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NOTE

A METHOD OF MEASURING THE VELOCITY
OF THE FLAME PROPAGATION.

By Remper Goro and Matsuichr Stzukt,

In the ionized gap method of measuring the velocity of the flame propagation, there are
two ways of measurement — (A) and (B). (A) When the lame passes through the gaps between
several pairs of the electrodes kept at a given low voltage, the electric current due to jons in
the flame is recorded by means of an electro-magnetic oscillograph.  (B) When the flame reaches
the gaps charged with a voltage slightly lower than sparking potential, the spark discharge is
brought forth, and the spark induced in the second gap set in series is irectly recorded on
rotating film.

Using the former method, the present authors attempted to measure the velocity of the flame
propagation in the low pressufe hydrogen — air mixture.  But because of the low fon density
{below 10“7) and low sensitivity of the vibrator of the oscillograph used, the time of the pass-
ing of the flame cnuld not be recorded with the ordinary alternating amplifier. However, by
using the method of spark discharge (B) they succeeded in recording the spark current satis-
factorily on an oscillograph, instead of recording the ion current.  The combination of the
methods (A) and (B) is applicable when a vibmtor of only a low sensitivity is available or when
the ion concentration is extremely low.

The reaction vessel is shown in Fig. 1. BB is the spark gap for ignition:; C, and C, are
the spark gaps (0.2 mm.) for recording the passing of the flame (In the present preliminary ex-
periment, C'y alone was used.), Fig. 2 shows the spark circuit. When the primary current of
the induction coil A is cut off with the switch K,. the combustible mixture is ignited by the
spark induced at B. In Fig. 3 is show the circuit of spare voltage to be supplied to gap C..
In the H,-air (2:5) mixture under 20 cm. pressure. it takes about 1500V to induce at C, the
spark discharge, but in the flame only 900V brings forth the discharge. This indicated that
1500—900 V" is sufficient for the spare voltage at C. Nevertheless, when the spare voltage is
put near to this upper limit, there is a risk of a spark 10 be induced at C, by the ignition spark,
as shown in Fig. 5. Therefore, it is desirable that the spare voltage is in the neighbourhond
of the lower limit, 800 V.

One of the records obtained is given in Fig. 4, where (1) an{l {(2) show the instants cor-
responding to the ignition spark and the flame spark respectively. From this time-interval and
the distance between B~C, (95 cm.), the mean velocity of the flame can be measured. In the
original paper, the results of the preliminary experiments are summarized in Table I.

Chemical Institule,

Kyoto Imperial University. (May, 15, 1949)



The Review of Physical Chemistry of Japan Vol. 16f No. 2 (1942)

KaEREEO—AEEX (B )

®oOm Kk ¢
#® K B —

AR & E00 I 0%+ 2 KR IEOMPER L L Tl {0 BEO b :shin
2% (el TR
1) 6 B ) B 4: (Screen wire method)
2) W ¥ % & #: (lonized gap method)
3) it

#:  (Photographic method)

1
A W gk (Maximum pressure method)

ToEy (2) ofEdEH BRI T 8 ) oLk TR 2. 211 @ kKIAoilHic
~SEOBERCBOLBBEOBEBEIFAL. COBBIRIR ¥ B 8+ 58 KBB4 v
KO THEBIIMM SN TEFS 1 F o BHEERA Y > 075 7ICIKT RS T D HET
HHN Aok (D) AR KAERTERIE X 0 4 LIEWEM H 1R~ TH\WC, #ic
KIPDENE L 7l KTERTE T 4 2 ¥ [ L e I3 e S olic B 2 2 KIED
KX UHEEHORN 7 1 L 25085 2 FikTH 2D

FHFL. T @) 0L T, IEROKSE-% 5000 KIBHHEEIE 2 IE LIRS Licd T
BDH A A CHEAM D L OTAN LT A7 o w75 7 OEEF- 0 RIEAE (107 A)
1%, e ORI £ o b KO ER A ORI I ot 0 T 4 A itk
¥ H{Uhic. (0 oFEofhc KIEREEEY IO, ZoREERKElE AV w77
ISR T D HUC KO THMD LN 2T 2 Az, BFb B> (), (0) 24 koo ik
BELLRAIE L OTHOT, BWHISEOM AT L Sy L ds. 4 4 viliiliod
BN 2 WHARICBEM LV L MIER 256, O Hik &Mk TiifuciE+ 2.

R E % K
AV0uH57: WERCINO LAY > n 75 73RS 2 v T HOLOT, X
AELHRCSENIREN T2 A TCRIEIT 2x107° D.CA/mm, JEINL 1/60008s, #EH: 1.2, fv A
L 20mA DLOTH S,

1) Schwauffer: F. /). 2, 75, 455 (19:31)

~) Bone and Townend: Fame and Conbustion. Longman Green (1927) p. 125 8.



The Review of Physical Chemistry of Japan Vol. 16f No. 2 (1942)

.

. No, 2 METHOD OF MFEASURING VELOCITY OF FLAME PROPAGATION (i5]

REEE: EFRT 1 BICGRTEE T RN TR 20cm, #3134 120cm T3 5.
BixBikHo7 o 2 =% 28k ic, KEIRIEL 2mm TH 2. C, BT C 13 A6
MRS ORI TARITIZIE 0.25 mm, 224y 1om DIERON TH D, Ol bR

2mm TH5H.
:. A 8 'K‘ <, D

Fig. 1
EBRRIERERKR: W20 A 2R 1 Lo~ KB HER K, kKO TEBLTE
2 AV uYI7OLEARY F LT L, ME R+ Ao TRBUS RO v ¥ —
BB T & —ERERNHIC L 2 B F o assmik 2 4, R Dz (ko T K, abdhdi T,
B O Vo> Bz HIE 5 KIEHIED o KIEADRDE, RAMCMR SN D, Z 0RO ALK
REEEZIL, BLUFNCBAINIcA Y o v 2S5 v OHHT C ickoTidikaiLs.

L
F=
®s
G = g oo 1
P——i‘ . " ' e
E ig;o A i el i
: 1 (BE=s ) (VeI T)

Fig. 2
KIBEBIRE : KL D TR 27 KA L C, 1L C. FROEM LA~ iLT
R 8 T AT i 4 F VB ATER 54 6, F ORI L BH0K T TR 1L
THAY oY 7T L Vb TH 5, AREEC MO e ieit, BIH 2N 20
cm ORE-ERRERNC, 522 C Bk Co v ifillllic k#5144 » /i 1007 A LU
TH DG, BIE 107 A RIEOKENHcRE sRIEERKE T 2HRWBTH o, T TU
JEA & LB R T D 8 10T, TR S~ 7 BB & BCBR IR T 11 % KAE MR

ey

(27 4299) (RF ¥ 7> R) Lo
(A2 ws77)
Fig. 8



The Review of Physical Chemistry of Japan Vol. 16f No. 2 (1942)

LY

66 R. GOTO and M. SUZUKI1 Vol XV1

o TEHWT, AGDBDEHT BT 5 XKIEEH itk 200z L7e. M3 RIxaR C, ic
B SR LS T K4V v 75 7002 OIREFTd 5. COEBECMNTIE,
BBLC, OHENUENT C DEFL EIHU 7. BB S N7 KIBMIRTTEL, BRI
Hige B & C. LDk (95 cm) THH T, H-o KIBHUHRIE R —4572 L O Clikvh b, i
DABELE B, C BofEgfgicitnsime.

KACAEME, LR AAENIBR Co TIL K2R (2:9) IR G HOME ) 20em BT Y7, #1500V
ThLH, KEPGET SrECIE 900V FISICEFT58:5, 1500~900V FRIE O K dLh:
¥ Cich TS WE, KBOKMEREIC KEREI 2D T35, L T ORMHIN 2y
(T2 LBTEN D, BRI LR C DFic b KEVER 2N DHHD D16,
B T OIRER G AL VTS .

REBE &R

4RO, RS RO RTLDOTH 5. ZTADETHRO MO T O HicBliv e
HTBSME K KAEDOREZ) % 514 & 0T

:{.?l."—:» ' 7.-10'; V. ?;".Z‘.’Ig
it i . " i

Lo bocBa sy kiE L w . *
WERNCTT L OTH DA Figo% T - - ¥
BUL BEIRESET 609 4 2 A O LIHLE  — R TR 2o
AT /120 LTSS, g B akes

o LTRb e RE R R R e L L T
L RO THD. | I ic

WE 3 0K INC 12> T Ky I 4o i et oL “3
11T 5 R B AL S, Fig 4 M
FITHEE T2 (L, GHIERES: 1200 V able L

ORFE 2 5 RomEREHI ML DH
THD. ThEBAKIE- [k, C iz

I1, s Air MEh Dlem) | BUGEMYV | il v m/fsec

8:3 210 1000 15.6

KB ELTELZRERTIOTHS 21.3 1000 20.7
7, TIRREROR D ICERYAIOT =15 1200 3.5
220 1200 36.8

BN LEhR LB~ L, ToCoizilL
fe KIER, R KL RTEH 2 b 0 THO T, KIEBICKD L oThWIzIA TS
D, TR IS0 XKIEBCEEREOlic YRR O T 2K R T Lo Clihvwh L Wik

* ETORIEREIHERME 0L, f 2 KIEWMOHAFBRSBIZZ 2 I2BE+T o KIEOMBRAN LS
AL oeds. WHERKKIEOHTBERIZF L KIETS w12l LT, kigic ks Xikor )iz
BIR53% ( CHEBR PP RLTHS.



The Review of Physical Chemistry of Japan Vol. 16f No. 2 (1942)

No, 2 METHOD OF MEASURING VELOCITY OF FLAME PROPAGATION 67

L5, CTOREIRRIE C OREEY
%

%~ E ¢ TR ET % AT KD

o, WIRCER OISR b KT T2 C

BB,
Ty, KoBR Eriins &
R T-DRIEN L LD b, 4 x>
FHIEHIIPZ VB, HRA Y oY
3 7 o, #IEARGT, KIGEHRE
% 0 B A A B Hihib b D e

'334;'5‘355, Peit ] om SV BV -

.

T O LB HIZ OIS L AR D FIcTTRN b DTH D, KL BB H

T2RIGCTH .

UMW BOK B
b B B % Br

(R A1 17535 B 15 H SEHT)





