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jangjs@pknu.ac.kr Abstract >> SAE J2601, hydrogen fueling protocols, proposes two charging

Feceived 25 A methods. The first is the table-based fueling protocol, and the second is the MC

RZEZZZ o SZi?:;j:fgozs formula-based fueling protocol. Among them, MC formula-based fueling protocol

Accepted 12 October, 2023 calculates and supplies the target pressure and pressure ramp rate (PRR) using
the pre-cooling temperature of the hydrogen and the physical parameters of the
tank in the vehicle. The coefficient of the MC formula for deriving MC varies de-
pending on the physical parameters of the tank in the vehicle. However, most
studies use the MC coefficient derived from SAE J2601 as it is, despite the differ-
ence in the physical parameters of the tank applied to the study and the tank
used to derive the MC coefficient from SAE J2601. In this study, the MC co-
efficient was derived by applying the hydrogen tank currently used, and the dif-
ference with the fueling performance using the MC coefficient proposed in SAE
J2601 was verified. In addition, the difference was confirmed by comparing and
analyzing the fueling performance of the table-based method currently used in
hydrogen fueling stations and the MC formula-based method using MC co-
efficient derived in this study.
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Fig. 1. A simulation model used to calculate MC coefficients

Table 1. Physical parameters of a hydrogen storage tank used
in this study

Geometry Units Value
Volume m’ 0.0522
Diameter mm 363
Length mm 870
Stored hydrogen mass kg 2.1

Material Properties

Type O tank (Liner)

Density kg/m® 946
Thermal conductivity WK 0.49
Specific heat capacity J/kg/K 2050

Type O tank (CFRP)

Density kg/m’® 1580
Thermal conductivity WK 0.7
Specific heat capacity J/kg/K 1300
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Table 2. Boundary conditions applied to simulations for deriv-
ing MC coefficients

Ambient | Supply fuel Initial
No. | temperature | temperature | pressure [Ml;z/Rnfl{in]
0] (0] [MPa]
1 0 -40 2 146.6
2 20 -40 2 57.0
3 40 -40 2 28.5
4 0 -40 20 115.7
5 20 -40 20 45.0
6 40 -40 20 225
7 0 -40 40 81.4
8 20 -40 40 31.7
9 40 -40 40 15.8
10 0 -40 60 47.1
11 20 -40 60 183
12 40 -40 60 9.2
13 0 225 2 146.6
14 20 -22.5 2 57.0
15 40 225 2 285
16 0 -22.5 20 115.7
17 20 225 20 45.0
18 40 225 20 225
19 0 225 40 81.4
20 20 225 40 31.7
21 40 225 40 15.8
22 0 225 60 47.1
23 20 225 60 183
24 40 225 60 9.2
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Parameters Units Value
Ambient temperature C 20
Initial pressure of tank MPa 5
Supply temperature of hydrogen gas C -40
MC method
Communication frequency | s | 1
Table method
APRR MPa/min 19.3
Target pressure MPa 81.3
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Table 5. Results of fueling simulation

MC method table
Parameter
This study|SAE J2601 | method
Final supply pressure [MPa] 83 76.9 81.3
Fueling duration [s] 196 185 238
SOC [%] 98.3 94.8 943

Fueling completed status | Success Failed |Success

Error rate between Texpect and

4.76 41.94 -
Tank at fueling completion [%)]
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