Srinakharinwirot University Engineering Journal (2025) 21(1), 28-38 MIENTIANTIUANEAAS URINENADATUASUNTI IR

U7 21 alufl 1 1w unsAY - Aguiey w.e. 2568

ﬂ'ﬁﬁﬂ‘i&ﬂL‘%\‘i{;ll’JL’s"l‘llﬂ’]iﬂi%’i]'IEH;II’)“UE]ﬂaqﬂ'lﬂﬂﬂﬂlua’lﬂﬂiﬁ‘lﬂiiﬂﬂqi
Numerical Study of Air Distribution Inside Exhibition Hall

Andu Andlvd fudsnsal e
FAINTIUASRING ALIMINTIUAEAT FUNILAY IHTIVENdEnuaSAERT IeunfuraLay
9. MMUNGLEY 2.UATUTH 73140
Supasin Rujipanich Kunthakorn Khaothong*
Department of Mechanical Engineering, Faculty of Engineering, Kasetsart University,
Kamphaeng Saen Campus, Kamphaeng Saen District, Nakhon Pathom, 73140
*Corresponding author Email: Supasin.ruj@gmail.com

(Received: August 1, 2024; Revised: February 21, 2025 ; Accepted: April 3, 2025)

unAngs
Hagtiunsdansyneaurussuuviedwauesenasuunlvedoyliviedauudumanadoudsngd dail
msdsnssneandngiuiiusuomelagldniininay usannslénunuivedeuwsiuminiedeudsngadism
a9 nmIneadevhldeaenn wasdinaiaussoutsnsmeluviovnsdsan wonandnsldvininaufinisdeaslsl
AsoUARTIUTIUT eI LosnThdauasndauldianizgn dwmaliAnuinugnsu dafumsldo

vieauadeluyd Ae vieauiMelngedwesaauNITorASan JelinsdensEangauneIsTuN1uMs aluaoanan

= o

szvewioan viliausndinszaneauldiunamuiivivema fedumadenvilsdmiudeonuuy e
wninAdetiauesuuuunsdnsreauduievienufiwelndioanefindeuiitoratan nsdifnwenens
Inssansiisimsldszuuuivonnia seinamanivedlvaiBeiiuin mesassmsdinszaeauiugiazvioay
3 sUuu fuA nmsnszasanfmegune defiodlifvanaudeu, manszaneaudegnguy deiedilifiivan
mwdeu way MsnszaBaniIBINURAenrINEYieay Felluanmueu HasnmsAnY NI vieauime
Tndloawnesindeuiiidara3anguuuuil 3 (Model Q) e msnszanausiegnusasnnmevieay 3udllvan

U

AMNTBU dansndINTEINEaY warsnwaamiilafeieuiusUusuuBuiing I

)

AdAgY: ieaukmelndleanasindeuiidosa3an, 10z, Bnamansvelualdadiuin, MInszangan

U

ABSTRACT
Currently, the distribution of air through duct systems in large buildings commonly uses
galvanized steel sheet ducts, which deliver air into the conditioned space using air diffusers. However,
it has been observed that galvanized steel sheet ducts are expensive, difficult to install, and experience
air pressure within the ducts during air delivery. Furthermore, using air diffusers does not provide
uniform air distribution across the conditioned space, as the air diffusers can only deliver air to specific

spots, leading to areas with insufficient airflow. As a result, the modern alternative is the use of polyester
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fabric ducts coated with PVC acrylic. These ducts distribute air through permeation or through holes in
the duct, allowing air to be spread evenly across the conditioned space. This offers a potential design
solution. This research presents an air distribution model using polyester fabric ducts coated with PVC
acrylic, using a case study of an exhibition building with an air conditioning system. The study applies
computational fluid dynamics to simulate the air distribution through three types of perforated ducts:
air distribution through holes of fixed size (with no heat load), air distribution through porous holes
(with no heat load), and air distribution through porous holes along the entire length of the duct (with
heat load).The results indicate that the polyester fabric duct coated with PVC acrylic, in the third
configuration (Model C) (air distribution through porous holes along the entire duct length, with heat
load), is the most effective in delivering air and maintaining temperature when compared to the other

configurations.

Keyword: PVC-coated polyester canvas duct, drilled hole, Computational Fluid Dynamics (CFD), air

distribution.
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ANSYS Fluent #(si} C,..= 0.09, C,-Epsilon = 1.44,
C,-Epsilon = 1.92, TKE Prandtl Num = 1, TDR
Prandtl Num = 1.3, Energy Prandtl Num = 0.85,
Wall Prandtl Num = 0.85 uagfimunlivieausme
ndleamesindauiidesasaninunuinuy 1,340
ke/m’, A1AIINYAIUTOUT NG 1,450 J/keK, A
N3UIAUTOU 0.28 W/m-K, A1Aunie 1.72x10-
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fuomAvsnaBy uitelswladdasadnm
Perdungu Uszneudie e1n1elue1ns (Air room),
91n1#luvie (Air in duct), 3viewsu (Duct porous)
waznauN (Face) Usenaulddie niavianiglufin
Aueinialune (Duct side in air), W9V BN U
ABusnAnnueIN1AluBIA1S (Porous duct side
room), ¥39M 18989 8au(End sym duct), 91n1a
aeluvefadunianen1ulu (Ar side duct in),
a1melupimsinaiuntaviangusuuen(Room side
porous out), 1AlUBIANTANNULIIINEYOvioAL
(Room side end sym), 1 d(Inlet), 9100n(Outlet),
N9 8(Duct), N991A1S (Front wall, Back wall),
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91A13 (Roof), Usee (Door), AU (Human), K438
(Screen wall), 98 (Screen) lngmuuakuUTI@DS 1)
Model A §1u3u Elements 58,628,957 31131 Node
11,116,779 2) Model B 9™ w3 14 Elements
23,575,585 917U Node 10,403,056 Lag 3) Model
C 97U7U Elements 31,603,621 31171 Node
11,639,851 @S uvinauli AIUANAIYOULYATDY
9171 (Cell zone conditions) kazuuslATiasIam
Yooy 3 ngude 1) 91nalueins (Air room),
2) en1eluvie (Airin duct), 3) Havensu (Duct
porous)
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AIAMNUAAIIUNIUVBIVIBAN A1 Porosity =
0.64 vJ up1813983910 [6], ivuagUuuuidu
Thermal Model Equilibrium wa ﬂﬁlauﬁll‘lﬂawﬁug
35U Relative Viscosity kag Brinkman model

5 UIBNAYBININANNATWIUADNITUNINTLINY A1

LU}

° o
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o g, Ao mnuniiaveswedlva ey
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wislsiannsaiinszsimsinauinamasensngy
208U uil Usuein1ad s oald3s Mesh
Interfaces a1 augnravesanluiuideliiAona
AT T mualy Gravitational Acceleration wnu
X=0,Y=-9.81,Z=0n1nunly Operating
Temperature wag Operating Density 19 11U 300
Wau (K) wag 1.225 Alansusiegnuiariuns (kg/m’)
AINEIAY LABAIYDULINVDILUUTIa8Y (Boundary
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Zone (Boundary Conditions) Type Parameters Value*
Mass Flow Rate 12.90 ke/s
Turbulent Intensity 10%
Inlet Inlet 1-8
Hydraulic Diameter 1.19 m
Temperature 290 K
Gauge Pressure 0 Pa
Backflow Turbulent Intensity 5%
Front Door
Backflow Turbulent Length Scale 7.01m
Thermal 300 K
Outlet
Gauge Pressure 0 Pa
Backflow Turbulent Intensity 5%
Outletx4
Backflow Turbulent Length Scale 25m
Thermal 308 K
Roughness Height 0.0008 m
Backwall
Thermal (Temperature) 313K
Floor Thermal (Temperature) 308 K
Roughness Height 0.0008 m
Frontwall
Thermal (Temperature) 302 K
Wall >
Humanx200 Heat Flux 13.85 W/m
Roughness Height 0.0008 m
Roof
Thermal (Temperature) 313K
Screen Thermal (Temperature) 320 K
Screen Wall Thermal (Temperature) 310K
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91NIATUIAR U 1908 3,600 A1TILUAT AL

WuUdaed fagunl 1
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Duct x 8 | Diameter = 1230 mm.
Door x 2 | LxH = 7010 mm. x 4000 mm.
Vent x 8 | Diameter = 916 mm.

Outlet x 4 | LxH = 2500 mm. x 1450 mm.
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(b) Model B

1550 050 im) ‘J\‘

) T

(©) Model C

U7 3 Tases19AnuiSiauiinnNgs 1 lwnsannivg

U Y

v °

Tipsinaasiilvananusauwaz liiluananusoud

medu m/s

35

a s @

N1IATIEURANITAIUAUIYAIIULIIVDIBINA

LY

Adudatugsduianssuluenns eduielsdn yn
Unafiaugs 1 wasanfiuvesiis 3 uuudiass
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1.95
18
1.65
15
1.35
12
1.05
0.9
0.75
0.6
0.45

0.3
0.15
0

Velocity (m/s)

Coordinate (Width, Lenth) m.

Model A Model B Model C
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