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Study of the Safe Gaps with Hydrogen/Air mixtures

by H. Tsurumi
T. Matsuda

Experimental Safe Gaps with Hydrogen/Air Mixtures have been measured by 8 liter spherical

stainless steel vessel with 1 inch flanges at atmospheric pressure and 0.5kg/cm? gauge pressure.

From the experiments, the following facts became evident.

1) Maximum Experimental Safe Gap (m. e. s. g.) is 0.22mm at atmospheric pressure.

2) Experimental Safe Gap is influenced by concentration and pressure.

3) Hydrogen concentration from 18 percent to 51 percent belongs to Explosion Grade No 3.

4) Experimental Safe Gap is correlative to quenching distance.
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Fig. 1. Experimental apparatus.

Fig. 2. Standard vessel and external gas

chamber.

Fig. 3. Spherical vessel.
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Fig. 4. Standard vessel and thickness plates.
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non-ignitions at atmospheric pressure.
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Table 1, Result of 15 explosion tests through flange gaps of various widths with various gas
concentrations at atmospheric pressure.
Gapm\iVnidth H{f(irl?g%n (I1=1gnition, N =Non-ignition)
0.18 29.0(15N) 34.0~35.0(15N)
0.22 27.5(15N) 30.0(15N) 32.5(15N) 35.0(15N)
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1,00 9.0(I15N) 9.5(15N) 10.0C 4I, LIN) | 11.8( 81, 7N)
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Table 2. Result of 10 explosion tests through flange gaps of various widths with various gas
concentrations at 0.5kg/cm? gauge pressure.

Gap Width Hydrogen  (1=Ignition, N=Non-ignition)
0.1 26.0(10N) 30.0C10N) | 35.0010N)
0.14 30.0(10N) 31.0(10N) IS&OUON)
0.16 25,0(10N) 28.0( 31, 7N) | 33.00101) 35. 0C1ON)
0.18 23.0(10N) 25.0C 41, 6N) {35.5¢ 31, 7N) |37.5(10N)
0.25 18.5(10N) 20.5( 21, 8N) 4&°€f%? on) | 48+ 0C10ND
0.29 16.5(10N) 17.6C 61, 4N)|46.0C 41, 6N) | 50.0(10N)
0.38 14.0C10N) 17.2(101) 52.5( 81, 2N) | 54.0(10N)
0.49 12.0C10N) 14.5C 51, 5N) |88.0C 21, 8N) | 60.0(10N)
0.59 11.5(10N) 14.3C 41, 6N) 118.5(101) 60.0( 2I, 8N) | 62.0(10N)
0.70 11.0(10N) 12.5 21, 8N) [64.5C 11, 9N) | 65.5(10N)
0.80 9.5(10N) 10.5C 11, 9N)|66.0C 11, 9N) | 67.5(10N)
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P : Explosion pressure, kg/cm? G.

T : Pressure rise time, millis.

dP/dT : Max. rate of pressure rise,
kg/em? s, G.
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Table 3. Explosion pressure and time at various gaps for Hydrogen/Air mixtures (0.5kg/

cm? G. initial pressure)

Voll_:.[z% Gap n\fg dth Expf;i/c;rrln zpr(c:;ssure Pressnx:irltlaisr.'ise time llzléz}xc.mgat: ?;f. rise
11.5 0.59 1.8 80.0 0.02X10°
12.0 0.49 1.9 65.0 0.03 »
14.3 0.59 2.8 30.0 0.08
14.5 0. 49 3.9 36.0 0.11 »
15.5 0.38 4.2 38.00 0.11 »
16.5 0.29 6.1 22.0 0.28
17.6 0.29 6.8 20.0 0.34
23.0 0.18 8.5 13.0 0.65 n -
25.0 0.16 9.0 10.0 0.90 »
25.0 0.18 9.5 10.0 0.95 »
26.0 0. 11 9.8 8.3 1.18 »
28.0 0.16 10.2 10.0 1.02 »
35.0 0.11 10.5 7.5 1.40 »
35.0 0.16 10.1 7.0 1.44 n
35.5 0.18 10.0 7.0 1.43 »
46.0 0.29 9.0 7.0 1.29 #
50.0 0.29 9.0 7.0 1.29 »
60.0 0.49 4.7 24.0 0.20 »
60.0 0.59 4,1 20.0 0.21 »
62.0 0.59 4.0 20.0 0.20 »
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