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The research on reducing aeroacoustic noise using by Pneumatic Auxiliary Unit.
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Abstract

We conduct the research for reducing aeroacoustic noise occurred when a vehicle operates in high speed
situation without modifying the structural configuration such as deforming A-pillar’s side curvature. We
introduce PAU (Pneumatic Auxiliary Unit) which is a sort of air duct using intake air through radiator grill.
According to our research, we can reduce overall noise levels around the surface of HSM (Hyundai Simplified
Model). When a vehicleruns 100km/s, area-weighted acoustic power level (AWAPL) indicates 33dB without
PAU. However with PAU, coverall AWAPL is decreased to 29dB which means we can improvesilentness
approximately 12% compared to ordinary case. Moreover we conduct similar implementation to steering

situation especially about yawing. In varioussituations,

-10, 0, 10 degree of yawing, we observe 10%

reduction in the upstream region of HSM but little increase in downstream region. It seems that inlet air
overlap turbulent kinetic energy to surrounding flow. Even though downstream region’s noise is louder than
upstream region, overall AWAPL is still lower than conventional condition. We also apply this scheme to the
real vehicle situation, then we get reasonable output which can support our research outputs.

Nomenclator

k : Turbulent kinetic energy

 : Turbulent frequency

p . Density

pu; u; : Unknown Reynolds stress tensor

Gy : Production of turbulence kinetic energy
Yy : Dissipation of k

G, :Production of @

Y,, : Dissipation of

D,, : Cross- diffusion term
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2. HSM with PAU MODELING in fixed Wind
condition
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Figure 1 Computational domain of HSM with PAU
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Table 1Acoustic Power Level with variety conditions

PAUV Okm/h 60km/h | 100km/h | 140km/h

APL(dB)at HSM 32.59 29.89 33.22 337

APS(dB)at Outlet 6.57 6.83 6.91 6.97
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Contours of Acoustic Power Level (dB) Sep 05,2013
ANSYS FLUENT 14.0 (3, dp, pbns, sstkw)

Contours of Acoustic Power Level (dB) Sep 05. 2013
ANSYS FLUENT 14.0 (3d, dp, pbns, ssticw)

Figure 2 HSM surface APL without PAU(upside) with
PAU(downside)
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Patniines Colored by Velocity Magnitude (mis) Sep 05, 2013
ANSYS FLUENT 14.0 (3d, dp, pbrns, sstio)

Figure 3 PAU Pathline

3. HSM with PAU MODELING in various Wind
conditions
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Figure 4 Vehicle yaw angles at 100km/h

(After reference [7])
Table 2Area-Weighted Acoustic Power Level(dB)
according to Yaw angles
Yaw angle 0° 10° -10°
Without PAU 3331 33.97 33.98
With PAU 29.89 34.14 34.18

Table 3 Specified Acoustic Power Level(dB) distribution

at Yaw angle 10°

HSM surface Front Back Left Right Top
Without PAU 4411 10.27 23.17 47.13 39.99
With PAU 42.40 9.89 26.02 45.88 40.32
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Figure 5 Actual Car Model(10) and Simplified
simulation model

Table 4 Real model Area-Weighted Average Acoustic
Power Level(dB)

APL(dB)
Without PAU 24.59
With PAU 24.32
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5. Conclusion
ol Aol HRHAQl Hie FAWstE AA
2] g3 SUVAHAY] Aes &Y ? AE WS
2AE A olglnh 1 A F744<¢) Air Duct?]
e B utE] 458 Controlokﬂ 25s AR
dhs WS aets) ¥ S YAtk Figure 68 A
HH Adoew oF 7Pt 35 W dE,

Max1mum noise®} Average noise®F 93| 7
2T = 7 Aok (A7 oF 2% ¢ 10%) o=
317} ol o &3t upe} o] ApgFe] Huly} ¢

zA=o] Aboloa doju= flowe] separating

times AAAI717] wiolth. ARt Yawing® =

3 5 «];H’H ol opd ARzl 7JF—L§ frEol

OO‘Q“ A%, 23|18 PAUZ} flowe] turbulent

kinetic energyE F7MA AL F7F HAdek

ZY Figure 694 Holx= nle} o] AHo=r &

Maximum Acoutic Power Level of HSM

75

® without pau

m with pau

Odegree 10degree

Average Acoutic Power Level of HSM

mwithout pau

= with pau

Odegree 10degree

Figure 6 data comparisons
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