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Fig.1 Schematicof aradia flow MOCVD reactor with
three separate vartical inlets
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(1) MOCVD
(2) FLUENT GAMBIT,
. 2
(3) FLUENT (3,5,3)slm, 10°Pa, 1323K,
300K. (a) H=1cm,D =14cm,h=1cm;(b) H=
2cm,D =14cm,h=2cm;(c) H=1cm,D=20cm,h=1cm; (d)
' H=1cm,D=14cm,h=0 5cm;(e) H=1cm,D =14cm,h=
Pentium 4 (2 0GHz CPU ,256M icm, lcm; (f) H=1cm,D=14cm,h=0. 5cm),
)

Fg.2 Influence of reactor geometry on flow fields
Flow ratesof threeinletsare (3,5,3)slm,p=10°Pa, T
=1323 300K.(a) H=1cm,D=14cm,h=1cm;(b) H
=2cm,D=14cm,h=2cm;(c) H=1cm,D=20cm,h=
4 lcm;(d) H=1cm,D=14cm,h=0 5cm;(e) H=1cm,
D =14cm,h=1cm ,gas distributor extends 1cm horizon-

! 2(a) taly;(f) H=1cm,D =14cm,h=0 5cm,horizonta ceil-
( D = 14cm, H =1cm, h = ing
lcm) ( ).
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, 2(f)
, 3(c) , (1,10,3) :
4.4
3 3(a)
: (1,13 , ,
( ) ( ) ,
( )
’ 45
4(a) 2(a) ,
4(b) , ,
10'Pa

i
3 10°Pa,
1323K, 300K. :(a)
(1,1,3) sim; (b) (10,1,3) slm; (c) (1,10,3) sim; (d) (1,1,
10) slm

Fig. 3 Influences of flow rates of three-inlets on flow
fidds H=1cm,D =14cm,h=1cm, P=10°Pa, T =
1323 300K Flow rates of three-inlets are (a) (1,1,
3) slm;(b) (10,1,3) slm;(c) (1,10,3) sitm; (d) (1,1,
10) slm ,respectively.

3(b) , (10,1,3) ,

3(d) : (1,1,200

(3,5,3)slm, T
=1323 300K. (a) g=9 8m/s?,p=10%Pa;(b) g=9 8m/
&?,p=10*Pa; (c) g=0m/ s*,p = 10°Pa; (d) g=0m/s?,p =
10°Pa, (3,10,3) sim.

Fg.4 Influences of low pressure and zero gravity on
flow fields Flow rates are (3,5,3) slm, T = 1323
300K (a)g=98m/&,p=10°Pa;(b) g=9 8m/ & ,p
=10*Pa; (c) g=0m/ & ,p=10°Pa; (d) g=0m/ & ,p =
10°Pa  Flow rates are (3,10,3) slm.
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Numerical Sudy of Transport Phenomena in a Radial Flow
MOCVD Reactor with Three-Separate Vertical Inlets”

Zuo Ran', Zhang Hong', and Liu Xianglin®

(1 School of Energy and Power, Jiangsu University, Zhenjiang 212013, China
(2 Institute of Semiconductors, Chinese Academy of Sciences, Beijing 100083, China)

Abstract : Two-dimensional numerical study on transport phenomenain a radial flow MOCVD reactor with three separate verti-
cal inletsis conducted. By varying the reactor geometries ,inlet flow rates,gas pressure and wall temperature ,the corresponding
velocity ,temperature and concentration fields inside the reactor are calculated. It isfound that recirculation rolls originate from
the flow separation near the bend of the inlet tube,while buoyancy forces due to temperature difference enhance the rolls. In-
creasng the flow at the mid tube compresses the rolls whereas increasing the flows at the inner and outer tubes enhances the
roll's. The optimum conditions of transport process for film growth are:decreasng the distance between the substrate and top
wall ,lengthening the gas distributor ,increasng the flow rate of the mid tube,lowering the total pressure and the temperature
difference between the substrate and celling.
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