Hvac control wiring diagram

Free Wiring Diagram. Collection of hvac control panel wiring diagram. A wiring diagram is a
simplified conventional photographic depiction of an electrical circuit. It reveals the
components of the circuit as simplified shapes, and also the power and also signal connections
between the gadgets. A wiring diagram typically gives information concerning the relative
position as well as setup of gadgets and also terminals on the gadgets, to assist in structure or
servicing the device. A photographic layout would reveal extra information of the physical look,
whereas a wiring diagram uses a more symbolic symbols to emphasize interconnections over
physical appearance. A wiring diagram is frequently used to fix issues and to earn certain that
all the links have been made and that everything is present. Click on the image to enlarge, and
then save it to your computer by right clicking on the image. Building electrical wiring diagrams
reveal the approximate places and also affiliations of receptacles, lights, as well as permanent
electric solutions in a building. Interconnecting cable courses might be shown around, where
particular receptacles or components need to be on an usual circuit. The electric symbols not
just show where something is to be installed, but also what type of device is being set up. A
surface area ceiling light is revealed by one sign, a recessed ceiling light has a various sign, as
well as a surface fluorescent light has another sign. On large tasks icons could be numbered to
reveal, for instance, the panel board and also circuit to which the gadget links, as well as
likewise to determine which of a number of types of fixture are to be mounted at that place. A
set of wiring diagrams could be needed by the electric assessment authority to approve link of
the home to the public electric supply system. Electrical wiring layouts will also consist of panel
timetables for breaker panelboards, as well as riser representations for special services such as
emergency alarm or shut circuit tv or various other unique services. Schematic diagrams show
components in their electri ca l sequence without regard for physical location. Schematic
diagrams are used to troubleshoot and install control circuits. Schematics are generally easier
to read and understand than wiring diagrams. A wiring diagram is used to represent how the
circuit generally appears. To help illustrate the differences between wiring diagrams and
schematics, a basic control circuit will first be explained as a schematic and then shown as a
wiring diagram. Commit the following rules to memory: 1. Reading a schematic diagram is
similar to reading a book. It is read from left to right and from top to bottom. Electrical symbols
are always shown in their off or deenergized position. Relay contact symbols are shown with
the same numbers or letters that are used to designate the relay coil. All contact symbols that
have the same number or letter as a coil are controlled by that coil regardless of where in the
circuit they are located. When a relay is energized, or turned on, all of its contacts change
position. If a contact is shown as normally open, it will close when the coil is energized. If the
contact is shown normally closed, it will open when the coil is turned on. There must be a
complete circuit before current can flow through a component. Components used to provide a
function of stop are generally wired normally closed and connected in series. Figure 9â€”10
illustrates this concept. Both switches A and B are nor- mally closed and connected in series. If
either switch is opened, connection to the lamp will be broken and current will stop flowing in
the circuit. Components used to provide the function of start are generally wired normally open
and connected in parallel. In Figure 9â€”11, switches A and B are normally open and connected
in parallel with each other. If either switch is closed, a current path will be provided for the lamp
and it will turn on. Often the service technician must be able to deter- mine what dashed lines
indicate. Schematic diagrams often contain dashed lines. In the schematic diagram shown in
Figure 9â€”12, dashed lines indicate several different conditions. Mechanical connection
between two components such as those shown in electrical symbols 5, 8, and 9. Each of these
symbols show a dashed line connected between different components. The dashed line
indicates that when one component is changed the other one is changed, at the same time. The
double-acting push buttons illustrated in number 5 will both operate when one of them is
pushed. Field wired or installed components. Components used only in special circumstances.
Factory wired or installed components. At the top of the diagram, dashed lines indicate that
only one set of the primary terminals is to be connected depending on the amount of input voltage. An input voltage of volts, for example, would have one line connected to the H1 terminal
and the other to the H4 terminal. An input volt- age of volts would have one line connected to
the H1 terminal and the other connected to the H2 terminal. Another dashed line connected
between two switches indicates that these two switches are mechanically connected. In reality,
this would be a double-pole single-throw switch, Figure 9â€” The dashed line indicates that
when one switch is opened or closed, the other one is opened or closed also. Several
components, such as 1M, 2M, and 3M are connected with dashed lines. The dashed lines in this
instance indicates that these devices are field wired and not part of the assembled unit. Wiring
to these devices is connected during the installation of the equipment. It should be noted that
some diagrams will use dashed lines to indicate factory- installed wiring, and solid lines

illustrate field- connected devices. There is no hard rule. It is generally necessary for the service
person to determine the meaning of the lines on a particular schematic. Another set of
components shown in Figure 9â€”12 is surrounded by dashed lines. These dashed lines mark
components that are used under special circumstances. Contactor coil, C2, and contact CR are
installed only if the compressor motor utilizes part winding starting. If the motor does not
employ part winding starting, these components will not be present. Figure 9â€”14 shows a
start-stop push button circuit. This schematic shows both the control circuit and the motor
circuit. Schematic diagrams do not always show both control and motor connections. Many
schematic diagrams show only the control circuit. Notice in this schematic that there is no
complete circuit to M motor starter coil because of the open start push button and open M
auxiliary contacts. There is also no connection to the motor because of the open-M load
contacts. The open-M contacts connected in parallel with the start button are small contacts
intended to be used as part of the control circuit. This set of contacts is generally referred to as
the holding, sealing, or maintaining contacts. These contacts are used to provide a continued
circuit to the M coil when the start button is released. The second set of M contacts is
connected in series with the overload heater element and the motor, and are known as load
contacts. These contacts are large and designed to carry the cur- rent needed to operate the
load. Notice that these contacts are normally open and there is no current path to the motor.
When the start button is pushed, a path for current flow is provided to the M-motor starter coil.
When the M coil energizes, both M contacts close, Figure 9â€” The small auxiliary contact
provides a continued cur- rent path to the motor starter coil when the start but- ton is released
and returns to its open position. The large M load contact closes and provides a complete
circuit to the motor and the motor begins to run. The motor will continue to operate in this
manner as long as the M coil remains energized. If the stop button is pushed, Figure 9â€”16, the
current path to the M coil is broken and the coil de-energizes. This causes both M contacts to
return to their normally open position. When M holding contacts open, there is no longer a
complete circuit provided to the coil when the stop button is returned to its normal position. The
circuit remains in the off position until the start button is again pushed. Notice that the overload
contact is connected in series with the motor starter coil. If the overload contact should open, it
has the same effect as pressing the stop button. The fuse is connected in series with both the
control circuit and the motor. If the fuse should open, it has the effect of disconnecting power
from the line. A wiring diagram for the start-stop pushbutton circuit is shown in Figure 9â€”
Although this diagram looks completely different, it is electrically the same as the schematic
diagram. Notice the push button symbols indicate double-acting push buttons. The stop button,
however, uses only the normally closed section and the start button uses only the normally
open section. The motor starter shows three load contacts and two auxiliary contacts. One
auxiliary contact is open and one is closed. Notice that only the open contact has been used.
The overload unit shows two different sections. One section contains the thermal heater
element connected in series with the motor, and the nor- mally closed contact is connected in
series with the coil of the M-motor starter. A high pressure pump motor is used to inject fuel oil
into a combustion chamber where it is burned. A blower motor is used to supply combustion air
to the chamber. The circuit will not permit fuel oil to be injected into the chamber unless the
blower motor is operating. The circuit also permits the blower motor to continue operation for a
period of one minute after the thermostat is satisfied. This permits any residual smoke or fumes
to be removed from the combustion chamber. The first step in understanding the operation of
the circuit is to examine the components and determine what they control. The thermostat is a
normally closed held open switch. It is normally closed because the movable contact is drawn
above the stationary contact. The movable contact is not making connection to the stationary
contact, however. This indicates that the contact is being held open. The thermal symbol
indicates that the contact is controlled by temperature. The thermal symbol represents a bimetal
helix. An increase in temperature causes the helix to expand and push upward on the contact. A
decrease in temperature causes the helix to contract. If the helix contracts enough, the movable
contact will make connection with the stationary contact and close the switch. This thermostat
symbol indicates that an increase of temperature will open the switch and a decrease of
temperature will close the switch. This is the normal operation of a heating thermostat. The high
temperature switch is a thermally activated switch also. The switch is shown normally closed. If
the temperature should increase high enough, the switch will open and break connection to the
high pressure pump motor relay and time delay relay. The low water switch is a normally open
held closed switch. The switch is normally open because the movable contact is drawn below
the stationary contact. Because the movable contact is touching the station contact it is being
held closed. This switch is drawn to indicate that a drop in liquid level will cause the switch
contacts to open and break the circuit to the high pressure pump motor relay and time delay

relay. One of the most dangerous conditions for a boiler is a low water level. If the water level
should drop below a preset point, the switch will open. The flow switch is normally open. A flow
of air causes the switch contacts to close. The flow switch is used to insure that there is a flow
of combustion air into the combustion chamber before fuel oil is injected into the chamber. The
time delay contact TDR is connected in series with the blower motor relay coil. The symbol
indicates that the timer is an off delay timer. The arrow always points in the direction the
contacts will move after the delay period. The arrow indicates that the contacts will delay
reopening after they have changed position. Your email address will not be published. Sections
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help all for better understanding. It is the most common type of wiring Diagrams. It is called
ladder because the symbols that are used to represent the components in the system have been
placed on the rungs of a ladder. In electrical schematics, the symbols stand for various
components in the circuit, and the lines stand for the wires connecting them. The intention of
the overall schematic is to show how the circuit functions, not how it actually looks. A wiring
schematic shows the condition of a piece of equipment when there is no power being applied to
the unit. If there is any deviation from this practice, there will be an explanatory note on the
schematic. Before you begin looking at electrical schematic diagrams, though, remember that
there are always five basic components to any schematic:. This diagram is used primarily by the
installing contractor. It normally shows only what the terminal board connections are, and very
rarely will it include any internal wiring of the unit. In order to read electrical Schematics, you
need to be familiar with the following:. The most important symbols used in electrical
schematics are:. Power supplies may be indicated by solid lines or by dashed or dotted lines. BWiring:. Wiring identification: see Fig. Every manufacturer can identify the wires used in
electrical diagrams by one of the following methods:. Note :. The used wiring identification
method should be clearly indicated in the legend that accompanies the drawing. C- Switches:. A
switch is a device that interrupts power to the load. It may be:. You must note that in electrical
wiring schematic the position of the switch is shown as it appears when there is no power
applied to that circuit. The dashed line in the switch symbols represents the mechanical
connection that makes the contacts move together, but these contacts are not connected
electrically. Pressure and temperature controls are switches; they also may be configured with
various combinations of poles and throws. Loads are devices that consume power and convert
it to some other form of energy, such as motion or heat. They may be motors, heaters, lights, or
other pieces of equipment. A transformer is a type of power-consuming device, but rather than
converting energy, a transformer changes the voltage or current. There are two basic
configurations used in schematics today to show the approximate placement of loads,
switches, and different power or supply voltages. A- Side-by-Side Arrangement:. In this
arrangement, Manufacturers usually place motors and other power-consuming components on
the right side of the diagram. This is called the load side. The switches and other controllers are
placed on the left side of the diagram. This is called the line side. B- Up-and-Down
Arrangement:. In this arrangement, the schematic is divided into:. Normally the high-voltage
section is placed at the top of the diagram, and the low-voltage section is placed at the bottom
of the diagram see Figure The vertical lines at the outer edges of the diagram represent the
source of electric power. All control devices and load devices are located on the horizontal lines
between these outer vertical lines. An easy way to determine the different voltages in this type
of schematic is to look for the transformer. It normally is the dividing line for voltage changes.
Electrical schematics utilize a similar system. Take a look at Fig. This is the same schematic of
a packaged air conditioner that you saw in Fig. These numbers are used to indicate the relative
location of each horizontal line in the diagram. If a line falls between two numbers, the number
lower on the page generally is used as the location reference. This type of line-numbering
system can be very useful in helping the reader identify the location of a specific component on
the schematic, as well as its controlling switch. A- Numbers on Left hand side of the diagram:.
In Fig. Similarly, in Fig. Now look at the lower portion of the wiring diagram in Fig. B- Numbers
on Right hand side of the diagram:. These numbers designate the line location of relay contacts.
Likewise, the numbers 7, 11, and 35 in the right-hand margin of Fig. C- Underlined Numbers:.
Note that the 35 is underlined. An underlined number signifies a normally closed contact and,
conversely, a number that is not underlined signifies a normally open contact. For more
information about electrical di
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agrams, please review the following Articles:. Back To. Email This BlogThis! Unknown
February 13, at AM. Unknown April 16, at PM. Unknown January 30, at PM. Unknown October 6,
at AM. Newer Post Older Post Home. Subscribe to: Post Comments Atom. This information
designed by the electrical designer will be and must appear on the electrical drawings for
proper installation by the electrical contractor. The above points can be fulfilled by
understanding the electrical wiring diagram of individual HVAC equipment and of the whole
system also. Usually, the electrical wiring diagram of any HVAC equipment can be acquired
from the manufacturer of this equipment who provides the electrical wiring diagram in the
user's manual see Fig. Compare Fig. Today it is not uncommon for some manufacturers to
show both types of diagrams on their equipment. A- Side-by-Side Arrangement: In this
arrangement, Manufacturers usually place motors and other power-consuming components on
the right side of the diagram.

