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Abstract : To achieve energy savings in the transportation sector, the Korean government has been implementing various
policies promoting the widespread adoption of eco-friendly vehicles. Fuel cell electric buses are recognized as an effective
alternative due to their environmental friendliness and potential for alternative energy utilization. Currently, the energy
efficiency of fuel cell electric buses is measured under real-road conditions. Outdoor measurements are influenced by
weather factors, such as external temperature, wind direction, and wind speed, leading to low accuracy and challenges in
achieving repeatability and reproducibility. This study aims to investigate the applicability of an indoor measurement method
conducted on the chassis dynamometer to improve the current outdoor measurement method for assessing the energy
consumption efficiency of fuel cell electric buses. The goal is to enhance the accuracy and reliability of the results. This
research applied the temperature/pressure method to measure the energy efficiency of fuel cell electric buses. Twenty tests
were conducted under different conditions, including variations in vehicle weight(i.e., curb weight, laden weight) and driving
modes(i.e., KS R 1135 constant-speed driving, K-WHVC driving mode). The test results revealed that, among the tested
conditions, the laden weight combined with the K-WHVC mode exhibited the highest validity for applying the indoor
measurement method to assess the energy efficiency of fuel cell electric buses.
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Table 1 Vehicle specifications

Length x Width x Height 10,995 x 2,490 x 3,400 (mm)
‘Wheel Base 5,400 mm
Curb weight(Front/Rear) 12,640 kg(4,635 kg/8,005 kg)
Half weight(Front/Rear) 14,040 kg(5,148 kg/8,892 kg)
Motor power(Max.) 180 kW
Battery capacity 78.4 kW
Fuel cell capacity 180 kW
Hydrogen tank capacity 875L
Tire size 275/70 R22.5
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Table 2 Specifications of chassis dynamometer

Type 72 inch single Roll
Inertia 3,500 ~ 40,000 kg
Maximum axis allowable load 20,000 kg
Rated power 450 kW
Maximum speed 160 km/h
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Fig. 1 Installation of pressure sensor for hydrogen tank
pressure measurement

N & 2geioitt Al = SR AN dudA
sy gjle TAR 278k H ks S48l
© W, Fig. 13} 2t}

2.3 AR

ATl A = 7] o 2 oA a5
Ao AN PEAL 20 AR S, RS, A7
% % 371 % TAeke] %208 Sk,
A WA A G ALe) SR FAFE} uk
HAFFFHBATHDOD Uk A 7]
0] %, As1ZAel A AR o AN
HEHEY 27004 S Q7] el V)RHe ¥
o}

AFRI WA FRE S 2 0% AR

L

=
€20

o

200 400 600 800 1000 1200

Time(sec)

Fig. 2 Fuel cell electric bus test mode(constant velocity)
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Fig. 3 Fuel cell electric bus test mode(K-WHVC)
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Fig. 4 RL(Road load) measuring equipment of fuel cell
electric bus
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W = Consumption of hydrogen fuel(kg)

m = Molar mass of hydrogen(2.01588 x 10~ kg/mol)
V = Volume of hydrogen tank(L)

R = Gas constant(0.008314472 Mpa L/molK)

P1 = Hydrogen tank pressure(Before test, Mpa)

P, = Hydrogen tank pressure(After test, Mpa)

T, = Hydrogen tank temperature(Before test, K)

T, = Hydrogen tank temperature(After test, K)

Z, = Hydrogen gas compressibility factor(Before test)
Z» = Hydrogen gas compressibility factor(After test)
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Fig. 5 Stabilization of hydrogen tank temperature and pressure
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Energy efficiency (kn/kg) Current balance (A-h)
Items Measured vs Outdoor measured
Average | Standard deviation | Corrected | km/kg % Average | Standard deviation
Curb weight + Constant velocity | 24.090 1.227 21.121 -0.779 -3.557 2.413 0.981
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