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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
‘mlxed gas and nitrous oxide under pressures of 0-4 kg/ecm?G.

The results 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 d1stance

" Very reproducible quenching distance being obtained in each cond1t1on the values in varlous 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.

* mIERLTENERRS (Dec 1970), 1 EFILEHARRS Jan 197D, Kk¥a¥fHnsa May 197D, E2EELTEEAY
vaYwa May 1971) W T—8EE.
*k  fpaepronst Research Division of Chemical Engineering.
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Table. 1 List of Samples

= Bt
Sample Shape Process W%Jlr%i}}ct Speegtion Th(ickness
(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 -
Polychlorotrifluorcethylene 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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Table. 2 Effect of cutting direction on quen-
ching distance of TeflonFEP 100.
Teflon FEP 100 D35 & 4 ik

Table. 3 Thickness of holder plate and

combustion distance

PRUEEREE & kL X — B

(1kg/cm?G, 10090, Horizontal flame (0kg/cm?2G, 10090, Horizontal flame
propagation) propagation)
quenching distance (mm) P ﬁﬁikness
: Sample 1 mm 3 mm
Surface 2.4 2.4 2.3
A
| Back 2.6 2.6 2.6 Folyvinylidene = 741 745 74.663.9 63.8 64.8
. Surface 2.6 2.6 2.6 polyethylene 85.0 85.2 85.071.6 71.3 71.3
: mm mm
Back 3.0 2.9 2.9 ( ) ( )

RERS - & HAEEIEL, DWW TEREARB
DOEBEM N OE, bod b HERIEHIEV DI
BBOEETHoT. ZOEPDEK, 74 VAREL
A, BRIZENRBEDONDZLLHHDT, BN
FC Fig. 4 DADRRBETH -

3-3 EBREBATHRLY-BHEOZE
RVE—DREDEE Y Z 510, 3mm DEDw
5T Fig. 2 LRAULSEDOLDOEED, £) =5V
 Vibolb¥= Y FUTER LIRS Table. 312
WLk COKR, REOHEN L) BHLAL
2, TORRHEMNIREHFOBEEBHLOTHS
o, HEEER B LMD Fig. 2 0 1mm gED
RV E —DELBEOERCEG.

3.4 MHEHEzOXE

ABOEIDEEYRNBD, HILERHCAHT
%, 74 VARBBEAEY) =F UV VvEFRERFTER
CBERER, BRI REREYRE L. CoEER

Table. 4 Thickness of sample and combustion
distance.
PREBEEERE L R D E 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)

KEARETT [ & BT EE
. Horizontal .
Vertical p Vertical .
Sample On | weward | BomEsion | downward | RUERRE,
° propagation ;)Itl)siti?)nv ! propagation propag

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

39.7 311 28.5 25.4
Japanese paper %213 38.7 30.5 29.4 25.8

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

FREWEDOAREBT P BT 5 KPALE COMEE ¥ 723 15 IR

b Meanb Mean
Combustion combustion .
Sample distance (mm) distance qg.ez‘zchmg State of flame
(mm) istance
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
, 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 (256.7° 27.5 26.8)* (26.7)* (3.67)* A candle like
‘ flame

B, Z2SofbiElb=F Vv VORI AKEBREFCOR
ENTRECE ALY R LT\ T, lkg/cm?
CIELCHE LK.

WL, BREELEIZELIRT, HV=Fv
v, k=1, S5t =95y, Wehofb=F1
VORFERREIIC L BABEIERE S HIE L Rd
Fig. 8, 9, 10, 11 @R Li=.

B, BV =F U vORITLEGA D IR 1 H5E
Lizh, ZOfE%x Table. 7T F LD Thic. FgE
DWW Tid Fig. 6 o/NRURBEARY BV, KEETD
HOEREFTIn - ek, T ORERIT 5. 2 (BRI
DIHCRN 5.

DlERE LB S 5 A5y 2 DBEEIT X 514
KBRS A By ¥ L » ¢ Fig. 12 kRl

ChoOfER, KERARO EAES I —ERRRE
TTRENOHEMC X b, —EENFCRBEEED

(* 1kg/cm?2G)

WINC XD 2R Eh N Isbh, BEOEEN LS
DRKRE. HY) =F v vR i L iug, Ze4g 4kg/
cm? OISR FEERR Okg/em? DEHN LTS L\
2%, ZOEKIERE 1.86 mm (¥ Okg/cm?, FAFEIEE
HI40% DE KRB AL T 2 BETH 5.

37 EBR{LERPOEXER

HREERIREF 2T, BFRESFET x
FUVROZRET AR, BR=T V' —VOEHHT
ERAVWBRTWA. ZOFAIBELFE U ik
ThoTWBHDT, HREERPTOMAEREL LI
BORBICOWCHIE L.

EROFERT Fig. 13 i, Table. § iz bRER
R-EF PO BERERS O DHE L TR L.
COFER L% & ERLEFRH O BAEBIAR
40%, RV =F Vv 42.5%LF, b = 42.5%



— 8 — EERLWAHHAESRE RII-RR-20-1

100+ 100
I 90} o
.ty O hind
: :/’ /—-—-—A‘\
501 80 /,/%/‘i&/»« 11
—_ . =
E L ~_ £ 7 / %x/ E
*—ai o a ~
: L T g 60 // ) 12 g
o a2 On 8
fn ) .\ 042 5 .: 50 D/ 'E
B ook~ . 2 /~ =
—g ’ :\,\. 0258‘1% . g 40 3 ° —13 _E
| N 5 so 12
05~ .\. 021000/ . . 8 30+ ! AN O2 763% é
i 20 X 0, 58.1% 14
10+ {10, 425%
: 1 Il 1 a
0 1 2 3 4 / . o l 5
] 1 2 3

Pressure (kg/cemG)
Pressure (kg/arG)

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

pressure on quenching distance of . _
andfor pressure and quenching distance

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

pagation)
Y =7 v OBKERELBRRES
IOENDFE ORFREET)

flame propagation)
Sofb¥ =V FVOBEAEHELBRENS .
IOWEDORIFR RFREED

90
et @ 0, 100%
80} ot Ty ] L A

_ e///ﬁ/xfx//* 80 Ao, 763% !

E 08 % B _ =2 70f

< / |z 3 % 0, 58.1% €

2 60%F ] 2 - / 12 2

é / g § % H / % §

5 50g = 5 %01 * 3

£ p} s % S g0t . . ¥ 43 °

E :.E . _E e A X/ %D

£ 30 o 0, 100% g g 30r /r// =

(=3 . . =

[ &) 20 I A 02 763% 14 é’ "g 20+ ! a x 14 g

X 0, 58.1% S /: /A/;z <
10} O 0, 425% D Wy T
, , , , 0 n ' : L5
0 1 2 3 P 1 2 3 4
Pressure (kg/crG) Pressure (kg/orG)

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

Bibe =1 DFHRHE L BRED R XL O W5 b= v v OEKIERE L BEENE

BB ORPRIEED) JUREDORR (KFEXEED



B & o §H X B # — 9 —
Table. 7 Effect of concentration and pressure of oxygen on quenching
distance of polyethylene. (Horizontal flame propagation)
AV =5V vOBKERCE JETBREES LOENOFE
Oxygen Pressure Combustion distance Nii?;lb ustion M?ﬁg nching
wol%) | (kg/em'G) (mm) anse (aignce
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,

HRLERE X OBRE-ZRESH AhO wRY OB

Sample Pressure Nitrous oxide Oxygen 42.5% Oxygen 58.19;
P (kg/cm?G) 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 8lL.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
P 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 6.8 63.7 69.5 72.9 73.2
2 74.7 T4.4 T7.44 77.6 77.4 77.5
L 0 6.5 9.0 23.0 No No No 52.0 52.7 53.1
Polivinylidene- 1 59.0 64.0 60.0 | 42.2 —  — | 68.0 68.8 67.2
fluoride
2 73.3 74.7 72.6 50. 6 — — 77.3 T77.5 76.8
1 No No No p* 5.3 5.3 9.0 [+*16,8 20.5 18.0
Polytetra- 2 243 36.0 314 | 13.5 13.0 20.0 | 34.4 39.4 36.0
fluoroethylene
3 44,7 50.7 48.4 30.7 30.3 35.6 51.0 61.8 54.6
* 1.5kg/cm? # (0, 58.1% #k 0, 76.3% - No ; mean no ignition of material.
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’ Fig.13 Relation between pressure and quen-

Fig. 12 Effcct of oxygen pressure on quenching

distance of various plastics.

(Holizontal flame propagation)
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Fig. 14 -Flame appearance of polytetrafluoro-
ethylene in nitrous oxide.
(Pressure 2.5kg/cm?G)
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‘4. T & B

B LD ERRREE D D AR ADHEAERE LT X
B, BEEOMAERLFRRNTABERLTIVD
2%, COX 3 HATHETESDLBbRS. &
b, BEEISTOBNO LS CERERRS V7
DRBER LDy F v I ORREHEFTE LTHFIAT
XBHDTHD. ZOBRMOEREINET DL,

(1) RY =F v vLfRo X 5 i RILKRLED

DI HRIR T KEREE 2D, Bl
R L C R B A Y ARBARERIST X 5K
HLEZLNBY. LIAT, KRLBRLOR

% OB OME — 11 —

EHADKKET OHEKERL Table. 9 D X5
7 2.03~0.199mm ¢ThH5bH. —FH, BY)=Frv
ST D K GRE TBEHDOKFRERE X 5 H
LEEEE B TH B 2D 0.7~0.8 mm TH 5.
Lichin T, BEFN AL LINBROZER IV HLV
X — B x ER i LEE LAKKEEMZET
DEEEEETIUE Bl AOHEKEROE
BRERCLOEELRS. ZOENLL O
EHECKRE BTV DEEZLLND.
(2) coOFEX3 2RI 5 AR ORET
I X D MR R o T SRR BUNERA
kEOEENESFERORAEOZELZTIC
LOrELORS. FTichbh, HHULMIEMAT
BESTFORMENR—E LT A ed, FA—FHE
TeRFHEED I WERELNRE. UL, M
sibzF vy o k5 e TERA TR, RES

v Table. 9 Quenching distance of hydrogen in

oxygen under atmospheric pressurel).

KREBRFEFC I B KFE O IR

Cog;eﬁ;%artoigorgn 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. (Og 42.5%, Pressure 0kg/cm?G)
B = v DK JETEHERSR
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Fig. 16 Combustion remeins of polyvinychloride
ELY = VORBERE

Tt Ex bbb, Fig. 11 0X 5 wHE
BREh oD HETXNS. :

(3) #Eibr=rnEBTx Fig. 150X 5Kk, K%
M2HINABEELELLBENTER. L
ThAE—LERE LBRERRL Fig. 16 0 X
5D 25BEEYFELL TS, ORKIIK
SELSHTRE SV X -2 AV, \hE=10
WRBEAE 2 THhD &, HEHECEEORR KK
DicdPEKERGHET, chicfuvE
A\

°B \\ Flame Up

\: pa |
N —

Flame Separation

B Flame.Quenching

E 2 \ A Flame Quenching

#%  Unburned Polyvinylchloride
_% Carbonaceous Remains

k.A Flame Accompanied with Dehydrogenchloride
. Reaction

B Flam of Carbonaceous Remains

Fig. 17 Flame separation phenomena of
polyvinylchloride.
BLE = A0 KETHES

EERLWRATHEHRSE RII-RR-20-1

o BLIREN R E L TR THLDEELD
NBHD. LiheT, ZOEBRABHITHERETH
WER 2SO ThHAN, BRKETETR
ERELVWEBEREEMN Fig. 16 0 & 5 ES
DTHH5. REBE 58% Ll LT KKRES
B, BHEKERIGE X % THENA L
BRFERLVNARCRZ, 12o0KELTRLS
LoLBbISE. UEDELFEE LD, BR
42% W2 Rtk =TT iul Fig 17
DX HEis.

5. & H

BEEO MAEEOMEERXFIA LS AFy 2780
BB BT 5 5 LV REBRES, TEBCHER
FEHTE AEERBRESTBC OV THERETR-
F=0T, AR LTHETS.

5.1 CHNIEMBRERERE

HmRT T AFy 7 DREERBREL L JIS, AST

M, ISO i ¥R ABOFENRED LN TV SH, Wi

N RGEZRETORBTHH LD, HBAEOR Y
Brent U BB BB RAECH - o, £ T
RO RTREE VWbh B P A F v 7 DERE-
ERBEEFT ARCET A REHABRBELYHETS
FEPERIRELRELRLEYY. ZoFELAELE
2 FOREEN ASTM o D 2863-70 MeEiaRk* L
LCHlEEh, EEIhD X5 Te.

LT AT, TOFERLL - TELNLEEIEER
ST OEEIC VS & LI TR, ok 2 s
otz v DBRRIEHN 95 THDH T Lk, BFE 5
%L FCRTRETH S & LA BR LT RV OTH
3. EEZOER® CEREEE L RARSTENRLD
2 Vo {b=a v v O T REECOREMEARRER
B (BFEHLEERATER) 3 90 T, RREER
WIAUY S fEgm L. Lal, kEEETEN
35, KEEETIEY 50 ERLTWBHDT, RBEDE
Hr iz, BE 35% D ETIIREEREOL O
L i bighe. |

2B, BEEEKEI=SS»{tlEft=51r VD L)
Kﬁiﬁﬁﬁumuta%omﬁbfﬂmf?ki;

* @ (Oxygen Index) Xz OFBEICHEFETHRHERE
WT, HEOBMBEY TEXLHZ LN TELRELEFOREN
AHD, BEYTERL LULBREORIMRETEHS.
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e B, BEEOEEEREONEER T, ERoX
g5 L LNTEB L, A—RECiRviR b ib
¢ Table. 10 WRLA L 5 WERRIBEE L OEE
FTHDRD, TITAFy 7 DRBERBRIEE LT
REEEEEDhS. DR, H#REOREVES-
Mt E % lkg/em® WET 5 LR X » T
8 0 X5 ICIBREMLIALCHETSZLD

S, BREEHEOR BB D AREESHTAE AL X
SRV Y, 21% UTOBELELT Ak AT
HET5ELbTES. -

%HLD%%,%LV%ﬁﬁ%&&LTE¢O%%E

Table. 10 A relation between quenching

distance and oxygen index.

B ERE & FASR I HL D BALR

, Horizontal flame
: Sample propagation in OXiSrrl gdi?é‘)
ol 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
40 8 Teflon FEP 100

30| \Carbon Fiber

20P Polyvinylidenechloride

o Polyvinylidenefluoride
1,0 P Polyvinylchloride

Quenching distance (mm)

° Polyethylene
© Japanese paper

0.05

. Eio, T CREREOMVCERERY BT

® Polyethyleneglycolterephthalate

% BE B
BEREENBILOLOLEL BRS.

9.2 HREMABETHERRSNS
5.2.1 & % &

B DOBRENC X % fEEK O LBITRBEER S, BE
REZW I DBERER I DFHDOID, BREEDSH
FIMBELRED—DTHS. Dk, KEOBE
BOHaBE A R L BEI N TV 5219, filg-eR
BB ECENTENERE D » T D Tcd, LTOHE
RET5ChwX5Ths.

T, SEOERERL D, BEEOREEEER
RRECHINC X ) FRCELT HELFATH
XBROGHHFEE & Bbh e TRBEY A&, L
T, TOKREEHETS.

5.2.2 £ B
52.2.1 % B :

ERBB~OBEEAFEAN X 5 Fig. 60X 57
77V VEIFEERBEERE L. CoBBO—FD
By 72 Lo EKH=2 v s, 05
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
BEwHBEIR. Itk 2BHBOEI 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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PUFRoCHERATELL0THS. ,
5.2.2.2 MREWEOER I BE-EREEST ADRHY
AN = CIE I DRI R DOEEPDHETHS.

(1) e—Z2—-RMhEBCRELIRDD L.

(2) WREHEARWEEFRSMELLTILDR
A ted, ZEEFTEVTRA S mm BUTF Ok
FHTHH L.

(3) BEHEOIWEAEELAELND L.

(4) ZEEHhOBEOCHEY BT 5 CHFRBETS
BT k. .

RS bhs.

(e UCIREREES 5 AF v 2 I3BENMEL,

BIEEIE] () TRVEWVWERELE Y. O

A, TR RANRESTHB. (2) PRI EBL T

%. (3)iEMESob=F v vEERNE, WEETOE

B BN e RN TR AR TS (4) TR R

HThh, BETHEL)EMITRABE LT %.

200, BBHCOWTEYY I FAVEBL, BRY

Ar BRIl Fig. 5 0 X CRBHROMEVE

B35 0T, AR FRYEALL. LT 2.3 LH

CX3 e 7x100 mm L, YV IFAPADD

Fuhr— 2 —BEL.

wie, BE-ERRAY ARASEN 100! Ok
A5 (BEFEAE 30kg/cm?) THER X ) FTERE

EEREPEFPERE RII-RR-20-1

DEEH ARED, 77 VOTHRALL) AT AT
Wt (FAZAES 100 mm # f2i% 200 mm) B X
Oy 7= VERESHE Model D2 % B THEY
R Lic.
5.2.2.3 EBRFHELHER

RAE —CHER IS H, 2V v 7 T2ROREE
EXED. FLTEORE SR HALE —ZITIH,

CEnSAOEE N — X — LEMTB IR T 7 YN

Hghc A LTHETS. K, By A% 500cc &
B L, FHEOBIE & BBRE&D —orfTity,
THD 2y 7 %HDE. KT, KPEIEEERRA
KREEF D X5 SErRELAKTS. HE
%7 2 ) VIR L ER L, REEIEREY ¥ ATHE
+%. Fig. 19 3 Fo—plc, &g Table. 11 &R
L.

s ORER, BREECHTSREEHEOREL K
kST, BE 20.9% L EOREHMEHTTE.
FEMED 1% TThHY, BE 20.9% UTOBMRX
S ik Bk 10% CEVERR L. £ L TRIE#E
Fe B EREREL 17.5% Th ot Toks, Table.1l
DL 100% D¥fE L, Table. 6 OFHKDOBMELH
BEREECH 2mm o T BR, ZHIEE—A VL
—, A—BmEasRcolETRWcdELE OLE
hihs. '

Table. 11 Effect of Oxygen concentration and direction of combustion distance

of Japanese paper.

TR OBREEIE T 3 XIS THRBE S X R ROPE

0, (VoLgp) | Jorimontal flame propageton | eun | UPRrt Same HOPRENCL,) | Mean
100 88.5 89.4 89.3 88.6 89.0
76.3 82.9 83.3 82.0 830 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 30.7 387 392 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
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Fig. 19 A combustion apearance of Japanese paper.
(Horizontal flame propagation, Shutter is open)
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Fig. 20 Oxygen concentration and combus-
tion distance of Japanese paper
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EEnsRRFMEES RIIS-RR-20-1, 1~16 (1971)
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-1 (K20, & 11, £ 10)

‘Quenching Distance of Solid
K. Komamiya

Research Report of the Research Institute of Industrial Safety RIIS-RR-20-1,
i~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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