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MeTOAHYeCKHE YKA3aHMA CONEPXAT METONAMKH pacudeTa pacxolos TeMmnoThH
BOTPeOHTEIMH  HAa OTONJEHHE, HAa HArpe8 BOABI JUIN rOpAYero BONOCHaOXeHus,
SCHTHJISILHIO, PACX0A TENNOTH Ha COOCTBEHHBIC HYXObI KOTEIbHOR, pacX0JoB TOILUTHBA,
WISKTPOIHEPTHU H BOIH Ha BHIPAOOTKY TENNOTHI HCTOYHHKAMH.
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BO/Ibl [IPH BHIPABOTKE TEMIOTHI H XHIHUIHO-KOMMYHANILHBIX CITyXO npH onpeneieHun
AAQHOBOTO TENNONOTPeONeHH KHNHILBO-KOMMYHANBHBIM CEKTOPOM,

Hacrosinas pefakiHs MeroaMueckHX  yKa3zaHHNA BLINYCKACTCA  B3aMceH
" MeToaHueckuXx ykaszaHHH MO OMNpEe)IEHHIO PAcXO/OB TOIIHBA, YNEKTPOIHEPrHH H
BO/kl  Ha  BHipaDoOTKY TEruia  OTOMHTENLHKIMH  KOTEMbHLBIMH  KOMMYHATLHLIX
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1. OBLLUME [TOJIOXKEHMA

1.]. Hacrosmue MeTOIMYeCKHE YKA3aHHA MpegHAa3HadeHbl i1 HCNO.1b30Bakyg
PACOTHHKAMH KOMMYHAIBHBIX  TEMVIOJHEPreTHHYECKHX  NPEINPHATHH OPH Tekyiney
[LIAHHPOBAHHH OOTPESOHOCTH B TONMHMBE, NIEKTPOIHEPTHH H BOIE A BbIpadoTky
TEIL10ThL.

1.2. MeTtoTMueckHe VKasaHHA MOTYT ObITh HCMNONL3OBAHBI KW THUIHEDMy
Npe NPHATHAMHE H MYVHHUHOATbHBIMM OPraHH3AUHAMH I ONpPEAC;ICHHA NOTPeSHocTy
B TEn;1oTe 111 HVAI OTOILICHHA. FOPAYEro BOJAOCHAOKEHHA H BEHTHIALUEH LIS KHIbIX y
OOUIeCTBCHHBIX 3IAHHE H paspabOTKH MEPOINPHATHH 110 JHEProcOepeKEHHIO.

1.3. HopMamusHBle pacxoabl BOORl H TEIUIOTHI CIedyeT pacCMaTpHBATL Kix
MAKCHMATBHO JOMCTHMBIE TIpH HOPMIbHBIX YCJIOBHAX IKCILUTYaTALHH CHCTey
OTOILIEHHS H FOPAYEro BOJOCHAOKeHHA. [IpH npeBbllIEHHH pacXoJ0B BOIBI H TEIL 10T
HEeOOX01HMO OMPeleIHThL [PHYMHBL [1EPEPAcX0da H OOECleYHTb MEpPONpPHATHA N0 erg
JIHKBHIAUHI 32 CHET JIOBBILCHHA YPOBHA JKCIUTyaTaunu. MeponpHsTHA. NpHBOIALlie X
CHIDKEHHIO BEIMYMHE PACX0J2 BOAbl H TEIUIOTHI. HHXKE HOPMATHBHBIX [IPH O0LCHEYeH;
KOMMQODTHLIX YCIOBHHA NPOAHBAHAA KHTENEH, OTHOCATCSK K PA3PALY JHEProcOepeAKeHis.

.4 YueT KOIMYECTBA PpCAUIH3OBAHHOH TEIUIOThl JOJUKEH MNPOH3BOINTLCA
NpHoOpaMH B TOUKE VYETa HA FPaHHUE pasaena Teru1oBbIX cereif. [lorepu Tercioru
TEILI0BLIMH CETAMH OTHOCATCA HAa CHYET CTOPOHLI. Ha OAaHCEe KOTOPOH HAX0IATcH
Ter1o8bie CeTH. [10TepH TEerw10Th TEILIONPOBOAAMH. NIDOJIOKCHHBIMHY B MTOABATE 3IAHHMIL.

CleIveT OTHOCHTL  HA CYET MOTPCOMTEIEH NPONOPUHOHUIBHO HAMPYIKAM  31aHHM.
HO. LK IOME HHBIM K TELIONPOBO.1AM.

1.5, [lepea npoBesenues pPUcHCTOR (IOTPCOHOCTH B TEMIOTE JI0.TAKHA ObiTh
MPOBeJeHa OUCHKA J0CTOBCDHOCTH HCXOMHMOH HHOOPMALHH: [IPOCKTHLIX TErLIOBhIX
HAUPVIOK (PH  (ICHTTATHIOBAHHOM TCIVIOCHAOXKEHHH, O0BbEMOB 30aHMH, KOAWYecTBa
KHTE1eil. OOCCNCYCHHBIX UCHTPAIH3IOBAHHLIM MOPAYHM BOJOCKAOKCHHEM, THAMCTPOB H

NPOTAACHHOCTH TPIYDOMPOBOI0B TEITOBIX CCTCH, HAXOIAUMXCA HA OUIAHCE MO TPEOs Te.1s
H 1p.

1.6, Hactosme MeTo"ecKHe YKA3aHHA BLITYCKAUOTCH B3aMed " MeToIHycckix
VKA3AHHH 10 ONDPEICICHHIO PACXOJ0B TOMIHBA. YIEKTPOIHEPIHH H BOAbl H2 BLIPAOOTKY
TEIL1a  OTONHTEIBHBIMH  KOTEIbHLIMH  KOMMYHLUIbHbLIX  TEMIOJDHEDIECTHYECKIX
NpeanpHATHH" paspacoTadubix H H3aaHHbIX [YIT AKX um. K. 1. [Tamdunosa 8 1994 r.



2. OMPEJEJ-TEHHE KOJTHYECTBA MNOTPEBJAEMOHN TEMNJOTHI

Konnuecrso notpeSnaemoit rernors , I'JIx(I'xan) onpenenserca no popmyne:

Qm=;Qm . (2.1)

rae O, .. ~ KOMHYECTRO TEIUIOTHL, DOTpednseMoe /- M noTpedurenen;
n — KONMHYEeCTBO NOoTpedHTENneH.

[lotpebnsgemas TemnoTa cXIaABLIBAETCH M3 KOMHYECTB TEILTOTH, TpeOyeMo#H Ha
HY)XIB OTOMJICHUR, BEHTHISUHH H ropsuero BogocHabxenus, IMx(Man):

Oromi = Com + O, + Q). (2.2
rae {(Jom — KONMHYECTBO TeMnOTH, TpeGyemoe a1x otonnenus, [ (kan):

Qv ~ KONHYECTBO TEMLIOTH , TPeOyemoe ansg seuruasiun, ['Ix(I"kan),

Q,, — KONNTHYECTBO TerLI0OTH, TpeOyeMoe A HyX A ropsuero BogocHaoxenus, [Jx(I"kan).

2.1. OMPEJEJNIEHRHE KOJIMYECTBA TENMJIOTb! HA OTOIUTEHUE

2.1.1. Konnyectno rennorwt, ['[Ix (['xan) 1a pacuerunift nepuon (mecai, xpapran,
roa) B obiiem cnyyae onpenensercs no dbopmync:

t—t_

Q,, = 3*6Qnmn =y Zn24 (2.3)
| tr _rm

LQu = Qnml: { —1 Zn24 (23&)

A€ ) mex — MAKCHMATHHBI TEMIOBOH MOTOK (TENJIOBas Harpysxa) #Ha oronnedune, MBr
 [xan/ y4) ;

{f — CpEIHA’ pac9CTHax TeMneparypa BHYTPEHHEr0 BO3OYXA OTASUTHBACMLIX 3MaHHA.
OpuHuMaerca: A xwikix 32aHui 18 °C ana palioHos ¢ pacueTHOH TemnepaTtypof
HapyXHoro Bosayxa ssiime - 31°C, 20°C nna pa#fioHoB ¢ pacuernHol Temneparypoh
HapyXHOro Bo3ayxa Huxe - 31°C [1], ans HOBRIX 3MaHKHA, HMEIOMMUX HOBLIUICHHbIC
TENJIO3AIHTHLIE XAaPAKTEPHCTHKH !, NPHHHMaeTca cooTsercTBeHHo 20 n 22 °C; nns
MPaXXKAAHCKHX 31aHH#A B 3aBHCHMOCTH OT HazHayeHua 3naHHs no rabn.l Tlpun. 1;

Im — CPEIHAR TEMIEPATYPA HAPYXHOTO BO3AYXA 34 pacueTHBIA repuo, °C, NpUHHMaeTCS
as nnanuposanus nmo CHuall 23-01-99 [2], daxTHueckas — 0O JaHHBIM MECTHOH
METEOCTAHIHH,

f, -— pacyeTHas TEeMICPATYPa HapYXHOIO BO3MYXA A/ MPOEKTHPOBAHHA oTomneHHA, °C,
npuaHMaeTca no CHaIl 23-01-99[2] unn no CHxil 2.01.01-82 [3] (B 3aBHCHMOCTH OT
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reqa NOCTPOHKH) Ana HanboJsiee XOJI0HOH NATHUHEBKH obecnedeHHOCTLIO 0,92 in o
BWHbIM MECTHOH METCOCTAHIIHH;

Z, - NPOAOCAKHTCIBHOCTL pabOThi CHCTEMBbI OTOILICHHR 33 PacyCTHbIA [ICPHOA, CYT..
mpuHuMaeTc AN naakuposadns 1o CHull 23-01-99  (nepuon co cpenuen cyroumoi
MMIICPATYPOR  Hapyxioro sosgyxa < +8 ° axTHueckas - 110 PaKTHUECKO
PO LONKUTENLHOCTH PAdOTHI CHCTEMBL OTOTUICHHS |

M - (1POHOKHTCIBHOCTL PabOTLI CHCTEMbBI OTOTLICHMS B CYTKH, 4,

3.6 — 11epesoHOA KOXPPHUHCHT.

2.1.2. MakcHMaibHbIH TENNOBOM NOTOK Ha oTolulenHe anns U, max AOJDKEH

BpUHUMATLCH B PACYETAX B COOTBETCTBHH C NPOCKTHOH NJOKYMCHTAUKCH HA AAHHOC

BRI HE,

JUs 31anKs, HOCTPOCHHOI'O 110 THIIOBOMY HPOCKTY, IIPH OTCYTCTBHH KOHKPETHOLQ
MPUCKTA JUIR OUCHKH MAaxCHMUIBHOIO TEILIOBOI'O [I0TOKA HA oTonherne, MBT (I'kawy),
woeT ObITh HPOHIBCACHA KOPPEKTHPOBKA 110 THIIOBOMY IIPOCKTY 110 QUPMYAe:

Qunuu unm.(t -1 )/(f )' (2.4

M 4l

X 3HUMCHHA Q.mm 4, L, COOTBETCTRYIOT JKIHHWM THHOBOLIO HPOCKTY .

Gopmyna (2.4) CHpaBSUIHBA  HIPH OTKAOHGHHHM  PACHETHBIX  TCMUEPATYD  OT
BPHHATLIX B THIHOROM LPOoekTe B npeiciax 5 °C. Hpd 60sbUIdX OTKACHEHHEX PACHCTHOC
WMAUCHHEC  MAKCHMWILHOIO  TCIJIVROLO  1IOTOKYA  JIGJDKHO  ObiTh  COMIGCOBRHO ¢
PBPAOOTHHKAMH IIPOCKTA.

2.1.3. lpr oreyrersu (poeKTHBIX JKIHHBIX MUKCHMUILHLIA TCIUIOBOR 1IOTOK

O, ux » MB1 [Tkan/a |, moxer Ouits otpesiesien 10 Gopmysie yKpyIHEHHBIX PACHCTOR:

Qulnu = aunn(r: - rul )kmn ) lO i . (25)

2.1.4. Kosinuectso teiulorh Q‘, J 7 (I'kaut), npH yKPYIHHEHHOM PACHETC MOXCT
ompeACHATLCA 10 QOPMYIIL:

QO =36aqV,(t ~t )k 24Z 10" . (2.6)
(Q, =aqgV, (t, -1t Yk 284Z -10°} | (2.6a)
sdopmynax (2.5) u (2.6):
@ -~ NnONpaBOYHMIH KOXPPHUMCHT. YYHTHIBAIOWHH padOH CTPOHTENLCTBA 3UAHMA.
EpHHiMaeTcs 110 Tadn. 2 [lpun. |;
§, - yleabHad OTOMHTENbHAN XAPAKTEPHCTHKA MAHMRA 1pH {, = —30°C, Br/(m’.°C)

3 .
[mxan/(m .y, °C)], npuuuMmaeTcs:  aId KHWIKMX 34aHHA 10 TabnHuaMm 3+5, K

0BUIECTBEHHBIX 3AHUHA 110 Tabu. 6, 41K NPOHIBOACTBEHH KX 34aHMiE no Tabn. 7 [pun. 1.;

¥, - 00beM 30aHHS N0 HapyXHOMY 0OMepy Balliie oTMeTkH 10,000 (Haa3emHas YacTh), M ;

k_ - nosuwaromm KOOPQHUHEHT IR Y4YeTa NOTEPh TEIVIOTH TeILIONpPOBOAAMH,

BPO/TOKEHHBIMH B HCOTAMUIHBAEMBIX MOMELUEHHAX, NPHHUMACTCI B COOTBETCTBMM CO
CHul1 2.04.05-91* {4] , paBHniM 1,05;

Lo — CPCAHSNA TEMNEPATYPa HaPYKHOTO BO34yXa 3a pacueTHuill nepuoa, °C.
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Ilorep Temnorst TPYOOMPOROAAMi, [IPONAOKEHHHMH B HEOTAMAHBACMAIX
nomeiteHunx, Br [ xxan/(«.M}], MoryT GaiTs onpenesens! pacHeToM MO COOTHOLICHHIO:

Qm = Zlql',f ’ (2 7)

rae g;— TeroBoi moTox ot i —ro TpyGonposona, Bt/m (xxan/4.m), npurnMaeTcs no Taén.
8 Ilpun. 1;

[;— NPOTAKEHHOCTD YaacTX2a | ~T0 TpYOSonposona, m;

7 — KOJIHYECTBO Y4acTKOB.

2.1.5. BemuyuHa yaensHoH OTONHTENbHON XapakTepHCTHKH , npH yKpYTIHEHHBIX

pacyeTax MOXeT OnlTh YBENHYCHA:

ANA 3naHRit obneraennoro (6apaynoro) Tna H cGOpHO-MHTOBLIX A0MOB 10 |5%;

QNS KAMCHHBIX 3AHKHA B NIEPBLIlt CEI0H OTONACHHKA, 3AKOHUCHHBIX CTPOUTEALCTBOM
B Mae-HioHe, — 12; B HioHe-aBrycTe — 20; B ceHTROpe — 10 25%:; B TeuCHHE OTONMHTEALHOMO
cezoHa — go 30%:;

IR 3NAHHA, paCNONOXECHHKX HA BO3IBHINECHHOCTAX, Y PEX, 03¢p, Ha Oepery Mopa,
HA OTXPHLITOH MECTHOCTH, B MOpOACKO# JacTpo#tke, HE 3AHIMUICHHONA OT CHALHBIX BETPOB,
npH Ux cpeatest ckopocti ot 3 40 5 M/c — 10 10%; ot 5 1o 10 m /¢~ 1o 20%; 6onee 10
M /¢ - no 30 %:; cpeaHss CxOpOCTh BETpa 32 OTOIHTEIBHLIA NMEPHON NPHHHMALTCH NO
CHnIT 23-01-99{2] unu no naHHeIM MECTHOH METCOCTAHIIHH. .

2.1.6. Hapyxuuiii ctpouTensHut oObeM (HATICMHKA) ANA 308HHA ¢ YepaavYHBLIMH
ICPEKPHITHAMH  ONMPEACNAETCA YMHOXCHHEM MIOIUAAH FOPHIOHTANBHOIO CCHEHHA,
BIATOI'0 MO HapyXHOMY O0OBOY 342HHMA HA YPOBHE fICPBOro ITAXA BhIllE (10KOJR, HA
[IOJIHYIO BLICOTY 3JIAHHR. HIMEPCHNUYIO OT YPOBHA YHCTOrO MNOAA NCPBOr0 JTaXa no
BCPXHEH MIOCKOCTH TCIUIOH3ONILHOHHOTO CIOA YEPAIYHOro NOKPLITHA, NPU MIOCKHX,
COBMCUIEHHBIX KpPbitllaX — A0 CpeAHCRA OTMCTKH BEpXa KPHIILH.

[Ipy  H3IMCPEHHH HApPYXHOr0 CTPOMTENLHOIO 0ObeMa HC YUYHTHIBRIOTCA
BHICTYNAIOINHE  APXHTCKTYPHMIC [CTANMH H XOHCTDYKTHBHBIC JIEMCHTMI, [OPTHKH,
Teppacl, Oayikonbl, 00LEMBLL TIPOE3NOB H NPOCTPAHCTBE NOA 34AHHEM Ha onopax (B

YHCTOTE), 4 TAKXKE MPOBETPHBAEMLIC [IOANOABA NOA IJAHHAMH. NPOCKTHPYCMbLIC 1A
CTPOHTENHCTRA HA BEYHOMCPLILIX rpyHTax [1].

2.1.7. KonHuecTsBo TENAOTH Ha OTOUIEHHE 3JAHHSA YAaCTH IMAHHR HIH OTIAENbHOTO
nomesttennus , KJxe (kkan), B oluiem cayuae onpenensercs no popmyne:

Qnm = Qmp + Qinf = (Qﬁum + Q:'rr.r )@ ’ (28)

rae (Jmp — paACXOR TEILIOTH Ha BOIMCUICHHC TPAHCMHCCHOHHBIX nOTeph TCILUTOTH.
kDx(xxan);

Qinf — pacxXon TENNOTH HA NOAOrPEB HHOHUNLTPYIOUIETOCK BO3IYXA B MOMCHICHHA.
K Dx(xxan);

(6um — BHYTPEHHHE OLITOBHIC TCIUIOBBIAENACHHR OT TEXHOMOMAYECKOro 00OpPYAOBAHHA,
moneit u np., kKIAx (xxan);

(Jiny — TEIUIONOCTYTLIEHHSA YEPE3 OCTEXICHHBIE MPOEMBI 33 CHET HHCONALHH, KDk (kxan).
@ - KOYpOHUHEHT, YUYHTHBAIOUKA CNOCOOHOCTL OrpaXAANOIWKX XOHCTPYKUHA

noMeuleHHi 3NaHHA aKKyMYJHPOBaTh WIH OTAABATHL TEIUIOTY, pHHKMaeTca pasHuiM 0.8.

Pacxon TennOTH Ha BO3IMCINECHHE TPAHCMHCCHOHHHX MOTEPh OrpaXAAIOUIHMH
KOHCTPYKUMAMH H Ha Harpes  HHQHABTPYIOUIETOCA BO3OyXa (4epe3 OCTCKACHHHC
MOBEPXHOCTH, ABEPH ., HETUIOTHOCTH H T.J.) 3aBHCHT OT TEMINCPATYPhi HAPYXKHOT0 BO3IyXA,
ObmoBbIe H HHCONALMOHHBIC TCIUIONOCTYILTCHHS — HE 3aBHCAT.
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2.1.8. 3HauyeHue yHeNbHOH OTOMHTENbHOH  XapaxTepucTukM ¢,, B1/(M’°C)

(kxar/(M’.4. °C)], AN% 4aCTH 3]aHHA MAM OTAENBHOTO MOMCLUEHHA (3AHHMAEMOro
apeHIaTOpamMH) MOXET ObiTh PACCUMTAHO B COOTBETCTBHM C  XAPAKTCPHCTHKAMMY

OrpaXIAAOLLHX KOHCTPYKUHH PAcCMAaTPHBAEMOIO 3AAHHA N0 (GOPMYE

_K.47”
94, = VH ’ (29)
Km = Knp +K' " (2.]0)

B popmy:tax (2.9) u (2.10) :
K, - o6uinii 1pHBeaeHAbH KOXPGHUHCHT TEILIONEPEAaUH COBOKYIHOCTH OMPAKIAUOIIHX
KOHCTPYKIHH, Br/(m*.°C)[xxau/(4.m".°C)|:

K,,. = NPHBCICHUBIA TPRHCMHCCHONHNBIA KOMDQHUHEHT TEMNONUCPCAAHH COBOKYNHOCTH

2w 2
Orpax. LUOLKX KOHCTPY KKK, B1/(M7."C)[xkan/(.m7 ."C)],
K, — HNPMBCICHHBIT HHGWISTPAMOHHWA (YCAOBHLN) mxbtbmuu.m TCILAONC PN

COBOKYIHOCTH Ol PIKILMOWHX KOHCTPYKIHH, BT/(M* .°C)[xxa/(4.m°.°C)):

3 L' - st 2
A - odwas nrowAL OIPAKNAOIRX KOHCTPYKUHR, M™;

e = OOBCM ITOMCLLCHHHA 10 HIPYXKHOMY 0OMEpY. M.

2.1.9 ﬂpnacncum.xii TPAHCMHUCHOHHBIA  KOYDDHIMEHT TeNouepeaadn K ., .
B1/(m™.°C) [kxaw/(4. M™.°C)]. onpeiensercs no cbopmync

-(ZA/R)!ZA . 2.11)

tm]
rae 4,— 110lalb NICMCHTOB urpa)mammux IQAHHA: CTCH (34 BLIMCTOM OCTEKICHHBIX
il LN ) .1
IUIOUIAUCH ), 1T0J13,0KOH, /IBEPEH H Ap., M™;

R, — 1IPHBEICHHOC CONPOTHBJIEHHE TEILIONCPLAYE OIPAKIAUOWHX KOHCTPYKUHR 31aHHA,
(M%.°CY/ Bt [u.M*°C)/ KKan|.

NpuseaenHoe conpothsienne Tennonepenave R, (M2.°C)/Br [(4.M7.°C)xxan|,
onpexesserca 10 gopmysne:

1
R=—+R +— | (2.12)
a, a

M

rne dg,d, - KOXpOHUHEHTH TENIOOTAAYH COOTBETCTBEHHO BHYTPCHHEH H HapyXHOH

OBEPXHOCTEA OrPAKAMOWHX KOHCTPYKUHi, BT/(M%.°C) [xxan/(4.M2.0C)], npHHUNAIOTCR
no tadn. 10 [lpui. 1{5];

Ri— TepMHuyecKoe  CONpOTHBIEHHE  Orpaxzaiomledi  KOHCTpykuud, (M°.°CY Bt
[(4.M°.°CY xxan]. |

R, Z“' . (2.13)

=1 l‘

rae & — TOJUIHHA OJHOPORHOTO CIOS, M;



A; -  pacueTHnil KOXQPHUHEHT TEIONPOBOOHOCTH MaTepHana caos, B1/(M.°C)
[kkan/(u.M.°C)], npusEMaercs mo mpunoxenmo 3* CHull 11-3-79** [5] mwm no
CNpaBOYHAIM JaHHBIM;
n — KOJIHYECTBO OJHOPOJHBLIX OOCIEIOBATENILHO PACNONOXKEHHAIX CAOEB Orpaiialomeit
KOHCTPYKIHH.

[Tpu onpeaereHnAn Ri CI0M KOHCTPYKLIHH, PacfnONOXEHHBIE MEATY BO3IYyWIHOH
MPOCNOHKOi, BEHTILTHPYEMOH HApyAKHbIM BO3JYXOM, H HapyXKHOH NOBEPNHOCTLIO
orpaaalomen KOHCTPYKIIAH, Be YIHTHIBAIOTCA.

. Y
2.1.10. [IpHBe1eHHAs BO3IYXONPOBHUAEMOCTh, gh ,KT/(M™.3), ONpeleIAETCH OO

dopMmyne:
A (AP)IJ A (M}ZH
FERV- WY "\ AP, A, AP
xR R TR
g™ = : —= - z : (2.14)

rae Aw Af Ad¢ = IOWAIL OrPaiIAONUIX KOHCTPYKUHMH COOTBETCTBEHHO CTEH (3a
. 2
BRIYETOM OKOH, JBepeii), OCTeKIEHHBIX NPOEeMOB, J8epel, M”,

W F o
R, ,R, ,R, -~ conpoTusieHHe BOIIVXONMPOHHLUAHHIO OIPAKIUOWIMX KOHCTPYKUMS
COOTBETCTBCHHO CTSH (32 BLIYETOM OKOH, JBepefi), OCTEKICHHRIX NMPOEMOB. JIBepeil.
M o ! >, n .
(m~.4.[Ta) /xr. npuunmaercs no CHull 11-3-79* {5];

AP — pA3HOCTL JABICHHH BO3IYXA HA HAPYKHOH H BHYTPCHHCH DOBEDNHOCTAX

OrPAXIAMOUIKX KOHCTPYKUHMA Ha paccMarpHBaeMoM IJTaxe, [la, onpeleisercs no
dopmyne (2.15);

A" - cymmapHas wiowanb orpaKIAOWHKX KOHCTPYKIIHI. M™.
4P, =10 [la

AP =0.55H(y. -y )+0.03y w", (2.15)

rae: H — BeICOTa ITLKA M.
Y.sY, — YIeIbHbIA BEC COOTBETCTBEHHO HAPY/KHOIO H BHYTPeHHEro o3 Iyxa. H'm’:

W T cpedHAf CKOPOCTH BETPa 32 OTOMHTENLHLIH MEpHOd, M/C, NpHHHMaeTes 1o (2] wm
[0 JaHHBIM MECTHOH METCOCTAHIIMH.

2.1.11.  OnopeaeneHHe nNpUBENEHHOr0 HHOMABTPAUHOHHOrO  (VCIIOBROIO)
KOJOOHUHEHT TEILI00epeaad COBOKYIHOCTH OTPaXIAOWIMX KOHCTpYkuBE K .

Br/(M°.°C) [xxan/(a.4".°C)), OpOH3BOZHTCA mO PopMyIe:

K., =028gck (2.16)
[K‘:nf = g::fck] , (2.16a)
rae: g™ -  [pHEBeleHBas BO3AYXONMPOHHUAEMOCTh OrPAXKIAIOMHEX KOHCTPYKIHH.

KT/(4.M);
¢ — yRe:IbHaR TeIL10eMKOCTE Bo3xyxa. pasHas | xIx/(xr.°C)[0,24 waca/ (xr°C)];
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k - x0oddOHUMEHT BTAAHMA BCTPEHHOTO TEILIOBOFO NOTOKA B KOHCTDPYKiimsy.
npiHKMaeMblii pasHBM 0,7 114 CTRIKOB NMaHeeH CTEH H OKOH ¢ TPOHHBIMH NEpPeIeTamy
0,8 - 117 OKOH H GATKOHHBIX JBepei ¢ pasJeNnbHBIMHE MeperieTaMH B 1 A8 OoHHapHyy
OKOH, OKOH H OATKOHHRIX JBepeil o CLIapeHHBIMH NeperuieTaMH H OTKPBITHIX NIPoeMos.

2.1.12. BAyTrpensie ObiToBbIE TEMTOBBLICTEHHA (s, » BT (sKa/4). onpedeasiorcy.

Quﬁum =Zq:‘F}, (2 ”»)

-
+
i=]

rie g, - TerrioBoif moTok. BT (kxkaid9), peryvispHo [OCTYNMOUIHA OT npuGopos
0GOPYI0BAHMA TIOZeH i Ip. HCTOYHHKOB Ha | M’ [L10L021H, OMPEIENIETC PacaeTOM: 115
JKILTBIX 1IAHHA npuumMaeTca He menee 10 Br/vm” [8.6 kxav/v’] oGwedi miomatu (4]
F, — mowa1s. M7
7 — KOJWYeCTBO VHACTKOB € TEIL10BLIAC ICHHAMH.

[Tpif HCKYCCTBEHHOM OCBEUICHHH A HAUIHYHH  JJSKTpHYecKoro o0opyaoBanus

‘

Tenosbiietenns BT{KKaL'4), ONPICAOTCH:

hullj"

Q, = Z&N, : (2.18)
.=}

0, =086 kN, i, 14,

- Ll -

rae &, — KOXDHHUACHT. YIHTLIBAUOWHH DAKTHHECKOE HCIIONLIOBAKHEe MoltiocTH (K =0.7-
0.9, zarpyviky (K =).2-0.7) # oanospemeHHOCTL padcoTel (K = 0.5-1.0) HecxkoThisiX
HPHOOPOS I ODODVIOBAHHS W 10110 NEPEN0Id YICKTPHUCCKOH JHEPrin B TEMI0BMIO.
KoTopax nocrynaer 8 novewrenie (o1 .15 10 0.95 no TexHONOrHHA), NPH CBETILIBHHKAX 8
[NOMEWCHHH K, =] | IPH CBETILIBHHKAX, 3CTPOCHHBIX B CPCKPLITHA MOMELLeHHA, k, = U4
¥, ~ 1eXTPHYECKAR MOULHOCTS IPHOOPA WIH 000pYI0BaHuA, BT:
m ~ KOTHYECTBO TCILIOBbLICTIOUIHX € ITHHIL.

Ter1onoTepH Ha Harpesadiie MATeCHaOB, TPAHCIOPTHLIX CPeaCTB MaccOH Gm KT, 3
TeYeHHe 3QTAHHOTO BDEMEHH ONPEICAIOTCR 110 COQTHOIUICHHKIO!

Qm = Gmc(r;' """fm)B‘ (219}

rie ¢ - vIeIbHas Maccosas TernoeMkocTs mMarepuata, Tiu/(xr.°C) [sxan/(xr.’C)];
t,~ TeMIepaTypa BHYTreHHero 8o3ayxa. 'C;

!m ~ TEMOEDATVPA NOCTVTIHBIOETO MATETHATA. TPAHCIOPTHOTO cpeacTsa. "C :
B — nonpaso4HBIH KOXPPHUHEHT, BHPLKAIOUMH CpeIHee YMEHbIIEHHE TOTHOH pa3HOCTA

TeMOEepaTyPal BO BCEM 00bEME MATEPHAIA 33 HHTEPBAN BPEMEHH C Ha9Ya1a HarpeBaHHi 3
NMOMElIeHHH, NNpKHEHMacTes oo 1aon. |1 [lpun. 1.

Ten1000CTYILICHEA OT HArPETRIX MATEPHANOB B H3NEAKH, 3 TAIOKE OT FOPAIHX ra30B.
OOCTYTIAOWMX B HOMelleHHe, olpenessaorea o dopmyne (2.17), noacTasiasa pasHocTs
TEMOEPATYD (Im - 1)

2.1.15. TemwromocTVILIEHHA OT COJHEYWHOH paIHaludH Q,, Br [xxavdl,
ONPEIEIWOTCH 10 popMy:Ie:

O, =Wk (Al + Ayl + Ayl + A 1)+ Wk, AL, (2.20)
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rone vy, k; - x03)PHUMEHTH, YUHTHIBAIOIME 3aTCHEHHE CBETOBOFO MPOEMa

COOTBETCTBEHHO OKOH H 3€HHTHMX (oHApel HEMpO3payHLIMH 1EMEHTAMH 3ANONHCHHA,
npuHHMarotest no tabn.12 fpun. 1 ;

Agi s Aryy Apyy Ary - nnomams ceeToBhIX mpoemos  $acasoB  COOTBETCTBEHHO

OPHCHTHPOBAHHBIX 110 9CTHIPCM HAMNPABIICHHAM, MZ;

I, 1,,1,,1, - cpemiasa oTonHTENLHBI NEPHON HHTEHCHBHOCTD COMHEYHOH PATRALAH

HA BEPTHXAIBHYIO MOBEPXHOCTb CBETOBBLIX MPOEMOB, COOTBETCTBEHHO OPHEHTHPOBAHHAIX
no uetmpeM dacanam 3aanus, (Br.a)/m’[xxan/ m?}), npHHHMaeTcs no (2] WK 2aHHBIM
METCOCTAHILIHH KaK CYMMa BCJIMYKHH NO MECALIAM 3a OTONHTENLHBR NEpHon;

[\ — cpemifs 3a OTONMTENLHBIA NEPHOA MHTEHCHBHOCTL COMHEWHON panManK¥ Ba

FOPH3IOHTANTLHYIO TOBEPXHOCT, BT.u/M? [Kxan/m?], NpHHHMaeTCH Kax CyMMa BEIHYHH N0
MecALlaM 3a OTONMHTELHMA neproa. [2].

TennonoCTynneHHA OT CONMHCTHOR PANHALIHH MPH PacueTe MOUIHOCTH OTONHTEIbHLIX
YCTAHOBOK BKMIOYAIOT B TEMNOBOA OanaHC B HCKAIOMHTE/BHBIX Ciydasx ( B paHoHax ¢
npeobnananmem WMo conmevnoft NOTOabI) NN NOMEMEHHH CO CBETOBMMHR NPOEMAMM,
obpailleHHIMH Ha 10r. [IpeHMYUIECTBCHHO JTH TEIUIONOCTYTUICHHN YYKTHLIBAIOTCA MPH
IKCTUTYaTalHH CHCTEM OTOfUICHHR € LIE/IbI0 IXOHOMHH TEILNOTHI.

2.1.14. YaensHas Tennomas XapakTEPHCTHKAR IPAXARHCKOrO 3JAHHS go. Bri(m’.°C)
[kka/(M”.4. °C)], MOXeT GLITh OPHEHTHPOBOUHO HaiifeHa 110 dopmyne[6]:

7. = “6.(_1.*_2"'.}_:£’_§. : (2.21)
1+ 2d)/ 4
q, = ( > :, +o ’ (21}3)

rae o - 10N% OCTCXICHHS CTell;
A W § - N10111A1b COOTBETCTBEHHO HAPYXKHBIX CTEH H TAAHHSA B MNAHEM".
2.1.15. Makcumansitbiit Tennosofl NMOTOK Ha ortonfenne nomemeuud (.

Bm(xkavy), moxer ObITh TaKXKe ofpeaencH no YCTAHOBNAEHHOH MOLUIHOCTH
OTOMHTEIbHBX NPHOOPOB. B TOM UHCAC K [ANR CJyvas, KOINa THO H KOJHYECTBO
YCTAHORJIICHHBIX OTOMHTCAbHLIX MNPHOOPOB B pPAAC NOMELUICHHH XWIOr0 31aAHHR
(HanpuMep, apeHaYeMbiX) OTIHYAIOTCH OT NPeaIyCMOTPEHHLIX B NPOEKTE OTOMHTE.IbLHOR
CHCTEMbI )KHAOTO JOMA. no hopmyne:

Qamu = 1"152 Qp:‘ +0?92q';'1;) ’ (2-?—2)
PR

=i
rae Q,,, ~ TEMNOBOH NOTOK, NTOCTYNAIOWIHH OT OTONHTEALHBLIX NpuGopos. Br{xxan/4];

g; - NOTEpPH TENNOTH j-M TPYOONPOBOAOM (CTORKKOM HJIK NMOABOAKOH X OTOMHTEIbHLIM
npuGopam) otonaednn. Br/m [xxan/(4.m)], npunrmalorca no tabn. 13 Mpun. 1[6];

{, — AnKHa j-ro Tpybonposona (CToska), M.

n — KOTHYECTBO OTONHTENbHLIX NPHOOPOB;

m — XOJHYECTBO TPYOONpPOBOAOB OTONNIEHHA,

1,15 - KOXPOHUHEHT, YYHTHIBAIOIHI TennoBsbigenenHs TpybonpoBodaMA H
OTONHTEbHLIMH  IMPHOOpPAMH, pacnoONOXEHHLIMH B MecTax obwero Mob30BaHKS
(BECTHOIONH, NECTHHYHBIE KICTKH, NOJABAIbI. YCPAAKH ).
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¥ P
MakcHMaNbHBIH TerIOBOH DOTOK OT OTONHTEABHBIX NpHOOpOB Qum, BT
[xxan/u), onpelenseTcs 0o opmyne:

[ +1
:frrm = Kpr L___z__t'_ ’ (223)
rie K, — ko3poHUHEHT Tennonepeaadd OTONHTEABHOIO nprdopa, BTX(MZ.“C)
haxan/(m2.4.°C));
F, — mwiowaas noBepXHOCTH HArpesa npudopa, M2
{; . f, I, — COOTBETCTBCHHO pacyeTHbi¢ TEMIICPATYphl BOJKI HAa BXOAE H BLIXOJE H3
OTONIHTENBHOTO TPHBOPA H BO3XYXa BHYTPH NOMeLLEHHA, °C.

KosgduuneHT Temnonepenayd OTONHTEAbHOrO nNprOoOpa K, NpHHHMAETCR Mo
MacOPTHLIM JAaHHBLIM NPHOOPOS, a MIPH OTCYTCTBHH JaHKLIX o Ta0a. 14 [lpun. 1| uan no
CIOPABOYHKLIM JAHHbIM.

2.1.16. Pacxon TermioTHl 18 MOMEUICHHH,  OTJH4YaIOIHXCA 10 BbICOTE OT
OCTANbHAX [IOMEUWEHHA IAAHHA, ONpEAeNISeTCH NMPONOPUHOHANBHO 1@aHHMaeMOMY 00temy
B YI4HHH.

2.1.17. Ana 3paHuil, B KOTOPKX  HEOOXOUMMO INONIECDKHBATL TEMIICPATYPY
BHYTPCHHEIO BO3AYXa !, Bhie Wwid HHXE 18 °C ( ecniu He MEHUIHCh TEeIUIO3AINHTHbIE
XAPAKTEPHCTHKH OMPAXJAOILIHX KOHCTPYKIIHA, @ MOBEPXHOCTL OTOIIHTENLHLIX Npubopos

IPHBEACHA B COOTBECTCTBHE ¢ TpeOyeMOH TemnepaTypoH BHYTPEHHEr0 BO3AYXA), pacxon
TEIIOThI MOXKCT ObIiTh CKOPPEKTHPOBAH 10 COOTHOLUICHHIO!

= — 2.24
=131 (2.24)

2.1.18. [lpu samene B 4acTH noMeuicHri CHCTEMB! OTOILIEHHS HA JNCKTPHYECKOE C
KILATHEM OTONHTEALHEX NPHOOPOB BOAAHOIO OTOMUIEHHA H Y4CTH CTOAKOB, IPOXOAALLKX
B OJTHX IIOMCIICHHAX, MAaxXCHMQIbHBLIA TEIUIOBOH MNOTOK HAa OTOIUIEHHE 30aHHA
YMEHLLUACTCR HA BCJHYHHY, COOTBETCTBYIOIYHO ZAHMHOA 4dacTH nomculeHHi. [lpn JTom

MOXET [IPOH3OHTH Pa3perylHpOBKA CHCTEMB OTOIUICHHS, MOITOMY HEeoOX0AHMa HANA/KA
OCTABUICHACH YACTH CHCTEMB.

2.1.19. Tlotpebsocts B TemnoTe HA  TCXHOJNIOMHYECKHE  HYX/bi
CEILCKOXO3AHCTBEHH RIX 00BexXTOB, 0OCaYKHBaEMbIX TEIJIOIHEPIETHHYECKHM

OpeIPHATHEM, OfpeaciieTcs B COOTBETCTBHH C YTBEPXICHHLIMH HOPMaMH pacxoja
TEIUIOTH B CEJIbLCKOXO3RACTBEHHOM NMPOH3BOACTBE, [IPCACTABAAEMbIX [10TpebHTENEM.

KOJIHY4eCTBO TEIIOTH, pacxoLyeMod HAa TEXHOJOrHYECKHE HYXKIW TEIUIHU H
opanxepei, I'JIx ( ['kan), onpeaenserca no dpopmyne {7}):

Qs = Z O (2.25)

1w}

rae ()., — KOJIHYECTBO TEILIOTH Ha i —€ TexHoJorHueckue onepaunu, [x ( [kan);
R — KOJIH4YECTBO TCXHOJIOTHYECKHX ONEpalHH.

Qﬂl =1‘05(QT +Q.)+le + npon 9 (2-26)
e Or,0 ,0n:Ohpwn — COOTBETCTBEHHO MOTEPH TEILIOTH YepPe3 OrpaxacHHs, [PH

BO31yX000MeHe, 1 N0N0IPesa NOAHBOYHONH BOJK H IS Nponapku noyskl, I« ( 'kan);
1,05 - xo3pduuMeHT, yUHTHIBAIOIIHA PACXO/ TEILIOTH HA 060rpes GHTOBLIX MoMeLneAH .

1R



Morepn rennorst uepes orpaxaeuns, I'x ( I'kan):

Qr =3,6K(t, ~1,)224-107 ; (2.27)

[0; =k(t, -1,)Z24-10%] , (2.27a)
rae F - niomans nopepXHOCTH OrPaXACHHA, M,

K - xoxdpduunaent TtemronepeaayH, MPHHHMACTCA ANA OOHHADHOIO0 OCTeXIeHHR 6.4
Bt/(M2.°C) (5,5 war(m’.4.°C)), ans OOMHAPHOro I[UIEHOYHOro orpaxaeHus 8,1

Bt/(M2.°C) 7,0 xxan/(m* 4.°C)] ;
{i ., Im — CpCIHAA 33 OTONMTENBHBIH MEPHOIA COOTBETCTBEHHO TEXHONOTHYecKasd

TeMIepaTypa BO3AYXa B OpaHXepee H HAPYXKHOro Bo3xyxa, °C;
Z — NPONOIKHTEILHOCTL OTOHTEABHOIO NEPHOAA, CYT.
[Torepu Ten10TH 3a cuer Bo3AYXO00OMEHa B oTonHTenbHu#A nepuoa, I'Jx ( Mkan):

U1 opaHxepeft CO CTeINIAHHBIM NOKPHITHEM

Q, =9546F S(t, -t )Z-10"° ; (2.28)
|0; =228F,S(t, ~1,)Z-107] (2.282)

ans opanxepefl ¢ MICHOYHHM MOKPHITHEM

Q,=4773F S, -t YZ-10"* ; (2.29)

(05 =114F,S¢, - 1,)Z10] (2.292)

FNC: F e — HHBEHTAPHAR NIOLLALL OPAHKEDCH, M

S - k03 PHuHeHT 00beMA, PABHLIR V/Fuue M, XAPAKTCPHIYET BHICOTY COOPYNEHHA, NEKHUT
B npcaenax 0.24 - 0.5 ans Manorabaputibix coopyxcuu#t 1 gaoctTuract 3 M H Gontee ann

AHTapHBIX TCTUIKLL.
Konnuyectso tennots Ha noaoipes noansoyuoit roant, [ Jx( 'kan). onpenenserca

O COOTHOUICHHIO.

Oy =0,0268F . (2.30)
[Ohe =0.0064F, ] , (2.30a)

FIE Foae — MONE3HAA MIOUIANL OPAHKEPEH, M.

KonnuectBo Tternotel. Tpefyemoe a1 nponapkH  noussi, [ JDx(I'xan),
onpeaensiercs N0 COOTHOUIEHHIO:

annn =0,0138F_, : (2.31)
[Q..,.,,. = 0,0033F,.,] , (2.31a)

2.1.20. ITpmvepn pacueros
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Apumep 1. Onpeaenauts ronosoe Konmecrao TeIUIa Ha OTOHJIEHHe KHIIOro §.
STAKHOTO KHPITHYHOro 3JaHHs obvemom 22400 M> (B T.4. noasan 2000 M ) MOCTPOiiKK
1950 rona, pacnonoxeHHoro B r. Bonorze.

OCHOBHblE KJIHMATHYECKHE NAHHBIC: PAaCYETHAN TeMIepaTypa Hapy>XHOro BO3ayxa
( nanGoiee x0,104HOR NATHLHEBKH obecnedennocTsio 0,92 ) —31°C; cpemisa TemMnepatypa
Hapy>XHOI'0 BO3AyXa 3a OTONMTENbHBIH MNMEPHOL ( NEPHOA C TEMIICPATYPOH HHXe 8°C)
—4 8°C; npoJOIKHTENBHOCTb OTOIMTENLHOIO Ce30Ha 228 cyT. YcpeaHeHHas TeMIlepaTypa
BHYTPEHHErO BO3YXa 31aHHA paBHa 20°C.

1. HaxoauM HapykHbli 00beM HAA3EMHOM YaCTH OTAMIMBAEMOTO 30aHHA V.,

v, =22400 — 2000 = 20400 M’

. [lo radi. 3 [lpwi]l HaxonuMm Taﬁnuqnoe 3HAUYECHHE YACHBHOH OTOHHTENbLHOM
xapdlcrepnvmxu ¢, A 3naHud 06vemom 20400 M pasHoe 0,326 Br/(m°. °C) [0.28 xxan
/(a.m°.°C)); 110 Tab1.2. HAXOQHM THAYCHHKE HONPABOYHOIO KOYpdHUMCHTA U, pasioe 0,99,
Koxpduuidenr notepb TelLla (TOABOUALIHUMHK  TPYOOUPOBOAAMH, NPONOKCHHLIMH B
HCOTALIHBACMBIX NOMEWCHHAX, K, IIPHHHMaEM paBHbim 1,05,

3. OnpeuensieM IS PaCCMATPHBACMOIO $AaHMA 'O40BOC KOJHYCCTBO TEIUI 110
dopmysie (2.6):
(), = 3.6 x0.99 x20400 x0.326{20-(-4.8)] 24x228x1.05 =
3377322485.5 xilx = 3377.3 I'1x (806,6 ['kaun)

Npumep 2. Oupcaenth MAKCHMAUILHLIA TCINIOBOH HOTOK Ha OTOINICHHC JUIK
MAIHHG,  JAHHMAIOUICTO  4dCTbh  [ICPBOTO  ITAXKA  9-9TAXHOIO  XKHAOIO  IAUHHA,
pacronoxelnoro B r. Mockse. Pacuctiast 1eMicparypa Hapyxioro Bo3AyXa 8 X010/ ih i
nepuo 1oaa f, = -26°C ; TeMICPaTYPa 8HYTPCHHETO BOSAYXA (IOMCIUCHHA U MAl'asHHa |,
= 15°C.

Marazun  pacnoioxen Ha  [NEPBOM  ITAXKE  KHPIHYHOro, OOJIMUOBAHHOTO
XCDAMHUYECKHM  KHPIIHYOM  XHaoro aoma. Jlom o00opy/ioBan  BceMH  BHAMMK
GnaroycTpouncrsa.

[Tometenne MaraziHa umeer npaMoyrosibityto ¢opmy. Boicota taxa 3,35 m.
InyOnHa noasemuon 4acTv 2.8 M. CTeHbl 10Ma KHPNHYHBIE TOJIHHOR 73 cM, BKTIOYAN
00JIHUOBOUYHBIH KEPaMHu2CKHR KHpHY. C BHYTPeHHEH CTOPOHB CTEHbl OMITyKaTypeHhl
CNOXHLIM PACTBOPOM, ToalHKHa cioa 2 cM. OxHa aBofubie, pasienbibie B ACPEBiHHBIX
NEpEIUIETAX, HMEKOT YIUIOTHHTEIbHBIE npoknankH. [lon nepsoro 3taxa pacnonokeH Hal
NOABANOM, yTeluleH. Bxoaxnwe asepd o0opysoBaHkl TaMOypamH.

Co cropoHm rnasHoro dacaga Mara’dHa HMEETCK BHTDHHa C  IBOHHbLIM

ocTeKIeHHeM. Bo3lqyuiHas npocnodka cocramisieT 55 ¢M, 3aMKHYTA 33 CYET YILIOTHEHHS
CTEKOJI, YKJIalKH BHH3Y BHTPHHAI TEIUIOH NMPOKIAKH.

fLnowianH KOHCTPYKUHH Paimep wiowans, M-
OranunBaeMas (NIOLUASD [10J1A2)...cvvvenrnnnnns. e rereaenernenns 573.8
CTeH 33 BLIYETOM OKOH, JBEPEH H BHTPHHAI. ....... vereeeren .. 286,7
OkoH ................ e etereereeenreeeeneans Ceeeereernnae crrveeceneensd9
ABepest......coovivvvviiiinann. enererestnresveestararesanenanens ..18,8
BHTPHHML. ........... eeeteteeerieanantanes enreeneeeenenns veveseeees o107
O6was NoWalb. ................ et r—— cevreeeererennn.. 10353 M7

O0bem noMeleHH] Mara3HHa o HapyXXHOMY 0OMepy ¢ BLICOTO# 01a NepBoro
XHJIOTO JTaxa cocTasun: V = 2660,7 M°
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Hapyxnas crena umeeT cie viournii cocras

Ne Cocran Y. A 3. R. 1 R,
cnor | KoOHCTpyxumu xe'm' | Briee | BUMCC | BY/MPC (2 y.Ma/xr

T N R I N T
. 0.95 1 1009 | 746
Kupnuy , 1200 0.52 6.62 | 2
2 NYCTOTHbI . .
KCPAMHYCCKHA

i

Kupnus . 1300 | 064 « 7.01 155 2

- ! i
3 KCPAMMUCCKH A : i

MYCTOTHMIH

[Tepexpamie Hag no1BAIOM

) | !
- Kereroberow | 024 | 2500 204 | 1798 ! 47088
5 Muucpaiosar- | (.10 100 007 ' 073  1.68 8

HBIC LAHTH I [ !
'—-———4——‘——‘—ﬂ——————f e

6 Tanwma [IBI 0.01 200 008 : 181 3.3

. Onpeacases CoONPOTHRACHKC TCILIONCPE1A4E OMPLXKANOUIHX KOHCTPYKUHR NO
dopmyne (2.10) ¢ uenonstomannem aannwx  no CHall 11-AL 7-71 "Crpourensias
TCITOTEXHHKKA™.

cTeNl

I 009 05t 003 1

R.-'S—,;; 6“.5_2- m 5? -:-3-=IJSM o(CBr

NCPEKPLITHR

| 024 0] 00! |
R o= e L 183 M 0C/B
* =87 7204 007 008 23 M".oC/Br:

OKOH - ABOHHNE NEPEnICThi pa3aC/AbHBIC
R, = 0,44 m*.4.°C/xxan = 038 u*.0C/Br:

asepeit — no CHull 11-A. 7-7 u CHalT 11-3-79**

R, =0.6R = 0.81 w".0C/BT;

M P OIRC mew

BHTpHuLl — 1o CHail [I-3-79**
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l Ouiawnd P lath'n -unfm SNt P l
R, = = 4 R + R’ +R:rmm —=

87 ° 23

=0.11+0,18+0,15+0,18 + 0,04 = 0,66 u*.0C/Br;

2. OupeacIseM npHBeIeHHbIH TPAHCMHCCHOHHLIA KOXDOHIHEHT TenIonepetay
COBOKYNMHOCTH OrPLKAAUOUINX KOHCTPYKUHA K, ,BT/M~.°C:
2867 49 188 107 573

s Y0387 07 T 066 183 ,
v 10353

3. OnpeaeicM  pa3HOCTb  JABICHHH BO3IAYXA HA HAPYAHOH K BHYTpCHci
MOBEPXHOCTHX OTPLAIUOWHX KORCTPYKUHI 110 popmyae (2.15)

AP =055x3.35(14.25-12.0) +0.03x14.25x4.9° = 14 4 [ 1.
AP,.= 10 [1a.

| ix0 MM SHAUCHHA COMPOTHRICHHA BOTIYXOUPOHKUIHHK OIPAARIIOILHN
koscrpykunit 1o CHull  11-39-79*

o (ot

RT =373+224746 = 1123 s llwkr:
OROH
R' =038 M ol lwkr

N

HUTPHITLL 110 tipsctoReHHio 10 CHull H-3-79°

R: = | M~ lwkr:

Imepen
98x50 2«2 ’
Re = X P = V. 98.8 M. y.Jlwxr.
’ 50 50
4. OupelensieMm  [IPHBCACHHYIO BOIIYXONPOHHUILMOCTD, g: KITM" .4, 110

dopmyne (2.14);

286.7xid4 4 19x1 275 107x127S5 18.8x3.7

=

v N33 038 10 988 _
Sa 7 10353

=(3,7+164.4+136.4+0.72) /1035.3 = 0.295 kr/M°.4

5. Onpeaensem ynensHbi pacxod TEIL1OTHLL HA HAIPEBIHHE HHOWILTPYIOWErocs
BOXYX2 ¢;ny NO popmyne(2.16):
9os =0.28x0.295x 1.0x1.0 =0.083 Bt/ m*.°C

6. Onpeneisem BETHYHHY YICIbHOH OTOIHTEALHOH  XAPAKTCPHCTHKH
ToMelCHHA 110 PopMmyne (2.9) ¢ yuerom popmyan (2.10):
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_ (0.31+0,083)x10353

_ Jo
g, 2660,7 = 0,347 Bt/ m°.°C

7. OnpenenseM MaxkcHMATLHRIE TEILTOBOIt NoTOK no Qopyyne (2.5):
Oomax = 2660. 7x0.347 (15+26)1,05 =139746,5 Br(34175,8 xxan/x)

[Ipamep 3.0npe1eIHTs roJ0BOH PACX0A TEILTOTH HA OTOILIEHNE 119 BCTPOCHHOIO
MarasHHa Ha epBOM 3TLKE JKII0T0 3JAHHUA.

KmMartonorugeckne I2HHBIE 11 Pacdera: pacdeTHAs TeMIepaTyvpa HapyAHOro BO3JyXxa
L1 OTOIUIEHHA {, = —26°C, cpeHAR TeMnepaTypa HapyXHOro BO3AYXa 32 OTONHTE ILHLL
ce30H Im = -3,4°C, ATHTETHHOCTD OTOMHTETLHOrO NnepHoaa Z, =199 cyT.

BerpoeHHble NOMELEeHHT MNEpBOTO ITAXKA OOCTYKHBANTCA CaAMOCTOATEILHOM
CHCTEMOH OTOILUIEHHA. KOTOP3ad MOIKTIO4EHA HENOCPEICTBEHHO K Y3y YITpaB/IeHHA
napaL1e/ibHO CHCTEME OTOILICHIA KILTOHR YaCTH 3JaHHA.

TemneparTypHbii FPA@HK S01a4H TEIL1a B CHCTEMY OTOILICHHA nepsoro staka 105-
70°C. B marasuiHe vcTaHoB1eHb! KOHBEKTOPh "Kombopr” (dy =20 Mm) 11HHom 1300 MM -
4 T, 1200 vy =1 T, 1100 mm - 1 grr, 1000 My =2 urr. ¢ ofmieft nOBepXHOCTHIO

HarpeBa £, =35.855 M. OB1wAa% DPOTAKEHHOCTh TOPHIOHTAIBHBIX TPYO ZHameTpoM 20
MM [, = 48 M.

Onpeaenasem TEMNEPATIPHLIA HAUTOP OTONMHTCABHBIX NPHOOPOB!

. =1.
Al -1 =]05+70-15 =72.5 °C

-y i

Al =

I.HaxouuM 3xaveHHe K03QPPHUHCHT TerUionepeaayut OTONHTCIbHbIX NTPHOOPOS N0
taon. 14 [Tpnn. 1.

K,= 6.5 Bt/(M".°C)
2.0npegenaesM MaKCHMATLHRLL TCTUIOBOH NMOTOK OT OTONHTCIbHAIX NpHOOPOB 0O
opmyne (2.23):
(., =6.5x35.855x72.5 = 16896.7 Br (14528.5 xxan/u).

3.0npeneinseM  MaxkCHMATLHLIN  TEILUIOBOH fOTOK OT  HEH3OJIHPOBAHHbBIX
TpyGonposoaos 1o 1ad1.l1 [Ipu1. 1:

O ..o =0.9(128x24 + 68x24) = 4233.6 Bt (3640.3 xxan/y)

4.[TonHbIR MAKCHMATLHKA TeILTOBOH NMOTOK HA OTOIUIeHHE:
Q. o, = 168967 + 42556 =21130.3 Bt (18168.8 kxan/q)

5. OnpegenseM roloBOe KOMHHECTBO TEMNOTHI HA OTOILIeHHE MaradHHa no
dopmyne (2.3):

15 = (=34)

— 7 —
(0, =3,621130.3 13- (=26)

24 x199 =163044610.7 x[Ix=163.04 I'Ix (38.94 ['kan)
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2.2. OMMPEOEJIEHHUE KOJIHUECTBA TEILTOTHI
HA BEHTHHLMIO

2.2.1. [MoTpeOHOCTD B TennOTE Ha BEATHIIAUHIO N4 3JaHMH PacCIHThIBaeTcy D
HATHYMH B HHX CHCTEM BEHTHIALUIM C MEXAHHYECKHM NOOYAICHHEM. PacueTnl che e,
poH3BOIMTL B cOOTBETCTBHH C TpeboBannsamu CHull 2.04.05-91%([4]. '

2.2.2. Ing AHBIX H OOLWIECTBEHHBIX 3AAHHII C CTECTBEHHAIM BO3IYX0O0GMenqy,
KOU1YeCTBO TEMLTa HAa HarpeB  BO3JYXa YHMHTBIBACTCA OpH NPOEKTHPOBAHHH ChHeyey
oTorLleHHd. KpaTHOCTE BO3XyXOOOMeHa MpH €CTECTBEHHOH BEHTHLUMH LI KILTh
HeXOTOPbLIX OOLIECTBEHHBIX 3NaHHA NnpHBeaeHa B Tad;1. 16 + 18 [lpua. 1.

2.2.3. Ilpy HaIHYHH [POEKTa BEHTHIALUHH 3JaHHA H  COOTBeTCTRyy
VCTAHOB.IEHHOrO OOOpYAOBAHHA TMPOEKTY MAKCHMATbHBIA TEILIOBOH M0TOK
BCHTILTALLHIO NTPHHHMACTCA 110 MPOEKTHBIM AaHHBIM.

[IpH HanHuyHH THIOOBOrO MPOEKTA BCHTIJIAUHHM X111 3JaHHA. NOCTPOCHHOTO ng

THIOBOMY NPOEKTY MEPECHEeT pacX0aa Tefla A14 KOHKPESTHOrO 3I3HHA. Br[xm:rq],
NPOH3BOAHTCA 0 opmye:

Ha

qu = Q:v(tj _ra)/(r:" "f:) . {:3:)

rie Q" - NPOEKTHbIH MaKCHMANMBHLIH TEILTOBOH MOTOK HA BEHTILITUHIO NO TUNOBOMY
npoexTy, BT [kxa/y];

| 7~ CpeldHAs  TeMCNEpATYPA BHYTPCHHErO BO3IYXAQ BSHTHAHPVEMBIX MOMEILCHI!
321iH4. °C. COOTBCTCTRENNO VA KOHKPCTHOI'O 3OAHHK H 10 THNOBOMY POEKTV :

{1 = PACHCTHAR TCMIICPATYPA HAPYKHOIO BO3IYXA L1 NPOCKTHLOBAHHA OTOILICHHS |
"C. COOTBETCTBEHHO /LI KOHKPCTHOTO 3JAHMA H 110 THIOBOMY NPOCKTY .
22,4, [lpH OTCYTCTBHH NPOeKTa BCHTHAHPYEMOTO 3JaHHA DACYCTHBIH Pacxol

TCILIOTHE Ha BeHTHAAUHIO, Br [kxan/4), onpeaeadaTrc: no opmy.ie LI YKPYTIHEHHBIX
pacyeTOB:

t J
t,)
1.3
 —

qu =anv({f—tq)- ( -

. - - 1
rae +, — O0BCM 3JaHHA 10 HAPYIKHOMY OOMEpY, M.
g, - VieabHas BeHTHW/RUHOHHAR XApaKTepHCTHKA 3JaHuA, Bri(m3.0C) [kravr( q.0:3.00)]s

MPHHHMAETCH MO PacyeTy; NpH OTCYTCTBHH JAHHBIX N0 TA0:1.6 113 00IZecTBetiHbIX 3IAHHH
H 110 Ta0a.7 ~ ang npeanpustuid (ITpun. 1).

2.2.5. IlponoakHTeILHOCTL paboThl CHCTEMbI BEHTICIALUHK B TeueHHe CYTOK
NPHHHMAETCA B 33BHCHMOCTH OT Ha3HAYEHHA H pe#siMa padoTHl VYpeaIeHHA H
OPraHH3aUMH, HO He oslee OT O0MmMero YAcC/ja YaCOB HX padoThi B CVTKH.

[Ipx OTCYTCTBHH AAHHBIX NPOAOAKHTEILHOCTD PabOTh BEHTHLIALHH B FOCTHHALAX
MpHHIMaeTCs paBHOM 16 y.

2.2.6. EclH B OOHOM 3N2HHH HAXOINTCA OOMEUICHHUN PAITHYHOrO Ha3HadeHHA-
OTIHYAIOMIHECK MEXIYy COO0OH YHenbHOH BEHTIUINIHOHHON XArakTepHCTHKOH. 10
PACYETHRIH PAcX0 TEILTOThl HA BEHTHILAILMIO ONpele/feTcs pasaeTbHO L1IK KoK IOR HacTH
31aHMA H CYMMHDYeETCH.

2.2.7. Koauuectso Ternotsl, k[l [Kxan], TpeSyemoe 118 BEHTWIALURH 3IAHHS 32
PacdeTHBIH UOEPHOI onpeaensercs no ¢opmyne:
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Q. =360, r' _r‘" nZ, : (2.34)
t -t
Q =0, ;—_—t"mzv , 2.34a)

rae!, — CpelHAR TeMNnepaTypa HapYXXHOTO BO3AyXa 3a pacuetusiit nepuoa. °C;
Ny - YCPeNHEHHOE YHCIIO 4acoB paloThl CHCTEMEBI BEHTH/IALLHH B TEYEHHE CVT.
Z, — NPOAOKHTENBHOCTb PaboThl CHCTEMb! BEHTHIISLHH 33 PACYETHBIA NEPHOAL

[lpn yKpynHeHHBIX pacyeTax KOJHYECTBO Terna 3a pacyeTHud nepHol. xJx
[KkKan], MOXHO ONPEACIHTD MO COOTHOLEHHIO!

Qv = 316V!fqv(tr' -trn )nva ' (235)
| 0. =Vua,(t,-t,)n,2, |. (2.35a)

2.2.8. B obuiem cnyyae npn o6111e0OMEHHON BEHTHARINH pacyeT BO3TyXooOMeHa
B [TOMELIEHHH ONPEACARETCA U3 YCAOBHIT Pa30aBACHHUA BO3QYXa NOMEUICHHR. CONEPKALLIHX
HOBLILUCHNYIO  KOHIICHTPAUHK)  BpCAHOCTEH, A0  AOMVCTHMbIX  KORIUCHTPAUHA,
pernamcHTHpoBannbix HopMamu CHull 2.04.05-91* unu CooTBETCTRYIOWMMH CAHHTAPHO-
THIHCHHYECKHMH HOPMaMH.

[Ipu Buiacnennu HIOLITOUHON TennOTH B NOMEINCHHK TpeGyeMuii pacxoa Bo3ayXa
Gy . kT/4, onpeaensercs 110 popmyie:

L' - 3.6QH'§ ; (2.36)
c(t,-1,,)

[ oo | (2.36a)
o, - I"p)

rnc s — n3GLITOUHBIR TCNNOBOH NOTOK B noMenteHHH, Bt [kxan/u]:

{yx — TCMIEPATYPA BO3IAYXA, YXOMAULICTO H3 noMeteHns, "C:
{np — TEMIIEPATYPA NPHTOUHOTO BO3AYXA, "C.
C — ydefabHas TEMUIOEMKOCTh BO3AyXa, mpHHUmaetca pasnoit | xad(xr.oC) [0.24
xxkan/xr.’C)).
Temrneparypa yxoadilero 3 noMeleHHs Bo3Qyxa ofpeaenserca no popmyie:

t,=t, +K(H-2), (2.37)

roe f, — TeMmeparypa 8o3xyxa B paGoueii 3ome, °C, npunnmaercs ua 3-5 °C suilie
TeMnepaTypbl HAPYXHOTO BO3TyXa.
K, - xo>pduuneHT HapacTaHHA TeMNeparypbl BO3AyXa MO BLICOTE [NOMEMICHAA,
npuHHMaeTc 1—1.5 B 3aBHCHMOCTH OT BbICOTHI TOMEINEHHR H YPOBHA TEILIOBbLICICHHH,
fl — BepTHKa/ILHOE PACCTOSHHE OT IMONA 10 IICHTPA BLITAXHHX GpamyT. .u:
2 — BuicoTa paboueit 30HbBI, M.

[lpn BbineneHHH HIOWTOMHOrO KOJIMYECTBA razoB B MOMELIEHHH TpeOveMulil
pacxon Bo3ayxa L. , Kr/u, onpenensercs no gopmyne:
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L =G, /(x,—x;), (2.38)

rae G, — XOJMYECTBO ra3’oB, BLIACIRIOWHXCH B IOMEILECHHHA, MY,
X; - AOMYCTHMAasA KOHUCHTPALHA rasos, m*/m ;
X; — KOHLICHTPALIHA Ta30B B HAPYAHOM Bosme MI/M’,
[Ipd BbUICNEHHH H3OLITOMHOR Blard B NOMCLUCHHH Tpebyemuid pacxon BO3yxa
L,, xr/u, onpeaenserca no GopMylie:

L, = G: /(d: —d]) ’ (2.39)

rae G, - KOJHUCCTBO BOUAHDBIX N1APOB, BHUICARIOLIHXCA B HOMCUEIHHN, T/Y;
d> ~ B1AroCco/IRPRAHHC BO3AYXA, YXOMALUCTO H3 MOMELUCHHA, /KM, CYXOro BO3AyXa;
d; ~ BIAroColepAAIHE HAPYXHOI'0 BO3RYXA, I/KI, CYXOro BO3ayXxa.
[Tpu BbUIECSICHHH NBUIH B NOMEUICHHH TpeOyeMbiA pacxod Bolayxa L, , xr/y.
onpeaeIseTes 1o GopMyie:

L =G, (s, —5,) . (2.40)

rae (G, — KOAHHECTBO HBLIH, BLIACISIOUICHCR B HOMCUWICHHH, M1/:
32 — AOUYCTHMUS KOHUCHTPAUHSN 1IbUIH, MITM
$; = KOHUCHTPAUNS IILUIH 8 HUPYKHOM BOLLYXE, MM
MakCHMWILUKA 1CILIOBOH HOTOK (J,y, BT [xkau/u], rpelyeMuiit Juis Harpesanns
YAWIRCMOTO BOSILYXA C BPSIHOCTHMH H3 HOMCLUCHHSA, OLPEUSIACTCR 110 hopMyae:

Q, =028L c (¢t -1, (2.41)
[Qm' = chr(t; - tu )] ' (2.‘”3)

rae L,.— Macca HarpesacMoro BO3YXa, K74, IPHHHMACTCH 110 PACUCTY;
Cy — YJCABHAN TENAOCMKOCTbH BO3Ayxa, npuHumaercs pasdod 1k[Dx/(kr.°C) [0.24
xxanv/(xr."C)|;

lol, — TEMIIEPATYpA COOTBCTCTBCHHO BHYTPCHHENO H HApYXHOTO BO3QYXa LM pacuyera

OTOILIEHHR . C; NPH HAMYHHA Kanopu(epos COOTBETCTBEHHO TEMAEPATYPa HA BWIXOIEC M
BXOIlE B KAJIOPHQED.

2.2.9. MakcHManbHbIA TEIUIOBOHA NOTOK (TEMIOBas MOLWHOCTh) TEILUIOBOH 3JABECH.
BT(xxan/4), onpeaensercs no opmyne:

Qal = [’JC}(tJ — ta). (242)

rae L, — KOJIHYECTBO BO3AyXad, NMOJABAEMOr0 3aBecOH (IIPH OTCYTCTBHH B IOMEILCHHH
MEXAHHKYECKOrO NMPHTOKA H BHITAXKH HIH X Oanauce), kr/u;

— YAe1bHas TeIUI0EMKOCTb BO3IYXa {IpH CpedHEH TeMneparype BO3AyXa, BhIXOAALIETO
H3 TeILIoBOH 3aBecki, NPpHHHMaeTck paBHoii 1,21 k/Iw/(M°.°C)[0,29 xxan/(m’.°C)};
{; — TeMIepaTypa Bo3Ayxa, I0ARBAEMOI'O TeruloBoi 3aBecoit,’C;

— pacYeTHas TEMNEpaTypa HapYXKHOTO BO3LYXA [UIR NPOEKTHPOBAHHA OTOILIEHHA C.
NpHHHM3ETCA no [2].

KoH4ecTBO BO3IyXa, NoaaBaeMoro 3asecoi L, , xr/c:[8]:
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L, =142qu,.F, Jdpp., | (2.43)

rane: § =L,/Ln, — OTHOLIEHHE pacX0oa BO3MAYXA, 101aBAEMOE 3ABECOH, K pacxody BOIAYyXa,

NPOXCOAUIETO YEPES OPOEM, JUIK 32BEC C FOPHICHTANLHOR noAaYeH BO3QyXa NpUHKHMaeTcs
passbiM 0,6-0,7;

Hap — KOIPPHUHCHT pacxo1a. A 3aBeC ¢ FOPH3OHTANBHON NoAayeli NDUHHMAETCS
pasHbiM (,25-0,3:
Fnp — MNOIMATH OTXPHIBAEMONO NPOEMa. M*:
np TXp po

4Ap - pa3HOCTbL JasfeHHR BO3QyXa CHapYXH H BHYTPH [OMCUICHHA Ha YDOBHE
npoema, 00opyl0BaHROrO 3apecoit, [la;

Pew — TNOTHOCTL CMECH BO3AYXa 3ABEChi H HApYXKHOro BO3IZYXA. Kr/M’, NpH
TEMIIEPATYPE CMecH, MpHHHMaceTes no 1abn.19 [lpun. 1.

PacyeTHast pasHOCTb JARICHHKH BO3OYXa OTIPEACNACTCH 1O COOTHOIUECHHIO:
Ap =05k, (p, - p.)g . (2.44)

rie Hnp — BHICOTA NIPOEMA, M :
P, P, — MIOTHOCTL COOTBETCTBCHHO HAPYXKHOTO BOIAYXA H BO3MYXA [IOMELIEHHS, KI/M’,
npuiumaerca no 1abn. 19 lpun. 1.
2
£ — ycxopeHHe ¢csoboanoro nageHus, passoe 9.8 m/c”.

Temneparypa solayxa {,, NOA3BACMOTO 3aBCCOf B IBEPHOMN npoem, He f0AXNA
npesnittitatsh S0 °C y HapyxHbix 1Bepeit # 70°C y BOPOT npestnpHATHA B TEXHOIOMHYECKHX
HPOEMOB , # ofnpeaeaserca 110 popmyne:

| o=t S b (2.43)
)l
-7 )
£)ul'llll
e lc, — TEMIEPATYPA CMCCH ROAYXA. SIPOXOARIUICTO “epe3 OTKPHLITLIA MNpoeM,

NMPHHHMAETCR PABHOR TEMIIEPATYPE BHYTPEHHEr0 HO3AYXA LIOMEWCHHA, /1A BecTHbons.,
ICCTHHYHOH KJICTXH AHJIOrO 13aHHs ripuiumaercs +16 °C [1]:

{o— pacyeTHa TEN{IEPATYPa HAPYXHOTo BO3ayXa, o,
Q'/Q, ., ~OTHOWEHHE KONHYCCTBA TEMIOTH, TEPACMOH C BOIIYXOM. YXO/AILHM Hepe?

OTKPHITLIA NMPOEM HApyXy. K TEMIOBOM MOUIHOCTH 1aBechl, NpHHHMaeTck no Tabn.20
fIpun. 1.

CKopocTh Bunycka BO3AYXa H3 LIENER HIIH OTBEPCTHH TEIUIOBBIX 3aBEC HE [J0/HKHA
[IpeBNIIaTL 8 M/C Y HapYKHLIX aBeped H 25 M/C Yy BOPOT H TEXHOMOIHYECKHX NTPOEMOB
[4].

2.2.10. Konwuectro temnothl . xIbx [xkxan], tpeGyemoe mns pacueTHoro
neprona paboTht TEMNOBOR 3apech onpeaenserca no popmyne:

[, —t
Ql - 3"'6er] : HTZ'I' ; (2'46)
{1,
t, =t
[ Q:l =Qu3 L nlzl ] * (2.4‘63)

IJ - tﬂ
[N {m— CPCAHAR TEMICPATYPA HAPYXKHOrO BO3AYXa 3a pacueTHulit nepuon, °C;
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n — YHCA0 4acoB paboThl TEMIVBOH 3aBECH! B CYTKH;
Z, — NpoACIDKHTENLHOCTE PaboThl TEMNOBOM 3aBECHl B PaCUETHOM MEPHOAE, Cymiu.

2.2.11. Pacxop TEMUIOHOCHTENA H3 TEMUIOBOH CETH HA BEHTHIRUHIO G,, krfy
oripesessercs no popmyne:

3?6er
G =—F 2.47
c'(ri = rz) (247)
. __ Y
| G, g ] (2.47a)

rac Ooy — PACUETHBLIR YacOBOH PacXo TEMNOTH HAa BEHTHAALHIO, BT (kkan/y);
7, 7, — PacyeTHas TeMIlepaTypa TEMJIOHOCHTEIR MO TeMnepaTypHoOMY IpadHKy OTmycka

TCNN0Th COOTBCTCTBCHHO B NOLUOWEM H 00paTHOM TPYOOMPOBOIAX TEIUOBOH cetw, °C:
C — YUC/ILHAR TCILIOEMKOCTb BoAb, npuuuMactcs 4,187 x[Ix/(kr."C) {1 xkan/(kr.°C)].

2.12. lipumeprl pacueros.

Npumep 1.0upeacinTd 1'0A0BOC  KOJAMUECTBO TEMAOTHI, TpeOyeMoe  Ha
BEHTH/IAUHIO KHHOTEATPAa, PACNON0XEHHOTO B OTACABHO CTORMIEM 30aHKK 00beMoM 8000
w’ . [TpOCKTHBIC JAHHBIE OTCYTCTBYIOT.

Pacuernas Temneparypa HapyHoro soyyxa pastia ~25°C, cpeanss temeneparypa
HAPY)XXHOIO BO3LYXa 33 OTOnWIChbiwi nepuoa paBHa -3.4 “C, upoROAKHTEALHOCTD
oTONHTCALHOrO neproaa 182 cyrok. Hpoaomkurenstiocts padoThl cHCTCMB BEHTHIRLHH
B CYTKH 16 4acos.

Pacuer BeeM 110 YKpYNHEHHBIM JaHHbIM 110 dopMmyie (2.33)

1. Oupeaeigem BEJIH‘!HH;’ YACJIBHOA BCHTHJIAUKOHHOH XAPaKTCPHCTHKH 110 Tabn.6
[Tpun.| : g v= 0,454 B1/(M°.°C)

HaxodHM CpeaHIO TEMEUPATYPY BHYTPEHHEro BO3IAYXa N4 KHuoTearpa no tabu. |
[Tpun. | pasuyro 14 °C.

2.0npegesiseM MaKCHMANLHBIA TEIUIOBOA MOTOK Ha BECHTH/AUHKO HO ¢opmyile
(2.33):

Qor =3,6x8000x0,454[14-(-25)] = 141648 Br (121795,4 xxan/y)

3.0npeaessem roaoBoe KOJIIHYECTBO TEILIOTH , TpeOyeMoe Ha BeHTHIAUMIO N0
dopmyne (2.34):
14 - (=3.4)

O, = 3,6x141648 Tas( 25;:(]6::182:(]0‘6 =700,6 [x (167,3 Mkan)

Npumep 2. Onpenenuts MakcHManbHbli TEIUIOBOH NOTOK 1S YAANCHHR YTICKHC/IOTH H3

3ana Ha 1000 yen. Temneparypa Boszgyxa B 3ane 20 °C. PacyerHas Temmneparypa
HapY»XHOro BO3AYXa /A oTomeHus -25 °C.

Hauansuoe conepxante yrnexucnoTsl B BO3QyXe COCTARNRET X;=0,51/M".
Buuaenenne yrnekHcnoTe OIHHM YeJJOBEKOM B COCTOSHHM MOKOS COCTAB/CT Vs =23 /M.
Homyctumoe npenensHoe conepxanne yrinekucioTh B NOMeUIeHHH x; = 1,5 /M.

1.OnpenenseM K0OAHUYECTBO BHAEASEMOrO YrjieXHCIoro rasa G.:
G, = 23x1000 = 23000 /vy,
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3. Onpeneasem MaKCHMaTLHELHA TEMIOBOH NOTOK JUIS BEHTHASIIMA N0  HopNy-ie
(2.41)

Qo =0,28x23000x1,0[20-(-25)] = 289800 Bt (249183.1 xxa1'q)

2.3. ONPEJIE.TEHHE KOJIMUECTBA TEIUIOTHI HA TOAOIPEB BOIbI 114
FOPAYEIO BOOJOCHABKEHHA

2.3.1. Kayectro xonomHo# u ropsueil BOMmI., N0OOaBnaeMOi HAa XO3AHCTBEHHO-

[HTBEBBLIC HY)XIObl JO/MKHO cooTBercTBOBaTth TpevosanuaM [OCT 2874-82* "Boia
NHTBEBAA .

2.3.2. Tewmnepatypy ropaueil BOXBI B MECTaX BoJopasdopa caelyer
npeIsvemarpHsarh B cootBercTBHH co CHHAII 2.04.01-85%[9]:

He HHXe 60°C - anma cHCTeM UEHTPAIH3OBAHHOTO ropsdyero BOIOCHaOkReHHS.
IPHCOEAMHAEMbBIX K OTKPHITHIM CHCTEMAM TETJIOCHAOXKEHHN,

He uuke 50°C ~ ans cHcTeMm ropauero BOJOCHAOKEHHS, MPHCOEIHHACMAIX K
JAKPBITWM CHCTEMAM TEILTOCHAOKCHHS,

He sbiwe 75°C - a0 Bcex CHCTeM, YKA3aHHLIX B NEPBLIX ABYX 10 UTVHATAX:

He Bbilie 37°C — On8 YMLIBATLHHKOB H gyMIeH B MOMEMEHHSX JCTCKHX
JOWKOIBHBIX YUPEHCICHIIH,

2.3.3. Jag norpeOHTENCii, KOTOPHM HCOOXOAMMA FOPA4AA BOI2 ¢ TEMMNEPInNPpoH
Bbillte vKazaHHOH B 1n.3.2., ciedyer 14 JOrpeBa BOObl NPEIYCMATPHBATL MECTHhIE
BOJOHAIrpeBaTesln.

2.3.4. Pacxoa ropsaueii 8oL B CPEOHHE CYTKH NoTpebHTe1amH B 3aaunn G,

M/CVT.. B OTOMHTEALHBIA [TEPHON MPH pacuyeTe NOTPeOJEHHA TCILIA CIICTEMOH FOPIUEro
BOJOCHROKEHHA onpelensercs no popmyrne:

G,,=107Y gh m, | (2.48)

=}

rie g, — pacxoX BoIul (HOpMa) { —M 1NOTpeOHTEIEM, N1 /CYT, NMPHHEMAETCH Mo Tao...l]
[Ipwa. |;
m;~ KO.THIeCTBO OJHOTHIHLIX MOTPEOHTENICH:
1 — KOAHYECTBO IPYNN OAHOTHIHBIX TOTPEOHTENEH.

[lpr orpaHuvedHH NMOJAYMH COPAYeH BOJLL B XKHI/Ible H OOMECTBEHHLIC 3JAHHA
[IPOH3BOIHTCS KOPPEKTHPOBKA pacxofa Boanl o 1aon.22 [Ipan. 1.

2.3.5. Ecm rtemneparypa noaaBaemoif K BOJOPa3OOPHLIM KPAHAM BOIH
OT.THYAETCA OT HOPMHPOBAHHOMN. TO AEHCTBMTENbHbIH pacxol ropayes soan GYZ Ovaer

COOTBETCTBOBATh COOTHOIMECHHALD:

G..(t,~-t.)
¢ —~ m\*h ¢
Om =" -1)

(2.49)

rae 1? - daxTiueckas cpemHAs TeMneparypa ropsueii BogsL °C.
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[Tpu OTKTOHEHHH BETHYMHLI JABICHHA B CHCTEME OPSYEro BOAOCHab ke yg Pib
Tpedyemoro P ¢axTHYeCKHH pacXon ropsyei BoAbl ompeaeiercd no popmyse:

qu -_— Ghm * P¢ / P (2.50)

2.3.6. Pacxoa TennoTe! Ha ropsiyee BOJOCHa0keHHEe B 00WIEM C.Tvuae onpele:isercy
no ¢opmy:e:

O, =Ch + 0 + Q. (

251
rae O ~ pacxoa TerL10Thl Ha MOAOrpeB BOIbI B OTONHTELHBLL nepol. I'Ix([kaq):
Q;': - Pacxo. TEMAOTHI Ha MOAOrpes BOAbl B HEOTONMHTE IbHbIH nepHod. [ Ix(['kat) :

Q,,,,, - [IOTEPH TEIL1A CHCTEMOH ropsivero soaocHaOkeHnd. [ Lx('ka1).

Q, =3.6g.,mep(t, —1.)Z,-10° + 0., ; (2.52)

O = glmep(t, -1))Z,-10° + 0, | ; (2.52)

Q, =3.6g..mcppt, =1])Z,-10° + Q.. (2.53)

|0, = gh.mcpft, -1.)Z,-10% + Q) | . (2.53a)

Q, =36g0,mepl(t, =t)Z, + X1, =1)Z.]10" +Q _; (2.54)

[Qh =gl mp{(t, —-1)Z, + 1, ~t)Z,]-107 + Q“} ; (2.54.2)

B dopmviax (2.32)3H2.54):
g..~ HOpMA pacxo]a ropsyeii BOALI HAa ropAvet BOJOCHAOAKEHHE HA ¢IHHHUY H3MEPeHHA

18 NOTPeOHTENA. NPHHHMAECTCA U AHABIX 32aHuil 0o 1ada. 21 [pwa.l (CHuIT2.04.01-
85*%) HWIH M0 YTBEPKICHHBLIM MECTHBIMH OPraHaMH BIACTH. 1 (CYT.Yel.).

M~ KOJIHYECTBO CIMHHL H3IMEPEHHS. OTHECEHHOE K CYTKAM H.TH CMEHAM {4HC.10 AHTEIEN.
YHALIHXCA B YYEOHBLIX 3aBEICHHUAX, MECT B GOMbHHLE H T.I.):

{h = CPECIHAA TEMMNEPATYPA [OPAYEH BOOM MPUHHMAETCR UL 3AKPLITOH CHCTEMbI
TEILTOCHAOKEHHA PaBHOH 55 , ans oTKpuITOH — 65°C. mpH ITOM HOpMa pacxo.da ropaqci
BOJbl [IpHHHMaeTCH ¢ Koddpouunentom 0,85 [9] ;

C — VIECJIbHAA  TEILTOEMKOCTH ropsayeit goanl. npuHHvaercs +.187  kILK/(KT C)

[1 xxav(kr.”C)]}

£ — [ILIOTHOCTS ropA4eH BOIbI, IPHHHMAETCA PABHOH | KI/.1:

t] - TemmepaTrypa XOJOIHOH (BOIONPOBOMHOH) BOIM B OTOMHTEIBHOM OEPHOIC
NPHAKMAETCA NPH OTCYTCTBUH JaHHBIX 5°C ;

{! ~ TemmepaTypa XoNOIHOW (BONOMPOBOXHOH) BOZh B HEOTOMHTEILHOM MEPHOIE

NPHHHMAETCA MPH OTCYTCTBUH JaHHbIX 15°C ; B
Z,,Z, - TNpONOJKHTENBHOCTL pabOTHI CHCTEMB [OpSuero  BOJOCHAOKEH

COOTBCTCTBCHHO B OTOIIHTC/IbHOM H HCOTOOMHTCIBHOM ICPHOIAX, CYT.
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f# — xodxdduiuHeHT, yaHTLBaOmMUNA H3IMEHEHHME CPEHETO PacxXola BOJAbI HA Fopsyee
BOJNOCHA0XeHHE B HEOTONMKTCIBHAL NEPHOL MO OTHOLIEHHIO K OTOMHTENILHOMY NEPHONY,

NMPHHAMAEMAIH [TPR OTCYTCTBHA AAHHLIX IR XHITHUIHO-KOMMYHAIBHOIO CEKTOpa PaBHLIM
0,8 (ana xypopros f#=1,2-1,5), ana npempusrnit — | {10] .
Qaxriyecxoe wca0 obcayxeHHBIX MnoceTHTeNel B OaHAX ofnpenensercs Ha

OCHOBaZHHH JAHHLIX OyxraaTepckoro yyera 10 YHCITY DPEATH30BAHHAIX 33 OTUETHLIY
NepHoa pa3oBuiX OWIETOB HA MOJNL3OBAHHE BCEMH OTAC/IEHHAMH H HOMepaMH G6aub.

KoMHYeCTBO IIATHWIX MNOCETHTENCH, MNPOMYIIEHHRX HOMEPEMH, OfpeaenseTcs no
BMECTHMOCTH HOMEPOB, OILIa4C¢HHAIX NOCETHTENAMH, HE3ABHCHMO OT HAKTHYECKOro YHCNa
MBIBIIKXCK. B 3TOT nokasarens BKIIOYAETCA TAKOKE KOJIHYECTBO MOCETHTeNed 1o

YCTAHOB/ICHHAIM bMOTHLIM TapHaM Ul BOKHCKHX 4acTei NPH KOMAHAHOM NOCEUIEHHH.
Hetu 10 7 aer B uHci0 noceturenei He smoyarores [11].

Pacuer yHcia ycnosHbx 60 , NPHTOTORIAEMBIX H PEATH3IYEMAIX B NpeANPATHAX
oOlIeCTBEHHOTO MHTAHHA, onpejenserca o popmyne [12]:

m=Ymp, I3 m (2.55)

tm] Ty

rne m;— KOMHYeCTBO i —x 6m04;
@, — NepeBOOHOR K0IpHUHEHT K HOpME pacxona ropadcit BOOW Ha ycnosHoe Omoio,
[IpHHHMAETCA s : XosnoaHoR 3axycku — 0.4; nepsoro 6mopa — 1; sroporo 6mona -
0,66: TpeTbero 6moaa ~ 0,14,
n — obuee xostHuectro Hnron.

2.3.7. Jlna XOHKpETHOro cayuas MOTEPH TCI1IA CHCTCMOA  rOpAYEro
ponocHabxenna, x/x (kxan). moryr 6uITh onpeaenensl pacHerom no Gopmysiam:

A
Q— = 3‘ an[f)zhn . (256)

l-l

g

. -
Q-l =(qur1;)zh” . (2563)
r= 3

hp

rae 4, - ylelsHwid TennoBod noToK oT i —ro TpydSonposo/ia (CToRKa, HHPKYARIITHOHHOTO
Tpybonposoana). B M (kxawu. M), npurumaercs o tadbn.23 lpun.l;

[ j = TIPOTAKEHHOCTL i —I0 TPYOOIPOBOAA, M;

Z, - NpPONOMKHTEILHOCTL paloThi CHCTEMbI FOPAYEro BOJOCHACKEHNA B PACUETHOM

nepHonae. cyT.;
n — MPOAOJ/IXHTEILHOCTD NONL30OBAHHA ropayeH BOAOA B CYTKH, Y,
k - xonn4ecTBO Y4acTKOB TPYOONPOBOJOB.

qa’ = l d 1 » (2-57)
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rae -  TeMnepatypa OKpykatoweR cpeasl, °C, NPUHHMACTCS NPH  NPOKiajke
TpyOonpoBOJOB: B 00p03AaX, BEPTHKAIbHbIX KaHanax, KOMMYHHKAUMOMHbBIX Liaxtax
CAHTEXHHYECKHX KaOHH 23; B BaHHBIX KOMHATax 25; B KYXHAX H TYQICTHBIX KOMHarax
KHJIBIX JOMOB, OOILEXHTHA H FOCTHHHIL 21; HA NECTHHYHLIX Mowankax 16; B kanajax
NoA3¢MHOH NpOKIIAKH 5 B TOHHENAX 40; B nojsaiax 5; Ha yepaakax 9 ;
&, — KOXPPHUHEHT TEILIOOTAQUH OT MOBEPXHOCTH H3OJIRALHH K OKPYKAOLLEMY BO3qyxy,
NOPHHHMAICTCA PABHBIM 6 Br/(M°. °C){7 kxan/(u.m’. °C)};
d - HapyXHblii nnameTp Tpydonposoaa, M,
d,, — aMameTp TpyOhl ¢ H3oNAUHEH, M, dy, =d + 244,
O — TOJILLHHA HIONAUHH, M;
Auy — KOXPOHUHCHT TEHNONPOBONHOCTH TEIUIOH3OMALHOKHOTO €108, 1IPHHHMACTCA g
muHepanoBatHod Wionsuud 0,06 Br/(M.°C)[0,05 xxan/(y.m.°C)), ans apyrux BHOB
H30/9UHH 110 NACNOPTHARIM HIIH CIIPABOYHLIM JAHHhIM.

Yieaptpie NoTepH M30AMPOBAHNDIMM TPYOONPOBOIAMH MOTYT ObiThb NPHHATLI 110
Tab1.23, HEH30AHPOBAHHLIMHK — NO Tabn. 13 [Ipun. 1.

Ipn OTCYTCTBMH  KOHKPCTHBLIX JIaHHbIX MOTEPH TeMla CHCTCMOH  ropsyero

BOJOCHAOXKCHHA  MOIYT ObiTh OUCHCHBI KOMPPHUHEHTOM Kue. Toraa gopmyiunt (2.55) -
(2.57) HpHHHUMAUOT BHU:

O, =3.6g.,mept, —1)Z,(1+K )10 ; (2.58)

O, = gomcpp(t, —tZ,(1+K,_ ) 10" (2.59)

Q, =gomeol(t, =1))2, + B, =12, J(1+ K, )10, (2.60)

rac:. Kmn = KOXDQPHUHCHT, YUHTLIBAIOHIHA TEINIOBWCE NOTCPH CHCTCMOH [OPHICIO

BOJOCHAOKCHHUA (CTONKAMH, NOJAIOUIHMH H  UHPKYJISUHOHHWMH TPYOONposoauamMH,
NOJIOTCHUCCYHIHTCISMH H 11p.), IIpHHHMacMOMY 110 Tabia.24 [lpwi. | 8 3aBucuMocTH oT
cTericHd 0J1aroyCTpoRCTBA.

2.3.8. CpeunHit 4acoBOH pacxon TEMAOTLI, BT(XKw/4), HA NOAOIPEB BOULI UM
HYXKQ I'OPRYCTO BOJOCHADKEHHSA OIIpeeAeTCH:
B OTOUHTECILHLIH HEPHOU

Q. = g0 mep(t, —t)X1+K_ ) 10°/24 (2.61)

B HCOTOINHTE/ILHBLIH [IEPHO

On. = ghmepBt, —1!X1+K_)10°/24 (2.62)
CpeaHEeroaoBoOH
— — -ty
Q;...- gl mepl(t, —t)Z. + A, —1, Yz, )0+ K )10 (2.63)

(Z, +Z )24 ’

2.3.9. llpn n3BecTHOH BeJIHYHHE MAKCHMANLHOIO pacxo/la BOAH HA ropayee

BONOCHAOXKEHHE Gamaxr CPEOHHH pacxoa ropsded BO/W MOXeT OwmTh onpeaeieH MO
COOTHOLIEHHIO:

[k, (2.64)

A max r
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rae: k, ~ k03¢ duiNEHT 9acoBOHR HepaBHOMEPHOCTH BOAONOTPeGIeHHSA, NPHHHMAETCA M0
1abn.25 [pun.1 [8].

J R cucteM ropsaero 80J0cHabKeHHR, 0OCTYNHBAIOMUX OAHOBPEMEHHO XHALIC H
oOtiecTrenHble 31aHHL, KOMPPHUHEHT YACOBOI HEPABHOMCPHOCTH ClIEAYET MPHHHMATD NO
CYMME IHCIICHHOCTH XHTeneHd H yei108HOH 9HCNIeHHOCTH xHuTenefi Uyes. B 00LIECTBEHHBIX
3AAHNRX, ONPEICIAEMOH N0 fopmyne:

U}C‘l = 0’256::“ ’ (265)

o6y
rne: O, — cpenHuil pacxon BOIn Ha ropsdee BOAOCHAGKEHHE 12 OTOMHTENbLHBIH NEPHOL,

KT/4, Ang 0becTBeHHbIX 3naHHA, onpeaensemsbii o CHull 2.04.01-85*.

[IpH OTCYTCTBHH JaHHWIX 0 HazHAWEHHH OOLLICCTBEHHBIX 3A3HHIA 1IPH OlIpeae/IeHHH
KoXpPHUHEHTA HaCOBOH HEPABHOMEPHOCTH YCIOBHO YHCIAECHHOCTD XHTCACH 0NycKaeTcs
NPHHHUMATDL C KOXbPHuUKenTOM .2,

2.3.10. Ilpn orcyrcraHn Bogopasbopa TpeOyembii pacxon UHPKYIALHOHHOR

ropsuelt Bo G, . M /4. IR HanGoNCe yAANCHHOTO OT [IOLOrPEBATENN Y3IN1a CHCTEMb

ropsderc BoA0CHa0XeHHs onpeaeasercs o popmyne:

0o _-10°"
G = 2.66
) CcAL (2.66)
rne ()., — HOTCPH TCMIOTH BCEMH NOAOUMMH  TPYOOIIPOROAAMH PacHCTHOro yina

CUCTCMBI FOpRucto Bo1ocHAOKeHHA, BT (kkau/u);
Al - pazHOCTh TEMICPATYP FOPAYCH BOJILI OT PATBOJMUICTO TPYDONPOROIA 10 AdIbHER
BOAOPAIDOPHOR TOUUKH CTONKA TNIPHHUMACTCR PaniibiM  ANA 3Ranvi BRICOTOA no 4-X
Yrakein S, enbiie 4-x yraxceit - 8.5 °C;
¢ — TEIUIOCMKOCTD BO.ILL. iputKusactes pasioi 4,187 k[Ix/(xr."CY[ 1 kkan/(xr."C)]

OO0mce  OCTHIRAHHE  UHPKYISIHOHHOR  ROJIBE OT 110J10rpeBaTeas /10 JaibHCH
BOIOPAIGOPHOI TOYKH HEC 10aXHO npesbinartk 1) "C.

23110 Pacxow xon0aroit M ropaucit  poanst  soaopazbopuoit  apMartypo#
ONPCIEARIOTCR MCTOIHKE, HitoxenHnoi 8 CHull 2.04.01-85* [9].

2.3.12. Koanuectso tennotht . [JIx (I kan), Ha MPpOU3IBOJICTBENIIBIC HYXKILb

Davb H 1pateunsin onpeacasercs no popmyviae [14]:

Qup = 2, Do - (2.67)
re |
rAc 7 — KOAHYECTBO TCXHOAOFHIECKOro 00opy/IoBalHHA, HCNOJIBIVIOILETO TEMIOTY.
Q.» ~ KOMUYECTBO TennoTH. Hcnonslyemoe i-M obopynosauuem. [JUk ([xan).
ONpeacnserca no GopMy:e:
Q. =4qm , (2.68)

rae: q@ - yneanHbti pacxonl TEmoOTbl  HA €JIHHHIYY TEXHOAOIHYCCKOro npolecca,
NPHHAMACTCA .
Ha | nomaisky ans neux-kamesxn 2302.9 x/Ix/yen. (550 kxan/uen)
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ma aeonndexunio Genibd B Kkamepax: orneswix 837,4 xiw/xr (200 xxan/xr), napopyy
1507,3 xx/kr (360 xkar/kr), napodopmanunobsix 1172,4 xba/kr (280 kxan/kr);
M — KOJIHYECTBO €IHHHIL TEXHOJIOMHYECKOro npoluecca.

Konuuectso Tternotnl, [ JIx(I'kan), Ha nNpoH3BOACTBCHHOE NAPOCHAOXKeHue
mpayeyHbIX ONPeNeReTcs no gopMyne:

0,, =360 1,107 ; (2.69)
[Qﬂp = Ql;:p anp ) 10_6 ] ’ (2.693)

rae Q;ﬂp — CpeAHEYAcOBOH DPACX0JA TCMAOTH Ha NPOH3BOACTBEHHOE napocHabxenue

Br{xxan/4);
I — Cpe/iHEe KONHYECTBO HACOB pabOTHI NpaueyHOH B CYTKH;

Z,, — NPOAOKUTENLHOCTb PA0OTHI 11PAYEYHOH B IUIAHHPYEMOM NEPHOLEL, CYT..

CpeaneyacoBof  pacxold TemIOTB  HA NPOH3IBOACTBCHHOE MApPOCHabxkelHe
npaycusibiX, Br(xkan/4), onpegesnsercs 1o popmyne:

onp = 028G, 1, (2.70)
:I.I:p = Gn {n s (2703)

rac: G, - CYMMapHbid CPeMHEYACOBOH PACXO HOPMAILHOIO Hapa HA LIPOH3IBOACTBEHIIOE

napocHabxclue, xr/y;

I, - TemulocofepRaHe HOpMWILHOTO ilapa, pasioe 2673,5 xJlx/xr (639 kkan/kr).
CymMmapHLifi cpeilieHaCcoOBOA Pacxojl HOPMAJIBHOI'O M1apa, KI/4, onpeaenscrca 1o

dopmyiic:

G, =i(i g,D,) , (2.71)

J=b 1=
rae g, - yAeAbHBLIH pacxoa napa i —i MalHHbl /-ro obopynosanua. Kr H.n/y;

D, - npOM3BOAHTENABHOCTD i — MAILUHHKI j-rO THNA, KI/4;

n - Konr4yeCteo OQHOTHNMHLIX MAllIHH,
m — KOJIKHECTBO THIIOD MAlilHH.

YaenvHule pacxonm Mapa TEXHOIOrH4YeckHM o0Opya0BaHHEM NPHHHMAIOTCA [0
NaclopTHLIM JAHHKIM, @ PH HX OTCYTCTBHH no Taba. 26 [lpun. 1.

2.3.13. [lpumepu pacyera.

IHpumep 1. OnpenennTs ronoBoe KOIHYECTBO TeA, TpedyeMoe VI NOAOIPEBa
BOLbl Ha ropsadee BoAocHabwenue 0OonbHHUR Ha 450 MecT. [IpoaomkKHTENbHOCTD
OTONHTEILHOrO nepuoaa cocrasiser 206 CyT., MPOAODKHTEILHOCTh pa0OTH CHCTEMB
Fopadero soaochabxkenus B roxy —350 cyr.

bosbHHUa 060pYynOBaHA BaHHAMH H XYILAMH, OOUIHMH 1R KKIOr0 OTACNCHHA.
[lonaya ropsayed BOAW OCYWIECTBIAETCA HEMPEPLIBHO B TeyeHHe HedetH H
KpYriaocyTouHo. B 3nannn cMOHTHPOBaHW 12 HEH30NHPOBARHHLIX CTOSKA C HApYXKHbIM
aHaMeTpoM T1pyY0 20 MM H minHOH 23,5 M kaxanfl. [logarowmid H uuplcynnumﬂﬂuﬁ
TPYGONPOBOIL € HAPYKHBIM IHAMETPOM TPYD COOTBETCTBEHHO 76 K 57 MM ¥ JuIHHOH 26 M
KDKOBIA pacnojioXkeHhl B IMIOABAIE H H3ONHPOBAHH MHHEPANOBATHOH H3OMAUHEH
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tosmuuuHo#i 10 MM, CpeHsas TeMnepartypa BoAbl B MOJAIOUINX CTORKAX H UHPKYAALHOHHOM
Tpybonposone 55°C.

Temneparypy xonomoit BORONPOBOIHOR BO/ILI B pacuyeTe npuHuMaeM pashoi 5°C
B oTonHTenbubiii U 15°C B HeoTONKTENBHKI NEpHOILL.

l. Ilo Tabn. 20 lpua.l onpenensem HopMy ropsadei BoaM. paBHywo 75 j1 ua |
SOALHHUYHYIO KOHKY.

2. Tlo ¢opmyne (2.54) HaxomiM Trom0OBOH pacxoa Tenna Ha ropauce
BoRoCcHaAOXeHHA 0€3 yUeTa TeIL10BhLIX NoTeph TPYOONPOBOIAMH CHCTEMBbI:

0, = 75x450x4,187x[(55-5)x206 +1,0x(55-15) x(350 — 206)] =
= 226945867 kllx =2269,5 ['JIx (542 'kan)

3. HaxoanMm yaenbHblii  TennoBoO# NOTOK ¢ OT HEHIONHPOBAHHLIX CTOSKOB N0
1abn.13 [Ipunoxenus | npu nepenane remneparyp At =155 - 20=35°C:

q: = 29 Br/m (24,9 xxan/y.m)

4. HaxonuM  Tennopo# 10TOK (NOTEpPH Tenna ) OT  CTORKOB TOPRYEro
BOJAOCHA0XEHHS B HOMEUICHHAX OOMbHHILbI:

gem=¢r. % 1=29x23.5x12 = 8195.4 Bt (9020.1 xxan/4)

5. Haxoaum yne:nusid TCHAOBOH 1IOTOK  OT HOAAMUHX H IIHPKYISHHOHHBIX
TPYOONPOBOIOB. PACHONOXKCHHBLIX B tIOARWIC 110 opmy:e (2.57):
s nojiuotietro tpybonporoa:

y, I 0,096 I 62,6 B1(53.8 xxau/u)

tin +
2x3.14x0.05 0.076 6x3.14x0.096
JUIR LHPKYAstonioro Tpybonposoia

§5 -3

W | - - - -t
y, = | 0077 ] = 3.4 Br (26,1 xxas/u)

_xln +
ARRALE RTIALA 0057 03 14x0.077

6. Haxo, MM CYMMapHLIR TCILIOBOR (I0TOK OT TPYOONPOBOAOB. PACHOJMKEHIBIX B
noasIc:

g, = 62.6x26 + 30 .4x26 = 2418 BT (2079.1 xxan/u)

7. Haxo,iuM ro/IoBbie¢  TENJOBbIC NOTCPH CTOAKAMH., NOJAIOWHMH H
NHPKYARIHONHBIMH TPYOOIIPOBO1AMH

O =3.6x(8195.4+2418)x350x24x10° =320.9 '/ (76.6 'kan)

8. Oupeiensem rolopyio noTpebHOCTH B TENNOTE CHCTEMBI TOPAUEro
BOZOCHAOXCHUA :

Q, = 2269 +320,9 =2589.9 I'/Ix (618.6 'kan)
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2.4. OIIPEAEJIEHHE PACXOOOB TEIUIOHOCHTEIJIA

2.4.1. PacuyeTHblH pacxojl CCTEBOH BOABI OUPENCNACTCR OTACIBHO AR My
OTOILICHHA, BEHTHIAUMH H TOpA4Ero BOAOCHAOXKEHHA C TOCHCAYIOWHM ux

CYMMHPOBAHHEM.
PacueTHble pacxonl CETeBOH BOABI, T/4, onpeaensiores no gopmyaam|10]:
HA OTOMICHHUE

G, =360, .. 107 / C(7r,-1,); (2.72)

[Gam = %0 max '103 /Cl(rl - rZ)] ’ (2723)

rae r,.7, — COOTBETCTBEHHO TEMNEPATYPhl TEMIOHOCHTEIN B I04AI0IEM H 00paTHOM

pyGonposonax, °C.
PacueTHLIA pacxoll TCHJOHOCHTENR H3 TEMNJIOBOR CETH B CHCTEMY OTONJICHHS npy
TABKCHMOR CXEME MOXKET OblTh OuIpeacieH 0 COOTHOUICHHIO!

Gu = Gumu /(l T H) ’ (2.73)

rae ¥ — pacHcTHHIA KOMPPHUHCHT CMEILEHHS, PABHbIH OTHOWECHHK) PACHETHOIO PACXOAa

NOAMCIIHBACMOH BOAB K PACHCTHOMY PAacXoJy CETCBOMA BOALL, onpeaensercs no Gopmyie:
u=(r, -1,/ (4, - 1,) . (2.74)

re r,.0,,7, — COOTBETCTBEHHO TCMMNEPATYpa B MO/LMOLICM CETCBOM TpyGolposoe,

TCMIICPATYPA IMOPSUCH BOJIbE, NIOLABACMOH B CHCTCMY OTOMUICHHA 1OCAC CMCCHTEALHOLO
YUIa, TCMICPATYPA BOAb B 00OpaTHOM TPYGONpoOBOAE 11OCJIE CHCTEMbBE OTOILIEHHUR, °C.
llpH NIPHCOCOHHEHHH MECTHAIX CHCTEM OTOIUICHHS H BEHTHIAUNH N0 HEIABHCHMOH

CXEME 4epe3 TEIUIOOOMEHHHK DACHETHAR TEeMAeparypa B0kl B 00paTHOM TpyDouposoae
TEMUIOBOH’ CeTH 1oche TeiwlooOMeHHHKA npuHuMaerce  Ha |10°C suile pacueTHOH

TeMIEPaTyphi 80/bl B 00paTHOM TPYOONPOBOAEC OT CHCTCM OTOIUICHHS H BCHTWIALHH.

Hd BCHTHJIAULHKIO

G,oo =36Q,..-10/C (1, -1,); (2.75)

G,.. =0,..10°/C,(r, -1,)], (2.75a)

Ha ropauee BogocHabxenHe (cpedaHuii)

@) 6 OMKDHIMBIX CUCMEMAX MENNOCHAONCEHUR:

G =3,60,.-10° /C,(2, -1,); (2.76)
(Gp = Q107 /(14 = 1] (2.76)
The I — Temrneparypa ropsuyed BOAL B CHCTEME TrOpSYero BOAOCHaDWeHHA DPH

HENOCpPeACTBEHHOM BOAOpa3bope, npuHHMaeTcs paBHoi 65°C [CHHuIT 2.04.01-85%] ;
Ic — TeMnepaTypa XonoaHo# (Bozonposoaxolt ) soast, C;
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6) & 3axpuimbix cucmeMax meniocHabICeHuR:
npu oonocmyneH¥amou cxeme

3,60, ‘10’
G=— :
o C(r] - 1)) (2.77)
_ O 107
[Gh - Cl(‘r: _ f;) ’ (2.773)

rae r,,7; — COOTBETCTBEHHO TEMMepaTypa CETCBOH BOML B MOAAIOUIEM TPYGONPOBOAE B
TOUKE HINOMa Ipaduka  Temneparyphi BOOBI H NOCJAE MNOJOrpesBaTeNns ropayero
BOAOCHAbXKEHHA, peKxoMeHayerca npunuMars 1, =30°C[13];

npu NAapANTesLHOU CXeMe npucoeouHenus 6000nodozpesameneli

3,6th * 103
G, =—7——; .
= C(r -1;) (2.78)
G, =-— —
npu OBYXCMYNEHYAMBIX CXEMAX NPuUcOLOUReNUn 800ONNN0 pesumenel
360, -10° (55-—:“ )
G“,, = ——— +021] .79
e CAr, =-1,) \535-1, (2.79)
Y N T & [55-—: }
(;,, = ———mme +0.2 2.79a
TGy - )NS5 -, | (2.778)

rae:! — TeMHepaTypa BOJbl {10C/e NepBoi CTYNCHH MOJOrpesa (IPH JIBYXCTYMEHUATBIX
CXeMax NpHCOeAHHERNS Roaononorpesatenci., °C.

2.4.2. Cymmapubic pacueTHbie pacxolbi CETEBOH BOIbl. T/, B JBYXTPYOHbIX
TEIIOBBLIX CETAX B OTKPWTHIX i 3AKPHITHIX CHCTEMAX TEMNOCHA0KEHHS NPH KAYECTBEHHOM
PEryNTHPOBAHHK OTIYCKA TEIUIOTHI ClexyeT onpeaesats no popmyne [10]:

G=G,._+G, _+ /G, . (2.80)

KoapduuHeHT f, yYHTHBAIOUIMA NOMO CpPEAHEro pacxona BOAblI Ha ropsauee
BOIOCHA0XeHHe NPH PEryYIHPOBAHHH 10 HAPY3KE OTOILICHHSA, CAEAYCT IPHHHMATh:
IU1A OTKPBLITOH CHCTEMbI TEINIOCHA0XKEHHR

npH MoitHoctH 100 MBT w Gonee 0.6
npr MoluHocTh Mesee 100 MBr 0.8
IUIA 3aKPLITOR CHCTEMBbL TENNOCAA0XEHHA [TPH MOILIHOCTH
100 MBT 1 6onee 1.0
meHee 100 MBT npn orcyrcTBiH 6aKo8 — akKyMynsTopoB 1.2
meHee 100 MBT npu Hannunu 6aKoB-akKyMyasTOpOB 1,0
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[lpu perynnpoBaHHyd 110 COBMEIMEHHOH Harpy3ke OTOIMUICHHA H  ropsucre
BOZOCHAOKCHHA KOMpPHUHCHT / NpHHHMaeTcs paBHbiM 0.

Jns norpedutened npH coorowmserun @, /(O > #H otcyreTeum Oaxop-

aKKyMY/IATOPOB, a TAKXKeE C TelUIoBbIM NnoTokom 10MBT (8,6 ['kan/u) u MeHee cymmapui;
pacHeTHBIH PAcX0/] BOAbI ONpeEaesseTcs o Gopmyle:

C’=C;mr|ru:m +0qu +(Ihll:lll" (ESI)

2.4.3. PacqeTHBIA pacxol CETCBOH BO/bl HA OTOMICHHE M BEHTHIALUMIO,

JANPOCKTHPOBAHHbIA Ha PACUYCTHYIO TEMNEPATYPY HAPYKHOIO BOIXYXa A1 OTONNCHHUY.
/4, MOXET ObiTh ONPEALNICH € MOMOWBIO YACILHLIX PICXOA0B BOAK 110 opMyite:

G = gQH‘_]mu . (2.82)
rac g — YAcibHbIA pacueTHbId pacxod Boibl, T/MBT | T/(Mkan/u}), npunumaercs 1o rad)
15 Tlpun.l.

244, Makcumansinid pacxog ropsycit soast (5, ., T4, U KHIMX DAHOHOR

MOXCT ObiTh Oupestelicn 1o Gopmylie:

G,... =k, -G

A max r hm ~ (:83)
rae; k, ~ KOOXPOHUHCHT YACOBOR HCPABHOMCPHOCTH. HPUHUMACTCS 1o TaG. 25 Tlpun. 1 8
MKBHCHMOCTH OT KOJIHHCCTBY NOTPCOHTCIICH.

Hps 01¢yrCTBHM JIANHBIX O HATHAYCIIHKA OOLICCTBEHHBIX LIAHHH AONYCKACTCH HPH
onpeIe/icHu KO XPOHUKCITA HACOROA HEPABHOMUPHOCTH YCAOBHO HHCICHHOCTL KM TEICH
puuuMatL ¢ kKo xpduuueurom 1.2,
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3. ONPEJAETEHHE KOJIMUYECTBA BBIPABATEIBAEMOH TEILIOTHI

Obuee komHIEcTBO BhIPaGaTHBaEMOH TEILTOTH TEILTOHCTOYHHKOM (KOTeIpHOfN),
[k (Tkan), onpeaenserca no dopuyie:

QEHP = QEMH + QL‘H ’ (3'1)

rae (), — KOIHYECTBO TEILI0THL, OTITYINEHHOrO B TEILTOBVIO CETh OT TEILIOMCTOYHUKA 33
pacematpusaeMulil nepuoa, I' Ix (T'xan);
Q, = KOIMYECTBO TEILIOTHI, pacxodyemoe Ha COOCTBEHHBIE HYAIb TeNMITOHCTOYHMKA,
['Tx (I'kan), 3a TOT Xe nepHoOL.

Koanuectso ormymeunoft tertotnl, [k ([kan), onpenenserca no gopmyne:

Oomn = Orom + 0., (3.2)

rae Q.. — KONH4eCTBO HOTPeOieHHO# TEeIUIOTHI B TEILTOMCNOMRIYIOMMX VCTARHOBKAX
norpeoureaeit, ['[Lx (Ckan), onpeaensercs no paszery 2.

(2., — KOJH4ECTBO TEIL1OTHl, TCPAEMOE TEIUIOBRIMH CETAMH IPH TPAHCIOPTHPOBAHHH
TEMJIOHOCHTEAR OT MCTOYHHKA 20 notpeonteaeit, [Tk ([Mkaa).

3.1. OMMPEAEJNEHHE KO/IMYECTBA TEIUIOTHI HA COBCTBEHHBIE HY Kbl
KOTLEJIBHBIX
5.1.1. Obwiiit pacxoa TennoThi Ha cOOCTBEHHBIE HYHCIBI KOTEIbHON onpeaeasercs
PACYETHAIM HJIH ONMKLITHBIM YTEM HCXOIA K3 NMOTPEOHOCTE!! KOHKPETHOT O
TEILTOHCTOYHH KA, KAK CYMMA PACX010B TEMNI0TH ([apa) Ha OTaeNbHAIC Y1EMEHTL! 3aTPar:
MOTCPH TCIUIOTHI HA HArpeB BOOKI, YARNACMOH H3 KOT1a C TPOAYBKOH!
PACXOX TEILIOTH Ha MOJOrPeR Malyra B KCIC3HOJOPOKHBIX HHCTEpPHAX,
Ma3yTOXDAHHJIHIIAX, PACXOIHBEX EMKOCTAX:
DACXO TEMLIOTH! B NAPOBKIX QOPCYHKAX HA PACILLICHHE KHIAKOrO TOIUTHBA;
DACXOO TEIUTIOTH HA TEXHOJNOTHYECKHE TPONECChl IOITOTOBKYH BOIbI;
PAcX0 TEIUIOTH HA OTOIUICHNE NIOMEIIEHAH KOTeIbHON # BCNOMOMaTe ILHLIX 31aHHHA:
DACXOA TEIUOTH HA OLITOBNE HYXKIbi IepcoHana;
Ipo4He,

an = Z ani ; (33)

rne Q. - IOTEPH TEILIOTH Ha i —it 2neMeHT coOcTBerubx HYXA, [Tk (['kan);

n - KO.TMHECTBO EMEHTOB 3aTPAT Ha COOCTBEHHLIC HYK.IhI.

[Ipn pacgerax coOCTBEHHME HYXXIBl KOTJOB OTHECEHH K CTAThE HYXKI KOTEThHOH,
[PH 7TOM NPHHHMAaeTcd K.0.1. KOTna OpYyTTo.

Jlong TennoTa Ha COOCTBEHHAIE HYKIM KOTEILHOH OnpeaeaeTca o opMyne:

Ko =0,/ (3.4)
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Kﬂl =I—Qm /QIHP’ (35)

3.1.2. Pacxoa # KOTHYECTBO TEILIOTHL OTOYCK2eMOH Ha OTOILIeHHe 30AH K

KOTE:1bHOH, Ma3yTOHACOCHOH H NPyTHX MNPOH3BOACTBEHHLIX 3AaHHH ONpeneisercy
COOTBETCTBHH € PA3Je/IOM 2.

3.1.3.  Pacxoa TemwoTel Ha pacTONKy DapoBbiX KOTIOB, MBT ([kayny)
ofpejensercs o gopmyne:

Qaparm = Kpcerak ’ (36)

rne Q., — TEIIONPOH3BOIHTE TbHOCTD KoTaa, MBT (I'kan/s);

Koocm — NOKA33TETh MOTEPH TEILTOTHI, NPHHHMaeTCs pasHeM (.3 4 IpH npocToe xoT1a 10
12 4 (u3 ropsyero cocrosgdda) H 0.65 4 - npu npocroe cBbiue 12 4 (M3 Xo010mHOrO
COCTOSHHA ).

[ToTepu TernoThl TPH PACTOIIKE BOOOIPEHHAIX KOT/I0B MPHHHMAKOTCK PaBHLIMH (.9
AKKVMY/THpYIOUEH CnocoOHOCTH oOMyposkd. B tada.l [lpun.l nopusenenm norepy
TETLIOTRI IPH PACTONKE HEXOTOPHMH THIIAMH BOOOTPEHHBIX KOTAOB.

[lotepH Tem10TW NpA pacTonke KOTIa 33 pacueTHuill nepuod. Ik (Txan),
ONPCACIAIOTCA:

L]
Qpnnn = Z Kpnﬂu Qoh » (373)
L 1= J

F

rae Kpaem — NOKA3aTENDL NOTCPb TEILIOTH AAA 1-0f PACTONKH;
N — KOJIHYECTBO PACTOMNOK .L14 KOT;13 B paC4ETHOM NMEPHOIE.
[TotepH Ten0Tbl IPH PAcTONKe BOAOFPEHHIX KOTIOB IPHHHMAIOTCA paBHbiMH (.9

AKKYMYIHDYIOUIEH NOBePXHOCTH oOMypoRkd. B 1adu. | [lpun.2 opubeiaeHn NMOTEPH
TEIUTOTH HEKOTOPAIMH THIIAMH KOT/IOB ITPH pacTOTKe.

3.1.4. [lotep Temw10TH H3 TEXHOJOMHY9ECKHE HYXIbI XHMBOJOOMHCTKH [IPH
OTCYTCTBHH OXJ1aJMTEIR Bblapa (Opd HATHYHH OXIAIHTEId BhUIapa B pacyete
HCIIONb3YETCA NepBaR 9acTs Gopmyanl), ['JLk (['xan), onpeaestsnorca no gopMyne:

O = KK, G c ("-t"Y2Z_ - 10~ +0,004G, (I, - I"Z, 107 , (3.8)

rlie Koo — yACTLHBIA Pacxo BObI Ha COGCTBEHARIE HY®:Ih XBO. T HcxomHo#t Boas Ha |
T XMMUYECKH OYHOIEHHOH BOI. NpHHHMaerct 1o 1adn.2 [lpan. 3;

Ke — 1OMPaBoOYHBE KOPOHIHEHT, TPHHUMAEMbL | OPH HAMMYHE (axa B3PHOCICHHA B
1,2 IPH ero OTCYTCTBHA:

G . — Mpon3somuTensHocTs XBO. T/4;

C, — Temnoemkocts Bomm. 4,187 xLw/(xr.°C)|[] v/ (xx.°C)];

4 i
¢",t' — COOTBETCTBEHHO TEMOEPATYPa CLIPOH BOIKI NOC/Ie BOAONOJOrpeBaTeii 4 HCXOOBO
0
BOALL, C;
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Z1e0 L4~ TOPONOJLKHTETLHOCTS PaboTh! cooTBeTCTBEHHO XBO # neaspatopa B pacueTHOM
nepHo.e, 4;
(G4 — DPOH3BOMHTEILHOCTD A€AIPATOPA, 1/4;
loun , I' = JHTAILIHA COOTBETCTBEHHO BLIMApa H3 J€a’paTopa B MexomHoi#t Bomwi, XJTUK/kT
(kxa1/sT).

3.1.5. Tlotepn Tternorel ¢ npoaysosHo#t Boao#, I'JUx (T'xan) , 3aBHCAT oT
MEPHOIHIHOCTH H MPOJO.TKHTETLHOCTH IPOAYBKH KOT.Ia H onpesesstores no gopwmy:te:

anod = ZKnponh N (3.9)

=1
anoo = Kupm wom L4 (3'10)

B popmviax (3.9) 4 (3.10):

(Qtis Orom— KonymecTso TerL10THL ['[Lk ([xan), sbipaCGoTaHHOE 3a NMAaHNPYEMEBIE nepHon
COOTBETCTBECHHO KOTIOM H KOTE/IBHOH B LIEIOM,

1 — KO.TH4eCTBO KOT.10B;

Knpoo — X020 HUNEHT NPOIVBXHN. ONPEICARETCR B 33BHCAMOCTH OT BeIMMHHBI ITPOAYBKH:

BemuyitHa opoIyBkH P, Koxpopunuedr
% NOIVBKH Knm
HeMpepbIBHAS 0.01
5 0.0035
10 0.007
135 0.0105

CpemiesipemerHast BeTHYHAA NPOSYBKH KOTIO0B MO KOTETbHOI, %%, ompeaecnserc
33 DRanupyemuid nepuoa no gopumyse:

P . ZQb DX (3.11)

] fu]
rae P, - seIMYHHA NPOIYBKH (-0 KOT/]1A B [LIAHHPYEMOM nepHone, %.
3.16. [Torepu Ten10TH §akaMy PAANKYHOrO HaHAYCHHSA (AexapOOHKIATOPLL. faxu-
akxyMv.IATOpR 4 0p.), [k (['kat), onpesessuorca no gopmyane:

Qs =3,6-10° > g K, F, 2, - (3.12)

(O =107*Y g, K\ F3 251, (3.12)

‘=

;
re g, - HOPMa IIOTHOCTH TEILIOBOro MOTOKA depe3 moBepXHOCTH Gaxa, Bt/ (ioxan/m’),

npuuuMaercs no CHHIT 2 04 14-88 {151;
F, ~ noBepXHOCTD Daxa. M*;

Z,, — ODOJOCAHTEILHOCTS paboTH OaKa B IIAHHPYEMOM MEPHORE, I,
n — xo.IHgecTBO HaxoB:
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K, - nepecueTHbi Temneparyphbifl KOxpPHIHEHT, ONMPESENIRETCA RO COOTHOE G-

P Nl
'y, -5 (3.13)
rie !.,f, — COOTBETCTBEHHO TeMieparypa ropsuei Bomn! B Oake g YCPe IHeuyas

TeMIEepaTvPa BO3AYXA B MOMEMIEHHH 3a ITaHHpyeMbnt nepuoa, °C.

[LI0THOCTH TEMLTOBOro INOTOKA 9epe3 H3O/AUHIO 6aKOB-aKKYMYISTOpos apu
remneparype Bobl B Gaxe 65 °C u TemnepaType okpyxawowero so3ayxa 5°C npmsezeiy 5
Tad1. 3 [lpua. 2.

3.1.7. KosuI9ecTBO TeILIOTHI, PACXOOYEMOC HA XO3AHCTBEHHO- ObITOBNE Hywyy
[T« (Cxa), onpeaensercs no gopmy:ie:

Q. =(ank, +am)C,p,(t. —1.)ZN 107, (3.14)

rJe: d, — HOPMQ pacxo/a ropaveH BOIBI HA O Ty1LEBYIO CETKY, NPHHAMALTCS

0.27 \’ /cMeny B cooTBeTcTBHH € [9];
1 — KOTHYECTBO JyLIEBLIX CETOK,

K, = k03bOHUHEHT HCTIOALIOBAHKHA IYUILHLIX, ONPEICAKETCA NPAKTHHECKHM MyTeN, 1P
OTCYTCTBIHH JAMHBIX NpHHHMacTeH L

a - HOpMa Pacx0al ropsued BOIW Ha | Yenosexa B cMeHy, MPHA OTCYTCTBHH IaHHbIX
mpuuisaetca 0.0141 M/(ven/cMeny) 8 cootaerctain ¢ (9]
m — 9HCI0 PA0OTACUINX HENOBEK B CMCHY!

Ce — TemioeMkocTh Bost, 4.1 87 x/La/(xr "CY[1 xxa/(xx. °C);
Q. - MI0THOCTS Bobl, 1000 xT/M’

[..{. - COOTBCTCTBCHUO TCMMEPATVPA FOPACH U UCXOSHOH (Bogonposoiod) o, C.

Z =~ IPOJODKHTCABHOCTD ILTRHHPYECMOTO 11epHOa, CYT.,
Y =~ KOJIHYECTDO CMEH.

3.1.8. Koawuecreo temnorni. TpeOveMoe 118 HY®RD MasyTHoro xossiicrsa [ Ik
(I'Ra), onpeacaseTes Kak cyMma noTeph TCIUIOTL A1t 000Trpesa MalyTa B pelepsyvarax.
MA3VTONPOBOAAX, TIPH CAUBE H NAPOBOM PACHbLUTHDBANHM!

QM=QH+QIP+QH+QM+QP1 3.13)

rae ()., - NOTepH TelwnoTu co causoM masyra [ [lx(Tkan);
(J.; - noTepy TernoThl npu xpaHenun masyta, [x(Ckan);

Q, — PACXO0A TEILNOTH! Ha noiorpes madyra , [Jhk(Mxan),
Q. — NOTepH TEILIOTH Ha oborpes Masyronporonos, I k(I kan);
(), — NOTEpH TEMIOTHI NPH pacnsLHBaHKWK Masyta. [ [Ix([kan).

5.1.9. VYimempHoe xoIHMYeCTBO TemndTH! HAa pasorpeB Masyra apu CTHBC.
kAT kKAV/T), onpeaensercs Mo COOTHOLIEHHIO:

qg., =1884.5(1, -1, X1+10K, 2,/ p,) ; (3.16)

[qci =450(tt —1ly )(1 +10Kr2:.: /p.tf )] ' (3'163)
rac f, — HavalbHad TeMOepaTrypa Ma3lyra B UHCTEPHE, °C. OpH OTCYTCTBUH TAHERIX
IpHREMactTes pasgoi oT 0 10 -2 °C  mnx woxuoro nosaca, or -7 go ~10 °C - 21X

36



cesepHoro mosaca, ot -10 go - 15 °C -~ ang Cubupy (depe3 7 cyT. nocle HAOOTHEHHS
TeMIEPaTYpa Ma3yTa B LUHCTEPHE PABHA TEMIICPIATYPE HAPYKHOrO BO3AYX2);

f, — KOHeTHas TeMOeparypa DOAOrpesa Ma3yTa B mucrepHe, °C, npuRuMaetcs mo tabi. 4
[Ipin.2 B8 3aBACAMOCTA OT MapKH Ma3yTa;

K, - xoxpduunesT oxraxienud, opaHumastes 1,55 a1a 60-tonuoft, 1,71 — ans 50-
TOHHOH, 2,26 ~ 1111 25-TOHHO# UHCTEPHBL;

Z., — daxkTHyecKOe BpeMs pasorpeBa H C/IHBA H3 UMCTEPHMI, 4, OPHHHMaeTCs no Tab1.s
[Ipan.2;

P, — ILIOTHOCTB Ma3yTa, T/M’.

3.1.10. YaerpHbie noTepH TEIUIOTW MpPH XPaHeHHH Ma3yra, k/Lx/T(xxan/t),
ofipee;suorcd 0o popmyie:

g, =2520FK(t, ~1,)Z,, 1 (p.V) ; (3.17)
9., =602FK(s, -1,)2,, / (p V)] (3.17a)

rae F ~ MOBepXHOCTh OXJAXKICHIA pelepByapa, M-, MPHHHMAIOT MO NAcNOPTHHIM HIH
daxTHyeCcKUM JAHHKIM:

K - xo>xbdHuMEHT Teruloncpelads creHox pezepsvapa. B1/(M°.°C) [xxar/m .4.°C),
npunumaercs 6.98 Bri(m."C){6 m*u(mz.u.“C)] QIR METULTHMECKHX HEH30NHPOBAHHBIX
pe3CPBYAPOB, COOTBETCTBEHHO 118 M3omHpoBaHubIX 3.49%3) u 0,314(0.27) ans
MOA3CMHBIX PE3CPBYAPOB;

{y — TCMNCPATYPA HAPYKHOro 803ayxa. “C. TPHHHMAETCR KAK CPCaHas QIR 3a0AHHOrO
fnepuoaa (a1 nomemunx 5°C);

Zsp = BPEMA XPAHCHHA, Y.

V — eMxoCTb pesepsyapa, M.

Pacxoa nmapa Ha noizorpes frMadyTa B MalyTONOZOIPEBATCAAX HIH PACXOLHBIX
eMKOCTRX npuBeacH B 1a0.6 [Ipun. 2.

[IpH OTCYTCTBHM JaHHLIX 14 pacuera pacxol napa Jamiennem (-1,2 Mlla #
temnepanypoit 220-250°C xa pasorpes. ¢aHB H 3ayHCTXY [0 KeI1e3HOI0POXKHBIX CHCTCM
emkocTsio 50 T npuHumaerca paBubiM 7.65 14 (85-120 xr/T); pacxoa mapa Ha CIMBHBIC
notkH 114 10 v IBvxiTyTHOH ocTakaast (.] 19, Ha MPOMEXKYTOUHBIE CMKOCTH 00bEMOM
200 m” 0.6 /4, $00m° ~1.2 /9, 600 M’ ~ 1,8 7, 1000 ™’ -2 1/u.

3.1.11. Pacxoa TerioTl Ha oSorpes MaszytonposoJos. BT{kkan/4), onpeaensercs
no gopmye:

O.. =918, (3.18)

rae g — [LIOTHOCTEH TEILI0BOro MOTOKa OT Ma3yTonpoBoa3d B OKPYAXAOIIYIO cpeny, BT/M.
NMPHHHMAIOT N0 HOpMaM ILTOTHOCTH TeroBoro notoka (CHAII 2.04.14-88%);
[ = 11Ha Naporpos0.1a, 000rpeBalOmero MasyTonposo.l, M.
£ - xoxbdamuedT. VuBTHBAIOWHMH gJoTepd TEIL1IOTHI ONOPaMH, apMaTtypoil,
KOMIleHCaropaMH, NpHHHMaercs 1.15 11q GeckanatsHodt npoxitamxd, 1.2 - A
MPOKJIAIXKH HAa OTKPHWTOM BO3IYXE, B HEMPOXOIHBIX KaHanax [QUIA CTaTbHBIX
TpyoonpoBoaos THaMeTpoM J0 150 MM Ha moaBuamX onopax — 1,2, HA MOJBECHBIX
onopax — 1,035.

KomuecTno Terw1oThl Ha aborpes Mazvronmposona, [JIx (['kan), onpenengerca no
dopmy:ie:
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Q0 =360,.2_ -107°; (3.19)

[Qm = Qamzn -10_6] ’ (3193)

rae: Zm— TpoNOMKHTEILHOCTD 000Ipesa, 4.
3.1.12. [loTtepH TemL10THI Ha [apoBOe pacHbLiMBaHHEe MasyTa, [Tk (Txan)
OnpenesIAoTCs No popmy:e:

¥

0,=4q,8,(1,-1,)107, (3.20)

rae ¢, — YACNbHAIH PACX0. 13pa HA PACNbUIMBANKE, KI/KI MA3YTa, OPHHUMACTCA paBiiLm
0,3 21q nanopuuix dopeynor., 0,02-0.03 ~ 119 mapomexaHAYecKHX POPCYHOK;
B — KOIH4ECTBO PACTILLILSNOrO Ma3vTa, T;

™

[ ,] , = HTUILNHS COOTBETCTBEHHO Napa A nuTatebHoit 8o, KAA/Kr (kxav/kr).

3.1.13. Kon4ecTBO TeIL10ThL. TPeOyeMoe 11a 00.IYBKY NMOBCPXHOCTE! Harpera
napoBwix ko1noB, [x (I'ka1), onpeaeiserca no dopmyne:

0.,=K_, 107> G.(I,-1,)Z, (3.21)

ix}

roe: (G, - cpeaiss NaponpoHIBOANTEILHOCTD § ~I0 KOTIA. T/4:
K, ~— kodbpbuuncur  oOayBKH.  ipHuHMaeMwid  pasubim 0,003 upu

maponpoH3IBomiTensHocTH  koria 10 wu u swmie u  0,002-0,003 - npw
NapoNnpoHIBOAMTCALHOCTH MeHee 10 T/4;

Z, - NPOJOHKHTEABHOCT PadOThi KOTIIA, Y:
{,.]., — JHTANBLIHKA COOTBETCTBEHHO MApa H NMHTATEILHOA BOIbI, KK KI{ KKUVKT ).
n ~ KOJIHYECTBO KOT/IOB.

3.1.14. Konnuecrso teiLioTnl. TpeOyemoe Ha oOMbuIBKY ko108, [Tk ([Mkat),
Onpeac/IAeTCH:

Q‘,ﬁ - 316K05_HQG¢Z“5, . (322)

[Qaci = KaﬁuQath&u] \ (3.22a)

rae ¢/, — Tennonpox3BomTebHOCTh KoTaa, MBT (Trav);
K ;. — K02pbHuHeHT 06MuBKH, npyHHMaeTcq 0,15 — 0.25:
Z 6. — NPOIOOSDKHTEILHOCTL OOMBIBKH B ILIAHMDPYEMOM [EpHOIE, 9.

3.1.15. TlpouHe u HevuTeHHbIE NOTepH (OMPOOOBAaHHE OpEIOXPAHHTEBHBIX

KIa[MaHoB, HOTEPH ¢ YTEUKAMH H MAPEHHEM. NOTEPH 4epe3 HIONALHK TpyOonposonos H
np.), [Pk (TCkan), npunuMaotcs pasHbIMH:

I OTKPHITOH CHCTEMA! TETOCHAOXKEeHUA
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an = Oiozg-up ’ (323)
A% 3aKpHTOR CHCTeMB! TernocHalKeH

an = OiOIQmp ’ (324.)

3.1.16. Tlpr oTcyTCTBHM [AHHBLIX M4 OMNpeJeieHHA PacN0lI0B TeIL1I0Thl Ha
CoOCTBEHHEIE HYKIb! HCIIO ILIYIOTCS HOPMATHBAI PacX0.1a TEMIIOTE OO 31eMEHTAM 3aTpar,
npuseJerHbie B Ta01. 7 [Ipua. 2.

3.2. ONTPEAEMEHHE KOJIMYECTBA TEIUTIOTEHL TEPSIEMO! B TEILUIOBAIX
CETSX

53.2.1. KoanuecTBo TEIL10TH, TepAeMoe MpH TPAHCIMOPTHPOBRHHH TEILIOHOCHTE IR
OT TerLloncToynnka 1o norpeoutens. [Ix(['ka1), onpesenserca kak cyMMa noTteps ¢
[MOBEPXHOCTH TEILTOBOH H30IALIM K C YTeYKAMH TeILTOHOCHTEN:

Qn'l'l =er +Quu +Qy'.l (3*:5)
rie (),,,0 ., — nOTepH TEILIOThl Yepe3 H3OIMPOBAHINIO MOBEPXHOCTb COOTBETCTBEHHO

nogawowero H odpatHoro tTpyoconposonos, ['Jx ([kan);
(, — nOoTeDH TEMN0TH ¢ YTeykaMH TertodocHreas, [Jlx (Fkan).

J.2.2. IloTepH Ten10Tul yepe3 M30JHPOBAHIYIO II0BEPXHOCTL TPYOOIIPOBOIOB 3
manupyesmsiii nepuoa, I'Uk(['xan), onpegesnaiotr no opmMynam:
Qﬂ'l + Qul = 3‘642 qm!m + Z qm IIH)24Z']0-& : (3'26)
twi |=|
er + Qnu = qu zm + qu!",)z‘;z ' lo-h . (3:63)
L ra la)

ric ¢,.qJ, = HOPMH [LIOTHOCTH TCILIOBOroO [0TOKA 4YCped MOBCPXHOCTL HIO.IAUHMH

TpyYOOnposoa0s. BT'M [Kkkav(4.M) | npurHHMalotea o Taoa. 8-11 Ilpun.l B 3aBicumocti
OT BHAD NPOKNAIKYH TEIONPOBOI0E H TEMIICPATYPh! TEILIOHOCHTE IR,
{,.{, = NPOTAHKEHHOCTh / —X YHACTKOB TPYOOMpPOBOAOB COOTBCTCTBEHHO MOJAIOLUEIO H

L T O Y T

O0paTHOro TpyOONMpPOBOIOB. M.

Z - NpOIOMKHTEILHOCTL PaGoTh TEILIOBBIX CETEfiB ILTAHHPYEMOM NepHOIe, CYT..

n— KO.THYECTBO YHACTXOB TEIUTI0BOH CETH,

J = KOIXDOHUNEHT. YHHTWBAOWMHA TEIL0BOM NOTOK Yepe3 HIONHPOBAHHAIE ONOPLI TPYO,

daanuesnie COCDHEHHA H apMaTypy, npuHuMaercea {15]:
Cnocod npox1aaxke Tpybonposoaon Koxddunueur J

Ha oTxphiTOM BO3IyXE. B HEOPOXOIHLIX KaHanax,
TOHHEIAX H [IOMENIeHHAX:
L1 CTLTBHAIX TPYOOIIPOBOIOB HA NOIBMIKHEIX
Onopax. YCIOBHBIM TPOXOIOM. M

1 (s 30 1] SRR erererennene - 1.2
150 KOOMee..eiriiiiiviceaenee earaeerenaeons 1.15
215 CTRNLHAIX TPYOOINPOBOIOB RA MOABECHBIX ONOPAX...ceuan..ens 1,05
DeCKAHAIBHEIN . .. .eeeviiiereenereecaseeseosessnseacacsanseseroasasnsssacensesene 1,15



[Tpit 3HAUCHHAX CPEIHHX TEMIICPATYp IPYHTA H TEMTOHOCHTEIA 33 MIAHHPyenp;
NCPHOA, OTIMYHHIX OT CPCIHErONOBHX, NPHHATHX DPH PacdeTe HOPM ILI0THocy
TEIUI0OBOT0 NOTOKA, MPOH3BOIHTCA IepecyeT mo Gopmynau:

V1A YYACTKOB ABYXTPYOHOHR NPOKIATIKH NOI3EMHABIX TPYOONPOBOIOB

17+t =27

q, =4,, m ) (3_27)

riae g, — CyMMapHas HOpPMa IUIOTHOCTH TENIOBOFO NOTOKA 4ePe3 R30.THPOBAHHLle

NOBLPXHOCTH nojarowero W odpatHoro Ttpydonposolos, Brim {(xxav({uym)), 714
yCPCAHCHHDIX KOHKPETHBLIX 3HAYCHHH TeMnoepaTyp TPYHTZ M TEILIOHOCATENs
[UTAHHPYEMbIH TEPHOA;

g — CYMMIpHax HOpPMA [LIOTHOCTH TEILIOBOrO TMOTOK3 4Yeped H30IHPOBAHHLe

moBepXHOCTH  nojaowero H  oOparworo TpyOonposolos. Br/ym [(xxarviawm)), 1ix

CPCAMCIOACBLIX 3UUMCHUI TCMOSPATYPbl [PYHTA M TEILIOHOCHTEIA. OPHHSTLIX npy

piacHeTe HOPM. NpHHKMaeTcs no Taona. 8. 9 [pua. 2;
(2"

3a

n o4, — CpCAHHC TCMIICPATYPLI TEIIOHOCHTENR 33 paccMaTpHBaeMhkid MepHol B
1o 1a0uIeM 3t o0paTHOM TPYOONpoBo.aaX TErL10804 ceTH. C;
177177~ Cpe:HCro/l0Bble TEMAEPATYPhi TEILIOHOCHTEIA, NMPH KOTOPSLIX PACCHHTAHAL

HOPMDLI ILIOTHOCTH TeruioBoro notoka ,’C;
7= CPeUIAA  TCMOCPATYPR  FPYHT2 Ha [AYOHHC WUIOAKCHHA  TPYOONDOBOIA 13
pACCMATPHBASMBII 11epiol, C, NPHHHMACTCE N0 JaHNBM MCCTHOH METEOCTIHUHK, 1IN

IIEKOTOPBIX MCCTHOCTCH TECMACPATYPL! M'PYITa mpyBeacHal B Tao:l. 12 [Ipwa.l.;

5 - TeMIepaTypa FPYHTA, IPH KOTOPOil PACCYHTAHE HOPMBI [LTOTHOCTH TEILIOBOTO NOTOKA
18 10a3eMUBIX Ten1onpoBoaos.’C;

AR YHACTKOB HAMZCMHOH [TPOKIAIKKM
LA noJaroLero Tpydonposoaa

tCP - t‘-'P
qm* = qnﬂl r:p; _5 ? ‘3*23)
1A obpatHoro Tpybonposoaa
1P -1 7
qﬂl = qlu-'l t:‘pe _ 5 y (3.29)

B gopmynax (3.28) 1 (3.29):

q yni> 9 uos — COOTBETCTBEHHO HOPMBI ILIOTHOCTH TEILI0BOrO NOTOKA. BT/M [mm/(q.ml,

npuHyMalores mo Taon. 10 Ipua. 2 1ns mozamowero d odpatHoro TpyoompoBooB OpH

CPeHEroJ0BbIX 3HAUYCHHUAX TeMIEPaTyp TEILTIOHOCHTE 1N H HAPYAHOIO BO3IyXa. OpHHATHIX
OpH pacHeTe HOPM:

q 1590 — COOTBETCTBEHHO HOPMAI ILIOTHOCTH TEILIOBOr0 f10ToKa Brivm [kxav(4.M)], 212

KOHKDETHBIX 3HAYEHWH YCPeIMEHHBLIX 3a [NaHupvemsli mnepwol  Temuepamyp
TEIUIOHOCHTEIR B NOAIOWIEM H OGpaTHOM TPYSONpPOBOIAX H TEMNEpaTyPh HapyXKHOMC
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Bo3gyxa. J18 HOBRIX TEM10BRIX ceTefl, CHpPOSKTHPOBAHHBIX H TOCTPOCHHLIX B
coorsercteHy ¢o CHull 2.04.14-88 , HOpMBI ILI0THOCTH TEeMIOBOTO NOTOKA MOIKHKL
npuHuMaTsce no ytomMy CHaully;

17 —cpeDMss TeMmeparypa RapyAHOrO BO3IyXa 3a paccMarpuBaembiii nepuos, °C,
OPHHHMASTC] MO JaHHRIM MECTHOH MeteocTaHwid wa no CHull 23-01-99;

5 — TeMI2paTypa Hapy'kKHOr0 BO3IyXad. NMPH KOTOPOH PacCUHTaHbi HOPMbI IUTOTHOCTH
TEILTOBOrO MOTOKA 114 Tpyoonposo1os,’C.
5.2.5. Pacxoa terriotsl Ha motepH ¢ yreuxkoH TemnoHocHTeas, Br(xkara),

ofnpeJesercs € YYETOM  [OTEPh TEILIOTH  #3  TEMIOBRIX CeTeii U cHeTeM
TEN1I0NOTPeOIC HUA.

S LA )
Q.. =0.28G, C,(—-——E————r;’); (3.30)
| P+, ]
Q.. =G,C.( : ; - —r:"] \ (3.30a)
\

rae &, - pacxoa BO.IH Ha OOTMHTKY, KI/4:
C, - TerroemkocTsb Boanl, kKAx/(xr.’C){ xacn/xr.”Cl;

(7.7 .t T - COOTBETCTBEHHO CPeIHHE 3a TUIAHMPYEMBIH [ICPHOA TEMMEpaTypsi BOlbl B

mojalowisM K oOparHouM TpyOonposoJax M xoloawoi (uMexoanoft), °C. Temneparyps
TCM.IOHOCHTEA (B30Ib1) NMPHHHMAKTCA VIS TCILI0NPOBOAOR TCILUIOBOH CETH M MCCTHBIX

CHCTCM OTUILICNHI B TABHCUMOCTH OT l‘pﬂleKﬂ OTITYCKA TCIUVIOTIN COOTBCTCTBCHHO B
TCILTOBVIO CETH H CHCTEMY OTOILTICHHA.

3.2.4.Pacxo1 BOIM HA NOINHTXY TENAOBOM CCTH B 3aKPLITOH  CHCTEMC
TCITOCHAOACHHA C 3ABUCHMAIM NPHCOCIHHCHHEM CHCTEM OTOMMEHHA K TCIIOBbLIM CCTAM,
KT/4, onDEASNRCTCA no popMmyne;

G, =aV p,. +allV p..), (3.31)

rae d - HOPMATHBHOE 3HAYEHHE YTETKH H3 TCILI0BOH CETH #{ MECTHBIX CHCTCM OTOILIEHHA,
1
NPHHKHMICTCA 1% NCPHOIA dXCILTVatauHy pasHbim 00,0025 MO /(M7);

V_,}F . - 00beMhl COOTBETCTBEHHO TEIUIOBOH CETH H NPHCOEINHEHHHX K TEILIOBbIM
CETAM MECTHBIX CHCTEM OTOILIEHMA MOTpeOHTeIell, M’, ONpPEaeIAOTCS B COOTBETCTBHH C
pasiencMm 6:

Pucrp.. — ILIOTHOCTD BOIL COOTBETCTBEHHO NIDH CPEIHEH TEMNEPaType BOIN B TELIOBHX
CETHX A CHCTEMaxX oToruieHns f, =(1,7 +17)/ 2, KT/™".

No.TM4ecTB0 TeILIOTH, TepseMoe ¢ yTeuxoil H3 TpyOonpoB0oaos TEILIOBLIX CeTelt H
MECTHLX CHCTEM OTOIUIEHHR 3a IU1aHHpyeMbid nepuoa , [k (I'kan), onpenensercs no

dopmyve:

QF = 3,6QW_Z}. '104'; (3_32)

[Q; = er-zy 110—6 ’ (3323)
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rae Zy— NPOJOIDKHTENBHOCTD NIIaHHPYEMOro NepHoa, J.

3.2.5. TlotepH TEmIOTEI  H30JIHPOBAHHBIMH TEILIOOPOBOAAMH H apMaTypoy
PacnoJOKEHHBIMK B TNoMmemleHIsiX xoTembHelX H LTI, nprumMarores wax CYMH:;
HOPMaTHBHBLIX MOTEph Tfnnonpoaonmn H apMaTypod B 3aBHCHMOCTH OT AMaMeTpa
TpyOONpOBOAA, CpelHeil  TEeMNepaTypbl TEILIOHOCHTEIA H  NPOIONAHTEILHOCTy,
TPaHCIOPTHPOBAHHA TEILIOTHI B TCHEHHE ILIAHHPYEMOTro NepHoa (101, KBAPTT, Mecsy),

[Totepit  TerIOTHI TPYOONPOBOJAMH, PaCMOIOKEHHBIMH B MOMemenugy.
onpeleraorca no  ¢opymyne (3.20), HOPMBI ILIOTHOCTH TEILI0BOTO MOTOKA g
TPy OONPOBOIOB, PACNIONOKEHHAIX B TOMEIIEHHAX, NpHHIMaTes 1o 1ada. 1l fpua, 2.

[L10THOCTH TETLI0BOTO MOTOKA 4epe3 MOBEPXHOCTh H3O.THPOBAHHON apMamypy
Br(xxa/4), npuuiimaeres no 1ada. 13 Tpur.2.

[N noMCEMmCHHH €O CPEHEl TeMNEepaTypoi. OTIHYHOH OT ITPHHATOH B pacyere
HOPM ILTIOTHOCTH Tel1osoro notoxka 25°C, # cpeanedl TeMnepanypoit TEMIOHOCHTe 1
OTIHYHON OT NPHHATOW Q11 pPacueTa HOPM, MNPOHIBOIHTCT KODPPCKTHPOBKA HOpy
TLIOTHOCTH TENOBOI0 NOTOKA IO COOTHOWIEHHIO!
’ I
7 — rﬂ - tl o
9 i -qﬂmt iy ’ (JSS)
N ]
rae ¢,, — ROPMbl [LIOTHOCTH TEILIOBOro NOTOKA 18 TPYOONPOBOI0B C TEMMOEPATyPoii
renaonocutens 100°C npu teMmneparype 803.1yxa B noMemeHHH 25°C:
{',1] — COOTBETCTBEHHO YCPEIHECHRBIC TEMIIEPATYPH TEILIOHOCHTCIR H BO3IIVXa B
NOMCUIEHHH 32 paccMaTpubsaeMsbiit nepnoa.’C;
{,.{, = COOTBETCTBCHHO TCMIICPATYPa TEMJIOHOCHTEAA, NPHHATAR APH PACYCTS HOPM
100°C ., ¥t TemuiepaTypa Bo3AYXA B MOMCWCHYH, npsHsTas 23°C,
[LioTnoctt  TEMAOBOro MOTOKA  HePe3 HOMIOJIHPOBAHHYIO i} HacTHUMNO

H30JIHPOBAKIYIO apMaTYPy OnpelaesmeTca o PppMy:e;

O =2 (qula). (3.34)

1=

ricq,, — HOPMbI [LTJOTHOCTH TCILIOBOrO MOTOKA. BT/MiKKaT'Y.M), IpHHHMAOTCK 0 Tal.l.
13 IMpun. 2.
[, — JKBHBICHTHAA LIHHA § ~—TO AIEMEHT2 apMaTVPhl, M. MPHHHMAETCA no Tao.L 1+
Moun. 2.

[loTepH TennOTH HEH3OTHPOBAHHBIMH (.IAHUEBRIMH COCTHHEHHAMH 8 IOMEUICHHH
npuBeldcHn B Ta0a. 15 [lpua. 2.

KonnuecTso TeruioTel, TepseMoe apMarypoil 32 ILIQHMPYeMbld [€PHOI
KIAK(Kkan), sbraucisercs no Gopmysie:

2 t, —t? “ -
Qﬂ = 3’6Z(Qun { { Z: ); (J'JS)
imi - fo
r ]
Qu = Z(Quﬂ -f;_:rzm) y (3'353)
o =i f 4y

il

p
raef,;,!" ,{, — COOTBETCTBEHHO CPEIHAA TEMNEPATYPa BHYTPEHHErO BO3AYXA. HAPYKHOTO

3a NNAHHPYEMbI# MNEpHO1 M pacdeTHad TeMMepaTypa HapyiHoro BozIyxa A
MPOEKTHPOBAHHUA OTOILIeHHA, C;
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Zsi— NPOJOLKHTETRHOCTE PaboTHl i-H apMaTypHl B pacCMaTpHBAacMOM MepHOIE, |;
n ~ KOJIHYECTBO apMaTyphl.

3.2.6. [lotepu Tew1OTH ¢ MOBEPXHOCTH TEILIOBOH H3ONSAOMH OApOUPOBOIOB R
KOHIEHCATOMPOBOAOB OMNPEICLUOTCA 2HAUIOMHIHO MNOTEPIM BOAAHKIMH TEILTOBBIMH
CETAMH B COOTBETCTBHH C HOPMAMH ILTOTHOCTH TEILTOBOIO NOTOKA ML MAPOMpPOBOJOB H
KOHAeHCaTONpoBol0B, mpHeeleHHx B CHuIT 2.04.14-88*.

3.2.7. [lotepd TewL10TBI OpH 3aMeHEe y49acTKa TeILI0BOM ceTH OecKaHaNbLHOI
NPOKIAIKA ¢ TPAIMUHOHHOH TELIOBOH H30AMLHEH TEILIONPOBONOM € COBpPeMeHHOI

TCILIOH3OIAHOHHOA  XOHCTPYXUMER €  NEHONOTHYDETAHOBOH  TennoH3onsuHEdRd
ONPEIEIAIOTCK CI8IVIOUHM 00pazou.

[LioTHOCT, Tem10BOro OmOTOKa 114 OeckasaTbHOH ABYXTPYOHOH mNpoxiama
ogpenenserca no GopMynas:

L4 noJalomero Tpydonposo.ia
qn =(tn _tzp)/ Rn ’ (336)

A1 oOpaTHOro Tpydonposo.aa
9. =(t, —1.,)/ R, , (3.37)

rae R, .R, ~ OOHAIC TEPMHUECKHE COMPOTHR.ICHHA COOTBETCTBEHHO QIR MOJAIOUICTO H
oOpaTHOro TpyOONpPOBO.I0B.

R =R“ +R®+R*™ (3.38)

— 4 ) P Lo -y
Rﬂ h Ru + Ra + Ra y (3.39)
rae: RY.R°,R™ =~ COOTBETCTBEHHO TEPMHUECKOE COMPOTHBIICHHE TEIUIOBOH HIOIRUHH,

[PYHTA H  OOMOIHKTEILHME TePMHYECKHe CONPOTHBACHHA B3AHMHOrO BIHAHHA
Terrionposoaos. (M."C)/Br {(4.M.°CVixan].

R = ——in L2 (3.40)
= n-——, .
274, d

ul -

rae im—- TeIUIONPOBOIHOCTE OCHOBHOIO TEILIOH3O.AUHOHHOTO cios. Bt/(M.°C)
[kkan/a.m.°C);

d_,d,— COOTBETCTBEHHO JHaMeTp TpyOOMpoBoJa ¢ H30AUHMEHd H HapyXHbIA IHameTp
CTAIBHOIO TPYOOIIPOBOJA 0¢3 HIOIIUMH, M.

R =i 30) (3.41)
27, \d, '

rae A, — TEILTOMPOBOIHOCTS rpyHTa, B1/(M.°C) [1can/9.m.°Cl;
h — r:;1yOKHA 3an0:KeHAs TpyOONPOBOIa 10 €r'c OCH. M.

R =g,R, ; (3.42)

Ro™ = o,R (3.43)

i3



roe R,p — $aKTOp TEpPMHHCCKOTO CONMPOTHBIICHHA B3AHMHOIO BIIMAHHS TEILI0NPOBogg,
(.°C)/BT [(4.M.°C)/xxan];

P, @, — KOXPOHLUHEHTBL, ONpPEIC-LUOMHE IOMNOTHUTEILHOE TEPMHIECKOE CONPOTHR ey e
COOTBETCTBEHHO AiA nojaioimero H obparroro Tpytonposo.aos.

1 2h
R, = 274 r/ -’ (3.44)

rae r — pacCTOAHHUE MEXIY ocAMH TPYDONpOBOI2 O FOPH3OHTATH, M.
(6, = 1,)R, = (1, = 1,)R,]

(1, —t.)R, = (1, . )R] (3.45)

Pn =

((t, =t )R, = (1, =1, IR, ]

Qﬂ T T T T T T . -1'4
[(r, —t.,)R, = (1, = 1,,)R,) (3.46)

[Ip 1npoBexeHHH pacdeTOB KOMPOHLUMEHT TEILIONPOBOTHOCTH  TCILIOROI
H30IAUHH H3 MeHononauwyperaHa npuuumaerca 0,03 Br(M.°C) (0,026 KXaT(4.m.°C)]

(Zannble H3TOTOBHTENR TPYOONpoBOa0B. H30.MpoBaHHuX [ITY, 3aBona "Mocd.rovaiin™),
3HaueHHS KOJPPHUHEHTOB TEILIONPOBOIHOCTH TPATHUHOHHBIX TEIUIOH30 IAUHOHHBIX
MaTepHA108 18 OCCKAHAUTHHOR NPOKIAIXH ONPLICUOTCH € YYETOM YBALKHCHHS!

A,=AK , (3.47)

rae A — KOXpPUMUMEHT TEIIONPOBOIHOCTH CYXOr0 TEILIOH3O/IALHMOHHOrO MarepHana,
Br/(M.°C) { xkan/(u.M.°C)], npuunmaercs no taon. 16 [Tpua.2 ;

K - XO>PPHUHEHT YBADKHCHHA. YYHTHIBAOOIHH YBETHYEHHE TCMIONPOBOIHOCTH OT
YBNRKHCHAA, NpHHHMaeTca no tadn. 17 [Ipua.2.

3.3. ITPUMEPBI PACHETOB

Mpumep 1. Onpeneants pacxod TEIUIOTHI HA Pas’orpes H CTHB  MasyTd
nocrvnuawero B r.Camapy B sisape 8 60-TOHHOH HHCTEpHE.

Mapka mazyta M 80. Bpemsa caeaosarms s ytr 72 4. Temnepatypa Ma3yra nepel
cauBom 30°C, HauyasnbHas Temmeparypa B uxcrepte -1,7°C. KorhdruneHT ox1aKIeHHHA
st 60-ToHHOH wicTepHb pasen 1,55. [LiotHocTs MasyTa 990 kr/m’. Bpems pasorpesa H
cBa (1adn.3.5) 10 u.

1. [lo popmyne (3.16) onpenenny ync:lmoe KOJHYUECTBO TCILIOTHI, HEOOXOIHAMOE
Ha pa3orpes H CIIMB Ma3yTa:

10x1.3 "‘leO)

g., =1884,5x{50 - (=1, 7))\{ = 112682.6 xIx/T (26912,5 xxav/'T)

2. OupenemHM KOJIHYECTBO TEILIOTHI, HEOOX0IMMOE Ha pazorpes H B 60 T
MazyTa:
0., =112682.6x60x10°® = 6,76 ' (1,61 'kan).
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[Ipnmep 2. OnpenenTs Pacxoa TEIUIOTH B2 KOMINEHCALHIO TEILIOBLIX NOTEPh OPH
XpaxeHHH Malyta M 80 B H30,THPOBAHHOM pe3epByape.

Macca masyra B pesepsyape 2ThiC. T, IOBEPXHOCTB pe3epByapa 927 M2, EHKOCTI:
pezepsyapa 2150 M’. Pacxoa tommea 100 t/cyt. [LiotHocTs Maiyta 990 kr/n’.
KosdhduureHT Temnonepenadu crexox pezepsvapa 3,49 Br/(w’.°C). Teuneparypa crmBa
masyTta 50°C. Cpexuss TeMnepaTypa HapY:KHOTO BO3.LyXa 33 BpeMs Xpaneuus —13,8°C.

. Onpeae:sem BpeMa XpaseRus B pezepsyape:

Z;, = 2000/(100x24) = 480 q.
2. OnpeaenseM yaeTeHBI pacxol TE10THI HA KOMMEHCAUMIO NOTEPh MNPH
XpaHeHHH Ma3yTta 0o ¢popmyne (3.17):

2530x927x3.49x[50 - (~13.8)1x480

9o = 990x2150

= 117298.9 xlx/T (28015 xxan/T)

3. OnpeaenseM cpelHIO Maccy MasyTa M, B perepavape 3a BpeMA XPAHEHHA B
Tewenye 20 cvr. (480 u) npu omoope 100 T execyToYHO:

.LZ M_Z, = (2000x1+1900x1+1800x1+1700x1+1600x1+1500x 1+

+l400~<l+l.:00x1+l"0011 1100x1+1000x1-900x1+800x] +700x1+600x1+500x1
+400x1 +300x1+200x1+100x1)/20 =10507

4. OnpedenscM KOJHUYECTBO TCILIOTH 1I% KOMICHCAUKRH N1OTEPh IPH XpaAHEHHH
MasyTa:

., =117298.9x1050x10° = 123.2 I'Tx (29,4 I'kan)

[Tpumep 3. Onpeae; T, HOPMATHBHLIC TOTEPH TEILIOTH! 33 OTONHTENbHAIR 1TEPHO]
TenI0BO# CeThiO O0WEH NPOTHRCHHOCTLIO | 1.6 kM. B TOM YHCIE:TPOKIAIKE B MO X3EMHBIX
HeNpOXOIHKIX KAHA1aX TpPYOONnpoBoaos aHamMerooM 377 wim — 0.5 rd: 273 mm ~ Liem: 219
MM — 2 kM 159 MM — 2,5 xom; 108 MM — 3 1M 76 MM — 1.1 xm . DecxadanbHas npoknanka
TpyOonposoda Jxamerpom 219 My — lxd: HameMHas npoxiaixa TpyGonposona
anamerpoMm 377 MM — 0.5 xum.

Cpemiss TeMmeparypa rpyHTa 3a oTtonATenssnii nmepwoa 1.3 °C, cpeanss
TeMAepaTypa HAapYXHOTo BO3IyXa 133 oTonHTeIbHeud nepHoa —3°C. Cpemmerozosas
TeMmmepaTypa TEILIOHOCHTEIA B nojalowem TpyOonposole 84. B obpatnom 48°C.
[1p0.10 DXKHTEILHOCTL OTONMHTETLHOro neproaa 218 cvr. Temneparypa X0/ 10QHOH BOIR 3a
oronuTensHui nepuon 5°C.

1. OnpeneiseM nonpaBovYHne KOXDPHIHEHTH K HOpMaM [KIOTHOCTH TEILTIOBOTO
notoka mo ¢opmvaam (3.27), (3.28), (3.29):

211 DOT3EMHOH OpOoKIaZKH

84 +48-2x13
K 90 + 50~ 2x3 0.99

IUIA Bag3eMHOA MPOKIaIKH

ks



~ (=30 -~
K”“"=34 ( )=1.023: Km=43 (~3.0)

" 90__5 o 50_5 =L]33;

2. OnpenensieM ILIOTHOCTD TELIOBOTO NOTOXKA ¢ NOBEPXHOCTH TEWLIOBOH H30.1A1 Uy

N0 BHIAM MpPOKIAZKH € Y4eTOM JHaMeTpa, NPOTSCKEHHOCTH H  NONpaBoygpyry
x03puunenToB. HOpMBI ILTOTHOCTR TEILI0BOrO MOTOKA NpHHHMAEM nmo Tadi. § -

[Ipitn.2 ANA TeMnepaTypsl TEILIOHOCHTE A B nojaiomeM TpySonposoae 90°C, B o6parxgy,
- 50°C.

Tlo npoxsiaaxe B NOA3EMHBIX HENPOXOJIHBIX KAHAIAX

> g, =0,995x10° (212.8x0,5+174,5x1 +151,2x2 +124,4x2.5+102,3x3+86x1,1) =
1280,6 kBr.

[To OeckananbHOM npoxiaIxe
q,/,=0,995x117,4x1x10’ = 116,8 xBr.
[lo HagzeMHOMN npoKIaIke

q,!, =0.5x103(1.023x98,4x+1,133x68.6)=89.2 xBr.

3. OnpeaenseM cymMmapiibie MOTEPH TEILIOTH! 9epe3 H3OJHPOBAIHYIO [10BEPXIIOCTD
TEILTIONPOBOAOB 34 OTONUTEALHLA NepHod no ¢opmyne (3.26):

Q n = 3.6(1280.6+116.3+89.2)24x218x10" = 28000.4 'k (6687.5 [ka).

4. Onpeacasem o0LeM BOIN B IBYXTPYOHBIX TEMIOBEIX CETAX B COOTBETCTBHH C
1201, 3 [lpua.s.

V. = 2(100.05x1+51,04x1+32.35x3+17,66x2.5+7,85x3+3.74x1.1)=639.9 »’.

5. OnpexnesisieM nOTEpH TEILTOTH C YTEYKOH TEMUIOHOCHTEA H3 TPYCONpOBOIOB
TerL1080# cet 1o dopmyne (3.32):

"84 + 48

f
¢, = 0.0025x639,9x4,187x1000 n

- 5) 24x218x10° = 2137.7 I Lx(510.61 xan).

6. OnpenenseM cyMMapdhie HOPMATHBHBIE TEILIOBLIE MOTEPH TPYOOIIPOBOJAMH 33
OTONHTEILHAIM IEPHOA!

Q.. =28000.4+2137.7 = 30138.1 ['[Dx (7198,]1 I'xaq)
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4. ONIPEAEJIEHHE IIOTPEBHOYT O KOJIHYECTBA TOILIHBA HA
BbIPABOTKY TEILTOTEI

4.1. [To.1Hag NOTPedHOCTSL B YC.10BAOM TORIMEE 111 KOTENLHO B [1NaHHDYEMOM

nepuose ONpeIEIAETC C YHETOM NOTEPh TOILTHEA IPH TPAHCOOPTHPOBAHHH K XPaHEHHH,
TV.T..

Brow =@, B (4.1)

rie: B — DoTpeOHOe KOMHYECTBO TOILIHBA HA BHIPACOTKY TEILIOTHI KOTENBHOH B
[LTAHHPYEMOM [TEpHOIE, KI.V.T;

@, — XOMPOHIMEHT, YUMTHIBUOOIHA NOTEpH TOILIHBA. OPHHHMaercs no Tada. lul
[IpHoKeHHSR 5.

4.2, [ToTpeduocTs B yC10BHOM TOILTHBE 118 BLIP20OTKH TEN.I0THI KOTEIbHOI ,
T y.T., ONPCI&IAETCA YMHOKECHHEM OOLIEr0 XO.IHYECTBA BLIPAOATHIBACMOIN® TEILIOTH

Q,u.p . onpelersemoro no ¢opmyiac (3.1) Ha yaembHYIO HOpMY pacxolJa YCJIOBHOTO
TomMea 114 awpadoTku | [k (11'kan) terwiotst wi | T HopMansHOro napa:

B=Q,, -b-107 (3.2)

ae: h- vaeawHbIf pacxon vearosuoro tonsmsa, xr y. T/ (k1 y.r./Txan).

43. Yzeawueiii pacxoa yenospHoro towmwnmpa, kr Y.T/TDx (xr y.t./[xaa)
BhIYHCACTCR N0 popmyne:

54.12 142.36
b= ~————.100 'y b=-———-100 4.3;
(7o )F (33) (g )F +52)

()7 = i A
rae:\ 7, ~ KODDHUNEHT N0.1€3HOro JEHCTBHA KOT.10arperara. COOTBETCTBYIOUH
HOMHHATLHOH 3arpy3ke KoTnoarperata.s

RILI ~oTnoarperara omnpexesacTcs Ha OCHOBAHHH MAcNOPTHAIX JAaHHBIX WM HA
OCHOBAHHH DPOXMMHO-HANANOYHBIX  HCOWTAHHH KoTloarperara. Haxoumerocsa B
TEXHHYCCKH HCMPABHOM K OTIKEHHOM COCTOAHHH. HcnbrTaHHa KOT.10arperaros
NPOBOIATCR [0 MTBEPAKIEHHOH METOIHKE CHEUHHATHINPOBAHHBIMH OPraHH3aUHAMH,
HOPMbl PAcX01a TOILTHBA

ECIH 31 KOT0arperatoM YCTRHOBIEH JKOHOMalilep UIA HArpeBa MHTaTeTbHOW
BOJLI WTH TeIL1000MEHHHXK 118 MmoJlorpesa JyThesoro Bo3ayxa oOmui KILJ
KOT.10arperara OpHHHMAaeTca ¢ YHETOM VTHIH3aTOpa.

4.4. Yieabunle HOpMBI PpacxoJa TOMJIHBR Ha BHIPACOTKY TELIOTH A
KOTI0ArperaTos Ha HOMHHATHLHON Harpy3ke (NACNOPTHbIE JAHHBIC) NPHBEISHH B TadM!.3
[Iprnoxenns 3. [IpH OTKIOHEHMH HArpviKH OT HOMHHATLHOH YACIbHBLIE HODMBI
OOpeleoTCE B COOTBETCTBHHE ¢ HOPMATHBHAIMH XAPAKTEPHCTHKAMH KOT.10arperaros.
HopMaTHBHas XApaKTEPHCTHKA ONpelelseT H3MEeHEHHe BeTHUMHLI YACMBHOIO pacxoia
torvBa. K v.T.T/x (kr v.rsTkan, Bo BceM IdManmas’oHe Harpy3oK KOT.10arperara ot

MHHHMATHHO® J0 MaKCRMaIbHOHK [ 14].
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142,86
b = f(Q.a) = —50 »

KA,
rae n°* - paxTHuecxnit KI1JI xoTesRoro arperara npH i-o#t Harpyske.

[Ipy OTKIOHEHAH YCIO0BHH 3KCILTyaTauHM HOOKHBl ObiThb  OnNpelelenyy
HOPMaTHBHBIE KOXPODOHIIHEHTHI:
e KOXpPUUHEHT A, YYRTHIBAIOUIHH IKCILTYATAUMOHHYIO HAIPY3KY KOT.10arperara;
e xodddpuuseHT K; yuuTHBaoumMi pabotry korioarperata €3 XBocTOBuI
[IOBEPXHOCTEH Harpesna,

 KO3PuuHEHT K , YYHTHIBAOMHHA HCIO/Ib30BAHHE HEPACYETHRIX BHIOB TOTLTHBEA.

Koxddbuuientr K, Kz, K; — oopenelstorcs Kax OTHOLUEHHE BEIHMHH VIEIbHOro
pacXoJa TOILIHBA [IPH GaKTHYECKHX Harpylkax KoT.0arperata B VCIOBHAX

IXKCILTY2TAUHN K YIEIBHOMY PacXoXQy TOILUIHBA T1pH  ONTHMATLHEIX  VCIOBHSX
IKCILTYATAUHH ApH HOMHHAIBLHOH Harpyske:

(big )™

K ='(—bT‘—" (4.5)

[Ipn padoTe xoTi10arperara ¢ YCTaQHOBJIEHHBIMH XBOCTOBAIMH MOBEPXHOCTAMH Ha
PACYETHOM TOTLIHBE H B HOMHHATLHOM DeXHMe KOoXPhHUHEHTh! PABHA CIHHHLE.

13 HEKOTOPBIX THIIOB KOTI0B 3HauycHHA KoxbdHuHenta K; npuseleHbl 3 Ta01.4
[Ipiwoxenus 3.

Koxpduuient K; onpeacnscres To/ibKO MPH OTCYTCTBHH HYFYHHLIX IKOHOMIIICPOR
B KOTIAX NaPONPOHIBOAHTCILHOCTLIO 10 20 T/4 OpH napameTpax. COOTBETCTBMOUIMX

HOMHHAILHOH Harpyike. 3HaucHHR K; B 3aBHCHMOCTH M8 PAVIHYHAIX BHIOB TOMIHBA
[IpHBEIEHbI HITKE!

Tormso 3nayertse A
["a3 1.025 - 1.0535 |
Masvr 1.03 - 1.037
KaMeRHbI VT0.1b 1.07 - 1.08
. bypbid vro.b 1.07 - 1.08

Menbigee IHadesne xodpduuuenta K; NpHHHMAETCR I8 KOTI0Arperatos Thia
OKBP.LUBA. dosinee — ana ko108 tHRa lHyxosa, KPLLU.BBII.

Koxppnumeur Ky 1A CeKIMOHHLIX CTUTHLHBIY H YYTYHHBIX KOT0R THma HP-18.
"Muhck-1", "Yuusepcan”, "Ty1a-3" H Ip.. a TaxKe UIA NapoBbLIX KOT/IOB THma E-179.
TONKH KOTOPHLIX OOOPYIOBAHBLI KOJMOCHHKOBOH DPelleTKONHHC PYYHBIM OOCTYAGIBAHHCM.
TPH CKHFAHHH PAJOBBIX YTiIell C colepxkaHdeMm Menouu (Kkracce 0+6MM) Goaee 60%
OpHHHMaeTca paBHBIM .15 —1a anTpauuTa; 1,17 -1 KaMenssix yraeit; 1.2 — 11 OYphIX
yraeii.

11 ocTalbHbIX kKoTaoarperatoB koddpduimedr K; onpereisercd Mo Be IATHHE
OTEPh TEILTOTH TOTOK OT MEXAHHYECKOro HEJOXOora B 3aBHCHMOCTH OT THNIA TONOYHOIO

YCTPOHCTBA, 30/IbHOCTH H QPAKUHOHHOIQ COCTaBa TOILTHBA:

q:‘: ) K.u -qa!
K,=1+
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X
rae. 44,9, -—COOTBETCTBEHHO HOPMAaTHBHAA (NMPOEKTHAA) BETHIHHA NOTEPh TEILUIOTHl OT
MEXAHHYeCKOro HeJokora B ucxonuas,%:

K, - nonpasxa Ha comepxanne Menoqy (knace (+6mMum). BeTaguua nonpasxd npubeena
HHKE.

Coaepxanue MenouH (Kaace K
0+6MM) B TOrLUHBE, %
535 1,0
60 1,03
70 1,1
80 1,22
90 1.4

4.5. ¥ 1eapHble HOpMbI PACX0AA TOTUIABA HA BHIPacOTKY | T ROPMATLROrO napa,

KT v.T./T, IPH HTANLNMH napa 2675.5 xJlx /xr (639 kxa/kr) ook armocdepHoM JaRIEHHRA
OIpeae1IeTes 110 COOTHOUWIEHHIO:

b=bn '(I+Knpw) (4.7)

rae: b, - pacuerHas yaeabHas HOPMa pacxo/a TOILTHBA HA BTA00TXY | T EOPMATBHOMO
napa, KT v.T. T. 3HAYEHHA Y1e/bHRIX HOPM NpHBelens! B 13013 [Ipuaokenns 3;
K 1pw = KOXOOHUHEHT | YUYHTLIBAUOLWMA IOTEPH TEMLTOTHI C NPOIYBOYHOHR BOIOH.

[lepecueT napa 3 KOTAA B HOPMATBHBIH BLINOMHATCA 10 POPMYE:
G =Gy U, — 1) 1, (4.8.)

rae: G ~ NapoNpOH3BOIMTEILHOCTD KOTEILHOH B HODMATLHONM [1ape. KI/4.
G,, = NapOOPOH3BOAMTEILHOCTE KOTEILHOHK B PaO0UeM nape. xT/1;
[ ], ~COOTBETCTBEHHO IHTAILNHA Napa H MHTATEAbHOH 30I0l. KUK KT (KXAVKT);

[, - IMTAILOHA HOPMANLHOro napa. pasHas 2675.5 kil (639 xxa1xr).

4.6. [1px HATHYMM B KOTEILHONH HECKOILKHX KOTIOB PA3HAIX THNOB CPEIHAR HOPMA
PaAcX0.1a VCIOBHOIO TOMJIHEA HA BRIPAOOTKY TEILTOTH 3a LIAHHPYEMbH OEDHOI. KT
y.7.T.0x (v v.7./T kan), onpeaensercs xaK cpeJHeB3BeMersas BEIHUAHA 00 QOpMYIe:

be'Qi‘

b =]
L "

2.0,

t=|

(4.9)

rie:5 — ROpMa YAETHLHOIO PAacXoAa TOILTHBA JIA i-ro KOTI & y.17.T.1K (\ v.1./T kam);
O - BBIPAGOTKR TEILTOTHI (Napa) i ~M KOThoM 3a rnanupyemuit neproa, [Tk(I'kai);
N — KOJTHYECTBO KOTNOB B KOTCJILHOH.

b3



4.7. YaeabHblit pacxo] yCJIOBHOIO TOILNIHB2 A2 PACTONKY KOT.J2a C y4eToy
TEXHO.JOCHYECKOFO NPOLECCa 3aBHCHT OT MIIOMIANH [MOBEPXHOCTH HArpeBa KOT.1a, quc

d H
JUTHTETLHOCTH 0cTaHoBOK KoTaa (1aba. S Ipunoxerns 3 ).

4.8. [lepecdeT yC/I08HOTO TOILINBA B yer B BAaTypanbHOE B, .. BRUIOTHSSTCY g

COOTBETCTBHH ¢ XAPAKTEPHCTHKOH TOMNMBA H 3HAYEHHEM KATOPHHHOIO 3KBHBAleyTa 0o
Qopyy.Ie:

B..=B_/2 (4.10)
rae: 3 — KanopHRHBOE K03dPHIHEHT, onpeaciseMblii 10 COOTHOLICHHIO:
3=QE/Q;M (4”)

rae: Qf’ m —HH3I03A TEIUIOTA CTOPaHHA YCIOBHOrO TOIWMHMBA. paBHas 29309 xTxir

(KKQUKT) ;

07 - Hu3was Temn10Ta CrOPaHHA HATYPAIBHOTO TOILTMBA (TBEPIOrO. KILIXOO :
- 3

rasoobpasHoro),  KILK/KT(M’)[kkaV/kr(M’)],  OnpeleneTcs  CEPTHOHKATOM L

1200PAaTOPHAIM ARATH3IOM.

114 NPpHOTBKEHHBIX PACYETOB MOMHO M0/Ib30BATLCS BEIHYHHAMHE  KAIOPHIIHBIX
JKBHBAIEHTOB, MpHBeICHHBIMH 8 Tadu. 7 [Ipunoxkenus 3.

4.9. YcraHosi1eHHble HA TEMOJHEPreTHYIECKOM NPEAOPUSTHH HOPMEI TicX01a
TOILTIBA [I0/L1eKAT KOPPCKTHPOBKE 11a OCHOBIHHH TPOBEACHHS JHEProCOCDeraiCUIHX
MCPONPHATHH o SKCILTYATAUHOHHBIX HCNLITAHHH TOIUTHBOHMCIOJLIYIOUIMX  arreraros.
Hcnumanus 1074HB NPOBOILMTLCS TOJNLKO IMOCAC [IPOBEICHHS OOLCKTOB B HCITaBHOR
COCTOSHHE H OQOPM.ICHHA COOTBETCTBYIOWIETO AKTA

4.10. Q19 KOHTPO:IA IKOHOMHHHOCTH padOTHl KOTEIBHAIX H BO3MO.KHOCTH
COMTOCTABICHUSA [LIAHOBHIX [IOKAZATENCH ¢ OTYETHLIMHM, NOTPEOHOCTD B TOMLTBE W
VICIbHbIC PACXOIbl TOMIHBA MOTYT ObiThb MPEACTAB/MEHbLl B PaCHeTe HA BHITAVOTKY
TCILIOTLL OTIIVCRAEMOI'0 ¢ KOUTIEXTOPOB KOTEILHOH.

[ToTpeOHOCTs B YCII0OBHOM TOILIHBE HA IIPOM3BOACTBO TEIUIOTHI, OTIIVCRASMOTO C

KO-L1eXTOpOB KoTe:lbHOH. T v.T./[ UK (T y.1./T kan), onpexensercs no ¢opmye:

-3
B:rm _'Qunm bamnlo (412)
rae: (., — KOJIHYECTBO OTIYUWIEHHOI O TEILIOTHI 32 paccMarpHBaeMklit neprol, LIxtl xa1);

b,.— VvieibHa® HOPMA Ppacxoda YCIOBHOTO 1OMIHBA HAa BHPAaCOTKY TeMLIOTHL

OTITYCK2EMOTO B TEIL1I0BVIO ceTh. KT v.T./[ JIk (k1. v.7./T kau1).

4.11. YiersHut pacxon yciaosHoro tommBa, kr y.T/T Dk (kr. y.T.Ixa7). Ha
OTITYCK TEIUTOTH ONPeNeIseTCs No gopMyaam:

b =b/(1-K_) (4.13)

rae: Kew — KOXPOHUHEHT, YYHTBIBRIOUIMK pacxXod TEIIOTh (TOILIHBA) Ha COOCT3EHHBIC
HYATHI KOTETbHOR.%,(CM.pa3aen 3),

HITH
3412 142,

Bom = e - 100 (4.14) b =3280 00 (4.19a)
qcpx r?cp.:
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NCIMO

rae: Te,x. — CPeIHMB KO3QOHIMEHT MOAE3IHOro AeHCTBAS HETTO C YHETOM pacxofa
TENIOThI Ha COOCTBEHHRIE HYKAB! KOTENbHOMR, %, ONpesenseTca N0 COOTROIIEHHIO!

) K,
Mae =(12F,)° (l"'iﬁﬁ' (4.15)

Ko>QdHIMEHT , yIMTLIBAIOMHHA PAcXo] TOILIHBA HAa COOCTBEMHRIC HYKIN KOTehHOM, %,
onpeleeTcs:

100
Z b (4.16)

ju]

rae: b.,— yIembHBIl pacxo1 TOMLIHBA HA i-€ HY:KIbI KOTeNbHOH, kT v.1./T Lk
(xr. v.1./T xat)

1 — KOIHYEeCTBO DA IHYHBIX COLCTBEHHAIX HY)KI KOTEILHOH, TPEeOVIOUIHX 3aTPaT TOILIHBL

4.12. [Ipumepni pacueros.

[Ipumep 1. OnpeseMTs nOTpeOHOCTL KOTEILHOH B TOMIHBE HA PacTONKY KOTIA €
LIOWATLI0 MOBEPXHOCTH Harpesa 138 M~.I'padHKOM PEMOHTHBIX HAPEIYCMOTPEHSI
CleTVIOIIHe OCTaHOoBKM KoTnoB: no 48 u-2; no 24u-2:no 12 a - 5.

l. ITo t202. 6 [IpHaoskeng 3 HAXOIHMM YISIBHAIA PACX0X TOMMBA. KT V.T. HQ OIHY
PACTONKY KOTIA B JABHCHMOCTH OT MNPOJOCKMTEILHOCTH OCTRHOBKH H BhIUHCIAEM

IOTPEOHOCTD B TOILTHBE HA LIPEAYCMOTPEHHBIE IPAPHKOM DEMOHTHLIX PAa0OT PACTOUKH
KOT.1a:

B om =800x2 + 400x2 + 200x5 =3400 kT y.T

[Ipuvep 2. OnpezenTs YIETHHYO HOPMY pacxosa TOmHBA Ha BuipadotTxy 1 7
HODMAIBHOMO 1apa 118 KOTEeAbHOH ¢ narsio Kkorlamu JRBP - 4/15. padotarowiem Ha
npupoaHosm raze. K111 xotnos 90.8%.

. HaxomM pacuyeTHyo YIenbHyld HOPMY Pacx0.J3 TOILTHBA Ha BLIpadoTKy | T
HOPMATLHOIO napa no 1aoa.5 HpHaoxenHs 3 METO10M HHTEPOO IALHH:

b, = 100.654 xr y.1./1

2. Haxoaum mo Tab:a.7 [lpunoxennsa 2 xO>pPHUHERT, yUYHTLIBAUOUIHA [OTEPH
TEIL10TH C IPO.IyBOYHOH BOAOH, pasHbiM (,]3.

5. [To ¢opmvie (4.5) onpenenseM VAETLHYXO HOpMY pacxola TOMUIHBA Ha
BBIPAOOTKY | T HOPMATIHLHOrO Napa ¢ YYETOM [IOTEPL TEILI0TH C NPOAOYBOUHOH BOOOAH:

b = 100,654x(1+0,13) = 113,74 xr y.T/T
[Ipumep 3. Ompese;uTs DOTPeOHOCTD B TOILTHBE 0 I8YM OTONHTEIbHBM KOTETHHEIM.

Koteasrag Ne 1 mveer 5 xotnos JKBP-4/13, pamrazomﬁx Ha MPHPOIHOM rase.
TEILI0TBOPHOM cnocoOHacThiO 355895 T /v (8500 xavena). [LTomans noBepXEOCTH
Harpena xaxaoro kotna 138 m2. K1 xotnoarperara 88%. 3annasHpoBadbi JBe
OCTaHOBKH KOT/IOB B [OX IMPONOJ/DKHTEIBLHOCTEIO 48 4 H Oo.1ee.
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FoJ0BO# pacxod TELIOTH cocTarAseT & Ha otomnenue 70342 I'Hx (16800 I'ka),
senTraunio 17585 I'[Lx (4200 I'kan), ropagee pogocHabxernue 77041 Tl (18400

I'xa1), cobcTsesnnie Byt 3601 [Tk (860 I'kan), noTepy TENnoTH B TEU10BOH cery
837 [JIx (200 I'ka).

1. OnpexensieM T0OI0OBYIO BEIPaOOTKY TEILIOTHL:
Q..,=70342+17585+77041+3601+837= 169406 I Ik (40460 I'aw1)

2. TIpoH3BOMHM mepecdeT TEILIOTH B M HOPMATLHOrO napa no gopmyne (4.6):

G, = 169406x10" /2675,5=63317,5 m

3. HaxomHM VIEIBbHVIO HOpMY pacxoia YC.I0BHOr0 TOILTHBA Ha BeIpabotxy 1 m
HOPMATBHOTO TIapa no gopmyne (4.5), TpHHKMaN :
b,=103,76 xr v.1..m napa (1a61.4.2) u Kiipoa =0,13 (1a6n.3.7)

b =103.86x(1+0,13) = 117,4 kr y.T. /m napa

4. BuiyHCIA€M pacXo TOILTHBA Ha BhipaGOTKY Napa KOTEAbHOMK 1o dopmy:e (4.1):

B =63317,5x117.4x10° =7433.5 T v.T.

5. OnpeaeasieM noTpeOHOCTL B TOIUIMBE 118 PACTOMKH KOT.10B. [lo 1adn. 4.3 Haxopim

vICIbHBIH PACXOX TOILTHBA 18 pACTONKH KOT/13 PH OCTAHOBKE KOT/Ia Ha 48 1 800,
cbiuie 48 94 -1 200 xr v.T.

B, =(800x2 + 1200x2) x10” =4 T y.T.
6. OOwnas NOTEeOHOCTh B VCIIOBHOM TOILTHBE 1A KOTENBLHOH Ne | cocTaBHuT:

B =8+ B8,=7455.5 +4=T4537.5 T y.7T.
7. OrnpeaenseM KLTOPHHAHBIH KOXPOHUHEHT 1o Qopmyae (4.9):

2= 35589.5/29309 =1,214
8. Onpexengem noTpeQHOCTL B MPHPOIHOM raze koreldbHOH Ne | no dopmvie (<.3):

B . = 7437.5 x10%1,214 = 6126.4 Thic.M’ =6,126 MM

Korteaptasg Ne 2 itmeer 1Ba kotaa MI'-2, padoTaiomux Ha yriie Mapkd AM TerL10TsOpHOH

COCOOHOCTBIY —6922 4 k/lwkr (6450 xxkawkr) H obecneuuBaer OTOILIeHHE KHIbIX
- b

3Januit. [L1omaTs noBepXHOCTH Harpesa 0JHOro sorna 64.6 M°. 3ariaHuHpoBaHa 0Ira

OCTAHOBKA KOTI2 B I'O.X NPOJO.TKHTEIbHOCTHIO 0o1ee 48 4, ['onoBas BripaGoTKa TSILIOTH
koTes1bHOH 12561 [k (3000 Mxaur).

|.HaxoauM yIeTHHYIO HOPMY PACXOMa YCIOBHOTO TOILTHBA Ha BLIPAGOTKY TEILIOTH [0
T201. 5 [Ipuioxeuns 3 pasor 50,9 xr y. 1./ T Ik (213 xr y.1./kxa0).
2. BBIYHCISIEM TOTPEOHOCTD B TOILTHBE Ha BbIPaOOTKY PaCcHETHOIO KOMMYECTB2 TeLI0TH:

B. =12561x50.9 = 639355 kT y.T.

3. OnpeaesiseM DOTPeOHOCTH B TOILTHBE HAa PacTONKY KOTJIOB 1o Tabn.4.3 passod 600
KT V.T.

4. OnpeaeseM 00IIyI0 NOTPEOHOCTh B TOILTHBE:
B= B, + B =639355 + 600 = 639955 xr y.T.

3. OmpeaenseM K10 pHHHLL JKBHBAIEHT HATYPATLHOrO TOILTHBA 110 dopmy:ie t4.9):
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J =26922,4/29309 = 0,919
6. Burmcanex onotpebocTs koTensrolt No2 B yrne mapsxu AM o dopwmyre (4.8):

B, .. =6439955x10" /0,919 = 696,4 1

IIpavep 4. OnpezeaxTs NOTPEOHOCTD B TOILTHMBE HA OTOVCK TEINOTH B TEILIOBYIO CeTh
KOTEBHOI ¢ J8vMA KOoT.1amMH MI'-2.

[lroma1e moBepxAocTH Harpesa Kawaoro xotaa 64,6 M2, KIIJ 6pyvrro 65%. Kot:wi
padotarot Ha yriie Mapkd AM. ['omoBas BsipaboTka Terctotw 12561 'k (3000 Mxan).
Pacxo1 Ter1otel Ha coOcTBeHHbIe HY KA 565 [Nk (135 I'xaq).

I. Onpezesem k03 GHUHEHT , YUMTHIBAIOLIKI pacx0] TEILIOTH HA COGCTBEHHBIE HY K .IhI
KOTE.ILHOH :

K_ =565 /12561 =0,045

2. Paccumremaem cpenuit K11 HeTTo xoTensHoit ¢ yaeTOM pacxona Te10TH Ha
COGCTBEHHBIC HVKIAR KOTEABHOH N0 Gopmyne (4.13):

™ = 65 x(1-0,045) = 62,075 %

3. BaMHCIAEM  yICIbHbIH PacXOX YCJAOBHOTO TOILTHBA Ha BHPAaOOTKY TCLIOTHL
OTLYCKAEMOr0 B TEIUIOBYIO CETh :

34.12

™ 62,075
4. OnpegesieM K0aHYeCTBA TCMAOTHI, OTIYCKAEMOro B TEML10BYO CCTh:

b

xi00 =549 xr y.1./T Tk (229.8 x5 v.1/T xa1)

Ooma = 12561 = 565 = 11996 T'IIx (2865 'xa1)

5. HaxoaMM  MOTPeGHOCTE B YCJIOBHOM  TOILTHBE H3 [IPOH3BOACTBO TEILIOTH,
OTINVCKAEMOT0 ¢ KOLICKTOPOB KOTENBHOHM:!

B, =11996x54.9=658580 xr y.T1=638.6 Tv.T.
6. [Tpon3BoIHM nEpecHeT YCIIOBHOTO TOIUTHBA B HATYPATLHOE (CM. MPHMED 3):

B_=658.6/0919=716,6T
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5. ONPEJE/IEHHE KO.THYECTBA SJIEKTPOSHEPI'MH, TPEBYEMOIQ Jii5
BLIPAEOTKH TEILIOTHI

5.1. Pacxod 3MeKTPO3HEpIH¥ HA NPOM3BOACTBEHHHIE HYKB YCHOBHO Moy
pasie T Ha TeXHOTOrHYCCKHE. CBIIAHHBIC HENOCPENCTBCHAO C BbIpaGoTkoj
TPAaHCNIOPTHPOBAHKHEM  TEMIIOThE OT KOTEMBHBLIX /0 NOTPEOHTENA, H BCIOMOraTe, Ty,
(narrpiMep, MPOH3BOJACTBEHHBIX MACTEPCKUX, CKIaN0B TOIUIHBA H T.1.).

Pacxoanl 31eKTPOZHEDPritH H2 BCIOMOraTefbHLIE HYXAB! HE YIUTBIBalOTCy p
pacdeTaX, NOCKOILKY HE CBA3AHH HEMNOCPCACTBEHHO C MNPOUECCAMH BbIpadorky
MOTPeO.IeHHA TEILIOTHI.

5.2. PacxoIbf H2 TEXHOIOIMHYECKHE HYWKIb! BKIOYAIOT B cebs Pacxo 1kt
)IEKTPOJHEPrHH HA TATOIYThEBhIE YCTPOHCTBA (BEHTWIATOPHI. MBIMOCOCH), Hacocy
MHTATEIbHbEC. LMPKY.IALUHOHHEIE, XHMBOIOOYHCTKH, MAasyTHbi€, BaKYYMHbIC; Opupoz
MEXAHH3IMOD X8 TPAHCMOPTHPOBAHHA TOIIMBA B KOTENbHBIX, TOMUIMBONOIIOTORKy.

TOTTHBONOIAYH. LLTAK030I0VIXIEHHA (IPOOHIKH. YT.1e3a0pachiBaTe. H, TpaHCIopTeps,,
CKpelepHhIe JTe0eIKH U np. )

5.53. CyMMapHoe KO.TMYECTBO JICKTPOIHEPIHM 33 MNaHHpyeMbiH nepnol, xBry.
onpeaciaercs 110 QOpMyIe:

3= Oy + Ty + Fpc + 9 (5.1)

rae 3m_ ' 3,,,1_., v D e s 3,,,, - KOJIHYECTBO MEKTPOIHEPI HH, TPEOYEMOE COOTBETCTBEHHO LA

TEXHOSIOMHYECKOro ODOPV,IOBAHHA., HMEIOWEro JJICKTPONPHBOL, HA TPAHCIIOPTHDOBAHHE
TEILIOHOCHTE IR OT HCTOUYHHKKA 10 NOTPEOHTE A, Ha NTePeKauKy TeILIOHOCHTENS B HACOCHbIX
CTAHUHAX MPU NOIYYCHHH TEILIOTHI CO CTOPONLI, HAa COOCTBEHHBIE HYXAB KOTE.IbHOJ

(ocBelucHHe., BEHTWIAWMKO. [HOTEPH B CETAX, HA [OXLEMHO-TPAHCMOPTHAIL,
BCMOMOTATE.ThHbLIC MEXAHHIMBI H MMD. ).

5.4. KoTiryecTBo 21eXKTPOIHEDHH HA APHBOA TEXHOJOIHYECKOro o0opy10BaHus.
kBT.4, onpezeasercs no popmye:

n

D> NZK,
3 == (5.2)

TLEX »

),

rie N, — HOMHHATBHAA MOMIHOCTS i-ro Isurartend, kBT, npHHIMaercs H3 NacnopTHbIX
AJ3AHHBIX]

Z;—- NoJe3Hoe BpeMs padoTH i-ro 00OpVIOBaHHA, q;

K,, ~ x03bdHOIeHT HCNIOTB30BAHAS MOIUTHOCTH 1€KTPooCOpYaOBAHNA;

n, — K1 i-ro anexrpooGopyAOBAHRAL,

n — KOJTHYECTBO 3EKTPOOOODYIOBAHHA.

5.5. KodddhHumenT HCOOMBLIOBAHMH  MOWIHOCTH  3nexTpoobopyaosadid
OMpele;AeTCH IPAKTHIECKEM [TYTEM KAK OTHOLUEHHE AKTHBHOH MOIIHOCTH OTIETHHOIO

OIPHEMHHKA ( UTH I'PYTUTH HX) K HOMHHUTLHOMY (I1acIOPTHOMY) 3HAYCHHIO:

K,=N_, /N, (5.3
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Kpenkoro pactsopa coad XB-13-J11-52 ¢ anextpomsurateleM MomuocTsio 3 kBT
neperaqnsaromui racoc 2KM-20/30 ¢ anextponBurarenem MouwrHoctsio 3 xBT; Hacoc
ropagero BolocHabxeHus HHC 38-44 ¢ anextponsurarerem Mommoctsio 7 kBT
nomHTO4HbIA Hacoc 2 KM-20/30 ¢ anexTpoasurarenem MomuocTslo 4 kBT, nUTaTe THEL]
Hacoc HHHCT 38-176 ¢ anextpoisurartesneM momuoctsio 30 xBr: xkomnpeccop CO7A ¢
J/IeKTpOoaBMTare.1eM MOMIHOCTLIO 4 kBt1. KotensHat ocBemaercs 12 cBeTMILHHKAME C
MoutHocThio J1aMn 0,1 xBt xaxasiit.

[LuTebHOCTS OTONHTEIbHOrO neproaa 4920 4. Unc1o 9acos padoTh! HACOCOB!

CCTCBOIO

4320,

TOPSUETo

BOJOCHAOXKeH s,

NOIITATOYHOTO.

MHTATCIRAOTID

AEKAPOOHU2HPOBAHHOH BOALI, HCXOTHOH BOABl — 8400, mepexkadsd cOIIHOro pacTaopa.

NPOMALBXHY ¥

BIpLIXIEHUS  HUILTPOB

[Ipoao.csutesHOoCTe paboThl  BEHTHAATODA

600,

NePeKAYHBAIOMErQ
oTaeneHds JexapooHazaund 8§-00,

2600.

Kommpeccopa — {800 4.1]p0.J0. kM TEBHOCT JEHCTBHA OCBETHTE.IbHOH Harpyviki 4804 g.
1. Pacyer seaem no ¢opsyaam (5.21), (5.22), pe3vibTaThl paceeToB CBOIEM B

TQO.THIY.

Obopvosanie

niMococ [H9
| Benmiwmatop BIH-8

BeHTHaTon LI4-70 Nel
Hacoc:
CCTCBOH
HCXOJIHOH BO.IN
AEKAPOOHHIHPOBAHHOH
BO.JIhi
MPOMBIBOYHOH BOIBI
[IEPEKAYKH COIRHOTO
pacTBoOpa
[ePeKAYHBIIOMHH
ropsagero
BOIOCHAOKCHHR
DO ITOHTOYHR K
MRTATE.ILHE

KoMpeccop
UTOIO

1

Tadauna
Ve~ Tmamcrs 1 Mo ¥ UVentder | Do I Mo T oo o
Mowmsocts | Koappn- | Pacqer- | [lpoioa- | Pacxoz
JNeKTpO- | IHEHT Had MO~ | XKATEIL- | JICKTPO-
ABUraTENA, | cmpoca HOCTh HOCTh | JHeDro,
kBT | Kc NKc. xBt | pagorsy | kxBra |
3.7x2 095 | 10.85 8100 90972.0 1
) 3480 37688.4
S.7x2 0.95 10.85 8400 90972.9
3480 37688.4
1.5 0.7 1.05 8400 3820.0
30.0 0.8 24.0 4920 118080
7.0 0.8 560 | 8400 47040
17,0 0,8 13.6 8400 114240
1.5 0.7 .05 | 600 650
3.0 0,8 2.4 600 1440
3.0 0.8 2.4 2600 6240
7,0 0,8 3,6 3400 47040
———-—n————-__—-—l-‘—_—‘————!
4.0 0.8 2 8400 | 26880 |
30 0.8 24.0 8400 201600
4.0 28 | 1800 5040
834570.8

2. OnmpenensieM KOJHUYECTBO MEKTPOIHEPIHHK HA ocBemenHe no goomyne (5.16):

Jocs = 0,1 x 12 x 4800 = 5760 xBr.9.

3. OnpeaenseM oOmee KOJAIECTBO AIEKTPOIHEPIRH, TOTPEOAREMOC KOTEBHOH 33

ron:

I =834370,8 + 5760 = 840130,8 xBT.4.
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K. - xoadduunenT cnpoca, onpeIeseTcs ONMLITHLIM MyTeM, OPHEHTAPOBOMHLIE 3Haveyy
Aax paz;iHgHoro obopyIosanus npusencHs 8 1abn.10 [pun. 4.

5.21. TIpivepni pacueTos.

IMpumep 1. OnpeieanTs MOUHOCTL MEKTPOIBHIATENA LA NPHBOOA JIBDMOCOCa
JH-9 Ha Kotie, padoraiomeM Ha Ky3HEUKOM KAMEHHOM YTI€ € MaKCHMAThHppy
pacxodoM Tominsa 287 xr/4. [lonxoe pamienue, co3JaBagMoOE IOBIMOCOCOM, 8.4 vy
po.cT., KILA ycraoswi 0,69. Tennosan moumiocts  kotna 2,5 MBT (2,15 [xavy),
Temneparypa yxoxsmux razos 180 °C.

1. Onpeae1aeM TEOLETHUYSCKHH 0OneM NPDOIYKTOB CropaHns no Tadil. 5.2 [Tous. 4
paBHBIM 6,58 HMI/Kr: KOOPOAUHEHT H3OBITRA BO3XYXA B YXOMIIHX rasax 1,6. '

2. OrpegenseM NPOH3IBOIUTELHOCTD IbIMOCACa oo ¢opMyne (5.8):

273+ 180
V- =1,1x287x6.58x1.6x ————— = 55151 uv’

273

3. Onpeatisem MOMHKOCTE MIEKTPOIBKHIaTens no hopmyae (5.6):

5790.9x78.4
2= 3600x102¢0.60 7} KB
Ipumep 2. OnpenennTs  1OTpeOASCMYVIO  MOWHOCTL K KOJIHHECTRO

LICKTPOIHCPUHH 33 OTONUTEABLHBIH  (epHo) A8 CeTenorfo  Hacoca  IN4S-30).
MpouzsoreasHocTs Hacoca 49.1 1/4, nHanop 30.5 M, KIT nacochoit yeranosxu 0.7.
[1p00/1KHTEILHOCTD OTOMHTEILHOTO eproaa 4920 y.

Pacyer npon3IsoaHM o popmye (S.11).
. OnpeaeaseMm pacuyeTHYO IAEKTPHYCSCKYIO MOWHOCTD!

49.1x30.5x10°

V= —m
3600x102x0.7
9

2. Onpeleldem KO.IHYECTBO JJICKTPOJHEPrHH 33 OTONMHTEILHRGI MepHOI Mo
popmyiaam (5.21) u (3.22) ¢ yaetom T120.1.5.10:

=5.83 xBr

2=35.83x4920x0.8 = 22946.88 kBT.4

[Ipavep 3. OnpeaesHTs roz0BYIO NOTPEOHOCTD B MIEKTPOOHEPIHH OTOMHTE TbHO-
[IPOH3IBOICTBEREOJ KOTEILHOH ¢ 4eThipbMA KoTiaamu JE 4-14 M. Kotermhan padoTaeT
Ha HYAKObl OTOILICHHA, TOPAIEro BONOCHAOKEHHS H TEXHOMOTHUSCKHE HVKIb.

B xoTemsHoHd ycradwosaeHnl: 4 miMococa [JH-9 ¢ anexTpoaBHIaTeLIMH
MOLIHOCTBIO 3.7 KBT. padoTaromue B OTONUTENbHELE HEpHOL. B HEOTONNHTE1bHE JEDHO
- 2 IpIMococa; 4 IvTheBRIX BeHTHIsTOpa B/IH-8 ¢ 3:exTpoaBHraTesMa MOMHOCTBIO 3.7
KBT, pexnMm pabGoThl B TeYeHHME roJa, KaK Y OWMOCOCOB: BEHTILIATOp  OTIEIERUA
JexapOOHH3AUAK ¢ JnekTpoasurateneM 1.5 xBr: ceresoit wnacoc LHC 60-99 ¢
ITEKTPOABHIATEIEM MOWHEOCTHIO 30 KBT: Hacoc Goxa MPUIroTOB/IEHHA HCXOAHOH BO.TH €
IMEKTPOIBAraTeIeN MOMEOCTEIO 7 kBT, Hacoc mexapGoru3HposaHHOH Bomsl JKM-6 ¢
JIEKTPOIBHIZTEICM MOWIHOCTHIO 17 KBT: Hacoc mnpoMsBogHOll BoApl BOIOPOL
KaTHOHMTOBLIX GrbTpoB 2K-20/18 ¢ anexrpompuratenem 1,5 xBr; macoc nepex@dkd
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rie Jjm — yAeThHBIH pacxon snextposneprun B LITTL, kBr/MBT (xBr.w/Txan);
Q.m — Tennosas MowHocTs LTI, MBT(I'kan/y);

Z mn =~ TPOJOIKHTEILHOCTD HCIIONL3IOBAHHA 3CKTPHYECKOH RArpY3KH 32 ILTaHUPYeMbl
nepHoa, .

Y zensHblfi pacxol 3nexTpodHepruu mpHHaMaoT 2.32 (2.7) kB MBr(kBr.w/Tkan)
i UTII, obecueuusatomero ropsyee BOJOCHA0KEHHE H OTOILIEHHE 3J1aHWUH no
3aBHCIMON ¥ HezasucHMoOll cxemam; 0,76(0,88) — ang L[TT1, obecnewisaromero ropsdee
BOJOCHAO:KeHHE H OTOMAeHHE 3aHHIt mo IJneBatoproA cxeme: 1,56(1.81) xw LTI
(OoiLiepHo#, HacOCHOM), 00eCeIHBAIOLLIEro OTOILICHHE O 3aBHCAMOIl CXeMe ¢ HACOCaAMH
CMELICHHS H rops4dee BOJOCHAO/KEHIE [0 HE3IABHCHMOA CXeMe C IMPKY.ISITHOHHBIMH
HacCOCaMH.

5.17. KonnuectBo exTpojHepruy, tpedyemoe 118 ocBewenns LTI kBr.4.
oupeaeseres 1o popmyne:

e =3aFZ,, , (5.19)

rae 3’2 — ynenpHBIA pacXod JMEKTPOIHEPIHH Ha OcCBelmeHAe . npwurMaetcs  0.009
kBT.'M";

;
£~ mowaws LTI, w75

Zoce — TIPOAOIKHTEALHOCTL HCIIOIL30BAHHA OCBETHTEILHOK HAIDYIKH 3A ILIAHHPYEMAIH
nepito, M.

5.18. Koanuecrso anexrpoadeprun , norpednsemoe npuoopamis Ki{ll u A | xBr.u,
ONpPEeIEIRSTCR °

n
3m = Z IVnplznp: ' (520)
1=
rae V., — MOIOHOCTD i-ro 1puGopa ., B cpemieM MoxeT Ot npuHsTa 0.065 xBT:
L np: — MTPOAOJLKHTENLHOCTD ACHCTBHA MPHOOPA B TEYECHHE DACCMATPHBAEMOrO NMEPHOIa;
n — KO.IHYECTBO NPUOOPOB.
5.19. NpexenbHble 3HAYEHHA YACJABHBIX PACXOJ0B LIEKTDOIHETIHHE HA BHIPAOOTKY
Tern1oThl KoTennubiMH, KBT/MBT (xBT.w/T kan), npuseaenss 8 1201, 7- 9 [Ipua. 4.
520. Jl1a  OpHEHTHPOBOYHBIX pacHETOB  KOJMHYSCTBO  YIEXTPOIHEPIHH,

NOTCeO/IAeMOe  MEKTPOOOOPYAOBAHHEM KOTEeNbHOH. KBT.9. MOXHO oOpele.MTs OO
dopmyie:

L]
— )
3= N,Z,, (5.21)
twl
rie N, ~— pacueTrHad ONeKTpHYeckas Harpylka i-ro XlexTponpaemHnxa. xBr,
onpeae;siemasn no dopmyne (3.22);
Z, - TNPONODKHMTEILHOCTh HCIONB30BAHMA JIEKTPOOOOPYIOBAHHA B ILTAHHPYEMOM

nepHoae, 4,
n — KO,IMIECTBO IEKTPOOOOPYIOBAHMA.

= 79
N, ,=N_K_ (5.22
rae Njem — YCTaHOBNEHHAs (NaCNOPTRAN ) MOLIHOCTS X1EKTPONpHeMHEKA, KBT:
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n.- KI1I1 nepelaw, mpHHUMaeTcA paBHOR M pemenHoi 0,85-0,9, KmMHOpeMmennoj
0,97-0,98, 3youaroi 0,98, mpu nomowu MydTsl (Henocpeacrsento) 1,0.

cKpeOKOBBIX TPAHCIOPTEPOB M IIHEKOB

B G-R(K I +S)
367T}n ’ (514)

rie R~ xod>dPHUHEHT, YUHTHLIBAIOMAH YyBeIH4YeHHE COMPOTHBACHHA INPH Incke,
npuHuMaercs 1.2-1,5;

K - x0>bOHULHEHT COMPOTHRICHHSA MaTepHaNa, NpuHuMaercs s v 4,2-1,6, 214 3073
- +,0:
[, - ATHHA MepeMeuleHHs [PY3a. M:

S - BHICOTA 0.TbeMa MPY3AM;
KOBLIOBOFO 2.1€BaTOpA

N, ,=G,5/367n, . (5.
rie G — NPOH3BOIMTEILHOCTL KOBIIOBOTO 3j€BaTopa. T/4.

3.13. KOIHYeCTBO DIeXTPOJIHEpPruH, HeoOXOIHMOE VIS OCBEIIEHHA KOTEIBHO,
kBr.4. ofnpeieadercs NO YHCTY M MOMHOCTH VCTAHOBICHHBIX CBETH.ILHHKOB H
P00 TAKHTEILHOCTH TOPEHNUA INEKTPHYECKHX JJaMl 1o popmye:

L

el

L
L

3,_,._«. = Z"an Z_'ln ’ (5]6)

rae.¥, ., —~ MOUIHOCTD i-I'0 YCTAHOBJICHHOTO CBETIILHHKA , KBT;

L\, — 4YHCIO 42COB HCNO/L3OBAHHA OCBETHTEIBLHOrO MAaKCHMyMa, Y, MPH OTCVTCTBHH

JAHHBLIX TIPHUHHMACTCR: 119 HENPSPLIBHOH PadOTLi MPH  HAIHYHM  eCTECTBEHHOIrO

ocseiteHHA paBHuM 4800 4, NpH OTCITCTBUH ecTecTBEHHOro ocpemenus 7700 43
N — KO/IHYECTBO CBETILTbHHKOB.

5.14. [ToTepH 21exKTPOIHEPIHH B CCTAX MPHRUMAIOTCA 1o 1adi. s [lpi.a. 4.

5.15. TlpH OTCYTCTBHH JAHHBIX IS pacyeTa KOJIHYECTBO IJIEKTPOOJHEPriH HA
NMPOYHE HYAIb (PEUHPKYHUHA B8Ok B KOHTYPE. NOINHTKA TEMNIOBOH CETH., OCBCUICHHE
KOTEIbHOM. NOTEPH B PACHPeIeMTIbHONR CSTH ¥ ~WIOBbIX TpaHcdopMmaTopax. £acoTa
verpoiicts KII1 # A u np.), kBT, MoxkeT OMTL Onpeae.IeHo YKpYMHEHHBIM pPacyeToM [0
popmy.ie:

anp = ‘V:UPQWZ.H ’ (517)

rie V)J - viIetsHas notpediaseMas MOIIHOCTh 00OPYIOBAHHA. kBT/MBT(xBT. 2 rranh.

PACXOA 3MEKTPOIHEPIrHH KOTOPLIM YYHTHIBAETCA B COCTaBE pacxoia Ha BRIPAGOTKY
TEILTOTHI. IPHHHMAaeTC 1o 1adu. 6 [lpun. 4 ;

() nn— PACUETHHIl PaCcXOA OTITYCKAENMOI0 KOJIHYecTBa TemwioTh, MBT(I kan/u);
Z,, — NPOJOCKATEIbHOCTD HCNOJb3OBAHHA MAKCHMYMa TEIUIOBOH HAIPY3KH. Y.

5.16. KoTHYeCTBO 3neKTpO3HEprHH HAa oToyck Tewiorsi ot L{TT1., kBr.q. MOXKel
OBITH ONMpeJe/leHO YKPYITHEHHBIM PaciyeToM N0 GopMy.ie:
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a,,a, — xoxpdHuKeHTR! H30LTKA BO3XYXa COOTBETCTBEHHO B TONKE M YXOIAMMX rasax,
nprHEMvarored oo tabn.3 [Ipun. 4;

t,, — TeMneparypa XOoNomHOro Bo3ayxa, npuuuMaercs 20°C;

t,. — TeMIepaTypa yXOIfMmHX razos, °C;

B - pacxon Tornusaa, Kr, onpexensercs no dopmyne (4.1):
h,,, — 6apomeTpHueckoe naBnexxe, klla.

5.9. Ilpn OTCYTCTBHH JaHHBIX ANA PACHETa KOIHYECTBO 21ENTPOIHEDrHH HA

OPHBOA JJEKTPOJABMTATENEH  TATOJYTHEBLIX MAamMH, KBT.9, NDHOTCAEHHO  MOXHO
ONpeIeIHTL N0 PpopMynam:
U1 BEHTHIATOPA

Ip = VB3}‘,.310'3 ; (3.9)

A IBIMOCOCA

3 =V.3,,,107, (3.10)

rae 3),,‘3, 3_“.,_{-- YAeNbHbIE PAcXoJbl INEKTPOIHEPrHH COOTBETCTBCHHO HA [10Jayy

BO3IyX2 JYTheBhIMKH BEHTHIATOPAMH H HAa YOATCHHE VXOISIIHX rasos IbIMOCOCAMH,
kKBT. @ 1000:°, npurumatorcs oo tadn.4 [Ipwi. 4.

5.10. MowHocte MexTpoaBurarens QUi NpHBO1A HACOCA. kX5T. ONpeIeseTes
no gopmyie:

GH

N =0z 36000, °

(5.11)

rae G — pacxoa TEeIUIOHOCHTENA, KI/d;
H ~ Hanop co3xaBaeMblil HACOCOM. M;
n, -~ KI1 #acocHOH YCTaHOBKH.

5.11. MoinHOCTE ANEKTPOABHraTe;A AR npuBoJA KoMapeccopa, KBr,
ofipele.IeTCH N0 opmyne:

P,
N, =GRTIn— /7, , (5.12)
H

rae (, — IPOH3BOIHTEILHOCTD KOMIIPECCOPa, KI/c;

R - vaerwHas razosas nocrosHHas.pasHadt 287 Ik /(xr.’K);

T - remneparypa . °K;

P;. P: — COOTBETCTBEHHO HAYANLHOE H KOHEYHOC JaB/eHuR rasa, Ma:
n. — KI1JI koMopeccOpHO#l yCTAHOBKH.

5.12. Momkocts 3nexTpoaBurareneff, kBT, 114 [mOpABOIA  MEXAHHIMOB
TPaHCNOpTepoB onpeaeiiercy 1o gopmynam:
FOPH30HTAIBHOIO AEHTOTHOrO TPAHCNopTepa 6e3 TpOMEXYTOTEIX
cOpacniBaTeneit

Gr
[.367n,
rae G, — MPOK3BOAXTENLHOCTH TPAHCIIOPTEPA, T/4;
{; —padogad LMHA TPAHCOOPTEDA, M;

N, = (5.13)
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rie Vipa , Nu— COOTBETCTBEHHO CPCAHAA AKTHBHA H HOMHHARILHAX MOLUHOCTH, KBT.
I14 rpyTmsl MPHEMHHKOB, HMEIOLIHX pa3snHYHbIe PEXHMBI paboTel, onpeaeisercy
cpeTHEB3BeLIeH b K03GQUUMEHT HCNONbL3OBAHHSA AKTMBHOH MOUIHOCTH O QOpMyIe:

"
2 N2
K,=5—"1, (5.4)
2. N2,
in}
rie N, — cpeIHeB3BelIeHHAd HOMHHATIbHAK MOLOGHOCTL [PYNIB MEXTPOOOOPY.IOBIKAY,
kBT
Z,— NEPpHOI BLEMeHH, K KOTOPOMY OTHECCHBLI HOMHHAIbHAIC BETHYHHB! MOIUTHOCTH. u;
Z, —- 10.Ie3HOE BEesta padOThl KAXKIOrO JICMEHTA ICKTPOOOOPYSAOBAHHKA 32 ILTAHHEY eMblj
nepHOa. Y.
5.6. KoauyecTBO NIEKTPODIEPrHH. TpeOyeMO€ Ha TOILTHBOIPHIOTORICHHE,
TOTLIHBONOIAYY 30.I0UL12KOViAIeHHe, KBT.M, nOpH OTCYTCTBHH JaHHBIX LIS pacseTa
OLCHHBASTCA 10 QOPMY.IE!

3!?! = 3_‘.0.HIQ¢JMZ:H ’ 13.3)

Je D . —  VIeTbHAIH  pacXxoad  JNEKTPOIHEPrHH HA  TOMLIHBOMPHTOTORISHiE,

TOMAHBONOIAYY H 30iouLriakoviaicHHe, KB, WMBT (kBr.w [ kan), npsinmaerca co 120..
| TTpua. 4.

(O .. — MaKCHMLILHAA MOLLHOCTE KOTCALIO Mo oTnveky Teiiorbi. MBT(rav .

Zm —IPO20DKUTEILHOCTL PA0OTBI OOOPYI0BANNA 8 ILTAHHPYCMOM [1€PHOLE, U,

3. 7. MOoWHOCTD JICKTPOIBHIATCA (VIR IPHBOAA BCHTHIATOPOB H abiMococos. xBr.
ONPCILIAeTCa Mo Qopmy.ie:

y VH _

{ &{ O0) - 10-,!7 ) 'J()‘)
r1c } - NpOH3IEOIHTEILHOCTL BEHTILIATOPA (IpIMOcoca), M /¢,
H — 0.THOC 22BICHHE, CO1ABIEMOE BCHTHISTOPOM {IBIMOCOCOM). MM.BOL.CT.

n7— KIL1 veTaHOBKIL. IPHHHMAETCA O MACNOPTHHIM JAHHbIM.

5.8. VYIzapHat NPOH3BOOMTEBLHOCTL — TAMOJYTbEBBIX YCTaHOBOK. M [,LK
(M3. Tka), onpeaensercs o QopMynaMm:
11 BEHTHIATOPA

273+1 1013

V =BV ?%a . <7
J 0273 hy, ‘
18 JIbIMOCOCA
v - By 273+t 5.8)
= a : J.6
f o _'I.'I 273 »

rae V7 — teopersuecknit 05beM BOIAYXA, HEOOXOMMBI! V1A MOMHOTO cropanns 1M3 (1
KI') TOTLTHBA. HM3/M3 (HMJ3/KT), npuHHMaeTes no 1ada.2 [1pun. 4;

V - TeopeTHuecKHii 00beM MPOMYKTOB CropaHus, HM3/M3 (uM3/kr), mpHriHMaeTcs 0
Tadn. 2 [lpun. 4.
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6. ONPEIEIEHHE KOJIHMMECTBA BObI JJI BLIPABOTKH TEILIOTHI

6.1. KomrgecTBO BOIK Ha KOMMYHAMBLHLIX TEIUIOIHEPreTHYeCKHX MpeTIPRITHIX,
Tpebyemoe A BWpabOTKH TEIUTOTHI, ClaraeTcs H3 pacxoJOB HA Pa30Boe€ HalONHEEHE

CHCTeM OTOILTCHHA, BEHTHIAUHH, TPyOONpOBOLNOB TCILIOBRIX ceTedi, pacxonos Ha
HOJNHTXY CHCTEMH TemnocHadxeHns, COOCTBEHHRIE HYX T XOTENLHOMH:

V=V4+Vm+Vm+ZVm . (6.1)
fal

rae V, —obbem BOIbI HA 3aN0THEHHE TEILUIOBOH CeTH, M

V. o — 06BEM BOIH HA NOIIHTKY CHCTEMEBL TEIUIOCHAGKEHHSR, M,

V., —00beM BOIN Ha COOCTBEHHMIE HYXIbL, M;

Vo= 00bEM BOI: HA 1AMOIHEHHE CHCTEMBI OTOILICHHSA / —f0 NOTpeOHTE s, M';
n — KO.IH4eCTBO noTpeduTees.

6.2. O6beM BOZE Ha HAMOMHEHME CHCTEM OTOILICHHS, M , MPHCOETMHCHHBIX

OTpeOHTENCH ONPEILNACTCA IO [TOKAZAHHAM NPHOOPOB YuETA, a2 NPH AX OTCYICTBHH MO
dopmyne:

Vo = D V0, (6.2)

(=]

rac v - VIeNbHLIA oGbeM Boanl, M/ MBT [M’/(Fkan/u)), onpeteascrcs B 3aBHCHMOCTH OT
X2PAKTCPHCTHKH CHCTEMA! H pacdeTHOro rpaduka temuepanyp no raoa. 1 [lpua. 3;
() , — MaKCHMATLHAIA TEL10BOR MTOTOK HA OTOoUleH e I-r0 noTpedHTeas. MBT (['xavg);

n — KO.THYCCTBO CHCTEM OTOIUICHHA.

Q0veM BOIBl B OTIeNbHAIX JNEMEHTAX CHCTCMHK OTOILIEHHR OPHBEICH B Ta01.2
[Ipun. 5.

6.3. O6beMm BOAK HA HAMOMHEHHE MECTHBIX CHCTEM [OPAYEro BOJIOCHAOKEHHS IPH
OTKPLITOH CHCTEME TEILUTOCHAOKEHHA ONpeneiIseTcs U3 pacyera 5.2 M’ MBT
[6 m’/([kav/4)] cpeanevacoBoit pacueTHOH MOIIHOCTH ropAvYero BOAOCHAOKCHHSA.

6.4. [IpH OTCYTCTBHH JAHHEIX O THIIE HArpeBaTEThHLIX NMPHOOPOB I0DYCKAETCH
IPHHEHMaTh OPHEHTHPOBOYHO YAeidbHbIH 00OBbEM BOIHK HA HAMTOJIHEHHE MECTHBIX CHCTEM
OTOILIEHHA 3JaHHR 10 BceMy oObeMy B pasmepe 259 M /MBT [30 ™M /(Txavu)]
CYMMADHOI0O PAcYeTHOrO 4acOBOT0O PACX0ia TSIUIOTH Ha OTOILICHHE ¥ BEHTHIRIIIO.

6.5. ObveM BOZW 18 HAMNOJHEHHA  TPYOOOPOBOJIOB TEILTOBBIX CETEH. M
BLIMHC.IS€TCA B 3J3BHCHMOCTH OT HX IUIOUIAAM CEYSHHUN H TPOTSDKEHHOCTH 0O QopMYy.ie:

3

Y

Vome = 2 Valda (6.3)

jmt
rae v, - yoeqeHuH 00beM BOIN B TpyOONpoBoae i-ro JHameTpa NPOTTKEHHOCTHIO
1 M, M°/M, npeEEMaerca no tatn. 3 [Ipnan. S;
[, — OPOTKEHHOCTD YIaCTKa TEINOBOM CETH /-0 JHAMETPA. KM,
n— KO.IHYeCTBO VHACTKOB CETH.

Uncno manosHeHuil ompeaeiserci rpagHKoM padoOT MO PEMOHTY H HCITWITAHEAMM
TEIL10BHIX CETeH.
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6.6. O6umi yneapHuE 00BeM BOIEI HA 3AMOJHCHHE MECTHRIX CHCTEM M HADYKHLry
TCIUIOBLIX CeTeil  OPHEHTHPOBOYHO NOMYCKAa€TCS NpPUHMMarh B paMepe  34,5.43 |
' MBT{40-50 /(T 'kan/q)] pacxoaa OTIYIEHHON TEILTOTHL.

6.7. Ko.1gq9ecTBO NOINUTOYHOH BOIKl A/ BOCTIONTHEHHS NNOTEPh TCILIOHOCHTE 1y g
cicTeMax TerrionoTpedieHna H TpydOnpoBoJax TEILIOBOH CETH AOIKHO COOTBETCTRORATY,
BCIMYHHAM yTedeK A 3aKphITOH CHCTEMBI TEIUTOCHAOXKEHHA, ANA OTKPHITOH CHCTewy,
TerL10CHAOKEeHHS JOMOMHHTEIbHO H KO.IH4YECTBY BOJbL, OTOOPAHHONA AN HYXA ropsuerq
BOJOCHAOKEeHHA.

[Tpr SKCILTvaTalMM ¢ Y4EeTOM BO3MOXKHBIX KojeDaHHH yTeuku B TE€YEHME roja g
JABHCHMOCTH OT PeKHMHBIX YCI0BHE paloThl CHCTEMBI TEILTOCHA0XKEHUA HOPMA yTeuxy
B8O ,UIA 3AKDWTOH cHCTeMmul MpHHAMaetcs pasHo# 0,0025/ 9 ot o0wneMa Box 3

TPYOONPOBOIAX TSILTOBLIX CETEH H HEOOCPEACTBEHHO NPHCOCIHHAEMBIX K HHM MECTHEIX
CHCTEM OTOILIEHHS H BEHTH.ILIHH 30aHHA. {17 ].

Pacx02a B0.Ibi Ha MOJOHTKY , M*/4, COCTABHT:
114 3QKPRITOA CACTEMbI TEILI0CHAOKEeHHA

G = 0,0025V (6.4)

rze V- o0beM BOAW B TpYOONpOBOJaX TEILUIOBARIX CeTEH H  HENOCPEICTBEHHO

OPHCOCIHHECHHBIX MCCTHBIX CHCTEM OTOILICHHA H BCHTHJ/IAUHH, MJ.

11% OTKPWITOH CHCTEMbI TEILI0CHAOXKEHHA

G™° =0,0025V +G,_ . (6.5)

rae G,, — CpeIHe4acoBOi pacxoa BOObl HA ropstdee BOAOCHAOKEHHE, M /4, ONPeIeIAeTCS
oo dpopmyie:

G = 2 (ghm 1 7)) 16.6)

i=|

h y - 2
rle Sum — HODMA P3ACX0J2 rops4ed BOMNW 1A MOOTPEOHTENA B CYTKH, M /CYTKH,
onpeaeasercs 0o taol. 21 [lpun. I;

- ~r - o h
m, — KO/IK4ECTBO [TOTPEOHTEIEH C HOPMOH pacxoda rops4ed BoAbl § ., »
7, ~ (IPOAO/CAHTEILHOCTD JEHCTBHA CHCTEMAI FOPAYEro BOAOCHA0KECHHS B CYTKH . 4.
n —~ KOSHYECTBO Pa3.THYHLIX [TOTPCOATEICH.

6.8. Ko9ecTBo BOARl. NOTPeOHOE 1A BO3IMELICHHSA VTEIKH, M
dopmyie:

> onpeae:serca 110

V ooon = U noonroon s (6.7)

rae: Z,,m = MPOIOTKHTEIBHOCTD ILTAHHPYEMOro HEPHO/IA ITOIIATKH ¢ pacXoIoM U, 1:

6.9. 11 m1aHOBBIX pacyeToB KO.THYECTBA BOMIbl. HEOOXOOMMOro WA BPadOTHA
TEILI0TH  KOTSIbHBLIMH. PaCOTAIOUNMH TOJALKO Ha OTOIUIEHHE H BEeHTWINIIHIO. MOAHO
10.Ib30BAaTLCA KDYIHEHHBIMH HOPMATHBAMH pacXoZa BOMM HA pa30Boe HamojHEHHE H

NOIIHTKY CHCTEM OTOILICHHS H HAPYKHBIX TEIUIOBLIX ceTeii B paiMepe 0,1-0,12 w/TAK
(0,4-0.5 M /TKat).

6.10. P2cxon BOR Ha MPOAYBKY ONpEAENACTCH KauyecTBOM BOIbI, 1101aBacMOH B
KOTEI, H B KAXKIOM CTy4ae JO/DKEH PaCCHHTHIBATHCA B COOTBETCTBHM C KOHKpETHBIME
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ycrosusm. B ofumem cnyuae pacxox Boani Ha OpPOJYBKY, Xr/d, ompeaensercs no
bopmynam:

G - G, K, +G,K,
np Ku,"-Kd ' (6.8)
G,=—"F—" . (6.9)
Ku‘"Kd"Ku
A K,
G =——r—— .
np Ku, -Kd ’ (6.10)
(G.K, +G,K, - I.K,
G!lp =_L_L___i__£_____; (611)
KQ—KJ'*‘“K-J_KH)
Byt A X5u=S) q
W= 5 .5 - (6.12)

B dopmynax (6.9) «6.12:
G, - pacXoA BO3BPALIAEMOro KOHAEHCATA, KI/9;
G, — pacxo A0GABIACMON XSMKHECKH OMHIEHHON BOIK. KI/Y;

A — NapolpOHIBOAMTCILHOCTh KOT/IA, KI/4, NPHHHMIETCA H3  TeXHMYeCKOil
XAPAKTCPHCTHKH WIH MO HCNMLITAHUAM ),

K K, K, - xapakrepucTuxa (LIEIOMHOCTL HIH CYXOH OCTAaTOK) COOTBETCTBEHHO
Koxaeucarta, 1o6assnscMoll BOIM H Mapd, I'-IKB/KT HIIH VKT

K, — XapaxTepHcTHKA yCTAHORNEHHOH KOHUOEHTPAUHH B KOTIOBOH BOJE, r-3KB/KI HIH
/KT

b — KONMUUECTBO OTCENAPHPOBAXAOIO NAP3A B J0IMX OT PACXOJA MTPOIYBAEMOT BOIN;
Ao s uoe — TPOHIBOIMTEIBHOCTL KOTI2 COOTBETCTBEHHO 1[I0 NEPEIPETOMY H

HACh{INEHHOMY [apy. KI/4:
S5, = CONECOACPKAHHE WM MIEIOYHOCTL COOTBETCTBEHHO NHMTATEILHOH BOJNI.

KOT.IOBOH BOIbI, [1apa. MI-7KB/ 1, OfIpelesideTC XHMHYECKHM aHATH3IOM.

Beauunun Ko K» & - ycTaHABIHBAIOTCA TEWLIOTEXHHYECKHMH HCIIBITRHHAMH
KOoTnoarperara.

6.11. Ilpu orcyrcTBMM JaHHLIX UI% pacyeTa pacxol BOJbI HAa OPOHYBKY, KI/d,
OnpeaesaeTcl OPHEHTHPOBOYHO 10 GopMyJle:

36K, 0,107
G” =_-]_E:T_- ' (6.13)
[ K,0,10%]
Gup = HDQ# ’ (6.133)
L_ Il‘l - {?I J

rae K., — x03pQHIHEHT, YIHTLBAOMME pacxod TEIL1a Ha OpOJYBKY, OPHHHMAETCA MO
tadn.7 [lpun. 2;

Qo ~ HOMHHATLHAR ITPOH3BOIHTEMLHOCTS KoTeapHOH, MBT (I'xan/q);

fve Ine — JHTATLNHA COOTBETCTBEHHO KOTJIOBOH BOILI OPH TeMIIeparype HAchUIIEHHA H
OHTaTeTbHON Boakl, KIDK/Kr (/KT ).
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Tpebyemoe KONHYECTBO BOJLI HA BIPOAYBKY, KI', ONPEACIICTCA:
V = G"PZ"P y (6.14)
e Zap — OPOIOTARTEIBHOCTD npomm q,
6.12. OBitee KOMHYECTBO BOIbI HA HYX/IH BOAONOArOTOBKH, M, OOpene1ictcs 1o
popwmy:e:

D
= Z qufnimr + V;un ’ (615)

im

rze V, — KOIHuecTBO BOIbI. Tpebyemoe A i-ro QUILTPA, M’, OfIpeJeIseTcs no Tada.L, 5
fpuat. 5;

n - KO;IH4eCTBO O.IMHAKOBLIX QHIBTPOB,;

m_ — KOJHYECTBO [TPOLECCOB BIPLIXIEHHA Y pereHepaluuH A8 i -0 QH.IbTpa;

P — KO.THYECTBO Pa3HbIX QHILTPOB;

'y — KOJHHYECTBO BOMbI, BLOIAPUHBaEMOE B ACA3pATOpE (MPH OTCYTCTBHE OXIATHTRIN
BRITIApa), M°, OTIpeeIAeTCR N0 GopMy:Ie:

V-.rr.r = 0*0046,.723 ’ (6 . 6)
rie G, - NPOH3IBOIMTENLHOCTS 1EAIPATOPE, M /u;
Z . — NPO.I0TKHTEILHOCTS PaDOTLI 183IparTopa, Y.

6.13. [lp¥ orcyTcTBHM JAUIHLIX OOULIEE KOJHYECTBO BOAM HA BOJOMNOIIOTC3KY
MOAXET ObITh HAHIEHO NO YKPYIIHCHHLIM JAHHRIM N0 dopmyie:

Vir = VoK oG go +7, (6.17)

bt ¢
rae G ., — npoussoaHTeTbHOCTSL XBO. 1/4y;

o) — YJAEJIBHBLT Pacxol Boxsl Ha coOCTBetHble HYXabi XBO, T HeXoTHOH BOIN Ha | T

XHMHYECKH OYHIICHHON BOIbl. B 3ABHCHMOCTH OT OOLIEH XECTKOCTH BOIbI OPHHHMALTCS
no taoa.2 flpua. 2.

K, — OOMPaBOuMHHWH KOXPDHUHEHT. OpHHHUMAaeMbilf paBHuM | npH Hannumd Caxa
BIDLICICHHUSA H 1.2 [IPH Cro OTCYTCTBHH.

6.14. Pacxoa BOJBI Ha XO3AHCTBEHHO—HTLEBBIE HYMIbl. M°. 9. OMPEIEINETIA 110
QopMyIe:

G, =(a,N K, +aM)/ 24 , (6.18)

rIe a,—HOPMa pacxoia BOIbI HA OJHY TyIEBYIO CETKY, NPUHHMaeTcs 0.5 M /CyTXH:
.Y, — KOTH9€CTBO IYUIEBLIX CETOK;

K. — KO>PQHIHEHT HCNOMB3OBAHHA TyWIEBRIX 3a 14 HaHOONBINEro BOAOMOTPEDIe=ZBA.

OUDEICIACTCH NPAKTHYECKHM [TYTEM. TIPH OTCYTCTBHH NAHHBIX TPHHHMASTCS PABHLM 7.2)

@ — HOpMa Dacx0a BOOuI HAa | YEIOBEKA B CMEHY, IPH OTCYTCTBHH JAHHEIX OpHHHMaETCA
rasHOH 0.045 M~ (cvT.uen.);

M — YHCICHHOCTL PAabOTAOMIEX B CYTKH. Ter.

KovecTso BODEI, pacxoayeMoil Ha XO3SHCTBEHHO~MHTLEBEIC HYXKIHL '
onpelensercs 0o popmyne:
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V,=(a,N K +aM)Z, (6.19)

rae Z — OpOOOJLKHTE TbHOCTE [IIIAHHPYEMOro IEpHOIa, CyT.

6.15. Ilpu OTCYTCTBHH OaHHLIX [ pacyeTa pacxol BOORl HAa XO3SHACTBEHHEO-
MHTBEBBIC HYXKTbl  KOTEJIbHOH (XYIIH, YMBIBAILHHKH. OXJIALKICHHE MOJIIHIIHHKOB,
BPALIAIOUIIXCE MEXAHM3IMOB H IIp.) OPHEHTHPOBOYHO DPHHHMAaeTCR 2-3 M’fcyT. Ha | T
MPOU3BOAMTEILHOCTH KOT/IOB.

6.16. Ha cucremy mnaxo3onoyianeHHs HCMOIB3MOT BOJY MNOCIE MPOMBLBKH

QHIbTPOB, H3 JIYIWIEBLIX H YMBIBATLHHKOB H IPYTYI0 3ArpS3HEHHYIO HAa IPOM3BOICTBE
BOIY. YJETbHBIS KOIHYECTBA BOJW HA CACTEMBI LLI1AKO30JOVIATEHHN. M /T OLIaxa M
30;1kl, IpHBeaeHkl B Tadn.6 [Ipun. 3.

6.17. YaeabHrie MOTEPH BOABl HAa MApOBOE PACOLiTMBAHHE Ma3vTa [IPHHUMAOTCA
0.3 a19 HanopHbX ¢opcyHok R 0,02-0,03 xr/xr MasyTa 118 OapoMeXaHWYeCKHX
HOPCYHOK.

6.18. KonuuectBo BOoanl, TpedyeMoil Ha 0OMKLIBKY KOT:I0B. KT, ONpeleseTcs 0o
dopmyie:

Gadu = Qadw /Cs(t: -1.) . (6.=0)

rae (.., — KOJHYECTBO TCILIOTHI, 3aTpaycHHOE Ha OOMbLIBKY KOT.10B., I Lx (I'xat),
OlIPEICIAETCH B COOTBETCTBHH C pa3lelioM 3;
t..!., — COOTBETCTBEHHO TeMepaTypa ropsyeil H HCX0HOA BOIm. “C.

6.19. J1n4 OTONHTCILHAIX KOTEALHBIX NMPH 3AKDWTOH CHCTEME TEILTOCHAOAKEHHR
NOTPeOHOEC KOMHYCCTBO BOMLI, M, OPHCHTHPOBOYHO MOKET OHTH ompeacieilo  no
popmy.ie:

V=gp0.,K.2 . (6.21)

rie g - yaensHbid pacxon BOXul, 1/4.MBT, nprunmaerca no tada. 7 [lpit. 3,

£ — ILTIOTHOCTL BOJbl. T/M3, NpHHHMaeTcs no 1a0ia 19 [Tpnt, 1.
(0 . — TeIL10Bag MOLHOCTL KoTeibHoH, MBT (I'ka/yv);

K, = ¥0XpPHUHEHT KCNOAL3OBANKS MAKCHMYMA HArpVIKE!

£ - NPOAOIKHTEILHOCTD KOTE/IbHOH B IUTAHHPYEMOM MepHOIe, Y.
[IpH OTKpHITOH cHCTEME TEILTOCHAOXKEHHS X UpHHATOMY 1o dopmvie (6.21)
JHAYEHHIO CIIeJyeT J00aBHTh KOJIMYECTBO BOObI HA ropsgyee BOJOCHAOKEHHE 33

PacYeTHBId MEPHOL NPH HAIHYHH MOKPOTrO 30/I0V.IAB.THBAHHA H [HIPO30S10VIANCHHA
CIeIyeT YUeCThb H 3TOT pPacxoa.

6.20. ITpuMepsl pacyeToB.

[Ipamep 1. OnpeaennTs KOJIHYECTBO BOILI, HEOOXOIHMOE 118 HANOTHEHAS H
TOMHTKH TEIUIOBBIX CETeH H IMPHCOEMUHEHHBIX K HHM CHCTEM OTOILTeHHA 3I2HHM,
OOTYYAONIMX TeIO OT KOoTenHo#, padotratome#t no pexwmy 150-70°C. Cucrema
TEILIOCHA0KEHHA 33KPhITas.

[oxoBas BeipaGoTka TemwntoTw kKorteapHoH 25122 I'Ix (6000 ['wat), pacaerdbld
pacxoa TerwnoTsl 2,984 MBT (2.75 I'ka/y). [TpoTsikerzocts Temw1oBod ceTH 300 M. u3
HEX 200 M mmaderpoM 150 mm w 600 M mamerpoyd 108 MM, 31aHHZ 00OpYI0BaHBI
IYTYHHLIMH PaIHaTOpaMH BbICOTOH S00 MM, TeMmepaTypyniil rpaduk ororwienus 95-70°C.
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[IponoskurensHocTh oTONMTE ILbHOrO NepHona 182 cyr., pacuernag TemmepaTypa
BapyKHOTO BO3Oyx2 -25°C, cpemissn TeMeparypa HapyHOIO BO3AYXa 3a OTOMHTE.THHAL]
nepson —3,4°C.

1. Onpenenigem KQIHYECTBO BOIbI, TPeOyeMOe I 3aMONHEHAR CHCTeM OTOTL e MY
no ¢opsy:re (6.2). [pexsapure;ibHO HaXOAHM YAENbHBLIE 00BEM BOMM B wectmirg
CECTeMAX OTOILICHHA 3aHHKH NMpH nepenaje TeMIepaTyp B CUCTEME OTOIUIEHHS 95.700(
no 1ada. | [Ipwi. 5 papunim 16,8 M3/MBT:

V.. =16,8x2,984 =50,131n".
2. OnpeaetseM KOIHYECTBO BOIbl, Tpedyemoe iR 3ano.IHEHHS HapVAHRIX

TeL10BLIX ceTelt 1o dopmyite (6.3), Henonb3ys naHubie Taba. 3 Ilpua. 5.
V .. =0,2x17,66 + 0,6x7,85= 8,242 M3

3. PaccuntaeM KOTMYECTBO NOMIHTOYHOW BOJB B COOTBEICTBHH C BOpMOHN
DOIMHTKH 110 dopmynaM (6.4) u (6.7).
V... =0,0025 (50,131 +8,242) 24 x 182 = 637,4335:’°.
4. Haxoamuwm ooOuiee KOJHYECTBO BOOLI Ha 3QAMOJHERHE M OOMMHTKY CHCTEMA!
TEILTOCHAOKEHHA:
V =50,131+8.242+637,433=695,806 m".

[Ipumep 2. OnpeleTh KOIHUECTBO BOOW HA HYXIbl KOTENLHON ¢ rO20BONH
BapaCoTROK Tert1a 12561 'Ix (3000 kan) .

PacyeT BedeM Mo yXPYNHCHHBIM JaHHBIM B COOTBETCTBHH C N.6.9. .npaHKHMas
VICIBHOE KOJHYECTBO BoAst B cpeanem 0,11 MY/ T k.

Ootee KO/ IHYECTBO BOALI V1A FOI0BOR BLPAOOTKH TEIL1A COCTABHT:
V =0,11x12561 = 1381.71 m’.

Flpumep 3. OnpeacanTs roosoe KOJAHMECTBO BOALI Ha COOCTBCHHBIE HYAIb)
HMBOJOOUYHCTKH H H2 BHINAP 1ea3paropa. XHMBOIOOYHCTKA O0OPYVIOBAHA IBYMA
HATDHH-RATHOHHTOBMMH diiibTpamu  IHamerpoMm (000 mm. Perenepawsn Hwipos
TDOH3BOIMTCA 2 pasa B cYTkH. [Ipu BIpLIXJIEeHHH QHILTPOB HCMO/b3YETCR OTMABOYHAA
3011 [lpouisoasrensuocts geaspatopa 153 /4. [IpomomxuTensHocTs padoTul
OTIeIeHHA BoaonoaroToski 350 CyT.

1. HaxoauMm pacxol 80Aml Ha B3pBIXAIOUIYIO MPOMBIBKY no Taosa. 5 [ipul. d
CaBHBIM 2.1 M° W Ha pereHepaunio GuisTpa 7.3 M.

2. Haxommm tpedyemoe roaoBOC KOMHUECTRO Boant no popmyvie (6.15):

¥ =(2.1+7.3)2x2x350 +0,004x153x350x24 =18300.8 M’

Opumep 4. OnpeneanTs pacxold BOOM 33 roa Ha OLITOBHIE HYXIHR KOTeTLHOH.
radoTAOmIeH B TPH CMEHW B TedenHe 350 gHed B roxy. HucneHHocts padoTtalommX B
nepBoil cMede 8, BO BTOpoit — 4, B TpeTveh — 3 uell. beIToBbIE NOMEMEHHR 000Dy 10BaHk]
IVIIeM C IBVMSA JynieBhMH ceTkamMu. Kodb)umHeHT #Cnomm30Banny Jymesbix 0.2,

Pacder seaeM no popmyne (6.18).

¥ = (0,5x2x0.5x3 + 0.045(8+4+3)]350 = 761,25 v’
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[IPAJTOXEHHUA

NMPHIOKXKEHHUE
Tab:uus! p1g onpeaeneHus KONHYECTBa NOTped. 19eMOH TeL10ThI

Taoanua 1

CpexHsst TeMmnepaTtypa BHyTPEHHErO BO3yXa A 31aHHH PA3THYHOIO Ha3HAayeHNA

_

HaumeHOBaHHe 30aHHS CE—M
TeMnepanpa
BHYTPEHHETO
_L o — 303X 1 °C
[[OCTHHHIIBI. OOLUEKHTHA. AAMHHHCTPATHBHBIE 31aHHA 18-20
Jdetckie calsl, ACAH. NOJTHKTHHHKH, aMOyaTOpHH. 20
IMCMIAHCEPDL. DONBLHH LB -
BbICUIHE H CPeAHHE ClIeUHAIbHBIC 3ABEJEHHA, 16
00WEeo0pa3oBaTeIbHbIE WIKObI, HKOIbi-HHTEPHATLL.
a00PATOPHH, NpeaNpHATHA OOIECTBEHHOTO MUTAHHA, |
KTVObl. JOM3 KVJIbTVDb!
. TeaTpbl. Marasshbl. NOXKapHbIE JEN0, NpayeyHbie | 15 ;
NHHOTEATPSbI o 14 i
Topakn _ i, 10 |
- Basi 23 |

[Tpumeyanue. Cpeliag TEMNEPATYPA BHYTPEHHETO 803IVNA 1A 31AHHA NPHHATA
10 JAHHbIM [IPOCKTOB OOLIECTBEHHbIX 3AAHHH H YUDEXKICHHH O00CTIVAHBAHHA.

Taoanua 2

[Tonpasoubid KOMPDHIIHEHT, YHHTBIBAIOWHH DATOH CTPOUTETLCTBA 3IAHKA

—— —
C -10 -25 § -30 -3

15 [ 120

)

45 ¢ 230 .33

a

145 |

il

205 1 1.67 1.29 [ 1.17 | 1.08

1.0 0.95 0.90 0.85 0.8 0.80

Tao.mua 3

Y 1ebHbI€ OTONHTENbHbIE XapPAKTEPHCTHKH KHIBIX 3JAHHI. TOCTPoeHHbIX J0 {930 r.

O0beM 30aHHA MO
f HAPYWHOMY
oomepy V. M’

Y aeapHad oTONMUTENbHAA XADAKTEPHCTHRA 1IAHHA §,.
noctpoerHoro a0 1930 r., Brix’.°C) [kxav(a.M.°C)], 118
PanoHOB C HAPDYXXHOH TeMiieparypoH BO3ITyXa [,

ikl

BoiLIe —_0 i

0.323(0.450) ;
0. 442103800 ;

= —

A= S——

0.331(0.283)

el —

i | HuxKe -30 _oT —20 30 30

~300-2000 0.430(0.370) | 0.477(0.410)

2001-3000 | 0.326(0.280) 0.349(0.300)

| 001-10000 | 0.279(0.240) 0.308(0.265)
10001-15000 | 0.244(0.210) 0.267(0.230) |
1500123000 |  0.227(0.195) 0.244(0.210)

____Bosee 23000 0.215(0.185) |  0.227(0.195)

ity

6F

0291(0.230)

0.267(0.230) .
0.230(0.215) .




T&G.-’Ilu.la 4

Yiae1bHas 0TONMHTEIbHAT XAPAKTEPHCTHRA §p UTA KHUIBIX 30aHHH NOCTPOilkK
1930-1958 r.r. 1 nocne 1938 r.

OObewm 31aHHd N0 YaenpHas OTOMHTEIbHAS XAPAKTEPHCTHKA 3aHHS q,.
HapvikHOMY 00Mepy Vi. | BT/(M’.°C) [mﬁ(q.mj CC)], ana paitoHOB C pacueTHOl;
M TeMIIEPATYPOH HAPYWKHOrO Bo3xyxa f, = -30°C,
[IOCTPOHKH
i 1950-1938 r.r. noc;e 1958 r.
O 1 ) )
i 100 | 0.861(0.74) 1.07(0.92)
3 200 0.768(0.66) 0.954(0.82) |
5 00 0.721(0.62) 0.907(0.78)
T 0.69810.60) ’ 0.861(0.74)
i 300 | 0.6750.58) 0.826(0.71)
- 600 0.651(0.36) ’ 0.802(0.69) |
i 700 0.628(0.54) 0.791(0.68)
. 800 __ﬂ 0.616(0.33) 0.779(0.67)
’ 900 0.605(0.52) 0.768(0.66) ]
1000 | 0.593(0.31) 0.756(0.65)
1100 | 0.593(0.30) 0.721(0.62) |
1200 | 0.570¢0.49) 0.698(0.60)
1 300 0.558(0.48) 0.686(0.59)
400 0.347(0.47) 0.675(0.58)
:- 00 0.547(0.47) | 0.663(0.37)
-~ 1700 - 0.535(0.46) 0.640(0.55) |
2000 , 0.523(0).45) 0.616(0.53)
3500 ] 0.512(0.H) 0.605(052) |
_ 3000 ~ 0.350000.43) } 0.582(0.30) |
3300 ] 0.488(0.42) 0.558(0.48) |
000 0.463(0.40) [ 0.547(0.47) |
EESV 0.454(0.39) | 0.535(0.46)
S0 | 0.442(0.38) 0.523(0.45) _
6000 0.43000.37) 0.500(0.43)
7000 0.419(0.36) ~ 0.488(0.42)
: 3000 0.407(0.35) ' 0.477(0.41) l
9000 0.395(0.34) 0.465(0.40)
E 10000 0.384(0.33) 0.454(0.39)
't 11000 | 0.37200.32) ' 0.442(0.38) |
| 12000 0.361¢0.31) ' 0.442(0.38)
— 13000 0.349(0.30) 0.430(0.37)
N 13000 0.349(0.30) 0.430(0.37)
13000 | 0.337(0.29) 0.430(0.37)
20000 0.326(0.28) 0.430(0.37)
. 25000 0.32610.28) 0.430(0.37)
L 30000 | 0.32640.28) 0.430(0.37)
35000 0.326¢0.28) 0,407(0,35)

X




[TponoTxkeHHe 1301, 4

1 2 | 3
' 40000 ~0.314(0.27) 0,4070.33)
45000 0,314(0.27) 0,395(0.33)
| 50000 0302(026) 1 0393034 |

Mpuveyuanue. [[19 pacueTHOH HapyKHOH TEMIEPATyPbl. OTLIYHOM OT fo = -30°C.
NpH ONpEIeICHHH YIEIbHBIX OTOMHTEIbHAIX XaPAKTEDHCTHK CIEIYeT NPHMEHATD
MONpPaBOYHbIA KOIPDULHEHT &

Taomua 3
Y 1e16HAA OTOMUTEILHAS XAPAKTEPHCTHKA G, /KHBIN 332HHIT 1O THIOBBIM IPOSKTaM

A ———

Pacyetnas Obvem | Tcr;::onmej:u. | YaelbHas
| Titrr 333HuUA TeMOSpATYPa |  3JAHUA Brixka1=) | oOTOmMTEILHAR
HAPVKHOIO Vio M XaPAKTEPHCTHRA
BO3IVvXA /. go. Br:(M .°C)
- L C I [kvat (u.n.°Cl
L 2 3 3 5
043/16 | 226 | 24951 | 5147<3H2400) | 0.4690.303)
416 226 28676 [ 576310495560 | 0.43710.30%
130-6/12 1 226 22423 | 3331302860) 1 0.337(0.200)
. mso-sar -26 33616 | 496752427130) 1 0.336(0.289)
M30-412 1 226+ 22373 [3272:5281380) | 03330286
C O30-312 T 26 133552 [49086T422070) | 0.333(0.286)
. 130-2/12 | -26 [ 33603 | 496752(427130) 0.336(0.289)
L M150-1/12 o -26 20426 | 333130(286230) | 0.337(0.200
 M700JT 1 25 b 49665 [ 9ISSR6T8TII0N P 042903691
M46-2/128 i =26 i 18373 | 1506u 129300y | 0. 186:0.160)
CIESI20 T 25 1 8422 1907321620400 | 0.327(0.453)
135-2/12 | -2 12279 264001227000) | 0. -mm 430,
M44-1/06 1 .25 1 14600 zszﬂm*omooy 0.37 10 101
T44-4/16 | -26 | 15820 500024238000y 7 0. -1-+HO 37
160SAM-04/120 1+ 25 | 36149 | 6374-31359300) | 0.30%0. _>.m
36 26133710 [ 483329(313760) 1 0.326(0.280)
[131/12 | 26 | 45430 | 707441(608290) 1 0.334(0.304)
147712 | -26 36547 | 56036mi482000) | 0.349(0.300)
[1-68-01/160-2/78 | -25 | 22828 | 39309%338000) | 0.300(0.34H)

d_
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TafJ..THua §

Y 1e1pHble TEM10BbIe XaPAKTePHCTHKH A1 OTOIUIEHHSA §, H BEHTHIIAUHH g,
g o0necTBeHHBIX 3AaHU I}

1),

Y neabHas TerUioBsas
Obnen XapAKTEePHCTHKA OOUIeCTBEHHLIY
Hauverosanue 31aHuS 3J1aHHA M0 3aauuit npu £, = -30°C
HAPV/KHOMY ) BT/(I':I}.GC)!KKH_T/(‘{.BIJ.ﬂC)]

obmepy Vu, | 14 oTOMTEHMA | A4 BEHTHIALLNY |
ThIC. M° qo qv |
| K 2 3 4
ATMHHHCTPATHBHDIE Ho 5 0.500(0.43) 0.105(0.09) |

3JaHHA 501 - 10 0.442(0,38) 0.093(0.08)

10.01 - 15 0.407(0.35) 0.081(0.07)

o Boaee 15 0.372(0.532) 0.186(0.16)
K1yosl Mo 5 0.430(0.37) 0.291(0.25) |

5.01-10 0.384(0.33) 0.267(0.23)
. - |__bosee 10 0.549(0.50) 0.233(0.20) !
KO TeATPb - Jlo3 0.419(0.36) 0.500(0.437
5.01 ~ 10 0.372(0.32) 0.454(0.39)
_boaee 10 | 0.349(0.30) | 0.442(0.381
| Tearpsl - Jo 10 0.337(0.29) 0.447(0.411
10.01-15 0.53130.27) 0.465(0.40)
15.01 =20 | 0.256(0.22 0.4+42(0.38)
20.01 -30 | 0.233(0.20) 0.419(0.36) |
o bosee 30 0.209(0.18) 0.395(0.54 |
YuusepMar, yuusepcambl, | Jo S 0.442(0.38) -
MAra3Hibl 501 =10 0.384(0.33) 0.093(0.08) |
. boaee 10 0.361(0.31) 0.3140.27)
JeTekie caabl H SCaH o 5 0.442(0.38) 0.128(0.11y
|__Boaee 5 0.595(0.34) 0.116(0.10)
xoan - o3 0.454(0.39) 0,105¢(0.09y
501-10 0.407(0.35) 0.093(0.08;
N | _boee 10 0.384(0.33) 0.08(0.07)
JlaGopatonHbie Kopayea o 5 0.430(0.37) 1.163(1.0)
5.01-10 0.407(0.35) 1.105¢(0.95)
bonee 10 |  0.384(0.33) 1.047(0.90; -'
Boiciie yueOHbie o 10 0.407(0.35) - E
3aBeeHHA. TEXHHKV MBI, 10.01- 15 0.384(0.33 0.116(0.10)
KO.L1€ TKH 15.01 - 20 0.349(0.30) 0.093(0.08) -
- o Boree 20 | 0.279(0.24) 0.093(0.08
MoK IHHHKH. Ho 3 0.465(0.40) - ;
aMOVIaTOPHH. THCITAHCEPbI 5.01 - 10 0.419(0.56) 0,291(0.2% .
10.01 - 15 0.372(0.32) 0,267(0.2> :
BoabHHLb ' Jlo 5 0.465(0.40) 0,337(0.291

5,01 -10 0.419(0,36) 0.326(0.28)
10.01 - 15 0.372(0.32) 0,302(0.26) |

boaee 15 0.349(0.30) 0,291(0.26}




IO.TACHHEe Ta01. 6

L )
| 2 T3 '4
BaHH Ho 5 0.326(0,28) 1,163(1,0) |
5,01 -10 0.291(0.25) 1,105¢0,93)
B | bonee 10 _0.267(0.25) | 1.047(0.50)
[Ipayeuntie Ilo 5 0. 4-4‘7’(0 :8) 0,950(0.80)
5,01 - 10 0.384(0.33 0,907(0,78)
. boaee 10 0.361(0.31) 0.872(0.75)
I OCTHHITULI | ,[Io 5 0,300(0.43) 0,577(0.32) ﬂ‘
' . 3.01-10 0.+42(0.38) 0,535(0.29)
+ 10.01 - 15 0.407(0.45) 0,293(0.25)
i - " boaee 15 0.372(0.52) | 0.754(0.65) |
[peanpuamiz L Ho 3 0.407(0.53) 0.814(0.70) !
| oouwlecTeendoro natanus. - 3.01 - 10 0.3840.55) 0.756(0.63)
HaOPHKIE-KVXHH, . Bosee 10 0.349(0.20) 0.698(0.60)
| pecopambt.kade 0+ 0} 100
. [Toxaptisie Jeno ; o 2 0.338(0.48) 0,165(0.14)
! - 2.01 =5 0.553(0.46) 0.105(0.09) |
S N __bonee5 | 0.523(043) | 0.1030.09)
] [apaxs b o 2 0.8140.70) - é
-' . 201 -3 0.698(0.60) - -i
- 301 -3 0.640(0.55) 0.8140.70) |
boreed | 0.382(0.20) 0.736(0.63)

Hpmfewﬁue [L1 1py rHX pacueTHbIX TeMNepanT H&U\‘AHOI‘O BO3IVXA fy IPH
ONPeIeICHHH VACILHOH OTONMHTEILHOH XapaKTEePHCTHRH §o CREAYET IPHMEHRTE

NONPaBOYHbIH KOWPPHUHEHT @, 3HAYeHHS KOTOPOro npHseaeHb B Tab.1.

Taoauua 7

Y1eabHble TEIL10BbIE NADAKTCDHCTHKH AN OTOILIEHHSR §o H BEHTHIASAUMH Gy

el

118 NPOHIBOACTBEHHBIX 32HHI

HasmeoBax e 113HHA

Llexa:
NTYHOIHTEHHBI

MEeHOTUTe U b

TeCMHYEeCKIL

F
'

!

OFben Y e bHast TerL1oBas X3PAKTCPHCTHRD
3JAHHA MO MPOH3BOICTBEHHOMO 3JAHHA §o NPH
HAPY/KHOMY lo= —EOGC.B_EIMJEQLKKIIT;’I q.hli.”C)|
o0OMeEpY, U1 OTOMIEHHA A1 BeHTH IALHH
THiC. M’ g 1 q- ,
2 3 4
[0-15 0.35-0.290.5-025) | 1.38-1.16(1.1-1.0)
50-100 0.29-026(0.25-0.22 1.16-1.05(1.0-0.9)
100-150 | 0,26-0.21(0.22-0.18) | 1.05-0.95(0.9-0.8)
5-10 0.47-0.4110.40-0.35) | 2.91-2.35(2.53-2.0)
10-20 0,41-0.29(0.36-0.25) | 2.35-1.7H2.0-1.3)
20-30 0,29-0.23(0.25-0.20) | L.74-1.40(1.3-1.2) |
Ho 10 0.47-0.35(0.40-0.50) | L.531-1.4(1.5-1.2)
10-50 0.35-0.29(0.50-025) | 1.40-1,16(1.2-1.0)
20-73 0,29-0.22(0.23-0.20) | 1.16-0.70(1.0-0.6)

1
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[Tpodomxkenne 1ag; 9

2 4
KV 3HCUHBII Mo 10 0,47-0,35(0,40-0,30) 0,81-0,70(0.7-0,6)
10-50 0,35-0,29(0,30-0,25) 0,70-0,58(0.6-0,5) |
, 50-100 0,29-0,17(0,25-0,15) | 0,58-0,3 >(0.3-0.3)
' MEXaHOCOOPOUHBIIL. 5-10 | 0.64-0,52(0,40-0,30) 0,47-0,29(0.4-0,25)
 MEXJHHHYECKHil. €ecapHoe 10-15 1 0,52-0,47(0.45-0,40) 0..29-0,17(0,25-0,15)"
. OTIeTIEHME 50-100 0,47-0.44(0,40-0,36) 0,17-0,14(0.15-0.12)
- HHCTPYMEHTAILHOTIO
JepeB000.1e.104Hblil Io 3 0.70-0.64(0.60-0.55) | 0.70-0,58(0.6-0.5)
5-10 0.64-0.62(0.56-0,45) | 0.58-0.52(0.5-0.45)
10-30 0.52-0.47(0.45-0.4) [ 0.52-0.47(0.43-0.4)
MEeTLLTHYECKHN 50-100 0,44-0,41(0.58-0.45) | 0.62-0.52(0.33-0.45)
. KOHCTPVKILHI 100-150 0.41-0.35(0.55-0.50) | 0.52-0.41(0.43-0.35)
- MOKPLITHIT (TATLBAHUYCCKHX Jo 2 0.76-0,70(0.66-0.60) | 5.82-4.65(3.0-4.0)
M Ip.) 2-3 0.70-0.64(0.60-0,55) | 4.65-3.49(4.0-3.0)
5-10 0.70-0.58(0.65-0.60) | 3,49-2.33(5.0-2.0)
DEMOHTHBI| 5-10 | 0.70-0.38(0.65-0.60) | 0.23-0.17(0.2-0.13)
0.38-0.52(0.50-0,45) | 0.17-0.1210.13-0.1)
KOTCILHbIH 100-200 | 0.29(0.25) 0.70(0.60) _—_:
. KOTCIBHLIC {OTOMHTEIbHBIC 2-3 0.12(0.10) 0.58-0.5310.3-0.3)
" H MAPOBbIC) 5-10 0.12(0.10) 0.58-0.3510.3-0.3)
10-20 0.09(0.08) 0,47-0.23(0.+-0.2) |
MacTtepekise 5-10 0.58(0.50) 0.38(0.30)
10-13 0.47(0.40) 0.35(0.39)
15-20 0.41(0.35) 0.29%0.2%)
L 20-30 1 0.33(0.30) 0.23¢0.20y
Hacociibie o 0. 3 1.22(1.05) ~
0.5-1 1.16(1.0) -
-2 0.70(0.60) - |
B _2-3 0.58(0.50) - .
- KomnpeccopHsie Jo 0.5 0.81-2.33(0.70-2.0) —~ j
| 0.5-1 0.70-0.81(0.60-0,70) - |
' [-2 0.52-0.70(0.45-0.60) —~
:T 2-5 0.47-0.52(0.40-0.45) —~
5-10 0.41-0.47(0.55-0.40) B .
- [a3orexepatopHsie 5-10 0.116(0,1) 2.09(1.3)
I R ____________.—-""
“Perenepaus sace:T 25 | 0.35-0.87(0.3-0.75) | 0.58-0.70¢0.3-0.6)
- CKIaIbl XMMHKATOB. KPAcoOK Ho 1 0.99-0.87(0.85-0,75) -
H T.IL 1-2 0.87-0.76(0.75-0,65) ~
* 2-5 0.76-0.67(0.65-0.58) | 0.76-0,67(0.63-0.58"

TL




11poao:rxenue 1adn.7

1 I 3 T 3 3
Cxr1agsl MoJe1ed H riaBHble 1-2 0,95-0,81(0.8-0,7) | —
| MarasHHEI 2-5 0,81-0,7(0,7-0.6) -
5-10 0,7-0.52(0.6-0.45) -
bbITOBBIE H 0.5-1 0.70-0.32(0.60-0,45) -
aTMHHHCTPATHBHO- 1-2 0.55-0.47(0.43-0.40) . -
BCMOMOTaTe. IbHEIC 2-3 0.47-0.38(0.40-0.33) | 0.16-0.14{0.13-0.12)
noMeUIeHHA 5-10 0.58-0.55(0.33-0.30) | 0.14-0.13(0,12-0,11)
| ) . 10-20 1 0.55-0.29(0.30-0.25) 1 0.13-0.12(0.11-0.10)
[IpOXOIHBIE No 0.5 | 1.31-1.40(0.50-1.20) | - |
0.5-2 1.40-0.81(1.20-0.7) ~
; 2-3 0.81-0.64(0.70-0.55) | 0.17-0.12¢0.13-0.1)
_Ka:sapmm H OMELICHHA | 5-10 0.44-0.38(0.38-0.33) | -
| BOXP_ 10415 | 0.38-0.36(0.33-0.31) -

. o N

e — e,

ITpumewanue. 18 IpYrux pacyeTHBIX TeMNEpamyp HAPYKHOro BO3IvXa [, TNpH
Ofnpele;IeHHH  VAEIbHOH OTOMHTE1bHOR XApaKTePHCTHRKH ¢, CIeIVET IPHMEHSATH
NMONPABOYHBI KOIQOHUHEHT 4. 3HaYEHHA KOTOPOro MpHBEIeHb! B Ta01. 2,

Tadanua S
Tem100TIa4a H3I0IHPOBAKKLIX TCILTONPOBO 0B B MOIBAIAN H TEXHHYECKHX MO IMO.1b8X

3JaHH#T (1PH KOYpbHUKEeHTE YPpexkTHBHOCTH 3o 1suHu 0.75)[12]

e e e ———— P ey e e s e Py S

-t | Tenaootia4a | M H30.IHPOBAKHON TPYORL. BT/M (KKXV/4.M). NPH IHaMeTPe
I
°ocC ML RS A 1SS b
W TS0 RSSO 40 TS0 65 TR0 T00 TS T NS0 200
; | 3 i | | | |

16 - 20 i 2 | |
13.8 172 1206 12581292 33%430400%5.6 75.7 | 82.6 | 1138
65 18 22 1 27 34 | 37 | 45 | 3 163 ; IS | 9 | 106 - 146
155 189123212021 31.8 1387 147315421 646 783 1912 1 1256
7020 . 24 5 30 | 36 | 3L [ 30 | 60 | 69 . 85 | 100 | 116 160
17.2 206 ' 25.8 [ 31.0 1353 ' 43.0 ' 51.6 | 59.3 1 71.4 1 86.0 | 99.8 ' 1376 |
5,02 020 B[40 H [ 356 75 90 | 109 | 127 ' 175 |
189 232 0 284 ! 344 [ 37.8 (473 1 359 1 645 774 0 93.7 | 1092 1 150.5




Ilpoaoaxenne a6y g

Y

1 | 2 3 4 | 5 6 7 8 9 [ 10 [ 11 | 12 | 137
95 | 30 | 36 | 44 | 55 | 60 | 72| 89 | 101|121 | 147 | 170 | 234"
| 25.8  31.0 | 37.8 145.6 1 51.6 | 61.9 | 76.5 | 86.9 | 104.1 { 1264 | 1462 | 2012
100 | 32 | 38 47 5 64 77 935 108 | 129 | 156 | 181 | 2507
127.5 13271404 1 49.0 | 55.0 1 66.2 [ 81.7 | 92.9 | 110.9 | 134.2 | 1557 | 2154 |
05 | 34 ¢ 41 | 30 | 61 | 68 | 8 | 101 | 115 | 137 | 166 | 193 | 266
29.2 35314301525 05851705869 98.0 1178|1428 166.0 | 2233
(10 | 36 & (52| 65 | 12 | 87 | 108 | 122 145 | 176 [ 205 | 287
| P31.0 37.8 147559 619 0 74.8 1929 | 1049} 1247 | 1514 ) 176.3 | 2425
1151 38 27 | 55 1 69 | 76 1 92 | 114 | 129 | 154 | 186 | 217 | 299
327 204 14730593 0 654 79.1 | 98.0 | 1109 | 132.4 | 160.0 | 1866 | 257
(120 40 4938 ¢+ 72 {80 ¢ 98 | 120|136 | 163 | 197 | 229 i 315
344 431 0 49.9 - 61.9 1 68.8 . 843 [ 1032 | 117.0 | 140.2 | 169.4 | 1969 | 2709
125 | 42 Liﬂiﬁiﬁiimiﬁﬁilﬂﬂﬁiﬁ
36.1 439 15250 65.4 ! 722, 88.6 | 109.2 | 123.8 | 147.1 | 178.0 | 207,53 | 285.5
130 ) 4 33 | 64 ' 80 ; 88 ; 108 | 133 | 151 | 180 | 217 | 253 | 348 )
| 378 2361550 68.8 ° 75.7:92.9 | 1143 | 129.9 | 1548 | 186.6 | 217.6 | 2993
135 | 47 6 | 67 @ 83 | 93 « 113 | 140 | 158 | 189 | 228 | 263 | 365 |
| 404 2821376 7221 80.8 | 97.2 | 1204 | 1359 | 162.5 | 196.1 | 227.9 | 3139
140 | 49 9 . 71 - 87 1 98 . 119 | 145 { 165 | 198 { 238 [ 278 | |
42.1 307 611 0 748 843 1025 1247 | 1419 1170.5 1 2047 | 23901,
Tadauua 9
[ToHMxUOWKH KOYPDHUHEHT HA TEN.100TIAHY CTATLHbIX
31EKTPOCBAPHBIX MPAMOLOBHBIX TPYO K
YCA0BHbBIH |
- amametp. 10 15 | 20 23 32 40 50
MM |
Koxpdu- | 0.82 0.85 0.93 0.9 0.9 0.94 0.93
UHeHT N ] |



Tad:mua 10
KorPdHUHEHTBI TENTOOTIaYH 1UIA NOBEPXHOCTEH @y H an[5]

BHyTpeHHAS Koz ditum- HapyxHas nosepxsocTs EmcpT
NOBEPXHOCTh enT Ten- OrPAKIAUOIUHX KOHCTPYKLIHHA LHEHT Ten-
OrPAKIAOMHMX nm;naqu 00T 124K
KOHCTPY KLl Br/(>°C) Br (o)
[mcla:;v [1oar
L __(L“- M -_C)] 1 - - N 1 (u. w.°C) :
S R R N B ;
1. CreH. noaos, 8.7(7.5) | 1. Hapyv:kHbIX CTEH. DOKPBITHI. 23(19.8)
rI1aTRHX [IePEKPHITHH HA1 Npoe3JaMH H HA
OOTO.TKOB. X010 IHBIMH (0€3 orpakIaromux
DOTO.IKOB € | CTEHOK) NOANONbaMH B CeBepHOH |
BBRICTITIAOIIHMH | CTPOHTETbHO-KTHMATHYECKOIl
peOpaMH npH 30HE
OTHOLIEHHM | 2. [epexpbiTHil HA X010 IHBLMH 17(14,6)
BRICOTBI 1 peoep | [101BAAMH. COOOLIAFOUIHMHCA ¢
X PAaCCTOAHHIO @ HaApY/KHbBIM BO3IYXOM:
MEKTIY MPAHAMH ePeKPLITHH HA1 X010 IHBIMH (C *
COCEIHHX pedep OTrPLKIZKOUWHMH CTEHRKAMH )
aa <05 MO UTONBAMH H X0.I0THBIMH l
yTakaMH B CeBepHOH |
Y ToTO.IKOB © 7.6(6.3) CTPOHTCILHO-KIUMATHYCCKON * |
BBICTITIAIOMIHMH | 30HC
peOpaMH MpH 5. llepexpslTHil YyepaauHblX H HAX 12(10.3) |
OTHOLIEHHH HECOTAILTHBACMBLIMH [TOIBAJIAMH CO
ha > 0.3 CBETOBbIMH NPOEMAMH B CTEHAX. 3
TAKCKE HAPYXKHBIX CTEH ¢
3. 3CHHUTHBIX 9.9(8.5) BO3.:I}'IHHOFI HpOC.'IDﬁKGﬁ.
doHapeit BEHTHJIHPDYEMOH HAPVAHLIM
BO3OYXOM
4. [lepexpbiTHil HA1 HEOTAILTHBA- 6(5.2
eMBIMH MOIBANIAMH 03 CBETOBbBIX 1
NPOEMOB B CTCHaAX. Pacno/oxeH-
HbIX BHILIE YPOBHN 32M.TH. H Hal
TEOTAILTHBACMbIMH TeXHHYESCKHMH
[0.IMO/IbAMH, PACHO.JOKEHHRIMH
| _ HH>XX€ VDOBHA 3E€M.H _ _

¥5



Taﬁ:mua 1
[Tonpasowusif ko3dduuuent B

Inayeuusa xorbobduuenta B

[IpOaOTAMTE ILHOCTD

HaAXOKJICHHA B 114 IS CBIMTYYHX | 1A OO€KIB!
NOMELICHNH MaTepHala. HECHIMYYHX | MATEPHAIIOB
H3Je1HH. 0Je# bl H MaTepHAIOB H

| TPQHCMIOPTHBIX CPEICTB | TPAHCIODTA

' [11a nepsoro yaca 0.5 l 0.4 0.35
| JL'14 BTOpOTO Haca 0.3 0.25 0.2
- 11s TpeThero 4aca | 0.2 0.15 0,12

L

Taomiua 12
3HaueHHA KOXPPHUHEHTOB 3AaTCHEHHS CBETOBOro npoema ¥ru ¥ H OTHOCHTEILHOL
OPOHHKAHHA COTHEUHOR pRIaAUit AF it Ay COOTBETCTBEHHO OKOH H 3eHHTHBIX QOHapej;

- NeNe 3nauenne koxbduunentos e, W ke X,
n.n. . B JCPCBAHHLIX IJIH | B METLLIHYECKIX
. 34110/ 1HeHHe CBETOBOIO IooeMa LIacTMACCOBBLIX neperneTax
[eperLeTax
Weu V.| ke ks | Wey W kr sk,
1 | [BycIOoHHOE OCTexIeHHe < ;
TCILTOO TPK IO H M *
OKDPLITHEM HA BHYTPCHHSM 4|
CTCKIE: i
| »  JBVXCIOfHbIE CTERIONA 0.80 0.57 090 ! 057
KeTbi B OIHHAPHBIX j |
nepen1eTax (.75 0.37 0.85 057
' @ IBOHHOE OCTEXIEHHE B 5
| CIAP¢HHbIX [TePerlIST2X 0.65 0.57 | 030 ' 0.37 |
| & JBOHHOEC OCTCKIEHHE 8 ’
pa3ieIbHbIX NeperieTax
i 2 Tpoiinoe ocTex 1eHHe B T | |
Pa3eTbHO-CIIAPeHIIbIX 0.5 0.83 07 - 0383
eperrierax | |
3 | IpvxcIioHinbie CTeKIONAKSTHL Y |
0IMHAPHOE OCTEK1eHHeE 8 0.75 | 0.83 - -
I
pa3l1eTbHbIX MEPSIeTAN 9 .

16



Tadomua 13

Ter. 10071292 OTKPEITO NPO.IOKEHHBIX TPYOONIPOBOAOB CHCTEM BOAAHOTO OTOILIEHHS ¢
( BEPTHKAILHBIX — BEPXHAS, TOPHIOHTATLHDIN — HHAKHAR CTPOKA )

e

t-to. YU{B' Terioot1aua 1M TpyOsI ¢, Brim, npu t-t, °C, qelagz 1°C
ﬂC HhiH
e, | 0 ] 1 1 23 4715 671778709
| MM _ . 1 .‘ | |
1 2 i3 § 1 5 ] s 7 | 8 9 10 | 11 T 12
[ 10 | 1316 |17z [ 18] 18 202|222
22 | 23 1 23 | 24 | 25 | 26 28 | 28 | 29 ! 30
15 020 ) 20 P2 ] 22 23 2% 24 ] 235 |26 ¢ 28
v 26 1 28 1 29 4 30 | 31 32 34 | 35 | 36 | 37
20 ¢ 23 24 AN} 26 28 1 29 3l 32 RE! 33
] 32 1 34 135 136 1 38 139 41 P42 143
25 0 31 | 32 o3} 33 [ 36 0 37 38 | 41 [ 42 ¢ 43
30 39 140 P4 L M 4547 49 1 51 5253
32 0 39 | 4L 43 | | 45 | 4T 50 | 5L | 32 54 |
47 1 50 ¢ 52 | 54 | s6 | 8 60 | 63 | 64 67 |
40 a1 2> i 36 58 60 62 63 67 69 2
| S3 | 36 1 58 | 60 | 63 | 65 67 | 6 77 74
S0 36 | 38 . 60 | 63 | 65 | 62 69 | 12 | 13 17
65 1 67 ' 69 | 73 1 77 1 78 81 | 84 T 9
10 2] 23 ;24 | 24 |23 ]2 27 28 |28
30 032 0032 0 34 1035 136 37 1 38 | 39 - 4
8 1ol ot e wlswlagl
2 36 [ 037 ;038 [ 39 DL 3] 8]
I 33 1 47 150 | 52 | 53 1 55 57 | 58 | 59 ° 60
40 03 +4 46 47 0 49 31 ) 22 33 23 26 38
* n 57 1 59 1 65 | 65 | 66 | 68 71 [ 72 i 74 1 75 |
R 26 28 60 61 o4 62 67 68 1 13
714 L7700 79 1 81 1 84 18 8 1 92 ! 93 96 |
30 64 | 66 ! 8 | 10 | 12 | 12 11 | I8 | 80 82
77 179 . 80 | 84 | 8 ' 8 39 1 92 . 94 97
S0 79 | 82 ; 83 | 87 | 88 93 93 [ 97 | 100 103 ;
93 1 95 i 99 01 1105 " 107 110 ! 113 115 118
10 30 | 30 ; 3L | 32 | 32 ¢ 3 35 | 33, 36 37 |
el iamlss e 479!l s0 sol!
| 13 Bj*iﬂ‘iﬁ*ﬂ*ﬂiﬁ T
S0 | 51 1 52 | 53 1 36 ' 57 58 | 59 | 60 6l
50 {20 47 | 49 ¢ 30 | 3 | 32 RS C S I B VA
| 63 1 61 | 64 | 65 | 66 1 68 70 | 71 | 73 74
25039 | 60 | 62 | 64 | 65 | 62 68 [ 10 | 12 I3 |
73 L 73 | 76 | 79 | 8 ! 8 ! 8 | 8 | 88 @ 91
33, 12 | 16 | I8 | 80 | 82 | 8+ , 86 | 88 | 9l | %2
91 | 92 | 94 | 96 | 99 | 101 : 103 | 106 | 108 | 112 |
40 | 85 [ 8 | 88 [ 9L | 93 ] 9% : 97 | 99 | 101 ; 103
| 100 | 102 | 106 | 108 | 110 | 115 ; 116 | 118 | 121 | 124



[Iposomxenne tagy 13

F

e

|

2 [ 3 [ 4T 5 16 [ 7T 819 [10]1]p
106 | 108 | 1L | 13 | 117 | 120 | 123 | 125 | 128 | I3

122 | 125 | 129 , 132 | 135 | 138 | 141 | 144 | 148 | |5

338 138 139 4 | 2] 8 48 M H e

52 | 52 | 53 ' 54 | 56 | 57 | 58 | 59 | 60 | ¢

47 1 49 | 30 5L [ 2| 83|55 55|56 [ 5

|1 63 | 65 | 66 ' 67 | 69 | 70 | 71 | 73 | 74 | 75
RN R RN Ty

| 77 ;79 1 8 81 | 8 | 8 | 8 | 8 | 8 | 9

[ 26 |8 19| 8L | 83 [ 85 | 8 | 88 | g

92 | 94 | 96 - 98 | 100 | 102 | 104 | 106 | 108 | 1
94 1 92 I 98 100 ¢ 102 | 105 | 106 | 108 { W10 . 1137
s s aas 121 [ 123 L 12s | 128 130 ] 132 15

'l 107 | 109 + 111 14 ¢ 116 | 119 ¢ 121 | 123 { 125 = 13§

127 ] 029 1132 135 | 137 1 141 | 143 | 145 | 149 | 3
134 ) 157 14l 145 ) 146 | 149 | 132 ) 156 | 138 ¢ 160
V1SS 1 1s7 1160 164 | 167 | 171 | 174 | 177 | 182 ' 185
10 | 36 ] 48 39 0[50 | 5| 225 5
63 164l es 66 167 [ 68 | 70 | 71 | 73 0 73|
15, 39 160 el 63 | 64 | 65 | 66 | 67 | 68 10
77179 s» 81 | 8 | 84 | 8 | 87 | 8 . ot !
0 74 | 13 17 1S | 80 | 8L | 83 | 84 | 86 . 87 .
93 | 95 96 97 | 100 | 102 | 103 | 105 | 107 108 -

|

113 ) 114 116 118 ) 121 1 123 | 125 ) 128 | 128 - 131 )

S L1719 0121 123 | 125 | 128 | 130 | 133 | 135 137
158 | 141 - 143 145§ 148 1 151 | 153 | 156 | 159 162 |
Lo 133 0 1D 120 143 b 145 148 | ISl | 132 - 134
135 1 157 160 163 | 166 ! 168 | 172 | 174 | 178 180
163 1 167 © 171 174 | 178 | 180 | 185 | 187 | 191 L4
187 1 191 "~ 194 198 I 202 | 205 | 208 | 213 | 215 218
36 | 037 8 8] 39 ) 60} 6l 65| & &
75 1 75 . 78 79 1 80 | 81 | 8 | 84 | 8 86
23 #1171l |8 8

93 94 9 | 98 | 100 : 101 | 101 | 102 105

g9 @2 30 09 | 9% | 98 | 99 | 101 102

—
Sl

-

| 4=
=
=1
=
o
D
i-J

L — ——— 1 . L f
1o {13 - 14 16 | 119 j 120 | 122 | 129 | 125 133
134 1 136 - 138 141 | 143 ! 145 | 146 | 149 | 151 - 13~
9 | 142 14 136 [ 149 | ISL | 153 | 156 | 158 162
164 1 166 170 172 1 174 | 178 | 180 | 182 | 186 188
158 [ 160 163 166 | 169 [ 173 | 17& [ 17z | 180 183
186 ° 189 192 | 195 | 198 | 201 | 204 | 208 210
200 205 207 | 210 | 214 | 217 | 221 | 224 238
D3 | 27 230 235 | 238 | 242 | 246 | 250 | 255 23T

5 88 ' 91 ' o1 | 93 | 93 | 95 | 96 | 97 9 .
| l | \ \ ‘
I i |

66 ;67 . 68 | 10 711 121 2] 1. B

+3



Ilpoxomxenne Tabn. 13

84
| 108 | 110 | 112 | 114 ‘ 115 - 17 | 119 | 120 | 122
105 | 106 | 107 | 108 | 110 © 112 . 114 | 115 | 116 | 118
131 | 132 | 135 | 157 | 158 141 | 143 | 144 | 146
130 + 131 | 134 L‘i@.‘.ljzil.‘ism&lﬂil_ﬁ
158 ] 160 | 163 | 164 1 167 170 } 172 | 175 | 177
164 | 166 | 168 | 171 | 175 ¢ 173 179 | 181 | 184 | 186
194 | 196 | 200 | 201 i 204 208 | 212 | 214 | 2i6
186 | I88 | 190 | 194 | 196 | 200 202 | 206 | 208 | 212 |

217 | 220 | 235 | 207 229 232 | 236 | 238 | 242 |
235 | 238 | 293 | 296 | 230 253 | 257 | 260 | 264

1 112 |
97 | 99 | 100 | 100 : 101 102 | 103 | 105 | 106 |

124 1 126 | 128 | 129 ¢ 131 134 | 135 | 136 | 138
10 | 122 (123 [ 124 [ 127 0 120 130 | [32 | 133 | 136
152 1 155 | 136 | 158 ' 159 162 | 164 | 166 i 169
25 ) 149 [ 150 | 152 | 184 [ 137 12 162 | 164 | 166 | 167 |
% 182 | 186 | 188 ! 191 194 195 1 199 | 200 . 203
‘J-‘_il_fm"%l_eex 204 | 206 | 209 . 212 .
222 | 224 1 228 1 231 | 235 0 23T 239 P 243 4 246 1 250
213 | 207 | 220 | 223 | 227 230 233 1 236 | 239 | 242
, | 246 | 250 | 253 | 257 | 260 © 263 267 | 371 | 274 | 278 |
50 ;268 § 272 | 275 | 279 | 284 0 28T 292 295 | 299 | 303
300 | 305 1 309 | 314 | 318 ! 322 327 ] 330 { 335 ! 339 !
87 [ 88 | 89 [ 90 | 9 9B 9% 95 | 9% |
15 016 [ 1g | 1191 120 122 24 125 | 126
108 1 109 10 |l | LS IS 16 ) 17 [I8 120
139 | 140 | 142 | 144 | 145 1137 149 1 451 | 153 ! 154 !
136 | 137 | 139 | 140 | 182 1= 146 | 148 | 150 | IS
) 170 0V 173 | 175 [ 177 D 180 182 . 184 | 187 | 189
25 1 169 | 172 | 174 | 176 | 178 . 180 182 1 184 | 187 | 189 |
| | 08 | 201 | 214 | 206 1 210 221 Lo | 227 | aso
"33 207 | 210 | 212 | 216 | 218 = 2o% ) 16 | 229 | 232 .
| 244 | 246 1 251 | 254 | 258 1 260 262 1 266 | 269 | 274
235 [ 239 | 242 | 245 | 249 © 233 236 | 259 | 262 | 265
, 275 | 278 | 282 | 286 | 291 293 | 297 | 300 | 304
50 298 [ 299 1302 | 306 | 312 | 31 321 | 324 | 327 | 330 |
S 5 1339 | 345 | 249 | 334 359 | 362 | 368 | 370
' 5 99 { 100 | 101 | 102 | 10+ 105 | 106 | 107 | 108 ;
: 30 D131 0 133 1 135 | 136 138 | 140 | 141 | 143 |
' 122 1123 | 124 | 126 [ 128 | 120 130 | 132 | 134 | 135
156 8 | 160 | 162 | 164 | 166 168 [ 170 | 172 | 173
154 | 156 | 157 | 159 | 160 | 162 164 | 166 | 168 | 170
| 30195 { 198 | 200 | 200 205 | 207 | 209 | 212 |




[1ponomxenue Ta6a. 13

11 2 [ 3145761789 [10] 1]
25 | 192 | 194 | 197 | 199 | 201 | 204 | 206 | 208 | 211 | 213

233 | 235 | 238 | 241 | 244 | 247 | 249 | 252 | 255 | 257

120 | 32 | 226 | 229 | 231 | 234 | 237 | 240 | 242 | 244 | 247 | 251
1266 1269 | 273 | 276 | 280 | 282 | 284 | 288 | 291 | 295

40 | 237 | 260 | 265 | 266 | 270 | 274 | 277 | 280 | 283 | 286

295 1 300 | 302 | 307 | 310 | 315 | 317 | 321 | 325 | 329
SO | 321 | 326 | 329 | 333 | 338 | 341 | 347 | 350 | 354 | 358 |

| [ 360 1 366 | 369 | 375 | 379 | 383 | 388 | 391 | 397 | 401

10 | 97 | 100 | 10l | 102 | 103 | 104 | 105 | 106 | 107 | 108

| 1131 1132 | 133 | 135 | 136 | 137 | 138 | 141 | 143 | 144

15 | 123 | 125 | 128 | 129 | 129 | 130 | 130 | 132 | 134 | 135
1139 1 160 | 163 [ 165 | 166 | 168 | 171 | 173 | 174 | 176
|20 | 1S6, IS8 | 1S9 | 160 | 163 | 166 | 167 | 169 | 171 | 173 |
| 194 © 197 1 200 | 201 | 203 | 204 | 208 | 210 | 212 | 213
130 ¢ 25 | 194 194 ¢+ 197 | 200 | 202 | 204 | 208 | 210 | 212 | 213
234 236_[ 241 | 242 | 246 | 249 | 250 | 255 | 256 | 259

32| 2H | 248 1 249 | 233 1 256 | 239 | 261 | 264 | 367 | 270

. 39 ¢ 200 | 295 | 298 | 303 | 304 | 306 | 311 | 314 | 319
40 | 278 ¢ 281 284 | 288 | 292 | 295 | 300 | 302 | 305 | 308
i | 320 324 0327 1 331 | 334 ! 340 | 342 | 347 | 350 | 354
50 M8 0353 . 3531 360 | 368 | 369 | 374 | 378 | 381 ) 386
' 1390 0 395 ¢ 400 | 405 | 409 | 414 | 419 | 422 | 428 ¢ 432

[Tpumeyanue. Ter1001324a TPYO HPHHATA: NPH dy 0 30 MM BKJHOMHTEIBLHO A8 TPVO
NIECKHX H OObIKHOBEHHBIX: NMpH d, cBuitie 50 MM —~ 1A TPYO CTANLHBIX JJIEKTPOCBAPHLIX
PAMOLIOBHbIX.

Tadaunat4
KodpdHiuieHTs! TerrionepeIayt OTONHTEIbHBIX npHGopos K,

* Koxbduunenr TEMIONEPE1a4H OTOMHTEILHOIO
Tuno Harpesare1bHbIX 01pHOOPOB npudopa K, Br/(M~.°C){kxan/(u.Mm°.°C)] npu
| TEMNEPaTYPHOM Hanope nproopa. *C
s 50-60 60-70 70-80 80-100
! | 2 3 d 5 !
PauarTopet YyTyVHHBLE! | |
CPEeIHHE 8.1(7.0) 8.7(7.5) 9,3(8,0) 9,9(8.5)
BBICOKHE 7.2(6.2) 7.4(6.4) 7.7(6.6) 7.9(6.8)
Paiatopel ctabHbe -
OaHeILHEIE 9.9(8.5) 10,5(9,0) 11,3(9.5) 11.6(10.0)
THCTOTPVOHBIE 6.43.5) 7.7(6.0) 7.6(6.5) 8.1(7.0)
TpyOb! 9yTVHHBIE PEODHUCThIE:
B OMH pAl 5.2(4.5) 5,3(4,6) 5,6(4.8) 5.7(4.9)
B JBa paNa 4.8(4.1) 4,9(4.2) 5,0(4,3) 5,1(4.4)

B TPH DROA 1 001ee 4.2(3.6) 4.4(3.8) 4.43.9)

4.3(3.7)

80



#—

1

" PerucTphl H3 CTRTBHEX TPYO:

2

[TpoJookerue Tabn. 1

B 0OHY HUTKY, Dv < 40 MM 13.4(11,5) 14,0(12.0) 14,5(12,5) | 14,5(12,5)
To *e, Dy=30-100 MM 11.6(10,0) | 12,2(10.5) | 12,8(11,0) | 13,411,5)
10 %K€. Dy 2 125 M | 11.6(10,0) | 12,2(10.5) | 12.2(10.5) | 12.2(10,5)
Pemc*rp;: H3 CTLTBHBIX TPYO: i
B 18€ K 00.1e¢ HHTOK 11,6(10,0) 12.8(11.0) | (13,411,5) 15.4(11,%5)
Dy<40Mm 9.5(8.0) 10,5(9,0) 10.5(9,0) 10.3(9,0)
10 %e . Dy 2 30 Mv ! o |

Koaaemopu 0e3 Ko.m'm ( THOQ | R

KIT1. "ITporpecc™." Akxopa” H 4.8(4.1) 4.9(4.2) 5,0(4.3) 5.1(4,4)

Jap.)

KOHBEKTOPRI € KOAVXOM THIIA: 4.8(4.1) 4.9(4.2) | 5.0(4.3) 5.1(4,4)
"Yuusepcat” 4.7(4.0) 3,8(5.0) 6,5(5.6) 71.8(6,7)
"KosmdopTt”

BHMeTLLIHYSCKHIT NpHOOP 3.9(3.1) 6,5(5.6) 7,2(6.2) 8.6(7,4)

"Kopa1a” !

Tadamua 15

Y. 1eILHbIH PACX0A TCTLIOHOCHTEAR HA OTOMUICHHE ¢, TIPH 3ABHCHMOM cXxeMe

HHXKe

93-7()
0,0334
0.040

APHCOCIHHCHRA CHCTCM OTOILICHHA K TCILTOBOH CCTH,

Y 1eabHbld pacxo] TerloHocifteR ¢, kBt {xr/ (xkavw)|, npu pacueTtitof

PA3HOCTH TeMAEPATVPH TerloHocuTens Ar, =1, = r,, °C
10570 120-70 130-70 150-70
0,024587 00172 0,0145 0,01073
0.02857 0.020 0.0167 0,015

Tadcanuua 16

PacueTHble napaMeTDhl BO3IYXA H KPATHOCTL BO3IYXO0OMEHA

B MOMELUEHHAX KHbIX 3JaHHH (] ]

TEMOEpaTyYpOH Hauoonee
XOJMOJHOH NATAIHEBKH
(0becnewennoctrio 0.92) -31°C

el APl -

£1

PacyeTHan KparHocTs 8O3 IyX000MEHa H.TH KQIHYEeCTBO
. TeMnepanpa VIZTREMOMO BO3IVXA H3 MOMCLICHHA
[Tomeulenne | cpanp ; -

,  BO3OyXa B [TpyTOK | Berrsorka

| XOVIOLHHH 1

| nepwoa roaa. °C |

2 > | 4
-, - — ——-‘_—-———-—Hﬂ————r———'—————ﬁ'——'—'—‘_—-
/Kunas xoMHaTa KBAaDTHD LN | 18(20) —~ - 3MT/g Ha | M7 KITBIX
DTHP 1

OOMEKHTHHA goMemesHH
To xe. B paitonax ¢ 20(22) - To xe




KyXHsl KBApTHpPbl ¥ OOUIEKHTHA.

xyboBas:

C JJIEKTPOTUIHTAMM
C ra3oBbIMH MIHTAMH

[Ipogomkenue Tagy 16
4

He meHee 60 w’/y

He menee 60 M°/y npy 372
xoncbopoqﬂm MIHTay
He menee 75 w'/q npu 3

Ioud}opoqum MIKTax
He menee 90 v’/4 mpy 4 _

CyLIHABHBIN WKAD IR 01SA TbI
H OOVBH B KBapTHPAX

}

Baxnas

YOopHast HHAHBHIVLTHHUA

CosMeticHoe NOMeUeHHe
YOOPHOIi H BAHHOH

To &e. ¢ HHBH.IYLIbHbIM
| HArpeBOM
| Y MbIBATLHAR 0OMIA
| Adyiuesas ooy
Y 0OPHAN OLLLAK

FapacpoOuas koMHATA (LM
YHCTKH. YMbBIBRLIAA B
L OOUICHKHTHIL

| BecTHG10:1b, 0GWwMii KOPH.I0P.
NPCAHAA, JTCCTHHYHAA KICTKA B
KBIPTHPHOM 10M
BecTOwib, 00ULIHI KOpHLIOopP.
TPEeAHANA, JICCTHHYHAN KICTKA B
| OOLUCHKHTHH

C

[Tomewetine 118 KyabTIPHO-
MacCoOBbIX MEPONIPHATHH.
OT.1bIXd. YYCOHBIX H CHOPTHBHBX
JAHATHH, [IOMELIeHHAA 114

LIMH HHCTPAUHH H [ICpCOHA1d

[locTHpouyHan

[JaanasHad. cyvuinabHad B
| OOWIEKHTHAX

BEIUEH. CIIOPTUBHOIO HHBEHTAPA,
XO3AHCTBEeHHbIE H Oe1beBbie B
| OOUIEIKHTHH

K1aa0Bble 118 XPAHEHHA THYHBIX

 [Tasata H301ATODA B OOLIEKHTIH

MawnHHOe noMeleHHe THPTOB

MycopocOopouHas kamepa

! i _ IEQ@OPOQHEX MLIMTax
- - 30 M°/4 B
B = — 25 M’y ~
| | 8 25 »'y
- ' — = - & —— e B ———. o
23 - 509
|
18 - 50 M7y |
ST S E et i g st s
| |8 - 03M Yy
— e _ " R
'1 16 | — 30 vy va | yuwrai v 25wy
_ Ha | nucovap
e e e e e e I
| |8 - 1.5 M7y
)
- i
16 — -~ '
| 18 - -
|8 - 1
i
}
|
- .-.L.-.--—.----—---—-1 a p— - l
HO HE Mellee 4 :
| 15 llo pacuery., 3 MY
| HO HE meHee
12 — 0.3 M 4
E
; —_——_—_—/
i 20 — | My -
3 > - [lo pacueTy. HO He MEHET
| | 05w d —
| 5 — | w’/4 (4yepe3 CTBO1
————J——-———_—EEEM/

7



ITpusevanun xk mada.lé: 1.

Taoule.
2. B

B yrioBbIX NOMEUIEHHAX KBAPTHP H OOME:KHTHIA
PACYETHYIO TEMMEPATypy BOIIYXa clexyeT OpHHHMaTh Ha 2°C Bslle yKasauHod B

NeCTHHYHBIX KTeTkax Jomos 1w [V kmMarugeckoro paiioHa =

[l b

KTHMATHYECKOro M0IpaiioHa, a TaKke JOMOB C KBAPTHPHBIM OTOILIEHHEM pPacyeTHas
TeMIePaTyPa BO3IyXa HE HOPMHPVETCH.

3. Temmeparypa BO3IYX2 B MALIHHHOM MOMEUWEHHH THOTOB B TeILThI neprol roia He

a0 kHa npessimars 40 °C.

4. 3HayeHHs B CKOOKAX OTHOCATCK K J0MaM 11 NPecTape.IbiX H ceMedl ¢ HH3ATH.IaMH.

Taomua 17

PacyeTHad TeMnepaTypa BO3ITYXA H KPAaTHOCTh BO3.TYX000MEHA

Pacyetnas temneparvpa | KpatHocTh 0OMeHa BoO3IXa B 1 4
[Tometnenue BoiTyXa. °C ]
8 A [b. s IL 1l s iV s L\ b, I BO XX
i3 KIMMATH | ICTHMATH K. THMATHYCCKHYX KTHMITHY ECUHY
KINMITH | ~HEUKHX ~4ECKOM NOIPAHOHAX PAMHAX 1A
4ECXHY PAHOHAX PAHOHE HCE TOMCHHCM
oI~ H LB I
OHAX iB. 1 _ _ M IXLAOHOR
KIHMATH TPWIOX | BRTAKKA | NPHTOK  BuTIXXA
YOO HX
NO.1PdH-
. OHAN
—_— T - R R — |
l 2 > 4 h 6 7 8
Y'—"—'_‘_—,—.,"‘—.‘_’—T-—'_T_*—_'_'_—__ﬁ
[‘pynnosas. pazacsdin- 23 22 R ad 1.5 - [.5
Has J-H rpyYINbLI PAHKHEro
BO3IPACTA H |-H MIUuCH :
| rpyanb | )
["pynnosbie | |
pPa3aeBATbHbIC:
2-# waquei rpyonet 22 R 20 2.5 1.5 - 1.5
CpeHeil H CTapuInX 21 20 19 2.5 1.5 - 1.5
\TIM |
Tvanetusie:
ACETBHBIX TPy 23 22 21 - 1.5 - 1.5
JOIUKOIbHLIX DVTIN 21 20 19 - | - L5 |
byvipeTHbie 16 16 16 —~ 1.5 - 1.5
3QTBl 119 MY3BIKATbHBIX 20 19 18 25 1.5 - 1.5
H F’HMHACTHYECKHX
3aHATHH | ]
_—__— —
[Iporviounnie Bepanan | 12 - - [To pacuery, HO He MeHee 20 M3/y
Ha | pedeHxa
[ToMemenns Gacceiina 30 30 30 [To pacwery, HO He MeHee 30 M3/4
114 o0vieHHA JeTeii Ha | peOeHra
ILTaBaHHIO
W

B JCTCKHX JOWKOIbHLIX vupexieHHax [ 18]

12




T&U -THU1] l g

PacuetHas Temnepatypa BO3ayXa H KPaTHOCTh BO3Jyxoo6MeHa B 3JaHMAX mKoy.
[IKO.1-HHTEPHATOB H NPOeCcCHOHATBHO-TEXHHYECKHX yueDHbIX 3aBeaeH it [1§)

ey S i

[Tox

K 1accHble MOoMeleHHA.
V4eOHbIC KAOHHETDI,

PacyetHas Temneparypa KpatHOCTs 00wmepy
Bo3ayxa °C BO3ITWXAa 8 | g
A b, IT I1, I11 v MPHTOK | BbITx
CIICHHE KIHMA- [ penpmaTHyec- | K1HMa-
THHEC- 1 xne paitonst | THHEC F
KHe n 1B, 111 KHH |
nol1- KAHMaTHyec- | PaHOH
P3HOHBI | yye nogpaii-
{ 1 OHBbl l ,
21 18 17 16 M9 Ha | yeq, |

[ =
AKTOBbLIH 341

| KpVKKORGIE N

.1:1(502111‘0[)” H

Y yeolible MacTe

CKHe
— JCKUHOHHaA

QY INTOPHA. KIACC NEHNA |
MVIBIKH — KTVOHAR KOMHATA
IOMEUIERHA

IUKO/IAX

Teuwne | {Lior

17 1 15 1 15 | 20w unalueq

18

18
16

i3
18

17
16

ClANbHBIC KOMHITLI WKOI-~

HHTCPHATOB H HHTCPHATOB (IPH

N TR —————

20 M" ¥ HA | yeq.
20 M 4w Ha | ueq

|
[y
"

L

- ; L.

Taoanua 19

[110THOCTE BO3aYXA NPH HOPMAILHOM aTMOCHEpHAM
gasacuun 0.1 MIla (760 mm pr.cT.)

Tewviie

371 133 — 177 1107
3

3
25 | 1423 | 7| 1327
-24 .." o
23 | 141
——-

{Lior | Tesmune |

fLaor { Temne |

R
t0

[Tror | Tewne [Lior
PaTy-  HOCTS
ra. C 0,
T 'UI':

™ n
2 }.086
A3 |.083
34 .08
[ < 1076
36 1.073
A7 107
8 1.067
39 1.06.
69 1.06
51 1.057
62 1.054

3 1.05]
64 043

% 1332 2 iR RELRERTE mtl
1,169 67 1.033

34

!
1318 1'* 1339 30 1.165 49 T7.096 | 68 1035
1,161 11,593 —5 L0l
S I T A TN IR



npoeM Hapyxy Q’/Q3

OTHOUIEeHHe
10WAJH poeMa K
LI0MAIH ne1efl

Tadnuua 20
OTHOWEHHE KOIHYECTBA TEILTA, TEPAEMOTO C BO3AYXOM, YXOAAIIHM Yepe3 OTKPbIThIH

OTHOMIEHHE KOIHYECTBA TEIL1A. TePAEMOro ¢ BO3.IyXOM,

YXOIAMHM Yepe3 OTKPLITHUL OpoeM Hapyxy Q /03 , npu
OTHOCHTEIBHOM pacXole BO3qyXa g

55

=Fp/Fuu
10 1 0.9 0.7 06 ] 05
10 0.2 1 0.8 I 016 l 0.06 0 -
20 038 | 026 | 020 i 0.13 0.06 0.02
30 1 042 0 034 | 027 1 020 0.12 0.06 |
40 0.30 ! 0.43 035 | 0.6 0.18 | 0.1 |
30 0.60 0.3 042 034 | 024 [ 016 |
60 -1 060 | 039 040 | 0.30 0.20



Taﬁﬂliua 21
Hopmst pacxoaa ropsueit 8oas! B CpelHHE CYTKH npH TeMneparype 55 oC

(CHaulT 2.04.01 -85%)
BoxonoTtpedirenu Hamepit- Hopma pacxoaa ropsueil BOIBI. 1
T€1hb B CpeaHie B OVTNH B 33C HAHOQIbllerg
CYTKH HAHOO Th~ BOIOMOTPE0.NeH a
: Lero
BOI0NOTPED
JeHHA
' - —————— ]
‘ | 2 3 4 5

| . AKuanle J0Ma | xuTE D
XKBApTHPHOO THAA ¢ : ,
UEHTPATH30BAHHBIM
COPAYHM BOJOCHADKEHHEM,
000pYAOBAHHLIC:

YMAIBANLHHKAMH, MOHKAMH 8S 100 79
H IY1AMMH;

CHAAYHMH BAHHAMM, -
00OPYIOBAHHBIMH TYyLUAMM; 90 L0 9.2

| ¢ sauHamu anuuon 1500-
| 700 MM, 0OOPY10BAHHLIMH ¢ 105 120 10
AVIUAMH |,
XHThI¢ 10MA BWCOTON CB, 115 130 10.9

12 9Tameit € UCHTPATHIOBIHHLIM
FOPAY HM BOLOCHAGKCHHEM H | |
NOBK LICHHMMH TPEOORAHHAMM X

HX OJIarOVCTPONCTBY
D, OOlICKHUTHA: | KHTEIb

C OOILNMH JYILUEBhMH; 50 [ 60 §.3 *

C .IYLAMH MPH BCCX

| AHNBIX KOMHATAX:

C OOLWHMH KyXHAMH H

| DN0XaMH JIYWERRX HA ITANAX
NDH KHIBIX KOMHATAX B KAXKIOH 80 0 7.5
| CEXUIMK ITTHHA

60 70 3.2

—————-—.b—-———,—u—-_-_———-—-——-—_————_l———-n——_—_——'_-‘

3, FocTHHHURBL, DAHCHOHATLI | | KHTeIL 70 70 S.o
H MOTETH C ODIIHMH |

BAHHAMH H IVIIAMH |

4. [ OCTHHHUBI H | 1 xxHTE Db 140 [40 [2
MAHCHOHATHI C TyLIAMH BO
l

BCEX OTIEIbHbIX HOMEPAX |
5. 'ocTHHHULI ¢ BaHHAMH B | | xuTe®

OTIe/1bHBIX HOMEpAX. Yo
ODIOero YMnC.ia HOMEPOB:

10 25 100 100 10.4
a0 73 : 150 150 15
' 100 180 180 16

6.50NbHHLILL: 1 KoHxa
¢ OOLDNMH BAHHEMH H 75 75 5,4

' TymieBbIMH T




aenl—— A

i 1
e CaHKTAPHBIMH YRNaMIL

¢
IpHEAHAEHHBIMH K NA1ATaM,

HHOEKUHOHHBIE

7. CaHaTopHH H 10MA
OTAbINA:
C BRHHAMH NPH BCX AITBIN

KOMHATAX
C JVWAMH [Pt BCEX KILTBIN

KOMWH3TAaN

8 [TOAHKTIHHUKH H
aMOY.1aTOPHH

!

"

|
OO TLHOTT
B CMCHY

110

120

[TponomkeHe tabn. 21

50

4 ‘ 5
90 1.7

______,____—-———-—-l——l-——“--_—-

9, JleTCKHe SCAH-CQIbL
C JUeBHBIM MPCObIBAHHEM
neren
CO CTOA0BbIMI. pa0o-
TAIOUIHMH  HA 10.TN hao-
PHKATAX
CO CTOJIOBBIMH. Pavo-
TAOULHMH H3 ChIPbE, H
[IpadedHbIMH, 000DV I0RAH-
HLIMH QBTOMATHYMCCKH M
CTHPAIbHBIMH MAHHANMY
C KPYFAOCYTOYHBIM
TPLOBIBAHHEM JICTLCH:

CO CTOIOBBLIMH. DAVVL-
TAOIHMH  HA NOTV(AO-
PHKATAX

CO CTO.10BbIMH. PA0VO-
TAIOWHMH HA ChiPbe, H
TPAYCHHBIMH, OVOPVI0BAN-
HLIMH ABTOMATHYCCKHMH
CTHPALTLHBIMH MALUHHAMH

t0.TTHoHepekHe 1areps:

CO CTO.T0BbLIMH. PA0O-
TAIOWHMH Ha cbIpbe, H npa-
YeUHBIMH. 000DV I0BAH-
HbIMH ABTOMATHYECKHMH
CTHPATbHBIMH MALTHHAMH;.

CO CTO.108LIMH. PA0O-
TRIOUIHMH Ha NO.TY Dao-
PHKATaX. H CTHPKOI Oe.1bs
B UEHTPATH30BAHHbIX

[

[
DCOSHOK

| MecTO

L 1.[1paveynnie: | KT

MEXaHH3HPOBAHHBIE CVXOro
] -

HEMEXAHN3HPOBAHHbIE 0 Th A

40

25

13

£ ¢

S EE D W J S S ——

40

30

1 PAYCYHLIX |

25
15

L.____-___._;___—.—_————-——_—-—_-_‘ﬂ—

9.5

4.9

8.2

1.2




12. AIMHHHCTPATHBHbBIC
3AAHHA

13. YuebHbie 3ape e (B
T.4. BLICUIHEC H CPeIHHE

| cieuHaTbHBIE) C TYUIEBBIMI
NpY CHMHACTHYECKIX 3a71aX
H OydeTamu.

PEATH3VIOUIHMI FOTOBVIO
NPOIVKUHIO
4. Jladopatopuu BBICLUKX
H CPeIHHX CIEUHATLHBIX
JABEICHMI
1 5.001meo0pasosareiblbie
LWKO.1b! ¢ IVUICBbLIMH NPH
FHMHACTHUYCCKHX 321aX H
CTOIOBBIMH. PACOTUOUIHMH
Ha NO.1vHAOPHKATAX:

|

[O RE C HPOLICHHBIM 1UICM

l TOBRJICHHA TCKAPCTB

| pado-

| ywawun-
¢z H | mpe-
noaasa-
TE1b

TalOLHH

B CMEHYV

L yqauiit-
] ¢t u | npe-
nonasa-
Teh B
CMEHY

| npHoOop |

112

q

2D

Ilpoloaxenue 1267 21

--

——_—*_-.T—P_-_ﬂ-___—-_‘_—-“_-___-_ﬁ-

*_—-—-—_———_—-ﬂ-ﬂ__—l_—_‘—-——__ﬂ-——-—-_-—__—-—__*—___“

1.2

l

16. [Tpodecenoninio- L yaLn- h Y | .4
TOXHHUYCCRHC VUHAHULA ¢ x| npe-
AYUICBLIMM [1PH B
b B
CHMHACTHYCCKHX 3L7aX H -
CTOIOBLIMHK. PAVOTUOUIHMHM '
Ha 10AYHAOPHKATAN
| 7.lLIkoabi-HuTepHaThi C | yuaums-
MOMEIICHHAMH: A | npe-
YUECOHBIMKH{C IYIUCBLIMH nf;::’a:' 2.7 3.2 l
NPH FTHMHICTHUCCKHX CMEHY
3A1aX); | mecto
COLIbHBIMH 30 >0 6 |
18. Havuno-uccaegosa- l
TE.IBCKHE HHCTHTYTHI H PA0OTAO
1a0OpPaATOPHHU: ILH K
XHMHUUECKOro npodHas 60 80 8
OHOIOrHYECKOro npoduis 55 75 8.2
dH3Hueckoro npodHs 15 20 1.7
eCTECTBEHHbIX HAYK 3 7 1 7
19. AnTexu: L
TOProsbii 321 # Moacod- | padotaro 5 7 2
Hbi€ MOMEUNECHHUSA - LIHH
1a00paToOpUd NPHIo- 55 75 8.2




20. [Mpe MpHUATHS | ycaos- 127 v 127
06O1LEeCTBEHHOT O MHTAHHA: HOe
AN (TPHIOTOBICHHA TTHLLLH, 0:; 11010 11.2 11,2
peATHIYEMOH B 00€ILHHOM 341e
MPO1ABACMOH Ha J0M
| 21. MarasHuHst: | paGora-
NpoJOBOJILCTBEHHbIE 1oL B 63 65
cmeny (20
M~ TOpro- i
IpPOMTOBAapHbie BOCO 12.12) > Jj
22, [Tapsvaxeperase | pavoee 33 35
MCCTO B
CMEHN
23. KitHOTeaTph! I secTo [.3 1.5
24, KOst 1 MecTo 2.6 3
2S5, Tearpet:
LI IPHTCICH | MecTO 3 3
18 APTHCTOY b apTier 23 25

26. CTra1MOHDbL H
CITOPTILTH:

HLIX MpeINpUSTHH

| MeCTO

29

[Tponomxenne tabn. 21

11,2

4.7

0.2
0.4

0.5
I 9

Sy w g

m

178 IpHTCCH I l 0.1
118 QUIKYILTIYPHHKOB | dua-
(€ yHeTOM NPHEMA 1yiua) K¥AbIND- 50 30 2.5
HHK
114 CMOPTCMCHOB | cropr- 60 60) 5
CMCH
27. [1asarenbHbie
OacceitHb:
IR 3pUTe. e | MeCTO ] 1 0.1
118 CIOPTCMEHOB | cnopr- 60 6 >
CMCH
28. baun: | noce-
119 MBITBA B MbLUTBHOWH ¢ | THIE!® ~ 120 120
| TA3aMH HA CKaMbAX H
On0.1aCKHBAHHEM B Tyuie |
TO K€ C IPHEMOM - 190 190
0310POBHTEIBHBIX
IpoUeTIYP K OMO.lacCKHBA- | -
HHeM B Tyme -
TylIeBas KaOHHa 240 240
| BAHHAR KAOHHA | | 360 360
29. IviueBbie B OMTOBBIX | 1ywe- - 270 270
TOMEWEeHHAX NpoMbllLTey- | B CeTxa
B CMEHY




Ilpojonixenne a6y 2)

I N - T 5
30. Llexu ¢ TeruoBesLIEE- 24 8,4
HHAMH cBbiie. 84 xJIk Ha
L MO/ --
31. OQcrasiiblie wex Juyer 8 _ 4.4
. __CMeHy
flpuveqanus:l. Hopmsl pacxola BOIbl  YCTAaHOBAEHBI LTS OCHOBHpy

NOTpeOMTE et H BKIOHUOT BCe  JOMOJHHMTENbHBIE pPAcXodbl  (00CTyKHBaIOW
[ICPCOHATOM, AYIIEBLIMH 111 OOCTYKHBAIOWEr0 NEPCOHATA. MOCETHTENAMH, Ha ySopy
MOMELICHHH H T.1.).

[loTpelaeliie BOIBI B IPYNINOBLIX JYIHEBLIX H HA HOXKHbIE BAHHLI B ObITOBLIX
3AAHHAX H  TIOMEICHHAX [POM3BOICTBEHHBIX MPEINMPHATHH, HA CTHPKY Oeaby ,

NpayCcyHbIX H NPHIOTOBICHIIS MHLUIN HA NPEANPHATHAX 00ILECTBEHHOTO MHTAHHA. @ TaKke
HQ BOJO/ICHCOHBIE MAPOLSIVPHl B BOJIOIEYCOHHUAN. BXOIAWMX B COCTaB OOMbHuY,
CAHATOPHEB H NMOTHTHHHK, HALTCAHT YUHTHIBATL JOMOITHHTEILHO.

Hactoswie TpeOOBAHHA He PACMPOCTPAHAKOTCA HA NOTPEOHTEICH, LM KOTOp.iX

YCTAHOBICHBI HOPMbI BOIOMOTPLOICHHS, BKIIOHAIOIINE PACXOI BOIbl HA YKA3AHHbe
HYV/AbL.
2. Jl18 Bo100OTPEOHTEICH MPAKIAHCKHX 3JaHKH, COOPVIKEHHIT H NTOMEUCH I, He

VKA33HHBIN B HACTOSWUEN TAOIHUE, HOPMbLI Pacx0l1a BOIbl CAEIVET NUPHHHMATL Ty
MOTPLOHTEACH, AHATOMHYHBIX 10 XAPAKTEPY BOIONOTPLO ICHHA.

Taoauua 22

[Tonpasoytblii KOXPOHUHEHT K PACXO.13M TCII1A [IPH PALTHYHOH NMPOJAOCNAKHTCIBHOCTH
PA0O TLl CHCTCMbI FOPAYLTO BOJOCHAOAKCHHS

[MpoacitknTLIL ﬂoﬁpannqub:ﬁ xémbq)mmcur K PACNOJaM TeIL1a npu
HOCTh PV LS HPO 0. TKHTCILHOCTH PAVOTHE CHCTEMbL TOPHYULTO
CHETEMAE TOPRUETO i BOTOCHAOKCIHA B CVTRH. Y o
" ieacno. oy, o0 s en
l 2 | 3 s 4
AKMHIBIE JOMA KBAPTHPHOPO THIIA
3 . C \MbIBLTbHIIKAMH. MOHKAMH, TIVIIAMH
4 0.3 t 0.74 | 079 |
5 | (.69 i 0.80 | 0.36
6 072 | 0.85 0.93
K | 0.76 I 091 1.0
C CHIAYHMH BAaHHAMH H IVIIAMH _
4 0.2 | 0.79 1 0.83
B 5 1 0.75 L 0.84 0.89
6 0.77 i 088 | 0.94 i.'
B 7 0.80 i 0.93 1.0
¢ BaHHaMH ATHHOH 1500-1700 MM ¥ DTIAMH
T , 0.76 1 0.82 0.85
3 0.78 0.80 0.90
6 0.80 0.90 0.95
7 0.83 i 0.94 1,0




I OJ0JDKEHHE TaoJ1. 22_
T 1 3 [ 3 L 4

MPH BLICOTE 3JAHHA boree 12 sraxen

e o SN

—0.77

.-_.l_.‘..—.-. o

(.85

().82

C BAHHAMH H TyraMi 10 25 % oT OOLLCIrO YHCIa HOME

080 | 0.86 0,89 |
S 0.82 {090 0.93
6 084 | 095 | 1.0
7 | 0.87 099 | 1.0 ]
- OBLUEKHTHS -
_ ¢ 0O0OMMMH JTYIIEBbIMH
4 0.68 | 0,76 I 0.81 N
5 0.7] | 0.82 0.87
B 6 | 014 | 0.86 0.94
E2 0.78 0.92 | 1.0
C OOUIHMH TV 1UEeSbIMH. MPAYEUHBIMH, crmonbmu
i ' 0.63 0.74 0.79
5 | 0.68 [ 0.80 ' 0.86
B 6 | 0.72 0.85 | 0.93 ‘
7 0.75 0.91 1.0
- FOCTHHMLbI. MOTEJIH. TAHCHOHATbI
_ C OULLIHHH BaAHHAMH H :I}’II]:L‘».{H o _
3 | 0.66 ' 0.69 0.74 |
' 0.71 0.76 0.81

C BAHHAMH H JTVIHAMH RO BCCX HOMGH&‘(

3 0.33 0.53 0.34
3 0.63 0.69 0.69

6 - .84 0.84 0:85 _
099 1.0 1.0

4 | (.65 : :
3 | 0.70 0.74 0.78 .
N 6 | 0.79 (0.825 0.895
7 ! 0.87 0.92 1.0
| C BOHHAMH H :Q’mzmu 20 75% 0T 0OLIETO YHCIIA HOMEPOB
4 0.36 0.57 0.39
5 0.68 0.71 0.72 |
6 0.82 | 0.835 0.855 i
7 095 | 0.97 1o
CAHATOPHH OBUIETO THUITA. JOMA OTIObIXA. BOJIbHHLAI
C OOUIHMH BAHHAMH H JIVIDAMH
| 4 | 0.75 081 0.84
i b | 0.77 0.85 0.89
| 6 081 0.90 095
| 7 | 081 | 0.94 1.0 .
| C BAHHAMH NDH BCEX KOMHATAX !
4 0.57 0.65 0.66 ~
5 | 0.66 0.73 0.77 |

91




[48

YaenoHbie Tennoewie NOTEPU TPYSONpoBOAAMU CUCTEMbBI FOPAHETO BOAOCHAOXEHNUN

Tabnnya 23

Bopo3ne, KoOMMyKaHKka-
L{MOHHOW LLIaxTe nnn
OTKPLITO B BAHHOW
KOMHare, KyxHe
NionuposaiiHoie
pacnpeaenuyiefibHole
TpyOonposoALl W
NOAKNHYAKWKUe y4aCTK

CTORKQB (nogaroiwite} :

[ —— |

MecTo 1 cnocob ] YaenoHole Tennosuie notepy Tpybonpoaoaamu, BT/ M (kkan/4 M), npu AuaMeTpax yCNnoBHOMO NPOXOA3, MM

npoknanku Tpybonposoaa | 15 20 2% 2 | e
1 _ 2 3 4 5 6 7 | 8
nasHble Noaarune |
CTOAKMA NPU NPOKNAAKE UX 16.8(17.0) 22.2(18.1) 27 2(23.4})
B WiTpabe vnu h - - - - 25,4(21,8) 28,5(24,5) 34,9(30,0)
KOMMYHWUK3LIMOHHOW
LWIAxXTE M3IONNPOBAHHBIE
"BogopaabopHble CTORKM | )

6e3 nonoTeHuecywsuTenen 1
M3ICNKUPOBAHKLIE NPU 11.3(9.7) 12 6{10 8) 13 8(11.9) 15.7{13.5) - - -
NPOKNAAKe B WaxTe CaH- 14,9(12,8) 16.5(14.2) 18.3(158,7) 20,7(17.8)
TEXHUYECKOWN KaDuHbl,
6opo3ane N KOMMYyKaHn-
KALWOHHOW 11axTe I
To e, ¢ nonotexyecy- - 207(17.8) | 24.1(20.7) 29 4(25 3) - | - _
wmTensMY , 27.2234) | 31.7(27.3) | _38,7(333) )
Bonopaibophbie CTORKN -
HENIONUPOB3HHLIE NPU
NPOKNAAKE UX B LWaxTe 24 .1(20.7) 29 .7(25 5) 35.1(30 2) 44 0(37.9)
CaHTEXHN4YECKON KabunHbl, 31,7(27.3) 39.1(35.6) 46.3(39.8) 57.9(49.8) —_ - -




)

Npoponxenwve Tabn. 23

1 2 3 4 5 6 7 8
B NoaBane v Ha 15.7(13.5) 17.4(15.0) 19 2(18.5) 21.9(188) | 24.2(20.8) 27 .2(23 4) 33.3(286,8)
NECTHUYHOMN KNeTKe 19,.3(16,6) 21,4(13.4) 23.6(20.3) 26,9(23,1) 29.8(258) 1 33,5(26,8) 40,9(36,2)
19.3(16.6) 21.5(18 §) 23 6{20 3) 27,0(23 2) 29.8(25.6) 33,5(28.8) 40,9(35 2)
Ha XONOQHOM YepAaake 22 9(18.7) 25.5(219) 28 0(24.1) 32.0(27.5) 35.,4(30,4) 39,8(34,2) 48,6(41.8)
HA TEeNNOM Yepaae 13.5(11.6) 15,1(13.0} 16.6(14 3} 19.6(16.3) 20.8(17.9) 23,5(20,2) 28,6(24 6)
17,1(14,7) 19.2(16.5) 21.1(18. 1) 24 0(20,6) 26,4(22.7) 28,8(25,6) 36,3(31.2)
L{inpKy nAUmMOHHbIO T h |
Tpybonposogkl:
B noasane 12,7(10.9) 14,112, 1) 155(133) | 17.6(151) 19,4(16,7) 21.9(18.8) 268.7(23.0)
N30NUPOBAHHBIE 16,3(14.0) 18.1(15 6) 19.9(17.1) | 22.6(19.4) 25.0(21.,5) 28.1(24,2) 34,4(29,6)
Ha TennoM vYepaaxe 10,5(9.0) 11,6(10.0) 12.8(11.0} 14,7(12 6) 18,0(13.8) 18,1(15.6) 22,2(19,1}
HU30NKpoBaHHbIE 24.5(21,1) 156(13.4) 17.2(14 8) 19.7(16.9) 21.6(18,6) 24,4(21.0) 29.9(25.7)
| Ha xONOAHOM YepAake 16,3(14.0) 18,1(15.6) 19.9(17.1) 22,6(19.4) 250(21,5) | 28,1{24.2) 34,2(29,6)
M3IONUPOBANIILIO 19.9(17.1) 23.2(19.1) 24 3(20.9) 27 .6(23.7) 27.6(23.7) 34,4(29.6) 42,1(36.2)
8 NOMELLeHUAX KBap- 23.3(20,0) 28 6{24 6) 34 0(29.2) 42 .6(38.6) 50,0(43,0) 80,.5(52,0) 83.7(72.0)
THPLI HEN3CNHUPOBUHHBLIG 31,3{26,9) 38 5(33.1) 45.7(39.3; 57.2(49.2) 67.2(57.8) 81,3(69.9) 112,6(96,8)
Ha NECTHUYHOM KNeTKe 27.3(23.5) 33 6(28.9) 39 8{34 2) 49 2(42.8) 58,5(50,3) 70.7(60.8) | 98,3(84.5)
HEN3ONNPOBAHHbLIE 35,4(30.4) 43 5(37 .4) 51.4{44 2) 64.4(55.4) 75,1(65,1) 91,5(78,7) I 127.2(109,4)
{ lUpKY NAUMOHHbLIE CTOAKN ) T I A -
APWU NPOKNAAKE WX B 9 8(8.4) 10.9(9 4) 12.0(10,3) 13.6(11.7) 15.0{12.9) 17.0(14,6) 20,7(17.8)
WTpabe CaHTexXHUYECKOR 13.4(11,5) 15.0(12 9} 16 4(14.1) 18.6(16.0) 20,6(17.7) | 23,3(20,0 28.4(24,4)

KabuHbl WMy BaHHON
KOMHaTe H3oNnupoBaHHLIE

l

l




ho

Npoaonxenve Tabn. 23

|

) 1 2 3 4 ] 5 6 7 8
Llnpxy nALUOHHDLI® CTORKA —_—
NPW NPOKNAAKe ux B g 8(8.4]) 10 9(9 4} 120(103) t 136(11.7) 15,012 9) 17,.0(14,6) 20.7(17.8)
wrpabe caHTexHU4EeCKon 13.4(11.5) 15 0(12.8) 16.4(14,1) 18.6(16,0) 20,6(17.7) 23.3(20,0) 28,4(24.,4)
kabuHbt UNU BAHHOW
KOMHaTE W30NUPOBAHHbIE
To xe , 21,6(18.6) 26.7(23 0) 31,5(27.1) 39 .5(34 0) 46,5(40.0) 56,2(48 3) 78.2(67.2)
HEeU3oNNUPOBaHHDLIG 29.7(25.5) 36.6(31.5) 43.1(31.5) 54.2(46.6) 63,7(54 8) 77.0(66,2) 107,1(92,1)

Hpusenanue. B uncimrene npusesctst 1o1epu 1 M 1pydoupoBosa cHcTeM ropsicro BoJA0CHAOKCHIS, NPHCOCAHNSICMBIX K 3AKPhITLIM
CHCTCMAM TCHBOCHADKCHNA, B 3HAMEHATCIIC — K OTKPLIFLIM CHCTEMAM Tennocnadxetis




IIpogomxenne tabn. 22

1 2 | 3 4
6 | 0,75 0,84 0.89
7 | 084 | 0.94 1.0

HIKOJIbI-MHTEPHATDI

4 0.65 073 0.77
I 0.69 0.79 0.85

6 0.74 0,86 | 0.93
7 B 0.79 ~0.92 10
B NETCKHE SIC/TH-CABI
___ C.IHEBHBIM npeObIBAHHEM JETEI ~

4 | 0.59 0.66 | 0.68

— 5 ] 0.68 0,77 0.79 l
- 3 [Mponomkenue tadn. 22

| | 2 | 3 4 |

6 076 | 0.87 | 09

T | 0.85 0.97 1.0
C KDVIIOCVTOUHBIM I1PEObIBAHHEM JETeH |
| i | 0.51 0.62 0.67 |
IE | 0.59 0.71 0.78 |
6 r 0.65 ' 0.8 0.9 |
B 7 | 0.72 0.9 1.0 i

Tabnuua 24
KoxddHuunenT, VMHTHIBAIOIIHK MOTEPH TEIU1a TpyOONIPOB8O.IAMH

KodxddHuHeHT, YUHTRIBAIOIIHEA TOTEPH
TEIL1Aa . Kmn
THn cicTeMbl ropavero PH HANHYHH 6e3 HapYAHBIX CCTEH
. BOJOCHAOKEHHS HAPYKHBIX CCTEH rOpsy4ero
ropavero BOZOCHAOKCHHS
BOOCHADKCHHA
nocije L{TTI (na
. banance
5 noTpedHTes) i

C H30,1HPOBAHHBIMH CTOAKAMH

___—__-'-Il—l—-——-—_

0e3 o 'IOTEHHE:‘CV[IIHI‘C'IEH 0.15 ] 0.1

CNOJOTEHUECVIIHTEIAMH 0.25 0.2
" C HeH30.IMpO Hemommaaﬂnrﬁmu CTOAKAMH

- 0e3 mooTeHUecVIIHTe 1eH 0.25 0.2

_C N0I0TEHUECYIIHTE LAMH 0.35 0.3

—H——--—‘_. PN . e —— T — R R —

Ta0:uua 25
3HaveHHs K0IPPHUHEHTA JaCOBOH HEPABHOMEPHOCTH BOLONOTPEOIEHHS A,

. Ynciennocrs | KosppuunenT UncaesHOCTD Koapduunent :

KHTE el 4aCOBOH XHTeNeH 9aCcOBOH |
— | HEpaBHOMEPHOCTH ke HepaBHOMEPHOCTH K- .
. 1 | 2 3 4 '
| 150 [ 3.15 2500 2.9 .



flponomeune Tal.1, 25

- [ _ 2 3 4
B 250 4.5 3000 2,85
350 4.1 4000 2.78
- 500 3.73 5000 2,74
700 3.3 6000 2.7
i 1000 327 X 7500 2.65 T
i 1500 3.09 ~ 10000 2.6 }
| 2000 2.97 20000 2.4
Tabnuua ¢
Y 1eabHbll pacxod napa B NpayeyHbix
B Tun odopyaoBaHuA Y Je1bHBIA Pacxo1 napa. Kr Ha kT |
L 00DA0ATHIBAEMOrO Oebs
Bak 11% npHroToBICHHUA CTHPATbHALX 0.3
aCTBOPOB
CTHPA1bHAA MAUIHHA 32rPy304HON MACCOH |
O¢.1bd, KT
b} 1.0
10 0.95
25 0.85
50 0.80
100 0.75
Kapyvceauiias vCTAHOBK2 B MAIHHAX .15

1AMOVIONHOH MACCOH 50 T Oeann

I-———_-——_l—————l-———-——ll_—_—-—-—-___ﬁ

- CyviliCIbHLIH 02pava 3APYIOUHON MACCOR

]

OCIbi. KT
5 1.36
| 25 1.05

- CVILITBHO-TIAMbHBIC KATKH
MPOHIBOAHMTEILHOCTLIO O ILA, KT 4.

25 1.0
50 0.86
| 100 o [ 0.82 .
' I 1aamasHbi npece npon3BoINTEILHOCTLIO |
O€1bR. KT
15-18 1.0

2.5 t.0 _—
- l
MaHexeHbl I8 MVIKCKHX PVOaLek:

1A PYKABOB 0.33
11 MaHXXeT H PYKABOB 0.45 |
114 Koprnvea - 1.90 I

= C
ITpusmeyanue. Pacxoa napa 118 CTHPANLHOTO OOODPVIOBAHHMA clegyer NpHHHMATE )
KOIDYHULHMEHTOM OJHOBPEMEHHOCTH IeficTBHs 0.8, a4 I CVMHIbHO-FAADLTHHO!
ooopvaosanus |.0.
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[IPUJOXEHUE 2
TabGnnubl N8 onpeleleHHa KoJIHUeCcTBa BulpabaTiBaeMoi TeluIoThI

Tabauna |
[TloTepw 1enna npH pactofike BoaorpefiHbiX KOT/IOB
it Bu;mrﬁcﬁuom kotaa | Mousocts kotia, MBT | [Notepu tenna, I'Ix( Txan)
B | (KKa/4) _ _ |
| : ] ) 3

(TTBM-S50 } 58.1{50) [ 3.01{0,72)
“TTTBM-30 * 40.7(35) | 4.52(1.08)

TBIM-30 | 40.7(35) 1 4.52(1.08) |

KBI'M-50 _ 5.1(30) 1 1.9(1.17) *
KB M-30 34.9(30) B 9.8(2.34)
CKBIM-20 23.3(20) _j 9.04(2.16)

KBI'M-10 ) ) 11.6(10) | 716171y
BT 9.3(8) N 17.7(4.23) *
BTN ]‘r 1.7(4) T
"OP) — 3p 4 3.5(3) 1 9.42(2.25) -

Py -2 | 2.3(2) 1 9.42(2.25)

OPY-1 ] CLdedy 7.91(1.89)
BMo-e0 | |.0(0.9) ’ 6.03(1.44)
C"MunCK- 1" o JPp.

N | Loy 1 7.91(1.89) |

"Ineprusa”, "Yunsepew!” o 0.7(0.6) 4.9(1.17)

JIP. Y B —

Tabuunua 3
[loTepn Teina n3osimposanibiMu Gakamy

XapakTepHCTHKA CTAIbHBIX BCPTHKLIbHbIX T IlnothocTs TenI0BOIO 110TOKA yepes
| UHJHHADHYECKHX Gaxoa-tmmvnmmﬂ 1 H30uH0. MBT (Fkan/u)

D=4.73m. H= 5.98m V= 100M " | 0.0050{0.0043)

__[2_"6..63!‘“.1}*[ =5.98m V=200M’ 0.0079(0.0068)

D=7.58m. H=7.45m V=300m’ 0.0109(0.0094) |

D=8,53m. H=7,45M V=400s’ | 0,0127(0,0109)

D=10.43m. H=8.95m V=700m’ | 0.0187(0,0161)

D=12.33u. [1-8.95 V=1000° | 0.0239(0.0205) ]

Hpuueuauue Pasmepsl pelepsyapos NPHHATH! 10 ZAHHbIM HHCTHTYTA
ﬂpoemcmnbxoucrpymm

%



Tadbnuua 2

Y aeapHbill pacxol Boabt Ha coOcTBEHNbIE HyWabl XBO

-

T

86

Cxema XBO Honur Y 1eapHbIA pacxol okl Ha cOOCTBEHHBbIE HYKaL XBO, T HCX0aHOA Boabl HA | T XHMOYHILEHHOR |
| L BO1bi, NPY KECTKOCTH HCXONHONA BOABI (001Iad), MI-3KB/KT | J
| ) 1 { 2 | 3 1 5 6 | 7 fl g 9 | 10
Na-katyouupoBanve |  Cyabdoyrosnb j:O..OBl 0.047 | 0.063 | 0078 | 0,094 011 | 0,125 —~ - 1 -
. Katnouut KY-2 | 0.015 | 0.023 } 0.031 | 0.039 | 0,047 | 0,055 ‘ 0,062 | - i
H-kaTHOHHpOBAHHE C Cynedoyrons - 0.052 | 0075 | 0,098 | 0,122 | 0,144 | 0,167 | 0,19 | 0,214 | 0,235
"rosi04HoR" : i :
ereHepauned 1 [ 1 1 J 1 L

IMTpumeuanue. KodpdpuuneHt Ha pereHepailHio BO bl Onpele’ieH Ha OCHOBAHUY YcpeaHeHHbIX JaHHbiX BTH u yToyHsgeTcs npy nposeaexduu
Hananku XBO.



Temnepartypa nogorpesa mMazyra

Tabnuua 4

3 MecTo noaorpesa Temfiepatypa nogorpesa Masyra, °C, Ans MapKH
Mailyra - |
i M 46 - 60 | M 80 ~ 100
[ | 2 l 3 |
0 KeNeIHOAOPOXHBIX UHCTEPHAX
fiepeal CIHBOM h 30 1 60
B npHEMHOH CMKOCTH H
| XDAHHTHILAX | 40-60 1 39—89 |
[lepesa GOPCYHKAMH:
¢ MEXAHHUYCCKHMH HIIH
| TAPOMEXAHHYCCKHMH 100 | 120
¢ BO3AYLIHBIMH HHIKOHAIIOPHBIMH 90 110
¢ IAPOBLIMU KA BOIAYINBIMW
| BblCOKOHauopHbIMM 85 s |
5
Bpems pasorpesa masyra
o Bpems puin_p_c_nz] MalyTa. 4 IR
Mapxa maiyra B XOJIOAHOC BPCMS 101 L B TCHNOC BPCMA 101 ©
L ] _BSQuelsed ) 1504 w0 1510 |
M2 L 6 3 |
M 40 - 8 4
IMeOMBOMIOO 10 4 ]
Taduuua 6
Pacxona napa Wis patorpenBa MasvTa
Masyr T Pacxox HOPMANLIUOTO NAPA. KI/T MAyTa, (IPH THIIAX (DOPCYHOK
i BOTIVIHBIX HAPUBLIX MCXAHHUYCCKHX
Dnorckui 46 243 36 |
Tonounviit M40 48 247 42
 M100 34 T 239 | 39 |

Ipumevanue.B nopmy pacxona napa 418 napoBbix POPCYHOK BXOAMT PACXOA Napa Ha

PacnbUieHKHe MazyTa.

g9



HopmaTusbl pacxona Tensa Ha cobCTBeHHble HYXAb! KOTE.TbHOH

el

—r

Taﬁﬂﬂ uz 7

[ HopmaTtus pacxoaa Tena no deMeHtay
CocTapngioinas pacxona Tennoroi 3aTpaT. Yo HOMHHAIBLHON HArPYIKH
IHEPIHH A CODCTRCHHBIC HYH b T_ ‘ KOTEJbHOM _T _
KOTCBIBIX FaooSpaoe | Ciroesbie W Knikoe |
TOMAKBO daxensHo- TONTHBRO
Cloesble
| L | _ TONKH l
_h | _ 2 3 [ e
[IpoayBKa NapOBKLIX KOTNOB r
NaponpOH3IRO/IHTEALHOCTHIO, T/4: |
a0 10 (.13 0.13 0.13
bonee 10 ;006 1 006 - 0.06
PacTonka koThon .06 006 0.96
O6RYBKA KOTIOR _ | = (.36 4.32
JIvThe o penteTKy KoTna - <. ~
MasyTHoe X0IaHCTBO | - - 1.6
[lapoBoit pacusii MavTa - - 4.5
[lojtoipen BOLTYXA B KutopHepax r ~ 1 - | 1.2
KEKTOP IPODCOVICTKH N 1 - 007
TEXHOAOIHHMECKHE HYX1b)
XHMBOJIOOUHCTKH, JICAIPATIHH, OTOILICHNC
H XOIAHCTRCHHAIC HYHUIBL KOTCIILHOM !
HOTCPH TCNAA NAPOIPOBOAAMH, HACOCAMH,
GaxaMy ¥ 110 YTCUKH, HCHAPCHUS (PR 2.2 2 1.7
QUPOOHPORAHMH W BLIRBIACHHI
HCHCITPARHOCTCH B ODODYIOBANHIM.
HCYHTCHILIC NOTCPH . N [ ]
HIOLO Sl 2.39-2.32 S05-2.55 | 908391

Hpuweyanua: 1. HopMATHRLL YCTIHORICHLE (IPH CJIC/IVIONTHX ITOKA3ATCIRX!

BETHUHIA UPOVBKH KOTROB tiposinomrensiiocteio Y /4 - 10%6, eabiiie 10 14 -

S %o

BOIRPAT Koujiencata 90-95%, remneparypa RoIspanueMoro kowaencarta 90°C:
reMaepatypa 100aBOUHOR XUMHIMCCKH OHHUICHHOR BOE S7C:
mapka matyta M 100, nosorpes Matyra ot 5 g0 1057°C;
APOOGCOYHCTKA NPHHATA JUIN KOTAOB (1APONPOHIBOAMTCILHOCTLIO Oonee 25 T/4.
paGoOTaOMAX HA cepHHCTOM MatyTe, Ovpbix vrasax # yrie mapxd AP ¢ pacxoom napd
ta ykektop 1500 kr/a npu aanaenun 1.37 Mna (14 kre/cm2) W temneparype 280-330 (.
PACX0/1 TOMINRBA HA PACTONKY IPHHAT HCX0JIA H3 CIIEJIYIOUIETD YHC1a pacToNoK B
o/ 6 1oC/e MPOCTON JUIHTEALHOCTBIO 10 12 4, 3 ~ noclie NPOCTOs JUINTEILHOCTHIO (niee

12 w

Nacxon napa Ha Kaopudeps! UK 110I0IPeRa BOTYXA (lepel BOIAYX01I010rpeBaTe.IeM
[PEIYCMOTPEN AR KOTIOB NAPONPOHIROAMTENILHOCTLIO 25 T/4 i Bbille H pabOTAONIHX Ha
CEepHHCTOM MailyTe, Oypbix yriaax u yrie mapxku APILL

2. [pn HaANWYMH pe3EePBHOI'O TOILIMBA B KOTEJBHOHR CIeyeT ACNOAHHTEILHO VHECTh

pacXxol TEMNA Ha 110/10MPeB TOIUIKBA.
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FOF

HopMhl TAOTHOCTH TENAOBOIO NOTOKA AN TEMIOBRIX ceTeil, MPONOKEHHBLIX B HEMPOXOAHLIX KaHanax

Tabsniuua B

angr oOpaTHOro
TpyOonposoa

VIR noJjakulero
ybonposoig

CyMMBpHAR 21% { 1% NoJaKiiero
N8y XT1py6nof

T i

1p> Oonposoay

CYMMapHan ANs
ApyVx Py OHO#M

AR NOAKINETO
TpyGonposoig

— - - e e
HNuamerp ’ HopMa NIOTHOCTH TENNOBOro NOTOKA UIA ABYXTPYOHBIX BOIAHBIX TENJOBbLIX CCl1cH 11PK NpoKiIaAKe 8 HENPOXOAHbIX KaHanax,
Tpybonpogsona, | Bt/ [kkav/(4.M)]
MM I

CyMMapHasa ans
asyxTpyOuoh

(POKJIALKM

| ':,,__. - S0°C t:p_- - 65°C NPOKTAIKH IL r;p.- 90 NPOKIAIKH t;p,. 0%
| 2 3 4 | 5 : 7] 8
32 23.2(20) 29.1(25) | 52.3(45) 37,2(32) 60.5(52) 44.2(38) 67.4(58)
57 29.1(25) 36,1(31) | 65.2(56) 16.5(40) 75.6(65) 54,7(47) 83.8(72) j
76 33,7(29) 40,7(35) 74.4(64) 52.3(45) 86.0(74) 61,6(53) 95,3(82)
| 89 36,1(31) 44 2(38) 80,3(69) 57.0(49) 93,1(80) | 66.3(57) 102,4(88)
, 108 39,5(34) 48.8(42) 88,3(76) 62,8(54) 102,3(88) 72,1(62) 111,6(96) |
159 48.8(42) 60,5(52) | 1093(94) |  75.6(65) 124.4(107) E 87.2(75) 136,(117)
219 59.3(51) 72.1(62) 131.4(113) 91.9(79) 151.2(130) 105.8(91) 165,1(142)
273 69,8(60) 83,7(72) | 153.5(132) 104.7(90) 174.5(150) | 119,8(103) 189,6(163)
377 88.4(76) - T - 124.4(107) 212.8(183) | 146,5(126) 234,9(202)
426 95,4(82) - R 140.72(121) | 236,1(203) 159.3()137 254,7(219) |
478 105.8(91) | - - 153.5(132) 259,3(223) : 174.5(150) 280,3(241) |
529 117,510 | - - 165,1(142) 282,6(243) | 186,1(160) 303,6(261)
630 132.6(114) e - 189.6(163) 322.20277) | 214,0(184) 345 6(298)

Tlpumeuanun: |, PacyeThble CpealerofoBuie TeMNCpaTyphl BO/BI B BOAAHBIX TENAOBHIX ceTax 65.90,110°C COOTBETCTBYIOT TCM;IEpaTyprlM
rpapukam 95-70,150-70,180-70°C.

2. llpoMexyTOUHBIE JHAYECHUA HOPM TJIOTHOCTH TENIOBOIo NOTOKa ciaeayeT ONpeleifTe HHTEPNOAALKEi.



L L B |

Tabnuua 9

HopAIbI DAOTHOCTH YeNIOBOFO NOTOKA 18 [TOIICMHbLIX TCIII0BLIX CCTCH NpH Beckananbholt npoxnanxe

Jlnametp HopMbl NI0THOCTH TeM;10BOrO NOTOKA 118 IBYXTPYGHBIX BOIAHBIX TENIOBLIX CeTeil (1pH OecKaHATLHOMN NpoKIaKe,
TpYOOoNpoBO A, Br s [kxar(4.m)]
MM | _ ) — .
118 NoJdaruler) LTR 0OpatHOrO CyMMapHad 11 218 N02aNWINETO 118 oBpaTHoro CyMMapHaa 114
TpyOONpoB01a TPy BOIPOBO.IA 18V \TPYOHOH TpyOonposoaa TpyOONpo8oaa ABYXTPYOHOR
f:p“ 65 [:p_; 5o HPUKIAINM f;pf - 50°C tzp,g - s0°C NPOKIAJKH
| 2 1 3 L 4 S 6 | 7
32 22.0(19) 18.6(16) | 40.6(35) 31.4(27) 18.6(16) 50,0(43)
| 57 27.9(24) 233200 | 31.2(34) 38.4(33) 23,3(20) 61,7(53)
76 + 30.2(26) 25.6(22) 55.8(48) 40,7(35) 25. 6(27) | 66,3(57)
89 32.6(28) j: 36.723) | 39.3(51) $B007) 1 25602 68,6(59)
108 [ 34930) [ 291235 f 62 8(54) 46.5(40) 29, 1(25) ! 75,6(65)
| 133 38.433) | 32.6(28) 71.0(61) 51,2(44) 32.6(28) 83.8(72)
i 159 [ H40735) | 36.1(31) 76.8(66) 54.7(47) 33,79) | 88.4(76)
219 A7.7G30 | 346.5(40) 94.2(81) 70.9(61) 46.5(40) 117,4(101)
273 | 628(54) 535136 | 11630100y | 79.4(68) | S12(3H | 130.3(112)
i 325 { 69.8(60) CS9%st [ 120141 87.2(75) 58.2(50) 145.4(125)
I 377 | - -] - 96.5(83) | 62.8(54) 159,3(137)
426 | - o - 102.3(88) 67,5(58) 169,8(146)
178 = - - 108.2(93) | 72,1(62) 180,3(155) _
520 ‘“ - I - 114.0(98) 76,8{06) 191,8(164)
630 | - - - 131.4(113) 89.6(77) 221,0(190)

[Mpuvewanue, Cu. nptmwamie K Tad1.8



Taonuuall
Hopmpt NIOTHOCTH TENA0BOr0 MOTOKA L% TEILIONPOBOI0B, PACNONOXKEHHLIX Ha OTKPLITOM BOIYXE

T ———— e g -

— e i — —

— e Al S — — —— —_— —r e ———— e e ey ——— L —

Jlnamerp

Tpybonposoaa,

MM

Hupma [IOTHOC 11 1E1110BOT 0 NOTOKA LI TEIL: lonpomﬂuu PACIIONOKECHHLIX Hd OTKPLITOM anyxc

Br/sm [kxa1/(4.Mm)), npu cpeaneft resmnepatype rennonocuientn,’C

Pl

| 50 65 | 75 ] 100 125 | 150
| 1 * ) 3 l 4 _ 5 6 | 7
48 | 19.8(17) 23.3(20) 26.7(23) —32.6(28) 41,9(36) 51,2(44)
’_ 57 22119 279024) | 30.3(26) 38.4(33) 47,7430 | 57.0(49)
76 24.4(21) 30.2(26) 33.7(29) 43.0(37) 54,7(47) 65,1(56)
N 89 279024 33.7(29) 38.4(33) 4‘ 47.7(41) 59.3(51) | 70.9(61)
108 | 30.2(26) 37.2(32) 31.9(36) 53.5(46) 66.3(57) 77.9(67)
. 133 34,9(30) 41.9(36) 47,7(31) 59.3(51) 73.3(63) 86,1(74)
| 159 | 384(33) 46,5(0) 52,3(45) 66.3(57) 81.4(70) 95.4(82)
'S 219 I 46.5(30) 57.0(49) 63.0(55) | _ B1.4(70) 98.9(85) | _ 115,1(99)
v 273 | 53.5(46) 65.156) | 733(63) [  91.9(79) 110,5(95) 127,9(110)
325 ~ 61.6(53) 74.4(64) 82.6(71) [ 102.3(88) 122,1(105) 141,9(122)
377 68.6(59) 82.6(71) | 91.9(79) 114.0(98) 136,1(117) 157,0(135
426 75.6(65) 89.6(77) | 100.0(86) | 123,3(106) 147,7(127) 171,0(147)
478 81.4(70) T 97.78%) | 108.3(93) | 133.7(115) 158.2(136) 181,4(156) |
| 529 88.4(76) 104.7(90) 116.0100) | 144.2(124) 171.0(147) 197,7170) |
| 630 102,3(88) 121,0(104) 133.7(115) | 164.0(141) 194.2(167) 223,3(192)
| 720 114.0(98) 133.7(115) 147.7(127) 1 181.4(156) 214.0(184) 245,4(211) ]

Ty

nepHoa padorkr 5°C.
2. TIpoMeXyToUHbIe 3HAYEHUR HOPM MIOTHOCTH TEMJIOBOFO MOTOKA c/eayeT onpeaenaTh HHTEPHOASUHER,

ITpumeuanun: 1. HopMbl NIOTHOCTH TEAOBOrO NOTOKA OlIpeaeieHbl NPH CpeInell pac4eTHON TeMnepaType OKpyxarouleit cpelibl 3a



HopaMbl N10THOCTH TENROBOrO MOTOKA L1 TeN10NPOBO.10B, PACNONOKEHHBIX BHYTPH [1OMelllecHHA

Tabnuua 11

—

HuameTtp Hopya nA0THOCTH TENI0BOro NOTOKA 118 TEIIOHPOBOAOE, PACNIONOKEHHLIX BHYTPY NOMEUICHUH,
TpyOOIlpoBOaa, MM Bt/v [krav(y M)], npd cpeaHeii Temneparype tenionocutean, ’C
* 50 | 75 i 100 | 125 150 ]
j 1 ! 2 t 3 3 B S 6 ]
32 1 13.2(12) I 23.2(20) 32.6(28) | 10.7(35) 50,0(43)
48 * 15,1(13) [ 25.6(22) 36.1(31) 46.5(40) 57.0(49)
i 57 16,3(14) | 26.7(23) 37.2(32) 50.0(43) _61,6(53)
76 17.4(15) 30.2(26) 13.0(37) 57.0(49) _ 67,5(58)
89 1 18.6(16) | 31,327 35.3039) 60.5(52) 72,1(62)
108 25,6(22) 39.5(34) i 32,3(45) 66,3(57) 79.1(68)
133 31,4(27) 16.3(40) L 61.6(53) | 75.6(65) 88,4(76) |
| 159 | 36.1(31) 52.3(45) | 69.8(60) | 83.7(72) 97,7(84)
194 | 30.7(35) 1 58.2(50) 76.8(66) 1 93.0(30) 108.2(93)
[ 219 44.2(38) 60.5(52) 81,4(70) 98.9(85) 116,3(100)
273 48.8(42) 68.6(59) 90.7(78) | 110.5(95) 129,1(111)
' 325 | 52.3(45) 70.9(61) 98.9(85) T 121.00104) 141.9(122

Hpustenanus: 1. HOpMLI ILIOTHOCTH TCHAOBOIO 1I0T0KY ONpeIeieHbl npi cpeiineil pacueTiof TeMUepaType oKpyxarniell cpesisi a

neprod pabotbl 25°C.

2. lIpoMexyTOUHble 3HAYCHHA HOPM IOTHOCTH TEHTOBOIO MOTOKA C.1e1y¢T onpeAeNaTh HHTEpionsuxed.



Tabnuua 12
Cpess remneparypa rpyHTa Ui HEKOTOPBIX FOPO.IOB

mue CE.‘IHSIH Temmeparypa rpvHTa. °C, Iuvi nepHona
ropoaoB JHMHAR roaoBpas
- H2 rnnune M
- }_0.8 1.6 0.8 4 6
BpecT 12 31 ] 191 | 164
- bewelx |03 1 19 | 174 | 154
™ Bomoraza | 10 1 20 | 132 10.9
Borrorpaa | -1.9 {07 23.7 9.5 2
EK&TCPHH'SEEF 0.75 | 2.7 |2 9.1 6.0 5.5
HBanoBo 00 1S 1 ) 155 1 62 1 63 |
— Mocksa | 1.0 1.6 1 144 13.4 6.5 65 |
| Opex 0 18 1 172 1143 15 16
| Opewoypr 1 L1+ 19 | 136 12.3 68 | 1.
Pocm-mfpﬂoh;- 08 . 48 | 202 16.6 10.4 10.7
Cauxr-Tlerepoypr | 25+ 0.7 | 163 13.7 5.4 5.9
Tabnnua 15

Hopsmbl NI0THOCTH TEN1080r0 NOTOKA 118 H30IHPOBAHHOK apMaTYPhl B (TOMEUIEHHRX

diamerp | Hopm;n:lomocm TCILI0BOro NOTOKA YEPe3 HIOMHPOBAHHVIO
YCIORUOTO | NOBCPXHOCTL APMATIPH B NOMEennax npu ¢, =25° C na oxny
npoxo.1a €THHHLY, BT [KkKaVu]
| tpyoonposona. | Hzoasuns LLIHVP{)H TOJWMHOR | MacTHYHAR H3ONAUHA TOUOKHOH |
MM ' 70-100 MM, 00epTXa 70-100 mm. CSopuo-pa3zdopHuie |
HIOIALHOHHBIMH MaTEepHATAMH METALIHYECKHE DYTIAPLE C
,! TouHuon 70-100 um BICIAILILIAMH M3 MUHCDANTLHOW |
| | BaThl MO.1 MeTLUTHYECKHH KOXVX |
20 | 1360117y 116(100)
1040 | 186(160) 162(140) i
~00 | >02{260) | ~62(226) |
300 ; 3523901 _ [ 394340 |

T — |

Hpusevanue. Ho DMbi ILTOTHOCTH Ter10B0r0 NOTOKA paccqmuhl 114 TeMNepaTyphl
TernoHocutens 100°C.

Taomuua 14
OKBHBAIEHTHAS TT1HHA H30.THPOBAHHOTC TPYOOITPOBOAA] LR OIHOH ¢ THHHUbAI APMAaTYDhL

—— -
XapaKTepHcTHKa H30 IAILHH , JKBHBAICHTHAA 1THHA H3OJHPOBAHHOI'O TPYOOINpPOBOa /,, |

apMaTvpel | ‘M. MIDH VCIIOBHOM THaM ‘
i | 1000w ] 70 0.5 M
€H30. 2,
HeH3o0aupoBayuag 6.7 ? 7.2

H3onnposannas na %, scen 3 5.1

10 BEE){HQCTH

t2
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Pacxombl Ternsia HEH301HPOBAHHAIMH QnaAIlaMH

Pa3zHocTh I Hopma 1o THOCTH TEILIOBOI0 [TOTOKA C [TOBEPXHOCTH B

TEMNEPATYP MEAY HEH30.1MpOBaHHBX (aaHues (oana napa), Bt [xxan/4], npy
HapyKHOH YCIOBHOM Npoxoze Tpyfonposoaa , MM
NOBEPXHOCTBIO
TPYOLL H | _ — —— e
OXPYRAOLLHM 70 100 150 200 250 300
sorayvxom Ar,°C
| 122(105) 1 157(135) | 232(199) | 308(265) | 383(329) 453(390)

74(150) ‘)_,")(199) | 348(299) 465(400) 280(499) 696(598)1
| 244 ‘?1{)‘;_}_325(”79) | 476(409) | 6_19(549) 790(679) | 952(819y;

Tabnuua 16
TexHHYecKHe XapaKTePHCTHKHY MAaTepHAN0B, MPHMEHAEMbBIX 11 H3ORIHY

TPVOONPOBOAOB. NPH OecKaHalbHOI NpoKIAIKe

Term 101301 UHOHHBIT | YCI0BHBII npoxoa Cpeansas TemwonposoHoCTs
MJTCpHAT , TPYOONPOBOJIA, MM | ILIOTHOCTD. KT/™° CYXOro Marepuana. |
, Bt/(m.°C) :
P _ [xxanv(4.M.°C)) r-
‘ ADMONCHOOCTOH - 15_0-8()0M
butvMvonen T | 30-400 450-530 0.11-0.15(0.09-0.11)
BHTVMOKCPUMINT F Ho 500 600 0.153¢0.11)
BHTVMOBEDMHKVINT J1o 500 600) 0.13(0.11)
[Tlenonoaumepoeron ! 100300 60-80 (0.07(0.06)
I Denoabusik noponaact | [Io 1000 100 0.05(0.043)
MD.T MOHOTHTIHBIK r

e

Tadauua 17
KodQPuumenT VBIaKHEHHA TEILIOH3ONAUTHOHHOIO €108 TPYDONpPOBOAA (1pH

OCCKAHATBHOA MPOKNAIKE

e

TennoH30 AUHOHHBIH KodtbduuneHt vBa VBIAKHEHHA K
MaTePHAT Tun [Ewrm o I"OCT 25100-82 |
M AJ10 BJIKHbLH BJIKHbLH HACLIIIEHHBIH
l I S _ BOJOH f
i ADMONEHOOCTOH | .15 1.25 1.4 |
bUTYVMOnepIHT | i1 .13 13 _
Enwximem_umr _i [.1 (.15 1.25 |
____Eunmosemum TMT _1_1 .15 1.3 ~
[leHonoanmepoeTOH ; 1.05 1.1 .15 .
DeHOTBHBIH ﬁOpOfLTl;ET $JI 1,05 1,1 1,15 i
MOHO.THTH b H ] ——
[Terono-uvperan l 1.05 9
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TennonpoBoAHOCTb MPYHTA

Tabnnua 18

107

mxaum Bua rpynra CpenHsas Pacyernas | Tennonposos-
10 BADKHOCTH ANOTHOCTL | abcomoTHas | HOCTL MPYHTA,
CYXOI'O FPYHTa, | BAAKHOCTD, By/(w.°C)
| K/ 3 o {kxan/(«.m "CH
1 2 3 4 5
} [ anHMCTHIE B 1600 0,87(0.75)
Cyxoi CYTJIHHKH L 2000 5 1,74(1.5)
MeckH 1600 [ S (,11(0.85)
__TNecHaHbie | 2000 | 2.03(1,75)
CxansHpie 2000 5 2,03(1.75)
~ 2400 1 2.33(2.0)
" | Tasnmcriie # 1600 | 20 1.74(1.5) |
_ _CYTJTHHKH i 2000 | 10 2.56(2.2)
Baaxnnif [Tecku H 1600 15 ,92(1.,63)
[CCHAHbie 4. 2000 | 5 3,2(2.73)
CxaibHbie | 2000 | 8 2.73(2.35) |
2400 3 3.48(3.0)

1 mnnctsie n | 1600 ] 23.8 1,86(1.6)
llucuumliuuﬁ __ CYTAHUKH | 2000 | 113 | 2.67(2.3) —
BOJIOW [ leckn o 1600 23.8 2.44(2.1)
ecHan hie _ 2000 1.5 1 337(2.9)
Cxansiinie 2000 11.5 3.37(2.9)

| 2400 33 1 5 144)




NPHIAOXEHHUE 5
Tabanust ans onpeneneuns NOTpeOHOrO KOJHUCCTBA TOILUTHBA Ha BRPAOOTKY TEnNOTH

Tabnuy; |
MakcHManbHO—OMMYCTHMbIE HOTEPH TBEPAOro TomnHaa, %
— ) _ i - — -
HanuwmcHona- Bua tonnusa
uHe onepaumit | Kameunwth | YronsHas |  Bypmift Kycxosoit | ®perepuny |
. 1 yroab | Mefoub _yrome | Topd 1 _Topd |
KenerHonopok 0,8 1.0 0.8 0.6 1,25
| Hue nepeBotkH | R I B R
Pairpyska 0.1 0,2 0.2 0,15 0.5 |
l_Bal"DHﬂ _ ) - - —— | - o —
[Ipu cxrancxux 0.2 0.3 0.3 0.15 0.5
|_nepemeieruax | | 1
X panenue Ha 0.2 0.3 ()L.5 2.0 3.0
cknane a Teue-
HHE OO0 !
AL e T —_—
| Tloaaua co - 0.1 0.2 0.) 0.3
CRU1ana R
| KOTEALHYIO N ] . — . — DS W

[lorepn TONOMNIOIO MaYYTA

F__

Tabnuua 2

ﬁilunmcﬂgawc nngpqunu - [ToTeps., Yo
[Teperoika B XCICIHONOPOKHBIX UHCTCPHAX | 004 |
[Tpuem Ha xenelnof Jlopore H 11 aBTONHCTEPH B 0.021
a5 IYONEHHBIC XCNET00CTOHHLIC H HATEMHBIC
MCTRUTHYCCKHE PCIEPBYADDI )
XpaHeHHe B peIepPRYAPUKIX CMKOCTSX (| KT/M” 1OBEPXHOCTH
HCNAPEHHR B MCCRIL):
| peiepByapsl 3arnybieHnnic, Xeae1o00eTounnie 0.03
PEICOBYAPHE HWIEMHBIC, MCTRUUIHUCCKHE 0.006
Tabnuua 3

Hopmbl pacxoaa yCAOBHOrO TONMAHBA AIA KOTJOArPEraToB HA HOMHHANBHOH Harpy3Kke

-

Tun l-:omoar;e_ra”ra ﬁo;;ma_pacxona ycnosn-oro TOIUTHRA 18 KOT/oarperaroB Ha
HOMHHAITLHOR Harpy3ke, kr y.T7 /T ]Ik (kT y.T /I'kan), npH padoTe
Ha

rase " KHIKOM KAMEHHOM OypoM yr1¢
. _ | ToruiMse | vriie 3 o
| [ 2 3 I 1 5
) [TAPOBBIE L ]

TM50-1. TM50-14. | 37.4(156.6) | 37.6(157.7) , T -

MS50-14/250 L

K35-40. TII3S-Y., - - 38.7(162) | 38.9(163.0)
T35 - L [




e

[1 A0V KeHHe 1abn.3

109

- 2 [ 3 4 I
T 235 - 1 37.0055) - -
535-40. TC-35-: v N - | - ~ 40.3(168.7
TIM3 (30 T/ll) 36,0(151,0) L — - 1 -
140 36.6(153.5) | 369(154,8) | - 4 _
"525-150'M. b25-14 36.9(154,7) | 37,6(157.5) - -
M. B25-24-TM 4 |
"CY20-39, TC20-M, - ~ 39.7(166.4) | 40,6(170,0)
1C20-Y. 1020y |
“T1-20 36.9(154,7) ~ - -
TC-20 37.0(155,0) L 37.1(155,4) N — -
TIKBP 20-13 37,5(157.1) | 38.3(160.4) [ 41.7(174.6) [ 45.1(189.0) |
AKBP 10-13 37,6(157.6) | 38.2(160.,1) | 41.7(174.6) | 45.1(189.0) |
JIKBP 6,3-13 37.7(158.1) | 38.2(160.1) | 41.7(174.6) | 45.1(189.0) |
CIKBP 4413 37.9(158.1) | 382(160.1) | 4L7(174.8) | 35.1(189.0) |
JAKBP 2.5-13 38.3(160.3) | 38.3(160.4) | 41.9(175.4) | 45.2(189.2)
KD 10-13 38.4(161.0) | 39.9(167.2) | 34.3(187.9) - ]
JIKB 6.5-13 38,7(162.0) | 39.9(167.2) | 45.3(189.6) -
TIKB 4-13 _ | 388(1626) | 400(167.4) | 453(189.8) | - |
JIKB 2-8 38.9(163.0) | 40.0(167.7) | 35.4(190.0) -
2514 KE 25-14 | 37.2155.9) | 37.90158.8) | 39.7(166.2) | 30.0(167.5)
U 16-14 37.6(157.5) | 38.8(162.6) | - -
JUE10-14.KE 10-14 | 37.4(156.9) | 38.4(161.0) | 42.6(178.3) | 42.9(179.6) _
E6.5-T4KE6.5-14 | 37.9(158.9) | 38.9(163,0) | 42.6(178.3) | 42.9(179.6)
JIE4-14KE4-14 | 3827160.1) | 39, t(lm 9) | 42.6(178.3) | 42.9(179.6)
| KE 2.5-14 [ 426(1783) | 42.9%(179.6)
Ulymua, T/v:
12 -
39,1(164.0) - - -
9,5 -
39.3(164.8) - - -
7.5 -
39,4(165,2) = - =
5,5 -
39,6(166,0) - = -
4,7 _
40,0(167,4) - - -
2 _

_ 41,6(174.5) - N -
HIBA-7 [ 392(164.3) | 40.0(168.0) | 41.0(171..9) | 44.2(183.5) |
— | 400(167.5 | 41,2(172,5) | - | -]
UIBA- 393(164.5) | 40.0(168.0) | 3LK173.6) | 34.2(185.1)
T | 40.2(168.8 | 41.6(1743) | 44.4186.0) | 45.8(192.0)

A-3 39.3(1645) | 40,1(168.0) | 419(1755) | 44.7(187.2)
— 40,4(169.5) | 42.0(176.0) | 45.4(190.2) | 46.8(196.0)



[Iponomxenue ta6p 3

3 4 5

o 40,4(169,4) - - -
Babkok-Briskoke - S ]
| (2.5-7.5-4.5 1/4) 39.9(167,0 40,6(170,0 ~ -

BB/ 4-13 37,5(157,1) | 38.3(160,5)

| 40.4(169.3) | 40,5(170.0 - -
l_ﬁnmqmpc_@n_- 1 39.3(165.0) | 41.3(173.1) 55,0(230,3)
Kopusanmuiickuit | 39.3(165.0) | 41.3(173.1 48,7(204.0 54.9(230,0)
E1/9:E0.8/9:E049 1 39.6(166.0) | 41.6(174.1 47.6(199.4 48,7(204,0)
TM3 -1/8 " 40,7(170.6 - 62,0(260.0) - ‘
MM3-0.8/8 | 40,8(170.8) - 62,3(261.0) | ~
B/l -28/8 407(1704) | - }

B - 59.8(250.5) =

‘M3K 41.90175.7) [ 43.0(180.1 N
- - BOJIOTPEUHBIE i L
[ITBMI100. BTM100 | 37.6(157.6) | 38.0(159.1 |
| NTBMS0. KBIMSO | 38.3(160.5 39.1(163.9 -
[ITBM30, KBI'M30, | 37.4(156,8) | 388(162,7) | 423(177.3) | 41.8(175.3)
' KBTC30.KBTCB30 |
KBI'M20, | 37.8(158.4) | 39,4(1649) | 422(177.0) | 41,2(172.8)
| KBTC20.KBTCB20__| | [
KBI'MI0, 37.8(158.4) | 39.4(1649) | 42.2(177.0) | 41,2(172.8)
KBTC10.KBTCB10 |
KBI'M-6.5, KBTC- 37.5(157.3) | 39.3(164.8) | 41.6(174.2) | 41,7(175.0)
6.5. KBTC-4.
KBIM-4 o | i
| TBI | #0.10680) | 41.6(174.2) -
Cexunonnsie uyryiune | 41 3(173,1) 42.6(178.5) 50.9(213.2) 56.8(238.0)
H cransisic (HP-18,
HHUHCTY-5 u ap.) |

i, L

[Tpumevanun: 1. B snamerntatene [PHBE/ICHBI HOPMBL JUIA KOTIIOB D€3 XROCTOBbLIX
TOBEPXHOCTER Halpesa.

2. Ilpy HanWuuy pe3epBHOrO TOMUIMBA B KOTEILHON yaespHbIE HOPMBI pacxoia
TOMAKBA B KOTETHLHOH onpeaensior AHPPEPEHURPOBAHHO B 3aBHCHMOCTH OT
[DOJ0/TKKTEIbHOCTH paOOTHI KOTENILHOA HA pe3epBlOM TOMUIHBE,
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Tabmuna 4
JaueHns k03pPUImEHTOB K; 115 HEKOTOPBIX KOTIOArperaTos B 3aBKCAMOCTH OT
CTEeNeHH HArpy3KH

111

M 1 0.996 | 0993 | 0.991 | 0.992 | 0.994 | 0.998

Tran KoTI0arperata | Tomw Harpv3ka,% HOMHHLTBHOM
B0 | 90 | 80 70 | 60 | S50 | 40
| 2 7 3 | 4 5 16 | 7 | 8
[TAPOBBIE
 _
SYEN 1099 ] 0997 [ 0.99 [ 099 [0.998 [ 1.0
M 0999 | 0.997 | 0996 | 0.996 | 0.997 | 1.001
rTT-35-Y Ky 10 | 1001 | 1005 | 1.009 | 1.015 | 1.022
| BY . 0.997 | 0996 | 1.0 | 1.005 | 1.009 | 1.014
T35 M ¢ 1.0 ] 1.001 | 1.002 | 1.005 | 1.008 | 1.011
TM-30 [ 0999 [ 0999 i 1.0 | 1.0 [ 1.002 [ 1.007
M 0.995 1. 0.993 1 0.99 | 0.99 | 0993 | 1.001 !
| TM3 (30 T/9) T 1 0997 | 0.59 | 0.995 | 0.996 | 1.001 | 1,01
BM-23-15 [ 10999 [ 0999 + 1.0 | 1.001 [ 1.003 | 1.007
M 0.999 1 0999 | 0.999 ¢ 1.0 | 1.001 | 1.004
TC-20 T 10 ] 1001 | 1.002 | 1.007 | 1.012 | 1.017
M L002 | L006 | 1011 | 1016 | 1.021 { 1.028
TIT-20 [ 10999 | 0.998 | 0.998 ' 0.999 | 0.999 | 1.0
CY-20-39 KV 1.003 | 1.008 | 1.018 ' 1,029 | 1.041 | 1.054
CY-15-39 T 1.003 | 1009 i 1015 | 1.021 | 1.027 | 1,035
JIKBP-20-13 CC 0 1.004 1 1011 | 1.Ot8 | 1.026 | 1.032 | 1.037
MOOT0.995 1 099 1 0.99 ' 0.995 | 1.0
KY . 0.987 | 0.954 1 094 @ 0.935
[ 0997 1 0996 : 099 © 0.998 | 0.999 | 1.00!

IKBP-6.5-13 T | 0.993 | 0.988 | 0.993 : 0.997 | 1.003 | 1.011
N 3 0999 | 0.998 | 0.999 | 1.002 | 1.007 | 1.014 |
IKBP3-13 T 1.0 1 1.0 [ L0OI i J.002 | 1.008 | 1.02
M1 0.997 | 0.994 | 0992 | 0.991 | 0.991 | 0.994
TKBP-2.5- I 10 | 10 001 i 1.
TIW, T 0.998 | 0.995 | 0.993 & 0.994
M ¢ 0998 | 0.997 | 0.998 ¢ 1.0
LB A-S L 0999 10999 i 1.0 ' 1.001 | 1.001 | 1.003
L M L0O1 | 1,002 1.003 ' 1.005 | 1.007 | 1.01]
IIBA-3 T 1.002 | 1.005 | 1.008 | 1.012 | 1.017 | 1.024
. M 1.002 | 1.006 ; 1.009 | 1.018 | 1,03 | 1.044
mYXOBa.T ; |
12 . r 10998 | 0996 | 0995 | 0.994 | 0.993 | 0.992
9,5 T £ 0.998 | 0.99 | 0.9%6 | 0.996 | 0.998 | 1.001
3 T 10999 1 0999 [ 0.999 i 0.999 [ 1.0 [ 1.002
4.7 . 1.001 | 1.002 | 1.003 ' 1.007 | 1.012 | L.019
3,8 10999 | 0.999 | 1.0 | 1.004 | 1.011 | 1.03
3,2 [ | 1.001 | 1.003 @ 1.007 | 1.015 | 1,025 | 1,04
2.0 Cor 1002 1 1007 | 1012 | 1018 | 1.024 | 1.033




n DOJO.EXCHHe THGJI 4

112

i B T S T N I
Mamampoai v || | [ [
3,7 1.003 | 1,007 | 1.012 | 1,018 | 1.026 | 1.03¢
2.5 _ 1.001 | 1,005 | 1,00 | 1016 | 1.024 | 1.03¢7
‘KPLH—-I - {1 1.00} 1.002 | 1.004 ' 1,007 ! 1.011 | 1.019
| BBI-4-13 l" 1.0 | 1,001 { 1,005 ; L.003 | 1,008 | 101>
L TM3.178 [ 1.002 | 1.005 | 1.009 | 1.015 | 1.023 | 103g
B 1-28/8 B [ 1.00] 1.003 | 1.007  1.015 * 1.027 l 1.04
MM3-0.8/8 [ 1.003 | 1.012 ¢ 1.025 * 1.036 i 1.05 | 1.065
r ——-—*—-—-———_—_~‘1
BOJOIPEMHBIE
[ITBM-100 [ 0.997 T 0.994 i 0.992 0989 | 0988 ~ 0.988
| 0.909 |09‘)9 1.0+ 1,001 + 1.002 + 1,004 ;
ITTBM-30 | | 0.997 | 0994 1 0.992  0.99 0988 © 0,988 |
_ - | 0.997 | 0994 ! 099 . 0988 . 0.987 1 0.98% |
TBIM-50 992 1+ 0.987 -'_0.?85 - 0985 ! 0.982 ¢
F_HTBM 30-MC 09‘3}7 | 0995 ¢ 0,993 © 0991 . 0988 i (.986 |
T8I | 1.002 ?_I_.OOS C1.008 ¢ 1011 ¢ 1017 ¢ 1,023
| B 1.0 ) 0.993 © 0983  0.986 ' 0.987 . 1.002
" CexUIOHHBIE YVTVHIIBIC r 0906 | 0993 | 0993 : 0,994 . 0.996 @ 0.998
H cTashbie (HP-18. M 099 | 0999 ¢+ 1.0 . (004 : 1.011 . 1.03
HITICTY-5 1 ap.) KY | 1.003 { 1,007 i 1,012 + .08 . 1.026 . 1.036
bY | 1.005 { 1.012 § 1,023 . 1,056 . 1.05 | 1.065
ITpuneuanue: ['-raz. M-masyt, KY - kameHHs1i yTo1e, BY -0vpsiit yros
Tadauua 3
YaeasHbld pacxol TOTLIHBA Ha BbIPAcOTKY | T HOpMATbHOIO Napa
K[ | VYaessuin KI1O | Yaewuwmn K[ Y aeasHui
KOTEIbHOIO pacxol KOT&ILHOTO pacxol * KOTETbHOIO pacxodl
arperarta, % |  TOLIHBA arperata. %% TOMIMBA. | arperara. % TOMIHBA.
KT y.T/T avr/T | | KTY.T.T
. HOPMAJIbHOTO HOPMATLHOTO HOPMATBHOTO
napa napa E napa
S
l j 2 3 4 ' 3 | 6
| 20 L 182.80 66 13848 8. 111.46 |
oy 179.21 67 | 13641 83 110.12 |
52 175.76 68 134.41 84 - 108.80
33 | 172,45 69 13246 85 107.52
70 130.57 . 86 106.27
35 166.18 71 128.73 37 105.05
| 56 165.21 72 12694 . 88 103.86 |
57 160.35 73 125.20 89 102.69
123.5) 90 | 10135
121.86 o1 [ 100.43
152 w33 12026 | 92 99.34




|

H NOKEeHHUE TaG'l S

61

52 14741 11717 9723
[ S

63 143 07_____________ ll_SiQ__L__ N 96 21
sy 14281 | g0 114.25 96 ) 93.05
65 140.61 i 81 112.83 97 94 .07 |
[ RN I AL EE— I A _ ]

Tadauua 6

Y Jes1bHBR pacxod TOIJIMBA HA PACTONKY KOT.Id

[Lioudan Y 2eabrWI PACXOT YCIOBHOIO rouAMBa Ha [ pr.u:'rmnpc}T KOTAA (Kr y.7) npH
nOBCPN- ATHTCIBLHOCTH OCTAHOBKH, 4
pocTH | - 3

Harp<Ba > 6 ] 12 18 24 18 [ Goace 48 |

| koT.1a M7 ! - I S SUS

T o0 1 100 28 i 50 75 100 200 300
51100 ¢ 17 30 4 100 | 150 200 600
01200+ 33 160 1 20 300 400 800 1200
01-300 ¢ $2 130 300 450 600 1200 1800
301200 68 W00 1 00 600 | 800 1600 2300

T 301-500 0 83 22001 300 750 1000 | 2000 3000

[Topusewanun: |, Lid K0T708 ¢ ILIOIALTILIO HOBCPXHOCTH narpesa Oosice S w Ha

DUCTOIKY 1OLIE CYTOUHUIO OUTAHOBA PACXOL TOILIKBA pasetl  JIBYXYUCOBOMY pAcxoay
TOILIRBA LIPH IO {10.IMOH 1IPVIXC.

. HopMa pacxoaa IpoB Ha PACTOIIKY KOTIIA HHPHHHMALCTCH IM’ Ha CeloH.

3. Yneao pactonok onpelelsctes rpudHKoM padoT 110 pEMOHTIAM H 00CIYXKHBAHHIO
KOTI0B. TCXHOIOTHYECKHM [IPOUCCCOM H MPOHIBOACTBCHHLIM (LIAHOM PA0OTHI KOTEIIBHOH.

Tadanua 7
JKBHBAICHTL 118 MePesoid HATYPUNLHOIO TOIUIMBA B YC;10BHOR

Bria ToLinsa Kas1opHAHBIH Bua Tounusa KasioprrHeii |

| - IxBMBANEHT yKHBanent ) |

| | _ 2 - 3 4 l

RALATS bpukeTu 13 yrn.cii: |
Hodeuxi | yKpartckoro 6yporo l 0.60
CHIEKUOLIHHCSK 092 bawxpckoro 0.60
rQ30BLIN .85 JOHeUKOro ] 0.92

LTHHHOIUIANCHHBHA 0.73 JXHIKOEe TOILTHBO:

| aHTpaunT AC 0.94 Maavt TonouHu# 1.37 '1
[loMockoBHMI 0.38 Au3enbuoe [.45
BUDK‘-THHCKH&_ R - JAncunnstroe 143

KH3e10sciaii 0.75 [ opquc raspi: Ha 1000 w3 |

Mpupoatsid v nONYTHRA | 1.20 |

m [ToaszemHOA razHpUKannn 0.11 l
Kar . AHCKHH = 0.79 KokcoBhijt 0.57

IKHOACTNICKH T 0.60 JloMeHHbIA 0,143
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[TpoaoracHHue 12617

. - 2 3
RN
CumennH 1.70
HYepemxomckut 1 0.82 Clhanueswifl 0.57
Pariunxst ek i | 0.46 Topd:
Mpumopcknit | 0.61 bpeepHblit 0.34
Caxaauncxuii | 0.74 KYCKOBO#H 0.40
Craerckuil -’ 0.80 TopdobpixeTn | 0.60
' ﬂ Ra 0:7
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MPHJIOXEHHE 4

TaGAKLL! U8 ONPERENEHHS KONHYECTBA JJIEKTPOIHCPrHH, TpeOyeMOro pna supaboTKH
TEnJO0Thl

Tadauua |

VY iCABHBIR PACXOA INEKTPOIHEPTHH HA TOLLIHBONPHIOTOBIICHKE,
TOILIHBOHOAAYY H 30I0UINAKOYAQJICHHE

™ MOIHOCTb KOTE 1bHOH.
MBT (I'kv/y)

Y aenbHbil pacxXoa dACKTPOIHECPriy Ha
TOIUIHBOIIPUIOTOBACHHE, TOMUIHBONOAAYY H
1o001akoyietde, kBr/MBr (kst.w/ ['kan) npu padore

Hd XKXHAKOM TOILJTHBC

TBCPAOM TOIIHBE

ﬂu 5.8 (}10 5.0)

0.95 (1.1)

6.02 (7.0)

Or 5.8 10 11.6 (015 1010)

0.91-0.95 (1.06-1.1)

5.85-6.02 (6.8-7.0)

Or 23.2 10 34.90 120 1030)

Or 11.6 10 23.2(0110 1020}~ 0.86-0.91 (1.0-1.06)

5.67-5.85 (6.6-6.8)

0,82-0.86 (0.95-1.0)

5.5-5.67 (6.4-6.6)

Canue 349 (Csuime 30)

[ 0.52-0.82 (0.6-0.95)

-

]

3. 44-5.5 (4,0-6.4)

Ipumevanue. bo.iee

BbLICOKHC

JHAYCHHA

YACIBLHOTO
COOTBCTCTBYIOT MEHBLUKM JHAHEHHAM MOILHOCTH H HAOOOPOT.

PUCX0.1ad

WICKTPOIHCDIHH

Taoanna 2

BHAUYCHHA HHHIICH TCIUIOTH CIOPRIHA, TCOPCTHYCCKHX DOBEMOB BOIAYXA H HIPOAYKTOS

CI (‘}pdlllriﬂ U lthl)ll)Ehl‘( BH, ll)li IUIIJIHBJ

e o

Tonamso Mapka Husuias reno- ILUPC'I wu,c.,mm 00BeM.
TOIIHBA T CUOPAHHA. HM fval
MJDx/Ki(m”) BOLYXQ IPOLYKTOB |
[kkawr/kr(m’)| CI'OPAHHA
T I N 5 |
Taepioe (yrons):
Roueuxuit I 19.59(4680)
I 22.02(5260) |
A 22.57(5390) —]
Kytneuxuit F I 22.82(5450) B
[ | 26.13(6240)
[foamockosHBbIi b2 | | 10. 43(2490) _]
Kaparanamucxkui [l | 21.31(5090) |
JlbBoBCKO-BONbIHCKHA I 21,98(5250) |
| Hensouucxuii 1 21.,52(5140) ~
)KHIIKUe(Ma:;Xr) F - ) ) L | ) 1
__ManocepHucTeii | 40.28(9620) [ 10.62 11.48
__CePHHCTLIR ’ [ 39.73(9490) 1045 | 1128
| BBCOKOCEpHHCTRI 38.77(9260) 10.0 10.99
["a3006pasnoe: D o - ] |
Crasponons-Mockea l 36.55(8730) |  9.68 | 1086 |
Crasponosis-Hepuu- )
HOMBICK-[po3H Mt ] 35.63(8510) 9,47 10.65 |
UleSennnxa-Bpasck- 37.87(9045) 9.98 11.19
Mockra |

— e
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Thﬁﬂﬂua}
3naueHHa koIPPUUHEHTOB H3OBITKA BO3TyXaa, B TOMKE H YXOAAUIAX razaxd

Bua Tonnuea o '
IS Sl S R L
TBCPIIOE ~ N 1.2-125 1.55-1.6
M | .. T
23YT. NPHPO K b1} ray .1 | R
Tabnuua $

[ToTepu nexTpoIHEPrUH B CETAX

ONEeMENT CEeTH I [Toteps nanpsaxenus. % Iﬂompsl INEXTPOIHEPrHH, %,

‘ _ Cem 6B

IlntatensHas 30
Pacnipenenutensias 2.0
CeTenble TpaHchopMaTophi:
MOCTORHHBIC NOTEPH . —

L [ICPEMCHHBIC TOTEPH [— _ L
COTh HHIKOTO HANPRKCHHUS
o0wero nojib30RaIHUR 4.5 2

P alr-wrraliiy——i. R, _ﬂ T T e T T

Cers, 10 xB

[TuTaTensias 2.5 2 ]
l‘aanchn HTCALHAR 1.5 I
Ccerennie TpanchopmMaTophi:

NOCTORHUBIC TIOTCPH - 2 |
CPEMEHHBIC 1IOTCPH — _‘

| CcTh HHIKOPO HANpAXKCHHUSA

| o6umer ‘0 [0hI0BANHUS 6.5 2.4 |
Tabnnua 6
Y neAbHas MIEKTPHUECKAR MOUWHOCTD, HCNOb3YeMas UIR NPOYHX HYXKI KOTENbHBIX
Bua sosopazdopa Tnun xoTnon Hcpn:;m roma | Yaeabnas noTpeOnseman
MOILHOCTL HA NPOYHE
HYX . KBT/MBT
| | ‘ (xBr.wlxan)
3aKpbITHIA Booorpeitiibie Oronurensubii 1 0.55(0.64)
T l | _HEOTOMNHUTENbHbIH | -
[laposuie OTonUTenLHLIA H 0.33(0,38)
| | B il HEOTOITHTENbHLIH |
OTxpbiThIA Bonorpeitble OTOonHTCABLHBINA 1.33(1.55)
| HeoronurennHbi 6.66(7,75) _
{lapossie OronHtenbHbiH 0.99%(1,15)
) | _HeoTonutenbHuii | 3.27(3.80) ‘
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TaOnuua 4

YaensHulll pacxon aNnekTpolHeprus Ha nepemeutenne 1000 e BO3.1yXa HNH YXOIAIHX raloB TATOAYTLEBLIMH YCTaHOBKAMMN

o

Tun seurunsropa,

HacroTa Bpatncing,

Yacasnuift pacxon

Tun seuTnnsTopa,

YactoTa spamenns. |  Yaensunift pacxon

OsLIMOCOCA 1/MuH INCKTPOIHEPHH HA AbIMOCOCA /MUK INEKTPOIHEPHH HA
tlepemeuienye 1000 { nepemeuieHue 1000
M BO3.yXa H/IH M’ BO3MYXa HIH
YXOIALUHX § 8308, YXOIAULHX Ia308,
kB1.9/1 000’ kB1.4/1000M’
- ——— -

1 2 | 3 § 5 6 N
BII-2.5 3000 097 Bl IH-19 | 1000 0.87
BI-2,7 3000 T 0,65 j[ T 1500 203
BII-3,5 3000 1 1,2 BIJ1H-21 B 1000 1,08
BIIH-8 1000 033 n-3.5 | 1500 033

1500 | 0.8 NH-8 | 1000 0,26
BJIH-9 1000 0,40 ] 1500 0,59
1500 0,93 JTH-9 1000 0,30
BIIH 10 1000 0,54 ) [ 1500 0,80
) 1500 | 1,20 JIH-10 B 1000 | 040
B/IH 11,2 1000 0.69 ‘ 1500 B 0,95
1500 1,50 JH-11.2 ) 1000 0,53
BIIH-12,5 1000 0,82 i 1500 1T 1.21
. 1500 1,88 IH-12.5 1000 | 0.67
BIH-13 1000 0,82 | 1500 | 1,50
1500 1,88 IIH-13 1000 [ 068
BIIH-15 [ i 750 0,75 ) 1500 1,52
| 1000 1.30 JUH-15 750 i 0.59
_ 4 1500 293 o l 1000 I ~1.06




orr

[lpoaomkenue Tabn. 4

allirSa.

" .

ITpumenanue. Yaenbuble pacxolbl IEKTPOIHEPTHH

BCHTH/INTOPHOIO 3aBOJA OAQ "Mosen"

onpeacieHnt npu MakcHmansHoMm KU1 J

YCTAHOBKH M0 NaHHBIM Macmacmrt)I

'

1 2 | 3 4 S 6
| BN1-15,5 750 ]l 1.37 1500 2,40
1000 1 2.35 11155 750 1,13
BAH-17 750 0.88 1000 1,79
| 1000 1 1.60 AH-17 750 0,75
1500 | 3.63 1000 1,27
| BJ1H-19 750 1 1.10 1500 3.0
k 1000 1 1.91 JIH-19 600 0,57 i
BJIH-20 750 | 0.8 750 093 |
1000 | 148 1000 1,62 i
BJIH-21 750 r 1.36 JIH-2] 600 0,71
1000 I 2.50 750 1,08
BBJIH-15 1500 | 2.57 1000 1,96 |}
| BBJIH-18 1500 | 3.78 J1H-22x2 600 073 |
. BIJIH-15 1000 , 0.64 750 1,14
| ] 1500 | 1.96 JIH-26x2 600 1,0 |
BIJIH-17 1000 | 0.77 750 1,62
1500 1,55




Taonuua 7

Y genbHble PACXOIbl MMEKTPOIHEPrHH Ha BbIPA0OTKY H TPAHCMOPTHPOBAHKE TerL1a LA
KOTENbHLIX MoOHOCTBIO 10 50 MB7

" PacyeTHAR TerL10Bas MOLIHOCTD
OTOMHUTEILHBIX KOTEIBHBIX MATOH

YaeIbHBIA pacxol 31eKTPOIHEPIHH Ha
BbIPA0OTKY H TPAHCMOPTHPOBAHIE TErL1a.

moutHOCTH. MBt (T'kan/u) KBT/MBr (kBr.uTxan
—" " J100.58 (10 0.5) _ ] 172300 ;
— 0.59-1.16(051-1) [ 172200 i
— 1.17-2.33(1.01-2) 16.3(19) B
- 2.34-3.492.01-3) ] o ssasy _:
[’” 3.50-5.31(3 01-5) _ 1S58
_L 1.6(5.01- 10) 13.3(18) ;

13.3(18)

Taoauuga 9

Y 1eIbHbiH PACXOI JNEKTPOIHEPrHH 11K KOTEIbHbLIX MOLIHOCTHIO oT 20 J0 200 MBT

| KO.ITHYECTBO H THII "B MowrocTh Ko—xpcpuﬁu- | ¥ 1€ 1bHbI Pacxo]
' VCTAHOBIIEHHbIX TOIMIHBA KOTE.1IbHOH, CHT CIIPOCA . JIENTPOIHEPIHH.
1 KOT.10B 1 MB1(l ka1/v) ' KBr.wMBTr
' (xBr.wlxamn
] I I 3
IXKBTC-10 K  34.89(30) 0.332 24.6128.0)
IXKBIM-10 'TM 1 | 03584 21.7123.2)
M | 34.89(30) 0.354 21.7(28.2)

, T } 0.362 20.1(23.4)

SXKBTC-10 K | 46.52(40) 0.332 17.3(20.1)
- 4NKBEM- 10 M 1 0354 16.9(19.6)
f M | 46.52(40) 0.354 16.9(19.6)
3 ) : 0.362 15.6(18.2)
_3XKBTC-20 K 69.78(60) 0.332 15.7(18.3)
t KA 0.310 15.618.1)
 3XKBI'M-20 ™M ' 0.354 5.8(16.1)
5 M ] 69.78(60) 0.354 13.8(16.1)
j-__ 3 ! 0.362 13.1(15.2)
 3XKBTC-30 K i 104.67(90) 0.332 23.7127.6)
L KA i 0.310 23.427.2)
| 3XKBTK-30 K L 104.67(90) 0.422 32.3(37.6)
- | KA | 0.394 32.0(37.2) -
 SXKBI'M-30 '™M ; 0342 18.1(21.0)
; M | 122.1(105) 0.342 142l
— T ; 0.354 13.30015.7)
- KBTC-30 K 1 139.6(120) 0.322 14.7(17.1)
— KA | 0.310 | 14.3(16.9) '
' +xKBTK-30 K | 162.8(140) 0422 1 2633l
' KA | 0.394 | 29.1(33.8)



ocTF

Hpenensiuie narpyski palionubix KOTSILILIX

Tabnuna 8

Pacuctnas _ Tpenenvias ynenusnvic 2CKTPOHArpy3Kka paionunix koteabinx (6¢3 yuera cerennix sacocon), kBr/MBirDn/( l"rcaﬂ/tl)j_
renoad e Ok cnerema L Jakpraras cuctema ) 3
narpysxka, Mr Kumceininiit Myt Hpiporiseill vas Kanenalt s Misyr Hpusposainilt ras
(1'xan/4) _Gypuit yrons _ i Gypuit yronn
| 2 3 4 5 6 7
58(50) u mence 11,6(13,5} 9.5(11,0) 8.6(10) 8,0(9,3) 6,6(7,7) 5,5(6,4)
_69,9(60) 108(126) | 9.2(10,7) 8.3(9,6) 7,4(8,6) 6.4(7.4) 5,2(6,1)
93,0(80) 9,9(11,5) 8.9( 10,3) 7,7(9.,0) 6,6(7,7) 5.8(6,8) 4,95,7)
116(100) 9,1(10,6) 8,3(9,7) 7.3(8.5) 6,2(7,2) 5,7(6,6) 4,6(5,3)
139,6(120) ] 8,1(94) 7,1(8.2) - 5,6(6,5) 4,2(4,9) ;_I
162,8(140) 7,7(9,0) 6.8(7,9) - 5,5(6,4) _4,14,8)
186.0(160) 7.6(8.8) 6,7(7.8) - 5,4(6,3) 4,1(4.8
2003180) | - 17581 | 6178 | - 5,3(6,2) __4,0(4,7
232,6(200) i 7.4(8.6) 6.0(7,7) T 5,3(6.2) 4,064,
255,8(220) 7,3(8.5) 6,6(7.6) - 5,3(6,2) ~4,0(4,6)
279,1(240) X 1284 1 618 | - __5,2(6,0) 4,0(4,6
302,4(260) 7284) | 67 | - 5159 __4.0(4,6)
325.6(280) 1.18.3) 6,3(7.3) ~ ~ 5,0(5,8) 3,9(4,5)
348,9(300) - 7,1(8.2) 6.2(7.2) - - 4,95,7) 3,9(4,5)

il gy e w el = o

M - ol - g el —

el S - = —




[Tpogonxkenne Tabn. 9

sl 2 I 3 | 4 __] 5 |
KB M-30 ™ | 0,342 14,1(164) ~
M 162,8(140) 0,342 14,1(16.4)
. T | 0354 | 115134
KB TK-50 ES 174.5(150) 0,422 23.6(27.4) |
KA | | 0.39%4 23.7(27.6)
IxKBI'M-50 ™ ] 0342 1 167(19.4) |
M 174,5(150) 0342 | 16.7(19.4)
1 0.354 15.0(17.4)
IXKBTK-50 K | 232602000 [ 0422 23.0(26.7)
KA | 0.394 24.0(27.9) ]
TAKBI'M-50 '™ 0.342 14.0¢16.3) |
M 232.6(200) 0.342 14.9(12.8) |
T —:l | 0354 12.8(14.9)

Tadimnua 10

THAYCHHA KONPOHUMCH 1T CHPOCA JUIA PAUITHHHOIG O0OPY0BAHHA

g

Haumcerosanie o00py,10san i | Koxpduuncnr cipoca
Fparlcg)oﬂmu'mpbl ~ 3 | 0.5-0.8 |
J1poOMIIKH MOJNOTKOBBIC 0.7-0.9

wm— e e Sl e - - _-’————.—.1
(_tcmmubn. HOULLMHHKH 0.3 ]
Bcurmmmpm JlblMULDCH KOTC/IbilbIX 0.95
Ckpeneplibie JICOCNKR I 0.35-0.5 |
L InTaresin nenrounsie, bapadanunie, NAATHHKOBHIC, 0.65-0.7
| JIOTKOBbIC - )
| Kouserepst nerkne (g0 10 kB) - 0.65-0.7 ]
| LHnexn. MICBATOPH - o . ~0.75-0.8 - +
MeXanHYecKHe TOTIKHK ) L - O 75-0, g N
| Baxyym-nacocst | ~0.7- 0. 9
Tennossie [YHKTDI 0.8
— _ —_ _—
Ko rEJIbHbIC OTONHTE/IbHbLIE 0.65-0.7
— — —— $ et s e |
| Hacochl ceressbie, nuTaresibHbie 0.8
—— —— . S ——— - -—-—————_—-1
M‘EP@CCDL_______ 0.5-0.8
_Kpan-Ganku. Tenvgepni. MTH, TATH 0,203
CapouHbie TpaHCchopMaTophi ] 0.3-0.35
CanrtexnenTiigT opbl 0.65-0.75

lTpumenanue. Mennune mavenns xophHKuHEHT cnpoca COOTBETCTBYIOT DOJIbLUKM

SCIIHYHHAM MOLLHOCTH U Hao0opoT.
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[N 4

MIPUNTOXEHHUE S
Tabituiibl L1 onpeieieHis KOIHYCCTRA BOIL U BLIpaloTKH TeRI0THI

Tabnuua 1
YaeabHbit 00bEM 8011 HA HANOTHCHHE CHCTEM OTON IEHHA
O0oupysosanne rensonvipedasionict Y aeauhiifi o6beM BOL HA P3IOBOE HANOAHEHNE CHETEM O TOINCHIN, M /MBT m(rxun/u)].
CHCIEML NPH (ICPCHRLC TEMICPATYP BOILL B CHCIEME TCIUIOCHU0KeHns, "C
95-70 | 110-70 130-70 140-70 150-70 |
"CHcTeMa OTONJEHHS:
paasatopsi 8bicOTOR 500 MM 16.8(19.5) 15.1(17.6) 13,0(15,1) 12,6(14,6) 11,4(13,3)
| paauTopsl BoicoTo# 1000 MM 26.7(31.0) 24.2(28.2) | 20,8(24.2) 19,9(23,2) 18,6(21.,6)
|  peOpHcTble TPYOSRI 12,2(14.2) 10,7(12.3) 9,3(10,2) 8,9(10,4) 71,9(9,2)
NAHHTYCHbIE KOHBEKTOPbI 4.8(5.6) I 4.3(5.0) 3,7(4.3) 3,5(4,1) 3,2(3,7) |
er HCTPb! H3 [1aJKKHX TpYyO 31.8(37.0) 27.5(32.0) | 23,2(27.0) 22,4(26,0) 20,6(24,0)
OTONHTENLHO-BEHTHIALHOHHAS CHCTEMA, | 7.3(8.3) ] 6.4(7.3) 5,6(6.,5) 5,2(6,0) 4,7(5,5)
00opyIoBaHHaA KATOpHPEpaMH | [ L




Y AC.1bHBIA 00BbeM BOIN B DASMEH TaX CHCTEMbl OTOIICHHSA

TaGnauua 2

e

Y1eMEHT CHCTEM b
OTONIEHHH

Y aeabHbiit 00BEM B0O/ibl B CHCTEME OTOILIACHHA V,, 11DH
PACHETHOH TeMIlepaType 1opsiteil Boabt B cHeteme, 'C

85 95 105 110 115 130 135-
.. 150
| Pasalop YYTYHHbIH |
CCKILHOHHBLH
rnyOHHOHN:
130 MM 10.8 9.5 8.9 8.5 8.2 7.2 6.8
90 MM | 44 1 129 1 119 1 §.4 1 1.0 96 | 9.2 |
KOHBCKTODDI.
"Axkopia”. "llpotpece- — 1.07 1,0 0,97 .94 0.86 0.69
20"."lporpece-15" 1 | | |
PA/IHATOP C1UIBHOH 8. | 7.1 6.6 6.4 6.1 5.3 5.1
HANC LB 1 |
PeOpretan 1py0a - 3.6 5.2 5.0 4.8 4.3 3.6 ‘1
_ﬂ}’lylllld}l | *’ 1 ! _
| "najaxas rpyod 355.7 | 3l.6 304 29.7 28.6 249 21.5
Dy =70-100 mwm I L |
beronias =TI ] 1S9 s | otde 12y -
OTONHICIbHAR HAHCIL | - S _ | ‘
KOHBCKIOPS! THITOH - (.6Y .64 (.63 .62 (.60 0.59 |
Kii, KO. KB | R T S R |
Kasiopudep .47 0,43 0,40 ().39 0.3% (.34 0,33
(JIACTHIYAT LIX | ]
Ipyda 1ipu
HHPKYARHHK®
HCKYCCTBEHOH 7.6 6.9 6.4 6.0 5.6 5,2 4.7
| __ecrectBeHHon | - | 138 | - - - - -
Fennoodmernuk 0.23 0.21 0,19 0.18 017 0.15 -
CKOPOCTHOH I * ) * 1 ]
KoTen yyrynunhin 2.6 2.6 2.6 — ~ - -
CCKIIHOHHBIH L

o

L

ITpumeuanun: 1. O0beM BOIM B OTOIMTE/NBLHBIX NPHOOPAX, HE ILIPHBCUACHHLIX 8
Tabnuue. NPHHHMACTCE NO MACNOPTHLIM JAAHHBIM HA NPHOOP HIH 110 AHAIOI HUHBIM
NPHOOpaM. npHBeACHHBIM B TaDIHLE.

2. OObeM BOW B HAPYKHBX TEMAOINPOBOLAAX ONPEUE/ACICA B COOTBETCTBHH C
AHAMETPOM H MPOTANKEHHOCTBIO TPYOOIIPOBOLOB.

{23



Y nenbHas eMKOCTb BOAB B TpyOONpoBOnax

TaGnuua 3

Auametp ToanHaT llnamerpﬁ ToammHHa l |
Tpybonposona, | crenxu | Y aeannas pYGonposoaa, CTeHKH | Yienbuay
M M TPYOLI.MM | EMKOCTb, mq TPYOBLMM .emmm,
YCJOB- | HapyX- M /M yClOB- | HapyX- M /M
Hblit. HbUH | HbIH, HBIH
DL t D“ : —ee D}‘ + .D“__
1 ] 2 1 3 4 5 6 7 8
E 18 2.0 000015 { 450 | 480 | 6,0 | 0.1720
20 25| 20 0.00035 70 _
25 32 ] 2 | 0.00057 .
32 | 38 | 25 0.00085
40 45 2.5 0.0013
50 57 3.0 0.0020
70 76 0.0039
80 89 3.5 ~0.0053
80 89 0.0055
100 108 4.0 - 0.0079
100 108 3.5 ~0.0080
125 133 30 ] 00123
125 133 3.5 0.0124 | 800 820 7.0
[50) [59 4.5 00177 800 820 8.0
{175 [ 194 S0 | 00270 ROO 820 11,0 0.500
200 219 6.0 0.0330) %)) 92() 8.0 0.642
200 | 219 50 | 00340 | 900 920 9.0 0.639
250 273 7.0 (.0530 900) 920 11.0 0.633
300 [ 325 | 8.0 00750 [ 1000
300 | 325 7.0 | 00760 | 1000
350 | 377 | 90 [ o010 | 1000 ]
426 6.0 0.1350 1000
400 126 7.0 0.1330 [ 1000 | 1020 | 140 | 0772
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Tabnuua 4
Konau4eCTBO BOIBI HAa B3PLIX/IUOULYIO IPOMBIBKY OCBETITHTEIbHLIX QI ILTPOB

e e brr e o L U revere oo

OcBETAMTEIbHBLA QHTBTP KONMH4eCTBO BOObI HA B3PHUXIRIOLUTVIO M1POMBIBKY
| OCBETIHTEILHBIX DILTLTPOB. 3{_3.npu THAM HTBTPA MM
1000 | 1500 : 2000 | 2600 ' 3000 [ 3400
~5THOMOTONHBIC QHTPAUH- | 2.3 6.2 . 112 | 187 | 250 T 320 |
TOBbIC e — e e — ] .
O 1HOMNOTOUYHbIE KBap- 4.1 9.3 - 167 28.1 373 'l 481
yesble H IABYXCIIOHHbIC | !. |
«BAPLEBO-AHTPALHTOBbIE - | o
Tabnuua 6

Y JebHbIH PACcX0] BOIbl HA ULIAK030.10V1a1eHKe
- &~ e :

| Cnoco0 30.101LLIAKOYILICHHA Y ZeabHbiif pacxoa BOIbl HA | T NLIAKA IIH |
} 30161, M’ j
| |
. PvyHOe (BAroHETKAMH ) | 0.1-0.2 ) |
- MeXaHHIMPOBAHHOE MOKPOL CKpenepoM 0.1-0.3 5
jwwckpedkaw 0
Muesmatiyeckoe v 00000 0l0: 00000
- [nuapasindeckoe ¢ OurepHbiMH | 10-30 J
_ [TECKOBLIMH HACOCAMH ;
[ ILIPABIIHHCCKQE ¢ ANMNapaTaMmu 1543 |
Tabdanua 7

Y aeIbHbii pacxo.d BOAbl L1 KOTC/bHbIX MPH JAKPLITOR CHCTEME TEMLTOCHI0KEHHS

i | YaeabHbiH pacxoa Bodnt . . MBT (/4. ([ Ravy)f npH MOWHOCTH 01HOTO |
Bua tonauea arperata. MBT (['kayu) ?
i 0.58 | 16 | 232 | 404 70 1095 e | B2
N (0.5) ¢ (1.0Y | (2.0) | (400 | (6.0) | (8.0  (10.0) | (20.0)
Isepaoe .51 .32 .12 | 086 | 0.69 | 060  0.36 | 0.32 |
(1.75) + (1.33)Y | (1.3) (1.0) (0.8) (0.7) ' (0.63) | (0.60)

['a3 1 mMa3vT 0.95 0.86 0.69 0.32 0.43 041 : 0.59 0.33

(1.1) (1.0) (0.3) (0.6) (0.5 | (0.48) (043 | (Q.40) !

mm—_—n—_-_——_—_-_&ﬁ-—ﬂ_ﬁ——n—_——_—_—ﬂ—-ﬂ
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Tabnuna §
Konuuectso ot Ha BIPLIXGICHKE W percHepaitiio GuILTPOB

Tl i — A ey — T p—— e oy A o O o — ST L _I_ - — -

 KonutecTho BOJtL, M7, Ha BIPLDACHIE 1 PereHeparinio oibTpon (pH ANaMeTpe
HauMcnosauue npoeccy CTaHAAPTHOIO DIsILTPY, MM

_ 450 _?99*_._ 1000 [ 1500 ] 2000 | 2600 | 3000 | 3400
_E}ummmudﬂ HPOMBIBKQ 0,5 l ] 2.1 46 | 84 14,0 18.8 24,6

- - o . — JE— .-_‘_'“_ [ .____,.-.A—-'\.-....*"l-_..—— -—l--....-—'..-—--'. _—

Hatpith-karnonniosile GUILTpLL mplmll CTYHCIH

1

p—

PereHepauts. ~ [
6e3 HCNOARIOBAHMA OTMBIBOYHEIX BOA HA 4.8 g3 21,1 55 76,0 101.8 133,2
B3pbLIXJICHHE _ o
¢ HCNOJAL30OBAIHEM OTMbIBOYILLIX BOJL Ha 3,7 7.3 16,2 37.0 | 62.0 83,0 108.,6
B3PLIXJICHHE |

Bonoposta-kariolintosne ¢puasTpel (npi "ronoanoii” perenepaim)

Perenepanus.
6¢3 HCHONLIORAHE OTMLIBOUNEIX BOJL HA - 92.0
RIPLIXACHHE B
¢ HCIONbL30BAHHEM OTMBIBOMHEIX BOA Ha - 455 78.0 m 136,3
B3PLIXJICHHC

NP Jp—

Harpuit-kaTHOHHTOBLIC gnmmgbl erm cryie ciiit (BPH HCHOJILIOBAIIMK KOUCTPYKIK (MALTPOB NEpnodi CTyneHy

Perenepallus:
Dc3 HCNONLIOBAHHA OTMLIBOMNLIX BOA ha
B3PI XJICHHE
¢ MCIIONBLIOBAHHEM OTMbIBOMIILIX BOJL HA
BAPLIXJIEHE

e’ e

5.3 10,3 23,3 50,4 74,5 113, 147,2

42 | 32 i8.7 420 705 94 3 1232




MPUNOXEHHE 6

COOTHOULIEHHE MEXIY TEIUIOBMMH CIHHHUAMH, OCHOBAHHBIMH HA KUTOPHH, CIAHHHUAMH
cicTeMbl MKTCC u emmunuamu cuctemul CH

F'-'-__—_

il

=] arm Texn.= (4,981 Oap
=98066,5 I1a = 0.1 MTa (10

- _B;_c.;mquna - CGGTHOH]EHHE Memﬂy I
eAHHHIAMH B CHCTEME enHHHUaMH cHcTembl CH H
_ MKTCC u cucremon CH ) cuctemon MKI'CC
I Macca B lﬂ'.c;:m =981 xr | 1kr=0,102 Lkr.c’/m
Cuna | xc=9.81 H I H=0.102 xrc
lasnenme ) | kro/em® = 735.6 mm.pr.ct. | [H/M =1MTa = 1,02.10" arm

rexs =107 6ap=7.5 MM pr.cT
= (,102 MM BOA..CT.

L ) M BOA.CT.) _ ! ) L
| PaboTa # oHeprus "1 xre.m = 9,81 Ox | Ox =1 Hm =0,102 xrc.m
| xBr.a = 3.61x0° /I =2.78x107 xBr.y =
| laan = 4,187x10" Ix 1 2.39x10™ xxan

MowHOCTD

e

| xre.mic = 081 B*r
| ke = 4.19x10° Br

F-'——

KonuyecTBo TemjaoTh

Y aenbHas TenSioeMKOCTh

Tennosou OTOK

-

| xan =4.19 JIx
I 1xBr.w = 3.6x10" JIx
| Can/u = 1,163 MBT
I acan/(xr.°C) =
—4]90[1;10/(1;&”0
| xan/c = 4,187 Br

T

A —— e —

‘J( ‘
| Br = 0.239 xawc =

e e}
Bt = [w/c = 0,102 kre.m/c |

=0.86 kxan/u

| MBr =086 ['xan/y
! Jlw = 0,239 kan =
= 239% 1 0™ kxau

IxBt = 860 xxan

| Jix/(xr."C) = 0.239x10"
xan/(xr."C)

N L JPxxau=1163 Br | = 0.86 I(Ka.l'l/'-!
Kowbdmumenr | ka/(em’.c.’C) =
TeIUTOOT/IauH. = 41900 B1/(M~."C) xxa.n/( cM”.c.°C )=
TEMNONePe/Iaun xxav(m©.u."C) = 1,163 = (.86 kxan/(mM".4.°C)
- LBT/[ " O ]

1 B7 /(M" “C) = 0.239x10

Koxpdpnument

TENNONPOBONHOCTH

I xav(c.cm, C) =418.7

= 1,163 Br/(m."C)

Teanora CrOpaHHA TOIIHAA

> e

| 1 xkavkr = 4,187 «JIw/kr

Br/(m®.°C):] xxan/(4.m.°C) =

e

I Br/(M.°C) = 0.239.10-2
kan/(c.cm.”C) = .86

- kan/(u. M. ")
! ) Jlxdxr—{) 239x107 KKQ/XT )

| Y nensubii pacxon
_YCNIOBHOTO TOMAHBA

I 7/ xxan = 4. 187 xr/xJIX

ek

| xr/(xBr.4) = 277.8 «/MHx

1 kr/x bk = 0,239 Kr/Kxan

12Y

g

| r/MOx = 036 ri(kBr.y) |
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