H3BECTHUYA

TOMCKOTO OPJIEHA OKTSIBPLCKOHM PEBOJIOIMH M OPIEHA TPYI0BOIO
KPACHOT'O 3HAMEHH TIOJIHMTEXHHYECKOI'O HHCTUTYTA umenu C. M. KUPOBA

Ton 205 1972

TEXHHKO-3KOHOMHYECKOE CPABHEHHE TASAHHS CHEFA
HA BA3E TENJIO®PHKALOHH C BbLIBO3KOH Ero HA OTBAJIbI

H. 4. TIOTIOB

(HpeﬂCTaB‘TeHa r\aq)e 1pOH TIpOMBIIH JeHOI TeOAOIHEPTeTUKI 1 HaydHLIM CeMHHapoM
TeIJIOIHePTEeTHILCKOrQ d)dKVrIbTETa)

[Ipu ouncTke TepPHTOPHH TOPOAOB OT CHera TPebByIOTCS 3HAYMTENbHbBIC
3aTpartel CPEACTB # ABTOTPAHCIOPTA 'HA €ro BHIBO3KY HAa OTBaJbL.

YMeublleHile 3THX 3aTpar NyTeM NpHMeHeHHs 0oJiee pPallMOHAaJbHBIX
MeTO10B 00pBOBI (cO CHETOM HPHHECeT HeCOMHEeHHble BBIFOJbl TOPOJCKOMY
XO3AHCTBY.

OAHEM 13 TakHX METOAOB MOKeT HABHTHCA TafHHE 'CHera Ha MeCTe
BMECTO ero BbIBO3KH Ha oTsagbl. Ha prc. 1 npuBezeHa mpuHUURHAJBHAI
cXeMa YCTAHOBKH IO TasHHIO cHera, {l1aBienne cHera nmpon3BOIHTCH B KOD-
nyce CHEroTasakil 1 3a cyeT HeMOCPeACTBEHHOro KOHTAKTa HATPeTol Tafgoil
IZIIPKYJAAUHOHHOI BOALI CO CHETOM,
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Pruc, 1. TIpunuunmansnas cxema TOBEPXHOCTHO-KOHTAKTHOM
YCT2HOBKH TIO TasiHHIO CHera

Harpes unpryagUHOHHOH BOAB NPOMU3BOAUTCA B TelJdooOMeHHHKe 1 3a
CUeT TelJla ceTeBOl BOMABE B dachl CyTOK, KOTZa oOTcyTcTByer y aboHeHTa
TensI0Bash 'HATPY3Ka TrOpsAUYero BOAOCHAOXKEHHS M BEHTHIAUHMH, B TEI000-
stennuke 11— 3a cuer Tensa o6paTHOM BOABI M3 MECTHBIX CHCTEM H TeILio-
o0MeHHUKa [
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Lupkyasuus BOAbl yepe3 TemJdI0O0OMEHHHKH OCYLIECTBJISAETCA HACcOCOM 2,
a ee pasOpbisruBanne — popcyukamu 3. Cuerotasnie OyaeT 3KOHOMHUECKI
tenecoo6pasHo, KOraa CPOK OKYMaeMOCTH JOIOJHHTEIbHBIX KalHTaJbHBI%
BJOXEHHI B VCTAHOBKY NO TafHMIO cHera I paBHsAeTCa WM MeHblie HOD-
MAaTHBHOIO CpoKa okynaemocTtH Ty.

CpOK OKVIMaeMOCTH AOMNOJHHTEJIbHBIX KalHTaJbHbIX BJIOXK eHHII onpeie-

JISeTCH:
K.
T=1—2— aer - (D
‘53 - SCT
rie K. — Hava/JbHble KalHTaJbHble BJOXKEHHA B YCTAHOBKY [0 TasHHUIO
cHera, pyb; ‘
Sy — roJoBble 3KCIyaTalHOHHble PacXoJbl 110 BbIBO3Ke CHEra Ha OT-

BaJasl, pyb/e00,

S o1 —— TO Ke NpPU TasHHH CcHera, py6/200.

IIpu oprauusauuu cHeroTasHMst NpeJIIOJNaraercsi, yro JOCTABKa crpe-
GeHHOro CHEera K CHeroTas/Jkam OyleT OCYLIeCTB/ISATHC ¢ MOMOUIbID OyJbI0-
3epa, HMEIOIEro CMeUHanbHbIH KOBIU, MPHCTPOEHHBIH K HOXKY Oy./blo3epa.

Takoit 6yab103ep MOXKeT He TOJNbKO Oy/Nbl03HPOBATL CrpeGeHHbIH CHET,
HO H OojHOBpeMeHHO crpebaTb ero.

[Ipn 3THX YCA0BHAX MPHHHMAEM pacxojibl o crpeGaHHi0 CHera H ero
Oy, IbA03NPOBAKUIO TpPH CHEroTastHUH DAaBHBLIMH PacXofaM o crpefaHuio
CHera M erg Iorpyske Ha aBTOTPAHCHOPT NPH BbIBO3KE.

Toraa rozoBble 3KCNAyaTaUHOHHBIE PACXOIbI 110 BHIBO3Ke M TasHHIO
CHera 3anHIIVTCH:

S; = §,- G, (2)
Ser = 84 + (8o + .85 + 8« + 5;) G... (3)

B Boipamenusx (2) u (3) obGosmaueHo:

S, — yAeJbHble pacXoAbl Ha OMJaty aBTOTPAHCMIOPTAa MpPH BLIBOZKE
cHera, pyb/r;

G — KOJHYeCTBO CHera, MoJJjiexkallero BbIBO3Ke, 7/200;

S, — rojloBble OTYHC/EHHSA OT HAYaJbHBIX BJOXKEHHH B YCTAHOBKY IO
TassHUIO CHEra, Ha aMOPTH3AUHIO U PEMOHT, pyd/eoo:

So — yZAeJbHAst CTOMMOCTb OOCJHYKHBAaHHSI pPa0OYHM YCTAHOBKH [0
TasTHIE0 CHera, Ha OJHY TOHHY pacHJIaBJeHHOTO cHera, pyb/t;

Sy — YAenbHass CTOMMOCTb IE€peKaykh TaJOd HHPKYAALUOHHOH BOIHI,
Ha OJIHY ‘TOHHY pacIlJIaBJeHHOrO CHera, pyb/r;

Sk — yAelibHasi CTOHMOCTb KaHaJH3alUHH TaJofl BOIBI, Ha OAHY TOHHY
pacniaBieHHOr0 cHera, py6/r,

§;— VIeJbHasi CTOMMOCTb TeIJIOBOH SHEPIHH, PacXOAyeMOH Ha TasgHUE
CHera, Ha OAHY TOHHY pPAaCIVIaBAEHHOTO cHera, pys/T.

Onpef.l,e.n €HHe 3IKCNAYyATallHOHHBIX pPAaCX0[o0B

YaenpHad CTOMMOCTb PacXoOJ0B HA ABTOTPAHCIOPT
Sy=a + bl,, pyo/T (4}

rie a U b— HekoTophle KOIDOUIMENTH, [PHHHMAIOTCH B COOTBETCTBHII
 TapugHBIMI CIPABOYHIKAMI Ha NepeBO3KY I'PY30B HA aBTO-
TPaHCIIOPTE;
[ ,— paccrogHue 10 OTBAJOB, KM.
T'o10Bbie OTUHCAEHHSA OT HAYAJ bHON CTOHMOCTI KaNHTAJbHBIX BJOKCHHI
B VCTAHOBKYV 110 TASHHIO CHEra

o = ferllers (5)

~

6. 3akas 2970,
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riae fop — 10J5 €XerojHbX OTUHCAeHHH B LEJOM IO YCTAHOBKE NpHHIl-
Maetcsa 0,06;
K. — Haua/bHble KamuTaJbHbie BJOYKEHHS NPH PacyeTHON NpPOH3BOIi-
TeJbHOCTH YCTAHOBKH, pyo.
KamurajbHple BJOXKEHHsS B YCTAHOBKY CJararTcs

KCT:KI +H2+K¢s - K4, (6)

rae K, — cTonMocThb Kene3o6eTOHHOro Kopnyca, pyo;
K5 — CTOMMOCTb HACOCHOMOAOrpeBaTe/NbHON yCTaHOBKH, pyod;
K3 — CTOMMOCTb IIPOKJAAKH HAPYKHOTO LUHPKYJASUHOHHOTO Tpybompo-
BOJda A0 KOpIlyca CHEroTasikH, pyo;

K; — cTOMMOCTh TPOKJAAKH KaHaJu3auuoHHoOTo TpyGonposoia, pyé .
[Tpn onpeneneHud KanuTa/jbHBIX 3aTPAT NPHHHMAJOCh:

1) Buytpeunuii o6bem kopmyca 0,85 m®-u/r.

2) CrouMocTh Kese3obeToHa B yKaaike 40 py6/ms.

3) TloBepxHOCTh HarpeBa TemJIOOOMEHHHKOB OmpeledeHa NpH cpelHel
pa3HOCTH TeMIMepaTyp rpeillefl 1 HarpeBaeMoil cpeanl Al = 22°C, Ko3¢-
duunenre tTenyonepenaun Kk = 8,35 momc/m?*«°C u cocranaser 2 #* Ha OAHY
TOHHY 4aCOBOH MPOU3BOJHTEABHOCTH CHECOTASIMKH.

4) Cronmocte 1| M? T[OBEepPXHOCTH HarpeBa  TelJOOOMEHHHKOB
50 pyo/m? [2].

5) CrouMOCTb ABYXTPpYOHOH OeckaHaJbHOH NPOKIAZKH LHPKYJIAAIHOH-

HbIX BOJOBOJOB
K3=a1+b12-d~l, (7)

rae d-— 1mMaMeTp TelJonpoBoIa, M;
[ — nauHa HapyXKHOH Tpacchbl, M.
Koaddunuentu
a; = 0 pyb/m; by = 140 py6/m? [2].
6) CroMMOCTb NPOKJIAJKH KaHAJH3alLlMOHHOH TPyODI
K,=20 pyt/n.

7) JlauHa Tpacchl HapyXHBIX HHPKYJAALUMOHHLIX BOI0BOAOB H KaHa.lli-
zaunu no 10 .
8) MowmHocTh Hacoca omnpedenssach NMPH Hanope 5 O6ap 1 HPOH3BOIHU-
TeabHoCTH H0%) OT pacxoxos rpewouleil BOIH.
9) Pacxon rpewiueid BOAB
Gt = 5Gi;.

Bripakast ¢TOMMOCTb VCTaHOBKH JHHeiHOW (pyHKUHeHl OT ee NPOH3BO-
AUTEIBbHOCTH, NMOJYUYUM

Ko =a, - 6,G., (8)
rae s, by, — k03(POULIEHTb!, 3HAUEHHS KOTOPBIX [PHHHEMAIOTCS
a: =400 py6: b, = 160 pybd-4/r.

(Gl — pacueTHas uyacoBas NMPOU3BOIHTEIBHOCTh YCTAHOBKH 1O TasHHIO
cHera, r/4.
Ona HaxoIHTCH TO MHHHUMYMY CYMMbl 3aBHCHMBIX NPHBEIEeHHBIX 3aTPAT B yC-
TaHOBKY M BbipaykaeTcs

! (}CPT’ nt 9
GCT = - . ] ( )
175b2(fCT ‘f‘pu) r
rae G, — KOJHUECTBO CHera, nmnolleKallero TasHHIO Ha JaHHOH yCTa-
HOBKe, T/4;
P —3apabdotHass naata pabouero, oOOCIYKHBAIOMEro YCTAHOBKY,
pyblmec;
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T; —3arpaTta BpeMeHH paboudM Ha OOCJYKHBaHHe YCTAHOBKH B Teue-
HHe uyaca ee paboThl, u/u;
P, — HOPMAaTHRHBIH K03pbuuueHT 3hPeKTHBHOCTH;
175 — uucsio yacoB paGoThl -YCTAHOBKH B TeUeHHe Mecslla, YaeabHad
CTOUMOCTb -O0CNY>KHUBaHHSI YCTAHOBKH

P-T, 5 0
= m. 1
0 175G Py (10)
YaeabHast CTOUMOCTb TEPEKAYKH IUPKYIAINHOHHON BOIbI
- 9‘8‘6“}7.29 , pyoim (11)
1Y Ger,

rae Gy — pacueTHbIH pacX0/J LUPKY.ISUHOHHOH BOIK TNPH 1aHHOR Mmpou3-
BOAMTE/ILHOCTH CHETOTasJIKH, Mm/4,

Gy~ 0,5Gy;
G,i—— pacueTHLIH pacxoi rpewouiel BOAbL NPH A&GHHOH NPOH3BOAMTENLHOCTH
CHEroTastIKH, paBHbIi
Gr =~ 5Cer;
H — Hanop uMpKYJASIHOHHOTO HACcOCa, AL

%3 — CTOMMOCTbL 3.1€KTPO3HEpruu, py6; Maorc;
U — KO3 HIHEHT N0JE3HOTO JeHCTBHSI Hacoca.  YedbHas

CTOUMOCTbH
TeHaa, paCXOﬂyeMOFO JOJds TasdHUA CHeI‘a,
cT
S, = | =S (g ol pysm, (12)
10 *Tler

Fie 2, — CTOMMOCTL TenJaoBoH 3Hepruu, py6. Mdoc;
{ — CKpHITas TEuJoTa MJaBJeHHA CHera, OXC Ke;
C. — TENJA0eMKOCTh CHera, duic k2’ C;

i — pacueTHas TEMIEPaTypa HapyKHOTO BO3AyXa 114 cHerorasnus, “C.
ITpuuumaerca paBHOM cpefHeHl 1O NMPOJOMKHTENbHOCTH CTOSHHS TeMmepa-

Type Hapy:HOI'0 BO34yXa Ha Auanasone or f, == 0°C go (I °C;
£t — pacuetnas Temmeparypa TOL, °C;

Ter — KO3(QUUHEHT TOJe3HOr0 ACHCTBUA CHETOTASJIKH, YUMTHIBAIOLLKIL
NOTEpU TEMNJa B OKPYKAMOULYIO Cpeiy H C Tajofi BoAOH, cOpach-
BaeMOH B KaHaJju3auuio. Ero BesnuMHa Ha OCHOBaHMM IpejBapli-
TE/IbHbIX OMBITOB MOXeT OuTh npuusara 0,9—0,93.

¢,, — BEJMUHMHA, YUUTHIBAOUA 3KOHOMMIO TONJAWBA MPH KOMOWHHPOBAH-

HOM crnocoOe NpPOU3BOJACTBA MEKTPHUECKOH W TeNTOBOH 3HepPruH Ha
fa3e CcHeroTaaHud,

o, = 29,3b,,

29,3 — TemIOTBOpPHAaA CNOCOOHOCTbL YCJOBHOrO TomnnBa, Mduc/ke;
b, — yneabHass 3IKOHOMHsS TOIIMBA MNpud KOMOHWHHDPOBAHHON BhIpaboTKe
3/1eKTPHYECKO H TeNoBOH 3Hepruu Ha 6Gase cHerorasHus, ke/Moo.

CpaBnenue BapHaHTOB TOKaxKeM Ha yacTHoM npumepe aas r. Tomcka, [Has

ycaoBufi r. ToMcka MoxkeM NpuHATE: P = 1,2 6ap; Z. = 0,03 pyb6/r;
a =043 py6/t, b =0,11 pyb/t . km; a, = 400 pyb; by = 160 pyb . u./1;
w=05G!; GL =500G, ; P=80 py6/mec; T:=1,0 u/u;, H=D50 xu;

2z, = 0,0028 py6/Mosx; m —0,9; 2z , =0,0006 py6/Momw; tTU = — 14°C;
e —=—7°C; ¢, =08; 1,=03; [ =0,06; P,= 0,125

Ha ocHoBanu# npou3BedeHHBIX PACUETOB MOCTPOECHBI rpaduku, H3obpaken-
Hble Ha pHUC. 2 U 3.
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Ha pHC. 2 GpuBeAcHa 3aBHCHMOCTDb CpPOKa OKYyNAaeMOCTH JONOJAHIITE/h-
HbIX 3aTtpat B YCTaHOBKY NnO TasiHHIO «CHEra oOT rogoBoH NPpOHN3BOAUTCIBHOCTH
OTAEJbHOIl CHeroTasJKH H paCCTOﬂHI/IIU{ BbIBO3KH CHeTrd Ha OTBafbl.
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Pic. 2. CpoK OKynmaeMOCTH KanHTAJIbHBIX BJOXKEHHIl B yCTaHOBLY
[0 TARHWIO CHEra NPH PA3JHIHOH ee ToAO0BOI MPOH3BOJAUTENLHOCTH
B 3aBHCHMOCTH OT PACCTOAHHSL BLIBO3KH CHEra Ha OTBaJbl
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Pacemagnue Sbifosku

Duc. 3. Yaeapnble CTOHMOCTH TadgHHA | BRIBO3KH CHCra 1a
OTBAa. bl

M3 rpadura suano, uTo ueM GOJbLIC TOAOBAT TPOH3BOIHTEILIOCTS
CHEroTasiKi, TéM MeHbLIe CPOK OKYIAeMOCTH KamHTaldbHBIX 3arpar. s
vonoBuit r. ToMcka OpH cpefHeM PAaCCTOSHHH 0 OTBAJOB B 3 KM CPOK OKY-
MAeMOCTH B VCTAHOBKY MO TasiHIIO cHera OyAeT HHiKe HOPMATIBIOLO CPOKI
T,= 8 Jaer, npu OPOM3BOAHTENBHOCTH OTAENBHON CHeroTasixi 300 Tleod
i BBIIIE. ‘
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Ha puc. 3 nano cpaBHeHHe yieJbHBIX CTOMMOCTeH BHIBO3K{I H TastHili
cHera. [lpn npousBoaHTEe/BHOCTH CHeroTasaxu 6ojee 160 1/200, cTouMoCThb
TadHI CHera HauyWHaeT Pe3KO CHHUKATbCs IO CPaBHEHHIO ¢ €ro BBIBO3KOIL

3axJaoueHue

1) Kax noxasblBaloT INPOM3BEJEHHbIE HCCAENOBanHs, CHErOTasHHe
Ha Ga3e TemiohuUKaLWH TeXHHUYECKH OCYLIECTBHMO ‘MU 3KOHOMHUECKK LieJaeco-
obpasuo.

2) Jas peuienuss psalda BONPOCOB, CBAI3AHHBIX ¢ OpraHu3alHed cHero-
TasgHUSl, HeOOXOAIHMO IOJYyYeHHe HCKOTOPblX JaHHBIX H3 onbiTa paboTel Ha
JIPOMBILLLTCHHON ycTaHoBKe, B 4acTHOCTH, TOJIBKO MYTEM XPOHOMETPHPOBAHH!S
MOXKHO YCTAHOBHTH ONTHMAJbHYIO N/OIaAb yOMpaeMoH TeppHTOPHU H, CJe-
A0BaTeAbHO, KOJHYECTBO CHEra, KOTOPHIM OIPeAeJNAeTCss pacyeTHas NPOH3-
BOAMTEJbHOCTh €NHHHYHOH CHETOTasyIKH, 3aTpaThl BpeMeHH pabouhm Ipy
o6CayXUBABHU ee H AP.

3) Kax mokaszpiBaer ONbIT JKCIVIVaTalHM CHCTEM Ten1ocHabxeHus
B GOJBIIMHCTBe TEIJIOBbIX CeTell TOPOAOB, Temmepatrypa o6paTHON BOAbI,
BoaBpamlaeMoil or norpedureneii a TILL, npesplinaer TemMneparypy, 3ajaH-
nyo rpagpukom Ha 10—20°C u Goaee, Ee chuxenue B yCTaHOBKax MO Tasi-
HHIO cHera Oyler SBJASATBCA MOJOKHUTEAbHbIM (PAKTOPOM B IIOBHILIEHHH Ka-
YECTBEHHBIX ITOKa3aTeseid paGoTbl CHCTEM TemaocHaOxkKeHud.

4) Heobxoaumo, 3a cuer AONOJHHMTEJNbHON 3KOHOMHH CPEACTB NPH Bbi-
paGoTKe 3JeKTPHYECKOH 3HEPruy KOMOMHHPOBAHHBLIM CMoco0OM, B ILeNsx
CTUMYJHPOBAHHUA BHELDPEHHs CHeroTasHHs Ha Oasde TemjodHKalH¥ yCTaHO-
BHTb NOHH)KEHHble TAapudbl Ha TEMJIO, OTHycKaeMoe 15 3THX lleJed.
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