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The dynamics of the fluid power drive inlet valve 

of the pneumatic motor 

Introduction. Designing combined power plants 

from pneumatic motors and internal combustion 

engines not only satisfy modern environmental 

requirements, but also significantly increase the 

efficiency of the car. An experimental model of a 

single-cylinder pneumatic motor, in which a fluid  

power  drive with electromagnetic proportional 

control was used to control the intake valve, was 

created at KhNAHU. The study of the dynamics of 

the hydraulic drive allows you to evaluate the load 

characteristics of the pump unit and to develop a 
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methodology for setting the modes of the valve 

movement in the starting mode. Problem. A review of 

publications showed a lack of studies of transient 

acceleration and steady-state operation of a 

pneumatic motor inlet valve used for hybrid 

propulsion vehicles. Method.  The method is the 

development of a non-linear mathematical model of a  

fluid  power  drive of a pneumatic motor inlet valve 

pusher, corresponding to the acceleration mode for 

subsequent dynamic analysis. The VisSim software 

package was used, analysis of fluctuations in the 

pressure of the working fluid in the pump discharge 

line, the speed and movement of the pusher, 

depending on the flow rate of the working fluid, 

taking into account the nature of the change in 

external load, inertia and friction forces, and the 

compressibility of the working fluid. The 

mathematical model includes a simulation valve 

module with a proportional electromagnet, and a 

heuristic module for loading stages in idle to nominal 

modes, which open up opportunities for a wide range 

of studies of dynamic problems. First of all, this 

refers to the start-up of the fluid power drive, in 

which non-harmonic, damped pressure fluctuations 

in the pump discharge line with significant initial 

amplitudes occur under load. The practical results. 

In the created mathematical model of a fluid power 

drive with a simulation valve module with a 

proportional electromagnet, it becomes possible to 

improve the start-up process and generate various 

control commands to build optimal valve operation 

cycles. An assessment of the adequacy of choosing 

the pumping unit is also being implemented based on 

the determination of the calculated extreme pressure 

value at start-up and its comparison with the steady-

state value in the operating mode. 

Key words: Dynamics of a fluid  power drive, inlet 

valve of a pneumatic motor, hydraulic control valve 

with proportional electromagnetic control. 
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