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An Experimental Study on the Intemal Flow Charactenistics
of a Jet Pump for the Smart UAV Fuel System
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Abstract

The jet pumps are widely used to transfer the fuel between the tanks in an aircraft fuel supply
system. However detailed design procedures for determining the size of components of the jet pumps
are not known so well. In this paper, the flow characteristics of the jet pump, which is applied in the
fuel transfer system for the smart UAV (Unmanned Aerial Vehicle), were experimentally investigated
using the acrylic jet pump model for the visualization of the internal flow. The pressure distributions
within the jet pump were measured, and then the loss coefficients of each part were calculated. The
effects of Reynolds number and the distances (S) between the exit of the primary nozzle and the
mixing chamber entrance were investigated. In addition, cavitation phenomena were considered through
the flow visualization inside the jet pump. As a conclusion from the experiment, the contraction shape
of the primary nozzle has a strong effect on the loss coefficient of the nozzle and the cavitation
occurrence. Cavitation starts around the nozzle exit, and then it propagates to the full flow fields of
the jet pump.
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Table 1 Jet pump dimensions used in test

Items Specifications

Primary nozzle diameter (d, mm) 2.0

Mixing duct diameter (D, mm) 6.3

Area ratio (R) 0.1

Mixing duct length (L, mm) 417
Diffuser angle (¢, deg.) 7.0
Length between primary nozzle exit 6.0

and mixing chamber inlet (S, mm)
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7. Turbine flow meter
2. Servo motor controller 8. Pressure transducer 14. Image processor
3. Motive fuel tank 9. Jet-pump 15. CCD camera

4. Gear pump & Servo motor  10. Induced flow fuel tank  16. Synchronizer

5. Surging tank 11. Turbine flow meter 17. Power supply

6. Pressure regulator 12. Pressure transducer 18. Nd-YAG laser

Fig. 2 Schematics of experimental setup
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Fig. 13 Laser sheet images at four points,
in Fig. 12
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