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EA 338 Electronic Actuator

LISTED

EAO048R1

Description The EA 338 Electronic Actuators are used with floor mount linkage kits to operate
dampers in HVAC installations. These actuators will accept a modulating voltage signal
input from an electronic controller.

Features e 24 Vac power supply.

o Field adjustable input signal range (0 to 10 Vdc start, 3 to 16 Vdc span) for 160°
stroke on modulating models.

e OQOil-immersed gear train for reliable performance and long life.

e Die-cast magnesium housing.

e Wiring box provides NEMA 3 protection.
e UL Listed and CSA Certified.

Product Numbers

Table 1.
Description Torque Rating | Product Number
in-Ib (Nm)
Modulating Actuators
Non-spring return 75 (8.5) 338-012
300 (34) 338-014

*Actuator, mounting kit, and push rod are all supplied separately. Be sure to order the correct parts for the

installation.

Application

The EA 338 Electronic Actuators are used for HYAC dampers requiring up to 300 Ib-in
(34 Nm) of torque for operation. The actuators may be mounted by using the floor mount
kit. The actuators may be used on dampers at ambient temperatures between 0°F and

120°F (-18°C and 49°C).
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EA 338 Electronic Actuator

Specifications Power supply 24 Vac £10%
Frequency 50/60 Hz
Power Supply Power consumption 20 VA
Input signal Factory set 0 t010 Vdc
Field adjustable 0 to 26 Vdc
Impedance 100K ohm
Stroke Factory set at minimum stroke 80°

Function

Position resolution (modulating 160° stroke)
Torque

Running time 160° stroke
Non-spring return 75 in-lb
@ 60 Hz
@ 50 Hz

Running time 160° stroke

Non-spring return 300 in-lb
@ 60 Hz
@ 50 Hz

Maximum axial load
Power end
Auxiliary end

Field adjustable 80° to 160°
Minimum 70 repositions
See Table 1

60 seconds
75 seconds

120 + 2 seconds
144 seconds

200 Ibs. (890 N)
200 Ibs. (890 N)

Ambient Conditions

Ambient temperature
Transport and storage

-40°F to 150°F (-40°C to 66°C)

Operation 0°F to 120°F (-18°C to 49°C)
Ambient humidity
Operation 93% RH at 96°F (36°C)
Agency Certification UL listed to File No. E4436
CSA Certified File No. LR1620
Dimensions See Figures 11, 12, and 13

Miscellaneous

Max. damper shaft diameter
Housing enclosure
Weight

1/2-inch (12.7 mm)
NEMA 3
5.2 Ibs. (2.4 kg)

Warning/Caution
Notations
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WARNING

Personal injury/loss of life may occur if you do not
perform a procedure as specified.

CAUTION A Equipment damage, or loss of data may occur if you
do not follow a procedure as specified.
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Accessories
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338-031 Floor Mount Kit

Damper Push Rods (5/16 inches diameter)
12 inches (304.8 mm) long 338-041
15 inches (381.0 mm) long 338-042
18 inches (457.2 mm) long 338-043
24 inches (609.6 mm) long 338-044
36 inches (914.4 mm) long 338-045
48 inches (1219.2 mm) long 338-046
Replacement Printed Circuit Board 338-050
Shaft extender
9-inch (229 mm) 333-043-03
3-1/2 inch (89 mm) 331-631

Operation

Modulating Actuators

A continuous 0 to 10 Vdc signal, or other as individually adjusted, across terminals Y and
M controls the damper actuator. The actuator's angle of rotation is proportional to the
given input signal. Upon loss of control signal, the actuators will drive to the 0 Vdc
position (or home position). Upon loss of control signal and/or loss of power at terminals
G and GO, non-spring return actuators will hold the last commanded position.

Sizing

Actuator selection depends on several damper torque factors. To determine the correct
actuator required for the installation:

1. Obtain damper torque ratings (Ib-in/sg-ft) from the damper manufacturer.

2. Determine the area of the damper.
Calculate the total torque required to move the damper.
NOTE: Multiple actuators cannot be used on the same shaft.

It may be necessary to break down the total damper into sections that individual
actuators can operate. The maximum number of modulating actuators per APOGEE®
analog voltage output is 10.

Siemens Industry, Inc.
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Mounting e Always install the actuator with the main shaft in a horizontal position. See Figure 1.

Instructions e Install the actuator with at least a 6-inch clearance above the housing cover to allow

for wiring and interior access.
General

CAUTION:

The actuator crank arm must be able to complete its full electrical stroke
without striking the duct, floor or mounting bracket.

[cXe)

00

\—MAIN SHAFT

EA0O29R1

Figure 1. Permissible Mounting Positions of the Actuator.

Determine external or internal mounting location and choose the hardware that suits
the application.

In thin duct sections, use a reinforcing plate.

Be sure to locate the actuator so that the actuator crank arm and damper crank arm
or drive blade ear are in the same plane. See Figures 2 and 3.

External mounting may need a shaft extender. See Accessories, if the damper
manufacturer does not provide a shaft extender. An adapter piece may be required
to attach shaft extender to damper shaft.

Push rods are not included with the linkage kits and must be ordered separately.

Mount the actuator close enough to the damper to keep the push rod from bending.

Use liquid-tight conduit connectors on the wiring compartment to provide NEMA 3
rating.

Mounting flanges on the actuator base will accept 1/4-inch (6 mm) machine screws
or bolts.
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Mounting e Do not mount the actuator in environments containing highly acidic or explosive

Instructions fumes. In excessive salt environments, all mounting hardware should be zinc or
. ' cadmium plated.

continued
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Figure 2. Floor Mounting.

Installation The actuator is shipped with a minimum stroke of 80°.

External Floor 1. Position the actuator so that when installed the push rod will be parallel to the duct

Mounting (Kit 338-031) wall. Use the sheet metal screws or 1/4-20 bolts to attach the actuator to the floor or
the wall of the duct as shown in Figure 3. In thin duct sections, use a reinforcing
plate.

2. Attach one ball joint onto the damper crank arm and tighten slightly.

3. Install the damper crank arm on the damper drive blade shaft. The drive blade shaft
should be labeled or identified by the manufacturer. Tighten the crank arm setscrews
slightly with a wrench. Place the damper blades in the mid-stroke position.

4. Position the ball joint of the damper crank arm at the desired angular degrees-of-
damper-travel mark and tighten the screw.

NOTE: The markings on the damper crank arm correspond to 160 degrees of actuator
rotation. With 90 degrees of actuator rotation, damper rotation will be half of the
mark indication.

CAUTION:
Do not attempt to turn the shaft with a wrench. That will damage the
gear train.
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Installation, 5. Attach the other ball joint in the actuator crank arm slot as close to the actuator shaft
Continued opening as possible.

6. Drive the actuator to its mid-stroke position with the control signal.

7. Assemble the actuator crank arm to the actuator shaft at midstroke position. The
crank arm must be flush with the shoulder of the shaft for correct installation. See
Figure 4. Tighten the tension screw. Retain the push-on clip for later installation.

ACTUATOR
CRANK
ARM

DucT

<—AIRFLOW—>

NOTE: ALL MOTORS AND DAMPER LINKAGES
ARE SHOWN AT MIDSTROKE.

Figure 3. External Floor Mounting.
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A

EA0025R1

Figure 4. Installation of the Actuator Crank Arm.
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Installation 8.
Continued
9.
10.

Tighten both ball joints to the crank arms.

Slide the push rod through the two ball joints. Verify that the push rod is parallel to
the duct wall. See Figure 2. With a wrench, slightly tighten the setscrews which
secure the push rod.

Proceed to Adjusting the Linkage section.

DAMPER —
DRIVE BLADE

BLADE
DRIVEEAR

ACTUATOR
CRANK ARM

ACTUATOR CRANK ARM

puct
INSIDE FLOOR SHOWN AT MIDSTROKE

Figure 5. Internal Floor Mounting.

Internal Floor Mounting 1.
(Kit 338-031)

Position the actuator so that when installed the push rod will be parallel to the duct
wall. Use the sheet metal screws or 1/4-20 bolts to attach the actuator to the floor or
the wall of the duct as shown in Figure 5. In thin duct sections, use a reinforcing
plate.

Attach one ball joint onto the blade drive ear and tighten slightly.

Install the blade drive ear on the damper drive blade. Place the damper blades in the
mid-stroke position.

Attach the other ball joint in the actuator crank arm slot as close to the actuator shaft
opening as possible.

Drive the actuator to its mid-stroke position with the control signal.

CAUTION:
Do not attempt to turn the shaft with a wrench. That will damage the gear
train.

Assemble the actuator crank arm to the actuator shaft at mid-stroke position. The
crank arm must be flush with the shoulder of the shaft for correct installation. See
Figure 5. Tighten the tension screw. Retain the push-on clip for later installation.

Tighten the ball joints to the blade drive arm and the actuator crank arms.

Slide the push rod through the two ball joints. Check to see that the push rod is
parallel to the duct wall. See Figure 2. With a wrench, slightly tighten the setscrews
that secure the push rod.

Proceed to Adjusting the Linkage section.

Siemens Industry, Inc.
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Adjusting the
Linkage 1.

NOTE: Adjustment of the crank arms must be made at mid-point of actuator stroke.

Loosen the tension screw on the actuator crank arm and slide the actuator crank arm
off the shaft.

Position the damper as if the actuator were at midstroke. See position 2 in Figures 6
and 7. Keeping the actuator crank arm in line with the shaft, slide the actuator ball joint
along the push rod until the actuator crank arm is perpendicular to an imaginary line
between the actuator drive shaft and the damper drive shaft. Tighten the setscrews
that secure the push rod on the damper crank arm to prevent slippage.

MOTOR TRAVEL
160 DEGREES

MOTOR TRAVEL
160 DEGREES

IMAGINARY LINE

EAQ036R1
®

EAQ035R1
/(p;
X

Figure 6. Direct Acting Linkage. Figure 7. Reverse Acting Linkage.

Rotate the actuator crank arm (not the actuator shaft) clockwise through the remaining
half of the actuator stroke. See position 3. Verify that the damper reaches its end of
stroke. This position must correspond to the actuator's electrical full-stroke limit.

Rotate the actuator crank arm fully counterclockwise to position 1. This position must
correspond to the actuator's electrical start-of-stroke limit. Perform this step
several times to verify that the damper and the linkage operate freely without binding.

Place the actuator crank arm on the shaft in the start-of-stroke position (position 1).

NOTE: If necessary, reposition the actuator crank arm in the crank hub by
removing the position screw and installing it through another hole in the

actuator crank arm hub. See Figure 8.

Insert the push-on clip at either A or B between the actuator crank arm and the crank
hub. The position screw must be loose and the clip must snap into one of the grooves
on the actuator shaft. See Figures 4 and 9.

Tighten the crank arm tension screw, and then tighten the actuator crank arm position
screw.

NOTE: When the crank arm is correctly installed, the shaft end will protrude from
the end of the crank arm and the crank arm will be flush with the shoulder

of the shaft. See Figures 4 and 9.

Operate the actuator through its complete stroke. Check for proper operation of the
actuator, linkage, and the damper.
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Adjusting the CAUTION:

Llnkage, Continued Make sure that the electronic circuit shuts off the actuator. Do not allow

the linkage to stall the actuator.

9. Tighten all nuts and screws securely.
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Figure 8. Repositioning Crank Arm Figure 9. Proper Location for the Push-on Clip.
in the Crank Hub.
Wiring Diagrams WARNING:
All electrical circuits must be Class 2 rated.
G ||GO||M Y
FuSE/—'::_
S S O
START SPAN

EA0043R1

G, GO 24 Vac operating Voltage

G System potential

GO System neutral

Y 0 to 10 Vdc control signal (+)
M Control signal (--)

Figure 10. Terminal Connections in the Actuator for Modulating Control.

CAUTION:
Neutral and negative of the AO V board must be tied to the same

ground.
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EA 338 Electronic Actuator

Start Up

Modulating Actuators

Actuators, as shipped from the factory, accept a 0 to 10 VVdc control signal.

To adjust the input signal span (Figure 10):

1.

Begin with the Start and Span potentiometers in the fully counterclockwise position
(Start=0, Span=0).

Apply the minimum control signal voltage across terminals Y and M. Turn the Start
potentiometer clockwise until the actuator just begins to move (Start= Start,,). Turn
the Start potentiometer counterclockwise slightly.

Apply the maximum control signal voltage cross terminals Y and M. Let the actuator
run to its full stroke position. Turn the Span potentiometer clockwise until the actuator
just begins to move (Start + Span=Start,,a). Turn the Span potentiometer
counterclockwise slightly.

To sequence actuators, adjust the start potentiometer to different voltages. Apply the
minimum desired control signal voltage and repeat Steps 2 and 3.

Troubleshooting

Mechanical

Electrical

CAUTION:

The damper must not stop the actuator before it has reached its full
electrical stroke. Permanent damage to the actuator can occur if the
actuator is stalled before reaching the end of travel.

Check the entire linkage to see that the mechanical connections are secure, properly
made, and that all ball joints allow free movement.

Be sure that the linkage is connected to the proper output shaft for desired operation.

Check the damper for proper installation. The damper drive shafts should rotate
easily.

Make sure that the maximum rated load of the actuator has not been exceeded. If
necessary, disconnect the actuator from the linkage and use a torque wrench.

Be sure that all connections are made to the correct terminals and that they are tight.

Polarity must be maintained on the power supply wires and the control signal wires of
the modulating actuators.

Check the fuse on the printed circuit board of the modulating actuator (Figure 10). If
the fuse is blown, replace the board.

When operating modulating actuators from different manufacturers on the same
power trunk or from a common output, verify that the supply and the common
terminals are connected correctly.

Check that the supply voltage is within the rated tolerance, especially if the actuator
is at the end of a power trunk run.

Service

A replacement circuit board is available. Order part number 338-050. Otherwise, if the
actuator is inoperable, replace the unit.
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Dimensions MOUNTING HOLES MOUNTING HOLES FOR
FOR NON SPRING SPRING RETURN
RETURN MOTORS (4) MOTORS (4)
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Figure 11. Dimensions of the Mounting Bracket.
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Figure 12. Damper Crank Arm.
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Dimensions, Continued

EA 338 Electronic Actuator
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Figure 13. Dimensions of the Actuator in Inches (Millimeters).

Information in this publication is based on current specifications. The company reserves the right to make changes in specifications and models as
design improvements are introduced. Powers and APOGEE are registered trademarks of Siemens Industry, Inc. Product or company names
mentioned herein may be the trademarks of their respective owners. © 2008 Siemens Industry, Inc.
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Your feedback is important to us. If you have
comments about this document, please send them
to SBT_technical.editor.us.sbt@siemens.com
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