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ABSTRACT 

 

Proton exchange membrane fuel cell (PEMFC) is alternative energy source. That could 

not pollution to environment. In the work system PEMFC need humid to fuel gases from outside 

before reaction inside the cells to generate the power electric. The study of external humidity 

management with use the nafion membrane humidifier (Nafion Membrane Humidifier : NMH)  

use the sources are oxygen humid gas from stack cells cathode or hot water for compare the 

power electric with result from humidify by bottle humidifier (Bottle humidifier :BH). 

This research compose of 2 parts are the experimental for test NMH with PEMFC   and 

made the math model of external humidify of NMH for PEMFC. In the case study the theory, we 

use the real result of experimental by test station for stack cell 300 watt with NMH. In the case 

oxygen humid gas is source to dry hydrogen and dry oxygen by NMH and control heat 

temperature of tube at 80º C.  It can generate the high power electric is 212.4 watts but that is 

lower than test by BH, so it can product the power electric is 355 watts. 

The experimental stack cells with NMH by use the source is oxygen humid. To meet the 

value of humid gases two type at output from NMH, they have the value of humidity rather low at 

temperature of tube are 60, 70 and 80º C. The humid value in hydrogen are 30.9 %RH, 28.0 %RH 

and 32.6 %RH and oxygen are 17.0 %RH, 13.2 %RH and 10.0 %RH. These value effect to 
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generate the power electric are 193.68, 193.44 and 212.40 watts, then we meet the humid 

value of hydrogen gas will be effect to the power electric more than the humid value in oxygen 

gas. 

The case use hot water with stack cells 75 watts at hot water flow rate is 0.5 and 1.0 

Lit/min. To meet at the high flow rate the fuel gasses can receive the humid from hot water more 

than. The hydrogen gas has humid increase 21.72 % (90 %RH to 95.14 %RH), while oxygen gas 

has humid increase 21.54 % (93.07 %RH to 98.02 %RH) at temperature 60º C. Affect to generate 

the power electric increase from 45.44 to 53.46 watts. 

The result from mathematic model of external humidifier in case humid gas is source. 

Find it can be to predict trend of relation between humid value of humid gasses at outside NMH 

include to the power electric of PEMFC with NMH. That is effective in degree acceptably. 


