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Experimental Study on the Characteristics of Micro Jet Flow
Using Digital Microscopic Holography

Haneol Lee’, Jaiho Lee "' and Weon Gyu Shin"'

Abstract In this study, the effect of injection pressure on the column diameter and droplet velocity
of liquid jet with the weakly turbulent Rayleigh-like breakup mode is experimentally studied using
digital microscopic holography (DMH). The injection nozzle has the diameter of 50 pm and injection
pressure is varied from 0.1 to 0.4 MPa. When the micro liquid jet is injected into still air, the
double-pulsed holograms was recorded on a CCD sensor and numerically reconstructed in order to
obtain well focused images. In this study, the liquid column diameter from 50 pm orifice nozzle
is shown to be changed slightly but the droplet velocity is increased proportionally as the injection
pressure is increased.
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7|sMdH 4L : viscosity of liquid
o : surface tension of liquid
L : breakup length t : time interval between two pulse laser
d : nozzle diameter P : injection pressure
We : Weber number
Re : Reynolds number 1LME
Oh : Ohnesorge number
pL : density of liquid NN A E(Liquid jets)= 7F=ERL 128, t] &
up : liquid velocity at nozzle exit Q1AE, o8k ~zefo]int offe}, JIAl I
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Fig. 1. Optical setup of digital microscopic
holography for measuring liquid jet
diameter ejected from 50 pm orifice
nozzle
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Fig. 2. Schematic diagram of reference wave and
object wave
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Fig. 4. Hologram images: (a) original image,
(b) reconstructed image at the focus plane
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Fig. 5. Intensity profile of the reconstructed
hologram image
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Fig. 6. Relationship between reconstruction distance
and the ratio of the measured pin diameter
to its reconstructed pin diameter
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Fig. 7. Double pulsed reconstructed images on the
same frame with 20 ps delay between two
pulse lasers corresponding to various
injection pressures. (the liquid jet flowing
from top to bottom of image)
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Fig. 8. Experimentally measured velocities using
DMH method and theoretical velocities
corresponding to various injection pressure
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Fig. 9. Reconstructed liquid jet images when injection
pressure is varied from 0.1 to 0.4 MPa.
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