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iREd: Cabin Modeling in GT-SUITE: From Mono-Zone to 3D Co-simulation
withTAITherm
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Model Approach Wind tunnel test Results
Level1: Single volume model oy Heat up
In GT-SUITE to predict Very good
cabin temperature el
Level 2: Multi volume model Heat up Improvement of the feet zone results required *
in GT-SUITE to predict
cabin temperatures by zones

Cool down Very good

I e P Heat up Improvement of the feet zone results required *
GT-SUITE & TAITherm :
to calculate cabin temperature - Cool down Good
Level 4: Co-Simulation Heat
GT-SUITE & TAITherm : eatup
to calculate cabin temperature Improve simulation with HTM in TAITherm
and thermal comfort Cool down
prediction with HTM
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Cabin-Average-Temperature Conclusions
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—-GT

1. Different modes of heat transfer for cabin was modelled in GT (with Star ccm+ as the basis)

Model can predict the cabin volume average temperature and solid surfaces temperature
Model is fast running: ~22 times faster than real time

Deviation in average cabin air temperature between CFD and GT is ~3°C

D o e

Model has dependency on CFD data

Temperature [K]

1. Heat Transfer coefficients

2
SOLARE

Fig: 3D Cabin model Fig: Representative cabin model in GT

2. View factors - Solar and thermal

6. Model needs load case(heat up/cool down) specific calibration

* Single flowsplit represents the entire cabin volume

Time [s]
Fig: Average cabin temperature(GT vs CFD)

* Solids in CFD are represented as individual lumped mass

* Solids to air-volume interaction via convection connections

* Solids to solids interaction via surface radiation connections




ICSC 2019 £+
=k

=
mGT-Suite 20205 INEE

Core Competence Enhanced by MBD



IcSC 2019 L+
GT-Suite 2020¥/T8E

HIF CFDiITRER RiECERRALIRE
OFD 35 v H3Bl UL
v H3ha s X

v ORAE N SE U T A

2

@Iﬂ
1EGEM3DE N\ CFDLE R G

OutVent

yi : DriverVent

FlowRate

- o B || Sr=sUITE ﬁ .| GIESUIME
m OutVent

Copyright @ IDAJ Co., LTD. All Rights Reserved.



IcSC 2019 L+
GT-Suite 2020¥fIhkE

BFCFDITRERRE LIRS RAHEE

1.CFD-INER AW 4% 2 .CFD-$2 i 1 /& PR 4%
. 000 v G P CADEHE 5 ANGEM3D/COO0L3D
@ v’ GEM3DE 23 T CRDE 4 134T B Bk

v G ERE AT O T A AL PR
3.CFD-i#H O @ M +&

———— Core Competence Enhanced by MBD



ICSC 2019 L
B FGTREFE D
v ETXORERENE, G T SMRERLE, LMEAREER]. AR
FTEH  TIEHE
v tHEECFD, GTEEACEFNTEIRE £
TR EITEIANDOED T
v GT-TAIThermfEB#S RSt R R HETUNEETIFIE
Erait
v GTREEHVERE & FEHBFIFR (T A AN
Core Competence Enhanced by MBD

AN

BEERILE, FEEEEH

i

H5 SR




ICSC 2019 L'

Ay
HiGSIERIH—251F ©

B Web: https://www. idaj. cn/
_ B FEmail: support@idaj.cn
gt O B Tel: 021-50588290; 010-65881497

B REE ML
HAF—FURHE TRIR

Copyright © IDAJ Co, LTD. All Rights Reserved. Core Competence Enhanced by MBD NN


mailto:support@idaj.cn

