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Reliability Assessment of Performance Analysis Model for Heat
Exchanger of Hydrogen Fuel Cell-Powered Vessel through Test
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Corresponding author :
hwlee@hyundaiwelding.com Abstract >> This study aims to design and fabricate a plate heat exchanger for a

_ hydrogen fuel cell-powered vessel, considering spatial constraints within the
iZﬁEZZd 16Ni32:t1$,620220525 ship. To design the heat exchanger, a performance analysis model was devel-
Accepted 12 November, 2025  Oped and validated through test. The comparison between simulation and ex-

perimental results yielded a relative error of 6.98%, demonstrating the model’s
reliability at the design flow rate of 22 m3/hr. However, at flow rates below 50%
of the design condition, the model exhibited reduced accuracy. These findings
suggest that further refinement of the performance analysis model is required
to ensure reliability across a wider range of operating conditions.
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Fig. 3. Schematic diagram of plate heat exchanger performance
testing facility

Fig. 4. Test setup of the heat exchanger
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Table 2. Results of test

Case Wh Thi Tho We Tei Teo Qm A 6]
[m'/hr] [°C] [°C] [m'/hr] [°C] [*C] (W] [m’] [keal/m*h°C]
1 22.06 52.95 38.08 25.04 15.20 27.83 372 3.255 4,096
2 16.44 52.93 35.59 25.10 15.19 26.21 324 3.255 3,658
3 11.00 53.09 31.90 25.08 15.19 23.95 262 3.255 3,092
4 5.51 53.07 25.76 25.12 15.10 20.42 164 3.255 2,209

Table 3. Results of analysis

Case \th Thi Tho ‘;VC T Teo Qnm A2 U2
[1/hr] [°C] [°C] [ /h] [°C] [°C] [W] m3 | [kealm’h°C]
1 22.0 53.0 37.55 25.15 15.0 28.45 390 3.255 4,382
2 16.5 53.0 34.93 25.15 15.0 26.86 344 3.255 3,964
3 11.0 53.0 31.12 25.15 15.0 24.55 277 3.255 3,373
4 5.5 53.0 25.13 25.15 15.0 21.10 177 3.255 2,463
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Table 4. Relative error results for performance analysis model
validation

U [keal/m*h°C]
Case Test Analysis Relative error, %
1 4,096 4,382 6.98
2 3,658 3,964 8.37
3 3,092 3,373 9.09
4 2,209 2,463 11.50
e %
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