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Abstract. Gas turbine generators are the base of the electricity industry in Libya. The gas turbine operation conditions in
Libya are characterized by high intake air temperatures and their fuel efficiency decrease, thus requiring the intake air cool-
ing. The absorption lithium-bromide chiller and the absorption aqua-ammonia and refrigerant ejector chillers using the tur-
bine exhaust gases heat are considered as waste heat thermotransformers; the former provides the gas turbine intake air tem-
perature decrease down to 15 °C, while the latter — to 10 °C and lower. The assessment of fuel saving has been performed.
It is achieved due to the gas turbine inlet air cooling down to various temperatures carried out by thermotransformers of
different types for the regions of Libya where the turbogenerators electricity production is concentrated. It was shown that
the gas turbine intake air cooling down to the temperatures of 10 and 7 °C by the absorption aqua-ammonia and refrigerant
ejector chillers provides 1.5...2.0 times larger annular fuel saving as compared to the absorption lithium-bromide chiller
providing the gas turbine intake air temperature decrease down to 15 °C. As a result, the higher efficiency of the gas turbine
intake air deep cooling down to the temperatures of 10 and 7 °C by the absorption aqua-ammonia and refrigerant ejector
chillers was proved. The annular fuel saving due to the air cooling at the inlet of gas turbine generators by thermotransform-
ers of different types was assessed for the regions of Libya where the electricity production is concentrated.

Key words: gas turbine generator; fuel saving; absorption lithium-bromide chiller; refrigerant ejector chiller; absorp-
tion aqua-ammonia chiller; intake air cooling; exhaust gas waste heat recovery; climate conditions.

AHHoTanusi. BeiroHeHa o1ieHKa ro10Boi SKOHOMHH TOIUTHBA 33 CUET OXJIAXKACHHMS BO3/yXa Ha BXOJIE ra30BbIX TypOUH
JI0 Pa3HbIX TEMIIepaTyp TEPMOTPaHC(HOPMATOPAMH PA3HBIX THIIOB I PErMOHOB JIMBIH, B KOTOPBIX COCPEAOTOUECHO ITPO-
M3BOJICTBO AJIEKTPUYECKON HEPIuH ra3otypooreneparopamu. [lokazano, 4Tto oxJiaxIeHHe BO3AyXa Ha BXOJE Ia30BbIX
TypOuH 10 10 1 7 °C B aGCOpOIMOHHO BOIOAMMHAYHOH U XJ1aJJOHOBOW 3KEKTOPHOHN XOJIOAMIBHBIX MAaIIMHAX o0ectie-
gymBaet B 1,5...2,0 pa3a 60IbIIyI0 TOTOBYIO SKOHOMHUIO TOIDIHBA IT0 CPABHEHUIO ¢ a0COPOIMOHHOI OpOMICTO-TUTHCBOM
XOJIOAWIIbHOM MaIIMHOM, oOecIiedrnBaroIias CHIKEHHE TeMIIepaTyphl BO3AyXa Ha BXOJE Ta30BbIX TypOuH 110 15 °C.

KuaroueBble cioBa: ra3oTypOoreHeparop; SKOHOMHS TOIUIMBA; aOCOPOIIMOHHAS OpOMHUCTO-TTUTHEBAs XOJIOIMIIBHASL
MalliHa; XJIaJOHOBask MKEKTOPHAS XOJIOAWIbHAS MallluHA; aOCOPOLMOHHAs BOIOAMMHAYHAs XOJIOAMIbHAS MAINHA;
OXJIaXKJICHHE BCACHIBAEMOT0 BO3/IyXa; YTHIN3aLUs COPOCHOHN TEIUIOTHI BBIITYCKHOTO ra3a; KIIMMaTHYeCKUE YCIOBHSL.

AHoTanis. BiukoHaHa oriHka eKOHOMIT ITajIMBa 3a paxyHOK OXOJIOJKEHHS IMOBITPsI Ha BXOJII I'a30BHUX TYpOiH JI0 pi3HUX
TeMIieparyp TepMoTpanchopMaropaMu pi3HUX THIIB JUIs perioHiB JIiBil, B sSKMX 30Cepe/lkeHO BUPOOHHIITBO €JIeK-
Tpu4HOi eHeprii razorypooreneparopamu. [TokazaHo, 1110 0XOJIOKEHHs ITOBITPsI Ha BXO/1 Ta30BUX TypOiH 70 1017 °C
B aOCOpOIIiiiHIi BOgoaMiavHil i XJTaJJOHOBIH €KECKTOPHIN XOJOAMIBHIX MallnHaxX 3abe3mneuye B 1,5...2,0 pa3u Oiibiry
piuHY €KOHOMIIO NaJIBa MOPIBHSIHO 3 a0COPOIIHHOI OPOMUCTO-JTITIEBOIO XOJIOAMIBHOIO MAIIIMHOIO, siKa 3a0e3redye
3HW)KEHHSI TEMIIEPaTypH MOBITPs Ha BXOJ1 ra3oBux TypOiH o 15 °C.

Kurouogi ciioBa: ra3otypOoreHeparop; eKOHOMIs ayinBa; abcopOIiiiHa OpOMUCTO-JIITIEBA XOIOMIIbHA MAIITIHA; XJIa-
JIOHOBA €KEKTOPHA XOJIOMIbHA MalliHa; abcopOIiiiiHa BoioaMiayHa XOIOJUIbHA MalllMHA; OXOJIO/PKEHHS] BCMOKTY-
BAHOTI'0 MOBITPSI; YTHIIi3allisl CKUJHOT TEIJIOTH BUITYCKHOTO ra3y; KJIiMaTHYHiI yMOBH.
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IIOCTAHOBKA IMPOBJIEMBbBI Hapy»KHOTO BO3/lyXa Ha BXOJIE { W CHIIKAETCA C e¢ T10-

OcHOBY 2neKTposHepreTudeckoi orpaciu Jlusuu
COCTABJIAIIOT Ta3oBble TypOoreHeparopel. B coorser-
cTBMM C oObeMaMu TIOTpeOJeHUs M TPOU3BOJCTBA
JMEKTPOIHEPTHH  OOIIECHAMOHANIbHASL CETh JJIEKTPO-
crannuii (3C) cymmapHoit momHoctsio 5000 MBT pas-
6urta Ha 6 pernonanpHbIX: Tpumomu (32% cymmapHOi
momrHocTH Beex DC), benrasu (15%), 3amamgnblii peru-
oH (20%; 3aBua, Henyrt, 3enTan), ueHrpanbubiid (18%:;
XoHn, Cupt, Mucpar), Boctounslii (6%; [llaxar, TyOpak,
Canyn), Oxnsiit (9%; Jxamy, Cada, Kodhpa, Mop3ek)
[1]. TormBHast >QPEeKTHBHOCTH TAa30TYPOMHHBIX yCTa-
HoBoK (I'TY) cymecTBeHHO 3aBHCHT OT TEMIIEPaTypbI

BBIIEHHEM. TaK, TTOBBIIEHNE TEMITEPATYPHI £ Ha BXOIE
I'TY LM2500+ pupmbr «General Electric» (N, =27 MBt
npu ¢ =15 °C) na 10 °C seeBaet chmkenne KIIJ[ na
2% ¥ COOTBETCTBYIOIEE BO3pacTaHHE YIEIBHOIO pac-
X0/1a TOIUINBA be, ama ['TY LM1600 (Ne =15 MBrT) —
npuMepHo Ha 1,6% [2]. VI3-3a MOBBIIIEHHBIX TEMIIepaTyp
BO3/yXa ¢ =~ Ha BXOJIE JJIEKTPOr€HEPUPYIOIINE MOITHOCTH
I'TY oxassiBatorcst Ha 15...20% HIKE yCTaHOBICHHBIX
[1]. ToaToMy mpobIeMa OXJTaXKICHUS BO3AyXa Ha BXOJE
I'TY crour B anepretuke JIuBUM ocTpoO.

Knumarnaeckas kapra JIuBnm xapakrepusyercs 3Ha-
YUTENBHBIMU PA3IMUMSIMH TEIUIOBIAKHOCTHBIX YCIOBUI
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skcrutyarauus I'TY (Temmeparypsl ¢ , OTHOCHTENBHOM
BIQKHOCTH @ HApY/KHOTO BO3yXa), H IPEXkE BCETO
B YKa3aHHBIX 6 PeroHax, B KOTOPbIX CKOHLIEHTPUPOBAHO
MPOU3BOJICTBO AJIEKTPOIHEPTHH T'a30TypOUHHBIMH DJIEK-
TPOCTaHLMAMMU.

AHAJIN3 OCJEJTHAX
NCCJEJTOBAHUI U TYBJINKA LN

I'myOuHa oxnakaeHWss BoO3ayXxa TepMoTpaHcdop-
MaTopamH, HUCHOJIB3YIOUIMMH TEIUIOTYy Ta30B, a CIe0-
BaTeJIbHO, U MOJTy4aeMbidi 3()(PEKT B BHJIEC COKpAIICHUS
MOTPEOJICHHS TOTUTUBA OTPAHUYUBAIOTCS TEMITCPATY POt
¢ XJIaJIOHOCUTENs (XIIalarenTa), NoJaBaeMoro B BO3ly-
xooxynanutenb Ha Bxone I'TY. Tak, npu ucnoab30BaHUU
B Ka4eCcTBE XJAJareHTa O030HOOE30IMMAacCHBIX XJIaJOHOB
R142B u R600 B 3»KeKTOPHBIX TepMOTpaHCHOpMaTopax
(OTT) nnmu amMmMmaka B aOCOPOITMOHHBIX BOZOAMMHAY-
HBIX TepMmoTpancdopmaropax (BATT) [2, 3—6] Bo3myx
MOXET OBITh OXJAXICH 10 Temreparypsl ¢, = 10 °C
u paxe 7 °C (¢, = 2...3 °C), a B cilydae NPUMEHEHHUS
BOJIBI Kak XJajareHTa B aOCOpPOIIMOHHBIX OpPOMHCTO-
auTHeBbIX TepMmoTpanchopmaropax (ABTT) rtemmepa-
Typa OXJIaXkAEHHOro Bosayxa f, = 15...17 °C (¢, = 7 °C)
[3,4,7,8].

TemnnoBnaxHOCTHBIE MapaMeTpbl HAPYKHOTO BO3MY-
Xa XapaKTePU3yIOTCsI HE TOJIBKO CE30HHBIMU, HO U CYTOY-
HBIMH KOJIEOAHMAMH TEMIIEPATYPEI £, @ CJIEJI0BATENLHO,
BEJINYMHBI €€ CHIKEHU Al =¢ —1 B IIPOIECCE OXTIAK-
JICHHUST ¥ COKPAIICHHs MOTpeOieHus Torumaa. [losTomy
OIICHKY (P(PEKTHBHOCTH OXJAXKICHUS B BHIC YKOHOMHUH
TOILTMBA CJIEAYET TMPOU3BOAUTE C YUCTOM TEKYIIHX 3HA-
YEHUH TEMIIEPATYphl HAPYKHOTO BO3MyXa f VI/I TeMIe-
paTypel OXII&KIEHHOTO BO3IyXa / ,, 3aBUCALIEH OT THIA
TepMoTpanchopmaropa.

HEJb PABOTBI — orenka ToriuBHOU 3 dexTus-
HOCTH OXJIXICHUS Bo31yXa Ha Bxozae [ ' TY u Be1OOp THIIa
TepMoTpaHchopMaropa, CiieyeT IMPOU3BOAUTH C YIETOM
TEKYIIMX 3HAYeHUH, 00ECIEeUnBAIOLIEr0 JIOCTHKEHUE
MaKCUMaJbHOrO dS(pQeKra ¢ yd4eToM KIUMaTHYeCKUX
YCIIOBHIA DKCILTYaTalliu B pa3HbIX peruoHax JIueuu.

N3JI0KEHUE OCHOBHOI'O MATEPHUAJIA

[myOuna oxmmaxaeHus Bo3ayxa At ¥, COOTBETCTBCH-
HO, TosiydaeMblil 3dexT OT oXiaxJIeHus BO3JyXa Ha
Bxoyie I'TY B BUJie DKOHOMHU TOIUIMBA 3aBUCSIT HE TOJIb-
KO OT TEKyIIEH HAapyKHOU TEMIIEPATypPhl ¢ , HO U OT KO-
HEYHOH [ ,, KOTOpas ONPENENSETCS TUTIOM TEPMOTPAHC-
¢dopmaropa: B ABTT — npu oxiaxJIeHuu BO3IyXa JI0
t,=15..20°C; 8 OTT — o ¢, = 10 °C n nuxe.

Meronrka oueHkH 3()(EKTHBHOCTH OXJIAXKICHUS
Bo3ayxa Ha Bxoge I'TY [9, 10] mo3Bonsier BEIOpaTh miy-
OWHy OXJTaXXIeHHs — KOHEUHYIO TEMIIEpaTypy £ , H, Clle-
JIOBAaTeJIbHO, THIT TepMOTpaHc(opmaTopa Uil KOHKPET-
HBIX KITUMaTHIecKux ycrnosuit: ABTT — ¢, =12...15°C,
BATT wmmu OTT — ¢, = 7...10 °C n1s KIMMaTHIeCKHX
YCIIOBUH PErnoHa.
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Hnsa I'TY ¢ oAMHAKOBBIM BIMSTHUEM OXJIaXKICHUS
BO3JyXxa Ha BXOJE€ Ha TOIUIMBHYIO 3((EKTHBHOCTS,
T. €. OJMHAKOBOM BEJIMYMHOM YMEHBIUCHUS YIEJIbHO-
ro pacxona tornusa Ab,, npuxonsuieiica va 1 °C cuu-
JKEHUs Temreparypsl Bozayxa Ha Bxoje I'TVY: Abel“C =
=Ab,/ At, ipu olLieHKe roI0BOI 5KOHOMHUH TOILIMBA BECh-
Ma yJOOHBIM ITOKa3aTeNneM SBISeTCsS yAeabHas, MPUXO-
namasics Ha 1 kBt anekrpudeckoit momuoctu I'TY, 3ko-
HOMHUS TOIUIMBA BT_y1 = B, /N, xr/kBr, nony4aemas kak
B, = Z[(At, D] (A, /AL).

3aBUCUMOCTb YJENBHOU, mpuxofsmeiics Ha 1 kBt
anekTpuueckol momHoctd I'TY, rogoBoil 3KOHO-
muu tormmBa B = B /N, kr/kBT, nomy4enHoil xax
B, = Z[(Ar, 1)]"(Ab, /At ), npusesiena Ha puc. 1. Ilpu
9TOM HCXOJIWIM U3 TOTO, YTO MPU CHIDKEHHM TeMIlepa-
Typhl Bo3ayxa Ha Bxoze Ha | °C ynenbHBIN pacxopx To-
IUIMBa YMEHBIIAETCS Ha Beauuuny Ab .. = Ab, /At =
= 0,35 r/(xkBru).

3Hasg BEIMYUHY YAEIBHOTO IIOKa3aTens COKpa-
meHust pacxona torumBa Ha 1 kBt mommoctu I'TY,
B, = Z[(Ar, T)]"(Ab, /At ), kr/kBT, MOXHO JI€rko mo-
JIy4UTh TOIOBYIO SKOHOMHUIO TormBa B =B N = juis
I'TY mo6oi momnocTy, Hanpumep, N, = 10 MBT, u I'TY
CYMMapHOW MOIIHOCTBIO N, KOHEYHO, TIPU YCIOBHU
OJIMHAKOBOT'O YMEHBIIIEHUS yAEIHHOIO Pacxoja TOIUINBA
Ab , npuxonsmerocs Ha 1 °C cHUIKEHHS TeMIEpaTyphbl
Bo3ayxa Ha Bxome ['TY: Abeloc =Ab, /At.

Just ynoOcTBa nepecuera Ha JIpyriue MOIIHOCTH 3Ha-
YEHMS 110Jy4aeMOU IOJOBOM SKOHOMUU TOILIMBA 33 CUET
OXJIAKJEHUS BO31yXa Ha BXozae paccuutbiBasy aus ['TY
HOMHUHAJIbHOU MoITHOCTBIO 10 MBT (puc. 2).

00 »>ddexruBHOCTH OOJICE IYOOKOrO OXJIAXICHUH
Bozayxa 10 ¢, = 7...10 °C 8 OTT umu BATT no cpas-
HeHuto ¢ oxnaxaenuem no ¢, = 15 °C B ABTT mna kin-
MaTUYECKUX ycaoBuil I. Tpumosnn MOXHO CyauTh IO CO-
OTBETCTBYIOLIECH I'O0OBOM HKOHOMMHU TOIUIMBA B OTHOCH-
TenbHOM Buzie B /B . Ha puc. 3.

Kak BuiHO, O0Jee ITyOOKOEe OXJTaXICHUE BO3IyXa Ha
Bxone ['TY nmo temneparyp ¢, = 10 u 7 °C 8 OTT nnu
BATT o6ecnieunBaer B 1,5...2,0 pa3a O0JIbIIIyi0 rOI0BYIO
SKOHOMHUIO TOTIUBA 110 CPABHEHUIO C OXJIAXKACHUEM BO3-
nyxa 1o remueparypel ¢, = 15 °C B ABTT.

B, 1. KI/KBT
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TormBa B |32 roj B pesyssTraTe OXnaxACHUs BO3yXa Ha BXOJE
I'TY yio pasHbIX KOHEUHbIX Temmeparyp £, (r. Tpumomi, 2009 )
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Puc. 2. 3nHauenns ronosoii skonomun tommsa B . B pe-
3yJpTrare OXJaxJaeHus Bo3ayxa Ha Bxoxe ['TY mouiHocThIO
10 MBT 10 pa3sHBIX KOHEYHBIX Temreparyp ¢, (r. Tpumonw,
2009 1)

Ha puc. 4 nanbl 3Ha4€HUS TOJOBOW SKOHOMHH TOTUIH-
Ba B onmoit I'TY nomuHanbeHOH MomuOoCTRIO 10 MBT
TPY Pa3sHBIX KOHEYHBIX TEMIICPATYPax ¢, OXJIaXICHHO-
ro BO3AyXa Ha BXoje Ul 6 pernoHOB JIMBHUH, B KOTOPBIX
B OCHOBHOM DAaCIOJIOXKEHBI ra3oTypounusle 2C: 1 —
Tpunonu; 2 — benrasu; 3 — Ilaxar (BocTO4YHBII peru-
oH); 4 — XoH (ueHTpanbHbli); 5 — JxKano (FoXKHBI);
6 — HanyT (3anagHblil peruon).

[Tpu 5TOM IPUHUMAIIH, YTO TIPH OXJIAXKICHUH BO3LY-
xa Ha Bxone ['TY na 10 °C ynenbHbI pacxo] TOIJIMBA
COKpamaercs Ha Beauuuny Ab, = 3,5 r/(xkBru) [2-4].

Kak Buano, ekt or mpuMeHeHHs pa3HBIX CIIO-
co00B OXJTAXKICHHS BO3AyXa Ha BXoae KoHKpeTHOU ['TY
B Pa3HBIX TepMOTpaHC(HOpMaropax (COOTBETCTBEHHO,
TEMIIEPATYPHI £, OXJIAKAEHHOTO BO3/IyXa) CYIIECTBEHHO
3aBUCHT OT KJIMMAaTHYECKHUX YCIIOBHH PETHOHA, MPEBBI-
11asi, HalpUMep, JUIS IEHTPAIBHOTO U IXKHOTO PETHOHOB
(xpuBbIe 4 ¥ 5) MPaKTHYECKU B JIBA pasza €ro BEIHUHHY
JUTSI BOCTOYHOTO pernoHa (KpuBas 3).

[Ipu onieHKE CyMMapHOTO AJIsl 31EKTPOreHEPUPYIOIIEH
oTpaciu cTpanbl dPPEeKTa OT MPUMEHEHHS TOTO W HHOTO
criocoba oxJaxaeHus: Bo3ayxa Ha Bxoae ['TY (pazHbIMH
TepMoTpaHc(opMaTopamu) MOMHUMO BIMSIHUS CHHKCHHS
TeMIIepaTypbl BO3IyXa Ha BXOJIE Ha TOILTMBHYIO S (eKTHB-
HOCTb KOHKpETHBIX [ 'TY HE0OX0MMMO YUHUTHIBATh JIEKTPH-
yeckue MOoIHocTH aMekrpoctannuil (3C), cocpenoToueH-
HBIE B KaXJIOM U3 6 PErHOHOB (IIPH CyMMapHOM MOIITHOCTH
Bcex OC 5000 MBr): Tpunonu (32% cymmaphas MoIIl-
Hocth DC, wm 1600 MBT), benrasu (15%, 750 MBrT), 3a-
najubIi peruod (Hamyt, 3aBua, 3enran: 20%, 1000 MBr),
neHTpaibHbiid (XoH, Cupt, Mucpar: 18%, 900 MBrT), Boc-
tounbli (I1laxar, TyOpaxk, Canyn: 6%, 300 MBT), FOsxub1i
(Mxano, Caba, Kopa, Mopzek: 9%, 450 MBT) [1].

3HaueHust TOJI0BOM HKOHOMHH ToIIMBa B P 3a cuer
oxJaxxaeHus: Bo3ayxa Ha Bxoxe ['TY st ykasaHHBIX
6 PernoOHOB C YYETOM 3IEKTPHUECKOW MOIIHOCTH BCEX
OC, pacmojOKEeHHBIX B PETHOHAX, NPU Pa3HBIX KOHEY-
HBIX TEMIIEPATypax f, OXJaXIAECHHOTO BO3MyXa (PasHBIX
crocobax OXJIaXICHUs ) TPUBEACHBI Ha PHC. 5.
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Puc. 3. 3HaueHus romoBOil YKOHOMUH TOIUIMBA B PE3yJbTATE
oxnax/eHus Bo3yxa Ha Bxone I'TY 110 pasHbIx Temneparyp 7,
B oTHOCHTENbHOM BHjie B /B . (r. Tpumomm, 2009 t.):
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Puc. 4. 3nauenus rogoBoi YKOHOMUH TOILUIMBA BT oxnuont I'TY
HOMMHAJIBHON MoOIIHOCTBIO 10 MBT npu pa3HbIX KOHEUHBIX
TEMIIEPATYpax ¢, OXJAXKIEHHOTO BO3MyXa JUIs PErMOHOB Jlu-
BHH, B KOTOPBIX pacronoxeHsl razorypounnsie OC, 3a 2009 r.:

1 — Tpunonu; 2 — benrasu; 3 — Illaxat (BocTok); 4 — XoH
(uentp); 5 — Jxano (ror); 6 — Hanyt (3aman)

Puc. 5. 3HaueHus roJOBOM PKOHOMHHU TOILIMBA Bf 3a cyer
OXJIKAEHUS BO3lyXa Ha Bxoze Bcex I'TY anexkrpocranuuii 1uis
6 PErMOHOB NP KOHEUHBIX TEMIIEPATypax ¢, OXJaXkJICHHOTO
BO31yXa (pas3HbIX criocobax oxmaxaenus) 3a 2009 r.:

1 — Tpunonu (32%, 1600 MBrT); 2— benrasu (15%, 750 MBr);
3 — Illaxar (BocToK, 6%, 300 MBT); 4 — XoH (uienTp, 18%,
900 MBrT); 5 — JIxano (tor, 9%, 450 MBT); 6 — Hanyt (3anan,
20%, 1000 MBT)
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Kak BugHo, mpu oxnaxkaeHuu Bo3ayxa B ABTT
(t, = 12...15 °C) 3Ha4eHHUs TOTOBOH KOHOMHUH TOILIH-
Ba 32 CUET OXJIAKIEHUS Bo3ayXa Ha Bxoje I'TY s Bcex
I'TY OC u xnmumatuueckux yciuoBuid, Hanpumep, Tpumo-
nu (xkpuBast 1), cocrapmsiet 30000...48000 T, Torna kak B
BATT nmu OTT (¢, =7...10°C) —IT = 55000...68000 T,
T. e. mpuMepHo B 1,8...1,4 pa3a Gorble, 9TO CBUICTENb-
CTBYET O CYIIECTBEHHOW 3aBUCUMOCTH JKOHOMHUHU TO-
IUTMBA OT TIyOMHBI OXJIaXICHHs Bo3ayxa Ha Bxomae ['TY
W, CIIEIOBATEIbHO, THUIIA TePMOTpaHC(hOopMaTOpa.
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Hcexonsa u3 momnoctu I'TY Becex anekTpocraHuuil
B K&)KIOM U3 6 PETHOHOB PAacCUUTaHA TOA0BAst 3KOHOMHUS
ToriBa B P 3a cuer oxnakaeHus BO3/yXa OT TEKYLIEH
TEMIIEPATYphl HApy*)HOTO Bo3tyxa ¢ no ¢, = 10 °C
(BATT nmu OTT), ¢, = 15 °C (ABTT) u yBnaxuenuem
BO3MyXa J10 £ Ha Bxome I'TY 3a 2009 r. (puc. 6).

Kak BujiHO, ro10Bast 5kOHOMUs TOTIMBA B~ 32 cuer
oxnaxaeHus Bosnyxa Ha Bxozne I'TY Bo Bcex peruoHax
BeChbMa 3HAUMTEIbHAs, a €€ pa3Inuue OObICHIETCS
KIIMMaTH9eCKUMH yCIIOBUSIMHU PETHOHOB (COOTBETCTBEHHO
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Puc. 6. T'onoBas 5koHOMHUs TorMBa BP 32 c4UET OXJakJIEHUs BO3TyXa OT TEKYIIEH TEMIEpaTypbl HApYXKHOTO BO3IyXa £ JIO
t,=10°C (BATT nm OTT), ¢ , = 15 °C (ABTT) n yBnaxkueHreM Bo3yxa 1o ¢ Ha Bxoze Beex I'TY onekTpocTanmii 6 pernoHos

3a 2009 1.
B

P
T10

—maput, =10°C;B_ P—mput =15°C;B P—mnput =t ;a) Tpunomnu (32%, 1600 MBT); 6) benrasu (15%, 750 MBrT);
p B2 T15 p B2 ™ p B2 M p

6) Boctok (Llaxar, 6%, 300 MBT); ) nentp (XoH, 18%, 900 MBT); 0) 1or ([Ixano, 9%, 450 MBT); e) 3anan (Hamyt, 20%,

1000 MBr)



1 [TyOMHO# OXJTaXKACHHS BO3YXa), & TAKIKE CYMMapHBIMH
MOIIHOCTSIMH 3JIEKTPOCTAHIIHH.

3a cuer oxmaxkiaeHUs Bo3myxa Ha Bxoge I'TY cym-
MapHO# MomHocThio 1600 MBT (. Tpumonn) B BATT
i OTT moxnO cakoHoMuTh 55000 T TOTUIMBA (TIPUPO/I-
HOTO rasa) 3a rof. VMcmomb3ysl COKOHOMIIEHHOE TOIUIU-
BO, MOXHO BbIpaboTaTh pononanutenbuo 230-10° kBt-u
3JIEKTPOIHEPTUH (TIPH YJIENTBHOM PacXojie TOIIMBa b, Ha
npou3BoacTBO 1 kKBT1u anekrposneprun 240 r/(kBru)),
Ha pacnionaraembix MoutHocTsX ['TY. Mnaue nis nonyue-
HUS 3THX JOTOMHUTENBHBIX 230-10° kBT-u a1exTposnep-
ruu (Ipy TpaauIHOHHOH dKcutyaranuu I'TY Ge3 oximax-
JICHHsI BO3[yXa Ha BXOJ€) HEOOX0MUMO ObLIO OBl BBECTU
B OKCIUIyaTalMI0 Ta30TYypOMHHYIO 3JIEKTPOCTAHIHIO
MomHoCThI0 26 MBT, T.e. 1,6% cymmapHOii anekTpuye-
ckoit momHocTH I'TY, ycranoBnenHsix B Tpumnomnu.

Crenyer OTMETHTB, YTO 3HaYeHus S exra st Cro-
coba oxiakaeHus Bo3myxa Ha Bxome ['TY ero yemax-
HEHHeM 110 cocTossHus HackmeHus (¢ = 100%) ¢ moHn-
JKEHHEM TEMIIEPATyphbl BO3AyXa JO €€ 3Ha4€HUs MO MO-
KPOMY TEPMOMETPY / HECKOJIBKO 3aBBIIIEHO (IPUMEPHO
Ha 10%), NOCKOJIBKY OTHOCHUTENbHASI BIa)KHOCTh TTOBBI-
maeTcs npaktudecku 10 ¢ <~ 90%, a ve 100% (Bo u3de-
JKaHWE BBINAJICHNS BJIard BO BcachiBaromeM auddysope
xommpeccopa ['TY), kpome Toro, npu pacyerax He BBO-
JIIIOCH OTPaHMYEHHUE N0 MUHMMAIIBHOM TeMIIeparype ¢ ,
KOTOpast B OTHOCHTENBHO MPOXJIAHBIE MECALIBI £ MOXKET
onyckarbes Huke ¢, = 15 °C u naxe 10 °C. B rakue npo-
XJIaJIHBIE MIEPUOJIbI TOTPEOHOCTH B OXJIAXKICHUU BO3/1yXa
Ha Bxoze I'TY moxer orcyTcTBOBaThH BooOIIEe. [losaTomy
B JICHCTBUTEILHOCTH pa3HHIA B 3QQeKTe OT OXJax/e-
nus Bosayxa Ha Bxoge ['TY B ABTT (¢, = 15 °C) u ero
yBI@KHEHUEM 0oJiee 3HaYnTeIbHas.

EHEPTETUKA YL

[Tepexon I'TY Bcex anekTpocTaHUMKA Ha AKCILTyara-
OUI0 C OXJIAKICHHEM BO3IyXa Ha BXole oOecredmBaeT
BECbMa 3HAYMTENBHYIO TOOBYIO SKOHOMHIO TOIUIMBA B
= 170 TeIic.T. Ha COKOHOMJIEHHOM TOIUIMBE MOYKHO BBbI-
paborars gomoiHuTensHO 700-T'BTu 3nexrposHeprun
(Mpu yzIenbHOM pacxofie TOTUIMBA b, Ha TIPOM3BOJICTBO
1 xBtu anexkrposneprun 240 r/(kBt'u)), Ha pacrona-
raeMbix MomHOCTSX ['TY. [lpu TpagummonHo#t pabdore
I'TY 6e3 oxnaxaeHus BO3AyXa Ha BXOAE IS MOTY4IEHUS
noromHuTeNbHEIX 700-TBT'4 3nekTposHepriun moTpedo-
BajoCh Obl BBEIECHHE B DKCIUIyaTallMI0 ra30TypOMHHOU
AIEKTPOCTAaHIMU MOIIHOCThIO 80 MBT.

BBIBO/IbI. B pesynbrare anannza 3peKTHBHOCTH
Pa3HBIX CITIOCOOOB OXJIAXKICHH Bo3mayxa Ha Bxome ['TY
TepMOTpaHc(hOpMaToOpaMu Pa3HBIX THIIOB, HCIIOJIB3YIO-
[IMMHA TETUIOTY OTPabOTaHHBIX ra30B: B a0COPOIIHOHHOM
O6pomucTo-mutTHeBoM TepmoTpanchopmarope (ABTT) no
Temmeparypsl ¢, = 15 °C, B mkekTOpHOM M abcopOum-
OHHOM BOjIOaMMHadHOM TepMmoTrpancdopmaropax (OTT
n BATT) no remneparypsi £, = 10 °C n HmKe — ¢ y4e-
TOM KJIMMaTHYECKUX YCJIOBHH KCIUTyaranuu o00CHOBa-
HO I1e7IecO00pa3HOCTh TIIyOOKOTO OXJAaKICHUS BO3AyXa
Ha Bxoze I'TVY.

IToxazano, uto Oomnee TITyOOKOE OXJTaKACHUE BO3IyXa
na Bxoze I'TY no remneparypei 7, = 10u 7 °C 8 OTT nnu
BATT obecmeunBaer B 1,5...2,0 paza 60IBIIyIO TOTOBYIO
9KOHOMHIO TOIIIMBA 110 CPABHEHUIO C OXJIAXK/ICHHEM BO3-
myxa no temmeparypsl £, = 15 °C B ABTT. Ilpusesne-
Ha oleHKa dpdekra OT OXJIaXKICHUS BO3AyXa Ha BXOJE
I'TY B Buzae rogoBoil 3KOHOMHUM TOIUIMBA ISl PETHO-
HOB JIMBUH, B KOTOPBIX COCPEIOTOYECHO ITPOHM3BOJICTBO
NEKTPUUECKON IHEPTUH ra30TypONHHBIMU AIIEKTPOCTAH-
LIUSIMU.
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