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A Study on the Formation Characteristiecs of NO, CO and THC with
respect to the Structure of the Swirl Flame

Jae Kun Yoon, Hyon Kook Myong and Hyun Dong Shin

Abstract

An investigation of the effects of the size of mixing region determined by changing the position

of fuel injection has been carried out. Measurements were made: the distribution of temperature

and concentration profiles of the stable gas species, nitrogen oxide and total hydrocarbon in the
flames. The results of this investigation show that variations of the size of mixing region produce
major changes to the three type flow fields which significantly infiuence pollutant(NO, CO and

THC) formation and energy release.
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Fig. 1 Schematic diagrams of the experimental
apparatus
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Table 1 Typical flame conditions

Flame type | Lex/D ’

Type I 0 | Fuel flow rate=15//min.

Type O ‘ 0.5 | Equivalence ratio=0. 8
Swirl number=2. 06

Type V | 1.5
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Table 2 Gas chromatograph operation conditions

qu T

{ H,,0,,N,,CO, | CH,, CoHy, C,H,,
CO,

Detecting gas » H
2: y =318
Detector i T.C.D. l F.1.D.
ISS 2m x 3. 175mag| SS 0. 4mX 3. 175
Column with carbosieveS| with carbosieve S

(80/100mesh) (80/100mesh)

Carrier gas He, 30m!/min. } N,, 40m!/min.

50°C(4min.)
32°C/min
180° C(Hold)

220°C(2min.)
32°C/min.
250°C(Hold)

Temperature
programming

shoglvh QARALNO) I A&AHENOY %
E&A e sawray 4 NO/NO: £4 7] (Thermo-Elec-
tron Co. Model-10AR) & A}-£3tgch 2E X x9. &
A Aertadd HOE 25 AAstz 2474
Fdsr] Agdl 2L AF=(dry-basis)e] s},
H,0& 238 <5x(wet-basis)ze z4ae C H,
O,N Qg nzdez¥el L€ stas FA4EL
75‘\4% 7P Erel], Ok N&} ulgo] 4k dAsiebe
AT o] &5t A4IdGHT, A5 FH ERAE
= ;_} T v FLFgEE " sl raily
L] 2EY L ol 451 dwql zrAdsl FolY o
& 44stel A4dshgith Shadow graph: 27 20
cme] oFRZAs FYoze YAWZ(1000W)E
b8-ske], HEE5 1/1000 22 Zdslgel,

3.1. d3|stHel 72

sele] mokd

Y wojfe] Asteta zAS fgzale] FHMA 9L
@, AL Aol He ATz T gdeon
2, 1A337] =% 7 2oy d2844x3 £

7tA 8] Al Lex & W& 7"A 3l o4 W s
B i A

Fig. 25 Lex 8] #3}e) w12
< "*P Aol =
F7b 22 Hd (La=04d A&, 12}*711—-7‘( =
TR ol Fd ZADE RElY A L=1.5DD L F
=2EA )7 = L 4
A Jdo] A ﬁm‘iolsf_, a o) ‘?% =43

skt st Fo) Y2, A Hedo] obF

EERIECERCE

3 ¢ (luminous flame)o] okt

A%

(a) I type

() V type

Fig. 2 Schematic diagrams and photographs of
the typical flames
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(a) Nitric oxide,
at L=20mm

(b) Stable gases and total hydrocarbon at L=
20mm

(¢) Nitric oxide,
at L=40mm

(d) Stable gases and total hydrocarbon at L=
40mm

Fig. 3 Radial distributions of temperature and
gas concentrations of the I type flame
at L=20mm & L=40mm
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Fig. 4 Radial distributions of temperature and
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(a) at L=20mm, (b) at L=40mm
Fig. 5 Radial distributions of gas concentrations
of the I type cold jet
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Fig. 6 Radial distributions of gas concentrations
of the V type cold jet
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(a) I type

(b) V type
Fig. 7 Shadowgraphs and isothermal lines of
the typical flames

L=50mm ZX7x FAFd 429 EF2 2ele
S A 94-¢ A%5H2 gle AL & F A0k
a8y VE slde S dse $RE 2olA g
vt ez 14 siqle] e85 89 xF ikt
d9elAE vlmd ¢ EEEEE Jebie, AdR
dgol B, L=50mm o] Fo] 124 4] 43|
He 992 EAYeh L=b0mme]F= Aty o9
glol &5 Helz F4F7sk £, dastzz
gdadolrt A3l AelA=, 12 st Az
dde] Axez dde PPEEst 24 He HAde
= geh, a2y VE e L5323 F vl L=50
mm X & AL 996 Ads neyor EA%
W SFE A LE5 TSk

2 dT7E 193 VAo sqe) Aadal NO 44
%g wlwsts] s, dgAql s Just W3t
A GES 23378 FFNEA, d471F A7 s0cm
Q stelza dHsd 2 T4 NOS=E 34 %

THC Q4546 gt odF 215

Table 8 Concentrations of the nitrogen oxide ati
the furnace exit

Flame type l NO ppm ! NO.ppm
Type I | .0 | 18.0
Type © | 0.6 | 9.6
Type V. | 0.4 | 8.4
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