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Salt-out Particle Flow Field in a Vortex Pump by PIV Measurement
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Abstract

In order to understand the flow pattern of salt-out particles in a vortex pump, PIV was adopted to
measure the particle flow field. The quasi three dimensions velocity field of the particles was obtained.
The particle flow characteristics were primarily known under several running conditions. It is indicated
that velocity distributions are obviously different on various axial sections in the impeller. The forced and
free vortexes were both existed in the vaneless volute. When the pump flow rate increased, particle
relative flow velocity increased at the impeller inlet, as well as the relative flow angle at the impeller
outlet. Near the small radius area of vaneless volute, radial velocity component increased with the flow
rate changed. There is also portrait vortex of particle flow, and the vortex center is located around the

centre of impeller flow passage. It is almost no change with the flow rate.
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Fig. 1  Test loop of salt-out two-phase flow
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Fig.2 Measuring section and area
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Fig.3 Relative velocity distributions on several axial sections under different running conditions
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Fig.4  Absolute velocity distributions in vaneless volute under different running conditions
(2) 0.8¢ (b)1.0Q (¢) 1.2Q

2.2 #HWmEER
SR TR b3 FR A R B ER AT A ABOR

T LA o M AT DL A 0RO L A7 A
HY 50 1% A 1 s JE , 168 8 v BE AR A I 8 i 1 TR T
(i ERVN = LD /1 0 RTIY (VA e /S S N R TS N 1
R, IR ETIAE A BR) 0L O 28 48 Jm R 23 3 [ 2]
/o s N o s F R I S R 1 e SO e

AL FE BT B, U 3l 004 B s, i A 1R
TR AR A [ 9 5 RO I, i A R HE B A
ik L R NI B2 Y1 AN L o 8 WAL
AR ST RN T 2 N BOAR AL 0 1 A 0 (ELBA
DA 00 25 2R T R e A 2 N R T R R 194 O 3
LA 5 1L G HORH 22 SR S AT (AN Schivley BB |
KBEMEAY 7 AR ST A A, AL\ 1) 364 e



84 2011 4

sof s0 |
40f 40 F
I g [
£ I g L
= 30f =30
ol )

[ ! 1 1 L ! I 1 [ 1 L !

20 30 40 50 60 20 30 40 50 60 20 30 40 50 60

Z/mm Z/mm Z/mm
(@) (b) ©)

B S AN [) 00T Bl i 2 X B 43 A (m/s )
Fig.5 Absolute velocity distributions on axial plane under different running conditions
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