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Abstract: Humid air turbine (HAT) cycle is one of the most advanced gas turbine cycles. Saturator wa-

ter temperature control is a control strategy that adjusts the water flow rate to keep the outlet tempera-

ture at the designed value. A HAT cycle model based on the HAT cycle test rig of Shanghai Jiao Tong

University is built to analyze the influence of water temperature control on both steady-state and dynam-

ic performance of HAT cycle system. The simulation results show that system efficiency increases by

0.071% for the study object on 75% load. The dynamic response of output power changes little, while

the saturator can achieve stable faster.
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Fig.1 Schematic diagram of typical HAT cycle
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Fig. 2 Saturation curves and operating line
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Fig.3 Schematic diagram of HAT cycle model

2 REIGE

FIA g 22 8 K2 [ BT # ) HAT
PEA S IR F L R o X R A R AT 0 UE . 3¢
BRLC20 PR 20 T S8 50 & e 5 46 T i i 50
AT LI 0T 400 7 BB i R S
YIe b B, 7F T 00 B B, i it A%, THIR B B R E
T B B R 5 R R R Aok R . AR SR A A BT
R Wy BEME AR 7R AT & PR HF 0. 013 3 ke/s FY T2
T B MM A BT Z )G . 4 S AL

FIXNZ R G HAT B8 34T fi 4k, X Bk i
FEHEAT (7 EL, % 7E 50 s # R g 80 A T AE. 76
1 600 sTF 4R 42 i i &, WL 2% 4% 1 22 2 500 3 45
VL o R 7 Rk B T AR A R AN 1] 4 FEL S PR

WE 4 FFoR, BEE AR B VDA L AR e =
14 i 30 A I R AR, R B = N Y R D AR AR
B, iz Beit [ N 1 B = 2 3 715 Pa, 55
SR BEBRAE . 25 BEE 0, B e = 1)
FE AR, 781500 s J& . R 40 f T 0= B9 48 7 4%
SRR AL, G B AR AL S A5 R AR L
67 BTG PR AR [F] o Hh 738 07 R A A AR 1



480 MOoE oW FE MW K ¥ ¥ W %50 %

s 3 ARMBEAGRIEEIRE T E
1607 - SRR HAT FR 5525 4 o A1 5 20k
g 150 VR E L AR B R L (X A HATT 8 3R
_];R 140 :g%g%ﬁ%ﬁ%}]mﬁ) R 3, 0 IS 25 55 B Il A R A 30, Sl T R 8% 45 UK
0l —pREruLE PALRE G R RGROR. IAE R R S5 & i
ol SRR AR AR R A . AW RINT
VE M i 20 B 2 A8 100 it R T 8 75 R ) O HE < 2
1o 500 1000 1500 2000 BOAAETR 7 A F 88 (0 7K Tt 23 Kk A2 ol 7, TR ot

us e MK SR IE B ST E ek D OE A
B4 SR ah in i 56 e g 3 2 i R

Fig. 4 Pressure dynamic response of humidification with

constant fuel rate
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Fig. 5 Temperature dynamic response of humidification

with constant fuel rate
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