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A Study on the Combustion Characteristics of Methane-air Mixture
in Constant Volume Combustion Chamber
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ABSTRACT

This study describes the combustion characteristics of methance-air mixture with various equiv-
alence retio and initial conditions of mixture in constant volume combustion chamber.
Combustion characteristics of methane-air mixture such as combustion pressure, combustion tem-
perature, and heat release were investigated by the measurement of combustion pressure and tem-
perature in the combustion chamber. The results show that maximum combustion pressure, gas
temperature and rate of heat release have peaks at equivalence ratio of 1.1. Combustion duration
is also the shortest at the equivalence ratio of 1.1 and it is shortened as imitial mixture tempera-

" ture increases.

29 7|420] : Constant volume combustion chamber (&% ¢144), Methane-air mixtures( ™ —
7] &%7]), Combustion characteristics(914: 54), Equivalence ratio(ggH]),
Rate of heat release( 4'd4 &)

LN = 23 712 944 Wel 94 WS 92l U
o A B4 AR, 27] 24, A4 TE, 7]

B A wel ela B4s) B4 2E Vel &8 24§ o8l hx Axel dne v
Fol o 7be A B AT 1B 4% A g0 adoe S8 A4 W A 54
A 2 8P 2F B vjE: Azl wl$ F & FHIL A4 AT MM ARE HEE AL
2% A7 AL H1 9 Al&e] sfZstedol & pA ot} EF AT
Fo] dd #@Ae Ai dEH7} o9 Bising

* 239, Sopsta 7)Al e} A4 B4 Fge FH%9 Ak A S W
e ERH(F) FeqFa = Zlo] ooz A4ME Wedlsln dE
g A A7 R A2y dps HegE A7 st Ak g 9 da AHE A



202 ol Ak . 7%

T&= Aol EHHQ WHeltt.

Hole Aa A5 AT o8 ut &
& 2 A AR BT A7 0L By
ojfojAn glop® d4 Y I Ax HAL
ojafstz 1 Aul QUx}e] FAL Fetshr AL
HE 838 AF FA= dFrEL 9
TN AF Aar] W EF7)Y 94 FA
& FHe e BRe AU el did
&g vIXE AdE LolsiA xEE] E £ 2l
E4o] oA B& A7} o]FolRa ¢t

& 7h2zel] o 7] o9& WRlE vj&
7b2 s 9 Av] Aeg PFA7)7) Yste] B
S5 e A 7k AEA NTe AsiHe
Ao i 3 A4l Yo 92 A%E 299
o2 ot olF #AEte dx e TAL
AT 2A A5 TE FHs] 9N E dad
el A4 SAd @3 A7) AAHes o %
o] jo} gt

A a4 Yo dx 544 B3 d7= o
2] A7atel ojsted d3Eo] gt} Checkel®}
Ting"2 A% da7lA die 2718 =43}
of 3g A% &5 vz 4L dTFENL,
Hanson¥ Thomas®= A% %] 9o 1
Ao FFr 3d Agdl g 9L FaEdh
3 A3 oLl e} st FAo) AR A,
e 7] B907] ¥isd b2 38 A3 &5
o Fg AT Fo] o]FelA strh. 2} A

M of e

e

5034

2 W A4 71, sEE B4, 94 /% F
o &3] A wE Y Fgo WiE oS B d

77 Bo% Aoz AHER ).

2 dFdME A8 dad e dax E4E
TH87] Hste FE Aade Alzety, g
—37] Vg Fed ER19 A4 #HA
& A4&H e B47], 289 %, 949, A
3 olvA Fo] da 7o) WEEAL A
kel v AEIAC}. T3, A A2dn
#ol B AARE olfsle JHAFE L
54& 7ol AR — 379 BB, &7
9] gL FHsAT

BN org K
(U Y

ol 1

o

o

0

ST

2.1 Ag E=x|

AE FAs A9 A2y, H3l 2=, vg-
371 EF AA, 49 &4 FA, &= =34 #
2], HolH 3 2 A AR, g AN #
4 A Foz FAIHOH, Figle ¥ dp
of AR dE A3 AFLTE Jehd Aol},
£% Fig2w 4394 A8 & dade
el Aegr I £ AYE Table 13 Zh

AxAe] F7)= AE 100mm, Z©o] 40mme)
o da4 2388 3l4ccoln I AL FLE
Hojw 7HAELE $3he] FEW A9 HEE

Metlhane Frewsure Connbustlon
Bamb Regulator Chinber ‘ mﬂﬁar
Mixing G/D rte
onverter
@ Tank (PcL—812)
Alr Prwwurs Ampiifier
Compreswor Moter (PCLD-789)
Haater Vacuwm IBM
(200w ,220v) Pump PC-480
Ignition
Systorn Printer

Fig.1 Schematic diagram of experimental apparatus
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Fig.2 Schematic diagram of constant volume combustion chamber

Table 1 Specifications of constant volume
combustion chamber

Diameter 100mm
Depth 40mm
Volume of chamber 314cm?

lgnition system CDI system

Pressure transducer | Plezoelectric type(Kistler 601A type)

Thermocouple R-type
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Fig.3 Effect of initial pressure on maximum
combustion pressure
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Fig.4 Effect of initial temperature on the
maximum combustion pressure
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Fig.6 Effect of equivalence ratio on the com-
bustion temperature

ol Bastel Wep Hw da LEv} Askeks
A%g Yehhgch

33 ogt—37| EE7|e| HE

g9 A 4827 doj7 ¢ Hlo|H
28 Lewis2} Von Elbe® 9] 48 o]&3}e] 7
algi=

Murn =
bura( 1) PP

1400

1200 -

1000

2800

800

TEMPERATURE(K}

400
EQ=1.0 P;=1.5bar

200 = osaso T\ =300K

sgremcra. Ty =330

.0 L 1 N 1 L 1 " 1 N
0 40 80 120 160 200

TIME (mase)

Fig.7 Effect of initial temperature on the
combustion temperature

1600
1500
E 1400 -
5]
z
= 1300 [ -
a4
m
S
& 1200 |
[—-
w
§ 1100 - aeeea ;::g.gbur T,=308K
eeaed Py=1.%
L 1 1 L 1 !
00 e o7 08 os 1o Ll 12 13
EQUIVALENCE RATIO

Fig.8 Effect of initial pressure on the maxi-
mum combustion temperature



206 N34 -RE5 224

a71A, P()e= 94 4=, P 27 Eg7)

1

O

B R oo

€,

A gFHd =29 ds EF7I)7F 100%
g Fez B3 oo digt Juighe A4 R
ojt}. '

Fig.9¥ 7] &3%17) &7} 308K, 7] &%
7]l &ge] 2.5bard W BFuF} 0.7404 1.17}
2] ¥slgtel] o2 digo] WHEE ekl Ao
o} o] dme] mARE npelgro] Tepn] 0.9~1.1
9 HH M= A& zpeo]7t vig FolAd,
@)z} 0790 112 sFado] oalsd da
&2 F73] Fol@E & 7 Utk A G
7} 0.9¢[3t= &ubsf el watA 100% AiE
|7} =] 2] A]7ke] 40msold ZelAl =n] )
7F 09414 0.82, 0.8¢14 0.72 sl oo
A4 717E ok 40mseld Aojmuh. webA] v
oA Ai7l AE 49 0.9~11 Aleleln
o] AL Hlojd A9 A4 7|7ke] §F3F] 4
A 4+ A

Fig.10& 2507} 092 gA&hal 27 ¢
7] §tEo] 2.5bar2 LAY A4 27 EF/7) &
T8 308K, 333K, 353K<] 4 7t = WA
g ujo] Aige] Wis el Aojd. 7]
9] 27) £%7} oA welA Qiukge) &
W AA A4 1702 Fepdg & 5 stk o]

1.0 —
08
e
Q
S 0.6 -
=
[x,
=z 04
=)
A Ty=808K, Pi=2.5bar ]
oeeaa EQ = 0.7
0.2 crwerera £Q = 0.8
' oeese EG -+ 0.9
L ! wenew EQ = 1.0
oid EQ = 1.1
AP 1 N i L
0.0 9 40 80 120 160

TIME (msec)

Fig.9 Effect of equivalence ratio on the
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