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younhulje@gnu.ac.kr Abstract >> With continuous emission of environmental pollutants and an in-
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Rgszgz N De:;;rze:rﬁozl of energy sources, alternative energy, was needed. Hydrogen, an eco-friendly en-

Accepted 17 December, 2021  €r8Y, is attracting attention as the ultimate alternative energy medium. Hydrogen
storage technology has been studied diversely to utilize hydrogen energy. In this
study, the gas behavior of hydrogen in the storage tank was numerically exam-
ined under charge conditions for the Tpe Il hydrogen tank. Numerical results
were compared with the experimental results to verify the numerical implementation.
In the results of pressure and temperature values under charge condition, the
Realizable k-¢ model and Reynold stress model were quantitatively matched
with the smallest error between numerical and experimental results.
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Fig. 1. Hydrogen tank type and its characteristics®
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Table 1. Geometry and material properties

Geometry and material properties

Total length (mm) 1,030
Cylinder Inner diameter (mm) 354
Outer diameter (mm) 427
Thickness (mm) 27-30
) Density (kg/m’) 1,570
Laminate
(CFRP layer) Specific heat (J/[kg-K]) 840
Thermal conductivit
WiK) Y 0.612
Thickness (mm) 5-10
Liner Density (kg/m’) 2,700
(aluminum Specific heat (J/[kg-K]) 902
alloy) Thermal conductivity 238
(W/m-K])
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Table 2. Hydrogen charging condition

Initial pressure (MPa) 9.5
Final pressure (MPa) 60
Charging time (s) 180
Ambient temperature (K) 298
Pre-cooling temperature (K) 265
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Fig. 3. Pressure behavior with turbulence models
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Fig. 4. Temperature behavior with turbulence models

#1324 A6 2021 12€



=i ©
o ?Iqﬁ 2 o
1o o2, i
9

b

=

1z

I Téq %k"ﬂ sk A v
A 1% Hwe] £
AFg BT, &5 gk oF 1003 A 1% &
AHe HolErh b e A B npe) 3o
Realizable k- 2213} Reynolds stress model©] 7}
AT AR 2 Bl W, RNG k-e B3} SST
BEE v Apol7h vs 23S Rolgs & 5 3
t}, &3] o= 7lolA]+= Realizable k-¢ E&3} RSM
& A oF 2%} 1.6%2] 245 HoIFET
5= A3} 73S H|uE| 1 Realizable k-8 223}
RSME ©F 0.2%%} 0.4%°] @A HoFErh A%

1.00e+02

9.502+01

9.002+01

8.502+01
8.002+01
7.50e+01
7.00e+01
6.502+01
6.002+01
5.502+01
5.002+01
450e+01
4.00e+01
3.50e+01
3.00e+01
2508 +01
200e+01
1.50e+01
1.00e+01
5.00e+00
0.00e+00 g D)

[m2s2]
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Fig. 6. Turbulent kinetic energy (RMS)
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Table 3. Average error between numerical results and ex-
perimental results with turbulence models

Error (%)
Turbulence model
Pressure | Temperature
Realizable k-¢ 7.60 0.2
Renormalization group (RNG) k-& 44.0 1.0
Shear stress transport (SST) 18.2 1.3
Reynolds stress model (RSM) 3.20 0.4
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