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Introduction

Congratulations on selecting the Emech® product from Armstrong. Armstrong devotes considerable care and attention to the
design of its products. To obtain the best performance from them, the customer should read this manual from cover to cover. It
contains important installation and operating instructions.

The customer must strictly adhere to the safety tips, trouble shooting advice, cautions and warnings appearing throughout this
manual. Along with the warnings, instructions and procedures in this manual, the customer should also observe such other
procedures generally applicable to equipment of the same type.

If the customer does not follow these and other such warnings, instructions and procedures, the product may not perform as
expected. More seriously, it may cause property damage, personal injury, production down-time and other losses.

The customer should train its employees and contractors in the safe use of Armstrong products in relation to the customer’s
specific application. If the customer does not understand a point in this manual, contact Armstrong or its authorized
representative.

Designs, materials, weights and performance ratings are approximate and subject to change without notice. Visit armstronginternational.com for up-to-date information.
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1.0 Digital Actuator - Model G1 Datasheet

Emech® G1 Actuator General Features

Emech® G1 actuators offer all the benefits of intelligent control. High performance closed loop temperature control is achieved
when combined with Emech®3 and 2-port disc valves and sensors. Control with butterfly and other quarter turn valves can be
significantly enhanced by the Emech® actuator.

Multiple sensor connectivity options, and onboard software for stand alone closed loop control are included as standard
features. Emech® G1 actuators provide compact configurable high-speed actuation solutions for 0° and 350° applications, and
torques up to 885 in.Ib continuous.

Two Sizes:

G12 model 310 in.Ib torque: 24vDC 3.5 Amp
G13 model 885 in.Ib torque: 24vDC 5 Amp

Electronic Features

* Analog (4-20mA input and output ports)

Electrical stepper motor control

Speed, position, and acceleration control

User defined ‘2-speed’ stroke can eliminate water hammer

Precise positioning achieving 0.03° valve seat placement local closed

loop control of temperature

»  External RS232 connection (cable supplied) communication for spe-
cial mode configuration

* Local/remote control options

*  Two operating modes: Stand alone control via onboard keypad or

remote control via external 4-20mA

Fail-safe position feedback (non-contact absolute encoder)

Keypad: 4 membrane switches with ‘dual touch’ safety features

Display: 3.5 digit LGD display with back light

Push button power switch providing soft start electronic control

<« Emech® temperature
control solution

F3 mixing valve and G1
actuator with integrated
temperature sensor
Model Code: ExxW series

Mechanical Features

90° stroke time as low as 1.5 seconds

High speed 1.3 second quarter-turn response

Roller bearing shaft support

Gearbox: planetary, lifetime lubrication, low backlash
Graduated visual indicator

Epoxy powder coated aluminum enclosure
Enclosure designed to Nema 4

Manual over-ride with electrical safety interlock
Stainless steel fasteners

100% Duty Cycle rated for continuous control
Lockable display & keypad cover

Magnetic latch on keypad cover

Electronic stroke setting (up to 350° rotation)
Applications

Emech® F3, F4, F5 and F8 temperature control valves
Emech® F2 and other 1/4 turn control valves

Heat exchanger control

High speed electronic actuation

Dairy: Pasteurizing

Tanning: Pelt washing - temperature control
Brewery: Mash water temperature control
Meatworks: Hand wash/sterilization/washdown/triplewash
Vessel Temperature Gontrol

CIP Skids

Food, Beverage, Bakeries and General Industrial Process Control Applications

Designs, materials, weights and performance ratings are approximate and subject to change without notice. Visit armstronginternational.com for up-to-date information.

<« G1 Electronic actuator mounted on
a 2-port valve

Model Code: ExxF Series
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Parts and Materials

Standard mounting kits (must be

n G12 and G13 Details Construction Materials

ordered se_parately) Item 19 gnd 1 Manual override lever 316 SS / acetal
16 are not included when buying -
an Actuator only. 2 Padlock holes for manual override N/A
3 Keypad lid (in closed position) Powder coated aluminum
4 Padlock holes for keypad lid N/A
5 Cable entry (0-ring sealed 1/” NPT plug, LHS) Glass filled nylo
6 Push button power switch Plastic with silicone cover
7 Warning label 316 stainless steel
8 Terminal cover, sealed, wiring access Powder coated aluminum
@ 10 Sealed plug (for factory encoder adjustment) Nickel plated brass
P Z@ 11 Cable entry (0-ring sealed 1/2” NPT plug, RHS) Glass filled nylo
T = 12 Name plate 316 stainless steel
QE Q Q 13 Pressure relief vent Polyamide 6
14 Port-1, temperature sensor input Nickel plated brass
Bracket, fixings and spring 15 Drive coupling 316 stainless steel
washers are included with every 16 | Fixings and spring washers Stainless steel
Actuator. 17 | Port-2, Auxiliary port Nickel plated brass
18 Port-3, Serial port Nickel plated brass
19 Coupling 2 piece slotted 316 stainless steel
20 Mounting bracket (Fits 1S05211 F05 & FO7 size) 316 stainless steel
21 Drive enclosure (extrusion) Powder coated aluminum
22 Electronics enclosure (extrusion) Powder coated aluminum
23 Keypad cover window Polycarbonate
24 Body base Powder coated aluminum
25 Body top Powder coated aluminum

NOTE: Standard mounting kits are included with all mixing systems. The two couplings (Item 19) and fixings and spring washers
(Item 16) are not included when ordering an Actuator only. They must be ordered separately.

Designs, materials, weights and performance ratings are approximate and subject to change without notice. Visit armstronginternational.com for up-to-date information.
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Dimensions
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Mechanical Data G12 G13
Height A 11.02” (280 mm) 13.31” (338 mm)
Height B 11.81” (300 mm) 14.09” (358 mm)
Weight 18 1b (8 kg) 27 1b (11.5 kg)
Rotation C @ 3.54” (90 mm) 7.09” (180 mm)
1S0O FO7 (CPMA0070) IS0 F05 (CPMA0071)
1.127 (28.5 mm) 1.12” (28.5 mm)

0.4”x0.4” (10 mm x 10 mm)

F : Maximum shaft depth

0.55” x 0.55” (14 mm x 14 mm)

G : Coupling (ID) square

Designs, materials, weights and performance ratings are approximate and subject to change without notice. Visit armstronginternational.com for up-to-date information

NOTE: Actuator side of mounting kits are all FO7. Other mounting kits are available on request
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Technical Data

Environmental/Standards

Ambient Temperature 14°F (-10°C) to 122°F (+50°C)
Protection Standard (upright mounted) Designed to meet NEMA 4
Protection Safety C-Tick and CE, AS/NZ2064 Class A, EN 50081-1, EN50082-1, EN50082-2, FCC47 part-15 A7B
Mechanical Mounting IS0 5210/ 1S0 5211
EMC requirements Actuator Housing and Cable Conduit must be connected to Earth
Temperature Controller
Control Range 32°F (0.0°C) to 212°F (100.00°C)
Accuracy +0.9°F (0.5°C)
Setpoint Resolution Local Mode + 1.0°F (0.5°C) Remote Mode + 0.18°F (0.1°C)
Positioner
Control Range 01to 100 %
Stroke Range (user selectable) 0to 350°
Accuracy £1°
Control Resolution +0.03°
Setpoint Resolution Local Mode + 0.5% Remote Mode + 0.1%
Visual Shaft Position Indicator 10° Graduated Scale (on shaft coupling)
Torque / Speed ™ G12 G13
Nominal Torque 310in.Ib (35 Nm) @ 6 rpm 885in.Ib (100 Nm) @ 5 rpm
Default Maximum Speed 12 rpm 6 rpm
Default Speed 6 rpm 3rpm
Nominal Stroke Time 1/3 Turn 1.5 seconds™ 3.0 seconds*
* No slow zone and at maximum speed, acceleration and deceleration.
Manual QOverride G12 G13
Turns / 360 degree Shaft Revolution 74 124
Maximum Lever Force 3.0 Ibf (1.5 kgf) 2.0 Ibf (1.0 kgf)
Rotational Lever Pull to engage Manual Override
Operating Modes
Software Configurable Option Local / Remote, Temperature Controller/Positioner
Proportional and Differential control settings (set via Serial Port and Configuration software)
Speed, Torque, Acceleration, Deceleration
Set Point Signal** 4-20mA Current loop input Remote, or Locally by keypad entry
Output Signal™* 4-20mA Current loop output
Keypad (local control) 4 membrane switches; Set, Up, Down and Mode (dual touch safely feature - 2 switches must be
pressed simultaneously)

**The Emech® G1 current loop transmitter and receiver are both isolated.

THE G1 MUST NOT BE INSTALLED USPSIDE DOWN

Designs, materials, weights and performance ratings are approximate and subject to change without notice. Visit armstronginternational.com for up-to-date information.
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Technical Data

Electrical Data

om

Power Supply Requirement 24 VDC Regulated Supply + 10% (at the actuator
terminals)

Fuse 5.0A Mini Blade (see below for Part Number)

Control Signal (input) 4 to 20mA

Feedback Signal (output) 4 to 20mA Feedback Accuracy 0.5% (of full range)

Display (Set & Actual Value)

3.5 digit 7 segment LCD and back light

Indicators

4 LEDS to indicate control mode and units

Serial Interface

RS232 (non-isolated), 4pin M8 (female) connector

Auxiliary Sensor Input

4 pin M8 (male) connector

Supply and Signal Connections

9 pole screw terminal in sealed compartment

Temperature Sensor Input

3 pin M8 (female) connector

Temperature Sensor

Themistor (NTC 10kOhm @ 25°C)

Cable Gland Entry

1/2” NPT (side entry, 1 on each side)

Power Supply Consumption
(at 24.0 Vidc) Motor Current Supply Supply
Model Software Setting* Current Power
G12 @Imotor=3A 3.4 Amax 85 Watt
G13 @Imotor=4A 4.4 Amax 115 Watt

* Exceeding motor current and speed defaults will increase current and power

Electronic Actuator Model Code

Model Nominal Torque™ Maximum Speed (RPM)™ Supply Voltage
G12 035-35Nm/310in.lb @6 rpm 12 24D - 24VDC
G13 100- 100 Nm /885 in.lb @ 5 rpm 8 24D - 24VDC
Standard Models Available G12
G13

Operating / Installation Manual®

Accessory Parts

Part Number

CPAC0002

Serial Cable®

CPEL0091

Temperature Probes (cable length)

CPAC0021 (350 mm) - Longer cable length Temperature
Probes available. Consult Armstrong.

Mounting Kit FO5 used on 3/4” (20 mm) and 1” (25 mm) Emech® valves

CPMAO0070

Emech® valves

Mounting Kit FO7 used on 1-1/2” (40 mm), 2” (50 mm), and 3” (75 mm)

CPMA0071

G13 Power Supply

D34095 (24vDC 5A for G13 actuator)

G12 Power Supply

D34094 (24vDC 3.5A for G12 actuator)

Mini Blade Fuse 5 A®

MEFU0006

Notes:

(1) Nominal Torque is the output torque at 6 rpm for G12 and 5 rpm for G13.

Maximum Speed is the maximum recommended operating speed.
See G1 Torque Speed Performance data for details (page 6).
(2) These components are supplied with every actuator.

Designs, materials, weights and performance ratings are approximate and subject to change without notice. Visit armstronginternational.com for up-to-date information.
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Performance

/
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¥ Use the configuration software supplied with the G1 actuators to set the actuator torque, speed, and accelerations.
~* These are typical characteristic curves. For individually certified actuator performance curves contact Armstrong.
\ % The user must ensure the duty cycles and maximum torque values are not exceeded.
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Designs, materials, weights and performance ratings are approximate and subject to change without notice. Visit armstronginternational.com for up-to-date information.
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2.0 Mechanical Installation

2.1 Assembly of G1 onto F3 and F5 Valves

NOTE: The actuator may be mounted in any
one of four positions.

The instructions below explain how to mount
the actuator facing the outlet port as per image o

on page 7. Spinéle 4
notch —

To ensure the actuator is in the ‘zero’ position,
power on the actuator (a 24VDC regulated ilalve ,
power supply is required). Ensure the actuator “0” mark 7
is in Temperature Controller mode - hold mode
and press down (-) on the actuator keypad to @
toggle between Temperature and Positioner
mode.

Once in temperature mode, disconnect the
temperature probe from the actuator. The
actuator will move automatically to the ‘zero’
position and the keypad display will show “E2”.

Set the Valve position to closed. Ensure the

notch on the spindle (image 1) points towards
the valve “0” mark and the cold port (image 2)
which is the fully closed position for the valve

seats and the default cold port (image 2).

Place the graduated coupling (image 3) on the
spindle & ensure the zero points to the outlet
port (image 4).

If the actuator is to be mounted in one of the
other three positions, rotate the graduated
coupling so that the “ZERO” mark will line up
with the notch in the bracket (image 8) of the
actuator, when valve is fully coupled to actuator.

DO THIS ALIGNMENT BEFORE PLACING THE
COUPLING ON THE SPINDLE.

Place the center coupling (image 5) on the ~
graduated coupling (image 6).

CONTINUED...

Designs, materials, weights and performance ratings are approximate and subject to change without notice. Visit armstronginternational.com for up-to-date information.
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Place the actuator on the valve in the
desired position (image 7). The zero mark
on the coupling (image 4) should align
with the notch on the bracket (image B).

Insert one M8 X 25 socket cap screw
into one of the mounting holes with
M8 Spring Washer and Nut. Insert the
remaining three cap screws and fasten.

Ensure the bonded washer (image 0) is
on the sensor (image 10).

Screw the sensor into the outlet port of
the valve (image 11) and tighten before
connecting the sensor to the actuator.

Plug the sensor connector into the actuator
input port labelled “1” and hand tighten .
The actuator is now assembled correctly
(image 12).

WARNING!! DO NOT USE A
WRENCH TO SCREW THE SENSOR
INTO THE ACTUATOR.

See section 5.0 of the actuator Installation,
Operation and Maintenance manual for
software configuration

2.2 Assembly of G1 onto Other Valves

Please contact Armstrong for the assembly of the G1 onto other valves. A variety of standard mounting kits and custom mounting
kits are available for mounting the Emech® actuator onto other valves.

Designs, materials, weights and performance ratings are approximate and subject to change without notice. Visit armstronginternational.com for up-to-date information.
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3.0 Electrical Installation

Do not attempt electrical installation unless you are qualified to do so under the laws
of your jurisdiction. It is essential that you understand the information in this section
to achieve a successful electrical installation. If in doubt, contact Armstrong or its
authorized representative.

/
4 N

The wiring of the actuator must be carried out by a qualified technician and according
to the instructions described below.

The wire sizes as recommended in the instructions must be adhered to.

s

/

4 Always consider environmental and mechanical conditions of the installation, such )
as ambient temperatures, chemicals, moisture and exposure to mechanical impacts,
shock and vibration.

For mechanical protection of the wiring as well as to comply with EMC (Electro
Magnetic Compatibility) standards it is recommended to place the wiring in screened
\_ conduit or to use screened cables.

J

3.1 General Information

The enclosure of the Actuator has two 1/2” NPT cable (or conduit) entry points. Use an appropriate metal conduit adapter
(such as Kopex) for these cable entries and use screened (PVC coated metal) Conduit (connected to earth), with appropriate
ingress ratings. In case only one entry is being used, leave the pre-installed blanking plug (watertight) for the unused gland
hole. Install the conduit as required for the installation and place the wire or cables in the conduit as described in the wiring
instructions.

Remove the terminal enclosure cover from the actuator. A terminal with the following wiring layout (Image 3.1 pictured below)
will be accessible. Note that the terminal block has a “Warning Label” attached covering all terminal connections except

the power supply terminals (not shown). This is to avoid accidental connection of the power supply wires to the loop input
terminals, which will permanently damage the unit. It is important to use a correctly rated 3.5AMP (G12 actuator) or 5AMP
(G13 actuator) power supply.

N
FUSE SUPPLY FEEDBACK SET POI
EARTH POINT

i l Gy, EAﬁTH LINK TO TERMINAL ENi:I:bSlURE 'CO\-IEFS'
Image 3.1: Terminal enclosure cover removed to expose the wiring terminal.

CONTINUED....

Designs, materials, weights and performance ratings are approximate and subject to change without notice. Visit armstronginternational.com for up-to-date information.
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3.2 Wiring Instructions

WIRE THE SUPPLY FIRST (before making any other connections). Insure that the actuator supply
consists of a 24VDC supply (not AC) and that the voltage tolerances are within the permissible

voltage limits of the actuator.

SWITCH THE SUPPLY OFF BEFORE CONNECTING!

3.2.1 Power Supply Wiring

Wire the supply connections as indicted below using the correct diameter shielded cable. When placing the wiring in metal

conduit, which is earthed, shielded cable is not required.

POWER SUPPLY
24Vdc

S

Ensure conduits and wire screens are properly grounded to

reduce possible effects of EM (Electromagnetic Interference)

on actuator operation.

Connect screen to secure earth!

Shielded cable*

REFER to Table 3.1 as a guide for wiring cable lengths and voltage drops.

0.75mm’ 4

F?—-é—
|
|
|

1l

X Screen connection
-

[ ]
%)% %) %) (%) (@) [@ (@] [@)]
+24/ 0 |D[-0[+0|D| I [+ |D

DC SUPPLY | 4-20mA OUTPUT | 4-20mA INPUT

Figure 3.2: Supply Connection

WARNING!!

When the actuator is wired up to the power supply, it is
important that the voltage drop to the actuator remains no
more than 1-2 Volts when the actuator is operating under
load.

To check this, put a meter on the DC supply terminals at the
unit, and measure the 24VDC supply. Keeping the meter

in place, use the manual handle to move the valve out of
position . or change a set value so the actuator is instructed
to move.

IF YOU OBSERVE GREATER THAN 2 VOLTS DROP
ON THE POWER SUPPLY AT THE ACTUATOR WHEN
OPERATING, PLEASE REVIEW AND INCREASE WIRE
DIAMETER BEING UTILIZED TO MINIMISE VOLTAGE
DROP OVER DISTANCE OF CABLE RUN.

EXCESSIVE VOLTAGE DROP AT THE ACTUATOR
UNDER LOAD CAN LEAD TO UNRELIABLE
PERFORMANCE AND POTENTIALLY PERMANENT
DAMAGE TO THE INSTALLED UNIT.

~

CONTINUED...

Designs, materials, weights and performance ratings are approximate and subject to change without notice. Visit armstronginternational.com for up-to-date information.
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3.2.2 Power Supply Wire Specification
Consider the minimum cross sectional area and length of the supply cable such that the voltage drop across the total cable
length remains within the permissible voltage tolerance of the actuator. For example when using a 0.75mm? cable, the voltage

drop will be a 1.2V at 3A and 10m length, which is 5% of the 24V supply. Use the table 3.1 below as a guide to determine
cable size and maximum length.

Table 3.1: Cable length (depending on cable area and actuator model)

G12 35Nm Area Resistance Drop Re;loar:m;'mw IQ:)S(?[:]"J;
AWG mm? | mOhm/it | mOhm/m V/it V/m ft ft m
20 0.5 0.021 0.07 0.064 0.21 19.7 6 38.0 11.6
18 0.75 0.015 0.05 0.043 0.14 29.5 9 56.7 17.3
- 1.0 0.009 0.03 0.030 0.10 39.4 12 78.8 23.1
16 1.5 0.006 0.02 0.213 0.07 55.8 17 113.8 34.7
- 2.0 0.006 0.02 0.015 0.05 75.4 23 151.5 46.2
14 25 0.003 0.01 0.012 0.04 95.1 29 189.6 57.8
G13 100Nm Area Resistance Drop Re&"ﬂ%ﬂmed @:)s(m;
AWG mm? | mOhm/ft | mOhm/m V/it V/m ft m ft m
18 0.75 0.015 0.05 0.070 0.23 16.4 5 341 10.4
- 1.0 0.009 0.03 0.052 0.17 23.0 7 45.6 13.9
16 1.5 0.006 0.02 0.037 0.12 32.8 10 68.2 20.8
- 2.0 0.006 0.02 0.027 0.09 459 14 90.9 27.7
14 2.5 0.003 0.01 0.021 0.07 55.8 17 113.8 34.7

3.2.3 Wiring of Actuator mA Loop Receiver

To comply with EMC (Electro Magnetic Compatibility) standards, the wiring must be placed in the conduit (must be connected
to earth ground) and shielded twisted pair cable (0.25mm2) should be used (see Figure 3.3 below).

CONTROLLER
ISOLATED OUTPUT

4..20 mA GB gr)
ivl
[l
Il
|
|

Twisted pair shielded
cable 0.25mm’

Screen

connection

[ ]
2% %) (%) (@) (%) () () ()
+24 0 | @|-0(+0|@D| I |+ |@®

DC SUPPLY | 4-20mA OUTPUT | 4-20mA INPUT

Figure 3.3: Controller with isolated output.
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3.2.4 Wiring of Actuator mA Loop Transmitter

To comply with EMC (Electro Magnetic Compatibility) standards, the wiring must be placed in the conduit (must be connected to

earth ground) and shielded twisted pair cable (0.25mm?

) should be used.

Depending on the type of input available on the controller (PLC), i.e.; isolated mA Loop input (isolated from earth potential Fig.
3.4) or non isolated input (referenced to earth ground) and if a Loop Supply is available, different wiring schemes are feasible, see

figures 3.4 to 3.6 below.

CONTROLLER (PLC)
ISOLATED INPUT

4..20 mA(? g')
F_.

Twisted pair shielded
cable 0.25mm’

Il
N
U]
Il

Screen
connection

24V-LINK!

F

Figure 3.4

Controller with isolated 4-20mA loop input (recommended) using
the 24VDC supply from the actuator by means of a wire link.

Due to this arrangement the loop input is no
longer isolated which requires the input on the
controller to be isolated!

16ll6l[@)[6)(%) (%) 6l El ()

+24/ 0 (D0 [+0|D|-I [+ |D

DC SUPPLY | 4-20mA OUTPUT | 4-20mA INPUT

CONTINUED...
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CONTROLLER (PLC) Figure 3.5
NON-ISOLATED INPUT
4-20mA Controller with non-isolated 4-20mA loop input using the 24VDC
"":-'-'3""@@ supply from the controller or PLC itself. (Recommended)
X
X

Twisted pair shielded
cable 0.25mm’

ivi
Il
In!
|
|

Screen
’S| connection
N

[ ]
[0l 6)[%)(4) (%) (%) Gl B[]
+24/ 0 |[D|-0[+0|D| -1+ |D

DC SUPPLY 4-20mA OUTPUT | 4-20mA INPUT

(PLC) .
NON.ISOLATED INPUT Figure 3.6
420 mA ISOLATED . . . .
@ SUPPLY Controller with non-isolated 4-20mA loop input using the 24Vdc
: supply from an external isolated supply.
®
This could possibly increase noise in the system and is therefore
] () not recommended.

Twisted pair shielded
I cable 0.25mm*

Screen

| connection

[ ]
1447 (%) (%@ (@) (@) (@]
+24) 0 |D]-0]+0|D|1[+1]|D

DC SUPPLY 4-20mA OUTPUT [ 4-20mA INPUT
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3.2.5 Temperature Sensor Connector (Port-1)

The Sensor Input and internal electronics are specifically designed to take the Emech® Temperature Probe.

Do not attempt to use any other type of
sensor as this may damage the actuator.

/N

3.2.6 Auxiliary Input (Port-2)

The auxiliary input is set to receive a signal from a binary switch,
usually a flow switch, or a flow sensor such as a paddle wheel flow
meter output.

The auxiliary input is a 4-port M8 male connector that accepts
a 5-24V configurable active low or high signal to indicate when
there is flow.

The 24V output can be used to power the auxiliary port if
required. The current draw MUST NOT EXCEED 100mA.

For auxiliary signal applications Armstrong can supply a length of
cable with a female M8 connector (Part Number: MEC0041). The
connector will fit the M8 mal plug found on the underside of the
actuator labelled “2” (see figure 3.8).

Figure 3.7: NTC connections on actuator
mounted M8 female connector (Port-1)

Port caps
(removed)

Serial
(Port-3)
Auxiliary
(Port-2)

Temperature
(Port-1)

Figure 3.8: The underside of an Emech® G1 actuator
showing the three port connectors.

The loose end of the cable can be wired to a binary switching device such as a flow switch, flow sensor , level switch, manual
switch or used with a PLC. Switching will enable various features of the Emech® G1 actuator such as BIGAIN, STANDBY, HOLD,
and INVERSE ACTUATOR OPERATION. These features are outlines on the following page and the actuator software configuration

are listed in section 5.3.3

This input can be used in conjunction with the G1 s
actuator’s automatic gain switching feature to allow
the actuator to respond appropriately in applications

where flow is variable or intermittent colour: WIHIITE colour: BLACK

Figure 3.9 represents the actuator mounted male plug

(Port-2) found on the underside of the actuator (see 24V ov. =~

Figure 3.8). matching wire matching wire
colour: BROWN colour: BLUE

The colors indicated in Figure 3.9 are the wire colors

matching wire

~
FLOW SCREEN

matching wire

J

of the matching cable and connector auxiliary input
cable.

The switching device should be placed between Pin 1
‘o’ BLUE and Pin 3 ‘FLOW’ WHITE.

Figure 3.9: Auxiliary input on M8 male connector (PORT-2)

Designs, materials, weights and performance ratings are approximate and subject to change without notice. Visit armstronginternational.com for up-to-date information.
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The auxiliary input is primarily used for the four functions listed below. Figure 3.10 illustrates a typical control cycle with an

auxiliary input.

NOTE: REFER SECTION 5.3.3 for auxiliary control software settings.

BiGain Control:

StandBy:
(Refer Figure 3.11)

Hold:
(Refer Figure 3.11)

Inverse Actuator
Control Action:

Two control gain settings: useful for normal control and an “other” condition were normal gains do not
provide stable flow, especially for conditions around the minimum controllable flow rates for Emech®
control valves.

StandBy pauses the response of the actuator after receiving the enabled auxiliary signal. The actuator
will remain in the paused position until...

i) The signal is disabled, in which case the actuator will resume control.
ii) The pause time expires (StandByTimeout) then the actuator will move to an “Angle
StandBy” flow position.

The actuator will stay indefinitely in the StandBy position until...

i) The signal is disabled: then the actuator will go to the HOLD position and either timeout
(TimeHold) and return to normal control, OR return to the StandBy position after receiving the
enabled signal again.

With normal operation the actuator opens counter clockwise from the closed position. Inverse
operation implies a clockwise opening direction. This feature is only supported with Emech® F4 mixing
valves.

Flow Stops
Performs temperature Cease control,
control \ / stay in position
Flow Resumes
Hold StandBy
Timeout Timeout
/ FlawSiops \
HOLD ANGLE
Move to Angltold | @~ _____—| STANDBY
Flow Resumes

Figure 3.10: StandBy and Hold control cycle.
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3.2.7 Serial Port Connector (Port-3)

The Actuator comes with a RS232 to USB adapter serial port cable
part# CPEL0091 for modifying control options using the Emech®
Configuration, The EmechConfig can be found on the Armstrong
website: armstronginternational.com/emech

of cable for the connection should not exceed a

Caution: The Serial Port is intended for
iii diagnostics and configuration only and the length
distance of 10 meters.

% /

Figure 3.12: USB to Serial Port Cable

Figure 3.11: RS232 connections on M8
female connector (PORT-3)

The serial port is provided by means of a 4-port M8 (female)
connector located at the bottom of the actuator housing.

Designs, materials, weights and performance ratings are approximate and subject to change without notice. Visit armstronginternational.com for up-to-date information.
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4.0 Current Loop 1/0

The Emech® current loop hardware is capable of operating across the standard 4-20mA range. By default the linear control
range, for both input and output, has been limited to the range of 5-19mA.

Values outside this range on the loop input represent non-linear behaviors such as closed, cold only or hot only.

Values outside the 5-19mA range on the loop output are used to signal error conditions. Contact Armstrong for customized
configuration settings.

-~

.

WARNING!! \

The voltage range required for the latest version actuators current loop input will vary from 3.5VDC for
4mA of current to 5.6VDC for 20mA of current at the terminals. Therefore, the PLC controller will need to
be setup to provide at the actuator 3.5VDC at 4mA to a maximum of 5.6Vdc at 20mA.

If the voltage at the actuator current loop input terminals exceed about 9VDC or about 50mA threshold,
the input circuit protection will be activated and the current loop signal will be clamped to ground. This
has the effect of ‘locking out the PLC signal and closing the actuator on “loss of signal”. This situation

remains until the PLC signal is reduced below this threshold, whereby control is restored. Therefore, the
PLC controller must be setup to avoid sending a current loop signal to the actuator of 50mA or higher.j

4.1 Standard Configuration of Current Loop Input for Temperature Controller Mode

The unit will respond to the current loop input when in REMOTE mode only (Refer to section 6.4). The full control range in
Temperature Controller mode is 0-100°C or 32-212°F. This corresponds to a Loop Input range of 5 to 19mA. Calibrate the
current loop transmitter (usually an external PLC or Controller) according to the following equations.

Temperature Linear Range Calculation ° Celsius

( Current input (mA) = (0.14 x Temperature required (°C)) + 5 )

Temperature Linear Range Calculation ° Fahrenheit

G:urrent input (mA) = (0.0778 x Temperature required (°F)) + 2.511)

If given a signal outside the 5-19 mA range, the Actuator will not control temperature, but will move to a fixed angle depending
on the Actuator configuration. Refer to Figure 4.1 for a graphical description of Loop Input behavior in Temperature Controller
mode for several standard configuration types.

Designs, materials, weights and performance ratings are approximate and subject to change without notice. Visit armstronginternational.com for up-to-date information.
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Standard Loop Input For Temperature Controller Mode
With Emech F3 or F5 3-Port Mixing Valve

Hot Port B: 100%

Cold Port A: 0%

f -------- 230 ° F3 Only
Hot Port B: 100% _ 180°F50Only
Cold Port A: 50% Stroke limiting.

Stroke Angle

Stroke Position
Temperature
Control Region

Yoo

HotPortB: 0%
Cold Port A: 100%

All Ports Closed

19.0
20.0

Loop Input [mA]

4.0
4.5

1]
1]
.
»100°cC
' 212°F

go 50

o
°o

E Temperature Set Point

Standard Loop Input For Temperature Controller Mode
With Emech F4 3 Port Mixing Valve

Hot Port B: 100%
Cold Port A: 0%

- 180°

Stroke Angle

Stroke Position
Temperature
Control Region

ColdPortA:100% S 1 1O
HotPorcs: 0% < 4© Loop Input (mA)

19.0
20.0

100°C
212°F

132°F Temperature Set Point

Standard Loop Input For Temperature Controller Mode
With Emech F2 Control Valve (or other 1/4 turn control valve)

Open for
Maximum Heating

- 9g°

Stroke Angle

Stroke Position
Temperature
Control Region

Closed for o [f2}

=
2 H o
Minimum Heating ~& ~ ~

5.0
19.0

Loop Input [mA]

o 100°C
20 212°F

w o

F Temperature Set Point

Figure 4.1: Standard Loop Input for Temperature Controller Positioner Mode (see page 28)
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4.2 Standard Configuration of Current Loop Input for Positioner Mode

The unit will respond to the current loop input when in REMOTE mode only (Refer to section 6.4). The full control range in
Positioner mode is 0-100%, corresponding to a Loop Input range of 5 to 19 mA. Calibrate the current loop transmitter (usually
an external PLC or Controller) according to the equations below.

If given a signal outside the 5-19 mA range, the actuator will behave according to the response curves given in Figure 4.2.

Note that the actual operating stroke is dependent on configuration settings and valve type, Figure 4.2 shows several common
configurations.

Position Calculation: % of Max Open Position

For the input current range of 5 to 19 mA and position of 0 to 100% of the maximum open
position. Current input (mA) = (0.14 x Position required (%)) + 5

Position Calculation: 1/4 turn application in Degrees

( Current input (mA) = (0.1556 x Position required ( °CCW)) + 5 )

Position Calculation: Emech® F3 application in Degrees

( Current input (mA) = (0.0609 x Position required ( °CCW)) + 5 )

Designs, materials, weights and performance ratings are approximate and subject to change without notice. Visit armstronginternational.com for up-to-date information.
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Standard Loop Input For Positioner Mode
With Emech F3 and F5 3-Port Mixing Valves

Port B Full Open (230 °) = 100 % for F3 Valve
.
Port A 50% Open &
c Port B Full Open (180 °) e e B T B s o e e e G i e o ol _‘.- = 100 % for F5 Valve
S ~ <
= 0 %) - - |- - = - - -— - 1J - —3 - - B - - - - - L 70 D/u fDl' F3 VB Lve .
8 Port A&B 50% Open (160 °) r 88 % for F5 Valve o
a I
© 7 ' 4 —
= (o]
1= P ! I B
n L T = S S S e I S P = § Pl (o L - = 4o jm| o | o 37 %for F3Valve
Port A Full Open (90 °) . + ke 50 % for F5 Valve
r—i o
I F3 L] | | I
_I-—-i [ ] ]
1 5. t t t
Closed (0° [ 0%
osed (0 °) T 1 1 N . b
wn o o~ ~r o o
e ®w o s o < N o =
~ ~ [Te} — == — — — ~
Loop Input (mA])
Standard Loop Input For Positioner Mode
With Emech F4 3 Port Mixing Valve
180 °
[Port B 100 %
Full Open) —
c
e )
= X
2 e g
o a
S e o =
S [(PortA8B o — = = ,{ = = = = 50 %
= 50% Open) _ b =
wn
-
0° LA
(Port A o,
Full Open) ] 0%
o o o
= w0 ! o~ o~ o
~f ~ [T — = ~
Loop Input (mA])
Standard Loop Input For Positioner Mode
With Emech F2 Control Valve (or other 1/4 turn control valve
90° Open o 100 %
.
c
e Q
= e
2 o E
o &
I 5 “
< (5° - 50 % e
= o =
wn I
.
0° Closed r 0o
i b
o o o
2 = o o o S
~ ~ [Te} — ~

Loop Input (mA)

Figure 4.2: Standard Loop Input for Temperature Controller Mode (see page 28)
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4.3 Standard G1 Current Loop Output Characteristic

The G1 unit will deliver a current loop output (feedback signal) according to the graphs below. If feedback is required (such as
external monitoring), calibrate the current loop receiver (external PLC or controller) according to Fig: 4.3 and Fig. 4.4.

In Temperature Gontroller Mode, the Actuator will output the current temperature being sensed by the Emech® Temperature
Sensor and transmit according to the scale shown in Fig. 4.3.

Figure 4.3: Temperature Control

100 —T 212

e 192
80 ;g 172

152
60

o 112
40 -

_/ 92
- 72

Measured Temperature (°C)
u
Measured Temperature (°F)

20
_ 52

5 [ 7 8 9 M0 " 12 13 14 15 16 17 18 19
Current Loop Output (mA)

Figure 4.4: Position Control

100%

80%

60%

40%

Actuator Position (%)

20%

0%
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Current Loop Output (mA)]

In Positioner Mode, The Emech® actuator has very precise rotational control step resolution of 0.07-0.8 degree rotation for the
G12 and G13 respectively for a 0.12mA input increment change;

While the actuator will respond to a minimum 0.12mA loop input change and rotate the actuator at a 0.07 degrees rotation
movement, the Position Feedback Confirmation mA loop output signal back from the Actuator to the PLC, which confirms the
actuator shaft position, as the actuator has an independent confirmation via a lower resolution optical encoder as compared to
the stepper motor increments, the confirmation back to the PLC is only approximately every 6 degrees of rotation. Figure 4.

As can be obtained from the above graphs, the full control range in either Temperature control (0-100°C or 32-212°F) or
Position Control (0-100%) corresponds to a Loop Output range of 5 to 19 mA (linear response). This has been implemented to
obtain the same output loop signal as the input loop=controlling signal when the Actuator is in control.

A loop signal output of 20 mA indicates an error condition. Check the Actuator display for the error number, and see section 6.6
for error code definitions.
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Temperature Output Calculation ° Celsius

Temperature Output (°C) = (7.143 x Current Output (mA)) - 35.714

Temperature Output Calculation ° Fahrenheit

Temperature Qutput (°F) = (12.857 x Current Output (mA)) - 32.286

Position Output Calculation % of Max Open Position

Position Output (%) = (7.143 x Current Output (mA)) - 35.714

Position Output Calculation 1/4 Turn application in Degrees

Position Output (Deg.) = (6.429 x Current Output (mA)) - 32.143

Position Output Calculation Emech® F3 application in Degrees

Position Output (Deg.) = (16.429 x Current Output (mA)) - 82.142
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5.0 EmechConfig Configuration Software

[ i Emech® G1 actuators are shipped as \ The Armstrong Emech® Configuration software provides access

a default standard. Emech® actuators | t0 configuration of many parameters within the Emech® G1. The
are configured to the valve type when [ EmechConfig software can be downloaded from the Armstrong

purchased as a system Model Code, | \Website at www.armstronginternational.com/emech.
IMPORTANT eg ExxW or ExxS. Advise the factory

of any custom or non standard

configuration settings on the

purchase order at the time of order The software is designed to run on any Win32 system (Windows
\ placement. j 95/98/ME/NT/2000/2003/XP). It connects to the Emech® actuator
through a standard RS232 serial port using the cable supplied by

5.1 Installation Armstrong (part #CPEL0091).

EmechConfig software before installing | latest installation software by downloading the executable setup

Uninstall any earlier versions of the After removing any previous version of the software, run the
the latest version. To uninstall, select from the Armstrong Website, www.amrstronginternational.com/

“Programs>EmechConfig?Unisntall emech. Follow the on screen instructions, selecting an install
IMPORTANT EmechConfig” from the Windows Start | path for the software. The installation will require around 3.7 MB
menu. of local hard disk space.
5.2 Operation

5.2.1 Getting Started

Connect the serial cable between the Emech® actuator and the PC. Make sure that the Emech® actuator is powered and
the push button is pressed for 2 seconds to turn the unit ON. Load the “EmechConfig Software” onto the PC which can be
downloaded from armstronginternational.com/emech.

To start Armstrong EmechConfig, select it from the Start menu, or from the desktop shortcut. To establish a connection with
the actuator, it is necessary to tell EmechConfig which COM port to use. This is selected from the COMS menu (shown in
Figure 5.1).

NOTE: If you are unsure of the COM port being used you can use the ‘Detect Actuator’ function from the ‘Tools’ menu. This
will try each available COM port and test for the presence of an Emech® actuator (see Figure 5.2).

If the COM port is successfully opened the message ‘Opening COM x” will appear in the COMS log in window to the right of
the screen. If the COM port is unavailable, the message ‘Can’t Open COMx’ will be displayed. This could be due to another
application using the GOM port, or that the selected port is not recognized by Windows. In this case, try another COM port or
close the application currently using it.

Once the connection is active, a stream of data should begin to appearing the COMS log at the right of the screen. If no activity
is observed, check the cable connection and make sure that the correct COM port is selected.

A ATS“D"E;--EM" CO"ﬁg“j f\ Armstrong Emech™ Config v 1.53
File | Coms | Tools Help -

e Open Com1 N File Coms [Touis Help
Open Com 2
ca btuator Configura _.D ....... e T Detect Ermech Actuator
bet Open Com 3 Kk Actuator Confic i l}
= g R ;
Open Com 4 e Standard Cenfig k
e Bprn Eopis CAUTION: { ; igur
before moc Custom Config b Conf
Spen Toen 5 CHAHGE! - e
Cloze Com Port
SRR LS H- Configuration Devices
Listen for Remote

) ) Figure 5.2: Detecting an Emech® actuator if
Figure 5.1: Selecting a COM Port unsure of which COM port to use
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9.2.2 General Use

The Armstrong EmechConfig interface consists of several tabs containing a variety of controls. The most important for
configuration of the actuator is the Device Manager tab. This section provides access to information about the actuator, and
allows the user to modify some of the permanent settings.

C NOTE: 95% of all applications can be set by selecting "Standard Configs" as per Section 5.3.3 )

The available parameters, called Properties, are displayed in a tree format in the Emech® Devices window. This display is operated
much like a Windows Explorer display and each item display with a ‘+’ can be expanded to show its child Properties. Each top-
level item in the list represents a category of configuration. Expanding these will display a list of available properties.

Clicking on a Property will cause EmechConfig to attempt to read the value of the Property from the actuator’s memory. If the read
is successful, the value will be displayed in the ‘Value’ box. If the read fails, then “???” will be displayed indicating that the value is
not known. To retry, just click on the Property name again, or click on the ‘Refresh’ button.

A Armstrong Emech™ Config v 153 [E‘Eu

File Coms Tools Help
: — - Can't Open COMS
Device Manager I Sc:nptlngl Utility I t: (16 6C 89 01 1400 )
tx: (16 6C 39 01 1A 00
CAUTION: ALWAYS salect the Unlock Actuator Configuration’ function fromthe "Tools-Standard Config" menu - E15 5C 2001 1A 00 i
before modifying a parameter, then 'Loc k Actuator Configuration”. UnlockLoc kK AFTER EVERY PARARME TER i
CHAHGE! If thisis HOT DOHE, values may appear to change but WILL HOT BE PERMAHEHTLY SAVE D! E: E: gg zg 31 1: gg i

Can't Open COMG

=l Configuration Devices

: Froperty Name 17 Propartional_Gain te: (16 6C 89 01 04 00 )
=-22 E‘T::Ir;ﬂ:{ e (16 6C 89 01 04 00 )
: e (16 6C 89 01 04 00 )

- Code¥erzion Yalue E M& b (16 6C 35 01 04 00 )

- SeriaH = t: (16 6C 89 01 04 00 )

- Seriall MewYalue iD— e e (16 BC 89 01 B8 07 )

& Froportional_Gain e (18 6C 83 01 88 07 )

e (16 BC 89 01 B8 07 )

|[i|i|”e§mi-?lﬁam ki Status  [ERROR tc (16 6C 83 01 68 07 )
i tx: (16 6C 89 01 68 07 }

NTELDpth Infa The 'proportional component of the contral
- Loopln1_Dptions action, This zets the overall speed of the
- LoopOut]_Options contraller. Usual values are in the range 10
- FlonlG ainF actar for slow control, up to 500 for wery fast

- FlowGainThreshald i contral.
18 s - Clear Log |

Figure 5.3: Refreshing a Property Value
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5.2.3 Changing Values

The actuator must first be unlocked before any Property values can be changed. Select the ‘Unlock Actuator Configuration’
function from the ‘Tools—> StandardConfig’ menu as indicated in Figure 5.4.

To alter a Property value, enter a new value in the ‘New Value’ text box and click the ‘Set” button. If successful, the number in
the ‘Value’ box will change to reflect that the update has occurred. Some Properties are not user configurable. When these
Properties are displayed, the ‘Set’ button will be dimmed out.

NOTE: the ‘Info’ text box displays a description of the Property, guidance for correct use and default values. After changing a
Property value it is important to lock the actuator, otherwise values may appear to change but will not be permanently saved.
Select the ‘Lock Actuator Configuration’ function from the ‘Tools—> StandardConfig” menu.

A Armstrong Emech™ Config v 1.53 P

File Coms ETuoIs Help

Fevice ans Detect Emech Actuator i | Can't Open COMS
3 < (16 6C 88 01 14.00)
e Standard Config r Lock Actuator Configuration k: (16 6C 89 01 1A00 )
before mo Custom Config 3 Unlock Actuator Configuration k(16 6C 88 011400 )
CHAHGE! i I:% o (16 6C 85 01 1A.00 )
Set Defaults G12 (1/4 turn or F2 valve ) (16 6C 3901 1A00)

- Configuration Devices ; : an't Open COMG
d Set Defaults E20W / E25W / E40W with CW rotation e (16 6C 89 01 04 00 )
Set Defaults E20W /7 E25W / E40W x: (166C 89 010400)
: : x. (166C 25010400}
Set Defaults E255 / E405 with CW rotation « (16 6C 83 01 0400 )
Set Defaults E255 / E405 x:(166C 83010400
x- (16 6C 88 01 68 07 )
Set Defaults G13 (1/4 turn or F2 valve ) x (16 6C 89 01 B& 07 )
Set Defaults ESOW with CW rotation E ARG iR
x: (16 6C 89016807)
Set Defaults ESOW . (166C 89016807)

Set Defaults ESOWR

Set Defaults E50S with CW rotation
Set Defaults E50S

Set Defaults ELOOWR F8L LBR / RBL- H / BRL / BRL- H Clear Log |
Set Defaults ELOOWR LER- H /BLR / BLR- H / RBEL
Set Defaults ELOOWR F8T RLE

Set Defaults ELOOWR FET LRE

Set Standard Calibration

Control Rng.4-20mA MoRemoteShut

Set Fast Control Speed

Set Standard Control Speed

Set Slow Control Speed

Figure 5.4: Unlock The Actuator Before Attempting To Alter Any Property Values

ALWAYS select the ‘Unlock Actuator Configuration’ function from the ‘Tools>StandardConfig’ menu
before modifying a parameter, then ‘Lock Actuator Configuration’.

Unlock/Lock AFTER EVERY PARAMETER CHANGE! If this is NOT DONE, values may appear to change
but WILL NOT BE PERMANENTLY SAVED!
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5.3 Property Categories

5.3.1 Temperature Controller Values

C NOTE: 90% of all applications control with the “Tools > StandardConfig > Set Standard Control Speed” setting. )

This section contains properties related to closed loop temperature controller mode. The properties in this section that will most
often require alteration by the user are the controller gain settings ‘Proportional Gain’ and ‘Differential Gain’

The G1 Actuator is designed to provide accurate and stable temperature control over a wide range of conditions without altering
the default factory setup. However, in some applications it may be necessary to make adjustments to maintain stability of control.

Proportional Gain (P Gain)
This value defines how quickly the Actuator will rotate to compensate for a deviation from the set point. It is the

Property that controls the overall speed of the controller. A P gain that is too low will result in a slow response to system
disturbances, while a value that is too high may result in instability (oscillation).

Differential Gain (D Gain)

D Gain is best thought of as a compensation factor for lag in the temperature measurement system. It helps to prevent overshoot
in response, and to assist in giving quick response to disturbance. In general this is a negative value. A Differential gain that is too
small may cause an overshoot. A value that is too large (or a positive value) will cause serious instability.

Table 5.1: Proportional and Differential Gain Values

Controller Gain Setting Application Description P Gain D Gain
Standard (>90% of applications) Moderate flow without major pressure imbalance 200 -20
Fast High flow with well balanced water supply pressures 500 -50
Slow Low flow and/or imbalanced supply pressure 100 -10

5.3.2 Setting “Standard Config” Control Speeds

The G1 actuator can have the gains automatically set to 3 standard values: Standard, Fast or Slow. To select a particular
temperature controller speed, follow the menu as per Figure 5.5.

File Coms | Tools | Help

i Detect Emech Actuator Can't Open COMS
Device Man: : i > l (166C 8901 1A00)
TR Standard Config 3 Lock Actuater Configuration (16.6C 8901 1400)
before o Custom Config r Unlock Actuater Configuration (186C 89 011A00)
CHAHGE! (16 6C 89 01 1A00 )

Set Defaults G12 (1/4 turn or F2 valve ) (16 6C 8901 1A00)
Configuration Desvices p an't Open COME
a Set Defaults E20W [/ E25W / E40W with CW rotation (18 6C 89 0104 00 )
Set Defaults E20W / E25W / E40W (166C 89010400}
5 . (166C 89010400 )
Set Defaults E255 / E405 with CW rotation (16 6C 82 0104 00 )
Set Defaults E255 / E40S (166C 89010400
(16 6C 89016807 )
Set Defaults G13 (1/4 turn or F2 valve) (16 6C 89 016807 )
Set Defaults ESOW with CW ratation PG gt el )
(166C 89016807 )
Set Defaults ESOW (166C 89016807 )

Set Defaults EBOWR
Set Defaults ES0S with CW rotation

Set Defaults E50S

Set Defaults EL00WR F8L LBR / RBL- H / BRL / BRL- H Clear Log
Set Defaults ELOOWR LBR- H / BLR / BLR- H / RBL

Set Defaults EL00WR F8T RLB

Figure B.5: se|ecting A Set Defaults ELOOWR F8T LRE
Set Standard Calibration
Temperature con"(l"er Speed Control Rng.4-20mA NoRemoteShut
Set Fast Control Speed l,\\,

Set Standard Control Speed
Set Slow Control Speed
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5.3.3 Auxiliary Controller Values

This section contains Property values related to an input signal to the auxiliary port of the actuator. Refer section 3.2.6 for more
information on the auxiliary input. NOTE: These values can only be used on actuators within firmware > version 16.

FlowGainFactor

FlowGainThreshold
TimeHold
TimeOutStandBy

AngleHold

This is a positive or negative integer value between “32767” and “1” used to scale the gain settings.
A negative value will enable inverse actuator operation.

32767 to 1 can be thought of as a scale factor from 100% (default) to 0.1% of standard control
gains. eg: a value of 3277 would REDUGE the gains by 90% (suitable for say a 90% reduction in flow
conditions). When set to “0” it will enable the HOLD and STANDBY features of the actuator.

If set to “-1” will invert the auxiliary signal. “0” is default for standard non-inverted signal.
Time to hold before returning to control. 75 equates to 1 second. eg: 300 = Hold for 4 seconds.
Time to pause before proceeding to StandBy. 75 equates to 1 second.

The angle the actuator will travel to when in HOLD. VALUE = Angle / 360 x 200 x GB
Note: GB is the Gear Box Ratio for the actuator: G1.2 = “74.1” & G1.3 = “61.8".

Table 5.2: Configuration Settings for BIGAIN Control (See section 3.2.6.3 for description)

Property Name Default Value Enable Value Notes
Integer value between Used as a scaling factor for control Gains.
FlowGainFactor 32767 32767 and 1. eg. 32767 =1, 24575 = 0.75, 16384 = 0.5,
8192 = 0.25 efc.
FlowGainThreshold 0 Oor-1 A negative value will invert the auxiliary signal.

Table 5.3: Configuration Settings for HOLD and STANDBY (See section 3.2.6.3 for description)

Property Name

Default Value Enable Value Notes

When set to “0” it will enable the HOLD and

FlowGainFactor 32767 0 STANDBY features of the actuator.
FlowGainThreshold 0 0or-1 A negative value will invert the auxiliary signal.
TimeHold 0 See note Use any integer value, 75 = 1 second.
TimeoutStandBy 0 See note Use any integer value, 75 = 1 second.
AngleHold 3705 for See note VALUE = Angle / 360 x 200 x GB

G1.2 3090 GB:G1.2=74.1,G1.3=61.8

for G1.3
AngleStandBy 3705 for See note VALUE = Angle / 360 x 200 x GB

G1.2 3090 GB:G1.2=74.1,G1.3=61.8

for G1.3

Table 5.4: Configuration Settings for INVERSE ACTUATOR OPERATION (See section 3.2.6.3 for description)

Property Name Default Value Enable Value Notes
-32767 Used as a scaling factor for control Gains.
. Note: a negative value eg. 32767 =1, 24575 =0.75, 16384 = 0.5,
FlowGainFactor 32767 is required to inverse 8192 = 0.25 etc.

actuator operation.

FlowGainThreshold

0 Oor-1 A negative value will invert the auxiliary signal.
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5.3.4 Selecting Standard Configuration Sets

EmechConfig comes preloaded with several sets of standard configuration, which can be downloaded to a G1 actuator with a
single click.

To access these standard configurations, choose ‘Standard Config’ from the 'Tools’ menu. This will show a list of available
configurations. Each item represents the combination of a model of Emech® Actuator with a particular valve type.

Selecting the appropriate item will initiate the download of the standard settings. The process should take about 10 seconds, and a
message will appear confirming that the operation is complete.

NOTE: The configuration software automatically unlocks and locks the actuator when configuring default settings.

Figure 5.6: Selecting Default Configuration Settings Figure 5.7: Confirmation message

File Coms [Tools] Help
Device Man. Detect Emech Actuator I Can't Open COMS
stante CANTE 5 A a e Raran e ] 2 .
UL —— S e e scs901 1a00) ot PEcimereigceeslin cophiouredanc ckcd,
S Set Defaults G12 (1/4 turn or F2 valve) : (16 6C 89 01 1400 )
Configuration Dievices Set Defaults E20W / E25W / EAOW with CW rotation f"[:é’gg"agc;:“; i
Set Defaults E20W / E25W / E40W - (16 6C 890104 00) k
Set Defauls E255 1 EA0S with CW rotation s
Set Defaults E255 / E40S : (166C89010400) J
- (166C 89016807
Set Defaults G13 (1/4 turn or F2 valve) (166C 89016807 )
Set Defaults ESOW with CW rotation - (16 6C 89 0168 07)
: (166C 69016807 )
Set Defaults ESOW % - (16 6C 89 0168 07 )
Set Defaults EBOWR
Set Defaults ES0S with CW rotation
Set Defaults ES0S
Set Defaults EL00WR FEL LBR / RBL- H / BRL / BRL- H Clear Lag
_— Set Defaults E1I00WR LER- H/BLR / BLR- H / RBL
Set Defaults E1I00WR FBT RLE
Set Defaults E1I00WR F8T LRB
Set Standard Calibration
Control Rng.4-20mA NoRemoteShut
Set Fast Control Speed
Set Standard Control Speed
Set Slow Control Speed
Table 5.5: Standard Configuration Sets
Name Description
G12 1/4 turn or F2 valve Emech® G12 Actuator with Emech® F2 Valve or any other 1/4 turn valve
E20W / E25W /E40W Emech® G12 Actuator with Emech® F3 Valve in sizes 3/4” (20mm) 1” (25mm) 1/1/2” (40mm)
E25S / E40S Emech® G12 Actuator with Emech® F5 Valve in sizes 1” (25mm) 1/1/2” (40mm)
G13 1/4 turn or F2 valve Emech® G13 Actuator with Emech® F2 Valve or any other 1/4 turn valve
E50W / ES0WR Emech® G13 Actuator with Emech® F3 Valve in sizes 2” (50mm)
ESOWR Emech® G13 Actuator with Emech® F4 valve in size 3” (80mm)
E50S Emech® G13 Actuator with Emech® F5 Valve in sizes 2” (50mm)
E100WR F8T LRB Emech® G13 Actuator with Emech® 4” F8T valve with LRB port configuration
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6.0 Keypad Operating Instructions

armstronginternational.com

(]1)
(]2
(]3]
(J4)

Armstrong®

SREINEY @

down mode

6.1 ‘Dual Press’ Fail Safe Button Operation

. HOLD . PRESS | _
S g Tt g When using the actuator control panel, at least two buttons must be
pressed simultaneously to activate any control.
At all times, either the set or mode is to be pressed in conjunction with
any other button. This is a fail-safe feature to prevent accidental input.
set mode

Wit” D PRESS Pressing mode + down (-) selects the particular controller type required.
The control types available depend upon the type of actuator, and
always include ‘Positioner’ control mode, and ‘Temperature Controller’
mode.

mode down

The modes are displayed as codes by the 4 lights on the
right of the display.
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[+ T Increase Control Set Point B . .
B down | Decrease Control Set Point A key to these codes is displayed on a label attached to

Pressing 'set' displays Set Point. Normal display is ‘present value". the side of the actuator lid above the control panel as
set Remote or Local Mode Toggle shown left.
n up Temperature Units: °C or °F

B down | Position or Temperature Toggle

Pressing mode + up (+) scrolls through the units displayed for the current
controller type.

6.4 Remote & Local Control Toggle

HOLD
Pressing mode + set toggles between local and remote when a remote system is
( ) attached to the actuator.
mode
The mode is displayed by the remote light. When NOT lit, the actuator is in
(remote |[O Local mode.

Designs, materials, weights and performance ratings are approximate and subject to change without notice. Visit armstronginternational.com for up-to-date information.
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6.5 Changing Values (Set Point)

OR

set

set

6.6 Error Codes

PRESS
T g When in Local mode pressing set and either up (+) or down (-)
the set point of each controller type can be increased or decreased
respectively.
up

down

Pressing set only will show the local set point or the remote set
point depending on which control mode the unit is in.

The error light shows errors. Flashing and solid lights denote non-
critical and critical errors respectively.

See Troubleshooting chart below in section 7.

The error type is displayed with a code form EOQ to E9.
Current codes available are:

E1 = motor driver fault

E2 = temperature sensor fault (broken or not present)
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6.7 Standard Operation Temperature Control

Standard operation can be running in Emech® system in “Local Mode” where set point is set on keypad “self temperature control”.

armstronginternational.com

Keypad Operating Instructions
e Emech® Actuator system is in:

e “Local Mode”
e “Temperature Control Mode Deg F”
e LED “ON” are # 1 (=Deg F)

e LED “OFF” are “Local”

 Temperature Control is via Emech® Sensor and
Temperature “Set-point” on the Emech® actuator
— Temperature set-point via Keypad

[+ T3 Increase Control Set Point h
@ ﬂ down | Decrease Control Set Point

Pressing 'set’ displays Set Point. Normal display is ‘present value'.

set Remote or Local Mode Toggle
up Temperature Units: °C or °F
ﬂ down | Position or Temperature Toggle
L HOLD | PRESS | KEY OPERATION

\units| °C | °F
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7.0 Troubleshooting

The actuator is not intended to be serviced or repaired by the customer. Do not take the actuator apart.
Return any actuator in need of service or repair to Armstrong’s authorized service representative.

Problem

Possible Cause(s)

Corrective Action

Actuator does not function even though
power is attached

1. Fuse is missing or blown
2. Power push button is set to off

1. Replace Fuse
2. Press and hold power button for 2 seconds
to turn unit on

Actuator does not function even though
power is attached

1. Manual Override Handle might be engaged

1. Release Manual Override Handle

Actuator does not respond to current loop
reference

Actuator is in LOCAL set mode and REMOTE LED
is OFF

Change Actuator to REMOTE mode (Hold Mode
and press Set)

Actuator does not control temperature to
the desired set point

1. Actuator is set to Positioner mode not
Temperature Controller mode (LED 2 only is lit)

1. Change to Temperature Controller mode
(Hold Mode and press Down (-))

While controlling temperature, actuator
moves excessively or oscillates

1. Controller gains are set too high for the
current water supply conditions

1a. Decrease and P and D gain until control is
stable

1b. Improve water supply pressures to increase
outlet flow above nominal minimum control-
lable flow

Actuator will not control temperature,
displays ‘E2’

1. Temperature probe is not plugged into
actuator
2. Temperature probe is damaged

1. Ensure probe is securely plugged into
actuator
2. Replace temperature probe
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7.1 Troubleshooting Guide

Actuator display lights up intermittently, but
does not move

Check

Is 24 Vdc rated power supply adequate?
3.5Amp for G12 and 5Amp for G13

The power supply does not have the required capacity.
Review the power supply transformer rating with Section 4.0 in the G1
IOM.

|

a
Yes

\4

Is 24 Vdc supply stable at actuator terminals

The power supply cables have an excessive voltage drop.
Review cable rating with Section 7.2.2 in the G1 IOM.

a
Y;

Is 24 Vdc supply stable with no more than 1-
volts drop under load when actuator moving

The power supply cables have an excessive voltage drop and or the
Power Supply is under rated.

Review cable rating with Section 7.2.2 and Power supply transformer
rating with Section 4.0 in the G1 IOM

RN
o

Actuator dead (display not lit, no movement)

Check

Actuator is 'off'
Push and Hold the green button for more than 2 seconds to activate
soft start and then actuator should be "on’ !

Is actuator turned 'on'?

Yes

No

|
1

Replace fuse - if fuse blows repeatedly please contact your local

?
Is the fuse ok? Armstrong Representative.

Yes

Indicates serious problem - Contact your local
Armstrong Representative.

|
1
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Control is Unstable / Oscillates

Check
Flow may be too low for stable control. The main options for

preventing instability are:

1. Achieve higher flow above minimum nominal controllable flow (see
No Technical Data Section of Valve Manual)

2. Choose Slower PID gains until control stabilizes

3. If appropriate, replace valve with a smaller model that can achieve

Does the outlet flow from the Emech valve meet
or exceed the flow specified in the product
manual for minimal stable temperature control?

l stable control with lower flow
Y*es
Are control gains set to higher than normal
values? No Selected Control gains may be too high for application, try standard
Standard is Proportional Gain=200 and gain settings.

Differential Gain = -20.

Yes
Pressure imbalance may be contributing to instability or a mechanical
device such as a “sticky/broken check valve can be an issue.
Is there a large imbalance between supply N Decrease control gains until control is more stable, or add pressure
pressures? 0 regulation to limit the imbalance.
In the case of Steam/Water mixing it is advisable to have the steam
pressure a nominal 10% higher than water pressure
Actuator does not respond as expected to
REMOTE current loop signal
Check

Is Actuator set to receive a remote signal?
(Indicated by REMOTE LED on the display
panel)

Yes

v

Is loop signal wiring connected to the correct
terminals on the Emech Actuator terminal block,
and with the correct polarity?

Yes

\

Is remote signal a powered loop signal in the
range 4-20 mA ?
(or 5-19 mA for active temperature control)

Actuator is in LOCAL Mode and will not respond to REMOTE signal.
No Hold the MODE button and press the SET button to toggle into
REMOTE mode.

R

Signal may be connected to the incorrect terminals or could be
No reversed.
Connect signal to correct terminals. See Section 8 in G1 IOM.

4

The signal source may be outside the Emech actuator's expected
signal range
No! Ensure the mA loop current is not over 50mA or voltage over 9vDC
Check with a loop calibrator that the signal is within the specified
range. See Section 8.1 and 9.3.3 in the G1 IOM.

L
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No communication when using EmechConfig
Software

Check

Is the supplied Emech serial to M8 cable properly

connected at the PC , interfacing with any USB/ No Check for damage to connector pins, and connect serial cable
Serial converter software and connected to properly.
actuator Port 3 correctly?
Yes

\

In EmechConfig use Tools / Detect Actuator
Menu to search for actuator. Is the correct COM Nol
port selected from the COMS menu?

Wrong port may be selected.

Determine to which port on the PC the serial cable is attached. This is
usually COM1 for notebook computers, unless using a USB serial
adapter in which case COM4, COMS or others are possible.
Attempt to manually select the COM port under COM icon in the

I Emech Config software menu

Yes

Actuator is turned off.
Power actuator ‘ON’ and retry to detect actuator, or check the section
"Actuator Dead" in this guide if problems persist.

Is actuator powered and tumed ‘ON’ (display
backlight is lit)? No

Actuator displays ‘E2’ when set Temperature Controller
Mode

Check

Is temperature p;%?:a;t)‘:t:zﬂg’?connected tothe PNoq Ensure probe is securely plugged into actuator.

Yes

\

Replace temperatL;Lee ?ergbe. Is the error still No ' < Original temperature probe is damaged. >

Yes

Indicates serious problem - Contact your Local
Armstrong Representative
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Important Notice

Armstrong’s products are capable of being used in many different types of industrial applications and operating environments.
Consequently, Armstrong is only able to provide general guidelines concerning the suitability and use of its products. It is not
possible for Armstrong to provide specific guidelines for specific applications and operating environments simply because there
are too many of them. Therefore, proper selection of a specific product for a specific application and operating environment,

and it compatibility with other equipment to which it is attached, is the customer’s responsibility. The customer must assume
the ultimate responsibility for the proper sizing, selection, compatibility, installation and operation of Armstrong products. All
operating parameters should be validated for the customer’s application by a professional engineer, qualified installer or by
another technical expert. Armstrong does not warrant the performance of its products or their suitability for a particular purpose.

Although the information is believed to be accurate, Armstrong accepts no liability for any errors or omissions. Armstrong

has endeavored to provide timely information but it cannot represent that the information is complete. The information shall

not be deemed a warranty, representation or guarantee concerning a product’s suitability or fitness for a customer ’s specific
purpose. Armstrong does not warrant the information or any particular benefits that the customer will derive. It is the customer's
responsibility to determine the suitability for its own use of the products described herein.

The customer must make its own independent judgment and assessment and should not rely upon any opinions, interpretations,
statements, assurances or representations given.

Because Armstrong is continually improving and upgrading its products, the specifications, dimensions and information contained
herein are subject to change without notice. This information is intended to provide general guidance to the customer. For specific
guidance or support, contact Armstrong or its authorized representative.

Installation is entirely at the customer’s risk. Armstrong accepts no liability for direct, indirect, incidental, special, or consequential
damages resulting from the customer’s failure to follow Armstrong’s warnings, instructions and procedures or such other
procedures generally applicable to equipment of the same type. The foregoing limitation extends to damages to person or
property as well as loss of profits, loss of products, loss of operations, the cost of alternative arrangements and loss of time,
whether incurred by the customer, its employees or a third party.

Armstrong products should be installed by qualified technicians only . Do not attempt installation unless you are a qualified
technician. Armstrong accepts no liability for damages resulting from faulty installation.

Nothing in this document is intended to cancel, modify or supersede the terms of the Armstrong Limited Warranty and Remedy.
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Limited Warranty and Remedy

Armstrong International, Inc. or the Armstrong division that sold the product (“Armstrong”) warrants to the original user of those
products supplied by it and used in the service and in the manner for which they are intended, that such products shall be free from
defects in material and workmanship for a period of one (1) year from the date of installation, but not longer than 15 months from
the date of shipment from the factory, [unless a Special Warranty Period applies, as listed below]. This warranty does not extend

to any product that has been subject to misuse, neglect or alteration after shipment from the Armstrong factory. Except as may

be expressly provided in a written agreement between Armstrong and the user, which is signed by both parties, Armstrong DOES
NOT MAKE ANY OTHER REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY
IMPLIED WARRANTY OF MERCHANTABILITY OR ANY IMPLIED WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE.

The sole and exclusive remedy with respect to the above limited warranty or with respect to any other claim relating to the products
or to defects or any condition or use of the products supplied by Armstrong, however caused, and whether such claim is based upon
warranty, contract, negligence, strict liability, or any other basis or theory, is limited to Armstrong’s repair or replacement of the part
or product, excluding any labor or any other cost to remove or install said part or product, or at Armstrong’s option, to repayment
of the purchase price. As a condition of enforcing any rights or remedies relating to Armstrong products, notice of any warranty or
other claim relating to the products must be given in writing to Armstrong: (i) within 30 days of last day of the applicable warranty
period, or (ii) within 30 days of the date of the manifestation of the condition or occurrence giving rise to the claim, whichever

is earlier. IN NO EVENT SHALL ARMSTRONG BE LIABLE FOR SPECIAL, DIRECT, INDIRECT, INCIDENTAL OR CONSEQUENTIAL
DAMAGES, INCLUDING, BUT NOT LIMITED TO, LOSS OF USE OR PROFITS OR INTERRUPTION OF BUSINESS. The Limited
Warranty and Remedy terms herein apply notwithstanding any contrary terms in any purchase order or form submitted or issued by
any user, purchaser, or third party and all such contrary terms shall be deemed rejected by Armstrong.
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Notes
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