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Experimental Investigation of Entrainment of Ambient Gases into Diesel Spray
Jong-Yul Ha and Bong-Gon Kim

Key Words : Diesel Spray(tjo] A mi$%), Entrainment(qlE@|¢l= e), Ambient Gas(FERHE),
Ignition Delay (35 :A:83E), Fuel Injection System (#¥}/E5i4%i&), Flow Character-
istic (BN HFIL)

Abstract

A study on the mixing process of fuel with ambient gas is necessary to verify combustion
process of a diesel engine, especially the mechanism of its ignition delay. In this study, a single
shot of diesel spray was injected through either a constant pressure injection system and bypass
type injection system. Measurements were made on the flow characteristics of ambient gas and
its time history using a hot wire anemometer and a high speed camera. The gas flow direction was
determined by a smoke tracer method.

(1) The ambient gas of spray flows away at the stagnation part where static pressure value is
positive and flows in at the penetration part of a negative value with the steady entrainment
length of 0.7.

(2) The steady entrainment velocity around the spray increases from the nozzle tip to the
downstream, has the maximum value at the mixing boundary part, and represents zero at the
stagnation boundary part after which the stream flows reversely at the stagnation part.
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Table 1 Experimental conditions

Injection systems

Accumulator type

Bypass type

Injection nozzle

Single hole nozzle

Nozzle diameter (mm)

00.32

Injection nozzle
opening pressure (MPa)

22.6, 294, 39.2, 49.0 ,

11.5, 22.6

Ambient pressure
(equivalent air
pressure) (MPa)

CO, 0.89(1.35)

Hot wire(zm)

$5(tungsten)

Revolution speed of
injection pump(Hz)

10
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