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Abstract

Presently, the bus is employed to transport a lot of passengers. It is estimates about 35 million for each
year. There were registered buses about 138,677 in Thailand. Currently, there is an industrial of Air-Bus
production for trading both in country and outside country. In the process of air bus production, the
factors related to the comfortable of the passenger are the awareness of designing process such as
passenger seats, visual and audio systems, light systems, toilet, and bus compartments where are the most
important. This will help passengers to be cool and comfortable. This research predict the air ventilation
and temperature distribution inside the bus compartment of the Inter City Bus series, at 80 km/hr. bus
velocity, Air inlet temperature injected to internal bus compartment are 23.62°C and 8.86 m/s. speed of
air by using ANSYS Fluent software based on the air turbulence flow with SST turbulence model. The
results of the study will help to predict the air ventilation of the seat positions designing and the suitable
quantity of the air conditions installation and the refresh air for bus compartment of Air-Bus serve the
passengers to have more comfortable. The result of simulation found that the average internal
temperature are 24°C and velocity are 2.04 m/s, But from pathline of velocity in the area of left side
opposite to the driver around the stairs has unsuitable by circulated behavior. Being on cool air flow from
the air inlet to the bus compartment and flow pass to up stairs, circulated and turn to the passenger sitting
area . This behavior of air pathline will effect to smelting from the rest room turn to the passenger that

caused to uncomfortable of the passenger.
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Re, =2,557,750

Re,,




2.3.2 Lamwi"uﬁgﬁa (Prandtl Number, Pr)

v I a < o 1A U @ Y
LAUYNTUANG L‘]JUGI'J‘]N%FI'JHJﬁ?ﬂ?ﬁﬂ‘ll@\isllﬂﬂvlﬁﬁcll.lﬂﬁﬁ\iWTUI?JL?JUGI?J!?IEJ‘UﬂUﬂTi

darunnufouluveslva gasilddiou1dilu

pr — ¥ _ Viscous diffusion rate _ Cou
o thermal diffusionrate  k

@

a o I a {0 ) @
ﬂ'JHJWiJT(’JLGINﬂTﬂﬂWWﬂJﬂQLﬁﬂlWﬁuﬂlﬂaﬁ@ ‘lr%iﬂﬂ!‘ﬁ‘U\‘]‘Uf)ﬂﬂ'NNW“H'WI@\?%“L!GU@UGU@QINLNuﬁN
1 Y
(momentum boundary layer) Woeuiu¥uveuvesnuTou (thermal boundary layer) Tums Inaves
@ ' A o Jda o ' A A &

GU’ENU]fVia uuﬁm&mwmwmﬂﬂmﬂwamJmmmwmmmm(wuﬂia‘w)”lwa'lﬂuuwumwum U

9 dy a 1 1 9 YR 1 1 1 (% Y 1 1
5’8)1!%']ﬂ‘W‘LlW'J%gﬁ\?WTuHﬂNTﬂluﬂlﬂ\‘]ulﬁaulﬂaﬂﬂﬁ?ﬂ?iﬁﬁﬂ?ﬂjﬂmuﬁﬂ INTIEANUIDUTINITOAINIU
ya J o o o A:lt;l A A o & A 2 9 ¥
"lmiamﬂmmmummummu NIDDNUINUIADANUHUIUBDITUUDUUBDIAITNIDUISHUIN YU

VOUUDI TUHUANIN

o ! o v oI a
* AIVYNMIMUIMAVYNTHANG (Prandtl Number, Pr) *

Cpair@33celcius :1005k‘] /kgK

:uair@33celcius = 1994 X 1075 kg / ms

kair@330elcius = 2'66X1075 kW / mK

C,t _ (1.005Kk] /kgK) x (1.994x10"°kg / ms)
k 2.66x10°kW / mK

Pr=0.7532

Pr=

2.3.3 masan (Nusselt Number, Nu)

AUMIANUFURUTIZHI Nu tiag h

U Convective Heat Transfer  hL

- ; il 3)
Conductive Heat Transfer  k
Gnielinski’s correlation ﬁm%ums"lwmmuﬂuﬂau
(f /8)(Re,—1000) Pr
o 4)

T 14127 /8)(Prei-1)


http://th.wikipedia.org/wiki/%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B9%84%E0%B8%AB%E0%B8%A5
http://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%A1%E0%B9%80%E0%B8%A1%E0%B8%99%E0%B8%95%E0%B8%B1%E0%B8%A1
http://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%A3%E0%B9%89%E0%B8%AD%E0%B8%99

iile f f® Darcy friction factor ¥4e115941 18910 Moody Chart 115081941 18910
f =(0.79In(Re, ) —1.64) 2 (5)

T Gnielinski’s correlation Hidou lulFauasil 0.5<Pr <2000 tay 3000<Rep, < 5x10°

o [ o o 4
*B1IDYNMIANUIMAUUTIYAN (Nusselt Number, Nu) *

f =(0.79In(Re, ) —1.64) 2 = (0.79In(2,557,750) —1.64) 2

=0.0095

__(f/8)(Re,—1000)Pr
° 1+@2.7f/8)(Pr¥-1)
NU, = (0.0095/8)(2,557, 750 —1000)(0.7532)
1+ (12.74/0.0095/8)(0.7532*% ~1)
Nu, =3,374

Nu

r'd
Fuilszansmsmianuiou (Heat Transfer Coefficient, h)

= f (Nu, Pr)
_ ConventionHeatTransfer _ hL
ConductionHeatTransfer  k

h
Nu,

(6)

L=Characteristic Length tl01¢ k=Thermal Conductivity of material

o
*ﬁ?ﬂf}Nﬂ75??7u?ﬂlﬁ’lilﬂiéfﬁ"lflﬁﬂﬁ?/v?ﬂ??ll%/@u ﬂl@dﬂigﬁ]ﬂﬂﬂ)ﬁli’)ﬂiﬂiﬂﬂﬁﬁ *

=1.8710m

Lﬂi:ﬂﬂ%ﬁhiﬂiﬂﬂa’ﬁ

= 0.096w / mK

kﬂiz%ﬂ%ﬁﬁiﬂiﬂﬂﬁﬂi
he Nugk
L
_ (3,374.1397)(0.096W / mK)
1.8710m

h =166.0482w/ m’K

h
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Thermal conductivity, Chanel diameter, Heat transfer
Material k (w/mK) D (m) coefficient,
H (w/m2K)
utoslasans 0.03 11.7610 8.2104
A1 D4R 1UANa 0.03 11.7610 8.2104
A1 DI U S 0.03 0.8820 109.4813
AFZINHIN 0.096 1.8710 165.1524
ATZANT1Y 0.096 11.7610 26.2733
NIZAINKAY 0.096 0.8670 356.4015
GRGY 0.03 11.2290 8.5994
wnzdintalaoans Noted : smualdlifimswinnuZeusuuiziitalasansluanie
Steady State
Heat Flux =0

o a d
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= Defau
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1.000 3.000
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(&) A : Fluid Flow (FLUEN

File Edit View Units Tools Help ||| o/ GenerateMesh 18 [mif v [@FWorksheet ix
FPER C-EREOE &S aa @REQOR/0E| O
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Details of "Mesh” ®
=] Defaults =
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Soner Preterence [Fruent
Relevance 0
=) Sizing
Use Advanced Size Function | On: Cunvature
Relevance Center Medium
Initial Size Seed ‘Active Assembly
Smoothing Medium
Transition siow =
Span Angle Center Medium
Curvature Normal Angle [180
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Max Face Size 0a0m
Wax size 040m
Growth Rate Default (120 )
Minimum Edge Length  |1.5482¢.006 m
=] Inflation
el Meshing |

Method
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General = Solver eType . Pressure based = Solver eVelocity Formulation : Absolute

Problem Setup
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Models
Materials
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Cell Zone Conditions
Boundary Conditions
Mesh Interfaces
Dynaric Mesh
Reference Values
Solution
Solution Methods
Solution Controls
Monitors
Solution Initialization
Calculation Activities
Run Calculation
Results
Graphics and Animations
Plots
Reports

General
lesh
| scale.. || check |[ReportQuaity |
Display...
Solver
Type Velodty Formulation
@ Pressure-Based (@ Absolute
() Density-Based () Relative
Time
@ Steady
() Transient
[¥] Gravity -
Gravitational Acceleration
X(mfs2) [
[
¥ (m/s2) [g.81
]
Z(mfs3) [
®
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Dynamic Mesh
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Solution
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Solution Controls
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Caladation Activiti
Run Calaulation
Results

Graphics and Animations

Plots
Reports

Models
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 Model Constants
Inviscid Alpha®_inf =
() Laminar 1
() Spalart-Allmaras (1 eqn) E
= k-epsilon (2 eqn) Alpha_inf
© k-omega (2 eqn) 0.52
() Transition k--omega (3 eqn) !
(©) Transition SST (4 eqn) -
= Beta®_inf
() Reynolds Stress (7 eqn) _—
© Scale-Adaptive Smuiation (sAs) | | |%:0°
(© Detached Eddy Simulation (DES) =
©) Large Eddy Simuiation (LES) zms
I
k-omega Model -
(© Standard User-Defined Functions
[ @5 Turbulent Viscosity
k-omega Options.
[TJLow-Re Corrections Prandtl Numbers
Options Energy Prandti Number 3
[ viscous Heating fove %
[ curvature Correction Wall Prandt Number

14 M3aanJyn1 (Problem Setup)
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Problem Setup
General
Models
Material
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Cell Zone Conditions
Boundary Conditions
Mesh Interfaces

Graphics and Animations

Reports

Materials
Materials

humar-water

14

Material Type
‘ glass [solnd
Chemical F I
mea FLUENT Solid Materials
‘ glass [
Mixture
|none
Properties

[createjEdt... ||

Delete

i

1

A
N

Density (ka/m3) [mnsia"t

Cp (Spedfic Heat) (jfkg-) [oonsmt

Thermal Conductivity {w/m-) [consiant

-] Edit...
|2800

v] Edit...
|0.84

v] Edit...

|o.95

2.15 M3AIA1 Material (Glass)



Name
ane Material Type |h|.ma1-water
| [suld
: (Chemical Formula
b | F I
Cf:mlca ormula FLUENT Solid Materials |hunmwater
| am [l’oan
none
Properties =

Density (kg/m3) [mnsmnt

| 30

Cp (Spedific Heat) (j/kg&) [mnstant

|1.3

Thermal Conductivity (w/m-<) [mnsiant

|0.03

ﬂﬁ 2.16 mimm Material (Foam)

"m Material Type
‘ [suid
et o A1 FLUENT Sokd Materials
‘ [wncd
—
Properties
Density (kafm3) [ oot -
700
Cp (Spedfic Heat) (ko) [t -
510
Thermal Conductivity (w/m-k) tant —
0.173

Material Type

15

[FLUENT Solid Materials

[hunmﬂater

Density 40/ [coriane

|1ooo

Cp (Spedific Heat) G/kg4) |m"mml

| 3470

Thermal Conductivity (w/m-k) |mns|zl1l

|n.37

‘]Jﬁ 2.17 ﬂﬁ@NmMatenal (Human)

Name

‘ aluminum

Chemical Formula

‘a\

Properties

Material Type

[soiid

FLUENT Solid Materials

[alum\num (al)

Mixture

none

Density (ko/m3) Icunsiant

| 2719

Cp (Specific Heat) (ika+) Icunsiaﬂt

|871

Thermal Conductivity (w/m-k) [cunsiant

|202.4

31N 2.18 A39aA1 Material (Wood 1182 Aluminum 1800 1% default 11 T151n53)

- Fluid = Air : Default ()

- 15136 Tagens : Solid

- Density : 1000 kg/m’ (M13/819949)

- Cp : 3470 J/kg-K

(MUD19D9)

- Thermal Conductivity : 0.37 W/m-K (Gnllgix‘lad)

- Fixed value : Temperature = 37°C = 310.15 K
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