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Nozzle

K. H. Kim, Y. H. Choi, S. J. Yoon.

Key Words Deflector nozzle(5& % &), External spray characteristic(F-F %4, Discharge coefficient(+7 %7
), Spray angle(Z7Z), SMD(Sauter mean diameter)

Abstract

This study describes the external spray characteristics of deflector nozzle such as the breakup
procedures of liquid sheet, spray angle, discharge coefficient and bubble behaviors of spray and SMD
at deflector nozzle. In order to visualize the spray behaviors shadow graphy technique were used.
According to the increase of injection pressure, development of the spray passes through the dribbling,
distoted jet, closed bubble due to the contraction by surface tension forces, the bubble opens into
hollow tulip shape, and the curved surface straightened to form a conical sheet like as the simplex
swirl atomizer. Spray cone angle was nearly 90 deg. Variations of SMD were examined in order to
describe the dependency of SMD on the injection pressure and orifice diameter. The shape of deflector
and oriffice diameter had an effect on the discharge coefficient.
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Table.l Specifications ot nozzle
Nozzle | Orifice Dim. A B

No. (mm) (mm) | (mm)
CT 7T Lu 1.02 102 | 14

1
~ fa 2 0.813 0813 | 13
dF 3 0.203 0203 | 038

Fig.1 Schermatic diagram
of deflector nozzle
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1. Liquid tank 2. N2 tank
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5. Nozzle 6. Camera control unit
2.9 AFAX 7. Stroboscope 8. CCD camera
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11. particle sizer
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Fig.2 Schematic diagram of experimental
apparatus.
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Fig.3 Photographs illustating spray develepment in a deflect nozzle with increasing liquid injection pressure
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Fig.5 Spray angle on injection pressure
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Fig.6 Variation of flowrate the injection
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Fig.7 Variation of SMD on the injection
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Fig.8 Comparison of deflector nozzle with swirl nozzle

3kgf/cm® Skgf/cm?
4.2 B
FEY ©39 ¥R 542 49¢ T 199 29 8o
2 BES Aok
1) AA 4 23 BREe @$e FAF gEHdA s AFHUE &
AFEY o] mobde ma}, FEHA o8] HEo] FAH

] HEFeE 9530 dutog wusly 2a} ¢teo] £}
ATE F7|98H gheel o) Ao Aot Fopx|n| A}
g Ry o] Aoz Rdgk

9) BARHE wizle] Wwe $HA4 HEEs A ggon v
Bl JFS TS & AU

3) #A} o] o Tkef/em’ olelME FEW s £7Y

_ho
N
nad

o) Agl W2 A3

O FEVHE B SHEEE okl QU AY
2 BT 2R WAL 29 =33 NuP o) 2 Fo]
hgge g4 amq

[1] Kitamura, Y., Egawa, Kand Takahshi, T.,“Drop Formation

294

from Liquid Jet Ejected from a Rotating Nozzle” J.
Chem. Eng.of Japan (1977), Vol.10, No.1, pp.1-5.

[2] Fraser, R, P, Dombrowski, N. and Routley, J. H."The
Atomization of a Liquid Sheet by an Impinging Air Stream,"
Chem. eng. sci (1963), Vol.18, pp.339-353

[3] Ashgriz, N. and Poo, J. Y., "Coalescence and Separation in
Binary Collision of Liquid Drops," J. Fluid Mech.(1990), Vol.
221, pp.183-204.

[4] Brenn, G. and Frohn, A., "Collision and Merging of Two Equal
Droplets of Propanol,” Experiments in Fluids (1989), Vol. 7
pp.441-446.

(5] o1&, “HAe 3}, T2AH19%), pp15H-15%6.

[6] Lefebvre, A. H., "Atomization and  Sprays," Hemisphere Pub.
Co.(1989).

[7] Bayvel, L. and Orzechowski,
and Francis (1993).

[8] Dombrowski, N. and Fraser, R. P, "A Photographic
Investigation into the Disintegration of Liquid Sheets,"
Phill. Trans (1954)., A, Vel. 247, pp.101-130.

B oW, AR BRegdld Rt dduy @
B 2 499 STTHN 54 B0 2
37 A8k 8] =3 (1980), A9 3%, pp38’7 304,

Z., "Liquid Atomization," Taylor



