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TEPLOFIKATSION QURILMANING KONDENSATORIGA BUG‘NI KAM
MIQDORDA O‘TKAZIB REGENERATSIYALASHDAGI ENERGETIK
SAMARADORLIKNI BAHOLASH

Soxibova Maftuna Toxir gizi

Annotatsiya. Ushbu magolada teplofikatsion qurilmaning kondensatoriga kam
yig'ish bug' o'tkazish regeneratsiyalash jarayonining energetik ishlab chigarish
masalalari ko'rib chigadi. Hisoblangan bug' hisoblashning minimal miqdorini
kondensatorga yo'qotish orgali regenerativ qizdirish ish rejimlari va uning issiglik
elektr quvvati markazlari (IEM) tejamkorligiga ta'siri tahlil gilingan. Tizimning
energetik ko'rsatkichlarini hisoblash issiglik balansi va ekspluatatsiya rejimlari
modellashtirilgan. Olingan bug'ni to'ldirish kondensatorga o'tkazish turboqurilmaning
solishtirma issiglik sarfini yig'ish va umumiy foydali ish koeffitsientini (FIK)
go'shimcha elementlarni ko'paytirish. Tavsiya gilingan uslubiyot teplofikatsion
turbinalarning past yuklamali va o'zgaruvchan ish rejimlarida energiyani
optimallashtirishda go'llash mumkin.

Kalit so'zlar: Teplofikatsion qurilma, kondensator, bug'ni o'tkazish,
regeneratsiya, energetik samaradorlik, issiglik balansi, turbina foydali ish koeffitsienti,
optimallashtirish.

AHHOTaHHﬂ. B II&HHOﬁ CTaTbC paCCMATPUBAIOTCA BOIIPOCHI BHepFeTH‘{eCKOﬁ
3 PEeKTUBHOCTH TIpoIlecca pereHepanuu ¢ MPOIYCKOM MHUHHUMAJIBHOTO KOJHWYECTBa
napa B KOHJIEHCATOp TeII0(hUKAIIMOHHON ycTaHOBKHU. [IpoaHaM3upoBaHbl PEXUMBI
paboThl PEreHEPATHUBHOIO TMOAOTPEBAa C MPOIMYCKOM PAacYeTHOTO MHUHHUMAJILHOTO
KOJIMYECTBA Inapa B KOHACHCATOP )41 nux BIIMAAHUC Ha 9KOHOMUYHOCTDH
temioadnekTponentpaieit (TOL]). BeimosHeHo MoaenupoBaHue TEIIOBOro OanaHca u
OKCILTyaTallMOHHBIX PCKUMOB IJIA PACUCTa SHCPICTUYCCKUX MMOKa3aTeJIe CHUCTEMBI.
[Iponyck mapa B KOHIEHCATOP IPUBOJAMUT K YBEIMYEHUIO YAEIBHOIO Pacxoda Teria
TypOoarperaTa u CHIKEeHHIO 0011ero koddduimenta nonesnoro nevcteus (KI1/) 3a
CUCT JOOINOJHUTCIBbHBIX 3JJICMCHTOB. Hpez[noxceHHaﬂ METOAUKA MOXKECT GI)ITI:
MCIIOJIb30BaHa JIJIsi ONTUMM3AIMU SHEPronoTpeOdaeHus: Tero(UKaMoOHHbIX TYpOUH
MPY HU3KKUX HArpy3Kax v MEPEMEHHBIX peKUMax padoThI.

KuroueBbie cioBa: TeruodukanmoHHass ycTaHOBKA, KOHAEHCATOp, MPOIMYCK
mapa, pereHepanus, JHepretudyeckas dG(EKTUBHOCTh, TEIJIOBOW  OamaHc,
K02 PUITMEHT MOJE3HOTO AEHCTBUS TYpOUHBI, ONITUMU3AITHS.

Abstract. This article examines the energy generation aspects of the regeneration
process involving the admission of a small amount of make-up steam into the
condenser of a cogeneration unit. The operating modes of regenerative heating are
analyzed, considering the loss of a minimal calculated amount of steam to the
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condenser and its impact on the efficiency of combined heat and power (CHP) plants.
The heat balance and operating modes were modeled to calculate the system's energy
performance indicators. Admitting the make-up steam into the condenser reduces the
specific heat consumption of the turbine unit and increases the overall efficiency
coefficient by incorporating additional elements. The proposed methodology can be
applied to optimize energy in the low-load and variable operating modes of
cogeneration turbines.

Keywords: Cogeneration unit, condenser, steam admission, regeneration, energy
efficiency, heat balance, turbine efficiency coefficient, optimization.

Kirish. Energetik samaradorlikni baholash uchun quyidagi issiglik sxemani
ko‘rib chigamiz (1.1-rasm). Sxemada turbina asosiy kondensatini shtatli
retsirkulyatsiyasidan tashqari asosiy ejektorlarni ham sovitish amalga oshiriladi.
Ejektorga asosiy kondensatning o‘zgarmas sarfi kondensatorga
retsirkulyatsiyalashning qo‘shimcha liniyasi orqali ta’minlanadi. Oxirgi zichlamalar
ejektorining issiglik almashinuv qurilmasini va salnikli gizdirgichlarni sovitish quyi
tarmoq qizdirgichining qizdiruvchi bug‘ini kondensati orqali amalga oshiriladi.
Sovituvchi kondensat zichlamalarni sovitgichga (XE-90) va salnikli gizdirgichga (PS-
100) uzatiladi, keyin past bosimli regeneratsiyalash tizimidagi PBQ-1 ga yo‘naltiriladi,
natijada olib qgolingan issiglik IEMning issiglik siklida saglanadi.

_®

1.1-rasm. Asosiy kondensatni retsirkulyatsiyalash va past bosimli
regeneratsiyalash tizimining issiglik almashinuvi qurilmalarini sovitish:
1-kondensator; 2-chegaralovchi shayba; 3-berkitish zadvijkasi; 4-asosiy

ejektorni sovitgich; 5-zichlama ejektorini sovitgich; 6-salnikli gizdirgich.
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Hisoblashlar uchun asos sifatida T-100/130 turbinani teplofikatsion rejimda
ishlashi gabul qgilingan. Bunda turbinada ishlatib bo‘lingan bug‘ kondensatorda
kondensatsiyalanadi, kondensatordagi bug‘-havo aralashmasi EP-3-600 markali bug*
oqgimli ejektor yordamida olib ketiladi, ejektorga bug* sarfi 600 kg/soat.

Dastlabki suvni gizdirilishi bilan siklga gaytgan issiqlik migdorini hisoblaymiz:

Q¢ = D, (i — i) (1.1)
buyerda D{’ = 600 kg/soat = 0,166 kg/s-EP-3-600 ejektorga bug sarfi; i,, =
720 kkal/kg = 3104,64 k] /kg-ishchi bug‘ning entlpiyasi; i, = 30 kkal/kg =
125,61 kJ /kg-suvning kondensatordan keyingi harorati.
Q; = 0,166-(3014,64 — 125,61) = 479,58 kV't
Bir yilda tejalgan shartli yoqilg‘i miqdori:
B2 = D{ (i, — i )Th, (1.2)
bu yerda T = 2420 soat/yil-teplofikatsion rejimda turbinaning ishlash soatlari
soni, b, = 160 kg/Gkal = 160-107° kg /kkal
BtQ = 600720 — 30)2420-160-107% = 160,3 t/yil

Tejamkorlikni ikkinchi tashkil etuvchisi-kondensatsion nasosni retsirkulyatsiyaga

sarflagan quvvatini pasayishi:
Ne = Gy h/nn (1.3)
bu yerda G,, = 100 t/soat = 0,0277 m3/s-hisobiy sarf; h = 30 kg-k/sm? =
2,94 M Pa-hisobiy siquv; n,, = 0,7-nasosning FIK.
N, = 0,0277-2,94-10%.0,7 = 116,34 kVt
Bir yilda tejalgan shartli yoqilg‘i:
By = NeTheyy (1.4)
bu yerda b,,, = 320 g/kVt-soat-IEMda elektr energiyasini ishlab chigarishga
yoqilg‘ining o‘rtacha solishtirma sarfi; T = 2420 soat/yil-teplofikatsion rejimda
turbinaning ishlash soatlari soni.
B, = 116,34-2420-320-1073 = 90,09 t/yil
Umumiy tejalgan shartli yoqilg‘i:
AB, = B? + B, = 160,3 + 90,09 = 250,39 t/yil

Demak taklif etilgan sxema joriy etilsa bir yilda 250,39 tonna shartli yoqilg‘ini
tejash mumkin bo‘ladi.

XULOSA

1. Energetik sanoatida va IESlarda hosil bo‘ladigan past potensialli issiqlik
oqimlarining turlari, ularni hosil bo‘lish manbalari, ulardan foydalanish bo‘yicha
amalga oshirilgan tadqiqot ishlari ko‘rib chiqildi va tahlil qilindi. Tahlil natijasida past
potensialli issiglik manbalarining zahirasi yetarlicha ekanligi, hali bu borada ko*p sonli
tadgiqot ishlarini amalga oshirish mumkinligi asoslandi.

2. Ma’lumki, IESlar juda ko‘p miqdordagi past potensialli issiglik oqimlarining
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asosiy manbalaridan biri hisoblanadi. Ushbu past potensialli manbalar barcha issiglik
manbalarining deyarli yarmini tashkil etadi. Ushbu manbalarining potensiali ancha
past bo‘lganligi sababli ulardan to‘g‘ridan-to‘g‘ri stansiya siklida foydalanib
bo‘lmaydi, aynan shu magqsadlar uchun issiglik nasosi qurilmalaridan foydalanish
magsadga muvofiq hisoblanadi. Hozirgi kungacha IESlarning past potensialli issiglik
oqimlarini regeneratsiyalashda issiqlik nasoslaridan foydalanish bo‘yicha amalga
tadgigot ishlari tahlil gilindi va issiglik nasoslaridan foydalanish samarasi yuqori
ekanligi aniglandi.
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