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A PRELIMINARY STUDY ON THE EFFECT OF SLANTED GROOVE MIXER (SGM)
ON THE PERFORMANCE OF A PEM FUEL CELL

S.C. Yun, JW. Park’ and K.H. Kang”

In the cathode channel of a PEM fuel cell, the local concentration of oxygen near the gas diffusion layer
(GDL) decreases in streamwise direction due to chemical reactions, which degrades the efficiency of the oxygen
consumption and overall fuel cell efficiency. We numerically studied the influence of the swirling flow generated by
a slanted groove mixer (SGM) on the concentration distribution of oxygen. We found that the swirling flow can
increase the concentration of oxygen near the GDL, and subsequently improves the oxygen consumption rate.
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Fig. 1 Computational grid for the cathode channel and applied
boundary conditions.
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Fig. 2 Visualization of the mixing pattern of the slanted groove
mixer(SGM) (a) numerical simulation by Kang. et. al
(2004) [3] (b) colored particle distributions by appling
tangential velocity condition to a bottom wall. The number
of initial particles is 1,100 for tracking a swirling flow.
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Fig. 3 Oxygen concentration contour at longitudinal slices. (a)
the cathode channel (b) the channel applied tangential
velocity at a bottom wall.
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Fig. 4 Average oxygen concentration near gas diffusion layer
along the channel.
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