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Safety for Electrical Equipment under Artificial Environments

——Low voltage d. c. spark ignition of atmospheric CH,~O, and CH,-N,O

mixtures and of solid combustibles in oxygen atmospheres——

by R.TANAKA
N. SUGAWARA

Artificial environments having various compositions, concentrations and pressures are being in'troduc'ed
in the field of human life and activities.

Recently noticeable are those in spacecrafts, hyperbaric chambers in hospitals and deep sea diving
equipment. ’

In most artificial environments, flammability or ease of ignition of flammable materials increases under
the influence of enriched-oxygen and/or elevated partial pressure of oxygen.
“In this paper the authors reveal the most easily ignited concentration of CH,~-O, or CH,-N,0 mix-
tures, and the minimum igniting currents in low voltage d.c. inductive, resistive and capacitive circuits
for atmospheric CH,;-0, or CH,-N,0 mixtures are determined, compared with those for CHy~air and H,-
air mixtures, using the IEC-type spark producer. The results are given in Figs.4,5 and 6 corresponding
to each circuit respectively. It was confirmed that CH,-O, mixtures was lower in m.i.c. than Hp-air
mixtures. In the case of CH,-N,0 the m.i.c. was ranked somewhat in the middle of CH -air and H,-
air in the inductive or resitive circuits, however in the capacitive circuits it held a position a little
lower than H,-air mixtures.

In réference to the m.1i.c.of CH.~O, mixtures, examinations are given for the mixtures as substitute
for ignition test gas in intrinsically safe circuits in hazardous environments.
. The authors present also the m.i.c., using copies of British Break-flash No.3 Apparatus and Inter-
mittent Break Apparatus, for solid combustibles in oxygen of pressure of 0 and 0 kg/cm? in gauge. The
samples are Japanese paper, vinylchloride film and cotton cloth. Results obtained with inductive sparks
are shown in Fig.8 and those with resistive in Table 5. It is concluded that spark ignition of solid

combustibles in oxygen is comparable with that of atmospheric CH,~air mixtures.
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Table { Relative values of I and 1/, LI% in
inductive circuits.
FHEEREO I B IO Y, LI2 O/fFE
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- ance or : ;
L | /oL 72CH,-AIR| CH,-0, (CH,-N;0! Hy-AIR

(mH) |/2 (8-3%) |(17.5%)| (15%) | (21%)

’ I | 100 | 020 ] 0.3¢ | 02

3 :
Y, LI?% (1.00) | (0.04) | (0-12) | (0-04)
I .00 | 0.18 | 0.33 | 0.23

30

o LI% (1.00) | (0.03) | (0.11) : (0-05)
o I 1.00 | 0.17 | 0.36 | 0.25
Yo LI (1.00) | (0.03) | (0.13) | (0.06)

: I 1.00 | 0.18 | 0.43 | 0.27

1000

Y, LI% (1.00) | (0.03) | (0.18) | (0.07)
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Table 2 Relative values of I in resistive

circuits.
BHEE O I OERE
Source Explosive gas mixtures .
"‘?\t’a)ge CH,-AIR | CH,-0, [CH,-N,0 | H,-AIR
(8-3%) | (17.5%) | (15%) | (21%)
30 1.00 0.21 0. 44 0.26
50 1.00 0. 20 0. 50 0.28
70 1.00 0.19 0. 49 0. 28
100 1.00 0.18 0. 48 0.28
150 1.00 0.14 0. 46 0. 25'
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FEEEO V 510 Y, CV? ORE

Capa- v Explosive gas mixtures
citance or
c | 1, CvaCHe-AIR| CH,-0, |CH,-N,O| Hy-AIR
(uF) |2 (8.3%) |(17-5%)| (15%) | (21%)
14 1.00 | 0.08 | 0.15 | 0.16
0.3
1, CV¥ (1.00) | (0.007)| (0.022)| (0.027)
14 1.00 | 0.13 | 0.23 | 0.26
1
1, CV¥ (1.00) | (0.017)| (0.054)| (0.068)
14 1.00 | 0.21 | 0.35 | 0.37
10 :
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Table 4 Sqlid combustibles tested.
R AME B R

Conﬁguf- Weight per |Thickness

Specimen ationicm?(g/cm?) | (mm)

Dry Japanese Sheet

paper 0.0015 0.05
Dry cotton cloth] Sheet 0. 027 0.5
Vinylchloride Film 0- 0058 0.05
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RSB LI T 5 & ENTE D05 TH 1.
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Fig. 7 A spark producer installed in an okygen—
compressed chamber.
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Fig. § Minimum igniting currents in inductive circuits for solid combustibles under 6kg/cm?
oxygen atmospheres. (Break-flash No.3 Apparatus)
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Table 5 Ignition limits of solid combustibles
by resistive sparks in oxygen atmospheres.
(Intermittent Break Apparatus)

EXReMEFRITERSE
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Oxygen pressure
Specimen 0 kg/cm? 6 kg/cm?
... |Non- ... |Non-
Ignition Iyo i tion18MEHON o nition
Dry Japanese 56V 56V 50V 50V
paper | 2.06A| 2.04A| 0.92A| 0.90A
Dry cotton 56V 50V 50V
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Vinylchloride 56V 56V 50V 50V

1.58A| 1.56A| 0.76A) 0.74A
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Safety for Electrical Equipment under Artificial Environments—Low voltage d. e.

spark ignition of atmospheric CH,-0, and CH,-N,0 mixtures and of solid
combustibles in oxygen atmospheres—

by R.TANAKA and N.SUGAWARA

Research Report of the Research Institute of Industrial Safety

RIIS-RR-~19-6, 1~11 (1970)

The most easily ignited concentrations of CH,-O, and CH;-N,0O mixtures are
measured, and the minimum igniting currents in low voltage d.c. inductive,
resistive and capacitive circuits for atmospheric CH,-O, and CH,-N,0 are deter-
mined, compared with those for CH,-air and H,-air mixtures, using the IEC-type

spark producer.
The m. i. ¢. for solid combustibles in atmospheric or pressurized oxygen are also

O

given.
(5 Tables, 8 Illus., 6 Refs.)





