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QH = _AH - })FC - Qloss - Qr‘ (28)

M B CURT R, AAVES T AR RENS I W A, TR
AT

QH = —AH - Fe - Qloss - Qr >0. (29)

FIRA RGBT E R A AR 5 — TAE
B, FIFH)~@8)A MR 1 R s, N EUE T
5, W LA3R4S SOFC [ D 2 F1 3 Z i SOFC HAL L% &
AR R, WwE 3 PR, Bt Pl .
Nrc.ma /3 SOFC B Rt DY MR R, i, M
RS IbSE =N T R 1B N & N DS VA
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HUE N
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s
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MR G RGN EENE R S HORAT IR 2 W
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AT SOFC f#A 1 = f ik 2224, W1 SOFC i HL
WA TR SR BRI FBHAE, ek T
WA R AR R 2 R B R4S VTIG WA RS 4L
RAE OSSR A R B REHCAEA, B BE
B, LT RS 2R S KRGt Re. BUE BT
71 SOFC 1 VTIG HIZEASHORIE TR 1 f12 %L
#. A, SOFC [#AkLH 97%H, +3%H,0 ik, A
I Z R, H21%0, +79%N, 4.

NMiFH(24), (25)3X, F 1 AR 2 S EEEE 5 (024)
F125)3 PSRBT FE, W] TR AR B R G i
Dy 5240 % SOFC I FLii %5 B2 5 VTIG A% 18] fr
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Bl 5 5 R R OR T IRA K R G ) R b
SOFC [ HL 3t 2 £ A1l VTIG %6 H H IR 2 2 48 o i Je
PN, AFLE B LA R R AR e R R VR AR
L R 45 1At D 3R B i KAE. ML 6 th i) DUE H )
TRA KB RGMIBCR, A7 % R R A
RS KRG BCR RS R NE. WE S
A6 wlan, WTRAMERG KU, & VTIG %,
A 2 MRMEEME, Mon/6i=0fMoP/0i=0, {H
On/0i=0P/0i, XREWEIXMIEI T, RAMEH
R IRF B BRI B NS T R G5 S T R K Y LR
R R, TRA RGO T AR R KT #
T TN L B RS Bt 5 A LA A L PG TR LA I
R R AR R A RACR SIRE RGN K
KRR JAE e KRR FT Xt N ) R e Yl e 42 PV
BE TR AR SR AR R R FITR A R SR (1)
R IhRERAERBRGM S NEHEEMEGES . 74,
TR FH AR, B3R5 IR & RS i K
IR KB AR T R BRIR & R KRR T
FIR AR AR DR AL, X2 MU S B RIRE RS
PEEMERES . EAE T VTIG 5 AR ) R £
sACHUE. BIF24), 253 BeE~PAT T FE((21), (22)
A8, £ 1 M 2 KIS HE s UL KW AL % 1

R3 EHRMENREERARANE R0

(0P/2i=0, 0P/0V =080n/06i=0, 0n/0V =0),
AAEAREIAEERT, RERSN 10 DEEERE
S, WAk 3 PR

ME'S, 6 FZk 3 FTLUE H, ARG RS TR
R R AR RSN, A0k R b F) it 2 5 R A
HELYAL A P2 P B 0 51 K8 0TI R /S, A7 A S PR I
BE i Fi, VAR ietE VTIG BUE V, Y, , & RS
i th DR AR G ) IE Bl E, WA, Mg,
h#i,, VezV,, Hi>i, V,>V,. Zi<i Mi>i
i, VR 2 G A HH D AR AR BORE FLT A A
WL BRI RN AR, i< Ali> g, A
RIRA RGN G ETAEX K. B, JRA KRG R
BRI DR AR P XN

i, <i<iy, (3D
Ve <V < Vq, (32)
P <P<P,,, (33)
Ty <77 < e - (34)

Horp, PR G AR GERCR SO B B 2h %,
T 77, DU i 3 ) 2 de KN BT L 2. iR 3 7T
H, £ EBRRAIBIT XN, VTIG 4R LRI A S
Ly o 40 ¥ FUAEL v B L 5 39 O

¢P<¢2< n°
G +Ve <4 <@, +V,.

M 3 A0, BEAFVRA R B RS TAELEH(33)M
GHA AT AR X T P, T ZE SR BH AR 3 eR 2K 2
7E 0.3~0.4 ev, R VTIG PHAR 75 % B I & £ (144 %
Ban VTIG BHAR i B Z BRI, TRA RSB AL
] LUA B 80% A A7, — MR, AOEHY T ek ZU
T i A H 1 L 1) 6 R A ) & R N, X
TR FEEHEAR RSB TEK, JaEAMAE 1.5~6 eV.
SRAGAE T R B0 (1) 4% G2 7 v A2 a5 i sl ik - 42 )@

(35)

(36)

& P, (W) i (Am™) v, (V) o, (V) Iy Mo i, (Am™) v, (V) o, (V) P, (W)
0.91 249.544 9210 0.5001 0.3449 0.5804 0.7923 2475 1.2997 0.418421 91.5237
0.92 250.243 9222 0.5000 0.3435 0.5813 0.7929 2470 1.2999 0.418430 91.4040
0.93 251.071 9223 0.4980 0.3432 0.5833 0.7934 2465 1.3001 0.418444 91.2842
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o SR e kL. Ha AR T Th g T LUA IR 0.9 eV
ACPBY SRR, fE VTIG BHBR AT SH % 11 18] B 3 78 e
A RGN RRL T BN K 2R, ) FH % 2 550 38 255 . A i FH
TR BURNE 0.3~0.4 eV w10, RA
RHERGMAIZEAT N 1% A B HIE R SOFC (1
%5 FEAVTIG () Dl ok £ DL VR A L R 40 3R 15 e 1
()2 L DI 2R RN 5

M 5 16 AT, XFT4a R VTIG fi i Lk,
M), (23), 25FE 1 K 2 FEHE, o7Li3kE
SOFC, VTIG fRA R4t i3, 22k SOFC
(R FRLIAL 2 BE AR O Rt 2k, Wi 7 A8 i, o,
P, NIRE KRG R RO OR T2, 0
N R G D R OIS S N IR, g, NIRA
KRG IR T IRORRR, i N RGREN
KBS R 2, MRS HBESE 5 MIF.
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Performance characteristics and optimal analysis of a fuel
cell-vacuum thermionic generator hybrid system

YANG ZhiMin, LIAO TianJun & LIN BiHong

College of Information Science and Engineering, Huagiao University, Xiamen 361021, China

Based on the current models of solid oxide fuel cell (SOFC) and vacuum thermionic generator (VTIG), a general model of a class of
an irreversible SOFC-VITG hybrid power system, in which irreversibilities existing in real hybrid system are take into account, is
established. Expressions for the efficiency and power output of hybrid power system are analytically derived by the model. By using
numerical simulation, the relational curves of the efficiency and power output varying with some important performance parameters
of the hybrid system are obtained. The performance characteristics of the hybrid system are presented. The optimum criteria of
several important performance parameters are given. The effects of several irreversible loses of the hybrid power system on optimum
performance are discussed. The results obtained in this paper can provide some theoretical guidance for the optimization design and
operation of practical SOFC-VTIG hybrid power system.
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