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Injection Feature and Engine Performance Improvement of the Direct Diesel Fuel
Injection System

2 H B, 2 H
Cheon Han Yoon, Kyung Hoon Kim

Abstract

This study has focused on using fuel injections as variables for measuring performance and
reducing exhaust gas in turbo-charger diesel engine. In experiments, we changed nozzle hole
diameter, diameter of an injection pipe, and injection timing as variable.

The results show that torque, fuel consumption and smoke are reduced as nozzle hole diameter
decreases, while NOx increases. When the diameter of injector is reduced, tarque, fuel consumption
and smoke are deteriorated, but NOx is decreased. In addition, when the time for injection is
advanced, torque, fuel consumption and smoke are improved, but the density of NOx is increased
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1. Diesel Engine
3. Smoke Meter

2. PM Analyzer
4. Gas Analyzer
5. Exhaust Surge Tank 6. Dynamometer
7. Controller 8. Data Aquisition System
9. Inlet Air Surge Tank 10. Fuel Tank
11. Cooling System

Fig. 1 Schematic diagram of experimen-

tal apparatus

Table 1 Specifications

of test engine

Items Specification
Engine type 16
Injection Direct Injection

Bore X Stroke

123.0 on <1550 om

Displacement

11,050 cc

Used fuel

Diesel fuel

Combustion chamber

Re-entrant

Table 2 Specifications of experimental

apparatus
Items Specification
Dynamometer Eddy current type

Maximum power

330 kW

Maximum torque 1960 Nm
Maximum speed 3000 rpm
Manifold air temp. | -20~60 T
Oil pressure 980 kPa
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Table 3 Specification of injection system

Parts Specifications
Pump type Bosch S3000
Pl
uneer 012 m
diameter
Plunger lead D 22+45
10.6 o#/450 rpm
(at Boost com. 450mmHg)
Control rack 39 /325 rpm
position 109 am/700 rpm
9.2 mn/1160 rpm
Automatic 05 " /700 rpm
timer 3 /1100 rpm

Table 4 Values of parameter used

Items Specification
Injection pipe dia. 920 mm, 922 mn
Injection timing 7 ,9 BTDC

90.29%x5 ~ 155°
L 9031x5 - 155"
Nozzle orifice
00.32x5 - 155°
$033%x5 - 155°
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Fig.2 Characteristics of injection at 1100rpm
(d: 00.29%5, D: 02.0-650 mm )
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Fig.3 Characteristics of injection at 1100rpm
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