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RESEARCH ARTICLE

Performance improvement of proton-exchange membrane
fuel cells through different gas injection channel
geometries

Hojjat Ashrafi'? | Nader Pourmahmoud' | Iraj Mirzace' | Nima Ahmadi®”

"Mechanical Exgineering Department,

Urmia Usiversity, Urmia, lran Summary

*Department of Mechanicsl Engineering, The pedormance of proton-exchange membrane (PEM) fuel cells is strongly
Technical and Vaational University dependent on the geometry, flow channel configuration, and size. The present
(TVI), Tehoom; I work numerically studies the performance of PEM fuel cells through the
Carrespondence design of gas injection channeks of different geometries. Computational fluid
Nima Abusadl, Department of Mechanical | dynamics was adopted to solve the governing equations. The finite vol
Enginecring, Technical and Vocatonal % L .

Universéty (TVU), Tehrus, Ieas, method was used to discretize and solve the equations. The channel geome-
Email: st ahmad). eoggigsil com tries included S]Nﬂl q\ml (Mode! A), M’ﬂ"ﬂ {Model B), and Pm (Makl C)

which have the same dimensions as the base serpentine model. The perfor-
mance of the system was validated using the hase model, and the simulation
was carried out at 3 valtage of 0.6 V. The present study primarily aimed to uti-

lize novel PEM fued cell designs and improve their performance. The highest
L\\ current density and output power were found 1o occur in Moded C, whereas
Modef B had the lowest current density and output power. The temperature
distribution was uniform in Model C and the base model. Moreover, Model C
had the lowest water production; therefore, water immersion would not inter-
rupt the fuel cell. On the other hand, Model B was observed 1o experience the
Bargest liquid water generation, Jeading to an interrupted fuel cell. Model C
had the lowest pressure loss and, therefore, lower power was required to pump
gasses through the channel. It was found that Models C and B had the highest

and lowest performances, respectively.
KEYWORDS
gas ijection channed g Y. rical siovalation, PEM fuel cell, performance

mprovement, serpentine

Investigation of the effect of gradual
change of the inner tube geometrical
configuration on the thermal
performance of the double-pipe heat
exchanger
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Abstract

Today, with the development of technology, heat
transfer, reducing the time of heat transfer,
reducing the size of heat exchangers and
increasing the efficiency are considered. Heat
exchangers have many applications in the
industry. Therefore, increasing the efficiency of
heat exchangers will increase the overall
efficiency of a system and optimize energy
consumption bv a svstem. In the pbresent studv.
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