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A Study on Effects of the Nozzle Shape and. Injection
Timing in a Diesel Combustion

Cheon Han Yoon, Kyung Hoon Kim

~ Abstract

The characteristics of engine performance with fuel injection system in D.I. diesel engine were
studied in this paper. A fuel injection system has an important role in the performance and emission
gas in a diesel engine. In this peper, an experimental study has been performed to verify the effect of
the performance and the emission gas with the factors such as diameters of an injection nozzle hole,
diameters of an injection pipe and injection timing in the fuel injection system.

The authors have obtained the results that optimizing the factors of fuel injection system is

significant to enhance the performance of the engine system and consumption ratio of fuel,
smoke, and NOx.
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Fig. 1 Nozzle protrusion & Spray angle
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2. PM Analyzer
4. Gas Analyzer

1. Diesel Engine
3. Smoke Meter
5. Exhaust Surge Tank 6. Dynamometer

7. Controller 8. Data Aquisition System
9. Inlet Air Surge Tank 10. Fuel Tank
11. Cooling System

Fig. 2 Schematic diagram of experimental
apparatus

Table 1 Specifications of test engine
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Table 3 Specifications of tester bench

Items Specification
Electric Motor 15 kW AC200 V
Speed Range 50~3500 rpm
Fuel Supply Motor | Geared Motor
Tachometer 0~9999 rpm
Stroke Counter 100~9900 Stroke
Mass Cylinder 0~200 cc

Table 4 Specifications of test pump

Items Specification
Engine type L6
Injection Direct Injection
Bore X Stroke 123.0 e x155.0 =
Displacement 11,050 cc
Compression ratio 17.1:1
Used fulel 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

Items Specification

Type 53000

Cam lift 11 =

Plunger diameter ¢12 mm
Plunger lead D22+45 ox
Mean injection rate | 38 mi/deg.
Pre-stroke 47 m

Opening pressure 1.88 W

Table 5 Specifications of test nozzle

Items Specification
Type DLL-S
Hole diameter X N | #0.29%5
Spray angle 156°
Opening pressure 216 W




Table 6 Values of parameter used

Items Specification
Injection pipe dia. | $20 mm, ¢2.2 nn
Injection timing 7 .9 BTDC
Nozzle orifice $0.29%5 - 155,
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