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Operating Method to Maximize Life Time of 5 kW High Temperature
Polymer Exchange Membrane Fuel Cell Stack
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Abstract >> HT-PEMFC (high temperature polymer electrolyte membrane fuel cell) using PA (phosphoric acid)
doped PBI (polybenzimidazole) membrane has been researched for extending the lifetime. However, the existing
work on durability of HT-PEMFC focuses on identifying degradation causes of lab scale. The short life time of
HT-PEMEFC is still the problem for its commercialization. In this paper, an operating method to maximize life
time of SkW HT-PEMFC stack are proposed. The proposed method includes major steps such as minimization
of OCV (Open Circuit Voltage) exposure, control of the proper stack temperature, and N2 purging for the stack.
This long life operating method was based on the fragmentary results of degradation from previous research works.
Experimentally, the 5 kW homemade HT-PEMFC stack was operated for a long time based on the proposed method
and the stack successfully can operate within the desired degradation rate for the target life time.
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LT-PEMFC (low temperature polymer electrolyte o & HT-PEMFC (high temperature polymer electrolyte
membrane fuel cell)7} A1-&3lo] o]8]-S& A1 9= membrane fuel cell)Q] A7} k3] 28] Ha Q)
Hel& o7 747} Sk t}. ¢lAto] =3 E PBIZ|HES] MEA (membrane electrode
T . . assembly)E A8-5= HT-PEMFC= =2 715 ¢l
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Table 1 Specifications of HT-PEMFC stack operating algorithm

Description Parameter Value
T 10C
T, 50C
T; 100C
Temperature Ty 120C
Ts 140C
Tcool Coolant temperature
Tend plate End plate temperature
Frart Required to partial load
Frated Required to rated load
Frurge Required to purge
Flow rate Fuin Minimum flow
Fviax Maximum flow
Fo Zero flow
Feool Coolant flow rate
Puin Stack minimum power
Pytack Stack power
Stack power Ppart Stack partial power
Prated Stack rated power
Py Open circuit voltage
Vel Cell voltage
Other Symbols Vitack Stack voltage
Pcool Coolant pressure

2.3.1 Start up
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Fig. 3 Start-up algorithm of the HT-PEMFC stack for long life operation
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Fig. 4 Shut-down algorithm of the HT-PEMFC stack for long life operation
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Table 2 Operating conditions of HT-PEMFC stack

Operating Fluid Stoichiometry | Temperature
mode (Supply gas) (Stack)
Hydrogen 1.25
Activation
Air 2 5
155C
Simulated fuel 1.25
Long term | (3, . N,) 8 :2)
operation
Air 2
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