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System identification of thermodynamic process for the air chamber of hydraulic ram pump
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Abstract: Based on the experiments conducted on the independently innovative hydraulic ram pump,the impacts of certain key
factors, such as thermodynamic process and water level fluctuation of the air chamber, on the hydraulic ram pump were studied.
The system identification method of the thermodynamic process for the air chamber was proposed. With the system ident ifica
tion of the measured results, the variation of polytropic exponent k was analyzed. T he results showed that the polytropic expo
nent k of the thermodynamic process is between 1. 0, indicating the isothermal process, and 1. 4, indicating the adiabatic process,
and is usually less than 1. 2, which decreases with the increasing of the delivery head. When the delivery valve is closed, water in
the air chamber can flow back into the pump body to lower the delivery flow. Through the improvement of the operr close char
acteristics of the delivery valve, the backflow can be reduced and the hydraulic performance of the hydraulic ram pump can be

promot ed.
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Fig. 1 Schematic diagram of the hydraulic ram pump
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Fig.2 Schematic diagram of the experimental platform
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Fig.3 Schematic diagram of the air chamber and liquid level meter
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Fig.4 Pressure and liquid level (h= 37 m)in the air cham ber
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Fig. 5 Identification results of the polytropic exponent k
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Fig. 6 Calculated results of p V¥ (h= 37 m)
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Fig. 7 Liquid level characteristics of different delivery heads
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