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Abstract

A turbulent non-premixed ethylene flame, which was set up in a vertical wind
tunnel, was examined to understand the effect of turbulent mixing on formations of
soot and gaseous species in the flames. Temperature and velocity profiles were
measured using uncoated thermocouples and LDV system. Gaseous samples were
withdrawn by using a water cooled stainless iso-kinetic gas sampling probe. The
samples for inorganic compounds and light hydrocarbons were collected with
sampling bottles and were analyzed by a gas chromatography. The samples for
aromatic hydrocarbons were collected on a sorbent tube and were analyzed on a
GC/MS system. Some of main results were followed. CO and CO, were measured
relatively in early part of flame and the concentration of CO was greater than that
of CO, all over the early flame region due to the scavenging of the oxidizing
species OH by soot particles. Aromatic hydrocarbons were measured at x/D=122
along the radial direction and main important species were benzene, xylene, toluene,
styrene, indene, naphthalene. The peak points of these compounds occurred at
1/D=0.8 apart from the center of flame, around in which the concentration of C,H,
decayed relatively rapidly from the maximum value.

719l Etdds wEh dojuyn E3A

LA = = SddA distel wis Ba st

' - A EAEn. wEA GRsdel o

N & 2(Soot Formation) B3 sFo=

HARGANA A2 e dme 7 FE AALFAE W E(Emission)o]
TSa ERRAF s

(T‘) A o] E]



24 T - HEE g A 4 8H3) 7]
g 5A4E oldllstr] Yl 39U A FE PAHE AT don ass
7t E] BYIE 25 2 2x Ao o At A-8Le Fdo FH, AW
ZAsta olsfsts Aol uwi¢ FQ3iu} 3} 812 O E(stoichiometric) 2, 3 A
2 AT d 9(fuel lean region)o| A T2 JojyE
Zabol] ot dFEEY FHE dw A2 ZAFYALY Tsujis S F5 3ol
% F71 FYol A= t2A olFAY a5 FAd mAE G dsiA
T danAe d59 I 23 drstgen stgdd 5 HEF7HY
 H23 dFE FYoAe dagE= £ g IR E IV R £
39 FHEA AZZE WES JIAH FEE S AA 282 dA 28 E
B, 2o g5 HdA B dasnd AR F Y&E =4 EHAn©
of AHEE Aok wEl ol d da Vandsburger 52 AdE WU Laser
FAANM FF EFEL 18, YA SAWYEE ol &3dto] 4FA M E(oxygen
shetd, AA28E, gdd4d 9WekE ws) index = oxygen flow/(oxygen flow -inert
T o3& polycyclic  aromatic flow)o] FAtstd e 285 FAo v
hydrocarbons; PAHs ) 5 2 @&d9 W Ae % FHIPALY 252 3y
Zo Wi T JFE v Az el dget AstAa + A9 &
A AT sgoRRy A WwEHE o] ZolA & A 7 W(stagnation)ol| A Ak
PAHsE= &g A F e TgA AMQIEo]l Frtetd 18%Y AFE
242 284 oV 12829 A (soot volume fraction) ©] F7}8le YA+
A= v Fa3 HAEoz Jagm ¢ € ZAHNRD ole 2&SUAY A
o =Y 3EoE WEHE 18S A 7k} a&ge F3A k-3 (surface
ol PAHs 422 &4 % F3Jdo W reaction)®] S 7ho] 7]Agtriil FA 3}
29 F J3, 2&8 ARy =7 7) o) o}.
T A7 R EErle me A& T A7dMde £A89 FS(wind
FE7A AFES Q7] o] Az tunnel)?] FAo| &S st o™
R FEY AAe v Fsiga &R A GRS TAAN L AN T}
0.2 gdgdoz R 22SUPL 3 28-S FES AR S E4Mgta s
FlA &% HAEY 2L A e 2= 9 SEFE 54 E4%
FukggEo) ot AAHY wEw o o7 JGHsade 18559 2y N
svv HYLZRE EAqUAE F & ol8fsta o]& Hd AE FHAE H
ot7] el 7HA AR w3 ZAaA 2 starap ghoh
F A #®e AdFd 3o gdarzd
W 2&Se] g4 BHL ofssts] 98t
o w4 5] grh s HagE 2 ME mA P uh
8 R 2= FH5 sty dRiF
Abogdd 288 ¥4 F= M4 A@AA= Fig 1 % go] FHIZTF
©A2AE, CHy, CoHi, CiHs, 183 CHy of AEFA =F2 371 ZEWUEH
wol EAsts S99 (flame front) WHE 2L oz Asln JAFLE =
o) IEdg H(fuel rich region)ol A 5 JdE 44 $E/E o] &3t



Vol. 4 No. 2 1999

NP BRI o] BE 2YH AT 2

— COOLING WATER QUT
CCOOLUNG WATER N

!(ng:. —
 IRIBHNG
& Be 235 sa*r’l ing
IR rotg_ *Jct‘P
“— PRESSURE TAP
X

\

Vacuum pump

Flowmsler

Exhast

(A ) Detal Pracentation

GAR

SAMPLE Y
L

¥ Pilot PRESSLIRE TAP
b GAS SAVPLE OUT
el COOLING WATER N

el

Fig 1. Experiment Set-Up for Windtunnel and Gas
Sampling Probe diagram.
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Fig. 2 Radial Temperature Profiles of
Ethylene Flames with (Re=24,000) at

U=5m/s(Free stream).
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Fig. 3 Radial Temperature Profiles of
Ethylene Flames with (Re=24,000) at

U=7.5m/s (Free Stream)
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Fig. 9 Mole Fraction Profiles toward
Radial Direction at x/D=40 in Ethylene
Flame with Re=24,000 and Free Stream
Velocity ; at U=5Sm/s.
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Fig. 10 Mole Fraction Profiles toward
Radial Direction at x/D=40 in Ethylene
Flame with Re=24,000 and Free Stream
Velocity ; at U=7.5m/s.
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Fig. 11 Mole Fraction Profiles toward
Radial Direction at x/D=122 in Ethylene
Flame with Re=24,000 and Free Stream
Velocity ; at U=7.5m/s.
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Fig. 12 Mole Fraction Profiles toward
Radial Direction at x/D=190 in Ethylene
Flame with Re=24,000 and Free Stream
Velocity ; at U=7.5m/s.
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