8 33 % 6 I T &7 # ¥ # % #H Vol.33. No.6
2012 4 6 A JOURNAL OF ENGINEERING THERMOPHYSICS Jun.. 2012

PEMFC S BUERAE A EZE
HIEHEIRHU
FEG A 4 fRR EXR

(AP S TREEFNMEALRE, WRKERLRESH I TRYER, B mi 710049)

W E BT CHRERERL (PEMFC) SRS B2 (GDL) RA#MBERYE, WHMBERUY GDL RBGIRAL
AW T E RS IR PEMPC #RER M, & 3CKRR T — =4 E SR B AL, /£ GDL FE N GDL By
MR ARFEREERRE, ST & HRAE# RSt PEMPC BIEMBIERAFE . £4830H &4 T, GDL £HE
PR SRR A B R R PR, ERRREESTMREMRERBFEFERAER. ZER
HE— S UE IR T AN B S P AR A i SR TR R Tt RO AR B A IE R

XEIE T ICHRBERR R BEAL EY R SR fRgR
hESHES: TKI21 XERIAB: A XEHS: 0253-231X(2012)06-1051-05

Numerical Investigation of the Anisotropic Transport Process
Within PEM Fuel Cell

CAO Tao-Feng HE Ya-Ling TAO Wen-Quan

( Key Laboratory of Thermo-Fluid Science and Engineering of MOE, School of Energy and Power Engineering,
Xi’an Jiaotong University, Xi‘an T10049. China)

LIN Hong

Abstract The gas diffusion layer (GDL) of proton exchange membrane fuel cells (PEMFCs) exhibits
strong structural anisotropy in through-plane and in-plane direction. However, the GDL has usually
been simplified as a homogeneous porous structure in numerical modeling, and the anisotropic
property of GDL is ignored. In this paper, a three dimensional. non-isothermal. single-phase model
with different transport coefficients in through-plane and in-plane direction of the GDL is developed
to investigate the effects of anisotropic transport characteristics of GDL on cell performance. From
the results, it is found that although the overall cell performance is similar, local distributions. such
as local current density and temperature. from the two models are significantly different. The results

prove that only the polarization curve is not enough to verify the correctness of a simulation model.
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