
Warning

High Efficiency Circulation Pump

Model:WP-APM

Ground motor before connecting to power supply. 
Do not touch the pump while it is running.

Do not run the pump without water. 
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Dear Customer:

Thanks for purchasing Westbridge control products, to avail of your 24 months warranty 
please complete the Warranty Card below. Note Warranty valid fol 24 months from the date 
of purchase.

Pump model:_______________________________

Production batch number:_____________________ Invoice 

number:_____________________________ Date of 

purchasing:__________________________ Purchased in: 

______________________________ User name: 

________________________________ Address: 

__________________________________ Postal code: ________________

Seal:
(please complete and return to Precision Heating Ltd,
504 Northwest Business Park, Mitchelstown Road, Ballycoolin D15 W97V, Ireland.
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19-226.External control modes and signals

7.Control mode, user interface and settings 8 S
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E1

E2

S

Indicator lights off

One fuse is burned.

Breaker is off.

Pump doesn't work.

D) Overvoltage or 
undervoltage

Replace the fuse.

Put the breaker on.

Replace the pump.

Check whether the power supply is within the 
specified range.

Lacking phase

E3

Note: When the pump is running, the display panel will go out after           10s no operating, and 

then press any button to display again.

E4 Short circuit

   Overvoltage or 

    undervoltage

23-26 27 
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VIII.
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PWM setting
When the circulation pump is connected to the external control system and there is a PWM signal input, the pump 

automatically enters the PWM mode P1 (heating type), and short presses the shift button to switch to the PWM mode P2 (solar 

type).

P1 and P2 are displayed on LED4, and the PWM mode and real-time power value are periodically switched and displayed.

Button

Figure 17

LED 4

Quickly click

PWM  P1 LED PP LED CP LED  S LED  A LED  N LED  4

P1 1 ·

P1 2 ·

P1 3 ·

P1 4(max) ·

PWM  P1(heating)

PWM  P2 LED PP LED CP LED  S LED  A LED  N LED  4

P2 1 ·

P2 2 ·

P2 3 ·

P2 4(max) ·

PWM  P2(solar)

Red(In)

Yellow(Out)

Black(GND)

PWM signal connection
Standard configuration: three-line immersion tin at both ends; non-standard: can be customized according to customer 
needs.

Figure 18
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Constant  pressure

Constant  speed

Proportional 

pressure
LED PP LED CP LED  S LED  A LED  N LED  1 LED  2 LED  3

PP1 · ·

PP2 · ·

PP3 · ·

PP A ·

Night ·

Constant  

pressure
LED PP LED CP LED  S LED  A LED  N LED  1 LED  2 LED  3

CP1 · ·

CP2 · ·

CP3 · ·

CP A ·

Night ·

Constant  speed LED PP LED CP LED  S LED  A LED  N LED  1 LED  2 LED  3

S1 · ·

S2 · ·

S3 · ·

S A ·

Night ·

PLUSH
This circulating pump can be externally controlled with P1 or P2 external PWM signals or internally controlled by four 
control modes.

Proportional pressure

PWM  P1 LED PP LED CP LED  S LED  A LED  N LED  4

P1 1 ·

P1 2 ·

P1 3 ·

P1 4(max) ·

PWM  P2 LED PP LED CP LED  S LED  A LED  N LED  4

P2 1 ·

P2 2 ·

P2 3 ·

P2 4(max) ·

PWM  P2(Solar)

PWM
This pump external control mode has P1 or P2 PWM external control signal control, two control modes.

PWM  P1(heating)
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Constant  pressure

Proportional 

pressure
LED PP LED CP LED  S LED  A LED  N LED  1 LED  2 LED  3

PP1 · ·

PP2 · ·

PP3 · ·

PP A ·

Night ·

User interface control mode

Manage all operating modes with 2 buttons and 1 LED interface

The following operating modes can be selected via the button.

The user interface displays the combined LED lighting as described in the table below.

AUTO
This circulator has four internal control modes with adaptive function.

Proportional pressure

Constant  

pressure
LED PP LED CP LED  S LED  A LED  N LED  1 LED  2 LED  3

CP1 · ·

CP2 · ·

CP3 · ·

CP A ·

Night ·

User interface display

·Performance view (working)

— Operating status

— Alarm status

·Setting view (after pressing the button)

During the run, the screen displays the performance view. If the button is pressed, the user interface switches views or 

runs the setup selection mode.

4. Settings

Constant  speed

Constant  speed LED PP LED CP LED  S LED  A LED  N LED  1 LED  2 LED  3

S1 · ·

S2 · ·

S3 · ·

S A ·

Night ·

XXX

Product model
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External control Internal Control

PWM P1 PWM  P2
Proportional 

pressure
Constant  pressure Constant  speed

curves 1 curves 1 curves 1 curves 1 curves 1

curves 2 curves 2 curves 2 curves 2 curves 2

curves 3 curves 3 curves 3 curves 3 curves 3

curves 4 curves 4 Auto Auto curves 4

Control mode, user interface and settings

1. Control mode and curve

The type have up to five control modes, each with four curves for different maximum heads.

These setup options are available as pre-configured models.

Option Application Function

control mode and curve

External control Internal Control

AUTO
Domestic hot water system heating 

assembly
Run  in  all  self-

control  mode s  and  
/

PWM  heating/Solar system

Run with PWM P1 

or PWM P2 

configuration.

PWM P1

PWM P2
/

PLUSH Any  HVAC  system
Run  in  all  available  

modes  and  curves

PP1~3

CP1~3

CS1~3

PP1~3

CP1~3

CS1~3

PWM P1

PWM P2

Button

Figure 16

LED N

LED 4

VII

2. Type

3. User interface

LED indicator

LED 1

LED 2

LED 3

Figure 2



If necessary,the junction box can be turned with 90°as gear like Figure 3.1

Figure 3.4

Figure 3.5

Figure 3.5
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1.2.3 Alarm

The PWM feedback signal is made into a 5V rectangular wave pulse width form, which is isolated by optocoupler. The 
duty cycle of the circulating pump fixed at 75Hz frequency is tentatively defined as follows:

Figure 15

PWM output 

signal(%)
QT (s) Pump i nformation  DT(s) priority

95 0 PWM signal standby (stop) 0 1

90 30 Alarm/stop/blockinge rror 12 2

85 0-30
Alarm / shutdown / electrical error (phase loss

over current) 1-
, 

12
3

75 0 Warning (overvoltage, undervoltage) 0 5

0-70 /

0—80W( Slope7/8%  PWM/W) 0—120W(Slope7/12  

%PWM/W) 0—180W (Slope7/18  %PWM/W)
/ 6

Output frequency 75Hz+/-5%

NOTE：QT=Identification time

DT=Cancel identification time

High Temperture

High Pressure

Figure 3.1 Figure 3.2 Figure 3.3

Figure 3.4 Figure 3.5 Figure 3.6



Figure 4

Thermal

If the unit is fitted with thermal insulation, make sure the condensation drainage holes in the motor 

housing are not closed up or obstructed in any way.
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PWM input signal (%) Electric pump status

0

The electric pump is switched to non-PWM mode (internal 
control) operation, and the system has no PWM signal 

input by default.

0＜PWM≤10 Electric pump runs at maximum speed

10＜PWM≤84
Electric pump linearity decreases from maximum speed to 

minimum speed

84＜PWM≤85 Electric pump operates at minimum speed

85＜PWM≤95

95＜PWM≤100 Standby, the  pump  stops  running

pumpIf  the  input  signal  fluctuates  near  the  shift  point, the  will  start  and  stop  according  
to  the  hysteresis  principle.

When the PWM signal percentage (duty cycle) is low, the hysteresis prevents the circulation pump from starting and 
stopping if the input signal fluctuates up and down at the transition point. When there is no percentage of PWM 
signal, the circulation pump will stop for safety. If the signal is lost, for example due to cable damage, the circulation 
pump will stop to avoid overheating of the solar thermal system.

1.2.2 PWM input signal P2 (solar) 

PWM input signal (%) Electric pump status

0≤PWM≤5 Standby, the pump stops running

5＜PWM≤8
If the input signal fluctuates near the shift point, the pump will start and stop 

according to the hysteresis principle.

8＜PWM≤15 Electric pump operates at minimum speed

15＜PWM≤90
Electric pump linearly rises from minimum speed to 

maximum speed

90＜PWM≤99 Electric pump runs at maximum speed

100
The electric pump is switched to non-PWM mode (internal control) operation, and the system has 

no PWM signal input by default.

Figure 14



7mm

17mm

L N

Figure 5
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1.1.3. Basic control logic 

Figure 12

When the PWM signal is connected, the pump operation is controlled by the PWM signal. When there is no PWM signal, the 

pump operation is controlled according to the internal control logic.

PWM speed control logic:

The PWM input signal is controlled by the logic relationship with the rotational speed to control the working state of the 
electric pump;

The PWM feedback signal passes the logic relationship with the power and related faults to realize the monitoring of the 
actual working state of the electric pump.

1.2 PWM input signal function definition

1.2.1 PWM input signal P1 (heating)

When the PWM signal percentage (duty cycle) is high, the hysteresis prevents the circulation pump from starting and stopping if 
the input signal fluctuates up and down at the transition point. When the percentage of the PWM signal is low, the rotational 
speed of the circulating pump is high for safety reasons. If the cable in the gas boiler system is damaged, the pump will 
continue to operate at maximum speed to transfer heat from the primary heat exchanger. This is also suitable for heating the 
circulation pump to ensure that the pump can transfer heat when the cable is damaged.

Figure 13  PWM input  P1 (heating)

O
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D
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Location Description Location Description

1 Energy Efficiency Index

2

3

4

5

6

7

8

9

7  Name plate

E(X) (X is 1 or 2)

(ten)

(ten)

(Page19)

VI External control modes and signals

1. Control principle

The 8/10/12 meter circulating pump is controlled by a digital low voltage pulse width 

modulation (PWM) signal whose speed depends on the input signal.Which are controlled 

internally or externally and can be set to internal or external control. The configuration curve of 

the pump prefabrication determines the rate of change of the pump speed.

1.1.control signal

1.1.1. Digital low voltage PWM signal

 

1.1.2. Duty cycle

           d%=100×t/T

Optocoupler isolation YES

PWM input frequency 1000—1500Hz

Input voltage high level UiH 4.0—24.5V

Input voltage low level UiL <0.7V

High level input current IH
Max3.5mA@4700Ohms 
Max10mA@100Ohms

PWM  adjustable  range 0—100%

Signal polarity Fixed

Signal line length <3m

Rising and falling edge time <T/1000

Figure 11 PWM waveform

Hz

APM 25-4-180

Email: support@westbridgecontrols.co.uk

www.westbridgecontrols.co.uk



3

+

+

+

+

+

+

+

Displayer icon

AUTO

AUTO

For 4-6m

+

+

+

+

+

Displayer icon

9

10

3

3

Medium

Medium

+

+

+

+

For 8-12m Ten

93

93

93

93

138

138

138

142

25-8-180

25- /1012-180

32-8-180

32- /1012-180

99185 133

99

99

99

185

185

185

133

133

133

112

112

112

112

180

180

180

180

180

180

130

130

4.80

4.85

5.00

5.05



Declared EEI

≤0.20 (4-6m)

GB4343.2    GB/T17626.4    IEC61000-4-4

≤0.23 (8-12m)

t

AUTO

AUTO

1

AUTO CP

AUTO PP

PP

This
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APM

8

8

10

12

The
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APM

APM

APMA

A A

A A

A

A

(XX-4-XX)

(XX-6-XX)

Figure 9



Figure 10

the

(Figure 9)

  8.2.1

  8.2.2

(Figure 10)

The
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