HN3BECTHI

TOMCKOT'O OPJIEHA OKTSBPbCKOF PEBOJIIOUHMH H OPIAEHA TPYIAOBOIO
KPACHOTO 3HAMEHMH TOJUMTEXHUYECKOTO UHCTHUTYTA myvenu C. M. KHPOBA

Tom 205 1972

YBEJIMYEHHE 3ATPY3KH OTBOPOB TERJO®HKALLHOHHDbIX
TYPBHH HA BA3E CHEIOTASIHHS

H. A. TIOTIOB

(IpeacraBnena kadeapoll NpoMbJgeBHOl TemI0SHEePreTHKII 1 HAY4HBIM CEMHHAPOM
TENJIOHEPreTHIeCKoro Gaky.abTera)

YBeanueHHe 3arpyskd HHMKHHX OTOODOB TeMI0(DHKAIHOHHBIX TYpOMH,
KOFJa TeIWIOBasi Harpy3ka MeHblle HX MOLIHOCTH, MOKeT ObITb OCyIilecT-
BJE€HO IyTeM OpPraHHW3alHM TAasiHUs CHera Ha MecTax YOOPKH BMECTO €ro
BBIBO3KH Ha OTBAaJlbl,

He kacasick B manHol craThe 3KOHOMHUECKOH CTOPOHBI BONpOCA, pac-
CMOTPHM TeXHHUYECKHE BO3MOKHOCTH BBeAeHHS 3TOH J1ONO.JIHHTEJbHOH Ten-
JIOBOH HATpPY3KH.

H3BecTHO, uTO NMpH BeIMAaJaHHKH CHeEra H B BeCCHHE-OCEHHHH MepHol
roia, Korjla TemmepaTypa Hapy:KHOTO BO3JdyXxa f, Bbille pacyeTHOH TeM-

nepatyps TILI o oTGOpBl  TeMJIO(PHKAUHOHHBIX TYPOHH Mo Temay He
JOTPYIKeHDl.

O6paliasick K HOPMaJbHOMY OTONATENBHOMY rpadiky TeMIepartyp Bo-
Jbl B TelJaoBoH cetd (pHc. 1), Mbl BHAHM, 4YTO LOTPY3Ky OTOOPOB IIpU CHETO-

TagHHHA BO3MOIKHO NMPOH3BOAWTL 3a CUeT JONQMHHTEJIbHOro yBEJIHYCHHH (OT

TOMy nepenaga Temmeparyp Ha BeJdHuHHY 8v. B npegeibHoM cayuae Jli-

HUS, ONpefeNsIonias TOT JONOJHUTEbHbIA Tepenaj (Npu NOCTOSHHOM pac-
X0o/e ceTeBOH BOJALI), H306pa3UTCS NYHKTHPHON JHHHEH, SKBHAHCTATHON Jli-
HHY TeMIlepaTyp 06paTHOH BOABL Tao.

Bepxuell rpaHuueli HHTepBaJa TeMNepaTyp Hapy:XKHOro BO3AyXa, HA
KOTOPOM MOKET NpPOM3BONHTbCA TasgHHe cHera Ha 0Oase TemaoHKallH,
npupnMaercsi Temneparypa ¢, = 0°C.

Kpome Toro, aas ue’eft CHeroTasHes Moyker GbiThb 1ICHOb30BAH OTHEM
Tensa H3 OTGOPOB 3a CYeT NPOBAJOB CYTOUHBIX IPapHKOB BEHTHJAALHOHHOH
HAarpy3k¥ B KOMMYHaJbHO-ObITOBLIX, OOLIECTBEHHBIX H 4acTbid B IIPOMBILI-
JEHHbIX 3IaHHAX B 4achl, KOTAa BEHTHARLHOHHbIE CHCTEMBl C NOAOTPEBOAM
BO3JyXa B 3THX 3JaHUAX He paloTarworT.

Takum obpasoM, AJs Lesaed CHeTroTasHHs MoxKeT ObITh HCHOJMb30BaHa
yacTh TEIJVIOBOHW MOIMHOCTH oTOOopop TYpOMH, paBHad

AQSts = (¢G &7 + Gy ART) - 107 oy, (1)

rie AQGrs — AONONHUTEALHAA TEIM10BAsE MOLLHOCTH OTGOPOB TeMIOoMhH-
KAIIHOHHBIX TYPOMH NPH PacueTHO# Temmeparype Hapyik-
HOTO BO31YyXa A5 CHETOTasiHUS, MONC/Y;
¢ — TENAOEMKOCTb CeTeBOH BObl, OXC KZ. 4:
(T — obmufi pacxol ceTeBoi BOMH B TEILIOBON CeTH, K2/4;
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A

T . 2} — BEJIMUMHA MOBHIILEHHs TEMIEPATYPL B Iojaolleil Maru-
cTpaau npu ty, °C;
T — TeMIEPATypa BOALI B HOLAKONIEH MArHCTPaad INPH HOBHI-
mwennoM rpacduke npu &, °C;
<l0 — TeMMepaTypa BOAbl B NOJ&IOULel MarucTpasd INpH HOP-
MaJbHOM OTOMHTEABHOM Tpaduke npu fy, °C;
G, — PACUETHBIN PACXOJ CETEBOil BOAB HA TE€ BEHTHJSLHOH-

Hbl€ YCTAHOBKH, KOTODLIE B 4aChl TadAHHs CHera ne pado-
TAKT, K22,
A‘:ET — _CT

1) — 155 — PASHOCTL TEMIIEPATYD BOABL 10 H TMOCIe Kaaopudepos
BeHTHAALMOHHBIX YCTAHOBOK NpH &, °C.

3a pacueTHyi0 TeMIepaTypy Hapy:XHONO BO3AyXa JJs1 CHeroTasHlis
NpHHUMAETCS CPeJHAA MO INPOJOJKHTENbHOCTH CTOSHHS TeMnepaTrypa Ha-
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Puc. |. HopmanpHnil rpaduk TemnepaTyp BOAH B TEMIOBOI
CeTH, CKODPEKTHDOBAHHBIH € YueTOM TelJIOBOH HAarpyskd IO
CHeTOTasIHHIO

PYXHOTO BO31yXa B uHTepBane ot f, = 0°C no 1% Kosauuecrso renaa,

KOTOpOEe BO3MOXKHO HCIOJAB30BATH 34 OTONUTENbHBIH CE30H AJaA Leach
CHEroTasiHud,

or = €G’ 81 1y + Gy Acy 11,)- 105 mdoic; 200, (2)
rie n, — YACAO UACOB MCNONb30BAHHS PACUETHON JOHOJHHTEABHOH TEmo-

BOH MOILHOCTH OTOOPOB TYypPOHH 34 OTONUTE/NBHLIH CE30H 34 CueT

MOBLIIUEHHUS TeMIiepaTypPhl CeTeBOH BOAbLI 110CA€ OCHOBHBIX TMOJNO-
rpepareJett;

My — HYACAO 4HYaCOB HCNOJb30OBAaHUA AAd CHEroTasHHud TEIJOBOH MOLUL-
HOCTH BCHTUJIALHOHHBIX CHCTEM.

Kpome Bo3MOXKHOCTH OoTnycKa Temdsa ¢ TILL ans cHerorasstHus Ha Oa-
3e TellopUKaUUM, elle HeOOXOLMMbl OMNpee/eHHble YCJOBHS, NpPH KOTO-
pPBIX 3Ta BO3MOXKHOCTH MOIJa ObITb pPeaJH30BaHA,
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K 3THM YCJIOBHAM OTHOCHTCS NPONYCK TaJbiX BOX U TPAHCOOPT Tel.1a
IJsl CHeroTaAsHHSI 0e3 HapylieHHs HOPMAaJ/bHOH paBoThl CYIIeCTBYOLILe:l
KaHa/il3allHH H TENJIOBLIX CeTeH.

Hizke Oyzer nmoxasaHa BO3MOMKHOCTb OCYLIECTBJEHHS 3THX VC/IOBHIL

Ha pic. 2 npHBeeHa NpHHUHOHAJbHAS CXeMa YCTAHOBKH N0 TaAHHIO
cliera nHa a0OHEHTCKOM BBOJe. 3]eCh TaJjas LUHPKYASUHOHHAsA BOLA HACOCOM
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Pac. 2, Tlpunuunuaisias cxeMa TOBEPXHOCTHO-KOHTAKTHON YCTAHOBKH IO TasHHIO
cHerd

1 sabupaercs W3 DpHAMKA KOpIyca 2, NMpoHAA Tps3eBUK 3, HaNPaBJIAeTCH
B temaooOmennnku [, 1. B rtenioo6mennuke | oHa HarpeBaercst 3a cuer
Tensa <ceTeBoil BOAR (B Yachl, Korjga y a0OHEHTOB OTCYTCTBYET HAarpysxa
ropsiuero BOMOCHAOXKCHHS WM BEHTHJAALHH), a B TemaooOMmenHuke Il —3a
jcuer Tensa oOpaTHOH BOJB W3 MECTHBIX a0OHEHTCKHX cHcTeM. M3 Temnool-
MEHHHKOB Harperas BoJAa MocTynaer K (popcyHkKaMm 4, ¢ MOMOLUBIO KOTOPBIX
pasbpbi3ruBaeTCa H, NPOXOIs uepe3 caoli cHera, pacmiasiaser ero, Crox
TaMol BOAbl B KaHA/JH3alHI0O MNPOH3BOAHTCH U3 BepXHell YaCTH NPHUAMKA
Kopnyca CHEToOTastJAKH,

TlockosbKy TOCAe MECTHBIX CHCTeM BBOAHTCH JOMOMHHTENbHOE COMpO-
riBJente (rennoo6menHuk I1), to Hamop, pa3BHBaeMblil 3JeBaTOPOM, He
Ovaer I0CTATOUYHBIM AJS1 NMPEOROJNEHHS STOTO TOMOJHUTEbHOTO CONPOTHBIIE-
HUA. B 3THX Y¢JA0BHAX HEOOXOAHMa YCTAHOBKA HU3KOHANOPHOTO CMECHTEJL:
HOT'0 Hacoca D Ha NepeMbluKe CHCTeMbl OTONJIEHHS.

Kak yxassiBajoch Bbile, JIPH OPraHH3allHH CHErOTAaSTHHUS HEeOOXOIHMO
colJoLente eme ABYX YCJOBHIM:

1) BO3MOXKHOCTH TIpOMyCKa Ta/blXx BojA 0e3 HapVileHHs HODPMaJbHOH
paboOThl CYLIECTBVIOUICH KAHaAU3aLHH TOPOAaA,

2) He mpeBbILIEHIe pacueTHOTO pacxola ceTeBOH BOJBl B MepHOI CHe-
roTasiHus.

Ecan paccMoTperh NpuMepHBI cyTOUHBIH rpaduk norpebaenus ropsadeil
BOJALI HAa HYXAbl ObiTOBOro pasbopa, MPHUBEAEHHOrO Ha pHC, 3, TO BHAHM,
UTO CpeAHeCYTOUHbIl pacxon ropaueil Boast Gy COCTaBAACT MPUMEPHO
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45% ot MakcHMaJbHOTO, KOTOPBIM ONpEeIeAsieTcss NPOMyCKHAsT ClocobHoCTH
KaHalH3alHOHHbIX KOJJEKTOPOB OT OTIEJABHbIX 3JaHHI HAH KBapTaJlow
3aCTpPOHKH.
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Puc. 3. [lpusepHblil cyTounsill Tpadux ropauero BoJocladkenis
JKHJA0TO JomMa

Yro6bl He HADYLIHTE paGOTy KaHAIH3ALHH, CHErOTAasiHIsA HYXKHO MpO-
POINTb B UaChi CYTOK, Korja cbpoca BoJAbl H3 NPHOOPOB ropsuero BoJoCHAD-
JKeHHs HeT MJ{ KOTJa OH COKpallaercd JO CPpeIHeCYTOUHON Belmuino,
7. e. B reuenue T, uacos, [Ipu ucmoabzoBauHuM TOpsiuell BOIAp ¢e OOLIUIIO
pasbasasor no temnepaTyper 38—40°C. Ilostomy KoanuectBo pasbasaei-
HOIT BOABI, c6pacwiBaeMoii B KaHaansaumio, sospacrer na 50% 1 uso6pa-
31uTCs Ha rpaduke NMYHKTUPHOHK JuHHeH. Toraa NpoHN3BOXHTEABHOCTb CHCTO-
TasJ0K 13 TEPBOTO YCAOBUA I AAHHOH NJIOLIAAH 3aCTPOHKH O QObITD:

tr <o 1,0 G — npu TasmuMH CHETA B AHEBHBI 4€aChl CyTOK, (3)
Giy < 3,3 GY — 10 xe B HOuHbIE 4ackL,
371eCh
: ‘ K2
G = 0,175 Fug -2-1-h-10—%, X2 (3-1)
i

Fyy — n10mans 3acTpoiiku, u*
z — HopMa noTpeb.enus ropsuefl BOAL Ha OMLIOr0 HEI0BEKd B CVTKI,
K2 4ean. CYMKU,

L — 9TAXHOCTh 3JaHH;

h — BEICOTA 3TaxKa, M. :
[TpOM3BOANTEALHOCTL CHETOTASIOK H3 BTOPOTO YCJIOBHS B OSLIeM Cayvuae
3aIHLIeTCs:

Gt — (Gfg + Ga)(‘tiT - '51(;{) Cfer
T .
(I' - Cc th)

(Gi% 4 G+ Go) (55 — =) s
(r + ¢, t:C{T)

+

, Keu, (4)



rjie (};—pacqemb{ﬁ pacxon cereBOH BOABI HA OTONAEHHE HAa JAHHOM
IWIOLLA A 3aCTPORKY, K24,
Tui, Thy — TEMIEPATYPBl BOABI NOCAE Teil1000MeHHuKos 1, I npH <, °C;
Ter — KOIQDULHEHT [IOM€3HOTO ACHCTBUS CHErOTASHHS YUUTHIBACT 1iO-
TE€PH T€IlJa B OKPYXKAWINYIO Cpealy B ¢ Talo# BOJOH, cOpach-
BA€MOH B KAHAJHU3ANHIO, €r0 3HAYCHHE OPHEHTHPOBOYHO MOKHO
npunumarh B npegeaax 0,09—0,93;

oo
I — CKPBITAsl TEeNJO0TA TJABACHHA CHEra, — ;
Ke

cr
-

“op — TEMIIEPATypa, € KOTOPOH 0OpaTHas CMellaHHasi BOJA NOCTYNaeT
B Tenaoobyennnk Il npu £, °C;
’ c cT 'ocT
2T (Ga+ Gl‘g *Tnr + GO 20 °oC (4 1)
cp — d . 3 1 -
GO + Gﬂ + Glcg
50, T2s, Tors — TEMIEPATYPBI OOPATHOH BOAB TMOCAE CHCTEM OTONJIeHHH,
DEHTH/ISILKE H TOPHUErO BOJOCHAGkeHus upu fy, °C.

B OTKPHITLIX TEMJOBBIX CETSAX BMECTO BeIHYHHB Gra B BBIpameHHsx (4)
i1 (4-1) HyXHO NPHHHMATL pacxoJ BOJbl Ha ropsiuee BOILCCHAGKEHHE H3
Mo atollell JHHHH TenJoOBOH CeTH.

[lepBhiit uwieH Bbipaxkewnst (4) npeacrasiasier u3 cels IPOH3BOLHTEJL-
HOCTb CHETOTAs/IOK, IOJYYaeMyI0 3a CUeT HCMOJb30BAHUA TelJa CeTeBol]
BOABL B TeMNOOOMeHHHKe 1 B yachl OTCYTCTBUS HArpPy30K TOpsiyero BOAOCHAG-
JKCHNST U BEHTUJSIIHH, BTOPOH — 34 CYET HCMOJb30BAHHS B TellIOOOMeHHHKE
[1 Tenra ob6paTHON BOJABI M3 MECTHBIX CHCTEM M TemIooOMeHHHKA I. .

OnTtumManbHas IPOU3BOIHTENBHOCTL CHETOTASIJIOK Ha OTIEJbHOM BBOIe
Got onpelensercs N0 MHHHUMYMY CYMMBl 3aBHCHMBIX DPOLOBBIX npHBeneH-
HLIX 3aTpaT MO TasgHUIO CcHera 3., .

3CT:KCT(fCT + pu) + M=min, (4)

rje
Ko = a; - b, Uy — HAUANLHLIC BAOKEHHUS B CHEroTasaKy, pyo;
a,, by -~ HEKOTOPbIe KO3 UIMEHT!, 3HAUEHUA KOTOPHIX HA OC-
HOBaHMH NPe/IBAPUTENBHLIX PaCUeTOB MPUHHMAIOTCH
a, =400 pyo; by =160 py6. 4/10% we;
(. — KOMHMYECTBO CHera, MOAJNEKAILer0 TASHUIO HA AAHHOf
CHEroTas/Ke, Ke/200;

Gc = }"@'Fxs‘hc'9'10—3’ ﬁz_;
200

=

— KO3(PUUUEHT, YyUHTHIBAIOWHH IOWALL YAHUHBIX TIPO-
€3/10B; €r0 BeJMYMHYy MOXHO IDHHHMATH B IIPEAeax
1,3—1,5;
© — M0/ BBINIABLIETO CHEra, mojaexaulero ybopke;

F; — mowmans 3acTpoiiku, mi;

hc — BLICOTA CHEXHOTO IOKPOBA, M;

pc — IIOTHOCTL CHCra, xe/m”,

f+ — 1045 TOLOBBIX OTUHC/AEHHEH HA AMODPTH3AIMIO H DPEMONT;

IPUHUMAETCS B CPEJAHEM 110 YCTAHOBKE

fc-r = 0,06;
fw — HOPMATHBHBIH Ko3duument adpdexTuBHOCTH,
Pa=0,125;
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P —- 3apaCotHad naata padouero, pyo mec,
175 — yncao uacos padoTel B MeCAl, 4 MmeC:
T,— 3atpata BpeveHH pafouyero Ha O0OCAYKHBaHIE Cnero-
TasIKH B TeueHue uaca ee paboThl, 4 «.

B3as nepsyio npou3ROAHYIO , MPUPABHAB ee HY.1I0 H pewas OTHO-
‘LT
CUTEIbHO G, HAXOAUM

G(m'r . 4 GCPTi ] K

1756y (for + Pa)

Pacuersas mpoH3BOIHTEIBHOCTh CHErOTASIKM Ha OTACABHOM  BBOIC Ger
7107KHA OBITb TaKOl, 4TOOHI VIOBJETBOPHTH VCJAOBHAM cOpoca Tagdofi BoIbul
‘B KaHaJH3alHI0O H HENDPEeBbIlIeHHs PAacueTHOro pacxOAad CereBOil BOALL na

BBO1E, T. €,

GCT\<\G(}:‘T; Ger << g'r, Ger << %I;T-
Ko 1HyecTBeHHYIO ONEHKY BO3MOXHOCTEll 11 CHeroTasnus Ha Oase Temo-
thuKaUMH NIOKAXKEM Ha uactHoM mpuMepe r. Tomcka.

[To naHHBIM YOpaBJeHus TEILTOBBIX ceTell, pacueTHBIl pacxon CCTEBOI
Boapl cocTaBiaser 3.106 xe/«. BBHAY OTCYTCTBHSI TOUHBIX AAHHBIX O TETJIOBOIl
MOIIHOCTH ¥ BpeMeHH padOThl BEHTU/JIALMOHHBIX CHCTEM IpH ONpeAeSeHU
TOMOJHUTENbHON MOLIHOCTH OTGOPOB TemmoMUKALMOHHBIX TYPOHH IS 11~
Jeil CHeroTasHHSL BTOPONl ujieH B ypabBHeHuu (1) me yuuTbiBaercs.

B pacuerax npunaMaercsd:

Az’ = 5y — 1 = 150 — 70°C; Pors = 1,2 6ap;

L = —14°C; 1y = —7°C; 817 = 10°C;
G =3.10° K2 4; 1, =0,9; p=0,5; o =0,5;
he =05 M pe = 250 we/m;, r = 335000 dwc/re;

= 4186,8 Owc/x2°C; n; = 1760 u/e00.
M3 npuBeacHHBIX pacyeTOB TOJyYyaeM:
1) JlonosnHuTe bHAsT TelJioBasg MOLIHOCTh OTGOPOB HI3KOrO laB.lelusd

Tenao0¢UKaLHOHHbIX TYPOHH
AQ .. = 125.10% Mdoc/4,

yto coctaBasger 12,5% or pacuerHoro OTmycka TelJa Ilo Topsiied Boje.
2} KosugecTBo TemJsa, XKOTOPOe BO3MOXKHO HCMNOJb30BaTb MJIs CHErora-

9HHS 32 OTONHTEJIbHLIH ce30H
Qrox —220.10° Moxc/200.

3) Koanyectso cHera, KOTOpoe MOxeT ObIThb pacTasHO 3a Ce30H
Gor = 565.10° Kefeod.
4) VY6upaeM OT CHera IIOINAJAb 3aCTPOHKH
Few =00 k8. k1

5) DxoHoMHust yesaoBHoro Tomansa Ha TOLL 3a cyeT koMOGUHHpPOBAHHOI
BLIpabOTKH 3JEKTPHUYECKOI 1l TElJOBON 3Hepriu Ha Oase CHeroTasHus

AB., =6,06.108 ke y.r./e00.

6) DKOHOMHA B XEHEKHOM BBIPAXKEHHH IIPU lleHe YCJIOBHOIO TOILIHBA
11,5 py6/103 ke y. 1. cocTaBUT

AZ, = 69500 pyb/e00.



3akawueHne

1) Opranusanus crerorasgsus Ha Gase Tennodukauud, me TpeGys Ko-
HOJHUTeNbHBIX 3aTpaT B TILl M TemoBble CETH, NO3BONHT YBEJIHUHUTb Bhbi-
paGoTKy 3JeKTPO3HePIHH Ha TeIJIOBOM IOTPeOJCHHH M TEM IHOBBICHTb KO-
HOMHYHOCTb paboThl CHCTEM TENJIOCHAGKEHMS,

2) Haubomee 6maronpusTHEIMA YCAOBHAMH AN CHETOTASHUS SIBJASIOTCA
yciiosua CuGHpH M CeBePHBIX PAfOHOB CTPAHbI, TAe BbIAaZaeT 3HAUHTENbHOR
KOJHYeCTBO CHera, a pacueTHasi temneparypa TIIl umeer OTHOCHTebHO
HU3KHe 3Ha4YCHHS.

3) B mpusexennom npHMepe M3-3a OTCYTCTBHS JAHHBIX HE YYTEHbHI
NpoBasbl CYyTOUHbIX IpadHKoB pacxoja Tella HA BeHrHadluio. [losTony
JNedcTBHTebHAs Beuunna AQors. NOICUMTAHHAS 5 yca0BHi ropoga Tou-
cka, 6yleT 3HAUHTENBHO BhIHIE,
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