A Study on the Injection Characteristics of Fuel Supply System of Diesel Engine
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Abstract

It has been a principle research topic on the diesel engine development to increase the
efficiency and the performance of engine to satisfy the user's needs for high reliability and
durability. Howerever, recently with the worldwide concerns at the global climate change and
environmental protection, the main target in the diesel engine research has been changed to
solve the exhaust emission problem in order to satisfy the strict emission regulations.

To reduce the pollutant for the diesel engine, the researchs on the combustion chamber is the
most important and has to be performed first of all. The diesel fuel injection system plays major
role to air-fuel mixing process and influences engine output, themal efficiency, reliability, noise,
and emissions. The experimental studies were conducted by varying the various parametric
conditions and the results were campared with the computation and calculated results by using
the fuel injection simulation program developed during previous research.

From the experiments, the matching technique of a fuel injection pump and nozzle was
conducted to understand under the various parametric conditions. Also, the relations between
needle lift and wave propagation characteristics in high pressure pipe were examined. The
basic design data from the experimentations and computation works would be applied to actual

design works of diesel fuel injection system.
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Table 1 Previous Study on Diesel Engine Injection System
Author SYSTEM Validation Parameters
Goyal (14) - In Line Pump with Hole Type Nozzle - Pump Pressure
- Distributor Pump with Hole Type Nozzle - Nozzle Pressure
- Injection Rate
- Needle Lift
Narcic and - Fridmann & Maier Company Stand - Pump Qutlet Pressure
Kovacic (16) - In - Line Pump with Hole Type Nozzle - Nozzle Inlet Pressure
- Delivery Valve Lift
! - Injection Rate
- Nozzle Needle Lift
Gibson (15) - System for Caterpillar's 3116 Engine - Nozzle Pressure
- Pump - Line - Nozzle System and Unit Injetor | - Injection Rate
Scullen and - GM Unit Injetor - Injection Pressure
Hames (10) - Injection Rate
- Needle Lift
Kumar et al(17) | - Tractor Engine Fuel Injection System - Injection Pressure
- Injection Rate
- Needle Lift
- Pumping Chamber Pressure
Matsuoka - Bosch In- Line Pump with Pintle - Injection Rate
et al (24) Type Nozzle (DN4sl) - Needle Lift
- Throttle Nozzle (DN4SD24) - Delivery Chamber Pressure
- Hole - Type Nozzle (DL0s301) - Nozzle Chamber Pressure
Erdmann and . Bosch VE Type Distributor Pump with - Pumping Chamber Pressure
Schindler(11) Pintle Nozzle (VW Golf Diesel) - Delivery Chamber Pressure
Hole Type Nozzle - Nozzle Chamber Pressure
- Needle Lift Injection Rate
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Table 2. Type of Fuel Injection System Using the Simulation

Type !
Injection Pump KP PFR 1K ?
Maker : Disel K1G1
Machinery
Nozzle | KP DN4SK1

Pintle Type Nozzle

Dimensions

Diameter of Plunger : 7 mm
Diameter of Delivery Valve : 5 mm
Spring Constant of Delivery Valve : 12.7 kg/cm
Maximum Lift of Delivery Valve : 3.4 mm
Mass of Delivery Valve : 2.87 gram

Maximum Dlsplacement of Plunger 7 mm

Diameter of Needle Valve : 5 mm
Max > Needle Lift : 0.7 mm

fuel pump
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Fig.5 Schematic diagram of Experimental Apparatus
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Fig. 13 Effect of Pipe Diameter on Needle Lift
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(Pintle type nozzle, L=600mm, RPM = 600,
Openning pressure = 175kg/cm?)
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Fig. 14 Effect of Injection Pipe Length on Needle
Lift and Pipe Pressure
(Pintle type nozzle, ¢=1.5, L=1000mm,
Openning pressure = 135kg/cm?)
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