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Abstract 
 

Background/Objectives: We studied the ventilated seats with amenities. The study has its purpose in checking the flow as affected by 

the shape of the ventilated seats and thereby acquiring the design factors. 

Methods/Statistical analysis: In order to acquire the design factors for ventilated seats as affected by the shapes and wind speeds of the 

different models, we used CATIA program to design the shape, of which the flow was analyzed with ANSYS CFX program. Thus, we 

have acquired the design factors for ventilated seats, which data can be used to ensure higher levels of efficiency as compared to the 

shapes before. 

Findings: For analyzing, we placed an inlet at the vent at the bottom and placed an outlet at the top by setting a boundary around it. 

From the setup, which had the initial wind speed at 15m/s, the wind speed within the boundary was 29.91m/s for model 1 and 44.81m/s 

for model 2. At the initial wind speed of 30m/s, we got a wind speed of 60.25m/s for model 1 and 88.60m/s for model 2. As for the pres-

sure and speed in the flow path as the initial wind speed of 15m/s, we got the maximum pressure of 100.60kPa and the maximum speed 

of 29.45m/s. For model 2, we got the maximum pressure of 102.30kPa and the maximum speed of 44.81m/s. At the initial wind speed of 

30m/s, we got the maximum pressure of 102.30kPa and the maximum speed of 60.25m/s for model 1. For model 2, we got the maximum 

pressure of 105.10kPa and the maximum speed of 88.60m/s. 

Improvements/Applications: Through the data obtained from this analysis, the varied seat structure for additional amenities can be 

improved and applied with more design factors. 
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1. Introduction 

With research on automobiles markedly increasing mainly in ad-

vanced countries, automobiles are so widely used these days that 

every home possess one or more vehicles.. For this reason, the 

auto industry is lately engaged in various development projects. 

For output, the development focuses the superchargers like turbo-

chargers. In addition, for safety, the development of CFRP (carbon 

fiber reinforced plastic) can achieve the lightweight and structural 

stability. While such basic parts of a vehicle are being developed, 

the industry works no less to develop car amenities for driv-

ers/passengers. Of them all, the study has chosen ventilated seats 

and has analyzed the flow as affected by its shape and wind speed 

[1-8]. 

2. Research method and models 

In studying the shape and wind speed in a ventilated seat, we de-

signed the shape of the ventilated seat with CATIA, for which we 

got two models of analysis. Figure 1 shows the shape of such a 

ventilated seat, with model 1 equipped with one air blower and 

model 2 with two air blowers. 

 

(A) Model 1 

 
 

(B)Model 2 

 
Fig. 1: Shapes of Models. 
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(A)Model 1 

 
 

(B)Model 2 

 
Fig. 2: Shapes of Meshes in Models. 

 
Table 1: Nodes and Elements in Models 

Model Nodes Elements 

Model 1 54868 272787 
Model 2 55201 274592 

 

Fig. 2 shows the shapes of the meshes for two models. Table 1 

shows the number of nodes and elements for the models. Model 1 

has 54,868 nodes and 272,787 elements, while model 2 has 55,201 

nodes and 274,592 elements [9], [10]. 

3. Boundary conditions 

To conduct the study on the shape and wind speed of ventilated 

seats, we determined the conditions of analysis as shown in Fig. 3. 

We put an inlet at the bottom air blower and set the speeds at 

15m/s and 30m/s. We set the speeds to figure out the speeds at the 

minimum and maximum wind speed. We put an outlet at the top 

portion of model. For the outlet, we set the atmospheric pressure 

at 1Bar. 

 
(A)Model 1 

 
 

(B)Model 2 

 
Fig. 3: Conditions of analyses of models. 

4. Simulation analysis results 

In this study, we examined the flow as affected by the shape and 

wind speed of ventilated seats, and have come up with the follow-

ing results. 

 
(A)Model 1 

 
 

(B)Model 2 

 
Fig. 4:.Speeds in the Entire Shapes of Models (Input Speed of 15m/s). 

 
(A)Model 1 

 
(B)Model 2 

 
Fig. 5:.Speeds in the Entire Shapes of Models (Input Speed of 30m/s). 

 

Fig. 4 and Fig. 5 show the speeds of the models at different wind 

speeds. Fig. 4 shows speeds at the wind speed of 15m/s, showing a 

wind speed of 29.91m/s for model 1 and 44.81m/s for model 2. 

Fig. 5 shows speeds at the wind speed of 30m/s, showing a wind 

speed of 60.25m/s for model 1 and 89.99m/s for model 2. From 

the results, we saw that model 2 showed the higher level of effi-

ciency. 
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(A)Model 1 

 
 

(B)Model 2 

 
Fig. 6:.Speeds in Air Paths of Models (Input Speed Of 15m/S). 

 

(A)Model 1 

 
 

(B)Model 2 

 
Fig. 7:.Speeds In Air Paths of Models (Input Speed Of 30m/S). 

 

Fig. 6 and Fig. 7 show the speeds for both of the models. Fig. 6 

shows the speeds at the wind speed of 15m/s for the inlet, marking 

the maximum speed of 29.45m/s for model 1. Model 2 also 

marked a speed of 44.21m/s. Fig. 7 shows the speeds at the wind 

speed of 30m/s at the inlet. It shows that model 1 showed a speed 

of 44.21m/s and model 2 marked the speed of 88.60m/s,  

 

 

 
(B)Model 2 

 

 

(B)Model 2 

 
Fig.: 8.Pressure Levels in Air Paths of Models (Input Speed of 15m/S). 

 
(A)Model 1 

 
 

(B)Model 2 

 
Fig. 9:.Pressure Levels in Air Paths of Models (Input Speed of30m/S). 

 

Fig. 8 and Fig. 9 show the pressure levels in air patch at different 

wind speeds, and Fig. 8 applied a speed of 15m/s to the air inlet. 

Here, model 1 showed the maximum pressure of 100.60kPa. 

Model [2] also got a pressure of 101.30kPa. Fig. 9 shows the re-

sulting values with the inlet set at 30m/s, and model 1 showed a 

pressure of 102.20kPa while model 2 showed a pressure of 

105.10kPa. We saw that both resulting values showed the greatest 

pressure at the junction of air blower and air path. 

5. Conclusion 

We have studied the flow as affected by the shape and wind speed 

of ventilated seats and have come up with the following conclu-

sion. 

1) In studying the flow in the ventilated seats as affected by 

different shapes and wind speeds, we examined the overall 

flow speeds in the models. With the wind speed at 15m/s, 

model 1 got a speed of 29.91m/s and model 2 got a speed of 

44.81m/s. With the wind speed at 30m/s, model 1 got a 

speed of 44.21m/s and model 2 got a speed of 88.60m/s. 

The shape of model 2 is shown to have higher speeds. 

2) We examined the speeds in air path as affected by the shape 

and wind speed of ventilated seats. We further saw that with 

the initial input speed at 30m/s, model 1 got a speed of 

60.25m/s and model 2 got a speed of 88.60m/s. 
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3) We checked the pressure in air path as affected by the shape 

and wind speed of ventilated seats. With the initial wind 

speed at 15m/s, model 1 got the maximum pressure of 

100.60kPa. With the initial wind speed of 30m/s, model 1 

got the maximum pressure of 102.30kPa and model 2 got a 

pressure of 105.10kPa.  

4) We saw that the highest speed and greatest pressure in the 

ventilated seats were shown at the junction of air blower 

and air path. 

5) From the above results, we have acquired data for designing 

ventilated vehicle seats and we expect that this will lead to 

the production of further improved ventilated seats. 
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