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Analysis model for the pneumatic solid processing

system in non-uniform particle size condition

Donghwan Choi”,

Sangmin. Choi™"

ABSTRACT

In pneumatic reactor, hydrodynamic relation between gas and solid is important and
particle size has a significant effect on this relation. In this reason, we analyzed drying
and calcine process with a corrected model by considering the effect of the particle size
distribution(PSD) with different seven particle groups by particle size.

Key Words

S AFstes Aol oy

3 AAe Golgt FEE &7

A3 Ax(drying)Y 24 (calcine) ¥ 22 34
2] o u] A 2] (pre—treatment) 7} = & 3}t}.

ol Aol A Ay A F&o] =i AHAAnHE
o] v+e 7]H{4] Wkg-7](pneumatic reactor)E A
B4 Az Azdle Az D adwg]
d AR HAHE B3I BEHS AP

¢

e L2
o oo NS
g
THU.:JL =
£ 3o
RS [
olo X, oo
2/\& N
lo,
-
iz
|

)

S

ot

R o i
4
o |
o
lo
HU
I
r
. A
_ﬁl
OHT
Ay

N odu
@
o
h

O]“H 7] A - LA
hydro dynarmc relation)oll 7] "+
uLxg—g—p:_g] 01437]‘— o]

] ]7] ‘q]"roﬂ =
AustE 78 AAY
Fig. 14 @’0 Ae

;\(_:]
<
o]
AN
e 7lsk wAle wht
e
_}’:
hyA

a
> ro
U

fof @, 1o
=,

S

2,
03

Ol

d

N
bk
_Lzol:oo

2 4
o 32
JJ,_Q_

=2
-
N

O

o
g EWH L
473 (d,)°

O

1\
2

>
N

Hhn] ﬁ]o}ﬂi d2ke] =}
4.(free fall Veloaty)i 7}
E(v)e A A Al ‘ﬂ]fﬂ]%% o
Atk EHAS W= ARy ddd 22
& A (surface phenomena)dll #AFH A&
Fogre] Wzte Add ()Y Q= %9
AAGAT 2 EZAIA T A

RS o

10 M ue 42 o2 Ok 19
:[o
of

1

o i
O J_;] ‘:

tlo ¢

* st sl ed 7 AF s
¥ A=A =}, smchoi@kaist.ac.kr

TEL : (042)350-3070 FAX : (042)-279-3199

: Pneumatic Reactor, Particle Size Distribution(PSD), Drying, Calcine.

Atk olol & Zz A 3)F W= I

1:1] EH o o G
= Xd '3 iz
k k\d V.
= 9 = 9| = < A p_r
h(’m‘ (d =0. 1<)RF(d ) 0 10( dp) » ) (1)
D DU de/’;‘
masa - =0. 15HE =0.15 (2)
d v
P ¥4
Qtrans = htransA(j; - T;) (3)
My, o, e o By @
v
1 1
Ao @ V. ~d,?
Viet, — Rhear ' mdryin_g
g himass System
d, ‘] \ i
Performance

e Area —thrans — mcalcine
Particle size
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Fig. 2 Schematic and flow chart of each reactor
Table 1 Analysis phenomena & Equation in each
reactor

Reactor Phenomena Author |Ref
Surface evaporation - -
Internal evaporation Abuaf | [4]
Dryer

Boiling Yang | [9]

Heat & Mass transfer| Baevens| [3]

Heat & Mass transfer| Raju | [5]

Cyclone Inner velocity Cooper | [8]

Calcine - -

Calciner Heat & Mass transfer| Baeyens| [3]

Common| Radiation heat transfer | Hottel | [7]

mjFEo] Sk Fukilo|= Y =23 (water cor
e) o ZHEH RWH7ZIA] o] File] Hd £
EHo A ZEst= HHE Z4k(internal eva
poration)°e] 2y siu} [2] g 752 ukg-7]

=4
of tisl Baeyens s°] 28-S 3 AA
s 54 4 4A e mE Nufy AEAHS
AFE3EA W [3] Abauf 5o AAE WE FE
3 A7]e] Wb udE U FE S 2l
S AbESEATh4]l 2 AA L obuly 22 7]
Hho] spehikg-As T A4 vES T Wl
AT AAE n#sTh Ato]ZEe A4S o
ghAow His dF 2 Ul #FEs AU
7188t A A+ st i o}

&5kl e [5]

AN e FE el wan Uy 245



Al 513 KOSCO SYMPOSIUM % &% (20151 % A3« 3]) 231

e B FHor AR on Table 28 %
 +d =20 2 3N =4AE AL F 3
=3

Al AAS ZiWtow wkery] W Aolwkak |
2 e HaskAdnh fEel 9 diFEol
Axol o3 satgr v$ Z fEoly] uit
o 59 AFd s A S TAE AuEE A
2Hone-way calculation)S s om A <Y
Aol B st 7 AE s Geldart =3 A
O &atn BelEwrl RS war] i
4= 3} (fluidization) 713 -& A}&35t9 Tt =3 7]H

Table 2 Operating conditions & Properties

Operating conditions

Processing Capacity 40 t/h
HGG Gas Temperature 1200 C
Solid particle properties

Moisture 3H %
Density 3000 kg/m?
Average diameter 370 um
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