Y-Plan and 3 port valve explained

The Y-plan is designed to provide independent Temperature control of both heating
and hot water circuits in fully pumped central heating installations. A Y-plan satisfies
the minimum standard requirements of the building regulation part L1 when used in
conjunction with radiator thermostats and an automatic bypass valve.

The benefits of a Y-plan are close temperature control on hot water system and
heating system and timed operation of all heating components.

The reason this system is called a ‘Y’ plan is because of the shape of the 3 port valve. There
are many 3 port producers including Honeywell, Horstmann and Danfoss to name but a few.

Heated water from the boiler is diverted to the hot water coil or the radiators depending on
which service the programmer is asking for and which thermostat is calling for heat. The 3
port valve also acts as a switch to turn on heating system components. Therefore you need
a certain sequence of switches to work in order for the system to operate. For example with
radiators:

1. The programmer reaches a timed period where the radiators require heat.

2. The programmer activates a live supply to the room thermostat.

3. If the room is cold then the thermostat will switch this live supply to the motor in the
three port valve.

4. The three port valve will motor over to open the radiator water outlet. (Takes about 10
seconds)

5. When the valve opens it switches a separate live supply which feeds the boiler and pump.
6. Boiler and pump receive live supply and operate.

Problems with Y plan heating systems:

A common failure mode is the motor burning out (especially after a summer of being
in one position): hence the provision of replaceable heads. In this case, the valve will
sit in port B open position and the motor will be cold. The valve can also stiffen up, if
water gets in between the two O-rings that seal the actuating shaft. This will manifest
itself as the valve sitting in a random position, or in position B but with a hot motor.
Applying silicone grease to the operating shaft can cure this: the heating will need to
be drained, the valve head and cover removed, and a cir-clip taken off the shaft. The
actual valve consists of a freely-rotating rubber ball which is swung on an arm
between the two ports.
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HONEYWELL MID-POSITION VALVE INTERNAL SCHEMATIC
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The three port valve is a clever bit of engineering, in that it manages to move to one
of three positions using only a cheap non-reversible AC motor, a spring, a couple of
micro-switches, a resistor and a diode.

The spring pulls the valve to open the flow through port B (traditionally connected to
the hot water cylinder's heating coil), while the motor winds it towards opening port A
(feeding the radiator circuit). If the motor is left continuously powered, it will stall in
with port A open, but if it is fed with DC (produced with the resistor and the diode),
then it will stall in any position. Two micro-switches, operating just either side of the
'‘A+B' point, are used to define this position

The switches SW1 and SW2 are shown in the valve rest position (port B open). As
the valve moves over towards the A position, SW1 changes over just before the A+B
point, and SW2 just after. The white and grey wires are the control inputs, the orange
is the output to the boiler for port A open, and blue is neutral.



In the central heating and hot water "both off" state, the system wiring results in grey
being live. If the valve happens to be in the A+B or A port open position, SW1 will
have been operated, the motor will be fed with AC, and the valve will wind to open
port A and stay there (although the orange boiler output will not be live). This is a fly
in the ointment for this valve configuration: the motor can be left consuming power
and wearing out its hot windings unnecessarily (the spec says the valve consumes
6W). This will not happen in the summer though, when heating is never selected:
SW1 will be at rest, and the valve will sit un-energised with port B open .

The 270K resistor supplies a small AC current to de-magnetise the motor from the
effects of the rectified DC that is used to hold it in the mid-position. Without this,
there is some risk that the return spring will not be able to overcome the residual
magnetic stiction to return it to the end position.

In the "water only" state, neither grey nor white are energised. The spring will
therefore pull the valve back to open port B, where it will sit.

In the "water and heating" state, white is energised. If the valve has port B open, the
motor will wind it until A+B, whereupon SW1 changes over, DC is applied to the
motor via SW2, and it will stall. If it overshoots, or if it port A was open, SW2 will be
operated as well, removing all power from the motor, and allowing the spring to pull
the valve back to A+B. It is fun to watch this happening: as the spring pulls the valve
back from A open to A+B, the motor acquires quite a momentum and overshoots. It
then winds forward a little, and stops in the correct position.

In the "heating only" state, both white and grey are energised (hence the need for
hot water satisfied connection on cylinder thermostat, and a "hot water off" output
from the programmer). Regardless of the position of either switch, AC will be
supplied to the motor, and it will wind to open port A. In addition, SW2 will connect
white to orange, switching on the boiler. (The boiler is switched externally to the
valve in the other situations.)
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