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Abstract; Aiming at the problems of the typical pump-controlled motor system in hydrostatic driven
construction and agricultural equipment, such as the continuous power losses of the low-pressure circuit
and that the loop temperature is subjected to the varying loads and tank temperature greatly, an energy-
saving thermal management method was proposed based on the cooperation control of adjustable charging
and flushing circuit (ACFC). Firstly, electric proportional constant-pressure variable pump and electric
proportional throttle valve were introduced into the low-pressure circuit of the pump-controlled motor
system to realize the adjustment of the flushing flow and the automatic adaptation of the charging flow,
which provided the freedom for the loop temperature control. Secondly, based on the experimental data,
the heat generation model of the pump-controlled motor system was established through the power loss
method. Thirdly, a thermal management method based on feedforward + PD feedback control algorithm

and system heat generation model was introduced to control the loop temperature. Finally, the pump-
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controlled motor speed control strategy based on power following was introduced to carry out experimental
comparison tests at different loads and different initial temperatures between typical pump-controlled motor
system and the pump-controlled motor system based on ACFC. The results indicated that the established
heat generation can realize the real-time estimation of the heat generation power of the pump-controlled
motor system, and the estimation accuracy was within + 10% , which verified the correctness of the
established system heat balance model. Furthermore, under the premise that the ACFC had certain
margin of heat dissipation, the thermal management method can effectively reduce the power consumption
of the low-pressure circuit by 24. 7% ~ 66.7% , while making the loop temperature control accuracy up
to £0.5°C , and increasing the total efficiency by 0.9% ~ 3.9% , which verified performance of the
proposed method in terms of loop temperature control and energy saving. The thermal management
method based on ACFC can provide an idea and method for the energy saving control and thermal
management of the hydrostatic driven construction and agricultural equipment.

Key words: pump-controlled motor system; hydrostatic system; energy-saving; adjustable charging and

flushing circuit; thermal management
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Fig.1 Schematic of typical pump-controlled motor system
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Fig.2 Schematic of pump-controlled motor system based on ACFC
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Tab.1 Parameters of system main components
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Tab.3 Power consumption comparison of low-pressure

circuit
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C (N-m) kW kW kW kW % %

30 0.72  0.25 12.48 11.38 65.3 3.9

30 50 0.84 0.28 17.84 16.66 66.7 3.2
70 0.84 0.37 22.63 21.71 56.0 2.1

30 0.73 0.27 12.74 10.70 63.0 3.9
40 50 0.75 0.33 16.61 16.01 56.0 2.6
70 0.80 0.36 22.01 21.17 55.0 2.0

30 0.64 0.31 10.62 10.41 51.6 3.1
50 50 0.70  0.47 16.77 16.01 32.9 1.4
70 0.85 0.64 20.72 21.61 24.7 0.9
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