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An Experimental Study on the Dynamic Behavior
of Spray Droplets in the Wind Tunnel
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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.
Keywords : desuperheater, spray droplets, nozzle, wind tunnel, dynamic behavior,
spray angle, diameter of droplet, liquid film
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Fig. 2.1 Schematic of experimental apparatus

Fig. 2.2 Picture of experimental apparatus

Fig. 2.3 Picture of nozzle spray test
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Table 2.1 The data of nozzle spray test

o noma [WATE wATER fermar) oror
SPE'C:NO ’ i

I ?)ll/fg;ssss 3ke/ad [0.35 ¢ /min| 35 ° | 1315

2 ﬁ?)ll/f;{'szs 6ke/cd |0.49 £ /min| 47 ° | 108.45m

3 ﬁi‘(f;’ssss 10ke/c |0.66 £ /min| 60 * | 92.86/m

Table 2.2 Experimental conditions

Condition Range
Angle ofOSpray 40 61
(a, °)
Diameter of Water droplet 67 71 | 124
(Dyw, pm)
Velocity of Feed Air
(V, m/s) 15125 3%
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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
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Fig. 3.6 The deposition rate of water droplets
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