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Effects of Form and Angle of Precombustion Chamber on
Performance of Agricultural Diesel Engine
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Summary

This study was conducted to determine whether or not the form and angle of the pre-

combustion chamber affected the performance of agricultural diesel engines.

Twenty different types of precombustion chambers were designed and tested using a

two way classification with four individual tests. The output power and specific fuel con-

sumption ratio at full load were measured and analyzed.
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1. #

The results of the study were summarized as follows;

The diameter of main passageway giving the best power output and specific fuel con-
sumption ratio at full load was between 5.8 and 6, Ilmm. The ratio of area of main
passageway bore to that of piston head was from 0.4 to 0, 44 percent at the highest
engine power.

The angle of main passageway giving the best power output and specific fuel consum-
ption ratio at full load was between 41 and:43 degrees.

The change of the diameter of main passageway affected the output of engine more
significantly than the change of angle, however, on the specific fuel consumption ratio
the angle of main passageway had more effect than the diameter.
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Takle 1. Specifications of the engine used
for the experiment.

Dimensions and

Items remarks

" Horizontal, water
cooled 4 cycle diesel

Type of engine

engine
No. of cylinder 1
Bore x stroke(mm) 92 x 95

Engine displacement{cc) 631
Normal output(kW/rpm) 5.9/2200

Maximum output(kW,/ = 8.5/2200

rpm)

Maximum no load speed 2400

(rpm) ‘

Compression ratio 21

Fuel " Light oil, SAE No.
2—D

Fuel injection pump ' Bosch type

Injection nozzle DN 4 S1

Injection pressure(kPa) = 13,240

Injection timing BTDC 17

' Forced lubrication
with trochoid pump

Lubricating system

Cooling system Pressured condenser
type

Speed doubling
handle by hand

Dry weight(N\) 11,314

Starting system

Table 2. Specifications of the fuel used
for the experiment.

Items ' Remarks
Flash point (°C) | sl.8
Water and sediment by volume (%) 0.05
Carbon residue at 10% residuum (%) 0.35
Ash by weight (%) 0.01
Distillation temperature 902 point 338
(§10))
Viscosity at 37.8C (CS) 4.3
Sulfur by weight (%) 0.5
Strip corrosion No. 3
Cetane No. 40
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Fig. 1. Prototype precombustion chamber.
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# : angle of main passageway
d : diameter of main passageway
0—-0’ : center line of injection

Fig. 2. Sectional view of precombustion
chamber.
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Fig. 3. Sectional view of precombustion
chamber assemkled.
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Fig. 4. Output under different diameters
of main passageway.
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Table 3. ANOVA table for output.

Source | DF Ss MS | F
d 4 o.7559i 0.1892 6.615%*
8 3 0.3108  0.1036] 3.622%*
dx6 12 0.1833' 0.0153! 0. 535ns
e 40 1.7156' 0.0286\ —

Total 79 ——! —‘ —
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Fig. 5. Specific fuel consumption under
different diameters of main passageway.
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Table 4. ANOVA table for specific fuel
consumption ratio at full load.

Source| DF | ss | mMs | F
d 4 155.8308 38 95771 6.9159%*
6 3 \ 332.%84; 110, 9895 19. 7032
dxg 12 1 54.12220 4,51 02‘] 0. 80Q7NS
e 60 | 337.9841]  5.6331 —
Towl | 79 | - —~ _
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