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Also the newly-designed dryer can dry air pollution materials, because the dryer

Department of Mechanical Engineering, Halla University, Kangwondo 220-712, Korea
volume(ZH ¢ 5-31)

Development of the Dryer Designed for Mixture and Drying
the dryer, in which mixing and drying can be done simultaneously. According to a performance
test, a newly—designed paddle-type dryer can dry Chitosan salt to a low moisture contents
can operate in a closed system. The economic efficiency of a newly-designed system and an
existing system was compared in a performance test. As a result, the economic efficiency of a
newly—designed system was higher than an existing system. In conclusion, it is thought that the

ABSTRACT: The purpose of this study is to develop a paddle-type dryer and to commercialize
below 0.3%.

newly—-designed system has a high commercial value.

Key words: Dryer(z1&7]), Mixer(&

. A

o
oF

N
Ho

T

_—

ol
%o
Ho
oF
!

A+
il

Ho
M

he

!

—

3]

7ol

oj

il

% gl ol A

o
il

o o

|
7K

,HE 5

jvze]

1O

TR

ol

WS Fasheh

HA

°

L=
4 F

=

F& 1% vvteg A9
!

f})‘ﬂl—

=
o

12] 4o Afs) ok

Pgol7] wRo
*

<.
T

+82-33-760-1217; fax: +82-33-760-1211

upaka] Ak okel A
E-mail address: smkum@halla.ac.kr

Tel.:

* Corresponding author



328 2

b Baste] 4ol vtk w3 Awaels o
g AF wolel % BAFABL] TE @
+ ek

Wepd 2 QPel s oA AFE AFHS
BEY 7 Qe XS HA AL, A5
de B 4871d0IEALF AZIDA H
$¥ F B3L SWsRTA = Aolk

& A7E Ba HFHoE AEsax s
AzANE 8% A2 FA o FAAAE 2
go] 500kgdl AXVIA Hgr1del WA
g mestel AxINY ART R JENY T
F42, 499 FFPA, ALBACIEY &3
FAF A8 2 BBFA) 52 FbskAch

2 d7s B A7 A% %3
54 Azxsle AFE2A 2
e 4 9
FAL WA FHo|= Auelf B
of Egrlol T AARe
2 oo gxel o8| &
29 Fo BREUA EFo] o] Fof
of FEHL A=

ez wel A 4wl

[
2
a
=
2

P
it
X
fi
2
12

o]

ol
>
=
A
ol

L
a

A
=
A

e o
A

H,

i
> 32

L 4

=)
=i

2F Frame

c;i;)i
f\\
7 s

P

SN

\ ‘QQ%% =
o “‘}. > Q}, “ 8 )

¥R e s
IF Frame
& O/"”( X

L
B —

Fig. 1 Schematic diagram of dryer system.
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Fig. 4 Schematic diagram of bag filter.
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Table 1 Pre-test result
Pre-test FORBERG
data
Material Sand
Volume(kg) 168 187
Initial M. C.(%) 6.1 6.03
Final M. C.(%) 0.6 0.67
Initial temp.(C) 200 270
Heatipg air 12 _
velocity(m/s) '
s | w | w
Drying time(min) 35 30
Table 2 Experimental condition
Condition | Condition
A B
Sand weight(kg) 160 320
Liquid chitosan
w;light(kg) 60 120
Initial M. C.(% 24.1
Final M. C.(%) 0.3
Heater temp.(T) 150
Heating air 4
velocity (im/s)
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Fig. 8 Moisture contents and temperature for
drying time(experimental condition A).
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Table 3 Comparison of production method

Existing | Ne.le’d
System designe
System
Heater capacity
(150C) 133 kW/h 60 kW/h
Drying time 10h 45h
Invested expense 3.5 billion 2.5 billion
Production 4 9
personnel
Loss of pulverizer 30% | 3%
Comparison condition
Material Chitosan salt
Production volume
(day) M0 kg

Initial M. C. 24%,

M. C. condition Final M. C. 0.3%

g FEetRen, §8 71EA
7 AQEAA B 2FL
of Wrol B, ¢
A 27l ¥n o
el Badd vl o
A7hdzke) Vs Aow gwHh
Fig 9% 273 JEA9e o] Mkg?)
A 284 241% ZEFSS 03% °ld),
dE 4ALEE 150C, 4% a

[e]
Py
AZANH G eE5E e golth Al

O e

a2
= Az e T AR Frtetd A4S
of =g u} o 55 Ceoln, E¢ 7% °F

22 Colﬁ‘r Azl g gg WEgdAAE Ay

BA AREY &£ 08 7HReE 273 JEAY
o] EgHWA FAl AzZVE Hr| wWEd g
&2 IR dropxi} 9ol A BAHQ)
Azx7} olFolA WA 308 oF 3% 437
A #E EEESEEe 03%7A EEEe dede

oF 2708 A%t 289 azlm A4y 5 g

o}
& 575%, 60%°]t}.
Table 3& AabakAol thek ZAAAH va2A o
o Ak oF M0kgS 7IELRE WV EE oF 55,250
/9133 kW x 1047t x 659 = 864509, 60 kW x
45Am><65° =32200)AE ARHH, oo
AAB(PaYL 494 29)E mstd wiY

Sl gl OVJ #el b st

mai

Az7) Ao} #3 AF 333

E39% Azt B0 o] FolNE
24 (Fywel 2.gz10) 7]
Ade Fastgon 4@

o= ot

2 A A2 AT HS FAHALEEH
o) Az} 7hE st

(3 AF & 3} E_::Lal- 7144_%7]9/] AAARE F7sk7]

W(5714 A%

ko] 2F 440kg°1 u AFA RS o

o A7|RE o 550009/4 B A7E Aok
(4) AEHENe 98 A&dA YAF

EAcES A A9S dded

AAE Bl we Azl gk

& Zom HzEm old - vol

a3ttty Agdch

N
g

o
, &
il
L

o]

—

. Sung, J.K., Park, J.T., and Kim, M.B,
2000, The present condition of industrial
dryer and technical development tendency,
Society for the Energy Research, pp. 3-25.

2. Chun, W. P, Lee, K. W., Park, K. H., Lee, W. H.
and Lee, G. J., 2005, Experimental study on the
air drying characteristics using the impinge-
ment jet stream, Proceeding of the SAREK
2005 Summer Annual Conference, pp.1107-
1112,

3. Park, J.T. 1996, The selection of industrial
dryer, J. of Energy Management, Vol. 236,
pp. 120-125.

4. Kim, C.I., 1999, Drying technique and devel-
opment of the overseas, J. of Chemical
Engineering and Equipment, Vol. 7, pp. 89-96.

5. Kim, D.K,, Kum, ].S. and Kim, J.R., 2004,

Economic evaluation through thermal efficiency

elevation in hot air drying tower, Proceeding of

the SAREK 2004 Summer Annual Conference,

pp. 1208-1213.



