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Abstract— Diesel engine play important role in field of 

power and energy. This paper deals with the fuel inlet 

temperature which is affected on engine parameter. It is 

observed that the BSFC for with and without preheating fuel 

can shown that the best BSFC can obtain at 400C 

temperature 1.53 to 0.31kg/Kwhr but the 500Ctemperature 

BSFC also nearly equal 1.51 to 0.27 kg/Kwhr.BTE increase 

with increase engine load for with and without preheating 

diesel fuel from the observation the BTE were 36.07%, 

27.65%, 33.73%, 32.15% respectively. After the Pre heating 

the best BTE are at 450C temperature. The mechanical 

efficiency of preheating fuels various 6.88% to 56.89% at 

different engine loading condition. The best efficiency can 

obtain at 400C temperature for all loads.  
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I. INTRODUCTION 

In today’s World the Energy Consumption has been 

increased due to rapid growth in Industrialization and 

Individual mobility. Such causes a growth in transportation 

sector owing increased fuel consumption and environmental 

problems. Transportation is an extremely important element 

for the day-to-day functioning of any country. Without 

transportation the entire country would, literally, come to a 

standstill. It is virtually impossible to imagine life without 

some form or mode of transportation. Privately owned cars, 

motorcycles, trucks, public buses and subways, Trains, 

planes and boats are all a daily part of our lives. However, 

most of us know That transportation, though necessary, is 

also causing harm to the environment and to our health. The 

exhorting anticipation of additional improvements in diesel 

fuel and diesel vehicle sales in future has forced to upgrade 

the technology in terms of power, fuel economy, and 

emissions. In the development work effect of elevated inlet 

fuel temperature of diesel fuel on performance 

characteristics of four strokes direct injection diesel engine 

of different compression ratio, no of cylinder, rated power 

and engine cooling. Fuel preheating and effect of preheating 

was investigated engine running on heated fuel in study. The 

fuel preheating technique offers advantage of easy 

conversion of the normal diesel engine to work effectively. 

During this work extends the experimental investigation to 

diesel engine running on diesel fuel under the normal 

environmental conditions and also different inlet 

temperature condition because it is important to investigate 

effects on engine specifications and operating conditions as 

well. Brake thermal efficiency, exhaust gas temperature, 

Brake specific fuel consumption and preheat conditions for 

diesel oil. Overall, effects by preheated fuel on engine 

performance were discussed. 

II.   LITERATURE REVIEW 

The diesel engine operate by many type of fuel like, addible 

oil, non-addable oil, with and without preheating fuel. The 

literature study of different researcher is give guideline to 

study of preheating system. Nwafor (2003) evaluated the 

effect of increasing fuel inlet temperature on emission and 

performance of a single cylinder, unmodified diesel engine. 

Result shows there was no major difference in BSFC 

between diesel fuel operations when it running on unheated 

vegetable oil at low loading conditions but increases of 

BSFC with heated fuel operation as the load was also 

increase. The Brake Thermal Efficiency (BTE) slight failing 

when running on heated vegetable oil compared to unheated 

oil operation. The HC emissions of the plant oil fuels were 

low compared to diesel fuel on test result [2]. Pugazhvadivu 

et al (2005) studied BSEC was improved by preheating the 

WFO and the main reason for this may be the reduction in 

viscosity and better spray atomization. An upgrading of 17% 

and 1.9% in BSEC achieve using WFO (75 
0
C) and WFO 

(135 
0
C), respectively. But minimum BSFC was 28% higher 

at 30 
0
C of WFO. The Brake Thermal Efficiency is higher 

compare to unheated WFO. The BTE at WFO 75
0 

C was 

25.26% and WFO 135
0 

c was 26.79%. The NOx emission 

was increased with the increase in the fuel inlet temperature. 

The NOx emission was 20 to 23 % high. The CO emission 

was 0.58 to 0.48% decreases with increase temperature [3]. 

Lee K B et al (2010) studied of preheated Jatropha oil 

highest brake thermal efficiency was found at 100 
0
C. Peak 

thermal efficiency for PJO 40
0
C, PJO 60

0
C, PJO 80

0
C and 

PJO 100
0
C was 26.17%, 26.44%, 27.4% and 27.69% 

respectively whereas peak thermal efficiency of diesel was 

28.51%. BSFC of preheated Jatropha oil parameters are 

superior to unheated Jatropha oil. Preheated Jatropha oil, 

NOx emissions were increased. CO, HC, CO2 emissions 

from unheated Jatropha oil were found higher than diesel 

fuel while preheated Jatropha oil use [1]. Kalam, M. A et al 

(2004) study carried out, increasing water from 1% to 3% in 

preheated CPO increases CO emission from 0.0731 to 

0.0773 in volume percent. The raising water contains from 

1% to 3% in CPO decreases the exhaust NOx level from 179 

to 174 ppm at 10
th

 engine operation. The small difference is 

mainly due to the small reduction in combustion 

temperature caused by water emulsions. The PM and 

Deposit also with slightly increase with increase temperature 

with water contain [4]. Agarwal D et al (2007) experimental 

study increasing the inlet fuel temperature the BSFC 

decreases as the fuel injection pressure increases from 180 

bars to 200 bars. Thermal efficiency was found to increase 

with increasing fuel injection pressure from 180 bars to 200 

bars. However, increase in fuel injection pressure from 200 

bars to 240 bars showed decrease in thermal efficiency. 

Maximum thermal efficiency (31.75%) was found at fuel 

injection pressure of 200 bars. CO2, CO, HC, and smoke 

opacity were higher for Jatropha oil compared to that of 

diesel. These emissions were found to be close to diesel for 

preheated Jatropha oil [6]. 
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III. EXPERIMENTAL SETUP AND PROCEDURE 

The experiment were conduct on a single-cylinder, 4-Stroke, 

water-cooled diesel engine of 5 HP rated power. The engine 

is coupled to a rope brake dynamometer through a load cell. 

Diesel fuel can preheat by exhaust heat with the help of 

preheating coil (see in fig A). 

A. Technical specification: 

TABLE 1 

Maker’s name Apex Innovation, Kupwada , India 

Type of Engine 
Single cylinder 4 stroke diesel 

engine 

No. of cylinder 1 

No. of stroke 4 

Cylinder diameter 80 mm 

Stroke  length 110 mm 

Speed 1500 rpm 

Lubrication Oil SAE 30 

Power 5 hp or 3.7 kW 

Fuel injection pressure 190 kgf/cm
2
 

CR range 12:1 to 18:1 

Fuel system Direct injection 

Injection point 

variation 
0 to 25

0 
 BTDC 

Fuel Oil High Speed Diesel Oil 

Cooling Water cooled 

 

 
Fig. (A) : Fuel preheating set up 

B. Preheating Set up Parameter:  

TABLE 2 

System Parameter Diameter  mm 

Exhaust pipe or Probe diameter 42 

Coil inner diameter 4 

Coil Outer diameter 5.4 

Coil wall thickness 0.7 

No. of Turn 90 

C. Methodology :  

In this experiment, diesel engine connected with the rope 

brake dynamometer. By using a dynamometer, varies the 

load on the engine and gas analyzer is utilized to quantify 

the emission from exhaust gas. The readings are taken by 

varying the load (1 to 11kg) and varying fuel inlet 

temperature (30
0
C,40

0
C,45

0
C,50

0
C). To perform this 

experiment first select fuel at atmospheric temperature 

(30
0
C) with different varying load condition and then 

experiment were carried out with three different 

(40
0
C,45

0
C,50

0
C) inlet temperature. The fuel consumption, 

performance (break thermal efficiency, brake specific fuel 

consumption, brake power) data were recorded.   

IV. RESULTS AND DISCUSSION 

A. Break specific fuel consumption  

BSFC decreased in all experimental conditions with 

increasing engine load. This reduction in BSFC can be 

explained by the fact that as the engine load increases, there 

was continuous improvement in combustion quality and 

efficiency. With increasing engine load and increasing 

injected fuel quantity, which burned more efficiently 

therefore fuel consumption per unit brake power produced 

i.e. BSFC decreased .Air-fuel ratio decreased with 

increasing engine load in CI engines due to injection of 

higher fuel quantities in every engine cycle. 

 

 
Fig.4.1: Load v/s BSFC 

In figure 4.1 shows the Brake Specific fuel 

Consumption at different fuel Inlet temperature, BSFC 

maximum at no load condition but when load as well as Fuel 

inlet temperature Increase BSFC decrease continuously. 

Without preheating 30
0
C the BSFC various 1.42 kg/Kwhr – 

0.24 kg/Kwhr. Where after the increase fuel inlet 

temperature at 40
0
C, 45

0
C, 50

0
C same as diesel fuel it 

decrease but at temperature rise the bsfc are best at 40
0
 C 

temperature. 

B. Break thermal efficiency (BTE) 

Brake Thermal efficiency is the ratio of the power output to 

the energy supply through fuel injection. BTE increase with 

increase engine load for with and without preheating diesel 

fuel from the figure 4.2 the BTE were 36.07%, 27.65%, 

33.73%, 32.15% respectively. After the Pre heating the best 

BTE are at 45
0
C temperature.  
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Fig. 4.2:  Load v/s BTE 

V.   CONCLUSIONS 

Main objective of present investigation is that evaluate 

suitability of diesel oil (unheated and preheated) as an 

extended fuel for the CI engine and to evaluate the 

performance characteristics of   engine. Experimental results 

show that, It is observed that the BSFC for with and without 

preheating fuel can shown that the best BSFC can obtain at 

40
0
C temperature 1.53 to 0.31kg/Kwhr but the 

50
0
Ctemperature BSFC also nearly equal 1.51 to 0.27 

kg/Kwhr. BTE increase with increase engine load for with 

and without preheating diesel fuel from the observation the 

BTE were 36.07%, 27.65%, 33.73%, 32.15% respectively. 

After the Pre heating the best BTE are at 45
0
C temperature. 

The mechanical efficiency of preheating fuels various 

6.88% to 56.89% at different engine loading condition. The 

best efficiency can obtain at 40
0
C temperature for all loads.  
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