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Optimization of Condensate Water Drain Logic Depending on the

Characteristics of Drain Valve in FPS of Fuel Cell Vehicle and

Development of Anode Water Management Strategy to Achieve
High Fuel Efficiency and Operational Stability
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Abstract >> A proton exchange membrane fuel cell (PEMFC) produces only water at cathode by an electrochemical
reaction between hydrogen and oxygen. The generated water is transported across the membrane from the cathode
to the anode. The transported water collected in water-trap and drained to the cathode within the humidifier outlet.
If the condensate water is not being drained at the appropriate time, condensate water in the anode can cause
the performance degradation or fuel efficiency degradation of fuel cell by the anode flooding or unnecessary
hydrogen discharge. In this study, we proposed an optimization method of condensate water drain logic for the
water drain performance and the water drain algorithm as considered the condensate water generating speed prep
emergency case. In conclusion, we developed the water management strategy of fuel processing system (FPS) as
securing fuel efficiency and operating stability.
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Fig. 2 Power limit by not draining condensate water
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Table 1 Test condition of anode condensate water drain

Test parameter Measurement

Pressure differnce of drain

valve A quantity of average

condensate water per
one time by current

Valve open time
(Reference time + 0.1~3 sec)
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Table 2 Comparison of driving mode

.. Average Current
Driving mode
¢ (Al
UDDS 174
(Urban dynamometer driving schedule) ’
NEDC 193
(New European Driving Cycle) ’
Us06 625
(High speed/high load cycle) ’
HWFET 03
(Highway fuel economy test) ’
AB
(Fuel economy test of AB) 67.9
HMC Mode 30.0
(Real road driving cycle) '
UDDS current offset 62.5
NEDC current offet 62.5
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Fig. 3 A ratio of condensate water by pressure drop of
drain valve
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Table 3 A logic of opening the drain valve
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