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Abstract: This study suggests a small-sized screw decanter specialized for dredging sites. Generally, conventional

screw decanters are composed of a cylinder and a cone. However, the suggested screw decanter simply has a cone

based on a cone-type bowl structure. In this research, a commercial analysis tool is used to establish an optimal

design for the bowl and the screw conveyor. Moreover, the base frame, where the main bearings that support the

spindle of the bowl and the screw conveyor are installed, is optimally designed considering the weight of the

rotating body and the deflection caused by the high centrifugal force. Furthermore, the natural frequency range of

the spinning body, the bowl and the screw conveyor, is applied to this base frame; it is designed not to correspond

to the resonance frequency range and achieves stability as a result. This study suggests an optimal design for the

rotating body and the base frame of a screw decanter considering its vibration characteristics. Such a design will

prevent overuse of materials and help to reduce the weight and volume—and the price—of a screw decanter.
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Table 1 Material properties

Parameter Value
Material Structural steel | Stainless steel
(ASTM-A36) (S304)
Young 20002 1936
modulus
Poisson ratio 0.266 0.31
Density 7860[kg/m'] 7750[ kg/m']
chigglrinf 1.17x10-5 17%10-5
na [mm/m.C] [mm/m.C]
expansion
Yield
\Pa \Pa
strength 250 209
Ultimate A60WPa 536k
strength

Tirne: T
Custorn

Max: 57.653
Min: 015115

57853
5127
44,886
38503
32119
25736
19352
12068
85849
0.20132

A

Fig. 2 Equivalent stress of bowl(analysis model)
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Fig. 3 Equivalent stress of bowl(analysis result)
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Fig. 4 Safety factor by stress of bowl
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Fig. 5 Modal analysis of bowl by the number of
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Fig. 6 Modal analysis results of bowl
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Fig. 8 Harmonic analysis response of bowl
(deformation case)
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Fig. 9 Equivalent stress of

Fig. 10 Equivalent
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Fig. 11 Safety factor by stress of screw conveyor
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frame structure



Total Deformation

...............

Total Deformation[mm]

Case 2 Case 3 Case 4 Case b Case 6 Case 7

Case of structure design

Fig. 17 Total deformation by case design of base
frame structure

Damped Frequency
250.0

woon | Pras~

/X“'-_

—

el

|
/
/
YA
V/

,_.
o
=
=]

R =

: -

R

—u» —Mode 1
—4— Mode 2
—=—Mode 3
" ]—x—Mode 4
—+—Mode 5
——Mode 6

,_.
=
=
=)

-

Frequency [Hz]

o
=
=]

0.0

Case 1

CageZ Case3 Cased Casebd Caseb Case?

Case of structure design

Fig. 18 Damped frequency by case design of
base frame structure

ZH YL FAAY A L &3] A 9fgh
goz 2l 7Rl A Ho] wlojHe =H
H olle]l glojof stEE IHE wo] Az
ST7H He ALE AlsHTh U5
Hloj o] A7 FA3 HES Yeh) o
Aol AL HlojRFol| FEd s

Hlo]2~ xy|Yle] AAE AA szl tgk 359
ARERTE 3AA JAFAFe] drhv A=
# el e 7 8% onE etk B A
AowQl HojHel TleiAl= 2 wlold sk
3920N(E-&, 237 Ado]o|e AF)E 18I,
FTEE 93 JBAE 7 st 294AN(ZE] }
)2 ARSIt wolx ZEQde] HAAE F
g & 6xtalol AH JNAdsHA Case © 2= H

e 2 rr 4

l

i_,

A ‘% 753 H-ﬂ% TR oo ME Hojx X
g H=2# F2E Fig. 159 Zt} Z; Case™

Aefste] Yehi® Fig. 163 Fig.
Z}e] gz o]~ e el Ayst
+ S7FEEH HQl wojg Z§ ol ‘ﬂ“go}— A7
< Yehdth ol ZHQle WA T7HE S
Fig. 169 Ueh= uie} o] BE Case’?-f_‘-ﬁ] oA <k
A YER Ll sEAINE Fig. 179 9t 33
AE AA 8= =S wWogolAe] o] Z7](Case
DY F=xoAME Z2HEAe HHE oy ok
HHEAQl HAANMZAEES &3l HTAA Case 7 T-Z0
AE 0.03mm=E YRS 71Ale] AdzH A e
(0.02mm) ool S AT F Ut o]9f o]
I AAE AAHE FEREAAS ML 71Ae =9
32 9 el A8t Zlo] izttt B &4
oAl Fig. 17 2 Fig. 189 ZA#}2ZRE XFL Case
5 Case 7oAl ztol7} mu|sht 7H4] F2lFah4o
M & 2po]lE Holal tt E3FF Case 67 Case 7
ol 7+ FXFa7t REHE U3 AF%ES U
Efjo] 72 WAAA A W& a7} ru|gk 2o
UeRt Qlth 539 7%4 ST WMol 71
dojupr] 1% 13k BEOAE Fro] F55E YT
TZAANE Fesith 7] A AR=EFE Ho|~
zy el 7H 84E A8 gEo] 2 1A BE
o] 73 FXFIrE AWEA, BEo A9 507Hy,
2235 Awo)ol= 208Hz 1E8]al sty e ¢
HE&& 1063Hz, 223F Hwolol= 6255HE Ho] 2~
e ] FRAFIE 112094 Blojd H ol
At FRAAY ] Q== e Hog Aot
Atk wekA B A oA wo]x ] HFHR
TZ% Case T2 ARSI 4718k 2ol £ A7
Ae 237 YAEY AR BEH 2aF 7|
olo] I1g]al IHAE AR5k wIQl wojFo] =9
He Hlojx zZH]le M S B TERE HH o=
AAstRT &% B A9 AAlst 23F/ H7iH
Hﬂol* —E—Eﬂ%}% A\ A ekar, 153l ofs) st
= F58td AN = EFTT]

9 “117%14%% Aoksla Aoz AT Aot}

Ll

O:

-

r i

=

3.4 B
2 AFdMe 4870 Sstd Ay ~3F
HAES AT Ak =37 Higs gyt
Al A™t(cylinder) ¥ F(cone) FE2E FAH
He FxoAM g Znes 748 E ERle B
= TZE Nt AATFCEAN A7]¢ T A

51



HEaN B2 ol 8T 23

8ol 2 ol
zﬂ AFFo.=A Thord
u} golshA 5 +

@711]"6}04 37]9}
3) & dFelA= 4

@) B AFANA ANT DAE A ZEAME
AEEAE TR AT ol T Ho] Yaoly
o N Fel B5E AT A B

References

1) Kenneth Sutherland, “Filters and Filtration
Handbook : Fifth Edition,” Elsevier Advanced
Technology. New  York, USA, ISBN:
978-1-8561-7464-0, 2008.

2) Alan Records and Kenneth  Sutherland,
“Decanter  Centrifuge  Handbook,”  Elsevier
Advanced Technology, New York, USA, ISBN:
1-85617-369-0, 2001.

52 ¢

okl

QAN T| A B X| 2014. 12

225 07

3)

B o] Aol w3 AT

Y. K Suh, “Analysis of the Power for a
Decanter Type Centrifuge( 1) : Sludge Removal
Power,” Trans. Korea Soc. Mech. Eng. (B), Vol.
27, NO. 7, pp. 929-937, 2003.

Y. k. Suh and G. ]J. Han, “Analysis of the
Power for a Decanter Type Centrifuge (II) -
Total Power and the Power Transmission
Mechanism,” Trans. Korea Soc. Mech. Eng. (B),
Vol. 27, No. 7 pp.938-947. 2003.

C. H. Shin, D. C. Lee, W. H. Kim, T. ] Choi
and J. T. Chung, “A Study on the Failure
Analysis and Performance Improvement of a
Decanter,” Trans. Korea Soc. Mech. Eng. (A),
Vol. 28, No. b, pp.586-592, 2004.

E. S. Na, Basic research for the development of
the screw solid liquid separator, The Korea
Institute of Machinery and Metals (KIMM),
Project Report, 1995.

SNE, Ansys Workbench 140 To escape of
rudiments Fourth Edition, Sigma Press, pp.
271-309, 2011.

Corporate Support Team, Ansys workbench
education for structural analysis and optimal
design, Gyeongbuk HYBRID  Technology
Institute, Educational materials, 2012.



