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Observation of combustion phenomena in a constant volume combustion chamber

- The flame propagation after ignition is observed by using high-speed schlieren photographs -

Katsuya Yoshida

Katsuya Kondou

Takashi Komiya

This study is conducted with constant volume combustion chamber by using methane (CH,4) is the main

component of natural gas and hydrogen (H,) as the fuel. As a result, following facts are clarified. The

hydrogen is easy to ignite in comparison to the methane and it’s lean burn limit is wide, and the burning

speed is very fast. Utilizing these characteristics of the hydrogen, it is possible to burn the super lean mixture

of the methane as the major fuel by the small hydrogen torch that is produced by igniting the small amount of

hydrogen supplied around the ignition plug.

KEY WORDS : Methane , Hydrogen , Ignition , Combustion , Flame Propagation

1. IFU®IZ

FIHORBI L O CO2 AT & 5 HIBRODIBRE LS EEUZ 72
STW5., ZDl, BEEAT VRSB EN D72

ZLEmOKRDOENTWD, i, ZUrOV I AR
o, AV U EREEEN L CAIETTRAL, RENED TE
WRAR A MEES S D ENEEES TV ) /::///7%5%)3@
fLEN TV A0, BAHEREEL, IREKEZBRICOT T
ZRIZRAL, BKTZ7FODIRWVRER MG LT

ElTakEHE, EYOEWZERICH 5 BAERERICARE
GHSELHETHDH. Zhitk-T, #EkoAFRIzLp=
HSLUTF OENEE R CRRBES &2 Z & 037

EIZ72 D10, KiEZ2 S & CO RIS TVD.

—77, FAHONEBEE L TRRT A, KENEZ LR,
PREE D ILEERFZE N 6 = 0 0 v 2T AOWFFERA% £ THEA <
EDENTNWAEO®, KRN 2T P OfREL, BERIRS
REPESELHENEEND.

IOV ERBET LI AT, AkB I OKRERE
OHFEMD ZENEETHD. Lnrl, EREOZ DT
IFER P UNBIEBRER D) OBELEMETH LD, &
BERSAMEICEET L ZENTERY. 0, KA

LUATHR,

*2013 46 8 H 6 HZH. 5 45 BI42[E B ShEAE K 7%
REIZBWTHRE.
D-2)-3) #is LERAY: BEETER
(950-2076 #HIS R T #RT 5-13-7)

AT ER PR ERR 2 Vo EBR DY
%’(ﬂ:%gm(@

AW CIIERREERET AWy 2 U — L U 21TV,
PR BIE LT, RELE LT ¥ (CHy), KkFEH)%Z A
Woo ZIVD OFEREERN A, D EO He & kFEE LT
KIRIT ADERS T D CHy B BATERIE S BT HE DIRE
ﬁ@mn KRIBIEDEET, S BIZRKT T 7 OFEEIZ OV

Thh, REEOBIEERD

THIZEL
2. FEREE R OEBRITIE
B 1 [CERPBEEFIEE O 2N ERY. BREROERK
Begs (AT, BRBESS &SP 2) ZHnOicis
:}%‘ﬂ// N 'CT%EY.’TZ)

. BRBHILG R,
ZA 2 THIER R UV

I Pressure meter| Pressure meter of Hy dm;,t.n \

£ offucl  Mixer |fombustion cham

Solenoid valye 7]

Knife edge Y High-speed camera
1
——

\ Tgnition plug

Pressure sensor

Ignition coil

Oscilloseo Personal computer
pe

Fig. 1 Constant volume combustion apparatus.
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Fig. 2 Constant volume combustion chamber.
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Fig. 7 The combustion with H, jet into the methane-air mixture
(CH4=0.2MPa , H,=+0.03MPa).
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