. [IpousBoauTcs pacuér CHMKEHMS YPOBHSI 3BYKOBOT'O JaBJICHUS NPU ABMXKEHUU BO3/1yXa 110
CETU BO3/1yXOBOJOB. Pacuér mpou3BOAUTCS IUIsl PACUETHBIX OKTaBHBIX CpEIHEreoMeTpuye-
CKHMX YaCTOT OKTaBHOM IOJIOCHI.

7. VI3 ypoBHsI 3BYKOBOTO JABJICHHS, T€HEPUPYEMOIO0 BEHTHJIATOPOM, BBIYUTAETCS AOIYCTH-
MBIl YPOBEHb IIIyMa B pac4€THOM MOMELIEHUH U ITOTEPU 3BYKOBOI'O JAaBJICHUS MIPH IBUKEHUU
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BO3JlyXa IO CETH BO31yXOBOJAa. BrlunTaHHE MPOU3BOAUTCS IO PACUETHBIM CPEIHETE€OMETPH-
YECKUM YacTOTaM OKTaBHOI! MOJIOCHI.

8. [TonoxuTenpbHOE 3HAYEHHE PA3HOCTU 03HAYAET HEOOXOIMMOCTHh YCTAHOBKU LIYMOTIIYIIHU-
TeNsl, OTpULATENIbHOE 3HAUEHUE YKa3bIBA€T, UYTO 3BYK B CETH BO3AYXOBOJAOB Jis JaHHON
cpeaHereOMeTquecxoﬁ YaCTOThI MOJTHOCTHIO MOTallICH U IITYMOTTTYIIHUTEIb HC Tpe6yeTc;1.

9. Ilo cipaBoYHBIM JaHHBIM [4] ompeaensieTcs BeJIMYrHA 3BYKOBOTO JIaBJICHUS, KOTOpas MO-
KET GBITI: rnoramieHa 1 IIOroHHBIM MCTPOM IIYMOTTYHIUTCIIA JJI paC‘IéTHBIX CpCAHCTCOMCT-
PUYECKHUX YacTOT, Y KOTOPBIX YKa3aHHAs B MyHKTE 7 BEJIMYMHA Pa3HOCTH MOJIOKHUTEIbHA.

10. IlopenuB pa3HOCTb ypOBHS 3BYKOBOT'O JIaBJICHUS, MOJIYUYEHHAsl B IyHKTE 7, HA BEJINYUHY
YpPOBHS 3BYKOBOT'O JaBJICHMSI, KOTOpPOE TacuTcsi | — M MOTOHHBIM METPOM HIYMOTJTTYIIUTEIS,
MOJyYUM TpeOyeMylo JJIHHY UIyMOTJIYIIUTENs Ui KXol pacu€THON cpelHereoMerpuye-
CKOM 4aCTOTBHI.

12 B xadyecTBe pacyETHOMN JIMHBI IIyMOTTYIIUTENS IPUHUMAETCS OOJbIIasi U3 BEIWYHH, pac-
CUHUTAHHBIX IJIA paC‘IéTHLIX CPCOAHCTCOMCTPHUICCKUX YaCTOT.

IIpumep 5.1.

Hcxoonvle oannvie. [lonodpath HUIyMOTTYIIUTENb Ui MPUTOYHOW CHUCTEMBI BEHTUIISIIHH
y4eOHOT0 3aBEJICHUS, aKCOHOMETPHUECKasi CXeMa KOTOPOU MpeIcTaBlieHa Ha PUCYHKE 9.
[Ipuanmaem k ycranoBke BeHTHIsATOp B.1[4-75-12,5 ¢ pabouum konecoM 1,1Dyey, cozmaro-
meM mpu pacxoze 58100 M/4 u gactore Bparerust B740 06/muH nasnenue 1400 ITa. KIIJT
BeHTUIsATOpa — 0,8.

OtMeTKa LeHTpa peméTka oTHOCUTENbHO Tona — 3,0 M. Jlroau B MOMENIEHUH HaXOMASTCS B
NnoJjokeHuu cuas. OTMEeTKa pacy€THOW TOYKM OTHOCHTENBHO Tosa — 1,5 M, OHa HaxoOuTcs
HEINOCPEACTBEHHO MO MPUTOYHOM pemérkoi. [Iputok nonaércs uepes pemérky PP — 3 pas-
mepoMm 200x200 mm.

Pewenue. bnvmxaliluuM K BEHTWISITOPY ABJISETCA MOMENIEHUE ayJUTOPUM Ha 1-M 3TaxeBO3-
yXOpacHpeleauTeNlb, KOTOPbIM OKaHYMBaeTcsl ydacTok 21. CorjaacHO akCOHOMETPUYECKOM
CXEMBbI BO3JYXOBOJIOB PAacUYETHOE HaIpaBlieHWE YISl MOJ00pa HIyMOTIYIIUTENS! COCTOUT U3
yuactkos: 21, 22,19, 20, 5 u 6.(puc. 9)

AHaJIU3 KOHCTPYKTHBHBIX 0COOEHHOCTEH ceTH BO31YX0BOAOB. [IpuTOUHBINA BO3AYyX MOJa-
€TCs B NMTOMEILIEHHUE 10 CETH BO3IyXOBOJOB M KaHAJIOB. YUacTOK 21 SIBIAETCS KaHAJIOM, CTEH-
KM KOTOPBIX BBITIOJHEHBI U3 IIIAKOAIEOACTPOBBIX IUIUT, CTEHKH XECTKHE, MOATOMY MOTEPU

JaBJICHHUA II0 JIMHE KaHaJIOB HE
683{553 <7

47 i YYUTHIBAIOTCS.
4: 683{5<3
: 43 <
ﬁ@ 48 Puc. 9 AkconomeTpuyeckasi cxema npu-
— 683{653 o
77 & 4;a  TOYHOW CHCTEMBI ISl AKYCTHYECKOIO
e 653{a3 = 0 46 pacuéra.
38 49
46/5
wie [Ipoune y4acTKy BBIITOJTHEHBI W3
4333(;33 e o CTaJIbHBIX BO3QYXOBOJOB, Ha JTHX
y €83{833
2 55 y4aCcTKaX HMEIT MECTO IIOTEepHU
anfen 3BYKOBOI'O JAaBJICHUA IIO JJIMHE. ITo

85 o
X0y JBH>)KEHUS BO3yXa TPOMHHUKHU,

WIK N0 TEPMHUHOJIOTMM HOPM aKy-
CTHYECKOTO pacuéra «pa3BeTBIe-
HUS», MOTYT OBITh MPOXOAHBIMU
Wi orBeTBIeHUsIMU. Eciam B pas-
BETBJICHUM BO3AYIIHBI TOTOK HE
M3MEHSET HAMPABJICHUS, YUYUTHIBAIOTCS MMOTEPH 3BYKOBOTO JABJIEHUS TOJBKO B PAa3BETBICHUMU.
Ecnu npoxos Bo3yxa cOMpOBOXKAAETCS TOBOPOTOM BO3JIYIIHOTO IMOTOKA, YUUTHIBAIOTCS IO-
TepH JaBJICHUS KaK B Pa3BETBJICHUHU TaK U B MPSIMOYTOJILHOM ITOBOPOTE.

5733{5933
36

5733{6333
18 i

4;33{4;33
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yuacmok 21
® CHW)XEHHE 3BYKOBOI'O JIABJICHUS B PE3yJbTaTe OTPAXKEHUS 3BYKa OT KAITKO3UMHOU pe-
METKH, BEIXOJIAIICH B TOMEIICHUS
® TO )€ B IPSIMOYTOJIBHOM TTOBOPOTE.
[ToTeps 3ByKOBOIrO JIaBJIEHHUS IO JJIMHE HE MPOUCXOIUT BCIEACTBUE KECTKOCTH CTEHOK BO3-
JyXOBOJIa, BBIMOTHEHHBIX U3 MIJIaK0a1e0acTPOBBIX ILJIUT.
yuacmok 22
e 10BOpOT Ha 90 O¢ OCTPBIMU YTJIaMU;
® TPONHUK Ha POXOL;
® [IOTEpH IO JITUHE;
yuacmok 19
e 10BOpOT Ha 90 O¢ OCTPBIMH YTJIAMH;
® TPOHUK Ha IPOXOJI;
® [IOTEpH IO JUIUHE;
® [I0TEpH BCIEACTBUE U3MEHEHUs nonepeunoro ceuenus ¢ 350x500 no 350x320;
yuacmok 20
® TPONHUK Ha MPOXOL;
e moBopor Ha 90 ° ¢ ocTpeIME yraam;
® [IOTEpH IO JUIUHE;
yuacmok 5
® pa3BETBIICHUE;
e 10BOpOT Ha 90 O¢ OCTPBIMH yTJIaMU;
® [IOTEpH IO JITUHE;
yuacmok 6
® TIOBOPOT C 3aKPYTJIEHHBIMU YIIIaAMU;
® [IOTEpH IO JJIUHE.

Iloacnenua k nynkmy 1 mabauypl akycmuueckoz2o pacuéma.

Pacnipenenenue ypoBHER 3ByKOBOI'O JaBJIEHUS IO PACYETHBIM CPEAHETCOMETPUUYECKUM Yac-
TOTaM MPOU3BOJUTCS C MTOMOIIBIO0 (DOPMYIIBL:
Ly ocr = (Lsst201gp,+101gQ + 6) — AL +AL,

Ly -- oTBICU€HHBIN YpOBEHb IIyMa, b, 3aBUCSIIUI OT THIIA U KOHCTPYKLUUHU BEHTWIATOPA; O
— TIOIpaBKa Ha yBEJIWYEHHUE IIYMHOCTH BEHTWIATOPA MPH OTKIOHEHHH €ro (aKTHUEeCKOro
KII[J ot makcumainsHoro. [To ycnoBusiM 3a1a4u BeHTHIIATOP pabOTaeT ¢ MAKCUMaJIbHBIM 3Ha-
yeHueM Kod(puimenTa moie3Horo IeUCTBUs, OITOMY morpaBka o = (.

[o ycnoBusiM mpumepa npuToYHAs Kamepa odopyayetcst Bentuiatopom B.114-75 Nel2,5, no-
9TOMY BeJIWYMHA XapakTepucTHku Ly, = 33 nb. [lockonbKy BbIUMCIEHHS MPOU3BOIATCS B
Tabmauie, y1o0HO CHavaja BBIYUCIUTH YacTh (POPMYJIbI, COAEPXKALIYIOCS B CKOOKaX, BHECTU
e€ BO BCE KOJIOHKU pacy&THOM TabJUIIbI, Ty1a k€ moMecTuTh BeauunHbl AL u AL, , a 3atem
MIPOU3BECTH OKOHYATEIbHbIE PACUETHI.

1. OxraBHBIN YPOBEHB 3ByKOBOH MOIIHOCTH, U3/Ty4aeMblil B IPUTOUHBINA BO3/1yXOBOJ
HarHeTareIbHbIM OTBEPCTUEM BEHTHJISATOPA.

L, =L +20IgP, + 101gQ + 5

Cornacno tabin. 12.2 ¢.254 [2] nna HarHeratenbHoro orBepetust L = 30; mockoibKy BEHTUIIS-
TOp paboTaeT ¢ MAaKCUMAITBHBIM KO3(PPHUITUCHTTOM TOJIE3HOTO IEHCTBUS, 1 = Nyaxkc., TO 0 = 0.

36



L, = 30 + 201g1400 + 101g(52800/3600) = 103,94 1b.

2. 3HaueHue L, 10mKHO OBITH IPe0Opa30BaHO B 3HAYEHHUSI YPOBHEN 3ByKOBOH MOIIHOCTH
10 PACUETHBIM CPEAHETEOMETPUUECKUM YaCTOTaM OKTABHOM IOJIOCHL. DTOM LIEIH CIIyXkaT I0-
npaBku AL; u AL,. Pacuér ypoBHEl 3ByKOBOTO AaBJICHHUS JJISI pACUETHBIX CPEIHET€OMETPH-
YECKHX YacCTOT MPOU3BOAMUTCS MO opMmyIie:

L, =L —AL+AL,

Poxm

AL, — mompaBka, y4uThIBaroiasi pacrnpeaeieHue 3ByKOBOH MOIIHOCTH BEHTHJIATOpPA MO OK-
TaBHBIM I10JI0CaM YacTOT B 3aBUCUMOCTH OT THMIIa BEHTWJIATOPA U YaCTOTHI BPAILEHUS €r0 pa-
Oouero koseca, Ab; MpUHUMAETCA MO JaHHBIM Tad. 12.3.

B npumepe mopgada Bo3myxa mpousBoautTcs BeHTuisTopoM B.IL 4-75 Ne 12,5 ¢ uacroroin
Bpamienus 800 06/MuH.

AL, -- mompaBka, y4WTHIBAIOIIasl aKyCTUYECKOE BIIMSHHUE MPHUCOEAMHEHUS BO3yXOBOJAA K
BEHTWISITOPY U ompenessemas no tadn. 12.4.

B paccmarpuBaeMoM mpuMepe MPUTOYHBIA BO3AYXOBOJ MPUCOSAUHSIETCS K BBIXJIOMMHOMY OT-
Bepctuto BeHTwisiTopa B.114-76 Nel2,5, umeromero pasmepst 875x875 mMm. CoriacHo mosic-
HEeHMH K Tabmwmime 12.4 mompaBKM BBIOMPAIOTCS B 3aBUCUMOCTH OT KOPHS KBaJApPaTHOTO W3
Iomaau mornepeuHoro CCYCHMA BO31yX0BO/14a, HpI/ICOG,Z[I/IHéHHOFO B BBIXJIOITHOMY OTBCPCTHIO
BEHTWIATOpA. JlelCTBYIONMMH HOPMaMHU MPEIIICHIBAETCS MPOBOIUTH aKyCTUUYECKHI pacuér
1o 9 —Tu cpeaHEerecoMeTpUUECKUM OKTaBHBIM mosiocaM. Ho B cymiecTByromeil cupaBoyHoO —
HopMaTtuBHOM uTepatype AL; u AL, , naHHbBIE MO ITyMOTIYIIUTEISAM IPUBEICHBI TOIBKO JJIs
8 — MU OKTaBHBIX IOJIOC, MMO3TOMY pvaéT BBIITOJIHCH JJI1 9TOTO ClIy4as.

2. lloacnenusa Kk nynkmy 2 maodauysl aKkycmuueckoz2o pacuéma.

YenoBek chopMHPOBAJICS B YCIOBUSAX BO3ICHCTBHS 3BYKOBOW CpeJibl, TOATOMY IOCIIE
YCTAaHOBKH IIyMOTJIYILIUTENSI HEKOTOPbIM YpOBEHb 3BYKOBOI'O JIABJICHHS B IMOMEIICHUU JI0JI-
’KEH OCTaBaThbcs. BenuumHa JoImyCcTUMOro YpoBHsI 3BYKOBOI'O JIaBJIEHHS 3aBUCHUT OT Ha3Hayde-
HUS TIOMEIIEHUS U MpUBeAcHA B Tabmute 12.1 [2].

Ecnu Obl ceTh BO3yXOBOJOB, 110 KOTOPOW BO3AYyX MOAAETCsA B MOMEIIEHUE, OTCYTCT-
BOBaJa WM ObljIa HE3HAYUTENIBHON MOTSHKEHHOCTH, PACUETHBIE YPOBHH 3BYKOBOI'O J1aBJICHUS
[0 PacYETHBIM CPEHEr€OMETPHUUECKUM YacTOTaM JUIsl OA00pa IIyMOTTYLIUTENS PAaBHSINCH
Obl pPa3HOCTH YPOBHS 3BYKOBOI'O JIaBJICHUS! BEHTWJISATOpA M PAcu€THBIX YPOBHEW 3BYKOBOTO
JaBJieHMs B noMmelneHuu. Ho B Hamem ciydae ceTb BO3LyXOBOJOB HUMEETCS, U B HEHM IPOUC-
XOJUT ralieHue 3ByKOBOI'O JaBJICHUS: Ha MPSAMBIX y4acTKax, B IJIABHBIX MOBOPOTaX, B TPOM-
HUKaX. 3ByK OTPa)KaeTcsl OT JKAITIO3UWHOM PEIIETKH WIA OTKPBITOIO MPUTOYHOTO OTBEPCTHUS,
racuTcs B IOMEUIEHUH BCJICJCTBUE PACCEUBAHUS IPOIOPLUOHAIBHO KBAJPATy PacCTOSIHUS OT
LIEHTPA PEIIETKN A0 PaCYETHON TOYKHU M IMOTJIAILEHUS 3BYKOBOT'O JABJICHUS OIPa)kIA0IIUMU
KOHCTPYKIMAMHU, MEOEIBIO U T.JI.

2. lloacnenusa Kk nynkmy 3 maodauysl aKkycmu4eckoz2o pacuéma.

Yuacrok 21.

CHudicenue ypoensa 36yK06020 0A6/1€HUsA 6 pe3yibmame OMpa)3cenus 36yKd, B Ha-
eM ciydae, OT BO3IyXOpaclpeaeTuTelNls ONpeAesseTcsl Mo JaHHbIM Ta0bmuibl 12.18 B 3aBH-
CHUMOCTH OT BEJIMYMHBI KOPHs KBAaJPATHOTO U3 IUIOIIAIU MONEPEYHOIO CEYEHHS BO3yX0BOAa
uinu pew€éTku. B mpumepe Bo3ayx B nmomenieHue nojgaércsa yepes pemeétky PP — 3 pazmepom
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200x200 mm. [ToTrepu 1Mo OKTaBHBIM YPOBHSIM BbIOMpaeM u3 Tabmuisl 12.18 mo cTpoke, cooT-
BeTcTBYytO1IEH 200 MM.

CHuxeHue ypoBHS 3ByKOBOI'O JIaBJIEHHS B MIOBOPOTaX MPOUCXOAUT IyTEM OTPAKEHUS
3ByKa M JIO U MocJie MoBopoTa. B kauecTBe onmpenensionero pasMmepa BO3JyXoBoia MpUHUMa-
€Tcs pa3Mep CTOPOHBI BO3/1yXOBOJA, OTHOCHUTEIHHO KOTOPOH MpOoHcXoauT u3rud. CoryiacHo
MPUBEACHHOIO PUCYHKA Ha y4yacTke 21 Takoi cropoHoil siBnsaroTca 350 mM. 3HaueHHUs 3aTy-
XaHUs UL BO3/IyX0BOJa MPUXOAUTCS ONpeAesaTh uHTepnomsuueil B rpade «Zlo u mocne mo-
BOPOTay.

Yuacrok 22.

CHuoicenue ypoeHa 36yK06020 0a6/1eHUs no OJluHe 6030yx0600a. B ronoliHeHHE K
PacCMOTPEHHBIM CITydasiM, Ha ydacTke 22 MMEIOT MECTO TOTEePH BCIEACTBHE TCHEPUPOBAHUS
3BYKOBBIMU BOJHAMH BHUOpAallMM CTEHOK METaJUIMYECKUX BO3MyX0BoJ0B. [lotepu ompenens-
10TCs 1o Tabnuue 12.14 mo BelMuurMHEe THAPABINYECKOTO AuamMeTpa. B HameMm ciyyae B 3TOM
MOBOPOTE MPOUCXOTUT U3MEHEHHE MOMEePEYHOr0 CEYSHHs BO3IyX0BO/Aa, KOTOPOE HE YUUTHI-
BaeM | I TIpUMepa OTpeeIiieM ero Mo MOIMePEYHOMY CEUYCHHUIO Ha BXOJIC B BEPTHKAIBHBIN
KaHal:

_ 2ab _2-350-320

" a+b 350+320
CHuoicenue yposHs 36yK068020 0asleHus 6 mpoliHuKe YYUThIBAETCS JIMIIb B OTBeTBICHUH. [1o-
CKOJIbKY TPOWHUK TJIABHOT'O PACYETHOTO HAIPaBIeHUs paboTaeT Ha MPOXO/, MOTEPU 3BYKOBO-
T'O I1aBJICHUA HpI/IHI/IMaI-OTCH paBHI)IMI/I H}’J'IIO.

=334,3 mMm

CHuoicenue ypoeHs 36yK06020 0Ae/1eHUs 8 MEeCMe 6HE3ANHO20 CYMHCEHUA UTU PACUIUPEHUA
nonepeuno20 ceueHusn 6030yx0600a 3aBUCUT OT KPUTUYECKOTO pa3Mepa CEUCHHs BO3LyXOBO-
Jla TI0 HAINpaBJICHUIO NBIKEHMs Bo3ayxa u otHomeHus Fi/F,. F; u F, monepeunsie ceueHus
BO3/1yXOBO/Ia [0 HAPABJICHHUIO PACTIPOCTPAHEHUS 3ByKa. B Hamem ciyyae

F,350-500
mo=—t=2""""
F, 350-320

9

[IpenenpHble 3HaYEHUS KPUTHYECKOTO pa3Mepa npezcTaBieHbl B Tabmuue 12.17, npuHuma-
FOTCs TI0 OoJIbIIeMy pa3Mmepy | — ro cedeHust BO3AyXOBO/IA MO XOAY PacIpOCTPAHCHHS 3BYKA.
B namewm npumepe — 500 mm.

CormocTaBisis 3TO 3HAYCHHE C BEIMUYMHAMHM, MPEACTAaBICHHBIMU B Tabmuie 12.17, momydum,
YTO JUIsl CPEAHET€OMETPUUYECKUX YACTOT OKTaBHBIX mojoc 63, 125, 250, 500 1b oHo meHbIe
KPUTHYECKOTO H JIOJDKHO OMpeesaThes o ¢popmye 12.17:

(mn —|—1)2

AL =101
b 8 4m,

[IpoBenst BEIYMCIEHNUS, TOTYYUM JIs1 YKa3aHHBIX BhIlIe yactot — 0,215 ab
s gactot 1000, 2000, 4000 1 8000 I't — mo popmyne 12.19, Tak kak m,, > I:

AL, =10lgm,

[Totepu ypoBHs 3BykoBoro nasienus 4,09 nb.

Yuacrok 19.
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Boinonnen u3 metaiia. TpoliHUK paboTaeT Ha IPOXOJ, TO3TOMY ITOTEPU 3BYKOBOT'O J1aBJIECHUS
B HEM He yuuThIBatoTcs. MiMerorcs HeGoblIe NoTepH BCeICTBUE BUOpAIMKU CTEHOK BO3MAY-
XOBOJA.

Yyacrok 5.
BBIHOJIHGH u3 MCrajlia, UMCOT MECTO HOTepI/I 110 JJIMHEC U B 60KOBOM OTBCTBJICHUU TpOfIHI/I-

Ka. ['mapaBnudeckuil nuamerp paBeH 888,9 Mm

Ha Bxoze B y4acToOK IO XO4y pacHpOCTPaHEHHUs 3BYKOBBIX BOJIH UMEETCS TPOWHMK, B KOTO-
POM IIPOMCXOIUT TallleHHe IIyMa. BeraucieHus mpon3BoasTes o popmyrie:

SF,. (m, +1)
AL :101 oma,i n
b 8 -4m

ome,i n

Benmuuunel, BXoasmme B Gopmyy:

F — nnomaas nonepeunoro ceuenus orsersienus 0,35x0,5 = 0,175 M

Forsi — IO 1 IOMIEPEYHOTO CEUEHUs Ha BXo€ B TpoitHuk 0,8x1 = 0,8 M

YFomi —znnomazlb MONEPEYHOI0 CeYeHus Bcex ceueHuit Tpornuka: 0,45x0,6 + 0,8 + 0,175 =
1,245 m

F 0,175
Bennuuna m, paBHa: m, = ———= =0,14. BeruncisieM noTepro ypoBHs 3ByKOBOI'O
JaBJICHUS:
F,. . (m,+1) 1,245-(0,14+1)°
AL =10lg : =101 =5,577 nb
’ e 4, 0,8-4-0,14

[TockonbKy BO3AYILIHBIA MOTOK OBOpaurBaeT Ha 90 rpaaycoB, JOMOJIHUTEIBHO YUYUTHIBAKOT-
Csl IOTEPU B NPSAMOYT0JIbHOM IoBopoTte 350x500

Yuacrok 6.

Benuunnel, Bxoasimue B GopMyIy:
F — momaas nonepeunoro ceuenus orsersienus 0,8x1 = 0,8 M
Fors.i — IUTOIAAB TONIEPEYHOTO CEYEHUS HA BXOAE B TpoilHUK 1,25x1,25 = 1,563 M
2F o1p.i — IUVIOLA/IH TIOTIEPEYHOTO CEYEHUS BCeX ceueHuit Tpoitnuka: 0,8 + 0,8 + 1,563= 3,163
N

F 0,8

Benuuuna m, paBHa: m, = ———= =0,253.
ZF:)mﬁ.i 3’ 1 63
Brerauciasem HOTepIO ypOBH}I 3ByKOBOFO JAaBJICHUSA:
YF  (m +1) 3,163-(0,253+1)°
AL, =101g| Zomes (Mt 1) |, 3163 ) 314 18
? s A, 1,563-4-0,253

[TockonbKy BO3AYLIHBIN MOTOK MMOBOpayuBaeT Ha 90 rpaaycoB, JOMOJIHUTEIBHO YUUTHIBAIOT-
C4 MOTEPHU B NPSIMOYTOJILHOM moBopoTe 1250x1250.

[Torepu 3ByKOBOTO NaBieHus Ha 1 m.M. mrymoriymuresns no tabna. 17.16 CnpaBoyHuka mpo-
ekTupoBIIuKa 1977 r. 11 pa3IuyHbIX OKTaBHBIX MOJIOC.

Tonumna cpeaneit miactunsl 400 MM 1 paccrosiHue Mexay miactuHamu 400 MM, s ekt
IyMOTyIIeHHs 1 m.Mm.:

63 n1b - 2,5 nb/m.Mm.

125 - 6,5 nb/m.m.

250 -11,0 ab/m.m.
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500 - 11,5 agb/m.Mm.
1000 — 10,5 nb/m.m.
2000 — 8,0 nb/m.m.
4000 — 7,0 ob/m.Mm.
8000 — 7,0 ob/mm.M.

Tpebyemast JuIMHA IIYMOTITYLIMTENS U1l CPEAHET€OMETPUUECKUX YaCTOT OKTaBHBIX MOJIOC!
63 nb 12,728/2,5=5,1 m

125 nb 27,367/6,5=4,21m
250 nb 33,139/11 =3,01 m
500 nb 27,568/11,5=24wm
1000 nb 16,929/10,5=1,61 m
2000 ob 13,929/8 = 1,74 m
4000 nb 9,929/7=1,42m
8000 nb 7,929/7=1,13 m

[IpyHMMaeM K yCTaHOBKE IUIACTUHYATHIM IIYMOTIYIIUTENb U3 MIAcTUH ToiamuHon 400 MM u
paccrosiHueM Mexay miactuiamu 400 MM.

OcuTekctKon
I'maBa 6. [TonGop Bo3ayXOpacnpenenuTens.
[Ton6op BO3MYyXOpacHpeneTuTeNIeH.

ITomaya Bo3nyXa B MOMELICHHS TPAKIAHCKHUX W ITPOU3BOJCTBEHHBIX 3/1aHUM ITPOU3BO-
JUTCS TPUTOYHBIMH TYpOYJIEHTHBIMU CTPYSMH. DTOT CIIOCOO MOJaud BO3AyXa MO3BOJISET
YMEHBIINTh MPOTSHKEHHOCTh MPUTOYHBIX BO3IyXOBOJOB M HE 3arPOMOXKIATh MU 00BEM I10-
MeleHus. Bo3nyX B MPUTOYHBIX CTPysX o0janaeT OoJbLIeH CKOPOCTHIO, HEXENTU JOIYCTH-
Masi CKOpPOCTh B pabodyeil 30He, HO Ha BXOJE CTPYH B pabouylo 30HY MOABMXKHOCTH JOJKHA
ObITh PaBHOM WMJIM MEHbILIEH IMpeleNbHbIX 3HAUYEHUH CKOPOCTH, ONpeAesieMbIX HOpMaMH B
npenenax padodeit 30061 [lapamMeTpsl MPUTOYHOM CTPYH 3a MpeaenaMu padodei 30HbI 00bI-
HO HE HOPMUPYIOTCA.
B nomernieHusx HeOOMBIIOr0 00bEMaA MPUHATO MPUMEHSTDH CIEAYIOUIHE CIOCOOBI MO-
Jla4¥ [IPUTOKA:
® B [IOMEIICHUAX BBICOTOM O 5 METPOB IPUTOK MOAAETCSA HACTWIAIOLIUMUCS Ha IiIaj-
KYIO [TIOBEPXHOCTb MTOTOJIKA KOMIAKTHBIMU MJIM HEMOJHBIMH BEEPHBIMU CTPYSMU;
® B IIOMEIIECHUAX 0OJIbIIECH BHICOTH BO3MOYXHA [10/1a4a IPUTOKA CBOOOIHBIMU CTPYSIMU;
e [IOMElICHUs OONBIION IUIOIIAAM BEHTWJIMPYIOTCS IUIa)OHaMU WIM aHEMOCTAaTaMH,
(opMHpYIOIIUX MOJTHBIE BEEPHBIE CTPYH.
B Poccun nmpumensiercst Meroauka 1noadopa BO3AyXOpacHpeaenuTeseii, OCHOBaHHAas
Ha 3aKOHOMEPHOCTSX 3aTyXaHMs IMPUTOUYHBIX CTPYi, pa3dpaboTanHas npodeccopom llenené-
BbIM M. A., mpumMepsl nog00opa BO3ayXopacupeaeauTesei BhIIOIHEHBI 10 3TOW MeToauke. B
IpoLuecce pacy€Ta OnpeaesOTCs:
1. ¢daxrTuyeckre cKOpoCTh U TEMIIEpATypa Ha BXO/€ CTPYH B pabouyio 30HY, HX COOTBET-
CTBHE HOPMATHUBHBIM TPEOOBaHUSM;
2. mpoBepsieTcs CTENEeHb PABHOMEPHOCTH paclpeiesieHHus MapaMeTpoB Bo3ayxa B pado-
qeil 30HE;
3. mpoBepsieTcsi COOTBETCTBUE I€OMETPUYECKHUX Pa3MEepoB 00bEMa MOMELICHHS, 00CTy-
YKUBAEMOT'0 OJTHOM MPUTOYHON CTPYEH, TEOMETPUIECKUM pazMepaM MOJENH, 000011e-
HHUEM pe3yJIbTaTOB UCIIBITAHUI HAa KOTOPOW OTIpeNesTUCh pacyETHbIE (DOPMYJIBL.
4. X yCTaHOBKE IPHUHHMMAETCS BO3AYXOPAaCIPEACIINTENb, yIOBICTBOPSIOIIMM BCEM IEpe-
YHCJICHHBIM BbIILIE TPEOOBaAHUSM.
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Ilocneooeamenvrnocms noodopa eozoyxopacnpedenumeeil 01a nOOA4YU NPUMOKA HACMU-
NAOUWUMUCA HA ROMOTIOK CIMPYAMU.

[IpenBapuTeIbHO BBIYHCISAEM NpeAETbHBIE CKOPOCTH V. ™"

X

U U30BITOYHYIO TEMIEpPaTypy

At Ha BXOJle OCU CTPYHU B PabOUyIO 30HY.

[Iponomxenue pacuéra.
1. BeiOuparorcst THIBI BO3AyXOpacnpeAeauTenaei, KOTOPbIM MOXXHO MPUMEHHUTH I MoJauu
MPUTOKA HacTWIAIOIIMUMHUCA cTpysMU. [Ipeanodrenre JoMKHO OTAaBaThCs BO3AyXOpacipese-
JUTESIM HauMEHBIINX TUIIOPa3MepoB. BrinuceiBatoTcs:

 IIONIA/b NPUTOUHOTO OTBEPCTHS, M ;

¢ K03 PHUIHUEHT MECTHOTO CONPOTUBICHHUS (;

e KO3 PHUIMEHTHI 3aTyXaHUS OCEBBIX CKOPOCTH U U30BITOYHOM TeMIepaTyphl m U A.
2. IIputok 00BIMHO MOJAETCS MONEPEK MOMEUIEHMSI, TO3TOMY MPOTSHKEHHOCTh OE30TPHIBHOTO
TEYCHUS HACTWIAIOILEHCS CTPYEHW NMPUHUMACTCS PAaBHOM IIUPHUHE NMOMEIICHUS. Y CIOBHUE Ha-
CTHJIaHUS CTPYH Ha MOTOJIOK:

hep > 0; 65 hn(m

hey -- BBICOTA OCH NIPUTOYHOTO OTBEPCTHUS BO3AYyXOPACIPEICIUTENS OTHOCHTENBHO TI0Na, M;
Ryon -- BBICOTA IOMEIIECHUS, M.
3.  Onpenensercs  TpedyeMas  BeJIUYMHA
FEOMETPUYECKOM  XAapaKTepUCTHKH  CTPYH,
obecrieunBaromasi 0e30TPHIBHOCTh TEUCHHS Ha
pacYETHOM pACCTOSHUU.

Bl 4. Mo semmuune T€OMETPUYECKON XapaKTEepHU-
CTHKH CTPYH BBbIUHUCIIAETCS TpeOyemas BeIuunHa
H CKOPOCTH UCTEYECHUS CTPYyH M3 BO3AyXOpaclpe-

JIETUTEIS Vy:

Puc. 6. PacuéTHas cxema HacTHJIAaKOLIEiCcs
HA MOTOJIOK KOMIAKTHOI CTPYH.

Hmp n(tpg - tO)

Vv, =
5,45mi/ A,
H,,, -- pac4€THOE 3HAYEHUE T€OMETPUYECCKOU XazpaKTepI/ICTI/IKI/I cTpyu; Ay -- Iiomaab npu-
TOYHOI'0 OTBEPCTHUS BO31YXOPaCIPEACIIUTENSA, M.
5. PacuérHas nnvHa cTpyu paBHa X, :
Xn :BI + (hsp - hp3)
CKOpOCTb Ha BXOJI€ OCH CTPYHU B pabouyIo 30HY Vy :

w4,

x
X

n

o o Hopm
K nanpHeimemy pacd€ry JOITyCKarOTCA BO3AYXOPAaCHPEACIUTEIH, 1)1 KOTOPhIX Vv <V

X

5. Onpenensiercs MpOU3BOAUTENIBHOCT BO31yX0OPACIIPEACTUTENS:

L, =3600v,4,
1 HEO0OXOMMOE KOJIMYECTBO BO3TyXOpacIpeeauTeNel A NoJjauy pacuéTHOTO MIPUTOKA:

L

‘pacu

L

ep

S
11
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C OKpPYTJICHUEM IOJyYEHHON BEJIMYUHBI B OOJIBIIYIO0 CTOPOHY /10 IEJIOUYHUCICHHOTO 3HAYCHUS
nj.
6. Ilo pe3ynbraTtam pacyé€ra yTOYHSIOTCS:

e (hbakTHUECKasi MPOU3BOIUTEIHLHOCTD BO3YXOPACIIPEISIUTEIS:

Lf[)axm _ L pacu
ep nl

L4 (I)aKTI/I‘-IeCKy'I-O CKOPOCTDb BO31yXa Ha BbIXOJAC U3 BO3AYXOPACHPCACIUTCIIA:

quak'm
V= ——
36004,

e (haKTUYECKYIO BEJIMYMHY T€OMETPUYECKOH XapaKTEPUCTHKH CTPYH M (PaKTHUECKYIO
MPOTSKEHHOCTh OE30TPHIBHOTO TEUEHHUs HacTUiaomieics cTpyu. Eciam mpoTskén-
HOCTh 0€30TPBIBHOTO TEUYECHHS MEHbILIE TPeOyeMoro B Mpejenax OJHOTO METpa, BO3-
TyXOpacupeleauTelb MOXHO MPU3HATh MPUTOJHBIM JIsI IPUMEHEHUS U MOCIEIYIO-
ILIETO pacuéTa.

e Jjlasee IMPOBOJATCA ITIOBEPOYHBIE PACUETHI:

PaBHOMEPHOCTH pachpeesieHus: mapaMeTpoB B paboueii 30HE;
MPOBEpPKa COOJTFOICHUST TEOMETPUICCKUX COOTHONICHHH yYacTKOB IOMENICHHS, 00-
CITy’KMBAEMbIX OJHON CTPYEl HOPMATUBHBIM TPEOOBAHUSM.

[Tpumep 6.1 TToxGop BoO3IyXOpacHpeneauTeNeH AJI MOAaud MPUTOKA KOMIIAKTHBIMUA WIIH He-
MOJIHBIMU BCCPHBIMU CTPYAMHU, HACTUJIIAOIIIUMHUCA HA ITOTOJIOK.

Hcxoonwvie oannvie.

[Tomo6patek BO3ayXOpacpeIeTuTeN s M01a4d B MMOMEIIEHHE TPaXIaHCKOTO 3/1aHuUs, B KO-
TOPOM BBITIOJIHAETCSI pab0Ta CO CTENEHbIO TshKecTH «cpemnss [lay, 2100 M/ BO3ayxa. Pas-
MepsI oMerienns 12x5x3,5(h,) M. Pacuéruas Temmeparypa paoueii somsr + 18 °C. Jlomyc-
THMasl TIOJIBIYKHOCTH BO3TyXa B padoueii 30ue 0,3 M/c.

Buvioop cnocoba nooauu 6030yxa é nomeuienuu.

Bosnyxopacnpenenureny 1 BBITSHKHBIE YCTPOUCTBA JOJIKHBI Pa3MENIaThCA TAaKUM CITOCOOOM,
YTOOBI MCKIIIOUUTH 00pa30BaHUE HEMPOBETPUBAEMBIX 30H B Mpejenax padodeld 30HBI TOMeE-
mieHust. JJis moMeneHuil rpakKJaHCKuX 3IaHUui BBICOTOM /10 4 -- X METPOB TaKUM CIIOCOO0M
MOJIJayM BO3/yXa SIBJISIETCS MMOJlada MPUTOKA HACTWIAIOIUMUCS HAa TMTOTOJIOK CTPYSIMU. BBITSK-
Ky IPEANOYTUTEIBHO OCYLIECTBIIATh YEPE3 BBITSKHBIC PEIIETKHA, PA3MELIEHHBIE B TOM XkKe
CTEHE, Yepe3 KOTOpyro nojaércs nputok. [IpoBeTpuBanue pabodeil 30HBI TPOU3BOAUTCS 00-
paTHBIM MOTOKOM BO3/yXa. ITOT CIOCO0 MOJauu MPHUHAT B mpuMepe pacuéra. [Tomaga mpuro-
Ka MPOU3BOJIUTCSA CO CTOPOHBI CTEHBI IJTMHOM 12 M monepék MOMEIIECHHUS.

Pewienue.

Bbi0op pacuérHoro mepmoga roga. PacueTHbIM NepHOAOM LIE€IECO00pa3HO MPHUHSTH Iepe-
XxoaHbI nepuoA. [IpuunHa ToMy — B IepexoIHbIH EPUOJT IPOUCXOTUT Mepexo] padoThl TeN-
JIOBOM CETH C 3UMHETO0 Mepuoja Ha Nepuoj TEIIOro nepruosaa. B 3To BpeMs MpOUCXOIUT U3-
MEHEHHE Croco0a peryIMpoBaHus TEIUIOOTJaul TEIUIOCETH OT KaueCTBEHHOI'O Ha peryJsupo-
BaHUE NpomyckaMmu. PaboTa cucTeMbl aBTOMaTHUECKOIO PEryJIMpPOBaHUS B 3TOT MEPHUOJ 3a-
TPpyAHEHA. DTHX CI0XKHOCTEH MOXKHO M30€XKaTbh, €CIM B MEPEXOHbIN NepuoJ OTKIIOYUTD Ka-
nopudeps! U MOAaBaTh B MOMEUICHNUE HE MOA0TPEThIM HapYKHBIM BO3IyX, IPUHSB PAaCUETHYIO
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TeMIIepaTypy MepexoHoro meproaa pauoii + 10 °C. BesencTsie mogorpesa B BEHTHIATOPE
Y BO3yXOBOJax Ha 1 oC, (hakTHYecKas TeMIiepaTypa MpuToKa cocTaBuT 11 oC.

B nonp3y BeIOOpa B KauecTBE pacu€THOTO MEPEXOHOTO MEePHOJia CBUACTEIBCTBYET U
OOJIBIIION TEeMITepaTypHBIN Meperajl MEXIy MPUTOYHBIM BO3IyXOM U TeMIIepaTypoi pabodeit
30HBI, YTO TPU COXPAHEHUHU €TO B XOJIOJHBIA MEPUOJ roJla CIOCOOCTBYET COKPAIIEHUIO pac-
4ETHOTO BO3yX000MEHA U SKOHOMUU 3JIEKTPUUECKON IHEPTHH.

Omnpenenenue npeaeJbHbIX IAPpaMeTPOB BO3AyXa HA BXO/ie OCH CTPYH B pab0o4ylo 30HY.

CornacHo AEHCTBYIOIMX HOPM Ha BXOJE CTPYH B pabOuyro 30HY JOIyCKAeTCs MOBBIIIECH-
Hasl TOJBM)KHOCTH BO3yXa U OTKJIOHEHHE TeMIIEpaTyphbl OT pacu&€THON Temreparypsl pado-
yeii 30HB. Koad¢umuent K nepexoma or HOpMHpPYEMOH MOIBMKHOCTH BO3AyXa K MaKCH-
MaJIbHOM CKOPOCTH B CTPY€ paBeH COINIAaCHO 00s3aTelbHOMY HpuioxkeHuto 6 -- 1,8. Jlomyc-
TUMOE OTKJIOHEHHE TEeMIIepaTypbl B IPUTOYHOM CTPyEe OT HOPMHUPYEMOM TEMIEPATYpPHI B pa-
6oueii 30me At = 2°C.

[IpenenbHas CKOPOCTH BO3yXa B TOUKE BXOJIa OCH CTPYH B pabodyIo 30HY:

va =K*v,, =1,8%0,3 = 0,54 m/c.

[IpenenvHas TemnepaTypa B TOUKE BXOJa CTPYH B pabOUyIO 30HY:

ta=ty, —At=18-2=16"C

Bl)lﬁop THUIIOB BosnyxopacnpeueHHTeneﬁ AJIA MoAavIi IIPUTOKA B IIOMEICHUE.

Bo3moxHbIe TUIBI BO3AYyXOpacnpeaenTenei, KOTOpble MOTYT ObITh IPUMEHEHBI IS
M0/1aY NPUTOKA HACTWJIAIOLIUMUCS CTPYSMHM, HANPABICHHBIMU MONEPEK MOMEIIEHUS: IpU-
ToyHasa peméTka PP, momaronias Bo3ayX KOMIAKTHBIMM CTPYSIMH, U TIpUTOYHAsA peméTka PB,
KOTOpasi MOXKET IOJIaBaTh BO3yX KaK KOMIIAKTHOW CTPYEM, TaK U HETIOJIHON BeepHOU. A3po-
JUHAMHYECKHE XapaKTePUCTUKH 3TUX BO3AyXOpaclpeenTesel NpuBeIeHbl B TaOIULIE.

Tunopasmep Pasmepsl, MM. [Inomane npu- KoadduumeHTs! 3aTyXaHns 0CEBBIX
TOYHOT'O OTBEp- CKOpPOCTHU M N30BITOYHON TeMIiepa-
CTHS, M, TypBI
PP-1 100 x 200 0,0128
PP-2 100 x 400 0,0254 4,5 3,2
PB-2 100 x 250 0,022 2 1,9

Pacuér mapamMeTpoB NPUTOYHBIX CTPYil U MOAOOP BO3AyXOopacipeaeauTesei.
1. Onpenensiem TpeOyeMyro BETUUNHY T€OMETPHUECKON XapaKTePUCTUKH:

CUBS0 4
705 05
2. BeraucnsgeM CKOpPOCTh PUTOKA, COOTBETCTBYIONTYI0 Hypp,
e pemétka PP - 1

CH,, x\nx(1,,~1,)  10x,/4.2x(18-11) 6,57 e

Vv, & =
" 545xmxif4,  5,45x4,5x#0,0128

e pemérka PP - 2
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H,, xnx(t,, —t,) 10x.[4,2x(18-11
A2 fx{ty, ~) _ 10 4.2x( )25,54M/C

vV, = =
" 545xmxif4,  5,45x4,5x30,0254

e pemérka PB -2

H, xynx(t,, —t,) 10xL9x(18—11
T (t, 0): X L9X( ):8,68 w/c
5,45xmx 4[4, 5,45x2x 40,022

3. BeruncnseM CKOpoOCTh Ha BXoJ€e B pabouyto 30Hy. X = By + (hy, —h,5) =5+ (3,5-2)=6,5
M.

e pemérka PP - 1

) mvy[4, _ 4,5%6,57x4/0,0128 _0,515 <054 wc
X 6,5
e pemérka PP - 2

. g4y _ 4,5%5,54x4/0,0254 _ 0,611 > 0.54 e,

X 6,5
BcrnencTBue npeBbIIeHHsST CKOPOCTH V4 Ha BXOJe B pabouyto 30Hy pemérka PP — 2 He ynos-
JIETBOPSIET YCIOBUSAM BO3yXOpa3ladH.

e pemérka PB, Tak Kak CKOPOCTh BO3/1yXa Ha OCH Ha BX0JI¢ B pabouyro 30HY MpEBbIIIa-
€T JOIyCTUMYIO CKOPOCTb.

AN 2x8,68x4/0,022
y, = Moy 2x8,68x10,022 506 54 e
X 6,5
Ilo pe3ynbraTam pacuyéra 0CeBOW CKOPOCTH CTPYH Ha BXOJE B pabo4ylo 30HY, AJs IPUMEHE-
HUA B KQUECTBE BO3/lyXopacnpeaenureneil npuroansl pemeérku PP-1 u PB-2.

4. ITpon3BOAUTENBLHOCTh BO3/lyXOpaclpeieIuTeNnei:

PP -1 L,, =3600 vo Ao = 3600 x 6,57 x 0,0128 = 302,75 m*/u.
PB Ly, =3600 voAg = 3600 x 8,68 x 0,022 = 687,45 v’/u.

5. TpebyeMoe KOIM4eCTBO BO3IyXOpacipeaeIuTesei:

PP -1 N, = 2100/302,75 = 6,936 npuHuMaeM K yCTaHOBKE 7 BO3ILyXOpacHpeaeiu-
o PB -2 N, = 2100/687,45 = 3,05 npuHuMaeM K YCTaHOBKE 3 BO3yXOpaclpeaeiuTe-
Js1;
6. [IpoBepsieM cTeneHb paBHOMEPHOCTH pacIipeieICHHsI TapaMeTPOB B paboueii 30He.

Cornacho [3] omaab CTpyu B MecTe MOCTYIUICHHs B paOouyro 30Hy JODKHA HAXOAUTHCS B
npeaesnax:

0,524,20,2
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PP - 1 Pa3mepsr sueliku, 0OCTyKUBaeMOM OJTHOM MPUTOYHOU cTpyEit: by =5,0m ; a; =
1,71 m;

Brrancisem A, S =ﬁ><(bl +h, —hpj_)z i’:x(5,0+3,5—2,0) =3,47 S >
m

b

a; wiu 3,27 > 1,71 nosromy

_ b+h,~h -
a, :O,22><%:0,ZZXM:O,286

1 >

Bosnyxopacnpenenurens PP — 1 obecnieunBaeT TpedyemMyr0 paBHOMEPHOCTh pacrpeecHus
rapameTpoB.

PB - 2 Pa3meps! siueiiku, 00CcTyKUBaeMoi 0JHOM MPUTOYHOM cTpyEil: by =5,0M ; a; =
4,0 m;

Bouncisiem A S= 2,4 ><(b1 +h, —hm ) - 2,4
m - 2

x(5,0+3,5—2,0):7,8 S >a; umm

g

7,8 > 4,0 moaToMy

_ b+h ~h,,
A, =0,22x P = 0,22
b

1 s
Bosnyxopacnpenenurens PB -- 2 oGecnieunBaet TpedyemMyr0 paBHOMEPHOCTh pacrpeeacHus
rapamMeTpoB.

M:0’277>0,2

6. IIpoBepsieM COOTBETCTBHE pa3MepOB SUCHKHU, 00CTYKHUBAEMOM OJHOM CcTpyEil TpeOyeMbIM
YCIIOBUSIM.

[TepBoe ycrnoBue a; < 3h,

b, <0,5m,a,h,
Btopoe u Tpetbe ycioBue
b+h,—h,, <05mab,

PP — 1. Sluetika: a; = 1,71 M, b; =5,0 m.

[IepBoe ycnoBue 1,L71<3x5 wm 1,71 <15

Btopoe ycnoBue 5,0<0,5x4,5x (1,71 x 5,0)0’5 mwm  5,0<6,58
Tpetbe ycnoBue 5,0+3,5-2,0<0,5x4,5x (1,71 x 5,0)0’5 wm  6,5<6,58

Bce Tpu ycnoBus coOmronaroTcsi, mo3ToMy Bo3ayxopacnpenenurenab PP — 1 Mmoxer ObITh npu-
HSAT K yCTaHOBKE.

PB - 2. Auetika: a; = 4,0 M, by =5,0 M.

ITepBoe ycioBue 4,0<3x5 nm  4,0<15

Btopoe ycnoBue 5,0<0,5x4,5x(4,0x 5,0)0’5 mwm  5,0<10,06

Tperbe ycioBue 50+50-20<0,5x4,5x(4,0x50" wm 8,0<10,06

Bce Tpu ycnoBus coOnromaroTcs, MOATOMY Bo3ayxopacnpenenutenb PB — 2 moxer ObITh
IIPUHAT K YCTAaHOBKE.
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Io pe3ynbpraTtam pacuéra HEOOXOAMMO YCTAHOBHUTD JIMOO 7 PUTOUYHBIX pemeTok PP — 1, mbo
3 Bo3ayxopacnpenenureiis PB — 2. @aktrdeckue 3HaYEHUS] T€OMETPUUYECKON XapaKTEPUCTH-
KU CTPYH JAOCTaTOYHO OJMU3KU K TpeOyeMOMY 3HAUYEHHUIO Y 00OUX BO3AYyXOpacHpeenuTenei.
VYcranoBka Bo3ayxopacnupenenuteneid PB — 2 B konmnuectse 3 — X MITYK TOTpeOyeT MEHBIIIETO
KOJIMYECTBA BO3AYXOBOJOB M MEHBIINX KalHUTaJIbHBIX 3aTpaT. [103TOMYy K yCTaHOBKE ITPUHHU-
MaeM 3 Bozayxopacnpeaenuresnst mapku PB — 2.

B nanpHeiimeM yTouHsIOTCS (haKTUUYECKas CKOPOCTh U (pakTHUYecKas U30bITOYHAs TeMIepaTy-
pa Ha Bxojie B pabouyio 30HY C y4€ToM K03()(HUIIMEHTOB B3aMMOACHCTBHS, HEM30TEPMUYHO-
cTu U crecHeHus. COOTBETCTBYIOIIME MaTEPUAIIbl COJIEPAKATCS B CIPABOYHOM uTepatype [3].
Koaddunment crecHenust npuHUMaeM 1o qaHHbeIM Ta0nwuibl 17.3 [3]. Ilpu paccTosiHul Mex-
Iy CTPYSIMU X = 4 M | TUJIOIIAU TMONEPEYHOro ceueHus nomemenus 4, = a;-h,, Xxapakrepu-
CTHKA

- X 4
= = =0,238
¥ mA,  4,5J4%3,5

1 OTHOHICHUH INTIOIIAAHN KUBOI'O CCUCHUS BO3AYXOPACIIPEACTINTECIIA Ao K AH, paBHOM

A, 0,022

A 4-35

n

=0,0016

3nauenue kodpdunmenrta crecHeHus Kepeen, = 1,0
Koaddurment B3aumoaeicTBust mpuHUMaeTcs 1o Tabnauie 17.4 mpu ducie cTpy — 3 1 OT-
HOIIIGHUU PACCTOSHUS OT BO3YXOpACHpPEIeIUTeNs JO BXOAA OCHU CTPYU B pabodyio 30HY U
TIOJIOBUHBI PACCTOSIHUSI MEXKIY CTPYH:
6,5
2

=3,25

K03 (HUIIMEHT B3aUMOICUCTBUS paBeH 1.
KoadduimenT HEH30TEpMHUUHOCTH TPU TOJadye OXJIKIEHHOTO BO3AYyXa, COTJIACHO M «B)»
ctp.121 [3].
[Toaromy:
¢ (pakTHUeckasi CKOPOCTh CTPYH B MecTe BXoJla B pabouyto 30Hy coctaBut 0,396 m/c;
e 130BITOYHAS TeMIlepaTrypa

X Aty X4/ 1 10,022
Atf)aKmA:n 0 AO — 39X770x 090 :0’303 0C<2,0 OC
’ X 6,5
K YCTaHOBKE OKOHYATCIIBHO MPUHUMAKOTCA BO3AYXOPaCPCACIUTCIIN PB — 2 B xoynmmuecTBe 3
IT.

Ilocnedosamensvnocms onpeodenenus pazmepos wieau Onsa nOOa4u HPUMOKA He HACHU-
AAIOWeNcsa Ha NOMOA0K Cmpyéu.

Ilonaua Bo3ayxa HE HACTUIIAIOIMMMCA HA MOTOJOK CTPYSMH BO3MOXKHA IIPU BBICOTE
MOMENICHUsI 5 MeTpoB H OoJiee, Tak Kak ycioBue (GopMUpOBaHUs CBOOOJHOM TIOCKOW CTPYH,
HE HaJMMAIOUIeH HU Ha MOTOJIOK, HM Ha IOJI — pa3MeIleHUe OCH MPUTOYHOM e Impeaenax
0,35....0,65 BbIcOTHI MoMelieHU. [Ipu yka3aHHOM COOTHOILIEHUHU OCh CTPYH Pa3MECTUTCS 3a
npeaenaMu pabodeit 30HbBI JIUIIb MPU BBICOTE TTOMEIIeHHs, OoJiee 4 meTpoB. K OpicTpoMy 3a-
TYXaHHIO CIIOCOOHA TIIOCKAs CTPYs HEOOIBIION MIMPHHBI, TO3TOMY MPHUTOK HMPEANOYTUTETHLHO
rmoJaBaTh 4epe3 Ieib mupuHor He Oosnee 50 mm. Pacu€rtHas nmiowHa ocM CTPYHW B JTaHHOM
ClIy4ae IPUHUMAETCS PaBHON

X, :x+(h6p —hp3)
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rJie X — KOOpJIMHATa TOYKH Ha MOIIEPEYHOM paspese MOMENIEHUs, /iy, -- BBICOTA OCH IIEIH HaJl
HOJIOM MOMEIEHHs, M; hy; -- BEICOTa paboueil 30HbI, M.

[Inockast cTpyst UMEET OCh CUMMETPHUH B BUJE TNIOCKOCTH U MECTO NIEPECEUEHMSI OCHIO
cTpyu pabodeil 30HBI MPEACTaBIAET COO0M JTUHUIO HEKOTOPOU MPOTHKEHHOCTH, MTOATOMY Tie-
pel BBHIIIOJHEHUEM Pacuy€ToOB CIEyeT TaKKe ONPEAEIUTh MECTO TMOCTYIUICHHUS CTPYH B pado-
qyI0 30HYy. B MecTe BXoza cTpyu B pabodylo 30HY HE CielyeT pacrosiaraTb IMOCTOSHHBIE pa-
O6oure MecTa BCIEICTBHE MOBBIIICHHON MOIBM)KHOCTH BO3[yXa, CTPYIO HPEANOYTUTEIHHO
[0JIaBaTh B IIPOXOJ MEX/y NOCTOSIHHBIMUA Pa0OYMMM MECTaMU WM MHOE M0JJ00HOE MECTO.

ITo mpuurHe GONBIION CKIOHHOCTH IIJIOCKOM CTPYH K HAJUIAHUIO HA OTPAXKICHUS U
CIOCOOHOCTH CIIMBAThCSl C APYTUMH CTPYSIMHU B MOMEIIEHUU Ul MOAAYM MPUTOKA PEKOMEH-
NyeTCsl yCTpauBaTh TOJIBKO OAHY IPUTOYHYIO CTPYIO.

JlocnenoBaTenbHOCTh pacyéTa.
1. Ha pa3pe3e nmomenieHust MECTO BXOZa CTPyH B pabouyro 30HY XapaKTepU3yeTcsl TOY-

KO ¢ KOOpAuHaTaMH X U ). 'eomeTpuueckas XxapakTepuCcTUKa CTPYH J0JKHA obecrie-

YUTH MONAJaHUE OCHU CTPYH B 3Ty TOuky (puc.7). U3 dopmynsr 17.29 [3] MoxHO mO-

Ty49uTh GopMyITy ISt onpeeseHus TpeOyeMoil BeIMYMHBI T€OMETPHUYECKON XapaKTe-

PUCTHKU CTPYH:

2. IlpupaBHSB 3Ty  BEIUYMHY  JApPYTrOMy
BBIPA)KCHUIO r€OMETPUYECKON
XapaKTEepUCTUKU CTPYH

Puc. 7. K pacuéry napamerpos
cBO0O/HOI1 HEM30TePMUIECKO

CTPYH.

HaWaEéM 3aBUCUMOCTh CKOPOCTH IIPUTOKA OT IIHWPUHBI IICIIN:

JmHa menu He MoKeT ObITh MeHble 0,75 ATUHBI TOMEIEHHS d;, B IPOTUBHOM CITy4ae
pacuéT He Oy/eT ClpaBeIMB 10 YCIOBHUSIM COOTBETCTBUS T€OMETPUUECKHX pPa3MepOB 00CITy-
KHUBAEMOH cTpyEil ssueiiku TpeboBanusM HOpM. [IpuHIMaeM IMHY 1enu paBHoi [ o = 0,8a;
Torna mmpuHa 1eJI1 paBHa:

L

np

" 3600v,/,

b,

3. Bebruucnisiercss CKOpOCTh Ha BXOZ€ CTPYH B pabouyto 30Hy. Kak npaBuio, pacuérHas
JUIMHA CTPYH yIOBIIETBOPSET YCIOBUIO X, < 6/p, MOITOMY Pacu€T JOJKEH IPOBOIUTHCS 110

bopmye:
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Ecmm x, > 6l

_ 2,45my\[bl,
Jx,

4. M30bITO4HAs TeMeparypa onpeensercs aHanoruuto. Ecin x, < 6y, pacyér nomxeH
MIPOBOIUTHCS 1O hopmyiie:
_ nAt\Jb,

,

_ 2,45nA1,\b,

NS

Ilonpasku na neuzomepmuunocms, 63auUMO0EUCMEUA U CHECHEHUA.

IlonpaBka Ha HEW30TEPMUYHOCTH HE BBOJUTCS, TaK KaK I'PaBUTALMOHHAs COCTAaBIAIOIIAS
YUUTBIBAETCSI TEOMETPUYECKON XapaKTePUCTUKOM CTpyH, KOd((UHUIEHT B3auMOJCHCTBUS
TaK)K€ HE YUYHUTBHIBACTCA, TAK KAK B IIOMEIICHUH YCTPAUBAETCS TOJIBKO OJHA IPUTOYHAS CTPYSI.
[Tnockue cTpyn 001a7at0T CKIIOHHOCTBIO CIMBAThCs M Hanunatb. Ho cTpys B3aumoneicTyer
C OTPKAAOIUMH KOHCTPYKIUSMHU MOMEUICHHUS, YTO YUUTHIBACTCS KOAXPPHUIIMEHTOM CTECHE-
Hus K., . Bennunna 3toro xo3dduiimenta 3aBUCUT OT CXEMbI OpraHU3alMl BO3AyX000MeHa
B IOMEIIECHUH. ba30BOM SBISETCS TyNUKOBAsl CXeMa: MPUTOYHAsS IIEIb U BBITSKHBIE OTBEp-
CTHS HaXOJATCs BOJHOM U Tol e cTeHe. KoadduuueHT crecHeHus onpeenseTcs no Tabiau-
ne:

V4

Yy
Ecmu x, > 6l

V4

Tabmuna k03pPUIMEHTOB CTECHEHUS TS TYTTMKOBOW CXEMBI OPTaHU3aIMH BO3{yX000MeHa B
ITOMEILEHNH.

h, -- BBICOTa OMEILEHHUS, M; f1p; -- BI2>ICOTa paboueii 30HBI; 4, -- B CIy4ae pa3MeIeHUs MpHU-
TO‘-IHOﬁ meJn BAOJb IIOMCIICHUA, M HpO,Z[OJH:HOC CCUCHUC IMOMCHICHUA, OGCHy)KI/IBaCMOG

CTpy€Ei.

h,—h, 0,1 0,4 0,8 1,2 1,6 2
A

n

K" 0,9 0,8 0,7 0,65 0,6 0,6

con

Ecnu BEITSKKA IIPOU3BOAUTCA Y HpOTI/IBOHOJIO)I(HOﬁ mejan CTCHE, B KOHIC pasBUTHA CTPYH,
KO2(DPUITMEHT CTECHEHUS ONPEIETAETCS KaK:

X
Kcon:Kc”(lm—l_l'ﬁ _Pr . b_o
m L, h, \ h,

Leon -- BBITSDKKA U3 HOMEILIEHHS B KOHLIE Pa3BUTHA CTPYH; Ly, -- IPUTOK B IIOMEILEHHUE.
K" mnpunaumaercs He meHee 0,85 10 pUBEICHHO BBIIIE TaOJIHIIE.

con

5. B cinyuae pa3meleHus BBITSDKHBIX OTBEPCTHI B CTEHE, B KOTOPOH pa3MelieHHas PUTOY-
Has menb (Tak Ha3bIBaeMasl TYIMHKOBAas CXeMa OpPTraHM3allid BO3yXO000MEeHa) HEOOXOIUMO
YTOYHUTh MaKCHUMAJIBHYIO CKOPOCTh B 00paTHOM MOTOKE BO3IyXa 1Mo (popmyie:
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b

make _ 0’75‘)0 h_O

V06p

4. Jlanee yTOUHSIIOTCS:
e (akTrueckas U30bITOYHAS TEMIIEpaTypa

nAt\|b, K,
Jg Kcon

6. OtHOcHTeNbHAA UIONIAAb TPUTOYHON CTPYH NPH €€ MOCTYIVICHUU B MOMEIIICHUE

A ¢t jaxm —

_ b +h,—h,
4,=022" "
1

0,5>4,>0,2

b; — nnuHa s4eiku, o0ciIyKnBaeMasi IPUTOUHON CTPYEN, M, paBHA IIUPHUHE OMEIEHUS

7. [IpousBoauTCA MpoBEpKa MPaBUIBHOCTH T€OMETPUYECKHX cOOTHOIIEHUU. [ToBepou-
Hble (pOpMYJIBI CIIpaBeATUBLI IS ciaydas [, > 0,75a;

b, <0,25m’h,
b +h, —h, <0,25m’h

[Tpumep 6.2. Ilogbop BoO3ayXOpacHpenenuTeNelt Uil MoAaYl NPUTOKa CBOOOJHBIMU HE Ha-
CTHJIAIOLIMMHUCS CTPYSIMHU.

Hcexoonwie oannuie.

[TonoOpaTe BO3ayXOpacHupenenuTean A MoJadd B IMPOU3BOJCTBEHHOE MOMEIEHUE HEMO-
JIOTPETOro BO3AyXa B MEPEXOIHbIHA MeprHox roa B kommuecTse 2200 M /u. Pasmeps! moMerie-
Hus 12x5,6x5 (hy) M. Ctenienp Tsbkectu paboTsl — «cpennss 1I». Pacuéraas remmeparypa pa-
6oueit 30mb1 + 20 C. Temneparypa nputoka — (+ 9 °C). Paboune mecta pacroJiararorcs B JBa
psilia ¢ MPOXOAOM IOCpear KOMHAThI upuHou 1,5 M. [fonmyctumast, pacu€THas OJBHUKHOCTh
BO3/yxa B paboueii 30He -- 0,3 m/c. [logauy mpeamonaraeTcsi OCyUIECTBUTh TUIOCKOM CTPYEH.
Cxema opraHu3aluu Bo31yX000OMeHa — TYIIUKOBAasi, TO — €CTh MPUTOYHAS LIEJIb U BBITSHKHbBIE
OTBEPCTHS PACIIOJIOKEHBI B OJHON U TOM K€ CTEHE.

Pewenue.

1. MecTo BX0/Ma OCH TJIOCKOW CTPYH B pabodyi0 30HY MPUMEM B IIOCKOCTH OCH MPOXOJa.
Ono npeacTaBisieT coO0i MPsAMYIO, pacIoNIOKEHHYIO Ha IIIOCKOCTH, OTPaHUYMBAIONICH CBEp-
Xy pabouyo 30Hy U OTCTOSIIYIO Ha PACCTOSHUU 2 M OT I0JIa.

2. Ocb BO3AYXONPUTOYHOH CTpyH momemniaeMm Ha Bbicote 3,0 M unu 0,60k, ot nona. O1o yc-
JoBHE 00ecreynBaeT CBOOOIHOE Pa3BUTHE CTPYH U HE HAJIMIIaHUE €€ Ha OTOJIOK U TOJI.

3. Mcxoas U3 pacrosioKeHHUs OCH CTPYU B IUIOCKOCTH CTPYH M MECTA PACIOJIOKEHUS JIMHUU
TepecevdeHus] OCH IJIOCKON CTPYH C BEPXHEH rpaHHICH pabodeil 30HBI, MPUHUMAEM KOOPIH-
Haty x = 2,5 m, a koopauHaty y = 1,0 M. Pacu€THas AjiiHa OCH CTpyH
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x,=x+(h,—h,)=28+(3-2)=328u

g menu ko3 dunueHTs 3aTyXanus: m = 2,5 u n = 2,0 cornacHo tabnuis 8,1 [3].
4. 3agaéMcs TeMIIEpaTypoil IPHTOKA, C YUETOM Tojorpesa B Bentwsitope -- 11 °C, n36brrou-
Hoas TeMrieparypa coctaBut 20 — 11 =9 °C.
5. IlapameTpsl BO3yxa Ha BXOJIE CTPYH B pabodyIo 30HY OIpeNeNsieM B COOTBETCTBHHU C 005i-
3aTeIbHBIM MPHUIIOKEHUEM 6:

e MaKCHMaJlbHasi CKOPOCTb Ha OCH CTPYH 1,8 x0,3=0,54 m/c;

e mbbiTouHas Temneparypa 2 ’C.
5. 3apaémcs mupuHoi menu 50 mm unu 0,05 M, Toraa cCKOpocTh MPUTOYHOTO BO3yXa Ha BbI-
X0JIe U3 IIeJH, 0OecreynBarolias BXoJ CTPYU B TOUKY C YKa3aHHBIMU KOOPAMHATAMH,
paBHa:

2,8°(2-9)°
1>-2,5*.0,04

5. Anuna mwenu npunumaetcs pasHoit 0,8°12,0 = 9,6 m. Torna mupuHa menu, pacCuuTaHHas
10 BEJIMYMHE MPUTOKA:

=1,594 m/c

L, 2200

b = =
" 3600v,/, 3600-1,594-9,6
[Ipuaumaem mupuny e pasHoit 0,04 m.

=0,03993 M

KommenTapuii. B npornecce nogdopa HIMpUHBI IENIH BO3MOXKEH CiIydail, Korja HMprHa Ie-
JM HE CMOXKET OBITh 0JJ00paHa, N0 He yAacTCsl MOJYYUTh TOKAESCTBEHHBIE Pe3yJIbTaThl OIl-
peaeneHus IMUPUHBI IIEJIN 4Yepe3 BEIMYUHY T€OMETPUYECKON XapaKTEPUCTUKU CTPYH U pac-
X0J. DTO 03HAYAET, YTO BHIOPAHHBIHM cI10cO0 MoJaun NPUTOKA HE MIPUTOJEH I JaHHOTO
ClIydas.

5. OnpenensieM CKOPOCTh Ha BXOJIE CTpyH B pabodyto 30Hy. B Hamem ciydae x, < 6/ , Tak
Kak 3,5 < 6x9,6, m03TOMY BBIUKCISIEM CKOPOCTh HA BXOJIE CTPYH B paboUyIo 30HY Kak:

mvo[b,  2,5-1,594-/0,04
v, = = =0,409 m/c
S s
Bonee TO4HO CKOPOCTH Ha BXOJI€ B pab0OUyIO 30HY OMPEICITUTCS MOCTEe BBEICHHS MTOTPABKU HA
CTCCHCHUC, HpHHHMaCMOﬁ 10 JaHHBIM Ta6J'II/II_ILI. Bennuuna

h —h -
» M 372 05
A4, 125
K" =0,95

C yuérom monpaBku v, = 0,389 M/c, MeHbIIIE MTPeICTLHON BETMYNHBI.
6. MakcuMaibHas CKOPOCTh B 0OpAaTHOM IOTOKE

0,04

o =0,75-1,453-

voﬁp

=0,0975 m/c

MEHBLIE JOIYCTUMOM.
7. OnpenensieM U30BITOYHYIO TEMIIEPATYPY Ha BXOJE B paboUyIo 30HY.
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paxm nAt\/a Kn 2-9. O, 04 1

Aghem = = ——=1,944<2°C
Vi, Ko 38 095
8, OtHOocuUTenbHAS IIom@aab CTpyHu, NOCTYyIIAOIIasA B IIOMCIICHUC:
_ b+h,~h, _
4,022 00 7 g 208972 g 53

1 s
PaBHOMEpHOCTB pacripeieNieHus MapaMeTpoB B pabodei 30He MOMEIIEHUs YJOBIETBOPSIET
TpeOOBaHUSAM HOPM.
9. IIpoBepka NpaBUIBHOCTH FEOMETPUUECKUX COOTHOLICHUMN:

b < 0,25m2hn win 5,6<0,25-2,5*-5, win 5,6<7.813
b +h, —hw < O,25mzbl win 5,6+5-2 < 0,25-2,5*-5,6 win 8,6 < 8.75

Pacuér BbIMONIHEH MPAaBUIIBHO.
IToxaya Bo3ayXa HACTHJIAKOLIECHCS MOJTHOM BEePHOM CTPYEil.

[TonHas BeepHast CTpyH MOXKET ObITH CHOPMUPOBAHA BO3AYXOPACIPEACIUTEIIMU:

-- TUTa)OHOM CO HIMTOM MOTEPEK MOTOKA;

-- BO3AYXOpAaCIPEACIUTENb 2 — X CTPYHHBINA, mecTUANGOY30pHBIA MPIMOYTOIBHOTO CEUCHHS
B/l ¢ m = 1,4; n = 1,05 u xo3ddurpieaTom MecTHOrO conporuBneHus ¢ = 1,3.

Jnst co3manus HACTUIIAIOMIEHCS CTPYH HEOOXOJIMMO YCTPOWCTBO TMOJIIMBHOIO TOTOJKA, 3a-
KPBIBAIOIIETO BO3AYXOBOJBI, MO KOTOPBIM BO3JIyX MOAAETCS K BO3IyXOpaclpeneauTelNsiM.
Cxema cTpyit, GOpMUPYEMBIX YKa3aHHBIMH BO3IyXOpPAaCHpEICIUTENISIMHU, MPEACTaBIcHa HA
puc. 8.

[IpenBapuTesbHO ONpenestoTcs MaKCUMabHbIE CKOPOCTh M M30bITOYHAs TeMIlepa-
Typa Ha BXOJI€ CTPyHU B pabouyto 30HY 10 00s13aTeNIbHBIM npuiioxeHusMm 6 u 7 CHull.
C menpro CHMKEHMSI KallMTAJIBHBIX 3aTPaT KOJIMYECTBO YCTaHABIMBAEMBIX BO3AyXOpacIpe-
JEIUTENIeH

JOJIDKHO OBITE MHUHUMAJIBHBIM, a PaCCTOAHHUA MCKAY HUMHU JOJIKHBI YAOBJIICTBOPATH COOT-
HOIICHHIO

0,5< L <1,5
xl’
[ — IOJIOBMHA PACCTOSHUS MEXK/IY BO3/yXOPACIPEACIUTEIIIMHA WA BO3IyXOPaCIpeACTUTEIIEM
U CTEHOM, M; X, -- JUIMHA PACIIPOCTPAHEHUS CTPYH, M, paBHas:
Xp = 1+ (hy, - hp3)
[ | . B To xe Bpems Bo3myxopacnpene-
- A JIMTENTM JTOJDKHBI 00CCIIEUnTh Tpe-
Iﬁ OyeMyl0 CTeHeHb PaBHOMEPHOCTHU
! pacrnpesiesieHus] TTapaMeTpOB BO3-
' nyxa B paboueii 30HE TTOMEIICHUS.
DTOT MmoKa3aresib OICHUBACTCS
Xn OTHOCHUTEIBHOU IIomaabro  mpu-

TOYHON CTPyH MNpHU TMOCTYIJICHUH

eé B pabouyIo 30Hy A, »

hp3
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hnn 3
A4,=1-0,15 22—

V Aﬂ
E€ 3HaueHue JOHKHO HAXOAUTHCS B IIpeieax:
0,72 4,20,5

Jns onpeneneHrss MUHUMAJIBLHO — HEOOXOAMMOTO KOJHUYECTBA BO3AyXOpacIpeaeuTenci
HE0OXOMMO HA4YMHATH PAcu€T C pa3MeIleHHs BO3AyXOpacHpeleNuTene TakuM o0pa3oM,
9TOOBI COOJIOIAIMCH MPUBEJICHHBIC BHIIIC COOTHOIICHUS PACCTOSHUN MEXIy HUMHU U 00ec-
MeYrBaach JOJDKHAS CTENEHb pACIpeIeICHUs apaMeTPOB BO3/IyXa B MOMEIICHUH.

[TnacoHbI ycTaHABIUBAIOTCS B MOMIIMBHOM MOTONIOK. C 3TO LENBIO MMOTOIOK pa30nuBaeTCs
Ha SYEWKN OJJMHAKOBOTO pa3Mepa, KBaJpaTHBIE WU MPSMOYTOIbHBIC B 3aBUCUMOCTH OT (op-
MBI ITIOMCUICHUS B ITJIAHEC. OTHOI_HGHI/IQ I[JIHHHOﬁ CTOpOHBI K KOpOTKOﬁ HEC TOJI’)KHO HpeBbIH_IaTB
1,5. B ueHTp Kaxxa0¥ AYEWKH yCTaHABIMBAETCS BO3AyXopachpenaenurensb. Pazmenienue cie-
NyeT HAaYMHATh C MUHUMAJILHOTO UX KOJIMYEeCTBa.

[Tocne onpenenenns HAMMEHBIIETO KOJTMYECTBA 71 BO3yXOpacCIpeAeIUuTeNeH HaX0IuM:

1. Tpebyemyro MpOM3BOAUTEIHLHOCTh BO3yXOPACIIPEIEIUTENS 0 BO3AYXY KaK

L _ Lpacv
ep n

2. TUIOIIAJh IPUTOYHOTO OTBEPCTHSI, 00ECTIEUMBAIOLIETO I0IyCTUMYIO CKOPOCTb B IPH-
TOYHOH CTpy€ Ha BXOJI€ B paboUyI0 30HY; paCUETHYIO (OPMYITy MOJIyYUM U3 COOTHO-

IICHUA:
Vi x ) L,
VO = = p”
m\/ A 36004”
NnJIn
V;;”P-’”x P _ Lﬁp
mo 3600y 4"
OTKyJIa
2
Aomp — mL@p

3600v"™"x,

ITo xaranory npuHUMaeTCs BO3AyXOpacHpelenuTels ¢ Ommkaiimen k A,” Benn4nHo# A.

Puc.8. K pacqéTy nmoaavm Bo3ayxa noJTHbIMHM BEEPHBIMHU CTPYSIMMU.

3. BBIUYUCIAIOTCA:
e (akTHUecKas CKOPOCTh BBIITyCKa BO3AyXa U3 BO3IYXOPACIIPEACITUTEIIS:

pakm __ L@p

© 36004,
e (pakTHUecKast CKOPOCTh BO3/yXa HA OCH CTPYH IIPH BXOJIe B paOOUYIO 30HY:

paxm [
Gakm __ m VO AO
Vit = —
xP
[Ipu nanHOM croco0e moAaun MPUTOKA OXJIAKIECHHOTO BO3AyXa KOA((MHUIIMEHTHI B3aUMO/ICH-
CTBUS U HEU30TEPMUYHOCTH M CTECCHEHHS IPUHUMAIOTCS PAaBHBIMU CAMHUIIE.

e (hbakTHUecKas N30BITOYHAS TEeMIIeparypa:

At([;akm _ nAtO V AO
W A

Xp

e (hbakTHUECKas TEOMETPHUYECKAs XapaKTEPUCTHKA!
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4/
quaxm ~ 5’45mv0 axkm AO

nAt,

e (axTHueckast MpOTKEHHOCTH O€30TPHIBHOTO TEUEHUS HACTUIIAIOIIEHCS CTPYH
KaK

_ axm
'=0,4H
Pacyér MoXeT cuMTaThCsl OKOHYEHHBIM, €CIU V4, Aty ,0yIyT cooTBeTCTBOBAThH V", At a

H"™" ~ H p » OOCCTICUHBAS OE30TPHIBHOE TEUCHNE HA NPOTSHKEHHOCTH CTPYH .

[Tpumep 6.3. TlonbGop Bo3ayXOpacHpenenuTeNei A MoIa4yu MPUTOKA MOJTHBIMU BEEPHBIMU
CTPYSIMH.

Hexoonwvie oannowie.

ITonoGpate BO3AyXOpacupeeauTenu sl MoAa4l B MOMEIEeHHEe Yy4eOHO! ayAuTOpUHU HEIo-
JIOTPETOro BO3LyXa B IEPEXOAHEIH HepHo roaa B kommdectse 2200 M /4. PazMepsl moMere-
Hus B aHe -- 10x4. Beicota nmomernieHus 10 nogmmBHOro notonka — 3,8 (hy) M. CreneHn
TSDKECTH PaboThl — «cpenusst 1I». PacuérHas Temmepatypa paboueit 3omsl + 20 °C. Temmepa-
Typa nputoka — (+ 9 °C). U3Gsrrounas Temmeparypa — 11 °C. PaGoune mMecra pacronararorcst
PaBHOMEpPHO IO BCeHl muiomaau nojua. Jlomycrtumas, pacu€THasi OJBUKHOCTb BO3JyXa B pa-
6oueii 30u€ -- 0,3 M/c. [Togauy npezmonaraeTcsi OCyIECTBUTh TUIOCKOH CTPYER.

Pewenue.

HopMmupyemsblie napameTpsl BO3yXa Ha BXOJ€ B pabouyto 30Hy ObUIM ONpEENIEHbl B IPE/bl-
IyLIeM IpUMepe, OHU CIIPaBeUIMBbI U JJIs1 HACTOSIILIETO PUMeEpa.
1. [IpenBapuTenbHO ONpeenM HauMEHbBIIEE KOJIMYECTBO BO3yXOpaclpeIenuTencii us
yCIIOBHS COOIOIEHHSI HEOOXOAUMBIX T€OMETPUYECKHX COOTHOILICHUH.

B nomenienun ycranaBinuBaroTca 2 Bo3ayxopacnpenenurens. Pazmepsl 2 — X sueek
6x4 M. OTHOIIEHHE AJTMHHOM CTOPOHBI K KOPOTKOH 1,5, 4T0 nomyctumo, paccrosiuue [ = 3 M
BJI0JIb TOMEIIEHUS U 2 M nonepék. PacuéTHas nnuHa cTpyu paBHa:

Xp =1+ (hyy -hyp) =2,5+(3,8-2)=43 m.

u 3,8 METPOB MONEPEK MOMELIECHHUS.
Otnomenwue I/x,, =3/4,3=0,7 u 2/3,8 = 0,526 nmonepék MoOMeIICHNU.
IIpoBeprM paBHOMEPHOCTH paclpe/ieIeHus TapaMeTpoB BO3/1yXa B paboueil 30He.

B —h,, ) :
4,=1-0,15) 2= | =1-0,15 2—%}35

J4,

YTO HAXOAUTCS B JJOMYCTUMBIX NpeAeax.
CreneHb PaBHOMEPHOCTH pAcIpe/leIeHUs] MapaMeTpoB BO3yXa B paboueil 30He MOMELIeHUs
ylnoBiieTBOpUTENbHA. [[puHMaeM K yctaHoBKe 2 rutadoHa.
Kommenrtapuii. IIpu BeiOOpe KoinuecTBa MiaadoOHOB, yCTaHABINBAEMBIX B MOMEILEHUH MO-
KET CIYYHUTHCS TaK, YTO HE yNACTCS COOJIIOCTH HOPMAaTHBHBIE COOTHOLICHHS MEXIY CTOpO-
HaMH SYEHKU U 00€CNeUnTh JOKHYIO CTENIEHb PABHOMEPHOCTH PaCHpeiesICHHs TapaMeTPOB
BO31yXa B paboueil 30He. DTO 03HAYAET, YTO JAHHBIM CIIOCOO MOJauM BO3AyXa HEMPUMEHUM K
JTAHHOMY TIOMEILEHUIO.

2. Tlomaua BO3IyXa OAHHM BO3AyXopachpeaenuteneM pasaa 2200/2 = 1100 m/u.

3. Beruucnsiem TpeOGyemyro IUIOIIAAb NPUTOYHOIO OTBEPCTHs IUTa)OHA, IPUHSB B Kade-

CTBE pacy€THOM JAJIBHOCTU PACIPOCTPAHEHMsI CTPYU HAaUMEHbBIIIEE 3HAUEHUE, PABHOE

3,8 M.

=0,617
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2 2
mL 1,4-1100 5
"= P = 2 =0,0435 M
A (3600v;0p‘"xpj (3600-0,54-3,8j

[Ipunumaem k ycranoBke miadon BJIIn-2 ¢ miomaasio npuroynoro oreepctus 0,05 Ve

4. BpruucasieM CKOpOCTh BBIITyCKa BO3AyXa U3 madoHa:

gaen Loy 1100

° 736004, 3600-0,05
5. CkopocTh BO3yXa B CTPYy€ Ha BXOJIE B pab0OUyIO 30HY:

6,11 m/c

chmkm_mvg)wcm\/zl( _1,46,11 0,05

A - m
X, 3,8
49TO COOTBETCTBYCT Tp660BaHI/I}IM HOPM.

6. H30pITOYHAs TeMIIepaTypa Ha BXOJE CTPYH B pabOUyro 30HY:

=0,503 m/c

At 11-
pgton — By _ 1,05 005 g gyt
X 5

p
MEHEE pa3peIIEHHBIX HOPMAMHU.
7. daxTHuyecKas BEIMYMHA F€OMETPUUECKOU XapaKTEPUCTUKU CTPYHU:

4/ 4 N,
H¢“sz5,45mvoakm \/_0 =5,451a46711 0,05 =6’487

NUAA 1,05-11
8. TIpoTskEHHOCTH OE30TPHIBHOTO TEUEHUS BJIOJTh MOTOJIKA!
1'=0,4-H=0,4-6,487=2,59m
Heobxonumas mpoTskEHHOCTH 0€30TPHIBHOTO TEUEHUS CTPYH COCTABIIAET 2,5 M BJIOJIb TO-
MerieHus, 1 2,0 M Tonepexk MOMEIIeHUs TpU (PaKTHIeCKor B 2,59 M.
OKoHYaTeNBHO IS MOJIaYd MPUTOKA MPOU3BOJICTBEHHOE MTOMEIIEHUE B KonyecTe 2200 M
/4 npuarMaeM 2 mnagona B1In-2.
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