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Measurements of temperature distribution in a counterflow
diffusion flame by USED CARS

Zhao Jianrong, Li Chunjin, Yang Shirun
(Indtitute of Mechanics,Academia Snica Beijing ,100080)

Abstract : This paper reports that temperature distribution profilesin forward stagnation and wake
region of CHa/ AR counterflow diff uson flame have been measured by USED CARS. The pyrolydszone
of CH, isobserved at the sde with rich CH, in the stagnation region. The flame temperature in wake
region is higher than that in stagnation region. This means there are intermediate products that did not
burned completely in the stagnation region. It is proved by emisson spectra of C, and CH, in wake
region ,too.

Key words: USED CARS oounterflow diffuson flame temperature distribution

30 ,

1 Sagawa M ,Fujimura S,Togawa M et al.J A P,1984;55(6) :2083
2 Lin Tungpo.IBMJ R & D,1967;11(5) :527
3 Herbgt J F. Phys Rev,1984;B29(7) :4176

( ), ,1938 9

1959 7
, ,1940 9

:1996-02-01




21 4 USED CARS 219
CARS (1) 10°
, (2)
CARS , )
, , &
CARS , , q
H !70 !80 CARS ’CARS
[1]
\JSED CARS(CARS )
/ b
CARS Wy Ws
: 20, - W , CARS
) Wy - W ,CARS , CARS
X ® , CARS
(21 P.  PiPs| X¥ |2 (1)
, ap s CARS , stokes X®
X®@ = XR 4 XNR (2)
R NR XR
4 W);
XR = Z%LAHE‘ [ : ] 3
s LT - (@p - 097 - T (@ - @) ®
yN 1(‘0J 1r] ,d)-/dg ,A
(A)J =
- he/ (KT) EL(])E - he/ (KT) EU(])NE
A = - 4
! Qrot N Qrot N (4)
’F(‘]) vaOt U L
W, W, - Ws X Aw=w; - (W, - Wy , Aw/w; <1,
()L)p - 0‘)5 00] :XR — —Kr_l_ (5)
DAw; - T
2Nc? _(ﬁ‘ -1
Ki = A [ 6
Tt ©
Q ﬂ‘ B _w‘éi[ A
9 o = 2 v a’+ e Y2 (v +1) @)
M Wo by Placzek- Teller a y 0)
VvV ,C , h=nh/ (A1) ,h



220

1997 8
: (1 2em?Y),
CARS ,Stokes 100cm™* , Aw, <A,
PS(W) P‘ir Ps(@p - 8) | X©@) |*d (8)
CARS CARS
1
M ¢ YAG
l Quant-Ray GCR290,
30Hz ,0. 532nm 800mJ/
pulse, 7ns, lem™*,
BSA;: :)Tz YAG
i O L, DO Ly L .
- :J « 1 40 % umonics
YaG o4 DYE -/ SectraMaster HD-500P
B . ( 2x10"*
Hg. 1 Schematic illugtration of the USED CARS experimenta
arrangement R640 ),
YAG—YAG laser DYE—DYE laser BS—beam dplitter
BE—beam expander D —dichroic mirror L —ens CMB— ! !
combustor SF—patid filter O —epticd filter OF—epticd Bethune , 20mil/ pulse,
fibore R—reflector S—spectrometer |CCD —kmage intensfied o1
CCD C—econtroller P—pulse generator MC —microcomputer (FWHM) 110cm J
M —moritor 607nm, Stokes
(W9 YAG 60 % 10%( 50mi/ 100
pul ) @) w, 4 - ¢ _
Wg D , Wg wWp I
USED CARS (3] window o
, CARS _1
CARS ( Fex z
Fex-5000M , 2400 /mm )
(OMA) ceD 1
, , Princeton Instruments g
CARS Sandia 1
CARS , 5%
) Fig.2 Diagram of burner
2 100mm , , CHy
, , 0.22mm
98 100



21 4

USED CARS 221
3 4 Q CAPRS
2000 ' ’
~ [4 6]
£ 15004
= / \, 1.1
Z 10804
= ’ 1.or experimental data
s { L0.9F  —theoretical fit
- Z0.8 - [4]
5004 £l r=tek Tsuji ,
0.6t
go.st
0 F0.4F
1] Il .!! 3 § 0.3}f
distanee from burner heaa a2}
0.1F
L 210602107021080210902110021110211202113021180 [4 6]
Fg. 3 Temperature profile in a wavenumbertcm '
gagnation  region  of (SCk
oounterflow diffuson Fg. 4 Comparion between experimentd data and
flame theoreticd fitting curve
1900 )
1900
17001 17001
= 2z
< 1500 1500
g E
E_130()- 5—1300-
§ 3 L L
1100' 17 1100. y
900 Y .
15 35 55 75 200-= T y ™
height above the burner head (mum) . o 10 . IS
distance from center line(mm )
Fg. 5 ) Temperature dlstnbytlonl a Fg.6 Temperature digtribution at
different disance from center line in a ) . . 0 17
. . different height in a wake re- mm
wake region of counterflow diffuson ) T
flame experimentad data:A ,dong center gion of counterflow diffuson
line 0,17mm far from center line flame
17mm , 6



1997 8

222
£ ¢ e
3 O
s s, c N I
s c b H = =
= s s 13 =, v
g < 3 & I
= 4 ~ v, i,
- 5 <
5
b Fg. 8 Vidbe emsion spectra in a wake region of Crid AIR
f counterflow diffugon flame
; 1
é: b
?:L L
£ g
v/ CH C2 1
154 A
i 0 41‘ 8 12 16(mm, Na CH &
distance from center line
t lNa 1 1

Fig.7 The 2D temperature distri-
bution in a wake region of
counterflow diffusion flame CH.C Na
L L 2

---flame eodes

Table Comparison of measured resultsin aforward signation region of CH4/ AIR counterflow diff uson flame

authors velocity velocity highest distance of luminous temperature at surface
of a@r(cm/ 9 of CHu(cnv' s) temperature flame zone from of burner head(K)
(K) burner head (mm)

Tsiji etc. [4 150 19.5 1780 3.0 323
Wolfrum!®! 250 / 1980 2.3 510
350 / 1850 1.8 510
15 / 1850 4 300
Sck ,etc. [®] 125 11.4 19.9 3 480
this paper 8 6.6 1658 1.3 650
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