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A Study on the Improvement of Hydrogen Detection Inspection
Method of Hydrogen Cylinder on Hydrogen Bus
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ABSTRACT

As hydrogen is classified as an eco—friendly fuel, vehicles using hydrogen fuel are being developed

worldwide. Vehicle fuel hydrogen is stored in cylinders at 70 MPa, so there is a high risk of explosion.

Therefore, it is important to inspect hydrogen cylinders in used—vehicles. This study was conducted to

improve the inspection method of the cylinders currently mounted on used—hydrogen buses. The inspection

method is an image analysis method using a camera. Calcaulation algorithm was developed to quantitatively

chech the amount of hydrogen leakage by the image method. As a result of adding a contact angle element

to the calculation algorithm suggested by the GTR regulation and comparing it with the experimental data

of the GTR regulation, the algorithm reliability was 94%, which secured similarity.
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Fig. 2 Hydrogen leak inspection using a bubble Fig. 4 Principle of catalytic combustion
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Fig. 6 Principle of electro chemical
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Table 1 Reference bubble area by diameter (GTR 6.2.4.3) D: 27 (mm?)
Lok rae | BUDDIE Bubble | Bubble area Vi ] 5 (mm')
diameter | quantity (EA) (mm?)
0.2mm 856,406 26,905 Fig. 9&= HEo] dA4¥ A71& o|vA 3} a17] 934
0.5mm 54,810 10,762 R Aboln, Wi 47|18 Auld o Hluwsly] 9|5}
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1.5mm 2.030 3,587 Fig. 9o14 A4 WA & o]-&sto] Fig. 103} o]
0.005mg/sec |  2.0mm 856 2.689 S5tz HES A4S AAste] HES HAS
3.0mm 254 1,795 APEE At 235mm’ o= SAHH LA
4.0mm 107 1,345
5.0mm 55 1,080
6.0mm 32 905
D: 27 (mm)
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Vi #E9] 23] (mm®)
9 A (D& A&st7] i e et §717F v
ol olal, MEe &7 il FAAS 7HA A gt
A5 A% /25i005 7= o] ARl S 7P EkelT
AEZE QA7 A TH QoA 4984 JH S ol&
o o] F= Zto 2 MAE HE AR o]&sto] JE7)
< Fig. 83} o] ASH gk 128°F 2] (Dol tidshalh

2 o
3.6co/mingts A4 2 dFE7e FAAGEFE
Agslo] vARA 0B A4 FEYGS AL A3} 0.114
co/L/hr2 13150

ol 2
"

ot 1o k| Lo
of o

o o
~
S

ey

V= 04730D° (2) B AR s BEolA AHES

54 Asxtetdste X M132, M1=, 2021



Fig. 11 Hydrogen tank leak test

Table 2= oF 500A17F =487] A% A3 do]E
=2 Yehgl o GTR 1FANA AASL 9 5004]
T FaTEFS 24T 29 0.107c/UhrE 54

Table 2 Result of Hydrogen tank leak experiment test

No. Tank pressure Time Amount of leak
(MPa) (hr) (ce/L/hr)
1 72 0 0.000
2 73 53.4 0.068
3 72 118.4 0.088
4 73 146.1 0.082
5 73 242.9 0.067
6 72 311.4 0.075
7 73 359.8 0.080
8 74 411.1 0.098
9 75 426.9 0.104
10 75 482.1 0.103
11 74 508.4 0.107
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