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Abstract— To determine the effect of intake air temperature 

on performance of a diesel engine, a study consists of intake 

air at variable temperature. The Experiment was conducted 

on Multi fuel, single cylinder, four stroke, Experimental 

engine connected to eddy current type of dynamometer for 

load arrangement. The experimental results show that there 

was a significant relation of the intake air temperature with 

performance of the engine. Increasing the intake air 

temperature Brake power, Mechanical efficiency, brake 

thermal efficiency and indicated thermal efficiency were 

increase where indicated power, fuel consumption and 

specific fuel consumption were decrease. Impact of intake 

air is noticeable when temperature of air is high such as 

55ºc. 
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I. INTRODUCTION 

In the vicinity of future, it is probable that diesel powered 

engines will be used more extensively due to its higher 

thermal efficiency and high fuel economy compared to 

gasoline engines. It is perceptible that the air intake mass 

flow rate shrinks when the engine power decreases. In diesel 

engine, supercharge or turbocharger is widely used to 

increase air flow rate to the engines and hence the 

volumetric efficiency. At higher temperature, charge density 

can suffer and combustion temperatures can become too 

high. This can limit engine output. If temperatures are too 

low, starting the engine at low temperatures can be 

problematic. Lower intake air temperatures tend to cause 

poor carburetion, sometimes even leading to carburetor 

icing, especially under full load operation. In addition, the 

intake of very cold raw air will also delay the warm up of 

the engine during cold start, thereby prolonging operation in 

a poorly lubricated state. Lastly, a quick warm up is 

important because the emission of exhaust pollutants is 

much higher when the engine runs cold. However, the 

increase of charge air temperature is in other way could 

possible improve the fuel vaporization in engine. Disparity 

of combustion and engine performance will be presented in 

a systematic way with changes in inlet air temperature. 

Decreasing of intake air temperature also expanded the 

ignition delay, which caused a abruptly combustion phasing 

and slighter crest cylinder pressure.[1] The overall 

consequences have shown that increase air temperature has 

considerably affected of the engine specially at high load. 

II. LITERATURE REVIEW 

No of papers are available of the past many years related to 

intake air temperature effects on compression ignition 

engine. Alam et al.(2005) did study on “Effects of Inlet air 

Temperature on Parformance and Emissions of a Direct 

Injection Diesel Engine Operated with Ulter Low Sulfur 

Disesl Fuel” expermintes were conducted with a 

commercially six cylinder, water cooled ,turbocharged, 

direct injection engine. Engine efficiency decreased and 

exhaust gas temperature increased with increase in inlet air 

temperature. The authors also confirmed that the fuel 

consumption increased with an increase in inlet air 

temperature. Approaches and conclude the best one out of 

all tdeblurring and denoising techniques [1]. Mamat et 

al.(2010)  did study on “Effect of Boost Temperature on the 

Performance and Emissions of a Common Rail Diesel 

Engine Operating with Rapeseed Methyl Ester (RME)”  His 

experimental result was that the increase of inlet 

temperature lead to the reduction of in-cylinder entrap mass 

and therefore reduced the oxygen and heat capacity of the 

charged air. This has resulted in an enlarge of BSFC at low 

load but slightly lower the BSFC at part load when the 

charge air temperature is increased [2]. pan et al.(2015) did 

experiment on “The impact of intake air temperature on 

performance and exhaust  emissions of a diesel Methanol 

dual fuel engine” An experimental research was conducted 

to observe the mutual effect of intake air temperature and 

methanol substitution ratio on performance and emission 

characteristics of a diesel methanol dual fuel engine. The 

authors concludes that Decreasing of intake air temperature 

also prolonged the ignition delay, which caused a later 

combustion phasing and smaller peak cylinder pressure. For 

the majority testing points, the indicated thermal efficiency 

increased with increasing intake  air temperature. 

supplementary increase of intake air temperature  would 

reduce the indicated thermal efficiency [3]. 

III. EXPERIMENT SETUP AND PROCEDURE 

Experiments were carried out on multi-fuel, single cylinder, 

four stroke, research engine connected to eddy current type 

dynamometer for adjusting the load. The procedure method 

of the engine can be changed according to fuel with some 

necessary modification. The engine disclaimer is listed in 

Table 1[5]. Figure 1 show a diagram of the engine, which 

has been converted for diesel fuel operation. Indicated 

power, BMEP, IMEP, friction power, brake thermal 

efficiency, indicated efficiency, Mechanical efficiency, 

specific fuel consumpation, A/F ratio, heat balance and 

combustion analysis are obtain by engine. 

Intake air temperature is increased by heating coil 

which was place inside heating chamber. preferred intake air 

temperature was achieved by using capillary type thermostat 

which have temperature range from 30ºc to 110ºc.intake air 

temperature was also measured by thermostat which was 

attached at heating chamber and inlet manifold of 

experimental engine for continues monitoring the 

temperature of intake air. 

Engine Type Single cylinder,4 stroke, water cooled 

Bore 87.5mm,110mm 
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Stroke(mm) 

Displacement 661 cc 

CR  range 12:1-18:1 

Power 3.5 kw 

Speed 1500 rpm 

Injection 

variation 
0-25 Deg BTDC 

Dynamometer Type eddy current, Water cooled 

Propler Shaft With universal joint 

Air Box 
M S fabricated with orifice meter and 

manometer 

Fuel Tank 
Capacity 15 lit, type: with duel 

compartment 

Calorimeter Pipe in pipe 

Table 1: Engine Technical Specifications [4] 

A. Experimental Engine Test Rig 

 
Fig. 1. Experimental set up 

As Shawn in figure 1 Air box of engine is connected with 

air heating chamber where inlet air get heated by heating 

coil which is placed on insulator material at bottom of the 

chamber. Temperature regulator is placed on top of chamber 

for regulating or maintaining desired inlet air temperature. 

two thermostats continuously attached with system to 

monitoring the temperature of intake air. one thermostat is 

attaches at heating chamber and other at inlet manifold of 

engine. During the experiment, the engine speed Speed is 

measured by the data coming from Rotary encoder of engine 

setup and The pressure inside the cylinder is measured by 

rising edge or falling edge of Digital rotary encoder wave. 

B. Experimental Procedure 

Testing of engine has been done with diesel mode and 

readinghas taken. During experimental constant 

compression ratio 16:1 is taken and 1500 rpm taken as 

constant rpm for changing load at range 1,3,5,7,9 and 

measured the performance of engine by measuring fuel 

consumption, generated voltage &   ampere, rpm,  and inlet 

air temperature at every load conditions. Performance 

parameter like brake power(BP), specific fuel 

consumption(SFC), Indicated thermal efficiency(ITHE) are 

brake thermal efficiency(BTHE)  calculated. 

IV. RESULTS 

Various parameter of engine performance on diesel at 

varying load and varying intake air temperature range like 

35ºc,45ºc or 55ºc are determine. The normal values of each 

engine performance parameters are accessible below in 

detail. 

A. Brake Power 

 
Fig. 2: Load vs. Brake Power for diesel 

Figure 2 shows the correlation between the brake load (%) 

and brake power (kW) developed by the engine while 

operating on diesel. The brake power developed by the 

engine was found increasing with increase in brake load and 

somehow remain unchanged to intake air temperature. 

Maximum brake power generated at 1500 rpm with 

this engine is 2.6 KW at engine load 9 kg, with increase in 

intake air temperature from normal room air temperature BP 

start to increase 0.1 kw at when engine load is 5kg.The more 

variation in brake power is observed at intake air 

temperature 35ºc as compared to normal room air 

temperature. Thus with increase in intake air temperature BP 

of diesel engine is also increase. 

B. Specific Fuel Consumption 

Figure 6.5 represent specific fuel consumption for diesel 

with increase in intake air temperature.  

 
Fig. 3:  Load vs. Specific Fuel Consumption 

it is seen that with increase in intake air 

temperature  Specific Fuel Consumption is decrease at lower 

load range but when engine load increase specific fuel 

consummation for all temperature remain almost constant.  

C. Brake Thermal Efficiency 

 
Fig. 4: Load vs. Brake Thermal Efficiency 
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Figure 4 shows relation between the load and Brake thermal 

efficiency. Brake thermal efficiency is inversely 

proportional to SFC so Brake thermal efficiency increase 

with increase in intake air temperature because SFC is 

decrease with increase in intake air temperature. BTHE is 

increase with increase in load and temperature. 

D. Indicated Thermal Efficiency 

Figure 6.9 represent relationship between load and indicated 

thermal efficiency for diesel. it is seen that indicated thermal 

efficiency at 45ºc inlet air temperature. ITHE is directly 

proportional to indicated power so with increase in intake air 

temperature such as 55ºc indicated thermal efficiency of 

diesel is decrease due to decrease in indicated power. 

 
Fig. 5: Load vs. ITHE for diesel 

E. Mechanical Efficiency 

 
Fig. 6: Load vs. Mechanical efficiency 

It cleared from figure 6 that with boost in intake air 

temperature and load Mechanical efficiency initially at 

lower intake air temperature it is decrease but when 

temperature of intake air is increase such as 55ºc mechanical 

efficiency is further increase. At 55ºc Mechanical efficiency 

of system is highest because with increase in intake air 

temperature indicated power of the engine is decrease at 

55ºc inlet air temperature. 

V. CONCLUSIONS 

An experimental research was conducted to investigate the 

effect of intake air temperature on performance of diesel 

engine. The research gives following results.  

Increase in intake air temperature results in 

decrease in indicated power but brake power is somehow 

increase. Specific Fuel consumption is decrease with 

increase in air temperature. At a higher load range SFC 

became somehow constant. Brake thermal efficiency and 

indicated thermal efficiency is increase with increase in 

intake air temperature and load. Indicated thermal efficiency 

is higher at 45ºc inlet air temperature. 
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