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ABSTRACT : The basic principle of fry drying process of sludge lies in the rapid pressure change of sludge material caused
by the change of temperature between oil and moisture due to the difference of specific heat. Therefore, the rapid increase
of pressure in drying sludge induces the efficient moisture escape through sludge pores toward heating oil media.

The object of this study is to carry out a systematic investigation of the influence of various parameters associated with the
sludge fry drying processes on the drying efficiency. To this end, a series of parametric experimental investigation has been
made together with the numerical calculation in order to obtain typical drying curves as function of important parameters such
as drying temperature, sludge diameter, oil type and sludge type.

In the aspect of frying temperature, especially it is found that the operation higher than 140°C was favorable in drying
efficiency regardless of type of waste oil employed in this study. The same result was also noted consistently in the
investigation of numerical calculation, that is, in that the sludge particle drying was efficiently made over 140°C irrespective
of the change of particle diameter. As expected, in general, the decrease of diameter in sludge was found efficient both
experiment and numerical calculation in drying due to the increased surface area per unit volume.

In the investigation of oil type and property, the effect of the viscosity of waste oil was found to be more influential in drying
performance. In particular, when the oil with high viscosity, a visible time delay was noticed in moisture evaporation especially
in the early stage of drying. However, the effect of high viscosity decreased significantly over the temperature of 140°C. There
was no visible difference observed in the study of sludge type but the sewage sludge with a slightly better efficiency. The
numerical study is considered to be a quite useful tool to assist in experiment with more detailed empirical modeling as further
work.
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29 9% A= T4 712 Uel £ET v} Qi 20 A% L& Holo] ket FHEE ZeA B
FAT oY Wsks olgaTh = &ux YR WS AT e Ago] ool u) H¥X] FIE Fake] fiol
w7 WESES sk Aol

B ATe) BHL 43 AZTH F U 94 WaTl AZE R VAL AT TAACR FHs] e Rolth W
AT 9I3tel Yol A AAT £AANAL Amstdon 1 An ARLE, AXAZL HeUER, SUA FF 5 FL
AgHso] upe AzZ4o] Pojzrt,

Az L& sl ME AT A Hee] R BAe] 140T oloR LHSHE o] AxTEe] FUT Aow
Uehom of Avbs 47 44 AnzE SAH o3 Seix 4749 49 Ao] FATST EEHOR Az
£ Agor neon ot uENH0| F7tel] 7Qlshs Aow werEol

09 FRU BAO) Wstel] et Aol 220 HEst Al G i Ao Uitk B3 4ETt B 09
o] A9 Az Zutel] 42 Fuo] @A AA L Aol Lrehdtth, Telut AEEE 140C ool A ofelst XA dirol
st A9HE Uegleh Ged Rl e A7 AAHeR 2 AolS Ueh A shetot shgel vt o
2 279 SeA vste] & o Ao FEet SEAA P veryelr

S BAA Qs ARA Aol tet ATnebsl ATRA FHsAS Belot Bae Al tiet A Hel me
uro] @ a Aol A17]H gl

FHo| 1 22IX|, 95 7Z. AXES, AN

TCorresponding author : E-mail : p_dsjang@cun.ac.kr Tel. : 042-821-6677 Fax : 042-823-8362

CH stz

sZZssIx | M32H A4S | 20108 48 |



342 *

Korean Socity of Environmental Engineers
Alojg - el

U Holy - YEE - el

1.ME

=Uo] skprseiA] WS skl A2 dAE A7
5782 Zsk= Qs 1 IAwko]l Skl Sl FAlolH.
o skpse|A] A A= 20039 74 o|F sk
2] A o] F2|9} #7129 sidlE FASE 2 Bl
FED A so= FAQ mes Rk 2 gk
Aegrgdsol gt AAAQ A9] "asdo] &2
Tolx|1L 9}
S| Ao A4l 84l Ax 34 Aol H|ESH
s %i'izl A 9 A el wEh 2t AN 7eS
A =T o doks GRS 7RIt 2Ry siels=
Az o] =4 a4 Eﬁoﬂ e AR AAw F
I Ax7] oA WAshs Bx
A9 of o=z sf AArEjAre] Ao 94%?) Az *li

e A ARt e gle Aol

rUl> J(l)r‘ﬂ okl

rE 03

l-ﬂl

n:L

&2 5e deEhA E} Fig. 1o &uh#Ql Ax4de
e HErgied A ARAE AU Adiols
Lol A dofu= Apole (AHE A= I H
AL Aol A W o] o] 5] Bhito] AHjA o= A
Felofxls 9= (o) A9 ofi2 oA =L, 23 =
o3t flakedd A= 22 AL A F7P°ﬂ (b) A
O Wl

= £9%) Azgake A9
Z]
E

e

al,

N

s
o

N
m e

M
2
|o

R BRES]

ZUHX]EH [e=] tﬂ

°

1
8]
X
)
o
olo
%)
el
ﬁ
ot
)
&
-

o
i)
)
et
N
)
o
|

EE‘J;
o
0
=
foi
o
2
lo
il

e Ax7170]
A& 7HA Aok Z*°1E‘r1 K
olgfgt &R AXE {3l Ak
o] shrt & A+te] Al il =2 %594 HH{E ol
g f% HE(fry—drying) 7]}, &
2 RBe7E & EHAE Zﬂi*l?l% Ao EA o] age]

A A HiF 2Tt F

™
Jlm

dw
do

Fig. 1. Drying efficiency curve.
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Fig. 2. Schematic diagram of a coal particle heating.
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Table 2. Ultimate analysis of dehydrated sewage sludge

Low calorific
Location Element (wt. %) C H ) N S Ash Water 2
value (kcal/kg)
before
) 6.42 0.99 2.93 0.86 0.26 9.44 79.1 210.54
sewage fry—drying
sludge” after
) 44.24 8.92 14.2 2.57 0.68 24.56 4.83 5519.08
fry—drying
before
. 2.3 1.1 8.23 0.3 0.27 7.8 80 217.28
chemical fry=drying
sludge” after
) 40.56 8.94 19.43 1.84 0.58 2414 451 5513.69
fry—drying

1) analyzed in June, 2009  2) calculated from Dulong formula
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