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Abstract

The characteristics of spray combustion andd dropsize of spray through twin-fluid atomizer was
experimentally investigated. The distribution of flame temperature have an effect on the generation of
NOx. To investigate there effects, flame temperature with different spray shape was observed. The
spray shape was varied by various bluff-bodys. Mean temperature were measured by thermocouple
respectively, and NOx concentration was measure by NOx analyser. Distribution of droplet sizes were
measured by PMAS. The result showed that the flame with wide distribution has lower temperature
and lower NOx emission compared with narrow.
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Fig. 1 Experimental of nozzle and bluff-body
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Table 1 Dimension of bluff body

Type d(mm) 6 )
A 6 30
B 6 60
C 8 30
D 8 60
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Fig. 2 Schematic diagram of experimental apparatus
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Fig. 3 Schematic diagram of dropsize analysis
system
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NOx, ppm

—=&— without bluff-body
—o&— =30 with bluff-body

—v— 0=60"

“ N Y i —_ -
[ A} 2 53 (X1 [X)

Air - fuel radio, A/F

Fig. 12 Concentration of NOx(d = 8 mm)

&3S 2z el

5947171 gl 2AGME (g F71ge] F
NEFE B2dE IS Hold RE7IVH &
d Adgdde FANAFE 518 B$E A9
Bdae 2EZ(0)0l AL ZFol NOx7t HA &
AU, olHAE NOxe WREEEL zAFE
Thermal NOx7} 204 o] wASZE Fig.
7~99A & F AR L& YFo FL x4

A NOx9l Fo] ¥A ZAHUC
4. 48

B g4 wE 939 A7e 399 &
EEXE ZAE ZAFde USH 2> BEL 2
A

() HlQ2A FWPoz2 Z+E 439 SMD
7t F7bete AEE RAG

(2) 29718 AAsAE =W SMD7t #2383
on 37 AR EF5F FARIAM I
a7zt F7HE A

(3 BF/Z ZAFE BA7I7E e BF FAN
o] SMD X7} 2g7I7F AX8 =3 v A
¥ 0% =2 43 F7H7 AU

(4) 3tge] 2TREE FEZ & Ro] FH2
Rol| dla] g dPAFes 12 Gl
HA 2EHACL

(5) RE7I§ HAIAL 4+ ez &
=7 R 6 = 30" oA NOx9 wiEZo] HU
o, d=8mm 6 =30 oA 7F & %ol
Aeddg

Ao2H

(1) Dwer, HA. and Sanders, B. R., 1986, "A Detailed
Study of Burning Fuel Droplets,” Twenty - First
Symposium (International) on Combustion Institute,
pp.633 ~ 639.

(2) Presser, C., Guta, A. K., Avedisian, C. T. and
Semerjian, H. G., 1990, “Fuel Property Effect on
the Spray Flames," Twenty - Third Symposium
(International) on Combustion Institute, pp.1361 ~
1367.

(3) Onuma, Y. and Ogasawara, M., 1975,3 "Studies on
the Structure of a Spray Combustion Flame," Fifieen
Symposium(International) on Combustion, The
Combustion Institute, Pittsburgh, Pennsylvania,

~ pp453 ~ 465

(4) Chiuy, H. H, and Liu, T. M., 1977, "Group
Combustion of Liquid Droplets,” Combustion
Science and Technology, Vol.17, pp.127 ~ 142.

(5) Chigier, N., 1983, "Group Combustion Models and
Laser Diagnostic Methods in Sprays : A Reviews,"
Combustion and Flame, Vol.5t, pp.127~139.

(6) J.SenDa and M. Kobayashi, S. Iwashita, H.Fusimoto,
1994, "Modeling of Diesel Spray Impingement on a
Flat Wall,” SEA 941894.

(7) DM.Wang and A.P. Watkins, 1993, "Numerical
Modeling of Diesel Spray Wall Implication
Phenomena", Int.J.Heat and Fluid Flow, Vol.14,
No.3.

(8) K. Ito, N. Matsumono, M. Kaji and M. Koyama,
"Stabiliztion Mechanism of Turbulent Wake flame
behind Bluff Bodies with Fuel Injection”, Bulletin
of JSME, Vol.27, No.234,1984, pp.2826~2832.

- 942 -



