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An Experimental Study on the Diesel Engine Performance
with Rape Seed Oil

Ki-Rin Kwon® and Yeong-Og Oh**

ABSTRACT

A four cycle diesel engine performance test was performed with four kinds of oils such as rape seed oil. effective
micro-organism rape seed oil. activated clay rape seed oil and light oil. The experiment was conducted at full
load condition with constant injection time of the engine and the test oil temperature was maintained at 70+2°C.
The torque and the horsepower with rape seed fuel is increased about 10% compare with light seed oil at full
load condition of the engine. The emission of the smoke gas was decreased 29%. 38% and 52% compare with
light oil in rape seed oil, effective micro-organism rape seed oil and activated clay rape seed oil respectively.
Engine inspection results shows that the soot adherence amount of the cylinder head piston head is higher in
following order: activated clay rape seed oil ) effective micro-organism rape seed oil ) rape seed oil > light oil.

Key Words : LO(Light oil : Z). RO(Rape seed organism Rape seed oil : EM &#1#). CARO
(Activated clay Rape seed oil : B E #31%)
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1) §30% 100%(rape seed oil)

2) EM a0+ (effective micro-organism rape seed

oil)

3) AE $s0f(activated clay rape seed oil)
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Table 1. The properties of fuels
Fuel

Property LO RO | EMRO | CARO
Lower calorific -
value(keal/kg) 10500 | 9720 | 9740 | S.7%0
Specific gravity
(at 15C) 082 | 092 0.93 0.94
C % (wt) 8750 | 7820 | 79.19 | 79.28
H % (wt) 1250 | 11.70 | 12.00 | 12.40
0 % (wt) 0.00 | 1009 | 880 8.30
Kinematic
viscosity 480 | 51.70 | 56.60 | 59.00
(cSt. at 15C)
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Table 2. Variation of kinematic viscosity with

temperature (unit : ¢St)
Temperature(’C)| RO [EMRO| CARO| LO
15 5170 | 5660 | 59.00 | 4.80
25 49.00 | 5240 | 5420 | 4.40
35 3920 | 4300 | 4640 | 3.30
45 2450 | 3060 | 34.80 | 2.80
55 1960 | 2420 | 2950 | 230
63 1470 | 1870 | 2230 | 140
75 980 | 1240 | 1720 | L10
85 6.86 9.70 1140 | 080
95 5.88 7.80 8.80 0.70
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Fig. 1. Schematic diagram of the engine performance
test system.
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Table 3. Specifications of test engine

AdadT. Fo AQL

4 Cylinder |1 Cylinder diesel
Model X .
[tems diesel engine
" engine(J2) (ND100)
Combustion tvpe Swirl Pre-combustion
m yp chamber chamber
_ Engine 2665 79
displacement(cc)
Borexstroke | g4 5 g50 96X 110
(mm)
Compression ratio 210 20
Max.
power(PS/rpm) 80/4000 1472200
Max. torque 17 <o 10/2200
(kg - m/rpm)
BSFC(g/ps - h) 200 190
Injection timing | ATDC 7° BTDC 17°
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Fig. 2. Torque vs. engine speed for each fuels at
full load.
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Fig. 3. Brake horse power vs. engine speed for
each fuels at full load.
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