
 

 

 

 

 

 

 

 

 

 

 

 

 

 

P-K COMPACT® 
Temperature Control 
Equipment Guide 

 

 
To be used in conjunction with the latest editions of: 
P-K COMPACT® Semi-Instantaneous Water Heater I&OM 
P-K COMPACT® Supplemental Equipment Guide 

 

 

 

Patterson-Kelley 
155 Burson Street 
East Stroudsburg, PA 18301 
Telephone: (570) 476-7261 
Toll Free: (877) 728-5351 
Facsimile: (570) 476-7247 
www.pattersonkelley.com 

 

 

© 2020 Patterson-Kelley, All Rights Reserved 

 

P-K COMPACT 

TEMPERATURE 

CONTROL EQUIPMENT 

GUIDE 

P-K COMPACT 

TEMPERATURE 

CONTROL EQUIPMENT 

GUIDE 

P-K COMPACT 

TEMPERATURE 

CONTROL EQUIPMENT 

GUIDE 

P-K COMPACT 

TEMPERATURE 

CONTROL EQUIPMENT 

GUIDE 

P-K COMPACT 

TEMPERATURE 

CONTROL EQUIPMENT 

GUIDE 

P-K COMPACT 

TEMPERATURE 

CONTROL EQUIPMENT 

GUIDE 

P-K COMPACT
®

 (01/03/2020) 

1004905927 - SIEMENS MVF, 

MXF/MXG, and M3P 

http://www.pattersonkelley.com/


PK COMPACT® Temperature Control Equipment Guide 
 

2 | P a g e  
 

 

 

 

 

 

 

 

 

 

 THIS PAGE INTENTIONALLY LEFT BLANK 

 

 



PK COMPACT® Temperature Control Equipment Guide 
 

3 | P a g e  
 

Table of Contents 
ELECTRIC MVF CONTROL VALVE ................................................................................................................ 6 

Use ................................................................................................................................................................. 6 

Technical and mechanical design .................................................................................................................. 7 

Dimension .................................................................................................................................................... 10 

Mounting notes ........................................................................................................................................... 13 

Installation notes ......................................................................................................................................... 13 

Maintenance notes ...................................................................................................................................... 13 

Disposal ........................................................................................................................................................ 14 

Warranty ...................................................................................................................................................... 14 

Technical data .............................................................................................................................................. 14 

Connection terminals .................................................................................................................................. 16 

Connection diagrams ................................................................................................................................... 16 

Application examples................................................................................................................................... 17 

Dimensions .................................................................................................................................................. 18 

Revision numbers ........................................................................................................................................ 19 

MXF/MFG CONTROL VALVE ........................................................................................................................ 20 
Use ............................................................................................................................................................... 20 

Type Summary ............................................................................................................................................. 21 

Technical and Mechanical Design ................................................................................................................ 22 

Sizing ............................................................................................................................................................ 25 

Engineering Notes........................................................................................................................................ 27 

Mounting Notes ........................................................................................................................................... 27 

Installation Notes ......................................................................................................................................... 28 

Maintenance Notes ..................................................................................................................................... 28 

Disposal ........................................................................................................................................................ 28 

 Warranty .................................................................................................................................................. 28 

Technical Data ............................................................................................................................................. 29 

Connection Terminals .................................................................................................................................. 31 

Connection Diagrams................................................................................................................................... 31 

Application Examples ................................................................................................................................... 32 

Dimensions .................................................................................................................................................. 33 

Revision Numbers ........................................................................................................................................ 35 

M3P CONTROL VALVE .................................................................................................................................. 36 
Use ............................................................................................................................................................... 36 

Type Summary ............................................................................................................................................. 37 

Technical and Mechanical Design ................................................................................................................ 37 

Sizing ............................................................................................................................................................ 38 

Engineering Notes........................................................................................................................................ 40 

Mounting Notes ........................................................................................................................................... 40 

Installation Notes ......................................................................................................................................... 40 



PK COMPACT® Temperature Control Equipment Guide 
 

4 | P a g e  
 

Maintenance Notes ..................................................................................................................................... 41 

Disposal ........................................................................................................................................................ 41 

Warranty ...................................................................................................................................................... 41 

Technical Data ............................................................................................................................................. 42 

Diagrams ...................................................................................................................................................... 44 

Connection Diagrams................................................................................................................................... 44 

Dimensions .................................................................................................................................................. 45 

Revision Numbers ........................................................................................................................................ 45 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PK COMPACT® Temperature Control Equipment Guide 
 

5 | P a g e  
 

NOTES: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PK COMPACT® Temperature Control Equipment Guide 
 

6 | P a g e  
 

Electric MVF Control Valve 

4361 

 

 

 

 

 

 

 

 

 

Modulating control valves 

with magnetic actuator,            MVF461H.. 

PN 16 
for hot water, high temperature hot water and steam 

• Short positioning time (<2 s), high resolution (1 : 1000) 

• Selectable valve characteristic: Equal-percentage or linear 

• High rangeability 

• Selectable standard interface DC 0/2...10 V or DC 0/4...20 mA 

• Phase-cut signal input for Staefa controllers 

• Position control and position feedback signal 

• Wear-free inductive stroke measurement 

• Spring return facility: A  AB closed when deenergized 

• Low friction, robust and maintenance-free 

Use 

The MVF461H..valve types are through-port control valves with fitted magnetic 

actuator.  The actuator is equipped with connecting electronics for positioning control 

and position feedback.  When deenergized, the valve is closed. 

The short positioning time, high resolution and high rangeability make these valves 

ideal for proportional control of district heating stations and heating plant using HTHW 

and steam.  For closed circuits only. 
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pmax   =  max. permissible differential pressure across the valve’s control path, valid for the entire 

actuating range of the motorized valve 

pS       =  max. permissible differential pressure (close off pressure) at which the motorized valve will 
close securely against the pressure (used as through-port valve) 

kVS         =  nominal flow rate of cold water (5 to 30 °C) through the fully opened valve (H100) at a 
differential pressure of 100 kPa (1 bar) 

When ordering, please give quantity, product name and type reference. 

  

 

Valve body and magnetic actuator form one assembly and cannot be separated. 

Should the valve electronics prove faulty, the electronics module must be replaced by 
the ASE12 replacement electronics module. 
Mounting Instructions 74 319 0404 0 are included. 

 Overview table, see page 14. 

Technical and mechanical design 

 For a detailed description of operation, refer to Data Sheet CA1N4028E. 

The electronics module converts the positioning signal to a phase-cut power signal 
which generates a magnetic field in the coil.  This causes the armature to change its 
position in accordance with the interacting forces (magnetic field, counterspring, 
hydraulics, etc.).  The armature responds rapidly to any change in signal, transferring 
the corresponding movement directly to the valve plug, enabling fast changes in load to 
be corrected quickly and accurately. 

The valve’s position is measured continuously.  Any disturbance in the system is rapidly 
corrected by the internal positioning controller, which ensures that the positioning signal 
and the valve stroke are exactly proportional, and also delivers the position feedback 
signal. 

The magnetic actuator can be driven by a Siemens controller or a controller of other 
manufacture that deliver a DC 0/2...10 V or DC 0/4...20 mA output signal. 
To achieve optimum control performance, it is recommended to use a 4-wire 
connection for the valve.  In case of DC power supply, a 4-wire connection is 
mandatory! 
The controller’s signal ground terminal M must be connected to the valve’s terminal M. 
Terminals M and GO have the same potential and are internally interconnected in the 
valve’s electronics.  

If the positioning signal is interrupted, or in the event of a power failure, the valve’s 

return spring will automatically close control path A  AB. 

Ordering 

Replacement 
electronics module 
ASE12 

Rev. no. 

Control operation 

Control 

Spring return facility 
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By pressing (a) and turning (b) the hand wheel 

• in clockwise (CW) direction, control path A  AB can be 
mechanically opened to between 80 and 90 %  

• in counterclockwise (CCW) direction, the actuator will be 
switched off and the valve closed 

As soon as the hand wheel is pressed and turned, neither the 
forced control signal Z nor the input signal Y or the phase-cut 
signal acts on the actuator.  The green LED will flash. 
For automatic control, the hand wheel must be set to the Auto 
position.  The green LED will be lit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

Manual control 

Operator controls and 
indicators in the 
electronics housing 

Configuration 
DIL switches 

Selection positioning 
signal and range Y 
Voltage and current 
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1. Hand wheel position Man (open) or Off 
2. Forced control signal Z 
3. Phase-cut signal Phs 
4. Signal input Y 

If the electronics module is replaced or the actuator turned through 180 °, the valve’s 
electronics must be recalibrated.  For that, the hand wheel must be set to Auto. 

The printed circuit board has a slot (position 3, preceding page). 
Calibration is made by bridging the contacts located behind the slot using  
a screwdriver.  The valve will then travel across the full stroke to store the 
end positions. 

While calibration is in progress, the green LED will flash for about 10 seconds (also refer 
to «Indication of operating state»). 

Selection positioning 
range Y and U: 
0...10 V / 0…20 mA or 
2...10 V / 4...20 mA 

Output signal U (position feedback signal) is 
dependent on the load resistance Ri. 

Ri > 500 , voltage signal 

Ri < 500 , current signal 

Selection valve 
characteristics 
Equal-percentage or 
linear 

Forced control input Z 

Signal priority 

Calibration 
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Dimension 

 

  

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

Indication of 
operating state 

Working pressure and 
medium temperature 
Fluids 

Saturated steam 
Superheated steam 
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For saturated steam and superheated steam, the differential pressure pmax across the 
valve should be close to the critical pressure ratio. 

p1 = absolute pressure before valve in kPa 
p3 = absolute pressure after valve in kPa 

 

 

 

 

 

 

 

ṁ   =  steam quantity in kg/h 

k   =  factor for superheating of steam = 1 + 0.0013 · T (k = 1 for saturated steam) 

T =  temperature differential in K between saturated steam and superheated steam 

 

  
 

 

 

 

 

 

 

Subcritical range 

Recommendation 

Calculation of the kvs 

value for steam 

Example 
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pV100        =  differential pressure across the fully open valve and the valve’s control path A  AB by a volume flow 
V100 

V100             =  volume flow through the fully open valve (H100) 

pmax          =  max. permissible differential pressure across the valve’s control path for the entire actuating range of 
the motorized valve 

100 kPa =  1 bar ≈ 10 mWC 

1 m3/h    =  0,278 l/s water at 20 °C 

 

 

  

 

 

 

 

 

 

Water flow chart 

Valve characteristic 
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The 4-wire connection should always be given preference! 

 

 

 

  

 

 

SNA         =   nominal apparent power for selecting the transformer 
Pmed       =   typical power consumption 
STR         =   Minimal require transformer power 
IN              =   required slow fuse 
L         =   max. cable length; with 4-wire connections, the max. permissible length of the separate 1.5 mm2

 

copper positioning signal wire is 200 m 
 

1) All information at AC 24 V 

Mounting notes 

 The valve is supplied complete with Mounting Instructions 74 319 0378 0. 

The valve may only be used in flow direction (A  AB). 
Observe the direction of flow! 

  

 

 

 

Installation notes 

• The actuator may not be lagged 
For electrical installation, refer to «Connection diagrams». 

Maintenance notes 

The low friction and robust, maintenance-free design makes regular servicing 
unnecessary and ensure a long service life. 
The valve stem is sealed from external influences by a maintenance-free gland. 
If the red LED is lit, the electronics must be recalibrated or replaced. 
Should the valve electronics prove faulty, the ASE12 electronics module must be 
replaced (refer to Mounting Instructions 74 319 0404 0). 

Always disconnect power before fitting or removing the electronics module. 

After replacing the electronics module, calibration must be triggered in order to 
optimally match the electronics to the valve (refer to «Calibration»). 

 

  

Connection type 1) 

4-wire connection 

Mounting position 

Repair 
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Disposal 

 

 

 

 

Warranty 

Application-specific technical data must be observed. 
If specified limits are not observed, Siemens Switzerland Ltd / HVAC Products 
will not assume any responsibility. 

Technical data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Functional data of actuator 
Power supply 

Signal inputs 

Signal outputs 

Positioning time 

Electrical connections 
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  Functional data of valve 

Materials 

Weight and dimensions 

Norms and directives 
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Connection terminals 

System neutral AC 24 V, DC 20…30 V 

System potential AC 24 V, DC 20…30 V 

Control signal DC 0/2…10 V, DC 0/4…20 mA 

Measuring neutral (= G0) 

Position feedback signal DC 0/2…10 V, DC 0/4…20 mA 

Forced- control input Z 

Phase-cut signal DC 0...20 V Phs, interchangeable, galvanically isolated 

Phase-cut signal DC 0...20 V Phs, interchangeable, galvanically isolated 

 

Connection diagrams 

If controller and valve receive their power from separate sources, only one 
transformer may be earthed on the secondary side. 

 In case of DC power supply, a 4-wire connection is mandatory! 

 

 

 

 

 

 

 

 

 

 

  

 

 

General environmental 
conditions 

Terminal assignment 
for controller with 
4-wire connection 
(to be preferred!). 
DC 0...10 V 
DC 2...10 V 
DC 0...20 mA 
DC 4...20 mA 
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 Piping must be connected to potential earth! 

 

 

 

 

 

 

 

Application examples 

 The examples shown below are basic diagrams with no installation-specific details. 

  

 

 

 

 

 

 

The valve may only be used in flow direction (A  AB).  The direction of flow must be 
observed! 

  

Terminal assignment 
for controller with 
3-wire connection 
DC 0...10 V 
DC 2...10 V 
DC 0...20 mA 
DC 4...20 mA 

Warning 

Controllers with 
phase-cut 
DC 0...20 V Phs 

District heating (supply heating) system, 
indirect connection. 

District heating (supply heating) system, 
directly connected to water-heating 

system 
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Dimensions 
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MXF/MFG Control Valve 

4455 

• Fast positioning time (<2 s), high-resolution stroke (1 : 1000), high rangeability 

• Equal-percentage or linear valve characteristic (user-selected) 

• Operating voltage AC / DC 24 V 

• Switch-selected control signal DC 0/2...10 V or DC 4...20 mA 

• DC 0…20 V phase cut control signal with SEZ91.6 external interface 

• Indication of operating state, position feedback and manual control 

• Wear-free inductive stroke measurement 

• Fail-safe feature: A ↑ AB closed when de-energized 

• Low friction, robust, no maintenance required 

Use 

The control valves are mixing or throughport valves with the ready fitted magnetic 

actuator for position control and position feedback. The short positioning time, high 

resolution and high rangeability make these valves ideal for modulating 

• control of chilled and low-temperature hot water systems 

• control or dosing control of fluids containing mineral oil (SAE05...SAE50), mineral-

oilbased diesel fuels, heat transfer oils 

in closed circuits. 
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Type Summary 
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Technical and Mechanical Design 
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Sizing 
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Engineering Notes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mounting Notes 
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Installation Notes 

 

 

 

 

 

 

 

 

Maintenance Notes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Disposal 

 

 

 

 

 

Warranty 
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Technical Data 
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Connection Terminals 

 

 

 

 

 

 

 

Connection Diagrams 
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Application Examples 
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Dimensions 
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M3P Control Valve 

4454 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Fast positioning time (1 s), high-resolution stroke (1 : 1000)  
• Positioning signal: DC 0...10 V or DC 4... 20 mA 

• Fail-safe feature: 1 ⇓ 3 closed when de-energized  

• Low friction, robust, no maintenance required 

• Indication of operating state, position feedback and manual control 

Use 
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Type Summary 

Technical and Mechanical Design 
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Engineering Notes 

 

 

 

 

Mounting Notes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Installation Notes 
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Maintenance Notes 
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Technical Data 
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Diagrams 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Connection Diagrams 
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