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Fundamental Experiment of Underwater Ram—jet
by PIV Measurement

C.J. Yang’, C.S. Kim™, M.S. Choi™, J.G. Kim™™, Y.H. Lee™™

Abstract : A fundamental experimental study for a substitute proposal to super-speed craft
propulsion system called underwater ram-jet propulsion by high pressure air ejection as driving
force was investigated. For basic study of effect of ram-jet propulsion performances, simple
underwater ram-jet flow field was established and PIV(Particle Image Velocimetry) method was
adopted to analyse the jet-induced flow appearing at ram intake, mixing chamber and nozzle.
Some flow dynamics relating to the high-speed ejector effect were discussed for the basic
understanding of the ram-jet propulsion principle.

Key words : Underwater Ram-Jet(4=% A E), High-Speed Craft(Zn£A), PIV(YAFAHS4:4),
AOM(Z &8 ¥Hz7)) Image Intenifier CCD Camera(sd 473} 714 gh)
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. Ram Jet

. Air Compressor
. Digital Pressure Guage

. Fiber Optic Lens

Digital Manometer

. Argon-lon Laser

. AOM Head

. Image Intensifier Controller
. CCD Controller
. Image Intensifier

. Sync Controller
. Monitor

. Hi-8 Camera

. Host Computer
. Printer

Iig. 2 Schematic Arrangement of PIV System
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Fig. 4 Video Signal and Pulse Arrangement
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Fig. 6 Time-mean Velocity Distribution
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(a) Mixing Chamber(3kg/c) (b) Mixing Chamber(5kg/cu’)
Fig. 7 Instantanoeous Velocity Distribution
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Fig. 8 Kintic Energy Distribution
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