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A Study on the Spontanecus Combustion Process of Spray
in Hot Air Stream

Joong Cheol Bang and Motoo Ohta

Abstract

The combustion process and the performance of a diesel engine are seriously affected by the
ignition delay period of the fuel used. Some methods for improving the combustion process in
the engine clinder are to well match the strength of air swirl with the space of sprays in the
cylinder, to blend an ignition improver in the fuel, to inject a small amount of auxiliary fuel
prior to main injection and so on. However, it is very difficult to know real combustion mech-
anism under such special conditions, because of many factors affecting on the combustion process
in practical reciprocating engine.

In the present paper, the combustion process of diesel fuel was tried to improve and observe
by making contact with varicus lean pre-mixtures in the hot air stream duct. The NO concent-
rations in their exhaust gases were also detected. This hot air stream method has an advantage

in that the spontaneous combustion process can be observed under a simplified condition.
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Table 1 Specification of main injection nozzle

Type Pintle type, NP-DN§S1
Spray angle 8°
- Needle dia. ¢5mm
Hole dia. ¢lmm

Nozzle opening pressure | 100kg/cm?
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stream duct

Main fuel delivery: 93mg/st

Auxiliary fuel delivery: 28mg/st

Injection speed: 1190rev/min

Timing of auxiliary injection: 60°CA before main

injection
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Fig. 5 Effect of the kind of auxitiary fuels on ign-
ition delay period of blue flame
Main fuel delivery: 93mg/st
{Auxiliary fuel delivery: 28mg/st
Injection speed: 1190rev/min
Timing of auxiliary injection: 60°CA bafore
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Fig. 6 Effect of the kind of auxiliary fuels on ign-
ition delay period of hot flame
Main fuel delivery: 93mg/st
Auxiliary fuel delivery: 28mg/st
Injection speed: 1190rev/min
Timing of auxiliary injection: 60°CA before
main injection

Table 2 The kind of auxiliary fuels and meanigni-
tion delay period

unit: ms

Temperature} Low temperature| High temperature
(760°C) (860°C)
Blue Hot Blue Hot

Auxiliary fuel flame | flame | flame | flame
Main fuel alone 3. 28 4.51 2.05 3.67
Diesel oil 1.52 3. 08 0. 02 1.15
n-Pentane 0. 80 3.11 0.32 2.61
n-Hexane 0.39 2.34; —0.15 1.79
n-Heptane 1. 68, 3.8 —0.18 1.46
iso-Octane 0. 80| 3.09 0.69 2.23
Toluene 2. 47, 3.93 1.38 3.10
Methyl alcohol 2.79 4.38 0.93 2.31
Ethyl alcohol 1. 74 3.12 0.5 2.44
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Fig. 7 Effect of the kind of auxiliary fuels and the
temperature of air on NO concentration
Main fuel delivery: 93mg/st
Auxiliary fuel delivery: 14mg/st
Injection speed: 1190rev/min
Timing of auxiliary injection: 20°CA before
main injection
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