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Investigation of CFD Accuracy by Comparison with
Stereo PIV in a Simplified Cabin Model
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Abstract

Air-conditioning airflow forms a complicated three-dimensional flow field in the passenger compartment. For
the effective development of air conditioning performance, which affects occupant comfort and environmental
performance, it is necessary to understand the detailed flow field through CFD analysis. In this study, the three-
component velocity of multiple cross sections was acquired and layered using the stereo PIV method for a simple
vehicle cabin model. This enabled the quantitative visualization of a complicated three-dimensional flow field in
the passenger compartment. Furthermore, CFD analysis was performed using two different turbulence models,
RANS and LES, to predict the flow field inside a simple vehicle cabin model, and the results were compared with
the visualization results obtained by the stereo PIV method. As a result, it became clear that capturing the

diffusion caused by the time-series fluctuations of the airflow is important for the accuracy of CFD predictions.

Key words : Heat « fluid, Air conditioner, Air conditioning /comfort, Computational fluid dynamics, PIV,
Stereo PIV method

1. (ZC®IC

BEERNTIIEADFERICLD, TFHV—EPRUL
BREDRERRICEHET 3T, EERIRTRNEG
EEBLTWVWD, COEME=ZNTRVBEIERL, &
BREER L TRAEERICS 2 RE - BB LEm
YRS, ARV S CFD ZAVWTEERD
TNBTZREELCFAL, RNGEFAMEZHRET S
ZehkHENATWS,

CFD IC & 2 EZERRIZOFANCEI L TIE, Paul Dancd

5V Ik, BIREMOEFMAIL—/N\—FLRD 5 ORE
HLUICEB LT CFD #fhtfThnTWn3, IL—N—"5
BHIN S ARERVREEEERDEERICH LT,
PIV & RANS IC & B EBBIFDITHONT. TDLSIC, B
ERRNUBOFANCEWVWTIE, RANS ICK B EEETHA
Wsn3ZehBWV, —AT, BEAZLICHESERTIOR
NI5Z TS B 78I LES Z AW IEE EAETICBE T 581
REGALH/EINTWVWBE Y, TDLSIC CFD #BIFTIE,
B ETIVICBIT2EERRNZOFTRAICH T 2554 %
ERL, B TEVWSITZ Zehkd5Nn 3,

1,5~7 RfERARELD
Interior & Exterior Components Development
Dept.

2~4  RATERZERR

Technical Research Center



TYAER

No.41 (2025)

—7, BERNOEMLFRNGZOITEICIE, SVWERS
REENS S NS PIVICK ZARILA MR TH D, BE
2% < OEABINTWVS, Ozeki, Yang 57 R
mEs Y IC & BHETIE, BEERNOIRMEROITEY
CFD Bt D FRARBERED =8, BZMR 1 /2 1ZH#EET
FILERBWVWTWS, 1 YA RYIILXYBZILINRILICH T
BEALCRITONMESH LONSIRNSMIHTARY ~
E-RRUREBETICHZNSHLONSTHRDNEHY
Ty hRE—RD2AHTPIVEHAIZITo-TWS, FT:,
Huera-Huarte 57 1&, HBREMICH 1T 3 EERHNIE
DOHAMEHEEL, PIVICEK 3 SUV ERADRNIED
EBIEEIT>7ce CHSOEERRICEVTIE, W
N6 ZRTFEADTE-MDNSRHZ LN TERE
ERRNBOBREAVTERL TV S, BERICEITS
B RNSEZIBET 30121, ZXRTHICRNSZE
ATBHLELVN, BRTIE, SBORTEED
REDHEDSBHELRANGZHATIICEEF > TV,

Z T, AHETIE, BEERNTNBICERE=KD %5t
BT R T LA PIVEY 2 BETZICT, BEERIC
BIFB3ZRITHENBE TR T 3. BS5NZIRTRN
BOTRERDN 5, CDBIFOERETILDEVNELS
ATREEDOLLER, RURKRANBICHITZIETILOEM
MERITT 3 EBNET 3,

2. 5HAIFE
2.1 BZEENETILOHE
ABOEREICAVW-BSEENETILOTEZ Fig.
1IZRT. BREENETIIZES 3mm OFEBFT7 I
JLIRZFLY, 1400mm X 600mm X 700mm ¥ EED 1/2

2=V THELT. &1z, EFLRICTIERTES
FOIHEO—H=RATESWBEE LTV 5,

H4-
3 EH\ -2 g
e | A
(a) Top View
1000
?-T‘ o 2 g
e | = - oe
OI‘ =4
> 2
270
720 190 390
1400

(b) Side View
Fig. 1 Size of Cabin Model
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Fig. 6 Streamlines in REC Mode Obtained by Stereo PIV
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Fig. 7 Velocity Distribution in Fresh Mode at Section A
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Fig. 8 Velocity Distribution in REC Mode at Section A
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