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Experimental sudy on flow in the pump. sump using PV

SHAO Chun-lei, GU Bogin, CHEN Ye

(College of -Mechanical ‘and Power Engineering,
Nanjing University of Technology-;Nanjing 210009, China)

Abstract : Particle image velocimetry (PIV) system, pump experimental facility and test
scheme wereintroduced. An experimental investigation of pump sump internal flow was per-
formed at-five different flow rates by meansof PIV. The velocity vector distribution wasob-
tained, and the characteristic parameters on the outlet section and the instantaneous volume
flow rate on theinlet section were calculated. The resultsindicate that , the velocity distribu-
tionis uniform in the/inlet and non-uniform in the outlet , and biased flow phenomenon ap-
pearsin the outlet of the pump sump. Under the scope of the investigation, axia velocity
distribution uniformity on the outlet sectionisimproved and the velocity-weighed average bi-
as angle decreases with the increase of flow rate. The instantaneous volume flow rateisim-
pressvely pulsatile and presents the Gaussian distribution, and the relative pul sation ampli-
tude iswithin 6 %. The mean flow ratein alonger period agrees with the flow rate measured
by the turbine flowmeter. Thisconfirmsthat the PIV system can be applied to measure the
instantaneous volume flow rate and investigate the unsteady characteristics.
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PIV ' Ha =32 m, g = 1450 r/'min,
' ( 2 1S80-50-315
) . 150 mm %
150 mm x 230 mm
1 1
1.
1.1 PIV
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Table 1 Main dimensions of the test pump

PIV 1 g

’ Din/ MM 80.0

' Do/ mm 50.0

. . D1/ mm 80.0

E D2/ mm 315.0

b/ mm 20.0

b/ mm 20.0

SN0 T m—— o/ () 120.0
[ 245 ) 2% B/ () 27.0
B2/ (°) 35.0

to/ mm 5.0
I/ mm 218.0
1 PIV D3/ mm 324.0

Fig.1 Schematic diagram of PIV measurement system s/ mm 38.0
@,/ (°) 10.0
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n Table 3 Satigtical results of \characteristic parameters
_ ( Z Vaarctan ;VLL] on the inlet section of, pump sump
6 =~ > (2)
3
Z Vai Q/ (m /h)
' 5 10 15 20 25
Vii
Qu/
,m/ s. 524 9.74 14.32 19.18 24.06
(m*/ h)
Q/
(1) (2) , 5.21 9.70 14.28 19.08 23.98
5 (m*/ h)
' 8/ % -0.57 -0.41 -0.28 -0.52 -0.33
2

Table2 Satigtical results of characteristic parameters
on the outlet section of pump sump

Q (m®/h)
5 10 15 20 25
Vamax
0.32 0.63 0.91 1.29 1.64
I (/9
Vamin
0.19 0.34 0.72 0.94 1.28
/ (m/9)
n/ % 70.76 76.52 83.22 90.45 95.39
O mex/ (°) 22.10 20.09 16.11 11.45 7.01

B nin/ (°) 0.85 0.54 0.62 0.40 0.61

9/() 10.05 9.22 7.06 4.73  2.51

emax emin » Vamax

Vamin . 2

Frax/ % 5.6 4.3 5.2 3.7 5.5

3 Q ;
Q PIV 5 =
QL-Q 100, PV
Qo
Q Q ,
PIV
PIV
, PV
, 6% . 4
25 mi/h
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Fig.4 Histogram of relative flow rate fluctuation
intensity distribution
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