MeToauueckue YKazaHnusd 1o peaicHuIoO 3aa4u

[Ipy mpoeKTHpPOBAaHUU CHCTEM TEIJIOCHAOKEHHUS ISl CYIIECTBYIOIIMX
TOpPOJIOB M MOCEJIKOB PACUETHBIE JAHHBIE O CE30HHBIX TEIJIOBBIX HArpy3Kax
clelyeT IPUHUMATh U3 MPOEKTOB OTOIUIEHUS W BeHTWsuuu. [Ipu nepcnex-
THBHOM CTPOUTEIBCTBE PACUETHBIE PACXOAbl TEIUIA PEKOMEHAYETCS MPHUHU-
MaTh M3 TUIIOBBIX MPOEKTOB C COOTBETCTBYIOLIEH KOPPEKTUPOBKOM IO KIIH-
MaTHUYECKUM YCIIOBUSIM paiioHa CTPOUTEIbCTBA.

[Ipu oTCyTCTBUM MPOEKTHBIX JAHHBIX OTOMUTENbHBIE TEIJIOBBIE HAIPY3-
KU 3JITaHUH OIPENEISAIOTCS OJHUM U3 CIEIYIOIUX METOOB:

1) pacueToM TEILIONOTEPh Yepe3 DIIEMEHTH OrPaXKTAIOIIUX KOHCTPYK-
Ui ¥ JOOABIICHUS TIOTEPh HA HarpeB HHOUIBTPAIIMOHHOTO Bo3ayxa [1];

2) pacueToM TEIUIONOTePh MO YKPYIMHEHHBIM MoKa3aTelsium [ 1, 2];

3) ompenieneHneM TEIIOOOMEHa YCTaHOBJICHHOTO B 37aHUM OTOTHTENb-
HO-BEHTHISIITUOHHOTO 000pynoBanus [1, 3].

Pacuer Temonoreps 4epe3 OorpaxkIarline KOHCTPYKIMH BBIMOIHAETCS
pu HEOOXOJUMOCTH Oo0Jiee TOYHOrO ONpPENENEHUs TEIUIOBBIX TMOTEPD,
HalpuMep, IpH pacueTax, TPeOYIOIUX COCTaBIEHUS TEIUIOBOro OanaHca
3/1aHUSI U OTAEJIBHBIX €r0 MOMEILEHUN.

KoHe4HOH 1IN0 pacyeToB TEIJIOBOIO MOTPEOIEHMS SBIISETCS OIpee-
JIEHUE TEIUIOBBIX HArpy30K (MaKCHUMAaJIbHBIX, TEKYIIUX) OOBEKTOB CHCTEMBI
TEIUIOCHA0KEHUSI Ha OTOIUIEHUE, BEHTWIILHIO U ropsdyee BOJOCHAOKEHHE,
pacuer M MOCTPOEHHE I'paUKOB TEIUIOBBIX HArpy30K (CyTOYHBIX, T'OJOBBIX
U 10 TMPOJOJDKUTEIBHOCTH) W TEMIEpAaTyp CETEBOM BOABI Ul 3aJaHHOTO
paiioHa TerI0OCHA0KEHHUSL.

TemnoBas Harpy3ka Ha OTOILNICHHEC U BCHTHWIAIHUIO

OcHOBHas 3aa4a OTOIUIEHUS 3aKJIIOYAETCA B IMOIJICPKAHUU BHYTPEH-
HeW TemmepaTypbl IOMEIIEHUH Ha 3aJJaHHOM ypoBHE. JJist 3TOro HeoOXoau-
MO COXPAaHEHUE PABHOBECHS MEKY TEIUIOBBIMU MOTEPSIMU 31aHUS U TEIJIO-
MIPUTOKOM. Y CJIOBHE TEIJIOBOTO PaBHOBECUS 37aHUS MOXKET ObITh BBIPAKEHO
B BUJIC paBEHCTBA [ 1]

Qe =Q,+Q, =Q, +Q, MBT (I'kan/u), (1)
rie Qoc — CyMMapHbIe TEIUIOBBIE TIOTEPH 3JIaHUS;

Qr— TermyonoTepy Teronepeaaueit uepe3 Hapy KHbIE OTPaXKICHHUS,

Qu — Termonorepu MHPUIBTpaAIMER U3-3a TOCTYIUICHUS B TTOMEIICHHE
yepe3 HEIUIOTHOCTH HaPYKHBIX OTPaKICHUM XOJIOJTHOTO BO3AyXa;

QO — IOABOA TCINJIA B 3IaHHUEC YCPC3 OTOIMUTCIbHYIO CUCTEMY,
QTB — BHYTPCHHUC TCIIJIOBLIACIICHUS.
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Ternonorepu Qr yepe3 HapyKHbIE OTPAKIEHUS MPU OTCYTCTBUU MPO-
€KTHBIX JIaHHBIX OIPEACNAIOTCS MO YKPYIMHEHHBIM IOKa3zaTesiM: OOIIei
wiomanan «F» wim HapyxkHomMy o0beMy 3maHus «Vy» [10]. MakcumanbHbIH
TEIUIOBOM MOTOK HA OTOIUJICHUE KUJIBIX U OOIIECTBEHHBIX 3/IaHUI O€3 ydeTa
UHQUIBTpAIU

err)ﬁ =0 F (1+ K1)10_6, MBT(FKaJI/q); (2)

Qhy =BloyVs (t; —tyo )107%, MBr(Ika/a); (3)
7€ Qof , Jgy — COOTBETCTBEHHO YIENbHBIHA TEIUIOBOW MOTOK BT/ M? (Kkai/ M?)

Ha oTomieHue 1 M? oOImel IUIomany, yaenbHas OTONUTENbHAS XapaKTepH-
cruka, Br/( M* K) (xxan/(m® u °C)), [2];

F — o6m1ast Iiomaab >KUIbIX 3AaHuil, M2,

K1— k03¢ uIMeHT, yYuThIBaIOIIMI TEIIOBOM MOTOK Ha OTOIUIEHHUE OOI1Ie-
CTBCHHBIX 3JIaHUH, IPU OTCYTCTBHU JJAHHBIX MMpUHUMaeTcst paBHbM 0,25 [2];

B — mnompaBoYHBI KOA(PPUIMEHT, YUYUTHIBAIOIIMNA KIMMATHYECKUE

ycIoBHs paiioHa [2];

V,, — HapyKHBIi1 00bEM 3/1aHUs, M,
tB
3panuid, °C [1];

t,,— pacueTHas TeMIepaTypa Hapy>KHOTO BO3yXa s oToruienus, °C, [2];

— paCucCTHad TCMIICpAaTypa BHYTPCHHCIO BO3YyXad OTAIlJINBACMBIX

Cpennuil TEIIOBOM IMOTOK HA OTOIUIEHWE JJIs CpeaHel lucp 3a oTomm-
TEJbHBIN CE30H TEMIIEPaTyphl HAPYKHOTO BO31yXa [2]

Q, = ng, MBr (I'kan/a), (4)
(tB _tHO)
riae tuep — Cpeanss TeMIepaTypa Hapy)KHOTO BO3/1yXa 32 OTOIMUTEINIBHBIN I1e-
puogx, °C [2].

®opMmynoit (4) MOXKHO BOCHOJIB30BAThCS ISl ONPEACIICHUS] CE30HHOMN
TETUIOBOM HArpy3KH MPHU TeMIIepaType HapyKHOTO Bo3ayxa Py, <ty < 8 °C.

Pacxon Temna Ha BEHTWISALMIO JKUJIBIX 3[aHUM, HE UMEIOIIUX, KaK Mpa-
BWJIO, CIIEUUAIbHON MPUTOYHOU cHCTeMbl HeBeTUK. OH OOBIYHO HE IMpPEBBI-
maet 5 % pacxoja Terja Ha OTOIJIEHWE W YYWUTHIBAECTCS BEJIMUYMHOMN yJIIEIb-
HOU TETIONOTEPH (o.

Pacxon Temsia Ha BEHTWISIMIO MPOM3BOJCTBEHHBIX M KOMMYHaJIbHBIX
OPEeAnpusTUd, a TaKkKe OOIIECTBEHHBIX M KYJbTYPHBIX YUPEKIECHUN COCTAB-
JS€T 3HAYUTEIBHYIO JOJI0 OT CYMMAapHOTO TEIUIONOTpeOeHuss 0ObeKTa.
B npou3BOACTBEHHBIX MPEANPUITHSIX PacXo] TeIia Ha BEHTWISLUIO YacTo
IPEBBIIAET PACXO/ HA OTOIUICHHE.
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OpHEHTHPOBOYHO MAaKCHUMAaJbHBIN TEIJIOBOW MOTOK HA BEHTHJIALIUIO
OOIIECTBEHHBIX 3[IaHUI ONpeaeNsieTcs M0 YKPYIMHEHHBIM MOKa3aTelsM: 00-
nieit momaau «F» uim HapyxHOMY 00beMy 37aHUs «Vy» — COOTBETCTBEHHO
o ¢opmyam (5) u (6)

QP = K,K,qoF107°, MBT (I'kan/u); (5)
—6
QP =Bq,V, (tB -t )10 , MBT (I'kain/y), (6)
rae K, — Ko3(p@puUUEHT, yUYUTHIBAIOIMNA TEIUIOBOM MOTOK HA BEHTUJIALUIO

0OIIIeCTBEHHBIX 3/IaHKUH, TPUHUMAETCS JUIsl TocTpoek 10 1985 1. — 0,4; mocie
1985 r. - 0,6;

0, — Y/eIbHas BEHTHIISIMOHHAs xapakTepuctuka Br/(m> K) (kxan/(m® o
Q). [2];

t,z — pacueTHas TemIeparypa HapyKHOTO BO3JyXa JUlsl BEHTHIJIALUH
°C[2,9].

CpenHnii TEIOBOW NOTOK HAa BEHTWIILMIO I CPEIHEW TeMIepaTypbl
BO3/1yXa 32 OTONUTEIbHBIN CE30H

o~ optti

, MBT (I'kan/y). (7)
(ts —tho)

TennoBasi HArpy3Ka Ha ropsiiee BOJ0CHAOKeHHE

TennoBoe motpebaeHUe IS MEIe ropsSYero BOJOCHAOKEHUS B Tede-
HUE€ OTONUTEIBHOIO0 NEPHOJA U3MEHSAETCA CPABHUTENBHO MaJlo, HO OTJIMYa-
eTcsi OOJBIION HEPAaBHOMEPHOCTHIO MO yacaM CyTok. Jletom pacxon Temia
B CUCTEMax rOpsSYEro BOJOCHAOKEHMS KWIbIX 3[JaHUW 10 CPABHEHMIO C 3U-
Mo# ymenbinaerca Ha 30-35 %. O1o 0OBsCHSAETCSA TEM, UTO B JIETHEE BpeMs
TEeMIIepaTypa BOJbI B XOJIOAHOM BojomnpoBojae Ha 10-12 °C Beime, yem
B 3UMHHI niepuoA. KpoMe Toro, 3HauuTenpHast 4aCTh TOPOJICKOTO HACETIECHUS
JeTOM B cyOOOTHHME U BOCKpPECHBIE THU BBIE3KAET B 3arOPOAHbBIE 30HBI, T.C.
B T€ JIHU, KOT'/Ia B )KMJIOM CEKTOpE 3MMOM HaOJI0/1al0TCd MaKCUMaJIbHbIE pa3-
OOpHBI TOpsTUCH BOJIBI.

ITo cBoeMy 3HAaUE€HHIO BO MHOTHX UJbIX pailoHaX KPYIHBIX TOPOJOB
Harpy3ka Ha 'BC nemaercsa conocraBUMOM OTONUTENBHOM Harpyske. B psje
pailloHOB TOJIOBOM OTITyCK TeIlla Ha ropsyee BOJOCHAOKEHUE IOCTUTAET
40 % cyMMapHOTO OTITyCKa TeIlia Mo KUJIOMY PaioHy.

Cpennuii TernoBoil moTok Ha ropsiuee BogocHadxenue (I'BC) xumibix
M 001IecTBeHHBIX 31anni, MBT (I'kan/q) [2]

cp . L2m(a+b)(55-ty)c

—6
P = TRY 10° , MBr (8)

50)0%1
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D= dJ,,.m,MBr (I'kan/u), (9)

rae M — pacyeTHOE YUCIO MOTpeOUTENE ropsiueil Bobl;

a — Hopma pacxojna Bojasl Ha I'BC npu temneparype 55 °C Ha omHOTO
YeJIOBEKa B CYTKH, MPOKUBAIOLIETO B 3JaHUM C TOPSYUM BOJOCHA0KEHUEM,
NpUHUMAaeMasi B 3aBUCUMOCTH OT cTeneHn KoMGOpTHOCTH [2], /cyT Ha | ye,

b — HopMa pacxona Bousl Ha ['BC, morpebiseMoit B OOIIECTBEHHBIX
3maHusIX mpu Temmepatype 55 °C [2], n/cyt Ha 1 vemn;

C — yaenbHas TertoeMKocTb Boabl, 4,187 k/{x/(kr°C) (1 kxan/(xr °C));

t, — Temmeparypa XOJIOJHOM (BOJOMPOBOJAHOM) BOJIBI B OTONUTEIIbHBIN

nepuos1 (Ipu OTCYTCTBUM JAPYTUX JAHHBIX NpuHUMaeTcs paBHou 5 °C), °C;
Orsc — YKPYITHEHHBIN MOKA3aTeNb CPEJHEr0 TEIIOBOTO MOTOKA Ha Tropsi-
yee BOJOCHA0KEHHE Ha OJHOTO YeIoBeKa, BT.
MakcuManbHBIH TermioBor MOTOK Ha I'BC XMIIBIX M 0OIIECTBEHHBIX
3JIaHUN

QM —2,4Q% 107° , MBr (I'kan/u). 10
TBC TBC (10)

Cpemuwuii TerioBoi oTok Ha I'BC B HeoTOMMTEIBbHBIN (JIeTHWUI) TIeproT [2]

cp _ ACp (55_tn)

TBCJI =~ “<XI'BC (55—t3) B ’ MBT (FKaH/LI)’ (11)

rie t,.t, — COOTBETCTBEHHO TEMIIEPATYpPa XOJIOIHOM (BOJIOIPOBOIHOI) BO-

JIbl B OTOMUTENBHBIN Mepuo 1 (IPU OTCYTCTBUU JAHHBIX TPUHUMAETCS PAaBHOMN
5 °C) u HeOTONUTENbHBIN (JIeTHUI) eproa (mpuHuMaetcs pasroit 15 °C) [2];

B — k03P GUIMEHT, YIUTHIBAIOIINI U3MEHEHUE CPETHEr0 PAcXoaa BOIbI
Ha Tropsyee BOJOCHAOKEHWE B HEOTONMUTEIBHBIA IMEPUOA TIO0 OTHOIICHHUIO
K OTOMUTEIILHOMY TEPUOy, NMPUHUMAEMbI TPU OTCYTCTBUU JaHHBIX IS
KUITHIITHO-KOMMYHAJIBHOTO cekTopa paBHBIM (0,8 (7151 KypOPTHBIX M FOXKHBIX
ropozoB B = 1,5), ms npexnpustuii — 1,0 [2].

PacuyeTrHasi yacoBasi HAarpy3Ka paioHa TeII0CHAOKEeHUA

PacueTrHas TenioBas Harpy3ka MUKpopaioHa OINpeAeseTcs Kak cymma
OTJIETBHBIX BUJIOB HAIPY30K ISl BCEX TEIUIONOTpeOUTENel paiioHa:

k |
QP =Y Q8 + QP + 3.Q | MBr (I'anfa), (12)
1 1 1

rae K, I, M — cOOTBETCTBEHHO KOJIMYECTBO MOTPEOUTENICH, UMEIOIIUX OTOIH-
TEIbHYI0, BEHTUISIIUOHHYIO U Harpy3Ky ropsidero BOJOCHA0KEHHUSI.

PacyeTtnass Harpy3ka pailoHa TEIUIOCHAOKEHUS IMOJIy4aeTcs CyMMHUPO-
BaHMEM HArpy30K OTAEJIbHBIX MUKPOPAaHOHOB:

23



QP = Zn:QﬁKp , MBT1 (I'kan/u), (13)
1

rie N — KOJUYECTBO MUKPOPAOHOB, 00pa3yIOIIUX pailoH TEMIOCHAOKEHUS.
Pacuetnas terioBast MmontHocTh TOL] ompenensiercs ¢ yueToMm pacyeT-
HOM Harpy3KkH paiioHa TETUIOCHAOKEHHSI ¥ IOTEPh TEIIa B TEIIJIOBBIX CETSIX:

QP =QP +Qr.", MBt (I'kan/u), (14)

TC

rac er}co T IMOTCPpU TCILIA B TCIUIOBBIX CCTAX, IIPUHHUMAIOTCA B T'OPOACKUX

TETUIOBBIX CETAX 3—5 % OT MaKCUMAaJIbHOW TETJIOBOW HArpy3KH.

Jlnia ompeneneHusl pacxoja TOIUIMBA, Pa3padOTKH PEKUMOB HCIOJIB30-
BaHMsI 000pYyI0BaHUS U TPaUKOB €r0 PEMOHTA, 3arpy3KH U rpaduka OTIycC-
KOB 00CTY>KHBAIOIIEr0 NepcoHaia He0OOX0JUMO 3HATh TOJIOBOW Pacxo/1 Teria
Ha TEIUIOCHA0XKEHUE, a TaKXKE €ro pachpeiesieHUe Mo Ce30HaM (3UMa, JIETO)
WJIU TIO OT/ICITEHBIM MECSIIaM.

OmnpenesieHue pacxoaoB ceTeBoi BOAbI y IOTpeduTE 1€
CUCTEM OTOIVICHUS U BEHTUJISLIUU

PacueTHbIil yacoBOU pacxojl ceTeBOMl BOJbI (MaKCUMAJIbHBIA MPHU pac-
YETHOW TeMIIepaType Hapy>KHOI'O BO3JyXa Ha OTOILUICHUE tg) JUIsL oTIpenee-

HUS TUAMETPOB TPYO B BOJSIHBIX TEIUIOBBIX CETSAX IPU KAYECTBEHHOM pEry-
JIMPOBAHUU OTITYCKa TEIUIOTHI OMPEACAETCS OTACIBHO JJIsl OTOIUICHUS, BEH-
TUISIAH U TOPSIUEro BogocHa0keHus [2].

PacyeTHbIl pacxo/ BOJIbl HA OTOIICHUE

p
GP=— B __

c(t1 —t2)

rne tq, {, — COOTBETCTBEHHO TeMIepaTypa BOJbI B MOJAIOLIEM U oOpaTHOM

, KT, (15)

TpyOOIPOBOE TEIJIOBON CETU MPU PAaCUETHON TeMIIepaType HApyKHOTO BO3-
JlyXa Ha OTOILICHHE { .
PacueTHbIli pacxo/ BOIbI HA BEHTHIISILIAIO

p
GP = &% , KI/4. (16)
c(t—tp)

Pacxox BoAbI Ha ropsiuee BOJOCHAOKeHHE

B OTKPBLITBIX CUCTEMAX TeNJI0CHAOKEeHU S

B OTKpBITBIX crcTeMax TEIIoCHA0KEeHUsST pa30op BOIBI HA TOpsiYEe BO-
JO0CHA0KEHNE OCYIIECTBIISETCS B 3aBUCUMOCTH OT TEMIIEpaTyphl BOJABI B CE-
tu. [Ipu Temmeparype Boabl B mojaroiiemM TpyoonpoBoje, paBuoit 60 °C, Bo-
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n0pa3dop BeneTcs TOJNBKO U3 mojaronield TuHud. C MOBBIIICHUEM TeMIlepa-
TypbI ceTeBoit BojwI (t1 > 60 °C) Bomopa3dbop OCymecTBISIETCS] OHOBPEMEH-
HO M3 000MX TpPyOONpPOBOAOB B TAKOM COOTHOLIEHWH, YTOOBI TEMIEpaTypa
BOJIbl, TIOCTYNAIOIIEH Ha ropsyee BojjocHa0xeHue, obia pasHa 60 °C. B xo-
JIOJHBINA TIEPUOJT OTOMUTENIHHOTO ce30Ha mpu t, > 60 °C pa3bop BoxbI mpouc-
XOAMUT TOJBKO U3 00paTHOW Maructpaiu. Temmeparypa ropsiueil BOJbl B CH-
CTeMax Tropsuero BOJOCHAOKEHUS Yy MOTpeOHTeNel Il OTKPBITBIX CHCTEM
noJbkHa OBITh He MeHee 60 °C, ms 3akpeIThiX — He MeHee 70 °C, [2].
Cpenuuii pacxo]1 BOJBI Ha TOpsiYee BOJIOCHAOKEHUE

cp
oo __ OQme (17)
c(t, —ty,)

MaxkcuManbHBIN pacXxo/] BOJIbI Ha Topsiuee BOJAOCHAOKEHHE
max

GMax _ __Xrsc  yp/y, (18)
I'BC C (tr . tX3 )

Pacxoj Boabl Ha ropsiuee BOAOCHADKEHHE
B 3aKPBITBHIX CHCTEMAX TEIMJIOCHAGKEHUS

MakcuMallbHBIM pacxo]l BOAbI HA TOpsiuee BOJOCHAOKEHUE B 3aKPBITHIX
TEIJIOBBIX CETSIX OMPEAEseTCS B 3aBUCUMOCTH OT CXE€MbI BKJIIOUEHHUS T0J10-
rpeBaresici ropsYero BoJoCHa0KeHus [2].

Cpennuii pacxo/1 BOJbI MPH MAPAJLICTBHON CXEME BKIIFOUEHHUS MOJI0TPe-
BaTeeH

cp
= dme g, (19)
c (tll/l - t31/1 )

rae tiy, 13y — COOTBETCTBEHHO TEeMIEpaTyphl BOJBI B MOJAOLIEM TPyOOnpo-
BOJIE TEIJIOBOM CETH B TOYKE M3J0Ma rpauka TeMmiepaTyp BOAbI U MOCIE
napajuleIbHO BKJIIOYEHHOIO TOJOTpeBaTesisi Tropsdyero BOAOCHAOKEHUs
B TOUKE u3Jioma rpaduka temmnepaTryp (Ipu OTCYTCTBUU JAHHBIX 13y MpUHH-
maetca pasHoit 30 °C), °C.

MaxkcuMalIbHBIM PacXxo/1 BOJBI ITPU NAapaJUIEIbHON CXEME

max QR
G =—B¢  kr/u.
e c (tln - t31/1 ) (20)

Cpennuii pacxoJ] BOAbl Ha ropsiuee BOJOCHAOXKEHHE MPU JABYXCTYIICH-
YaThIX CXEMaX MPUCOEANHEHHS BOAONOI0IpPEBATENEH:

G — 1911330 95— thT

B ety —ty )| 55—ty

+0,2 |, kr/y, (21)
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rae thy — Temmeparypbl BOJIbI B 00paTHOM TpyOONpPOBOJE TEIJIOBOM CeTh
B TOUYKE M3J0Ma rpaduka remmeparyp, °C;
ticr — TeMIepaTypa ceTeBOM BObI MOCJE MEPBOM CTYINEHU MOAOTPeBa
IIPU IBYXCTYIIEHUYATHIX CXeMaX MPUCOEAMHEHMS Bogonoaorpesarenei, °C.
MakcumanbHbId pacxoj] BOJBI HA ropsiuee BOAOCHAOXKEHUE MPU JBYX-
CTYNEHYAThIX CXeMaX MPUCOETUHEHHS BOJAONOI0rpeBaTenei

0,55QMmaX
GMaX — 22T pp/y,
e C(tln - tZI/I) (22)

CyMMapHbie pacyeTHbIE pacXOjbl CETEBOM BOJBI B JABYXTPYOHBIX TeEIl-
JIOBBIX CETAX B OTKPBITHIX M 3aKPBITBIX CUCTEMaX MPHU KaueCTBEHHOM PEry-
JMpoBaHuu [9]

P_aP p cp
G =G; +G; + K36,

I'BC?

Kr/4, (23)

rae K3 — ko3(pUIMEHT, YYUTHIBAIONIMN MO0 CPEIHEro pacxojia BObI
Ha ropsiyee BOJAOCHA0XKEHUE MPHU PETyJIMPOBAHUU [0 HArpy3Ke OTOIUICHUS,
CleIyeT MPUHUMATH 10 TaoI. 3.

JUIst 3aKpBITBIX CHUCTEM TEIJIOCHAOXKEHUSI TNpPU PEryJIMpPOBAHUU 10
Harpy3ke OTOIUICHUSI U TemioBoM noToke Menee 100 MBT npu nanuuuu Oa-
KOB-aKKyMyJIATOpOB y noTpebuteneil koappuuuent Ks=1. IIpu perymupo-
BaHMM MO COBMEILEHHON HArpy3Ke OTOIUIEHUS M TOPSYEro BOJOCHAOKEHUS

K3=0.

Tabmuma 3
CucreMsbl TEMI0CHA0XKEHUS TennoBoi MOToK 3naueHue ko3pdunmenrta K3
OTtkpbITas 100 u Ooitee 0,6
menee 100 0,8
3akpsbITas 100 u Ooiee 1,0
menee 100 1,2
max
Hus  motpebureneit  mpu L}C >1,0 mpu OTCYTCTBUM OaKOB-
Qs

AKKyMYJISITOPOB, a TaKXK€ ¢ TEIIOBBIM NOTOKOM < 10 MBT cymmapHsbIii pac-
YETHBIN pacxo BobI [2]

G =GP +GP + G2, xr/u. (24)

I'BC

PacyeTHblii pacxol ceTeBOl BOABI B JABYXTPYOHBIX TEIUIOBBIX CETAX
B HEOTONHTENBHBIN epuon [2]
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GY, =BG, Kr/u. (25)

[Ipu 3TOM MakcUMabHBIA pacxoj] BOJbl Ha ropsyee BOJOCHAOKEHUE
OIpeseNnsieTcsl UIsl OTKPBITBIX CHUCTEM TelIocHaOxeHus no ¢opmyie (18)
IIpU TeMIIepaType XOJIOAHON BOABI B HEOTOMUTEIBHBIN MEPHOJ, a IS 3aKPbI-
THIX CUCTEM IPU BCEX CXEMax MPHUCOEAUHEHUs BOAOIOA0TpeBaTeNel ropside-
ro BogocHabkeHus o ¢popmyie (20).

Pacxon Boabl B 00paTHOM TpyOOMpOBOJE ABYXTPYOHBIX BOJSHBIX TEIl-
JIOBBIX CETEM OTKPBITBHIX CHUCTEM TEIUIOCHAOXKEHHSI MPUHUMAETCS B pa3Mepe

10 % oT pacueTHOTO pacxoaa BOJbI ONpeaesieHHoTo 1o Gopmyiie (25).

Pacyer TemnepaTypHbIX rpag)MKOB CeTEBOM BO/bI

KadecTBeHHOE peryJinpoBaHue

[Ipn Ka4ueCTBEHHOM PETYJIMPOBAHMHM 337a4a pacyeTa COCTOUT B OIpENEe-
HUU TEMIIEPATyphl CETEBOM BOJBI B 3aBUCUMOCTH OT TEIUIOBOM Harpy3ku. Pac-
XOJI BOJIBI OCTA€TCs IMTOCTOSHHBIM B TEYEHUE BCETO OTOIUTENBHOIO CE30HA.

BripakeHne s onpenesieHus] TeMIepaTypbl CETEBOM BOJABI B MOJAO-
1eM TpyOorpoBoe

1 _0,8 1 . o
1=ty +AtpQ " +(5to—0,5@)Q,, °C. (26)
TemmnepaTypa BOJIbI ITOCIIE OTOIMUTEIILHON YCTAHOBKH paBHA
| J— 1 _0,8 T — o
120=11-0610Q ) =ts T AtoQ, -050 Qo> C. (27)

Temneparypa BOJIbI MOCIIE CMECHTEIILHOTO YCTPOUCTBA HA BBOJ/IE COCTABUT
| JE— 1 _0'8 | QR
13=120+0 Qy =tz +AtpQ, +0,50 Q,, °C. (28)
Kak cnenyet u3 hopmyn (26)—(28), remneparypa Bojbl SBISETCS OAHO-
3HauHOH (QyHKUMeH oTHOcuTeNnbHOM Harpy3ku. [lpunnmas Q,= 01, MoxHO

HalTHU COOTBETCTBYIOLIME 3HAUEHUS] TeMmeparypbl Bojbl. OOmIMIl BUII TEM-

nepaTypHoro rpaguka Mmpu HCXOJHBIX JAHHBIX 1—;=150 °C, 1'2,0= 70 °C,

13= 95 °C, t, =18 °C nokazan Ha puc. 1. [IpuBenennslii rpaduk Ha3bIBaeTCA

OMONUMeNbHbIM.
3aBUCHUMOCTh OTHOCUTEIBHOIO pacxoja TeIJia Ha OTOIJIEHUE OT TeMIIe-
paTtypbl Hapy>KHOTO BO3AyXa MOXHO MPEACTaBUTh Tpaduuecku (puc. 1)
C IOMOIIIbIO OTHOIIEHUS
- -t

e (29)
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3HaueHUS TEMIIEPATyp CETEBOM BOABI B MOJAIOIIEM U OOpaTHOM TpyOoO-
MPOBOJIAX, COOTBETCTBYIOIINE PA3INYHBIM OTHOCUTEIBHBIM PacxoJaM TeIlia
Ha OTOIUICHUE, TPUBEAECHBI B CIPABOYHOMU JIUTEPATYPE.

PacueTHbIil pacxo/ BOABI HA OTOIJIEHUE ONpeesieTcs Mo (Gopmyre

Go= L /4. (30)
c(t1—T20)
t°C .
150 || L
: /
! /
100 : Z/
- — - <€ - -
! /i
! ,/ A ,
/b U20
50 =« 1 /:
// : 1
0 : E 60
020406 08 1,0
18 :
8 N\ :
0 i
0L L LN\
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to

Puc. 1. I'paduk TemnepaTyp KaueCTBEHHOTO PETyIUPOBAHUS
OTOIUTENbHON HAarpy3Kku (3aBUCUMbIE CXEMBI
MPUCOCTMHEHUS OTOMUTENIBHBIX YCTAHOBOK)

KadecTBeHHO-KOJIMYEeCTBEHHOE PeryJMpoBaHue

[Ipu xauecmeenno-xoruuecmeeHHom PETyIMPOBAHUNA OCYIIECTBISETCS
HU3MEHEHHE pacxojia U TeMIepaTypbl CETEBOM BOJBI B 3aBUCHMOCTH OT BEIIH-
YUHBI OTOIUTEIIBHOW HArpy3KH.

Temrmeparypa BoAbI B MOJIAFOIIEM U OOpaTHOM TPYyOOIPOBOIaX:

'+ 08 : 1 Qo
1=tz +AtgQy +(810-050 )é—,OC, (31)
0
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rz,o=tB+AtoQ8'8—0,5® %, °C. (32)
Go
[T1aBHOE M3MEHEHHE pacxoja BOIBI IPAKTHUYECKH OCYIIECTBHTDH CIIOXK-
HO, II03TOMY OHO 3aMEHSETCS CTYIIEHYATBIM PETyIHpoBaHueM (puc. 2).
CryneHyaToe M3MEHCHHME PacXoja CETEBOM BOJIBI IPUBOIUT K CTYIICH-

4aTOMY U3MEHEHUIO TEMIIEPATYPHI.

N
I |
150 3 7 “4
/
Yz
/
2 4
100 y/av
\//
7
/Y, o
/,/ N b
/. /,
50 /7 1 _r 2
74 /\ L s
o 3
Q,
B 02 04 06 08 10
Gy
1,0 ¥ —
0,8 P K 3
0,6 = 2

Puc. 2. I'paduk KauecTBEHHO-KOJIWYECTBEHHOTO PETYIUPOBAHUS OTOMUTEIHHOU
Harpy3ku: 1 — otonurtenbHbI Tpaduk; 2 — Ka4eCTBEHHO-KOJIMYECTBEHHOE PErylInpoBa-
HUE MPH IUIABHOM M3MEHEHUHU PacXoJia BOJbI; 3 — KaueCTBEHHO-KOJIMYECTBCHHOE PETYJIH-
pPOBaHHE TPH CTYNEHYATOM H3MEHEHHHU Pacxo/ia BOJIbI

Pacuer noBbIILICHHOI0 TEMIIEPATYPHOI0 rpauka

Hanuuue Harpy3ku ropsiyero BOJOCHA0XEHUS YBEJIMUUBAET PACcXoJ ce-
TEBOM BOJbI, YTO MPUBOIUT K YBEITUUEHHUIO JUAMETPOB TPYyO, CIe0BATENBHO,
U CTOMMOCTH TEIUIOBOM CETU. 3HAYUTENBHOE COKpPALIEHUE PACYETHBIX PacXo-
JIOB BOJIbI IOCTUTAETCS MPHU LIEHTPATHLHOM Kau€CTBEHHOM PETyJIUPOBAHUU 11O
COBMECTHOM Harpys3ke OTOIUICHHsI M Topsiuero BojocHaOxenus. [Ipu stom
METO/I€ PEryJIUPOBAHUS B CUCTEME MOJACPKUBAECTCS IMOCTOSHHBIM Pacxon
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CETEeBOW BOJIbI, PaBHBI pacyeTHOMY pacxony Ha otormueHue Go'. [ns yno-
BJICTBOPEHUSI HArpy3KH TOpSYETr0 BOJOCHAOXKEHHUS TeMIepaTrypa BOJIBI
B MIOJIAI0IIEM TPYOONPOBOJIE TOJKHA OBITH BBIIIE, YeM TPeOyeTcs MO OTOMH-
TEIbHOMY TpauKy.

[lenTpanpHOE KaUECTBEHHOE PETyJIMPOBAHUE IO COBMECTHOW HAarpysKe
OTOIUICHHS M TOPSYEro BOJOCHAOKEHUS MPUHUMAETCS NpU CyMMapHOM
CpEHEYacOBOM pacxojie TeIjia Ha ropsiuee BoJocHabxeHue domnee 15 % ot
pacxona Ha ororuieHue (Qqpr/Q’o > 15 %).

[Ipucoeannenue mojorpeBaresneil ropsyero BOAOCHAOKEHUSI HE MEHEe
yeM y 75 % aO0OHEHTOB JOKHO OBITH BBHIMOJIHEHO IO JIBYXCTYIEHYATOM MO-

clieIoBaTeNIbHOM cxeme (puc. 3).
-

T, <

n——

GBB

Puc. 3. [Ipucoenunenue noorpeBaTeNieil ropsyero BOJA0CHA0KEHUS
10 ABYXCTYIIEHYATOMU I1OCIJIEI0BATEIBHON CXEME

CyTouHblii 0anaHC TeIjia Ha OTOIUICHHE OOECTeUunBaeTCs MPHU pacyeTe
TEeMIIEpaTypHOTO rpaduka Mo «0aJaHCOBOI» HArpy3Ke TOpsiuero BOJOCHA0-
keHus QO MpeBBIIAOIIEH CPeIHEYacOBOM PAcXo/l TEIlIa Ha ropsdee BOJO-
cHa0OKeHue:

Q? = X6Qcp.r9 kBT, (33)
rae ¢° — GanaHcoBbIil KOX((PUIHMEHT, YIUTHIBAIOMINA HEPABHOMEPHOCTD CY-
TOYHOTO rpaduKa ropsYero BOgoCHabxeHus, 00buno ¥° = 1,2.

3agadeil pacuera SBIAETCS ONPEACIICHUE IMEPENaToB TeMIEpaTyp cere-
BOU BOJIbI B MOJIOTPEBATENIC BEPXHEN CTYMEHH (O1= T1 — T1,0) U HUKHEH CTy-
IICHU (52 =T20— ’Cz).

[Ipu mocTosTHHOM pacxojie CeTeBOM BOJBI U TIPH «OaTaHCOBOI HATrpy3-
Ke ropsuero BogocHa0xkenus Q°. cyMMapHBI mepenaj TEMIEPATyp CETEBOM

BOJBI B IIOAOI'PCBATCIIAX BerHeﬁ U HWXKHEH CTYIICHH 0 — BEJIWYMHA IOCTO-
SIHHas:

30



Q _Q
3 =0y +0; =—% =—F§rg=const, °C, (34)
CGO 0
rjae 0To — pacyeTHasi pa3HOCTb TEMIIEpaTyp CETEBOM BOJbI 110 OTOMUTEIHHO-
My rpaduky.
[lepenanpr TeMmepaTyp CETEBOM BOJABI B MOJOTPEBATENSAX BEPXHEU
Y HUKHEW CTYIICHM OINPEIEISAIOT 1 KaX0T0 AUara3oHa OTIEIbHO.
[{uanason |. IlpenBapurenbHO OMpenessaioT TeMIepaTypy BOAOIPOBOI-

v o " 6
HOM BOJbI HA BBLIXOAC H3 IIOAOIPCBATCIIA HHUKHCU CTYIICHU I tH u QF IIpu

TEMIIEpATYPE HApPYKHOIO BO3ayXa t; , 3aJaBUIMCh BEJIUYMHON HEIOrpeBa

At," =5+10 °C:

tn :TZ,O_Atna OC' (35)
[lepenan Temnepatyp ceTeBoil BoJibl B mogorpeBarene HukHel (l) cry-

II€HHU 82 =120 T2 HaxoIsiT U3 YPaBHCHUS

tm_t ' "
Qe =th“—" = GoCd5, KBT, (36)

r X
OTKyJia

2~ ' '
CGO tr_tx QO tr_tx
HpI/I HN3BCCTHOM CYMMApPHOM IICPCIIAAC TEMIICPATYP 8 3HAYCHHUC 8/”1
OIIPCACIIAIOT U3 BbIPAKCHUSA

6 m 6 m__ ,
AR (37)

51 =8-52, °C. (38)
Huanazon |l. Ilepenan Temmeparyp ceTeBoil BOJbI B IOJOIpeBaTelie
HUKHEH CTYNEHH HaXodT 1o ¢popmyrie
m T _t
8, =8p,—2—X °C. (39)
T2 —Ix

[To HaiiieHHBIM 3HAYEHUAM O1, U O2 U U3BECTHBIM TEMIIEpaTypaM BOIbI
OTOIMUTEIHHO-OBITOBOTO Ipaduka (T1,0, T2,0) HAXOIAT TeMIEpaTyphl Ha Moaa-
IOIEeM U 00paTHOM TPyOONpPOBOAAX TPH PEryIUPOBAHUHM MO COBMECTHOM
Harpy3Ke OTOIUICHHS M TOPSIYero BOJJOCHAOKEHUS

T1=T10 +61, °C, (40)
Ty =Tp0 — 02, °C. (41)

['paduku Temmeparyp, mocTpoeHHbIe ¢ moMoinbio paseHCcTB (40) u (41),

HA3BIBAIOT nosbiuieHuvimu (puc. 4).
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Puc. 4. I'paduk TemnepaTyp o COBMECTHOM Harpy3ke OTOIUICHHUS] U TOPSIYEro BO-
JIOCHA0KEHUSI B 3aKPBITON CHCTEME TEIUIOCHA0XKEHUSI (IIOBBIIIEHHBI» TpadukK):
71,0, T2,0 — OTONHUTEIBHO-OBITOBON TPaduK; T1, T2 — «IIOBBIIICHHBIN» rpaduK

[To Mepe mOHMKEHHS TEMIIEpaTyphl HAPYKHOTO BO3JIyXa M POCTa TEM-
nepaTypsl BOJIbI TIOCIE OTOTIEHUS COOTBETCTBEHHO BO3PACTAET HArpy3Ka Io-
JoTpeBaTeNs HUKHEN CTYNIEHU U YBETMUMBaeTCs 3HadeHue Op. [lepemnan tem-
repaTyp CeTeBOM BOJIBI B MOJIOTPEBATENIE BEPXHEH CTYIEHHU MPOIIOPITMOHAb-
HO YMCHBIIIACTCHA.

IIpy HE3aBUCUMOM TPUCOEAMHEHUM YCTAaHOBOK (pHIC. D) I pacuera
MOBBIIIICHHOTO Tpadrka HEOOXOAUMO MPEIBAPUTEIHHO ONPEASTUTh 10 Gop-
mynaMm (42) u (43) TemrepaTypbl CETEBOW BOJIbI MIEPE] OTOMUTEIBHBIM 010~
rpeBatesnieM (T;;) W Tocie Hero (T.r). Pacuer mepemamoB TemmepaTyp
B ctyneHsx | u |l momorpeBatens ropsiuero BoJOCHA0XKEHHS MPOU3BOAUTCS
o gopmynam (2.42) — (2.50), npu 3TOM NPUHUMAIOT BMECTO T10 U T2,0 COOT-
BETCTBEHHO Tj 1 U T2 1.
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Puc. 5. HezaBucumasi cxema mpUCOEIMHEHHUS! OTOMUTEIBLHON CHUCTEMBI TIPU JIBYX-
CTYIIEHYaTOM IOCIIEI0BATEILHOM MPUCOECIUHEHNUH TOOTPEBATENICH TOPSYEro BO-
nocHaOxenus: I10 — momorpesarens oromineHus; LITH — LUPKYJALUOHHBIA HACOC;
PO — perynsartop otorenus; T — natyuk Temneparypbl BO3ayxa B TOMEIEHUH (WU MO-

JEHUPYIOIIee YCTPOMCTBO)

Temmnepatypa ceTeBOM BOJIbI Ha BXOJI€ B TEIMJIOOOMEHHUK paBHA

Wo '— Wo Qo
=10+ — ——1[810Qy =110+ 1=,
SHWM QO SHWM WO

°C, (42)

rae Wy — SKBUBAJICHT pacxoja HarpeBaeMoOu BO/IbI;
810 —pacyeTHasi pasHOCTh TEMIIEpaTyp HarpeBacMol BOTIbL, 0Ty = T1 9 — T2,0, BT;
&q — Oe3pasMepHast yiebHas TeIIONPOU3BOAUTEILHOCTD ITOI0OTPEBATEIIS,;

W,,— MeHbllIee 3HaueHue SKBUBAJIEHTA PAacX0/1a BOJIbI YEPE3 MOI0TPEBATET.
Temmnepatypa ceTeBoii BOJIbl Ha BBIX0JI€ U3 TEIJIO0OOMEHHUKA paBHA

r2=rz,o+& Wo. 1 _4).°c. (43)
Wo\Wwy én

Pacder rpadukoB LIEHTPAJILHOTO PErYJIUPOBAHUS MPOU3BOIST MO PEKU-
My TEIUIONOTPEOICHUSI «TUIMOBOT0» a0OHEHTa, AJii KOTOPOrOo OTHOIICHHE
CpeaHel 4acoBOM HArpy3KH ropsidero BOJIOCHAO0KEHUSI K pacYeTHOM OTOITH-
TEIHHOM TaKoe ke, KaK B IIeJIOM MO paiiony. Jljisi aOOHEHTOB, PEXXHUM TeTI-
JOMOTPEOJICHUT KOTOPBIX OTIUYAETCSl OT THUIOBOTO, MpeaycMaTpUBaeTCs
IPYIIOBOE WA MECTHOE PETYJIHMPOBAHUE.

[Tpu pa3HOpPOMHON TEMIOBOI HaArpy3ke aOOHEHTOB IEIeCO00pa3HO coue-
TaHWE [ICHTPATHLHOTO KAYECTBEHHOTO PErYJIMPOBAHUS 10 COBMECTHOM HArpy3Ke
C MECTHBIM KOJIMYECTBEHHBIM PETYJIUPOBAHUEM. DTO CTAHOBUTCS BO3MOMKHBIM
py 3aMeHe peryssTopoB pacxomga PP perymsaropamu ortoruienus PO, ocy-
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HIECTBIISIOIIMMU MECTHOE PETyIUPOBAHUE OTOMUTENBHBIX CUCTEM IO HMITYJIb-
Cy OT TeMIlepaTypbl BO3AyXa B MOMEMICHUH (CM. pUC. 5) WIH OT YCTPOMCTBA,
MOJIEIIMPYIOILEr0 BHYTPEHHUM TEIUIOBOU PEKUM ITOMEILICHUS.

Pacyer CKOPpPEeKTHPOBAHHOI0 TEMIIEPATYPHOr0 rpadguka

B OTKpBITBIX cUCTEMax TEIUIOCHA0KEHHUsI pa300p BOJbI HA ropsyee BOJO-
CHaOXXEHHE OCYIIECTBIISIETCS B 3aBUCHMOCTH OT TEMIIEPATypbl BOJBI B CETH.
[Tpu Temnieparype BoJibI B MoJarolieM TpyoonpoBoie, paHoit 60 °C, Bogopas-
00p BeneTcs TONbKO U3 noaroiiei JJuHuU. C MOBBIILIEHUEM TEMIIEpaTyphbl CeTe-
Boit BoibI (11 > 60 °C) Boopaz00p OCYIIECTBISIETCS OJJHOBPEMEHHO M3 000MX
TpyOONPOBOIOB B TAKOM COOTHOILIEHWH, YTOOBI TEMIIEpaTypa BOAbI, MOCTYTIa-
IOIIEH Ha ropsaee BojocHabkeHue, Opiia paBHa 60 °C. B X0JI04HBIN TIEpHON
OTOMNMTENBHOIO CE30HA, MPH T2,0 = 60 °C, pa3dop BObI MPOUCXOIUT TOIBKO U3
oOpatHoOil MarucTpanmu. s cMerneHus BOJbl B aODOHEHTCKHX Y3Jax BBOJA
HpeIyCMaTPUBACTCS YCTAaHOBKA TEPMOPETYJISTOpoB (puc. 6). Mi3meHeHne Mecra
U BEJIMYMUHBI BOJOPa300pa CyIIECTBEHHO BIMSAET HA THAPABINYCCKUNA U TEIl-
JIOBOM PEXUMBI CHCTEMBI TEIIOCHA0KEHUS.

LI fr
11
G
kNG
G + G i% Y
N Go
2 OK
G -a-pc *
—(7
(W)

Puc. 6. CxemMa aOOHEHTCKOTO BBOJIa B OTKPBITBIX CUCTEMaX TEIJIOCHAOKEHUS TpHU
[EHTPAILHOM Ka4eCTBEHHOM PETYJIMPOBAHUM IO OTONMHUTENBHON HarpyskKe:
C — cmecutenb; OK — oOpaTHbIi K1anaH

Br160op MeTo1a IIEHTPaTbHOTO PETYIMPOBAHMS POU3BOUTCS B 3aBUCUMO-
CTH OT COOTHOIIICHUS TETJIOBBIX HAIPY30K rOPSYEro BOAOCHAOKEHUS U OTOILIIE-
HUSI, @ TAKXKE CXEMbl aDOHEHTCKOTO y3Jia BBOfa. lleHTpambHOE KaueCTBEHHOE
PErYJIMPOBAHUE IO OTOMMUTENIBHOM HArpy3Ke NPUMEHSETCS NPU OTHOLIECHUU

Qcpr/ Q, < 0,15 n npucoeMHEHNN CHCTEM OTOILICHUS U TOPSYErO BOIOCHAOMKe-
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HUS K TEIUIOBOM CETH MO TPUHIMITY HECBS3aHHOTO peryirpoBaHust (puc. 6).
B aTtom ciywyae pacxon BOIbI Ha OTOIUIEHHE IOAJEPKUBACTCSA PETYIATOPOM
pacxoza PP u He 3aBUCHT OT Harpy3KH ropstiero BOJOCHA0KEHHUS.

TemnepaTypa ceTeBoil BOJBI B MTOJAIONIEM U 00paTHOM TPyOOIIpOBOIax
U3MEHAETCA N0 TpaduKy KAYeCTBEHHOTO PETYJIHMpPOBAaHUS OTOMHUTEIHHON
Harpy3kv NpH MUHUMAJIBHO JOMYCTMMOM TEMIIEpaType BOJABI B MOJAOIIEH
maructpam 11 = 60 °C (puc. 7).
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T C
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Puc. 7. I'paduku Temmepatyp u pacxoja BOABI Ha TOpsdYee BOJOCHAOKEHUE TPH
LHEHTPAILHOM KaYE€CTBEHHOM PETYJIUPOBAHUN OTKPBITHIX CUCTEM MO OTOMUTEIILHON
Harpyske

PacueTHbIit pacxoj BOIBI Ha ropsiuee BOJAOCHAOKCHUE OIPEACIASTCS
o ¢opmyiie
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Q
=3600—=L —, Kr/d.
Cr C(tr - tx ) (44)

Bennunna Bogopazbopa U3 nogaromieid JUHUM G; U U3 00paTHOM
paBHa

00
T

Gr=BG,, /1 (45)
G2°=(1-PB)G,, T/4, (46)
r7e 3 — 107 Bogopaz0opa 13 MmoJaromero TpyoonpoBoa.

W3 ypaBHEHHMS TEIUIOBOro OajlaHca y3jla CMEIICHHUS TOPSYero BOO-
CHAOKEHUSA

Grtr =Gl u+G 120
1 paBeHCTB (45), (47) noay4uum

tr -
p=—"—20, (47)
T17T2,0

B TeueHHe OTONMUTENBLHOTO CE30HA JOJS BOjaOpa3bopa W3 MOAAOIICH
MarucTpanu usMensiercs B npeaenax 0< B<1 (puc. 7). B xomomusiii iepuo
CEe30Ha, NP TeMIiepaType o0paTHoil BobI T2,0> 60 °C, pacxoxa Boasl Ha [ BC
CHIDKAETCS IIPOIOPIHOHAILHO OTHOIIEHHIO (t — t)/(T20 — tx).

B sToM muamasone pacxoj CeTeBO# BOJBI Ha ropsuee BOJOCHAOKEHHUE
paBcH

Q
G, =3600————, Kr/u. 48
C(’Cgvo —tx) ( )

[Ipu cymmapHom cpenneuacoBom pacxoze Teria Ha ['BC Gonee 15 %
cp '
PacyeTHOro 4acoBOro pacxoja Temna Ha otomenue (Q.° ./ Q, > 0,15) pery-

JUPOBAHUE OTKPBITBIX CHCTEM TIPOM3BOJMUTCA TI0 COBMECTHOM Harpyske
OTOIUICHUS W TOPSYEr0 BOJOCHAOKCHHS KAYECTBEHHBIM MM KauyeCTBEHHO-
KOJIMYECTBEHHBIM METOJIOM.

[leHTpanpHOE KauECTBEHHOE PETYIMPOBAHNUE B OTKPBHITHIX CHCTEMaX IO
COBMECTHOM Harpyske (ckoppexmuposanublii TEMIIEpaTypHbIi rpaduk) mpu-
MEHSIOT TTPH COOTHOIIICHUH TEIJIOBBIX HAIPY30K y OOJBITMHCTBA MOTPEeOUTE-
nei B mpeaenax 0,15 < Qp/QP < 0,3. PerynsaTopsl pacxona B aDOHEHTCKHX
y3J1axX BBOJIa YCTaHABJIMBAIOT TIEPE]l OTBETBICHUEM Ha TOpsSvee BOIOCHAOMKe-
Hue (puc. 8); OHM TOIJEPKUBAIOT MMOCTOSIHHBIM PACXOJl BOJbI, PaBHBIN pac-
4eTHOMY, Ha oToruieHue. Bogopa3bop U3 mojaroiieil JIMHUA YMEHBIIAET M0-
CTYIUIEHHWE CEeTEeBOM BOJBI B CHUCTeMY OToIIeHUs. Hebamanc Tera Ha OTOII-
JICHUE KOMITCHCUPYETCSI HEKOTOPBHIM IMOBBINICHUEM TEMIIEPATyphl B IOJar0-
meM TpyOompoBOje IO CPaBHEHUIO ¢ OTOMUTENbHBIM rpadukoM. [Ipu sTom
METOJIC PETYIMPOBAHUS CTPOMTEIIbHBIE KOHCTPYKIIMHM 3JaHHS MOTYT OBIThH
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HCIIOJIb30BaHbl B KA4€CTBE aKKyMYJIATOpA TEILUIa, BEIPABHUBAIOIIECTO HEPaB-
HOMEPHOCTH CyTOYHOT'O TparKa TEIIONOTPEOICHUS.

JIist coxpaHeHWsT CyTOYHOTO OajaHca Terula Ha OTOIUICHHE OCHOBHOMU
pacdeT MPOBOAMTCS IO OalaHCOBOW HArpy3ke Tropsdero BOJIOCHAOKEHUS
Q% = %° Q%+ ¢ GamancoBbIM K0dQduIEEnTOM, paBHbIM ¥° = 1,1.

Pacxon Boapl HA OTOIUICHUE MPH JIFOOOHW TeMIIepaType Hapy>KHOTO BO3-
ayxa W 0amaHCOBOM Harpy3ke TOpsSYero BOJOCHAOKCHHS OIMPENSSIOT U3
YpaBHEHUS TEIJIOBOTO OajaHca CHCTEMBI OTOIICHUS C YY4ETOM BoJOpa3dopa
Ha Topsiuee BOJIOCHAOKECHHE:

Qo =(Gg —BG; Jelty — 12,0 )> KBT, (49)
r7ie G — PACUETHBII pacXo/ BOJBI HA OTOILICHHE, KI/C.

LJZ

PG

PT
G @ . Y
'tf PP .

G, - G;
~—
T20

Puc. 8. CxemMa aGOHEHTCKOT'0 BBOJIa B OTKPBITHIX CUCTEMAaX TEIUIOCHAOKEHUS
MIPH [IEHTPAIIBHOM KaueCTBEHHOM PEryJIMPOBAHUU 110 COBMECTHOM Harpy3Ke
OTOIUICHHSI M TOPSYETO BOJTOCHAOKCHHUS

OTHOCHUTENBHBIN PacXo BOJIbI OpeAessieTcs mo hopmyse
1-05p° —

~ — tr X
Go 5 5 (50)

tr _tx QO tr _tx Qg’z

rae p° = Q%/Qb.
Temmepatypy BoJibl B IOJAIOIIEM U OOpaTHOM TPYOOIIpOBOAaX OMpese-
JS10T 110 (hopMysiam
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T1=1s +% 5r'o+Ar'o_G—0(’)2—0,5®' , °C, (51)
Go 0
120=ts + Q0 Ato22 0,50 |, °C. (52)
0 0

Ha puc. 9 nokazan ckoppeKTHUpOBaHHBIN Ipaduk TeMmepaTyp CeTeBOi
BOJbl U U3MEHEHHUE pacxojia BoAbl Ha oTorieHue. [Ipu tremneparype oOpat-
HOU BOABI T20 > 60 °C Bomopa3dop OCYIIECTBISETCA TOJBKO U3 OOpaTHOM
maructpainu. Ha 3ToM nuanasoHe B CUCTEMY OTOIUIEHHs IOCTYNAET pacyer-
HBIA Pacxofl BOIbI G =1, BCICACTBUE YEro CKOPPEKTUPOBAHHBIH rpaduk co-

OTBETCTBYET OTONMUTEIHHOMY IPauKYy.

T °C
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Puc. 9. I'paduku neHTpaIbHOrO KaueCTBEHHOI'O PETYIMPOBAHUS OTKPBITHIX CHCTEM
TEIUIOCHA0KEHHUS TI0 COBMECTHOM HAarpy3ke OTOIUICHHSI M TOpsYero BOJOCHA0Xe-
HUS: @ — CKOPPEKTHPOBAHHBIN IpaduK TeMIeparyp; O — pacupeieneHine OTHOCUTEIFHOTO
pacxoza BOJbI MEXy CHCTEMaMH OTOIUICHUS M TOPSYEro BOAOCHAOKEHHUS
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Ha puc. 9 npunsTsl cienyronue 06o3HaueHus: G, =G,/ Gy — OTHOCH-
TEIBHBIN PACXOJ CETEBOI BOIBI B MOJAIONIEM TPYOONPOBOE; G, =G,/ Go —
TO ke B 00paTHoM TpyGomnposone; G.=G!/ Gy — OTHOCHTENbHBIA Pacxoj
CETEeBOW BOJBI Ha ropsiuee BOJOCHAOKCHHE M3 MOJAMONIET0 TPyOONpoBOIa;

6;’6:(5?/ Go — OTHOCHTEIBHBI PAcXof CETeBOIl BOIBI HA ropsuee BOJIO-
cHaOKeHHE U3 00paTHOTO TPyOOIIPOBOIA.
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