NM Series Direct Coupled Actuator BELIMO

Minimum 70 in-Ib torque

For damper areas up to 18 sq-ft*

Application Methods

Medium Volume Control Dampers.

KH-8 Crankarm -
final position must be
vertical when damper
is fully open.

e

ZG-NM4

Mount actuator
at a 45° angle

to allow for full
90° crankarm

Damper is mounted
through a wall with control
shaft exposed, but space
too tight to direct couple.

Actuator mounted on field-
NM24...

rotation. fabricated plate to control
\ a cone-type VAV damper
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Torque 70 in-lb
Power supply 24 VAC
Control signal on-off/floating point
Control signal modulating - 2 to 10 VDC
Control signal pulse width modulating
Control signal start/span adjustable
Running time 75 to 150 sec for 0 to 70 in-Ib
Running time 150 sec independent of load.

External direction of rotation switch
Angle of rotation limiting (mechanical)
External manual override

Auxiliary switches............... (p. 104) Installation instructions ..(p. 105-110)
General Wiring .................. (p. 107) Start-up and checkout ..(p. 111)

* 4 in-Ib/ft2 damper torque loading. Parallel blade. No edge seals.
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BELII\W& NM Series Direct Coupled Actuator

A CLOSER LOOK...

LISTED
94D5

TEMP. IND &
REG. EQUIP.

Cut labor costs with simple direct coupling.

o Check damper position from a distance with

clear position indicator.

o Don't worry about actuator burn-out.
Belimo is overload-proof throughout rotation.

o Enjoy added flexibility with easy mechanical
stop to adjust angle of rotation.

o Need to change control direction?
Do it easily with a simple switch.

o Simple manual override button helps you get
up and running faster.

o Auxiliary switch accessory (SN1,SN2) is easy to
use, offers feedback or signal for additional device.

o 3 ft. plenum rated cable eases installation
Conduit connector provided: one less detail
to worry about.

o Microprocessor-controlled brushless DC motor increases
actuator life span and reliability, provides constant running
time independent of load. (Proportional actuators)

The Belimo Difference

__HM3sR e

WARRANTY

o Customer Commitment.

Extensive product range. Competitive project pricing. Application assistance.

Same-day shipments. Free technical support. Five year warranty.
o Low Installation and Life-Cycle Cost.

Easy installation. Accuracy and repeatability.
Low power consumption. No maintenance.

» Long Service Life.

Components tested before assembly. Every product tested before shipment.

20+ years direct coupled actuator design.
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NM24 US

V' 4
BELIMO

On-off, reversible, non-spring return, direct coupled, floating point, 24 V

LISTED

® 94D5
TEMP. IND &
REG. EQUIP.

Technical Data

NM24 US

Power supply

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

Power consumption

2W

Transformer sizing

3.5 VA (Class 2 power source)

Electrical connection

3 FT, 18 GA plenum rated (UL CL2P)
1/2 in. conduit connector

Overload protection

electronic throughout 0 to 95° rotation

Angle of rotation

0 to 95°, adjustable stops

Torque

min 70 in-Ib [8 Nm]

Damper area (Note 1)

18 Sq Ft

Direction of rotation

reversible with switch L/R

Position indication

clip-on indicator

Manual override

button on actuator

Torque min. 70 in-lb, for control of air dampers
surfaces up to 18 sq. ft.

Application

For modulating or on-off control of dampers in HVAC sys-
tems. Actual actuator sizing should be done in accor-
dance with the damper manufacturer’s specifications.
Control is on-off from an auxiliary contact of a fan motor
contactor, or a manual switch. The direction of rotation is
reversible, for use with a floating point type control. The
actuator mounts directly to the damper operating shaft with
a universal V-bolt clamp assembly.

Operation

The universal mounting bracket supplied with the actuator
will prevent lateral movement of the actuator. The damper
actuator is not provided with and does not require any limit
switches, but is protected against overloading. The angle
of rotation is mechanically limited to 95°. When reaching
the damper or actuator end position, the motor stops auto-
matically. The gears can be manually disengaged by sim-
ply pressing down the spring loaded button on the actuator
cover. When this button is pressed down, the damper
blades can be adjusted by hand. The position of the actua-
tor is indicated by a visual pointer.

Auxiliary switches are easily fastened directly onto the
actuator body for signalling and switching functions.

Accessories

AV 10-18 Damper shaft Extension
SN1,SN2 Auxiliary switches

ZG-H2 Actuator operator handle
ZG-NM3  Crank arm adaptor kit for ZG-105
ZG-NM4  Crank arm adaptor kit
ZG-NMSA-1 Shaft adaptor for short shafts
ZG-105  Mounting Bracket

Dimensions (All numbers in brackets are metric.)

Running time 75 to 150 sec for 0 to 75 in-Ib [0 to 8Nm]
(0 to 90°)
Humidity 5 to 95% RH, non-condensing

Ambient temperature

-4°F to +122°F [-20°C to +50°C]

Storage temperature

-40°F to +176°F [-40°C to +80°C]

Housing

NEMA type 2

Housing material

UL 94-5V (flammability rating)

Agency listings

UL 873 listed, CSA C22.2 No.24 certified, CE

Noise level

less than 35 db (A)

Servicing

maintenance free

Quality Standard

1ISO 9001

Weight

1.8 Ibs [0.8 kg]

Note 1 Damper area is calculated using approximately 4 in-lb/sq ft of damper area. This
is an average torque requirement for good quality dampers operating under a 1"
WC pressure drop. Check damper specifications for exact torque requirements.

100

@) 318" to 3/4" [72’% ?
3/8" 0 5/8"
[58]
!

T

e 51/2"[140] —]
——— 6 13/32" [163]

~— 116" [27] —

D016

F20358 /5 4 3 2 1 -01/04-10M-IG-Subject to change. © Belimo Aircontrols (USA), Inc.



F20358 /5 4 3 2 1 -01/04-10M-IG-Subject to change. © Belimo Aircontrols (USA), Inc.

BELIMO

Wiring Diagrams

NM24 US

On-off, reversible, non-spring return, direct coupled, floating point, 24 V

Line
\olts

A 24 VAC Transformer A

aopen M\
aclosed /M

a
o—|

M The indication of direction
is valid for switch position R.

A

Blk (1) | Common—
Red (2)|+ MY

Wht (3)|+ M

L R

_®_ NM24 US

W150

A\

ﬁ 24 VAC Transformer

A\

Line | Blk (1)| common
Volts —l_;| Red (2)] + M\
LI wht (3)f + 7,
L R
M/ The indication of direction w NM24 US
is valid for switch position R.

On-Off control of NM24 US

Bulk packaging - NM24.1 US

The bulk packaging option for the NM... series
has been discontinued as of October 2003

T-Type bracket

These are included in the single-actuator

packages.

Part #: 12503-00001 (UOM:24)
(includes 21731) shipped
separately upon request.

Tri-State control of NM24 US

Notes:
A Provide overload protection and disconnect as required.

é Actuators are provided with color coded wires. Wire
numbers are provided for reference.

& May also be powered by 24 VDC.

NM24 US - Typical Specification:

Control damper actuators shall be electronic direct coupled
type which require no crank arm and linkage. Actuators shall
be UL and CSA listed, have a 5 year warranty, and be man-
ufactured under 1ISO 9001 International Quality Control
Standards. Actuators shall have reversing switch and manu-
al override on the cover, and be protected from overload at
all angles of rotation. Actuators shall be as manufactured by
Belimo.
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NM24-SR US

Proportional damper actuator, non-spring return, direct coupled,
24 V, for 2 to 10 VDC and 4 to 20 mA control signal

LISTED

s p 94D5
TEMP. IND &
REG. EQUIP.

Technical Data
Power supply
Power consumption
Transformer sizing
Operating range Y
Input impedance
Feedback output 'U’
Electrical connection

Overload protection
Torque (Note 1)
Damper area (Note 2)
Direction of rotation

Position indication
Manual override
Angle of rotation
Running time (35-95°)

Running time (0-35°)

Run time stability
Humidity

Ambient temperature
Storage temperature
Mounting position
Housing

Housing material
Noise level

Agency listings
Quality standard
Servicing

Weight
Note 1
Note 2

NM24-SR US

24 VAC, = 20%, 50/60 Hz
13w

3.5 VA (Class 2 power source)
210 10 VDC, 4 to 20 mA
100kQ (0.1 mA), 500Q

2 to 10 VDC, 0.7 mA max

3 ft, 18 GA plenum rated (UL CL2P) cable,
1/2” conduit connector

electronic throughout 0 to 95° rotation
min 70 in-1b (8 Nm)
18 sq ft

reversible with Switch “L-R”
L = CW with an increase in voltage
R = CCW with an increase in voltage

clip on indicator
button on actuator
0-95° adjustable stops

150 seconds independent of max. angle of
rotation or torque

0-150 seconds proportional to max. angle of
rotation (Note 3)

+ 5%

5 to 95% RH, non-condensing
-4 to +122° F (-20 to +50° C)
-40 to +176° F (-40 to +80° C)
not sensitive to position
NEMA 2

UL 94-5V (flammability rating)
less than 35 dB (A)

UL 873 listed, CSA C22.2 No.24 certified, CE
1ISO 9001

maintenance free

1.8 Ibs. (0.8kg.)

24 VDC, £10%

Minimum torque is produced at minimum voltage, minimum temperature.

Damper area is calculated using approximately 4 in-Ib/sq ft of damper area. This

is an average torque requirement for good quality dampers operating under a 1"
WC pressure drop. Check damper specifications for exact torque requirements.

BELIMO

Torque min. 70 in-lb, for control of air dampers
surfaces up to 18 sq. ft.

Application

For proportional modulation of dampers in HVAC sys-
tems. Actual actuator sizing should be done in accor-
dance with the damper manufacturer’s specifications.
The actuator mounts directly to the damper operating
shaft with a universal V-bolt clamp assembly.

Operation

The actuator operates in response to a 2 to 10 VDC, 2 to
10 V phasecut or, with the addition of a 500Q resistor, a
4 to 20 mA control input from an electronic controller or
positioner. A 2 to 10 VDC feedback signal is provided
for position indication or master-slave applications.

A built-in microprocessor automatically tests for the
amount of rotation required to modulate the damper fully
closed to fully open. The actuator will self-adjust to run
at a consistent running time of 150 seconds, and rescale
the input signal so the entire 8 volt control range is used
to provide maximum resolution of the control system.
The microprocessor will also correct for compression of
tight close-off gaskets with age, providing the actuator is
not on its mechanical stops. A functional test of the actu-
ator-damper assembly may be done by pressing in the
manual override button, this will activate the actuators
test mode and cycle the actuator fully open and closed.
A 2 to 10 VDC feedback (U) is provided with full 8 volt
output range proportional to the operational rotation of
the damper.

A digital rotation sensing circuit protects the actuator in a
stall anywhere in its 95° working range without the need
of limit switches.

Auxiliary switches are easily fastened directly onto the
actuator body for signalling and switching functions.

Accessories

AV 10-18 Damper shaft extension
SN1,SN2 Auxiliary switches

ZG-H2 Actuator operator handle
ZG-NM3 Crank arm adaptor kit for ZG-105
ZG-NM4  Crank arm adaptor kit
ZG-NMSA-1Shaft adaptor for short shafts
ZG-105 Mounting bracket

Dimensions (All numbers in brackets are metric.)

Note 3 The on board microprocessor measures the actuators full stoke on startup.
It then adjusts the actuator speed to ensure 150 second run time for 35°-95°.

Below 35° stroke, the speed is constant and run time varies with rotation angle.
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BELIMO

Wiring diagrams

NM24-SR US

Proportional damper actuator, non-spring return, direct coupled,

24 V, for 2 to 10 VDC and 4 to 20 mA control signal

A\

A 24 VAC Transformer A A

Line Q) sk (1) | common
Volts | 4 Red (2) [+ Hot

2to10VDC (-)
Control Signal (+) |4 Wht (3)] Y 2 to 10V Input

|4+ Gm (4)| U2 to 10V Output

L R

w NM24-SR US

W094

A

|-:- Blk (1)|Common
|4HRed (2)|+ Hot

A 24 VAC Transformer
Line
\olts

/A

41020 mA (—)—I 500Q

Control Signal (+)— |+ wht (3)]Y 21010V Input
21010 VDC |4 Gm (4)|U 2 to 10V Output

Feedback Signal (+) L R

@' NM24-SR US

()=

(

2 to 10 VDC control of NM24-SR US

Bulk packaging - NM24-SR.1 US

The bulk packaging option for the NM... series
has been discontinued as of October 2003

T-Type bracket
These are included in the single-actuator
packages.

Part #: 12503-00001 (UOM:24)
(includes 21731) shipped
separately upon request.

4 to 20 mA control of NM24-SR US with 2 to 10 VDC
feedback output

Provide overload protection and disconnect as required.

Actuators are provided with color coded wires. Wire
numbers are provided for reference.

of control circuits only.
Actuator and controller must have separate transformers.
May also be powered by 24 VDC.

The 500Q resistor converts the 4 to 20 mA control
signal to 2 to 10 VDC.

A\
/2
A Connect actuator common (Wire 1) to Negative (-) leg
/A
/A
/6

Typical Specification:

Control damper actuators shall be electronic direct coupled
type which require no crank arm and linkage. Actuators shall
be UL and CSA listed, have a 5 year warranty, and be man-
ufactured under ISO 9001 International Quality Control
Standards. Actuators shall have reversing switch and gear
disengagement button on the cover, and be electronically pro-
tected from overload at all angles of rotation. Actuators shall
respond to 2 to 10VDC output relative to position regardless of
the amount of damper rotation. Actuators shall have brushless
DC motor. Run time shall be constant and independent of
torque and angular rotation between 35° and 95°. A 2 to 10
VDC feedback signal shall be provided for position indication
or master-slave applications. Actuators shall be as manufac-
tured by Belimo.
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SN1, SN2 Auxiliary Switches

For the direct coupled actuator NM 2...

Technical Data
No. of switches
Switching capacity
Switching point

Electrical connection
Humidity

Ambient temperature
Storage temperature
Housing type

Housing material rating

Weight

SN1 SN2

1xSPDT 2xSPDT

6 A (2.5A) 250 VAC

adjustable over full actuator rotation

0 to 10. Pre-setting with scale possible.

3 ft. 18 GA cable [1 m long 0.75mm?]
5 to 95% RH non-condensing

-22° F to +122° F [-30° C to +50° C]
-40° F to +176° F [-40° C to +80° C]
NEMA type 2

UL 94-VO0 (flammability rating)

4 0z [125 g] 5.6 0z [175 g]

BELIMO

Operation

The SN1 and SN2 auxiliary switches are used to indicate
when a desired position of a damper is reached or to interface
additional controls for a specific control sequence. They are
modular units that mount directly onto the NM type actuators
and held in place with a prefitted screw. A driver disk is
attached to the actuator clamp and offers direct transmission
of the actuator position to the microswitch operating cams.
The switching points can be set over the full scale of 0 to 10
simply by adjusting the slotted discs.

NOTE: will not mount to NM actuators manufactured prior
to May 1994

Voltage Resistive Inductive
120 6.0 A 5.0A
250 6.0 A 25A
Wiring Diagrams
H-s1 |{H-s1
N.C. N.C.
S2 I SZ—\
S3—e I S3—e
= N.O. N.O.
SN1 | S4
N.C.
I S6—e
= N.O
SN2

Mounting Instructions

1. Remove pointer assembly from the actuator. Press down
the manual override button and rotate the actuator fully
counter-clockwise.

2. Invert SN . switch and turn the driver disk fully clockwise as
indicated.

3. Slide SN . switch onto actuator and check for the correct
mating of the driver disk to the universal clamp. Secure
with screw.

4. Adjust switch dials as necessary

5. Remount the white plastic pointer only onto SN . switch.

104

F20358 /5 4 3 2 1 -01/04-10M-IG-Subject to change. © Belimo Aircontrols (USA), Inc.



F20358 /5 4 3 2 1 -01/04-10M-IG-Subject to change. © Belimo Aircontrols (USA), Inc.

BELIMO Installation Instructions

Quick-Mount Visual Instructions for Mechanical Installation

3/8"...3/4"

3/8"...5/8'

é
L-bracket /‘

————— =il

@y T- bracket -~

QUICK-MOUNT VISUAL INSTRUCTIONS

1. Turn damper blades to their fully closed position. Slide
actuator onto damper shaft. Tighten the nuts on the univer-
sal clamp only finger-tight at this time.

2. Slide anti-rotation mounting strap up under actuator so that
it engages actuator at the center cut-out. Secure to duct-
work with self-tapping screws.

3. Loosen nuts on clamp. Press manual override button.
Rotate the clamp to about 5° from the closed position (1/16
to 1/8" between stop and clamp). Tighten the two nuts on
the universal clamp with a 10 mm wrench using 4 to 6 ft-Ib of
torque.

4. Adjust end stops, if required.

5. Mount actuator indoors. If mounted outdoors, use approved
protective enclosure.
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Installation Instructions

Mechanical Installation

General Information
Preliminary steps

BELIMO

1. Belimo actuators should be mounted indoors in a dry, relatively clean environment free from corrosive fumes. If the actuator is
to be mounted outdoors, a protective enclosure must be used to shield the actuator.

2. For new construction work, order dampers with extended shafts. Instruct the installing contractor to allow space for mounting and
service of the Belimo actuator on the shaft. The damper shaft must extend at least 2" from the duct. If the shaft extends less than 2"
or if an obstruction blocks access, the shaft can be extended with the AV 10-18 shaft extension or the ZG NMSA-1 for applications

with minimal mounting area.

For replacement of existing gear train actuators, there are two options:
A. From a performance standpoint, it is best to mount the actuator on the damper shaft.
B. If the damper shaft is not accessible, mount the NM24-. . actuator with a ZG-NM4 linkage kit, to convert to a crankarm style
application or the ZG-105 mounting bracket with the ZG-NM3.

Standard Mounting

1. Remove the plastic position indicator from the actuator. Slip
the actuator's universal clamp over the damper shaft. Make
sure that the bottom of the actuator (metal side) is toward
the duct and the controls on the cover are accessible.

Place the actuator in the desired mounting position.

2. Turn the damper shaft until the blades are fully closed.

Hand tighten the two nuts on the NM24 . . universal clamp.

4. Slide the stud of the anti-rotation bracket into the slot in the
bottom of the actuator. Bend the strap as needed to sup-
port the rear of the actuator.

5. Fasten the strap to the duct with two screws. We recom-
mend No. 8 self tapping sheet metal screws.

6. Loosen the two nuts on the universal clamp. Disengage the
actuator gear train by pressing the “manual override button”
(half round black button near the cable entry). Keeping the
gears disengaged, and the damper fully closed, rotate the
clamp until it is about 5° from the closed position or approxi-
mately 1/16 to 1/8 of an inch between the mechanical stop
and the universal clamp.

7. Tighten the two nuts on the clamp with an 10 mm wrench
(Belimo Tool-01). Use 4...6 ft-Ib of torque.

w

The damper is now fully closed but the actuator is 5° from fully
closed. This is called “pre-loading” the actuator. When the
actuator is powered and sent to the closed position: it will put its
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full torque on the shaft compressing the edge and blade seals.
This ensures that the damper will meet its leakage rating. The actua-
tor is electronically protected from overload and will not be damaged.

Adjustable stops

The adjustable stops are needed when there is no damper stop

or if you want the damper to halt rotating before it reaches its

stops. The NM24. . actuator can be indefinitely stalled in any

position without harm.

1. Loosen the two end stops with a No. 2 Phillips head screwdriv-
er being careful not to unscrew the captive nut under the slot.

2. Move the stops to the desired position and re-tighten the screws.

Manual override

The Belimo NM24. . actuators have a black, half round “manual
override button” located next to the cable entry. Press this button
and the gear train is disengaged so the damper shaft can be moved
manually. Release the button and the gear train is re-engaged.

Testing the installation without power

1. Disengage the gear train with the manual override button
and move the shaft from closed to open to closed. Ensure
that there is no binding and that the damper goes fully
open and closes with 5° of actuator stroke left.

2. Correct any problems and retest.
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BELIMO

General Wiring Instructions

Always read the controller manufacturer's installation liter-
ature 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)
The NM24 type actuator requires a 24 VAC class 2 transformer
and draws a maximum of 3.5 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

Multiple actuators, one transformer

Multiple actuators may be powered from one transformer pro-

vided 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 fol-
lowed. 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.

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 length for NM type actuators
Keep power wire runs below the limits listed in the Fig. 1. If
more than one actuator is powered from the same wire run,
divide the allowable wire length by the number of actuators to
determine the maximum run to any single actuator.
Example: 3 actuators, 16 Ga wire

1000 Ft + 3 Actuators = 333 Ft. Maximum wire run.

Installation Instructions

General Wiring

Maximum wire length:

Wire Size Max. Feet. Wire Size Max. Feet
12 Ga 2500 Ft. 18 Ga 600 Ft.
14 Ga 1600 Ft. 20 Ga 350 Ft
16 Ga 1000 Ft. 22 Ga 175 Ft

Fig. 1

Wire Type and Wire Installation Tips

For most installations, 18 or 16 Ga. cable works well with the
NM24 type actuators. Use code approved wire nuts, terminal
strips or solderless connectors where wires are joined. It is
good practice to run control wires unspliced from the actuator
to the controller. If splices are unavoidable, make sure the
splice can be reached for possible maintenance. Tape and/or
wire tie the splice to reduce the possibility of the splice being
inadvertently pulled apart.

The NM24. . proportional actuators have a digital circuit that is
designed to ignore most unwanted input signals (pickup). In
some situations the pickup may be severe enough to cause
erratic running of the actuator. For example, a large inductive
load (high voltage AC wires, motors, etc.) running near the
power or control wiring may cause excessive pickup. To solve
this problem, make one or more of the following changes:

1. Run the wire in metallic conduit.

2. Reroute the wiring away from the source of pickup.

3. Use shielded wire (Belden 8760 or equal).

Reversing switch, “L-R”

The NM24-/SR US actuators have a reversing switch on the
cover labeled “L-R”.  With the switch in position “L”, the actua-
tor rotates clockwise with an increase in voltage or current.
With the switch in Position “R”, the actuator rotates counter-
clockwise with an increase in voltage or current.

The NM24 US, on-off, tri-state actuators when set for switch
position “R”, rotate clockwise when power is applied to wire #3,
and counterclockwise when power is applied to wire #2.

During checkout, the switch position can be temporarily
reversed and the actuator will reverse its direction. This allows
the technician a fast and easy way to check the actuator opera-
tion without having to switch wires or change settings on the
thermostat.
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Installation Instructions

Operational Information

BELIMO

Additional Operational Information for NM24-SR US Proportional Actuators

Controller types

Belimo NM24-SR US actuator is compatible with virtually all
electronic controllers using a 2 to 10 VDC control signal. And
will work with a 4 to 20 mA signal with the addition of a 500Q
resistor.

Microprocessor controlled brushless DC motor
An on board microprocessor monitors operation and controls a
brushless DC motor. It also performs a self test upon power up.

Overload protection

The Belimo NM24-SR US actuator is protected from overload
at all angles of rotation. The on board microprocessor con-
stantly monitors the rotation of the DC drive motor inside the
actuator and stops the pulses to the motor when it senses a
stall condition. The DC motor remains energized and produces
full rated torque to the load. This helps ensure that dampers
are fully closed and that edge and blade seals are always prop-
erly compressed.

Brushless DC motor operation

Belimo's brushless DC motor spins by reversing the poles of
stationary electromagnets housed inside rotating permanent
magnets. The electromagnetic poles are switched by a micro-
processor and a special ASIC (Application Specific Integrated
Circuit) developed by Belimo. Unlike the conventional DC
motor, there are no brushes to wear or commutators to foul.

Motor position detection

Belimo Brushless DC motors do not use potentiometers for posi-
tioning. Inside the motor are three "Hall Effect" sensors. These
sensors detect the spinning rotor and send pulses to the micro-

processor which counts the pulses and calculates the position.

Initialization or function check

When a power source is applied to terminal 1 and 2 the motor
carries out an initialization of the actuator. If required, a function
check can also be made after connection of the supply voltage
by pressing in the manual override button and then releasing it.
The purpose of this initialization is to determine the mechanical
angle of rotation and to adapt the running time to the angle of
rotation. The function check can also be used to verify that the
damper, and linkage (if mounted) are running free and are cor-
rectly adjusted.

The function check makes the motor run first to the clockwise
or counter-clockwise stop, depending on the selector switch
position. Thereatfter it runs to the opposite stop. During this
operation the output (U5) supplies 2 VDC.

Re-initialization

Whenever the “manual override button” is pressed and
released and the actuator is powered, the microprocessor will
“re-initialize”. See “Initialization or function check” above.

Motor speed and run time

The microprocessor also controls the speed of the motor. In a
conventional DC motor, increased torque slows the motor
speed. Since the microprocessor determines the total rotation
during initialization, it can calculate how fast to turn the motor
to insure a 150 second run time independent of the total rota-
tion over a range of 35-95°. Below 35°, the motor runs at a con-
stant speed and the run time is proportional to the angle.
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Input Resolution

During initialization the microprocessor determines the maxi-
mum rotation angle. It then divides this angle by the working
span of the input signal and calculates how many degrees to
travel for each volt change in control signal or pulse length.
This means that the working span (Example: 8 V for a 2 to 10
VDC Signal) is consistent for any angle of maximum rotation
down to as low as 35°. This greatly simplifies engineering and
checkout when dampers have differing maximum rotations.

Total Rotation Run Time Total Rotation Run Time
95° 150 Sec. 35° 150 Sec.
75° 150 Sec. 15° 64 Sec.
55° 150 Sec. 5° 21 Sec.

Monitoring and self-adjustment of close-off position

The purpose of this function is to correct the mechanical toler-
ances within 4% which can change over time. It assures that
the actuator always presses the damper blade with maximum
pressure onto the seal. The end positions are automatically
checked as soon as the actuator position comes within 3% of
the total angle of rotation, at full open or full closed.

If the actuator registers a change of the end position of < 4%,
the angle of rotation will be modified. If the actuator registers a
change of the end position > 4%, the actuator will consider it an
error and not modify the angle of rotation.

The actuator will self-adjust until it reaches its mechanical stops.

Accessories

AV 10-18 Shaft extension

Tool-01 10 mm wrench for tightening the universal clamp's nuts.

Tool-03 #10 tamper proof Torx screwdriver required for
installation of ZG-NM3 or ZG-NM4 linkage Kkits.

SGA24 Minimum and/or manual positioner (electronic) In
NEMA 4 enclosure for surface mounting.

SGF24 Minimum and/or manual positioner (electronic)
For flush panel mounting.

SN1 Auxiliary Switch, 1 x SPDT

SN2 Auxiliary Switch, 2 x SPDT

ZG-NM4 Linkage kit. Includes 1 crankarm for the actuator,
2 ball joints and 1 mounting plate for the actuator.
Customer needs to supply 5/16" connecting rod and
a crank arm for the damper.

ZG-NM3 Linkage kit for use with the ZG-105 mounting

bracket. Includes 1 crankarm for the actuator
and 2 ball joints.
ZG-NMSA-1 Shaft adaptor for short shafts

ZG-H2 Actuator operator handle A heavy gauge steel
handle which attaches to the universal clamp.
For use where frequent manual positioning of
dampers is required.

ZG-105 Mounting bracket, when direct coupled mounting

is not possible.
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ZG-NM3 - Crank arm adaptor kit

Accessories

Additional accessories

ZG-105 Mounting Bracket

For use when the actuator cannot be mounted directly to the
damper shaft. Similar to ZG-NM4 (below) but without mounting
plate. To be used with ZG-105 (right).

o

ZG-NM4 - Crank arm adaptor kit

ZG-NMSA-1 Shaft adaptor

For use when the actuator cannot be mounted directly to the
damper shaft.

Used on 1/2" diameter shafts that are shorter than 3/4" and

mounting space is minimal.
_l-'-'_-'-.-'-

—
&

e

AV 10-18 Shaft Extension

Mounting Instructions for ZG-NM4 Linkage Kit

1. Remove the four retaining screws [ in the base of the
actuator.

Note: A # 10 tamper-proof Torx screwdriver is required.

2. Install the mounting plate L] to the base of the actuator
using the four retaining screws from step #3.

3. Mount the actuator assembly in a convenient location by
the damper.

4. Insert the crankarm assembly [] into the universal clamp
and tighten in the desired position.

5. Adjust the crank arm linkage for proper damper operation

For damper shafts 3/8 to 11/16 in [10 to 18] dia or 3/8 to 9/16

in [10 to 14] square.

SGA24/SGF24

Minimum and/or manual positioner (electronic), SGA24 is
enclosed in a NEMA 4 housing. The SGF24 is for flush panel

&

mounting.

s
&
';
-

SGA24

SGF24

ZG-H2 Actuator Operator Handle

Used when it is desirable to move or adjust damper by hand.
Increases leverage and precision during set-up and testing.

P
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Non-Direct Mounting Methods

BELIMO

Universal mounting bracket or a field-fabricated 16 ga.
angle iron or plate. Used when there is little clearance
between the damper shaft and the wall.

KH-8 Crankarm - final
position must be vertical
when damper is fully
open.

4

L

Damper is mounted through a wall
with control shaft exposed, but

NM24... ) )
space too tight to direct couple.

Mount actuator at
a 45° angle to
allow for full 90°
crankarm rotation.

/

Use this method when there is little clearance between the
damper shaft and the wall.

110

Actuator mounted on a field-fabricated 16 ga. plate to con-
trol a cone-type VAV damper
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Startup and Checkout

Instructions For NM24-SR US

NM24-SR US
Actuator Responds No Response
Step Procedure Expected Response Go To Step ... Go To Step
1. Connect signal Input to wires 1 & 3. Actuator drives to the “No Actuator operates No response at all

Connect signal output (if used) to Signal” position (usually closed), properly Step 2
wires1& 4 then to the “Maximum Signal” Step 9 Operation is
Connect 24 VAC/VDC power to position (usually open) then to reversed
Wires 1 & 2 the “Control Signal” position. Step 3

Does not drive
toward "Control
Signal Position"

Step 4
2. Check power wiring. Correct any Power supply rating should be = | Power wiring correct- Power wiring
problems. Note 1 the total power requirement of ed, actuator begins corrected, actuator
the actuator(s). Minimum volt- to drive still does not drive
age of 19.2 VAC or 21.6 VDC. Step 1 Step 8
3. Turn reversing switch to the correct Actuator drives to the “No Actuator operates Does not drive
position. Make sure the switch is Signal” position (usually closed), properly toward “Control
turned all the way left or right. Press | then to the “Maximum Signal” Step 9 Signal Position”
“Override Button” all the way down position (usually open) then to Step 4
and release the “Control Signal” position.
4. Make sure the control signal positive | Drives to “Control Signal” posi- Actuator operates Step 5
(+) is connected to Wire No 3 and tion properly
control signal negative (-) is connect- Step 9
ed to wire No. 1. Most control prob-
lems are caused by reversing these
two wires. Verify that the reversing
switch is all the way CCW or CW.
5. Disconnect signal input from Wires Actuator drives to the “No Step 6 Step 8
No.1&3 Signal” position
6. Check input signal with a digital volt Input voltage or current should Controller output Reprogram, adjust
meter (DVM). Make sure the input is | be £1% of what controller's (actuator input) is repair or replace
within the range of the actuator. For | adjustment or programming indi- correct. Input controller as needed.
NM24-SR this is 2 to 10 VDC or cate. Polarity Correct. Step 7
4 to 20 mA (with 500Q resistor). Step 7
7. Disconnect power from Wire No. 2. Actuator drives to the “No Actuator operates Step 8
Reconnect signal input to Wires No. Signal” position (usually closed), properly
1&3. then to the “Maximum Signal” Step 9
Reconnect power to Wire No. 2 position (usually open) then to
the “Control Signal” position.
8. Actuator does not drive Defective actuator Replace actuator
9. Actuator works properly. Test con-
troller by following controller manu-
facturer's instructions.
Note 1 Check that the transformer(s) are sized properly.

« If a common transformer is used, make sure that polarity is observed on the secondary. This means connect all No. 1
wires to one leg of the transformer and all No. 2 wires to the other leg of the transformer.
« If multiple transformers are used with one control signal, make sure all No. 1 wires are tied together and tied to control

signal negative (-).

» Controllers and actuators must have separate 24 VAC/VDC power sources.
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