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Aiming at the cavitation phenomenon which may occurred in the centrifugal pump, caviation test was
designed to improve the service performance and operating life of forest fire-extinguishing pump. The test
was carried out on the open-type pump cavitation test system, which was mainly composed of AC
electrical dynamometer, test-control computer and pump test-bed. The AC electrical dynamometer
powered the system, drove the pump to work and transmitted the data to test-control computer for real
time reading. And by acquiring all the data at three different working conditions, including the rated
working condition, such as the pump flow, speed, the inlet pressure value, the first stage impeller
pressure value, the atmospheric pressure value and the experimental temperature, the NPSH and the first
stage impeller lift value at the three working conditions were calculated. With NPSH when the first-stage
impeller lift value decreased to 3% of no cavitation lift value as the critical one, the critical NPSH
discrimination curve at the three working conditions and the NPSH curve of forest fire pump were drawn,
then the allowable height of installation was calculated according to the hydraulic loss of the pipeline. It
provides guidance for the research and improvement of this type of fire pump’s cavitation performance.
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Fig.1 Testing system of opening cavitations
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Fig.2  Suction pipeline
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Tab.2 Cavitation test data at the small flow condition

i3 ikt SEOE WMOE gt il
(remin~") (m*-h~') FI/MPa F1/MPa ##E/m #Axhi/m

dn R

1 4803 5.763 -0.010 0.218 23.294  8.895

2 4804 5.763 -0.020 0.208 23.294 7.873

3 4804 5.755 -0.036 0.192 23.294 6.238

4 4804 5.763 -0.042 0.185 23.192 5.625

5 4804 5.772 -0.052 0.175 23.192  4.604

6 4804 5.763 -0.060 0.166 23.089 3.786

7 4 804 5.763 -0.066 0.161 23.192 3.173

8 4804 5.763 -0.072 0.154  23.089  2.560

9 4803 5.763

10 4804 5.763 -0.076 0.149 22.987 2.152
11 4803 5.763 -0.078 0.147 22.987 1.947
12 4803 5.763 -0.082 0.142 22.885 1.539
13 4804 5.763 -0.086 0.130 22.068 1.130

0
0
0
0
0
-0.074 0.153 23.192 2.356
0
0
0
0
0

14 4803 5.763 -0.090 0.000 9.195 0.721
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Tab.3 Cavitation test data at the rated flow condition

oo OReEy W/ FOE HMOE EEhR ik
5 (rrmin™') (m*-h"') Ji/MPa J3/MPa #f/m AvE/m

1 4803 7.199 -0.017 0.205 22.681 8.180
2 4804 7.199 -0.030 0.190 22.476 6.851
3 4803 7.199 -0.040 0.181 22.579 5.830
4 4804 7.199 -0.050 0.17 22.476  4.808
5 4803 7.199 -0.060 0.161 22.579 3.786
6 4804 7.199 -0.062 0.158 22.476  3.582
7 4804 7.199 -0.068 0.151 22.374  2.969
8 4804 7.199 -0.070 0.149 22.374  2.765
9 4803 7.199 -0.074 0.144 22.272 2.356
10 4803 7.199 -0.078 0.139 22.170 1.947
11 4803 7.199 -0.082 0.131 21.761 1. 539
12 4803 7.199 -0.084 0.000 8.582 1.334
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Tab.4  Cavitation test data at the large flow condition

oo feds WE/ HFOE WA EHeR R

Z (rrmin~') (m*-h™') JI/MPa Ji/MPa #%#/m Ai/m
1 4801 8.635 —0.022 0.185 21.148  7.669
2 4800 8.635 —0.028 0.178 21.046 7.056
3 4800 8.635 -0.040 0.166 21.046 5.830
4 4800 8.635 —0.050 0.157 21.148  4.808
5 4800 8.635 —0.060 0.146 21.046 3.786
6 4800 8.635 -0.063 0.143 21.046  3.480
7 4800 8.635 -0.068 0.136 20.842  2.969
8 4800 8.635 —0.072 0.131 20.740  2.560
9 4800 8.635 -0.076 0.124 20.433 2.152
10 4801 8.635 -0.078 0.055 13.588  1.947
11 4801 8.635 —0.080 0.000  8.173 1.743
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Tab.6  Allowable height of installation

9 RiE/(m®-htt) UKL /m RS /m
1 7.20 3 7.16
2 7.20 6 6.92
3 7.20 9 6. 68
4 7.20 12 6. 44
5 9.00 3 6.20
6 9.00 6 5.80
7 9.00 9 5.40
8 9.00 12 5.00
9 10.79 3 5.20
10 10.79 6 4.72
11 10.79 9 4.24
12 10.79 12 3.76
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