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1. OBILHUE NOJIOKEHNA

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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

AjpoiuHaMuyeckHe Ko3pPHUMEHT! BETPCBOre HATICPA
ANs pa3IH4HbIX dacanos 3nannii

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

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

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

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

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

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

kj =k, npu x=1.



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

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

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

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

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



3. BBITAAKHASA NPOTUBOABIMHAS
BEHTHJBIHAA

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

3.1. Yaanenue npoayKTOB ropeHns
HENOCPEeACTBEHHO U3 TOPHINEro NOMemeHHN

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

(psm h) Gk sm » (2)

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

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

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



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

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

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

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

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

a = 0,01163exp(0,0023(T, —273)).

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

2
psm - T,m » (5)
Gk zf(nyh)s (6)

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

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

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

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

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

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

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

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

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

2 =0,166(rQ; )"

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

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

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

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

B atoMm ciiyyae G,y < Gy.

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

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

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

3.2. YpajieHHe NpoAyKTOB ropeHHN
H3 CMEXHBIX ¢ TOPSIIAM NOMeNeHuit

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

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

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

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

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

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

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

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



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

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

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

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

L2(% —T,)(2h,,,, + ‘;“)

Ts’m=1}+ €2 x

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

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

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

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

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

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

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

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

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

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

Bxoasmui B JaEHYIO 3aBHCHMOCTH TeOMETPHUYECKH
KOMILJIEKC COOTBETCTBYET COOTHOIIEHHIO BHAA

a=2,44°HY -2,1H,,.

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

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

4. IPUTOYHAS ITIPOTHBOIBIMHAS
BEHTIWIALNSA

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

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

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

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

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

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

CoOTBETCTBYIOHIEE paclpeleieHHe JaBleHHs BHYTPH
HaI3eMHOH YacTH 3J0aHHA ONnpercasicTCa COOTHOILICHHEM BHIA

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

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

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

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

HBIM BBIXOA NECTHAYHOH KNETKH, ONpENENseTcs 3aBUCHMOCTHIO
BUA

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

F2 Fs?'

Gsa =

12

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

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

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

Eq=2,44,

£, =0 (mng mpamoro TamOypa);

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

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

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

ONPEACNACTCA 10 COOTHOIICHHIO

Gop=Zom (25)
q

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

Ecmu Gp > Gy, TO Ha nocienyiomgx 3Tamax pacqera
NpHHAMaeTcs 3Hadenue Gy, B IPOTHBHOM clydae JaibHe MU
pacueT OCYLIECTBAAETCS 0 3HaUCHHIO G,
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