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Abstract: Supercritical carbon dioxide cycle has many advantages such as small turbine size, small compressor
power consumption and high cycle efficiency. In order to explore the cycle configuration with the highest power
generation efficiency after the power generation system of supercritical carbon dioxide cycle coupled gas turbine,
four cycle layouts were proposed. The main parameters of the circulating system were optimized by genetic
algorithm with the maximum circulating efficiency as the optimization objective. Among the four schemes, the gas
turbine/two-turbine supercritical carbon dioxide combined cycle system has the highest cycle efficiency, which is
44.87%. And the dynamic system analysis of the scheme, with the bottom cycle input heat load as the disturbance
variable, explore the dynamic response of the system after the step reduction from full load to 90% load, 80% load
and 70% load respectively. The results show that the response time of parameters near the flue gas heat exchanger
is faster and the response time is longer when the shadow of thermal inertia is farther away from the flue gas heat
exchanger in the working medium flow. At the same position, the response time of pressure is slightly longer than
that of temperature, and the drop range of parameters near the high-temperature turbine is greater than that of the
low-temperature turbine.

Key words: supercritical carbon dioxide cycle; waste heat utilization; dynamic characteristic; variable load;
response speed

Y % B H5: 2023-02-19

H & I H: EXAARSEELTH (52076126)

Supported by: National Natural Science Foundation of China (52076126)

F—IEER N T (1980), B, EIEER, FERHFFT ORI AL BIERS RS S AR, wangdu@shiep.edu.cn.
BIEEEEN: FEN (1998), B, BLwigik, EEHFFT A AR AR, wzg2575514614@163.com.



68 kA% R

2023 4

B Tt — E AR (S-CO2) FEFR & 42 4 RIS R F
U AT —MEA AT R, HEARZAR
B, WIEM AR ED, S-CO T R~F/hMA, H CO,
BAAOEE. T8, Lk, #OEmfe. %
fEm. ARG, EFE, MEIGER,
FE 25518 Bn S0 fiB4,

FE PHRERI F AT, 2525 VTT AR e 0
FRAFIBIE 2017 AFHEH T —FPR 4 3R R 4R
MEREN S-COL JEH IR, FExf— R LR AR
BT TN S-CO, BALBATHIF, 45 RRIIXS
S-CO2 AT IR FEF2 1] 5 280 LR FH AR 2
PIEVRIEABORYF, (R RAAHLN CHRUARTE IR 5 p
BATREMESAR 2 . e RFOIE 2017 4155 KRH
Refi B IR 40 S-CO2 A3 R4 A H — ALk &
JI-iR -, il T — AR, S5 E 307 R
SE4 IR A BB AT I8 AT « 2B JE K FITE 2018 4F
AR T —FhOKFH RESE ) R 46 S-CO2 R 2h75 12
AT e ) S R A4 1 7 S R RIS i R 4L
P %, AIEAFKPHAERE B A IMEN T, %
37~ N H iR BEAT R I s AT AR e IR

TERZBER FH AT, nh /R TRE R 24 BFE 2018 4
Xif AR N HE A FGIER ) S-COp TR HEATAIETE, 20 HT
THE RIS AT T BAE & N HE TR B AT
T3 ARG T BB A 2 At R B oGBS A SR
SRR RS R, SRAEERETT RN, 8
IR LA IR S BRI R i s RN, fEfE @
RNAHRHORETRT, RSN, IR
[ o A E Kk 77 B R i S = 7 2021 4F
AT 20 MW RS S-CO2 B RA8N4
FRrE, T T RAE R ESHAEREKIREE . 7R
F R A ALE R AN J3 T e R A, 455
RO IEPE R 2 B B iR, BT e IR
/8]y 2 500~3 000 s, [FJ4iE— 5L T 7F 100%-
80%- 60%- 40%F1 20% f71 %k 2 [ 1) 46 (R R 4t
B FEERL,

TER PRI AR, WHE/REER S MITE 2019 4
XF S-CO &R [l SAI ] Tl A AT T Bh SR,
T 3 AR T IR 1R I R AT PR T B A e 1
AT, AT PP 0 7R 1) AR5 JAT IR R R T4 25 H
M S-CO WMt Aa e, nl LASEIL R4 A 1817 .
[ H K e lRE AR 5258 = M2ALE 2020 FXF 10 MW
JE45 S-CO2 JEH HI A SAMSHLHEAT THFFE, $8HIXT
F 10 MW 1 4 MW 2 [8] 6 fi L AR A 15 00 1 5%

http://rlfd.cbpt.cnki.net

FEJT VR A B

X S-CO: THH R AR, [ m i THE
HRISIAE 2018 4EXT S-CO IR SLI6 A1 B HEA T W25 2
B, e R TR, AEER A DR A T DLAR A
FIFEAS T H Y 50%, 1A 75 L3 AR FIHL RS
AT B ORI U I T B, s FH 55 e 4%
Hiley, S RGE ST, Ui I EAENLAE CO2 I
Wl A X iz AT iR . FhIE EDF #f & p0a 4
7F 2018 X 5 MW [#] S-CO, 13 sh A RE M 3EA T
T, SHEIAR OGS HN i s R AREE
FEAFE NFIFR IR R GUi S AT o b, 450
R, BESTERIREERIN 100 CRERM 41%3HE F 2
46%, IRACIEN N 10 CRER T % 5.19%, FEAFAE
NFIFERON 25838 9% 20 L 2% -

HAT, &FXHRAFHLAN S-CO, BEE RIS R4,
TERSIA0T . BUETHE . IEA BRI S5t
AT A K SIS R A F AT AL . ASCIR I T
4T S-COAEHAT R S EHK B R BTG
H DR B RCR S VR RIBRHEIE HE T 1 AN AEDE 3R
Be B 7 RTINS RGN RIS RGN A,
T8 o SR JE AT A A A7 A PR N B R T R
HH AR, M 5 e AR IS A T IR AS M BR SO i
ERAEER 1) F A7 A i N 2 AR FT S-CO IR 1) - 2
WA Dy ZeAR AR S e 2 8] o 32 613
TE T4 5 DL BRI S R Aol B s
P AR FARA R AT R, SRR B AL B ER
ARG BRI AT RARKRIAT IR LA S
RIMFIHM S-CO, RAFLEIEMIRMSE, TN
BIEshSSHAEHIEN T 7.

1 B RGER

H AT, S-CO2 HLgUBIEA ML EAT - R TR L/ mI#
i S-CO AT MV UREH RS  S-CO kG
A BYTEEHUME T HE 548 S-CO BRE TR A
THEHUMIET S-CO MR G TEH . ASCKRH i 4
T3 A R AT IR LR IA B, SR TEAS R & 18
WARGIIS RS, B0 S EAECE I 1 PR,

yif
7
ﬁrl——aE-5

L/T 37
a) J7 SR UL

[B] #4 S -CO B & i IR

1
SAEE

b) J7 Z28R S Al
45 S-CO B & 16 %




5 11 3 £ OB S RN SRR & A R IR S s AR 69

.“ qa o= >
D, | 4
qu U L s gl
T ywy 1
;ﬁ/f
£l !
e) T B3I AL d) 77 RMR TR

P F R 45S-CO BE & i 34 15 FS-CO B 5 11 5

1 RSEHLRSS; 2R IRAEY; 3. 10387 4. 8—[AI#kEs;
5—AHI%; 6. 9—JEGibL; 7T—RHHL.

1 BIREE
Fig.1 Cycle configuration
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Tab.1 Key parameters of the gas turbine system
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Fig.5 Variation of turbine output power with heat load
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Fig.6 Influence of heat load variation on main parameters
of S-CO2 cycle
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