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Abstract: In order to facilitate the quantitative analysis of hydrogen—consumption impact factors and hydro—
gen—consumption potential for fuel cell vehicle, the average integrated transmission efficiency was first defined and a
theoretical model of hydrogen—consumption calculation and analysis was proposed, on the basis of the internal ener—
gy flow relationship of the fuel cell vehicle during driving. By analyzing the various impact factors of hydrogen—con—
sumption, the theoretical hydrogen—consumption—increment model was further obtained. Finally, based on the fuel
cell vehicle model provided by the advisor, the effects of rolling resistance coefficient, mechanical efficiency of the
drive train, motor efficiency and fuel cell efficiency on the economics of the vehicle were quantified through theoreti—
cal and simulation analysis. In addition, based on the possible—limit state that each influencing factor may reach in
the future, the hydrogen consumption potential obtained from the simulation is 0.6 kg/100 km. The quantitative anal—
ysis of different factors and the determination of hydrogen consumption potential not only provide critical reference
for future research of the fuel cell vehicle powertrain, but also point out the optimization direction for component se—
lection and parameter calibration during the development of actual vehicle.
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Fig.1 Energy transfer of fuel cell vehicle power system
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Fig.2 The configuration of the power system
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Tab.1 The basic parameters of the vehicle

S| Bl
LYYy 1380 kg

JABH 2 5k 0.335

TRBH A% 0.009

FHE 6.6732

KR 0.282 m

R v W% 50 kW
CELN KL HETH 2 000 r/min 4E$5E 270 Nom
CERT) 25 Ah&&325 V
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Tab.2 The results of the comparison
| advisor AR RE%
AABRER/(L(kg))  54.20 (0975 6) 54.26(0.976 7)  0.11
15 HANIRZ 1R SOC 0.76/0.76 0.76/0.76 —
SRR Il 53.44 53.03 0.77
FLALAK S48/ % 81.78 82.60 1.00
AL FUSCR % 72.90 73.50 0.82
AR S ek 930.00 952.02 2.37
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Tab.3 Simulation results of hydrogen consumption model

TiH NEDC T.#%
B HLEFE/(Lkg)) 54.26 (0.976 7)
PrERIGRZ L SOC 0.76/0.76
RN PGS 60.31
FHIBIEER S BK B RE /K] 8 770.40
AL S DI RE B k) 952.02
CERIES SE) Gy E 98.60
PRI ALE (o/kW - h)/% (56.57)53.03
HLALE 4B )/ FE LR 82.60/73.49
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PR il B K HUBCRANTR], O Sk — 20 7 B e AL
RO RS X B I RZ I, X HURF B AL RICR B
FEE A, [R) I S RAEFR 7 25 2R 1 5 B K B LY
LR ASCRAEE S 81.35%. FIHLRBCR I A E & (B 5 H
PrEERANER 4 Fios 3R 4 B (10)15
BN EAFER B 54.43 LAFEM 7 HAE S5 B
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Tab.4 Simulation results when the

motor efficiency is constant

TiH NEDC T4
AA AR (L(kg)) 54.39(0.979 0)
D HAIRIZ 1L SOC 0.76/0.76
N I EES 59.60
PSS SOK S eIk /k] 8 770.40
PR H Sl I RE k) 1052.71
CERIR SO Gy E I 98.70
R AR (/W +h)/% (56.40)53.20
FLAILST-H4 B 8/ 38 L Al 81.35/81.35
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A 1.544 1/100 km, P2 IS0 RN RE R 3 0 17.45 k)
o, WA 0.107 /100 km, PSR A 1.544+
0.107=1.651 1/100 km. i 7% shBH )1 2 E0k D, Fif
A T B AT R H 3G 22 1) S DR YR AR TR Sl 6 THT
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Tab.5 Simulation results of different

rolling resistance coefficients

Case0 Casel Case2 Case3 Cased
W Z% 0009  0.008  0.007  0.006  0.005
A‘/\Z}:A/:
Hhes e A 5491 5330  51.67 4948 4833
/(L/100 km)
SRIrg =2
S 5439 5278  51.14 4896  47.79
/(1/100 km)
S A A5
PRGN S0 seas 635 5622 56.36
#/(g/kW+h)
TG 1L Eh
X 59.60  59.40 5930  59.60  59.10
R I%
|z =
ﬁ%j’bif’j]m& 10527 10702 1087.6 11051 11225
pem/k)
FEBHEER
Efbfj % 87704 85168 82633 8009.7 77562
ShRER /K]
E%m‘ﬁﬁa 9870  98.80  98.80  99.11  99.02
BRI%
DB A
— 1.61 1.63 2.19 1.15
/(L/100 km)
} ST = L
AT AR 161 164 218 117

/(L/100 km)
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Fig.4 Hydrogen consumption at each
rolling resistance coefficient
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Fig.5 The error of theoretical hydrogen consumption
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Tab.6 Simulation results of different mechanical efficiencies

Case0 Casel Case2 Case3 Cased
HUARRCR % 88.32  90.32 9232 9432 9632
SR AFE
5439  53.10 5195 5077  49.74
/(1/100 km)
ERIRETH
5640 5639 5641 5642  56.44
FEF/ (kW +-h)
Frmat 59.60  60.80  62.00 6320  64.40
BRI % ' ’ ’ o ’
TEAE Bl a]
o 1 052.70 1075.90 1099.10 1 122.20 1 145.40
W hE /K]
FHIBAEIR
o 8 770.40 8 770.40 8 770.40 8 770.40 8 770.40
IRARE /K]
LRI GRS &
98.70 9874 9879 9884  98.77
1%
DA%
— 2.20 1.97 2.05 1.83
1%
PR
2.17 2.02 2.07 1.90
1%
fai b5 SEBRTT
Ja — -1.04 0.68 0.88 1.48
SRR/ %
8.
® 6f
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Jiw’ 4r — HETEE
P N
! — — —HETER
N S TR AT 2R
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Fig.6 Hydrogen saving rate at each mechanical efficiency
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3.4.3 WAL E RS v T
MR T ATULE L VLECR RGN 2%, R4
WILE OGS E AR AL 2.30% /5 47, 1T AR TH
2.38% , AR TT 1.3552 1/100 km.iZ 46 5 H A7 —
ANBRBN AL, AUARSCR A L ATLSCR AR N 2% , {H )&
HLBLSCR A3 RS 1 15 ER TR, IO TROR
A SRR, (EE AL A RICR AR A A B K
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Tab.7 Simulation results of different motor efficiencies

Case0 Casel Case2 Case3 Cased

LR % 81.35  83.35 85.35 87.35 89.35

SR EFE
54.39 53.02 51.77 50.49 49.36
/(1/100 km)
EEAAIERE
56.40 56.39 56.41 56.42 56.47
R/(g/kW+h)
AL
N 59.60 60.90 62.20 63.50 64.80
BRI %
FEA 2 Il
. 1 052.70 1 077.90 1 103.10 1 128.20 1 153.30
RE k)
LN FEZ SN
s 8 770.40 8 770.40 8 770.40 8 770.40 8 770.40
IR RE /)

M AR/ % 9870 9875  98.80  98.85  98.81

5 B3 S5 % — 233 2.15 2.23 2.01
BT AR % — 2.32 2.18 222 2.04
fAi {5 52 bR

— -0.30 0.52 0.27 0.52
AR %

3.4.4 WA bR R vh AT

M 8 AT LLE H AR - 2 S I FE R A
FEAIK 2 o/kWeh: TTECRIETH2 3.38%, ATt
1.93 1/100 km.
3.4.5 MRIR AR TV B 09 SAEMIR

MF 9 T LUF Y FER R AT S 15
FPE—BARACRTE DL, 1% FC4+B R BMIRAL L 5

4AE NEDC T T HZEE A A B AR EFEE
33.26 1.(0.60 kg ).
*8 AEFEHESHERNHELER
Tab.8 Simulation results of different average

hydrogen consumption rates

Case0 Casel Case2 Case3 Cased

AR
5640 5440 5240 5040  48.40
Z/(g/kW+h)
SLPREFE
5439 5246 5053  48.60  46.67
/(1/100 km)
TR
- 59.60  59.60  59.60  59.60  59.60
R 1%
T )
P 1 052.70 1052.70 1052.70 1052.70 1 052.70
Gl
FARER S
Efbffij ® 877040 8 770.40 8 770.40 8 770.40 8 770.40
IR hRE R/ k)
=R €2
N 9870 9870 9870 9870  98.70
%1%
A5 A= 2%
AU 55 e -as2 397
A AL
15 BT SR 1% — 3.29 3.29 3.41 3.54
P &% % — 3.30 3.42 3.55 3.69
'E,’Ttlﬁ,fww — 107 195 262 301
SRR E %

F9 EXMEARKRIEUENSFE
Tab.9 Hydrogen consumption after changing

the influencing factors in turn

. AFE
Fr B e SR L/léoo K
N N m
{HEIASRAE
(kg/100 km)
. " 54.39~47.79
01~02 ST EDAEY 0.009~0.005 (0.98-0.85)
et 2 . 47.79~44.32
02~03 DIk SIS 88.32~96.32 (0.85-0.80)
e B 44.32~38.99
03~04 R &7 81.35~91.35 (0.80~0.70)
oS SRR ]
i 56.40~48.40 38.99~33.26
04~05 AR

(AR ) (53%~62%) (0.70~0.60)

4% #

DO i Be SRR A R AR A
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