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Abstract

In this paper, a special software PNVMECA developed by the author is used to study the
steady-state performance and dynamic response process of the system when the current and fuel
flow change, and a suitable off-design control strategy is designed. The results show that the
matching operation between fuel cell and gas turbine is realized by parameter design. The results
show that the matching operation between fuel cell and gas turbine is realized by parameter de-
sign. In the vicinity of the rated operating conditions of the system, the fuel flow and current can
be adjusted separately, and the power regulation range of the system is limited. When the current
increases, the fuel cell power and system efficiency increase, but the gas turbine power decreases.
With the increase of fuel flow rate, the power of fuel cell and gas engine increases, but the system
efficiency decreases. The feasibility of the control strategy is proved under the designed off-design
control strategy.
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1. B

MEIATENTATIEFE Y, SOFC-GT kA K HL R G052 B 2 R AL IS (A A SR B . Sk kR
BRI, ANATRE— BELA TS TO0F TAE. 1 ELARA s & — AN B BRSBTS R4,
Ao R ARt 2 L X P A e (1], XK R LR A B RAF AR TOAT RE /). IR, BFFE RG4S
THPERE A T EE MBS E o HRURTRRNAL S SR, TR et A5 1 LR R AN RE R AR,
RGN EA —E R G YE2]. BT 522 R G0 AR 2 R P38 S R 2 RS M AT BB 1 (1 52
i), BRATLBN A A LA AR B N2 (3] FE B TH 78 T i SR mE T, RGE LU TN 51.28%~100%.
ARG BRI TR IE AN, 78 60%~100% TULIX I, REZCRA 60%LA L[4], UERH T ¥ H5
WA FTAT I o IO T IRHLRE R SR T R, EIERIEIERIE1T, REBCEWIFIL[5].

2. BRE LB AGHTHIREE

SOFC-GT kA KRG & — N LA EMAME L RG, HTAP A, PMSAR R, BT RS
SRS R TGRS o ARSCRAEFHIE R L 1 PNVMECA X & Gu/E I AR ik
AN R A BE AN B A5 i B FERHAT IR AT, MU T 150 kW 24 SOFC-GT Bk & & HL R SRR 6], *f &
GSHGHAT T, B EAR T RAHUE THNERESE. BRI 2 KB, SOFC T AR |
RFE AT AR & RS AT I B S5 7], KGR LI N LAURFR UL E S8 e — e il W .
NI A KRG TR R AFaeialr, e & ENE Todsth . R4+ SOFC MIhE b
FLIAF] 80%, GT MIThZR & EEN, 1 H GT BIZhZ W5 FEART BN, BT DR G 78 T 00 i 1 3 32 290
97 SOFC 3%,

RYE SOFC & THLPERERF 7T, 04 SOFC Tia m] DL i 15 AR E A IR K K/, X GT Dj

ik
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W = R R R A IR S S EOCR AT Y . A SCRECIN N AR SR a8 1 A
BHCE RS T, RN R GAIERRR R AR E, T GT WEMRIIE SOFC TAERE i
E o A RENA RN, R = R B RGeS R AR PR, TR RTIRAN T
B, IRECTTIRAAL, 51.28% Ll FiRAEHIIE N 1075 K, AHXF40E Lol T Mot 100 Ko 38k
2 FECOREH I SUR TN B, R AT DL f A SRR = b SR SRR R R R AT IR, (HIX S R G
REEK . BT ALESRAS S B 5 5608 R, SOFC-GT RS LI YEFl N 51.28%~100%.

3. ZGT T RMRESR

KR HIE B L T T3 A PNVMECA X R GETE FURUERRHA B 5O B AR S 1 B8R0 20 25 i o 1ok o ik
ITHEAL, BT AIE AR TOLES I g . I S TSI T R I S A L R A UL RIS AT AR
FLI D) e AR GU SR ARG N, AR TN . BRORHR B RET, A RN R AR, (HR SR
N

1A 2 BoR TR T REHA R AN S S E AR A L. BRRHA R BE TR N, R T ARIE
PR AR, A BB gk o R I OB R SV AT Y, BEE LR, GT %%
WG, RSN ER/DN . THN 51.28%0, GT H#BFEZE 70,000 rpm, M HRIA AL, T4kt
BEAGIT, ALK & AE W 4%, Bt BAZE AR SCR B I 15 5688 N, SOFC-GT & 4t 1) L35 v 15 ¥ il iy
51.28%~100%

NARIE SOFC FIBARIFIFH AR, U BRI &R/, 06 20 [A) B 8 1 73O BRI K e (] 3
AT & LHUF SOFC HIHIR AN,  HL i bE Lol AT T B, 385 1 IR A RO F 26 06 2 (R RF
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PRV A 2R an 1] 4 B, BROREFLT FR e T RE 2R 51.28% TOLRS, Hrb ARl 0.623 V FHE
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Figure 1. Fuel flow curve under variable working conditions
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Figure 2. Air flow curve under variable working conditions
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Figure 3. Current variation curve
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Figure 4. Voltage variation curve
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Figure 5. Turbine front temperature curve under variable working conditions
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Figure 6. Power variation curve of each part under variable working conditions
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Figure 7. GT/SOFC power ratio curve under variable operating conditions
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Figure 8. System variable operating efficiency curve
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