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Fig.4 Cavity shape comparison of sheet cavitation in a typical cavitation period
(a) Oms, BANEM(U, =9.13m/s, o =1.73) (b) 0.33 ms, BANFAI(U, =9. 13 m/s,0 =1.73)
(¢) 0.66 ms, EANFA(U, =9.13m/s, o =1.73) (d) 0.9 ms, BAAPEAI (U, =9.13 m/s, o =1.73)
(e) 1.65 ms, BANFEAI(U, =9. 13 m/s, o =1.73) (f) Oms, ANFB(U, =9.13 m/s, o =1.44)
(g) 0.66 ms, BAANFERI(U, =9.13 m/s, o =1.44) (h) 1.32 ms, BAANEB (U, =9.13 m/s, o =1.44)
(i) 1.98 ms, BABE (U, =9. 13 m/s, o =1.44) (j) 3.30 ms, PAE (U, =9. 13 m/s, o =1.44)
(k) Oms, M3 A (U, =8.93m/s, o0 =1.58) (1) 0.99 ms, MF3ERI (U, =8.93 m/s, ¢ =1.58)
(m) 1.98 ms, M3 AI(U, =8.93m/s, o =1.58) (n) 2.97 ms, HHFEB (U, =8.93 m/s, o =1.58)
(0) 4.95 ms M3 (U, =8.93m/s, o =1.58) (p) Oms, i3 (U, =8.93 m/s, o =1.33)
(q) 0.99 ms, MiRFEAI(U, =8.93m/s, ¢ =1.33) (r) 1.98 ms, HPFEM (U, =8.93 m/s, o =1.33)
(s) 2.97 ms, MFHIA (U, =8.93 m/s, o =1.33) (1) 4.95 ms, WA IA (U, =8.93 m/s, o =1.33)
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Fig.6  Cavity shape comparison of cloud cavitation in a typical cavitation period
(b) 0.792 ms, BAANFAI(U, =9.13 m/s, o =1.22)

(a) Oms, ANFAI(U, =9.13m/s, o =1.22)
(d) 2.376 ms, BAFAI(U, =9.13 m/s, o =1.22)

(c) 1.584 ms, BAAEAI(U, =9.13 m/s, ¢ =1.22)
(e) 3.96 ms, FAANFERI(U, =9.13 m/s, ¢ =1.22)
(g) 2.31 ms, BAABE(U, =9.13m/s, o =0.96) (h) 4.62 ms, JANEAEI(U, =9.13 m/s, o =0.96)
(j) 11.55 ms, BAABEI(U, =9.13 m/s, ¢ =0.96)
(1) 3.3 ms, BAANFE(U, =9.13 m/s, ¢ =0.72)

(f) Oms, AU, =9.13 m/s, o0 =0.96)

(i) 6.93 ms, AR (U, =9.13 m/s, ¢ =0.96)
(k) Oms, 5o NEB(U, =9.13m/s, ¢ =0.72)
(m) 6.6 ms, AANTA (U, =9.13m/s, ¢ =0.72) (n) 9.9 ms, AANTAI(U, =9.13 m/s, o =0.72)
(0) 11.55 BAABER(U, =9.13m/s, ¢ =0.72) (p) Oms, HHhEAE (U, =8.93 m/s, o =1.08)
(q) 2.31 ms, P 3EA (U, =8.93m/s, o =1.08) (r) 4.62 ms, WhHEA (U, =8.93m/s, ¢ =1.08)
(s) 6.93 ms, MPPIAI (U, =8.93m/s, ¢ =1.08) (t) 11.55 ms, HpEA(U, =8.93 m/s, o =1.08)
(u) Oms, WHPEA(U, =8.93m/s, o =0.83) (v) 2.31 ms, WPER(U, =8.93m/s, o =0.83)
(x) 6.93 ms, MHFFEA (U, =8.93m/s, o =0.83)

(w) 4.62ms, HiHFEM(U, =8.93m/s, o =0.83)
(y) 11.55 ms, 38 (U, =8.93 m/s, o =0.83)

2 IEEZ (o =0.63)

P 7 /N R I R B A

Fig.7 Evolution of cavity shape in a typical cavitation period for mini cascade (o =0.63)
(f) 4.95 ms

(a) Oms (b) 0.9 ms (c) 1.98ms (d)2.97ms (e) 3.96 ms



SRR S /DRI s A IR A SR

123

(@

® ()

K8 SR AR A A s OB S TR

Fig.8 Cavity shape comparison of super cavitation in a typical cavitation period

(a) Oms, BANEA(U, =9.13 m/s, o =0.55)

(c) 2.64 ms, A (U, =9.13 /s, ¢ =0.55)
(e) 6.6 ms, AN (U, =9.13 /s, ¢ =0.55)

(g) 0.99 ms, BAAFII(U, =9.13 m/s, o =0.46)

(i) 2.97 ms, BAAREEI(U, =9.13m/s, o =0.46)

(k) O ms, PR (U, =8.93 m/s, o =0.63)

(m) 1.98 ms, M3 (U, =8.93 m/s, o =0.63)
(0) 4.95 ms, Mh3EAI(U, =8.93 m/s, o =0.63)

(q) 0.66 ms, HH#ER(U, =8.93 m/s, ¢ =0.50)

(s) 1.98 ms, MphEI (U, =8.93 m/s, o =0.50)
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(b) 1.32ms, AEM(U, =9.13m/s, ¢ =0.55)
(d) 3.96 ms, JAFAE(U, =9.13 m/s, ¢ =0.55)
(f) Oms, FAANFI(U, =9.13 m/s, o =0.46)
(h) 1.98 ms, AABAI(U, =9.13 m/s, ¢ =0.46)
(j) 4.95 ms, A (U, =9.13m/s, o =0.46)
(1) 0.99 ms, HhRB(U, =8.93 m/s, ¢ =0.63)
(n) 2.97 ms, HFFhRM(U, =8.93 m/s, o =0.63)
(p) Oms, MR (U, =8.93 m/s, ¢ =0.50)
(r) 1.32 ms, M3 E(U, =8.93 m/s, o =0.50)
(1) 3.3 ms, HHhRM(U, =8.93m/s, ¢ =0.50)
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Experiment Research of Cavitating Flow over Mini Cascade

Zhang Yao' Zhou Zhijie' Luo Xianwu® Xu Hongyuan’
(1. China Ship Development and Design Center, Wuhan 430064, China
2. Key Laboratory for CO, Resource Utilization and Emission Reduction of Beijing, Tsinghua University, Beijing 100084, China)

Abstract; The mini pump having the characteristic dimension of 1 ~ 50 mm, has been becoming
promising fluid machinery with the growing application in aerospace, new energy and agricultural
machinery area for its small size. The cavitating flows over cascade having the chord length of 14mm have
been investigated in a cavitation tunnel at different cavitation numbers to study the mechanism and scale
effects of cavitation at miniature dimension. Based on the analysis of experimental results, it is shown that
the cavitation in miniature flow passage can experience several states such as cavitation inception, sheet
cavitation, cloud cavitation and super cavitation with the decrease of cavitation number. For the mini
cascade cavitating flow, the cavity characteristics are different from that of single mini hydrofoil because
of the interaction among the flows in neighboring flow channels. The mass transfer between liquid and gas
phase caused by cavitation for mini cascade is less intense than that for single mini hydrofoil. Thus, there
is no large scale cavity shedding in cloud cavitation period in mini cascade. Also, the cavity shape of
mini cascade appears thinner and longer at different cavitation states and cavitation development is also
hysteresis.

Key words: Mini cascade Cavitation in miniature flow passage Sheet cavitation Cloud cavitation

Super cavitation



