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Development on Fuel Economy Test Method
for Hydrogen Fuel Cell Vehicles
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ABSTRACT

Fuel consumption measurement of hydrogen fuel cell vehicle is considerably different from internal
combustion engine vehicle such as carbon balance method. A practical method of fuel consumption
measurement has been developed for hydrogen fuel cell vehicles. There are three method of hydrogen fuel

consumption testing, gravimetric, PVT (pressure, volume and temperature), and mass flow, all of which
necessitate physical measurements of the fuel supply. The purpose of this research is to measure the fuel
consumption of hydrogen fuel cell vehicles on chassis-dynamometer and to give information when the research
is intended to develop test method to measure hydrogen fuel economy.
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0.2% of F.S.
0.2% of Reading

+ 1 % of F.S.
Under 0.5 sec

Thermal MFC

0 slpm ~ 500 slpm

Flow Range
Accuracy
Linearity

Repeatability

Sensor Type
Response Time

Table 2 Specification of hydrogen flowmeter

64.1kg

0.01kg
25mg(60kg)
10mg(5kg)

Readability

Maximum load
Repeatability of nominal load
Repeatability of low load

baa g

Table 1 Specification of balance for weight method
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Table 3 Specification of pressure & temperature sensor

Pressure Sensor

Range 0 ~ 35MPa
Accuracy +1.5% of F.S.
Response Time 10 ms

Temperature Sensor

Range -50 ~ 150 C
Accuracy + 2 % of F.S.
Linearity + 1 % of F.S.

R : Gas constant (0.008314472 MPa ¢ /molK),

n, P, T : Mol number, Pressure(MPa), Tem-
perature(K)

z . Compression factor at P, T
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Urban Dynamometer Driving Schedule

100

Length = 1874 sec, Distance = 17.8 km
80 Ave. Speed =34.2 kph, Max. Speed =91.2 kph
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N
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Test Time(sec)

Fig. 1 Urban dynamometer driving schedule.
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Highway Driving Schedule
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Fig. 2 Highway fuel economy test driving schedule.
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Fig. 3 Hydrogen fuel economy measurement system.
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