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Abstract: In order to solve the limitation of the hydrogen consumption as an economic evaluation index for the
fuel cell hybrid bus, an equivalent hydrogen consumption model and a multi—objective optimization function com—
bining quality and life factors were adopted, and the economical key parameters relevant to the whole life cycle were
optimized in this paper. The total system cost and energy system mass were reduced by the optimization. The simula—
tion results show that the super capacitor can still fully play the role of “shaving the peak and filling the valley” , the
battery cannot output or input large current, the cycle equivalent hydrogen consumption and the average current of
the battery remains basically unchanged before and after optimization, the output power of the fuel cell is stable, and
the fuel cell voltage decay is only reduced by 2 V. It should be noted that the degree of decay of the lifespan is lit—
tle. The optimization method proposed can ensure the life and economic efficiency, the equivalent hydrogen con—
sumption of the cycle conditions is basically the same, and the total cost and total mass of the system are optimized to
a greater degree, accelerating the application of fuel cell hybrid energy system in bus.

Key words: fuel cells;system with three energy ;life cycle ; economics

x WS B EA:2018-10-02
E2TH: EXEA LITREBDE (2018YFB0105300,2018YFB0105900 ), National Key Research and Development Program
(2018YFB0105300,2018 YFB0105900)
PEEEN  RKR(1977—) 0, HMK BN SRR ZRIBEZ, L
+ IR R N , E-mail : zengxiaohua@126.com



2510 14

RKRIEE SR MR 5 30 ) R G2 BRI Tk 47

3 BRI R Ko B R R P 2O ARE N 5o |51
SR R 2 B TR A SRR 2 T Rl AR
T2 22 HARIUAL T X RS AY A BEAC E DLAR
UEAHELRR S B2 I AR I B e U /e e b 3R 5
FRGE AR} b S B AR R, B S R Y
A2, B Z B F FE il 0 2R, P e
T, 31 RGERIRE A BRI -5 ZRUR L
AT FT R S HED T i AR S O T 22 1 3
TSR IMORL L IR & 3 1 R SR A TGN TT
LSRRI B 2R i TG 3R T LU Y25
RERE, T e B AR 2 FP . SR L i A B & 4 AP
FEPRAN R BT B A 1 Bk SRR T 00 A55%
FUFE, 10 N AR LR 5 3 ) R G T i e fil
FHRASZE AR, R Zi & RGUSCR M A5 5t
NSRS, A A IR R IR G 3 T &
SR G PN TNER R BT S B0 T 2 H AR
A, ARRARAE 0B B 100 S5 28 URE A2flHE  ilAs
AR TR PRAE A A, XOFFERRRL IR 5 30 1 R &
TEA 73 i JH U N R AR 2 PRI RS2 A 22 5%
HE

ARG A WAL Tt S A B RE R e 103
FIRGTHEAY, e R GRS B J7 1, e is)
Jrait SOCRASREF 58 1 RELATH P h R H]
ik S U IAE D AR L T 5 3 A T o R 365
SLT RGOS R R L IR 45 31 T R SEY
Z N E RGN REL, H%E HAR RS , X HAE
TBUEFE M A R AR AT 2 H s
DUl AR 2R IR & 3 1 RGBTSR, FHN
DAL IS S RIEA TR LA AL AL RCR .

1 BEEER

L1 MEREMESH N REEENE
RVGIHTRELNNAZGESH B LG T
REAAG RS RER A BRI 2. B 423l ) R G404
VRS FERE IR AR b L AR Dl Bh e B YR A 25
FEL TR 20 PR R Pl L 7 A o DL AR g
o, i TR R ICEE R T RE B i, IR O
FEL YL L 5L ) DC/DC 5 T4 P St Py 3l 25 g 1 BE
J1%558 , Rl Tk S B 2l A (B, s 2 L A
BhfE e IR AR ST, RIVAC B A0 16 2 i s MR L A AR
B BB i R G5, F T R b FE R BR Bl sl T 2 T
oK, h T B REE R SR A& AR R SRE ST, IR I HE
Xl DC/DC. B4 AL IR FL L FE B %5 4R T 0 4

REHE HHORMS, W 1(b) PR, AL SR IIA,
BRI A D AR ER B R SR SE B — )R
SR, R T BRI B TR TR i A
B B AL DR A A A s P eh 2 2 R R A0
MR IR T RGRE R A BRI AT — R Ry
T, IR B U DA AR L
HERMBIIRTOR, SEMHHEE f )RR 5
®1 BERNNEGSH

Tab.1 The parameters of vehicle and dynamical system
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Fig.1 The structure of vehicle and energy management system
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Fig.2 Composite power energy management strategy based on layered instantaneous optimality
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