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Abstract

TE 159883

In the cassava starch industries, the extracted starch particles must be separated from the starch
suspension. This separation is usually carried out by the centrifuge which is very expensive and requires high
operating cost. Hydrocyclone is another means of solid-liquid separation which could be applied to the starch
separation. The application of hydrocyclone can be used in many parts of the starch production process such as the
water rinsing in washing step, the concentration of starch suspension in the process and the starch recovery from
the wastewater. The design of hydrocyclone may be carried out by several empirical models, however there is no
universal model which can accurately przdict the performance of the hydrocyclone under different kinds of
services. Hence, this research is focused on determining the model for performance prediction of hydrocyclone
which will be used in the design of the hydrocyclone network in industrial level. Here, the hydrocyclone was built
with the dimension ratio as suggested by Bradley [2]. This dimension ratio is suitable for the separation of very
small particles (less than 10 pm). In this rescarch, there are two sizes of hydrocyclone (i.e. 2.8-cm and 2.2-cm
diameter) to be tested with feed concentration in the range of 3-11 %w/w and pressure drop between 3 and 5
kg/cm2

The significant performance parameters of hydrocyclone are separation capacity, separation efficiency,
volume split and concentration ratio. From the experimental data obtained, each parameter is correlated as a
function of pressure drop and inlet feed concentration.

The application of hydrocyclone in industrial scale requires more than one hydrocyclone connected as a
network to deal with large separaticn capacity and to achieve the desired separation efficiency. Hence, those
correlations obtained for 2.2-cm and 2.8-cm hydrocyclones are used in the network design. Here, we use two sizes
of hydrocyclone (2.8-cm. and 2.2-cm. diameter) in the design of hydrocyclone network.

The network structure was speéiﬁed as two-stage in series. The optimum inlet pressure of each stage is
determined at the minimum total annualized cost of the network. At optimum point, we found that the required
number of 2.8-cm. hydrocyclones is 471 in parallel for the first stage and 500 units of 2.2-cm. hydrocyclones in
parallel for the second stage. The total recovery is 95% as specified. The optimum inlet pressures are 3.73 and
4.75 bar for the first and the second stages, respectively. The cost of hydrocyclone is 0.81 million baht/ year, cost
of pump is 0.21 million baht/ year and power cost is 1.75 million baht/ year. The total annualized cost is 2.77

million baht/ year.



