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Yrasanuem MuHUCTepCTBA TAMENOrO, auegre‘ruuecuoro W TPaHCNOPTHOrO MatuHOCTpoeHus oT 7 UIOHA 1974 r,

Ne¢ NC-002/7162 BBegeH KAK PEHKOMOHAYEMbI

Hacrosmufi pyKoBOASILMA TeXHHYECKHI MaTepHa’
(PTM) pacnpocTpaHsieTcs Ha pacueThl KOTJOB f1apo-
BHIX CTallHOHADHBLIX BOXOTPYGHBIX 3HEPreTHYECKHX C
KaMepHHEIMH TONKaMH.

PTM ycraHaBinBaeT NOPAAOK COCTABJCHHS H CO-
jJep:KaHHe aJArOPHTMA NOBEPOYHHIX TEMVOBHIX pacye-
TOB KOTJIOB Ha 9BM B COOTBETCTBHH C HOPMaTHBHLIM
METOIOM TeINIOBOTO pacyera KOTeNbHBIX arperaTos *.
IporpaMMbl TOBePOYHBIX pacueToB, pa3paGoTaHHHIe
0 JaHHOMY aJI'OPHTMY, MOTYT TaKxkKe HCNOJIb30BaThCH
C HeOOXOAHMBIMH JONOJHHTEAbHHIMH YTOWHEHHAMH
TIPH BHINOJHEHHH KOHCTPYKTHBHHIX Pacyeros.

1. YCJIOBHBIE OBO3HAYEHHSA

1.1. O6osnauenus B rekcre PTM B OCHOBHOM COOT-
BETCTBYIOT OGO3HaueHHsAM <«TemroBOoro pacuera...>.
IMepeyenb YCAOBHLIX OGO3HAYEHHH, IPHHATHX HONOJ-
HHTEJbHO, NpuBeAeH B mn. 1.2 u 1.3.

1.2. CoKpameHHss ¥ HHREKCH, NMPHHATHE B TEKCTE
H G6J0K-cxeMax *¥:

W. Y — IVIaKOyAaJIeHHUE;

KO —xamepa oxsaxaeHus;

INK —moBopornas kamepa;

BIT— Bo3gyxonogorpesarens 11060fi KOHCTPYKIHMN:

PBI1— pereHepaTuBHLIA BO3AYXONOAOrpPeBaTEb;
'O — TenJI006 MEHHUK;
[T — naponaposofi Tens006MeHHHK;
I'TINT — rasonaponaposoil Ten1006MeHHHK;
KO — skonomahaep;
. T —MapaaieNnbHo NJOCKOCTH, pasieisiomleli B
TOITKEe INHPMOBBI M CBOGOAHEIN OGBEMHI;

* TensioBofi pacueT KOTeNbHHIX arperatoB (HOpMaTHBHE
meton). M., «duepruss, 1973. (B nmaaenefimeM CCHAKAa Ha STOT
Hopmam)saui nokymeHt xaaercs B PTM rak: «TenaoBofi pac-
Yer...»).

*# TIponHCHEIMH GYKBaMH 0G03HAaYeHHB! COKPANIEHHS B TEKCTe,
CTPOTHBIMH — HHAEKCHI,

1. C — NepNeHaAHKYJNSPHO CEUeHHIO, Pa3LensIomEMY
B TOMKe HIMPMOBHAA H CBOGOAHBIA 0OGBEMbI;
I. T —NOJ TONKH;
1l — IIHPMBI;
€1 — craGonogorperTriii BO3AYX;
ca— OTHOINEHHE KOJMYECTBA C’a1abONOAOrpeToro
BO3JyXa K oO0lmeMy KOJHYECTBY BO3AYXa,
N0AaBaeMOro B TOTKY;
ry —Ko3punueHT PeUHPKYJALHH Ta30B B HHU3
TOTIKH;
Ty — TO XK€, B BEPX TONKH,
N, — teKymufi HOMep 30HH NpU NMO30HHOM pac-
yeTe TOIKH;
OK — BLIXOZHOE OKHO TOTIKH;
06 — oGorpeBaeMas cpeaa;
rp — rpeioulas cpeaa;
X — HHAEKC TpPH BeJWduHe, MoJyueHHOHi M3 pac-
yera Ha JaHHOM Iare MpHOAHKEHHH.
1.3. CnaMBoabl, ynotnpeGasembie B 6JI0K-CXeMax:

(O~= — Bxoa B 6aok-cxemy;

QO+ — Buixon u3 Gaok-cxemm;
A — npeKpallenHe pacueTa, TNPeLyCMOT-
PEHHOE aNTOPHTMOM;

— BHNOJHeHHEe 1eficTBAN, YKa3aHHHIX B
TPEMOYTOJILHHUKE;

Y — BBISICHEHHEe BOIIpoCa, 3anuCaHHOTO B

A poméGe;

~— BLINOJIHGHHE JEHCTBHA HJAM BHYHCIE-
HHe BEJIMYEH, YKa3aHHHX B KBajgpare,
N0 BHJEJNEHHOM UYacCTH NPOTPAMMEI
HJH 10 CTaHAaPTHOH mporpaMme;

Hspauve odiuynansHoe

MepeneyaTka BocnpeujeHa
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— KOMMEHTapuii K 3JeMeHTaM G6.JOK-
J CXeMbI, COEIHHEHHBIM CTPEKON:
P KPaTHOTO  BBLIIOJHEHHS TOCJEN0Ba-
—-UUR)D renpubix aeficTBUiE; B daaxkke 3anu-
i 1 CBIBAETCH [epPEeMEHHas, onpege/sio-
beee= masi KOJHYECTBO NOBTOPEHHA Jefict-
BHH; Nox (JaxKoOM 3anUCHLIBAIOTCA
TPH 4YHCJa: HayaJbHOE 3HAUYCHHE
nepeMeHHOM, mar H3MeHeHHi, KOHey-
HOe 3HaueHHe HepeMeHHOI;

— CHMBOJIbI, YKa3hiBalOLlHEe CBA3b MeEK-
1y yJladeHHBIMH 3JeMeHTaMH OJO0K-
CXeMHbi; BEPXHHHA CHMBOJ HCHOJb3yeT-
cs AJs BXOJA, HHKHHA — N1 BHIXOAa;
B OGOHX KPYKKaX yKasbiBaeTcs oaHa
H Ta xe GyKkBa;

— CHMBOJI NPHCBOGHHSI NapaMeTPy KOH-
KPETHOro 3HayeHus,

—— yKasateqab HEOOXOZHMOCTH HEOIHO-

o~
G-

2. ONHCAHHE AJITOPUTMA H BJOK-CXEM

2.1. AaropuT™M TenJIOBOTO pacyeTa KOTE1bHOrO
arperaTa npeicras/fieT cofofi moc.iexoBaTelbHOE H3-
JOXKEHHEe MAaTeMaTHYeCKHX H JOrHYECKHX JACHCTBHIL,
Heo6X01MMO€e 115 CO31aHHs TNpPOrpaMMbl TEeNJI0BOr0
pacuera KorteabHoro arperata Ha 3BM B coorBercT-
BHH ¢ «TenaoseiM pacuetoM...» OCHOBHAsi wHacTh
aJropuT™Ma npeiacrasieHa B OJok-cxemax. Kaxknas
0J0K-cXeMa JaeT HarJflHoe H306paxieHHe NOC/IeR0-
BATEIbHOCTH BBINOJHEHHS ONpeJeJNEeHHOro pasjena
pacuera H, KaK NPaBHI0, COLEPKHT OCHOBHBIE pacyeT-
Hble POPMYABI H peKOMEH1aunH.

B 1onoanenne K 6.10k-cxemam B tekcte PTM npu-
BeIeHb! NMOACHEHHAA H PeKOMEHIaUuHH, HeoGX01MMbie
75 CO31aHHS NPOrpaMMBbl.

OnucaHne 3Tanos pacyeTa, He TPEGYIOUIMX NOACHe-
HHH, OrpaHHYEHO CCHLITKAMH Ha COOTBETCTBYIOILHE pas-
aeabl «TensioBoro pacuera... ».

2.2. B aaropuTtMe, Kak NpPaBH/I0, HE HCNO/b3YIOTCH
YIPOILCHHA METOIHKH, NpelHa3HauyeHHnle I8 odaer-
YeHHs «pyyHoro cuera». Hesmuefinble 3aBHCHMOCTH,
npeacTraBiaeHHble B «TenJoBOM pacyeTe...» TOJABKO
rpaguuecKd HJIH B BHIe TaOJaul, 3aMeHEHH HHTepHo-
JIAUHOHHBIMH NMOJHHOMAMH BHIA Yy=a,X"+a,_x" 1+

Menta x no cxeme I'oprepa. Kosdpduunentnr moauso-
MOB, NoAYyYeHRHE Npu paapaGorke PTM, npuseseHh
C TOYHOCTBIO BOCHMH 3HaKoB. Koadpduunentsl, 3apMcT-
BOBaHHbIe M3 IPYrHX HCTOYHHKOB, B OTXeJbHbIX CJY-
4afxX HMEIOT MCHbINYIO TOYHOCTD.

2.3. B coorsercrBuu ¢ «TenaoBuIM pacyeroMm...>»
pacueT KOTeJbHOTO arperata BBIIOJIHAETCH B CJIexYIO-
ueit 110cAe10BaTEAbHOCTH:

— pacuer TenO(PU3HYECKHX XApAKTEPHCTHK TON-
JHBaA;

~—— COCTaBJEHHE TeIVIOBOro $ajaHca KOTeJbHOro
arperara M onmpeje/ieHHe pacueTHOro pacxoia Tom-
JABa;

— ‘pacdeT TOMKH B LeJAOM H IPH HeoGXOAHMOCTH
TIO3OHHBIA pacyer TONKH C pacnpeiejeHHeM Tenna
M3/Ny4YeHHs N0 TOBEPXHOCTH HanpeBa TOMOYHOR Ka-
Mepbl;

— pacueT INHPMOBHIX H KOHBEKTHBHHX TOBEPXHO-
CcTeft Harpesa;

— YTOYHEHHE NPeIBapUTEJbHO NPHHATHIX IJA pac-
yera BeJHYHMH, B TOM 4HHCJe NoiGHpaeMbIX PacxogoB
TeN1006MEHHBAIOMMXCA CPes;

— IpoBepKa TensioBoro Gananca KOTenbHOrO arpe-
rata H B cayyae HeoGXOAHMOCTH NPOBeeHHE TIOCae]0-
BaTeIbHHIX NPHOAHKEHAH pacuera Kotia.

2.4. BuimoqHenHe pacyeToB INpelyCMaTPHBAeTCs
LIS cAydaeB CXHraHHa JioGOro TOMAMBAa HJAH CMecH
TonauB. A8 KaxIoro TONJHBAa NO pPeKOMEHIaUuMsM
r1. 4 «TennoBoro pacuera...» ONpelesiOTC 3Haye-
nus VO, V3, Voo, V3, . TennoemxocTn TBepasix Ton-

JIHB H KOMIIOHEHTOB ra3oo0pa3HbiX TONJHB B 3aBHCH-
MOCTH OT TeMNepaTypHl ONpPeAeNAsiOTCA C NOMOLUIbIO
HHTEPHOJAALUHOHHHX NoAuHOMOB., TensoeMKoCTh XKHA-
'KONO TON/IMBA ONPeAeNsiencd MO 3aBHCHMOCTH, TIPHBe-
newtoli B 1. 3 «TemaoBoro pacuera...». Jas cMecu
Tonnme Gepyrcs snauenns VO, Vg, Voo, Vo o ira,
yCpeJHEHAHE NPONOPHHOHAJBHO XONAM BXOAAILUX B
cMechb KOMTIOHEHTOB. JHTANBIHHA BO3lyXa H NIPOIYKTOB
CrOpaHusi ONMPEAeNAIOTCA A PACUCTHHX 3HAYCHHA
TeMIIePaTypH ¥ H36LITKAa Bo3Ayxa no ¢opmysnam ri. 4
«TenaoBoro pacuera. .. » ¢ NOMOIULLIO HHTEPIOMSUHOH-
HHIX JIOJAHOMOB 1A TENJI0EeMKOCTed.

Koabduunentst nonunsoMos npuseieH B Ta6a. 1.

2.5. TennoBoit 6anaHc KOTeNbHOro arperata co-
craBaseTcs no peKoMeHZanusM ria. 5 «Teimnosoro pac-
4era. .. » TemnoeMKocTh 304, Heob6XoxuMas AJA
onpejeseHHss NMOTEPH TeMJia CO LIIAKOM, PaCCUYMUTHI-

+,...,+@, YTO mNO3BOJIAET ONpeleIATb 3HAYEHHN BaeTcd NO HHTEPIONSIHOHHOMY NOAHHOMY, K03(pdH-
YHKUHH ¥ 3718 COOTBETCTBYIOLIEr0 3HAYEHHA apry- LHEHTH KOTOPOro npuBeaeHH B Taba. 1.
Tabauya 1
_ Koshguumentn 11011H0MOB 119 BHUYHCICHHS TENI0EMKOCTH
BewecTno
a; a, ay a a a
co, 2,3407239-1078| 2 0555466.10~ 1%} 7,6427112.10~!'| —1,6633384.10~7 | 2,5207184.10~4 0,38231419
CH, —3,6858977-10716  1,0438520-10~12| —1,1547931.10~° | 5,8326777.10~7 | 1,7125262.10~* 0,37002072
CoHs | —3,2051287.10717|  2,0541957.10%| —3,5766312-10~"°| 6,5078643.10~8 | 6,7319522.10~% 0,52810839
CsHs | —4,8076020-10718! | 2330744.10-'2| —1,0479313.10~° | —1,7584497.10~8 | 1,1271707.10~3 0,72762587
CHyn | —1,7147437.10 7|  4,1440852.10~12| —3,3590473.10~% |  6,1357083-10~7 | 1,3356209.10~3 0,98612063
CsHya 3,6858971-10716 | _6,8254661-10~ 3| 3,6341789.10~1°} --5,5482959.10~7 | 1,7514280.10~3 1,2248234
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Ctp. 3

HNpodoaxcenue raba. 1

Kospdpuuuentst noaHHOMOB 118 BHIYHCACHHE TeHI0EMKOCTH
BemectBo
as a; as a a ap
N, —1,8818960.10~ 18| 1,5436120.10~14| —4,7710105.10-"!|  6,2620324-10~% | —5,3739164.10~5 0,30929091
co 1,2820512.10~1% | _3,1468532.10~1%| 2,3601401.10"1°| —3 1934747.10~8| 9,3869493.10~6 0,31004196
H,S 1,6025632.10~17 | —2 258157710~ 14| —3,7660246-10~ 11|  7,4235126.10~8 |  5,1942602-10~5 0,36002272
H, 0 —4,3706331.10-*4| 1,1480190.10'| —9,7465055-10"% |  3,8432404.10—° 0,30502797
0, —1,4351798-10~13| 1,1991440.10~ 14| —3 2737862.10~ 1| 2,5241034.10~® | 3,8834457-107° 0,31113876
Boaayx | —2,2616689.107 '8} 1,7716406.104| —5,1300306.10"1!| 6,0760977.10~% | 3,5619473.107€|  0,31519196
H,0 —9,2601428-107°| 9 1538884.10717| —3,5393369.10~"" | 5,72072221.10-% |  2,4795243.1073 0,35672260
30aa |—7,1330819.10718| _2,0249676.10~ | 1,7199313.10~%"| —2,6438212.10~7 | 1,7788785.10* 0,17661723
Topd — — — 1.1078 0,4-10°% 0,31
Caanist - — - 1.1078 0,1.1073 0,25
AHTpPaIHMTH - — — 0,142857140-10~% | 0,122857140.10~3 |  0,218857140
H TOomHe
yrau
Bypuie yran — - — 0,49999999.10~8 0,35.10~3 0,26
Kauennsie - — —_ 0,2499999.106 0,295.103 0,22950
yrau
Tabauya 2
Mpoussoaureasuocts D, Ty
Koagdu-
LHEHT oT 3 10 20 cB. 20 zo 100 cs, 100 x0 900
a; —0,64671482.10~3 —0,62289562-107° 0,13468014-10~°
as 0,31406089.10~* 0,20064985-10~3 0,63997113.10~¢
a —0,53576969 —0,23848966- 10! —0,12802068.10~2
a 0,62001030 0,16996826- 10t 0,81825970

TMoTtepu Tenna 8 OKPYKAIOULYIO CPeAy §s B 3aBUCH-
MOCTH OT NPOU3BOAHTENbHOCTH KOTEILHOrO arperara
ONpeAeAsIOTCSH € NMOMOILbIO HHTEPIOAALHUOHHBIX MOMH-
HOMOB, KOS(HUITHEHTH KOTOPHIX MpHBeeHbl B Taba. 2.
Ilpu nponssoauteasnocty D Gonbute 9. 105 xr/u npu-
HATO ¢5=0,2%.

2.6. Tlpu cocraBienyH TemyoBoro GajaHca KoTelb-
HOTO arperarta, a TaKiKe IIPH pacueTe OTIEIbHBIX
ToBepxXHoCTeli Harpesa TpebyeTcA onpeaeNfsTb TeMmne-
PaTypy, SHTAJbLIHIO M YAeIbHBIH 06beM Mapa M BOIbI.

Hs-3a orcyreTBus ypasHeHHA COCTOSHHSA J/AS BOXBI .

M BOASIHOIO TIapa, KOTOPhIe JGCTATOYHO TOYHO OMHCHI-
BaJaH Obl 06aacTH BOJH3H JHHHH HACHIIIEHHA ¥ MakK-
CHMYMa TeIJIOEMKOCTH, DEKOMEHIYeTCs HCNOJdb30BaTh
COOTBETCTBYIOLIHE TaGJHILI COCTOSSHHA B HHTepBaJje:
no aasiaenuio o 2 1o 380 xrc/cM? ¥ moO Temmepartype
ot 100 mo 690°C. B coorserctsun ¢ «TennosuiM pac-
yeToM...» mar tabann no Ttemmeparype 10°C, mo
Aasaennio 10 xrc/em?; ansg ob6sac™® MaKCHMaJbHOM
TeNI0EMKOCTH IMIar NO TeMMepaType NPHHEMAETCH
2°C, no naBaenuto 2 krc/cm2. Kpome o6uux ta6ami
COCTOSHHUSA, HCIONb3YIOTCH TaGaAMIbI TeNJI0co1ep K aHul
Ha JIHHHHM HACHILEHHS C IIaroM I10 JaBJeHHIo 2 Krcfom2,
[na onpeseneHus SHTaJAbNHH H o6bemMa MO TeMnepa-
Type H JABJEHHIO PeKOMEHAYEeTCS KBajpaTHuHasl HH-

1*

Tepnoasnus TaGaul, 10 IBYM TIepeMeHHBIM MeTo10M
Hbiotona:

X, - X 0 —
2=24+ (210 +zm)_u_m_:__£ -+ (znl — Zu) Yuex 7~ Yo +

X1 Xo Y1 — Yo
+ ( Zon— 21 & Ew )(xucx ~ Xu) (Xuex — X3) +
Xa — X3 X — Xa Xa— Xy
. — Vo X, —— X,
(2, -2, —z Lz Yuex — Vo Xyex »
i ( 117 * LT u..) ¥1— Ya X1 — Xo

- (Zgs— 241 — 230+ 2,0 (FYuex— ."02)0’1(.\'ucx —x)

rie h-—mar TabJaun No TeMmeparype.
Ilpn onpeneaennn suraabnmu i=f(t, p)

z2=i; x=1t; y=p.
Tpu onpenenennn o6vemMa V={(¢, p)
z=V, x=¢ y=p.

IlepBbifi HHIEKC V NepPeMEeHHHIX OTHOCHTCS K TeM-
neparype {, BTOpOH — K 1aBJEHHIO D.

B cayuae onpeiejeHHs TeMIepaTtypnl [0 3HTA/b-
nuu {=[(i, p) TaKkKe NpHUMeHHMa KBaIpaTHUHAas HH-
TePNnoJasanNA Taé.mu. 10 ABYM MepeMeHHbIM METOI0M
Hborona. B stom cayuae 2=f, x=i, y=p ¥ nepBHil
HHJEKC ¥ NEPeMEeHHbIX OTHOCHTCH K 3HTAJLIHH i, BTO-
poli —x aasaenuio p. COOTHOIIEHHE NMAPaMETPOB Xnex,
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X0, X1, X2, Ymex, Yo, Y1, Y2 JAONNKEO OHITH CHEAYIO-
HEyM:

Kp < Xppex <X < Xy H Yo < Yuex < Yy < Yoo

Ilpu Boiumcaenun f=f(i, p) 3HayeHHs TeMIepa-
TYPBI 200, Z10, 220, 201, <11, <62 AAA COOTBETCTBYIOUIETO
JlaBJIEHHS ONpEeReNfAIOTCA KBaAPaTHUHOR HHTEpPHOJs-
nuefi TaG/aHL NO OXHOM NepeMeHHOH:

113 8 i —1i
t=1t [( — ) HCX n+1
2t lpio—ipq lyp1—1, Ipra—1, +
LT3 . 2o
————— | (fgex — £4) °C.
+ | G )
Ilpu stom

tn = (bueu— ) 4 1B2°C;
l < tlle

rie fmaw — HauaJbHOE 3HAYEHHe TeMmepaTypw B Tab-
JHMLAX; B JAaHHOM MHTepBaje TaGaHL
100°C;
6f — mar ta6aul o TeMiepaType;
n — NopSAKOBHIA HOMep 3HaueHHS (QYHKUHH B
TabJanie.
3HayeHHs SHTAJBIAH KuUNSILeH BOJAH M HaCHIIEeH-
HOTO Napa ¢ 1OCTaTOYHON TOWHOCTBIO ONpELeASIOTCH
JuHelHol HHTepnoasunel Tabauu no aasiaenHio. Tem-
TepaTypy ¥ AaBJeHHE HACHIEHHS MOXHO ONpPelesTb
no ypaBHeHMSM, NpuBefleHHHIM BecnepoM:
=11
t=2ai[lnP]'°C;

2]

=9
nP=Ya, ()
2

Png1 < inyo,

Kosbpdunuenrn, Bxoafmue B ypaBHeHHS, NPHBE-
neusl B Ta6a. 3

Tabauya 3

Koadpduuuenr t inP

a 0,9909271199. 102 —5,078709984

a, 0,2785424215. 102 7,270489907

a, 2,3753576470 —3,033726807

ay 0,2107780463 1,256759065

a, 2,129682011.10~2 | —5,608659370-10~!

as 1,328377290.102 2,477563380-10~1

as —3,739348425.10~* | —8,659024966.10~2

a; —1,741775190-105 2,015339284.10~2

ag 2,207171179-1075 | —2,693452728.10~3

a, 1,534373134.10~6 1,553179872-10~*

8, —4,268568510-10~7 -

ay —4,29246029.10~% -

2.7. Ilopsanok W XoA pacueTa TOOKH B HEJOM
COOTBETCTBYIOT yKasaHusiM ri. 6 «TensoBoro pac-
4eTa...», OHH NOKa3aHH Ha 6Jok-cxeMe (ueprt. 1).
Huxe naworcs gonoaHuTeAbHbE YKA3aHUA.

Ilpu pacyeTe NPHHHMAETCHA, YTO BCE 3aKpPHITHE
TONOYHHE MOBEDXHOCTH (OIIMMOBAHHHE, NOKPHITHE
OTHEYTIOPHOA Maccofi MM KHPTIMYOM) HaXOAATCA
TONBKO B 30HE MaKCHMAJbHOTO TEIIOBBIIE/ICHHAS; €CIH
TIOKPHTHE NTOAa OTAHYAETCSA OT IIOKPHITHA YKPaHOB, TO
TPHANMAETCA, Y4TO OH MOKPHT KHPIHUOM.

Ipn pacuere k03()GHIHEHTOB 3aTEHEHHOCTH LIAPM
H DPEMBIKAIONHX K HUM 3KPAHOB HONOJbL3YIOTCS CJe-
Rylome GopMyant:

A 1.
Bews 1 1—ayp’

ou =g [042026745 + M, (5, Y 1+ () -
— Nz(‘A %)—A@ ("A)] ;

= Z'SII(% VI G - 2P+

+4 ( e (sl) —%,)[P(m—mm)]}:

-
Co=Tror

'tA=

Cop=1—0,40"",

Ta6anunnie 3nauweHns ¢ynkunpd P(x), M(x) n
N2(x) annpoKCHMHPOBAHH MOJAHHOMaMH, KO3((H-
IHEeHTHl KOTOPHIX MpHBeAeHH B TabJ. 4, 5 m 6. Pacuer
ko3 dunyenra B, yTHTHBAOUIEr0 B3aUMHHIA Tensioos-
ME€H MEeXKAy TONKOA H INHDMaMH, BHHIOJHSETCH 70
aNIMPOKCHMHPYIOLTIHM MOJHHOMaM NS TBEPAOrO, XKHI-
KOr0 H ra3oo6pa3HOro TOMIHB. 3HAueHHA NOJHHOMH-
HaJAbHHX Ko3hduunentos mpusegeHs B TabJa. 7.

2.8. Baok-cxeMbl TI030HHOTO pacueTa TONKH, Bhi-
nosHseMoro no pexomengauusM ria. 6 <«Tenaosoro
pacuera», npuBeeHb Ha wepT. 2 n 3. C yueroM npax-
THKH PacueToB UHCJO 30H N0 BHICOTE TOIKH NpPHHA-

Maercs He Gouee 12. Ilpn nosp3oBaHHH GaOK-cXeMof

(uepT. 2) caeayeT yUHTHIBaTh, YTO B TOM CHyuae, ec/H
B TOIKE HMEIOTCA UIMPMB, JOIFYCTHMOE pacXoxjeHHue
3HaYeHHi TeMNepaTypHl HAa BBHIXOAE M3 TONKH, NONY-
yeHHHIX M3 pacyera TONKM B IEJOM H MO30HHOTO pac-
yera, yBesagnBaercs Ao 50° C.

AJITOPHTMOM He NpPeLyCMaTPHBAETCA PacyeT BHICO-
KO(QOPCHPOBAHHBIX TOMOK, MO3TOMY B GJOK-CXeMax
TMO30HHOrO0 pacyera He YuTeHa TEeNJIOO0T/a4ya KOHBeK-
nuef.

INpapamenne Buropanus AP aaa n-fi 30HH, Koraa
TeMIlepaTypa Ha BHIXOJle H3 ocAeAHefi 30HH He paBHa
TeMfiepaType Ha BhIXOJe ®3 TONKH C 3aAaHHOA TO4-
HOCTbIO, OTPEEJIAEeTCS MO COOTHOMISHHIO

Bmax — Bmin

A8 = 5 G = x () [0 () — ¥

3ineck Bpa—CTENEHb BHIFOPAaHHA B PaccMaTpuBaeMok
30He MO BepxHeft rpaHHIe B COOTBETCT-
BHH C TaGAWYHBIMH AaHHEMH <«Temso-
BOTO pacuera...>»;
8min —CTeNEHb BHIOpaHHA NO HUXKHeHd rpa-
HHLE,
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Tabauya 4
Koadypmunentel noaunoma dyuxunn P(x)
3Hauenus
K
oaipuiLnenTH o1 0 10 25 ¢B. 2,5 10 4,0 c8. 4 %0 7,5
as 0,26239850-10~! 0,38656686-10~ 1 0,39797282-10~*
a; —0,23062472 —0,77219268 —0,14166301-10~2
a, 0,83224633 0,64008741.- 101 0,20880216.10!
as 0, 16423898 10t —0,28181138. 102 —0, 16324244
a, 0,20567300. 10! 0,60509464 . 102 0,71504373
a —0,18205762- 10¢ —0,91102101-102 —0,16685144-101
a 0,99839124 0,49622349. 10 0,16285973- 10t
Tabauya 5
Kosdduuuenter noanuoma dynxnuu. M (x)
3navenus
K
KoahpuunenTst or 0 10 3.5 ¢B. 35 10 7,0 cB. 7 xo 85
a 0,14442949.102 —0,27000661.10 4 —0,26874793.10~3
as —0,19859426.10! 0,88734287.10~2 0,12363315-10~"
a, 0,11579441 —0,11838604.10! --0,23676412
ay —0, 38633632 0,81269652.10~" 0,24159026- 10
a 0,84673329 —0,29691314 —-0,13852435. 102
a —0,12542358. 10 0,52274512 0,423156717-102
a 0,99958884 —0,29792342 —0,53796469- 102
Ta6auya 6
Koaddmusentst noaunoma dyuxuuu No(x)
3nauenus
K
o puunenTH or 0 go 2,5 cB. 25 10 4,0 cB. 7 a0 6,0
ay 0,14199129.10~ —0,30099912-10~3 —0,23012082-10~*
ay —0,12742632 0,69808588 - 102 0,48305379.10~3
a, 0,46652761 --0,65261650-10~1 —0,33438376-10~2
a; —0,91796218 0,31513686 0,37908044. 1072
a; 0,11026482- 10t —0,82600937 0,56933997.10~1
o —0,88305351 0,11005813. 10! —0,26044240
a, 0,42328745 —0,56196043 0,34534971
Tabauya 7

Koad@nunentst noannoma aas onpejeAenus BeaHunHul B, yumThiBasomel B3aRMHBIR TenJa000Men
MeXay TONKOR M IHMPMOBHIM meperpesartefeM

Bux tonamea a; a, a a
Tsepaoe —-0,174048170-10~8 0,40960372.105 —0,30671639-10~2 0,17101818- 10
¥uzkoe 0,12432012.10°% —0,54405594-10~° 0,67891997-10~2 —0,17016783- 101

['asoo6pa3noe 0,42735043.10~° —0,23438228-10~5 0,30989899-10~2 —0,50325175
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8.” (Bumin) — TEMIIEpPATYpa Ha BHEIXOJE M3 nocaexne
30HH TONKH NIPH paclpeie/eHHH BHIFO-
paHHA MO 30HaM B COOTBETCTBHH C pe-
KOMEHAaUMAMH HHXKHEfl rpaHmubl;

8,” (8;max) — TEMTEpATYpa Ha BHIXOLE M3 IOCAENHedR
3OHBI TONKH TIPH PACHPLHENEHHH BLITO-
paHHA 70 30HaM B COOTBETCTBHH € PEKO-
MEHJAIMSMH BEpXHER IpaHuibl;

8,” (8) — Temnepatypa Ha BHIXONe H3 mocJelHel
30HBI TOUKH NIPM PacHpefeJeHHH BbIro-
‘PaHHud.

Cremnielib Bhiropasus B n-ii 3oHe B, 3aiaercss pas-
HOH cymMme PBn.+AP.. TIlpu orpanmyensn (B, >
>8r-1) <8 npenenbHOe pelleHHE OCYHIECTBATETCH
METOAOM HPOCTHIX MTepaluh.

B KoHLle O30HHOTO Pacyera HPoBepseTcs COBMage-
HHE BEJWYHH Gr B NOCHeNHeH 3ome, onpeie’eHHofl B
Hauaje IOSOHHOTO pacuera Ho 9.” (ans aunefiHOH
AHTEPIONSAIMM d;) U PaACCYUTaHHOA moToM o & nas
stoll 30HbL JTomyckaemoe pacxoxiaenue 29%.

TemnepaTypa AHMOBHX a30B Ha BBIXOAEe H3 JIO-
Goill 30HH MOXKeT OHITL OMpefeneHa TaKKe no 06006-
IEHHOMY YPaBHEHHIO

2B, (3Q%+ Q, + r1,— Q™)
2prc”

SII =

2Bpue” — a.F 2a,F,
r R TR R — Rk
+ 2Bguc” + axFy A+t 2Bpuc” + agFy

1 ()] (e ) P

2Bpue” -+ agFy .

3nech Bee TepeMeHHbIE BeJAHYHHE, KpoMe Bp u QPp,
UMEIOT HHIMBHAYaJbHbE JJIA KaXKJA0H 30HH 3HAYEHHS,
INpu pacuere npuaumaerca:
JJ8 30HH MaKCHMaJbHBIX TelJoBbLies1eHHM
. 3
T'=T" §-= - M
™ g RET A
A9 BCeX MOCAERYIOMUX 30H
ay = Fy¢=0; Q&u1=0; &;_1=ﬂ" p=13

nt

A=a,=F,=0;

n ?'n—l;

A5 BBIXOAHOH 30HBI C IIHpMaMH
T 8 [ .
wa—(; ¢, =————]/a (l -——‘—)——27 .
QG 3 9 T @n 3

Tak kak ypaBHeHHe 3aNHCaHO OTHOCHTENbHO 7
B HETBHOM BHJE, €r0 PellieHHe OCYILEeCTBJASEeTCs uTepa-
THBHBIM MertozoM. IIpm 3toM 9" s mocaexywoiero
OPHOJNIMIKEHU NPUHUMAETCH PaBHOA MNOAyCyMMe 3a-
JZAHHOTO M MOJYUYEHHOro 3HAUEHHH.

Ha ocnoBaHuH NO3OHHOTO pacyerTa NPOM3BOAMTCH
pacnpeieieHHe TEIJIOBOCHPUATHA 110 TOMOUHHIM TO-
BEPXHOCTAM B cleaylomlel nocienosatenpHoctd. Onpe-
AeJAI0TCS IJIA BCEX 30H TpelBapUTENbHBE BeJHUHHBI
TEIVIOBOCTIPHATHS TMOBEPXHOCTEH 30HHL:

, 49 1078 Yepar THF
Q.rl - "‘_‘?p—'

Jas 30HBI MaKCHMaJbHOTO TEIVIOBBIIEJEHHE B 3Ty
¢dopmyay svecro T caenyer Toactasutb 71”7,
TenaosocnpusaTHe BHIXOLHOTO OKHA TOTIKH

.10-8 ¢ Wi
Q= 4.9-107" dioutts (T1")¢ Fox KKaa/KT.

KKaJ/Kr.

2 3axes 80
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TlogcunThIBaeTCA PacX0KACHUE BEJUUMH TENJIO-
BOCHPHATHI, ONpelesICHHBIX NPH pacuere TONKH B lle-
JOM H B IIO30HHOM pacuere:

h =9

So

C yueTOM pacXoXIeHHS ONpEeeJsIOTCH YTOUHEH-
Hble BEJHYHHBI TEIJIOBOCIPHATHS IIOBOPXHOCTEN 30HBI

Q, =5b6Q," xkxaa'kr.

Tennosass Harpyska noBepXHOCTeH 30HHI ompene-
asercs no yxasauuaMm ra. 6 «TemymoBoro pacuyera. .. ».
B aaropuTM BKJAIOYAIOTCH YKa3aHUf JJA8 NOCTPOEHUS
¢ nomoibio IBM (ecam no3BOJNAIOT BO3MOKHOCTH
MalmMHb) rpaduka pacnpefeseHHs ¢°P no BeicOTe
Tonku. C ero moMolbio pacyeTunk MOXKET ONPEeIeTHTh
‘B&JIHYHHY ¢ B JM000M CEYEHHH TOIIKH.

IlpenycmarpuBaeTcs BO3MOMKHOCTb OlpeJeseHHs
TeMVIOBOCHPHUATHA OTAENBHOTO 3J1eMeHTa, NpeacTas-
asoltero coboit 106YI0 paguauHOHHYIO NOBEDPXHOCTH
(3kpaH, naHeab, INNPMBI, OTIeJdbHas Tpy6a), pacno-
JIOXKEHHYI0O B OIHOH HJH HECKOJBKHX 30HAaX, HJIH
IPYIHIBL 3JIEMEHTOB, BK/IOYEHHBIX [OCJE10BATENBHO IO
oGorpesaemoii cpeje.

PesyabraTsl MO30HHOrO pacuera H pacnpeiesieHHs
TeMIOBOCHIPHATHA MOTYT NOHAXOGHTLCA HE TOJbLKO .5
NOCNeRYIOUero TeNJOBOro pacuera MOBEpXHOCTeR KO-
TeJbHOrO arperarta, HO H AJisl pacyeTOB UHPKYJIAUHMH
BOAbl H TEMIIEPATYPH MeTaaja. DTO CJAeRYyeT YUecTb
npu pa3paboTKe CHCTEMbl HCXORHON MH{pOpManuH.

29. Pacuer AByXKaMepHBIX TOMNOK BBLUIOJHSIETCH B
cooTBeTCTBUM ¢ pasgenoM 6-I' «Tenmosoro pac-
yeTa. ..»; GJOK-CXeMa pacuera TipHBEIECHa Ha uepT. 4.

3asucuMocTH (HomorpaMmbl 8 u 9 «TenioBoropac-
yera...»), Heo6XoAWMBIEe A5 BHIOJHEHHs pacyera,
B aJTOPHTME HCHOJbL3YIOTCS B aHAJHTHYEOKOM BHIE.

Pacuer Bemercsi B CHexYOHIER NOCAEAOBATEAbHO-
ctH. BHauane onpegeasercs TeMneparypa NJIeHKH
mJaka no gopmydae

t“_-, = ;'T@ — t0'

IMpomexyrounble GYHKIHH OIPEAETSIOTCS N0 pa-
BEHCTBaM:

nepBas — -
npu ¢, = 0,012
f1(%,)=0,01528T, — 0,01587¢, — 3,3170;
npu ¢,==0,018

£1 (%) = 0,01443T, — 0,01719¢, — 0,6523;
npu 0,012 < » < 0,018

S (‘?)=f1(.°1)‘f‘ﬁ[fx(‘?z)—fd?x)];

‘BTOpas —
fa== f1(—0,14409090-10"* A* -+ 0,15350000- 10°A® —
— 0,63370075- 10°A2 +- 0,14570211 - 10*A +
4+ 0,54017856-10-1), ‘

rae A —uapaMerp, XapaKTepH3YIOIHA  TOJAMHUHY
maeHkH; Ge3pa3MepHas BeJHYHHA TeMIIEPaTypHOro
fepenana B NJIeHKe HI1aKa

Aps=f5(0,01040,275-101a,).
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Bemnunasl @co =f(reo), @uo=Ff(ruo) =
_..f(a@ 1 ——) OonpeJeasioTCa ¢ [FIOMOIbIO HHTEPIIOMNA-

UHOHHBIX NOJAHHOMOB, KO3(Q(HIHEHTH KOTOPHIX MpH-
BeAeHHb B Tadd. 8, 9, 10. Beapaamepuniit xoadpuumenr
Pma(wr) npu ¢;=0,012 u ¢.=0,018 onpexensienca mo
noJuHOMaM, Ko3(HUHEHTH KOTOPHIX NpPHBEIEHH B
Tabda. 11.

Jlns npoMexxyTOUHBIX 3HAYEHHH @ Ko3(pdHUUHEHT
Pma ONPERENSAETCS JAHHEHHOR HWHTEPNOASIHEA pmy
110 ¢ B HHTEpBajde pI — pi.

2.10. Pacuer n1060f mmpMOBO#i HIM KOHBEKTHBHOMH
NOBEPXHOCTH HArpeBa KOTEJbHOFO arperara cKJjajbl-
BaeTcH U3 CJHELYIOIMX ITANOoB, N0 GOJBIIMHCTBY KOTO-
pPHIX HaHBl OTHAe]bHble OJOK-CXEMEI: onpeieneHue V',
Tyo » M Max M YYET BUAHSHAS PEUHPKYJIALHH Tasos
(uepr. 5); yduer Temsaa H3JYYEHHS M3 TOOKH Qi
(uepT. 6); ompeneneHHe TeMIepaTyp H TemIocoepxKa-
wui opex 8,97, ¢, ¢, I', I”, i, i”, a Takxe TeMnepa-
TypHoro Hanopa Af (uepT. 7, 8); onpenenenne Koad-
(HLIHEHTOB HCNOJb30BaHUA § (449 IIHPMOBBIX Tiepe-
rpesaTesiefl), 3arpA3HeHHs € H TennoBofl 3¢deKTUBHO-
ctH P (uept. 9); ompenesenue koapHUUEHTA Tenso-
OTAa4YH H3JyueHHeM a; (uept. 10); omnpeienenue
Ko3(ppulHeHTa TeNa00TAauH KOHBeKuue#h ay (uepT. 11);
onpezenenyve Koshduluenta Tenaonepenayn k*; cae-
Jenue 6ananca N0 INOBEPXHOCTH, BEHMIONHSEMOe 1O
yKasanuaM ra. 7 H 8 «TensoBoro pacuera...». Pac-
YeTy Ka)KZOH TaKoH NOBePXHOCTH IPEALIECTBYET NOA-
TOTOBHTEeJIbHBI aTan (uepT. 14), KOTOPHI BKAOUAET B
ce6s B CTyyae HeOGXOJHMOCTH TOATOTOBKY HCXOIHON
uHpopManmy JJs pacyeTa JaHHOA NOBEPXHOCTH H
ompefie/ieHde NapaMeTPOB CMEUIeHHS NOTOKOB Cped.
B Tex ciayuasx, Koria, KpoMe IXaHHOH IOBEPXHOCTH,
'PACCYMTBIBAIOTCA MPHMBIKaWOWMe K Heft (mo rasam)
AOTOJHUTE/NbHEIE, TPOHIBOLHTCS [peIBAPHTENbHEBIR
NOJICYET CYMMAPHOTO TeNIOBOCIIPHATUS IONOJHHUTEb-
HbIX moBepxHocrefl. Ha noarotoBuTesibHOM 3Tane fpo-
M3BOLHTCA DacueT NMapaMeTpoB OPeAbl Ha BbIXOgE M3
TIpeLIeCTBYIOLIHX NaHHOR NOBEPXHOCTH NapOOXJagM-
TeJel # paaHalHOHHBIX MOBEPXHOCTEH HarpeBa. Axro-
PHTMOM NPeIyCMaTpPUBAETCH pacyeT paJAMalHOHHBIX
1IOBepXHOCTell, 1Jf KOTOPHIX B HCXOAHBIX JTaHHBIX 3a-
J4eTcsi HX TenIoBOCHpHATHE B Aodsax ot Q,'. Taxok
pacuer DOIKEH BBHIIOJHSTBCA TOJBKO NIPH OTCYTCTBHH
pacnpeieneHus Tenaa B Tonke. Jaa noaepxuomeﬁ
BO3/YIIHOTO TPAKTA PACCUNTHIBAIOTCA BEJIHUHHEI #,
B”, ﬂpu (uepr. 15).

2.11. Tlpu cocrasnenun 6.10K-CXEMBI, IpHBEICHHON
Ha uepT. 5, MPUHATO, YTO B aJArOPUTME CleldyeT MNpe-
JAYCMOTPETb BO3MOXKHOCTb JIBYX OTGOPOB rasoB Ha pe-
HUPKYJASALMIO 7y H Iy, OABO PELHPKYIHPYIOIHX Ia30B
B HM3 7y ¥ B BEPX TOIKH 75, 2 TAKXKE B JI060e CeueHue
Fa30BOTO TPaKTa MexXJIy TONKOA M TOuKaMH OTOOpa.
Ilpennonaraercs, 4To OPH HAJAWYHM JBYX OTGOPOB B
cedyeHHe BO3BpPaTa rasoB NOCTyHaeT TOTOK CO Cpel-
HHMH IapaMeTpaMHu:

Zot6171 + 2o762"" 2 .
ry—+—ra

Zor6 =

* HOas r1agkoTPYGHHX NOBepXHOCTEd no qep'r 12, nas pe6-
PHCTHIX H I/IaBHAKOBHX NoBepxHocTefl mo wepT. 13.

Tove1r1 + Tov6ars
r+r;

Ios= .

BosBpar rasoB B HM3 TOIFKM JAOJIXKEH NpexycMar-
pUBaTBCA Kak H3 ra3oBoro TPAaKTa 3a TONKOH, TaK H
H3 Bepxa TOTKH. B nocaegnem caywae lor6 ompene-
asercs npu r=0 B Touke oT6OpPa H NpPH TeMmepaType
rasoB Ha BHIXOJ€ H3 TOTKH.

O6beMbl Ta30B # TIAPUHAILHEE 2BJIEHUS € YIETOM
PELHPKYAANHE TPHHUMAIOTCA CIEAYIOLHMH:

Vipn= Ve+ ‘,‘.‘l—f_g".;‘ (riVeowsi+r 9 Vr.or62);

p
Viomw™=Viot 577 (Viooat T Vioom )

11 a2
Vo= Vo, (1 +7)i
VHgo pu VRO-_. pn
rH’O T Vr. pu ’ rRO’ T Vr.pu ’

rn.pu = rH=0 pu + rRO, p°

2.12. AnropuTM pacuera OTAeJbHOR HOBEPXHOCTH
HarpeBa MNPeAYCMaTPHBAET pacyeT TeMIePaTyPHOTo
Hanmopa AJs CAeXYIOHIHX CXeM B3auMHOrO Hampas.e-
HHSA TeNI00GMEHNBAIOIHXCS GpeX:

— IPSTMOTOYHOM;

— TIPOTHBOTOUHOM;

— mapaniesbHO-CMEIIaHHON ¢ JIBYMs XoIdaMH,
HMEIONHMHA OJHHaKOBYIO NIOBEPXHOCTb Harpesa;

— {IePeKpecTHOM.

PacyeTn TeMnepaTypHOro Hamopa AJasi 3THX CXeM
BeAyTCa No GnoK-cxemMe (YepT. 8) B COOTBETCTBHH C
tdopmynamu mpuaox. IX x «TennoBomy pacuery... ».

B aaroputMe npemycMaTpHBaercs InpoBepKa Heol-
XOIMMOCTH pa3fie/IbHOT0 ONpefeNeHUst TeMIepaTyp-
HOTO Hamopa AJs1 Y4acCTKOB NOBEPXHOCTH IPH pacuere
KHISIIUX JKOHOMaA3epoB M/ NeperpesaTesiell ¢ BH-
COKOH HaYaJbHOH BJIAXKHOCTbIO Napa B COOTBETCTBHM
¢ ykasauuaMu ria. 7 «TemnoBoro pacuera...» (oM.
6/0K-CXeMY Ha uepT. 7).

2.13. Kospduunent nenonb3oBanusd § BCexX NOBEPX-
HOCTeli HarpeBa, KpoMe HIMPMOBBIX MeperpeBarte/es,
ilea1eco00pasHo 331aBaTh B MCXOXHBIX jJaHHBIX. Koad-
¢GuOMeHT WCNOJb30BaHHS LIMPMOBHIX IeperpesaTteneft
3aBHCHT OT CKOPOCTH [a30B H ONPEAENSeTCs C MOMOULbIO
TOJHHOMA, aUNPOKCHMHDPYIOLIEro NPHBEASHHIN B . 7
«Tennosoro pacuera. . . » rpapux:

£ =0,65104168 - 10-2w® — 0,10286459w? -+
+0,53515626w — 0,59397324 - 10~1;

npH @ > 4,5 Mfc npuauMaercs E=0,85.

TlonpaBky K koadpduuueHTy 3arpssHeHuss Ae cie-
Jyer 3afaBaTh B MCXOQHHIX AaHHbX. [as onpenere-
HHSL KodhdwuimeHnta TennoBoA 3PpdekTHBHOCTH ¢ B
r1. 7 «TennoBoro pacyera...» YKasaHH HHTEPBAaJHl
€ro 3Ha4YeHHH /5 COOTBETCTBYIOUIMX HHTEPBAJOB CKO-
pocret w. B asropuTMe ' onpesesieTcs MHTEPIIOJAS-
uMell no w ¢ MOMOIbI0 HOPMYABI

=08, + b, -+ AD,
Beamunna Ay, Ha KOTOPYIO CJeyeT H3MEHHTDb 1[;
COTIacCHO yKagaHHaM I 7 «TemnoBoro pacuera...

YUHTHIBAET MOJAYY pPAa3JHIHHX NBPUCAAOK B ‘KOTeJI,
BIHAHHE OYACTKH NOBEPXHOCTEH Harpesa M ApyrHe
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Tabauya 8
Kosddhuunentt noAHHOMOB AJis BHIYHCAEHHS cremens amccoumanun CO, aco,=f (rco,)
'll“::g:pgl‘f%%a bs b, by b, b by
1700 — 2,6041666- 10 —1,76840520-10t | 4,53693180 —0,57129759 0,54598484-10!
1800 - 6,5195221-10! —3,98164330.10t | 9 22770970 —1,05430060 0,92803030. 10!
1900 —9,21474360- 102 6,67249420-102 | —1,90289910.10! | 2,74982510.10t —2,23055470 0, 15683030
2000 —5,36858980-102 |  4,47115390-102 | —1,49281760-102 | 2,58666080- 10! —2,59777710 0,23590666
2100 —6,81089760. 102 5,72916680-102 | —1,93232810-102 | 3,39753790.10! —3,49153730 0,33523030
2200 —1,46634610. 103 1,13905880-10® | —3,53340610-102 | 5,67186180- 10t —5,30615630 0,49224484
Tabauya 9
Koagpuunentsl NOARHOMOB A8 BLIYMCAEHHS cTemeHH auccouHauwd H,0 ay,0 = I ("H,O)
Temneparypa g
rasos ¥;, °C bs b bs by by bo
1700 - — 0,77700077 0,13257575 0,44628982.10~1 | 0,15972727.10~!
1800 —6,16987170-102 | 4,17249410.102 | —1,07921030.102 | 1,35679480.10! —0,89233892 0,43924848.107!
1900 —_ - —2,71464640 1,67045450 —0,36065656 0,51960000-10!
2000 —1,41826920.108 | 9,58114800.102 | —2,45668700-102 | 3,03970570-101 —1,97802070 0,10092484
2100 7,44828090.10* | —4,3728146-101 1,01652820- 10 —1,2244405 0, 12031060
2500 —1,83493590.108 | 1,31891020.103 | --3,63095860.102 | 4,88739510.10! —3,51583170 0,20554666
Tabauya 10
Kostdnunentst noauuomos aas soiducaeHus 3hGexTHBHOR noraouaTeabHOR CrIOCOGHOCTH TAaAKOTPYOHBIX IKPaHOB q .
s
E Bug skpana by b, by b, b by
Hactennne mnpu- 3 R ‘
aeraomme k| 0,26666670.10°° |—0,69696975-10~ 0,59363639-10~! |-0,22092425 0,34347576 | 0,69478571
o6MypoBKe
s | HacTenuwe of1- 9 !
< crosumue ot 06- | 0,73333333.10~° [—0,98515151-107° | 0,51098485 —1,26337120 1,42429540| 0,29432142
e MYPOBKH
JIByxcBeTHbie - — 0,88888888.1072 | —0,70428571-10~1 |  0,14870634 | 0,71000000
Hacrenune npu- 9
reralomue K — —0,49696969- 10~ |—0,52808080- 10! |-—0, 19709090 0,26667893 | 0,67892857
o6MypoBKe
o | HacTenwnle oT- 1
~ crosmue ot 06- |—0,66666657-10~3 | 0,87575745.10~! |—0,43742418.10~' | 0,10047725 —0,10385604 | 0,91103570
e MYPOBKH
Hsyxceetibie  |—0,38666665-10~% [ 0,48575756.10~" |—0,23325757 0,52785604 —0,56394392 | 1,01967850
Tabauya 11
KosthdHuHeHTH NOANHOMOB AAS BHISHCJeHHs GespasMepHoro KodpdHuMeHTa pm, (W@r)
9 b by by b, b,
0,012 - 0,99326599-10~5 0,17258297-10~2 0,43869648-10~! 0,99191919
0,018 —0,49242424.10-% | o0 86111111.10~* 0,64393931-10—* 0,67601010.10* 1,01060600
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nogolGubie ¢aKTOpPbl; OHA AONKHA 3aAaBatbCsi B HC-
XONHHIX XaHHBIX. JIPH HeOGXOZMMOCTH BHNOJHECHHS
pacyeToB AJs CAYYEs CKHTaHHA rasa noclie Masyrta
HeOGXOAHMO AONOJHHTb GJ0K-cxeMy (uept. 9) B coOT-
BETCTBMM C peKkOMeHJanusMu <«Temnosoro pac-
yeTa. .. ».

2.14. KospduuneHTH TennooTIAaYH KOHBEKIHed
AJ1A ra3oB, BO3JyXa, Ppeollero ¥ oforpesaeMoro napa
PAcCYHTHBAIOTCA TIO OLHOMY H TOMY K€ aJrOpHTMY —
GJ0K-cxeMa Ha qepT. 11.

2.15. las pacuera Ko3ppHUHEHTa TeNna00T:Ia4H
KOHBEKIIHel Heo6XOAMMO onpenesntb KO3pPHIHEHTH
TEUIONPOBOAHOCTH H BA3KOCTH oOpeabl. JHaueHUA

PTM 24.031.08—74 Crp. 24

rie T,= 273,15°C;

a,=—922,47; b,= —0,9473; co =1,656-10-3;

a, = 2839,5; b, =2,5186; == —3,8929. 10 -3,
a, = —1800,7; b,=—2,0012; c:‘3 ==29323-10-3 ;
a; = 525,77; by ==0,51536; ¢;=—7,1693-10-¢,
as= —73,44;

Ias o6aactd p=1+500 6ap, ¢=t*+700°C HMeem

n=h+A(5) + 8 () + () +
+ '1706) MBT:M:°C,

Tabauya 12
KosgpunnenTsl nOZNHOMOB AAR BHVHCACHHS L H ) BO3AyXa M AKMOBHX ra3os CPCAHCIO cOCTaBa
K - . .
::33’: s ] Har far

a 0,13334426-10~4 0,21049487.10~! 0.12223590-10 4 0,19640869-10!

aj 0,86303219-10~7 0,64300069-10—* 0,74345639-10~7 0,72610926-10*

as 0,11379092.10~° ~0,22533805-10~7 0,11242939.10~° 0,14915302-10—%

2 0,56219934.10~13 0,73307439.10~ 11 —0,40384652. 10712 —

a, 0,23531342. 10716 —0,10448614.10~ 1 0,82038929.10~Y -
KO3(hdUINEHTOB TeNIONPOBOXHOCTH % M BA3KOCTH p  rae A+ = 17,6 + 5,87-10-2 4 1,04.10-42 — 4,51 X
BO3AYXa H ALMMOBLIX rasoB CPeJHEro COCTaBa MOXHO W 10-83: A=833:

ONpeseauTs AN COOTBETCTBYOINEA TeMnepaTypsl no i T
TIOJHHOMaM, KO3((HIMEeHTH KOTOPHX XaHH BTa6a. 12.
IMepecuer A u p o GpaKTHYECKOMY COCTABY rasoB mpo- B—M + 225 1?: +_7£15_'_!_°'?‘.-
7 \% '
BOXUTCH ¢ noMompbio monpasku Cg K kxo3dpduuuenry ( ( o6
Tenaooraaun; Cy onpeleasercs no GJAoK-cxeMme
(vepr. 11). _ 1,3183- 101
2.16. Ias ompeaenenns: Ko3hGHUINEHTOB TEIIONPO- = —0,0313+ O*OS(W)"“‘W;
BOAHOCTH A M BA3KOCTH W Napa HCHOJL3YIOTCH ypas- (W
HenusA, npusepennnie B kuure M. II. Byxaaosuua,
C. JI. Puskuna, A. A. Anexcannposa «TaGmauu Ten- D=-‘_"LT3;¥,
nopU3AYECKUX CBOACTB BOXHI M BoAfAHOrO napa» (M., __)
«Crannapr», 1969). PasMepnocTs BeJTHUMH, BXOAALMX 100
B YpaBHEHHS, OTJIHYHB OT NPHHATHX B aJITOPHTME.
TlosToMy np# COCTaBJIEHHH NPOTPAMMbI CJAeAyeT BBe-
CTH KOS((UIMEHTH NepecueTa NePeMEHHHX B COOTBET- Taduya 13
CTBHH C Ilip'HHSITOH CHCTEMOH pa'3Mep‘HOCTeﬁ KospduuneHrsi noanHoMon f‘(k) " f’(,‘)
Ilns obaactu p=140+500 Gap, £=350+¢%°C, rae
t*=335 + 1,03 (p—125) —0,12:10"2 (p—125)2 °C, n
) OpAAKOBHIT
NPUHAMAETCS ypaBHEHHE HHAEKC a 5
t=f10)+ £:0)(p 2129 °C. Koappmuenta
n=9
Brecr f1()= D a)% fi()= 2 bk, ~1 - 0,16561327
n=0 -1 o 1,180534-108 —0,61902619
KosthduimenTH NOJIHHOMOB MPHBEACHH B Ta6a. 13. 1 —1,6043504. 10+ 0,88504567
HOas o6aacte p=p,+500 6Gap, ¢=0-350°C 2 129607,38 6,56510260
IIpH ompenescHAH XKod3bduIHEeATa TEIIOPOBOIHOCTH 3 —523702,22 —21,3079920
CIIPaBeJTHBO ypaBHeHHe 4 957739,27 —43,8608680
n=4 k=3 5 206675, 12 279 4968700
T\» T \& B
7'=2 an(To) +( —Pu)zbg(ﬁ) T 6 —4264585,90 —458, 2509200
=0 =0 7 7646994,70 330,5303700
m=3
8 —5623018,80 —
T\m , 103,8629100
+(p—p X en(T) 9 1422698, 90 -
m=0
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HOas obaactu p=py+800 6ap, ¢=0-+300°C
OpH onpejenenny Kos(¢duImeHTa BAIKOCTH CIIPaBel-
JHBO ypaBHEHHe

p=241,4-1028 (T — 140 [ 1 + £;T”“¢] MKn3,

rae ®=1,0467 (T — 305).
HOans obaacta p=1+py,, £=100-+700°C.

o — uw, = 353,05 4 676,502 - 102,19® Mxkns3,

rae u;==80,440,407 .
Has o6aacta p=1-pg, t=100-+300°C

w—py ==p(—1858 + 5,9¢) mkn3.

Bo Bcex mpuBefenHHX B n. 2.16 ypaBHenusix p —
RasaenHe, 6ap; {— temmeparypa, °C; T — a6coaior-
Has Temnepatypa, K; p —miotHOCTB, Kr/M3.

Bo BceM JguanasoHe JaBJeHHA 1Js HHTEpBaJAa TeM-
nepatyp {=300-+375°C BeanuHHY pn MOXKHO OIpeje-
JHTb C MOMOMILIO JHHEHHOH HHTOPNOJALMH NO ABYM
TIePeMEHHEIM  TaGaHl, COCTaBJACHHBIX C/AEAYIOUIHM
obpasom:

HauaJabHas TeMmeparypa £,=290°C;

KOHeuHas TeMnepartypa f,=380°C;

HauyaJbHOE AaBieHHE Po=1 Krc/cm?;

‘KOHeuHOe aaBJeHue p, =400 krc/cm2,

Ilpu 3ToM as1a ofecneueHHst JOCTaTOUHOM TOYHOCTH
HHTOPNONALKNH INar TaGJAHL 7O TeMmepaType NPHHH-
maercsi pasubiM 10°C, no naBrieHHio — nepeMeHHLIM.

2.17. Tlonpasxu Cyq u C; pu onpenejeHHH Ko3®-
¢uuMenTa TeNJOOTAAYH KOHBEKUHMeA AJsA cjayuast Ipo-
JOJBHOTO OMBLIBaAHHA -TOJAYYAIOTCA N0 HHTEPNOJMSALMOH-
HbIM NOJHHOMaM, KO3(PPUIHEHTH KOTOPHIX IPHBEAEHL
B tada. 14.

Tabauya 14

KosdduumuenTs! noaMHOMOB JJs BLIYHCAEHHS nonpaBok Cq M C:
K Ko3dHUHEHTY TenJn0O0TAAYH KOHBEKuHelt NpH NMPOROALHOM

OMbIBAHHHA
Kosppuunent Ca C;
a, 0,13634932. 10 0,19120000. 10t
A —0, 15974363 101 —0,65481352.10~!
a; 0,19817016- 10 0,16510489.10~2
a; —0,88189588 —0,14172494.10—

2.18. KospdmumeHT TenJ0OTIaUH HIAYUCHHEM o
(uept. 10) u KoadduuneHT Terronepenawm & (uepr. 12,
13) ompeneasiorcss mo yKasauuaM ri. 7 «TenmoBoro
pacuera. .. ». Jlaa peanusanus 6aoK-cxeMu (uept. 13)
CJIeyeT Noab30BaThes TabJ. 15.

. 2.19. Onpenenenne BeJHYHH: OTHOCHTEJNLHBIX KOJIH-
gyecTB Bozayxa B’, B”, Ppn AMA PA3AHYHHX INOBEPXHO-
cTefi BO3NYIIHOTO TPaKTa [FPOM3BOAMTCS N0 6JoK-
cxeme (uepr. 15). Baok-cxemofi mpeaycMaTpHBaercs
BHIIOJIHGHHE pacyeTa IPH PEnHPKYJISAIMH BO3XYXa,
orGope €1aGONONOTPETOrO BO3AYXa B TONKY, oT6Opax
Bo3AyXa 6e3 NoCieAyioulero Bo3BpaTa €ro B KOTEJNb-
H#BIf anperar, «KacKaJHHX CXeMax» BKJIIOYECHHS CTyme-
Hedl Bo3zyxonozorpesareas. B ob6meM ciaydae ciaexyer
YYHTHBAThb BO3MOXHOCTb JIOGBIX COYETAHHH NEpeYnc-

JeHHEX ocoGennocrell. Pacuer Moxer npoBoAHTHCA
OfHOBPEMEHHO [AJIfi BCEX NOBEPXHOCTEl BO3AYLIHOTO
TPAKTa C NOCJACAYIOUIHM YTOYHEHHEM N0 XOAY pacuyeTa
KOTeJILHOTO arperarta.

2.20. lna coBpeMEHHHX KOTEJbHLIX arPeraTos
NPeyCMaTPHBACTCA -PacyeT CACAYIOIHX cnoco6os pe-
TYJIHDOBaHHsl TEperpeBa OCTPOrO H NPOMEXYTOYHOTO
napa: npuMEHEHHe BIPPHICKHBAIOIUX H MOBEPXHOCTHBIX
napooxaaauteiell — npuaoxende III x <«TemroBomy
pacyery. ..», HCNOJb3OBaHHE NapONapOBLIX H Traso-
1aponapoBLIX TeNIOOGMEHHHKOB — GJ0K-cXeMa (YepT.
19); 6afimacupoBaHHe BTOPHYHOTO napa; Gafnacupo-
BaHHe H PEIHPKYJASALMS ra3os.

2.21. C yuetoM oGIHOCTH H chelHGHKH pacyeTos
OTEJNLHHX MOBEPXHOCTEd B aJIFOPHTME BBLI1EAAIOTCS
CJAeTYIONE CaMOCTOSITeJbHble OJOKH: IONOJIHHTE/]b-
Has noBepxHOCTb (uepT. 16); MOBEPXHOCTH NOBOPOT-
HOM KaMephl (4epT. 17); noBepXHOCTH HarpeBa — KO-
HOMafi3ep, HHPMH, KOTeJbHHA nMy4oK ((ecToH), KOH-
BEKTHBHLIA MEPErpeBaTesb, TEPeXoAHas 30HA, BO3AY-
xonogonpesatenb  (yepr. 18);  TemsooOMewHHKM
(uepT. 19). Ob6mas cxeMa TenJIOBONO pacyeTa JaHa Ha
gept. 20.

2.22. Tlpu nonp3oBaHHH OJOK-cXxeMaMH uepT. 15,
18 nas pacuera PBIT @omKHb GbITh YUTEHbI CJASRYIO-
mue ocobennoctd. Besmynnun B/, B”, owpeneseHHbie No
BGAOK-cXeMe 4epT. 15, OTHOCATCH K CEUEHHSIM TPaKTa,
pHemum aas PBIT. Dt smauenns B/, §” crenyer
NpHHHMAaTh A4 OJ0K-CXeMHnl wyepr. 18 ¢ yuerom
TOro, YTO Nepereuka BO3AYXa B ra3nl HMeEeT MeCTo
TOADKO HA BXOAE B rOpPAYYI0 4acTb H Ha BBHIXOME H3
xononuo#t. TIpu pacuere ropsuei wacta PBIT ¢’ u I’
IPUHEMAIOTCH 110 3HAYECHHSM 3a MPelbilylledl no xoxy
rasos noBepXHOCTbio. Beamunun wr, 97, 17, Q¢ Anst
ropsiuelil 4aCTH ONPEAENAIOTCS NPH Qry=0p,., +Ara;
aas xomoxHoRt wactu PBII w,, 87, I”;, Qs onpeneas-
10TCA NPH 0y , =Ora+Adxs

Jlas yuera yKasaHHBIX OCOGEHHOCTEH B HCXOIHBIX
nauueix PBIT gomxeH 6biTh BCerga 3afaH COCTOSILIMM
H3 XOJOIHON U ropsAvell yacTe.

3. HCXOAHASI HHOOPMALLKA

3.1. Co3nannio nporpaMMul IO COCTaBJEHHOMY Ha
ocHoBanuy PTM aaropuTMy no/KHa NpeAlIecTBOBATH
pa3paboTKa CHCTOMb 3a7aHHS MCXOJXHBIX AaHHBIX.

Hcxoanyio undopmaumio iesecoobpasHo npeacra-
BHTb B TabJuuHOl (opme, MAKCHMANbHO GJH3KOH K
TOH, KOTOPOH OGBIYHO MOJb3YIOTCH KOHCTPYKTOPbi-pac-
qeTunKu. JTa MHQOPMAalMs JHOMXKHA NOAPASAEAATHCS
Ha JIOTHYECKYIO H THCJOBYIO.

3.2. lns coCTaB/IEHHS JOTHUECKOH uHGOpPMaLuM
KOTEMbHBIA arperat pa3buBaeTcs Ha ONTHMaJbHOE
KOJIMYECTBO OTHENbHBIX PACCUHTHIBAEMBIX 3JEMEHTOB.
Takumu saeMeHTaMH  (NOBEPXHOCTAMH)  ABJSIOTCS:
TONKA, JOTOSHHTENbHLIE NOBEDXHOCTH, Pa3IHYHbIE
makeThl (CTYIEHH) neperpeBaTeliell, NepexXORHKIX 30H,
3KOHOMAaH3epOB, BOSNYXOMOIOTPeBaTeNel, KOTeJbHbIE
TyYKH, TETJOOOMEHHHKH [Jsi DEryJupoOBaHHA NPOM-
neperpesa, HaCTEHHLIE IKPAHHL.

OnuT MPporpaMMHPOBAHHS TEIJIOBOTO pacuera Ko-
TeJAbHOrO arperaTta MO3BOJNSET PAacOMOTPETh JBa CIO-
co6a COCTaBJIEHHA JIOTHYECKOH BHGOPManuy.

3.3. Tlepsuii cmoco6 3aKAIOYaeTCs B CJACAYIOLIEM.

4 3axas %



Koadduuuentl noamHoMos aas onpepesienns koadduumeHTon Tenaonepenaun B peGPHCTHIX ¥ NJIABHUKOBBIX NOBEPXHOCTAX Harpesa

Tabauya 15

ITosepxnocr Koadpununentnt
Hall‘JpeBa Tenm;tl,lepena-m @ & s & o %
ky — —0,22742424- 101 0,60594956. 10t | ~0,86744367 0,69301994-10~! | —0,20104895.10~2
(axog'(l)‘nljl:;ﬁaep
PeGpucriie sxonOMafiseps ky — --0,11075757. 101 0,38209304-10t | —0,52639860 0,41511266-10~" | —0,11946386-10~2
(sxonomaiisep
LIKKB)
1, — — — 0,10960000.10t | —0,38857142.10~2 |  0,21528571.10*
C, _ 0,17657738.10t | —0,20268753.10"1 | —0,20041667 0,59646465-10 1 [ —0,50000000.102
Tpy6 Gpamy,
oy “15033;’58333“,’?&;?: bt Cs — — 0,22660714 - 10t —0,30613095. 10t 0,20476190.10t | —0,41666666
Cy —_ — 0,68500000 0,57642857-10t | —0,31714285.102 0,60000000- 102
C, 0,67999537 0, 14904469 —0,32347638.10~! | —-0,36489565.10~2 | —0,19988800.102 | 0,41967147.105
To e, LWAaXMatTHhIC TYYKH
Cyp — - - - 0,958000000 0,43999999
-1 -2 -4 -6
11 P —— C, 0,52469208 0,15451615 —0,19671151.10 0,12164016-10~% | —0,35947715.10 0,40596203- 10
§ TAEaDHHKAMA Co - — - — 0,94350000 0,50999999
PeGprcro-syGuariic Ca(ry,0) e - 0,91825892 0,12864583.101 | —0,60639880- 10! 0,13020833. 102

BO3LyXONOAOTpeBaTeNH

93 "d1D  §1—80'180'PC Wld
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Baok-cxemMa pacyeta NONOAHKTEALHOR NOBEPXHOCTH
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Baok-cxemMa pacveta noBepxHOCTeli Harpesa MOBOPOTHOH KaMmepbi
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BAOK-CXeMBI pacyeTa mosepxHocTeii Harpesa
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Baok-cxeMa pacuera Tenaoo6mennnkos (FMNT, HIT)
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OGIan cXeMa TenJI0BOre pacyera KOTeALHOro arperata
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Beiiesiennbie NOBEPXHOCTH HYMEPYIOTCS B JECATHY-
HOMl CHCTEME CYUHC/JEHHS B NPOUIBOALHOM MOPSIKE, B
COOTBETCTBHH C KOTOPHIM IIPOH3BOJAMTCA NOCJIEAyIoliee
COCTABJICHHE JIOPHYECKOH H uYHCA0BOA HHGbOpMAILMN.
IMpoHsBO/MBLHKEA NOPAAOK HyMepauus oOJeryaeT BHE-
CeHHe BO3MOXKHLIX H3MEHEHHH M JONOJHEHHH B YXe
cocrasiienHyi0 HHpopMaumio. Jas coBpeMeHHBIX Ko-
TeJbHLIX arperaToB LeeCOOOPAa3HO M JOCTATOYHO IIpe-
JYyOMOTpeTh Hajuuyue 1o 50 noBepxHOCTell Harpesa.
Caeayer mMeTb B BHAY BO3MONKHOCTb Pa3BeTBJEHHII
HOTOKOB rpeiomiefl 1 o6orpesaemMoil cpeJ H COOTBETCT-
BEHHO MX CMelleHHe.

Jloruyeckass uuopMamms A58 KaXA0W MOBEPXHO-
CTH HanpeBa NpemcTaBAsfeT Co60H Habop NPHIHAKOB
# HOMEpOB, 3aJaBaeMblX B JECATHYHOH CHCTEMEe CYHC-
JIGHHS, ¥ TOJIKHA COJePXKaTb CBEJAEHHA O TONOXKEHUH
AaHHOA NOBEPXHOCTM B TPakTax rpeioilefi u oborpe-
BaeMOH cpen, O mopsgke H OCOGeHHOCTAX pacuera
JaHHOM TOBEDPXHOCTH (MO MeTOAMKEe pacuera IIHPM,
TONKY, BO3JyXOnojorpeBaTenss H T. I.), a TaKxkKe O
cXeMe B3aUMHOIO JBHXKEHHS TelI000MeHHBAOWMXCSA
cpea. Ha ocnoBe 3anaunoi uHpopMaLuy B nporpamMme
MpeaycMaTPHBAaETCsl aBTOMAaTHYECKass HyMepauusi no-
BepxHocTell Mo Xony rpeioulei H oGorpeBaeMoii cpex,
Heo6GXxoauMas 445 OPraHH3alMH pacyera.

3.4. Tlpn BTOpOoM cnocofe pacyera KoTea cJaeiyeT
BPeICTaBHTh COCTOAINUM H3 HEOKOJbKHX TPAaKTOB (ra-
30BOrO, MapoBOTO, BO3IYWIHOrO H T. I.), KOTOPHE B
CBOIO Ouepeib pa3fiesieHbl Ha NapasiefbHble KHHTKH».
Tpakram # «HHTKaM» NPHCBOCHH! MOCTOSHHBIE HOMepa.
3anaBaeMuiit B HCXOAHON HHGOpMalHH HOMep KaxXKioi
BblJ€JIeHHOA NMOBEPXHOCTH 10JKEH BKJI09aTh HOMepa
TPaKTa ¥ «HHTKH», a TaKXKe YKa3bBaTb [OJOXKEHHUE
JaHHOA TNOBEPXHOCTM B pacoMaTpHBaeMOM TpaKre.
Ilpu >ToM HeoGxoaMMa HyMepaUHs Kax1o0fl noBepx-
HOCTH, KaK NpaBuj1o, N0 IBYM TpakKram — JLis rpeio-
et 1 oGorpesaemoil cpes.

3.5. IlepBuifi H3 yKasaHHBIX cnocoGoB oGecneun-
BaeT MeHbIIHA 06beM HCXO1HOH HHbopMaunu, ueM
BTOpO#, Aeaer Gosee THOKOH pPacYeTHYIO CXeMy, HO
NPHBOAMT K YCAOXKHEHHIO TPOrpaMMul B 4acTH ofpa-
O0TKH HCXOIHBIX JaHHBIX.

3.6. UncaoBas wuHpOpMAaLH N0 COJAEPKAHHIO
AOJIKHA MOJHOCTbIO COOTBETCTBOBATH HCXOZHOM HH-
¢popmanmu «TenaoBoro pacuera...». OHa BKJlOuaeT:
AaHHBE, oflHe AJIA BCEro KOTENbHOro arperarta (BHI
H COCTaB TOIJIHBA, TNPOU3IBOIMUTEJNBHOCTb, BXOIHbIE H
BBIXOXHLIE NMapaMeTpbi OGorpeBaeMBIX cpeln, Npelno-
JaraemMyio TeMNepaTypy YXOISMIMX ra3oB, BEIHUHHBI
MOoTeéPb OT XMMHUYECKOrO H MEXaHHYECKOro Hep0Xora
TOIIWBA), T. €. OBeleHHs, HeoOXOAWMbIE AJf COCTAB-
JICHHSI TemaoBOTO G6ajaHca KOTEeJbHOTO arperara I
onpe/ie/ieHHsl PacueTHOrO Pacxoja TOMAHBA; JAaHHbIE
AJ8 pacyeTa KaxfoOf NOBEPXHOCTH HarpeBa (KOHCT-
PYKTHBHBIE XapaKTEePHCTHKH, TpPHCOC BO3AyXa, pac-
XoXbl H JaBJieHHs rpelouiel um obGorpesaevMoli cpel);
JaHHbIE AJIS pacdyeTa TONKM B L(e0M, NO3OHHOTO pac-
4yeta M pacmpeieseHuss Tenaa. Tax Kak BhIOJHEHHE
TIO30HHOIO pacueTa, KaK IPaBHIO, HEOOXOAHMO HJIH
AJMS DPOMOJINKEHHS TEMIOBOro pacuera KOTeJbHOro
arperata HJAH AAf DacyeTOB ruAPaBJHYECKHX Xapak-
TEPHUCTHK H TeMIepaTyp MeTanla, TO HMeeT CMBICT
3aaBaTh JlaHHHE JJf pacyueTa TONKH 1O 30HAM; eCJH
TO30HHHHE pPacuyeT He BLHIMOJHAETCH, MOXKHO YCJIOBHO

CYUHTAaTh, 4TO TONKA — OHA 30Ha.

3.7. KoMnonoska HCXOMHBIX A2HHBIX AOAXKHA COOT-
‘BETCTBOBAaTb KOMIIOHOBKe mporpamMbl. Mcxoxunie naH-
HBle, HCHONb3yeMBble OAHAM GJOKOM NPOrpaMMH,
JO/KHBEl GBHITh 338JaHBl OJHHM MacCHBOM (Tabuauueil).
dTo Kacaercs KaK YHCJAOBOM, TaK M JIOTHYSCKOH HH-
¢opmanmu. Hcxonmble 1aHHble, HCMOJb3yeMbie pas-
HHIMH GJIOKaMH MPOnpaMMbl, Ha Pa3JMHUYHBIX 3Tanax
pacuera uejaecoo6pasHO NPOTPaMMHBIM NyTeM BhIIe-
JHTb B COOTBETCTBYIOIIHE HIKAJbl. DTO OTHOCHTCH X
JaBJAeHHAM, H30BITKaM H T. II.

B KkauecTBe mpuMepa mnpesaJsaraercsi KOMIOHOBKA
YHCA0BON HHGOpMAalmM, NMPHBEAEGHHAS B NPHJIOXKEHHH.

4. OBIIASI CXEMA PACHETA

4.1. Hanoxenue ofliell CXeMH pacuera OCHOBHI-
BaeTCsl HA NMePBOM H3 ABYX COCOGOB 3ajaHHs JIOrHYe-
ckofi HHOpMalUWH, pacCMOTPeHHbIX B mm. 3.3—3.5.
ITpu Hcnonb30BaHMU BTOPOTO CNMOCOGA CYLIECTBEHHBIX
oTaIHuHH B ofulefl cxeMe pacyera He Gyner.

O6wmas cxeMa TemIOBOrO pacyeTa NpeACTaBaeHa
Ha vepT. 20.

PaGora nporpaMMbnl HauyHHaeTcsi C BBOJAa B Ma-
wHHy HcxoaHod HHdopmaumy. IIpaBuabHOCTb cocras-
JeHHA HCXOIHHIX JaHHHX, a TaKkKe [PaBHIBHOCTD
TIepeHOCa HX ¢ 6/MaHKOB Ha ‘HOCHTeNb HHGOPMAlUHH
(nepdoxapThi, nepdosenty W T. M.) cAeAyeT IO BO3-
MOXKXHOCTH NPOBEPSITb NPOrPaMMHBIM ITyTEM.

4.2. KpurepHaMu npoBepKH SBAAIOTCH AONYCTHMEE
YHC/ICHHBIC MDaHHLB MHTEPBaJia 3ajaHHsl KOHKPETHhIX
BENHYHH, HIBECTHBIE 3HAYEHHS CYMMbl NPYHNNbI BeJH-
YHH, HaJM4yHe OTIENbHBIX O00S3aTeJbHHX MaHHbBIX,
00yC/I0BJEHHBIE aJATOPHTMOM OFpPaHMYEHHS MO YHCIY
{PacueTHBIX 3JIEeMEHTOB, TPAKTOB H T. II.

4.3. Jlna npoBefeHUs NPOBEPKH CjlelyeT Mpexyc-
MOTPETb BO3MOXKHOCTb I€UaTH MHCXOJHBIX JaHHBIX
cpasy mocse BBoia. Bcaed 3a meuaThio JOTKHA BHI-
NOMHATLCH YaCTHYHAs NPOBepPKa HCXOoZHOH HHpopMa-
IHH, He TPeOylolllas HCNOJAb30BaHHA apH(METHYECKHX
onepaunii. B OCHOBHOM 3TO NpoBepKa HAJNHUHA uHC-
JeHHBIX 3HAYEeHHH TE€X M/ MHBIX BEJIHYHH.

3aTeM BHINOJHSETCS NEPEBOJ MAaCCHMBOB H3 jece-
THYHOM CHCTEMbl CUMCJCHHS B JIBOHYHYIO M OCYLIECT-
BASETCH OKOHYATEeIbHAs! IPOBEPKA YUCIOBOA HCXOZHOM
wWHOPMAIHH.

ITocne nepeBoga Joruyeckoii Hcxoxmoh nudopma-
IUHH 145 KaXJ10fi NMOBEPXHOCTH, 3ajlaBaeMoOl B necs-
THYHOHR CHCTeMe CUMCJEHHS, B IBOHYHYIO NpOBepAeTcA
TPOrPaMMHBLIM NYTeM NPaBHALHOCTb 3aJaHHA JOTHYe-
ckoii unbopmanuu. Cheanyer IpOBEPHTb HeNpepHB-
HOCTb TPaKTOB, ONDAHWYEHHS II0 Pa3BETBJEHHIO H CMe-
IIEHHIO NMOTOKOB H T. I

Ha ocHoBe mncxoanofi mornueckofi uHdopMaumu
nmporpaMMa ompexeJser NOCAeLoBAaTENALHOCTh IPOXO-
KJeHud rpeiouleli u o6orpesaeMmoii cpei uepe3 no-
BEDXHOCTH, COCTABJfAET IIKAaJbl MH3GBITKOB BO3JyXa,
JIaBJeHHA H PaCXOL0B Cpex.

4.4. Ha caeaywoouiem 3Tane nporpaMMa NOATOTaB-
JuBaeT HHQOPMALHIO NS HayaJdbHOrO NPHOMHKEHMUS.
B mepByio ouepeab 3TO KacaeTcsi TeMNepaTyp cpea Ha
BXOJ€ M BBIXOJE [J5 KaxJofl NOBEPXHOCTH Harpesa.
Crenyer npe;ycMOTPETb BO3MOXKHOCTb KaK «pYy4HOro»
3aAaBud, TaK H NPOrpaMMHOro GOpMHPOBAHHSA MIKAJIB!



TeMnepaTyp AJds HauadbHOro npubanmxenus. Temnepa-
TYpHI, 3ajaHHble NEepBbIM HJM BTOPHIM Croco6oM, K
HayaJy pacuera JO/KHb ObITb Pa3MelleHBl B MaMsITH
B COOTBETCTBHM C HyMepallHell NOBepXHOCTeR M nocJe-
JOBaTeLHOCTbIO BBHIIOJIHEHHS pacuera. B Hy’esoe
COCTOAHHC IOJMXKHbI GLITh npuBeeHbl BCE NPH3HAKH,
dopMupyeMble B npouecce pacyera AJf CAEXYIOUUX
1pHGJIM K EeHH .

4.5. TennoBoil pacuer KOTia NpeiacTaBasier coGoOi
{IPOLIeCC MOCNEROBATEAbHLIX NPUOIMKERHH, npu KoTo-
poM pSAOM BEJHYHH NPHXOAHTCA 3agaBaTtecs (mep-
Boe npubaMKEeHHE) H 3aTeM B XOJe pacyeTa yTOUHATH
HX 3HaYeHHs MO TeX NOP, NMOKa JABa MOC/]IEI0BATENbHO
TIOTYYEHHBIX pe3ynbTaTa He OYyAYT Pas3/iHyaTbCA Ha
HEKOTOPYIO MaJyIO BeJHUHHY.

IMepBoe npuSauxKenye JOMKHO HAYHHATLCH € Onpe-
JeNeHUsi yAeJbHBIX OGHEeMOB MPOJAYKTOB CropaHHs W
COCTaBJEHHA TemaoBoro GajaHca KOTeNbHOrO arpe-
rara. Kaxk spano u3 uept. 20, Bcieq 3a 3THM BBHIO-
HAETCA pacyeT TONKH B LeJOM, MO3OHHBIA pacuer ToOm-
KM, pacnpejeleHHe TEMJIOBOCIPHATAN N0 TONOUHBIM
noBepxHocTaM. JloskHa OBITb DPeAyCMOTPeHa BO3-
MOXKHOCTb BHITIOJIHGHHS TENJVIOBOTO pacyera §e3 [0O30H-
HOTO pacyeta TONMKHW H Oe3 pacrnpefiefleHHs Tenna.
Heo6xonumo ofecrieuwiTh BO3MOMHOCTb IEYaTH pe-
SYJbTATOB TOCJE KaXKAOro U3 MNepedHCJeHHbIX 3Tanos
pacuera no yxasaHHio ofnepatopa B TalJuuax ¢ mo-
SICHEHHAMH HJIH B BHIE YHCJIOBBIX MaCCHBOB.

Caeayonmm sTanoMm paboThl NPONpaMMel ABASAETCH
pacyer NOBEPXHOCTEH HarpeBa B NOCAeIOBaTENBHOCTH,
coBTIajalollell ¢ JBUXKEHHEM NpPOIXYKTOB CrOpaHHA OT
TonkH K xpocTy. He wuokmioualoTcsi OTKIOHEHMs OT
YKa3aHHO! mociesoBaTesbHOCTH pacuera. Ilpu HeoB-
XOMUMOCTH (OMKHEL ABTOMATHYGOKH ONpPele/IsThCs
napaMeTphl CMelIeHHsA NOTOoKa TMocjae pacyera Tex No-
BEPXHOCTEH, 38 KOTOPRIMH CMeIIHBaeTcs cpea.

46. ITockoabKy TemoOBOM pacyeT KOTEJbHOIO
arperata npeacrasaseT co0ofi npouecc nociaexoBa-
TEJbHEIX NpubamKeHni, Heo6XoQUMa APOBEPKa COBIa-
Aenust (yBsI3Ka) MOJYYEHHHIX B IIpolLlecce pacuera
BETHYHH C ITPeXBAPHTE]NLHO IPHHATHIMH. YBA3Ka CO-
CTOHT H3 TpeX 3Tamnos.

4.7. Ha nepsom 3Tame mipoBepsieTCs COBNAACHHE
TeMIepaTyp M SHTaAbnHA ofonpeBaeMBIX Ccpel Ha
BXOJ€ H BHXOJE CBSI3aHHBIX JBHIKEHHEM Cpeabl
nosepxHocTefl. STa NPOBEPKa AOMMKHA NPOH3IBOIMTHCS
fioCsIe MPOBEJICHHS pacyera BCex moBepxHocTelr. Heob-
XOIHUMOCTh €€ BbI3BaHa TeM, UTO IIOC/Ie10BaTEILHOCTD
pacuera NOBEPXHOCTe!l MOXeT He COBMafaTh € oOye-
PEHOCTbIO IPOXOXIAEHHS uepe3 HHX obonpeBaeMbIX
cpex, T. €. JAJA pacyeTa 1-fi MO XOLY Ta3oB {IOBEPX-
HOCTH MOTYT mompefoBaThCs WHCJAEHHBE JaHHbIE O
TeMInepatype H 3KTaJbNHH (7 m)-f NOBEpPXHOCTH, pac-
4eT KOTOPO# ellle He NPOBOAWJICHA. TH HaHHLE Ha YKa-
3aHHOM 3Tafie pacyera MOTYT HMEThb JHIIb NPeanoso-
JXKHTeJbHOE, HeTouHoe 3HayeHue. [IIpum pacuere
(n+m)-ii NOBEPXHOCTH NOJYy4YeHHbIE TOUHbIE 3HAYCHHA
MOTYT He COBIACTb € NpeanoJoxuTenbHbivu. [lpn
OCYIILECTBJCHHH YBS30K CJA€IyeT NPOBEpSTh COBIafe-
HHMS 3HTaJbIMit OGODpeBaeMbIX (OPel Ha CTHIKaxX BCeX
TIOBEpXHOCTEHl B .Mpeaesax MPUHATOH TOYHOCTH
(0,2 wkan/kr) u B crydae HecOBNAJECHHS IPOH3BOJHTH
HeoOXOANMYIO KODPEKTHPOBKY IIpOBEPSEMbIX BEJTHYMH
IO BCEeM TpaKTaM.

Oxaun u3 nmyrteit yBA3KM MOMeT OLITh CJEXYIONHI.

5 3akas 80,
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TNo TeMmepaTypaM M 3HTAJbLOMAM, 3aJaHHBIM B Kadge-
CTBE IepBOrO NPHOMHIKEHHS, BLIIOAHACTCA TEIIOBOH
pacyer Kaxjaodl nosepxuocTH. 3areM NpH oGHapyxe-
HHH HEBA3OK MO TPaKTaM K 3HTaJbNMM Ha BXOAE B
COOTBETCTBYIOWHA TPAKT NOCJASIOBATENbHO IO XORY
cpelbl NMPHGABAAIOTCH NPHPALICHHS 3HTANLIMM BO
BCEX MNOBEPXHOCTAX TPaKTa, NOJYYEHHBIE B HX TENJo-
BBIX pacyerax. Takum ofpa3oM, 115 CJaeayiollero
NPUOHKEHHS NOJAYYAIOTCAd = YTOUHEHHBIE 3HAYSHUS
TEMNEPATYP H 3HTaAbIMi oGorpeBaeMOd Cpeanl NO
BCEM IOBeDXHOCTAM, a HEBA3KH YCTPaHSIOTCA, NoCie
4ero NMOBTOPSIETCA pacuer BCEX NOBepXHOCTed, caenylio-
IWHX 3a tomko#t. IIpH NOCTOAHHBIX 3HAYEHHSAX PACXO-
0B rpeloitefl 1 oforpeBaeMoll cpel, a TaKie TeMie-
patyp orSopa rasoB Ha pPEUUPKYJSIHHIO H CYILIKY
TonAHBa ofecneuyBaeTcss XOCTaTOMHO OBICTPBIA IIPO-
Iece CXOAHMOCTH. Umciao NpHOIMMEHHH 3aBHCHT OT
CJIOKHOCTH CXeMBl KOTeJbHOro anperara.

4.8. TIpn OTCYTCTBHH HeBS30K BO BCeX TpaKTax
OCYILECTBAAETCA CJAELYIOUIMI Tan npolecca yBA3KH —
npoBepKa COBNAaJleHHs NPHHATHIX NPEIBAPUTEJBHO H
NOJYYeHHEIX B pacueTe 3HayeHH#l Temnepatyp yxoas-
ULHX Ta30B H rasos, oTOMpaeMbiX Ha CyWIKY TOIJHBA H
Ha PEeLHPKYJIALHIO, a TaKKe TeMIepaTyp ropsiero H
cradononorperoro Bo3ayxa. Ecan pacxoxieHus npen-
BaPHTETLHO NPHHATHIX H TOJYYEGHHBIX B pacuyere
TEeMNepaTyp TNPeBbLINAIOT JONYCTHMblE  BEJHYHHBI,
cJaeayeT NOAY4YeHHBIE TeMIepaTypbl HCNOJAb30BaTh A5
CJAeIYIOUIero npubauKeHHs H NOBTOPHTb pacyeT Bcero
KoTaa. JlomycTuMble pacXoxIeHHsi NPHHUMAKIOTCA 1O
pexoMer1auuaM <«TenjaoBoro pacuera...» C Yu€TOM
TOTO, UTO NpH pacuetax Ha DBM BeauuuHn norpeum-
HOCTell MoryT ObITh yMeHbIUEHH B Pa3yMHHIX nipele-
Jdax.

4.9. Ecnin yKa3aHHOro PacXOXKAGHHS HET, TO A0J-
JKeH ObITb NPOBeJEH TPETHH ITam npouecca yBA3KH —
YTOuHEHHE NepeMEeHHbIX PacxoqoB Cpeld: Ha BNPHICK,
Galimac mapa ujau rasos, oT6Op rasoB Ha peUHPKYJs-
LHIO.

4.10. Meroauka noaGopa pacxoaa Ha BOPBICK
MoxeT OwbiTh caegywoulefi. IlpuGmidKeHHO NPHHH-
MaeTcsl, YTO HOBas BeAHuMHA Ai, cHUMaemasi BIpHIC-
JKOM, OOJXKHA OBIThb M3MEHeHa HAa BEJHUHHY DPa3HOCTH
3HTaAbNHA neperpeToro napa, rpedyemMoli N0 3axaHHIO
H MOAY4YCHHOR M3 pacyeta IpH IMPHHATOM paHee Dgpp.
Hicxoas u3 storo

D: D

) Adgyp — Aipa;,
Bup "~ wnp

Aignp

rie Dgnp, Dy, — pacxoisl Ha BIPHIOK, IPHHATH panee
# YTOYHEHHBbIA, Krfd;
Alpgp — CHMJKOHWE 3HTAJBIMM Napa BOpHI-
CKOM Dppp, KKaJ/Kr;
Aipas— PasHOCTb 3HTAJbLMMHA Neperperoro
napa, rpe6yeMoil o 3aJaHHIO H NO-
JYYEHHOH H3 pacuyera.

Ha seauunny D, — Dump CAEXYET U3MEHHTb BCe
pacxonxbl, HauWHash C TepBOfl MOBEPXHOCTH BOASHOTO
TPaKTa M KOHYAafd CAMHM NapooXJagHTesaeM. 3aTeM
JOJKeH OBbIThb BHHIOJIHEH MepecyeT [OBePXHOCTEN ma
HOBbIE PaCXOILL.

4.11. Pacxonx napa uepes Gafimac MOXHO TOZO-
6paThb caexylouypm obpasom. Ilpn nepsom npuGamKe-
HHAYM OH 3ajaercs paBHhLIM HyJio. [loBepxuocts, na-
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pajneavsbie Gafinacy, pacCHMTHIBAIOTCA NPH NEPBOM
apuGJMKEeHHH Ha NOJHHE pacxoX napa OT BXOZa X
BHXOAY HO XOxy napa. IToBepxHOCTH, caeayioue 3a
TOYKOH CMellleHHsi OCHOBHONO IIOTOKA C NOTOKOM
yepe3 Gafimac, PacCYHTHIBAIOTCA OT BBHIXOMA KO BXOLY
0 XOAy Napa, B Pe3yJbTaTe Yero HOMYYaeTcs BeJIH-
UYHHA FHTANBNMH icy. Ecau 3Ta 3HTaABIMA MeHbllle 3H-
TaNbNHH OCHOBHOIO MMOTOKAa NEepPel TOYKOH CMEIIEeH¥S,
TO pacxoj] napa uepe3 Oaknac mnogbHpaerca ¢ mno-
MOUIbI0 KO3(h¢uuMeHTa nepecyera, IPeACTaBJAIONLErO
co6o#i oTHoOUleHHe MOJOHpaeMoro pacxofa napa uepes
{IOBEPXHOCTH, TIapaJjiesbibie Gafitiacy, K CyMMapHOMY:

D* i1

D T =7

rae i’ —3IHTaJbNUNA MOTOKA B TOUKE Da3BETB/CHHS HA
OCHOBHOM NMOTOK M NMOTOK uepe3 Gammac, KKaJa/Kr.

IMox6op pacxoxa mapa uepe3 Gafinac NPOUCXOAMT
A0 TeX MOp, NMOKa 3HTAJbLIHA B TOUKE OMELISHHS OC-
HOBHOT'O MOTOKA H NMOTOKA yepe3 Gafinac He coBnagaer
¢ 3HTajbmHMedl Ha BXOAe B IOBEPXHOCTb, CJASHYIOILYIO
3a TOYKOHA CMEWeHHs, C TIONPENrHOCTbI0 He Gosee
0,2 xxaa/fxr.

4.12. Besmunubl Gafinaca DBPOIYKTOB CrOpaHus M
0AH ra3os, oT6HpaemMoli Ha PeHHPKYJISIHIO, A9 Hep-
BOro npubIMXKEHHS pPeKOMEHIyeTcs 3anaBaTh B uC-
XOAHBIX AaHHBIX. B caeayiomux mpHOJHKEHHAX H3Me-
HeHHe 1O0AM ra3oB r, OTOHpaeMOH Ha PEeLHPKYIALHIO,
JOJIKHO OCYIUeCTBJAATHCS C YYETOM TOTO, UTO YBeEJH-
yenme r Ha 1Y% mnoBuINaeT TeMmeparypy mpoMnepe-
rpesa npuMepuo Ha 2°C. TowHOCTb NOJy4eHHS TeM-
fiepaTyphel TpoOMIeperpeBa Mo:KeT ObiTh IIPHHATA B
mpegenax +2°C. DToT NPHHUMN CNPaBeNIHB H AT
nogbopa NoJM ra3oB, NPOXOAALIHX uePe3 OCHOBHOH H
GaftmacCHpyeMblii ra30Xoabl.

4.13. TennoBofi pacueT KOTeILHOIO arperata CuH-
Taercsd 3aKOHYCHHBIM, €CJH Bce TPH 3Tana mpouecca
YBS30K MPHBOAAT K TOMY, YTO OTJHUYHE De3yJbTaTOB
JBYX TNOCAEIOBATEJIbHLIX NPHOMHKEHUR SBASETCH 10-
TIYCTHMBIM, T. €. VIOBJETBOPAET 3aJaHHOH TOYHOCTH.

ITocie okoHuaHMsl pacyeTa KOTEJAbHOrO anperara
Ha neyaTtb AOJMKHB GBITh BbIIaHbLI BCE MAaCCHBHI pe-
3YJIbTaTOB B TaGJAHUHOM BHIE.

4.14. IlporpaMMoll JOMKHO NpPeRYCMATPHBATLCH
npoBeNeHME DPA3THUHBIX BaPHUAHTOB TEINIOBOIO pac-
Yyera KOTJAA € 3aMEHOH OTIEJLHBIX 3JIEMEHTOB HCXOX-
noW undopMauny. B yacTHOCTH, ClelyeT HMETb B BUIY
BO3MOXKHOCTb NPOBEICHHA BapHAHTHHIX PacyeTos Oud-
HOTO H TOTO XKe KOTJa npH paGoTe Ha NOHUMKEHHBIX
Harpy3kax, NpH CKUTaHHM Pa3JTHYHLIX BHAOB TOILIHBA,
apH H3MEHeHHH NapaMeTPOB Napa M OTAENbHBIX 3Jie-
MEHTOB KOHCTPYKLHH.

3aMensieMass HcXxoaHAd uHbOpMaumsT  AOJMKHA
HMeTb Onpele/eHHble NPH3HAKH (METKH), CBHAETEVb-
CTBYIOLIHE O ee Bapbupyemoctd. [lociae okoHuaHus
pacuera MPOTPAMMHBIM [IYTEM I[POH3BOJUTCA MPO-
BEPKAa HaJAMYMs YKa3aHHBIX PU3HAKOB H BBOJA HOBOH
udopMalMy, NOCASHOBATENBHO 3aMeHsIoulell Bapbu-
pyeMyio. NeMeHTH HOBOH HHPOPMALHHU, B CBOIO OYe-
penb, TaKKe MOTYT HMETb NPHU3HAKH 3aMeHBl A7
IIpOBECHHUSA PpacueTa HOCASIYIOUIHX BapHAHTOB.

Pacuersl wpoBoasiTcsi O TeX IOP, NOKAa HH OJHH
H3 3JeMEHTOB ACXOAHOII HHOpMalHH He OYAET UMETh
IIPH3HAKA BaPbHPYEMOCTH.

5. TPEBOBAHHS! K COCTABJIEHHMIO NPOrPAMMBI
H BBIBOPY XAPAKTEPHCTHK 3BM

5.1. Ilpn cocrasneHWH NPOrpaMMBl N0 H3JONKEH-
HOMY ajTOPHUTMY cJelyeT YuecTb ero cneuupury u
CNOMHOCTb, KOTOpHE TPe6YIOT MaKCHMaJAbHOTO YIpo-
LLCHHS] IKCNAYyaTalH TIPOTPAMMBL 33 CUET BHHIOJHE-
HHS CEIYIOIHX YCAOBHI:

— yHHUBepCaAH3aNHAd NPOrpaMMBH; alf
ITOTO, HCXONl H3 NMPAKTHKH IPOSKTHPOBAHHS KOTeJb-
HBIX anperartos, cJefyeT Y4eCTb BO3MOMKHbie BapHAHTHI
KOHCTPYKLHHA, TONJIHB, Harpy3oK; OOecmeuHTh THO-
KOCTb PacCUeTHOM CXeMbl, B TOM YHC/JE€ BO3MOXKHOCTE
Pa3MYHEIX COYCTAHHH BapHaHTOB; INIPELYCMOTPETH
ITMPOKHA THANa30H NEePEeMEeHHbIX, YNoTpe6aseMux Kak
B aJNTOPHTME, TaK M B HCXOAHBIX JAHHHIX;

— CBeleHHE K MUHHMYMY YNPOIEHNH,
mPpHHATHIX B «TenaoBoM pacueTe...» A9 PYUYHHX pac-
yeToB (HO He B yuepl NPOIOSIKHTENLHOCTH CUYeTa);

— cBeJeHHe K MHHHMYMY Heobxoau-
MOR HCXONHOM HHOPM a Il HH; 3TO AOCTHTAETCH
OTCYTCTBHEM TOBTODEHHA OIHHX H TeX JKe BeJHIuH
B PasHbIX pasfieJaxX HMCXORHBIX JaHHBIX, a TaKXKe HC-
KJAI0YeHHeM H3 HCXONHBIX JAHHHIX BEJHUYMH, KOTOpbie
MOXHO MOJYYHTb IIPONPAMMHLIM ITyTEM;

— mevaTh pe3yabTaToB B dopMe, me
Tpebfylomeii WaAH NOUTH He Tpebyomenr
AONOAHHTENbHOA 006pabdoTku: uerecoofpas-
#O mevaTarb TaG/HLbL C KOMMEHTapHiIMH M B Ciayyae
Heo6X0auMOCTH rpadukn;

— COCTaBJeHHEe NPOrpamMMu OTIAEJb-
HBIMH 6J40KaMH C NOAPOOHHIM HX ONMUCAHUEM IJA
obJeryeHdss pa3MelleHHs] B NaMATH MalAHB H KOp-
PEKTHPOBKH NMPOTPaMMbl B CAyyae YTOIHEHHH aJjro-
purMa;

—cBeJeHHEe K MUHHMYMY Heo6XOmH-
MOH paGoTh 3a NYABTOM MAaMHHB H CHAG-
HKeHHe onepaTopa HHCTPYKIHER AJf BHITOJHEHHS pac-
4eTOB €3 yuacTHs «3aKa3yHKay;

— obecneyeHue NPOrpaMMHOro KOHT-
poas NpaBHUABHOCTH 3aJaHUA UCXOAHOR
HHhopmManuu ¢ BHAAUeH Ha nevatb oGHapYKeH-
HBIX OLINGOK;

— ofecnmeyeHHe BO3MOXKHOCTH IPepH-
BaHUA CuUeTa H3-3a «c60s» MAUMHB, HeXBATKH
BPEMEHH HJH HEueaecoo0Pa3HOCTH IIPOJOJKEHHS pac-
yeta C BbJayell Ha NeuyaTh PE3YJIbTATOB PasJWIHBIX
3TanoB pacyeTa; 3amMHCh COCTOSHHA NaMATH MAaIIHHbI
B MOMEHT NpePLIBAHMA CYETA Ha MATHUTHYIO JIEHTY;

— OpraHH3an¥us BHNMOJHEHUSA Bapu-
aHTHBIX pacueTOB O0e3 HEHYXHbIX NOBTOPEHHM
B 3amaHuH obulefi AJA BCeX BAPHAHTOB HHGOpMAalH.

Caeayer TakiKe Yy4eCTb BO3MOKHOCTh CTHIKOBKH
mporpaMMel ¢ GYAYIIHMM MJM CYUIECTBYIOIIHMH IIpO-
rpaMMaMM POJCTBEHHOH TEMAaTHKH — COXPaHeHHe B
aMATH M BBULAYa MCXOMHOW M pacuernoll uHpopMa-
MY, MpeACTaBAsiolell o6y LEeHHOCTb.

5.2. Pexomennammu PTM no cocraBieHnio aJro-
PHTMa pacCYMTaHBl B OCHOBHOM Ha BBIMOJHEHHe pac-
YeTOB HA 3IJIEKTPOHHLIX BBIVHC/AMTENbHBIX MaIHHAX
(2BM) co caenylouiell TEXHHYECKOH XapaKTepHCTH-
KOH:

CKODOCTh BHUIONHEHHS apHpMETHUECKHX H JIOTH-
YeCKMX ONepaluil — ReCATKH THICAY B CEKYHAY;
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e€MKOCTb BHYTPEHHEro OHICTpoAefiCTBYIONEro Omne- Ilpn yKasamHOfi TeXHHYEOKOH XapaKTepHCTHKE
paTHBHOTO 3amOMHHalomwero ycnpoiicrsa (O3Y) — 3BM maumuHOe BpeMs TellJIOBONO PacueTa COBpPeMeH-
HECKOJIBKO THICSY CJIOB; HONO 3HEPreTHIECKOro KOTeJLHONO anperarta He Ipe-

€MKOCTh BHEIIHHX 3aflOMHUHAIOIMAX ycTpolicts — je- ‘BBICHT JECATH MHHYT.
CATKH THICAY CJIOB; I-I‘peﬂ'bmmm 'rpeﬁ.OBa'HﬂﬁM OTBEYAIOT COBpe-

_ . menHnie DBM muna M-20 (M-20, M-220, BACM-4 u
CKOPOCTb BBOfa HHOODMAIHH — COTHH CJIOB B MH X MompEcammm), THTa «Munck> («Miok-32») u

Hy1y; -
_ JpyrMe MauNMHH CPEJWENo KJacca.
‘;:xopocm BHBOJA "’“W;é‘“‘_’ o, ::lq)zmmo I[TporpaMMH 10 HSJAOXKEHHOMY aJTODHTMY peKoO-
3?4. pOBOE nedaTaiomee yCTPOHCTBO — COTHH CNOB B yopnvencs AAs NEPeUHCACHHBIX MAIIWH COCTABJIATH B
HyTY. KOAAX MAMHHH HJIM B aBTOKOME.

5*
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ITPHJIO)KEHHE r PTM 24.031.08—74

NPUMEP KOMNOHOBKH HUCXOAHOH YHCJIOBOA HH®OPMAILHH

Tabauya 1

Hannute aas pacuera TenaopHINYECKHX XapAKTEPHCTHK TONAUBA

ITokasaTenn O6osnauenue
Homep TonamBa MAM NepBOTO KOMIOHEHTa B N (ta6a, I)
cMecn Tonane — H3 Ta6a. I, 11 «Tennosoro
pacuera...»
Tc ke, BTOpPOro KOMNOHeHTa N (ta6a. i)
Tennosasa 1048 NEPBOro KOMNOHEHTa B CMeCH q
ABYX OAHOPOAHBIX TOMJHB
Koanvectso rasa, npmxoxsuteecds Ha 1 Kr x
APYTOro KOMMOHEHTa B CMecH, NMPH HOp-
MaJbHLIX TeMnepaType H JaBAeHHH
BaarocoaepikaHue ra3ooGpasHoro TOMJNBa dirn
Baarocopepi#alne BO3AyXxa d
Temnepatypa NOCTYNaiolero B TONKY NepBOro tras
KOMIMOHEeHTa cMeCH TOILIHB
To e, BTOporo KOMNOHEeHTa 122
Pasmep uactHu 30abi dy
Harpyska KoteabHoro arperara DDy
Tabauya 2

XapakrepucTuku HerabanuHoro (TBEpaOro, XKHAKOro) TOn.IMBa

INoka3satean OGo3sHavenne
Conepikanne Baaru we
3oabHOCTD Ar
CyMMapHoe cogepxanne cepl Se
Coaepxanne yriepoaa ce
Copepixanne BOROpORa He
Conepianne a3ota Np
Coaepxanne Kucaopoaa or
Huamas Tenjora cropanns or
Temnepatypa nraBicHusi WIIaKa £
Coaepanne KapGOHATOB B CIaHIax (CO2)
Tabauya 3

XapaxkTepHCTHKH HeTabauyHOrO rascoGpasHoro Tonausa

ITokasatean

OGo3HaueHle

CojiepikaHne NBYOKHCH Yri1epoia
Cozepianne yraeBOAOPOAOB

co;
CmHp

Cnpasouroe

Mpodoaxenue Taba. 3

Mokasartenu O0osHayenrne
Copepixanue a3ora Np
ConepxaHnne OKiCH yrieposaa Cco
(Y
Husmas tenaora cropanus Qu
CoepiaHne cepoBoAopoAa H»S
ConepiaHie BOfOposa H,
Coaepikanne Kuciaopoaa 0O,
Tabauya ¢

Jlannnie Aa8 cocTaBlieHHd TenaoBoro Gaxauca

INokazateanu

O6o3navenne

Kospdunnenr n3bniTka BO3EyXa Ha BHXOAe
H3 TONKH; He A0aXKeH OmTh Goabme 2,0
(Mo xamHOMY aJropHTMY)

IMpsicoc Bo3AyXa B TONKY

lpucoc posnyxa B cAcTeMe NW/CTPHIOTOBJe-
HHA (ecaH ero caeayer yuecTh B Ganamce)

OTHoOeHHe KOJMYECTBA BO3/yXa Ha BXojxe K
TEOPETHICCKH Heo6xoZHMOMY (NPpH NOI0-
rpeBse €ro BHe KOTeJILHOrO arperara)

Kosdpuusnent u3buTka BO3AYXa B YXOAMUHX
rasax

Temneparypa xonoaHoro Bo3ayxa (Temmepa-
TYPa NPHCOCAHHOrO B ra3oXxoxax BO31yXa
Oeperca B pacuete pasHOIl &, ,)

TeMnepatypa, A0 KOTOpofi NOJOrpeT BO3AYX
BHE KOTeJABHOrO arperara

Temnepatypa yxoasmnx ra3or (npeanoaa-
raeMasi)

TMotepn Tenaa oT XuMHYECKOHR HEMOJAHOTH Cro-
paHist

To e, OT MexaHHueckofi HeNOAHOTH cropa-
Hus

Howep nosepxnocTH, 3a KoTopoft or6upaiotcs
ra3sl Ha CYWIKY TOILIHBZ MPH Pa30MKHY-
Tofl cXeMe NBIIENPHrOTORICHHS

Temno, noctynaioulee Ha CYWKY TOMIHBAa ©
OTOGPAHHBIMH razaMH

Haauuse xuakoro HiIakoyAaJeHud
Hoas 304K TONAHBAZ B YHOCe

KonnuecTso HacHIEHHOTro napa, OTAAHHOTO
NOMHMO NeperpeBaTeds

Pacxox BOIH Ha NPOAYBKY

ar

Aﬂr
Aag,

o

Zyx

X.B

9
94
N



Hpodoaxenue Taba. 4

Tlokasatenn Q6osnauenne
Ort6op Temna Ha CropoHy (KpoMe Temaa ¢ Qors
H. I
Pacxoa napa Ha AyThe H pacnbIHBaHHE TON- Gy
AuBa
OuTanbnHA napa, MAYILETO HAa AYTbe H pac- igp
NBUIHBAHHE TOMAHBA
TeMnepaTypa nuTateapHOll BOAH L
Hasnenue nuTaTeabHoil BOAH Pus
ITponsBoAATeABHOCTE KOTEABLHOIO arperara mo Dyge
NePBHYHOMY Napy
Temneparypa nepBASHOrO mnapa Ha BHXoOHe
Hanenne mapa B GapaGane (napicEHe HacH- Pr
LIeHHs)
Pacxon Bropuunoro mapa Dex
Temnepatypa BTOPHYHOrO Napa Ha BXOoAe B Lupou 1
KOTenbHLt arperat
To. ke, Ha BuXoAE topou 1
Pacxon tpermunoro napa (II npomneperpes) Dygou 1t
TeMnepatypa TperHuHOro napa Ha BXoge B lopout
KOTeAbHEIA arperar
To xe, Ha BeIXOZe t;lm'“
Hasaenne TPEeTHYHOrO napa Ha BXoAe B KO- p,',pm, 1
TeAbHBIE arperar
To e, Ha BhHIXOZE Popou 1l
Bua naaMenu (cBersieecs, HecBeTsuieecs) —
Tabauya 5
Haunsie xas pacyera M060ff noBepXHOCTR Harpesa
IloxasaTean O6o3ravenne
Tpucoc Bo3ayxa B rasoxoje, OTHeCeHHHH K Az
NOJHOMY pacXody Tra3oB 4epe3 NOBepx-
HOCTD
Hapyxnntfi suamerp Tpy6 (mas rasoeoft cro- d
pornt ITIMT — napyxuuft guaMerp TpYG,
BHYTPH KOTOPHIX TeUeT BTOPHYHHEA nap;
ans  naposoii cropoHm TIIT u gas
T — mapyxuuf xuamerp Tpy6, BHYTPH
KOTOPHX TedeT nepBHYHHE nap)
Buyrpenunit nuamerp Tpy6 (ans mnaposoit dyy
croponnt I'TI[IT n -ana IIIIT — sayTpen-
HUfl nuaMerp TPYO, BHYTDH KOTOPHIX Te-
YeT BTOPHUHHEI nap)
OKBHBANCHTREA AHaMeTP (eCAH OH HYXeH B dy
pacueTe NPH NPOAOJIBHOM OMBLIBRHAH)
Yucao pagos Tpy6 waxMaTHOro nvuxa <max
Jlns orupM ¥ MOBOPOTHON Kamepkl B 3Ty rpady Ssp
sanucuiBaercd dpdexkTHBHan ToAMMHA H3-
Jyyaouiero cros *
Uncno pasoB TpyG KOPHIOPHOrO MyYKa Zxop
HAas PBIN — kosdpuunent tuna HaGubKH A
CeueHHe AJAS MpoOXojxa BHemHell cpeal HpH Fron

NIONEPEYHOM OMBIBAHHH. (BeJHYHHA CeYcHHS
3afaeTcs AN MOJHOTO PacXofia CPejbl)

¢ Janee Ras 3ameHsIONIHX NOKa3areaeli cioBa
3ARHCHBAEGTCH>» ONYCK3WOTCH.

<« 3Ty rpady

Crp.. 87

M podoancenue Taba. 5

INokaszaTtean

O6o3nauenue

Jas nobepxHocTefl BO3AYMHOrO TpPaxra — RO-
as obuero pacxoga Bo3ayxa, 0T6HpaeMoro
H3 naHHOM noBepxHOCTH, Ge3 NOCIeRYIO-
Hiero BO3BpaTa B Koted

Ceuenne aaa npoxoxa BHemned cpean npn
NPOZOJLHOM OMHBIBAaHHH (A48 NOBEPXHO-
creli RO3AYHIHOTO TPaKTa — MpPH JAI06OM
OMBIBaHHH BHellHefi cpeaoi)

Ceuenne a4fl NPOXoxa BHYTPeHHefl cpeasl

PaGouass aauHa  NPOROJBLHO-OMBIBAEMOTO
BHelIHed Cpeaoil yyacTKa

IMonepeunntii uiar Tpy6

Has PBIl — oTHowenne XKUBOIro CeMeHHn AAA
NPOXOAR TpeiolleR CPpeAH K NOJHOMY cewde-
uuio PBI1

Ipoxoabuuii war Tpy6

Aas PBII — otHolieHHe XHBOIO CeUCHHH st
npoxoAa o6orpesaeMoil cpeAR K NOJHOMY
ceuennio PBI1

Idas paauausoHHOA TNOBePXHOCTH Harpesa —
AoAsl, KOTOPYIO COCTaBiseT TeNOBOCHPHS-

Tne anHofi moBepxHOCTH ot Q) (samaer-

CA DPH OTCYTCTBHH NO3CHHOTO pacdera
TONKH)

IMoeepxHOCTL HarpeBa NONEPEYHO-OMHBAEMOTO
¥4acTKa (CAYXKHT APH3HAKOM TNONEPEHOTo
OMBIBaHAS BHellHe#l cpenoit)

a5 NOBePXHOCTH BO3AYIIHOTO TPakTa, B KO-
TOPYI0  OCYMIECTBASETCS  PeHMPKYAALHS
BO3JyXa, — TeMIepaTypa BO3AyXa Ha BXO-
Ae B MOBEPXHOCTb MOCAE CMeUIeHHS C pe-
HHPKYJAHPYIOIMM BO3AYXOM

HMoBepxHoCcTb Harpesa NPOAOJAbHO-OMBIBAEMOTO
BHemHeli cpesofi ysacTka (A/f NOBEpXHO-
creil - BOSAYINHOFO - TPaKTa— NPH  .11060M
OMBIBaHHH BHeliHell cpenoft)

Kos¢duuueHnr ucnoan3oBanus; aas mupy — 0
(Tak Kak onpejeasieTcss B Iporpamme);
AAst WHPM, PACHONOXKEHHHX TPOTHB BH-
XOAHOTO OKHZ TONKM — CHa6aHTb NPH-
3HAKOM

Has TIIIT u naposo#t cropous T'TINT — tep-
MHYECKOe CONPOTHBICHHE CTEHKH BHYTPeH-

HuxX Tpy6; B OCTaAbLHHX CJAyYasix — IONpa--

BOYHBI KO3(OHUHEHT K ®5, YIUTHIBAIOMUHA
H3NyYeHHe nepex Ny4YKaMH HAHR MeXay
HHMH

TonpaBka k xoshduuueHTy Tenaosoit sddex-
THBHOCTH; AJsi MasyTa NOnpaBKoii caeayer
yuecTh BJHSIHHe TNPHCEAKK M HaJHdHe
OYHCTKH; NPH HaJAHYHH OYHCTKH He3aBHCH-
MO OT BeAHuHHH AW CHaGAHTbL NPH3IHAKOM

Tonpaska K KO3(hPHIHEHTY 3arPASHEHAA

Hoas, KOTOPYIO COCTABARIOT rasbl, MPOXOis-
Uide .Yepe3 JaHHYI0 MOBEPXHOCTh, OT 06-
mero pacxoxa rasoB (aas IHIT u mapo-
Bofi croporsi I'THIT B 3ty rpady 3anmn-
cHiBAeTCA nonpaBodHbifl KO3 PHUHEHT K Oy,
YNHTHBAIOUINE HHTeHCHHUUpYIOLiee BAHS-
HHe KOHCTpyKuu#t Tennoo6MeHHMKa Ha
TennoobMen)

a3

Frp-.
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Mpodosxenue Taba. 5 IIpodoaxcenue Taba. 6
TTokasatenan OGoanauenne IMokasaremn OG6o3naueHue
Pacxox oforpeBaeMoro napa (BOAH) wuepes Dys IToBepxHOCTR CTEH TONKH, 3aMATaA ropejaKaMu Frop
nosepxsoctb (aaa IIT, naposok cr ;
ot qms(mnuoix r,xapolf,;oﬁ énoagg:::- PasMep ceueHNS, OTAEAAIOMEro UHPMOBHI Feen
¢t — Gaiinac mapa — W3MeHAEMHH pacxox m:oc:ax?me ot cocenmux (so Beex
cHaGJHTh NPH3HAKOM; B cayyae HeoGXomu-
MOCTH noabopa pacxXoxa napa depes Gaii- ITnockocTs, orpaHnyABaloWias TONKY CHH3Y, Frox
nac Dog=0). — mnox (ecAH NOKPHITHE NOAA He COBNaxaeT
Hdaa noBepXHOCTH BO3AYDIHOTO TPaKTa — HO- &s i?:‘P%‘:;%T:’;l:iHO:;{;*::‘I’::‘!P’B:H";I::):
7, KOTOPYIO COCTaBAfeT BO3AYX, HPOXO- I-P CHAGAHTH MPHIHAKOM) *
AAmufi 9Yepes A2HRYI0 HOBEPXHOCTh, OT nox
ofimero pacxoga BO3/yXa, NOCTYNAIOMIEro
B KOTeIbHBIH arperar
Hapaenne oGorpeBacMofi cpeAn Ha BHXOHE Pob Tabauya 7
H3 NOBEPXHOCTH Jlannbie AAM pacieTa TONKH B UEJNOM H ee 30H
Has  BospyxonomorpesaTe/ss — HOMep  Io- Npn
BEPXHOCTH, H3 KOTOpOR B IaHHYIO HAET loka3zaTteau O6o3Hauenue
PELHPRYAHPYIOIHA BOSAYX
JaBaenne rpeiomefl cpeAn Ha BHIXOAe H3 MHO- Prp
BEPXHOCTH TloBepxHOCTE CTEH TONKH, 3aHATAasq 3KPaHAMH Fes
Jas BhOpHCKHBAIOWEro NapoOXAaauTeas — Psnp '(’ec:;o&;ﬁggzu "z‘;%ulg?oq:g:“:gb}t:
JaBJiecHHe BIIPHICKHBaeMOHi cpejbi CHaGLHTL MpH3HaKOM)
Kosl%?lnﬁg:?xgglcl:lgkymunu rason AR Ram- r [loBepxHOCTb CTGH TONKH, 3aHATAS 3KPaHAMH, Fon
P NPHMBIKAIONIAME K DIEPMaM H Pacnofo-
Has IIIIT 1 naposoft croponut ITIIT — pac- Drp MEHHHIMH Napa/UTejbHO STHM IWIHPMaM
XOJ rpeiowedt cpeas! To Xe, AAS NEPNEHAHKYAAPHO PaCROAOHKEH- Foc
Jas  BNpHCKHBAIOWETO NapooxjJatutens — tenp HHIX K HIIpMaM 3KpaHOB
TeMnepaTypa BHpHCKHBaeMOfl cpeist [iomaap BHXONHOrO OKHA TONKH (3amoa- Foy
il
OTHoONIEHHe BeJMYHH noBepxHocrell yuacrkos Hyax HAETCA TOMbLKO AJA NOcHeAHedl 30HH)
¢ WAaxXMaTHHM ¥ KOPHZOPHHIM pacnoio- Hyop Yraosoft ko3dpduuneRT 5KpanoB B cBoGoxHOM Xca
KeHHeM TPYG npm nonepeyHOM OMHIBa- 9ACTH TONOTHOTO O6BbeMa
HHH (3aNOJHAETCA TOABKO NPH CMemaH-
HOM' PacnoJIoXKeHHH TPy6) To XKe, AnA 3XPaHOB, NapajiAeJbHEIX WHPMAM o
To e, AAA 9KPAHOB, NEPNEHIHKYAAPHHX nc
DIpMaM
Tabauga 6 Yraopoit KosdpdunrenT mEpM Xw
Jannble aas paciera TONKH B HENOM Hucao mupu n
Onpenensionui NoNepeYRHft pasMep WMHPM A
IMokasatean O603uauenue Onpegeasiomnt npoROAbHRE pa3Mep MHPM {
Illar Mexay mIHpPMaMH s
Ilpn or6Gope ra3oB Ha peNMHPKYJIAUHIO H3
BepXHeH QacTH TONMKH B HHIKHIOW — moGoe
YHCAO (He HOJAB), B NMPOTHBHOM cayuae—0 Tabauya 8
Hoaa ot .obmero pacxoaa rasos, orGrpaemasn n Jlanuiie 7A% NO3OHHOrO pacyera TONKN
Ha PelNPKYIANHI0 B HA3 TONKH
To e, B BepX TONKH rs ITokasaTenu 0603Halleﬂﬂe
JlaBneHue rasoB B TONKe P
CpeaneapupMernueckas TOMUIMHA H3AYYAIO- s;g CeuenHe TONKH, OrpaHHUHMBAIOlICE CHH3Y Fea
Hiero ¢/10s AAS TONOK C ABYMst CBOGOAHH- 2-10 30Hy
MH 0GreManit To xe, 3-i0 30my Fe3
Homep noBepxHOCTH, 33 KOTOPOH HPOHCXOAMT Nea " 410 308 F
orGop caaGonoxorperoro Bosayxa (ecum ot
TpeGyeTcA COCYUATATH TONKY NO TeMmepa- *  5-10 3omy Fes
TYpaM ropsauero H ciaGoOnOXOTpeToro BO3- " 6.0 30 F
IyXa, He CBA3aHHLIM C PacieTOM BO3AY- Hy hd
XOMoAOrpeBatTens, yKasath Nez=1) ”  7-10 3omy Fer
Roan c.'la60no,10rpe'roro6sosnyxa, HOCTyHalo- Yea * 80 30my Feg
ero B TONKY, OT ofuwero pacxoaa Bo3- "
l:yxa KY: P A 9-10 30HY Feo
OTHOCHTEeALHOE TIONOXEHHe MAKCHMYMa TeM- Xy 10-10 s0my Feo
RepaTyp miaMcHH NO BHICOTE TONKH " 1l-10 sony Feyy
O6bem Tonounoi KaMepul Va *  12-10 30y Foe




M podoamenue Taba. 8

Crp. 39

flpodoaxenue raba. 9

ITokasatean OGo3HageHne TlokasaTenn O6osHauenne
CymMapHas BHCOT2 OTKPHTHIX 3SKpaHOB H Hons suropauns Tomansa 8o 2-f some A8
Bucora 1-fi sonw, cuuras oT nMoma AO Bepx- H, To ke, B 3-it 30He A8,
. Hero ;e;ennx 30HB " » B 7-& soHe A,

wcoTa 2-fi 30HH, cuMTas OT NOjAA KO Bepx- 2 " ’ .
HEro ceyeHWd 30HH B 8-t sone A%
" B 9-f 30me a3y
* B 10-k 3oHe A%
Tabauya 9 ” B 11-f 30me A3y,
Janusie aas pacnpeaeacHHs r:on;:nmnpnmn BHIXOAHOTC OKHa » B 12:% soHe A3y
Ilokasarenn O6o3nauenue
Ta6auya 10
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