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Pressurized Hydrogen Storage

Hydrogen has been stored as a pressurized gas in high-pressure gas vessels since the

beginning of the20t century. The main reason for pressurizing hydrogen is that when it is

pressurized its apparent volume becomes smaller, making storage and transportation more

convenient. Recently lightweight composites vessels developed to meet the need for tank of

compressed hydrogen gas to be used as fuel for motor vehicles. This paper is concerned with

pressurization and storage of hydrogen. It covers matters trend of standardization and

safety point for using composite vessels, technical developments affecting storage vessels,

and actual examples of pressurized hydrogen storage.
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M OH . % kR o O
C Si Fe Mn P S Cr Mo
<0.28 - Balance | <0.65 <0.04 <0.05 — —
<0.45 - Balance | <0.80 <0.04 <0.05 — -
i <0.55 - Balance|<1.10 |<0.04 [<0.05 - -
<0.45 0.15~ Balance | 1.20~ <0.04 <0.04 — -
0.35 1.70
0.25~ 0.156~ Balance | 0.40~ <0.04 <0.04 0.80~ 0.15~
0.35 0.35 0.90 1.20 0.35
&3, FEFARERTNVI =27 AE5@MEOLTES (4)
M K . % R 4 %)
Al Cu Si Fe Mn Mg Zn Cr
TVIZIAE 4 Balance 3.5~ <0.8 <0.7 0.40~ 0.20~ <0.25 <0.10
4.5 1.0 0.8
Balance <0.10 <0.30 <0.40 0.05~ 4.5~ <0.10 0.05~
0.20 5.6 0.20
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14.7 40.2 6 | MnH 232 6.0 1190 46 E
14.7 46.7 7 Mn 5 232 6.0 1365 52 E
14.7 400 60 | Mn % 318.5 10.5 6140 495 M
14.7 501 75 | Mn ¥ 355.6 115 6135 600 M
14.7 650 97.5 | Mn 355.6 11.5 7850 770 M
19.6 40 8 |CrMo | 232 6.8 1200 53 E
19.6 50 10 |CrMo | 232 6.8 1470 63 E
19.6 501 100 |CrMo | 3556 10.6 6065 550 M
19.6 655 131 |CrMo | 3556 10.6 7850 710 M
19.6 700 140 |CrMo | 365 10.2 7900 708 M
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BEXH

1. DOT FRP - 1 STANDARD, Revision 2, (1987)

2. J.Chaineaux etal: BEHAVIOUR OF A HIGHLY
PRESSURISED TANK OF GH2 SUBMITTED TO A
THERMAL OR MECHANICAL IMPACT, Proceedings

# 5. Lincoln Composites #£ 3000 PSI /207 BAR CNG &% (6)
Gas
Size (0.D. x Length) Weight Water Volume Capacity | Gasoline Equivalent
Inches |Millimeters| Lbs. Kg. Cu. In. Liters SCF** |Gallons***| Liters
13.7" x 35"| 348 x 889 60 27.2 3362 55.5 504 4.1 15.5
13.7" x 40"|348 x 1016 68 30.9 3952 64.8 592 4.8 18.1
13.7" x 45" 348 x 1143 76 34.5 4542 74.4 681 5.5 20.8
13.7" x 55" 348 x 1397 93 42.2 5721 93.8 857 6.9 26.2
15.7" x 35" | 399 x 889 73 33.1 4413 72.3 661 5.3 20.3
15.7" x 52"1399 x 1321 108 49 7089 116.2 1063 8.6 32.5
15.7" x 55"1399 x 1397 114 51.7 7562 123.9 1133 9.1 34.7
15.7" x 71"1399 x 1804 147 66.7 10081 165.2 1520 12.2 46.5
% 7. Structural Composites Industries £t CNG&#5 (8)
W\ AR e FeE S WA
(AMEmm x 2 Knm) (MPa) (L)
Al/Glass 379X 1875 20 146
Al/Glass 287X 1704 20 76
Al/Glass 385 X702 20 50
Al/Glass 250X 805 20 26
Al/Carbon 520X 949 24.8 136
Al/Carbon 409 X 2484 20 250




KRFETFINF— 2T A Vol.25, No.2 (2000)

% 6. Lincoln Composites £t 3600 PSI /248 BAR CNG &2 (7)

Size (O.D. x Length) Weight Water Volume  |Gas Capacity| Gasoline Equivalent
Inches  [Millimeters| Lbs. Kg. Cu. In. Liters SCF** |Gallons***| Liters
9.2" x 35" | 234 x 889 38 16.8 1431 23.4 244 2 7.5
9.2"x 40" |234x 1016| 43 19.1 1666 27.3 284 2.3 8.7
9.2"x 64.5"|234 x 1638 68 30.9 2821 46.2 482 3.9 14.7
13.9" x 35" | 353 x 889 65 295 3362 55.5 574 4.6 17.5
13.9" x 40" | 353 x 1016 75 33.6 3952 64.8 675 54 20.6
13.9" x 45" 1353 x 1143| 84 38.1 4542 74.4 775 6.2 23.7
13.9"x 55" 353 x 1397 102 46.3 5721 93.8 977 7.9 29.8
13.9"x 82.5" 353 x 2095| 153 69.4 8964 146.9 1530 12.3 46.7
15.9" x 35" | 404 x 889 80 36.3 4413 72.3 753 6.1 23
15.9"x 39.5"404 x 1003| 93 42.2 5203 85.3 888 7.2 27.3
15.9"x 49.9" 404 x 1267 111 50.3 6591 108 1147 9.3 35.2
15.9" x 52" 1404 x 1321 118 53.5 7089 116.2 1210 9.8 37
15.9" x 55" 404 x 1397 125 56.7 7562 123.9 1291 10.4 39.4
15.9" x 62" [404 x 1575 141 64 8664 142 1479 11.9 45.1
15.9" x 71" | 404 x 1803 161 73 10081 165.2 1721 13.9 52.5
*15.9" x 120"404 x 3048, 235 106.5 17387 284.9 3023 244 88.6
18.4"x 49.7"| 467 x 1262 149 67.7 9135 149.7 1559 12.6 477
18.4"x 78.5"/467 x 1994| 235 106.5 15027 246.3 2613 20.8 78.7
* 18.4" x 100"|467 x 2540| 308 139.6 19791 324.3 3379 27.3 103.3
* 18.4" x 120"|467 x 3048 350 158.8 | 23944 392.4 4096 33 124.9
#8. % K7 L0 CNGHEZ (9]
M “ A2 (mm) | mmAHE 1 Mpa) | AERID)
221 202.6 24
221 202.6 32
N
443 202.6 182
443 202.6 220






