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The Effect of Injection Pressure Variations on the Smoke and Fuel Consumption
in a Small HSDI Diesel Engine with Common Rail Injection System
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ABSTRACT

Great attentions are paid to HSDI diesel engine for passenger cars because of its high thermal
efficiency. The most interesting research in HSDI diesel engine developments is focused on
applying common rail system as a fuel injection equipment. In this study, a series of tests are
carried out to investigate the effect of injection pressure variations on the smoke and fuel
consumption in a small HSDI diesel engine with common rail system. As a result of this study it
is concluded that there is an optimum rail pressure dependent on combustion system such as nozzle
type, combustion chamber geometry.

F7]&-89 : HSDI diesel engine(31<: A &2 ] Al qlA), Injection pressure(F ALY E),
Common rail, Thermal efficiency(& & &), Fuel consumption(d 842 %)

Nomenclature
Xiw : penetration with swirl Cq : discharge coefficient
Xt : penetration without swirl Q : flow rate
v : fuel jet velocity A : flow area
h : nozzle hole diameter Prail : rail pressure

Ap : pressure difference or MEIP
tign  © ignition delay

7 : relative density of fuel during 1.4 2

injection
pc : density of air during injection AR EANY A WL 7 AR dAdA
wy : angular velocity of bowl contents o H|3} SEES U 3 AS7 ol 2 B
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Table 1 Specification of test engine

) D! Diesel Single Cylinder
Engine Type )
Engine
Bore X Stroke 755 X 835
Breathing System 4 Valve TCl
Valve Train DOHC
FIE Common Rail
0.143 X5 (305¢c/30s),
Test Nozzle 0.125X 5 (245¢cc/30s),
(Flow Rate) 0.135x5 (245¢c/30s),
0.132 X5 (265c¢/30s)
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Fig.1 Schematic diagram of test equipment
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Fig. 7 Relative location between combustion bowl and

spray when fuel is injected before 10 crank angle
( 4000rpm, Rail Pressure : 960 Bar )
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Fig. 8 Cylinder pressure and heat release rate with
the change of nozzle flow rate ( 4000 rpm,
IMEP : 9 Bar, Prail : 1100Bar )
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Fig. 9 Smoke dependence on flow rate at full load
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