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An Optimal Design of Solid Polymer Electrolyte Fuel Cell Process
Using Commercial Simulator
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Table 1. The simulated operating conditions
and results for original process.

Table 3. Heat duty on each unit and total efficiency
for modified process.

Temperature (Reformer) 250 °C
(Cell 80 °C

(Reformer) 1 atm
(Cell) 3 atm for anode / 5 atm for cathode

WM 091
Voltage 057 V
Current density 0.71 A/cm®
Generated power 525 kW
Cell efficiency 337 %
Total efficiency 236 %

Cell efficiency

=mnU

Total efficiency

= (AC power +cogeneration heat) / methanol HHV

Table 2. Heat duty of each unit for ariginal process.

BLOCK HEAT DUTY(Btwhr) T ('C) P (atm)

REFORM - 415,160 (48.23%) 250 1

CO-REM - 285,270 (33.14%6) 50 1
PEM - 160,360 (18.63%) 80 35
Total - 860,790
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BLOCK HEAT DUTY(Btwhr) T (C) P (atm)

REFORM - 371,383 (45.46%) 250 1
CO-REM - 285270 (34.92%) 50 1

PEM - 160,360 (19.63%) 80 35
Total - 817,013
Total efficiency 294 %
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Fig. 1. Flow diagram of SPEFC process[2,3,4].
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Fig. 2. ASPEN PLUS block diagram of SPEFC process.
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Fig. 3. Effect of water to methanol ratio on
generating power in SPEFC process.
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Fig. 4. Effective utilization of heat in SPEFC process.



