Central heating boiler wiring diagrams

This scheme uses a 3 port mid position valve. In the past this was by far the most common
setup, as it only requires one valve. It can still be fitted today, however is not suitable for
systems with more than one heating zone. The valve itself has three plumbing connections - in,
out A and out B. Regardless of other settings, at least one of the outlets is always open, so it is
always possible for water to flow through the valve. Outlet A is normally connected to the
central heating, with B used for hot water. With no power applied, the spring holds the valve in
position B, so water only flows to the hot water cylinder. The motor will move the valve to the
mid position AB, so both heating and hot water are selected. Internal switches and other
components ensure the motor is held at this mid point. Here the motor will move to position A
heating only. When it gets there, an internal switch connects white and orange together, and
this output is used to activate the boiler. This results in a noticeable delay when switching on
heating only, as the motor has to move the valve from B to A. This takes several seconds. This
video covers the wiring and electrical operation of a Y plan system. Wiring diagrams and further
information continues below. View on Youtube. This diagram shows the wiring layout using the
most typical components. Here, coloured wires indicate the permanent mains supply to the
boiler and programmer. The three additional coloured valve wires are also shown white, grey
and orange. Other wires are shown in pale grey. Some or all of these will be live depending on
which modes are selected - these are highlighted brown in the other diagrams below. These
diagrams show a modern boiler where the boiler requires mains power all the time, with a
separate wire used to activate the boiler and the pump connected directly to the boiler. Older
systems simply have the boiler and pump connected to SL 8 in the wiring centre , with only N
and E permanently connected. The room thermostat is shown with a neutral connection.
However a 2 wire thermostat can be used which does not require a neutral. Power starts at
terminal 3 HW On in the programmer. This passes via the wiring centre terminal 6 to the cylinder
thermostat. If heat is required, power continues to terminal 8 in the wiring centre, and on to the
boiler and pump. The valve is not powered at all, and the spring holds it in position B, so water
from the boiler only flows to the hot water cylinder. Note that although the orange valve wire is
connected to power, this does nothing, as orange is only connected via an internal switch when
the valve is in position A. Here, power is also applied to programmer terminal 4, which connects
via wiring centre terminal 4 to the room thermostat. If heat is required, power continues to
terminal 5 in the wiring centre, and therefore to the white valve wire. This causes the valve
motor to move to the mid position, and water from the boiler flows to both the hot water cylinder
and the radiators. As with hot water only, the orange valve wire is connected to power via the
wiring centre terminal 8, but orange is still not connected to anything inside the valve. The only
addition to acheive heating only is terminal 1 HW Off of the programmer being connected to
power. As programmer terminal 1 has power, so does wiring centre terminal 7 which is
connected to the valve grey wire. The white wire already has power via the room thermostat,
and as power is applied to both grey and white, the valve moves to position A. This is where the
orange wire is required - when at A, orange is internally connected to white, and terminal 8 in
the wiring centre receives power, activating the boiler and pump. As a consequence of this,
power also returns via the cylinder thermostat to the programnmer 'HW On' terminal. However
this does not change anything. The same result is acheived if the hot water cylinder is fully
heated - the cylinder thermostat provides the 'HW Off' signal by connecting C and 2 together.
Due to several seconds being required for the valve to move from B to A, there is a delay
between selecting heating at the programmer and the boiler starting. As correct operation relies
on the valve internals functioning properly, valve failure will result in some non-obvious
situations. If the switch in the valve fails, the orange wire will never be connected to power. This
results in heating only not working at all, yet the system works fine with water only or heating
and water. If the valve motor fails, the valve will remain at position B and hot water will never
reach the radiators. Usually this shows up in the summer when hot water only is required.
Caused by either the valve sticking in the mid position, or the lever on the side being in the
'manual' position. On most valves, the actuator head containing the switches and motor can be
replaced as a separate unit without draining the system. On some, the internal motor can be
replaced, although it is often easier to change the whole head. If the valve itself sticks or fails,
the solution is either to replace the entire thing, or on some makes the internal valve ball and
spring can be replaced. These systems contain a wireless controller with a wired receiver unit.
The receiver unit replaces the existing programmer. The wireless controller contains a room
thermostat and is used to control both the heating and hot water, so any existing wired room
thermostat must be removed. Wiring is essentially the same as a standard Y plan, with the room
thermostat removed and the controller unit replacing the programmer. Hot water thermostat,
valve, boiler and pump are unchanged. Y plan This scheme uses a 3 port mid position valve.
Blue, Neutral - internally connected to the neutral side of the motor. White, Live in 1 - Activates

the motor inside the valve to select either AB both or A heating Grey, Live in 2 - Used with the
White wire to select outlet A only heating Orange, Live Out - this is used to switch the boiler on
when the valve is at position A. No power With no power applied, the spring holds the valve in
position B, so water only flows to the hot water cylinder. Power on White only The motor will
move the valve to the mid position AB, so both heating and hot water are selected. Power on
White and Grey Here the motor will move to position A heating only. Overview Video This video
covers the wiring and electrical operation of a Y plan system. System Wiring This diagram
shows the wiring layout using the most typical components. Operation - Hot water and central
heating Here, power is also applied to programmer terminal 4, which connects via wiring centre
terminal 4 to the room thermostat. Operation - Heating only The only addition to acheive heating
only is terminal 1 HW Off of the programmer being connected to power. Possible problems As
correct operation relies on the valve internals functioning properly, valve failure will result in
some non-obvious situations. Heating only does not work If the switch in the valve fails, the
orange wire will never be connected to power. Radiators never heat up, regardless of other
settings. Radiators and hot water always work together Usually this shows up in the summer
when hot water only is required. Hive and other similar 'all in one' systems These systems
contain a wireless controller with a wired receiver unit. Free Wiring Diagram. Variety of central
boiler thermostat wiring diagram. A wiring diagram is a streamlined standard pictorial depiction
of an electric circuit. It reveals the parts of the circuit as streamlined shapes, and also the power
and signal links in between the tools. A wiring diagram typically gives info about the family
member setting and setup of tools and also terminals on the devices, to assist in building or
servicing the gadget. A pictorial representation would show much more detail of the physical
appearance, whereas a wiring diagram utilizes a much more symbolic notation to stress
affiliations over physical appearance. A wiring diagram is typically used to repair troubles as
well as to make certain that all the connections have actually been made as well as that every
little thing exists. Click on the image to enlarge, and then save it to your computer by right
clicking on the image. A wiring diagram is a simple graph of the physical links and physical
layout of an electrical system or circuit. It demonstrates how the electric cables are
interconnected and also could likewise show where fixtures as well as elements may be
connected to the system. Use circuitry layouts to help in building or manufacturing the circuit
or digital tool. They are additionally helpful for making repairs. DIY enthusiasts use electrical
wiring layouts but they are also common in home building and also automobile fixing. A
residence building contractor will desire to confirm the physical place of electrical outlets and
also light components making use of a wiring diagram to avoid expensive errors and also
developing code offenses. A schematic reveals the strategy and also function for an electrical
circuit, however is not concerned with the physical design of the cords. Wiring layouts
demonstrate how the cables are connected and also where they need to found in the actual
device, as well as the physical links between all the components. Unlike a photographic layout,
a wiring diagram makes use of abstract or streamlined forms as well as lines to reveal elements.
Pictorial diagrams are usually photos with labels or highly-detailed drawings of the physical
parts. If a line touching one more line has a black dot, it implies the lines are connected. A lot of
signs used on a wiring diagram appear like abstract variations of the actual objects they stand
for. For instance, a switch will certainly be a break in the line with a line at an angle to the cord,
just like a light button you can turn on and also off. A resistor will certainly be stood for with a
collection of squiggles representing the restriction of present circulation. An antenna is a
straight line with three tiny lines branching off at its end, a lot like a genuine antenna. I asked
him if he had V to terminal L1 and L2. This is always our starting point, making sure the
electricity is turned on. I asked to speak to the electrician, who confirmed that he had power to
L1 and L2. He confirmed that he had V. Next, I asked him if he had continuity through the
control circuit. When I got to the jobsite, I checked the voltage for myself. I then went to the
terminals marked T1 and T2. I installed a jumper and the boiler started right up. I now had the
plumber and electrician standing there with a look of amazement on their faces. I removed the
jumper and walked over to the thermostat that our friend the electrician installed. I turned it all
the way up â€” nothing. I knew the chance of defective thermostats was as slim as defective
boilers, but I removed it from the wall and touched the wires together â€” still nothing. I left the
wires crossed and was going to go back to the boiler and check the wire for continuity, but my
way I saw two wires sticking out of the wall. I asked what they were; no one knew. I placed a
jumper on them and the boiler started. It seems that the electrician hooked the thermostat to the
house intercom system â€” all units had the thermostat wired to the intercom. The clocks even
worked, since the intercoms were 24 V. On our lightbulb, L1 and L2 are the V power source used
to light the bulb. L1 is commonly referred to as the hot line and L2 as the neutral. L2, the
neutral, will always be white; L1, the hot, will usually be black, but it can be any color except

white, gray, or green. The V source is usually a fuse or circuit breaker box. In residential
applications, V is needed for smaller appliances and lighting circuits. Some residential
applications, such as electric water heaters, stoves, clothes dryers, and air conditioners, may
require V. Most homes built after have a V electrical service using circuit breakers. This is
accomplished by bringing two V lines through a meter into a circuit breaker panel. A third
neutral line is also brought to the circuit breaker or service panel. Each hot leg feeds alternate
breakers to supply V to their respective circuits. When V are needed, a double circuit breaker is
connected to each leg or phase to give us a V line. Figure 1 shows a V circuit breaker panel.
How do we shut it off? We install a switch. See Figure 2. Notice that the switch is on the hot line.
If we break the circuit on the L2 or neutral side, the flow will stop and the light will go out, but
there will be power at the light even when it is not lit. This is very important; if someone climbed
on a ladder and touched one of the wires going to the light, he would get a shock. With the
switch on L1 or the hot side, we interrupt the power before it gets to the light. The load can be
anything, a lightbulb, motor, gas boiler, or furnace. When we work on heating systems, our
controls become switches. We have two types of switches, normally open and normally closed.
To determine if a switch is normally opened or normally closed, you must determine its position
with no outside force applied. The outside force can be manual, pressure, or temperature. A
pressure control on a steam boiler is a normally closed switch. With no pressure applied, the
switch is in the closed position and the boiler operates; when the pressure climbs, the switch
opens and the boiler shuts off. Figure 3 shows the symbols you will see for normally open and
normally closed switches. Once you understand what these symbols mean, you can figure out
the operation of each control. This is fine if the boiler is V. However, most gas boilers you will
be working on have V controls. To get from V to 24 V we use a transformer. A transformer does
just what its name implies: It transforms voltage. A transformer is an iron core with windings
placed on either side in relationship to the voltage reduction or increase. If we are going from V
to 24 V, we will have one-fifth as many windings on the V side as on the V side. This is the type
of transformer you will find powering a gas valve. If we are going from V to 10, V, we will have
the amount of windings on the V side times This is the type of transformer we will find on an
electronic ignition. The way this boiler is running now, we turn the switch on, the boiler runs
turn it off, and the boiler shuts down. This obviously is not acceptable. The boiler would run
constantly and would not be safe. Different types of systems have different safety devices. A
steam boiler Figure 5 would have a pressure control as a high-limit control, a low-water cutoff
as a safety device, and a thermostat setting the comfort level. There will also be a rollout switch,
a flue spill switch, and a flue damper. Any wiring diagrams I show you will be for a standing
pilot. This is what the terminal block looks like on a V standing pilot gas valve. Bringing power
to terminals TR and TH energizes the coil, which allows the flow of gas. Our boiler now has V
primary power going through a switch to a transformer supplying V secondary power to the gas
valve. All boilers and hot air furnaces that are vented through chimneys will have a spill switch,
rollout switch, and flue damper. The flue damper motor is wired separately at terminals 1 and 4.
When it proves open, it completes the V circuit to the gas valve through terminals 2 and 3. Note:
The vent damper has to prove open to close the control circuit through terminals 3 and 4. All
natural draft boilers will have a spill switch and a flame rollout switch. A spill switch is a thermal
switch that is placed at the flue draft diverter; in the event of a blocked chimney this device
opens an electrical circuit that turns off the flow of gas. He can be reached at I want to hear from
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