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Abstract:  

This paper presents studies related to engine oil performance in internal combustion CI engine. Engine oils are used to reduce the 

friction and fuel consumption, to increase power output of the engine and for reduction in exhaust emission in the engine. For the 

analysis of engine oil performance different oils can be compared by preparing heat balance sheet. The literature revealed that the 

most important parameter in the engine is lubricant, speed and load and with the help of many different methods like blending the 

engine oil, adding additives to engine oil or using best suitable oil it can get the control on performance of engine. 
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1. INTRODUCTION 

 

1.1  Engine 

An internal combustion engine has become most popular in 

today’s industry. Its application varies from water pumps to 

power generation as well as automobiles and many other 

mechanical industries. Taking into consideration its 

importance the engine plays a vital role in industry for one or 

the other purpose. Engine’s performance has a direct effect on 

various factors in industry like productivity, profit, time 

management, finance, down time etc. The parts on which 

engine’s outcome is directly concerned are its cylinder, 

cylinder head, piston crankshaft, camshaft, connecting rod etc. 

The condition of these parts is the major source of wear and 

tear in engine. These parts are continuously in rotary as well 

reciprocating motion while in contact with each other which 

causes a lot of friction development. Since these parts are 

made of various metallic alloys which may result in corrosion 

and rusting of engine parts. These problems if ignored can 

cause knocking and indirectly can result in breakdown of 

engine. 

 

 
Figure.1. Reciprocating internal combustion engine. 

 

1.2 Types of oil  

1.3.1 Mineral oils 

Lubricants with mineral base have been in wide use for over a 

century. They displaced animal and vegetable oils after 

becoming readily available at low cost as byproducts of 

kerosene refining from crude oil, production of which rapidly 

expanded in the second half of nineteen century. 

Improvements in refining technology combined with 

development of property enhancing additives since last five 

decades have led to a broad range of mineral lubricants which 

performs satisfactorily in most applications. Mineral oil is 

substance of relatively low value and it produced in very large 

quantities. Mineral oil is available in light and heavy grades, 

and can often be found in drugs stores. Mineral oil is used in 

variety of industrial/ mechanical capacities as a non-

conductive coolant or thermal fluid in electric components as it 

does not conduct electricity, while simultaneously functioning 

to displace air and water. 

 

1.3.2 Synthetic oils 

Synthetic lubricants were first synthesized, or man-made, in 

significant quantities as replacement for mineral lubricants and 

fuels by German scientists in the late 1930s and early 1940s 

because of their lack of sufficient quantities of crude for their 

primary military needs. A significant factor in its gain in 

popularity was ability of synthetic-based lubricants to remain 

fluid in the sub-0 temperatures of the Eastern front in winter 

time, temperature which caused petroleum-based lubricants to 

solidify owing to their higher wax content. The use of 

synthetic lubricants widened through the 1950s and 1960s 

owing to a property at the other end of the temperature 

spectrum, the ability to lubricate the aviation engines at 

temperature that caused mineral-based lubricants to break 

down. In the mid-1970s, synthetic motor oils were formulated 

and commercially used for the first time in automotive 

industry. The same SAE systems for the designating motor oils 

viscosity also applies to synthetic oils. The synthetic oils are 

derived from Group III, Group IV or some Group V bases. 

Synthetics consist classes of lubricants like synthetic esters as 

well as others like GTL (methane gas-liquid) (Group V) and 

polyalpha-olefins (Group IV). More purity and therefore better 

property control theoretically indicates synthetic oil has better 

mechanical qualities at extremes of high and low temperature 

range. The molecules are made soft and large enough to retain 

good viscosity at higher temperatures, yet branch molecular 

structures interfere with solidification and therefore allow flow 
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at lower temperatures. Thus, although viscosity still decreases 

as temperature increases, this synthetic motor oils have a 

higher viscosity index over traditional base. There specially 

designed properties allow a wider temperature range at higher 

and lower temperature and often include a lower pour point. 

Tests show that synthetic oil performs better as it ages because 

of higher viscosity index. They produce particulate matter 

which may block the engine components as the oil becomes 

weak. 

 

1.3 Significance of lubrication and cooling system 

As per the literature survey it was found that lubrication and 

cooling are the major factors which affects the brake power 

output of the engine. In diesel engine most heat is generated 

during power stroke which increases the internal temperature 

of engine. To facilitate smooth functioning of engine and 

provide protection against corrosion and rusting, lubrication is 

required. This lubrication is mainly provided in form of 

lubricants called as engine oil. To carry away the heat 

generated inside the engine, jackets are provided around the 

path through which heat travels and in this jacket coolant is 

filled which absorbs the heat and travels to radiator for 

cooling. We know that in case of compression ignition 

engines, combustion of air and fuel takes place inside the 

engine cylinder and hot gases are produced. The temperature 

of gas is around 2300-2500°C. This temperature is very high 

and may cause burning of oil film between the moving parts 

and may result into seizing of the engine. So, this temperature 

must be reduced at which the engine will work most 

efficiently. 

 

From the research the following observation were made: 

(a) About 20-25% of total heat generated is used for producing 

brake power (useful work). 

(b) Cooling system is designed to remove 30-35% of total heat. 

(c) Remaining heat loss is due to friction and exhaust gases. 

 

2. EXPERIMENTAL SETUP 

 

For the purpose of this project a single cylinder water cooled 

CI engine was used. Rope break dynamometer was used during 

test to apply the load. For engine cooling individual water lines 

were used. Thermocouples are provided for measuring 

temperatures. A fuel measuring system consists of fuel tank on 

a stand, burette and a three way cock. Air consumption is 

measured by air box, which is fitted with a standard orifice and 

a U-tube water monometer that measures the pressure inside 

the tank. The other apparatus used for measuring are 

tachometer, stopwatch and liquid measuring flasks. 

 

2.1 Procedure: 

Before starting the engine turn on the water supply for engine 

cooling and keep it on for 2 to 3 minutes. After water has fully 

circulated in the cooling water jacket turn the fuel supply on 

from three way cock. Make sure manometer has the sufficient 

amount of water level. Also check the burette is also filled with 

the fuel. Turn the engine on with no load condition. Keep it 

turned on without load for minimum 5 minutes. Check all the 

temperature sensors are working properly. Now apply the load 

on engine with the help of rope break dynamometer. The load 

applied should be effective enough to affect speed of engine. 

Now note down the reading on the weights of rope break 

dynamometer. Check the rpm of the engine using tachometer 

and note it down. Now turn off the fuel supply from the fuel 

tank and open the supply from burette. And note down the time 

for 10cc of fuel consumption using stopwatch. Now check the 

manometer readings in U-tube. Note down all the required 

temperatures from the temperature measuring box. Now 

measure the time required for 1 liter of water from cooling 

jacket. And also measure the time required for 1 liter water 

from calorimeter outlet. Make sure that all the reading have 

been noted down properly. Now release the load from engine. 

And after that turn off the engine. Keep the cooling water 

supply open for several minutes to cool down the engine. 

 

2.2 Specifications of engine: 

Fig -2 shows the engine setup which was used to perform the 

tests. 

 

 
Figure.2. Engine setup. 

As per the manual provided by engine manufacturer 

specifications of same are as follows: 

 

Table.1. Engine specifications 

 

Make Bharat engine 

Bore 80 mm 

Stroke 110 mm 

Rated speed 1500 rpm 

Maximum B.P. 3.7 KW (5 H.P.) 

Compression Ratio 16.5 : 1 

Orifice Diameter 30 mm 

Fuel Diesel 

Brake drum diameter 0.3 m 

Rope diameter 0.025 m 

Equivalent diameter 0.325 m 

 

3. RESULTS AND DISCUSSIONS 

 

The test was carried out on engine using 3 different grades of 

oils 20W40, 15W40 and 10W40. It helped us to observe the 

temperatures of water used for cooling engine, exhaust gases 

and water flowing through calorimeter. Also time taken for 

10cc unit fuel consumption was measured to calculate the mass 

flow rate of fuel and time taken for 1 liter of water flow 

through engine water jackets and calorimeter was observed 

which gave the mass flow rate of water through cooling jacket 

and calorimeter. Manometer reading was taken to measure the 

mass flow rate of air. These observations were used to 

calculate parameters like heat supplied, brake power, heat lost 

due to cooling water, heat lost due to exhaust gases and 

calorimeter. These parameters were used to prepare heat 

balance sheet. Further the graphs were plotted to observe the 

performance. 
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Table .2.  Final observations table 

 

Types of oils 20w40 15w40 10w40 

KJ\min % KJ/min % KJ/min % 

Heat supplied 424.29 100 424.76 100 391.579 100 

Heat equivalent to brake power 87 20.504 88.98 20.962 93 23.75 

Heat carried away by cooling water 115.28 27.17 102.337 24.11 106.26 27.13 

Heat carried away by exhaust gas 139.036 32.76 131.8368 31.08 122.4479 31.27 

Heat carried away by calorimeter  2606355 6.27 30.4405 7.16 30.6821 7.83 

Unaccounted losses 56.3366 13.27 70.88 16.69 39.1891 10 

 

Charts of the observations: 

 

 
Chart -1: Heat supplied to engine (KJ/min) 

 

 
Chart -2: Heat utilized for brake power (KJ/min) 

 

 
Chart -3: Heat carried away by cooling water (KJ/min) 

 
Chart -4: Heat carried away by exhaust gases (KJ/min) 

 

 
Chart -5: Heat carried away by calorimeter (KJ/min) 

 

 
Chart -6: Heat lost due to unaccounted reasons (KJ/min) 
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4. CONCLUSION: 

 

1) From the research it was concluded that out of the 

three oils considered for tests 10W40 proves to be the most 

suitable oil for the single cylinder diesel engine. 

 

2) Brake power developed was 93 KJ/min which was 

highest in comparison with other two oils. 

 

3) Heat carried away by exhaust gasses and unaccounted 

losses are least which is 122.4479 KJ/min and 39.1891 KJ/min 

respectively. 

 

4) 10W40 also came up with highest brake thermal 

efficiency which is 23.75%.  
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