Chapter 2 - Coulomb’s Law and Electric Field Intensity



The Experimental Law of Coulomb
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Electric Field Intensity
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Electric Field Intensity — Example 2.2
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Field Due To A Continuous Volume Charge Distribution
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Field of a Line Charge
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Field of a Line Charge (neglect symmetry)
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Field of a Line Charge (neglect symmetry)
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Field of a Line Charge
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Field of a Sheet of Charge
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This is a very interesting result. The field is constant in magnitude and
direction. It is as strong a million miles away from the sheet as it is right of the

surface.



Streamlines and Sketches of Fields
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Streamlines and Sketches of Fields
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Field of a Line Charge

MathCAD Example

Force field in the x =0 plane.
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Electrostatic Precipitators for Power Plants

Many countries around the world, including our own, depend on coal and other fossil fuels to produce
electricity. A natural result from the burning of fossil fuels, particularly coal, is the emission of flyash.
Ash is mineral matter present in the fuel. For a pulverized coal unit, 60-80% of ash leaves with the flue
gas. Historically, flyash emissions have received the greatest attention since they are easily seen leaving
smokestacks.

Two emission control devices for flyash are the traditional fabric filters and the more recent
electrostatic precipitators. The fabric filters are large baghouse filters having a high maintenance cost
(the cloth bags have a life of 18 to 36 months, but can be temporarily cleaned by shaking or
backflushing with air). These fabric filters are inherently large structures resulting in a large pressure
drop, which reduces the plant efficiency. Electrostatic precipitators have collection efficiency of 99%,
but do not work well for flyash with a high electrical resistively (as commonly results from combustion

of low-sulfur Coal)' discharge electrode seega
ionizing field or corona
\

clean
gas

particulate
laden gas

collection electrode

Electrostatic precipitators are not only used in utility applications but also other industries (for other exhaust gas particles)
such as cement (dust), pulp & paper (salt cake & lime dust), petrochemicals (sulfuric acid mist), and steel (dust & fumes).



