CHAPTER 1

1.1 Background
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In the case of gravity collectors, ‘particles simply settle out of the

The rate of particle removal is proportional to the size of the collecting force.
Because the weight of small particles is quite low, gravity collection is generally a slow and
ineffective process for particles smaller than 100 lm in size. The rate of collection can be

greatly increased by employing the inertial effect. This reduces the size of equipment and



extends the range of effective collecting generally down to particles of about 20 Hm in size.

In the case of certain cyclones it may go down to 2-3 Hm.

There are two types of cyclone dust collectors: the axial inlet flow (uni-flow) cyclone
as shown in Figure 1.1 and the tangential inlet flow cyclone as shown in Figure 1.2. In

Figure 1.1, the dust laden gas in the cyclone body is rotated by the guide vanes and the

dust or solid particles are separated i The clean gas flows to the
atmosphere through the exit pipe eI PIpE is_type of axial cyclone can be applied
: inlet flow cyclone, the dust-laden
gas rotates by flowing et pipe into the cyclone body.
This type of tangential ti-cyclone system and also can
be used for high temper

All of these typés of eqliipme acteriz -.v-\. simplicity of construction and
operation. They are rel@tivgly iexpensive in, gomparison with other kinds of collectors.

Generally there are no movifig fparts & ateri lo construction may be used as may

be required to withstand op' atinGconditior e energy required for operation is also
relatively low. It is due onl 0 -a-Tather 5t ure drop required to move the gas
Cat et

| through the equipmeng2 <R S

(G Y
J

g
AULINENTNEINS
RINNTUUNIININY



Battie 1oy S ’ _— Cieca gos OsCharge
3 o
I

Gy .
ot TeGuer - = = ...’,__‘jm -~ Quter vorter

/, C:ected by jets
Cpotental f1ow™ )

b Inner vortes creoted
/— Dy outer vortex

(“rot0ti0nat tiow™)

Region of

concentrated dust

“Potential flow™
splits 10 bunker and
10 mner vortes

Flow «to bunker

Qa3 mnfet

Fig. 1.2 Tangential Flow Inlet
Source: Licht, W. 'Air Pollution Control Engineering. New York: Dekker, 1980



In an optimization problem one seeks to maximize or minimize a specific quantity,
called the objective. These variables may be independent of one another, or they may be
related through one or more constraints.

Optimization problem contain three essential categories:

1. At least one objective function to be optimized
2. Equality constraints (equation)

3. Inequality constraints

There are two types of 0 ptim '

1. Linear nx_q___h _
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2. Non Ling

In recent years efl, procedures for “optimizing”
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cyclone design and o..ﬁf': iy 5 ttacked is the balance, or
trade-off, between the total expense ane all"effiCiency. ‘:, viously, if the total expense of
improved design (to obtam‘o&r pressure lossepd cyclone diameter) or lower efficiency is
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A restatement of the objective, as usually pursued by most authors on optimizing,

would be-cyclone design to achieve a required 50 % cutsize particle diameter on a known
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dust dispersion at minimum pressure loss.



In this research the optimization design for parallel cyclones having a tangential gas
inlet dust collector in which both variables cyclone diameter and amount of cyclones
concerned for maximum value of ratio collection efficiency to pressure drop, minimum total
fixed cost and total operating cost in Thailand while account for the others constrains.
Where total fixed cost concern only material and fabricate while transportation cost and
support structure cost excluded. For total operating cost concern only electrical cost form

Electrical Generator Authority of Thailan T) while maintenant cost excluded.

1.2 Objective

1.2.1 To understand

1.2.2 To compare g Clone between simulation cyclone.
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the system requirement
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DL ize parallel cyclones having

)

1.32 The David Leith and William Light cyclone model for prediction cyclone
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1.3.3 Dev8lb p a computer progr‘am for opmmlze parallel cyclones havmg a tangential
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14 Beneﬁts expected

1.3.1 Create objg
a tangential gas inlet dlEcollec Or.

1.4.1 To suggest guidelines for select a suitable single or multi-cyclone that suit for
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requirement design.

142 To use a computer program to prediction cyclone performance and aid design.
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