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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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Fig. 2 Spherical Vessel (A) photograph,
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Fig. 4 Outline of experiment with
Spherical Vessel (B)

HRRAEH (B) HBgpzm—v—t

————200"*

———————— 155% —

——— 1O ——

b 70°%. 4
for ignitjon plug
T A

Fig. 5 Spherical Vessel(B) photograph
HiREZR (B) OAE

S | |
for|pressura head

9
7 i

4

4 J9u;des B

|
|
150

Fig. 6 Details of 1000c.c. Sphere (A) with 15mm. Flanges

1000 c.c. BERIRAEHBFHEMK

c. HIRABBONEHADRICRIUE, AP v vy
—DRE VAT A E LRI, LERDHBEATIE, B
FRBRARCNY AT AT S 7L BB KL, ©
DRUEZBERZ L1,

d. FABEDT > v 713, HHRBRRES KRR
AHP X VIESF ARFRR L CFYEE v CERENE
L7

= 99 s



4 TRER

KREST A, EBe—7 « ¥ v, BRER
EH(P D, BRBEREAN~NOBZERM(t) S X * dp/4t
DREX Tl olee 7ToF VvV OBERFE, 3%HE
20%ThHb, 77 VURTE, ZOEROISHENHEER
HrxERL, FEHEEEZATRAMBENEERSIC] I
SC003z X b, RABRMEAIDO7 I Vo OBRITFHIEL
THRELL.

1) EBte—7 Frv7

WA, 775 VURTHIOERNI£~7 - ¥+ v 7R
iRy Lo & Fig.7 0L BHYTH B,

080 (

mgﬂ@Occ
0.70} 7784315 mm
060+

2ce. 70}nm
/7000:, 10mm

1000cc.15mm

Gap width (mm)
o
-
=)

o

w

o
T

=== 2000cc.15mm
_-8000¢cc. 25mm

/
a1or Min.Gapline

(0B (10 (15) (30) (2»

24 6 8 1012 1416 18 20
Acetylene Vol % by Air
()OBAELL stoikiometric No

Fig. 7 Experimental Safe Gap Limiting
Curve (Spherical Vessel)
KB —7 « ¥ v FRAMIR

2cc X 10mm, 100ccX 15mm$o’.j: O*1000¢e X 15Smm D 3
ERCTE VT, 72F vV OREBEL, 3%ThE20%
Tdh b, 100ccX 10mm, 2000cc X 15mm % J U'8000ce X
25mm O 3 EREKITH7 v v OBELEIL, sto-
ichiometric At DA 6.0%H H8. 9% & d.tr & LTHI
ELIbDTHB, REMERCONT, FE100cex 15
mm¥s L R8000ce X 25mm & » T LT &, +hih
Fig.8,9, Tablel,20: &b Th %, RiEEBL, B
REDWTIRISEEMBL, 15EE b5k LisiEasd
- THBIREE Lic, UDNRI L ABEIRALh -
oo

L ]
°
* 9

~C-J_O ¢ e
~

. C
£ 06
‘;‘Z \ L L) L ] e
Z ase
a
S
5\ /
054*‘ o »
050
\OID s 9 @
Q4€
9 o 0%
042, o040
o0 O
a38 OO0+
O[O0 O
0343 5 7 9 41 13 15 17 19
A . @ :lgnitjon
Acetylene Vol. % b} :Ngon-p’gniﬁun

Fig. 8 Experimental Safe Gap for Acetylene/
Air Mixtures. Vessel Volume 100c.c.
Gap Length 15mm
ERBR -7 « ¥ v FRFHMR
(100 cc X 15mm)

IRBLORERYRAL, EBNBEKL—7 - Frv S
#1332 Table 3D L BHTHS,

AL, BB RREHS.5°CHEL0°CIEWT
Tiovs, 75 vooEER, CCAREBR I YHEIEL,
BEREEBOBOBE LA I HEEYRN, 77V VA
DEEY ERICHERE L,

@ BRBRESN (P, BXBEREI~ORZ
(t)

8000ce DIRABAEHL, 7TF UV VEBCIHER
KERETR X CERBREN~OTZRMLZHE L
L = % Stoichiometric @51 35\~T8.5kg /emTH D,
BRBRENCHT HBHREITEMCHL TBEWEL LD
Lizc, 78, P, tIIUdp/dtDEEBRREOWTIE,
Fig.10 #2RE¥b i\,

ERABMORREBCETEOAX = REBALLE
LOBREZENOREENL, ¥+ v 7OTECHEL
THRIELOEHR LD LI,

8000ceD B BICRIT 5 NEBRIEN L O & OB
1%, Fig. 1l 0Lk hThHDBEOERAKE L ATER
Eh, BT +5%, REOEE (5.0.A.) ¥ XCHBEEO
K (S.0.V.) O oWTiE, Table 2% RHEE
iz,



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%.
*



Gap
oo
o o
T 7

rd
Cq..
o

o)

o

o
N
T
o]
0000
0000
00000 ee @
0000

aoar 0O 00O0O0O0 0
006 I H i L ;] 1
30 56 70 S0 110 130
Acetylen! Vol %

Fig. 9 Experimental Safe Gap for Acetylene/Air Mixtures.
Vessel Volume 8000 cc, Gap Length 25mm
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Table 2 Variation of Experimental Safe Gap with Concentration of Acetylene/Air Mixtures.
Vessel Volume 8000c.c., Gap Length 25mm.
EBEHL—7 » Fr v 7HELR (8,000ccx 25mm)

Gap Width mm
Vol. % ( ‘ 1
0.39 0.29) 0.2 0.19 0.18 0.17 0.16} 0.1 0.14 0.13 0.1z 0.08
3.0~3.9 1
4.0~4.9 I N
. 11| 21
5.0~5.9 2N| 1N IN 2N
6.0~6.9 ‘ 21 21 21 11
’ ’ IN 7Nl 15Nl 15N| 15N| I15N| 15N| 15N| 16N
7.0~7.9 11, 21| 11| 31| 41
' ’ 4N IN| 15N} 15N| 15N 6N| I15N| 16N
8.0~8.9 11 21| 11 !
’ ' 5N 15N[ 15Nf 15N! 15N/ 15N] 15N} 16N
9.0~9.9 ! ]
e 3N| 2N INl IN]  3N| 1IN 3N
10.0~10.9 gl{r N N
11.0~11.9 N
12.0~12.9 N N
SOA. | 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; o.ualI o.ui 0. 15! " 0.10

Note : Gap Width 0.39, 0.29 &2\ TiY, AF<iROKEL 8K TH 5,

— 25 —



Table 3 Experimental Maximum Safe Gaps of Spherical Vessels
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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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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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