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A study on temperature characteristic of the gases supplied to SOFC system by

utilizing the ship exhaust gas
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Abstract:  Since the operating temperature of Solid Oxide Fuel Cell (SOFC) is high, the heat management of
the gases supplied to fuel cell system is important. In this paper, the temperature characteristic of the gases
supplied to the anode and the cathode of the fuel cell is studied in case of utilizing the waste heat contained
in the ship exhaust gas as a heat source to heat up the fuel, gas and water supplied to a 500kW SOFC sys-
tem for a ship power. For the fuel cell system proposed in this paper, the temperature of gases supplied to
the anode and the cathode was the highest temperature at 963K when the exhaust gas of the fuel cell was
utilized as the heat source for gases supplied to fuel cell system instead of utilizing the ship exhaust gas. In
addition, the engine power did not effect on the temperature of gases supplied to the fuel cell stack.
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Figure 1: Layout of SOFC system
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Figure 2: Layout of SOFC+Economizer system
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Table 1: Exhaust gas data of engine

Exhaust gas
. . Exhaust gas
Engine Engine temperature | Exhaust X
flow/Engine
power power at T/C gas flow
%) W) outlet (ke/h) power
(kg/h)/kW
X)
100| 80123 549 655565 8
75 | 60100 535 499143 8
50 | 40079 591 304403 8
M/E 25 | 20039 585 171459 9
100| 68493 546 573389 8
75 | 51371 530 463814 9
50 | 34246 560 319911 9
25| 17120 572 164084 10
100| 3470 591 26770 8
75| 2602 593 21115 8
50 1735 627 14368 8
25 867 616 9138 11
GIE 10 347 549 6698 19
100| 3135 617 22133 7
75| 2351 636 16971 7
50 1567 648 11906 8
25 783 618 7754 10
10 313 543 5793 18
Average value 10
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