
Electrical Theory and Application for HVACR
Electrical theory is the foundation for understanding how HVACR systems
work. It is important to have a basic understanding of electricity in order to
troubleshoot and repair HVACR equipment.

Basic Electrical Concepts

There are a few basic electrical concepts that are essential to understand:
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Voltage is a measure of the electrical potential difference between two
points. It is measured in volts (V).

Current is a measure of the flow of electrons through a conductor. It is
measured in amps (A).

Resistance is a measure of the opposition to the flow of current
through a conductor. It is measured in ohms (Ω).

These three concepts are related by Ohm's law:
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V = IR

Where:

V is the voltage in volts

I is the current in amps

R is the resistance in ohms

Ohm's law can be used to calculate any of the three variables if the other
two are known.

Electrical Components

There are a number of different electrical components that are used in
HVACR systems. These include:

Capacitors store electrical energy. They are used in HVACR systems
to smooth out voltage fluctuations and to provide a source of power for
starting motors.

Contactors are switches that are used to control the flow of current.
They are used in HVACR systems to turn on and off motors and other
electrical devices.

Fuses are devices that protect electrical circuits from overcurrent.
They are used in HVACR systems to prevent damage to equipment.

Motors are devices that convert electrical energy into mechanical
energy. They are used in HVACR systems to drive fans, compressors,
and other mechanical devices.



Relays are devices that are used to control the flow of current in
another circuit. They are used in HVACR systems to turn on and off
electrical devices based on a signal from another device.

Transformers are devices that are used to change the voltage of an
electrical circuit. They are used in HVACR systems to provide different
voltage levels for different devices.

These are just a few of the many different electrical components that are
used in HVACR systems. It is important to have a basic understanding of
how these components work in order to troubleshoot and repair HVACR
equipment.

Electrical Troubleshooting

Electrical troubleshooting is the process of identifying and repairing
electrical problems. The following steps will help you troubleshoot electrical
problems in HVACR systems:

1. Gather information. The first step in troubleshooting is to gather as
much information as possible about the problem. This includes the
symptoms of the problem, the time of day the problem occurs, and any
other relevant information.

2. Check the power supply. The next step is to check the power supply
to the HVACR equipment. Make sure that the power is turned on and
that the voltage is correct.

3. Inspect the electrical components. Once you have checked the
power supply, you should inspect the electrical components of the
HVACR equipment. Look for any loose connections, damaged wires,
or burnt components.



4. Test the electrical components. If you find any damaged
components, you should test them to confirm that they are not working
properly. You can use a multimeter to test the voltage, current, and
resistance of the components.

5. Repair the problem. Once you have identified the problem, you can
repair it. This may involve replacing a damaged component, tightening
a loose connection, or repairing a broken wire.

6. Test the repair. Once you have repaired the problem, you should test
it to make sure that it is working properly.

By following these steps, you can troubleshoot and repair electrical
problems in HVACR systems.

Electrical theory is essential for understanding how HVACR systems work.
It is important to have a basic understanding of electricity in order to
troubleshoot and repair HVACR equipment. By following the steps outlined
in this article, you can troubleshoot and repair electrical problems in
HVACR systems.
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