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B crarti po3mIsHYTI MOXIJIMBOCTI Ta
YMOBH CTBOPEHHS KOT€HEpaliiHUX yCTaHO-
BOK Ha 0a3l KOTEJIbHUX IIEHTPATi30BaHOTO
teriozabesneyenHs. [lokasaHo, mo nosu-
TUBHUI €KOHOMIYHHH e(eKT BiJ BTiNCHHS
TaKUX TEXHOJOTIH B CHCTEMH Teruio3abes-
MIEYeHHS! MOXe OyTH OTpUMaHWH TUIbKH
NP YMOBI BHKOHAHHS MEBHUX YMOB HpH
BUOOp1 ycrarkyBauus mist KOY 3 ypaxy-
BaHHSM IIiH Ha €HEProHOCIi, 0 CKIIAJINCS
Ha MOMEHT 11 IPOEKTYBAaHHS.
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B crarbe paccMOTpeHBI BO3MOKHOCTH
U YCIOBHS CO3MAHMS KOTCHEPALlMOHHBIX
YCTaHOBOK Ha 0a3e KOTEJBHBIX IIEHTpalu-
30BaHHOIO TeruiocHabkeHus. Ilokasano, 4ro
TTOJIOKUTENBHBIA KOHOMHYECKUH APPEeKT
OT MCIIOJIb30BaHMS TAKOW TEXHOJIOTHHU T'eHE-
PHUPOBAHMS TETIIIOTHI JUTS LIeJIei TerI0CcCHa0-
KEHHS MOXKET OBITH IOJYyYEH TOJIBKO HPH
COOJIIOCHHUH ONIPEACJICHHBIX TPeOOBAaHUI K
BBIOOPY 00OpY/IOBAaHMS C YYETOM CIIOKHB-
LINXCA 1IeH Ha DHEPTOHOCHTEIIH.

The article considers conditions and
possibilities for installing cogeneration
units based on district heating boiler
houses. It is shown that a positive economic
effect of the use of such technology for
heat generation and supply can be obtained
only when particular requirements for the
selection of equipment taking into account
current prices for energy carriers are
satisfied.
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Beeoenue

Kak u3BecTHO, KOreHepauusi, IOCTPOCHHAsI Ha JIEKTPO-
TEHEPUPYIOIUX MOIIHOCTSX, SIBJISCTCS OAHUM H3 CaMbIX
3¢ EKTUBHBIX IyTeH 3KOHOMHUH TOIUIMBA IPU COBMECTHOM
IIPOM3BOACTBE TEIUIOBOM M 3JIEKTPUYECKOM BHEPruM IO
CPAaBHEHHUIO C MX Pa3CibHbIM I'€HEPHUPOBAHUEM B TEX K€
KOJIMYEeCTBaX. DTO CBOWCTBO KOTEHEpAallMU HE 3aBUCUT OT
crioco0a MM TEXHOJIOTMH MPOU3BOACTBA TEIUIOBOM U 3JIEK-
TPUYECKOM SHEPTUHU U ONPENEIISCTCS TEM, YTO 3JIEKTPUUEC-
Kasi 9HEpPIusi BCEraa reHepUpyeTcs CO 3HAYUTENbHO OO0JIb-
LIMMH [IOTEPSMHU SHEPTUH, YEM TEIUIOBas, U 3TH JOIOJIHU-
TEJIbHBIE MIOTEPU B KOMOMHMPOBAHHOM LMKJIE MOXKHO IIO-
JIE3HO MCIOJIb30BaTh [1].

Jpyrum Ba)XHEHIIMM CBOMCTBOM KOTEHEpaluH SBJIs-
€TCsl CYLIECTBEHHOE CHIKEHUE BPEAHBIX BEIOPOCOB TEIIO-
JHEPreTHYECKON YCTAaHOBKU B OKPY’KAaIOIIYIO Cpeay, 4To
SBISIETCSl CJIEIACTBUEM YMEHBIICHHSI pacxola ToIuBa. B
COBPEMEHHBIX YCIIOBHAX 3TO CBOMCTBO KOT'€HEPALIMOHHBIX
TEXHOJIOTUH HapsAgy C SKOHOMHEH TOIUIMBA SIBIISIETCS] BaXK-
HEHIINM CTUMYJIUPYIOIUM (aKTOpoM Ui UX IIHPOKOTO
MIPUMEHEHUS B TEINIOIHEPTETHKE.

CraepxuBaromuM (GakTopoMm Uit CO3AaHUsI KOreHepa-
HUOHHBIX ycTaHOBOK (KOY) siBisieTcss mOCTOSHHBIA POCT
CTOMMOCTH TOIUIMB U MPEKAE BCETrO MPUPOAHOTO Ta3a, sB-
nsrorerocst mist KOY ¢ TeruroBeIMH ABUTATEISIMU (Ta30-
BBIMH TypOMHAaMM WJIM Ta30MOPIIHEBBIMU ABUTATEISMH) —
OCHOBHBIM. /{7151 MOZECPHU3UPYEMbIX YCTaHOBOK, T.€. Ipe-
BpAIaeMbIX U3 MOHOHEPIeTUYECKUX B KOTCHEPALMOHHbIE,
MOBBILIEHUE LIEHbI IPUPOIHOTO ra3a HEM30EKHO MPUBOIUT
K YBEJIMUYCHHIO CPOKa OKYIAeMOCTHU IMPOEKTA.

O01acThIO TEMJIOPHEPTETHKH, T, HECMOTpsl Ha TO-
CTOSIHHBI pocT Tapu(oB, NPUPOTHBIA Ta3 OCTaeTcs Oc-
HOBHBIM TOILIMBOM, SIBJISIIOTCS. KOTEJIbHBIE KOMMYHAJIbHOTO

LEHTPATU30BAHHOTO TEIUIOCHAOKEHHSI. DTO ONMPeNesIeTCs
MOBBIIICHHBIMH 3KOJIOTUYECKHUMH TPEOOBAHUSIMH K YpPOB-
HIO BPEIHBIX BHIOPOCOB TEIUIOICHEPUPYIONIUX OOBEKTOB,
a TaKKe CIIOKUBIICHCS MHPPACTPYKTYPOH TOILTMBOCHAO-
JKEHHsSI U yA0OCTBAMHU €r0 HCIIOJIb30BaHMS B KOTEIbHBIX
0OJIBIIION MOIHOCTUA KPYIHBIX, TPEXKJIE BCETO, TOPOJIOB.
[Mo3aTomy mpencTaBisieT OONBIION MPAKTHUSCKUI HHTEPEC
paccMOTPEHHUE 3KOHOMHUYECKUX M JKOJOTMYECKHUX acCIeK-
TOB mpeoOpazoBaHust KpymHbIX (cBbime 50-100 I'kan/4)
kotenbHbIX B MUHM-TELL. [lpennonaraercs, 4yro 3ta uaes
MOXET OBITh pealii30BaHa Ha OCHOBE NPUMEHEHHS TPO-
CTEWIIe KOTEHEPALlMOHHOW CXEMBbl, 3aKJIIOYarolIencs B
TOM, YTO BCE TOIUIMBO (TIPUPOJIHBIN ra3), MO1aBaeMoe B KO-
TETbHYIO (KOTEN) UCHOJB3YEeTCS B TEIJIOBOM JBUTATENE C
ANIEKTPUYECKUM TeHEepPaTopoM (i yKa3aHHBIX TEIJIOBBIX
MOIIHOCTEW TO AOJKHA OBITH Ta30Basi TypOUHA), BBIXJIOIN-
HBIC Ta3bl KOTOPOW COpachIBAIOTCS B MOJICPHH3UPYEMBIi
KOTEJl WU CHEHUATBHO CHPOCKTUPOBAHHBINA KOTEIN-yTHUIIHU-
3aTOp COOTBETCTBYIOLLEHW MOIIHOCTH, T€HEPUPYIOLLIUNA Te-
TUIOTY JIJISi CHCTEMbI TEIUIOCHAOKEHUSI.

HcxonHol npeAanochbUIkod TakoM MOAEPHU3ALMM SBJIS-
€TCsl YCIIOBUE OOCCIICUCHHSI TEIJIOBOH MOIHOCTU KOTEHE-
palMOHHON YCTaHOBKHU TaKOM e, KaK MOLIHOCTb MOAEPHU-
3UpyeMON KOTeNbHHU (MIIN KOTJIa):

TemmoBast MOIIHOCTH KOTJIA MPU PacXoiie MPUPOTHOTO

rasa B, [am’/4]:

O,= Bk - Qg - 1y [xxan/a],

rae: QF [kxan/um®] — HU3IIAS TEIIOTBOPHAS CIIOCOOHOCTS
MIPUPOJHOTIO raza,
0, — KIIJI xotna.
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Copocnas Teriora termtoBoro aurarenss KOY npu pacxo-
Jie IpupozHoro rasa B [am/4]:

Qus = Bys - Qi - (1 — ) [xxan/u], 3)

rie: 1, — BHyTpennnid KIIJ[ razorypOunHoro asuraress —
IIpUBOJIA 3JIEKTporeHeparopa. s ynpouieHus aHanus3a B
MEePBOM MPUOIMKEHUHU TIPH pacyeTe OH MOXKET OBITh TpH-
HAT paBHbIM dyekTpudeckoMy KIII 1 ycranosku (I'TY ¢
TeHEPaTOPOM DJIEKTPOIHEPTHH), OOBIYHO YKa3bIBAEMOMY
¢upmoii-nzrorosurenem ['TY.

Jonst cOpocHOW TEmIoThl, MOJNE3HO HCIONb3yeMas B
KOTJIe-yTUIN3aTope (TerioTa reHeprupyemMas B KoreHeparu-
OHHOM yCTaHOBKE):

Qxy = QAB “Dgy = B}J,B ' Q}‘: “(1—13) " Dy, (4)

rae: 1, — K xotia yrunmsaropa.
Cornacuo ycnoButo (1):

BAB.QII:.(l_I]B).I]Ky=BK.QE.l]K' (5)

YuutniBas TO, UYTO pacxoJ TOIJIMBA Ha KOI'CHCPALIMOH-
HYI0 YCTaHOBKY PaBEH €ro Pacxo/ly Ha TeIJIOBOM JIBUTATeIIb,
u3 (5) cnemyer:

I = K- By, (6)

Broy = By- (1-m)ky

T.€. pacxoJi MPUPOTHOTO Ta3a Ha KOrCHEpaIlMOHHYIO yCTa-
HOBKY MPOMOPIIMOHAIEH PACXOy TOITMBA Ha 0A30BBIH KO-
TeJ ¢ KO3 HUIIMESHTOM MPOTIOPITHOHATIEHOCTH:

_ Dk

K=o )

Kak cnenyer u3 (6) u (7) pacxo/ TOIUIMBA Ha KOTeHEpa-
LIMOHHYIO YCTAHOBKY IOJHOCTBIO OIpPENEsIeTCs pacxoioM
TOIJIMBA HA 0a30BBIH KOTEN M TEMI0BOW 3()(hEeKTUBHOCTHIO
OCHOBHEBIX 351eMeHTOB KOVY — KOTia, TEIJIOBOro JIBHUIaTe-
Js. M KOTJIa-yTUITM3aTOpa, T.e. BEJIUYHHOM 1), 0, 1 1. [To-
cKonbKy Koadduuunent K Beceraa 6omblie eAMHUIIBI, TO MTpe-
BpaieHue xkotenpHol B TEL[ morpedyer yBennueHus pac-
X0J1a TIPUPOJIHOTO ra3a Ha BEIMYUHY:

AB = Bgoy — By =B, (K- 1). (8)

OpHaKo, 3TOT OTPULIATENHHBIA (PAKT KOMIICHCUPYETCS
TE€M, YTO B KOTEHEPAI[MOHHOW YyCTaHOBKE KpoMe 0a30BOit
TEIJIOBOM MOIIIHOCTH BBIPA0ATHIBACTCS ANEKTPUUYECKAs, KO-
TOPYIO CJIENYeT OTHECTH K MEPepacxol0BaHHOMY TOILIUBY.
Hpyrumu cioBaMu, B KOTEHEPALIMOHHOM YCTAHOBKE IPHU
COOJIONEHNN TOIUIMBHOM aJCKBAaTHOCTH TEIIOCHA0KCHHS
YCIIOBUSIM 0a30BOI KOTEJBHOM 3aTpaThl Ha MPUOOPETECHUE
JOTIOJTHUTENIBHOTO TOITMBAa AB KOMIIEHCHPYIOTCST JOXOIOM
OT peasih3aliy MPOU3BEACHHON DICKTPUUCCKON IHEPTUU B
KonnyecTBe (3a 1 yac):

P

E = Bgoy * 15 * o2& - 1[kBr - u]. )

3necwy 1), — onekrpudeckuid KIIJ[ xoreHepanuoHHOM
YCTaHOBKH.

IIpu tapucax T [rpu/nm’] —naras u T, [rpu/kBry] —
Ha IJIEKTpOodHEpTHto, mpuosTs I1, momyuernyo ot KOV,
MOYKHO OIPENIeITh KaK Pa3HOCTh J0XOda OT MPOIaXH
snekrpuaeckoit sneprum — C = T -E un 3arpar Ha nokynky
torumea C =T -AB:

Qi
H=C3_CI‘=BK[Ta']]a'BGD'I{_Tr(K_l)] =

= YB, [rpH/4ac]. (10)

Kak Bummm, npeoOpa3oBaHue KOTEIBHOH B KOTCHEpa-
LUOHHYIO YCTaHOBKY TOH € TEIUIOBOH MOILIHOCTH HECMO-
TPsl Ha yBEJIMUEHUE pacxojia TOIUIMBa (MIPUPOAHOTO ras3a) B
K pa3 no3BossieT nony4uTh NpUObLIb, NPONOPLUHOHAIBEHYIO
MOIIHOCTH MOJEPHHU3HPYEMOT0 KOTIIa (KOTEIbHOM) ¢ Kod(-
(ULHEHTOM HPONOPLUUOHATBHOCTH (KOA(PPHULIUEHTOM MPH-
OBLILHOCTH):

1/’ = f(Tal TI" er{" 05, DKy, I]K) .

3aBucumocTs (11) mpencrasneHa Ha puc. 1.

(11)

Kak crnenyer u3 rpaduka npuodsuib (T.e. >0) HE Beer-
Jla MOXKET OBITh IOJy4eHa B KOT€HEPAIl[MOHHON YCTaHOBKE
CHCTEMBI KOMMYHAJIBHOTO TeIuIocHaOxeHus1. V3 ypaBHeHHs
(10) ciemyer, 4TO JUIA MONYYEHUS NPHOBUIM OT KOTE€HEepa-
[IMOHHOHU YCTaHOBKH JJOJDKHO BBITTOJHATHCS CIIEAYOLIee He-
PaBEHCTBO:

p
Ty 0o o K> T (K — 1), (12)
geMmy ¢ yaetoM (7) aJlekBaTHO yCJIOBHE:
T p
_r < 1]3 R QH (13)

T, 1—(1—@-‘% 860

HepagenctBo (13) ompenensier obnacts TapugoB Ha
NPUPOIHBIN Ta3 U JICKTPOIHEPTUIO MPU KOTOPHIX KOTEHE-
panroHHas yCTaHOBKA C 3aJaHHBIMU KOdQPULIMeHTaMH -
(EKTMBHOCTH €€ COCTABIAIOMMUX — KOTJIA 1) , KOTJIa-yTHJIH-
3aropa 1), U TypOoarperara 1), Oyner paborarh ¢ MpHObI-
JIBIO, T.€. KOTZIa CTOMMOCTh MMPOAAHHON TEIUIOTHI U 3JIEKTPO-
SHEpPruu OyIeT NMPEBBIMIATh 3aTPaTbl HA HWCIONb30BaHHBIN
npuponHbii ra3. Hanomunm, urto B (13) Tapud Ha ra3 yxa-
3aH B IPH/HM’, @ Ha JIEKTPOdHEpruio B rpH/kBr-uac. He-
paBeHCTBO (13) O3HAYaeT, YTO CYIIECTBYET OOJIACTh TapH-
¢oB 1 napamerpoB KOY, npu KoTopbIx co3naHHas Ha 0ase
KOTJIa KOTeHEepPaLMOHHAas yCTaHOBKa OyeT YOBITOYHOH. ITO
corictBo KOV, co3nanHoi Ha 06a3e TEIUIOreHEPUPOBAHMS,
OMpenensieTcs TeM, YTO MEePEeXo]] OT TeHEPHUPOBAHUSI TEIIO-
Tl K TEHEPUPOBAHMIO TEIJIOTHI U JIEKTPOIHEPTUH B COOT-
BETCTBUU C (8) HeM30EKHO CBS3aH C yBEIMUYCHUEM Pacxoaa
TOIUIMBA M TIOATOMY SKOHOMHYECKAs L[eJIeCO00pa3sHOCTh Ta-
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KOTO TIEpEXOAa CTAaHOBUTCS 3aBHCHMOW OT COOTHOIICHHS
[IeH Ha TPHUPOAHBIN Ta3 U AIEKTPOIHEPTHIO B OTIAMYHE OT
KOY moctpoenHoif Ha 6a3e 3JeKTPOTeHEPUPOBAHUS, B KO-
TOPOI TIEPEXOA OT ANEKTPOTCHEPUPOBAHHS K T€HEpHUpPOBa-
HUIO TEIUIOTHI M DJIEKTPOIHEPTHH OHO3HAYHO HE TpedyeT
10 OMPEICIICHUIO YBEIMUCHUS pacxoma Torumea [1], T.e.
BCerJa MpUHECET MPHUOBLIh 32 CYET «OEeCIUIaTHOTO» TeHe-
pUpPOBaHUS JOMOTHUTENHFHOTO MPOAYKTa — TETIOTHL. EcTe-
CTBEHHO, 3TO TIPH yCIOBHH, YTO 0a30Bast AIEKTPOTeHEPUPY-
oIIasi yCTaHOBKA yike paboTaia Ha IPUPOTHOM Tase.

W3 puc. 1 caemyet, 9To ISl yBETWICHUS TPUOBLTEHO-
CTHU paccMaTpuBaeMOW KOT€HEpPAIIMOHHOW YCTAHOBKH Clie-
JyeT mpuMeHsTh ['TY U KoTen-yTHIn3aTop ¢ MaKCUMaJIbHO
BeIcoknM KII/I, XOTst mpu 3TOM HEOOXOMUMO WMETH BBHUIY,
yto yBennuenue KIIJ[ npurarenst npuBOJIUT K yBEIUYECHUIO

nepepacxoja Toriausa, a ysenuuenue KITJ[ kota-ytunuza-
TOpa K €T0 CHIDKEHHIO, T.€. BCET/Ia JKeJIaTeIbHO MaKCUMallb-
HO BOo3MOxHO yBenuueHue KIIJI xomma-ytunuzaropa, ais
gero HeoOxoammo BeIOMparh I'TY ¢ BBICOKOW Temrmepary-
PO BBIXJIONTHBIX Ta30B ¥ MAKCHMAJIbHO BO3MOYKHO CHIKATh
TeMneparypy ra3os Ha Beixojie U3 KV.

Kax cnemyet u3 ypasuenus (10) yBenuaenne Tapudon
Ha DIIEKTPOIHEPTHIO YBEITWYHBACT MPHUOBITFHOCTD KOTEHE-
paIMOHHON YCTaHOBKH, a YBEIMYCHNE CTOMMOCTH TIPUPO/I-
HOTO Ta3a — K €¢ YMCHBIIICHNI0. 3aBHCHMOCTh PUOBUTEHO-
cru paccmarpusaemoro tuna KOV or T, u T, mokasana na
puc. 2. Kak Bugnm, pu Jir060M Tapude Ha MpoIaxy deK-
TpodHEpruH, BeipadboTanHoil B KOY, yBennuenue meHsl Ha
ra3 MPUBOIUT K CHIDKEHHUIO TIPUOBUTH U TIPH OTIPEeTICHHBIX
3Ha4eHusXx T KOreHepalmoHHas yCTaHOBKA MOXET CTaTh
yOBITOYHOM. DTO B COOTBETCTBHH ¢ (13) HACTyIaeT mpu yc-

JIOBUH

¥ T.> T. - — % ___. O (14)
r 3 1—(1—1]3)-‘“nﬂ 860"
K
r W3 ypaBuenus (14) ciemyer, 4To B yCIOBHSX, KOTJa
pacTyT IeHbl Ha MPHUPOJHBINA a3, paccMarprBaeMasi Kore-
HepalMoHHAas yYCTAaHOBKA TEM HAJIC)KHEE COXPAHUT IPH-
6+ OBUILHOCTB, YeM BBIIIE Tapu(bl Ha 3JIEKTPOIHEPTHUIO U Ka-
YecTBEHHEE (BBIIIE Qg ) IPUPOJTHBIIA Ta3.
5 I
v
4 -
3 -
2 s
1t
1 L
| | | | "
9 10 11 12 7,, rpH./M"
-1F o i 40
<5 £
i)
Puc. 1. 3asucumocms npuostivhocmu KOY Puc. 2. 3aeucumocmo npuosiivnocmu KOY
O IKOHOMUYHOCIU €€ KOMHOHEHMOG. om mapughoe nHa Inepzonocumenu.
p KKaJ TpH rpH P KKaJl
Q, = BZOOW,IJK =0,92,T,=1, 96m,Tr =38, 74F Q.= BZOOW,I]K =0,92,9,=0,35,1,=0,78
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PaccmoTpeHHbIe BBIIIE COOTHOMIEHUS TTO3BOJISIIOT BBI-
Opats oOoOpymoBaHHE, OOeCIeunBarOmee MPUOBUTHHOCTD
MIPOCKTa MPeoOpa3OBaHUS OTOMHUTECILHONH KOTCIBHONW B
KOT€HEPAIIMOHHYIO0 CTaHIIMI0 SKBHUBAJIEHTHOM TEIJIOBOM
motHocTH. OIHAKO, YTOr0 HEJTOCTATOYHO, YTOOBI OLEHUTH
SKOHOMHYECKYIO Iiejecoobpa3HocTh mpoekra. g aTtoro
HEOOXOAMMO OTPENeNUTh CPOK OKYITaeMOCTH TMpoekTa. B
COBpPEMEHHBIX YCIOBHIX TMPOEKT MOJIEPHU3ANNN KOTEIEHON
Ha 0a3e KOTEHEPAIMOHHBIX TEXHOJIOTUH MOXKET OKa3aTbCs
MIPHUBIIEKATEIFHBIM TSI HHBECTOPOB, €CIIH 3aTpaThl Ha Ka-
MMATATLHOE CTPOUTEIIECTBO M MIPHOOPETCHIE HEOOXOMUMOTO
000py/IOBaHMsI MOTYT OBITH KOMIIEHCHPOBAHBI 32 CYET I10-
JydeHHON MPHUOBLTH OT MPOMAXKH DJICKTPOIHEPTUN WIIH OT
€€ WCIONB30BAHMS JJII COOCTBEHHBIX HYXKI TPEATIPHUITHS
He OoJiee, ueM 3a 2-3 roma. B 3ToM oTHoleHnn HanOosee
MIPEAOYTHTENFHBIM BapraHToM opranm3anuu KOY ssiser-
Csl MCTIONIb30BaHNE B KA4eCTBE KOTJIA-yTHIIM3aTOpa CaMoro
MOJIEPHU3HPYEMOTO KOTJIa U MPOU3BOACTBEHHBIX TIIOMNIAICH
KOTeJnbHOU. K coxaneHuro KoTea HE MOXKET CIY’KUTh I0JI-
HOLICHHOM 3aMEHOW KOTJIa-yTHUJIM3aTropa, T.K. Pacxoll Mpo-
TYKTOB CTOpaHMs B HEM HAMHOTO MEHBIIIE, YeM PacXoJl BbI-
xyorHbIX Ta3oB ['TY, BeiOpanoii o ycnoswio (1). Tak, Ha-
TIpUMep, I MOJIEPHU3ANN KOTiIa MOITHOCTRIO 100 I'kam/a
conitacHo ycnoButo (1) tpedyercs I'TY mopsinka 70 MBT,
Yy KOTOpPOW pacXoj BBIXJIOITHBIX T'a30B MOJKET COCTaBIISThH
oxomo 200 xr/c. JIyist KoTia e 3TOT pacxoj He TPEBHIIIacT
50 xr/c. [Toatomy miis KOV, cripoeKTHPOBaHHO 10 yCIIOBUIO
(1) Tpebyercs crienmUambHBIN KOTEN-yTHIN3AaTOP, PACCUH-
TaHHBIM HA Pacxoll PaBHBIM pacxoay MPOIYKTOB CropaHus
TypOunbl G . TosbKO B 9TOM Cily4ae MBI MOIYYMM MaKCH-
MaJbHO BO3MOXKHYIO TPHOBUIBHOCTh KOTEHEPAIHOHHON
yCTaHOBKH. Vcronb3oBaHMe KOTJIa B KauyecTBE KOTJIA-YTH-
JIN3aTopa MoTpedyeT CHIKCHUS MOIITHOCTH Ta30TyPOUHHOMN
YCTaHOBKH U TIOBJIEYET 332 COOOU CHIDKEHUE TEHEPHUPYEMO
KOVY TtemmoBoif MOIMHOCTH, I KOMIICHCAIIMA KOTOPOTO
MMOHAIO0NTCS TPUMEHUTH JOTTOTHUTEIBHBINA TOKHUT TOTLTH-
Ba B KOTJIe-yTHIM3aTope. B pesynprare CyiecTBeHHO CHU-
3UTCA MPUOBUTBHOCTh KOTEHEPAIIHOHHOW YCTAaHOBKH M DKO-
HOMHYECKAs 11eJIeCO00pa3HOCTh €€ TPUMEHEHHSI.

PeanbHble mMokazaTenu KOreHEpalMOHHOW YCTaHOB-
KM, CO3MaHHOM Ha 0a3e OTONMHUTEIbHON KOTENHHOH, pac-
CMOTPHM Ha MpHUMepe MOIEPHHU3AIHNH BOJAOTPEHHOTO KOT-
na tuna [ITBM-50. Dtot xoten obecneunBaet 50 ['xam/4
(58,1 MBrT) ipu pacxone npupoaHoro raza B, = 6628 uvm’/u
¢ 8200 Kxan/am® u KI1J1 1, = 0,92. Pacxon npoaykTos cro-
paHus KoTiIa cocTaBiseT okoso 75000 um*/g . Jliis renepu-
pOBaHMS TaKOM TEIJIOBOM MOIIHOCTH B KOT'€HEPAITMOHHOM
IIAKJIe TpeOyeTCs Ta30TypOWHHAS DIJIEKTPOCTAHIHS dSJICK-
Tpruueckoi MOHOCTEIO 40 MBT. Ilpu ee KITJIn = 0,35 ¢
BBIXJIOMHBIMHA Ta3aMH B KOTEN-YTHJIH3aTOP TOCTYIHT
74,3 MBT TemioTs U mpu 0, = 0,78 (4TO BO3BMOXKHO OCY-
IIECTBUTH IMPH TEMIEPAType BBIXJIOMHBIX Ta30B TYpPOWHBI
510 °C u na Beixome u3 KY 110 °C) xoren-yrummzarop obe-
crieunutT TpedyeMyro TeroByio MomHocTs KOY (58 MBT).

Pacxon BBIXJIOMHBIX Ta30B TaKOW TYpPOWHBI COCTaBISIET
mopsimka 350000 HM?/d4, 9TO MOTHOCTRIO MCKIIFOYAeT BO3-
MOYKHOCTb HCIIOJIB30BaHUS 0a30BOTO KOTJIA B KA4eCTBE KOT-
nma-yrunuzatopa — KY HeoOXomuMo TPOEeKTHpPOBATh ITOI
BBIOpanHyto 11t KOY Typouny. Takum obpasom, utst pac-
CMOTPEHHOH KOTEHEpaIllnOHHON YCTaHOBKH KOd(hduIu-
€HT Tepepacxofia TOIUINBA OIpPEAeNseTCs TMOKa3aTelsIMH
n,.=0,92,n$ =0,35,n,,= 0,78 u cocrasnster K=1,815.
CrenoBarenbHO, PacXojl TOIUTMBA B KOTEHEPAIIMOHHOM
YCTaHOBKE Oy/IeT COCTaBIISITh:
B,y = 1,815:6628 = 12030 Hm*/4, a nepepacxosi TOIIMBA

AB =12030 — 6628 = 5402 um?/4.

[Ipu tapude na raz T = 8,74 rpu/m’ u Ha >71€KTPO-
sHepruto T, = 1,96 rpn/kBru paccMoTpeHHas Koremepa-
UOHHAs yCTaHOBKa Oy/leT NMPHHOCHTH B COOTBETCTBUH C
(10) mpuOsLIb I1 = 31434 rpn/4 (1200 $/4). [Ipu 3arparax Ha
coopyxenue KOV 16 mun. § CHIA (14 — ctoumocts I'TY,
500 teic. $§ — croumocTh KoTNaA- yTUumu3aropa, 1,5 muH. $ —
CTpouTesibHbIe padoThl) U paboTe YCTaHOBKH B TEUCHHE
4000 yacoB B roJ OKyMaeMOCTb NPOEKTAa COCTaBUT MpH-
MepHo 3,3 rona [2]. [Ipu yBennueHuu TemioBoi MOIHOCTH
0azoBoro komia (a ciemoBarensHo U KOY) cpok oxymae-
MOCTH MPOEKTa YMEHBIINTCS MPONOPIMOHAIBHO YBEIHYE-
HUIO TPUOBLTH (cortacHo yp. 10) U TOTOTHUTENBHO 3a CYET
CHIDKEHHS YETBbHOW CTOMMOCTH OOOpYIOBaHUS — TYpPOHHBI
n KV. bornee TouHbIe OIIEHKH MOXKHO CIENIaTh MPH BBION-
HEHUH KOHKPETHOTO MPOEKTa.

Ecmu paccmarpusars Bapuant KOY ¢ ncnonb3oBaHnemM
kotia [ITBM-50 B kauecTBe KOTJIa-yTHIIM3aTOPa, TO B COOT-
BETCTBUH C €T0 MPOMYCKHON crocoOHOCThIO (75000 HM? /)
MOKET OBITH MPUMEHEHA ra30TypOMHHAs YCTaHOBKA 3JIEK-
TPUYECKOM MOLIHOCTBIO He Oosiee 5 MBT, koTopas mpu
n, = 0,35 Gyner renepuposars 9,3 MBT TemnoBoi SHeprum,
13 KOTOPO# B TeruioceTu BMecTo 58 MBT MokHO Oyjiet uc-
nojib3oBark He Oonee 6,5 MBT. Takum o0Opa3om, MBI 1O-
Jy4YUM KOT€HEPAIMOHHYI0 YCTaHOBKY 3KBHUBAJIECHTHYIO IO
TEIJIOBOM MOIIHOCTH BOAOrpeiiHOMY KoTiny 6,5 MBT u B co-
OTBETCTBUU ¢ paBeHCTBOM (10) yMEeHbIINM MPHUOBUIBHOCTD
npoekrta 1noutd B 9 pa3. HecmoTps Ha TO, 4TO M 3arparsl
Ha peasn3alHIo IPOEKTa CHU3ATCA, CPOK €T0 OKYIaeMOCTH
BO3pacTeT HE MEHee, YeM B 2 pasa.

Buoieoownt

IIpn coBpemeHHBIX Tapudax Ha SHEPTOHOCHUTETH U
OTIpe/IeTICHHBIX MapaMeTpax MPUMEHSIEMOT0 000PYIOBaHHS
KOTeHepaIlioHHasl YCTaHOBKA, CO3[aHHAs Ha 0a3e OTOmH-
TEJIBHOr0 KOTJIA SKBUBAJIEHTHOMN TEIIOBOM MOIIHOCTH, MO-
JKET OBITH HE TOJIKO MPHUOBIILHOM, HO W YOBITOUHOH, €CITH
coorrnomenue Tapudos T /T Bo3pactaer.

IIpuOBLTE, KOTOPast MOXKET OBITH MOJIYYCHA OT Ipoja-
xu renepupyemoit KOY anekTposHeprun, mpsmMo mporop-
[IMOHaJbHA 0a30BOl MOITHOCTH KOTJAa WJIA KOTEIBHOW H
Bo3pactaeT ¢ yBenuuenuem KIIJ[ mpumensembix I'TY u
KOTJIa-yTHIIA3aTOopa.
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Co3manne Ha 0asze OTONMMTETHLHOTO KOTJIAa KOTEHepa-
[IMOHHOW YCTAHOBKU TOH € TEIJIOBOW MOIIHOCTH OJHO-
3HaYHO TMPUBOJUT K MEPEepacxXoay TOIUIMBA M TeM OOIbIIIe,
gem Beime KIIJ[ 6a30Boro koTiia m TEHEpaIuu dICKTPO-
sHepruu u Hwke KITJI kotna-ytunuzaropa.

Hcmonp3oBarne B KOY 0a30Boro koTia B KauecTBe
KOTJIa-yTUJIN3aTOpa SKOHOMHYECKH HEeleIecoo0pa3Ho, T.K.
CHIDKAET MPHUOBUTFHOCTD MPOEKTA M YBETUYHNBAET CPOK €TO
OKYTIa€MOCTH.
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MUNICIPAL ENERGY

Klimenko V.N.

Institute of Engineering Thermophysics of the National
Academy of Sciences of Ukraine, Zheliabova str., 2a, Kyiv,
03680, Ukraine

https://doi.org/10.31472/ihe.3.2018.05

The article considers conditions and possibilities for
installing cogeneration units (CUs) in district heating boiler
houses. The main requirement to do it is the equality of the
CUs’ heat capacity and the heat capacity of the boilers that
are going to be replaced.

Because the fuel (natural gas) consumption increases
due to such replacement, it is necessary to determine the
conditions, taking into account the constant growth of energy
carriers’ prices, under which the transition to cogeneration
technologies in the heat supply system will be feasible, i.e.
the project will make a profit and ensure the reasonable
payback period. For this purpose, the relationships between
the profitability of the project, the economic indicators of the
equipment included in the cogeneration unit, and the price
of energy carriers are suggested. An analysis performed with
the help of these relationships showed that the cogeneration
unit of the same thermal capacity as the boiler (or boilers),
which is going to be replaced, in comparison with CU
installed on the basis of a generating unit definitely requires
an increase in fuel consumption, and the profit, determined
as the difference between income from generated electricity
sales and fuel purchase costs, becomes dependent on the
prices of natural gas and electricity, as well as the cost-
effectiveness of the equipment for cogeneration. With
certain combinations of these parameters, the cogeneration
unit, installed on the basis of heat generation, may not
be profitable, but unprofitable. Moreover, as natural gas
price increases and electricity tariff remains fixed, CUs,
designed as profitable, may become unprofitable. These
conditions are considered in the article. Relationships
between the CU’s parameters and tariffs for the natural gas
and electricity, which determine the area of profitable work
of the cogeneration unit, are obtained. Given the current
prices for energy carriers, the design of the CU based on
the communal heat supply comes to the selection of the
equipment that ensures the profitability of the installation
that is sufficient for the recoupment of capital investments
within 2-3 years. At the same time, the acceptable limits of
the possible increase in the gas/electricity tariffs ratio should
be determined.

The main conclusion: the cogeneration unit based on
district heat supply with a positive economic effect can
be installed only if certain economic and technological
conditions, which must be taken into account when
designing it, are observed.

References 2, figures 2.
Key words: cogeneration, boiler, gas-turbine unit, waste
heat recovery boiler, profit, payback period.
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