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Fluid Flow and Temperature Distribution in the Simplified
Chamber
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Abstract The temperature distribution and fluid flow in the chamber was investigated using FLUENT code.
It provides comprehensive modeling capabilities for a wide range of incompressible or compressible and laminar
or turbulent fluid flow problems. And a broad range of mathematical models for transport phenomena is
combined with the ability to model for complex geometries. The geometry of the chamber was very complex,
and a simplified model of the chamber was used in the simulation experiment. It was important that the
temperature deviation of test site. This datum were provided in the improving the control algorithm. Using this
algorithm, the resuits were with in 0.1C.
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Density 1.225 kg/m’
Cp 1006.43 j/kg-K
Air
Thermal conductivity 0.0242 w/m-K
Viscosity 1.7894x10” kg/m-s
Heat Transfer Coefficients h=0.01+7v
Heater Heat Flux 2500 w/m®
Initial Temp. 220C(493K)
FAN pm 2750

(&, v=air flow rate)
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E : total energy per unit mass. (J/Kg)
F; : external body force.(Kg m/s2)

h : sensible heat. (J)

k : conductivity.

P : static pressure. (Kg/m’)

Pn : turbulent Prandtle number for enthalpy.
r : radial coordinate.
Sy @ source term.

Sm : mass added from any user-defined source. (Kg)

t : time. (5)
u : axial velocity. (m/s)

u' : instantaneous velocity component.

u’ju; : Reynolds stress.

u : mean velocity component.
v : radial velocity. (nm/s)

x : axial coodinate.

€ : rate of dissipation.

K : turbulent kinetic energy. (J)
I : molecular viscosity.

Ue : eddy or turbulent viscosity.
p : density. (Kg/m')

pgi : gravitational force. (Kg m/s2)
T : stress tensor defined by (4).

Tk : deviatoric stress tensor.

. diffusion flux of species j. (Kg/m' s)

|

1200mm

|

1000mm

I

I FAN
@ HEATER
@ EMPTY SPACE

j———

1400mm  —*1

J8 2. desie g fx=

¥ w ¥ v
" x X, L %
.- <
<]
h 1 16
x [sps)s]sialslisinfeininiatninis] .

XYXXXXRXXAAXNXXX

[CHAMBER VME SYSTEM SUBRACKS
VME 162-212

[VME 2480
[Embedded
pC

Conireller

=

[

o ] L4
e}

]
]
]
]

a3 1. LEAoizle] EEctolol1

[ VxWorks ] H 85'c
81°C
i
a
H 77°C
a3 5. As

307

108 & 228y

l'



Aty edteleg Al Al6d A4E, 2005

n41.14ym/s

Q0.01m/s

a3 6. AlE 108

Fu2d
[11 Bird, R.B., Stewart, W.E. and Lightfoot, E.N.:

"Transport Phenomena”, John Wiley & sons (1960).

[2] Arpaci, V.S. and Larsen, P.L.: "Convection Heat
Transfer", Prentice-Hall Inc. (1984).

[3] Eckert, E. R. G. and Drake, JR. Robert M.:
"Analysis of Heat and Mass Transfer", McGraw-Hill
Inc. (1972).

{4] Fahien, Ray W. "Fundamentals of Transport

Phenomena”, McGraw-Hill Inc. (1983).

Necati Ozisik, M. : “Heat Transfer", McGraw-Hill
Inc. (1985).

[6] Hinze, J. O. : "Turbulence", McGraw-Hill Inc. (1975).

(5]

308

Yildiz
of Heat

and Necati Ozigik, M.
McGraw-Hill

[7] Bayazitoglu,
"Elements
(1988).

[8] McCabe, Warren L., Smith, Julian C., Harriott, Peter

"Unit Operations of Chemical
McGraw-Hill Inc. (1993).

[9] "FLUENT USER MANUAL", FLUENT INC. (1996).

[10] Adomanitis, R.A., Lin, Y.H. and Chang, H.Y,, "A

Framework

Transfer", Inc.

Engineering”,

Computational for  Boundary-value
Problem based simulations”, ISR TR 98-41, (1999).

[11] Chang, HY., and Adomanitis, R.A., "Analysis of
heat transfer in achemical vapor deposition reactor:
An eigenfunction expansion solution approach”, ISR

TR 97-84 (1997)

5t &

—_

ZkHyun-Kak Han) EEE)
o 19814 29 : TeicEtE HatT
skt (B3

1986l 8% : meigfatn sekE
sk} (BEHAAD

19901 8% : Tejcham skt
THEaupp

20034¢ 3g-x ;. melgiste
satpstal 24

Aol

A9, AT



