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Simulation and Validation of Thermal Environment
Inside Car Cabin Using Computational
Fluid Dynamics

A duAall vaz Yy nad Teruz
Ronnachart Mansil and Chatchawan Chaichana
MAIFINTTUIATOING ANLIAINTTUAEAS WHINeaeFedln

U |
UNAAYD
PR o s A o o v v v
\111!'J"l]ﬂull"l!ﬂ°1J53ﬁ\‘lﬂlWﬂﬂ"lﬂ"lﬁinﬁﬂ\‘llLagﬂﬁﬁmﬁ@ﬂﬁﬂTWﬂ31MQﬂﬁE]\‘ﬁ/n\iﬂ31“5@1&5”81“146\11@8]?1’15
if]fJuﬁiﬂﬂi%ﬂWiﬁ?u’Jmﬂ1ﬂwaﬁ1ﬁ@]§m@\3qﬁa Lla?;ﬁ1ﬂ13ﬁﬂ1§l1ﬂ31115{11ﬁ1‘!‘ﬁ{331’ijWQﬁ1ﬂ31Nﬁﬂ18l%\iﬂ31N%}@u

a a a Y

I 2 v a
(PMV) ﬂwcluﬁ}ﬂ\?TﬂfJfﬂiiﬂﬂuﬁﬂﬂ@ﬂﬁi’\lﬂﬁnﬂﬁﬁlwﬂéjﬂﬂ llf‘?]}llﬂ mmwméﬁlmmqam@lﬁQmwmmmﬁmauaﬂwm

u

' < A y ' ° 8 Y o
Iﬂﬂﬁ’f'ﬁ ﬂ1ﬂ’3111L§’Jllﬂgqmﬁgllﬂ1ﬂ1ﬁﬁﬂﬂﬂi]'lﬂ%’f)\iﬂigﬁnﬂﬁﬂﬂ']ﬁ GluﬂﬁﬂWu’Jm‘ﬂNW’dﬁ1ﬁCﬂ§"UﬂQll“Hallﬂ‘VHﬂﬁ
¥ o o ' a o
15]ﬁ’J"l]’d’f]ﬁJﬂ’NiJ'Qﬂ@’lfNlm&’i/nﬂﬁiﬂﬁﬁ]ﬂuﬁﬂ?’m@nﬂ 9 TﬂElﬂﬁﬁ]E]ﬂLLUUﬂWiﬂﬂa@QL%QLLWﬂW@ﬁEJmL’U'U 2k LAZNINIG
a o aa o 4 [
’JLﬂiTg‘l’T"’lsJ}E]lluﬁ‘I/lNﬁﬂﬁ Wﬁflﬂﬂﬂﬁi]WﬁENﬂﬁhl‘l’iﬁ"’l]ﬁ]\‘lﬁlﬂﬁiﬂﬂﬁﬁiﬂEJ”LmQﬂﬁiﬂi]ﬁ@ﬂﬂ’JWllQﬂﬁﬂﬂﬁ’m“ﬁ@llﬂﬁﬂi’J"l]’J@]

a : =} 1 o [ gj o
%WﬂﬁlﬂﬂiﬂﬂﬁWiiﬂﬂuﬁ%i\‘] “tﬁﬁllﬁﬂﬁiﬁ}lﬂu’ﬂwaﬂﬁ%1ﬁ6Qﬁ’é]ﬂﬂé}ﬂﬂﬂﬂﬁﬂyﬂ%1ﬂﬂ1iﬂﬂaﬂﬂﬂQiuﬂiiﬁﬂl@@ﬂﬁﬁnﬁ@ﬂ

% 4

A ' 1 A 7 o
“1uama$m°nuaﬂuﬁmaz'lumﬁ Iﬂﬂllﬂnﬂﬂi!ﬁ]fuﬂﬂi13Jﬂa1ﬂlﬂafJWUENLL‘]J‘]Jiﬂﬂ?N‘IJi%lﬂm 9% uaz 1432 %
o w a 4 an 1w Ana A 1 1 1 a
(2NN RIah)] Lla&’ﬁluﬂ']i’Jmi']8‘”‘V]']QﬁﬂﬁWU’JW]’JLHJi‘ﬂiJE]‘ﬂﬁW'd@]’t']ﬂ1 PMV iﬂﬂlﬂﬂll’ljﬁ']f!}ﬂﬂﬁﬂ ﬂ'lﬂ’J']ll!%ﬂJL!ﬁ\i’fﬂVl@ﬂ
< = ' A A ' ' a
AINULIIDINIANDDNITNYDINTE VYD INA Qmﬁﬂull’t']1ﬂ1ﬁ‘ﬂﬂ’f]ﬂi]'lﬂ‘h’ﬂ\iﬂi%iﬂﬂﬂ'lﬂ?ﬁ !Lﬁ&’ﬂWQﬂ!ﬁgM’t’]1ﬂ1ﬁﬂ1ﬂu@ﬂ

4

Woalaga1s TaeNainnudundse1ad gungiie1nANesNIINToINTZA1091NIA LA ATQUNYTBINIANIGUDN

a

o Y { 3 { ' o v o
Wioalaeans ullsAuassnua PMV luvaizianuisieinmanesnnngeinszatgeims ualsdunuumniuny PMV

ABSTRACT

The main objective of this research was to simulate and validate the thermal environment
inside car cabin using computational fluid dynamics (CFD) and investigate the influence of
environment factors (i.e. solar intensity, ambient temperature, inlet air velocity and temperature) on
predicted mean vote (PMV) inside the car cabin. Validation and simulation by 2* factorial design then
statistical analysis were also made. The simulation results of the car cabin model were validated and
agreed well with experimental data in both steady and transient cases with the average relative errors
were 9 % and 14.32 %, respectively. Statistical analysis indicated that the influences of environment
on PMV ordered from maximum to minimum were solar intensity, inlet air velocity, inlet air
temperature and ambient temperature. The solar intensity, the ambient temperature and the inlet air
temperature were direct proportional to PMV while the inlet air velocity was inverse proportional to
the value.
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