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Table 1 Design parameters of motor in electric motor-pump
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4 Table 2 Power loss under interstice viscous load
AN
36 /C /(Pa+s) /kW /kW
/mm 260 21 0.091 16 0.128 1.877
/mm 170 23 0.084 71 0.120 1.745
/mm 0.7 25 0.077 92 0.111 1. 605
/mm 105 31 0. 054 90 0.078 1.130
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Table 3 Power loss under other viscous load

/C /(Pass 1) J(Nem 1) /kW
21 0.091 16 2.566 0.409
23 0.084 71 2.433 0. 387
25 0.077 92 2. 287 0.363
31 0.054 90 1.748 0.277
40 0.039 56 1. 300 0. 206
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Fig. 4 Cross-section of motor in electric motor-pump
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Fig. 5 Mechanical characteristic of rotor
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Fig. 6 Effect of Squirrel-Cage material on

mechanical characteristic
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Numerical Analysis of Rotational Speed of Rotor of a Hydraulic Motor-Pump

JI Hong,REN Wei, SUN Dong-ning, WANG Wen-lu
(School o f Energy and Power Engineering , Lanzhou University of Technology ,Lanzhou 730050, China)

Abstract: Aimed at the 11 kW hydraulic motor pump prototype,the rotational speed of the motor rotor is
numerically analyzed by using the CFD (Computational Fluid Dynamics) technique and the RMxprt module
of the software Ansoft. The study showed that viscous load caused the load starting of the motor and thus
the loss of power,and the loss decreased rapidly with the increase of the oil temperature,and that the resis-
tivity of the rotor squirrel cage conductor material had a great impact on the rotational speed.,and the speed
of the copper squirrel cage motor increased by 81 r/min. Thus, the use of material with lower resistivity
could effectively improve the speed and efficiency of the motor pump.

Key words: Hydraulic motor pump; Motor rotor; Rotational speed; Viscous load; Squirrel-cage



