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Measurement of Laminar Flame Speeds of Dimethyl Ether-Air
Mixtures at High Pressure
Su Gak Lee’, Ki Yong Lee”

ABSTRACT

Spherically expanding flames are used to measure flame speeds, which are derived the
corresponding laminar flame speeds at zero stretch. Dimethyl Ether—Air mixtures at high

pressure are studied over an extensive range of equivalence ratios.

The classical

shadowgraph technique is used to detect the reaction zone. In analytical methodology the
optimization process using least mean squares is performed to extract the laminar flame
speeds. Laminar flame speeds are compared with results reported in the literature.

Key Words : Dimethyl ether, Flame speed, Shadowgraph technique, High pressure

Ao A5 udy FAFEAT o477t
Ho] WA Z A8y} FRAsEY o F 3
U7l g e H 2 (Dimethyl ether, DME)®]t}.
DME+ CH30CH3o #A+z2E Ad 713 7hd
gt olH 2o]u LPGS W53 4ds zta gl
Z1E9] AxA ] ALEE = glom, A A
of Fafjsta tAge] Euh oHZEZZAFoR )
Aol A o]AtsterAet AAASE Falst
So) 71& &3 5a dmnc A wEhc. A
A= YAdzlo] vl olstslgta i E S 8%,
A2 gastEe dut o)A AzE
[1]. ©] DME 4] dis) %2 A7l o]fA
i, FHHAS 53 DME 97 %3 2as)
o] Foj A aL 9Tk,

oM A3E AHEW Lowry 5218 AdEZEA
CH,°ll DMEZ st ¢ 3

Aol 9 Lewis TYHE A 9 FHHHe
2 A8tk 1 23 DMES &% #H7le M
arkstein Zo|7} & #HE& ZA 3
A7te 39455 E A A¥gHo=m
49 St dEEEE a 5
812 2¥H g8 4#HE7]¢ Z-type schliere
n Al2ES Alg3le] DME-Air 39 i3 3t
dEeE Z2A4e. 27125 298K 2 uygtx
(1, 5, @ 10atm)oll A L3 sd&EE 2 M
ketein Zeol& AAEA L, dAEE AAE X

=] 7].
o)

N
i)
o
<
=X
o
1221

l

* I ekE st 7] A% s
+ A A=}, kylee@andong.ac.kr
TEL : (054) 820-5899 FAX : (054) 820-6127

a Axpel Z AxHE HoFU Chen &
[4]1& 171¢F 2 298K Z7AdlA DME-Air 3+l
A} (Ar, N2 2 CO)E H7FE A g0 w3t
JA&EEE S48 O 29 sdSE A7
3= COq No 2 Ar 02 YEFTH
o
H

A9 Ade 753 Mol 9l
¢kl A DME-&7] &3 34
5 FAs9a, 1 24E e
AF2re] Azl vkt

Wolx Fdoz Asygs 39S
P A3k 3L, shadowgraph 71&S #&3to] 3}
oA E AUtk FAH Ao e M=}
9 ol x|+ Fig. 13 20 velwic),

tob g2

Terminal

X
Contoller ) f
i R
El Chamber Light @
Source
Data

Transmitter
Ignition Acquisition
System Board

Psressure .
Controller ensor R
‘ Mass Flow
|
Computer

Fig. 1
system

Schematic diagram of experiment
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t=0.015sec

Fig. 2 Shadow images for DME-Air flame at
T=300K, P=10atm and ¢=1
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Fig. 3 Circles from Shadow images
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Fig. 4 The flame speeds with respect to
equivalence ratio for DME-Air flames at T=300K
and P=10atm
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