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preliminary data recorded with the experiments are
as shown in the fig 2. In this the width of the channel
is varied and the performance as well as the pressure
drop variation is compared. From the graph it was
seen that the performem of the cell with 0.6mm
width was better i.e., an inverse relation between the
depth and the performance was observed. This was
2Robotic System Research Division, DGIST probably due to more gamolecules reaching the
50-1 Sang-Ri, Hyeongpung-Myeon, Dalseong-Gun, Daegu,platinum sites due to higher pressure drop in the
Republic of Korea 711-873 channel.
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332 Eastern Parkway, Louisville, KY 40292 USA It was also observed that the pressure drop had a

°Dept. Of BasiScience, DGIST, direct relation to the depth. As pressure drop decides
50-1 Sang-Ri, Hyeongpung-Myeon, Dalseong-Gun, Daegu,the BOP consumption it was required to be low for
. Republic of Korea 711-873 higher efficiency and lower cost. So it was tried to
Dept. of Electrical Eng., KwangWoon Univ., vary the channel depth to obtain a lower pressure
Seoul, Republic of Korea 139-701 drop with higher performance. The design was
) o ) ) modified to achieve the performance equivalent to
The main objective of this work is to develop an inat of serpentine cathode. Then based on the optimal
open cathode low tempeuaé polymer electrolyte design a stack with compact design, higher
membrane fuel cell (PEMFC) system for powering performance and lower BOP consumption is

an unmanned robot. The major challenge in this workgeyeloped and tested with an in-house designed
is 1.To develop a power source with higher energy deynmanned robot platform.

nsity 2.To have a compact design (lower volume and
light weight stack) suitable for integrating with the in 1N€ témperature across the stack was observed to be

house robot platform. uniform with less variation which resulted in a higher

) o ] performance. This illusttad a uniform flow of
So far the serpentine design is considered to be the ggpjant and oxidant. The Fuel cell dynamics study

ptimal as it has the advantage of uniform flow distrib \y55 carried out with the designed fuel cell system.
ution though with higher pressure drop. Due to the hi 10 a0

gher pressure drop a pump is required to supply the o
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xidant for chemical reaction. But with lower pressure L EE e asag

drop and fairly uniform flow distribution open cathod '?:-*.‘ A ettt m%

e stack was designed which facilitated the use of blo £ TRpaggEiees N el

wer which had a lower power consumption. In the op . PRt g

en cathode design the oxidant supply as well as the ¢ F TR s
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ooling of the stack was taken care by the blower. The
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major issue of flow distribution and temperature grad " _

ient across the stack was resolved with the present de ey 0
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Figure2. (a)Fuel cell performance and (b) Pressure

drop variations

The pressure drop across the flow field which plays a

dominant role in the flow distribution in a stack is

tied to be optimized using simulation and

experiments_ The variation in performance with 1. S. J. Andreasen, J. L. Jesperseﬂ, E. Schaltz, and S.

varying channel depth, channel width and rib width K. Kaer, FUEL CELLS 09No. 4, 4@-473, 2009.

on the cathode is studied on a single cell level. The2- Seren Juhl Andreasen, Sgren Knudsen K&eg
Transaction, 5(1) 197-207 (2007).

Figurel. Open cathode Fuel cell stack Model
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