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Abstract : Operating points of a fuel cell system (FCS) can be shifted to its high-efficiency region by hybridization in a
fuel cell hybrid vehicle (FCHV), so the hydrogen can be saved. In this paper, the hydrogen consumption of an FCHV is
compared to that of a fuel cell vehicle (FCV). A power management strategy is applied to the FCHV and the related
simulation is carried out. The concept of equivalent hydrogen consumption is introduced in order to consider the effect
of the difference between initial and final battery SOC on the total hydrogen consumption.
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Equivalent hydrogen consumption(s-7} 54~ 2~ 5.3), Fuel cell vehicle($d 54 X] 252}
. M E AFEAet A8 AR S H ] 918 A= S0C
=7] 7k3} A= gro] Zolol s} 22 Al B
NI A3k 87 EAI7 ol 457 B ket < Dk 578 o] @opel Bk wein AE
) _ . o] L& AR HA slol B & ApsLo]
SR Ak} 22 2™ A ZpEo] HAak
A ARG = gt vuwE 3 glrk vy
FES 1] AZASAT. A5 A stol By = A . ko‘_ o= o
21 ol kO = = IS
apo el elo) ol o Al x] Al ES sto| el 5 3 2] SOC7}F Wistk= FaFE aredshr] fa & Aol
= Renit <l = — =1 Al_____x;_]_$ii531:947ﬂbﬂ£501—8}0;]4:‘{,:o:]
o2 AEHES NES JUoR §4 5w s e
BAA AEapele] 4 AR S vlwsglon 2
WERA A RS TFAAE A A8 A
o Ao 7 AgHA stolB = A A5 A 2
Sto| Bl = bkl A AR S HEgk 7 e N N .
3| IS N1 Z
o Y AAom with Agom o gy o1 TEBEIFHAR
o] o345 w- 3 o171 X o = - - -
of A7F wol A H AL F Aol M= = 2. G2 MK slo|EE|= AF=Abo| =sHE
o]0 HMeEhs A galrt. F3 dEFs 483k
< ) Al EE el A3ks B wiE e soce] 27 AR sho|He = A xS A
gk A% grol vl Wrk e ef dugx SR RA FEHAd dudA Ande] nad
F Aol Mt 25 e = Q== Sk Fig. 19} Fig. 2+=
Els W

*Corresponding author, E-mail: swcha@snu.ac.kr



HES} - A
50
40 §
-

g N
230
c
0
(=}
£ 20
]
=4

10

0 1 1 1
0 20 40 60 80
Net power (Kw)
Fig. 1 Operating points of an FCV
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Fig. 2 Operating points of an FCHV
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Fig. 3 Power management strategy in an FCHV
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Table 1 Parameters of the vehicle

Item Value
Vehicle total mass (kg) 1500
Final drive gear efficiency (%) 90
Tire radius (m) 0.29
Aerodynamic drag coefficient 0.37
Vehicle frontal area (mz) 2.59
Alr density (kg/ms) 1.23
Rolling resistance coefficient 0.014
Table 2 Powertrain parameters
FCS power | Battery capacity | Motor power
(kW) (kWh) (kW)
FCHV 35 1.5 75
FCV 70 75
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Fig. 4 Simulation results of FTP75 urban

400

1 |
800 1000 1200 1400

Time (s)

150

100

50

Vehicle speed (Km/h)

Desired speed
Real speed

/
Ve

200

60

i\ \ |
400 600 800 1000 1200

40

20

FCS and battery power (Kw)

FCS power
Battery power

!
200

400 600 800 1000 1200

0.9

0.8

0.7

Battery SOC

0.6

L
0'50 200

Fig. 5 Simulation results of NEDC 2000
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Table 3 Delta SOC and Delta hydrogen consumption

(FTP75 urban)
Initial SOC 0.8 0.7 0.6
Final SOC 0.8982 | 0.8977 | 0.8109
Delta SOC 0.0982 | 01977 | 02109
Hydrogen 160.8431 | 164.957 | 165.6835
consumption (g)
Delta hydrogen 0 41139 | 4.8404
consumption (g)

Table 4 Delta SOC and Delta hydrogen consumption

(NEDC 2000)
Initial SOC 0.8 0.75 0.7
Final SOC 05974 | 06526 | 0.6384
Delta SOC 202026 | -0.0974 | -0.0616
Hydrogen 135.4388 | 143.5987 | 146.0818
consumption (g)
Delta hydrogen 254043 | -17.2444 | -14.7613
consumption (g)
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Table 5 Hydrogen consumption comparison between FCHV

and FCV
FTP75 urban NEDC 2000
FCHV (kg/100km) 1.307 1.369
FCV (kg/100km) 1.362 1.457
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