(Ydk=3)

Journal of the Korean Society of Visualization, Vol. 19, No. 3 (136~142), 2021
(Manuscript received : 2021.12.10./Revised : 2021.12.28./Accepted : 2021.12.29.)
DOL:http://dx.doi.org/10.5407/iksv.2021.19.3.136

ISSN 1598-8430 Print
ISSN 2093-808X Online

PIVet LDVE O|8% A+ EST F52 2R 7HAg A7

Visualization of Vortex Flow around Coolant Outlets Using PIV and LDV

Ji-Woo Hong', Su-Yong Shin~, Byoung-Kwon Ahn’

Abstract Submerged and semi-submerged vehicles expel cooling water through an outlet. In this
process, induced noise and vibration by the flow around the outlet have been reported, and it may
cause problems directly related to survivability of the navy vessels. The coolant outlet has a net-type
structure and circular columns are mostly used. In this study, flow measurements using PIV and LDV
were performed for different type outlets; conventional (flat plate with round bar) and improved (flat
and flat plate) configurations. Experiments were conducted at a cavitation tunnel where pressure and
steady flow rate conditions are ensured for sufficient time to measure the flow. The average velocity
field of the outlets were measured and compared through LDV measurements, and instantaneous
vorticities were evaluated through PIV measurements. The results show that the improved type of the
outlet is advantageous in terms of flow stability compared to the conventional type of the outlet.
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Table 1. Test conditions
Pressure [kPa]
Velocity [m/s]

Reynolds number

1.1 bar
0.30, 0.57, 0.68, 0.95
1,500, 2,850, 3,400, 4,750
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Fig. 1. Experimental set up
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Fig. 2. Test models (up) Flat plate-Round bar
(FR), (down) Flat-Flat plate (FF)
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Fig. 3. Comparison of averaged velocity flow fields
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Fig. 4. Averaged /U, at x/D=2.0
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Fig. 5. Averaged /U, at x/D=3.0
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Fig. 6. Comparison of instantaneous vortex flow fields(Rn=1,500)
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Fig. 8. Comparison of instantaneous maximum
vorticity
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Fig. 9. Definition of vortex distance
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Fig. 10. Vortex shedding frequency of FR
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