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Electric MVF Control Valve

SIEMENS 461

&

Modulating control valves

acvati with magnetic actuator, MVFE461H..
pa— PN 16
for hot water, high temperature hot water and steam

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

o 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

e Position control and position feedback signal

e Wear-free inductive stroke measurement
e Spring return facility: A — AB closed when deenergized
e 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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Table 1. Product Numbers.

Wire Gauge (AWG)
Product Line Size | Cv Aps |Apymax| Sws | Pmed Iy 16 14 12
Number (in) ®si) | ps) | (vA) | W) | Fuse L (f0)
MVF461H15-0.6 112 07 | 145 | 145 | 33 15 [315] 130 | 215 | 360
MVF461H15-1.5 12 18 | 1495 | 145 | 33 15 | 315 | 130 | 215 | 360
MVF481H15-3 12 35 | 145 | 145 | 33 15 |315| 130 | 215 | 380
MVF461H205 | 34 | 59 | 145 | 145 | 33 | 15 | 315 130 | 215 | 360
MVF461H25-8 1 94 | 145 | 145 | 33 15 | 315|130 | 215 | 380
MVF461H32-12 | 1-1/4 | 140 | 145 | 145 | 43 20 4 | 100 | 165 | 260
MVF461H40-20 | 142 | 233 | 145 | 145 | 65 | 20 | 63 | 100 | 185 | 260
MVF461H50-30 2 350 | 145 | 145 | 65 26 | 63| 65 | 100 | 165

Apmax = max. permissible differential pressure across the valve’s control path, valid for the entire
actuating range of the motorized valve

Aps = 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 (Hio0) at a

differential pressure of 100 kPa (1 bar)

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

Ordering Type reference | Stock number | Description
MVF461H15-0.6 | MVF461H15-0.6 | Flanged valve with magnetic actuator
Replacement Valve body and magnetic actuator form one assembly and cannot be separated.
electronics module
ASE12 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.

Rev. no. Overview table, see page 14.

Technical and mechanical design

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

Control operation ) o ) )
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.

Control 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.

Spring return facility 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.
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Manual control

Operator controls and
indicators in the
electronics housing

Configuration
DIL switches

2.0V
4...20m#A4

[l'nA]\ | /ﬁlrn

O0)m| o«

W (W] orF

V17 N g
10V

(...
0...20ma4

£Le81218

Selection positioning
signal and range Y
Voltage and current

By pressing (a) and turning (b) the hand wheel

e 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

PK COMPACTe Temperature Control Equipment Guide

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.

S /_\\ é 1 Connection temminals
| '\\_/' ¥ 2 LED forindication of operating state
= R 8
| @ ok g
green v
-~ calib./ Man
: |
N/ _
o GO@ ) ,?\ error calib.
S GO red
il < B error
il (v) v
il | ™ 3 Slot for autocalibration
il v 4 DIL switch for mode control
- iia
\ 4.
G P~ ~
d A VPhs mAl |
1 u ololm| o~
@ (|| orr
\ J l J) =v1” | N
N\ 7 ¥ 0..10V
3 0..20mA
Switch Function ON | OFF Description
1
o on ON [mA]
B
g OFF Positioning signal ¥
OFF v "
2
oM 210V, 4..20 mA
ﬁ E "_'" Positioning range
¥ B ¥ and U
OFF 0. 10V, 0..20ma "
3 -
. oN OH Vo (linear)
E OFF Valve characteristic
OFF V ieg (Equal-percentage)
" Factory settings
oN oH
m T
OFF OFF
N petov 2.10V
OF
N p.20mA | 4.20mA |
OFF §
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Selection positioning
range Y and U:
0...10V/0...20 mA or
2.10V/4..20 mA

Selection valve
characteristics
Equal-percentage or
linear

Forced control input Z

Signal priority

Calibration

PK COMPACTe Temperature Control Equipment Guide

on oN Output signal U (position feedback signal) is
(.IJ u H OFF H QFF dependent on the load resistance Ri.
Ri > 500 Q, > voltage signal
Ri <500 Q, —» current signal

Ri = 500 &3 0...10V 2.0V
Ri < 500 © 0..20 mA 4.20mA |8
w
oM oN
OFF OFF
W v
i
3
¥ ulE
Z - function
no function | fully open closed
0 <o
G G G
-] Y Y Y
=] — —
o M M M
@ -
=
5 u u u
u —
Z Z
Phs Phs| Phs
Phs Phs Phsg
WA — A W A= AB
100 %4 100 %
=
2
'_
"
0% e 4 0 % =Y [
0 % 100 % 0% 100% @
=
E * 7isnot connected + 7 connected to G = 7 connected to GO
H |* The valve will follow the Y- * The valve will fully open  |* The valve will close via control
< signal or phase-cut signal via control path & = AB path A = AB
(1

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. I o112
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»).
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Indication of LED Indication Function Remarks, troubleshooting
operating state Green | Lit o | Control mode Nomnal operation; everything o k.
L
Flaghing _jl::.j_ Calibration W ait until calibration is finished
S {green or red LED will be lit)
In manual control | Hand wheel in Man or Off position
Red Lit _".f_ Calibration ermor Recalibrate (bridge contacts behind the calibration
<1 | Internal errar slat)
Replace electronics module
Flaghing Cl Mains fault Check mains network (outside the frequency or
§ valtage range)
DC Supply -/ + DC supply + / - connection rectify
Both Drark o) No power supply | Check mains network, check wiring
Electronics faulty | Replace electronics module
Dimension
Worl_<|ng pressure and A "
medium temperature 16 §
Fluids T '
E_ 15
o 14
a 13
w0
2 12
(=1
g
5
=
0 -
1 20 80 100 120 140 160 180 200
Medium temperature [°C]
FAN Current local legislation must be observed.
Saturated steam
Superheated steam I
= 15
=
;] 7
t
o 5 -
=]
= 3 - El
iz
[
o
= 2 ~ £
2 =
! %
@
g g
100 110 120 130 140 150 160 170 180
Medium temperature [°C]
wet steam avoid

saturated steam

superheated steam

permisgible range of use
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Saturated steam flow

chart
T A Tt — i —
L et SEMVFAGTH.. — g o2
z 4 - A m
g b -"’ A
o T 7 L] LA / p
(= =2 y . /‘ 4’
< a
K P o 1
T > = a4
e I P P .
0,42 20 A / !/ d 2 d
0,20 a 4
0.20 | // //
018
i T e y /| d ff}/ ol
0,05 | J e i rd
100 200 300 S0o0 1000 [kRa] 3 4 5 T 101 2 3 4 5 T 102 2 3 4 3 T 10® 2 3 [kgh]
1 2 3 5 7 10 |[par] —-
| P I S A T A | - m
P
Recommendation For saturated steam and superheated steam, the differential pressure Apmaxacross the

valve should be close to the critical pressure ratio.

p1 = absolute pressure before valve in kPa
Pressure ratio = P2=P: 100% ps = absolute pressure after valve in kPa

P4

Calculation of the kvs Subcritical range
value for steam
P —P PP 100% = 42%
=2 100% < 42% P,
Py
Pressure ratio = 42% supercritical

Pressure ratio < 42% subcritical (not recommended)

‘ m

=42 kys =8.4- 2k

Jp3-(P1—p3) P1

VI

m = steam quantity in kg/h
k = factor for superheating of steam = 1 + 0.0013 - AT (k = 1 for saturated steam)
AT = temperature differential in K between saturated steam and superheated steam

Example given safurated steam 133.54 °C saturated steam 133.54 °C
Py = 300 kPa (3 bar) D = 300 kPa (3
rﬁ = 110 kg/h bar)

pressure ratio 12% rin 110 kg/h
pressure ratio = 42 %

(supercritical permitted)

required K., valve type K. valve type
procedure o 12-pm
P3=P1 100
p3 = 3[}0—ﬂ = 264 kPa (2.64 bar)
100
110 3 110 3
k=42 ——-1=474m" /h k\,5=3.4-m-1=3,03m /h

\/264-(300-264)

selected k.=5m’/h = MVF461H20-5 ke=3m’h = MVF461H15-3
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Water flow chart A
4361001
100 —
— =
70 T—
Y T
50 T—— e
40 =T
=" 1 10
30 B
.-"/
20 = -
L1 ff #,.-"‘— ;
0 L= f_..-"'- — 3
= = T
L = ol - —
o] 5 = = | T =
[ A
o3 ] = - =
(o] "_,.-- [—" 0,7
™ 2 1 | . }
> T
L] '
1 Je= ] 0.3
0.7 E |- 0.2
0.5 1 o[
0.4 -
0.3 = E - o
T [ o.07
0.2 Je==] e
<7 | 005
10 20 3 50 TO 100 200 300 500 700 1000 [kPa]
1
0.1 02 03 05 07 1 2 3 5 T 10 [bar]
I I N I I T N W >
ﬂ. Pyv1o0
Apvico = 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 (H1o0o)
Apmax = 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 ms/h = 0,278 |/s water at 20 °C
Valve characteristic Equal-percentage Linear
WVolumetric flow Veolumetric flow
V[E] V%]
wl wauns .. o
; .
=
7 i =
* / * =z
. i . =
7 7
- A - =
e = 20 ==
= 4
o e - o .-J"f »
[ F 4 8 B 0 & Z 4 8 -] 0 [
T T L I T ™
2 E 10 z a8 0¥
T T L I T L
4 12 20 [m&] 4 iz 20 [mi]
Positioning signals Positioning signals
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Connection type y The 4-wire connection should always be given preference!
Sna Pueo Sm= I Wire cross-section [mm?]
1.5 | 25 | 40
Type reference [VA] W] [VA] [A] max. cable length L [m]

4-wire connection MVF461H15.0.6

MVYF461H15-1.5

MVF461H15-3 33 15 50 3.15 &0 100 160
MVF461H20-5

MVF461H25-8

MVF461H32-12 43 4 40 70 120
MVF461H40-20 20 £

MVF461H50-30 69 26 100 6.3 30 =0 80
Sna = nominal apparent power for selecting the transformer

Pmeds = typical power consumption

Stk = 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 mm?

copper positioning signal wire is 200 m

Y All information at AC 24 V

Mounting notes

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

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

Mounting position

et

Installation notes

3 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).

Repair

caution 2\ 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»).
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Disposal

The valve is considered an electronics device for disposal in terms of
European Directive 2012/19/EU and may not be disposed of as
domestic garbage.

* Disassemble the valve into individual parts prior to disposing of it and
sort the individual parts by the various types of materials.

¢ Comply with all local and currently applicable laws and regulations.
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 For use with low-voltage only (SELV, PELV)

Power supply AC 24V Operating voltage AC 24V £20% (SELV) or
AC 24V dass 2 (US)
Frequency 45. 65 Hz
Typical power consumption P refer to «Connection type»,
Standby < 1 W (valve fully closed)
Rated apparent power Sy, refer to «Connection type»,
Required fuse |- slow, «Connection types,
External supply line protection Fuse slow max. 10 A
or

Circuit breaker max. 13 A
Characteristic B, C, D according to
EN 60898
or
Power source with current limitation of
max. 10 A
Signal inputs DC 24 Vv Operating voltage DC20..30V
Control signal v DCo/2z. 10V
or DC /4,20 mA
or phase cut signal DC 0...20 vV Phs

Impedance DCO/2..10V 100 k2 /7 5nF (load < 0.1 mA)
DC 0/4._20 mA 240 0 )} 5nF
Forced control £
Impedance 22 k02

Closing the valve (Z connected to G0) <AC1V;<DCO08V
Opening the valve (£ connected o G) = ACG6V,>DC3V

Mo function (Z not wired up) phase-cut or control signal Y active
Signal outputs Position feedback signal voltage DC 210V,  load resistance = 300 O
cumrent DC /4. 20 mA; Ioad resistance < 500 02

Stroke measurement inductive

Nonlinearity + 3 % of end value
Positioning time Positioning time =25
Electrical connections Cable entries 2 ¥ 2 20,5 mm (for M20)

Connection terminals screw terminals for 4 mm® wires

Min. wire cross-section 0.75 mm?®

Mazx. cable length refer to «Connection typex

914
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Functional data of valve

Materials

Weight and dimensions

Norms and directives
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Pressure class

PMN16 to EN 1333

Permmissible operating pressure "

within the permissible "medium temperatura”
range according to the diagram o
Water up to 120 °C: 1.6 MPa (16 bar)
Water above 120 *C: 1.3 MPa (13 bar)
Saturated steam: 0.9 MPa (9 bar)

Differential pressure Apmax / Aps

1 MPa (10 bar)

Leakage rate at Ap = 0.1 MPa (1 bar)

A — AB max. 0.05 % Kys

Walve characteristic 2

equal percentage, ng = 3 to VDI / VDE 2173
or linear, optimized near the closing point

Pemissible media Water

Steam

chilled water, low temperature hot water, high
temperature hot water, water with

anti-freeze; recommendation: water
treatment to VDE 2035

Saturated steam, superheated steam
dryness at inlet minimum 0.98

Medium temperature

=1..180 °C

Stroke resolution AH / Hygg

1: 1000 (H = stoke)

Position when actuator is deenergized

A — AB closed

Mounting position

upright to horizontal

Control mode

modulating

Walve body modular cast iron EN-GJS-400-18-LT
Covering flange modular cast iron EN-GJS-400-18-LT
Seat / plug Crii-steel

Walve stem seal EPDM (O-ring)

Dimensions refer to «Dimensions:

Weight refer to «Dimensions»

Electromagnetic compatibility
(Application)

For residential, commercial and light-
industrial environments

Product standard

ENG0730-x

EU Conformity (CE)

CE1T4361.1 7%

RCM Conformity

ASWO0004454 *

EAC Conformity

Eurasia Conformity for all MVF .

Housing protection
Upright to horizontal

IP31 to EN 60529

Vibration

EN 60068-2-6
(1 g acceleration, 1...100 Hz, 10 min)

UL certification (US)
CSA certification

UL 873, hitp.iful.com/database
C222 No. 24, hifp//csagroup.org

Environmental compatibility

The product environmental declaration
CE1E4361en * contains data on
environmentally compatible product design
and assessments (RoHS compliance,
materials composition, packaging,
environmental benefit, disposal).

Pressure Equipment Directive

PED 2014/68/EU

Pressure accessories

Scope: Article 1, section 1
Definitions: Article 2, section 5

Fluid group 2

without CE-marking as per article 4, section 3
(sound engineering practice) ®

z}

Can be selected via DIL switch

3

51

Tested at 1.5 x PN (24 bar), similar to EN 12266-1

The documents can be downloaded from httpo//siemens com/btidownload.
In case of strong vibrations, use high-flex stranded wires for safety reasons.
Valves where PS x DM = 1000, do not reguire special testing and cannot camy the CE label.
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General environmental

conditions

Connection terminals

PK COMPACTe Temperature Control Equipment Guide

Operation Transport Storage
EN 60721-3-3 EN 60721-3-2 EN 60721-3-1
Climatic conditions Class 3K5 Class 2K3 Class 1K3
Temperature 5. H5°C -25.+70°C 5. +45°C
Humidity 5. 95%rh. 5. 95 %rh 5._95%rh
Mechanical conditions EN 60721-3-6
Class 3M2

4481406

[312[~|<]=]<]o[8]

Connection diagrams

AC/DC

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 (= GO)

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

caution £\

caution 2\

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!

Terminal assignment

for controller with
4-wire connection
(to be preferred!).
DCO0...10V
DC2.10V

DC 0...20 mA

DC 4...20 mA

Common Transformer Separate Transformer
Transformes Transformer -
I [+

Controlier L MXG4618B..
s 6l

GO / GOf= (=) G0

G G| | G |

Y /: -y (¥) /'— oV

M M | = e

W e @ -

open Y] W oren | Y |
15

D CLOSE :_—{Z | [+ P CLOSE 2

Ph |J_‘n Ph

Ph .‘) ;
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Terminal assighment Common Transformer Separate Transformer
for controller with u u
3-wire connection Transformer Translommer o
DCO0...10V UF []F
DC2...10V Controfler MXG461B.. MXG461B..
DC 0...20 mA G0 6o Gof— (=)
DC 4..20 mA G | / G ) G| ®
T T ($) = - T ‘,|
m | / M L
U 1 .. — ik
(T el oren 4| @
4451A08an M/ __Z_ m 2251007 de LCLOSE e i [B
Phl () PRl ()
e L
Ph (i’] Ph {4)
@ Indication of valve position (only if required). DC 0 .10V — 0...100 % volumetric flow Va2
i Twisted pairs. If the lines for AC 24 V power supply and the DC 0...10V (DC 2...10 V,
DC 4... 20 mA) positicning signal are routed separately, the AC 24 V line need not be twisted.
Warning Piping must be connected to potential earth!

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

Application examples

Separate Transformer

Common Transformer
"
3
H Transformer I.‘i_'
§
[
Controller MXG4s18.,
@ @0 =
5] i alle
v | AR
M ('3 M 1
AUF LL o
| L —z]
Ph Phl -~ )--
— X 1 7 {Phs
n 2 IO

Transioemer =

¢

[J MXG4618,.
s (=)
G| |

O

cl=
»:cl~(o—

(=}
=
j=3
{4z
\m
~N
(S

Ph ()=~ |-—
v } y{Phs

s py | ([

/

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

District heating (supply heating) system,
indirect connection.

HAE A

&
l—lr

- —

==

—
q—-aE:H-
[~

< lma
L.

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

system

caution 2\ The valve may only be used in flow direction (A - AB). The direction of flow must be
observed!
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Dimensions

4261MO1

~min
100
[T.

Flange dimensions to DINZ333, PN16

Type reference | DN L aD 8 D2 B a K H 6E = Weight
[mm] | [mm] [ [mm] | [mm] [ [mm] | [mm] [ [mm] | [mm] [kgl
MVF461H15-0.6 | 15 130 g5 | 4x14 | 14 B5 340 ao 115 83
MVF461H15-1.5 | 15 130 g5 Ax14 14 &5 340 a0 115 83
MVF461H15-3 15 130 95 4x14 14 65 340 a0 115 8,3
MVF461H20-5 20 150 105 | 4x14 16 75 339 80 115 8.9
MVF461H25-8 25 160 115 | 4x14 16 85 346 80 115 10,0
MVF461H32-12 32 180 140 | 4x18 13 100 | 384 100 125 15,7
MVF461H40-20 40 200 150 | 4x18 18 M0 | 401 100 125 17,8
MVF461H50-30 S0 230 165 | 4x18 | 20 125 | 449 125 138 272

Weight incl. packaging
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Revision numbers
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Type reference

Valid from rev. Ho.

MVF461H15-0.6

MVF461H15-1.5

MVF461H15-3

MVF461H20-5

MVF461H25-8

MVF461H32-12

MVF461H40-20

MVF461H50-30

m |0 |m|m|m 0|00

Issued by

Siemens Switzerland Ltd

Building Technologies Division
International Headquarters
Gubelstrasse 22

6301 Zug

Switzerland

Tel. #41 41-724 24 24
www.siemens.convbuildingtechnologies

® Siemens Switzerland Ltd, 2010
Technical specifications and availability subject to change without notice.
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MXF/MFG Control Valve

SIEMENS

4455

MXG461..
MXG461..P

MXF461..
MXF461..P

ACVATIX™

Modulating control valves @ MXG461..

with magnetic actuators, MXG461..P

PN 16 MXF461..
MXF461..P

for chilled and low-temperature hot water systems or
for systems with media containing mineral oils (MX..461..P)

Use

Fast positioning time (<2 s), high-resolution stroke (1 : 1000), high rangeability
Equal-percentage or linear valve characteristic (user-selected)

Operating voltage AC/DC 24V

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 1 AB closed when de-energized

Low friction, robust, no maintenance required

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

e control of chilled and low-temperature hot water systems

e 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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Application examples Temperature control in mixing circuits for motor oil circulation
MX.461..P ¢ Temperature control in mixing circuits for screw-compressors (compressed air)
o Temperature control of fuel circuits in mixing circuits for petrol and diesel oil
« High pressure control for the calibration of components for electronic injection
components
o Control of cutting-oil emulsion for industrial grinding machines

Type Summary
Type reference DN ks APmax Apz Operating Positioning Spring
MX.461..  |MX.461.P" il woal | wear | Y% | siga | time | ™
MX..461.15-0.6 [MX..461.15-0.6P 06
MX..461.15-1.5 [MX..461.15-1.5P 15 15
MX..461.15-3.0 [MX..461.15-3.0P 3.0
MX..461.20-5.0 [MX..461.20-5.0P 20 50 be 0(',','10 v
MX..461.25-8.0 [MX..461.25-8.0P 25 8.0 300 300 |AC/DC24V|DC2.10V | <2s v
MX..461.32-12 |MX..461.32-12P 32 12 ol
MX..461.40-20 |MX..461.40-20P 40 20 ERESE
MX..461.50-30 [MX..461.50-30P 50 30
MXF461.65-50 [MXF461.65-50P 65 50
M3P8OFY M3P8OFYP 80 80
M3P100FY M3P100FYP 100 130 TRt
" for media containing mineral cils
= F for flanged valves
G for threaded valves

actuating range of the motorized valve
= max. permissible differential pressure (close off pressure) at which the motorized valve wil
close securely against the pressure (used as throughport valve)

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

Ap.., = max. permissible differential pressure across the valve's control path, valid for the entire
Apy

High performance Type DN Type suffix | Description Examples Datasheet
range MXG461..U [15...50 u Set of 3 NPT threaded fittings | MXG461.15-3.0U | N4455
enclosed
MXF461.U |65 u Flanges to ASME/ANSI MXF461.65-50U | N4455
B16.1 Class125
Accessories Type Description
ALG..3 (.. =DN) Set of 3 threaded fittings for 3-port valves, consisting of 3 union nuts, 3 discs and
3 fiat seals
Z155!.. (.. =DN) Blank flange set with blank flange, seal, screws, spring washers and nuis
SEZ91.6 Extemal interface for DC 0...20 V phase cut control signal, refer to data sheet
N5143
Order When ordering, please give quantity, product name and type reference.
Product number | Stock number Description
MXG461.25-8.0 | MXG461.25-8.0 Threaded valve with magnetic actuator
ALG253 ALG253 Set of threaded union fittings
MXF461.20-5.0 | MXF461.20-5.0 Flanged valve with magnetic actuator
Z155/20F Z155/20F Set of blank flanges
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Delivery

Replacement

electronics module
ASE1, ASE2

Rev. no.
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Valve body and magnetic actuator form one assembly and cannot be separated.
The threaded fitting sets and blank flanges are packed and supplied separately.

Should the valve electronics prove faulty, the electronics module must be replaced by
the ASE1 (DN 15...32) or ASE2 (DN 40._.65) replacement electronics module.
Mounting Instructions no. 35678 are included.

See overview

Technical and Mechanical Design

Control operation

Spring return facility

Control

Manual control

For a detailed description of operation, refer to data sheet CATN4028E.

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). 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 (inductive). The internal positioning
controller balances any disturbance in the system rapidly and delivers the position
feedback signal. The valve stroke is proportional to the positioning signal.

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.

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 4... 20 mA output signal.

To achieve optimum control performance, it is recommended to use a 4-wire
connection.

MANUAL é_
The valve control path (ports A — AB) can be opened OFF
manually to between 80 and 90 % of the full stroke
(depending on DN) by pressing the hand wheel
inwards and turning it clockwise (MANUAL setting).
This disables the control signal from the controller, the
green LED is flashing.

OFF

To disable automatic control of the valve, press the
hand wheel inwards and turn it anti-clockwise (fo the
OFF position). The valve will close, the green LED is
flashing.

AUTO

For automatic control, the hand wheel must be set to
the AUTO position (the hand wheel will spring out),
the green LED is lit.

R, @AUTO

MANUAL @
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Operator controls and

indicators in the
electronics housing

Configuration
DIL switches

2..10V
4...20 mA [mA]
Vi % ng 3.0

OoN
OFF

vlin l\g| 53
0..10Vv [v]

4455201
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AS5E702

0..10V

1 Connection terminals
2 Hand wheel
3 Opening for autocalibration
4 DIL switch for moede control
2.10V
4...20 mA [mA]
Viog \ / Na30
on|D0O00
orlEENE
Vin ” /N Tngs3
0..10V (vl 3
S5 LED for indication of operating stat
"o’ B
@ ok :
green
~® calib.f Man
:6:— error calib.
1
red
o - efror
Switch Function ON ! OFF Description
ON N 2 ON V 10g (€qual percentage)
OFF ¢ Valve characteristic
1 OFF V w (linear) "
ON n[_jmg § ON DC2..10V,DC4..20mA
oFf| W |% Positioning signal Y
2 OFF DCO..10V"
on[ 5 ON (ma]
OFF 3 [V] or [mA]
3 OFF mMY
oN| (O ¥ ON ngl 3.0
OFF | W|: Valve characteristics
4 OFF ngl 53"
" Factory sefing
Assignment positioning signal Y: Selection of valve characteristic
Voltage or current (Positioning signal against volumetric flow):
Equal-percentage or linear
ON
[3[399 N
n ROEN ¢ v

406208
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Forced control input
YF no function I
co| - 5
G|+ 3
2 Y
o e
o Ym
8 po—
& L* ]
YF
e
Y A=—pAB vV A=—pap U a=—pan
. 100 % 100 % 100 %
8
w
c
&
0% ¥ 0% Y 0% Y
0% 100 % 0% 100 % 0% 100 %
5 |* YF not connected * YF connectedto G * YF connected to GO
E * valve will foliow the Y-signal ¢ valve will fully open * valve will ciose confrol path
Z control path A > AB A-=> AB
Signal priority 1. Hand wheel position MANUAL (open) or OFF (close)
2. Forced control signal YF
3. Signal input Y
Calibration The MX..461.. and MX..461_P magnetic valves are

ae50204

factory-calibrated at 0 % and 100 % stroke.

When commissioning the valves, however, (especially
under extreme conditions of use) there may still be .
some leakage via control path A — AB witha 0 % 2]
stroke control signal (DC 0V, DC 2V or DC 4 mA).
In this case, the valve can be recalibrated simply and “
quickly:
1. Hand wheel [2] in AUTO-position 5
2. Use a pointed implement (e 2 mm) to operate the
button in the opening [3] once
3. While recalibration is in progress, the LED [5] is
flashing green for approximately 10 seconds.
The valve will be briefly closed and fully opened.
If the electronics module is replaced, the valve’s

electronics must be recalibrated. For that, the hand
wheel must be set to AUTO.
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Indication of The two-color LED display indicating operating status can be viewed by opening the
operating state cover of the electronics module.
LED |Indication Function Remarks, troubleshooting
Green |Lit :6’_ Control mode Automatic operation; everything ok.
o8
Flashing 3 O | Cdlibration W ait untif calibration is finished

(green or red LED will be lit)
In manual control Hand wheel in MANUAL or OFF position

Red Lit _\6'_ Cdibration efror Recalibrate (operate button in opening 1x)
i Internal error Replace electronics module
Flashing by (I. Mains fault Check mains network (outside the frequency or
; voltage range) or valve blocked
Both |Dark O No power supply Check mains network, check wiring
Electronics faulty Replace electronics module

As a general rule, the LED can assume only the states shown above (continuously red
or green, flashing red or green, or off).

Sizing

Flow chart Apvwo [bar]
001 002 003 005 007 01 02 03 05 1 2 3

4455001

Voo [I/s]

1 2 3 5 7 10 20 30 20 100 200 300 WP )
APy [kPa]
Apvico = differential pressure across the fully open valve and the valve’s control path A — AB by a
volume flow Vice
Voo = volume flow through the fully open valve (Hoo)
Ap-ex = max. permissible differential pressure across the valve’s control path for the entire actuating
range of the motorized valve
100 kPa = 1barx 10 mWC
1m’h = 0.278 lis water at 20 °C
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Note for media other When sizing valves for media other than water, note that the medium properties
than water + specific heat
o density

¢ kinematic viscosity
differ from water. All variables depend on temperature. The design temperature is the
lowest medium temperature in the valve.

Note on viscosity Viscosity may change considerably on temperature changes depending on the
medium. Plant functionality may be impaired if the medium temperature does not
guarantee viscosity values compatible with troublefree valve functioning.

Kinematic viscosity Kinematic viscosity v [mm?/s] in HVAC plants always is lower than 10 mm?s, i.e. its

<10 mm?/s influence on volume flow is negligible.
>10 mm?/s For detalls please contact your local Siemens branch office.
Valve characteristic Equal percentage Linear
Volumetric flow Volumetric fiow
v [%] § Ve §
3 » L s
100 wa /
o / & Pz
/ Z
= a g /7//
L / 40
4 vz d
2 & 20 P
= A
o = | - 0 =

° 2 & s . 1o o 2 4 . a 01V

T ™~ Y
v

~
«
° 1
=
»
L3

: . -~ Y ; ; —
4 n 20mA) 4 12 20(maA)
Positioning signals Positioning signals
Connection type " The 4-wire connection should always be given preference!
Sia | Puen | Swr Pmr I Cross-sectional area [mm?]
15 | 25 | 40
Type reference | [VA] | W] | [VA] | W] [A] max. cable length L [m]
4-wire connection MX..461.15-0.6
MX..461.15-1.5
MX..461.15-3.0 ) :
MX.461.20.5.0 29 5 250 230 3.15 70 110 170
MX..461.25-8.0
MX..461.32-12
MX..461.40-20 a 40 70 110
MX..461.50-30 6 275 250 4
MXF461.65-50 46 30 50 80
Sxa = Nominal apparent power
Pnee = Typical power consumption in the application {Valve characteristic: equal percentage)
S = Minimal apparent transformer power
= Minimum DC supply power
I = Minimal required siow fuse
L = Max. cable length; with 4-wire connections, the max. permissible length of the separate

1.5 mm® copper positioning signal cable is 200 m
" All information at AC 24 V or DC 24V
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Engineering Notes

Conduct electric connections in accordance with local regulations on electric
installations as well as the internal or connection diagrams.

Attention 2\ Observe safety regulations and restrictions designed to ensure the safety of
people and property at all times!

A Fit a strainer upstream of the valve to increase reliability.
A Do not touch hot surfaces.

A Avoiding flow noise
To reduce flow noise, abrupt reductions in pipe diameters, tight pipe bends, sharp
edges or reductions in the vicinity of valves should be avoided. A settling path should
be provided.
Recommendation:

e | 210xDN, atleast0.4 m
Also, the flow must be free from cawitation

Mounting Notes

Mounting and operating instructions are printed on the actuator and on the electronics
module.

Caution A The valve may only be used as a mixing or throughport valve, not as a diverting
valve. Observe the direction of flow!

A A strainer should be fitted upstream of the valve. This increases reliability.

Orientation 00°.- ¥ ¥-._s0° Degree of protection valid only with M20 cable gland
P54 s [k ™ 1ps4 supplied by the installer.

v, &Y

- N

O KO

Access for installation It is essential to maintain the specified minimum clearance above and to the side of the
actuator and/or electronics module! refer to "Dimensions’

DN 15...32 =100 mm
DN 40...65 =150 mm

e

Use as straight-through Only three-way MX..461.. valves are supplied. They may be used as straight-through

valves valves by closing off port "B".

MXG461.. threaded Port "B" can be sealed with the accessories

valves in straight- supplied (cover, gasket) and the union nut of the

through applications ALG..3 coupling.

MXF461.. flanged Port "B" can be sealed with part Z155/.. which must

valves in straight- be ordered as a separate item. _ :

through applications The part comes complete with blank flange, seal, L L@

screws, spring washers and nuts. e}
DN 15...32 blank flange (Z155/15F..Z155/32F) —
DN 40...65 blank flange (Z155/40..2155/65) § : et 0

I
S =
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Installation Notes

e The MXG. 461.. valves are flat-faced allowing sealing with the gaskets provided with
the ALG..3 set of 3 threaded fittings.

¢ Do not use hemp for sealing the valve body threads.
e The actuator may not be lagged.

For notes on electrical installation, see "Connection diagram”.

Maintenance Notes

Repair

Disposal

The valves and actuators are maintenance-free.

The low friction and robust design make 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.

If the valve electronics prove faulty, the electronics module must be replaced by the
ASE1 (DN 15...32) or ASE2 (DN 40...65) replacement electronics module.
Mounting instructions no. 35678 are included.

Caution 2\ Always disconnect power before fitting or removing the electronics module.

After replacing the electronics module, calibration must be friggered in order to
optimally match the electronics to the valve refer to "Calibration”

CautionZ\  Under operating conditions within the limits defined by the application data, the
actuator will become hot, but this does not represent a burn risk. Always
maintain the minimum clearance specified, refer to "Dimensions”

Warranty

The valve is considered electrical and electronic equipment for disposal
in terms of the applicable European Directive and may not be disposed
of as domestic garbage.

+ Dispose of the valve through channels provided for this

purpose.
S : ;
e Comply with all local and currently applicable laws and
regulations.

Observe all application-specific technical data.
If specified limits are not observed, Siemens will not assume any responsibility.
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Functional actuator data
Power supply

Input

Output

Positioning
Electrical connection

Functional valve data

Operating voltage AC/DC 24V £20 % (SELV, PELV)
or
AC /DC 24 V £20 % class 2 (US)
Frequency 45. 65Hz
Typical power consumption Pres | Refer to table " Connection type ",
Standby | <2 W (valve closed)
Rated apparent power Sy, Refer to table " Connection type ",  _
Minimal required fuse I¢ Refer to table " Connection type

External supply line protection (EU)

e Fuseslow6..10A

« Circuit breaker max. 13 A, Characteristic B,
C, D according to EN 60898

» Power source with current limitation of

max. 10 A
Positioning signal Y DC0/2..10 VorDC 4..20 mA
Impedance DC 0/2...10 V| 2100 kQ
DC4.20mA|[100 0
Forced control YF
Impedance 22 kQ
Close valve (YF connected to GO) [<AC 1V
Open valve (YF connected to G) >AC6V
No function (YF not wired) Positioning signal Y active
Posttion feedback signal X DC 0...10 V; load resistance >500 Q
Max. load 2mA // 100 pF
Stroke measurement Inductive
Nonlinearity 13 % of end value
Positioning time <2s
Cable entry 2 x @ 20.5 mm (for M20)
Connection terminals Screw terminals 1.5...4 mm?®
Maximum cable length Refer to "Connection type"
PN class PN 16 to EN 1333

Permissible operating pressure

1 MPa (10 bar)

Differential pressure Apmax / Aps

Refer to table "Type summary”

Leakage rate at Ap = 0.1 MPa (1 bar)

A— AB max. 0.02 % kys
B— AB <0.2 % kys depending on operating
conditions

Valve characteristic " linear or equal percentage, ng = 3.0 and 5.3
VDI / VDE 2173, optimized near the closing
point

Pemissible media MX..461.. | Chilled and low-temperature hot water, water
with anti-freeze;

Recommendation: water treatment to VDI 2035
MX..461..P | Mineral oils SAE0S ... SAE50, mineral-oil-
based diesel fuels, heat transfer oils

Medium temperature 1..130°C

Stroke resolution AH/ Hig 1: 1000 (H = stroke)

Hysteresis typically 3 %

Position when deenergized A — AB closed

Mounting position Upright to horizontal

Mode of operation Modulating

Manual operation

Possible, max. 90 %
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Materials

Dimensions / weight

Standards, directives and
approvals

Degree of protection

Environmental compatibility
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Valve body Cast iron EN-GJL-250
Plug Cri steel (X12CrNiS18 8)
Seat Brass (CuZn39Pb3)
Valve stem seal MX..461.. | EPDM (O-ring)
MX..461..P | Fluororubber — FPM product (Viton)
Bellows Tombac (CuSn6), bronze (CuSn9), CrNi steel
Dimensions Refer to "Dimensions”
Weight Refer to "Dimensions”
Product standard EN 60730-x | Automatic electrical controls for household and

Electromagnetic compatibility
{Applications)

similar use
For use in residential, commerce, light-
industrial and industrial environments

EU Conformity (CE) CA1T4455xx *)
EAC conformity Eurasia conformity for all MX.461..
RCM Conformity CA1T4455en C1*
UL, cUL AC /DC 24 V | UL 873 hitp://ul.com/database
Pressure Equipment Directive PED 2014/68/EU
Pressure accessories Scope: Article 1, section 1
Definitions: Article 2, section 5
Fluid group 2: DN 15...50 | = without CE-marking as per article 4,
section 3 (sound engineering practice)®
DN 65|+ Category |, module A, with CE-marking as
per article 14, section 2
Protection class Class |l according to EN 60730-1
Pollution degree Class 2 according to EN 60730
Protection degree of housing IP54 according to EN 60529 (with M20 cable
Upright to horizontal gland)
Vibration @ IEC 60068-2-6
(1 g acceleration, 1...100 Hz, 10 min)
The product environmental declarations
contains data on environmentally compatible
product design and assessments (RoHS
compliance, materials composition, packaging,
MXF461.. environmental benefit, disposal)
DN 15...25 | CA2E4455.1en ™
DN 32...50 | CAZE4455 2en ™
DN 65 [ CA2E4455 3en *
MXG461
DN 15...25 | CA2E4455 4en ™
DN 32...50 | CA2E4455 5en *

* The documents can be downioaded from hitp://siemens.comybt/download.

"' Can be selected via DIL switch
2)

In case of strong vibrations, use high-flex stranded wires for safety reasons.
Valves where PS x DN < 1000, do not require special testing and cannot carry the CE label.
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Operation Transport Storage
environmental conditions EN 60721-3-3 EN 60721-3-2 EN 60721-3-1
MX..461.., MX..461_P Climatic conditions Class 3K5 Class 2K3 Class 1K3
Temperature -5.45°C -25..70°C -5.45°C
Humidity 5..95%r.h. 5..95%r.h. 5..95%r.h.
Mechanical conditions EN 60721-3-6
Class 6M2
EN 60721-3-3 EN 60721-2 EN 60721-2
MX..461..P Mechanically active substances Class 2M2 Class 2M2
Biological requirements Class 3B2
Chemically active substances Class 3C1
Mechanically active substances Class 3M2
Connection Terminals
GO * AC 24/DC 24V System neutral
G (+ operating voltage System potential
() Positioning signal DCO...10V/2.10V/4..20mA
YM l Measuring neutral (= G0)
»
g X : Position feedback signal | DC0..10V
2| YF Lv) Force control input
R = Inner resistance between GO and YM, approx 10 kQ

Connection Diagrams

Caution A

Caution A

Terminal assignment
for controller with
4-wire connection

(to be preferred!)

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!

Common transformer

Controller

!E-<lc>lg

GABSAQ

-
= Transformar

=
>
&

$[x]2[<]o]8]}
L

Transformer

RIS

Separate transformer

@

OPEN

CLOSE Vel (4
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Terminal assignment Common transformer
for controller with ke -
3_wire connection = Transformer Transformer T
Controfler T + ¥ MX_461, MX, 461,
GO i 4 T (<] l +{G0
[ /e e A N S - 7 ol
— — K
Y -y | y oy | L)
- / L]
1 YMp- = 1 Y
W ®H s
opEn | open 1%
4SO CLOSE Y] el ASSSAD a0 LCLOSE YF| el
@ Indication of valve position (only if required). DC 0 ...10 V — 0...100 % volumetric flow Voo

— Twisted pairs. If the lines for AC 24 V power supply andthe DC 0...10V(DC 2...10 V,
‘VL‘ DC 4... 20 mA) positioning signal are routed separately, the AC 24 V line need not be twisted.
Warning Piping must be connected to potential earth!

DIL switch Factory setting: Valve characteristics equal-percentage, positioning signal DC 0...10 V.
Details see "Configuration DIL switches"

CalibrationCalibration See "Calibration”

Application Examples

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

Caution\  The valve may only be used as a mixing or through-port valve, not as a diverting
valve. Observe the direction of flow!

A Y A Y Tl A V¥ E
ISR |
O. -
& A
AB x
- 7 (-3 B
iy \ Z
A AB
B c
Mixing circuit Mixing circuit with | Injection circuit Diverting circuit Injection circuit
bypass (underfioor with throughport
heating system) valve
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Dimensions
Dimensions in mm
MXG461.. -
threaded valves é - E F i
e ‘ | ¥
H min. m ‘

JULI

T
[ |

3\ - —1

i

Type reference | DN Rp G 1|12 | L3 |4 | H2(H E | F | Weight
finch] | [inch] min. kgl

MXG461.15-0.6

MXG461.151.5 1S | Rpa G1B | 80 | 40 [425| 51 (240 38

MXG461.15-3.0

MXG461.20-5.0 20 | Rp% |G1%B | 95 |475|525| 61 [ 260 . 80 | 100 42

MXG461.258.0 25| Rp1 |G14B | 110 | S5 |565 | 65 | 270 47

MXG461.32-12 32 |[Rp1% | G2B | 125 |625|675| 76 | 285 56

MXG461.40-20 40 | Rp1%: | G2%B | 140 | 70 [80.5| ¢4 | 320 150 9.3

MXG461.50-30 S0 | Rp2 |G2%8 | 170 | 85 |93.5]109 | 340 11.9

Remarks:

L4: When used as a throughport valve
Internally threaded Rp... to ISO 7-1

o Externally threaded G.. B to ISO 228-1
¢ Fittings to 1ISO 49 / DIN 2950

Also valid for MXG461..P, MXG461..U
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MXF461.. - -
c 3
flanged valves £ E . F i
T
~—{H min. [T
UL
[T
LY
r‘n mn
N
T
s_ |
—.—1»‘
[
—A AB 4 O
B
3 |
|
D
2 |
-~
L1
Type DN(B| D | D2 | K |L1|L2| L3 |H2| H |E | F |Weight
@ 2 min. [kal
MXF461.15-0.6"
MXF461.15-1.5" [ 15 [14| 95 65 |[130| 65 | 65 | 250 58
MXF461.15-3.0" 4x14 i
MXF461.20-5.0" | 20 4 105 75 [150| 75 | 75 | 260 7.0
MXF461.25-8.0" | 25 115 85 [160| 80 | 80 | 272 80100 80
MXF461.32-12" | 32 G 140 100 [ 180 [ 90 | 90 | 285 11.0
MXF461.40-20" | 40 150 | , 4g | 110 [200]100] 100 | 322 15.4
MXF461.50-30" | 50 = 165 125 | 230 [115 105 | 340 | 150 19.8
MXF461.65-50" | 65 185 145 [ 290 [145] 125 | 392 286
MXF461.65-50U | 65 | 22| 177.8 | 4x19.05 [ 139.7 | 290 [145[ 125 [ 392 | 150 | 80 | 100 | 286
" Also valid for MXF461..P
Remarks ¢ Counter-flanges must be supplied by the installer!

¢ Flange dimensions to ISO 7005-2
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Type Valid from Valid from Valid from
manufact. Type reference manufact. | Type reference manufact.

date date date

MXG461.15-0.6 | 02/15 " MXG461.15-0.6P | p2/15 " MXG461.15-0.6U | 02r15 "

MXG461.15-1.5 | 02/15 " MXG461.151.5P |02/15" MXG461.15-1.5U | o215 "

MXG461.15-3.0 | 02/15 " MXG461.153.0P | 02/15 " MXG461.15-3.0U | 0215 "

MXG461.20-5.0 | 02/15 " MXG461.20-5.0P | 02/15 " MXG461.20-5.0U | 02715 "

MXG461.25-8.0 | 02/15 " MXG461.258.0P |02/15" MXG461.25-8.0U | 02715 "

MXG461.32-12 | 02/15 " MXG461.3212P | 02/15 " MXG461.32-12U | o215 "

MXG461.40-20 | 02/15 " MXG461.40-20P | 02/15 " MXG461.40-20U | o215 "

MXG461.50-30 | 02/15 " MXG461.50-30P | 02/15 " MXG461.50-30U | 02715 "

MXF461.15-0.6 | 02/15 " MXF461.15-0.6P |02/15"

MXF461.15-1.5 | 02/15 " MXF461.15-1.5P | p2/15 "

MXF461.15-3.0 | 02/15 " MXF461.15-3.0P | o2/15 "

MXF461.20-5.0 | 02/15 " MXF461.20-50P | 02/15 "

MXF461.25-8.0 | 02/15 " MXF461.25-8.0P |02/15"

MXF461.32-12 | 02/15" MXF461.32-12P 02/15 "

MXF461.40-20 |02/15" MXF461.40-20P 02/15 "

MXF461.50-30 |02/15" MXF461.50-30P 02/15 "

MXF461.65-50 |02/15" MXF461.65-50P 02/15 " MXF461.65-50U | p2r15 "

" MMIYY = Month, Year of manufacturing

Published by:

Siemens Switzerland Lid.

Building Technologies Division
Intemational Headquarters
Gubelstrasse 22

6301 Zug

Switzerland

Tel. +4158-724 24 24
www.siemens.comvbuildingtechnologies

© Siemens Switzerland Ltd 2009
Delivery and technical specifications subject to change
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M3P Control Valve

SIEMENS

PK COMPACTe Temperature Control Equipment Guide

4454

ACVATIX™

Modulating control valves M3P..FY
with magnetic actuator, M3P..FYP
PN16

for chilled and low-temperature hot water systems or for
systems with media containing mineral oils (M3P..FYP)

Use

Fast positioning time (1 s), high-resolution stroke (1 : 1000)
Positioning signal: DC0...10 V or DC4... 20 mA

Fail-safe feature: 1 U 3 closed when de-energized

Low friction, robust, no maintenance required

Indication of operating state, position feedback and manual control

M3P..FY
M3P.FYP

Application examples
M3P..FYP

The control valves are mixing or throughport valves with the ready fitted magnetic actu-
ator for position control and position feedback. The short positioning time, high resolu-
tion 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 (SAEO5...SAES0), mineral-oil-
based diesel fuels, heat transfer oils
in closed circuits.
* Temperature control in mixing circuits for motor oil circulation, screw-compressors
(compressed air) and fuel circuits for petrol and diesel oil
» High pressure control for the calibration of components for electronic injection
components
e Control of cutting-oil emulsion for industrial grinding machines
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Type Summary

reference DN kys APmax Aps | Operating Positioning Spring
M3P.FY  |msp.Fvp” m'm) | kPal | wpa) | VOtagse signal | time | "ot

M3P8OFY |M3P8OFYP 80 80 300 300 DCO.. 10V or
AC24V <2s v
M3P100FY |M3P100FYP| 100 130 200 200 DC4...20mA

" for media containing mineral oils, heat transfer olis

DN Nominal size

APmax max. permissible differential pressure across the valve's controt path, valid for the entire
actuating range of the motorized valve

max. permissible differential pressure (close off pressure) at which the motorized valve will
close securely against the pressure (used as throughport valve)

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

Aps

Flanged valves MXF461.., MXF461.P DN 15...65
Threaded valves MXG461.., MXG461..P | DN 15...50

datasheet N4455

Accessories Type reference | Description

Set of blank flanges Z155/80 Blank flange kit for flanged valve with DN 80. Contains blank flange, seal, screws,
spring washers and nuts

Z155/00 Blank flange kit for flanged valve with DN 100. Contains blank flange, seal,
screws, spring washers and nuts

SEZ91.6 External interface for DC 0...20 V phase cut control signal, refer to data sheet
N5143

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

Product number | Order number | Description
M3P8OFY M3P80OFY Flanged valve with magnetic actuator
Z155/80 Z155/80 Set of blank flanges

Valve body and magnetic actuator form one assembly and cannot be separated.
The valve and blank flanges are packed and supplied separately.

Delivery

Replacement Should the valve electronics prove faulty, the electronics module must be replaced by
electronics module the ZM250 replacement electronics module. Mounting Instructions no. 35731 are in-
ZM250 cluded.

Rev. no. See overview

Technical and Mechanical Design

For a detailed description of operation, refer to data sheet CA1N4028E.

Control operation The control signal is converted in the terminal housing into a phase cut 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 corre-
sponding movement directly to the control disc, enabling fast changes in load to be
corrected quickly and accurately.

The valve position is inductively measured continuously. Any disturbance in the system
is rapidly corrected by the internal positioning controller, which ensures that the control
signal and the valve stroke are exactly proportional, and also provides a feedback sig-
nal indicating the valve position.
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Control 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 4... 20 mA output signal.

To achieve optimum control performance, it is recommended to use a 4-wire connec-
tion.

Spring return function If the positioning signal is interrupted, or in the event of a power failure, the valve’s
return spring will automatically close control path 1 = 3.

Manual control Control path ports 1 —> 3 can be opened mechanically to between 0 and approximately
90 %, by turning the hand wheel clockwise.
The manual adjustment facility can also be used as a mechanical method of low limit
control, i.e. the valve will exercise its normal control function between the manually-set
position and the 100 % open position. For full-stroke automatic control, the hand wheel
must be set to 0 (the counterclockwise end stop).

Sizing
Flow chart APy [Par] 3
Water 3
0,01 0,020,03 0,050,070,1 0203 05 1 2 3 5 b4
200 i H 1
A H.x..L/ LJF
100 +—— _-A_,._.:._u _.__l |v\'\3° (‘_Z(> ;.J: ;g
W e =
70 + | IS [T ! B L /0“/(301 TP - 20
: o) !
7 T RNEST - B
oz 14 g | g 10
: JRrs B
= 20 7 LA ' o E % i
~ — " < -5 <
”‘E i A - =
— 10 ~ 3 o
s 7 7 ' =
8 7 ; 2
= | >
> 5 1
3 | E
11 - 07
2 | 05
1 I — 03
1 2 3 5 7 10 20 30 50 100 200 300 500
APyieo [kPA]
Apwie = differential pressure across the fully open valve and the valve's control path 1 > 3by a
volume flow V1o
Vim = volume flow through the fully open valve (M)
Apmax = max. permissible differential pressure across the valve's control path (ports 1-3, 2-3) for the
entire actuating range of the motorized vaive
100kPa = 1bar =10 mWC
1m’h = 0.278 Iis water at 20 °C
Water with Antifreeze For water with > 20 % antifreeze use following generic formula to calculate volumetric
flow V 100-
Generic formula V o = Volumetric flow [m*m)
. Q. -3600 Q0 = Design energy demand [KW]
V= 'CTP [m / h] AT = Temperature difference between flow and retum [K]
c = specffic heat capacity [kJ/kgK]
p = specific density [ka/m’]
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When sizing valves for media other than water, note that the medium properties
» specific heat
« density
* kinematic viscosity

differ from water. All variables depend on temperature.

The design temperature is the lowest medium temperature in the valve.

Note on viscosity Viscosity may change considerably on temperature changes depending on the medi-
um. Plant functionality may be impaired if the medium temperature does not guarantee
viscosity values compatible with troublefree valve functioning.

Kinematic viscosity Kinematic viscosity v [mm?/s] in HVAC plants always is lower than 10 mm?s, i.e. its
<10 mm%s influence on volume fiow is negligible.
> 10 mm%/s For details please contact your local Siemens branch office.
Valve characteristic Linear
Volumetric flow
v [%]
o g
=; ;
o]
o -y
0 2 4 & ] 10(v}
a 12 Zmm'  Positioning signals
Connection type "’ The 4-wire connection to the valve should always be given preference!
Sua | Puen | Smr Ir Wire cross-section [mm?]
15 | 25 | 4.0
Type reference | [VA] | W] | [VA] | [A] max. cable length L [m]
4-wire connection M3P8OFY 80 20 100 6.3 10 16 27
M3P100FY 120 30 150 10 6 10 17
M3P8BOFYP 80 20 100 6.3 10 16 27
M3P100FYP 120 30 150 10 6 10 17
3-wire connection M3P8OFY 80 20 100 6.3 10 16 27
M3P100FY 120 30 150 10 6 10 17
M3PBOFYP 80 20 100 6.3 10 16 27
M3P100FYP 120 30 150 10 6 10 17
Swa = nominal apparent power for selecting the transformer
Pms = typical power consumption
Sw = Minimal required transformer power
In = required slow fuse
L = max. cable length; with 4-wire connections, the max. permissible length of the separate

1.5 mm’ copper positioning signal wire is 200 m

" All information at AC 24 V
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Attention A

Attention A

Mounting Notes

Conduct the electric connections in accordance with local regulations on electric
installations as well as the internal or connection diagrams.

Safety regulations and restrictions designed to ensure the safety of people and
property must be observed at all times!

A strainer should be fitted upstream of the valve. This increases reliability.

Attention A

Orientation

Access for installation

Use as straight-
through valves

Installation Notes

Two mounting instruction leaflets are enclosed with the valve: Ref. 35638 (valve)
and reference 35731 (terminal housing).

The valve may only be used as a mixing or throughport valve, not as a diverting
valve. Observe the direction of flow 1 = 3!

N
90~V ¥-.. g0°

4 JAN
' !\
5% D \__/I

axro

It is essential to maintain the specified minimum clearance above and to the side of the
actuator and/or electronics module! refer to "Dimensions”

13| Uy

Close off port ‘2" with the type Z155/... accessories,
which must be ordered separately.

The blank flange kit consists of a seal, screws,
spring washers and nuts.

4N

» The actuator must not be lagged
« For notes on electrical installation, see "Connection terminals” respectively
"Connection diagram”
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Maintenance Notes

The device is considered electrical and electronic equipment for disposal
in terms of the applicable European Directive and may not be disposed
of as domestic garbage.

+ Dispose of the device through channels provided for this pur-
pose.

*» Comply with all local and currently applicable laws and regula-
tions.

Disposal

The valves and actuators are maintenance-free.

The low friction and robust design make regular servicing unnecessary and ensure a
long service life.
The valve stem is sealed from external influences by a maintenance-free gland.

Repair Should the valve electronics prove faulty, the electronics module should be replaced
with replacement part ZM250. Mounting instructions are enclosed (Ref. 35731).

Warning A Always disconnect the power before fitting or removing the terminal housing.
The terminal housing is calibrated and matched to the actuator, and should be
replaced only by qualified personnel.

Warning A Under operating conditions within the limits defined by the application data, the
actuator will become hot, but this does not represent a burn risk. Always main-
tain the minimum clearance specified, refer to "Dimensions”

Warranty

Application-specific technical data must be observed.
If specified limits are not observed, Siemens will not assume any responsibility.
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Functional actuator data

Power supply

Input

Output

Electrical wiring

Functional valve data

M3PBOFY M3P100FY
M3P8OFYP M3P100FYP
Extra low-voltage only (SELV, PELV)
Operating voltage AC 24 V £20% (SELV) or
AC 24V class 2 (US)
Frequency 50...60 Hz
Typical power consumption P,.q 20W 30w
stand by (valve closed) <2W <2W
Rated apparent power Sy, 80 VA 120 VA
Minimal required transformer 100 VA 150 VA
power Stg

Required fuse Ir

slow, see table «Connection type».

External supply line protection

Fuse slow max. 10 A
or
Circuit breaker max. 13 A
Characteristic B, C, D according to EN 60898
or
Power source with current limitation of max. 10 A

Positioning signal Y

DCO0...10VorDC 4...20 mA

Impedance DC0..10V | >400kQ // 30 nF (load < 0.1 mA)
DC 4...20mA | 100...120 Q // 30 nF

Position feedback signal DCO..10V(max.9.7V£0.2V)

Max. load max. 1.5 mA

Stroke measurement Inductive

Nonlinearity + 3 % of end value
Positioning time <2s
Cable entry 2x©13.1 mm
Connection terminals Screw terminals for max. 1 x 4 mm? wire
Minimal wire cross-section 1.5 mm?

Maximum cable length refer to "Connection type"

PN class PN 16 to EN 1333

Permissible operating pressure 1 MPa (10 bar)

Differential pressure Apmsx / Aps refer to table "Type summary”

Valve characteristic linear (to VDI / VDE 2173), optimized near the clos-
ing point

Leakage rate at Ap = 100 kPa
(1 bar)

13 max 0.05% K.
23 ca. 2% k« depending on operating condi-
tions
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Materials

Dimensions / weight

Degree of protection

Standards, directives and
approvals

Environmental compatibility

General
environmental conditions
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Permissible media M3P..FY

chilled and low-temperature hot water, water with
anti-freeze;
recommendation: water treatment to VDI 2035

M3P_.FYP | Mineral oils SAE05 ... SAE50, mineral-oil-based
diesel fuels, heat transfer oils
Medium temperature 1...120°C
Stroke resolution AH / H100 > 1:1000 (H = stroke)
Hysteresis typically 3 %
Position when deenergized Control path 1 — 3 closed
Mode of operation Modulating
Mounting position upright to horizontal
Manual operation possible, up to 90%
Valve body EN-GJL-HB215
Plug CrNi steel
Seat Rg5, low-lead to DIN 50430, part 6
Valve stem seal M3P_FY | EPDM (O-Ring)
M3P..FYP | Fluororubber — FPM product (Viton)
Bellows CrNi steel
Dimensions refer to "Dimensions”
Weight refer to "Dimensions”
Protection class Class lll to EN 60730
Pollution degree Class 2 to EN 60730
Housing protection
Upright to horizontal IP31 to EN 60529
Product standard:  EN 60730-x Automatic electrical controls for household and

similar use

Electromagnetic compatibility
(Applications)

For use in residential, commerce, light-industrial
and industrial environments

EU conformity (CE) CA1T4454xx *)
EAC conformity Eurasia conformity
Pressure Equipment Directive PED 2014/68/EU
Pressure Accessories Scope: Article 1, section 1
Definitions: Article 2, section 5
Fluid group2: DN 80, DN 100 Category |, module A, with CE-marking

as per article 14, section 2

The product environmental declaration E4454 *)
contains data on RoHS compliance, materials
composition, packaging, environmental benefit,
disposal

*) The documents can be downloaded from http:/siemens.com/bt/dovwnload.

Operation Transport Storage
EN 80721-3-3 | EN 60721-3-2 | EN 60721-3-1
Climatic conditions Class 3K5 Class 2K3 Class 1K3
Temperature 2..+50°C -25..+70°C -5..+45°C
Humidity 5..95%r.h. 5..95%r.h. 5..95 % r.h.
Mechanical conditions EN 60721-3-6
Class 6M2
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Block diagram of the
signal converter

Connection terminals

Connection Diagrams

dHE

Position feedback electronics with base/span adjustment

E Phase cut converter
G Bridge rectifier
M Magnetic valve
Q Phase cut output
LS  System potential AC 24 V
NS  System neutral
AC Ls = E LS
2%V us 1L [Z] ns
Bg. -5 (3] obco.tov
A0V
oc 9 [4] Dco.t0V
0.10V
a.20ma 3 [5] 4..20mA
wua TE @

R Input resistor

¥ Voltage / current converter
U Position / voltage converter
Vv Differential amplifier

Input
Output
System potential AC 24 V
System neutral AC 24 V
Positioning signal Y
Position feedback signal
Positioning signal Y
Earthing

Warning A

Controllers with DC
0...10 V positioning
signal

Controllers with DC
4...20 mA positioning
signal

If the controller and the valves receive their power supply from separate sources, the
valve transformer must not be earthed on the secondary side.

Common Transformer Separate Transformer
- -
Contrelior - WIE Y. Controber dr " MIREY.
AF.J‘VE 1 g : : AL MMV Acza\'g 1 3 o :i AL 2N
& Y
oco vy 3] ® oo vy veo tov[¥] 0C0. 10V
[ 3] © oco v [ pCo 10V
3] $) 4 20mA 4. mmA
Slé ™ ™
et = —.asew
Common Transformer Separate Transformer
H Trarwformres Htm H
v MIPFY. lr " MRy
1] = s (1] « 18
. R R IS Lo
@ @
3] 5 oce v 3] © oco.tov
4] © oce v — 303 DCe 10V
“3] 5 4.20ma 3] D 4 20mA
u o s] & ™ u - O
—n 6 DErE 6

Indication of valve position (only if required). DC 0 ...10 V — 0...100 % volumetric flow V1aa
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Dimensions

All dimensions in mm

3 4454M01

Q
P
o

min
100
-

max.2x@ 13,1 mm

H2

S | 1 IS W S =

L3

o e e e N

/X»?-{ 1
! —s
}
/s
f&\

L1

Typereference | DN B D D2 K L1 | L3 | H2]| E F | Weight

1] 2 %] min. | © [kg]
M3P8OFY 80 22 200 8x18 160 310 | 140 | 508 | 145 | 124 455
M3P100FY 100 24 220 8x18 180 350 [ 160 | 570 | 145 | 124 59.0
M3P8OFYP 80 22 200 8x18 160 310 | 140 [ 508 | 145 | 124 455
M3P100FYP 100 24 220 8x18 180 350 | 160 | 570 | 145 | 124 59.0
Remarks: * Counter-flanges must be supplied by the installer!

» Flange dimensions to ISO 7005-2

Revision Numbers

Type reference Valid from manufacturing date | Type reference Valid from manufacturing date
M380FY 12109 " M380FYP 12/09 "

M3P100FY 12109 " M3P100FYP 1209 "
"'MMYY = Month, Year of manufacturing

Published by:

Siemens Switzerland Ltd.
Building Technologies Division
Intemational Headquarters

Gubelstrasse 22

6301 Zug

Switzerland

Tel. +4158-724 24 24 © Siemens Switzerland Ltd 2010
www siemens com/buildingtechnologies Delivery and technical specifications subject to change
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