Fig. 3-9 Fully unstructured Large Eddy S1mulat10n for Vehlcle aerodynamlcs and comparlson of
the conventional simulation using 35 million elements (left) and the high-resolution simulation
using 2.3 billion elements on the K-computer: above, grid resolution; middle, surface resolution
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Fig.3-10 Reference models for the dependence of the aerodynamic drag on the rear slant angle
(models provided by Suzuki)
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Fig.3-11 Aerodynamic drag predicted by coarse (35 million) and fine (2.3 billion) elements.
All the drag is normalized by the experimental data at slant angle of +0.5 degrees.
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Fig.3-12 Flow structures predicted by coarse (left, 35 million) and fine (right, 2.3 billion)
elements at the slant angle of 0.5 degrees (Q criteria)
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Fig.3-13Target full-scale wind tunnel at Honda R&D
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Fig.3-14 Reproduction of the static pressure distribution in the test section
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Fig. 3-16 Snapshot of the velocity magnitude in the coarse mesh case (50 million)
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Fig. 3-17 Wind Tunnel full vehicle aerodynamics LES simulation using unstructured 4.8 billion elements. Top,
vehicle geometry and suspention-tire configuration: middle, empty wind-tunnel pressure gradient(left) and a
result example of velocity field(right) ; bottom, comparison of the conventional simulation using RANS model
with 55 million elements (left) and the high-resolution simulation using LES with 3.5 billion elements on the
K-computer(right).
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Fig.3-18Unsteady aerodynamics simulation for a vehicle during lane-change maneuvering
(surface pressure and velocity magnitude around the vehicle)
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Fig. 3-19 Time series of angle and transverse displacement
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Without the aerodynamic parts With the aercdynamic parts

Fig.3-20 Aerodynamic devices for the stability of lane-change motion.
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Fig. 3-21 Time series of the rolling moment during the lane change maneuvering.
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Fig. 3-22 Difference of flow structures with or without the aerodynamic devices during the lane change.
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Fig. 3-23 “Real world” simulation for next-generation vehicle aerodynamics: Top, a sedan-type vehicle in
meandering motion; bottom, crosswind-stability analysis of a sedan-type (left) and two-box (right) vehicles.
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Fig. 3-24 Target models
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Fig. 3-25 Imposed meandering motion.
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Fig.3-27 Total pressure distribution during the meandering motion.
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Fig.3-28 Phase averaged lateral force during the meandering motion.
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Fig.3-29 Prototype system for the cabin noise simulation (left) and results of the acoustics
analysis for a simplified model as a benchmark test(right).
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Fig.3-31 Effect of boundary condition on vibration analysis
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Analysis: Pressure, Results: Step, Solver ADVCSolver 45 [-]. REG[16]
Model size: 153927 nodes, 141885 elements
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(a) Flow field (b) Surface Pressure
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Fig.3-32 Simulation results of interior noise of automobile
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(a) Roof (Sim. 38Hz / Exp. 37.8Hz)  (b) Side body (Sim. 168Hz / Exp. 165Hz)
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Fig.3-33 Results of the mode analysis (above and middle) and vibration acceleration on a vehicle
surface caused by exciting force of fluid motion(below).

CNEDVRATLERWT, AR, RBBFT. RERBMEERSEIVATLEREL. X
BROBEED CAD T—4ZANT, ElAY DRNEF ., BERSBITEEEL, 88/ Hz £T
DEFRBERIVEEMICFRTESZLEZRL, EKRDOENTRE+RNLERENFONGH O
DIZHL T, ELVEARBETORITARIGETHAHLE R, BITIERNIG ., BERS. BED
MEMERETVWLDELT, RART-EERDBT-BERTO—ARERER>TLDA,
—ARERBH CTLREVEETERBRTZ TR TESC LN DM 2Tz ED—A T, LXDOHA DR
BLBALMEGO -, BB EORABNEESEROFMEAZLEETHY .. CORF OB
MIEFEBIHEEZLTLDD, EEBITA—MRHTH L. EBRITEENOERBITLETIER
DREEHBZRIATIBN TR, EEEFFTHVFEDLNESELITHE-TLEL, EEXFYDROME
BELVSIRTEHZENAEFEENSERETHK > TGN O, BEBEAVORRERDOEEEEE
BRIDLDAIFEALETH = LWL BEREDERNBEEERITAIOBEEE. RRABA
DREEETHRETILELHY. REBINTTEREBEOTRE . EHTHBROEFLERMNEE
THAHZEN O, BERDFEF T, EBEOMESMAES 0.4mm, RS ImBEDFEE
[SEVRTERSNTVS =0 RBBITOARMNFEREICKENIE, ChoDEM THELONE
KOBERE. BITERREFHETORREADLDNOENWCENBITBEICKRELRFEEEAT
WBHIENDL Moz, BERMENARBELD LI, KRRBINTEITOIFTTHLHKEETHLH L
BEATHAHA . RRICEFEIToTHAHE. BRRBFEHBEOREDT —2DFBIFE =L
[SRAZGEBTH oIz FIZEKBH TILERD KB EBNEDRLATI0 . IRENFET Z

111



EEICBVWTERFETHEVTVSO. BERZERMTFEE (EBRT—2ZHAVN0ICERS
CENEELLELSRIENEL T,

BEEMIZDOULVTIX, FrontFlow/blue-acoustics A% 1 BAYL 2% B A DI ERFITH L=
e MR BERZTY IR TBH TRIRELGT—2ERA D LTG0 EEDE
MM IRERKHz ETEITT S EMNTREL Loz, BEMITTIL., BIGEHECEBRICKELM
BTV, BERBDEESERILELIICU—FORENRILORETERET—RZDONTIIEERT
—3%MATIVLENHY . ERIIKFEIHEHBLEVEANEINTND, F=. SARILORE
RLGEFEMBE. —ROIRELTERISND) DIRERAERICETRELTHAILTEEIC
ZTODFEFRADDMNEVSHEDLESN TS, -, BWE. REBROBRELLT. ZHIZERT D
BHRNEEMITDIGEE. EAX. RANICE TR THRTARILIEEIZH T HIRENEERER
THHEEEBIZ. TORBIZRENRILDEEN TSN T, BEBFIMOHLERBIERER LD
B LEED ST IR EERREBREFRER (A VE—F U RBER) ZRBEICEELAZ T NIEGSEL,
CORIOVTIF. BREEANE—FORZHAVWSHE IREELEHZE— DD AR THECA
FEREVOMNEREEHAD. AARTIEIZORICOVWTIIRABRDEREBEELL T, EEREMD
RE. O EFZ2THLEKREBTEREZIT . CORITEANBEHEN TILIEBICEEZELRE
THoT=,

ARTIE, BBHEERNBEHBTIETHHEETILELT, Fig3-34 [CRT LOEBRET L
FREL. SEELGTATAIREEL:

25

— Rayleigh Damping

N
o

—Viscous Damping

-
o

Damping Factor [dB]
«w o

N

1 10 100 1000 10000
Frequency [Hz]

Fig. 3-34 Schematic diagram of the frequency dependence of the dumping function in Rayleigh
model
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