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# # 5170507921 : MAJOR MECHANICAL ENGINEERING
KEYWORDS : FUEL CELL / PEM/ MEMBRANE HUMIDIFIER

SOROT SOMYOT : EFFECT OF EXTERNAL HUMIDIFIER ON THE
PERFORMANCE OF PEMFC POWER MODULE. 246211
THESIS ADVISOR : ASST. PROF. ANGKEE SRIPAKAGORN, Ph.D., ... pp.

The present work investigates the performance of a membrane humidifier (MHX) and
PEM fuel cell power module in the case where the MHX is installed and removed. The tests are
performed within a climate-controlled room in which the temperature and relative humidity levels
can be regulated. Test conditions are 25, 30 and 35°C constant temperature and moisture
content 0.012, 0.014 and 0.016 g/g,, - At each condition, the fuel cell module is controlled to
supply electrical load from 100 to 800 W. The results show that MHX increases both the
temperature and the moisture content of the inlet air. Hydrogen consumption of both cases is the
same at ambient temperature of 25° C. When the ambient temperature is raise d, hydrogen
consumption of the case that works without MHX is higher than PEM that works with MHX. At
30°C and 35°C of ambient, the maximum differences in hydrogen consumption are 10% and 15%
respectively. A Polarization curve shown that PEM with MHX performed better than PEM without
MHX at all ambient conditions except at ambient temperature 25°C that PEM without MHX
perform slightly better than PEM with MHX, but when air temperature is 30 and 35°C PEM without
MHX performance decreases rapidly and system cannot perform at high load when ambient
temperature is 35°C. For auxiliary consumption, once the MHX is removed, auxiliary consumption
decreases. At ambient temperature of 25°C, the difference of auxiliary consumption between
both cases is 6.7%. Finally, in terms of the performance of overall system, only at ambient
temperature of 25°C that without MHX performs better than PEM with MHX. When the air
temperature is increased, the performance of the system with MHX is better than the system
without MHX for all ambient conditions. The maximum system efficiency is 54.5% at ambient
temperature of 35°C. For this research, PEM with MHX has better performance and stability than
PEM without MHX.
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