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ABSTRACT

The research is study in the distribution of the hot air temperature and velocity that
have the free flow inside Dan-kwian Kiln without the product, and then comparing the
behavior for two cases, not penetrate and penetrate the rectangular holes at two side walls
by using the finite element method. The given of data can be used as data base for take
understand and solve in the wood problem and save the energy in the process of heat
supplying in Dan-Kwian kiln. After study the process of heat supplying in Dan-Kwian kiln
and then create the flow domain model same as a real Dan-Kwian kiln and then calculating
for the variable distribution in two cases of temperature are 800-C and 1200-C and the
varying of velocity. The finite element equation constitution of three theorem are the
conservation of mass that bring to the continuity equation, momentum equation in x and y
directions, and the last energy equation are analysis in two dimension. Consider the
boundary condition at the inlet, outlet, and at the wall. To determine the solution for this
problem will be applying the weight residual to the momentum equation, energy equation,
and continuity equation and cause by the form of the equation has non-linear, then we
determine by the technique of the Newton-Raphson iteration, finally, using the ANSYS 8.1
program to calculate for the distribution of temperature and velocity in the kiln.

Keywords : Dan-Kwian kiln, Pottery product, Temperature profile, Velocity profile, Rectangular hole at
the side wall.
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ANMslaunAN [Robert W. Fox, Alant T. Mcdonald, and Philip J. Pritchard. 2004]

1. LLidn‘szﬁwﬁ’umgmﬂmad%a
wsafinszntupadlnaudsesnidusasiialaun ussfinszrianihwin (Body Force)
WAZUIITIAN (Surface Force) ImﬁLLi{l“?'iﬁaﬂs:ﬂauvlﬂﬁummluumé?dmﬂ (Normal Force)
uwazussluunaNTER LIRS ousuieuiifia (Shear Force) usansvhranaedianluiia X , dst

A

fa

0
dF, =| 9%y 00y O | gygye @)
X OX oy oz

wssnszviiiasanniminge pgdV asnmu usenssvilufia X, dF fe

or, 0o, Ot
dF. =dF. +dF. = x4 4 7 i dxdydz 5
X By Sy LI o oy pe Yy (5)

[

maanInasaumsluladeauniih 5 smiunsdlvediia y uaz z ldasit

or,, 0o, 01,
dF, =dFBy +dFSy =| pg, + ™ + 5 + = dxdydz (6)
dF, =dF, +dF, = + 9% +87yz + 9% dxdydz (7)
z B; S; T rY, ox ay oz y

2. amgﬁuﬁmamumﬂmuuﬁu



276 Husaih aslada UnsaBiad daan

faid ¥

asAtsznavasusy, dF fie dF,, dF,, uaz dF, nezfindueyananda dm as

a v ¢ a a
ﬁllﬂ'ﬁl.“ﬁ{l@%W%ﬁﬂlﬂﬂﬂqiLﬂﬂﬂuﬂLﬂu

oo, 07, 0r, ou ou _ou _ du

P9, + + + =p| —+U—+V—+W— (8)
OX oy 0z ot ox oy 0z
or,, 0o, 01, N N N OV

pY, + + + =p| —+tU—+V—+W— (8b)
OX oy 0z ot 0 oy 0z
or, 0t, oo, 0z oW oW 0w

£9, + + + =p| —+U—+V—+W— (8¢)
OX oy 0z ot OX oy 0z

3. vadlnafiilaiion: sunmswies-slans
a a a v =1 I d 1 Qs > = =1
va9 lnafialadiow azdianudsuuunitaludasulasasanuaananuedoaiian
@anmuFsgidagw) enuidusunsndouliodluzvaunafourasanuia (Velocity

Gradient) nuanyUavasvadlna (Fluid Property) luRnaainaad

I - o
Y yX H ox ay
S €T )
yz 7y H ay oz
ou aw] (9c)
T =Ty =H —t
0z OX
O'XX——p——IUV'V-FZIU— (gd)
Oy =—P-—-HuV-V+2u— (%€)
(9f)

{ o A o o o )

e p Aannua mmw@umaqmmwamm%zﬁmwauwuﬁﬂumw
%umﬂuuazqmwﬂﬁ AGndn sumIgn12z (Equation of State) [Roland W. Lewis, Perumal
Nithiarasu, and Kankanhalli N. Seetharamu. 2004] aumﬁn%%’um’mLﬁulugﬂmaaawmimi

Du op 0 ou 2_ -
U g, PO 2N Ly
ot P T ax[”( x 3 ﬂ

LOf,lou ov +£{ (@Jra_“ﬂ
oyl oy "o )| | M ax e

A A o
WwRawN azlen

(10a)



ﬂ’ﬁﬁﬂﬂ?ﬂ?iﬂizﬁ]’]ﬂ%m%ﬁﬁ LLazﬂ’IﬂNL%’JQNI%L@]’]LN”I@I%@I”MLﬂ% gwiLia 277

INMTHINTTAIFRALNANIIF UL

DV g P O] [
Por % Ty x| Ml oy o
(10b)
+£ lu ZQ_EV\?. +£ lu @4.@
oy oy 3 az| "\ a2 ey
ow_ o w af ow
Por ~P% 0 T Ml T
(10c)

ey el m 5]

a A a ' a & o o a A A
gumImMsadawiihisaninannmamds-aland SnIunIHNT e lidanunila
1= 0138041 sumssasiaa’d (Euler’s equation) a9

DV
L 5§V
th PY—-Vp (11)

4, FUMINLNBWANEARTUNMT InanuUaad bala ﬂiﬂimivlmaaaﬁﬁl,muagﬁa

My anuudaad lilaazdl V-V =0 lamslnaiizn1izasaa (Steady state) asdl
op/ot =0 wazlussnszrindiasanimnnnazyluuny Y asvildlannusuiusasii

ou ou) do, Ot
P Uu——+V——~ | =—+—- (12)
ox oy ox oy

o ov or, OoC
p[u&-l-ng:a—xy“‘Ey_pg[l_ﬂ(T _TO):I (13)

ANNIITNAIIW

miﬂizmmlmqmvm“ﬁlu*’uaﬂmvn"lﬁmnaumswé’omu [M. Nicati Ozisik.1985] 34
mmsnaﬁ”n"lﬂmmuﬂyuauqawé’amumungﬁaﬁﬁﬁwaoqmwwammﬂugﬂmaaagﬁuﬁ
vaseduanuudianasiuveslna aunsnasnuwluszuuRnaandanIuNIHNT Inansa L
gasdawuusam ldlanTanunuiuinesd Taafivasinaiinginssuduasinafialadion oz
wldan

oT oT 0T o1

P | U—+V— |=K| —+— [+ @D (14)
OX oy ox® oy

Wl aMa ST 89N1INTTIN BN HURL LR TR (Viscous-energy-dissipation

function), P fa



278 Husaih aslada UnsaBiad daan

2 2
b=2 (au) + ol + 8_u+@ (15)
OX oy ox oy

INENNITAHVBIFNNTRA 14 URPIWAINHAFITBTInNALiasaNMIssITNg
118 naunanlwsduuaaImMInamanysenlasnsin UAEINBNFAYNENIIIN VRS
FUMIA 15 ugeIMInTzanasnuuuunitaluseslnafifiadwitasannanudsanunisl
284284 118
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Wavuavay [Pramote Dechaumphai and Worasit Kanjanakijkasem. 1999]
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2. twmuaanizineaan (S, ) udnsanlufifa (Surface Traction) #a
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P | 18)
y = Txy + Uym
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NUNWRD
o P £ A & = a
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