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1. OBINME IIOJIOXKEHHA

1.1. Hacrosmue pekoMeHIanuu pa3paboTaHBl B COOTBET-
CTBHH C BHOBb BBEJICHHHIMH HOPDMAaTHBHBIMHM JOKYMEHTaMH IO
noxapHoif Ge3omacHocTH [1, 2] H perJaMeHTHPYIOT MOPAZOK
pacyeTa OCHOBHBIX NapaMETPOB NMPOTHBOABIMHON BEHTHISALHU
30aHUH pa3IMYHOr0 HA3HAYECHHS — NPEUMYILECTBEHHO XHIIBIX H
OOIIECTBEHHBIX; MPOM3BOJACTBEHHBIX M CKJIAICKHX, a TaKXkKe
MHOTOQYHKIHOHANBHBIX 30aHHH ¥ KOMILIEKCOB, 3aKPHITHIX MO/~
3€MHBIX H HaJI3¢MHBIX aBTOCTOSIHOK.

1.2. PexoMeHpanuu npeaHa3HayeHsl 11 COTPYJHUKOB
VITIH rnaeusix ynpasiaennit MUC Poccun no cy6sekram Poc-
cmiickoii Penepanuy, NPOEKTHBIX OpraHH3alMid W TNpeInpu-
ATHH, OCYIIECTBISIOIMX JIMIEH3HPOBAHHYIO AEATENBHOCTH II0
pa3paboTKe U BHEIPEHHIO TEXHHYECKUX PEIICHUH KOMILIEKCHOH
MPOTUBOIIOXKAPHOM 3allMTHI 3JaHUH H COOpYXEeHHH, a TaKxe
MOTYyT GBITh MCHOJNB30BaHBI B AEATENBHOCTH IIPOEKTHHIX 01Opo
LIMPOKOTO NpO(dHIIA U B rOCYIapCTBEHHBIX YUPEXIECHHAX COOT-
BETCTBYIOIIMX HaA30PHBIX OPraHoB.

1.3. TTonoxeHus: HACTOAIMX pEKOMEHIAlUi HE HCKIIO-
YaloT BO3MOXHOCTH MCIIOJIb30BaHHUS CIEIMATMCTAMU Pa3Ii4HOro
npodHIs HHEIX HOKYMEHTOB NMOXOGHOro Ha3HAYeHHUs, B TOM
YHcile HOBBIX pa3paboTOK, HE MPOTHBOPEYAIMX YCTRHOBJICHHBIM
HOpPMaTHBHBIM TpeGoBaHusM [1, 2].

1.4. [ins npenoTBpalieHHss BO3MOXHBIX MCKaXCHHH pe-
3yNbTaTOB NPAKTHYECKOTO MPHMEHEHHs pa3paboTaHHON MeTo-
JONOTHH He Jomyckaercs o0o6lieHHe M yNpoOINeHHas HHTep-
npeTanus pacyeTHHIX JAHHBIX B BHAE HOMOrpamM, Tabiaul u
HHBIX MOAOOHBIX MATEPHAJIOB BTOPHYHOTO HCIIONH30BaHHMS.

1.5. B uensx cokpaleHus TEKCTOBOTO CoAepxaHus HeoO-
XOJIMMBIE IO NONYYEHHBIM Pa3paboTyuKaMH OT3BIBaM B MEPHOJ,
anpobanyy H3TAaHHEIX paHee PEKOMEH ALl MPUMEpPH! PacueToB
NpenyCMaTPHBAlOTCA B Ka4yecTBE JOMOJHEHHS OCHOBHBIX MONO-
XEHHH NaHHOH pa3paGoTKH B NMOATOTABIMBAEMBIX K H3JaHHIO
METOHYECKHX MOCOOHX.
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2. ACXOHBIE JAHHBIE

PacyerHoe ompeneNneHHe OCHOBHBIX IapaMETPOB HPOTH-
BOINBIMHOHA BEHTHJIALMH 3HaHUH JOJDKHO NMPOU3BOIUTHCA IIPH
HCIIONBE30BAHUHM HCXOAHBIX NAHHBIX CIEHYIOIIEr0 YCTRHOBJICH-
HOFO IIepeYHS:

2.1.TlpoexTHBle ~ OOBEMHO-IUIAHMPOBOYHBIE  pEIICHHS
B COCTaBE KOMIUIEKTa 4YEpTeXeH apXHUTEKTYPHO-CTPOMTEIHHOM
9acTH JOJDKHBI COOTBETCTBOBATH JEHCTBYIOLIMM HOPMATHBHBIM
IPOTHBOIOXAPHBIM TPEOOBaHHUAM, B TOM YHCIIE IO YCTPOMCTBY
3BaKyal[HOHHBIX ITyTeH M BHIXONOB, IO TpeOyeMBIM IpenenaM
OTHECTOMKOCTH OCHOBHBIX CTPOMUTCHBHBIX KOHCTPYKIHMH H IO
pasleNeHHI0 CTPOHTENBHOM YacTH Ha OTHENBHBIC MOXKapHBIE
orceku. [Ipn HeoOXoqMMOCTH yKa3aHHbIE HODMaTUBHBIE IIPOTH-
BOIIOXKapHbIe TPeOOBaHHS JOJDKHBI OBITH HOIIONHEHBI MOJIOXKE-
HHUSMH CHEIHAIbHBIX TEXHHYECKHX YCJIOBHH Ha IPOEKTHpOBa-
HUE NPOTHBONOXAPHOH 3aLMTHI.

2.2. B xauecTBe pacyeTHBIX YCIOBHH JEHCTBHA NPOTHUBO-
AbIMHOH BEHTHIAIMH CIEAYeT NPUHUMATH BO3MOXKHOCTH BO3-
HUKHOBEHHS 0XKapa B OAHOM H3 OMEIIEHHH B KaXIOM H3 IO-
JKAPHBIX OTCEKOB, HAa OJJHOM H3 €ro 3TaxXeH, NPeUMYIECTBEHHO
HIDKHEM, B HaJ3eMHOH dYacTH 3maHMs. [ nom3eMHO# yacTH
3JaHHH WK O HOA3EMHBIX COOPYXEHHH HEOOXOAUMO YUMTHI-
BaTh BO3MOXXHOCTh BOSHUKHOBEHHMS N0XKapa Kak Ha HHXXHUX, TaK
M Ha BEpXHHX MOJ3EMHBIX 3Taxax. MICXomHOe MOJIOKEHHE OKOH-
HEIX IPOEMOB — 3aKpHITOE, ABEPHBIX — COTIaCHO TpeboBanusM [1].

PacueTHbl nepuo AEHCTBHS NPOTHBOABIMHON BEHTHIISA-
MM JOJDKEH INpeycMaTpuBaThesi JHO0 Ha BpeMs IBaKyalluy
JIFOJIEN M3 NOMELIEHMH, C 3Ta)Xa MM M3 3JaHHS B LEJIOM, OO
no ycnousM ofecreyeHus AEHCTBUH IMOXAPHBIX MOJApa3ne-



JICHWH TIpH BBOIONHEHHH paboT Mo clacaHuio JIOAeH, oOHapy-
JKECHHMIO M JIOKAIH3aUMH o4ara moxapa.

IIpoexTHOE HCIONHEHHE CTPOHMTENBHOM YacTH 0OBEKTa
JIOJDKHO TPHHMMATHCS B COOTBETCTBHMH C TpeOOBaHMAMH yCTa-
HOBJIEHHOTO YPOBHS Ka4yecTBa M COTJIACHO HOPMUPOBaHHBIM [3]
nokasatensM. KoHCTpykuun # 060pynoBaHHE NPOTUBOABIMHOMN
BEHTHIMIMH (BO3IMYyXOBOMBI, KOJUIEKTOPBI, IPOTHBOINOXAapPHbIE
KJIanaHkl, BHITSOKHBIC BEHTHIIATOPH], IBEPH, B TOM YHCIIE IPOTH-
BOMOXApHBIE JBIMOra30HEMPOHUIIAEMBIE, IPOTHBOJBIMHEIE K-
paHbl H Ap.) JODKHBI COOTBETCTBOBATh TEXHHYECKUM IAHHBIM
[peUPHUATAR-M3TOTOBUTENIEH H IPEMEHATHCA B COCTABE IIPOTH-
BOZBIMHOM 3aIuThl OOBEKTA NIPH HAIWYHH CEPTHHUKATOB COOT-
BETCTBHS H N0oXapHO# Ge3onacHocty Poccuu.

2.3. AsponuMHaMHYECKHE XapaKTCPUCTHKH 3JaHMH OInpe-
JensoTes K03 dHunueHTaMH BETPOBOTO HAropa Ha pa3iIu4YHbIX
tacagax. PacnpeneneHne ¥ 3HayeHHs adPOJMHAMUYECKHX KO-
3¢ PHLIHEHTOB BETPOBOro HAamopa Uil MPOEKTHPYEMBIX 3MaHH
HeoOX0AUMO TPHHHMMATH COTJIACHO NMPOEKTHOH TOKyMEHTAIHU
HJIA N0 3KCHEPHUMEHTAIBHBIM JAHHBIM, [IOyYEHHBIM B PE3Yilb-
TaTe a3poJMHAMHYECKIX HCIBITaHU# (MPOAYBKa MoeNneH B a’po-
JuHaMH4eckoii Tpy6e). [Ipu oTCyTCTBHM HEOOXOANMBIX JAHHBIX
a3pOJMHAMHYECKHE XapaKTEPHUCTHKH JODKHBI YCTAHABIHUBATHCA
MyTeM pacydera B 3aBHCHMOCTH OT HalpaBJIeHHA BETPOBOTO BO3-
JieCTBHSA Ha pa3uyHble dacanbl 3MaHui:

ke =k, sin? o+ k; cos? ., m
rae k, — adpoamHamMuyeckuii Ko3(pPHLUHEHT BETPOBOro Harnopa

NpH BO3NEHCTBHH BeTpa MO YIJIOM O K IUIOCKOCTH (hacana;
kn,k; — COOTBETCTBEHHO a’poaMHaAMHYECKHe K03 HLMEHTHI
BETPOBOr0 HAropa IpH BO3REHCTBAM BeTpa MO HOPMAIH H MO
KacaTe;TbHOM K IIockocTH dacana.
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Benuuunsl k03¢ (HIHEHTOB BeTpOBOro Hamopa k, u K,
MOTYT GBITh IPUHATHI B COOTBETCTBUH C JAHHBIMU TaOMHIIBL.

AsdpoanHamMuyeckne K03pPHUHEHTHI BETPOBOro Hanopa
ANA pazIHYHLIX dacafoB 3naHHH

CootHowenne | Tlepnenau- H as mBonz:a:m 3 S
raGapUTHBIX KYNAPHBIA PCHH PO aBeTp
CTOpOHa TUIOCKOCTH CTOpOHa
pasMepoB Harpas/eHHIO k.. okp ko
dacanos Betpa dacan k.
LxH 0,8 -0,4 -0,6
H
ISL< T 08 o 06
LxH 0,5...0,8 ks k
IsH<L IxH 06..08 x, 03..02

CoO0TBEeTCTBYIOIHE YUCIIOBbIE 3HAYEHHA KO3()(PHIMEHTOB
BETPOBOTO HANopa MOryT OBITh ONpeIENeHBI MO CIEAYIOIHM
3aBHCHMOCTSM:

2
ky =~1,08exp| -2,7-— |-0,05 npu 0<x <,
LH

rae L, H — nnuHa ¥ BhIcOTa (acana, MepneHIUKYIIpHOrO Ha-
TIPaBIEHHIO BETPOBOTO BO3JCHCTBHS, COOTBETCTBEHHO, M; / —
JuiMHa 60KOBBIX (acanoB, M; X — yIaJleHHe OT IIOCKOCTH JAaH-
Horo (acaja Mo IOBEPXHOCTAM IOKPHITHA H (acaloB, HMero-
mIHX pasMeps! [ x H, M;

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

k, =-0,1 mpu y>3H,
re y — yAaleHHe OT IUIOCKOCTH ¢acaja, UMEIOIIEro pa3sMepEl
I x H, BOOIH mOBEpXHOCTEH MOKPBITHS ¥ (pacamos, HMEIOLINX
pasmepsi L x H, M;

ky =k, npu x=1.



JIns KOHEYHOro BBIYHCIIEHHA a’pPOJMHAMHYECKHX KO03b-
¢unreHToB N0 3aBUCUMOCTH (1) IOMMKHO MCIONB30BATECA COOT-
BETCTBYIOIIIEE COYETAHHE Nnap U3 KOIGDUIHUEHTOB Kyy, Kis, Kwo,
npuoGpeTaromux, TakuM 06pa3oM, 3HaYeHHA KO3(PUIMEHTOB
k, ¥ k..

Jns BHINOJHEHHs PacueTOB OCHOBHBIX NapameTpoB HpO-
THBOABIMHOM BEHTHJISAIMH C MEHbIUEH TOYHOCTBIO JONYyCKaeTcs
BBIOOp a’pOAMHAMHYECKUX XapaKTEPHCTHK 110 HHKCHPOBAHHBIM
BEJIMYMHAM KO HUHEHTOB COrnacHO TaONMYHBIM JAaHHBIM
npu /< L<H.

Ins ydera M3MEHEHMA adpoJMHAMHYECKHX Ko3dduuu-
€HTOB BETPOBOr0 Halopa IO BEICOTE 3JaHHii NpexycMOTpeHa
KOppeJiuMs NpUBEACHHBIX TaGJIMYHBIX 3HAYEHMH MO COOTHO-
LIEHHIO BHIA

Ak = (kww - wo),
rae Ak — u3MeHseMblil 10 BHICOTE 3[aHHSA MapaMeTp, npuobpe-
tajomuit 3Hauenus 0,95, 1,08 u 1,20 nns HukHei, cpenHed u
BEepXHel TpeTH yKa3aHHOH BBICOTHI COOTBETCTBEHHO.

2.4. TlapaMeTps! HapyXHOTO BO3yXa I MPOEKTHPYEMBIX
00BEKTOB JOJDKHEI COOTBETCTBOBAaTh HOpMaM [1, 2, 4]. Benuuuny
CKOPOCTH ¥ HamnpaBiieHHE BeTpa ClieAyeT NMpHHMMaTb 1O JaH-
HBEIM METEOPOJIOrHYECKHX HaOMONEeHHH, OTHOCSIHXCA K TEPPH-
TOpHH 3acTpoiiku. TeMnepaTypy BHYTpEHHEro BO3yXa CIEeRyeT
OMNpeNeNATh COTrNacHO NPOEKTHOH TEXHONOTHH HKCITyaTalH
3maHus. {9 cucTeM BHITS)KHOH NPOTHBOABIMHOM BEHTHIISLUHMH
C eCTECTBEHHBIM NOOYXXIEHHEM TATH ONpeleleHne OCHOBHBIX
NapaMeTpoB JOJDKHO TPOM3BOAMTBCA KakK Ijif TEIUIOro, Tak M
IS XONOAHOTO mepHoza roja. ITpu 3ToM HTOroBble MapameTph
cliegyeT NpHHUMATh 1o Hanbosiee HeGNaronpHATHEIM YCIOBHSAM.



3. BBITSIKHASA ITPOTUBOABIMHAS
BEHTHJISIHAS

BerTskHas NMPOTHBOABIMHAA BEHTWIANMA O (yHKIWO-
HaNBHBIM NIPU3HAKaM TOApA3JeNsAeTCs Ha JBE OCHOBHEIE IPYIIIIEL,
OJ{Ha U3 KOTOPHIX OOBEIUHAET CHCTEMEI, IpeAHa3HaYeHHBIE UL
yAAICHHS NMPOAYKTOB FOPEHHS HEMOCPEACTBEHHO H3 MOMelle-
HAH (U3 TOpAIIEro MOMEIEHH), ApYras — CHCTEMBI IS yAaJie-
HHS OPOJYKTOB TOPEHHS M3 CMEXHBIX C FOPAIIUM IIOMEIIEHHUH.

3.1. Ynajiense npoayKTOB ropeHus
HeNocpeACTBEHHO H3 roPHINero NoMemeHus!

OnpeseneHre MacCOBOTO PacXolia YAQISEMBIX IPOXYKTOB
TOPEHHS HENMOCPEACTBEHHO U3 MOMEINEHUH OCyIECTBIAETCS Ha
OCHOBE ypaBHEHHA HEpa3phIBHOCTH BHAA

d
Asm _(psmh) =Gy~ Gsm s (2)
dt

rae Gy, Gy — MaccOBBI pacXof B KOHBEKTHUBHOH KOJIOHKE M
YAIAEMbIX HPOXYKTOB TFOPEHHA COOTBETCTBEHHO, KI/C; Pgy —
CpeHss IUIOTHOCTh ra3a B IBIMOBOM CJIOo€, 0OpasyromeMcs
B BEpXHEH YaCTH TOPAMIETO NOMEIIEHHs, KI/M’; A — TOImMHA
obpasyromerocs XIMOBOTO CJIOS, M; A gy — SKBUBAICHTHASA ILIO-
IA/TH CEUYEHHS TBIMOBOTO CJIOS B TOPH3OHTAIBHOM IVIOCKOCTH, M.

Jina pelneHus ykasaHHOTO YpaBHEHHS HEOOXOIHMO IoO-
HOJIHHTENbHOE HCIIONB30BaHUE 3aBUCHMOCTEN IS MOIIHOCTH
TETIOBBIENIEHHs Oo4ara foXkapa M CpeAHeil TeMmIeparypsl Ibl-
MOBOTO CJIOS:

Qf = angchchO 5 3)
T, =T +Som 19
Cpk (X(hls,,, + Asm)
—0u (Al + Asm )
cpsmGk

, @

x|1-exp



rac Qf — MOIITHOCTH TCILUIOBBIACICHUA o4ara rioxapa, kBT; n-

IIOJIHOTA CrOpaHHUs MOXAapHOH HArpys3Ky, Q,',’cp,wcp - NapaMeTpsl
noxapHO# Harpy3ku nmomemeHnus (npwi. 1); Fo— miomanp ro-
PEHHS TIOXAPHOM HArpy3KH, M*; Ty, T, — cpenHss TeMIiepaTtypa
IBIMOBOIO CJIOS M TEMIeparypa Bo3ayxa B momelneHud, K;
Cpsm> Cpk — YH€JIbHAs TEIJIOEMKOCTH ra3a IpH TeMneparype Tom,

Ty, xJIx/(xr) - rpag; o — K03 PHIHUEHT TEITOOTAAYH ABIMOBO-
I'O CJIOS B OrPaX/IAIONIHe KOHCTPYKIHH, KBT/(M* - rpax); r — Ko-
3¢ UIHEHT, XapaKTEepH3YIOIUiA TEMIONOTepH HAa H3NTydYEHHE;
lym — MaKCHMAIBHBIH NEPUMETP FOPH30HTAIBHOTO CEYECHHUS Abl-
MOBOTO CJIOf, M (M1 MOMEIICHUH NpPAMOYTOJBHOM (opMBI
C pa3MepaMH TI0JIa M HOTOJIKA axb yKasaHHBIH IEPUMETP CO-
crasnser g, =2(a+b)).

Jia onpezneneHns TeMIepaTypbl B KOHBEKTHBHOM KOJNOHKE
MoxeT OBITh pean30BaHa CleNyIomas 3aBHCUMOCTb:

=T+ L

3aBUCHMOCTh KOI((hHIMEHTa TEIUIOOTHAYH OT TeMIIepa-
TYpHI ABIMOBOTO CJIOS MOXKET OBITh IIPHHATA B BHIE

0. =0,01163exp(0,0023(T,m —273)).

IlpuBeneHHBIC 3aBHCHMOCTH 3aMBIKAIOTCSA YpaBHEHHEM
COCTOSIHHA ra3a ¥ (PyHKIHOHAJILHOH CBA3BIO MAacCOBOTO pacxoa
B KOHBEKTHBHO# KOJOHKE C MOLIHOCTBHIO TEIUIOBHIACIICHHS H
TOJIIUHON JHIMOBOTO CJION:

_ol
Psm = T.. 5 )
Gi = £(Qy.h), (6)

rac p, — NJIOTHOCTH BO34yXa, KI' / M3.
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3aBHCHMOCTB TEIJIOEMKOCTH OT TEMIIEpaTyphbl YCTaHaBIIH-
BAETCs COTJIACHO MPHUJI. 2 HACTOAIIMX PEKOMEHIAlHMH.

Tlopsnok ¥ colepaHue pacdyera C y4eToM CHENA(HKH
3alIAIaeMBIX MOMEMEHUH ONpeeNsIOTcs BHIGOpOM (YHKIHO-
HAIBHOM 3aBUCHMOCTH (6).

3.1.1. lns 3aibHBIX IOMEIICHUH pa3IMYHOro Ha3HaYCHHS,
B TOM YHCJIE 3DUTEJBHBIX M TOPrOBBIX, KOH(EPEHI-3aJIOB,
CHOPT3AIOB ¢ MECTAMH IS 3pHTeNell ¥ APYTHX MOROGHEIX mo-
MEILEH I, 3aBHCHMOCTD (6) MOXeT OBITh HCIOJIB30BaHa COTTIACHO
craHjapry [5] B Bune

Ge =0,071(rQ; )" (H - k)" +0,0018(rQ;), )
rae H — BbicOTa IOMELIEHHS, M.

3.1.2. lna aTpuyMOB pa3jIMYHOrO apXHTEKTYPHOrO HC-
MOJIHEHMS, IPY HATHYHH B HX 00beMax rajepedl Ha HECKOJIBKHX
YPOBHSX HJIM IPH KOHCTPYKTHBHOM OTAEJNCHHH 3THX 00BEMOB
OT 3T@XEH 3JaHMM, NPUHHMAIOTCI COOTBETCTBEHHO OTJIHYalo-
IIMecs pacyeTHbIE CXeMBI ra3oo0MeHa npu noxape. IIpu stom
IUTSL aTPHYMOB TaJIEPEHHOro THIa 3aBUCUMOCTS (6) MCTIONB3yeTCs
B BHJE 3aBUCUMOCTH (7), a 111 aTpUyMOB, KOHCTPYKTHBHO H30-
JIMPOBAaHHBIX OT dTaxkel 3JaHui, 3aBUCUMOCTH (6) MOXET OBITH
TIPHHSATa B COOTBETCTBUH CO CTAaHAApTOM [5] B clieyroleM BUJIE:

Gr =0,032(rQ, )"° (H - h). ®)

YacTHBIM ClIydaeM NepBOro U3 yKa3aHHBIX BapHAHTOB SB-
JsieTcs ra3000MeH B 00beMe aTpuyMa IpH BO3HHKHOBEHHH II0-
’Kapa HEMOCPEACTBEHHO IOA rajiepeeif B ypOBHE OCHOBAHMSA 3TOr0
arpuyMa. B nanHoM ciydae QyHKUMOHAIBHAS 3aBHCHMOCTH (6) Mo-
KeT OBbITh HCIIONB30BaHa COIMIACHO TOMY e CTaHaapTy [5] B Buae

G =0,36(0, )" (z+0,25H), ©)
rae W — HavanbHas UIMpHHA CTPYH ra3oo0pasHbIX NPOLYKTOB
TOpEHHs], UCTEKAIOWIEH U3-NI0J] OTPAXICHMH IajlepeH aTpuyMa, M;
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Z — BBICOTa OT YPOBHS OIPaXXACHHMS rajepey, OMbIBAEMOT0 HCTE-
Karolel cTpye#, 40 HIDKHEH rpaHHUIBI IBIMOBOTO CJios, M; H —
BBICOTa OT OCHOBAHMA aTpHyMa JI0 YPOBHS YKa3aHHOTO Orpa-
JeHMs Talleped, M.

Brnueykazannas o0yiacTh IpUMEHEHHS 3aBHCHMOCTH (8)
npueMiieMa U Al 3aKPBITBIX HAM3€MHBIX U MOI3EMHBIX aBTO-
CTOSIHOK, B TOM 4YHCJIE ITOMEHICHUH XpaHeHHs aToMoOmieit u
M30JIMPOBAHHBIX PaMIl TAKUX aBTOCTOSIHOK. [Ipuyem B momerie-
HHMAX XpaHEHHS aBTOMOOMJIEH ¢ MaHEXHHIM THIIOM IapKOBKU
pacyeTHass MOIIHOCTh TEIUIOBBIACICHUS Oyara IoXkapa COCTaB-
nsger 10 Oy =5,0 MBT (110 yciOBMIO BO3rOpaHHsS H IIOJHOTO

OXBaTa IUIAMEHEM OJHOIO aBTOMOOHIIA Ha JIO0OM OIHOM M3
IIAPKOBOYHAIX M/MECT 3all[MINaeMOro IOMEINEHHUS), a TOJIIUHA
JBIMOBOTO CJIOSL ONpENENseTcs PacIONOKEHHEM €r0 HUXHEH
IPaHHIIBI HE HUXKE BEPXHETrO YPOBHS JABEPHBIX IPOEMOB 3BaKya-
IMOHHBIX BBIXOAOB M3 JAaHHOIO MOMelleHHs. B moMermeHusax
IBYX- WJIH TPEXBSAPYCHOTO XpaHEHHS aBTOMOOHIIEH C MOXBEMHO-
IIOBOPOTHBIMH YCTPOﬁCTBaMH IIapKOBKH MOIIHOCTH TCILJIOBBLIC-
JIeHHs ovara I0Xkapa, COOTBETCTBEHHO, YIBAaWBAaeTCd WIH YTpa-
HBACTCA OT YKa3aHHOTO 3HA4YeHHS (IO YCIOBHIO BO3MOXKHOTO
BO3TOpaHHs aBTOMOOMIIEH, YCTaHOBJIEHHBIX BO BCEX sApycax OJ-
HOT'O M3 IapKOBOYHBIX YCTpoMCTB). IIpM 3TOM pacueTHas Toi-
IIMHA OBIMOBOTO CJIOS HOJDKHA OBITH OrpaHHYeHa YPOBHEM pac-
MOJIOXKEHHS BEpXHEH OKOHEYHOCTH KOPITyCOB aBTOMOOWIIEH, ycTa-
HOBJICHHBIX B BEPXHEM fIpyce IapKOBOYHBIX YCTPOMCTB (s
NpEeNOTBPAIIEHHS KaTacTpOo(pHIECKOoro pa3BHTHA MoXapa, o0y-
CJIOBJICHHOTO BO3MOXXHOCTBIO BO3ropaHus GoJbLIeH 4acTH HITH
BCEX aBTOMOOWUIICH BEpXHETO sipyca Ha Pa3MYHBIX MapKOBOY-
HBIX YCTPOMCTBaX MOA TEIUIOBEIM BO3AEHCTBHEM HArpeTHIX IIPO-
IYKTOB FOPEHHS B «OMBIBAIOIEM» JEIMOBOM CJIOE).
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IIpumenenue 3aBucuMmocteit (7) u (8) obycmopnuBaercs
B3aMMOPACIOJIOKEHHEM HIDKHEH T'PaHHIBI ABIMOBOTO CJIOS H
(axerna mIaMeHH Hajl 04aroM moxapa:

ecny z; <z (ypoBEHb HIDKHEH I'DaHHIBI JHIMOBOLO CIOS
pacroJioXeH Bbille (axena IUIAMEHH), TO ClIEAYET MPUMEHSTH
3aBucuMocTs (7);

€Clid 2, > z ((axen IIaMeHH BXOJHUT B ABIMOBO#M CJIO#), TO
IIPUMEHSETCA 3aBHCUMOCTH (8).

Ilpu 3TOM BBICOTa akena MIaMeHH ONPENENAETCH COOT-
HOIIIEHHEM BHJa

2=0,166(rQ;

CormacHO pa3zl. 2 HaCTOAIIMX PEKOMEHIALHM pacyeTHOE
OIpe/ieJICHHE OCHOBHBIX I1apaMETPOB BBITSDKHOM NPOTHBOIBIM-
HOM BEHTHJIALMH JaHHOH IpyNnbl HODKHO IPOM3BOJUTECA IO
YCTIOBHSM 3aIIHTHI TOJNBKO Ha MEPHOJ 3BaKyallHH JIOAEH U3 IMO-
MeleHuH, mubo ms obecreyeHHs AEHCTBHI MOXAPHBEIX IOA-
pa3zeneHui.

IlepBoe M3 yKa3aHHBIX YCJIOBHif YIOBIETBOPSET COOTHO-
IICHHUAM BHIA

0<t<1, — 0<h<hy,; (10)

T>T, — > Ay, (1)
rie T,T, — TEKyllee BpeMs M pacyeTHOE BpeMs 3BaKyallHH H3
TIOMEIleHtit; A, — NpeebHO NOMYyCTHMAs TOJIIIUHA ABIMOBOIO
clIosi, IPH KOTOpO# coxpaHsAeTcs CBOOOAHAs OT 3aAbIMIICHHS
BO3AyILIHAs 30Ha Ha TOPH3OHTAIBHBIX IYTAX SBaKyallHdH.

B stom cnydae G, < Gy.

Jlng npyroro u3 ykasaHHBIX YCJIOBHl CIpaBeIJIMBHI COOT-
HOUIEHHs BHJa

0<t<1, - 0<h<hy, (12)
rae T,T; — TeKyllee BpeMs U BpeMsl OKOHYaHHUS ClacaTelIbHBIX
pabor.

Y’
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B atoM cnyyae G, =Gj ¥ pacueT NapaMeTpOB BBHITSK-
HOH IPOTHBOABIMHOM BEHTUIIALNM OCyIIecTBIseTCA 63 HHTEr-
pHupoBaHHs ypaBHEHHS (2).
3.2. Yaanenne npoayKToB ropeHus
H3 CME’KHBIX ¢ FOPSIIMM NOMeImeHnit

PacyerHoe ompenmeneHue mapaMeTpoB CHCTEM IaHHOMH
rpyNnel IPOH3BOJHUTCSA B 3aBHCHMOCTH OT BHIa 0OBEMHOTO IO-
’*apa B IOMELICHHH, COOOIIAIOMEMCST CO CMEXHBIMH C HAM I10-
MEIIEHHSMH, B TOM YHCII€ BECTHOIOMISIMH, XOJUIaMH, KOPHIOPaMH,
TOProBBIMH MOJUIaMH, aTPHyMaMH U T. 1. COIJIaCHO MOJIOXKEHUSIM
crangapra [6] u comepxanuio MoHorpaduu [7] omnpeneneHue
BHJa OOBEMHOTO MOXKapa B NOMEINEHUH OCYIIECTBIIAETCA IPH
CpaBHEHHH BEIHYMHE! NPHBECHHOM YAEJLHOM MOXXapHOW Ha-
TPY3KH IIOMEIIECHUA C €€ KPHTHYECKUM 3HAYECHHEM:

€CIM gk > Zhep, TO B TIOMEIIECHHU OyJeT moxap, perynu-
pyeMslii BeHTHIIALHEH (3a€ech u fanee — [IPB);

€CIM g < Zip, TO B TIOMEIIEHUA OyET NOXap, peryJH-
pyeMslii Harpy3ko# (3xech u nanee — ITPH).

Ipu IIPB makcuMainbHas cpegHeoObeMHas TeMIiepaTtypa
B ropsieM IOMEIIEHHUH corjlacHO MoHorpaduu [7] coorBerct-
BYeT 3aBHCHMOCTH BHJa

Tomax =T, +940exp(0,0047 g, — 0,141), (13)
rae Tomax — MaKCHMaJbHas CpeHeoOseMHas TeMIIepaTypa B IoMe-
menny, K; 7, — HaganeHas TeMiieparypa Bo3AyXa B HoMemmenud, K;
go — NOXapHast Harpy3Ka MOMEIIEH s COIIacHo Ir. 1 mpu. 1.

3HaueHHEe MaKCHMAIBHOM CpenHeoOBEMHOM TeMItepaTyphl
B ropameM nomemenuu npy [IPH onpenensiercs cornmacio Mo-
Horpaduu [7] 3aBHCHMOCTBIO CIIEIYIOLIETO BHA:

Tomax =T, +224g0°%, (14)
re g; —OXapHas Harpy3Ka MHOMELIEHUA COIIacHO M. 2 nput. 1.
14



VkazaHHble 3aBUCHMOCTH HCHONB3YIOTCA IA ONpeeie-
HHA IapaMeTPOB BBHITKHOH IMPOTHBOABIMHOM BEHTHJIAIHH CHC-
TEM JAHHOH Ipynmsl.

3.2.1. ins ompenencHUs TeMIEpaTrypsl B MOTOKE Ia3oB,
BBITEKAIOIEM H3 TopAmero MOMEMEHHs B KOPHAOP, COIMacHO
MoHorpaduu [7] Z0/DKHO GBITH HCMONHE30BaHO COOTHOMICHHE BAZA

To = 0,8Tomax» @15)
rae Ty — MCKOMOE 3HAYeHHE TEMIEPaTypH rasoB, NOCTYNAlo-
IMX U3 ropsmero noMemenus B Kopaaop, K; Toms — MakcH-
ManbpHas cpeiHeoObeMHas TEMIEPATypa B rOpSINEM HOMeIme-
HUH (B 3aBUCHMOCTH OT BHAa noxapa — [IPB wm ITPH), K.

Jns onmpeneneHus yCpeAHEHHOH TeMIEpaTyph JHIMOBOTO
CIIOSi B KOPUAOpPE HCIONB3YeTcs CIEeRYyIOmas 3aBHCHMOCTb, II0-
JTy4eHHas MHTETPHPOBAHHEM SMITMPHYECKOTO YpaBHEHHA, Xa-
PaKTEpH3YIOLIEr0 H3MEHEHHE TEMIIEPATYPHI B ILIMOBOM CJIO€ O
IUIMHE KOpHOopa:

L22(% —T,)(Zh,,,, +Ii)

T:vm = T;- + x
L
x |1-exp L 0,58 , (16)
(Zh:,,, +-IAiJ

rae Tg,, T, — cpenHsas TeMieparypa AbIMOBOIO CJIOS H TEMIIEpa-
Typa BO3yXa B KOPHAOpE COOTBETCTBEHHO, K; A, — npenensHas
TOJIIMHA JHIMOBOTO CNOA, M; A.— IUIOINaAh KOPHAOPa, nz; I —
JJIMHA KOPHZIOpa, M.
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Ilpu Hcnonp30BaHMM B pacdyeTaXx NAHHOM 3aBHCHMOCTH
npenenbHas TONIHHA JHIMOBOTO CJIOS JOJDKHA YIOBIETBODPSTH
YCJIOBHIO:

0,5<hy, / H<0,6,
rae H — BricoTa kopHuopa.

Pacuer 3axaHuMBaeTCA ONpEAEICHHEM MacCOBOTO pacxona
yIandeMbIX H3 KOPHIOpa MPOAYKTOB FOPEHHs IpH I0Xape Co-
IJ1aCHO 3aBHCHMOCTH

Gom = .rmAdHo’sa an
rae G, — MaccoBbiil pacXoX yAaJaseMbiX HEMOCPEACTBEHHO U3
KOpHJIOpa NMPOAYKTOB FOPEHHUS, KI/c; Ay — MioImaas ABEPH IpH
BBIXOJIE M3 KODHOpa IO TYTAM 5BaKyamuu, M°; H; — BICOTa
3TOH JBEpH, M.

3nayeHus ko3pduimenta kg, B FaHHOH 3aBHCHMOCTH CO-
crastoT 1,0 ¢ 1,2 114 )KHNBIX M OOLIECTBEHHEIX 30aHHI COOT-
BETCTBEHHO.

IIpusenennsie 3aBucumoctd (16) u (17) moryr OBITH HC-
TIONb30BaHb! UL ONMpeAeNeHUs MapaMeTPOB BBITSKHOU MPOTH-
BOJILIMHOM BEHTHJIAIMM, NPEJHA3HAYEHHON TalOKe IUIA 3aIlUTHI
H JPYTHX CMEXHBIX C TOPALIMM MOMEIIEHHH: XOJUIOB B OHO-
YPOBHEBBIX BecTHOIONEA.

3.2.2. Tns BectuGroneit, coobiaromuxcs ¢ AByMs U Gonee
YPOBHAMH, a TakXke I TOPrOBEIX MOJUIOB (3aKpHITHIX ranepei,
COOOLIAIOIMXCSA C TOPrOBBIMH 3alaMH Pa3NMYHON MIoIanu)
aTpUyMOB MOXeT OBITh HCIOJIb30BAHA perjiaMEHTHPOBaHHAN
cTaHAapToM [5] 3aBHCHMOCTB BHJA

Gy =0,68(4, HY? )'/ (2, +a)" +1,594,H1, (18)

rae G, — MaccoBBI pacxol B KOHBEKTHBHOH KOJIOHKe, KI/C;
4,, — unomanp npoeMa ropamiero HIOMEEHUs, COOOIIAROLIErocs
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C 3alllUINaeMbIM BECTHUOIONEM, MOJUIOM, aTPHYMOM, v%; H, -
BBICOTa 3TOrO NpoeMa, M; Z,, — PaccTOSHHE OT BepXa JaHHOTOo
TpoeMa JI0 HIKHEH I'paHMIbl JHIMOBOTO CHOS, M.

Bxopaimuit B JaHHYIO 3aBHCHMOCTH T€OMETPHYECCKHH
KOMILIEKC COOTBETCTBYET COOTHOIIEHHIO BUAR

a=2,442°HYS ~2,1H,,.

B nononnenue x 3aBucumoctu (1) s pacyera ycpenHeH-
HOlf TeMIlepaTyphl JHIMOBOTO CJIOSl MOXET OBbITH NPHHATA 3aBH-
cuMocTh (4).

C yd4eToM CIIOKHOCTH IPUMEHAEMBIX B HACTOAIIEE BPEMsI
MPOEKTHBIX 0OBEMHO-TLIAHHPOBOYHBIX PEINEHHi M TEXHOJIOTHH
SKCILTyaTallil COBPEMEHHBIX 3[aHHii NIpH HEOOXOMHMOM U HOC-
TaTOYHOM OOOCHOBaHHM JOIyCKaeTcs MoAuGUKalHs pacyer-
HeIx 3aBucuMocteit (4), (7)...(9), (16)...(18). Mozudumupo-
BaHHBIE TakMM 00pa3oM 3aBHCHMOCTH He HOJDKHBI MPOTHBOpE-
YUTh (PU3MYECKHM 3aKOHOMEPHOCTSAM HPOILIECCOB TEILIOMAacco-
oOMeHa MoMeIeHuH IpH N0Xape U YCTaHOBJICHHHIM HOPMAaTHB-
HBIM Tpe6GoBaHUsM [1, 2].

4. IPUTOYHASA NIPOTUBOJABIMHASA
BEHTIJIALIAA

CucTeMbl IPUTOYHOH NIPOTHBOABIMHON BEHTH/ILHH IIpe.-
Ha3HaueHB! /Ul ToJa4yy Hapy)KHOro BO3AYyXa W CO3[aHHS U30bI-
TOYHOTO JaBJIECHHS B 3alIMINAEMBIX JTECTHUIHO-THGTOBBIX y371ax
H TaMOyp-lLTIO3aX, a TaKkKe IS KOMIIEHCHpyomed oaadu
BO3/lyXa B IOMEIICHUS M KOPHIOpHI, 3alIHINaeMble BBITSXKHON
NPOTUBOJABIMHOM BeHTHIALKEH. KpoMe TOro, cuCTEMBI IPHTOY-
HOM NPOTHBOABIMHOM BEHTHJISILMH HEOOXOMMMBI IS 3allUTHI
noMenIeHHit 6e30nacHbIX 30H. IIpuHIMN AeHCTBHA KaKROH TaKoH
CHCTEMBI CYLIECTBEHHO Pa3NH4acTCs B 3aBUCHMOCTH OT €€ BUIA,
410 06yCIOBIMBaET 0COOEHHOCTH ONpEACICHHS ee IapaMeTpOB.
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CornacHO pa3sj. 2 HacTOALIMX PeKOMEHIAIWi pacipere-
JIeHHE JaBJ€HHA IO IPOTHBOMOJOXHBEIM (pacanam Ham3eMHOU
YaCTH 3/JaHUSA ONPEEIAETCS COOTHOIIEHUAMH BHA

Powi =—ghi(Pa—Pr)+0,5kawaan; (19)

Pyoi = —ghi(pa -pr)+0, Skawopavt%s (20)
roe P,,; — Tepenaji OaBieHHA Ha HapYXXHBIX OrPaXJArOLIHX
KOHCTPYKIIUSAX 3/IaHHUs II0 BBICOTE C HaBETPEHHOMN CTOPOHEI, [la;
P,o; — TO Xe, c 3aBeTpeHHO# cropoHsl, Ila; 4 — BBICOTa i-rO
3Taxa (OT YPOBHS IUIAHHPOBOYHOM OTMETKH HH)KHErO Hal3eM-
HOro 3TaXka JJO YPOBHS OTMETKH Iojia i-ro 3taxa), Ila; kg, —
k03¢ dHIMEeHT BETPOBOrO Hamopa IS HapyXHBIX Orpakaaro-
IIHX KOHCTPYKIHI, paCHONOXKEHHBIX MO YIJIOM O. K HallpaB-
JICHHIO BETPa; Kawo — TO K€, JUI1 MPOTHBONOJIOXHOTO ¢acana;
Pa, Pr — IUIOTHOCTH HAPY)KHOT'O BO3AyXa Ipu Temmeparype 1, u
IUIOTHOCTh BO3JyXa B MOMEIIEHAUAX 3NaHUs pu TeMueparype 7T,
COOTBETCTBEHHO, K; v, — BEeJIHUMHA CKOPOCTH BETpa, M/C.

Temmneparypy Bo3AyXa BHYTPH 3[aHHS, KpOME KOPHIOPOB
M XOJUIOB Ha 3Ta)ke M0XKapa, a Taloke BECTHOIOMIS IIaBHOTO BXOJa
(moMemendii BXOAHOH Ipynmel), ClIE€AyeT NPUHHUMATh B COOT-
BETCTBHH C IIPOEKTHOH TEXHOJOTHEH SKCIUTyaTalluH.

B cBoo ouepens, TeMmepaTrypa BO3AyXa B 3alUINAEMbIX
JIECTHHYHO-IM(TOBBIX y37IaX ONpeAesIeTCsS COOTHOLICHHEM BUIA

T,=T,=0,5(T, +T,). @n

COOTBCTCTB)'}OHICC pacOopeaeiCcHHE NaBJIICHUA BHYTPH
HaJ3EMHOM YacTH 3aHHS onpeneaacTCss COOTHOILCHHEM BHIa

Pri = —ghi(pa - pr) + Oazs(kaww + kawO ) pav3 . (22)

Onpeneneane apaMeTpoB HpPlTO‘{HOﬁ HpOTHBO}I[bIMHOﬁ
BEHTHIALHH OJIA JICCTHH‘IHO-JIHQ)TOBHX ¥Y310B HaA3eMHOHR 4acTH
3aHHiH OCYHIECTB/BICTCA B 3aBHCHMOCTH OT WX Pa3sMELICHHA.
TpH NPHUMBIKAHHH K HApYXXHBIM OrpaXXJarOllHM KOHCTPYKUHAM
HIIHA B HCHTPAJIBHOM AApe.
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4.1. ITonpaua BO3AYXa B JeCTHHYHLIE KJIETKH

4.1.1. Jins neCTHUYHBIX KJIETOK HaJ[3¢MHOH 4acTH, IPUMBI-
KaroIMX K HapyXHbIM OrpaXKAArOLIMM KOHCTPYKIHSAM C YCTpOH-
CTBOM 000COGJIEHHOTO HApyXHOIO BHIXOHA, BBUAY OTCYTCTBHS
BHYTpEHHeH CBs3H (IBEPHBIX IPOEMOB, COOOMAIOMIMXCS C MPH-
JIEralolMMH KOPHJOpaMH, XOJUIAMH, BeCTHOIONSIMMU) HA YPOBHE
HHXKHEro HajJ3eMHOro ([IEpBOro) 3Taka, BHyTPEHHEE AaBJICHHE
Ha YpOBHE '€OMETPHYECKOro LEHTPa ABECPH JIECTHUYHOMN KIETKH
BBIIIETIEKANIETO 3TaXa JOJDKHO COCTABIIATE:

Py =20-g(h +0,5ha2 )(ps —pr ) +
+ O: 25 (kaww - kawO ) pa"c%' (23)
Hpn 3TOM pacxXxo[ BO3AyXa, HCTCKAIOMIETO 4CPE3 HapPyXK-

HBIA BBIXOJ JIECTHHUYHOW KJICTKH, ONpEACHACTCS 3aBHCHMOCTBIO
BUOA

2p;
ngd + ér +1
Fd

a

Gy = 60z [ 25 kuww awO)paVa

Esz
1/2

+20- g (7 +0,5%22) (ps =P, ) +0,58ha (Pa —ps) |t - (24)

rae Gy, —MacCOBEIH pacXo[ BO3NyXa 4Yepe3 HapyXKHbIH BHIXOX
JIECTHHYHON KIeTKH, Kr/c; Fu,— NIomans ABEpH HapyXHOTO
BBIXOJIA IECTHHYHON KIeTKH, M°; F; — Iuiomann ropmomam;non
TPOSKIMH Mapiieil ¥ IUIOMANOK JECTHHYHOM KJICTKH, M g —
BBICOTA ABEPH HAPYXXHOTO BHIXOAA JIECTHHYHOM KIETKH, M; A —
BBICOTa JBEPH JIECTHHIHOH KJIETKH Ha 2-M HaJI3eMHOM 3TaXe, M;
n — KOJHMYECTBO MOCJIENOBaTENHPHO PaCliOIOKEHHBIX IBepeit
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HapY)KHOrO BBIXOJIa JICCTHHYHOM KJIETKH; Z — KO3 dHImeHT co-
NPOTHBJICHHS] MapIlei JeCTHHYHOM Kierku (z=1 mns IOByx
Mapinel NECTHHYHOH KIETKH B NMOAbeMe Ha 2-H 3Tax 3aHHA);
£4— k03 (UIMEHT MECTHOTO CONPOTHBJICHHSA mpoeMa; &,—
K03(UIHEHT MECTHOrO CONpPOTHBIEHHS TamOypa HapyXHOTO
BBIXOJA.

YucnoBple 3Ha4YeHHs KO3()(OHLIHEHTOB MECTHOrO COIPO-
THBJICHHS COCTaBIISIOT:

gd = 2, 44 N

&, =0 (ansa opsamoro Tambypa);

€, =0,99 (s npsmoyronsroro raMypa);

& =2,9..4,0 (ans z-o6pa3Horo Tambypa).

MaccoBslit pacxol BO3Ayxa 4epe3 OTKPHITHIH IPOEM JIeCT-
HMYHOH KIE€TKH Ha YpOBHE BTOPOr0 HAA3EMHOTO 3TaXa 3JaHHH
ONpeneNIeTcs 10 COOTHOMEHHIO

GSZ = G.!'m ’ (25)
q

rae Gy —MaccoBbIf pacxoll BO3yXa, NOCTYNAIOIIETO Yepe3 OT-
KPHITHI JBEPHOH IpoeM Ha 3Taxe noxapa, kr/c; Gi,— Mac-
COBBIIf pacxoll yAamdeMbIX NPOAYKTOB IOPEHHA IO 3aBHCHMO-
ctsMm (7)...(9), (17), (18) ¢ yuerom coorHOomenui (10)...(12);
g — pac4eTHOE KOJNMYECTBO JIECTHHYHBIX KJIETOK, HMEIOIMX BbI-
XOZIBI B TOT X€ KOPHAOP (IIOMEIEHHE) TOro XXE 3TaXa ¥ 3alliy-
INaeMBIX TIPHTOYHOH NPOTHBOABIMHON BEHTHIIUMEH (NIpH On-
HOM JIECTHHYHOM KJIeTKe: ¢ = 1, IpH ABYX H 6oJiee TECTHHYHAIX
KJIeTKax: ¢ =p — 1, rae p — dakTudeckoe KOJNHYECTBO JIECTHHY-
HBIX KJIETOK).

Ecna Gy > Gy, TO Ha NOCHERYIOINMX 3Tamax pacuera
npuHEMaeTcs 3HadeHne Gy, B IPOTHBHOM Clyydae JaibHeiimmii
PacyeT OCYIIECTBISETCA 110 3HAYEHHIO Gy
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[TocnemoBaTebHO I8 KaXJIOTO BBILIEIEHKAIIETO 3Taxa
onpeacnaeMoe JaBJICHUAC U MAacCCOBBIH pacxoj Bo3ayxa COOTBET-
CTBYIOT 3aBUCHMOCTSAM!:

Ps(i+l) =P +0, Sgspsv.%i 5 (26)
Gy(is1) = Gsi + AGy(in1)» 27

rae P — naBiieHue B JICCTHHYHOM KJIETKE HA YPOBHE i-ro Taxa, I1a;
Pg(i+1) — TO Xe, B ypoBHe (i + 1)-ro 3Taxa, I1a; &; — xoadduuueHt
MECTHOT'O CONPOTHUBIIEHHS JIECTHUYHOU KJIETKH; V;; — CKOPOCTh
BO3/yXa B YPOBHE i-F0 3TaXka JICCTHHYHOM Kierku, m/c; Gy —
MAaccoBBI pacxoj BO3AyXa B YpOBHE i-r0 3Taxa JECTHHYHOH
KIIETKH, Kr/c; Gy +1) — TO ke, B ypoBHe (i+ 1)-ro staxa, Kr/c;
AGg(;+1) — yTEUKH BO3IyXa Yepe3 HEIUIOTHOCTH [IPOEMOB B YPOBHE
(i+ 1)-ro sTaxa JIECTHHYHOM KJIETKH, Kr/C.

3HayeHHe Ko3(QQUIHEeHTa CONPOTHBICHUS JIECTHHYHOH
KJIETKH MOXeT ObITh NpUHATO & = 60 (IIpH OTCYTCTBHH AOMNOJ-
HHUTENBHBIX JaHHBIX B COCTaBE MPOEKTHON JOKyMEHTAIHH).

CkopocTh BO3IyXa B YPOBHE i-r0 3Taxa JIECTHUYHOH
KJIETKH ONpeJieNIIeTCsl COOTHOIIEHUEM BHAA

vy = 28)

ps ks

VYTeukd BO3[yXa 4Yepe3 HEIUIOTHOCTH ABEPHBEIX IIPOEMOB
B ypoBHE (i+1)-ro 3Taxka JECTHHYHOH KJIETKH ONpeaefIoTCs
3aBHCHMOCTBIO CJIEAYIOIIETO BH/IA:

F;i i+1)

AGg(iar) = (1/2 l: s(ist) + g(h(m) +0,5h(41) ) x

1/2
X (ps —Pr ) 0 25 (kaww awO ) Pan:l s (29)

rae Fgi+1) — IUTOManb ABEPH JIECTHUYHOM KiIeTkH Ha (i+1)-M
3Taxe; Sy, — XapaKTEPHCTHKA yOENBHOTO CONPOTHBIICHUA 303-
IyXOTIPOHHIIAHHUIO 3aKPHITOH ABEPH JICCTHHYHOMN KJIETKH, M 3/kr.
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Ipu ycrpoiicTBe ARIMOra30HENPOHALAEMEIX JBEpE JIeCT-
HUYHOH KJIETKH YTE€YKH BO3AyXa 4Yepe3 HHUX OMNpPENENAIOTCS
3aBHCHMOCTBIO

Fyin

AGyg(isn) = S [Ps(m) +g (h(m) +0,5h,(4) ) X

dsm

112
%(Ps =P )=0,25(Kaww ~kawo )P | 5 (30)

rae Sgsm — XapaKTEPHCTHKA YAEIbHOTO CONPOTHBIIEHHS JIbIMO-
ra3oIpOHMILIAHHIO 3aKPBITOH IBEPH JIECTHUYHOH KIIETKH, M/KT.

BenuuuHbl XapaKTEPHCTHK YHENBHBIX CONPOTHUBIECHHH
BO3JYXONPOHUIIAHUIO ¥ ABIMOTa30NpPOHHUIAHHMIO JOKHEI OIIpe-
JEJATECA B COOTBETCTBHH C TEXHMYECKMMH AAaHHBIMH H3IENHi
(XOHCTpYKIMH [Beped, IpPEefyCMOTPEHHBIX IIPOEKTHOH [OKY-
MeHTalue) Ha OCHOBE PEe3yJIbTaTOB CTAHIAPTHHIX HUCIIBITAHHIM
o6pa3noB cepHitHOH npoxykiuMHu. s pacueToB MeHblIEH TOY-
HOCTH MOTYT GBITh IDHHATHI 3HAYCHHSL:

5, = 3300,
Ps
60000

Saom = )

Ps

VTeuku Bo3ayxa depe3 OKOHHBI NPOEM JIECTHHYHOM
KJIEeTKH Ha ypoBHe (i+1)-ro 3Taxa ONpemensIoTcs 3aBHCHMO-

CTBIO BHA
(P_g(i+]) + g(hiﬂ +0, Shd(i+l) ) (ps —Pr ))0,67 G1)
K, >

rae R, — compoTHBIEHHE BO3AYXOIPOHHIIAHHIO 3aMOJHEHUH
OKOHHBIX MPOEMOB, ONpENeNieMOe COrjacHo HopMmam [3],
m? - u - TTa/kr.

AG,is) =k

22



CyMMapHBIE YTeYKH BO3/yXa Hepe3 HBEPHOM M OKOHHBIH
[IPOEMbl JIECTHHYHOM KJIETKH Ha ypoBHe (i+1)-ro 3taxa co-
CTaBJIAKOT:

AGs(i+l) = AGsd(i+1) + AGsw(i+l)~ (32)

Pacuer no npuBenenHsM 3aBucuMoctsM (23)...(32) mon-
XEH MPOU3BOJIUTHCA OO JOCTH)KEHHUS BEPXHETO 3TaXKa JIECTHMY-
HOH KJIETKH:

i=N,
rae N — nopsaKOBBIH HOMEP BEPXHETO 3TAXa JISCTHAYHOH KISTKH.

Ilpu sTOM nepernan JaBIeHUsS Ha 3aKpHITBIX JBEpPSAX JIECT-
HUYHOU KJIETKH HE JOJDKEH MpPEeBBINIATh MAKCHMAIBHO JOMYC-
TrMoe 3Hadenue 150 ITa. Ecnm B xone pacuyera ompenenseMas
BEIMYMHA Tepenaja JaBieHHs IOCTUTaeT YKa3aHHOTO MakcCH-
MaJIbHO JOIYCTHMOTO 3HAYCHHS WJIH IPEBBINAET €ro, TO JIeCT-
HUYHAas KJIETKa HE BBIIIE YPOBHA NaHHOTO 3TaXka MOIJICKHT pas-
JEJIECHUIO PaccedKoi Ha 30HbL [ BhImienexameit 30HbI NecT-
HHYHOH KJIETKH JOJDKEH OBITH NMPOU3BEJECH pacyeT B aHAJIOTHY-
HOH mocnemoBaTenbHOCTH 6e3 yyera BhIOpoca BO3Ayxa depes
Hapy>XHBIH BBIXOJ, HIKHETO 3TaXa 3TOU 30HBL.

B3ameH cocpeoToueHHOH MoAayM BO3AyXa B BEPXHIOIO
YacTh 3aIIMINACMON JICCTHHYHON KIETKH HIH KaXIJOH KOHCT-
PYKTHBHO BBIJEJICHHOH 30HBI 3TOH JIECTHWYHOH KJIETKH MOXKET
OBITH IIpeAyCMOTpEHa pacnpenesieHHas 1ojja4ya BO3ayxa Ha pas-
JMYHBIX YPOBHAX (3TaXKax).

IlpuBeneHHas BbIIE NOCIEIOBATENBHOCTh pacyera HE MO-
xeT OBITH BOCIIpOM3BeAEHA B BapHaHTaX MoJa4d Hapy»KHOTO
BO3lyXa C HHXKENEXalllUX YpPOBHEeH OTHOCHTENHHO BEPXHETO
YPOBHS (3Ta)ka) 3alIMINAEMOM JIECCTHHYHOM KJIETKH MM OTHOCH-
TEJIbHO BEPXHHUX YPOBHEH KOHCTPYKTHBHO BEHIEJICHHBIX 30H 3TOH
JIECCTHUYHOM KJIETKU.
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4.1.2. Ing necTHHYHLIX KieToK mo n. 4.1.1 npu mononuu-
TEJIBHOM MX COOOINEHMH C XOJUIaMH, BECTHOIOJSAMH HMXXHETO
HaJ3eMHOTO 3TaXka, HANPHMED, Yepe3 TaMOyp-LUII03bl, KOTOPBIE
3alMINEeHH] aBTOHOMHBIMH CHCTEMaMH IPUTOYHOH IPOTHBO-
IBIMHOM BEHTHJIAIIMH, PEKOMEHOBAHHEIE BHINIE HOCIIENOBa-
TEBHOCTD M COZIEpXKaHHe PAaCYETOB OCTAIOTCH HEU3MEHHBIMH.

B ciydae ycTpo#icTBa mO3TaXHBIX BHIXOJOB B MOAOOHBIE
JIECTHHYHBIE KJIETKH 4epe3 TaMOyp-HUIO3b! ¢ aHAJIOTHYHOM 3a-
LIMTOH MOCIEAHHMX NPHTOYHOH IPOTHBOABIMHON BEHTHIIALMEH
U3 M3I0XKCHHOH IOCNEeOBATENRHOCTH pacyeTa HCKII0YaeTcs
3aBHCHUMOCTH (25).

Ecnu B3amen TamMOyp-numo3a IpH JOTIONHHUTEIBHOM BBI-
XOAE B TaKylo JKe JIECTHHYHYIO KIETKy M3 BecTHOlois, xomna
HIIM KOPHAOpPa HHDXKHEro 3Taxa INpeAyCMOTpeHa OXMHapHas
JIBEPB, TO B MOCJIEJIOBATEIBHOCTH ¥ COEPIKAHUHA pacdeTa JOJKHEI
6bITH IPElyCMOTPEHH! CIIEAYIOIHE H3MEHEHHS.

3aBucuMoOcCTS (23) npeobpasyeTcst B 3aBUCHMOCTE BHJIa

Py, =20-0, 5gh. (p_f —Pr ) +0, 25(kaww = kawo ) pavt%- (33)
3aBHCHMOCTB (24) NPHBOAMTCA K 3aBUCHMOCTH BHAA

2ps
Gsa = m[os 25 (kmvw - kuwo ) X
FZ
1/2

XPav2 +20+0,58h4 (Pa —Ps )] . 34

4.1.3. JInsg necTHHYHEIX KNETOK HaA3eMHOM 4acTH, pacio-
JIOXCHHBIX B LCHTPAJILHOM AApE M MMCIOIUMX H30JHPOBaHHbBIE
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Hapy’kHble BBIXOABI (6€3 JONMONHHTENLHOIO COOOIIEHHS C BECTH-
6roJeM, XOJUIOM MM KOPHAOPOM HHDKHETO HAN3EMHOIO 3Taxa),
BHYTPEHHEE JIaBJICHHE HA YPOBHE BBIIIENIENKAIIEr0 3Ta)ka JODKHO
COCTaBJIATE:

Py =20~ g(h +0,5hs2)(ps — pr)- 35)

ITpu 3TOM pacxon Bo3myxa, HCTEKAIOLIEro 4Yepe3 Hapyx-
HBII BBIXOJ TAKOW JICCTHHYHOM KJIETKH, OIPENENAIECTCS N0 BBIUE-
TIPUBEJEHHOM! 3aBUCHMOCTH (24).

JIns1 IeCTHUYHBIX KJIETOK HaJ3eMHOH 4acTH, pacroJioxKeH-
HBIX B LEHTPAIGHOM Spe U HE HMCIOIIMX HENOCPEICTBEHHOTO
BBIXOJ]a HapyXy, HEOOXOAUMO HOPMAaTHBHO TpebyeMoe yCcTpoH-
CTBO TaMOyp-IIUTI03a, ABTOHOMHO 3alHIIAEMOr0 NPHTOYHOH
IIPOTHBOJABIMHOA BEHTHJISILIMEH H OTHENSIOMET0 BHYTPCHHHE
BBIXOJIbI TAKHUX JIECTHUYHBIX KJIETOK OT BECTHOIONS (MOMELICHUH
BXOJHOHW rpynmsl 3naHus). B aTom ciyyae 3HadeHue pacxona
BO3I[yXa Ha ypOBHE BTOPOrO 3Ta)ka JIECCTHHYHOH KJIETKH OIpe-
JIeeTcsl 3aBUCHMOCTBHIO (25), MCHONB3yeTCs Ha NOCIEXYIOHIAX
JTanax pacyera corjiacHo ¢popmynam (26)...(28), (32) u B coue-
TaHHH C 3aBUCUMOCTSAMH BHJIA

12
Pi+1 +g h,'+1+0,5hd,-+| Ps —Pr
AGggiy = Fa(i) wn | 5 ( )) ( ) ; (36)
da
Pyis) +8(ha +0,5hginy (s =pr) i
AGgy(1) = Fain) S .37

BBuny oTCyTCTBHS B JECTHHYHBIX KJIETKaX LEHTPAIbHOTO
sfipa OKOHHBIX IIPOEMOB YTEUKH BO3AyXa dHepe3 3allOJHEHHS
3THX IPOEMOB B pacueTe HCKIIOYAIOTCH B cooTHomieHue (32)
CTaHOBUTCS TOKIECTBEHHBIM 3aBUCHMOCTH (36) nmubo (37).
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4.1.4. JlectauuHple KIETKH IOA3EMHOM 4YacTH [OJDKHBEI
BBIMOJTHATBCS COTrMIACHO HOPMATHBHBIM TPEOOBAHHAM C HEIO-
CPEACTBEHHBIM W KOHCTPYKTHBHO H30JIUPOBAHHBIM BBIXOIOM
Hapy>Xy Ha YPOBHE HH)KHETO 3Ta)Ka HAA3€MHOM 4acTH 3[aHus.

CooTsercTByIOLIEE paclpeie/ieHHe JIaBJICHUsI BHYTPH MOJ-
3CMHOﬁ YaCcTH 3JaHUA COOTBETCTBYET C.IICI[erIIICﬁ 3aBHCUMOCTH:

Pi=g(hn—hi)(pa—pr), (3%)
rze P,_; — JIaBlieHHE B IOMELIEHUAX Ha YPOBHE IIOJIa MHHYC i-TO
MOJ3EMHOrO 3TaXKa 3xanus, I1a; A_, — rmybuHa moja3eMHOM YacTu
WIH YypOBEHb OTMETKH I10J1a HHXKHEro IO3€MHOT0 3TaXka OTHO-
CHUTEJIFHO YPOBHS OTMETKH I0JIa HH)KHETO HAA3EMHOIO 3Taxa
(oTpHuaTenbHas BENHYNHA), M; A_; — YPOBEHb OTMETKH II0Ja
MHHYC i-TO TOI3€MHOI0 3TaXa OTHOCHTEIBLHO YPOBHS OTMETKH
T0J1a HYXKHETO HaJI3eMHOr0 3TaXka (OTpUIaTeNbHas BeJIMUHHA), M.

Ilepenan naBleHHS B YPOBHE T'€OMETPUYECKOIO IEHTpa
ZIBepeil BHYTPEHHHX BBIXOZOB JIECTHMYHON KJIETKH Ha KaXIOM
II0113CMHOM 3TaXke JO/DKEH COOTBETCTBOBATH YCIIOBHIO:

AP,_; 220 [a.

IIpu 3TOM MMHHMAJIFHO HEOOXOOMMOE AABIECHUE B JIECT-
HUYHOH KJIETKE B YPOBHE I'€OMETPHUYECKOTO IICHTpa ee ABepeH
Ha BEPXHEM ITOJI3€MHOM 3TaXe JOJDKHO OBITH HE MEHee:

Py =20+ g (hn = (hei +0,5h1)) (Ps —pr)- (39)
COOTBeTCTBleIIIee MHHHMAQJIBHOE 3HAQUCHHUE pacxoda BO3-

JlyXa 4Yepe3 HapyXXHbIH BBIXOJ JIECTHUYHOM KIIETKH ONpeneseTcs
3aBUCHMOCTBIO BHA

- 2ps
Gia = nEy+5 +1_60z 0,25 (ke = kawo ) x

FL T FZ

26



12

xpav2 + Poi — 8 (hn—0,5ka)(Pa —Ps) ] - (40)

JlaBieHde W pacxoj BO3AyXa Ha HIDKENEKAIUX 3TaXKax
ONPENENSIIOTCS  IOC/IENOBATENLHO COIJIaCHO  3aBHCHMOCTSIM
(26)...(28) 1 COOTHOIIEHUSM CIEYIOLIETO BUJIa:

AGig(-i1) = %% [Ps(—i—n - 8 (e ~(Her) =0, Sha iy ) )x
“(pe-p)] @
AGg(-in1) = E%Q[&(_,-_,) =8 (e~ (Ao = 0. 5haiy )¢
«(pe-p.)] @)

MaccoBslit pacxon BO3lyXa 4epe3 OTKPBITHIH JBEpHOH
HpOeM JIECTHUYHON KIJIETKU OINPENEIAETCS HA YPOBHE BEPXHETO
NOJ3€MHOr0 3Ta¥a C HCIOJIb30BaHHEM COOTHOMEHHA (25).
Bennyuna Gy, Ipu 3TOM ONpenenseTcs 0 OAHOH U3 3aBHCHMO-
creit (7), (8), (17). Ilo ananoruu ¢ JETHAYHHIMH KJICTKaMH HaJ-
3eMHOH yacTH B ciiydae, ecnd Gs_1> Gy, TO Ha NOCIEAYIOMMUX
JTamax pacyera NpUHHUMaeTcs 3Ha4eHHe (i j; B NPOTHBHOM
ciyyae JaabHeHIIHi pacyeT OCyIeCTBISETCs o 3Ha4eHHIO Gy,

4.2. llogaya Bo3ayxa B JA(TOBbIE IAXTHI

4.2.1. B nu¢ToBBIX maxTax LEHTPaJILHOIO /pa Hal3eM-
HOM 4acTH 3JaHHM, ¢ OCTAHOBKaMM JIMPTOB Ha YPOBHAX TONBKO
HA/3EMHBIX TAXEH U C BHITOPOXKEHHBIMH JIHPTOBBIMH XOJUIAMHU
Ha KaXIOM 9TaXKe, KpOMe HH)KHETO, BEJIMYHHA JaBJICHHs BO3ayXa
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B YPOBHE r€OMETPHYECKOTO HEHTpa JABepeil BHIIIEPaCcIONOKEH-
HOr0 OTHOCHTENIBHO OCHOBHOTO IIOCAJIOMHOTO 3TaXa HOJDKHA
COCTABIIATS:

Py =20-g(m+0,5ha2)(p1 —pr)- (43)
Pacxon Bo3ayxa u3 MM(QTOBOM IAXTHl HA YPOBHE HIDKHETO
HaI3€MHOIo (nepnoro) JTaxka ONPEeACIACTCA 3aBUCHMOCTBIO BH A

Gn = —251—[20—8("2 +0,5ha2 ) (p1 —p: ) +

(nFu)’
12

+0,5ghn (pa—p1) ] (44)

rae Gy —MaccoBBlil pacxoll Bo3fyxa u3 JM(QTOBOH IIAxXTHl Ha
YPOBHE HHXKHETO HAJ3EMHOTO 3TaXa, KI/C; 1 — KOJMYECTBO Ka-
6uH nudToB B maxre; Fy — miomans asepeit M(TOBOH MaxThI
IIPY BBIXOZAE M3 KaOHHBI, M & — k03¢ (HIHEHT MECTHOIO CO-
NPOTHUBIICHUA y3J1a «KkabWHA — [IaXTa» MpPH OTKPHITHIX HBEPHX
KaOHHBI ¥ IIaXThl HAa OCHOBHOM I10CaI0YHOM 3TaXe.

Yucnosrle 3HaYeHUA Ko3pHIUeHTa & AOJDKHBI MPHHU-
MaTbCsl COIJIACHO TEXHMYECKOH NOKyMEHTallMH Ha JHQTOBBIE
YCTaHOBKH 31aBHs. Jia BLIMUCIIEHHS YKa3aHHOro Koddduuienta
MOXeT OBITh UCIONBL30BAHO COOTHOHIEHHE BHIA

llc
=43+-%, 45
gl E ( )

Is
rae Fj.— muomans nomnepevHoro cedeHus KaOwubl nudTta (1Mo
BHEIIHEMY KOHTYpPY OrpaxieHHH KaOGHHBI), M Fjs— niomans
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[IONEPEYHOr0 CEYCHMUS nu(p'roaoﬁ maxTel (0 BHYTPEHHEMY
KOHTYpY OrpakieHuir), M.

Pacxox Bo3ayxa, 10CIe0BaTENBHO (HIBTPYIONIETOCS de-
pe3 3aKphIThle JBEpH JTH(TOBOH IMIaXThl H TH(PTOBEIX XOJLUIOB Ha
KaXIOM j-M 3Take, BKJIIOYasd 3TaX KOHEYHOH (BepxHei) octa-
HOBKY JIH(Ta, onpesiensercs CIeAyOMEMH 3aBUCHMOCTIMHE:

Spy=—t_, S 46)
(niFdli) (miFdri)
Pi=Po; 47
1/2
AGy = Pu+g(h.~+0:q5h¢:.~)(pz pr))" “8)
Iri

rae P, — naenenne B mu¢TOBOIM maxTe HA YPOBHE reOMeTpHYe-
CKOTO IIEHTpa aBepeii i-ro staxa, Ila; n;, Fy; —COOTBETCTBEHHO
KOJIMYECTBO M ILIOINAAb ABepel TMPTOBOM IIaXTH HA MIPOMEXY-
TOYHOM (i-M) IIOCaZIOYHOM 3TaXE, Mz; mi, Fg;— COOTBETCTBEHHO
KOJIMYECTBO H IUIOMIaAE ABepel MMGTOBOro Xoiia Ha IpoMe-
XYTOYHOM (i-M) NOCAIOYHOM 3Taxe, M S — XapaKTepHCTHKa
YIEIBHOTO conpomnneﬁm BO3YXOIPOHUIAHUIO ABepeil ud-
TOBOM WIAXTEL, M /KT; Sz — XapaKTEPUCTHKA YIEIBHOIO conpo-
THBJICHUS BO3yXOMPOHUIAHMIO ABepei MG TOBOroO X0JuIa, M 3xr;
Sii— CyMMapHasi XapaKTEpPHUCTHKA YHEIHHOIO CONPOTHBIICHUA
BO3JYXOIIPOHHIIAHHIO ABeped MHPTOBOH INAaxTH U JUGTOBOTO
XOJUTa Ha (i-M) [TOCAIOUHOM 3Taxe, Kr | - M.

BenuynHbl yOeIBHOTO COINPOTHBICHHS BO3XyXOIPOHHIA-
HHIO JiBepeH MUGTOBBIX MAXT U MUGTOBEIX XOJUIOB OIDKHEI CO-
OTBETCTBOBATh TEXHHYECKHM NAaHHBIM NPENNPHUATHI — H3TOTO-
BUTEJNIEH yKa3zaHHBIX u3nenmuii. Jlonmyckaercs pacueTHOE onpeze-
JICHUE STUX BEJIMYHH 10 COOTHOUIEHUSAM BHJA

Sy = 2600

P1
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Taxum 06pazoM, cyMMapHEI# pacxoX Bo3ayxa, HeoOXomH-
MBI JU1 OJAYH B 3alIMINAEMYIO TH(TOBYIO IAXTY, COCTABHT:

G] = G[] + ZAG”, (49)
rae G; — TpeGyeMEIi IO pacyeTy CyMMapHBIH pacxoll BO3IyXa,
NI0ZJaBaEMOT0 B 3allMIaeMyio TH(TOBYIO IIaxTy, Kr/c.

4.2.2. ina nudroBeix maxT mo 1. 4.2.1 ¢ JOMONHHTENE-
HBEIM YCTpPOHCTBOM BBITOPOXEHHOTO JHQTOBOTO XOJUIa Ha OC-
HOBHOM IIOCANOYHOM 3TaXE OIpEfeNieHHe pacXofa BO3MyXa,
NOCTYNAlomero u3 JugTOBOM IMaxThl Ha HWKHEM HaI3eMHOM
(repBOM) 3Taxke 3haHui, JOKHO OCYHIECTBIATBCS IO 3aBHCH-
MOCTH CJIEIYIOIIEro BHAa:

2
G = ——él—'—&m'[zo‘g(’& +0,5ha2 )(p1 —pr )+
(nFa)’  (mFa)’
1”2
+0,5ghar (pa—p1) ]} - (50)

Ilpu 3ToM nasienne B JU(TOBOH ImaxTe JNaHHOH pa3HO-
BUIHOCTH HOJNEXHUT ONpENENICHHIO COINIACHO 3aBHCHMOCTAM
(43) u (47), a TpebyeMrIif O pacdeTy CyMMapHBI pacxol 1o-
JaBaeMOro B 3Ty IIaxTy BO3[yXa — [0 3aBHCHMOCTIM (45), (46),
(48), (49).

4.2.3. JludToBRle IMAXTHl, PasMEIICHHBIE Y HAPYXHBIX
OrpaXxeHu# 3haHKug W cOOOIalOMHUecs TONBKO ¢ HAN3EMHLIMH
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3TaKaM¥, IPH YCTPONCTBE BBHIFOPOXEHHOro JH(TOBOro XoiUia
HA HIDKHEM HAJ3EMHOM 3TaXe, XapaKTepU3YIOTCH PacueTHEHIMH
3HAYEHHAMH PacXoZia BO3AyXa Yepe3 OTKPHITHIE JBEPH HHIKHETO
3TaXka, ONPEAENAEMOro COrIaCHO 3aBHCHMOCTH BHIIA

_ 2p; _ _
=g g [20- (2 +0,5han ) (p1 ~pr)+
(nFa)  (mEa)’
1/2
+0,25(Kaww — kawo )Pa¥2 +0,5ghan (pa—p1) b - 51)

IIpu stoM jaBiieHne B nudTOBOM IHaxTe oNpexenseTcs
3aBHCHMOCTBIO BHAA

Bi =P =20-g(h +0,5hn )(p1 —p, )+
+0,25 (kaww - awo)pa"g . (52)

Jing onpeneneHus yreuek BO3AyXa yepe3 3aKphIThiC ABEPH
mudToBOM maxTH U NHPTOBHIX XOJUIOB KAaKHOTO BHIIEIEXKa-
mero (j-ro) sTaka NpUMEHKMa 3aBHCHUMOCTD BHJIA

AGy = S;/*[ By + g (b +0,5ka ) (o1 —p, ) -

~0,25(kan ~kawo ) P2 ] - (53)

Wtorosoe omnpejienenne CyMMapHOTrO pacxoia BO3RyXa,
[oUIexKalero mnojgaye B AHQTOBYIO IIAXTy pacCMaTpHBacMOM
Pa3sHOBHHOCTH, ITPOM3BOAMTCA N0 BHIYMCJIEHHBIM TakuM o6pa-
30M 3HAYEHHAM C JONOJHHTENPHBIM IPUMEHEHHEM 3aBHCHMO-
creit (45), (46), (49).
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4.2.4, Ina nudToBrIX maxt mo 1. 4.2.3, Ho 6€3 BBIrOpo-
JEHHBIX JTU(PTOBBIX XOJUIOB HAa HIDKHEM HaJ3€MHOM 3TaXe, pac-
YeTHHI pacXoi BO3AyXa uepe3 OTKPHIThiE ABEpH JHQPTOBOH
LIaXThI Ha 3TOM 3TaXXe ONPEAENIECTCA 3aBHCUMOCTHIO BHAA

2
G = %[20—g(hz+o,5hm)(p,—pr)+
(an[)2
1/2
+0,25(Kaww —kawo ) Pav2 +0,5ghan (pa —p1) |} - (54)

Ilpn 3TOM faBnenHue B 3amumaeMoii muTOBOM HIaxTe,
YTEUKH M3 Hee BO3ZyXa depe3 3aKphITHIE JBEPH Ha BBIIIENEXa-
IMEX 3Taxax ¥ TpeGyeMblil CyMMapHBIX pacxof MoIJaBaeMoOTro
B 3Ty IDAaXTy BO34yXa YCTaHABIMBAIOTCS MO 3aBHCHMOCTIM (52)
4 (53) ¢ yueroM HE0OXOIUMOTO JOMIOIHUTENBHOIO IPUMEHEHUS
3aBucuMocrTei (45), (46), (49).

4.2.5. Inst maxt JTA(TOB MOA3EMHOM YacTH, C OCTAHOBKAMH
Ha IMOJ3EMHBIX 3TaXKaX H HIDKHEM HaJ3EMHOM 3TaXe, C BBITOPO-
XeHHHIMH JIUGTOBHIMH XOJUIAMH Ha KaXIOM 3Taxe, BKIIOYas
OCHOBHOM TIOCaXOYHBIA (HMXXKHHM HaJ3eMHBIH), OCIEA0BATEIb-
HOCTH ¥ COJEpIKaHHE pacyeTa TpeOyeMbIX 3HaUCHUH aBJICHUS U
CYMMapHOTIO pacxofia I0[aBacMOro BO3[yXa cJelyeT NpHHH-
Marth COIJIaCHO 3aBHCHMOCTSM BHJA

P_p=20+g(hp—(Pn+0,5ka-n)) (P —pr); (55)
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_ 2p _ _
G =g [20-0.5ghun (pr =)+

(nFa)’  (mEy )

1/2

+0, 25(kotww - kawO )PaVZ -8 (h-n -0, 5hdll )(pa —pI )] 5 (56)

Pn=Po; (57)

2
Pl~i+g(an“(h_1+0,5hdl—i))(pl'"pr) Y (58)
Slr-i .

4.2.6. Ilpu yctpoiictBe THGTOBBIX HIAXT, COOOIMAIOMUXCS
C TMOA3EMHON M HaA3eMHOH 4acThlo, HEOOXOOUMO IpeaycMar-
pHBaTh pa3leNbHYIO NOZa4yy BO3/yXa COOTBETCTBEHHO B BEpX-
HIOIO M HHD)KHIOIO YacTH 3alqUIaeMbIX JHQTOBHIX maxt. Pac-
YyeTHbIe 3HAYCHUS NMapaMeTpoB IPH TOM MOMIENKAT ONpenele-
HHIO KaK 1o 3aBHCHMOCTAM (43)...(54), TaK 4 1O 3aBHCHMOCTAM
(55)... (58) — ¢ yueToM NMpOEKTHOrO pasMEIMICHHs 3alUINAEMBIX
JUQTOBBIX INAXT M YCTPOHCTBA 3TAXHBIX JH(PTOBBIX XOJUIOB
B HaJ3eMHOH M NoA3eMHOH dacTax 3janmii. [IpuyeM naBnenme
B IIOJA3EMHO-HAI3EMHBIX YaCTAX 3AUIMIAEMBIX TU(TOBBIX LIAXT
CIIE/lyeT ONpeeNsTh TOJBKO MO 3aBUCUMOCTH (55), a BBIYMC-
JICHHBIE 3HAYEHUs pPacxola BO3AyXa 4Yepe3 OTKPBITHIC ABEPH
:mTOBOM MIAXTHI HA OCHOBHOM I[IOCAJOYHOM I3TaXe IOJIKHBI
OBITH pachpefeneHbl B NPOH3BOIBHOM COOTHOUICHHHM MEXIY
obermu cucTeMaMu, 00eCeYHBAIONIMMH TI0J]ady BO3yXa B Haj-
3eMHYIO H NIOA3EMHYIO YacTH 3aIHLIaeMoH ¢ ToBOH WaXThHI.

G[ =G[1 +Z
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4.3. Illogaua Bo3ayxa B TaMOyp-nLIIO3bI

4.3.1. Pacxox Bo3ayxa, 1oAaBaeMOro B TaMOyp-LILIIO3HI,
PacnoNoXeHHEIE NIPH BBIXOAAX B HE3aJBIMIIIEMBIC JTECTHHUYHBIE
knetkd tuna H3 unu H2 (B BRICOTHBIX MHOTOQYHKIIHOHATBHBIX
3JaHHUAX U KOMILIEKcaX, B *KHIIBIX 3JaHHAX BHICOTOM OoJiee 75 M,
B 0OIIIECTBEHHBIX 3IaHUSX BBICOTOH Gosnee 50 M), BO BHYTpEHHHE
OTKPBITHIE JIECTHHIBI 2-TO TUIA, Ha BXOJaX B aTPHUYMBI U Hac-
CaXkM C YPOBHE# NMOABAIBHBIX U HOKOJIBHBIX TaXKeH, nepen -
TOBBIMH XOJUJIaMH TTOJ3EMHBIX aBTOCTOSIHOK, a TaKkXe B TaMOyp-
LUFO3BI IPH BBIXOJAX B BECTHOIONM M3 HE3aAbIMIIAEMBIX JIECT-
HHYHEBIX KJleToK THna H2, coo6uaronmxcs ¢ Haa3eMHBIMH JTa-
XaMH 3JaHUR Pa3IMYHOr0 Ha3HAYCHUS, ONpPEAENSAETCS COOTHO-
[IeHUEM BHAA

Gr = VrpaFdr, (59)
rae G, — MacCOBBIi pacxod BO3AyXa, II0JaBaEéMOro B 3allHilae-
MBI TaMOyp-1LTI03, KI/C; V, — MHHAMAJIBGHO JOIMYCTHMas CKO-
POCTh HCTEYEHHS BO3AYXa 4epe3 OAHY OTKPBITYIO JBEPH 3allH-
maeMoro Tam0yp-1uno3a, M/c; Fy — Iolaab JBEpH 3alquiiac-
Moro TamOyp-LUTIO3a, M2 Pa — MIIOTHOCTh Hapy>HOro BO3JyXa
NpH pacyeTHo# Temneparype 7,.

HopMupoBaHHass MHHHMAJIBHO JOMYCTHMasi CKOPOCTh HC-
TE€YEHHS BO3AyXa yYepe3 OOHY OTKPHITYIO ABEpH 3allHIIIaeMOro
TaMOyp-LIJTI03a COCTABJIAET:

v, 21,3 M/c.

4.3.2. Pacxon Bo3ayxa, IOAAaBaeMOro B TaMOyp-ILILTIO3EL,
OTAENSAIOIINE NOMEIUEHHs Ul XpaHeHHS aBTOMOOWIIe 3aKpsl-
THIX HAA3€MHBIX M IOI3E€MHBIX aBTOCTOSHOK OT HOMEILEHHH
HHOTO Ha3Ha4YeHHA, B TaMOYp-LILTIO3bI, OTAENAIOLIME IOMelle-
HHUS XpaHEHUS aBTOMOOHJIEH OT U30JMPOBaHHBIX paMIl MOA3EM-
HBIX aBTOCTOSIHOK, ONpeAeNsIeTcs 10 3aBUCUMOCTH BHAA
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1/2
G, = nFy, [32—(’—) : (60)

dr
rac Sdr_ XapaKTCpUCTHKA YACIIBHOIO COIIPOTHBIICHHUS BO3YXO-
IIPOHHIIAHHIO JIBCpCﬁ 3aIUIIacMOro TaM6yp-mmo3a, M /KI';
n — KOJIH4YCCTBO nBepeﬁ 3airIacMoro TaM6yp-mn103a.
PacueTHEle 3HAYCHHUS XapaKTEPUCTUKH YOEJIBHOI'O COIIpO-
THUBJICHHSA BO3QYXONPOHHIAHUIO maepeﬂ 3alUIaCMbIX TaM6yp-
IUIHO30B MOI'yT OBITH ONIpEACICHBI IO COOTHOINECHUKO BHJA

S, = 5300.

Pa

[Tpy nprMeHEHMH HACTHILHBIX BO3LYIUHBIX 3aBEC B3aMEH
TaMOyp-1ILTI030B, OTAENSIOMHX TOMEIEHHS XpaHEHHS aBTOMO-
6uieil OT H30JMPOBAHHBIX PaMIl 3aKPHITHIX Hal3€MHBIX H MOJ-
3eMHBIX aBTOCTOSHOK, TpeOyeMbIi pacxol] Bo3ayxa, MOAaBacMo-
IO B COIUIOBO# ammapar BO3JAyIIHOH 3aBECH JAHHOTO THMA, Clie-
IyeT ONnpeeaTh 0 3aBUCUMOCTH

G, = V,p,bd, (61)
TJIe v, — CKOPOCTh HCTEYEHH BO3AyXa W3 COILIOBOrO anapara, M/c;
b, 8 — COOTBETCTBEHHO JUIMHA M LIMPHHA COMJIa B TOPH3OHTATb-
HOH MpOEKUHUH, M.

HopmupoBanHblie NapaMeTphbl COIUIOBBIX anapaTroB COOT-
BETCTBYIOT CJICAYIOIIUM 3HAYCHUAM:

vy 2 10 M/c;

b>By48=0,03Mm,
rae By— lIMpHHA 3alUIIaeMBIX BOPOT M30JHPOBAaHHOH paMIIbI
aBTOCTOSIHKH.

4.3.3. Pacxox BO3ayxa, moAaBaeMoro B TaMOyp-lUTIO3BI
(g ToBBIE XOJUIBI) NPH BEIXOZAX U3 JTHU(TOB C peXXUMOM yHpaB-
JICHUS «II0XapHas ONacHOCTH) B LIOKOJbHEIE, IOABAIBHBIE, TIOA-
3eMHBIE ITaXH 3[aHUH Pa3NMYHOr0 Ha3HAYCHHS, ONpEAenseTcs
3aBHCHMOCTBIO BH/A
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12 Y2
G, =nF, (30-) +mEy (ZQJ , (62)
Sar Sar

THie S — XapaKTIEPHCTHKA YAEIBHOTO CONPOTHMBIIEHHS BO3AYXO-
npommaﬂmo JBepelt 3almuInaeMoro TaMOyp-muno3a (g ToBoro
Xojuia), M /KI‘, n — KOJIMYECTBO JBEpell 3amumaeMoro tamOyp-
mo3a (JIMPTOBOro Xoiua); Sy~ XapakTepUCTHKA YAECIBHOTO
COUPOTHRIIEHNS BO3AYXONPOHHUAHMIO ZBepeii THPTOBOM IIaxXThI,
M>/KT; m — KONHYECTBO mpepeit MTOBOM MAXTEL

Pacxon Bo3myxa, nogaBaeMoro B XOJUIBI IU(TOB, UMEIOIIAX
PEeXHM YIPABJICHHA «EPEeBO3Ka IOXKapHBIX MOApa3ACICHHI,
Ha LIOKOJIbHBIX, MOABAIBHBIX, OA3EMHBIX 3TAXaX 3NaHHH Clie-
IyeT OIpEeNENiTh COTJIACHO 3aBHCHMoCTH (59), wckmouas npu
9TOM 3alUIIaeMBIe XOJUIHI TaKUX JIU(TOB, OTAENIEHHEIE TAMOYp-
DUTI03aMH OT MOMELIEHHH XpaHEHHS aBTOMOOHIIEH MOJ3eMHBIX
aBTOCTOSHOK.

4.3.4. BenmnuuHy naBleHUs B 3alWOiaeMBIX TamOyp-
IITI03aX HEOOXOAUMO ONPEENsTh COTIACHO CIEAYIONM 3aBH-
CHMOCTSIM:

8 Ha03eMHoU Yacmu

Bi :'20'—g(hi +095hdri)(pa"pr); (63)
8 no03eMHoU yacmu
P =20+g(hy—(hi+0,5ks_i))(Pa—P"), (64)

rae A4 — BBICOTA JABEPHBIX IPOEMOB 3alUOiaeMbIX TamOyp-
[IUTIO30B HA i-M 3Ta)ke HAA3€MHOM 4acTH, M; Hg4_; — BBICOTA
JBEPHBIX IIPOEMOB 3aIMHMLIAEMBIX TAMOYP-IILTIO30B Ha MUHYC i-M
3TaXkKe NOA3EMHOHN JacTH, M.

4.4. KomneHncupyomast noxa4a Bo3ayxa

Bosmemnrenue 065eMOB yIaIAEMBIX IPOLYKTOB rOPEHHUs H3
noMeureH#i npH mnosape obecreynBaeTcs NOCPEACTBOM MOAAYH
Hapy)XHOTO BO3/lyXa B HH)KHIOIO YaCTh TAKHX MOMEINCHUMH,

36



Pacxon KOMIIEHCHpYIOILEH Nojaun BO3ayXa ONpeAeseTcs
COOTHOLICHAEM
Gim
1-n’
rae Gy — pacxo]l yAauseMbIX IPOAYKTOB rOPEHHs HEMOCPECT-
BEHHO W3 3aUIMIIAEMOro NOMEIUEHHS, Kr/c; n — KO3(pdUIHEHT
nucbananca.

HopmupyeMslit fnana3oH nomyckaeMoro aucbananca:

-0,3<n<0,3.

Jins onpenenenus TpeGyeMoro o6peMHOI0O pacxosa moza-
BaeMOTO BO3/yXa HENOCPEACTBEHHO B 3allfHIIaeMoe MOMEIIEHHE
NPHMEHSAETCS 3aBICHMOCTh

L=%, (66)

Pa
rae L, — 00beMHBII pacxo]] MogaBaeMoro Bo3ayxa, Mle.
Cnoco6bl mojayu BO3Myxa MOTYT OBITh pasjIMYHBIMH H
B OCHOBHOM IIOAPA3NENSAIOTCS Ha HCIONb30BaHHE MPHUHYIH-
TEJNBLHOM U €CTECTBEHHOMN BeHTHNALKH. [Tocnenssas Moxer OBITh
NpeIycMOTpeHa C HCIOJIb30BaHUEM JBEpEl HapYKHBIX BBIXOIOB
NOMEILEHNS WM CHELMAJbHO BBHUIOJHEHHBIX BO3AYXONPHTOY-
HBIX KaHaJIOB. TpebyeMble pa3Meps! IPOXOAHBIX CEYEHHH TaKuX
JiBepell M KaHAJIOB OMpPEeHeNAIOTCA C y4eTOM HX (aKTHYeCKOro
THIPABIHYECKOrO COIIPOTHBIICHHNA, COOTHOCHMOTO C YCTaHOB-
JIEHHBIM CTaTHYECKUM JABIICHHEM BBITSIKHOM IPOTHBOJBIMHOM
BEHTH/IALMH.

(65)

a =

4.5. Tloaaua Bo3ayxa B NoMemieHUs 30H 6€30NaCHOCTH

3amMTa NPHTOYHON IPOTHBONBIMHOM BEHTHIALHEH mO-
Memenui 30H 6e30acHOCTH JOMKHA OCYHIECTBIATHCS MOCPEX-
CTBOM MOAAaYH HAPY)KHOrO BO3AyXa HEMOCPEACTBEHHO B 3TH
TIOMEIECHHSA MUl CO3NaHKA B HHX M3GBITOYHOrO NaBIEHMA NPH
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3aKpBITBIX JIBEpAX U 00eCleYeHHs MHUHHMAIbHO JOMYCTHMOMH
CKOPOCTH UCTEYCHHS BO3[yXa Yepe3 OJHY OTKpBITYIO ABEph 3a-
mMuaeMoro noMeigenus. C y4eToM HOPMHpPOBaHHO 00YCIIOB-
JICHHO# HeO0OXOMMMOCTH NOJUIEpXKAaHUS TeMIepaTypbl Bo3dyXa
B 3al0HIIaeMBIX MOMEIICHUAX B AHANA30HE 3HAYECHUH, YCTAHOB-
JIEHHBIX NPOEKTHOI TEXHOJOTHEH SKCIUTyaTalHH 34aHus, [ele-
c000pa3HO NpHMEHEHHE Pa3NUYHBIX CHCTEM IPHUTOYHOMN TIPOTH-
BOABIMHON BEHTHILILMH Ul NIOJa4M HApy>KHOro BO3IyXa B 3TH
TIOMELICHHS.

CucreMbl OAHOH M3 TaKuX Pa3HOBHOHOCTEH JOJDKHBI
ofOecreyrBaTh 110J1a4y HApY>KHOTO BO3IyXa B 3all{HIIaEMOE IO-
MEIIEHHE B KOJIHYECTBE, JOCTATOYHOM ISl €r0 CTEYECHHS Yepe3
OJIHY OTKPBITYIO ABEPh ¢ MMHUMAIBHO JOIYCTHMOH CKOPOCTHIO
(B mepuoA 3BaKyaluu JIIOAEH B IOMELIEHHE NOXKAapoOe30nacHoi
30HBI). BenuuuHa pacxozna mojaBaeMoro B 3allMLIAEMOE TOMe-
HIEHHe HapY)KHOTO BO3[yXa OMpeneNAeTCs 3aBUCHMOCTBIO (59).
[Tpuyem HOpMHpOBaHHAs! MHHUMAIBHO AOIYCTHMas CKOPOCTh
HCTEYECHHUS BO3MlyXa Yepe3 OAHY OTKPHITYIO ABEPh 3aHIUIIaeMOT0
TTOMEILICHHA COCTABJIAECT:

v, 2 1,5 M/c.

CucteMbl Apyro#i pa3sHOBHAHOCTH MNpeIHAa3HAYCHbl JUIS
[oJayu JOIMOJIHUTEIBLHO HAarpeBaeMoOro HapyXHOro BO3AyXa
B 3aIIMIIAEMBIE IIOMELIEHUS IIPU UX 3aKPHITHIX ABEPSX (B MEPHON
C MOMEHTA 3aBEpLUCHUS 3BAKyallUH JIOACH B MOMEIIEHHE 30HBI
0e30nacHOCTH M B TEYEHHE BPEMEHH HX NpeObIBaHHS B 3TOM
MOMEIIEHHH OO Hayajla CracaTeIbHBIX paboT MoXapHBIMH MOJ-
pasneneHusmu). Tpebyemble 3HaueHHs AaBJIEHHS B 3aUIHIUac-
MOM IMOMELIEHHH U Pacxoja MojJaBacMOro B HEro IOJAOrpeToro
BO3/yXa ONpEAENAIOTCS IPH 3TOM 3aBUCUMOCTSAMH BHa

Psﬁ =20_g(hi+095hdsﬁ)(psl—psf); (67)
Py =20+g(hy—(hi+0,5hur))(ps—py);  (68)
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1/2
20
Gsf = ansf E s (69)

rae Py; — NaBleHHeE B 3al[MIIaEMOM NTOMEIIEHHH Ha i-M Hal3eM-
HOM 3Taxe, Ila; Py — NaBjieHHe B 3alIMIIAEMOM IOMEUICHHH
Ha MHHYC i-M TOA3EMHOM 3Taxe, Ila; py — INIOTHOCTH BO3AyXa
OpH pacueTHOM Temmneparype T wiu T}, Kr/m>; psf IUIOTHOCTh
BO3AyXa NpH pacueTHOU Temmeparype Iy, I(I‘/M Gy — pacxon
BO3/yXa, IOJaBAEMOr0 B 3alUINAEMOE MOMEIEHHE, KI/C; Say —
XapaKTepHCTHKa YAENBHOTO CONPOTHBICHHSA BO3NyXONpOHHIA-
HHIO 3aKPLITHIX JBEpeli 3aluInaeMoro oMetmeHus, M /KT Fug—
IUIOLIab JABEPHOTO MPOEMa 3aIUIIAEMOT0 OMEHIECHHS, M} 11 —
KOJIMYECTBO HBEPHHIX IIPOEMOB 3alIMIAEMOr0 IOMEIIEHHUS;
has — BBICOTA ABEpEH 3allMIAEMOTO MOMEIIEHHA Ha i-M Haj-
3eMHOM 3TaXe, M; Mgy — BHICOTA ABEPEH 3alHIAEMOro IOMe-
LICHUS Ha MHHYC /-M NIOA3EMHOM 3TaXe, M.

TeMmnepaTypa momorpesaeMoro BO3ZyXa B 3allHIacMOM
TIoMemeHnH JokHa 6b1Th He Hike 18 °C (T = 291 K).

5. TEXHHYECKHE XAPAKTEPUCTHKH
OBOPYOBAHHSA

Jna cucreM BBITSKHOM M IIPMTOYHOH IPOTHBOABIMHOH
BEHTH/UIIMH B Ka4eCTBE OCHOBHBIX NAapaMETPOB, IOIJIEKALIMX
y4eTy, pacCMaTpMBalOTCS BEJIMYHHBI JaBJICHHA H MOJa4d BEH-
THJIITOPOB.

5.1. OGopynoBanue cHCTEM BBITHXKHOM
NPOTHBOALIMHOI BEHTHIALAH

5.1.1. C yueToM mOy4eHHBIX pacueTHBIX 3HaueHuH Gy U
T A5t IOMELIEHHIA, 3aIIUIIAEMBIX BRITSXKHONH POTHBOABIMHOH
BEHTHJIAIIMEH, COIIaCHO MPUHATBIM MCXOIHBIM JaHHLIM OHpele-
JseTcs HeoOXOAMMOE KONHYECTBO JBIMONPHEMHBIX YCTPOHCTB
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U MX pa3MelieHHe. B COOTBETCTBMHM CO CTPYKTYpPHOM cxeMmoil
CHCTEM HaMedaeTcsi TPACCHPOBKA ITAXKHBIX BBHITHKHBIX KaHAIOB,
BEPTUKANBHBIX KOUIEKTOpOoB. [IpenycmarpusaioTes MecTa ycrta-
HOBKHU BEHTHJIATOPOB C (PHKCHPOBAHHBIM HAapyXHBIM BHIOPOCOM
IIPOAYKTOB FOPEHHS.

IIpensaputensHbId BEIOOp pasMEpOB IPOXOAHBIX CEYCHHIA
COOpDHBIX 3JIEMEHTOB BHITSXKHBIX KaHAJIOB M 06opynoBaHus (pe-
IIETOK, KJIANaHOB) HNPOH3BOJUTCA, HCXOAA M3 ycloBUs obecme-
YEHHUs MaKCHMalbHOH CKOPOCTH TEYEHHs ra3oB He Oonee 11 M/c
(mpennournTensHO B AuanasoHe 9...11 m/c). Ecnu ykazannoe
YCJIOBHE SIBJIIETCSH HEBBINOJIHUMBIM, BBUAY OrPaHUYEHHOM BO3-
MO>KHOCTH IPOKJIaJKA KOHCTPYKUHH BHITSOKHBIX KaHAJIOB € CO-
OTBETCTBYIOIIMMH pa3MepaMH Ha BCEM MPOTSHKEHUH WM JIO-
KaJIbHO, BEIOHpaeTcs HMHOM THIOpa3’Mep CeYeHHH C BO3MOXKHO
MEHBIIUM YBEIHYEHHEM CKOPOCTH.

5.1.2. Ha BavanpHOM y4yacTKe BEITSDKHOTO KaHana (B 3a-
IIMINAEMOM IIOMEIIECHHH) ompenensercss TpedyemMas BelHYHHA
JIaBJICHUSA [IOCPEJACTBOM 3aBHCUMOCTH BHAA

FPomo =R +0, Spsmo ZéOivmei + Z

Moidoiv2

smQi
, 70
deOi ( )

rae Psmo — cTaTH4ecKoe JaBJiCHHE B BBITSXXHOM KaHaje B KOHIIE
HavyalnbHOro y4actka, I1a; Py— 1o6aBouHOe cTaTHYecKoe JaBIICHHE,
Ila; &p;— KO3QHUHUEHT i-TrO MECTHOrO CONPOTHBJIEHHA Ha Ha-
YaJIbHOM YYaCTKE BBITSXKHOrO KaHanua; Ag; — KO3hGHUIUMEHT CO-
MPOTHBIICHHUS TPEHUA I-T0 3JIEMEHTA BBITSIKHOTO KaHajla Ha Ha-
YaJIbHOM Y4acTKe; Jo; — JUIHHA i-T0 3JIEMEHTa BBITSHKHOIO KaHajia
Ha Ha4aJlbHOM YYacTKe, M; d,o; — IKBHBAJICHTHBIA I'HApaBIIHye-
CKHI AMAMETp -0 3JIEMEHTa BHITSHKHOrO KaHajla Ha HadalbHOM
YYaCTKE, M; Pgmo — IJIOTHOCTE ra3a IIPH pacyeTHON TeMilepaType
Tsmo ZBIMOBOTO CJIOS B 3aIUINAEMOM [IOMEIIEHUH, KI/M> 3 Vem0i —
CKOpPOCTh ra3a, IepeMelaeMoro B i-M 3JIEMEHTE BBITSHKHOIO
KaHaJla Ha HaYaJIbHOM Y4acTke, M/C.
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BenuunHa N06aBOYHOrO CTaTHYECKOIO NABJIEHHS B BEHI-
TSDKHOM KaHasle ONpeJeNseTcs 0 CyMMapHBIM NOTEpAM IaBJie-
HHS B IPUTOYHBIX YCTPOHCTBaX KOMIIEHCHpYIOLIEeH MoAa4yu BO3-
JlyXa ¢ eCTECTBEHHbIM IOOYXIEHHUEM TATH:

By =R,Gj,
rae R, — SKBHUBaJICHTHOE COIPOTHBJIEHHE BO3LYXOIPHUTOYHOIO
Kanana, xr' M G, — pacxoZl NpHTOYHOrO BO3JyXa IO 3aBH-
cumoctH (65), kr/c.

JloxanbHasi CKOPOCTh IEpEMEIIaeMOTO B KaHANIE ra3a orfpe-
JIeIAETCs COOTHOIIEHUEM

GsmO , (71)
psm()FOi
rae Fy; — nnomanp NPOXOAHOTO CEYECHMH i-TO 3IEMEHTA BhITSIK-
HOTO KAHAJA HA HAYATLHOM YUACTKe, M.

Jina onpeneneHus SKBHBAJEHTHOTO T'HAPaBIMYECKOro
JHaMeTpa NPAMOYTONBHOTO CEYEHHs i-ro 3NeMeHTa KaHana Ha
HAYaJIbHOM Y4YacTKe HCIONb3YeTCA COOTHOMEHHE

duoy =222, )

a+b
rae a, b — pa3MepsI CTOPOH CEUCHHS, M.

Koah¢punueHTH MECTHOTO CONPOTHBIIEHHS ONPENENAIOTCS
IO CIIPaBOYHBIM JaHHEM [8], a ko3dduLHenTH conpoTHBICHHA
TPEHHA — N0 W3BECTHOH 3aBucHMOCTH A JI. AnpToryss:

( 68 k )1/4

)\.0,' = 0,1 | ——+ N

Reo;  deo:
rae k— SKBMBANEHTHas LIEPOXOBATOCTh BHYTPEHHEH NOBEPXHOCTH
KaHana ([1d BO3AYXOBOXOB M3 cTamd k = 0,1 Mm).

TIpn sToM KpuTepuii Rey; onpenensercs no rennopusuye-
CKHM TIapaMeTpaM [bIMOBBIX T'a30B, MPUBEACHHLIM B IPHIL. 2
HaCTOSLIMX pEKOMEHJalui:

Vsm0i =

(73
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ReOi - p:mOVJMOideOi
P-smO
Tl Msmo — AMHAMHYECKAs BA3KOCTH ras3a mnpu temirepatrype 7smo,
Kr - M/C.

5.1.3. Ecin Mexay BepTHKIBHBIM KOJUIEKTODOM M Ha-
YaJIBHBIM YYaCTKOM KaHaJIa paccMaTpHBaeMOi CHCTEMBI CyLIe-
CTBYET HMpPOMEXYTOYHBI TPaH3WUTHBIH Yy4acTOK, TO COOTBETCT-
ByIOIlasi BEJIHYHHA JaBJICHHS B HEM MOXeT OBITH OmnpenencHa
nmo 3aBHcuMocTH (70) mpu cooTBercTByMOLIE#H 3aMeHe Pgy,o Ha
Pimo, Py Ha Py,y. IlonpaBka HA U3MEHEHUE BEIMYMHEI MAcCO-
BOI0 pacxofa B KOHIIE TaKOro NPOMEXYTOYHOIO TPaH3UTHOTO
y4acTKa onpelesseTcs 3aBUCHMOCTBIO

G.;mo = Gsmo + AGga, 75)
rae Ggno — MaccoBBIi pacXof raza B KOHEYHOM CEYEHHH MPO-

, (74

MEXYTOYHOTrO y4acTka KaHaia, Kr/c; AGg, — HOACOCH BO3JyXa
Yyepe3 KOHCTPYKLMH NPOMEXYTOYHOTO y4acTKa KaHaJa, Kr/c.
Benuuuna AG, onpenensercs CoriiacHO 3aBHCHMOCTSIM 10
1. 1 npui. 3 HaCTOAIUX peKOMEHAALUH.
H3meHeHHe TeMnepaTyphl ra3a B KOHEYHOM CEYEHHH Ipo-
MEXYTOYHOrO y4acTKa KaHaja ONpeJesseTcss 3aBHCHMOCTBIO

v cpsmOGsm()Ts'mO +AGqT, —411 , (76)

smQ =

c,psmoG.;mO
Ie ¢)—NOTEPH TEIIa Ha eIMHHILY JUTHHBI KaHana, Br/m;
! - cymmapHas JUIMHa NPOMEXYTOYHOTO YYacTKa BBITSHKHOTO
KaHaua, M.

VIe/bHbIE NOTEPH TEIa ONPENENSIOTCS 3aBHCHMOCTAMH
BHIA

@ =kn(Tmo-T;); )
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-1
k= 1 +imﬁ+Lm_de_3+_l_) , (78)
uda M da 20 da 0ade

rae k;— ko3pduument Temnonepenaus, Br/(M - rpax); o, o —
K03} UIMEHTHI TEIIOOTAAYH OT ra3a K BHYTPEHHEH IIOBEPXHO-
CTH H OT BHELIHEH MOBEPXHOCTH KaHala K OKPYXaloIEeMYy BO3-
ayxy, Br/(m* - rpan); Ay, A2 — K03bHIHEHTH TEMNIONPOBOAHOCTH
MAaTepHaioB COOCTBEHHO KOHCTPYKIIMH KaHalia (BO3XyXOBOa) H
OrHE3AIUTHOTO HOKPHITHA, BT/(M - rpan); d,1, de2, d.3 — SkBUBa-
JICHTHBIA THApaBINYECKHH QUaMETp, COOTBETCTBYIOIIMN BHYT-
peHHel TMOBEPXHOCTH, BHELIHEH ITOBEPXHOCTH KaHama (BHYT-
pEHHEH IIOBEpXHOCTH OTHE3AIDMTHOrO CJIOSA) M BHEINHEH Io-
BEPXHOCTH 3TOTO CJIOS, M.

KoabunueHTs! TEMIONPOBOAHOCTH A H Ay HAXOAATCA IO
CIIPABOYHBIM JIaHHBIM JUISI KOHKPETHBIX MaTepHATIOB. 3HAYEHHE Ol
onpeendercs u3 KpUTEPHANbHOH 3aBHCHMOCTH BHIa

P 0,25
Nu =0,021Re%® Prl® (%J . 79

W
rae Nu, Re, Pr — xpurepun Hyccensta, Peiinonsaca u Ipanaris
COOTBETCTBEHHO; €1, £ — NONMPABOYHEIE KOIPPHIHEHTEL;
- Nu f?» sm0

del .

KonuuecTBeHHBIe 3HaUeHHA K02)(HLHEHTA €] yCTaHAB-
AMBAIOTCA MO TAONWYHBIM CHPABOYHBIM JAaHHBIM, 2 3HAYCHHS
K03 bHULIHEHTa Eg ONPEAENAIOTCA COOTHOMIEHAEM

1+1,77d

g = (——r) (81

rae R — panuyc u3ruba Kasana, M.

o (80)

43



Bsuny Toro, 4to Temmeparypa Ha BHEHIHE# MOBEPXHOCTH
OrHE3AMUTHOrO C10s (OKPBITHA) BHITSOKHOTO KaHajia SBJIAETCS
HEH3BECTHOH BEIMYMHOH, pacyeT 3HAYeHHS ¢ TNPOH3BOAUTCA
MOC/IEAOBATEIbHBIMHE NPUONTMKEHUAMH, Ha MIEPBOM Ilare KOTo-
pbix 3anaercs 3HaueHHe 71, < T < Tgpo.

5.1.4. ina y3na npHCOeIMHEHHs] K BEPTHKANLHOMY KO-
JIEKTOPY HaYalIbHOTO y4YacTKa BBITSIKHOTO KaHaa (C YIIOMSHY-
TBIM BBILIE [IPOMEXYTOYHBIM TPAaH3UTHBIM YYaCTKOM) OIpese-
nseTcs JaBJeHHE B KOHEYHOM CEYeHHH 3TOro y3na (Ha BXoje
B BEPTHKAIbHBIHA KOJUIEKTOD):

Pumt = Pon0 + 0, 58004m0 (Vimo ) » (82)
TO€ Vgmo — CKOPOCTh I'a30BOTO IOTOKA, M/C; Pimo — IIIOTHOCTH
IepeMeIaeMoro rasa npu TeMneparype Tomo, K; &y — koaddu-
HHEHT MECTHOI'O COIIPOTUBIICHHUS.

Jins ompeneneHHs CKOPOCTH Vg9 K TEMIEpaTypbl Ty
MOryT OBITh McTIONb30BaHb! 3aBucumoctH (71), (75) u (76). 3Ha-
yenue &\ ONpEeNeNseTcs IO CIPAaBOYHBIM HaHHBIM [8] ¢ yyeToM
TeOMETPHUYECKUX XapaKTEPUCTUK Y312 IPUCOECAUHEHHS ITAKHOTO
KaHaja K BEpTHKAIbHOMY KOJUIEKTOPY NPH HAJIMYHH IPOTHBO-
noxapHoro ianasa. Koad¢uuuesT MecTHOro conpoTHBiIeHHS
JUIS 3TOr0 KjamaHa OIpeAeNsercs N0 TEeXHUYECKHM AaHHBIM
NpeANpPUATUA-H3TOTOBHTENS.

5.1.5. Jlanee mpOM3BOMUTCS YCIOBHOE pa3sfiefiecHHe BEPTH-
KaJIbHOrO KOJUIEKTOpA Ha Y4acTK{ C FPaHHI[aMH B YPOBHSX MeEX-
9TaXXHBIX NMEPEKPBITHI 3haHMs. B xayecTBe BXOAHBIX NapaMeT-
POB JUIS IEPBOr0 TaKOro Y4acTKa NPHHUMAIOTCS BBIYHCIICHHBIE
BBILIE 3HAYCHHUA:

Pty Tsm =]}Im0s Gom = .\I'mO-

B cOOTBETCTBHH C JaHHBIMM MApaMeTPaMH H reoMeTpHye-
CKHMH XapaKTEpUCTHKaMH BEPTHKAJIHHOTO KOJUIEKTOpa HOION-
HHUTEJIBHO ONpPEAENSIOTCA BEUYHHBI Psml, Hsmis dels Vsmi> R€1, A1,
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OpH HACNOJIB30BAHHH KOTOPBIX BBIYHCIIAIOTCA 3HAY€HHS H3IMeE-
HAEMBIX NapaMETpOB B KOHLC JAaHHOIO yHaCTKa BBITSH)KHOTO Ka-
Hajia mo 3aBUCHMOCTAM CJICOYIOLICIO BUAA:

M{la+h
Pz = Py +0, 5psml ZE.ul +_1"(d_‘11_‘£2Jx

el

x vs2m1 —gha(pr —Psm) (83)
0,65
AGin =3,556-10%p, (f—'"‘—‘;’ﬁ) s ha)s @9
el
p 12 |
AGpa = Fgp | =22 | (85)
Sabsm
Gst = Gsm] + AGdal + Adeal; (86)

_ CpsmiGomTm +Ta(AGay +AGgpa1) — g (h+h)
2 =
Cpsm2Gom2

roe AGy,; — DOACOCH BO3AYyXa depe3 KOHCTPYKIHMH AaHHOTO
ydacTKka BHITS)KHOTO KaHana (coryiacHo 1. 1 mpuin. 3 HacToAIHX
pexoMeHzaumi), M; AG,,1 — IOACOCH BO3TyXa Yepe3 3aKphIThIH
IIPOTHBOIIOXAPHBIH KJIanaH JaHHOTO yJacTKa BBITSDKHOro KaHana
(cormacHo 1. 2 mpui. 3 HaCTOAIIMX peKOMeHaauui), M; I;; — cym-
MapHas IJIMHA TOPH30HTAIBHO OPHEHTHPOBAHHBIX 3JIEMEHTOB
BBITSDKHOIO KaHala Ha JAHHOM Y4YacTke, M; M — CyMMapHas
IUTHHA BEPTHKAIBHO OPHCHTHPOBAHHBIX 3JIEMEHTOB BBITSHKHOTO
KaHa/a Ha JaHHOM YHacTKe, M; Fy; — IUTomans NpoXOHHOro cede-
HHS BAITSDKHOMO KaHATA HA JAHHOM YUacTKe, M’ F41 — nnomanm
fIPOXOJHOTO CeYeHHs 3aKPHITOro KianaHa JaHHOTO YYacTKa Bbl-
TSOKHOTO KaHana, M’ S psm — XaPaKTEPHCTHKA YAEABHOTO COMPO-
THBJIEHHS ABIMOra3oNpOHUIAHMIO 3aKPLITOrO KJanaHa JaHHOro
45
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y4acTKa BBITAXHOIO KaHana npu Temneparype Iy, (cormacHo
I 2 TIpHJL. 3 HACTOANIMX peKOMEHaNwmii), M/KT; p, — IVIOTHOCTh

BO3ayxa npu Temmeparype 7, , K.

YienbHble TEMIONOTEPH ) ONPENENIOTCS COIJIaCHO BEHI-
menpusencHHbM 3aBucuMocTAM (77)...(81). Heobxoaumocts
ONpeNie/ICHHs YKa3aHHEBIX TEIUIONOTEph JOJDKHA OBITH YCTaHOB-
JIEHa pacdyeTHOMH oleHKo# mo 3aBucuMOCTH (87) npu ycroBHOM
HCKIIOYEHHH MOACOCOB BO3QYyXa B BHITSDKHOM KaHaJ Ha pac-
cMaTpHBaeMoM yuacTke (NpH Guu = @, Gga1 = 0): ecnm pacyer-
HOE MaJicHHE TEMIIEpaTyphl IIPH 3TOM B KOHLIE JAHHOTO yYacTKa
coctaBHT MeHee 1 K, To nocnenoBarenbHOCTh BBIIOIHEHHS pac-
YyeTa Ha BCEX YYacTKaxX BHITAXKHOIO KaHala MOXeT OBITH BOC-
npou3BeieHa 6e3 yuera 3THX TeIIOnOTePb.

5.1.6. BeruncneHnHble 3Ha4eHHs W3MEHSEMBIX IAapaMeTpoB
B KOHIIE Y4acTKa BBITSDKHOIO KaHana 1o m. 5.1.5 nmpuHuMaroTcs
B KayecTBe BXOAHBIX MapaMeTpPOB A CIEAYIOLIEr0 yJacTka
atoro xaHana. [losyyeHHbIe B HTOre aHAIOTHYHBIX BEIYUCIECHUH
(s Bcex MOCHEAYIOWNX y4acTKOB BRITSDKHOTO KaHalla) 3Have-
HHUA Pguy, Tomn, Gomy MCTIONB3YIOTCS U1 KOHEYHOTO ONpesesie-
HUS TpeOyeMBIX 11apaMeTPOB BEHTHIIATOPA CUCTEMBI:

L= 3soo-gﬂ; (88)
smN
P, = 1,2-—(3';” tha), (89)
smN

rae L,— nofaya BeHTHAATOPa, M /4; Py, — IPUBENCHHOE K CTAH-
JApTHEIM YCIIOBHSM CTaTHYECKOE HaBJICHHE BEHTHIATOpa, Ila;
P, — cyMMapHO€ CONPOTHBJIEHHE INPHUCOECAUHHTENBHBIX BO3XY-
XOBOJOB (OT KOJUIEKTOpa A0 YCTpOiCcTBa Hapy»XHOro BeiGpoca,
BKJIIOYAs BO3AYXOBOABI 00OBSA3KH BEHTHIIATOpPA), [Ta.

Ilpu ycrpoi#icTBe HapyxHOro BbIGpOCa NpPOAYKTOB rope-
HHA Ha (acaje 34aHHSA B COOTBETCTBHH C HOPMaTHBHBIMH Tpe-
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6oBanusMH [1] nmpuBeneHHOE CTaTHYECKOE HABICHHE BEHTHIIA-
TOpa ClIEIyeT ONpeAeNATh 0 3aBHCHMOCTH BUJA

P, +P;+0,5 2
P, =1’2( smN + g psvaf), (90)

PsmN

The Vv — MUHAMAaNbHO HeoOX0onuMas CKOPOCTb HCTEYEHHUs Npo-
IYKTOB TOPEHHS 4Yepe3 YCTPOHCTBO Hapy»XHOro BeIGpoca B mep-
NICHMKYJIApHOM (acajly HalpaBJIeHHH, M/C.

HopMmpoBaHHOe 3Ha4eHHe YKA3aHHOM CKOPOCTH COCTaRJISET:
vr> 20 M/c.

5.1.7. ina cHCTEM BBHITSDKHOM IPOTHBOIBIMHON BEHTHIIA-
LHH C €CTECTBEHHBIM NTOOYXIEHHEM TATH MEHHMAIBHO HE06X0-
JUMOE MPOXOJHOE CeYEeHHe JBIMOBHIX JIIOKOB, YCTAHABIUBAEMBIX
B IIOKPHITHSX 3/1aHU#, ONpeeseTcs 3aBUCHMOCTBIO

Z Fopi = Z Gsmi X
205m (ghsm (pa _p:m) +0a25(kaww +kawo "‘2kuws) pa‘%)
Ea+1

1€ Fop — IIOMAAE MPOXOIHOTO CEYEHHs i-T0 ABIMOBOIO JIOKA, M
€4 — k03bdULHMEHT a3POAMHAMHYECKOTO CONPOTHBICHHS i-TO
JBIMOBOTO JIIOK3; Py, — IVIOTHOCTH Ta3a B ABIMOBOM CJIO€ IIpH
Temneparype Tom, Ko/ 3 Agm — TOMIMHA JBIMOBOTO CNOA, M; Ggmi —
MAaccoBBI pacXon rasa yepes i-ii OBIMOBOH JIOK, Kr/C; p,—
IUVIOTHOCTh HapyXHOTO BO3fAyXa mpH Temmeparype I, KI/M;
Va— CKOPOCTb BETPA, M/C; Kawws Kawds Koows — 83POIMHAMHECKHE
k03¢ HIHEEHTH BETPOBOro HANOpa COrJacHo II. 2.3 HaCTOAINMX
PpeKOMeHAauuiA.

Jna BeiGopa 3Hauenuit Ggp, Tym CHEAYET PYKOBOICTBO-
BATHCA JAHHBIMH Da3hl. 3, a 3HaueHus Ty Kowws Kawos Kaws > Va
CIIeAyeT IPHHUMATh COTJIACHO Ppasjl. 2 HACTOSIIMX PEKOMCHIAUHH.
3nayeHua K03 dUUMeHTOB £y JNOIDKHEI COOTBETCTBOBATH TEX-
HHYECKMM JaHHBIM NPEANPUATHHA-H3TOTOBHTENCH.

-1/2

» 01
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5.1.8. MuHEMaIBbHO HeoOXoouMas IJIOINab IPOXOJHOTO
ce4yeHUs JbIMOBBIX JTIOKOB, YCTaHABIMBAaEMbIX B HapyXHBIX Orpa-
XKIEHUAX (acanoB 37aHUH (B TOM 4YMCJIE B OKOHHBIX NpOEMax
¢paMyr ¢ aBTOMATH4ECKM U IHCTAHLUHOHHO YIPAaBISEMBIMH
IPUBOAAMM), ONIPENEIIAETC 3aBHCHMOCTBIO BUAA

Gim
Fon = s 75> (92)

204m (ghf (pa - psm) +0, 25(kuwo - kamv) Pan)
&

rae Fy,— cyMMapHas IUIOImaab MPOXOJHOTO CeYeHHs MPHHYIU-
TENbHO OTKPHIBAEMBIX (pamyr, M, Ey— K03 GHIHEHT aspo-
JMHAMHMYECKOTO CONPOTHBIEHHS OOHOTHIHBIX (pamyr; P, —
TUIOTHOCTH Ta3a B OBIMOBOM CJIO€ IpH Temieparype Tgm, Kr/m';
hy—BBICOTA OT pPacdyeTHOTO YPOBHS pacHONOXEHUS HEDKHEH
TPaHHMIBI JHIMOBOTO CJIOSl IO F€OMETPHYECKOro LEeHTpa ¢hpamyr
OIHOPATHOTO pacrmoioxeHus, M; Gy, — CYMMapHBIH MacCOBBIi
pacxo[ rasa yepe3s OTKphIThie hpaMyrH, Kr/c.

Bri6op HeoOX0aUMBIX Ui pacyeTa IapamMeTpoB M Kodd-
¢bunMeHTOB cleayeT MPOU3BOMUTH MO aHaloruu ¢ m. 5.1.7 Ha-
CTOSIIUX PEKOMEHJAMM.

5.2. O6opynoBaHHe cHCTeM NPHTOYHO#
NPOTHBOALIMHON BeHTHIALIUH

OCHOBHBIE NapaMeTpPhl CHCTEM IMIPHUTOYHOM NPOTHBO-
JbIMHOH BEHTHJISLUH ONPENENSIOTCA COINIACHO CIIeAYIOIIUM
3aBHCHMOCTSAM.

JInst IECTHHYHBIX KJIETOK

£, - 360Gy . ©3)
Pa
. 1,2(1",” + gho (Pa —Ps )+ 8hos (Pa _pr)“'Pds), o1

Pa
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rae L,— mojaya BeHTHISTOpA, M /4; Py, — IPHBE/IEHHOE CTATH-
4gecKoe JaBeHHe BeHTWiATopa, Ia; Gy — pacxon Bo3myxa, Ho-
JIaBa€MOro B JICCTHUYHYIO KJIETKY HJIM €€ KOHCTPYKTHBHO BBI-
JETICHHYIO 30HY, Kr/c; Pgy— IaBjeHHE B OrOJIOBKE JIECTHHYHOMK
KJIETKH WM B BepXHEH 4YacTH ee KOHCTPYKTHBHO BBIIETICHHOH
30HHl, [1a; Py — cyMMapHOE COIPOTHBIICHHE NPUCOECIHHUTEND-
HBIX BO3JYXOBOJOB (OT 3aIUMIIAEMO# JECTHUYHOMN KJIETKH HIIH
€€ KOHCTPYKTHBHO BBIIEIIEHHON 30HEI JI0 IPHEMHOr0 yCTPOiCTBa
Hapy>XHOro BO31yXa, BKJIIOYas BO3IyXOBOJIb! OOBS3KH BEHTH-
nsgropa), Ila; p, — mIoTHOCTH Bo34yXa NpH Temmeparype 7Ty, Kr/iv’;
ps — IUIOTHOCTh BO31yXa Ipu TeMneparype T, Kr/M3; pr — IIOT-
HOCTB BO3/yXa IpH TeMmepatype Ty, KI/M>; Mgy — BBICOTA JI€CT-
HHYHOH KJIETKU WK €€ KOHCTPYKTHBHO BBIIENCHHOM 30HBI MEX-
Iy YPOBHSMH HIDKHETO M BEPXHEIO dTaxeil, M; Ag; — pa3HOCTh
MEXAY YPOBHSIMHU paclOJIOKEHUS IPHEMHOrO YCTPOHCTBA Ha-
PYKHOI'O BO3/lyXa H OIOJIOBKA JIECCTHHYHOM KJIETKH WJIH BepXHeH
49acTH €€ KOHCTPYKTHBHO BBIIENEHHON 30HEI, M.
Jins mudToBRIX mIaXT

1, - 360G ©5)
Pa
Rw=1’2(PIN+gh1N(pa_Pl)+gh01(Pa—pr)+Pd1), 96)

Pa

rae Giv— pacxoA Bo3[yxa, IOJaBaeéMoro B JH(TOBYIO LIAXTY,
Kr/c; Py — naenenue B oroyoBke nuToBoi maxtsl, Ila; Py—
CYMMapHOE COTPOTHMBIIEHHE IPHCOCIUHHTENHHBIX BO3LYXOBO-
JI0B (0T 3amumaeMoit TMQTOBOH IIAXTHI JO IPHEMHOTO yCTPOH-
CTBa HapyXHOTO BO3yXa, BKJIIOYasi BO3AYXOBOJEI OOBS3KH BEH-
TriIATOpA), Ila; p; — MnoTHOCTP BO3dyxa mpH Temmepatype 77,
Kr/M>; hjy — BHICOTA TH(TOBOM INAXTHI MEXIY YPOBHSMH HHX-
HETO H BEPXHEro 3Taxeif, M; Ao — pasHOCTb MEXAY YPOBHAMH
PAcCHOJIOKEHMST IPAEMHOI0 YCTPONCTBA HAPY)XXHOTO BO3LyXa M
0rosioBKa NTUQTOBOH MIAXTH, M.
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IIPHIIO)KEHHE 1
(cnpagounoe)

ONPEJAEJIEHUE OCHOBHBIX TAPAMETPOB
TMOXKAPHOY HAI'PY3KH IOMEIIEHU

B mepeyeHb OCHOBHBIX NapaMeTPOB NOXApHOH HarpysKku
BXOJST yHeNbHbIE, B TOM YHCJIE IPUBEJCHHBIE H KPUTHYECKHE
BEJIMYHMHB], a TAK)Xe yCPENHEHHbIE MOKa3aTeNH Terrohu3uye-
CKHX CBOMCTB. )i onpesieNleHls JaHHBIX NapaMeTPOB UCHOINb-
3YIOTCSl COOTHOIIEHHUS ¥ 3aBHCUMOCTH CJIEAYIOIIETO BHIA:

1. VaensHas npuBefieHHas OXapHas Harpy3ka, OTHECeH-
Has K IUIOLAH N0Jia TOMEINEHHs, COOTBETCTBYET 3aBHCHMOCTH

MY mQO}
F, f an ’
T1e go — MoXapHas Harpy3ka, Kr/m’; OF, OF — COOTBETCTBEHHO
TEIUIOTa CrOpaHus i-ro BEIUECTBA MM MaTepHala B cocTaBe Io-
XapHOH Harpy3KH H TEIUIOTa CropaHMs JpeBecHHbl, JLK/Kr; m; —
OTHOCHTENBHAs MaccoBast JIONI i-ro BEIeCTBa WJIH MaTepHaia
B cocTaBe TOXapHO# Harpy3ku; Fy — Imomans moja mome-
menus, M%; M — Macca MOXApHO# HArPy3KH TOMEICHHS, KT.
3navenus QOF, OF, onpenensiorTcs MO CIpPaBOYHBIM JaHHBIM,
TIpUBEJEHHEIM B cTaHzaapTe [6] u MoHorpaduu [7].
2. YyenbHas NpUBEICHHAs I0XKapHas Harpy3ka, OTHECEH-
Has K IUIOIafH TEIUIOBOCHPHHHUMAIOIIEH MOBEPXHOCTH Orpax-
JAIOIIMX CTPOUTENFHBIX KOHCTPYKLHH NMOMEUIEHHs, COOTBETCT-
BYET CIEYIOIIHM 3aBHCHMOCTSIM:

8o =

— MYy mQy
8k =

(FW_AO)QHJI
F,=6V3,
Ay = Z4;,
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Tle gi— MOXapHas Harpyska, Kr/m’; F, — CyMMapHas IIOMmas
BHYTPEHHEH MOBEPXHOCTH OTPaXXJArOIHX CTPOHTENBHBIX KOH-
CTPYKUHMH TIOMELICHHUS, Mz; Aj, Ao - mnomanp i-ro mpoeMa Hu
CyMMapHas IUIOIab NPOEMOB TIOMEIIEHHS COOTBETCTBEHHO, M
V- o6beM moMemienus, M>; M — macca TIO’KapHOH Harpy3Kku
HIOMELIEHHS, KT.

3. VjenbHOE KpPHTHYECKOE KOJIMYECTBO MOXAapHOM Ha-
TPY3KH COOTBETCTBYET 3aBHCHMOCTSM

_4500m8 p
ke =13 50000 67,
= ZAOlh\BJ/iZ .

V23 4
NP
o =0,263 =M
1000

THE Zixp — YACTBHOE KPHTHYECKOE KOJIHYECTBO IIOXKApHOH Ha-
Ipy3KH, l(l"/MZ; IT — npoeMHOCTh MOMEINCHHH, Mm; ho; — BBICOTA
i-ro mpoeMa IoMeIeHns, M; ¥y — yIelnsHOe KOJIHYECTBO BO3MyXa,
HEOOXOMMMOE JI MOJTHOTO CTOPaHMsA IOXKapHO# Harpy3kd Ho-
MELIEHHY, M/Kr.

4. CpenHaa TEIUIOTa CropaHUs IMOXKapHOH Harpy3Kd COOT-
BETCTBYET COOTHOIIEHHIO

Qlli)ep = ZmiQEi .

5. CpenHsas CKOPOCTb ITOTEPH MACChl MMOXApHOH Harpy3Ka
COOTBETCTBYET COOTHOLICHHIO

‘an = Zmil'Pi,
rae ¥; — CKOpoCTh OTEPH MAcchl i-ro MaTepHala IoXapHOH
Harpy3KH, Kr/(M’ - c).

6. JIuHeiHas CKOPOCTB paclpocTpaHEeHHs IIAMEHH MO 10-
BEPXHOCTH NOXKapHOH Harpy3KdH MOXeET IPHHHMATHCS IO MaK-
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CHMQIBHOH BETHYHHE, XapakTEPHOH IS COCTABIAIOIIUX 3TY
Harpy3Ky MarepHaoB:

Ucp = Umaxi»
rae Upax; — MaKCHMaIBHOE 3HA4YEHHE CKOPOCTH PaclipOCTpaHEHHS
IUIaMEHH 10 NOBEPXHOCTH i-T0 MaTepHalla MOXapHOM Harpy3KH
TIOMEIIEHHS, M/C.

3HaYeHUs TEIUIOTHl CrOpaHHs, CKOPOCTH IIOTEPH MAacChl H
CKOPOCTH pacipOCTpaHEHHs IIaMEHH 110 IOBEPXHOCTH IJIA pas-
JMYHBEIX MaTEepUAIOB, KOTOphlE MOIYT HAXOIHWTHCS B COCTaBE
MO>KapHOH Harpy3KH HOMELIEHWH, IPUBENEHHI B CTaHAapTe [6]
¥ MoHorpadwuwu [7].

XapaxTepHble yCpeIHEHHBIE 3HaYE€HHs 3THX IIapaMEeTpPOB
Ui TIOXKapHON Harpy3KH pa3iii4YHBIX NOMEINEHHH COOTBETCT-
BYIOT HIDKENIPHBEICHHBIM TaOJIMYHBIM JaHHBIM Noco6us [9].

YcpeanenHble 3Ha4YeHHS NIapaMeTPoB
NOXkAPHOH HArpy3KH PalTHYHBLIX MOMeLIeHMi

Husmas
pabouas | Jluneiinas ckOpoOCTb Z:::::::
ToxapHas Harpy3ka TEIIOTA | pacnpoCTpaHeHus sairopasEs
CropaHus, TUIaMEeHH, M/C 2 ’
MJbx/xr Kr/(M” - ¢)
3nauus | n 1l crenenn ornecroiikocru:
mebelnb + ObITOBbIE H3AENNSA 13,8 0,0108 0,0145
3nanus I u Il crenenu orxe-
CTONKOCTH: MeOeNb + TKaHH 14,7 0,0108 0,0145
3nanus I crenenu orHecToRKOCTH:
meGens + tkanu (0,75 +0,25) 14,9 0,0125 0,0162
KaGuner:
meGens + Gymara (0,75 + 0,25) 14,0 0,0420 0,0129
Tomeienns, 06aHUOBaHHBIE
nanensmu JIBI1 18,1 0,0405 0,0130
AZIMHHHCTPaTHBHOE NOMELIEHHE:
MeGens + 6ymara (0,75 + 0,25) 14,0 0,0220 0,0210
OOGiecTBeHHbIE 3JaHHA:
mebens + nuHoseym MBX (09+0,1)| 14,0 0,0150 0,0137

53



OkoHYyaHue mabnruyuo

Huswas Ynenbnas
pabouas | JIuneiiHas ckopoCTb CKOpOCTH
TMoxapHas Harpyska TEII0Ta | pacnpoOCTPaHeHHUs
CrOpaHus, NIaMeHHU, M/C wmp? Hus,
MJic/kr Kkr/(M° - ¢)
Bubnnoreku, apxuBbl:
KHHTH, XXyPHaJIbl Ha CTeJIaxax 14,5 0,0103 0,0110
CueHuyeckas 4acTb 3pUTENbHBIX
3aJ10B: IpEBECHHA 13,8 0,0368 0,0145
BepxHsas onexaa:
BOPC, TKaHH (1epcTh + HEHJIOH) 23,3 0,0835 0,0130
Pe3uHOTEXHHUECKHE H3ENHS:
pe3UHa, U3JEJUs U3 Hee 36,0 0,0184 0,0112
OxpaileHHbi€ M0JIbl, CTEHBI:
nepeeo + kpacka PXO (0,9 +0,1) 14,1 0,0151 0,0145
BbicTaBoyHbIe 3a1bl, MACTEPCKHE:
DiepeBO + TKaHH + Kpacka
(0,9 +0,09 +0,01) 14,0 0,0163 0,0152
H3pnarenbcTBa, THIOrpadHu 15,4 0,0040 0,0061
Me6enb: aepeso + o6aHLOBKA 14,4 0,0154 0,0135
[MpoMTOBapbi: TEKCTHABHBIE
U3AEHS 16,7 0,0071 0,0244
Ka6enbHblii moaBan/noTok:
kabenu ABBI™ + AIIBI 30,7 0,0071 0,0244
PannomarepHansi: NONTHITHIIEH,
CTHPOJI, NPONHUIEH, FETHHAKC 34,8 0,0137 0,0177
DNeKTPOTEXHHYECKHE MaTepHabI:
TEKCTOJIUT, KapboauT 20,9 0,0125 0,0076
Daektpokabens ABBI:
[1BX o6osiouka + u3onsuus 25,0 0,0071 0,0244
Onextpokabenb ATIBI:
IBX 060104Ka + NOAUITUNEH 36,4 0,0071 0,0244
Tenedonuniii kabens TI1B:
[IBX + noanstunen 34,6 0,0062 0,0085
JIncTBeHHblE ApEBECHbIE CTPOH-
Marepuaibl: wrabesb 13,8 0,0585 0,0140
KaeeHbte ctpoiiMatepuansi:
datepa 18,4 0,0167 0,0089
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TIPHJIOXXEHHE 2
(cnpaeounoe)

TEILUIO®U3UYECKUE CBOMCTBA
ABIMOBBIX I'A30B

Tennogusuyeckue cBoicTBa rasoo0pasHBIX HPOAYKTOB
ropeHus, HeoOXoaMMBIe I PacyeTOB 3aBUCHMOCTH Pa3IH4HBIX
HapaMeTpoB OT TEMIIEPATYPHI NAHHOH ra30BOH Cpeibl, MOTYT OBITH
YCTaHOBJIEHBI Ha OCHOBE NPHUBEIACHHBIX B TabiuIe 3HaYECHHI.
B gacTHOCTH, yKa3aHHBIE 3aBUCHMOCTH IS TEIJIOEMKOCTH rasa
[IOJTy4€HBI B BUIE

cp=a(l+ exp(b—cT))_W ,

rae a= 1,3615803; b ="7,0065648; ¢ = 0,0053034712; d=20,761095;
<y =q+bT +cT?,

rae a= 0,94426057; b= 0,00035133267; ¢ =-0,0000000539.
TlepBast 3aBHCHMOCTH SBJISETCA NPEANIOYTHTEIBHON IO

TOYHOCTH aNmpOKCHMallMH, BTOpas 3aBUCHMOCTH MOXET OBITH
TIPHHATA [JIA NIPOBCACHNUA PaCUe€TOB MEHbIIeH TOUHOCTH.

DusnyeckHe NapaMeTpbl ALIMOBBLIX ra3oB npu P = 0,0981 MIla [10]
(Pco, =0,13; Puo = 0,11; PNy, = 0,76)

1, P, KEW A-10% | a-105 | p-105 | v- 105,

°C kr/im’® Brm-rpan)| MYc |krim-c)| wmc Fr

(xr - rpan)

0 [1,296] 1,04 2,28 16,89 [ 15,78 | 12,20 | 0,72
100 [ 0951 1,07 3,13 30,83 | 20,39 | 21,54 | 0,69
200 [0,749 | 1,10 4,01 48,89 | 24,50 | 32,80 | 0,67
300 {0618 1,12 4,84 69,89 | 2823 | 4581 | 0,65
400 [ 0,526 | 1,15 5,70 94,28 | 31,69 | 60,38 | 0,64
500 [ 0457 1,18 6,56 121,14 | 34,85 | 76,30 | 0,63
600 | 0,405 | 121 7,42 150,89 | 37,87 | 93,61 | 0,62
700 0363 124 8,27 183,81 | 40,69 | 112,10 [ 0,61

800 | 0,330 1,26 9,15 219,69 | 43,38 | 131,80 | 0,60
900 | 0,301 1,29 10,01 257,97 | 45,91 [ 152,50 | 0,59
1000 | 0,275 1,31 10,90 303,36 | 48,36 | 174,30 | 0,58
1100 { 0,257 1,32 11,75 345,47 | 40,90 | 197,10 | 0,57
1200 | 0,240 1,34 12,62 392,42 | 52,99 |221,00] 0,56
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ITPHIIO)KEHHE 3
(obszamenvroe)

BO3AYXOIIPOHHUIIAEMOCTD
N ABIMOT'A3OITPOHHUIIAEMOCTD
BO3YXOBOJAOB ! KJIAIIAHOB

1. Onpenenenne yTeyek WM MOJCOCOB BO3AYyXa depes Ka-
HaJbl CUCTEM NMPOTHUBOJABIMHON BEHTWISILUU JOJDKHO IPOM3BO-
JIMTBCS C UCTIOJIE30BAHHEM CJIEYIOIIMX OCHOBHBIX 3aBUCHMOCTEH.

Jist BEHTUJIALIMOHHEIX KaHAIOB Pa3IMYHOTO, B TOM YHCIE
CTPOMTENIPHOTO, HMCHOJHEHUS CHCTEM IPHTOYHO-BHITSIKHOH
MPOTHBOABIMHON BEHTHIISAUMH COrJIaCHO HOPMUpPOBaHHO# [1, 2]
IJIOTHOCTH KOHCTPYKUHHM 3THX KaHAJIOB IO KIacCy repMeTHY-
HocTH «B» (kpoMe B031yx03a00pHBIX KaHaJIOB CHCTEM IIPHTOY-
HO# MPOTHBOABIMHOM BEHTHJIALUH):

0,65
AGda=3,556-10‘5pa,(M) £y
2 d,

rae AGy; — YTEYKH WM MOJACOCH BO3/AyXa uepe3 HEIUIOTHOCTU
KOHCTPYKIMi BEHTHJIALIMOHHOTO KaHAJla WM y4acTKa 3TOro Ka-
HaJia, Kr/c; p,r — IVIOTHOCTh BO3AyXa Ipu Temneparype 1, Wiu
7, npH ONpeHeNIeHHH yTeUeK WIH MOACOCOB BO3JyXa COOTBETCT-
BEHHO, kr/m® ; P — naBjeHne BO BXOJHOM CEYEHHH BEHTHIIALIH-
OHHOrO KaHajla WM y4YacTKa 3Toro kaHaia, Ila; P, — naBneHue
B BEIXOJHOM CE€YEHMHM BEHTHJALIMOHHOTO KaHajla WIH y4acTKa
3Toro Kauana, [la; Fy— miomans MPOXOJAHOTO CEYEHHs BEHTH-
JIAIAOHHOTO KaHaja HJIH y4acTKa 3TOro KaHaja, M%; d, — SKBH-
BJIEHTHbIH THAPABIHYECKUH TUAMETP IIPOXOAHOTO CEYEHUS BEH-
THISILIHOHHOTO KaHaJla MJIM y4JacTKa 3TOro KaHanua, M; /; — AjuHa
BEHTH/IAIIMOHHOTO KaHalla MJTH y4acTKa 3TOr0 KaHaiia, M.
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Jlng BO31yx03a00pHBIX KAHAJIOB CTPOMUTENHHOIO HCIION-
HEHHS CHCTEM IIPHTOYHOM NPOTHBOIBIMHOM BEeHTWIALMH (B Axa-
nazone aapiaenuii 200...1400 ITa):

AGy, = a(P-byp, 44,
3600d,
rae AGg, — IOACOCH BO3yXa 9epe3 HEIMIOTHOCTH KOHCTPYKIHi
BEHTHJIAIIMOHHOTO KaHalla WM yJacTKa TOro KaHaina, Kr/c; P —
JaBJIeHHE B BBIXOJHOM CE€YCHHH BEHTHJIALIMOHHOIO KaHala MM
y4acTka 3Toro KaHaia, [1a; p, — INIOTHOCT BO3IMyXa IpH TeMItepa-
type T,, KM a=10,752331; b= 0,0069397038; ¢ = 0,66419906.

2. JInsi IpOTHBOMOXKAPHBIX HOPMAJILHO 3aKPBITBIX KJlara-
HOB YHCJIOBbIE 3HAYEHHUS YAECIBHON XapaKTEePUCTHKH COIPOTHB-
JIeHHd JBIMOra3ONpOHULAHHUIO B 3aBUCUMOCTH OT TEMIIEpaTyphl
rasa COOTBETCTBYIOT HIDKETPUBEICHHBIM TaONHYHBIM ITaHHEIM,
HOTy4eHHBIM IIpH 00paboTke pe3yIbTaToB CTAHIAPTHBIX CepTHHU-
KallMOHHBIX HCHBITAHWH Ha 3KCHepuMeHTansHOH 6aze BHUUIIO
00pas1oB MPOXYKIIMH Pa3sNUYHEIX PEANPUSTHIA-H3TOTOBUTENIEH.

XapaKTEPUCTHKA YAETLHOrO CONPOTHBICHHS
Temneparypa, °C ’ nfmorasoﬁﬁouuuanmo,“:’/kr
20 29 900
20...100 30 300
100...200 38 300
200...300 37 900
300...500 29 300

57



—_— -

PACYETHOE ONPEAENEHUE OCHOBHbIX NAPAMETPOB
NPOTMBOABIMHOW BEHTUNALIMY 3AHWUK

Metoauueckue pexomenaauuu k CM 7.13130.2013

Pedaxmop B.H. Bpeuwuna
Texnuueckuii pedakmop E.C. Mamiowikuna

Omeemcmaennuiti 3a evinyck H.H. Hasmunckuil

Toanucano B nevars 5.11.2013 . opmar 60x84/16. INeyars odceTHast.
Ven. ney. n. 3,49. T. — 150 3k3. 3akas Ne 35.

Tunorpadus ®I'6Y BHUHITO MUC Poccuun
mxp. BHHUITO, 0. 12, e. Banawuxa,
Mockosckas obn., 143903


https://meganorm.ru/mega_doc/norm/postanovlenie/7/izmenenie_N_1_gost_22339-88_teplovozy_manevrovye_i.html

