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Effect of Vortex Finder Length and Regression Model of
Water Flow Ratio as Correlated with Cylindrical and
Conical Lengths of a Hydrocyclone
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Abstract

This research was divided in two parts. The first part was the study of the effect of the proportion
of vortex finder length on the separation efficiency of a 40-mm hydrocyclone. The effects of vortex finder
lengths of 24, 32 and 40 mm were investigated. The test suspension was a mixture of silica and water. The
silica particles had an average size of 9 to 10 micrometer at a solids concentration of 0.5% w/v. The feed
flow rate of 1 m3/h was used at a flow ratio of 0.1. It was found that the longer the vortex finder length,
the higher separation efficiency. A vortex finder length of 40 mm, cylindrical length of 60 mm and cone
length of 200 mm resulted in the best separation efficiency up to 84.06 percent. The second part of the
study involved the construction of a model to predict the water flow ratio from the cylindrical and conical
lengths of a hydrocyclone. The data obtained from the experiments in the first part and the data of an earlier
research, 75 data sets in total, were used to construct a relationship between the proportion of hydrocyclone
and the water flow ratio. By using multiple linear regression method, it was found that the constants, k, was

2.14 x 10" and the regression coefficient, n,, n,, n, and n, were 0.983, 1.167, 2.248 and -2.993, respectively.
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Cases Number of parameters Parameters R? MSE
1 0 - _ -
2 1 D, 0.008 0.211
L-1
D,

3 1 L 0.153 0.180
DC

4 1 . 0.008 0.211
Du

5 1 D, 0.784 0.046

6 1 Eu 0.352 0.138
D. D,

7 2 -1 L 0.161 0.181
DC DL

8 2 -, 0.127 0.188

9 2 D. ,D“ 0.794 0.045
L-1"D,

10 2 D, ,Eu 0.547 0.098
L-1
DC DC

11 2 L1, 0.160 0.181

12 2 D, ,D” 0.808 0.041
Ll Dc

13 2 D, ,Eu 0.368 0.136
Ll
DC Dll

14 2 LD 0.786 0.046
DC

15 2 L Eu 0.472 0.114

16 2 D, ., Eu 0.857 0.031
DC
D. D, D,

17 3 -1 L, 0.161 0.183
DE DL‘ DL{

18 3 I-I'L D 0.809 0.042

19 3 = ,D” . Eu 0.607 0.086
L-1"L, ' '
D. D, D,

20 3 T, ’Lj’D 0.804 0.043
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Cases Number of parameters Parameters R? MSE
D. D, E
,——,Lu
21 3 L—1L, 0.562 0.096
D, D
22 3 — — FEu 0.883 0.026
L-1 D,
D, D. D,
23 3 s R 0.809 0.042
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