RERIL PR S BRECEY
Vol. 11, No. 9, pp. 3184-3189, 2010

£YANE e dugxe] AA5 24 29 o 28

Experimental Study on the Rotational Speed Measuring Condition
of a Gasoline Fuel Pump for a Small-Size Engine
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Abstract To develop gasoline engine fuel pump, it is needed to measure the rotational speed of the pump. In
general, because gasoline fuel pump is submerged in the fuel tank, it is difficult to measure the rotational
speed directly. Currently, there are two popular methods measuring the rotational speed. One of them is using
a piezoelectric accelerometer, and the other is using a current sensor. Originally, a piezoelectric accelerometer
had been applied to measure the frequency of the motor vibration. A current sensor is measuring current
frequency of the commutator slot. In this study, both the piezoelectric accelerometer and the current sensor
have been applied on the fuel pump to calculate the rotational speed at the same time. As a result, the current
sensor delivered highly accurate rotational speed information compared with that of the piezoelectric
accelerometer. Especially, low rotational speed region, the current sensor shows very robust measuring
characteristics. To measure the rotational speed within 1% error, the piezoelectric accelerometer needs to be set
with less then 0.5Hz datum storage interval, and the current sensor needs to be set with less then 2.0Hz datum
storage interval.
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No Part Name No Part Name

1 Pump Outlet 9 Magnet

2 | Relief Valve Ass’y |10 Spring Magnet
3 | Check Valve Ass’y |11 Outer Shell

4 Connector Ass’y 12 Upper Casing
5 Brush Ass’y 13 Bushing

6 Inner Outlet 14 Impeller

7 Armature 15 Ball Bearing
8 Flux Tube 16 Lower Casing
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Parameter specification
Sensitivity(+10%) 5.13mV/g
Measurement Range +1000g pk

Frequency Range(+5%) 1 to 10,000Hz

Temperature Range(Operating) -65 to +250°F

Output Impedance =100 ohm
Output Bias Voltage 8 to 12VDC
Discharge Time Constant 0.5 to 2.0 sec

[E 2] ARAA ARS

Parameter specification
Rated Current 30A
Output Voltage 04V £1%
Supply Voltage 12V £5%
Response Time Susec Max

Frequency Range DC 25KHz

Output Voltage

Within £0.1% | C Max.
Temperature Coef. ithin +0.1% / C Max

Zero Offset Voltage

e . ‘
Temperature Coef. Within £1.0mV/ C Max

-10 ~ +80C
-25 ~ +85C

Operating Temp.

Storage Temp.
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e 25.6 51.2k 0.5
f 12.8 51.2k 0.25
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