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BELIMO
Ball VValve
—eatures and Benefits

32..VS/NVeS, B3.. L, BB..VS

® 2-way and 3-way configuration @® NPT and flanged connections

@ Bronze with stainless steel trim (2-way) ® Wide Gy range

® Nickel plated brass body (3-way) @ Air gap for use with hot water and steam systems
® Reduced and full port capacities @ Live load low maintenance stem packing

@ Two piece construction @ 2 year warranty

@ Electronic actuation
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Ball Valves BELIMO

FLOW PATTERN

Open CCW W

PORTA PORT AB
7
BtoA PORT B B to AB
Flow Direction Closed CW Open CW Open CCW

NOTE: B3...L are piped differently than B3 CCV Valves.

VS SERIES BALL VALVE PIPING DIAGRAMS

2-way Valve Piping Diagram 3-way Diverting Valve Piping Diagram
o {><} Return > Return
A AB )
Coll Coil v
A AB

< Supply < >

- - Supply Supply

B Return

TSupply

NOTE:

To avoid torque increase during off season shut down, or other periods of inactivity longer than 1 month
- the valve should be exercised (actuator or manually driven full open-closed cycle) at least once per
month. This is necessary to avoid any application problems after an off season shut down.

PIPING/MOUNTING ORIENTATION

Assembly can be mounted horizontally or vertically for water applications. For steam
applications the valve can be mounted vertically but if mounted horizontally the valve must
be 90° off center of the pipe. Do not install with actuator below pipe.

© 1 ©
©
-[— -]
©
(Water application only) (Steam or water application)
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BELIMO Ball Valves

LINE SIZE
21" 37

% 17 1%” 1%” 27 5” 6” 8” 10”

SIZE Fp Cv Fp Cv Fp Cv Fp Cv Fp Cv Fp Cv Fp Cv Fp Cv Fp Cv Fp Cv Fp Cv Fp Cv
%" 1 2W NPT | B2050VS-01 1.0 1.0 — — — — — — — — — —
28 2 2W NPT | B2050VS-02 2.0 1.9 = = = = = = — — — =
%" 4 2W NPT | B2050VS-04 3.8 3.6 — — — — — — — — — —
%" 15 2W NPT | B2050VS-15 8.9 7.2 = = = = — = — — — =
%" 30 2W NPT | B219VS/VSS | 30.0 21.6 17.4 15.6 — — — — — — — —
7% 51 2W NPT B220VS 51.0 26.5 19.9 17.3 — — = = = = = =
1” 43 2W NPT | B224VS/VSS — 43.0 36.1 30.5 25.8 — — — — — — —
1” 68 2W NPT B225VS = 68.0 48.3 36.7 29.2 = - = = — - =
11" 48 2W NPT | B232VS/VSS — — 48.0 44.6 37.9 35.0 — — — — — —
1%” 84 2W NPT | B239VS/VSS — — — 84.0 69.7 59.6 55.4 = = = — =
1%” 177 2W NPT B240VS — — — 177.0 102.7 779 67.3 — — — — —
2" 108 2W NPT | B249VS/VSS — — — — 108.0 100.4 91.8 83.2 = — — —
2" 389 2W NPT B250VS — — — — 389.0 | 221.7 159.5 124.5 — — — —
21" 503 2W NPT | B265VS/VSS = = = = = 503.0 | 3521 221.3 186.1 = = =
3’ 370 2W NPT | B280VS/VSS — — — — — — 370.0 | 296.0 251.6 229.4 — —
%" 6.4 3W NPT B315L 515 5.0 4.8 — — — — — — — — —
%" 12.8 3W NPT B320L 12.8 11.8 11.0 10.5 — — — — — — — —
1” 11 3W NPT B325L - 11.0 10.9 10.7 10.4 — — = — — — =
1% 34 3W NPT B332L — — 34.0 32.8 299 28.2 — — — — — —
1%” 57 3W NPT B340L — — = 57.0 51.9 47.4 449 — — — — —
2" 87 3W NPT B350L — — — — 87.0 82.8 77.9 72.3 — — — —
2" 330 2W FLG B650VS — — — — 330.0 207.9 155.1 122.1 — — - =
2%" 420 2W FLG B665VS — — — — — 420.0 | 319.2 | 214.2 184.8 — — —
3" 600 2W FLG B680VS — — — = = = 600.0 | 384.0 | 300.0 264.0 = =
4 1200 2W FLG B6100VS — — — — — — — 1200.0 | 804.0 | 600.0 | 480.0 —
6” 3300 2W FLG B6150VS — — — — — — — — — 3300.0 | 1716.0 | 1254.0
8” 9000 2W FLG B6200VS — — — — — — — — — — 9000.0 | 3870.0
10” 12400 2W FLG B6250VS — — — — - = = - = = = 12400.0
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Ball Valves

BELIMO

GENERAL WIRING INSTRUCTIONS
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WARNING The wiring technician must be trained and experienced with
electronic circuits. Disconnect power supply before attempting any wiring
connections or changes. Make all connections in accordance with wiring
diagrams and follow all applicable local and national codes. Provide
disconnect and overload protection as required. Use copper, twisted pair,
conductors only. If using electrical conduit, the attachment to the actuator
must be made with flexible conduit.

Always read the controller manufacturer’s installation literature
carefully before making any connections. Follow all instructions in this
literature. If you have any questions, contact the controller manufacturer
and/or Belimo.

Transformer(s)
Typically actuators require a 24 VAC class 2 transformer and draw a
maximum of 10 VA per actuator. The actuator enclosure cannot be
opened in the field, there are no parts or components to be replaced
or repaired.

— EMC directive: 89/336/EEC

— Software class A: Mode of operation type 1

— Low voltage directive: 73/23/EEC

Typical transformer sizing

Actuator Series Voltage Max. VA Per Actuator
AF 24 10

LF 24 6

AR 24 6

NR 24 4

LR 24 3

CAUTION 1t is good practice to power electronic or digital controllers
from a separate power transformer than that used for actuators or
other end devices. The power supply design in our actuators and other
end devices use half wave rectification. Some controllers use full wave
rectification. When these two different types of power supplies are
connected to the same power transformer and the DC commons are
connected together, a short circuit is created across one of the diodes in
the full wave power supply, damaging the controller. Only use a single
power transformer to power the controller and actuator if you know the
controller power supply uses half wave rectification.

Multiple actuators, one transformer

Multiple actuators may be powered from one transformer provided the

following rules are followed:

1. The TOTAL current draw of the actuators (VA rating) is less than or
equal to the rating of the transformer.

2. Polarity on the secondary of the transformer is strictly followed. This
means that all No. 1 wires from all actuators are connected to the
common leg on the transformer and all No. 2 wires from all actuators
are connected to the hotleg. Mixing wire No. 1 & 2 on one leg of the
transformer will result in erratic operation or failure of the actuator
and/or controls.

Multiple actuators, multiple transformers

Multiple actuators positioned by the same control signal may be powered

from multiple transformers provided the following rules are followed:

1. The transformers are properly sized.

2. All No. 1 wires from all actuators are tied together and tied to the
negative leg of the control signal. See wiring diagram.

Wire type and wire installation tips

For most installations, 18 or 16 Ga. cable works well with Belimo
actuators. Use code-approved wire nuts, terminal strips or solderless
connectors where wires are joined. It is good practice to run control wires
unspliced from the actuator to the controller. If splices are unavoidable,
make sure the splice can be reached for possible maintenance. Tape
and/or wire-tie the splice to reduce the possibility of the splice being
inadvertently pulled apart.

Wire length for actuator installation

Keep power wire runs below the lengths listed in the following tables.
If more than one actuator is powered from the same wire run, divide
the allowable wire length by the number of actuators to determine
the maximum run to any single actuator. See section 1 for specific
transformer sizing information for the actuator selected.

Example: 3 actuators, 16 Ga wire
350 Ft + 3 Actuators = 117 Ft. Maximum wire run

P10415 - 06/13 - Subject to change. © Belimo Aircontrols (USA), Inc.



BELIMO Ball Valves

B2 n Vs - AMX “ -MFT-X1

Valve Valve Size Industrial Cv Actuator Type Power Supply Control
B2 = 2-way 15-80 =1%"103" Construction/ 1-370  Non-Spring Retum 24 = 24 VAC/DC  -3-X1 = -5 = Built-in
B3 = 3-way 50-250=2"to  Material LM... 120 = 120VAC  On/Off, Floating Auxiliary
B6 = 2-way 1w VS = Bronze Body, NM... 230 =230VAC POt Switch
Flanged (Flanged) Stainless Steel AM... -MFT-X1 =
Ball and Stem GM. .. Multi-Function
VSS = Stainless Sy, Technology
Steel Body, Ball S -MFT95-X1 =
and Stem Spring Return 0-135Q
L = Nickel Plated LF. ..
Brass Body, NE
Chrome Plated AF' -
Brass Ball and o
Stem Electronic Fail-Safe
GK...

Ordering Example

_ /e For MFT orders only - select programming code
= o Choose the valve actuator combination. VZ |
= . -
8 B224VS+AMX24-MFT-X1 +NO +Tagging (if needed)
é e Specify preference or configuration. Does order
= require
E tagging?
% Set-Up K
g Y Y \
g Non-Spring Models | P-10001 (AO1) | Tagging:
= NO = Normally Open o Valves may be tagged per
g NC = Normally Closed P-100xx (Axx) Control voltage applications customer specification.
2 P-200xx (Wxx)  Pulse width modulation ($10.00 per tag)
C? Spring Return Models applications
™ NO/FO = Normally Open/Fail Open P-300xx (Fxx) Floating point applications Example:
] NO/FC = Normally Open/Fail Closed P-400xx () On/off applications /;Ele;
w X-XXXXX Create custom MFT
3 NC/FO = Normally Closed/Fail Open Céii;uf;;’oﬂo o »
& NC/FC = Normally Closed/Fail Closed Part number for tagging:
X-XXXXX Create custom MFT 99981-00101
Refers to valve ports A to AB, cqnﬂguratlon in the field
with MFT actuator PC software

e Complete Ordering Example; B224VS+AMX24-MFT-X1+NO+A01
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5




B2...VS Series, 2-way, Ball Valve
Bronze Body, Stainless Steel Ball and Stem

Technical Data
Media chilled or hot water, glycol, 35# steam
Flow characteristic modified equal percentage

Action 90° rotation

valve open CW, valve closed CCW
Sizes W, W 17 A A%, 27, 217,37
Type of end fitting SAE NPT (female connections)

Materials:

1 Stem packing reinforced PTFE

2 Stem bearing reinforced PTFE

3 Ball 316 stainless steel

4 Seat (x2) reinforced PTFE w/ Durafill

5 Retainer B16 (34" - 1”) stainless steel
B584 (1%4” - 3”) stainless steel

6 Gland B16 brass

7 Stem 316 stainless steel

8 Jamnut stainless steel

9 Body seal PTFE (1-1/4" 10 3")

10 Body B584-C84400 bronze
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Pressure rating
Media temp. range
Close-off pressure
Maximum differential
pressure (AP)

600 psig WOG

-22°F t0 +280°F (-30°C to +138°C)
600 psig @ 100°F

<600 psig

Flow Patterns
Closed CCW

V [ 4
BELIMO

o Live-load packing set
o Stainless steel ball & stem
o Blow-out proof stem design

Application

This valve is typically used in air handling units on heating or cooling coils, and
fan coil unit heating or cooling coils. Some other common applications include
Unit Ventilators, VAV Box re-heat coils and bypass loops. This valve is suitable
for use in a hydronic system with variable flow.

This valve is designed with MFT functionality which facilitates the use of
various control input.

* Up to 35 psi steam

e %”-600 PSIG WOG, Cold Non-Shock.

¢ Federal Specification: WW-V-35C,Type Il
Composition: BZ

Style: 3
Valve Nominal Size Type Suitable Actuators
Spring Non-Spring
1 ¥ 15 B2050VS-01
2 ¥ 15 B2050VS-02
4 ¥ 15 B2050VS-04
15 ) 15 B2050VS-15
30 % 20 B219VS E
51 % 20 B220VS
43 1 25 B224VS
68 1 25 B225VS
48 1Y 32 B232VS
84 1% 40 B239VS
177 1% 40 B240VS
108 2 50 B249VS
389 2 50 B250VS
503 2% 65 B265VS
370 3 80 B280VS
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Technical Data

Media chilled or hot water, glycol, 50# steam
Flow characteristic modified equal percentage

Action 90° rotation

valve open CW, valve closed CCW
Sizes W, %, 17 1 %", 27, 2%
Type of end fitting SAE NPT (female connections)

Materials:

1 Stem packing reinforced PTFE

2 Stem bearing reinforced PTFE

3 Ball 316 stainless steel

4 Seat (x2) reinforced PTFE w/ Durafill

5 Retainer B16 (34" - 1) stainless steel
B584 (14 - 3”) stainless steel

6 Gland A276-316

7 Stem 316 stainless steel

8 Jam nut stainless steel

9 Body seal PTFE (1%4” t0 3”)

10 Body A351-CF8M 316 stainless steel
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Pressure rating
Media temp. range
Close-off pressure
Maximum differential
pressure (AP)

2000 psig WOG (2" - 17)

-22°F to +298°F (-30°C to +148°C)
600 psig @ 100°F

<600 psig

Flow Patterns
Closed CCW

Flow Direction

Open CW

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN

B2...VSS Series, 2-way, Ball Valve
Stainless Steel Body, Ball and Stem

¢ Live-load packing set
o Stainless steel ball & stem
¢ Blow-out proof stem design

Application
These threaded valves are designed to provide modulating or two position
control of hot or chilled water and saturated steam systems under 50 psi.

Typical applications include reheat coils, vav terminal control, unit ventilators,
and air handlers, especially in areas which have minimum profile requirements.

¢ Up to 50 psi steam
e 1" -2000 PSIG WOG, Cold Non-Shock.
 Federal Specification: WW-V-35C,Type I,
Composition: SS
Style: 3

Suitable Actuators
Non- Spring
Return

Valve Nominal Size Type

RS

15 Y 15 [B2050VSS-15
30 % 20 B219VSS
43 1 25 B224VSS
48 1% 32 B232VSS
84 1% 40 B239VSS
108 2 50 B249VSS
503 2% 65 B265VSS
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B3...L Series, 3-way, Ball Valve

Chrome Plated Brass Ball and Nickel Plated Stem

b [

Technical Data

Media chilled or hot water, 60% glycol
Flow characteristic modified linear
Action 90° rotation
B to A open CW, B to AB open CCW

Sizes W 1 1 1%, 2
Type of end fitting NPT female ends
Materials:

Body nickel plated brass

Ball chrome plated brass

Stem nickel plated brass

Stem seal o-ring EPDM

Valve seat PTFE
Leakage ANSI VI
Pressure rating 600 psig WOG

600 psi DN 15-25 (B3...L)
400 psi DN 32-50 (B3...L)

Media temp. range

0°F to 250°F [-18°C to +120°C]

Close-off pressure 200 psi
Maximum differential 50 psi
pressure (AP)
Flow Patterns
PORTA PORT AB
7
BtoA PORT B B to AB
Open CW Open CCW

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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Application

This valve is typically used in air handling and fan coil units on heating or cooling
coils, unit ventilators, VAV box re-heat coils, and bypass loops. This valve is
suitable for use as a diverting valve only.

Valve Nominal Size  Type Suitable Actuators

3-way Spring | Non-Spring | Electronic
NPT Return Return Fail-Safe

64 | % 15 B315L "
-]
128 | % 20 B320L 3
e
—
1 1 25 B325L

34 1% 32 B332L
57 1% 40 B340L

87 2 50 B350L
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: B6...VS Series, 2-way, Ball Valve
BELIMO Cast Iron Body, Stainless Steel Ball and Stem

Same end to end dimension as conventional flanged iron gate valve
Fast quarter turn open or closed operation

Stainless steel ball and stem

Positive shut-off

Two-piece body construction

Application

« |deal for water service where a non-corrosive, clean cosmetic appearance
is required.

e Optional FDA approval, suitable for potable water and food contact.

m * Sizes: 27-10” (50-250mm)
» 200 psi CWP (cold water pressure) (non-shock)
Approved valves shall comply with the American Standard for face-to-face
dimensions (ANSI B16.10) for Class 125 cast iron flanged gate valves.

The dimensions and drilling of end flanges conform to the American cast iron

flange standard, Glass 125 (ANSIBT6.1).
Media chilled or hot water, glycol, 50# steam
Flow characteristic modified equal percentage Valve Nominal Size Type Suitable Actuators
Actor 50% rotator G, | inches | DN [mm] | 2:way NPT_| NonSping Retur |
valve open CW, valve closed CCW 330 2 50 B650VS
Sizes 2", 2%, 3",4",6”, 8", 10"
Type of end fittings flanged 125# ANSI bolt pattern 420 2% 65 BOGSVS
Materials: 600 3 80 B680VS
1 Body cast iron - ASTM A126 Class B 1200 4 100 B6100VS
2 Endcap cast iron - ASTM A126 Class B 3300 6 150 B6150VS
3 Ball 304 stainless steel - ASTM A351 9000 8 203 B6200VS
4 Seats PTFE _ 12400 10 254 B6250VS
5 Stem 304 stainless steel - AISI 304
6 Packing PTFE
7 Gland cast iron - ASTM A126 Class B
8 Gasket PTFE
9 Nut steel - ASTM A6

Pressure rating 200 psig WOG

Media temp. range -22°F to +298°F (-30°C to +148°C)
Close-off pressure 200 psig @ 140°F

Maximum differential <200 psi

pressure (AP)

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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BELIMO
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<4 Ball Valve Product Range Overview
BELIMO VS/VSS Ball Valve Product Range B2...VS/VSS, B3...L, B6...VS

Valve Nominal Size Type Suitable Actuators

Non-Spring | Spring | Electronic
Return Return | Fail-Safe

Cy Inches | DN [mm] | 2-way NPT

1 Ya 15 B2050VS-01
(%]
% 15 B2050VS-02 £
4 | % | 15 | Bosovs-04 | | v
15 % 15 B2050VS-15 IE"E|
3 | w | 20 | setovs | |
51 % 20 B220VS
Mode of Operation
43 ‘ 1 ‘ 25 | B224VS ‘ ‘ The control valve is operated by an electronic actuator
that responds to a standard voltage for on/off control,
68 1 25 B225VS by a proportional VDC/4...20 mA, or 3-point control
1 system. The actuator will then move the ball of the
48 ‘ 1% ‘ 32 | B232VS ‘ ‘ valve to the position dictated by the contol signal thus
84 1% 40 B239VS changing the flow.
77 | 1w | 40 | B2dovs | | Product Features
Modified equal percentage of flow for B2, B3 and B6.
108 2 50 B249VS Modified linear flow for B3.
wo | 2 | s | wsws || [z |
190 21 65 B265VS Actuator Specifications
Control type on/off, floating point,
370 3 80 B280VS proportional, 2-10 VDC
multi-function technology (MFT)
15 Yo 15 B2050VSS-15 Manual override LM, NM, GM, AM, SY, AF,
NF, GK
30 ‘ % ‘ 20 ‘ B219VSS ‘ ‘ Electrical connection 13 It [1m] cable with
43 1 95 B224VSS %" conduit fitting
# | 1w | 32 | Basevss | | Valve Specifications
84 11 40 B239VSS Service chilled or hot water,
(60% glycol), steam
108 ‘ 2 ‘ 50 | B249VSS ‘ ‘ Flow characteristic modified equal percentage (2-way),
ified I -
19 2% 65 B265VSS n 5 :‘/“O‘i' ':‘é"'"ea' (3-way)
izes 5" to
370 3 80 B280VSS End fitting NPT (B2...VS & B3.. L)
flanged (B6...VS)
6.4 % 15 B315L 8 Materials
> Body bronze (B2..VS),
12.8 ‘ % ‘ 20 ‘ ‘ B320L ‘ 2 stainless steel (B2..V/SS),
L nickel plated brass (B3...L),
11 1 25 B325L cast iron (B6..VS)
Ball stainless steel, bronze (12”)
34 1% 32 B332L chrome plated brass (B3...L)
Stem stainless steel, bronze (12”)
57 1% 40 B340L @ nickel plated brass (B3...L)
<= Seats
< o
87 2 50 B350L “ 2-way MPTFE
3-way LPTFE
330 2 50 B650VS Packing
2-way NPT RPTFE
20 | 2 | e | | | BessVS pwayflnged  PTFE
Media temp range
Ll - il SELE B2.\VS, B6..VS -22°F to +280°F [-30°C to +138°C]
1200 | 4 | 100 | | | B6100VS B2.VSS 20°F t0.+298°F [-30°C 0 +148°C]
B3..L 0°F to 250°F [-18°C to +120°C]
3300 6 150 B6150VS Body pressure rating up to 2000 psig WOG
%00 | 8 | 200 | | | B6200VS 3-way 600 psi DN 15-25 (B3...L)
400 psi DN 32-50 (B3...L)
12400 10 250 B6250VS Maximum inlet pressure
Steam 35psi B2.VS
50 psi B2..VSS, B6..VS
Water 50 psi B3..L
Leakage ANSI class VI
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BELIMO

LF Actuators, On/Off
Dimensions with 2-Way Valve
F
5 )
fen =3 ®
; lil== |
|
1 ‘
i =
ce = -
kDg.,[ ‘
Models
LF24 US . . . .
- . Valve Nominal Size Dimensions (Inches)
s wibuilt-in Aux. Switch ValveBody COP Inches DN[mm] A B C D | F
LF120-S US w/built-in Aux. Switch B2050VS-01 50 ) 15 |6.75(2.00|6.75 | 2.25 | 4.00
' B2050VS-02 50 ¥ 15 | 6.75[2.00|6.75 | 2.25 | 4.00
B2050VS-04 50 ¥ 15 |6.75(2.00|6.75|2.25|4.00
Technical Data B2050VS-15 50 ) 15 | 6.70 [ 2.00|8.00 | 2.25 | 6.25
Control on/off, floating point B2050VSS-15] 1000 | % | 15 |6.70]2.00]8.00]2.25]6.25
Power supply
LF24(-S) US 24 VAC + 20% 50/60 Hz

24 VDC + 10%
120 VAC + 10% 50/60 Hz

LF120(-S) US
Power consumption

LF24(-S) US running |5 W
holding [2.5 W

LF120(-S) US running (5.5 W
holding[3.5 W

Transformer sizing

Electrical connection
(-S models have 2 cables)

7 VA, class 2 power source

%" conduit connector

3 ft. [1m], 18 GA appliance cable
Electrical protection 120V actuators double insulated
QOverload protection electronic throughout rotation
Angle of rotation 95°

Spring return direction reversible with CW/CCW mounting
Position indication visual indicator 0° to 90°

Running time <40 to 75 sec. (on/off)
spring | <25 sec. @ -4°F to +122°F [-20°C to +50°C]
<60 sec. @ -22°F [-30°C]
Ambient temperature -22° F to +122° F [-30° C to +50° C]
Housing NEMA 2
Agency listingst UL 873, CSA C22.2 No. 24 certified, CE
Quality standard 1SO 9001

Noise level max. 62 dB(A)

LF...-S US
Auxiliary switch 1 x SPDT, 6A (1.5A) @ 250 VAC, UL Listed,
adjustable 0° to 95° (double insulated)
1 Rated impulse voltage 800V (4kV for 120V model), Control pollution degree 3,

Type of action 1.AA (1.AA.B for -S models)

Dimensions with 3-Way Valve

378 ™~
[96] [7181]
i
a7 HE=%
[94] l
B
- |
- C— LA;’
Valve Nominal Dimensions (mm)
Size
ValveBody COP Inches DN A B c
[mm]
B315L 50 ) 15 | 2.63” [67] |1.73” [44]|1.42” [36]
B320L 50 Y 20 |3.017[78] |1.81” [46]|1.63” [42]
B325L 50 1 25 | 3.42”[87] |1.81" [46]]|1.77" [45]

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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BELIMO LF Actuators, On/Off

Wiring Diagrams [
24 VAC Transformer s
,}( INSTALLATION NOTES
Line Ijﬂ 1 Common A
Vol .
A Provide overload protection and disconnect as required. olts [g]2 +Het
CAUTION Equipment damage!
A Actuators may be connected in parallel. LF24 US A
Power consumption must be observed. On/0ff wiring for 24 VAG/DC
A Actuator may also be powered by 24 VDC. =
For end position indication, interlock control, fan startup, etc., 120 VAC g
/A\ LF24-5 US and LF120-S US incorporates a built-in auxiliary switch: - R g
1x SPDT, 6A (1.5A) @ 250 VAC, UL listed, adjustable 0° to 95°. A edira
3 L2 H —e  ®—|-{2 Hot
APPLICATION NOTES ‘
‘ Meets cULus or UL and CSA requirements without the
need of an electrical ground connection.
, , LF120 US
A WARNING Live Electrical Components! A
During installation, testing, servicing and troubleshooting of this product, it may On/Off wiring for 120 VAC
be necessary to work with live electrical components. Have a qualified licensed electrician g
or other individual who has been properly trained in handling live electrical components X
perform these tasks. Failure to follow all electrical safety precautions when exposed to live 3
electrical components could result in death or serious injury. /\/\/\/\ §
st /A
NC
‘ | 32~¢\l
IgTs3-®  0°to9s
LF..-S US A
Auxiliary Switch

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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LF24-MFT US Actuators, Multi-Function Technology

Models
LF24-MFT US
LF24-MFT-S US

Technical Data
Control

LISTED

9405

TEMP.IND. & ! us
REG. EQUIP.

w/built-in Aux. Switch

MFT

Control signal

2t0 10 VDC (4-20mA with 500 Q resistor)

Power consumption  running

holding

25W

1w

BELIMO

Dimensions with 2-Way Valve

Cc

i
0

|
== %

|

&)

Valve Nominal Size Dimensions (Inches)

Valve Body COP  Inches DN[mm] A B C D F

B2050VS-01 ‘ 50 ‘ Y 15 |6.75(2.00|6.75 | 2.25 | 4.00
B2050VS-02 50 Y 15 | 6.75(2.00|6.75 | 2.25 | 4.00
B2050VS-04 50 ) 15 |6.75(2.00|6.75 | 2.25|4.00
B2050VS-15 50 Y 15 |6.70 {2.00 | 8.00 | 2.25 | 6.25
B2050VSS-15] 1000 2 15 16.70]2.00]8.00 | 2.25|6.25

Transformer sizing

5 VA (class 2 power source)

Electrical connection
(-S models have 2 cables)

%” conduit connector
3 ft. [1m], 18 GA appliance cable

QOverload protection

electronic throughout 0° to 95° rotation

Input impedance

100 ko for 2 to 10 VDC (0.1 mA)
500 @ for 4 to 20mA

750 Q for PWM

500 @ for on/off and floating point

Feedback

210 10 VDC, 0.5 mA max

Angle of rotation

95°

Direction of rotation spring
motor

reversible with CW/CCW mounting

reversible with built-in ™/ switch

Position indication

visual indicator

Running time <40 to 75 sec. (on/off)
150 sec. independent of load (proportional)
spring | <25 sec. @ -4°F to +122°F [-20°C to +50°C]
<60 sec. @-22°F [-30°C]
Ambient temperature -22° F to +122° F [-30° C to +50° C]
Housing NEMA 2
Agency listings UL 873, CSA C22.2 No. 24 certified, CE
Noise level max. 62 dB(A)

Quality standard

1SO 9001

LF24-MFT-S US
Auxiliary switch

1 x SPDT, 6A (1.5A) @ 250 VAC, UL Listed,
adjustable 0° to 95° (double insulated)

Dimensions with 3-Way Valve

3.78" o
[96] [7132]
e
5 HE=%
4] |
B
I ‘
“~ C— LA;’
Valve Nominal Dimensions (mm)
Size
ValveBody COP Inches °N A B c
y [mm]
B315L 50 ¥ 15 | 2.63” [67] [1.73” [44]|1.42” [36]
B320L 50 % 20 |3.01”[78] |1.81” [46]|1.63” [42]
B325L 50 1 25 | 3.42” [87] |1.81” [46]]1.77" [45]

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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BELIMO LF24-MFT US Actuators, Multi-Function Technology

Wiring Diagrams o
24 VAC/DC Transformer g
>< INSTALLATION NOTES .
Line | (1) | Common
, Volt .
A CAUTION Equipment damage! one 1] @ | Hot
Actuators may be connected in parallel if not mechanically mounted to o o a
the same shaft. Power consumption and input impedance must be Position —| @) | Y Input
observed. F VDC (+) | (5) | U Output
A Actuators may also be powered by 24 VDC. e .
IN4004 or IN4007 diode (IN4007 supplied, Belimo part number 40155).
A ( PP p ) On/0ff control
A Triac A and B can also be contact closures. 5
24 VAC Transformer (AC only) s
Control signal may be pulsed from either the Hot (Source) or
A Common (Sink) 24 VAC line. Line Ta T[] (| Common
oy . . . olts ! 'y
é Position feedback cannot be used with Triac sink controller. T ' ) | +Hot
The actuators internal common reference is not compatible. A\ Position — () — -l (3) | Y mput
3
Feedback VDC (+) | (5) | U Output
APPLICATION NOTES "
‘ The ZG-R01 500 Q resistor converts the 4 to 20 mA control signal to C—CV@W ET
210 10 VDC, up to 2 actuators may be connected in parallel.
A WARNING Live Electrical Components! PWM, triac source and sink
During installation, testing, servicing and troubleshooting of this product, it may &
be necessary to work with live electrical components. Have a qualified licensed electrician 24 VAC Transformer (AC only) | g
or other individual who has been properly trained in handling live electrical components >
perform these tasks. Failure to follow all electrical safety precautions when exposed to live Line Diode may be placed at the control panel.
electrical components could result in death or serious injury. Volts / Reduces field wiring.
————— Why is a diode required?
The actuator is designed to recognize the rectified
| voltage as an opposite control signal request.
Hot COM |
\ ' | 4= Blk (1)| Common
...MFT actuators are — | | Red (2)[+ Hot
ible with
ggnmtgz:lclgsvxlrte, triac ’E —Ll Wht (3)]Y Input
source and triac sync |
type controllers. A . | | Wht (5)| U Output (Grn)
A ccw cw
1[4A ZZS .MFT
s
Controller - | Position
| Feedback
________ d
Floating Point control
g
24 VAC/DC Transformer A B
Line , |1=H BIk (1)[ Common
Volt i | T1{Red @)+ Hot A\
Control Signal ) -t
2t010vDc  (+) —&—| Wht (3)]Y Input 2 to 10V
to 10 VDC Position Feedback Signal | Grn (5) | U Output 2 to 10V
With a 4-20 mA Input, up to 4 actuators may be wired in ccw cw
e S e, . MFT US
Propotional 2 to 10 or 4 to 20 mA control signal

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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NF Actuators, On/0ff
Models

NFB24-X1

NFBUP-X1

NFBUP-S-X1 w/built-in Aux. Switch

Technical Data

LISTED
CeF®

TEMP. IND. &

REG. EQUIP. ¢ us

Control on/off
Power consumption
NFB24-X1 running |6 W
holding [2.5 W
NFBUP-X1 running |6 W
holding[2.5 W

NFB24-X1
NFBUP(-S)-X1

Transformer sizing

8.5 VA (class 2 power source)

6 VA @ 24 VAC (class 2 powe source)
6.5 VA @ 120 VAC

9.5 VA @ 240 VAC

Electrical connection
(-S model has 2 cables)

%" conduit connector
3 ft. [1m], 18 GA appliance cables

Electrical protection

120V actuators double insulated

Overload protection

electronic throughout 0° to 95°
rotation

Angle of rotation

95°

Position indication

visual indicator

control
spring

Running time

<75 seconds

<20 seconds

Ambient temperature

-22° Fto +122° F [-30° C to +50° (]

Housing NEMA 2 / IP54

Agency listings UL 873, CSA G22.2 No. 24 certified, CE
Noise level max. 45 dB(A)

NFBUP-S-X1

Auxiliary switch

2 x SPDT, 3A (0.5A inductive) @
250V

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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BELIMO

Dimensions with 2-Way Valve

] "ﬁ;

Valve Nominal Size Dimensions (Inches)
Inches DN [mm] A B C D F

i
@

Valve Body COP

B219VS 400 Y 20 7.00 | 2.00 | 8.00 | 3.37 |6.25
B220VS 200 % 20 7.00 | 2.00 | 8.00 | 3.37 | 6.25
B219VSS 1000 Ya 20 7.00 [ 2.00 | 8.00 | 3.37 |6.25
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BELIMO NF Actuators, On/Off

Wiring Diagrams

<
o
,}( INSTALLATION NOTES A 24 VAC Transformer ;‘
s
A Provide overload protection and disconnect as required. Line | 1 Common
A CAUTION Equipment damage! Volts —O\O—I 2 +Hot A
Actuators may be connected in parallel.
Power consumption must be observed. ‘
A Actuators may also be powered by 24 VDC. NFB24-X1 A
For end position indication, interlock control, fan startup, etc., .
A NF24-S US incorporates a built-in auxiliary switch: 1 x SPDT, 7A (2.5A) On/0ff wiring for NFB24-X1
@ 250 VAC, UL listed, adjustable 5° to 85°. 3
S 24, 120, 240 VAC §
APPLICATION NOTES ¢ z
‘ Meets cULus or UL and CSA requirements without the Wht N | 1 Neutral ﬁ §
need of an electrical ground connection. YAAN
g Bl H—— ®—IJ{2 Hot
A WARNING Live Electrical Components!
During installation, testing, servicing and troubleshooting of this product, it may
be necessary to work with live electrical components. Have a qualified licensed electrician
or other individual who has been properly trained in handling live electrical components
perform these tasks. Failure to follow all electrical safety precautions when exposed to live
electrical components could result in death or serious injury. NFBUP-X1
NFBUP-S-X1 A
On/0ff wiring for NFBUP-X1, NFBUP-S-X1
@
24, 120, 240 VAC 2
o
Wht N =41 Neutral f o
A s

Bk H —e  &——I|1H2 Hot

H-s1
NC
s2

S3—e 10°
NO

I+H-s4 /A
\ 1\5 NC

1 b1

: —.\.

—9 o o
JTS6—®  10°t0 90

NFBUP-S-X1 A

Auxiliary Switch

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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NF Actuators, Multi-Function Technology

LISTED
9405
TEMP.IND. & ! us

REG. EQUIP.

Models
NFX24-MFT-X1
NFX24-MFT-S-X1

Technical Data
Control MFT
Control signal 2 t0 10 VDG, (4 to 20 mA with 500 Q resistor)
Power supply 24 VAC + 20% 50/60 Hz
24 VDG £ 20% /-10%
Power consumption  running {6.5 W

holding [3 W
9 VA, (class 2 power source)
%" conduit connector
3 ft. [1m], 18 GA appliance cable
electronic throughout 0 to 95° rotation
100 ko for 2 to 10 VDC (0.1 mA)
500 @ for 4 to 20 mA
1500 @ for on/off and floating point
Feedback output 210 10 VDC, 0.5 mA max
Angle of rotation 95°
Direction of rotation spring | reversible with CW/CCW mounting

motor | reversible with built-in ™/F switch

Position indication visual indicator, 0° to 95°
Running time motor|150 seconds (default), variable (40 to 220
seconds)
spring | <20 sec @ -4°F to +122°F [-20°C to +50°C];
<60 sec @ -22°F [-30°F]
-22°F to +122°F [-30°C to +50°C]
NEMA 2 / IP54, Enclosure Type 2
cULus acc. to UL60730-1A/ -2-14, CAN/
CSA E60730-1:02, CE acc. to 2004/108/EC &
2006/95/EC
<40 dB(A) motor @ 150 seconds, run time
dependent
<62 dB(A) spring return

Transformer sizing
Electrical connection

Overload protection
Input impedance

Ambient temperature
Housing
Agency listings

Noise level

NFX24-MFT-S-X1
Auxiliary switch 2 x SPDT, 3A (0.5A) @ 250 VAC, UL
Approved one set at +10°, one adjustable 10°

to 90°

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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BELIMO

Dimensions with 2-Way Valve

i | |

Valve Nominal Size Dimensions (Inches)

Valve Body COP Inches DN[mm] A B C D F

B219VS 400 % 20 |7.00|200|8.00| 3.37 | 6.25
B220VS 200 Y 20 |7.00|2.00(8.00| 3.37 | 6.25
B219vSS | 1000 % 20 |7.00[200[8.00] 3.37 | 6.25

P10415 - 06/13 - Subject to change. © Belimo Aircontrols (USA), Inc.
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BELIMO

INSTALLATION NOTES
CAUTION Equipment damage!

Actuators may be connected in parallel if not mechanically mounted to
the same shaft. Power consumption and input impedance must be
observed.

Actuators may also be powered by 24 VDC.

IN4004 or IN4007 diode (IN4007 supplied, Belimo part number
40155).

Triac A and B can also be contact closures.

Control signal may be pulsed from either the Hot (Source) or
Common (Sink) 24 VAC line.

Position feedback cannot be used with Triac sink controller.
The actuators internal common reference is not compatible.

APPLICATION NOTES

The ZG-R01 500 Q resistor converts the 4 to 20 mA control signal to
210 10 VDC, up to 2 actuators may be connected in parallel.

Meets cULus or UL and CSA requirements without the
need of an electrical ground connection.

WARNING Live Electrical Components!

During installation, testing, servicing and troubleshooting of this product, it may
be necessary to work with live electrical components. Have a qualified licensed electrician
or other individual who has been properly trained in handling live electrical components
perform these tasks. Failure to follow all electrical safety precautions when exposed to live
electrical components could result in death or serious injury.

P el X

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN

NF Actuators, Multi-Function Technology

24 VAC Transformer A AA‘ ;‘
|
o
Line ¢ | Blk (1)[ Common §
Volts 0 | Red (2)|+ Hot
Q! 5000
od 5 21 174 watt
Control Signal
4to20mA or2to 10 vDe ) ——4———IT] Wht (3)| Y, input, 210 10v
|4 Pnk (8)] Y5 Input
| Grn (5)| U Output, 2 to 10V
CCW CwW
VDC/4-20 mA
24 VAC Transformer &A‘A (:
o
Line — |-1{ Blk (1) | Common - §
Volts I Red (2) [ Hot +
A 1
o—I Wht (3) | Y1 Input
L
@—— |1{ Pnk (4)| Yz input
2t010v0c0) — A )
Feedback Signal (+) 1= Org (5)[ U output 210 10v
[ala)
aE
[ Prall . Pial
[AAIP AN
Floating Point
m
24 VAC Transformer (AC only) A‘A Z‘
Li - 14 BIk (1 5
ine ’ ) 3
Volts . |4 Red (2)|+ Hot
) - 'E =147 Wht (3)|Y Input
P“{}'gg 14 Pk ()] Y, mput
(+) | 0Org (5)|U Output
[a A
PWM
24 VAC/DC Transformer AA‘ A ;:
(=3
Line 1H BIk (1) §
Volts TI Red (2)| Hot
2
Position (-) = —| Wht (3)]Y Input
| Pnk (4)| Yz Input
Feedback VDC ") | org (5)| U Output
[alAa
Two Position
24 VAC Transformer (AC Only) ’ A <:
o
(=}
Line . g | Blk (1)| Common I
'
Volts —9 A | Red (2)|+ Hot
:Q:b i’
el
ignal O = c
Control Signal
210 VDC or 4t0 20 mA (+)—0%E°/ || Wht (3)] Y4 tnput, 2 to 10V
é 5000 I Pnk (4)| Y, Input
F a b c
Min* 0% <} ) P
Mid* 50% <J ||
Max* 100% <J S|
Normal**| Controlmode acc.toY | ~-| —~-| —A
* Default 0-100%. See Confi Data Sheet.
** Customizable. See Configuration Data Sheet.
Override Control to Min, Mid, Max, Positions
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BELIMO

NF Actuators, Multi-Function Technology

Dimensions with 2-Way Valve

i | |

LISTED
CE€ [ (W)
REG, EQUIP. © us

NMF)((JZIEI?AI/ISFTQS-X1 Valve Nominal Size Dimensions (Inches)
Valve Body COP Inches DN[mm] A B C D F
B219VS | 400 ‘ % | 20 |700/200|800] 337 | 625
Control MFT B220VS 200 % 20 |7.00]|2.00|8.00| 3.37 | 6.25
Control signal 0-135 Q B219VSS 1000 Y 20 7.00(2.0018.00| 2.25 | 6.25
Power supply 24 VAC + 20% 50/60 Hz
24 VDC = 20% /-10%
Power consumption running [6.5 W
holding [3 W

Transformer sizing

9 VA (class 2 power source)

Electrical connection

%” conduit connector
3 ft. [1m], 18 GA appliance cable

Overload protection

electronic throughout 0 to 95° rotation

Input impedance

100 ka for 2 to 10 VDC (0.1 mA)
500 & for 4 to 20 mA
1500 @ for on/off and floating point

Feedback output

21010 VDG, 0.5 mA max

Angle of rotation

95° (adjustable with mechanical end stop, 35°
to 95°)

Direction of rotation

spring
motor

reversible with CW/CCW mounting

reversible with built-in /¥ switch

Position indication

visual indicator, 0° to 95°

Running time control | 150 seconds (default), variable (40 to 220
seconds)
spring | <20 sec @ -4°F to +122°F [-20°C to +50°C];
<60 sec @ -22°F [-30°F]
Ambient temperature -22°F to +122°F [-30°C to +50°C]
Housing NEMA 2 / IP54, Enclosure Type 2

Agency listings

cULus acc. to UL60730-1A/ -2-14, CAN/
CSA E60730-1:02, CE acc. to 2004/108/EC &
2006/95/EC

Noise level

<40 dB(A) motor @ 150 seconds, run time
dependent, <62 dB(A) spring return

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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V /[ 4
BELIMO

NF Actuators, Multi-Function Technology

High Limit Control Typical wiring diagrams for multiple actuators
>< INSTALLATION NOTES <] used with the W973, W7100 and T775 controllers
24 VAC Transformer g Minimﬂﬁ’%ﬁsition §
) . 24 VAC Transformer Potentiomet s
A Provide overload protection and Line Ak )| common 72N e
disconnect as required. Volts |1 Red (2) | +Hot Line 177 Blk (1) | Common
zﬁx Volts |4{ Red (2) | + Hot
@ Actuators and controller must have AN AN
separate transformers ® e W /e A
P ' e o |B——— W@ | R BICIT) p—— |- Wht (3) | W A
A Consult controller instruction data for ® @ @1 wnt(5) | B et [DIEHE) ! m: (:) :
more detailed information. |- Wht (6) | U5 oupt2to TovoC ontrolle | . :6;
. Series 90 high limit control - 280 Q N . U5 Outpi 210 T0VDE
Resistor value depends on the type of eries mh e Tmieonte MFT9S X1 A Y=
controller and the number of - : ;
g : Wiring Multiple Actuators to a Series 90 Controller !
actuators. No resistor is used for one 9 d ) [Re
actuator. Honeywell® resistor kits may 24 VAG Transformer £ ® L S
also be used. Line 18Kk (1) | Common ®_ I—,Oﬁ,‘ ! T675A
@ To reverse control rotation, use the Volts IyjRed@ | +Hot ®F @A @] 4] Morming Warmue
reversing switch.
_ (@) 1111 wht (3) | W e vranar
. Resistor @ I7| Wht (4) | R
Override A 144 wht (5 | B f
Switch A Switch B Damper Position A Series 90 |7 Wht (6) | ‘U5 Output 2t0 10VDC -
Controller ~ Line |- Bk (1) | Common
o — | ——o— Damper Open f -MFT95-X1 Volts |+ Red (2) | + Hot ii
——o— | — o o— Damper Closed Li M 10
ine I BIk (1) | Common 1-Hf wht 3) | w A
e e e | | vote L} ] SN RN N I e p U iy
. A 2 0 o wht(5) | B
24 VAC Transformer No. of - |7 Wht (3) | W 4 768 0 YYY (Ll wht (6) | w5 oupztotovoe
10| | [actuators |Resistance | 144 wht - " - utput 210 10
. = E 140 O | @R Resistor Kit No. ZG-R06 To other
Line | Blk (1) [ Common = 715Q &—|+HWhnt(5) | B actuators -MFT95-X1
Volts |+H] Red (2) | + Hot 4 47.59 1 5
A AN | gise ‘Ll{he‘! 1| Wht (6) | o'tz ote Used with the W973 and W7100 controllers
-—o 1-+Hf wht 3y | w Resistor Kit No. ZG-R03 -MFT95-X1
1350 E] <+l wht@) R Wiring Multiple Actuators to a Series 90 Controller Honeywell Q2094
*——eo || Wht (5) | B using a Minimum Position Potentiometer Minimum Position
|41 Wht (6) | ‘U5’ Output2t0 10VDC S963A A 24 VAC Transformer Potentiometer

Minimum Position

WO019

Line | Blk (1) | Common

24 VAG Transformer _MFT95-X1 A 24 VAC Transformer T oS
N i Volts |4 Red (2) | + Hot A
Line | BIk (1) | Common vLI::e : l:kdg; Conmon @
olts e + Hot
Volts Red (2) | + Hot é e 0 A A & 506 e | w f

|
Controller !

@he—e - wn@ | w ® ® @g—Iwnt )| w 77| Wht (4) | R
Hne ® - Wht (4) | R A | wnt (@) | R Shuning | 17 Wht (3) | B
Volt Resistor -
o T =BI Wht (5) | B Soaming I Wt (8) B W973,W7100  _ Honeywell 1] Wht (6) | ‘U5 ouput2to 0vDc
@ Controller |4 Wht (6) | ‘U5 auput21010v06 A 1G] Wht (B) | U5 Ouput21o 10 0C T T -MFT95-X1

~ 1 -MFT95-X1
METoSXd ©IoI®] [OFO =

H205 Change- Occupied
over Controller Contact

Low Limit Control

W016

24 VAC Transformer

A JAN

Line —————I41{ Blk (1) | Common . i |
Volts - Red:2; +Hot Line 177;Blk (1)] Common le::e i (1) Common
AN Volts H{Rea 2|+t olts I-H{Red 2) | +Hot A\
A @ {@@ @] me v £ Hummle A\ £\ Hwnw | w A\
Series 90
Controller I Wht (4) | R |- Wht (4) | R | Wht(4) [ R
| Wht (5) | B > | Wht (5) | B ®| Wht (5) | B
Seties 90 low limit control | (| WhE (6) | ‘U5 Ouput2t0 10u0c YYY 14| wht (6) | v5 ouputzte 0v0c YVYY 45| wnt (6) | v ouptzto tovne
135 Q for 0 to 50% control To oth
280 © for 0 to 100% control -MFT95-X1 e _MFT95-X1 actustons -MFT95-X1
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LISTED
9405
TEMP.IND. & ! us

REG. EQUIP.

AF Actuators, On/0ff
Models

AFB24-X1

AFBUP-X1

AFBUP-S-X1 w/built-in Aux. Switches

Technical Data

®

Control on/off
Power consumption
AFBUP-X1 running |5 W
holding [2.5 W
AFBUP-S-X1 running |7 W
holding [3.5 W
Transformer sizing AFB24-X1|7.5 VA (class 2 power source)

AFBUP(-S)-X1

7 VA @ 24 VAC (class 2 power source)
8.5VA @ 120 VAC
18 VA @ 240 VAC

Dimensions with 2-Way Valve

|
I

J

Valve Nominal Size
Inches DN [mm]

Valve Body COP
B224VS 400 1 25
B225VS 200 1 25
B232VS 200 1% 32
*B239VS 600 1% 40
*B240VS 600 1% 40

*B249VS 600 2 50
B224VSS 1000 1 25
B232VSS 1000 1% 32

*B239VSS | 1000 1% 40
*B249VSS | 600 2 50

A
7.00
7.00
7.25

15.00
15.00
15.00
7.00

7.25

15.00
15.00

BELIMO

-
|
©

Dimensions (Inches)

B C D F
2.00 | 8.00 | 3.37 | 6.25
2.00 | 8.00 | 3.62 | 6.25
2.00 | 8.00 | 3.97 | 6.25
3.00 | 8.00 | 4.37 | 6.25
3.00 | 8.00 | 4.75 | 6.25
3.00 | 8.00 | 4.68 | 6.25
2.00 | 8.00 | 3.37 | 6.25
2.00 | 8.00 | 3.97 | 6.25
3.00 | 8.00 | 4.37 | 6.25
3.00 | 8.00 | 4.68 | 6.25

Electrical connection
(-S model has 2 cables)

%" conduit connector
3 ft. [1m], 18 GA appliance cables

Electrical protection

120V actuators double insulated

Overload protection

electronic throughout 0° to 95° rotation

Angle of rotation

95°

Position indication

visual indicator

Manual override

hex crank

Running time control | 150 seconds independent of load
spring | <20 seconds

Ambient temperature -22°F to +122°F [-30°C to +50°C]

Housing NEMA 2 / IP54

Agency listings UL 873, CSA C22.2 No. 24 certified, CE

Noise level max. 45 dB(A)

AFBUP-S-X1

Auxiliary switches

2 x SPDT, 7A (2.5A) @ 250 VAC, UL
listed, one switch is fixed at +5°, one is
adjustable 25° to 85° (double insulated)

* Dual Mounted Actuators

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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Dimensions with 3-Way Valve

977"
[248.2)

250
(63.5]

Valve Nominal Dimensions (mm)
Size
ValveBody COP Inches DN A B c
[mm]
B332L 50 1% 32 (4.137[105]]|2.00” [51]|2.19” [56]
B340L 50 1% 40 |4.80”7 [122]|2.44” [62]|2.61” [67]
B350L 50 2 50 |5.60” [142]|2.67” [68]|3.11" [79]
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BELIMO AF Actuators, On/0ff

Wiring Diagrams : =
24 VAC Transformer S
>< INSTALLATION NOTES
Line | 1 Common <
. . . . Volts -— | 2 + Hot A g
Provide overload protection and disconnect as required.
A CAUTION Equipment damage! aFB2ax1 /A
Actuators may be connected in parallel.
Power consumption must be observed. On/Off Wiring for AFB24-X1
A Actuators may also be powered by 24 VDC. X
<
For end position indication, interlock control, fan startup, etc., AF24-S 120 VAC £
é US incorporates two built-in auxiliary switches: 2 x SPDT, 7A (2.5A) A L1 N =1 Neutral 9
@ 259 VAC, UL listed, one switch is fixed at +5°, one is adjustable 25 L2 H R 1H2 Hot 2
to 85°. ~ ‘
3
APPLICATION NOTES
‘ Meets cULus or UL and CSA requirements without the AFBUP-X1
need of an electrical ground connection. AFBUP-S-X1
Q WARNING Live Electrical Components! On/0ff Wiring for AFBUP-X1, AFBUP-$-X1
During installation, testing, servicing and troubleshooting of this product, it may 5
be necessary to work with live electrical components. Have a qualified licensed electrician )
or other individual who has been properly trained in handling live electrical components /\/\/\/\ %
perform these tasks. Failure to follow all electrical safety precautions when exposed to live _ =
electrical components could result in death or serious injury. | S1 o
I Q')_NAC g
¢ L2 A
| S4 -
I——-—55~¢\l
g S6—8  25°t085°
AFBUP-S-X1 A
Auxiliary Switches
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AF Actuators, Multi-Function Technology

Models
AFX24-MFT-X1
AFX24-MFT-S-X1

LISTED
9405
TEMP.IND. & ! us

REG. EQUIP.

®

w/built-in Aux. Switches

Dimensions with 2-Way Valve

BELIMO

T

Valve Body COP

Valve Nominal Size

3

Dimensions (Inches)

Inches DN[mm] A B C D F

AFX24-MFT95-X1 B224VS 400 1 25 |7.00]2.00]|8.00|3.37|6.25
B225VS 50 1 25 |7.00]2.00]|8.00|3.62|6.25
B232Vs 200 1% 32 |7.25|2.00]|8.00|3.97|6.25
Technical Data *B239VS 400 1% 40 [7.50]2.00(8.00|4.37 [6.25
Control MFT *B240VS 50 1% 40 [7.50]2.00(8.00|4.75(6.25
Control signal 2t0 10 VDC, (4 to 20 mA with 500 Q resistor) *B249VS 200 2 50 |8.00]2.00]|8.00|4.68|6.25
0-135 @ (MFT95) B224VSS | 1000 1 25 |7.00|2.008.00|3.37|6.25
Power supply 24 VAG + 20% 50/60 Hz B232VSS | 1000 1% 32 |7.25|2.008.00397|6.25
24 VDC £ 10% *B232VSS | 1000 | 1% 32 [7.25[2.00|8.00|3.97]6.25
Power consumption running | 7.5 W *B239VSS | 1000 | 1% 40 |6.70 [2.00|8.00|4.37 | 6.25
holding |3 W *B249VSS | 400 2 50 |8.00]2.008.00]4.68]6.25
Transformer sizing 10 VA (class 2 power source)
Electrical connection %” conduit connector
(-S model has 2 cables) 3 ft. [1m], 18 GA appliance cable
Overload protection electronic throughout rotation Dimensions with 3-Way Valve
Input impedance 100 ko for 2 to 10 VDC (0.1 mA)
500 @ for 4 to 20 mA o7
750 Q for PWM e
1500 @ for on/off and floating point
Feedback output 210 10 VDC, 0.5 mA max
Angle of rotation 95° &g
Direction of rotation spring | reversible with CW/CCW mounting
motor | reversible with built-in /¥ switch
Position indication visual indicator
Manual override hex crank
Running time control | 150 seconds independent of load
spring | <20 seconds
Ambient temperature -22°F to +122°F [-30°C to +50°C]
Housing NEMA 2 / IP54
Agency listings UL 873, CSA C22.2 No. 24 certified, CE Valve Nominal Dimensions (mm)
Noise level max. 45 dB(A)
DN
AFX24-MET-S-X1 Valve Body COP Inches T A B C
Auxiliary switches 2 x SPDT, 7A (2.5A) @ 250 VAC, UL B332L ‘ 50 ‘ 1% | 32 [4.13"[105]]2.00” [51]]2.19" [56]
listed, one switch is fixed at +5°, one is B340L 50 1% 40 |4.80” [122]|2.44" [62]|2.61” [67]
adjustable 25° to 85° (double insulated) B350L 50 2 50 |5.60” [142]]2.67” [68]]3.11” [79]

P10415 - 06/13 - Subject to change. © Belimo Aircontrols (USA), Inc.

* Dual Mounted Actuators
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BELIMO AF Actuators, Multi-Function Technology

Wiring Diagrams 2
24 VAC/DC Transformer g
»>< INSTALLATION NOTES
Line | (1) | Common
A CAUTION Equipment damage! Volts ' I+ @ |Hot
Actuators may be connected in parallel if not mechanically mounted to - ]_/ a
the same shaft. Power consumption and input impedance must be Position () — —] (3) [ Y Input
observed. Feedback VDC (+) ————— | (5) | U Output
& Actuators may also be powered by 24 VDC. cow cw er
é IN4004 or IN4007 diode (IN4007 supplied, Belimo part number
40159). On/0ff control
A Triac A and B can also be contact closures. 3
24 VAC Transformer (AC only) s
Control signal may be pulsed from either the Hot (Source) or
A Common (Sink) 24 VAC line. Line Ta ] (| Common
é Position feedback cannot be used with Triac sink controller. T ]_I (2) | +Hot
. The actuators internal common reference is not compatible. A\ Position — () | 7" : (3) | Y mput
Feedback VDC — (5) | U Output
APPLICATION NOTES “
‘ The ZG-R01 500 Q resistor converts the 4 to 20 mA control signal to e .
210 10 VDG, up to 2 actuators may be connected in parallel.
‘ Meets cULus or UL and CSA requirements without the PWM, triac source and sink
need of an electrical ground connection. .
. . 24 VAC Transformer (AC only) — B s
A WARNING Live Electrical Components! > 3
During installation, testing, servicing and troubleshooting of this product, it may Line Diode may be placed at the control panel. @
be necessary to work with live electrical components. Have a qualified licensed electrician Volts Reduces fild wiring. N
e . . . . Tyl f—m——_—— Why is a diode required? S
or other individual who has been properly trained in handling live electrical components | The actuator s designed to recognize the rectified g
perform these tasks. Failure to follow all electrical safety precautions when exposed to live | vaftage as an opposits contral signal request.
electrical components could result in death or serious injury. Hot com .
\ ' | Blk (1)| Common
MFT actuators are — | | Red (2)|+ Hot
with l
contact closure, triac | Wht (3) Y Inpui
source and triac sync _;# |
type controllers. A - | | Wht (5) 1] Oulpul (Gm)
A ccw cw
][4A @ ..MFT
- | T Y
Controller - Position
| Feedback
________ |
Floating Point control
24 VAC/DC Transformer A §
Line , |+t Blk (1)| Common
Volts i I4+H Red (2)|+ Hot
/A ol 5000 @ A
\od /4 watt
Control Signal (=) == !
21010 VDC +) —o—| Wht (3)|Y Input 2 to 10V
20 10 VDC Position Feedback Signal | Grn (5) | U Output 2 to 10V
With a 4-20 mA Input, up to 4 actuators may be wired in ccw ow
B e e e sy - MFT US
Propotional 2 to 10 or 4 to 20 mA control signal
X
i
/\/\/\/\ I
=
N 3
| $1 oy
f\l g
: S2. @
z
1 S3—e o
‘ | s 5
IS4 A
1]
| S5
g S6—8  25°t085°
AFX24-MFT-S-X1 A
Auxiliary Switches
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AF Actuators, Multi-Function Technology

XINSTALLATION NOTES

ﬁ Provide overload protection and
disconnect as required.

@ Actuators and controller must have
separate transformers.

Consult controller instruction data for
more detailed information.

2 B

Resistor value depends on the type of
controller and the number of
actuators. No resistor is used for one
actuator. Honeywell® resistor kits may
also be used.

®

To reverse control rotation, use the
reversing switch.

High Limit Control

WO017

24 VAC Transformer

Line I
Volts —_—

BIk (1)
Red (2)

Common

+ Hot ﬁ

@ @F—————1H{wn @) |w
Seneseo ®—| Whl(4) R
® ® @ @I+ Wht(5) | B

|<1| Wht (6) | U5’ Output 2to 10 VDC

Series 90 high limit control - 280 Q -MFT95-X1

V [ 4
BELIMO

Typical wiring diagrams for multiple actuators
used with the W973, W7100 and T775 controllers

Wiring Multiple Actuators to a Series 90 Controller

Override
Switch A Switch B Damper Position
_./._ ——0— Damper Open
——o— —0/0— Damper Closed

The direction of rotation switch is set so that the fail safe position and the
position of the damper is closed with no signal at wire R.

A 24 VAC Transformer
Line 1Y Bik (1) | common
Volts I+ Red (2) | + Hot ﬁ
T Wht (3) | W
135 Q <—I-— Wht(4) [ R
+1 Wht (5) | B
1 Wht (6) | ‘U5 Output 2to 10 VDC
24 VAC Transformer -MFT95-X1
Line 13 ik (1) | Common
Volts —+1{ Red (2)

+ Hot it

WO015

24 VAC Transformer *

2
_ =

Line |41{BIk (1) | Common

Volts |+{ Red (2) | + Hot f}

£\

] (@) 14| wht (3) | w
Resistor @ |41 Wht (4) | R
‘2 ®) |4 Wht (5) | B
Series 90 I-: Wht (6) | ‘U5 Output 210 10UDC
Controller
é -MFT95-X1
Line _i 13 81k (1) | cCommon
Volts | I | Red (2) | + Hot if
Noof T~ I Wht (3) | w A
15 it n
act u‘a ors 91542 ?—2 ce I-— W|-|| (4) R
s Z;- g |4-H Wht (5) | B
5 3750 | Y Y Y I+ Wht(6) | U5 output2tot0uDC
6 28 Q To oth
Resistor KitNo. ZG-R03 _ actuators -MFT95-X1

Wiring Multiple Actuators to a Series 90 Controller
using a Minimum Position Potentiometer

Line _HI-_ Wht (3) | W
Volts —BI-— Wht (4) | R
—Q—O—I-— Wht (5) | B
Controller |4+ Wht (6) | ‘U5’ Output 20 10 VDC
-MFT95-X1
Low Limit Control
©
1)
24 VAC Transformer H
Line I Blk (1) | Common
Volts —————— 1| Red (2) | + Hot f
2N @@ ® @ I{wnt@ | w
Series 90 | Wht (4) | R
Controller
|4 Wht (5) | B
Series 80 low limit control | Wht (6) | ‘U5’ Ouput 210 10VDC

135 Q for 0 to 50% control
280 Q for 0 to 100% control

-MFT95-X1

S963A
Minimum Position

i E 24 VAC Transformer Potentiometer
Line Bk (1) | Common
Volts Red (2) | + Hot fi
Series 90
Controller

WO019

® ® W-e——Iwnt 3)|w
& |-+ Wht (4) | R
Shur |- Wht (5) | B
Resistor
! ii |1 Wht (6) | ‘U5’ Output2to 10 VDC
-MFT95-X1
GICI®| |OHFO
H205 Change- Occupied
over Controller Contact
Line |4} Blk (1) | Common
Volts | Red (2) | + Hot ii

2N .

£

1+ wht (3) | w

| Wht (4) (R

|+ Wht(5)| B
YVYY - wht (6) | ‘U5 output210 tov0e

To other
actuators

-MFT95-X1

Q209A &
Mini Posit 8
A 24 VAC Transformer R‘)T;ﬂon?estlg? " 3
Line | Blk (1) | Common
Volts |41 Red (2) | + Hot A
@@)@ —— | Wht(3) | w A
H205 | Wht (4) | R
Contaer” @fEHE)] |-l wht 5) | B
|41 Wht (6) | ‘U5’ Output2to 10 VDC
@ -MFT95-X1
Shunting
Resistor
® Qceupi
®_ O_/H/_O“,// Contact
I‘l—, T675A
®Al’/ Mornlng Warmup
W973, W7100
Controller
Line | Blk (1) | Common
Volts | Red (2) | + Hot ﬁ
| Wht (3) | W A
No. of
actuators | Resistance | Wht (4) | R
2 1300 @
3 910 Q >-| Wht (5) | B
4 768 Q VVV| Wht (6) | ‘U5 Output 210 10VDC
Resistor Kit No. ZG-R06 To other
actuators -MFT95-X1

Used with the W973 and W7100 controllers

Honeywell Q209A

Minimum Position
A 24 VAC Transformer Potentiometer
Line | Blk (1) [ Common

Volts |4 Red (2)

+ Hot A

@@+ Hwnm|w A
|+H{ wht 4) | R
Shunting f‘ : Wht(5) | B
Resistor |11 Wht (6) | ‘U5 Output 210 10UDC
‘W973, W7100 Honeywell
R U -MFT95-X1
Line |4 Blk (1) | Common
Volts |-+ Red (2) | + Hot A
@ 1+ wnt 3) | w A
&1 wnt (4) | R
|- wht (5) | B
Y VYV |- Wht (6) | ‘U5 ouput2to tovoc
To other

actuators -MFT95-X1

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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BELIMO

Models

LMB24-3-X1
LMX24-3-X1
LRX24-3

Technical Data

LM(B)X24-3-X1, LRX24-3 Actuators, On/0ff, Floating Point

©
LISTED
9405
TEMP.IND. & ! us
REG. EQUIP.

Control on/off, floating point
Power supply 24 VAC + 20% 50/60 Hz
24 VDC £ 10%
Power consumption  running|[1.5 W
holding|0.2 W

Transformer sizing

3 VA (class 2 power source)

Electrical connection
LMB24-3-X1

%” conduit connector
3 ft., 18 GA plenum rated cables

Overload protection

electronic throughout 0° to 95° rotation

Input impedance

6000

Angle of rotation

95°

Torque

45 in-Ibs [5 Nm]

Direction of rotation

reversible with ™/ switch

Position indication

reflective visual indicator (snap-on)

Manual override

external push button

Running time

95 seconds, constant independent of load

Humidity

510 95% RH non-condensing (EN 60730-1)

Ambient temperature

-22°F to +122°F [-30°C to +50°C]

Storage temperature

-40°F to +176°F [-40°C to +80°C]

Housing

NEMA type 2/IP54

Housing material

UL94-5VA

Agency listings

cULus acc. to UL 60730-1/-2-14,
CAN/CSA C22.2 No. 24 certified,
CE acc. to 73/23/EEC

Noise level <35 db(A)
Servicing maintenance free
Quality standard 1S0 9001

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN

Valve Body COP
B2050VS-01| 50 ¥
B2050VS-02| 50 )
B2050VS-04| 50 )
B2050VS-15| 50 ¥

Dimensions with 2-Way Valve

PAGE7

o —

Valve Nominal Size

Inches DN[mm] A B

Dimensions (Inches)
C D F H1 H2

15 |6.75(2.00(6.75(2.25(4.00(9.75|8.50
15 |6.75(2.00|6.75(2.25(4.00(9.75|8.50
15 [6.75(2.00|6.75(2.25(4.00(9.75|8.50
15 [6.75]2.00]6.75|2.25[4.00{9.75|8.50

Dimensions with 3-Way Valve

2.6"
~—6e] <~ 941"[239] ———>
T t
3 t = ==
3.22" ﬂ [59.4]
(82] 1.69" ” ‘HVM ‘
I
jb_
ol I
Valve Nominal Dimensions (mm)
Size
ValveBody COP Inches  ON A B c
[mm]
B315L 50 % 15 | 2.63" [67] |1.73” [44]| 1.42” [36]
B320L 50 % 20 | 3.01”[78] |1.81” [46]|1.63” [42]
B325L 50 1 25 | 3.427 [87] |1.81” [46]]1.77” [45]
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LM(B)X24-3-X1, LRX24-3 Actuators, On/0ff, Floating Point BELIMO

>< INSTALLATION NOTES /A 24 VAC Transformer A ‘

Line —
|

A Provide overload protection and disconnect as required. Volts Red (2)|+ m
A Actuators may also be powered by 24 VDC. aopen M\ :oa—l wht @[+ A

W266-08

Blk (1) Common-

aclosed A
3,
APPLICATION NOTES M\ A The indication of direction |~ %
i lid f itch ition 1.

Meets cULus or UL and CSA requirements without the 15 vadior swiich postion w
need of an electrical ground connection.

A WARNING Live Electrical Components! On/Off control
During installation, testing, servicing and troubleshooting of this product, it may

be necessary to work with live electrical components. Have a qualified licensed electrician
or other individual who has been properly trained in handling live electrical components
perform these tasks. Failure to follow all electrical safety precautions when exposed to live
electrical components could result in death or serious injury.

W267-08

ﬁ 24 VAC Transformer

Line A ‘ Blk (1)| Common-

emm—]
Volts —I.)—I Red (2)] +
t

wht (3)]+

M The indication of direction |~ 9

is valid for switch position 1. @‘

Floating Point or On/Off control

The valve should be mounted in a weather-protected area in a location that is
within the ambient limits of the actuator. Allow sufficient room for valve with
actuator and for service. Allow 6” for cover removal and 12” for complete
actuator removal. The assembly can be mounted with the actuator vertical
or horizontal in relation to the pipe. The actuators should never be mounted
underneath the valve, as condensation can build up and result in a failure of
the actuators. Do not reverse flow direction.

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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BELIMO

Models
LMX24-MFT-X1
LRX24-MFT

LMX24-MFT-X1, LRX24-MFT Actuators, Multi-Function Technology

©
LISTED
9405
TEMP.IND. & ! us
REG. EQUIP.

Technical Data
Power supply

24 VAC + 20% 50/60 Hz
24 VDC + 10%

Power consumption

2W

Transformer sizing

3.5 VA (class 2 power source)

Electrical connection

3 ft. [1m], 10 ft. [3m], 16 ft. [5m]
18 GA plenum rated cable
%" conduit connector

Overload protection

electronic throughout 0° to 95° rotation

Input impedance

100k Q for 2 to 10 VDC (0.1 mA)
500 Q for 4 to 20 mA

750 Q for PWM

1500 Q for on/off and floating point

Feedback 2t0 10 VDC, 0.5 mA max
VDC variable
Angle of rotation 95°

Torque

45 in-Ibs [5 Nm]

Direction of rotation

reversible with ™/ switch

Position indication

reflective visual indicator (snap-on)

Manual override

external push button

Running time 150 seconds (default)
variable (35 to 150 seconds)
Humidity 510 95% RH non-condensing (EN 60730-1)
Ambient temperature -22°F to +122°F [-30°C to +50°C]
Storage temperature -40°F to +176°F [-40°C to +80°C]
Housing NEMA type 2/IP54
Housing material UL94-5VA

Agency listings

cULus acc. to UL 60730-1/-2-14,
CAN/CSA E60730-1, CSA C22.2
No. 24-93, CE acc. to 89/336/EEC

Noise level <35 db(A)
Servicing maintenance free
Quality standard 1S0 9001

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN

Dimensions with 2-Way Valve

PAGE7

L o ]
Valve Nominal Dimensions (Inches)
Size
DN
Valve Body COP Inches i A B C D F H1 H2

B2050VS-01| 50 2 15 |6.75|2.00{ 6.75 [2.25|4.009.75| 8.50
B2050VS-02 | 50 ) 15 [6.75|2.00| 6.75 [2.25(4.00|9.75| 8.50
B2050VS-04 | 50 ) 15 [6.75|2.00| 6.75 [2.25(4.00|9.75| 8.50
B2050VS-15| 50 ¥ 15 16.75]2.00] 6.75 | 2.25]4.00|9.75 8.50

Dimensions with 3-Way Valve

%fég; — < 941"[239] ———*
T t
1 } M S E=...
3.00" ﬂ [59.4]
82] 1.69" ” \_\ ﬂ ‘
bl ]
jﬂ—
e R
Valve Nominal Dimensions (mm)
Size
ValveBody COP Inches DN A B c
[mm]
B315L 50 Yo 15 2.63” [67] |1.73” [44]|1.42” [36]
B320L 50 % 20 | 3.017 [78] [1.81” [46]|1.63” [42]
B325L 50 1 25 | 3.42" [87] [1.81” [46]]1.77” [45]
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LMX24-MFT-X1, LRX24-MFT Actuators, Multi-Function Technology

Wiring Diagrams

A\
A\
/N
/A
/o
/N

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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Provide overload protection and disconnect as required.

Actuators may also be powered by 24 VDC.

Position feedback cannot be used with Triac sink controller.
The actuator internal common reference is not compatible.
Control signal may be pulsed from either the Hot (source)
or the Common (sink) 24 VAC line.

ZG-R01 may be used.

Contact closures A & B also can be triacs.

A& B should both be closed for triac source and open for triac sink.
For triac sink the common connection from the actuator

must be connected to the hot connection of the controller.

BELIMO

P
D
f 24 VAC/DC Transformer 2
Line | Blk (1)| Common
ﬁv°"s ' I+ Red (2)| Hot
- ] L a
Position ) —| Wht (3)| Y Input
Feedback VDC (+) ——— | Org (5) | U Output
~ N
On/0ff control
2
f 24 VAC Transformer g
Line —— | Blk (1) | Common -
b I-H Red (2) | Hot +
A
A \.—I Wht (3) | Y1 Input
[f; B
A\—| Pnk (4) | Y2 Input
2to 10 VDC
Feedback Signal e | Org (5) | U Output 2 to 10V
A ala
Floating Point
24 VAC Transformer g
Line . | Blk (1)[ Common
Volts . Red (2)|+ Hot
7=1500Q
1 Q 174 watt
Control Signal (-)=4 *7*
4to 5? mA  (+)—&———— |1 Wht 3) Y, Input, 2 to 10V
21010 VDC
|- Org (5) | U Output, 2t0 10V
ala
VDC/4-20 mA
2
f 24 VAC Transformer (AC only) g
i > Blk (1)] Common
Vo 7N 1
olts 9 | +H Red ()| + Hot
L
Position (=) ] F 141 Wht (3)[ Y Input
Feedback VDC (+) — |1 Org (5) | U Output
alAa
PWM
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BELIMO

REG. EQUIP.

Models

NMB24-3-X1
NMX24-3-X1
NRB24-3

Technical Data

Control on/off, floating point
Power supply 24 VAC + 20% 50/60 Hz
24 VDC £ 10%
Power consumption  running|2.0 W
holding|0.2 W

Transformer sizing
Electrical connection

4 VA (class 2 power source)
3 ft., 18 GA plenum rated cable

NMB24-3-X1 %" conduit connector
Overload protection electronic throughout 0° to 95° rotation
Input impedance 600 Q

Angle of rotation max 95°, adjustable with mechanical stop
Torque 90 in-Ibs [10 Nm]

Direction of rotation reversible with 7™\/¥ switch

=CCW with decreasing control signal (10-2V)
=CW with decreasing control signal (10-2V)
reflective visual indicator (snap-on)

external push button

2D

Position indication
Manual override

Running time 95 seconds, constant independent of load
Humidity 5 t0 95% RH non-condensing (EN 60730-1)
Ambient temperature -22°F to +122°F [-30°C to +50°C]

Storage temperature -40°F to +176°F [-40°C to +80°C]

Housing NEMA type 2/IP54

Housing material UL94-5VA

cULus acc. to UL 60730-1/-2-14,
CAN/CSA C22.2 No. 24 certified,
CE acc. to 73/23/EEC

Agency listings

Noise level <45 db(A)
Servicing maintenance free
Quality standard 1S0 9001

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN

NM(B)X24-3-X1, NRB24-3 Actuators, On/0ff, Floating Point

Dimensions with 2-Way Valve

Gy
Ch
A A
N Q.
AN

PAGE7

Valve Nominal
Size

ValveBody COP Inches N A B C D F HI H2

[mm]
B219VS 400 3% 20 |(6.70]2.00|8.00(3.00(6.25]9.75|8.50
B220VS 400 3% 20 |6.70(2.00/8.00|3.12(6.25|9.75|8.50
6.70]2.00(8.00(2.25(6.25(9.75|8.50

B2050VSS-15(1000| % 15
B219VSS |1000| % 20 16.70|2.00]8.00/3.00]6.25]9.75|8.50

Dimensions (Inches)

Dimensions with 3-Way Valve

3.46"
~—88] — <~ 85'[216] ——»

T e ElE= L

it AP
| 1.35"1 ﬁ ¢

Valve Nominal Dimensions (mm)
Size
ValveBody COP Inches oM A B c
[mm]

B3s2L | 50 | 1% | 32 [4.13"[105]]2.00" [51]]2.19” [56]
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NM(B)X24-3-X1, NRB24-3 Actuators, On/0ff, Floating Point BELIMO

Wiring Diagrams

W266-08

X INSTALLATION NOTES A 24 VAC TralnsformerA ‘
. . . . Line [re— Blk (1) [ Common-
A Provide overload protection and disconnect as required. Volts 1l res @]+ ~
Actuators may also be powered by 24 VDC.
1ohea A gl A
APPLICATION NOTES

N /7 The indication of direction |/ %
Meets cULus or UL and CSA requirements without the is valid for switch position 1. @‘
need of an electrical ground connection.

WARNING Live Electrical Components!

I ) , s . . . On/0ff control
During installation, testing, servicing and troubleshooting of this product, it may

be necessary to work with live electrical components. Have a qualified licensed electrician

or other individual who has been properly trained in handling live electrical components

perform these tasks. Failure to follow all electrical safety precautions when exposed to live A 24 VAC Transformer ’

electrical components could result in death or serious injury.

W267-08

Line Blk (1)| Common-

—
Volts _T_.)_I Red (2)] +

Wwn @ »

M/ The indication of direction |~ %9

is valid for switch position 1. @'

Floating Point or On/Off control

The valve should be mounted in a weather-protected area in a location that is
within the ambient limits of the actuator. Allow sufficient room for valve with
actuator and for service. Allow 6” for cover removal and 12” for complete
actuator removal. The assembly can be mounted with the actuator vertical
or horizontal in relation to the pipe. The actuators should never be mounted
underneath the valve, as condensation can build up and result in a failure of
the actuators. Do not reverse flow direction.

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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BELIMO

Models

NMX24-MFT-X1
NRX24-MFT

Technical Data

Power supply

NMX24-MFT-X1, NRX24-MFT Actuators, Multi-Function Technology

REG. EQUIP.

24 VAC + 20% 50/60 Hz
24 VDC + 10%

Power consumption

3.5 W (1.25 W)

Transformer sizing

5.5 VA (class 2 power source)

Electrical connection

3 ft. [1m], 10 ft. [3m], 16 ft. [5m]
18 GA plenum rated cable
%" conduit connector

Dimensions with 2-Way Valve

PAGE7

Valve Nominal Dimensions (Inches)
Size
ValveBody COP Inches °N A B C D F HI H2
[mm]

B219VS 400 % 20 |6.70|2.00(8.00|3.00|6.25|9.75|8.50
B220VS 400 % 20 |6.70|2.00|8.00(3.12|6.25|9.75|8.50
B2050VSS-15(1000| ¥ 15 |6.70]2.00(8.00|2.25|6.25(9.75|8.50
B219VSS | 1000| % 20 |6.70]2.008.00|3.00|6.25]9.75|8.50

Overload protection

electronic throughout 0° to 95° rotation

Input impedance

100 kQ for 2to 10 VDC (0.1 mA)
500 Q for 4 to 20 mA

750 Q for PWM

1500 Q for on/off and floating point

Feedback

2t0 10 VDC, 0.5 mA max
VDC variable

Angle of rotation

max 95°, adjust. with mechanical stop
electronically variable

Torque

90 in-Ibs [10 Nm]

Direction of rotation

reversible with ™/ switch

Position indication

reflective visual indicator (snap-on)

Manual override

external push button

Running time 150 seconds (default)
Variable (45 to 170 secondss)
Humidity 5 to 95% RH non-condensing (EN 60730-1)
Ambient temperature -22°F to +122°F [-30°C to +50°C]
Storage temperature -40°F to +176°F [-40°C to +80°C]
Housing NEMA type 2/IP54
Housing material UL94-5VA

Agency listings

cULus acc. to UL 60730-1/-2-14,
CAN/CSA E60730-1, CSA C22.2
No. 24-93, CE acc. to 89/336/EEC

Dimensions with 3-Way Valve

3.46"
~—88] — ™ <~ 85'[216] ——»

e ElE= L

_:mTE— [38;31 [63.4]
| | |

Valve Nominal Dimensions (mm)
Size
ValveBody COP Inches C°N A B c
[mm]
B3s2L | 50 | 1% | 32 [4.13"[105]]2.00" [51]]2.19” [56]

Noise level <45 db(A)
Servicing maintenance free
Quality standard 1S0 9001

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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NMX24-MFT-X1, NRX24-MFT Actuators, Multi-Function Technology BELIMO

Wiring Diagrams g
) ) ) ) 24 VAC/DC Transf 2
A Provide overload protection and disconnect as required. A C/DC Transformer
Line | Blk (1)| Common
A Actuators may also be powered by 24 VDC. Avous A 1 red @] Hot
C Position feedback cannot be used with Triac sink controller. L a
The actuator internal common reference is not compatible. Position () — o— |+ Wht (3)| Y Input
ﬁ Control signal may be pulsed from either the Hot (source) Feedback VDC (+) ——————|+3 Org (5) | U Output
or the Common (sink) 24 VAC line. ~
A ZG-R01 may be used.
. On/0ff control
é Contact closures A & B also can be triacs. -
A& B should both be closed for triac source and open for triac sink. 24 VAC Transformer §
‘ For triac sink the common connection from the actuator A
must be connected to the hot connection of the controller. Line — Blk (1) | Common -
Volts I+ Red (2) | Hot +
A A \o—l Wht (3) | Y1 Input
A BAFI Pnk (4) | Y2 Input
21010 VDC
Feedback Signal e | Org (5) | U Output 2 to 10V
A alla)
Floating Point
A24 VAC Transformer g
Line . = |<H BIk (1)| Common
Volts . Red (2)|+ Hot
7=1500Q
1 Q 174 watt
Control Signal (-)=4 *7*
41020 mA (+) ———————|r{ wht (3)| Y, Input, 210 10
2to 10 VDC
|-+ Org (5) | U Output, 2 to 10V
agA
VDC/4-20 mA
A 24 VAC Transformer (AC only) §
Line T& |1 Blk (1)] Common
Volts ; E |+H Red (2)| + Hot
| I
Position (=) ] F 141 Wht (3)[ Y Input
Feedback VDC (+) — |1 Org (5) | U Output
N
PWM

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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BELIMO

CEfF®
REG. EQUIP. ¢ us

Models
AMB24-3-X1
AMX24-3-X1
ARX24-3
Control on/off, floating point
Power supply 24 VAC + 20% 50/60 Hz
24 VDC £ 10%
Power consumption  running|2.5 W
holding|0.2 W

Transformer sizing
Electrical connection

5.5 VA (class 2 power source)
%" conduit connector

AMB24-3-X1 3 ft., 18 GA plenum rated cable
Overload protection electronic throughout 0° to 95° rotation
Input impedance 600 Q

Angle of rotation max 95°, adjustable with mechanical stop
Torque 180 in-Ibs [20 Nm]

Direction of rotation reversible with ™/ switch

Position indication reflective visual indicator (snap-on)
Manual override external push button

Running time 95 seconds, constant independent of load
Humidity 510 95% RH non-condensing (EN 60730-1)
Ambient temperature -22°F to +122°F [-30°C to +50°C]
Storage temperature -40°F to +176°F [-40°C to +80°C]
Housing NEMA type 2/IP54

Housing material UL94-5VA

Agency listings cULus acc. to UL 60730-1/-2-14,
CAN/CSA C22.2 No. 24 certified,

CE acc. to 73/23/EEC

Noise level <45 db(A)
Servicing maintenance free
Quality standard 1S0 9001

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN

AM(B)X24-3-X1, ARX24-3 Actuators, On/0ff, Floating Point

Dimensions with 2-Way Valve

~
w
g
a

o —

Valve Nominal
Size

ValveBody COP Inches °N A B ¢ D F HI H2

[mm]
B224VS 400 1 25 [7.00|2.00|8.00]3.37|6.25(9.75(8.50
B225VS 200 1 25 17.00(2.00|8.00|3.62|6.25|9.75(8.50
B232VS 400 1% 32 |7.25(2.00/8.00|3.97(6.25|9.75|8.50
7.0012.00(8.00(3.37(6.25|9.75|8.50

B224VSS | 1000 1 25
B232VSS | 1000 1% 32 |7.25|2.0018.00]3.97(6.25]9.75[8.50

Dimensions (Inches)

Dimensions with 3-Way Valve

l«— 85'[216] ——»

Lol | | g 2 IE=, L

3.3" . J [63.4]
L |
1.35" ‘

l——
Tma
=)
el

Valve Nominal Dimensions (mm)
Size
ValveBody COP Inches oM A B c
[mm]

B340L ‘ 50 ’ 1% ‘ 40 ‘4.80” [122]]2.44” [62]] 2.61” [65]
B350L 50 2 50 |5.60” [142]]2.67” [68]]3.11” [79]
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AM(B)X24-3-X1, ARX24-3 Actuators, On/0ff, Floating Point

INSTALLATION NOTES

Provide overload protection and disconnect as required.

CAUTION Equipment damage!
Actuators may be connected in parallel.
Power consumption and input impedance must be observed.

Actuators may also be powered by 24 VDC.

Only connect common to neg. (-) leg of control circuits.

APPLICATION NOTES

Meets cULus or UL and CSA requirements without the
need of an electrical ground connection.

WARNING Live Electrical Components!

During installation, testing, servicing and troubleshooting of this product, it may
be necessary to work with live electrical components. Have a qualified licensed electrician
or other individual who has been properly trained in handling live electrical components
perform these tasks. Failure to follow all electrical safety precautions when exposed to live
electrical components could result in death or serious injury.

P QB X

BELIMO

W259-08

24 VAC Transformer ‘
A A

Line | Blk (1) | Common-
Volts | Red (2)]+ —~

a
2 doeed & el @)

a /\ The indication of direction | ~1 0~
is valid for switch position 1.
®_ AMB24-3X1

0n/0ff control

W260-08

24 VAC Transformer ’
- A

Line 1
|

Volts _I;

*  Wwne @+ »

Blk (1)| Common-
Red (2)|+ m

M The indication of direction [~ 9\
is valid for switch position 1.
AMB24-3X1

Floating Point or On/Off control

The valve should be mounted in a weather-protected area in a location that is
within the ambient limits of the actuator. Allow sufficient room for valve with
actuator and for service. Allow 6” for cover removal and 12” for complete
actuator removal. The assembly can be mounted with the actuator vertical
or horizontal in relation to the pipe. The actuators should never be mounted
underneath the valve, as condensation can build up and result in a failure of

the actuators. Do not reverse flow direction.

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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BELIMO

Models

AMX24-MFT-X1
AMX24-MFT95-X1
ARX24-MFT

AMX24-MFT-X1, ARX24-MFT Actuators, Multi-Function Technology

REG. EQUIP.

Technical Data

Power supply 24 VAC + 20% 50/60 Hz
24 VDC + 10%
Power consumption 4W (1.25 W)

Transformer sizing

6 VA (class 2 power source)

Electrical connection

3 ft. [1m], 10 ft. [3m], 16 ft. [5m]
18 GA plenum rated cable
¥%” conduit connector

Overload protection

electronic throughout 0° to 95° rotation

Input impedance

100 kQ2 for 2 to 10 VDC (0.1 mA)
500 Q for 4 to 20 mA

750 Q for PWM

1500 Q for on/off and floating point

Feedback

210 10 VDG, 0.5 mA max
V/DC variable

Angle of rotation

max 95°, adjust. with mechanical stop
electronically variable

Torque

180 in-Ibs [20 Nm]

Direction of rotation

reversible with ™/ switch

Position indication

reflective visual indicator (snap-on)

Manual override

external push button

Running time 150 seconds (default)
variable (90 to 350 seconds)
Humidity 510 95% RH non-condensing (EN 60730-1)

Ambient temperature

-22°F to +122°F [-30°C to +50°C]

Storage temperature

-40°F to +176°F [-40°C to +80°C]

Housing

NEMA type 2/1P54

Housing material

UL94-5VA

Agency listings

cULus acc. to UL 60730-1/-2-14,
CAN/CSA E60730-1, CSA C22.2
No. 24-93, CE acc. to 89/336/EEC

Noise level <45 db(A)
Servicing maintenance free
Quality standard 1S0 9001

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN

Dimensions with 2-Way Valve

~
w
g
a

L o ]
Valve Nominal Dimensions (Inches)
Size
DN
Valve Body COP Inches i A B C D F H1 H2

B224VS | 400 1 25 |7.00(2.00(8.00(3.37 {6.25[9.75| 8.50
B225VS | 200 1 25 |7.00(2.00(8.00(3.62|6.25(9.75|8.50
B232VS | 400 1% | 32 |7.25(2.00|8.00(3.97|6.25|9.75| 8.50
B224VSS | 1000 1 25 |7.00(2.00(8.00(3.37 [6.25[9.75 | 8.50
B232VSS | 1000 | 1% | 32 |7.25/2.008.003.97|6.25|9.75|8.50

Dimensions with 3-Way Valve

l«— 85'[216] ——»

Lol | | g FEIE=, L

3.3" : 2 [63.4]
L |
i 1.35" ‘

35] |

f

B

P

o .

Valve Nominal Dimensions (mm)

Size
ValveBody COP Inches oM A B c
[mm]

B340L ‘ 50 ‘ 1% ‘ 40 ‘4.80” [122]]2.44” [62]] 2.61” [65]
B350L 50 2 50 |5.60” [142]]2.67” [68]|3.11” [79]
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AMX24-MFT-X1, ARX24-MFT Actuators, Multi-Function Technology BELIMO

Wiring Diagrams g
) ) ) ) 24 VAC/DC Transf 2
A Provide overload protection and disconnect as required. A C/DC Transformer
Line | Blk (1)| Common
A Actuators may also be powered by 24 VDC. Avous 1 red @] Hot
C Position feedback cannot be used with Triac sink controller. L a
The actuator internal common reference is not compatible. Position () — o— |+ Wht (3)| Y Input
ﬁ Control signal may be pulsed from either the Hot (source) Feedback VDC (+) ——————|+3 Org (5) | U Output
or the Common (sink) 24 VAC line. ~
A ZG-R01 may be used.
. On/0ff control
é Contact closures A & B also can be triacs. -
A& B should both be closed for triac source and open for triac sink. 24 VAC Transformer §
‘ For triac sink the common connection from the actuator A
must be connected to the hot connection of the controller. Line — Blk (1) | Common -
Volts I+ Red (2) | Hot +
A A \o—l Wht (3) | Y1 Input
A BAFI Pnk (4) | Y2 Input
21010 VDC
Feedback Signal e | Org (5) | U Output 2 to 10V
A alla)
Floating Point
A24 VAC Transformer g
Line . = |<H BIk (1)| Common
Volts . Red (2)|+ Hot
7=1500Q
1 Q 174 watt
Control Signal (-)=4 *7*
41020 mA (+) ———————|r{ wht (3)| Y, Input, 210 10
2to 10 VDC
|-+ Org (5) | U Output, 2 to 10V
agA
VDC/4-20 mA
A 24 VAC Transformer (AC only) §
Line T& |1 Blk (1)] Common
Volts ; E |+H Red (2)| + Hot
| I
Position (=) ] F 141 Wht (3)[ Y Input
Feedback VDC (+) — |1 Org (5) | U Output
N
PWM

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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V /[ 4
BELIMO

2 B b

e

,?(INSTALLATION NOTES

A Provide overload protection and
disconnect as required.

Actuators and controller must have
separate transformers.

Consult controller instruction data for
more detailed information.

Resistor value depends on the type of
controller and the number of
actuators. No resistor is used for one
actuator. Honeywell® resistor kits may
also be used.

To reverse control rotation, use the
reversing switch.

AMX24-MFT-X1 Actuators, Multi-Function Technology

High Limit Control

~
A 24 VAC Transformer g

Line ] Blk (1) | Common
Volts —_— Red (2) | + Hot é

AN @F————H wn@ | w
Series 90 _—
Controller ® I Wht (4) | R
® @ | Wht (5) | B
|-+ Wht (6) | ‘U5 Output 2t0 10 VDC
Series 90 high limit control - 280 Q -MFT95-X1

Typical wiring diagrams for multiple actuators
used with the W973, W7100 and T775 controllers

Wiring Multiple Actuators to a Series 90 Controller

Override
Switch A Switch B Damper Position
_./._ — & — Damper Open
——o— | — o o— Damper Closed

The direction of rotation switch is set so that the fail safe position and the
position of the damper is closed with no signal at wire R.

A 24 VAC Transformer

24 VAC Transformer ®

£
_ H

Line Blk (1) | Common

Volts Red (2) | + Hot &

@ Hwne [w A\
Shunti
Hosete | | |® 1-Hf wht (8) | R
‘2 ® |+H] wnt (5) | B
Series 90 I-: Wht (6) | ‘U5 Output2to 10VDC
Controller MFTos X
Line ' 1A Bik (1) | common
Volts n |+ Red (2) | + Hot é

£

No.of T_ |41 Wht (3) | W
tuat ist:
acf u‘a ors eﬂ%::znce I-— whl (4) R
7150 |4{ wht (5) | B
4 4750
3750 | Y Y Y I44 Wht(6) | U5 output2to 10DC
6 282 | Tooth
Resistor Kit No. ZG-R03 _ actuators -MFT95-X1

Wiring Multiple Actuators to a Series 90 Controller
using a Minimum Position Potentiometer

0
Line 1Y Bik (1) | Common g
Volts ——————I+1 Red (2) | + Hot é

A
|41 Wht (3) | W
1350 | |<——F——I1{Wht(4) R
|4 Wht (5) | B
|11 Wht (6) | ‘U5 Output2to 10DC
24 VAC Transformer -MFT95-X1
Line |-: Blk (1) [ Common
Volts |-4{ Red (2) | + Hot ﬁ
A
Line W|-o—e-I- wnt (3) | W
Volts ®—BI-— Wht (4) | R
(®[-e—e-|1{ Wht(5) | B
A Controller |+ Wht (6) | ‘U5 Output 210 10 VDG
-MFT95-X1
Low Limit Control
©
1)
24 VAC Transformer =
Line | Blk (1) | Common
Volts | Red (2) | + Hot f
A @@ ® @I wn@) | w

Series 90

Corlltroller I Wht (4) | R
|4 Wht (5) | B
Series 90 low limit control I Wht (6) | ‘U Output 210 10VDC

135 Q for 0 to 50% control

280 Q for 0 to 100% control -MFT95-X1

S963A
Minimum Position

i E 24 VAC Transformer Potentiometer
Line | Blk (1) | Common
Volts |4 Red (2) | + Hot ZE
Series 90

Controller

WO019

® ® Wf-o—I+{wnt(3)|w
@ |-+ Wht (4) | R
Shuniing |+{ Wht (5) | B
A ZE |7 Wht (6) | ‘U5 Output 2t 10 VDC
24&  S— -MFT95-X1
tRI®| |[OAHO
H205 Change- Occupied
over Controller Contact
Line | Blk (1) | Common
Volts |4{ Red (2) | + Hot A

2N .

A

| Wht (3) [ W

&—|11{Wht (4) | R

*| Wht (5) [ B
YVYY - wht (6) | ‘U5 output210 10v0C

To other
actuators

-MFT95-X1

o Q2098 g
A% VAC Transformer Iggpel:::;or:estlgf " B
Line | Al Bik (1) | Common
Volts '/ | Red (2) | + Hot i}

A ®0® W I ht (3) | W A
H205 |1 Wht (4) | R
iz [@IOH® Ll wnes) | 5
|11 Wht (6) | ‘U5’ Output 210 10VDC

@ -MFT95-X1

Shunting

Resistor

® Occupi
@_ O_/H,_O “,//Conlact
I"—, | Honeywell T675A
® 41| Morning Warmup
W973, W7100
Controller
Line 13| Bik (1) | common
Volts | Red (2) | + Hot ﬁ
11| Wht (3) | W A
No. of
actuators | Resistance & |+ Wht(4) | R
2 1300 @
3 9100 »- |+ Wht (5) [ B
4___7680 Yvy |+ Wht (6) | ‘U Output 210 10 VDC
Resistor Kit No. ZG-R06 Toother
actuators -MFT95-X1

Used with the W973 and W7100 controllers

Honeywell Q209A
Minimum Position
Potentiometer

A 24 VAC Transformer

o] .
@

BIk (1)
Red (2)

Common

+ Hot A

£\ 2\

N ®® Hwme w45
® |
|
Sh“_Mi"g@ f |4 wht (5) | B
Resistor |-+ Wht (6) | ‘U5 Output 210 10 VDC
WTSre ™ Tevsh Moraing -
Warmup -MFT95-X1
Line 1A Bik (1) | common
Volts | Red (2) | + Hot ZE
N Hwme|w A5
oI+ wht(4) | R
-1 Wht (5) | B
Y VYV I+ Wht (6) | ‘U5 output210 10vDC
aetuators -MFT95-X1

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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GMB24-3-X1 Actuators, On/0ff, Floating Point

LISTED
e ®

TEMP. IND. &

REG. EQUIP. ¢ us

Dimensions with 2-Way Valve

BELIMO

PAGE7

o —
Models
GMB24-3-X1 Valve Nominal Dimensions (Inches)
2*GMB24-3-X1 Size

Technical Data

Control

on/off, floating point

Power supply

24 VAC + 20% 50/60 Hz

- - 24 VDC = 10% B249VSS | 400 2 50 |7.50(3.00)8.00|4.68[6.25|9.75]8.50
Power consumption  running |4 W
holding {2 W
Transformer sizing 6 VA (class 2 power source) Dimensions with 2*GM... and 2-Way Valve
Electrical connection 3ft. [1m]

18 GA plenum rated cable
%” conduit connector

QOverload protection

electronic throughout stroke

Angle of rotation

95°

Direction of rotation

reversible with ™/ switch

Position indication

reflective visual indicator (snap-on)

Running time 150 seconds, constant independent of load
Humidity 510 95% RH non-condensing

Ambient temperature -22°F to +122°F [-30°C to +50°C]

Housing NEMA 2/IP54 with cable entry down

Housing material

UL94-5V (flammability rating)

Agency listings

cULus acc. to UL 60730-1A/-2-14,
CAN/CSA E60730-1, CSA G22.2 No. 24-93,

CE acc. to 89/336/EEC A ;
Noise level <45 dB(A) ‘
Quality standard 1SO 9001

Valve Body COP

Inches o

400 | 1% 40
200 2 50
1000 | 1% 40

A

C D F

H1

H2

7.50(3.00|8.00|4.37 |6.25(9.75 | 8.50
7.50(3.00|8.00(4.68|6.25|9.75 |8.50
7.50(3.00(8.00(4.37|6.25|9.75 | 8.50

PAGE7

[N—
Valve Nominal Dimensions (Inches)

Size

COP mches PN A B C D F HI* H2*
[mm]

400 | 1% 40 |7.50(3.00(8.00|4.75|6.25|9.75|8.50
200 2 50 [15.00/3.00(8.00(5.37 {6.25(9.75|8.50
100 | 2% 65 [15.00/3.00(8.00(6.25(6.25(9.75|8.50
50 3 80 [15.00/3.00(8.00(6.75(6.25(9.75|8.50
1000 2 50 |7.50|3.00/8.00(4.68(6.25(9.75|8.50
200 | 2% 65 [15.00/3.00/8.00|6.25[6.25[9.75|8.50

P10415 - 06/13 - Subject to change. © Belimo Aircontrols (USA), Inc.

*Handles not available on spring return series or dual mounted actuators
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BELIMO GMB24-3-X1 Actuators, On/0ff, Floating Point

Wiring Diagrams
Provide overload protection and disconnect as required.

Actuators may be connected in parallel if not mechanically mounted to the
same shaft. Power consumption and input impedance must be observed.

Actuators may also be powered by 24 VDC.

The actuator internal common reference is not compatible.

Control signal may be pulsed from either the Hot (source)

or the Common (sink) 24 VAC line.

Contact closures A & B also can be triacs.

A& B should both be closed for triac source and open for triac sink.
For triac sink the common connection from the actuator

must be connected to the hot connection of the controller.

A\
/2
A\
A Position feedback cannot be used with Triac sink controller.
/A
/N

24 VAC Transformer ‘
A A

Line | Blk (1) | Common-
Volts | Red (2)]+ —~

W259-08_GMB24-3-X1

a
15, A L/ imol

M/ The indication of direction ~ N

is valid for switch position 1.
®_ GMB24-3-X1

0n/0ff control

24 VAC Transformer ’
A A

Line

Volts _I;

Hwma|s A

Blk (1)| Common-

W260-08_GMB24-3-X1

Red (2)|+ ~

A The indication of direction [~
is valid for switch position 1.
GMB24-3-X1

Floating Point or On/Off control

The valve should be mounted in a weather-protected area in a location that is
within the ambient limits of the actuator. Allow sufficient room for valve with
actuator and for service. Allow 6” for cover removal and 12” for complete
actuator removal. The assembly can be mounted with the actuator vertical
or horizontal in relation to the pipe. The actuators should never be mounted
underneath the valve, as condensation can build up and result in a failure of
the actuators. Do not reverse flow direction.

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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GMX24-MFT-X1 Actuators, Multi-Function Technology

Models

GMX24-MFT-X1
*2xGMX24-MFT-X1
GMX24-MFT95-X1

Technical Data

LISTED
e ®

TEMP. IND. &

REG. EQUIP. ¢ us

Dimensions with 2-Way Valve

BELIMO

PAGE7

o —

Valve Nominal
Size

DN
Valve Body COP Inches i A B C

B239vS | 400 1% 40
B249VS | 200 2 50
B239VSS | 1000 1% 40
B249VSS | 400 2 50

Dimensions (Inches)

D F H1 H2

7.5013.00(8.00(4.37|6.25|9.75|8.50
7.503.00{8.00|4.68|6.25[9.75|8.50
7.503.00(8.00|4.37|6.25[9.75|8.50
7.50[3.008.00|4.68]6.25]9.75 | 8.50

Control on/off, floating point, 2 to 10 VDC
Power supply 24 VAC + 20% 50/60 Hz
24 VDC + 10%
Power consumption  running [4.5 W
holding[3W
Transformer sizing 7 VA (class 2 power source)
Electrical connection 3ft. [1m]

18 GA plenum rated cable
%” conduit connector

Overload protection

electronic throughout stroke

Input impedance

100 kQ for 2 to 10 VDC (0.1 mA)
500 Q for 4 to 20 mA

750 Q for PWM

1500 Q for on/off and floating point

Feedback 210 10 VDC, 0.5 mA max
V/DC variable

Angle of rotation 95°

Direction of rotation reversible with /A switch

Position indication

reflective visual indicator (snap-on)

Running time

150 seconds, constant independent of load

Humidity

510 95% RH non-condensing

Ambient temperature

-22°F to +122°F [-30°C to +50°C]

Housing

NEMA 2/IP54 with cable entry down

Housing material

UL94-5V (flammability rating)

Agency listings

cULus acc. to UL 60730-1A/-2-14,
CAN/CSA E60730-1, CSA C22.2 No. 24-93,
CE acc. to 89/336/EEC

Noise level

<45 dB(A)

Quality standard

1SO 9001

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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Dimensions with 2xGM... and 2-Way Valve

PAGE7

b —
Valve Nominal
Size
Valve Body COP Inches °N A B ¢
[mm]
B240VS [400| 1% | 40
B250vS |200| 2 | 50 [15.00]3.00|8.00
B265VS |100| 2% | 65 |15.00]3.008.00
B280VS | 50 | 3 | 80 [15.00/3.00|8.00
B265VSS [200| 2% | 65 |15.00]3.00]8.00
B280VSS [100| 3 | 80 |15.00]3.008.00

Dimensions (Inches)

F  H1* H2*

7.50(3.00(8.00|4.75|6.25|9.75 | 8.50
5.37|6.25(9.75| 8.50
6.25|6.25(9.75| 8.50
6.75(6.25(9.75 | 8.50
6.25|6.25(9.75| 8.50
6.75]6.25[9.75 | 8.50

*Handles not available on spring return series or dual mounted actuators

P10415 - 06/13 - Subject to change. © Belimo Aircontrols (USA), Inc.



BELIMO GMX24-MFT-X1 Actuators, Multi-Function Technology

Wiring Diagrams
Provide overload protection and disconnect as required.

Actuators may be connected in parallel if not mechanically mounted to the
same shaft. Power consumption and input impedance must be observed.

P10415 - 06/13 - Subject to change. © Belimo Aircontrols (USA), Inc.

Actuators may also be powered by 24 VDC.

Position feedback cannot be used with Triac sink controller.
The actuator internal common reference is not compatible.
Control signal may be pulsed from either the Hot (source)

ZG-R01 may be used.
Contact closures A & B also can be triacs.

A& B should both be closed for triac source and open for triac sink.

For triac sink the common connection from the actuator
must be connected to the hot connection of the controller.

A\
/2
A\
/A
A or the Common (sink) 24 VAC line.
/o
N

(=2}
(<3
é 24 VAC/DC Transformer A :
Line |= Blk (1)] Common
é"°"s ’ [4+H Red (2)] Hot
- 1 [/ a
Position () o— 1 HH wht @] ¥ nput
Feedback VDC (+) —————| Org (5) | U Output
aWAa
On/0ff control
(=2}
f 24 VAC Transformer A §
Line fr—— Blk (1) | Common -
Volts | Red (2) | Hot +
A A \o—l Wht (3) | Y1 Input
ZCS B
A\_| Prk (4) | Y2 Input
2to 10 VDC
Feedback Signal — Org (5) | U Output 2 to 10V
A alla)
Floating Point
24 VAC Transformer §
Line - |==H BIk (1)| Common
Volts Red (2)|+ Hot
7-1500Q
1Q 1174 watt
Control Signal ()= *7°
41020 mA (+)——8———— 111 Wht (3)| Y, Input, 2to 10V
21010 VDC
|41 Org (5) | U Output, 2 to 10V
ANA)
VDC/4-20 mA
3
f 24 VAC Transformer (AC only) g
i *> Blk (1 mmon
\l;mlf X | (1)] Col 0
olts :AE |+H Red (2)| + Hot
Lo
é Position o I+ wht (3)] Y Input
Feedback VDC (+) — |15 Org (5) | U Output
~N AN
PWM

800-543-9038 USA

866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN

43



V/ 4
GMX24-MFT-X1 Actuators, Multi-Function Technology BELIMO

High Limit Control

{} 24 VAC Transformer

Typical wiring diagrams for multiple actuators
used with the W973, W7100 and T775 controllers

Q209A

XINSTALLATION NOTES

WO017
W020

A
|41{ Wht (3) | W
135 Q ‘T"_ Wht (4) | R
|41 Wht (5) | B
|-

+ Hot it

: Wht (5) ‘U5’ Output 2o 10 VDC
AM VAC Transformer -MFT95-X1
Line :l:]:':':l-i Blk (1) | Common
Volts I4+1{ Red (2)
A

Wiring Multiple Actuators to a Series 90 Controller
using a Minimum Position Potentiometer

Line W) —e—e-| Wht (3) | W
Volts ®—BI-— Wht (4) | R
(®)-o—e-|-{ Wht (5) | B
A Controller |+ Wht (6) | ‘U5 Output 210 10 VDG
-MFT95-X1
Low Limit Control
©
1)
A 24 VAC Transformer =
Line ] BIk (1) | Common
Volts L |1 Red(2) | +Hot f
A @@ Hwme (w
Series 90 | Wht (4) | R
Controller
|4+ wht (5) | B
Series 90 low limit control | Wht (6) | ‘U5’ Ouput 210 10VDC

135 Q for 0 to 50% control
280 Q for 0 to 100% control

-MFT95-X1

S963A

- - [}
ii 24 VAC Transformer Mg‘;‘}‘e‘:"{i‘oﬁ:":t';':’“ g
Line |11{Blk (1) | Common
Volts |4+{Red (2) | + Hot fi
geri:,sﬁo
ontroller
® ® WHe——Iwnt(3)| w
& |- Wht (4) | R
Bosiio? ! Wht (5) | B
f ﬁ | =] Wht (6) | ‘U5’ Output 210 10VDC
24 —1
-MFT95-X1
etI®| | OO
H205 Change- Occupied
over Controller Contact
Line I41{Blk (1) | Common
Volts |+—{Red (2) | + Hot fi
& 1 wht (3) | w A
&1/ Wht (4) | R
¢ Wht (5) [ B
YVYY - wht (6) | ‘U5 output2t0 tovne

To other
actuators

-MFT95-X1

A . . A 24 VAC Transformer Mi{a‘i’!&'ﬁ'ﬂf&’éﬁﬂ? "
Provide overload protection and Line A8k (1) | common
disconnect as required. Volts L |4+ Red(2) | +Hot f Line 13 Bik (1) | Common
Volts | Red (2) | + Hot
@ Actuators and controller must have AN AN
separate transformers ® Iy W) W AN
p : (S:eries 90 — Wht (4) | R ® @ —I| Wht (3) | W A
@ Consult controller instruction data for ® @ @I Wht(5) | B e [DIEH® ' Wht(4) | R
more detailed information. || Wht (6) | ‘U5 Output2t010vDC Controler i a:: ::; B
. Series 90 high limit control - 280 O N g ‘U5 Output 210 10VDC
Resistor value depends on the type of cries PO Tan Tl conire MFT95-X1 T=——
controller and the number of - - - A&
: . Wiring Multiple Actuators to a Series 90 Controller !
actuators. No resistor is used for one 9 P | R
actuator. Honeywell® resistor kits may 24 VAC Transformer 2 ® Lo
also be used ) N 2 L [OHOL w1 ot
' Line I Blk (1) | Common @ Honeywell T675A
@ To reverse control rotation, use the Volts [ Red @) | +Hot /N A @@ @A Morming Warmup
reversing switch. w0
_ [@) I wht 3) | W Contraller
i Resistor | | |® I+ Wht (4) | R
Override A ® |+{ Wht (5) | B f}
Switch A Switch B Damper Position A Series 90 |-71 Wht (6) | ‘U5’ uput2to 10VDC -
Controller = Line |4 Blk (1) | Common
_./._ — e — Damper Open /_\ -MFT95-X1 Volts | Red (2) | + Hot ﬁ
——— —0/0— Damper Closed Li M N
ine | |41 BIk (1) | Common 1-H| wht 3) | w A
- f : s fail saf i Volt | No. of .
posiion of the camper 1 closed it no sgnal at wire B o Red (2)| +Hot /3 |+ Resistance o1 wht(4) | R
A 24 VAC Transformer No. of |1 Wht (3) | W A I i %gg A ‘”;-I Wit (3) | B
; i [ 4 T 7680 ] Whi U5
R g actu‘ators Re:;sot;nce 1-Hf wt a) | B Rosistor Kit No. ZG.F06 - omer| t (6) | ‘U5 Output2to 10VDC
Line |41{ Blk (1) | Common 2 7150 1+ wnt (5) | B actuators -MFT95-X1
Volts || Red (2) | + Hot 4 4758 1 5
& e s a Y YV g Wnt(6) | v omazutone Used with the W973 and W7100 controllers
Resistor Kit No. ZG-R03 2o omerg -MFT95-X1

Honeywell Q209A
Minimum Position
Potentiometer

A 24 VAC Transformer

Line | Blk (1) [ Common
Volts | Red (2) | + Hot f}
A\Oee® Hwma [w A3\
® W@ B
: { |- Wht (5) | B
Shunting
Resistor |+{ Wht (6) | ‘U5 Output2to 10 vDC
‘W973, W7100 Honeywel_l
T T e -MFT95-X1
Line |4 Blk (1) | Common
Volts | Red (2) | + Hot f>
PN e w4\
o1+ wnt(a) | R
»-1 Wht (5) | B
Y VYV |+ Wht (6) | ‘v utput2to 10v0c
aotastors -MFT95-X1
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BELIMO

Models
SY1-24(P)
SY2-24MFT
SY3-24MFT
SY4-24MFT
SY5-24MFT

SY...24 NEMA 4X Industrial Style Actuators, 24VAC

LISTED

C€ [ @

4D
TEMP.IND. & ¢!
REG. EQUIP.

Technical Data

Power supply

24 VAC 50/60Hz, single phase

Electrical connection

%" conduit connector, screw terminals

Attention

SY Series actuators are fractional horsepower devices, and utilize

full-wave power supplies. Observe wire sizing and transformer sizing
requirements. Proportional models CANNOT be connected to Belimo direct
coupled (AF, AM, GM...etc) actuator power supplies or any type of half-wave
device. You MUST use a separate, dedicated transformer or power supply to
power the SY actuator. Please do not connect other automation equipment to the
dedicated SY supply source. You MUST use four wires (plus a ground) to control
a proportional control SY actuator (See SY Wiring Section).

Technical Data - continued
Power Consumption

SY1-24(P) 1.8A

SY2-24MFT 3.0A

SY3-24MFT 3.0A

SY4-24MFT 6.0A

SY5-24MFT 6.5A

Torque

SY1-24(P) 35Nm /310 in-lbs
SY2-24MFT 90 Nm / 801 in-lbs
SY3-24MFT 150 Nm / 1335 in-lbs
SY4-24MFT 400 Nm / 3560 in-lbs
SY5-24MFT 500 Nm / 4450 in-lbs
Manual Override

SY1-24(P) 8mm wrench

SY2-24 - §Y5-24 hand wheel

Running Time

SY1-24(P) 15 seconds
SY2-24MFT 15 seconds
SY3-24MFT 22 seconds
SY4-24MFT 16 seconds
SY5-24MFT 22 seconds

Overload protection

thermally protected 135°C cut-out

Motor protection

SY1

H class insulation

SY2... - SY5... [F class insulation
Geartrain high alloy steel gear sets, self locking
Operating range SY...-24 | on/off
SY...-24MFT|2-10 VDC, 4-20mA, 1-5 VDC
Sensitivity SY...-24MFT|0.2mA /100mV
Feedback SY...-24MFT | 2-10 VDG, 4-20mA

Angle of rotation

mechanically limited to 95°

Direction of rotation

reversible

Position indication

top mounted domed indicator

Internal humidity control

resistive heating element

Auxiliary switches

(2) SPDT, 10A 250VAC
factory set for 3° and 87° change of state

Ambient temperature

-22°F to +150°F [-30°C to +65°C]

Humidity range

up t0 95%

Housing type

IP67, NEMA 4X

Housing material

die cast aluminum alloy

Agency listings

ISO, CE, cCSAus

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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SY...24 NEMA 4X Industrial Style Actuators, 24VAC BELIMO

Wiring Diagrams

Terminals 6 & 11 can be common when control and feedback signals are both

x INSTALLATION NOTES set for 2-10VDC operation.
Transformer sizing = SY actuator draw X 1.25 (safety margin) . .
é EXAMPLE: SY2-24 requires 3.0A x 1.25 = 3.75A, 3.75A X 24 VAC = 90VA A Use of feedback is optional.
Transformer.
There can be no connection (internal to automation controller, external wiring, WARNING Live Electrical Components!

A or otherwise) between actuator supply neutral & control signal reference. These A During installation, testing, servicing and troubleshooting of this product, it may
actuators are full wave devices. Any connection to half wave equipment will be necessary to work with live electrical components. Have a qualified licensed electrician
result in equipment damage. or other individual who has been properly trained in handling live electrical components

e ) ) . . ) perform these tasks. Failure to follow all electrical safety precautions when exposed to live
Do not change sensitivity or dip switch settings with power applied. electrical components could result in death or serious injury.
OBSERVE WIRE SIZING GUIDELINES
FOR 24VAC OPERATION OVER DISTANCES. A

CLOSE
«—
\

OPEN‘ " AUX SW TERMINALS !
2AVAC | Lfs]a]sfe]7] (als]c]|p[e]F] |
'WI | — Open = H to Opened = m to |
— | = Close = to Closed = @ to |
! Hot= [H]to 5A 250VAC MAX i

GROUND @ I_

On/0ff control for SY(2-5)-24

DIP SWITCH INSIDE SY

)
A A A876543210FF
Control Signal (+) ]DDDDDHHLN INPUT = 2-10vdc
)
57654032 1|OFF
{H} ]Dﬂﬂﬂﬂﬂﬂ\ INPUT = 4-20mA
OoN
24VAC
57654032 1|OFF
] [00AR00) OUTRLT = 210vct
A\
[SF——— [ AUX SW TERMINALS

1] M I [«TsTe7T1112] [aTeTcIolelF]

24VAC AM | —L NH =+ =+ Opened:mto |

H GM — ~

! | OBSERVE POLARITY Cosed= [ [F] |

—2] n OF CONTROL SIGNALS 5A 250VAC MAX

| AF |

!

1

| 3

! BELIMO DIRECT COUPLE ACTUATOR

2 to 10 vdc or 4 to 20 mA control signal for SY1-24P

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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BELIMO

LISTED
9405
TEMP.IND. & ¢! us

REG. EQUIP.

Models
SY1-110(P)
SY2-120MFT
SY3-120MFT
SY4-120MFT
SY5-120MFT
SY6-120MFT
SY7-120MFT
SY8-120MFT

Technical Data

Power supply 120 VAC 50/60Hz, single phase
Electrical connection ¥%” conduit connector, screw terminals
Overload protection thermally protected 135°C cut-out
Motor protection SY1[H class insulation

SY2... - SY8... |F class insulation
high alloy steel gear sets, self locking

SY...-110| on/off, floating point

SY...-120MFT|2-10 VDC 4-20mA, 1-5 VDC

SY...-120MFT|0.2mA / 100mV
SY...120MFT|2-10 VDC, 4-20mA

mechanically limited to 95°
reversible

top mounted domed indicator
resistive heating element

(2) SPDT, 5A 250 VAC

factory set for 5° and 85° change of state
-22°F to +150°F [-30°C to +65°C]
up to 95%

IP67, NEMA 4X

die cast aluminum alloy

ISO, CE, cCSAus

Geartrain
Operating range

Sensitivity
Feedback

Angle of rotation
Direction of rotation
Position indication
Internal humidity control
Auxiliary switches

Ambient temperature
Humidity range
Housing type
Housing material
Agency listings

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN

$Y...120 NEMA 4X Industrial Style Actuators, 120VAC

Application:

The SY actuators are NEMA 4X rated and designed to meet the needs of HVAC
and Commercial applications. Offered on the HSU and HS butterfly valve series,
these actuators are available for on/off and modulating applications. Depending
on the application, they are available in 24 VAC, 120 VAC and 230 VAC.

Technical Data - continued
Power Gansumption

SY1-110(P) 0.5A

SY2-120MFT 1.0A

SY3-120MFT 1.0A

SY4-120MFT 1.3A

SY5-120MFT 1.5A

SY6-120MFT 1.8A

SY7-120MFT 3.2A

SY8-120MFT 4.0A

Torque

SY1-110(P) 35Nm /310 in-lbs

SY2-120MFT 90 Nm / 801 in-lbs

SY3-120MFT 150 Nm / 1335 in-Ibs
SY4-120MFT 400 Nm / 3560 in-Ibs
SY5-120MFT 500 Nm / 4450 in-lbs
SY6-120MFT 650 Nm /5785 in-lbs
SY7-120MFT 1000 Nm / 8900 in-Ibs
SY8-120MFT 1500 Nm / 13350 in-Ibs

Manual Override

SY1-110(P) 8mm wrench

SY2-120MFT - SY8-120MFT hand wheel

Running Time 50hz 60hz
SY1-110(P) 13 seconds 12 seconds
SY2-120MFT 17 seconds 15 seconds
SY3-120MFT 26 seconds 22 seconds
SY4-120MFT 18 seconds 16 seconds
SY5-120MFT 25 seconds 22 seconds
SY6-120MFT 31 seconds 28 seconds
SY7-120MFT 55 seconds 46 seconds
SY8-120MFT 55 seconds 46 seconds
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V/ 4
SY...120 NEMA 4X Industrial Style Actuators, 120VAC BELIMO

Wiring Diagrams

Hazard Identification A NOTES SY1-110P 120 VAG ifHe erouna
Warnings and Cautions appear at « Caution: P v Vol NL1 ——— |- 4 Power Supply Com
appropriate sections throughout this aution: Fower supply voltage. HL2 I+ 5 Power Supply Hot
manual. Read these carefully. « Do not change sensitivity or dip switch settings |4+ 6  Control Signal (-)
CAUTION with power applied. I7T] 7 Control Signal (+)
@ 1 8 Internal Use Only
Indicates a potentially hazardous situation C - 9 Internal Use Only
which, if not avoided, may result in NOTES SY2...8-120MFT 10 Internal Use Only

minor or moderate injury. It may also
be used to alert against unsafe practices.

Indicates an action or condition that

Feedback (-)
r1 12 Feedback (+)

 Caution: Power supply voltage.

g

1O C1

may cause irreversible damage to THA —
the actuator(s) or associated equipment. s 41
Equipment damage! T Tz
Power consumption and input HE +—=—1
impedance must be observed. THF o

U SY1-110P

XINSTALLATION NOTES

Observe class 1 and class 2 wiring restrictions.

Power Supply Com

Power Supply Hot

Control Signal (-)
Control Signal (+)

Q
APPLICATION NOTES

Internal Use Only
Internal Use Only
Internal Use Only

! |—:- G Ground Actuator A
i

Control Signal {
Recommended twisted shielded pair for

control wiring. Ground shielded wire at control

panel chassis. Tape back ground at actuator. 10

Use of feedback is optional. Feedback (A) {:I"- 11 Feedback (-)

r 12 Feedback (+)

Power Supply Com — 120v (N)

r Power Supply Hot — 120v (H) Al
Lss :l

A
. B
— I A-B (Open Indication)
I@(D_l @l— Internal Use Only 4
E
F

250 VAC Max.

Contact Rating: 5A 125 VAC Max.
=g :|— Interal Use Only 3

PC Tool

2 D0

Control Signal (+) () I®: Internal Use Only s
Control Signal (-) (1) |@ {—— Interal Use Orly V€ (Closed Idication)
Feedback Signal (+) (05) |® |—— Internal Use Only U SY1-110P
Feedback [
Q Feedback Signal (-) (1.}
: Not Used - (c1})
L Not Used - — - —
= I Adapllonr ) r | Address
(s} Internal Use Only
"
. 1:' (<} Internal Use Only
PE SYx-120SRIMFT
Actuator A (0} Internal Use Only
— Power Supply Com — 120v (N)
y—b Power Supply Hot — 120v (H)
‘ —
VoYl :@p—— Internal Use Only
o= (8)H— internal use only
A PC Tool | |
Control Signal (+) —{—( v ) Service Jack I® T Internal Use Only A oo
Control Signal H
Control Signal (-) ——f(11) 1(®) [~ Intemal Use Only B
Feedback Signal (+) — @ I@ |—— Intemal Use Only A-C (Open Indication)
Feedback o C
Feedback Signal (-) ——H{ 1)
A\ [
Not Used - (c1) D
& LS4’
= Not Used - (c2) - E
Adapion | @ | | (@1 Adcress
——_ D-F (Closed Indication)
(s }—— internal Use Only F ——— |
Contact Rating: 5A 250 VAC Max.
" 1:' (o J—— internal Use Only
SYx-120MFT "
?47 *ﬁj:s Actuator B (10 }-— internal Use Only SY2...8-120MFT

800-543-9038 USA
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BELIMO

Models
SY1-220(P)
SY2-230MFT
SY3-230MFT
SY4-230MFT
SY5-230MFT
SY6-230MFT

$Y...230 NEMA 4X Industrial Style Actuators, 230VAC

LISTED
9405
TEMP.IND. & ¢! us

REG. EQUIP.

Technical Data

Power supply

230 VAC 50/60Hz, single phase

Electrical connection

%" conduit connector, screw terminals

Overload protection

thermally protected 135°C cut-out

H class insulation
F class insulation

high alloy steel gear sets, self locking

Motor protection SY1
SY2...- SY6...

Geartrain

Operating range SY...-220
SY...-230MFT

on/off, floating point
2-10 VDG, 4-20mA, 1-5VDC

Sensitivity SY...-230MFT

0.2mA/200mV

Feedback SY...-230MFT

2-10 VDC, 4-20mA

Angle of rotation

mechanically limited to 95°

Direction of rotation

reversible

Position indication

top mounted domed indicator

Internal humidity control

resistive heating element

Auxiliary switches

(2) SPDT, 5A 250VAC
factory set for 5° and 85° change of state

Ambient temperature

-22°F to +150°F [-30°C to +65°C]

Humidity range

up t0 95%

Housing type

IP67, NEMA 4X

Housing material

die cast aluminum alloy

Agency listings

ISO, CE, cCSAus

Attention

SY Series actuators are fractional horsepower devices, and utilize

full-wave power supplies. Observe wire sizing and transformer sizing
requirements. Proportional models CANNOT be connected to Belimo direct
coupled (AF, AM, GM...etc) actuator power supplies or any type of half-wave
device. You MUST use a separate, dedicated transformer or power supply to
power the SY actuator. Please do not connect other automation equipment to the
dedicated SY supply source. You MUST use four wires (plus a ground) to control
a proportional control SY actuator (See SY Wiring Section).

Technical Data - Continued
Power consumption

SY1-220(P) 0.3A

SY2-230MFT 0.5A

SY3-230MFT 0.5A

SY4-230MFT 0.6A

SY5-230MFT 0.7A

SY6-230MFT 0.8A

Torque

SY1-220(P) 35Nm /310 in-lbs

SY2-230MFT 90 Nm /801 in-lbs

SY3-230MFT 150 Nm /1335 in-lbs
SY4-230MFT 400 Nm / 3560 in-lbs
SY5-230MFT 500 Nm / 4450 in-lbs
SY6-230MFT 650 Nm /5785 in-lbs

Manual Override

SY1-220(P) 8mm wrench

SY2-230MFT - SY6-230MFT hand wheel

Running Time 50hz 60hz
SY1-220(P) 13 seconds 12 seconds
SY2-230MFT 17 seconds 15 seconds
SY3-230MFT 26 seconds 22 seconds
SY4-230MFT 18 seconds 16 seconds
SY5-230MFT 25 seconds 22 seconds
SY6-230MFT 31 seconds 28 seconds

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN

49



$Y...230 NEMA 4X Industrial Style Actuators, 230VAC

Wiring Diagrams

Hazard Identification

Warnings and Cautions appear at

appropriate sections throughout this
manual. Read these carefully.

CAUTION

Indicates a potentially hazardous situation

which, if not avoided, may result in
minor or moderate injury. It may also
be used to alert against unsafe practices.

Indicates an action or condition that
may cause irreversible damage to
the actuator(s) or associated equipment.

Equipment damage!
Power consumption and input
impedance must be observed.

XINSTALLATION NOTES

Observe class 1 and class 2 wiring restrictions.

<
APPLICATION NOTES

Recommended twisted shielded pair for

/\ NOTES sy1-220p

« Caution: Power supply voltage.
* Do not change sensitivity or dip switch settings
with power applied.

/\ NOTES sY2...6-230MFT

« Caution: Power supply voltage.

Control Signal {

control wiring. Ground shielded wire at control
panel chassis. Tape back ground at actuator.

Use of feedback is optional.

230 VAC
NL1

V [ 4
BELIMO

HL2

g

— Power Supply Com — 230v (L1)

’—V Power Supply Hot — 230v (L2)

+— Internal Use Only
t— Internal Use Only
t— Internal Use Only
+— Internal Use Only

+— Internal Use Only

+— Internal Use Only
+— Internal Use Only

+— Internal Use Only

—» Power Supply Com — 230v (L1)

’—b Power Supply Hot — 230v (L2)

o
do @
=g -]
< 103 - |I
4Q_ Control Signal (+) (v) Service Jack |®I_
Control Signal (-) ——f(11) I®I_
|
Feedback Signal (+) —
Feedback { cedback St (1) o I_®_.'_
& Feedback Signal (-) — @
A Not Used - (c1)
= NotUsed - (<2 Adaplionr _| r _I Address
T (-]
v
Bl o
4 e
Actuator A SYx-230MFT o
‘ il
loloHIN Oy
PC Tool == I|_
A 1
Control Signal (+) — o Service Jack D n |®_
Control Signal >< |
Control Signal (-) ——H(1.) I®I_
|
Feedback Signal (+)—}
Feedback { cedback Siana! ) ) I_®_.'_
& Feedback Signal (-) —} @
& Not Used - (c1)
= Not Used - © Adaption E.j [.:I Address
()
iy ©
Actuator B SYx-230MFT ()

+— Internal Use Only
+— Internal Use Only
t— Internal Use Only
+— Internal Use Only

+— Internal Use Only

+— Internal Use Only
t— Internal Use Only

+— Internal Use Only

?47 $$7:E
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Actuator B
Ground :

Power Supply Com
Power Supply Hot
Control Signal (-)
Control Signal (+)
Internal Use Only
Internal Use Only
Internal Use Only
Feedback (-)
Feedback (+)

Ls3 :l

A-B (Open Indication)

Contact Rating: 5A 125 VAC Max.
34250 VAC Max.

Ls4

AE (Closed Indication)

SY1-220P

Actuator A
Ground

Power Supply Com
Power Supply Hot
Control Signal (-)

Control Signal (+)
Internal Use Only
Internal Use Only
Internal Use Only

Feedback (-)
Feedback (+)

Lss :l

A-B (Open Indication)

Contact Rating: 54 125 VAC Max.
34250 VAC Max.

Ls4

AE (Closed Indication)

SY1-220P

LS3
A-C (Open Indication)

-—

Ls4

D-F (Closed Indication)

A
B
c
D
E
F

Contact Rating: 5A 250 VAC Max.

SY2...6-230MFT
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BEUMO Ball Valve Dimensions with SY... Series Actuators

Dimensions with 2-Way Valves Dimensions with Flanged Valves

B6VS_SYDIMS

B2VSS_SYDIMS

D D
-
SaiD
=
—A—
Y
Valve Nominal Dimensions (Inches)
Size
Valve Body COP Inches DN[mm] A B C D
B2050VS-01 | 600 | %" 15 2.25 4.00 6.25 | 8.00
b B2050VS-02 | 600 | %" 15 2.25 4.00 6.25 | 8.00
“ B2050VS-04 | 600 | %" 15 225 | 4.00 | 6.25 | 8.00 - A "
B2050VS-15 | 600 | %" 15 225 | 4.00 | 6.25 | 8.00 . . . .
B219VS 600 | 3% 20 300 | 400 | 625 | 8.00 Valve Nominal Size Dimensions (Inches)
o B20VS 600 | % | 20 | 312 | 400 | 625 | 3.12 e e e ey
@ B224vS | 600 | 1" | 25 | 337 | 400 | 625 |16.00 o e B B I ol Il B
e B225VS 600 1” 25 3.62 4.00 6.25 | 9.00 - 2 - - - -
] B232VS 600 | 1%” 32 3.97 4.00 6.25 | 9.50 = B680VS | 200 3’ 80 8.00 8.00 13.00 | 23.00
B239VS 600 | 1%” 40 4.37 4.00 6.25 | 17.50
B240VS 600 | 11" 40 4.75 8.00 | 13.00 | 19.00 B6100VS | 200 4” 100 9.00 12.00 | 15.00 | 27.00
B249VS 600 27 50 4.68 8.00 | 13.00 | 19.50 o
B250VS 600 e 50 5.37 8.00 | 13.00 | 20.00 IBG150VS 200 6 150 10.50 | 12.00 | 15.00 | 29.00
B265VS 600 | 21" 65 6.95 8.00 | 13.00 | 20.00 B6200VS | 200 8” 203 11.50 | 14.00 | 21.00 | 39.00
B6250VS | 200 | 10" 254 13.00 | 14.00 | 21.00 | 43.00

B280VS 600 | 37 80 6.75 | 8.00 | 13.00 | 21.00

B2050VSS-15 (1000 | %~ 15 225 | 8.00 | 13.00 | 16.00

B219VSS | 1000| 9%~ 20 3.00 | 8.00 | 13.00 | 18.00
B224vSS |1000| 17 25 3.37 | 8.00 | 13.00 | 17.00
B232VSS | 1000 1%” 32 3.97 | 8.00 | 13.00 | 3.97
B239VSS | 1000| 1%” 40 437 | 8.00 | 13.00 | 18.50

B249vSS | 1000| 2~ 50 468 | 8.00 | 13.00 | 19.50

B265VSS | 1000| 21" 65 6.25 | 8.00 | 13.00 | 20.00
B280VSS | 600 | 3” 80 6.75 | 8.00 | 13.00 | 21.00

|'sYa|sv2|sy1&sv2|sy1[sy3] sv2 |
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MFT Standard Configuration

Configuration
(Substitute ‘V’ for ‘P’ for

BELIMO

NV actuators) Input Range Position Feedback | Running Timet Torque % Adaptation
P-10001 AO1 2.0t010.0 VDC 2.0t010.0 VDC 150 100 Manual
P-10002 A02 0.0t0o 10.0 VDC 0.0 to 10.0 VDC 150 100 Manual
P-10003 A03 2.0t0 10.0 VDC 0.0t0 5.0 VDC 150 100 Manual
P-10004 A04 4.0t0 7.0 VDC 2.0t010.0 VDC 150 100 Manual
P-10005 A05 6.01t0 9.0 VDC 2.0t010.0 VDC 150 100 Manual
P-10006 A06 10.5t0 13.5 VDC 2.0t010.0 VDC 150 100 Manual
P-10007 Ao07 0.0 t0 5.0 VDC 2.0t0 10.0 VDC 150 100 Manual
P-10009 A09 5.0t0 10.0 VDC 2.0t0 10.0 VDC 150 100 Manual
P-10010 A10 5.0t0 10.0 VDC 0.0t0 10.0 VDC 150 100 Manual
P-10013 A13 0.0 to 10.0 VDC 2.0t0 10.0 VDC 150 100 Manual
P-10015 A15 2.0t05.0 VDC 2.0t0 10.0 VDC 150 100 Manual
P-10016 A16 2.0t06.0VDC 2.0t0 10.0 VDC 150 100 Manual
P-10017 A17 6.0 to 10.0 VDC 2.0t010.0 VDC 150 100 Manual
P-10018 A18 14.0t0o 17.0 VDC 2.0t0 10.0 VDC 150 100 Manual
P-10020 A20 9.0t0 12.0 VDC 2.0t010.0 VDC 150 100 Manual
P-10028 A28 0.0t0 10.0 VDC 0.0t0 10.0 VDC 100 100 Manual
P-10031 A31 0.0 to 4.0 VDC 2.0t010.0 VDC 150 100 Manual
P-10063 A63 0.51t04.5VDC 0.5t0 4.5 VDC 150 100 Manual
P-10064 A64 5.51010.0 VDC 5.5t010.0 VDC 150 100 Manual
P-20001 wo1 0.59 to 2.93 seconds 2.0t010.0 VDC 150 100 Manual
P-20002 W02 0.02 to 5.00 seconds 2.0t0 10.0 VDC 150 100 Manual
P-20003 Wwo3 0.10 to 25.50 seconds 2.0t0 10.0 VDC 150 100 Manual
P-20004 Wo4 0.10 to 25.60 seconds 2.0t010.0 VDC 150 100 Manual
P-20005 W05 0.10 to 5.20 seconds 0.0t0 5.0 VDC 150 100 Manual
- P-30001 FO1 Floating Point 2.0t0 10.0 VDC 150 100 Manual
S P-30002 F02 Floating Point 0.0t0 10.0 VDC 150 100 Manual
‘; P-30003 FO3 Floating Point 2.0t010.0 VDC 100 100 Manual
-.E P-30004 Fo4 Floating Point 0.0t0 5.0 VDC 100 100 Manual
2 P-30005 F05 Floating Point 0.0t0 10.0 VDC 100 100 Manual

P-30006 F06 Floating Point 0.0 t0 5.0 VDC 150 100 Manual

P-40001 Jo1 On/Off 2.0t010.0 VDC 75 100 Manual
= P-40002 J02 On/Off 2.0t0 10.0 VDC 150 100 Manual
e P-40003 Jo3 On/Off 2.0t010.0 VDC 75 100 Manual
e P-40004 J04 On/Off 0.0t0 5.0 VDC 100 100 Manual

P-40005 J05 On/Off 0.0t0 10.0 VDC 100 100 Manual

*P-10001 is the default configuration.

Example: AF24-MFT US is the basic model. Add the P... pre-set MFT configuration number and list price to the actuator when ordering, as needed.

Note: V-codes used for NV...Series actuator. All other MFT actuators use P-codes.

Note: Most popular configurations available at no additional cost.
Note: If the configuration needed is not listed, please fill in pg 54 or call Customer Service.
Note: For Non-Spring Return Actuators the 3-digit code can be used in place of the P... pre-set MFT configuration number.

SY MULTI-FUNCTION TECHNOLOGY

Description
MFT
MFT
MFT
MFT
MFT
MFT
MFT
MFT
MFT

Code
ACE
ACF
ACH
ACJ
ACK
ACM
ACN
ACP
ACS

Control Input Built-in Feedback
2-10 VDC 2-10 VDC
0.5-10 VDC 0.5-10 VDC
4-20 mA 2-10 VDC
2-10 VDC 2-10 VDC
0.5-10 VDC 0.5-10 VDC
4-20 mA 2-10 VDC
2-10 VDC 2-10 VDC
0.5-10 VDC 0.5-10 VDC
4-20 mA 2-10 VDG

Loss of Signal
stop
stop
stop
open
open
open
close
close
close

Running Time
actuator(s) constant
actuator(s) constant
actuator(s) constant
actuator(s) constant
actuator(s) constant
actuator(s) constant
actuator(s) constant
actuator(s) constant
actuator(s) constant
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BELIMO

MFT Programming Codes, Flexible Products

PRODUCTS

Base Actuator Runnlng Angle of Power VA Weight
5

LMX24-3-X1 X000 45in-Ibs [5 Nm] | On/Off, Floating Point 95 (Default) 95 deg 24 VAG/DC 1.10
LMX24-MFT-X1 LX100 45 in-lbs [5 Nm] 2-10 VDC (Default) 2-10 VDC | 150 (Default) 95 deg 24 VAG/DC 1.50
NMX24-3-X1 NX000 90 in-lbs [10 Nm] | On/Off, Floating Point — 95 (Default) 95 deg 24 VAC/DC 4 1.70
NMX24-MFT-X1 NX100 90 in-Ibs [10 Nm] 2-10 VDC (Default) 2-10 VDC | 150 (Default) 95 deg 24 VAG/DC 6 2.10
AMX24-3-X1 AX000 180 in-Ibs [20 Nm] | On/Off, Floating Point — 95 (Default) 95 deg 24 VAC/DC 55 2.20
AMX24-MFT-X1 AX100 180 in-lbs [20 Nm] | 2-10 VDC (Default) 2-10 VDC | 150 (Default) 95 deg 24 VAGC/DC 6 2.60
GMX24-3-X1 GX000 360 in-lbs [40 Nm] | On/Off, Floating Point = 95 (Default) 95 deg 24 VAG/DC 6 3.40
GMX24-MFT-X1 GX100 360 in-lbs [40 Nm] | 2-10 VDG (Default) | 2-10VDC | 150 (Default) 95 deg 24 VAG/DC 7 3.40

Configuration

P10415 - 06/13 - Subject to change. © Belimo Aircontrols (USA), Inc.

(s"h,f\','['}']‘zc‘,’u;?;,; for Input Range Position Feedback| Running Timet Torque % Adaptation
P-10001 AO1 2.0t0 10.0 VDC 2.0t0 10.0 VDC 150 100 Manual
P-10002 A02 0.0t0 10.0 VDC 0.0to 10.0 VDC 150 100 Manual
P-10003 A03 2.0t0 10.0 VDC 0.0t0 5.0 VDC 150 100 Manual
P-10004 A04 4.0to7.0VDC 2.0t0 10.0 VDC 150 100 Manual
P-10005 A05 6.0t0 9.0 VDC 2.0t0 10.0 VDC 150 100 Manual
P-10006 A06 10.5t0 13.5VDC 2.0t0 10.0 VDC 150 100 Manual
P-10007 A07 0.0t0 5.0 VDC 2.0t0 10.0 VDC 150 100 Manual
P-10009 A09 5.0t0 10.0 VDC 2.0t0 10.0 VDC 150 100 Manual
2 P-10010 A10 5.0t0 10.0 VDC 0.0to 10.0 VDC 150 100 Manual
= P-10013 A13 0.0t0 10.0 VDC 2.0t010.0 VDC 150 100 Manual
= P-10015 A15 2.0t0 5.0 VDC 2.0t0 10.0 VDC 150 100 Manual
P-10016 A16 2.0t0 6.0 VDC 2.0t0 10.0 VDC 150 100 Manual
P-10017 A17 6.0t0 10.0 VDC 2.0t0 10.0 VDC 150 100 Manual
P-10018 A18 14.0t0 17.0 VDC 2.0t010.0 VDC 150 100 Manual
P-10020 A20 9.0to 12.0 VDC 2.0t0 10.0 VDC 150 100 Manual
P-10028 A28 0.0to0 10.0 VDC 0.0t0 10.0 VDC 100 100 Manual
P-10031 A31 0.0t0 4.0 VDC 2.0t0 10.0 VDC 150 100 Manual
P-10063 A63 0.5t04.5VDC 0.5104.5VDC 150 100 Manual
P-10064 A64 5.5t010.0 VDC 5.5t010.0 VDC 150 100 Manual
P-20001 W01 0.59 to 2.93 seconds 2.0t0 10.0 VDC 150 100 Manual
P-20002 Wo2 0.02 to 5.00 seconds 2.0t0 10.0 VDC 150 100 Manual
P-20003 W03 0.10 to 25.50 seconds 2.0t0 10.0 VDC 150 100 Manual
P-20004 Wo04 0.10 to 25.60 seconds 2.0t0 10.0 VDC 150 100 Manual
P-20005 W05 0.10 to 5.20 seconds 0.0t0 5.0 VDC 150 100 Manual
- P-30001 FO1 Floating Point 2.0t0 10.0 VDC 150 100 Manual
'E P-30002 F02 Floating Point 0.0to0 10.0 VDC 150 100 Manual
n,:', P-30003 FO3 Floating Point 2.0t0 10.0 VDC 100 100 Manual
'.E P-30004 FO4 Floating Point 0.0t0 5.0 VDC 100 100 Manual
u—°_ P-30005 FO5 Floating Point 0.0to 10.0 VDC 100 100 Manual
P-30006 FO6 Floating Point 0.0t0 5.0 VDC 150 100 Manual
P-40001 JOo1 On/Off None 75 100 Manual
= P-40002 J02 On/Off 2.0t010.0 VDC 150 100 Manual
% P-40003 Jo3 On/Off None 75 100 Manual
e P-40004 J04 On/Off 0.0t0 5.0 VDC 100 100 Manual
P-40005 J05 On/0ff 0.0t0 10.0 VDC 100 100 Manual

*P-10001 is the default configuration.
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Custom MFT Configuration Order Form .
FAX: USA Toll Free 1-800-228-8283 BEL' MO

[l Select an Actuator
(use one sheet for each unique actuator/configuration)
Quantity Quantity Name
O AF24-MFT US O AMX24-MFT c
Q AF24-MFT-S US O AMX24-MFTX1 ompany
O NF24-MFT US O NMX24-MFT Add
O LF24-MFT US O NMX24-MFTX1 ress
O LF24-MFT-S US O LMX24-MFT Cit State 7i
O AF24-MFT95 US O LMX24-MFTX1 v P
O NV24-MFT US O LRX24-MFT Phone Fax
O NVF24-MFT US O GMX24-MFT95
O NVF24-MFT-E US O AMX24-MFT95 Email
O NVFD24-MFT US O NMX24-MFT95
O NVFD24-MFT-E US O LMX24-MFT95 FIELD LABELING: LBL-MFT
O GMX24-MFT O LHX24-MFT 0 cust figuration label ired
) N ustom configuration labels require
) GMX24-MFTX1 — o LUX24-MFT — 1-3/8” X 1-%4” orange labels preprinted to your specifications 12 label sets per sheet.
(-S=Auxiliary Switch) Includes configuration code and wiring labels.
EZ Create a Custom Configuration
D Deactivated (Default) The following settings @ - @ refer to the full angle of rotation of 95°.
f The following settings 9 B 9 are automatically adapted to the effective
D Activated mechanical angle of rotation.

0 Angle of rotation setting . _ _
|:| Manual triggering by pressing the push button twice.

|:| Automatic triggering each time the unit is powered up
or by pressing the push button twice.

VDC PWM Floating Point On/0ft

|:| 2-10 D 0.2 to 5.0 seconds |:| l:'
[ Jo-10 [ ] 0.1t025.5 seconds
@ control Types [ Variable [ ] 059 t0 2.93 seconds
st [_|[]-[] [] variavle
Stop DDD Start DDD
Stop I:”:l . |:|

Position Feedback U DC 2...10 V (Default)
Position Feedback U DCO..10V

O
L]
|:| Position Feedback U Start DC |:||:| V(0..8V) The finish must
O
[

Q Feedback Signals Us

be at least 2 V

Finish DC D D . D Vi@.10v) above the start!

150 seconds (Default)

Running time I:l D D seconds (75...300 seconds) (in 5 second increments)

. . Note: The sound power level [dB(A)]
Running Time increases when the running time LM 35...150 seconds
is below 150 seconds. NM 45...170 seconds

AM 90...300 seconds
GM 90...300 seconds
Others 75...300 seconds

@ override control and [] Min. (min. position) =[ T ][] % (0..100%) < (beginning of working range) defaut 0
electronic angle of ZS  (intermedate position) =[_|[_ ][] % (0..100%) (0% = Min.; 100% = Max.) default 50
rotation limiting Max. (max. position) =[ 1] 1% (0..100%) < (end of working range) defauit 100
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