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1. 3TAHMA I XPAHEHUA KAPTOO®EJIA U OBOUEHA

1.1. TemiorexHMuyecKHe PpACUYETHl OrPAKIAONMX KOHCTPYKUMHA 37aHui
I XpadeHHMss Kaprodens H OBOIIEH BHIIONHEHRI B COOTBETCTBHH C

CHull M-3-79™ "Crpourenmuast temmorexuuka’, CHulIl 2.10.02-84 ’3panus
B NMOoMellleRu A OJIA XPaHeHMA U nepepaboTkH cenbCKkoXo3aiicTsednof POy K-
man”, OHTII 686 HopMaMu TeXHONOI'MYECKOT'0 NPOSKTHPOBAHUA 3BAHUH H
coopyXerult (i xpaHeHMsa U 00paboTku kaprodens ¥ oBouleH ¢ ydeTOM
ocobenHocTell TemmoobMeHa B 3TUX 302HUAX.

1.2. B TemoTeXHHYSCKHX pacyeTax y4YTeHb! OCHOBHBIC TpeOOBAHMA TEXHO-
NMOTHY XpaHeHH OBOMeH H MHKPO KITHMATA Mo MeLeHu ! :

NpOAYKUMIO XPAHAT POCCHIBIO B 3aKpoMaxX M 6e3 3akpomoB (HaBanom)
B YCROBHAX aKTHBHON BEHTWISUMH, 3 TaKXe B KOHTefHepax (pacueThl Orpax-
NAOUMX KOHCTPY KUK ) ;

TEMIICpaTYpPHBIH PCXKHMM B MacCe MPOMYKIUHH NOMACPKHBAIT ONTHMANDL-
HbIM IS KaXOOoro IepHona XpaHeHHs BeHTWIMPOBAHHEM HApYXHBIM, BHYT-
pPEeHHHM BO3OYXOM, KX cMechio (ITpH HeoOXOMMOCTH C NIOIOTPEBOM) ;

MOIIHOCTL TEXHONOIHYeCKoro oborpeBa ftioMellieHnii XpaHeHMd NMPHHAMa-
OT ¢ YYETOM TEIUTIOBBIASNICHMNA YacTH IpoLy KUMH, yuacTBYIOLIell B TenooOme-
He (ImpH HaBaibHOM CHOCOOe CKIIAIHPOBAKHA) ;

Ha BHYTpeHHell MOBEepXHOCTH NOKPHTHR He o0pasyercs KOHCHCAIMOHHAY
Kanens OPpH 3MMHHMX PaCUSTHRHIX TeMIEpaTypax HapyKHOI'O BO3AyXa, KOHJIeH-
CaiMsi BIATHM HA NOBEPXHOCTH HACHIM XpamMmolt NMPONyKLMH He ROMYyCKa-
eTCH ;

TpefyeMoe COMpPOTHBIICHME TeIIoliepedade OTpaXOAOUNMX KOHCTPYK-
IMH onpeacnaoT M CTAMOHAPHRIX YCNOBMA TelooOMeHa: TeMIeparyph
BHYTpPECHHEIO0 4 HapyXXHOIO BO3HYyXa MPHHE MAIOT NOCTO AHHBIMM.

CONMPOTHUBJIIEHHUE TENIONEPEZAYE OIPAXKIAIOMUX KOHCTPYKIIHA
TeriooOMen B yCIIOBHAX €CTECTBEHHON KOHBEKIHH

1.3. Jammest TemiooOMeH XapaKTepeH 1S UOBEepXHOCTEH MOTONKOB H Ha-
PYXHBIX CTEH, OTHE/IEHHBIX OT HACHIIM nponylﬂmn MPOXOHOM HIH IPOE3IOM.

ConpoT#Brienne Terionepenate R , M 2.9C/BT, orpakOamLMX KOHCTPYK-
Wit CnefyeT ONpedeNsTh B COOTBETCTBHM CO CHHII [I-3-79**. IIpn oTOM
32 pacyeTHYIO TellioNepenauy H OTHOCHTEIIBHYIO BIAXHOCTE BO3[yXa B IO Me-
IIEHHAX XPaHEeHUNA CJIeNyeT MPMHHUMAThL MHHUMAIBHEIE 3HaYCHKU S, IIPWB eeHHbIe
B 1abn. 10 OHTTI 6-86, xpome Xxpamwmina nyxka (Ipu XoJomHoM crocoGe
XpaHeHHA) M YeCHOKA, I KOTOPHIX 33 PaCUeTHYI0 OTHOCHTEILHYIO BJIAXK-
HOCTB CJielyeT MpHHAMATh MAKCHMAaJIbHbIC BETHUYMHEI M3 3TOH TabiuIb.



B 3pamMAX XpAaHWMHE ¢ HCKYCCTBCHHRM OXJTaXICHAEM BTNy R, Cne-
gyer onpenenaTek B cootBercTeHHd ¢ CHull 11-105-74, Ho uX 3HageHHS NOJIXKHBL
6LITh He MeHee BENHMMH, OnpenenseMuix no CHuII 11-3-79** 1

IKOHOMHYeCKH uenecoobpasHoe COMpOTHBJIeHHMe TeImionepenave R,
m2-9C/Bt, orpaxgpamiielt KOHCTPYKIHH OTpEeNeIAoT N0 MHHUMYMY NpHBE-
HeHHbIX 3aTpaT B cooTBercTemy ¢ CHuIT II-3-79**

B pacgeTaXx npEBedeHHLIX 3aTpaT Ha OrpaXNAILYI0 KOHCTPYKIMK Cpef-
HIOIO TeMIEPAaTypy OTOIMTAILHOTO NMepuona ! , 9C, 4 ero UponOIINUTENIE-

OT.11e
HOCTB Z nep’ 9, AaieayeT onpeaenATe o (pOpMynag!:
: = 3 .
l‘«::rl'..maq:’ alf r *B ltr ¥ “1° (1)
= 2 2
zOT.IIBp [a2tr M Bzrr + 02 ] 10 ) (2)

rme a., B, ,, a,, B,, C, QIeAyeT NPHHUMATD U3 IIPHIL. | ! — pamHiHad TeM-
NepaTypa HAPYXHOTO BO3MAyXa, °C, onpenensiemMas no GopMmyne

ty =ty — 0\ Foo |(F /Ry +F /Ry, (3)
raoe q,, — TemoBoH nozmx, BBLIXORAINMA H3 HACRIIM MpONYKIUH, paBHLIA g
kaprodena 2,7 BriM®, mia xopHemwlopoB, NyKa, YeCHOKA H KAIyCThl -
1,9 Br/m’; Fyp — cyMMa mioluaneil BepTH KaNEHBIX, HAKNOHHEIX U TOPH30H-
TAIBHHIX (KpOoMe rpaHuvalMX ¢ NOJIOM) NOBEpXHOCTed HachlM MpoJlyKUnH,
MQ; F., F, — IO0iagd BCeX MOBEPXHOCTEH’ HApYKHBIX CTeH, OI'DaHHHBAI0-
UMX e[MHBIA C NOMelleHKeM XxpaHerus o6neMm, M%; R, Ry — CONpoTMBIIE-
HHA Temlolepenade HAPYXHBIX CTeH M MOKphImHs, M<-CC/BT, onpeneisembie
C YYTOM TESITIOBOH HAeplHMM (KpOoMe HapPYXHHIX CTeH C BEHTWIMpYeMOo#t mmpo-
cnotxkoft) .

B Tex ciny4adx, korjja HACHIL MPOIYKHMH OTOEIEHa OT MOBEPXHOCTH Ha-
PYXHON CTeHHI BO3AYIIHOA mpoIokolf ¢ OTHOLIGHMEM e€ BRICOTHI K TOJNLIHM-
He, OonuMM 6 (cTecHeHHas KOHMBEKIMA), IMOCAETHION ClefyeT BeHTHIMPO-
BATh BHYTPEHHMM BO3QYXOM C LEIKO HeNoNyIeHHMs BLRINANECHWUS HA ee 10-
BEPXHOCTAX KOHIOEHCATa M HPOMODPNHBAHMA NPHCTEHHOTO CI10A NMPOLYKIUHH.

bonee IKOHOMHYHOE pEIUCHNE OrPAKIADIUMX KOHCTPYKIHMA MOXKeT OLITh
MOJNIYYEHO NPH YCTPOHCTBE Y HX BHYTPEHHHX INOBEPXHOCTEH BEHTHWIIMpyeMoH
BO3AYLIHOR NPOCNOAKA C PALMOHANEHON ee TonumMHOA O, = 0,05-0,07 m.

Temroo6MmeH y BHyTpeHHE!H NOBEPXHOCTH BAPYKHOH CTEHRI
NpH HATHYMH BCHTHIHPYEMOH IIPOCIIONKHM

14. JxoHomeveckH uenecoobpasnoe CONPOTHBAEHHE TEWIONEpEAave Ha-
IK 20
PYXKHOA CTeHBI C BeHTHIHpyemoit mpocnofikoft Ry™, Mm™-°C/BT, cnenyer orr
pPeneNifATh B COOTBETCTBHH CO CH%{[I [I-3-79*" Ha ocHoBe pacueTa HaMMeHBIMX
npuseneHHBIX 3arpar II, py6/m°, onpepensemMuix no dopmyne (4), npm pas-
NUYHLIX 3HAYCHUAX BENTHUMHL R 0
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N=C, + @, -t )Z mC iy 3600 /E, 1Ry, @

or.iep’ ~ OoT.Mep

e Cn — CTOMMOCTS Orpaxnawieit KOHCTPYXIIHA B gQene’, pyﬁ/uz, onpede-
naemad no dopmyne (5); m — xos3ddmueHT, YyIMTRIBAIONMA NONONHATENAD
Hble NOTEPH TeIvIa Ha KHOWIRTPALM IO HAPYXHOTO BO3MIY X4, IPHHIMAEMEIR paB-
HaIM 1,05; L ~ xo3pPHMenT, yMTLBAOLMA H3MCHEHHEe CTOHMOCTH TEIUIO-
BOfl 3HEPIME Ha MepCleKTHBY, NpHHMMaeMbit no CHuIT 11-3-79**; C, — crom-
MOCTH JHeprMM Ha oToruierme, pyG6/JIx; 3600 — nepesomHol ko3PdEUHEHT
B emumdlbl n3MepeHuss CH; Eg , — xoadpdmumeHT mia NpHBEeNeHHS Pa3HO-
BPpeMEHHRIX 3arpar, 1/ron, pasueiit 0,08; Ry — LOMPOTHBIICHHUE TeImIonepe-
Aage BApUAHTOB Orpaxpamoulel KOHCTPYKIHH, M OC/BT, onpenenseMoe No
dopmynie (7), nprHMMaeMoOe NI PacueTa HAMMEHLIUKX ITPHBENEHHBIX 3aTpaT.

CTouMOCTE OTpakpaiolllel KOHCTPYKIMH B Aelie’’ onpenenswr no ¢gop-
MyJic

C,=C  +Cp8,+ (C,+B, C _+B)) [ F,, (5)

Ine C Cm — ¢ceBecTONMOCTE CTPOHTEIBHO- mmmmx paboT clioes OI-
paxcnammeﬂ KOHCTPYKIMH C MOCTQOSHHOM, pyﬁju M H3MeHstomelica (B mpo-
LHecce pacyeta) TomummHo#, pyG6/ M3 52 ~— NepeMeHHasx (BapHAHTHI B MPOIEC-
Ce pacueTa) TONUIMHA CNONA orpmammeﬂ KOHCTpYKiH, M; C, — cebecToH-
MOCTh BEHTWIATOPOB, NOAAIOMMX BO3NYX B mMpodiofiky, py6; B, — npomosn-
HUTENBHOE KOJIMYECTBO, LIT., 3MeKTpoKanopudepoB, HeoOXxomMMoe Wis 1100~
rpeBa BO3AYyX4, NOCTYNAKIIETO M3 NPOCRONKH B BEPXHIOK 30HY, Ollpeneinse-
moe mo dopmyne (6); G — cebecronmocTs anekTpoxanopudepa, pyo/irr.;
B, - ;eﬁecronmm BO3[AYXOBOMNOB, pacHpeleNMionMX BO3AYX B MpOCNnoR-
Ky, pYV.

HoMONHUTENRHOE XKOJNMMUYECTBO, WIT., AMeKTpoKanopudepoB B BepxHeA 30-
He onpenensoT o popmyne

BB =L Cp Tu (tB-- tnp) 1"/ (3600-N), (6)
rme L — obpeMHbl pacxon Bo3QyXa B Npociofike, M3/(tr-u), ontpenenge-
Melit 13 nipun. 3. HauGonee paudoHANBEHHIM peme}meu ABNAeTCA NONaYa BOI-
oyxa B mpocCloiKy H3 BepxHe#t 30HEI Oe3 noporpena; YAenbHas Temo-
eMKOCTh BO3QyXa B Impocnolike, pasHas 1 xJhx/ (KI“"E) Y — IOIOTHOCTL
BO3[lyXxa B IIpocnoiike, KI‘/M3, — TeMneparypa nnanyxa Ha BXoae B Npo-
IO Ky, 3abupaemoro u3 Bepxﬂeﬂ 30HR, MpUHUMaeTCH Ha 1 OC Banitre npuBe-
neHHﬂﬁ B OHTII 6-86; 1, np — TEMIEpaTypa BO3yXa Ha BRIXOJE H3 PO CROM-

xu, °C, onpenenseMas U3 npuin. 3; I' — HHHA HAPYKHOH YACTH CTEHBI C BeH-

THIHpYeMOoH mpocnolikoil, M; N — MONMHOCTh OJHOIO ANEKTPOKANOpHPepa,
KBT.

3HaveHHe BEJTHUMHLI B, okpymmserca po uenoro wcia B 60nbiywo CTopo-
Hy npd gpoSHoit yacT ero 2> (,3; B MEHRIIYIO CTOPOHY — B HPOTHBHOM CJIY-
gse.

ConpoTHBNieHMe Teivionepenaue HapyXHOH CTeHBI R, Mz*GC[BT, cyieqyeTt
onpenensaTs Mo popmyne



Ry=2z8,/N+1/a +1/a ., (M

rage 0; A; — COOTBETCTBEHHO TONINMHA, M, H KO3dHiHenT Temonposoa-
Hocmd, Br/(mM:°C), marepuana €noeB orpaxmamouielt KOHCTPYKUMH; & ~ KO-
3pdHIMEHT TEIUIO0THAY U1 JUMHHAX YCIOBHH HapyKHOA NOBEPXHOCTH OI-
paxgatolielf KOHCTpyKuwd, Bt/ (M2-°C), npummmaemet mo CHull 1E-3-79**;
@, — cpeminit K03 dHIMEHT TeI00TAAUM B Npocnofixe, Br/ (M2:°0), onpe-
nensieMulit no popmyne

— 0,2,0,
@, =0,814/(1/C, +1/C;~1/Cg) +4,35-107 S+ **LY®/8 . (8)
rae Cy, Cy, C ~ ko3pPruyeHTH H3NydYeHHA aGCONMIOTHO YepHOro Tena M

MATEPHATIOB NIOBEpXHOCTeHd B npocroiike, Bt/ (M2*°C4)

O6BpeMuRIt pacxod BO3AyXa B BEeHTWIHpyeMOR IIpocinoffiKe d Temiiepa-

TYPY Ha BRIXO/le M3 Hee Qreayer NPUHMMATE im NpWI. 3 HA OCHOBE pacdeTs

pa3’HOCTH AR, Mz'DC/BT, mexay Rg H Rm = —— —, ITY Pa3HOCTH ONPEAJIAOT
w3 popmymst (7) %en
AR=Ry - R, =20,/A;+1/ay. ©)

PaccMmaTpuBaeMble BApHAHTLI COIPOTHBIICHHMS TeIDIoNepedave Orpaxiaio-
el KOHCTPYKIMH COneayeT Noayyarh IYTEeM BapEMPOBAHHA TOIUMHBL CIOS C
MeHBIMM Ko3(PHuilMeHTOM TEITIONPOBOSHOCTH (YTEIDIMTENb), a8 B ClIyuae
OPUMCHCHUA MaHeNlell 3aBOACKON0 H3NOTOBJICHMA CleayeT YYHTHIBATE CYILIe-
CIBYOLIY® rIpajalMip EX no TonuwHe. IIpu roM g KaKOOH TONNMHLI
orpaxnaonie KOHCTPYKUMH, NPUHMMacMOR B pacuere, CONPOTHBIIEHHE TEl-
aonepenave ¢ COOTBETCTBYIOIMM pACXOdOM BO3yXa B NpocnoHKe sSBAAITCA
TpeSyeMbIMH BeIMUMHAMU U3 YOUTIOBHA obeclieueHld B Hell HeBLINMAACHAS KOH-
AICHCaTa H HMCKIIOYSHHS NPOMOPAXHBAHWS MNPOAYKUWHM B NPUCTECHHOM CHioe,

1.5. Quemuparr CORNPOTHBJIEHHE NAPONPOHMIIZHMIO Orpaxpamunel XoH-
crpyxipii crenyer no CHuII 11-3-79%*,

Marepyansl Cnoes orpaxaampinell KoHCTPYKUHMH PEeKOMEHIYeTCa paclosia-
raTek B caenyioneft nocnedoBaTeNIbHOCTH: Y BHYTPEeHHER MOBEPXHOCTH HOIXK-
HEl HAXOOHTHCR INIOTHRIC, MAJICHAPOIIPOHMIIAEMbBIE MATEDHANTBI; K MHapyXHOA
MOBEPXHOCTH pacIonarars MITOTEWIONPOBOOHBIC, HOopHCThIe, OBosiee napo-
npoHmuaeMeie CioH. ConlpoTUBIEHRE TeIUIONEpenaRe CTEHOBOIO OTrpaKAcHHA
HH)Ke BepXxa 00BanoBKH HWIH OTMOCTKH Ha 1 M ZIo/KHO ORITH He MEGHEE €ro
3HaYeHHA BhIIUe pacloNOXeHHOR YacTH, a MpH HeoOXOomMMOCTH yrellieHusd
noja (CPpYHTOBBIE BOIBI ¥ [p.) WHPHHY YTEIWIAKOINER 30HBI CIeayeT MpPHHHU-
MaTh 1.5 m.

OCHOBHBIE NNTAPAMETPBl CUCTEMbLI TEXHOJIOTHYECKOTI O
OTOIUVIEHNSI MOMEWEHWHA XPAHEHHA

1.6. KoymuectBo Tellia HA TeXHONOTWYECKOe oTomeHue (g, Br, cnenyer
onpeedTh K3 YPABHEHHA TEINOBOTO OaflaHCca NOMEIeHM XpaHeH s

0 =0+ Qp* 0~ 2 * Oy (10)



yi ! Q — TEINONOTePH HADYXHBIMH CTeHamH, BT; @ — TemwionoTepd NOKPH-
THEM, B'r Q_ — PacXoj Temla Ha BEHTWISUMIO, B'r Q — TEIOBLINCNCHUE
HACNITRIO NpoayKuUMH, BT; an — pACXoR TeIia Ha Harpenmme BO3YXa, Bbl-
XO DAL U3 BEHTHIIMpYeMOH IIpocnoff K B BEpXHIOK 30HY, BT.

[Ipy OTCYTCTBHHM BEHTWIMPYEMEIX IIPOCIOEK Y BHYTPEHHHX NOBEPXHOC-
TeHl HapYXHEIX OFrpaKneHuHd Qn

Ypasuenne (10) B pa3BepHYTOB BHJE

Qp = (F IRy +F |Ry+0,278Ge W/(d,~dy)) (1

B.Max 1‘1':1) t

+FORMU -t ) — 4y Fro o +0278¢ 7, GGy o~ ), (1)

rae 0,278 — nepeBomsoit kKo3hduumeHT B emHHLK u3mepenus CH; G’ — mac-
ca XpaHMMO! NpOOyKUHH, T; Cp, — YHAENBHAH TEIUIOEMKOCTEL BOIAYX3, K Ix/
[ (kr-°C): W — BnarosbielleHHs HACHHIBIO NMPOAYKIMH, Kr/ (T-4), Onpenens-
eMble no mpwi. 2; d_, d — BNarocoAepxaHyMe COOTBETCTBEHHO BHYTPEHHeEro
H HapyXHOTO Boanyxa, KI‘/KI‘, amax — PAacueTHAs TeMIIEpaTypa BHYTPEHHETO
noanyxa 1A ONpenesieHHs KOJ/MYeCTBa TeINla Ha TeXHONOIMYeCKHH oﬁor'gea,

°C (OHTH 6-86); t.,, — TemmepaTypa BO3AyXa B CMeXHOM NOMELIEHHH,
E:';M — nnoma,ub OB €PXHO CTH, M2 H COITPOTHBIICHHE Temmnepenaqe,
0

C/BT CTeHEl CMEXHOIO MOMEHIeHMA; [, — pacyeTHas TemllepaTypa Ha-
pyXHOTo Boanyxa, 0C; I’ — miMHa HapyXHBIX CTeH C BEHTWIMpyeMOH Mpo-
CTOR KON, M.

1.7. Kommuecrso arperaToB TeXHOJoTHYecKolo oforpesa cnegyer oI-
penensTs o gopmyne

n=Q, /N, (12)

rae N, — MOLIHOCTh OTOIMTENIBHOTO arperara, Br.

Tersio cneayeT NOMABATEL B BEPXHIOK 30HY XPAHMIIMILA Y B TeXHONOTHYEC
Kde [poe3dhl, o0ecreuwBasi ¢ro paBHOMEPHOS pacipeRe/IcHHUe.

Konnuectso Temia, HeoOxommoe ig o0orpeBa APYIMX NOMeEleHMHA
XpaHWIHLIAZ, CIeayeT ONpPEenesiTs B YCTAHOBNEHHOM NOPAIKE ¢ YueToM Tpebo-
Banuit OHTI] 6-86.

BEHTHIIALIHOHHLIE CHCTEMbI

1.8. T[IpuTouHas BEHTHNAUMOHHAS CHCTEeMAa COCTOMT K3 NPHTOWHOM NIAXTEI,
BEHTMJIATOPA, MATUCTPATIRHOIO H BO3/1Y X0 PACNPEeIIIUTEIBHOTO KaHaa,

[Ipy ycraHOBKe MeXay IpurouHofl miaxToff ¥ BeHTHIIATOPOM Kanopude-
pa nocneAMMi osKeH UMeTh OOBOHOH KaHan ¢ KilalaHOM,

1.9. Ina nopaws Bo3dyXxa B HACBUIbL KapTodens NpHMEHAOT IOIONE-
Hhle HJIM HAMONBHAIC BOS3MYXOPACHPEACITHTENBHBIC KAHANK! FOCTOSAHHOTO WMIH
NepeMEHHOTO IMOoNepevHoro ceueH¥sl. CeueHMe MNOMTIONBHAIX KAHAIOB PEKO-
MEHYeTCd BHIIONIHAT, NpAMOYTONBHLEIM, 3 HANOABHRIX — TPEeYIOJIBHLIM,
yIOn NpH BepllMHE peKOMeHAyeTcs mpuHHMaTh pasibiM 90°. Bo3smyxopad-
JAolHe pellleTKH pa3sMeIlaloT B NOKPLITHH kaHanob. Honyckaercs CIioll-
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HOE pelleTYaTOe MOKPhITHE KAHWIOB, 8 TAKXKE YCTPOHMCTBO CIMIOLIHLIX pelneT
QATHIX NIOJIOB C DOATIONBEM, 5

1.10. IInouiage XHMBOIO CedeHMS BO3IAYXOPA3PAIONMX pelIeTOK, M, (Ipe-
[ESIS0T Mo GopmyTe:

a) Opu YCTpoHCTBe BO3AYXOpPaclpelSNUTEIRHAIX KaHANIOB I OMHOIO
KaMarla:

= Asq/ (k, V_3600), (13)

rne A — pa3sMep HachIlli NpolyKUMH B INIaHe BOONL KaHAIa, M; B — pacCToA-
HHe MeXIy OCAMH COCeHHX KRHAJIOB, M ((gH'IT& 6-86); @ — HHTEHCHBHOCTS
BEHTWIHDOBAKHA HACHNIM IponyKimmu, M™[(MT'Y);  k; — KoapduixeHT,
Y ThIBAIOLIMA 3a1<p£.rme XHBOIO CEUYeHHA PeLieTo < NpOAyKuHed; K, = 0,5
(xaprodens, 1yK); = 0,6 (ianycra, KopHeIIofk!) ; V', — cpenusas cio-
POCTh BO31yXa B mom CedeHHM pelIeTOK, M/C;

6) npu ycrpoiicTBe pellleTHaTOID MONa IUIOIANL XHMBOIO CeueHHHA pe-
IIeTOK Taxxe onpenenawr no dopmyne (13) c 3ameHol BeIHUMHLI B Ha B -
pasMep HACHINY OPOOYKLUMH, NMEepHCHIMKYINAPHLIM pasMmepy A, M, B IN'OPU3OH-
TABHOA ITIOCKOCTH,

1.11. AHTeHCHBHOCTP BEHTWIHPOBAHMA HACHIHM NPOOYKUMHM ONpenensaioT

mo dopmyne

g =vG/(AB), (14)

Ime ¥ — YHENBHBIH pacxon BO3[yXa, M3/ (rv) [6): G - macca nachimm Rpo-
Ty KIUMH, T.

1.12, KonnuecTBo paclipeAeUTSIBHEIX KAHAIOB M, UIT,, ONpedeSIHIoT H3
COOTHOIICHUS

n=B/s. (15)

1.13. Iltowags nonepeyHOro CEYEHMS HANOJRHOIO KAaHANIa AOJIXKHA YNOB-
NeTBOPATE YCIOBHID

S > 0,1231 (16)

1.14. BosnyxopaclipenenaTenkible KAHATLI AONXHE HMETH HA BXOJIe BO3AY-

Xa mmMbep Wi Opoccenb-KIaNaH ¢ pydyHHIM WIH 38BTOMaTHuYeCKHMM YIIpaBne-
HMEM.

1.15. Koadppmmenr mectHoro conmpotusnenuwa (KMO) noanonsHbiXx Ka-
Hali0B, OTHECEHHBIN K CpefHe CKOPOCTH BO BXOOHOM CEYSHHH, PeKOMEH]LyeT-
CA NPUHHMATL B 3aBHCHMOCTH OT CYMMApPHOH OTHOCHTeNILHOM ImIoia M BRIXO[-
HEIX oTBepcTHit no Ta(ui. 1. KMC HamonpHbIX KaHAIOB € NOMEpeUHLIM paco-
JIOXKCHHEM INIaHOK, 00pa3ylolMX WIEMH Ijis BHIXONA BO3AyXa, TaAKXKE PeKO-
MeHayeTca onpeneiidaThk no Tabn. 1. KMC HanonbHAIX K2HANOB C OPOAOIb
HbIM PacROJIOKCHHEM IDIAHOK M BHYTPEHHHMM KapKacOM PeKOMEHYeTCH IIpH-

HAMATh PABHBIM 1,5 M OTHOCHTH K CKOPOCTH B NEPBOM IO XOAY BO3AyXa Cy-
XEHHOM CeyerHH, 06paloBaHHOM KaPKACOM.
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Tabnununal

Kox}pdrmenTsl MOCTHBIX CONPOTHBJICHMI KAHAOB

A e T . . T wlnhill SN e TS o VR

HaumeHoBaHHe O603Ha- Ko¢pduumeHt
YeHHe

L i I L e L e e I I I B e R TR TR TR T U B R e e e e — R ——

Koa¢gdpuumeHt E 19 10 6 4 3 25 2 1,1
MECTHOTO COIIpO-

THBJICHUA

1.16. K MarMcTpanbHhIM OTHOCST KaHaMnhl, pacloslioXKeHHbIe MeXIay BeH-

THNRATOPOM H BO3QYXOpacHpeNenHTENRHEIME KaHanaMu. MarucrpansHnle Ka-
HaJIbl JOJIKHEI OBITE TPO X0 OHLIMH.

1.17. K mamucrpankHOMY KaHany OomxHO OHTHL NONCOEMHEHO He MeHee
IBYX BeHTWIATOpOB. (Olenyer mpeMycMarpaBars nyGmuposanue paboThl BeH-
THARTOpoB, Coe/MHeHHe BEHTWINSTOPA C MATUCTPANBHLIM KaHAIOM PEKOMEH-
IyeTcs BBINONMHATL NEpexXONHAIM YYACTKOM C MHHUMATLHBIM 43P0 IHHAMM-
YEeCKHEM CONMPOTHBIICHHEM.

1.18. Inx nonaud BO3yXa B HACHIUIb TPONYKUMH CJICAYET YCTAHABIIUBATE
HeHTpoOeHBle (pajMalbibie) BEHTHNSTOPHW HU3KOIO paBneHnsa. Jlonmycka

ercsl HCNONB30OBATE OCEBHIE BEHTWIATODHL pa3BHBaplIMe HeoOxomuMoe NAB-
JICHKE.

PexoMeHOyeTCS NPHUMEHATH BEHTHJIATOPHI C KOJIECOM HAa Baly WIeKTpO-
BUTATENA.

1.19. [Npou3BOMMTENBEHOCT, BEHTWIATOPA, M3/C. nojgapuierc BO3AYX
B HACHIIL MPOAYKIHHM, ONpenenanT HCXOOA H3 YHeJNBHOINO pacXxona BO3AYXa
o popmyne

L = Gy/3600S, (17)
Iae S — KOJNMHMYeCTBO BEHTYCTAHOBOK,

1.20. O6miee compoTuBJIeHMe ITPHTOUYHOH BEHTHNALMOHHONR ceTH Hc. [la,
BhIpaxaerca dopmyno#

Ho=1L1(H,  +H  +H  +H), (18)

roe H ., — conpoTusienne npurouHoR miaxThy, fla; B .. — compomuBnenme
MAIHCTpANBHOIO KaHana, Ila; Hy . — conpoTHBieHMe BO3XyXopacipenesH-
TeNRHOTO KaHana, Iia; H, ~ compoTBiIeHne HACKIMH ITpo Xy KiguH, [la.

[loTepu paBneHMA (CONMPOTHBIICHME) B MPHTOYHOH IAXTEe M MarucTpaib-
HOM KIanaHe ONpenensaloT nyreM pacuera (oOnuHhMK Metomamm). Hanpm-
Mep, MeTOOOM YASIBHBIX NOTEph OaBNeHHA. [Ipu pacueTe MarMcTpaibHOIo

KaHa1a CcJiefyeT OPOH3BOMMTL YBH3KY CONPOTHBIICHMA NO OTBETB/ICHHAM C
YY€TOM COMMPOTHBIIEHHS HACBIIH.

371= 2



ConpoTHBIIeHHEe BO3NYXOPACHPENENUMTENRHOIO KaKana HaxXOoOsT no dop-
MyJie

- — 2
HB.K - spn.nx - EpVx /2, (19)

rne § —~ xo>(dUUMEHT CONPOTHBIICHMS KaHala oNpeaelnsior no Tabn. I;
Pn;.nx — cpelydee MMHAMHYECKOE [aBJieHMe Ha Bxole B KaHan, [la; V. - cpen-
HS% CKOPOCTE BO3/lyXa Ha BXO/le B KaHa, M/C.

[INOTHOCTE MepeMellaeMOI0 BEHTHIATOPOM BO3IXYyXa, KI‘/M3. onpenensi-
T 10 dopmyne

p=0,35Pﬁap/(273+t), (20)

rae Pﬁap — GapoMerpHueckoe pasnerue, rIla (onpepensaior no CHuIl 11-33-
75%) ; t — Temmeparypa Bo3ayXa, °C.

NunpaBnuyeckoe CONPOTHBIIEHMEe Hachli nponykumu HH, Ila, onpepens-
JOT NO MpMI. 4,

1.21. MMopbop BeHMMNIAUMOHHOIO 000 PYLOBAHMA NPH pacUeTHRIX IHAUCHURAX
NPOM3BOIMTEIIBHOCTH BEHTWIATOpPa H CONPOTHBIICHHA CETH CJieAyeTl NpoH3-
BOMUTEH, DONIE3YACH XapPAKTEPHCTHKAMHM BCHTWISTOPOB B COOTBETCIBHH C NieH-
CTBYIOILMMH HOPMATHBHBIMM [IOKYMEHTaMH.

1.22. MoupHocTs MEKTpOIBHIaTens BeHTWIATOpa N, KBT, onpepensior
no dopmyne

— 3
N =LH_|n_7_ 107, (21)

rge N, - KII 1 BexTunsropa; n, - KI1 A nepenawmi.

KI1J Benrniigropa M 4acTOTy BpallleHUA KOJieca ONpedensioT M0 XapaxTe-

PHCTHKE BeHTHWIATOpa. [lepesaya Bpaufaiolierc MOMEHTa OT NEKTPOBHIaTE-
N K KONeCYy BEHTHAATOPA OCYHIeCTBNAETCH OOBIYHO KIMHOBLIMHM PEMHSIMHU,

A KoTophix 7). = 0,95, IlpH KpemneHHH Kojleca Ha BNy MCKTPOABHTATeN A
T =1

1.23. YCraHoBOYHYIO MOLIHOCTE EKTPOABHTATENS HaXxoasT 1o dopmye
Ny“ = KNB , (22)
rne K — Gepem u3 CHull 11-33-75*,

ONPENEJIEHUE MOIHOCTH OBOPYNOBAHHUA ANIA TENJIOBO#H
OBPABOTKM JIYKA

1.24. Ynenwurit pacxop, Bo3nyxa V, M3I (T9), opu TemoBoft 0o6paboTke
JyKa pa3snHyHbIX TeHepaimit onpenensercsa no dopmyne

V =u€-3600/k, p_h, (23)

TIe H — CKOpOCTh QWILTPAUMH BO3/yXa Uepe3 maccy MpoXMyKUMH, M/c; € -
ITIOTHOCTDL HAChilM NIyKa, paBHas 0,36; k; — kosduuuenT 3anaca, yuurnisalo-
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i Henponsnognrenmme MOTEpH Temna, papHbuift 0,7; O, — HachLIIHas IDIOT-
HOCTE IyKa, T/m", pasHasa 0,6; # — BLICOT2 HACKHITM NTYKa, M.

Cxopocrs GHILTPALMM BO3OYXa M, M/C, yepe3 Maccy IpoAyKIUHH oIlpeie-
nsaercs 1o gpopmyne

= Bh/roc T, (24)

rne B — xo>bduuuedT, 3aBHCANMHA OT MPOLEHTHOTO COMEPXAHHA BJIarW,
no/pexaue! ymaneHuwio #¥3 NyKa NpH HavanbkHoft BnRaxHocTy udemryH S5S0%,

IpHHKMaeTcs o Tabn. 2.

B o1yyae NOCTYIUICHMH Ha NPOCYIUKY NYKa ¢ HAYANBHOH BJ1aXKHOCTHIO

yemny#t, orymualomieitca or 50%, B dopmyne (24) Bmecro ko3ddmuenra B
cnefyeT MPHHUMATH M3 Tabn. 2 ko3¢gduuneHT By, yMHOXEHHBI Ha Pa3HOCTD
MeXY HauanbHOR ¥ KOHEYHON BIIaXXKHOCTAMH Yelry# nyka.

Tabnuua 2

Jnaverna Ko3pPHUIHEHTOB B 3aBUCHMOCTH OT M'eHEPALHH NYKa
H CpelHero qHaAMeTpa

— A- T . YA s ]

Ko3dpdrunenrs B, n B Jlyk penka ¥ nyk-marka,| JIyk-Bui- | JIyk-ce-
pa3MepH TyXoBHML, cM | fopox |BoOKk

~slguipip

Ha 1% citxeHHst BJ1AXKHOC- 3,48 3,76 4,51 5,71 6,95

TR yelry#t — ko3¢ duumeHt B,
3a Bech NeprOJ CYIIKH TIPH 121,7 131,6 158 200 243,2

HaYaNLHON BIIAXKHOCTH 4e-
my#t 50% — xko3ddmivent B

1.25. IlponeHTHOE CONEpXKaAHME BNATH 1), %, Nmomuexamiedl ynaneHwo M3
NNpo Ly KUMH, onpenesisgercs nmo gpopmyne

n=T, / 6,6. (25)

1.26. [1poH3BOMMTENLHOCTS CHCTEMBI BeHTHNMIMM L, M3/t1, onmpenenKeTcCH
no popmyne

L= VG1 , (26)
rne G, ~ Macca NpoNyKUMH, T, NOABEPraloAfCs ONHOBPEMEHHO TennoBOH
o6paboTke.

1.27. MoumiocTh BeHTWImMOHHOro obopymoBanus N, xBT, onpepenser-
¢ M3 YCJIOBHA NOOOTPEBa PacueTHONO KOMKHYECTBR BEHTHIISIMOHHOIO BO3OY-

Xa 1o TeMIlepaTyphl BAYBaEcMOTO BO3AyXe 1o popmyne
N=x,c L{t, -t ) [3600, (27)

.
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The K, — KO3bhuiMenT, yMTHBADLDH NOTEePH TeIDia B BO3NRY XOPacTIpeiesin-
TEIBHON CHCTeMe, paBHBIY 1,2-1,5,

MyHuM2NBHOE 3HaYeHME K, MPHHHMACTCA NMPH KOPOTKHX TEIUTOHIOJHpO-
BaHHLIX BOJAYXOBOOAX, MAKCHMANLHOE — MPH PA3IBETBNCHHOR CHCTEME Terr
JIOH30/IMPOBAHHBIX BO3AYXOBOHOB; C, — CpedHAsA o0beMHas Temoeumm
BO3OyXxa, KX/ (M3 °0, paBHas 1,1; ¢4 — TeMIepaTypa BO3AyXa, °C, na Bxo-
e B MAcCCy MIyKa, [IpHHHMacMas paBHOR TeMIlepaType BAYBaceMOIO BO3OyXa
npn cymxe !oc HIH TepMHuYecKolt 06paboTke 7,.; 1, — TEMIEpaTypa BO3RY-

°C, ua onne B xarnopudep, onpenensieman no OHTII 6-86 ma manHoOIo
nepaona 06paboTKH nyKa.

1.28. Tlponmon»uTeNbHOCTL Harpesa 7., 4, MACCH JIYKd, NMOCTYTAIOUIETo
Ha Tepmuueckyw 06paboTky ¢ HavuanpHOR Temeparypoﬁ 35°C, onpenenserca

no Gopmyie
r. =820 %430y, (28)

rae d, — SKBHBANCHTHRIL MHAMETD Iy KOBMI, M, Ollpeae/IsieMblft K3 COOTHOLE-
ma d, =0 375dcp, d — CpeHMI MMAMETD JIYKOBHU, M, MPpHHHMAaeMbit Nno
1a671. 2 H — cxopom PUAETpalMH BO3AyXa, M/C, omnpenensemas no (24)

A NepHoNa CYLIKH.

NPUMEPHI PACYETOB

[Tpumep 1. Onpene/IHTS TONUMHY YTEIDIHTEAS B NAHEH HAPYXKHOM CTEHH M
O KPHITHH KapTodesieXpaHWIHLIA NIPH TeIo0OMeHe B YCNOBHAX eCTOCTBEHHON
KOHB e KIIHH.

Hcxoankie Banubie

PatoH cTpouTenscTBa — I. Open.

CTeHonax?’naHenL — 2 xene3o00eTOHHAKE IOIHTH IDIOTHOCTHIO =1 =
= 2500 xr/M”, TonumiHON 5 = 60 MM, 6 = 120 MM (BHYTPEHHAA) ¥ YTEIDIK-
TEJIh MeXy HUMH U2 xcec'rxnx muepmonamx IOTHT 7Y, = 200 xr/m”~ (TOCT
9573-82).

Pexcim xpanermms — Bnaxuelt (CHuI 11-3-79"%), yoioBus sxcmyaTaimy
orpaxnaaonmx koHcrpykumuit (CHuIT 11-3-79%%),

TemnoTexHHYeCKAd XapaKTEepHCIHKA MarepHana TpexclodHoft naHeH
(CHuIl 11-3-79™") :

k02 PULMEHT TEIDIONPOBONHOCTH Xenle306eToHa = = 2.04 Bt/
[(M20), koapdumert ero remioycsoeuua S, =8, = 16,95 Bt (MZ OC) :

KO3PDHUHEHT TeMIONPOBOAHOCTH y‘l'esrlnla'L‘f:II:.I1?3 = 0,08 Bt/ (M-°C), Ko-
adduiieHT ero Temoycnoermas = 1,11 Br/(

Hoxpmme COCTOHT U3 tremtpex cnoes pybeporaa WIOTHOCTEID ¥, =600 Kr/
/M Ha GHTyMHO#t MacTHke 7, = 1000 KI‘/M3 o6imelt TonumHoil 5 =0,0105 m,
IPYHTOBKH GHTYMHOI 'romumﬂoﬂ 6, = 0,0015 m, mpouwnm (PYﬁepouu)
Tonumso#t §, = 0,0025 M, wHTH KK Y, = 2500 xr/m? TonuHof 5,
= 0,03 Mm, y*rermnre:m W3 MUHEPIOBATHWIX TWHT Y . = 200 KP/M (FOCT
9573-82).

BmectumocTs xpanwnuma G = 3000 1.
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Prc. 1. OparMeHThI CXeM CeKUMH KapTodeneXpaHwIHIIA

H - @bicora gepxnei 3ondl; 1 — cexyus XPDAHERUA; 2 — BEKTKAMEDA 8 O6UjeM
003zeMe gepxueu 30HBL, 3 —~ TEXHOAOUNECKUU npoe3d; 4 — ypoeend sepxa
HacYlnu; 5 — GEHTURUDYEMAR NPOCAOIiIKE; 6 — 8bIX0OO0 8030YXaA U3 NPOCAOUKY

[Inoiiane NMoBEPXHOCTH HAPYXHRX CTEH F = 500 M2

=1750 m=.

B KayecrBe NMpuMepa OTHECEHHS BHYTPEHHHMX TIOBEPXHOCTEH HapyXHBIX
CTeH K CIyYam TermrooOMeH2 B YCNOBHAX €CTeCTBeHHOR KOHBEKIMH SBIISIOT-
cst uX yyactku BB, A — /1 no shicore H,, B - I' o BricoTe H, Ha pHC. 1.

CymMma morolinaniel BepTH KANIBHEIX, Haxnommx H mpmomanmmx [oBepXx-
HOCTeH HachIM ppoay KiMH (KpoMe I'paHMYallMX ¢ noyiom) F_ . = 2400 ves

Ko:qu:mem TeITIO0TAdW BHYTpEHHER TOBEPXHOCTH cref{ H NOKPRITHA
a, =8,7 Bt/ (M2-°C) (1o CHall H-3- 79%%),

PacueTHass TeMIiieparypa BHYTPEHHero BO3AyXa t
Has BaxHocTe Y =90% (mo OHTI 6-86).

PacyeTHY10 TeMTIepaTypy HapyXHoro Bo3iyxa misg Oprna npenBapuTesIhHO
IIpUHU MaEM paBHoﬂ cpenHelt Temrepatype Haubonee XONMOAHON 3MMHER TITH-
DHEBKH I =_26°C (rno CH#uII 2.01.01-82).

CI'OI{MOCTB 3HEPIUH rexmnomqecxom oToruiennst C 5,56 10~ pyﬁf,[bx

(ITpefickypanr 09—-01), C =$58,5 py6/m> (CHull [V-4-82. Yacrs . Crpou-

TeJIbHbIE MATEPHANHI) .

, MOKPRITHA F =

= 2°C, ero OTHOCHMTEN b

13



IlopaAoOK pacweeTa
Onpedencrue cORPOTUSACHUR TENAONREPEOAUe HAPYNHOU CTEK b

1. Tgunem'rypy TOYKH POCHI ONPENENnsoOT 0o f = 2°C u P = 90% —
t =057C.

P 2. TpebyemMoec cONpOTUBIicHHE Temnoliepenaue MNaHeIH ONpencngT MO
CHul1 11-3-79**

RIP = (2426) /8,7(2-0,5) =2,146 M2-°C/BT.

3. [IpoBepsAeM pABHIIBHOCTL MPMHATON pacueTHO! TeMNepaTyphl HapyKHO-
IO BO3yXa.
TpebyeMmasn TonMuMHA YTEIWIOMETO CNog

6",5 = 0,08 (2,146~ (1/8,7+1/23+0,12/2,04+0,06/2,04) ] = 0,151 m.

CornacHo cyuiecrsywiilell rpagaiy TONWMH YTEIDIHTEN S IPHHMMAaEeM

Bw =0,15 m.

TepMuueckoe conpoTHBeHHe cloes nanesu no CHulIY 1I-3-79**:
R, =0,12/2,04 =0,0588 m*-°C/Br;

R, =0,15/0,08 =1,87 m2-°C/B1;

R, =0,06/2,04 =0,0294 m?-°C/Br;

R +R, =0,0588+0,0294 =0,088 m>-°C/Br.

TemoByo HEepIMID onpefensoT no CHAl 11-3-79**:
I =0,088:16,95+1,87-1,11 = 3,57 < 4.

CnenoBarenbio, comtacHo CHuII 11-3-79**, creHoBYIO naHens HeO 6X0 MO
OTHECTH K MaNOUHEPHMOHHEIM ¥ B KaueCTBE pacuceTHoH 3uMHe#l TeMueparypsl

crienyeT NMPHHSATL c%enamm TEMICPATY Py Haubonee XONOAHBIX 3MMHHUX CYTOK
(ans r. Opna=-31"0C)

R = (2+431)1/8,7(2-0,5) =2,529 m2.°C/Br.
Tpebyemas TonMA2 YyTEWISIOMLETO CNOA

8{," =0,08 {2,529 (1/8,7+1/23+0,088) ] = 0,182 m.

ComiacHo cCyulecTByOIliel TpajauMM TONMUMH YTEMYHTENA, IPUHAMACM
8?‘!‘ =(,18 m.

o CHuII 1I-3-79** onpenensgem Tepmuyeckoe CONPOTHBICHAE YTeINISIONIE-
o CoA

R, =0,18/0,08 =2,25 m2.2C/Br.

TepMuuecKkoe COMPOTUBIIEHHE CJIOEB KOHCTPYKIMM onpenengrot no CHull
11-3-79**,

14



—— - O
R _=0,088+2,25 =2,338 m2-°C/Br.

ConpotHBrierne Termionepenase naderm onpeaeaoT no CHull 113-79%*,
R, =1/8,7+2,338+1/23 = 2,50 M2.°C/Br.

Onpedenerue TpeGyemo20 conpoTuanenus renaonepedase NOXPoiTUS

1. Tpebyemoe conpoTuBneHHe Termtonepenaue MOKPHITHSA ONpeNengiOT No
CHHuII 11-3-79%**,

R7P = (2+26)1/8,7-0,8 (2-0,5) =2,682 m2-°C/Br.

2. YTouNHeRHE PACYeTHOH TeMOepaTyphl HAPYKHOIO BO3LYXA.
TpeGyeMan TONMUMHA YTEITIAOUIETO CIIOS

6;‘_: = 0,08 (2,682~ (1,87+1/23+(0,0105+0,0015+0,025+0,3) /0,1 75+
+0,03/2,04) ] =0,08 (2,682-0,2554) =0,192 m.

Cornacuao CyuiecTBYOILUCH rpafalii TOSIIUHH YTCIUIHTOA IPHHAMACM

Bw =0,19 m.

TepMHYeCcKoe COHNPOTHBIICHME CNnoeB NOKpLITHS olpedsmor o CHull
11-3-79**.

R, =0,0105/0,17 =0,062 M>.°C/B1; R, =0,0015/0,17 =0,0088 m*-°C/Br;

R, =0,0025/0,17 =0,0147 M>.°C/B; R, =0,03/2,04 =0,0147 M>-°C/Br;

R, =0,19/0,08 =2,375 M2 C/Br.

TemnoByw HHEPUHIO orpaxpaollel KOHCTpYKUMH onpepensior mo CHull
11-3-79**

I =0,062(3,53+4,56) [2+0,088-4,56+0,0147-3,53+0,147-16,95+2,375-1,11=
=(),251+0,04+0,052+0,249+2,636 =3.23.

CneponaTtennno, cornacuo CHuIl 11-3-79**, nokprrmue HeoGXo MO OTHEC
TH K MUIOMHEPUHOHMEIM H B KavYecTBe pacyeTHOR 3WMHEH Temneparyphl

MPUHATL CpeOHION TeMNepaTypy Haubonee XonomHeIX cyTox (mia r. Opna
t, =—31°0).

3. Homoe 3HaueHHe TpebyemMoro CONPOTHBIICHHA TelUloliepeRade MOKphi-
THSA

R; P = (2+31)/8,7-0,8 (2—0,5) =3,161 m*-°C/Br.

TpeOGyeMast TORIIMHA yTEIUIAIOWETO UJTOA

5,9 =0,08(3,161-0,2554) =0,232 m.
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Comacno cyuecrsyoiuieft rpanauM¥ TOJNIIMH YTEUTHTENS, IPHHEAMACM
62 =6}"I’ = 0,23 M.

[lo CHmll J1I-3-79** onmpenensoT TEPMHYECKOE CONPOTHBIEHME YTEIDIAM-
Iero CNos

R, =0,23/0,08 =2,875 m%.OC/Br.

TepMuuecKoe CONPOTHRIICHHE CNOEB KOHCTPYKIMH onpenensior no CHull
11-3-79"*.

R _=0,062+0,0088+0,0147+0,0147+2,875 =2,975 m%.°C/Br.

ConpoTHBAeHMe TeIIonepenaYe NoKphmua onpenensior no CHull 11-3-79**,

R, =1/8,7+1/23+2,975 = 3,13 m>-°C/Br.

Pacuer npueedexndix sarpar

l. HapyxHag cTeHa

I'paryuHy® TeMnepaTypy HAPYXXHOIO BO3[yXa, OpH XOTOpPOH cnenyer
BKNIOYATH (OTKIOYATH) OTOIDIeHHE, onrpenenawT no dopmyne (3)

tr =7_ (2‘7-2400)/(5 00/2,50"‘1750’3.13) &‘-6:50(:'

CpenHIO0 TeMIlepaTypy Hapy>XHOTO BO3OYXa OTOIMMTEALHOIO MNEPHOOA
onpenensior no dopmyre (1) ¥ HaHHRIM npul. 1 npuMennTenkio K r. Opny.

=0(=6,5) 240,72 (~6,5) —8,20 =—12.9°C.

to-r.nep

[IpoponXuTeNnBHOCTh OTONMHTENBRHOIO HepMoIA onpenengior mo dopmyne
(2) » panmam npun. 1 npuMesHTeNEHO K I, Opity.

=0,07(=6,5) 242,90 (=6,5) +33,2:10% =1731 u.

IIpuBenernbie 3arparm Il, pyﬁ/mz, ONA CTeHL! ¢ TOJHUMHOR yTeIvIHTens

0,18 m onpepensior no popmyne (4)

zar.nep

=24,57+(2+12,9)1731-1,05-5,56:10-1-3600/ (2,50-0,08) =27,18 py6/m>.

EmnoBpemMeHHble 3arparnl C, pyﬁ/uz, ONpEeNeNsUIHCh N0 OTHENBHOMY

pacueTy. Pe3ynbTaThl pacyeTOB NpMBENEHHLIX 3aTPaT AfIA CTEH C IPYTHMH TOJI-
MIMHAMM YTEIDIMTE/IS NpUBeacHsl B Taka, 3.

A3 ta6n. 3 cnenyer, YTo mpH TONMIMHAX YyTeID1AIOIEro ClOA, LIpes bIlilaio-

L4 X BEJIHYMHY, COOTBETCTBYIOUYIO Rrp, HeT MUHMMYMa npnBeneHH% 3aTpar,
NO3TOMY NPHHMMAETCH CTEHOBasN naue.nh c 5 =180 MMHu R, °C/BT.

2.MloxkpHTHE

I'parmmynyio TeMmneparypy HapyXXHOIO BoO3ayXxa, IpH KOTOpoH clienyer
BKII0YATh (OTKIIOYATH) OTOIVIEHHE, ONpPEeAeNnsIoT o dopmyne (3) npu O -
=250 Mm.
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Tabnuna 3

lpupenennsie 3aTparTsi AN CTEH B 3ABHCHMOCTH OT TO/IIMHLI
YTenAsIoOnero CAon By_r

s o Ip 20~rmle wer2l. 0~1. 1.  o~lea
53'1" MM[RO,M C/Br Cn' pyS/m t C}'zor.nep'{[tor.mp’ C]I’l,

2

pY6/m

— I ot A

260 3,41 29,25 -1,2 1595 -13,3 30,90
220 2,84 26,91 —6,8 1672 -13,1 29,25
180 2,50 24,57 —-6,5 1731 -129 27,18

t = (2-2,7-2400) / (500/2,5+1750/3,38) =-7°C.

CpenHIO TeMIICPATYPY HAPYXHOIO BO3AYXA OTOMMTENRHOIO NOepHOAA
onpenenawT no Gopmyne (1) U gaHALIM mpui. 1

_ 2 — o
to_r.mp =0(-7,0)°+0,72(-7,0)-8,2 =-13,2"C.

HpoaonsuTesbHOCTE OTOMUTENBHOIO MePHORA " oIpedenanT mo dopmMmyne
(2) n paHHeM mpuot. 1.

= [0,07 (~7,0) 242,90 (=7,0) +33,2] 10% = 1633 u.

zor.nep

[IpaBenentnie 3aTparthl I, pyﬁluz, ONAg NOKPHITHA C TONUMMHOA YTEIUISN-
mero cnoa 0,25 m onpenensaoT no dopmyne (4)

I =28,66+[(2+13,2) 1633-1,05-5,56:10°-1-3600] /3,38- 0,08 =30,59 py6/m>.

EmsHOB peMeHHBIE 3aTpaThl C pyﬁ/m2 oNpeNeN AT N0 OTAENRHOMY pac-

weTy. Pe3yNISTATH PaACyeTOB npnneneﬂnux 3ATPAT K NOKPHIMK ¢ OPYTHMH
TOJIIMHAMY YTEIMAOUIETO CN10s npUBeneHsl B Tabul. 4.

Tabnuua 4
IIpuBeaeHHbie 3aTPAThi JIA NOKPLITHA B 3aBHCHMOCTH
OT TONIIMHbLI y*rennmnmero IO ‘Syr
N 20 a2 0 T, o~ln
5“, R, M“"C/B1 C pyﬁ/M t, C Zormep' ¥ | for.mep C |1, ,
py6/m
250 3,38 28,66 -7,0 1633 -13,2 30,59

Cornacio Tabn. 4, NpHHHEMAaeTCA MOKPHITHE C y'remmn?em TONIUMHON

By*r = 230 MM ¥ CONIPOTHBIIEHHEM TeIDIONEpeiaye R = 3,13 m“-°C/Br.
MMpumep 2. OnpeneyIHTL 3KOHOMMYECKH ue.necooﬁpaauoe CONpOTHBIIC-

HHe Temmiolnepenaye CTCHOBOH MaHENH ¢ BEHTWIHpPYEMo#l NpoCIodiKoR B KapTo-
dbenexpaHunuuie.
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Hcexonnrbie ganpsie

PaftoH cTpouTanscTsa — 1. Open.
CreHoBas naHe.nL COCTOHT k3 NBYX xcene:aoﬁemmx IGINT IDIOTHOCTRIO

7, =73 = 2500 KT/M>, TonumMHOMK 6, =60 mm, 5, = 120 MM (BHyTpeHHsA)
H YTeIUIHTeNns Me)my HUMH 52, MM u3 x-:ec'mnx MHMHEPATTOBATHEIX IUIHT C
Y, = 200 xr/mM> no CHull 11-3-79**, Hnomam: NOBEPXHOCTH HAPYXHBIX CTEH
Pz =500 M2, nokpsimiaA £ =1750 M2, TimHa HApYXHBIX CTeH [ =96 M.

© Pexarm XpaHeHU S Bnamn‘a ycriosus 3kcmnyatauu — B (CHull 11-3-79™%).

TemoTeXHUYeCKad XapaKTEepHCTUKAE MATEepPHAIOB TPEXCNoMHOR naHemH
(CHull I1-3-79%%) .

Koacpcbmen'r TEITIONPOBOMHOCTH xene306eToHa 7\ 7\3 = 2,04 Bt/
[(mMOC);

KO3DDHIINSHT TeIUIONPOBOMHOCTH YTeIDIUTEA 7\.2 = (J,08 BT/ (M'OC),
ko3¢ PULMEHT eTo TeInIoyCBOeHUA S =1,1 Bt/ (M2 °0y.

TonipHa MPOCTORKY O ap - 0,05 M, ee mymna /_ p =5 M.

PacueTHas Temmeparypa Hapy>XHOTO BO3IyXa IJIsi 3MMHeEro nepuopa [
=_-26°C (CHull I1-3-79*%).

TeMnepaTypa Bo3llyXa B BepXHed 30He XpaHWIMUIA M H2 BXOJE B IpoO-
CIIOUKY

t, =t,=5C.

OTH{JCHT&IILH&H BNAXHOCTh BO3[yXa Ha BXOJe B NPOCIOHKY ¢, = 90%

= (, 5 C), ero motHocTs ¥ = 1,3 Kr/M3 M yhenbHast TeIlIoeMKOCTh cP
= f xIx/ (xr-°C). )

ConpotuBneHue Temonepenadye MOKpuITHS R = 3,13 M“-°C/BT (C yue-
TOM TEID10BOH# HHepHUH) .

CTOUMOCThL 3HEpI¥H TEXHOIOTHYECKOIo ommema C,. = 5,.56-11‘.1'"9 py6/
[k (Mpetickypant 0,9-0,1), C, . =58,5 pyﬁ/M (CHHII iv4-82. Yacrs L.
CTpouTenbHbie MaTepnansl) .

Mo1iHoCTE 0gHOTO MeKTpoKanopudepa N = 10 kBT.

KosppuuprenThl uanyvenus: aGconioTHo uepHoro rena C, = 5,77 Bt/
[ (m2- °C4) OeTOHa C = 3,58 Br/(Mm2: °C4) acbecrouemeHTa C = 5,52 BTt/
[(m2.OCHh .

[lopAnoK pacyera

PacyeT nponssopar no dopmynam (1) — (7) ¥ paHHBIM npun. 1-3.

1. 3amaeMcsi TOMUMHON MHHEpPanoOBAaTHOM IDIHTHI 5 = 0,08 M (yTemm-
TENh) .

2. I1o dopmynie (9) onpenensem pa3HOCTL

R, —R__ =0,06/2,04+0,12/2,04+0,08/0,08+1/23 = 1,13 M2-°C/Br.

3. Mytem unTepnomuposamusa no 7., I, R —R__npn 0_ - =(),08 M omnpe-
AeNs0T No Nnpun. 3 pacxon BO3MYXA B erocnomce H ero TeMmleparypy Ha
BEIXOJiE€ B BEPXHIOW 30HY

L =190 M3/ (M), tnp =3°C.

4. KoadbpmmeHT TermooTnaun B apocnoiike — no CH 245-71
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0,8
a _ =0,814/(1/3,58+1/5,52-1/5,77)+4,35:10~ > (0,05+1) 2 i%%___ =

=2,83+4,35-10>-1,01:1053 =2,83+5,85 =8,7 Bt/ (M>-°C).

5. ConpoTHE/IcHRE TemIonepenaye navesm — no BHTII 1480
R, =0,06/2,04+0,12/2,04+0,08/0,08+1/23+1/8,7 =1,25 m>-°C/Br.

6. I'pammdHyio TeMIlepaTypy Hapy)XHOIO BO3AyXa oNpenensior no dop-
myne (3)

t =2-2,7-2400/(500/1,25+1750/3,13) = -4.8°C.

7. Tlo dopmyne (1) n paHHBIM Xpun. 1 onpenensAioT CPeQHION TeMOepary-
PY QTOIHTENHFHONO NEPUONA

t =0(—4,8) 2+0,72 (—4,8) + (~8,2) =—11,7°C.

oT.Mmep

8. IlpononiUTeNBHOCTE OTOIMTENEHOTO NEPHOOA oNpeaensioT no dopmy-
je (2)

= [0,07 (-4,8) 2+2,,9 (—4,8)+33,2] 10% = 2089 u.

z
oT.nep

9. To dopmyne (6)
B_ =190-1:1,3(5-3,0)96/3600-10 = 1,32 mi.,

npuHEMaeM B . 2 uIr,
10. Ilo dopmysie (S)

C, =14,04+58,5-0,08+ (309+2:468+245) /500 =21,70 py6/m?.

11. ITo dopmyne (4)
I =21,70+41(5+11,7) 20,39~1,05-5,56*10“9-3600*1]/1,25'0,08 =
=29,03 py6/m>.

Pe3yneTarsl pacdeToB HPHUBEOCHHBIX 33TpaT Iyt CTeH ¢ OAPYIMMM TOJILE-
HaM¥ yTEIMKTENA NpuBeicHbl B Tabs. §.

Tabnuuas

[IpuBeennsie 3arpaTthi I1, pyﬁ/mz, ONA CTEHbI ¢ BEHTHIH pY EMOKR
APOCTOH KON B 3aBUCHMOCTH OT TOJIUHHBI YTCIAKKIUETO CNHOA

Sy"r’ MMIRO, M2-°C/BT Coo pyﬁ/mz . °C| Zor.m1ep’ q{rm‘mp, OCII’I, y
| i py6/m
80 1,25 21,70 -4,8 2089 -11,7 29,03
90 1,39 21,35 ~5,0 2045 -11,8 27,84
100 1,581 21,93 -5,3 1980 -12,0 27,78
120 1,78 23,10 -35,7 1894 -12,3 27,94
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K3 1aln. 5 cnemyer, 910 MHHMMANTLHBIC NPHBENCGHHLIC 38TPATH COOTBET-

CTRYIOT TONMIHHE YTeIDIomero ¢noA 0 = 100 MM # cONpOTHRJICHHI TeIo-
nepenave R, = 1,51 MZ'GCIBT. VyuTHIBAS, YTO I KAXXDOoH# TONUHHRE YTEIUIN-
TeNnsa Ro = ;p IIpRREMAETCH CTEHOBAS TAHEN: C Bz-r =100 mMm Ro =1,51 M2 X
X °C/BT, 0 Ipwn. 3 nNyTeM BRTepnoMpoBamus L = 109 M3/ (M-9), tnp =2,7°C.

[Ipu SKCIIyaTadd CTEHOBOH MAHENM ¢ CONMPOTHBISGHMEM TEIUIoNepeaste,
olpenefieHHOM B mMepe 1 ¥ aHaNOTHWHEIX BemduwmHax O_ , 1 , momydum

o mpan. 3 L =60 M3/ (M), £, =2,5°C TP

[Ipumep 3. OnpepeMTE MOITHOCTP TEXHOMOIMYECKOIO OTOIFICHUS IOMe-
ILEHUS XpaHEeHH s KapTogerleXpaHiTHIa,

Hcxoannie fasanie

Pacuetifas Temieparypa Hapy>HOIO Bo3fyXa [l = ~-26°C, BHYTPEHHEIO —
t =6"C (OHTII 6-86). ,

ConpoTHBIIcHHE Temonepeavye NOKPLITHA RO =313 m -OCIBT (c yueToM
TeIDIOBOH UHEDLHH) .

Inomiane MOBepXHOCTM MO KPHITU S Fn =1750 Mz.

IIno HOBEPXHOCTH HApyXHOH cTeHhI 6e3 BeHTUNHpYeMO#R MpOCIORKH
F¢ =250 M“, ee cCONPOTHBIIcHHUE TeIUIONEpeaaue Rg =2,50 m¢-°C/Br.

Macca xpanumolt nmpoayxkie G = 3000 T (Tpu cexxpmm no 1000 T xKaxnasa
¢ oOumiM o6beMOM BepXHeil 30HEI) ee ynenbHbie BnaroBhipenerus W =49 x
x 10~3 xr/ (19) no npuin. 2.

TemioeMKocTb Bo3nyxa ¢ = 1 xIx/(xr-°C), ero moTHoCcTH ¥ = 1,3 Rr/M3,
pacxon L = 109 M3/ (Mm-9) (M3 mpMMepa 2), IVIMHA HAPYXHBIX CTEH, 3aHATad
BeHTHWIMpYeMOit mpociolikolt, I’ =48 M,

TemnepaTypa BO3[lyXa Ha BHIXOJIE W3 Npocyoltkm ¢ =2,7°C (43 mpume-
pa 2). Braroconepianue HapyiHOTO Bosnyxa d = 0,52-10"3 Kr/KT, BHYT-
peHHero dB =5,4.10*3 Kr/Kr. 3

[Inomams NOBEPXHOCTH HACHINM TTPO Iy KIMKM an =2400 m”.

Hopaaox pacuera
1. Ilo dpopmyne (11) onpepensoT Bemumny @,

0, = [250/2,50+1750/3,13+0,278:3000-1-4,9:10>/107 > (5,4-0,62) ] x
X (6+26) —2,7-2400+0,278-1+1,3-109-48 (6—2,7) =48209 Br.

2. Ho dopmyne (12) mpu N, = 10 xBr nonywm nm = 48209/1000:10 =
=4 8 uIr.

K ycranoBxe npuHHMaeM I = § IHT.

ATpEerarhl TEeXHOJIOTHUYECKOTO OTOIUIEHMA B TMOMEICHUAX XpPaHEHMS CJe-
OyeT pa3MelllaTb HCXORA M3 YNoBHA obecneycHHd PAaBHOMEPHOIO pacripene-
JICHHS TeMIIePaTypHOXO rojns B o0orpesaeMaiX o 6heMax.

IMpumep 4. OnpelienuTs OCHOBHbIe MapaMeTphl BO3AYXOPacNpeAeTUTEND
HBIX ycTpo#icTB A KaprodenexpaHunuiia eMKocThio 3000 T, pacnonoxen-
Horo B pafioHe UuThl. Xpawuile UMeeT TpH CeKIMH no 1000 1, pa3mep
Kaxgo#t cexkiimu B miaHe 12x26 M. BricoTa HaCHIIM Hecopmgonaﬂmm KapTto-
densa 4 M. PacyeTHad TeMnepaTypa nonasaemMoro sosayxa 12-C.
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Onpenenurs pasmepbl H YHCIO KAaHANIOB, KOJNMYECTBO pelIeTOK H ILUAT
MKy HHMH, IDIOWIALD >XHBOTO CEYEHUS M CpedHION CKOPOCTL BO3NYXS Ha
BRIXOJIe U3 pellleTOK.

IlonoGpaThk BEHTHAATOPHL, OINPEHENUTh UX KOJIKYECTBO H YCTAHOBOWHYIO
MOLUIHOCTb.

Ilopaaok pacuera

1. IlpuHyMaeM Ip1a pacnpenesieHMs BO3JyXa NONNONBHEIE KAHANLL, Napar-
JIeJIBHBIE KOPOTKOM CTOpOHE HACHIM B IDiaHe. JINMHHY MArHCTPAIBHOIO KaHa-
Nia MpHHUMaeM pasHolt 25 M {cm. OHTII 6-86). Paccroarne Mexny ocamu
BO3YXOPACIIPEHCNUTENbHAIX KAHAIOB B = 2 M. UHCOIO KAHAIOB, COIMACHO

dopmyne (15), paBHo:
m=26/2 =13.

2. YpoensHett pacxon Bosayxa V Hadpem u3 taGn. 11OHTII6- 86 50 M3/
/(1T-4) mna paitoHOB ¢ pacueTHOH 3uMHelt Temneparypo#t < —30”C. HnTeHcHB-
HOCTh BEeHTWIHPOBaHUA onpeaensem no dopmymne (14)

g =1000-50/26:12 = 160 M>/ (M*-4).

3. llpuMeM cpedHIOI CKOPOCTh BO3AYyXa Ha BBRIXOAE M3 pelleTOK KaHana
papHo# 0,8 m/c. Torma moiank XMBOIO CEUEHHS PELIETOK, coITtacHo Gop
myne (13), cocTraBuT:

S_ =160-12:2/0,5-0,8-3600 = 2,67 M2,

PaccrogHne MexXay pelleTKaMHM B KaHane (1uar) npMMeM pasHeim 1 M. Ko-
JINYECTBO pEeUIeTOK IIpH IfIMHe kaHana 11,6 M ﬁyfze'r paBHO 12, a mnoluans
AMBOTO CCYCHHMA OHOM peilleTkH — 2,68:12=0,22 m“.

4. [Inoiags HavuanibHOI'O CEUYCHHSA KaHana, cormacHo ¢gopmyne (16), npu-
MECM paBHOH

S_=0,122,67=0,32 M2,

[Ipy unpuHe NMpAMOYIrOJIBEHOIO ceueHMAa KaHana (0,06 M HayanwHas ITyOuHa

KaHana pasHa 0,32:0,6=0,53 m.
5. O6neM BO3OYyXa LK, [oxaBaeMoro B OOWH KaHaljl, COCTABHUT:

L_ = 1000-50/13= 3845 m>/a=1,07 m/c.

6. CkopocCTh BO3AYXa HA BXO/ie B KaHan

VK =1,07/0,32 = 3,35 Mm/c.

7. IlloTHOCTL Bo3ayXxa ollpedenseM no ¢opmyne (20)
p=0,35-935/(273+12) =1,15 Kr/m°

Cpezmee JUHAMHYCCKOC HABJICHHUC Ha BXOIC B pacnpenmm‘mmm KaHall

_ 2
P oy = 1,15:3,35%/2=6,45 TTa.
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S
8. KoadpumumeHT CONPOTHBIICHHA PaCHPeeTHTENIBHOIO KaHANa npu SE_ =

—2-61——8 35 > 6, cormachio n. 1.17, pasen 1,S.

0,32

9. TloTtepu naenmeHus (CONMPOTHRIIEHME) B PACHPEACSITHTEIRHOM KaHale
HaxoaumMm cornmacHo dopmyne (19)

HB'K =1,5:6,45 =9,7 Ila.

10. ConpoTuB/IeHHe IIPUTOYHOR LIAXTRI NpuMeM paBHBIM 60 [la, a conpo-
THBJICHH € MardcTpaneHoro kaxana — 200 Ila.

11. Aspomuuamiiyeckoe COIPOTHBIIEHHME HAchiMM mp aykKumu P = 78,1 [la.
Beanwiny P = 78,1 I1a onpepensiem nyTeM HHTEpNONHPOBAHMA M0 NpWil. 4.

12. O61iee cONPOTHBICHHE BEHTU ALHOHHON CeTH cocTaBHUT o dopmyne (18)

H_ = (78,1+9-7+60+200) 1,1 = 383 ITa.

13. C yyeToM uncnna cexkumit ¥ IL 1.19 npumem KOJIHUYECTBO yCTAHOBIICH-
HBIX BEHTWIATOPOB pasHbIM 6. Takum o6pazom, Ha KaXOy CeKIHIO DpPHXQ-
UTCA 2 BeHTHNATOpa. KonMuyecTBO BO3[YyXa, NOOABACMOI0 ONHHM BEHTHIS-
TOPOM, A0JIXKHO OBITH paBHEIM corfntacHo dopmyne (17)

L =3000-50/3600-6 = 6,94 m°/c = 25000 m>/u.

14. CormacHo XapaKTepUCTMKaM BEHTWIATOPOB, PHHHMAaEM K YCTaHOB-
ke BentunaTop H4-70 N0 10 .cn, =500 ob6/mun., KI1J1 0,7 1 ximHO peMeHHOH!
nepenaveft (KI1I nepemauwn =0,95).

15. MOLIHOCTE IMECKTPOABUTATEIA K BEHTWIATOPY N KBT, onpepensaem
no ¢popmyne (21)

N, =6,94-383/0,7-0,95:10°

= 3,99 xBT.

16. Y cTaHoBOYHaA MOUHOCTE IIEKTPOABUraTeNA 10 (22) cOCTaBUT
Nyc'r =1,15-3,99 =4,59 xBr.
pu 3ameHe OaHHOINO BEHTWIATOPA 6-T'C HCHONHEHMS BEHTWNIATOpPOM l-ro
HMCIONHEeHHA (C KONMEeCOM Ha Baly MeKTporBuHrarens). Yucio obGopoToB Io-
CneIHero JONKHO OBITL OnmikaiiimM OoNBIIHM K PACUSTHOMY.
[Tpumep 5. OnpenenuTs MOLLKOCTE O0OPYHOBAHMA A TellIoBOH 06paboT-
KH J1Y Ka.

Hcxoansle JauHbie

Jly xoxpauunuile BMecTuMocThio G = 1500 T.

KonuuecTBo NMyKa-MaTKH, IIPOXOAAHIEIO CYIIKY H TepMHYeCKYI0 oOpaloT-
Ky B CYILMABHBIX KamMepaxX MpH YCIOBHM IIOCTYIDIEHUSA NYKA B XpaHWIKIIE B
KojnyecTBe 43 T B TeYEHHE CYTOK, paBHO G L 43 1.

CpenHu#l pyMameTp NyxoBHL d cp =0,04 M.

HauanbHan Temneg Typa JIyKa IpH CylIKe f Ho 18°C, IIpH TepMHYCCKONR
obpaboTke t = 30°C (OHTII 6-86). KoHeunan Temnepa'rypa NyKa, paBHasi
Temnepal'ype Bmaemom Bo:a,uyxa NpH Cymke — f = 35°C, npu repmu-
yeCkoit o6paborke — . "‘45 C

22



BricoTa HachlliM nyKa /# = 2 M. IIpoAonIKMTEIIBHOCTS 3Talla CYUIKH TIPHHHA-
MaeM T =48 u.

KomuuecTBO NMyKa-MaTKH, OpOXOOAILEero OAHOBPEMEHHYIO TEPMHYECKYIO
o06paborKy, G1 =43 1, Koappuuuernt B =158 (o Tabm. 2).

IIopaaoK pacuera

1. Cxopocts PUALETpALMM BO3/1yXa IPH CYILKe Oonpenensierca 1no popmyne
(24)

n_=1582/35-48 =0,19 m/c.

2. Yoennsubilt pacxo BO3ayXa MpH Cyllike onpeaengerca no dopmyne (23)
v = 0,19-0,36-3600/0,7-0,6:2 =293 m° (1-9).

3. I1pou3BOONTENEHOCTP CHCTEMBI BEHTWIALMH INpPU CYLIKe NYKa OIpelie-
naem no popmyne (26)

L_=29343=12599 M.

4. IToTpebHaa TemmioBaA MOIIHOCTE Kajopudepa Npy CyLIKe onpenenaerca
no popmyne (27)

N_.=12-1,112 599(35-18)1/3600 =79 Br.

5. Ycymky®* npoayxunu onpenensaeMm ro dopmyne (25)
11 =48/6,6 =7,3%,

¥T0 GONELIE HOPMUPYEMOTO 3HAYCHU A, paBHOIO 5%,

6. OnpepensgeM OPOOOIIMTENBHOCTD MPOCYLIKHA B 3aBUCHMOCTH OT HOPMHU-
pPYeMOTro 3HAYECHHA YCYLIKH U3 GopMynhl (25)

T.56,6:5 =33 u.

s 3TOTO BpEMEHH CYIUKH

CKOpoCTh GwisTpaimd 4, = 0,27 M/c;

yaenbHbI# pacxon Boanyxa Ve =417 M3/ (T-u) ;

IPOX 3BO ZUTEJIBHO CTh cncreMLI BeHTHAAIMU L . =17 431 ™ /q

MOIUHOCTE Kanopudepa N, =112 KBT.

Henecoobpa3Hoe Bpemd cymm cneyeT OpHHUMATbh MCXOOq M3 YCIIOBUA
obecrieyeHHsT MHHUMYyMa MIPUBEAEHHLIX 3aTpar, py6/r, onpenengeMbIX pacue-
TOM 14 BApHaHTOB ¢ PAAMNMUHOU NPOJOIINUTENBHOCTLIO CYILIKH, T.¢. C Pa3HbI-
MH 3HAUCHHAMH MOINHOCTed KanopHdEepOB K BEHTUNATOPOB HpU HOpMHpYe-
MOH BeMHYHHE YCYLIKH PO Ay KIIMH.

7. IIpoponxuTeNBHOCTD HArpeBa MACCHl IYK3 NpH NPOKATHBAHHM ONpe-
nensiem o Gopmyne (28)

r_=822%7%(0,375-0,04)*°/0,27 =17 u.

* KoymyectBo ynansemolt Biiaru, %, NepBoHavyan bHOU MAacChl Ty Ka.
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2. MPOU3BOICTBEHHME 3JAHVA 11O INEPEPABOTKE
CEJIBCKOXO03AXCTBEHHOHA NMPOOYKIHH

ONMPEAENEHHUE COIMMPOTHBJIEHHHA TEIUIONEPEQAYE
OTPAXIAIIHX KOHCTPYKLIUA

2.1. OCHOBHBIMM BpenHhiMH (daxKTopaMM B IPOM3BOACTBEHHRIX NOMEILE-
HHAX B JIETHUH MEPHOR ABIAIOTCH TEIUIO- M BIAINOBLIJEIIEHHS, a3 B 3UMHUN H
NnepeXOOHLIA NepHOARI — BI1aNOBhIJICTIeHH A,

2.2, Tpeﬁzyeme CONPOTHUBJIEHHE TEMIolepeayde orpaXAA0ILHX KOHCTPYK-
L ROTP °C/Br, Npennpisait no nepepaloTke CeNbCKOXO3IANCTBCHHOH
PO Iy KUMH, HMEOUMX TeXHOJOTHYECKHe TEeIO- H BIIaroBLIIENICHM A, ollpese-
nstoT o CHull 11-3-79**, PacueTHyo TemunepaTrypy 2 °C, B oTHOCHTENBHY O
BJIAXHOCTE ¥ _, %, BHYTpEHHEIO BO3/IyXa Clnefyer npmmman no BHTII 14-80.

2.3. TpebyeMy0 TONUHMHY YyTEINIAKILETNO 10 5 p, M, orpaxpawoieft
KOHCTPYKLUMH OIpeaensaioT no opmyne

TP _
BYT = A [Ro - (lja_+1fa +Z(d,;/A) ], (29)
rae 7\” — Ko3ddHUMeNT TeITTORPOBOANOCTH yTemmowero aios, Br/ (M°0) ;
@, q — KOIPOHUMEHTH TEIOOTAAW COOTBETCTBEHHO BHYTPEHHER H Hapydx-
Hoﬁ nonepxuocm oTpaxpawile# KOHCTpYKUHH Bt/ (M2 °C) IPHHMMAIOT Mo
CHull 11-3-79**; §; — TonumHa, M, CI0eB orpaxiamoiuell KOHCTPYKIMH, MpPH-
HUMAaeMas Mo KOHCTpYK'I‘HBHBIM cooGpaxeHuaM; A; — xo3pduiMenT Temo-

MPOBOJHOCTH CJIOEB orpaxpanilell KOHCTpYKiuMM, npuaMmaeMbift 110 CHull
11-3-79**, Bt/ (M:°C).

ONPEAENEHUE KOJINYECTBA TEIJIA HA OTOIUIEHHE

2.4. KonuyecTBo Tena Ha otonnenne ¢ ., BT, onpenensior no ¢popmyine
Qo'r - QT.n * QB B QT.B’ (30)

rne O, ., — TeonoTepu nomeileHudt, Br; @, — xonmuuecTBO Terna Ha Harpes
NIPUTOYHOTO BO30YyXa, BT; QT o — TEIMONOCTYIUIEHH B NoMelleHue, Br.

TemonoTepn, BT, noMeliekneM olipenendoTt no dopmyne
Q'r.n N QGI‘ +'Qr’ (31)

rae ¢ — TEWIONOTepH OrpaXIAlLMMH KOHCTPYKUMAMH, BT, onpenens-
eMble no cbopmyne (32); QT — TeIUIONOTepd HA HArpeB NOCTYNAaolleh B No-

MellieHHe Taphl, BT, onipenensiemeule no dpopmyne (34),

TemonoTepr OrpaXgaMMH KOHCTPY KUK AMH

Q

orp

et pi i
=ZF /Ry, (8, ~t)+EF /Ry, [t 4t )[2-t.]+

0.3 B.3

* Fn/RI(;QK (ta.s_rn) ’ (32)
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Puc. 2 Cpenuue 3HaueHMS 1eMIEPATYPHOTO I'PAIMEHTa A, (;C[M, B 3aBHCHMOC-
TH OT BLICOTHI IOMELUEHAS H TEINO}{aNpSIKEHHOCTH g, BT/m

a — remgeparypubm epac)uenr A, “C/m; 6 — abicoTa nomewjenun, M, I — 0o
23 Brim~, do 46 Br/m3

rne F° y— IDIOLIATH MOBSPXHOCTEH MOJa, HAPYXHBIX CTEH M OCTEKJIEHHBIX NO-
BEPXHOCTEH 10 BBICOTHI 4 M OT MoJa, Mz; le — OOIPOTHBNIEHHE Telulole-

pegaue IIOna, Ha KHBIX CTE€H M OCTeKNeHHLIX MOBEPXHOCTEH OO BHICOTHI
4 M OT mona, mZ: C/BT: t,.3 — Temmeparypa Bo3dyxa B o0C1yXuBaemoi

wone, °C, IpMHUMAaeMad paBHOH HopmMHupyeMo# BHYTpEHHEH TeMIieparype
HJIH pPacyeTHOIO nepuopa; f,, — pacueTHas TeMIiepaTypa HapyXHOTO BO3dyXa,
°C, onpenensiemas no napametpy b 8 CHulIl 1F33-75%; , — IUIOLIaI} NOBepX-
HOCTEH HApYXHEIX CTEH H OCTEKJICHHBIX NOBEpXHoCTe! HAa BERICOTE CB, 4 M OT
nona, M2 R‘m — COMpPOTUBJIEHUE Teluionepenaye Hapym{mx CTeH ¥ OCTeK-
JICHHBIX IMOBEPXHOCTEH HA Bmco're CB. 4 M OT IIOJNA4, m2.0 C/BT; Iy q — TeMIle-

paTypa BO3[yXa B BEpXHeH 30He, °C, OIpeaenaoT no popmMyne
t —-r0_3+a(h-—4), (33)

B.3

rae A — TEeMHEpaTypHBIH I'paHEHT, yCpenHeHHOe 3HaYeHHe KOTOpOoro IpH pac-
ceHHHGM NIPUTOKE B HHXKHIOIO 30HY NOMEHICHUA IIPHHUMAETCA MO pPHC. 2,
°C/m; h — BbicoTa moMeuleHus, M; 4 — rpaHvia pa3faeNieHM s BRICOTRI NoMe-

IICHHSA, M, MpH ONpeHencHUH TermtonoTeph cormacHo CHuII 11-33-75%*: F_ —

Il
Il
ITTOLIANb MOBEPXHOCTH TOKPHITHS, M2; R OOK — CONPOTHBJIEHHE TelUiomepe-
gaye NOKPLITHA, MZ-OC/BT.

TemnepaTypy HapyXHOIO BO3[yXa NpPH pacueTe OTOIDICHUA M BEHTH -
MM U1 CEe30HHBIX MpedlpusaTHH clienyer onpenenATts cormacHo CHull 2.10.
02-84.

KonmuectBo coctaBnsoimx B dopmyne (32) 3aBHCUT OT BHA OTIPAXKIAI0-
e KOHCTPYKUM#A H BBICOTHI MOMeELICHHU 5.
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TemionoTeps HA Harpes Taphl, NOCTyNAKIRed B NOMeIIICHHE,
Q.r =E?CT (to.a - t.r) /3,6, (34)

rae P — Bec Taphl, nocrynapuicht B NoMelieHue, KIf4; G, — yHOeNsHaA Telno-
eMKOCTb MaTepHana Taphi, KIk/(xr°C); 7, — TemIepaTypa MaTepHana Ta-
pr1, OC, npuHMMaeMas paBHOI pacueTHO#t TeMIeparype HapyXHOTO BO3[yXa

U1 OTOINICHH AL,

KomuuecrBo TeIDia HA HArpeB MPHTOYHOIO BO3AyXa ONpEREialT no ¢op-
MyJie

QB = ch'f (¢

Ime L — KOMMUeCTBO HAPYXHOIO BO3AYXa INg pa3basneHus BIIAard.B floMellle
3 - o

KuH, m°/u, coracHo no. 2.9, 2.10; ¢y =1 kIx/ (kr C) — yZensHas TeInio-

€MKOCTh BO3AyXa; Y — MAOTHOCTH IPHTOYHOTO BO3AYyXa, KI/m™; 3,6 — mepe-

BoHON Kko3dpduument B cuctemy CU,

= tH)/316! (35)

0.3

TemonoCTYINICHHA B NOMEILICHHE Qx> BT, onpenensior no popmyne
QTB - Q:-! + QH +QC.M+ Q‘I‘O * an’ (36)

rae (), — TemoNOCTYIDISHMS OT YCTaHOBJIEHHBIX  3IeKTpoJBHUrareneH, Br;
Q. — TemonocTymwisHusa oT oGcnyXkuBaloniero nepcorana, Br; Q. .. — Temio-
NOCTYIIEHHA OT CMEXHBIX nomelleHud, BT; (0. , — TeWIONOCTYIUIEHUA OT
HarpeTHIX noBepxHocTeft oGopynosammsa, BT, (., — TEIDIONOCTYIUIEHUS OT
INEKTPOOCBELICHNA, BT.

TemonocTyImIeHHA OT 3MeKTpoABHIaTeNnei!t cienyeT onpenendaTh no Gop-

Myne

Qa - 1000”1“2“3”4NHQM’ (37)

rae 1000 — sneprus 1 xBT, Br; U, — KO3D)MIMEHT UCTIONL30BAHUA YCTaHO-
BOYHOM MOWIHOCTH, MpUHHMaeMbilt B mpeaenax 0,7-0,9; fy — xodbduumeHT
3Arpy3kd (OTHOMIEHHE CpemHero norpebmeHusa MOIMHOCTH K MaKCHMAJIBHO-
My), NpuHEMaeMbt pasueim 0,5-0,8; py —~ xoadduumeHT onHOB peMeHHO CTH
paboTH MallmMH, NpuHMMaeMbit pasHBIM 0,5—1 COrRMacHO TeXHONOIHUECKMM
TpeOoBaHMAM; U, ~ KOIPPHIMEHT, YUMTHIBAIOLME aCCHMUIAUKIO BHITEISAI0-
INerocs Teiwia BO3AY XOM, NIpHHHMaembDi paBHbIM 0,65—1; Ny, — CYMMapHas
HOMMHATRHASA MOIIHOCTL YCTAHOBIISHHBIX TeKTPpOABUraTeNn e, KBT.

3HaueHusn KOG PMMeHToB U, — {y TPUHAMAIOT IO CIIPABOYHELIM JAHHBIM,
TemronocryimieHHs OT 06CNYyXHBAONIEIs MEPCOHANa Cnelyer onpeaensaTh o

dopmyne

Q =ng_-q), (38)

TZE I — KOMUYECTBO 0OCIy*MBAOLIEr0 NEPCOHAna, Yell.; ¢, — NoNHbIe TelDlo-
NMOCTYIUIEHHS] OT OJHOTO YenmoBeKa, Br/uen.; g, — KoaMuecTBO CKpBITOrO
TeIU14, PACXOQYEMOI0 Ha HCIapeHHe Biiary, Br/uert.
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Puc. 3. 3aBucHAMOCTD KOJIMYECTBR TEIDIA M BJIaTH, BLIAENAEMBIX USNIOBEKOM,
OT TeMIIepaTyphl BO3JyXa B MOMeILUEeHHH H XapaKTepa paboTsl

a — rennoavidenenue, Br; 6 — remneparypa 6o30yxa, °C: 8 — anazoevidene-
HUE, 2fu

e ~HOAHOE KOAUUECTBO TENAA, = === —TENNO, UOYU{EE Ha UCNADEHUE 8AAU,
1 — wenogex 8 nokoe; 2 — ne2xas paboTa 8 yupewOeruu; 3 — huzuveckan
pabore; 4 — raxenas puzuvecxan pabora

BenmwiHH g, H ¢, CTIelyeT ONpeNeNsaTh 10 puc. 3.
TemmonocTymmennsa oT CMEXHEIX NoMellleHHH onpelensioTr no ¢gopMyne
QCM = (”Rcm) At F (39)

CM CM’

roe R... — mnpomnznelme TeIIonepeiade OrpaiaeHus, pa3aesiaouiero CMex-
Hbie TNIOMEILEHHA, M 'OC/BT; At .., — TEMNEPATYDHLIA flepenan MeXIy CMexX-
HBIMHM TIOMELICHUAMY, OC; I 21111«::;11:31:1;1, OB €PXHOCTH OTPAXIACHNA, pa3fe-
NAOMIETNO CMEXHEIC TIOMEILICHUA, M.

TeImoBBINENEHUS OT HAIPETHIX MOBEPXHOCTEH TEXHONOIHYeCKOID 000py-
nopanust nmpuHUMaloT cornacHo BHTII 14--80 wiu macnopTHLIM CNPAaBOYHBIM
JaHHBIM. TeIonoCTYINIEHMA OT 3MEKTPOOCBELUCHHA SBASIOTCA CYMMAapHOH
MOIIHO CTBIO HCTOYHHKOB OCBELLeHMA.

2.5. KonmuyecTBo eOHHML OTOIMTEIBHOTO O0GOPYNOBaHUA ONPEHCTTIOT
Ha OCHOBe €ro e[MHMUYHOA MOIIHOCTH M 3HaueHMA (.., a €ro pa3MeiicHHe
(¢ yyeToM 06BeMHO-IUIZHHPOBOYHOIO peIeHHNK) NONMXKHO 00ecreuwMBaTh paB-
HOMEPHOE pacripenenelune TeMISpaTy pPHOTO NMoNA B 06veme BHOMELeHKSA,

ONPEAENEHUE BO3AYXOOBMEHA B 3HMHHRA (OCEHHHH)
U IETHHUA TIEPHOOD)

2.6, Bo3nyxoobMeH B ITPOH3BOACTBEHHLIX TNOMELIEHUSX OCYLIECTBIISIOT
noxannsywile# u ob6i1eo 6MeHHON CHCTEeMaMy BeHTHIIIIHH.

4° 27



70 90 ¢, C

Puc. 4. BnaroBeiliesieHHA ¢ OTKPLITO# BOMHONA [OBEPXHOCTH TEXHOJIOIHYECKO-
o o6opyAOBaHUA B 3aBHCHMOCTH OT QTHOCUTENhHO# BIAXHOCTH BHYTPCHHEIO
Bo31yxa ¢, %, 1 TeMneparyphl Boms! ¢, °C, mus t, =16°C, Pg =1,01-10° Ila

Jlokanmu3yIolyo BEHTHASIMIO CelyeT IpedyCMaTpHBATh oT 060pyHoBa-
HU s C 60NBLUIMMH TEIVTO- H BJIATOB LIETeHM AMHU.

HeynaBnuBaeMble MECTHRIMM OTCOCAMM H BhifieneHHble B lieX TEIO H
Bnara pasbabnsiorca oOmeoOMeHHOH BeHTWIMIIMEH OO HOCTHXEHHS BHYT-
PEHHHM BO3AYXOM HOPMATHBHBLIX 3HAYCHUHA TeMIepaTrypbhl U OTHOCHTENLr
HO#W BiaxHocTH (IIpH paboTtapouies! B 3uMHHE MepHOO CHCTeMe OTOTIEHMs),

KonuueCTBO BO3[yXa, vaangeMoro obuteoOmenrolt BeuTHnsumed, cie-
OyeT oNpeaensaTh 1A OBYX IepHOJOB Iofa — 3MMHEIro M JIeTHero — B CO-
OTBETCTBUH C peAmMOM paloThl IPOH3BONCTBEHHOTO OMEUIeHU

2.7. OCHOBHBIMH BJNAaroBbIJIETIECHHAMM B IMOMellleHMHM SBHAAKOTCH Hcna-
PeHNA C OTKPLITHIX TIOBEePXHOCTER MMOAKOCTH, HaxonAuieHcss B TeXHOJIOTH-
YeCKOM obOopynoBamuu W, Kr/u. 3HaueHMA TUX BHAaroBRIAC/ICHHHA B CBA3M

28



30 50 70 90 t’c

Puc, 5. BnaroBhijiesieHy s ¢ OTKpbITOH BOJAHOA NOBEPXHOCTH TeXHONOTHUYSCKOIO
06OpPYNOBAHMA B 3ABHCHMOCTH OT OTHOCHTENLHOM BIIaXKHOCTH BH){‘IE?HHBI‘O
BO3IyXa ¥, %, ¥ TeMuepaTypa Boaki t, °C, mns L, = 22°C u Ps=1,01'1

C NMOOBHMXKHOCTRIO BO3AyXa B nomeuleHuax V > 0,2 m/c (cucrema BO3ayll-
HOIO OTOIUICHMA, MEXaHMYeCKasd BEeHTWIAUMA) PEeKOMEHAYETCA OINpelNensaTh
no puc. 4 u S.

Hcraperde co CMOUYEHHON MOBEPXHOCTH MOMAA BBHAY €I'0 3MH30HUYECCKOTIO
XapaKTepa B pacyeTax He YUMTHIBAECTCH.

2.8. llpn HayMYMM MECTHBIX OTCOCOB BO3OyXxooOmeH s obueofmenHo
Eemﬂnmm B XONOIHLM Nepuoll (XKONMUECTBO IPUTOHHOIO BO3NYXA) Lm.
M /q, NpUHMMAaeTcAd B 00beMe, PAaBHOM MPOUIBOMUTEIEHOCTH MECTHBIX m'co-
COB

INM —

Lﬂ B p M.O LJ‘I B’

Konuuectso Bo3fyxa L_ ., Krf4, yOensieMOro MeCTHEIM OTCOCOM NIpH OT-
CYTCTBHH [JAaHHLIX O €10 BEIINYHHE, CJieyeT ONPeAesTs o hopmyne
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L__ =3600f¥p, . (40)

roe f — IUIOLIAOb PACUYeTHOIO CEYCHHS YKPBITHA, Mz; V — cpenHsAs CKOpPOCTh
B pacyeTHOM CeYeHMM yKpBITHSM, NpUHMMAaeMas [0 yKa3aHHAM HOPMATHBHBIX
NOKYMEHTOB M Haxojsllasgcs IS TeIUio- H BIaloBBIJEJIEHWH B Mpenenax
0,2-0,7 m/c; P — MACCAa BIAXHOTO BO3AYXa, YIAIAEMOTO MECTHBIMH OT-

3 M.O
cocamMH, Kr/m~.

2.9. Bo3nyxoo6MeH oOmeoOMeHHON BEHTWISUHM [Uisl CO3JaHNA OOIYCTH-
MO TeMNepaTyphl B MOMELIeHHH B JIETHHH NepHOL ONpeensior o GpopMyne

LT =360 _+0Q

Q.B

orpn ¥ @yt Q) Uy = 1)), 41)
rme 3,6 — xoapduunent nepepona B cucremy emuHull CH; Qorp 5 — KOMK-
YeCTBO Temna, BT, mocrynaoulero B NoMelleHUe yepe3 OTpaxpalolde KOH-
CTPYKUMM M CBETOBBIC NPOEMBI OT CONMHEYHOH pagMaliiH, onpelenaeMoro no
¢opmynam CHuII 11-33-75%; I, — ynensHas SHTanbIMsA BHY TPEHHEIO BO3/yXa,
klIx/kr, onpepenseM mo I-d gMarpamme ¢ NOMOWLIO JIyya Ipoitecca €,

KHX(/KI":
€=(Q; o * Qorpnt @y + Q36 Wy (42)

{ | — YHenbHaA HTATLIHA TPHTOUHOTO BO3MY X4, KJIXK/KT.

HHXXEHEPHbHIE MEPONIPUATHA, PEKOMEHAYEMBIE [UIA
OBECHEMEHHSA PACYETHbLIX PEXHMOB OTONNIEHHUA H BEHTH/IALIHH

2.10. 3HauuTenbHOe BHIAENEHHE KOHBEKTHBHOIO H JYYMCTOIO TeIUla, 3a-
rpsa3HeHye BO3Ayxa pabouux nomeluleHuit BpeIHBIMH BLIGSJICHHAMH H HX pac-
[IpoCTpaHeHH e JOJIKHBI IpeNOTBpalllaTh CIefyilMe Mepo NPUITHS ;

HCTOYHHKH BhIJEJIeHMIt KOHBEKTMBHOIO WIH JIVUMCTOIO TeInia (BaKyyM-
annapathl, OOOOrpeBaTend, CYWIWIKHY, TpyOONpoBOoALl M T.IL) HOJMXHEI HMETh
COOTBETCTBYIOLLYIO TEIDIOH30NALUIo. TeMiepaTypa BHEIUHHMX IIOBEpXHOCTeH
obopynoBaHus, yCTaHOBJICHHONO B pabouMx NMOMeUICHMAX, He [OJIKHA IIpe-
B BIIIATL 3HauYeHHN, npruBeneHHbiXx B CH 245-71;

TeXHOJIOTHYECKOe 00opynoBaHMe CO 3HAYMTENIHLHBLIMH BJIATOBBiENICHNAMM
JOAXHO OBITL MePMETH3HPOBAHO WIH HMETh KPhILIKH, YKPHITHA B BHAE KaOHH,
KOXyXO0B, IIKAdOB, 30HTOB ¢ MEeCTHBIMH OTCOCAMH BOAMHKIX NapOB

Npouecchl CO 3HAYHMTENLHBIMH BLIASTICHHAMH NBUIH (MPOM3BOLACTBO Taphl
H p.) BOJIKHEI OLITH H30AMPOBAHBI OT APYTHX HPOHU3BOLACTEeHHBIX ITPOLECCOB.
OGopyfoBaHye HIH YaCTH ero, SBiAAKOUMecsd MCTOUHKKAMM BbifelleHUi MbUTH,
ONKHEI OBITE Y KPBITHI U MAKCHUMATBHO I'€pMETH3HPOBAaHDI.

2.11. 3uMHHA ¥ JICTHMI pacyeTHBIE peXUMbl giegyer 0beclewBaTh C MO-
MOILBIO OTOIUICHUS H MEeXaHMYEeCKOH MPUTOUYHO-BBITSI)KHON BEHTHIISILIHH.

[ipy Hammuu oOLIeoOMeHHON BEHTWISALMH BRITHE)XKA OONKHA, KAK IIpa-
BHJIO, OCYLUECTBJISATBCA M3 BepXHed 30HBI NoMelueHus. [1poJonmxuTensHOCTS
pabOTRI NIOKATH3YIOILUEH BEeHTHNALMHM CledyeT ONpeleNATh [0 BPEMEHH pPa-
G601l 060pYROBaAHMSA, OT KOTOPOTO HpEeAy CMOTPEHE MECTHRIE OTCOCHL

30



2.12, Cnenyer npenycMmarpvBaTtst GQIIOKHpPOBKY paboThl BRITSDKHOIO BeH-
THASUMOHHOTO o000opyaoBaHMA NoKanuayolled H 0O0iieoOMeHHOA BeHTHWIS-
IMH C TeXHOIOTHYeCKHM o0b6opynoBaHHeM, OT KOTOPOTO IpeaycMaTpPUBLIOTCH
MeCTHBRIE OTCOCEL

2.13. B 3nMHuK u neTHH# NepHObi B NMPOH3BOJACTBEHHLIX MOMENICHUAX
MOXKeT HMeTh MeCTO HECKONBKO BapHaHTOB pachpenelleHMs KXOJIHM4YecTBa
BEHTHIAUMOHHOTO BO3AyXa MeXAay JoKamm3ywolie# B obiteoOmMeHHON BeH-
THIIAUIHEH

I Ln.n =Lo.n VTS 3UMHETO NepHOMa
L._=L
5 0.8 I1d NeTHero nepuona
L <L
J1.B 0.B
Il LH_B < LmB 1S 3MMHEIo nepuoja
LmB < LG‘B IS NTeTHeToO INepuona
1 LH_B =0

B rapuaure [ ana 3suMHero H netHero (cnyyat a) mepHooB OCHOBHOE BeH-
THNALUOHHOE o0opyHoBaHMe cneayeT BEIOMpaATH MO KOMHYECTBY BO3AYXa,
yHanaeMoro NoKamui3yoolelt BeHTwIAnuMelt, a ons cnyyas 6 (yCIoOBHMA J1eTHETO
pexxumMa) HeoOXomMMO YCTaHaBNMBATh HONONHUTENBHOE BEHTHWISIIHOHHOE
oBopynoBanie. IlononHMTebHBIE npmomo-nmmxcﬂme ycTaHOBKH (yCTpoii-
CTBA) BBIOMPpAIOT 110 KONHYECTBY BO3AYyXa, M /q, paBHOMY

L.TIET _ LSHM.

C.B 0.B

JIing Bapuanra I1 ocHOBHOe MPHTOUHOE BEHTHIMIHMOHHOe 06OpYyIOBaHHE
cnelyer RBBIOHPATE IO NPOU3BOIUTENBHOCTH 00uUIe0OMeHHOH BEHTHIALMH,
a4 OCHOBHOE BBITAXXHOE BEHTWISUMOHHOE 000pyHoBaHue NpHu paboTe MECTHLIX
OTCOCOB — II0 KOMHYECTBY BO3IYXa

MM
L -~ L
0.B 1.B

B 3uMHMA 11€pUO]] B 3aBUCHMOCTH OT YPOBHS NONYCTUMON OTHOCUTETLHOMN
B/IKHOCTH BO3[yXa B MOMEILEHNH BO3MOXHA paboTa BEHTWISIIMOHHON cHCTe-

MbI Ha pell¥ PKYTTALHIO.
B seTHMit meprof IoJa BEHTHNAIMA JOJKHA 00eCleudBAaTh IPOR3BOTMTENE

HoCTb L, 5. [IIpOM3BOIMTENEHOCTE [OTIONHMTEBHOTO BEHTHIAIMOHHOIO
obopynoBaHus — Lge: — L:;H:
s BapuaHTa Il 0oCHOBHOE IMPHTOYHO-BBITHKHOE BEHTHNALIMOHHOE O0fopy-

OB aHHe CreyeT BhIGHpaTh N0 KOMUYECTBY BO3HyXa L:’;M

10 KONMHYECTBY BO3yXa

s JOTIOJTHHTCIIRHOE —

JIeT 7 3UM
L™ L
0.B 0.B

2.14. IIpu mepexope HA JICTHUA peXHUM OTKIIOYAIOT OTOIUIEHHEe H BKIIKOUA-
0T OONONHUTENbHLIE NMPUTOUHO-BLITS)KHbIE BEHTWISIMOHHBIE yCTaHOBKH 00-
ieoOMEHHON BEHTWIAIHHM, KOTOpBIE¢ HpH COBMeECTHOHM paboTe ¢ OCHOBHBIMH
YCTaHOBKaMH 3UMHeEro nepuoaa obecneudsaioT yCIIOBHA JIETHEIO NepHona.
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2.15. [IpuTowHLE BO3OyX MOOAIOT B MOMeElIEHHE B COOTBETCTBHM C Tpe-
GoBammamu CHull 11-33-75% u CH 245-171.

2.16. OTtonmneHHe BceX NPOM3BOMACTBEHHLIX MNOMENIEHKH NONXHO OBITH
BO34QyUIHbIM, COBMEIUECHHKM C MPHTOUYHONH BEHTHIAUMER U yCTpoHRCTBOM [e-
XY PHOTO BOJSHOTIO MITH NMAPOBOIO OTOIUICHHUS.

OToIUTeHHE peTYIIHPYIOT 110 TEMHAEPATYpe BO3ayxa B paboueit 30He.

NMPUMEP TEMNTOTEXHUYECKOI'O PACYETA LIEXA OBOMHbIX
KOHCEPBOB NPCU3BOAUTEIIBHOCTEI § MYB/IO[1
(KPYIJIOTOAUYHOE) MO TUIMOBOMY MPOEKTY 814-93*

HcxoaHbIie JaHHbIE

Mecto cTpoMTesIbCTBa — I MUHCK, pacueTHas TeMIeparypa HapyXHOIo
Bo3dyxa I = -25°¢, BHYyTpeHHeIO — [ = 16°C, ero OTHOCHTENBbHAA BIaX-
HOCTB ¢ = 60%. HapyHhie CTEeHbI H3TOTOBJIEHbl H3 IAHENEH, COCTOANMX
M3 OBYX "XeJ1e30 6ETOHHBIX TDTAT TETOTHO CTEIO Y =73 = 2500 KP/M3 TOJILUIHHOK

51 60 MM, 5 = 120 MM (BHYTDEHHSS) M YTEIDIMTENIA MeXAY HMMH U3
KECTKHUX mnepanonamblx IUTHT C Y, = 200 xr/m™ (I'OCT 9573-82).

PexaimM xpaHeHus - HopManLthﬁ (CHull I1-3-79%*%), ycnoBus 3KCID1yaTa-
UHH Orpaxxaalo|x KoHcTpykimi — b (CHull 11-3-79*%) .

TemmoTeXHNYECKNE XapaKTepUCTHKXH MAaTEpHANIOB TPEeXCJIOHHOR NaHeNH

(CHull 11-3-79%%) :

KOBCD(I)HI],HEHT TEITIONPOBOMHOCTH Kene306eToHa ?\ = A; = 2,04 B/
1 (M°C), ero k03D PHULMEHT TEIVI0Y CBOSHUA S =85, =16, 95 Bt/ (M2 OC) ,
KoM OUIIMEHT TETUTONIPOBOIHO CTH yTemmTenﬂ = (0,08 Bt/ (™" °0, K0 3¢-

uneHT TerioycBoeHns S, =1,11 Bt/ (M2-°C). )
CrouMoCTL 3HEpIHH Temonomqecxom otommenus C = 2,07 10 pyﬁg

JOx (Ipeickypantr 09-01), cTouMOCTh YTEITIHTENSN C = 58,5 py6/m
(CHuII 1V-4-82. Yacrs 1. CTpOHTeJILHLIc Ma’repnanm) )
[nowmiamd noBepxHocTel CTeH: =137 Mm% , Fy —F =205 Mm%, F =

= F = 864 Mm-. Temommenamumm oﬁopynonam{em B uexe SABIAIOTCA:. aB-
TOKITAB ] 66-KAB-2, 10 wrr.; mogorpesatens KTII-2,2 wr. (momans Nosepx-
Hocte F = 5,61 M2) armapa'r termmoBoilt M3(C-320, 1 wr. (futomags NoBepXx-
HOCTH FK = 7,85 Mz) KoTer BapouHbsi!t M3C-2446, 2 wr. (mionajas nosepx-
HOCTH F =5,12 M2).

Cymmapnaa MOHIHOCTE HCTOYHHMKOB ocBelieHus N =6,56 kB,

YyCT
Ko>pPuiiveHT TeIDiooTnauM BHYTpeHHeH TNOBEpXHOCTHM CT€H M MNOTOJNKA

a =8,7 Bt/ (M2-°C).
KospduupeHr TemooT/Iau HAapy>XHOHN nos%pxﬂocm OTpaxalolled KoH-
CTPY KUMHM [UIA 3WMHHX YCJIOBHH & = 23 Bt/ (m2-

IopAagok pacuerta
Onpedenenue conpoTuBaeruil Tenaonepeoaye 02paxodroiux KOHCTPY Kyl

PacueT TpeSyeMOTO COMPOTHB/IEHHA TeIIoNepenaye HapyXHoH CTEHBI.

1. Mo CHull II-3-79** onpepensior TpeGyeMoe CONMpOTHBIIEHHE TeIUIOle-
pelaye Hapy XHOH CTEHBI

¥ My6 — MHJUIMOH YQTOBHRIX GaHOK.
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R™P = (16+25)1/8,7 =0,59 m>-°C/Br.
0

2. TpeGyeMy1o TONLMHY HaHenH onpenensior o dopmyne (29):
6, =0,08 [0,59~ (1/8,7+1/23+0,06/2,04+0,12/2,04) ] =
=0,08 [0,59—(0,115+0,043+0,0294+0,0588) ] =0,027 m.

CornmacHo cyfecTBywlleff rpafauMy TONILMH yTeIUTMTelsd, IPHHKMAEM
52 =0,04 m.

3. TepMHuYeCKHE COTIPOTHBIIEHHUR (JI0eB InaHem oupepdensioT no CHull
II-3-79**

R, =0,06/2,04 =0,0294 M>°C/Br; R, =0,04/0,08 =0,5 M*°C/Br;
R, =0,12/2,04 =0,0588 m>-°C/Br.
4. TemmoBYI0 HHEPUMIO NAHENH onpenensoT no CHull 11-3-79%*

A =0,0294-16,95+0,5-1,11+0,0588-16,95=2,05.

5. Cornacho CHull 1I-3-79*%, orpaxnenue ™Manolf MHEpUHOHHOCTH H B
KayecTse pAacueTHOH 3MMHEH TeMIlepaTyphbl CJIEAYeT IIPMHUMATH CpeHHIO
_ 0
TeMlepaTypy HaHbosiee XONOAHBIX 3UMHUX CyTOK. Jns Muncka ¢t = —297C,
Mo CHull 11-3-79** RP = (16+29)1/8:8,7 = 0,66 m2-°C/Br.
6. TpeOyemyl® ToNMMHY YTEINAWILENO ¢I0A onpedensioT no GopMmyne
(29).

6, =0,08 [0,66— (1/8,7+1/23+(0,06+0,12) /2,04) ] =0,032 m.
K pacuery npuHHMaeM By'r = (0,04 M mo CHull 11-3-79**.
R =0,18/2,04+0,04/0,08 = 0,59 m%-°C/Br.

7. Tlo CHull 11-3-79%* R, = 1/8,7+0,59+1/23,0 = 0,75 m2-°C/B.

8. IKOHOMMYECKH LenetoobpasHoe CONpoTHUBAcHME TelUiocnepenaye Cre-
HOBOM é‘laHEJIH onpenenﬂ_g'r no CHuII I1-3-79** npu Zor.nep = 4872 y, tor.mep™
=-1,2°C; C_=2,0710"" py6/IDx; I =1,2.

9. HpuBenennnle 3arpartsl I, pyﬁ/mz, IJIsI Navey ¢ TCHIMHOA yTelvMiTe-
na 0,04 m.

11 =16,81+[3600 (16+1,2) 4872-1,05-2,07-10~°-1,2]/0,75-0,08 =
= 29,92 py6/M>.

EmpxospemeHHble 3arpats! Cp, pyﬁ/mz, ONpEeNneNsUIHCE 10 OTAENIEHOMY pac-

YeTy. PacueT NpMBeNeHHBIX 3aTpaT WiA CTEeH < APYTHMH TONIIMHAMMK YTEIUTHTe-
N npuBeaeH B Tab. 6.

M3 tabn. 6 cinemyer, YT MUHMMAJIbHble IIPUBENCHHBIC 3aTpaThl WIS CTEH
COOTBETCTBYIOT TONIIMME YTEIUIAIONEero ciod B},T = (0,1 M ¥ CONPOTUBIICHUIO
Tergionepenawe 1,5 M OC/Br, KoTopoe Oonplue TpeOyeMOIo 3HAYeHH s, PARHO-
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Tadbnuyabd

Bﬂ, M L R, MZ °C/Br l Cpo pyﬁ/mz [ I1, pyﬁsz
0,12 1,75 21,61 27,23
0,10 1,50 20,41 26,97
0,08 1,25 19,21 27,08
0,07 1,12 18,61 217,39
0,06 1,00 18,01 27,85
0,05 0,87 17,41 28,72
0,04 0,75 16,81 29,92

ro 0,66 m2-°C/Bt. B aro#t casm OPYUHEMASM 3KOHOMMUYECKH uenecoolbpas-
Hylo BemamHy Ry = 1,5 M2-°C[Bru 8 =0,1 m.

Pacuer rpebyemo20 conpoTusaenus renaonepeoaue NOKpuiTus

1. Tpebyemoe conpoTHBIIeHHe TemIoNepenaue NOKPHITHI OoNPeHensoT Mo
CHull 11-3-79** R)P = (16+25)1/7-8,7 = 0,673 m2:°C/Br.

2. TepMuueckoe CONPOTURIIEHME CNOEB TMOKPHITHE (KpoMme yTennvuTens)
COCTOHUT H3: YETBIpEX CIIOEB pyﬁeponna R, =0 10105/0,170=0,062 m2-°C/Br;
rpymnm GutymHolt R, = 0 001510 17o=0 088 M2:°C/BT: napom3omnsuu

= 0,0025/0,170 = 00147 m2-°C/Bt; mure TIKK R, = 0,03/2,04 =
-% 0147 m2-°C/Br.
[lo CHull I1-3-79** R__ = 0,062+0,0088+0,0147 +0,0147=0,1 m%-°C/Br.

3. o dopmyne (29) 5 - =0,08[0,673~ (1/8,7+1/23+0,1) ] =0,033 m.
Cornacho cymecmymmeﬁ rpajialiiiy yTEITHTEN S, (PHHAMaEM 5 =0,04 M

RYT--OOMOOS =0,5 M2-°C/BT.

4. TermoBy¥w uHepuuo onpenenmior no CHull I1-3-79%*
D =0,062-3,53+0,0088-4-4,56+0,0147-3,53+0,014-16,95+0,5:1,11=1,12,

T.¢. orpaxaeHue O¢3bIHEPLMOHHOE, NOITOMY K pacyeTy clegyer HpHHATH ad-
CONIOTHO MEHMMAJIBHYIO TeMIICPaTypy Hapy>XKHOTO BO3AyXa: f, = -39°C.

5. Mo CHull 11-3-79** R P = (16+39) 1/7-8,7 = 0,9 m2-°C/Br.
6. Io dopmyme (29) 5 =0,08 {0,9- (1/8,7+1/23+0,1) ] =0,051 m.

Co1macHo cymecmylomeﬁ rpajaiuy yTeIUTUTeNa, IpHHEMAIoT 3,,1. =0,05 m.
7. Tlo CHull 11-3-79** R__ =0,1+0,05/0,8 = 0,723 m2.°C/Br.

8. o CH#uIT 1I-3- 79**R =1/8,7+0,723+1/23 = 0,88 m2:°C/BT.
9. JKOHOMHYECKH uenecooﬁpaaﬂoe CONMpOTHUBIIEHME TeIUionepesave Io-

KpHITHA ompepensiior mo CHull 1I-3- 79™ 1pu 2oy nep =48724, tormep =

= -1, 2°C Cr = 2,07-10 pyﬁ/IbK L. =1,2; Cy,. = 58,5 py6/m3 (CHuII
IV-4-82-Yacrs 1. Crpourennibie M&Tepnanm)

10. IMpuBenennsie 3aTparki I[1, py6/mM*, 21 NMOKPLITHA TONILMHON yTeIvd-
puiero cnos 0,05 m.
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1 = 14,50+ {3600 (16+1,2) 4872-1,05-2,07-10~%-1,2]0,88-0,08 =
= 25,68 py6/m>.

EnpHoBpeMeHHbIE 3aTPATHL, pyﬁ/MZ, ONPEASISDIACH N0 OTASIBHOMY DAC-
9eTy. PacueT NMpMBENCHHBIX 3aTparT Ha NOKpLITHE C OPYTHME TONIMHAME YTelF
JMTENA npusened B Tan. 7.

TaOnuua 7

6)“_, M [ RO, M2 GC/BT I:C , py6/m J i1, py&/mz
0,10 1,50 18,15 24.71
0,09 1,37 17,40 24,58
0,07 1,12 15,95 24,74
0,05 0,88 14,50 25,68

A3 1tabn. 7 cnenyer, ¥T0 MMHMMAT BHbIE [IPUBEACHHbBIC 3aTPAThl IJIA IO KPhI-
THA COOTBETCTBYIOT TONMNMHE YTEIUIAIONIEro ciosd SYT =0,09 M ¥ compoTHBe-
HHIO Temwionepenaue 1,37 M2-°C/BT, KoTopoe Goneile TpeSyeMOIo 3HAYCHHA,
passoro 0,9 M2.°C/Br.

[IpvHHMaeM 5KOHOMHYECKH Leeco0GpasHyIo BeTAUHHY R"EK = 1,37 m2.°C/
/BT i 'Syr =0,09 M.

Onpeoenenue xoauvecraa renna, HeoOxo00uUMo20 OnA OTONRAEKUR

B noMellleHAM eX2 yCTAHOBJICHBI AEKTPOIABHTATENIH ;
Nl =2,8 kBT — 1111'1'..,,1\12 =0,6 XBT ~ 2111'1‘.4.}}\(3 =1,7 xBt — 1 urr.

N =Nl +N, +N, =2,8+0,6-1,7 =5,7 KBr.

HOM

Koadgmumesns (1, =0,8; m, =0,7; p; =0,9; u, =0,8.
TenmnoNoCTYIUICHHS OT 3NeKTpoaBurareneid onpenenswor no dopmyne (37)

Q, =1000-0,8-0,7-0,9-0,8-5,7 = 2298 Br.

Konudectso oOCnyxmBaKItero nepcoHana B cMedy 1 = 94 yen. o puc. 3
Gy =213 Br/uesn., q. =78 Br/uen.

1. Ho dopmyne (38) Q. =94 (213-78) =12 690 Br.

TemonocTywieHMsa U3 CMEXHBIX MNOMEIIEHH YUAThIBaeM TONLKO OT CTe-
Hbl, rpaHuyanieif ¢ rapaepoOHeIMu. TeMnepaTypHuIH Iepenal MexXy CMex-
HbIMH NOMELUEHUAMH Al ., "'2—' 2°C, mwomank NOBepXHOCTH CTeH MEXIY 3THMH
nomeuleHusiMu £, =137 M.

2. ConmpoTuBrieHHE TeIUionepenaye BHyTpeHHe#d CTeHbI H3 IMUHAHONO OOBIK-
HOBEHHOIO KHPIMYA TONLUIMHOA (0,25 M

R, =1/8,7+0,25/0,81+1/8,7 = 0,54 m*-°C/Br;
no CHull 11-33-75% @ .., =1/0,54-2-137 =507 Br.



3. TermonocTyImeHHs OT WeKTpoocBeuieHus O, = 1000:6,56 = 6560 Br.

Temonoctymenus 0T HArpeThbIX NMOBEPXHOCTEH :

nonorpesareny KTII-2 Q, = 3480 Br; ammapara Temiosoro M3C-32 0, =
= 6978 Br; xorna papouHoro M3C-2446 Q4 =5815 Br; aBTOKINaBA 66-KAB-2
Q4 =4500 Br.

ABTOKIABAI 3arTTyfieHhl B IIPUSAMKH, NI03TOMY TeIUIOBBIfISIIeHNE OT HUX B
IeX CHMXAWTCA Ha 25%. B oceHHe-3uMHMI IepHOJ, aBTOKIaBhEI He pafoTaor,
Qs = 0, nosTtomMy obume TEMONOCTYIUVIEHHS B HOMEILEHAEe LeXa COCTaBsT
B 3HMHRH IlepHox,

Q.m =2-3480+6978+5815-2+0 = 25568 Br.

4. ITo popmyne (36) onpenensior
Q, . =2298+12690+507+25568+6560 = 47624 Br.

5. ¥YnenpHBIE TEIDIONPHTO KN dyn =47624/8645,7 =9,67 BTle.

6. TermmonoTepn uYepe3 Nonkl (B coorBercrBEM ¢ TaGn. 1 mpwi. 5 B CHuII
11-33-75%)

= (112/2,1+104/4,3+80/8,6+568/14,3) (6+25) =5134 Br.

QIIOJI

7. TemnonoTepHu Yepe3 HApYXHbIE¢ CTEHb], OKHA H IBEPU HAa BBRICOTY 10 4 M
0, = 52,8/1,50(16+26) 1,05 = 1515 Bt (opueHTalus Ha 1OT),

roe 1,05 — HanOaBKa: Ha yITIoBOe noMeintenue — 5% (npun. 5, tabn. 2 8 CHull
11-33-75*)

Q

0

«« =19,2/0,31(16+25) 1,05 =2666 BT (opneHTauns Ha jor),

e 0,31 — conpoTUBneHHE Terlonepenaye o KOH, M2 0 C/Br (CHuII 1I-3-79%")

Qn =15/0,49 (16+25) 1,80 =2259 Bt (opueHTaUMs Ha BOCTOK),

rae 0,49 — conpoTuBneHHe Terwlonepenaye IBEpH, MZ'OCIBT (FOCT 14624
84): 1,80 — napb6aBka: Ha opHeHTauu® — 10%, Ha yrmoBoe NMOMeHIeHHE -
5%, Ha nepu — 65% (npusn. 5, TaGn. 2 8 CHuII I1-33-75%)

Q

cr = 81/1,50(16+25) 1,15 =2546 Bt (opueHTaLMs Ha BOCTOK),

e 1,15 — uanbapka: Ha opueHTAUKO — 10%, Ha YITIOBOE NoMelenne — 5%.

8. Temneparypy Bo3llyxa B BepxHelt 3oHe npu A =0,77 rpag/m (puc. 2)
onpenenswor no popmyne (33)

t ,=16+0,77(5,7-4) =11,3°C.
9. CpenHsas TeMInepaTypa Bo3AyXa B BepXHel 30He

— " 0
t o= (16+17,3) /2 =16,7"C.
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10. TermoOoTepH Yepe3 CTeHH M OKHE B BepXHell 30H¢ (DHIUEG OTMETKH
4 M) paBHHI:

Q. =104,4(16,7+25)1,05/1,5 =4353 Br (opmenTaums Ha W) ;
0., =41(16,7+25) L,15/1,5 =13,10 B (opHeHTAIDA Ha BOCTOK) ;
Q. =28,8(16,7+25) 1,05/0,31 = 4068 B (opuerTauns Ha wr).

TemwionoTepy Ha HAarpeB NOCTyNaolled B NoMelleHHEe TAPH He YUHMTHIBA-
10T BBHLY HX EeDONKIUOH BeTHUMHEL

11. TemonoTep noxphrtiem Q.. =864 (17,3+25) /1,37 =26 677 Br.

12. TlonHnie NOTEpH TeIDia NOMeILCHHEM B COOTBCTCTBMM ¢ (opmynont
(31) cocTapaT

QT o 5134+1515+42666+2259+2546+4353+1310+4068+26677 =
=50528 Br.

Onpecdenenue 8030yx006GMmena 8 3UMBLIL nepuood

1. Konuuectro npurounoro so3sayxa onpeaensior no CH 245-71 u3 yo
noBua obecnedyeHna HeoOxomumoro Bo3ayxooOMena Ha 1 pabGoraroiero uve-

nonexa - 20 M3/q, TAK KaK Hcpm noMeleHMs Ha 1 pabortaomero — dosnee
40M » 864-5,7 =4925 M”; n =94 uen.;

V' =v_[n =4925/94 =52 M>; L =20:94 =1880 M’ [u

2. BraroBnifiesieHMA OTKPBITHIMHM MOBEPXHOCTSAMM TeXHONOMMUYECKOID
oGopynoBaHKA (BaHH) ONMpedensOT No puc. 4.

[Inouiagy noBepxXHocTel, Temneparypa BOMABL U COOTBETCTBYKIIME Bla-
IOBHRIBENCHHA PABHAI:

f, =0,39 M*; t, =70°C; w, =14 xrfs;
f, =0,96 m*; t, =70°C; w, =2,5 krfu;
f3=08 Mz; ty = 70°C; w, =2,2 xrfu.

BrnarosnimeneHHsa OT BaHH cocTaBar w =1,442,542,2 =6,1 xr/u=6100 r/u.

B pacyere yuHThHIBaeTCA OTCYTCTBHE YKPHITHA y BaHH M DPOHHKHOBEHHE
BCeHt Mcnapsionteica BIary B noMeIlLeHHE,

BnarosheneHHs OT paGoTalolliero mepcoHana B 3WMHHMH nepHon npH I,

= 16°C u wcne paboTaOLMX B OHY CMEHY 01 = 94 yey1. ONMpPeNENsIOT NO PHUC. 3

Omun paGoTaoumi yesiopeK BrigensaeT 117 rfu Biard, No3ToMy MONHOE KOJIH-
gecTBO cocTaBuT w = 117-94 =11000 r/u

3. OGume BraroBeiiencHUd B noMelere Iw = 6100+11000=17100 r/u.

4. KonuwecrBo BO3nyxa mwig pasbasliieHMs Blary B NOMeELISHHH ONperie-
nqgT 10 GopMmyne

L =xw/(d_—d )Y=17100/(6,8-0,4)1,2 =2226 M’ u,
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rae d, = 6,8 r/kr — BnarocogepxaHie BHyTpeHHero Bo3nyxa; d,. = 0,4 r/kr —
TO Ke, HAPYXHOIO Bo3ayxa; Y=1,2 KI‘/M3 -~ IDTOTHOCTH Boanyxa B texe. He-
o6xomi MRt BO3tyX000O6MeH npuHMaeM B 0GreMe, paBHOM 2226 M /q

5. CpenHsas TeMnepaTypa NpUTOYHOIO BO34yXa

o = (16-47624-50528) /2226-1:3,6:1,22 =16+0,3 = 16,3°C.

6. KonuyecTso Temna, HEOOXOMMMOTIO [/iA HAarpeBa NMPHTOYHOIO BO3MYXA,
onpepensoT no gopmyne (35)

Q. =12226-1-1,2 (16,3+25) /3,6 = 30650 Br.
7. KomiuecTBO TeIDI2 H2 OTOINTIEHKe ollpeneastioT 1o dopmyne (30)
Qo =50528+30645-47624 = 33549 Br.

8. BosayumHoe oToIDIeHMe MPHHMMAIOT COBMEIUCHHBIM C XY PHBIM M OpH-
TOYHO# BeHTWIsAIMell. Temneparypa BHYTpeHHeI'O BO3fyXa HpH HeXYPHOM
OTOIUICHHM [ ou. = 59C. Heo6xomiMoe KOMHYECTBO Terma V1sI DEXYPHOTO
OTOIUICHH A, paboTAOINEro KPYIIOCYTOUHO, ONpeenaioT o dopmyne

D one = Crn Cnenc — t) | (8 — 1,) =50528 (5+25) [ (16+25)=36971 Br.

WU305ITOK TeID12 OT OeXKYPHOTO OTOIUIEHHS He3HAWITE IeH:
AQ= Qnex —— Q0 = 36971 — 33549 = 3422 Br.

OO0weoOmeHHass ecTecTBeHHAsA BEHTHUNALMS YCTPaUBaeTCs C HeOpraHM3o-
BAaHHBIM MIPHTOKOM HAPYXXHOTO BO3/1yXa B BEepXHIOHO 30HY NnoMelteHusd. Tern-
JIOM3OLITKH B noMellelyM obGecleyMBAIOT HarpeB NPUTOYHOTO HAPYXKHOTO
BO3yXa.

Onpedenenue 6030y x000MeHa AAR YyCaoaull n€THE20 nepuooa
paboTst yexa

1. fTocTosHHO HelCTBYIOLIME TEMIONOCTYINIEHUS B LieX o0CIy KUBAIOIIETO
Nepconana npH f, = %% + 3°C = 23,1+3=26,1°C u ¢ = 195 Br, ¢, =136 Br
(puc. 2) no popmyne (38) O, =94(195-136) =5546 BT; oT 0GopynoBaHns
Qr.o =359 318 Br; or anexTpomsurareni ¢, = 2298 Br. OOume Temwionocrymr
neHuA @, ., =5546+59 318+2298 =67162 Br.

2. Tlepemenno HelcTBYWIE TEITIONOCTYIDIEHMS 32 CYeT COJIHEYHOH pa-
JMalMHY Yepe3 NOKpLITHE, CBETOBRIE NMPOEMEI M CTEHEI ONpedcnaioT COIIACHO
npun. 12 8 CHulIl 11-33-75%.

HocrymeHue Temia B noMellieHue yepe3 CBeTOBbIC IPOEMEL,

CBeTOBLHIE %poemm OpHEeHTHPOBAaHKI H2 1or. CONHeYHLI asMMyT OCTeKe-
Haa A, < 90°. PacuetHoe Bpems — 11 4. [Inowans cBeTOBOIO Hpoema, 00~
nyqaemm CONHeYHON paymaumel, F = 48 M2 HﬂOﬁJ‘lY‘I&BMﬁl’D F' ' = (),
[lo ta6Gn. 3 CH&II H-33-75% g, = 358 BT/M dg.p =91 BT/M * IO 'raﬁ.n 4
i, =0,48, no tatn. 5 K =0,9. Ilocrymierye Temia oT IpsAmMoH COJTHETHOHR pa
oy aimH onpenen ot no dopmyne (2) B CHull 11-33-75*
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g’ = (358+91)0,48-0,9 = 194 Br/m>.

Kosdpdmment ., = 0,25 (wrropa u3 csemo#i Tkauu CHall II-3-79*%).
[To dopmyne (1) CHuIl 11-33-75* onpepensior nocTyIvieHue TelDia B IO Mellle-
HHe 33 CYeT COJTHEYRON paHaiyy Uepes3 CBETOBLIE NPOeMBI

0, = (194-48+0) 0,25 =2328 Br.

KospduuueHTsl, YWTEBAOIIMEe AKKYMVYJISUMIO Tellia BHYTPEHHUMU CTe-
HamMM, TOTOIKOM M TONOM, onpefensnoT no Tabn. 8 B CHull 11-33-75% m,
=m, = m4 = 0,6 C IOBBIHIAOIMM K03¢‘¢HHHEH§0M i,2 Ka)l().'l%lﬁ: my =mg
=0,78: WIomWAOH MOBEPXHOCTH CTeH I, =205 M™; F, =137 M ; F3=137T m";
Fy=Fs =864 m°.

3. To gopmyne (12) 8 CHull 11-33-75*

Qp =2328 [(205:0,6+137-0,6+137:0,6+864-0,78+864:0,78) [ (205+137+
+137+864+864) 11,2 =2070 Br.

Mo mpun. 2 8 CHull 2.01.01-82 A, =19,7°C; 1, =18,8°C; I,,, =855 B1/
/Mz; I, =329 BT/MZ; no npwn. 68 CHull 2.01.01-82 V = 3,8 m/c; no mpui.

C

78 CHull 2.01.01-82 0 =0,9: no Ta6n. 9 CHall I1-3-79** § =0,5.

4. Ilo popmyne (24) B CHull 1I-3-79** @, = (5+10./3,8) 1,163 =24,5 B1/
/(Mz-"OC); no gopmyne (15) B CHull 11:33-75* £ = 18,8+ (0,9-329) /24,5=
=30,9°C.

5. Mo opmyne (14) B CHull 11-33-75* g, =,1/1,37 (30,9-8) =16,7 Br/m".

6. Tlo CHull I11-3-79** AP = 0,5:19,7+0,9 (855-329) /24,5 =29,2°C.

7. OnpenenseM BeMHUHHY 3aTYXAHHA PacyeTHON aMIDIMTYIBL.

TemoBas HHePIUUA CJTOEB MO KPLITHSA

}:)1 =0,0147-16,95 =0,25; J'.)2 =0,0147-3,53 =0,05;

D3 =1,125-1,11 =1,25; D4 =0,0088-4,56 = 0,04;
Ds =0,062:3,53 =0,22.

TennoBas HHePUHA OrpaKICHKA
D=D +D,+Dy+D,+D, = 0,25+0,05+1,25+0,04+0,22 = 1,81.

Mo CHull 11-3-79**
Y, = (0,01416,95” +8,7) / (1+0,0147:8,7) =11,46;

Mo CHuII I1-3-79*

Y, = (0,0147-3,53%+11,46) / (140,0147-11,46) =9,96;
Y, = (0,088:4,56”+1,11)/ (1+0,088-1,11) =1,28;

Y, = (0,062-3,53%+1,28) / (1+0,062-1,28) =1,9.

Mo CHuII I1-3-79**
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1,81
v»=0,92,71¥ [(16,95+8,7) (3,53+11,46) (1,11+9,96) (4,56+1,11) x

x (3,53+1,28) (2,45+1,90) 1/ [(16,95+11,46) (3,53+19,96) (1,11+1,11) x
x (4,56+1,28) (3,53+1,9)24,5 =0,9-2,711:3.4,64 = 15,20.

8. Tlo CHull 11-3-79** A, =29,2/15,20 =1,92°C; 1o popmyne (16) B
CHull 11-33-75*

A =187192= 16,7°C.
9. BenuudHy z_,  onpefensor no ¢popmyne (17) 8 CHull II-33-75*
Z oy 13+2,7:1,84 =18 u.

10. ITo dopmyne (13) B CHull II-33-75% Qn = (16,7+0,5-16,7)864 =
=21643 BrT.

11. Ofume TEeIDIONOCTYIDICHMS 38 CYeT CONHEYHOH pamMaluM CcOCTaBAT

me =21643+2070+2328 =26041 Br.

12. CyMMapHEIe TeITIONOCTYITISHUA B HeX

0 =67162+26041 =93203 Br.

13. HeobGxomumeit Bo3ayxooOMeH B LigeXxe B JIETHHI nepHOA ONpEeACsIOT

H3 pacyeTa acCUMWISIHH TeIUIa C Yu4eTOM JOIYCTHMEIX NapaMeTpoB BHYT-
PEHHEro BO3AYXA.

Kommuectso Bnami, suigensieMoff oOHMM ueJIOBEXOM B neTHMil nepuopn

pH I, = 26,1°C,coc"rasn'r 205 r/a (puc. 3). OT Bcex nwiet ¥ 0T BaHH B 11eX
BhIOEN s1eTCs

w =0,205-94+6,1 =25,4 xr/u

Jlyu npouecca onpeaensiotr no gopmyiie (42)
€=3,6/w=3,693203/25,4=13210.

[TIo /-d pMarpamme onpenenseM nNapaMeTphb! HAPYKHOIC BO3MyXa

. -'-'-'23,.1‘:’C;waH =58%; d_=10,5 r/kr; I =49,8 ik JDK/KT.

[Io mNOCTPOEHHIO IIpOLleCCa ONPEALNAIOT MAPAMETPRI BHYTPEHHEIO BO3AyXA
t, =26,1°C; ¢ =49%; d_=12,43 r/xr; I =53,8 KIDK/KT.
Heo6xomiMoe KOMHYECTBO BO3AY XA 14 JIETHEIO NepHOA

L=20-3,6/(I_ —1)1,2=93203-3,6/(53,8-49,8) 1,2 =69 901 M’ /u.

KpatsocTs Bo3nyxooGmena n =69901/4925 = 14,2 kpar/u.
I[IpuTOYHbIN BO3AYX DOAAIOT B OOMeELeHHE Yepe3 OTKpPBIThie OKHA. BEI-
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TAXKA — MeXaHMueCKad — YyzansdeT BOIAYX H3 bepxHell 30EM. Cxopocm
BO31yXa B pabouyefl 30He COCTABUT

V =69901/3600-30:5,7 =0,11 m/c,

YTO He OpeshuuaeT nonycrumyn ¥ =0,5 m/c (CHull 11-33-75%).

IIPHJIOXEHHE 1

3uavennst kod3bduuuentos B Gopmynax (1) ¥ (2) pnn nacenenHnix
nymcmn CTpPaHBI

— - = — ——

aneneuﬂbm MYHKT KosddumenTh!
ST L [ ]
ApXxaHrenbcKas oﬁn 0,78 -9,26 0,06 293 39,60
KoTnac
AcTpaxadb 0 0,75 -6,98 0,09 2,89 25,93
bnaroselieHcK -0,01 0,43 -9.5 0,01 0,99 39,8
Bpanckas of., 0 0,76 -11,08 0,10 3,16 28,83
YHeua

byparckas ACCP, 0 0,37 -16,31 0,004 1,32 42,47
Ynan-Yoo

bammkupckas ACCP, -0,01 0,03 -15,75 0,04 2,47 37,88
Crepnutamak

Hpxyrckas o, 0 0,55 -19,4 0,02 1,39 46,40
bopa#t6o

BiiapBocToK 0,01 0,27 -158 0,02 1,99 32,70
r. F'opekut 0 0,72 -10,1 006 2,78 35,60
I'ypren 0 0,73 -8,2 0,06 2,47 27,84
Komu ACCP, 0 0,74 -11,56 0,04 2,82 54,97
BopkyTa

Kyprauckas oGu., 0 0,61 -11,63 0,02 1,93 38,90
Idagpunck

Kypck 0 0,73 -8,01 0,07 3,12 36,40
JlemHTpAaL 0 0,72 -6,69 0,07 2,98 30,89
JInnenx 0 0,73 -8,14 0,07 2,86 33,15
Mea3eHs -0,03 0,28 -10,55 0,09 3,68 43,90
MockBa -0,01 0,32 -7,09 0,08 3,05 31,84
MypMaHCK -0,01 90,58 -7,1 0,11 4,08 42,08
Mapuiickaa ACCP, 0 0,73 -8,78 0,04 2,43 36,41
Houikap-Ona

UeanoBsckas o6n., 0 0,87 -6,28 0,06 2.77 34
Kiuenima
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ITpodonxcenue npun. 1

S Egls sl sl el spsley e DI S S S M PR ek S i S T SIS B S S S S ey ek s b ol S—— N —

HaceneHHRI! yHKT Koa¢pbuuneHTn!

l“l [31["1 I 3, [Bz :[cz
O 0 0,79 -489 0,09 2,29 15,6
Oxera 0 0,89 -6,93 0,11 3,83 37,69
[lepmckad oG, 0 0,67 -10,69 0,02 2,34 43,47
Yepnpins
{Ickon 0 0,78 -6,65 0,09 3,15 29,7
CaparoBckaa ofi., 0 0,66 —-969 0,06 2,68 35,03
Banaion
CeepmioBckad o 6., 0 0,69 -12,43 0,03 2,14 40,44
Hpburt
Tiomerckas o6, 0 059 -14,70 0,02 2,01 48,40
bepe3oso
XabGaposckuil kpatit, 0 0,53 -14,44 0,02 1,79 46,08
HAKONaeBCK-Ha-AMype
Yeueno-Uurymcxas 0 697 -5,70 0,18 3,30 21,23
ACCP, I'po3unhiit
Yysamickag ACCP, 0 0,72 6,65 0,04 2,57 26,7
Mopenxoe
Uura 0 0,31 -17,20 0,01 1,36 43,34
CmMoncHCK 0,01 0,29 -826 0,09 3,32 34,17
Kuvnos 0 0,63 -10,47 0,04 2,55 39,67
Canexapn -0,06 1,43 -13,10 0,00 1,71 52,79
Tamb6oB 0 0,70 -8,82 0,06 2,79 32,75
TioMeHb 0 0,59 -12,01 0,00 1,85 39,46
Axyrcxas ACCP, 0 0,32 -28,67 0,03 1,43 50,37
Ycre-Mas
BurnaMua 0 0,82 -464 0,10 3,20 27
XXnanoB 0 082 -6,19 0,07 246 22,20
HoHeuxkas o6i., 0 082 -6,40 0,09 2,97 25,57
BonHoBaka
3anopo Kbe 0 069 -380 0,08 2,35 19,29
3axapnarckas o0n., 0 086 -485 0,08 2,06 13,10
Yxropon
KpriMckasn oo, 0 0,88 -28 0,09 1,28 4,89
Sgnra
Huxonaes 0 0,86 -5,4 0,08 2,28 16,90
PoBBO 0 084 -548 0,08 2,37 20,46
Cymckas obn., 0 080 -676 009 2,96 26,5
KoHnoTon
IMomraBa 0 067 -7,18 0,09 2,89 25,48
JIsB OB 0 0,72 -5,49 0,10 2,73 18,4
Teprononk 0 0,72 -6,36 0,12 3,05 22,56
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T S ey el

XepcoH

YepHuTOB

Munck
Kapaxannakckag
ACCP, Hyxye
Hamanraxckag ofn.,
Hamziran
Anmva-Ara

YpanecK
Uemunorpan
IlaBnonap

Tamua
HaxudeBanckan AC_P,
Haxyuepanuy
HMoxamOyn

ToMcCK

TOmucH

Abakan

KrI3601

Tapry
ITICTA

Pura

Kuuninen

OpyHae
ITpxerantbeK
Kyunika

Xopor
HoBocubupck
baprayn
JIntienkas oGn.,
I'psazu

OpnoBckaa ofu.,
IlatHnoBCKag ONLIT-
HajA CTaHUMsA
BopoHex

Crapsiit 1 Hosglit Oc
KOJI

Jlyrasck
Heano-OpaHkos-
cKas o6n., JonrHa
Kubin-Opna

Y MKEHT

o000 o QOO0 O

o O OCLPFDOO0OOCDOCOOO O

QD

oo

I
Aot
-
N

-0,01

-0,07

0,72
0,76

0,47
0,81

0,70
0,80

IIpodonxenue npun. 1

0,08
0,07
0,14
0,025
0,08
0,00
0,00
0,07

0,07
0,05
0,08

0,07
0,09

0,06
0,06

2,51
2,77

2,44
2,58

2,26
1,73

29,70
28,90

22,83
20,00

25,50
12,70

b ol Bl T S S — b R Il T e S —
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HaceneHHRIN IIYHKT

______________ ?_1_]_._3;__[_21__1_‘2
CeBepoKaBKa3CKAaALA 0 0,50

o6n., lleTponasnoBck

Koxkueras 0 0,52

AxTo0uHCK 0 0,53

Kaparanpa 0 0,38

IIpodoaxenue npun. 1

-13,1 0,0
-12,20 0,0
-11,8 0,01
-11,4 0,01

1,57 40,80
1,65 39,17
1,77 35,90
1,99 38,86

IlippmMedaHHn e IS NyHKTOB, OTCYICTBYIOLUMX B HACTOALIEM ITPHIO-
XKEeHHH, HONYCKAETCA NPHHHMATE 3HAYCHHS YKA3aHHEIX KO3QPHIMEHTOB Ojig
Omaoxaitiiero reorpaduuecKoro NyHKTA.,

ITPHJIOXEHHE 2

Pacuersibie 3HAYEHHA TEILNOBJIATOBBIACNeHAN H HACHIMHOK MACCHE

X paHeHHe

) I ~
SIBHBIE | RJIATOBLI-
TEIUIO- | HelleHUA
Bhige- | w107,
jeHns | xr/(T-4)
‘?M:

J—BTfT
6,63 4,9
6,98 13,3
6,51 7,2
5,58 6,2
5,58 6,2
9,07 —

npOAYKIHRE ™
IMpopyk- | Hackir- [Iepyon xpaHeHN s
It A Has —~ —
AroT- nevyeOHAIN OXJTaXx[aeHK e
HOCTh T b +
NpoAyK- | ABHBIC | BNaro- | siBHhIE | ByIaro-
UMK 7Y, ,, | TeIU1O- | BBLOENIE- | TEIUIO- | BBIMEIIe-
/M3 BLIE- | HASL BbIfle- | HA A
JIeHE S w-lOJ, TIEHWsI w-lO3,
(G | KT/ (09| @y | KT/ (1Y)
Bt/ Br/T
1_ 1
Kapro- 0,65 18,61 16,8 13,96 12
deirp
Kanycra 0,40 — — 17,21 33,4
MopxoBs 0,55 — — 21.51 23,9
Nyx 0,60 18,72 20,8 20,10 13,5
Crerna, 0,60 — - 11,16 12,50
penbKa,
GplokBa
baxye- 0,55 - — 20,35 —_
Bhie

* Cornacso OHTTI 6—86.



[IPHJIOXEHHE 3

Temmeparypa tnps °C,n pacxoa Bo3ayxa L, MS [ (M), Ha BBIXOE

H3 BeHTHIRpYeMOH NpOoCnoiKE Xaprodene- H OBOIEXpaHRIIR LY

B 3AaBHCHMOCTH OT Pa3HOCTH CONPOTHBJICHHE Tennonepeaase orpaxuaoinei
KOHCTpYKIME Rg — R, M2-°CIB1', TONLHHB Bnp H JIHHBI NPOCHOHKEK h"p

il S sy R e b llale  S—— -

OG6o3Haue-| Temueparypa Bo3yxa, taps O¢ IMpH pacxone Bo3myxa L, M3l (3-M)
HHE -

g seinly s— vl ———- T s — whpgs g S—— — e i R S — e — e e = A e ss— =

50 100 1150 1200 1250 | 300 { 350 | 400 1 450 { 500
1 2 3 4 5 6 7 8 O 10 11
KaprodenexpaHmwmina
a— O o -
t, =-20"G ﬁnp 0,05 m, hnp 2 M
RO_Rnn 1,73 1,05 0,79 0,64 0,55 048 043 039 0,36 0,33
ip 35 37 38 39 39 4 4 4 41 4,1
Snp =0,1 m
RO-—R 261 162 1,22 1 0,86 0,76 0,68 0,62 0,57 0,53
BN
p 4.1 42 43 43 44 44 44 44 44 45
Snp = (0,2 M
RU_RBII 4,04 2.5 1,91 1,57 1,35 1,19 1,07 098 0,91 0,84
1p 45 45 46 46 46 46 4,6 4,7 4,7 4,7
ﬁnp =(),3 M
RO*—-RBH - 3,26 2,47 203 1,74 1,54 1,38 1,26 1,17 1,09
1p — 47 4,7 4,7 47 4,7 4,7 4,7 48 48
Bnp =0,4 M
R-R. . _ 38 293 241 2,07 182 1,64 150 1,38 1,29
to ~ 47 47 48 48 48 48 48 48 48
o= O, = . =
t =-30"C; ﬁnp 0,05 m; b =4 M
Ry-R__ 314 1,89 140 1,13 096 084 074 067 0,62 0,57
o 2,7 30 31 32 33 33 34 34 35 35
Bnp =0,1 M
RO—RBH 439 271 2,03 1,66 1,41 1,24 1,11 1,01 0,93 0,87
o 35 37 38 38 39 39 4 4 4 4
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IIpooonxcenue npua. 3

Tl T e e

0 BI1
fnp
Rﬂ_ BN
tnp
RO_RBII
fp
RO-_RBII
tllp
Re"‘ BN
[ np
RO_RmI
mp
RD_ BII
tllp
RD-_RBI!
4 p
RO'—' BN
rl‘Ip

Kaprodenexpamunmiua
5np =0,2 M
— 4,06 3,06 2,50 2,14 1,89 1,70 1,55 1,43 1,33
- 42 42 43 43 43 44 44 44 44
6np =0,3m
— 5,15 3,84 3,19 2,73 2,40 2,16 1,07 1,82 1,69
— 44 44 45 45 45 45 45 45 45
§m=Q4M
- — 4,59 3,76 3,22 2,83 2,55 2,32 2,14 199
- — 45 46 46 46 46 46 46 4.6

 — S 0 " - . - —4
t =-40°C; SHP 0,05 m: hnp 2m
340 2,07 1,55 1,27 1,08 095 08 0,77 0,71 0,60

3,6 3.8 3,9 3.9 4 4 4,1 4,1 4,1 4.2
Bnp =0,1Mm
5,21 3,21 242 198 1,70 1,50 1,35 1,23 1,13 1.03
41 42 43 44 44 44 44 45 45 4.5
Bn o =02 ™
- 5,08 3,82 3,13 2,68 2,37 2,13 1,95 1,80 1,67
— 46 46 4,6 46 4,7 4,7 4,7 4,7 4,7
Snp =0,3 M
— - 497 406 348 3,07 2,76 2,52 2,32 2,16
_ - 47 47 47 47 47 48 48 48
§m=&4m
_ — 484 44 365 328 299 2,76 2,57
- _ _ 48 48 48 48 48 48 48
—— O - i . —_—
t, =—30°C; &, =0,05m; Ay =2 M
2,56 1,56 1,17 095 0,81 0,71 0,64 0,58 0,53 0,49
36 37 38 39 4 4 4 41 4,1 4,1



RO—RBH
Inp

3,91
4,1

2,13
2,6

2,95

4,30
4,1

4,14
2,7

2,41
4,2

3,80
4,6

4,93
4,7

rH
1,28
2,9

1,82
3,6

2,71
4,2

3,41
4,4

3,99
4,5

- O —
t,=—40°C, 8 =0,05m1

Kaprodenexpanmmmmuia

Bnp =0,]1 M

1,82 1,49 1,28 1,13 1,01

43 43 44 44 44
Qm=&2u

2,87 2,35 2,02 1,78 1,60

46 46 46 46 4.7
Bnp =0,3m

3,72 3,05 2,61 2,30 2,07

4.7 4,7 4,7 4,7 4,7
Bnp =04 m

443 3,63 3,10 2,74 2,46

4,7 48 48 48 458

0,95
3

1,37
3,7

2,08
4,2

2,59
4,4

3.04
4,5

= _20°C. § = -
=-20°C; §_ =005 m; [ =4 m

0,92
4,4

1,46
4,7

1,89
4.8

2,25
4,8

0,76 0,65 0,56 0,50 0,45

3.1 3,2
O =0,1m
IIp

1,11 0,95 0,84
38 38 39
O =02m

np

1,68 1,44 1,27
4,2 4,3 4,3

3np=0,3m

2,12 1,82 1,61
44 4.5 4.5
Bn b =04 m
2,50 2,14 1.89
45 4.6 4,6

3,3

3,3

0,75
3,9

1.14
4.3

1,44
4,5

1,70
4,6

=4 m

3,3

0,68
3,9

1,04
4,4

1,32
4.5

1,85
4,5

2,50 1,85 1,50 1,27 1,i1 0,98 0,89

3

3,1

32 33 3.4

3,4

3,5

0,85
4,5

1,35
4,7

1,75
4.8

2,07
4,8

0,42
3,4

0,63

0,96
4,4

1,22
4,5

1,43
4,6

0,81
3,5

ITpodonxenue npua. 3

i —— v o liakeie — e e el i ki S— E el — W A -S— e — g Sy s sy A S——

0,79
4,5

1,26
4,7

1,63
4,8

1,93
4,8

0,38
3,4

0,58

0,89
4,4

1,13
4,5

1,33
4,6

0,75
3,5
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2,50

3,27

4,54
3,7

3,66
2,1

ITpodoaxenue npun. 3

Kaprodenexpanwiiia

ﬁnp =(0,1 M

3,60 2,70 2,20 1,88 1,65 1,48 1,35

37 38 38 39 39 4 4
Bnp =02 M

— — 3,33 2,85 2,51 2,26 2,06

- - 43 43 43 44 44
5np =0,3 m

— - — 3,63 3,20 2,88 2,62

— — — 4.5 45 45 45
SH o= 0,4 m

- — - — 3,78 3,39 3,09

- = = = 46 46 46

——i — . O 4
hnp 6 M, tH 20°C, Bnp 0,05 m

1,51 1,11 0,89 0,75 0,65 0,56 0,52

23 25 26 2,7 277 28 28
Sn 0= 0,1m

2,03 1,51 1,23 1,05 0,92 0,82 0,74

3,1 33 33 34 35 35 3,6
Bnp =0,2 m

2,88 2,18 1,78 1,52 1,34 1,20 1,09

3,8 39 39 4 4 4 4,1
5H — 0,3m

3,56 2,71 2,22 190 1,68 1,51 1,37

41 4,2 4,2 42 42 4,3 4,3
Bnp =04 M

4,13 3,15 2,59 2,22 1,96 1,76 1,60

43 43 43 44 44 44 44

= 0 = -
t =-30"C, Bnp 0,05 M, hnp 6 M
2,21 1,63 1,31 1,10 0,96 0,85 0,77
24 26 2,7 28 28 29 29

1,90
4,4

2,42
4,5

2,85
4,6

0,47
2,9

0,68
3,6

1,01
4,1

1,27
4,3

1,48
4,4

0,70
3

. S s—— AN Sl E & I ] s wlliel s ST . - Rl B

1,15
4,1

1,76
4,4

2,25
4,6

2,65
4,6

0,44
2,9

0,63
3,6

0,94
4,1

1,18
4,3

1,38
4,4

0,64
3



4,82
2,1

3,0
3,2

4,30
3,9

_  Ap0 _ _
t =-40"G hnp =6 M, 5np 0,05 m

2,92
2,4

3,49
3

ITpoooaxenue npun. 3

KaprodenexpaHunuina
O =0,1m
ap
2,24 1,82 1,55 1,36
3,3 34 3,5 35
8111: =0,2 M
3,24 265 2,27 1,99
39 4 4 4
6{113 =0,3m
4,06 3,32 2,84 2,50
42 42 42 43
6np =0,4 M
4,74 3,89 3,33 2,43
43 44 44 44

2,15
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2,58
3,1

4,32
3,9

1,21
3,6

1,79
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2,25
4,3

2,63
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3,6

1,63
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2,08
4,3

2,40
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2,7 2,8 2,9 3 3
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3,53 3,01 2,65 2,38 2,17
4 4 4.1 4.1 41
6np =0,3 m
443 3,79 3,33 299 2,73
4,2 4,3 43 43 473
6 =04m
np
5,19 444 390 3,51 3,19
44 44 44 44 44
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1,01
3,6

1,50
4,1

1,89
4,3

2,21
4,4

0,92

1,12
3,4

1,99
4,1

2,51
4,3

2,94
4,4
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3,7

1,39
4,2

1,76
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4,2
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o p =0,1 M
260 1,58 1,18 096 0,83 0,73
2,1 22 23 23 24 24
) ap = 0,2 m
409 249 1,87 1,52 1,30 1,15
2,5 2,5 26 26 26 26
Bnp =0,3 M
— 3,24 2,42 1,98 1,69 1,49
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o ap =0,4 M
- 3,86 2,89 2,36 2,01 1,77
— 2,7 2,7 28 28 28
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tH =-30"C, 6!1[) 0,05 m, hup
2,6 1,56 1,17 0,95 0,81 0,72
1,6 1.8 1,9 1,9 2 2
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2,1 2,2 2,3 24 24 24
& ap =0,2 M
— 385 2,88 2,35 2,01 1,77
- 26 26 26 26 2.6
an =0,3 m
- 5,01 3,78 3,05 2,61 2,29
- 2,7 2,7 2,7 2,7 217
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1,34
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2,8

1,59
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0,63 0,57
2,1 2,1

0,53
2,1

1 0192
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0,84
2,3

1,59 1,45
2,7 2,7

1,34
2,7
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0,32
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np
RO“Rm
np
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ttlp
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np
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RO_Rnn
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3,51
1,6

2,15
0,7

4,44
2,1
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5:1 5 =04 M
- 448 3,64 311 2,73 2,45 2,23
— 2,7 28 28 28 28 28
e, =—40°C, 5, =005m h =2m
2,11 1,57 1,28 1,09 0,15 0,85 0,77
1.8 L9 2 2 2,1 2,1 2,1
ﬁnp =0,1 M
327 245 2,00 1,71 1,51 L3S 1,23
23 23 24 24 24 25 25
Snp =0,2 M
~ 3,89 3,17 2,71 2,39 2,15 1,96
- 26 26 26 26 2,7 2,7
Bnp =0,3m
-— 5,07 4,13 3,52 3,10 2,78 2,54
— 2,7 2,7 2,17 2,7 2,7 28
5ﬂp =0,4 M
- - 493 4,204 3,69 3,31 3,02
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2,2 2.2 2,3 2.3 2,3 2,3 2.4
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2,8

0,71
2,2

1,14
2,5
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2,34
2,8

2,78
2,8

0,40
1,4

0,60

0,92
2,4
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0,66
2,2
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2,5
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2,7
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Snp=0,4m
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rnp 08 1 1,1 1.2 1,3 14 14 1,5 1,5 1,5

6 =0,1m

np
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5np=0,2M
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Snp=0,3u
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Snp =0,4 M
— - — 4,37 3,84 3,44 3,13
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4,13 3,09 251 2,14 1,88 1,68 1,53
24 24 24 25 25 2,5 2,5
Snp =0,3 M
3,52 2,63 2,14 1,82 1,60 1,43 1,31
22 23 23 24 24 24 24
5np =0,2 M
2,79 2,08 1,69 144 1,26 1,13 1,03
2 2 2.1 2,1 2,2 2,2 2,2
0 =0,1m
p
1,91 1,41 1,14 0,97 0,85 0,76 0,69
14 1,5 1,6 1,6 1,7 1,7 1.8
60 =0,05m
np
1,38 1,0t 0,81 0,68 0,59 0,52 0,47
06 08 09 09 1 1,1 1,1

= 0 = =
£, =—30 C’ﬁnp 0,05 Mm, hnp SMm

2,10 1,53 1,22 1,03 0,89 0,79 0,71

0,7 09 1 1,1 1,1 1,2 1,2
5np =0,1 ™M

292 216 1,75 1,48 1,30 1,16 1,05

1.4 1,5 1,6 1,7 1,7 1.8 1.8
5np =(0,2 M

430 3,20 2,60 2,21 194 1,74 1,58

2 2,1 2,1 2,2 2,2 22 2,2

2,44

2,5

2,88
2,6

1,41
2,5

1,20
2,4

0,95
2,2

0,63
1,8

0,43
1,2

0,65
1,3

0,97
1,9

1,46
2,3

2,27
2,6

2,68
2,6

1,31
2,5

1,12
2,4

0,88
2,3
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1,2

0,60
1,3

0,89
1,9

1,35
2,3
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p — — 2,3 2,3 24 24 24 24 24 24
o ap = 0,4 m
RO—RBn — — 4,77 3,88 3,30 2,90 2,59 2,36 2,17 2,02
np - - 24 24 25 25 25 2,8 2§ 25

| — 0 —s e
t =-40"C, h“p S5M™,0 p 0,05 m
R —-R 4,79 281 205 1,64 1,38 1,20 1,07 096 0,88 0,81

:p " 05 0,8 09 1 1,1 1.2 1,2 1,3 1,3 1.3
Bnp =0,1 m
Ro-RBn ~ 393 291 2,35 199 1,75 1,56 1,42 1,30 1,20
p — i, 1,6 1,7 1,7 18 1,8 1,8 1,9 19
Bnp =0,2 M
Ro-—Rnn — — 4,32 3,50 298 2,62 235 2,13 196 1,82
ap - - 21 21 22 22 22 23 23 23
5np =0,3 M
RO*RBn - - ~ 4,45 3,78 3,32 2,98 2,49 2,49 2,31
tn:p - — - 2,3 24 24 24 24 24 25
Bnp =0,4 M
R—R__ - - — 524 446 391 350 319 293 2,12
ap - — - 25 25 25 25 25 25 25§
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R, —R 0,71 043 0,32 0,26 0,22 0,19 0,18 0,16 0,15 0,13
-06 -04 -0,3 -0,2 -0,2 -0,1 -0,5 +0,0 O 0

np
6HP=G,IM
RO——RBn 1,11 0,67 0,50 0,41 0,35 0,31 0,28 0,26 0,24 0,22
I 02 03 04 04 05 05 06 06 06 06
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2,30
1
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—-0,6
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4,01

4,80
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1,71
~0,6

2,69
0,3

4,36
0,8

1,1

0,58
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o [0 |

1,1

0,54

Snp =0,3 M
1,40 1,05 0,86 0,73 0,65 0,58 0,53 0,49 045
1 1,1 1,1 1,1 1,1 1,1} 1,1
Bnp =0,4 M
1,68 1,25 1,02 0,87 0,77 0,69 0,63
1,1 1,1 1,2 1,2 1,2 1,2 1,2

XpaHUNHUIA )i Ny Ka M YeCHOKa
— Y -~ —
= _30"C, 6np 0,05 m, hnp Iom

0,54 044 0,38 0,33 0,30 0,27
-0,2 -0,1 O 0 G,1 0,2
E’np =0,1 m
0,70 0,60 0,53
0,5 0,6 0,6
Snp =0,2 ™M
1,13 0,97 0,85 0,87 0,80
0,9 i | 1 |
6np =0,3 M
1,47 1,26 1,11
1,1 1,1 1,1
anp =0,4 M
291 2,17 1,76 1,50 1,32 1,19
1,1 1,1 1,2 1,2 1,2 1,2

- O = ==
IH ""'—40 C, BHP - 0,05 M, hl'l 115 M

P
1,03 0,77 0,62 0,53 0,47 0,42 0,38
-0,3 -0,1 O 0 0,1 02 02

o _=01m

np
1,22 1,0 0,85 0,75
0,6 0,7

0,5 0,6
Bnp=0,2u

1,96 1,60 1,37 1,21 1,08 0,99

0,9 1 | 1 1 1
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0,73
0,4

0,48
0,7

0,44
0,7

1,15
0.4

0,86
0,5
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0,9
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0,9

2,42 1,81
1 1,1

0,99
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0,91
1,1

1,08
1,2

1,63
0,4

0,68
0,7

0,62
0,7

3,63
0,9
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0,25
0,2

0,40
0,7

0,64

0,84
1,2

0,99
1,2

0,35
0,3

0,57
0,8
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1,1

1,2

0,23
0,2

0,37
0,7

0,60

0,78
1,2

0,93
1,2

0,32
0,3

0,53
0,8

0,85
1,1
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1,68
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0,6
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0,9

0,9
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-0,3
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0,60
0,8

0,71
0,9
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Snp
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0

0

1,18 1,01 0,89 0,80
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0,18
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0,27

_...0,4
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0,8
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-1 -07 -05 -04 -0,3 -0,3 -0,2 -0,1 -0,1 -0,1
5np=0,051u
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Hyk

Caexgia

Ay S— e

Ton- VHTEeHCHBHOCTS NOIa4M BO3yXa Ha 1 M2 CeveHU A 3
UM- | HACHIH, NepleHIMKyNIpHOH BO3NYIHHOMY NOTOKY, M™ [4
3 G R e e et T T

aios, 5O 100 200 300 400 | 500 1000
M
2 3 4 5 6 7 8 :‘ 9

1 2,9 7,0 19,0 37,3 57,5 854 236,00
2 6,8 16,5 44,5 87,5 124,58 1975 556,§
3 11,1 27,0 73,5 144,0 221,0 3265 8825
4 16,0 38,5 104,5 205,85 314,7 465,0 1309,0
5 21,0 51,0 138,0 270,0 420,0 612,0 17150
6 260 635 172,5 338,0 530,0 766,0 21420
1 3,2 8,1 22,7 43,6 71,1 105,0 371,0
2 7,7 194 54,3 104,0 170,0 251,0 888,0
3 13,0 324 90,5 174,0 284,0 419,0 1480,0
4 18,6 46,5 130,0 250,0 408,0 602,0 21300
1 0,8 2,1 59 114 18,6 275 97,2
2 1,7 4,2 11,8 228 37,2 3550 1944
3 2,6 6,3 17,8 34,2 S5,8 82,5 291,6
4 3,4 8,3 23,7 456 744 110,0 388,8
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Iipodonxenue npun. 4

MHTeHCHBHOCTE NOJIAWA BO3AYXa Ha 1 M2 ceueHUR

Ipooy k- Torn- 3

AS M- | HACHIMH, NepNEeHIMKYNAPHO# BO3IAYHIHOMY MOTOKY, M2 /4
2 ¢ T e Tt T
cnos} 50 100 200 300 400 500 1000
M

1 2 3 14 s e |71 |8 9

Kanycra*™ 1 1,3 3,1 8,3 154 246 358 122,0
2 2,6 6,2 16,6 30,8 49,2 71,6 244,0
3 3,9 9.4 248 46,2 73,8 1074 366,0
4 52 12,5 33,1 61,6 984 143,2 488,0

Mopkxoss 1 1,5 3,6 9,7 18,2 29,2 42,6 146,0
2 3,0 7,2 19,4 36,4 58,4 852 2920
3 45 10,8 29,1 54,6 87,6 1278 438,0

¥ ConpoTuBneHMe HACHIM Ijig KapTodesis OAHO C YYETOM 3aCOpeHHOC-
™ — 10%.
** ConpoTHBJieHHe HACKITY KaNyCTHI JAHO C YYETOM OTCIAMBAHMS TIOBEPX-
HOCTHBIX NHCTHEB, CO3HANIIKX NONOMHATENBHOE CONPOTHRIICHHE,



