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ﬂ: KS NVE‘ZO 12 Benchmark Study of Commercial CFD Solvers for Sunroof Buffeting

in a Simplified Vehicle Model

b

Munhwan Cho', Chisung Oh’. Hyoung Gun Kim®, Kang Duckg Th
Ashok Khondge®, Fred Mendonca®, Tung Ill Kim', Dong-Guk Lee®,
Stephane Cyr’, Young Nam Kim'®, and David M. Holman'!

* Research & Department Division, Hyundai Motor Group
150, HyundaiYeongusoro, Hwaseong-si, Gyeonggi-do, Korea
* ANSYS India, * CD-adapco, * Cedic Co.. *ESI Korea,

“EXA GmbH. * Flow&Noise Inc, ™ Next Limit Technologies

ABSTRACT

Benchmark study of several commercial CFD solvers 1s carried out on the simplified vehicle model under the
buffeting behavior which contains a wedge-like shape with an upper rectangular opeming area. Especially,
several absorbing materials are attached on the interior wall in the model to consider the sound absorbing
effect by the vehicle interior trims or seats. The experiments are conducted 1 two steps. The first step 1s to
conduct the acoustic response test to consider the real world effect of the model by the sound absorption and
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Ref : “Benchmark Study of Commercial CFD Solvers for Sunroof Buffeting in a Simplified Vehicle
Model”, Internoise Conference, 2013
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B FW-H modelr] T+

1. AERSESX s M | Fan Noise
Discrete + Broadband

2. Gutin Noise, Lowson Noise Model

BT (LUSR PU%-¥
Blade Thickness Noise Blade Loading Noise Turbulence Noise
Discrete Discrete + Broadband Broadband
FaS e /1 R
(Gutin Noise) Discrete + Broadband
Discrete /

Lowson Noise Model, discreté

\V

Steady flow, discrete — R AW BN, discrete + broadband
— Z IR, discrete + broadband

— BPi¥%, narrowband + broadband

— WA R E, broadband

Neise chart for fan noise
(1988)
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B RIK A 2 EER

B R R #15-20 24 7 BT

MR HEy* = 1

x* &zt EH T LES

2.5M, 5.2M LT, (testing 10.2M)
BEEINNF

RANS - Zonal ELES

Periodic Sliced Domain (1-Blade)

g ATy ki

BT

RANS X 35 3% A k-w SST fi WA 7Y

TELES 71K FH WALES, & WMLES
S[BMEFE

FWH Acoustic Analogy - Sampling @ 30 kHZ, frequency resolution @ 10 Hz

at 10 kHz wave length = 3.4 cm, surface cell size ¥~ 1 mm = ~30 cells / A
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40
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Figure 4: Comparison of experimental (narrowband) and
numerical (1/3 octave band averaged) PSDL, of the sound
pressure at microphone location 1 for the three rotational
speeds considered.

5 $ o 3 3 5 5 $
n n n

Figure 6: Contour plot of the 1/3 octave band averaged
PSDLs on the suction side of the blade as seen from the fan
intake at selected center frequencies.
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Design Evaluation Example:
SAE Paper 2006-01-1192, O.M. Mohamud and P. Johnson
“Broadband Noise Source Models as Aeroacoustic Tools in Designing Low NVH HVAC

Ducts”

Airflow Outlet

2000
19.00
™ 18.00

17.00
16.00
15.00
14.00
13.00

SAE Paper from 1200

11.00

Registers

10.00

ot Center Duct
.,-__;,__ | ‘9‘00

:::.: et 8.00 A
L IIE .
"“‘ 7.00 E >
‘n - - - = =
EOVIS eon -
-. = 5.00
& ﬁ ‘i‘. : 400 [ W
™ : 5." s - e 3.00
Seattsai et ." i
@ ® Vage® .- 1.00
Seee 0.00

Outboard Airflow Inlet
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Design Evaluation Example.... continued:
SAE Paper 2006-01-1192, O.M. Mohamud and P. Johnson
“Broadband Noise Source Models as Aeroacoustic Tools in Designhing Low NVH HVAC

Ducts”

S =
Split Baffle
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ANSYS

IRRB{EHVACK ERIERAY R

. -lqlt =
2B - FIRIRR;
Design Evaluation Example.... continued:

SAE Paper 2006-01-1192, O.M. Mohamud and P. Johnson
“Broadband Noise Source Models as Aeroacoustic Tools in Designhing Low NVH HVAC
Ducts”
SAP SAP Level SAE aper from-
Model Source Source e
(Watts) (dB) v D33 3
Initial 4.34e-5 66.4 <: CFD ¥4 S V|Ste0n
Redesign 17.32e-6 62.4 . : ::;; e
Change 60 % “.‘:-‘;-?‘: Sous ','-';.‘
e = ..“
Recirc. Fresh
(dB) (dB)
71.3 66.9
62.5

Initial
|:> gx;liaesign 66.4

I AR A
Change
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Hyundai 3" Open Benchmark - R|IE5 EHIEFRZCHANEIE

Open Benchmark

=B

| | R EE AT LY AT |

t KyungJoo Koron Hotel, Korea.
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1. R RS s IE R AR IR 3l

2. RO TR NEMEATTHER > B E sl
Ky [t 3 B o

3. RBHRBS IR B S > MR BI-HREN R FH 4546 5 1%

S i 544 TR TG (FEV R TR 45 .5 F0 ) 9
31 OBUEM B (R 5 A TELE)

S

1. B HRBIE g e R 10 A

2. RBHRBNIRAL TR E T > X HRS)-ME K 5558 5 18
W CIRERS T IR A 23 LR B ] DA 2D

3. WA AR SRR 5K FHFEM-AO K fif 2% (adaptive order)
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Velocity
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