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A. The single serpentine flow field B. The interdigitated flow field C. The mixed flow field
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Fig. 1 Three kinds of flow field models in proton exchange membrane fuel cell
A. The single serpentine flow field; B. The interdigitated flow field; C. The mixed flow field
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Tab. 1 The model dimensions and mesh numbers in proton exchange membrane fuel cell

The single serpentine/Mesh ~ The interdigitated/Mesh The mixed/Mesh cell
Parameter

cell number cell number number
Cathode flow field/mm’ 179/685 198/723 197/1653
Cathode GDL/mm’ 137.18/5343 137.18/5167 137.18/5153
Cathode catalyst layer/mm?* 18.05/22326 18.05/22344 18.05/23280
Proton exchange membrane mm? 36.1/23158 36.1/23311 36.1/23243
Anode catalyst layer/mm? 18.05/22326 18.05/22344 18.05/23280
Anode GDL/mm’ 137.18/5343 137.18/5167 137.18/5153
Anode flow field/mm’ 179/685 198/723 197/1653
%2 BN S M
Tab. 2 The simulated parameters of the model
Parameter Value Parameter Value
Effective battery area/mm? 361 Anode inlet flow velocity/(m-s™) 0.2
Channel height/mm 1 Cathode inlet flow velocity/(m-s™) 0.5
Channel width/mm 1 Oxygen reference concentration/(mol - m~) 40.88
Rib width/mm 1 Hydrogen reference concentration/(mol - m?) 40.88
GDL width/mm 0.38 Membrane conductivity/(S-m™) 9.825
Porous electrode thickness/mm 0.05 Heat transfer coefficient/(W-m?-K™) 50
Membrane thickness/mm 0.1 External temperature/K 298.15
GDL porosity 0.5 Reference pressure/Pa 1.01 x 10°
GDL permeability/mm? 1.18 x 10° Cell temperature/K 343.15
GDL electric conductivity/(S-m™) 222 Cell voltage/V 0.9
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V_cell(6)=0.65 Surface: Molar concentration (mol-m™)
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Fig. 2 The distributions of cathode oxygen concentrations in the three kinds of flow fields
A. The single serpentine flow field; B. The interdigitated flow field; C. The mixed flow field
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Fig. 3 The differences of oxygen concentration between the

inlet and outlet in the three kinds of flow fields
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Fig. 4 The distributions of cathode water concentrations in the three kinds of flow fields

A. the single serpentine flow field; B. the interdigitated flow field; C. the mixed flow field
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Fig. 5 The influences of three kinds of flow fields on the fuel Fig. 6 Variation of voltage with anode temperature

cell volt-ampere characteristic
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Numerical Simulation of Output Performance in PEMFC

LUO Xin®, CHEN Shi-zhong, WU Yu-hou
(School of Mechanical Engineering, Shenyang Jianzhu University, Shenyang 110168, Liaoning China)

Abstract: The COMSOL software was used to analyze the output performances in proton exchange membrane fuel cell (PEMFC)
under three kinds of flow fields. Under the same operating conditions, the performance differences among single serpentine flow
field, interdigitated flow field and mixed flow field are compared, and the causes of the differences in the output performances of
PEMFC under three kinds of flow fields were analyzed. The simulation results showed that the output performance of the mixed
flow field was the best, the output performance of the interdigitated flow field the second and the output performance of single ser-
pentine flow field the worst. In addition, the drainability capacity of the mixed flow field was the best, and the oxygen concentration
distribution was the most uniform. The mixed flow field exhibited the minimum oxygen concentration difference between inlet and
outlet. The simulation results have provided an important guiding significance in the optimization of the structure and design of
PEMFC.

Key words: interdigitated flow field; single serpentine flow field; water management; oxygen concentration difference
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