
Exercise 5 solutions

1. O’Hayre (2016) Example 10.1

Problem

Solution



2. O’Hayre (2016) Example 10.4

Problem
Table below



Solution



3. O’Hayre (2016) Calculation 10.8

Problem

Solution

a)  The thermodynamic efficiency of a H2–O2 fuel cell at STP is 0.83 and in our case with 0.7 V voltage, the
voltage efficiency is ε_v = 0.7 V/1.23 V = 0.57. The total efficiency is ε_total = 0.83*0.57 = 0.47, so the
input fuel flow rate must be 1000 W/0.47 = 2128 W. Heat generation is then 2128 W*(1 – 0.47) = 1128 W.
 
b)  The effectiveness of a cooling system is calculated by dividing heat removal rate by the parasitic electric
consumption. In this case we know the effectiveness and the heat removal rate, so the parasitic power
consumption is simply heat generation rate/effectiveness: 1128 W/25 = 45 W.

4. O’Hayre (2016) Calculation 10.12

Problem

Solution

The carrier system effectiveness is defined as the % conversion of carrier to electricity divided by the % 
conversion of H2 to electricity. This can be written as % conversion of carrier to diluted H2 * (% conversion
of diluted H2 to electricity/% conversion of pure H2 to electricity). Therefore, the total net effectiveness here 
is 0.75*0.8 = 0.60.
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