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Abstract— Modern passenger vehicles with petrol engines 

are provided with different compensating devices for fuel-

air mixture supply. Even then there is a high fuel 

consumption because of many factors. One of the important 

factors that affect fuel consumption is that design of 

carburetor. The venturi of the carburetor is important that 

provides a necessary pressure drop in the carburetor device. 

Since different SI engine alternative fuels such as LPG, 

CNG are used in the present day vehicles to reduce the 

pollution & fuel consumption. Still for a better economy and 

uniform fuel air supply there is a need to design the 

carburetor with an effective analytical tool or software. In 

this work three parameters namely pressure drop and fuel 

discharge nozzle angle of the carburetor will be analyzed 

using computational fluid dynamics. For this analysis CFD 

will be done using 2 softwares namely GAMBIT and 

FLUENT. The results obtained from the softwares will be 

analyzed for optimum design of a carburetor. 
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I. INTRODUCTION 

SI engines generally use volatile liquids. The preparation of 

the fuel- air mixture done outside the engine cylinder. The 

fuel droplets that remain in suspension also continue to 

evaporate and mix with air during suction and compression 

strokes also. So carburetion is required to provide a 

combustible mixture of fuel - air in required quantity and 

quality. 

A. Definition of Carburetion 

The process of forming a combustible fuel and air mixture 

by mixing the right amount of fuel with air before entry to 

the cylinder of the engine is called carburetion and the 

device doing this process is called carburetor. 

B. Factors Affecting Carburetion 

The various factors affecting the carburetion are 

1) Engine speed 

2) Vaporization characteristics of the fuel 

3) Temperature of incoming air 

4) Design of the carburetor 

Since the engines are of high speed type there is 

very short time available for mixture preparation. So to have 

a high quality carburetion the velocity of the air at point of 

injection of fuel has to be increased. To achieve this, a 

venturi provided in the path of air. 

Presence of highly volatile hydrocarbons in the fuel 

also ensures  high quality carburetion. 

The pressure and temperature of the surrounding 

air also affects the process of carburetion. Higher 

atmospheric air temperature increases the vaporization of 

the fuel and hence a more homogeneous mixture is 

produced. 

Design of the carburetor, its intake system and the 

combustion chamber also affect the uniform distribution of 

mixture to various cylinders of the engine. 

II. PROBLEM DEFINITION 

When fuel discharge nozzle angle 350, 400 or 450, the 

pressure distribution is quite non-uniform inside the body of 

the carburetor. Analysis is done for uniform pressure 

distribution. 

III. PROCEDURE 

A. Compensating Devices 

The automobile has to run on different roads on different 

loads and conditions. The main metering system of the 

carburetor alone will not be able to take care of the needs of 

the engines. Therefore, compensating devices are provided. 

The important compensating devices are 

 Air-bleed jet 

 Emulsion Tube 

 Compensating jet 

 Back suction valve control mechanism 

 Auxiliary air port 

 Auxiliary air 

B. Specification of the Model Carburetor 

The model of the carburetor as drawn in the GAMBIT 

software is shown in the fig 1. The various dimensions of 

the carburetor are mentioned below. 

 Total length of carburetor = 122 mm 

 Inlet diameter = 42 mm 

 Throat diameter = 27 mm 

 Outlet diameter = 37 mm 

 Length of throat = 5 mm 

 Length of the inlet part = 51mm 

 Length of the outlet part = 51 mm 

 Nozzle inlet diameter = 2 mm 

Angle of fuel discharge nozzle with vertical axis of 

carburetor = ϴ 

 
Fig. 1: The simple carburetor Fig.1 
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CFD stands for computational fluid dynamics. In 

this project a simple carburetor as shown in fig.1 was taken 

and its various dimensions were measured. Then according 

to the measured dimensions a  meshed  structure  of  the  

carburetor  was  drawn  with  the  help    of GAMBIT 

software. Then  the meshed  structure was exported  as  the 

.mesh file and was analyzed with proper boundary 

conditions using the software FLUENT and the results of 

this analysis were studied 

There are so many parameters to vary but in this 

case only the effect of the variation of the fuel discharge 

nozzle angle on the flow across the carburetor is studied. 

The analysis was done for ϴ = 300 350, 400, 450 

where ϴ is the angle between the axis of the fuel discharge 

nozzle and the vertical axis of the body of the carburetor. 

Another analysis was done to calculate the throat 

pressure for different angles of the throttle plate. 

IV. RESULTS AND DISCUSSIONS 

The inlet air was assumed to enter the carburetor at normal 

temperature and the pressure was taken to be 1 atm. The 

following  are results of the analysis of the carburetor for 

different angles of the throttle plate. 

 
Fig. 2: 

 
Fig. 3: 

Fig.2 shows the statics pressure view for 450 

throttle plate angle and fig.3 shows the static pressure view 

for 600 throttle plate angle. 

From fig.2 it is clear that when the throttle plate is 

open at 450, there is small amount of air flow through the 

inlet valve and hence the mixture is somewhat richer than 

the other cases. In this case the pressure at the throat of the 

venturi is around 93000 Pascal. 

In fig.3, when the throttle plate is 600 open, the 

mixture is slightly leaner than in case of 450 opened throttle 

plate condition. In this case the pressure at the throat of the 

venturi is found to be around 91000 Pascal. 

 
Fig. 4: 

Fig.4Fig 4 shows the static pressure view for 750 

throttle plate angle 

From fig.4, when the throttle plate is 750 open, 

there is be more amount of air flow through the inlet of the 

carburetor. So the mixture will be leaner. In this case the 

pressure at the throat is found to be 87000 Pascal. 

From the analysis done the throat pressure was 

found to be 90000 Pascal. Then by taking the previous 

boundary conditions and the throat pressure as 90000 

Pascal, the flow of fuel through the fuel discharge nozzle as 

10 m/s. 

V. CONCLUSION 

From the analysis the conclusions obtained are as follows. 

When the flow inside the carburetor was analyzed for 

different angles of throttle plate opening, it was found that 

the pressure at the throat of venturi decreased with increase 

in opening of the throttle plate. Because when throttle plate 

opening increases then the flow of air through the carburetor 

increases but the fuel flow remains constant. So the mixture 

becomes leaner. But as obtained from the analysis above the 

pressure at the throat the throat also decreases with increase 

in opening of the throttle plate so the flow of fuel from the 

float chamber into the throat increases and thus the quality 

of the mixture tends to remain constant. 

When analyzed for fuel discharge nozzle angle of 

300, it was observed that the pressure distribution inside the 

body of the carburetor is quite uniform which leads to a 

better atomization and vaporization of the fuel inside the 

carburetor body. But in other cases like where the fuel 

discharge nozzle angle was 350, 400 or 450, the pressure 

distribution is quite non-uniform inside the body of the 
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carburetor. So it is concluded that for gasoline operated 

engine the optimum fuel discharge nozzle angle is 300. 
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