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In this thesis, a computer program for sedimentation type particle size analysis and a computer

program for calculating the efficiency of tangential-inlet cyclone with and without blowdown flow have been

developed and tested.

Yoshida et al. (2001) applied Twomey's nonlinear iteration method to retrieve a particle size
distribution from the sedimentation curve measured with a sedimentation balance method. It was found that the
program could calculate the particle size distribution accurately. Peerapat Kritanusorn (2002) developed an
instrument for analyzing the particle size distribution using liquid-phase sedimentation method which was
similar to Yoshida’s. The instrument employed 2 programs ; Program SEDI-2Me using Twomey's nonlinear
iteration method and Program AUTOCAL-JIS using the standard method decreed by t_he Japanese Industrial
Standard. However the calculated siope of its tangential line (time rate of changc of the sedimented
mass) ,which is calculated from Program AUTOCAL-JIS, is sometimes discontinuous. Hence, the author is
interested in smoothing the slope data by employing the cubic regression. As a result, the calcnlated slope and
the relative size distributicn of particles are more siooth, making the improved Program AUTOCAL-JIS
highly suitable for unimodal particle size distributions.

At present, there are many mathematical models for predicting the cyclone grade efficiency. The
author wants to develop a computer program to predict the grade efficiency of . the tangential-inlet air cyciune
with and without blowdown flow using the ordinary differcntial equations for mass balance to improve the
Mothes and Loffler’s model. It is found that, the predictions are quite accurate but tend to underestimate the
grade efficiency for particles smaller than 6 micrometers because the model neglects the effect of
agglomeration of fine particles, especially at high dust loading. Therefore, the author develops empirical
correlations to include this effect. It is shown that the program can accurately predict the grade efficiency ol a

cyclone with and without a blowdown flow. The errors are within + 5% .



