4MO03 Assignment 3Solution

Question 1 Solution:

1) For a spherical particle:
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3) € = 0.39 isthe asymptoticvoidage forspherical pellets as determined by Benyahia & O’Neill
[http://faculty.qu.edu.ga/farid/My%20preprints/enhanced_voidage correlations_2005.pdf]
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Question 2 Solution

1. The assumptiontouse t/Vvs.V plotsisthat the filtration is performed at constant pressure drop.

2. Precoat: Ina vacuumrotary-drum, the drum neck is precoated with amedium of a known
permeability and particle size to retain contaminants, producing aclearfiltrate. In a solid-liquid plate-
and-frame filter press, the plate is precoated to ease cake discharge and enhance filtration through
forminga barrierthat avoids contaminants from blinding the cloth filter, which provides a clearfiltrate
afterthe filtration cycle. (Source: www.solidliquid-separation.com/vacuumfilters/precoat.htm)

Filteraids: Afinely divided materialadded to the feed which helps control flow and solid removal by
forminga porouslayeronthe septum (screen orcloth) and becoming the filter medium that traps the
solids and prevents them from blinding the septum.

(Source:www .generalfiltration.com/assets/uploads/filter-aid-filtration.pdf)
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Question 3 Solution

The dual cyclone configuration at our sister site helps to achieve pollutant reduction by the following:

e Each cyclone separatesthe feed stream based on density difference. Large, denser particles
travel downwards alongthe cyclone wall and exit the bottom as the underflow. The gas
(normally air) along with fine entrained particles then travel upward as the overflow.

e Cut size becomessmallerwith more unitsin series

e Therecycle (dashedline)dilutesthe feed, which reduces solid loading effect to the first cyclone
and improves efficiency of system

As such, the stream discharge from cyclone 2 would have far fewer pollutant particles than our plant
discharge (which hasno cyclones)

Question 6 Solution

1. A venturi scrubber consists of a converging section, athroat (the narrowest part of the venturi tube)
and a diffuser. The dust/gas mix flows through the venturi tube and reaches top speedinthe throat
section. Thereafter, the mixture passesintothe diffuserwhere the speed drops again. Liquidis added to
the gas flow eitherin the throat section orprior to it. Intensive mixing takes place between the gas and
the liquidinthe throatsection of the venture tube. Due to the high speed realised by the gas and liquid,
wateris released infinewaterdroplets. (Source: http://www.emis.vito.be/techniekfiche/venturi-
scrubber?language=en)

3. When comparedto cyclones, venturi scrubbers have greater collection efficiency, and are able to
process and capture finer particulates.

4. When compared to cyclones, venturi scrubbers are typically less reliable, and have a greater cost
(e.g.:dueto post-watertreatment).
(Source:http://www.plastep.eu/fileadmin/dateien/Events/2011/110725_Summer_School/Vasarevicius_
Air_Cleaning PlasTEP__ 2 .pdf)
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