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Design and Evaluation of Cathode Air Filter for Hydrogen Fuel
Cell-powered Ships

HYUNWOO LEE', SOMIN JIN, GILJU JEONG, KIHOON HAN

Machinery Division, HYUNDAI Welding, 641 Jongga-ro, Jung-gu, Ulsan 44547, Korea

TCorresponding author :
hwlee@hyundaiwelding.com Abstract >> Hydrogen energy is a key eco-friendly energy source, and studies

_ aimed at enhancing the performance of hydrogen fuel cells are increasing. In hy-
gzszgzd ;%22::2;2233 ., drogen fuel cells, balance of plant (BOP) significantly affects the overall effi-
Accepted 16 December, 2024  ciency of the fuel cell system. The BOP includes various components such as the

air supply system, hydrogen supply system, and thermal management system.
This study aims to select an efficient filter through the design and performance
evaluation of air filters in air supply systems. The air filter is designed to effi-
ciently remove sea salt aerosols and harmful gases present in marine environ-
ments, ensuring the delivery of clean air to the cathode.

Key words : Carbon neutrality(gt A % &), Ship(41d}), Hydrogen fuel cell($4 A2 M X)),
Air filter(®]| o] Z E{), Filtration efficiency(Y Xt EZX &), Gas removal
efficiency(7tA M A &8)
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Table 1. BET analysis results of activated carbons

Pore diameter | Pore volume | Specific surface area
(nm) (cm’/g) (m’/g)
AC-1 38.02 0.1242 826
AC-2 29.31 0.0665 1,104
AC-3 30.36 0.0432 950
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Fig. 1. Results of filtration efficiency test
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Fig. 2. Results of pressure drop test
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Table 2. Initial pressure drop results of chemical filter

Initial pressure drop (Pa)
CF-1 28.0
CF-2 66.3
CF-3 59.9
CF4 64.1
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Fig. 3. Results of gas removal efficiency. (a) SO, (b) toluene
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