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Experimental Investigation on the Optimal Design of Water Tank for
Domestic Hot Water Supply using PEMFC Co-generation System
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ABSTRACT: There are many attempts to use a fuel cell system as a residential power
generation system. The purpose of this study is to investigate the optimal design of a water
tank for a hot water system when the fuel cell co-generation system 1s combined with a
domestic hot water supply system. The demands of hot water supply per month per home are
investigated in Busan for a year. It showed somewhat large differences between the actual
demand and the designed demand of hot water, but the actual capacity of hourly averaged hot
water demands is analyzed as 60¢/h in this study based on the actual demand. The
experiments are performed in the various inlet and outlet locations of nozzles, and the hot
water consumption rates. The experimental results are showed that the optimal capacity of
the water tank 1s 200¢ when the thermal efficiency, the storing capacity of hot water and

the space for installation are considered.
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Fig. 1 Schematic diagram of the PEMFC
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Fig. 2 Maximum amount of hot water

consumption in a day.
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Fig. 3 Hourly pattern of hot water consumption according to the acreages.
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Table 1 Experimental conditions to supply hot

water
Water tank Heat Hot water
No. demand
volume( 2 ) source ;
( Z /min)
1 2
2 2kW 5
3 3
200
4 2
O 0.5 kW 5
0 8
/ | 2
8 2 kW 5
I 8
B 400
10 9
11 0.0 kW 5
12 3
Water !evet gauge
T3 _ég] T4 /Thermo—coupie
Heat | '
Souice Water
Tank
P
Flow Filter

meter

Fig. 4 Schematic diagram of the experimental
system.
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Fig. 5 Temperature variations of Ta for
hot water supply as a function of
flow rate.
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