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Application of Fuzzy Quasi-sum Operator in Detecting
Performance Status of Selfpriming Pump
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2. School of Mechanical and Power Engineering Harbin University of Science and Technology Harbin 150080 China)

Abstract: In order to accurately evaluate the performance state of the selfpriming pump under different
conditions and better balance the influence of selfpriming pump performance parameters on the performance status
of the overall pump system this article takes a 80707 model self-priming pump as the research object and a new
Sugeno fuzzy quasi-sum operator and fuzzy integral are proposed and applied to the new method of fuzzy probability
operation. Firstly the fuzzy probability value of the performance state of the single water pump is obtained by using
this method. Then the fuzzy comprehensive evaluation method is used to effectively evaluate the evaluation set of
the performance status of each pump. Finally the obtained fuzzy probability values are compared with the
comprehensive evaluation results and the experimental results are very consistent thereby verifying the reliability
of the method and overcomes the limitations and ambiguities of the fuzzy comprehensive evaluation method in
practical applications.
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Tab.1 Data of performance Index factors of self-priming pump

/(m3eh~") /m /(remin ") /hp 1% /s

1 49.963 1 70. 012 2900. 154 19. 961 70. 196 58. 124
2 50.011 70. 005 2900. 012 20. 008 70. 201 58. 01

3 49.9533 70. 025 2899. 987 19.975 70. 128 58. 098
4 50. 034 4 69. 973 2900. 116 20.032 70.216 57.967
5 49.9157 69. 981 2 899. 963 20.014 70. 234 57. 875
6 50.002 5 70. 022 2899.971 19.987 70. 185 58.109
7 50.0132 69. 964 2899. 953 19.958 70.197 57.852
8 49.968 7 69. 997 2900. 108 20. 024 70. 209 57.963
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Tab.2 Membership degree of performance index of self-priming pump
1 0.3993 0.7869 1 0.0405 0.6415 1
2 0.8029 0.6721 0.2935 0.6757 0.688 7 0.5809
3 0.316 8 1 0.169 2 0.2297 0 0.904 4
4 1 0.1475 0.8109 1 0.8302 0.422 8
5 0 0.2787 0.049 8 0.756 8 1 0.084 6
6 0.7313 0.950 8 0.089 6 0.3919 0.5377 0.9449
7 0.8214 0 0 0 0.6509 0
8 0.446 5 0.5410 0.771 1 0.8919 0.764 2 0. 408 1
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Tab.3 Coefficient of variation and weight corresponding to performance indicators

/(m?eh~") /m /(remin ") /hp 1% /s
49.9827 69.9974  2900.033  19.9949 70.195 8 57.999 8
0.036 6 0.0213 0.0749 0.0268 0.029 1 0.098 1
0.0007 0.000 3 2.582E05  0.0013 0. 000 4 0.0017
0.1640 0.068 0 0.005 8 0.299 6 0.0929 0.378 5
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Tab. 4 Fuzzyprobability of pump performance status 2
PeA) 1 10
1 0.994 2 1 6 3
2 0.738 0 8 10_0'6 10_0'3
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Fig. 1 Diagram of performance state evaluation

of eight single water pumps
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