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~Measurment of the Maximum Experimental Safe

Gaps for Breathing Plugs.

by N, Taguchi, H. Tsurumi

By the closed explosion test vessel and the breathing plug models, the writers mesured the Ex-
perimental Safe Gaps with Hydrogen/Air Mixtures for cylindrical holes.

The results of the 403 tests that were made are given in detail in the Table 7 and the Figure 8.

First, 176 tests were made with the 38.995—40.0% Hydrogen/Air Mixture, the Maximum Experi-
mental Safe Gap in differnce of radius was 0.400mm at the gap depth 25.20mm.

Next, 227 tests were made with the 49.095--50.0%5 Hydrogen/Air Mixture, the Maximum Exper-—

imental que Gap in differece of radius was 0.695mm at the gap depth 25.20mm.
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Table 5. Experimental Safe Gapes (Literature)
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Figure 1. Closed explosion test vessel
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Figure 5. Assembly diagram of breathing plng model (Cylindrical hole)
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Figure 6. Assembly diagram of breathing plng model (Hole)
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Figure 7. Time-Pressure record of explosion
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Table 8, Experimental Safe Gaps for cylindrical hole 8 ¢
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60. 10mm 0.805mm 0.603mm 0.202mm
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Table 7. Experimental Safe Gaps for Cylindrical hole 8 ¢
1. HAEoOES BN 8 ¢
2. B E &R KEEOE FREF 40300
L W ; ; L w .
mm 2 FHP ZBE | 5l kRE mm 2 M7 AR | Bk kR
mim mm
38.9~40.0% | N 15 | 49.0~50.0% | N 15
15. 82 0.295 He I o | 34. 30 0.770 o ) 5
38. 9~40. 0% N 15 49. 0~50. 0% I T
15. 82 0. 410 He 1 o 34. 30 0. 890 Ha N ]
(5. 82 0.515 | 389~40.0% | N { 9. 68 0.400 | 38:9~40.0% | N 3
2 I 3 Ho I 0
49.0~50.0% | N 15 38.9~40.0% | N 15
15. 82 0. 600 He 1 o ; 39. 68 0. 591 Ho ) H
49.0~50.0% | N 13 | 38.9~40.0% | N 0
15. 82 0.720 He 1 5 | 39. 68 0. 690 H > 3
49.0~50.0% | N 5 | 49.0~50.0% | N 1
15. 82 0. 810 H. I ] 39. 68 0. 690 H )
38.9~40.0% | N 7 49.0~50.0% | N 15
25. 20 0. 298 H 1 0 39. 68 0. 800 He 1 H
38.9~40.0% | N 15 | 49.0~50.0% | N I
25. 20 0. 400 o 1 o 39. 68 0. 890 He 1
38.9~40.0% | N 2 38.9~40.0% | N 15
25. 20 0. 498 Ha I 3 50. 70 0. 605 H 1 H
49.0~50.0% | N 30 38.9~40.0% | N 4
25. 20 0. 695 Ha 1 0 50. 70 0. 695 H. 1 3
49.0~50.0% | N 11 49.0~50.0% | N 15
2520 0.798 Ha 1 50. 70 0. 805 He 1 H
49.0~50.0% | N i 49.0~50.0% | N 0
25. 20 0. 900 H 1 i 50. 70 0.930 H, 1 5
38.9~40.0% | N 15 38.9~40.0% | N 15
30. 10 0. 480 H 1 o | 60. 10 0. 603 He 1 H
38.9~40.0% | N 8 38.9~40.0% | N 0
30. 10 0.570 He I 3 60. 10 0.723 o > 3
o~ 7 o~ 7
30. 10 0.700 | 49-0~50.0% | N 15 0. 10 0.773 | 389~40.0% | N 0
2 I 0 H, I 3
49.0~50.0% | N 14 49.0~50.0% | N 2
30. 10 0.775 He 1 | 60. 10 0.773 He 1 5
49.0~50.0% | N 14 49.0~50.0% | N 15
30. 10 0. 870 H, 1 k 60. 10 0. 805 He 1 5
38.9~40.0% | N 15 49.0~50.0% | N 14
34. 30 0. 595 H. : 5 60. 10 0. 905 H, 1 ;
39.9~40.0% | N 4 49.0~50.0% | N 7
34, 30 0. 680 H. 1 6 60. 10 0. 993 H, I 2
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Figure 8  Safe Gap-Gap length diagram

(Cylindrical hole 8 ¢)
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Table 10. Maximum Experimental Safe Gaps and Maximum Allowable’Safe]Gaps (Degree of Explosion 2)

0.3} T_-l_ - T
| W1X3§=Wéx—‘z-
0.25' - N A 4
, - ;r’
| /f\
Q2 +— - ¥
: [ +35
15 — 1
Ql : un o0
£ Q)
&
Q.05

o 5 10 5 20 25 30 35 40 45 50 55 €0
|

P

(F) We : EBfRAL—7¥F vy 7 (BRER 2D

Wa,: L~ 7FT> 7

IR SN L 51l vy FOES25mm LY
40mmiZ B AYEEE TRESNLFREN2—7 - Fyv
v O, BRI F 7203 B B O AR
Ke—7 e Fpo 7 (75 SEOFEYY S E3E
RE) OH2EDEERL UnB, TOZEITLLEF
Rbr— 7 Fy v TRERY -7 F Y v 7TD50%,
FTubhbFHRE—7 « Fv v IHRBRIIKRAR B
THKERLWERF Y v 705092 &2 i

&%Mé%t%éottﬂafﬁmﬁﬁitmigg
AN T SV OB v v THBGIERE TR
SN BABEMEE, TV -~ FHRARO L5 AR A
GHERB 2B, FEECBENILND D
WM TR L T3, L L 207 O3B o B
TIFEDRLE, EMED WG PETECET 28/
DLETHD,

(2) ARICEBBED—T &4 ¥ A= 2DHIZDONT



Lewis von Elbe?® |2 } 2D # A%} 4 % quench-
ing diameter }2B9¢ 2 3CHREM HE X T, KFE40%~
S0%LTK L Th, AL BT Y —F— DERR B S
WITTRE T R i & E 27208, &K 1. 5mmg DF
FHZDWTH KFEA0%~50%\ TN L5 K L7z,

L7etio TARBD 7Y —F—12 X Y KIGREL
1T 2720008, 8 SITPMRONUT DN TOYFRI L
FEINB, L5mmeBEORNY — <12k - Tk
BEWZIMLIL S A2 FRATHHDT, HTDEIAT
BHABO 7Y —+—13, AL S 2FREMI L,

7. & & v &

(1) —oOWmFEIRTE—7 « Fv v 7OREMBE, 1B
REMR 3 (KB30HHHRE DO N T E2—7

cF ey TERTLD TR,

(2) ZOWFRIZI T, Bruce® Ofjpkiz X 3 Stati-
stical Maximum Safe Gap " EEZ> Ay & L -7
DT, ERPL— 7 F vy AIUDKILL BETIE R
<, EEBREBEUIOWTEIKLRNBEDETH S,

DOBREIZBC T, WER -7 « F v v TORE
FHBATONTOREERFARELEN THRWLHAFZITZ
NEEDDIERLETH 5,

(3) ZOBFEIIEEL, §iR0E B BB T ELEREN
E2BR 7Y ¥ —INERRDEML EEAINELE,
BES) 1Tid, v TADIERZ DO/ DWW THE 4 1
WHEEHNZEEZEHLB L ET 3,

X ik

1) Hoffmaun, Kallas: Bildung von Schwitzwasser in
Elektromotoren, Energie und Technik, 187 (1963)
2) PREBEROBIEIFRT | PREIRMBOLEIID

W, 6 (1955)

3) BREMSLIBEERE F ek YBAESGTRE
42%, (1961)

4) BRSO A L @R« JIS C 0903, 17
(1962) v

5) HEVEERLTEPRPTEATEE | 30007 KB ER DB
M, 3221 (1961)

6) HABMTES PREESBENERSE 7Y —F/h
TR, BEH18 (1964

7) BRI E R AR B ER
%, BAFES, 89 (1964)

8) D. W. Woodhead, D. H. Jones and J. R.
Blackwell : Flameproof Enclosures, Environmental
Effects on the Maximum Safe Gap for 1 inch
Flanges with Hydrogen/Air Mixtures: ERA Report

Ref. D/r 129 (1961)

9) D. H. Jonis and N. L. Heathcote : Flameproof
Enclosures, Maximum Safe Gaps with Hydrogen/Air
Mixtures in Various Flanged Vessels: ERA Rep-
ort Ref. Dfr 135 (1962)

10) P. B. Smith and J. R. Blackwell: Flameproof
Enclosues, Redetermination Hydrogen/Air mixturs
of maximum Safe Gap for One-Inch Flenges: ERA
Report Ref. P/t 117(1959)

11) D. H. Jones and N. L. Heathcote: Flameproof
Enclosures, Maximum Safe Gap with Hydrogen/Air
Mixtures is Various Flanged Vessels: ERA Report
Ref. Djr 135(1962)

12) VDE 0173 BT+

13) Ministry of Power: Test and Certification of the
Flameproof Enclosure of Electrical Apparatus, 23
(1958)

14) TTPABHWJIA, HM3TOTCBJIEHVS, B3PbLIBO3A-
U EHHOTO 3JIEKTPOOBOPY JOBAHNY
(1960)

15) Recommandations pour la construction des cartes
antidé-flagrants d’ appareils électriques, 29, 79(1957)

16) D. H. Jones and N. L. Heathcote: Flameproof
Enclosures, maximum Safe Gaps with Hydogen/Air
Mixtures in Various Flanged Vessels: ERA Report
Ref. D/r 135 (1962)

17> Miiller Hillebrand : B {5 2 S0 25 I8 s Gl 5AABER)

18) FIMAHEXREMRTEMIES | 40000/ EHENE
SR ORBITE, 433 (1963)

19) XkHprE, EFRG . EXSREBE B MR U
(1963)

20) BB B EEERR  F oLk, FHEERE
280961 '

21 BERITRSBBBEEHRERE YV -V ~hER
2, Bk4—101963)

22) BB EEREVIRTHE | BERFRCERTAK
R & KSORERFOBIRIZTONWT, 3, 13(1961)
23) FHHEEEREWRILLER | IEC &35 & BRONGE

HopBERF 21(1962)

24) BEBGEO—RETEHLEEA < JIS C0903,17(1962)

25) Lewis von Elbe: Combustion Flames and Expl-
osion of gases, 235(1961)

26) C. E. R. Bruce: Flameproof Electrical Appar-
atus-Re-Assessment of Values of Statistical Maxi-
mum Safe Gap on the Basis of the Integral Curve
of a Normal Distribution: ERA D/r 279(1953)



