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Water Recovery and Self-Humidification by Condensing the Moisture
TU Zheng-Kai

in the Outlet Gas of a Proton Exchange Membrane Fuel Cell Stack
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condenser is introduced to separate liquid water from the outlet gas for self-humidification of the
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stack in this study. With the introduction of the condenser, the recovered amount of water can easily
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satisfy the air self-humidification by condensing the outlet gas to a proper temperature
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Abstract To maintain the membrane at hydrated state. plenty of water is needed for the state-
=

of-the-art of PEMFC technology. especially in large power applications or long time operation
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Fig. 1 Schematic of PEMFC test system
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Table 1 Different combinations of test

gﬂ% Nﬁ/i\ﬁ RHair/% RHH2 /%
Casel 0 100 100
Case2 0 100 0
Case3 1 100 100
Cased 2 100 100
Caseb 2 60 100
Caseb 2 100 0
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Fig. 2 Schematic of water recovery by condensing
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Fig. 3 Liquid water recovery
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Table 2 Inlet parameters with different combination temperatures (I=100 A, T;,=343 K)
iRy pin/kPa Pin.Hy/kPa Pout.H,/kPa To/K
Case 1 116.4 118.0 103.5 339
Case 2 115.2 114.2 101.8 336
Case 3 115.0 118.0 103.5 288
Case 4 115.2 117.9 103.5 281
Case 5 109.2 116.8 103.5 280
Case 6 114.6 115.6 102.8 282
*® 3 FELESTHKE (I=100 A, T:,=343 K)
Table 3 The water volume of different combination (=100 A, T;,=343 K)
an o, | EUMEAE ARk UmAR KBRS K
(103kg - s~ 1) (1073kg - s~ 1) 2 (10~3kg - s~ 1) (103kg - s~ 1)

Case 1 0.358 2.397 0.785 0.352 0.707 0.435

Case 2 0.363 2.430 0.790 0 0 0.348

Case 3 0.364 2.438 0.788 0.352 0.707 2.838

Case 4 0.363 2.430 0.787 0.352 0.707 2.850

Case b 0.198 1.327 0.793 0.357 0.712 2.233

Case 6 0.365 2.445 0.792 0 0 2.577
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