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The Effect of Air and Spray Turbulence on the Flame Progress

in a D.1. Diesel Engine(])
—Combustion Chamber Design for the Use of Emulsified Diesel Qil
with Water Particles—

Joong Cheol Bang and Motoo Ohta
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Abstract

Recently, the improvement of fuel economy and the reduction of exhaust smoke and NOx have
been successfully achieved by supplying diesel engines with emulsified diesel oil with water
particles. In the present paper, the difference between the combustion of injected emulsified fuel
and that of diesel oil spray is clarified by means of taking high-speed and color photographs of
the flames in the engine cylinder. As the results, the two kinds of fuels show different combustion
behavior each other in the growth of initial flame and in the termination of combustion process
in the cylinder. Then, suitable combustion chamber design for the use of emulsified fuel is
discussed on the basis of experimental data for various distribution of spray in different kinds of
piston cavities. Some methods of clearing troubles caused by emulsified fuel injection are also
discussed on the basis of performance tests with a remodeling test engine.
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Table 1 Details of two kinds of the test engine

Items, Engine AD-8 STD-75

Purpose Flame photographing Performance testing

Bore/stroke 80/90 mm 96,/105 mm

Stroke volume 452 cm?® 760 cm®

Compression ratio 15 14

Nozzle holes 2 2o0r3

Spray angle 50 deg. 53 deg. or 2x36 deg.

Nozzle opening pressure 20 MPa 20 MPa
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Table 2 Operating conditions of flame photography
Fuel Injec. T Injec. P F Deliv. E. speed CA/frame
(@) D alone 25 BTDC 22 MPa 20 mg/st 1190 rpm 3.29
(b) E 30% 25 22 28.6 1296 3.43
() E 30% 30 16 30 1250 1.87

*D : Diesel oil, E : Emulsified fuel
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Table 3 Experimental data number in figure 8

No. 1|23 |4|5]|6 |78 9 W 11 12] 131415
Combustion chamber Fig. 2(a) type Fig. 2(b) type Fig. 2(c) type
D E DJE| D E D|E|D E
Fuel*(water %)
30% 30% 20% 130% 30% 20% 130%
Fuel delivery(mg/st, gross) 30 28.6J3£.3 EO ]%.3 30 (3012 [ 3 {33013 |2]3FH|3%
Boost pressure before inlet port(MPa) 0.15 0.15 0.18 0.15 0.18

Mean ignition t imming(deg. ATDC) |~10.4{-54]-6.31—1.8/-2.6

~-10.7-2.0)-12.5)-10.1| -9.4)-11.9| -10.6| - 14.5{—12.9| 9.7

Mean flaming duration{deg. CA) 128 )77 198 | 67 | 57

78 | 75| 134 ) 104 | 87 | 126 | 54 | 150 | 87 | 69

Injection timming(deg. BTDC) 25 30

2 25

*D : Diesel oil, E : Emulsified fuel
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