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Introduction  
 
 

The EVOPICV Pressure Independent Control Valve òPICVó is a combined constant 
flow limiter and full stroke, full authority equal percentage temperature control 
valve.  

Application Examples  
 
The EVOPICV is suitable for use in variable and constant temperature systems and may be used as 
constant flow limiter in constant volume systems (without an actuator head) or as a true PICV in 
variable volume systems. 
 
Typical applications of the EVOPICV include 
Fan Coils 
Chilled Beams 
Radiant Panels and Radiators 
Heater Batteries  
Small Air Handling units 
Heat Recovery Units 
Over-door Heaters 

Features and Benefits  
 

Features  
¶ Suitable for many applications, due to wide range of available actuators.  

¶ High precision large diameter lockable hand -wheel with simple linear setting scale.  

¶ The flow rate is adjustable via the hand -wheel even when an actuator is fitted.  

¶ Full stroke equal percentage temperature control valve gives maximum control under all 
flow conditions.  

 
Benefits  
¶ Reduces capital outlay by eliminating the need for terminal balancing valves, temperature 

control valves, branch and mains balancing valves, and system differential pressure control 
valves. 

¶ The valve has been designed to be easily close coupled to the terminal unit.  

¶ Selection is simple as no authority calculations are needed.  

¶ Late design changes and changes of use are more easily accommodated. 

¶ Reduces circuit interactivity.  

¶ Commissioning is simplified as no costly proportional balance is required.  

¶ Controllability is made easy due to the equal percentage characteristic.  

¶ User comfort maximised by ensuring every temperature control valve has full authority.  
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Valve Specifications  

Connections are parallel BSP to BS-EN10226-1. 

  

PEB91 Sectional View - DN15/DN20 PEB93 Sectional View - DN20/25/32 

 DN 15 25 20  32 

  V Low Low High Low High Std Std 

Part Number  PEB91VL.04 PEB91L.04 PEB91H.04 PE91L.06 PE91H.06 PEB93L.08 PEB93L.10 

Nominal Max Flow [l/s]  0.04 0.156 0.208 0.264 0.41 0.611 0.750 

 l/h]  150 560 750 950 1500 2200 2700 

Nominal Min Flow [l/s]  0.01 0.016 0.021 0.028 0.04 0.061 0.075 

 [l/h]  36 56 75 100 144 220 270 

Accuracy  [0.2 -1 Bar] ±10% ±5% ±5% ±5% ±10% ±5% ±5% 

 [1-4 Bar] ±10% ±10% ±10% ±10% ±10% ±10% ±10% 

Start Up æP [kPa] 20 20 25 25 25 25 25 

Max Working  æP [kPa] 400 400 400 400 200 400 400 

Working Pressure PN 25 25 25 25 25 25 25 

Min Temp [°C]  -10 -10 -10 -10 -10 -10 -10 

Max Temp [°C]  120 120 120 120 120 120 120 

Spindle Lift  [mm]  3 3 3 3 3 6 6 

Connections Rp ["] 1/2  1/2  1/2  3/4  3/4  1 1 1/4  
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1 Body Forging DZR Brass CW602N 

2 Cartridge Body PSU  

3 Cartridge Seat Brass CW614N 

4 Cartridge Spring Stainless Steel AISI 302 

5 Cartridge Shutter  Stainless Steel AISI 303 

6 Diaphragm EPDM  

7 Globe Brass CW614N 

8 Hand-wheel PSU  

9 Hand-wheel Base Ring Noryl GFN2 

10 Handwheel Washer Brass CW614N 

11 Headwork Cap Abs  

12 Headwork Pin Stainless Steel AISI 303 

13 O-Rings EPDM  

14 Pre-Setting Seat Brass CW614N 

15 Valve Headwork Brass CW614N 

Material Specification  
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Dimensions 

Dimension A B C D E 

DN15 47 115 25 99 120 

DN20 47 115 25 108 120 

DN25 47 152 - - - 

Dimension A B C D E 

DN15 65 133 25 99 127 

DN20 65 133 25 108 127 

DN25 65 - - - - 

Dimension A B C D E 

DN15 70 156 25 99 130 

DN20 70 156 25 108 130 

DN25 70 183 - - - 

No Actuator  

Electromotive Actuator  

Thermo -Electric Actuator  
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Valve Operation  
 
The EVOPICV axial pressure independent control valve consists of three main functional groups:  
1. Differential pressure regulator  
2. Oblique globe valve for temperature control  
3. Movable seat for flow rate adjustment.  
 

1.  Differential Pressure Regulator  
 
The differential pressure regulator is the heart of the pressure independent control valve, by 
keeping a constant differential pressure across the valve seats constant flow and full authority 
temperature control can be achieved.  
 
Incoming pressure P1 is transmitted to the top face of the diaphragm, outgoing pressure P3 is 
transmitted to the underside of this same diaphragm. A constant effective differential pressure is 
maintained between P2 and P3. As P1 increases relative to P3 it acts on the diaphragm closing the 
shutter (A) against a seat (B) thereby lowering the effective differential pressure. As P1 decreases 
relative to P3 the diaphragm acts to open the shutter (A) from the seat (B) thus increasing the 
effective differential pressure. The diaphragm acts against a spring in order to balance the pres-
sure control and stop the diaphragm oscillating.  
 
Water flow through a valve varies as a function of the area of passage and the pressure differen-
tial across that valve. Due to the incorporation of the differential pressure regulator the differen-
tial across the valve seats P2 ð P3 is constant meaning that flow is now only a function of area of 
passage. 

A B 

Functional Schematic 

P1 

P2 

P3 

Pressure Regulator 

Temperature Control  

Pre-Setting Seat 
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2. Temperature Control Valve  
 
The temperature control element of the valve consists of an oblique pattern globe valve the  
differential pressure (P2 -P3) across which is held constant by the differential pressure regulator.  
The authority ( n) of a valve can be calculated from the pressure drops across that valve compared 
with the local system. In this case written as  

 
 
 
 

In the case of a Pressure Independent Control Valve the system Pb is close to 0 meaning that the 
authority is very close to 1.  

3. Maximum Flow Rate Adjustment  
 
In order to preset the maximum flow rate of the valve a second seat is used, again the differential 
pressure across this seat is held constant (P2-P3). The area of passage is changed by moving the 
hand wheel causing a profiled disc to move against a fixed seat thereby adjusting the flow.  
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Flow Control  

Figure A. describes the general flow performance of the valve as the differential pressure changes. 
It can be seen that before the start -up pressure is achieved the flow rate increases almost as a 
fixed orifice valve. Once the start -up pressure has been achieved the valve controls the flow with-
in the set point range.  
 
Values stated for the start -up pressure are calculated with the valve in the fully open position as 
the lowest differential pressure at which the valve will give a constant flow (±5% of nominal). It 
can be observed that as the valve is preset to lower flow rates that the start -up pressure decreas-
es. 
 
It can also be seen that once the working differential pressure range has been exceeded that the 
flow rate begins to rise out of the tolerance bands, however this happens at a much lower rate 
than a fixed orifice valve would exhibit.  
 
It should be noted that for a particular pressure a range of flows (within ± 5% of the nominal) can 
be produced depending on if the pressure is rising or falling. This hysteresis effect is typical of all 
dynamic balancing valves due to the internal tolerances of the pressure regulator.  
 
When designing the pipe system the start -up pressure should be used as the nominal resistance of 
the valve for pump sizing purposes.  

 

Figure A. 
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DN15 - Flow Performance  

 

DN20 - Flow Performance  

 

DN25 - Flow Performance  
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Temperature Control  
 
The valve characteristic is a measure of the rate at which the valve controls flow in relation to its 
opening position, authority is a measure of how well a valve performs in relation to its characteris-
tic curve when in use.  

 

Figure A. 
Coil Power Output  

Flow Rate [Kv/Kvmax] 

Power output through a coil is related to water flow rate but it can be seen from figure A. that 
this relation ship is not linear. Figure A. shows that as flow increases the power output tends to-
wards some maximum value. It can also be seen that power output increases rapidly from 0 - 50% 
of water flow and thereafter the rate of increase of power output decreases. The steepness of this 
curve is typically dependant on the temperature difference induced in the heating or cooling me-
dia (æT). 

   

Figure B. 
ON/OFF, Quick Acting Curve 

Figure C. 
Linear Curve 

Figure D. 
Equal Percentage Curve 
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Figure B. describes an ON/OFF or quick acting valve characteristic, it can be seen that flow rate 
increases rapidly until 30% of the valve stroke and then slowly thereafter.  
 
Figure C. describes a Linear valve characteristic, flow rate increases in direct linear proportion to 
the valve stroke.  
 
Figure D. describes an Equal Percentage (modified logarithmic) valve characteristic. It can be seen 
that flow rate increases slowly until the valve stroke is approximately 70% and thereafter flow rate 
increases rapidly.  
 
It is generally desirable that the power output of a coil is linear in relation to the valve stoke as 
this results in the most easily controllable situation.  

   

Figure E. 
(Fig A. + Fig B.) 

Figure F. 
(Fig A. + Fig C.) 

Figure G. 
(Fig A. + Fig D.) 
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Figure E. describes the system response (power output of a coil vs. valve stroke) when a quick act-
ing or ON/OFF valve is used. It can be observed that the power output rises to over 95% before the 
valve is more than 20% open. 
 
Figure F. describes the system response when a linear valve is used, it can be seen that power out-
put rises quickly for the first 50% of valve stroke and thereafter the rate of change decreases. It can 
also be seen that 95% of the power output is achieved with a valve stroke of approximately 80%.  
 
Figure G. describes the system response when an equal percentage valve is used, it can be observed 
that power output increases linearly with increasing valve stroke.  
 
From the above graphs it can be seen that the equal percentage characteristic gives the most desir-
able system response. It  should be noted that  in any pract ical system the valve characterist ic and 
coil characteristics may not be 100% matched but an equal percentage characteristic valve will al-
ways give a more linear response than any other profile.  
 
The characteristic curves of the EVOPICV valves are shown overleaf.  
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DN15 - Characteristic Curves  

 

DN20 - Characteristic Curves  

 

DN25 - Characteristic Curves  
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Actuators  
 
A wide range of actuators are available for the EVOPICV valves spit into three functional types  
 

Thermostatic Radiator Valve Actuators  
 
The EVOPICV is capable of being controlled by a standard TRV head either with an incorporated 
liquid sensor or capillary sensor. This type actuator has a limited use where the valve is used to 
control radiators or radiant panels.  

  

Thermoelectric Actuator  
 
Thermoelectric actuators use a PTC resistive heated wax element to move the actuator piston as 
the element expands or contracts. This process is silent, highly repeatable and offers a high closing 
force in a very compact actuator.  
 
The thermo-electric ON/OFF actuator is highly suited to radiators and radiant panels as the slow 
operating time provides a controlled opening and closing profile. The ON/OFF actuator may be 
controlled either by a BMS outstation controller or directly connected to a room thermostat.  
 
A normally closed 0-10v proportional thermo -electric actuator is also available and is suited for 
applications where modulating control is required but installation space is limited.  

  EA-T-OO-1-4-1 

Control Type  ON/OFF 

Characteristic   N/A 

Operating Voltage [V] AC/DC 24v ±20% 

Operating Power [W] 1.8 

Operating Current  [mA] 75 

Inrush Current [mA] 250 

Actuating Force [N]  100 ± 5% 

Stroke [mm]  4 

Configuration   Normally Closed 

Cycle Time [s] 180 

Operating Temperature  [°C]  0 - 60 

Fluid Temperature  [°C]  0 - 100 

Max Relative Humidity  [%] 80 

IP Rating  54 class II 

Cable Type   2 x 0.75 mm²  

Cable Length [mm]  1000 

Housing Colour  white RAL9003 

Dimensions H/W/L [mm]  60/44/61  
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EA-T-OO-2-4-1 

Control Type  ON/OFF 

Characteristic   N/A 

Operating Voltage [V] AC 230v ±10% 

Operating Power [W] 1.8 

Operating Current  [mA] 8 

Inrush Current [mA] 300 

Actuating Force [N]  100 ± 5% 

Stroke [mm]  4 

Configuration   Normally Closed 

Cycle Time [s] 180 

Operating Temperature  [°C]  0 - 60 

Fluid Temperature  [°C]  0 - 100 

Max Relative Humidity  [%] 80 

IP Rating  54 class II 

Cable Type   2 x 0.75 mm²  

Cable Length [mm]  1000 

Housing Colour  white RAL9003 

Dimensions H/W/L [mm]  60/44/61  

EA-T-PR-1-4-1 

Control Type  0-10v (0.5-10v) 

Characteristic   Linear 

Operating Voltage [V] AC/DC 24v ±20% 

Operating Power [W] 2 

Operating Current  [mA] 82 

Inrush Current [mA] 250 

Actuating Force [N]  100 ± 5% 

Stroke [mm]  4 

Configuration   Normally Closed 

Cycle Time [s] 120 

Operating Temperature  [°C]  0 - 60 

Fluid Temperature  [°C]  0 - 100 

Max Relative Humidity  [%] 80 

IP Rating  54 class II 

Cable Type   3 x 0.22 mm²  

Cable Length [mm]  1000 

Housing Colour  white RAL9003 

Dimensions H/W/L [mm]  60/44/61  

Input Resistance [kÝ] 100 

Wiring diagram, ON/OFF actuators.  Wiring diagram, 0 -10v actuator.  
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Electromotive Actuators  
 
For modulating control a number of electromotive actuators are available, these use a motor and 
gearbox to move the actuator piston. Electromotive actuators are available to suit most BMS con-
trollers and include both 24v and 230v three point floating control (open/close) and 0 -10v propor-
tional versions.  
 
The 24v actuators both include a valve massaging routine whereby every 24 hrs the actuator com-
pletes an open close cycle in order to prevent dirt accumulating in the temperature control valve 
seat. The 0-10v proportional actuator contains an additional routine to automatically calibrate its 
start and end positions.  

  

  

EA-M-3P-1-5-1 

Control Type  3 Point 

Characteristic   Linear 

Operating Voltage [V] AC/DC 24v ±15% 

Operating Power [W] 5 

Operating Current  [mA] 208 

Actuating Force [N]  120 

Stroke [mm]  4 

Configuration   N/A 

Cycle Time [s] 75 

Operating Temperature  [°C]  0 - 50 

Fluid Temperature  [°C]  0 - 100 

Max Relative Humidity  [%] 75 

IP Rating  40 class III 

Cable Type   3 x 0.25 mm²  

Cable Length [mm]  1500 

Housing Colour  Grey RAL7035 

Dimensions H/W/L [mm]  63/47/74  

EA-M-3P-2-5-1 

Control Type  3 Point 

Characteristic   Linear 

Operating Voltage [V] AC 230v ±15% 

Operating Power [W] 7 

Operating Current  [mA] 30 

Actuating Force [N]  140 

Stroke [mm]  4 

Configuration   N/A 

Cycle Time [s] 100 

Operating Temperature  [°C]  0 - 50 

Fluid Temperature  [°C]  0 - 100 

Max Relative Humidity  [%] 75 

IP Rating  40 class II 

Cable Type   3 x 0.50 mm²  

Cable Length [mm]  1500 

Housing Colour  white RAL9010 

Dimensions H/W/L [mm]  57/50/92  
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  EA-PR-1-5-1 

Control Type  0-10v 

Characteristic   Linear 

Operating Voltage [V] AC/DC 24v ±15% 

Operating Power [W] 5 

Operating Current  [mA] 208 

Max Control Current [mA] 0.5 

Actuating Force [N]  120 ± 5% 

Stroke [mm]  4 

Configuration   Normally Closed 

Cycle Time [s] 75 

Operating Temperature  [°C]  0 - 50 

Fluid Temperature  [°C]  0 - 100 

Max Relative Humidity  [%] 75 

IP Rating  40 class III 

Cable Type   3 x 0.25 mm²  

Cable Length [mm]  1500 

Housing Colour  Grey RAL7035 

Dimensions H/W/L [mm]  63/47/74  

Input Resistance [kÝ] 20 

Wiring diagram, 3 -Point actuators.  Wiring diagram, 0 -10v actuator.  

  


