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CFD M odel for Smulating Spray Drying of Pulse Canbustor

W u Zhonghua, L iu Xiangdong
(College of M achinery Engineering, ChinaA gricultural U niversity, Beijing 100083, China)

Abstract A CFD model for predicting the turbulent, two-dimensional transfer phenomena
inside the ray dryer was developed and analyzed The model consists of the system of
partial differential equations that describe the conservation of mass, momentum and heat in
the drying chanber. The standard k-emodel was used to describe turbulence in addition to
the governing conservation equations The two-phase theory and the Computational Fluid
Dynanics technology are used The detailed information of gasparticle phase in every
computational cell of the drying chanber ispredicted by the numerical models

Key words goray drying;, gasparticle flow; model; CFD

(CPD), -
CFD , , -
CFD :
1 CFD
1.1
: 2001709717

17 ( ) 215 , 100083



42 2002

P L+ L (rav)= [’;jgj —a[r‘;j%ﬂ- T N, (1)
Y — , , ( )
, %
p— ,kg'm™°®
t— s
m—
X, — m
Vx, Vi— ,m'S- !
N « 'm 3
me« kg*s *
He kg* (m*9) 7, u I
u= 2.498 8x 10 °+ 2.35553x 10 °* T, T , K; = 0.09k*/€ k
.m>s %€ ,m>s?®
(1) 1
2,3
1,2
3
( )
Lo Ly L ()= - 3 N @)
ﬁax g(erVx)"' a(rerVx) i[ue%(ﬂ + r_%[”le%ﬂ + ﬁ[ue%?} +
F%[rue&aﬂ - -g(z' Vx z N kmk+ z pk/rk(Vx' Vx,k) (3)
P , Pa; P ,kg*m™ % T« ,'S Vx.k

%["' éa((pVer)'i' ?%(I’erVr): §[He%ﬂ + F%[”Je%aﬂ + éa([l»le%(x] +



2 : CFD 43

?g'[rue%ﬂ - %- Vi z N um«+ Z P/Tk (V- Vi) (4)
ik ,m*s '
(5)
T ,J* (kg*K) % on s Qx
Jes !
(1) (5 N avier ~ Stokes Ue
p,Y,Vx,Vr,T,P,Ue?
k €
k=€
By Lo+ L (rvi= §[‘j_:§ﬂ " :%[r ‘j;‘gﬂ + G Pe (6)
G Kg*m- 1, - 3
ol ? | Q| | ] Q. Qv ?
oef 427 (2% [ 4] (2. ]
fgﬂ §(p\,x€)+ ?%(rpv,e)z ﬁ[‘(‘;gﬂ " ;%[r ‘j;:{;fj + £(CiG €209 7)
O, C1 C:
v ( )
(1]
(2]
1
Ok o o o Cq Ce,
1.0 1.3 1.0 1.0 1. 44 1.92
1.2
SL\c/jxt—k: T« (Vx' Vx,k)+ Ox (pk' p)+ Fx (8)
g« ,m*s % Fy ,m*s %

T«



44 2002

_ PdE 24

I'= 1eucRe 9
s d ,m; Ca - ‘Re (Reynolds)
Re= Pd |v- vk |/u(v , Vk ,m*s '), Re
] - Cd
N en ton Ca= 0.44 Re= 1000
W allis~ kliachko Ca= éi[ﬂ ‘JG‘ReZ/ﬂ 1< Re< 1000
Stokes Ca= 24 Re= 1
Re
| 1 - ;2 ;3 , ,
(staff) , , ,
dx _
dt_ Vx, k (10)
1) ( )
2)
3) : , ;
4) . ,
5)
1.3
1) Tk ( )TV 1 1
Q«k= hAk(T- Tk (11)
Ak .m%h We (m*K)
hde_ 5 o+ 0. 6RE" 5P 1O (12)

A
DA W*Mm*K) L Pr (Prandtl)



CFD 45
2) , Tk<To me> (1- f)mko
N = kc(Cs' Coo) (13)
" To ( 10% N aCl ), K mxo
kg me kg f ke : kedk/
D= 2.0+ 0.6Re"°Sc”® , ,D ,m*s . Sc (Schmidt)
Cs ,kg*'m™ ®,Cs= P</(RTW); Ps Tk
,Pa R ,J(Mmol*K) ' Ce , kg*
m %Cwo= YP/RT
m«= N A M (14)
Q«= hAk(T- T«)+ m«hs (15)
‘M ,kg*kmol *; h ,kJ*kg *
3) , T«=To me> (- f)mko
me= 2414 0. 230 Re) in| 1+ ST B ] (16)
CFD ,
, 3 ,
CFD
2
2.1
TDMA ( )
SM PL ER 3l ,
[3]
2.2
CFD
Helmholtz , 1962.5an?, 25 KW , 83Hz
23+ 59sin (521. 24t),m* s *, 337 10% NaCl
: 5.8g°s !, 23 , 44.02
um 1.5m, 0.3m, 0.4m, 0.12m
, 1/40 1/50, 1/48, 2. 5%
10 *s 1 2 t=1s



46

2002

| =2.84x10

256 =10

0.1s
kg *
kg®* (m>h) '

3

3.38 <1072
331107
3.25x10°

I T318x107
311 %107
3.04 x10°°
297 %1070

§290x10 ~

277x107°
2.70x107"
2.63x]07

“

URiR

150

CFD

6.33%10°
6.05x10°
5.78x%10°

- 5.50%10°

! 5.22x10°

4.94x10°
4.67x10°
g 439x10°
411 x10°
@ 3.83x10°
3.56x10°
3.28x10°
3.00%10°

"URIRIE
& Tk

0.957m ,99.4%

217.3kg® (m3h) *,

Lk
i

3300 kJ*
1 30

1 MarkatosN C. Themathanatical modeling of turbulent flows A pplied M athenatical M odeling, 1986,

10: 190 220

2 Zbicinki | M odeling and verification of heat and mass transfer in the flow field generated by pulse
combustor: [PH. D. Thesis], Poland: T echnical U niversity of L odz, 1999
3 Launder B E, Splading D B. The numerical computation of turbulence flows Computer M ethods in
A ppliedM echanics and Engineering, 1974, 3: 269 289
4 Southwell D B, Langrish A G, Fletcher D F. Process intensification in gray dryers by turbulence

enhancement Trans Ichene, 1999, 77(A): 189 205

,

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



