LESSON FIVE: ELECTRICITY

BASIC PHYSICS:

Q1:
What are the three basic factors in electricity?

Q2:
How can water be used as an analogy?

Q3:
What is Ohm’s Law?

Q4:
What are series resistances and parallel resistances?

Q5:
What is the formula for calculating series resistances?

Q6:
What is the formula for calculating parallel resistances?

TRANSMISSION AND USAGE:

Direct Current

Q1:
What is direct current (DC)? 

Q2:
What is the equation for power in a DC circuit? 

Alternating Current

Q1:
What is alternating current (AC)?

Q2:
What is the power factor?

Q3:
How is the power factor expressed? 

Q4:
What is a three-phase circuit? 

Q5:
What are kilowatts and megawatts? 

ELECTRICAL EQUIPMENT

Q1:
What is a motor?

Q2:
What is a generator?

Q3:
What is the basic principle behind generating electricity?

Q4:
What is the basic principle behind electric motors and electric solenoids?

Q5:
What is a solenoid?

Generation of Power

Q1:
What is a single-phase alternator?

Q2:  
What is the typical AC power frequency in the US?

Q3:
What is it in Europe?

Q4:
What is the common household voltage in the US?  In Europe?

Q5:
How is three-phase power generated?  

Q6:
What happens if only one of the circuits is connected?   

Transformers:

Q1:
What is a transformer?

Q2:
What does a transformer consist of?

A2:  


Q3:
What are transformers used for?  

Q4:
What are step up transformers and step down transformers?

Q5:
How do transformers work?

Q6:
What is the thermal rating of the transformer?

Q7:
Why should transformers be ventilated and isolated?

A7:  
 

Transformer Connections:

Q1:
What are the primary and secondary winding?

Q2:
What is a two-wire secondary?

Q3:
What is a three-wire secondary?

Q4:
What are the two types of connections called?

Q5:
Why is the wye sometimes referred to as a ‘star’?

Q6:
What voltage system are residences limited to?

Q7:
What do larger loads (such as air conditioners, refrigerators and electric ranges) use?

Q7:
What do receptacles and light switches use?

Electric Heaters:

Q1:
How do electric heaters work?

Q2:
Why are electric heaters 100% efficient?

Q3:
Why is it inefficient to use electricity to heat a space?

Q4:
Why is it efficient though to use electric heat as a radiant heat source?

Electric Lighting:

Q1:
What is a four-way switch?

Motors:

Q1:
What types of motors are in general use?

Q2:
What is the DC motor used for?

Q3:
What is the universal motor?

Q4:
How can motors be protected from overheating?

Capacitors:

Q1:
What are capacitors used for?

Q2:
How does a capacitor work?

Receptacles:

Q1:
How should outlets be installed in residential construction?

Panelboards:

Q1:
What is a panelboard?

Q2:
How are breakers sized?

Wiring:

Q1:
What is the smallest size of electrical wiring that should be used for building wiring?

Q2:
Why has aluminum wiring for small gages (#4 or less) been discontinued?

Q3:
What is the standard for branch circuits?

Q4:
How are circuits oversized?

Conduit:

Q1:
Why is conduit used?

Q2:
How is conduit sized?

Q3:
What are the characteristics of rigid conduit?

Q4:
What is intermediate metallic conduit (IMC)?

Q5:
What is electrical metallic tubing (EMT) or thin wall?

Q6:
What is flexible metal conduit (or “flex” or Greenfield)?

Q7:
What is interlocked armored cable or BX cable?

Q8:
What is Romex?

CALCULATIONS:

Q1:
What is the allowed voltage drop due to the resistance of the wire in a given circuit?

Load Estimation:

Q1:
How can the overall electrical load in a project be estimated?

SAFETY CONSIDERATIONS:

Short Circuits:

Q1:
When does a short circuit occur?

Shutoff Devices:

Q1:
How do fuses work?

Q2:
How do circuit breakers work?

Q3:
What is a GFI or GFCI?

Grounding:

Q1:
What is grounding?

Q2:
What are the characteristics of ground wires?

SERVICES

Q1:
What is the service drop?  What does it consist of?

Meters:

Q1:
How is the electric usage in a building measured?

Q2:
What is the demand surcharge?

Emergency Power Sources:

Q1:
What is emergency power used for?

Q2:
How is backup power provided?

BUILDING AUTOMATION

Q1:
What are some examples for building controls?
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