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Development of the Integrated Exhaust System and Techniques of
Nitrogen and Condensate for Fuel Cell Electric Vehicle
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Abstract >> Proper discharge of nitrogen gas and water condensate is required in a conventional fuel cell system
for performance, stability and durability of fuel cell stacks. Present study covers the development of integrated
unit and its functioning logic for simultaneous nitrogen gas purge and water condensate drainage in a fuel cell
vehicle system. Configuration of condensate drainage pipe, purge valve and level sensor is considered and optimized
in physical integration. As a key factor, discharge time is considered and optimized based on the test result of
constant-current operation with various operating temperature in logic development. Consequently, derived optimal
values are applied and verified in actual vehicle drive mode test.

Increase of system design flexibility, weight reduction and cost reduction are anticipated with this study. Additional

study for physical and logical improvement is currently being implemented.

Key words : Nitrogen purge(2 4~ H[|%), Condensate drainage(-3-3<> Hl|&), Electrochemical reaction( 7] 3}l
2, Fuel cell(d= 2 XA]), Constant-current driving test(g AHF &4 Ald)
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PEM: Proton Exchange Membrane
GDL: Gas Diffusion Layer

CL: Catalyst Layer

BP: Bipolar Plate

Fig. 1 Structure of the fuel cell
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Fig. 2 Anode layout in conventional system
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Fig. 3 Structure of the conventional system
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Fig. 4 Anode layout of the integrated exhaust system
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Fig. 5 Structure of integrated exhaust system
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Fig. 7 Control logic of the integrated exhaust system
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Fig. 8 Test equipments of the integrated exhaust system
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Fig. 9 Results of the constant-current driving mode(@Operating temperature A)
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Fig. 10 Results of the constant-current driving mode(@Operating temperature B)
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Table 1 Results of actual vehicle driving mode

Exhaust time Min.

Drivi d .
TIving mode X) Concentration of H»

USO6@Temp. A 1.3s 90.5%

UDDS@Temp. B 1.1s 80.5%

US06@Temp. B 1.1s 88.1%

UDDS@Temp. C 0.9s 80.9%
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