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ABSTRACT

This paper provides an analysis of the experimental procedures and results to ensure the reliability of the

system manufactured for testing the hydrogen permeability of a 175 L compressed hydrogen container for a

hydrogen bus. Based on the hydrogen permeability standard of 6 cc/(h-L), it was injected into the permeability

test chamber at 10% intervals, and the permeated hydrogen concentration according to the injected amount

was measured and compared with the actual amount of hydrogen permeated. As a result of the experiment,

the measured value represented 96.34% of the actual permeation amount, which can be used as basic data

for the hydrogen bus vessel permeability test system being built in Korea.
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Gas Analysis
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Hy+N, out
gl Piz " vz
27105 —pip)

(a)

Fig. 1 (a) schematic diagram of hydrogen permeation
measurement test, (b) permeation test chamber,
and (c) gas inlet and concentration measurement
location in the chamber
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Table 1 Calculated and measured gas concentration in chamber

Target injection amount of hydrogen

% 0 10 20 30 40

50

60

70 80 90

100

cc/h'L 0 0.6 1.2 1.8 2.4

3.0

3.6

4.2 4.8 5.4

6.0

ce/mL 0 0.01 0.02 0.03 | 0.04

0.05

0.06

0.07 0.08 0.09

0.1

Gas flow rate and hydrogen con

centration values i

n the chamber

Injected Hy flow 0

1.75 3.5 5.25 7
rate (sccm)

8.75

10.5

12.25 14 15.75

17.5

Injected mixed

gas flow rate
(s 5% in No, | © 35 70 105 | 140

sccm)

210

245 280 315

350

High purity Ny
flow rate 600 600 600 600 600
(Ng, sccm)

600

600

600 600 600

600

Hy ideal ppom | 1o 771 5315 953 49| 7,488 82
(calculate)

11,353.76

15,998.07 | 17,309.25

18,523.81

Hy real ppm

755 | 2,649 | 5,082.5 | 7,210 -
(measurement)

10,937

- 15,413 | 16,692.5

17,831.25
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Fig. 2 (a) Comparison of slopes between measured hydrogen
concentration and calculated values when omitting the
hydrogen injection section and (b) Graph of measured
hydrogen concentration compared to hydrogen injection
concentration in the chamber
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Fig. 3 Change in hydrogen concentration in the chamber
according to measurement time
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