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Quenching distance of solids*

by K. KOMAMIYA**

For the purpose of fire prevention in the oxygen-enriched atmospheres, flame quenching distances
of various combustible solids have been measured.

Experiments were carriéd out with a metallic holder displayed in Fig. 2, putting the sample, all
_of which are cited in Table 1, between the two plates of the holder, in oxygen, oxygen-nitrogen
“mixed gas and nitrous oxide under pressures of 0-4 kg/em?G.

. The resuits are showed in Table 6~8 and in Fig. 8~13. Good reproducibilities were obtained in
‘these measurements. In oxygen the quenching distances of polyethylene and Japanese paper (a sort of
paper which is made peculiarly and traditionally in Japan and is composed of almost pure cellulose)
have nearly the same values as that of hydrogen. Further, in this experiment an interesting pheno-
menon like one showed in Fig. 17 was observed. Therefore, it has been recognized that the quenching
distances of solids are measurable in practically the same way as in the case of combustible gases.
Accordingly, design data for fire prevention in the oxygen-enriched atmospheres were also able to be
obtained.

And then, application of this method was investigated.

1. A portable oxygen analyzer based on quenching distance.
o Very reproducible quenching distance being obtained iﬁ each cbndition, the values in variods oxygen—
nitrogen mixed gases were measured, using thin Japanese paper. As the result, it was revealed that
such a scale as the one showed in Fig. 20, compared with the corresponding combustion distance of
Japanese paper, could be put to use as a handy type oxygen analyzer.
2. A combustion test based on quenching distance.
- In Fig. 10 quenching distance shows a good correlation with oxygen index and this measurement
' appears in principle to be utilized as a combustion test. Moreover, it also seems to be used as a sim-

ple method fot discrimination of plastics according to the appearances of their flames in Table 6.

* H3EELTEFRREES (Dec 1970), Bl B K¥HRRKS Jan 1971), kK ELEMBHS May 197), B2ERLTEERY
YR Y LA May 1971) BB \T—8%%E.
** (L% PF5EE Research Division of Chemical Engineering.
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Fig. 2 Holder for measurement of quenching distance.
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Table. 1 List of Samples

= B
Sample Shape Process W%lgil}ct Speecl;ion Thickness
(g/em) | (@)
Japanese paper Paper 0. 00105 0.05
Polyethylene Film Extrusion 0. 0046 0. 05
Nomex (Du Pont) Paper 0. 0040 0.055
Polyethyleneterephthalate Biaxial oriented Extrusion 0.0071 0. 055
(Toray) film »

Cellulose triacetate (Fuji Film) Film Casting 0. 0065 0.05
Polyvinylchloride Film Extrusion 0. 0058 0.05
Polyvinylidenefluoride Biaxial oriented Extrusion 0.0114 0. 05

(Kureha Chemical) film
Polyvinylidenechloride Tubular film Extrusion 0. 0065 0.04
Fluorinated ethylene Tubular film Extrusion 0.07 0.34

propylene-FEP100(Du Pont)

Polytetrafluoroethylene Film Sliceing 0.010 0.05 -
Polychlorotrifluoroethylene Film Extrusion 0.025~0. 05 0.15~0.3
Carbon fiber (Kureha Chemical) Paper non-woven 0.013 0.25
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Fig. 5 Combustion distance and drying of
. Japanese paper with dry air.
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Table. 3 Thickness of holder plate and

combustion distance

Table. 2 Effect of cutting direction on quen-
ching distance of TeflonFEP 100.

Teflon FEP 100 o754 & 15 BERE

PRIETREE & ok L X — HE

g/cm2G, 40, Horizontal flame g/cm?G, 40,, Horizontal flame
1k 2G, 1009,0,, Hori 111 0k 2G, 100940, Hori 111
propagation) propagation)
quenching distance (mm) Pﬁﬁikness
: Sample 1 mm 3mm

Surface 2.4 2.4 2.3
A
| Back 2.6 2.6 2.6 Polyvinylidene .= 741 74.5 74.663.9 63.8 64.8
5 Surface 2.6 2.6 2.6 polyethylene 85.0 85.2 85.0/71.6 71.3 71.3

mm mm
Back 3.0 2.9 2.9 ( ) ( )
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Table. 4 Thickness of sample and combustion

distance.
IRBEEEHE L AR DR X
(Okg/cm?, 10090, Holizontal flame
propagation)
Article | Polyethylene|Japanese Paper
Number of (mm) (mm)
piled sheets
85.0 87.0
1 85.2 86.8
85.0 86.5
85.2 86.6
2 84.2 86.3
84.2 86.4
82.0 85.8
4 81.4 85.8
81.6 85.5
— 85.8
6 — 85.6
— 85.9
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Table. 5 Direction of flame propagation and combustion distance with a small

vessel for combustion test. (0kg/cm2G, Unit mm)

KRBT TT [ & B
: Horizontal .
Sample Oxygen Vlf;;:?h propagation Vde g;lg:i ard Horizontal
7 : : .
(vol 25) propagation ;1(1) sti?i?) nvertlcal propagation propagation
68.0 68.0 70.0 65.5
Polyethylene 40.7 69.5 69.2 69.3 66.8
67.5 69.7 70.4 66.5
39.7 3L1 28.5 25.4
Japanese paper 20.9 38.7 30.5 29. 4 25.8
(air)

39.2 30.4 28. 2 25.6
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Table. 6 Combustion and quenching distance of various materials at the

horizontal position in oxygen under atmosphere pressure

HEWEORKERTZ P05 KFALE T OB E Ik H A IR

Mean

. . Mean
Combustion combustion .
Sample distance (mm) distance qgfsﬁggg;g State of flame
(mm)
Japanese paper 87.0 86.8 86.5 86.8 0.66 Blue flame
Polyethylene 85.0 85.2 85.0 85.1 0.75 Blue flame
Nomex (Du Pont) 85.6 84.0 85.3 85.0 0.75 Change into glow
combustion on the
way
Polyethyleneterephthalate 81.0 81.6 81.0 81.2 0.94 Bright flame
(Toray)
Cellulose triacetate 80.2 79.5 80.0 79.9 1.01 Bright flame
(Fuji Film)
Polivinylchloride 76.0 76.1 78.5 77.2 1.14 Bright flame
v accompanied by
soot
Polivinylidenefluoride 74.1 74.5 74.6 74. 4 1.28 Bright flame
(Kureha chemical) Red and short
Polyvinylidenechloride 57.0 57.0 57.8 57.3 2.14 flame accompanied
- by white smoke
Carbon Fiber 18.8 16.8 16.0 17.2 4.14 Glow combustion
(Kureha chemical)
Fluorinated 12.3 13.8 13.0 13.0 4.35 Bright carbon
ethylene propylene-FEP 100 particles in blue
(Du Pont) flame
Polytetrafluoroethylene 6.0 6.7 6.7 6.5 4.68 Bright carbon
particles in blue
flame
Polychlorotrifluoroethylene (25.7" 27.5 26.8)* (26.7)* (3.67)* A candle like
‘ flame
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F-EBRFOBREREY RO HHEL TR L.
CORMER X5 L EREERF O ERERE I TR
40%, KV =F vV 42.5%P L, ELE=1 42.5%



— 8 — EEREW AW AESRE RII-RR-20-1

100+ 100
L 90 - -
.y O hiad
I T
501 QF g T 11
= T . = ey X
£ L \\\\ = m‘///;//// )
§ * '\. § 60 X =] ~2 g
7| T~ 2 > P =
= P '\ 0 42 b~ 50 o E
o 242 59 = .
£ o,\ 2 S / w0
ER : 05879 a 40 & 3 £
g '\,\.\28.1\0 g : 0 7 5
é V:\ \. 0276.3% :\. "g i (] O2 100/; %
o5l . Gl0oy . S ¥ A 0, 76.3% &
o (]
I 20F X 0,581% 44
10F {10, 425%
: 1 Il 1 [m}
0 1 2 3 4 [ . L I :
0 1 2 3

Pressure {(kg/cmG)
Pressure (kg/arG)

Fig. 8 Effect of oxygen concentration and .
Fig. 10 Relation between oxygen concentration

pressure on quenching distance of . . >
and/or pressure and quenching distance

polyethylene. (Horizontal flame Pro- . . ,
. of polyvinylidenefluoride. (Horizontal

pagation) ,

HRY =F U VOEREREBREES

XOENOFE RFEKFRE)

flame propagation)
Solbe =Y F v OMKIER L MREETS .
L OBEDRIR (R RKZT) ’

90 |
¢—s——f a ® 0, 100%
80F i R % 1 L -

B i O o, 768% !

E 08~ % & _ = 70 .

< L .z & x0881% ¥ . 2

(] ¥ q ~ | & _ =

g6 ///// 2 3 g 9 2///¥///% 2

5 B0 3 S 50t : a g

g 2 k) * -

2 a0} 13w S 4ol 7//2///////§ 13 ®

2 = 8 : a ¢ 2

< 30t : e 0, 100% g % 30F /r/ /% =

Q . o =

(& 20k A 02 76.3% {4 é’ "g 20+ 8 A x 14 g

X 0, 58.1% 3 /4 M///§ &
107 O 0, 425% R SRS
, , , , 0 L ' ‘ 5
0 1 2 3 F 1 2 3 4
Pressure (kg/criG) Pressure (kg/cwG)

Fig. 9 Relation between oxygen concentration Tig. 11 Relation between oxygen concentration
and/or pressure and quenching of poly- and/or pressure and gquenching distance
vinyl chloride. (Horizontal flame prop- of polytetrafluoroethylene. (Holizontal
agation) flame propagation)

B = VDR BREENR X0 P95 o b= vV v OEIERE & BRRER

BEDBR (ORFREET) JONBE DRIk (RFREED)



B 4 o ¥ % E M — 9 —
Table. 7 Effect of concentration and pressure of oxygen on quenching
distance of polyethylene. (Horizontal flame propagation)
BY =F Vv OELEHCE IS TBRERERS I OCEOFE
Oxygen Pressure Combustion distance Nf:f)?r?bustion M?ﬁg nching
(vol 9) (kg/em?G) (mm) dioanse asrance
0 85.0 85.2 85.0 85.1 0.75
, 1 88.8 89.0 88. 2 88.7 0.57
100 2 90. 4 90.0 90.3 9.2 0. 49
3 91.2 91.4 91.2 91.3 0.44
4 93.0 92.8 92.4 92.7 0.37
0 80.0 80.0 80.6 80. 2 0.99
1 85.7 84.4 84.5 84.9 0.76
'76.3 2 88.1 87.2 - 87.4 87.6 0.62
3 88.5 88.4 88.2 88.4 0.58
4 90.2 90.0 90.0 90.1 0.50
0 74.6 72.8 75.5 74.1 1.30
1 81.2 80.6 80.5 80.8 0. 96
58.1 2 84.4 84.0 84.0 84.1 0.80
3 86.4 86.0 86.0 86.1 0.70
4 87.4 87.7 87.8 87.6 0.62
0 58.0 61.6 62.7 60.8 1.96
1 69.7 71.0 73.0 71.2 1.44
42.5 2 75.6 78.5 78.2 77.8 1.11
3 79.5 80.7 80.2 80.1 - 1.00
4 82.8 83.4 82.6 82.9 0. 86
0 *7.8 8.4 8.7 — 8.30
1 22.0 26.9 28.3 25.8 3.71
air 2 43.3 43.3 47.5 45. 4 2.73
3 57.5 58.0 58.7 58.1 2.10
4 64.7 61.7 61.8 62.7 1.87

* QOnly quenchlng distance are measured with a large holder.
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Table. 8 Combustion distances of combustibles in nitrous oxide and
oxygen-nitrogen mixed gas,

HRRILERS X OBK-ZRR G AhO kY DR B

Sample Pressure Nitrous oxide Oxygen  42.5% Oxygen 58.19%;
b (kg/cm?2G) 100% Nitrogen 47.5% Nitrogen 41.99
0 63.8 64.4 65.4 66.5 66.8 67.0 77.5 77.8 77.6
Japanese paper 1 76.2 75.8 76.0 — — — 84.2 83.9 84.7
2 80.8 81.9 81.6 — — — 87.9 87.9 87.4
0 66.0 66.1 64.8 61.6 62.7 58.0 74.6 72.8 75.5
Polyethylene 1 75.3 75.0 75.7 69.7 71.0 73.0 81.2 80.6 80.5
2 79.8 80.0 77.6 75.6 78.5 78.2 84.0 84.0 84.4
b 0 54.0 55.5 54.6 49.2 49.2 47.7 62.8 63.1 63.5
olyvinyl-
chloride 1 67.0 67.1 68.8 %60.2 6L8 637 69.5 72.9 73.2
2 74.7 T74.4 7.44 7.6 77.4 77.5
0 6.5 9.0 230 | No No No 52.0 52.7 53.1
Polivinylidene-
fluoride 1 50.0 64.0 60.0 42.2 — — 68.0 68.8 67.2
2 73.3 74.7 72.6 50. 6 — — 77.3 77.5 76.8
1 No No No 4 5.3 5.3 9.0 pox¥16.8 20.5 18.0
Polytetra- '
fluoroethylene 2 24.3 36.0 31.4 13.5 13.0 20.0 34.4 39.4 36.0
3 44,7 B50.7 48.4 30.7 30.3 35.6 51.0 61.8 54.6
* 1.5kg/cm? #* 0, 58.1% k0, 76.3% " No ; mean no ignition of material.
o) Poly.tetrafluoroethylene
o A Polyvinylidenefluoride 0
50¢ @ Polyvinylchloride . (Q Japanese Paper
I X Polyethylenely X Polyethylene
- = 10r ‘99___—%3; A Polyvinylchloride
B 0 £ / = @ Polyvinylidenefluoride -
E 7 s : .
@ o 3 - 3 [J Polytetrafluoroethylene
. \o\ ET): : / :
E f? O\O r-g ﬁ / ar
2 10F g |/ o
e RN 5 80f / e
g T~ T e & f °
< 05 R \X S e—en A / a
' e 40} 8
x
1 1 1 1 500 i '2 4I3_‘
0 1 2 3 4 Nitrous oxide Pressure (kg/ci'G) .
Oxygen Pressure (kg/ci*G) :
’ Fig. 13 Relation between pressure and quen-

Fig. 12 Effcet of oxygen pressure on quenching

distance of various plastics.
(Holizontal flame propagation)

EBTS T ATy 7 DEKEMEBRREED
BB (KFRRER)

ching distance in nitrous oxide.
(Holizontal flame propagation)

W Rh o MR - EHORGR (K
SERRARE)
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ethylene in nitrous oxide.
(Pressure 2.5kg/cm?G)
ERMELEEFONS o b=V VD KK

4. £ & B

B EDOERERED LARET ADHLHEHELR L X
B, BEOEXERES REFTEELZERLTUIVS
2, TOX3ARTHETESbDOLELRS. &
b, WEEISTO BN LS KEKEBRS v
DR/BI L DRy & VI ORRMEREH L LTHFIAT
EBLDTHhDH. ZOEIDERYTIETS L,

(1) RY =7V vofio X 5 In RILKFELEY
D BERBFICE KERETE 2D, Bl 5
18U TR T RS ALBARERIGK X 5K
FLEZLNBEY. LIAT, KELBELOR

#® B OB — 11 —

EFADOKRGET O IER L Table. 90X 5
W 2.03~0.19mm ThH5H. —F, AV=Fvv
PO KRKRE TBRARDOKFKLELC X 51
REEBIIEAE TH B9 0.7~0.8 mm TH 5.
Lichin T, BEF AR LINEROER XL
F—HELERCEL LEE ERAAEENET
DREZERE T, BEEE T ADOHEKEHEDE
BRELCIDEELRS. ZOENSEZOH
EFECRERBIIIAENEDLEEZLLRS.
(2) COHEIX3 2RLICL SABOEEH
B X D MAEE AR -7, SHEBUNRR
KEORE ‘G FREDORMMEDREY ZiTT
Lb0EELZBNRD. b, HEHLUMTHST
BESTFORAEA—EL TS ed, R—&H
TCREBESED I WEREB R UL, Hs
sib=Fvvo X 5 B TR TE, RER

v Table. 9 Quenching distance of hydrogen in

oxygen under atmospheric pressurel).

AREBF TR 5 KB D HIIERE

Cog;e}rll;crl(‘iartoigg n Quenching distance
(vol %) (mm)
90 2.03
80 0.58
70 ' _ 0.38
30 0.19
20 1.02

Fig. 15 Flame separation phenomena of polyvinylchloride. (0, 42.5%, Pressure 0kg/cm?G)
Bl =10 KKGTHERS
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Fig. 16 Combustion remeins of polyvinychloride
B = v ORBERE

RH—rEx bnsiew, Fig. 11 0 5wEH
B - DL HEENS. :
(3) #Hibe=roEBCix Fig. 150k 5k, ki
M2GENBHBEEELLBIENTER. £ L
TARAZ—PHLEE LCBERME Fig. 16 D X
SO 25BEYELL TS, ZOBEEITK
SEZZHTAE AV F~F AV, EhE=1r0
BB E L CHRD L, HEAECREORRE KK
DB KERIGEHET, Zhieffvve

Flame Up

Flame Separation

B Flame.Quenching

L\E ! ;:: \ AFlame Quenching

4% Unburned Polyvinylchloride

777;  Carbonaceous Remains

k.A Flame Accompanied with Dehydrogenchloride
: Reaction

‘B Flam of Carhonaceous Remains
Fig. 17 Flame separation phenomena of
polyvinylchloride.
BEY = A0 KEGHERS

ERELFRAPERSE RI-RR-20-1

VB ERENRE LTRETHLDOLELD
HBO. LichisT, =OERARIHERETH
WHRIR LR ESL LD TH B, EBRKETETR
R L WEREREEN Fig. 16 0 X 5 B5
DTHHS. REBE 58% L ETRKKBES
B Ted, BUELKERIGE X5 TRENR LB
BIREE L RNERTRZ, 12045 LTRLS
LorEbhs. NEDELFEE LD, BE
42% HC 25k =Tt uE Fig. 17
DrX3IicA.

5. IR H

Bl o HARHEOWEEZFA LS 7 AFy 7E0
WP L RHES 5 5 L BBRES, TEAS CHES
BEHATE S HHRARRI OV TLERETR >
DT, HAAE LTHRETS.

5.1 CHKEBREURERERZ

077 AFy 7 DRFERBIR L L JIS, AST

M, ISO 7 Y IR £ FEDFENED LI TWAHD, Wi

RLRKEZKTORBTHD 1w, HBREOE Y
Bexst LTI HERBAAZRAIETH o, £ T
HREOHPTBREL OIS FFAF v 2 OBFR-
EREAEVTAPCRI S BERBEABREELZHETS
FEXYEZIRELBELREYY. ZoFELALE
2 HORBEEN ASTM o D 2863-70 BRsEiSHE* &
LCHESN, EEIhB X it

LZAT, TOFERL > THELNLHEIEER
SBHOBRCHAGS L LIETER. e 21 Hs
oAbz v Y DEREIREN 95 THDH = L1k, BFE %
BT CERRETH D & L2 BRL TR DOTH
5. EEOERD WRERBGELARLTENRILS
2, e olb=F v vOTHERE COREBABEER
B (BRI L IE R CEBR) 1340 90 T, FASRIRH
LAY fExRLE. Lvl, EAEETEEY
35, KFEEETIZM 50 ¥ RLTWBHDT, BREOE
w2 huE, B% 35% D bE TRtz RFod 0
LEZ TR bW, v

2B, BEEEEI=SStiElt=F1vvDX)
Kﬁiﬁﬁﬁumutm%omﬂbfﬁmf%ki;

* EgIias (Oxygen Index) il OFERERETHRHS
W, HEOBMBEY TEXX 5 b NTEIRRELEROREN
AFD, REY TR LBEORIBETLHS.




B # o ¥

v pns, BEOHEAEEOMEETIE, EROX
E5 CEMNTEL L, A—RRThRVEbddb
s Table. 10 KR LIk 5 CEARREE L O
FTHDRD, TITAFy 7 DRBERBRIEE LT
EATELEDRS. EDK, BREORVES-
st E D% lkg/em? WET 5 2 LR X » T
8 0 X5 ICIBREMLIALCHETSZLD

S, BREEHEOR BB D AREESHTAE AL X
LRI Y, 21% LFOBMERETH AR LT
AET5oLbTES. :

MU EoRER, FLVCRERRE L UCE GO HKE

Table. 10 A relation between quenching

distance and oxygen index.

B ERE & FASR I HL D BALR

Efe, ZZCREREORVEBEERD B

Horizontal flame
Sample propagation in OXiSrrl gdi?é‘)
o oxygen (mm)
Polytetra- 4.68 . 95.0
' fluoroethylene
‘Polyvinylidene- 2.14 60.0
o chloride
Polyvinylidene- 1.28 43.7
o fluoride
Polyvinylchloride 1.14 40.3
31.5
26.5
Polyethylene 0.75 17.4

5.0, Tetrafluoroethylene
408 Teflon FEP 100

30 \Carbon Fiber

20P Polyvinylidenechloride

o Polyvinylidenefluoride
1,0 P Polyvinylchloride

Quenching distance (mm)

° Polyethylene
© Japanese paper

0.05

® Polyethyleneglycolterephthalate

% B OB
BERIBENEILSb D LEZ DD,
9.2 HERXEMIAETHABRRINE
5.2.1 & & A &

B OBENC X B FEEDABIREERS, BE
REZWC X BERFWIE OFH DD, BEEEDS
FIMBELRED—DTHS. Dk, KEOBE
BOHaBE A R L BEI N TV 5219, filg-eR
BB ECENTENERE D » T D Tcd, LTOHE
RIx+5ChnX 5 Ch5.

T, SEOERERND, BEEOBRBIEE, B
FREEOHINC X ) ERCELT 5B &2 FIATH
XBROGHHFEE & Bbh e TRBEY A&, L
T, TOKREEHETS.

5.2.2 B
5.2.2.1 % & ,

ERBB~OBEEAFEAN X 5 Fig. 60X 57
77 YV VEFEARBEEERIELL. ZoBHEO—TO
BlRiXzy 7 L rORACEKE =7 v 5%, 5
DERCIZ =2y 7 L RAIKES LB AV X —BiE S

— 13 =

CEZEFNERED 3. £1LC Fig. 2 o0& 5~

DOFAT EEALAEHRT, hoe — & — EREEH
LOBEMOER I -1 ThE, ABrRe —%—
HBE2BH 2 B2 INDIA 4 vFRHOr—A L, K
FADKBDIH Y 7 5 A% ARIT 7 Y LB
BRTABIE. IR, 2BHBOE AL T,
RETHREET AOBIIREABRHNEERCHL 1%

Polychlorotrifluoroethylene
Tetrafluoroethylene

Teflon FEP100

Polyvinylchloride
Polyvinylidenefluoride

Polyethylene

-

ol KRl e Bt o Al 6 Rutalro o Ruatinietc i

Pressure (kg/cmG)

F1g 18 Quehching distance of various substances

HREYHEOH IR
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UTFeoTttaBRlcesb0Ths. .
5.2.2.2 MRBEMEORIR L ME-ZRREY ADFHR
F B =X IO TRYIROEENLETH 5.

(1) e—2—RhBERHCRELIBDD = k.

(2) WEREEIARCELETHASIELLTCE LD
\niedd, EEH R\ THRA S mm BT o %
EEchr o k.

(3) BEMOIWHEAEERBLhL L.

(4) Z=EHOBEOHEL BT S I-DIEREMETH
BT k.

BERDF BB,

(D UTREREES S A5 v 7 13BENME L,

RBEEDE] (EHR) VW ERELE V. o

By FHREBENESTHS. (2)LF|WBAFEL TV

5. (Y ESw{b=gvvEBRTE WEEToE

BICAWREHNE TR TER TS, (4) AR R

HThHy, BETHEU)HIFTERB LT 5.

ZTC, BRBHCOWTREVY B FAEBL, BBEY

AEREREIEE Fig. 5§ 0L 5 CBEEOBEL B

0% 0T, BRI EEALL. £1LTC 2.3 |

CX3c#y 7X100mm &HEL, YV IFNLADD

T~ X — IR L

R, BR-FBHRRAT ALHEEY 100! OfE

Héx (ERERE 30kg/em?) CTHER X ) FIERE

Table. 11
of Japanese paper.

EERLWRFFRRE RII-RR-20-1

DREF AZED, 77 VTTHEBELIE) ZFAT
Wb (FAREHES 100 mm # 7% 200 mm) % X
Oy 7 < vERESHE Model D2 % A\ Cifes
R LK.
5.2.2.3 ERGELER

AT IR E S, 7Y v TC2ROREHE
BEEDH. TLTEORE A SRR NVE —&IZEX,

CBEORAOEE N~ 2 — L EMTALIIRTZY L

F#cEA LTEETS. &ic, #iRy 2% 500cc &
BERL, FTROGE X BRRNEKO A~ DT,
WhHD 2y 2%HHL. RKNT, KFEEFRIIEELR
KEBEF D L5 BHRERBELAKTS. HE
%77V AVABEER AL, REEREY  FATHE
+%. Fig. 19 3 F0—fIc, #E3 Table 11 &R
Lic.

ZORERE, BREECHTHREEMOERER, K
Sk P mEiy, 8% 20.9% L EOBFBESTEY.
BIEED 1% TTHD, BR 20.9% UTOBEXR
ZTRRA 102 W ERZR LK. £ L CEIERRE
HRERREREL 17.5% ThH- o, 7, Table. 11
DEEFE 100% O¥cfEE, Table. 6 OFHKOEEI
BEREEECH 2mm o T B, ThikFE—s A
~, A—REABTCOLEThVWdETELDLE
b, '

Effect of Oxygen concentration and direction of combustion distance

FHROBREEIEENC s JIE THRRBRE S X OREH Ao RE

0, (Vol.95) | (lorzontal flame progagation | ygegn | Urgard lame propagation | sgean
100 88.5 89.4 89.3 88.6 89.0
76.3 82.9 833 820 83.0 82.8
58.1 77.5 77.8 78.0 77.6 77.7
51.0 74.6 75.0 74.7 74.8 74.8
39.0 66.1 66.2 66.2 66.0 66.1
31.0 55.7 55.6 56.1 56.5 56.0
24.5 38.4 38.7 38.0 386 38.4 46.0 46.3 47.0 46.4
air 25.4 25.8 25.6 25.0 25.5 39.7 38.7 39.2 39.2
20.0 20.6 21.0 20.4 20.5 20.6 35.6 36.2 35.8 35.9
19.0 9.5 9.2 9.6 9.2 9.4 30.0 30.4 30.0 30.1
18.5 5.4 5.4 5.8 5.4 5.5 29.4 29.0 29.0 29.1
17.5 4.5 3.0 3.0 3.5 3.5 26.6 26.8 26.2 26.5
16.5 no ignition 20.3 20.0 20.4 20.2 -
15.0 no ignition 9.7 9.8 9.6 9.7




(o) 39 0% -

Fig. 19 A combustion apearance of Japanese paper.
(Horizontal flame propagation, Shutter is open)

FHROBEERIL P REBE, ¥ v v X —BIED

ke, RRARERETCEEEL U CBERZERELLT
2, B\ERBLUT T, HEWELRERRRETS
&b 15.0% FTTHhoe.

323 ¥ & &

PR D Fig. 20 0X 5 Ay — L EIED,
Wy Ak (BE—ERBEFA) OFHROYREEEREE
prhie BTl BRRBEXMD LR TE
5. COEE, THKOELOEET Table. 4 W/RL
RIS TERTESDT, b LETKOBEITI A

415.0% r 19.0%
-116.5 1200 .
1175 —jair
3195185 ]
=2.20.0 i
—lair -125.0
430.0
35.0
140.0
JBO """ 450
15560
ZQ“"'SO
100
Vertical Horizontal
Upward Flame Propagation

Flame: Propagation

Fig. 20 Oicygen concentration and combus-
tion distance of Japanese paper

FHRDOMRPEREHE & RRIREE

HoTh, A—HEELED ZLMNTED. T, M
EORIBRI X »Cit Fig. 5 o X 5 CREEIEHIE
B335, ZhIEBET A% YY) 3 X ATRETS =
LITry, REWFS T EMNTES.

B0 T REBICIEERED L ORI BRI T 525,
B BAEBEOMELR A Licfliicy. Lichio
T, FLOFEOBRISNENRCHEI D L%
zZbhb. FLT, COFEIRERTED S, K
D X5 PR BT 5 BEBRESCBRRARZ LMD
T B EBBESAREE LTHLIHEREY - T
W5,

(1) BREBIRMAET, KFEORRCHZ 2.

(2) BEBEOBAOIERER 1 BULEEE
ThH%.

(3) FERBEOREBREEXFEZEEHEHINC
XI5 E16% THBHH, TOFETIE15% ¥ THl
ETEDHL, TP TRHARTH>RMWLDS.

(4) PEBEEcBIe HEEL T, BIERH
1AHRTES. cRIBBEORHNDS.

(5) Y BFNVOBFEMIMCHRFOBER IR\,
(6) BELEL, »oHBERFRRVKELS.

BRCSHBOMBEE LIRERZOGERIE~NY ¥
A, [RERIT AT ¥ OREET ADEE, BR/ETAD
BELCLXOREBORE, MEKOBHEAREL AKX
ORI, ANVE—BFFAFy 7 FIIERE LB
FHBYHRTS e OGHBORENE L bh
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1~16 (1971)

Some informations of quenching distances of combustible solids have been ob-
tained on a metallic holder, putting samples between two plates of the holder,
under pressures higher than atmospheric.

Good reproducible data were acquired, and the quenching distances for poly-
ethylene and Japanese paper were much the same as the one for hydrogen gas.
Based on these results, an possibility of analysis of oxygen composition of atmo-
spheres was attempted by measuring quenching distance of Japanese paper, and
it was found to be applicable. Further, this method just developed has a more
convenient utility than oxygen index method as a combustibility test for materi-
als, Besides, it has been recognized that the me hod is also useful for the
research of combustion phenomena. (11 Tables, 20 Figures, 10 References)
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