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Abstract The fuel pump mounted on the engine in the vehicle is consist of the outer and inter rotors, and
which inhales fuel from the inlet port and supplies it to the outlet port. In this study, it is carried out the
analysis and test of the fuel pump with rotors to evaluate its performance. It is analyzed the flow characteristics
of the fuel pumps with numerical simulation in their inlet-outlet angles of 0, 15, 30 degree. After it is
determined whether it has the best flow characteristics, its vibration characteristics is analyzed. The flow rate of
a pump in the inlet-outlet angles of 0 degree is 191.0 LPH(Liter per hour) which is the largest. and its
vibration is calculated to be 0.866 "¢ In the results of vibration test, it is known that the vibration of the
research pump is smaller than that of the existing one. And the natural frequencies of two pumps is nearly
same. Therefore it is known that the performance of the research pump is superior.
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[Fig. 1] Scheme of fuel pump
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[Fig. 2] The model in the flow analysis
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1497



AV 4ot BA) A3 A4S, 2012

(a) Outer Rotor

(b) InnerRotor

(28 4] nRA5S 4 BY

[Fig. 4] The model in the natural frequency analysis
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[Table 1] The analysis results of 3 models

Inlet-outlet port Pulsation Flow rate
angle [°] [cc/rev] [LPH]
0 0.037 191.0
15 0.047 188.6
30 0.056 178.6
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[Fig. 6] The results compared with flow rate of 3 models
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Natural frequency [Hz]
Mode
Outer rotor Inner rotor
1 9140 44250
2 9145 44298
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[Fig. 8] The mode shape in the vibration of outer rotor
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[Table 3] Maximum vibration of fuel pumps

[unit : W¢]
Pump A Pump B
Pump condition
12v 13v 12v 13v
With oil 0.16 0.22 0.14 0.15
Without oil 0.94 0.97 0.53 0.71
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[Fig. 11] Vibrations of pump A & B at 12V
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[Fig. 12] Vibrations of pump A & B at 13V
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