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Maximum Experimental Safe Gaps with Acetylene/Air

Mixtures for Various Vessels with Flanged Joints

by H. Turumi, T. Hayasi, T. Matuda

Maximum Experimental Safe Gaps with Acetylene/Air Mixtures for Various Vessels were

measured to get some informations for the design of explosion-proof electrical equipments.

From the experiments, the following facts became evident.

1) Maximum Experimental Safe Gap largely depends on the volume.

2) Maximum Experimental Safe Gap for the spherical vessel (inner volume 8,000cc, flange 25
mm long) is 0.16mm ; that is smaller than the value of 0.01” obtained by Slack and Woodhead.
3) The concentration of the most easily ignited mixture lies from 7 to 9% by volume,

when the concentration of the inner mixture is equal to that of the outer mixture.

4) The product of the flame velocity and Maximum Experimental Safe Gap seems to be

approximately constant.
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Table 1 Variation of Experimental Safe Gap with Concentration of Acetylene/Air Mixtures.

Vessel Volume 100c.c, Gap Length 15mm

LR L—7 « Fr v FRERER (100ceX 15mm)

Vol % Gap Width mm
ol 7%
0.75| 0.70, 0.66 0.64 0.60 0.54 0.48 0.44 0.42{ o.4o} 0.39) 0.38 0.36
2.1—3.0 °N] 1IN
3.1—4.0 15N] 16N| 16N
_ 14N*
_ 31| 31| 21
4.1—5.0 NN IN . IN IN
5.1—6.0 4N| 21| 31 N 16N| 2N| 1IN IN
IT* SN I5N*| 15N*
6.1—7.0 h{I 21| 11 21% 16N| 16N| 15N| 15N] ISN
31*% 1Ny gL* -
%,
7.1—8.0 11 11| SN 4N® Nl 15N 1sN| 15N] 15N
31 31*
3N¥ 5yl 6N*
8.1—9.0 11| 11 3L 14N| 15N] 16N| 15N| 15N
g
) 5N
9.1—10.0 XgIEI 15N| 1IN/ 2N| 15N| IN
21%
I5N*
10.1—11.0 1) 11| 11 AN* s IN I5N| 1IN
21 %% 1 T%* 15N %k
_ 21| 21
11.5—12. 4 21 2L IN
15N ** [N **_
12.5~13.4 I5N| 18N IN
13.5—14.4 11 IN] 2N
14.5—15.4 2N| 1IN IN IN
15.5—16. 4
16.5—17.4 2N 1N
17.5—18.4 11
18.5—19. 4 IN
19.5—20.4 11
Specific Open -
Avea mmiec, 1.07| 0.99 0.94 0.91 0.85| 0.77] 0.68 0.63 0.60 0.57 0.55 0.54 O0.51
Specifi
V‘Z,‘i?,‘;:ﬁgi‘,’c.c, 21.3! 19.9: 18.7] 18.2 17.0 15.3 13.6 12.9: 11.9 11.4/ 11.1 10.8 10.2

Notes: * and}

%
*

means concentration, for example, from 3.6 to 4.5%.

** means concentration, for example, from 11.0 to 11.9%.

* means concentration from 6.6 to 7.0%.
*
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Fig. 9 Experimental Safe Gap for Acetylene/Air Mixtures.
Vessel Volume 8000cc, Gap Length 25mm
EBHAE~7 « Fy v 7R (8000 cc X 25mm)
Table 2 Variation of Experimental Safe Gap with Concentration of Acetylene/Air Mixtures.
Vessel Volume 8000c.c., Gap Length 25mm.
EBHE—~7 « Fr o 7RERSE (8,000ccX 25mm)

Gap Width mm
Vol. % ] P \ |
0.39 029 021 0.19 018 0.17 0.16} 0.18 ©0.14 013 o012 0.08
3.0~3.9 1
4.0~4.9 H 3N
~ 11| 21
5.0~5.9 2N N IN 2N
6.0~6.9 ‘ 21] 21| 21 1]
: IN| 7Nl 1sN| 15N| 1sN| 1sN] 15N] 15N| 16N
7.0~7.9 11| 21 11| 81| 41
O0~7. 4N|  IN] 15N| 15N| 15N| 6N| 15N| 16N
8.0~8.9 11| 21| 11 !
’ ' 5N 15N[ 15Nf 15N! 15N/ 15N] 15N} 16N
9.0~9.9 11 i
09 3Nl 2N INl IN|  3N] IN 3N
10.0~10.9 2 N IN
11.0~11.9 N
12.0~12.9 N N
SO.A . | 0.034 0.025 0.019 0.017 0.016 0.015 0.014 0.014 0.013 0.012 0.011 0.007
S.0.V. 0.47 0.35 o 27} o.24( 0.23 0.22} 0.20 0. 19; 0.18: o.ui 0. 15! " 0.10

Note : Gap Width 0.39, 0.29 E2WTiY, AF <O 8K TH 5,

— 25 —



Table 3 Experimental Maximum Safe Gaps of Spherical Vessels
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EBRHEAE—7 -

e 75V , . BLERLRTWFr vy F e AV 2 ) AV
BH cc BT mm Ik RFER B MEmm (%%Tkj{ﬁﬁiﬁﬁﬁkﬁ) H AR vol. %| gap increment, mm
2 10 0.39 0.38 6.0~9.0 0.01
100 10 0.29 0.28 7.1~8.9 0.01
100 15 0. 44 0.42 7.0~9.0 0.02
1000 15 0.31 0.28 7.0~9. 04 0.03
2000 15 0.28 0.27 7‘1~8.9' 0.01
" 8000 25 0.17 0.16 7.1~7.9 0.0t
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Fig.10 Relationships between p, t and ap/at with concentration of
Acetylene/Air mixtures (8000cc closed Spherical Vessel)
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Velocity and Safe Gap
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Specific Open Area and Specific Open Volume for Experimental Maximum Safe Gaps

Table 4 EBRHEKt—7 « ¥v v x4 B OB H K (S.0.A) BIUHBEOZER (S.0.V.)

ﬁdﬁgﬁ ggﬁ'ﬂfm ad ;/;l%ﬁ %%B;J%Z& ¥ r/n‘r7n S.0.A. mm?cc S.0.V. mm?/cc

2 15.6 10 0.38 { 5.507 118.10
100 58.0 10 0.28 ; 0.398 3.86
100 58.0 15 0.42 | 0.597 11.92
1000 125.0 15 0.28 | 0.088 1.51
2000 156.0 15 0.27 ! 0.051 0.86
8000 248.0 25 0.16 ‘ 0.014 0.20
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