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ABSTRACT - This study is a try to reduce the friction 

loss of a thrust bearings in a scroll compressor. The 

effects of circular textures are numerically verified. The 

size of texture, the numbers, and the depth of the texture 

are considered as design parameters. The pressure 

profiles and the friction loss according the texture 

dimensions are discussed. 

  

1. INTRODUCTION 

Scroll compressors have been used in high 

performance air conditioning systems due to their low 

noise, high efficiency, and continuous compression 

procedure. The power consumption is one of the most 

important factors in designing these compressors.  

The thrust bearing which supports the orbiting 

scroll is presumed to occupy a large proportion of the 

power consumption. Reducing the friction loss in the 

thrust bearing is essential to increase the efficiency of the 

total air conditioning system. 

In this paper, in order to reduce the friction losses, 

textured surfaces are proposed. Then, the effects of the 

texture shapes, sizes, and depths on the thrust bearing are 

studied. 

 

2. ANALYTICAL MODEL 

The mechanism of thrust bearing is shown in Figure 

1. The detailed components are described in [1]. Figure 2 

shows an example of the textured surface of the thrust 

bearing. 

 

 
Figure 1 Schematics of a scroll compressor and thrust 

bearing [1]. 

 

  
Figure 2 An example of textures. 

 

 
Figure 3 Velocity components. 

 

The motion of center of the orbiting scroll is 

presented as parallel motion (see Figure 3 and 4). The 

velocity of the scroll is as follows:  
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The velocity can be transformed from the Cartesian 

coordinate system to the cylindrical coordinate system, 

and the velocity components in the r  direction and q

direction are as shown in figure.3. 
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The height function between the orbiting scroll and 

thrust bearing can be derived by considering roll angle 

and pitch angle as in Fig. 4. 
 

F--= tan)coscos(
osose

Rrhh qwq0
 

Q-+ tan)sinsin(
osose

Rr qwq  (3) 
 

The Reynolds equation which is used in this study 

is same as in [1]. In this paper, the governing equation is 

solved by FEM. 
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Figure 4 Geometry for the film height function. 

 

3. RESULTS AND DISCUSSION 

The analyses are carried out for the following four 

cases: Non-grooved model, dimples only on the inside, 

dimples only on the outside and dimples on the both sides. 

The examples of the analysis results are shown in 

Figure 5. Pressure profile, Film thicknesses, Maximum 

pressures, Friction power losses are presented, 

respectively. The power losses can be changed by laying 

out the textures according to the calculated results. Even 

though the non-textured surface shows the least power 

losses in this case, there must be possibility to reduce the 

power losses by changing the shapes, sizes, and depths, 

etc. The detailed results will be presented in the 

conference. 

 

 
(a) Pressure profile 

 

 
(b) Film thickness 

 

 
(c) Maximum pressure 

 

 
(d) Friction power loss 

Figure 5 Analysis results of textured surfaces on the 

thrust bearings in a scroll compressor. 

 

4. CONCLUSIONS 

The results after the analysis are as follows: 

(a) The performance of the thrust bearing having 

textured surface can be successively calculated 

using the FEM.   

(b) The pressure profiles, the average film thickness, 

and power losses at each orbital position can be 

changed by laying out the textures. 

(c) There must exist a design point which can 

minimize the power loss by changing the sizes, 

shapes and depths. 

(d) More calculation is needed to find the optimum 

point to achieve the goal. 
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