Generating Electricity
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flow out of the generator. Figure 18.9 shows a standard AC generator with
an armature, and a graph of current vs. the number of rotations. The graph
shows how current rises and falls before it reverses direction (becomes neg-
ative) in the second half-rotation.
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Distribution of Electrical Power
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Brushes Slp rings.

When rotated, the armature is pushed through the field lines of the mag-
net and consequently develops an induced current in the direction shown.

Lenz's law dictates that the direction of current through the armature pro-
ceeds in one direction for the first half-rotation, but is reversed for the next
half-rotation as the side from the right now descends on the left. If the arma-
ture rotates continuously, simple slip rings allow an alternating current to
flow out of the generator. Figure 18.9 shows a standard AC generator with
an armature, and a graph of current vs. the number of rotations. The graph
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shows how current rises and falls before it reverses direction (becomes neg-
ative) in the second half-rotation.
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‘magnet was removed. This example illustrates the necessity for a constantly
changing, dynamic magnetic field to keep this current flowing, even if the
current alternates its direction. The iron ring apparatus is the basis for a
‘major practical application of this technology, the transformer.

Fig18.4 Oersted's and Faraday’s Principles Complement Each Other

Oersted's principle

Current through a conductor

Moving magnetic field
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Faraday's principle

1. The factors that affect the strength of a magnetic field in a solenoid

(electromagnetic coil) are the number of windings, the diameter of PR

the coil, and the permeability of the core. Faraday discovered that a
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Sample Problem:

The following transformer has a primary voltage of 20 V.  

a) What is the secondary voltage? 

b) What is the secondary output current if the power dissipated in the transformer is 100 W?
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The overriding principle for a transformer is that the power dissipated
ts primary and secondary sides must be the same. The current and

jtrical potential in the primary side complement each other so that
‘ir product, power, remains the same.

Panm'y = Psemndm'y

LVe = EVs
Yok =
— o VS Ip

a5 [l aTezd b bl | © © | [O/H W o





[image: image8.png]§ | Adobe Reader
el £t Vew Docuren: Took Window top _18/x]

pdf] ) B

hysi

Atiachments

\The overriding principle for a transformer is that the power dissipated
ts primary and secondary sides must be the same. The current and

trical potential in the primary side complement each other so that
r product, power, remains the same.

Panm'y = Psemndm'y

LVe = EVs
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Factor in the number of turns, N, on the primary and |

— secondary sides (Np and Ns):
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Transmitting electrical energy over great distances from remote generating sites results in a loss of power.  This loss of power is primarily due to the overall resistance of the pathway.  This loss can be determined by the following equation:
P = I2R

Sample Problem:

Compare the power lost in transmission for a 1000 W line at 100 V to the same power on a line at 1000 V.  In both cases, the resistance of the line is 1 Ω.
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Solution and Connection to Theory

a) Given
Ve =20V Ny = 8 turns Ns = 2 turns Vs=7? -

Rearrange the transformer equation for Vs, substitute all variables, and

solve.
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