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EFFECT OF TEMPERATURE AND RELATIVE HUMIDITY OF INLET
GASES ON THE OPERATION OF PROTON EXCHANGE EMBRANE
FUEL CELLS WITHSERPENTINE FLOW FIELD DESIGN
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ABSTRACT Proton exchange membrane fuel cells (PEMFCs) are electrochemical devices which convert directly
the energy of a chemical reaction into electricity by combining hydrogen fuel with oxygen from air. The theoretical and
experimental results showed that the performance of PEM fuel cells is influenced complexly by many parameters such
as Flow-field design, operation temperature, water management, and so on. Among those, water management is one
of the main critical and design issues of PEM fuel cells because it effects directly to membrane humidity. In case of less
than full hydration of the membrane will decrease the electrical conductivity and lead to increase resistive loss. On the
other hand, if excessive water is present in the membrane and/or the gas diffusion layer, the flooding will occur which
causes the blockage of the gas flow channels, electrodes, and backing layers. Therefore, maintaining proper membrane
humidity is crucial to ensure optimal operation of a polymer electrolyte membrane fuel cell system. On the other hand,
water management is deeply influenced by relative humidity and temperature of inlet gas. This issue will be presented
in this paper thanks to a 3-D fuel cell model simulation by using ANSYS V14.5.

Keywords: Proton exchange membrane; flow-field; water management; relative humidity, temperature field, polymer
electrolyte membrane.

TOM TAT Pin nhién liéu kiéu trao d8i proton la ngudn déng luc khi né chuyén déi truc ti€p nang lugng tir cac
phéan Ung héa hoc clia Oxygen va Hydro dé€ sinh dién nang. Cac nghién ctu ly thuyét va thuc nghiém da chi ra rang,
hiéu suat cda pin nhién liéu phu thudc vao nhiéu yéu t6 nhu bién dang dudng dan khi cung cap, diéu kién bién va dac
biét Ia cac gidi phap d€ kiém soat luong nudc trong qua trinh van hanh pin nhién liéu. Giai phap kiém soat lugng nudc
la mot yéu t6 rat quan trong do nd &nh hudng truc ti€p dén dd dm clia mang loc. Khi d6 dm mang loc qua thap, dé dan
proton sé gidm do d6 lam tang tén that. Trong trudng hap qua nhiéu nudc, luong nudc nay sé bi luu & kénh dan khi
gay cén trd sy luu thong clia dong khi, ngoai ra qua trinh di chuyén clia proton qua mang loc ciing bi anh huéng
nghiém trong. Do vay, kiém soat luong nudc hop ly trong qua trinh lam viéc cta pin nhién liéu la rat quan trong. Nhiéu
nghién ctu chi ra rang, luong nudc trong pin nhién liéu trong qua trinh hoat ddng phu thudc rat nhiéu vao d6 &m va
nhiét dé khi nap. Bai bao nay trinh bay két qua nghién ciiu mé phéng anh hudng ctia nhiét dé va dé am téi lugng nudc
trong mang loc cta pin nhién liéu s dung phan mém ANSYS V14.5. K&t qua cla nghién cliu déng vai trd quan trong
trong viéc tim ra diéu kién bién van hanh t&i uu nham nang cao hiéu suat ctia pin nhién liéu.

Turkhéa: Bién dang dién cuc, tdm dién cuc, trudng nhiét do, tinh todn dong Iuc hoc dong chay.
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