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Fig.1 Schematic diagram of super-high
pressure pneumatic fueling valve
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Fig.2 Test apparatus schematic diagram
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Tab.1 Parameters of poppet valve structure
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Fig.5 Flow channel shape of fueling valve when
port opening is 0. 3 mm
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when port opening is 1. 0 mm
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Fig.7 Simplified model of fueling valve (orifices in series)
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Tab.2 Experimental data of flow characteristics tests
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Fig.8 C,—p, curves of fueling valve in test 1 and 2
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Experimental Investigation on the Flow Characteristics of a
Novel Super High Pressure Pneumatic Fueling Valve

Liu Yang' Yao Xiaoxian' Song Xiaodong' Li Kun®
(1. School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China
2. Beijing Electro-mechanical Engineering Institute, Aerodynamic Technology Academy of China

Aerospace Science and Industry Corporation, Beijing 100074, China)

Abstract; The flow characteristics of super-high pressure pneumatic fueling valve, a critical component
of the fueling system, were detailed investigated by experimental way. The problems of large driving
power need,slow response and high pressure gas leakage of super-high pressure pneumatic fueling valve,
were solved by using pneumatic lever rule and self-acting sealing structure. A two-stage valve that used a
pilot solenoid valve, moderate pressure and low flux, to control a high pressure and large flow-rate poppet
valve is developed. A test apparatus with the affiliated measurement system for testing the flow
characteristics of the pneumatic fueling valve orifice were introduced. A simplified model of the flow
channel of fueling valve for different valve lift was obtained. Experimental study on the flow
characteristics of the pneumatic fueling valve with different orifice throttling area was carried out under the
condition that the pressure is higher than 10 MPa. The results show that the back pressure growth rate of
tank and the lift of valve rod have great influences on the flow characteristic of valve orifice. When valve
lift is relative taller, the gas channel could be simplified as two-stage orifices in series, the flow
characteristics are in accordance with that of ideal converging nozzle, and the critical pressure ratio is
0.5. When valve lift is relatively lower, the gas channel can be simplified as three-stage orifices in
series,, shows different flow characteristics, and the critical pressure ratio is 0. 3. Increasing the valve lift
and the injecting pressure is the most effective solution to enhance both the transient mass flow-rate and
the discharge coefficient.

Key words: Super-high pressure pneumatic Pneumatic fueling valve Transient flow Flow

characteristics  Experiment



