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Data sheet Gear actuators, AME 685

Description

The actuator is designed to control the valve in response to the demand of a controller in District Heating/cooling, Heating, Ventilating
and Air conditioning systems.

The AME 685 can be controlled by electronic controllers with modulating or 3-point control output.

The actuator can be used in combination with valve type VF 3 (DN 200-300).

Features & benefits

» Manual operation mechanical and/or electrical

« Position indication, LED signalization

» Automatic adaptation of stroke to valve’s end positions that reduce commissioning time (self stroking)
« Integrated auxiliary switch

« Adjustable stroke limitation

« Anti-oscillation function

» Voltage or current output signal X

» 3-point or modulating control selection

» External reset button

Ordering

Product code numbers

Type Supply voltage [V] Code number
AME 685 24V AC/DC 082G3500
AME 685 230V AC 082G3501

Accessories code numbers

06577021

STEAM HEATER

STEAM HEATER
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Overview

Product portfolio
Actuator - valves combinations

AME 685 +VF3 200 - 300
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Functions

Operation
Commissioning

Complete the mechanical and electrical installation (see instructions) and perform the necessary checks and tests:

e Turn on the power

 Set the appropriate control signal and check that the valve stem direction is correct for the application.

The unit is now fully commissioned.

Actuator operating modes
LED operating mode indicator

The three-colour (green/yellow/red) LED function indicators are located on the actuator cover. They indicate different operating modes.

RESET button

Actuator have external RESET button which is located on top cover of the actuator next to LED indicators. With this button you can
enter or exit Stand-By mode (press once) or Self stroking mode (press and hold for 5 seconds). See next paragraph for mode details.

Operating modes

« Self stroking mode

Self stroking mode starts automatically the first time when
power supply is applied to the actuator. To start self stroking
procedure press and hold RESET button for 5 seconds until
the green light starts flashing. End positions of the valve are
automatically set and the actuator goes to stationary mode
and starts responding to the control signal.

« Stand-By mode

Press the RESET button for 1 sec. to enter Stand-By mode.
The actuator stops in current position and stops responding
to any control signal. Red light is constantly lit. You can
manually operate the actuator with mechanical handle or
control buttons. This mode can be very useful during the
commissioning of other equipment, or for service purposes. In
this mode you can also set positions of the additional

switches. To exit Stand-By mode press the RESET button again.
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« Positioning mode

The actuator is operating automatically. The stem is extending
or retracting according to the control signal. When positioning
is finished the actuator goes to stationary mode. If for one or
another reason 3-point signal (terminals 1 and 3) and Y signal
would be present at the same time, 3-point signal would
prevail.

« Stationary mode
The actuator is operating without errors.

« Error mode

Working temperature is too high - check the ambient
temperature.

Stroke is too short - check the connection with valve and valve
operation, or check if valve is blocked.
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LED signalling
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Manual operation

Mechanical and electrical operation are not
allowed to be used at the same time!

The actuator can be manually positioned when in Stand-By
mode or when there is no power
supply (mechanically).

Mechanical Electrical
Actuator type operation operation
AME 685 v v

Mechanical manual operation

The actuator has a knob & crank on the top of the housing
which enables manual positioning of the actuator.

Use Mechanical manual operation only when the power is
disconnected.
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Electrical manual operation

The actuator has two buttons on the top of the housing that
are used for electrical manual

positioning (up or down) if the actuator is in Stand-By mode.
First press the RESET button until the actuator goes to Stand-
By mode (red LED is lit). By pressing the upper button the
stem will be extended and by pressing the lower button the
stem will be retracted.
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Settings
DIP switch setting

The actuator has a selection of DIP switches (Fig. 7) under the
service cover.

DIP1: FAST/SLOW - Speed selection
- FAST; 2,7 s/mm
-SLOW; 6 s/mm

DIP2: DIR/INV - Direct or inverse acting selector (Fig. 2):
- DIR: The actuator is direct acting to input signal
- INV: The actuator is inverse (reverse) acting to control signal

DIP3:2-10V/0-10V - Input/output

- 2-10V; the input signal is in the range from 2-10V (voltage
input) or from 4-20 mA

(current input)

- 0-10V; the input signal is in the range from 0-10V (voltage
input) or from 0-20 mA

(current input)

Signal range selector sets Y and X signal.

DIP4: LIN/MDF - Characteristic modification function (Fig.
3):

- LIN; Linear correlation between Y signal and stem position

- MDF (Modified); Enables modified correlation between Y
signal and stem position. Degree

of modification depends on setting of potentiometer CM. The
function enables to change MCV

(Motorised Control Valve) characteristic (for example linear to
logarithmic and logarithmic to linear) and works with all
combinations of DIP switch settings.

DIP5: 100%/95% - Stroke limitation (Fig.4):
- Set new maximum retracted position of the actuator
- Set new minimum extended position of the actuator.

DIP6: C/P - Output signal mode selector (Fig. 5, see next
page):

- An output signal is present on terminal 4 when the position
of the actuator is equal to or lower than the S4 set point. An
output signal is present on terminal 5 when the position of
the actuator is equal to or higher than the S5 set point.

- DIP6 C provides a constant output signal on terminals 4 or 5,
regardless of the input signal.

- DIP6 P provides a pulse signal through parallel or cascade
electrical wiring

- Input 1 and 3 dependents from the controller to output
terminals 4 or 5.
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h (mm) h (mm)
A h Max. retracted %
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N Set new retract \ Set new extended =
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Fig. 4 (For more details see instructions document)
DIP7: Smart function selector:
- OFF; the actuator does not try to detect oscillations in the
system A
- ON; actuator enables special anti-oscillation algorithm - see L/
section on anti-oscillation algorithm
] | g
DIP8: Uy/ly -Input signal type selector: g
- Uy; input signal Y is set to voltage (V)
- ly; input signal Y is set to current (mA) - pi
NOTE: e« — Ysignal  ~— | >
Y detection is disabled if DIP8 is set to ON positions and DIP3 is set
to OFF position. @ @
DIP9: Ux/Ix -Output signal type selector: s4 55
- Ux; output signal X is set to voltage (V) Fig.5

- Ix; output signal X is set to current (mA)
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Anti oscillations algorithm
(SW 7 in position ON)

The actuator has special anti oscillations algorithm. In case
control signal Y on certain point oscillates (Fig. 6) - looking
from time perspective, algorithm starts to lower the
amplification of the output to the valve. Instead of having
static characteristics actuator changes to dynamic
characteristics. After the control signal does not oscillate
anymore output to the valve slowly returns back to static
characteristics.
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Fig. 6
Oscillation Smoothing function
Harmonic oscillations are high frequency oscillations with low The smoothing function implemented in the new 2nd

amplitude that vary around
its own equilibrium value and not around set-point
temperature. They can appear in up to 70 % of control time,

even though the system is properly commissioned. Harmonic

oscillations have negative influence on control stability, and
lifetime of the valve and actuator.

generation of anti-oscillation function

reduces harmonic oscillations; the actual temperature is closer
to the set-point (desired

temperature). Smoother operation increases lifetime of the
valve and actuator. This saves

energy and reduces costs in general.

/

set-point

temperature
temperature

time (24h)
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Product details

General data
Technical Data

N

Please check power supply and power consumption prior connection!

Power supply Vv 24 or 230; +10 ... =15 %; AC or DC
Power consumption VA 35(24V);50(230V)
Signal mA 10
Frequency Hz 50/60
Vv 0-10 (2-10) [Ri = 100 kQ]
Control inputY mA 0-20 (4-20) [Ri =500 Q]
3-point (wiring auto-detection)
Vv 0-10 (2-10) [Ri= 2 kQ]

Control output X

mA 0-20 (4-20) [Ri =550 Q]
Closing force N 5000
Max. stroke mm 80
Speed (selectable) s/mm 2,70r6
Max. medium temperature 200
Ambient temperature °C 0...+55
Storage and transport temperature —40 ... +70 (storing for 3 days)
Humidity 5-95%
Protection class I
Grade of enclosure IP 54
Weight kg 7,5
Manual operation Electrical and mechanical
Power failure response Stem remains in last position
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Design

1. Manual operation knob

2. Function buttons

3. Service cover

4. Removable gland support
5. End position indication ring

6. Stem connector

7. Valve connector (yoke)
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Installation

Mechanical

Please check the allowed installation positions for the valve
and actuator. The actuator can be installed in following
positions (see below).

%
:
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Use hook spanner NH10 key (not supplied) to fit the actuator
to the valve body. Allow for necessary clearance for
maintenance purposes. To link valve and actuator stems use a
20 mm wrench key and 5 mm Allen key (not supplied).

The actuator has position indication rings which should be
pushed together before electrical connection; after self-
stroking they indicate end positions of the stroke.

Electrical connection
Electrical connections can be accessed by removing the

service cover. Four cable entries on removable gland support
are provided for M 16x1,5 or M 20x1,5 cable glands. Note that
in order to maintain the enclosure’s IP rating, appropriate
cable glands must be used.
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Wiring

JAAY

Do not touch anything on the PCB!
Do not remove the service cover before the power supply is fully switched off.

Max. allowed current output on terminals 4 and 5 is 4A. Min. power is 3W.

Recommended cross- sectional area of the wiring is 1.5 mm?’.

AME 685 wiring for modulating mode

Note: see signal load data at fix power supply
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AME 685 wiring for 3-point floating mode
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AME 685
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SP

4,5

SP

oV
24,230V AC/DC
SP(AC)

Neutral
Power supply

SP output
-max 4A
-min 3W

Input

Neutral

Input

Output

Neutral

Power supply

SP output
-max 4A
-min 3W
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Certificates, declarations and approvals

The list contains all certificates, declarations, and approvals for this product type. Individual code number may have some or all of these
approvals, and certain local approvals may not appear on the list.

When you click on the link you will be directed to the latest version of the ‘Declaration of Conformity". Products developed and sold
before this date of issue conform to the directives/standards in force at the time of their sale.

Approval type Title Certification body Approval topic
Export Control Declaration Gear and Thermal actuators Danfoss
EU Declaration Danfoss LVD

Danfoss EU
221011EN0815101.04
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https://assets.danfoss.com/approvals/latest/550234/ID499552299014-0202.pdf
https://assets.danfoss.com/approvals/latest/568352/ID394449859824-1301.pdf
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Contact details
Online support

Danfoss offers a wide range of support along with our products, including digital information, software, mobile apps and expert
guidance. See the possibilities below.

The Danfoss Design center

Discover the Design Center, our advanced digital platform that streamlines product selection. With integrated tools and enhanced type
pages, it's simpler than ever to access product information and documentation, and to select the right products. Check the availability
of Danfoss products at partner locations and enjoy seamless transitions from selection to purchase with our basket-to-basket
functionality. Whether you're buying from our distributors or directly from the Product Store, the Design Center simplifies your
experience. Learn more at: designcenter.danfoss.com.

\_@l The Danfoss product store
The Danfoss Product Store is a one-stop shop available 24/7 for our customers, no matter where you are in the world or what area of

industry you work in. Browse our catalog, check product details and documentation, view your prices and product availability, and
quickly finalize your purchase. Start browsing at: store.danfoss.com.

Danfoss Partner Portal/Product Data tool

Designed to support you with easy access to product data extracts, essential resources, tools, and information. The Partner Portal
provides a centralized hub for product documentation, training materials, marketing assets, and technical support, ensuring you have
everything you need to succeed and grow your business with Danfoss. The Partner Portal is available 24/7 at: partner.danfoss.com and
is ready to support your business.

Find technical documentation

Find technical documentation you need to get your project up running. Get direct access to our official collection of data sheets,
certificates and declarations, manuals and guides, 3D models and drawings, case stories, brochures, and much more. Start searching
now at: documentation.danfoss.com.

@ Danfoss Learning

Danfoss Learning is a free online learning platform. It features courses and materials specifically designed to help engineers, installers,
service technicians, and wholesalers better understand the products, applications industry topics, and trends that will help you do your
job better. Find your local Danfoss website here: learning.danfoss.com.

Get local information and support

Local Danfoss websites are the main sources for help and information about our company and products. Find product availability, get
the latest reginal news, or connect with a nearby expert - all in your own language. Find your local Danfoss website here: danfoss.com.

Danfoss A/S

Climate Solutions . danfoss.com . +45 7488 2222

Any information, including, but not limited to information on selection of product, its application or use, product design, weight, dimensions, capacity or any other technical data in
product manuals, catalogues description, advertisements, etc. and whether made available in writing, orally, electronically, online or via download, shall be considered informative, and
is only binding if and to the extent, explicit reference is made in a quotation or order confirmation. Danfoss cannot accept any responsibility for possible errors in catalogues, brochures,
videos and other material. Danfoss reserves the right to alter its products without notice. This also applies to products ordered but not delivered provided that such alterations can be
made without changes to form, fit or function of the products. All trademarks in this material are property of Danfoss A/S or Danfoss group companies. Danfoss and the Danfoss logo are
trademarks of Danfoss A/S. All rights reserved.
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