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Table 1 Classification of CNG fuel cylinders

Weight
Ratio
NGV-1 [Seamless steel cylinders | 100%
Seamless steel liner with
carbon or glass fibers,| 80%
Hoop wrap
Seamless aluminum liner
with carbon or glass| 70%
fibers, Hoop wrap
Seamless aluminum liner
X 1 . i 0, ¥
NGV-3 [with carbon or glass) 5% | “p 1 NGV-2 type ONG fue
NGV-4 Plastic liqer yvith carbon 45% cylinders
or glass fibers, Full wrap

Type Materials
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Table 2 Test criteria for CNG fuel cylinders

Test Item Test Method Evaluation Criteria
Leak test foam no leak
Bare-eye test no corrosion, no deformation, no damage
g wall thickness > 4mm
NDE test UT, 4MHz, 0% 70° | yefect depth < 0.2mm, width < 1.6mm
Hydrostatic test | 1.5 x charge pressure | permanent volumetric expansion < 5%
Cycling test 1.25 x charge pressure > 11,250 cycles
Bifist tegt no burst at 2.25xcharge pressure
no deformation at 2.5xcharge pressure
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* NGV-2 : Steel £7] + composite winding

Fig. 2 Used CNG bus cylinder samples Fig. 3 Leak test for the valve and
pipelines near fuel cylinder
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Fig. 4 Non-destructive ultrasonic test Fig. 5 Set—up for hydrostatic test
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Fig. 55 WA IES 98 7l?—z°ﬂ = Table 4 Results of hydrostatic test
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Table 5 Burst test results (unit: MPa)
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Fig. 7 Cylinder liner surface
after half cutting
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