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Abstract : Recently, amid the increase in the demand for electric vehicles, many improvements have been made to prevent
noise from entering the vehicle’s interior. However, the perspective on the change in indoor pressure has been excluded. In
this paper, the standard for the change in indoor pressure, which can cause discomfort to the human body, was set, and the
change in indoor pressure that could occur while driving was measured. The Extractor Grille area was increased by 20 cm?
and tested from 0 cm? to 200 cm®. For each Extractor Grille area, the driving speed was increased by 20 km/h, and the indoor
pressure difference that occurred while the vehicle was in operation from 60 km/h to 180 km/h was calculated. Through this
experiment, we discovered that the Extractor Grille area has a significant impact on the indoor pressure generated during the
drive, and such indoor pressure generated while driving can cause physical discomfort to the driver.
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Fig. 1 Indoor pressure results by air volume
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Fig. 2 Indoor pressure results by door closing
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Photo. 1 Rexton sports khan with luggage compartment removed
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Fig. 3 Extractor grille Specimens
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(b) Attached state of specimen with area of 200 cm?

Photo. 2 Specimen attached to vehicle

22 AE WY

221 AU 23 FH|

T8 Zoll WA E = A atel & 5743171913 GE
Aboll A A ZHE gFedAlA UNIKS5000 R2-S- o] 83819,
DEWESOFTA}S] SIRIUS dle]& 5=317] 2 SOFTWARE
£ 53l dEulolHE FH 53t Fig 4= 2 38 &
AUiere diolE & A58k £A4 58 YERATh

1
When the vehicle

is driving at
measured speed

Measure pressure
changes with
a pressure sensor

Data collection
from pressure
sensor

Data analysis
with software

Fig. 5 High-speed main circuit

Instrument speed GPS speed
(km/h) (km/h)
60 57
80 76
100 95
120 114
140 133
160 152
180 170

Fig. 6 Reference data for instrument speed and GPS speed

Fig. 52 I3 25 Yehln 254 A 7k A 4
sHE SAGITE 254 732 a5 e

fo
o)

BATREE T 2

WA A FATFIIA A LEGT Ak FAEE
60 km/h7H 20 km/h# S7FA1 7] 180 km/h o] £+1e
A ZAREP om, A7 e Yehd 55 VFoR
Z12Y5} 31} Fig. 62> 2FFe] A7) 129k GPS 4ol o
@ Faxtgelt) & el AV HEE VT oR

gl s
Aol A kol ok 31 3k

sl

=]
FTEOG Q7| RE R4 QTR s
Zhwi A k= xto] kg Alktelelch ALt Foll = H)
< 29 erEate] ghs YERIT Fig 72 7 F
A Adishe abolgke vER AL, IISE W EE F
0%h, O/SE= 97| REE ojn| &t}

Transactions of the Korean Society of Automotive Engineers, Vol. 33, No. 4, 2025 315



Seungwoo Son * Junhui Jeong + Kyu-Seob Kim

Driving 200w’ Indoor Pressure (mmAgq)
Speed | I/5 - O/S 0 stage | I/S - O/S 4 stage | I/S - O/S B stage
60 km/h 0.00 4.08 8.16
80 km/h 1.02 4.08 92.18
100 km/h 1.02 5.10 92.18
120 km/h 2.04 6.12 10.20
140 km/h 4.08 8.16 12.24
160 km/h 4.08 7.14 11.22
180 km/h 6.12 9.18 12.24

(a) Indoor static pressure data for an area of 200 cm?

Driving 180’ Indoor Pressure (mmAq)
speed | I/5- O/5 0 stage | I/S - O/S 4 stage | I/S - O/S 8 stage
60 km/h 1.02 5.10 10.20
80 km/h 1.02 5.10 10.20
100 km/h 1.02 5.10 10.20
120 km/h 3.06 7.14 11.22
140 km/h 5.10 8.16 13.26
160 km/h 5.10 9.18 14.28
180 km/h 6.12 11.22 15.30

(b) Indoor static pressure data for an area of 180 cm?

Driving 160m’- Indoor Pressure (mmAq)
Speed | I/5 - O/S 0 stage | I/S - O/S 4 stage | I/S - O/S B stage
60 km/h 1.02 4.08 92.18
80 km/h 1.02 5.10 92.18
100 km/h 2.04 6.12 10.20
120 km/h 3.06 7.14 11.22
140 km/h 3.06 8.16 11.22
160 km/h 5.10 9.18 14.28
180 km/h 6.12 10.20 15.30

(c) Indoor static pressure data for an area of 160 cm’?

Driving 140’ Indoor Pressure (mmAq)
speed | I/5- O/5 0 stage | I/S - O/S 4 stage | I/S - O/S 8 stage
60 km/h 0.00 4.08 10.20
80 km/h 1.02 5.10 9.18
100 km/h 2.04 6.12 10.20
120 km/h 4.08 8.16 13.26
140 km/h 4.08 9.18 13.26
160 km/h 6.12 11.22 15.30
180 km/h 6.12 11.22 15.30

(d) Indoor static pressure data for an area of 140 cm?

Driving 120w’ Indoor Pressure (mmAgq)
speed | I/5 - O/S 0 stage | I/S - O/S 4 stage | I/S - O/S B stage
60 km/h 1.02 6.12 11.22
80 km/h 2.04 6.12 11.22
100 km/h 2.04 6.12 12.24
120 km/h 4.08 8.16 13.26
140 km/h 4.08 9.18 14.28
160 km/h 5.10 10.20 14.28
180 km/h 6.12 11.22 15.30

(e) Indoor static pressure data for an area of 120 cm?

Driving 100~ Indoor Pressure (mmAq)
speed | I/5 - O/5 0 stage | I/S - O/S 4 stage | I/S - O/S 8 stage
60 km/h 1.02 6.12 12.24
80 km/h 1.02 7.14 12.24
100 km/h 2.04 7.14 13.26
120 km/h 4.08 9.18 14.28
140 km/h 5.10 10.20 15.30
160 km/h 7.14 12.24 17.34
180 km/h 7.14 13.26 18.35

(f) Indoor static pressure data for an area of 100 cm®

Driving 80m'- Indoor Pressure (mmAq)
Speed | I/S-O/S 0 stage | 1/5 - O/S 4 stage | I/S - O/S 8 stage
60 km/h 1.02 6.12 13.26
80 km/h 2.04 5.10 12.24
100 km/h 1.02 8.16 14.28
120 km/h 3.06 9.18 15.30
140 km/h 5.10 11.22 17.34
160 km/h 5.10 12.24 18.35
180 km/h 8.16 14.28 20.39

(2) Indoor static pressure data for an area of 80 cm®

Driving 60a’- Indoor Pressure (mmAq)
Speed | I/S- O/5 0 stage | 1/S - O/S 4 stage | I/S - O/S 8 stage
60 km/h 1.02 7.14 15.30
80 km/h 1.02 8.16 15.30
100 km/h 3.06 10.20 16.32
120 km/h 5.10 11.22 18.35
140 km/h 6.12 13.26 20.39
160 km/h 8.16 14.28 21.41
180 km/h 10.20 17.34 24.47

(h) Indoor static pressure data for an area of 60 cm®

Driving 40m™- Indoor Pressure (mmAg)
Speed | 1/S - O/S 0 stage | 1/S - O/S 4 stage | I/S - O/S 8 stage
60 km/h 2.04 10.20 20.39
80 km/h 3.06 11.22 21.41
100 km/h 4.08 12.24 20.39
120 km/h 6.12 14.28 23.45
140 km/h 7.14 16.32 25.49
160 km/h 10.20 19.37 27.53
180 km/h 15.30 24.47 32.63

(i) Indoor static pressure data for an area of 40 cm®

Driving 20’ - Indoor Pressure (mmAg)
Speed | I/S - O/S 0 stage | I/S - O/S 4 stage | I/S - O/S 8 stage
60 km/h 2.04 13.26 26.51
80 km/h 6.12 14.28 30.59
100 km/h 7.14 16.32 28.55
120 km/h 9.18 20.39 31.61
140 km/h 12.24 22.43 34.67
160 km/h 16.32 27.53 38.75
180 km/h 20.39 31.61 42.83

Driving Om'- Indoor Pressure (mmAg)
Speed | I/5- O/5 0 stage | I/S - O/S 4 stage | I/S - O/S B stage
60 km/h 4.08 18.35 36.71
80 km/h 7.14 20.39 37.73
100 km/h 10.20 25.49 40.79
120 km/h 13.26 28.55 43.85
140 km/h 16.32 31.61 46.91
160 km/h 23.45 37.73 52.01
180 km/h 29.57 43.85 56.08

(j) Indoor static pressure data for an area of 20 cm?

(k) Indoor static pressure data for an area of 0 cm®

Fig. 7 Indoor pressure measurement data while driving by area
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Fig. 8 Indoor pressure data by driving speed and area
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