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4, Solar Energy

10%
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Problem Solving
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Troubleshooting g
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Electrical Basics
Suggested Percentage Time Allotment: 10%

Learning
Priority

3.1

Understand the meaning of basic electrical parameters including electrical
charge, current, voltage, power and resistance, and relate these parameters to
their hydraulic analogies (volume, flow, pressure, hydraulic power and friction).

Important

3.2

Explain the difference between electrical power (rate of work performed) and
energy (total work performed).

Important

3.3

Describe the function and purpose of common electrical system components,
including conductors, conduits/raceways and enclosures, overcurrent devices,
diodes and rectifiers, switchgear, transformers, terminals and connectors,
grounding equipment, resistors, inductors, capacitors, etc.

Useful

3.4

Identify basic electrical test equipment and its purpose, including voltmeters,
ammeters, ohmmeters and watt-hour meters.

Useful

3.5

Demonstrate the ability to apply Ohm’s Law in analyzing simple electrical
circuits, and to calculate voltage, current, resistance or power given any other
two parameters.

Important

3.6

Understand the fundamentals of electric utility system operations, including
generation, transmission, distribution and typical electrical service supplies to
buildings and facilities.

Important




Electrical Basics
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Units
e A
e V
e Q
e W
e KW
« KWH
« KVA
« PF

Measure

Electrical Basics

Concept



Units
e A
e V
e Q
e W
e KW
« KWH
« KVA
« PF
« HP

Measure

Current
Voltage
Resistance
Electrical Power
x 1000

Energy (useful)
Apparent Power
Power factor

Mechanical Power

Electrical Basics

Concept

Electrical flow rate
Electrical pressure
Electrical friction

Rate energy used/created
Common convention
Work available/performed
Real + reactive power
KW/KVA

746 Watts



Electrical Basics

Watt’'s Law P

1.  Atoaster draws 7.5A. What is the power consumption of
the toaster? (in the USA)

2. What is the amperage through a 100W light bulb? (n the
USA)

3. Alaptop computer operates with 65W and 3.25A. What is
the DC voltage required?



Electrical Basics

Watt’'s Law ... 1ime and $$%$

P
Vil

1. A 75W light is on a timer and comes on @ 8pm and goes
off @ 7 am. How many watt hours does the light use per
day? per 30 day month? per year?

2. If the power to operate the light costs $0.15 per kWh, how
much will it cost per day? Per month? Per year?



Electrical Basics

P = Power I =Current

V = Voltage R = Resistance
A resistance of 30 Q is placed across a 9V battery. What
is the current flowing through the battery?

What is the overall resistance of a portable CD player if it

is operated by a 6V battery and 0.75A flow through the
circuit?

If there is 60V across a 1200 resistor. What is the power?



Electrical Basics

ferdes Clycult
R

F = Aesistor R
(xuch ax a lightbulby

Series:
Vincrease
A same

Vo=V, +V, +V,

Constant
Rr=R;+R, +

Ry + ...



Electrical Basics

Parallel:

V same
A increase

Battery

V, =V, =V, = Constant

Parallel Circuwit

1 | 1o l=l 41+
LRl (U R =R, +1R, +
12V 109/R,

[%uc

R = Resistar
h ax a lightbulhb)
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