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Optimization of Drying Parameters of Double Rotor Hollow
Disc Dryer Based on Orthogonal Experiments

HU Guocheng, DONG Jinshan,CUI Feng
(School of Mechanical and Power Engineering, Nanjing Tech University , Nanjing 211816, China)

Abstract;In order to explore the drying performance of the hollow disc dryer for sludge treatment equipment, thus
providing reference operation parameters for sludge drying process, the computational fluid dynamics ( CFD) method was
used to simulate the internal flow field of double rotor hollow disc dryer. The effects of rotor speed, steam temperature
and feed rate on drying effect were studied, and the effects of various factors on drying effect were analyzed by orthogonal
experiment. The simulation results show that the increase of rotor speed shortens the residence time of particles in the
dryer and increases the volume fraction of water at the outlet of the dryer. Orthogonal experimental results show that the
order of factors affecting the drying effect is steam temperature > feed rate > speed, and there is an optimal combination
of parameters. This method can provide reference operation parameters for sludge drying process.
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Figure 1  Structural schematic diagram of

hollow disc dryer
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Figure 2 Structure sketch of hollow rotor
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Table 1  Parameters required for multiphase flow simulation
BRR % 15 e R/ C ZRARE/C ZRAUET1/MPa TSR HERHE/ (kg - h ") e/ (v - min~")
35 25 220 7 500 8
N RES
- 5 5 Bk G B oy 5 %
UKL/ mm FRAER (W -m™ KT /gt KT ORIEE (kg - m )
0.8 0.07 1 400 1176 75
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Figure 3  Finite element mesh model of dryer
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Figure 4 Dynamic region finite element mesh model
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Figure 5 Schematic diagram of section
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Figure 6  Velocity nephogram of particle phase with

rotational speed in middle section of 8 r - min ™'
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Figure 8 Velocity vector diagram of particle
. phase in intermediate section of 8 r + min "' speed
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Figure 7 Velocity nephogram of 1 ~4 particulate
phase with rotational speed under 8 r + min ™' /(s
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Figure 9  Velocity vector diagram of particle

phase in section 1 ~4 at 8 r » min '

2.2 KNRENELW

N 8 v+ min IR BT 197K 43 B S3A
I3 10 s .

5 PR AE TR A PN P38 e 2 O e 1 I R
ANEERYD , 5 i ARE BT AR 2R R K . A
10 A, TR Reas B 1 Ab 15 PR i K 43 ot 7y
B MG, 1X 0 1 TZAE B9 75 P 32 Pl B BHABA By
Bk g0y o WA TGRS0, Aoy T o Ko,
X SGIRAE AR5

KT BRI 0%

I 4.00E+01
3.43E+01
2.86E+01

2.29E+01
1
1.71E+01

1.14E+01

' 5.71E+00
0.00E+00

AR B %
4.00E+01

' 3.43E+01

2.86E+01

(a)BIi 1

2.29E+01
™
1.71E+01

1.14E+01

' 5.71E+00
0.00E+00

(b)#kif2

R TR 5y 3%
4.00E+01

H 3.43E+01
2.86E+01
2.29E+01

|
1.71E+01

1.14E+01

' 5.71E+00

0.00E+00
ARG TR B %

! 4.00E+01

3.43E+01

Y

(c)fRMI3

2.86E+01
2.29E+01
i
1.71E+01
1.14E+01
“
5.71E+00 <
\‘Q -
0.00E+00
(d)#m4
B10 A&l ~4 9Ky RESHSH

Figure 10  Distribution of water content in

section 1 ~4
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Distribution of water mass fraction at
outlet at different rotating speeds
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Table 2 Level table L, (3*) of Orthogonal

experimental factors

SHKP B/ (re min ) FERIEIE/C O #ERHE/ (kg s hTl)

1 6 200 7 200
2 8 220 7 500
3 10 240 7 800
4 12 260 8 100

£33 SHETTERIRHER

Table 3 Multivariate experimental scheme and results

g kigug 7R g gk

(r-min") E7A (kg - h™') JEASEGR/ %
1 6 200 7 200 28.51
2 6 220 7 500 26.34
3 6 240 7 800 24.31
4 6 260 8 100 23.03
5 8 200 7 800 30.12
6 8 220 8 100 26.54
7 8 240 7 200 23.24
8 8 260 7 500 21.97
9 10 200 8 100 30.08
10 10 220 7 800 26.79
11 10 240 7 500 25.61
12 10 260 7 200 20.15
13 12 200 7 500 29.08
14 12 220 7 200 25.67
15 12 240 8 100 27.58
16 12 260 7 800 22.51
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Table 3 Range analysis table

&R K, K, Ky K, ky ky ky ky R

LZ30Y 102.19 101. 87 102. 63 104. 84 25.55 25.47 25.66 26.21 0.74
SR 117.79 105. 34 100. 74 87.66 29.45 26.34 25.19 21.92 7.53
R 97.57 103. 00 103.73 107.23 24.39 25.75 25.93 26.81 2.42
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