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Abstract—At present, the car is the normal means of transport in people's homes. However, the car to the 
people to bring convenience, the environment caused a variety of pollution, including emissions and noise 
pollution. This paper focuses on optimizing the disc angle, finding a better angle, reducing noise, and 
reducing exhaust. When the car is running, the air enters the engine before the air through the throttle 
body, because the different angles of the butterfly plate, respectively, led to the throttle body flow and 
flow pressure is different. This result can cause noise due to the difference in flow rate and flow pressure. 
And different speeds and pressures may cause a different mixture of air and fuel in the engine. Thus 
causing the A / F ratio in the cylinder to be different, resulting in the mixing of the air fuel (A / F) too 
thick or too thin when the engine is burned. Incomplete combustion led to the occurrence of exhaust, can 
pollute the human living environment. In order to make the car comfortable and no noise, in order to 
make air and fuel in the engine completely burn, the author can adjust the throttle to achieve this result. 
Therefore, in this paper, the author can simulate the turbulence program to find the optimal installation 
of the throttle body to reduce noise and exhaust emissions. The authors change the angle of the throttle 
body, such as 0 degrees, 30 degrees, 45 degrees, 60 degrees and 90 degrees. In these angles, the authors 
can compare these angles at specific locations to compare velocity and pressure and flow distributions to 
find the optimum angle for engine combustion at 60 degrees. 
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I. INTRODUCTION  

In this paper, authors analyze the mixing ratio of air and fuel into the engine cylinder by changing the angle of 
the throttle valve, that is, by changing the angle of the throttle and thus changing the amount of air entering the 
cylinder, authors can find Optimize throttle angle that improving the exhaust emissions.  

Main function of a throttle body assembly is to control the air flow into the engine based on vehicle demand. 
Throttle body is mounted between the air cleaner and the intake manifold. Following the angle of throttle valve 
changes, butterfly valve restricts the amount of airflow into the engine cylinder.  

In this analysis process, authors set the butterfly valve angle to 0, 25, 50, 75, 100% throttle opening 
conditions. At these conditions authors can find the Optimize throttle angle for air and fuel ratio into the engine 
cylinder. In this study, three types of boundaries are involved including inlet, outlet, and wall.  Inlet pressure 
boundary conditions are used to set the fluid pressure at the flow inlet. Therefore authors can set the pressure 
when the pressure is not known. 

And outlet boundary conditions require the specification of static pressure at the outlet boundary. With the air 
flow inlet through the throttle valve, authors can analysis the counter and vector of air stream in the different 
angles. Authors can find the effects of throttle valve opening on flow field in order to see the wake regions and 
velocity vectors in this analysis. 

II. EXPERIMENT ANALYSIS 

In order to compare the different results of the experiment by using CFD program, authors set the experiment 
use the Optimization shape that Hexagonal shape throttle valve to analyze the air flow through throttle body into 
the engine cylinder. The flow rate of the air is adjusted by flow control valve and measured with the help of 
CFD. With the simulation of the throttle body, the experiment can show us the air flow image and fluid velocity, 
and initially the throttle opening is kept corresponding to engine idling conditions. The test pressure is set and 
flow through the throttle body is measured. Therefore authors set the angle for 25, 50, 75, and 100% throttle 
opening positions flow rates can be measured. During in these experiments, with find optimization angle of the 
throttle body for air and fuel equivalent ratio and engine speed, the exhaust emissions (consist of HC, CO, 
CO2 )can be measured. 
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In this experiment process, in order to realize exhaust emission to reduce, and for reducing the environmental 
pollution of gas exhaust, authors set the throttle valve angle for 0, 30, 45, 60, 90 degrees respectively to compare. 
With the pressure and velocity compare, find the angle of the throttle valve for optimization of exhaust emission. 
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Fig. 1 Velocity plots of the different throttle opening positions 
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As can be seen from Figure 1, the velocity of the different throttle opening positions indicates the eddy current 
of the airflow at the 30 °, 45 ° and 60 ° angle of the throttle opening through the flow velocity of the throttle 
valve. In order to introduce air into the engine cylinder at a moderate speed, the vortex area cannot be too large, 
otherwise it will cause the air and fuel mixture to be uneven. If the air and fuel mix is not good, it may cause HC, 
CO exhaust emissions. Therefore, in order to discharge exhaust and air and fuel mixture, the author believes that 
the angle of the throttle opening is 60 degrees. 
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Fig.2 Flow distribution of velocity of the different throttle opening positions 

From the above Figure 2, the speed distribution of the different throttle opening position, when the angle is 
0,30,45 degrees, you can find the resulting wake area, resulting in air into the engine is very rare, resulting in 
uneven mixing of air and fuel, Resulting in incomplete oxidation of the product. Although the 60-degree flow 
distribution, there will be a wake area, but after a short period of time will soon return to normal. The authors 
believe that the impact of air-fuel combination is not. So the author believes that the throttle of 60 degrees is A / 
F mixed with better conditions. 
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Fig. 3 Pressure plots of the different throttle opening positions 

It can be seen from Figure 3, the different throttle opening position of the pressure curve shows the throttle 
opening is 0, 30, 45, 60, 90 degrees. Due to the relationship between velocity and pressure, the pressure of the 
regional fluid velocity is slow and the pressure of the small area fluid velocity will be accelerated. The above 
figure shows our pressure distribution, in order to make the air and fuel mixed evenly, so the air into the engine 
at low speed, the export air area to make the pressure larger. So, the author can compare these images to find 0 
degrees, 45 degrees and 60 degrees of the throttle valve is a good angle for the air flow into the engine. Because 
0 degrees without air through the throttle lead to energy waste and idle time will also lead to exhaust. On the 
other hand, in view of these angles from the throttle opening position in order to reduce airflow noise, these 
images show that the throttle opening position for reducing airflow noise is 60 degrees and 90 degrees. 

Synthesis, the two aspects of the experimental comparison, the author believes that the best angle of the 
throttle opening degree of 60 degrees. As the angel can make the airflow outlet pressure larger, above the 
throttle valve, you can see the negative pressure area, these areas can make the air vortex produce lower airflow 
energy, reduce noise. 

III. CONCLUSION 

Through the turbulence system you can see that the different throttle opening positions are 0, 30, 45, 60 and 
90 degrees. By studying the angle of the throttle opening position, in order to compare the different angles, the 
air velocity distribution and the pressure distribution found that the better position of the throttle opening 
position was 60 degrees. 

Not only to mix air and fuel evenly, but also found that 60 degrees can be reduced to the engine cylinder 
noise, due to the negative pressure area, so that air energy is reduced, so that the speed through the exit. 

Comprehensive pressure experiment, through these experiments, the author believes that the best angle of the 
throttle opening is 60 degrees. As the angel can make the airflow outlet pressure larger, above the throttle valve, 
you can see the negative pressure area, these areas can make the air vortex produce lower airflow energy, reduce 
noise. 

In this paper, the angle of the throttle opening position when the air flows through the throttle valve is 
compared to find the optimum angle of the throttle valve for reducing the exhaust gas, since the throttle body 
can control the flow of air into the engine cylinder and the fuel Equivalent ratio), control of air and fuel fully 
mixed HC, CO exhaust reduction, reduce noise and vibration. 
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