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BELIMO Ball Valves

Ball Valve
—eatures and Benefits

52.. VS/NSS, BG... VS, B6..VS

® 2-way and 3-Way configuration @® NPT and Flanged connections

@ Bronze with stainless steel trim ® Wide Gy range

® Reduced and full port capacities @ Air gap for use with hot water and steam systems
@ Two piece construction @ Live load low maintenance stem packing

@ Electronic actuation @® 2 Year Warranty

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

BELIMO

FLOW PATTERN

Open CCW

Flow Direction

Closed CW

VS SERIES BALL VALVE PIPING DIAGRAMS

2-way Valve Piping Diagram

- N Return

A AB

Y

Coall
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3-way Diverting Valve Piping Diagram

= Return
Coil v
A B
Sup‘ply {%A}B Supply Return
TSupply \ 4

PIPING/MOUNTING ORIENTATION

Assembly can be mounted horizontally or vertically.
Do not install with actuator below pipe.

Q'@
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PORT B

cw
B to AB
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Flow Direction

PORT A

ccw
Ato AB

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

3-way Mixing Valve Piping Diagram
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3-way Mixing Valve Piping Diagram
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BELIMO

Ball Valves

“ PART 075 | 1.00 | 1.25 | 1.50 | 2.00 | 2.50 | 3.00 | 400 | 5.00 | 6.00 | 8.00 | 10.00

SIZE NUMBER FpCv FpCv FpCv FpCv FpCv FpCv FpCv FpCv FpCv FpCv FpCv FpCv
%" 1 2W NPT | B2050VS-01| 1.00 1.00 — — — — — — — — — —
%’ 2 2W NPT [ B2050VS-02 | 2.00 1.90 = = = = = = = = = =
%’ 4 2W NPT | B2050VS-04 | 3.80 3.60 — — — — — — — — — —
% 15 2W NPT |B2050VS-15| 8.90 7.20 — — — — — — — — — —
34" 30 2W NPT B219VS 30.00 | 21.60 | 17.40 | 15.60 — — — — — — — —
34" 51 2W NPT B220VS 51.00 | 26.50 | 19.90 | 17.30 = — = = = — = =
17 43 2W NPT B224VS — 43.00 | 36.10 | 30.50 | 25.80 — — — — — — —
1” 68 2W NPT B225VS — 68.00 | 48.30 | 36.70 | 29.20 — — — — — — —
1% 48 2W NPT B232VS — — 48.00 | 44.60 | 3790 | 35.00 — — — — — —
11" 84 2W NPT B239VS — — — 84.00 | 69.70 | 59.60 | 55.40 — — — — —
1%” 177 2W NPT B240VS — — — 177.00 | 102.70 | 77.90 | 67.30 — — — — —
2’ 108 2W NPT B249VS = = = = 108.00 | 100.40 | 91.80 | 83.20 = = = =
2’ 389 2W NPT B250VS — — — — 389.00 | 221.70 | 159.50 | 124.50 — — — —
2%” 503 2W NPT B265VS — — — — — 503.00 | 352.10 | 221.30 | 186.10 — — —
3 370 2W NPT B280VS — — — — — — 370.00 | 296.00 | 251.60 | 229.40 — —
%’ 5 3W NPT B315VS 4.40 410 = = = = = = = = = =
34" 11 3W NPT B320VS 11.00 10.30 — — — — — — — — — —
1” 21 3W NPT B325VS — 21.00 | 20.20 | 18.90 | 17.60 — — — — — — —
1% 33 3W NPT B332VS — — 33.00 | 32.00 | 29.00 | 27.70 — — — — — —
1%” 49 3W NPT B340VS = = — 49.00 | 45.60 | 42.60 | 40.70 = = = — =
2" 91 3W NPT B350VS — — — — 91.00 | 86.50 | 81.00 | 74.60 — — — —
2’ 330 2W FLG B650VS — — = — 330.00 | 207.90 | 155.10 | 122.10 = = = =
2" 420 2W FLG B665VS — — — — — 420.00 | 319.20 | 214.20 | 184.80 — — —
3” 600 2W FLG B680VS — — — — — — 600.00 | 384.00 | 300.00 | 264.00 — —
4’ 1200 2W FLG B6100VS — — — — — — — 1200.00 | 804.00 | 600.00 | 480.00 —
6” 3300 2W FLG B6150VS — — — — — — — — — | 3300.001716.00 | 1254.00
8” 9000 2W FLG B6200VS — — — — — — — — — — 9000.00 | 3870.00
10” 12400 2W FLG B6250VS — — — — — — — — — — — [12400.00

Fp Cy also apply to VSS where applicable.
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Ball Valves
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BELIMO

GENERAL WIRING INSTRUCTIONS

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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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. Pro-
vide 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 max-
imum 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
NF 24 10
LF 24 6
GM 24 7
AM 24 6
NM 24 4
LM 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 rectifi-
cation. 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 control-
ler 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 actua-
tors. Use code-approved wire nuts, terminal strips or solderless con-
nectors 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 maxi-
mum 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

- Subject to change. © Belimo Aircontrols (USA), Inc.
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Ball Valves
Valve -S = Built-in
B2 = 2-way Valve Size Control Auxiliary
B3 = 3-way 12-80 = 1/27-3” -3-X1 = On/Off, Switch
B6 = 2-way Flanged 50-250 = 2-10" Trim Material Power Supply  Floating Point
(Flanged) V'S = Bronze or 24 =24 VAC/DC  -MFT-X1 =
Cast Iron Body, ACtUatorType  159_4ogyac | Multi-Function
Stainless Steel  Non-Spring Return 934 _ 93gyac | Technology

. PBallandStem

V/SS = Stainless
Steel Body, Ball
and Stem

ORDERING EXAMPLE

o Choose the valve actuator combination.

B224VS+AMX24-MFT-X1

LM...

NM...

AM...

GM...

S).

SY...P
Spring Return
LF...

NF...

QY

For MFT orders only - select programming code

+Tagging|(if needed)

(4)

Does order
require
tagging?

y \4

Non-Spring Models
NO = Normally Open
NC = Normally Closed

Spring Return Models
NO/FO = Normally Open/Fail Open
NO/FC = Normally Open/Fail Closed

NC/FO = Normally Closed/Fail Open
NC/FC = Normally Closed/Fail Closed

Refers to valve ports A to AB.

\
|P-10001 (AO1) |
P-100xx (Axx)

Tagging:
Valves may be
tagged per customer

Control voltage applications

P-200xx (Wxx) Pulse width modulation specification.
applications

P-300xx (Fxx)  Floating Point applications Example:

P-400xx (Jxx)  On/Off applications AHU-1

X-XXXXX Create custom MFT FOU-2
configuration code

X-XXXXX Create custom MFT

configuration in the field
with MFT-actuator PC software

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

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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B2...VS Series, 2-Way, Ball Valve 44
Bronze Body, Stainless Steel Ball and Stem 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

m various control input.

WAL e Up to 35 psi steam
e 1/2” - 600 PSIG WOG, Cold Non-Shock.
¢ Federal Specification: WW-V-35C,Type Il
Composition: BZ

Technical Data Style: 3
Media Chilled or hot water, glycol, 35# steam
/T;\iﬂ;,? harastertsti gﬂooedrlgf;ii?}ual percentage Valve Nominal Size Type Suitable Return Actuators
valve open GW, valve closed GOW -Pm;amq?ﬂ]
s 2oL 1L DAL 1R 2,285 2 1/2 15 | B2050VS-02
Type of end fitting SAE NPT (Female Connections) 2
Materials: 4 2 15 B2050VS-04
1 Stem Packing Reinforced PTFE :132 ;f ;g 32325?;/\%15
2 Stem Bearing Reinforced PTFE = 3/“ 20 8220V
3 Ball 316 Stainless Steel 4
4 Seat(x2) Reinforced PTFE w/ Durafill 43 1 25 B224VS
5 Retainer B16 (%4” - 1”) Brass 68 1 25 B225VS
B584 (1%4” - 3”) Brass 48 1% 32 B232VS
6 Gland B16 Brass 84 1% 40 B239VS
7 Stem 316 Stainless Steel 177 1% 40 B240VS
8 Jam Nut Stainless Steel 108 2 50 B249VS
9 Body Seal PTFE (1-1/4” 10 3”) 389 2 50 B250VS
10 Body B584-C84400 Bronze 503 2% 65 B265VS
370 3 80 B280VS

&S

]

2

7

y

\
i

]

\

I/ .

.é
N

X N

248

Pressure rating 600 psig WOG
Media temp. range -22°F to 280°F (-30°C to 138°C)
Close-off pressure 600 psig @ 100°F
Maximum differential <600 psig
pressure (AP)

Flow Patterns
Closed CCW

Flow Direction

Open CW

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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B2...VSS Series, 2-Way, Ball Valve
Stainless Steel Body, Ball and Stem

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 VB, W, 17 1 %", 27, 20
Type of end fitting SAE NPT (Female Connections)
Materials:

1 Stem Packing
Stem Bearing
Ball

Seat (x2)
Retainer

g1 WN

Gland
Stem
Jam Nut
Body Seal
Body

L oo~N»

-t
(-]

il NS
2 NN

Reinforced PTFE
Reinforced PTFE

316 Stainless Steel
Reinforced PTFE w/ Durafill
B16 (34” - 1”) Brass

B584 (1%” - 3”) Brass
A276-316

316 Stainless Steel
Stainless Steel

PTFE (1'4” to 3”)
A351-CF8M 316 Stainless Steel

S

I U

2

NN

%

v

s

% ) >
Nie |

Pressure rating

2000 psig WOG (¥2” - 17)

Media temp. range

-22°F t0 298°F (-30°C to 148°C)

Close-off pressure

600 psig @ 100°F

Maximum differential
pressure (AP)

<600 psig

Flow Patterns

Closed CCW

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

Flow Direction

Open CW

¢ 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 1/2” - 2000 PSIG WOG, Cold Non-Shock.
» Federal Specification: WW-V-35C,Type I,
Composition: SS
Style: 3

Valve Nominal Size Type Suitable Return Actuators

ERESHAET

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

7



B3...VS Series, 3-Way, Ball Valve
Bronze Body, Stainless Steel Ball and Stem

y /[ 4
BELIMO

WARRANTY

Technical Data

Media Chilled or hot water, glycol
Flow Characteristic Modified equal percentage
Action 90° rotation

A to AB open CCW, B to AB open CW
Sizes W, %, 171 1%, 27
Type of end fitting SAE NPT (Female Connection)
Materials:

1 Stem Packing
Stem Bearing
Ball

Seat (x2)
Retainer

g s wWN

Gland
Stem
Jam Nut
Body Seal

0o o ~N»

/N

4 ’ N\ \“_"\
/»\W\\\\\\\\\ =N
Gy s

II

PTFE

PTFE

316 Stainless Steel
PTFE w/ Durafill

B16 (2" - 1”) Brass
B584 (1%4” - 2”) Brass
ASTM B16 Brass

316 Stainless steel
PTFE (114" - 27)
B584-C84400 Bronze

\

BN
\\_\?\\l\zz

\\\‘

R

)

X D

4

Pressure rating 400 psig WOG
Media temp. range -22°F to 250°F (-30°C to 120°C)
Close-off pressure 400 psig @ 100°F
Maximum differential <75 psig
pressure (AP)
Flow Patterns
PORT B PORT A
7
PORT AB

ow cew
BB Y~ " aum

800-543-9038 USA

316 Stainless Ball and Stem
Reinforced PTFE seats and stuffing box
Blow-out proof stem design

Adjustable packing gland

Application
These threaded valves are designed to provide modulating or two position
control of hot or chilled water.

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

¢ 400 PSIG WOG, Cold Non-Shock

Valve Nominal Size Type Suitable Return Actuators

3-way NPT
4.8 ¥ 15 B315VS
11 Y 20 B320VS
21 1 25 B325VS E
33 1Y 32 B332VS
49 1% 40 B340VS
91 2 50 B350VS

866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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B6...VS Series, 2-Way, Ball Valve

Cast Iron Body, Stainless Steel Ball and Stem

Media

Technical Data

Chilled or hot water, glycol, 50# steam

Flow Characteristic

Modified equal percentage

Action

90% rotation
valve open CW, valve closed CCW

Sizes 2", 2%, 37,47,6”,8", 10"
Type of end fittings Flanged 125# ANSI Bolt Pattern
Materials:
1 Body Cast Iron - ASTM A126 Class B
2 EndCap Cast Iron - ASTM A126 Class B
3 Ball 304 Stainless Steel - ASTM A351
4 Seats PTFE
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

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.

* QOptional FDA approval, suitable for potable water and food contact.

¢ Sizes: 2”-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, Class 125 (ANSI B16.1).

Valve Nominal Size Type Suitable Return

Actuators
[ Cy | Inches | DN [mm] 2-way NPT) _Non-Spring |
330 2 50 | BG50VS
20 | o 65 | BGG5VS
600 3 80 | BGBOVS
1200 | 4 100 | B6100VS
3300 6 150 | B6150VS
9000 8 203 | B6200VS
12400 | 10 254 | B6250VS

9



BELIMO
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<44 Ball Valve Product Range Overview
BELIMO VS/VSS Ball Valve Product Range B2...US/VSS, B3...VS, B6...VS

Valve Nominal Size Suitable Actuators

2-Way Spring Non-Spring
Flanged Return Return

2-way NPT

1 Ya B2050VS-01
(%3
2 % 15 B2050VS-02 2
4 % 15 | B2050VS-04 e
15 Y 15 B2050VS-15
30 % 20 B219VS
51 % 20 B220VS
43 1 25 B224VS
68 1 25 B225VS
48 1Y 32 B232VS Applications
84 1% 40 B239VS « Water-side control of air handling apparatus in
ventilation and air-conditioning systems
177 1% 40 B240VS  Water/Steam control in heating systems
108 2 50 B249VS
Mode of Operation
389 2 50 B250VS The control valve is operated by an electronic actuator that
responds to a standard voltage for on/off control, by a
503 2% 65 B265VS proportional VDC/4...20 mA, or 3-point control system. The
370 3 80 B280VS aptuator will then movelthe ball to the valve to the position
dictated by the contol signal thus change the flow.
15 Ya 15 B2050VSS-15
3 Product Features
30 g 20 B219VSS Modified equal percentage of flow for B2, B3 and B6.
43 1 25 B224VSS Modified linear flow for B3.
48 1% 32 B232VSS Actuator Specifications
84 1% 40 B239VSS Control type 0n/Off, Floating Point,
Proportional, 2-10 VDC
108 2 50 B249VSS Multi-Function Technology (MFT)
503 2% 65 B265VSS Manual override LM, NM, GM, AM, SY, NF, AF
Electrical connection 3 ft [Tm] cable with
48 v 15 B315VS %” conduit fitting
11 % 20 B320VS
21 1 25 B325VS Valve Specifications
Service chilled or hot water,
33 1% 32 B332VS 60% glycol or steam
49 1% 40 B340VS Flow characteristic modified equal percentage
(2-way), modified linear
91 2 50 B350VS (3-way)
330 2 50 B650VS Sizes 1”10 10"
Type of end fitting NPT (B2 & B3 VS)
420 2% 65 B665VS flanged (B6VS)
600 3 80 B680VS Materials
Body bronze (B2 & B3VS), stainless
1200 4 100 B6100VS steel (B2VSS), cast iron (B6VS)
3300 | 6 150 B6150VS e stainlss stee
9000 8 203 B6200VS Packing PTFE
12400 | 10 254 B6250VS Pressure rating 600 psi
Media temp range
B2, B3VS -22°F to 280°F [-30°C to 138°C]
B2VSS -22°F to 298°F [-30°C to 148°C]
Maximum inlet pressure
Steam 35psi B2VS

50 psi_B2VSS, B6VS

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

LISTED

9405

TEMP.IND. & ¢/ us
REG. EQUIP. |

Dimensions with 2-Way Valve

e
DD

mpnl
il

1l
=y
i E o
<D ‘,,l ‘

Models
LF24 US . . Valve Nominal Size Dimensions (Inches)
s w/built-in Aux. Switch ValveBody ~ COP Inches DNImm] A B ¢ 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 w” 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 | %’ | 15 |6.70|2.00|8.00|2.25|6.25
Control On/Off, Floating 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 VDG + 10%
LF120(-S) US 120 VAC = 10% 50/60 Hz
Power consumption b
LF24(-S) US running |5 W £
holding [2.5 W ¢ |_® :
LF120(-S)US  running|5.5 W |
holding [3.5 W l
Transformer sizing J:i:‘%h _é@ ©
LF24(-S) US 7 VA, class 2 power source ‘
LF120(-S) US i
Electrical connection %” conduit connector | -
(-S models have 2 cables) 3 ft [1m], 18 GA appliance cable
Electrical protection 120V actuators double insulated
Qverload 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
spring

<40 to 75 sec. (on-off)

<25 sec. @-4°F to 122°F [-20°C to 50°C]
<60 sec. @-22°F [-30°C]

Ambient temperature

-22° Ft0 122° F [-30° C to 50° (]

Housing

NEMA 2

Agency listingst

UL 873, CSA G22.2 No. 24 certified, CE

Quality standard

ISO 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)

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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Valve Nominal Size Dimensions (Inches)
Inches DN[mm] A B C€C D E F
16.50(2.00/8.00/2.30(1.25]3.86

Valve Body COP
B315vS | 75 | w | 15

- Subject to change. © Belimo Aircontrols (USA), Inc.
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BELIMO LF Actuators, On/Off

Wiring Diagrams [
24 VAC Transformer s
,}( INSTALLATION NOTES
Line |ﬂt1 Common A
Vol .
A Provide overload protection and disconnect as required. olts [g72 +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 —&  &—|1f{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
‘ | sza\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

y /[ 4
BELIMO

Models
LF24-MFT US
LF24-MFT-S US

Technical Data

LISTED

9405

TEMP.IND. & ¢/ us
REG. EQUIP. |

w/built-in Aux. Switch

Control

MFT

Control signal

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

Power consumption  running

holding

25W

1w

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 7/ 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 t0 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 2-Way Valve

c F
8
ey =) é@@
; lil=a |
|
1= %
1 !
‘i
+—- - &)
IR ’
Valve Nominal Size Dimensions (Inches)
Valve Body COP  Inches DN[mm] A B C D F
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
B2050VS-15 50 »” 15 | 6.70 {2.00|8.00 | 2.25 | 6.25
B2050VSS-15| 1000 »” 15 |6.70[2.00]8.00|2.25]|6.25

Dimensions with 3-Way Valve

Valve Body
B315VS |

Valve Nominal Size Dimensions (Inches)
COP Inches DN[mm] A B C€C D E F
75 | w | 15 [6.50]2.00]8.00]2.30]1.25]3.86

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

14

- Subject to change. © Belimo Aircontrols (USA), Inc.

N40099 - 09/11



N40099 - 09/11 - Subject to change. © Belimo Aircontrols (USA), Inc.

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 ITH @ |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 YN T[] (| Common
oy . . . olts ! o
é Position feedback cannot be used with Triac sink controller. T ' @) | +Hot
The actuators internal common reference is not compatible. A\ Position — () -l (3) | ¥ 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—C@C—W MET
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 coMm .
\ T |+=H Blk (1)] Common
...MFT actuators are — | | Red (2)|+ Hot
ttible with
gg’nﬂ(gzt‘clgsvd:'e, triac j J_l Wht (3)]Y Input
source and triac sync |
type controllers A o | | Wht (5) 1] Oulpul ((;m)
A ccw cw
KA w ...MFT US
s
Controller ° | Position
| Feedback
________ d
Floating Point control
g
24 VAC/DC Transformer A B
Line : | Blk (1)] Common
Volts i I+H Red (2)|+ Hot
&y} 500Q @+ A
1201 1/4 watt
Control Signal =)=t
21010 VDC (+) ———| 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
g b 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

V /[ 4
BELIMO

Models
NFB24-X1
NFBUP-X1
NFBUP-S-X1

w/built-in Aux. Switch

Technical Data

LISTED
CeFa®

TEMP. IND. &

REG. EQUIP. ¢ us

Dimensions with 2-Way Valve

T
=

i
/Y|
A

Valve Nominal Size Dimensions (Inches)
Valve Body COP Inches DN[mm] A B C D F
B219VS ‘ 400 ‘ % } 20 ‘ 7.00 ‘ 2.00 ‘ 8.00 ‘ 3.37 ‘6.25
B220VS 200 % 20 7.00 | 2.00 | 8.00 | 3.37 |6.25

Control On/Off
Power consumption
NF24(-S) US running|5 W
holding [2.6 W
NF120(-S) US running |6 W
holding (3.5 W
Transformer sizing NFB24-X1 (8.5 VA
NFBUP(-S)-X1{9.5 VA

Electrical connection
(-S model has 2 cables)

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

Electrical protection

120 V actuators double insulated

Overload protection

electronic throughout 0° to 95° rotation

Angle of rotation

95°

Position indication

visual indicator

Dimensions with 3-Way Valve

1
=

control
spring

Running time

<75 seconds

<20 seconds

Ambient temperature

-22° F 10 122° 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)

NFBUP-S-X1

Auxiliary switch

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

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

Valve Body COP
|7.00]2.00] 8.00 | 3.56 [1.88] 3.86

B2ovs | 75 | % | 20

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

16

- Subject to change. © Belimo Aircontrols (USA), Inc.

N40099 - 09/11



- Subject to change. © Belimo Aircontrols (USA), Inc.

N40099 - 09/11

BELIMO NF Actuators, On/Off

Wiring Diagrams
24 VAC Transformer

INSTALLATION NOTES )
Line Iﬂt1 Common A
Volt .

Provide overload protection and disconnect as required. o 1-g]2 + Het

CAUTION Equipment damage! NF2aus  /A\
Actuators may be connected in parallel.
Power consumption must be observed. On/Off Wiring for 24 VAC/DC

Actuators may also be powered by 24 VDC.

W194_NF

For end position indication, interlock control, fan startup, etc., 120 VAC
NF24-S US incorporates a built-in auxiliary switch: 1 x SPDT, 7A (2.5A) L1 N e [ H 1 Neutral
@ 250 VAC, UL listed, adjustable 5° to 85°. A

L2 H —O\O—I 2 Hot
APPLICATION NOTES Q

Meets cULus or UL and CSA requirements without the
need of an electrical ground connection.
NF120US 2\

WARNING Live Electrical Components!
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

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 ‘
electrical components could result in death or serious injury. N st
%]
S2

S3—e o o
3-8 51085

WO003-NF-08

PG> P>X

w224

NF...-S US

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

y /[ 4
BELIMO

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

LISTED
CefE

TEMP. IND. & u

REG. EQUIP. ¢ s

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

Feedback output

21010 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, 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]
Ambient temperature -22° Ft0 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

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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Dimensions with 2-Way Valve

1

glﬁl_
@

Valve Nominal Size Dimensions (Inches)
Valve Body COP Inches DN[mm] A B C D F
B219VS ‘ 400 ‘ % ‘ 20 ‘7.00‘2.00‘8.00‘ 3.37 ‘ 6.25
B220VS 200 % 20 |7.00[2.00]8.00| 3.37 | 6.25

Dimensions with 3-Way Valve

l
I

Valve Nominal Size Dimensions (Inches)
Valve Body COP  Inches DN[mm] A B € D E F
B320vs | 75 | % | 20 |7.00/2.00]/8.00]3.56]1.88] 3.86
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BELIMO

NF Actuators, Multi-Function Technology

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.

D el X

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

24 VAC Transformer A AA‘ 2
|
o
Line . |4 BIk (1)| Common §
Volts L | Red (2)[+ Hot
! 5000
o S
Control Signal
4t020mh or2to 10vDC () — 17| Wht (3 v; tnput, 210 10v
|4{ Pk (8)] Y5 Input
|41 Grn (5)| U Output, 2t 10v
CCW CwW
VDC/4-20 mA
24 VAC Transformer &A‘A (:
o
Line |-: Blk (1) | Common - §
Volts |- Red (2) [ Hot +
A |
[ I Wht (3) | Y1 Input
v
@—— |1{ Pnk (4)| Y2 input
2torovoc) — /AN )
Feedback Signal (+) 1= Org (5) [ U output 210 10v
Diroction o rotaton swich
aE ©
. Al [ial
=
Floating Point
:\
24 VAC Transformer (AC only) A‘A Z‘
Li - 14 Bk (1 5
ine ’ U] 3
Volts : 14+H Red (2)|+ Hot
by 'E =177 Wht (3)] Y nput
Posclgg |11 Pnk (4)] Y, Input
(+) | 0Org (5)| U Output
[aJA]
PWM
24 VAC/DC Transformer A&‘ A ;:
(=3
Line 1HBIk (1) §
Volts TI Red (2)| Hot
2
Position (<) = o—| Wht (3)|Y Input
| Pnk (4)|Y2 Input
Feedback VDC R | org (5| U Output
ala
Two Position
24 VAC Transformer (AC Only) ‘ A <:
o
=}
Line * |==H Blk (1)] Common 2
Volts . : 14 Red (2)|+ Hot
e |j B
]
i = c
Control Signal
210VDC or 41020 mA () _‘_'oon |1 Wht (3)] Y4 Input, 2 to 10V
é ‘5,4%“ I Pnk (4)]Y; Input
F i a b c
Min* 0% <} ||
Mid* 50% <J ||
Max* 100% <] Al |~
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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NF Actuators, Multi-Function Technology

y /[ 4
BELIMO

Models
NFX24-MFT95-X1

Technical Data

MFT [
LISTED

CE . (W
REG, EQUIP. © us

Control MFT
Control signal 0-135Q
Power supply 24 VAC + 20% 50/60 Hz

24 VDC + 20% / -10%

Power consumption

running
holding

6.5W

3w

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°

Dimensions with 2-Way Valve

1

glﬁl_
@

Valve Nominal Size Dimensions (Inches)
Valve Body COP Inches DN[mm] A B C D F
B219VS ‘ 400 ‘ % ‘ 20 ‘7.00‘2.00‘8.00‘ 3.37 ‘ 6.25
B220VS 200 % 20 |7.00[2.00]8.00| 3.37 | 6.25

Dimensions with 3-Way Valve

|

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 Valve Nominal Size Dimensions (Inches)
sec @ -22°F [-30°F] Valve Body COP Inches DN[mm] A B C
Ambient temperature -22° F 10 122° F [-30° C to 50° C] B2ovs | 75 | % | 20 |7.00]2.00]8.00/3.56]1.88] 3.86
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
<] used with the W973, W7100 and T775 controllers
INSTALLATION NOTES
24 VAC Transformer g M-n-m"ﬁ?%ﬁs-mn §
i . {} 24 VAC Transformer IPIolel:\liomellelr 2
Provide overload protection and Line 1 BIk (1) | common
disconnect as required. Volts L |t Red(2) | +Hot f Line 14 Bk (1) | Common
Volts | Red (2) | + Hot
A Actuators and controller must have A\ ® Hwme|w A AN
separate transformers. Sorics 90 e |5 AN O @ —e—Hwme|w 4o
. . Controller | wht (4) | R
Consult controller instruction data for ® @ @I Wht(5) | B changeover [@HEHE® .
more detailed information. |+ Wht (6) | 5 ouput21o 100 Conroller |-+ Wht (5) | B
. . | Wht (6) | ‘U5’ Output 210 10 VDC
. S 90 high limit trol - 280 Q -
Resistor value depends on the type of eries mh Tiah Tmieonte WFT95 US 5 Fy———
controller and the number of - : ;
f p Wiring Multiple Actuators to a Series 90 Controller ;
actuators. No resistor is used for one 9 d )[R
actuator. Honeywell® resistor kits may 24 VAC Transformer g - S
also be used. Line 18Kk (1) | Common ®— w‘ \ T675A
A To reverse control rotation, use the Volts — [Ret @ | +Hot 2N AC—@H®AT] Homing Wermup
reversing switch. ® Hlwne e | w ﬁ Wors, w100
. SRh:sri\;itr:)gr ® ;__ Wit (4) R Controller
Override A ® |+ Wht (5) | B f}
Switch A Switch B Damper Position A Series 90 1471 Wht (6) | ‘U5’ Output 2t0 10VDC -
Controller ~ Line |4 Bk (1) | Common
e — | ——o— Damper Open é -MFT95 US Volts |4{ Red (2) | + Hot ﬁ
——0— | — o o— Damper Closed Li 1Q
ine 1} BIk (1) | Common 1l wht 3) | w A
e e e | Vot s ot ||| L el | 4] e
’ 3 5100 &+ Wht(5) | B
AM VAC Transformer No. of :'_ Wht (3) | W A 4 768 Q YYY | whe (6) | U5’ Output210 10 VOC
_ 2 7 140 O |+1{ Wht (4) | R Resistor Kit No. ZG-R06 14 other
Line |11 Blk (1) | Common = 71.5Q |+ Wht(5) | B actuators -MFT95 US
Volts |1 Red (2) | + Hot 4 4758 1 5
A AN R T ‘Ll[he‘! 1| Wht (6) | o tuuizo ot Used with the W973 and W7100 controllers
1 wht 3) | w Resistor Kit No. ZG-R03 -MFT95 US
1350 | |~<4—p— | Wht(4) R Wiring Multiple Actuators to a Series 90 Controller Honeywell Q2094
|7 Wht (5) | B using a Minimum Position Potentiometer Minimum Position
|+ Wht (6) | ‘U5’ Output2t0 10VDC S963A . A 24 VAC Transformer Potentiometer
~ Minimum Position b=y
24 VAC Transformer -MFT95 US A 24 VAC Transformer Potentiometer 2 Line :l: |4 Blk (1) | Common
_ - Volt Red (2) | + Hot
Line |11{ Bk (1) | Common VL|::e : :{Ikd :12; Conmon f}o sf} : el (2) | +Ho A
Volts [+ Red (2) | + Hot ofts ed (2) | + Hot Z}
jj D:A A | e O RN e <
) WHe—e- - wht(3) | w ® ® W—o—I/wht (3)| w ®—®-Hw I @)
Line —]| ® Ll wn | - i I-H wht (4| B o 7 |1{ Wht (5) | B
Volts — B _ |4 Wht (5) | B Resistor f |1 Wht (6) | ‘U5 Output 210 10VDC
@pe—el W) | B = | " AT e
& Controller || Wht (6) | ‘U5’ Output2t0 10VDC @X A Wht (6) | ‘U5 Output 210 10 VDG Warmup -MFT95 US
MFTo5 U O1r0 .

H205 Change- Occupied
over Controller Contact

Low Limit Control

©
)
24 VAC Transformer =
y - AN £\
Vol:: : :Ikd (;) (:on:non Line 1QlBik (1) | common Line | Blk (1) | Common
_— ed (2) | + Hol f Volts 1+ Red (2) | + Hot A Volts | Red (2) | + Hot f}
& W—WE 7| Wht (3) | W A -l wi )| w A & 14| wnt 3) | w A
Series 90
Controller l Wht(4) | R &——|-—1{Wht (4) | R ¢! Wht (4) | R
| Wht (5) | B > | Wt (5) | B o Wht (5) | B
Series 90 low limit control | (J| WhE (6) | ‘05 Ouut2to 0u0C YYY I wht (6) | ‘U5 outpur2tot0voc YVYY |- Wht (6) | U5 ouput2o tovne
135 Q for 0 to 50% control To oth
280 ©2 for 0 to 100% control -MFT95 US oers -MFT95 US actuators -MFT95 US
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AF Actuators, On/0ff

y /[ 4
BELIMO

LISTED °
C€Fa®

TEMP. IND. &

REG. EQUIP. © us

Models

AF24 US

AF24-S US w/built-in Aux. Switches
AF120 US

AF120-S US w/built-in Aux. Switches

Technical Data

Control On/Off
Power consumption
AF24(-S) US running |5 W
holding [1.5 W
AF120(-S) US running |6 W
holding|2.3 W

Transformer sizing
Electrical connection
(-S model has 2 cables)

10 VA, class 2 power
%" conduit connector
3 ft [1m], 18 GA appliance cables
Electrical protection 120 V 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 sec. independent of load

spring | <20 sec.

Ambient temperature -22° F t0 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)

AF...-S US

Auxiliary switches 2 x SPDT, 7A (2.5A) @ 250 VAG, UL listed,
one switch is fixed at +5°, one is adjustable

25° 10 85° (double insulated)

* Dual Mounted Actuators

Dimensions with 2-Way Valve

T
=

i
/Y|
A

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

*B239VS 400 1% 40 7.50 | 3.00 | 8.00 | 4.37 | 6.25
*B240VS 50 1% 40 7.50 | 3.00 | 8.00 | 4.75 | 6.25
*B249VS 200 2 50 8.00 | 3.00 | 8.00 | 4.68 | 6.25
B219VSS 1000 Y 20 6.70 | 2.00 | 8.00 | 2.25 | 6.25
B224VSS 1000 1 25 7.00 | 2.00 | 8.00 | 3.37 | 6.25

B232VSS 400 1% 32 7.25 | 2.00 | 8.00 | 3.97 | 6.25
*B232VSS | 1000 1% 32 7.25 | 2.00 | 8.00 | 3.97 | 6.25
*B239VSS | 1000 1% 40 6.70 | 3.00 | 8.00 | 4.37 | 6.25
*B249VSS | 400 2 50 8.00 | 3.00 | 8.00 | 4.68 | 6.25

Dimensions with 3-Way Valve

Valve Nominal Size
Inches DN[mm] A B ¢ D E F

Dimensions (Inches)
Valve Body COP

B325VS 75 1 25 |7.00(2.00(8.00|3.56|1.883.86
B332VS 75 1% 32 |7.00(2.00|8.00(4.13{2.07|6.25
B325VSS 200 1 25 |7.00|2.00|8.00|3.56(1.88|3.86

B332VSS 200 1% 32
*B340VS 75 1% 40
*B350VS 75 2 50

7.00|2.00|8.00(4.13|2.07|6.25
7.00{3.00{8.00(4.44|2.25|6.25
7.00]3.00|8.00{5.38|2.75]|6.25

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

AF Actuators, On/0ff

INSTALLATION NOTES

Provide overload protection and disconnect as required.

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

Actuators may also be powered by 24 VDC.

For end position indication, interlock control, fan startup, etc., AF24-S
US incorporates two built-in auxiliary switches: 2 x SPDT, 7A (2.5A)
@ 250 VAC, UL listed, one switch is fixed at +5°, one is adjustable 25°
to 85°.

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& & & PBEX

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

24 VAC Transformer §
Line | 1 Common
V°"5:l l: o—|ﬁ2 + Hot A
AF24 US A
On/Off Wiring for 24 VAC/DC
120 VAC g
A L1 N = a=H1 Neutral =
L2 H —O\O—I 2 Hot
AF120Us /A
On/0ff Wiring for 120 VAC
x
2
AAVAVANS

Auxiliary Switches

S1

NC
S2

S3—e 5°

A

NO
4
s4
NC
H1-S5
S6—e
s6—e

v, o 25°10 85°

AF.-SUS /A
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AF Actuators, Multi-Function Technology BELIMO

Dimensions with 2-Way Valve

1

MF I WARRANTY
LISTED °
C€Fa®
TEMP. IND. &
REG. EQUIP. © us

glﬁl_
@

!\vFI34dI\%$ Us S - V:IaIVt:lNom[:r':a[I Sizt]a . Din;ensiugs(lncl{;es) .
. . alve Body nches mm
ﬁgm%%%ss w/built-in Aux. Switches B224VS | 400 1 25 |7.00]2.00]8.00(337|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 11 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 2 to 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) B219VSS | 1000 % 20 |6.70|2.00(8.00|225|6.25
Power supply 24 VAC = 20% 50/60 Hz B224VSS 1000 1 25 |7.00]2.00]|8.00|3.37|6.25
24 VDG £ 10% B232vSS | 1000 | 1% 32 |7.25[2.00|8.00|3.97]6.25
Power consumption  running|6 W *B232VSS | 1000 | 1% 32 |7.25/2.008.00|3976.25
holding 2.5 W *B239VSS | 1000 | 1% 40 |6.70|2.008.00 |4.37|6.25
Transformer sizing 10 VA, class 2 power *B249VSS 400 2 50 8.0012.0018.001!4.68]6.25
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 ke for 2 to 10 VDC (0.1 mA) | 1 I
500 @ for 4 to 20 mA
750 Q for PWM
1500 @ for on/off and floating point L:
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 /¥ switch I
Position indication visual indicator ‘
Manual override hex crank
Running time control | 150 sec. independent of load
spring | <20 sec. -
Ambient temperature -22° F t0 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) Valve Nominal Size Dimensions (Inches)
Valve Body COP  Inches DN[mm] A B C D E F
AF24-MFT-S US B325VS 75 1 25 |7.00|2.00(8.00(3.56|1.88|3.86
Auxiliary switches 2 x SPDT, 7A (2.5A) @ 250 VAC, UL listed, B332V§ 75 1% 32 |7.00(2.00|8.00(4.13(2.07 (6.25
one switch is fixed at +5°, one is adjustable *B325VS 200 1 25 |7.00/2.00|8.00|3.56(1.88|3.86
25° to 85° (double insulated) *B332VS 200 1% 32 |7.00(2.00(8.00(4.13|2.07|6.25
* Dual Mounted Actuators *B340VS 75 1% 40 |7.00|2.00(8.00|4.44(2.25(6.25
*B350VS 75 2 50 |7.00]2.00[8.00(5.38]|2.75]|6.25
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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 () — o—I1+H @ |Ynput
observed. Feedback VDC (+) ————— | (5) | U Output
& Actuators may also be powered by 24 VDC. cow cw e
é IN4004 or IN4007 diode (IN4007 supplied, Belimo part number
40155). 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 7] ()| 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 — () -l (3) | Y nput
3 I
Feedback VDC | (5) | U Output
APPLICATION NOTES “
‘ The ZG-R01 500 Q resistor converts the 4 to 20 mA control signal to C—C%C—W wET
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 8
A WARNING Live Electrical Components! > g
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 field wiring.
or other individual who has been properly trained in handling live electrical components | K H | |7———= || Theacuator 1 dsigned o recognize e rectf
perform these tasks. Failure to follow all electrical safety precautions when exposed to live | voltage as an opposite control signal request.
electrical components could result in death or serious injury. Hot com .
\ T |+=H Blk (1)| Common
..MFT;lbcltua(‘?'r‘s are — ] | Red (2)|+ Hot
compatible wi
comsctcmsure triac j J_ | Wht 3) Y |ll|]lll
source and triac sync I
type controllers. A . I I Wht (5) U outpm (Grn)
A ccw cw
1{$ ...MFT US
B;n | _w_
Controller ° Position
| Feedback
________ d
Floating Point control
24 VAC/DC Transformer A g
Line . |==={ Blk (1)| Common
Volts .--'-; 5009' Red (2)[+ Hot A
i_rj 1/4 watt
Control Signal (=) == !
21010 VDC +) —o—| Wht (3)|Y Input 2 to 10V
2o 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
B e e e sy - MFT US
Propotional 2 to 10 or 4 to 20 mA control signal
£
=
x
AVAVAVANE:
st z
'yl
: S2.
1 S3—e o
1| SN
g "sTTo 25° to 85°
AF24-MFT-S US A
Auxiliary Switches
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AF Actuators, Multi-Function Technology BELIMO

High Limit Control Typical wiring diagrams for multiple actuators
x INSTALLATION NOTES | used with the W973, W7100 and T775 controllers
24 VAC Transformer g Minimerz\??’gsition 8
] ) 24 VAC Transformer Potentiomet =
A Provide overload protection and Line Ak )| common VAN i
disconnect as required. Volts L |-t Red (2) | +Hot Line [ Blk (1) | Common
zfl Volts |+ Red (2) | + Hot
@ Actuators and controller must have AN AN
separate transformers @ e W @
P ' Soiee0 |® —————— I/ Wn@ R ®@—y—Ifjmelv A
; ; |41 Wht (4) | R
A Consult controller instruction data for ® @ @® |11 Wht(5) | B et [DOHE Al (5) "
more detailed information. [-Hf{ Wht (8) | 5 ouput21o 1o voC olle | o :6;
. RIS t ‘U5’ Output 210 10 VDC
. S 90 high limit trol - 280 Q -
Resistor value depends on the type of eres e Imieonte MFT95 US A gy———
controller and the number of - : ;
. . Wiring Multiple Actuators to a Series 90 Controller .
actuators. No resistor is used for one 9 d | e
actuator. Honeywell® resistor kits may 24 VAC Transformer g ® | |- Qecupie
e [ | -
also be used. Line A Bik (1) | common oH OO I——
A To reverse control rotation, use the Volts ITRed @] + ot /8 ®F— @M@ | Mormneteme
reversing switch. , é wors. w100
) @ I Wht (3) | W Controller
. Resistor ® [T Wht (4) | R
Override A ® |4 Wht (5) | B Q
Switch A Switch B Damper Position A Series 90 |51 Wht (6) | ‘US' Output 210 10VDC -
Controller ~ Line |4 Bk (1) | Common
_./._ ——0— Damper Open f -MFT95 US Volts | Red (2) | + Hot ii
— o o | —o o Damper Closed U N
ine I3 BIk (1) | Common 1H wht 3) | w A
e s | | vt T o | || [l [ i o o
ol ¢ |-l wht ) | B
3 910 Q
A% VAC Transformer No. of ) 17 Wht (3) | W A 4 768 Q YYY -4 wht (6) | ‘U5’ Output210 10VDC
~ 2 3 120 O |41/ Wht (4) | R Resistor Kit No. ZG-R06 14 other
Line ——I1{Blk (1) | Common 2 715Q ¢ Wht(5) | B actuators -MFT95 US
Volts 1| Red (2) | + Hot 4 47.54 1 5
A AN T e ‘Ll{he‘! I Wt (B) | o opazeoe Used with the W73 and W7100 controllers
1-Hf wht 3) | w Resistor Kit No. ZG-R03 s -MFT95 US
135Q | |<—p——I|1piWht(4)| R Wiring Multiple Actuators to a Series 90 Controller Honeywell Q200A
|77 Wht (5) | B using a Minimum Position Potentiometer Minimum Position
|4-{ Wht (6) | ‘U5’ Output2to 10 VDC S963A A 24 VAC Transformer Potentiometer

Minimum Position

WO019

Az‘ VAGC Transformer -MFT95 US A 24 VAC Transformer Potentiometer Line :I: | Blk (1) | Common
. Volts |+ Red (2) | + Hot i}
Line 1 BIk (1) | common Line |17 11Blk (1) | Common j f @)
Volts I4-{{ Red (2) | + Hot é volts — 17| ed @)+ Hot @ @O ® Wht (3) | w A
A Controller %

|
1
— | Wht (4) | R
L @-o—e- 1| wht(3) | w ®E®®w I wint (3) | W ! @
ine & ——Hwn@| A |-+ Wht (4) | R s |-+ wnt (5) | B
Volts B - |4 Wt (5) | B "esis";;n W h . |11 Wht (6) | ‘U5’ Output210 10 VDC
A T ee N 147{ Wht (6) | ‘U5’ Output 210 10 VDC 775 T6754 Homing
Controller 1<) Wht (6) | ‘U5 Output 210 10UDC A A Warmup -MFT95 US
- -MFT95 US
MT95 US ©FoI®] [OT-O

H205 Change- Occupied
over Controller Contact

Low Limit Control

WO016

A 24 VAC Transformer f

Li - .
V(:: | :Ik|1 (12) CnHm;non Line 1A ik (1) | common Line | Blk (1) [ Common
| ed (2) | + Hol f Volts 14 Red (2) | + Hot A Volts | Red (2) | + Hot f}
@ @ ®WE @1 Wht@) | W A -l w3y | w A @ 14 wnt 3) | w A
Series 90
Controller l Wht(4) | R |- Wht (4) | R | Wht (4) | R
| Wht (5) [ B ol Wht (5) | B [ 3 Wht (5) | B
Series 90 low limit control | J] Wt (6) | U5 Dupt2totovne YVYY -5 wht (6) | u5 oupu2t0 0v0c YYY [ wht (6) | ‘5 ouput2to 10u0c
135 Q for 0 to 50% control To oth
280 © for 0 to 100% control -MFT95 US otators -MFT95 US actuators -MFT95 US
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BELIMO LM(B)X24-3-X1 Actuators, On/0ff, Floating Point

Dimensions with 2-Way Valve

PAGE7

WARRANTY

©
TISTED
9405
TEMP.IND. & cf us
REG. EQUIP.

Models
LMB24-3-X1 —o—
LMX24-3-X1 Valve Nominal Size Dimensions (Inches)
Valve Body COP Inches DN[mm] A B € D F Hi1 H2
Technical Data B2050VS-01| 50 ) 15  |6.75]2.00(6.75(2.25(4.00{9.75|8.50
Control On/Off, Floating Point B2050VS-02| 50 ) 15 |6.75(2.00(6.75(2.25(4.00|9.75|8.50
Power supply 24 VAC = 20% 50/60 Hz B2050VS-04| 50 2 15  [6.75]2.00(6.75(2.25(4.00{9.75|8.50
24 VDC £ 10% B2050VS-15| 50 ¥ 15 |6.75[2.00[6.75[2.25|4.00|9.75]8.50
Power consumption  running 1.5 W
holding|0.2 W
Transformer sizing 3 VA (class 2 power source) Dimensions with 3-Way Valve
Electrical connection ¥%” conduit connector B2y o
LMB24-3-X1 3 ft, 18 GA plenum rated cables 7 //> g
Overload protection electronic throughout 0° to 95° rotation
Input Impedance 600 Q
Angle of rotation 95°
Torque 45in-1b [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 150 9001 Valve Nominal Dimensions (Inches)
Size

DN
Valve Body COP Inches "l A B C D E F H1 H2

B315vS | 75| % | 15 |6.50]1.50]4.70]2.30]1.25]3.19]9.75/8.50

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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LM(B)X24-3-X1 Actuators, On/Off, Floating Point BELIMO

Wiring Diagrams

W266-08

24 VAC Transformer
< INSTALLATION NOTES A AN ¢
Line —— Blk (1) Common-
A Provide overload protection and disconnect as required. Volts TI Red (2)|+
A Actuators may also be powered by 24 VDC. aopen g o L wnt @[+ A
3
APPLICATION NOTES A A The indication of direction [~ %
is valid for switch position 1.
Meets cULus or UL and CSA requirements without the 15 vadior swiich postion @
need of an electrical ground connection.
A WARNING Live Electrical Components! 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
electrical components could result in death or serious injury.

W267-08

ﬁ 24 VAC Transformer

Line A ‘ Blk (1)| Common-

—
Volts _T_.)_I Red (2)] + ~
Y

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

LMX24-MFT-X1 Actuators, Multi-Function Technology

Models
LMX24-MFT-X1

Technical Data
Power supply

WARRANTY

©
TISTED
9405
TEMP.IND. & cf us
REG. EQUIP.

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

Power consumption

2W

Transformer sizing

3.5 VA (class 2 power source)

Electrical connection

Q3ft[im] Q10ft[3m] Q16 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 VDG (0.1 mA)
500 Q for 4 to 20 mA

750 Q for PWM

1500 Q for On/Off and Floating Point

Feedback 21010 VDC, 0.5 mA max
VDC variable

Angle of rotation 95°

Torque 45in-lb [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 secs)
Humidity 510 95% RH non-condensing (EN 60730-1)

Ambient temperature

-22° F 10 122° 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

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 Y 15 16.75]2.00] 6.75 |2.25]4.00|9.75] 8.50

Dimensions with 3-Way Valve

. pat
7 7 %
A7 g
5
7
Z 7
Z H2
i 7
7/ ///
/ ///
O —As===do_
4 S=====
( N\ H1 |
 N\e===F=="" "
N\
IN \\\\
N
N N,
N N\
‘ S \\\\
c BN N
AN N
S,
SN
N

Valve Nominal Size

Dimensions (Inches)
Valve Body COP Inches DN[mm] A B C D E F H1 H2
B315vS | 75| % | 15 |6.50]1.50/4.70]2.30[1.25[3.19]9.75/8.50
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LMX24-MFT-X1 Actuators, Multi-Function Technology

BELIMO

Wiring Diagrams

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

>
D
c 24 VAC/DC Transformer 2
Line | Blk (1)] Common
CV°"S ’ 14 Red (2)| Hot
- 1 ]_/ a
Position =) —| Wht (3)| Y Input
Feedback VDC (+) ——————| Org (5) | U Output
[a WA
On/0ff control
S
f 24 VAC Transformer g
Line [ | Blk (1) | Common -
b I Red (2) | Hot +
AN\
& | Wht (3) | Y1 Input
B
A A‘._| Pnk (4) | Y2 Input
210 10 VDC — 0Org (5) | U Output 2 to 10V
Feedback Signal
A [ala)
Floating Point
24 VAC Transformer g
Line e | Blk (1)] Common
Volts : Red (2)|+ Hot
A 7215000
1€241/4 watt
Control Signal (-)=4 *7*
41020 mA (+)——&————IT1{ wht (3)| Y; Input, 2to 10v
21010 VDC
|+ Org (5) | U Output, 2to 10V
AN
VDC/4-20 mA
S
f 24 VAC Transformer (AC only) g
i * |+== BIk (1)| Common
e AN 1|
olts 1= | H Red ()| + Hot
Loy
Position o F 111 wht (3)] Y Input
Feedback VDC (+) — |1 Org (5) | U Output
aya)

PWM
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BELIMO

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

Models

NMB24-3-X1
NMX24-3-X1

LISTED

TEMP.IND. & ¢
REG. EQUIP.

Technical Data

Control 0n/0ff, Floating Point
Power supply 24 VAC + 20% 50/60 Hz
24 VDG + 10%
Power consumption  running|2.0 W
holding|0.2 W

Transformer sizing

4 VA (class 2 power source)

Electrical connection
NMB24-3-X1

3 ft, 18 GA plenum rated cable
%" conduit connector

Overload protection

electronic throughout 0° to 95° rotation

Input Impedance

600 @

Angle of rotation

max 95°, adjustable with mechanical stop

Torque

90in-Ib [10 Nm]

Direction of rotation

2D

reversible with ™/ switch
=CCW with decreasing control signal (10-2V)
=CW with decreasing control signal (10-2V)

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

Dimensions with 2-Way Valve

PAGE7

nn

e 3 ! o
\
o —
Valve Nominal Dimensions (Inches)
Size

Inches L] A B C D F H1 H2

Valve Body COP T

B219VS | 400 % 20 |6.70(2.00|8.00(3.00|6.25|9.75|8.50

B220VS | 400 Y 20 |6.70(2.00|8.00(3.12|6.25|9.75|8.50
6.70(2.008.00(2.25|6.25|9.75| 8.50

B2050VSS-15/1000| % 15
B219VSS |1000| % 20 ]6.70/2.00)8.00(3.00]6.25]9.75|8.50

Dimensions with 3-Way Valve

— s
Y " %
A7 g
5
7
4 4
7 Y
4 7 H2
7 Vi
7 ///
/ ///
O === _
4 S====
( \ H1 |
| N\===F=F="
\
IN \\\\
\
N \
N AN
‘ S \\\\
c BN N
AN N
A
RN
N \/
s

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

B320VS ‘75‘ % ‘ 20 ‘6.70‘1.50‘6.88‘2.82‘1.62‘3.15‘9.75‘8.50
B325VS | 75| 1 25 |7.00/1.50(6.88|3.56/1.88|3.15]9.75/8.50
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NM(B)X24-3-X1 Actuators, On/0ff, Floating Point

BELIMO

»>< INSTALLATION NOTES

A Provide overload protection and disconnect as required.

A Actuators may also be powered by 24 VDC.

APPLICATION NOTES

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

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.

W266-08

24 VAC Transformer ‘
A N

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

a
2 doees & el @)

A\ /M The indication of direction |~ 9

is valid for switch position 1. _®'

0n/0ff control

W267-08

24 VAC Transformer
A _A‘

Line

Volts _I;

W@+ »

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

M The indication of direction |~ %

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.
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BELIMO

NMX24-MFT-X1 Actuators, Multi-Function Technology

Models
NMX24-MFT-X1

Technical Data
Power supply

LISTED

TEMP.IND. & ¢
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

Q3ft[im] Q10ft[3m] Q16 ft [5m]
18 GA plenum rated cable
¥” conduit connector

Overload protection

electronic throughout 0° to 95° rotation

Input Impedance

100k Q 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

Dimensions with 2-Way Valve

PAGE7

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

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

Feedback

2t0 10 VDC, 0.5 mA max
VDC variable

Angle of rotation

max 95°, adjust. with mechanical stop
electronically variable

Torque

90 in-Ib [10 Nm]

Direction of rotation

reversible with /A switch

Position indication

reflective visual indicator (snap-on)

Manual override

external push button

Running time 150 seconds (default)
Variable (45 to0 170 secs)
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 <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 3-Way Valve
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Valve Nominal Dimensions (Inches)
Size
DN
Valve Body COP Inches T A B C D E F H1 H2

B320VS ‘75{ % ‘ 20 ‘6.70}1.50‘6.88‘2.82‘1.62‘3.15‘9.75‘8.50
B325VS | 75| 1 25 |7.00[1.50/6.88|3.56|1.88]3.15/9.75/8.50
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BELIMO

Wiring Diagrams

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

>
D
c 24 VAC/DC Transformer 2
Line | Blk (1)] Common
CV°"S ’ 14 Red (2)| Hot
- 1 ]_/ a
Position =) —| Wht (3)| Y Input
Feedback VDC (+) ——————| Org (5) | U Output
[a WA
On/0ff control
S
f 24 VAC Transformer g
Line [ | Blk (1) | Common -
b I Red (2) | Hot +
AN\
& | Wht (3) | Y1 Input
B
A A‘._| Pnk (4) | Y2 Input
210 10 VDC — 0Org (5) | U Output 2 to 10V
Feedback Signal
A [ala)
Floating Point
24 VAC Transformer g
Line e | Blk (1)] Common
Volts : Red (2)|+ Hot
A 7215000
1€241/4 watt
Control Signal (-)=4 *7*
41020 mA (+)——&————IT1{ wht (3)| Y; Input, 2to 10v
21010 VDC
|+ Org (5) | U Output, 2to 10V
AN
VDC/4-20 mA
S
f 24 VAC Transformer (AC only) g
i * |+== BIk (1)| Common
e AN 1|
olts 1= | H Red ()| + Hot
Loy
Position o F 111 wht (3)] Y Input
Feedback VDC (+) — |1 Org (5) | U Output
aya)

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

LISTED

. 9405
TEMP.IND. & ¢
REG. EQUIP.

Models

AMB24-3-X1
AMX24-3-X1

Technical Data

Control 0n/0ff, Floating Point
Power supply 24 VAC + 20% 50/60 Hz
24 VDG + 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-Ib [20 Nm]

Direction of rotation reversible with 7/ 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

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

Dimensions with 2-Way Valve

~
w
g
a

—o —

Valve Nominal
Size

Inches o] A B C D F H1 H2

Valve Body COP il
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
7.00|2.00|8.00|3.37(6.25(9.758.50

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

]
g
T

Valve Nominal Dimensions (Inches)
Size
Valve Body COP Inches [m] A B C D E F H H
B320VS 75 % 20 |6.70{1.50(6.88|2.82(1.62|3.15(9.75(8.50
B325VS 75 1 25 |7.00{1.50|6.88|3.56(1.88|3.15/9.75(8.50
B332VS 75 1% 32 17.00{2.00{7.48]4.13|2.07|3.46/9.75/8.50
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AM(B)X24-3-X1 Actuators, On/0ff, Floating Point

BELIMO

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.

D QB B> X

W259-08

24 VAC Transformer ‘
A A

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

a
2 doees & el @)

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

0n/0ff control

W260-08

A 24VACTransformerA ‘

Line

Volts _I;

®  Wwn @ »

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

A\ 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.
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BELIMO

AMX24-MFT-X1 Actuators, Multi-Function Technology

Models

AMX24-MFT-X1
AMX24-MFT95-X1

Technical Data

.
SP- CE€ [, .®
REG. Equtn © d

Power supply

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

Power consumption

AW (1.25 W)

Transformer sizing

6 VA (class 2 power source)

Electrical connection

Q3ft[im] Q10ft[3m] Q16 ft [5m]
18 GA plenum rated cable
%" conduit connector

Overload protection

electronic throughout 0° to 95° rotation

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
VDC variable

Angle of rotation

max 95°, adjust. with mechanical stop
electronically variable

Torque

180 in-Ib [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 secs)
Humidity 510 95% RH non-condensing (EN 60730-1)

Ambient temperature

-22° F 10 122° 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 <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

o —
Valve Nominal Dimensions (Inches)
Size
DN
Valve Body COP Inches o 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

]
g
T

Valve Nominal Dimensions (Inches)
Size
ValveBody COP Inches [3:] A B C D E F H H
B320VS 75 % 20 |6.70{1.50(6.88|2.82|1.62(3.15(9.75|8.50
B325VS 75 1 25 |7.00/1.50(6.88(3.56/1.88|3.15(9.75|8.50
B332VS 75 1% 32 17.00]2.00{7.48|4.13|2.07(3.46|9.75|8.50
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Wiring Diagrams
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A\
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/A
/o
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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.

>
D
c 24 VAC/DC Transformer 2
Line | Blk (1)] Common
Volts ’ I+H Red (2)| Hot
& U,
Position ) —| Wht (3)| Y Input
Feedback VDC (+) ——————| Org (5) | U Output
[a WA
On/0ff control
S
f 24 VAC Transformer g
Line [ | Blk (1) | Common -
Volts |41 Red (2) | Hot +
A
& \O—I Wht (3) | Y1 Input
125 B
A‘.—| Pnk (4) | Y2 Input
210 10 VDC — 0Org (5) | U Output 2 to 10V
Feedback Signal
A [ala)
Floating Point
24 VAC Transformer g
Line e | Blk (1)] Common
Volts . Red (2)|+ Hot
A 7215000
12174 watt
Control Signal (-)=4 *7*
4to20mA (+) ——8————| T Wht (3)| Y; Input, 210 10V
21010 VDC
|+ Org (5) | U Output, 2to 10V
AN
VDC/4-20 mA
S
f 24 VAC Transformer (AC only) g
Line * C |=H{ Blk (1)[ Common
Volts 19— |1 Red (2)| + Hot
Loy
Position ) — F 111 wht (3)] Y Input
Feedback VDC (+) — |1 Org (5) | U Output
aya)

PWM
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BELIMO AMX24-MFT-X1 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 B Minimay mesition §
) ) A 24 VAC Transformer ' Potentiometer B
Provide overload protection and Line -3 Bik (1) | Common
disconnect as required. Volts L | 1lRed(2) ] +Hot Line I BIk (1) | common
ZE& Volts |4 Red (2) | + Hot ﬁ
Actuators and controller must have é
separate transformers ® e w A é
P : Series90 |@)l—|1{ Wht(4) R ® W I wt@) | w A
@ Consult controller instruction data for ® @ @I Wht (5) | B cnite s (@) ! Wht (4) | R
more detailed information. I+ Wht (6) | 5 ouput2to ovDG woll | m: ::; B
. Series 90 high limit trol - 280 Q - ‘U5’ Output 20 10 VDC
Resistor value depends on the type of e et MFT9S US 5 P95 US
controller and the. number of Wiring Multiple Actuators to a Series 90 Controller | .
actuators. No resistor is used for one 1 |Resie?
actuator. Honeywell® resistor kits may 24 VAC Transformer £ ® - Qesus
also be used. Line 1} Bk (1) | Common ®_ L,—l‘ Honeywell T675A
A To reverse control rotation, use the Volts I Red @) | ot oy A ®F—[@ar@] 4| Mo Wermep
reversing switch. , é Wera, w100
_ [@) [T wht 3) | W Contraller
" Resistor ® |7 Wht(4) | R
Override A ® 14l wht (5) | 8 C
Switch A Switch B Damper Position A Series 90 |71 Wht (6) | U5’ utput2to 10VDC - .
Controller ~ Line | Blk (1) | Common
o o— | —o—eo— Damper Open é -MFT95 US Volts | Red (2) | + Hot ﬁ
—o o | —o o Damper Closed L e
ine |71 Blk (1) [ Common | Wht (3) | W A
T ek ot i st Ut el pstenand v || Vols I RN | = o R pU N iy
L 3 9100 @-|-— Wht(5) | B
A 24 VAC Transformer ac':\?'atoofrs Resistance I Wht (3) | W A £ 1680 v V y | Wht (6) | U5 Ouput21o 10V0C
~ 2 5 | 1400 | |41/ Wht (4) | R Resistor Kit No. ZG-R06 15 other
Line ——I41Blk (1) | Common = 715Q &—|+H Wnt(5)| B actuators -MFT95 US
Volts (1l Red (2) | + Hot 4 4759 1 5
A A 5 g;.gn ‘L Xhe‘! ! Wht (6) | 6 Ouputzto 010 Used with the W973 and W7100 controllers
1| wht 3) | w ‘ Resistor Kit No. ZG-R03 s -MFT95 US
1850 | | —p I Wht(4) IR Wiring Multiple Actuators to a Series 90 Controller Honeywell G209A
[+ Wht (5) | B using a Minimum Position Potentiometer Minimum Position
I-: Wht (6) | ‘U5’ Output 210 10 VDC S953A A 24 VAC Transformer otentiometer

Minimum Position

WO019

nsformer

24VACT : ]
24 VAC Transformer -MFT95 US A ra Potentiometer Line :l: |41{BIk (1) | Common
. Volts | Red (2) | + Hot
iﬂ]:‘ ] R I e oo | |14 £ £
olts e +Ho
Volts I44{ Red (2) | + Hot d A
A\ || e OIolo) ww|w A

|
1
oo HE ® @fe— I-Hjwht @) | R
Line @) -Hiwnt @) | w ®©®@-y—Ijume)|w T g
|+{ wht (4) | R - I
L Hwnt@) | R ® @ shuming
Volt: ® Resistor .
olts —o—oE-;I-— wht (5) | B s @) | Wht (5) | B Wers wrioo ool [-7{ Wht (6) | ‘U5 output2t0 10 vDC
- || Wht (6) | ‘U5’ Output 210 10 VDG 775 T675A Morning _MFT95 US
Controller |4+ Wht (6) | ‘U5’ Output 210 10VDC Warmup 95
> -MFT95 US

-MFT95 US |.@ O_| '_O

H205 Change- Occupied
over Controller Contact

Low Limit Control

©
24 VAC Transformer g
. S A\ £\
v(:::: : :Ikd (12) Con:non Line | Bk (1) | Common Line | Blk (1) | Common
_— ed (2) | + Hol f Volts 1! Red (2) | + Hot A Volts | Red (2) | + Hot ZE
& W—WE [ Wht (3) | W é 1l w3y | w A & 144 wht 3) | w A
Series 90
Controller l Wht (4) | R &——|11{Wht (4) | R STy Wit | R
| Wht (5) | B o 1-H wnt 5) | B ¢ Wht (5) | B
Series 90 low limit control | Wht (6) | U5 Quput2100v0C vvv | Wht (6) | ‘U5’ Output2to 10 VDC V VV | Wht (6) | ‘U5’ Output 210 10VDC
135 Q for 0 to 50% control To oth
280 Q for 0 to 100% control -MFT95 US li’:ﬂgliis -MFT95 US aglaalz:s -MFT95 US
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GMB24-3-X1 Actuators, On/0ff, Floating Point

y /[ 4
BELIMO

Models
GMB24-3-X1
2xGMB24-3-X1

LISTED |
CE€ [ (W)
REG. EQUIP. il |

Technical Data

Control On/Off, Floating Point
Power supply 24 VAC + 20% 50/60 Hz
24 VDC + 10%
Power consumption  running |4 W
holding {2 W
Transformer sizing 6 VA (Class 2 power source)
Electrical connection Q3ft[im]

18 GA plenum rated cable
¥%” conduit connector

Overload 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 C22.2 No. 24-93,
CE acc. to 89/336/EEC

Noise level

<45 dB(A)

Quality standard

IS0 9001

Dimensions with 2-Way Valve

PAGE7

—o —

Valve Nominal
Size

Inches L] A B C D F H1 H2

Valve Body COP T

B239VS | 400 | 1% 40 |7.50(3.00(8.00{4.37|6.25|9.75|8.50

B249VS | 200 2 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

B239VSS | 1000 | 1% 40
B249VSS | 400 2 50 |7.503.00[8.00[4.68]6.25]9.75|8.50

Dimensions (Inches)

Dimensions with 3-Way Valve

7
PAGE11

Valve Nominal Dimensions (Inches)
Size
Valve Body COP Inches [3:1 A B C D E F HI H2
B340VS ‘ 75 { 1% ‘40 ‘7.00‘2.00‘8.00‘4.44‘2.25‘6.25‘9.75‘8.50
B350VS | 75 2 | 50 [15.00/8.00/8.00|5.382.75|6.25(9.25/8.50

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

GMB24-3-X1 Actuators, On/0ff, Floating Point

Dimensions with 2xGM... and 2-Way Valve

PAGE7

—o —

Valve Nominal
Size

ValveBody COP Inches °N A B C D F HI* H2*

[mm]

B240VS | 400 1% 40 |7.50(3.00(8.00(4.75|6.25|9.75|8.50
B250VS | 200 2 50 |15.00/3.00|8.00|5.37 (6.25|9.75|8.50
B265VS | 100 2% 65 |15.00/3.00|8.00|6.25(6.25|9.75|8.50
B280VS 50 & 80 [15.00{3.00(8.00(6.75(6.25(9.75(8.50
B249VSS | 1000 2 50 |[7.50(3.00(8.00({4.68(6.25(9.75(8.50

B265VSS | 200 | 2% 65 [15.00]3.00]8.00)6.25]6.25|9.758.50

Dimensions (Inches)

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

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

Dimensions with 2xGM... and 3-Way Valve

PAGE11

Valve Nominal Dimensions (Inches)
Size

Valve Body COP Inches = A B C D E F HI* H2
| 50 15.00/8.00/8.00]5.38]2.75/6.25]9.75]8.50

B350VS |200 2

W399

é 24 VAC/DC Transformer A

Line | Blk (1)] Common
A\Iolts ’ | Red (2)| Hot
Position () — [/:_| Wht (3) Y Input
F VDC (+) 1171 Org (5) | U Output
[a¥a)

On/0ff control

A 24 VAC Transformer A

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

A A \o—l Wht (3) | Y1 Input

A B£—| Pnk (4) | Y2 Input
2to10VDC

Feedback Signal —_ Org (5) | U Output 2 to 10V
A [ala)

5

W399

Floating Point

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.

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

800-543-9038 USA

866-805-7089 CANADA

203-791-8396 LATIN AMERICA / CARIBBEAN

4



GMX24-MFT-X1 Actuators, Multi-Function Technology

y /[ 4
BELIMO

Models

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

MFT =

LISTED
CE€ [ (W)
REG, EQUIP. © us

&

Technical Data

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 Q3ft[im]

18 GA plenum rated cable
¥%” conduit connector

Overload protection

electronic throughout stroke

Input impedance

100k Q 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 210 10 VDC, 0.5 mA max
VDC variable

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 t0 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

IS0 9001

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

PAGE7

—o —

Valve Nominal
Size

Inches il A B C D F H1 H2

Valve Body COP oy

B239VS | 400 1% 40 [7.50(3.00(8.00|4.37|6.25|9.75|8.50

B249VS | 200 2 50 |7.50|3.00|8.00|4.68(6.25[9.758.50
7.50(3.00(8.00(4.37|6.25|9.75|8.50

B239VSS | 1000 1% 40
B249VSS | 400 2 50 |7.50]3.00]8.00|4.68[6.25]9.75|8.50

Dimensions (Inches)

Dimensions with 3-Way Valve

PAGE11

Valve Nominal Dimensions (Inches)
Size
ValveBody COP Inches °N A B ¢ D E F HI H
[mm]
B340VS ‘75‘ 1% | 40 ‘7.00‘2.00‘8.00‘4.44‘2.25‘6.25‘9.75‘8.50
B350VS | 75| 2 | 50 [15.00/8.00{8.00(5.38(2.75(6.25(9.25|8.50

- Subject to change. © Belimo Aircontrols (USA), Inc.
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BELIMO

GMX24-MFT-X1 Actuators, Multi-Function Technology

Dimensions with 2xGM... and 2-Way Valve

PAGE7

—o —

Valve Nominal
Size

ValveBody COP Inches .°N A B ¢ D F HI* He*

[mm]
B240VS [400| 1% 40 [7.50(3.00]8.00|4.75({6.25|9.75|8.50
B250VS | 200 2 50 |15.00|3.00|8.00|5.37|6.25|9.75|8.50
B265VS [ 100 | 2% 65 |15.00/3.00|8.00|6.25|6.25|9.75]|8.50
B280VS | 50 3 80 |15.00| 3.00 | 8.00 [6.75|6.25|9.75 | 8.50
15.00{ 3.00 [ 8.00 [ 6.25 | 6.25|9.75 | 8.50

B265VSS | 200 | 2V 65
B280VSS | 100| 3 80 [15.00{3.00]8.00[6.75]6.25|9.75 | 8.50

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

Dimensions (Inches)

Dimensions with 2xGM... and 3-Way Valve

PAGE11

Valve Nominal Dimensions (Inches)
Size
DN * LoH
Valve Body COP Inches T A B C D E F Hi* H2

B350vS |200 2 | 50 [15.00/8.00/8.00]5.38]2.75]6.25]9.75]8.50

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

800-543-9038 USA

866-805-7089 CANADA

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.

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

é 24 VAC/DC Transformer A

Line |

g 1P

Position
Feedback VDC (+) —— |

) —

Blk (1)] Common
Red (2)| Hot

Wht (3)] Y Input
Org (5) | U Output

On/Off control

~ N

W399

f 24 VAC Transformer

A

Line e |
Volts |

A O Ne—
A BA%—I

2to10VDC [

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

Wht (3) | Y1 Input

Pk (4) | Y2 Input

Org (5) | U Output 2 to 10V

Feedback Signal f

[a Al

X

Floating Point

W399

24 VAC Transformer
Line - |
Volts H
7515000
19 11/4 watt
ig-

Control Signal (-)=* "7
4t1020mA  (+) ——1]

or
2to10VDC

Blk (1)] Common
Red (2)[ + Hot

Wht (3)| Y4 Input, 2 to 10V

Org (5) | U Output, 2 to 10V

[ANA]

W399

VDC/4-20 mA
A 24 VAC Transformer (AC only) §
Line T& | Blk (1)| Common
Volts . T_l | Red (2)| + Hot
Lo
APosition ) - F11{ Wht (3)[ Y Input
Feedback VDC (+) — |1 Org (5) | U Output
alla
PWM

203-791-8396 LATIN AMERICA / CARIBBEAN
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GMX24-MFT-X1 Actuators, Multi-Function Technology BELIMO

High Limit Control Typical wiring diagrams for multiple actuators
XINSTA LLATION NOTES ~ used with the W973, W7100 and T775 controllers
A 24 VAC Transformer g Minimﬁf‘??,ﬁsmon §
. . A 24 VAC Transformer Potentiometer 2
A Provide overload protection and Line 1A Bik (1) | common
disconnect as required. Volts || Red (2) | +Hot A Line 17| Blk (1) | Common

Volts | Red (2 Hot
Actuators and controller must have N ® s | w Py S R\
separate transformers. Series 90 1Ll wint ay | R ®A® —— | wht (3) | w @
!
!

> B b

. . Controller | Wht (4) | R
Consult controller instruction data for Wh (5) | B crangeover [@IEHE)|
. . . e Controller | Wht (5) | B
more detailed information. Wh (6) | "' upu2t0 1002 -l wt (6)
. " . t ‘U5’ Output 2 to 10 VDC
. Series 90 high limit control - 280 Q -
Resistor value depends on the type of MFT9S US A gy
controller and the number of - : :
. : Wiring Multiple Actuators to a Series 90 Controller i
actuators. No resistor is used for one g P | e
actuator. Honeywell® resistor kits may 24 VAC Transformer g ® - S
>
also be used. Line 1} Bk (1) | Common oH 1020 Honeywell T&75A
@ To reverse control rotation, use the Volts Iy[Red @ | +Hot A® (@A-@|4 | Momneermee
reversing switch. © Hwn | w f s W00
7 Controller
- Resistor ® [T Wht(4) | R
Override A ® -l wht 5) | 8 f
Switch A Switch B Damper Position A Series 90 |71 Wht (6) | ‘U5’ uput2to 10VDC -
Controller ~ Line |4 Bik (1) | Common
_./._ — o — Damper Open é -MFT95 US Volts | Red (2) | + Hot ii
oo | —o o Damper Closed Line N
: — i | Blk (1) | Common - 1wt 3) | w é
The direction of rotation switch is set so that the fail safe position and the olts |4+ 0. 0 .
posili(.lurn of‘ the damp;r is ;T‘oset; with no signal at V\llil'e R. post Red (2) | + Hot A actuators e | Wht (4) | R
24 VAC Transf Noof 1 wht 3) | w A 9100 'y 1;-| Wht (5) | B
A ranstormer actustors | Resistance 4 7680 \AA I Wht (6) | ‘U5’ Output210 10VDC
~ 2T 2 [ 1a00e | |1 Wht (4) | R Resistor Kit No. ZG-R06 14 other
Line |11 Blk (1) | Common = 3 715 Q o—|+-{{ wht (5) | B actuators -MFT95 US
Volts |1 Red (2) | + Hot 4 4758 1 5
A AN A ‘L Xhe‘! I Wt (6) | o tpazeome Used with the W73 and W7100 controllers
- wht (3) | w Resistor Kit No. ZG-R03 s -MFT95 US
1350 | | —p—— I Wht(4) IR Wiring Multiple Actuators to a Series 90 Controller Honeywell GZ09A
|41{ Wht (5) | B using a Minimum Position Potentiometer Minimum Position
I—: Wht (6) | ‘U5’ Output 2t0 10 VDC S963A = {E} 24 VAC Transformer otentiometer
Mini 3R S
A% VAC Transformer -MFT95 US A 24 VAC Transformer Potentiometer g Line :I: |4 Blk (1) | Common
- Volts |1 Red (2) | + Hot
Line :]:l D:|-3 Bik (1) | Common Line #: Blk (1) | Common A )| Hot N
olts Red (2) | + Hot
Volts |4 Red (2) | + Hot - {éﬁ
VAN Controller WHEE® e w45
All ® ® W-9—I{wht (3) | w ® -+ wht (4) | R
: W) —e—e-|+{ Wht (3) | W _ X
Line ®O—— 1w | & I+ Wht (4) | R s |1 Wht (5) | B
Volts B |4—{ Wht (5) | B Resistor |71 Wht (6) | ‘U5 Output 2t 10 VDC
®e—eI1-| Wht (5) | B | - WoTrta " rayshorping
A Controller I-{J{ Wht (6) | & oupu2t00u0C ‘ Z} Wh (6) | 5" 0uput 2o t0v0C Warmup -MFT95 US
| — — -MFT
WFT95 U eFoIe] [O1-O =

H205 Change- Occupied

Low Limit Control over Controller Contact

©
A 24 VAC Transformer g f
Li [ A :
v;:: : z"‘d “2) c"H""l""" Line 1Y Bik (1) | common Line 17| Bk (1) | Common
_— ed (2) | + Hol C Volts 1! Red (2) | + Hot A Volts | Red (2) | + Hot f}
A @ @@oHwme| v £\ Hmalw A £ Hwm w2\
Series 90
Controller I Wht () | R &I Wht (4) | R &——|1{Wht (4) | R
| Wht (5) [ B ol Wht (5) | B o Wht (5) | B
Series 90 low limit control | Wht (6) | ‘U5 uput 210 10VDC Y VYV - Wht (6) | ‘U5 oupt2to 10 v0C Yvyvi Wht (6) | U5 Ouput2t0 10VDC
135 Q for 0 to 50% control To oth
280 O for 0 to 100% control -MFT95 US otaators -MFT95 US actuators -MFT95 US

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

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

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

LISTED

M
REG. EQUIP. us

@ |

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/310in-Ib
SY2-24MFT 90 Nm /801 in-Ib
SY3-24MFT 150 Nm / 1335 in-Ib
SY4-24MFT 400 Nm / 3560 in-Ib
SY5-24MFT 500 Nm /4450 in-lb
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| 0n/0ff
SY...-24MFT | 2-10vdc, 4-20mA, 1-5vdc
Sensitivity SY...-24MFT|0.2mA / 100mV
Feedback SY...-24MFT | 2-10vdc, 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 IS0, 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 canlbe no connection (internal to automation contrqller, 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

A Do not change sensitivity or dip switch settings with power applied perform these tasks. Failure to follow all electrical safety precautions when exposed to live

' electrical components could result in death or serious injury.

OBSERVE WIRE SIZING GUIDELINES
FOR 24VAC OPERATION OVER DISTANCES. A

CLOSE
Q—
\
OPEN= ! AUX SW TERMINALS !
24VAC
| [1]s]4fs[e]7] (alB]c[p[E]F] |
'WI 1 L Open:to Opened:to ]
= | = Close = lo Closed:@to |
! Hot= [H] 0 [7] 5A 250VAC MAX i

GROUND @ |_

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

DIP SWITCH INSIDE SY

=)
A A A876543210FF
Control Signal (+) :"][":"][luﬂ INPUT = 2-10vdc

N
)

)

8765432 1]|OFF
E :":l["]["]ﬂu o INPUT = 4-20mA
24VAC
8765432 1]|OFF
(] I][l[luﬂu["] OUTPUT = 2-10vdc

Lo ON (Default)

A\
—-

@ | AUX SW TERMINALS |
1] NMm | [«IsTe 7 T11]t2] [AT]colE]F]
24VAC g:/,l, | = NH -+ - Opened = [&] to |
! 7] | OBSERVE POLARITY Cosed= O] [F] |
2] NP OF CONTROL SIGNALS 5A 250VAC MAX
| AF |
!
1
o[
! 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

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

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

LISTED
248« o(UL)
REG. EQUIP. us

@ |

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
SY2...- SY8...

H Class Insulation
F Class Insulation

Geartrain

High Alloy Steel gear sets, self locking

Operating Range SY...-110| On/Off, Floating Point
—  SY..-120MFT|2-10VDC 4-20mA, 1-5vdc
Sensitivity SY...-120MFT [0.2mA / 100mV
Feedback SY...120MFT|2-10VDC, 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 to 95%

Housing Type IP67, NEMA 4X

Housing Material Die Cast Aluminum Alloy
Agency Listings IS0, CE, cCSAus

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/310in-lIb

SY2-120MFT 90 Nm /801 in-Ib

SY3-120MFT 150 Nm /1335 in-Ib

SY4-120MFT 400 Nm / 3560 in-lb

SY5-120MFT 500 Nm /4450 in-lb

SY6-120MFT 650 Nm /5785 in-lb

SY7-120MFT 1000 Nm / 8900 in-Ib
SY8-120MFT 1500 Nm /13350 in-Ib

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

800-543-9038 USA 866-805-7089 CANADA 203-791-8396 LATIN AMERICA / CARIBBEAN
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$Y...120 NEMA 4X Industrial Style Actuators, 120VAC

BELIMO

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.

Q
APPLICATION NOTES

Recommended twisted shielded pair for

/\ NOTES sy1-110P

* Caution: Power supply voltage.

* Do not change sensitivity or dip switch settings

with power applied.

/\ NOTES SY2...8-120MFT

 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.

| —1
QO
PC Tool

w3 03

=

120 VAC
NL1

HL2

PN

B>

Power Supply Com — 120v (N)
Power Supply Hot — 120v (H)

==
|® }—— internal Use Only
|

I L Internal Use only

Internal Use Only

1) [ Intemal Use Only
:_6) }—— Internal Use Only

Control Signal (+) ° I@ :
Control Signal () (1)
Feedback Signal (+)
Feedback )
' Feedback Signal (-) (1)
j Not Used - (c1)
L Not Used - @ " e
aption ress
e @l @)
"
1l o
PE SYx-120SRIMFT
Actuator A @
L oy
| _: |® H
[ L
N PC Tool |I
Control Signal (+) — ° Service Jack I@ I_
Control Signal X
Control Signal (-) — Q |@ r
Feedback Signal (+) —] |
Feedback () |_G>_ M
' Feedback Signal (-) — @
A Not Used - (c1)
= Not Used - -
- orbse e Adapnonl [ | Address
"
SYx-120MFT “ﬂ o
Actuator B @

Internal Use Only
Internal Use Only

Internal Use Only

— Power Supply Com — 120v (N)

’—b Power Supply Hot — 120v (H)

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

+— Internal Use Only

{— Internal Use Only
{— Internal Use Only

+— Internal Use Only

T‘; #—/LPE

800-543-9038 USA
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Feedback (A)

a0

Feedback (B) < |

DO

Actuator B
Ground "

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

Lss :|

A-B (Open Indication)

Contact Rating: 54 125 VAC Max
34250 VAC Max.

Lsa

AE (Closed Indication)

SY1-110P

Actuator A
Ground

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

A
LS3
B
A-C (Open Indication)
C
D
LS4’
E
F

D-F (Closed Indication)

Contact Rating: 5A 250 VAC Max.

SY2...8-120MFT

Lss :|

A-B (Open Indication)

Contact Rating: 54 125 VAC Max.
34250 VAC Max

Ls4

AE (Closed Indication)

SY1-110P

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

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

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

LISTED
248« o(UL)
REG. EQUIP. us

@ |

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
2-10vdc, 4-20mA, 1-5vdc

Sensitivity SY...-230MFT

0.2mA/200mV

Feedback SY...-230MFT

2-10vdc, 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 (2) SPDT, 5A 250VAC

Switches 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/310in-lb

SY2-230MFT 90 Nm /801 in-Ib

SY3-230MFT 150 Nm /1335 in-Ib

SY4-230MFT 400 Nm / 3560 in-Ib

SY5-230MFT 500 Nm /4450 in-lb

SY6-230MFT 650 Nm /5785 in-lb

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

BELIMO

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

A Use of feedback is optional.

Control Signal {

230 VAC 7T
N L1 —— |
HL2 mn

|__._
|___
_l {1
Feedback (B) _

B>

AT

— Power Supply Com — 230v (L1)

’—V Power Supply Hot — 230v (L2)

{— Internal Use Only
{— Internal Use Only
t— Internal Use Only
t— Internal Use Only

{— Internal Use Only

t— Internal Use Only
{— Internal Use Only

{— Internal Use Only

—>» Power Supply Com — 230v (L1)

’—b Power Supply Hot — 230v (L2)

——
ool :@n—
Z = -
PC Tool - ||
Control Signal (+) — ° Service Jack I@ I_
Control signal () ——f(11) :@ I
eedbac { Feedback Signal (+) ——f(Us) I_®_'_
& Feedback Signal (-) —f—H 1)
A Not Used - (1)
= Notused - | (fc2) S I
()
nﬂ e
$ PE ”
Actuator A SYX-230MFT ()
‘ i
oo 4
g
PC Tool - | H
O Control Signal (+) —} o Service Jack I@ 1|
Control Signal x |
Control signal () — (1.} () I
1 |
S { Feedback Signal (+) (us) |_<9_'_
& Feedback Signal () —{—=1.)
A Not Used - (c:)
= notused - | ((c2) e [ @ | | @)1 As
o
i) ©
Actuator B @

SYx-230MFT

t— Internal Use Only
{— Internal Use Only
{— Internal Use Only
t— Internal Use Only

t— Internal Use Only

{— Internal Use Only
t— Internal Use Only

t— Internal Use Only

?47 #j;
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Feedback (A)

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 j

A-B (Open Indication)

[ Contact Rating: 54 125 VAG 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 (+)

ah

Ls3 ]

A-B (Open Indication)

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

Ls4

A<E (Closed Indication)

SY1-220P

_o/.—

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 Flanged Valves

Dimensions with 2-Way Valves

%‘ 1 Q\
8 g
D o O
©) ©)
' ()
Valve Nominal Dimensions (Inches) U
Size @) @)
Valve Body COP Inches DN[mm] A B C D
B2050VS-01 | 600 | %" | 15 | 225 | 400 | 625 | 8.00
B2050VS-02 | 600 | %" | 15 | 225 | 400 | 625 | 8.00
B2050VS-04 | 600 | %’ | 15 | 225 | 400 | 6.25 | 8.00 - A g
B2050VS-15 | 600 | %’ | 15 | 225 | 400 | 6.25 | 8.00 o .
B219VS 600 | 3 20 300 | 400 | 6825 | 8.00 Valve Nominal Size Dimensions (Inches)
= B2050VSS-15(1000 %" | 15 | 225 | 8.00 | 13.00 | 16.00 "ﬁs'(‘s’goflﬂs"‘v ggg inches D";g‘“‘] 7‘(‘)0 8'[3)0 13"00 22'300
» N o : 5 o
BO20VS | GO0 T} 20 ) 312 ) 400 ] 625 ) 312 % Be65vS [200| 2%’ | 65 | 750 | 800 | 13.00 | 22.00
B224vS | 600 | 1" | 25 | 337 | 400 | 6.25 |16.00 - ' : : '
B225vS | 600 | 17 | 25 | 362 | 400 | 625 | 9.00 & B6SOVS [200| 3" | 80 | 800 | 800 | 13.00 | 23.00
B232VS | 600 | 1" | 32 | 397 | 400 | 6.25 | 950 .
R R R R G R R BG10OVS | 200 | 4° | 100 | 9.00 | 12.00 | 15.00 | 27.00
B220VS | 600 | %" | 20 | 312 ) 800 | 13.00 | 8.00 B6150VS [ 200 | 6" | 150 | 10.50 | 12.00 | 15.00 | 29.00
B225VS | 600 | 17 | 25 | 362 | 8.00 | 13.00 | 17.00 i
B6250VS | 200 | 10" | 254 | 13.00 | 14.00 | 21.00 | 43.00

B249VS 600 | 27 50 468 | 8.00 | 13.00 | 19.50
B250VS 600 | 27 50 537 | 8.00 | 13.00 | 20.00
B265VS 600 | 2% 65 6.25 | 8.00 | 13.00 | 20.00

g B280VS 600 | 37 80 6.75 | 8.00 | 13.00 | 21.00
B219VSS | 1000| %" 20 3.00 | 8.00 | 13.00 | 18.00
B224VSS |1000| 1~ 25 3.37 | 8.00 | 13.00 | 17.00

r B232VSS |1000| 174" 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

E B280VSS | 600 | 3” 80 6.75 | 8.00 | 13.00 | 21.00
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MFT Standard Configuration

BELIMO

Configuration

S ctuatory Input Range | Position Feedback| Running Timet Torque % Adaptation
P-10001 A01 2.0t010.0 VDC 2.0t0 10.0 VDC 150 100 Manual o
P-10002 A02 0.0to 10.0VDC | 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 4.0t0 7.0 VDC 2.0t010.0 VDC 150 100 Manual o
P-10005 A05 6.0t0 9.0 VDC 2.0t0 10.0 VDC 150 100 Manual ()
P-10006 A06 10.5t013.5VDC | 2.0t0 10.0 VDC 150 100 Manual o
P-10007 A07 0.0t0 5.0 VDC 2.0t010.0 VDC 150 100 Manual o
P-10009 A09 5.0t0 10.0VDC | 2.0to0 10.0 VDC 150 100 Manual ()
P-10010 A10 5.0t010.0VDC | 0.0to 10.0VDC 150 100 Manual ()
P-10013 A13 0.0t0 10.0VDC | 2.0t0 10.0 VDC 150 100 Manual o
P-10015 A15 2.0t05.0VDC 2.0t0 10.0 VDC 150 100 Manual o
P-10016 A16 2.0t0 6.0 VDC 2.0t010.0 VDC 150 100 Manual o
P-10017 A17 6.0t0 10.0 VDC 2.0t010.0 VDC 150 100 Manual o
P-10018 A18 14.0to17.0VDC | 2.0t0 10.0 VDC 150 100 Manual o
P-10020 A20 9.0t0 12.0 VDC 2.0t010.0 VDC 150 100 Manual o
P-10028 A28 0.0to 10.0VDC | 0.0to 10.0 VDC 100 100 Manual ()
P-10031 A31 0.0to 4.0 VDC 2.0t010.0 VDC 150 100 Manual o
P-10063 A63 0.5t04.5VDC 0.5t04.5VDC 150 100 Manual ()
P-10064 A64 5.51t010.0VDC | 5.5t010.0VDC 150 100 Manual [
P-20001 Wo1 0.59t02.93 sec. | 2.0to 10.0 VDC 150 100 Manual ()
P-20002 W02 0.02t0 5.00 sec. | 2.0to 10.0 VDC 150 100 Manual ()
P-20003 Wo3 0.10 to 25.50 sec. | 2.0to 10.0 VDC 150 100 Manual ()
P-20004 W04 0.10t0 25.60 sec. | 2.0to 10.0 VDC 150 100 Manual (]
P-20005 W05 0.10t0 5.20 sec. | 0.0t05.0VDC 150 100 Manual )
- P-30001 FO1 Floating point 2.0t010.0 VDC 150 100 Manual o
S P-30002 F02 Floating point 0.0t0 10.0 VDC 150 100 Manual (
= P-30003 F03 Floating point 2.0t0 10.0 VDC 100 100 Manual ()
-.E P-30004 F04 Floating point 0.0t0 5.0 VDC 100 100 Manual ()
2 P-30005 F05 Floating point 0.0to 10.0 VDC 100 100 Manual ()
P-30006 F06 Floating point 0.0t0 5.0 VDC 150 100 Manual [
P-40001 JO1 On/Off 2.0t010.0 VDC 75 100 Manual o
= P-40002 J02 On/0ff 2.0t0 10.0 VDC 150 100 Manual ()
e P-40003 Jo3 On/Off 2.0t0 10.0 VDC 75 100 Manual ()
e P-40004 Jo4 On/Off 0.0t 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 239 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 Code Control Input Built-in Feedback Loss of Signal Running Time
MFT ACE 2-10 VDC 2-10 VDC stop actuator(s) constant
MFT ACF 0.5-10 VDC 0.5-10 VDC stop actuator(s) constant
MFT ACH 4-20 mA 2-10 VDC stop actuator(s) constant
MFT ACJ 2-10 VDC 2-10 VDC open actuator(s) constant
MFT ACK 0.5-10 VDC 0.5-10 VDC open actuator(s) constant
MFT ACM 4-20 mA 2-10 VDC open actuator(s) constant
MFT ACN 2-10 VDC 2-10 VDC close actuator(s) constant
MFT ACP 0.5-10 VDC 0.5-10 VDC close actuator(s) constant
MFT ACS 4-20 mA 2-10VDC close actuator(s) constant
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BELIMO

MFT Programming Codes, Flexible Products

PRODUCTS

Base Actuator Running Angle of Power VA Weight | List Price
5

- Subject to change. © Belimo Aircontrols (USA), Inc.
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LMX24-3-X1 X000 45 in-Ib [5 Nm] | On/Off, Floating Point 95 (Default) 95 deg 24 VAC/DC [ J
LMX24-MFT-X1 LX100 45in-Ib [5Nm] | 2-10 VDC (Default) 2-10 VDC | 150 (Default) 95 deg 24 VAC/DC 1.50 [ )
NMX24-3-X1 NX000 90in-Ib [10 Nm] | On/Off, Floating Point — 95 (Default) 95 deg 24 VAC/DC 4 1.70 [
NMX24-MFT-X1 NX100 90in-lb [10Nm] | 2-10 VDC (Default) 2-10 VDC | 150 (Default) 95 deg 24 VAC/DC 6 2.10 o
AMX24-3-X1 AX000 180 in-Ib [20 Nm] | On/Off, Floating Point = 95 (Default) 95 deg 24 VAC/DC 5.5 2.20 ()
AMX24-MFT-X1 AX100 180in-Ib [20 Nm]| 2-10 VDC (Default) 2-10 VDC | 150 (Default) 95 deg 24 VAC/DC 6 2.60 [
GMX24-3-X1 GX000 360 in-Ib [40 Nm] | On/Off, Floating Point = 95 (Default) 95 deg 24 VAC/DC 6 3.40 [ )
GMX24-MFT-X1 GX100 360in-Ib [40 Nm]| 2-10 VDC (Default) 2-10 VDC | 150 (Default) 95 deg 24 VAC/DC 7 3.40 [
Configuration . Conrol | .
S otuatory Input Range | Position Feedback| Running Timet Torque % Adaptation List Price
P-10001 A01 2.0t010.0 VDC 2.0t010.0 VDC 150 100 Manual [
P-10002 A02 0.0t0 10.0 VDC 0.0to0 10.0 VDC 150 100 Manual [}
P-10003 A03 2.0t010.0 VDC 0.0t05.0VDC 150 100 Manual o
P-10004 A04 4.0to0 7.0 VDC 2.0t0 10.0 VDC 150 100 Manual [}
P-10005 A05 6.0t0 9.0 VDC 2.0t010.0 VDC 150 100 Manual [}
P-10006 A06 10.5t0 13.5VDC | 2.0to 10.0 VDC 150 100 Manual [}
P-10007 A07 0.0t0 5.0 VDC 2.0t010.0 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 o
% P-10013 A13 0.0t0 10.0 VDC 2.0t0 10.0 VDC 150 100 Manual o
= P-10015 A15 2.0t0 5.0 VDC 2.0t010.0 VDC 150 100 Manual o
P-10016 A16 2.0t0 6.0 VDC 2.0t0 10.0 VDC 150 100 Manual o
P-10017 A17 6.0t0 10.0 VDC 2.0t010.0 VDC 150 100 Manual [ J
P-10018 A18 14.0t0 17.0VDC | 2.0t0o 10.0 VDC 150 100 Manual e
P-10020 A20 9.0t0 12.0 VDC 2.0t010.0 VDC 150 100 Manual [ J
P-10028 A28 0.0to 10.0 VDC 0.0t0 10.0 VDC 100 100 Manual ()
P-10031 A31 0.0t0 4.0 VDC 2.0t010.0 VDC 150 100 Manual o
P-10063 A63 0.5t04.5VDC 0.5t04.5VDC 150 100 Manual ()
P-10064 A64 5.51010.0 VDC 5.51010.0 VDC 150 100 Manual [ J
P-20001 Wo1 0.59t02.93sec. | 2.0t010.0VDC 150 100 Manual o
P-20002 W02 0.02t05.00sec. | 2.0t010.0 VDC 150 100 Manual [}
P-20003 W03 0.10to 25.50 sec. | 2.0to 10.0 VDC 150 100 Manual o
P-20004 Wo04 0.10to 25.60 sec. | 2.0to 10.0 VDC 150 100 Manual o
P-20005 W05 0.10 t0 5.20 sec. 0.0t0 5.0 VDC 150 100 Manual [J
- P-30001 FO1 Floating point 2.0t010.0 VDC 150 100 Manual [}
= P-30002 F02 Floating point 0.0to0 10.0 VDC 150 100 Manual o
t, P-30003 FO3 Floating point 2.0t010.0 VDC 100 100 Manual [
-.E P-30004 F04 Floating point 0.0t0 5.0 VDC 100 100 Manual o
I_I—°_ P-30005 F05 Floating point 0.0t0 10.0 VDC 100 100 Manual [ J
P-30006 FO6 Floating point 0.0t0 5.0 VDC 150 100 Manual [J
P-40001 Jo1 On/Off None 75 100 Manual [}
= P-40002 J02 On/Off 2.0t0 10.0 VDC 150 100 Manual o
% P-40003 J0o3 On/Off None 75 100 Manual o
e P-40004 Jo4 On/Off 0.0t0 5.0 VDC 100 100 Manual o
P-40005 J05 On/Off 0.0t0 10.0 VDC 100 100 Manual [J

*P-10001 is the default configuration.

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

93



Custom MFT Configuration Order Form ,
FAX: USA Toll Free 1-800-228-8283 BEL' MO

2l Select an Actuator
(use one sheet for each unique actuator/configuration)

Quantity Quantity Name
0 AF24-MFT US O AMX24-MFT c
Q AF24-MFT-S US Q AMX24-MFT-X1 ompany
0 NF24-MFT US O NMX24-MFT Address
O LF24-MFT US O NMX24-MFT-X1 r
O LF24-MFT-S US O LMX24-MFT it State 7i
O AF24-MFT95 US O LMX24-MFT-X1 v P
0 NV24-MFT US O LRX24-MFT Phone Fax
U NVF24-MFT US 0 GMX24-MFT95
U NVF24-MFT-E US O AMX24-MFT95 Email
U NVFD24-MFT US O NMX24-MFT95
U NVFD24-MFT-E US O LMX24-MFT95 LRI
0 GMX24-MFT O LHX24-MFT gL[:: LI:BELINGI'_LBL:YIFTI bel ired

_MET. N ustom configuration labels require
) GMX24-MFT-X1 o LUX24-MFT I 1-3/8” X 1-%” 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 0 - 6 are automatically adapted to the effective
D Activated mechanical angle of rotation.

o 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/Off

|:| 2-10 D 0.2 to 5.0 seconds D I:'
[ Jo-10 [ ] 0.1t 25.5 seconds
9 Control Types |:| Variable D 0.59 to 2.93 seconds
Start E”:l . |:| |:| Variable
Stop DDD Start DDD
sop ][ 1-[]

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

Position Feedback U~ Stat DC [ |-[ | Vo.sv)  Thefinish must
be at least 2 V

Finish DC D |:| . |:| V.10V above the start!

9 Feedback Signals Us

150 seconds (Default)

N O I |

Running time |:| |:| |:| 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

6 Override control and |:| Min. (min. position) = |:| |:| |:| % (0...100%) < (beginning of working range) default 0
electronic angle of ZS  (intermediate position) = |:| |:| |:| % (0..100%) (0% = Min.; 100% = Max.) default 50
rotation limiting Max. (max. position) =[] I % (0..100%) < (end of working range) defaut 100
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94

N40099 - 09/11 - Subject to change. © Belimo Aircontrols (USA), Inc.



N40099 - 09/11 - Subject to change. © Belimo Aircontrols (USA), Inc.

V /[ 4
BELIMO

Actuator/Valve Specification

Section 230900 — INSTRUMENTATION AND CONTROL FOR HVAC

2.15 ACTUATORS

A. Electronic Damper Actuators:

1.

2.
3.
4

10.
11.

12.
13.

Manufactured, brand labeled or distributed by BELIMO.
Size for torque required for damper seal at load conditions.
Coupling: V-bolt dual nut clamp with a V-shaped, toothed cradle.

Mounting: Actuators shall be capable of being mechanically and
electrically paralleled to increase torque if required.

Overload Protection: Electronic overload or digital rotation-sensing
circuitry without the use of end switches to prevent any damage to the
actuator during a stall condition.

Fail-Safe Operation: Mechanical, spring-return mechanism. Internal
chemical storage systems, capacitors, or other internal non-
mechanical forms of fail-safe operation are not acceptable.

Power Requirements (Two-Position Spring Return): 24 [120] [230]
VAC.

Power Requirements (Proportional): Maximum 10 VA at 24 VAC or 8
W at 24 VDC.

Proportional Actuators shall be fully programmable. Control input,
position feedback and running time shall be factory or field
programmable by use of external computer software Diagnostic
feedback shall provide indications of hunting or oscillation,
mechanical overload and mechanical travel. Programming shall be
through an EEPROM without the use of actuator mounted switches.
Temperature Rating: -22 to +122°F -30 to +50°C [-58 to +122°F -50
to +50°C]

Housing: Minimum requirement NEMA type 2 / IP54 mounted in any
orientation.

Agency Listing: 1SO 9001, cULus, and CSA C22.2 No. 24-93.

The manufacturer shall warrant all components for a period of 5 years
from the date of production, with the first two years unconditional.

B. Electronic Valve Actuators:

1.
2.

10.

11.
12.

Manufactured, brand labeled or distributed by BELIMO.

Size for torque required for valve close off at 150% of total system
(head) pressure for 2-way valves; and 100% of pressure differential
across the valve or 100% of total system (pump) head differential
pressure for 3-way valves.

Coupling: Directly couple end mount to stem, shaft, or ISO-style
direct-coupled mounting pad.

Mounting: Actuators shall be capable of being mechanically and
electrically paralleled to increase torque if required.

Overload Protection: Electronic overload or digital rotation-sensing
circuitry without the use of end switches to deactivate the actuator at
the end of rotation.

Fail-Safe Operation: Mechanical, spring-return mechanism.
chemical storage systems, capacitors, or other internal non-
mechanical forms of fail-safe operation are not acceptable.
Power Requirements: Maximum 10 VA at 24 VAC or 8 W at 24 VDC.
Maximum 1 VA at 24 VAC or 1 W at 24 VDC.

Temperature Rating: -22 to +122°F. -30 to +50°C [-58 to +122°F -50
to +50°C]

Housing: Minimum requirement NEMA type 2 / IP54 mounted in any
orientation.

Agency Listing: 1SO 9001, cULus, and CSA C22.2 No. 24-93.

The manufacturer shall warrant all components for a period of 5 years
from the date of production, with the first two years unconditional.

Internal

C. Terminal Unit Actuators:

1.
2.
3.

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

Manufactured, brand labeled or distributed by BELIMO.

Close-off (Differential) Pressure Rating: 200 psi.

Coupling: V-bolt dual nut clamp with a V-shaped, toothed cradle or an
ISO-style direct-coupled mounting pad.

Power Requirements: Maximum 1 VA at 24 VAC or 1 W at 24 VDC.

Temperature Rating: -22 to +122°F. -30 to +50°C.

Housing Rating: Minimum UL94-5V(B) flammability.
Agency Listing: CE, UL 60730-1A/-2-14, CAN/CSA E60730-1, CSA
($22.2 No. 24-93, CE according to 89/336/EEC.

The manufacturer shall warrant all components for a period of 5 years
from the date of production, with the first two years unconditional.

D. Industrial Actuators
(ONLY TO BE USED WITH BUTTERFLY VALVE SECTION)

1.
2.

10.

Manufactured, brand labeled or distributed by BELIMO.

The combination of valve and actuator shall meet the close-off
requirements as specified in Section 2.16.F — Butterfly Valves.
Coupling: 1SO 5211 mounting standards.

Overload Protection: A self resetting thermal switch embedded in the
motor.

Manual Override: Actuator shall be equipped with a hand wheel or
shaft for manual override to permit operation of the actuator in the
event of an electrical power failure

Auxiliary Switches: 2 SPDT rated 3A at 250 VAC.

Temperature Rating: -4 to +150°F. -20 to +65°C.

Housing: Minimum requirement NEMA type 4X/ IP67. Actuator shall
have an internal heater. A visual indication beacon shall indicate
position status of the device.

Agency Listing: 1S0, CE, CSA

The manufacturer shall warrant for 2 years from the date of
production.

2.16 CONTROL VALVES

A

Manufacturer:

1.

Manufactured, brand labeled or distributed by BELIMO.

Control Valves: Factory fabricated of type, body material, and pressure
class based on maximum pressure and temperature rating of piping
system, unless otherwise indicated.

The manufacturer shall warrant all components for a period of 5 years
from the date of production, with the first two years unconditional (except
as noted).

1.

. Pressure Independent Control Valves

NPS 2 and Smaller: Forged brass body rated at no less than 400 psi,
chrome plated brass ball and stem, female NPT union ends, dual
EPDM lubricated O-rings and TEFZEL® characterizing disc.

Accuracy: The control valves shall accurately control the flow from 0
to 100% full rated flow. The flow shall not vary more than £5% due
to system pressure fluctuations across the valve with a minimum of 5
psid across the valve.

Flow Characteristics: Equal percentage characteristics.

Close-off Pressure Rating: 200 psi.

All actuators shall be electronically programmed by use of external
computer software. Programming using actuator mounted switches or
multi-turn actuators are NOT acceptable. [Actuators for 3-wire
floating (tri-state) on %2” to 1” pressure independent control valves
shall fail in place and have a mechanical device inserted between
the valve and the actuator for the adjustment of flow.] [Actuators for
two-position %2” to 1” pressure independent control valves shall fail
in place and have a mechanical device inserted hetween the valve
and the actuator for the adjustment of flow.] [Actuators shall be
provided with an auxiliary switch to prove valve position.]

The actuator shall be the same manufacturer as the valve, integrally
mounted to the valve at the factory with a single screw on a four-way
DIN mounting-base.

The control valve shall require no maintenance and shall not include
replaceable cartridges.

The manufacturer shall warrant all components for a period of 5 years
from the date of production, with the first two years unconditional.
The use of pressure independent valves piped in parallel to achieve the
rated coil flow shall be permitted. Actuators shall be electronically
programmed to permit sequencing the flow with a single control
output point. The use of external devices to permit sequencing is NOT
acceptable.
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To be inserted into Section 232113 — HYDRONIC PIPING

26  CONTROL VALVES

K. Calibrated Balancing Valves and Automatic Flow-Control Valves shall
not be required on devices where pressure independent control
valves are installed.

To be inserted into Section 230593 —
TESTING, ADJUSTING, AND BALANCING FOR HVAC

3.11 PROCEDURE FOR HYDRONIC SYSTEMS

H. Systems installed with pressure independent control valves shall not
require hydronic system balancing. [Flow shall be verified for
[10%] [20%] [25%] <Insert Percentage> of the total installed
product. Exact locations of tested product to be coordinated with
the design engineer.]

E. Characterized Control Valves:

1. NPS 3 and Smaller: Nickel-plated forged brass body rated at no less
than 400 psi, stainless steel ball and blowout proof stem, NPT female
end fittings, with a dual EPDM 0-ring packing design, fiberglass
reinforced Teflon® seats, and a TEFZEL® flow characterizing disc. [NPS
%” and Smaller for Terminal Units: Nickel plated forged brass body
rated at no less than 600 psi, chrome plated brass ball and blowout
proof stem, NPT female end fittings, with a dual EPDM 0-Ring
packing design, fiberglass reinforced Teflon® seats, and a TEFZEL®
flow characterizing disc.]

2. Sizing:

a. Two-Position: Line size or size using a pressure differential of 1 psi.

b. 2-way Modulating: [3 psig] 5 psig or twice the load pressure drop,
whichever is greater.

c¢. 3-way Modulating: Twice the load pressure drop, but not more than
[3 psig] 5 psig.

3. Close-off Pressure Rating: 100 psi. [NPS %” and Smaller for Terminal
Units: 200 psi.]

4. The actuator shall be the same manufacturer as the valve, integrally
mounted to the valve at the factory with a single screw on a four-way
DIN mounting-base.

F. Hydronic system globe valves shall have the following characteristics:
1. NPS 2 and Smaller: ANSI Class 250 bronze body, stainless steel stem,
brass plug, bronze seat, and a TFE packing.
2. NPS 2-% and Larger: ANSI Class 125 [250] cast iron body, stainless
steel stem, bronze plug, bronze seat, and a TFE V-ring packing.
3. Sizing:
a. Two-Position: Line size or size using a pressure differential of 1 psi.
b. 2-way Modulating: [3 psig] 5 psig or twice the load pressure drop,
whichever is greater.
¢. 3-way Modulating: Twice the load pressure drop, but not more
than [3 psig] 5 psig.
4. Flow Characteristics: 2-way valves shall have equal percentage
characteristics; 3-way valves shall have linear characteristics.

5. Close-off Pressure Rating: Combination of actuator and trim shall
provide minimum close-off pressure rating of 150% of total system
head pressure for 2-way valves and 150% of the design pressure
differential across the 3-way valves.

6. 2-and 3-way globe valves shall be used only if characterized control
valves do not fit the sizing criteria or application.
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. Steam system globe valves shall have the following characteristics:

1. NPS 2 and Smaller: ANSI Class 250 bronze body; stainless steel seat,
stem and plug; and a TFE packing.
2. NPS 2-% and Larger: ANSI Class 125 [250] cast iron body; stainless
steel seat, stem and plug; and a TFE V-ring packing.
3. Sizing:
a. Two-Position: Line size or sized using 10% of inlet gauge pressure.
b. Modulating: 15 psig or less inlet steam pressure, the pressure drop
shall be 80% of inlet gauge pressure. Higher than 15 psig inlet
steam pressure the pressure drop shall be 42% of the inlet
absolute pressure.
4. Flow Characteristics: Linear or equal percentage characteristics.
5. Close-off Pressure Rating: Combination of actuator and trim shall
provide minimum close-off pressure rating of 150% of operating
(inlet) pressure.

. Butterfly Valves — Resilient Seat:

1. NPS 2 to 12: Valve body shall be full lugged cast iron 200 psig body
with a 304 stainless steel disc, EPDM seat, extended neck and shall
meet ANSI Class 125/150 flange standards. Disc-to-stem connection
shall utilize an internal spline. External mechanical methods to achieve
this mechanical connection, such as pins or screws, are not
acceptable. The shaft shall be supported at four locations by RPTFE
bushings.

2. NPS 14 and Larger: Valve body shall be full lugged cast iron 150 psig
body with a 304 stainless steel disc, EPDM seat, extended neck and
shall meet ANSI Class 125/150 flange standards. Disc-to-stem
connection shall utilize a dual-pin method to prevent the disc from
settling onto the liner. The shaft shall be supported at four locations
by RPTFE bushings.

3. Sizing:
a. Two-Position: Line size or size using a pressure differential of 1 psi.
b. Modulating: 3 psig [5 psig] or twice the load pressure drop,
whichever is greater. Size for the design flow with the disc in a 60°
open-position with the design velocity less than 12 feet per second.
4. Close-off Pressure Rating: NPS 2” to 12” 200 psi bubble tight shut-
off. NPS 14” and larger, 150 psi bubble tight shut-off.

Zone Valves (On/Off, Two-Position Applications):

1. NPS 1 and Smaller: Forged brass body rated at no less than 300 psi,
stainless steel stem, female NPT union or sweat with a stainless steel
stem and EPDM seals.

2. Sizing:

a. Two-Position: Line size or size using a pressure differential of 1 psi.

3. Close-off Pressure Rating: Combination of actuator and trim shall
provide minimum close-off pressure rating of 150% of total system
head pressure for 2-way valves and 125% of the design pressure
differential across the 3-way valves.

4. The actuator shall be the same manufacturer as the valve, integrally
mounted to the valve at the factory.

5. The manufacturer shall warrant all components for a period of 2 years
from the date of production.
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To be inserted into Section 233300 — AIR DUCT ACCESSORIES

2.8 SMOKE DAMPERS

|. Damper Motors:

1.
2.
3.

Manufactured, brand labeled or distributed by BELIMO.

Size for torque required for damper seal at load conditions.

Coupling: V-bolt dual nut clamp with a V-shaped toothed cradle.
Aluminum clamps or set screws are not acceptable.

Overload Protection: Microprocessor or an electronic based motor
controller providing burnout protection if stalled before full rotation is
reached. The actuator shall be electronically cut off at full open to
eliminate noise generation with the holding noise level to be inaudible.
Power Requirements (Two-Position Spring Return): 24 [120] [230]
VAC.

Power Requirements (Proportional): Maximum (running) 12 VA at 24
VAC or 8 W at 24 VDC. Maximum (holding) 5VA at 24 VAC or 3 W at
24 VDC holding.

Proportional Actuators (24 VAC/VDC): Control signal shall be 2-10
VDC or 4-20 mA, with a 2-10 VDC position feedback signal.

Actuator timing shall meet 15 seconds [75 seconds] [local codes].
Temperature Rating: Actuator shall have a UL555S listing by the
damper manufacturer for 350°F [250°F].

The following replaces item 2.8.K.1

10. Auxiliary switches for [signaling] [fan control] [or] [position

indication].

2.9 COMBINATION FIRE AND SMOKE DAMPERS

0. Damper Motors:
11. Manufactured, brand labeled or distributed by BELIMO.
12. Size for torque required for damper seal at load conditions.
13. Coupling: V-bolt dual nut clamp with a V-shaped toothed cradle.
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Aluminum clamps or set screws are not acceptable.

18.
19.

. Overload Protection: Microprocessor or an electronic based motor

controller providing burnout protection if stalled before full rotation is
reached. The actuator shall be electronically cut off at full open to
eliminate noise generation with the holding noise level to be inaudible.

. Power Requirements (Two-Position Spring Return): 24 [120] [230]

VAC.

. Power Requirements (Proportional): Maximum (running) 12 VA at 24

VAC or 8 W at 24 VDC. Maximum (holding) 5VA at 24 VAC or 3 W at
24 VDC holding.

. Proportional Actuators (24 VAC/VDC): Control signal shall be 2-10

VDC or 4-20 mA, with a 2-10 VDC position feedback signal.
Actuator timing shall meet 15 seconds [75 seconds] [local codes].

Temperature Rating: Actuator shall have a UL555S listing by the
damper manufacturer for 350°F [250°F].

The following replaces item 2.9.Q.1

20.

21.
22.
23.

Auxiliary switches for [signaling] [fan control] [or] [position
indication].

Housing: Steel housing, aluminum is unacceptable.
Agency Listing: 1SO 9001, UL873, or UL60730.

The manufacturer shall warrant all components for a period of 5 years
from the date of production, with the first two years unconditional.
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3.1.

3.2.

3.3.

4.1.

5.1.

VI.

6.1.
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General

The following Terms and Conditions of Sale (“Terms”) apply to the sale of
products described in this Product Guide (“Products”). As used herein,
“Seller” or “Belimo” refers to Belimo Aircontrols (USA) Inc. or Belimo
Aircontrols (CAN) Inc., as applicable, and “Client” refers to the individual or
business entity that purchases the Products from Seller. These Terms shall
apply unless the parties mutually agree to different terms and memorialize
such agreement in a writing signed by both Client and Seller.

Price

The Seller’s price for Products (the “Price”) is net, F.0.B. Point of Origin,
and is calculated in US currency for sales made by Belimo Aircontrols
(USA), Inc. and calculated in Canadian currency for sales made by Belimo
Aircontrols (CAN) Inc.

The Price, unless otherwise agreed upon, does not include freight and
packaging (wooden crates, pallets, etc), the costs of which will be charged to
Client at cost for each shipment and shall be payable with payment of the
Price.

Orders for Products with a net value of less than US$300 (CAN$450) will be
subject to a US$20 (CAN$35) handling fee (the “Handling Fee”). The
Handling Fee will not be charged for orders of Products with a net value
equal to or greater than US$300 (CAN$450) or for Products ordered
through Seller’s internet ordering system at: www.belimo.com.

Seller reserves the right to make partial deliveries of orders of Products,
each of which deliveries may be invoiced separately by Seller.

The Price does include charges for wiring diagrams, installation, and
commissioning, which will be charged to Client separately and will be
payable on demand.

Payment

Invoices are payable in US currency for sales made by Belimo Aircontrols
(USA), Inc. and in Canadian currency for sales made by Belimo Aircontrols
(CAN) Inc. and are due no later than 30 days from the date of invoice,
without any deductions.

If Client fails to pay the entire invoice balance within 60 days from the date
of the invoice, Client will be subject to an interest charge of 2% per month
(or the maximum rate permitted by law, whichever is less) on the
outstanding unpaid balance due to Seller.

Clients who maintain outstanding balances for 45 days or more after the
date of invoice may be subject to restricted shipments of Products or may
be required to pay for all future deliveries of Products on a cash-on-delivery
basis.

Title and Risk
Title to all Products shall remain with Seller and shall not pass to Client
until Seller has received full payment for the Products.

Damage or Loss in Transit

Seller assumes no liability for damage or loss of shipment of Products,
which risk shall at all times remain with the carrier. All shipments must be
unpacked and examined by Client immediately upon receipt. Any external
evidence of loss or damage must be noted on the freight bill accompanying
the shipment of Products or carrier’s receipt and signed by the carrier’s
agent at the time of delivery. Failure to do so will result in the carrier’s
refusal to honor any claim relating to damage of Products. Client must also
notify Seller of such damage by providing Seller with a copy of the freight
bill or damage report so that Seller can file a claim for loss or damage in
transit with the carrier. If the damage does not become apparent until the
shipment is unpacked, customer must make a request for inspection by the
carrier’s agent and file with the carrier within 15 days after receipt of
product and notify Seller of the same. Seller is not liable for consequential
damage to Client’s property or a third-party’s property resulting from the
installation of damaged Products.

Delivery

Seller undertakes to make every attempt to adhere to its stated delivery
parameters and to make a timely delivery of the Products but does not
guarantee any delivery specifications. Each contract entered into for the
purchase of Products is not cancelable nor is Seller liable for any direct or
indirect losses that may arise, for any reason whatsoever, due to Seller's
failure to meet any stated or assumed delivery schedules.

VL.

71,

7.2.

7.3.

Vil
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8.2.

ViiL.C

8.4.

8.5.

8.6.

8.7.

Return of Goods

Products received by Client cannot be returned unless: (i) Client alerts Seller
that it intends to return such Products, (ii) Seller agrees to accept the return
of such Products, (iii) Client obtains a Return Material Authorization
(“RMA”) number from Seller for the return of such Products, and (iv) Client
follows all return instructions provided by the Seller. The RMA number
must be clearly written on the outside of all packaging for any returned
Products. Only Products returned to proper the location as instructed by
Seller and identified with an RMA number will be considered for credit.

Only Products that are returned in original packaging may be accepted for
return. Such returned Products must be received in good condition,
adequate for resale as new Products to qualify for credit. Client will be
responsible for payment of a restocking charge for all returned Products in
an amount no less than 20% of the invoice value of the Products
(“Restocking Charges”). All return Products must be shipped to Seller at
Client’s cost.

Returns that result from Seller errors will be credited in full and will not be
subject to Restocking Charges.

Warranty
5-year Warranty

. Products that are listed in this Product Guide as carrying a 5-year warranty

and shipped after May 1, 2000 to a location in the United States or Canada
shall carry a 5-year warranty. The 5-year warranty is unconditional for the
first two years from the date of production of the Products. After the first
two years from the date of Production, the warranty shall be conditional and
the warranty coverage shall not apply to damage to Products caused by
ordinary wear and tear, negligence or improper use by Client, or other
causes beyond the control of the Seller. Product -specific terms of warranty
with regard to warranty period or conditions of warranty may apply to
certain specified Products as stated in the documentation for those
Products.

2-year Conditional Warranty

Products that are listed in this Product Guide as carrying a 2-year warranty
and shipped after May 1, 2005 to a location in the United States or Canada
shall carry a 2-year warranty. The 2-year warranty is conditional and the
warranty coverage shall not apply to damage to Products caused by
ordinary wear and tear, negligence or improper use by Client, or other
causes beyond the control of the Seller. Product -specific terms of warranty
with regard to warranty period or conditions of warranty may apply to
certain specified Products as stated in the documentation for those
Products.

General Warranty Terms

. Seller’s warranty may be null and void in the event of any: (a) modification

or unauthorized repairs of Products by Client, (b) unauthorized
incorporation or integration of Products into or with Client’s equipment, (c)
use of Products in an unauthorized manner, or (d) damage to Products not
caused by Seller.

Client must promptly notify Seller of Products’ alleged defect and provide
Seller with other evidence and documentation reasonably requested by
Seller. Before removing Products from service, Client should contact a
Seller-authorized support technician by calling Belimo customer service.
The contact information for Belimo customer service is listed on the back
page of Belimo’s Product Guide and Price List (“PGPL”) or may be found at
www.belimo.com. Belimo customer service will work with field technicians
to troubleshoot problems. Many problems can be resolved over the phone.
If a problem cannot be resolved over the phone, an RMA number will be
issued by Seller for return of the Products. Prior to returning any Products
under a warranty, Client must obtain an RMA number from Seller, along
with shipping instructions for the return. The RMA number must be clearly
written on the outside of the box containing the returned Products. Only
Products returned to the proper location and identified with an RMA
number will be accepted by the Seller.

All returned Products should be packaged appropriately to prevent further
damage. Seller reserves the right to refuse any returned material if
improperly packaged or labeled (without an RMA number). Products
returned without proper RMA documentation will void Seller’s warranty.
Products found to be defective for which a warranty is applicable will either
be replaced or repaired at the Seller’s discretion. Seller is not responsible
for charges that Client may incur as a result of the removal or replacement
of Products.
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8.8.

8.9.

8.10.

8.1

=

8.12.

Repaired or replacement Products are shipped from Seller via ground
shipment. Other shipping methods are available at the sole expense of the
Client.

Repaired, replaced or exchanged Products will carry a warranty for a period
of time equal to the greater of: (i) the remainder of the original 5-year
warranty or 2-year warranty that was applicable to the repaired, replaced or
exchanged Products, or (i) six months, effective from the date the repaired,
exchanged or replaced Products are shipped by Seller (the “Replacement
Warranty Period”).

Advanced replacement Products for Products covered under warranty may
be obtained from Seller after the Belimo customer service troubleshooting
process has been completed. For industrial products (such as butterfly
valves), a purchase order is required. The purchase order will be credited
upon the receipt and verification by Seller of the returned defective
Products. For non-industrial products, an invoice will be issued and shall
be due and payable is the returned Products are not received by Seller
within 60 days from the date of that the replacement Products are shipped.
Additional charges may apply if the nature of the problem has been
misrepresented by Client.

. Both the conditional and unconditional warranties cover the Products only,

and do NOT cover labor associated with the troubleshooting, removal or
replacement of such Products.

New Products ordered in an attempt to circumvent the warranty process
may NOT be reimbursed if, upon receipt of returned Products, it is
determined that the defect in the returned Products is actually field related,
or the Products have been returned for cosmetic reasons only.

8.13. Advanced replacement Products for butterfly valve actuators may not be

9.1.

new, but have been verified by the Seller for electrical and mechanical
operation. Such Products carry the full warranty for the entire Replacement
Warranty Period.

No Warranty for Non-HVAGC Application

All Seller warranties shall extend only to HVAC use of the Products. If
Products are used in non-HVAC application (e.g., aircraft, industrial
processes, etc.), Seller's warranties shall not cover such Products. Client
will be solely responsible for any damage to or malfunction of Products or
for any damage resulting from such use of Products.

10.

-

Liability Disclaimer

.These Terms constitute the entire understanding and agreement between

Seller and Client regarding the warranties that cover Products and
supersedes all previous understandings, agreements, communications and
representations. Seller shall not be responsible for and Client does not have
any right to make any claim for, damage that occurs to any property other
than Products. Seller shall in no way be responsible for any costs incurred
by Client in the determination of the causes of damage to any of Client’s
property, for expert opinions, or for any punitive or special, incidental or
consequential damages of any kind whatsoever.

10.2. Seller shall not be liable for any damage resulting from or contributed by

Client or third parties acting within the scope of responsibility of Client or

such third party when:

1. Products are used for non-HVAC applications, such as in aircrafts,

industrial processes, etc.;

2. Client uses the Products without complying with applicable law or
institutional regulations or Belimo data and installation sheets or Client
uses the Products without following good industry practice;

. Products are used by personnel who have not received suitable
instruction; or

. Products are modified or repaired without the written approval of Seller.
When requested to do so, Client shall immediately release Seller in full
from any possible third party claims resulting in connection with the
circumstances listed above. This also applies to claims in connection with
product liability.

w

S

10.3. If Client becomes aware that any third party has made or appears likely to

X,

11.

-

make any claim regarding Products (including, without limitation, regarding
Product defects or rights infringed by Products), then Client shall
immediately inform Seller and afford to Seller all assistance that Seller may
require to enforce its rights and defend such claim.

Proper Law and Jurisdiction

. All sales of Products under these Terms and the warranties described herein

shall be governed by the laws of the State of Connecticut, and the parties
agree to submit to the exclusive jurisdiction of the Federal and state courts
located in the State of Connecticut with respect to any dispute arising from
the subject matter hereof. The parties hereby waive all rights to a jury trial
in connection with any claims relating to the subject matter hereof.
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