=t 533138 A] A 267 Al 132(2021)
http://dx.doi.org/10.15435/JILASSKR.2021.26.1.26

A% 3 AEZ PYHE Aue] F 2 54 AT

=

o

ral
HA

TR MEHYT - ZEMT

A Study of the Characteristics of Thickness Distribution of Liquid Sheet
Formed by Two Low Speed Impinging Jets
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Abstract

In this study, the thickness of the liquid sheet formed by two low speed impinging jets was measured by the direct contact
method. The effects of jet velocity and liquid viscosity on the thickness were analyzed and the results were compared with
theoretical modeling and optical thickness measurement results. The liquid film thickness decreased as the radius and circum-
ferential angle increased. The jet velocity did not affect the liquid film thickness as predicted in theoretical modeling. In the
theoretical modeling, there was no influence of the fluid properties on thickness, but in the case of low viscosity liquids, the
thickness was predicted high, and it was well matched in high viscosity liquids. The direct measurement results showed no
significant difference from the optical measurement results, thus confirming the reliability of the optical measurement method.
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Fig. 1 Schematic of liquid sheet formed by two imping-
ing jets at low jet velocities
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Table 1 Physical properties of liquids
Liquid Water | 50% G | 59% G | 68% G

Density 1001 | 11411 | 11512 | 12112
(kg/m®) | (1.00) | (1.14) | (1.15) | (1.21)

Viscosity | 1.002 | 6.15 9.97 | 20.51
(N s/m’) | (1.00) | (6.14) | (9.95) | (20.47)

Tei:irofr?iiW 7209 | 6848 | 6630 | 65.60
Nmy | (00 | 095 | ©92) | 91
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Fig. 2 Schematic diagram of experimental apparatus
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Table 2 Test conditions

Liquid D(mm) 200 4 () V (m/s)
Water 0, 30, 60, 90 2.58, 3.22, 3.85, 4.48
50% Glycerol
1.0 120

59% Glycerol 0 3.22

68% Glycerol
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Fig. 4 Variation of sheet thickness with radius
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Fig. 6 Variation of dimensionless constant of sheet thick-
ness with jet speed
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Table 3 Comparison between optical and direct contact measurement results

KIR Thickness Difference
Direct Measurement Optical Measurement (um)
Water 1.93 1.67 3.52
59% Glycerol 2.51 2.34 2.07
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