Understanding hvac wiring diagrams

At first glance, HVAC wiring diagrams look intimidating, just as intimidating as a roadmap did
the first time you glanced at one of those. Roadmaps and wiring diagrams have a great deal in
common in that they both rely on the use of symbols and have a legend that explains what the
most important symbols represent. Roadmaps show the roads and highways that people travel
to get from point "A" to point "B," while wiring diagrams represent the paths electrical current
takes to go from point "A" to point "B. Wiring diagrams for HVAC systems and other
complicated electrical systems come in two major variations â€” schematic diagrams and
ladder diagrams. Of the two types of diagrams, the ladder types are perhaps the easier of the
two to understand, especially for the beginner. The ladder diagram gets its name from the fact
that it looks like a ladder and each path the current takes through the apparatus looks like a
rung on a ladder. Most HVAC units have both types of diagrams affixed to their cabinets. The
ladder diagram is the diagram of choice for troubleshooting. The first step in learning how to
read any electrical wiring diagram is to learn what physical components the various symbols
represent. That could cause a great deal of confusion if the equipment manufacturer did not
provide a legend on the bottom of the circuit diagram explaining what the symbols mean. The
manufacturer also provides notes to explain what the numbers and letters used on the diagrams
mean. Spend some time studying these notes because they are the keys to unlocking the
meaning of the diagram. The ladder diagram is the wiring diagram of choice because it makes it
easier to see how the various components are related. In a ladder diagram, all the related
components or subcomponents are placed in a straight line instead of being spread out
helter-skelter as they are on a schematic diagram. For example, one rung on the ladder diagram
for a clothes dryer might contain the timer contacts, the upper limit thermostat, the operating
temperature thermostat and the heating element as they are connected between Line 1 and Line
2. The most efficient way to read a ladder diagram when using it to find a malfunctioning
component is to use the "divide and conquer" approach. When troubleshooting by taking a
continuity reading through that branch, take your first reading between the center point and
each line. Then, for the side that fails the test, you find the center point and repeat the test.
Continue to divide and test until you have isolated the component causing the problem. This
method of reading and using the ladder diagram will save you significant time, especially when
troubleshooting circuits that have many individual components. Based in Colorado Springs,
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little bit about home heating and cooling systems, you probably realize that they are pretty
complicated little systems! Inside those compact units are electrical connections, fans,
compressors, condensers, switches, coolantsâ€”the list goes on and on. And not every unit is
built the same way. AC and heating units are kind of like carsâ€”they share most of the same
components, but they may not be distributed in exactly the same location. Instead, they use a
schematic diagramâ€”a visual representation of various units and their functioning. Having that
reference point helps your repair person swap out a cracked heat exchanger or damaged
compressor without a hitch, making fixes go faster and smoother. Electrical diagrams provide
necessary guidelines so that installers can make sure the currents and electrical connections
are safe and fire-resistant. The vast majority of homeowners should call an experienced HVAC
repairman to handle their system maintenance. However, if you feel confident about your
mechanical abilities and are contemplating a home HVAC repair, you certainly should give
yourself a crash course in how to read them. At the very least, you should understand how to
read circuit diagrams. Occasionally, the schematic will actually be printed on the unit itself, as
well. Schematics fall into three different categories: ladder, line, and installation diagrams. A
professional HVAC contractor will be able to easily get your heating and cooling schematics for
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HVAC diagrams have an unfair reputation for being hard to understand. Understanding an
HVAC diagram requires a thorough knowledge of symbols. The following are particularly
important to remember. An electrical load is anything that consumes a current draw and
performs work in a circuit including motors, solenoids, lights and heaters. Motors will have their
own specific symbols denoting motor design and an abbreviation indicating its function
compressor, evaporator fan, condenser fan, indoor fan motor, etc. A solenoid is defined as a
current flowing through a coil of wire, producing a magnetic field and causing an action in a
relay or valve, for instance, the plunger in a solenoid valve. A contactor is similar, with current
flowing through a coil and activating a switch. Signal lights are important indicators in HVAC
controls, marking when a part of the system or a component is working. Electrical heaters
convert electrical energy into heat. For example, the crankcase heater for a compressor
prevents refrigerant from migrating back into the compressor and causing a flooded start.
Switches interrupt the voltage in a load and can be operated manually or electrically. Contacts
refers to the conducting part of the switch, poles are the number of sets of contacts and throws
are the number of closed contact positions for each pole. In the field, a schematic aka ladder
diagram gives you a roadmap for understanding how a system is designed and laid out â€”â€”
making the process of diagnosing a problem much easier. The rungs of the ladder represent
loads, such as motors, the compressor, switches, solenoids and other components that either
interrupt or perform a function in the circuit. Some detailed wiring diagrams will show numbers
on the left denoting the lines or circuits, with numbers on the right side indicating circuit lines
with relays or switches. Underlined numbers on the right side will denote contacts that are
normally closed. Pictorial diagrams have the same information, but are laid out differently from
ladder diagrams. Often, pictorial diagrams will show a dotted line to indicate where the wiring
needs to go during installation. This is more for the benefit of installers, but can also be useful
for HVAC techs during troubleshooting. Common HVAC diagrams to familiarize yourself with
include:. Login Free Trial. Contents Share. Electrical Loads An electrical load is anything that
consumes a current draw and performs work in a circuit including motors, solenoids, lights and
heaters. Common HVAC diagrams to familiarize yourself with include: AC Unit A diagram for an
AC unit usually includes: Contactor Compressor Crankcase heater Low-pressure and
high-pressure controls Condenser and indoor fan motors Ground connection Run capacitor
Low voltage and Line voltage wiring Heat Pump A heat pump wiring diagram includes
components such as: Contactor Compressor Crankcase heater Low-pressure controls
Condenser and indoor fan motors Defrost control board Ground connection Run capacitor
Solenoid for reversing valve Low voltage and line voltage wiring By simply learning symbols for
HVAC diagrams, you can begin to get a bigger picture of an entire unit, which makes diagnosing
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