‘/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

RJET Volume: 05 Issue: 05 | May-2018

www.irjet.net

p-ISSN: 2395-0072

EXPERIMENTAL RESEARCH OF OIL TEMPERATURE CONTROL SYSTEM
IN MOTORCYCLE ENGINES

C.K. Ashik kumar!

L2year M.E Thermal Engineering, Govt. College of Engineering Salem, India

Abstract - The article presents the results of experimental
research of oil temperature control system in motorcycle
engine as a means of implementation of the refrigeration
system in the oil filter of the engine. The effect of cooling in
the motorcycle engine oil by the refrigeration system was
determined experimentally. In most of the sport motorcycles
or which are above 200cc there is a certain amount of heat
dissipation in the rider’s leg. It is proved, that the
application of this system with the recommended design
parameters and operating modes, ensures the engine’s
smoothness and a reduced amount of heat dissipation in the
rider’s leg. The cooling system consists of an evaporator coil,
condenser coil, and a compressor. The main motive of this
cooling system is to maintain the engine oil temperature at
an optimum level thereby maintaining the oil viscosity. This
system also controls the engine overheating and also
enhances the heat dissipation from the combustion
chamber. In this setup, the cooling system uses an external
power source for functioning. If this system is implemented
successfully, then there will be a reduction in the wear and
tear of the engine internal parts due to the optimum level of
engine oil viscosity. As a result of the various test (with
R134a and R12), there is a substantial amount of reduction
in engine oil temperature compared to the conventional
system. This setup has demonstrated that it is possible to use
this concept in real-time applications if it is redesigned
according to the engine specification.

Key Words: Engine oil temperature control, cooling
system, optimum viscosity, vapour compression
refrigeration system.

1. INTRODUCTION

In most of the sports motorcycle or which are
above 200 cc there is a certain amount of heat dissipation
in the rider’s leg which will cause a heat burn and
inconvenience while riding. The high-performance
motorcycle engines consist of a high compression ratio, so
there is always large amount of heat dissipation to the
rider’'s leg. The prolonged use of these kinds of
motorcycles will make the rider uncomfortable to ride in
urban areas. In order to solve this problem, a vapor
compression refrigeration system is implemented in order
to cool the engine oil or to maintain the engine oil
temperature to an optimum level. A suitable compressor
and refrigerant is selected. The evaporator coil is
redesigned until the cooling effect is achieved. And also
this is an attempt to reduce the engine overheating and to
avoid engine seize and also to reduce the wear and tear of

the engine’s internal components. If the system is
implemented properly then there will be a lot other
benefits like extended life period, extended engine oil
service, and there will be less heat radiation to the rider.

2. EXPERIMENTAL SETUP
2.1 Engine

The Victor GL engine manufactured by TVS is
selected for my project. The main reason for this engine is
because of the oil filter position. In the Fig 2.1 the oil filter
cap is near to the crank case and also it is easily accessible.
If the oil filter is placed beneath the crank case then it will
be difficult to access the area and for machining purposes.
The evaporator coil will be wound over the engine oil
filter.

Fig -2.1: TVS - victor GL engine

2.2 Modifications in engine oil circulation

The normal engine oil circulation without any
alteration in the engine. Generally the oil is pumped from
the oil sump and passes through the oil filter and then
reaches all other parts of the engine in order to lubricate
them and also to dissipate heat from the combustion
chamber. The fig 2.2 shows the normal engine oil
circulation without any alteration in the engine. Generally
the oil is pumped from the oil sump and passes through
the oil filter and then reaches all other parts of the engine
in order to lubricate them and also to dissipate heat from
the combustion chamber.
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Fig - 2.2: Schematic diagram
2.3 Modification in engine oil filter and evaporator coil

If the diameter of the coil is increased then there
will not be sufficient space to accompany the coil. In order
to fit the coil inside the oil filter the oil filter should be
redesigned. The evaporator coil can also be fitted by
machining the oil filter case. Boring the oil filter case is not
appreciable hence the oil filter is redesigned.

(LS

Fig -2.3: oil filter with evaporator coil
Dimension of the evaporator Coil

*  Diameter of the coil 5.5mm
*  No of windings 9
* Internal Diameter of the winding 35mm

The evaporator coil diameter is identified through trial
and error method because in conventional vapor
compression  refrigeration  system the ambient
temperature of the evaporator coil will be always less
compared with the condenser coil. But in this condition
the evaporator coil is placed in an environment which is
hotter than the condenser coil. In this setup it is used to
accelerate the heat dissipation. The engine oil obtains heat
from various factors like combustion chamber, frictional
heat by the internal components and also it loses from
various conditions like conduction through the engine

components and convection through the ambient air flow.
So considering these factors the evaporator coil is
designed by trial and error method. This work is mainly
demonstrated to find out whether the concept is working
or not. The redesigned evaporator coil is implemented in
the experimental setup and the test was conducted once
again to find out the engine oil temperature difference.

2.4 Experimental setup

The total experimental setup is shown in the fig
2.4. In four wheelers and heavy vehicles there is a
dedicated engaging and disengaging mechanism to
activate and run the air conditioning unit and it extracts
power from the engine. There is a certain amount of
reduction in engine power because of compressor load
and increased fuel consumption. There will be many
problems if the same system is implemented in this
motorcycle engine for activating the cooling system and it
requires more mechanical components thereby increases
its cost. This conventional method will not be effective and
efficient. It is a hectic process so initially the cooling
system is operated by the external power supply and then
it may be altered in the future work based on the
conditions.The engine’s exhaust port is facing towards the
compressor which will spit fire and exhaust gases will be
blown on the compressor. Due to the lack exhaust pipe a
sheet metal is fixed in-between the compressor and
engine. The sheet metal will block all the exhaust gas and
it will isolate the compressor and capillary tube. The
exhaust pipe is not included in the experimental setup
because it is not mandatory. The expansion valve is
required component in the vapor compression
refrigeration system. In this experimental setup the
capillary tube is used as an expansion valve. Two
refrigerant filters are also used in this system for seamless
functioning of the refrigeration system. The wiring system
for the spark plug supply is should be grounded in order
to avoid accidental shocks. In this experimental setup the
ground wire is fixed to the stand in which the engine and
the compressor is mounted.

Fig -2.4: Experimental setup
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3. RESULTS
3.1 Engine oil temperature test with R134a

The engine oil temperature test is conducted
under various engine speeds and with constant ambient
air temperature. For each level of increment in the engine
speed the speed is maintained for 3 minutes and then the
engine oil temperature is noted down by using a
thermometer. The test was conducted with 12 different
engine speeds. In this test R134a is used as a refrigerant.
The result was noted down in the table 3.1.1 and 3.1.2

Table-3.1.1: engine oil temperature test without cooling

system
Time Speed Oil Temperature
S.No. . o

(min) (Rpm) (0
1 3 1250 31
2 6 1500 36
3 9 2000 43
4 12 2500 50
5 15 3000 54
6 18 3500 59
7 21 4000 66
8 24 4500 75
9 27 5000 82
10 30 5500 94
11 33 6000 102
12 36 6500 109

Table - 3.1.2: Engine oil temperature test with cooling
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Chart - 3.1: Difference in engine oil temperature

According to the above test results there is an average
temperature drop of about 7-8°C at different engine speed.
The obtained result is sufficient for the real time
implementation of the system in engine.

3.2 Engine oil temperature test with R12

The engine oil temperature test is conducted under
various engine speeds and with constant ambient air
temperature. For each level of increment in the engine
speed the speed is maintained for 3 minutes and then the
engine oil temperature is noted down by using a
thermometer. The test was conducted with 12 different
engine speeds. In this test R134a is used as a refrigerant.
The result was noted down in the table 3.2.1 and 3.2.2.

Table - 3.2.1: Engine oil temperature test without cooling

system
system
oil
SN Time Speed Oil Temperature S.No Time Speed Temperature
.NO. . ) . . 5
(min) (Rpm) (0 (min) (Rpm) (0 0
1 3 1250 25 1 3 1250 32
2 6 1500 30 2 6 1500 37
3 E 2000 35 3 9 2000 45
4 12 2500 41 4 12 2500 52
> 15 3000 46 5 15 3000 55
6 18 3500 47 6 18 3500 60
7 21 4000 58 7 21 4000 67
8 24 4500 66 8 24 4500 75
9 27 5000 73 5 27 000 83
10 30 5500 86 10 30 500 ot
11 33 6000 96 11 33 6000 103
13 39 7000 116
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Table - 3.2.2 :Engine oil temperature test with cooling

system
i Oil Temperature
S.No. Tu‘ne Speed (Rpm) op
(min) (0
1 3 1250 25
2 6 1500 30
3 9 2000 37
4 12 2500 44
5 15 3000 49
6 18 3500 52
7 21 4000 59
8 24 4500 67
9 27 5000 74
10 30 5500 83
11 33 6000 94
12 36 6500 99
13 39 7000 106
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Chart - 3.2 : Difference in engine oil temperature.

According to the above test results there is an average
temperature drop of about 7-8°C at different engine speed.
The obtained result is sufficient for the real time
implementation of the system in engine. The obtained test
results are much better when compared to the test
conducted with previous evaporator coil.

4. CONCLUSIONS

In this study, an ideal vapor compression refrigeration
system was considered and the engine oil temperature
test was conducted at various engine speeds for a
particular time period with R134a and R12 as refrigerant
in static condition. The major findings contained in this
work are as follows:

e The total experimental setup for the engine oil
temperature test was fabricated and tests were
done successfully.

e Asaresult of the test there is an average
temperature drop of 7-89C of the engine oil when
R134ais used as a refrigerant.

© 2018, IRJET | ImpactFactorvalue: 6.171 |

e The critical temperature of the refrigerant R134a
is found out to be 101°C and this critical
temperature is not enough to cool the engine oil
when the engine is running at higher speed.

e Asaresult of the test there is an average
temperature drop of 8-99C of the engine oil when
R12 is used as a refrigerant.

e The implementation of this concept will increase
the lifetime of internal mechanical components by
proper lubrication and also enhance the
smoothness of the engine.

e This setup has demonstrated that it is possible to
use this concept in real-time applications if it is
redesigned according to the engine specification.
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