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Fig. S1 Time-domain plot of pressure at different monitoring points on the pressure surface of impeller

¥ 418000 = T
F 1. 10-TOP1 1.10-T072 553000 1.10-10r3
—— L 1G-MIDL iiFiiii —1. 1a-M1D2 10-M103
—1.10-BOTL —1.1¢-B0T2 — —1.10-B0T3
BT RT AT Te S .
[ 504000 F
R AT AT TS T 383000
F 490000 |
C ——1 00 T0PL| p—TETT] NGNS NN
MU N\ N\ N U\ — L il = 420000 —Loguiz| & 352000¢ ——1.0Q-MID3
—Lo0-BoTiy —1og-orz| DV VAVAVAVeTS
r < 406000 = 330000 -
S S T Y e A =
S 392000 2 308000 W
AVAYAYAYAYS = e
r 378000 286000 |
——0.90-T0P1 429000 ——0.9Q-T0P2 224000 ——0.90-T0P3
N N N N ) ) ——0.90-MID2 RNV AVAVANY S
g o NN i 416000 —0.9q-BoT2 20 NN N N /0. %001
L 160000 -
403000
[ 128000 m
390000
0 0.1 02 03 04 05 06 07 08 09 10 L1 12 13 0.0 01 02 03 04 05 06 07 08 09 10 LI 12 13 0.0 01 02 03 04 05 0.6 07 08 09 10 L1 12 13
T T T
506000 =TT 252000 —1.10-T0%5
—1.1a-MID4 ——1.1Q-MID5
o /\/\/\/\/\/ 110400 331008 10T
460000 210000,
189000
437000 68100
~ 120000 —L0QT0PA| = 57 ——1.00-T0P5
£ /\A/\/\/\/—l.oq—mm g ST000 W—Lua—mns
=1 —1.0a8014| 2 578000 ——1.00-B0T5
& 100000 y\/\/\/\/\/ &
< 9 BN NG N S N, NN
& s0000 2
T I NIDZ NIDZ NIDZ NIDZ N
272000 /\/\/\/\/\—o 9Q-TOP4 1280000 ——0.9Q-T0P5
——0.90-MTD4 ——0.99-MID5
36008 ——0.99-BOT4 1240000 NW\/\—O 9Q-BOTS
240000
1104000
224000
1056000
0 11 12 13 0.0 0.1

00 01 02 03 04 05 0.6 07 08 09 1.
T

02 03 04 05 06 07 08 09 1.0 1.1 12 13
T

Fig. S2 Time-domain plot of pressure at different monitoring points on the suction surface of impeller
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Fig. S3 Time-domain plot of pressure at different monitoring points on the inlet and outlet end faces of impeller
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Fig. S4 Time-domain plot of pressure at different monitoring points of impeller clearance
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Fig. S5 Spectrograms of pressure at different monitoring points of impeller clearance
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Fig. S6 Time-domain diagrams of axial and radial forces on the impeller
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Fig. S7 Pressure distribution on vortices iso-surfaces for Q= 2 x 103 s2 at different flow rates



