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Investigation on field test of energy performances of
large pumping station

Qiu Baoyun' Feng Xiaoli' Zhu Qingyuan® He Zhongning' Ge Qiang'
(1. School of Energy and Power Engineering Yangzhou University Yangzhou Jiangsu 225127 China; 2. Jiangsu Water Conservancy
Project Construction Bureau Nanjing Jiangsu 210029 China)

Abstract: In order to directly obtain operation parameters energy performances of large pumping sta—
tions were determined on the spot and analyzed. The discharges of water pumps were measured with
five-hole probes and ADCP( acoustic doppler current profiler) . Pump assembly head input power of e—
lectrical motors and pump assembly efficiency were obtained through the data measured by measuring
apparatus of the pumping station. The test precision of discharge and efficiency was analyzed. The effi—
ciency conversion methods from model to prototype of the pump and the pump assembly were checked.

The results indicate that the velocity distribution in cross section measured with five-hole probes can re—
peat very well which stands for the actual axial velocity distribution in cross section. The test precision
of the discharge and the efficiency could be controlled within 2. 0% which could meet the demand of
field test of large pumping stations. The pump discharge and pump assembly efficiency are 11. 837 8
m’ /s 55.998% respectively when pump assembly head is 1.73 m which meets the design demands of
the pump assembly. The efficiency of prototype pump and pump assembly is obviously higher than that
of model respectively because of size effect and could be predicted accurately based on model efficien—

cy by related suitable formulas.
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Tab.1 Discharges measured with ADCP
Q/(mS,S— Er/% Q'/(m:;‘s?l) M Q;/(mB'Sil)
09:38 ~09:43 12.2
1 13 13.0 1 13.00
09:43 ~09:47 13.8
10: 08 ~10: 12 13.6
2 11 12.9 1 12.90
10:12 ~10: 15 12.2
11:01 ~11: 04 56.2
3 5 57.7 5 11.54
11:03 ~11: 06 59.2
11:59 ~12:01 57.2
4 4 58.4 5 11.68
12:01 ~12: 04 59.6
13:05 ~13:09 47.5
5 9 45.6 4 11.40
13:09 ~13:12 43.7
13:59 ~14:02 46.1
6 2 45.6 4 11.41
14:02 ~14:05 45.2
15:10 ~15: 14 45.7
7 5 44.6 4 11.16
15:14 ~15:17 56.0
15:42 ~15:45 58.4
8 4 57.2 5 11.44
15:45 ~15:48 56.0
16:39 ~16:42 46.3
9 8 48.2 4 12.05
16:42 ~16:45 50.1
4.3
1 ADCP 2 H, ;0 » 0,
2% ~13% ADCP ; Qo ;0
6.8% _
5, = |9 =% 10095, ADCP
ADCP o
5, = | L =% 100%. 2
0
N 3
ADCP 0.32%
1 1.65%;5 2.12%
3.09% 5
VADCP 2.12%
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Tab.2 Comparison of discharges measured
Q/(m* +s7") 5/% 4.89%.
H,/m
¢ 0, Qo 8 5, S Moody
1.73 11.8378 11.68 11.8756 0.32  1.65 L-m (D, 4
1.98 11.4407 12.05 11.6885 212  3.09 1 -my (Dp) (4)
‘e mw Dy Dy N
4.4 . Moody
3
D 1/5
P Py 77P=1_(DM) (1 =mny). (5)
z, zy H, . r
(5) 11.837 8 m’/s
3
Tab.3 Electricity parameters and water level of 84.04%
pumping station field test 84.04% x 65.78% = 55.28%
kW /m 0.72%.
H,/m
P P Z, Zy N
3 12:20 371  8.459  2.51 0.78 1.73
5 16:40 409  7.880  2.76  0.78 1.98 4.5.3
4.5 >
4.5.1
3.7 m.
10.16 m*/s 72.737% Hutton
5 10
506. 484 kW. 7]OP=1_(1_7’0M)(0.3+0‘7X Dy " [Hy
Dy A H,
H, 1.73m 3 (6)
11.837 8 m’ /s 371 kW “Mor Mou .
8.459 kW yHy Hy N
94.45%
(371 +8.459) x94.45% =358.399 kW Any = Mop ~ Mows (7)
9.8 x11.837 8 x1.73/358.399 =55.998% e = My + Anp. (8)
51.347%
9.8 x11.837 8 x1.73/(371 +8.459) =52.89% . 56. 187%
4.5.2 0. 189
11.837 8
m’ /s 2.63 m 77.7% 4.6
1.73/2.63 =65.78%. o, =
77. 7% % +1.0%;
65.78% =51.11%. 8, =+0.5%; S =+
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