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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;-O, or CH,-N,0 mixtures are determined, compared with those for CH,~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 4 Sqlid combustibles tested.
Rl E R

Conﬁguf- Weight per [Thickness

Specimen ation | cm?(g/em?) | (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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Fig. 7 A spark producer installed in an okygen—
compressed chamber.
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Fig. 8§ 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)

EXRWREFRITERSE

B EIE OB KT X 28 KR
(BHRFOBHE)
Oxygen pressure
Specimen 0 kg/cm? 6 kg/cm?
... |Non- ... _[Non-
Ignition ignition| Ignition ignition
Dry Japanese 56V 56V 50V 50V
paper | 2.06A| 2.04A| 0.92A| 0.90A
Dry cotton 56V 50V 50V
cloth Over10A| 0.96A! 0.94A
- . 56V 56V 50V 50V
Vinylehloride | 4 5 x| 1.56A| 0.76A| 0.74A

BB LT, RANEKERMEI 25U Lo
. LaL, ffcownTpist ¢, 10 LU ETH
BRI ote. ZOBEHRG ML BEBOEMONE
BRHETFLNBED, [EOEENELELLLDOER,
T5.

fods, FEEMR T VE Y & v AN L 2 100
mH DBES0EKEFHL 6kg/cm? ¢ 300mA I &
o TRY, A—BRMEOKIETIH ARKDBET
HUC, EHEROKERBERBC LT &
LTHB T Lhvd ol

4. % B

AIBREO—2L LT, AR MBREOFRR Y
L, zofic CHy BMEA LCHE OREXIER X
BEKBRERDTEE L. ¥, SREXETS
fifg b CH, #»REXel &0 SKkKBERLS
EZEE LTHE L. SHRMER X OARKREOHER
FHARTRETHRE AR, THREEMCERES KT
BEAERDI.. chbh OERERNLE/L IR
BHETDHLOXDER) THS.

(1) CHy-O0y BAY ADHE/NE KBTI 17~
18% Th v, CHi-N,O 0oz 15% Th5.

(2) FHEEKROKEKIEC X% RKBRERDE
KEHECERTS &, CH-Z24&, CH.-No0, CH,-0,
DOIE NI 7 b, FOHEBIZ 1: (0.33~0.43)
: (0.17~0.20) k78t CH-0, 5 KB Ha-
BEOTFTHRI D PR,

RIIS-RR-19-6

(3) EHEHOKE K X B HKRREEENE
KEBRETERTS &, CH-22%, CH,- N;O, CH.~
0, o JERIEL 7Y, DX 1: (0.44~0.50) :
(0.14~0.20) BE Loz, ¥z, BEEE KIED
Fl & A, CH-0p kBT He- ZK DO T
LD HPE .

(4) ABEBOKEKIEC X5 HKRAEETDA
KEEMECEHTD &, CH-22%, CH,-N0, CH,-
0, DIERAEL 72 b, FDHix 1:(0.15~0.35) :,
(0.08~0.21) DX 35&ih, avFvI—BHREILCX
S Thin b DIESED LRI,

(5) CHy-0p & e LicHKBAEEHRE T2
r, ThENSETHAEREYIBEREIE ORI
TR SN H D & LNIEHEID D . '

(6) CHy-0; 13, BREKLE REEDLhigw
REREBRBEZER DS KRBORBRN A L LTt
DEFEHLS B b ote. TOBAEDORERIL
H5 WY T AT, LEREUT CHi-0- 2RO
ERSEBEUREBECEAT A LAEFEZDND.

(7) MMELR CH-Z2%5%W& & LcREREN
BESER Y LicSGE 0 SKRRY AL, K&
Eo CH,-0, (17~18%) ¥ HAWVHZ ik b, [EE
E#eRey Lol tb v, LY, BEEORE
RKey b eThuE, KRED CH-N.0 (15%) A
VIR ERREEDRS.

(8) 6kg/cm? WhnfE LicHilaRhiwc ¢, FHEME
Bk xSk 3, TREEGCEEE KT IRINE
KB A RDIFER, TR A O/ AKER &R
LN EBL k. 4 Vv E 7 XV AR 100mH
LToORNEKERY 2B L, REET CH-ZE&KE
X AR THERNAKEBRL Y AL RBEEHN
5.

(9) 6kg/em? ¥ X ¥ Okg/em?® OMEATRFI T,
R AR KB Rtk X, TTRMEE G OR/NE KER
FHIE L. 6kg/em? OBAIE, Okg/em? DB AL
BT, BRAPNBEKBRN 2 LT e ST

L EofE®E, BEFHKT CIhbhaR&EHS
L DEBRO—CTE . SHIY, IbMoFHE
S&ETERYERTPL LA, ERTERED
BRHLTOLTFETHY, AKBROMEDS LROMEX
DIETTAZ LI DHLBEEIFEIND ML
<wl.
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Safety for Electrical Equipment under Artificial Environments—Low voltage d. ¢

spark ignition of atmespheric CH,-O, and CH,-N,0 mixtures and of solid

combustibles in oxygen atmespheres—

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,O 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,0O are deter-
mined, compared with those for CH,-air and H,-air mixtures, using the IEC-type

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

O

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



