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An Experimental Study on the Dynamic Behavior

of Spray Droplets in the Wind Tunnel

Dae-Sick Park - Heok-Jun Choi - Sang-Gyun Park -
Myoung-Hwan Kim - Cheol Oh - Seok-Hun Yun

Abstract

This study was experimentally performed to investigate flow characteristics of spray droplets
in the wind tunnel. Behavior of the spray droplets in the pipe was observed and the deposition
rate of droplets on the surface of pipe as liquid film was measured. The experiments were carried

out for a variety of parameter, such as velocity of feed air, spray angle of nozzle, and diameter

of droplet. From the visual observation of the spray droplets in the pipe and the measurement
of deposition rate on the pipe, the general understanding of droplets behavior for desuperheater

was provided.
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Fig. 2.1 Schematic of experimental apparatus
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Fig. 2.2 Picture of experimental apparatus
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Fig. 2.3 Picture of nozzle spray test

Table 2.1 The data of nozzle spray test

1 ‘1‘]3311/_ ;;T{SS;S 3ke/cd | 035¢/min| 35 ° | 1315m
2| ABATLSS | /e | 049 ¢ /min | 47+ | 10845m
3 ‘i%ll/_ g:xssss 10kg/cn | 066 ¢ /min | 60 ° | 92.86m
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Table 2.2 Experimental conditions

Condition Range
Angle of Spray(a, °) 40 61
Diameter of Water droplet 67 | 71 | 104
(Dw, tm)
Velocity of Feed Air
(V, m/s) 15 | 25 | 35
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Fig. 3.1 Characteristic of flow and heat transfer
in the desuperheater
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Fig. 3.2 The deposition rate of water droplets
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Fig. 3.3 The deposition rate of water droplets
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Fig. 3.4 The deposition rate of water droplets
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Fig. 3.5 The deposition rate of water droplets

o]
2 oz

3.5

X
lo

=k

Ar

Fig. 36& £ 9879 Wste) g 4=
HEEAge e Rolth 24 22
4o s} BAUSE AHY Hurds
o ZtARE T 4 Utk

AL Ao HL4E BALFAYA}
Fasts 9ol F713719 ¥ Jyuc

36

a7 g3y dBolt £9, 19 g 4
o AgEzRy 4440 I 271 T0ym)el
g ARA gz Wuntgs W)
=7 dehdn QA 2ee B 4 dh

100:1 T T T 1 1
90;- Nozzle d E
8ok tpe. () () (o) () E
=°%UF —m— LNNo0s 61 67 10 25
& _ F —@ — LNN1S 67 71 10 25 :
870F A AB0S5 70 124 10 25 E
€ . f ]
c 60F
L k
@ 50F
& 40F
© o
2 30k
3305
20F
10F
OOILII1II 2 4 5

3
Length(m)
Fig. 3.6 The deposition rate of water droplets
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