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PEMFC PAFC MCFC SOFC DCFC

Electrolyte Polymer Phosphoric acid Molten Ceramic Fused KNOs
carbonate salt
Operating 80°C 190 °C 650 °C 1000 °C 700 °C
Temperature (175 °F) (375 °F) {1200 °F) (1830 °F) (1110 °F)
Fuel{s) Ha reformate | Hz reformate Ha/CO/ Hz/C0z/CH4 Solid carbon
reformate reformate
Reforming External External Exiernal / External / Mot necessary
internal internal

Oxidant 0z/air Oz/air CO2,/02/air Oo/air Humidified air
Efficiency (HHY) 30-35% 40-50% 50-60% 45-55% 80%

*Z 2. ERDC-CERL Fuel Cell Program Report, DCFC: Converting Waste to Electricity,
2007.
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Theoretical limit Utilization efficiency Actual efficiency
Fuel V(i)/V(i=0)=ev
AG °(T)/a H®,, () (A=) (AG/ H°_)()(ev)
C 1.003 1.0 0.80 0.80
CHa4 0.895 0.80 0.80 0.57
Ho 0.70 0.80 0.80 0.45

Efficiency of a fuel cell is defined as: (electrical energy out)/(heat of combustion (HHV) of fuels input) =
[theoretical efficiency AG/AH][utilization fraction ullvoltage efficiency evl = [AG(T)/AH®I[u]l[V/V°]
[ul[nFV]/AH® (where AG(T) =—nFV°=AH-TAS).



