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A Study on the Combustion Characteristics of Ultra High Pressure Fuel
Injection System in a Diesel Engine(I)
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Abstract

The purposes of this study were to evaluate engine performance and to analyze smoke
emission characteristics for varied injection pressures and engine operating conditions of an
electronically~controlled ultra high pressure fuel injection system(UHPFIS).

It was discovered that the engine performance with the present UHPFIS was far better
than what was initially expected. And the UHPFIS permitted engine operation at air/fuel ratios
richer than 20 : 1 without increasing smoke emissions.

It was discovered that the indicated mean effective pressure was increased, while the
specific fuel consumption and the amount of soot were decreased, as the fuel rail pressures
were improved atomization of the fuel spray.

As the intake air temperature was increased from 38~205C in 38 degree increments, the
indicated mean effective pressure was dropped while the specific fuel consumption was
increased.

Z8 7]% £9] : Ultra High Pressure Fuel Injection System(Zx1g} |AE & A A), Indicated
Mean Effective Pressure(=A] BT &2 %), Specific Fuel Consumption(d &
Ab]-§), Fuel Rail Pressure(@8 #YY¢A)
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Fig. 1. Engine Schematic
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Fig. 2. Schematic of Ultra High Préssure Fuel Injection System
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Table 1. Summary of Injector Conditions Studied

Items Specifications

Engine Speed(rpm) { 600, 1000, 1500, 2000

Intake Air
Temperature(’C) 38, 93, 148, 203

Fuel Line Pressure

(MPa) 41, 6.2, 83, 103, 120

Spacer Height(mm) {0, 0.76, 1.27, 1.91, 2.03

Fuel Regular Diesel
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