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Rapid Compressed Hydrogen Filling System for Fuel Cell Vehicle
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ABSTRACT

A compressed gas system previously utilized in
natural gas vehicles (NGV) was utilized in the Honda
FCX. Rapid filling tests of the high-pressure hydrogen
tanks of both Type 3 (Aluminum liner) and Type 4
(High Density Polyethylene) were carried out using
compressed hydrogen gas. Type 3 tanks showed better
performance. This result can be explained in terms of the
difference in heat diffusion coefficient between
aluminum and HDPE. The shortest filling time from
1MPa to 34.4MPa to enable a gas temperature increase
(AT) of 45°C to be observed using Type 3 tanks with a
total volume of 156.6 dm?® was found to be 3.6 min.,
almost the same as the refueling time of present gasoline
vehicles.
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Fig. 1 Schematic illustration of high-pressure hydrogen supply system
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4 high-pressure hydrogen tanks
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total volume of 156.6 dm?
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Table 1 Mechanical properties of high-pressure
hydrogen tank components

Aluminum | HDPE CFRP"

Density

(kg m™®) 2680 955 1700

Specific heat

(kJ kg 'K 0.896 21 0.9

Heat conductive

coefficient 180 0.41 6.5

(W mK™)

Heat diffusion

coefficient 74.96 0.2 4.25

(mm2s™)

*)Carbon Fiber Reinforced Plastic
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Table 2 Comparison of filling efficiency obtained from
simulation method

o Fillin

AT (°C) efficienc?/(%)
Type 4 54 86.8
Type 3 (Liner thickness : 7 mm) 40 89.9
Type 3 (Liner thickness : 3 mm) 46 88.6
Type 3 (Liner thickness : 1 mm) 51 87.5
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Fig. 8 Distribution of heat generated by rapid filling
of compressed hydrogen gas for various
types of tanks

000000000000 Type3 O Type4 0000
000000D00000000000000000000
00000000000000000000000000
OO0O0Table1 000O0O0OOOO0OO0O0O0O000 HDPE
00000000 375000000000000000
000000D00000000000000000000
000000000000000000000000000
000000000 O00ATO Type3 OO0 Typed O

goooooooooooooo
a=A/(p0OCp) ooad

0000 0OO000D0DOAOOOODOpOOODOCK
gbooooooo

0220



gboboboboooobooooboobooobooboboooon

gobboomoobmoobooobboon

gbobobobobooboooboobooobooboooboan
gbobooooooobooboboboboboooooo
goboobobooooooboobooooooboooboooooo
oooo0oO0o0oDbOOo00oboOoOoO0oDbO0o0n Fig.9od
gobobooooooooboobooboooooooboobooooo
gboboboooooooboooboobooboooomoonog
gobooomoooooboboooooooooboo oo
gbooboooooooboobobobobobooobooon
obogoooooobooboooomooomooooog
goboboooboobobooboboobboobmoo
omooooooooboooooooooooboobooog
gboboooooooboboboboboboboonoog
gboboooobooooboobobboooboooboobooboo
gbobobobooooooooo

0 118
10 Gas temperature 146

(center of tank)

Gas temperature

(near inlet) Pressure

Methane gas temperature (°C)
A
o
o
Pressure (MPa)

_90 1 1 1 1 1 1 1
0 02 04 06 038 1 12 14 1.

Time (min)

Fig. 9 Changes in gas temperature at center and
near inlet of tank, and pressure with
methane gas filling time
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