
 

 
Test bench developed in WP4 for coupled system testing 

 
 
 

 
IR heat loss analysis of tube shell reformer 

 



 
Coupled system performance. Plate type HEX methanol reformer coupled with 12-cell HT-PEMFC 

 
 
 

 
 
 

Sankey plot of system heat and energy balance at maximum power output (427 Wel) 
 



 
CAD-Drawing of the internal reforming fuel cell concept 

 

 

 

 

Developed catalyst 
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CH3OH + H2O   CO2 + 3H2

180 ˚C;   W/F= 30 kg·mol-1·s-1

CuZrAl-BeingEnergy

CuZrAl-BeingEnergy catalyst



 

 

CuPd/ZrO2-m
Pd/ZrO2-m

Cu addition

Higher conversion
Higher selectivity ( CO)



 

 

Bipolar plate for cellular reformer a) 25 cm2 made of PPS and b) 45 cm2 made of aluminium 

with gold plating 

 

 

 

 

a) b) 



 

 Fuel cell system seen form the front/side 

 

 

  Fuel cell system seen from the side 

 



 

  Fuel cell as used in the system 

 

 

 

 

 

 

 



 

Test setup for long term testing. Here cabin with 6 simultaneous running 10 cell stacks 

 

 

 

 

System diagram 

 

 

Fuel
Tank

  

Evaporator Reformer

Start-up 
Burner

Stack

  

  6

Pump

Heat 
Exchanger

6

6
6

1

2

10

3

4

16

8 7

14

15

12

13

1

2

11

3

4 8

  

Pel = 0,5602 [kW]

Pth,in = 1,123 [kW]

Qev ap = 0,1955 [kW]

QFC,heat = 0,4165 [kW]

185  [C]

TFC = 185  [C]

Tamb = 30  [C]

Qref = 0,1089 [kW]

a = 1,2

c = 2

sys = 0,4248 [%]

Istack = 34  [A]

Ustack = 16,48 [V]

ispec = 0,208 [A/cm2]

Ucell = 0,6591 [V]

Fuel cell outputs

yCO,ppm = 5000

TFC,in = 175

mcool = 0,01893 [kg/s]

SC = 1,5  [-]

T11 = 182,9T12 = 180,3

T13 = 175,6

T14 = 175

stack = 0,5586

Qair = 0,08853 [kW]

Qexternal = 0,0236 [kW]

T8 = 175 T7 = 30

Psystem = 0,4772

Ncell = 25  [-]

Vmeth,in = 0,2585 [L/h]

Vh2o,in = 0,1719 [L/h]

sys2 = 0,4987


