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__________________________________________________________________________________________ 

Abstract: The study of flow field is the main way to study exhaust pipes. Fluids play an 

increasingly important role in all aspects, which makes the study of pipeline models of great 

value. There are many reasons for the noise produced by compressors, among which exhaust 

noise is an important part, and a large part of the noise comes from changes in the flow field. In 

this paper, an eccentric exhaust passage is selected, and ANSYS is used to analyze the flow 

field of the passage. The flow field characteristics of the eccentric exhaust passage are 

obtained, which provides a theoretical basis for the further optimization of the exhaust 

passage. 
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__________________________________________________________________________________________ 

1. INTRODUCTION 

Reciprocating compressors are widely used in refrigeration and refrigerator fields and are the 

source of noise.Pneumatic noise is the main component of compressor noise, including exhaust 

noise, which includes noise generated by exhaust passage and exhaust valve.This paper studies 

a kind of eccentric exhaust passage. In order to facilitate analysis, the complicated compressor 

exhaust passage model is simplified.  The key point is to analyze the flow field inside the 

channel and further study its influence on the sound field. The model is built with solid, and 

then CFD structural grid is used to establish CFD flow field simulation based on fluent. The 

pressure cloud picture and velocity vector diagram of the exhaust channel are obtained, and the 

distribution of fluid pressure and velocity in the pipeline is analyzed, thus the method to 

effectively improve the exhaust channel of the compressor is obtained. 

2. ESTABLISHMENT OF ECCENTRIC CHANNEL MODEL 

The model studied in this paper is made up of two concentric cylinders with different diameters. 

The model is built with solidwork, as shown in figure 1. 
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Fig 1. Solid model of eccentric channel 

3. GRID DIVISION OF ECCENTRIC PASSAGES 

First of all, the solid model needs to be imported into icem to set its entrance, exit and wall 

surface. The solution option chooses fluent to solve it. Due to the relatively simple structure of 

the model, a medium density mesh is used to divide the mesh. The divided mesh is shown in 

figure 2. 

 
Fig 2. Channel grid division 

4. MODEL SOLUTION 

Specific flow field simulation process: k - ε turbulence model is adopted, air is selected for 

fluid material, 1m / s is selected for inlet speed, and pressure outlet boundary is selected for 

outlet. Wall defaults. In this case, the wall surface is insulated, and all areas need not be 

assigned values without changing wall parameters. The calculation can begin with 200 

iteration steps. The residual curve after convergence is shown in figure  

 
Fig 3. Residual curve after convergence 

Fluent solution results are as follows: 
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Fig 4. pressure cloud picture 

 
Fig 5. Velocity cloud picture 

5. CONCLUSION 

1 when a certain velocity of gas flows into the channel, as shown in fig. 4, the maximum 

pressure appears at the inlet part of the channel, the outlet pressure is very small, and the 

pressure changes greatly at the site where the channel changes. 

2 when a certain velocity of gas flows into the channel, as shown in fig. 5, the maximum 

velocity appears in the middle of the outlet. 
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