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Control Valve Product Range

Electronic Pressure Independent
Characterized Control Valves™
U.S. Patent

Electronic
Characterized Control Valves
U.S. Patent

™

B2... Series Two-way

B3... Series Three-way

PICCV Two-way
1/2” to 2”
Service: Chilled/Hot Water,
60% glycol
Flow Rate:  0.5-80 GPM
Material: Brass Body
Brass/Stainless Trim
Control: Floating

Multi-Function Technology®

Spring Return or
Non-Spring Return

Typical Application

Air Handling Units: — Heating Coils
- Cooling Coils

Unit Ventilators

VAV Box Re-heat Coils

Mixing/Diverting
B6... Series Two-way Flanged
|
1/2” to 3”
|
Service: Chilled/Hot Water,
60% glycol
C, Range:  0.3-240
Material: Stainless Trim or
Brass Trim
Control: On/0ff, Floating, 2-10 VDC

Multi-Function Technology®

Spring Return or
Non-Spring Return

Typical Application

Air Handling Units: - Heating Coils
- Cooling Coils

Fan Coil Units: - Heating Coils
- Cooling Coils

Unit Ventilators

VAV Box Re-heat Coils

Bypass Loops

BELIMO

Electronic Zone Valves

ZONEZ2...N Series Two-way NPT
ZONE?2...S Series Two-way Sweat

ZONES...N Series Three-way
Diverting NPT

ZONES3...S Series Three-way
Diverting Sweat

1/2” to 1”

Service: Chilled/Hot Water,

50% glycol
Cy Range: 1.0-8.0
Material: Brass Body
Control: On/0ff

Spring Return

Typical Application

Fan Coil Units: - Heating Coils
- Cooling Coils

Baseboard Radiation

For detailed information and submittal data, see Technical Documentation at www.belimo.com or on CD-ROM.
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BELIMO

Electronic Globe Valves

G2...(S) Two-way Screwed

Series Bronze or Stainless Trim
G6...C (S) Two-way Flanged ANSI 125
Series Bronze or Stainless Trim
G6...(S) Two-way Flanged ANSI 125
Series Bronze or Stainless Trim
G6...(S)-250 Two-way Flanged ANSI 250
Series Bronze or Stainless Trim
G3...(D) Three-way Screwed
Series Bronze Trim

G7...D (S) Three-way Flanged

Series ANSI 125 Bronze or

Stainless Trim

G7...D (S)-250 Three-way Flanged
Series ANSI 250 Bronze or
Stainless Trim

Three-way Valves available in Mixing or Diverting

1
1/2” to 6”
1

Service: Chilled/Hot Water,
60% Glycol, Steam

C, Range: 0.4-344 (Two-way)
2.2-340 (Three-way Mix.)
4.4-248 (Three-way Div.)

Material: Stainless Steel Stem,
Bronze Trim or
Stainless Trim

Control: On/0ff, Floating, 2-10 VDC

Multi-Function Technology®

Spring Return or
Non-Spring Return

1
Typical Application

Air Handling Units: - Heating Coils
- Cooling Coils

Fan Coil Units: - Heating Coils

- Cooling Coils

Unit Ventilators

VAV Box Re-heat Coils

Bypass Loops
|

Control Valve Product Range

Electronic Butterfly Valves

F6... Series Two-way
(HS,HSU)

F7... Series Three-way
(HS,HSU) Mixing/Diverting

F6... SHP Two-way ANSI 150/300
Series

F7... SHP Three-way ANSI 150/300

Series Mixing/Diverting
2” to 30”

Service: Chilled/Hot Water,
50% Glycol

Cy Range: 115-73,426

Material: Stainless Shaft

Stainless Disc

Cast Iron, Full Lug Body

EPDM Liner

Control: On/0ff, Floating,
2-10 VDC

On/0ff, Floating
2-10 VDC,

1-5 VDC, 4-20mA
(NEMA 4 Actuator)

Multi-Function Technology®

Spring Return or
Non-Spring Return

Typical Application

Chiller and Cooling Tower Isolation

Change-over Systems

Large Air Handler Coil Control

Bypass Control Applications

For detailed information and submittal data, see Technical Documentation
at www.belimo.com or on CD-ROM.

Electronic Ball Valves - VS Series

B2... Two-way Screwed
VS Series Stainless Steel Trim
B3... Three-way Mixing/
VS Series Diverting Screwed
Stainless Steel Trim
B2... Two-way Screwed
VSS Series Stainless Steel Body
and Trim
B6... Two-way Flanged
VS Series Stainless Steel Trim
|
1/2” to 10”
|
Service: Chilled/Hot Water,

50% Glycol, Steam

C, Range: 1t0 12,400

Material: Bronze or Stainless Body
Stainless Steel Trim
RPTFE Seats

Control: On/Off, Floating,
2-10 VDC

On/Off, Floating
2-10 VDC,

1-5 VDC, 4-20mA
(NEMA 4 Actuator)

Multi-Function Technology®

Spring Return or
Non-Spring Return

Typical Application

Unit Ventilators
Humidifiers

Heating and Cooling Coils

Call Customer Service to discuss
your application.



Valve/Actuator Selection At A Glance BELI l\ﬁ()

Base Product Nomenclature

ZONEZ215N-10 + ZONE24NC-S+FCU-I

VALVE

ZONEZ2 15 N - i0 +
VALVE SIZES Y 17 Y

Valve Designation Sizes \' = NPT Female
Zone Valve 5 = 12 Connection 10=1.0
% = 34‘}"’ S = Sweat 25=25
s} = Connection 35-35
50=5.0
80=8.0

Y TYPE OF VALVE

ZONE VALVES
ZONE2... Zone Valve 2-way
ZONE3... Zone Valve 3-way
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BELI I\ﬁ() Valve/Actuator Selection At A Glance

SET UP TAGGING
Y Y \]
Voltage )& = Normally Closed -S = built-in auxiliary switch TAGGING
24 = 24VAC vo T Valves may be
120 = 120 VAC = rormally Bpen tagged per customer
specifications.
Example: FCU-1

ORDERING EXAMPLE

ZONE215N-10+ZONE24NC-S .
Built-in auxiliary switch .
Tagging .

Total e List



BELIMO

Notes/Work Pad
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Electronic Zone Valves

y £ 4
m ZONE... Series

ZONE 2...N Two-way (NPT)
ZONE 2...S Two-way (Sweat)
ZONE 3...N Three-way
Diverting (NPT)
ZONE 3...S Three-way
Diverting (Sweat)
|
1/2” and 1”
|
Service: Chilled/hot water
50% glycol

C, Range: 1.0-8.0
Material:  Brass body
Control: On/Off

Spring Return

Features

Zone Valves — ZONE2... and ZONES3... Series

« Push button for quick removal of actuator

« Easy manual open lever with automatic return
* Up to 75 psi close-off

 Only 2-3/8” wide to fit most baseboards

« Spring return normally closed or normally open

* Quiet operation




Electronic Zone Valves, Spring Return Actuator

Two-way and Three-way Valves with NPT or Sweat Ends

BELIMO

ON YN

Valve Actuator
Nominal Close- 24V 24V 120V 120V
Model # Cy Size off Normally Closed Normally Open Normally Closed Normally Open
Valve Rating | Inches mm (psi) ZONE24NC ZONE24NO ZONE120NC ZONE120NO
Two-way with NPT Female Connection
ZONE215N-10 1.0 1/2" 15 75 0 Pg 10 0 Pg 10 0 Pg 10 0 Pg 10
ZONE215N-25 25 1/2" 15 50 ! 0 Pg 10 0 Pg 10 ! 0 Pg 10 0 Pg 10
ZONE215N-35 35 1/2" 15 30 0 Pg 10 0 Pg 10 E 0 Pg 10 0 Pg 10
ZONEZ220N-35 35 3/4” 20 30 0 Pg 10 0 Pg 10 0 Pg 10 2 0 Pg 10
ZONEZ220N-50 5.0 3/4” 20 25 0 Pg 10 0 Pg 10 0 Pg 10 N 0 Pg 10
ZONE225N-80 8.0 1" 35 20 0 Pg 10 0 Pg 10 0 Pg 10 0 Pg 10
Three-way with NPT Female Connection
ZONE315N-10 1.0 1/2” 15 75 0 Pg 10 T 0 Pg 10 t
ZONE315N-25 2.5 1/2” 15 50 o 0 Pg 10 T ! 0 Pg 10 T
ZONE315N-35 35 1/2” 15 30 s 0 Pg 10 T 0O Pg 10 T
ZONE320N-35 35 3/4” 20 30 % 0 Pg 10 T 0 Pg 10 t
ZONE320N-50 5.0 3/4” 20 25 N 0 Pg 10 T 0 Pg 10 t
ZONE325N-80 8.0 1" 35 20 0 Pg 10 T % 0 Pg 10 t
Two-way with Sweat Connection
ZONE215S-10 1.0 1/2" 15 75 0 Pg 10 0 Pg 10 0 Pg 10 0 Pg 10
ZONE215S-25 2.5 1/2” 15 50 ! 0 Pg 10 ! 0 Pg 10 ! 0 Pg 10 ! 0 Pg 10
ZONEZ215S-35 35 1/2” 15 30 0 Pg 10 0 Pg 10 I 0O Pg 10 ] 0 Pg 10
ZONE220S-35 | 35 34 | 20 30 0 Pg 10 g 0 Pg 10 b 0 Pg 10 oY 0 Pg 10
ZONE220S-50 5.0 3/4” 20 25 0 Pg 10 0 Pg 10 R 0 Pg 10 R 0 Pg 10
ZONE225S-80 8.0 1" 35 20 0 Pg 10 I 0 Pg 10 0 Pg 10 0 Pg 10
Three-way with Sweat Connection
ZONE315S-10 1.0 1/2” 15 75 0 Pg 10 T 0 Pg 10 t
ZONE315S-25 25 1/2” 15 50 ! 0 Pg 10 T ! 0 Pg 10 t
ZONE315S-35 3.5 1/2” 15 30 0 Pg 10 T 0 Pg 10 t
ZONE320S-35 35 3/4” 20 30 0 Pg 10 T 0 Pg 10 T
ZONE320S-50 5.0 3/4” 20 25 0 Pg 10 T 0 Pg 10 T
ZONE325S-80 8.0 1" 35 20 0 Pg 10 T 0 Pg 10 t
Built-in auxiliary switch ZONE215N-10+ZONE24NC-S 0 Pg 10 0 Pg 10 0 Pg 10 0 Pg 10

(add -S to model number)

tThree-way valve can be NC or NO depending on installation always using the NC actuator. See technical literature for details.

J20744 - 04-07 - Subject to change. © Belimo Aircontrols (USA), Inc.



BELIMO Electronic Zone Valves

Installation

Installation
The valve can be installed vertically or horizontally, but not turned upside down.

— A 3-way valve cannot be transformed into a 2-way valve and
visa versa.

— The flow is from A to B (see diagram below) and must be
installed so the paddle closes against the direction of flow
as indicated in the following diagrams.

— The 2-way valves can be installed on the supply or on the (NO) B A (NC)
return; for correct installation it is necessary to respect the
direction of flow indicated from the arrow on the body valve.

— The NC versions have a override handle. AB

3-way valve normally closed actuator

— 3-way zone valves can be fitted with NC actuator only (Note: 3-way uses only normally closed actuator)

(rotate 180° the valve body for NO application).

( l 6‘ ------ -~
' o
1 ©
o
H -
T L -
Ay
A B 3-way installed on the supply in diverting configuration
—— -

2-way valve normally closed actuator

%m
>
A
Load

1AB

A

é.
\
3

Load

-way installed on the return

Ay

2-way 3-way

2-way installed on the supply Port “A” closed

N.C. without power Port”A” closed Port “B” open
Port “AB” open
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N.C. open with power Port”A” open Port “A” open

k) Port “B” closed
S Port “AB” open
N.C. manually open Port”A” open Port “A” open

Port “B” open

Port “AB” open

2-way installed on the return




Electronic Zone Valves

ZONE... Series

Technical Data/Submittal

Valve Specifications

Service
Flow characteristic
Two-way
Three-way
Sizes
Type of end fitting
Materials:

Body

Stem

Seals
Pressure rating
Media temp. range
Close off pressure
Leakage
Cv rating

Pt

chilled or hot water, 50% glycol

on/off

on/off, diverting

1/2", 3/4” and 1"
female, NPT or Sweat

forged brass

stainless steel

EPDM

300 psi

32°F to 212°F [0°C to 100°C]
20 — 75 psi

Class 1l 0.1%

1.0-8.0

U.S. & Foreign Patent Pending

10

Application

BELIMO

This valve is typically used on fan coil units, baseboards or
other hydronic applications where fail safe operation or 2-wire
control is required. This valve is suitable for use in a hydronic
system with variable or constant flow.

This valve is designed to fit in compact areas where on/off or
control is required using 24 VAC or 120 VAC.

Actuator Specifications

Control
Nominal voltage

Power Consumption
Transformer Sizing
Electrical Connection

Position Indication

Running Time Motor:
Spring:

Humidity

Ambient Temperature

Storage Temperature

Housing Rating

Agency Listing

Noise Level

Quality Standard

Built-in Auxiliary Switch

(optional)

On/off

24 VAC 50/60 Hz + 10%

or 120 VAC 50/60 Hz + 10%
6.5W

7VA (Class 2 power source)
Wire lead length, 120V 6"

24V 18"

Integrated into lever (NC only)
20-40 seconds

5 seconds

5 to 95% non-condensing

32°F to 104°F (0°C to + 40°C)
-40°F to 176°F (-40°C to +80°C)
UL94-5V(B)

CE, cULus

max. 35 db (A)

ISO 9001

1 x SPST, 5A resistive (5A inductive)
@ 24 VAC

1 x SPST, 5A resistive (5A inductive)
@ 120 VAC

J20744 - 04-07 - Subject to change. © Belimo Aircontrols (USA), Inc.
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BELIMO

Dimensions

Wiring Diagram

Electronic Zone Valves

ZONE... Series Zone Valves
Technical Data/Submittal

4'[102)

l— 3-7/16" [87]

{

|
i

D098

O

w235

T-STAT
LL(HOT)
24 |120/230 Red ]/] Red
Motor Lead Color | Black | Orange | |

TO AUXILIARY
CIRCUIT

K\_/
\
L A §§
. —
2-way D — | 1-316" |«
T 3-way 130]
| | | T |«— 2-3/8" [60] —
—A—]

B
Connection A B c D E
Size and type in. (mm) in. (mm) in. (mm) in. (mm) in. (mm)
1/2” sweat 1-5/16” [34] | 2-5/8” [38] | 15/16” [24] | 1-5/16” [34] | 3-1/2” [89]
3/4” sweat 1-3/8” [35] | 2-3/4” [70] | 15/16 [24] | 1-1/2" [38] | 3-1/2” [89]
1”7 sweat 1-11/16” [43]| 3-3/8” [86] | 15/16” [24] | 1-9/16” [39] | 3-11/16 [93]
1/2” NPT 1-7/16” [36] | 2-7/8” [72] | 15/16 [24] | 1-1/4" [32] | 3-1/2” [89]
3/4” NPT 1-9/16” [39] | 3-1/16” [92] | 15/16 [24] | 1-1/4" [43] |3-11/16" [93]
17 NPT 1-13/16” [46]| 3-5/8” [92] | 15/16 [24] [1-11/16” [43]{3-11/16" [93]

Built-in auxiliary switch (optional) (-S models)

11



Actuator/Valve Specification

Download specifications at www.belimo.com

. GENERAL

A

B.

C.

D.

Warranty all actuators for a period of two or five years from the produc-
tion date as stated in the Terms and Conditions of Sale and Warranty.
Electronic valve and damper actuators shall be as manufactured, brand
labeled, or distributed by Belimo.

Electronic control valves, as specified, shall be Belimo or other brands
manufactured, brand labeled or distributed by Belimo.

Other manufacturers must be approved, in writing, 10 days prior to the
bid date.

Il. PRODUCTS

A
1.

o

10.

11.

12.

13.

14.

15.

16.

17.

12

Electronic Damper Actuators

Electronic actuators, less than 600 in-lb. of rated torque, shall have ISO
9001 quality certification and be cULus listed under standard 60730-1 or
UL listed under standard 873, CSA C22.2 No. 24 and have CE certification.

Electronic actuators used on dampers shall be designed to directly cou-
ple and mount to a stem, shaft or ISO style-mounting pad. Actuator
mounting clamps shall be a V-bolt with a toothed V-clamp creating a cold
weld, positive grip effect. Single point, bolt, or single screw actuator type
fastening techniques or direct-coupled actuators requiring field assembly
of the universal clamp is not acceptable.

Actuators shall be fully modulating/proportional, pulse width,floating/tri-
state, or two position as required and be factory or field selectable.
Actuators shall have visual position indicators and shall operate in
sequence with other devices if required.

Optional auxiliary switches shall be available.
Actuators shall have an operating range of —22° to 122°F.

Proportional actuators shall accept a 0-10 VDC or 0-20 mA input signal and
provide a 2-10 VDC or 4-20 mA (with a 500 W load resistor) operating range.
Actuators shall be capable of operating on 24, 120 or 230VAC, or 24VDC
and Class 2 wiring as dictated by the application. Power consumption
shall not exceed 10 VA for AC, including 120VAC actuators, and 8 watts
per actuator for DC applications.

NEMA 2 rated actuators shall be provided with a three foot (minimum),
pre-wired, electrical cable. Actuators requiring removal of the actuator
cover for access to wiring terminals, exposing electronic, printed circuit
boards to damage, are unacceptable.

Actuators shall have electronic overload protection or digital rotation
sensing circuitry to prevent actuator damage throughout the entire rota-
tion. End switches to deactivate the actuator at the end rotation or mag-
netic clutches are not acceptable.

For power-failure/safety applications, an internal mechanical spring return
mechanism shall be built into the actuator housing. Spring return actua-
tors shall be capable of CW or CCW mounting orientation. Spring return
models > 60 in-Ibs. and non-spring return models > 90 in-Ibs. will be
capable of mounting on shafts up to 1.05"in diameter. Spring return actu-
ators with more than 60 in-Ib. of torque shall have a metal, manual over-
ride crank.

Actuators using "on-board" chemical storage systems, capacitors, or other
"on-board" non-mechanical forms of fail-safe operation are unacceptable.

Upon loss of control signal, a proportional actuator shall fail open or
closed based on the minimum control signal. Upon loss of power, a non-
spring return actuator shall maintain the last position.

Actuators shall be capable of being mechanically and electrically paralleled
to increase torque if required. Valves and dampers requiring greater torque
or higher close off may be assembled with multiple low torque actuators.

Dual mounted actuators using additional anti-rotation strap mechanical
linkages, or special factory wiring to function are not acceptable.
Actuators in a tandem pair must be "off the shelf," standard actuators
ready for field wiring.

Damper and valve actuators will not produce more than 62 dB (A) when
furnished with a mechanical fail-safe spring. Non-spring return actuators
shall conform to a maximum noise rating of 45 dB(A) with power on or in
the running or driving mode.

Proportional actuators shall be fully programmable. Control input, posi-
tion feedback and running time shall be factory or field programmable.
Diagnostic feedback shall provide indications of hunting or oscillation,
mechanical overload, mechanical travel and mechanical load limit. The
actuators shall also provide actuator service data, at minimum, number of
hours powered and number of hours in motion.

Proportional actuators shall be capable of digital communication, as built.

BELIMO

B. Smoke and Combination Fire and Smoke Actuators
In Section 15820 or equivalent

1.

10.

11.

All smoke and combination fire and smoke dampers shall be
provided with Belimo Aircontrols FSLF (30 in-#), FSNF (70 in-#),
or FSAF (133 in-#) actuators.

Equals shall be approved 10 days prior to submission of bid.

Actuator shall carry a manufacturer’s 5-year warranty and be manufac-
tured under ISO 9001 quality control.

Actuator shall have microprocessor or electronic based motor controller

providing:

a. Electronic cut off at full open so that no noise can be generated while
holding open. Holding noise level shall be inaudible.

b. Protection so that actuator shall be incapable of burning out if stalled
before full rotation is reached.

Housing shall be steel and gears shall be permanently lubricated.

The actuators shall be direct coupled and employ a steel toothed cold-
weld clamp for connecting to damper or jack shafts. Aluminum clamps or
set-screw attachment are not acceptable.

Actuator shall have UL555S Listing by the damper manufacturer for 250°F.

FSLF shall be applied on dampers up to 6 sq. ft. Current draw shall be
no more than .15A at 120V running, or .06A holding at 120V (5 VA and
3.5 VA respectively for 24V power).FSNF shall be applied on dampers up
to 16 sq.ft. Current draw shall be no more than .23A at 120V running, or
.1A holding at 120V (27 VA and 10 VA respectively for 24V power).
FSAF shall be applied on dampers up to 20 sq.ft. Current draw shall be
no more than .1A at 120V running, or .05A holding at 120V (10 VA and
3 VA respectively for 24V power).

Dampers shall be installed straight and true, level in all planes, and
square in all dimensions. Dampers shall move freely without undue
stress due to twisting, racking, bowing, or other installation error.

Do not install in area where moisture can penetrate damper or actuator
nor where actuator temperature exceeds 120°F.

Note: FSLF and FSNF are 350°F actuators, 15 seconds open and

10.

11.

close. UBC and UL555S

FSAF is a 250F actuator, 75 seconds open, 20 seconds close.
UL555S.

Electronic Valve Actuators

Electronic actuators, less than 600 in-Ib. of rated torque, shall have ISO
9001 quality certification and be cULus listed under standard 60730-1 or
UL listed under standard 873, CSA C22.2 No. 24 and have CE certification.

Electronic actuators used on valves shall be designed to directly couple
and mount to a stem, shaft or ISO style-mounting pad.

Actuators shall be fully modulating/proportional, floating/tri-state, or two
position as required and be factory or field selectable.

Optional auxiliary switches shall be available.
Actuators shall have an operating range of —22° to 122°F.

Proportional actuators shall accept a 0-10 VDC or 0-20 mA input signal
and provide a 2-10 VDC or 4-20 mA (with a load resistor) operating range.

Actuators shall be capable of operating on 24VAC, 120VAC or 230VAC,
or 24VDC and Class 2 wiring as dictated by the application. Power con-
sumption shall not exceed 10 VA for AC, including 120VAC actuators, and
8 watts per actuator for DC applications.

NEMA 2 rated actuators shall be provided with either a covered terminal
strip, or a three, six, or ten foot pre-wired, electrical cable.

For power-failure/safety applications, an internal mechanical spring return
mechanism shall be built into the actuator housing. Spring return actua-
tors shall be capable of CW or CCW mounting orientation. Spring return
actuators with more than 60 in-Ib. of torque shall have a metal, manual
override crank.

Actuators using "on-board" chemical storage systems, capacitors, or other
"on-board" non-mechanical forms of fail-safe operation are unacceptable.
Upon loss of control signal, a proportional actuator shall fail open or
closed based on the minimum control signal. Upon loss of power, a non-
spring return actuator shall maintain the last position.

. Actuators utilizing brushless DC technology shall be capable of being

mechanically and electrically paralleled to increase torque if required.
Valves requiring greater torque or higher close off may be assembled
with two low torque actuators.

J20744 - 04-07 - Subject to change. © Belimo Aircontrols (USA), Inc.
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BELIMO

13.

14.

15.

16.

p P

® P om

Dual mounted actuators using additional anti-rotation strap mechanical
linkages, or special factory wiring to function are not acceptable.
Actuators in a tandem pair must be "off the shelf," standard actuators
ready for field wiring.

Valve actuators will not produce more than 62 dB (A) when furnished
with a mechanical fail-safe spring. Non-spring return actuators shall con-
form to a maximum noise rating of 45 dB(A) with power on or in the run-
ning or driving mode.

Proportional actuators shall be fully programmable. Control input, posi-
tion feedback and running time shall be factory or field programmable.
Diagnostic feedback shall provide indications of hunting or oscillation,
mechanical overload, mechanical travel and mechanical load limit. The
actuators shall also provide actuator service data, at minimum, number of
hours powered and number of hours in motion.

Proportional actuators shall be capable of digital communication, as built.

Industrial Actuators
Belimo SY Series Industrial Electric Actuators

The valve actuator shall consist of a thermally protected capacitor-type
reversible electric motor, a patented planetary worm combination drive,
heater, limit switches and wiring termination blocks, all contained in a die
cast aluminum enclosure. The drive system will provide continuous,
smooth torque transmission throughout a 90 degree travel. Adjustable
stops provide mechanical adjustment of end-of-travel. The transmission
shall allow continuous duty operation of a manual override handwheel
without the need to remove power, or de-clutch the manual system.
Enclosure shall be designed to meet NEMA 4, 4X (weatherproof) require-
ments, or CSA approved for non-hazardous locations.

The actuator shall employ 1ISO5211 mounting standards to provide for a
wide range of international applications.

The enclosure will have an industrial quality coating.

Actuator shall have a motor rated for a minimum of 25% duty cycle in
modulating applications.

Actuator shall be suitable for operation in ambient temperature ranging
from -4°F to +150°F [-20°C to +65°C].

The motor shall be fractional horsepower; permanent split capacitor type
designed to operate on 24 VAC, 110 VAC or 220 VAC, 1 pH, 50/60 Hz
supply. A self resetting thermal switch shall be imbedded in the motor for
overload protection.

Internal terminal blocks shall be clearly marked for field wiring. A wiring
diagram shall be permanently attached to the OUTSIDE of the actuator
housing.

Actuator will have a suitable sized NPT entry for external connections.
Gears shall be hardened alloy steel, permanently lubricated. The worm
drive system negates the need for a brake.

Two adjustable cam actuated end travel limit switches shall be provided
to control electrical movement of the actuator.

2 SPDT auxiliary switches, rated 10A at 250 VAC shall be included. The
switches are factory pre-set at 3 degrees and 87 degrees rotation, and
may be field adjusted.

. Actuator shall be equipped with a hand wheel or shaft for manual over-

ride to permit operation of the actuator in the event of electrical power fail-
ure or system malfunction. Hand wheel, where applicable, must be per-
manently attached to the actuator. (SY2 and larger)

The handwheel override shall be continuously operational regardless of
the powered state of the actuator, without the need to remove electrical
power if present during the override phase. (SY2 and larger)

The hand wheel will not rotate while the actuator is electrically driven.
The actuator shall provide a visual indicator beacon on the top of the
housing for position status of the actuator and attached devices.
Actuator shall have an internal heater and thermostat to minimize the
build-up of moisture inside the sealed enclosure.

Modulating units shall operate under 2-10 VDC, 4-20mA, and 1-5 VDC
control modes. The default shall be 2-10 VDC control.

Electronic Control Valves
General

The manufacturer shall be capable of providing individual valve identifica-
tion tagging on each printed valve label. Valve tag identification shall be
documented on the approved, submitted valve schedule.

Actuator/Valve Specification

Valves shall be designed and provided with the proper actuators to pro-
vide the rated valve close-off.

Pressure Independent Characterized Control Valves

Control valves shall be pressure independent. Balancing valves and
associated balancing shall not be required on devices where pressure
independent control valves are installed. Balancing valves and balancing
are required if self-contained pressure independent control valves are not
installed.

The absolute flow accuracy through the valve shall be +/- 5 % due to sys-
tem pressure fluctuations across the valve in the selected operating
range, and +/- 5% variation due to manufacturing tolerances.

The control valves shall be available with floating or proportional actua-
tors. The actuator shall be directly coupled to the valve at the factory.
Proportional actuators shall be Multi Function Technology as manufac-
tured by Belimo. Multi-turn actuators are not acceptable.

The valve shall have an equal percentage characteristic and shall accu-
rately control the flow from 0 to 100% full rated flow.

A minimum of 5 PSI shall be required to operate the valve pressure inde-
pendently.

Valves shall require no maintenance and shall not include replaceable
cartridges.

Valves shall be available with optional pressure/temperature ports to
allow flow verification.

Control valves shall be by Belimo.

Characterized Control Valves™

Control valves shall be of the Characterized Control Valve™ type provid-
ed by Belimo.

Characterized Control Valves™ shall be used for all water applications
requiring equal percentage characteristics.

A TEFZEL, flow-characterizing disc shall be installed in the inlet of Two-
way characterized control valves and in the control port of Three-way
valves. The valve trim shall utilize a stainless steel ball and stem for all
water or glycol solutions up to 60%. For water applications, an optional
chrome plated brass ball and brass stem may be used for sizes 3/4” and
smaller.

Valve bodies shall be nickel-plated, forged brass with female NPT
threads. Bodies to 1-1/4" shall be rated at 600 psi and sizes 1-1/2" to 3"
at 400 psi.

Characterized Control Valves™ shall have a self-aligning, blowout proof,
brass stem with a dual EPDM O-ring packing design. Fiberglass rein-
forced Teflon seats shall be used.

The valves shall have a four bolt mounting flange to provide a 4 position,
field changeable, electronic actuator mounting arrangement.

A non-metallic coupling, constructed of high temperature, continual use
material shall provide a direct, mechanical connection between the valve
body and actuator. The coupling shall be designed to provide thermal
isolation and eliminate lateral and rotational stem forces. Vent hole shall
be provided to reduce condensation build-up.

Globe Valves
Globe valves, as specified, shall be by Belimo.

Two-way and Three-way globe valves may be used only if characterized
control valves do not fit the sizing criteria or application.

Globe valves may be used for chilled or hot water, steam, or glycol solu-
tions to 60%. Screwed and flanged water valves shall have equal per-
centage or linear flow characteristics for Two-way or Three-way valves,
respectively. All stems shall be stainless steel.

Screwed globe valves 1/2" through 2" shall have bronze bodies rated at
ANSI Class 250. For water up to 35 psi or steam up to 15 psi, trim shall
include a brass plug, a spring-loaded TFE packing, and a bronze seat.
The maximum differential shall be 35 psi for water and 15 psi for steam.
Two-way and Three-way flanged globe valves 2-1/2" to 6" shall have cast
iron bodies rated for ANSI Class 125 or ANSI 250. The maximum differen-
tial shall be 25 psi for water and 10 psi for steam. Trim shall include stain-
less steel stems, bronze plugs, bronze seats, and a TFE V-ring packing.

For steam inlet pressures higher than those stated above, furnish globe
valves with stainless steel trim specifically rated for the application.

13



Actuator/Valve Specification
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Direct Coupled Globe Valve Actuator and Adaptor Bracket

Actuator shall be designed with an integrated adaptor bracket that will
direct mount to the valve.

Actuator shall provide a linear force capable of fulfilling the required
close-off of the valve.

Actuator shall include an automatic valve coupling device that shall lock
securely to the valve stem.

Proportional and spring return actuators shall adapt upon powering the
actuator. This adaptation will determine stroke length and enable the
actuator to set the minimum and maximum limits of the supplied control
signal, thereby utilizing the entire control signal range. Feedback, running
time and other parameters are automatically adjusted to the effective
stroke.

Actuator shall have a manual override equipped with an interlocking
device to protect the actuator from over-torque of the manual override.

Butterfly Valves — Resilient Seat
Butterfly valves, as specified, shall be by Belimo.

Butterfly valves 2" to 12" shall have a fully lugged, drilled and tapped,
cast iron body, rated to 200 psi body pressure, with 14" and larger valves
having a body pressure rating of 150 psi. Flanges shall meet ANSI
125/150 standards. The one-piece body shall feature an extended neck
allowing sufficient clearance for flanges and 2" of piping insulation. The
disc shall be 304 stainless steel and provide bi-directional bubble-tight
close off in either direction for chilled or hot water or 50% glycol applica-
tions. The disc shall be polished and contoured to minimize torque and
wear. Shaft shall be mechanically retained in valve body using split-thrust
washer and internal retaining-ring design for ease of service. The valve
body shall employ ISO5211 actuator mounting and shaft connection
standards.

The disc shall have full 360-degree concentric seating. Valves up through
12" shall utilize an internal spline for the disc-to-stem connection. External
mechanical methods to achieve this mechanical connection, such as pins
or screws, shall not be employed. Valves 14" and larger will utilize a dual-
pin method to prevent the heavy disc from settling onto the liner, causing
distortion. A phenolic backed, non-collapsing, EPDM seat shall be field
replaceable and shall create a positive seal between flange face and
valve body. No gaskets shall be required between the valve and flange
faces. The shaft shall be supported at four locations by RPTFE bushings.

The flow characteristic shall be modified equal percentage for Two-way
valves and linear for Three-way valves. Valves 2" through 12" shall be
rated for standard HVAC service of up to 50 psi close-off, or for heavy
commercial service of up to 200 psi close-off. Valves 14" and larger shall
be rated for up to 150 psi close-off.

A permanent metal tag shall designate manufacturer, series number and
materials of construction.

Butterfly valves may be used in all two-position applications and modulat-
ing applications larger than 2", or where the close off rating of other valve
styles does not meet the design requirements.

Butterfly valves shall be sized primarily by using velocity calculations to
prevent fluid velocities from exceeding 12 feet per second. For modulating
applications, CV factors at sixty (60) degrees shall be used for determin-
ing delta P once size has been determined by the velocity calculations.
High torque industrial valve actuators, >300 in-Ib. of rated torque, may be
used where low torque actuators are not suitable. High torque actuators
shall be as manufactured or provided by Belimo.
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Butterfly Valves — High Performance
Butterfly valves, as specified, shall be by Belimo.

Butterfly valves 2" to 30" shall have a fully lugged, drilled and tapped,
carbon steel body conforming to ANSI class 150 or class 300 standards.
Flanges shall meet ANSI 150 or ANSI 300 standards. The one-piece
body shall feature an extended neck allowing sufficient clearance for
flanges and 2" of piping insulation.

The disc shall be 316 stainless steel and provide bi-directional bubble-
tight close off in either direction for chilled or hot water, 50% glycol appli-
cations or steam applications up to the ANSI class limits. The disc shall
employ a 360 degree uninterrupted spherical edge for sealing. The disc
profile shall be designed for maximum flow and equal percentage control.

Shaft shall be mechanically retained in the valve body using an
adjustable gland flange. This flange also serves to prevent leakage out
the valve neck by applying a load against TFE Chevron design washers.
These washers provide full ANSI hydrostatic seal to 150% of CWP rating.

The RTFE bi-directional seat shall employ an encapsulated elastomeric
o-ring core for resiliency. The seat is retained in the valve body by use of
a retaining ring. The outside diameter of the retaining ring is recessed
within the gasket sealing surface to prevent external leakage. The retain-
ing ring is held in place by means of a stainless wedge ring.

A permanent metal tag shall designate manufacturer, recommended flow
direction, series number and materials of construction.

Butterfly valves may be used in all two-position applications and modulat-
ing applications larger than 2", or where the close off rating of other valve
styles does not meet the design requirements.

Butterfly valves shall be sized primarily by using velocity calculations to
prevent fluid velocities from exceeding 32 feet per second. For modulating
applications, CV factors at sixty (60) degrees shall be used for determin-
ing delta P once size has been determined by the velocity calculations.
High torque industrial valve actuators, >300 in-lb. of rated torque, may be
used where low torque actuators are not suitable. High torque actuators
shall be as manufactured or provided by Belimo.

Zone Valves

Zone valves, as specified, shall be by Belimo.

Zone valves shall be used in terminal unit water applications requiring a
Two-way or Three-way diverting valve in sizes 1" and smaller.

Zone valves shall have brass bodies with female NPT or sweat ends and
a stainless steel stem.

Zone valve actuators shall on/off and shall be available in 24VAC or
120VAC.

Zone valve actuators shall have a minimum of 20 psi close-off rating.
Zone valves shall have push button for quick removal of actuator.
Zone valves shall have a leakage rate of 0.1% or lower

Industrial Ball Valves
Ball valves, as specified, shall be by Belimo.

Two-way and three-way ball valves may be used only if characterized
control valves do not fit the sizing criteria or application.

Ball valves may be used for chilled or hot water, steam, or glycol solu-
tions to 50%. Screwed or flanged water valves shall have modified equal
percentage or modified linear flow characteristics for two-way and three-
way valves, respectively. The ball and stem shall be stainless steel, and
seats will be RPTFE.

VS Series screwed ball valves 1/2" through 3" shall have bronze bodies
rated to at least 400 WOG. Flanged ball valves 2" through 10" shall have
cast iron bodies rated to at least 200 WOG. The maximum differential rat-
ing will match the respective valve close-off rating.

VSS Series screwed ball valves 1/2" through 3" shall have stainless steel
bodies rated to at least 600 WOG. The maximum differential rating will
match the respective valve close-off rating.

VS and VSS series ball valves shall provide bubble-tight close-off capabil-
ities on all ports up to the specified close-off rating.
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Terms and Conditions of Sale and Warranty
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General

1.1. 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 memori-
alize such agreement in a writing signed by both Client and Seller.

Price

2.1. The Seller's price for Products (the “Price”) is net, FO.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.
2.1.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.

2.3. 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.

2.4. Seller reserves the right to make partial deliveries of orders
of Products, each of which deliveries may be invoiced sepa-
rately by Seller.

2.5.The Price does include charges for wiring diagrams, instal-
lation, and commissioning, which will be charged to Client sep-
arately and will be payable on demand.

Payment

3.1. 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.

3.2. 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 permit-
ted by law, whichever is less) on the outstanding unpaid bal-
ance due to Seller.

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

Title and Risk

4.1. 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

5.1. 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 Clientimme-
diately 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
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Seller can file a claim for loss or damage in transit with the car-
rier. If the damage does not become apparent until the ship-
ment is unpacked, customer must make a request for inspec-
tion 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

6.1. 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 fail-
ure to meet any stated or assumed delivery schedules.

Return of Goods

7.1. 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, (jii) 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 loca-
tion as instructed by Seller and identified with an RMA number
will be considered for credit.

7.2. 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 pay-
ment 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.

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

VIIl. Warranty
VIII.LA 5-year warranty

8.1. 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.

VIII.B 2-year conditional warranty

8.2. 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 war-
ranty with regard to warranty period or conditions of warranty
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may apply to certain specified Products as stated in the docu-
mentation for those Products.

VIII.C General Warranty Terms

8.3. 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 unautho-
rized manner, or (d) damage to Products not caused by Seller.
8.4. Client must promptly notify Seller of Products’ alleged
defect and provide Seller with other evidence and documenta-
tion reasonably requested by Seller. Before removing
Products from service, Client should contact a Seller-author-
ized 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 cus-
tomer service will work with field technicians to troubleshoot
problems. Many problems can be resolved over the phone.
8.5. 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 out-
side of the box containing the returned Products. Only Products
returned to the proper location and identified with an RMA num-
ber will be accepted by the Seller.

8.6. 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.

8.7. Products found to be defective for which a warranty is
applicable will either be replaced or repaired at the Seller’s dis-
cretion. Seller is not responsible for charges that Client may
incur as a result of the removal or replacement of Products.
8.8. Repaired or replacement Products are shipped from
Seller via ground shipment. Other shipping methods are avail-
able at the sole expense of the Client.

8.9. 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”).

8.10. Advanced replacement Products for Products covered
under warranty may be obtained from Seller after the Belimo
customer service troubleshooting process has been complet-
ed. For industrial products (such as butterfly valves), a pur-
chase 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 mis-
represented by Client.

8.11. 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.
8.12. 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
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have been returned for cosmetic reasons only.

8.13. Advanced replacement Products for butterfly valve actu-
ators may not be 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-HVAC application

9.1. 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.

Liability disclaimer

10.1. These Terms constitute the entire understanding and
agreement between Seller and Client regarding the warranties
that cover Products and supersedes all previous understand-
ings, 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 determina-
tion 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 installa-
tion sheets or Client uses the Products without following
good industry practice;

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

4. 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.
10.3. If Client becomes aware that any third party has made or
appears likely to 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

11.1. All sales of Products under these Terms and the war-
ranties 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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to the Top

Belimo Americas

(USA) Locations / 1-800-543-9038 Belimo Worldwide
43 Old Ridgebury Road 1675 East Prater Way Belimo Americas serves
Danbury, CT 06810 Suite 101 customers throughout the
Toll Free: (800) 543-9038 Sparks, NV 89434 United States, Canada,
(203) 791-9915 Toll Free: (800) 987-9042 and Latin America.
Fax: (800) 228-8283 (775) 857-4243 . . .
(800-ACTUATE) Fax: (800) 987-8875 Itis part of Belimo Holding,

(203) 791-9919 (775) 857-4255 GRRlE e1d company in
Switzerland with business

South Customer Service: : _ psinithe Americas,
888-829-3166 Midwest Service Center Europe, and Asia Pacific.

Fax: 800-228-8283 (877) 833-1647

Mid-West Customer Service:
877-833-4647
Fax: 800-228-8283

Latin America Customer Service:

203-791-8396
Fax: 203-791-9139

Canada Locations

14/16 — 5716 Coopers Ave. Quebec & Eastern Canada
Mississauga, Ontario Service Center

L4Z 2E8 (866) 928-1440

Toll Free: (866) 805-7089 (450) 928-1440

(905) 712-3118 Fax: (450) 928-0050

Fax: (905) 712-3124

www.belimo.com
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