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Abstract: 

Diesel engine plays a dominant role in the field of power, propulsion and energy. The diesel engine is a type of internal 

combustion engine ,more specifically it is a compression ignit ion engine ,in which  the fuel ignited solely  by the high tempera ture 

created by compression of the air-fuel mixture. The aim of this paper is to make various changes into inlet manifold to improve 

engine performance, reduce consumption and also reduce emissions. Now a day all modern automobiles have to satisfy all strict  

environment constraints along with the standard of fuel economy in consideration with competitiveness of overall world market . 

There are various parameters which affect engine performance such as combustion rate, combustion chamber designs, 

compression ratio, and fuel in jection pressure, quality of fuel, inlet manifold, and also intake temperature. Th is paper include 

different orientation of intake manifold which is major factor affect ing the parameters and performance of engine. The main 

problem related with the combustion in C.I. engine is to get the homogeneous mixture of fuel and air. A ir motion in CI eng ine 

influences the atomization and distribution of fuel in jected in the combustion chamber. This air-mot ion and all other subsequent 

in-cylinder flow field structure developed are greatly influenced by the design and orientation of the Intake Manifold. From 

literature survey, it will be shown that the in cylinder flow field structure is greatly influenced by varying the orientation of the 

Intake Manifold which  will d irectly  affect  the performance and emission of the engine and certain orientation of the intake 

manifold can be optimized fo r the enhancement of performance with least emission. 
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I. INTRODUCTION  

 

A diesel engine is one type of heat engine which comes under 

the category of internal combustion (I.C) engines uses the heat 

of compression to initiate ignit ion for burning the fuel in jected 

into the combustion chamber during the final stage of 

compression. The diesel engine has the highest thermal 

efficiency of any regular internal or external combustion 

engine due to its very high compression ratio. In Direct  

injection diesel engines fuel is injected direct ly onto the 

compressed air and gets mixed depending upon the motion of 

the air in the chamber. Air is directed into the cylinder through 

the inlet  manifold  and this air flow is one of the important 

factors controlling the combustion process. It governs the fuel-

air mixing and burn ing rates in  diesel engines. Air enters the 

combustion chamber of an I.C engine through the intake 

manifold  with h igh velocity. Then the kinetic energy of the 

flu id results in turbulence and causes rapid mixing of fuel and 

air, if the fuel is injected d irectly  into the cy linder. The 

increased turbulence causes better cooling of the cylinder 

surfaces thereby reducing the heat loss to the surroundings. 

The heat from the cylinder walls get absorbed by the air 

supplied during suction and used for reducing the delay  period  

thereby increasing the thermal efficiency of the engine. In-

cylinder flow field structure in an internal combustion engine 

has a major influence on the combustion, emission and 

performance characteristics. Fluid  flows into the combustion 

chamber of an I.C engine through the intake manifo ld with  

high velocity. Then the kinetic energy of the fluid resulting in  

turbulence causes rapid mixing of fuel and air, if the fuel is 

injected direct ly into the cylinder.  

For the better results the changes into intake manifold are 

essential for better mixing  of air and fuel .By proper mixing  of 

the mixture the combustion rate get increase and also the 

efficiency of the engine increases. The different changes in the 

inlet manifold concern with the changes in the geometry, by 

using guide vanes, inclination of the intake manifo ld .By 

comparing this different intake manifolds we get the result 

that is which in let manifold gives the optimum results. 

 

II. COMPRESSION IGNITION ENGINE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure. 1. Working of four stroke c.i. Engine  

A four-stroke engine is an internal combustion (IC) engine in 

which the piston completes four separate strokes while turning 

a crankshaft. A  stroke refers to the fu ll travel of the piston 

along the cylinder, in either direction. The four separate 

strokes are termed: 

 

Intake: This stroke of the piston begins at top dead center and 

ends at bottom dead center. In this stroke the intake valve 
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must be in the open position while the piston pulls an air-fuel 

Mixture  into the cy linder by producing vacuum pressure into 

the cylinder through its downward mot ion. 

 

Compression: Th is stroke begins at B.D.C, o r just at the end 

of the suction stroke, and ends at T.D.C. In this stroke the 

piston compresses the air-fuel mixture in preparation for 

ignition during the power stroke (below). Both the intake and 

exhaust valves are closed during this stage. 

 

Power : Th is is the start of the second revolution of the four 

stroke cycle. At this point the crankshaft has completed a full 

360 degree revolution. While the piston is at T.D.C. (the end 

of the compression stroke) the compressed air-fuel mixture is 

ignited by a spark plug (in a gasoline engine) or by heat 

generated by high compression (diesel engines), forcefully  

returning the piston to B.D.C. This stroke produces 

mechanical work from the engine to turn the crankshaft. 

 

Exhaust: During the exhaust stroke, the piston once again  

returns to T.D.C from B.D.C while the exhaust valve is open. 

This action expels the spent air-fuel mixture through the 

exhaust valve. 

 

III. LITERATURE S URVEY 

 

S.L.V. Prasad, et al. [1] has performed experiments on single 

cylinder 4-stroke water cooled engine at  constant speed of 

1500rpm. The turbulence is achieved in the in let manifold by  

grooving the inlet manifold with a helical g roove of size of 1 

mm width and 2 mm depth of different p itches to direct the air 

flow. The tests were carried with different configurations by 

varying the pitch of the helical groove from 2 mm to 10 mm in  

steps of 2 mm inside the intake manifold. Thus there are 

different configurations of the intake manifold with different  

helical groove pitches which were tested. The Configuration  

MM8 enhances the turbulence and hence results in better air -

fuel mixing  process among all the configurations of diesel 

engine. As a result, the thermal efficiency is increased and 

SFC and soot emission are reduced also there is better fuel 

economy due to improved and complete combustion for MM8 

configuration hence reduction in emissions. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure. 2. Comparison of smoke densities with different  

configurations of inlet manifold 

Dr. Pankaj N.Shrirao, et al.[2] , has worked on the air swirl 

created by directing the air flow in intake manifo ld on single 

cylinder 4-stroke engine performance as well as its exhaust 

emissions. Experiments were done with different types of 

internal threads, viz. acme, buttress and knuckle of constant 

pitch and also take the exhaust emissions of different  

manifolds. Finally they have found experimentally that 

compare to other two configurations, the inlet manifold with  

buttress thread has better air-fuel mixing  process and hence 

thermal efficiency is increases and BSFC and exhaust 

emissions are reduced. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure.3. Internally threaded inlet 

 

MANIFOLD 

 

V.CVS Phaneendra, et al.[3] has changed design of inlet 

manifold by providing helical threads of variable pitches 

inside the manifold , which is a major factor effect ing the 

performance of the engine. Thus experimentally investigated 

helically threaded inlet manifo ld with normal inlet manifold 

with help of the four stroke air cooled C.I engine at rated 

speed 1500 rpm. Helical threaded manifo ld with p itch varying 

from 10mm to 25mm in  steps of 5mm were used to evaluate 

the performance characteristics and among them it  is found 

that10mm pitch manifo ld showed better performance and the 

emissions level is also so much reduced compare to the 

normal inlet  manifold. Some of the performance parameters 

were presented below at 4/5th of rated load (80%).  

 

 

 

 

 

 

 

 

 

 

 

 

Figure.4.Threaded Manifold 

 

 
Figure .5. Load versus Brake Specific Fuel consumption 



International Journal of Engineering Science  and Computing, November 2016           3103                                                          http://ijesc.org/ 

 
Figure .6. Load versus Hydrocarbon Emission 

 

M.L.S Deva Kumar, et al.[4] has manufactured the inlet 

manifold  using mild  steel with different angle inclinations. 

The inlet manifolds inclinations were used are 30
0
,60

0
,90

0
 

with respect to normal intake manifo ld. A single cylinder 4-

stroke water cooled diesel engine having 5 HP as rated power 

at 1500 rpm was used for the work. Also in investigation they 

studied the effects of injection pressure on the performance 

and emission of the engine, in fixed engine speed-variation 

engine loads and the fuel inject ion pressures were setting at 

160,180&200 bar turn by turn. It  was found that at 60° intakes 

manifold  inclination, at  180bar gives the maximum 

mechanical efficiency and volumetric efficiency as shown in 

figure 7 and 8. Also by increasing fuel in jection pressure, 

pollution levels reduce due to complete combustion of fuel. 

Emissions were reduced at 200 bar with different manifold  

inclinations compared to other pressures. 

 

 figure. 7. Load vs mechanical efficiency, Figure .8.load vs  

volumetric efficiency 

 

S. Bari et. al. [5] were proposes a guide vane swirl and tumble 

device (GVSTD) to be installed within the intake port for the 

purpose of increasing the turbulence of the air flow into the 

cylinder and to aid the atomizat ion and mixing of the biodiesel 

molecules with air. Biodieselis renewable and behaves 

similarly to diesel in an engine. Further, the emission of 

carbon dioxide from burning biodiesel in engines is offset by 

the consumption of carbon dioxide by the plant producing 

biodiesel feed stock. Biodiesel does, however, have an 

undesirable higher viscosity, larger and heavier molecu les 

which lead to slower atomisation and less mixing with air, 

resulting lower combustion efficiency. 

 

 

 

 

 

 

 

 

 

Figure.9. Schematic diagram of guide vanes  

 

Jay V. Shah et.al. [6] Were work on the orientation of the 

Intake Manifold was changed by inclin ing it at several 

different angles viz. Normal Intake Manifold, Intake Manifold 

at 25° inclination, 50° inclination and 75° inclination w.r.t. 

Normal Intake Manifo ld Position and then the effects  of these 

Different orientations of the Intake Manifold on the 

Performance and Emission parameters of the Single Cylinder 

4-Stroke naturally aspirated Diesel Engine were analyzed and 

then comparisons of the computed results were made with 

those of the Normal Intake Manifold. From the experimental 

research work, it  is found that the BSFC reduces, brake 

thermal efficiency increases and there is an improvement in 

the exhaust gas emissions as orientation of the Intake 

Manifold is changed from Normal Manifo ld Position to 50° 

inclination w.r.t. Normal Manifo ld Position.  

 

IV. CONCLUS ION 

 

From the review of literature, it can be analyzed the design of 

inlet manifo ld configuration is very important in an  CI engine. 

In general, the presence of a swirl in the cylinder of an internal 

combustion engine improves the homogenization of the air - 

fuel mixture, and consequently, enhances fuel combustion. 

Thus from literature survey it is concluded: Diesel Engine by 

modifying the intake manifo ld of the Engine, carried out by 

various Researchers, one can say that it is possible to enhance 

the performance of the Single Cylinder Diesel Engine by 

providing certain inclination to the air-intake manifold. It is 

comparatively easy to produce the air-motions within the 

engine cylinder by orienting the intake manifo ld at various 

inclinations other than its normal position. 
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