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g, BRAATE AR R EEE L. LI 630 MW HLALAE, Xt
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90 °C, A HLIEFE AR A BEAS T Z K 1.88 g/(kW-h),
TRARIR A B T BRI 2.16 g/(kW-h), S5ERAHIE T R
i$2.29 g/(kW-h), THLIREG 7 R FEK2.66 g/(kW-h), 75
RERCR BN .
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ABSTRACT: The energy saving and emission reduction
transformation of thermal power enterprises can reduce the
coal consumption of thermal power supply, and then
effectively reduce the growth of carbon dioxide emissions,
which is of great significance to achieve the goal of carbon
peak and carbon neutralization. Taking a 630 MW unit as an
example, the system units of four waste heat utilization
schemes (low-temperature economizer scheme, secondary
low-temperature economizer scheme, bypass flue scheme
and turbine boiler coupling scheme) were compared, and the
key technical parameters and power saving effect were
compared and analyzed. Moreover, a reference for the
upgrading and technical transformation of energy
conservation and emission reduction in China’s power

industry was put forward. The results show that the exhaust
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gas temperature is reduced to 90 ‘C, The coal consumption
rate of power supply is reduced by 1.88 g/(kW-h) in the low-
temperature economizer scheme, 2.16 g/(kW - h) in the
secondary low-temperature economizer scheme, 2.29 g/(kW-
h) in the bypass flue scheme, and 2.66 g/(kW -h) in the

turbine boiler coupling scheme.

KEY WORDS: coal-fired electricity; conserve energy reduce

emissions; waste heat utilization; low temperature economizer
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Fig. 1 Case unit system diagram

K1 FEIRAEHLARERMSE

Tab.1 Basic parameters of heat recovery unit in case

ZH il
N WERE/IC 538
EHRRSH
. & 71/MPa 16.7
(ke JR L) o
IR LR/(/h) 1872.51
s MEE/C 538
. ) % /1/MPa 3.323
(i A BT T
FEIRMR/(t/h) 1 568.89
HUE S R /kPa 4
Zh/KIEE/°C 276.4
HUE T3 /MW 630
PFER/[KI/(KW-h)] 7775
R Y% 46.35
{ F IR % 43.66
fE s Th /MW 593.56
R R [g/(kW-h)] 281.73
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Fig.2 Sschematic diagram of low temperature economizer scheme system
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Fig.3 Schematic diagram of two-stage low temperature economizer system
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Fig. 4 Schematic diagram of bypass flue scheme system
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Fig. 5 Schematic diagram of machine-furnace coupling scheme system
MFEHNT 767.48 KI/(kW-h). %2 FEIHIE THA THERKR K
*ﬁﬂ?‘ﬁﬁéﬁﬁ*ﬁ ﬁﬂ%% ) Fﬁﬂ? , /ﬂ\: EF‘ THA T Tab.2 Condition model test of case unit THA
WA HFE R T 0. WE 2T LB, 7EL éi THA s E
= 1 e . e § TR/ C 538 538 0.00
WULF EVIESHE S BB, M. #a R o
P . NN P NI F95 % J1/MPa 16.7 16.7 0.00
NS HOTHLEBEATIAE, AR 515 2 1) % 10 HAFERI R/ (/) 1569.6 1569.6 0.00
S G EIHMEMAZEA KR, & BHRE IR ANRHER R/ (Vh) 65.201 65.62 0419
EIRZEMAETIEIVEE N . &%, LAY B T/MPa 6108 6108 0.00
HARIEN 0.02%, HFERIEEN0.1%, HIER. B SR 0o
=4k J1/MPa 1.668 1.668 0.00
=22 fh1l KT 4 A5 70 f4 4E 5
EEﬁtﬂﬁ]mzﬁnzﬂ*ﬁim1+%/n%%$m35’ T VIS J1/MPa 0.766 0.765 0.001
FTJa 8t 7t T3l E 71/ MPa 0.315 0315 0.00
4 Fh 2 I FH 7 22 1070 BE R S I I It H A A 7N F1/MPa 0.124 0.124 0.00
K pHATRAE, HFIEN i 1/MPa 0.055 0.055 0.00
12 J\3li  73/MPa 0.019 0.019 0.00
p=— 0123xa 400 (1) R
3600 x(1—Ly,) o /(t/h) 141.587 140.042 1.545
— N =N —
K q S WL B EE 2% KJ/(kW +h); Lfcy 5T H IR E/(t/h) 153.056 155.377 2.321
. =i /() 76.307 76.294 0.013
GRS VUi & /(t/h) 77.183 78.984 -1.801
T/ (t/h) 70.600 70.509 0.091
7t B Bl
4 SEREWIR PSR 51171 51.453 0282
LRt E/(vh) 56.902 56.025 0.877
4.1 S A 2
%ﬁ*#‘ﬂﬁﬁﬁ% ﬁ i . J\HhiA & /(t/h) 55.803 57.341 -1.538
AL AR A PR 7 S AR A AR T % HE/RE J1/MPa 0.004 0.004 0.00
ZH 5 LT E MW 630 630.102 0102
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Tab.3 Characteristic parameters and energy saving

effect of low-temperature economizer scheme

24 Hfh
AR/ C 127
AR/ C 90

ORI R (kg-s ) 750
H AR R (kges ) 750
o it/ MW 29.38
RS K IRE/C 55.085
H LS K IR/ C 113.365
HEEE KRR (kges ) 120
et 2£/C 22.63
4.12 FHERIAETT ESH

FH G I 55 Tl R 2 0T H 1 A0 3 A5 A BR )
HI2 R RATRERUR FEA B+ BEAE, 1 5% B A
x5
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Tab.4 Characteristic parameters and energy saving

effect of secondary low temperature economizer

ZH Hl
HEFEASIRE/C 127
H VAR EE/C 108
MRS/ (kgs ™) 750
H AR R (kges ) 750
MR A R AR/ MW 15.11
A KR/ C 91.362
H k2 /KR /C 121.172
HEaE KR (kges ™) 120
et 22/C 10.30
HEFEARE/C 113
H AR/ C 90
TR R (kgs™) 750
H VAR R (kges ™) 750
H2AMICIR A R e F/MW 18.24
SRS KR E/C 55.085
A KU EE /C 91.362
HEEE K/ (kgs™) 120
et 2/°C 27.75

BT AT DU AR VS YK B R s
AL, AT AR e b AL R, B BE I AR
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FHIAE T REERANSJERES R

Tab.5 Main heat exchanger performance parameters of bypass flue scheme

el AR K e FA 2 I TRAR K e 2% AR TAE A AT E TR A Ay E s TR A
ZH FLTREN ESTTREN P PERTIRES Pk ESTTRES MOiE AU iR BuE
JHA Z57K TS VI A TEIRIK WK R EFOK ZIROR

R/ C 334 169.811 174.906 79.645 127 69.7 99.632 27 99.632 23
H R/ C 174.906 276.428 127 122.032 90 99.632 69.7 55 69.7 30.85
M /(kgs ) 70 25 70 20 750 200 107.2 160 92.8 400
/MW 12.12 3.57 29.38 15.74 13.64
Wi 2/ C 21.64 50.06 23.66 43.66 57.03

MRS TP EE T LIS R, 55 BERIE T SR E R
ey st 1 A d 22 TES BB — 2 R AR
. SRS i B A T A B R
e
4.13 WU REIT R

55 W IE U7 ¢ IR i S AR A MK TH B AT
MR AR 2, ERE RSt T itk . Pt
A SRR B A K AR, HRFE 2 AR
HEN SIS, 2R 6 ML AR & 7 58 B E s
PERESHL.

4.2 B RHFIHT RIFTRBIRXT

4R R R IR TR, HREIPLLA
15 = AP % Syl STV i O 5
1.88 g/(kW-h); KIS 48 77 2 nT DL PRIk it
HLHEFE 2.16 g/(kW-h). FFERMHIE T Rd, RS
REHIEIN T 6.12 MW, At EFE L ZHIHLLAL T
B 2.29 g/(kW-h); HL RS T RH, REH Y
'y 7.16 MW, ftRUEFE N 279.07 g/(kW-h), b
BN T B4 2.66 g/(kW-h), THRERCR N4 Fh T %
HAR .
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Tab. 6 Main heat exchanger performance parameters of machine-furnace coupling scheme
B 7z i 73 B 7s N e V= WLkl st
SRR (SR A B U TR ﬁuﬁjtl?ﬁ%% ﬁuﬁjtr_n’*ﬁ%% Eay el K ulw
- JHA AT 2SN 2SN e as e ds
- E R N T NI R N 1 N 1 N 1 R 1 N 1 R 1 NI 10 N 1Y N 1 NI L TR
TS 257K A BEK A IEMOK EMOK R PERRK S SUOR BRIk EREEK IR
HECE R/ C 334 169.811 245.579  79.645 127 69.7 99.632 32.018 99.632 37.579 55.085 27 55.085 23
HIOREE/C 245579 276.428 127 154.588 90 99.632  70.363 70 69.037 51.698 32 32.018 28 37.579
i /(kges ™) 150 30 150 60 750 200 100 160 100 400 40 160 260 400
BB /MW 14.54 19.09 29.38 14.41 14.97 3.86 29.42
Rl 22/C 66.25 66.81 23.66 33.80 39.12 11.82 9.98
RT ATRPF T RTREBRICE
Tab.7 Summary of energy saving effect of four heat utilization schemes
TiH LA RRAERTE R HEETRE SRMET R BiIR G R S
R ZE/MW 630 634.33 634.97 636.22 637.26
I/ MW — 433 4.97 6.22 7.26
HEHRAEFE R/ (g (kW-h) "] 281.73 279.85 279.57 279.44 279.07
FRE R [g-(kW-h) '] — 1.88 2.16 2.29 2.66
units nationwide[EB/OL]. (2021-10-29) [2022-12-25].
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