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Hitel 371 328 TBAA F5 2 4 T304 vigHe v 52 LRI 7S4S d72d
= AASHL fF siAe dAIst Al A7 Fsride ASstL AAES AFst 4537 Alde A
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At AsAd AR 712 AFS Bt 2.76 m/s2 §452 B AL AF ZE9] AL B 541 m/sY FE5S
Hol oF 96.01 %] 7ol e A FAsAH.

Abstract This study examined the ventilation flow kit for automotive seats, one of the key components
of automotive interior comfort technology. The research focuses on improving the performance of the
existing Plenum-type airflow system with a new ventilation flow research model. The new research
model simplifies the shape of the airflow path compared to the existing product, reducing air turbulence
during flow. Simultaneously, embossing is applied to the lower surface of the airflow path to generate
a swirling motion of mixed air inside, achieving a uniform airflow velocity at each ventilation outlet. The
existing product and the research model were designed, and fluid dynamics analysis was conducted to
validate the performance improvement of the improved research model. Prototypes were also
manufactured and subjected to performance evaluation tests. Fluid dynamics analysis showed that the
average airflow velocity at the ventilation outlets was 2.88 m/s for the existing product, whereas the
research model achieved an average velocity of 6.22 m/s, representing an approximate 116 %
improvement in performance compared to the existing product. Furthermore, the uniformity of airflow
velocity was enhanced by approximately 195 %. The performance testing results indicated that the
existing product exhibited an average airflow velocity of 2.76 m/s, whereas the research model
demonstrated an average velocity of 5.41 m/s, resulting in 96.01 % performance improvement.
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Fig. 1. Types of skin diseases
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Fig. 2. Ventilation seat structure

b

Fig. 3. Previous development case of automobile seat
ventilation system
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(a) Cush pad (b) Back Cush pad

Fig. 5. Test product with seat pad

(a) Cush pad - (b) Back cush pad

Fig. 6. Performance test appearance
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Fig. 8. Analysis process
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Fig. 9. Configure of exsiting product (Plenum type)

Table 1. Specification of exsiting product
(Plenum type)

Size 294 mm x 194 mm x 75 mm
Internal volume 303,590 mm?
Inlet diameter 39 mm
Outlet diameter 16 mm
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() Fig. 12. Comparison of two models: Plenum type and
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2.2.2 offA diH

7} RS0 B 452 402 Bl Ystol
Ansys Discovery AL EJo1E ARgsto] ZF 5& G2
Wiio] gt tidt f5 side AAlsH 5% 1=
Wi fAle 4= 3717 f58th 58 A"
EEfHoR BE & A& Ul /b= fA419
dY A 20& AESielh 7€ 58 /= AR
T ETH F5S Testo 4051 755 AXE B3 S35t
of AA| AlFolM S8E 757 5L F50] Uk
£ {5 A AASIH. ol 5 Aol BAst
Table 2. Specification of improved reaserch model = 5% U4 AT A 2AL 4SS, o] 2 4 (D
o] Hlz2ro] W Ale] Hidstel e ASSHT

b
Fig. 10. Configure of improved research model

Size 335 mm x 239 mm X 55 mm
s _ P 2
Internal volume 271,298 mm pr= pS+ 5” )
Inlet diameter 39 mm
Outlet diameter 13 mm o714 pr & HM(Total pressure), ps + FL(Static
pressure), o + YE(Density), v + EE(velocity) &

ofu] Rttt

7} 5 e B gEe Hqrdes AHsA
o f=2 Ui 317 sEE b R v HRRt
OE Aol sl RS 7HEIAH. 58 = Al
< E9HE FolH & dFolMe EFeEE #2
®) R Al A== 7170l ot 75 R 7 &40
otal 78t Table 3= & si4oll AR&H 47

ZAolth. F& A7 A9 A2 45 PaclH 53 Hi
79 29 A2 qriger 2SI ol &F

P79 AL 39 mmols BF wiETel 74 4L

© @) Plenum type 2@ 16 mm, 9712 E9Y FFL 13
Fig. 11. Cross sectional view of ventilation flow path mme|th. & 7|E YR §55k= fAe A= 25
embossing and support structure °C9] Z7|olH o|df 9-Ao] Wr: 1.1839 kg/msol‘:]'.

325



A7) &8sl =54 A25d A1, 2024

Plenum Type Z@¥} AAATFEd 2% 540 5L
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Table 3. Boundary condition for flow analysis

45 Pa

Atmospheric Pressure (0 Pa)

Inlet pressure

Outlet pressure

Inlet diameter 39mm

16mm(Plenum type)
13mm(Improved research type)

Air (Gas)
25 °C
1.1839 kg/m’

Outlet diameter

Fluid

Fluid temperature

Fluid density

(b) Improved research model

Fig. 13. Name of each vent hole
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(a) Contours

(b) Vector streamline

Fig. 14. Flow analysis result (Velocity, Plenum type)

Table 4. Flow analysis result (Velocity, Plenum type)

Hole name Plenum type [m/s]
1-INR 3.66
2-INR 3.01
3-INR 2.40
4-INR 2.42
1-OTR 3.50
2-OTR 3.31
3-OTR 2.43
4-0OTR 2.32

Average 2.88
Standard deviation 0.519

Fig. 157} Table 5% 7]& Plenum type 9-& W&
o] A F-53iA dfoltt. i I 1-INR 5F
T BHOA 7.99 Pa, A 4L 3-OTR &+ #9
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At
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Fig. 15. Flow analysis result
(Total pressure, Plenum type)

Table 5. Flow analysis result
(Totoal Pressure, Plenum type)

Hole name Plenum type [Pal
1-INR 7.99
2-INR 3.87
3-INR 3.16
4-INR 3.26
1-OTR 7.40
2-OTR 4.52
3-OTR 2.71
4-OTR 3.17

Average 4.51
Standard deviation 2.046

(b) Vector streamline

Fig. 16. Flow analysis result (Velocity, Improved
research model)
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Table 6. Flow analysis result
(Velocity, Improved research model)

Hole name Improved research model [m/s]
1-INR 6.07
2-INR 6.38
3-INR 6.07
4-INR 6.45
1-OTR 5.94
2-OTR 6.39
3-OTR 6.15
4-OTR 6.33

Average 6.22
Standard deviation 0.176

Fig. 177 Table 72 7} a7 B2 |& WH9
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Fig. 17. Flow analysis result (Total pressure,
Improved research model)
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Table 7. Flow analysis result (Totoal Pressure,
Improved research model)

Hole name Improved research model [Pal
1-INR 24.7
2-INR 26.7
3-INR 25.7
4-INR 27.0
1-OTR 24.8
2-OTR 27.0
3-OTR 25.1
4-OTR 26.4

Average 25.92
Standard deviation 0.974
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Fig. 18. Velocity performance comparison
(Flow analysis)

Table 8. Comparison of performance (Flow analysis)

Plenum type Improved research

Hole name model
[m/s]

1-INR 3.66 —
2-INR 301 P
3-INR 2.40 6.07
4-INR 2.42 6.45
1-OTR 3.50 504
2-0TR 331 T
3-OTR 243 6.15
4-OTR 2.32 6.33
Average 2.88 6.22
Standard deviation 0.519 0.176
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(a) Plenum type

(b) Improved research model

Fig. 19. Flow analysis result
(Velocity, Improved research model)
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(a) Ventilation Kit

(b) Ventilation channel with blower

Lo
(c) Specimens foamed with seat pads

Fig. 20. Test specimen of the proposed model
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Fig. 21. Velocity performance comparison
(Test result)

Table 9. Comparison of performance (Test result)

Plenum type Improved research
Hole name model
[m/s]
1-INR 3.25 5.29
2-INR 2.42 5.28
3-INR 2.99 5.60
4-INR 2.94 4.54
1-OTR 2.62 4.55
2-OTR 2.36 -
3-OTR 2.87 5.03
4-OTR 2.65 5.06
Average 2.76 5.10
Standard deviation 0.284 0.385
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