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5.1 CONCLUSIONS

The conclusions of mathematical model are listed below:

1. The results of mathematical model showed that for air and hydrogen the parallel or
straight bipolar plate design achieved minimum pressure drop and acceptable effective
area but small residence time (0.535 sec). This is not accepted in fuel cell design.

2. If the parallel or straight bipolar plate design will be implemented aback pressure unit
must be operated but it will be complicated configurations.

3. Spiral design is the most attractive design in this study which has the minimum pressure
drop and six channel header serpentine has the maximum effective area.

4. The six channel header serpentine design has a higher pressure drop than the spiral design
by 89.9 % for air and 85.7 % for hydrogen but six channel header serpentine design has a
higher effective area than the spiral design by 29.9% .For residence time six channel
header serpentine design is more increase than the spiral design by 31 %. So, the spiral
design is the optimum design.

The conclusions of parametric study are:

1. For air, in each design pressure drop increases when velocities increase. But for each
velocity the lowest pressure drop occurs in semicircle design followed by square design
then trapezoidal design finally triangle design. So the optimum cross section design is
semicircle design followed by square design in air side (cathode side).

2. For Ha, in each design pressure drop increases when velocities increase. But for each
velocity the lowest pressure drop occurs in semicircle design followed by square design
then trapezoidal design finally triangle design. So the optimum cross section design is
semicircle design followed by square design in H> side (anode side).

The results of experiments validated the numerical results and indicated equivalent
agreement between numerical and experimental results, the serpentine flow channels with
curvilinear bends showed high performance numerically and experimentally compared with
serpentine flow channels with square bends, this improvement about 29%.
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