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Experimental Studies on Liquid Film Thickness Measurement and
the Formation of Air Core in a Swirl Injector

Sunghyuk Kim, Dongjun Kim and Youngbin Yoon

Key Words: Liquid Film Thickness(3 %)), Electric Conductivity(17] %), Backhole(™] &), Swirl Chamber(Z=
L), Orifice(28]7]22), Air Core(olo]=o])

Abstract

A specially designed injector using electric conductivity was used to measure the liquid film thickness accurately. The mea-
surement conducted through the precise calibration, accuracy is demonstrated in comparison with the previous theory and the
results using other measurement method. The tendency of liquid film thickness for geometric parameters was examined by
the precise measurement. The variation of air core and stability are examined through the visualization of the formation of
air core in swirl chamber and the variation of liquid film thickness by the time.

7|2MdH

t : Liquid Film Thickness [um]

rir; . Mass Flow Rate of Liquid [kg/s]
: Viscosity of Liquid [Ns/m?]

: Density of Liquid [kg/m®]

: Pressure Drop [N/m?]

: Backhole Length [mm]

Ls : Swirl Chamber Length [mm]

Ds : Swirl Chamber Diameter [mm]
l,  : Orifice Length [mm]

d, : Orifice Diameter [mm]
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Table 1 Experimental conditions

Variable parameter Value(mm)
Backhole length[Z;] 0 |10[20|30]40
Swirl chamber length[Ls] | 19 | 28 | 37 | 46 | 55
Orifice length[/,] 18 (30| 42|54 | 66
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ness variation for time step
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Fig. 11 Addition of core-hole parameter
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