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KOMIIJIEKCHA OIIIHKA KOTEHEPAIIIMHUX YCTAHOBOK
HA BIOITAJIMBI, 1O NIPALIOIOTDH B BA3OBOMY TA
BIIMIHHUX BIJ{I BA3OBOI'O PEXKUMIB HABAHTAKEHHSA

'BinHUIBKMI HAIOHATBHKN TEXHIYHUH YHIBEpCUTET

OuiHeHo eghekmusHicmb pobomu Ko2eHepauiliHUX ycmaHO80K Ha bionanuei 8 6azoeomy ma 8iOMiHHUX 8i0
6as3oe020 pexumax pobomu. KoeseHepayiliHi ycrmaHo8KU 3 nopwHesuMu ma 2a3omypbiHHUMu dsuayHamu i 3
mennoobmiHHUKamu nidiepigy eodu euxsionHumu 2a3amu maromb KK eukopucmanHs nanusa binbwe 90 %.
JeuayHu yux ycmaHO80K rpauroroms Ha npobnemHux Onsi YkpaiHu pidkux ma 2a3ornolibHux nanueax, i momy,
obcsieu sukopucmaHHsi 6iodusernss ma 6ioza3y 0nsi Hux 36inbwyromscs. ICHyro4i cucmemu mernnoeHepaornoc-
mayaHHA (CTET) npaurorome sk 8 6a3080My pexxumMi mak i 3i BVIHHUMU 2pagbikaMu HagaHMaXeHb.

OujiHrosaHHs1 echekmugHocmi 30ilicHI08a1acb 3a 00MOMO20t0 MemoQy CUCMEMHO20 aHarsli3y.

Po3sznsHymo patioHHy 80002piliHy KomesibHI0 3 nNoCMmilHUM MpOomsa2oM POKY HagaHMa)KeHHSIM 2apsi4020
eodornocmadyaHHs, sike cknadae 20 MBm. EnekmpoeHepezis Ha enacHi nompebu komernbHi 6epembcsi 3 erek-
mpomepexi. B komerbHi npornoHyembcsi 6cmaHo8umu menioHacocHy ycmaHosky (THY) 3 npusodom komrnpe-
copa 8i0 KozeHepauiliHUX nopwHesux abo 2azomypbiHHUX 0sueyHie. Memod cucmemMHo20 aHari3y nokasas,
W0 3acmocyeaHHs1 KozeHepauiliHux dsuayHie 8 80002piliHIli KomesibHi 3 MOCMIUHUM MenoeuM HagaHMa)XXeH-
HSIM € QoUinbHUM.

Takox po3ensiHymo eghekKmuHicmb Ko2eHepauiliHuX yCmaHOB80K 3a 3MIHHUX pexxumie pobomu Ha ripuknadi
CTEI nidnpuemcmea. Tennose HasaHmaxeHHs nidnpuemcmea (3 MBm) 3abesnedye eodoepiliHa KomesibHs
Ha 2a3oeomy nanusi. EnekmpoeHepaemudyHi nompebu 3abesnedye enekmpuyHa mepexa. MakcumarnbHa crio-
JKugaHa erflekmpuyHa romyxHicms nidnpuemcmea cknadae 4,3 MBm. [Midnpuemcmeo npauroe 6500 200uH 8
PiK 3@ 8IOHOCHUX €IeKMPUYHUX HagaHmMakeHb. BUKOHaHIi po3paxyHKU fnoka3asau HeOouinbHICMb 3aMiHu iCHYyr-
yoi' CTEI kozeHepaujitiHumu 0suzyHamu. MpuduHamu yboe2o €: dodamkosi ekcrislyamauyiliHi 3ampamu, 3MeH-
weHHs KK dsuayHie 3i 3MEeHWEHHSIM HagaHMa)eHHSs; 8UCOKa 8apmicmb 08U_YHI8.

KnoyoBi cnoBa: koreHepaliiHa ycTaHoBKa, 6ionanueo, TENNOBWIA ABUIYH, CUCTEMA TEMNMOEHEPrONOCTaYaHHS.

Beryn

KorenepariiiHi ycTaHOBKHM 3 MOPIIHEBUMH Ta Ta30TypOiHHUMHU ABUTYHAMH 1 3 TEIUIOOOMIHHUKAMM ITi-
nirpiBy Boau BuxjonHuMH razamu MaioTh KKJI Bukopucranas mammsa Oimbmie 90 %. JIBuryHm mmx
YCTaHOBOK TPAIMIOIOTH HA MPOOJIEMHUX I YKpaiHU PiKUX Ta Ta30MOMIOHUX ITaJuBax, 1 TOMY, OOCSATH
BUKOpUCTaHHS Olou3ens Ta 6iorasy Uit HUX 30UIbIIyIoThCs. Omito aj1st 610113est OTPUMYIOTh 3 HACIHHS
pinaky. Ii ounmaroTs Ta J0aaI0TH METUIOBHI cnupT i Karamizatop (myr). Bepxui dpakuii miei cymimi i
CKIIaZaroTh OioAM3eNbHE MaTNBO. biora3z OTpUMYIOTh IEPEPOOKOIO BiIXOMIB CITLCHKOTO TOCIIOIAPCTBA Ta
Xap4oBoi IpoMuciioBocTi. IcHyroui cucremu TeroeHepromnocradands (CTEIT) npamorots sik B 6a30BoMy
PEKUMI Tax i 3a 3MiHHUMU TpadikaMy HaBaHTaKEHb.

Memoro pobomu € nocnimxenns epexrusrocTi CTEII 3 korenepamiitHuMu yCcTaHOBKaMH TIiJI 9ac po-
0OTH B IIUPOKOMY Jliana3oHi HaBaHTaKEHb.

OCHOBHUH TEKCT

PosrisineMo paiioHHY BOAOTPiHY KOTEIBHIO IPOTATOM POKY 3 MOCTIHUM TEIUIOBUM HAaBAaHTAXCHHSM
raps4oro BojonocTavyanHs, sike ckianae 20 MBt. Enextpoeneprist Ha BIacHi moTpeOH KOTEIbHI OepeThes
3 eNIEKTpOMepexi. B KOTenbHI MPOMOHYETHCSI BCTAHOBUTH TeIUIoHacocHy ycranoBky (THY) 3 mpuBomom
KOMIIPECOpa BiJl KOTeHEepaLiiHUX MOPIIHEBUX a00 ra30TypOiHHUX IBUTYHIB. Bubupaemo auzens Tummy

UM 26/26 enextpuuHoto notyxkHicTio 4400 kBt Ta TenmoBor nortysxHicTio 4160 kBT i razonopiiHe-
Buit aeuryH (I'TI/]) TCG 2032V 16 enextpuunoto notyxHicTI0 4300 KBT Ta TemmoBoro notyxHicTio 4160
kBTt [1], [2]. Takox Bubupaemo razotyp6inny ycranoBky (I'TY) tuny I'TY33-2,5MC enexTpu4Hor0 HO-
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TyxHICTIO 2350 kBT Ta TermoBoro motyxHicTioO 10920 kBT [3]. [TopiBHSEMO BapiaHTH KOTEIbHI 3 IIUMH
JIBUTYHaMH. BBaxkaTumMeMo, 110 OZIHAKOBHH €HEPTeTHYHHI €(EeKT LI BapiaHTH OTPUMYIOTh 32 IOTIOMOTOI0
€JIEKTPOMEPEKi Ta BONOTPIHHOrO KOTia. YMCIIOBI 3HAUEHHS KPUTEPil0 OLHKH BapiaHTiB OTpUMaHi 3a
JIOTIOMOT'OI0 TIPOTPaMHOI peajtizarii alropuTMy, CKIaJeHOTO 3a METOJIOM CHCTEMHOTo aHamizy [4]. 3a
UM METOAOM (QYHKIS SIKOCTI (KOPUCHOCTI) JOCIiIKYBaHOi cucTeMH (F) y HOpPMOBaHOMY BHIJISIAI Mae
TaKuil BUTJIS;

F(XI,X2,...,xn)=glkiE(xi)a (1)

Jie n — 3arajbHa KiJIbKiCTbh apaMeTpiB; F; (xl.) (i=1...n) — HOpMOBaHi OJHOMIpHI (PYHKIIIT KOPUCHOCTI;
k, — Barosi koedinieHTn.

3rigHo 3 anroputMom 3HadeHHs ¢yHkuii (X, X,,...,X,) OTPHMYIOTbCS B TaKiil MOCITiZOBHOCTI:

- CKJIaJIa€THCSl MaTEMaTHYHA MOJIENIb CHCTEMH;

- 32 JOMOMOT'0X0 MaTEMATHYHOT MOJIEITi BU3HAYAIOTHCS 3HAUYCHHS QYHKIT F(X),X,,..., X, ).

MaremaTnyHa MOJIeNIb CUCTEMH Ta ii MporpaMHa peanizalis CKIaJaroThCsi aBTOMaTUYHO B IPOLIEC] Mi-
arnory excrnepra (kopuctyBada) 3 EOM B mociinoBHOCTI:

- IpU3HAYEHHs KPUTEPiiB X; Ta iX HAUTipmIMX Ta HAWKpPaIUX PiBHIB;
- BU3HAYEHHs OJHOMIPHUX (YHKIIH KOPUCHOCTI F; (xl-) ;

b

- BU3HAUCHHS BaroBUX KOCQIIliEHTIB kl. .

BusnaueHds ogHOMIpHHX (YHKITIH Fl-(xl-), SIK€ BUKOHYETHCS €KCIIEPTOM, 3IIHCHIOEThCS TpadidHo,

puc. 1. [Ins KOKHOTO 3 mapaMeTpiB X 3aJal0ThCsl HOro HaWTipIle Ta HaiKpalle 3HaYeHHS. 3HaYCHHIO

Hariprumit

X; =X BIIMIOBiTa€, 3HA4YEHHS OAHOMIPHOI (YHKIIi, MO0 JOPIBHIOE HYNIO, a 3HAYCHHIO
akpanmi - . .
x; =x; P pinnoBinae sHavenns, mo nopiHIoe 1, T06TO
0.x = xﬂaﬁripme_
)= e 2)
HauKpaie
1,x; = x"EPae,

Tpetst Touka Ha Tpadiky BH3Ha4daeThes 3a gornomororo norepei 50/50. ExcniepT npusHavae Takuid ae-

. o . o . JeTepM . . RV
TepMiHoBaHUi ekBiBaneHT ([IE), 3 skum iforo kopucHicts F; | x; JTIOPIBHIOE OYIKyBaHii:
F, (x2emem ) = 0,5 (xairiome ) 1o, 5z (fiane ) _ g 5. 3)
I'padixu anmpoKCHUMYIOTBCS TapaOoiyHUMU (DYHKITSIME, SIKi 1 € PIBHIHHAMU OJXHOMIPHUX (DYHKITiit
KOPHUCHOCTI.
A Fi(x) Barosi koedillieHTH k; OLIHIOIOTHCS B [BA €TaIlM: CIIO-
1 YaTKy BOHU PAHKYIOTHCS 3a MPIOPUTETHICTIO, & IOTIM BU-
— 3HAYAIOTHCS YHCEITbHI 3HAYEHHS BaroBux KoedirieHTis. Lle

BUKOHYETHCS IIIIIXOM BCTAHOBJICHHS I[IHHICHUX CITiBBIZHO-
meHb MK Kputepisimu. Lli criBBiAHOIIEHHS BH3HAYalOTh
0.5._ MOXITUBY 3MiHY OIIHOTO KPHTEpil0 32 PaxyHOK iHIIOTO.
3mifiCHIOETBCA TaKa OIiHKa KOe(illieHTiB, sK 1 B pa3i moby-
noBr oaHOMIpHEX GyHKUIH F;(x;), 3a 6Ge3nocepenHboro

° »x; YUacTIO eKCIepTa.
x| e Tenep, Matoun 3HaueHHS KOe]ilLi€HTIB k; Ta 3HAIO4U
Purc. 1. TloGyi0Ba oHOMipHIX (yHKitiii BUIJIs OHOMIpHUX (yHKUiH F; (x; ), MO’KEMO O0YHCITIO-
xopucnocri F;(x;) BATH | 3HAYCHHS MHOXUHHOI QyHKUiT F(X[,X,,..., X, ) .

Kpurepii nopiBHsSHHS BapiaHTiB 3BeAeHi B Ta0m. 1. YucenbHi naHi KpUTepiiB BU3HAYATNCS 32 PE3YJib-
tatamu poOiT [5]—[8]. Pe3ynbraTu orinku BapiaHTiB (YHCeNbHI 3HaYeHHS (PYHKIII KOPHCHOCT1) HaBeACHI
TaKoX B Tao. 1.
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Tabmus 1
Kpurepii oniHKH Ten10BUX ABUIYHIB, IX YHce/IbHi 3HAaYCHHS Ta 3HAYeHHs GyHKUil KopucHoOCTI

= > >

= |z = : ] E

< = ;4 2 =) = B

5 g g£m 5 = © s

= | Eg5 | 2z | € | £5 | FE | &
Kpurepii s &= § § S EF § § 'i

a < ¢ = < = T

= T H o = - < >

= R I - a

= ~ —~ =
KaniTanoBkiaeHHs, MJIH Y. O. 6,6 6,6 6,6 6,6 7,3 7,3 7,3
3aTpatu Ha MAMBO, MITH Y. 0./piK 4,61 2,79 5.56 2,61 2,59 5,86 5,26
3aTpaTy Ha KamiTalbHUI PEMOHT, MIIH Y. O. 2,64 2,64 2,64 2,64 2,92 2,92 2,92
Moropecypc, rox. 240000 | 240000 | 240000 | 240000 100000 100000 100000
BigHocHUI piBeHb HETATUBHOTO BIUIMBY Ha
nepconan, % 57,5 57,5 57,5 57,5 36,3 36,3 36,3
BinHocHa iMOBIpHICTE 6€3BiIMOBHOI pOOOTH 0,96 0,96 0,96 0,96 0,98 0,98 0,98
KinpkicTs kamiTaasHUX peMOHTIB 3a 10 pokis 1 1 1 1 2 2 2
Bukuau CO,+NO,, Ton/pik 10524 22696’7 12579 2373 1532 11100 8771
TennoBa NOTYXHiCThb, KBT 4160 4160 4160 4160 10920 10920 10920
Enextpuuna notyxHicts, KBT 4300 4300 4300 4300 2350 2350 2350
DyHKILIisA KOPUCHOCTI 0,66 0,8 0,4 0,82 0,6 0,25 0,3

y P

Sk BuaHO 3 Tabauil, kpamum € Bapiant 3 ['TI/] Ha Giorasi. BusHauumo CTifKICTh OTPUMAHOTO PE3YyJib-
TaTy JI0 3MiHU MPIOPUTETIB OLIHOK JBUTYHIB. JJIsl IOTO, JIOJAaTKOBO JIO MEPIIOro, HaBeCHOro B Ta0. 1
BapiaHTa MOCIIIOBHOCTI KPUTEPIiB, PO3TIITHEMO APYTHH (CHEpTeTUIHNM) Ta TPETiH (€KOJIOTIYHMIT) Bapia-
HTH. BapianT 2 (eHepreTuuHmii). B HbOMY HOCHIZIOBHICTh YOTHPHOX MEPIINX KPUTEPIiB TaKa: eIeKTpHUIHA
MOTY>KHICTh TeHepaTopa, KBT; TemnoBa nmoTyxHicTh, KBT; 3aTpaTi Ha manuBo, MJH y. 0./piK; KamiTaloBK-
TafieHHs, MITH y. 0. BapianT 3 (exonoriyawmii). B HhOMy MOCITiTOBHICTh YOTHPHOX MEPIINX KPUTEPIiB Taka:
Bukuau CO,+NO,, TOH/piK; piBeHb HETaTUBHOTO BIUIMBY Ha TepCcOHal, %; HMOBIpHICTh 0e3BiAMOBHOI
poOoTH, B. 0.; 3aTpaTH Ha MaJIUBO, MJIH Y. 0./piK. Pe3yibpTaT po3paxyHKiB oAaHi B Tad. 2.

Ta6mus 2
3Ha4yeHHs QYHKUIT KOPHCHOCTI /11 €eHEPreTHYHOI0 Ta eKOJIOTiYHOro BapiaHTIiB MOCJIiI0BHOCTElH KpUTEpiiB
B3 RS >
< < < 5
S = = = g = S =
= < 2 = S < 2 < Z o= < 8
o B = Z = '8 =2 =2 == T %
Bapiantu 5 S = = g 2 = & > F > © >
’ it | EE| 2 | E€ | E§ |ESE| E¢
=& = & = .8 = & s &
= It = ]
= (=% «<
= E =
Enepretnunnit 0,77 0,81 0,7 0,82 0,3 0,2 0,22
Exomnoriunmit 0,12 0,37 0,41 0,6 0,87 0,09 0,7

Sk BuaHO 3 TaO. 2, kpauwm € 3HoBy I'TIJ] Ha Oiorasi. Lleit nBuryH 3acrocyemo juis npusoay THY.
Poszpaxynok THY mnokasye, mo 3a TemiepaTypu KoHAeHcamii ¢ppeony, ska aopiBHIoe 70 °C, HOTYXHiCTh
KoHIeHcaTopa ckmane 10,7 MBr. CymapHa TemsoBa MOTY)XHICTh KOT€HEpaumiiHOi Ta TEMJIOHACOCHOI
YCTaHOBOK ckiaze Oinst 15 MBT, a TepMmiH OKyImHOCTI ycTaHOBOK — 5 pokiB. OTxe KOoreHepalliiHi ycTa-
HOBKH 32 1X po00TH B 6230BOMY pEXKHUMi € e()eKTHBHUMH.

PosrisineMo e(eKTHBHICTh KOTEHEpaLiiHUX YCTAHOBOK 33 3MIHHHUX PEXHMIB POOOTH Ha HpPUKIaIi
CTEII ninmpuemctBa. TeroBe HaBaHTakeHHS mianpueMctsa (3 MBT) 3a6e3neuye BogorpiiiHa KOTeTbHS
Ha ra3oBoMy nanupi. EjekrpoeHepreTruHi moTpeOu 3abesredye eIeKTpUYHAa Mepexa. MakcumalibHa
CTHOKMBaHA €IEeKTPUYHA MOTYXHICTh MiAnpreMcTBa ckiagae 4,3 MBrt. [TlignpuemctBo npaioe 6500 ro-
JIUH B PiK 32 BIJHOCHUX ENEKTPUYHHX HaBaHTaxeHb: 1...5 %; 0,854...50 %; 0,66...20 %; 0,509...10 %;
0,253...5 %; 0,153...5 %; 0,112...3 %; 0,047...2 % . MeTor0 NOJaIbIINX JOCTIIKEHb € BUSHAUCHHS IOIIi-
nbpHOCTI 3aMinM icHytouoi CTEII xoreHepauiiHUM TEMJIOBUM JABUTYHOM. 3a/ladyaMi pOOOTH € PO3paxyHKH
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ekciuTyaTariitaux 3arpar Ha icHytoay CTEII ta Ha BapiaHTH 3 IU3EIBHUM Ta Ta30TYypOIHHUM JIBUTYHAMH
Ha PIJIKUX TAJIMBaxX MOTYXKHICTIO 110 4,3 MBT. 3a METOIMKOIO TEIIOBOIO po3paxyHKy au3ens [1] ckiane-
Ha Tporpama, 3a JIOIIOMOTOK K0T BUKOHAHI PO3PaXyHKH JBUTYHA, IO TMPAIFOE HA U3EIBHOMY IajuBi
(/1IT) Ta Ha 6iogm3ensHOMY nabHOMY (BI1). [lopiBHSIHHS pe3yabTaTiB PO3PaxyHKIB MOKA3YIOTh:

- pizaun eextuBHUX nutomMux Butpat bII Ta 11 cknagae 32 r/kBTt - rog;

- 3 M ABUIIEHHSIM YaCcTOTH 00epTaHHs KojiaBana pizHuIyl KK/ 3MennryeTnes;

- iHTeHCUBHICTh 3HMXKeHHS edexTrBHOro KKJI 31 30iIblICHHSIM TeMIIepaTypH 30BHIIIHLOTO CEPEIO-
BUIIA O/THAKOBA;

- B iHTepBaii cryneHiB TucKy 12...16 KKJI mu3ens 3pocrae. KK/ Gioam3enst 3pocTae 10 CTyIeHS THC-
Ky 14, a 1aini HeCyTTE€BO 3HUKYEThCS;

- 31 3pOCTaHHAM CTyIeHs Bigmadi Ternoty B oxonoguuky KKJI 3poctae 3 0qHaKOBOIO iHTEHCHBHICTIO;

- 3 TMABUILEHHSAM TEMIIEPaTyPH OXOJIOKYBAIILHOTO areHTa Ha BXoJli B oxonoaauk auryna KKJI Oio-
JTU3eIIsl 3HIKY€ETHCS IHTEeHCHBHIIIIE.

Pospaxynoxk icayrouoi CTEII mignpuemcTBa mokasas, 10 PivHI €KCIUTyaTalliifHi 3aTpaTH CKIIAIAr0Th
70,6 MJIH T'pH., @ KOTEJIbHA € 30UTKOBOIO. PiuHi ekcIutyartaniiiai 3aTpaTu Ha BapianTH 3 nu3eneMm ta ['TY
BH3HAYAIINCH 32 (OPMYIIO0:

3

©KC.pIuH.An3.

= 311 + 3peM + 33apn + 3Tpchn + C}:[Onnam - Crrpon ’ (4)

Ae 3, — 3arpaT¥ Ha NaIMBO; 3., — 3aTPaTh Ha PEMOHT; 3., — 3aTPaTH Ha 3apILUIaTy AM3eTicTam

3apI

(TypOinicTam); 3 — 3arpaTHl Ha TpaHCMOPTyBaHHs mammBa; C — 3arpaTH Ha 3aKyIIiBIIO

TpaHCIl JOIUIaTh

TEIUIOBOI CHEprii, HeIOBUPOOICHOT KOreHepaliiHo ycTaHoBKoW0; C\, — BHpYYKa BiJl IPOJAXy Hal-

JIUTIIKOBOI TETIOBOI CHEPTii.

Po3paxyHKH 3a JOMOMOTOI0 KOMIT'IOTEpHHUX MPOrpaM MOKa3aliy, U0 pidHi eKCIUTyaTalliiHi 3aTpaTu Ha
JU3eNbHY YCTaHOBKY ckianu 89,7 muH rpH. Piuni ekcrumyaraniiiHi 3aTpaTét Ha Ta30TypOiHHY YCTaHOBKY
ckiany 98 mMiH rpH. ToOTO, HaBITH O0€3 BpaxyBaHHS 3aTpaT Ha NMPHUAOAHHS ABUTYHIB, B IIbOMY BHITAJIKY
BOHHM ce0€ HE BUIIPABIOBYIOTh.

BucnoBku

1. Po3rnsHyTi BapiaHTH 3aCTOCYBaHHSI KOTCHEpaIliiiHiX JBUTYHIB B palOHHIN BOJOTPiiHIN KOTENbHI 3
HOCTIMHUM TEIUIOBUM HaBaHTa)KEHHAM Iapsiuoro BOJONOCTaYaHHS.

2. MeTooM CHCTEMHOIO aHajli3y BU3HAYECHO, L0 HAMKpaIlUM € BapiaHT 3 ra30MOPIIHEBUM JABUTYHOM
Ha Oiorasi.

3. 3acTocyBaHHsI KOT€HEpaliiHUX ABUTYHIB B BOJOTPiHHIM KOTEJbHI 3 MOCTIHHUM TEMJIOBUM HaBaH-
T@KEHHSIM € JOLUIbHUM. TepMiH OKYMHOCTI TEIJIOHACOCHOI YCTAHOBKU 3 Ta30MOPIIHEBUM MPHUBOAOM
CKJIaJiae 5 pOKiB.

4. PosrsiHyTa cucteMa TertoeHepromnoctadanss mianpueMmcrsa (CTEII), B skiil TETUIOBY eHEpTiro 3a-
OesIeuye BOJOTpiiiHa KOTENBHS Ha Ta3i, a eNEKTPUIHA CHEPTis OepeThCs 3 eIEKTPOMEPEKI.

5. BukonaHi po3paxyHKH pIYHHX eKCIDTyaTalliifHuX 3arpat icHytodoro Bapianta CTEII ta BapiaHTiB 3
KOTreHepaliiHUMH JBUTYHaMd. Pe3ynpTaTm po3paxyHKIB MOKa3aid HEJOLUIBHICTh 3aMiHM iCHYIOYOI
CTEII xorenepaniiHumMu aApuryHamu. [IpuumHamMu mboro €: JOJAaTKOBI €KCIUTyaTalliiHi 3aTpaTd, 3MEH-
mienHss KKJ[ nBUTYHIB 31 3MEHIIICHHSAM HaBAaHTAXKEHHS; BUCOKA BapPTICTh JBUTYHIB. Uepe3 sKOPCTKY 3aJIeK-
HICTh MK €JIEKTPHYHOIO Ta TEIUIOBOIO MOTYXKHOCTSIMH, 31 3HIDKSHHSIM HaBaHTaXKEHHS JIBUT'YHA, HEOOXiHa 3a-
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0. M. Golovchenko'
0. M. Nanaka'

Complex Assessment of Cogeneration Installations on Biofuel
at Work Basic and Variable from Basic Loading Mode

'Vinnytsia National Technical University

The efficiency of cogeneration plants on biofuel in the base and distinct from the basic operating modes is esti-
mated. Cogeneration plants with piston and gas turbine engines and with heat exchangers for water heating with
exhaust gases have a fuel efficiency of more than 90%. The engines of these units operate on liquid and gaseous
fuels, which are problematic for Ukraine, and therefore, the volumes of biodiesel and biogas use for them are in-
creasing. The existing heat and power supply systems (HPSS) operate both in the basic mode and in variable load
schedules.

The effectiveness evaluation has been carried out using the system analysis method.

There has been considered a district water heating boiler with a constant load of hot water supply during the year,
which is 20 MW. Electricity for the own needs of the boiler is taken from the power grid. In the boiler room it is pro-
posed to install a heat pump plant (HPP) with a compressor drive from cogeneration piston or gas turbine engines.
The method of system analysis showed that the use of cogeneration engines in a water-heating boiler with a constant
heat load is reasonable.

Also, the efficiency of cogeneration plants under the variable operating conditions is considered on the example of
the enterprise HPSS. The thermal load of the enterprise (3 MW) is provided by a water-heating boiler house with gas
fuel. Electricity needs are provided by the electrical network. The maximum consumed electric capacity of the enter-
prise is 4.3 MW. The enterprise operates 6500 hours a year under relative electric loads. In this case, the performed
calculations showed the inexpediency of replacing the existing HPSS with cogeneration engines. The reasons for this
are: additional operating costs, a decrease in the efficiency of engines with reduced load, high cost of engines.

Keywords: cogeneration installation, biofuel, heat engine, system of heat supply.
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A. M. TosioB4enko’
E. H. Hanaka'

KommniiekcHasi 0OlleHKa KOreHepalMOHHbIX YCTAHOBOK Ha OMOTOIINBE, Pado-
TAKIIUX B 0230BOM U OTJIMYHBIX OT 0230BOr0 pe:KUMAaX HATPY3KH

IBI/IHHI/ILIKI/lﬁ HalMOHAJIbHbIN TEXHUUECKUH YHUBEPCUTET

OueHeHa agpgpekmusHocmb pabombl KO2eHepauUOHHbIX yCmaHO80K Ha buomornuee 8 6a3080M U OMIIUYHbIX OM
6a308020 pexumax pabomsl. KoeeHepalyuoHHblE yCMaHOBKU C MOPWHESbIMU U 2a30mypbUHHbIMU O8u2amernsmu u C
menoobMmeHHuKkamu rnodozpesa 800bi 8biX0MHbIMU 2a3amu umerom K[ ucnonb3oeaHus monnusa 6onee 90 %. [su-
eamenu amux ycmaHo8oK pabomarom Ha npobrneMHbix 0551 YKpauHbl XUOKUX U 2a3006pa3HbIX moriueax, U noamomy,
obbembl ucnonb3o8aHus buodusens u buozasa 0na Hux ysenu4qusaromcsi. Cywecmsyruue cucmemMsl Mernio3Hepeo-
cHabxeHus (CTOC) pabomarom Kak 8 6a3080M pexume mak u ¢ NepeMeHHbIMU 2paghukamu Hagpy30K.

OueHka aghghbekmugHOCMU OCywWecmearsnach ¢ NoMowbo Memoda cucmemMHoO20 aHanusa.

PaccmompeHa palioHHasi 8000HaspesameribHasi KomersibHasi ¢ MoCMOosiHHOU 8 medyeHue eo0a Haepy3kol 2opsiHeco
800ocHabxxeHusi, komopoe cocmassnisiem 20 MBm. SnekmpoaHepausi Ha cobcmeeHHbIe HyX0bl KomesibHoU bepemcsi u3
anekmpocemu. B komenbHoOU npednazaemcs ycmaHO8UMb MernIoHacocHy ycmaHosky (THY) ¢ npusodom Kommnpecco-
pa om Koz2eHepaUUOHHbIX MOPWHEBLIX Unu ea3omypbuHHbix dsueamernel. Memod cucmemHo20 aHanu3a rnokasais, 4mo
rnpuMeHeHue KozeHepayUuoHHbIX 0guzameriell 8 B000HagpesameribHOU KomesbHOU € MoCmMosIHHOU mernnoeol Hagpy3kol
uenecoobpasHo.

Takxe paccmMompeHa 3¢hgheKmuUBHOCMb KO2eHepaUUOHHbIX YCMaHOBOK MpU MepeMeHHbIX pexumax pabombi Ha
npumepe CTOC npednpusimus. Tenmosyto Hazpy3ky npednpusmus (3 MBm) obecnedyusaem goOoHazpesamesibHasi
KomersnbHasi Ha 2a3080M moruge. dnekmposHepaemuyeckue rnompebHocmu obecredusaem 3reKmMpuyecKkasi ceme.
MakcumansHas nompebrnsgemas anekmpuyeckass MowHocms npednpusamusi cocmasnsem 4,3 MBm. [lNpednpusmue
pabomaem 6500 yacos 6 200 rnpu OMHOCUMESbHbIX 3/IEKMPUYECKUX Hagpy3kax. BbinonHeHHbie pacdemsl roka3sanu
HeuenecoobpasHocmb 3ameHbl cyuecmeyroujeli CTOC KozeHepauyuoHHbIMU dguzamensamu. [MpuyuHamu amoeo sernis-
tomcesi: 0oMonHUMernbHbIE 3KCrTyamayuoHHble 3ampamsl, ymeHbweHue Kl dsueamenell ¢ yMeHbWEHUEM Haz2py3KU;
8bicokass cmoumocms dgucamened.

KnioueBble cnoBa: KOreHepauuoHHasaA yCTaHOBKa, 6unoTonnmeo, TENNOBOW ABUraTenb, cuctema TeI'IJ'IOSHeprOCHa6)KeHVIH.
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