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Ri4-1-1 THRESI 2L IURLOM.E.S.G.
ATBRME H R & 7213 (UK HEZE 100
TR 7 % 2 B RS A A O BE |MESG | podi
5% % SE)  mm
Carbon monoxide Cco 40.8 094 0.03
Methane CHa 8.2 114 0.11
Propane Cs Hs 4.2 092 0.03
Butane Cs Hio 3.2 098 0.0 2
Pentane Cs Hiz 2.55 093 0.02
Hexane Ce Hig 2.5 093 0.02
Heptane C7 His 2.3 091 0.02
is0-Octane Cs His 2.0 1.04 0.04
n-QOctane Cs His 1.94 094 0.02
Decane CioHze 120,/105(mg /L) 1.02
CyclohexanOne Cé Hs O 3.0 095 0.03
Ace tOne C3 Hs O 5.9,/4.5 1.02
Methylethyl-Ketone C4 Hg O 4.8 0.92 0.02
Methyl acetate Cs He O, 208,152 (mg /L) 0.99
Ethyl acetate C4 Hg O, 4.7 0.99 - 0.04
n-Propyl acetate Cs Hijo O 135 (m /L) 1.04
Cyclohexane Ceé Hiz 90 (m /L) 0.9 4
n-Butyl acetate Ce Hi2 02 130 (m/ L) 1.02
Amyl acetate C7z Hi4 02 110 (m/L) 099
Vinylechloride Cy, H3C1 7.3 099 0.04
Methylalcohol CH3; OH 11.0 092 0.03
E thylaleohol C2 Hs OH 6.5 0.89 0.02
Vinylidene choride Cy Hy Cly 10.5 391 0.08
Benzotrifluoride Ce H5 CFy 193 ¢ 1.40 0.05
is0-Butylaleohol CsHi0 O 105,7125 (mg /L) 0.96
n-Butylalcohol CsH100 115125 (mg /L) 0.94
Amylalcohol Cs H;; OH | 100,100 (m? /L) 0.99
Ethylnitrite C2 Hs ONO | 270270 (g /L) 0.96
AmmoOnia NH; 24.5,/17.0 317
Butadiene 1, 3 C4 Hs 3.9 0.79 0.02
Ethylene C; H, 6.5 0.65 002
Diethylether Cs HioO 3.47 0.87 0.01
Ethylene oxide C, H;0 ~ 8 0.59 0.02
Acetylene C, Hs 8.5 0.37 0.01
Hydrogen H, 27 0.29 0.01
Carbon disulphide CS: 8.5 0.34 0.02
Dioxane C4 Hg Oy 4.75 0.70 0.02
is0-Pentane Cs Hy2 2.45 0.98 0.02
n-Butyl-chloride Cis HoC1 3.9 1.06 0.04
Di -n-Butylether Cs His 2.6 0.86 0.0 2
Dimethylether Cs; Hg O 7.0 0.84 0.06
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®4-1-1 (F)
SRR |y g | USKHE 100
GE SR R oo BE KFE 0 %0
B " % o TE) mm
Propylene C, Hy 4.8 0.91 002
Acetonitril C, H; N 7.2 1.50 0.05
Di-i-propylether Ce Hyy O 2.6 0.94 0.06
1.2-Dichloroethane C, H, Cl 9.5 1.80 | 0.05
Propylene Oxide C; Hs O : 455 0.70 0.03
Ethane Cy, Hg o 5.9 0.91 0.02
Methyl-isobutyl-
ketone C¢ H;, O 3.0 0.98 0.03
Acrylonitrile CH,=CHCN 7.1 0.87 0.02
Methyl acrylate C, Hs O 5.6 0.85 0.02
Glycolicacid-
butylester Ce Hiz O3 4.2 0.88 0.02
Pentanedione 2.4 Cs; Hs O2 3.3 0.95 0.15
Acetic acid 0.09
ethyl ester C¢ Hio O3 24 +0.05 0.05
Hexanol Cs Hia OH 3.0 0.94 0.06
iso-Propyl-aleohol C, Hy OH 5.1 0.99 0.02
Ethylaerylate Cs; Hs Oz 4.3 0.86 0.04
Hydrocyanic acid HCN 184 0.80 0.02
Vinyl acetate C, Hs O 4.75 0.94 0.02
®4-1-2 REHADOM.E.S.G. ®R4-1-3 HHHXOM.E.S.G.
A - B3 volume % HIBCERLABTN X - ZROBE » I VRAIEHER
M.E.S.G.
H, co CH,| Nz |CsH,|C4Hio BEBRRORELH X OBE 185 %
Al B 22 OHVE # R OIREE 170 %
53 | 47 — —~ — — 0.011 ME.S.G. (¥ %y 7OKZ 1 in) 0.024 in
85 _ 15 — _ _ 0.016 S.M.S.G. 0.018 in
57 33 — 10 - - 0.013
57 22 11 10 - - 0.014 B a5 # X HBHAHROERSOBE
57 11 22 1 10 - — 0.018 H, 57.2
57 - 33 10 — — 0.026 CH, 23.7
- - 50 50 - — - N, 7.8
- | -] 25| 75| - - 0.081 co 6.7
10 — 90 - - - - €Oz 1.8
20 _ B B B 30 _ 02 0.1
Ce He 0.6
S B It B B B - C, Hy 2.1
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Experimental Safe Gap, The Electri-
cal Research Association, 1954:
(2-3.1-9)

Committee on Hazardous Materials,
Fire Hazard Classification of
Chemical Vapors relative to Ex-
plosion-Proof Electrical Equipment,
1970: (3-1-3), (3-3-2)

C. Slack, Correlation of the
Ignitabilities of Gases and Vapours
by a Break-Spark and at a Flange
Gap, The Electrical Research As-
sociation, 1965: (3-<1-1)

C. Slack and D.W. Woodhead, Corre-
lation of Ignitabilities of Gases
and Vapours by a Break-Spark and
at a Flange Gap, Proc. IEE, 1966:
(3:1-2)

Determination of maximum ex-
perimental and statistical maxi-
mum safe gap, IEC, 1966: (4-1-1)

D.H. Jones and D.W. Woodhead,
Maximum safe flange gaps with gas
mixtures related to town gas, The
Electrical Research Association,
1969: (2-3-1-14), (2-3-1-15),
(4+1-8)

D.H. Jones and G. Tayler, Enviro-
mental Effects on the Maximum Safe
Gap for 1 inch Flanges with Mix-
tures with Air of (1) 85:15-Hydro-
gen/Methane, (2) Ethylene, and (3)
Pentane. The British Electrical
and Allied Industries Research
Association, 1961: (2-4-1-3),
(2.11-1-4)

D.H. Jones and H.L. Heathcote,
Maximum Safe Gaps with Hydrogen/
Air Mixtures in Various Flanged
Vessels, The British Electrical
and Allied Industries Research
Association, 1962: (2-2-1-2),



7. BEXBR K

(2+4-1-2), (2-11-1-2)

D.H. Jones, New Cylindrical Test
Vessels of Variable Volume and
Flange Breadth, The Electrical
Research Association, 1969:
(2+1+1-5)

D. Miller-Hillebrand, Elektro-
techn, 1958: (2-1-2.8)
Draft-Appendix to IEC Publica-
tion 79-1-Method of test for
ascertainment of maximum experi-
ment safe gap, 1972: (2-1:1.4),
(4-1-5)

D.W. Woodhead, D.H. Jones and
J.B. Blackwell, Enviromental
Effects on the Maximum Safe Gap
for 1 inch Flanges with Hydrogen
/ Air Mixtures, The British
Electrical and Allied Industries
Research Association, 1961:
(2+4+1-1), (2+4-2.2), (2-11-1-3)
E.D. Dainty and G.K. Brown, An
Investigation of Gas Explosion
Transmission Through Short Cylindr-
ical Channels of Varying Length and
Diameter, International Conference
of Director of Safety in Mines Re-
search, 1965: (2+1+1+8), (2:3-1-18)
(2-3-1-19)

E.D. Dainty and G.K. Brown, Dif-
fusion of External Methane Atmo-
sphers through Gaps of Various
Size and Widths into Enclosures of
Different Volumes and the Effect
of Greased Joints, International
Conference of Mine-Safety Resarch
Establishments, 1967: (2.10-3-1),
(2-10-3-3)

E.D. Dainty and G.K. Brown, Ex-
plosion Gas Temperatures at the
Entrance to Flanges of Enclosures
Containing 8.5 Percent Methane-Air
Mixtures, International Conference
of Safety in Mines Research, 1969:
(2+2°3°2), (2+3-1-10)

E.D. Dainty and G.K. Brown, Heat
Absorption from the Explosion Pro-
ducts of 8.5 percent Methane Mix-
tures into Flanges of Flameproof

—43—

Enclosure, International Conference
of Safety in Mines Research, 1971:
(2¢141-9), (2-10-2-1)

E.D. Dainty, G.K. Brown and A.
D'Aoust, The variation of stoicho-
metric Hydrogen-Air Safe Gaps due
to variations in the shape of three
small rectangular enclosures of
constant volume, Canadian Explosive
Atmosphers Laboratory, 1968:
(2¢1¢1-12), (2-3-1-1)

Flameproof Enclosure of Electrical
Apparatus, British Standards Insti-
tution, B.S. 229, 1963: (2.1.2.3)

Flameproof Enclosure of Electrical
Apparatus, British Standards Insti-
tution, B.S. 229, 1957: (2°11-°3-2),
(4-1)

G.K. Brown, E.D. Dainty and S.
Sikver, Laboratory Investigations
of Hydrogen Explosion Phenomena
Relating to Electric Apparatus,
Department of Mines and Technical
Surveys, 1966: (2°1-1-10), (2+2°-1-
3), (2.2.2-1), (2-1-0.-3.2), (2-.11.
1-5)

H.A, Bo#ixos , A, T.Hxuo,Jl,B. Pe3HHK,
PACIIPOCTPAHEHME TOPEHWA AHETWIEHO-
BO3OVIIHOM CMECWM YEPE3 VY3KUE OTBEP-

ctg M mEmM, 1949 (2112

Handbuch Der Raumexplosionen,

Verlag Chemie, GMBH, 105, 1965:
(4-4) -

H. Carhart and D.L. Katz, Fire
hazard classification of chemical
vapors relative to explosion-
proof electrical equipment, Com-
mittee on Hazardous Materials
National Research Council, Natio-
nal Academy of Science, 1970:
(4-2.2)

H. Phillips, A Reaction-Rate
Theory for Flameproof Enclosures,
Symposium on Flameproofing, In-
trinsic Safety and other Safe-
guards in Electrical Instrument
Practice, 1962: (2:6-2), (2:7-:3)

H. Phillips, Estimation of the



— 44 —

maximum experimental safe gap for
a fuel by various methods, Safety
in Mines Research Establishment,
1969: (2:5-2-2), (4-1-7)

H. Phillips, The Use of a Thermal
Model of Ignition to Explain As-
pects of Flameproof Enclosure,
Combustion and Flame, 1973:
(2-5-2-1)

H.G. Riddlestone, Electrical
Equipment for Use in Flammable
Atmospheres, The Effect of Explo-
sions on Gasketed Joints, The
Britch Electrical and Allied In-
dustries Research Association,
1960: (2-4.2.1)

H.G. Riddlestone, Exp1051on—Proof
Electrical Equipment for Aircraft,
Safe Gaps for 1/4 in. and 1/8 in.
Flanges, The British Electrical
and Allied Industries Research
Association, 1961: (2-3-1-12)

H.G. Riddlestone, Safe Gaps for
Enclosures of Small Volume, The
Electrical Research Association,
1965: (2.3-1-2), (2-3.1.11)

H. Phillips, On the Transmission
of an Explosion through a Gap
Smaller than the Quenching Dis
tance, Combust. Flame, 1963:
(3°2°1)

H. Phillips and S.K. Shaw, A Sta-
tistical Evaluation of the Safe
Gap, International Conference of
" Mine-Safety Research Establish-
ments, SMRE, 1971: (2-1-1-7), (2-
5:2:3), (2+12-1), (2-12-4)

H. Robinson and H.L. Williams,
Flanged Joints, one inch and one
half-inch in Radial Breadth, in
Atmosphers of Pentane Vapour and
Air, The Electrical Research As
sociation, 1954: (2-3-1.5)

H. ¢, WEBYEHKO, T, H, MAHJHWH, C.C.

FTECKWH. HccaeleBaHHe B3pHBO3aWHTHBX

coelnnenuit # paspaboTxKa BapsBoHENpo-—

MU aeMBIX - 3JEKTpOABHTATejeH AJs BO3AYUHHHX
cpel BoLOpOAa cCepoyraepoid M ayeTnaeHa, Be3onacH

0CTh TPYAAaB MPOMBIIJIEHHOCTH ,

EXZeMRmELEEH

RIIS-SD-74-1

1967 (2+11+3+3)

I.C.F. Stathan and R.V. Wheeler,
Flame-Proof Electrical Apparatus
for Use in Coal Mines, Safety in
Mines Research Board, 1924: (2-1.
2:1), (2+2-3-1), (2+3+1-4)

IEC, Canadian contribution con-
cerning recommendations for flame-

proof enclosures in connection
with the hazards of hydrogen and
acetylene, 1966: (2-1.1-11), (2-
2+1+4) '

IEC, Determination of maximum ex-
perimental and statistical maximum
safe gap, 1966: (2-2-1-10)

IEC, German proposal for a test
apparatus for the ascertainment of
experimental maximum safe gap,
1966: (2+1-1-6), (2+2+1-6)

IEC, Technical Committee No. 31,
Electrical Apparatus for Explosive
Atmospheres, 1965: (3°1+4)

IEC, Technical Committe No. 31,
Electrical Apparatus for Explosive
Atmospheres, 1966: (2:2.1.5)

J. Pilarski and J. Ciok, Essais,
de 1l'influence des facteurs extéri~
eurs sur l'interstice limite dans
les appareils antidéflagrants de-
stinés aux mines grisouteuses,
Mezinarodné konference, 1968:
(2+1+2-7)

J.R. Grove, The Measurement of
Quenching Diameters and their Re-
lation to the Flameproof Grouping
of Gases and Vapours, I. Chem. E.
Symposium Series, 1968: (3.2.2)

K. Nabert, The Significance of a
Standard Apparatus for Testing .
Safe Gaps for the Safety of Elec—
trical Equlpment in respect of
Explosion hazard, 1967: (2-1.1.1), :
(2-1-2-4), (2-2-1- 7), (2+2-1- 9),
(2.2.1-11), (2-2-1.12), (2-2.2-2),
(2:2.2-3), (2-2.3.3 ), (2-3-1.3),
(2:3+.1:13), (2-4-1-4), (2. +5.1.2),
(2. 6:3), (2-7-2), (2-8-3)

K. Nabert und G. Schén, Sicher-



7. 22X — & —45 —

heitstechnische Kennzahlen brenn-
barer Gase und Ddmpfe, 2. erwei-
terte Auflage, 1963: (4-2)

K.H. Grobleben, Der AusstrGmun-
gsvorgang als Ursache der Ausser-
ziindung bei der druckfesten
Kapselung, 1967: (2-1-1-2), (2°
5:1-1), (2-6-1), (2-8-1)

Ludmila Urbancova, Bestimmung
der Grenzspaltweite fiir die
Ziindung von Athylen-Luft-Gemisch,
1965:(2-8-2)

Matériel électrique a enveloppe
antidéflagrate Reglés de construc-
tion-conditions Déssair, 1959:
(4-2-5)

N. Irving Sax, Dagerous Proper-
ties of Industrical Materials,
Second Edition, 1963: (2.11-3.1)

National Electrical Code, Chapter
5, Special Occupancies 500,
Hazardous Location, National Fire
Codes, 5, 70-289, 1972-1973:
(3:3.3), (4.2.3)

MPABWJA W3TOTOBJIEHUS  B3PHIBO3 AILMIIEH
HOTO 3JEKTPOOBOPYAOBAHUSA , 1963

2 (2+1+25),(211-2)

P.B. Smith, The role of Flanges
in conferring protection on flame-
proof electrical enclosures,

Safety in Mines Research Establich-

ment, 1953: (2-2-1-1), (2-3-1-16),
(2-3-1-17), (2-9-1), (4-2-4)

P.B. Smith and D.A. Badel, Improv-

ed Apparatus for Determination of
Maximum Safe Gap of Relief Flanges,
The British Electrical and Allied
Industries Research Association,
1960: (2+1-2-2)

P.B. Smith and J.R. Blackwell, Re-

Determination with Hydrogen/Air
Mixtures of Maximum Safe Gap for
One-Inch Flanges, The British
Electrical and Allied Industries
Research Association, 1959:
(2.11-1-1)

Proposed Appendix C to the Revi-
sion of Publication 79, Recommen-—

dations for the construction of
flameproof enclosures of electrical
apparatus, IEC, 1966: (4-1-2)
Recommendations for the group
classification of gases and vapours
according to their maximum experi-
mental safe gaps and minimum ignit-
ing currents, IEC, 1972: (4°1:6)

R. Torry, Flameproof Enclosures

for Mining Electrical Equipment,
Influence of Atmospheric Moisture
on Maximum Safe Gaps, 1962: (2-7-1)

S.G. Woinsky, Predicting Flammable
Material Classifications for the
Selection of Electrical Equipment,
Confidential Report, Tsurumi re=~
ceived in 1972: (3-3-1), (4-2-1)

T.J.A. Brown, Maximum Experimental
Safe Gaps. A Note on the Emission
of Flame through Flange Gaps. The
Electrical Research Association,
1954: (2.10-1-1)

T.J.A. Brown and N. Simson,
Flanged Joints, One Inch and One-
Half-Inch in Radial Breadth, in
Mixtures of the Vapour of Methyl
Ethyl Ketone and Air, The Electri-
cal Research Association, 1953:
(2.3.1.8)

T.J.A. Brown and N. Simson,
Flange Joints, One Inch in Radial
Breadth, in Mixtures of Standard
Town's Gas and Air, The British
Electrical and Allied Industries
Research Association, 1954:
(4-1.9)

T.J.A. Brown and N. Simpson,
Flanged Joints, One Half-Inch in
Radial Breadth in Mixtures of
Ethylene Oxide and Air, The Elec-
trical Research Association, 1954:
(2.3-1-6)

T.J.A. Brown and N. Simpson,
Flanged Joints, One Inch in Radial
Breadth in Mixture of Acetone
Vapour and Air, The Electrical
Research Association, 1956: (2°3-
1-7)



—46— .8 F X B — &

Vorschriften fiir die Errichtung
elektrischer Anlagen in explosions-
gefidhrdeten Betriebsstdtten, Ver-
band Deutsche Electroteniker 1960:
(2.11-1), (4-3)

W. Bevan Whitney, Flameproof
Enclosure of Electrical Apparatus
Electrical Review 1966: (2-2-1.8),
(5-1) Mok



EXRLWMEETERLEF RIIS-SD-74-1

FEFI504F 3 A 81H
%O HHEEEXEZL2MAER

T108 HEHEBXE5THBELS
% = (03) 453 — 8441 (D)

ENRIFT BRR&HE £ JE £ W






