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Velocity dependence on cavitation erosion around bounded jet”
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and Yukio ITo

Abstract: In order to clear velocity dependence of cavitation erosion around bounded jet flows,
the highly eroded area A, the maximum erosion depth E .. and the emitted noise were measured
in the velocity range of V=44-109 m/s at a cavitation number o =0.25, by means of pure alumi-
num plates and a hydrophone. As V is increased, the eroded area A and the maximum erosion
depth E,... are increased with n-the power of Vie. A< V™ and E ... V", and the exponent nl and
n2 are about 4 and 2 respectively. The adjacing walls is due to the ununiformity of the erosion
pattern. On the other hand, the sound pressure level SPL of noise has two peaks with respect to
o and the higher peak takes at ¢ =0.25, corresponding to hard erosion state.
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@ : Tank @ : Heater
® : Motor @ : Plunger pump
®@ : Relief valve ® : Cock
@ : Accumulator ® : Test section
©® : Thermometer @QD : Pressure transducer
@ : Camera @ : Storoboscope
@ : Hydrophone @ : Pre. amp.
@ : Sound level meter @ : FFT
@ : Poppet valve @ : Weight measure
@ : Measuring cup

Fig. 1. Experimental apparatus.
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W : Nozzle width(0.47mm) h : Nozzle height(0. 39mm)
£ :Nozzle length(l.60mm) R :Radius of nozzle inlet(0.96mm)
X : Channel width(2. 06mm)

(a) Test nozzle
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@O® : Pressure tap @ : Observation window
@ : Test nozzle ® : Aluminum plate
® : Perspex plate @ : Stainless steel plate
®@® : Thermocouple tap @ : Bolt

(b) Test section
Fig. 2. Test nozzle and test section.
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Fig. 3 Relationships between cavitation number ¢ and cavitation noise SPL, eroded area A,

maximum erosion depth E,.. and flow coefficient C..

II: Transient-region. IV: SC-region.

™M)

I:Sub.C-region. M : Sub.C-region.

(N)

Fig. 4. Cavitation aspects(M) and erosion patterns (N) for Sub. C-region I (o = 1.10), Sub. C-
region I (o =0.88), Transient-region I (¢ =0.77) and SC-region IV ( ¢ =0.40, 0.25 and

0.10) in the case of t=120min.
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Fig. 5. Progression of erosion with velocity V in case
of ¢ =0.25 and £=60 min.
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Fig. 6. Correlations of maximum erosion depth E,.-
eroded area A and cavitation noise SPL with ve-
locity V in case of ¢ =0.25, =60 min.
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Fig. 7. Progression of erosion with time in case of
o =025, V=109 m/s and P,=14.8 MPa.
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