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Performance and heat balance of a single cylinder diesel engine

operating on biodiesel from para rubber seed oil
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Abstract

The purpose of this project is to study the performance and
heat balance of an engine using biodiesel made from rubber
seed oil and then compare with those of diesel. The engine
performance and heat balance are tested on the single cylinder
diesel engine test bed. The diesel engine is tested at full load
condition at various engine speeds. From the tested results, the
engine can be operated with biodiesel from rubber seed oil
without any problem and run smoothly as normal. It is found that
the torque and the brake horse power by biodiesel from rubber
seed oil are less than those of standard diesel by 5%. Brake
specific fuel consumption is more than that of standard diesel
about 10%. This might be the heating value of biodiesel being
lower. At low engine speeds brake thermal efficiency is more
than stand diesel about 4%. But at high engine speed (more than
1900 rpm) brake thermal efficiency is lower than diesel. Then
biodiesel from rubber seed oil and diesel mixed at 10%, 25% are
investigated. At low engine speeds (1300-1900 rpm), heat loses
in exhaust gas and cooling water is very close to those of diesel.
But at high engine speeds (more than 1900 rpm) loses in exhaust
gas and cooling water is lower than those of diesel. It may be
summarized that the biodiesel from rubber seed oil is applicable

to the engine, especially at low to medium engine speeds.
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Model D-800 (Mitsubishi Diesel Engine)
Bore x Stroke 82 x 78 mm.
NO. of cylinder 1
Piston displacement 411 cc.
Link ratio 3.54

Maximum output 8.0 PS (hp in metric) / 2400 rpm

Maximum torque 2.6 kg-m / 1900 rpm

Compression ratio 18
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Measurement Input Range of
sensor measurement (OC)
Cooling water inlet (T,) PT100QQ -50~199.9
Cooling water outlet (T;)  pT10002 -50~199.9
Suction air inlet (T5) PT100(2 -50~199.9
Exhaust gas (T,) K 0~1000
Lubricant (Ts) J 0~400
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M Tachometer.

F Load Indicator.

Dynamometer

T1  Inlet water temp. ol
ontroller.

Water tank

T2 Outlet water temp.

Fuel tank

Ts  Inletair temp.

T4 Exhaust gas temp. Surge tank

. Flow meter,
Inlet air

Ts Lubrication oil temp 3 |4 Flow meter.

Flywheel— | |
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Shaft

Fuel
(Consumptior]
meter.

Exhaust gas

Eddy-current
Dynamometer

Outlet
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Fuel properties Unit Biodiesel from
rubber seed oil
Density1 g/cm3 0.8874
Viscosity at 40°C1 mm2/s 4.456
Cloud point’ °c 3.4
Flash point' °c 187
Gross heat of combustion1 MJ/kg 39.63
Carbon residue1 Yowt. 0.22
Acid value' mg KOH/g 0.18
lodine value1 g 1,/100 g oil 82.9
Oxidation stability’ hour 7.82
Pour point1 °c 3
Total glycerol’ %wt. 0.23
Methyl Ester’ %owt. 96.4
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