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MeToanueckue yKa3aHWA CONEPKAT METOAHKH pacHeTa pacXoJoB TEmoTh
BOTPeOMTENSMH Ha OTONJCHHE, HA HArpeB BOABl JIS TOPAYEro BOJOCHAOXEHHZ,
BCHTHIRILHIO, PAacX0/la TENNoTH Ha COOCTREHHbIE HYXKIK KOTEALHOR, PacX040B TOILTHB2,
MEKTPOIHEPIHH H BOIH Ha BHPABOTKY TENNOTHI HCTOYHHKAMH.

[TpHBeaeHbl NpaxTHYECKHE PEKOMEHZAUHH H BCNIOMOTATENbLHBIE MATEpHAIN A
WPOBE/ICHHSA P2CUYETOB H NPHMEPH! PacieToB.

MeToanyeckHe YKAQ3aHHR MpeJHAIHAMEHB! [UIN  HCMONL3OBAHKA HHXEHEPRO-
TEXHHYECKHMH PabGOTHHKAMH KOMMYHa1bHBIX TETUIOIHEPIETHYECKHX NPEMITPHATHA NpR
NPOBE/IEHHK PACYETOB N0 ONPEACACHHIO MLIAHOBLIX PACXOAOB TOILTHBA, NEKTPOIHEPTHR H
BOJILI TIPH BHIPAOOTKE TEMJIOTH H XH/HUIHO-KOMMYHAIBHBIX CITYyX0 NpH onpeleneHuk
IQHOBOTO TC[UIOHOTPCﬁﬂCHM)I KHNMHRIUHRO-KOMMYHANbHBIM CEKTOPOM.

Hacrosinas penakuns  MeToaH4YeCKHX  yKa3aHHi BHINYCKAETCA B3aMCH
" MertompideckuX yka3aHHi O OMpenelieHHio PAcXOAOB TONMIHMBA, JNEKTPOIHEPrHH H
BOfBI  Ha  BLIPabOTKY TEMIA  OTOMHTENLHKIMH  KOTENbHBIMH  KOMMYHATBHLIX
TennodHepreTHyeckux npeanpuamiit” /M. .OHTH AKX , 1994/

MeTtoanueckne ykalanna palpaboTaHw oTienom JHeproxpoextusHocTH KKX
AKX um. K J1.ITamdunosa.

3ameyanus H NPE/UIOXEHHS O HacTONIUHM MeToaMyeckuM ykazaHHsM npocsba
Hanpasnste no agpecy: 123371, Mockra, Bonokonamckoe 1uocce, 116. AKX un.
K.[.Ilamunosa, otaen HeprodddexrusHocTH XKKX.



1. OBLLIME ITOJIOXEHUA

1.1. Hacrosmue meTomMueckHe yKasaHHs OpeaHasHadeHBI UL HCNO.Ib30BAHHSA
PaCOTHHKAMH KOMMMHATBHBIX  TEMII0JHEPreTHUECKHX  NPEANPHATHR OpH TeKyumeM
ILIAHHPOBAHHH OOTPSOHOCTH B TOIMNHBE, IEKTPOIHEPrHH H BOIE MK BbIPAGOTKH
TEILTOTHI.

1.2. MeroDfueckse YKasaHHS MOTYT ObITB HCMNONB3OBAHBI  KIJTHIIHBIMH
OpPeINPHATHAMHA H MYHHUHOQATBHBIMH OPTAHH3AUHAMH U4  OMpelesieHHs NOTpeSHOCTH
B TEMIOTE 114 HYAJ OTOILICHHA. FOPAYEro BOJOCHAOKEHHA H BEHTHIALAM T18 KWIbKX d
o0WeCTBeHHbIX 312KUWA M pa3paCoTKH MEPONPHATHIL NO JHeprocGepekeHHIO.

1.3. HopwMamiBHble pacxoabl BOALI H TEIUIOTHI CleJyeT pacCcMaTpHBaTh Kk
MaKCHMATBHO JOMCTHMBIE NPH  HOPMANbHBIX YCJIOBHAX J3KCILTYaTaLHH CHCTEM
OTOIL1eHHA i rops¥ero BolocHadweHHA. [IpH npeBbilIeHHH PacXoJo0B BOJRI H TELIOTHL
HeoOX0HMO ONPeleIHTh MPHYHHBL NEPEpPacxo]a H OOECHEYHTb MEPONPHSTHA MO ero
JHKBHIAUHM 33 CHET [TOBBULCHHUR YPOBHA IKCIUTYATAliH, MeponpHaATHS. npiBolamie X
CHHKEHHIO BEJIMYMH PACX0J2 BOABl H TETLIOTHI. HHXKE HOPMATHBHBIX NPH OO0SCMEHEH N
KOM(ODTHBIX YCIOBHH MPOKHBAHAA KHTENEH, OTHOCATCK K PaspaXy JHeprocoepeKeHns.

l.4  VYyer KOIMYECTBR PEQIH3OBAHHOH TEILIOTHI JOJKEH MPOH3IBOINTHEA
npHOopaMH B TOUKE YYeTa HA FPaHHUE pasgena Terwtosbix cereif. [lorepu Temiorsi
TELIOBLIMH CETAMH OTHOCATCA Ha CYET CTOPOHLI, HA OANaHCe KOTOPOH HAX0IATCH
Ter1o8bie CeTH. [1oTeDH TEMLTOTH TEIONPOBOAAMH,. NTPOOKCHHBIMH B MOABANE 3JAHHIL.
CleIVeT OTHOCHTD  HA CHeT MOTPCOMTEIeH NPONOPUHOHAIBHO HArPYIKAM 31aHHH.
HOLICTIOHC HHBIM K TCILIONPOBO,1AM.

I.5. [Tepea mpoBeselHEM PUcHCTOB {IOTPCOHOCTH B TEMIOTC JOTAHA OwiTh
NPOBeIeHa OUCHKA JOCTOBEPHOCTH HCXOMUHMOH HHOOPMALHH: [IPOEKTHBIX TEMI0BhIX
HAPYIOK fIPH  ([EHTPATH3OBANHOM TCILIOCHAGKEHHH, OOBEMOB 1ARHHH.  KOMAKYeCTBa
KHTENEit. OVECTICYEHHBIX UCKTPAIH3OBAHHBIM MOPAYHM BOAOCHAGKCHHEM, THAMCTPOB H
NPOTTKCHHOCTH TPYOOMPOBOIOB TEMAOBLIX CCTCH. HAXOIAUIXCA HA GUIAHCE MOTPEOHTE A
H np.

1.6. Hacrosimie MeToIngecKkue YKA3aHHA BLITYCKUOTCR B3aMel " MeToIHueckix
VKQ3QHKH 11O ONPEICICHHIO PACXOI0B TOMAHBA, WIEKTPOIHEPIiiH H BOUbI HA BbIPACOTKY
TCIL1Ta  OTONHTEILHBIMH  KOTEIBHBIMH  KOMMYHLIBHBIX  TEMI0IHEDIETHUECKIIN
npeanpuaTHH" paspadoTaskbix # H3zaHHbIX [YTT AKX um. K. [I. [Tamdunosa 8 1994 r.



2. ONPEJEJTEHHE KOJMYECTBA NOTPEBJAEMOMN TENNOTHI

Konnuectso notpetnsemoit rerwnorsl , [Dx(I'kan) onpenenserca no popmyne:

Q,..=§Qm. , 2.1

rae ,,., —~ KOJHYECTBO TEIOTRL, NOTpefnsemoe i— M NOTpeGuTENEM;
n — KONHYECTBO NOTpeOHTENe.

flotpeGnaemas TennoTa cKNaIbIBAETCH H3 KOJNHYECTB TEMIOTHW, Tpe(yeMo#H Ha
HYXIbl OTONJICHHR, BEHTHIAUHH H TOPRYEro BOAOCHabXeHHs, Mx(Man):

Qmau' = Qom + Qv + Qh ¢ (2-2)
roe Qo,, ~ KONHYeCTBO TeroTw, Tpebyemoe ans oronnenus, ['x(Cxan);
0, - xonuuecTso TenIoTH , TpeGyemoe g serruasumn, Tx(Mxkan):

Q,, — KOJIHYCCTBO TEeILI0TH, TpelyeMoe IS HYXA ropauero sogocHacxenua, ['hHx(IMkan).

2.1. OMNPEAEJIEHHE KOJIMYECTBA TEMJIOTH! HA OTOIUIEHUE

2.1.1. Kosmyectno Tennorw, [Ix (Mxan) 1a pacuerumit 1iepuon (mecsit, xsapran,
roa) B obitiem cayyae onpesienaerea no GopMync:

t, -t
Qa = 3'6Qrvmn _—l" p Zn 24 2.3)
1, ~t,
Qu = Qunm t _" 2024 (2.3&)

roe Q,,,,,_l ~ MaKCHMATbHbLIA TENIOBOH 110TOK (TenuioBas Harpyixa) Ha oronnexue, MBr
{xan/y) ;

{; ~— CPCRHAA PacICTHAR TCMICPATYPa BHYTPEHHEro BO3OYXa OTAIUTHBACMAIX 3NAHHMA.
npHHuMaeTcs: ans xwikx 3gannit 18 °C ana paitonoB ¢ pacuerHoH Temneparypoft
HapyxHoro poimyxa swme - 31°C, 20°C mns paiionoB ¢ pacderHofi Temneparypoit
HapyXHoro Bo3xyxa wwxe - 31°C [1], ana HOBRIX 31aHHI, HMEIOMUX MOBBLILICHHBIC
TENNO3AMNTHLIE XBPAXTEPHCTHKH /, MPHHMMAeTCA cooTsercTBenrno 20 n 22 °C; ans
FPAOKARHCKHX 3NaHHI B 3aBHCHMOCTH OT HasHaYeHus 3nanus no taén.l Mpun. 1;

Im — CPEAMAR TEMMEPATYPa HAPYAHOIO BO3IXYXA 34 PACHCTHBI nepuoi, °C. NpHHHMaeTCs
ans nnaudposanus no CHull 23-01-99 [2], daxruueckas — no LaHHBIM MECTHOH
METEOCTAHIHH;

l, — pacueTHaA TeMNEepaTypa HapYXHOIO BO3AYXA /IS TPOCKTHPOBaRHS oTomileHHs, °C,
npunumaercs o CHall 23-01-99(2] wnu no CHafl 2.01.01-82 [3] (B 3asucumocTH oT
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fe4a NOCTPOHKH) ana Hanboslee XOAOAHON NATHAHEBKH odecnedenHocTsiO 0,92 win uo
JWHbIM MECTHOH METCOCTAHLHH,

Z, - NPOAOMKUTELHOCT pabOThI CHCTEMbl OTOILICHHA 33 PacyCTHbLIA [EPHOZ. CYT.,
mpuunMaetcd 4 naadnposanns 1o CHull 23-01-99 (nepron co cpepueit cyroduoii
®wMiepaTypoi  Hapyxioro Bsosgyxa < +8 °C), daktuueckas - 10 GuKTHMECKO#
WPOACIIKHTENLHOCTH PAbOThl CHCTEMBL OTOTUICHHA |,

M - (POHOAKUTCLHOCTL PabOTHI CHCTEMBI OTOTUIEHMSN B CYTKH, 4,

3.6 — epeBosHOR KOMPOHUHCHT.

2.1.2. MakCHMaibHbIH TEIUIOBOA MMOTOK HA OTOTUICHHE JIAHKSA Qu max  ALOJKEH
SPMHUMATLCH B PACYETAX B COOTBETCTBHH C NIPOCKTHOH JOKYMCHTALKCH Ha JaHHOEC
XEHHE,

JUist 31Hs, HOCTPOCHHOIO 110 THIIOBOMY MPOCKTY, lIPH OTCYTCTBHH KOHKPETHOLO
WPUCKTR JUL% OLCHKH MAXCHMUIBHOTO TEILIOBOIO [I0TOKA HA oTonnenue, MBT (Mka/y),
mokeT ObITh HPOMIBEACHA KOPPEKTHPOBKA 110 THIIOBOMY HPOCKTY 110 Gopmye:

Qum;u = ::lu\(rl - ru)/({rm _t::,). (2.4

m m m
X IHAUCHHS Qu“m LW, COOTBETCTRYROT JLAMHWM THIIOBOKO NPOCKTY .

Qopmyna  (2.4) cupaseinsa  upu OVIIOHGUHH  DACHETHBLIX  TCMUCPATYp OT
BPHHSATBIX B THIOBOM 11pockTe B nipedeitax 5 °C. Hpy S0MbUIHX OTKIOICHHEX PacieTHOE
WAMCHHE  MUKCHMWILHOIO  TCHNOROTO  1IOTOKA  JIOXHO  ObiTh  COMIZCOBAHO ¢
PpaCOTHHKAMH TIPOCKTA.

2,13, Hpx oTeyrerinn (pOCKTHRIX JRHHX MEKCHMWILHIH TCIUIOBOH 1OTOK

O, max » MBI {Tkan/u |, moxer 6uith onpesesen 1o gopmysie yKpyIHEHHBX PACHCTOR:

Qe =44V, (1, =1, ), 10 2.5)

2.1.4. KosnuecTso tetuost Q‘, Tl (I'kaut), npy yKpynHeHHOM Paciere MOXeT
ompeICHATLC 10 Qopmyse:

0, =36aqV,(t, -t )k, 24Z, 10" . (2.6)
(O, =aq,V,(1,—1 )k, 24Z, -10°} |, (2.6a)
sdopmynax (2.5) u (2.6):
8 -~ nonpasoYHLIH KOXPPHUHEHT, YYHTBIBAIOWWA pAfOH CTPOHTEILCTBA 3UAHMA.
spuHumacTcs 1o Tabn. 2 [Mpua. 1;
§, - yhenbHad OTOMHTENLHAA XAPAKTEPHCTHKA 3MAHMR 1pn {, = —30°C, Bri(M’.°C)

]:xan/(m’.q. °C)],  npuuMMaeTcs: IS KWIKX 34aHME o TtaGaMuam  3+5, aus
0BIIECTBEHHBIX 3AAHUA 10 Tab. 6, ANk NPOHIBOACTBEHHAIX 31anui no abn. 7 [pun. 1.;

¥~ 06beM 30aHHS N0 HAPYXKHOMY OOMEpY BLllie 0TMETKH 10,000 (Haz3eMHasn 4acTh), M’;
k_, - nosumwaownii KOdpQHUMEXT ANA yueTa NOTeps TEMNOTH TEILIONPOBOAAMH,

BPONOXKEHHAIMH B HEOTAIUIHBACMBIX MOMEIIEHHAX, NPHHUMBETCE B COOTBETCTBMM CO
CHull 2.04.05-91* [4] , paBHniM 1,05;

L CPeAHSA TEMNEPATYPa HApYKHOTO BO3AYXa 32 pacucTnmil nepnon, °C.
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Tlorepn TemnoTs TPYGONMpPOBOAaMH, MPONONEHHMMH B HEOTANTHBACMAIX
nomemerunx, Bt [ xxan/(4.m)], MOryT 6siTs onpeseneHsi pacteToM N0 COOTHOMIEHHIO:

O = Z‘:q.f, . Q@.7n

TAC q;— Teru1oBoi MOTOK OT § —To TpyGonposoaa, Br/m (xan/a.m), npHuuMaeTcs no taba.
8 Mpun. 1,

Ji— NPOTAKEHHOCTH Y9acTKa i ~T0 TpyGonposoaa, M;

1 — KONTMUECTBO YYacTKOB.

2.1.5. BemuuuHa ynensHOH OTONHTENLHON XAPAKTEPHCTHKH {, IpH YXpYNHEHHBIX
pacyerax MOXeT OWTSH yBeHYCHA:

Ans 3gaxuit o6neraentoro (6apaynoro) Thna H cGOpHO-MHTOBHX A0MOB 10 15%;

QNS KAMEHHBIX 11AHKAHR B NEPBHI CEIOH OTOMACHHA, JAKOHUYCHHBIX CTPOUTENLCTBOM
B Mae-uione, — 12; B HioHe-aBrycte — 20; B ceHTROpE — 10 25%; B TeYEHHE OTONMHTEALHOIO
cesona — a0 30%;

IR 3NaHKA, PACNONOXEHHBX HA BO3BHINEHHOCTAX, Y PeEX, 03ep, Ha Gepery mopa,
HA OTKPLITO#t MECTHOCTH, B NOPOACKOIl 3aCTpoitke, HE AMMIIEHHON OT CHABHBIX BETPOB,
NIpH ux cpeaHedt ckopocTh oT 3 10 5 M/c — 10 10%; ot 5 1o 10 M/ c —- 1o 20%: Gonee 10
M /¢ = no 30 %; cpeaHss CKOpOCTb BETPa 3a OTOIHTCIbHLIA MECPHOA NMPHHHMAETCS NO
CHH#IT 23-01-99(2] unx no AaHHKIM MECTHOH METCOCTAHLHH..

2.1.6. Hapyxubiii cTpouTensHul 06heM (HAMIEMHRIA) ANR 308HHA ¢ YCPAATHBIMH
NICPEKPHITHAMH ~ OMPENCNAETCA YMHOXCEHHEM MJIOINAAH FOPHIOHTANLHOFO CEYCHMA,
B3ATOI'0 MO HAapyXHOMY O0BOMTY 3AAHHA Ha YPOBHC NCPBOrc JTAXA BhILle LOKOJR, Ha
fIOJIHYIO BBICOTY 3/18HHS, H3MEPEHUYI0 OT YPOBHA YHCTOrO MONa NCPBOro JTaXa no
BCPXHEH TIOCKOCTH TENJIOH3O/SUHOHHOrO CMI0A YEPAIYHOrO NOKPHLITHA, NIPH MUIOCKHX,
COBMCIUEHHBIX KPbitllax — 20 CPeAHeH OTMETKH BEPXA KPILLH.

[lpy  H3MCpEHHH HApYXHOTO CTPOMTENbLHOIO O0beMa HC Y4YHTHIBAIOTCA
BHICTYTIAIOIIHE ~ APXHTCKTYPHBIC JCTANMH H KOHCTPYKTHBHBIC J/IEMCHTHL!, MOPTHKH,
Teppacbl, Oankombl, 06LeMB {IPOE3NOB H 1IPOCTPAHCTBA NOA MIAHHEM Ha onopax (8
YHCTOTE), 4 TAKXKC MPOBCTPHBAEMLIC NMOANOABA NOJ IMAHHAMHK, NPOCKTHPYEMBIC 4NN
CTPOMTENBCTRA HA BEYHOMEPLIBIX rpyHTax {1].

2.1.7. KoanuecTBo TENIOTH Ha OTOILIEHHE 3AAHHA YACTH INAHHA HIH OTACABHOIO
noMesuenua |, ko (kvar), B ofuieM cayuae onpeaensercs no gopmyne:

an = Qmp + Qinf _(Qﬁum + Qnu )¢ . (28)
rae {Jmp — PACXOR TEMIOTHl H3 BO3MCUWICHHC TPANCMHCCHOHHBIX AOTEPh TEMAOTH,
k[x(xxan);

Qinf — PACXOR TEMNOTH HA NOJOrPeB HHOHUNLTPYIOUIETOCK BO3MYXA B MOMCHICHHA.
klDx(xxan);
Qbnm — BHYTPEHHHE GHITOBHLIC TCMIIOBLIENEHHA OT TEXHONOIAYECKOro 06OpYOBAHMS.
moneit u np., kKx (xxan),
Qins — TEIIONOCTYIUIEHNS Y€PE3 OCTEIIICHHBIE MPOEMBI 33 CUeT HHcOMsIAN, KDk (kxan).
@ — xodpduunent, yuHTHBAOMWMA CNOCOGHOCTE OrpAXAAIOMMKX XOHCTPYKUHH
MOMEILEHKiT 31aHHA axKyMyAHPOBATb WIM OTABAThL TEIUIOTY, NPHHKMacetcs paBHbM 0.8.
Pacxoll TEIIOTH HAa BOIMCLICHHE TPAHCMHCCHOHHKX MOTEPh OrPAXKIAIOUIHMH
KOHCTPYKUMAMH W Ha Harpes  HHOHABTPYIOIWIErOCA BO3XYXAa (HEPel OCTCKACHHBIC
NOBEPXHOCTH, ABEPH . HETUIOTHOCTH H T.[.) 3ABHCHT OT TEMNEPATYPH HAPYXKHOTO BO3IYXA,
6LITOBBIE N HHCOJIAUHOHHBIE TCMUIONOCTYILTCHHS — HE JaBHCAT.
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2.1.8. 3HaueHHe yHeNbHOH OTOMHTENBHOM  XApaKTEPHCTHKH §,, B1/(M’°C)
[:oca.n/(u’.q. °C)], 418 4acTH 303aHHS MM OTAENLHOrO MNOMCLUCHHS (3AHHMAEMOro
apeHNATOpaMH) MOXKET ObiTh PACCUHTAHO B COOTBETCTBHH C  XAPAKTCPHCTHKAMM
OrpaXAAOULHX KOHCTPYKUHA PAcCMATPHBAEMOTO 3AAHHA Mo GopMmyIc :

_K.A™
9, = V. ; 2.9)
K,=K,, +Ky , (2.10)

B popmyutax (2.9) u (2.10) :

K, - o6uini npuseaennmii KodQGHUHEHT TEIIONEPENAYH COBOKYIIHOCTH OrPakIAIOUIHX
KOHCTPYKLHH. BT/(M2.°C)[xan1/(q.M2."C)|:

K,,p, ~ DPHBCICHHKA TPAHCMHCCHOHHBIA KOMDOHUHCHT TEIIOHCHCUAHH COBOKYNHOCTH
OrpaXUOLLHX KOHCTPyKunit, Br/(M?.°C)[xkan/(1.m2.°C)];

K., — upMBeichHHbil HudMALTPaOMONNWAR (YCAOBHEA) KOYDPHMIIEHT TCIAONCPEAIH
COBOKYIHOCTH Ol PKAMOUHX KOHCTPYKIHHA, BT/(Mz.o(:)[KKZUI/( .m0

sum - - 2
AT - 0Bman NIOWA L OIPAKNAOIHX KOHCTPYKUHA, M™;
F, - 00beM OMCLUEHHA 110 HUPYXHOMY 0OMepy. M.

219 ﬂpum:ugmluii TPAHCMHCHOHHBIA  KOYDDHIMEHT Tennonepeaaun K o .
Br/(m™.°C) [kxawv/(n. M°.°C)]. oupesensiercs 1o popmyne:

K,=(D AR 4 . @

1el (11
rae A, - i1o1Ualb YVICMCHTOB OrPAXUAIOILKX TAAHHA: CTCH (34 BLIMCTOM OCTEKICHHBIX
IUIOWALCH), 0N, 0KOH, /IBEPEH K p., M™;
R, - upHBEIeHHOC CONPOTHBNIEHHE TEIIONCPLAAYE O PAKIAIOWMX KOHCTPYKUHA 11aHHS,
(M2.°C) / B [u.m °C) / kxan].
IpuBenennoe coupotubicnue Tennonepemade R, (M2.°C)/Br [(4.M.°C)xxan],
onpenenseTed 1o popmyne:

1
R =+ R +— 9
i aB x a,, » (2-1 2)
rne dg,d, - KOXPPHUHEHTH TEMNOOTAAYH COOTBETCTBEHHO BHYTPCHHEH H HapyXKHOM
N0BEPXHOCTEH OrpAKAAOWHX KOHCTPYKIHA, BT/(M2.°C) [Kkan/(4.M2.0C)], nprHuMaloTcs
no taén.10 Mpus. 1{5];

Ri— TEPMHYECKOE  CONPOTHBJICHHE  OrPKAAIOUICH  KOHCTPYKUHMH, (M*.°CY Br
{(4.M*.°CY/ kxan).

¥
Re=27F 2.13)
=l (]

rAe 6, — TOUUHHA ONHOPOLHOTO CIOA, M;



A -  pacyetnsiit X03QQAUHEAT TEMNONPOBOIHOCTA MaTeprama cnos, B1/(M.°C)
[kxan/(4.M.°C)}, npusEMaercs mo npunowxesmo 3* CHull 1-3-79** [5] mm mo
CIIPaBOYHEDM JAHHBIM;
n - KOJIHYECTBO OMHOPONHLIX MOCNCIOBATENBLHO PACHONOKEHHBIX €n0eB orpaxilaiomei
KOHCTPYKLIMH.

IMpn onpezexensm R cI0H KOHCTPYKLHH, PacnonoXcHHbIE MEATY BO3IYLIAOH
NpOCNOHKOii, BEHTILTHDYeMOH HApYAKHBLIM BO3OYXOM, H HapyXKHOH NOBEDXHOCTLIO
orpaxnaomeil KOHCTPYKIAH, Be YIHTRBAIOTCA.

2.1.10. MpHBeeHHas BO3IYXONpOHHMUAEMOCTb, g KT/(M’.9), onpeleiserca no

dopmyne:
A (ﬁ)l‘) A(AP)ZIJ
43P TRap, "\ ap, A,AP"
R R rR &
‘_ 3 ' ] ]
AM

.

’ (2.14)

rae dw Ar 4y - miowass orpakIaoUBIX Kounpyuqﬁ COOTBETCTBEHHO CTEH (3a
BRIYETOM OKOH, JBepeil), OCTeKIEHHBIX NPpOeMOB, J8epefi. M~ |

R ,R‘,F,R: ~ COOPOTHB/ICHHE BO3IVXONPOHHLUAHHIO OFPLKIAOUMIMX KOHCTPYKUMHA
COOTBETCTBEHHO CTEH (32 BLIYETOM OKOH, JBepefl). OCTEKICHHLIX MpPOEMOB. IBepeil.
(M*.4.[Ta) /kr . npustumaceres no CHull 11-3-79* (5);

AP ~ pasHOCTL JARTEHMH BO3IYXA HA HAPYKHOH W BHYTPCHHCH OOBEDXHOCTAX
OTPIKIAIOWMX KOHCTPYKUMA HA paccMaTpHBaeMoM ITake, [la, onpeieisercs no
dopmyne (2.15);

A" - cymmapHat wIoWALb OFPAKIAUOWMX KOHCTPYKILAH. M .

APn =101la

AP =055H(y, -y,)+0.03y,w’, (2.15)

rae: H — BuiCOTa ITKA M.
Vu»¥, —YyIENbHBIL BEC COOTBETCTBEHHO HAPY/KHOTO M BHYTPEHHEro so3ayxa. Hm’:

W " cpemiAs CKOPOCTH BETpa 32 OTOMHTENLHLI NepHO, M/C, IPHEKMacTeR no (2] wm
N0 JaHHBIM MECTHOH METCOCTaHIIMH.

2.1.11.  Onpenenene npuBeneHHOro HHGWIBTPAUHOHHOrO  (¥CJI0BROO)
KODGOHUMEHT TEILIONepeaunt COBOKYIIHOCTH OTPaXNAIOWIMX KOHCTPYKILHH K-
Br/(M2.°C) (aan(2.:°.°C)], opon3somiTea mo dopmyste:

K =028g"ck (2.16)
(Ko =g2ck] (2.16a)
rae:g®’ —  npEBeleHHas BO3AYXONMPOHHUAEMOCTh OIPRKIAODIEX KOHECTPYKIMH.

IG‘/('-!.M:);
€ - yIe:TbHas Ter10eMKoCTs Boaayxa. pastas | klla/(1r.°C)[0,24 e/ (xr°C));
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k - xoxbduuHMeHT BIHAHHR BCTPEHHOTO TEILIOBOrO0 MNOTOKA B KOHCTPYKILMSX,
npiHHMaeMbiii paBHeM 0,7 114 CTHIKOB MaHeselt CTeH H OKOH ¢ TPOHHBIMH NEPEILTETAMH,
0,8 - 111 oxoH M GATKOHHBIX JIBepeil C pa3aeNnbHBIMHE MepereTaMH B | U8 OQHHaPHLIX
OKOH, OKOH H OaTKOHHLIX JIBepeil CO CAapeHHBIMH MEPEeIUIETaMH H OTKPLITBIX IPOEMOB.

2.1.12. Baytpennne Guitossie TerutossLaeneHus O ;... » BT (kKkan/4). onpeae:nores:

Qoo = D 4:F; @17
i=l

rie g, . TermioBoii moTok. BT (xxaiw), pervaspHo mnoctynaoumdii oT npuGOpos.
0GOPYI0BAHHS. TOIeH i Ip. HCTORHHKOB Ha | M’ [L101mamH, onMpedenseTcs pacaeToM: 1
WILTBIX 1JaHHA npuEKMaeTes He venee 10 B/’ [8.6 xkava’] obweit miowmam [4);
F, - miomats. M°;
7 — KOJHYECTBO YHACTKOB € TETLIOBbUIL ICHHAMH,

[Mp HcxycCTBEHHOM OCBEWIEHMH H HATHYMH OJJISKTpHUYecKoro oGopya0BaHHs

TEMI0BbLICICHHUA Q, , Br{kkaa'y), onpeiensiores:

Q=2 kN, (2.18)
I 11

-

[Q, =086 k., |, (2.18a)
L .

iml

rae &, — xOXpOHUHCHT. VUHTLIBUOULHI BAKTHHECKOE HCIOMLIOBAUHE MoutiocTH (K =0.7-
0.9), sarpyvixy (k =)3-0.7) 4 oamospemennocts padoTsl (kK = 0,5-1.0) HeckoTbiGIX
1pHGOPOS 1IN OOODYIOBAHMA W JOJI0 NEPENOIA YIEKTPHUCCKON JHEPrin B TEMLIOBYVIO.
KoTopag nocTymaeT 3 nomewenue (o1 .15 10 0.95 no TexHONOrIH ), NPH CBETILILHHKAX 3
NOMEWCHHH K, =] | TP CBETILILHHKAX. 3CTPOCHHBIX B [ICPCKPLITHA noMewenis, k, = 0.<:
WV, = MeXTpHYEeCKAt MOULHOCTS IPHOOPA HIIH 000pYI0BaHHA. BT:
M ~ KO.IHYECTBO TCILIOBLLICIAIOMWHX CITHHLL

TercionoTepH Ha Harpesaxite MATECHAIOB, TPAHCIOPTHBIX CPeICTB MaccoH Gn KT, 3
TeuyeHHe JATAHHOTO BDEMCHH ONPEIEIAIOTCH 10 COOTHOWCHHIO:

Qm = Gmc(ti _t!H)B' (219}

rae ¢ - vieTbHas Maccosas TenoemkocTs matepraia, Jind/(xr.°C) [kxan/(xr.°C)];

7,~ TeEMMeparypa BHYTreHHero 8o3ayxa.’C;

Im — TEMOEDITYPA NOCTVIIHBINETO MaTersana. TPRHCIOpTHOro cpeacTsa. °C ;

B — nonpaso4HBIA KOIPOHUHEHT, BHPLKAIOUMK CpeIHee YMEHbIICHKE MOIHOH Pa3HOCTA
TEMOEpaTyPHl BO BCeM 00BEME MATEPHATIA 33 HHTEPBAN BPEMEHH C Ha9ala HArpeBaHHA 3
noMeleyHH. NpHEHMaeTes no tadn. 11 [Ipun. 1.

Ten:1000CTYILICHERS OT HArPETRIX MATEPHANOB H H3AEAKI, 3 TAOKE OT FOPAUMUX ra3os.
OOCT)TIAIOUIHNX B [OMEIMICHHE, onpenesorca no dpopmyne (2.17), NoACTaBAAA Pa3HOCTh
TEMOEpatTyp (/m- 1)

2.1.13. TemiomocTVILIEHAA OT COJIHEYHOH paIMally Q,, Br [kxaws],
ONpeIeIIOTCA 110 PopMy.e:

Q, =weke(Anl + Ay [, + Ayl + Ap L)+ w kA1, (220
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fae ye, k. - xodxpdHumenTH, yuHTBIBAIOUIME 3aTEHEHME CBETOBOTO fpOEMa
COOTBETCTBEHHO OKOH W 3CHHTHMX GOHapeH HENnpO3pavHLIMH MEMEHTAMH 3JaNOMHEHRA,
npuHHMatorcs no 1abn.12 [pun. 1 ;

Aeys Aryy Arys Ary - mnowmams  ceeroBmix npoemos  $acaqoB COOTBETCTBCHHO
OpHEHTHPOBAHHBIX 110 YETHIPEM HANPABNCHHAM, M%;
1, 1,,1,,1, - cpemiss 1a oTonHTENLHBI NEPHOR HHTEHCHBHOCTS COMTHEYHON PATRANAH

HA BEPTHKANLHYIO NOBEPXHOCTh CBETOBBLIX MMPOCMOB, COOTBETCTBEHHO OPHCHTHPOBAHHKIX
no vetnpem dacanam 3manns, (Br.a)/mi[xxan/ m?), npunuMaercs no [2] WIH JAHHLM
METEOCTaHIHH KaK CYMMa BEJIHYHH 110 MECALIAM 33 OTONHTENLHNH nepuon;

I, - cpemizs 3a OTONWTENLUBH TEPHOL HWHTCHCHBHOCTL COMHEWHON panvanKy Ha
FOPHIOHTANLHYIO NIOBEPXHOCTH, BT.u/m? [xxan/m’], MPHHHMAETCA KaK CyMMA BEHYHH N0
MecslaM 3a oTonuTensHui nepuon. [2).

TennonocTynnexns 0T CONMHCTHOH PAAHALMH IPH PACHETE MOUIHOCTH OTONHTEBLHAIX
YCTaHOBOK BKUTIOHAIOT B TCILTOBOH GanaHC B HCKIIOMHTEIBLHLIX CTy4asx ( B pafioKax ¢
npeoGnananuem 3Moit connevHoi NOroa) AN NOMEMICHHH CO CBCTOBBMH NPOENAMM,
o6paueHHnMH Ha tor. [IpeHMYUICCTBCHHO JTH TEILIONOCTYTUICHHS Y4KTHIBAIOTCS MpPH
IKCATYaTalUHH CHCTEM OTOMLIEHHR C UE/BIO JXOHOMHH TEILIOTH.

2.1.14. YaentHaa TensioBas XapaKTEDHCTHKR TPaXIRHCKONO 3AHHA go, BT/(M’.°C)
[kkan/(m’.4. °C)], moxer 6uiTh OPHEHTHPOBOYHO Haitiena 110 popmyne(6):

7. = “6g+_2d;;/£_.g ; @2.21)

[q"=(l+2d)/A+S]‘ 2.212)

rac d - 10N1% OCTCKIEHHN CTel;
A W $ - N101lAb COOTBETCTBEHHO HAPYXHBIX CTEH H INAHHS B NnaneM’.

2.1.15. Maxkcumansubiit tennoso#t noToKk Ha oTtonnende nomeuennd Q..
Bm(xnary), Moxer ObiTb TaKKE onpeaenceH no YCTRHOBNEHHOH  MOWUIHOCTH
OTOMHTENbHBIX MPHOOPOB. B TOM HMCAC K ANR CjIydas, KOF2 THII H KOJHYECTBO
YCTAHOBIEHHBX OTOMHTC/IABHLIX NpHOOPOB B  PAAC NOMELICHHH XWIOMO 31AHHSK
(HanpuMep, apeHIyeMbiX) OTTHUYAIOTCH OT NMPEXYCMOTPEHHBIX B TPOEKTE OTONHTEILHON
CHCTEMBI JKHIIOTO A0Ma. 1o hopmyne:

Oomee =W15Y. 0, 4093 g 1)) , 2.22)
i=| 7-1

rne Q,.,, — TENNOBOA NOTOK, HOCTYNAOWIHH OT OTONHTENLHBLIX NPHGOPOB, Br{xxan/u];

g; - MOTEPH TEMJIOTH j-M TPYOONPOBOAOM (CTOSKOM HIH MOABOAKOH X OTOMHTETLHAIM
npuGopam) otonnendns. Br/m [xxan/(4.m)], npurumMalorea mo taén. 13 Mpun. 1(6);

[, - anwuua j-ro TpyGonposona (croska), M:

N — KONMHYECTBO OTOMHTENLHLIX NPHOOPOB;

m — XONHYeCTBO TpYOONPOBOAOB OTONNEHHA;

1,15 - KOI(QHUHEHT, YYHTHIBRIOIUMI Temnnoesinenelns Tpybonposonamsu o
OTONMHTENTLHBIMH  NMPHOGOpaMH, PacnoNOXEHHLIMH B MeCTax o0wero nonb30BaHKS
(BecTHOIOMH, NECTHHIHBIE KICTKH, NTOABATBI, YEPAAKH ).
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- P
MakcHManbHbi# TEMNOBOR DOTOK OT OTOMMTENBHHIX NpubGopos Qa,w, Br
[xxan/u), onpenenserca no popmyne:

1+t
opm =KPFP(—~2*—-—1,) , (2.23)
re K, - Kko3bdHUHEHT TernnonepenadH OTOMHTENbHOro IpHGopa, Bt/(M2.°C)

[xxan/(m?.4.°C)];

F, — mTowas NOBEPXHOCTH Harpesa npubopa, M2

{1, f;, !, — COOTBETCTBSHHO pacyeTHbie TEMIIEPAaTYphl BOMKI Ha BXOAEC H BHIXOJC M3
OTONHTENLHOrO NPHBOPa H BO3MYXa BHYTPH NoMeulenua, °C.

Koadpduunest Ttemnonepenayd oronutensHoro npubopa X, npHHHMactcs mno
NacNOPTHLIM JaHHLIM NPHOOPOB, @ MPH OTCYTCTBHH AaHKbIX No Tabn. 14 [lpun. | uaK no
COPABOYHKLIM JAHHLIM.

2.1.16. Pacxom TemnoTel @1 MOMCIWICHHA, OTHYAIOIHXCA NO BbICOTE OT
OCTANBHAIX [IOMEUIEHHA 11aHHA, ONIpeJeNnseTcs NPONOPUHOHAILHO TaHHMAaeMoMYy 0Gtemy
B VIAHHH.

2.1.17. Jlns 3paHuil, B KOTOPHRX  HEOOXOUMMO NOUICPXHBATL TEMICPATYPY
BHMYTPCHHEIO BO3XYXa [, Buiwe win HHxe 18 °C ( ecnu He MEHsUIHCh TEI03alHTHbE
XAPAKTEPHCTHKH OrPOKIAUOIIHX KOHCTPYKUMHA, 2 MOBEPXHOCTL OTOINTENbHLIX NpHGopos
IIPHBEICHA B COOTBETCTBHE ¢ TpeOyeMOR TeMnepaTypoHl BHYTPEHHErO BO3IyXa), pacxoi
TALIOThl MOXKET ObiTh CKOPPEKTHPOBAH 110 COOTHOLICHHIO:

’l - ’ll

= 1§~ !" + (2.24)

z

2.1.18. Tlpu 1amene B 4aCTH NOMEUICHKA CHCTEME! OTOILIEHHS HA NCKTPHYCCKOE C
RIBLATHEM OTONKTEbLHBX IPHOOPOB BOAAHOTO OTOIUICHHA H Y&CTH CTOSKOB, [IPOXOAALIKX
B OJTHX IIOMCILCHHAX, MaKCHMAILHLIA TErUIOBOH NMOTOK HAa OTOIUIEHME 3JAHHA
YMCHBLUACTCE HAa BCJAHYHHY, COOTBCTCTBYIOINYIO ZanHOA vacTh nomcuierunil. [Ipr stom
MOXET [IPOH3OHTH pa3speryHpOBKA CHCTEMBI OTOIUIEHHA, [TOITOMY HeoOXxoanMa Hana/xa
OCTaBIICHACH YaCTH CHCTEMbI.

2.1.19. TlotpebsocTe 8  TEWIOTE HA  TCXHONOTHYECKHE  HYN/bi
CEALCKOXO3AHCTBEHHBIX obBexros, ofcayKHBaeMbix TENJIOOHEPIETHIECKHM
NPEIPHATHEM, OMpEaeIseTcs B COOTBETCTBHH C YTBEPXKACHHbIMH HOPMAMH pacxoja
TEWNOTH B CEILCKOXOIRACTBEHHOM NPOH3BOJICTEE, IIPEACTABINEMbIX NIOTPEOHTENEM.

KonuuyecTBo Temnotul, pacxoXyeMoil Ha TEXHONOrHYECKHE HYKIW TCIUIHU H
opaxxepeit, ['[lx ( I'kan), onpeaenserca no popmyne {7):

Q=20 (2.25)

e}
rac ()., — KOJHYECTBO TEILIOTH Ha i —€ TexHoNorHydeckHe onepaumu, [k ( Fkan);
N — KOJIHYECTBO TEXHOJIOMHYECKHX ONCPALHHA.

an = 1'OS(Q)' + Q, )+ Qua + npon 3 (2.26)
12 Q7,0 .0 Onpon — COOTBETCTBEHHO NOTEPH TCIUIOTH Ycpe3 OrPakICHHS, MpH
po3ayxoo6mMeHe, LIS Noaorpesa NOMHBOYHOH BOJKW H Mg nponapku nousw, I'Jlx ( I'kan);
1,05 - x03¢duuMeHT, YUHTHBAIOUHA PACXOA TEILIOTH Ha 060rpen GRITOBLIX NOMEITERHH,
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Tlorepn rennorst uepes orpaxaeuns, ['x ( Txan):

0, =3,6K(t, ~1,)224-10" ; (.27
[0 =k, -1)z24-10%] (2.273)

rae F - miomans noBepXHOCTH OrpaxacHis, M2,

K- xoxpduunent TemnonepesaqH, MPHHHMAETCS ANA OZHHAPHOTO OCTeKNeHHs 6.4

Br/(M’°C) [5,5 woan/(M2.4°C)], AT ONMHAPHOTO MNEHOMHOrO orpaxaexns 8,1

Bt/(M%.°C) (7.0 xxan/(M?.9.°C)]

i , lm - CpelHaA 3a OTONHTENBHBIA nepHoa COOTBETCTBEHHO TE€XHOJNOrHYecKas

TEMMNEpaTypa BO3AYXA B OPaHXEPee H HAPYXKHOro Bo3xyXa, °C;
Z - NpoAoIXHTEILHOCTL OTONHTEILHOTO NEPHOAA, CYT.

MoTepu Ten10TH 3a cueT Bo3AYX006McHa B oTonHuTenbHEIH nepuos, ' ( Mkan):
It opaHxepeif CO CTEKNAHHBLIM NOKPHITHEM

Q, =9546F, S(t, -t )YZ-10"° ; (2.28)
[0, =228F._5(1, -1,)Z-107] (2.288)
ns opanxepell ¢ LICHOYHBIM TOKPHITHEM

0, =41.73F, S(t, -1 )Z-10"* ; (2.29)

[0, =t14F. 50, - 112 107] (2.292)

F11€: Fme — HHBEHTRPHAA MLIOLUATS OPRHKEPCH, ML
S - xoxpdHuneHT o6vema, paBHLIA V/Fuue M. XAPAXKTCPHIYET BLICOTY COOPYXEHHS, NEKHT
B npeaenax 0.24 - 0.5 ana manorabapuTiibix coopyxciuit 1 gocTuract 3 m u Gonee 11
aHrapHHIX TCIUIHIL

Konnuectso Tennotst Ha nozorpes nojusoutodt ponst, [JHx( ['kan), onpeneaserca
NO COOTHOLWEHHIO:

va = 0'0268Fm1 5 (2~30)
[Qmu = 0’0064 an J ’ (2.303)

TIHE Fras — NIOIE3HAN NAOUIAMD OPAHKEPEH, M2,
Konnuectso ternorm, Tpefyemoe Ans  nponapkH  nousni, [JDx(I'xan),
ONpeaenseTcs N0 COOTROUIEHHIO:

anon = 0’0]38Fmﬂ H (2.3‘)
[Qupen =0,0033F,..] (231a)

2.1.20. [TpAmepw pacdeToB
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Hpumep 1. Onpele/HTh rofoBOE KOJIMYECTBO TEIUIA HA OTOIUIEHHE KHIIOro S-
ITAKHOTO KMPNHYHOro 34aHHS obbvemom 22400 M’ (8 1.4. moasan 2000 MJ) NOCTPOHKH
1950 rona, pacnonoxetHoro B r. Bonorae.

OcHOBHblE KIMMAaTHYECKHE JAHHBIE: PACHETHAS TEMIIEPaTypa HapyXHOro BO3AyXa
( nanGosiee xo10aH0 NATHAHEBKH 0becnedennocTbio 0,92 ) =31°C; cpemiss TeMnepaTtypa
#apyXXHOI'0 BO3JyXa 3a OTONHTENbHLIA NEPHOA ( HEpPHOA C TeMmiicparypoi Huxke 8°C)
—4,8°C; npof0IKHTENBHOCTb OTOIHTENLHOIO Ce30Ha 228 cyT. YepeaneHHas TeMilepaTypa
RHYTPEHHETO BO3/YXA 3AaHHA paBHa 20°C.

1. Haxonnm HapyxHblii 06beM HAA3EMHOH Y4aCTH OTAMIMBAEMOTO 3JaHHs V

VY, =22400 - 2000 = 20400 M’

2. Mo rtadn. 3 Mpwi.] saxonuM Tabnuuhoe 3xadenHe yACHLHONH OTONHTENLHOW
XaAKTEPUCTHKH ¢, 1A 3auHs 06bemom 20400 m’, pasuoe 0,326 Br/(m®.°C) [0,28 kiun
Ha.m® LSO 1o Tabn.2, HaxonuM 3HAYCHKE HONPABOYHOIO KOXpPHuUMenTa u, pasiioe 0,99.
Kooddruuenr noteph Temwia noABOASUIMMHE  TPYOOHPOBOAAMH, NPONOKCHHLIMH B
HCOTAILIKBACMbIX NOMELWCHHAX, k,, IIPHHUMAEM paBHbiM 1,05,

3. OupeaensieM Uit PACCMATPHBAEMOIO JIAHHN 'OMOBOC KOJHYCCTBO TCIUE 110
dopmye (2.6):
o = 3,6 x0.99 x20400 x0,326{20-(-4.8)] 24x228x1.05 =
3377322485.5 xIx = 3377.3 I'JIx (806,6 I'kan)

Tlpumep 2. OnpeaeanrTh MIKCHMUIBHLIA TCILIOBOH HOTOK HA OTOINICHHC JUIX
MASABHHA,  JAHHMAOWETO  Y4CTh  HICPBOFO  JITAKIL  9-)TAXHOIO  XHIOI0  BAUHHA,
paciionoxennoro B r. Mockse, Pacuetnas TeMicparypa HapyxkHoro 8034yxa 8 X0JN0/iHhli#
neprosl roaa 1, < -26°C ; TeMNCPaTYPa SHYTPCHHCTO BOSAYXA IIOMCICHUA UL MAI'A3HHA /.
=15°C.

Marasun  pacnojsoxes Ha  MEPBOM  ITAKE  KHPIHHHOrO, OOGIHUOBAHHOTO
KCPAMHYECKHM  KHpIHYoM  kHioro aoMa. Jlom oCopynoBan BCceMH  BRAaMM
Gnaroycrpoiictsa.

[Momewenne MarazHHa HMeeT npsMoyrosibiyid ¢opmy. Buicora srtaxa 3,35 M.
Fnybuna nowemuoi vyacth 2.8 M. CTeHB 10Ma KHpAKUHBIE TOMUHKHOR 73 CM, BIUTIOYAs
00nHUOBOUHBIH KepaMHuscKHi KHUPIHY., C BHYTPeHHeH CTOpOHB CTEHH OWITYKATypeHbl
CNOXHBIM DACTBOPOM, ToAWKHA oA 2 cM. OkHa ABoiiHble, pasnensHbie B AePEBIHHBIX
nepeilleTax, HMEOT YiLloTHHTENbHbIE Nipoknank. [loa nepBoro staxa paciionoxked Han
noaBanom, yreruiek. Bxoanwe asepd 0GopynoBansl TaMOypamu.

Co cTopoHh rnasHoro ¢acala MarasHHa HMECTCR BHTPHHA ¢  JBOWHBIM
ocTeKedneM. Bolmyurnas npocnofka cocTaRiIseT 55 ¢M, 3aMKHYTa 33 CYET YILIOTHEHHS
CTEKOJ1, YIUIallKH BHH3Y BHTPHHAN TEIUIOH NpOKJIAUXH.

[InouianH KOHCTPYXUHH Paimep rwiowann, M*
Orannupaemas (niowank nona).............. .. 573.8
CreH 3a BLIYETOM OKOH, JABEPEH H BHTPHHSL. ....... vevereranens 286,7
OKOH ....cooevvenenne rerreeerreneeaes ceeereerenens ceerarenensn 49
retereave ettt reanas .18,8
tertestatraeerananes eeeeeeeoreoes cevererass 107
06118 MIOWIALD. .. euvvneenenceneenenaeaeeaneneanas vereeeenennen. 10353 M2

O61eM noMeLIeHHR Mara3HHa o Hapy)KHOMY 0OMepY ¢ BLICOTO# 1012 EPBOro
XHI0T0 ITaxa coctaswn: V = 2660,7 m’
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Hapyxhas crena umeer caeviounii cocras

Ne Cocras S, Y. A. S, R. i R,
cnom | KOHCTPYXUMH - xe/m' | Brmtec | BUM®C | Br/w'eC w24 Na/kr
I 2 3 4 b} | 6 7 . 8
| IUrvkanpa 0.03 1800 093 1+ 10.09 __ M6 |
Kupnuu 0.19 1200 0.52 [ 6.62 2
2 NYCTOTHLIH |
KCPAMHUCCKHH :
Kupnuy 051 [ 1400 | 064 « 701 1 L35 T 2
3 KCPaMHUCCKHA i
MyCTOTHLIH
Mepexpumite Han no1BATIOM
i !
4 Keacroheron 0.24 2500 204 1 1798 | 47088
5 Muucpaiosar- | 0,10 100 007 |t 073 l 1.68 8
HBIC NAWTH 1 i
i .
) fawma /(BH 0.01 200 008 : 181 33

1. Onpenenses CONPOTHRACHIC TCILIONCPEIAUE OTPLKIUOUIUX KOHCTPYKUHA NO
dopmyne (2.10) ¢ nenonstonanuem fannux  no CHail il-A. 7-71 “Crpoureasnas
TCIIOTEXHHKA™:

cTen

1 019 ast 003 1

b by o — = | 3S M 0BT
R =705 0a T 003 -3 1AMl

NEPEKPLITHA

I 024 01 001 1

Rzt o 220 L 1 ) 83 i oC/Br:
» 237" 208 007 Toos T3 BIMe

OKOH ~ ABOItHAE NEPenIeTH pasacibHbie
R, = 0,44 »’.4°Cliaan = 038 w’.0C/Bt:

asepeit — no CHulTlI-A. 7-7 u CHull 11.3-79*+
R,=0.6R .. e =081 W .0C/BT;

BuTpuust — o CHnll [1-3-79**




1 ’ ’ 1
R'—SJH(' +R; +R: +§=

=0,11+0,18+0,15+0,18 + 0,04 = 0,66 w>.0C/BT;

2. OnpeacaseM NpHBECHHLIA TPAHCMHCCHOMHLIA KOXpOHIHEHT TemIONSPLIIUN
e = g- 200,
COBOKYNHOCTH OrPIKAAOWNX KOHCTPYKUM#A K, ,BT/M’.°C:
2867 49 188 107 ST3
135 70387 0.7 T 066183 :
K, = - : 2> =(),8] Br/v” °C.
- 10353

3. OnpezenseM paIHOCTL JABNCHHH BOIAYXa HA WAPYyKHON W BHYTpeMucit
MOBPXHOCTAX OIPAAKIUOWHX KOHCTPYKUHI 10 Popmyae (2.15)

AP =0.55x3.35(14.25-12.0) +0.03x14.25x4.9% = 14 4 [0
AP,= 10T,

TIax01M SHAUCHIS CONPOTHRICHNA BOTIYXOUPOHHLLIHK OIPUAIIOILHN
KowcTpykuni o CHull  11-39-79°
cren
RD =373+224746 = 1123 s llwke:
OROH
k' =038 Mo llwkr

HUTPHUL 1o tipsstowentio 10 CHul111-3-79¢

R} = 1 v llvkr

mmepeit
% .
4 - 98x30 =0 | 98.8 M4 JTwxr.
’ 50 50
4. QupenenseM HPHBEIACHHYIO BO3IYXONpPOHHUIEMOCTD, g:' ATIMC Y, no

dopmyne (2.14):

286.7x144 4961275 107x1.275  (8.8x3.7
w1125 " 038 T 10 " 988 .
En = 10353

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

5. OnpedenseM yaensHuill pacX0il TEMLIOTHL HAa HArPeBaHHE HHQHUALTPYIOWEroCS
BOXIYX2 ¢y NO hopMyne(2.16):
G,¢ =0.28x0295x 1.0x1.0=0.083 Br/ M*.°C

6. Onpeacisem BENHYHHY YACIBHOR OTO{HTEILHOH  NXaPAKTCPHCTHKH
noseiicH A 110 Gopmyne (2.9) ¢ yuerom dopmy:n (2.10):
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_ (0.81+0,083)x10353
9= 2660,7

= 0,347 Bt/ M*.°C

7. Onpenensem MakcCHMATHHRLE TeILTOBOM NOTOK N0 Qoparyne (2.5):
QOomaz = 2660. 7x0.347 (15+26)1,05 =39746,5 Bt (34175,8 xxan/u)

Hpasep 3.0npezeauTs rolosof pacxon TETLIOTH Ha OTOILIEHIE 111 BCTPOCHHOTO
MarasiHa Ha MepBOM ITIKE AHIOr0 3TAHHA.

KamuMatonoriugeckue J2HERE 11 PacyeTa: pacieTHas TEMMepaTypa Hapy:KHOTrO BO3IyXa
LIS OTOIUIEHHA {, = -26°C, CpeHAS TEMNEPaTypa HAPYXKHOTO BO3AYXA 33 OTOMHTE LA
Ce30H I = —3,4°C, ATUTE THHOCT OTONHTETLHOrO NepHoaa Z, =199 ¢yT.

BeTpoenuble nomelnedHs Mepsoro Jraka OO0CTYKHBAIOTCA CaMOCTOATETLHOR
CHCTEMOM OTOILIEHHS. KOTOPaA MOILTO4EHA HENOCPEICTBEHHO K YITy YTIpaBiIeHms
TM2paLIe/1bHO CHCTEME OTOILICHIA XKIL10/ YaCTH 3JaHKS.

TemneparypHbii rPaQHK Z0Ja4s TEMLIA B CHCTEMY OTOILIEHKA nepsoro Jtaka 105-
70°C. B maraaune veranoBaesbl koKBexTophl "Kompopt” (dy =20 Mm) anunoi 1300 mMm =
4 wr., 1200 MM -1 mr.. 1100 My = 1 e, 1000 mam =2 wir. ¢ ofmeft NOBEPXHOCTHIO
HarpeBa Fp =35,855 M. Ofiat OpOTAKEHHOCT FOPHIOHTUILHEIX TPYS mMaMerpom 20
MM [ =48 M.

Onpegensem TeMIEPATYPHBIA HATOP OTOMHTCILHBIX NPHGOPOB:

p il 1820 g psec

- i

1.Haxouum 3navenne xo3pOUUHEHT TCLIONEPE3UH OTONHTCIBHBIX NPHGOPOB NO

Tadn. 14 Mpun. 1.
K,= 6.5 Br/(M*.°C)

2.0npencnses  MAaKCHMATLHLL TCIIOBOM NMOTOK OT OTOMHTEbHAX nprbopos no

bopmyne (2.23):
Q.,=6.5x535.855x72.5 = 16896.7 Br (14528.5 kxan/y).

3.0npeneasieM MakCHMATbHbI TeILIOBOH fOTOK OT  HEH3OMHPOBAHHbIX

TpYSonposolos no tada.l1 Iput. 1:

Q.mp = 0.9 1128x24 + 68x24) = 4233.6 Bt (3640.5 kxan/u)

4.IMTonubiil MAKCHMATLHIA TETLTOBOR MOTOK HA OTOILIEHHE:
0.0 = 16896.7 + 4233.6 = 21130.3 Br (18168.8 rxan/a)

5. OnpegenseM ro10Boe KOAHYECTBO TEIIOTHI Ha OTOMLICHHE MarasHHa Mo
dopmyne (2.3):

5 —(=3.4)
0,=3,6x21130.3 %ﬁn X199 =163044610.7 klIx=163.04 [T (38.94 ican)
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2.2. ONPEJEJIEHME KOJIMYECTBA TEILIOTHI
HA BEHTHJIALIMIO

2.2.1. TToTpeSHOCTE B TEITOTE H2 BEHTHIIALHIO JUIS 3JaHHA PacCIHTHIBACTCS NpH
HLIMYHH B HHX CHCTEM BEHTHIALMM C MEXAHHUYECKHM nodyiienHeM. Pacuersl caever
NPOH3BOIUTH B COOTBETCTBHI ¢ TpeGoBarnwsaMu CHuIT 2.04.05-91°[4].

2.2.2. Ina AunbiX H OOWICCTBEHHBIX 3A3HHIT C eCTECTBEHHBIM BO3IyX00OMeHOM
KOUIYeCTBO TEIL1a Ha HAarpeB  BO3JyXa YWHHTHIBAETCA NpPH NPOEKTHPOBAHHH CHCTEM
otomtenusd. KpatHocTs BO3XyxooOMeHa MpH €CTECTBEHHOH BEHTHIAUMH 118 AIWLThX H
HEXOTOPbIX OOLIECTBEHHBIX 3XaHHHA npHBeaeHa B Tad1. 16 + 18 [Ipur. 1.

22.3. Ilpu HamH4HKM MPOEKTa BEHTHIAUMH 3JaHHA M COOTBETCTBHi
VCTAHOB.IEHHOr0 OO0OpYyJOBAHHMA MNPOEKTY MAKCHMATBbHbLIA TEILIOBOH MOTOK Ha
BCHTILTALKIO NPHHHMACTCA N0 TPOEKTHBIM AGHHBIM.

[TpH HanaMyHH THOOBOrO MPOEKTA BEHTILMALMHM 111 3JaHHA. MOCTPOEHHOTO Mo

THNOBOMY MPOEKTY [MepecHeT pacXoda TemTa A1 KOHKPSTHOro 32aHud. Br{xkavu],
NPOH3BOIMTCA No Gopmye:

qu = Q:V(tl qzo)/(t.:' -t:)- (23:)

rieQ, - NPOEKTHbIH MAKCHMANMBHLIA TEMIOBOH MOTOK HA BEHTILINUMIO MO THIOBOMY
npoexTy, BT [kra/u];

1,07~ CpelHAs  TEeMeMepaTypa BHYTPCHHErO BO3IYXA BENTHIHPYEMBIX MOMEILCH:
3aiHa. °C. COOTBCTCTIEINO LA KOHKPETHOIO SAAHHA H (0 THIOBOMY IPOEKTY :

(.0, = PacCHETHAN TCMIICPATYPA HAPYIKHOTO BOIIYXA LIS NPOCKTHPOBAHHA OTOILICHHS |
“C. COOTBETCTBEHHO /L1R KOHKPCTHOTO 3JAHMA H 10 THIOBOMY NPOEKTY .

2.2.4. [Ipn OTCyTCTBMH NMPOCKTa BEHTHIHPYCMOTO 3JAHHMA DACYCTHBIL Pacxol

TCILIOTH! Ha BeHTHAAUMO, Br [xxan/y), onpeaeasrca mo popMyse L8 YKPVTIHEHHBIX
pacueToB:

Qov = anv(ti -tq)- (.

t
)
%)
S

rie }°, - 0GBEM 3TAHUA 10 HAPYKHOMY OOMepY, M':

4, - YieabHas BEHTWIAUHOHHAR XAPAaKTEPHCTHKA 31anuk, Br(M3.0C) [kxat(u.m5.0CY],
MPHHHMACTCA MO PacYeTy; NPH OTCYTCTBHH JAHHAIX NO TA0.1.0 114 00LIeCTBEHHBIX 3IAHHH
i 110 Tada.7 - anx npeanpustuii ([Tpun. 1).

2.2.5. TlponomxknteabHoCcTs paGoTbl CHCTEMbl BEHTICIALUMH B TEYEHHE CNTOK
MPHHHMAETCA B 3aBHCHMOCTH OT HA3HA9EHHA H pe4uiMa pACOTH  VUPSKIEHHHA H
OpraHH3alHi., HO He Goliee OT 0OmeEro Ynca 9acoB KX padoThi B CVTRH.

[Tpu OTCYTCTBHH JAHHBIX IPOAOIKHTEIBHOCTb PadoThi BEHTILIALMHA B FOCTHHHLAX
NpHHHMAETCH paBHoO# 16 4.

2.2.6. Ecn B 0mHOM 3ZaHHH HAXOLSTCA NOMELIEHHUS PATTHUHOrO Ha3HadYeHHA.
OTHYAOMHECE MeXIy COOOH yneabHOH BEHTIUILIHOHHOA XarakTepPUCTHKOH. TO
pacyeTHuIH pacXo TEIUIOThi HA BEHTHIALMIO ONpeIeseTcs PasIeIbHO L1% KaKIOH 4acTH
320HHA H CYMMHpYyeTcs.

2.2.7. Koanuectso Tervtotsl, kI [kxan], tpeSyemoe 118 BEHTWIAUAH 3IAHHR 33
pacueTHHIA UEpHOI onpeaensercs no Gopmyne:
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-1,
t, —1

Q. =360, nZ, ; (2.34)

o

hote
n
-1 | 2.342)

[Q' = Qav
[
rhe!, — cpeRHAf TEMNEPaTypa HAPYXKHOTO BO3OyXa 3a pacueTuwil nepHox. °C;
Ny ~ yCpPeHEHHOE YHCIO 4aCoB PabOTHI CHCTEMBI BEHTH/ISLIHH B TEYEHHE CYT.
Z,~ NpONOMKHTENBHOCTh PAGOTH CHCTEMbI BEHTHASALIHH 33 PACYETHDIA NEPHOL
[Ipu ykpynHeHHbIX pacyeTax KOMHYECTBO TeIL1a 3a pacyeTHHA nepHoi, xIx
[kKan}, MoxXHO onpenenHTs NO COOTHOWEHHIO:

Q, =3,6V,q,(t,-t,)n,Z, ; (2.35)
[ 0. =Vua.(t, -t n,2, ]. (2.35a)

2.2.8. B obuem ciryyae npH o6iieoOMeHHOH BEHTHARUMH pacyeT BOYTyXooOMena
B [TOMEIIEHHH ONPEENAETCA H3 YCMOBHA pasbanNcHHUA BO3AYXA NOMEUICHHM A, CORSPXALLNX
HOBBLUHEHNYI0  KOHUCHTPAlUHIK  BpeaHocTedl, 10  AOOYCTHMBIX  KOHUCHTPAUHR,
pernamcuTrposanibix nopMamu CHull 2.04.05-91* unu COOTBETCTRYIOIMHMH CAHHTAPHO-
THIHCHHYECKHMH HOPMAMH.

[Ipu BiZCHEHMU HIOKITOMHON TENNOTH! B OMENICHAK TpeGyeMsiii pacxoa Bo3ayXa
G, . kr/4, onpeaensercs 1o GopMyne:

L, = ﬂ&_ (2.36)
(’(’“ - ‘np)
- Qul" )
[L, "D l”)]‘ (2.36a)

rne{/, s — n30uITOuNbIl TeNNOBOH NOTOK B NoMemeHHu. BT [xkan/u]:
1y; — TEMMEPATYpa RO3MYXA, YXOMAUICTO H3 nometuenns, "C:
Inp — TEMTIEPATYpa NpUTOUHOTO BO3ayXa. "C.
¢ — yAenbHas TEIUIOEMKOCTh BO3AYyXa, MpHHHMaercA pasuon | xIw/(xr.oC) [0.24
xxan/xr.°C)).
Temneparypa yxoasuero H3 MoOMEIEHHA BO3IYXa OfpeacnseTcs no popmyie:

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

roe f,, — TeMmeparypa sosayxa 8 paGoueii 3ome, °C, npuuumaerca ua 3-5 °C sbiwe
Temneparypbl HapyXXHOr0 BO3XyXa.
K, - xodpduuMeHT HapacTaHWs TEMNEpPaTypbl BO3MYXa MO BHICOTE NOMEIMCHHR,
npuaumaercs 1-1.5 B 3aBHCHMOCTH OT BBLICOTH! TOMELIEHHR H YPOBHA TEMNOBLUICNCHHNA,
H ~ BepTHKAILHOE PACCTOAHHE OT NONIa RO IIEHTPA BLITAXHBIX GpamMyr, .w:
2 - swicoTa pabovyeit 30Hbi, M.

MNpu BbireneHnH H3IGHTOYHOTO KONHMYECTBA ra3oB B NOMeLleHHH TpeOyemulit
pacxon Bo3ayxa L, , xr/u, onpenensercs no dopmyne:

19



L =G, /(x,—x,), (2.38)

rae G, — KOIMYECTBO rasoB, BLUICIRIOWHXCA B NOMEILCHHH, MI/Y;
X/ — RONYCTHMas KOHUCHTPALIHS ra30B, Mc/M>;
X2 — KOHLCHTPALIUA Ta308 B HAPYKHOM BO3LYXe, MI/M’,

Mpu sbulceHHK H30LITOMHON BAarH B noMcLicHUM TpeGyemuil pacxoa Bosayxa
L,, xr/u, onpegensercs no popmyie:

L, =G, /(d: —dl) ’ (2.39)

rae G, - KOJHHUCTBO BOASHBLIX NAPOB, BbUICIAIOWHXCA B IOMCLUEHHN, T/Y;
d> ~ BIArOCOIRPKAHHE BOBAYXA, YXOMALUCTO U3 TOMEWEHHHA, I/KF, CYXOro BO3YyXa;
d; ~ BIAroco lepKAHE HAPYXHOI'O BOIAYXA, [VKr, CYXOr0 BOIRYyXa.
[Tpu BbLlEsIeHHH 1IbUIK B NoMelleHHH TpeByembifl pacxoa Bolayxa L, , kr/u.
onpedeIseTcs 1o Gopmyie:

L =G, /(s,~-5)) . (2.40)

Fae Ga = KUAHHCCTBO HBLIH, BLIACHHIOUICHCS B HOMCLICHHH, M1/
82— DOHYCTHMAS KOHUCHTPALHs NbUIH, Mi7mY;
$7 ~ KOHLCHTPALMS HLLIK 8 HAPYKHOM BOTLYXE, MITM,
MakcHMaIbHNR 111080 HOTOK (Juv, BT [Kkw/u), tpeByeMitit Juis narpesanns
YAVISEMOFO BOLAYXA C BPCAHOCTAMH H3 HOMCLICHHS, OLPeseiIseres 110 dopmyae:

O, =028L,c.(t,-1,) (2.4
[qu = LVC\‘(’I - to )] ’ (2.41a)

rae L..- Macca HarpesaemMoro BOIYXa, Ki/4, NPHHHMACTCH 110 PAcHCTy;
€y — YIeabHad TEMIOeMKOCTb BO3MyXxa, npudumaerca passont 1k/Dx/(kr.°C) [0.24
xxan/(xr.°C)|;
l,f{, — TEMINEPATYPa COOTBETCTBEHHO BHYTPCHHEIO H HAapYXHOTo BO3ZYXa Ans pacyera
oToiLieHHR ."C; npu HanMuHK KanopudepoB COOTBETCTBEHHO TCMIEPATYPA Ha BLIXOAE H
BXoZe B Kanopudep.

2.2.9. MakcHManbHNH TEIUTOBOH NOTOK (TEMI0Bas MOUIHOCTS) TEILUIOBOI 3aBecH.
Br(iaan/u), onpenensercs no gopmyne:

Qa} = Llc}(tl - to )1 (2.42)

rae L, — XONHYECTBO BO3AYyXa, NMOAABAEMOIQ 3aBeCOH (fIPH OTCYTCTBHH B NOMELUCHMM
MEXAHHYECKOro NMPHTOKA H BLITAXKH HIH HX 6anaHce), kriv;

¢ — ylellbHad TEMIOEMKOCTh BO3XYXa 1pH CPEAHEH TeMneparype BO3XYXa, BhIXOAALIETO
W3 TeNi0BO# 3aBeckl, NpHHKMaETCR pasHoii 1,21 kIx/(M’.°C)[0,29 xxan/(M’.°C)};

I, — TeMMepaTypa BO3dyXd, I0AABAEMOro Teruosoi 3aBecoit,’C;

{, — pacHeTHaA TEMNIEPaTYpa HapyKHOTO BO3AYXA MR MPOEKTHPOBaHHA oTomnenus,’C,
NIpHHHMaeTCA 1o (2]

Koauyectso Bo3Iyxa. nonasaemoro 3asecoi L, , xr/c:[8]:
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L) = 1942qyan|p V Appcn . (2'43)

rae: g =L,/Ln, - oTHOIIEHNE pacxoaa BO3MYXA, TONABAEMOE 3ABECOIl, K PacXoy BOIAYXa,
TPOXOAALIETO 4epe3 NpoeM; JUIK 312BeC C FOPHICHTANBHOR noaavell BO3MyXa NpUHRMacTCA
pasHbim 0,6-0,7;

Hop — KOIOOHUHCHT pacxoda, JUIS 3aBeC C FOPH3OHTANBHOM Nojaveil NDMHHMaETCR
pasHbM 0,25-0,3:

Fap — NNOMWATS OTKPHLIBAEMOrO Npoema, M,

4p - pa3’HOCTL JAaBNEHHH BO3MYXa CHapyXM H BHYTPH [MOMCIICHHSA Ha YPOBHE
npoema, obopylosannoro 3apecofi, fla:

Pew — TUIOTHOCT CMECH BOIIYXAa 3aBEChi W HApYXHOrO BOIXYXa. Kr/m’, mpw
TeMIepaType cMecH, MpHHKMacTcs no 1abn. 19 [Mpua. 1.

PacueTHas pasHOCTb JABNCHKI BO3MYXa ONPENENSETCA 0 COOTHOIEHMUIO:

Ap=05h,.(p, - p.)g . (2.44)

rae hn, — BHICOTA NPOEMA, M :
D, P, —~ MIIOTHOCTH COOTBETCTBEHHO HAPYXHOIO BO3MYXA H BOIYXA [IOMCUICHHS, KI/M’,
npuitkmaerca no 126a.19 MMpun. 1.
g — yckopenHe c8oboaHoro nasesus, passoe 9.8 m/c’,
Temneparypa soiayxa (. NOA2BICMOUO 1A8CCOHR B BEPHON NpPoeM, He aoaxma
npesnitiars 50 °C y HapywHbix 18epeit # 70°C y BOPOT NpeanpHATHIL K TEXHOIOFHYECKHX
HPOCMOB , H OnpeleIseTca 10 popMmyne:

f e twle L, (2.45)

T _ _ Q' ) "
4 (' O,

TAC I, — TEMNEpaTrypa CMECH ROIAYXA. SIPOXOARIICIO “epe3 OTKPHTLIA npoem,
NPHHHMAETCR PABHOA TEMIEPATYPE BHYTPEHHETO HOIAYXA IOMEWCHHA: UIA BeCTHGIONA.
JICCTHHYHO# KICTXH AHIOrO 11aHHs tipuHumaercs +16 °C [1]:

— pacueTHas TENTIEPAaTYpa HapyXHOro Bo3dyXa. oC;
Q'/Q, ., ~OTHOUICHHE KONHYCCTBA TEMJIOTH, TEPACMOH C BOIIYXOM. YXOIRIIMM 4epes

OTKPHITBIA NMPOEM HAPYXy, K TEMNOBOHl MOIIHOCTH 3aBechl, NPHHHMaEeTCA Mo Tabn.20
fpun. 1.

CkopocTs Buiycka BO3XYXa H3 l1eNne HIIH OTBEPCTHI TEIUIOBbIX 3aBEC HE [0KHA
npessiuate 8 M/c Yy HapykHbIX nBepeil # 25 M/C y BOPOT H TEXHONOIHYECKHX POEMOB
[4]-

2.2.10. Konwdecteo Tennotn O, xJIx [xxan], tpeGyemoe mna pacuerHoro
nepxona paboTH TEMNOBOH 3apechl onpcnemicrcu no dopmyne:

Q,=3 6Q.., . nZ, (2.46)
[ o, Q,, —nZ, ] . (2.46a)
TIIC [y — CPCIHAR TEMNEPATYPA HAPYKHOIO so:uxyxa 3a pacueTHnlil nepxos, °C;
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R~ 4YHCNO 4acoB paboThl TEMNVBOH 3aBECH B CYTKH;
Z, - NpOAOIDKHTENLHOCTS PaboTht TENNOBO 3aBeCk B PacYETHOM NEPHOAE, CYMNU.

2.2.11. PacxoR TENJIOHOCHTENA H3 TEMUIOBOH CETH HAa BeHTWIMUHIO Gy, Kify,
onpeaensercs no gopmyne:

G, = _ . (2.47)
¢ -(r, - Tz)
Q(N
==, 47
[ G, p ] (2.47a)

roe O,y — PacHETHLI YaCOBOMA PACXOA TEIUIOTH HA BEHTHASLMIO, BT (kxkan/y);
7,7, — pacyeTHaR TEMIICPATYPa TEMJIOHOCHTC/IA MO TEMNEPATYPHOMY TpadHKy OTmycka

TEUNO0TH COOTBCTCTBCHHO B NOJLOWEM H 00paTHOM TpyGonporojax Tennosoii cety, °C;
€ — YAC/ILHAS TCIUIOEMKOCTD BObL, npHHuMactces 4,187 x[Ix/(kr."C) {1 kxan/(kr.°C)}.

2.2.12. {1pumepid pacyeroB.

Npumep LOnpeaeinTb 1oJ0BOE  KOJMYECTBO TeMAOTH, TpeOyemoe  Ha
BEHTHIALUMIO KHHOTEATpPa, PACNONOKEHHOTO B OTACABLHO CTOAMIEM 3MaHKH o0bemom 8000
. [TpoeKTHBIL JAHHLIE OTCYTCTBYIOT.

Pacuernas TeMnepatypa HapyXHoro sosayxa pastia ~25°C, CpeaHsas TeMeleparypa
HApYXHOIO BO3AYXa 33 OTONWICALUEA NepHol paBHa -3.4 “C, UPOAOAKHTENBLHOCTS
oTonHTeNLHOrO neproaa 182 cyrok. llpoaomkurenslocts paboTal CHCTCMB BEHTHARUMM
B CYTKH 16 4acos.

Pacuer BeseM 110 yKpYNHEHHBIM JaHHBIM 1O opmyae (2.33)

1. Onpeacisem BCJIHUHHY YAC/LHOA BCHTHINLHMOHHON XapaKTCPHCTHKH 10 Tabn.6
Mpun.1 : g v= 0,454 B1/(M°.°C)

HaxounM  cpeaniono teMenpatypy BHYTpPEHHEro BO3AYXa ANs KHuoTearpa no Tabum. |
Mpun. | pasnyio 14 °C.

2.0npesciinieM MaKCHMAIbLHBIA TEIUIOBOR NMOTOK HAa BEHTHAAUHIO 1O dopmyne

(2.33):

Qv =3,6x8000x0,454{14-(-25)] = 141648 Bt (121795,4 xacan/y)

3.0npeaesineM ronoBOE KOMNHHYECTBO TEIUIOTH , TpeGyeMoe Ha BEHTHIAUHIO 110
dopmyne (2.34):
14 - (“3'4) vy
o= 3,6xl4l648—m—_(35—)-x16x182x10 =700,6 I'x (167,3 Nkan)
HNpumep 2. Onpenenutb MakcHManbHbli TEIUIOBOH NOTOK 18 YAANEHHA YT/ICKHCIOTH H3
3ana Ha 1000 uen. Temneparypa Bosmyxa B 3ane 20 °C. PacueTHas Temimeparypa
HApYKHOI0 BO3XyXa /A oToMIeHHx -25 °C.
Hauansuoe coziepicante YIIEKHCAOTH B BO3AyXe COCTABISET x2=0,5/M’.
Bouienenue yriekHcnoTal OHHM HENOBEXOM B COCTOAHHM [OKOS COCTARIACT v, =23 a/4.
JlomycTHMOE NpeaenbHoE coepXanne YrIekUcIOTH B noMetenun x; = 1,5 Wm’,
1.0npenensemM KOMHYECTBO BLUIENSEMOrO YrAEXHCAOro raa G,:
G, = 23x1000 = 23000 n/y,
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2.0npenensex TpeGyemuiit 061eM yaansemMoro Bo3gyxa:

23000

G, =
TO1L5-05

=23000 m*/a,

3. Onpene:rsen MaKCHMATLHE TEMIOBOH NOTOK U1K BEHTUANIIAA N0 GOPMY-Te
(2.41):

Qo =0,28x23000x1,0{20-(-25)] = 289800 Br (249183.1 kxav'a)

2.3. OTPEE.-TEHHE KOJIMUECTBA TEIUIOTbI HA TOAOIPEB BOJbI A9
FOPAYEIO BONOCHABAKEHHA

2.3.1. KayectBo XonomHoH H ropaueil BOMm. NOasaeMoil Ha XO3AACTBEHHO-
OHTBEBLIE HYXIbl JOMKHO COOTBETCTBOBaThL TpeGosanuam ['OCT 2874-82* "Boma
niTbheBas”.

23.2. Temneparypy ropavedi BOM 8 MeECTaX BoIOpaidopa ciexyer
npeIycmMaTpusarh B cootsetcTBiy co CHHIT 2.04.01-85%(9):

He Huke 60°C - 118 CHCTEM UEHTPAIHIOBAMHOLO FOPSHEro BOZOCHAGKEHAA.
MPHCOCIMHACMBIX K OTKPBITHIM CHCTEMAM TEILIOCHAGKEHHA;

He unxke 50°C ~ ans cucTeMm ropsyero BOJOCHAGKEHMMs, MPHCOEIMHAEMBIX K
3AKPLITHM CHCTEMAM TEILIOCHAGKCIHA,

He soitwe 75°C - 208 BCEX CHCTEM, YKA3aHHLIX B NEPBLIX ABYX 10 UTVHKTAX:

He Bbiwte 37°C — 1A YMBIBUILHHKOB M JyWeil B MOMEMIEHHSX IETCKMX
JOIWKO.TLHBIX YHPeXIEHNH.

2.3.3. [aa notpeCuTeneil. KOTOPHM HEOOXOAMMA ropayas BoJa C TeMMEPaTypPoH
Bhillle YKAQ3aHHOH B n.3.2.., ciaedyeT And JOrpeBa BOObl [PEXYCMaTPHBAThL MECTHHE
BOAOHArpPEBATEIH.

2.3.4. Pacxoa ropauei BONL B CpediHe CYTKHM NoTpebuTeamy B 3aamnn G,

M7/CYT.. B OTOMHMTEILHBLIA [TEPHON NPy pacyeTe NOTPeOAEHHS TCIIA CIICTEMOH ropsdero
80.JOCHa0KEHHA OTpeeaseTcs o hopmyne:

G =107) gt m, | 2.48)

=]

rae g, — pacxox BoIu (HopMa) i -M noTpeGuTeIeM, A /CyT, MPpHHEMaercs no Tadn.l]
[Mpur. I
m,~ KO.THYECTBO OJHOTHIHLIX NOTPEOHTENEH;
N — KO.TKHECTBO Py OJHOTHITHAIX MOTPEOHTENCH.

[lpr orpaHuveHud MONAYM ropsyued BOJbl B KHIbic H OGHMECTBEHHBE 3JAHHA
NPOH3BOIMTCA KOPPEKTHPOBKA PACX0a BOAL o Ta6n.22 [pun. 1.

2.3.5. Eccm TeMneparypa nojaBaemoii K BOIOpasOOpHEIM KpaHaw BOIM
OT.IHYASTCR OT HOPMMPOBAHHOM, TO AEHCTBMTEbHBIA pacxod ropsued soan GY Ovaer
COOTBETCTBOBATH COOTHOMCHHIO:

¢ _ Gm(1s —tc)

GMI - (t,? - t:) ’ (2.49)

rae 1? - daxTHueckas cpelmsn Temneparypa ropsyei somt. °C.
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TlpH OTKNIOHEHHH BEMHUMHBI NABNEHHR B CHCTEME ropsdero BonocHabenus P4 or
Tpebyemoro P daxtuueckuit pacxon ropsdeit Boasl ompeesercs no popmyae:

Gzn = Ghm‘ JP¢/P ’ (2.50)

2.3.6. Pacxon TennoTs! Ha ropsyee BoJoCHa0KeHHe B ofwIeM CIy1ae onpeleisercs
no dopmy:e:

QI:=QI:+Q;+an . (251)
rae Q,f ~ pacxol TeMLI0Thbl HA MOAOrPeB BObI B oTomuTeabHbll nepiol. Fllx(Mxan);
Q): - pacxoa TEMNoTh! Ha NOAOrPeB BOAbI B HEOTOMHTE IbHbL nepiol. FUx([kat) ;

Q,,,,, - [10TepH TerL1a cHeTeMoli ropsuero BogocHaoxeHus. [ 1x(IMkaq).

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

(01 = glumep(t, -£)2,-10% + QL] ; (2.52)

Q; =3.6gh mcpf(t, -1)Z,-10™° «Q. ., (2.53)

[0, = ghumeppit, -1.)Z,-10* =0, |- (2.53a)

Q, =368 mepl(t, —1)Z, + 1, -1)Z.)10° +Q; (2.54)

(04 = glampllt, = 1)Z, + pt, =112,1107 + Q1 2.54a)

8 dopmyiax (2.52)+2.54):

g.. - HOPMa Pacxola ropsyeit BOABI HA ropAvee BOJOCHAGKEHHE A ZMHHUY H3MEPeHHa
14 NOTPeOHTENA. NPHHHMAETCS UIA AHALIX 32aKuid no tada. 21 MMpua.l (CHuIT 2.04.01-
85*) HaH MO YTBEPKICHHBIM MECTHBIMHM OPFaHAMH BIACTH. 1 (CYT.4Yel.):

M= KOJHYECTBO €INMHHU H3IMEPEHHN., OTHECEHHOE K CYTKaM HLTH CMEHAM (HHC10 KHTEIeil.
YHAUIHXCA B YY€OHbLIX 3aBEACHHAX, MECT B GOMbHHLE H T.0.):

{p - CPEIHSA TEMMEPATYPa ropsAvei BOObI NMPHHHMAEETCA I 3AKPRITOH CHCTEMbI
TEILTOCHAOKEHHA PaBHOM 55 , Ans oTKpbITolH — 65°C. TpH 3TOM HOpPMa pacxo:1a ropsde
BOIbI MpHHHMaeTCH ¢ xo3dbuunesTom 0,85 (9] ;

C - YieabHas  TEILIOEMKOCTb  ropsadeil Boasl. npuuuvaerca +.187 kil (xr.°C)
[1 xxav(xr.°C))

£ — [LI0THOCTD ropA4eil BOIbl, IPHHHMAETCA PaBHOH | x/:

1] — TemmepaTypa XOJNOIHOH (BOZONMPOBOIHOI) BOXM B OTONMHTEILHOM OEDHOIE.
NpHAEKMaETCS [IPH OTCYTCTBHH AaHRbIX 5°C ;

t] - TeMneparypa XOJOZHOW (BONONPOBOLHOH) BODM 3 HEOTONHTEIBHOM MEpHOIE.
NIPHHHMAETCA [IPK OTCYTCTBHHK JaHHbX 15°C ;

Z,,Z, - [OpONO/CKHTENBHOCTH pafoTH CHCTEMH [OPA4Ero  BoIocHaGxeHHs
COOTBETCTBEHHO B OTONMHTEIbHOM H HEOTONHTEILHOM IEPHOIAX, CYT.
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B — xoodduunent, youTnmalomuil M3MeHeHME CDeIHEro pacxoia BOMLI HA ropsdee
BoflocHalKeHHE B HEOTONMKTEIBHAL NEPHON NO OTHOIIEHHIO K OTOIIHTENLHOMY NEPHOITY,
NPHHAMAEMAI IPA OTCYTCTBAN NAHHLIX IS XKHTHLIHO-KOMMYHAILHOTO CEKTOpa PaBHBIM
0,8 (ana xypopros £=1,2-1,5), ana npempusaii — 1 [10] .

Qaxraeckoe wcno obcmyxenHsx moceTuTeneli B GaMAX ofpesenserca Ha
OCHOBAHHH JNAHHBIX GyXrasTepcKoro ywera o YHCITY PEANMH3OBAHHEIX 33 OTYCTHHIR
nepvoa pasosuiX GHNETOB HA MO/MLIOBAHHE BCEMH OTACNEHHAMH H HOMEpamMH Gamb.
KomiuecTso nnatHwx nocerHrencHf, NpPOMYIMEHHRX HOMEPAMH, OfpeleNAeTcs Mo
BMECTHMOCTH HONEPOB, OILTAYCHHAIX IOCETHTEAAMH, HE3ABHCHMO OT GaxTHYECKOro YHCna
MbiBliHXcS. B 3TOT nokazarens BKMOYaeTcA Takke KONHYECTBO MNoceTHTenelt no
YCTAHOR/CHHLIM NLIOTHHIM TapH}aM Ul BOHHCKHX 4acTell NPH KOMAHOHOM NOCELIEHHH.
Jetu a0 7 aer B yHci0 noceTHTeneH He Brmouatores [11].

Pacuer yncaa ycnoBHuX 601 , NPHIOTORASEMBIX H PEATH3YEMAIX B NIPEANPATHAX
oflecTBeHHOTO NHTanus, ompeacnserca no dopmyne [12]:

m=iml¢f lim: . (255)

=] =l

rae m;— KOJHYecTso i —x Gmoa;
@, — nepeBoaHoi x03pPHUMEHT K HOpME pacxona ropayct Boaw Ha ycnosHoe Gmono,
PHHHMAETCS WA : XonoaHoR axycku — 0.4; nmepsoro Gmopa — 1; sToporo 6mona -
0,66: Tpetbero Gmona ~ 0,14
n = obutee xosnuyecrso Gmon.

2.3.7. [lan xoHKpeTHOro caydas HOTCPH TEMAA CHCTCMOH  ropadero
Bonocnabwenna, xx (kkan). MoryT 6uLITh onpenenenbl pacieroM no Gopmynam:

]
O = M{thl,)lm : (2.56)

tul

F
O =(zrih/,)2m . (2.56a)
r=1

rae g, - ynensHui TennaoBod NOTOK OT | —ro TpyOonposo/ia (CTONKA, HHPKYANUHOHHOTO
TpyGonposoaa), B M (kkaiv/u. M), npHHuMaercs no 1abn.23 [pan.1;

I,- ~ fIPOTAKEHHOCTL § IO TPYOOITPOBOAA, M;

Z, - NpONOAKHTETLHOCT paloThi CHCTEMBI FOPSYErD BOAOCHAGKEHMA B PACUCTHOM
nepHone. cyT.;

n — MPOAOIXHTEILHOCTL NONL3IOBAHHA ropatcit Bomof B CyTku, u;
k - xonnuecTBO yY9acTkOB TPYOONPOBOOB.

_ t, =t
q, = 1 d“ 1 ) (2.57)
In

. +
274, d am
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rae ! - TeMneparypa OKpykawowei cpeasl, °C, NpuHHMacTCR NpH NpoOKiaJke
TpyGonpoBoio: B 60po3aax, BEPTHKAILHLIX KaHaiax, KOMMYHHKAUMOHHBIX LIAXTax
CaHTEXHHYECKHX KaOHH 23; B BaHHBIX XOMHATax 25; B KyXHAX H TYAICTHBIX KOMHarax
KH/ILIX OMOB, OGLIEXHTHA W rOCTHHHMU 21; HA NECTHHUHBIX MioWanKax 16; B kaHaax
NoA3eMHOH NpOKIIaaKH S B TOHHesax 40; B noapanax 5; Ha yepaakax 9 ;
@ — KO3QQHLUHEHT TEIUIO0TAAYH OT MOBEPXHOCTH H30JIALUHH K OKDYXAIOLIEMY BO3LYXY,
npuHHMacTes paBHeM 6 Br/(M2.°C){7 kxan/(u.m’. °C)};
d — HapyXHhIfi 1HaMeTp Tpybonposoaa, M,
dy; — onameTtp TPYOR € H3omsaunei, M, dy, = d + 24,
O — TOJILUHHA HIONKLUHH, M;
Auy = KOHPOHUHCHT TENNONPOBOJIHOCTH TEILUIOH3OMALHORHOTO C0A, IIPHHHMACTCA IS
MHHepanoBatHo# niousuus 0,06 Br/(M.°C)[0.05 xxan/(u.m.°C)], ans apyrux BHIOB
H30/ALUHH 110 NACNOPTHAIM HAH CHIPABOYHBIM JAHHBIM.

Yieaune noTeps KIOAMPOBAHBIMH TPYOONpoBoaaMH MOryT ObiTh RPHHATHI 1O
1a61.23, HensonuposanuuiMu — 1o tabn. 13 lpun. 1.

llpn OTCYTCTBHH  KOHKPCTHBLIX JIAHHBIX NOTEPH TeMLla CHCTCMOM  ropsuero
BOJOCHAOKCHHA MOIYT ObiTh OUCHCHBI KOIPPHUHEHTOM ke Toraa dopmysint (2.55) -
(2.57) HPHHUMAOT BHA:

Q) =36gh mep(t, -1)Z,(1+ K, )-10" ; (2.58)

Q) =gk meppt, -1Z,(1+K,_)- 10" (2.59)

¢ = g:-m'-'p{(’h -2, + 31, =12, |+ K_“)~l()'° N (2.60)

rac: Kmn - KOXDOHUHCHT, YHHTLIBLIOUHA TCILIOBWC MOTCPH CHCTCMOH [OPHYMCIO

BOAOCHAOKCHUA  (CTORKAMM, HOJAIOUIMMH H  UHPKYJIALUHOHHLIMH TPyGonpoBsoaumy,
NOJIOTCHUECYUIHTCISMH H 11p.), NpHiHMacMomy 1o Tabn.24 [lpwi. | 8 3asucHmocTH ot
creneuu 0J1aroyCTpoACTBA.

2.3.8. Cpeuunii 4acoBoH pacxon Tenaorsl, BT(kkaw/4), Ha nogorpes BOLLI U
HYXJL FOpPRYEro 80/A0CHAMKEHHA ONPEICIAETCS:
B OTOUHTEILHBIR REPHOL

Q. =ghmep(t, —t) X1+ K, )-10° /24, (2.61)
B HEOTOINHTEAbLHBIH fIEpHOA

O = BoamepB(t, =12 X1+ K ) 10 /24 (2.62)
CpeaHeroaoBoi

0, = ghmepl(t, ~t)Z, + At ~11)Z,](1+ K ). 107
i (Z,+2,)24 ’

(2.63)

2.3.9. llpn M3BecTHOH Be/HYHHE MAKCHMANLHOrO pacxola BONM HA ropsuece
BOJIOCHAOKEHHE Gamex CPEOHHH pacxol ropsaved Boaw MoxeT OwWThb onpeneneH no
COOTHOLLIEHHIO!

Gu=Gop ' £, , (2.64)
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rae: k, ~ k03 duiIneHT Yacosoli HepaBHOMEPHOCTH BOAOTOTPEGACHHA, NPHHHMAETCS 10
1abn.25 [pun.1 (8).

JnR cHecteM ropsdero BOJOCHaGKEHHR, OOCITYNHBAIOMIHX O AHOBPEMEHHO KHIILIE K
obecTeennble 31aHHA, K0IPPHIUHEHT 4aCOBOH HEPABHOMEPHOCTH CNEAYET NPHHHAMATH 110
CYMMe THCIIEHHOCTH XHTeneR H YC10BHOH THCNEHHOCTH KHTENER Uyey. B 06LIECTBEHHBIX
3JaHHAX, OMpeaensemMoii no popmyne:

Uyu = 0’250:" . (265)

rae: G,:f," — CpenHHA pacxol BOIN Ha ropsee BoJoCHaGXeHHE 32 OTONMHTENbHbIR NepHon,
Kr/4, ans obecTBeHHbIX 3naHHA, onpeaensemsii no CHull 2.04.01-85*.

[lpH OTCYTCTBHH NaHHLIX 0 HazHAueHHH OOUICCTBEHHBIX 3AAHHIT IIPU OlpeeNeHHH
xk02dpdHUHEHTa 4acOoBOH HEPABROMEPHOCTH YCIOBHO YHCNEHHOCTD XHTENeH onyckaeTcs
NPHHHMATD ¢ K0XDPHUHenTOM 1.2

2.3.10. IIpu orcyrcrsHn BopopazGopa Tpe(yembil pacxoa UMPKYAAUHOHHOM
ropsuel sosn G, . M'/u. 118 Hanbonee yraneHHoro ot HOROrPEBATENA y11a CHCTEMbL
rops4ero BOAOCHa0XeHHs onpeaensercs 1o popmyne:

Q.10
G, =", 2.66
. Y (2.66)
rne (),, — UOTEPH TCIIOTH BCEMH NONAKUMMH  TPYGONPOROLAMH PACHCTHOrO yuta

CHCTCMBI ropsucro BotocHabAxenua, Br (kxat/v);
Al - pazHOCThL TCMIICPATYP IOPAYCH BOJLL OT PalBo/UICIO TPYCONpoROaa 20 AdibleR
BOAOPMOOPHONH TOMKH CTOAKA TNPHHHMACTCR PAHliBLIM - ANA 3RaHKA BHICOTOR z0 4-X
yraxeii 5. cnbiuie 4-x yraxeit - 8.5 °C;
€ = TETUIOEMKOCTS 8016, niputksactes pasioh 4,187 xlu/(xr."C)[1 kkan/(xr."C)]

OO61ee  OCTHRAHHE  UHPKYISIUHOHHOR  ROJIME OT 1I00IPCBaTeas 10 Aanbhcit
BOJIOPA3BOPHOIT TOYKH He 10a%HO npesbiats 10 °C.

2.3.11. Pacxoaw xomoaroit M ropsucit  Boas  sosopazfopuoii  apmarypoit
ONPEIEARIOTCR MCTO.IMKE, HnoxenHoi 8 CHull 2.04.01-85* [9].

2.3.12. Koanuectso tennotht . U1k (I'kan), Ha NpOHIBOICTRENBIC KYXIIbI

Ganb M npavednbix onpeacagercs no gopmyae [14]:

Q=2 Oum - (2.67)
s«
FAac n — KOAHYECTBO TCXHONOFHYECKOro OG()D)’JIOBH]IH)‘I. HCNOJILIYIOWUETO TENNOTY!
Q.. — KOIMYECTBO TennOTH. HCIONLlyemoe i-M obopynosanuem. [JUx ([Cxan).
onpeaensercs no popumy.e:
O =qm (2.68)

rme: g - YRenbHMIt PACXON TETUIOTHI  HA E/IHHHILY TEXHOAOrHYECKOro nApolecca,
NPHHAMACTCH

Ha | nomsiBKy nns mewH-kamexkn 2302.9 x/Ix/uen. (550 kxan/uen)
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ma nednndexunio Genvs B xamepax: orneswix 837,4 xfiw/xr (200 xxan/kr), naposbix
1507,3 xx/xr (360 xxan/kr), napodpopmanusosuix 1172,4 xIa/kr (280 kxav/kr);
M — KOJIHYECTBO €IHHHL TEXHOJNIOTHYECKOro npouecca.

Konuuecreo Ternots, I'Ix(kan), Ha nNpoH3BOACTBEHHOE mnapocHabXkeHHe
mpaueyHhiX onpenenserca no opmyne:

0, =3,60:5,1Z,, 107 ; (2.69)
(9w =OenyZ,,-10% ], (2.69)

rae Q. — CPeAHEYacOoBOH PACXojl TEMNOTH Ha MPOH3BOACTBEHHOE NapocHabenue,
Br(xxan/y);

T — CPE/IHEE KOSKUYECTBO 4acOB PabOTHI NpaYeyHOH B CYTKH;

Z,, - npoAOMKHTENBHOCTb PAGOTHI IPAuCHHOMR B ILIAHHPYEMOM NIEPHOLIZ. CYT..

CpeaneyacoBofi  pacxoa  TemIoTH Ha [NPOH3BOACTBCHHOE MapocHabxeline
npayediibiX, Br{kka/4), onpeseiserca 1o ¢popmyne:

o =028G, 1, (2.70)
o =Gl s (2.70a)

rae: Go - CyMMapHbiil CPE/HEYACOBOMA PUCXO] HOPMAUILHOIO HAPA HA IIPOH3BOLCTBEHIOE

napocHabxenuce, kr/y;

Iy - Terulocogepxanue HOpMILROIO Tiapa, pastioe 2675.S xJlw/xr (639 kxan/kr).
CymmapHLifl cpeatic4acoBoft pacxojl HOpPMaIbHOTO fapa. Kr/4, onpeaenserca 1o

$opmyne:

G, =2(gD,) . .74

st am
TAC g, - yOeIbHBIA PACXOA napa i — MAHHBI j-ro 06opYA0BAHMS, KI' H.I/4;
D, - npoM3BOHTENBLHOCTL § —fi MAIUKHE j-TO THIIA, KI/4;
1 ~ KOJHYECTBO OJHOTHNHLIX MAILHH;
M ~ KOAHYECTBO THIOB MALIHH.

YaensHule pacxoam Mapa TEXHONOrHYECKMM OGOpYAOBaHHEM NPHHUMAIOTCA 10
NAcNOpPTHLIM IaHHKIM, @ IPH HX OTCYTCTBHH 110 Tabn. 26 Ilpua. 1.

2.3.13. Npumepu pacyera.

INpumep 1.  Onpenennts rooBoE KOIHYECTBO TEIL1A, TPeOYEMOE /IA OAOIPEBa
BOAbI Ha ropsadee Boaocuabxende OoabHHuw Ha 450 sect. [lpomonkurenshocTs
OTONHTEILHOrO NEpPHOAa cocTabiseT 206 CyT., MPONODKHTEILHOCTE PabOTH CHCTEMB
ropayero sojocHabxeuus B romy —350 cyr.

BosbHHua 060pynOBaHa BaHHAMH H AYIIAMH, OOUIHNH J1R KaXAOTO OTAGNECHMS.
flonaua ropsued BoAM OCYWECTBAAETCS HEMPEPHLIBHO B TEYEHHE HEAENH H
KpYriocyTouHo. B 31aHHH cMOHTHpOBaHB! 12 HEH30/HPOBAHHLIX CTOSKA C HAPYKHLIM
IHaMeTpoM TpyO 20 MM H annHod 23,5 M kaxauwil. [logaommi H UHPKYNSUHOHHBEIHA
TpYGONpPOBO b ¢ HAPYKHAIM THAMETPOM TPYO COOTBETCTBEHHO 76 H 57 MM H ATHHOK 26 M
KDKIBHA pacnosiodkeHhl B MojBale H H3ONHPOBAHH MHHEDANOBATHOW M3ONAUMEH

28



Tomuunoii 10 MM. Cpennas TeMnepatypa Bo/ibl B MOAAIOIUIHX CTOAKAX H UHPKYIALUHOHHOM
Tpybonposone 55°C.

Temnepatypy XonoaHo#t BORONPOBOMHOA BOALI B pacyeTe NpHHKEMaeM pasHodi 5°C
B OTONHUTEMbHSI H 15°C B HeOTONKTENBHBIH NEPHOLL.

1. ITo Ta6n. 20 Mpun.l onpenensem HopMmy ropaded BoAw. paBHyo 75 1 Ha |
GONBHAIHYIO KOHKY.
2. o d¢opmyne (2.54) Haxomum romoBo#i pacxoa Tenna Ha ropadce
BoJ0cHaGkeHHA 63 yUeTa Te108biX NoTeps TPYGONPOBOAAMK CHCTEMBI:
Q, = 75x450x4,187x[(55-5)x206 +1,0x(55-15) x(350 — 206)] =
= 226945867 kIlx =2269,5 I'[Ix (542 I'kan)

3. Haxoaum ynenbHblii  TennoBo# MOTOK @/ OT HEH3OAHPOBAHHLIX CTOAKOB MO
1a6n.13 [Mpunosxenus | npu nepenane temneparyp At =55 - 20=35°C:

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

4. HaxomuM TennoBodi  NOTOK (MOTepH  Temna ) OT  CTOAKOB rOpRYero
BOAOCHAGKEHHUSA R ITOMEUICHKAX GOMbHHILLL:

gem=¢r. Z1=29%x23.5x12 = 8195.4 Bt (9020.1 xxan/u)

5. Haxosmm  yne:isuniit TCHAOBOH OTOK  OT HOAMOUIHX H ITHPKYIAHHOHHBIX
TPYGORPOBOJIOB, PACHONONKEHHBIX B HORULLE 110 hopmy:te (2.57):
Jutst o iuottero pyGonporoja:

. 55-5
4 = i 0.096 i
xin +
2x3.14x0.05 0,076  6x3.14x0.096
JUIS IHPKYAstMontioro Tpyfonposo.ia

—— = 62,6 B1(53.8 kxan/u)

, 5§-5
4 =77 0.077 ]
_xln +
240,05 0057 6x3.14x0.077

= 30.4 Br(26.1 kxan/s)

6. Haxo iy cyMMapini TEINIOBROA 10TOK 0T TPYGONPOBOIOR. PACHOIOKEHNBIX B
fnojasanc:

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

7. Haxo/IMM  rojIoBbie TENnoBble MOTCPH  CTOAKaMH. NOAAIOWHMH H
HHPKYMRNHOHHBIMH TPYOOIIPOBOIAMH :

0, = 3.6x(8195.4+2418)x350x24x10® =320.9 I'/Ix (76.6 'kan)

8. Oupezensem roloByio MOTPEGHOCTL B  TCMAOTE CHCTEMBI  TFOPEYETO
BOAOCHADXKCHMA :

QO , = 2269 +320.9 = 2589.9 I'/Ix (618.6 'kan)
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2.4, ONIPEAENIEHHE PACXOJO0OB TEILTOHOCHUTENA

2.4.1. PacuerHbiit pacxo] ceTeBOH BOALI OUPEHENSCTCA OTIEILHO HAR HYXA
OTOMICHHA, BEHTHMAUHK H TOPAYEr0 BOLOCHAGKEHHA C TOCJACIYIOLIHM  HX
CYMMHPOBAHHEM.

Pacuertble pacxonl ceTeBoil BOABI, T/4, onpeaensiorca no popmyram|10]:

Ha OTONNIEHHE

Gyrax =360, (107 1 C (1, - 1,)5 (2.72)

[Comee = Comax 10°/ C (1, - 13)]1, (2.72a)

FA¢ 7,,7, — COOTBETCTBCHHO TEMIIEPATYPhI TEMIOHOCHTEH B NOAIOIUEM H 0GPATHOM
TpYSoaposcaax, °C.

PacueTHLIA pacxoll TEILIOHOCHTENR H3 TEMUIOBOHR CETH B CHCTEMY OTONAEHHA NPH
JABKCHMOH CXEME MOXET ObITh ONPEACIEH MO COOTHOLWEHHIO!

G, =G, (1+u), (2.73)

rae u— pacucTHhA KOMPPHUHEHT CMEILEHASR, PABHBIHA OTHOWEHHID PACHCTHOIO Pacxo/ia
NOAMEILHBAEMO# BOAbI K PACHECTHOMY PacxXoy CETEBOH BObL, onpeaeisercs no Gpopmyie:
u=(r,—t|)/(l,-rf.), 2.74)

raC 2,.!,,f, — COOTBETCTBEHHO TCMNEPATYPa B MO/MOLIEM CETCBOM Tpybornposose,
TCMIICPATYPA IOPAYCH BOJIbI, NOJABAEMOH B CHCTCMY OTOMJICHHR HOCAC CMCCHTEALHOIO
Yula, TEMOCpATYPa Bl B 00paTHOM TpyGonpoBoie 110ciie CHCTEMbE aTuLeUus, °C.

IlpH IPHCOCOHHEHHHE MECTHRIX CHCTEM OTOILICHHS H BEHTHIIAUKH 10 HEIABHCHMOH
CXCME Hepe3 TCIUIVOOMEHHHK pacqeTHAaR Temneparypa B8Okl B o6paTHoM TpySonpoBoae
TEMNOBOH CceTH nocne TeiioofMennnka npuuumacrcs  Ha 10°C suitue pacueTHOR
TEMOEPATYpPhi BO/bI B 00paTHOM TPYOONIPOBOLE OT CHCTEM OTOIUIEHHR H BCHTHIAUHH.

Ha BEHTHJIAUHIO

Gvu = 3'6Qvng ) lol /(“.(rl = rz) 5 (2.75)

(Gram =Qram 10" 1 C,(1, - 1)) s (2.75a)
Ha ropauce BoAOCHabxXeHHue (CpeaHHH)

Q) 6 OMKDPHIMBIX CUCMEMAX MENNOCHUBNCEHUR:

G =360, 10° /C,(1, - 1.); (2.76)
(Gu = Q" 10°/C {1y ~ 1)) (2.76a)
THE Iy — TeMneparypa ropaveii BOIAbLI B CHCTEME FOpPSYEro BOAOCH2DXEHHN TpH

HENOCPEACTBEHHOM BOJOpa3bope, NpuHHMaercs pasuof 65°C [CHuIT 2.04.01-85%] ;
ic — TeMNepaTypa XonoaHo# (Bononposomso# ) Boan,’C;
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6) 8 3axpHimbIx cuCMeMax Men1oCHABNCENUR;
npu oOnocmynexuamot cxeme

3,60, -10°
vl @.77)
oD 10°
[G"' RIS @773

roe r,’,r,' — COOTBETCTBEHHO TEMMEPaTypa CeTeBOH BOAM B nojarouleM TpySonposole B
TOuKE H3NOMa rpadvKa  Temrneparypni BOAM H nocie NOJOrpeBatens ropauero
BOJIOCHAGXEHHA. PEKOMEHTyeTCs npHHuMaTs 7, =30°C[13);

npu napanneabHoll cxeme npucoeouHenus 0donodozpesameneti

3,60,, 10’
Om=Cir o)’ 2.78
T Cn-1) (2.78)
O 10°
G == - 78
[ " c(r -t) (2.78a)
npu ORYXCMyneHYamuix CXeMax npucoeounenun sodonvdorpesamenel
N 3.6Q s '10’(55—1' ]
o = 02 : 79
e -y \55-1, (2.79)
e (55-: )
G = 02!]. .
{l C,(r, - r)\S5~-1, * (2.792)

rae:! — TeMmiuepaTypa BO/bl NOCAE MEpBOH CTYNEHH NOJOTPEBa HPH ABYXCTYMEHUATRIX
CXeMax NpHcoeanHenus rogononorpesarerncit, °C.

2.4.2. Cymmapunic pacueTibie pacxodbi CETeBOH BOAbl. T/4, B JIBYXTPYOHBIX
TEIUIOBLIX CETAX B OTKPHTHIX M 3AKPHITHX CHCTEMaX TennocHabXeHus npH KauecTBEHHOM
perynupoBaHiK OTIYCKa TEIUIOTHE CleLyeT onpeaensats no popmyne {10]:

G=G, o +G, .. + G, . (2.80)
KodpduuHeHT f, yyWHTLIBAIOUIMA OO CPEAHEro pacXofa BOABI HA ropsuee
BoZIoCHa0XetHe NPH PEryIHPOBAHHH F10 HAIPY3KE OTOILIEHHS, CIEAYCT IPHHHMATh:
JUIA OTKPLITOA CHCTEMbI TEMLNOCHA0WEHHR

npx moiunoctH 100 MBT w Gonee 0.6
npr MowHocTH Mesiee 100 MBT 0.8
JUISL 3aKPBITOHR CHCTEMB TENAOCH20XEHHA IPH MOLLHOCTH
100 MBT 1 Gonce 1.0
metee 100 MBT npr orcyTcTBHH 62K0B — aKKYMYNATOPOB 1.2
menee 100 MBr npu nannunu 6akos-akKyMyasropos 1,0
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[lpH perynHpoBaHHH 10 COBMECIUCHHOH Harpy3ke OTOMICHHS H TOPAYCro
BOAOCHAOKCHHA KOMDPHUUHCHT /' NPHHAMAETC pasHbIM 0.

Jns norpebuteneit npu cootrnowenun @, /O, >1 4 otcyrcTenu Gakos-
aKKyMyNATOPOB, @ TAKXKe C TeiulosbiM noTokoM 10MBT (8,6 Tkan/u) U MeHee cymmapHbiit
pacueTHbIH PAacXo BOALI onpeaessercs 1o popmye:

G=G,  +G, . +G,... 2.8

2.4.3. PacucTHBIH pacxol CCTEBOH BOMbl HA OTOIACHHS W BEHTIUIALMIO,
JAUIPOCKTHPOBAHHBIA HA PACYETHYIO TEMNEPATYPY HAPYXKHOTO BOIAYXA IS OTOIICHHH,
/4, MOXKET GbiTh OMPEfEncH C MOMOWLIO YACIBHLIX PUCXOA0B BOAK 110 GOpMYIIe:

G =80, mae (2.82)
TAC g - yAcibHblA pacyeTHbIR pacxon Boabl, T/MBT |1/(Mkaw/4)], npunumaercs no radn
15 Tlpun.l.
244, Makeumanbuwit pacxos  ropaucit sofet (G, o, T4 U KIILX pailonos
MoxcT ObiTh oupenenen no Gopmyie:

Ghmu = /‘r : Ghm- (:83)

rae; k-~ KOOBOHHUBCHT HaCOBOH HCPIABHOMCPHOCTH. IPRIUMACTES 1o TaGn. 25 Tlpun. 1 B
WBHCHMOCTH O KOJIHHCCTBY NOTPeOHTCIICH.

1pH 01TeyTCTBHH AQNBBLIX O HATHANCIHK OOWICCTBCHHBIX SAANH JIONYCKICTCH HPH
otpesie/CHH KO XPORUREI T HACOBOH HEPUABHOMUPIUCTH YCAOBHO YHCICHHOCTD XKHTENCH
upHuHmats ¢ koxpduuueurom 12,
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3. ONPEJEJIEHHE KOJOIYECTBA BbIPABATHIBAEMOM TEILTOTHI

Ofwee komfaecTBO BLIpabaTEIBaeMOil TELTOTH TELTOMCTOYHHKOM (KOTEsHO),
Ik (Fxat), onpeaenserca no dopyie:

Qo = Oorn + O G.1)

rae O, — KONHYECTBO TEILIOTEL, OTIYIIEHHOrO B TEILTOBYIO CETh OT TEMLIOHCTOYHHKA 32
paccmatpusaemuift nepuo, I'/lx (Txkan);
Q. — KOMMYECTBO TEIUIOTH, PACXOJYeMOe Ha COOCTBEHMbIE HYAXIM TelIOHCTOYHHMKA,
[k (Txan), 3a TOT ke nepoa.

Koanuectso ormymeuno#t rerotwt, "Lk ([kan), onpenensercs no gopmyne:

Oomn = Qrom + O (3.2)

rae (Q,. — KONHUYECTBO MOTPeOICHHOH TEINOTH! B TEILTOWCMOMLIYIOMMX YCTRHOBKAX
norpedureneit, [[hx (Fxan), onpeaenserca no pasaeay 2:

(.. - KOJIW4ECTBO TEMIOTHI, TCPSEMOE TEILIOBRIMH CETAMH IIPH TPAHCIOPTHPOBAHHH
TEIIOHOCHTEAR OT HeTowHKKA Ko noTpeonteneit, [Tk (Mxaq).

3.1. OITPEAEJEHHE KO/IMYECTBA TEIUIOTHI HA COBCTBEHHBIE HYAIbl
KOTLJIbHbIX
3.1.1. Obwuit pacxoa TennOTH Ha cOOCTBEHHBE HYXCIR KOTETbHON onpeacaseres
PACHETHRIM HIH ONLITHBIM NYTEM HCXOAA H3 NOTPeOHOCTE! KOHKPETHOTO
TCILIOHCTOYHHKA, KaK CYMMA pPacX0J10B TEMUIOTH ([apd) Ha OTAENbHAIC JIeMeNTId JaTpar:
MOTEPH TCIUTOTHLI HA HArPeB BOABL, YARIAEMOH H3 KOT1a C MPOLYBKOH:
Pacxol TEIIOTH Ha [OJOrPeS MasyTa B KEIS3HOJOPOKHLIX LHCTEpHAX,
MA3yTOXPAHH/HLIAX, PACXOIHBIX EMKOCTAX:
PACXOA TEILTOTH B MAPOBKX POPCYHKAX HA PACILLICHHE KHAKOrO TOILTIBA:
PACXOX TEIUIOTH HA TEXHONOMHYECKHE TPONECCHl NOTOTOBKH BOIbI;
Pacxoll TeMUIOTH Ha OTOIUIEHNE NIOMEINEeHNit KOTeIbHON ¥ BCIOMOraTe IbHLIX 31aHHMH:
Pacxo/ TEIIOTH Ha OLITOBNE HYX/ki NepcoHana;
npo4Me.

9., = Z. O | (3.3)

roe Q,, - NOTEPH TEILIOTH Ha | —ii aneMenT codcrserusx Hyxka, ['[Tx ([kan);
N~ KOIMHECTBO /IEMEHTOB 33TPAT Ha COOCTBEHHBIC HYH.IN.

[Tpn pacgerax coOCTBEHHME HYKIBI KOTJOB OTHECEHHM K CTaThe HYXI KOTETBHOM,
MpH ITOM NPHHHMAETCA K.0.1. KOTna OpyTTo.

Hlong TennoTs Ha COOCTBEHHIE HYXIN KOTETbHOH OIPEASIAETCR IO PopMyne:

Ko =Qo/ Oy, (34
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Ka: =1- Qamn /Q-opv (35)

3.1.2. Pacxoa M KOTHYECTBO TEIUIOTBL, OTHmYyCKaemoO#f Ba OTOILIEHAE 31aHHi
KOTE.IbHOH, Ma3yTOHACOCHOH H JpYTHX HOPOH3BOACTBEHHEIX 3UAHHHA ofpenersercs B
COOTBETCTBHH C pasfenoM 2.

3.1.3.  Pacxoa Ter1oTel Ha pacTonxy napossix KoTnos, MBrt ([kan/w),
onpeaensercs no popmyne:

Qopom = KpamQuis (3.6)

rae Q., ~ TEIIONPOH3IBOMHTETLHOCT koTa, MBT (Fran/a);
Kpocm — NOKARATETH MOTEPH TEILTOTHI, MPHHHMaeTC paskeM (.3 4 APH ITPOCTOE XOTAIA 10
12 4 (u3 ropavero coctoseds) K 0.65 4 — npu nmpocroe cehmue 12 4 (M3 xoJ0IHOTO
COCTOSHHA).

[ToTepu TennoTL! MPH pacTorKe BOAOIPEHHBIX KOTI0B TPHHHMAIOTCE paBHLIMH 0.9
axkyMyHpyrowedl cnocodnocTH  oOMypoBxu. B Tata.l [lpun.2 opuBenennm notepw
TEMNOTH NIPH PACTONKE HEXOTOPHIMH THIIAMH BOOTPEHHBIX KOTJIOB.

Totepn TemioTW NMPH pacTonke KOTJIa 33 pacuetHmiil mepuod. I'Dx ([kan),
OMpeREAAIOTCS:

Opom =369 KO ; G.7)

1=l

Qram = 2 Kaome Qo | G.72)

i=]

rae Kogems — NOKa3aTENEL NOTEPS TEMLIOTH UIA i-OH PacTONXH;
N~ KO/AHYECTBO PACTONOK L% KOT.Ia B PACIETHOM NMEPHOIE.

TTotepy Ten;10THl NPH pacTonKe BOLOrPeMHbIX KOT:IOB IPHHHMAaIOTCA paBHbiMH (.9
aKKYMYIHPYIOUIeH NOBEPXHOCTH 0OMmypoBkH. B Ttadn. 1 [lpun.2 mpHBeaens notepH
TEIUIOTH HEKOTOPAIMH THIIAMH KOTNIOB NPH pacTolKe.

3.1.4. TloTepH TeMIOTH HA TEXHOJOTHYECKHE HYKObI XHMBOJOOMMCTKH NpH
OTCYTCTBMH OXJ1aZMTEIR BbLIApa (NPH HANMHYMH OXIAIHTENA BIIapa B8 pacyere
HCMOAL3YETCA nepsad JacTsh opmyist), ['Ix ([kan), onpeaesmores no gopmyse:

O =K K ,Goc,(t™1)Z 107 +0,004G, (o, - IZ,-107,  (3.8)

rie Kie — yAeTbHBEIA pacxod BoAM Ha coberBeHHRle HYXhl XBO. T HexonHolt Boaw Ha |
T XHMIUYECKH OYHIIEHHOH BOIBL NpHHEMaercs no tadn.l Ilpmn. 3;
K — nonpaBovHRG! k0IGGOHUKEHT, MPHHMMAEMBL] | DDH HAUIMUME (aka BIPHOCICHHA H
1,2 ipu ero oTcyrcTBUM:
G,,, — npoussomrensHocts XBO. 1/4;
C, ~ rennoemxocts Bomn, +.187 xLa/(xr.°C)[1 waw/ (ix.°C)];
1".1' — COOTBETCTBEHHO TEMIEPATYPA CLIPOH BOAN NOCJIE BOAONOLOIPEBATENS H HCXOAHOHR
BoaL, °C;
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Zio0 24—~ OPONOTKHTETBHOCTS PaboThl cooTBeTcTBeHHO XBO H Aeaspatopa B pacueTHOM
nepHoae, 4;
G4 ~ DpOH#3BOJRTEIBHOCTD A€adpatopa, T/4;
loun , I' - JHTANLMHA COOTBETCTBEHHO BLIMApa H3 A€a’paTopa H MCXOmHON Bobl, KIIw/xr
(kxar/sr).

3.1.5. Totepn ternotst ¢ npomysowHoft Bomo#, Ik (Tkan) , 3asucaT or
TNEpHOIIIBOCTH A MPOJO-TKHTEILHOCTH IPOJYBKH KOT:Ia H OMPEAENTIOTCS N0 dopmyae:

anod = anponb N 3.9)

i=1
Opoo = KpposQiom  » (3.10)

B ¢opmyvaax (3.9) u (3.10):

Ok, Orom — KOAHTeCTBO TELI0THL ['[Lx (T'KaN), BBIpaGoTaHHOE 32 NNAHNpPYeMBIft NTEPHOR
COOTBETCTBEHHO KOT:IOM H KOTCIBHOM B LEIOM;

11 — KOTHYECTBO KOT:10B;

Kopoo — x02dHIUREHT MPOIVBKH. ONPENEANETCR B 3aBHCAMOCTH OT BEIIMMMHbI ITPOAYBIM:

Bemuwvitna npoayBxH P, Koopduunesr
% POAYBKH Koo
Henpephisias 0.01
S 0.0035
10 0.007
15 0.,0105

CpeqnesipemenHas BENHYHAA NPOJYBKH KOTJIOB MO KOTETbHOI, %, onpeaensercs
32 MaRKpyeMbiil nepuoa no dopuyne:

Pto=2.0,P120,, G.11)

(=) f=)
rae P, ~ se1HuMHA NPOXYBKH (-rO KOT/IA B ILIAHHPYEMOM nepuone. %.
3.16. MMoTepy Terw10TH GaKaMK PAINHIHOro HAZHAHEHHS (1eXAPSOHKIATOPHI, Gaxu-
axxyMyuropsl # ap.), [Tk ([xaq), onpenessmorea no popmyne:

Oz =3,6-10°D qo K FuZy - (3.12)

(Qux =109, K\ FrZ4], (3.122)

i=l

[l g, - HOPMa IIOTHOCTH TETLIOBOro MOTOKA deped M0BEPXHOCTS, Gaxa, Br/m® (xxan/m’),
npuinaercs no CHull 2.04.14-88 {15];

F,, ~ nosepxuocTs Gaxa. M’

Z,, ~ IpOJOTAHTEILHOCTD paloTh GaKa B LIAHAPYEMOM NEPHOAE, 4;

N — XOTHYeCTBO GaxoB:
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K, - nepecuetnniii TemMReparypHuifl ko3 duIMeHT, OnpeseIferca RO COOTHOLIEHHIO;

t, -t
K == (.13
=5 )
rie !,f — COOTBETCTBEHHO TeMMNeparypa ropsieH Bom! B Oake B yCpeawesnas

TeMOepaTypa BOIIYXA B TOMENIEHHH 3a MIaHHpyeMbri nepyo, °C.

[L10THOCTH TerIOBOTO NOTOKA 4epe3 H3ONALHIO GaKOB-aKKYyMVIATOPOB OpH
Temnepatype Bofbl B Gaxe 65 °C u TeMneparype oKpyxaiourero so3nyxa 5°C npaseeisi s
Tad1. 3 [lpua. 2.

3.1.7. KomigecTBo TEILIOTHI, PACXOLYEMOE HA XO3AHCTBEHHO- ObITOBBIE HYAIM,
I« (Tkat), onpeaeaserca no Gopmy:e:

0, =(a,nK, +am)C,p(t, -1.)ZN 107, (3.14)

rie: a, - HOPMA PaCXOAA FopsucH BOIL! HA OANY TYUIEBYIO CETKY, NPHHAMAETCR
0.27 w4’ /emeny B cootseTcTBHH € [9];
N — KOTHYECTBO TyLUEBRIX CETOK:

K; - ko3pBHUHEHT HCIOALIOBAHKA IYMICBLIX, ONPEICAKETCA NPAKTHUCCKIM TYTEM, fpH
OTCYTCTBIH JAHHBIX NPHHKHMaeTeR 1

a - HOpMa Pacxeal ropsved sogm Ha | wenosexa B cMely, NPH OTCYTSTBHH JaHHBIX
puumsactes 0,0141 M¥/(sen/cMeny) 8 cooteetetain ¢ [9];

m ~ QHC0 paﬁmmoumx HeNOBEK B CMCHY,

Cy - rewioemxocTs Boast, 4,187 w/lw/(xr."C)[1 rxan/(xr.°C)};

p. = ILI0THOCTE 80k, 1000 xr/m’

T..{, ~ COOTBCTCTBCHUO TEMNEPATVPA FOPAMCH ¥ HCexomiOH (Bosonposoatioit) soast, C:

Z = [ipOJ0DKHTCILHOCTD ILTRHRPYEMOTO NEPHOAS, CYT.;
N~ KOan4ecTBO CMEH.

3.1.8. KomiecTBo temmioTnl. Tpedvemoe st Hy®a Masytoro xossdcrsa [Tk
(Tkac1), onpesesnseTcs Kak CyMMa NoTeph TCIUIOTH Ui o0orpesa MalyTa B pelepayapax.
MA3IYTONPOBOAAX, TIPH CAMBE W IAPOBOM PaCHLUIHBAKRMM:

QM:QGI+ xp+Qn+QlI+ p :‘.15)

rae Q., - IOTepH TemwoTs! co cupom Masyta I'Ix(Txkan);

Q.. - noTepH TennoTw npH xparenun masyta, ['ix([xan);

(. - pacxoa TEMIOTH Ha nozorpes Madyra , [[hx(Ixan),

Q. - NOTEPH TEIIOTH HA 00orpes Mazyronposonos, I'x(I'kan);
0, - NOTEpH TEMIOTH NPH pacnbLTHBaHKWK Masyra. [ ix(Ika1).

3.1.9. VYaerbHoe XOTHYGCTBO TEMIOTH HA pasorpeB MasyTa opH CTise,
KA T(KK&J/T), ONpeaeniercs o COOTHOLIEHHIO:

q., =18845(2, ~t, Y1 +10K.Z,/p,) ; {3.16)

[qc1 =450(’t _’H )(l +10Krzu ,p,kl )] 13 (3.163)
rie ¢, — HA9ANbHAA TCMOEparypa Ma3lyTa B uMcrepse, °C, UPH OTCYICTBUE IAHERX
mpuHEMacTcR pasHoi ot 0 10 -2 °C ;s woxksOro mnosca, or =7 1o -10 °C - 1
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ceBepHoro mosca, ot -10 go ~ 15 °C — anx Cubups (uepes 7 cyT. mocne HamOTHEHHS
TeMIepaTypa Ma3yTa B LMCTEPHE PaBHA TEMIIEPATYPE HaPYKHOTO BO3AYXA);

¢, — KOHedHas TeMIepaTypa OJOrpesa MasyTa B Hucrepre, °C, npuRiaercs no tabi. 4
Ipu1.2 B 3aBACAMOCTH OT MapKH Ma3yTa;

K, — xodpouuneyt oxrakieHus, npunuMaeres 1,55 aaq 60-tommoft, 1,71 - mma 50-
TOHHO#, 2,26 ~ 1118 25-TOHHO# LHCTEPHBI;

Z_, - haxmueckoe BpeMs palorpera H CIHBA B3 UMCTEPHS!, 4, OPHHHMaeTeA 1o Tabars
Ipan.2;

Py, — ILIOTHOCTb Ma3yTa, TAL.

3.1.10. YaembHbie mNOTepH TEIUIOTH NMpPH XpaHeHHu Malyta, klix/T(xxan/t),
ofnpeaeasiorcd oo Gopmyie:

4., = 2520FK(t, ~1,)Z,, 1 (p.V) (317
9., =602FK(t, =1,)Z,, / (p.F)] (3.17)

re F ~ MOBEPXHOCTh OXJIXKISHIA pelepsyapa, M, OPHHHMAIOT [0 MACTOPTHBIM HIH
GbaxkTHYeCKMM 1aHHBIM;

K - xodbduumedt TertoncpesadH cresox pesepsyapa. Br/(M>.°C) [mc;m/M:.q."C],
npuunmaercs 6.98 B*rt'(.\xz."C)[é m’l.f(mz.-i.“C)} AN METALTHMECKHX HEH3O0NHPOBAHHLIX
Pe3CpBYapoB8, COOTBETCTBEHHO 1R H3omposaHubXx 3.49(3) u 0,314(0.27) ans
MOA3CMHBLIX PE3CPBYAPOB:

f. — TCMOCPATYP2 HapykHOro 803ayxa. °C. MPHHHMJETCR KAK CPCAMAA ANA 3A0AHHOTO
nepxoa (a1 nomemunx 5°C) ;

Z,p — BpeMA XpaHEHHS, 4.

¥ ~ emxocTs pesepsyapa, ’.

Pacxox napa Ha nozorpes rMasyTa B MA3yTONOJOIPEBATEANX HIH PACXOOHBIX
€MKOCTAX npuBeded B Tada.6 [Tpun. 2.

Mpu oTcyTCTBHM JaHHBLIX 1A pacuera pacxol napa dassenivem (-1,2 Mlla u
Temneparypost 220-250°C wa pasorpes. cams # 3auMcTxy 10 :Kel1€3HOIOPOKHBIX CHCTCM
emkocTsio SO T npHuumaerca paBHbiM 7.65 19 (85-120 xx/T); pacxon nmapa Ha CIHBHbLIC
notkH 114 10 M IBYXITYTHO# ScTakaast 0.1 19, HAa MPOMEXYTOUHBIE EMKOCTH 00bEMOM
200 ' ~0.6 T/4, 400m’ ~1.2 179, 600 M’ ~ 1,8 1/, 1000 &’ -2 /a.

3.1.11. Pacxoa TerioTsl Ha oSorpeB Ma3yTonposo1os. Br{xxan/u), onpeaeasercs
no dopwmy:e:

O.m =4iF , (3.18)

The ¢ - ILIOTHOCTH TEILIOBOrO MOTOKAa OT Ma3yTonposoaa B OKpYXAomylo cpeay, Br/M.
MIPHHHMAIOT 110 HOPMaM ILTOTHOCTH TertoBoro notoka (CHall 2.04.14-88¢);
{ - 11Ha napompoBso.1a, 0G0rpeBaOmMEro MasyTONPOBOI, M:
B - xodxddmmuenT. YVuHTHBaroWMH [OTepH TELIOTH ONOpPAMH, apMatypodl,
KOMIeHcaropaMr, NpHHHMaerca 1.15 a4 GecxamamHod mpoxiamx, 1.2 -
NPOKIAIXKH HA OTKPHTOM BOIIYXe, B HEMPOXOJHBIX KaHanax /1A CTATbHAIX
TpyConmpoBoaos IHaMeTpoM 10 150 MM Ha nomsuzaainx onmopax — 1,2, Ha MOJBECHBIX
onopax - 1,05.

Komuuectso Terwiothl Ha oGorpes masyronpoeona. I'JUk ([kan), onpenensercs no
dopmyze:
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0,=360,.2,-10°; (3.19)

0. =0..Z,10%], (3.19a)

rae: Zm— TpoOMKHTEILHOCTE 0GOrpeBa, 1.
3.1.12. [Morepu TemloTH Ha maposoe pacmsiiyBanKe MasyTa, [k (Txan),
onpene:AtoTca no dopMy:e:

Qp =ann(1n_]m)’10—J , (3.20)

rae ¢, — YAGNBHEI PACXO1 N3pa HA PaCNbUBIBAHME, KI/KI MA3yTa, OPHHUMACTCS PaBILIM

0.3 a1z nanopuuix dopcynox. 0,02-0.03 — 114 mapomexanadeckux POpeyHOK;
B,  — KOJIHYCCTBO PACTIBLIACNOrO MasyTa, T;

[,,1,, ~ HTAILOHA COOTBETCTBSHHO Napa A NuTareabHoi BoIbl, KIA/Kr (kKkav/Kr).

3.1.13. Koni4ecTBo TerL10Thi, TpedyeMoe 1a 00.IyBKY NOBCPXHOCTell Harpera
naposkx kotnos, [ (Ikam), onpeleasercs no opmyne:

0.,=K,,-10°Y G, ~1,)Z,, (321)

roe: G7 - cpeauss NaponpoyIBOAHTEALHOCTL § ~T0 KOT3A. T/us
K, - koobbuusenr  oOuyBkin.  npuummaemumi  pasmm 0,003 upw

napoupoHIBomTEALHOCTH  KoTaa 10 wu o seime u  0,002-0,003 - npu
NaponpoH3IBOANMTCABHOCTH MeHee {0 T/u;

Z, - MPOIOMKHTEABHOCTb PaloTHi KOTIA, u;
1.1, = JHTANBLAHA COOTBETCTBEMHO NApa H MHTATEI5HOR BOIN, KIL#/ KI{ KkaV/Kr):
1 — KOJIMYECTBO KOT/I0B.

3.1.14. KoauyecTBo TILI0TLI, TpeOyemoe Ha oOMbiBKY koTnos. [k ([Ckan),
onpeaensercs;

Qs = 3’6KovaokZodx ’ (3.22)

[Qw- = Kaa.Qm-Zod.] . (3.22a)

rae Q,, — TEILIONPOH3BOINTEbHOCTE KOoTaa, MBT (Tkawy);
K s — ko2(puunenT oOMuBH. npuHuMaercs 0,15 — 0.25:
Z 4., — NPONOKHTEILHOCTs OGMBIBKH B ILTAHWPYEMOM [epHOIE, 4.

3.1.15. TlpoyHe u Hey4TeHHbiC MOTEPH (OMPOCOBAHHE OPEIOXPAHHTENBHBIX
KIaNaHoB, NOTEPH € YTEYKAMH H NAPEHHEM. NOTEPH Yepe3 HIONALHIO TPYOONPOBOAOB H
np.), ['Jlx (I'kan), npHHUMAIOTCA DABHBIMH:

14 OTKPHITOH CHCTEMBI TEILTOCHAGXKEHUA
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an = O’OZQ.', : (323)
1A 32KpHITO# CHCTEMB TerIocHaGXe s

an = O’OIQaup ’ (3245)

3.1.16. Ilpu OTCYTCTBHM [JAHHBLIX I8 OMpeJeleHHs PacNoI0B Te[LIOTH! Ha
COBCTBENHEIE HYKIB! HCOOThYIOTCK HOPMATHBE! P2CX0.1a TEMIIOTH IO JIeMEHTAM 3aTpaT,
npHBeenHsie B 1261, 7 [pua. 2.

3.2. ONPEAENEHHE KOJIMUECTBA TEILIOTbI, TEPSIEMOft B TEIUIOBBIX
CETAX
3.2.1. KoaituecTBo TEILIOTH, TEPAEMOE MPH TPAHCMOPTHPOB2HHH TEILTOHOCHTEIA
OT TerLloncTouHika Jo motpedutens, [Lx(Mxar), onpedenderca Kak cyMMa noTeps ¢
MOBEPXHOCTH TEMLIOBOI H30. LU H C YTEUKAMM TEILIOHOCHTEN:

QIM =Qnu +Q4)ll + y? (3':5)
rae (,,,0., — NOTepH TEMIOTH 4epe3 H30MHPOBAUIHYI0 NMOBEPXHOCTh COOTBETCTBEHHO
noaatowero u oopatHoro Tpydonposonos. [k (Fkan).

(), — nOTepH TENI0TH ¢ yTeukaMH TerutoHocHreas, [l (Fkan).

3.2.2. TMoTepH Ten10Tul 4epe3 HM3IOMHPOBAHIYIO IIOBEPXHOCTH TPYOOIIPOBOI0B 32
rmianHpyemsiii nepuod, I'Ux(["xan), onpegenstor no gopmynam:

0. +0. =364 2 q.l, + qulm]24l~10"; (3.26)

4] lel

L L.
0. +0. =8 q.l, + th,,l,,,)z‘tz- 10|, (3.26a)
ral sl

ric ¢,.9, = HOPMHI [LIOTHOCTH TEILIOBOTrO [I0TOKA Hepe3 MOBEPXHOCTL HIO/ALUHH
TpyGonposoaos. BT/M [kKav(4.M) | npiHvMaloTes no rada. 8-11 INpua.2 8 zasucumoctu
OT BHAD NPOKAAIKY TEMUIONPOBOA0E H TCMICPATYPhi TEILIOHOCHTENN:
{,.l, = NPOTMKEHHOCTh i =X YHaCTKOB TPYOGOMPOBOAOB COOTBCTCTBEHHO MOAAOILUErO H
O0paTHOro TPYGONpPOBOIOB, M:
Z - NpOIOMKHTETLHOCTb PaGoThi TEMIOBLIX CETEB ILIAHMPYEMOM OEPHOIE, CYT.:
71— KO.THYECTBO YUACTKOB TEIUIOBOH CETH,
[ = KO3DOHUHEHT, YUHTHBAOWHA TELNOBOH NATOK uepe3 HIONHPOBAHILAIE ONOPLI TPYG,
aaHDeske COSDIHEHHS H apMaTypy, MpHHuMaerex [15]:

Caoco6 npoxiaake Tpybonposoaos Korddunuenr §

Ha oTxpriTOM BO3JyX€. B HEOPOXOQHAIX KaHanax,
TOHHE!IIX H IIOMEMICHHIX:
11 CTATLHBIX TPYOOIPOBOJOB HA MOIBHAKHBIX
OMopax. YCIOBHBIM IIPOXOIOM. M

J0 150 cceiiiiiiiiiiiiienenees ceevrennes ceeerenennee 12
150 4 Gonee.............. eeeernrecnenne eeereeens TN 1
215 CTRILHAIX TPYOOIpOBQIOB RA [T0ABECHBIX ONOPAX............ . 1,05
BecKaHaNbHB. . .......... eenesssescesecnttasettesaraenirasastneanierate veeeen 15

39



Tlpi 3HAYEHHAX CPEIHHX TEMIMEPATYpP IPYHTA ¥ TEIUTOHOCHTE1A 32 [LIAHHPYEMBIA
NEpHON, OTIHYHBIX OT CPEAHErOJOBHIX, NPHHATRIX OPH pacdeTe HOpM ILIOTHOCTH
TEMIOBOTO NOTOKA, POH3BOAMTCA OepecyeT 0o gopmynau:

A1 YYACTKOB ABYXTPYOHOH NPOKITaTKE NOMI3EMHBIX TPYOONPOBOIOB

(> +17 -21,‘;‘

(17° #1725 -2.5) ’

4,=qu" (3.27)

rie ¢, - CyMMapHad HOpPMa IUIOTHOCTH TENI0BOrO NOTOKAa 4epe3 RI0THPOBaHHbIE
fOBepXHOCTH nojaoutero W oOpatHoro TpySonpoeolos, Br/m {(xkav(u.m)], 21

YCPUAHEHHBIX KOHKPCTHBLIX 3HAYCHHI TeMOepaTyp TIpPyHT2 H TEILIOHOCATEIX 33
ILTaAHHPYeMblid IepHO,

g, ~ CYMMIpHIX HOpPMa [LIOTHOCTH TEILTOBOrO MOTOK3 4Epe3 H30.IHPOBAHHbIE
nosepxHocTH nolaowero H olGparHoro TpyOonposoros. Brim [(xxat(am)l, 11
CPeUICTOI0BLIX 3UAHCHHN TCMASPATYPBl [PYHTE W TEILIOHOCUTETA. TPHHATLIX NPy
pacteTe HopM. NpHHKMaeTcs o Tadn. 8, 9 Mpua. 2;

(7.1 - cpeaHHe TCMICPATYpbl TENUIOHOCHTENA 33 pAacCMAaTPHBaeMhid nepHol B
moaaoures i o0pariom TpyGonposoaax Ten1osoii cetn.’C;

177177 ~ cpeqHMCrojoBhie TEMAEPATYPhl TEIUIOHOCHTEIS, NPH KOTOPHIX [ACCHHTAHAI
HOPMLI [LIOTHOCTH TeILioBoro notoka ,’C;

P~ CPeUIAR  TCMACPATYPR [PYHTA Ha TAYSHHC 3A10KCHHR  TPyCOLDoNOzad 23
paceMaTpuBaeMbiil 1epio/L,"C, NPUHHMALTCT N0 AAHNMM MECTHOH METECOCTAHUHM IR
11EKOTOPHIX MCCTHOCTCH TEMACPATYPL! MPyVITa mpuBeacHul 8 Tadt. 12 [Ipual.:

5 - TeMnepaTypa rpyHTa, IPH KOTOPOIl PACCYHTAHL! HOPMBI ILIOTHOCTH TEMLIOBOTO NOTOKA
A1 noaseMibx Tenonposonos.’C:

AR YHACTKOB HAA3CMHON MPOKIAINH
A1 noaaollero Tpydonposoaa

IW - ‘CP
qnl = qmu l:pz _5 ] (3.28)
&% oGparHoro TpyGonposoaa
17 -1
9ot = Qoo "7__5‘ ’ (3.29)

e

B ¢opmynax (3.28) 1 (3.29):

q ynt» 9 yos — COOTBETCTBEHHO HOPMBI [LIOTHOCTH TEIL10BOr0 NOTOKA. BrM [xram(u.M)],
npu#uMaores mo Taon. 10 Mpun. 2 118 mozawowero # oOpaTHOro TpyGONPOBOLOB NPH
CpeHeroI0BbIX JHAUYEHUAX TEMIEPaTyP TEILIOHOCHTE. 1A H HapYKROIO BO3IVXA. OPHHATHIX
TpH pacyeTe HOpM:

g, 34, — COOTBETCTBEHHO HOPMbI ILTOTHOCTH TEILNOBOro noroxa Briv [kxat(u.m)], 114
KOHKPETHLIX 3HAYCHWH YCPeIHEHHBIX 33 [UIAHWpYEMHll nepuol Temueparyp
TEIIOHOCHTE!IR B DOJAIOMIEM H OOpaTHOM TPYySONpOBOIAX H TEMNEPATYPH HapYyKHOIO
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Bo3IyXxa. JI14 HOBRIX Ter0BRIX CeTefi, CMPOEKTHPOBAHHBIX H MOCTPOCHHLIX B
coorsercTeHl co CHull 2.04.14-88 , HOpMBI ILIOTHOCTH TEIIOBOTO MOTOXA JOJIKHB
npHHHUMaTsea 1o atoMy CHaully;

17 -cpeDia Temmeparypa RapyKHOTO BO3IYXAa 3a paccMatpuBaemmii nepuon, °C,
IPHHHMASTCR MO JaHHRIM MECTHO# MeteocTaHwwd iy no CHull 23-01-99;
5 — TeMI2paTypa HapyYKHOTO BO3IyXa. MPH KOTOPOH DACCUHTAHBI HOPMSI ILTOTHOCTH
TEILTIOBOro MOTOKA 11K TpyGonposoios,’C.

5.2.3. Pacxox TerioTel Ha noTepH ¢ yredxkoit Tennonocuteld, Br(xxai/s),
Onpelelsercs € y4eToM [oTeps TEILIOTH M3 TEUTOBRIX ceTefi M cucreM
TenonoTpeS.IeHus.

t:p +’cp
Q.. =0.28G, C,(—"—;—“—-r:’); (3.30)
NN T R
Q--v =G_.C. —_T‘_fcp ’ (3.303)
\

rae G, - pacxoa BOIn Ha NOTHTKY, KI/4:
C, - rertoemkocTs Boan. kKA#/(kr.°C){ xcan/kr.’CJ;
1267 .t = COOTBETCTBEHHO CpeTHHMe 3a IUTAHHPYEMMi [ICPHOA TeMMepaTypsl BOIsl B
noauoway K oSpariom TpySonposolax u xoloanoin (Hexoanofi), °C. Temneparypsi
TCILIOHOCHTENA (BOIbI) MPHIUKMAIOTCA ;1S TCILIONPOBOJOB TCILTOBO CETH M MCCTHBIX
CHCTCM OTUILIENNS B 3ABHCHMOCTH Of IpadHKa OTHYCKQ TEMUIOTH COOTBCTCTBCHHO B
TEILIOBVIO CETh M CHCTEMY OTOILICHHS.

3.2.4.Pacxo1 Boan HA MOJMHTXY TENAOBOH CCTH B 3aKPWTOH CHCTEMC

TENIOCHAOACHHA C JABUCHMAEIM NPHCOCIHHCHHEM CHCTEM OTOMNEIHHA K TCMIOBLIM CCTAM,
KT/4, onpeaenserca no gopmyae:

G,l' = ancpmc + GE( V.ucrpva ) ’ (3°3 l)

[ d - HOPMATHBHOE JHAYCHHE YTETKH H3 TCILIOBOH CETH i MECTHBIX CHCTCM OTOILIEHHA,
NMPHHHNEETCA L1% NEPHOIA IXCILTYATALHK pasusiM 0,0025 M /(.m’);

VoerV.o = 00BEMBI COOTBETCTBEHHO TEIUIOBOH CETH H NPHCOCIHHEHHWX K TEILIOBBIM

CETAM MSCTHBIX CHCTEM OTOILIEHHA MOTpedHTEIeH, M’, ONpeneITOTCS B COOTBETCTBHH C
paszazezcwm 6:
Prc P — LIOTHOCTL BOJH COOTBETCTBEHHO /IpH CpeLHeH TeMNepaType BOIN B TEILIOBAIX

: 3
CETAX A CHCTEMAX OTOMUIeHAA f, =(¢,” + 1Py 2. kwim.

NO.TMYECTBO TeILIOTHL, TepieMoe ¢ YTeuxoit H3 TPyOONpPOBOAOB TEILIOBRIX CeTelt K
MECTHLX CHCTEM OTOMIeHHR 3a miaHHpyeMuiit nepuon , [/bx (I'kan), onpeaensercs no
dopmye:

0, =360,2,10%; (3.32)

[Q_lr = thzy .10-6 ’ (3323)
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rie Zy — NPOJOKHTENBHOCTS NIAHHPYEMOro nepHoa, 9.

3.2.5. TMoTepH TEIIOTH  H30JHPOBAHHBIMH TENIOOPOBOJAMH H APMATYPOil,
pacnoioXeHHbIMH B ToMemeHiusx kotexsHuiX K L[TIl, npamavaiorca kak cywma
HOPMAaTHBHEIX MOTEPh TEIUIONPOBOJAMH H apMaTypoi B 3aBHCHMOCTH OT IHMaMeTpa
TpvéonpoBona, cCpeaHeit TeMnmeparypsl TEILIOHOCHTEIS H  HPOJO/UKHTEILHOCTH
TPaHCHOPTHPOBAHHA TEIUIOTH! B TeYEHHE ILTAHHPYEMOro NepHoaa (Yo, KBapTal, Mecall).

[Motepnt  TermoTsl TPyOONPOBOJAMH, PACMOIOKEHHBIMH B MOMEMEHHIX,
onpezersrorca no  dopmyne (3.26), HOpMBbI ICIOTHOCTH TEILIOBOTO IOTOKA 1%
TpyYSONpPOBOIOB, PACHIONOKEHHBIX B TOMEUICHHAX, NPHHIMAaloTeA o Tada.11 [pr. 2.

TLI0THOCTb TEILI0BOroO MOTOKA Yepe3 MOBEPXHOCTh H30THPOBAHHON 3PMATYPAI,
Br(xxav/v), npuuinmaerces mo tada. 13 Mpua2.

Ins nomemeHui co cpeareil TeMneparypoii. OTIHYHOA OT NMPHHATOH B pacueTe
HOPM ILIOTHOCTH Tenaosoro notoxa 25°C, u cpedredl TeMnmeparypoil TEMIOHOCHTEIs,
OTIHYHOI OT NPHHATON U4 pacyeTa HOPM, MNPOMIBOIHTCT KOPPCKTHPOBKA HODM
TLIOTHOCTH TENNOBOTO IOTOKA MO COOTHOUICHHIO:

L, —t
Dor = Qo = (3.33)
la =1,
riae ¢,, — HOPMbI ILTOTHOCTH TCIUIOBOIO NOTOKA 118 TPYOOMPOBOIOB C TeMMepaTypoii
tenaonocutens [00°C npu Temneparype 803.1yxa B noMemenuy 25°C;

t.,!] — COOTBETCTBCHHO YCPEIHCHHBIC TEMICPaTYPHl TCILIOHOCHTCIA H BO3LXa B
MOMCIUEHKH 33 paccMaTprsaemsiit neproa’C:
{,.!, — COOTBETCTBCHHO TCMIICPATYPa TEILIOHOCHTENS, NPHHATIS MPH PacHeTe HOPM

100°C , o TemuepaTypa Bo3ayXa B noMeLcHys, npunsas 25°C,
[LioTnocts  TCNMOBOro MOTOKA  YCpe3  HCM3OJMPOBAHHYIO  #f  HACTHUHO
H30/HPOBAHNYIO apMaTypy onpeaesuiercs no dpmyae:

O =2 (@ul). (3.34)

1=}

ricq,, — HOPMbI [LTOTHOCTH TEILI0BOrO MOTOKL BT/M{KKLLY.M), HPHHHMAIOTCK MO Tal:l.
13 Mpwan. 2:
[, — PKBMBUIEHTHAA Aauua i —ro IEMEHTA apMaTVPH., M. MPHHHMaeTeA no Tao: [+
Mpun. 2.

[ToTcpH TENAOTH HEH30;THPOBAHHBIMH (IAHUEBEIMH COCTMHEHHAMH 3 IOMEILCHHU
npuBedeHs B tada. 15 pun. 2.

KoanuecTno TerwioTsl TepseMoe apMarvpoi 32 IUIAHMPYeMbIE MEpHOa
KJLx(KKa), BbrIHCAAETCA 10 hopmyrne:

- t' - 'CP - o
o, =3v5Z(QmT“’—Z,); (3.35)
et 1 =5
- t, —t7
0,=2.(0. '7%,) , (3.35a)
1=l i

<P
raet;,¢" ,t, — COOTBETCTBEHHO CPEIHSAA TEMIIEPATYTA BHYTPEHHETO BO3AYXA. HAPYKHOIO
3a MNJaHHpyeMblii NEepHoI M pacveTHas TeEMMepaTypa Hapy&HOro BO3Iyxa 1M
npoexTupoBanus otorienus,’C;
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Zai— IPOROKHTENBHOCTE PaGOTH i-# apMaTypHl B PACCMATPHBAEMOM TIEPHOLE, T;
n ~ KOTHYCCTBO apMaTyphl.

3.2.6. TloTeps TeMIOTH C MOBEPXHOCTH TENOBOH H3ONANMH NAPOUPOBOJOB R
KOHNIEHCATONPOBOJZOB ONDEICIMOTCA 2HANOMMUHO NOTSPSIM BOASHLIMH TEILTOBBIMH
CETAMH B COOTBETCTBHH € HOPMaMH ILTOTHOCTH TEILTOBOTO NOTOKA MY MApOMpPOBOAOB H
KOHIEHCATONPOBOIOB, MpHBeIeHHnX B CHulT 2.04.14-88*.

3.2.7. IoTepy TefLIOTBI OpPH 3aMeHe YYACTKA TerLIOBOi CeTH GeckaHambHOf
NPOKIaTKA C TPATMUMOHHOH TEf10BOH H30AMMEH TeILIONPOBONOM C COBPEMEHHOI
TENIOU30IAUHOHHOA  KOHCTpY:amte! C  NEHONOTHYPETAHOBOH  Tennouzonsuieit
ONpe1eMOTCR C:leyiouniM obpazoy.

[LiotHOCTL Tem10BOro nOTOKZ 14 GeckasalbHON ABYXTPYOHOH MpPOXIATKH
onpeneasercs no Gopmynam:

U4 DOJAIOMEro Tpyoonposo.ia
g, =(t,-1,)/ R, , (3.36)

a1 o6paTHOro Tpydonposola
qoz(to_,.‘p)/xo M (3'37)

rae R, .R, — OOnHbIC TEPMHYECKHE COMPOTHB.ICHHN COOTBETCTBEHHO AIX MOJAICUICIO H
odpaTHoro TpyoonpoBoIoB.

R,=R’+R®+R™, (3.3%)

R,=RY +R? + R, (3.39)
rae: R¥.R®,R™ =~ cOOTBETCTBEHHO TCPMHUECKOE COMPOTHRICHHE TEIUIOBOH H3ONALIMH,
TPYHTA H  JOMO.IHHMTETLHLIE TEPMIYECKHE CONPOTHBIACHHS B3AHMHOTO  BAHAHHA
Tertonposodos. (M."C)/Br {(4.M.°CYxxan].

R” = l ln&

27h,, d
rze Ay - TEMIONPOBOIHOCTL OCHOBHOrO TEIIOH3OIAUMOHROTO Ci0R. Bt/(M.°C)
{xxan/a.m.°C);

d,,d, - COOTBETCTBEHHO IHaMeTp TPYGOMPOBOIA C M3OIALUMEH M HADYKHEIA IHaMerp
CTILHOrO TPYOOMPOBOAA Ge3 HIOAUMH, M.

. (3.40)

»

R =t A1) (3.41)
\7_/

P o

4

rae A, — TEIIOMpoBOIHOCTS rpyHTa. Br/(M.°C) [xxan/a.m.°C];
h - r:Ty6HHa 3an0KeHAs TPYOONPOBOIA O €ro OCH. M.

R™ =¢,R, ; (3.42)

R:"' = ¢°R’ , (3.43)
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rae R,, — daKTOp TepMHUECKOr0 CONMPOTHBIECHHA B3aHMHOIO BIHAHHA TEILIONPOBOIOB,
(.°C)/BT1 [(9.M.°C)/xan];

@., @, — k03 HLHEHTDL, OnpeleTUOMHE JONONHHETEILHOE TEPMHIECKOE CONPOTHBICHRE
COOTBETCTBEHHO 18 104a:01ero H o6paTHoro TpyGonposoIos.

1 2h
R, =5——In “(T) , (G4

P

Ilie T — PacCTOAHHE MEXIY 0CSAMH TPYOONpoBOa MO FOPH3ORTATH, M.
w _ [(lo = I.';v )R'r - ({n - t:p )Ra] .
T, =R (1, =1 )R, ]

(3.45)

[0, =t)R = (1, = 1,)R,)
Tl = 1,)R = (1, - 1,)R,)

(3.46)

(]

[Tpst upoBexeHun pacweros KOIXpDHUHEHT TEMLIONPOBOTHOCTH TCILIOBOH
H309UMH M3 MeHomonwyperaHa mpuuumaerca 0,03 Br(w.°C) [0,026 xxat(u.m.’C))
(1aHHbIE H3rOTOBHTENA TPYOONPOBOIOB. H30MpoBaHHEX [TITY, 3apoxa "Mocd.aoviain").
3HaueHUs KOODPOHUHEHTOB TEILTONPOBOIHOCTH TPATHUMOHHBIX TEMUIOH3OINLHOHHBIX
MaTepHa108 1% GECKAHATHHOI NPOKILIKH ONpPeILIAUOTCH C YIETOM YBALKHEHMUS:

A=K , (3.47)

rael -~ KOMPPULKMEHT TEIIONPOBOIHOCTH CYXOrO TEILIOM3OARUHOHHOTO MaTepHana,
Bri(m.°C) [ kxaw/(4.m.°C)), npxusmaercs no taén. 16 [Tpua.2 ;

K - xo>pHUMEHT YBNLKHCHNA. YYUTHLIBAIOMHA YBETHYEHKE TCILIONPOBOIHOCTH OT
YBARKHEHHA, NPHHUMaeTCA no Tatn. 17 [Ipun.2.

3.3. [TPUMEPBI PACHETOB

IMpumep 1. Onpese:nTs pacXoX TEWIOTH! HA pas’orpes H CTIB  MalyTa
noctynuswero B r.Camapy B suBape 8 60-TOHHOIl uHcTEpHe.

Mapxa masyta M 80. Bpema caeaosaiva B yti 72 4. Temneparypa Masyra nepen
causoM 30°C, HauanbHas Temneparypa B wucrepHe ~1,7°C. KosddHuneHT oxtamieHNs
ans 60-ToHHO# wicTepHB pasen 1,55. [LioTHocTs MasyTa 990 xr/v’. Bpemsa pasorpesa u
cmBa (tabn.3.5) 10 4.

1. Tlo popmyne (3.16) onpeacanN yACIbHOE KOMHUECTBO TEILIOTH, HEOOXOIAMOE
Ha pa3orpes U CIUB Ma3yTa:

10x1.55x10

g., = 1884,5x{50 - (-1,7)};(1 s J = 112682.6 xIx/T (26912,5 wran't)

2. OnpenenHM KOJIHIECTBO TEILIOTH, Heo6X0mMoe Ba patorpes H ¢THB 60 T
NazyTa:
0., = 112682.6x60x10* = 6,76 Tl (1,61 T'kan).
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Mpumep 2, OnpeaeanTs pacxoa TEIUIOTH BA KOMIEHCALHIO TEILIOBLIX NOTEPS IPH
XpaxeHnH Masyta M 80 B H30,THPOBaHHOM pe3epByape.

Macca MasyTa B peepyape 2ThiC. T, IOBEPXHOCTB peseppyapa 927 Mm%, Emkocts
pesepsyapa 2150 M’. Pacxoz tommsa 100 t/cyr. [iorsocts Masyta 990 xr/n’.
KoadduunerT Temnonepenaun crexox pesepsyapa 3,49 Br/(w*.°C). Teuneparypa cmsa
MasyTa 50°C. CpeaHss TeMOepaTypa Hapy:KHOTO BOLIYXa 33 Bpems XpaHenus —13,8°C.

I. Onpezensiem BpeMa XpaHeRHs B peepsayape:

Z,, = 2000/(100x24) = 480 a.
2. OnpegenseM yaeTbHBI DacXol TEMIOTH HA KOMMEHCAUHIO MNOTEPh NPH
XpaHeHHH Ma3yTta oo dopmye (3.17):

 2520x927x349x(50 - (~13.8)}x480
9 = 990x2150

= 117298.9 xlla/r (28015 xxan/T)

3. Onpeaensem cpeaioo Maccy MasyTa M, 8 pezepBvape 3a BpeMA XPAHEHHA B
Teuenue 20 cyT. (480 u) npu otSope 100 T execyTOYHO:

p]
M, =’Loz M_Z, =(2000x1+1900x1+1800x1+1700x1+1600x1+1500x1+

2047
+1400x1+1300x1+1200x1+1100x[+1000x1-900x1+800x]1 +700x1+600x1+500x!1
+400x1+300x1+200x1+100x1)/20 =10507

4. Onpene1seM KOMHUECTBO TELIOTH 118 KOMMCHCAUNY OTEPS NPH XPAHEHUH
MasyTa:

0., =117298.9x1050x10° = 123.2 [Tk (29,4 Fkan)

Mpumep 3. Onpee:HTs HOPMATHBHBIE NOTEPH TEMLTOTH 32 OTONHTEAbHBIH MEPHO
TennoBoit ceTbio 06Wel NPOTTRCHHOCTBIO 11.6 KM. B TOM YKC.IC:TPOKIALKA B [TOTIEMHBIX
HENMPOXOIHBIX KAHATaX TPYOONpPoBOaOB AHaMeTpoM 377 ym — 0.5 km: 273 mm ~ Lim: 219
MM — 2 kM 159 MM = 2.5 1o4; 108 mm - 3 1oM: 76 MM ~ 1.] xm ; BeckasansHas npoknamka
TpyGonposoaa JHaMerpom 219 My — liv: samemsat npokiamxa TpySonposona
JuamerpoM 377 Mm - 0.5 xM.

Cpemiaa TeMmeparypa rpyHTa 3a oTonmTemsHmii mepwoa 1.3 °C, cpeamas
TemfepaTypa HapyKHOTO BO3IyXa 3a OTomMHTETBHi mepHold —3°C. Cpemmerogosas
TeMIlepaTypa TeILIOHOCHTEIR B Rojaiowewm TpySomposole 84, B oGpatnom 48°C.
[Tpoao/IXHTE . THHOCTD OTONMHTETLHOrO Neproaa 218 cyT. TemmepaTypa X0J104HOH BODL! 32
oronuTensanl nepuon 5°C.

1. Onpeneirsem nonpasotHhe KOXPPHIHEHTH K EOPMaM [LIOTHOCTA TEIL10BOrO
notoka mo ¢opmyaam (3.27), (3.28), (3.29):

14 NOT3EMHOMH IpoXIaIH

K= _84+48-2x13

= ————=0995"
90+ 50~2x5 059

JUIA HaZ3eMHOR MPOKNAIKR
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84 - (-3,0) 48 -(~3,0)
= —=1,023; . ;
K ==0 3 K: R EE

2. OHPEI!CMEM ILI0THOCTL TELIOBOTO NOTOKA ¢ NOBEPXHOCTH TeL10B0H H30AUHK
00 BHIAM MpPOKIAOXH € YYeTOM JHaMeTpa, MNPOTKCHHOCTH H [ONPaBOYABIX

xo3dduunentos. HopMsl LUIOTHOCTH TEML10BOr0 MoToka npuHumaeM no 1ada. 8 -10

IMpitn.2 A8 TeMnepaTyps! TEILIOHOCHTE IR B noJaowmem TpySonposoze 90°C, B oSpatHom
-50°C.

Tlo npoxiazxe B HONIEMHBIX HETTPOXOJHEIX KaHAAX

Y g, =0995x10° (212.8x0,5+174,5x1 +151,2x2 +124,4x2.5+102,3:3+86x1,1) =
1280,6 kBr.

Mo GeckananbHOil NpoKIAINe
q,/,=0,995x117,4x1x10’ = 116,8 xBr.
[To HamseMHOM npoKiIaIke
ql, =0.5x103(1.023x98,4x+1,133x68.6)=89.2 kBr.

3. Onpeaensiem cymmapiibie NOTEDH TEMIOTH Yepes HIOIHPOBAIHYIO NOBEPXIOCTD
TEILIONpPOBOA08 32 OTOMUTEABHLIA NepHOT o dopmyne (3.26):

Q. = 3.6(1280.6+116.3+89.2)24x218x10” = 280004 'l (6687.5 ['kat).

4. Onpeacagem o0veM BOIM B IBYXTPYOHBIX TEIIOBBIX CETAX B COOTBETCTBHH C
taba. 3 Ilpunls.

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

5. OnpexesnsieM MOTEPH TELLIOTH € YTEYKOH TEMUIOHOCHTEIA H3 TPYGONpOBOIOB
TerL10804t ceTH no gopmysae (3.32):

/84 + 48

I
@, = 0.0025x639,9x4,187x1000 3

- 5) 24x218x10® = 2137.7 I'Ex(510.6 kan).

6. OnpeaensieM cyMMapHhie HOPMATHBHBIC TEILIOBbIE NOTEPH TPYOOIPOBOIAMH 33
OTOMHTEILHAIA nepHoa:

0. =28000.4+2137,7 = 30138.1 ['[Dx (7198,1 ['xa1)
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4. OIIPEJEJIEHHE NIOTPEBHOI'O KOJIHYECTBA TOTLIMBA HA
BBIPABOTKY TEILIOTSI

4.1. TTo.1Hax NOTPeGHOCTL B YC-I0BHOM TOMIMEE 118 KOTETLHO B NMNAHHDYEMOM

nepHOE ONMPEICIRETCR € YIETOM NOTEPh TOILTHBA NPH TPAHCHOPTHPOBAHHH H XPAHEHHH,
TY.T.

B..=¢,-B 4.1

rae: B — poTpeHoe KONHYECTBO TOILIMBA HA BHIPaGOTKY TEILIOTEI KOTEIbHOH B
L1aHHPY eMOM TEPHOIE, KI.Y.T;

@, — KOMOHMIMEHT, YUMTHLIBUOUIHH DOTEPH TOILIMBA OPUHMMASTCH fo Tada. lu2
[Ipunoxenns 3.

4.2. [ToTpediocTs B yc.10BHOM TOILTHBE 118 BBIP2GOTKH TEILI0ThI KOTEALHOI ,
T Y.T., OTPSI&IAETCA YMHOKCHHEM OOLIEro KO1HYecTBa BxipaGaTsiBacMOre TEILIOTH
Q,‘..p . onpeleasemoro no dopmyae (3.1) Ha yAeTbHMIO HOPMY PacXo4a YCIOBHOTO

Tommea 114 swpadoTku | Ilx (1T kan) Terwiotst wm | T HopManbHoro napa:

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

rae: h- yzeasusifl pacxol ye1oBHoro ron:msa, kr y.T/TJIK (kr y.t./Txar).
4.3. VYzeawumii pacxoa yciossoro towmsa, kv Y.T/Tx (k¢ y.1./Traa),
BhIYHCACTCE N0 opmyne:

3412 142,86
= W 100 (4.3) b= W'IOO (4.32)

r:xe:()?:.;,p e KO¥pOHLUHMEHT M01€3HOro JEHCTBHA KOT.I0arperara. COOTRETCTBYIOULH{t
HOMHHATBHOH 3aIPy3Kke KoTroarperata.%e

KI1I xoTa0arptrata onpeIeqAcTCA Ha OCHOBAHHH MACMOPTHAIX JAHHBIX WM HA
OCHOBIHMH DeXHMMHO-HANANOYHBIX  HCOLTAHHH KOTI0arperara. Haxoldimmeroca B
TeXHHYECKH HCIIPAaBHOM H OTJI&KEHHOM COCTOAHMH. HcnkTawus Kot;oarperaros
[POBOIATCA NO TBEPKACHHOH METOMKE CHEUHATHIHPOBARHHBLIMH OPTaHH3AUHAMH.
HOPMbI PacX0J2 TOILTHBA

Ecar 3a xoTi0arperaToM YCTQHOB/IEH JKOHOMaiilep -UIN HarpeBa MHTATETbHOM
BOJbl HTH TeMI000MEHHHK II4 MOoJorpesa IyTheBoro Bo3gyxa, oOwumid KILT
KOT.I0arperara OpPYHHMAETCA C YHETOM YTHIH3aTopa.

4.4, YieapHnle HOPMBI pacxoaa TOMIMBR HA BHIPAaGOTKY TEIOTH LA
KOT:10aIpera1o8 Ha HOMHMHATBHOM HArpy3Ke (MACMOPTHLIE JAHHBIC) NPHBEICHHI B Tadl.3
[Tpwioxenns 3. [IpH OTKIOHEHHH HArpy3KH OT HOMHHATHHOH YACTbHLIE HOPMbl
ONpene:IROTCE B COOTBETCTBHE C HOPMATHBHBIMH XAPAKTEPHCTHKAMH KOT.IOAIPeraros,
HopmaTiBHas XapakTepHCTHKA OMpelelseT H3MeHEHHE BeTHUYMHLIL YIETBHOTO pacxoia
torwmea, K V.T/Tk (ko yr.Tkan, BoO BceM IMamasoHe HArpy3oK KOT:10arperara ot
MHHHMATBHOR 30 MaxcRMansiof [ 14].
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B = £(0.. ) =g @9
(7 xa. .2 .
Vea.
rae 75 — paxTruecknit KT/l koTe;IbROrO arperata npu i-oit Harpyske.
[Ipy oOTKIOHeHAH YCI0BHH OKCIUTyaTauHM [OMAHBI ObiTh  OnpeleTeHsi
HOpMaTHBHEIE KOIDPHUIHEHTH:
e xoapduusieHT K, yURTHIBUOUIHH IKCILTYAaTAUHOHHYIO Harpy3Ky Kot.loarperara:
e xooppuument K3 yusTwBatommM# pabGoTy KoTioarperata 0e3  XBOCTOBAIX
[IOBEPXHOCTEN Harpesa,

s ko3douwieHT K , YUHTHIBAIOMME HCIIOIL30BaHHE HEPACYETHRIX BILIOB TOILTHBA.

Koxdduuneutn Ky, K. K3 — onpeaelasiorcs Kax OTHOLIECHHE BEIHHHH YIETLHOrO
pacxola TOILIHBA MNPH GaKTHYECKHX HArpyskax KOTIOArperara B YCIOBHSAX
IKCAYATAUHN K YIENbHOMY PpacXoJy TOIUIHBA MNpPH  ONTHMATBHBIX  YCIOBMSX
IKCILTyaTaLHH APH HOMHHAILHOK Harpyske:

(B2

K==
(b,:;p nOM (45)

[Ipu padoTe KoTI0arperara ¢ yCTaHOBIEHHBLIMH XBOCTOBhMH MOBEPXHOCTAMH Ha
PAcueTHOM TOTLIHBE H B HOMHHUTLHOM PEKHME KOIPOHUHEHTE! PABHbLI CIHHHLE.

[18 HEKOTOPLIX THMOB KOTI08 3HaueHHA Kodpduumenra Ky npuselesnl 3 Tag1d
Mpiwoxkenus 3.

Kosdduunent K; onpeaensercs TojbKO MPH OTCYTCTBHH HYFYHHBIX JKOHOMUTICPUR
B KOTIAX NapONPOHIBOAHTCABROCTBIO 10 20 T/4 OpH napameTpax. COOTBETCTBVIOUIMX.
HOMHHAILHOH Harpyike. 3HaucHus K; 8 JABHCHMOCTH 178 PAalIHYHKIX BHIOB TOMLIHBA
UpHBEIEHBI HITKE:

Tormmso Inavenue A
a3 1.025 - 1.035 [
Masvr 1.03 - 1.037
KaMeRHusiif VTo.16 1.07 - 1.08
Byvpblid Vrob 1.07-1.08

Menbiee 3sadesine xkodxdpduurenta K NPHHHMAETCA L% KOTIOArpPeratos Tuna
JKBP.LIBA. 60.1tnee — ana kor1os tHna llyxosa. KPUIL.BBI.

Koxpdsustenr Ky s CeKUMOHHBIX CTATHHBIY H YYTYHHBIX KOTI0R THrna HP-18.
"Munck-1", "Yausepcan”, "Ty;1a-3" # Jp.. a TaKke A NAposBbIX KOoTI08B THOa E-1/9,
TONMKH KOTOPHIX 00OPYJOBAHbI KOMOCHHKOBOH PelIETKONHC PYYHBIM 00CTYyAGIBaHHEM.
MPH C:KHFaHHK DAIOBHIX YTiell ¢ colepxaHMeM Menodau (Kilacc 0+6MMm) Goiaee 60%
upHHHMaercs paBHbIM 1,15 —a1x anTpanura; 1,17 —1a kamennnix yraeit: 1.2 — 114 Svphix
yraei.

D1n  octatbHbiX KoTHoarperatoB xodpouimedt K3 onpereisercA Mo seHIHHE
fIOTEPH TEILIOTH TOMOK OT MEXAHAYECKOro HEJOXOra B 3aBHCHMOCTH OT THIIA TONOYHOIO
YCTPOACTBA, 30;ILHOCTH H PPaKUHOHHOrO COCTaBa TOILTHBA:

q:Cl’ 'Kv —~dq,

K, =1+ 100

(4.6)
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wx
rae: 44,9, -COOTBETCTBEHHO HOPMATHBHAN (NPOEKTHAA) BETAIHHA OTEPb TEMIOTH OT
MCXaHNYECKOIro Heqoxora 1 ucxozmax,%;

K, - nonpasxa ra conepxanue Menow (knace 0+6mm). Beamama nonpasxa npusenesa
HHIKE.

Coaepanue MenouH (xace K
0+6Mm) B Torumze, %
55 1,0
60 1,03
70 1,1
80 1,22
90 1.4

4.5. YaeapHble HOpMBI Pacxo/a TOMMHBA Ha BLIPaGoTKY 1T ROPMAIBHOrO napa,

KT ¥.T./T, IpH JHTAnbnHK napa 2675.5 kI /xr (639 kkan/kr) opH armocdepHOM JaBTeHHR
OIpeneTIAETCR 10 COOTHOIIEHHIO!

b=5, -(I+K,,m) “.7

rae: b, - pacwerHas yaenbHas HOPMa PacXo/a TOTLTHBA Ha BHTAGOTKY | T HOPMATBHOrO
napa, KT y.T. T. 3Ha4YeHHs yJebHbIX HOPM NpyBedens! B 1205 [lpunoxenss 3;
K= KOXCOHUMEHT | YUHTLIBAOWMEA IOTEPH TEMTOTH ¢ NPOIYBOYHOH BOIOH.

Tlepecuer napa 3 KOTIA B HOPMATHHbIH BLNOMHATCR N0 GOPMYe:
G.=G,-(,-1,)/1I, (4.8)

rae:G,, ~ NaponpoOH3BOIMTEILHOCTh KOTEALHOH B HOPMATHHONM fape. KI/4:

G,, - NaponpoM3BOIMTEALHOCTE KOTETLHOI B paGouem nape. xr/%;

I,.1,, ~ cOOTBETCTBEHHO IHTAIBIHA Napa H MHTATEIbHOH 30In. KILA'KT (xxav/kT);
I, - JMTAILNHMA HOPMAIBHOTO Napa. pasHas 2675,5 klw/ kT (639 xka1 k).

4.6. [IpH HATHYMH B KOTENLHOH HECKONbLKHX KOT:I0B PA3HLIX THNOB CPEIHAR HOpMa
pacxo1a YCIOBHOrO TOMJIHBA HA BHIPAGOTKY TEILIOTH 33 ILTAHHDPYEMbIH OEPHOL, KT
y.1.TIx (xT y.1./Tkan), onpesensercs xak CpeIHes3BemIeHEas BeMMIANA 00 Qopmyie:

Zbi'Qi

b - i=l

20

i=l

(4.9)

rae: b, - HOpMa yAEILHOTO PAcXoa TOIUIHBA I i-ro KoT1, & ¥. 1. T. Tk (xr y.1./Tkan);
Q, - sLIPabOTKa TEIUOTH (napa) i ~M KOTNOM 3a nnannpyemuil neproa, [Ix(Ikan);
1 — KOJIAYECTBO KOTROB B KOTS/LHOM.
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4.7. YaeabHsiii pacxol YCJIOBHOTO TOIAHBA AR PACTONKY KOT.a C YUETOM
TEXHO.J0MHYECKOTO NPOLECCa 3ABHCHT OT IIOMIANH [IOBEPXHOCTH Harpesa KOT:1a, T8C1a 1
JUTHTE.TEHOCTH 0CTaHOBOK KoT1a (Tabn. 5 [punoxenns 3 ).

4.8. [lepecdeT yc10BHOTO TONANBA B yer B HATYpanbHOE B, . BHIOTESSTCA B

COOTBETCTBHH C XAPAKTEPHCTHKOH TOMUIMBA H 3HAYCHHEM KATOPHAHOrO JKBHBAICHTA NO
popmyae:

B,,=B,/3 (4.10)
rae: 3 — KanopHRAHBOT K03dPHIHEHT, onpeac;geMblif IO COOTHOLICHHIO:
3=07/0, (4.11)

rae: @), —HH3WAA TEMI0TA CrOPAaHHS YCNOBHOrO TOTUTHBA pasHas 29309 xIxixr
(xxavxr) ;

Q] - Hm3was TenloTa CropaHHs RBaTYPAIBHOTO TOILTHBA (TBEPIOro. KILIXOTO
rasoobpashoro),  ka/kr(M’)[xkan/kr(m’)], onpezensercs  ceprudmkaToM i
AaC0paTOPHAIM aHATH3OM.

Jlaa mpuOTHAKEHHBIX PACHETOB MOWHO MO/b30BATLCS BETHHMHAMH  KAIOPHAMBIX
IXKBHBAIEHTOB, MPHBEIEHHEIMH 8 Tadn. 7 [Ipunoxenns 3.

4.9. YcranoBsaeHHBIe HA TEMIOOHEPreTHIECKOM MNPEIOPHATHH HOPMBEI £acX01d
TOILLIBA MO/LIEKAT KOPPCKTHPOBKE 11a OCHOBAHMI TPOBEACHHS JHEProCOCDLI2UCIUIHY
MCPONPHATHIH M IKCILIYATAUHOHHBIX HCMLITAHHA TOIUTHBOHCNONBLIYIOUIMX — arp2ratos.
Henbmanns 1014H NPOBOIMTECS TONLKO MOCIC MPOBEICHHS OOBLCKTOB B HCRIABHOR
COCTOSHHE 1 OQOPMICHHA COOTBETCTBYIOWErO AKTAL

4.10. 11 XOHTPOIA “IKOHOMHHMHOCTH paGOThl KOTEABHRIX H BO3IMOXHOCTH
COMOCT3BACHKA [LIAHOBHLIX (IOKAsaTencif € OTYETHLIMM, HOTPEOHOCTH B TOMTMBE #
VICIbHbIC PACXOInI TOMIHBA MOTYT OblTh MPEICTABAEHb B PACHETE HA BBICIVOTKY
TCMIOTLL OTIVCKAEMOTO € KOUIEKTOPOB KOTEIbHOM.

[ToTpeOHOCTs B YCIIOBHOM TOILTHBE HA [IPOM3BOACTBO TEIUIOTHI. OTIVCKISMOTO €
Ko:U1exTopoB KoTeabHoM. T v.T./I Ik (T y.1./T kan), onpeaensercs no popmyie:

B = Qoo 0y 107 (@.12)
rae: Q,,.,— KOHYECTBO OTIYUIEHHOr0 TEILIOTH 33 paccMarpuBaeMhli neproL Ixixat1);
b,..- vieabHas HOPMA pacxoZa YCIUBHOFO tOMIHBA Ha BHPaCOTKY TeILIOTHL
OTITYCKAEMOTO B TEILIOBYIO ceTh. kr Y. 1./ [k (kr. y.T./Tkan).

4.11. YieToHelt pacxoX ycaoBHoro torwmsa, kr y.T/TIx (xr. v.r.Txai1n Ha
OTITYCK TEILIOTH OTMPEREIRETCA NO popmynam:

b, =bl(1-K,) .13

rae: Koy — KO3(MHLACHT, YIHTHIBAIOUIHA PacXod TEIUIOoThl (TOIUIHBA) Ha COOCTSEHHBIE
HYAIhI KOTEILHOH. %, (CM.pa3aen 3),

HWIH
3412 142.86

b, =——==-100 (4.14) D = e+ 100 (4.14a)
I]‘p‘ r’cpx
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Nemmo
rae: fep, ~— cpexuil kodgdHuMEHT mone3Horo AefCTBRA HETTO C YHETOM pacxona
TEILTOTHI HR COBCTBEHHNE HYKIb! KOTENbHOH, Y%, OMPEseaIEeTCA IO COOTHOLEHHIO:

xemmo 6p \ep 1 =
Meae . =07 )7 -( 100 (4.15)

Koadduustent , ymTaiBatomuii pacxos TOILIHBA HA COGCTBEMHAIE HYKIW KoTeTbuol, %,
onpeenserca:

100 &
K. =szm (4.16)

iw}
rae: b_,— yIenbHEIl pacXo TOILIMBA Ha i-€ HYKIBI KOTenbHOH, kT y.T./T Ik
(xr. y.1./T'xat)
N — KO.IHYeCTBO PA3IHYHBIX COLCTBEHHAIX HYKI KOTEIbHOH, TPeOYIOUIHX 3aTPaT TOILTHBA.

4.12. Ilpumepst pacueros.

Ipuvep 1. OnpereIHTh nOTPeGHOCTh KOTEIBHOH B TOMLTHBE Ha PaCTONMKY KOTIa C
ILI0WATLI0 MOBEPXHOCTH HarpeRa 138 M .IPadHMKOM PEMOHTHEIX OPEIYCMOTPEHbI
CleX10He OCTAHOBKH KOTNOB: N0 48y ~2; no 24u~-2;no 12495,

1. ITo TaGa1. 6 [TpH:10Kenuns 3 HAXOAHM YAETHHLIA Pacxol TOMAMBA. KT V.T. Ha OIHY
P4ACTOMNKY KOTIA B 3ABMCUMOCTH OT NPOIJO.CKHTEIBHOCTH OCTAHOBKM H BBIMHCIIEM

NOTPEOHOCT B TOMLMBE HA NPEAYCMOTPEHHbIE MPAPHKOM PEMOHTHLIX PaGOT PACTOUKH
KoTaa:

B, m =800x2 + 400x2 + 200x5 =3400 r y.T

Mpumep 2. OnpeleduTs YAETBHYIO HOPMY pPacXolad TOMTHBA Ha BwipadoTky 1 T
HODMQIBHOMO 11apa 118 XKOTensHOR ¢ asrsio koTlamu JKBP - 4/13, padotaromem #a
npupoaHon raze, KT xotnos 90.8%.

1. Haxomiv pacueTiryio yzensHylo HOpPMY PacX031a TOILTHBA Ha BmpaGotky | T
HOPMTBLHOrO napa no 1ada.5 FpunoxerHs 3 METOI0M HHTEPNOAALHE:

b,, = 100.654 kr y.T./T

2. Haxoaum mo 1aba.7 [lpunoenus 2 KOXOGHIHMEHT. yUUTHIBAIOUTHA NOTEPH
TEILI0TH ¢ IPOIyBOUYHOH BOAOM, pasuwM 0,13.

5. [To ¢opmyae (4.5) onmpemenseM YIETLHYIO HOPMY pacxola TOIUTHBA Ha
BBIPaGOTKY 1 T HOPMAIHHOrO Napa C y4eToM MOTEPh TEILIOTH C NPOAYBOHOHA BOOOA:

b =100,654x(1+0,13) = 113,74 xr y.T/T
TIpumep 3. Ompe e UTs DOTPeGHOCTD B TOILTHBE 10 JBYM OTOMHTEIbHEM KOTEIbHEIM,
Koteasrag Ne 1 mveer 5 xotnos JKBP—4/13, padoTarompx Ka NPHPOTHOM raze.
TeIL10TBOpHOR cnoco0HOCTRIO 35589,5 T, L[)K/HIMJ (8500 o vmv”). [L1omags noBepXEOCTR

Harpesa xaxaoro xoti1a 138 M2. KITJI xornoarperara 88%. 3amnaskpoBann Ise
OCTRHOBKH KOT.10B B [0 TPOO/DKMTENBHOCTEIO 48 9 U Goee.
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Foa0Boit pacxoa Ter10Ts! cocTaraser : Ha otomnenue 70342 Il (16800 I'ka) ,
senrroiunio 17585 'Lk (4200 kan), ropauee Bogocuabxenue 77041 [k (18400
T'xa1), coGersesnnie my#um 3601 'k (860 I'kan), notepu TennoTw B TEr:1080% cetn
837 ['{x (200 I'kar).

1. OnpexenseM rolosyio BEIPaGOTKY TEMIOTHL
Q..,=70342+17585+77041+3601+837= 169406 'l (40460 I'ka1)

2. Tlpon3BomuM mepecdeT TEILIOTE! B /M HOPMATEHOrO Napa no popmyne (4.6):

G,, = 169406x10° /2675,5=63317,5 m
3. Haxomim yJeIbHYIO HOPMY PacXoia yc:IOBHOrO TOILTHBA Ha Beipabotxy | m
HODMATBHOTO Tapa no gopmye (4.5), TpHHKMAS :
5.=103,76 xr y.1./m napa (1a61.4.2) u Knpox =0,13 (1a61.3.7)
b =103.86x(1+0,13) = 117,4 kr y.1. /m napa

4. BuiumcieM pacxol TOILTHBA HA BLIPAGOTKY NMapa KoTeabHo# no dopmyie (4.10:

B,=63517,5x117.4x10° =7433.5 T v.T.
5. OnpeaeaseM noTpeGHOCTD B TOTUIHBE L1 pacTomKH KoT:108. [To Tadn. 4.3 HaxozM

VACIbHBLH PACX0] TOILTHBA L1 PACTONKH KOT.A IPH OCTAHOBKE KOTAA Ha 48 v —300.
cobie 48 4 -1200 kT y.T.

B, =(800x2 + 1200x2) x10° =4 Ty.T.
6. OO0wmasx NOTPe0HOCTh B YCIIOBHOM TOILIHBE LI KOTenbHOR Ne | cocrasur:

B=B,+B,=74335 +4=T437.5 T y.1.
7. Onpezaeasem KL10pHiHBIR K0dPdHUHEHT no dopmyae (4.9):

3= 35589.5/29309 =1,214
8. Onpeaensem noTpefHOCTL B MPHPOIHOM raze koreibHO Ne 1 mo gopmyae (3.8

B, =7437.5x10°1,214 = 6126.4 Thic.™’ =6,126 mm. M’

Koteapiiag Ne 2 _srveer aBa koTaa MI'-2. paGoTaomux Ha yriie Mapki AM TerL1oTsopHo#t
cnocooHoCTbO 269224 kilA/kr (6430 xxkaw/kr) H ofecneqdBaeT OTOILIEHUE KHiBIX
37anmit. [L10WATL DOBEPXHOCTH Harpesa oIHOro soTaa 64.6 wm°. 3arraumupoBasa oIma
OCTAHOBKA KOT:I2 B I'OJ NPOJOTKHTEILHOCTBIO Gotee 48 4. [onoBas BripaGoTKa TSILIOTH
koreabHoi 12561 'Lk (3000 Ixaun).

1.Haxoqum yIeTsHYI0 HOPMY PacX0la YCIOBHOrO TOILTHBA Ha BbIPabOTKY TEILIOTH Mo
Tao67. 3 [Tpunoxenns 3 passoit 50.9 kv y.7./T Tk (213 k1 y.1./xxam).

2. BaiunciisieM NOTPEOHOCTD B TOMLTHBE HA BRIPaGOTKY PACHETHOrO KOMHYECTR2 TELI0TH:

B, =12561x50.9 = 639355 kr y.T.
3. OnpenensieM OOTPEGHOCTL B TOILIHBE Ha PAacTOIKY KOTIOB 1o Tabn.4.3 passof 600
KT V.T.
4. OnpezenseM o0WyIo NOTPeOHOCTh B TOILTHBE:
B=18, +B,=639355 + 600 = 639955 xr y.T.

5. OnpeaesaeM Ka10PHAHBIE IKBHBAJIEHT HAaTYPAIBHOIO TOILTHBA IO dopMye 14.9):
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9 =26922,4/29309 = 0,919
6. Bermucasex notpebuocTs kotenankoit Ne2 B yrie mapiu AM no dopmyie (4.8):

B, =6439955x10" / 0,919 = 696,4 T

Ipavep 4. OnpezennTs NOTPEGHOCTD B TOILTMBE Ha OTHVCK TEMIOTH B TEILIOBYIO CETb
KOTEbHOH ¢ I8yM4a KoT1amu MI'-2.

[Lromam nosepxrocTn Harpesa kaxaoro xotria 64,6 m2, KIIJ 6pytro 65%. Kot
padotator Ha YTi1e MapkH AM. logoBas BbipaGoTka Tertotw 12561 Tk (3000 Ikan).
Pacxo1 tentotnl Ha coGeTpentbie HyKant 565 [[lx (135 I'xad).

1. Onpeaesem xoodpdHUMEHT , YIHTHIBAIOUIHIT PACX0] TEILIOTH HA COGCTBEHHbIE HY X Thl
KOTETLHOH :

K, =565 /12561 =0,045

2. PaccuntnBaem cpemnit KITJI HetTo xoTenbHoO# ¢ yaetom pacxona TeL10TH HA
COOCTBEHHBIC HYVAUILI KOTEABROH 0 dopmyne (4.13):

™ = 65 x(1-0,045) = 62,075 %

3. BumMHCAeM  YJETbHBIH PacXoRd YCJAOBHOTO TOILIMBA Ha BHPaGOTKY TEMIOTH.
OTLYCKAEMOTO B TEMIOBYIO CETh :

b

34.12
- x100 = 549 kr y.1./T L% (229.8 57 .1/
-~ 62.075"00 9 xr y. /TR« (229.8 & y.1/Trat)

4. OnpeaedeM KOMMYECTBA TCNAOTH, OTIMYCKAEMOrO B TEILIOBVIO CCTh:
Qoma = 12561 - 565 = 11996 'k (2865 N'ka1)

5. Haxoaum  NOTPeGHOCTH B YCJAOBHOM  TOILTHBE H3 MPOH3BOACTBO TEILTOTH,
OTINCKAEMOT0 ¢ KOLTEKTOPOB KOTEALHOM!
B.., = 11996 x 54,9 = 658580 xr y.T=658.6 Tv.T.

6. [Tpon3Bo.mHM nepecyeT yCIOBHOIO TOIUTHBA B HATYPAIbLHOS (CM. NpKMep 3):

B, =6586/0919=716.6T
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. ONIPEJEJIEHHE KO.THYECTBA 3JEKTPOSHEPIMH, TPEBYEMOTIC 115
BBIPABOTKIH TENJIOTHI

5.1. Pacxox JneKTPOJHEprHH HAa NPOH3BOACTBEHHLIC HYXKIb! YCIOBHO MOKHO
pasmeNHTs Ha TEXHOIOTHYCCKHE. CBA3AHHBIE HENOCPENCTBEHHO C BbipaboTkoft H
TPaHCMOPTHPOBAHKEM TEILIOThE OT KOTENLHBIX JO DOTPeGHTENA, H BCIOMOIarc.IbHbIE
(HarmpuMep, TPOH3BOACTBEHHBIX MACTEPCKHX, CKIAN0B TOIUIHBA H T.0L).

Pacxomsl 21eXTpo3HEprHd HA BCNOMOrare/bHLIE HYXIH HE YIMTHIBAIOTCA B
pacdeTaX, TNOCKOMbKY HE CBS3aHK HEMOCPEACTBEHHO C NPONECcCaM¥ BLIPabOTKH H
noTped:ieHHA TEILIOTHI.

5.2. PacxoIb! Ha TeXHOIOrHYeCKHe HYKIH! BKIOYAIOT B cefd  pacxoIm
JIEKTPOJHEPrHi HA TAroIYThEBHE YCTPOHCTBA (BEHTHAATOPSHI. HBIMOCOCH), HACOCHI
NHTaTeIbHKE. IPKY.IIUHOHHREIE, XHMBOIOOYHCTKH., MAa3yTHble, BaKkyyMHble; MPHBOI
MEXAHH3MOB LIS TPAHCIIOPTHPOBAHHS TOMIMBA B KOTENLHBIX, TOMUIMBOMOIrOTOBKH,
TOTTHBONOIAYMH, LLIAKO3010¥1271eHNA (JPOOWIKH, YrIe3a0pachBaTenH, TPaHCIOpPTePhi.
cxpenepyaie JleGenH U mp.)

5.3. CyMMapHoe KO:THYECTBO JICKTPOIHEDPrMM 3a NMNaHMpyeMulf nepnol, xBT.y,
onpezeasercs no ¢popmy:te:

=3, + 3 + 3 + 3, , (5.1

£38 Dmex. s Py + e + D ~ KOTHHUECTBO IMEKTPOIHCPIHH. TPEGYEMOE COOTBETCTBEHHO LA

TEXHOIOrHHECKOr0 000PY.I0BAHHA. HMEIOWEr0 JICKTPONPHBONA, Ha TPAHCIOPTHPOBAHHE
TEr:IOHOCHTE 1A OT HCTOUHHKA JO NOTPEOHTENS, HA NEPEKAUKY TEMIOHOCHTENA B HACOCHKIX
CTAHUHAX APH NOTYUCHHH TEILIOTHI CO CTOPOHBI, HAa COGCTBENHBIE HYXIM KOTEIbHOM
(ocBellelite., BEHTWIAUMIO, UOTEPH B CETAX, Ha NOXbEMHO-TPAHCIOPTHAIL,
BCMOMOrATEThHbIE MEXAHNIMBI H MP. ).

5.4. KomruecTBo 11eXKTPOIHEPrHH HA MPHBOI TEXHOMOTHYecKoro odopyIosanus.
kBrT.4, onpegeasetcs no opmye:

n

> NZK,
Bpe =5, (5.2

n

rade N, - HOMHHabHa# MOWHOCTD i-ro JIBuratens, kBT, npHHIMaeTc: H3 macnopTHsIX
JaHHBIX;
Zi- noJe3Hoe BpeMs padoTwl i-ro odopyoBaHud, 1,
K., ~ xo3bdHOHeHT HCNO:1B30BaHAS MOUTHOCTH 3JIEKTpOOCOPYAOBARAS;
n, — KIIZ1 i-ro anexTpooSopyioBaHRS,
N — KOJHYeCTBO 3EKTPO0SOPYIOBAHHA,

5.5. Koddduument uCOOMLIOBAHMA  MOUIHOCTH  3MeKTpooSOpYaoBaHHA
OMpeneIdeTC NPAKTHYECKEM MyTeM KAK OTHOLUEHHEe AKTHBHOH MOIIHOCTH OTIETLHOLO
NpKEMAHKA (HTH IPYTITLl HX) K HOMEHATLHOMY (1aciopTHOMY) 3Ha9eHHIO;

K,=N_,,/N, , (5.3)
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Kpenxoro pacteopa coiH XB-13-JI1-52 ¢ anextpompurarezem MmomzocTsio 3 kBT,
nepexadusaiomuil racoc 2KM-20/30 ¢ anextpomsurareneM MourHoctsio 3 kBT, Hacoe
ropagero Bolocrabxenns IHC 38-44 ¢ anextpopsuraterem MomaocTsio 7 BT,
pommToussti Hacoc 2 KM-20/30 ¢ anexrpoaBurateneM MomKOCTbIO 4 KBT; NHTAaTeIbHAEH
Hacoc ITHCT 38-176 c anextpoisurareneM momHoctbio 30 xBr; xommpeccop CO7A ¢
3/IeKTpO.IBHTaTe1eM MolnHocTeio 4 kBT. KoTenbHas ocBemaercs 12 cBeTIBHHKAME C
MouHocThio Jamn 0,1 xBT xaasti.

IDuTe bHOCTE OTOMHTEBHOMO Neprosa 4920 4. Ync1o 9acoB paGoTH HACOCOB:

cereporo - 4920, ropsuero BoaocHaOkeuwus, MOIMTOMHOIO. NHTATETILHOIO
AeKapOOHU2IMPOBAHHOM BOALI, HCXOMHOH BOAbl — §400, nepexadxd COIIHOro PacTBOpa.
NPOMABKY % BipbixdeHus o¢unstpoB - 600, nepekaumsaomero -~  2600.

[Tpoao.tsutesHoCT PaboOThl  BEHTHAATOPA oTzenenus AexapGoHAzaunH 8400,
xoMrpeccopa — 1800 4.JIpoJo.uxknTeTbHOCTD AACTBHR OCBETHTEIbHOM Harpy3kH 4800 4.
1. Pacuer seaeM mo dopmyaam (5.21), (5.22), pesyastaThl pacseToB CBOIAM B

Tadauny.
Tabanua
O6opy.zosanie Moms#octs | Kooddu- | Pacwer- | [Ipoaoa- | Pacxoa
J0eKTpo- IHEHT | HaA MOMm- | *HTeIB- | J1exTpo-
ABuratens, | cmpoca HOCTL HOCTL JHEDrHH,
kBt Kc NKc. xBt | padorsly kBr.q
Isimococ TH9 3.2 095 | 10.83 8300 | 909720
| 3480 37688.4
Beunitisrop BIIH-8 5.7x2 0.95 10.83 8400 90972.0
| 3480 37688.4
Benmiwwarop [[4-70 Ne3 1.5 07 | 105 8400 3820.0
Hacoc:
ceTesoii 30.0 0.8 24.0 4920 113080
HCXOIHOH BOIRI 7.0 0.8 5.6 8300 47040
AEKAPOOHNIHPOBAHHOH 17,0 0.8 13.6 8400 114240
BOIb
POMBIBOYHOM BOIBI 1.5 0.7 1.05 600 650
NEePEKAYKH COAHOTO 3.0 0,8 24 600 1440
pacTBopa
nepexaynBalomuit 3.0 0.8 2.4 2600 6240
ropsdero 7,0 0,8 5,6 8400 47040
BOJOCHAG/KEeHHR
OO IOHTOYHRH 4.0 0.8 3.2 8400 26880
MRTATEILHLEH 30 0.8 24.0 8400 201600
Kommopeccop 4.0 0.7 2.8 1800 5040
HUTOro 834370.8

2. OnpedenseM KOJHMYECTBO JMEKTPOHEPTHHK Ha ocBemenHe no dopmMyne (5.16):
3oce = 0,1 X 12 X 4800 = 5760 kBT.4.
3. Onpeaensem o6nmiee KONHIECTBO MEKTPOIHEPIHH, HOTPECAREMOE KOTELHOH 33
ron:
I=834370,8 + 5760 = 840130,8 xBT.w.
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K ~ xooddrauneHT cnpoca, onpenenterca OMbITHLIM MyTeM, OPHEHTAPOBOMHAIE 3HATCHMS
2ax pax1A9HOro o6opyI0Baud NpHBeacHu 8 Tabn.10 Mpun. 4.

5.21. Tipimepsl pacteTos.

Mpumep 1. OnpeteanTs MOIMHOCTH 3MEKTPOIBHraTeNs LIS MPHBOLA ABIMOCOCA
OH-9 Ha kotie, paboraromeM Ha Ky3HEUKOM KaMEHHOM YIIe ¢ MaKCHMLTBHEIM
pacxogom toruea 287 xr/u. TlonHoe nasnenue, coizaBaeMoe ABIMOCOCOM, 8.4 My
son.ctT., KII ycrawosxt 0,69. Tennosan moumoers  kotna 2,5 MBT (2,15 [xavy).
Temnepatypa yXoIdmux rasos 180 °C.

1. OnpezeideM TeopeTdyeckHit oGbeM NpOIyKTOB cropaHus no tadi. 5.2 [lpux. 4
paBHBIM 6,58 HM3.xr xooddALUMENT KIOBITRA BO3AYXA B YXOAAIMX rasax 1,6.

2. Ompeenses NPOH3IBOAXTEIRHOCTE IhiMaOcaca no gopmyne (5.8):

73+ 180
V.= 1,1x287x6.5&rl.6x-2—;73— =55151 v’

3. Onpeatasiem MOMIHOCTD JMEXTPoIBHraTens no gopmyne (5.6):

5790.9x78.4

= 3600%10250.65 L <BT-

Mpuwep 2. Onpenennts  nOTPeGANCMMO  MOUNIOCTh M KOINUSCTEO
LIEKTPOIHCPIHH 33  OTOMHMTEIBHLIN  QepHOA LR ceTeBoro  Hacoca  3K45-30.
MpoussourreabHocTs Hacoca 49.1 1/4, namop 30.5 m, K1 wacocoii ycranoswu 0.7.
[1poJ0s KU TEILHOCTD OTOMUTEILHOTO Mepuo.1a 4920 u.

Pacuer nponasoanm no popmyae (5.11).
1. Onpezeisem pacUETHYIO INSKTPHYIECKYIO MOIUHOCTD;

_ 49.1x30.5x10°
~ 3600x102x0.7
,

2. Onpeleltem KO.HHECTBO JICKTPOSHEPrHH 33 OTONHTCIBHLIE NepHol 0o
popmysam (5.21) H (5.22) ¢ yuetom Tad1.5.10;

=533 «Br

2=35.83x4920x0.8 = 22946.88 «Br.u

[Ipamep 3. OnpeaeHTL rox0BYIO NOTPEOHOCTS B IAEKTPOIHEPrHH OTONHTETLHO-
IIPOH3BOICTBERHOI KOTEIbHOM ¢ yeTnipbMA KoTiami JE 4-14 M. Kotermtan padoraer
HA HYyAObl OTOMICHMSE. FOPAIETO BONOCHAOKEHHS H TEXHOMOTHUECKHE HYAUIBL.

B xoTemnod ycramosneHwl: 4 meiMococa [H-9 ¢ onexTpoaBHraresMH
MowsocThio 3.7 KBT. padoTaomue B OTORHTENBHEI HEPHOL, B HEOTOMNTEISHBL TepHoal
- 2 mIMococa; 4 TyTheBhiX BenTwiasTopa B[IH-8 ¢ anexTtpoaBurarensmMa MomHoctsio 3.7
kBT, pexxuM pabOTW B TedeHHe rola, KaK y ALIMOCOCOB: BEHTHIATOP  OTIETEHHA
JexapOOHH3alAH ¢ InekrpoasurateneM 1.5 kBt: ceresoit wacoc LHC 60-99 ¢
3ICKTPOABHIaTEIeM MOMHOCTHIO 30 KBT: Hacoc 6110xa MPHIOTOBAEHHA HCXOMHOH BOIH €
3MEKTPOIBHIATEIEM MOMIHOCTHIO 7 KBT; Hacoc aekapGOHHM3MPOBaHHOH BOmn 2KM-6 ¢
31eKTpoaBHI2TEICM MOIHOCTHIO 17 KBT: Hacoc mpoMsBO9HOl BOABI BOJIOPOA-
KaTHORMTOBWX ¢rbTpoB 2K-20/18 ¢ anextpoasuraresnem 1,5 xBt; Hacoc nepexaaxu
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am =32‘(‘;an2”;77, (5.18)
rae 37, - yaemsuuit pacxon anextposuepruy 8 LTTI, kBr/MBT (xBr.aTkan);
Qum - Terwnosas MourHocts LITTI, MBT(I'kan/y);

Z e — TPONODKHTENLHOCT, HCNOML3OBAHHA IMEKTPHIECKOll HarPy3KH 32 ILTaHUpyeMbi
nepHo, 9.

Yaensusii pacxos InexTpostepriu mpunumaiot 2,32 (2.7) xBrMBr{(kB1.4/Tkan)
a UTII, o6ecueunsaomero ropauce BoJocHal#xc¢zHE M OTOILIEHHE 3IaHufi noO
3asHCIMON H HesaBucHMOIN cxemam; 0,76(0,88) — ana L{TT], oSecnewsiBaromero ropsgee
BOJOCHaG:KEHHEe H OTOMMeHHe 3auuil mo JneBatopEod cxeme: 1,56(1.81) ama LITIT
(Gotiepsoit, HACOCHO), 0OGECETHBAIOLIErO OTOMLICHHE 10 3ABHCAMOIT CXeMe C HACOCAMH
CMEINCHHA H ropauee BOJOCHAOKCHIE [0 HE3ABHCHMOA CXeMe C IMPKY.ISITHOHHBIMH
HacocaMH.

5.17. KonuuectBo dnexTpodHeprun, tpedyemoe 118 oceewenus LTI kBr.a.
ompeaeaserca no popMyne:

O =O0FZ,, , (5.19)

rae 3’2 — ynennubii pacxol MEKTPOJHEPIHH Ha ocsemende . npummMastes  0.009
kBr.M%

R
£~ mowams T, »7;

Z.xe = TPOJIOKHTEALHOCTL HCIIONBIOBAHHS OCBETHTLILHOK HAIDYIKHM 34 ILIAHHpyeMulit
nepHod. u.

5.18. Kosnnuecrso amexTposdepruu , notpebnsemoe npudopamin Kifllu A |, kBr.y,
onpesessercs
n
O = 2N Z (5.20)
i=|
rae .V, — MOIOKOCTD i-ro npuGopa , B cpemiem Mo:xeT SwTh npuiaTa 0.065 xBT:
Zap: — MPOJOSLKHTENLHOCTS ACHCTBHA MPHOOPA B TEYEHHE PACCMATPHBAEMOrO NMEPHOa;
1 - KO.HYeCTBO NPHGOPOB.
5.19. Mpeaeabubie 3HAYEHHA yAEABHBIX PACKXOI0B YIEKTDOIHETIHH HA BHIPAGOTKY
TeMLIOTH  KoTenbHbMHM. KBT/MBT (kB1.w/Tkan), npnpedenss 8 1261 7- 9 [Ipua. 3.
5.20. [Ias OpPHEHTHPOBOYHBIX PpACHETOB  KOJHYCCTBO  XICKTPOIHEPIHH.
NOTCeOMIEMOE  MEXTPOOGOPYAOBAHHEM KOTENbHOIT. KBT.9. MOXHO OOpeleTMTs OO
dopmyne:

n
3=)N,Z, (5.21)
tul
rae Np ~— pacueTHad ONeKTpHYeCKas Harpyska i-rO 2XIexTpompuemHuka. kBT,
onpeaeasieman no hopmysne (5.22);
Z, - [pOJOIDKHTENLHOCTh HCMOJB30BAHMA INEKTPOOCOPYIOBAHMA B ILTAHHPYEMOM

nepHoae, 4;
n — KOJIMYECTBO YIEKTPo0oO0PYIORAHHS.

NP, = NMKC, (5.22)
rae Nycm — YCTAHOBNEHHaA (OACNOPTHAN ) MOLIHOCTD 21eKTPONTHEMHEKA, KBT:
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n,— K[ nepeiaun, npuHuMaerca paBHOR ana pemensoH 0,85-0,9, xwmHOpeMeHHOI
0,97-0,98, 3ySuaroi 0,98, mpu nomoty Myl (Henocpeacrseno) 1,0.

CKpeBKOBLIX TPAHCIIOPTEPOB H UIHEKOD

_ G:R(K,l, +3) )
TS 36, (5.14)

rie R~ xoxpPHuMEHT, YUHTHIBAIOMOH YBEIHYEHHE CONMPOTHBIEHHA NPH IIYCKe,
opiwumaeres 1,2-1,5;
K, - x03QdULIHEHT CONMPOTHRICHHA MaTepHana, npiuHIMaerca 1s yroa 4,2-1.6, 214 301
-4,0:
{, - 31142 nepeMeIeHHS IPY3a M]
S ~ BRICOTa NOTBEMA [PY3AM;

KOBIIOBOFO JIEBATOP2

N, =G.S/367n,, (5.15)
rie G,,— NPpON3BOIMTEIBHOCTL KOBLIOBOTO J1€BaTopa. T/4.
5.13. KoanuecTBo 21eXTPOJHEPriHH, HEOOXOIHMOE U1 OCBEIIEHHA KOTCTBHOI.

kBr.4. onpezcidercds MO uMCTY M MOIIHOCTH YCTRHOBGHHBIX CBETHIRHHKOB H
MIPO.I0TKHTEILHOCTH FOPEHNS MIEXTPHYECKHX J1aMn 110 dopmyne:

30« = Z‘Nwa Z,\h L] (5]6)
1=}

rae ., — MOUIHOCTb i-r0 YCTAHOBJIEHHOFO CBETHIbHHKA . KBT;

Z\,~ 4YKCIO 42C0B HCMONLIOBAHHMA OCBETHTEIBHOIO MAKCHMYMA, 4, MPH OTCYTCTBHM
J3aHHLIX TMPUHAM2STCE I8  HENPePbIBHOH DaGoThi MPH  HAIMYHM  eCTECTBEHHOro
ocsewenust pasuam 4800 4, MPH OTCYTCTBHH eCTECTBEHHOrO ocsemenus 7700 u;

Nl — KO/IHYECTBO CBETILTBHHKOB.

5.14. [Totepy 21eKTPOIHEPIHH B CCTAX NpHHHMaIOTCK no Tada.5 [Ipsr, 4.

5.15. Tp# OTCYTCTBHM JAHHBIX /1M PacyeTa KOJIHYCCTBO JICKTPOJHEPruy Ha
MpoUHe HYAIb (PEUHPKY.IALHA BOJIK B KOHTYpE, NOIHTKA TEM;I0BOH CETH. OCBElIEHHE
KOTEALHOM, [OTEDH B PACHPeleIMTIbHOR CSTH M “HI0BBIX TpaHchopMaTopax. FadoTa
verpoiicts KIMTI 1 A u np.), kBT, M0%eT OTb ONpEIeIeHO YKPYMHEHHBIM PACYETOM M0
dopmyre:

3rrp = ‘V::Qomzw ’ (517)

rie V)J- vaemHas notpebaseMas Momsocts oSopynosamus. KBT/MBt(xBr.wrran),

pacxod 3INEKTPOIHEPrHH KOTOPHIM YWHTHIBAETCA B COCTABE Dacxoda Ha BHIPAaGOTKY
TEIU10TH, MpHHHMaeTes no Tadn. 6 [Npun. 4 ;

Q. ., — PAaCYETHEIIl PaCXOA OTITYCKAENOIO KOMHYecTBa TemioThl, MBT(I'kan/u);

Z,, - NpOJO;TKATETHHOCTD HCIOIB30BAHAA MaKCHMYMa TEIUIOBOH HArpy3kH.4.

5.16. KomraecTBo 3nexTpo3Heprud Ha otmyck Teriorai ot LITTI, kBr.a. moxker
6BITH ONpeaeIeHo YKPYTHEHHAIM PacieTOM [0 (opMmy:Ie:
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a,,a , — koxddHuHeHTH HIGLITKA BO3MYXA COOTBETCTBEHHO B TOMKE H YXOIAMHY rasax,
nprHEMarores oo 1abn.3 Ilpun. 4;

t,, — TeMneparypa XONoHOro BO3Ayxa, npHHHMaetcs 20°C;

t,, — TeMOeparypa yXoAMHX rasos, °C;

B ~ pacxon Tomnusa, kr, onpenensercs no popmyne (4.1):

h,, — GapomeTpHueckoe taBnenne, xlla.

5.9. [Ipn OTCYTCTBHHM HaHHBIX ANS PACHETa KOTHUYECTBO 1EXTPOJHEDrHH HA
OPHBOA MEKTPOABHTATENEH  TATOJYTHEBLIX MAMUH, KBT.4, NPHOTCKEHHO MOXHO
ONpeIeIHTS o dopMynam:

LI BEHTWISTOPA

I =V,3,,5107 (59)
A IBIMOCOoCca

3 =V.3,,107, (5.10)

rae 3),,'3,3_“,_,--— yAe/bHblE PacXOJbl IJNEKTPOIHEPrHH COOTBETCTZEHHO HA [10JaYY
BO3IyXa JYTheBBIMH BEHTHIATOPAaMH H HA YOANEHHE YXOIAIIMX raz03 IbiMOCOCAMH,
KBT. w1000M°, npusumatores o tada.4 Ipwi. 4.
5.10. MowHOCTL MEKTPOABHIaTENs Il NpHBOIA Hacoca xBr. onpelerseTcs
no dopmyne:
GH

N =T 36007, (51D

rae G - pacxod TeIUIOHOCHTENA, KI/4;
H ~ nanop co3zaBaeMbiii HACOCOM, M;
n, ~ KT #acocHOH ycTaHOBKH.

5.11. MolnHOCTb IAEKTPOABHIaTEIRA AR npuBOJa KoMaopeccopa. KBT,
onpeae:xsercs no Gopmyne:

P,
N, =G.RTln—/n, , (5.12)
1

rze G, — NPOH3BOIHTEILHOCTD KOMITPECCOPA, KI/C;
R - vaemnas razosast nocrosiuHas.pastas 287 Ik /(xr.’K);
T - remneparypa . °K;
Pi. P: - COOTBETCTBEHHO HAYAIBLHOE H KOHEUHOE 1aB/eHuA rasa. Mma:
7. — KI1II xoMOpeccopHoit yCTaHOBKH.
5.12. Momndocts 3nexTposaeurareneit, kBT. 111 npHBOIa MEXaHH3MOB
TPaHCcnopTepoB onpeaesiercs 1o Gopmynam:
FOPH3OHTANBHOO ACHTOTHOTO TPAHCNOPTEpa Ge3 MPOMEKYTOTHAIX
cOpacuiBatesneit

O

T 1,367,
rae G, —- NpOH3BOIMTENLHOCTH TPAHCIOPTEPa, T/4;
1, - paGogas n1MHa TPaHCIOPTEPA, M;

N, (5.13)
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rae Vpa , Nu— COOTBETCTBEHHO CPCIOHAA aKTHBHA M HOMHHAMBHAN MOINHOCTH, xBT.
Jlas rpyTmLI npHEMHAKOB, HMEIOIMHX Pa3NHYHbIC PEXXHME! paboThi, onpeae:lsercy
cpemiesIselIeH b k03¢ UIHEHT HCNONL3OBAHHA AKTHBHOM MotHOCTH o GopMye:

LJ
dNLZ,
K,=“—, (5.4
2Nz,
(]
rae N, — cpeaneBlaclleHas HOMHHAIbHASK MOLIHOCTL [IPYTIE! EXTPOOGOpPYI0BaHAS.
kB
Z. - TEpHOI BLEMeHH, K KOTOPOMY OTHECEHb! HOMHHATBHbIC BENHYHHBI MOLUIHOCTH. Y:
Z, - 101€3H0E BpeMa PAGOTH! KAXIOrO IICMEHTA IACKTPOOJOPYAOBAHUA 32 (LTAHHPY eMbli
[epHO1Y.
3.6. KoauuecTBo adexTpodlieprid. Tpe0yeMmoe Ha TOMIHBONPMIOTOEISHHE,
TOTLIHBOMNOIAYY 30:0Ur1aKoyAaileHHe, KBT.u, npH OTCYTCTBMH JaMMBIX LIS pacseTa
OLIEHHBACTCA N0 GOPMY.IL:

3»: = 3.;qu()mZm ’ 13.3)
rie 3,,,— YIObHAIH  pPacxol 3NEKTPOIHEPrHHM HAa  TOILTHAOMPHTOTORIZHife,
TOMAHBONOIAYY H 30:10UL1aKoYIaneHHe, KBT. wMBT (kBr.wkan), npuunmaerca co Tada.
1 Mpua. 4
Q op— MAKCHMAILHAA MOLHOCTE KOTCALIOH 10 oTnyexy Teiorel, MBT(Cravur:

Zm —TIPOI0IKHTEILHOCTS PadOThI O0OPY.I0BAHHA B ILTAHHPYCMOM [IEPHOIE, U,
3.7, MoUHOCT 2IEKTPOABHIATEIA /U1 [IPHBOAY BCITHAATOPOB # AbiMOCoCoa. xBr.
onpeaeIIseTca no gopmy:ie:
v VH i
Y g 1027 ° 13.6)

I¢ J7 - NpOM3ROIHTEILHOCTL BEHTHIATOPA (IpIMOCOCa), we;
H - q0.110¢ 2aBICHHE, COTIABIEMOE BCHTHIATOPOM {ABIMOCOCOM). MM.BOI.CT.:
77— KI1 yCTIHOBKIH. IPHHHMAETCA NO MACNOPTHBIM JAHHBIM.
5.8, VYzIzipHat MPOM3BOMITEIBHOCTD TATOXYTHEBBIX YCTanoBok. M’ I [k
(M3.Tra1). onpelensercs no GopMynam:
214 BEHTIIATOPA

27341, 1013
V, = BV a, —m it -

J14 JeIMOCOCa
e 23 +1¢, )
r = Oa_\'! 273 14 (3.8‘

rae V7 - teopernaeckuii 0GbeM BOIRYXA, HEOOXOMHUMBIA [UIA IOMHOTO cropauna (M3 (1
KI') TOMLTMBA. HM3/M3 (HM3/KT), mpHHHMaeTcs o 1adn.2 Ipun. 4;

V, - teopermaeckuii 00beM MPOMYKTOB cropauus, HM3/M3 (HM3/KT), TPHAMMAETCK 110
1abn. 2 [Ipun. 4:
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6. ONTIPEJE.TEHHE KO/IMMECTBA BOJbI IS BBIPABOTKH TEILTOTHL

6.1. KosmgecTBo BOgBl B2 KOMMYHAIBHAIX TEIUIOIHEPreTAYUECKHX IpeIPASTHRX,
TpeGyemoe s BWpaGoOTKH TEIUIOTHI, CNAraeTcs M3 PacxoJOB Ha Pa3oBoe HaNONHEHHE
CHCTEM OTOIUICHEA, BEHTHIAUMH, TPYOONpOBOUOB TEILIOBLIX CeTefl, PacxojoB Ha
NOJNHTXY CHCTEMB TeILnocHabkenns, COGCTBEHHbBIE HYXK.T KOTENbHOH:

Vsz+Vm+Va+ZVm . (6.1)
il

rie V, — o6bem BOIbI Ha 3AMOTHEHHE TEILIOBOI CETH, M;

V om — 06BEM BOTH Ha NOIMKTKY CHCTEMB TEIUIOCHAGKEHRS, M,
V., —001eM BoIn Ha COGCTBEHHBIE HYXILL, MY;
V., — 05bEM BOTM HA 1AMOINEHHE CHCTEMB! OTOILIEHHA | —0 NOTpeGHTe s, M’;
n — Ko.1H4ecTBO notpebuTeed.
6.2. O6beM BOZb H3 HAMOMTHEHHE CHCTEM OTOILICHHS, M, TPHCOEDMHCHHBIX

noTpedHTeNed onpelenseTcs MO [OKA3aHMAM NPHOOPOB y4eTa, a NIPH AX OTCYTCTBHH MO
popmyne:

Vom = 2.0, 6.2)

=\

rI¢ v - yIebHRLE 00bem Boan, M/ MBT [M’/(I'Kan/'{)], onpeaenscIcs B 3aBHCHMOCTH OT
XAPAXTCPHCTHKHK CHCTEMb! H pacHeTHOro rpaduka Temueparyp no rada. 1 [pun. 3;

Q.. ~ MaKCHMAaTbHLIA TefU10BOM MOTOK Ha oTonenue i-ro notpedureas. MBrt (Mxavs);
n ~ KO.THYECTBO CHCTEM OTOIUICHHA.

O6veM B0Ibl B OTIENBHBIX JNEMEHTAX CHCTCME OTOILIEHHA OpUBEZeH B Ta0a.2
[Tpua. 5.

6.3. O6beM BOAR HA HAMOMHEHHE MECTIBIX CHCTEM [OPAYEro BOJOCHAGKEHHS PH
OTKDLITOM CHCTEMe TEILTOCHAGKENH ONpeneIseTcs u3 pacyera 5.2 M’ MBr
[6 /([ kan/4)] cpeaHe4acoBoR PacieTHOH MOLIHOCTH FOPAYEro BOKOCHADKEHHUS.

6.4. [IpH OTCYTCTBHH JaHHBIX O THIle HArPEBATETBHBIX NMPHOOPOB IODYCKAETCH
AIPHHHMAaTh OPHEHTHPOBOYHO YIEJbHBIA OOBbEM BOIM HA HAMOMHEHHE MECTHHIX CHCTEM
OTOMleHHA 3gauu}t no BceMy oOOmemy B pasMepe 25.9 M/MBr [30 M/(Txavu))
CYMMADHOTO PACYeTHOrO 4acOBOT0 PACXOA TEIUIOTH Ha OTOILIEHHE ¥ BEHTHARIAIO.

6.5. OB6reM BOIM N8 HANOMHEHHMA TPYGODPOBOIOB TEILIOBBIX CETEH. M’
BLIMHCIIRETCR B 3ABHCHMOCTH OT HX IUIOWIAIH CE9€HHA H OPOTIDKEHHOCTH 0O GopMy.e:

v

Views = 2 Vala (6.3)
fa}

rae v, - yoersHLI 00beM BOMW B TpyGonposone i-ro JAaMeTpa MPOTTKEHHOCTHIO
1 M, M'/M, npummmaercs no Tata. 3 Ipan. S;

[, — DPOTDXEHHOCTD YUacTKa TEILNOBOMH CETH {-r0 IHAMETPA, KM;

N~ KO.THI€CTBO YHaCTKOB CETH.

Yheno Hanosmenuit onpeneieTca rpagHKoM paboT NO PEMOHTY H HCIHTAHANM
TEIU108hIX CETeH.
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6.6. Obun# yne:1pHL 001eM BOIBI Ha 3ANMOJHEHHE MECTHBIX CHCTEM K HADYKHBIX
TCIIOBBIX CETell  OPHEHTHPOBOUHO NOMYCKaETCH NpHHMMATh B pamepe  34,5-43,1
' MBT[40-50 w*/(T'xan/1)] pacxosia OTIymesHON TEILTOTHL.

6.7. KoasdecTBo NOINHTOYHOH BOML! UIA BOCIIONHEHHS NOTEPh TEILIOHOCHTE M B
clcTeMax TeronoTpedienns H TpyOOnpoOBOAAX TEILIOBOH CeTH NOMKHO COOTBETCTBOBATL
BEIMYMHAM yTeueK JUIS 3aKphITOH CHCTEMB! TEIUTOCHAGXKeHHA, ANA OTKPHITOH CHCTEMM
TEILI0CHAOXEHHS JONONHHTEILHO H KOIHUECTBY BOJbL, OTOOpaHROA Anf HYXI ropsdero
B0JOCHAOKEHHS.

ITpr skcmTyatalMyi ¢ y4eTOM BO3MOKHBIX KoneOaHHit yTeukd B TedeHHe roia B
3aBHCHMOCTH OT PeKHMHBIX YC.IOBHH paboThl CHCTEMBI TEILIOCHAOXKEHHA HOpMa YTedKH
BOIB UL 33KPWTOH CHCTeMEl NMpHHAMaercs pasho#i 0,0025/ 1 ot oOpema Boam B
TpyOONPOBOIAX TEILTOBLIX CeTEHl H HENOCPEACTBEHHO MPHCOCIMHAEMBIX K HHM MECTHBIX
CHCTCM OTOILIEHAR H BEHTW.IAUHH 30auHA.{17 }.

Pacxo.1 B0.Ibi Ha MOJIHTKY , M*/4, COCTABHT:

119 32KPRITOA CACTEMbI TEILIOCHA0KEeHHA

G=® =0,0025V , (6.4)

rze V- o0beM BOAn B TPYOOMpOROJaX TEILIOBRIX ceTel H HEMOCPEICTBEHHO
TPHCOEIHHEHHAX MECTHBIX CHCTEM OTOILIEHHS H BEHTHISLHH, M’
1% OTKPHITOH CHCTEMbI TEMLIOCHA0KEHHR

G=® =0,0025V +G,_ , (6.5)

rae G,,, — CpeIHeyacoBOi pacXosl BOb HA ropatee BOAOCHaGKEHHE, M*/4, onpeaeisercs
1o popmyne:

L]
K
Gim =Z(gwmi '), 16.6)
i=|
h " -
r1e Sum - HODMa P3CX0OId rOpAuEil BOMK MUIA MNOTPEOHTENA B CYTKHM. M/CMTH.
onpeaeasercs no taoa. 21 [lpun. 1;

. . . h

m, — KOJIH4ecTBO noTpedHTe el ¢ HOpMO#H pacxona ropsdei BOAN &y i

7, ~ IPOIO/CKHTE.ILHOCTD JCHCTBHA CHCTEMBI FOPAYEro BOJOCHAOKEHHS B CYTKH . 4.
n — KO/IHYeCTBO PAa3.THYHLIX TOTPEOHTEICH.

6.8. KOTH9eCTBO BOILL. NOTPeGHOE 114 BOIMEUIEHHA YTEIKH, M, ONPEIEIRETCH 110
opmyne:

Voon = U roonlrnoon s (6.7)

rae: Z,,, ~ MPOJODKHTEILHOCTD IUTAHHPYEMOTO NEPHO/IA TOIIATKH ¢ pacxonom G, 4.

6.9. IIq m1aHOBBIX pacyeTOB KO.THYECTBA BOIBL. HEOOXOOHMMOro U BHIPaGOTKH
TEMLIOTH  KOTCILHBIMH, PACOTAIOUIMME TONBKO HA OTOIUIEHHE H BEHTWIALIHIO. MOAHO
N0:.Ib30BATBCA *KDYIHEHHBIMH HODMATHBAMH PacXoa BOOb HA Pa3’0BOE HANO.IHEHHE U
NOJMHTKY CHCTEM OTOILIEHHA H HapyXHBIX TEIUIOBLIX cereil B pasmepe 0,1-0,12 M'/T Ik
(0,4-0.5 M’ Tka.

6.10. Pzcxon Boam Ha MPOAYBKY ONpEAENACTCH KaYECTBOM BOJBI, NOJABACMOMH B
KOTEI, H B KRXIOM CIy4ae JO/DKEH PacCYHTHIBATECA B COOTBETCTBHH C KOHKDPCTHBIMH
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yonosusM. B obwem cnmyuae pacxon Boms Ha DpOIyBKy, XKr/u, ompeaensercd mO
¢dopmynam:

G, K, +G,K,
G,,p = K, -X, : (6.8)
I.K, +G,(K, - K
an: I a\ Ly x); 69
Ky-K,~Ky
A K,
G =4
w KL K, (6.10)
(GK,+G,K,-1,K,
G = .
" K, K, +HK,-K,) * @1
(Aoey + s XS =S,)
G,y =— 5.-5. . (6.12)

B hopmynax (6.9) «(6.12:

G, - pacxoj BOIBPANACMOrO KOHAEHCATA, KI/9;

G, - pacxoll J0GABAACMON XHMHUECKH OMMLENHOA BOTRL. KI/4}

A, - naponpoM3BOAMTCILHOCTh KOTIA, KI/4, NPHHHMAETCA H3  TexHuyeckoil
XAPAKTCPHCTHKH HIH 1O HCMBITAHHAM ),

K., K,,K, - xapaxTrepucTuxa (IICIOHHOCT: HIH CYXOH OCTaTOK) COOTBETCTDEHHO
KoHzeHcaTa, A06aBACMOH BOIL H AP, I-IKB/KT WIH [/K

K, — XapaxkTepHCTHKA YCTAHOBIEHHOH KOHOEHTPAUMH B KOT.I0B0H BOJE. r-IKB/KT HIH

Ll
r/xr;

b — KONUUECTBO OTCENAPHPOBAXROFO NP3 B JOIAX OT PACXOIA MPOSYBAEMONH BOIRI,

Hregr Huee = NPOHIBOIMTEILHOCT KOTIZ COOTBETCTBEHHO [0 MEPerpeToMy H

HACKIOCHHOMY Mapy. Kr/4;
S e+ S.»S, = COMCCOICPKANHE HH MEIOYHOCTL COOTBETCTBEMHO NMHTATENLHOW BOILL
KOT:I0BO# BOIbI, MAPa. Mr-IKB/1, ONIPEIETAETCR XHMHYECKHM aHATHIOM.

Beanwnnn Ko K, & - yCTaHaBIuMBAIOTCA TELIOTEXHHYECKHMH HCIIBITARHHAMH
Kotjoarperara.

6.11. Tpu oTCyrcTBMM IaHHHIX 14 pacyeTa pacxol BOJLI HAa TPOIYBKY, KI/d,
onpenenseTci OPHEHTHPOBOTHO 110 GOpPMYTE:

36K, 0,107
K, 0.10%
‘:G.,=———‘I’Q_ ; } (6.13a)

rae Ko ~ X03pQHUMEHT, yTHTHBAIOMMA PacXon TEMLIA HA OPOIYBKY, OPHHHMAETCA MO
Tabn.7 Hpuun. 2;

QOok~ HOMHHAIBHAR MTPOK3BOIHTENBHOCT, KoTeabiol, MBY (Mxan/a);

Le [ne — 3HTANBINA COOTBETCTBEHHO KOT/IOBOH BOIB OPH TEMIIEPAType HACBHILCHHA H
OHTAaTeaBHOHN Bomk, KILR/Kr (10an/kT).
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TpeGyemoe XONHYECTBO BOJN! HA BPOXYBKY, KI', OIPECINCTCR:
Vnp = anan y (614)
rae Z,, — DPOJOTARTEBHOCTD IPOLYBKH, 4.
6.12. OSuice KONHYECTBO BOIH! Ha HYX/Ibi BORONOATOTOBKH, M°, ONPEAEIIETCA 10
bopmyne:

P
Vg = Z} Vonm, +V,,.
i
rze ¥, ~ KoTHuecTBO BOMbL, TpeGyemoe i i-ro GpHIBTPa, M>, onpeJeseTcs no Tada.s. S
Mpua. 5;
n, = KOIM9EeCTBO 0 IMHAKOBHIX QHIBTPOB;
m. — KO.THYECTBO ITPOLECCOB B3PbIXICHHA ¥ pEreHepalldd s i —0 QHILTpa:
P — KO.THYECTBO Pa3HAIX (HILTPOB;
Vew — KOIHYECTBO BOMBI, BHOIAPHBAEMOE B NEA3PATOPE (MPH OTCHYTCTBHE OXIATHTRIN
Bamapa), M’, onpedenseTcs no popMy:e:

’ (6.13)

Ve =0,004G,Z, (6.16)
rae G, - NPOW3BOIMTENLHOCTS Aeaspatopa, M fu;
Z . — NpPOI0TKHTEILHOCTL PadOTL! Ae3IPATOPa, U.

6.13. [lpy OTCYTCTBHM AAUHBIX OOli€e KOMHYECTBO BOAM HA BOIONOIIOTC3KY
MOKET ObITh HAHICHO NO YKPYTIHCHHBIM JAHHRIM N0 dopmyIe:

Vaz = V120K aG mo + Ve (6.17)
rae G, - npoussomiTebHOCTL XBO. T/4;
¥ e — VACTBHBIT pacxon Bodbl Ha cOOCTBeHHhIe HYXabt XBO, T HCXOIHO# BOIni Ha | T
XHMHYECKH OYHIICHHOK BOABl. B 3ABHCHMOCTH OT oémcﬁ KCCTKOCTH BOIW OPHHHMACTCA
no 1aox.2 flpua. 2:
K, ~ DOMpaBovHHI KOXPOHUHEHT, OpHHHMaeMbll paBHbiM | OpH Hamnumu Caxa
BIPHDCICHHA H 1.2 NPH CTO OTCYTCTBHH.

6.14. Pacxoa BOIm Ha XO3AHCTBEHHO-MHTHEBLIE HYWKIRL. M, ompeseIseTes o
popmyne:

G, =(a,N K, +aM)/24 (6.18)

- . 3 .
rie a,— HOpMa pacxoia BObl HA OHY TYINEBYIO CETKY, NpuHuMaercs 0.5 M7/cyTxu:
.V, — KOIM9eCTBO IyWIEBbIX CETOK!

K. ~ x0>QQHUAEHT HCIOML3OBAHHA IJyWEBhIX 32 19 HauOONBMIErc BOAONMOTPeD esHA.

OOpeIeISeTeA NPAKTHYECKHM TYTEeM. IPH OTCYTCTBHH JaHHBIX TPHHHEMALTCH PABHEM 1.5,

@ - HOpMa Dacx0sa BOMLI Ha | YEI0BEKA B CMEHY, OPH OTCYTCTBHHE JAHHEIX OPHHHMASTCH
rasHo# 0.045 M” (cyT.uen.);

M - BCICHHOCTD PACOTAIOMEX B CYTK. Hell. '
Komvectso BOIBI, pacxooyeMoif Ha XO3IAHCTBEHHO-MHTLEBHIC HYXIWL M,
ompeaeiseTcs oo Gopmyne:
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V, =(a,N K, +aM)Z, (6.19)
rae Z ~ IpONOJCKHTE TbHOCTh MIAHHAPYEeMOro NEpHOAa, CYT.

6.15. Ilpyu OTCYTCTBHH JaHHBIX A4 pacdeTa pacxol BOJhl HA XO3SHCTBEHEO-
MHTBEBEIE HYXKIB!  KOTEMLHOH (XYIDH, YMBIBAILHHKH. OXTAKICHHE MNOMIOHIIHHKOB,
BPALLAMOUIHXCA MEXAHH3MOB H IIp.) OPHEHTHPOBOYHO CPHHHMAETCR 2-3 .v(’/cyr. HalT
MPOH3IBOMMTEILHOCTH KOT.IOB.

6.16. Ha cucreMy mnaxo3oJoyJaneHHs HCMO.TL3YIOT BOJY MOCIE NPOMBBKH
QHILTPOB, H3 JYWEBLIX H YMBIBATGHHKOB H IPYTYIO JArPA3HEHHYIO Ha NPOU3BOICTBE
BOJy. YAeTbHBIS KOTMUYECTBA BOJH Ha CHCTEME! ULTAKO3OJIOYIateHus. M’ /T miaxa M
30i1kl, NpHBeOeHk! B TaON.6 [Ipun. S.

6.17. YaeanHeie NOTEPH BOALI Ha MMAPOBOE PaCHLLTMBARHE Ma3yTa MPHHUMAKTCA
03 119 HamopHex ¢opcynok m 0,02-0,03 wx/kr wMalyTa I18 0aPOMEXAHHYECKHX
topcyHOK.

6.18. KomiyectBo Boanl, TpeOyeMoii Ha OOMBIBKY KOTZIOB. KT, Onpenesercs 0o
dopmyae:

Gotiu = Qodv /Ca(’.- =1.). (6.20)

rze Q.. — KOTHYECTBO TEILIOTHL, 3aTpaucHHoe Ha oOMBBKY koT1oB, I'Lx (I'sat),
OlpeJesfeTcs B COOTBETCTBHH C paszeioM 3;
f..!,, —COOTBETCTBEHHO TeMIIEpaTypa ropsyeil H HCxoIo# BoIm, °C.

6.19. 11 OTONHTCIbHBIX KOTEIbHBIX NMPH 3AKDWTOH CHCTEME TEMTOCHAOKEHHS

NOTPEGHOE KOMHYCCTBO BOML, M’, OPHCHTHPOBOYHO MOKET GWThL Onpeacieno  [o
popmy:e:

V=gp0,K,Z . (6.21)

rie g - yaensHuif pacxon Bonanl, 1/4.MBT, npuunmaercs no tada. 7 flpit. 3;

£ — ILI0TROCTD BOJbl. T/MJ, NpHHHMaeTcs no 1261 19 [Tonr. 1:
( . — TeIL10Bas MOUIHOCTL KOTebHOH, MBT (I'kav/v);
K, - x03pPHUHEHT KCNONLIOBAHHA MAKCHMYMA HArPVIKE:
Z - NPOJOKHTEILHOCTD KOTENBHOH B IUTAHHDYEMOM TepHOIE, 4.
[Ipy OTKpHITOH cHCTEME TEILTOCHAOKEHHA K UDHHATOMY mo dopmyie (6.21)
JHAYEHHIO CIeIyeT J00aBHTh KOJIMYECTBO BOIBI H2 T[OPSYEE BOIOCHAOKEHHE 33

pacHeTHbli MEPHOL HPH HAIMYHH MOKPOTO 30;10Y.IABTHBAHHN M HIPO30/10VIANCHHA
CleJyeT y9ecTb H 3TOT pacxoA.

6.20. Ipumept! pacteToB.

Ipamep 1. OnpeneanTs KONHYECTBO BOIBl, EEOOXOIHMOE 118 HAOO.THEHHS H
MOHTKH TEILIOBLIX CeTeidl M NMPHCOEIMHCHHBIX K HHUM CHCTEM OTOILIEHHS 3IaHHW,
OOJYYAONIMX TEeII0 OT KOTebHO#, padotaiomedt no pexmmy 150-70°C. Cuctema
TEILIOCHA0XEHHA 33KPLITas.

[oxoBas BhipadcoTka TemwnoTw KoteapHoH 25122 [Tk (6000 I'kat), pacuerumnlit
pacxoa rerutotnl 2,984 MBT (2.75 I'ka/u). [Tpotsikerrocts TemioBod cetH 800 M. u3
mux 200 M gaaMerpom 150 mm B 600 M jmaverpon 108 mm. 31auus 0Oopy.JoBaHbl
YYTYHHBIMH PAZRaTOpamH BbICOTOH SO0 MM, TeMIepaTypuniA rpaduk otowieHHs 95-70°C.
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IponomknTeNsHOCTL OTONKTE BHOrO NepHoaa 182 cyr., pacuernas TeMneparypa
BApYKHOTO BOITyXa —25°C, CpeHsA TeMIlepaTypa HapyXKHOrO BO3XYXA 32 OTOMHTE bHbLH
nepsoa -3,4°C.

1. Onpenensem KOMHYECTBO BOIM, TpedyeMOe M/d 3aANONHCHAR CHCTEM OTOTLIEHHSA
nmo ¢opmyae (6.2). [lpexsaputebHO HaxOmMM YAETBHLIE 00BbEM BODW B MECTHRIX
CECTEMAX OTOILICHHA 30aHHH MPH nepenane TeMmIeparyp B cHcTeMme oTomieHns 935-700C
no rada. | [lpwa. 5 pasuuiM 16,8 M3/MBrT:

V. = 16,8 x2,984 = 50,13 1n>.

2. OnpenerseM XONHYECTBO BOABI, TpeOyemoe MUIA 3aNOIHEHHR HAPYAKHAIX

TeL10B6IX ceTeil 1o dopmyste (6.3), Henonbdys naxubie Tabn. 3 Ipua. 5.
Veeme =0,2x17,66 + 0,6x7,85= 8,242 M3

3. PaccunTaeM KOTMYECTBO NOMIHTOYHON BOIN B COOTBETCTBHH ¢ HOpMO#H
ooIIHTKH 10 dopmynam (6.4) K (6.7) .
Vo =0,0025 (50,131 + 8,242) 24 x 182 = 637,4354".
4. Haxoaum oOuee KONHYECTBO BOOLI HA 3AMOSHEAHE M DOMMHTKY CHCTEML
TeILI0CHAOKEHHA!
V =50,131+8.242+637,433=695,806 ™.

Npumep 2. OnpezemmTs KoaTH4ECTBO BOM HA HYXALI KOTEAbHON € ro20BOH
BupacoTrRoK Tenaa 12561 Ik (3000 'kan) .

Pacuer BelzeM M0 YKPYNHCHHBIM JAHHLIM B COOTBETCTBHHM ¢ N.6.9.npaHHMas
VIETBHOE KOIHUHECTRO BOAsE B cpeaesm 0,11 m*/T k.
OGLuee KOIHYECTBO BObI [UIA FOA0BOR BRPRGOTKH TEILIA COCTABHT:

Y =0,11x12561 = 1381.71 &’.

fipumep 3. OnpeacanTs rolosoe KOMHHCCTBO BOALI Ha COOCTBCHHBIE HYAIL
HMBOJOOMHCTKH ¥ H2 BHINAP J6aIPATOPA. XHMBOIOOYHCTKA 00OPYIOBAHA 18YMA
HATPHHA-RATHOHHTOBNMH  QuasTpamu IMamerpoM [000 mm. Pereweparsn dWIbTDPOB
TDOH3BOINTCA 2 pasa B cyTkH. [IpH BIpLIXIEHHH QHILTPOB HCMOL3YETCA OTMRBOUHAA
3032 [lponiBomsrensiocTs geasparopa 153 M/, [TponomxuTeasiocTs  padoTul
OTIe/IeHHA BoaonoaroTonkH 350 cyT.

1. Haxoaum pacxol BOabl Ha B3pLIXLAIOLIYIO MPOMBIBKY no Tadn. § Iipui 5
paBHbM 2.1 M i Ha perenepaunio guistpa 7.3 M.

2. Haxomm Tpedyemoe roJoBoe KOMMUecTso Boak no dopmyae (6.15):

¥ =(2.1+7.3)2x2x350 +0,004x153x350x24 =18300.8 »’.

Opumep 4. OnpenennTs pacXol BOIN 33 rol Ha OLITOBHE HYXIBN KOTEIHHOM.
radoTaromeil B TpH cMeHHW B TedenHe 350 auedi 8 roxy. UucnewHocts paoraiommx B
fiepBoit cMeHe 3. BO BTOPOH — 4, B TpeTbedt — 3 el berrosbie noMemenus 0Gopy10Banm
SVTOeM C IBvMs IymieshiMi cetkamu. KodddumueHT renom3opasas Jymessix 0.5,

Pacaer sexem no gopmyne (6.18).

¥ = [0,5x2x0,5x3 + 0.045(8+4+3)]350 = 761,25 w’.
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NPUNOXEHUA

NPHIOKEHHUEI
Tabauust s onpeneneHUs KOAHYECTBA NOTped.1AeMOl TELTOTHL

Tadauua 1
Cpeiss TemnepaTypa BHYTPEHHErO BO3IyXa I 31aHHI PA3THIHOIO HA3HAYCHIR

HanmenoBaHue 33aHus Cpein i

TemMnepanpa ]

BHYTPEHHEr O '

sosnvxas °C |

ToCTHHHLBL. 0OLIEKHUTHA. AAMHHHCTPATHBHbIE 31aHHA 18-20 !

etckie caIbl. ACAH. NOTHKTHHHKH, aMOynaTOpHH. 20 i

JMcnaHcepbl. S0abHHIbI !
Buicuine u cpeanne cnenuansHble 3aBeAEHNUA, 16

001€00pa30BATEALHBIE UIKOMBI, WIKOIB-HHTEPHATHI l

a00PATOPHH, NPEINPHATHA OOIECTBEHHOTO MUTAHUS. !

KTvObl. 10Ma KYILTYPSI 5:

TeaTpbl. Maradunsl. N0XKapHBIE JENO. IPavyeylbie 15 !
KitHoTearpnl 14
Fapukn 10
Ban 28

Mpuseyanue. Cpennss TeMIEPATYPa BHYTPEHHETO BOIIYNS A JIAHHA NPHHSTA

Mo JAHHLIM NIPOCKTOB OOLIECTBEHHBIX 3MAHHH H YUPEAKICHHH OOCTVKHBAHUS.

TTonpaso4Hblit KOMHGHUHEHT, YHHTBIBUOWMH PAUTOH CTPOUTETLETBA 3IAHHA

Tadnua 2

.. C 0 [ 5 1 -0] -15]1207 -25

230 35 40 0 45 0 30 .55
a 2051671451129 1.1711.08] 1.0 095 090 0.85 0.8 0.80 :
Tadmua 3

Y leabHbie OTONMHTENBHBIE XAPAKTEPHCTHKH JKHMITBIX 3JAHHIL.

TOCTPOEHHBIX J0 1930 r.

OdveM 30aHHA NO
HAPYRHOMY
oomepy V. M’

YeIbHas OTOMHTENbHAR XADAKTEPHCTHRA TIAHHA 4.
nocrpoesroro 40 1930 r., Brs®.°C) [kxar(a.m’.°C). 11%
paiiOHOB € HAPYKHO# TeMnepan o Bo3IyXa f,

|
|

HHxe —-30 or—-20 10 -30 | Bhitie —20 :

300-2000 0.430(0.370 0.477(03100 | 0.323(0.4300 1

2001-3000 0.326(0.280) 0.3490.3000 | 0.443(0.380)
i 3001-10000 0.279(0.240) 0.308(0.263) | 0.331(0.285)
{ 10001~13000 024402100 0.267(0.230) | 291(0.230)
F15001-23000 0.227(0.195) 0.2440.2100 | 0.267(0.230)
| Bonee 23000 0.215(0.185) 0.227(0.193) | 0.230(0.213)
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Tabamua 4

YaeaHan oTOMHTEIbHAL XAPAKTEPHCTHRA @, IUIA KHIBIX 3MaHUil OOCTPOiKM
1930-1958 r.r. u nocne 1958 r.

63

Obbem 32aHis No Y aenpHas OTOMHTEIbHAA XapPAKTEPHCTHKA 3[aHUR Go.
apyxHomy o6mepy V. | B/(M’.°C) {ioa/(u.v’ °C)], 2na paitoros ¢ pacaeTsoil
Y TeMIIepaTyYpoil HAPYKHOTO BO3IyXa fo=-30°C,
1o AKH
1930-1938 r.r. noce 1958 r.
1 2 3
! 100 0.861(0.74) 1.07(0.92)
! 200 0.768(0.66) 0.954(0.82)
i 300 0.721(0.62) 0.907(0.78)
i 300 0.69810.60) 0.8361(0.7H
L 300 0.675(0.58) 0.826(0.71)
: 600 0.651(0.36) 0.802(0.69)
} 700 0.628(0.54) 0.791(0.68)
' 300 0.616(0.33) 0.779(0.67)
900 0.605(0.52) 0.768(0.66)
1000 0.593(0.51) 0.756(0.,65)
1100 0.593(0.30) 0.721(0.62) |
1200 0.570(0.4N 0.6980.60) |
1300 0.558(0.48) 0.686(0.59) |
1400 0.347(0.47) 0.675(0.58)
1300 0.347(047) 0.663(0.37)
1700 0.555(0.46) 0.640(0.53)
2000 0.522(0.45) 0.616(0.53) |
2500 0.512(0.4) 0.605(0.52) |
3000 0.50010.43) 0.582(0.300 !
3300 0.488(0.42) 0.558(0.48) |
3000 0.3631040) 0547047
3300 0.454(0.39) 0.53500.96) |
3000 0.442(u.38) 0.523045)
6000 0.43000.37) 0.50000.43) |
7000 0.41910.36) 0.488(0.42)
| 8000 0.407(0.35) 0.477(0.41)
L 9000 0.395(0.349) 0.465(0.40)
E 10000 0.384(0.33) 0.454(0.39)
| 11000 0.37210.32) 0.442(0.38)
! 12000 0.361¢0.31) 0.442(0.38)
13000 0.349(0.30) 0.430(037)
14000 0.349(0.30) 0.430(0.37)
: 15000 0.337(0.29) 0.430(0.37)
i 20000 0.326(0.28) 0.430(0.37)
‘ 25000 0.326(0.28) 0430037}
! 30000 0.326(0.28) 0.430(037)
| 35000 0.326(0.28) 0,407(0,35)



Ilpono.Txense Tada. 4

1 2 | 3
40000 0.314(0.27) ! 0,407(0.35)
45000 0,314(0.27) ! 0,3930.3%)
50000 0,302(0.26) i 0.393(0.34)

Hpuvevanue. JI19 pacueTHONH HAapYKHON TEMNEPATYPhI. OTLITHOR 0T £, = -30°C,
NpH ONpEIEICHHH YIEIbHBIX OTOMHTEIbHBIX XaPAKTEDHCTHE CIeIyeT IPHMEHATL
nonpaso4HbIH KOIDPULHEHT @

Tadmua 3
Y 1e16HaA OTONMUTEIbHAS XAPAKTCPHCTHKA §, /KHIBIX 35aHHIT 10 THIOBBIM MPOCKTAM

Pacyernas | Ofvem | Temzenoreri. VielsHas
Tum 33auus TEMOSPATYPA |  3JaHHA Brixxar OTOMHTETbHAR
HAPYKHOTO Vi o XapaKTEPHCTHRA
BO3IYXa Ly | g. Briv °0)
°C l [xxat (u.M”.°Ch)
f %. 2 i 3 3 5
n43/16 ] 226 | 24951 | 5147<3iH2800) | 0.46910.403)
4216 i -26 [ 28676 | 5763:m493760) ! 0.43710.393)
! 030-6/12 | -26 22323 | 335130286230) - 0.337(0.290)
; N 30-5/12 ; -26 33616 | 496732427:30) 1 0.336(0.289)
n30-412 | 226 T 22373 | 327°551281380) 1 0.333¢0.236)
[130-3/12 ! -6 i 3355 4008671422270y | 0.333(0.286)
130-2/12 -26 [ 33603 | 49675°(427150) . 0.336t0.289
M30-1/12 | -26 | 27326 ] 353130(28640) | 0.337(0.290)
H-700J1 | -25 T 49665 | 9158861787200 1 0.429(0.369
M36-2105 1 26 | 18373 ] 1306091293001 | 0.186¢0.160)
‘ 1155-4/12 | -25 | 8422 1907320 |6=000) | (1.5:,'«0.4§31
[ O3s1 .25 [ 13279 | 264001 22-000) i 0.500(0.430)
R -25 (3600 ] 2327 160200100) :0.3710.319
M-4/16 | -6 15820 | 300032238000) | 0.4110.37%
1603 AM-04/120 | -25 36149 | 6274201559:00) 1 03003470
3/16 ! -26 T 33710 | 4832201415 60) | 0.326(0.280)
as3in2 ! -26 45430 | 707451(608290) | 0.354(0.304)
T47/12 ! -26 36547 | 56056m482000) | 0.346(0.300)
[1-68-01/160-2/78 | -25 [ 22828 | 30300%338000) | 0.400(0.3+)
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Tabmua ¢
VaeInHble TEIL10BbIE XAPAKTEPHCTHKH L1 OTOTUIEHHUS @, H BEHTHIALUUH g,

18 00LNeCTBEHHBIX 3AaHUR

YaeabHas Tennosas
Obbem XapaKTepHCTHKR OOUIEeCTBERHBIX
Hanmerosanue 31amus 3JaHHA 1O 3nanuit npu £, = -30°C
HapyKHOMY Br/(m’.°C)[kxarr/(u.m.°C))
obsmepy Vu, | a1a oTomtenns | L1a seHTHIAWE |
i, M° 90 qv
1 2 3 4
AIMHHHCTPATHBHbBIE Jos 0.500(0.43) 0.105(0.09)
313HHA 5.01-10 0.442(0,38) 0.093(0.08)
10.01 =15 0,407(0.35) 0.081(0.07)
Boaee 15 0.372(0.32) 0.186(0.16)
Kayont Ho 5 0.430(0.37) 0.291(0.25)
5.01-10 0.384(0.33) 0.267(0.2%)
Botee 10 0.349¢0.30) 0.233(0.20) !
KusoTearpsi o3 0.419(0.36) 0.500(0.431
5.01-10 0.372(0.32) 0.454(0.39) ¢
Boaee 10 0.349(0.30) 0.442(0.38 !
Tearpst Jo 10 0.337(0.29) 0.447(0411
10.01-15 0.314(0.27) 0.465(0.407
15.01 - 20 0.256(0.22) 0.-:42(0.38) |
20.01-30 | 0.233(0.20) 0.419(0.36) |
Bozee 30 0.209(0.18) 0.395(0.34h !
YHHBEpPMArH. YHHBEPCAMBI. Hos 0.442(0.38) -
MarasuHsl 501 -10 0.384(0.33) 0.093(0.08) !
Bo:ee 10 0.361(0.31) 0.314(0.27)
Jetckite caani H ¢ Ho s 0.442(0.38) 0.128(0.11)
Boee § 0.395(0.34) 0.116(0.10)
Wixoa Jdos 0.454(0.39) 0.105(0.09, :
5.01-10 0.407(0.35) 0.093(0.08; |
bosee 10 0.384(0.33) 0.08(0.07)
JlaBopatopHbie kopryca Jos 0.430(0.37) 1,163(1.00 !
5.01-10 0.407(0.35) 1.105(0.95) !
Bonee 10 0.384(0.33) 1.047(0.90
Beicuie yuedHbie Ho 10 0.407(0.35) - :
3ABEIEHHA, TEXHHKV MBI, 10.01-15 0.384(0.33) 0.116(0.10) |
KO:L1eTKH 15.01 =20 0.349(0.30) 0.093(0.08)
Bo:ee 20 0.279(0.24) 0.093(0.08'
MoK inunKk. Ho 3 0.465(0.40) - '
amOYv1aTopHM. TMcnakceps: | 5.01 - 10 0.419(0.36) 0,291(0.25
10.01 - 15 0.372(0.32) 0,267(0.237 !
Boree 15 |  0.349(0.30) 0.256(02 |
BoabHuim Ho 5 0,465(0.40) 0,337(0.29 |
5.01-10 0.419(0,36) 0.326(0.28) 1
10.01-15 | 0.372(0.32) 0,302(0.26) |
Boaee 15 0.349(0.30) 0,291(0.26) |
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TlponoTxenue 1ada. 6

1 2 3 4
Barn To 5 0.326(0,28) 1,163(1,0)
501-10 0.291(0.25) 1,105(0,95)
Bonee 10 0.267(0.23) 1.047(0.50)
[paye e 05 0.442(0.38) 0,950(0.80)
prE 5,(% -10 0.3840.33) 0,907(0,78)
Boaee 10 0,36](0.3” 0.872(0.75)
| Focmmimust S 0,300(0.43) 0,577(0.32)

i [ 501-10 | 0.42(0.38) 0,335(0.29)

| 1001 =15 | 0407043 | 0293(023)
| Bozee 15 0.372(0.32) 0.754(0.63)
Mpeanpusmia i Hdo$ 0.407(0.33) 0.814(0.70)

i oflecTeennoro nataua. - 5.01 - 10 0.38+0.33) 0.756(0.65)
dadpuKu-KyXHH, ! Boaee 10 0.349(0.30) 0.698(0.60)
DECTOPaHBbL. Kade { . |

i [Toxapusie Jeno . Jo?2 0.538(0.48) 0,163(0.14)

* i 2.01-=5 0.535(0.46) 0.105(0.09) i

‘ ' Bonee S 0.523(0.45) 0.105(0.09) !

j [apamn ! Ho2 0.8140.70) -

! ©201-3 0.698(0.60) - |

' " 301-5 | 0640055 | 081%0.70)

bBoaee 3 0.382(0.:0V 0.756(0.63)

Hpustenanue. [ 1py FHX PACHETHAIX TEMIEPATYT HADYAHOIO BO3IYXA £, OPH
ONPeIEICHIMH VACIBHOM OTONMHTEILHOH XAPAKTEPHCTHRH o CIETYET IPHMEHATD
nonpasoyHbli K0IGPHUHEHT @, 3HAYEHHS KOTOPOro MPHBEIEHH B Tab.1.

TaGasua 7
Y 1e7bHbIE TEILTOBLIE NAPAKTCPHCTHKH ANA OTOILIEHHS o H BEHTHIAAUNH ¢y
1™ NPOH3IBOACTBCHHLIX 3I3HHI

Haymenosanne 31288 OObem Y1eapHas TEILI0BAN XAPAKTCPHCTHKA
! 3JaHMA MO NPOH3BOICTBEHHOrO 3JAHHA o NPH
HapYKHOMY to= =30°C.Br(w’.°C)fsxavian’ °CY]
oomepy, LIS OTOMLIEHHS A8 BEHTHALHH
THiC.M’ q. q»
1 | 2 3 4
Lexa: 10-15 0.35-0.29(0.3-025) | 1.38-1.16(1.1-1.0)
YITVHOTHTE HBU 50-100 0.29-026(0.25-022) | 1.16-1.05(1.0-0.9)
100-150 | 0,26-0.21(0.22-0.18) | 1.05-0.93(0.9-0.8)
MeIHO.TMTeIiHbil 5-10 0.47-0.41(0.40-0.35) | 2.91-2.33(2.5-2.0)
10-20 0,41-0.29(0.36-0.25) | 2.33-1.742.0-1.5)
20-30 0.29-0.23(0.25-0.20) | 1.74-1.40(1.5-1.2)
TepMHYecKIui Ho 10 0.47-0.35(0.40-0.30) | [.51-1.40(1.3-1.2)
10-30 0.35-0.29(0.30-0.25) { 1.40-1,16(1.2-1.0)
50-75 0,29-0.23(0.25-0.20) | 1.16-0.70(1.0-0.6)

M




TIpoxoaxenue 1267
4 ~

1 2 3
KY3HRUHBII Jo 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) 0,58-0,35(0.5-0.3)
l MeXaHOCOOpOYHBIit. 5-10 0.64-0,52(0,40-0,30) 0,47-0,29(0.4-0.25)
| MEXQHHHECKHH. ClecapHoe 10-15 0,52-0,47(0.45-0,40) 0.29-0,17(0.35-0.15)‘l
. OTJeleHHe 50-100 0,47-0.44(0,40-0,36) 0,17-0,14(0.15-0.12)
© HHCTPYMEHTALHOrO
JepeBo00.e104HbII Jo 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(0.3-0.43)
10-30 0.52-0.47(0.45-0.4) | 0.52-0.47(0.45-0.4)
METLLIHYECKHX 50-100 0,44-0,41(0.38-0.45) | 0.62-0.52(0.33-0.45)
. KOHCTPYKILHIL 100-130 0.41-0.35(0.35-0.30) | 0.52-0.41(0.43-0.35)
- IOKPBITHIT (TLT5BAHUYCCKHX Jo?2 0.76-0,70(0.66-0.60) | 5.82-4.65(5.0-4.0)
H ap.) 2-5 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(3.0-2.0)
PEMOHTHBII 5-10 0.70-0.58(0.65-0.60) | 0.23-0.17(0.2-0.15)
0.58-0.52(0.50-0.45) | 0.17-0.12(0.13-0.1)
KOTCALUbLH 100-200 0.29(0.25) 0.70¢0.60 !
- KoTeabHble toTomHTE Iblibie 2-5 0.12(0.10) 0.58-0.3510.3-0.3)
' H NapoOBhLIC! 3-10 0.12(0.10) 0.58-0.3510.3-0.3) !
: 10-20 0.09(0.08) 0,47-0.23(0.4-0.2) |
Mactepesase 5-10 0.58(0.50) 0.38(0.30)
10-1% 0.47(0.40) 0.35(0.2)
15-20 0.41(0.35) 0.29%0.25)
20-30 0.35(0.30) 0.23(0.20)
Hacocubie Ho 0.3 1.22(1.05) -
0.5-1 1.16(1.0) -
1-2 0.70(0.60) - :
2-3 0.58(0.50) -
. KoMnpeccopHsie Ho 0.5 0.81-2.33(0.70-2.0) - ;
| 0.5-1 0.70-0.81(0.60-0.70) - '
i 1-2 0.52-0.70(0.45-0.60) - ‘
i 2-5 0.47-0.52(0.40-0.45) - :
‘ 3-10 0.41-0.47(0.35-0.40)
" ForexepatopHsle 3-10 0.116(0,1) 2.09(1.8
Perenepaus vace: 2-3 0.35-0.87(0.3-0.75) 0.58-0.70¢0.5-0.6)
" CRIaIb! XHMHKATOB, KPacoOK ol 0,99-0.87(0.85-0.75) -
| AT 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&5_-9_-5&

12



[poaorxenue Tabn.7

1 2 3 4
Ck1agsl MoJeeit H riIaBHble 1-2 0,93-0,81(0.8-0,7) -
MarasHHsl 2-5 0,81-0,7(0,7-0.6) -
5-10 0,7-0.52(0.6-0.45) -
BoitoBhie u 0.5-1 0.70-0.32(0.60-0,45) -
aIMHHHCTPATHBHO- 1-2 0.535-0.47(0.43-0.40) -
BCNOMOTATE 1bHEIE 2-5 0.47-0.38(0.40-0.33) ] 0.16-0.14(0.14-0.12)
noMeuIeHHs 5-10 0.38-0.35(0.33-0.30) | 0.14-0.15(0.12-0.11)
10-20 0.33-0.29(0.30-0.25) ! 0.13-0.12(0.11-0.10) |
[Tpoxoansie Ho 0.5 1.51-1.40(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(0.15-0.1)
3
Kasapmbl # nomeuienna S-10 0.44-0.38(0.58-0.33) -
BOXP 1013 0.38-0.36(0.33-0.31) -

MMpuvevanue. 18 IpYruxX pacueTHLIN TeMIEPaTyYP HApYKHOTO BO3IIYX2 [, NPH
OfIpeIeIeHHH  VAEIbHON OTONMHTEIbHOH XApaKTEPHCTHKH ¢, CIeIyeT MPHMEHSTH
MONPaBOYHBIIT KOIYDHUHEHT 4. 3HAYEHHA KOTOPOro NPHBEIeH ! B Ta1. 2.

Tabanua 8
Ten100T224a H30IHPOBAHHLIX TCIIOTPOBOI0B B MOIBAIAN H TCXHHYECKHX MO INOIBAX
33auuit (npu Kodpbuumente dbpexTiBHOCTH H308uHH 0.75)[12]

Fl... ; TenaooTiaqa | M H30IHPOBaHHON TPYOHL. BT/M (kxa/4.M). npH InaveTpe
°C VCIOBHOTO MPOX0I1A. MM
Co1s 20 23 4 32 3 40 F S0 . 65 | 8 : oo 125 150 - 200
1 2 3 4 b3 i6e 7 3 809 10123
50;5;1_61:3_0];”2_7 3_a!é_Q]4_5_a.6_> 76 : 105 |
D102 0138 17212061230 1284 13441387 456 0 55.9 1 63.4 0 903 |
5yl 18 2 [127[30 4364831600158 L8
C12.9 155 18912321258 ' 51.0 ' 3871439 51,6 628 74.0 ! 1015,
60 + 16 - 20 | 4 {30 | 34 | 4L | 3Q [ 3767 ; 88 | 9 132
113.8 172020612581 29.2 1353 [ 43.0 149.0 : 57,6 | 75.7 | 82.6 ' L3S
65 . 18 22 127 ¢ 34} 37 [ 45 | 33} 63 IS | 9L | 106 - 146
L1835 13.9‘:3.2[19.: 31.8 1387 [ 47315421646 17831 91.2 1 1256
0.2 24,30 1 36 il | 50 | 60 69 ¢ 8 | 100 | 116 ; 160 |
172206 258 131.0 1355 1 43.0 ! 51.6 | 59.3  71.4 1 86.0 | 99.8 ! 1376 1
3.2 273 |4 ﬁ!ﬁ;éi 1590 {109 | 127 ' 173 |
189 23.2 02841344 (37.8 473 1359 1 645 774 95.7 | 1092 1 150.5 |
80 24 29 1 35 1 43| 48 | 59 y 71 | 8 ¢ 98 ;119 | 137 189
20.6 24.9=‘o.1!37.0 41.3‘50.7570.1 69.7 843 | 1023 | 117.8 1 162.5
85(3;6;&5;&4*7_5_26“(12 88 | 106 : 128 | 148 | 204
1224267327 [ 404 1 447 | 542 ! 66.2 | 75.7 1 912 | 110.1 ) 1273 | 1754
90 28 [ 34 | 4L | 30 |36 [ 67 | 83 [ 9% U3 | 137|159 219
!‘74 } |' 2 g { ' 3 88.3
1241129201353 (43,0482 1576|714 81719721178 1367}]1

-
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Tpoaomxenue a6 g

1 [ 2 13 4 15 6 1718l o9Tw[niwly
95 | 30 | 36 | M ] 55| 60 ' 12 | 89 | 101 | 121 | 147 | 170 | 23g
258 31.0 {37.8 14561516 619|765 |86.9 | 1041 | 1264 | 1462 | 2015
100 | 32 1 38 [ 47 | 57 ‘ 64 | 77 | 95 | 108 [ 129 | 156 | 181 | 250
27.5 03271404 1490 ! 550 1662 | 817|929 | 1109 1342|1557 | 2159
103 ﬁi~'_|5_0]6_1 68 | 82 | 101 | 115 | 137 | 166 | 193 | 268
29.2 333 143.0152.51585!705|86998.0] 1178 1428 | 1660 | 2284
(10 | 36 = = | 52 | 63 | 72 | 87 | 108 | 122 | 145 | 176 | 205 | 283
3.0 378 1471559 1 61.9 1708 | 92.0 | 1049 | 1247 | 1514 | 1763 | 242
U5 138 27 155169 | 76 1 92 | 14| 129 | 154} 186 | 217 | 299
32.7 204 4750593 654 79.1 | 98.0 | 1109 | 1324 | 160.0 | 18656 | 257
IZO_()&E}S_S'ZQIS_Q-‘B_DOMLQLQJQS&
344 321 1499 619 0 68.8 0 843 | 1032 | 117.0 | 140.2 { 169.4 | 1969 | 2709
1254_2:1|6_1|7_6;_8_4'mmu3mm_72_413’4
36.1 4391525 16341722, 88.6 | 1092|1238 147.1 | 1780 | 2073 | 2855
1300 44 33 7 64 ¢ 80 ; 88 ; 108 | )33 ) 151 | 180 | 217 | 253 | 343
| 37.8 <236 1350 68.8 757 :929 | 1134|1299 1 1548 | 186.6 | 217.6 { 2993
1351 47 26 | 67 ; 84 j 93 113 | 140 | 158 | 189 | 228 | 265 | 365
404 8205761 7201808 972 | 1204|1359 | (62.5 | 196.1 | 2279 [ 3139
[ 140 1 49 39, 71 - 87 + 98 . 119 [ 145 | 165 | 198 | 238 2785‘}
(_ P42 307 061,10 0 748 843 1023 | 1247 | 1419 11703 | 204.7 | 2391

Tabauua 9

[Tounxkarouwnii k03GGHUHEHT Ha TEN100TIAYY CTATBHBIX
3EKTPOCBapHLIX MPAMOOBHLIX TPyO K

YcaoBubili | ‘
IHAMETD, ', 10 ‘ 15 } 20 25 32 40 50
MM !
Ko»dou- 082 | 0.85 | 0.93 0.9 0.9 0.94 0.93
unesT K r [ l J l J

y




Ko>dduunenTs! Tennoornauy 111 MOBEPXHOCTER s H au(5]

Tadmua 10

BHyTpeuHss Korddsun- HapyxHas nosepxnocTs Korpou- |
DOBEPXHOCTH ent Ten OrPAKIAUOMHX KOHCTPYKIMH UeHT Ten-
) no0TIauH 00TIa4K
OrPAKIAOMHX . -
KOHCTpYKIHH Br/(:.°C) Br (;3'.0(:)
(kxav/ [y
(9. w7°Q)] (a. w*°C)
] ] 2 3 4
1. CreH. no:os. 8.7(7.5) | 1. HapyHbIX CTEH. DOKPBLITHH. 23(19.8)
rIAIKHX NEePEKPAITHH HAT NPOe3IaMH H HAT
NOTO.TKOB. X010 IHBIMH (6€3 orpaKIaomHX
NOTOIXKOB € cTerok) noanonssmu B Cepepuot
BBICTITIAIOWIHMH CTPOHTETbHO-KIHMATHYECKO
peOpaMH npH 30HE
OTHOLIEHHN 2. TlepexpoiTuit HA XOI0IHBIMH 17(14,6)
BHICOTBE /1 pedep 01BAIAMHK, COOGLIAIOIHMMHUCA C
K PacCTOSHHIO d HapYKHBIM BO3IYXOM:
MEAKIY MPAHAMH NePEeKPLITHH HA XO.I0IHBIMH (C
COCETHHX pebep OTPAKIIOUTHMH CTECHRAMH)
na <03 MO UTONBLAMH H XO.10 THBIMH
stakamu B CesepHoit
2. Tlotc.xos ¢ 7.6(6.3) CTPOHTEABHO-KIMMATHYECKON
BBICTI TIAKOLIHMH JoHCE
peopaMi npu 3. Tllepexpbmvit YepaauHblX H AT 12(10.3)
OTHOWEHHH HEOTAILTHBAEMKIMH N10IBATAMH €O
ha203 CBETOBBIMH NPOEMAMK B CTEHAX. 3
TAKCKE HAPYXHBIX CTEH C
3. 3CHHTHBIX 9.9(8.5) BO3IYUIHOH MPOCIOHKOI.
donapedt BEHUTIIHDYEMOM HAPVKHbLIM
BO3OYXOM
4. [lepexpniTHil Hal HeOTAILIHBA- 6(5.2) |
€MBIMH [10IBaNaMn O3 CBETOBBIX
NPOEMOB B CTEHAX. pacnojloAen-
HbIX BBbILIE YPOBHA 32M.TH. H Hal
TEOTAILTHBAEMbIMH TEXHHUYECKHMH
MO.IMO/IbAMH, PacOo.TOKEHHBIMH
L HIDKE VDOBHA 3EM.TH [

5



Tad:mua 1|

Nonpasowwsit ko3gdrunent B

[IpoaomknTebHOCTD 3navenuq kodbdruuenta B

HaxXOKIEHHSA B am L1 CHITYUHMX | JUTH OAEKIb!

MOMELUEHIH MaTepHaIa HECHINYIHX | MATEPHANOB

H3J€:Mii. 01¢:KIBI H MaTepHAToB U

TPAHCMOPTHBIX CPEICTB TpaHcnooTa

1 nepsoro yaca 0.5 0.4 0.35

J114 BTOpOrO Haca i 0.3 0.25 0.2

s Tpetbero uaca ! 0.2 0.15 0.12 |
Taommua 12

3nauenns k03pOHUUHEHTOB 3aTEHEHHR CBETOBOro npoeMa ¥ru ¥ H OTHOCHTEIBHOTO

NPOHHKAHHA COTHEHHON paTaLtit Ar it Ky COOTBETCTREHHO OKOH H 3eHMTHBIX QOoHapeit

NeNe 3uauenne xodxbduunenton e Pokek, !
nn ; B JIEPCBSHHBIX IIH | B METALIHYECKHX
‘ 3aM10:1HeHHE CBETOBOIO opoemMa LT2CTMACCOBLIX nepereTax
neperLierax
\ Yru ¥ | kenks | Weu W, keuk |
1 | Jsycaofinoe ocTexieHue !
TCILI00TPAKUOULH M )
NOKPLITHEM HA BHYTPECHHIN !
cTeKIe: i
| » aByxciofiysie cTexIona 0.80 0.57 090 ! 057
l KeTbi B OTHHAPHBIX
| mepemerax 0.75 0.57 0.85 0.57
! e 1BOfiHOE OCTEKIEHHE B :
| CHApeHHBIX [EpeflleTax 0.65 0.57 030 : 057
|'e  asoiisoe ocTexaenue s ’
| pasieabbIX neperieTax
3 _
2 | TpoiHoe ocTexlenue B
| paznensuo-cnapetibix 0.5 0.83 07 : 083
| meperierax S
3 IByxciiofiHble CTEKIONAKSTH U ‘
OJHMHapHOE OCTEKIEHHE 8 0.75 0.83 - -
| pasnemsHbixX nepenzerax L
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Tadmua 13

Ter1100T.1a9a OTKPSITO NPO:I0KEHHbIX TPYGONPOBOIOB CHCTEM BOASHOTO OTOILIEHHS §

( BEPTHRAILHBIX — BEPXHAS, TOPH3OHTATLHDIN — HHAKHAR CTpoKa )

t-t,, | Yeos- Tenrootaaua v TpyGsl ¢, Brim, np t-t,, °C, wepes 1°C
°C HBI
j’;;_‘ Ol T2 [3[4 ][5 6] 78709
MM | |
1 2 1 3 4 5 6 7 3 9 10 [ 11 1 12
10 | 135 16 17 17 18 | 18 20 21 21 22
Pao 23 123 [ 24 | 25 ] 26 28 28 29 ! 30
15,20 J 20 2 [ 2| B |2 22| 28 | 26 28
P26 1 28 1029 30 | 31 4 32 34 | 35 | 36 | 37
20 023 24 | 23 26 28129 3 32 34 33
32 34 1 35 36 38 39 4 42 43 H
25 3 32 4 34 Kh] 36 ) 3 38 41 42 43
30 Tl islalsly wisls 5
32 39 i B H ] 4 30 31 32 34
47 150 ' 52 | se | s6 ' 8 60 | 63 | 64 0 67
40 3 33 0 36 38 60 | 63 63 67 69 n
31356158 60| 6 |65 61690 | 72 731
30 36 1 38 60 63 63 | 62 &9 I 2 4 7
65 1 67 69 | 75 | 77 1 18 81 | 84 ‘ 79 |
10 200028 M| M s 2708 | 28 00
3U [ 032 1032 | 34 435 136 370 38 1 39 41
13 28 30+ 30 3l 32 3 34 33 36 37
8139 g |2l Gl 97 3
0 6|37 W[ N[ B =B 6
5 1 a7 P50l sa 55055 57| 58| 350 ¢ g0
40 23 HoLod6 47 | 49 ] 51 2 33 35 | 6 ¢ 38 |
57 59 1 63 65 66 68 71 7200 74 075
32 6 38 | 60 6l o { 63 67 68 n 3 1
74 1 77 0 79 | 81 | 84 | 8 89 2193 96
40 o4 ' 66 ' 38 10 o i i 3 | 89 82 |
77 1079 . 8 | 84 | 8% ! 8 89 | 92 ' 91 97 !
50 9 8 ;8 87 8 2 9 97 i 180 103 :
93 | o5 | 90 | o1 | 105 | 107 f10 !l 113 ' 115 118 |
10 30 30 ¢ 31 32 32 34 35 | 3B 3 37 1
Nl nlalsis 91% 1% %
13 38 8 13 31 41 I #30M ’ H a3 EL
ol lsnlsis!ss 35!l lea &l
017207 3T [ 29 50 | Sl | 2 | % 3% | 6 | 57 38
63 ! 61 l 64 | 65 | 66 | 68 70 | 71 I 73 73 |
a5 39 | 60 | 62 | 64 | 63 ' 67 68 0 VAR g
75074 176 179 | 80 ! 8 ! 85 | 86 | 8 ' 91 !
T, 16 18 30 82 } 84 | 86 88 EAR X
191 | 92 | 94 | 96 | 99 | 101 : 103 | 106 | 108 | 112
40 | 85 | 86 | 88 | 9L | 93 | % ; 97 | 99 | 10l 103
‘ 100 l 102 | 106 | 108 | 110 l 15 ) 116 | 118 | 121 | 124

.,,
~




[Ipogomxenne Tagy 13

! 2 | 3 4 S 1 6 7 8 9 110 [ 11 T
0 | SO ] 106 108 | I 1| 1I7 |120 | 123 | 125 | 128 | o~
122 | 125 | 129 132 | 135 | 138 | 141 | 144 | 148 | |5,
101738 38739 3 9| @2 [4£ | & & a7
52 | 52 155 1 54 | 56 | 57 | S8 | 59 | 60 | &
1s | 47 [ 49 | 50 31 [ 52| 3 [ 55 ] 55 [ 56 | 55
63 | 65 | 66 ' 671 | 69 | 70 | 1 | 13 | 4 | 3
20 [ 39 [ 6L [ 63 | & | 65 | 66 | 67 | 68 | 20 | 3o
77 1 79 | 80 @ 81 5 18 | 8 | 88 | 8 | 9
60 | 25 | 74 | 76 | 18 79 | 81 | 83 | 8 | 8 | 88 | %
92 | 94 | 9 - 98 | 100 | 102 | 104 | 106 | 108 i 1]p
32 0 94 [ 9 | 98 100 [ 102 [ 105 | 106 | 108 | 110 | 13-
Cnd fnas s a2n | 125 | 125 | 128 | 130 | 132 1 i35
40 4 107 | 109 ¢ 1E U4 {6 | 119 | 12U | 123 | 125 (37
| 127 | 19 |13 135 | 137 | 141 | 143 | 145 | 149 ! |59
SO+ 134 | 137 ¢ 141 143 [ 146 | 149 | 152 [ 156 | 138 © 16
| 1S5 157 1160 164 | 167 | 171 | 174 | 177 | 182 185
] 10 [ 36 138 39 30 750 | 51 | 82 | 52 | 3 55
| P63 L 64 63 66l 67 | 68 | 70 | 71 | T3 7
. [ 15 29 160 el 63 | 64 | 65 | 66 | 67 | 68 10|
; ] 77 079 0 SO 81 | 8 | 84 | 8 | 87 | 8 . 9 !
: 0 7 p 735 17 13| 80 ] 8L | 85 ] 84 | 86 87
| i 93 1 95 . 9 97 | 100 | 102 { 103 | 105 | 107 108 :
! 70000235 93 94 0 9% 97 [ 100 101 | 103 | 107 | 107 . 109
z | C113 ) 114 T N6 18 b 121 123 ) 125 ) 128 | 128 - 131 |
| 32 17 | WO 131 123 | 125 [ 128 [ 130 | 133 | I35 137
| 138 | 141 - 143 145 | 148 | 151 | 153 | 156 | 139 162 |
30, 132 | 135 ¢ 137 120 [ 143 t 145 | 148 | 1S1 [ 132~ 1541
! t 155 L 187 160 163 L 166 ! 168 | 172 | 174 | 178 180
{ 50 l6s 1167 17U 174 [ 178 | 180 | 185 | 187 | 191 194
; | 187 [ 191 " o4 193 | 202 | 205 | 208 | 213 | 215 218
{ I 10 . 36 37, 38 AR} 29 ’ 60 6l 63 64 flf'.;
! ] 75 L 75 0 T8 7 80 | 8l 82 | 84 | 85 86
B R R #8198 8
92 3094 96 | 98 | 100 : 101 ! 101 | 102 105
| 20 88 | 89 92 93 [ 94 | 96 | 98 [ 99 | o1 102,
{ 109 {1 114 ns Ly { 120 | 121 { 123 | 128 127
| 80 [ 25 . L0 [ L3 L3 16 | 119 | 120 | 122 | 124 | 125 138
| 134 1136 . 138 141 | 143 | 145 | 146 | 149 | 151 - 153
| |32 ;139 ) 142 1H 0 16 | 149 { ISL | 153 | 16 | 138 162
| 164 1 166 170 172 | 174 | 178 | 180 | 182 | 186 188
E 30 158 [ 160 1635 166 | 169 | 173 | 174 [ 177 | 180 .1..821
i | 184 | 186 " 189 192 | 195 | 198 | 201 | 204 | 208 210
S0 . 196 | 200 203 207 | 210 | 214 | 217 | 221 | 224 2383
223 | 227 0230 235 | 238 | 242 | 246 | 250 | 255 . 2510
9 1 10 , 65 | 66 ; 67 , 68 | 10 { 11 | 12 | 12 | B I
87 | 88 ! 91 ‘o1 | 95 | 93 | 95 | 96 | 97 @ ¥ .
| ] i

+3




Npozomxenne Tabn. 13

1 2 3 4 5 6 7 8 9 10 [ 11 12

15 | 8 | 84 | 8 | 87 | 8 | 8 ;, 91 | 92 [ 93 | 94

107 ] 108 | 110 | 112 | 141 15 117 | 119 | 120 | 122

20 | 103 | 106 | 107 | 108 [ 110! 112 . 4 | 115 | 116 | 118

128 | 131 | 132 | I35 | 137 ! 138 141 | 143 | 144 | 146

90 [ 25 | 130 | 131 | 134 | 136 | 137 | 138 139 | 132 | 146 | 148

156 | 158 | 160 | 163 | 163 1167 170 | 172 | 175 | 177

32 | 164 ) 166 | 168 | 171 | 173 : 175 179 | 181 | 184 | 186

191 | 194 | 196 | 200 | 201 ' 204 208 | 212 | 214 | 216

40 | 186 | 188 | 190 | 194 [ 196 § 200 202 | 206 | 208 | 212

214 | 217 {220 | 223 | 227 1 229 232 | 236 | 238 | 242

50 | 231 | 235 | 238 | 243 | 246 | 230 253 | 237 | 260 | 264

260 | 265 | 270 | 272 | 275 : 280 284 | 288 | 293 | 296

10 | 713 | 17 | 718 | 19 | 8 ., 81 8 | 8 | 84 | 85

101 ] 102 | 103 ) 105 ) 106 ' 107 108 ! 110 | 112 | 113

15 | 95 | 97 | 99 | 100 | 100 : 101 102 | 103 | 105 | 106

! 122 0 124 1 126 | 128 1 129 131 134 | 135 | 136 | 138

20 | 120 ) 122 ] 123 | 124 1370 129 130 | [32 | 134 | 136

! | 149 | 152 1 155 | 136 | 158 ! 159 162 | 164 | 166 1 169
100 {25 | 149 | 150 | 152 | 134 [ 137 1S9 162 | 164 | 166 167 .
5 i 180 | 182 { 186 | 188 ! 191 194 195 1 199 | 200 . 203 |
| 32 IS8 191 ¢ 193 | 196 | 199 ¢ 200 204 | 206 | 209 . 212 |
| | 222 | 224 1 228 | 231 4 235 0237 239 P 243 | 246 | 250 !
| ; 0 0 204 | 207 f 230 ¢ 233 | 227 ¢ 230 233 1 236 ¢ 239 ¢ 242
| 246 | 250 1 253 | 257 ) 260 ' 265 267 | 271 | 274 | 278 |
' ; 50 | 268 1 272 | 275 | 279 | 284 | 287 292 295 | 299 | 303 |
i 300 | 305 1 309 | 314 | 318 | 322 327 | 330 | 335 ! 339
10 86 ) 87 | 88 | 89 [ 90 f 91 9 94 95 | 9%
| C3 s el s | 97 120 122 024 135 | 1% |
| |15 108 1100 ) 10 L | LS s 16 } 117 | 118 | 120 |
| ! 139 [ 140 1 142 ;o144 | 145 1147 149 1 4S1 [ 153 ! 154 !
| 200 ;1361 137 | 139 | 140 | 142 [ 1= 146 | 198 | 150 | 152 |
] (169 | 171 ! 173 | 175 | 177 1 180 182 : 184 | 187 | 189 :
110y 25 | 169 | 172 | 174 | 176 | 178 : 180 182 1 184 | 187 ! 189 !
| 1205 | 208 3m | M4 | w6 i 29 221 | 34 [ 227 | 330
032 ) 207 ) 210 212 | 216 | 218 25 224 26 | 229 | 232 |
| | 244 | 246 1 251 | 254 | 258 § 260 262 | 266 | 269 i 274 !
010235 | 239 | 242 | 145 | 249 0 253 256 | 259 | 262 | 265
| 271 | 275 | 278 | 282 | 286 | 201 293 | 297 | 300 | 304 |
- 304295 1299 | 302 | 306 | 312§ 31 321 1 324 | 327 | 33Q
! 530 § 335 ! 339 | 345 | 349 | 333 359 | 362 | 368 | 370 !
| 10 ¢ 98 | 99 { 100 | 101 | 102 ’ 10+ 105 | 106 | 107 | 108 |
; | 128 | 130 | 131 | 133 | 135 | 136 138 | 140 | 141 | 143 |
1200 15 | 122 1 125 | 124 | 126 | 128 | 129 130 132 | 134 | 135
156 | 158 | 160 | 162 | 164 | 166 168 | 170 | 172 { 173 5
20 | 154 | 156 | 1S7 | 159 | 160 | 162 164 | 166 | 168 | 170 !
. 191 | 193 | 195 | 198 | 200 ‘ 202 205 | 207 | 209 | 212 |

A

39



Ipoaomxenue Taba. 13

1 2 3 4 5 6 7 8 9 10 1| 1
25 | 192] 194 | 197 | 199 [ 201 [ 204 [ 206 | 208 | 211 | 213 ]

233 1 235 | 238 | 241 | 2 247 | 249 | 252 | 255 | 257

120 [ 32 [ 226|229 | 231 | 234 | 237 | 240 | 242 [ 244 | 247 | 251
266 | 269 | 275 | 276 | 280 | 282 | 284 | 283 | 291 | 295
40 | 257 | 260 | 263 | 266 | 270 | 274 | 277 | 280 | 283 | 286 |

295 1300 | 302 | 307 | 310 | 315 | 317 | 321 | 325 | 329

50 | 321 | 326 | 329 | 333 | 338 | 341 | 347 | 350 | 354 | 358

360 | 366 | 369 | 375 | 379 | 383 | 388 | 391 | 397 | 401

10 97 | 100 | 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 |

1310 0132 1135 1135 | 136 | 137 | 138 | 141 | 143 | 144

15 | 123 ) 125 | 128 | 129 | 129 | 130 | 130 | 132 | 134 | 135

159 1 160 ; 163 | 165 | 166 | 168 | 171 | 173 | 174 | 176

20 | 156, IS8 | 139 | 160 | 163 | 166 | 167 | 169 | 171 | 173 |

194 ' 197 | 200 | 201 | 203 | 204 | 208 | 210 | 212 | 2i5 |
130 ¢ 25 194 194 ¢ 197 | 200 | 202 | 204 | 208 | 210 | 212 | 213 |
[ 234 ' 236 | 241 | 292 | 246 | 249 | 250 | 255 | 256 | 359 |
32 ' 24 ] 248 1 249 | 233 | 256 39 | 261 | 264 | 367 1 270

289 : 290 1 295 | 298 | 303 | 304 | 306 | 311 | 314 | 319

| 40 =78 © 28] | 284 ) 288 | 292 | 295 | 300 [ 302 | 305 ) 308

i 320324 00327 00331 | 334 | 340 | 342 | 347 | 350 | 354
50 | 38 7352 355 | 360 | 363 | 369 | 373 | 378 | 382 | 86 |
390 0 395 ¢ 400 | 405 | 409 | 414 | 419 | 422 | 428 § 432 !

fTpusenanue. Tertooraaua TpyO npuuata: npi oy 20 50 MM BKIIOMMTENBLHO I TPYO
NerxHxX M OObIKHOBEHHBIX: MPH dy CBuIlE 50 MM — 21A TpYS CTANBHBIX JIEKTPOCBAPHLIX

MPAMOLIOBHbBIX.

KoxpduuneHnTni Tercionepeaun oTonuTebHbIX npuGopos Kp

TaGnuuald

Tun Harpesare.bHbX 1pudopos |
|

Koxdduunent TEMIONEPe1aH OTOMHTEILHOrO
npuGopa Kp, Br/(M".°C){kxan/(4.m.°C)] npu
TeMnepaTyYpHOM Hanope npxdopa. °C

| 50-60 60-70 70-80 80-100
1 2 3 4 5
Paaropsi uyryHuse:
cpemHue 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) |
Pamwatopnl crateibie :
OaHeNbHEle 9.9(8.5) 10,5(9,0) 11,3(9.5) 11.6(10.0)
TTHCTOTPVOHBIE 6.43.5) 7.7(6.0) 7.6(6.5) 8.1(7.0)
TpyOl gyryuusie peGpucThie:
B OZHH psl 5.2(4.5) 5.3(4,6) 5,6(4.8) 5.7(4.9)
8 [IBa pafa 4.8(4.1) 4,9(4.2) 5,0(4,3) S.1(44)
B TPH psana u 6oee 4.2(3.6) 4.3(3.7) 4.4(3.3) 4.43.9)
|

30




INpo1o-okerne Tabn. 14
1 2 3 4 5
Persctps! u3 cTa1hHRX TPYO:

B OHY BUTKY, Dy <40 MM 1I3.4(11,5) | 14,0012.0) | 14,5(12,5) | 14,5(12,5)

10 )¢, Dy=50-100 MMm 11.6(10,0) | 12,2(10.3) | 12,8(11,0) | 13,¥11,5)

1o Ke. Dy 2 125 mum 11.6(10,0) | 12,2(10.5) | 12.2(10.5) | 12.2(10,5)
Perncrps! 13 CTATBHBIX TPYO!

B BE H §0:1e¢ HHTOK 11,6(10,0) | 12.8(11,0) | (13,411,5) | 13.4(11,9)

Dy<40mu 9.3(8.0) 10,5(5.0) 10,5(9,0) 10.5(9,0)

10 %€ . Dy 2 50 Mmwm
Konsextopn 6e3 xo&yXa ( THNA |

KIT, "ITporpece”." Axxopa" u 4.8(4.1) 4.9(4.2) 5,0(4.3) 5.1(4,4)

ap.)

KoHBekTOpH ¢ KO:xYXOM THIA: 4.8(4.1) 4.9(4.2) 5.0(4.3) 5.1(4.49)
"Yuusepcat” 4.7(4.0) 5.8(5.0y 6,5(5.6) 7.8(6,7)
"Komdopr” i

BumeraLnyecknii npudop 3.90.) 6,5(5.6) 7,2(6.2) 8.6(7.4)

"Kopa11"

Tabamua 15

Y.1eabHbli p2cX0d TCILIOHOCHTEAR KA OTOMACHHE ¢, TPH 3ABHCHMOIN cXeMe
IPHCOLTHHEHHSA CHCTCM OTOTLICHHA K TEILIOBOH CETH,

Y 1e1sHbIH PACX0T TEILIOHOCIHTER £, KI/BT {kr/ (xxkavv)], npu pacueTiof
PA3HOCTH TEMAEPATYPH TerLIoHoCHTEAR AT, =17, - T,, °C

95-70 10s-70 | 120-70 130-70 150-70
0,034 0.02457 l 0,0172 00143 0,01075
0.040 . 0.02857 | 0.020 0.0167 00123

Tadanua 16
PacueTHble mapavMeTpsl BO3IYXa H KPATHOCTL BO3IyX000MeHa
B MOMEIUEHHAX KHIbIX IdaHHHA (1]

¢ PacuerHas KpamiocTs 803 IyX000MeHa HIH KQIHYECTBO
. TeMCpanpa VILIREMOTO 803.1vXa NOMELICHHA
[MTomewensne ; panp h : yXa 3 1
| BolayXaB [TpuTok | Berrsoxxka
! XonoaHws
| nepwoa roaa. °C
1 : 2 3 1 4
JKunas KoMHaTa KBapTHp H.IH 18(20) - 3M° /g Ha | M™ KITBIX
00 mexKHUTHA JoMelme Hi
To xe. B paiioHax ¢ 20(22) - To xe
TeMIOeparypol Hauoonee
XONOJHOH NATRIHEBKH
(obecnewennoctio 0.92) -31°Cu
HHXe

£1




[Tponomxenue tady 6
=701 1g

] 2 3 4
KyXns KBapTHpbI H OGLIEKUTHS. 18 - T
Kybosas:
C JNEKTPOMIHTAMY He menee 60 w’/y
C raz’oBsIMH [LIHTAMH - He menee 60 w'/y npy 3
KOHGOPOIHBIX Miliray
He menee 75 W/a mpy 3
XONDOPOMHBIX MTkTax
He menee 90 M’/4 rpy 4 _
XOH(HOPOUHLIX MKTay
CyuwntsHblit wKad 118 01K Ibi - - 30m/g
H OOVBH B KBapTHPAX ,
Baxnas | 23 - 25wy
YoopHas HHAMBHIYLIbHAR } 18 | vy
COBMELICHHOS NOMELICHHE i 25 - 50’9
YOOPHOIt # BAaHHOH !
To &e, ¢ HHLIBHIYLIbHBIM I 18 - 50 M’y
HarpeBOM ]
YMmbisa1bHas 00U1As i 18 - 05M'y
Jvuresan ooOwas ! 23 - SMiiy
YGophas oouas 1 16 - 30 wiuva lyuwrazw 25wy
ka | nuccvap
FCapacpodnas KOMHATa 1 1 18 - 1LSM7y
YHCTKH., YMBIBALHAA B :
OOUICHKHTHH 1
BeetnOwoub, o0wisil KopHIop. 16 - - i
NPeaHAf, TCCTHHYHAL KICTKA B
KBAPTHPHOM JOMC l
Bectudioas, obuinii kopiaop. 18 - -
peaHss, JICCTHHYHAA KICTKA B
OOLLCIKHTHH !
Moveueine 115 KyIbTYPHO- : 18 - !
MacCOBBIX MEPONIPHATHH. !
OTIBLIXA. YHCGIBIX H CHOPTHBHLIX |
JAHATHIH. NOMEUIeHHA 117 i
LIMHHHCTPALMH H (ICPCOHAId .
[Toctupoynas 15 Ho pacyery. 7wy
1O HE Meliee 4 e
aaannsHad, cywmnbHas B | 15 Lo pacuery. R
OOIEKHTHSAX : Ho He wenee 2 ]
Khazosbie 119 XpaHEHHA [IHYHBIX 12 - 05M 4
BetUueH. CIOPTHBHOFO HHBEHTAPA.
XO3RIICTBEHHbIE 1 OeIbeBbIE B |
OOUIEKHUTHH i I
[Tanata H304ATODA B OOLNEKHTIH 20 l - | B
MaunHHoe noMetetine IPTCB ! b ‘ - Mo pacuery. Ho He MEHEE
! 05w 4
MycopocGopoutas Kamepa g 5 I m'ru (4epes cT801

MYCOpOpOBoIa)




Mpuvevanua & mada.l6: 1. B yriosbiXx NOMEMIEHHAX KBAapTHp M OOmexHTHi
PacueTHYIO TEMMEepaTypy BO3IyXa caelyeT OpuHHMars Ha 2°C Bulue ykasaHHo# B
Tadnuue.

2. B necTHHwHsIX KleTkax gomoB 1w IV kmmarudeckoro paiiona m 11 B
KTHMATHYECKOro MoIpaioHa, a TaKke JOMOB C KBAPTHPHBLIM OTOILIEHHEM pacyeTHas
TeMIepaTypa BO3IyXa He HOPMHpYeETCS.

3. Temneparypa BO31yXa B MaLIHHHOM MOMELIEHHH THOTOB B TEILIHI NEPHOI roIa He
20.kHa npessimars 40 °C.

4. 3HayeHHA B CKOOKAX OTHOCKTCA K JOMaM LIA NpecTape:IbiX H ceMell ¢ HH3ATHIaMy.

Tadmua 17
Pacyernas TeMmepaTypa BO3IYXA H KPaTHOCTh BO3.IYXOOOMEHA

B JETCKHX JOLKOJIBHBIX YupeAIeHHAX [18]

PacyetHas Temneparypa | KparHoeTb oOMena Bo3TyxaB | 4
pan P \
MoMemmenue sormyxa. °C
sIAIB. | slLlll s IV s\ IE T 80 3cX
ir KIMMATH | KTHMAOTH K THMATHYCCKHX KIHNITHYEOURY
KIHMITH | -HECKHX | -4eCKOM N03panoHAX paAHAX 1
9ECXHX [XUHOHAX | paWoHe HOETIOMCHMEM
10 2ps H ILN3B.T
oHax IB. 14 NOITROHOR
KIAHMATH MPHIOK Bhi T IPHTOX IMTIKXA
HECKHX
NOJIPUH-
OHAN
! 2 3 4 3 6 7 8
(pynnosas. pazaceain- 23 22 21 2.5 1.5 - 1.5
Has 2-# rpyTinw paxtiero
BO3pacTa i 1-H MaIa1weit .
| rpvanst |
[pynnossie [
palaeBaTbHbiE:
b .- -5
2-# sramwed rpynnet | 22 21 20 235 1.5 - .
: ~ e
cpeIHeit U CTapuIHx 21 20 19 =5 1.5 - .
pynn
Tvanertusie:
ACETBHBIX MPyTIN 23 22 21 - 1.§ - 1.5
JOWKO:TbHBIX MPYTIN 21 20 19 - 1.5 - 1.5
byvideTHbie I 16 | 16 6 | - 1.5 - 1.5
3aThl 118 MY3BIKATLHBIX 2 19 18 23 1.5 - 1.5
H MMMHACTHYECKIHX
3AHATHH
[TporyiouHbie BepasInl 12 - - [To pacuery, Ho He Meree 20 M3/4
Ha | pedeHxa
[Momemenis dacceiita 30 30 30 [To pacqery, Ho He Meree 30 M3/4
11 06yueHuA Jerei Ha | pebeHka
IL1aBaHHIO

i3



Tabauua 18

Pacuetnan Temneparypa Bo3ayxa M KpaTHOCTb BO3TyX006MeHa B 31aHHAX mKO.1.
MIKO.1-HHTEPHATOB H NpodeccHOHANBHO-TEXHHYECKHX yyeOHbIX 3aBe1ennil (18]

PacueTnas Temneparypa KpatocTs odmena |
Bozayxa. °C poinxas l g
IA. 1B, T 11, 11 v npHTOK | BLITAAKa
[Tomemenue KIHMA- | wnumaThyec- | KTHMa-
THHEC- | kne pafionst | THYEC-
Kie HIB.m KHH
o1~ | waumaTuuec- | PaioH
P3HOHBI | e nonpait-
OHBbI
Kaaceubie noMemienis. 21 18 17 16 M’ /g Ha | uex,
y4eOHble KAOHHETBI,
1a00paTOPHH
YyeOHsle MacTepeKHe 17 15 15 20 ' 4 Ha | wea.
ANTOBBIf 301 — eKUHOHHAA 20 18 18 20 M  yua | vel
AYIMTOPHA. KIACC MEHHA |
MVIBIKH — KTVOHAA KOMHATA
KpVvKKORAIC NOMELIERHR 21 18 17 - Co 13
Cuanbisie KOMHATL! UIKOJ- 18 16 16 - 4 13
HHTCPHATOBR M HHTCPHATOB (IPH '
LWKO 12X
Tadanua 19
[1:10THOCTL BOIaYXA NPH HOPMAILHOM ATMOCHEPHOM
nasacuun 0.1 MIMa (760 MM pr.cT.)
Twucl {Lwr { Tewne | Maor | Temae | (Lot [ Temue | (ot | Temne | (Lot | Tewae [Lwor
paTy- | HOCTH | paTy- | HOCTL | paTty- | HOCTB | paty- | HOCT® | parmv- i HOCTL | pamn HOCTS
pa.’C | p. pa."C p. pa."C p. pa."C p. IpCi p. |Pa.C o
| wrw xriw' krim’ KTin' | KE'M KT W]
Iof 2 3 4 5 6 7 8 9 . W i i1
< | 1338 <22 1405 -4 1.312 14 1.23 33 0 154 2 1.086 |
239 1.3 -21 .4 -3 1 1.308 15 1.226 4 . LIS 82 1.083 |
38 LS -20 1.396 -2 1.303 i€ 1222 1 35 1.1 ) .08
37 11495 | -9 1394 | 1 11398 | 17 10217 | 36 Tas2 | & 1076
36 1 149 | <18 | 13851 0 1293 [ 18 [ 1213 | 37 L1391 36 1073
235 4 1483 ] <17 1 1379 [ 1,288 19 1209 | 38 1135 J 3T 107 |
411476 | -16 | 1,374 20 | 1284 20 1205 39 1 Li32 ] 338 1.067
33 LA <15 ) 1.368 311,279 21 1.201 30  i.128 ) 1.063
32 0 1465 | <14 | 1.363 4 1127s 22 Trae7f av il e Los
31 | 1458 -13 | 1358 | 5 127 | 23 11195 | 42 1021 | 6r 1057}
50 | 1452 -12 | 1353 1 6 | 1265 | 23 [ 1.189 | 33 L1371 63 1.054]
-29 1.6 -i1 1.348 7 1.261 25 1.185 44 1114 03 _1_0_2.‘-—
28 | 143 | 10 [ 1392 ] 8 | 1256 ]| 26 | LI81 | 35 | 111 | 63 . 1048
37 114351 9 (1337 9 112521 27 | 177 | 46 1 1.107 | 65 1.0
26 | 143 | 8 | 13331 10 | 1248 | 28 | 1173 | 47 1 1103 | 66 - 1041
35 [ 1423 | 7 | 13271 11 11283 29 | 1.160 | 48 1.1 T 1038
21 | 1318 ] 6 [ 1522 | 13 [ 1239 | 30 | 1165 ] 49 1 1.096 | 68 10351
33 (1A ] =5 [ 1517 ] 13 [ 1235 | 31 | 1161 | S50 1 1.093 | 69 . 1.032]
32 [ 1,157 | ST 1 109 | 70 1.029

34



Tabnuua 20

OTHOWIEHHE KO.IM4ECTBA TEIL1a, TEPAEMOTO C BO3LYXOM, YXOALIHM depe3 OTKPHITHIH

npoewm Hapyxy Q/Q3

OTHowenue
[TOWAIH [1poeMa K
II0UIATIH meei

OTHomEH e KOTHYECTBA TEIL1A. TePIeMOro ¢ BO3IYXOM,
YXOIAMAM Yepes OTKPbIThL apoeM napyxy Q’/Q3 , npu

OTHOCHTEILHOM pacXo.le Bo3TyXa g

F=Fpp/Fu

1.0 + 0.9 0.8 0.7 0.6 0.3
10 | 02: | 018 0.16 0.06 0 -
20 I 058 ¢ 0.6 0.20 0.13 0.06 0.02
30 | 042 7 034 0.27 0.20 0.12 0.06
40 | 030 ' 043 0.35 0.26 0.18 0.11
50 | 0.60 + 031 0.42 0.34 0.24 0.16
60 | - i 060 | 039 0.40 0.30 0.20

5



Tabanya 9
Hopabl pacxona ropayeft Boas! B cpemine CyTKH npH TeMneparype 55 oC

(CHu=lT 2.04.01 -85*)

BoaonotpeQirrenu

HMamepu-

Hopma pacxona ropsiueff BOTBL 1 )

—_— ]

Tellb B Cpeasite B OVTKH B 33C HAHOQTbluerg
CYTKH HAHOQTh- BO10NOTPet ety
lero
BOI0NOTPES
JeHHA
! 2 3 4 5 ——
1. A nbie JoMa 1 &HTEID 1
XBapTHPHOFO THAA ¢
UEHTPATHIOBAHHbIM
rOpPA4YHM BOJOCHAOKEHHEM,
060pya0BaHHbIE:
YMABANLHHKAMH, MOHKAMH 85 100 79
H IYLUaMH;
CHAAYHMH BOHHAMH,
00O0pPY10BAHHBIMH  TyLUAMH; 90 110 9.2
¢ sauHamu Ankuon 1500-
1700 MM, OGOPYI0BAHHBIMH € 105 120 10
Aywam
WHITKIE JOMA BBICOTOI CB, 118 130 10.9
12 9TaKelH C UCHTPATHIORAHHBIM )
fOpRY M BOJOCHIUNRCHHEM H
NOBLILICHHBMH TPCOORAHHAMM K
HX mmrovcrponcrny
2. OOWEeXHTHA: | KuTeas
C OOUIMH Ty (LUEBhMH, 50 60 6.3
C IYUIAMH I'Tp" BCCX
AHNMX KOMHATAX,
C OOWHMH KYXHAMH H 60 70 8.2
DAOKXaAMH JYWEBKX Ha ITAKAX
NP KHIIBIX KOMHATAX 8 KAKIOH 80 90 7.5
CCXUMH JOIHMA
3. FOCTHHHUBL, NAHCHOHATDI | | KHTEIb 70 70 8.2
H MOTE.TH C OOWHMH
BAHHAMH H IYIIAMH
4. FoCcTHHHLBL Y | | xuTeas 140 [40 12
NAHCHOHATHI C JYIIAMH BO
BCEX OTIEIbHbIX HOMEpPAX ]
5. FoCTHHHUBI ¢ BAHHAMH B | | xuTE®
OTIeIbHBIX HOMepax. Y%
ofinero 4Kcia HoMepoB:
1o 2S 100 100 10.4
Jo 75 150 150 15
100 180 180 16
6.bonbHHLbL: 1 koiixa "T
€ OOLIMMH BAHHAMH H 75 75 5,4

RYmeBbIMH

86




1

2

)

© CaHHTAPHHIMH YInaMit
PPHOAHAEHHBIMH K NANaTaM,

HHOEKLIOHHBIE

1 xofixa

90

110

90

110

1.3

9.3

7. CaHaTOPHH H I0Ma
OTAbINA:
C BAHHAMH an BCZX AILTBIX

KOMHAaTAX
¢ JVWAMH fIPIt BCEX AILTIBIN

KOMHATax

1 Kofixa

120

~J
th

4.9

8.2

8. [ToaAUKTHHHKHY H
aMOy.1aTOpHHK

]
O0IbHGOI
B CMEHYV

L
(@)

1.2

9. JletcrHe SCaH-CAIbl:
C JHeBHBIM MPeObiBAHHEM
aered
€O CTOJOBBIMH. pado-
TAIOWHMH  HA 10T haod-
pHKaTaxX
€O CTONOBBLIMH. pado-
TAOULIMH HA CbIPbE. H
[pAMeUHbIMH, 0O00DY 10RAH-
HBIMH 2BTOMATHUCCKHMH
CTHPAILIBIME MM HAMH
€ KPNFAOCYTOUHBIM
peObIBULHEM JeTe:

CO CTOIOBBLIMK. Pado-
TAKIHMH  HA NOTV(pao-
pUKaTax

€O CTOI0BBIMH. PA0O-
TAIOIHMH  HA ChIDbE. H
[1PAYCHHBIMH, OGOPY.10BaH-
HbIMH ABTOMATHYCCKHMH
CTHPATLHBIMH MALUNHAMH

I
peOeHOK

MK

16

40

4
;/l

10.[ToHepekue Jareps:

€O CTO.TOBBIMH. Pado-
TQIOWHMH Ha CbIPbR. M Npa-
YEYHBIMH. O00PY 10BAH-
HBIMH ABTOMATHYECKHMH
CTHPATHbHBIMH MALTHHAMH:

€O CTO.I0BLIMH. pago-
TRIOWHMH Ha Mo.Tyhaod-
PHKaTaX. H CTHPKOIt Oebs
B UEHTPATH30BAHHBIX
TPaYeYHbIX

1 MecTO

40

40

30

L1.[Ipaveunnie:
MEXHH3IHPOBAHHHE
HEMEXAHI3HPOBAHHbIE

| xr
CYX0ro
0eTne

25

15

25
15

8t

Ilpoponkenne tadn. 21




TpoaoaxkeHue 1ada, 24
20121

1 2 3 4 5
12.A1MHHMCTpaTHBHbBIC I pado- 5 7 2
3aHHA TAIOUIHH
13. YueOusie 3ageienns (B | | ywawmun- 6 8 1.2 T
T.4. BBICLIHE H CPEIHHE <t u | ape-

CNEeUHATLHBIE) C TYUIEBBIMH m:f::a'
NPH FHMHACTHYECKIX 3a/1aX
H Oyderamin.
PeLIN3IVIOWHMH TOTOBYIO
NPOIVKUHIO
14. Jladopatopuu Belclsx | | npudop 112 130 216 ]
H CPEIHHX CTIEUHATBHBIX B CMeHy
JaBeen i
15.00Gueo0pasoBarebhbie | ! yuauui- 3 3.5 ] ]
WKO.IbI € IVUICBLIMH NIPH A nl npe-
FHMHACTHYCCKHX 37X H nofaga:
o Tens B
CTOTOBBIMH. PACOTAUOUMMHA | cyeny
Ha noavéadpHkaTax: ’
O 7KC € NPOLICHHBIM ICM 34 3.1 1
16. [Tpodecenoninio- i ywaumne 8 9 1.4
TEXHHUYCCRHE VHIIHUL ¢ cxw | npe-
JYUICBLIMM 11PK nodana-
&b B
FHMHACTHYCCKHX 3W1AX ¥ P
CTOOBBLIMH. PASOTUOUIHMHU '
Ha noaygadpukarTax
17.lLKoAbI-HuTepHATHI € | yvawmit-
NOMEILIEHHAMH: anl npe
YUCOHBIMH(C TYIUCBLIMH | | ooned 2.7 3.2 1
M ’ TENbL B
MPH FHMHICTHHCCKHX CMeHV
3anax); | mecto
CNILIBHBIMH 30 30 6 ]
18. Havyno-uccaeaosa- 1
TEILCKHE HHCTHTY I H padcoTAO
1aGOpaTOPHH: WHR
XHMHUUECKOro npoduas 60 80 8
OHOIOrHYecKoro npoduas 33 75 8.2
dr3nueckoro npodraa 15 20 1.7
€CTECTBEHHbIX HaYK 5 7 1.7 ]
19. AnTexu: 1
TOProsblit 3a1 1 noacod- | padotaro 5 7 2
HbI€ NNOMEUIeHHS muH
1adoparopus NpHro- 55 75 8.2
TOBJIEHHA 1€KAPCTB I

23



[Tponomkenne 1a6a. 21

— 1 2 3 4 S
I
20. [pempHATAA | yeaos- 12.7 12,7 12.7
OGILECTBEHHOTO ITHTAKHA: Hoe
I8 IPHTOTORIEHHA TTHLULH, 61010 112 11,2 1 1’2
peatisyemoli B oGe1eHHOM 3ate
Mpo1aBaEMOii Ha 10M
21. MarasHHsL: 1 Pﬂ&im-
NpoI0BOILCTBEHHBIE rouuni 8 63 65 9.6
cmeny (20
™M™ TOpro- R
NpOMTOBapHbie Boro 1213) 3 7 2
22, Mapstrvaxeperite I padosee 33 3s 4.7
MECTO B
CMEHY
23. KitHoTtearpsl | MecTo 1.3 1.5 0.2
24, Koot 1 MecTo 2.6 3 0.4
25, Tearpol:
LIS 3pUTCICH 1 mecTo 3 5 0.3
118 ApTHCTON ! aprier 23 25 2.2
26. Crantousl 1
CIOPTIXTR:
. 1 MecTo
13 IpHTCILit ] 1 0.1
113 GHIKYALTVPHHKOB I din-
(¢ yueTOM npHenma 1ywa) Ky NP 30 30 25
HHK
11 CHOPTCMEHOB i cnopr- 60 60 5
CMCH
27. MaasarensHbie
dacceitHst:
IR 3pHTEei 1 mecTo 1 1 0.1
118 CIOPTCMEHOB I cnopt- 60 6 S
CMEeH
28. Bann: 1 noce-
1% MBITBS B MbLIBHOM ¢ | THT®TE - 120 120
TA3aMH HA CKaMbAX H
OTI0.1aCKHBAHHEM B TyUIe
TO K€ C MIPHEMOM - 190 190
0370POBHTENbHbBIX
IpOUSIYP H OMO.1aCKHBA- -
HHeM B Tywme -
TyuIeBas KaOHHa 240 240
BasHan xabuna 360 360
29. IviueBbie B GLITOBBIX | nywe- - 270 270
NOMEMEHHAX TpOMBILLIEY- | B3* &
HBIX Mpe n B CMEHY
LHBD INPHSTHH

89




Mpoaomkenne 1aba. 2}

1 2 3 4 5 )
30. Llexu ¢ rennossLIene- lyer s - 24 8,4 ﬂ
HHUAMH cabitie. 84 k1K Ha cuey
1 My
31. Ocratsusle uexit lue1 s - 11 44 ]
CMEHY
Mpuseuanus:l. Hopsms! pacxola BoIbl YCTAHOBJEHBI I8  OCHOBHLI.

notpeduTeneit H BKTOYUOT BCe JONOJHMTENbHble pacxodbl (00CTYKHBAOWIY

NCPCOHATOM, TylIEBBIMH 119 OOCTVAHBAIOWEro NEPCOHATA. MOCETHTEAAMH, HA YOOpky
MOMeLIeHHIT | T.11.).

[MotpeSaetiie BOIBI B IPYTINOBBIX JylUEBLIX H HA HO/XKHblE BaHHBI B ObITOBbIX
3AQHHAX M [OMCIUEHHAN M[POM3BOICTBEHHBIX MPEANPHATHIL, HA CTHPKY Oeapa 8
MpayedHLIX H NPHIOTOBICHIE ML HA NPEANPHATHAX OOIIECTBEHHOTO MHTAHHA. a TAKCKe
HQ BO0.ICHCOHBbIE MPOUSIVPH! B BOJOICHSOHHUAN. BXOIALIMX B €OCTaB OOIbHMY,
CAHATOPHEB H MOTHATHHHK. HALICKHT YHHTBIBAT AOMOTHHTEILHO.

HacTtoswie TpeOOBaHHA He PACMPOCTPAHAIOTCA HA MOTPEOHTE:1eil. 14 KOTOPbIX
YCTQHOBICHB! HOPMbI BOIOMOTPeOIcHHA, BKIOHAIOILNE PACX01 BOIbI HA YKA3AHHbIE
HYWK3BL.

2. L1s Bo20NOTPeOHTE G MPUKIAHCKHX 3AaHHA, COOPYKEHHIT H NOMeUICHIT, He
YKA3aHHBIX B HACTOAWE ! TAOIHUE, HOPMBI PacX01a BOIbI CAEIYET NPHHHMATL 14
noTpedHTe e, AHLTOMHYHBIX (10 XAPAKTEPY BOIONOTPLO ICH A,

Tadanua 22

Monpasoynblii KOXPHHUHEHT K PACXOIAM TCIIA IPH PAYTHYHOH MPOAONKHTCILHOCTH
PA0OTHI CHCTCMBI FOPHYEro BOJOCHAOKCHHA

3c

MpoaciiANTEIL [Tonpanounsiit xoXpOHUUHEHT K pacNoaaMm TeILia npu
HOCTD padatL HPO0TRHTCLIOCTH PAOOThE CHCTEMbL FOPHYLTo
CHCTEMbI FOPRUCTO BOIOCHAVKCIHSA B CVTKH, Y
BOIOCHAOKCIHHA B 6-10 i 11-15 ; 16-24
HEQLTH, CVT. . .
| 2 ’ 3 ; 4
AIIBIE JOMA KBAPTHPHOIO THIIA
C \MbIBLIBHIIKAMH, MOHKAMH. IvIAMH
4 1 0.63 j 0.74 | 0.79
3 0.69 i 0.80 | 0.86
6 0.72 | 0.85 t 0.93
7 0.76 ! 0.91 | 1.0
C CHARYHMH BAHHAMH H IVIaMH
4 0.72 i‘ 0.79 i 0.83 B
3 0.75 : 0.84 i 0.89 B
6 0.77 i 0.88 i 0.94 B
7 | 0.80 i 0.93 i 1.0
¢ BanHam# ATHHOH 1500-1700 MM u vmamu

4 i 0.76 : 0.82 0.85
5 0.78 | 0.80 0.90 |
6 0.80 i 0.90 | 095 |
7 0.85 [ 0.94 | 1,0 |



IIpoaomxkenune 1adn. 22

1 [ 2 [ 3 [ 4
NpH BbicoTe 30aHHA 6ostee 12 rraxkeit
4 0.80 0.86 0,89
5 0.82 0,90 0.95
6 0.34 0.95 1.0
7 0.87 0.99 1.0
OBWIEAGITHA
¢ 00muUMH IYIIeBLIMH
4 l 0.68 0,76 0.81
5 | 0.71 0.82 0.87
6 l 0.74 0.86 0.94
7 | 0.78 0.92 1.0
C OOUIHMH TV UCBbIMH. MPAYEYHBIMH, CTOIOBLIMH
4 | 0.63 I 0.74 0.79
5 | 0.68 0.80 0.86
6 | 0.72 0.85 0.93
7 i 0.75 0.91 1.0
TOCTHHHULL, MOTEJH. TAHCHOHATDI
¢ OOUIHMH BAHHAMH H IVIIAMH
4 | 0.66 | 0.69 0.74
3 | 0.71 0.76 0.81
o I 0.77 0.82 0.91
7 i 0.33 0.89 1.0
¢ BUHHAMH H TYIHAMH RO BCEX HOMEPAX
3 l 0.53 0.53 0.34
5 i 0.68 0.69 0.69
6 t 0.84 0.84 0.85 J
7 : 0.99 1.0 | 1.0 |
€ BAHHAMI I TyWAMH 10 25 % 0T OOLCIO YHC.IA HOMEDPOB i
4 | 0.63 0.65 | 0.69 !
3 | 0.70 0.74 0.78 !
6 ' 0.79 0.825 0.895 !
7 l 0.87 0.92 | 1.0 |
C BAHHAMH H Tymamu 10 75% ot oduiero uncia HoMepos i
4 | 0.36 0.57 0.59 |
5 | 0.68 0.71 0.72 !
6 I 0.82 0.835 0.835 ;
7 I 0.95 0.97 1.0 '
CAHATOPHH OBUIETO THITA. AOMA OTIBIXA. BOJIbHHLbI |
¢ OOUIMMH BAHHAMH U JIYUIAMH ‘
4 ! 0.75 0.81 0.84
5 ! 0.77 0.85 0.39
6 | 0.81 0.90 0.95
7 E 0.31 0.94 1.0
C BAHHAMH NpPH BCEX KOMHAaTax
4 0.57 0.63 0.66 ‘
5 0.66 0.75 0.77 i

91




6

" Mectoucnocob

YaenoHoie Tennoswie notepu TpySonposoaamMu cHCTeMbi ropayero scgocHabxeHns

}—

Tabnunuya 23

Py 1pyBonpoaonamy, BT/ M (kkan/+ M), npu AuaMeTpax yCNOBHOIO NPOXOAA, MM
40

npoknaax TpyGonpoeoga 15 20 32 70
1 2 3 4 5 6 7 8
naeHblie noganume
CTOSKM NPU NPOKNAAKE uX 19.8(17.0) 22.2(18.1) 27.2(23.41
B wrpabe nnu i - - - - 25,4(21,8) 28,5(24,5) 34,9(30,0)
KOMMYHUK3LIMOHHON
WIAXTE N3IONUPOBAHHbIE
BoaopaabopHble CTOAKK
Be3 nonoTeHuecywuTenen
W30NMPOBAHHLIE NPU 11.3(8.7) 12 6(10 8) 13.8(11.9) 15.7(13.5) - ~ -
NPOKNagKe B WaxTe CaH- 14,9(12.8) 16.5(14.2) 18.3(158.7) 20,7(17.8)
TEXHUYECKON Kabunbl,
6opoane MnNn KOMMyKaHN-
KAUMUOHHOW 1iaxTe
To we, ¢ nonoTeruecy- = 207(17.8) | 241(207) | 294(25.3) - . =
lunrenaMi 27.2(23.4) 31.7(27.3) 38,7(33,3)
Boaopa3sbopHbie cToRxH
HENIONUPOBAHHLIE NPY
NPOKNAZKE uX B LUAxTe 24.1(20.7) 29.7(25 5) 35,1(30 2) 44,0(37.9)
CaHTEXHU4ECKON KabuHbt, 31,7(27.3) 39.1(35.6) 46.3(39.8) 57.9(49.8) - - -

Gopo3ne, KOMMyKaHNKa-
L{MOHHOW LLIaxTe unn
OTKPLITO B BAHHON
KOMHaTe, KyXHe
W3onuposaiinbie
pacnpeaenuiesibiule
Tpybonposoabl v
NOAKNIOYAOWWE YU3CTKN
CTORKQB (nogariyue) :




€6

Npoponxexne 1abn. 23

1 2 3 4 5 6 7 8

B nogeane v Ha 15.7(13.5) 17.4(15.0) 19 2(18.5) 21.9(18.8) 24.2(20.8) 27.2(23 4) 33.3(26.8

NECTHUYHON KNeTke 19,3(16.6) 21,4(13.9) 23.6(20.3) 26,9(23.1) 29 8(25,6) 33,5(26,8) 40,9(38,2)
19.3(16.6) 21.5(18 5) 236(203) 27.0(23.2) 29.8(25.6) 33,5(28,8) 40,9(35,2)
Ha XONOAHOM Yepaake 22,9(19.7) 255(219) 28 0(24.1) 32.0(27.5) 35.4(30.4) 39,8(34,2) 48,6(41.8)
Ha TennoMm 1eppaxe 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)

Linpry naunonHeia - _f
Tpybonposoabl:

8 nonsane 12.7(10.9) 14.1(12.1) 155(13 3) 17.6(15.1) 19.4(16.7) 21.9(18.8) 28,7(23.0)
U30NMpoBAHHLIE 16,3(14.0) 18.1(156) 19.8(17.1) 22.6(19.4) 25,0(21.5) 28,1(24,2) 34,4(29,6)

Ha TeNnoM Yepaake 10.5(9.0) 11,6(10.0) 12.68(11.0} 14.7(12.6) 16.0(13.8) 18,1(15.6) 22,2(19.1)
“30NupoHaHHbIE 24 5(21,1) 15.6(13,4) 17.2(14 8) 19.7(16.9) 21,6(18,6) 24,4(21,0) 29,9(25.7)

H3 XONOAHOM Yepaake 16.3(14.0) 18,1(15.6) 19.9(17.1) 22.6(19.4) 25.0(21,5) 28,1{24,2) 34,2(29.8
M30NVMPOLIHHLIE 10.9(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)

B NOMEWEHUAX 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)
THPbI HEU3ONWPOBAHIHLIG 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 NECTHUYHOW KNeTke 27.3(23.5) 336(289) 39.8(34.2) 49.2(42.8) 58,5(50,3) 70,7(60,8) 08,3(84.5)
HEW30NUPOBaHHbLIE 35,4(30.4) 43 5(37.4) 51.4(44 2) 64.4(55.4) 75,1(65,1) 91,5(78.,7) 127,2(109,4)
LMpKy nALIMOHHLIE CTORKM T Ty T
npu Npoknaake vx B 9.8(8.4) 10.9(9 4) 12,0(10,3) 136(11.7) 15.0(12.9) 17.0(14.6) 20,7(17.8)
WTpabe CaKTexHUUECKoR 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(24,3)

kabuHol UKW 8aHHoA
KOMHaTe KWIoNUpPOoBaHHLIE




Npononxenve Tabn. 23

1 2 3 4 5 6 7 8
L{upKy nRUUOHHBI® CTOAKA
NP NPOKNAAKE WX B 9.8(8.4) 10.9(9 4} 12,0103} 136(11.7) 15,0(12.9) 17.0(14.6) 20,7(17.8)
wrpabe caHTEXHUHECKON 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)
kaburHbl UNW BAHHOW
KOMHATE W30NUPOBaHHbLIe
Toxe, 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)
HEU30NMpoBaHHbIE 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)

ho

Hpmwuuuue. B unciurene HpHBCCHLL HOTCpH | Y] 'l’p)ﬁ()llp()ll()llﬂ CHCTCM TOPH'ILIO I]())lOCII.’Iﬁ)KCIIIIﬂ, NPHCOCAHNACMEIX K 30KPLITHIM
CHCTCMaM 'I'CIIHOCIIHGH\'CHII“, 8 JHAMCHATCIC — K OTRPLIFLIM CHUTCMAM TeNOCHIOACHIA



IMponomkenue tabn. 22

1 2 3 4
— 6 0,75 0,84 0.39
- 1 0.84 0.94 1.0
HIKOJbI-HHTEPHATBI
4 0.65 0.73 0.77
E 0.69 0.79 0.83
- 6 0.74 0,86 0.93
7 0.79 0.92 1.0
JETCKHE ACITH-CAObI
C JIREBHBIM NpebnIBaHHeM deTel
4 0.59 0.66 0.68
T 0.68 0,77 0.79
IMponomkenue 1aba. 22
[ 1 2 3 +
6 0.76 0.87 0.9
7 l 0.85 0.97 1.0
C KDYTIIOCVTO4HLIM NpeObiBaHHEM JeTed
4 ! 0.51 0.62 0.67
3 ! 0.39 0.71 0.78
6 ! 0.65 0.8 0.9
7 ! 0.72 0.9 1.0

Tabnwua 24

KosddHuHenT, YUHTBIBAIOWHIK NOTEPH TerU1a TpyOONPoOB0IaMH

Koz dHuHeHT, yuHThIBAIOWHI 0OTEPH
TerLtad . Komn
Tun cicteMsl ropavero MPH HANTHYHH 5e3 HapyA&HbIX ceTer
| BOJOCHAGAKEHHS HapYKHX CETCH ropsyero
: ropaYero BO2OCHAOKCHHS
BOINOCHAOWKCHHA
nocsie LTI (nva
Ganance
NOTPeGHTENA }
C H30,IHDOBAHHBIMH CTOAKAMH
fe3 noioTeHuecyIHTE ICH 0.15 0.1
C T10I0TEeHLEC VIIHTETAMH 0.25 0.2
: C HEeH30.IMPOBaHHBIMK CTOAKAMH [
+ 0e3 moJI0TeHUeCYITHTe el 0.25 0.2
. C NOIOTEHLIECVIIHTEIAMH 0.35 0.3

Tab:una 25

3HaueHHA KO3PHHUHEHTA 9aCOBOH HEPABHOMEPHOCTH BOIOMOTPEOICHHS A,

95

i UncaenHocts | Koshduunent UncnenHocTD Koadpuunent
KHTeIe 4acoBOH KHTeneH 9acoBO#H |

i HEPaBHOMEDHOCTH k» HepaBHOMEPHOCTH k, -

: 1 ? 2 3 4

| 150 | 5.15 2500 29 :



[Tpoaomkenue 1ad.1. 25

1 2 3 4

250 4.5 3000 285

350 4.1 4000 278

500 3.75 5000 274

700 3.3 6000 27

1000 327 7500 2.65

1500 3.09 10000 26

2000 2.97 20000 24 ]
Tabnuua 26

Y1eabHsni pacxod Napa B NpayeyHbix

Tun odopyaosaxus

Y aeabubiil pacxo napa. Kr Ha KT

00padaTsIBAEMOro Geflns

———

Bax 114 npHroTosacHHA CTHPAIBHAIX 0.3
pacTBOPOB
CTipiwibHAA MALIHA 32rPy304HON Maccod
GeIbs, KTt
b 1.0
10 0.95
25 0.85
50 0.80
100 0.75
Kapyceaviias veranoska B MaunitHax 1.15
3arpyIo4Hoit Maccoit 50 KT Heaw
Cyunitibtblit 0apavay 1arpyIoMHOoN MACCLIl
Oeabi. Kr
5 1.36
25 1.05
CyILILTBHO-TIAIHIIbHBIC KATKH
MPOH3BOMTEILHOCTBIO O IbA. KTV 4.
25 1.0
50 0.86
100 0.82 o
a1aamasHbL Npece npos3BOIMTEILHOCTEIO
Oenba. Kr:
15-18 1.0
25 1.0 ]
Manexetbl LI MYKCKHX POaLek:
A1 PYKaBOB 0.535
VI8 MaHKET H pYKaBoB 0.45
1714 Kopmyea 1.90

IMpuweqanue. Pacxol napa 118 CTHPANILHOTO OOGODYIOBAHHA CIE€IYeT NpPHHHMATb ©
KOIPOHUMEHTOM OJHOBPEMEHHOCTH JefictBust 0.8, a4 11 CYVIHIBHO-FNADLILHOM

odopynosanus 1.0.
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IMPHINOKEHHUE 2
Tabauuni 8% onpegenerus ko/KuecTsa BLIPAGATHIBAEMOR TEILIOTH

Ta6nvua |
[lorepu 1emna npu pactonke Bonorpefibix KOTIOB
Tuit BOJAOrPEAHOTO KOTAa MousocTte xoTiia, MBt MMorepu Temna, I'Ix( Tkan)
(xxan/y)
| 2 3
1ITBM-50 58.1{50) 3.01(0.72)
1HTBM-30 40.7(35) 4.52(1.08)
TBI'M-30 40.7(35) 4.52(1.08)
KBI'M-50 S8.1(50) 4,9(1.17)
KBI'M-30 34.9030) 9.8(2.34)
KBI'M-20 23.3(20) 9.04(2.16)
KBI'M-10 11.6¢(10) 7.16(1.71)
IBI- 8m 9.3(8) 17.7¢(4.23)
TBI- 41 4.7(4H) 12.42.97)
OP) -3p 3.33) 9.42(2.25)
OpP)-2 2.3 9.42(2.25)
OP)- | o 1.16(1) 7.91(1.89)
U0 - 60 1.000.9) 6.03(1.44)
"Muuck-1" 4 1p.
1.16(1) 7.9(1.89)
"Ineprus”, "Yunsepe” o 0,7(0.6) 4.9(1.17)
Jp.
Tabsnua 3
[loTepn Temna n3oiMpoBanibiMu GakamMu
XapakTepHCTHKA CTANbHBIX BCPTHKUIbHBIX [170THOCTb TERNOBOI'O [10TOKA Yepes
UMIHHADHYECKHX OAKOB-AKKYMY/IATOPOB n3osauH0. MBT (Fkau/v)
=4.73m. H=5.98M V=100m" 0.0050(0.0043)
D=6.63m. H=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=400m" 0,0127(0.0109)
D=10.43m. H=8,95m V=700M" 0,0187(0.0161)
D=12.33m. (1=8.95 V=1000 0.0239(0.0205)

ITpumenanue. Pasmepsl pe3epByapoB IPKHSTHE 110 JaHHBIM HHCTHTYTa
"I1poexTCcTaNbKOHCTPYKILHA"
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Tabnuya 2

Y aeapHbiil pacx02a Boabt Ha coOcTBEHHBIE HYXabl XBO

Cxema XBO Houur YaeapHei pacxol Boaw Ha coOCTBEHHbIE HY &bl XBO, T HCX0AHOA BOIb! Ha | T XHMouHIteHROR
BOALI, NPK KECTKOCTH HCXOAHONA BOAL! (0BMIAR), MT-3KB/Kr
1 2 3 4 5 6 7 8 9 10 1
Na-xaTHOHHpOBaHHE Cynbtoyrone 0.031 | 0.047 |1 0.063 | 0.078 | 0,094 | 0,11 | 0,125 - - Z T
Katuount KY-2 0.015 | 0.023 | 0.03t { 0.039 § 0047 | 0,055 | 0,062 ~ - - -
H-xaTHonHpoBaHue ¢ Cynuoyrons - 0.052 | 0.075 | 0.098 | 0,122 | 0,144 | 0,167 | 0,19 | 0,214 | 0,235 | 0,258
"ronoanod”
ereHepaunen J
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Mpumeuanue. Kospbuunent na peredepaiinio 8016l ONpeleieH Ha OCHOBaHHK ycpeaHeHHbIX NauHbIX BTH u yrounsercs npu nposeaenmun
nananku XBO.



Tabnuua 4

Temneparypa nogorpesa MaszyTa

[ Mecto noaorpesa T Temtepatypa nogorpesa Malyta, °C, ans mapku W
MazyTa
M 46 - 60 1 M 80 ~ 100
1 2 3
B Kene3HOLOPOKHBIX UHCTEPHAX
ICPER CTHBOM 30 60
B ApHEMHON EMKOCTH H
XPAHHUTHILAX 40-60 30-80
F lepen dopcyHxamu:

®  MEXAHHHECKHMH HAH

MAPOMEXAHHYCCKHMH 100 120
¢ BO3IAYUMINLIMH HHIKOHANIOPHbIMH 90 110
*  NAPOBLIMY KK BOIAYIIHEIMY

BBICOKOHAIOPHBLIMH 85 { 105

5
Bpems pasorpesa masyra
Bpems pasorpesa Masyra,
Mapka MaiyTa B XOJIOMOL BPCMS 1010 ¢ B TCINOC BPEMA 1'0)A ©
3.l0uetsed _ 1504 n0 1510
M 20 6 3
M 40 8 4
M60.MB0DM100 10 r 4 ]
Tabanua 6

Pacxon napa Wis patorpena MasyTa

Masyr Pacxo.1 HOPMAIbHOro napa. KifT MO3yTa, IpH THIAX (POPCYHOK
BOLIVUIHBIX HapUBLIX MUXAHHYCCKHX
drorckui 46 243 36
Tonounpit M40 48 247 42
M100 34 239 39

Tpumenanue.B nopMy pacxona napa ans AapoBbIX POPCYHOK BXOAHT Pacxon napa Ha

pacnbLIEHUE Ma3yTa.
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Tabnnua 7
Hopmarusbt pacxona Tenna na cobersentble HYXAbl KOTEIbHOM

Hopmarus pacxona Tenaa no aneMextav |
Coctarnsionman pacxoaa Tenforoii 3aTpaT, % HOMUHANBHON HArpy3KH
IHEPIHH NA CODCTRCHHBIC HYHC ! KOTEJIbHOM
KOTCIIBHBIX Faoobpaoe | Cstoesbie Knaxoe
TONAKURO hakensHo- TOMNINBO
cnoesbie
TOUKH
| 2 3 4
[Ipoayska napossIX KoTnO8 ]
NaponpOHIBOHTERLHOCTHIO, T/u:
a0 10 0.13 0.13 0.13
onee 10 | 0,06 0.06 0.06
Pactonxa xornon 0.06 0.06 006
Q6ayRKa KOTI0R - 0.36 0.32
JlyTue 10 penteTKy Kotaa - 295 -
MasyTioe x01HcTRO - - 1.6
laposoit pactsii MayTa 1 - - 45 |
[otorpen sostyxa s Kuopspepax e - .2
“PKEKTOP APOBCOUNCTRN ~ - 0.17
TeXHOTOrHUCCKHE HYX]bI
XHMBOJIOOMHCTKH, JICIPATIHHS OTOILICHNC
H XOIRHCTBEHHAE HYHIBI KOTCARHOI:
IOTCPH TCHAQ NAPOTPOBOIAMH, HACOCAMM,
(GaKaMM ¥ 1010 YTCUKH, HCHAPCHRS GPH 2.2 2 1.7
QUPOOKHPORAMMH 1 HLIRBICHIK
HCHCIIPARHOCTCH B OGOPYOBANHM:
HCYMTCHNLIC NOTCPH ! o
HIOro 2.39-232 | 5.05-2.55 9.68-3.91 j

Apusteuanun:|. HopMaTHREL YCTIHOBICHL (PH CHCAYIONIMX ITOKATATEISX:

BETHHHUL UPOYRKH KOTROB posisoarenbiocTuio 10 1/4 ~ 10%, esbiine 10 1y -
S %

BOIHPAT Kosiencata 90-95%%, remuepatypa BoIBpatIEMOro Konaencarta 90°C:

reMucparypa 100aBOUHONR XUMIICCKH OUHUICHHOR BoAw S'C:

Mapxa matyta M 100, nosorpes matyra ot 5 go 105°C:

ApoOEOYHCTKA MPHHATA JUIA KOTAOB NapOMPOH3BOMMTEILHOCTLIO Gonee 25 T/u.
padoTAIOMKX HA CEPHHCTOM MatyvTe, Bvpbix yrasx u yrie mapku APILL ¢ pacxoom napa
Ha »kektop [ 500 kr/u npu nanacudn 137 Mna (14 krc/em2)} u temnepanype 280-330 °C:

PacX0/1 TOMUIHBA HA PACTONKY IPHHAT HCXO/IR H3 CIEIYIOUIEr0 YHCIA PACTONOK B
ros: 6 nocsie NPOCTON JUIKTENILHOCTBIO J10 12 4, 3 — nociie NpoCTOs JUIMTEILHOCThIO Doiiee
12w

pacxon napa Ka kanopudeps! A% 1n010rpesa BO3LYXA Nepea BO3AYXON0I0rpeRaTe e
OPEIYCMOTPEH AN KOTIOB NAPOMPOHIROAMTENBHOCTLIO 25 T/4 i BbILIE H PABOTAIOUIHX HA
CepHHCTOM MalyTe, Oypoix yrisx u yrane mapki APIL

2. [lpH HanHYuH pPEIEPBHOIO TOIUINBA B KOTENBHOMN CACOYCT AOUCIHHTEILHO VHECTh
pacxojl Tenna Ha noJlorpes TOMJIMBA.
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}or

HOPMH NAOTHOCTH TENNQOBOTO NOTOKA ANA TEIIOBRIX CeTeit, TMTPONOMECHHLIX B HEMPOXOAHLIX Kananax

Tabsnuua 8

[ Juamerp Hopma nnotioctu Tetnosoro notoka a1s ABYXTPYOHBIX BOAAHAIX TEMIOBLIX cCTeil 1IPH NPOKIAAKE B HENPOXOAHBIX kananax, |
Tpybonposona, Bt/ [krav(4.M))
MM
AR 0GpaTHOrO | WS NoMalowlero | CymmapHas 1% | 478 NOJBIONIErD | CYMMAPHAR 1R | A8 NOARIOMCTO | CyMMApHAA AnA
pyGonposoa pyGonposoia asyxTpy6HOR 1py Bonposoaa Avyx1pyGroii TpyGonposona nsyxTpyGuoh
t:p.-- = 50°C t :.p - 65°C NPOKIAIKH I:'p,' - 90°C 1IPORIAIKH t;,.,- - 110°C NPOKIALKHY
1 2 3 4 5 6 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) 36,131) 65.2(56) 46,5(40) 75.6(65) 54.747) 83.8(72)
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) 109.3(59) 75.6(65) 124.4(107) 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(50) 174.5(150) 119,8(103) 189,6(163) ]
377 §8.4(76) - - 124.4(107) 212.8(183) 146,5(126) 234,9(202) |
426 95,4(82) - ~ 140.7(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)
529 117,5(101) — = 165,1(142) 282,6(243) 186,1(160) 303,6(261)
630 132.6(114) - - 189.6(163) 322.2(277) 214 ,0(184) 345,6(298)

Mpumenanun: 1. PacyeThble CPCAHEroOBLIC TCMIICPATYPhI BOAL B BOAAHLIX Tennobbix ceTax 65.90,110°C cooTseTCTBYIOT TEMNEpaTypHbiM

rpaduxam 95-70,150-70,180-70°C.

2. llpoMekyTOoUHbIE 3HAYEHHA HOPM TUIOTHOCTH TENIOBOTO NOTOKA CJICAYET ONpeaeIATh HHTEpNoNALHeE.



[CRV )

Tabnuua 9

Hopatbt n10THOCTH TEILIVBOTO NIOTOKA 18 nioayemubix Ten1osbix ceteit npi Geckananbnolt npoxsanke

InameTp Hopymbi n10THOCTH TEM10BOMO NOTOKA 118 IBYXTPYGHLIX BOIAHBIX TENI0BbIX CeTeil pH OecKaHATLHON NpOKAalKe,
1py6onposo.a. Brm [kra1(4.m))
MM
118 nozalouiero | TR 0pathoro CyMMapHas 114 AR NOJAIOLIETO 178 oBpaTHoro CyMMapHas LA
Tpybonposola TpyGoiipesoaa 18y \ TPy GHOM TpyGonposoaa TpyGONposoIa 2ByxTpySHOA
oy K13JIKH -
f:p" - 65°C l:p.. - S0°C npo I;‘p" - 90°C I;p’g - soC NPOKNIAdKH
4 ——
L l 2 3 nA—— 5 6 7
|32 2009 | 186(16) 40.6(3) 31.4(27) 18.6(16) 50,0(43)
57 27.9(24) 23.3(20) SL2) 1 38.4(33) 23.3(20) 61,7(53)
7 30.2(26) : 25.6(22) 55.8(48) | 40.7(35) 25.6(22) 66.3(57)
89 32.6(28) 26.7(23) 593650 | 33.0037) 25.6(22) 68.6(59)
108 334.930) | 29.1425) 62.8(54) | 36.5(40) 29.1(25) 75,6(65)
133 38.4(33) 32.6(28) 70061) | 51.2(44) 32.6(28) 83.8(72)
[ 159 10.735) | 36.1(31) 76.8(66) 53.7(37) 33,7(29) 88.4(76)
219 17730 | 46.5(30) 94.2(81) 70.9(61) 46.5(40) 117,4(101)
273 62.85%) | _ 535136 | 1163100} 79.1(68) 51.2(3) 130.3(112)
335 [T eokouy | s93¢h [ 12900t ] " 87.2(75) 58.2(50) 145.4(125)
377 T o - 96.5(83) 62.8(54) 159.3(137)
426 - - - | 102.3(88) 67.5(58) 169,8(146)
478 _ - - | 108.2(93) 72,1(62) 180,3(155)
529 e - 114.0(98) 76,8(06) 191.8(164)
630 -] - - 131.4(113) 89.6(77) 221,0(190)

[pusewanue, Cu. npumeuatiue k 1a0:1.8




TabnuualQ
HopMpl 110THOCTH Tena080r0 NOTOKA 18 1EILIONPOBOI0B, PACNONOKEHHEIX HA OTKPLITOM BOIAYXE

Iamerp [ "7 Hopma ma0THOC T 1€11:10B01 0 NOTOKA 18 TCILIONPOBOOK, PACIONOKEHHLIX Nt OTKPLITOM BOIIYXE, R
Tpy6onposoaa, Br/m [kxa1/(u.M)), NpH cpeaneh tesmnepatype tennonocuienn.’C
MM
50 65 75 100 125 150
1 2 3 4 5 6 7

48 19.8(17) 23,3(20) 26.7(23) 32.6(28) 41,9(36) 51,2(44)

57 22, 1(19) 27.924) 30.2(26) 38.4(33) 47,7(41) 57,0(49)

76 24.4(21) 30.2(26) 33.7(29) 43.0(37) 54,7(47) 65,1(56)

89 27.9(24) 33.7(29) 38.4¢33) 47.(41) 59.3(51) 70.9(61)

108 30,2(26) 37.232) 41.9(36) 53.5(46) 66.3(57) 77.9(67)

133 34.9(30) 41.9(36) 47,7141 59.3(51) 73.3(63) 86,1(74)

159 38,4(33) 46,5(40) 52.3(43) 66.3(57) 81.4(70) 95.4(82)
3 219 46,5(40) 57.0(49) 64.0(55) 81.4(70) 98,9(85) 115,1(99)
v 273 53.5(46) 65.1(56) 73.3(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) 97.7(84) 108.2(93) 133.7(115) 158,2(136) 181,4(156)

529 88.4(76) 104,7(90) 116.0¢100) 144.2(124) 171.0(147) 197,7(170)

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) 181.4(156) 214,0(184) 245,4(211)

Mpumeuanun: . HopMpt RIOTHOCTH TENI0BOr0 NOTOKA ONlpee ieHbl NPY CpeaHel pacueTHON TeMnepaType Okpyxarouleih Cpeb 3a

nepuoa pabotei 5°C.

2. TipoMexyToUlibie 3HAYCHUS HOPM TLIOTHOCTH TERIOBOTO NOTOKA CNEAYET ONPEREANTH HHTEpoAsLHeR.




Hopambl n10THOCTH TEOROBOrO MOTOK? 11K TENIONPOROIOB, PACNOI0KCHHBIX BHYTPH roMetlleHH#R

Tabnnua 11

Huametp Hopua nA0THOCTH TeMI10BOrO NOTOKA LR TEIIONPOBOAOB, PACTIONOKEHHLIX BUYTPY NOMEUIEHUHA,
TpybOIpOBOIa, MM B1/v [Kha.v(4y M)], n1pH cpeanedt Temnepartype TenionocHTe s, C
- 50 75 100 125 150
1 2 3 4 5 6
32 13.2(12) 23.2(20) 32.6(28) 40.7(35) 50,0(43)
48 15,1(13) 25.6(22) 36.1(31) 46.5(40) 57,0(49)
57 16,3(14) 26.7(23) 37.2(32) 50.0(43) 61,6(53)
76 17.4(15) 30.2(26) 43.0(37) 57.0(49) 67,5(58)
89 18.6(16) 31,427 45.4(39) 60.5(52) 72,1(62)
108 25,6(22) 39,5(34) 52,3(45) 66,3(57) 79,1(68)
133 31,427) 46.3(40) 61.6(53) 75,6(65) 88.4(76)
159 36.13D) 52.3(45) 69.8(60) 83.7(72) 97,7¢(84)
194 30.7(35) 58.2(50) 76.8(66) 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) 121.0(104) 141,9(122)

Hpustenanua: 1. HopMul II0THOCTH TCRAOBOIO 110 10KA OHPEICICHBL Pt cpetiefl pacuceTiof TCMUICPATYPE OKPYRUIOIEA cpeiibi 38

nepuos paborsl 25°C.

2. [1pomeskyToUHbIE 3HAUEHHS HOPM TLIOTHOCTH TErIOBOI O IOTOKA CIe1yeT OnpesesTh HHTeprnionsuxeil.




Tabnuua 12
Cpeanas Temnepartypa rpyHTa 111 HEKOTOPHIX FOPO.I0B

Hanvenosanue | CpeaHss TeMneparypa rpyHTa. °C, s nepuoza
ropozos IHMHAS | JETHSA [ roioBas
Ha rTVOMHE. M
0.3 | 16 0.8 1.6 0.8 1.6
Bpect 121 31 19.1 16.4 9.7 9.6
Beweux 03 1 19 174 15.4 8.3 8.2
Boaoraa 1.0 1 20 13.2 10.9 5.9 5.9
Bororpaa -9 {07 23.7 19.5 10.1 102 |
Exarepundypr 075 1+ 27 | 12 9.1 6.0 5.5
Hpasoso 01 | 13 | 15 13.3 6.2 6.3
Mocksa ! 1.0 1.6 1 144 13.4 6.5 : 6.5
Opea | 0 ' 1.8 L1712 14.8 7.5 ‘ 7.6
Opendvpr I -1l 1.9 | 136 12.5 6.8 7.1
Poctos-na- Qouy © 03 48 | 203 16.6 10.4 10.7
Camer-llevepdypr | .25+ 07 | 163 13.7 54 5.9
Tabanua 13

HopMmsl 110THOCTH T€N108070 NOTOKA 18 H30MHPOBAHHOH aPMATYDS! B TOMELIEHHRX

HitameTp ! Hopwya niomiocTs TerL1080ro noToka Yepes H30IHPOBaHHYIO
YCIORHOTO i MOBEPXHOCTL APMATIPHI B IOMemennsx npu ¢, =25° C va oxHy
npoxo.Ja | e HnHuLy, BT [kkavy]
TpyGonposona. | izosuma waypos ToawmHOR ) MacTHWHAS H3ONRUHA TOMOHHONA
MM & 70-100 mM. obepTra 70-100 mm. Coopo-pasdopHbie
! HI0AAUHOHHBIMH MATEPHATAMH MeTALTHIECKHE QYTIAPH C
; Toaumuo# 70-100 um BKIAIBIIIAMH ¥3 MHHEDANLHOA
] BAThI N10.1 METUUTHHECKHH KOXVX
50 | 136(117) 116(100)
100 ) 186(160) 162(140)
200 i 302(260) ! 262(226) i
[ 300 i 432(390) | 394(340) 1

HMpumevanue. HopMbl ILI0THOCTH TeN10BOr0 MOTOKZ PACCYHTAHBI 14 TeMNeEpaTyphi
teronocutens 100°C.

TadOmuua 14
JKBHBAIEHTHAA 11HHA H30.THDOBAHHOTO TPYOONMPOBOAR 1A 0IHOH € THHHUb! APMATYDPHL

XapaxTepHCTHKA HI0.IKHH | JKBHBAIEATHAA LTHHA H3OJHPOBAHHOIO TpyGonposoa /,, |
apMarypsl i M. TIDH VCIOBHOM THAMETpe
! 10 0.1m 10 0.5 M I
Hewuso1upoBasyas f 6.7 7.2
H3onuposanHas Ha *4 Beeit 23 5.1
Lgoaepxnoc*m

105



Tabnuua 15

Pacxoae! Tenna HEH30MHPOBaHHEIMH QIanIaAMH

Paznocts | Hopwa [L10THOCTH TEI0BOro MOTOKA C OBEPXHOCTH
TeMOEPaTYP MERTY HEH30.THpOBaHHEIX $rannes (oaHa napa), Bt [kxan/q], npu
HapyKHOH yC10BHOM npoxoae TpySonpososa , MM
fI0BEPXHOCTBIO
TpyOsi H
OKPYRAOLWIHM 70 100 150 200 250 300
soTyxoM Af, °C
75 122(105) 1 157(135) 1 232(199) | 308(265) | 383(329) { 453(390) |
100 | 1740150} | 232(199) | 348(299) | 465(400) | 580(499) | 696(598; |
125 | 244210) | 325(279) 1 476(409) | 639(549) | 790(679) | 952(819)
Tadnuua 16

TexHvecKiHe XaPAKTEPHCTHKI MAaTEPHANTOB, MPHMEHAEMbIX 1A H30AALHKH
TpyOOnpoBoaos, NpH GeckaHanbHOIl NpoKIAdKe

MaTepual

Tem10H30AWOHHBIT | YC108HBIH npoxoa
" TPYBONpPOBOIA, MM

Cpeauss
[LI0THOCTD. KT/’

Tennonposo1HoCTs
cyxoro marepuana. '
Bt/(m.°C) i
[xkani(u.m.'CY] k

®.T MOHOTHTIBIK !

ADMONICHOOCTOH 150-800 350-430 0.105-0.13(0.09-0.11)
Bun™onen T 30-400 450-530 0.11-0,13(0.09-0.11)
BHTYMOKCPIMINT i o 500 600 0.13¢0.11)
BHTVMOBEPMHKVINT Ho 500 600 0.13(0.11Y
[Menonoaumepderon ! 100400 60-80 0.07(0.06)
Menoitbupii nopomnact i Jlo 1000 100 0.05(0.043)

Tadauua 17

KoapdHuienT VBIUKHEHHA TEMLOHIOMUHOHHOIO €101 TpyGonpoBoaa npu
GeckaHanbHOH MPOKNAIKE

TennousoaswmoH b | Koabdnuneut venakuenus K
MaTepHan | Tun rpvera no [OCT 25100-82 ‘
{  ManoBIAKHLL BIKHBUT RachUIEHHbIA |
| 8OO ;
ApMOneHoOeToH | 1.15 1.25 1.4
Bumvmonepur : 1.1 1.15 1.3
BHTYMOKEPAM3HT ( I.1 .15 1.25
BHTYMOBEDMHEKV THT i i.1 1.15 1.3
[enono.anmepoeTon ! 1.05 1.1 1.15
GenanpHbii nopontact GJ1 | 1,05 1,1 1,15 i
MOHOTHTHBI i —
B TMenono.myvperan j 1 1.05 1.1 J
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TennonposoAHOCTb rpyHTa

Ta6nnua 18

Knaccubrkauus Bua rpynra Cpennas Pacyetnaa | Tennonposoa-
N0 BADKHOCTH MJIOTHOCTb abcomoTHas | HOCTb rpyHTa,
CYXOFO FPyHTa, | BAAKHOCTD, Br/(4.°C)
Kr/m3 % (xxan/(.u°CYf
1 2 3 4 5
[auuncrsie u 1600 0,87(0,75)
Cyxo# CYTTIHHKH 2000 5 1,74(1.5)
Mecku n 1600 S 1,11(0.85)
necyaHme 2000 2.03(1.75)
CxansHme 2000 5 2,03(1.75)
2400 1 2,33(2.0)
T muncTIe 1600 20 1,74(1.5)
CYFTHHKH 2000 10 2.56(2.2)
Baaxubif [Tecku u 1600 s 1,92(1,63)
NECYaHbIe 2000 5 3.2(2.75)
CxaibHbie 2000 8 2.73(2.35)
2400 3 3.48(3.0)
[ IMHACTRIE | 1600 238 1.86(1.6)
Hacwumeunniit CYLIHNKH 2000 115 2.67(2.3)
BO10H llecku n 1600 238 2442.0
fecHanbie 2000 1.5 3.37(2.9)
Cransbusie 2000 1.5 3.372.9)
2400 3.3 5.11(4.4)
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MPANOXEHNE 3
Tabanupt ans onpenencHHA NOTPeGHOFO KOMHUECTBA TOILTHBA Ha BWPAGOTKY TENNOTH

Tabnwua |
MaxcHManbHO—AOMYCTHMBIE NOTEPH TBEPAOro TOMAKBA, %

HanwmcHona- Bua toninea ]

e onepaud | Kameunwiit YronsHas Bypsift Kycxosoii | ®pesepHii |
_yroJb MeJioub yronas Topd Topd

HKeaernonopox 0.8 1.0 0.8 0.6 1,25
Hbi¢ NEPEBOTKH —
Pairpyka 0.1 0.2 0.2 0,15 0.5
8aMnoHa
Tlpx cxnanckux 0.2 0.3 0,3 0.15 0.5
nNepeMEilICHHAX
Xpaneiue na 0.2 0.3 0.5 2.0 30
cknanc a reye-
HHE oMo
roas
Tlonaua co - 0.1 0.2 0. 0.3
Ccxnaaa e
KOTCABHYIO

[lorepn Tonouuoro mMasyra

Tabnuua 2

HanMeHOBaHHUC Ollepaliuy

Tloteps. %

Ieperoika 8 XICTHOAOPOKHBIX HKCTCPHAX 0.04
[ipues Ha xenesnof JIopore H 13 aBTOIKCTEPH B 0.021
1armyONeHHBIC XCNeT00CTOHNBLIC H HAICMHKIC
MCTRUUTHYCCKHE PCICpBYAPHI
Xpanerue s peseppyapisix cMKocTsx (| KT/M” IOBEPXHOCTH
HCMapEHHR B MCCAN):
pelepayaps 3arnybieninie, KenelofeTonnnie 0.03
_PeICpBYAPbI HAICMHbIC, MCTRIARYCCKUC 0.006
Tabnnua 3

HopMsl pacxoaa YCAOBHOrO TONKBA UIA KOTJAOArPEraTOB HA HOMHHANLHOMN Harpyske

Tun koTnoarperata

Hopma pacxo/na yCNosHOI'O TOIUTHBA UIA KOT/I0ArperaToB Ha
HOMHHAITLHOR Harpyske, kr y.T /T JIx (xr y.7 /Tkan). npu padore

Ha
rase KHUAKOM KaAMEHHOM 6ypom yrie
TOTUIHBE yrne ]
1 2 3 4 5 |
TTAPOBBIE
I'M50-1, 'M50-14, 37.4(156.6) 37,6(157.D - -
I'™M50-14/250 —
K35-40. TH35-Y. - - 38.7(162) 38.9(163.0)
TI1-35
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Npoaonxenne Tabn.3

- 1 2 3 4 S
T -35 - 37.0(155) - -
535-40. TC-35-Y - - - 40.3(168.7)
JIM3 (30 T/4) 36,0(151,0) - - -
40 36.6(153.5) | 36,9(154,8) - _
[E25-15TM. B25-14 36.9(154,7) | 37.6(157.5) = -
M. 525-24-TM
"CY20-39. TC20-M, - - 39.7(166.4) | 40,6(170,0)
TC20-Y. T1120-Y
IT1-20 36.9(154.7) = - -
Te20 37.0(155.0) | 37.1(155.4) = -
KBP 20-13 37,5(157.1)_ | 38.3(160.4) | 41L.7(174.6) | 45.1(189.0)
JIKBP 10-13 37,6(157,6) | 382(160,1) | 41.7(174.6) | 45.1(189.0)
JIKBP 6,5-13 37.7(158.1) | 38.2(160.1) | 41.7(174.6) | 45.1(189.0)
“RKUP 3-13 379(158.1) | 38.2(160.1) | $1.7(174.8) | 45.1(189.0)
JIKBP 2.5-13 38.3(160.3) | 38.3(1604) [ 41.9(175.4) | 45.2(189.2)
JKB 10-13 38.4(161.0) | 39.9(167.2) | 44.8(187.9) -
JIKB 6.5-13 38.7(162.0) | 39.9(167.2) | 45.3(189.6) -
TAKBA-13 38.8(162.6) | 40.0(167.4) | 45.3(189.8) -
JIKB 2-8 38.9(163.0) | 400(167.7) | 45.3(190.0) -
U7l 25-14.KE 25-14 37.2(1559) | 37.9(158.8) | 39.7(166.2) | 30.0(167.5)
AE 1614 37.6(157.5) | 38.8(162.60) - -

Jik 10-14.KE 10-14 37.4(156.9) 38,4(161.0) 42.6(178.3) 42,9 (179.6)

NE 6.5-14.KE 6.5-14 37.9(158.9) 38.9(163,0) 42.0(178.3) 42.9(179.6)

JIE 4-14.KF 4-14 38.2(160.1) 39.1(163.9) | 42.6(178.3) | 42.9(179.6)
KE 2,5-14 - - 42.6(178.3) | 42.9(179.6)
HUlyxosa, 7/4:
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) - - -
iBA-7 39.2(164.3) | 40,0168.0) | 41.0(171,9) | 44.2(183.5)
40,0(167.5 41,2(172,5) - -
LIBA-5 393(164.5) | 40.0168.0) | 41.4(173.6) | +4.2(185.1)
TES 40.2(168.8 41.6(1743) | $#.4186.0) | 45.8(192.0)

39.3(164.5) 40,1(168.0) 41.9(175.5) 44,7(187.2)
g 40,4(169.5) 42,0(176.0) 45.4(190.2) 46.8(196.0)

109



IMponomxkenne Tabn.3

I 2 3 4 5 1
KP4 -
40,4(169,4) = - -
Babkox-Bunskoke T
(2.5-7.5-4.5 /) 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) - -
Jlauxauimpekui - 39.3(165.0) 41.3(173.1) 50.1(210,0) 55,0(230,3)
Kopusannuiickuit 39.3(165.0) | 41.3(173.1) 48,7(204.0) | 54.9(230,0) |
E1/9.E0.8/9:E049] 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) ~
BI'1 -28/8 40,7(170,4) - ﬁ
- - 59.8(250.5) -
M3K 41.9(175.7) 43.0(180.1) - -
BOJIOTPENHBIE
[1ITBM100. BI'MI100 37.6(157.6) 38.0(159.1) - -
NTBMS0. KBIMSO 38.3(160.5) 39,1(163.9) - -
1ITBM30. KBI'M30, 37.4(156.8) 38.8(162,7) 42.3(177.3) 41.8(175.3)
KBTC30.KBTCB30
KBI'M20, 37.83(158.4) 39,4(164.9) 42.2(177.0) 41,2(172.8)
KBTC20.KBTCB20
KBI'M10. 37.8(158.4) 39.4(164.9) 42.2(177,0) 41,2(172.8)
KBTCl0.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,
KBI'M-4
TBI' 40.1(168.0) 41,6(174.2) - -
Cexunonnsie wyrviunie | 41 3(173,1) 42.6(178.5) 50.9(213.2) 56.8(238.0)
w cransiisic (HP-18,
HUHCTY-5 u ap.)
MMpumenanua: 1. B 3namenatene npUBENcHbl HOPMBL JUIS KOTIOB 03 XROCTOBBIX

NOBEPXHOCTER Harpesa,

2. an HaJIKYMH DEIEPBHOTO TOMJIHBA B KOTEJIbHOH yaenbHbie HOPMB! pacxona

TON/IHBA B

KOTETLHOH

onperensior  aHPpPEepeHIIRPOBAHHO

(POIOMKHTENLHOCTH paboTsl KOTCILHON Ha PEIEPBIOM TONANBE,
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Tabnuna 4
3uaveHuA koddumieHTos K 118 HekOTOPHIX KOTIOAIPEraTos B 3aBHCAMOCTH O
CTEneHH Harpy3KH

Tun xot;0arperara Toru Harpy3ka,% HOMHHLTBHOR
B0 9% | 80 70 60 50 | 40
'ﬁ 1 2 7 3 | 4 5 6 7 1 8
[LAPOBBIE
™M-30-1 T 1099 | 0997 | 099 { 099 [0998 [ 1.0
M 1 0999 | 0.997 | 0.996 | 0.996 [ 0.997 | 1.001
T-35-Y [ KY . 1.0 | 1.001 | 1.005 [ 1.009 | 1.015 | 1.022
I BY . 0997 | 099 | 1.0 | 1005 | 1.009 | 1.014
TI-35 M ¢ 1.0 | 1.001 | 1.002 1 1.005 | 1.008 | 1.011
TI-30 | T 109991099 { 1.0 | 1.0 [ 1002 1007
P M 0995 1 0995 I 0.99 | 0.99 | 0.993 | 1.001
TTM3 (30 T/4) . T 7 0997 | 099 | 0995 | 0.996 | 1.001 | 1.011
BM-25-15 i T 10999 [ 0999 1.0 | 1.001 [ 1.003 [ 1.007 |
"M 10999 1 0999 | 0999 i 1.0 | 1.001 [ 1.004 |
TC-20 . T 1.0 | 1001 | 1.002 ] 1.007 | 1.012 | 1.017 |
X 1.002 | 1.006 | 1.011 [ 1.016 | 1.021 | 1.028
TI1-20 T 10999 | 0.998 ! 0.998 ' 0.999 | 0.999 | 1.0
CY-20-39 KY  1.003 | .08 | 1.018 ' 1.029 | 1.041 | 1.054
CY-15-39 T T 11003 | L009 | L.OIS ! 1.021 | 1.027 | 1.035
JKBP-20-13 T 7 1.004 | 1.011 | LOI8 | 1.026 | 1.032 | 1.037
COM T 0995 1 099 1 099 ' 0995 ] 1.0 | 1.005
TKY . 0987 1 0.954 1 0.94 : 0.935 [ 0.944 | 0.962
JIKBP-10-13 [ : 05997 | 0.996 : 099  0.998 | 0.999 | 1.001
COM 1099 | 0993 ! 0.991 | 0.992 | 0.994 | 0.998
JIKBP-6,5-13 T 700992 | 0988 | 0.9953 ; 0.997 | 1.003 | 1.011
M 10999 0998 | 0999 ¢ 1,002 [ 1.007 | 1.014
IKBP-3-13 T . 10 ] 1.0 | 1.001 1 1.002 | 1.008 | 1.02
M 1 0.997 | 0994 1 0.992 | 0.991 | 0.991 | 0.994
JKBP-2,5-13 i T 1 1.0 | 1.0 ) 1001 i 1.005 | 101} | 1.019
WBA-7 T 0.998 i 0995 [ 0.993 : 0.994 | 0.995 [ 0.999
T M 0998 | 0997 | 0.998 - 1.0 | 1,003 | 1.008 |
[IBA-5 i [ 0999 | 0999 i 1.0 ' 100t | 1.001 | 1.003 |
M 1000 | 1.002 7 1.003 ' 1.005 | 1.007 | 1.011
IIBA-3 T 1.002 | 1.005 | 1.008 ! 1.012 | 1.017 | 1.023
™M 7 1.0020 ] 1.006 | 1.009 : 1.018 | 1.03 | 1.044
[yxosa. 1/4: | ’ |
12 Por 10998 { 0996 | 0995 | 0994 | 0993 | 0.992
9,5 T 0.998 | 0.996 | 0.956 | 0.996 | 0.998 | 1.001
7.5 T 10999 | 0999 [ 0.999 i 0.999 | 1.0 | 1.002
47 (T 1.001 | 1.002 [ 1.003 ' 1.007 | 1.012 | L.019
3,8 T 10999 | 0999 | 1.0 | 1.004 | 1.011 | 1.03
32 T | 1.001 | 1.003 | 1,007 | 1,015 | 1,025 | 1,04
2.0 r!1.002 | 1.007 Ll.mz 1,018 | 1.024 | 1.033
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Tlpoao:xense 1abi 4

1 2 3 4 S 6 7 8
Jlamxamupciatit, 1/1: |
3,7 r 1.003 | 1,007 | 1,012 | 1,018 | 1,026 | 1.036
25 r 1.001 | 1,005 { 1,01 | 1016 | 1,024 | 1.036
KPPl r .00 | 1.002 } 1,004 ' 1,007 | LOI1 | 1.019")
BBI~-13 r 1.0 [ 1,001 | 1,005 ; 1.005 | 1.008 | 1,017 ]
THM3-18 r 1.002 | 1.005 | 1.009 i 1.013 | 1,023 | 1.0&_}
Br3-28/8 r 1.001 | 1.003 | 1.007 ; 1.015 ' 1.027 | 1.04 |
MM3-0.8/3 r 1.003 | 1.012 ' 1,025 * 1.036 © 1.05 | 1.065 |
BOJIOrPEMHBIE \
ITTBM-100 r 0.997 | 0994 . 0.992 : 0.989 | 0.988 . 0.9?'8_]
M 0999 | 0.999 1« 1.0 : 1001 ' 1.002 ' 1.004 ;
TITBM-50 I 0.997 | 0.994 1 0,992 : 0.9 ; 0.988 ' 0.938 |
M 0.997 | 0994 ! 099 . 0.988 . 0.987 : 0.988 |
| TBI'M-30 T 0.996 | 0.992 : 0.987 : 0,985 : 0.983 ! 0.982 |
IITBM-30-MC r 0.997 | 0.995 @ 0.993 : 0991 . 0.988 i 0.986 |
TBr r 1.002 | 1.005 ( 1.008 : 1.0I[ : 1.017 ¢ 1.023 |
M 1.0 ] 0994 : 0988 098 - 0.987 . 1.002
Cexaionnbie YYTYHUbIC r 0.996 | 0,994 | 0.993 : 0,994 . 0.996 : 0.998
u ctaabunie (HP-18. M 10999 | 0999 ¢ 1.0 . 1.004 : 1.0 & 1.03 |
HHIICTY-S u ap.) KY | 1.003 { 1,007 i 1.012 , 1.018 i 1.026 ; 1.036
BY | 1.005 | 1.012 i 1.023 . 1.036 . 1.05 | 1.065
Hpuneuanue: I'-raz. M-vasyt, KY- kamennsiit yroas, BY -6ypusi yrom
Tabamua §
Yaeabublit pacxol TOMIMBA Ha peipaGoTKY | T HOpmanbHoro napa
KO | Yaetswwi KIa Y aetpubiié Krg { Y aeanusti
KOTETbHOIO ’ pacxox KOTEABHOIo pacxol ' ROTETHHOMO pacxoa
arperarta, 9, |  TomiMBa. arperata. 7% TOILIMB3. arperata o TOMINBA.
t KkryT/T S A KTY.T. T
HOPMAJILHOIO HOPMATLHOTO [ HOPMATLHOTO
napa napa napa
1 z 2 3 4 5 i 6
0 { 182.80 66 138.48 32 | 11136
S1 | 179.21 67 136.41 83 | 11odz |
52 175.76 68 134.41 84 ! 108.80 |
53 172,45 69 132,46 85 i 107.52 .
54 169.25 70 130.57 . 36 106.27
35 166.18 71 12873 87 105.05
56 163.21 72 12694 83 103.86
57 160.35 73 12520 ¢ 89 | 102.69
58 157,58 74 123.51 90 101.35
59 154.91 75 12186 9 10043
60 152,33 76 12026 92 99.34
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Tiponosmxkexue Taba. 5

1 2 3 4 5 6
61 149.83 77 118,70 93 98.27
62 147 41 78 117,17 94 97,23
63 143.07 79 115,69 95 96,21
64 14281 ¢ 80 114.25 96 93.05
65 130.61 | 81 112.83 97 94.07
Tab1nua 6

Y1easHBdA pacxod TOMIMBA HA PACTONKY KOT.Td

ILiouwnas | Yaeabhuil pacxoad ycIosioro Tonassa Ha [ pactonky koraa (kr y.7) npu
noscpx- LTHTELUHOCTH OCTRHOBKH, 4
HOCTH
el 2 6 ] 12 8 24 38 | Goace 48
o330 1 10 3 50 75 100 200 300
51-100 ! 7 0 50 100 150 200 400 600
101200 1 34 100t 300 300 400 800 1200
201-300 ¢+ 32 130 1 300 450 600 1200 1800
501400 @ 68 00 1 S0 600 300 1600 2400
401-300 - %5 220 1 300 750 1000 2000 3000

2. Hupma pacxo.la IpoB Ha PACTONKY KOTIUL HPHHHMACTCH Im’ Ha ceion.
3. Yncao pactonox onpeaciseres rpudukoM paboT 110 peMOHTaM H 00CIYKHBANHIO
KOT10B, TEXHOIOTHYECKHM (IPOUECCOM H MPOHIBOACTBCH HLIM ITAHOM PadiTH! KOTENbHOH.

flpuwedanun: 1. L1d k01308 ¢ ILIOHLLTLIO HOBCPXHOCTH narpesa Bosee 500 M Ha
PUCTOIKY 1I0CIC CYTOUHUIO UACTaHOBA PACXQL TOILIMBA DaseH
TOL.IHBA LIPH CTO [10.1HOH 12IPIIKC.

ABYXHACOBAMY PAcXoy

TadGanua 7
DJKBHBLAICHTL 119 NEPCBOMA HUTYPANLHOIO TOIUIMBA B YCIOBHOE
lr Bria Tominsa ~ RasiopriHbin Bua Tonnusa KlophRHbiA |
*IxsusanenT J IKBHBATEHT )
1 2 3 4

Yroaw: BpukeTu w3 yraeit:

Hoseuxsi : yKpaxuckoro 6yporo 0.60
CHEKUOLIHACS | 0.92 6aunapckoro 0.60
ra3oBwH ' 0.85 JOHEeUKoro 0.92
LTHHHOILIANC HHLIH 0.73 | naxoe TormBo:
anTpauHT AC 0.94 MaoyT Tonounnii 1.37

floMockoBHMA 0.38 Hdusesnbuoe .45

BopkytuHexu# 0.86 uctunnstroe 1.43 |

Kuieloscxmn 0.75 Foptoune rassi: Ha 1000 M3 |

Ye1aOHHCKHI 0.52 Mpupoanni u nonyTumi | 1.20

Kvinemanit 091 Moasemuo# rasnpukanun 011

Kaparanauncini 0.79 Kokcosmniit .57

IKHOACTVICKHN 0.60 JomesnbiR 0,143
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[poaoTxeHue Ta6a.7

1 2 3 4
Ty
Kancko-auunciosi 0.49 CxuxeHunf 1.70
YepeMXORCKHIT 0.82 Chanuesuift 0.57
Pastumxsticxiiy 046 Topd:
Mprsopckuit 0.61 dpesepusiit 0.34
Caxazmnicxui 0.74 KYCKOBO# 0.40
Cuaenckuit 0.80 TopdobpuxeTnt , 0.60 |
llpora 1027
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NPUINOXEHHE 4

Tabnuum 18 onpeneneHHs KONHYECTBA JNEKTPOIHEPTHH, TpeGyeMoro ans BupaboTku

TEM10Thl

Tabaunua 1

Ve nsHuIR pacxo IMMEKTPOIHEPTHH HA TOLLNHBONPHIOTORAEHHUE,
TOILTMBONOAAHY H 30JI0LINAKOYARICHHE

MOIHOCTL KOTE IbHOHM.
MBT (Ika/v)

Yaenbubiit pacxod d1eKTPOIHEPriy Ha
TOIUIHBOIPHIOTOBACHHE, TOIUIHBONOARYY H
Jos01uIakoyALietne, kBT/MBT (xBT.4/ [Ckan) npu padore

Ha XHAKOM TOILIHBC

TBCPIUOM TOILIHBE

Jlo 5.8 Jlo 5.0)

0.95 (1.1)

6.02 (7.0

OrS5.8:1011.6(0151010)

0.91-0.95 (1.06-1.1)

5.85-6.02 (6.8-7.0)

Ot 11,6 10 23.2(07110 1020)

0.86-0.91 (1.0-1.06)

5.67-5.85 (6.6-6.8)

Or 23.2 10 34.9(0120 1030)

0.82-0.86 (0.95-1.0)

5.5-5.67 (6.4-6.6)

Caune 349 (Coume 30)

0.52-0.82 (0.6-0.95)

3.44-5.5 (4.0-6.9)

Ilpumesanue. boiice

BbLICOKHEC

JHAUCHHA

YACHLHOI'O
COOTBETCTBYIOU MCHLLUIKM THAHCHHAM MOILHOCTH H HZ!OC\OPOT.

pucxoa

VICKTPOIHEPIHH

Tabanua 2

3HAUCHHA HABUICH TCINOTH CIOPAIHS, TCOPETHYCCKHX OOBEMOB BOIAYXA K HIPOAYKTOS
CROPAHMSL YIS HEKOTOPHIX BHIOB TOMIHBY

Tonsamso Mupka Husas renno- Teopernueckni 00nem,
TOWTHBA Ta Cropanus. ik
MIDx/ki(m’) BOTAYXQ HPOAYKTOB
[kKa/xr(m’)] CI'OPaHKHS
1 2 3 4 5
Taepitoe (yrosns):
Joueukuit Ji 19.59(4680) S.16 567
r 22.02(5260) 5.83 6.28
A 22.57(5390) 6.04 6.32
Kyineuxui Ji| 22.82(5450) 6.0.2 6.58
I 26.13(6240) 6.88 742
[loamockoBHbI#H b2 10.43(2490) 2,94 3.57
Kaparananxckui Ji | 21.31(5090) 5.60 6.02
JlbBoscKo-Bonuinckuit r 21.98(5250) 5,75 6.23
YensOnHCKHi Ji 21,52(5140) 5.67 6.47
Kuaxoe(mMasyr):
MaJIOCEPHHCTbIH 40.28(9620) 10.62 11.48
CEpHHCTBIR 39.73(9490) 10.45 11.28
BbICOKOCEPHHCTHIH 38.77(9260) 10,0 10.99
I'a3o06pasHoe:
Crasponons-Mocksa 36.55(8730) 9.68 10.86
Crasponosib-Hesun-
HOMBLICK-I pO3HUR 35.63(8510) 9.47 10.63
LleGennnxka-bpanck- 37.87(9045) 9,98 11,19
Mockea
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Tabnuua 3
InaveHns koxpPHuHEHTOB H3IOLITKA BO3AYXaa, B TONKE H YXOAAUMX razaxd ,,

Bna tonnusa ar a,
Trepnoe 1.2-1,25 1.55-1.6
MasyT, npupoanbiii raz 1.1 1.4
Tabnuua 5
[MoTepu dnexTpoIHEpruy B CETHX
DneMeHT CeTH | TMoveps nanpaxenns.% | [Motepa Inextpoonepruu.%
Cets 6 xB
MuTatensHas 3.0 | 2.5
Pacnpenenurensias 2.0 I
Cerenble TpancdopMaTopsi:
NOCTOAHHBIC NOTCPH - 2
lIepeMenHbie NOTEPH - !
CeTh HHIKOTO HANPSKEHHS
06Lero noabL30RAIKA 4.5 2
Cers 10 kB
[Turareanuas 2.5 2
PacnpesicnTentias 1.5 1
Cerennie TpatcopMartopni:
MOCTORHULIC 1IOTCPH - 2
1ICPEMEHIBIC TIOTCPH - 1
CeTb HHIKOPO HanpsxeHus
o0u1ero noabLIOBANNS 6.5 24
Tabauua 6
Y neabHast HIeKTPHUECKAR MOUIHOCTD. HCNIOAB3YEMANR UIR MPOYHX HYKI KOTENbHBIX
Bua sosopaiGopa Twn xoTnos Hepwon rona Ynenbnas norpednaeman
MOILHOCTL Ha NPOUHE
Hy»um, kBr/MBr
(xBr.w/Tkan)
JaxpeiTuiit Bonorpeititbie Qrountensumit u 0.55(0.64)
HEOTOINHUTENBHbIH ]
[aposuie OTonNUTENLHLIA H 0.33(0,38)
HEOTOIHTENbHBIN —
OTKpbITBEA Bousorpeitnnie OronHTenbHbiit 1.33(1.55)
HeotonurensHbif 6.66(7,75) 4]
flapossie OronutensHntii 0.9%1,15)
Heoronutensnuiit 327(3.80) ]

116



LI}

Tabnuua 4

VaenbHeilf pacxon 3neKTpoIHepruy ha nepemeuterse 1000 s Bo3ayXa MM YXONAWNX FA10B TATOAYTHEBLIMK YCTAHOBKAMN

Tun seuTuastopa,

Yacrora Bpatuenus,

Y acannuit pacxon

THn peaTHASTOPA,

Yactora spaiuenus.

Yaensunti pacxon—l

AsIMOCOCa 1/Mun 31CKTPOIHEPHH HA Abimococa 1/Muu INIEKTPOIHEPHH HA
niepemetiesne 1000 nepemeuieHue 1000
M’ Bo3xyxa wan M’ BO3MYXa MaH
YXOOAUHX 2308, YXOAAUIHX I'a308,
kBT.4w/1000sm’ kBT1.4/1000M’
1 2 3 4 5 6
BJI-2,5 3000 0,97 B AH-19 1000 0,87
BO-2,7 3000 0,65 1500 2,03
BI-3,5 3000 1,2 BIAH-21 1000 1,08
BIIH-8 1000 0,33 A-3.5 1500 0,33
1500 0.8 AH-8 1000 0,26
BJIH-9 1000 0,40 | 1500 0,59
1500 0,93 JH-% 1000 0,30
BIH 10 1000 0,54 1500 0,80
1500 1,20 JH-10 1000 0,40
BOH 11,2 1000 0.69 1500 0,95
1500 1,50 AH-11.2 1000 0,53
BAH-12,5 | 1000 0.82 1500 121
1500 1,88 JAH-12.5 1000 0,67
BJ1H-13 1000 0,82 1500 1,50
1500 1,88 JH-13 1000 0,68
BJIH-15 750 0,75 1500 1,52
1000 1,30 JH-15 750 0.59
1500 2.93 1000 1.06 ]




orr

IMpoaonxensue tabn. 4

1 2 3 4 5 6

BI-15.5 750 1.37 1500 2.40

1000 235 155 750 1.3

BAIH-17 750 0.88 1000 1,79

1000 1.60 [H-17 750 0,75

1500 3.63 1000 1,27

BJUI-19 750 ) 1.10 1500 3.0

e 1000 - 1.91 JH-19 600 0,57

B/IH-20 750 0.8 750 0,93

1000 1.48 1000 1,62

BIH-21 750 1.36 NH-21 600 0,71

1000 2.50 750 1,08

BBJIIH-15 1500 237 1000 1.96

BBJIH-18 1500 3.78 JIH-22x2 600 0,73

BIIH-15 1000 0.64 750 1,14

1500 1.96 TIH-26x2 600 1.0

BIH-17 1000 0.77 750 1,62
1500 1,55

Mpuveyanue. Yaensubie pacxolbl INEKTPOIHEPTHH onpeleleHnl npu MaxcHmansHoMm KUILJ

BenTHsTOpHOro 3aoaa OAQO "Mopen”

YCTAHOBKH 10 JOaHHBIM MockoBckoro




Tabnuua 7

Y neneHsie pacxoibl MEKTPOIHEPrHH Ha BLIPaGOTKY ¥ TPAHCIOPTHPOBAHKE TerLia LIs

KOTEJIBHBIX MOIMHOCTLIO 10 50 MBT

PacuyeTHas Ten10Bas MOWHOCTD
OTONMUTEIBHBIX KOTEIBHBIX Ma10H

YaennHblf pacxod 31exTpoIHepruH Ha
BbIPAGOTKY ¥ TPAHCMOPTHPOBAHIE TerL1a.

smoutHocTH. MBT (I"'kan/v) kBr/MBT («Br.wTxan
Jo 0.38 (Jo 0.5) 17.2(20 ;
0.59-1.16(0.51-1) 17.2(20) i
1.17-2.33(1.01-2) 16.3(19) }
! 2.34-3.49%2.01-3) 13.5(18) !
[ 3.50-5.82(3.01-5) 15.3(18) |
| 5.83-11.6(5.01-10) 153.3(18) i
11.64-38.2(10.01-50) 15.3(18) i
Tabauua 9

Y ae:1bHblit pacX0.d JNEKTPOIHEPIHH T1K KOTEIbHBIX MOIUHOCTEIO oT 30 10 200 MBr

g Koamdectso # Tin | Bua MowrocTtn Ko>dduun- : YieapHsii pacxoa
{ YCTQHOBICHHBIX TOIIHBA KOTe:1bHOH, CHT cnpoca JIEKTPOJHCPTHH.
‘ KOTI0B [ MBr(I'ka/y) ! kBr.wMBr
‘ i S(kBr.wTxan
: 1 ! 2 | 3 4 - 3
CIXRBTC-10 K T 34.89(30) 0.332 24.6(28.6)
. 3XKBI'M-10 'T™M ! 0.354 217230
: ‘M I 34.89(30) 0354 . 21, ‘(:5.:)
: T } 0.362 20.1423
+XKBTC-10 K | 46.52(40) 0332 17.3(:0.1)
- 4NKBEM-10 ™ i 0.354 16.9(19.6)
: M i 46.52(40) 0.354 16.9(19.6)
- r : 0.362 15.6018.2)
3XKBTC-30 'K | 69.73(60) 0.332 15.7(18.3)
! | KA | 0.310 15.6(18.1)
| 3XKBI'M-20 ™ 0.354 [3.8(16.1)
; M 69.78(60) 0.354 13.8(16.1)
L r 0362 13.1(15.2)
i 3XKBTC-30 K i 104.67(90) 0332 23.7(27.6)
i KA | 0310 23.4(27.2)
| 3XKBTK-30 (K L 104.67(90) 0422 32.3(37.6)
LW Ka l 0.394 i 32.0(37.2)
| SXKBOM:-30 ™ 0342 18.1(21.0)
: (M 1 122.1(105) 0342 | 18.1121.0)
r | 0354 i 13.3115.7)
| %XKBTC-30 K T 139.6(120) 0327 14.217.1)
— KA | 0310 | 14.5(16.9)
H XKBTK 30 K T 162.8(140) 0422 1 26901
' KA | 0.394 | 29.1(33.8)




X

[pesenbhbie Harpy3ki palionibix KOTEILHLIX

Tabnuna 8

[ Pacuctnas _ Nipenenvisas ynenunpie diekTponarpyska paionnsix xkoteasnnix (6ea yuera cevennix pacocon), kBr/MBi{rDn/(Fran/u))
reronan e Oukprarasenerema b Bakpuitas cicema
narpyska, MBr Kumennailt Myt Hpupaostisiadt vas Kanmcnlt s Musyr Mpusposusalt ras
(Ian/4) Gypuiit yrons Oypuit yrou,
1 2 3 4 5 6 7
58(50) i Mence 11,6(13,5) 9.5(11,0) 8.6(10) 8,0(9.3) 6,6(1,7) 5,5(6,4)
69,9(60) 10,8(12,6) 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,
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(9.4) 7,1(8.2) - 5,6(6,5) 4,2(4,9)
162,8(140) - 7,709.0) 6.8(7,9) - 5,5(6,4) 4,1(4,8)
186.0(160) - 7,6(8.8) 6,7(1.8) - 5,4(6,3) 4,1(4.8)
2003180y | - T T Is®n | 618 - 5.3(6.2) 4,0(4,7)
T 232,6(200) - 7.4(8,6) 6.0(1,7) 5,3(6,2) 4.0(4,7)
255,8(220) - 7,3(8.5) 6.6(7.6) - 5,3(6,2) 4,0(4,6)
279.1(240) - 7.2(8.4) 6.4(7.5) - 5,2(6,0) 4,0(4,6)
302,4(260) - 7.2(8.4) ___64(74) - 3,1(5,9) 4,0(4,6)
325.6(280) ~ 7.148,3) 6,3(7.3) - 5,0(5,8) 3,9(4,5)
348,9(300) ~ 7.148.2) 6201y - 4,9(5,7) 3,9(4,5)




[Mpomonxenve tabn. 9

1 2 3 4 5
IxKBI'M-30 ™M 0,342 14.1(16.4)
M 162.8(140) 0,342 14.1(16.4)
‘ r 0.354 11.5(13.4)
3xKBTK-50 K 174.5(150) 0,422 23.6(27.4)
KA 0.394 23.7(27.6)
M3xKBI'M-50 ™ 0.342 16.7(19.4)
M 174,5(150) 0.342 16.7(19.4)
r 0.354 15.0(17.4)
IXKBTK-50 K 232.6(200) 0.422 23.0(26.7)
KA 0.394 24.0(27.9)
T4KBI'M-50 '™ 0,342 14.0(16.3)
M 232.6(200) 0.342 14.9(12.8)
I 0.354 12.8(14.9)

Tabsmnua 10

Fnauenns Ko WpuieH 1a CHPOCA JUIR PAUIHYHOIG 00OPYHOBANNA

Haumcitosanne obopy/losanis

Koxpdrunenr cnpoca

Tpancdopmaropst 0.5-0.8
Jlpoduikn MosOTKOBLIE 0.7-0.9
CKHIIOBbBIE HOALEMIHKH 0.3
BeHTHISTOPSI, JILIMOCOCH KOTECIbHBIX 0.95
Cpenepribte jedesku 0.35-0.5
[IuTarenn aentounsie, bapabanubic, MAITHUKOBIIL, 0.05-0.7
JIOTKOBBIC

Kounsehepst nerkue (jo 10 kB1) 0.65-0.7
LUuekn. NieBatoph 0.75-0.8
MexanHYecKHe TONKH 0.75-0.8
Baxyym-Hacocsi 0.7-0.9
Tennosbie NYHKTLE 0.8
Korenblible OTONHTEIbHBIE 0.65-0.7
Hacocbl ceresbie, nUTareibibe 0.8
Komnpeccopbi 0.5-0.8
Kpan-6anku. Tenbdepsi. indTh. TATH 0.2-0.5
CaapoyHnie TpaHchopMaTOpht 0.3-0.35
CanTeXBEHTHIATOPbL 0.65-0.75

Hpumeuanue. Menblne 3nayeHHs X0OPPHLKEHTA CAPOCA COOTBETCTBYIOT DOJIbLIKNM

BEHUYMHAM MOLUHOCTH H HaoBopoT.
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NMPUNOXEHHUE 5

Tabstnel 18 onpeneens KOIRUCCTRL BOIL VIS BLIPaGOTKH TCRJIOTH

TaGnuua 1
YaeabHbiit 00beM BOIbI HA HANOTHCHHE CHCTEM OTONICHRA
OGopysosanue rennonvipebnsioniet Yacapnnifl 00beM BOALE HA PAIOBOE HANOAHENNE CHETEM OToIACHIR, M /MBT [M A Tran/v)),
CHCICMLI IPH flepelaie [eMUCParyp BO LI B CHCTeMe Tenjochadxkenns, 'C
95-70 110-70 130-70 140-70 150-70

CHcTema OTONACHHA!

paanatopsi BuicoTol SO0 MM 16.8(19.5) 15.1(17.6) 13.0(15.1) 12,6(14,6) 11,4(13,3)

paanTopel BoicoToit 1000 MM 26.7(31.0) 24.2(28.2) 20,8(24.2) 19,9(23,2) 18,6(21,6)

pebpuctbie TPYORI 12,2(14.2) 10,7(12.5) 9,3(10,2) 8,9(10,4) 7.909,2)

NAHHTYCHbIE KOHBEKTOPbI 4.8(5.6) 4.3(5.0) 3.7(4.3) 3,5(4,1) 3,23,

PErHCTPbI H3 rMaJKHX TpyO 31.8(37.0) 27,5(32.0) 23,2(27.0) 22,4(26,0) 20,6{24,0)
OTonuTeNbHO-BEHTHIALHOHHAA CHCTEMA, 7.3(8.5) 6.47.5) 5,6(6.5) 5,2(6,0) 4,7(5,5)
060pynoBaHHas KalopHepamH




Tabnuna 2
Y Ac.1bKbiil 00BEM BOIb B 2fIEMEH FAX CHCTEMbl OTOILICHHS

DNCMENT CHETEM b Yaeabubiit 00beM 80/ibl B CHCTEME OTOILACHHA V,, NPH
M TIRISTIE] PUCHETHON TeMilepaType 1opsueii Boabt B cHeTeme, 'C
85 95 105 110 115 130 135-
150
Pasinalop 4yryrHbiil
CCKIHOHHBIH
rnybnuiHoH:
140 Mm 10.8 9.5 8.9 8.5 8.2 7.2 6.8
90 MM 144 12.9 11.9 114 11.0 9.6 9.2
KousekTopst.
"Akkopi”™, "1lpot pece- - 1.07 1,0 097 | 094 | 086 | 0.69
20"."lpot pece-15"
Paarop craibioH 8.1 7.1 6.6 6.4 6.1 5.3 5.1
HHILIIB B
PebGpreias 1pyGa - i 3.6 5.2 5.0 4.8 4.3 36
4YLYHHAN !
"nankast rpyda 35.7 36 30.4 29.7 28.6 249 21.5
Dy =70-100 mm o o L
berotnas - 1.72 1.59 1.52 146 1.29 -
OTOHHICIbHAR [IQHC 1L . _
Kousektopst 11ios - .69 0.64 0.63 0.62 0,60 0.59
Kii, KO. KB o A o
Kasopudep 047 0,43 0,40 .39 0.38 034 033
(UIACTHIYAT LIH i
[pyda 1ipu
UMPKYJIRUHA’
HCKYCCTBCHHOH 7.6 6.9 64 6.0 5.6 5.2 4.7
CCTECTBEHHOH - 13.8 - - - - -
Tennootmennuk 0.23 0.21 0.19 0.18 0.17 0.15 -
CKOPOCTHOH
Koten uyrynnmu 2.6 2.6 2.6 - - - -
CEKILHOHHBIA

ITpumedanun: 1. OGveM BOIM B OTONHTEILHMX NPHOOPAX. HE LIPHBCACHHLIX 8
Tabnuue. NPHHMUMACTCA N0 NACNOPTHBLIM JAHHBIM Ha NPHOOP HIK 110 AHAIOIHUHBIM
npubopam. nprseacHibpM B Talinue.

2. OObeM BOaB B HapYKHBIX TEMIONPOBOAAX ONPEACNACICE B COOTBETCTBHH C
[IHAMETPOM H MPOTAKEHHOCTHIO TPYOONPUBOLOB.
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Ynenbhas eMKOCTb BoAb B TpySonposonax

Tabauna 3

Juamerp Tonumuua Tnamerp Tomnuua ﬁ
TpySonposoaa, crenky | Yiensnuas TpySonposoaa, CTeHKH | YienbHay
MM TPYObi.MM | €MKOCTb, MM TPYGbLMM | emkocTh,
ycnos- | Hapyx- M>/m yCNOB- | Hapyx- MM
Hbi#, HbIA HbIHA, HBIH
D, D. D, D,

1 2 3 4 5 6 7 8 |
15 18 2.0 0.00015_{ 450 480 6,0 01720 |
20 25 2.0 0.00035 450 480 7.0 0,1710
25 32 2.5 0.00057 500 530 6.0 0.2100 |
32 38 2.5 0,00085 500 530 8.0 0.2070 |
40 45 2.5 0.0013 600 630 6,0 0.300
50 57 3.0 0.0020 600 630 8.0 0,296
70 76 3.0 0.0039 600 630 9.0 0295 |
80 89 35 0.0053 600 630 11.0 0.290
80 89 3.0 0.0055 700 720 70 0.391
100 108 4.0 0.0079 700 720 8,0 0.389
100 108 3.5 0.0080 700 720 9.0 0.387
125 133 4.0 00123 700 720 11.0 0,382
125 133 3.5 0.0124 800 820 7.0 0,509
150 159 4.5 00177 800 820 8.0 0.507
175 194 5.0 01,0270 800 ]20 11,0 0.500

200 219 6.0 0.0330 90() 920 3.0 0.642
200 219 5.0 0.0340 900 920 9.0 0.639
250 273 7.0 0.0530 900 920 11.0 0.633
300 325 8.0 0.0750 1000 1020 9.0 0.788
300 325 7.0 0.0760 1000 1020 10.0 0.785
350 377 9.0 0.1010 1000 1020 11.0 0.782
400 426 6.0 0.1350 1000 1020 12.0 0.779
400 426 7.0 0.1330 1000 1020 14.0 0.772
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Tabnuua 4

Konu4ecTso BOIBI Ha B3PHIXASIOULYIO TPOMBIBKY OCBETIHTENbHLIX (iL1bTPOB

OceernuTebHBIA UTLTP

KonuuecTso BOIbI HA BIPHUCIIOLIYIO IPOMBIBKY
OCBETIHTEILHBIX BILTLTPOS. M’. IPH THAMETPe DiLTTP MM

KBApLUEBO-AHTPALHTOBLIE

1000 1500 2000 | 2600 1 3000 | 3400 |

OIHOMOTOYHBIE AHTPALH- 2.3 6.2 11.2 ] 187 | 250 ‘ 32.0 \
TOBbIE | ! !

OaHOMOTOUMHbBIE KBAD- 4,1 9.3 16.7 ) 281 ¢ 373 ‘ 48,1 l

ueBble H IBYXCIIOHHBIE ! | |
l : :

Tabanua 6

Y 1eabubiit PACX0] BOJBI HA (IIQK030. 10V TAUTCHUE

Cnocod 30.101L1AKOY AANEHHS

Y zeasHslii pacxoa BOIb! HA | T ILTAKA HIH |

30161 M !

' !

| PvuHoe {BaroHeTkaMu) 0.1-0.2 !

i MEXaHHIMPOBAHHOE MOKPOE CKPENEpOM 0.1-0.3 t

ILTH CKPeOKaMH X
[TeBMaTHUCCKOR | 0.1-0.2

i [Lapapanyeckoe ¢ SurepHeIMH | 10-30 !

. TIRCKOBLIMM HICOCAMH :
i UHIpasitHYecKoe ¢ ANNapataMu 15-43

! MockanskoBa

Tadanua 7

Y aenbHbii pacxo.1 BOIbl AN KOTCIbHBIX TPH JAKPLITOH CHCTEME TEMLIOCHAOKEHHR

| Y acabusili pacxoa soast . /4. MBT {1/u.(Fkavy)| np MownocTH 0axoro |

i
; Bua ronamea

arperata. MBr (I'kavw) '

038 | lLlie6 232 l .04 ' 1.0 1 9.3 11.6 \ REI l
(0.5 (1.0 2.0 | 0 (6.0) (8.0 (10.00 | (2000 :
Taepaoe Lst o 132 112 0.86 1 0.69 0.60 = 0.36 0.32
(1759 1 s | (L0 (0.3) (0.7 ' (0.63) [ (0.60) ‘

[a3 1 mMa3vt 095
e (1.1)

0.86 0.69
(1.0) | (0.8

0.32 ! 043 | 041 ; 039 | 035 ,
0.6 | (0.5 | (0.48)  (0.45) | (0.30) !
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Konuucctso Boul Ha BIpeIXaculie ¥ percHepaiinio GuibTpos

Haumcnosanue npouccca

ey -

Tabauna 5

claunapruoro guntipa, Mm

KOANHCCTBO BOLI, M7, H2 BIPLIXICHIE 1 PErEHEPaiiio IIbTpos 1pH AaMeTpe

8 450 00 1000 1 1500 | 2000 2600 3000 3400
B3pLixuisionias jipoMuiuKa 05 o b2 ) 46 |84 14,0 18,8 24,6
Hartpui-karnonniostie GuitTpl nepsolt crynei
Perenepauns:
6e3 HCIOMBIOBAHMR OTMBIBOYHAIX BOA Ha 2.1 4.8 9.3 21,1 45,5 76,0 101,8 133,2
B3pLIXJEHHe
¢ HCMONBIOBAIHEM OTMbIBOYIILIX BOJ Ha 1.6 3.7 7.3 16,2 37,0 62,0 83,0 108.,6
BIPLAXJICHHE
Bonopoauo-katitonittoanie unstpht (nph "ronoanoit” percucpanin)
PereHepauns:
63 HCHONBL3IODAIHAE OTMLIBOUNELIX BOJL HA - - 11,2 253 54,8 92,0 122,9 160,9
BIPLIXACHHE
¢ HCONL30BAHHEM OTMBIBOMHEIX BOJ Ha - -~ 9,1 20,6 45,5 78,0 104,) 136,3
BIPLIXSICHHE
Harpuil-kaTHonsToBLIC GIILTPH BTOPOIl Cryneiinn (B HCHOALIOBANUYK KOHCTPYKItH (inLTpos nepaofl cryncnu)
Perenepanua:
6¢3 HCONLIOBANUA OTMLIBOUNLIX BOA NA 23 53 10,3 233 50,4 74,5 113,) 147,2
BIphXacuue |
C MCIIONL3IOBAHHEM OTMbIBOYIILIX BOJ HA 1.8 4.2 32 18,7 420 70,5 94,3 123,2
BIpLIXTiEHe




NAPANOXEHHE 6

COOTHOUEHHE MEXIY TEIUIOBLMH €IHHHUAMH, OCHOBAHHLIMH HA KQIOPHH, EAMHHUAMH
ciactemn MKI'CC u emsunuamu cuctemu CH

={ arm texH.= 0,981 Gap
=98066.5 I1a = 0.1 MITa (10
M BOACT.)

L Besnunna CooTHolueHHe MexTy
CAHHUUAMH B CHCTEME emmuuuamu cucremst CH u
MKT'CC u cucremoii CH cnctemoit MKI'CC
Macca Ikrcm=981xr 1 kr = 0,102 lkr.c’/m
Euna 1 xc=9.81 H I H=0.102 xrc
Hasneune I kirc/em” = 735.6 mm.pr.ct. | [H/M =ITTa = 1,02.107 atm.

Texs =107 6ap=7.5 MM pr.cT
=1,102 MM BOA..CT.

Pabota u neprus

faem =981 Tx
[ xBr.a =3.61x0° Ix
1 aan = 4,187x10° ix

1 Ox =1 Hm =0.102 xre.m
=2.78x107 kBr.y =
2.39x10™ xxan

MowmHocTh

| xre.m/c = 9,81 Br
1 kxavc = 4,19x10° Bt

1Bt = Hw/c = 0.102 kremic
=0.86 xxan/u
1 MBTt = 0.86 Nkan/u

KonuuecTso TennoTH

1 xan =4.19 Ix
1xBr.a = 3.6x10" JIx
I Cxan/u = 1,163 MBT

1 Nk =0.239 xan =
= 239x 1 0™ kxan
ixBTt = 860 xxan

TeANONCHCIAYUH

i mymz.-«.“C) =1.163
B/im""C)

Y acabHAR TEMIOEMKOCTS ! xxan/(xr.°C) = 1 Jik/(xr."C) = 0239x107
= 4190 /bw/(xr.°C) xxan/(xr."C)
Tennonoit foTok | xan/c = 4,187 Br 1 Br=0.239 xawc =
1 xxan/u = 1,163 Br = (.86 kxan/u
Koxbduunent 1 @an/(em’.c."C) = 1 Bt /(M"°C) = 0.239x10”
TENIOOTNAYH, = 41900 Br/(m"."C) kxkan/(em’.¢.°C) =

= 0.86 kxan/(M*.4.°C)

Koxpduunent
TENNONPOBOAHOCTH

i m.v\(c.cu."C) =418.7
Brim "C):1 axan/(4.m.°C) =
= 1.163 Br/(m."C)

1 Br/(M.°C) = 0.239.10-2
kan/(c.cm.’C) = 0.86
xan/(4.M.°C)

Teqnora cropatus TomIHaa

| xxvkr = 4,187 «)x/kr

1 Jh/xr=0.239x10" kxan/r

Y nenbubii pacxon
| yenosuaro Tornusa

1w/ wxan = 4,187 xr/x/Ix
| kr{xB1.4) = 277 8 o/M/Ix

1 kr/xlx = 0.239 «r/xxan
| o/Mx = 0.36 r{(kBt.4)
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