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A Study on Performance Characteristics of the Developed Fuel Pump

for a Single-cylinder Four-stroke Agricultural Diesel Engine
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Abstract: The objective of this study is to design and manufacture a fuel pump with the plunger diameter of 4 mm and stroke
of 7 mm that can be mounted in a small single-cylinder four-stroke agricultural diesel engine, and to investigate the perform-
ance characteristics of the pump. The combustion pressure in a cylinder was reproduced by forming the back pressure of 1, 6,
11, 16 and 21 bar with a nitrogen gas in the home-manufactured modeling cylinder. In the experiment, the discharge pressure
was measured at the spot of 1 cm away from the discharge port of a developed fuel pump. The delivery pressure and delivery
flow rate were measured at the spot of 30 cm away from the discharge port of the pump, and the pump efficiency was
calculated. The pump motor speed was changed from 600 to 800, 1000, 1200 and 1400 rpm. It is found that the delivery feed
rate of fuel pump is increased as the rotational speed is raised, and is decreased as the back pressure, compression pressure in

the cylinder, is increased. Also, the pump efficiency is reduced as the rotational speed and back pressure are increased.
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Figure 1: Model of fuel pump for a small four-stroke agri-
cultural diesel engine

Table 1: Specifications of fuel pump for a small four-stroke
agricultural diesel engine

Item Specifications
Driving system Motor
Plunger stroke (mm) 7
Plunger diameter (mm) 4
Minimum injection pressure of pump (bar) 10
Discharge point 1
757
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Figure 2: Schematic diagram of experimental apparatus

Table 2: Experimental conditions and measuring items

Pump motor speed (rpm)| 600, 800, 1000, 1200, 1400
Back pressure (bar) 1, 6, 11, 16, 21
Fuel pipe length (cm) 30
Measured spot of |
discharge pressure (cm)
Measured spot of
. 30
delivery pressure (cm)
Measuring time of fuel
. 60
quantity (sec)
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Figure 3: Effect of pump motor speed on discharge and
delivery pressures of fuel pump as a parameter of back
pressure in cylinder
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Table 3: Theoretical delivery quantity of fuel pump for re-

spective pump motor speed at the no load

Pump motor speed | /| g0 | 1000 | 1200 | 1400
(rpm)
Delivery quantity
. 43.78 | 58.38 | 72.97 | 87.57 [102.16
(g/min)
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