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A Numerical Study on the Spray Method for Manufacturing URFC MEA

SEUNGHWAN KIM', WONHAK SEOQ', YOUNGJIN SEOQ? CHULMIN HWANG?®, SUNGHEE LEE?,
YOUNGGUAN JUNG?'

1Department of Mechanical Engineering, Kumoh National Institute of Technology Graduate School, 61 Daehak-ro, Gumi
39177, Korea

2Department of Mechanical Engineering, Kumoh National Institute of Technology, 61 Daehak-ro, Gumi 39177, Korea
3Phydrogen Team, Green Energy Center, ohang Technopark Foundation, 394 Jigok-ro, Nam-gu, Pohang 37668, Korea
4Department of Automation System, Gumi Campus of Korea Polytechnics, 84 Suchul-daero 3-gil, Gumi 39257, Korea

TCorresponding author :
jyg_kr@kumoh.ac.kr Abstract >> The unitized regenerative fuel cell (URFC) is a method that can re-

duce costs and increase system simplification by unitizing a fuel cell system and
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Accepted 24 June, 2024 trode assembly (MEA) manufacturing method for URFC because it is easy to con-
trol the amount of catalyst, the size of the system is small, and economical man-
ufacturing is possible. In this study, a numerical analysis of the effect of solution
concentration on the spray method was performed to use it as basic data for the
spray method to be used in MEA manufacturing. As result, as the Nafion solution
concentration decreases it was found that the spray speed and the mass flow
rate and the discrete phase model concentration increases and the spray range
widens.
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Fig. 1. The numerical analysis model (control volume) for spray
method

Table 1. Properties of D521 Nafion solution

Property D521
Polymer content (wt.%) 5.0
Density (kg/m”) 930
Specific gravity 0.92 to 0.94
Viscosity
(cPat257C and 40 sec™ shear rate) 101040
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Fig. 2. The measurement range on the spray method experi-
ment
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Fig. 3. The schematic diagram for spray range on spray length
and angle
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Fig. 4. The comparison of spray range between theory, experi-
ment and numerical analysis
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Fig. 5. The relation between spray flow time and spray length
according to fluid concentration
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