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Abstract ! This study investigates the ventilation performance and the thermal comfort of automotive seat cushions. Two
prototypes, which are identical in material and hole size but different in hole arrangement, were analyzed by using Altair
SimLab and ESI VSS software. Airflow distribution was evaluated under two conditions: without a seated dummy, and with
an HMSOKR dummy, accounting for both cushion deformation and the direct blockage of airflow caused by the dummy.
Temperature reduction at the contact surface between the dummy and the cushion cover was also examined as an indicator of
thermal comfort. Although prototype 1 produced higher airflow when the dummy was seated, prototype 2 achieved greater
temperature reduction at the contact surface. This result demonstrates that airflow through the seat cover does not directly
correspond to thermal comfort. Therefore, ventilated seat performance should be studied based on cooling effects at the
seat-occupant interface rather than considering airflow alone.
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Fig. 1 Cross section of a ventilated seat cushion
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Table 1 Results from air permeability tests

Pressure difference (Pa) | 125 250 375 500
Flow rate Cover 111 161 199 231
(CFM) Padding | 744 | 1,070 | 1,320 *
Flow velocity | Cover | 13.79 | 20.00 | 24.72 | 28.69
(mis) Padding | 92.40 | 132.89 | 163.94 *

* out of range
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Fig. 2 Pressure difference-velocity curves from air permeability
tests
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Fig. 3 Stress-strain curves of seat cover in two different
directions from tension tests
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Fig. 4 Stress-strain curves of foam, padding, and airmat
from compression tests
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Fig. 7 Speed of airflow out of seat cover without dummy
(mm/sec)
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Table 2 Specifications of HM50KR dummy

Measures Anits | Magnitudes
Weight kg 71

Height 1699
Sitting height 874
Thigh length 494
BiDeltoid shoulder width 492
Hip width mmn 405
‘Waist minimum circumference 874
Abdomen circumference 874
Thigh maximum circumference 562

(a) Before deformation

(b) After deformation

Fig. 8 Shapes of prototype 1 before and after deformation
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Fig. 9 Speed of airflow out of seat cover with dummy
(mm/sec)
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Table 3 Material properties of human dummy HM50KR

Properties Magnitudes Units
Density 9107 kg/mm?
Thermal conductivity 0.3 WiHm°C)
Heat capacity 3,470 J/(kg°C)
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35.454
34.407
33361
3235
31.269
30,222
29176
28.130
27.084
26,037
2499

Fig. 10 Temperature distribution on the surface of dummy
HMS0KR in contact with seat prototype 1 (°C)
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Fig. 11 Temperature distribution on the surface of dummy
HMS50KR in contact with seat prototype 2 (°C)
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