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Section: 1 Description: Manufacturer:

User Interface

StruxureWare Controllers

Continuum Controllers & Expansion Modules
Room Temperature Sensor/Outside Air
Duct, Pipe, & Averaging Temperature Sensor
CO2 Sensor

Current Sensor

Pressure Sensor

Damper Actuators and Schedule

Valves and Schedule

Relays

Wiring & Standard Type

Transformers

Panel Enclosure
Humidity Sensors

Smoke Detectors

Schneider Electric
Schneider Electric
Schneider Electric
Schneider Electric
Mamac
Schneider Electric
Veris

Schneider Electric/Kele
Schneider Electric
Schneider Electric
Veris

Schneider Electric
Veris

Schneider Electric

Schneider Electric

APAC






BACnet is a registered trademark of ASHRAE. ASHRAE does not endorse, approve or test products for
compliance with ASHRAE standards. Compliance of listed products to the requirements of ASHRAE
Standard 135 is the responsibility of BACnet International (Bl). BTL is a registered trademark of BI.

BACnet Testing Laboratories
Product Listing

This product has been tested at a qualified BACnet Testing Laboratory and found to comply with all the
necessary interoperability requirements in place on the published test date. This listing represents the
tested capability of the Listed Product. For information on additional functionality that was not covered in
the test process, refer to the Manufacturer’s PICS statement on the Bl website.

Listing Information

Vendor Listing Status

Schneider Electric Buildings, LLC

1 High St .

North Andover MA 01845 Listed Product

USA

Test Requirements BACnet Protocol Revision Date Tested

Requirements as of July 2009 Revision 6 April 2011

Product Name Model Number(s) Software Version
Automation Server BACnet AS-B 1.1

Device Profiles

Profile Model Numbers
BACnet Building Controller (B-BC) AS-B

BIBBs Supported

ReadProperty-A DS-RP-A

WriteProperty-A DS-WP-A

ReadProperty-B DS-RP-B

WriteProperty-B DS-WP-B

Data Sharing ReadPropertyMultiple-A DS-RPM-A
ReadPropertyMultiple-B DS-RPM-B

WritePropertyMultiple-B DS-WPM-B

COV-A DS-COV-A

COV-B DS-COV-B

Alarm and Event Alarm and Event-Notification Internal-B AE-N-1-B
Management Alarm and Event-ACK-B AE-ACK-B
Alarm and Event-Enrollment Summary-B AE-ESUM-B
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| Alarm and Event-Information-B AE-INFO-B
Scheduling Scheduling Internal-B SCHED-I-B
Scheduling External-B SCHED-E-B

Viewing and Modifying Trends Internal-B T-VMT-I-B

Trending Viewing and Modifying Trends External-B T-VMT-E-B

Automated Trend Retrieval-B T-ATR-B

Dynamic Device Binding-A DM-DDB-A

Dynamic Device Binding-B DM-DDB-B

Dynamic Object Binding-B DM-DOB-B

Backup and Restore-B DM-BR-B

Device and Network TimeSynchronization-A DM-TS-A

Management TimeSynchronization-B DM-TS-B
UTCTimeSynchronization-B DM-UTC-B

DeviceCommunicationControl-B DM-DCC-B

ReinitializeDevice-B DM-RD-B

Object Creation and Deletion-B DM-OCD-B

Object Type Support
Analog Input Analog Output Analog Value
Binary Input Binary Output Binary Value
Calendar Device Event Enrollment
File Loop
Multi-state Input Multi-state Output Multi-state Value
Notification Class Schedule Trend Log

Data Link Layer Options

Media

Options

MS/TP master

9600, 19200, 38400, 76800

BACnet/IP (Annex J)

BBMD

Character Set Support

ANSI X3.4 / UTF-8
ISO 8859-1
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StruxureWare-
for Buildings

Automation Server

A StruxureWare server is the core of the system and
performs key functionality, such as control logic, trend
logging, and alarm supervision. The Automation Server is the
hardware version of a StruxureWare Server. The distributed
intelligence of the Automation Servers ensures fault
tolerance in the system and provides a fully featured user
interface through WorkStation and WebStation.

Schneider
Make the most of your energy* L Electric



StruxureWare for Buildings
Automation Server
Features

PRODUCT AT A GLANCE

« Communications hub for the system

- Variety of connectivity options

« WorkStation/WebStation interface

- Native support for open protocols - BACnet,
LonWorks and Modbus

« Scalable custom configurations

« Two programming options

+ 4 GB of memory for data and backup
« IT friendly and secure

« Hot-connect / Hot-swap

- Patented two-piece design

« Auto-addressing

« Simple DIN-rail installation

SDS-SXW-AUTOMATIONSERVER-A4.BU.N.EN.12.2010.0.02.CC

The Automation Server is a powerful device
that can act as a standalone StruxureWare
server and also control I/O modules and
monitor and manage field bus devices.

In a small installation, the embedded
Automation Server acts as a stand-alone
StruxureWare server, mounted with its |/O
modules in a small footprint. In medium and
large installations, functionality is distributed
over multiple Automation Servers that
communicate over TCP/IP.

Communications hub for the system
Capable of coordinating traffic from above and
below its location, the Automation Server can deliver
data directly to the operator or to other servers
throughout the site. The Automation Server can
run multiple control programs, manage local /O,
alarms, and users, handle scheduling, and logging,
and communicate using a variety of protocols.
Because of this, most parts of the system function
autonomously and will continue to run as a whole
even if communication fails or individual servers or
devices go offline.

Variety of connectivity options

The Automation Server has numerous ports that
enable it to communicate with a wide range of
protocols, devices, and servers. The Automation
server has one 10/100 Ethernet port, two RS-485
ports, and one built-in I/O bus port. Additionally,
there are two USB host ports and one USB device
port. The device port allows you to upgrade and
interact with the Automation Server using the Device
Administrator. In the future, host ports will enable
expansion of the system and integration of more
devices, including serial expansion modules, other
products from Schneider Electric, and products from
other vendors.

WorkStation/WebStation interface

Through any client, the user experience is identical
regardless of which StruxureWare server the user

is logged on to. The user can log directly on to

an Automation Server to engineer, commission,
supervise, and monitor the Automation server as well
as its attached IO modules, and field bus devices.

Schneider Electric One High Street, North Andover, MA 01845 USA  Telephone: +1 978 975 9600 Fax: +1 978 975 9698 www.schneider-electric.com/buildings
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StruxureWare for Buildings

Automation Server
Features (continued)

Native support for open protocols
One of the cornerstones of StruxureWare is support
for open standards.

Native BACnet support (AS-B)

The AS-B module communicates directly to
BACnet/IP and BACnet MS/TP networks.
Compliant with ASHRAE 135-2004, the AS-B
adheres to BACnet Building Controller (B-BC),

the most advanced BACnet Device Profile. This
capability provides access to the full range of
BACnet devices from Schneider Electric and other
vendors. The AS-B can also serve as a BACnet
Broadcast Management Device (BBMD) to facilitate
BACnet systems that span multiple IP networks.

Native LonWorks support (AS-L)

The AS-L module has a built in FTT-10 port for
integrated LonWorks functionality to enable access
to any Schneider Electric LonWorks field controller
or third party LonWorks devices. Lonworks
networks can be commissioned, bound, and
configured from the AS using the built-in LonWorks
Network Management Tool. No third-party tools
are needed. A protocol analyzer with powerful
debugging and network quality monitoring features
is also included.

Native Modbus support

The Automation Server natively integrates Modbus
RS-485 master and slave configurations, as well
as TCP client and server. This allows full access
to the range of Schneider Electric products that
communicate on the Modbus protocol, such as
power meters, UPS, circuit breakers, and

lighting controllers.

Scalable custom configurations

The Automation Server and its family of I/O
modules were designed to meet the unique
needs of each installation. Depending on the
configuration, each Automation Server can
control up to 464 I/O points. Because power and
communications are delivered along a common
bus, multiple modules can be plugged together
without tools in a simple one-step process using
the built-in connectors.

Two programming options

Unique to the industry, the Automation Server
has both Script and Function Block programming
options. This flexibility assures that the best
programming method can be selected for

the application.

4 GB of memory for data and backup

The Automation Server has an available capacity
of 4 GB of memory. This represents 2 GB for
application and historical data and 2 GB dedicated
for backup storage. This ensures that all data

is safe from damage, loss, or unintended edlits.
Users can also manually back up or restore the
Automation Server to a storage location on a PC
or network. Through the Enterprise Server, users
have the ability to perform scheduled backups of
associated Automation Servers to network storage
for even greater levels of protection.

IT friendly and secure

The Automation Server communicates using
networking standards, such as DHCP, and HTTP
(see sidebar for more). This makes installation easy,
management simple, and transactions secure.

Hot-connect / Hot-swap

Because critical applications require 24-hour
operation, Schneider Electric designed the entire
family of I/O modules for hot-connection of terminal
bases and hot-swapping of modules to and from
their bases. This design ensures continuous power

and communication during many service operations.

Patented two-piece design

Each module can be separated from its terminal
base to allow the site to be wired prior to the
installation of the electronics. The patented locking
mechanism serves as handles for removing the
module from its base. All critical components have
a protective cover that permits natural convection
cooling to occur.

Auto-addressing

The auto-addressing feature eliminates the need
for setting DIP switches or pressing commission
buttons. With the Automation Server family, each
I/O module automatically knows its order in the
chain and assigns itself accordingly.

Simple DIN-rail installation

Fasteners easily snap into a locked position for
panel installation. The fastener has a quick-release
feature for easy DIN rail removal.

o

Supported Protocols

- IP addressing

(IPv6 ready)

« TCP communications

- DHCP / DNS for rapid

deployment and lookup
of addresses

+ HTTP - Internet

access through firewalls,
enabling for remote
monitoring, and control

« NTP (Network Time

Protocol) for time
synchronization
throughout the system

- SMTP enables sending

email messages

+ JSON messages are

used to structure the

exchange of data

Schneider Electric One High Street, North Andover, MA 01845 USA  Telephone: +1 978 975 9600 Fax: +1 978 975 9698 www.schneider-electric.com/buildings
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StruxureWare for Buildings

Automation Server
Specifications

- Specifications

Electrical

DC input

Nominal voltage

24 \VDC

Power consumption
max. 7 W

Mechanical

Enclosure

Eco Friendly ABS/PC

Enclosure rating

IP 20

Plastic rating

UL94-5VB rated plastic
Dimensions (including terminal base)
90 W x 114 H x 64 D mm
BB6Wx4.5Hx25Din)

Weight (including terminal base)
0.294 kg (0.65 Ib)

Weight (excluding terminal base)
0.194 kg (0.43 Ib)

Installation

DIN-rail or panel installation

Operation environment
Ambient temperature, operating
0°Cto 50 °C (32 °F to 122 °F)
Ambient temperature, storage
—20°C to +70 °C (-4 °F to +158 °F)
Humidity

Max. 95 % RH (non-condensing)

Agency compliances
Emission

C-Tick; EN 61000-6-3;

FCC Part 15, Sub-part B, Class B
Immunity

EN 61000-6-2

Safety

UL 916 C-UL US Listed

g

Real-Time Clock backup
30 days

Communications
Ethernet LAN interface

10/100 Mbit/s; twisted pair cable with RJ-45
connector

usB

1 device and 2 host ports

BACnet (AS-B)

BACnet/IP and MS/TP

LonWorks (AS-L)

TP/FT-10

COMA

2-wire RS-485

COMB

2-wire RS-485 and 3.3 VDC

1/0 Modules

RS-485

TCP

(binary, port configurable, default 4444)
HTTP

(non-binary, port configurable,

default 80)

SMTP

(email sending, port configurable, default 25)

CPU
Frequency
160 MHz
SDRAM

128 MB

Flash memory
4 GB
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for these USB ports must
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Part numbers

AS-L Automation Server LonWorks
SXWASLXXX10001

AS-B Automation Server BACnet
SXWASBXXX10001

TB-AS-W1 Term Base AS W1
SXWTBASW110001

€@:=F@0E

DPH A
MENELFWENT FQI.I oweur

All brand names, trademarks, and registered trademarks are the property of their respective owners. Information contained within this document is subject to change

without notice.
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BACnet is a registered trademark of ASHRAE. ASHRAE does not endorse, approve or test products for
compliance with ASHRAE standards. Compliance of listed products to the requirements of ASHRAE
Standard 135 is the responsibility of BACnet International (Bl). BTL is a registered trademark of BI.

BACnet Testing Laboratories
Product Listing

This product has been tested at a qualified BACnet Testing Laboratory and found to comply with all the
necessary interoperability requirements in place on the published test date. This listing represents the
tested capability of the Listed Product. For information on additional functionality that was not covered in
the test process, refer to the Manufacturer’s PICS statement on the Bl website.

Listing Information

Vendor Listing Status

Schneider Electric Buildings, LLC

1 High St .

North Andover MA 01845 Listed Product

USA

Test Requirements BACnet Protocol Revision Date Tested

Requirements as of July 2009 Revision 6 April 2011

Product Name Model Number(s) Software Version
Automation Server BACnet AS-B 1.1

Device Profiles

Profile Model Numbers
BACnet Building Controller (B-BC) AS-B

BIBBs Supported

ReadProperty-A DS-RP-A

WriteProperty-A DS-WP-A

ReadProperty-B DS-RP-B

WriteProperty-B DS-WP-B

Data Sharing ReadPropertyMultiple-A DS-RPM-A
ReadPropertyMultiple-B DS-RPM-B

WritePropertyMultiple-B DS-WPM-B

COV-A DS-COV-A

COV-B DS-COV-B

Alarm and Event Alarm and Event-Notification Internal-B AE-N-1-B
Management Alarm and Event-ACK-B AE-ACK-B
Alarm and Event-Enrollment Summary-B AE-ESUM-B
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| Alarm and Event-Information-B AE-INFO-B
Scheduling Scheduling Internal-B SCHED-I-B
Scheduling External-B SCHED-E-B

Viewing and Modifying Trends Internal-B T-VMT-I-B

Trending Viewing and Modifying Trends External-B T-VMT-E-B

Automated Trend Retrieval-B T-ATR-B

Dynamic Device Binding-A DM-DDB-A

Dynamic Device Binding-B DM-DDB-B

Dynamic Object Binding-B DM-DOB-B

Backup and Restore-B DM-BR-B

Device and Network TimeSynchronization-A DM-TS-A

Management TimeSynchronization-B DM-TS-B
UTCTimeSynchronization-B DM-UTC-B

DeviceCommunicationControl-B DM-DCC-B

ReinitializeDevice-B DM-RD-B

Object Creation and Deletion-B DM-OCD-B

Object Type Support
Analog Input Analog Output Analog Value
Binary Input Binary Output Binary Value
Calendar Device Event Enrollment
File Loop
Multi-state Input Multi-state Output Multi-state Value
Notification Class Schedule Trend Log

Data Link Layer Options

Media

Options

MS/TP master

9600, 19200, 38400, 76800

BACnet/IP (Annex J)

BBMD

Character Set Support

ANSI X3.4 / UTF-8
ISO 8859-1
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StruxureWare-
for Buildings

Automation Server
/O Module Family

StruxureWare provides a broad spectrum of I/O modules that
can be combined to meet the unique requirements of each
installation. An Automation Server system can have a maximum
of 32 modules, including one Automation Server and a mixture
of Power Supply modules and I/O modules.

Schneider
Make the most of your energy* LElectric



StruxureWare for Buildings
Automation Server I/O Module Family
Features

Each high density I/O module is designed
to accommodate a fixed number of
inputs and outputs. Some I/O modules
only support a single electrical type, such
as digital inputs. Other modules support
a combination of electrical types, such

as universal inputs mixed with digital
outputs. The variety of modules available
ensures the right combination of points
for any project.

Modular and scalable system
StruxureWare is a modular system that delivers
power and communications on a common bus.
Connecting modules is a one-step process: just
slide the modules together using the built-in
connectors.

Patented two-piece design
PRODUCT AT AGLANCE Each module can be
separated from its
terminal base to enable
the site to be wired

« Hot-connect/ Hot-swap prior to the installation
of the electronics. 8
The patented locking 4
mechanism also

. Efficient terminal management serves as handles for
removing the module

from its base. All critical components have a
protective cover that permits natural convection
- LED status indicators cooling to occur.

« Modular and scalable system

- Patented two-piece design

« Auto-addressing

« Simple DIN-rail installation

« Accommodates multiple row panel installations

« Hand/Off/Auto switches

« Protection
Hot-connect / Hot-swap

Because critical applications require 24-hour
operation, Schneider Electric designed the
Automation Server and its family of I/0 modules
for hot-connection of terminal bases and hot-
swapping of servers and modules to their bases.
This design ensures continuous power and
communication during service operations.

Schneider Electric One High Street, North Andover, MA 01845 USA  Telephone: +1 978 975 9600 Fax: +1 978 975 9698 www.schneider-electric.com/buildings
SDS-SXW-IOMODULES-A4.BU.N.EN.2.2011.0.05.CC
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StruxureWare for Buildings

Automation Server I/O Module Family

Features (continued)

Auto-addressing

The auto-addressing feature eliminates the need
for setting DIP switches or pressing commission
buttons. With the Automation Server family, each
module automatically knows its order in the
chain and assigns itself accordingly - significantly
reducing engineering and maintenance time.

Simple DIN-rail installation

Fasteners easily snap into a locked position for
panel installation. The fastener has a quick-release
feature for easy DIN rail removal.

Efficient terminal management

The 1/0O module terminals are clearly labeled and
protected by a transparent cover. The input and
output terminals are at the top and bottom of

each module and are accessible for maintenance
without removing the module. The StruxureWare
WorkStation software can generate custom as-built
labels for each module. Pre-perforated letter and
A4 size label sheets are available as an accessory.

Accommodates multiple row panel
installations

The Automation Server module family uses built-in
connectors for single row connectivity. If a panel
size requires multiple rows, interconnection cables
are available.

Hand/Off/Auto switches

Some modules are available with Hand/Off/Auto
(HOA) switches to provide override control of the
outputs. Analog outputs with HOA switches also
have a potentiometer to modulate the output
signal when the switch is in the hand position. The
position of the HOA switch is readable through
operator interfaces, such as the StruxureWare
WorkStation software, enabling more precise
monitoring and control.

Schneider Electric One High Street, North Andover, MA 01845 USA  Telephone: +1 978 975 9600 Fax: +1 978 975 9698 www.schneider-electric.com/buildings
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LED status indicators

Every module has a status indicator that denotes
the health and status of that module. Some
modules also have LEDs that can be configured to
indicate the state of a digital input or output.

Protection

Unipolar voltage suppressors on all inputs protect
against high voltage or current during both
transient events as well as improper wiring.

Dimensional drawing

-

~=—— 90 (3.6) —— >
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64 (2.5)
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StruxureWare for Buildings
Automation Server I/O Module Family

Specifications

(The following technical specifications apply\
to all I/O modules, unless otherwise noted.
1/0 bus power

24 VDG, max. 30 W per I/O bus power
supply, Class 2

Maximum addresses per I/0 bus

32

Operation environment

Ambient temperature, operating

0 °Cto 50 °C (32 °F to 122 °F)
Ambient temperature, storage
—20°Cto +70 °C (-4 °F to +158 °F)
Humidity

Max. 95 % RH (non-condensing)
Mechanical

Dimensions (including terminal base)
90 W x 114 H x 64 D mm
B.6Wx45Hx25Din.)

Enclosure Eco Friendly ABS/PC
Enclosure rating IP 20

Plastic rating

UL94-5VB rated plastic

Mounting

DIN-rail mounting or with screws on wall

The following technical specifications
apply to all Ul modules:

Thermistor Accuracy

Non-linearized 1.8 kohm and 10 kohm
-50t0-30 °C: +1.5 °C (-568 to -22 °F: £2.7 °F)
-30to 0 °C: £0.5 °C (-22 to 32 °F: 0.9 °F)
0to 50 °C: 0.2 °C (32 to 122 °F: £0.4 °F)
5010 100 °C: 0.5 °C (122 to 212 °F: £0.9 °F)
10010 150 °C: +1.5 °C (212 to 302 °F: +2.7 °F)
Balco 1 kohm

-50to 150 °C: +1.5 °C (-58 to 302° F: +2.7 °F)
Linearized 10 kohm

-50t0 -30 °C: +3.0 °C (-58 to -22 °F: +5.4 °F)
-30to 0 °C: +1.0 °C (-22 to 32 °F: +1.8 °F)
0to 50 °C: +0.3 °C (32 to 122 °F: +0.5 °F)
50 to 100 °C: 0.5 °C (122 to 212 °F: +0.9 °F)
100 to 150 °C: +2.0 °C (212 to 302 °F: +3.6 °F)

N\

C «c®

N1831 BN EAERGY
MANAEEWEHT EQL RNET

I/0 Module Inputs and Outputs

Device name I Inputs I Outputs I HOA I
1 Toigita _Tanalog 1™ Toigitarlanalogl ]
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Ul-g/A0-v-a-H 18 lx | x| xlx|x|x]|xlal Ix] 1 x|

Related part numbers
SXWDINEND10001, DIN-RAIL-
CLIP,- DIN-Rail End Clip, package of
25 pieces

SXWTERLBL10011, PRINTOUT-
A4-W, Printout sheets for Terminal
Labels for W1, A4, 100 sheets

SXWTERLBL10012, PRINTOUT-
LTR-WA1, Printout sheets for Terminal
Labels for W1, Letter, 100 sheets

Schneider Electric One High Street, North Andover, MA 01845 USA  Telephone: +1 978 975 9600
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SXWSCABLE10001, S-CABLE,
- S-Cable extension cord for
StruxureWare CIO bus, Straight
connectors, 1.5 m

SXWSCABLE10002, S-CABLE-L,
S-Cable extension cord for
StruxureWare CIO bus, L shaped
connectors, 1.5 m

Fax: +1 978 975 9698 www.schneider-electric.com/buildings

© 2009-2011 Schneider Electric. All rights reserved.
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16 Channel Universal Input

(UI-16)

Automation Server

/O Module

ul-16

The UI-16 is a universal input, 16-channel
I/O module. Each channel is capable of
supporting digital (contact, counter, and
supervised) or analog (voltage, current,
thermistor, and resistance) point types.

Analog and digital applications

This module is ideal for any mix of temperature,
pressure, flow, status points, and similar inputs in
a building control system. The UI-16 supports a
12-bit A/D conversion.

Counter applications

The maximum counter frequency is 25 Hz on all
sixteen inputs with a minimum pulse width of 20
milliseconds. This input type is commonly used in
energy metering applications.

Security applications

Supervised points are used for security
applications where it is critical to know whether or
not a wire has been cut or shorted. These events
provide a separate indication of alarm and trouble
conditions to the system.

Status indicators

Each channel has a dedicated two color (red and
green) status LED that provides local monitoring of
digital input types. The LED can be configured to
display either red or green for each input state.

Protection

28 V unipolar transient voltage suppressors on all
inputs protect against high voltage short duration
transient events.

Schneider Electric One High Street, North Andover, MA 01845 USA  Telephone: +1 978 975 9600 Fax: +1 978 975 9698 www.schneider-electric.com/buildings

SDS-SXW-IOMODULES-A4.BU.N.EN.2.2011.0.05.CC

© 2009-2011 Schneider Electric. All rights reserved.



Ul

-16

Automation Server 1/O Module
Specifications

\

DC input power
24VDC, 1.8 W

Input channels
16

Digital Inputs

Contact

Pulse width 20 ms minimum

Range

Open collector/open drain, 24 V 2.4 mA,
dry contact switch closure

Counter

Range

Open collector/open drain, 24 V 2.4 mA,
dry contact switch closure

Pulse width 20 ms minimum

LED polarity

Software selectable, if the LED is activated
when the input is high or low

LED color

Red or green, software selectable

Supervised

Detected resistor values

Open circuit, short circuit, contact open,
and contact closed

5 V circuit, 1 or 2 resistors, monitored
switch combinations

Series only, parallel only, and series and parallel
Resistor range

1 kto 10 kohms. For a 2-resistor configuration,
each resistor is assumed to have the same value.

Connectors

Analog inputs

Voltage

Range

0-10V

Resolution

12 bits

Accuracy

+- (0.7mV+0.2% of reading)
Reliability

Ability to define the reliability level for upper
and lower electrical limits
Impedance: 100 kOhm

Current

Range

0-20mA

Resolution

12 bits

Accuracy

+- (0.03mA+0.4% of reading)
Reliability

Ability to define the reliability level for upper
and lower electrical limits
Impedance

47 Ohm

Resistance

10 ohm to 10 kohm

+(7 +4 x 10 -3 x R) (ohm)

10 kohm to 60 kohm

+0.4+7 x10-6 xR) (%)

Reliability

Ability to define the reliability level for upper
and lower electrical limits.

(O OR ORI ORG RO )

1 2 3 4 5 6 7 8 9 10 11 12
UM RET U2 UI3 RET U4 UI5 RET U6 UI7 RET UIB
L

— Universal Inputs

Input Rating:
24VDC ===,24 mA

— Universal Inputs

Ul9 RET UIM0 UIM1 RET UM2 UM3 RET U4 U5 RET UI16
13 14 15 16 17 18 19 20 21 22 23 24

(URCRURRURRURL RV ORLY

Input Rating:
24VDC ===, 2.4 mA|

Thermistor

Range

-50 to 150 °C (-58 to 302 °F)
Resolution

12 bits

Supported thermistors

1.8 kohm. 10 kohm, and 1 kohm Balco
temp. sensor

Internal pull-up resistor

10 kohms thermistors: 10 kohm to 5V
1.0 (Balco) and 1.8 kohm thermistors:
1.5 kohmto 1V

Mechanical

Weight (including terminal base)
0.269 kg (0.59 Ib)

Weight (excluding terminal base)
0.146 kg (0.32 Ib)

Terminal base
TB-10-WA1

Part numbers
UI-16, I/0 Module — 16 universal inputs
SXWUI16XX10001

TB-10-W1, Term base |0 W1
SXWTBIOW110001

J
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16 Channel Digital Input

(DI-16)

Automation Server

/O Module

40 11 12
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~1/OModule
DI-16

The DI-16 is a digital input, 16-channel
I/O module. Each channel is capable of
supporting digital (contact and counter)
point types.

Digital applications

This module can be used for cost-effective

sensing of multiple dry digital inputs in applications,
such as equipment status monitoring or alarm
point monitoring.

Counter applications

The maximum counter frequency is 25 Hz on all
sixteen inputs with a minimum pulse width of 20
milliseconds. This input type is commonly used in
energy metering applications.

Protection

28 V unipolar transient voltage suppressors on all
inputs protect against high voltage short duration
transient events. The DI-16 is designed to accept
dry contact inputs but can withstand up to 24 VDC
continuous voltages on all sixteen channels.

Status indicators

Each channel has a dedicated two color (red and
green) status LED that provides local monitoring of
digital input types. The LED can be configured to
display either red or green for each input state.
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DI-16
Automation Server 1/O Module
Specifications

DC input power Mechanical
24VDC, 1.6 W Weight (including terminal base)
0.255 kg (0.56 Ib)

Input channels K . .
Weight (excluding terminal base)

16
0.131 kg (0.29 Ib)
Digital Inputs
‘ P Terminal base
Contact TB-10-W1
Pulse width
» Part numbers
20 ms minimum
DI-16, 1/0 Module — 16 digital inputs
Range SXWDI16XX10001
Open collector/open drain, 24 V 2.4 mA,
dry contact switch closure TB-I0-W1, Term base |0 W1
SXWTBIOW110001
Counter
Range

Open collector/open drain, 24 V 2.4 mA,
dry contact switch closure

Pulse width

20 ms minimum

LED polarity

Software selectable, if the LED is activated
when the input is high or low

LED color

Red or green, software selectable

Connectors

LU VR YRR U VU G VR
1 2 3 4 5 6 7 8 9 10 11 12
D1 RET DI2 DI3 RET DI4 DI5 RET DI6 DI7 RET DI8

|_, |_, |_, |—, |—, |—, |—, |—, Input Rating:

24VDC===,2.4 mA

— Digital Inputs

— Digital Inputs

Input Rating:
24VDC-=,24 mA

DI9 RET DI10 DI11 RET DHM2 D3 RET DI14 D15 RET DI16

13 14 15 16 17 18 19 20 21 22 23 24

(URCRURRURRURL RV ORLY
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8 Channel Analog output

(AO-8), (AO-8-H)

Automation Server

/O Module

3‘_‘3?“51(.\\11
112 =

a1zl
;- o w0 WEACEIE

— Module'
AO-8-H
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The AO-8 and AO-8-H are analog output,
8-channel I/O modules. Each channel is
capable of supporting analog (voltage
and current) point types.

Analog applications

The AO-8 and AO-8-H are designed for a
maximum control range of 0-10 V outputs and
therefore support a wide-range of devices, such as
valves and actuators.

Current applications

The AO-8 and AO-8-H can be used to drive
a maximum control range of 0-20 mA current
signals on any of its eight channels.

Protection
These I/0O Modules have protection against short-
circuit to ground.

Overrides

The front panel of the AO-8-H includes Hand/
Off/Auto (HOA) override switches with adjustable
potentiometers.

© 2009-2011 Schneider Electric. All rights reserved.



AO-8

AO-8-H*

Automation Server |/O
Specifications

Module

-

DC input power
24 VDG, 4.9 W

Output channels
8

Analog outputs

Voltage
Range

0to 10 VDC
Resolution

50 mV
Accuracy
+100 mV
Terminals
Voltage (V), Return
Minimum load
Source: 2 mA
Sink: -1 mA

Current

Range

0to20 mA

Resolution

0.1 mA

Reliability

Ability to define the reliability level for upper
and lower electrical limits.

Accuracy

+0.2 mA

Connectors

Terminals

Current (l), Return

Maximum load

Output load should not exceed 650 ohm

Mechanical

Dimensions (including terminal base)
90 W x 114 H x 64 D mm
BH6Wx45Hx25Din)

Weight (including terminal base)
0.282 kg (0.62 Ib)

Weight (excluding terminal base)
0.159 kg (0.35 Ib)

Terminal base
TB-10-WA1

Part numbers

AO-8, I/0 Module — 8 analog current/
Voltage outputs

SXWAOBXXX10001

AO-8-H, 1/0 Module — 8 analog current/
voltage outputs w hand control
SXWAO8HXX10001

TB-I0-W1, Term base IO W1
SXWTBIOW110001

(*1/0O module types with an “H” contain
Hand/Off/Auto override switches
and potentiometers)

(ORCRONONORCRGR R RRUR Y

12 3 4 6 7 8 9 10 11 12
Current Output:
VO RET CO VO RET CO VO RET CO VO RET CO | gpomm
L 1L [ 10 | | 6500 MAX
1 2 3 4 Voltage Output:
0-10VDC ===,
— Analog Outputs ——————— [ 5k MN
— Analog Outputs ————————————— | current Output:
0-20 mA,
5 6 7 8 650 O MAX
[ 1 T 1 T 1 T 1 | Voltage Output:
VO RET CO VO RET CO VO RET CO VO RET CO g;%"m-_
13 14 15 16 17 18 19 20 21 22 23 24

10

(ORURORURORCRUR R RV ORY
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8 Channel Analog Output
(AO-V-8), (AO-V-8-H)

Automation Server
/O Module

3‘_“!,“51(.\\12
11 =

The AO-V-8 and AO-V-8-H are analog
output, 8-channel I/O modules. Each
channel is capable of supporting analog
(voltage) point types.

w12
F SR

Analog applications

The AO-V-8 and AO-V-8-H are designed

for a maximum control range of 0-10 V outputs and
therefore support a wide-range of devices, such as
valves and actuators.

Protection
These I/0O Modules have protection against short-
circuit to ground.

Overrides
The front panel of the AO-V-8-H module includes

= /O Module Hand/Off/Auto (HOA) override switches with
AO-V-8-H adjustable potentiometers.
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AO-V-8
AO-V-8-H*

Automation Server 1/O Module

Specifications

[

DC input power
24 VDG, 0.7 W

Output channels
8

Analog outputs

Voltage
Range

0to 10 VDC
Resolution

50 mV
Accuracy
+100 mV
Terminals
Voltage (V), Return
Minimum load
Source: 2 mA
Sink: -1 mA

Connectors

Mechanical

Weight (including terminal base)
0.279 kg (0.61 Ib)

Weight (excluding terminal base)
0.156 kg (0.34 Ib)

Terminal base
TB-10-WA1

Part numbers

AO-V-8, 1/0 Module — 8 analog voltage
outputs

SXWAQV8XX10001

AO-V-8-H, /0O Module — 8 analog voltage

outputs w hand control
SXWAOV8HX10001

TB-I0-W1, Term base IO W1
SXWTBIOW110001

(*I/O module types with an “H” contain

Hand/Off/Auto override switches and poten-

(URCRONURURORUR R URY

1 2 3 4 5 6 7 8 9 0 N1 12
VO RET VO RET VO RET VO RET

2 3 4
— Analog Outputs

tiometers)

Voltage Output:
0-10VDC ===,
5KQ MIN

— Analog Outputs
5 6 7 8

L e

VO RET VO RET VO RET VO RET

13 14 15 16 17 18 19 20 21 22 23 24

(ORURORURORCRUR R RV ORY

Voltage Output:
0-10VDC ===,

5KQ MIN
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12 Channel Digital Output, Form-A
(DO-FA-12), (DO-FA-12-H)

Automation Server
/O Module

40 11 12

e e, ST U

The DO-FA-12 and DO-FA-12 are digital
output 12-channel I/O modules. Each
channel is capable of supporting digital
(Form-A) point types.

Direct load applications

The Form-A relays in the DO-FA-12 and
DO-FA-12-H are designed for direct load
applications for up to 2 A per output.

Status indicators and overrides

The front panel of the DO-FA-12 and DO-FA-12-H
module includes a digital output indicator using a
green LED. Additionally, the DO-FA-12-H module
has Hand/Off/Auto (HOA) override switches.

1/0 Module
DO-FA-12
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DO-FA-12
DO-FA-12-H*

Automation Server 1/O Module

Specifications

-

DC input power
24VDC, 1.8 W

Output channels
12

Contact rating
250 VAC, 30 VDC, 2 A

Digital outputs

Form A relay

Terminals

Common (C), Normally Open (NO)
Pulse width

100 ms minimum

Isolation

1500 VAC minimum, coil to contact

Connectors

Mechanical

Weight (including terminal base)
0.317 kg (0.70 Ib)

Weight (excluding terminal base)
0.194 kg (0.43 Ib)

Terminal base

TB-10-WA1

Part numbers

DO-FA-12, I/0 Module — 12 Form A digital
outputs

SXWDOA12X10001

DO-FA-12-H, I/0 Module — 12 Form A digital
outputs w hand control
SXWDOA12H10001

TB-I0-W1, Term base IO W1
SXWTBIOW110001

Hand/Off/Auto override switches)

(ORI RO RO )

12 3 4 5 6 7 8 9 10 11 12
Lrlrlrlrlely
1 2 3 4 5 6

— Digital Outputs ————

(*1I/0O module types with an “H” contain

Contact Rating:
250VACA\ , 2A
30 VDC === ,2A

— Digital Outputs ——————

7 8 9 10 11 12
1 1 1 1 ! 1
1920 2 23

13 14 15 16 17 18 21

(URCRURRURRURL RV ORLY

Contact Rating:
250 VAC A/, 2A
30 VDC === ,2A
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8 Channel Digital Output, Form-C
(DO-FC-8), (DO-FC-8-H)

Automation Server

/O Module

The DO-FC-8 and DO-FC-8-H are digital
output 8-channel I/O modules. Each
channel is capable of supporting digital
(Form-C) point types.

Direct load applications

The Form-C relays in the DO-FC-8 and DO-FC-8-H
are designed for direct load applications for up to
3 A per output.

Status indicators and overrides

The front panel of the DO-FC-8 and DO-FC-8-H
modules includes a digital output indicator using
a green LED. Additionally, the DO-FC-8-H module
has Hand/Off/Auto (HOA) override switches.

/0 Module
DO-FC-8
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DO-FC-8
DO-FC-8-H"

Automation Server 1/O Module

Specifications

-

DC input power
24 VDG, 2.2 W

Output channels
8

Contact rating
250 VAC, 30 VDC, 3 A

Digital outputs

Form C Relay

Terminals

Common (C), Normally Open (NO), Normally
Closed (NC)

Pulse width

100 ms minimum

Isolation

1500 VAC minimum, coil to contact

Connectors

Mechanical

Weight (including terminal base)
0.332 kg (0.73 Ib)

Weight (excluding terminal base)
0.209 kg (0.46 Ib)

Terminal Base
TB-10-W1

Part numbers

DO-FC-8, I/0 Module — 8 Form C Digital
Qutputs

SXWDOC8XX10001

DO-FC-8-H, I/0 Module — 8 Form C Digital
QOutputs w Hand Control
SXWDOC8HX10001

TB-I0-W1, Term base IO W1
SXWTBIOW110001

(*1/0O module types with an “H” contain
Hand/Off/Auto override switches)

POTOREIOOROTEE

=

— Digital Outputs

1 2 3 4 5 6 7 8 9 10 1
| I I
/ / / / Contact Rating:
250 VACN\, ,3A

1 2 3 4 30 VDC == ,3A

— Digital Outputs

IS
13 14 15 16 17 18 19 20 21 22 23 24

(URCRURRURRURL RV ORLY

5 § .7 § Contact Rating:
250 VACA\ , 3A
30 VDC ===, 3A
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8 Channel Universal Inputs with
4 Analog Outputs (UI-8/A0-4,

UI-8/AO-4-H)

Automation Server

/O Module

1/O Module
UI-8/A0-4-H

The UI-8/A0-4 and UI-8/
AO-4-H are combination

I/O modules supporting 8
universal input channels and 4
analog output channels. These
compact modules are ideal
when an application requires a
mix of point types.

Analog and digital applications
This module is ideal for any mix

of temperature, pressure, flow,
status points, and similar inputs in

a building control system. The eight
input channels supports a 12 bit A/D
conversion.

Counter applications

The maximum counter frequency on
all eight inputs with a minimum pulse
width is 20 milliseconds. This input
type is commonly used in energy
metering applications.

Security applications
Supervised points are used for
security applications where it is
critical to know whether or not a
wire has been cut or shorted. These
events provide a separate indication
of alarm and trouble conditions to
the system.

Analog applications

The UI-8/A0-4 and UI-8/A0-4-H

are designed for a maximum control
range of 0-10 V outputs and therefore
support a wide-range of devices,
including valves and actuators on any
of its eight output channels.

Current applications

The UI-8/A0-4 and UI-8/AO-4-H can
be used to drive a maximum control
range of 0-20 mA current signals on
any of its eight output channels.

Protection

28 V unipolar transient voltage
suppressors on all inputs protect
against high voltage short duration
transient events.

Status indicators and overrides
The front panel of the UI-8/AO-4 and
UI-8/A0-4-H I/O modules includes a
digital output indicator using a green
LED. Additionally, the UI-8/AO-4-H
module has Hand/Off/Auto (HOA)
override switches with adjustable
potentiometers for each output.
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Ul-8/A0-4

Ul-8/AO-4-H*
Automation Server 1/O Module
Specifications

18

-

\

DC input power
24 VDC, 3.2 W

Input channels
8

Digital Inputs

Contact

Pulse width 20 ms minimum

Range

Open collector/open drain, 24 V 2.4 mA,
dry contact switch closure

Counter

Range

Open collector/open drain, 24 V 2.4 mA,
dry contact switch closure

Pulse width 20 ms minimum

LED polarity

Software selectable, if the LED is activated
when the input is high or low

LED color

Red or green, software selectable

Supervised

Detected resistor values

Open circuit, short circuit, contact open,
and contact closed

5V circuit, 1 or 2 resistors, monitored
switch combinations

Series only, parallel only, and series and parallel
Resistor range

1 kto 10 kohm. For a 2-resistor configuration,
each resistor is assumed to have the same value.

Connectors

Analog inputs

Voltage

Range 0to20 mA

Resolution 12 bit

Accuracy +(7 mV + 0.2% of reading)
Impedance 100 kohm

Current

Accuracy

+(0.03 mA + 0.4 % of reading)

Reliability

Ability to define the reliability level for upper
and lower electrical limits.

Resolution 12 bit

Accuracy +(0.03 mA + 0.4 % of reading)
Impedance 47 ohm

Resistance

10 ohm to 10 kohm

+(7 +4 x 10 -3 x R) (ohm)

10 kohm to 60 kohm

+0.4+7 x10-6 xR) (%)

Reliability

Ability to define the reliability level for upper
and lower electrical limits.

Thermistor

Range

-50 to 150 °C (-58 to 302 °F)
Resolution

12 bits

Supported thermistors

1.8 kohm. 10 kohm, and 1 kohm Balco
temp. sensor

Internal pull-up resistor

10 kohms thermistors: 10 kohm to 5V
1.0 (Balco) and 1.8 kohms thermistors:
1.5kohmto 1V

Output channels
4

Analog outputs

Voltage

Range 0to 10 VDC

Resolution 50 mV

Accuracy +100 mV

Terminals Voltage (V), Return

Minimum load Source, 2 mA; Sink, -1 mA

Current

Range 0to20 mA

Resolution 0.1 mA

Accuracy +0.2 mA

Terminals Current (l), Return
Maximum load

Output load should not exceed 650 ohms

Mechanical

Weight (including terminal base)
0.276 kg (0.61 Ib)

Weight (excluding terminal base)
0.152 kg (0.34 Ib)

Terminal base

TB-10-W1

Part numbers

UI-8/A0-4, I/0 Module — 8 universal inputs/
4 analog voltage/current outputs
SXWUIBA4X10001

UI-8/A0-4-H, I/0 Module — 8 universal inputs/

4 analog voltage/current outputs w hand
control
SXWUIBA4H10001

TB-10-W1, Term base 10 W1
SXWTBIOW110001

(*I/O module types with an “H” contain
Hand/Off/Auto override switches
and potentiometers)

(O OR ORI ORG RO )

L L L
1 2 3 1

1 2 3
VO RET

— Analog Outputs

Voltage Output:
0-10VDC ===,
5KQ MIN 13

— Universal Inputs

14 15 16 17 18 19 20 21

UM RET UI2 UI3 RET U4 UI5 RET U6 UI7 RET UI8
22 23

PeCOOETOOOQ@®

24

Input Rating:
24VDC ===, 2.4mA

J
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8 Channel Universal Inputs with
4 Channel Voltage Outputs
(UI-8/A0-V-4, UI-8/A0-V-4-H)

Automation Server

/O Module
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" 1/0 Module
UI-8/AO-V-4-H

The UI-8/AO-V-4 and UI-8/
AO-V-4-H are combination /O
modules supporting

8 universal input channels and
4 voltage output channels.
These compact modules are
ideal when an application
requires a mix of point types.

Analog and digital applications
This module is ideal for any mix

of temperature, pressure, flow,
status points, and similar inputs in

a building control system. The eight
input channels supports a 12 bit A/D
conversion.

Counter applications

The maximum counter frequency on
all eight inputs with a minimum pulse
width is 20 milliseconds. This input
type is commonly used in energy
metering applications.

Security applications
Supervised points are used for
security applications where it is
critical to know whether or not a
wire has been cut or shorted. These
events provide a separate indication
of alarm and trouble conditions to
the system.

Analog applications

The UI-8/A0-4 and UI-8/A0-4-H

are designed for a maximum control
range of 0-10 V outputs and therefore
support a wide-range of devices,
such as valves and actuators on any
of its eight output channels.

Protection

28 V unipolar transient voltage
suppressors on all inputs protect
against high voltage short duration
transient events.

Status indicators and overrides
The front panel of the UI-8/A0-4 and
UI-8/A0-4-H 1/0O modules includes a
digital output indicator using a green
LED. Additionally, the UI-8/AO-4-H
module has Hand/Off/Auto (HOA)
override switches with adjustable
potentiometers for each output.
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UI-8/AO-V-4
UI-8/AO-V-4-H*

Automation Server 1/O Module

Specifications

[

DC input power
24 VDG, 1.0 W

Input channels
8

Digital Inputs

Contact

Pulse width 20 ms minimum

Range

Open collector/open drain, 24 V 2.4 mA,
dry contact switch closure

Counter

Range

Open collector/open drain, 24 V 2.4 mA,
dry contact switch closure

Pulse width 20 ms minimum

LED polarity

Software selectable, if the LED is activated
when the input is high or low

LED color

Red or green, software selectable

Supervised

Detected resistor values

Open circuit, short circuit, contact open,
and contact closed

5V circuit, 1 or 2 resistors, monitored
switch combinations

Series only, parallel only, and series and parallel
Resistor range

1 kto 10 kohm., For a 2-resistor configuration,
each resistor is assumed to have the same value.

Connectors

Analog inputs

Voltage

Range 0to20 mA

Resolution 12 bit

Accuracy (7 mV + 0.2% of reading)
Impedance 100 kohm

Current

Accuracy

+(0.083 mA + 0.4 % of reading)
Reliability

Ability to define the reliability level for upper and
lower electrical limits.

Resolution 12 bit
Accuracy +(0.03 mA + 0.4 % of reading)
Impedance 47 ohm

Resistance

10 ohm to 10 kohm

+(7 +4 x 10 -3 x R) (ohm)

10 kohm to 60 kohm

+0.4 +7x10 -6 xR) (%)

Reliability

Ability to define the reliability level for upper and
lower electrical limits.

Thermistor

Range

-50 to 150 °C (-58 to 302 °F)

Resolution

12 bits

Supported thermistors

1.8 kohm. 10 kohm, and 1 kohm Balco temp.
sensor

Internal pull-up resistor

10 kohms thermistors: 10 kohm to 5V
1.0 (Balco) and 1.8 kohms thermistors:
1.5kohmto 1V

Output channels

4

Analog outputs

Voltage

Range

0to 10 VDC
Resolution

50 mV

Accuracy

+100 mV
Terminals
Voltage (V), Return
Minimum load
Source, 2 mA; Sink, -1 mA

Internal pull-up resistor

10 kohms thermistors: 10 kohm to 5 V
1.0 (Balco) and 1.8 kohms thermistors:
1.5kohmto 1V

Mechanical

Weight (including terminal base)
0.275 kg (0.61 Ib)

Weight (excluding terminal base)
0.152 kg (0.34 Ib)

Terminal base
TB-10-W1

Part numbers

UI-8/A0-V-4, 1/0 Module — 8 universal inputs/
4 analog voltage outputs

SXWUI8V4X10001

UI-8/AO-V-4-H, /O Module - 8 universal
inputs/ 4 analog voltage outputs w hand
control

SXWUI8V4H10001

TB-10-W1, Term base 10 W1
SXWTBIOW110001

(*I/O module types with an “H” contain
Hand/Off/Auto override switches
and potentiometers)

(O OR ORI ORG RO )

1 2 3 4 5 6 7 8 9 10 n 12
VO RET VO RET VO RET VO RET

1 2 3 2

— Analog Outputs

Voltage Output:
0-10VDC ===,
5KQ MIN

— Universal Inputs

13 14 15 16 17 18 19 20 21

UM RET U2 UI3 RET U4 UI5 RET UI6 UI7 RET UI8
22 23 24

@eCOORERTOOOTOTD®

Input Rating:
24VDC===,24 mA|

\_

_J
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8 Channel Universal Inputs with
4 Channel Digital Outputs, Form-C
(UI-8/DO-FC-4, UI-8/DO-FC-4-H)

Automation Server

/O Module

S0 LB

~1/0Module

U1-8/DO-FC-4

The UI-8/DO-FC-4 and UI-8/
DO-FC-4-H are a combination
I/O modules supporting 8
universal input channels and 4
digital output channels. These
compact modules are ideal
when an application requires a
mix of point types.

Analog and digital applications
This module is ideal for any mix

of temperature, pressure, flow,
status points, and similar inputs in

a building control system. The eight
input channels supports a 12 bit A/D
conversion.

Counter applications

The maximum counter frequency on
all eight inputs with a minimum pulse
width is 20 milliseconds. This input
type is commonly used in energy
metering applications.

Security applications
Supervised points are used for
security applications where it is
critical to know whether or not a
wire has been cut or shorted. These
events provide a separate indication
of alarm and trouble conditions to
the system.

Protection

28 V unipolar transient voltage
suppressors on all inputs to protect
against high voltage short duration
transient events.

Status indicators and overrides
The front panel of the UI-8/AO-4 and
UI-8/A0-4-H I/O modules includes a
digital output indicator using a green
LED. Additionally, the UI-8/AO-4-H
module has Hand/Off/Auto (HOA)
override switches with adjustable
potentiometers for each output.

Direct load applications

The Form-C relays are designed for
direct load applications for up to 3 A
per output.
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UI-8/DO-FC-4
UI-8/DO-FC-4-H*

Automation Server 1/O Module

Specifications

N
N

-

DC input power
24VDC, 1.9W

Input channels
8

Digital Inputs

Contact

Pulse width 20 ms minimum

Range

Open collector/open drain, 24 V 2.4 mA,
dry contact switch closure

Counter

Range

Open collector/open drain, 24 V 2.4 mA,
dry contact switch closure

Pulse width 20 ms minimum

LED polarity

Software selectable, if the LED is activated
when the input is high or low

LED color

Red or green, software selectable

Supervised

Detected resistor values

Open circuit, short circuit, contact open,
and contact closed

5V circuit, 1 or 2 resistors, monitored
switch combinations

Series only, parallel only, and series and parallel
Resistor range

1k to 10 kohm. For a 2-resistor configuration,
each resistor is assumed to have the same value.

Connectors

Analog inputs

Voltage

Range 0to20 mA

Resolution 12 bit

Accuracy (7 mV + 0.2% of reading)
Impedance 100 kohm

Current

Accuracy

+(0.083 mA + 0.4 % of reading)

Reliability

Ability to define the reliability level for upper
and lower electrical limits.

Resolution 12 bit

Accuracy +(0.03 mA + 0.4 % of reading)
Impedance 47 ohm

Resistance

10 ohm to 10 kohm

+(7 +4 x 10 -3 x R) (ohm)

10 kohm to 60 kohm

+0.4 +7x10 -6 xR) (%)

Reliability

Ability to define the reliability level for upper
and lower electrical limits.

Thermistor

Range

-50 to 150 °C (-58 to 302 °F)
Resolution

12 bits

Supported thermistors

1.8 kohm. 10 kohm, and 1 kohm Balco
temp. sensor

Internal pull-up resistor

10 kohms thermistors: 10 kohm to 5V
1.0 (Balco) and 1.8 kohms thermistors:
1.5kohmto 1V

Outputs

Digital channels
4

Digital outputs

Form C relay

Terminals

Common (C), Normally Open (NO), Normally
Closed (NC)

Pulse Width

100 ms minimum

Isolation

1500 VAC minimum, coil to contact

Internal pull-up resistor
10 kohmto 5V, or 1.5 kohmto 1V

Mechanical

Weight (including terminal base)
0.304 kg (0.67 Ib)

Weight (excluding terminal base)
0.181 kg (0.40 Ib)

Terminal base
TB-10-W1

Part numbers

UI-8/DO-FC-4, I/0O Module — 8 universal
inputs/ 4 digital Form C outputs
SXWUI8D4X10001

UI-8/DO-FC-4-H, 1/0 Module — 8 universal
inputs/ 4 digital Form C outputs w hand
control

SXWUIBD4H10001

TB-10-W1, Term base IO W1
SXWTBIOW110001

(*I/O module types with an “H” contain
Hand/Off/Auto override switches
and potentiometers)

dooreOOOTOTOEETD®
12 3 4 5 6 7 8 9 10 11 12
Ll rilrLly
1 2 3 4

— Digital Outputs

Contact Rating:
250 VACA , 3A
30 VDC ===,3A

— Universal Inputs

UM RET U2 UI3 RET U4 UI5 RET UI6 UI7 RET UI8
13 14 15 16 17 18 19 20 21 22 23 24

PEPTEOTROOETD

Input Rating:
24VDC==,24 mA|

\_

J
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StruxureWare-
for Buildings

Automation Server
PS-24V Power Supply Module

Automation Server power supply modules are designed

to accommodate the specific power requirements of
StruxureWare installations. The power supply module provides
power to the Automation Server and its connected I/O modules.

Schneider
Make the most of your energy* LElectric



StruxureWare for Buildings
Automation Server PS-24V Power Supply Module
Features

The PS-24V is a power supply module
that accommodates 24 VAC or 24 VDC
input power.

Reliable consistent output power
Each power supply module delivers reliable and
consistent output power of 24 VDC to the backplane.

Modular and scalable system

This power supply supports the Automation Server
and its family of I/O modules. This modular system
delivers power and communications on a common
bus. Connecting modules is a one-step process:
just slide the modules together using the built-in
connectors.

A 30 W power supply can deliver power to the
Automation Server and a number of /O modules
PRODUCT AT AGLANCE calculated from the Power Budget Table (located on
page 3). If more /O modules are needed, another
power supply can be added to the bus. The power
* Modular and scalable system supplies are isolated from each other while also

« Polarity independent providing communication pass-through.

« Reliable consistent output power

- Overload protection

Polarity independent

* Patented two-piece design The power supply input (from main power) and

- Hot-connect / Hot-swap output (to modules) are galvanically isolated. This
removes the risk of damage due to earth currents
and permits the input power to be wired without

- Simple DIN-rail installation concern for polarity matching.

» Auto-addressing

« Accommodates multiple row panel

installations Overload protection
When a power supply module’s load (total load of
Automation Server, I/0 modules, communication
- Statusindicators modules) exceeds its rating, the power supply will
protect itself from being damaged.

- 30 Wrating

Patented two-piece design
Each module can be
separated from its
terminal base to allow
the site to be wired
prior to the installation
of the electronics.
The patented locking
mechanism serves as
handles for removing
the module from its
base. All critical components have a protective
cover that permits natural convection cooling
to occur.
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StruxureWare for Building
Automation Server PS-24 Power Supply Module
Features (continued)

~ Power Budget Table = Hot-connect / Hot-swap

H Power Because critical applications require 24-hour
Requirements operation, Schneider Electric designed the entire
family of modules for hot-connection of terminal
bases and hot-swapping of modules to and from
§ 5] their bases. This design ensures continuous power
S § and communication during service operations.
Automation Server | 7 W | Auto-addressing
: Input Only |/O i | The auto-addressing feature eliminates the need
P y 3 for setting DIP switches or pressing commission
DI-16 I 1.6 W | buttons. With the Automation Server family, each
ul-16 | 18w | module automatically knows its order in the chain
-Output oy o i | and assigns itself accordingly.
DO-FA-12 i 1.8W | Simple DIN-rail installation
DO-FA-12-H [ 18W | Fasteners easily snap into a locked position for
i - I panel installation. The fastener has a quick-release
DO-FC-8 s 22 W feature for easy DIN rail removal.
DO-FC-8-H I 20w | _
i 0 | Accommodates multiple row panel
AO-8 s oW installations
AO-8-H i 49 W I The Automation Server module family uses built-in
AO-V-8 i 07 W | connectors for single row connectivity. If a panel
AO-V-8-H | 07 W | size requires multiple rows, an interconnection
-M' e I : | cable is available.
IXe!
u-gporca | 19w | 30 W rating
i I This power supply module can supply power for
UI-8/DO-FC-4-H s 1ow loads up to 30 W. The consumption of downstream
UI-8/A0-4 i 32 W I modules can vary. A PS-24V can typically power an
UI-8/A0-4-H i 32w | Automation Server and a number of /O modules
UI-8/A0-V-4 i 0w | calculated from the Power Budget Table.
UI-8/A0-V-4-H i 10W | Status indicators
The front panel of the PS-24V module includes

\ J status LEDs for input and output power. The LED
for input power indicates the status of the main
power. The output power indicator shows if the
power supply output is within the proper range.
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StruxureWare for Buildings
Automation Server PS-24 Power Supply Module

Specifications

Electrical

1/0 bus power

24 VDC, max. 30 W per I/O bus power
supply, Class 2

Maximum addresses per I/O bus
32

AC input

Nominal voltage

24 VAC, 50/60 Hz

Operating range

24 VAC, +20 %, 50/60 Hz

Input current

Max. 2.5 Arms

Recommended transformer rating
>60 VA

DC input

Nominal voltage

24 t0 30 VDC
Operating range
2110 33 VDC

Power consumption
max. 40 W

DC output
Output voltage
24V £1V
Output power
max. 30 W

~ Common Technical Specifications

mm

(in.)

Mechanical

Enclosure

Eco Friendly ABS/PC

Enclosure rating

IP 20

Plastic rating

UL94-5VB rated plastic
Dimensions (including terminal base)
90 W x 114 Hx 64 D mm
(3.6Wx45Hx25Din.)

Weight (including terminal base)
0.285 kg (0.63 Ib)

Weight (excluding terminal base)
0.186 kg (0.41 Ib)

Installation

DIN-rail or panel installation

Operation environment
Ambient temperature, operating
0°Cto 50 °C (32 °F to 122 °F)
Ambient temperature, storage
—20°C to +70 °C (-4 °F to +158 °F)
Humidity

Max. 95 % RH (non-condensing)

Dimensional drawing

|————— 90 (3.6) —— =

| 1EéS

Agency compliances

Emission

C-Tick; EN 61000-6-3; FCC Part 15,
Sub-part B, Class B

Immunity

EN 61000-6-2

Safety

UL 916 C-UL US Listed

Part numbers

PS-24V Power Supply 24 VAC/VDC
SXWPS24VX10001

TB-PS-W1 Term Base Pwr Sup W1
SXWTBPSW110001

Connectors

1 2 3 4

+
24VAC ", 60 VA 50/60 Hz

24-30VDC =, 40 W

PeOCTOSCRPORIRT

|- 64 (2.5) —=]|

e ®

S0HZ

DPHERERGY
MENBLEWENT FOU TNEMT

All brand names, trademarks and registered trademarks are the property of their respective owners. Information contained within this document is subject to change
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PICS b3xxx Series

S

Product Implementation Conformance Statement
for the b3xxx Series

Date: April, 2008

Vendor Name: Schneider Electric

Product Name: Continuum

Product Model Number: b3xxx Series (See Table on Page 2)

Applications Software Version: 4.5 Firmware Revision: 4.5
BACnet Protocol Version: 1 BACnet Protocol Revision: 4
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PICS b3xxx Series

Product Description

The b3xxx Series of programmable controllers are BACnet Advanced Application Controllers (B-
AAC). The models are functionally similar, but have different input and output capabilities. The
table below details the differences.

Number and Type | Number and Type 2T Smart Sensor
LB TS of Inputs of Outputs LI Support
P P Support PP
b3608 8 Universal Inputs No No
b3624 24 Universal Inputs No No
b3800 8 Universal Inputs 8 Digital Outputs No Yes
. 4 Analog Outputs,
b3804 8 Universal Inputs 4 Digital Outputs No Yes
b3810 8 Universal Inputs 8 Digital Outputs Yes Yes
. 4 Analog Outputs,
b3814 8 Universal Inputs 4 Digital Outputs Yes Yes
1 Flow Sensor .
b3850 4 Universal Inputs 4 Digital Outputs Yes Yes
b3851 4 Universal Inputs 4 Digital Outputs Yes Yes
2 Flow Sensors -
b3853 4 Universal Inputs 4 Digital Outputs Yes Yes
1 Flow Sensor 1 Actuator Output,
b3865 4 Universal Inputs 3 Digital Outputs No Yes
1 Flow Sensor 1 Actuator Output,
b3865-V 4 Universal Inputs | 3 Digital Outputs No Yes
1 Flow Sensor 1 Actuator Output,
b3866 4 Universal Inouts 2 Analog Outputs, No Yes
P 3 Digital Outputs
1 Flow Sensor 1 Actuator Output,
b3866-V 4 Universal Inputs 2 Analog Outputs, No Yes
P 3 Digital Outputs
. 2 Analog Outputs,
b3867 4 Universal Inputs 5 Digital Outputs No Yes
1 Flow Sensor 1 Actuator Output 2
b3885 2 Universal Inputs Digital Outputs No No
1 Flow Sensor 1 Actuator Output 2
b3885-V 2 Universal Inputs | Digital Outputs No No
b3887 3 Universal Inputs 5 Digital Outputs No Yes
. 8 Analog Outputs,
b3920 16 Universal Inputs 8 Digital Outputs Yes Yes
Schneider Electric 20of 14




PICS b3xxx Series

BACnet Standardized Device Profile (Annex L)

BACnet Operator Workstation (B-OWS)

BACnet Building Controller (B-BC)

BACnet Advanced Application Controller (B-AAC)

BACnet Application Specific Controller (B-ASC)

BACnet Smart Actuator (B-SA)

BACnet Smart Sensor (B-SS)

Schneider Electric
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PICS b3xxx Series

BACnet Interoperability Building Blocks (BIBBs) Supported

BIBB Name BACnet Service Support | Init | Exec
DS-RP-A' Data Sharing - ReadProperty-A ReadProperty X X
DS-RP-B Data Sharing - ReadProperty-B ReadProperty X X
DS-RPM-B Data Sharing - ReadPropertyMultiple-B ReadPropertyMultiple X X
DS-RPC-B Data Sharing - ReadPropertyConditional-B  |ReadPropertyConditional X X
DS-WP-A' Data Sharing - WriteProperty-A WriteProperty X X
DS-WP-B Data Sharing - WriteProperty-B WriteProperty X X
DS-WPM-B Data Sharing - WritePropertyMultiple-B WritePropertyMultiple X X

SubscribeCOV X X
DS-COV-A Data Sharing - COV-A ConfirmedCOVNotification X X
UnconfirmedCOVNotification X X
SubscribeCOV X X
DS-COV-B Data Sharing - COV-B ConfirmedCOVNotification X X
UnconfirmedCOVNotification X X
ConfirmedEventNotification X X
IAE-N-I-B Al d Event-Notification-B
arm and tvent-Notiication UnconfirmedEventNotification X X
IAE-ACK-B Alarm and Event-ACK-B AcknowledgeAlarm X X
IAE-INFO-B Alarm and Event-Information-B GetEventinformation X X
SCHED-I-B Scheduling-Internal-B X
T-VMT-I-B Trending - Viewing and Modifying Trends ReadRange X X
Internal-B
T-ATR-B’ Trending — Automated Trend Retrieval-B ConfirmedEventNotification X X
ReadRange X X
Device Management-Dynamic Device Who-Is X X
DM-DDB-A Binding-A I-Am X X
Device Management-Dynamic Device Who-Is X X
DM-DDB-B Binding-B I-Am X X
Device Management-Dynamic Object Who-Has X X
DM-DOB-A .
© Binding-A l-Have X X
Device Management-Dynamic Object Who-Has X X
DM-DOB-B .
© Binding-B l-Have X X
DM-DCC-B Dev!ce Managemeqt- DeviceCommunicationControl X X
DeviceCommunicationControl-B
DM-TS-B Device Management-TimeSynchronization-B |TimeSynchronization X X
Device Management- . s
DM-UTC-B UTCTimeSynchronization-B UTCTimeSynchronization X X
DM-RD-B Device Management-ReinitializeDevice-B ReinitializeDevice X X
AtomicReadFile X X
DM-BR-B? Device Management-Backup and Restore-B |AtomicWriteFile X X
ReinitializeDevice X X
DM-OCD-B Device Management-Object Creation and CreateOb.ject X X
Deletion-B DeleteObject X X

' Not supported by b3885, b3885-V, and b3887.

2 A single stream-based file object is provided, to support Backup and Restore. Record-based
access is not supported. The file has a proprietary format, which is produced by the controller
during a Backup operation. Any attempt to write the file using data not obtained by reading it,
will result in an error.

Schneider Electric
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PICS b3xxx Series

Segmentation Capability

X Able to transmit segmented

messages

Window Size: 1

X Able to receive segmented

messages

Window Size: 1

Standard Object Types Supported

Object Type Supported Creatable' Deletable’
Analog Input X
Analog Output X
Analog Value X X X
Binary Input X
Binary Output X
Binary Value X X X
Calendar X X X
Command X X X
Device X
Event Enroliment X X X
File X
Loop X X X
Multi-state Input X
Multi-state Output X
Multi-state Value X X X
Notification Class X X X
Program X
Schedule X X X
Trend Log X X X

' Except for Device and File, instances of all supported object types can be created, deleted and
configured using CyberStation.

Schneider Electric
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PICS b3xxx Series

Object Types and Properties Supported

Properties that are Supported (S), Writable (W) and Optional (O) are indicated. See Restrictions
on Object Identifiers and Names, below. All other strings are restricted to 32 characters.

Unsigned values are limited to 4 294 967 294.

All Input and Output objects restrict Out_Of_Service to true if Channel is not configured.

Analog Input

Property

)

COV_Increment

Description

w
X
X

X

Event State

Object_ldentifier

Object Name

Object_Type

Out_Of Service

Present Value

Status_Flags

Units

XXX XXX XXX ([ X |

Binary Inp
Property

ut

Active Text

Description

Event State

Inactive Text

x| |x|x|=

x| |X[X|O

Object_ldentifier

Object Name

Object_Type

Out Of Service

Polarity

Present Value

XXX

Status Flags

XXX XXX XXX X[ X[ X |»n

Analog Ou
Property

p

COV_Increment

Description

x| x|

Event State

Object_Identifier

Object Name

Object Type

Out_Of Service

Present Value

Priority Array

Relinquish Default

Status Flags

Units

<[> > >< [ >< [ ><| ><| <[ < | >< | >< | en [ER

XX XX

Analog Value

Property

0)

Binary Output

Property

Active Text

Description

Event State

Inactive Text

x| |x[X|=

x| |X[X|O

Object_Identifier

Object Name

Object Type

Out Of Service

Polarity

Present Value

Priority Array

Relinquish Default

X XXX

Status Flags

XXX XX XXX X | X | X | X | X |

COV_Increment

Description

x|x|S

X

Event State

Object_ldentifier

Object Name

Object_Type

Out Of Service

Present Value

Priority Array

Relinquish_Default

Status_Flags

Units

XXX XXX XXX | X[ X[ X |

X X[ XX (X

Schneider Electric
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PICS b3xxx Series

Binary Value

Property

Active Text

Description

Event State

Inactive Text

X |IX[X|O

Object_Identifier

Object Name

Object Type

Out_Of Service

Present Value

Priority Array

Relinquish_Default

x| x| x| x| |x|x|=

Status Flags

XXX XXX XXX | X | X | X |

Property (0)
Active_Text
Description X

Event State

Inactive_Text

x| |x|x|s

Object_ldentifier

Object Name

X|X[X[X|X[X|wn

Dates are restricted to years 1989-2105.
See Interpretation of Wildcards in Dates,

below.

Command

Property

)

Action

Action_Text

X

All_Writes_Successful

Description

x| [X[x[=

X

In_Process

Object_ldentifier

Object Name

Object_Type

Property (0)
Active_COV_Subscriptions
APDU_Segment_Timeout
APDU_Timeout
Application_Software Version
Backup_Failure_Timeout
Configuration_Files
Database Revision
Daylight_Savings_Status
Description
Device_Address_Binding
Firmware Revision
Infinity Path
Last Restore Time
Local Date
Local Time
Location
Max_APDU Length Accepted
Max_Info_Frames
Max_Master
Max_Segments_Accepted
Model Name
Number Of APDU Retries
Object_ldentifier
Object_List
Object Name
Object Type
Protocol_Object_Types_Suppo
rted
Protocol Revision
Protocol Services Supported
Protocol Version
Segmentation _Supported
Serial Number
System_Status
UTC Offset
Vendor_ldentifier
Vendor Name

X[ [X[x| [=

x|[>

XXX XXX X X[ XX XXX XXX XXX XX X[ X X[ X X[ XXX | X[ X[ X | X[ X| X |
x

Present Value

XXX [X|X X[ XXX |

X

Action is restricted to reference objects in

the same device.

Schneider Electric

Infinity_Path is a proprietary property. See
“Infinity Path Property” below.

Max_Info_Frames is restricted to the range
1..127.

Number_Of _APDU_Retries is restricted to
the range 0..255.

Serial_Number is a proprietary property —
See “Serial Number Property” below.
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PICS b3xxx Series

Property (0)
Acked_Transitions
Description
Event Enable
Event Parameters
Event State
Event Time_ Stamps
Event Type
Notification_Class
Notify Type
Object_Identifier
Object Name
Object_Property Reference
Object Type

X

X|X|x| |S

X|X| [ X|X

XXX XXX XXX X[ X[ X |

Event_Type limited to Change Of_ State,
Change_Of Value, Floating_Limit,
Out_Of Range and Buffer_Ready.

Object_Property Reference must reference
Present_Value of point in same controller.

XXX XXX X XXX X XXX X[ DX X XXX X XXX X XX X | X[ X | X[ X | p

Property
Archive
File_Access Method
File Size
File Type
Modification Date
Object_ldentifier
Object Name
Object_Type
Read Only

W|O
X

XXX XX X[ X[ X[ X |

Property (o)
Action
Bias
Controlled_Variable_Reference
Controlled Variable Units
Controlled Variable Value
Derivative_Constant
Derivative_Constant_Units
Description
Event State
Integral_Constant
Integral_Constant_Units
Manipulated_Variable_Reference
Maximum_Output
Minimum_Output
Object_ldentifier
Object Name
Object _Type
Out Of Service
Output_Units
Present Value
Priority _For_Writing
Proportional _Constant
Proportional_Constant_Units
Reliability
Setpoint
Setpoint Reference
Status_Flags
Update Interval

XX IX|X| XXX

X|X|X

XXX [XXIXIXXXIX| (X XIXXXX| [ X[X]X] [ XXX X|S

File_Size is writable when in Restore mode.
Values limited to zero and current file size.

Schneider Electric

Present_Value is writable only when
Out_Of _Service is true.

Property w| o
Description X | X
Event State
Number Of States
Object_Identifier
Object Name
Object Type
Out_Of Service
Present Value
State Text
Status Flags

XXX XXX X X[ XX |

8 of 14




PICS b3xxx Series

Property wWi|oO
Description X X
Event State
Number Of States
Object_Identifier
Object Name
Object Type
Out_Of Service
Present Value
Priority Array
Relinquish_Default
State Text
Status Flags

©
c

XXX XXX XXX | X[ X[ X |

Property wW| o
Description X | X
Object_Identifier
Object Name
Object Type
Out_Of Service
Program_Change
Program_State
Status Flags

XX XXX X|X|X |

Read_Property of Program_Change always
return Ready.

Property (0)
Description X
Event State
Number Of States
Object_ldentifier
Object Name
Object_Type
Out Of Service
Present Value
Priority _Array
Relinquish_Default
State Text
Status_Flags

[
(]

x|

XXX X

X

XXX XXX XX [ X[ X | X |

Cyberstation can configure the State_Text.

m
7]
7]

Notification
Property
Ack Required
Notification Class
Description
Object_ldentifier
Object Name
Object_Type
Priority
Recipient List

X[ ><| <[ ><| <[ ><| > [><|n
x| x| [x| |x|=
>

Property
Description
Effective Period
Exception_Schedule
Following_Transition_Time
List Of Obj Property Ref
erences
Next Transition Time
Object_Identifier
Object Name
Object Type
Out_Of Service
Present Value
Previous Transition Time
Priority For Writing
Reliability
Schedule Default
Status Flags
Weekly Schedule

x|O

x|x|x|S

X

XXX XX X XXX XXX X[ X[ X[ X[ X[t

XXX PX|X| X

Schneider Electric

In Effective_Period and
Exception_Schedule, dates are restricted to
years 1989-2105. See Interpretation of
Wildcards in Dates, below.

List_ Of _Obj_Property_References is limited
to internal objects.

Present_Value is writable only when
Out_Of _Service is true.

Previous_Transition_Time,
Next_Transition_Time and
Following_Transition_Time are proprietary
properties — See “Support for Optimum
Start-Stop” below.
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PICS b3xxx Series

Trend Log

Property

(0)

Buffer Size

w
X

COV_Resubscription_Inter
val

X

Description

Event State

Log Buffer

Log_Device_Object_Prop
erty

Log_Enable

Log_Interval

Object_ldentifier

Object Name

Object_Type

Record Count

Start_Time

Stop_Time

Stop When Full

XIXIX([X| [X]| [X[X] X

Total Record Count

XXX XXX XXX ([X] X[ X[X|X| X |X|»n

Log_Device_Object_Property is limited to

reference objects in the same device.

In Start_Time and Stop_Time, dates are

restricted to years 1989-2105.

Buffer_Size is required to be at least 2 but is
otherwise limited only by available memory.

Schneider Electric
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PICS b3xxx Series

Data Link Layer Options

BACnet IP

BACnet IP, Foreign Device

ISO 8802_3, Ethernet

ANSI/ATA 878.1, 2.5 MB ARCNET

ANSI/ATA 878.1, RS_485, baud rate(s)

X MS/TP master, baud rate(s) 9600,19200,38400,76800

MS/TP slave, baud rate(s)

Point-To-Point, EIA 232, baud rate(s)

Point-To-Point, modem, baud rate(s)

LonTalk, medium:

Other

Device Address Binding

Static Device Binding Supported |:| YES . NO

Schneider Electric 11 0of 14




PICS b3xxx Series

Networking Options

D Router List all routing configurations

D Annex H, BACnet Tunneling Router over IP
D BACnet/IP Broadcast Management Device (BBMD)

D Support registrations by foreign devices

Character Sets Supported

. ANSI X3.4 . ISO 8859-1

|:| ISO 10646 (UCS-2) |:| ISO 10646 (UCS-4)

|:| IBM /Microsoft DBCS |:| JIS C 6626

Serial Number Property

Every Continuum device has a unique serial number, assigned at the factory. The serial number
is made available by the Serial Number property of the Device object. The property identifier is
515, and the data type is Unsigned.

Schneider Electric 12 of 14




PICS b3xxx Series

Infinity Path Property

Continuum devices can also be accessed via the proprietary Infinity protocol, which requires
specific path information to access each device. Accordingly, the Infinity_Path property (identifier
517) of the Device object provides an unsigned integer value composed as follows:

Byte

o, bCX controllers b3xxx controllers
Position

ACC Net ID of the parent bCX

Lowest ACC Net ID of the device device [bCX or other BACnet router]

Commport Id [in the parent bCX] of

Second 0 the MSTP network

Third 0 MSTP Mac address of the controller

Support for Optimum Start-Stop

The controller includes a proprietary extension that can be used, together with Plain English
programming, to optimize the start and stop times for heating and cooling systems based on
scheduled occupancy times. The extension consists of three proprietary properties of the
Schedule object type:

Name Identifier Meaning

The time when the Schedule’s

Previous_Transition_Time 512 Present_Value most recently changed value

The time when the Schedule’s
Next_Transition_Time 513 Present_Value is next scheduled to change
value

The time when the Schedule’s
Present_Value is next scheduled to change
value after the time indicated by
Next_Transition

Following_Transition_Time 514

These properties are unsigned integer values, each giving a date and time expressed as the
number of seconds after midnight, January 1, 1970. The Plain English language, which is used to
specify the behavior of Program objects, includes the ability to compare these times with the
present time, and to compute time intervals.

Each transition indicates a scheduled change in the value of the Schedule’s Present Value

attribute. When determining a transition, time-value pairs that do not change the value are not
considered transitions.

Schneider Electric 13 0f 14



PICS b3xxx Series

Restrictions on Object Identifiers and Names

The instance number portion of the Object Identifier property has a restricted range, which
depends to some extent on the object type. The following table gives the valid range of instance
numbers:

Object Type Minimum | Maximum

Device 1 4194302
File' 1 1
All others 1 200

For all object types, the Object Name is limited to 16 characters. The first character must be

alphabetic, and the remaining characters must be alphabetic, numeric, or one of * " or ‘.’.

Interpretation of Wildcards in Dates

The BACnet specification [ANSI/ASHRAE Standard 135-2001] is open to multiple interpretations
regarding the meaning of wildcards in dates, especially when used to specify date ranges. The
following describes how the controllers, especially in the context of the Schedule properties
Exception_Schedule and Effective Period, and the Calendar property Date List, interpret
wildcards.

For purposes of comparing dates, the day-of-week fields are not used. That is, they are totally
redundant. When comparing dates, a wildcard field is considered equal to the corresponding field
in the date being compared. A date falls within the range if it is not before the StartDate and not
after the EndDate.

Because the day-of-week field is redundant, its value must be either unspecified or consistent
with the other fields. Because it can be consistent with those fields only if they are specified, the
controllers allow the day-of-week to be specified only if the other three fields are specified as well.

Accordingly, the following conditions in a date range are treated as errors and will prevent a
WriteProperty from completing:

1. A day-of-week is specified but two or fewer of the other fields in the Date are specified.

2. A day-of-week is specified, but is inconsistent with the Date specified by the other fields.

3. A year field is specified, which is outside the range limit of 1989 — 2105.

4. The endDate is earlier than the StartDate.

5. Any of the specified fields are out of range (e.g., 31* day of February).

! Only one file object exists (for backup and restore) and users do not create objects of this type.

Schneider Electric 14 of 14



Native BACnet/IP or BACnet
MS/TP Communications for
Interoperability to Third-Party
Systems

Powerful & Flexible Controllers
for the Most Demanding
Applications

Expandable 1/0 Meets
Additional Point Count Needs

Non-Volatile Flash Memory
Provides Utmost Reliability —
Stores Both Application Program
and Operating System

Flash Memory Allows Easy On-
Line Software Updates

Local, On-Board Service Port

Local, Extended Storage of Log
Data

View and Modify Information
with Optional Smart Sensor
Display

BTL Listed as B-AAC, B-BC
(pending)

Continuumr

BACnet Family of Controllers

Open standards provide the building owners with flexibility and choice
when selecting building automation technology. There is no standard more
clearly open than BACnet. BACnet provides a universal model for creating
building automation systems that can interoperate with one another.

The Andover Continuume® family of native BACnet controllers are ready
to meet your most demanding control applications. As native BACnet
controllers, they are listed with the BACnet Testing Labs (BTL) as
BACnet Advanced Application Controllers (B-AAC) or Building
Controllers (B-BC, pending) and communicate as MS/TP or BACnet/IP
Devices to all other third-party BACnet Devices on the network and
attached sub-networks, in strict accordance with ANSI/ASHRAE
standard 135-2001. In addition, the open architecture of Continuum
permits Continuum's access controllers, lighting controllers, digital
video recorders, and 200* protocol drivers to work with native BACnet
Devices from Tour Andover Controls and other third-party BACnet
manufacturers.

All Continuum devices, both BACnet and Infinet, are fully compatible
with the Continuum BACnet Operator Workstation (B-OWS), a fully
native BACnet front-end.

INCREASED RELIABILITY WITH FLASH MEMORY

All Continuum BACnet controllers feature Flash memory, providing the
utmost in reliability. This non-volatile Flash memory stores your
application programs and operating system, so that in the event of a
power loss, your application will be restored when power is returned. In
addition, the Flash memory allows for easy upgrades of your operating
system via software downloads, eliminating the need to swap out
proms. Almost all Continuum BACnet controllers include an on-board
battery to safeguard your runtime data — protecting all point data and
log data from being lost if power is removed.

EASY INSTALLATION

The sleek new open-class design of Continuum's BACnet controllers
provides easy access to the terminal points and eliminates the need to
remove any covers. Inputs are on the left and outputs on the right for
easy wiring and troubleshooting. The snap-on cover provides quick
access for battery or fuse replacement, when necessary. And exposed
mounting holes on all the controllers allow you to easily mount them in
any enclosure.

SMART SENSOR INTERFACE

Almost all Continuum's BACnet controllers come standard with an
additional input to provide direct connection to the Smart Sensor, Sensor
Plus, or any standard room temperature sensor.

tace
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Building Controller

bCX1 ROUTER/CONTROLLER SERIES

The Continuum bCX1 is the latest in a complete Features & Models bCX1-R bCX1-CR
family of BACnet controllers for the Continuum line of | Ports 3 3
controllers. The bCX1-R - Ethernet 10/100 10/100
(Router only) model provides ; 5
all the functionality to route |8 Comnm 1 Moder Modem/Raw Port
messages between BACnet/ D Comm 2 MSTP MSTP/Raw Port
support for 64 MS/TP nodes. BBMVD Ves Ves
The bCX1-CR (Controller/Router) is a full function Profile Router Only B-BC
Building Controller (B-BC) not only routing messages Field Bus MS/TP MS/TP
betV\{efen BACnet/IP and MS/TP but in addition Nodes Option 64 32, 64, 127
providing all the power of a programmable controller. : :
Supporting local 170 (xP modules), trending, schedules Plain English No ves
and the ability to create Plain English programs for Advanced Flash Memory Yes Yes
coordinated control strategies, the bCX1 gives you Web Support
the freedom to move data between 3" party devices - ——
that do not have the peer to peer functionality Basic Configuration ves ves
provided in all Continuum controllers. Both bCX1 Embedded Web Server No Yes
models (-R & —CR) provide a built in BBMD to route XP Expansion 1/0 No 2+Display
messages across sub-networks and basic SNMP
monitoring support. The -CR also features advanced SNMP
SNMP alarm functionality, providing alarm delivery for SNMP Monitoring Yes Yes
any device on the MS/TP network it manages. SNMP Alarming No Optional
EXPANDED BACnet ARCHITECTURE

[ Central SQL web.Client CyberStation/BACnet

Database Server ~ Application Server ~ Operator Workstations web.Client Users

BACnet/IP & Ethernet TCP/IP

;. bCX1 BACnet Third Party NetController
Building ¢ | BACnet Router
Controller @
BACnet BACnet
MS/TP Ms/TP S ‘
RS-485 Control/ Digital Video
Security Recorder
Controllers

b3920

-

-

D Third-Party

m Third Party*

E Third-Party
l—:l Third-Party

llq-

Third-Party Interfaces via:
* LON
* Modbus
* BACnet PTP
* Proprietary Protocols

Infinet Il
Controllers

L
-




System Controllers

I 900

The b4920 is a powerful system
controller that also performs all
the functions of a BACnet/IP-to-
BACnet MS/TP router, routing
messages from the Ethernet
network to the field controllers.
The b4920 provides built-in 1/0,
which is expandable if additional points are required.
Acting as an BACnet Advanced Application Controller
(B-AAC), the b4920 has the ability to talk to other
Ethernet BACnet IP or BACnet MS/TP devices.

Specifications b4920
Ethernet Port - BACnet/IP 10/100
RS-485 Port - BACnet/MSTP Yes
Ul (0-10 Volts) - 12 bit 16
Smart Sensor/Room Sensor Input 1
DO - Form C Relay; 3A, 24 VAC

AO (0-10V, 0-20mA) - 8 bit 8
Expansion 1/0O Port Yes
Local Service Port Yes
Real Time Clock Yes
Flash Memory Size (Application) 512K
4-Line, 16-Character Display Optional
BACnet Device Profile B-AAC

348 o0

No Air Handling Unit is too big
for the b3920 System Controller.
The largest of the stand-alone
controllers with 512K of
memory. Built-in Real Time
Clock plus support for additional
I/O for larger applications.

Specifications b3920
RS-485 Port - BACnet/MSTP Yes
Ul (0-10 Volts) - 12 bit 16
Smart Sensor/Room Sensor Input 1
DO - Form C Relay; 3A, 24 VAC 8
AO (0-10V, 0-20mA) - 8 bit 8
Expansion 1/O Port Yes
Local Service Port Yes
Real Time Clock Yes
Flash Memory Size (Application) 512K
4-Line, 16-Character Display Optional
BACnet Device Profile B-AAC

B 800 seriEs

The b3800 Series is perfect for the
small Air Handling Unit/Roof Top
controller. The b3800 and b3804
feature a built-in 24 VAC and
12-24 VDC auto sensing power

supply.

Specifications b3800 | b3804
RS-485 Port - BACnet/MSTP Yes Yes
Ul (0-5 Volts) - 10 bit 8 24
Smart Sensor/Room Sensor Input 1 1
DO - Form C Relay; 3A, 24 VAC 8 4
AO (0-10 Volts) - 8 bit - 4
Expansion I/O Port - -
Local Service Port Yes Yes
Flash Memory Size (Application) 128K 128K
BACnet Device Profile B-AAC | B-AAC

gE 810 SERIES

The b3810 and b3814 provide
the same power as the b3800
series, but also include
wider-range universal inputs,
additional memory, removable
terminal blocks, HOA switches,
and expansion 1/O capability.

Specifications b3810 | b3814
RS-485 Port - BACnet/MSTP Yes Yes
Ul (0-10 Volts) - 12 bit 8 8
Smart Sensor/Room Sensor Input 1 1
DO - Form C Relay; 3A, 24 VAC 8

AO (0-10V, 0-20mA) - 8 bit -

Expansion I/O Port Yes Yes
Local Service Port Yes Yes
Real Time Clock Yes Yes
Flash Memory Size (Application) 256K | 256K
BACnet Device Profile B-AAC | B-AAC

Note: Minimum software version for all b3/b4 controllers is Continuum Rev 1.7 and controller firmware version 4.2 or greater




Terminal Controllers

s 335

The b3885 is a cost-effective,
reduced point-count VAV »
controller with a built-in actuator.  «
It includes the same CPU used . s
on alli2 controllers, plus Flash :
memory provides storage of both the operating
system and the application program.

Specifications b3885
RS-485 Port - BACnet/MSTP Yes
Ul (0-5 Volts) - 10 bit 2
Smart Sensor/Room Sensor Input -
Airflow Sensor (0-1") 1
Damper Actuator 1
DO - Form A Triac; 0.5A, 24 VAC 2
Expansion I/O Port -
Local Service Port Yes
Zl'jtjhoAg\)emory Size (Application 512K
BACnet Device Profile B-AAC

Notes: No on-board battery
No Supervised Inputs

=8 565/366

The b3865 and b3866 are
full-featured VAV controllers
that come equipped with a
built-in actuator. Compared
to the b3885, the b3865
series provides more /0 to
handle your full range of VAV applications.

Specifications b3865 | b3866
RS-485 Port - BACnet/MSTP Yes Yes
Ul (0-5 Volts) - 10 bit 4 4
Smart Sensor/Room Sensor Input 1 1
Airflow Sensor (0-2") 1 1
Damper Actuator 1 1
DO - Form A Triac; 0.5A, 24 VAC 3 3
AO (0-10 Volts) - 10 bit - 2
Expansion I/O Port - -
Local Service Port Yes Yes
Flash Memory Size (Application) 128K 128K
BACnet Device Profile B-AAC | B-AAC

gE 887/887-L

The b3887 is a unique, low-
cost, general purpose terminal
controller designed for Fan Coil
and Heat Pump applications.
The standard b3887 model
uses 24 VAC input power; the b3887-L version is
designed to use incoming line voltage at
115/230 VAC.

Specifications b3887 bfﬁﬁ?" b%gg;"'
RS-485 Port - BACnet/MSTP Yes Yes Yes
Supply Voltage VZ:C \1/;2 322
Ul (0-5 Volts) - 10 bit 3 3 3
Smart Sensor/Room Sensor Input 1 1 1
DO- Form A Triac; 0.3A, 24 VAC 4 4 4
DO - Form A Relay; 3A, 277VAC 1 1
Expansion /O Port - - -
Local Service Port Yes Yes Yes
ZI;\;hOA;\;amory Size (Application 512K 512K 512K
BACnet Device Profile B-AAC| B-AAC | B-AAC

Notes: No on-board battery
No Supervised Inputs

= 567

The b3867 is a compact
terminal controller that
provides DDC control of
package units, heat
pumps, unit ventilators,
and other terminal unit
applications. Compared to the b3887, the b3867
provides more 1/O for greater flexibility.

Specifications b3867
RS-485 Port - BACnet/MSTP Yes
Ul (0-5 Volts) - 10 bit 4
Smart Sensor/Room Sensor Input 1
DO - Form A Triac; 0.5A, 24 VAC 5
AO (0-10 Volts) - 8 bit 2
Expansion I/O Port -
Local Service Port Yes
Flash Memory Size (Application) 128K
BACnet Device Profile B-AAC

Note: Minimum software version for all b3/b4 controllers is Continuum Rev 1.7 and controller firmware version 4.2 or greater




Terminal Controllers (continued)

QB 850 SERIES

The b3850 series is a
perfect fit for your VAV
applications where
external actuators are
used. If additional I/0
points are required, the
built-in 1/0 Expansion

Port provides the link and the module power for
these points. The b3853 is designed for dual-duct
VAV applications that require two airflow sensors.

Specifications b3850 | b3851 | b3853
RS-485 Port - BACnet/MSTP Yes Yes Yes
Ul (0-5 Volts) - 10 bit 4 4 4
Smart Sensor/Room Sensor Input 1 1 1
Airflow Sensor (0-2") 1 2
DO - Form A Relay; 3A, 24 VAC 3 3 3
DO - Tri-State Form K; 3A, 24 VAC 1 1 1
Expansion 1/O Port Yes Yes Yes
Local Service Port Yes Yes Yes
Flash Memory Size (Application) 128K | 128K | 128K
BACnet Device Profile B-AAC | B-AAC | B-AAC

gB 600 SERIES

The b3600 Series is ideal for small
or large groups of inputs that require
monitoring in a concentrated area.
Equiped with a built-in 24 VAC and
12-24 VDC auto sensing power
supply, the unit allows any Universal
Input to be configured as a
Supervised Input for monitoring
open wires or short circuits.

Specifications b3608 | b3624
RS-485 Port - BACnet/MSTP Yes Yes
Ul (0-5 Volts) - 10 bit 8 24
Smart Sensor/Room Sensor Input - -
Expansion 1/O Port - -
Local Service Port Yes Yes
Flash Memory Size (Application) 128K 128K
BACnet Device Profile B-AAC | B-AAC

=P exPANSION 1/0
When additional I/O points
are required, the 1/0
Expansion Family of
attachable modules are
available to solve all your
application needs. The
b3810, b3850, b3920 and
the bCX1-CR series
controllers support up to two I/O Expansion modules
and/or a remote mounted display.

Exp. Models:  Provides Additional:

xPDI8 8 Digital Inputs

xPUI4 4 Universal Inputs

xPAO2 2 Analog Outputs with overrides
xPAO4 4 Analog Outputs with overrides
xPDO2 2 Digital Outputs with overrides
xPDO4 4 Digital Outputs with overrides
xP Display Local Display Module

(4-Line, 16-Character)

In addition to the standard xP modules available for the
field controller, (2) new modules have been developed to
enhance the functionality of the bCX1-CR Building
Controller.

xPBD4 4 Universal Inputs
4 Digital Outputs with overrides
xPBA4 4 Universal Inputs

4 Analog Outputs with overrides

Note: Minimum software version for all b3/b4 controllers is
Continuum Rev 1.7 and controller firmware version 4.2 or greater




TAC and Andover Controls and product names are trademarks
of Tour Andover Controls. All other trademarks mentioned
belong to their respective owners.

Copyright © 2005, Tour Andover Controls,

All rights reserved.

DS-B-FAMILY-A

a company of

Schneider
Electric

www.tac.com

tace

TourAndoverControls







t.a.C@ ET Series

Temperature Sensors
by Schneider Electric

General Instructions

APPLICATION

Thermistors offer high accuracy and interchange-
ability over a wide temperature range. The ET
series can be used in the following applications:

* Space

¢ Duct

* Immersion

* Averaging

e Strap-On

e Bead/Bullet

e Qutdoor Air

FEATURES

e Offer high accuracy and interchangeability
over a wide temperature range.
e Non-polarity sensitive

ET Series Photo
SPECIFICATIONS
For TAC Vista, I/NET, Continuum, and 1000 Ohm Platinum 1000 Ohm BALCO
I/A
Output 1.8K Ohms @ 77° F (25° C) Vista 1K Ohms @ 32°F (0°C) 1000 Ohms @ 70°F (21°C)

10K Ohms @ 77° F (25° C) I/Net
10K Ohms @ 77° F (25° C) Continuum
10K Ohms @ 77° F (25° C) with 11K
Ohms shunt resistor I/A

Temperature Range -40° to 302° F (-40° to 150° C) -58° to 392°F (-50 to 200°C) -40° to 240°F (-40° to 116°C)
-50° to 275°F (-45.5° to 134.8°C)

Interchangeability +/- 0.2 C(0° to 70° C)
Dissipation Constant 3mw/C
Stability
Accuracy +/-0.2° C (0° to 70° C) +/- 0.06% @ 32°F (0°C) Single Point +/-01%
+/- 1.0 Ohm @ 70°F (Averaging)
Operating Humidity 0 to 90% RH non-condensing

Printed in the U.S.A Copyright 2009. All Rights Reserved. F-27601-2
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INSTALLATION

ROOM TEMPERATURE SENSORS

This unit is suitable for either drywall mounting or junction box mounting. The room sensor is provided with screw terminal blocks for all connections. Re-
move the cover from the unit and mount the housing base to the wall using the (2) 6/32" x 1" machine screws. Replace the cover and tighten down, using
the (2) 1/16" Allen Screws located on the bottom of the enclosure.

DUCT AND DUCT AVERAGING SENSORS

Duct temperature sensors - drill a 3/8" hole in the duct and insert the probe through the hole until the foam pad is tight to the duct. Now insert (2) screws
through the mounting holes in flange and tighten them until the unit is held firmly to the duct. Duct Averaging sensors - Drill a 3/8" hole in the duct and
insert the averaging element through the hole until the foam pad is tight to the duct. Now insert the (2) screws through the holes in the mounting flange
and tighten until the unit is held firmly to the duct. The sensor should then be strung in a criss-cross pattern throughout the duct using the mounting clips
provided, in a pattern that covers the greatest surface area of the duct, to insure that there is no stratification. When bending the copper tubing, be careful
that you use a gradual bend and that you DO Not kink the copper tubing.

IMMERSION TEMPERATURE SENSORS
The TAC Fluid Immersion-type sensors are provided with a 2 72", 4", or 6 %" insertion length, 304 series stainless steel thermowell. The thermowell has a
1/2" NPT external or process thread and a 1/2" NPT internal or instrument thread. Heat transfer compound may be used but it is not necessary.

STRAP-ON TEMPERATURE SENSORS

The TAC Strap-On sensors, are provided in a NEMA 1 rated junction box with an adjustable 2" to 5" pipe clamp. The unit should be mounted on the bottom
side of the pipe to ensure proper heat transfer and a true temperature reading. Heat transfer compound and insulating the sensor will help the overall ac-
curacy of the sensor. By ordering extra straps, and fastening them together, it is possible to make them fit larger pipes.

OUTSIDE AIR TEMPERATURE SENSORS

The TAC Outdoor Air temperature sensors are provided in a weatherproof enclosure. An optional weatherproof Aluminum Bell Box or NEMA 4X Polycarbon-
ate enclosure is also available upon request for an additional charge. All of the mounting hardware is provided with the sensor. Be sure to mount the sensor
out of direct sunlight, with the sensor probe pointing downward.

STAINLESS PLATE TEMPERATURE SENSORS

The TAC Stainless Plate temperature sensors are mounted on the back of a 1 Gang stainless steel plate. The foam pad will insulate the sensor from any drafts
in the wall. (2) 6/32" x 1" machine screws are provided for junction box mounting. Be sure that the sensor is not mounted on an outside wall, due to the
extreme temperature changes from either drafts or heat transfer.

WIRING DIAGRAMS

Diagram for ETR Sensors

Tenant Overide Output to
Controller (Separate Input Only) —
. — Tenant Overide Output to
Setooint Oubut to Controlle Controller (Separate Input Only)
Setpoint Output to Controﬂe—_l— C:
Short Sensor
Thermistor and Overide
Ouput to Controlle 3 Separate Input
Thermistor and Overide —1——3 [oe] )2
Ouput to Controlle | | | Membrane
Gnd + - &T O/R | ]
Wire Access Hole

\— “After Hours" Normally-Open
Overide Switch

Communication Jack —— |:|:|:|]

Override Options Jumper Settings (J3)

Terminals for RJ11 Cormunications —4/ Override Short Separate Lnput
Sensor (Dry Contact Closure)
|E| Short Sensor Short Sensor
_|©Mu|ti4 Rev 7O I_ Separate Input Separate Input
Figure #1

Diagram for ET Sensors Except ETR

Sensor Output to Controller Sensor Output t
Controller
© SENSOR2 D‘
O O st \ Sensor
2W -+

Printed in the U.S.A Copyright 2009. All Rights Reserved. F-27601-2



[ Temperature Sensors]
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ET Series

SPECIFICATIONS

For TAC Vista, I/NET, Continuum, and I/A

1000 Ohm Platinum

1000 Ohm BALCO

Output

1.8K Ohms @ 77° F (25° C) Vista

10K Ohms @ 77° F (25° C) I/Net

10K Ohms @ 77° F (25° C) Continuum
10K Ohms @ 77° F (25° C) with 11K
Ohms shunt resistor I/A

1K Ohms @ 32°F (0°C)

1000 Ohms
@ 70°F (21°C)

Temperature Range

-40° to 302° F (-40° to 150° C)

-58° to 392°F (-50 to 200°C)

-40° to 240°F (-40°

+/- 0.4° F (32° 10 158° O)

-50° to 275 (-45.5° to 134.8°0) to 116°C)
Interchangeability +/- 0.2 C (0° to 70° C)
Temperature Coefficient 0.00385 Ohm/Ohm/°C 2.2 Ohms/°F
Dissipation 3mwW/C
Constant Stability
Accuracy +/-0.2° C (0° to 70° C) +/- 0.06% @ 32°F (0°C) Single Point | +/- 0.1%

+/- 1.0 Ohm @ 70°F (Averaging)

Operating Humidity

0 to 90% RH non-condensing

Application

Thermistors offer high accuracy and interchangeabil-
ity over a wide temperature range. The ET series can
be used in the following applications:

e Space

e Duct

e I[mmersion
e Averaging
e Strap-On

e Bead/Bullet
e Qutdoor Air

Features

e Offer high accuracy and interchangeability over a
wide temperature range.
e Non-polarity sensitive

Schneider
gEIectric



[ Temperature Sensors] ET Series

DIMENSIONS
Room 1150 Duct / Averaging Immersion
225" . ’
89 > (2.9cm) )
67— 3 30m g Duct Averaging Q 250" (6.3cm)
4 79" > A 5.75" (14.6cm) 8' (2.4m) <« 4.00" (10.1cm)} >
N p— O ¢ 8" (203cm) 12" (3.6m) 6.25" (15.9cm) vy
= 12" (30.4cm) 24" (7.3m) > 0.25
— (0.6cm)
= ON—> =5 NA—
— NPSM Threads
. 1/8" (0.3)
O Foam Insulation Pad < 170" >
3.84" 4.51" 170" (43cm) 545
(9.8cm (10.4cm) | ¢ ) |(4.3cm) H' (5.4cm)
B |~ %" (1.2cm) Conduit
0.90 0.76' ®/ Knockouts
(2:3cm (1.9cm)
>| < i 4.00" 2o &% (1.2cm)Male
v (:, ( [e) ) l:lj_(10.2cm) (10.20m) NPSM Nylon Fitting
s 5 > < Ger A Q
< 2.75" (1.5cm) O
(7.0cm) 902" € > v
(2.3cm)
Stainless Plate Strap-On Outside Air
3.60" 225"
(9.1cm)—> (_(5.7cmT)
2.686"—>| 0.75"> |<_ (4) PG11 1/2"
& 1/8 (0.3cm) (6.8cm) (1.9cm) || (1.27cm)NPT
. Foam Worm Ge: 5.00" [—] /] Knockouts
R maten (S| re (g —
(11.4cm Pad G x 3 5em) Slots™ ||
&€ 1"‘3, 832" || 5
- A (2.54cm) (21.1cm)
1.70" . _;
<— 2.75"—>| (4.3cm) /0575
(7.0cm) = (1.4cm) —
\ 4 (4)0.10" 1.D. x  (uu——— | T
0.20" O.D. REF 0.18" O.D.RE
(4)(0.2em I.D. x (0.4cm)
0.5cm O.D. REF) 0.459"
(1.1cm)
5.00"
Duct without Enclosure Probe Length ~(Insertion Length) (12.7cm)
4" 3.88"+0.13"
6" 5.88"+0.13"
8" 7.88"+0.13"
2" 11.82"+0.25" Y
>l e
_r 0.060" (1.52mm) (2.1cm)
0.674" [17.12mm] o
Thermowell
Bullet Probe
" 250" (6.3cm)
A 247 Leads |<—|—)|<—|—>|(-400" 10 1cm)—)‘
102" o7gn 625" (15.9cm)
(2-56m)(1~9cm)‘(1/2" NPT Male  0.375" (0.9cm)
A 1" (2.54cm) Long (Process)
x 0.250" (0.635cm) 1" (1.2cm) NPSMD| \ )
O.D. Bullet Probe Female (Instrument) T
Cross-Sectional
View
Schneider Electric 1354 Clifford Ave. Loves Park, IL 61111 1-888-444-1311 www.schneider-electric.com

F-27601-6 August 2012
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[ Temperature Sensors] ET Series

INSTALLATION

Room Temperature Sensors

This unit is suitable for either drywall mounting or
junction box mounting. The room sensor is provided
with screw terminal blocks for all connections.
Remove the cover from the unit and mount the
housing base to the wall using the (2) 6/32” x 1”
machine screws. Replace the cover and tighten
down, using the (2) 1/16” Allen Screws located on
the bottom of the enclosure.

Duct and Duct Averaging Sensors

Duct temperature sensors - drill a 3/8” hole in the
duct and insert the probe through the hole until the
foam pad is tight to the duct. Now insert (2) screws
through the mounting holes in flange and tighten
them until the unit is held firmly to the duct. Duct
Averaging sensors - Drill a 3/8” hole in the duct and
insert the averaging element through the hole until
the foam pad is tight to the duct. Now insert the (2)
screws through the holes in the mounting flange
and tighten until the unit is held firmly to the duct.
The sensor should then be strung in a criss-cross
pattern throughout the duct using the mounting
clips provided, in a pattern that covers the greatest
surface area of the duct, to insure that there is no
stratification. \WWhen bending the copper tubing, be
careful that you use a gradual bend and that you DO
Not kink the copper tubing.

Immersion Temperature Sensors

The Fluid Immersion-type sensors are provided

with a 2 127, 4”, or 6 74" insertion length, 304 series
stainless steel thermowell. The thermowell has a
1/2” NPT external or process thread and a 1/2” NPS
Female process thread. Heat transfer compound
may be used but it is not necessary.

Strap-On Temperature Sensors

The TAC Strap-On sensors, are provided in a NEMA
1 rated junction box with an adjustable 2” to 5” pipe
clamp. The unit should be mounted on the bottom
side of the pipe to ensure proper heat transfer and a
true temperature reading. Heat transfer compound
and insulating the sensor will help the overall
accuracy of the sensor. By ordering extra straps, and
fastening them together, it is possible to make them
fit larger pipes.

Outside Air Temperature Sensors

The TAC Outdoor Air temperature sensors are
provided in a weatherproof enclosure. An optional
weatherproof Aluminum Bell Box or NEMA 4X
Polycarbonate enclosure is also available upon
request for an additional charge. All of the mounting
hardware is provided with the sensor. Be sure to
mount the sensor out of direct sunlight, with the
sensor probe pointing downward.

Stainless Plate Temperature Sensors
The TAC Stainless Plate temperature sensors are
mounted on the back of a 1 Gang stainless steel
plate. The foam pad will insulate the sensor from any
drafts in the wall. (2) 6/32” x 1” machine screws are
provided for junction box mounting. Be sure that the
sensor is not mounted on an outside wall, due to the
extreme temperature changes from either drafts or
heat transfer.

(" )
WIRING
For wiring Information on room
temperature sensors, please refer to
the following documents:
System F-Number Diagram for ET Sensors Except ETR
Vista F-27616
_ Sensor Output Sensor Output
I/NET F-27617 to Controllljeru to ComroILIJer '
Continuum F-27618 OsensoR2
VA F-27619 °© [Tj°* Sensor
\_ ,

Schneider Electric
F-27601-6

1354 Clifford Ave. Loves Park, IL 61111

1-888-444-1311 www.schneider-electric.com

August 2012

© 2012 Schneider Electric. All rights reserved.
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ORDERING INFORMATION

Temperature Sensor Description TAC Vista I/NET Continuum I7A 1000 Ohm 1000 Ohm
Platinum BALCO

Room ETR100 ETR200 ETR500 ETR800 - -

Room with Setpoint ETR101 ETR201 ETR501 ETR801 - -

Room with Override Pushbutton ETR102 ETR202 ETR502 ETR802 - -

Room with Setpoint and Override Pushbutton | ETR103 ETR203 ETR503 ETR803 - -

Wallplate (Stainless Steel) ETP100 ETP200 ETP500 ETP800

4” Duct (Galvanized Steel Enclosure) ETD100-4 ETD200-4 ETD500-4 ETD800-4 ETDPKO-4 ETDBKO-4

6” Duct Galvanized Steel Enclosure) ETD100-6 ETD200-6 ETD500-6 ETD800-6 ETDPKO-6 ETDBKO-6

8” Duct (Galvanized Steel Enclosure) ETD100-8 ETD200-8 ETD500-8 ETD800-8 ETDPKO-8 ETDBKO-8

12” Duct (Galvanized Steel Enclosure) ETD100-12 | ETD200-12 | ETD500-12 | ETD800-12 | ETDPKO-12 | ETDBKO-12

4” Duct without Enclosure ETD100- ETD200- ETD500- ETD800- ETDPKO- ETDBKO-
NE-4 NE-4 NE-4 NE-4 NE-4 NE-4

6” Duct without Enclosure ETD100- ETD200- ETD500- ETD800- ETDPKO- ETDBKO-
NE-6 NE-6 NE-6 NE-6 NE-6 NE-6

8” Duct without Enclosure ETD100- ETD200- ETD500- ETD800- ETDPKO- ETDBKO-
NE-8 NE-8 NE-8 NE-8 NE-8 NE-8

12” Duct without Enclosure ETD100- ETD200- ETD500- ETD800- ETDPKO- ETDBKO-
NE-12 NE-12 NE-12 NE-12 NE-12 NE-12

2.5” Immersion (Galvanized Steel Enclosure)* | ETI100-2 ETI200-2 ETI500-2 ETI800-2 ETIPKO-2 ETIBKO-2

4” Immersion (Galvanized Steel Enclosure)* ETI100-4 ETI200-4 ETI500-4 ETI800-4 ETIPKO-4 ETIBKO-4

6.25” Immersion (Galvanized Steel Enclosure)* | ETI100-6 ETI200-6 ETI500-6 ETI800-6 ETIPKO-6 ETIBKO-6

8’ Averaging (Flexible Copper) ETA100-8 ETA200-8 ETA500-8 ETA800-8 - -

12" Averaging (Flexible Copper) ETA100-12 | ETA200-12 | ETA500-12 | ETA800-12 | ETAPKO-12 | ETABKO-12

24’ Averaging (Flexible Copper) ETA100-24 | ETA200-24 | ETA500-24 | ETA800-24 | ETAPKO-24 | ETABKO-24

Outside Air ETO100 ETO200 ETO500 ETO800 - -

Strap On ETS100 ETS200 ETS500 ETS800 - -

Bead / Bullet ETB100 ETB200 ETB500 ETB800 - -

* Length indicates immersion depth.

Miscellaneous Options Code Well Type Part Number

LCD Display in Fahrenheit (for room -LCD 2.5” Stainless Steel Well* | ETI-WELL-2S

units only) 4" Stainless Steel Well* | ET-WELL-4S

LED Indicator® , -LED 6.25” Stainless Steel ETI-WELL-6S

(for room units with override only) Well*

Thermometer Indicator (for room units | -Tl
only)

(for use with TAC Vista and Continuum
systems only)

RS232 Communication Jack -RS232
(for use with I/NET systems only)
Four-Pin RJ11 Communication Jack -RJ4

* Not available on I/A, 1000 Ohm Platinum,
or 1000 Ohm BALCO.

Schneider Electric
F-27601-6

1354 Clifford Ave. Loves Park, IL 61111

1-888-444-1311

* Length indicates immersion depth.

www.schneider-electric.com

August 2012

© 2012 Schneider Electric. All rights reserved.



ORDERING INFORMATION

Temperature Sensor TAC Vista I/NET Continuum I/A 1000 Ohm 1000 Ohm
Description Platinum BALCO
Room ETR100 ETR200 ETR500 ETR800 - -
Room with Setpoint ETR101 ETR201 ETR501 ETR801 - -
Room with Override Pushbutton ETR102 ETR202 ETR502 ETR802 - -
Room with Setpoint and Override Pushbutton ETR103 ETR203 ETR503 ETR803 - -
Wallplate (Stainless Steel) ETP100 ETP200 ETP500 ETP800
4" Duct (Galvanized Steel Enclosure) ETD100-4 ETD200-4 ETD500-4 ETD800-4 ETDPKO-4 ETDBKO-4
6" Duct Galvanized Steel Enclosure) ETD100-6 ETD200-6 ETD500-6 ETD800-6 ETDPKO-6 ETDBKO-6
8" Duct (Galvanized Steel Enclosure) ETD100-8 ETD200-8 ETD500-8 ETD800-8 ETDPKO-8 ETDBKO-8
12" Duct (Galvanized Steel Enclosure) ETD100-12 ETD200-12 ETD500-12 ETD800-12 ETDPKO-12 ETDBKO-12
4" Duct without Enclosure ETD100-NE-4 | ETD200-NE-4 | ETD500-NE-4 | ETD800-NE-4 | ETDPKO-NE-4 | ETDBKO-NE-4
6" Duct without Enclosure ETD100-NE-6 ETD200-NE-6 ETD500-NE-6 ETD800-NE-6 ETDPKO-NE-6 ETDBKO-NE-6
8" Duct without Enclosure ETD100-NE-8 ETD200-NE-8 ETD500-NE-8 ETD800-NE-8 ETDPKO-NE-8 ETDBKO-NE-8
12" Duct without Enclosure ETD100-NE-12 | ETD200-NE-12 | ETD500-NE-12 | ETD800-NE-12 | ETDPKO-NE-12 | ETDBKO-NE-12
2" Immersion (Galvanized Steel Enclosure) ETI100-2 ETI200-2 ETI500-2 ETI800-2 ETIPKO-2 ETIBKO-2
4" Immersion (Galvanized Steel Enclosure) ETI100-4 ETI200-4 ETI500-4 ETI800-4 ETIPKO-4 ETIBKO-4
6" Immersion (Galvanized Steel Enclosure) ETI100-6 ETI200-6 ETI500-6 ETI800-6 ETIPKO-6 ETIBKO-6
8' Averaging (Flexible Copper) ETA100-8 ETA200-8 ETA500-8 ETA800-8 - -
12" Averaging (Flexible Copper) ETA100-12 ETA200-12 ETA500-12 ETA800-12 ETAPKO-12 ETABKO-12
24’ Averaging (Flexible Copper) ETA100-24 ETA200-24 ETA500-24 ETA800-24 ETAPKO-24 ETABKO-24
Outside Air ETO100 ETO200 ETO500 ETO800 - -
Strap On ETS100 ETS200 ETS500 ETS800 - -
Bead / Bullet ETB100 ETB200 ETB500 ETB80O - -
Miscellaneous Options Code Well Type Part Number
LCD Display (for room units only) -LCD 2" Stainless Steel Well ETI-WELL-2S
LED Indicator -LED 4" Stainless Steel Well ETI-WELL-4S
(for room units with override only) 6" Stainless Steel Well ETI-WELL-65
Thermometer Indicator (for room units only) -Tl
RS232 Communication Jack -RS232
(for use with I/NET systems only)
Four-Pin RJ11 Communication Jack -RJ4
(for use with TAC Vista and Continuum sys-
tems only)
© Copyright 2009 TAC TAC
All brand names, trademarks 1354 Clifford Ave
and registered trademarks are P.O. Box 2940

the property of their respective
owners. Information contained
within this documentation is
subject to change without no-
tice. All rights reserved.

F-27601-2

www.tac.com

Loves Park, IL 61132-2940

tace

by Schneider Electric
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Duct Temperature Sensors
Model TE-701/ 702

« Five installation options — probe with
mounting flange or bulkhead fitting,
plastic, galvanized steel, or NEMA-4 / IP-
65 steel enclosure offer the industry’s
most extensive range to satisfy all HVAC,
appliance and industrial applications.

304 SS thin wall probe with a cold
rolled hermitically sealed end forms a
monolithic encapsulation cavity for the
sensor and is immune to failures caused
by high humidity, contamination, thermal
shock and vibration.

* The flat probe end provides a large
thermally sensitive area and the sensor
is in direct thermal contact to this surface.
As a result, extremely fast response is
achieved to changes in temperature.

- More than 15 types of interchangeable NTC *Probe is attached to the enclosure or

thermistors, precision platinum, nickel or the flange using a patented process to
balco RTD’s are available for universal com- provide a rugged, reliable and low profile
patibility. attachment for ease of installation.

TE-701/702 temperature sensors offer the industry’s most extensive range of enclosure,
installation and sensor types to satisfy all HVAC, industrial and commercial applications.
These revolutionary sensors incorporate more than twenty five years of product development and
experience drawn from millions of installations world wide in all types of applications. This product
and process design combined with automated manufacturing processes vields a rugged, reliable,
repeatable and stable temperature sensor at a low cost. The only line of temperature sensors
offering lifetime warranty against moisture migration related failures.

For large volume OEM customers, TE-701/702 temperature sensors are available in many
custom configurations. Wire type, length or gage, terminals, connectors, probe lengths, enclosure
options or sensor types may be customized based on volume.

QO MAMACG SYSTEMS

8189 Century Boulevard * Minneapolis, MN 55317-8002 « USA
800-843-5116 * 952-556-4900 * Fax 952-556-4997
sales@mamacsys.com * www.mamacsys.com

Baird House, Units 6&7 4 Arminger Court, Unit 2 155 Mcintosh Drive, Units 586 « Markham No. 22 Lorong 21A Geylang # 11-02
Pensnett Estate « Kingswinford Holden Hill = S.A. 5088 « Australia Ontario * L3R ON6 = Canada Prosper Industrial Building
West Midlands « DY6 7YA « United Kingdom 08-8395-4333 « Fax 08-8395-4433 905-474-9215 « Fax 905-474-0876 Singapore + 388421
01384-271113 « Fax 01384-271114 656-3927273 « Fax 656-3927276

® Registered trademark MAMAC SYSTEMS, Inc.



TE-701/702

TE-701-A/B  Temperature Sensor
Flange Mount

Incorporate a hermitically sealed 304 SS probe, crimped on to a
Steel flange providing a rugged assembly for duct temperature
sensing. Two mounting holes are provided for #8 screws and the
flange mating surface is fully gasketted to seal off the probe and
screw holes. TE-701-A is available with 3 in/75mm wire leads
and the TE-701-B has 6 ft/1.8 meter plenum rated cable.
TE-701-A/B is an ideal product for a rugged, reliable, quick and
easy installation in air handlers, fan coil units, ducts, furnaces,
freezers, ovens or any other through the wall temperature sensing
application.

TE-701-C/D Temperature Sensor
Bulkhead Mount

Fast response 304 SS probe with a brass bulkhead fitting and a
compression sleeve forms a strong assembly for duct temperature
sensing if adjustable insertion depth is desired. The bulkhead
fitting is installed in the duct, compression sleeve loosened, probe
inserted to the desired length and the sleeve is tightened. Sensor
is available with 3 in/75mm leads or 6 ft/1.8 meter plenum
rated cable. TE-701-C/D sensors provide a low cost, rugged,
quick and easy installation in air handlers, fan coil units, ducts,
plenum, furnaces, freezers, ovens or any other through the wall
temperature sensing application which requires adjustable
insertion length.

TE-702-A Temperature Sensor
Polycarb Enclosure

Corrosion free 30% glass filled polycarbonate enclosure designed
to withstand temperature extremes, mechanical shock and
vibration. 304 SS probe crimp attached to the enclosure flange
for a low profile mating surface, external mounting bracket to
conform to irregular surfaces, single screw cover attachment, are
some of the features which improve reliability and lower installation
cost. TE-702-A temperature sensors provide a cost effective and
reliable solution for air handlers, fan coil units, ducts, plenums,
furnaces or any other application which does not require conduit
wiring.




TE-701/702

TE-702-B Temperature Sensor

Galvanized Steel Enclosure

Industry standard NEMA-1 / IP-30 galvanized sheet metal enclosure
designed for all industrial and commercial duct temperature
sensing applications. Hermitically sealed, fast response 304 SS
probe crimp attached to the enclosure flange to provide a low
profile mating surface, external mounting bracket to conform to
uneven surfaces, keyed enclosure cover to swing open without
removing the screws, 1/2” conduit opening, are some of the
features which improve reliability and lower installation cost.

TE-702-C Temperature Sensor

Powder Coated Steel Enclosure

Rugged steel enclosure with welded seams, gasketted cover and
powder coated finish, rated NEMA-4 / IP-65 for harsh
environments. TE-702-C has all the other features including a
304 SS probe, external mounting bracket, conduit opening
similar to the TE-702-B series except designed for applications
in unconditioned environments where the unit maybe subjected
to dirt, condensation, oil vapor and other contaminants.

SPECIFICATIONS:

Platinum RTD sensors:
Nickel RTD sensors: (#2)
Nickel RTD sensors: (#4)
Balco RTD sensors:
Thermistor sensors:
Probe Material:

Flange Material:
Bulkhead Fitting:

Plastic Enclosure:

Steel NEMA-1 / IP-30:
Steel NEMA-4 / IP-65:
Operating Temp:
Ambient Temp:
Warranty:

+/-0.1% @ 0 C, Alpha : 385 per DIN 43760
+/-05C @ 0 C, 5000 PPM/K T.C.R.
+/-05F@70F /21.1 C, 6000 PPM/K T.C.R.
+/-05F@70F /21.1 C, 4300 PPM/K T.C.R.
+/- 0.2 C interchangeability @ 77 F/ 0 C

1/4” / 6.3mm O.D, 0.020” / 0.5mm wall 304 Stainless Steel
Galvanized Steel

Brass with poly compression sleeve

Polycarbonate 30% glass filled, rated UL 94V-5-0
18 Ga. Galvanized Steel

18 Ga. Cold Rolled Steel, Powder coated
-40F/-40C to 210F/100C

-40F/-40C to 160F/70C

Five Years (Lifetime on Moisture Migration).

U.S. PATENT NO. 6457857, 6555748, 7036224



TE-701-A/B TE-701-C/D
- O

x 1/4" (6.3 mm)
x 1/4" (6.3 mm)

5)

9/16" Hex

TE-702-A TE-702-B/C

0 QO
X 1/4" (6.3 mm)

1/4" (6.3 mm) O.D.

5.00"
(125 mm)



ORDERING INFORMATION: TE-701

Installation Sensor* Probe Length

4 inches/100mm
6 inches/150mm
8 inches/200mm
12 inches/300mm

100 ohm Platinum RTD
1,000 ohm Nickel RTD (5000 PPM)
1,000 ohm Platinum RTD
1,000 ohm Nickel RTD (6000 PPM)
1,000 ohm Balco RTD
3 in/175mm wire leads 10,000 ohm NTC thermistor (Type 1II)
Bulkhead mount 10,000 ohm NTC thermistor (Carel)
6 ft/1.8m plenum cable 10 3,000 ohm NTC thermistor

12 10,000 ohm NTC thermistor (Type II)

13 5,000 ohm NTC thermistor

14 1,035 ohm Silicon PTC

15 100,000 ohm NTC thermistor

17 20,000 ohm NTC thermistor

18 2,252 ohm NTC thermistor

21 1,800 ohm NTC thermistor

Flange mount

3 in/175mm wire leads
Flange mount

6 ft/1.8m plenum cable
Bulkhead mount

°c o6 =W »
0N U R WN -
cow»

Example: TE-701-B-10-A: Flange mount with 6 ft cable, 3000 ohm thermistor and 4 inch probe length.

ORDERING INFORMATION: TE-702

Installation Sensor* Probe Length

A Polycarb Plastic 100 ohm Platinum RTD
Enclosure IP-54 1,000 ohm Nickel RTD (5000 PPM)
B Galvanized Steel 1,000 ohm Platinum RTD

1 4 inches/100mm
2
3
Enclosure NEMA-1/1P-30 4 1,000 ohm Nickel RTD (6000 PPM)
5
7
8

6 inches/150mm
8 inches/200mm
12 inches/300mm

Cow»>

C Painted Steel 1,000 ohm Balco RTD
Enclosure NEMA-4 / IP-65 10,000 ohm NTC thermistor (Type 1II)
10,000 ohm NTC thermistor (Carel)

10 3,000 ohm NTC thermistor
12 10,000 ohm NTC thermistor (Type II)
13 5,000 ohm NTC thermistor
14 1,035 ohm Silicon PTC
15 100,000 ohm NTC thermistor
17 20,000 ohm NTC thermistor
18 2,252 ohm NTC thermistor
21 1,800 ohm NTC thermistor

Example: TE-702-A-3-D: Polycarb plastic enclosure with 1000 ohm Platinum RTD and 12 inch probe length.
* For sensor compatibility, please refer to TI.700-10.
** For a complete Resistance vs. Temperature tables, please refer to TI.700-11.
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Pipe Temperature Sensors
Model TE-703 /704

* Four immersion thermowell installation
options — brass adapter with 304SS
probe for adjustable insertion, plastic,
galvanized steel or NEMA-4/IP-65 steel
enclosure. Four strap on surface mount
installation options — rugged 304SS
hermitically sealed probe, plastic,
galvanized steel or NEMA-4/IP-65
contact surface temperature sensors
offer the industry’s most extensive range
to satisfy all HVAC, appliance and
industrial applications.

*304 SS thin wall probe with a cold rolled
hermitically sealed end forms a monolithic
encapsulated cavity for the sensor and is
immune to failures caused by high
humidity, contamination, thermal shock
and vibration.

*More than 15 types of interchangeable NTC

thermistors, precision platinum, nickel or  Fast response brass contact sensor for
balco RTD’s are available for universal com- strap on applications is insulated from
patibility. the enclosure to provide accurate pipe

surface temperature measurement.

TE 703/704 temperature sensors offer the industry’s most extensive range of enclosure, installation
and sensor types to satisfy all HVAC, industrial and commercial applications. These revolutionary
sensors incorporate more than twenty five years of product development and experience drawn from
millions of installations world wide in all types of applications. This product and process design
combined with automated manufacturing processes yields a rugged, reliable, repeatable and stable
temperature sensor at a low cost. The only line of temperature sensors offering lifetime warranty
against moisture migration related failures.

For large volume OEM customers, TE-703/704 temperature sensors are available in many custom
configurations. Wire type, length or gage, terminals, connectors, probe lengths, enclosures options
or sensor types may be customized based on volume.

Q MAMAC SYSTEMS®
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TE-703

TE-703-A Immersion Temperature Sensor
Thermowell Adapter Mount

Incorporate a hermitically sealed 304 SS probe and a brass
adapter with a compression sleeve providing a rugged assembly
for immersion temperature sensing if field adjustable insertion
depth is desired. The brass adapter is screwed in to the thermowell,
compression sleeve is loosened, probe inserted to desired length
and the sleeve is tightened. Sensor has 6ft/1.8m plenum rated
cable for remote termination. TE-703-A sensors provide a cost
effective and reliable solution for hot/chilled water, condenser
water or low pressure steam applications which require
adjustable insertion length.

TE-703-B Immersion Temperature Sensor
Polycarb Enclosure

Corrosion free 30% glass filled polycarbonate enclosure designed
to withstand temperature extremes, mechanical shock and
vibration. 304 SS probe crimp attached to the enclosure for a
low profile mating surface. Patented locking thermowell
adapter, single screw cover attachment, are some of the features
which improve reliability and lower installation costs. TE-703-B
sensors provide a cost effective and reliable solution for
hot/chilled water, condenser water or low pressure steam
applications.

TE-703-C Immersion Temperature Sensor
Galvanized Enclosure

Industry standard NEMA-1 / [P-30 galvanized sheet metal
enclosure designed for all industrial and commercial immersion
temperature sensing applications. Hermitically sealed, fast
response 304 SS probe crimp attached to the enclosure for a low
profile mating surface. Keyed enclosure cover to swing open
without removing the screws, 1/2" conduit opening, are some of
the features which improve reliability and lower installation cost.

TE-703-D Immersion Temperature Sensor
Powder Coated Steel Enclosure

Rugged steel enclosure with welded seams, gasketted cover and
powder coated finish, rated NEMA-4 / IP-65 for harsh
environments. TE-703-D has all other features including a 304
SS probe, conduit opening similar to the TE-703-C series except
designed for applications in unconditioned environments where
the unit maybe subjected to dirt, condensation, oil vapor and
other contaminants.




TE-704

TE-704-A Surface Temperature Sensor
Strap On Probe

Incorporates a 2" 304 SS probe with a 6 ft/1.8m plenum rated
cable for pipe surface temperature sensing. Nylon ties are
provided to secure the probe to the pipe. TE-704-A provides a
cost effective and reliable solution for surface contact temperature
measurement of conditioned water pipes, low pressure steam or
refrigerant lines.

TE-704-B Surface Temperature Sensor
Polycarb Enclosure

Corrosion free 30% glass filled polycarbonate enclosure
designed to withstand temperature extremes, mechanical shock
and vibration. Fast response brass contact sensor attached to the
enclosure for a low profile mating surface, mounting bracket for
pipe clamp installation, single screw cover attachment, are some
of the features which improve reliability and lower installation
costs.

TE-704-C Surface Temperature Sensor
Galvanized Enclosure

Industry standard NEMA-1 / IP-30 galvanized sheet metal
enclosure designed for all industrial and commercial surface
temperature sensing applications. Fast response brass contact
sensor attached to the enclosure for a low profile mating surface.
Keyed enclosure cover to swing open without removing the
screws, 1/2" conduit opening, are some of the features which
improve reliability and lower installation cost.

TE-704-D Surface Temperature Sensor
Powder Coated Steel Enclosure

Rugged steel enclosure with welded seams, gasketted cover and
powder coated finish, rated NEMA-4 / IP-65 for harsh
environments. TE-704-D has all other features including a fast
response brass contact sensor, conduit opening similar to the
TE-704-C series except designed for applications in unconditioned
environments where the unit maybe subjected to dirt, condensation,
oil vapor and other contaminants.




SPECIFICATIONS:

Platinum RTD sensors:
Nickel RTD sensors: (#2)
Nickel RTD sensors: (#4)
Balco RTD sensors:
Thermistor sensors:
Probe Material:

Flange Material:
Bulkhead Fitting:

Plastic Enclosure:

Steel NEMA-1 / IP-30:
Steel NEMA-4 / IP-65:
Operating Temp:
Ambient Temp:
Warranty:

+/-0.1% @ 0 C, Alpha : 385 per DIN 43760
+/-0.5C @0 C, 5000 PPM/K T.C.R.
+/-05F@70F /21.1C, 6000 PPM/K T.C.R.
+/-05F@70F /21.1 C, 4300 PPM/K T.C.R.

+/- 0.2 C interchangeability @ 77 F/ 0 C

1/4” / 6.3mm O.D, 0.020” / 0.5mm wall 304 Stainless Steel
Galvanized Steel

Brass with poly compression sleeve

Polycarbonate 30% glass filled, rated UL 94V-5-0

18 Ga. Galvanized Steel

18 Ga. Cold Rolled Steel, Powder coated

-40F/-40C to 210F/100C
-40F/-40C to 160F/70C

Five Years (Lifetime on Moisture Migration).

U.S. PATENT NO. 6457857, 6555748, 6599012, 7036224

TE-703-A

x 1/4"(6.3 mm)

5)

9/16" Hex

TE-704-B

TE-703-B TE-703-C/D
-
x 1/4"(6.3 mm)
x 1/4" (6.3 mm) n
- /\
(62’?7?;’1)

2.00"
(50 mm)

4.00"
(100 mm)

TE-704-C/D




ORDERING INFORMATION: TE-703

Installation Sensor* Probe Length Adapter
A Immersion style 1 100 ohm Platinum RTD A 4 inches/100mm 1 1/8"NPT
With adapter 2 1,000 ohm Nickel RTD (5000 PPM) B 6 inches/150mm 2 1/4" NPT
B Polycarb Plastic 3 1,000 ohm Platinum RTD C 8 inches/200mm 3 1/2"NPT
Enclosure IP-54 4 1,000 ohm Nickel RTD (6000 PPM)
C Galvanized Steel 5 1,000 ohm Balco RTD
Enclosure NEMA-1 /1P-30 7 10,000 ohm NTC therm. (Type III)
D Painted Steel 8 10,000 ohm NTC therm. (Carel)

Enclosure NEMA-4 /1P-65 10 3,000 ohm NTC therm.
12 10,000 ohm NTC therm. (Type II)
13 5,000 ohm NTC therm.
14 1,035 ohm Silicon PTC
15 100,000 ohm NTC therm.
17 20,000 ohm NTC therm.
18 2,252 ohm NTC therm.
21 1,800 ohm NTC therm.

Example: TE-703-A-10-A-3: Immersion style with 1/2" adapter, 3000 ohm thermistor and 4 inch probe.
Example: TE-703-D-10-C-2: NEMA-4 enclosure, 3000 ohm thermistor, 8 inch probe and 1/4" NPT brass fitting.

ORDERING INFORMATION: TE-704

Installation Sensor*
A Surface Mount 1 100 ohm Platinum RTD

Strap-on 2 1,000 ohm Nickel RTD (5000 PPM)
B  Polycarb Plastic 3 1,000 ohm Platinum RTD

Enclosure [P-54 4 1,000 ohm Nickel RTD (6000 PPM)
C  Galvanized Steel 5 1,000 ohm Balco RTD

Enclosure NEMA-1 / IP-30 7 10,000 ohm NTC therm. (Type III)
D  Painted Steel 8 10,000 ohm NTC therm. (Carel)

Enclosure NEMA-4 / IP-65 10 3,000 ohm NTC therm.
12 10,000 ohm NTC therm. (Type II)
13 5,000 ohm NTC therm.
14 1,035 ohm Silicon PTC
15 100,000 ohm NTC therm.
17 20,000 ohm NTC therm.
18 2,252 ohm NTC therm.
21 1,800 ohm NTC therm.

Example: TE-704-C-1: NEMA-1 enclosure with 100 ohm Platinum RTD surface mount sensor.

* For sensor compatibility, please refer to T1.700-10.
** For a complete Resistance vs Temperature tables, please refer to TI.700-11.
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Flexible Averaging Temp Sensor
Model TE-707 RoHS

Two probe construction options - plenum
rated cable or metallic armored cable.

Sensor nodes are moisture sealed with a
patented process to handle condensation

and contaminants.

*  An aluminum bracket is crimped over
the sensing modules to stress relief the
assembly to withstand installation and
operational physical abuse.

» Available with polycarb, galvanized steel
or NEMA-4 / IP-65 powder coated
steel enclosure to cover all applications.

* More than 15 types of interchangeable
NTC thermistors, precision platinum,
nickel or balco RTDs are available for
universal compatibility.

TE-707 flexible averaging temperature sensors offer many benefits over
rigid tubular sensors. Rigid sensors have to be uncoiled and then bent into
position using a tube bender. If kinked, moisture will enter, condense and
cause intermittent shorts. Flexible sensors are easy to install and are moisture
sealed. Just clip or tie directly to the heat exchanger, coil or duct. Unlike tube
averaging sensors, the sensing nodes in flexible cable are clearly identified and
can be positioned to correctly average the temperature across the face of the
coil or duct. The sensing elements in rigid tubular averaging sensors are not
in contact with the tube and may have an air gap resulting in slow response
time. The sensing nodes in flexible averaging sensors have a thin protective
sheath directly in contact to the sensing element resulting in an extremely fast
response time thus eliminating false freeze stat trips.

© MAMACG SYSTEMS
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TE-707

Flexible Plenum Cable Duct
Averaging Temp Sensor

The TE-707 Plenum Cable averaging temperature sensor
incorporates four equally spaced sensor modules intercon-
nected with a UL listed CL3P plenum rated cable. The sensor
nodes are moisture sealed with epoxy encapsulation and
protected by a polyolefin sheath to provide a rugged and
reliable assembly.

Sensor modules are mechanically protected against flex and
physical abuse with an aluminum clip which is crimped across
the module to form a bridge to stress relieve the assembly.
The averaging temp sensor incorporates four even spaced
sensor modules over 6, 12 or 24 ft / 1.8, 3.6, or 7.2 meter
lengths to handle any size duct or plenum.

Available with polycarb, galvanized steel or NEMA-4 / IP-65
powder coated steel enclosure to cover all applications.

Flexible Armored Cable Duct
Averaging Temp Sensor

The TE-707 Armored Cable averaging temperature sensors
incorporate the same plenum cable sensors except the assem-
bly is protected with a woven metallic sheath to enhance
ruggedness and to improve thermal conductivity across the
four sensing modules. 384 monolithic 32 gauge tin plated
copper fibers are woven into a continuous metallic sheath
over the plenum rated, moisture sealed, averaging cable tem-
perature sensor.

The metallic woven sheath is secured to the cable sensor ends
and all installation and operational stress or pull force is
absorbed by the 384 copper fibers resulting in a very rugged
flexible sensor. Tin plated copper fibers provide excellent ther-
mal conductivity across the length of the flexible sensor and
bridging clips across the sensing modules support the assem-
bly against flex and mechanical abuse. The averaging temp
sensor incorporates four even spaced sensor modules over 6,
12 or 24 ft / 1.8, 3.6, or 7.2 meter lengths.




SPECIFICATIONS:

Platinum RTD sensors:
Nickel RTD sensors: (#2)
Nickel RTD sensors: (#4)
Balco RTD sensors:
Operating Temp:
Thermistor sensors:
Plastic Enclosure:

Steel NEMA-1 / IP-30:
Steel NEMA-4 / IP-65:
Warranty:

EMC Conformance:

TE-707

+/-0.1% @ 0 C, Alpha : 385 per DIN 43760
+/-0.5C@ 0 C, 5000 PPM/K T.C.R.
+/-05F@70F/21.1C, 6000 PPM/K T.C.R.
+/-05F@70F/21.1C, 4300 PPM/K T.C.R.
-40F-200F (40 C-93 Q)

+/- 0.2 C interchangeabiltiy @ 77 F / 25 C
Polycarbonate 30% glass filled, rated UL 94V-5-0
18 Ga. Galvanized Steel

18 Ga. Cold Rolled Steel, Powder coated

Five Years (Lifetime on Moisture Migration)

EN 55022, 55024, 61000-3-3, 61000-4-2, 3,4, 5,6 & 11

RoHS Compliant

Covered under: U.S. PATENT NO. 6592254, 7465087

ORDERING INFORMATION: TE-707-

Installation Sensor* Probe Length Probe Type
A Polycarb Plastic 1 100 ohm Platinum RTD A 6feet/1.8m 1 Plenum cable
Enclosure 2 1,000 ohm Nickel RTD (5000 PPM) B 12 feet / 3.6m 2 Armored cable
B Galvanized Steel 3 1,000 ohm Platinum RTD C 24feet/7.2m
Enclosure 4q 1,000 ohm Nickel RTD (6000 PPM) ’
NEMA-1/IP-30 5 1,000 ohm Balco RTD
C Painted Steel 7 10,000 ohm NTC thermistor (Type III)
Enclosure 8 10,000 ohm NTC thermistor (Carel)
NEMA-4/IP-65 10 3,000 ohm NTC thermistor
12 10,000 ohm NTC thermistor (Type II)
13 5,000 ohm NTC thermistor
14 1,035 ohm Silicon PTC
15 100,000 ohm NTC thermistor
17 20,000 ohm NTC thermistor
18 2,252 ohm NTC thermistor
21 1,800 ohm NTC thermistor

Example: TE-707-B-10-B-1: Duct averaging sensor, 12 feet flexible plenum cable, 3000 ohm thermistor,
NEMA-1 enclosure.

* For sensor compatibility, please refer to T1.700-10.

** For a complete Resistance vs. Temperature tables, please refer to TI1.700-11.



TE-707

TE-707-A TE-707-B/C

2.00"
1.20" (50 mm)

(30 mm)

(120 mm)
5.00"
(125 mm)

WARRANTY: MAMAC Systems, Inc. warrants its products to be free of defects in material and workmanship for a
period of five (5) years from date of shipment. If a unit is malfunctioning, it must be returned to the factory for evalua-
tion. A return authorization number (RMA) will be issued by the customer service department and this number must be
written or prominently displayed on the shipping boxes and all related documents. The defective part should be
shipped freight pre-paid to the factory. Upon examination by MAMAC Systems, Inc., if the unit is found to be defec-
tive, it will be repaired or replaced at no charge to the customer. However, this warranty is void if the unit shows
evidence of being tampered with, damaged during installation, misapplied, misused, or used in any other operating
condition outside of the unit’s published specifications.

MAMAC Systems, Inc. makes no other warranties or representations of any kind whatsoever,
expressed or implied, except that of title. All implied warranties including any warranty of merchant-
ability and fitness for a particular purpose are hereby disclaimed. User is responsible to determine
suitability for intended use.

LIMITATIONS OF LIABILITY: The remedies of buyer set forth herein are exclusive and the total liability of
MAMAC Systems, Inc. with respect to this order, whether based on contract, warranty, negligence, indemnification,
strict liability or otherwise, shall not exceed the purchase price of the product upon which liability is based. In no event
shall MAMAC Systems, Inc. be liable for consequential, incidental or special damages. MAMAC Systems,
Inc. reserves the right to change any specifications without notice to improve performance, reliability, or function of
our products.

Every precaution for accuracy has been taken in the preparation of this manual, however, MAMAC Systems, Inc.
neither assumes responsibility for any omissions or errors that may appear nor assumes liability for any damages that
result from the use of the product in accordance with the information contained in the manual.
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SCD Series
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Input Voltage ... .. .. 24 Vac, 20 to 36 Vdc Class 2
Analog Output. . ... .. 4-20mA (clipped & capped)/
0-5VDC/0-10VDC (selectable)
...... 20-36VDC 40mA avg.,

SPECIFICATIONS

Sensor Current Draw

105mA max.

24VAC 50mA avg., 150mA max.

Operating Temperature Range . .. .. .. .. 0°to 50°C
(32° to 122°F)

Operating Humidity Range . ............. 0-95%

(noncondensing)

Housing Material .. ... .. High impact ABS plastic

CO2 Transmitter

Sensor Type ... .. Non-dispersive infrared (NDIR),

diffusion sampling
OutputRange . ................... 0-2000 ppm
Accuracy ........ +1.5% of measurement range

+2% of measured value™*
Repeatability . . =20 ppm =1% of measured value
Response Time . .......... <60 seconds for 90%
step change
RH Transmitter
HS Sensor . .. Digitally profiled thin-film capacitive
(82-bit mathematics); U.S. Patent 5,844,138

Accuracy . . . . .. +2% from 10 to 80% RH @ 25°C;
Hysteresis . ............. ... ... 1.5% typical
Linearity. ........... Included in Accuracy spec.

Stability =1% @ 20°C (68°F) annually, for two years
OutputRange .................. 0to 100% RH
Temperature Coefficient ... =0.1% RH/°C above or
below 25°C (typical)

Schneider Electric’s SCD series of duct mount
sensors measure the levels of CO2, RH (if equipped)
and temperature of air inside a duct. The CO2 sensor
employs the Automatic Baseline Calibration (ABC)
feature which enables the sensor to operate within
accuracy specifications for the calibration interval of 5
vears. The temperature element is warranted to meet
accuracy specifications for a period of 5 years. RH
equipped models of the SCD feature a replaceable
humidity element that is warranted to meet accuracy
specifications for a period of 1 year, HS2NX and
HS2XX replaceable humidity elements are available
through Schneider Electric. To maintain accurate
functionality, keep all vents clear and free of dust,
debris, etc.

Temperature
SensorType ... Thermistor
Accuracy ...l +0.5°C (£ 1°F) typical

Relay Contacts:
1FormC ...... 1A@30VDC, resistive; 30W max.

Specified accuracy with 24VDC supplied power with
rising humidity.

EMC Conformance:

.................... EN 6100-6-3: 2007 Class B
.................... EN 61326-1: 2006 Class B
.......................... EN61000-6-2: 2005
* Accuracy is specified at NTP (20°C at 101.3 kPa).

In the event that validation gas is required, the accuracy

of validation gas mixture must be added to the sensor
specified accuracy for absolute measurements.

fDIMENSIONS

| 6.7"
‘ (170 mm)

C—— ———

10.2"
(259 mm)

- SCI‘éElectric

neider
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rINSTALLATION
1. Choose a location to mount the sensor. The centerline of the housing must

be parallel to the direction of air flow in the duct.
SEensor.

is perpendicular to the air flow.

. Use the mounting diagram to drill four holes in the duct for securing the
. Insert the probe into the hole. Rotate the housing so that the widest surface

. Attach the sensor to the duct using sheet metal screws. Make sure that the

gasket on the back of the housing is compressed between the housing and

the duct for a secure fit.
Wire the device. See Wiring section.

6. Configure the system using configuration section.

6.7"

(170mm)

1" diameter

.

n yp
U
-

(25 mm)

L o3
(7 mm)
bp

57

(144 mm)

Rotate the duct probe
5o the channeled side is
perpendicular to the
air flow of the duct

\_

-

\_

WIRING, RELAY, AND DIP SWITCH
SETTINGS
1. Feed control wire through grommeted

compression fitting on the bottom of the
housing.

. Remove terminal blocks by pulling the

assemblies away from the main board.

. Connect wires as shown and push terminal

pblocks back in to black receptacles.

. Tighten compression fitting around control wire

until sealed.

. Refer to specifications for power requirements

and relay rating.

. Select mA or Volt output using selector switch.,
. If Volt output is selected, select 8V (0-5VDC) or

10V (0-10VDC) using switch 1 on the 4 throw
dipswitch.

. Select a relay setpoint of 800, 1000 or

1200PPM of CO2 using switch 2 and 3 on the
4 throw dipswitch (see setpoint diagram for
dipswitch settings).

. Select deadband of 50PPM or 100PPM using

switch 4 on the 4 throw dipswitch. This setting
allows for additional flexibility when using the
relay setpoint. The actual relay trip point is the
setpoint PPM =+ the deadband PPM. Example:
If the relay setpoint is set for T000PPM and the
deadband is set for 50PPM, with dropping CO,
levels the relay will trip at 950PPM (1000PPM —
50PPM), with rising CO, levels the relay wil trip
at 1050 ppm (1T000PPM + 50PPM).

Enter
DIP Switches

50 PPM

[eYeXo)e)

_ ’%

Deadband Voltage Range

<| 100PPM —

I —

[ [
5 - 0V |3 -] 5V

Setpoint

- | - | C—J-

[ W~ (I 1~ [ M~

[ M~ [ W~ (I I~

s I-| |8 ___1-| |81~

800 PPM 1000 PPM 1200 PPM

T /& Observe handling precautions for static sensitive
dewces to avoid damage to the circuitry which
would not be covered under the factory warranty.

Schneider Electric Telephone Europe: Malmo, Sweden +46 40 38 68 50 Telephone Asia Pacific: Singapore +65 6776 3166 www.schneider-electric.com

03-00142-02-en

October 2011
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(CALIBRATION PROCESS )

1. Remove cover and connect gas cylinder
hose to the plastic port located on sensing
module. Note: only connect one sensor to the
calibration gas cylinder at a time.

2. Set DIP switches 2 and 3 to the ON position
o enable calibration.

3. Start flowing nitrogen gas (O ppm CO,). Use a
flow rate of 0.3 to 0.5 liter/minute.

4, Push and hold Enter button until red LED lights
up.

5. Cadlibrate until red LED turns off (approximately
5 min). Unit will return to normal operation
when finished. Retun DIP switches to Setpoint
position (see Wiring, Relay, and DIP Switch
Settings section) when calibration is complete.

[

Calibration Enable
DIP switch setting ”
(I ]~
31—

Connect hose
here

Push and hold
button until red
LED lights up.

Red LED

rABC CALIBRATION ALGORITHM: )
ABC (Automatic Baseline Calibration) is a patented self-calibration feature

that automatically adjusts the CO2 sensor to compensate for drift. When

ABC is enabled, the sensor records the lowest reading within every 24-hour
interval and compares these values over a running 7-day or 28-day period. If a
slatistically significant amount of drift is detecled, the ABC applies an automatic
correction factor. This enables the sensor to operate within specifications for
the 5-year calibration interval.

ABC Settings
ON LOW OFF
ON ON ON
Low Low Low
OFF OFF OFF

ON POSITION. Recommended Setting. Use the ON setting for applications where the
puilding is unoccupied within a 24-hour timeframe.

LOW POSITION. Use the LOW setting for buildings occupied 24 hours a day.
OFF POSITION. Not Recommended.
NOTE: After changing the ABC settings, power cycle the unit for changes to take effect.

\. Y,

rHUMIDITY SENSOR REPLACEMENT )

SCD models with optional RH have replaceable humidity sensors.

To Replace Humidity

Sensor:

1. Power down unit

2. Remove SCD from duct
to access probe tip.

3. Open tip of duct probe

4. Slide old HS sensor off
pins

5. Slide new HS sensor
onto pins.

6. Re-install SCD in duct
and re-secure with
screws provided.

(. Power unit back on J

Lift to open
tip of probe

HS Sensor

OUTPUT SCALING
Output scaling: 0-2000 ppm

CO2ppm 0-5Volt 0-10 Volt mA
Output Output Output
Outside 300-500 0.75t101.25 [15t025 6.4108
Over- Under 600 under 1.5 Under 3 Under 8.8
Ventilated

\_

J

© 2011 Schneider Electric. All rights reserved.
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[ Field Devices Europe ] SCD

AVAILABLE PRODUCTS

Part Number Model Number Duct Mounted CO2 Sensor with

Temp 2% RH LCD System
51562300000 SCD110 X Vista 1.8K
5162302000 SCD110-D X X Vista 1.8K
51562304000 SCD110-H X X Vista 1.8K
51562306000 SCD110-D-H X X X Vista 1.8K
51562308000 SCD210 X I/NET 10K T2
5152310000 SCD210-D X X I/NET 10K T2
5162312000 SCD210-H X X I/NET 10K T2
5162314000 SCD210-D-H X X X I/NET 10K T2
51562316000 SCD510 X Continuum 10K T3
51562318000 SCD510-D X X Continuum 10K T3
51562320000 SCD510-H X X Continuum 10K T3
5162322000 SCD510-D-H X X X Continuum 10K T3
5162324000 SCD610 X Satchwell 10K T3 Resistor/Shunt
5162326000 SCD610-D X X Satchwell 10K T3 Resistor/Shunt
5162328000 SCD610-H X X Satchwell 10K T3 Resistor/Shunt
5162330000 SCD610-D-H X X X Satchwell 10K T3 Resistor/Shunt
5162332000 SCD810 X I/A 10K T3 w/Shunt
51562334000 SCD810-D X X I/A TOK T3 w/Shunt
51562336000 SCD810-H X X I/A TOK T3 w/Shunt
5152338000 SCD810-D-H X X X I/A TOK T3 w/Shunt
5152339010 HS2NX Replaceable RH Element, 2%, NIST.
5152339000 HS2XX Replaceable RH Element, 2%.

THERMISTOR TABLE
°C °F Vista1.8K I/NET10K T2 | Continuum10K T3 | Satchwell 10K T3 I/A10K T3
w/Resistor & Shunt | w/Shunt

-50 -58 82,207 692,644 447,497 9,781 10,736
-40 -40 42,848 344,702 242,699 9,604 10,623
-30 -22 23,5683 180,148 136,484 9,318 10,180
-20 -4 13,685 98,324 79,472 8,884 9,663
-10 14 8,167 55,786 47,772 8,272 8,941
0 32 5,096 32,773 29,575 7,480 8,018
5 41 4,077 25,456 23,504 7,024 7,493
10 50 3,287 19,931 18,809 6,541 6,941
15 59 2,671 156,725 15,146 6,039 6,372
20 68 2,185 12,497 12,271 5,630 5,800
25 7 1,800 10,000 10,000 5,025 5,238
30 86 1,492 8,055 8,195 4,634 4,696
35 95 1,245 6,628 6,752 4,066 4,184
40 104 1,044 5,323 5,692 3,627 3,707
45 113 881 4,365 4,655 3,222 3,271
50 122 747 3,699 3,893 2,854 2,875

Schneider Electric Telephone Europe: Malmo, Sweden +46 40 38 68 50 Telephone Asia Pacific: Singapore +65 6776 3166 www.schneider-electric.com

03-00142-02-en

October 2011
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HxOO SERIES VERIS INDUSTRIES
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TURN-ON!

DESCRIPTION

Hawkeye x00 on/off current switches provide a cost-effective solution for
monitoring status on unit vents, exhaust fans, recirculation pumps, and other fixed
loads where belt loss is not a concern.

Veris has applied new technology to the H300, H600, and H800 models to achieve
impressive improvement in turn-on levels. The Hawkeye H300 and H600 now have
the lowest turn-on current in the industry at a mere 150mA!

APPLICATIONS

@ Monitoring status of electrical loads

@ Monitoring direct-drive units, exhaust fans, pumps, process motors, and other
fixed loads

@ \Verifying lighting run times

Q}\T SEN. sy,

E
‘«%THE o &
ADEPROOF OQ?\’

Maximize Reliability
Minimize Installed Cost

Il
(113

SPECIFICATIONS

Sensor Power (N.0. Models)

FEATURES

@ More reliable for status than relays across auxiliary contacts

® Ideal for direct-drive units, unit vents, fan coil units, exhaust fans, and other
fixed loads

@ Great for lighting status—less expensive than 277V relays

® Low 0.15 A turn-on (H300 and H600)...ideal for small exhaust fans (not intended
to detect belt loss)

@ Removable mounting bracket provides installation flexibility

@ Bracket on H900 can be installed in three different configurations...installer
convenience

@ Split-core H300, H600, and H900 for fast retrofit installation

@ Minisolid-core H800 and micro split-core H300 fit in tight enclosures...
saves valuable panel space

® 100% solid-state, no moving parts to fail
@ Polarity insensitive output
® 5-year warranty

Induced from monitored current

Insulation Class 600VACRMS (UL), 300VACRMS (CE)
Frequency Range 50/60 Hz
Temperature Range H800, H80ONC, H300, H900: -15° to 60°C (5° to 140°F)
H600: -15° to 40°C (5° to 104°F) (to 200A); -15° to 60°C (5° to 140°F) (to 150A)

H800HV: -40° to 50°C (-40° to 122°F) (to 200A); -40° to 75°C (-40° to 167°F) (to 100A, & 0.25A status output)

Humidity Range 10-90% RH non-condensing

Sensor Power (N.C. Models)

5-30VDC, permanently connected

Off State Leakage (N.C. Models)

34uA@5VDC, 200pA@30VDC

On State Voltage Drop (N.C. Models)

1.9VDC (max.) @0.1A

Terminal Block Maximum Wire Size

14 AWG (16 AWG for H300)

Terminal Block Torque (nominal)

4in-Ibs (7 in-Ibs for H300)

Agency Approvals

UL 508 open device listing; CE:EN61010-1:2001-02, CAT Ill, deg. 2, basicinsulation

Do not use the LED status indicators as evidence of applied voltage.

800.354.8556 +1 503.598.4564

www.veris.com

VERIS \¢
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HQO001753.A 01121
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+1 503.598.4564

DIMENSIONAL DRAWINGS

H300

Removable Mounting Bracket

[ s

H600

Removable Mounting Bracket

www.veris.com

VERIS \¢

INDUSTRIES W'

H800, H800HV, H800NC

Removable/Adjustable Mounting Bracket
L

03"
(8 mm)
6 AWG max. 1.6"
(40 mm)
2.5"*
(64 mm)
— edam —] - )
$0.18"(x2) 7] i 0.4"x0.2
(5mm) i (10 mm x5 mm) 1"
Slot (ZX) (54 mm)
[ 0.6" \ ———— v 17
(15 mm) \ 10m e (3mm) —>
& O gomm)  MANOL e
\ 18" | G Slot (x2) 1y
| L — 5 ‘T ) D |7mm)
(74 mm) - — t
(89 mm) ! L 23"
* Terminal block may extend up to 1/8" over the height dimensions shown. ! (58 mm)
H900
APPLICATION/WIRING DIAGRAM Removableounting Bracket.
. Bracket can
Unit Vent Heater Control be mounted
BUILDING AUTOMATION % on three sides
CONTROLLER 17 for added
:gl‘;\:f& — (26 mm) ﬂ ) installation 0
**31" ) flexibility.
oI (79 mm) ‘Q Z
[ 4
Self-gripping Iris o
: ] :
28 | —
(70 mm) Y y 4
" j 147 o
003 i 36mm) >
(8 mm) i
\ ‘ 25" I ‘ A ;
§ 30" (64 mm) N w
N [ (76 mm) [ o
N (=
N =
N o
UNIT VENT HEATER
C € c N
il
ORDERING INFORMATION Ersoec Compliant
MODEL AMPERAGE RANGE STATUS OUTPUT (max.) TRIP POINT HOUSING UL CE  RoHS
H300 0.15 - 60A N.0. 1.0A@30VAC/DC 0.15A or less Split-core () Q' ()
H600 0.15 - 200A N.0. 1.0A@30VAC/DC 0.15A or less Split-core Q' [ ) [ )
H800 0.25-200A N.0. 1.0A@30VAC/DC 0.25A or less Solid-core Q' [ ) [ )
HB80ONC | 0.5-200A N.C.0.1A@30VDC 0.5A or less Solid-core Q' ()
) ! Listed for use on 75°Cinsulated conductors.
_ : 3
H800HV | 0.75-200A N.0. 0.5A@250VAC/DC 0.75A or less Solid-core [ ) 2 Product provides functional insulation only.
H900 1.5-200A N.0. 1.0A@30VAC/DC 1.5A or less Split-core [ ) [ ) 3 Listed for use on 90°Cinsulated conductors.
ACCESSORIES

DIN Rail Clip Set (AHOT, AH27)

DIN Rail (AV01) and DIN Stop Clip (AV02)

HQO001753.A 01121

N i

Q AHOT .
AH27 e ll







[EPx Series ]

Digital Pressure Transducer
Dry Media

Quick Install

Plan the installation. Panel or duct mount?.

2. For duct mounting, thread the probe into the rear of the
device housing.

3. Configure the internal tubing for the selected installation
method.

4. Mount the housing vertically.

5.  Attach pilot tubing.

RN

Accessories

AA54 Duct Probe Replacement Kit

Installation Instructions

NOTICE

e This product is not intended for life or safety applications.

e Do not install this product in hazardous or classified locations.

e Read and understand the instructions before installing this
product.

e Turn off all power supplying equipment before working on it.

e  The installer is responsible for conformance to all applicable
codes.

Product Identification

Endlosure Range Locai Display
P[]
= Duct 101 = 0-1"W.C/0-250Pa Blank = Ho Display
P = Panel 102 = 0-10°W.C 0-2.500kPa  -LCD=LCD Display
Enclosure Range Local Display
v T ]
=Universal =0-10"Y.C./0-2.500kPa Blank = Mo Display

-LCD= LD Display

27
(55 mm)
}
B 1) B
3 . B ‘
e a0
il IJIf?nm.\ (304 mm) |
|
— = m——
f : \ Mire Hrabe i foctn-ioskaliad an the FN ann inchiden
—T— — ottt fectone Mistollea on the D0 moaels, Bo prode s

srichiectedl v e EPP imoglets,
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[ EPx Series ] Digital Pressure Transducer Dry Media

N

SPECIFICATIONS

Media Compatibility
Dry air or inert gas

Pressure Ranges - all switch selectable
EPD101/EPP101:  Unidirectional: 0.1/0.25/0.5/1.0" W.C. F.S
Bidirectional: £0.1/+0.25/+0.5/+1.0" W.C. F.S.
Unidirectional: 25 Pa/50 Pa/100 Pa/250 Pa, F.S.
Bidirectional: +25 Pa/+50 Pa/+100 Pa/+250 Pa, F.S.

EPD102/EPP102: Unidirectional: 1.0/2.5/5.0/10" W.C. F.S
Bidirectional: £1.0/+2.5/+5.0/+10" W.C. F.S
Unidirectional: 0.250 kPa/0.500 kPa/1.000 kPa/2.500 kPa, F.S.
Bidirectional: +0.250 kPa/+0.500 kPa/+1.000 kPa/+2.500 kPa, F.S.

EPU105: Unidirectional: 0.1/0.25/0.5/1.0/2.5/5.0/10" W.C. F.S
Bidirectional: +0.1/0.25/0.5/1.0/2.5/5.0/10" W.C. F.S
Unidirectional: 25 Pa/50 Pa/100 Pa/250 Pa/ 0.5kPa/1.0kPa/2.5kPa, F.S.
Bidirectional: +25 Pa/50 Pa/100 Pa/250 Pa/ 0.5kPa/1.0kPa/2.5kPa, F.S.

Response Time Zero Adjust
Standard: T95 in 20 sec.; Pushbutton aut-zero and digital input (2-pos
Fast: T95 in 2 sec. jumper selectable terminal block)

Mode Operating Environment
Unidirectional or bidirectional, jumper selectable 0-60°C (32 to 140°F); 0 to 90% RH

non-condensing
Proof Pressure
3 psid (20.6 kPa) Fittings
Brass barb; 0.24" (6.1 mm) O.D.
Burst Pressure
5 pisd (34.5 kPa) Physical
UL 94 V-O Fire Retardant ABS

Accuracy
+1% F.S (combined linearity and hysterisis) ELECTRICAL
Input Power
Temperature Effect 12-30 Vdc or 24 Vac nominal
1" (250Pa) models: 0.05%/°C;
10" (2.5 kPa) models: 0.01%/°C. Output

Field selectable: 2-wire, loop-powered 4-20 mA (DC
only, clipped and capped), or 3-wire 0-5V/0-10 V

(Relative to 25°C) 0 to 50°C (32 to 122°F)

Zero Drift (1-year)
1" (250Pa) models: 2.0% max.
10" (2.5 kPa) models: 0.5% max.

EMC Conformances: EN 61000-6-3:2007 Class B, EN 61000-6-1:2001, EN 67000-3-2:2000, EN 671000-3-3:2001,
EMC Test Methods: CISPR 22:1997 (Amended A1:2000, Class B A2:2002), IEC 61000-4-2:2002, IEC 61000-4-
3:2006, IEC 61000-4-4:2004, IEC 61000-4-5:2001, IEC 61000-4-6:2004, IEC 61000-4-8:2001, IEC 61000-4-
11:2004, EMC Special Note: Connect this product to a DC distribution network or an AC/DC power adaptor with
proper SURGE PROTECTION (EN 61000-6-1:2001 specification requirement).

Schneider Electric 1354 Clifford Ave. Loves Park, IL 61111 1-888-444-1311 www.schneider-electric.com

F-27550-1

June 2010 dI

© 2010 Schneider Electric. All rights reserved.



[EPx Series ] Digital Pressure Transducer Dry Media

INSTALLATION

1.
2.

Plan the installation. Panel or duct mount?

For duct mount applications, thread the probe into

the back of the device housing.

Configure the internal tubing for the selected

installation method as shown below. Use the larger

diameter tubing for the duct mount configuration.

Mount the transducer (see Figure 2). Position

transducer vertically.

Determine length of pilot tubing needed.

Tubing for Duct Mount Tubing for Panel Mount
'4 N 4 ™
[CCO0] [COCO]
R\
\/ . |

. 4 tse the — \ #
Larger diameter tube front barb Smatter diameter tube
for duct configuration for panef configuration

FIGURE 1 - TUBING INSTALLATION

Panel Installation

FIGURE 3 - STATIC PRESSURE

Schneider Electric 1354 Clifford Ave. Loves Park, IL 61111

F-27550-1

a0

FIGURE 2 - SCREW HOLE MOUNTING

Panel Installation

FILTER
e

FILTER

FIGURE 4 - DIFFERENTIAL PRESSURE

1-888-444-1311

"1 Duct Installation

www.schneider-electric.com

June 2010 d

© 2010 Schneider Electric. All rights reserved.



[EPx Series ]

WIRING & CONFIGURATION
1. Connect transmitter to control system and power supply as Hﬁ ‘I 000
indicated in Figures 5 and 6. WARNING: ' Respie
Options: Connect ZERO terminals to digital output (contact 3‘”}“ i s T2
closure) of control system. tfﬂift,ggt terminalf _ 7 Wt
2. Use switch to select voltage (V) or current (mA) mode. Permanent daage E ' w2
3. Set jumpers. willresult ~ g§ vt Pt
Jumper JP4: Select 0-10V or 0-5V output span. (Voltage A 258 e
mode only). eeeadl I
Jumper JP5: Select birectional or unidirectional mode. . awEes
Jumper JP7: Select inches W.C. or Pascal scale.
Jumper JP8: Select fast or standard response time. Digital [ @ >
4. Align the arrow (not the slot) on the rotary switch to desired Output | @ [
full-scale range. LCD models will momentarily indicate DIGITAL CONTROL
selected range. Return @
8 ¥+ .——r

OPERATION

IMPORTANT: EPD/EPU Series employ ceramic capacitive sensors
and sophisticated temerature compensation circuitry. Sensor
achieves best accuracy after initial warm-up period. During the
first few minutes of operation, readings at zero pressure and
lowest pressure ranges will erroneous. Following this initial warm- 250

up period, PX Series will maintain specified accuracy and stability. . 1 .000

FIGURE 5 -TWO-WIRE, 4 TO 20 MA,WIRING DIAGRAM

RESPONSE
FASTSTR
1P EE

LCD DISPLAY: Display momentarily indicates range “SET" when

LHITS
INWELC /P

selection is made. Pressure is normally indicated on display. Units o i v EE
are in inches water column (W.C.), Pascals (Pa) or kilopascals (kPa) ég m'\.; Hone
as indicated on the display. Display shows OVER when pressure is §§§ i Moo
£ 3 S MRO
overrange. X m|:.-|m %
UTPUT IR
ZERO: Press and hold the ZERO pushbutton for 2 seconds or
provide contact closure on “AUX ZERO" terminal to automatically
reset output and display to zero pressure. To protect the unit Digital [ @ ——
from accidental zero, this feature is enabled only when detected Ouiput | @ S
pressure is within about 0.1 W.C. (25Pa) of factory calibration. DIGITAL COMTROL
YIN @ =+
-]
RANGE SELECTION GUIDE
EPP101/ EPP102/EPD102 EPU105 mmum" F
EPD101 VAT

Rotary | Inches | Pascal |Inches | Pascal |Inches | Pascal =

Switch | W.C. W.C. W.C.

Position FIGURE 5 -THREE-WIRE, 0-5V/0-10V,WIRING DIAGRAM

0 0.1 25 1 250 0.1 25

1 0.25 50 1 250 0.25 50

2 0.5 100 1 250 0.5 100

3 1 250 1 250 1 250

4 1 250 2.5 0.5kPa | 2.5 0.5 kPa

5 1 250 5 1 kPa 5 1 kPa

6 1 250 10 2.5kPa |10 2.5 kPa

7 1 250 10 2.5kPa |10 2.5 kPa

On October 1st, 2009, TAC became the Buildings business of its parent company Schneider Electric. This document reflects the visual identity of Schneider Electric,
however there remains references to TAC as a corporate brand in the body copy. As each document is updated, the body copy will be changed to reflect appropriate

corporate brand changes.

Schneider Electric 1354 Clifford Ave. Loves Park, IL 61111 1-888-444-1311 www.schneider-electric.com
F-27550-1 June 2010 dI

© 2010 Schneider Electric. All rights reserved.



PRESSURE

STAINLESS STEEL PRESSURE TRANSMITTER
PSS2 SERIES

DESCRIPTION : = I(e!/e/)

The Kele PSS2 Series Stainless Steel Pressure / T
Transmitter is highly accurate and compact, which makes f

it ideal for HVAC, building automation, and process gauge i
pressure applications. A splash-proof Packard-type electrical

connector is provided for ease of installation. Eleven standard Y
ranges are available for a wide variety of applications. .

FEATURES pSS2
Splash-proof, plug-in electrical connector

For steam, water, glycol, refrigerant, and more
4-20 mA output

304L/316L stainless steel wetted parts

Wide range of pressures

High overpressure capability

PSS2 with optional
enclosure and gauge

SPECIFICATIONS

Ll
(@< | Supply Voltage 8-30 VDC Media Compatibility Fluids compatible with brass, 304L
a Signal Output 4-20 mA and 316 stainless steel
m Maximum Output Response Time <1ms
g Impedance 800Q @ 24 VDC Operating Temperature -40° to 221°F (-40° to 105°C)
Accuracy Models > 75 psi <0.5% of span Process Connection 1/8" MNPT, 316 stainless steel
Models < 50 psi <1.0% of span Wiring Terminations  Splash-proof Packard connector, 16
Stability <0.25% of span/year AWG cable, 36" length
Thermal Effect -40° to 221°F (-40° to 105°C), <0.5% | Dimensions Enclosure: 5.11"H x 5.11"W x 2.95"D
FS (13.0x 13.0 x 7.5 cm)
Overpressure 3x range Weight 4.4 oz (125 g) with 36" cable
Burst Pressure 5x range Warranty 1 year
Measurement Range  0-15 psi to 0-1000 psi

DIMENSIONS WIRING
in 36 (91) in
24VDC
(cm) 16 WG Cable Power (= -
(cm) Supply © O“‘?O’"A
Signal
@ (red) 1 ( (white) @
_086dia
2.6
3.5 (6.60) (22)
(8.89)
e 0.86 Hex [ ]
% — (2.2)
f
V E-1mNeT

© 2012 Kele, Inc. All rights reserved. The Kele name and logo are registered trademarks of Kele, Inc. January 20]2




PRESSURE

STAINLESS STEEL PRESSURE TRANSMITTER
PSS2 SERIES

INSTALLATION

Mount the PSS2 Series in a manner that protects it from steam or temperatures outside of its operating range. A Model PT
steam pigtail syphon must be installed in all applications where steam is to be monitored. When monitoring the pressure of a
medium that is above or below the temperature operating range of the transmitter, the sensor should be isolated by a length of
tubing. If 6" to 12" (15.2 to 30.5 cm) of brass tubing is used, temperatures up to 400°F (204°C) can be tolerated. See the
Technical Reference section for information on Steam Isolation and Temperature Protection.

If the PSS2 Series is to be subjected to fluid hammer, pressure surges, or pulsations, a Model 47 pressure snubber is
recommended.

CAUTION: Not for use with ammonia. The PSS2 can be used with media that is compatible with 304L and 316L
stainless steel.

ORDERING INFORMATION

MODEL | DESCRIPTION

PSS2 Stainless steel 4-20 mA pressure transmitter

PRESSURE RANGE psig (kPa)

15 0-15 (0-103.4)

30 0-30 (0-206.9)

50 0-50 (0-344.8)

75 0-75 (0-517.1)

100 | 0-100 (0-689.5)

150 | 0-150 (0-1034)

200 | 0-200 (0-1379)

300 | 0-300 (0-2068)

500 | 0-500 (0-3497)

750 | 0-750 (0-5171)

1000 | 0-1000 (0-6895)

OPTIONS (leave blank for no options)

E Watertight enclosure (with stainless steel bulkhead fitting)

G* Enclosed with pressure gauge (watertight with transparent cover, brass fittings)
LCD* | Model LPI-1C LCD display with enclosure (not watertight, brass fittings)

RED* | Model LPI-1CR red digital display with enclosure (not watertight, brass fittings)

J4NSSFid

PSsS2| - [100| - |JE_| Example: PSS2-100-G Stainless steel pressure transmitter with a 4-20 mA
output over the range of 0-100 psig, with pressure gauge, installed
in a watertight enclosure with a transparent cover

* Brass wetted parts option is only for those mediums compatible with brass.

RELATED PRODUCTS PAGE
250R-3-1 250 OHM 3 WATT 1% Resistor Long Leads 89
47B-1 Brass piston style snubber 899
47S-1 Stainless steel piston style snubber 899
PT 1/4" pigtail syphon with fittings 390

January 2012 © 2012 Kele, Inc. Al rights reserved. The Kele name and logo are registered trademarks of Kele, Inc. —







0°SE €V0/L-0VVIN|O'T 0'S€E —on '9C 9'S SC'T 0'S T'1¢ T 0'S 0°000T 8'9€C 0°000T (44 09T 0'8€ Uy y-NHY|
0°'SE E€V0L-0PVIN|O'T 0'S€E —m.o 1'8¢ 9'S SCT 0'S St T'1T 0'S 0°000T [X444 0°000T Sy 08T 0'9€ Alds v-NHv]
0°'SE E€V0L-0PVIN|O'T 0'9€ | 5 8'0¢ 9'9 SCT 0°'S L91 ST 0'S 0°000T 0°00€ 0°000T €€ 09T 0'0€ ssedAg y-NHY|
(a1 JaquinN Ao (ar-u) (qr-uy) (qr-u) Jo1oeg Aajes | so1deq Aajes | (qr-ui) (ar-u) (/ar-w) | (3/aru) | (uw/y) | (uiw/y) | (ww/3g) mopd, | (34) easy u “ut (H) 921S 8ey sadweq
ul) payjddng| 11ed Joiendy Jolenpy | azis Joeniy anbio] anbuioy juawaJinbay | uswalinbay anbioy anbioy | -yoe4 peoq 103084 Adojap Adojap (n) 3z1S,
anbioy paJinbay paJinbay anbioy anbuio) pazijeay | paienaje) anbioj Suipeo Xen pazijeay
ﬂthmwz XeAl ﬂwENwz EELO_
(pazejnajed) (w3125) (w3135) (w3125) (pazejnajed) (pazejnajed) (pazeinajed) (pasp3jas) (porenojed)  (pajenajed)  (paseinajed)  (pawdsies)  (pawapes)  (parejnajed) (pe393135) (peaeinajed)  (pajaias) (par3jas)
0z v o1 punoy palewixolddy AJID0[9A pue aziS,
9 (%7 € s|eas a3pa ou/spe|q pasoddo
8 9 14 s|eas a8pa ou/ape|q |3]|eed
ot S'L S s|eas a8pa/ape|q pasoddo
YT 50T L s|eas @8pa/ape|q |9||eJed 2702 ‘TT Joqwaq ‘Aepsany :a1eql
005€-00SC 00SZ-000T ofyure Jl323]|3 J3pIauyds :adA 1 s01en0Y)
ulw/y ulw/y ‘ulw/34 000T> ape|g Jadweq 2111033 Japlauyds HITERTN
(4/91-u1) 40308y Bulpeo anbioy ANj1oe4 adoosa|a) paJesjul YSYN BREI(IF |

3u1ziS Jolen1oy Jodwe(q |041U0)




Schneider

MA40-704X Series,
MA4X-707X Series,
MA4X-715X Series

DuraDrive Series Spring Return
Two-Position Actuators
General Instructions

Application

DuraDrive ™ Direct Coupled Actuators are designed to
be used in both damper and valve control applications.
The follow general instructions are for damper
applications, refer to the Applicable Literature table for
valve literature.

The MA40-704X, MA4X-707X and MA4X-715X series
spring return actuators are used for the on-off, fail safe
control of dampers and valves in HVAC systems.

Features

Printed in U.S.A.  1/10

Two-position actuator controlled by SPST controller

133 Ib-in (15 N-m), 60 Ib-in (7 N-m), and 35 Ib-in
(4 N-m) torque models

24 Vac/DC, 120 Vac, and 230 Vac models
Rugged die cast housings rated for NEMA 2 / IP54
Overload protection throughout rotation

Optional built-in auxiliary switch to provide for
interfacing or signaling

Provides 95° of rotation
Visual position indicator provided

Provides true mechanical clockwise or
counterclockwise spring return operation for reliable
fail safe application and positive close-off in air tight
damper applications

Direct mount to round or square damper shafts
Rotation limiting available

MA4X-7153 series actuators can be double-
mounted (gang mounting) to accommodate high
torque application requirements

Five year warranty

MA41-707X-XXX and MA41-715X-XXX equipped
with manual override

© Copyright 2010 Schneider Electric All Rights Reserved.
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Applicable Literature

F-Number Description Audience Purpose
Sales Personnel Describes the globe valve
. Application Engineers | actuator/linkage assembly’s features,
F-26750 MX4O-6XX.X_2XX’ MX4X_7.XXX_2XXSGHGS . Installers specifications, and possible applications.
Actuator/Linkage Assemblies General Instructions ) . ;
Service Personnel Provides step-by-step mounting
Start-up Technicians instructions.
2ale|iscaptie;rs10£:eilneers Describes the actuator/linkage/ball valve
F-26751 VX-2000 Series Ball Valve Assembly Installations In‘;?allers 9 assembly’s features, specifications, and
Instructions Service Personnel possible applications. Provides step-by-
Start-up Tachnicians step mounting instructions.
2ale|iscaptie;rs10£:eilneers Provides actuator specifications and part
F-26646 MX4X-7XXX, MX40-6XXX Series TAC DuraDrive In‘;?allers 9 number cross referencing of phased out
Actuator Selection Guide Service Personnel actuators with the new TAC direct-coupled
Start-up Technicians CE
SelCalUEs G Provides part number cross referencing of
VX-2000, VX-7000 Series Application Engineers | ~[0°¢ OEt b ot el et 9
F-26752 | Ball/Linked Globe Linked Valve Assemblies Installers gssemblies 8vith the new TAC direct-
Actuator/Linkage Assemblies Selection Guide Service Personnel coupled actuators
Start-up Technicians P ’
Application Engineers
F-26080 | EN-205 Water System Guidelines Installers Describes TAC approved water treatment
Service Personnel practices.
Start-up Technicians
F-13755 | CA-28 Control Valve Sizing Application Engineers Provides charts, equations, and diagrams
F-11080 | Valve Selection Chart Water Installers to assist in the c_:onflgurat|on of valve
Service Personnel system applications. TOOL-150, valve
F-11366 | Valve Selection Chart Steam (two-way valves only) Start-up Technicians | >~"9 slide rule may be purchased
separately.
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SPECIFICATIONS

F-26642-8

Actuator Inputs

Control Signal: On-off, spring return. SPST control contacts or Triacs (500 mA rated).

Power Input: See Table-1. All 24 Vac circuits are Class 2. All circuits 30 Vac and above are

Class 1.

Connections: 3 ft. (91 cm) appliance cables, 1/2 in. conduit connector. For M20 Metric
conduit, use AM-756 adaptor.

Actuator Outputs

Electrical:
Auxiliary Switches,
MA4X-715X-502 and MA4X-707X-502 Two SPDT 7A (2.5A) @250 Vac, UL listed;
one fixed @ 5° and one adjustable 25 to 85°.
MA40-7040-501 and MA40-7041 -501 One SPDT 6A (1.5A) @250 Vac, UL listed;
adjustable 0 to 95° (0 to 1 scale).
MA40-7043-501 One SPDT 6A (1.5A) @24 Vac, UL listed; adjustable 0 to 95°
(0 to 1 scale).
Mechanical:
Stroke, Angle of rotation 95° + 5° maximum. Adjustable 30° to 95° with AM-689 installed
on MA4X-715X or MA4X-707X series. Stroke limiter is standard on MA40-704X series.
Damper Shaft Clamp,
MA40-704X The factory installed universal clamp is used for shafts up to 5/8”
(15 mm) diameter or up to 1/2" (13 mm) square. AM-710 accessory clamp is required
when mounting actuators to shafts up to 3/4" (19 mm) diameter or up to 1/2" (13 mm)
square.
MA4X-715X or MA4X-707X The factory installed universal clamp is used for shafts
up to 3/4" (19 mm) diameter or up to 1/2" (13 mm) square. AM-687 accessory clamp
is required when mounting actuators to shafts up to 1.05" (27 mm) in diameter or up
to 5/8" (15 mm) square.
Position Indicator, Visual indicator.
MA4X-715X and MA4X-707X, -5 to 90° (-5° is spring return position).
MA40-704X, 0 to 1 (0 is spring return position).
Nominal Damper Area, Actuator sizing should be done in accordance with damper
manufacturer’s specification.
Direction of Rotation, Clockwise or counterclockwise rotation determined by actuator
mounting.
Manual Override, MA41-707X and MA41-715X rotation is adjustable from -5° to 85°
using manual override crank.

Environment

Ambient Temperature Limits:
Shipping & Storage, -40 F to 160°F (-40 to 71°C).
Operating, -22 to 140°F (-30 to 60°C).
Humidity: 15 to 95% RH, non-condensing.
Location:
MA4X-715X and MA4X-707X, NEMA 1 (IEC IP30). NEMA 2 (IEC IP54) with conduit
connector in the down position.
MA40-704X, NEMA 2 (IEC IP54) no restrictions.

Agency Listings

UL 873: Underwriters Laboratories (File # E9429 Category Temperature-Indicating and
Regulating Equipment).

CUL: UL Listed for use in Canada by Underwriters Laboratories. Canadian Standards
C22.2 No. 24.

European Community: EMC Directive (89/336/EEC). Low Voltage Directive (72/23/EEC).
Australia: This product meets requirements to bear the C-Tick Mark according to the terms
specified by the Communications Authority under the Radiocommunications Act 1992.
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Table-1 Model Chart.

ApPrc?xm?ate Output Torque
Timing in .
Actuator Power Input o Rating
Seconds @ 70 . b
(21°C)? Ib-in (N-m)
Part Numb Auxiliary
art Rumbers VA Watts Switch
Voltage 60 Running DC Holding Powered Spring Minimum Maximum Manu_al
50 Hz 50 | 60 Return Stall Override
Hz Amps | 50 Hz | 60 Hz
Hz | Hz
MA40-7153 No No
MA40-7153- 24 Vac Two® No
502 +20%
98 | 97 |75| 75 | 0.29 2.8 2.8
MA41-7153 22-30 No Yes
MA41-7153- Vae S .
502
MA40-7150 No No
MA40-7150- Two® No
502 120 Vac
o 117 [ 10.0 | 8.8 | 84 — 3.6 5.0 <190 <30 133 (15) | 350 (40)
MA41-7150 +10% No Yes
MA41-7150- C
502 Two Yes
MA40-7151 No No
MA40-7151- Two® No
502 230Vac
o 155 | 106 [ 9.5| 85 — 4.6 3.3
MA41-7151 +10% No Yes
MA41-7151- -
502 Two Yes
MA40-7073 No No
MA40-7073- 24 Vac Two® No
502 +20%
48 | 48 |32 32 | 0.13 0.8 0.8
MA41-7073 22-30 No Yes
Vdc
MA41-7073- Two® Yes
502
MA40-7070 No No
MA40-7070- Two® No
502 120 Vac
o 10.7 | 56 [4.2| 3.6 — 2.0 1.2 <80 <40 60 (7) 250 (28)
MA41-7070 +10% No Yes
MA41-7070- .
502 Two Yes
MA40-7071 No No
MA40-7071- Two® No
502 230Vac
o 17.0 | 8.0 [ 51| 4.0 — 2.7 14
MA41-7071 +10% No Yes
MA41-7071- -
502 Two Yes
MA40-7043 24 Vac No No
= 44 | 44 |129| 29 | 0.1 0.8 0.8
MA40-7043- 22.30 - - - - - - - Oned No
501 Vdc
MA40-7040 T No No
MA40-7040- Tl | 64 | 43(38| 34| — | 16 | 12 ) <50 <26 | 35(4) | 150(17)
*10% One' No
501
MA40-7041 X No No
ac
MA40-7041- +10% 58 | 46 | 41| 3.9 — 1.5 1.2 oned .
501
2 Timing was measured with no load applied to the actuator.
R De-rating is required at low temperatures.
¢ One adjustable from 25 to 85° rotation and one set to operate @ 5° fixed.
d One adjustable from 0 to 95° rotation (0 to 1 scale).
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ACCESSORIES
For use with MA4X-7XXX:

AM-671 Universal Mounting Bracket, AM-693 is required

AM-672 Universal Mounting Bracket, AM-693 is required

AM-673 Mounting Bracket

AM-674 Weather Shield

AM-675 Base Mounting Plate for AM-674

AM-676 Universal Shaft Extension

AM-714 Weather Shield (polycarbonate)

AM-756 Metric Conduit Adapter M20 x 1.5 to 1/2" NPT

AM-761 7-inch Anti-rotation Bracket

AM-762 9-inch Anti-rotation Bracket

For use with MA40-7043:

AM-709 Position Indicator and Stroke Limiter

AM-710 Universal Clamp for up to 3/4" diameter shafts

AM-711 Crankarm for up to 1/2" round shaft

AM-712 Crankarm Adapter Kit

AM-713 Mounting Bracket for Honeywell Mod IV, M6415
type actuators and new installations

AM-715 Crankarm Adapter Kit for Honeywell Mod IV,

M6415 type actuators and new installations

For use with MX4X-7073, MX4X-7153

AM-686 Damper Position Indicator

AM-687 Universal Clamp for up to 1.05" (27 mm) diameter
shafts

AM-688 Replacement Universal Clamp

AM-689 Rotation Limiter

AM-690 Crankarm for round shafts up to 3/4" (19 mm)

AM-691 Crankarm for jackshafts up to 1.05" (27 mm)

AM-692 V-bolt Kit for AM-690 and AM-691 Crankarm

AM-693 Damper Linkage Kit

AM-758 Short "U" Mounting Bracket

AM-759 Tall "U" Mounting Bracket

AM-760 Slotted "L" Mounting Bracket

AM-763 1/8" Hex Crank for Manual Override

© Copyright 2010 Schneider Electric All Rights Reserved.



TYPICAL APPLICATIONS (wiring diagrams)

Figure-1 through Figure-3 illustrate typical wiring diagrams for spring return floating
actuators. See Table-1 for model selection.

24 Vac Transformer Optional Auxiliary '\ Aux Switches 1
or 22-30 Vdc MA4X-7153 Switches i MA4X-TXXX-502 |
. Blk Com MA4X-7073 ! v
Line Red Hot (+DC)| MA4X-7153-502 Org Com : Aux Switch 1
Volts i} MA4X-7073-502 Vio NC 25 to 85° i
A lw A Yel NO ! s Adjustable i
< : A
SPST Control Contact Org/\Wh Com . Aux Switch 2 |
Vio/Wht NC ! o i i
] 5° Fixed C
Wire No. 1 Com MA4X-7150 Yel/Wht N !
120 Vacor J L1 N ) MA4X-7151 , . . :
230Vac Y |, y » Wire No.2 Hot MA4X-7070 AProwde overload protection and disconnect as required.
& Grn/Yel MA4X-7071 AActuators mounted on separate shafts may be wired in
MA4X-7150-502 parallel. All actuator black wires are connected to the
MA4X-7151-502 transformer common and all red wires are connected to
- ] MA4X-7070-502 the hot lead. Power consumption must be observed.
Voltage Wire 1 Wire 2 MA4X-7071-502 A o
For end position indication, interlock control, fan startup,
120 Vac White Black A etc., MA4X-715X-502, and MA4X-707X-502 models
incorporate two built-in auxiliary switches.
230 Vac Blue Brown

MX40-707X-502 and MX40-715X-502 units manufactured prior to the date code 0141
(October 6, 2001) used the following color coding for the auxiliary switches:

Auxiliary Switch 1

Orange: Fixed auxiliary switch common (com)
Yellow: Fixed auxiliary switch normally closed (NC)
Violet: Fixed auxiliary switch normally open (NO)

Auxiliary Switch 2

Orange/white:  Adjustable auxiliary switch common (com)
Violet/white: Adjustable auxiliary switch normally closed (NC)
Yellow/white: Adjustable auxiliary switch normally open (NO)

The label information on these units is incorrect. If replacing these units, the auxiliary switch
operation of the replacement actuator will be per the product label.

Figure-1 Typical Wiring Diagram for 24 Vac Basic and Double Auxiliary Switch Models.

6 © Copyright 2010 Schneider Electric All Rights Reserved. F-26642-8



120 Vac or
) MA40-7040
230 Vac L1 N W!re No. 1 Neutral MA40-7041
A L2 H Wire No. 2 - I/—:;)t”
reen/Yellow A
MA40-7040-501 A Provide overload protection and disconnect as
MA40-7041-501 required.
120 Vac or
230 Vac L1 N Wire No. 1 Neutral Actuators may be wired in parallel. Power
A Wire No. 2 Hot A consumption must be observed.
L2 H Green/Yellow For end position indication, interlock control, fan
l startup, etc., MA40-704X-501 model incorporates
= one built-in auxiliary switch. See Specifications
section for details.
0to 1 Scale
Oij‘_”?‘i CNO('\;/'- Adjustable Voltage Wire 1 Wire 2_
iole
Auxiliary Switch 1 — -\l i
uxifiary switc Yellow N.O. A 120 Vac White Black
230 Vac Light Blue Brown

Figure-2 Typical Wiring Diagram for 120 Vac or 230 Vac Basic and Single Auxiliary Switch Models.

Li Black Common (1)] MA40-7043

ine

Volts Ca R Red Hot (2)
Green/Yellow zﬁ \

A

l

SPST Control Contact

MA40-7043-501

AProvide overload protection and disconnect as

Black  Common :
Line ;j:]l A Voo Red Hot required.
Volts /) ; ;
Green/Yellow gf} Actuators may be wired in parallel. Power

A\

il

SPST Control Contact

consumption must be observed. Actuator may also
be powered by 24 Vdc.

For end position indication, interlock control, fan
startup, etc., MA40-7043-501 model incorporates

0 to 1 Scale one built-in auxiliary switch. See Specifications
Ora.nge Adjustable section for details.
Auxiliary Switch 1 Violet _ N.C. _\l A
Yellow N.O.

Figure-3 Typical Wiring Diagram for 24 Vac Basic and Single Auxiliary Switch Models.

INSTALLATION
Inspection Inspect the package for damage. If damaged, notify the appropriate carrier immediately. If
undamaged, open the package and inspect the device for obvious damage. Return
damaged products.
Requirements * Job wiring diagrams
¢ Tools (not provided):
— #8 sheet metal screws
— 10mm open end wrench or socket wrench
— 7/16 inch, open end wrench or socket wrench
— 1/8 inch, allen wrench
— Appropriate screwdriver(s)
* Appropriate accessories
¢ Training: Installer must be a qualified, experienced technician
F-26642-8 © Copyright 2010 Schneider Electric All Rights Reserved.



Precautions

Location

General

Warning:
* Electrical shock hazard! Disconnect the power supply (line power) before installation to
prevent electric shock and equipment damage.

* Make all connections in accordance with the job wiring diagram and in accordance
with national and local electrical codes. Use copper conductors only.

Caution:

* Avoid electrical noise interference. Do not install near large contactors, electrical
machinery, or welding equipment.

* Do notdrill holes in actuator body. Six pre-drilled holes are located on each side, under
the label, to accept #10-24 thread-forming screws for mounting accessories.

Caution: The MX41-707X and MX41-715X actuators are equipped with a manual
override.

* The manual override is to be used only when power is not applied to the unit.

* If the universal clamp is not set to 0° on the position indicator, manually wind the
actuator in the direction indicated with hex wrench from -5° to 0° and lock with a
screwdriver.

* When operating manual override, back off 5° from full open mechanical stop to ensure
proper release.

* Do not attempt to use the manual override with actuators mounted in tandem. Damage
to the gear train may occur.

Federal Communications Commission (FCC)

Note: This equipment has been tested and found to comply with the limits for a Class B
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference in residential installations. This
equipment generates, uses, and can radiate radio frequency energy and may cause
harmful interference if not installed and used in accordance with the instructions. Even
when instructions are followed, there is no guarantee that interference will not occur in a
particular—Which can be determined by turning the equipment off and on—the user is
encouraged to try to correct the interference by one or more of the following measures:

* Reorient or relocate the receiving antenna.
* Increase the separation between the equipment and receiver.

* Connect the equipment to an outlet on a circuit different from that to which the receiver
is connected.

* Consult the dealer or an experienced radio/television technician for help.

Canadian Department of Communications (DOC)

Note: This Class B digital apparatus meets all requirements of the Canadian Interference-
Causing Equipment Regulations.

Cet appareil numerique de la classe B respecte toutes les exigences du Reglement sur le
material broilleur du Canada.

European Standard EN 55022

Warning: This is a Class B digital (European Classification) product. In a domestic
environment this product may cause radio interference in which case the user may be
required to take adequate measures.

Caution: Avoid locations where excessive moisture, corrosive fumes, vibration, or
explosive vapors are present.

© Copyright 2010 Schneider Electric All Rights Reserved. F-26642-8



Mounting

Caution: To remain in NEMA 2/IP54 compliance, the MA4X-715X and MA4X-707X series
actuators should be mounted with conduit end down.

Mount the TAC DuraDrive Actuator directly on the damper shaft in locations that clear the
maximum dimensions of the actuator case and allow the actuator to be mounted flush to the
surface of the terminal box and perpendicular to the damper shatft.

Note: Some terminal boxes have sheet metal screw heads or other protrusions near the
damper shaft. In these cases, a spacer or shim may be added under the anti-rotation
bracket of the actuator to make the actuator perpendicular to the shaft.

Damper Actuator Sizing

Correct sizing of the actuator is necessary for proper control of dampers. The area of
damper that can be controlled by a given actuator is dependent upon the type of damper,
the quality of the damper, the pressure drop across the damper in the closed position, and
the velocity of the air flow through the damper. To obtain actual damper torque requirements,
contact the damper manufacturer.

Damper Shaft Sizing

Use the “Long Damper Shaft” mounting instructions if the damper shaft is at least 3-1/2"
(90 mm) long.

Use the “Short Damper Shaft” mounting instructions if the damper shaft is shorter than 3-1/2"
(90 mm) or the area around the damper shaft is too narrow to allow standard mounting, as
described in the “Short Damper Shaft” mounting section.

MA40-704X Series Installation

Note: The MA40-704X series actuator comes equipped with standard universal mounting
clamp. For damper shafts larger than 5/8" (16 mm) in diameter, the AM-710 universal
mounting clamp is required (order separately). The AM-710 clamp accommodates shafts
sizes up to 3/4" (19 mm) diameter shafts.

Long Shaft

— Min. 3 1/2" (90 mm)

Short Shaft

| o
— L—Min. 3/4" (20 mm)

3/8" to 3/4" Diameter (10 mm to 20 mm)
3/8" to 1/2" Square (10 mm to 13 mm)

damper application.

Move the damper to its normal position. Verify the controller action is set to match the
Normally closed damper: when damper is closed, actuator position indicator should
be at 0°. When damper is open, actuator position indicator should be at 90°.

Normally opened damper: when damper is open, actuator position indicator should
be at 0°. When damper is closed, actuator position indicator should be at 90°.

A - Left Shaft Rotates A- nght Shaft Rotates
Clockwise Counterclockwise
\ To Open / To Open
\ This step determines /
shaft rotation. Linkage
\ may change damper direction. /
I
F-26642-8 © Copyright 2010 Schneider Electric All Rights Reserved. 9




B - Left - Long Shaft

Universal
& mounting clamp.

A Retaining clip.

B - Right - Long Shaft

1. Assemble mounting clamp.
2. Assemble retaining clip.

3. Place actuator over shaft.
4. Hand tighten clamp nuts.

Correct clamp mounting
position if actuator is

in normal spring 2
return position 0

(before preload) R

"R" Marker

Universal
& mounting clamp.

@ Retaining clip.

B - Left - Short Shaft

"L" Marker

A Universal clamp.
A Retaining clip.
Damper position indicator.

B - Right - Short Shaft

. Assemble damper position indicator.
. Assemble retaining clip.

. Position mounting clamp.

. Assemble retaining clip.

. Slide actuator over shaft.

. Hand tighten clamp nuts.

AWN =T >

Correct pointer mounting

position if actuator is

in normal spring Lr\f)
return position
(before preload) R

"R" Marker

A Universal clamp.
A Retaining clip.
Damper position indicator.

10
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C - Left and Right

Center the
Universal Bracket in the Slot

#8 Sheet Metal
Screw

5. Center bracket in slot.
6. Drill two holes.
7. Start one screw.
8. Swing bracket down.
D- Left D- Right

¢ <— Centerline

¢ <— Centerline

Loosen clamp nuts.

. Check that the shaft is in full zero position.

. Swing actuator 5° in the direction of travel. Do not move shaft.
. Tighten clamp nuts to 4 to 6 Ib-ft (5.4 to 8.2 N-m) of torque.
. Move bottom of actuator back into position.

. Pivot bracket back into position.

F-26642-8
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E- Left E - Right

15. Tighten bracket screws.

Correct clamp mounting
position
(after 5° preload)

MA4X-707X and MA4X-715X Series Installation

Caution: Do not drill additional holes in the actuator body. Six pre-drilled holes are located
on each side, under the label, to accept #10-24 thread-forming screws for mounting
accessories.

Note: The MA40-707X and MA40-715X series actuators come equipped with standard
universal mounting clamp installed. For damper shafts larger than 3/4" (19 mm) in
diameter, the AM-687 universal mounting clamp is required (order separately). The AM-687
clamp accommodates round shaft sizes up to 1.05" (27 mm) in diameter or 5/8" (16 mm)
square shafts.

Caution: The MA41-707X and MA41-715X actuators are equipped with a manual
override.

* The manual override to be used only when power is not applied to the unit.

¢ If the universal clamp is not set to 0° on the position indicator, manually wind the
actuator in the direction indicated with hex wrench from -5° to 0° and lock with a
screwdriver.

¢ When operating manual override, back off 5° from full open mechanical stop to ensure
proper release.

¢ Do not attempt to use the manual override with actuators mounted in tandem. Damage
to the gear train could occur.

* Using power tools to adjust the manual override will cause damage to the gears.

¢ To unlock manual override without power, crank the manual override in the direction
indicated a minimum of 5°.

12 © Copyright 2010 Schneider Electric All Rights Reserved. F-26642-8



Long Shaft

—

T_ Min. 3 1/2" (90 mm)

Short Shaft

3/8" to 3/4" Diameter (10 mm to 20 mm)
3/8" to 1/2" Square (10 mm to 13 mm)

L—Min. 3/4" (20 mm)

Move the damper to its normal position. Verify the controller action is set to match the

damper application.

Normally closed damper: when damper is closed, actuator position indicator should
be at 0°. When damper is open, actuator position indicator should be at 90°.

Normally opened damper: when damper is open, actuator position indicator should
be at 0°. When damper is closed actuator position indicator should be at 90°.

A - Left

\
\

\
\

Shaft Rotates
Clockwise
To Open

A - Right

This step determines
shaft rotation. Linkage
may change damper direction.

Shaft Rotates
/ Counterclockwise

To Open
/A
/I

B For MA41-707X and MA41-715X only (manual override).

For MA40-707X and MA40-715X, proceed to step C.

If position indicator does not point to zero: Unlock the actuator.

Insert hex wrench into manual override.

Crank the actuator so the indicator points to 0°.
Lock the actuator.

Manual Override

Fully engage hex wrench
into manual override before %
winding.

Caution: Do not crank the manual

override if power is applied

to the actuator.

Unlock =

F-26642-8
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C - Left - Long Shaft

P

"L" Marker

7

Universal
mounting clamp.

A

é Retaining clip.

For MA40-707X and MA40-715X actuators:

Correct clamp mounting
position if actuator is
in normal spring
return position

A ON =

C - Right - Long Shaft

o)

/2

. Assemble mounting clamp.
. Assembile retaining clip.

. Place actuator over shaft.

. Hand tighten clamp nuts.

T

©)
Q%
g

& &
>

N

"R" Marker

Universal
A mounting clamp.

é Retaining clip.

For MA41-707X and MA41-715X actuators:

ol ‘o

Correct clamp mounting
position if actuator is
locked with 5° preload.

C - Left - Short Shaft

C - Right - Short Shaft

@A
"L" Marker NR @/
@

Y SN 43 -
g =
e

AN

‘ °
e
) @" o
AV :

O\

A Universal clamp.
Retaining clip.
Damper position indicator.

For MA40-707X and MA40-715X actuators:

AWN - T >

. Assemble damper position indicator.
. Assemble retaining clip.

. Position mounting clamp.
. Assemble retaining clip.

. Slide actuator over shaft.
. Hand tighten clamp nuts.

IR

"R" Marker

A Universal clamp.
A Retaining clip.
Damper position indicator.

For MA41-707X and MA41-715X actuators:

‘o Correct pointer mounting 1w ‘o i ; N
N MUt A 1 H—54 Correct pointer mounting E—
‘w & L{/\g position if actuator is 7\,/\5\) gg._: it L{/\u position if actuator is Lr\; 33._-'
s o in r':ormal S_I?””Q g 3 B locked at 5° preload. Q
return position &
14 © Copyright 2010 Schneider Electric All Rights Reserved. F-26642-8




D - Left and Right

5. Center bracket in slot.

Center the
Universal Bracket in the Slot

)
o)
@ R @
o
S
o[]
o
) (4]

Screw
6. Drill two holes.
7. Start one screw. 7
For MA41-707X and MA41-715X actuators, insert and tighten both screws. %
8.  Swing bracket down (MA40 actuator only). <
E- Left ¢ <— Centerline E- nght ¢ <— Centerline
9. Loosen clamp nuts.
10. Check that the shaft is in full zero position.
For MA41-707X and MA41-715X only:
11. Tighten clamp nuts to 8 - 10 ft-Ib (11 - 14 Nm).
This completes the installation for MA41-704X
and MA41-715X.
For MA40-707X and MA40-715X only:
12. Swing actuator 5° in the direction of travel. Do
not move shaft.
13. Tighten clamp nuts to 8 - 10 ft-Ib (11 - 14 Nm).
14. Move bottom of actuator back into position.
15. Pivot bracket back into position.
F-26642-8
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F- Left F- Right

Eﬁ_ﬁﬁ@ 2 % a
@@/ @&/

For MA40-707X and MA40-715X only:
16. Tighten bracket screws.

For MA40-707X and MA40-715X actuators:

°: By o Vgl
I, Correct pointer position

B JAL after mounting. A A
f i

For MA41-707X and MA41-715X actuators:

H_AY Correct pointer position A§0=‘.
202

=f§ )\ after mounting. j\‘ 70.:-’
el &

The lock on MA41-707X and MA41-715X will release on first power-up.

16 © Copyright 2010 Schneider Electric All Rights Reserved.
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Jackshaft Installation

(MA40-704X Series)

The MA40-704X actuator is designed for use with jackshafts up to 3/4" (19 mm) in diameter.
In most applications, the MA40-704X actuator may be mounted in the same manner as a
standard damper shaft application. If the jackshaft diameter is larger than 5/8" (16 mm) in
diameter, the optional AM-710 universal clamp must be used.

(MA4X-715X and MA4X-707X Series)

The MA4X-715X and MA4X-707X actuators are designed for use with jackshafts up to 1.05"
(27 mm) in diameter. In most applications, the actuator may be mounted in the same manner
as a standard damper shaft application. If the jackshaft diameter is larger than 3/4" (19 mm)
in diameter, the optional AM-687 universal clamp must be used.

Multiple Actuator Mounting

If more torque is required than one actuator can provide a second actuator may be mounted
to the damper shaft, using the AM-673 multiple mounting bracket. See Figure-4.

Multiple actuators may be powered from one transformer provided the following rules are
followed:

* The total current draw of the actuators (VA rating) is less than or equal to the rating of
the transformer and less than the rating of the control circuit.
¢ Polarity on the secondary of the transformer is strictly followed.

— All L2 wires from all actuators are connected to the common lead on the
transformer.
— All L1 wires from all actuators are connected to the hot lead.

Caution: Mixing the L2 and L1 wires on one lead of the transformer may result in erratic
operation or failure of the actuator and/or controls.

Caution: Do not attempt to use the manual override with actuators mounted in tandem.
Damage to the gear train may occur.

Multiple actuators positioned by the same control signal may be powered from multiple
transformers provided the following rules are followed:

¢ The transformers are properly sized.

¢ All L2 wires from all actuators are tied together and tied to the negative lead of the
control signal.

Table-2 Power Wiring Color Code.

Part Number L1 L2
MALTXXG. 602 Red Black
M,m/;\é;g();()fgoz Black White
TR Brown Light Blue

© Copyright 2010 Schneider Electric All Rights Reserved. 17



Wiring Requirements

18

Figure-4 Mounting Multiple Actuators.

Control and Power Leads

See Table-3 for power wiring data. Refer to Figure-1 through Figure-3 for typical wiring

applications.

Note: Class 2 control and power lead wiring must be routed separately from line voltage
wiring and any other non-class 2 circuits. Line voltage, auxiliary switch, and auxiliary switch
leads must be connected to a class 1 circuit.

Table-3 Power Wiring Data.

© Copyright 2010 Schneider Electric All Rights Reserved.

Maximum Wire Run in ft. (m) (5% Voltage Drop)
Actuator Voltage Part Number
14 AWG 16 AWG 18 AWG
24 Vac MA4X-7153
330 (101 200 (61 130 (40
22-30 Vdc MA4X-7153-502 (101) (61) (40)
24 Vac MA40-7043
1100 (335 700 (213 440 (134
22-30Vdc [ MA40-7043-501 (335) (213) (k)
24 Vac MA4X-7073
600 (183 500 (152 254 (77
22-30Vde | MA4X-7073-502 (183) (152) {77
F-26642-8



Auxiliary Switches

Rotation Limitation

F-26642-8

The MA40-704X-501 series actuators include one built-in SPDT auxiliary switch which can
be used for interfacing or signaling (e.g., for fan start-up). The switch is adjustable between
0° and 95° of rotation (0 to 1 scale).

The MA4X-715X-502 and MA4X-707X-502 series actuators include two built-in SPDT
auxiliary switches which can be used for interfacing or signaling (e.g., for fan start-up). The
switch position near the normal (spring return) position is fixed at 5°. The other is adjustable
between 25° and 85° of rotation.

Adjusting the Switching Point
Refer to Table-4 for auxiliary switch rating.
Adjusting the switching point for MA40-704X-501
1. The actuator must be in its normal (spring return) position.

2. Use aflat screw driver to rotate the switch pointer until it is at the desired switch position
on the 0 to 1 scale.

Adjusting the switching point for MA4X-715X-502 or MA4X-707X-502
1. The actuator must be in its normal (spring return) position.

2. Inserta 1/8" allen wrench into the hex hole located in the center of the adjustable switch
pointer.

3. Rotate the wrench until the switch pointer is at the desired switch position in degrees,
from 25 to 85°.

Table-4 Auxiliary Switch Rating.

Part Number Voltage Resistive Load Inductive Load
MA40-7043-501 24 Vac 6A 1.5A
MA40-7040-501

250 Vac 6A 1.5A
MA40-7041-501
MA4X-707X-502

250 Vac 7A 2.5A

MA4X-715X-502

Rotation Limitation for MA40-704X Series

The Stop Block is used in conjunction with the tab on the universal clamp or the AM-709
position indicator. In order to function properly, the clamp or indicator must be mounted
correctly.

The Stop Block controls the rotational output of the MA40-704X and MF40-704X-501
actuators. Itis used in applications where a damper has a designed rotation that is less than
90°, for example with a 45° or 60° rotating damper.

1. Determine the amount of damper rotation required. The actuator stop block provides
limited rotation from 40° to 95°.

2. Loosen the screw securing the stop block to the actuator.

Note: The actuator is shipped with the Stop Block mounted to the “L” side. If the damper
application requires the “R” side face the installer, simply remove the Stop Block and screw
and move it to the new location.

3. Slide the stop block into position, so that its edge lines up with the degree graduation
on the actuator face which corresponds with the required rotation. See Figure-5.

4. Secure the stop block in place.

5. Test the damper rotation by applying power. Re-adjust if necessary.

© Copyright 2010 Schneider Electric All Rights Reserved. 19
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Figure-5 Adjusting Stop Block for Limited Rotation.

Rotation Limitation for MA4X-715X and MA4X-707X Series

The AM-689 rotation limiter is used in conjunction with the tab on the universal clamp or the
AM-686 position indicator which comes with the AM-689. In order to function properly, the
clamp or indicator must be mounted correctly.

The AM-689 rotation limiter controls the rotational output of the MA4X-715X, MA4X-715X-
502, MA4X-707X, and MA4X-707X-502 actuators. Itis used in applications where a damper
has a designed rotation that is less than 90°, for example with a 45° or 60° rotating damper.

1. Determine the amount of damper rotation required.

2. Locate the AM-689 rotation limiter on the actuator so that its edge lines up with the
degree graduation on the actuator face which corresponds with the required rotation.
See Figure-6.

3. Find the appropriate cross-hair location through the slot of the rotation limiter. This is
the mounting location for the retaining screw.

4. Pierce through the label material to allow easy fastening of the retaining screw.

5. Position the rotation limiter back to the desired position, making sure the locating “teeth”
on the rotation limiter are engaged into the locating holes on the actuator.

6. Fasten the rotation limiter to the actuator using the self-tapping screw provided.

7. Test the damper rotation by applying power. Re-adjust if necessary.

Screw secured at Angle of rotation
these cross hairs. is now set at 40.

Figure-6 Securing the AM-689 Rotation Limiter.

© Copyright 2010 Schneider Electric All Rights Reserved. F-26642-8



CHECKOUT

THEORY OF
OPERATION

MAINTENANCE

FIELD REPAIR

F-26642-8

After the entire system has been installed and the actuator has been powered up, the
following check can be made for proper system operation. Check for correct operation of the
damper while actuator is being stroked.

1. Apply power to the actuator. Actuator and damper should be driven to their powered
position.

2. On the MA4X-7XXX-50X models, check for correct auxiliary switch operation.
3. Break power to the actuator. Actuator and damper should return to their normal, or
spring return position.

Table-5 Power Wiring Color Code.

Part Number L1 L2
MALTXXS. 602 Red Black
M,m/;\é;g();()fgoz Black White
MG Brown Light Blue

The actuators are mounted directly onto a damper shaft using a universal V-clamp. When
power is applied, the actuator rotates 95° to its powered position, at the same time tensing
the spring return safety mechanism. When power is removed, the spring returns the actuator
to its normal position. The actuators provide true mechanical spring return operation for
reliable, positive close-off on air tight dampers.

The MA4X-707X, MA4X-707X-502, MA4X-715X, and MA4X-715X-502 actuators are
equipped with a graduated position indicator showing -5° to 90°. The MA40-704X and
MA40-704X-501 are equipped with a graduated position indicator showing 0 to 1.

The MA40-704X-501 models are provided with 1 built in auxiliary switch. The SPDT switch
is provided for interfacing or signaling, for example, fan start-up. The switching function is
adjustable between 0° to 95° rotation (0 to 1 scale).

The MA4X-715X-502 and MA4X-707X-502 models are provided with 2 built in auxiliary
switches. The SPDT switches are provided for interfacing or signaling, for example, fan
start-up. The switching function is adjustable on one switch between 25° to 85° rotation and
the other switch is fixed at 5°.

The MA41-707X-XXX and MA41-715X-XXX actuators are equipped with a manual override
mechanism. This allows the actuator to be manually positioned at any point between -50 and
850. This mechanism is accessible on both sides of the actuator and can be used to ensure
tight close-offs for valves and dampers. The manual override should not be used while a unit
is powered or on units that are mounted in tandem.

Regular maintenance of the total system is recommended to assure sustained optimum
performance. The actuators are maintenance free.

None. Replace with a functional actuator.

© Copyright 2010 Schneider Electric All Rights Reserved. 21




DIMENSIONAL DATA

Figure-7 and Figure-8 dimensions are in inches (mm).

2-25/64
(61)

?J

6 Holes for
#10-24 Screws

10-1/2 (267)

- TAR2(191) ——

Dimensions shown
are in inches (mm).

& Note: These are not through holes. Use hardware supplied in

TAC approved AM kits.

Figure-7 MA4X-707X or MA4X-715X Series Mounting Dimensions.

22 © Copyright 2010 Schneider Electric All Rights Reserved.
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-~ 651/64 (172)—— =

-~ 6-13/64 (157) — =

—f | =—13/32 (10) | 25|
(133) 1 AL ~ 3-5/32 (80)
) { /@ \C)
4\\ o
/I e—321m2 @3)— |~ 4764 (19)
3 Holes for -~ 4-57/84 (125) ———=
& #10-24 Screws e *
c@[%@o 49/64 (19)

2-13/32 3-1/2(62)
(61)
Dimensions shown i B
are in inches (mm). 1
1/4 (6.4)

A Note: These are not through holes. Use hardware supplied in
TAC approved AM Kits.

Figure-8 MA40-704X Series Mounting Dimensions.

© Copyright 2010 Schneider Electric All Rights Reserved.

23



On October 1st, 2009, TAC became the Buildings business of its parent company Schneider Electric. This document reflects the visual identity of Schneider Electric,

however there remains references to TAC as a corporate brand in the body copy. As each document is updated, the body copy will be changed to reflect appropriate
corporate brand changes.

Copyright 2010, Schneider Electric Schneider Electric

All brand names, trademarks and registered 1354 Clifford Avenue @

trademarks are the property of their respective P.O. Box 2940

owners. Information contained within this Loves Park, IL 61132-2940 I

document is subject to change without notice. =
www.schneider-electric.com/buildings & E | ectric

F-26642-8






SX'(MIN)3INPRYDS SABA\S|OIUOO\BSBU\IOIAH IS\ Z

"0 "ON 3suodsay 14y J3d pappy .

u3do 1 “UIn3dy Bunds ‘euoiniodold [EWION O0A01-z | US-yeaudv | seed 050 LI'E €L 90°€ 0T €86 SIT Teme | 1 7-NHY
iS9JON| uonol0Y jo uondAIg _m—._w_w jonuo) ‘ON Hed "ON Hed [zs aun 97IS yod :mn- no._n_ 'ssaid CL- 3inssald peaH Mol payds \3 ﬁ_o‘_n_ ‘ssald ] N :>_LUv ajey mol4 usned >uU }ew
Jo1enpy ALY (9Inpays) | (pardajas) (pa129]25) (pasejnajed) (payendjed) (pa12|as) | (parenajed) (PaINpPays)
€T0Z ‘€T 3sn3ny ‘Aepsan] :93eq
owleg :adA] Jo1en)dy|
21399|3 Japaluyds HUEI Y
109f0ud 2dodss|a) palessu| YSYN BLEI(IF|

9|nNpayas SuizIS J101eN1DY 1§ SA|BA




[ DuraDrive]

VBB/VBS Series Ball Valves
with Proportional Actuators

Installation

Inspection
Inspect the package for damage. If package is damaged, notify the appropri-
ate carrier immediately. If undamaged, open the package and inspect the
device for obvious damage. Return damaged products.
Requirements
Tools (not provided)
— Wrench 1to 1-5/8”
— Pipe wrench according to pipe size
— Volt-ohm multimeter
— Philips Head screwdriver (for cover)
Training— Installer must be a qualified, experienced technician
Other accessories as appropriate

Electrical shock hazard! Disconnect power before installation to
prevent electrical shock or equipment damage.
Make all connections in accordance with the electrical wiring dia-

Warning

A\

gram and in accordance with national and local electrical codes.
Use copper conductors only.

All conductors shall be provided with insulation rated for the highest
voltage motor and end switch circuits.

Caution  Avoid locations where excessive moisture, corrosive fumes, explo-
sive vapors, or vibration are present.
Avoid electrical noise interference. Do not install near large conduc-
A tors, electrical machinery, or welding equipment.
When making lead connections within the actuator, use caution not
to put leads or connectors below the motor.
~ ™~
Piping

These valves must be piped according to the flow diagram below Two-Way
valve flow should go A to AB. Three-Way valves should only be applied as
mixing valves (see diagram).

Caution

A\

Use in systems which have substantial make-up water (open
systems) is not recommended. Follow proper water treat-
ment practices and system procedures. Refer to document
EN-205, F-26080.

e —————

o

==

O o

AB

Three-Way Valve: Mixing Only
Aand/or Bto AB.

Two-Way Valve: Flow A to AB

/Mounting )

The valves can be mounted in horizontal or verti-
cal piping. When installed in horizontal piping,
the actuator must be above the valve body. It
can be tilted left or right but it must not be tilted
below 90° from vertical.

Horizontal Pipe

Horizontal Plane
360°

Vertical Pipe

-

Installation Notes

e Make certain there is no overhead water
source that may drip onto valve actuator.

¢ |In normal service, some condensation may
occur on or around the valve. A drip pan
may be necessary or the valve body may be
insulated.

¢ Do not cover the actuator or obstruct the
manual operator lever.

¢ Reference product label and Product
Datasheet F-27395 for additional product
specifications.

e When using flexible conduit, the conduit

N J

should not place a load on the actuator.

Schneider
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Release lever Release button Checkout
(Top of actuator) 1. Make sure the valve stem rotates freely before
Manual operator and after installing the actuator.
2.If the stem does not operate freely it may indicate
that the stem was damaged and may require that
the valve be replaced.
3. After the piping is under pressure, check the

lever valve body and the connections for leaks.
Stem hole 4. After the valve and actuator are installed, power
Actuator M112A0x Keyed post hole Actuator M131A0x the actuator.and check the operation by varying
or M122A0x or M132A0x the control signal. On spring return models, the

(non-spring return) valve should return to its normal position when

power is removed.

(spring return)

Theory of Operation

DuraDrive VBB/VBS Series are proportional valve
actuator assemblies designed to make incremental
adjustments to flow based on the control signal
input. This actuator is not intended for continuous
A Parts on bottom of both actuators are identical. use in zero dead band control systems.

When power is removed for more than two sec-
onds, spring return valves return to their normal
position. Non-spring return valves remain at their
last position when power is removed.

The control signal input and action is selected by
means of the input signal jumper on the actuator
circuit board. All actuators are shipped with the
input signal jumper set for a 0 to 10 Vdc control
signal and the control action jumper set for direct
action (DA, valves opens with increasing control
signal). Multiple actuators may be connected to

a single controller. Do not exceed the maximum
current draw of the controller or transformer. When
using a 4 to 20 mAdc control signal, a separate
isolation transformer must be used with each valve.
Proportional Actuators perform a self-calibration
cycle on power-up. The actuator will run to the
open direction for approximately 20 seconds and
then closed direction for approximately 2 2 min (60
Hz) or 3 2 min (50Hz). Once this cycle is complete,
the actuator will then accept and respond to the
control signal.

Installing the Valve Body

Apply Teflon* tape to the male pipe thread. Hand screw the pipe into the valve,
turning it as far as it will go. Use a wrench to fully tighten the valve to the pipe.
Do not over tighten or strip the threads.

Installing the Actuator on the Valve Body

1. Turn the valve stem so that the slot on the top of the stem is pointing to-
wards the large keyed post.

2. Do one of the following.
a.0n the spring return actuator, press the red lever down and rotate the
manual operating lever to align the stem hole with the valve stem. Then slide
the red lever up to lock the manual lever in place.

b. On the non-spring actuator, press and hold the red release button on the
top of the actuator and rotate the manual operating lever to align the stem
hole with the valve stem. Then release the red button.

3. Align the valve body with the actuator to ensure the stem lines up with the
large stem hole and the large keyed post lines up with the post hole on the
bottom of the actuator.

4. Press the valve and actuator together to firmly lock into place.

5. The first time the valve is operated electrically, the manual operating lever of
the actuator will move to the automatic position. The manual operating lever
can be used to allow flushing of the system after installation.

Removing the Actuator Caution Do not use the manual opera-

1. Press and hold the valve release lever inward, towards the valve. tor while power is applied to the

2. Lift the actuator from the valve. actuator. Manual positioning of the
actuator while power is applied is

Caution: NOT recommended. If the actuator

*Do not use the valve body to manually open the actuator as damage to the is manually positioned while power

valve actuator will result. is applied, the calibration cycle will

need to be completed again for the

*Teflonis aregistered trademark of Dupont. actuator to function properly. To rec-

alibrate the actuator, cycle power
off for more than 6 seconds.

Schneider Electric 1354 Clifford Ave. Loves Park, IL 61111 1-888-444-1311 www.schneider-electric.com
F-27394-6 May 2010 ao
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Power/Failure Action

Control Signal

Position upon loss of power

Non-Spring Return
Actuator

Spring Return Closed
Actuator - Fail Closed

Spring Return Open
Actuator - Fail Open

Proportional | DA jumpered - increase in control signal
will open A to AB

Maintain last position | Will spring A to AB open

Will spring A to AB closed

RA jumpered - increase in control signal

will close A to AB

Maintain last position | Will spring A to AB open

Will spring A to AB closed

* Two-Way valve operation described. For a Three-Way valve, A to AB operation is the same. B to AB operationis opposite that of A to AB operation.

/Wiring

Make all connections according to job wiring diagrams
and in compliance with local and national electrical codes.
Refer to diagrams below for typical wiring.

Notice

e Multiple actuators may be connected to a single con-
troller. Do not exceed the maximum current draw of the
controller.

e Use only one spring return actuator per 10 VA trans-
former.

e Use of a properly sized, inherently limited, Class 2 trans-
former is recommended.

e Use only 18 to 24 AWG copper wire for all connectors.
When using multiple conductors under one terminal do
not exceed 2 wires of 20 AWG.

e For 4 to 20 mAdc control, a separate isolation transformer
must be used with each valve.

Control Signal and Action Selection

The control signal input is selected by means of the input
signal jumper on the actuator circuit board. Control action is
also selectable with the control action jumper. All actuators
are shipped with the input signal jumper set for a 0 to 10
Vdc control signal and the control action jumper set for di-
rect action (DA, valve opens with increasing control signal).

For more information see Guidelines for Powering Multiple
Actuators EN-206 (F-26363).

N

4-20mA
0-10Vinput and 5-10 V
direct action shown 0-5V

o-10v [—]
RA [+ ]
24 Vac Transformer DA ]
Line 24 Vac|
Volts | COM
DCin
Control Signal
Vdc
Com ——
+

Typical Wiring with M113A0x or M123A0x Spring Return Actuator

4 — 20 mA input and
direct action shown
24 Vac Transformer

Line 24 Vac >
Volts CcoM S22 >«
DCin +0° oo
Control Signal SRR IR
4to 20 mA e |.|_|_| .
+

Typical Wiring with M133A0x Non-Spring Return Actuator

)

Maintenance

The ball valve assembly itself requires no maintenance. The stem and pack-
ing design eliminates the need for packing adjustment for the life of the valve.

Field Repair

place entire unit as necessary.

However, regular maintenance of the total heating and cooling system is rec-

ommended to ensure sustained optimum performance.

Agency Listings

UL873: Underwriters laboratories (File #£9429 Category Temperature Indicating and Regulating Equipment) CUL: Listed for use in
Canada by Underwriters Laboratory. Canadian Standards C22.2 No. 24. European Community: EMC Directive (89/336/EEC). Low

Voltage Directive (72/23/EEC). Australia: This product meets requirements to bear the C-Tick Mark according to the terms specified

by the Communications Authority under the Radio Communications Act of 1992,

Schneider Electric 1354 Clifford Ave. Loves Park, IL 61111

F-27394-6

www.schneider-electric.com
May 2010 ao

1-888-444-1311

Neither valve nor actuator are field repairable. Re-

© 2010 Schneider Electric. All rights reserved.



[ DuraDrive] vBB/VBSProportional Actuators

rDimensions

3/4 (19)

(50)

5-1/8
(130)
4-3/8 — — 3(10)
(111) 11/16(2)
\ 2-3/8 ‘ =
[ | ©0) . an)
| = \ Y
- \
G

5-1/8

(130)

4-3/8

)

3
3/4(19)
¥

. 1-3/8 . 1-3/8
(35) 35)

1-11/16
(43)

2-1/2 1-11/16 _, |
1('335/)8 ke 1(3%/)8 (&4) 43) ~——2-9/16 (65) ——|
1—2;8/51)6 —
Two-Way Non-Spring Return Th.ree.-Way an-Sprlng Return
Shipping Weight: 2.07 Ibs (940 ) Shipping Weight: 2.34 1bs (1060 g)
5-1/8 5-1/8
(130) (130)
| 4-3/8 { il
(1) l —>| [~ 3/8(10) — “EI%E
== 112 (12) 01
e 2
F'&E:\ /’?,’. t i i | {
5 £ L
;ku__- ;:,/-f'f 5 f ol A ‘ | 478 3(%;6 @ S oy
| (124) \ I L
[l 4-7/8 l—l
r |J_“ | \ a9 — ! 23/16
M (56)
T @
BN 3 (19)
= L+ |_1-3/8 [ 1-3/8_ | __1-11/16 2172
198 | 13 . (35) 35) @3) (64)
(35) (35) 212 ), 1-1116_] . 29/16___]
29116 —! (64) 3) ©9)
(65)
) Three-Way Spring Return
Two-Way Spring Return Shipping Weight: 2.51Ibs (1140 g)
Shipping Weight: 2.25 Ibs (1020 g)
All dimensions shown in inches (mm) format and are rounded to the nearest 1/16".
\An additional 1in (25 mm) is required to remove the actuator from the valve. j
[Application Drawing )
— Supply
E——
4A{><} AB Return
Typical Two-Way .
l Fan Coil Application §
@
Typical Three-Way © §
Fan Coil Application 3 £
9 <)
w -
Supply =
i3]
S
O
w0
B 2
AB A ©
<—— Return B
-~ [}
Note: Typical applications. For simplicity, balancing valves and control devices not shown. (g
g
N
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VICTORY 100 & 200 SERIES VERIS INDUSTRIES

DESCRIPTION FEATURES
Victory 100 and 200 Series 10A enclosed relays are pilot-duty relays in an easy- @ Sleek field enclosure reduces the need for panel space
to-use nipple mount enclosure. The V100/V200 Series provide quick relay mounting @ The nipple mount feature allows the Victory Series to be mounted to any
without a dedicated field enclosure, making them ideal for retrofit projects. Field- electrical enclosure
selectable high and low voltage coil inputs provide on-site versatility. @ Flexible tinned stranded wire...fits easily in tight spaces & provides secure
connections to wire nuts
APPLICATIONS @ UL508 Listed...designed and approved for field installation...makes electrical
® Command contactors Inspection snaP ) o . o
@ Runlow voltage instead of line voltage...eliminate conduit in some applications
@ (ontrol motors
@ Isolation
©  Deviceinterlocking TYPICAL COIL PERFORMANCE
@ Relay logic Vol
L Pullin Voltage AC DC
® Sense voltages for alarm conditions 10-30Veccmveeereeeeeeeesnrsessenseenne 8 9
120V...... .
208-277N.cvvveerrvereerrreerrrssnnees 154
Drop Out Voltage AC DC
10-30V.cioeemmevrrenmncsinnirnessnnens 2 3
120V.comreeeereeerrrreserssessensenens 18
b 208-277N.cvvveerreerrerrrseneessennes 36
ﬂ Voltage Coil Current
> AC DC
< 10 25mA  14mA
»n v 25mA  14mA
24V, 3ImA 16mA
30V 39mA 18mA
120V.cccciiiicnvriinnccreninnssnnnes 22mA -
D10 19mA
2T TN e eeveieeeiiseseineseeinesens 25mA
CONTACT RATINGS

10A@277VAC, 28VDC

120VAC, 1/3HP N.0. & 1/6HP N.C.
240VAG, 1/3HP N.0. & 1/6HP N.C.
277VAC, 1/4HP N.0. & 1/8HP N.C.

Pilot Duty............ 277VAC, (1.7A), 480VA N.0.
Ballast.... . 277VAC, 1.7A
= Tungsten.... .. 120VAC, TV3 N.O. TV2 N.C.
SPECIFICATIONS 5‘,{?’,&1’0’ Gold Flash............. Yes
Operating Temperature:
V100, V100DC, V200 -34°t0 60°C (-29° to 140°F)
V100D, V200D -40°t0 55°C (-40°to 131°F)
Operating Humidity 10-90% RH non-condensing
Expected Relay Life Electrical (@ rated current) 100,000 cycles; Mechanical (unpowered) 10,000,000 cycles
Relay Status LED ON=energized
Wire Specifications:
Lead Length 14" (356 mm) min.
Gauge UL1015; Coil: 18 AWG; Contacts: 16 AWG
Insulation Class 600VAC RMS
UL 508 enclosed device listing
800.354.8556 +1 503.598.4564 www.veris.com HQ0001833.A 01121 v E R I S v

INDUSTRIES W'
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INDUSTRIES W'

APPLICATION/WIRING EXAMPLES DIMENSIONAL DRAWINGS

Nipple mount directly to a panel ~ V100/V100D¢/V200
| (71%mm) |
Toload
\\/ ’405
| 28" | ‘ 1.6" _,‘
= | (71 mm) \ @mm |
DI
— CONTROL 4 V | ‘
" 18"
COIL (4; 'rZ]m) (46 mm)
To Controls —— Y ‘7
i ~——1/2" NPT Nipple
Nipple mount to any 2x or 4x electrical box ¥1000/V200D
40" |
| (103 mm) \
To Load A CONTACTS
To Controls | 38" | 20
| (97 mm) | ‘ (52mm) ‘
N |
23" 25"
I:l (59 mm) (64 mm)
4 N (2
_J— 3/4" NPT Nipple :
wd
WIRE COLOR CODES g
Primary Relay 2 on V100D and V200D only
CONTROL SYSTEM INPUT CONTACT OUTPUT CONTROL SYSTEM INPUT CONTACT OUTPUT
wht/brown x m wht/orange “ \‘ o 4':'
or N.C. 208-277VAC or N.C.
whtblack e | 7] oy L Q| 7
120VAC wht/re 120VAC
) :

Common
LoW 1 LOW 1 Common
wht/blue _ grey/wht -
10-30VAC/DC
wht/yellow o wht/violet . BON
.0. ommon -0.
Common *solation. .. 600VAC *Isolation. . .600VAC
LISTED
%
C us
ORDERING INFORMATION  “usee

MODEL  RELAY oI AMPERAGE RATING ~ RELAY POWER LED uL
V100* SPDT 10-30VAC/DC, 120VAC o o
V100D 2xSPDT 10-30VAC/DC, 120VAC o o
V100DC | SPDT 10-30VDC 10A o o
V200 SPDT 10-30VAC/DC, 208-277VAC o o
V200D 2xSPDT 10-30VAC/DC, 208-277VAC o o

Some devices are Plenum rated per UL 1995...see White Paper VWPO1 at veris.com for details.
* Optional domestic version available.

HQ0001833.A

01121




VMD2B & VMD2B-F SERIES VERIS INDUSTRIES

SAVI3d

DESCRIPTION

Veris VMD2B Series are DPDT blade-style relays for socket/DIN mounting. Both the
full-featured and standard DIN rail sockets are compatible with all VMD2B relays.

The VMD2B-F is the full-featured model in a slim housing. The LED, the
flag indicator, and the test button allow for worry-free operation and easy
troubleshooting with minimal downtime. Never wonder where the problem is!

TYPICAL COIL PERFORMANCE

Power Consumption
ACQOIlS..vvvverrrrvereerrerererrenes 1.2VA
DCCOIS..unrrrverrrrrererrrerenrsrenee 0.9W
CONTACT RATINGS
Standard (F & C Series)
Resistive......cceeeeenee 10A@120VAC
10A@277VAC
10A@28VDC
1100] (0] A— 1/4 HP@120VAC
1/3 HP@240VAC
Pilot Duty........cvvr. B300
Hybrid ( S Series, Bifurcated)
Low Side High Side
Resistive........ 3A@120VAC 10A@120VAC
3A@277VAC 8A@277VAC
3A@30VDC 8A@28VDC
Motor............ 1/16 HP@120VAC 1/3 HP@120VAC
- 1HP@277VAC
Pilot Duty............... B300
CSA
Resistive......cceeeeenee 10A@277VAC

SPECIFICATIONS %
Operating Range '

FEATURES

Full featured model:

@ (olor-coded push button...allows manual operation of relay. AC coils red or
DC coils blue

® Removable override lever..when activated, locks push button and contacts
in the powered position

@ Flagindicator...shows contact status in manual or powered condition
@ LED status lamp...shows coil “ON” or “OFF” status

® 1.D. tag/write-on plastic label...used for identification of relays in
multi-relay circuits

@ 2-Way side or DIN rail mounting system...retrofits existing panel mounting
and 35 mm DIN rail

@ Mating hold-down clip...secures relay to socket (-F sockets)

Low level bifurcated model:
@ Allof the above full featured benefits
@ Bifurcated contacts for high reliability at extremely low current levels

@ Perfect for HYACapplications when you need to switch and hold low loads for
long periods of time

@ Hybrid relay, good for both logic switching and power switching

VMD2B-S has a hybrid design - great for installations where one pole is
switching a dry circuit and the other pole is switching a motor starter!

100mA - 10 Amps
3mA-3Amps

Dual (bifurcated) contacts for optimum wiping & contact performance.

85% t0 110% of rated voltage

Drop-out Voltage Threshold 15% of rated voltage
Expected Relay Life Electrical (@ rated current) 100,000 cycles; Mechanical (unpowered) 10,000,000 cycles
Operating Time 20 msec typical
Dielectric Strength 1500VAC (RMS)
Operating Temperature -40°t0 55°C (-40°to 131°F)

800.354.8556 +1 503.598.4564

www.veris.com

VERIS \¢

INDUSTRIES W'

HQO001852.A 01121
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DIMENSIONAL DRAWINGS

VERIS \¢

INDUSTRIES W'

VBD2B-F Socket VBD2B-C Socket
12" 12"
A (30mm) (30mm) |
> | 2.0"
| [ | | (5—'mm)
D o I
,, 11
[] { E5 )
(33}31:-1) (zzs}:l:n) sb [ l
| m—
VMD2B Relays 1.0"
(25 mm)
[O)
[ APPLICATION/WIRING EXAMPLE
re) VBD2B Sockets
_:J , TOPVIEW
2;’-9 8(44)  5(14)
- 14" B3 mm) Function _ Terminal  NEWA (E) D)
(35mm) Coil (+)** 8 14 (A2) 44) 1(12)
Coil (-)** 7 13 (A1)
— T (OMM1 5 9 (1) % g
= 11" N.0.1 ? 5 (14)
L oo N.C1 1 (12) >
(28 mm) (OMM2 6 12 @)
o) l NO2 4 8 W) | S =
NC2 2 4 @) |
14l(A2) 13)(A1)
** Observe polarity for relays with O
DC coil voltages only _&(31) 9(11) g
S <
wd
Ll
(= 4
AV
ORDERING INFORMATION C € @ (argrliafr ACCESSORIES
MODEL RELAYTYPE AMPERAGERANGE COILVOLTAGE  MIN.SWITCHING CURRENT  FULLFEATURED UL (b [RGBl AACUALL)
VMD2B-(12D 15A 12VDC 100mA@5VDC ol e
VMD2B-C24D 15A 24VDC 100mA@5VDC ol
VMD2B-C24A 15A 24VAC 100mA@5VDC ole
VMD2B-(120A 15A 120VAC 100mA@5VDC ol e
VMD2B-F12D 15A 12VDC 100mA@5VDC o ole®| .
VMD2B-F24D DPDT 15A 24VDC 100mA@5VDC [ ] [ B ) —
VMD2B-F24A 15A 24VAC 100mA@5VDC Y ole e
VMD2B-F120A 15A 120VAC 100mA@5VDC Y ole
VMD2B-F240A 15A 240VAC 100mA@5VDC ) FYI)
VMD2B-24SVAC 3A/10A 24VAC 3mA@17VDC/100mA@5VDC Y ole
VMD2B-120SVAC 3A/10A 120VAC 3mA@17VDC/100mA@5VDC () ol e
These relays are UL Listed, when used with the Veris sockets.
SOCKET ORDERING INFORMATION
MODEL AMPERAGE RATING VOLTAGE RATING FINGERSAFE  HOLD DOWN CLIP UL (43
VBD2B-F 20A 300V o Y ol e

When relays and sockets are used together, amperage rating is the lesser of the two ratings.

HQ0001852.A 01121
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WINDY CITY WIRE

CABLE & TECHNOLOGY PRODUCTS, LLC

386 Internationale Drive Suite H, Bolingbrook, Illinois 60440
Tel: (630) 633-4500 Toll Free: (800) 379-1191 Fax: (630) 296-8100

Temperature Control SmartWire™

P/N 042007 - Lo-Capacitance, 24 AWG, 1 Pair Shielded, 12.5 pF,

Non-Plenum

Description:

Conductor
Description:

Insulation:
Color Code:
Shield:
Drain Wire:
Jacket:
Marking:

Conductor DCR:
Capacitance:
Impedance:

Velocity of
Propagation:

Temperature and
Voltage Rating:

Cable Weight:

Overall Diameter:

Cable Specifications

1 Pair, 24 AWG Tinned Copper Shielded RS-232,
RS-422 Low-Capacitance Communication,
Instrumentation and Special Application Non-
Plenum Cable

24 AWG (7/32) Tinned Copper

Foam PE; .017"

Black/White

Aluminum Mylar

24 AWG Stranded Tinned Copper
PVC .015"

TEMPERATURE CONTROL SYSTEM LOW CAP 12.5
PF ZONE BUS/COMMABCDEO012345678
9 24AWG 2C SHLD (UL) CM C(UL)US 75 C ROHS

.150" Nom.

25.7 Ohms/Mft. Max.
12.5 pF/ft. Nom.
100 Ohms Nom.
78%

75 C/ 300 Volts

11 Lbs/Mft.

Flame Rating:
N/A

Agencies Approvals:

UL Subject 444 and NEC Article 800 Type CM Communication
Cable, C(UL), RoHS Compliant

L

/IR

r

(-

L
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WINDY CITY WIRE
CABLE & TECHNOLOGY PRODUCTS, LLC

386 Internationale Drive Suite H, Bolingbrook, Illinois 60440
Tel: (630) 633-4500 Toll Free: (800) 379-1191 Fax: (630) 296-8100

Temperature Control SmartWire™

Temparatare Comtrol

UL Listed and Rated Type CMP

Multi-Conductor Non-Shielded Plenum Cable 5mm

P/N 004360 - 22 AWG 2 Conductor Non-Shielded Plenum V" iy =
b - = B c
Cable Specifications
Description: 22 AWG 2 Conductor Bare Copper, Non-Shielded
Plenum, UL Subject 444, Type CMP, C(UL)
Conductor 22 (7/30 Bare Copper)
Description:
Insulation: Low-Smoke PVC .008"
Color Code: Black/White
Jacket: Low-Smoke PVC .018"
Marking: TEMPERATURE CONTROL SYSTEM AN BIN DIG IN /

OUTABCDEO0123456789 22AWGULC
(UL) CMP ROHS MADE IN THE USA

Overall Diameter: .126" Nom.
Conductor DCR: N/A
Capacitance: 30 pF/ft.
Impedance: N/A

Temperature and 75 C/ 300 Volt
Voltage Rating:

Cable Weight: 9 Lbs/Mft.

Flame Rating:

Approved For Plenum Use Without Conduit Per NEC Article 800,

NFPA 262 Flame Test c UL UL
i ]

Agencies Approvals: ; .

NEC Article 800, 725; UL CMP, C(UL), RoHS Compliant, Made in
the USA
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WINDY CITY WIRE
CABLE & TECHNOLOGY PRODUCTS, LLC

386 Internationale Drive Suite H, Bolingbrook, Illinois 60440
Tel: (630) 633-4500 Toll Free: (800) 379-1191 Fax: (630) 296-8100

Temperature Control SmartWire™

Temparatare Comtrol

UL Listed and Rated Type CMP

Multi-Conductor Non-Shielded Plenum Cable 5mm

P/N 004370 - 22 AWG 3 Conductor Non-Shielded Plenum o V'L! 1P E

Cable Specifications

Description: 22 AWG 3 Conductor Bare Copper, Non-Shielded
Plenum, UL Subject 444, Type CMP, C(UL)

Conductor 22 (7/30 Bare Copper)
Description: ﬁ
Insulation: Low-Smoke PVC .008"

Color Code: Black/White/Red
Jacket: Low-Smoke PVC .018"
Marking: TEMPERATURE CONTROL SYSTEM AN BIN DIG IN /

OUTABCDEO0123456789 22AWGULC
(UL) CMP ROHS MADE IN THE USA

Overall Diameter: .134" Nom.

Conductor DCR: N/A
Capacitance: N/A
Impedance: N/A

Temperature and 75 C/ 300 Volt
Voltage Rating:

Cable Weight: 13 Lbs/Mft.

Flame Rating:

Approved For Plenum Use Without Conduit Per NEC Article 800,

NFPA 262 Flame Test c UL UL
i ]

Agencies Approvals: ; .

NEC Article 800, 725; UL CMP, C(UL), RoHS Compliant, Made in
the USA
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WINDY CITY WIRE
CABLE & TECHNOLOGY PRODUCTS, LLC

386 Internationale Drive Suite H, Bolingbrook, Illinois 60440
Tel: (630) 633-4500 Toll Free: (800) 379-1191 Fax: (630) 296-8100

Temperature Control SmartWire™

Temparatare Comtrol

UL Listed and Rated Type CMP

Multi-Conductor Non-Shielded Plenum Cable 5mm

P/N 004380 - 22 AWG 4 Conductor Non-Shielded Plenum V" iy =
b - = B c
Cable Specifications
Description: 22 AWG 4 Conductor Bare Copper, Non-Shielded
Plenum, UL Subject 444, Type CMP, C(UL)
Conductor 22 (7/30 Bare Copper)
Description:
Insulation: Low-Smoke PVC .008"
Color Code: Black/White/Red/Green
Jacket: Low-Smoke PVC .018"
Marking: TEMPERATURE CONTROL SYSTEM AN BIN DIG IN /

OUTABCDEO0123456789 22AWGULC
(UL) CMP ROHS  MADE IN THE USA

Overall Diameter: .145" Nom.

Conductor DCR: N/A
Capacitance: N/A
Impedance: N/A

Temperature and 75 C/ 300 Volt
Voltage Rating:

Cable Weight: 16 Lbs/Mft.

Flame Rating:

Approved For Plenum Use Without Conduit Per NEC Article 800,

NFPA 262 Flame Test c UL UL
i ]

Agencies Approvals: ; .

NEC Article 800, 725; UL CMP, C(UL), RoHS Compliant, Made in
the USA
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WINDY CITY WIRE
CABLE & TECHNOLOGY PRODUCTS, LLC

386 Internationale Drive Suite H, Bolingbrook, Illinois 60440
Tel: (630) 633-4500 Toll Free: (800) 379-1191 Fax: (630) 296-8100

Temperature Control SmartWire™

Temparatare Comtrol

UL Listed and Rated Type CMP

Multi-Conductor Non-Shielded Plenum Cable 5mm

P/N 004391 - 22 AWG 6 Conductor Non-Shielded Plenum V" iy =
b - = B c
Cable Specifications
Description: 22 AWG 6 Conductor Bare Copper, Non-Shielded
Plenum, UL Subject 444, Type CMP, C(UL)
Conductor 22 (7/30 Bare Copper)
Description:
Insulation: Low-Smoke PVC .008"
Color Code: Black/White/Red/Green/Brown/Blue
Jacket: Low-Smoke PVC .018"
Marking: TEMPERATURE CONTROL SYSTEM AN BIN DIG IN /

OUTABCDEO0123456789 22AWGULC
(UL) CMP ROHS MADE IN THE USA

Overall Diameter: .163" Nom.

Conductor DCR: N/A
Capacitance: N/A
Impedance: N/A

Temperature and 75 C/ 300 Volt
Voltage Rating:

Cable Weight: 23 Lbs/Mft.

Flame Rating:

Approved For Plenum Use Without Conduit Per NEC Article 800,

NFPA 262 Flame Test c UL UL
i ]

Agencies Approvals: ; .

NEC Article 800, 725; UL CMP, C(UL), RoHS Compliant, Made in
the USA
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WINDY CITY WIRE
CABLE & TECHNOLOGY PRODUCTS, LLC

386 Internationale Drive Suite H, Bolingbrook, Illinois 60440
Tel: (630) 633-4500 Toll Free: (800) 379-1191 Fax: (630) 296-8100

Temperature Control SmartWire™

Temparatare Comtrol

UL Listed and Rated Type CMP

Multi-Conductor Non-Shielded Plenum Cable 5mm

P/N 002360 - 18 AWG 2 Conductor Non-Shielded Plenum V" iy =
b - = B c
Cable Specifications
Description: 18 AWG 2 Conductor Bare Copper, Non-Shielded
Plenum, UL Subject 444, Type CMP, C(UL)
Conductor 18 (7/26 Bare Copper)
Description:
Insulation: Low-Smoke PVC .008"
Color Code: Black/White
Jacket: Low-Smoke PVC .018"
Marking: TEMPERATURE CONTROL SYSTEM AN BIN DIG IN /

OUTABCDEO0123456789 18AWGUL C
(UL) CMP ROHS MADE IN THE USA

Overall Diameter: .158" Nom.

Conductor DCR: N/A
Capacitance: N/A
Impedance: N/A

Temperature and 75 C/ 300 Volt
Voltage Rating:

Cable Weight: 18 Lbs/Mft.

Flame Rating:

Approved For Plenum Use Without Conduit Per NEC Article 800,
NFPA 262 Flame Test u

Agencies Approvals:
NEC Article 800, 725; UL CL3P/CMP, (UL), RoHS Compliant, Made
in the USA
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WINDY CITY WIRE
CABLE & TECHNOLOGY PRODUCTS, LLC

386 Internationale Drive Suite H, Bolingbrook, Illinois 60440
Tel: (630) 633-4500 Toll Free: (800) 379-1191 Fax: (630) 296-8100

Temperature Control SmartWire™

Temparatare Comtrol

UL Listed and Rated Type CMP

Multi-Conductor Non-Shielded Plenum Cable 5mm

P/N 002370 - 18 AWG 3 Conductor Non-Shielded Plenum V" iy =
b - = B c
Cable Specifications
Description: 18 AWG 3 Conductor Bare Copper, Non-Shielded
Plenum, UL Subject 444, Type CMP, C(UL)
Conductor 18 (7/26 Bare Copper)
Description:
Insulation: Low-Smoke PVC .008"
Color Code: Black/White/Red
Jacket: Low-Smoke PVC .018"
Marking: TEMPERATURE CONTROL SYSTEM AN BIN DIG IN /

OUTABCDEO0123456789 18AWGULC
(UL) CMP ROHS MADE IN THE USA

Overall Diameter: .168" Nom.

Conductor DCR: N/A
Capacitance: N/A
Impedance: N/A

Temperature and 75 C/ 300 Volt
Voltage Rating:

Cable Weight: 23 Lbs/Mft.

Flame Rating:

Approved For Plenum Use Without Conduit Per NEC Article 800,

NFPA 262 Flame Test c UL UL
i ]

Agencies Approvals: ; .

NEC Article 800, 725; UL CMP, C(UL), RoHs Compliant, Made in the
USA
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WINDY CITY WIRE
CABLE & TECHNOLOGY PRODUCTS, LLC

386 Internationale Drive Suite H, Bolingbrook, Illinois 60440
Tel: (630) 633-4500 Toll Free: (800) 379-1191 Fax: (630) 296-8100

Temperature Control SmartWire™ T

paratare Comtrol

UL Listed and Rated Type CMP

Multi-Conductor Non-Shielded Plenum Cable 5mm

P/N 002380 - 18 AWG 4 Conductor Non-Shielded Plenum V" iy =
b - = B c
Cable Specifications
Description: 18 AWG 4 Conductor Bare Copper, Non-Shielded
Plenum, UL Subject 444, Type CMP, C(UL)
Conductor 18 (7/26 Bare Copper)
Description:
Insulation: Low-Smoke PVC .008"
Color Code: Black/White/Red/Green
Jacket: Low-Smoke PVC .018"
Marking: TEMPERATURE CONTROL SYSTEM AN BIN DIG IN /

OUTABCDEO0123456789 18AWGULC
(UL) CMP ROHS MADE IN THE USA

Overall Diameter: .184" Nom.

Conductor DCR: N/A
Capacitance: N/A
Impedance: N/A

Temperature and 75 C/ 300 Volt
Voltage Rating:

Cable Weight: 32 Lbs/Mft.

Flame Rating:

Approved For Plenum Use Without Conduit Per NEC Article 800,

NFPA 262 Flame Test c UL UL
i ]

Agencies Approvals: ; .

NEC Article 800, 725; UL CMP, C(UL), RoHS Compliant, Made in
the USA
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WINDY CITY WIRE
CABLE & TECHNOLOGY PRODUCTS, LLC

386 Internationale Drive Suite H, Bolingbrook, Illinois 60440
Tel: (630) 633-4500 Toll Free: (800) 379-1191 Fax: (630) 296-8100

Temperature Control SmartWire™ T

paratare Comtrol

UL Listed and Rated Type CMP

Multi-Conductor Non-Shielded Plenum Cable 5mm

P/N 002391 - 18 AWG 6 Conductor Non-Shielded Plenum V" iy =
b - = B c
Cable Specifications
Description: 18 AWG 6 Conductor Bare Copper, Non-Shielded
Plenum, UL Subject 444, Type CMP, C(UL)
Conductor 18 (7/26 Bare Copper)
Description:
Insulation: Low-Smoke PVC .008"
Color Code: Black/White/Red/Green/Brown/Blue
Jacket: Low-Smoke PVC .018"
Marking: TEMPERATURE CONTROL SYSTEM AN BIN DIG IN /

OUTABCDEO0123456789 18AWGULC
(UL) CMP ROHS MADE IN THE USA

Overall Diameter: .208" Nom.

Conductor DCR: N/A
Capacitance: N/A
Impedance: N/A

Temperature and 75 C/ 300 Volt
Voltage Rating:

Cable Weight: 46 Lbs/Mft.

Flame Rating:

Approved For Plenum Use Without Conduit Per NEC Article 800,

NFPA 262 Flame Test c UL UL
i ]

Agencies Approvals: ; .

NEC Article 800, 725; UL CMP, C(UL), RoHS Compliant, Made in
the USA






SURGE PROTECTION & POWER SOURCES

X020AAA

1 Hub and Foot Mount

X050BAB

—

2 Hub and Foot Mount

X100CBE

Plate Mount

X375DAC

i

Foot Mount

X075CBA

VERIS INDUSTRIES

Control Transformers

Veris X Series Control Transformers are a convenient
source of control power for HVAC control and building
automation applications. A wide variety of UL-listed
transformers are available with single and dual
threaded hub mounting options. Multiple current
limiting options are available, including a circuit
breaker in some models. Save ordering time and

Versatile UL Listed transformers...simplify
product selection and installation

Bl UL Listings for all models simplify panel building
requirements

M Threaded hub options maximize installation
flexibility
W One stop shopping...save time by ordering along

purchase order costs when buying other Veris sensors with other Veris products
by including transformers in your order.
APPLICATIONS
W Controller power
B Switching relays and other digital 1/0 circuits
B Powering sensors
DIMENSIONAL DRAWINGS
e *See ordering table
for dimensions.
‘% W ﬁ ‘% A 4»‘ or dimensions.
o[ o ‘ [&) Q{:‘
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WIRE COLORS
STANDARD CENTER TAP
PRIMARY WIRES* SECONDARY WIRES SECONDARY WIRES

COMMON

120VAC

]

24VAC

24VAC

BROWN 24VAC

208VAC
OR
2o [T H—
owc

e [ veow |
480VAC

*Primary of 24V isolation transformers= Red/Red

SPECIFICATIONS

Frequency 50/60 Hz
Operating Temperature -40°t0 65°C (-40° to 149°F)
No Load Voltage 27 t0 28VAC
Hub Style Fits 1/2" electrical k.o.
Wire UL 1015, 18 AWG*
Wire Length 8inches

*X085AAA, X375DAC have 14AWG, Secondary wires



VERIS INDUSTRIES o SURGE PROTECTION & POWER SOURCES

_
G INFORMATION inches,

VA PRIMARYVOLTAGE ~ SECONDARY CURRENT CLASS MOUNTING  SEPARATED CE  SPECIAL L W H
(VAQ) VOLTAGE LIMITING PRIMARY & ORDER

(VAQ) METHOD SECONDARY WIRES ONLY *

STANDARD
X020AAA 120 Inherent 1, Il THUB+FT [ 1K) 23 119 2.6 ]1.59 |1.69
X020ACA 2 277 Inherent 1, Il THUB+FT [ 1K) 23 119 2.6 ]1.59 |1.69
X020ADA 24 Inherent General | THUB+FT (1K) 23 119 [26 |1.59 |1.69
X020ADB 24 Inherent General | 2HUB+FT [ ] (1] 23 119 [26 |1.59 |1.69
X040AAA 120 Inherent 1, Il THUB+FT [ 1K) 2.7 2.2 2.9 ]1.98 |1.81
X040AAB 120 Inherent 1, Il 2HUB-+FT [ 1K) 2.7 2.2 2.9 ]1.98 |1.81
X040ACA 10 277 Inherent 1, Il THUB+FT [ 1K) 2.7 2.2 2.9 ]1.98 |1.81
X040ADA 24 Inherent 1, Il THUB+FT [ 1K) 2.7 2.2 2.9 ]1.98 |1.81
X040AMB 120/208/240/277 Fuse 1, Il 2HUB-+FT [ ] [ 1K) [ ] 2.7 2.2 2.9 ]1.98 |1.81
X040BNA 120/208/240 24 Fuse 1, Il THUB+FT [ 1K) [ ] 2.7 22 2.9 ]1.98 |1.81
X050BAA 120 Fuse 1, Il THUB+FT [ 1K) 28 2.2 2.9 ]2.06 |1.81
X050BAB 120 Fuse 1, Il 2HUB-+FT [ 1K) 28 2.2 2.9 ]2.06 |1.81
X050BCA 277 Fuse 1, Il THUB+FT [ 1K) 28 2.2 2.9 ]2.06 |1.81
X050BCB 277 Fuse 1, Il 2HUB-+FT [ ) [ 1K) 28 2.2 2.9 ]2.06 |1.81
X050BGB 208/240 Fuse 1, Il 2HUB-+FT [ ] [ 1K) [ ] 28 2.2 2.9 ]2.06 |1.81
X050CAA 120 Circuit Breaker {11, 1ll THUB+FT [ 1K) 3.5 J25 3.1 11.91 J2.03
X050CBA 120/240/277/480 Circuit Breaker {11, 1ll THUB+FT [ 1K) 3.5 J25 3.1 11.91 J2.03
X050(BB 120/240/277/480 Circuit Breaker {11, 1ll 2HUB-+FT [ ) [ 1K) 3.5 J25 3.1 11.91 J2.03
X050CCA 50 277 Circuit Breaker {11, 1ll THUB+FT [ 1K) [ ] 3.5 J25 3.0 11.91 J2.03
X050CEB 208/240/277/480 120 Circuit Breaker | General | 2HUB-+FT [ ] [ 1K) [ ] 3.5 J25 3.1 ]1.91 J2.03
X050CEG 208/240/277/480 Circuit Breaker | General | Plate, 90° Sec [ ] [ 1K) [ ] 35 |40 [4.0 |3.38 |3.38
X050(GG 208/240 Circuit Breaker {11, 1ll Plate, 90° Sec [ ) [ 1K) [ ] 40 ]40 4.0 ]3.38 |3.38
X050CHA 120/208/240/480 Circuit Breaker {11, 1ll THUB+FT [ 1K) [ ] 3.5 J25 3.1 11.91 J2.03
X050CHB 120/208/240/480 Circuit Breaker {11, 1ll 2HUB-+FT [ ] [ 1K) [ ] 3.5 J25 3.1 11.91 J2.03
X050CNA 120/208/240 Circuit Breaker {11, 1ll THUB+FT [ 1K) [ ] 3.5 J25 3.1 11.91 J2.03
X050CNB 120/208/240 Circuit Breaker {11, 1ll 2HUB-+FT [ ] [ 1K) [ ] 3.5 J25 3.1 11.91 J2.03
X050C0A 120/208/240/277/480 Circuit Breaker {11, 1ll THUB+FT [ 1K) [ ] 3.5 J25 3.1 11.91 J2.03
X050DLB 220 None 1, Il 2HUB-+FT [ ] [ 1K) [ ] 28 2.2 2.9 ]2.06 |1.81
X075CAA 120 Circuit Breaker {11, 1ll THUB+FT [ 1K) 3.9 J25 3.1 J2.31 J2.03
X075CAB 120 Circuit Breaker {11, 1ll 2HUB-+FT [ ] [ 1K) 3.9 J25 3.1 J2.31 J2.03
X075CBA |75 ]120/208/240/480 24 Circuit Breaker {11, 1ll THUB+FT [ ] [ 1K) 3.9 J25 3.1 J2.31 J2.03
X075CCA 277 Circuit Breaker {11, 1ll THUB+FT [ 1K) 3.9 J25 3.1 J2.31 J2.03
X075CHA 120/208/240/480 Circuit Breaker {11, 1ll THUB+FT [ 1K) [ ] 3.9 J25 3.0 J2.31 J2.03
X085AAA |85 |120 Inherent General | THUB+FT o0 32 38 [32 |22 3.4
X100CAA 120 Circuit Breaker {11, 1ll THUB+FT [ 1K) 41 125 3.1 J2.51 ]2.03
X100CAB 120 Circuit Breaker {11, 1ll 2HUB-+FT [ ] [ 1K) 41 125 3.1 J2.51 ]2.03
X100CBA 120/240/277/480 Circuit Breaker {11, 1ll THUB+FT [ 1K) 43 125 3.1 ]2.70 ]2.03
X100(BB 9 120/240/277/480 Circuit Breaker {11, 1ll 2HUB-+FT [ ] [ 1K) 43 125 3.1 ]2.70 ]2.03
X100CBE 120/208/277/480 Circuit Breaker {11, 1ll Plate [ 1K) [ ] 43 140 4.0 ]3.38 |3.38
X100CHB 120/208/240/480 Circuit Breaker {11, 1ll 2HUB-+FT [ ] [ 1K) [ ] 43 125 3.1 ]2.70 ]2.03
X100CKB 480 120 Circuit Breaker | General | 2HUB-+FT [ ] [ 1] [ ] 41 125 3.1 |2.51 |2.03
X100CLB 220 Circuit Breaker {11, 1ll 2HUB-+FT [ ] [ 1K) [ ] 41 125 3.1 J2.51 ]2.03
X150CAA 150 1120 Circuit Breaker | General | THUB+FT o0 3.5 138 3.2 [2.08 |3.26
X175BAB 120 Fuse General | 2HUB+FT [ ] [ 1K) 41 138 3.2 |3.19 |3.14
X175BLB 220 Fuse General | Foot [ ] [ 1] [ ] 38 3.8 [3.2 |3.05 |3.14
X175CAB | 175 |120 24 Circuit Breaker | General | 2HUB-+FT [ ] [ 1] 41 3.8 3.2 |3.19 |3.14
X175CLB 220 Circuit Breaker | General | Foot [ ] [ 1K ] 38 3.8 [3.2 |3.05 |3.14
X175DGC 208/240 None General | Foot [ ] [ 1K ] 41 3.8 3.2 |3.19 |3.14
X240DAA 240 |120 None General | THUB+FT [ ] [ 1K ] 3.7 13.8 |45 [3.24 |3.18
X375DAC  |375 | 120 None General | Foot [ ] [ 1] 43 3.8 |45 |3.83 |3.18
X020APC 2 24 Inherent 11,1l Foot [ ] [ 1] [ ] 23 119 [26 |1.59 |1.69
X020AQC 120/208/240 Inherent 1] Foot [ ] [ 1K ] [ ] 23 119 26 J1.59 |1.69
X040BPC 40 24 1224 Fuse 1] Foot [ ] [ 1K ] [ ] 2.7 122 29 [1.98 |1.81
X040BQC 120/208/240 Fuse 1] Foot [ ] [ 1K ] [ ] 2.7 122 29 [1.98 |1.81
X050CIA 50 1120 Circuit Breaker |11, 11l THUB+FT [ ] [ 1K ] [ ] 2.8 122 129 [2.06 |1.81
X100CRC 100 ]120/240 Circuit Breaker |11, 11l THUB+FT [ ] [ 1K ] [ ] 43 125 ]3.1 [2.70 12.03

* Special orders are not kept in stock, and may require some additional lead time. Call the factory for more details.
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Recessed Cover Enclosures
Gray Powder Coated
with Perforated Back Panel

Perforated
Back Panel

(@WLISTED

Size
Catalog # UPC 761515 W"xH"xD" STD CTN WGT List Price, $
13186RC** 39100 13x18x6 1 20 256.89
181810RC 39110 18x18x10 1 30 416.18
242410RC 39120 24x24x10 1 50 436.71
243610RC 39130 24x36x10 1 65 667.91
303610RC 39140 30x36x10 1 80 760.40
304810RC 39150 30x48x10 1 100 965.91

**Enclosure does not have recessed cover
Application
* Designed to enclose electrical and electronic controls, components and
instruments which do not require a dust, oil or water tight environment
e Perforated back panel facilitates many applications and configurations

Specifications
e Cold rolled steel
e UL listed
e Continuous hinge
e Perforated back panel, /" holes, 1/4" staggered centers
e Keyed cam action quad lock

Specials
e Custom sizes and modifications available
e Optional powder coat colors available

e Custom silk-screening
Prices subject to change without notice
Replaces all previous prices

(972) 272-9502 1-800-657-6100 TOLL FREE FAX 1-800-677-JBOX (5269) M
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Schneider

Electric

&

EH Series

Humidity Sensors

Data Sheet

DESCRIPTION

The EH Series Room, Duct and Outside hunidity sensors
are a universal Relative Humidity transmitter that can be
powered with either a +15 to 36 Vdc or 24 Vac supply
voltage. The EH series sensors are designed with a field
selectable 4-20 mA, 0-5 VDC, or 0-10 Vdc output signal
that is equivalent to 0 to 100% RH. The EH Series is used
in building automation systens, humidity chambers, and
OEM applications and is compatible with Vista, Continu-

um, I/Net and I/A Systens.

FEATURES

Single point Field Calibration
Field selectable output signals
+2% Accuracies

Low Drift

Highly Repeatable

Integral Temperature Sensor

SPECIFICATIONS

EH Series

Supply Voltage

250 Ohm Load: +15 to 36 Vdc / 21.6-26.4 Vac
0-5VDC: +15-36 Vdc / 21.6-26.4 Vac

500 Ohm Load: +18 to 36 Vdc / 21.6-26.4 Vac
0-10VDC: +18-36 Vdc / 21.6-26.4 Vac

Power Consumption

1VA maximum

RH Measurement Range

0 to 100%

RH Output

2-wire, 4 to 20mA (Factory Standard)
3-wire, 0-5, 0-10 Vdc or 4 to 20mA

Accuracy at 77° F (25° C)

+/- 2% from 20 to 95%

Long-term Stability

Less than 2% drift / 5 years

Hysteresis Less than 0.4% RH
Repeatability 0.5% RH
Sensitivity 0.1 % RH

Response Time

110 seconds for 63 % Step

Storage Temperature Range

41 to 95°F (56°C to 35°C) < 75% RH

Operating Temperature Range

-10 to 122°F (-23.3 to 50°C)

Operating Humidity Range

0to 95 % RH non-condensing

Saturation Response Time

10 minutes for 63% Step

Temperature Sensor output at 77° F (25° C)

1.8K ohm (Vista), 10K ohm Type Il (I/Net), 10K ohm Type Il (Continuum), 10K ohm with

11K ohm shunt (I/A)

Printed in the U.S.A 6-10

Copyright 2010 Schneider Electric All Rights Reserved. F-2760¢ ae ¢



ORDERING INFORMATION

Description Vista | I/Net | Continuum | /A
Room-Humidity Only EHR110
Room-Humidity and Temperature EHR110-100 | EHR110-200 | EHR110-500 | EHR110-800
Duct-Humidity Only EHD110
Duct-Humidity and Temperature EHD110-100 | EHD110-200 | EHD110-500 | EHD110-800
Outdoor-Humidity Only EHO110
Outdoor-Humidity and Temperature EHO110-100 | EHO110-200 | EHO110-500 | EHO110-800
Miscellaneous Option Code
LCD Display -LCD

(Room Units Only. LCD displays humidity value. )

DIMENSIONS

EHD110 Series

T

EHR110 Series EHO110 Series

x 0.65" dia.

(17 mm)

(9

1.15"

(29 mm) (4) PG11 172"

(127 mm) NPT
Knockouts

451"
(115 mm)

Mounting Hole
Separation:
2.69" (68 mm)

On October 1st, 2009, TAC became the Buildings business of its parent company Schneider Electric. This document reflects the visual identity of Schneider Electric,
however there remains references to TAC as a corporate brand in the body copy. As each document is updated, the body copy will be changed to reflect appropriate
corporate brand changes.

Schneider Electric

1354 Clifford Avenue

P.O. Box 2940

Loves Park, IL 61132-2940

www.schneider-electric.com/buildings

Copyright 2009, Schneider Electric

All brand names, trademarks and registered
trademarks are the property of their respective
owners. Information contained within this
document is subject to change without notice.
F-27499-2
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SL-2000 SERIES

DUCT SMOKE DETECTORS
Hi-Temp, Low-Flow & No-Tools

You/in Control

PRODUCT APPLICATION
The SL-2000 Series Smoke Duct Detector is the latest

innovation for early detection of smoke and prod- ;
ucts of combustion present in air moving through

HVAC ducts in Commercial, Industrial, and Residential
applications. The unit is designed to prevent the recir-
culation or spread of smoke by air handling systems, fans,

and blowers. Complete systems may be shut down in the event
of smoke detection. The SL-2000 is designed and built to meet all

local code requirements, as well as the NFPA and ICC standards regarding
HVAC supply and return duct smoke detectors. Output terminals are provided for a wide range of remote accessories such as
horns, strobes, remote status indicators, and test/reset key switches or push buttons.

PRODUCT DESCRIPTION

The SL-2000 includes many features that represent true
innovations from current generation duct smoke
detectors. Our traditional installer/servicer-friendly
approach has been closely followed and expanded
throughout the SL-2000. This philosophy provides a
new level of efficiency in after-purchase value to both
the installer/servicer and end-user. Our attention to
detail has yielded a host of

“No-Tools Required” features, as well as a multi-
application performance level as yet unmatched in
the industry. The key features below detail many of

cus

LISTED

MEA ACCEPTED

) CSFM LISTED

the customer-driven innovations incorporated in the SL-2000 Series. Innovative product combined with unsurpassed customer

service equals the right combination for all of your projects.

FEATURES

% Low-Flow Technology: Both lonization and Photoelectric
models listed for velocities between 100-4000 ft./min

< Both models listed for high-temperature applications

< Operating voltages: 230VAC, | I5VAC, 24VAC, 24VDC

« Interconnect up to 30 units for common functions

% Patent pending “No-Tools Required” front or rear
loading and removing sampling/exhaust tubes

« Patent pending “Test Port Valve” allows for aerosol smoke
testing without cover removal

% Clear cover fitted with four captive “No-Tools
Required” thumbscrews

< Instantaneous cover removal trouble indication

> Staggered terminal blocks for easier wiring

¢ Flashing LED on detector head indicates
normal operation

< Magnet test capability (magnet included)

« More wiring space than competitive models

< Footprint allows easy retrofit in many applications
without additional drilling

< Over |5 remote accessories available

¢ Duct wall gaskets on back of enclosure are pre-installed

Air Products and Controls Inc.
1749 E. Highwood

Pontiac, Ml 48340

(248) 332-3900 Phone

(888) 332-2241 Toll free
(248) 332-8807 Fax
www.ap-c.com

—A—

HALMA

GROUP
COMPANY

+«» Compatible with the WP-2000 weatherproof enclosure

% Reset switch is also an alarm test switch - competitive
models require a magnet or cover removal to test at unit

¢ Unit includes green pilot and red alarm visual indicators

++ External mounting tabs do not require cover
removal to install

+ Colored cover gasket indicates proper cover seal

« UL, CUL, CSFM, and MEA Listed

« Compact, lightweight size means easy handling,
lower shipping costs

+ Two sets of 10A form “C” alarm contacts

+ One set of 2A form “A” alarm contacts

+ One set of 10A form “C” trouble contacts

¢ Large terminal connection screws

« Standard interchangeable “plug-in” UL268 photoelectric or
ionization heads

% Advanced detector head design yields internal dust filtering

+ No additional screens or filters to clean

+«» Compatible with building automation and fire alarm systems

+* lonization and Photoelectric versions available

+« Complete wiring details permanently attached to unit

Distributed By:




WIRING

5 5 I REMOTE ACCESSORY WIRING INTERCONNECTION WIRING / COMMON FUNCTIONS
g 2 S a P%ﬁ’}wxg" Make sure to use only Air Products and Controls brand UL Listed Remote Accessories Make sure to use a common independant power supply
L2 g CIOATROUBLE  1OA ALARM POWERINPUT = RED UNIT#1 UNIT# UNIT#X  UNIT#1 UNIT#2 UNIT#X
@ T S CONTACT @ RED ®_ o @——(D e
E T & NN N CN () (@ 2 115 @ @ @ @
1 T Ll | © [vac] RED @ @ @
——t—t+ ———t—t 1 ACARM @Q @ e
1 2 3 4|5 6 7|8 9 10 G 220 115I'| LED :?
STch HORN/ OEMIO>N
JROUBLECONTACTSARE ALARM STROBE | | JUMPER G (20)mn(20)
SHOWN IN NON-ENERGIZED CONDITION. e
Al alarm relays operate with single | All alarm relays operate with single
11 12 13 14 15 16 | 17 18 19 20 |UNERNQRMALCPERATION & BLACK o—= (15) YELLow alarm, Individual horn/strobe units | alarm. All horn/strobe units
| Y Ll L TROUBLE sperate on alarmed detector only. aperate on any sngl alerm
KEY OR GREEN LED letectors max. letectors max.
| | | | | | | FUSHBUTION, PILOT CQ (9 UNIT#1 UNIT#2 UNIT#X| UNIT# UNIT#2 UNIT#X
#H—»L N0 ¢ NC C NO 0@ SWITCH O LED BLACK @ o—@—@ ......... @
oD Tl SO & ® e o @ N
\O—(20)——(20)
BLACK BLACK | CANNOT BE CONNECTED
TO FIRE ALARM PANEL it C test/ t. 30 detect .
TEST/ RESET PIOT  WHENUSINGTHISOPTION Sl 0 cetseore mar. " |(Us nomelly pn tesireset wich)

PRODUCT SPECIFICATIONS

MODEL NUMBER: SL-2000-N lonization: 230VAC, 115VAC, 24VAC, 24VDC
SL-2000-P Photoelectric: 230VAC, 115VAC, 24VAC, 24VDC
DETECTOR MODEL NUMBER: SL-2000-N  55000-225APO
SL-2000-P 55000-328APO
SAMPLING TUBES: STN-1.0 Sampling tube for 12” or less duct width
STN-2.5 Sampling tube for 6” to 2.5’ duct width
STN-5.0 Sampling tube for 2.5’ to 5.0’ duct width
STN-10.0 Sampling tube for 5.0’ to 10.0’ duct width
ACCESSORIES: MS-Series remote accessories, WP-2000 weatherproof
enclosure, TG-2000 aerosol test gas, and T-PB power supplies
(All available from Air Products and Controls Inc.)
POWER REQUIREMENTS: (without accessories)  230VAC 7.9 mA
Standby: 115VAC 13.8 mA
24VAC 39.4 mA
24VDC 13.5 mA
Alarm: 230VAC 16.0 mA
115VAC 27.0 mA
24VAC 59.3 mA
24VDC 128.7 mA
RELAY CONTACT RATING:
Alarm Contacts: Resistive load: 2 sets form “C” rated at 10 Amps @ 115VAC
Resistive load: 1 set form “A” rated at 2 Amps
Trouble Contacts: Resistive load: 1 set form “C” rated at 10 Amps @ 115VAC
AIR VELOCITY: 100 to 4,000 ft./min.
AMBIENT TEMPERATURE: SL-2000-N  32°F to 158°F (0°C to 70°C)
SL-2000-P  32°F to 140°F (0°C to 60°C)
HUMIDITY: 85 15 % RH (@32 +2°C; 86 +3.6°F) Non-Condensing / Non-Freezing
WIRING: Solid or stranded: #12 to #22 AWG terminals
APPROVALS: UL & CUL Listed (UL268A, UROX, UROX7) File # S2829
CSFM Listed (3240-1004:105)
MEA Accepted (73-92-E; VOL. 27)
MATERIAL: Grey plastic backbox, clear plastic cover (Makrolon 94V-0)
DIMENSIONS: 131/2"Lx41/2”Wx21/4"H
MAX. NET WT.: 2 1/2 Ibs.
RADIOACTIVE ELEMENT: For SL-2000-N (lonization) Americium 241; 0.9 Micro-Curie
Do not expose to corrosive atmospheres
HARDWARE: 7” exhaust tube, sampling tube end cap, mounting template, test

magnet, and mounting hardware included

ENGINEERS & ARCHITECTS SPECIFICATIONS

Air duct smoke detectors shall be Air Products and Controls Inc. SL-2000 Series. For ionization detectors the model number is SL-2000-N.

* For photoelectric detectors the model number is SL-2000-P. The detectors shall be listed by Underwriters Laboratories per UL 268A.

* The detectors shall operate at air velocities from 100 feet per minute to 4,000 feet per minute and at temperatures of no greater than 140°F (60°C).

* Visual indication of alarm and power must be provided on the detector front.

* A manual reset switch shall be located on front of the device.

* Detector head shall not require additional filters or screens which must be maintained, and shall include both a standby and alarm visual indication.

* The housing shall contain a detector base which will accept photoelectric or ionization detector heads.

* Terminal connections shall be of the screw type, a minimum of #6 screw (#12 to #22 AWG compatible). Terminals shall be provided for remote
pilot, remote alarm indications, strobe/horn, and remote test/reset switch. All wiring must comply with local codes and regulations.

* A method of testing the alarm function with a magnet must be provided.

* A method of smoke testing the detector without removing the cover must be provided.

* Al unit, remote accessory,and common function connection designations must be permanently affixed to the unit.

» Cover and sampling/exhaust tube installation or removal must not require the use of tools.

* Capability for interconnection of up to 30 units shall be provided for common functions.

» Sample and exhaust tubes shall be capable of removal/installation from the front and/or rear of the detector for inspection/maintenance.

NOTICE: The information contained in this document is intended only as a summary and is subject to change without notice. The products described have specific
instructional/installation documentation, which covers various technical, approval, code, limitation and liability information. Copies of this documentation along with any gen-
eral product warning and limitation documents, which also contain important information, are provided with the product and are also available from Air Products and
Controls Inc. The information contained in all of these documents should be considered before specifying or using the products. Any example applications shown are
subject to the most current enforced local/national codes, standards, approvals, certifications, and/or the authority having jurisdiction. All of these resources, as well as
the specific manufacturer of any shown or mentioned related equipment, should be consulted prior to any implementation. For further information or assistance concerning
the products, contact Air Products and Controls Inc. Air Products and Controls Inc. reserves the right to change any and all documentation without notice.

© Air Products and Controls Inc. 2005 DS-DU-1 F051230
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The Stack-On All Steel 2 Door Wall Cabinet includes two adjustable steel shelves that can be
adjusted in 2" increments. It comes with fastening hardware, and pre-drilled holes are provided in
the back of the cabinet to allow for easier mounting. The wall storage cabinet allows for hanging
storage with its steel pegboard side panels. It is also a fully lockable unit that comes with a
2-point locking bar, as well as a cylinder lock that is key-coded for additional security.

Stack-On All Steel 2 Door Wall Center:

Pre-drilled holes in the back of cabinet allow for easy wall-mounting

e Fastening hardware is included with the steel wall cabinet
e Steel, pegboard side panels allow for hanging storage
e Fully lockable with 2-point locking bar and key-coded cylinder lock for added security

Tqf digdbypot

Battery Type:

Multi Pack Indicator:

Model No.:

Shipping Weight (in pounds):
Product in Inches (L x W x H):

Does Not Contain a Battery
No

SGO-1250

37.0

15.5 x 29.63 x 33.25
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Unleash workforce productivity with performance features
that fit specific needs. Users can power through their day
with the latest Intel® Core™ i processors, high-speed
memory options, and Intel HD graphics.

Users can connect and communicate with colleagues around

the world with wireless connectivity options, front microphone
and headset mini-jacks for voice-over-IP, and Microsoft Unified
Communications support for optimal video conferencing.

Nbyjn j{f !gspevdyww!x ju !jowjywf lef tjho!d bw s t!u b
bebquwp!vojr vf Ix pd !t et Jjodmejoh!tvggpsugpdvqlip!
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Cvtjof tt. Driott!Dpotspm

N bobhf IzpvdP qyQhy!8121!easily with the latest Intel®
vPro systems management iAMT 8.x, which helps deliver
seamless out-of-band management!x ju 'Ef mLBDF2
bggnodf t!pdblmbejoh!dijfioun bobhf n f out pmypo/!
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simplifies management.

Confidently safeguard data with Dell Data Protection
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confidently plan for the future.

Finally, rely on Dell Services to configure, deploy, manage,
and support your OptiPlex desktops for their entire lifecycle,
including reselling or recycling when they reach end of life.
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Dell offers tailored solutions for cost effective security,
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Dell Desktop Virtualization Solutions provide a datacenter
infrastructure to improve data security, streamline
management, and speed time to value with purpose-built
hardware, software and services for client virtualization.
Dell's services and flexible delivery models help define and
implement the right solution for your needs.

Dell systems management solutions help you centralize
management, automate processes, and reduce support costs.
Each client system comes with a complete set of utilities

to enable industry-leading consoles, like Microsoft System
Center tools, to better deploy, configure, manage, and update
those devices. Dell also offers KACE! appliances to help
seamlessly manage endpoints or Dell Services to help define
and implement the right client management solution for your
unigue needs.

Dell Cloud Solutions help you offload select IT workloads and
adopt an on-demand, pay-as-you-go model that scales with
your organization. Automate manual or resource intensive
tasks such as email management and crisis management and
alerting.



Feature Technical Specification

Intel® 3rd generation Core™ i7/i5 Quad Core, i3 Dual Core (Post launch) and Pentium® Dual Core (Post launch);
Intel® 2nd generation Core™ i3 Dual Core, Pentium® Dual Core and Celeron® Dual/Single Core;
Intel vPro™ Technology available on select processors

Processors"

Chipset

Intel® Q77 Express Chipset

Operating System Options’

Microsoft® Windows 7® Home Basic (32/ 64 bit) (select countries), Microsoft® Windows 7® Home Premium (32/64 bit),
Microsoft® Windows 7® Professional (32/64 bit), Microsoft® Windows 7® Ultimate (32/64 bit)
Ubuntu® Linux (select countries)

Graphics Options**2

Integrated Intel® HD Graphics 2500/4000 (3rd generation Core i3/i5/i7 CPUs); Integrated Intel® HD Graphics 2000/3000 (2nd
generation Core i3 CPUs); Integrated Intel® HD Graphics (Celeron®/Pentium® Dual Core CPU); Optional discrete 1GB AMD
RADEON HD 7570; Optional discrete 1GB AMD RADEON HD 7470

Memory® Up to 4 DIMM slots (2 for USFF); Non-ECC dual-channel 1600MHz DDR3 SDRAM, up to 16GB

Networking Integrated Intel® 82579LM Ethernet LAN 10/100/1000; optional Broadcom® NetXtreme® 10/100/1000 PCle card; optional Dell
Wireless 1530 PCle (MT/DT/SFF) WLAN card (802.11n); optional Dell Wireless 1530 half-mini PCle (USFF) WLAN card (802.11n)

1/O Ports™ 4 External USB 3.0 ports (2 front, 2 rear) and 6 External USB 2.0 ports (2 front, 4 rear, except USFF — 4 rear only) and 2 Internal

USB 2.0 (MT/DT only); 1 RJ-45; 1 Serial; 1 VGA; 2 DisplayPort; 2 PS/2 (MT/DT/SFF only); 2 Line-in (stereo/microphone), 2 Line-out
(headphone/speaker), optional Parallel/Serial port support (MT/DT/SFF only), optional 1394a PCI card (MT/DT only)

Removable Media Options

DVD+/-RW; DVD-ROM; Dell 19 in 1 Media Card Reader (MT & DT only)

Hard Drives® Options

3.5" Hard Drives: up to 1TB 7200 RPM SATA;
2.5" Hard Drives: up to 500GB 7200 RPM SATA; 500GB Hybrid; 320GB 7200 RPM Opal SED, 128GB Solid State Drive;
Supports Dell's Flexible Computing Solution diskless option

Chassis Minitower (MT) Desktop (DT) Small Form Factor (SFF) Ultra Small
Form Factor (USFF)
Dimensions 142 x69x164/ 142 x4.0x16.1/ 114 x3.7x12.3/ 9.3x26x94/
(HxW x D) (36.0 x 17.5 x 41.7) (36.0 x 10.2 x 41.0) (29.0x9.3x 312 (23.7 x 6.5 x 24.0)
Inches/(cm)
Ill/li)n. Weight (lbs/ | 20.68 /94 17.38 /7.9 13.2 /6.0 7.26/3.3
9
Number of Bays 2 internal 3.5" linternal 3.5" linternal 3.5" linternal 2.5"
2 external 5.25" 1 external 5.25" 1 external 5.25" (slimline) 1 external 5.25" (slimline)
Expansion Slots 1 full height PCle x16 1 half height PCle x16 1 half height PCle x16 1 miniPCle connector
1 full he|ght PCle x16 1 half height PCle x16 1 half height PCle x16
(wired x 4) (wired x (wired x
1 full height PCle x1 1 half height PCle x1
1 full height PCI 1 half height PCI
Power Supply’ Standard 275W PSU Standard 250W PSU Standard 240W PSU 200W up to 90% Efficient
Unit PSUF Active PFC or optional Active PFC or optional Active PFC or oPhonal PSU (80 PLUS Gold);
275W up to 90% Efficient | 250W up to 90% Efficient | 240W up to 90% Efficient | ENERGY STAR 5.2
PSU (80 PLUS Gold); PSU (80 PLUS Gold); PSU (80 PLUS Gold); compliant, Active PFC
ENERGY STAR 5.2 ENERGY STAR 5.2 ENERGY STAR 5.2
compliant, Active PFC compliant, Active PFC compliant, Active PFC
Peripherals Options’ Monitors™:

Dell Entry Standard and Widescreen Flat Panel Analog:

Dell E170S, E190S, E1911, E1912H, E2011H, E2210, E2211H, E2311H

Dell Professional Digital Standard and Widescreen Flat Panel:

Dell P170S, P190S, P1911, P2012H, P2210, P2212H, P2312H, P2412H, P2712H
Dell UltraSharp Digital Standard and Widescreen Flat Panel, Adjustable Stand:
Dell 2007FP, U2212HM, U2312HM, U2410, U2412M, U2711, U3011

Keyboards: Dell USB Entry Keyboard, Dell Multimedia Pro Keyboard, Dell Smartcard Keyboard

Mouse: Dell USB Optical Mouse, Dell Laser Mouse

Audio Speakers: Internal Dell Business audio speaker, Dell AX210 2.0 Desktop Speakers; Dell AX510 and AX510PA Sound Bar

Trusted Platform Module? (TPM) 1.2, Dell Data Protection Access, Dell Data Protection Encryption, Chassis lock slot support, Chassis
Intrusion Switch, Setup/BIOS Password, 1/O Interface Security, optional Smart Card keyboard, Intel® Trusted Execution Technology,
Intel® Identity Protection Technology, Intel® Anti-Theft Technology, Dell Secure Works, BIOS support for optional Computrace®

Security Options!

Intel® vPro Technology (IAMT 8.0) ) including Dell unique vPro extensions; Intel® Standard Manageability; No Out of Band Systems

Systems Management
Management

Options®

Environmental Standards (eco-labels): ENERGY STAR 5.2, EPEAT Registered™, CECP, WEEE, Japan Energy Law, South Korea
E-standby, South Korea Eco-label (for DT/SFF/USFF only), EU RoHS, China RoHS
Other Environmental Options: Carbon Off-set; Asset Resale and Recovery Service

Environmental & Regulatory
Standards

Limited Hardware Warranty'’; Standard 3-year Next Business Day On Site Service after Remote Diagnosis' (3-3-3); Optional 3-year

Warranty ans Service
Dell ProSupport™; 4 year and 5 year service and support options®

Configuration Services Factory Image load. BIOS Customization. Hardware Customization, Asset Tagging and Reporting.

1. Offering may vary by region.
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4. System Memory and Graphics: Significant system memory may be used to support graphics, depending on system memory size and other factors.
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MINI TOWER COMPUTER (MT) VIEW

1

] | 6
2

|| o
N
4
5

10

15

A

1 |Power Button, Power |6 |Optical Drive (optional) 10 | Power Supply Diag- 14 | Expansion Card Slots
Light nostic Light (4)
2 | Optical Drive Bay 7 | Optical Drive Eject 11 | Power Supply Diag- 15 |Kensington / Noble
(optional) Button nostic Button Security Cable Slot
3 |Headphone Connector |8 USB 2.0 Connectors (2)
12 | Power Connectors 16 | Padlock Ring
4 [Microphone 9 Drive Activity Light
Connector
5 |USB 3.0 Connectors 13 | Back Panel Connect-
ors
(2)
1 PS2 Mouse Con- 7 SP2 Keyboard Con-
nector nector 2 3 4 5 6
2 |Link Integrity Light |8 |USB2.0 Connectors (2)
3 | Network Connector |9 I(Dzl)splayPort Connector
4 Network Activity 10 USB2.0 Connectors (2)
Light USB3.0 Connectors (2)
5 |Serial Connector 11 |VGA Connector
— - 7 g g 10 1 1z
6 |Line-out Connector |12 | -ne-in/Microphone
Connector
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16

]

16

MT System Board Components

N;enr" ] Name N;;.I ) Name
1 Internal Speaker Connector (INT_SPKR) 13 PCl-e x16 (wire x4) Connector (SLOT4)
2 Front 10 Connector (FRONTPANEL) 14 Buzzer (BEEP)
3 Thermal Sensor Connector (THRM_2) 15 LPC Debug Connector (LPC_DEBUG)T
4 SATA 0 Connector (SATAO) 16 Intrusion Switch Connector (INTRUDER)
5 SATA 1 Connector (SATAL) 17 System Fan Connector (FAN_HDD)T
6 SATA 2 Connector (SATA2) 18 P2 Power Connector (12V_PWRCONN)
7 SATA 3 Connector (SATA3) 19 Processor Socket (N/A)
8 Internal USB Connector (INT_USB) 20 CPU fan Connector (FAN_CPU)T
9 Battery Connector (BATTERY) 21 ’E)A|e,\4m;\/?g|§|?/\?\;\]§ftors (DIMMZ, DIMM?2,
10 PCl-e x16 Connector (SLOT1) 22 Power Switch Connector (PWR_SW)T
11 PCl-e x1 Connector (SLOT2) 23 P1 Power Connector (POWER)
12 PCI Connector (SLOT3) 24 Front USB3.0 Connector (Front _USB))
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MARKETING SYSTEM CONFIGURATIONS

NOTE: Offerings may vary by country. For more information regarding the configuration of your computer, click
Start>Help and Support and select the option to view information about your computer.

OPERATING SYSTEM

MT DT SFF USFF

Microsoft® Windows 7® Home Basic SP1 (32 and 64 bit),
Microsoft® Windows 7® Home Premium SP1 (32 and 64 bit),
Microsoft® Windows 7® Home Premium w/MUI &&P1 (32 and 64 bit),
Microsoft® Windows 7® Professional w/MUI SP1 (32 and 64 bit),
Microsoft® Windows 7® Professional SP1 (32 and 64 bit),
Microsoft® Windows 7® Ultimate SPI (32 and 64 bit),

Windows Operating System

Ubuntu (N-Series DIB) (32bit)dl

Other Ubuntu (32bit)dr
OS Media Support Optional
CHIPSET
MT DT SFF USFF
Chipset Intel Q77 Express Chipset

Non-volatile memory on chipset

BIOS Configuration SPI (Serial Peripheral Interface) 64Mbit (8MB) &32Mbit(4MB) located at SPI_FLASH on chipset
TPM 1.2 Security Device (Trusted Platform Module)* 4KB located at TPM1.2 on chipset

Non-TPM Available in select countries

NIC EEPROM LOM configuration contained within SPI_FLASH — no dedicated

LOM EEPROM
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PROCESSOR!

NOTE: Global Standard Products (GSP) are a subset of Dell’s relationship products that are managed for availability and synchro-
nized transitions on a worldwide basis. They ensure the same platform is available for purchase globally. This allows customers to

reduce the number of configurations managed on a worldwide basis, thereby reducing their costs. They also enable companies
to implement global IT standards by locking in specific product configurations worldwide. The following GSP processors identi-

fied below will be made available to Dell customers.

NOTE: Processor numbers are not a measure of performance. Processor availability subject to change and may vary by region/

country.

MT

DT

SFF

USFF

Intel® Quad Core Processors

Intel® Core™ 7 3770 / 3.10GHz, 8M, VT-x, VT-d, TXT (vPro™), 77W

GSP

GSP

GSP

Intel® Core™ 7 3770S / 3.40GHz, 8M, VT-x, VT-d, TXT (vPro™), 65W

GSP

Intel® Core™ i5 3570 / 3.40GHz, 6M, VT-x, VT-d, TXT (vPro™), 77W?

GSP

GSP

GSP

Intel® Core™ i5 3570S / 3.10GHz, 6M, VT-x, VT-d, TXT (vPro™), 65W?

GSP

Intel® Core™ i5 3470 / 3.20GHz, 6M, VT-x, VT-d, TXT (vPro™), 77W?

GSP

GSP

GSP

Intel® Core™ i5 3475S / 2.90GHz, 6M, VT-x, VT-d, TXT (vPro™), 65W?

GSP

GSP

GSP

GSP

Intel® Core™ i5 3470S / 2.90GHz, 6M, VT-x, VT-d, TXT (vPro™), 65W?

GSP

Intel® Core™ i5 3550 / 3.30GHz, 6M, VT-x, VT-d, TXT (vPro™), 77W?

Intel® Core™ i5 3550S / 3.00GHz, 6M, VT-x, VT-d, TXT (vPro™), 65W*

Intel® Core™ i5 3450 / 3.10GHz, 6M, 77W?*

Intel® Core™ i5 3450S / 2.80GHz, 6M, 65W?*

Intel® Dual Core Processors

Intel® Core™ i3 2130 / 3.40GHz, 3M, VT-x, 65W

Intel® Core™ i3 2125 / 3.30GHz, 3M, VT-x, 65W

Intel® Core™ i3 2120 / 3.30GHz, 3M, VT-x, 65W

Intel® Core™ G860 / 3.0GHz, 3M, VT-x, 65W?

Intel® Core™ G850 / 2.9GHz, 3M, VT-x, 65W*

Intel® Core™ G640 / 2.8GHz, 3M, VT-x, 65W?

Intel® Core™ G630 / 2.7GHz, 3M, VT-x, 65W*

XI XXX XXX

X X | XX X]|X]|Xx

X X | XX X]|X]|Xx

X X | X[ X X]|X]|Xx

Intel® Celeron Processors

Intel® Core™ G540 / 2.5GHz, 2M, VT-x, 65W?

Intel® Core™ G530 / 2.5GHz, 2M, VT-x, 65W?*

Intel® Core™ G460 / 1.8GHz, 1.5M, VT-x, 35W

1 3rd generation CPUs natively support 3 displays with the integrated CPU graphics. Three simultaneous display output requires one DP port with

a maximum resolution of 2500x1600 at 60Hz refresh rate and a DP and VGA port with max resolutions of 1920x1200 at 60Hz refresh rates.

2Post launch CPU, available from June for G860, G540; July for G640, i5 3470/S, i5 3570/S, i5 3475S.
® Available at launch, will be replaced in June or July, i5 3470/S replace i5 3450/S; i5 3570/S replace i5 3550/S; G860 replace G850;G640 replace

G630;G540 replace G530.
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MEMORY

NOTE: Memory modules should be installed in pairs of matched memory size, speed, and technology. If the memory modules
are not installed in matched pairs, the computer will continue to operate, but with a slight reduction in performance. The entire
16GB memory range is available to 64-bit operating systems.

MT DT SFF USFF
Type: DDR3 Synch DRAM Non-ECC Memory 1600MHZ?
DIMM Slots 4 4 4 2
DIMM Capacities Up to 8GB Up to 8GB Up to 8GB Up to 8GB
Minimum Memory 2GB 2GB 2GB 2GB
Maximum System Memory 16GB? 16GB* 16GB* 16GB*
Memory configurations
16GB' DDR3, 1600MHZ%, (4 x 4GB) X X X
16GB" DDR3, 1600MHz?, (2 x 8GB) X
8GB' DDR3, 1600 MHz?, (2 x 4GB) X X X X
6GB' DDR3, 1600MHZ’, (2GB + 4GB) X X X X
4GB' DDR3, 1600 MHz?, (2 x 2GB) X X X X
4GB' DDR3, 1600MHZ?, (1 DIMM) X X X X
2GB DDR3, 1600MHZz%, (1 DIMM) X X X X

!To fully utilize 4GB or more of memory requires a 64-bit enabled processor and 64-bit operating system. With 32-bit OS, the total amount of
available memory will be less than 4GB. The amount less depends on the actual system configuration.

21600MHz memory will only perform as 1600MHz memory when 3rd generation CPUs are used. It will perform as 1333MHz memory if 2nd
generation i3 2130, i3 2125, i3 2120, G860, G850 CPUs are installed in the system. It will perform as 1066MHz memory if 2nd generation G640,
G630, G540, G530, G460 CPUs are installed in the system.
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DRIVES AND REMOVABLE STORAGE

MT DT SFF USFF

Bays:
5.25-inch Optical Bay Supported (External) 2 1 1 1
Optical Drives Supported (maximum) 2 1 1 (slim-line) 1 (slim-line)
Hard Drive Bay Supported (Internal) 2 1 1 1
Hard Drives Supported 3.5°/2.5" (maximum) 2/2 1/2 1/2 0/1
Interface:
SATA 2.0 2 1 1 0
SATA 3.0 2 2 2 2
3.5" Hard Drives:

1TB* SATA 7200 RPM HDD X X X

500GB! SATA 7200 RPM HDD X X X

250GB* SATA 7200 RPM HDD X X X
2.5" Hard Drives:

500GB" SATA 7200 RPM HDD X X X X

320GB* SATA 7200 RPM HDD X X X X

320GB* SATA 7200 RPM OPAL SED w/FIPS HDD X X X X

500GB" SATA 7200 RPM Hybrid HDD X X X X

128GB' SATA Solid State drive X X X X
Optical Drive: (SFF/USFF require slim-line optical drive)

DVD+/-RW? SATA X X X X

DVD-ROM?® SATA X X X X
Media Card Reader:

Dell 19 in 1 Media Card Reader* X X

! For hard drives, GB means 1 billion bytes; actual capacity varies with preloaded material and operating environment and will be less.

% Discs burned with this drive may not be compatible with some existing drives and players; using DVD+R media provides maximum compatibility.
* DVD-ROM drives may have write-capable hardware that has been disabled via firmware modifications.

“ Dell 19 in 1 Media Card Reader (MCR) is supported via a F5 to F3 bay converter on the MT and DT and requires a slim line optical drive.
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SYSTEM BOARD CONNECTORS

NOTE: See Detailed Engineering Specifications for maximum card dimensions.

MT DT SFF USFF
PCI Slot(s)* 1 1
PCle x16 Slot(s) 2 1 1 1
PCle x16 (wired x4)Slot(s) * 1 1 1
PCle x1 Slot(s) 3 1 1
miniPCle connector(s) * 1
Serial ATA (SATA) * 4 3 3 2

'PCI Slots (Support Standard Rev 2.3)
2PCle x16 Slots (Support Standard Rev 3.0)
®PCle x16 (wired x 4), PCle x1 Slots, miniPCle (Support Standard Rev 2.0)

“ Serial ATA ( 2 ports Support Standard Rev 3.0, the rest of ports Support Standard Rev 2.0)
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GRAPHICS/VIDEO CONTROLLER

NOTE: MT supports full height (FH) cards and DT and SFF supports low profile (LP) cards.

MT

DT SFF

USFF

Integrated Intel® HD Graphics 2500/4000 (3™ generation Core
i3/i5/i7 CPUs);

Integrated Intel® HD Graphics 2000/3000 (2" generation Core
i3 CPUs);

Integrated Intel® HD Graphics (Pentium® Dual Core /
Celeron® CPU);

Integrated on CPU

Enhanced Graphic/Video Options

1GB AMD RADEON HD 7570

Optional card

1GB AMD RADEON HD 7470

Optional card

EXTERNAL PORTS/CONNECTORS

MT

DT

SFF

USFF

USB 2.0 (Front/Rear/Internal) 2/4/2

2/4/2 2/4/0

0/2/0

USB 3.0 (Front/Rear/Internal) 2/2/0

2/2/

0 2/2/0

2/2/0

Serial

1 Rear

Network Connector (RJ-45)

1 Rear

PS/2

2 Rear

Optional FH

1394 Controller via optional PCI card
card

Optional LP
card

Video:

VGA

1 Rear

DisplayPort

2 Rear

Audio:

Line in for microphone

1 Front

Line in for microphone or stereo

1 Rear

Line out for headphones or speakers

1 Front, 1 Rear
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COMMUNICATIONS - NETWORK ADAPTER (NIC)

NOTE: MT supports full height (FH) cards and DT and SFF supports low profile (LP) cards.

MT

DT

SFF

USFF

Intel® 82579LM Gigabit' Ethernet LAN 10/200/1000 (Remote
Wake Up, PXE support and Intel Active Management Technol-
ogy support)

Integrated on system board

Broadcom NetXtreme 10/100/1000 PCle Gigabit Networking
Card

Optional card

! This term does not connote an actual operating speed of 1 Gb/sec. For high speed transmission, connection to a Gigabit Ethernet server and

network infrastructure is required.

COMMUNICATIONS — WIRELESS

NOTE: MT supports full height (FH) cards and DT and SFF supports low profile (LP) cards.

MT DT SFF USFF
Dell Wireless 1530 PCle WLAN card (802.11n) Optional card
Dell Wireless 1530 half miniPCle WLAN card (802.11n) Optional
AUDIO AND SPEAKERS

MT DT SFF USFF
Realtek ALC269Q High Definition Audio Codec Integrated on system board
Dell AX210 USB Stereo speakers Optional
Dell AX510/AX510PA Flat Panel Soundbar Speakers Optional
KEYBOARD AND MOUSE

MT DT SFF USFF
Dell USB Entry Keyboard with optional palmrest Optional
Dell Multimedia Pro Keyboard Optional
Dell Smart Card Keyboard Optional
Dell USB Optical Mouse Optional

Dell Laser Mouse

Optional
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SECURITY
MT DT SFF USFF
Trusted Platform Module (TPM) 1.2* Integrated on system board
Chassis Intrusion Switch Optional
Dell Smartcard Keyboard Optional
Chassis lock slot and loop support Standard
Dell Data Protection | Hardware Encryption Engine Optional
TPM is not available in all countries. Depending on your country regulations, no-TPM system boards may be available.
SOFTWARE
MT DT SFF USFF
Dell Client Manager Available via Dell.com
Dell Data Protection | Access (DDPA) Standard
Dell Data Protection | Encryption (DDPE) Optional

ENVIRONMENTAL

NOTE: For more details on Dell Environmental features, please to go to Environmental Attributes section. See

your specific region for availability.

MT DT SFF USFF
Sustainable packaging X X X
MultiPack packaging Optional, US only
Energy Efficient Power Supply Optional Standard
ALL-IN-ONE STANDS AND MOUNTS

MT DT SFF USFF
Small Form Factor AIO Stand Optional
Ultra Small Form Factor AIO Stand Optional
Ultra Small Form Factor Wall Mount / Desk Mount Optional
SERVICE AND SUPPORT
NOTE: For more details on Dell Service Plans please to go to: www.dell.com/service/service_plans

MT DT SFF USFF
3 Year Warranty" Next Business Day On-site? (3- 3-3) Standard
ProSupport Optional

! For a copy of our guarantees or limited warranties, please write Dell USA L.P., Attn: Warranties, One Dell Way, Round Rock, TX 78682. For more

information, visit www.dell.com/warranty.

2 Service may be provided by third- party. Technician will be dispatched if necessary following phone- based troubleshooting. Subject to parts
availability, geographical restrictions and terms of service contract. Service timing dependent upon time of day call placed to Dell. U.S. only.
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DETAILED ENGINEERING SPECIFICATIONS

SYSTEM DIMENSIONS (PHYSICAL)

NOTE: System Weight and Shipping Weight is based on a typical configuration and may vary based on PC
configuration. A typical configuration includes: integrated graphics, one hard drive, one optical drive.

MT DT SFF USFF

Chassis Volume (liters) 26.27 15.06 8.38 3.70
Chassis Weight (pounds/kilograms) 20.68/9.4 17.38 /7.9 13.2/6.0 7.26/3.3
Chassis Dimensions: (HxWxD)

Height (inches/centimeters) 14.17 / 36 14.17 / 36 11.42 /29 9.32/23.67

Width (inches/centimeters) 6.89/175 4.02/10.2 3.65/9.26 2.56 /6.5

Depth (inches/centimeters) 16.42 /417 16.14 /41 12.28/31.2 9.44 /24
Shipping Weight (pounds/kilograms - includes packaging materials) 24.57 /1117 20.75/9.43 15.82/7.19 9.63 /4.375
Packaging Parameters (HxWxD)

Height (inches/centimeters) 21.31/54.13 21.31/54.13 19.25/48.90 19.13/48.59

Width (inches/centimeters) 18.75/47.63 18.75/47.63 15.81/40.16 14.38/36.53

Depth (inches/centimeters) 14.09/35.79 10.84/27.53 10.19/25.88 9.63/24.46
SYSTEM BOARD CONNECTOR MAXIMUM ALLOWABLE DIMENSIONS

MT DT SFF USFF

PCI Slot (Voltage supported 3.3V/5V/12V/-12V) 1 1

Height (inches/centimeters) 4.376 /11115 2.731/6.89

Length (inches/centimeters) 6.6 /16.765 6.6/16.765

Maximum Wattage 25W 25W
PClex16 Slot (BLUE) (Voltage supported 3.3V/12V) 1 1 1

Height (inches/centimeters) 4.376 / 11.115 2.731/6.89 2.731/6.89

Length (inches/centimeters) 6.6/ 16.765 6.6 /16.765 6.6 /16.765

Maximum Wattage 75W 50W 50W
PClex16 wired as x4 Slot (BLACK) (Voltage supported 3.3/12V) 1 1 1

Height (inches/centimeters) 4.376 / 11.115 2.731/6.89 2.731/6.89

Length (inches/centimeters) 6.6 /16.765 6.6 /16.765 6.6/16.765

Maximum Wattage 25W 25W 25W
PCle x1 Slot (Voltage supported 3.3V/12V) 1 1

Height (inches/centimeters) 4.376 /11115 2.731/6.89

Length (inches/centimeters) 4.5/11.44 45/11.44
Maximum Wattage 10W 10W
Mini PCle x1 Slot 1
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SYSTEM LEVEL ENVIRONMENTAL AND OPERATING CONDITIONS

MT DT SFF USFF

Temperature

Operating

10°C to 35°C (50°F to 95°F)

Non- Operating (Storage)

-40°C to 65°C (-40°F to 149°F)

Relative Humidity

20% to 80% (non-condensing)

Maximum vibration

Operating

0.25 G at 3 to 200 Hz at 0.5 octave/min

Non- Operating

0.5 G at 3to 200 Hz at 1 octave/min

Maximum Shock

Operating

Bottom half-sine pulse with a change in velocity
of 50.8 cm/sec (20 inches/sec)

Non- Operating

27- G faired square wave with a velocity change
of 508 cm/sec (200 inches/sec)

Maximum Altitude

Operating

-15.2 to 3048 m (=50 to 10,000 ft)

Non- Operating

-15.2t0 10,668 m (=50 to 35,000 ft)
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AUDIO

INTEGRATED REALTEK ALC269Q HIGH DEFINITION AUDIO MT DT SFF USFF
High Definition Stereo support X X X X
Number of channels 2

Number of Bits / Audio resolution

16, 20, and 24-bit resolution

Sampling rate (recording/playback)

Support 44.1K/48K/96K/192 kHz sample rates

Signal to Noise Ratio

98 dB DAC outputs, 90 dB for ADC inputs

Analog Audio

X X X X

Dolby Digital

THX

Digital out (S/PDIF)

Audio Jack Impedance

Microphone 40K ohm~60K ohm
Line-In 40K ohm~60K ohm
Line-Out 100~150 ohm
Headphone 1~4 ohm

Internal Speaker Power Rating

2Watt (peak) / 1Watt (average)d

COMMUNICATIONS - INTEGRATED LAN

INTEGRATED INTEL® 82579 GIGABIT!
ETHERNET LAN 10/100/1000

MT DT SFF USFF

External Connector Type

RJ45

Data Rates supported

10/100/1000 Mbps

Controller Details

Controller bus architecture

PCle-based interface for SO state, SMBus for Sx
low power state

Integrated memory N/A
Data transfer mode (example Bus- Master DMA) N/A
Power consumption (full operation per data rate connection speed) 711mW (Max.)
Power consumption (standby operation) 227mW (Max.)
IEEE standards compliance (example 802.1P) 802.3
Hardware Certifications (example FCC, B, GS mark...) N/A

Boot ROM Support

EEPROM (located in SPI)

Network Transfer Mode (example Full Duplex, Half Duplex)

Network Transfer Rate (example 10BASE-T (half- duplex) 10 Mbps

10BASE-T (full- duplex) 20 Mbps
100BASE-TX (half- duplex) 100 Mbps
100BASE-TX (full-duplex) 200 Mbps
1000BASE-T (full-duplex) 2000 Mbps

10 Mb (full/half- duplex)
100 Mb (full/half-duplex)
1000 Mb (full-duplex)
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COMMUNICATIONS - INTEGRATED LAN (CONT.)

INTEGRATED INTEL® 82579 GIGABIT!
ETHERNET LAN 10/100/1000 (CONT.)

MT

DT

SFF

USFF

Environmental

Operating temperature

0°C to 85°C (32° F to 185° F)

Operating humidity

20% to 80% (non-condensing)

Operating System Driver Support

Windows 7 32/64, Windows XP 32/64, Vista

Manageability (examples WOL, PXE)

WOL, PXE 2.1

Management Capabilities Alerting

Intel® Standard Manageability, 3rd generation

i5/i7 processors with vPro Technology

! This term does not connote an actual operating speed of 1 Gb/sec. For high speed transmission, connection to a Gigabit Ethernet server and

network infrastructure is required.
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GRAPHICS/VIDEO CONTROLLER

NOTE: MT supports full height (FH) cards and DT and SFF supports low profile (LP) cards.

Onboard Graphics*#**

Integrated Intel® HD Graphics 2500/4000 (3" generation Core i3/i5/i7

CPUs); MT DT SFF USFF
Integrated Intel® HD Graphics 2000/3000 (2" generation Core i3 CPUs);

Integrated Intel® HD Graphics (Pentium® Dual Core CPU);

Bus Type Integrated

GPU core clock

Gen6 Core Intel® HD Graphics /HD Graphics
2000 @ 850MHz
Gen7 Core Intel® HD Graphics 2500 / 4000 @
650MHz

Frame Buffer Memory (onboard and shared) Size and Speed

Depends on available system memory (Up to
1.7GB with 4GB system Memory)

Overlay Planes Yes
Maximum Color Depth 32 bit
Maximum Vertical Refresh Rate 75 Hz
Multiple Display Support Yes

Operating Systems Graphics/ Video API Support

OpenGL 3.1/OpenCLvl.1 /DirectX 11

Supported Resolutions and Max Refresh Rates (Hz) (Note: Analog and/or
digital)

Up to 2560x1600 @ 60Hz (DP)
Up to 1920x1200 @ 60Hz (VGA only)

External Connectors

VGA, 2 DisplayPort

DisplayPort

Bus Type DDPC
DisplayPort Audio Support Yes
VGA

Bus Type CRT
VGA Audio Support No

! Up to 1.7 GB of system memory may be allocated to support integrated graphics, depending on operating system, system memory size and other

factors.

2 3rd generation CPUs natively support 3 displays with the integrated CPU graphics. Three simultaneous display output requires one DP port with a

maximum resolution of 2500x1600 at 60Hz refresh rate and a DP and VGA port with max resolutions of 1920x1200 at 60Hz refresh rates.
* Display output from both onboard and discrete simultaneously if multi display option in BIOS is enabled and OS used is Win7.
“ For dual graphics card configuration in PClex16 and PClex16 (wire as 4), Bios will disable multi display option automatically and display output

only from graphics cards.
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HARD DRIVES?

3.5" 1TB SATA 7200 RPM HDD

Capacity

1TB

Dimensions inches (W x D x H)

Approximately (4.00 x 5.787 x 1.028 inches)

Interface type and Maximum speed

Up to 6Gb/s (SATA 3.0)

Internal buffer size

32 MB

Rotational Speed

7200 rpm

Logical Blocks

1,953,525,168

Power Source

Power Consumption (reference only)

Idle 5.0W, Active 10.0W(running IOmeter utility)

Spin Up Current (reference only)

5V (1A) .12V (2A)

Environmental Operating Conditions (Non- Condensing):

Temperature Range

5°Cto 60°C

Relative Humidity Range

20% to 80% non-condensing

Maximum Wet Bulb Temperature

29°C

Altitude Range

-50 ft to 10000 ft

Environmental Non-Operating Conditions (Non- Condensing):

Temperature Range

-40°C to 65°C

Relative Humidity Range

10% to 90% non-condensing

Maximum Wet Bulb Temperature

38°C

Altitude Range

-50 ft to 35000 ft

! For hard drives, GB means 1 billion bytes ; actual capacity varies with preloaded material and operating environment and will be less.
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OPTICAL DRIVES

DVD +/- RW*

MT

DT

SFF

USFF

External Dimensions
inches/centimeters

148.2mm(6in)/42mm

148.2mm(6in)/42mm

128.0 mm (5.04)/ 12.7mm

128.0 mm (5.04)/ 12.7mm

(Without Bezel — W x H x (2in)/ 171 (max) (2in)/ 171 (max) (0.51in)/ 126.1mm (4.97in) (0.51in)/ 126.1mm (4.97in)
D)

Weight (max) pounds/

kilograms 7009 700g 1709 1709

Interface type and speed SATA 1.5Gbit/s SATA 1.5Gbit/s SATA 1.5Gbit/s SATA 1.5Gbit/s

Disc Capacity Standard Standard Standard Standard

Internal buffer size

supplier dependent

supplier dependent

supplier dependent

supplier dependent

Access Times (typical)

supplier dependent

supplier dependent

supplier dependent

supplier dependent

Maximum Data Transfer Ra

tes

Writes 16x DVD/48x CD 16x DVD/48x CD 8x DVD/ 24x CD 8x DVD / 24x CD

Reads 16x DVD/48x CD 16x DVD/48x CD 8x DVD/ 24x CD 8x DVD/ 24x CD

Power Source

DC Power Requirements 12V, 5V 12V, 5V 5V 5V

DC Current 1200mA (12V)/ 900mA 1200mA (12V)/ 900mA 1000mA 1000mA
(5V) (5V)

Environmental Operating Conditions (Non-Condensing):

Operating Temperature 5°C to 50°C 5°C to 50°C 5°C to 50°C 5°C to 50°C

Range

Relative Humidity Range

20% to 80% RH

20% to 80% RH

20% to 80% RH

20% to 80% RH

Maximum Wet Bulb Tem-
perature

29°C

29°C

29°C

29°C

Altitude Range

-200 to 3048

-200 to 3048

-200 to 3048

-200 to 3048

Environmental Non- Operating Conditions (Non- Condensing):

Operating Temperature
Range

-40°C to 65°C

-40°C to 65°C

-40°C to 65°C

-40°C to 65°C

Relative Humidity Range

5% to 95% RH

5% to 95% RH

5% to 95% RH

5% to 95% RH

Maximum Wet Bulb Tem-
perature

38°C

38°C

38°C

38°C

Altitude Range

-200 to 10600m

-200 to 10600m

-200 to 10600m

-200 to 10600m

! Discs burned with this drive may not be compatible with some existing drives and players; using DVD+R media provides maximum compatibility.




Tfdjpo!3;! Dfsygdout!boe!Epdvn foubypo!



Big Island Air Conditioning

Formally EMC and Custom Aire
73-5620 Kauhola Suite #6
Kailua Kona, HI 96740
CT-31753
(808)-329-7672 fax (808)-329-6462

t’mEFOWS ' réml $0
5AG June 14,2013

t'mSPC NASA Infrared Telescope Facility

B ary

Contact: Momi McCarter
Phone: 808-334-0891
Fax: 808-334-0895
Email: momi.mccarter@maryl.com
Project: American Savings Bank
Location: North Kona, HI
Year Installed: 2012
Dollar Value: $101,428.55

-olulu Builders

Contact: Les Pederson
Phone: 808-935-5938
Fax: 808-936-7691
Email: Ipedersen@honolulubuilders.com
Project: Hale Aloha
Location: Hilo, HI
Year Installed: 2013
Dollar Value: $715,500

-lips Exeter Academy

Contact: Joe Malerba
Phone: 603-777-4459
Fax: 603-777-4392
Email: jmalerba@exeter.edu
Project: Phillips Exeter Academy
Location: Exeter, NH
Year Installed: 2009 - 2011
Dollar Value: Various
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2
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4
5
TYX IVJ27!
JOQvUT
DI BO| uzoF QP OUIOBNF IEFTDSJQUPO RUZ EJTUSLCVUPS QBSUI$

2 | BoDUFNGQ | DI 2 TvOQMZ' UFNQ |DI IMFS!12!TVQQMVZIUFN QF SBUVSF 2 NBNBD UF.814.D.8.B.2
3 | BDDUFNQ | DI 2° SFUVSO' UFNQ|DI MFSI21SFUVSOIUFN QF SBUVSF 2 NBNBD UF.814.D.8.B.2
4 | wemuBHF |DI 2 TvoQMZ' QSFTT|DI MFSI2ITVQQMZIGSFTTVSF 2 LFMF QrT3.211
5 | weMUBHF |DI 2 SFUVSO QSFTT|DI MFS!2ISFUVSOIQSFTTVSF 2 LFMF QrT3.211
6 | WeMIBHF DI 2° GWPX DI MFSI2IGWP X 2 PODPO POJG.2221
7 ! ! ! ! ! "
8 | weMIBHF HQ2' O QSFTT |HMZDPMQVNQUOMFUIQSFTTVSF 2 LFMF QrT3.211
9 | wemBHF | H@2 PVU GSFTT |HMZDPMQVNQPVUMFUIGSFTTVSF 2 LFMF QrT3.211
: BDDUFNQ | X 3° TVQQVZ' UFNQ |.DFIX BHP O!3!TVQQMZ!IUFN QF SBUVSF 2 NBNBD UF.814.D.8.B.2
21 | BDDUFNQ | X 3° SFUVSO' UFNQ |.DFIX BHP O131SFUVSOIUFN QF SBUVSF 2 NBNBD UF.814.D.8.B.2
22 | wemuBHF | X 3° TvoQMzZ® QSFTT|.DFIX BHP OI3ITVOOMZIQSFTTVSF 2 LFMF QrT3.211
23 | weMuBHF |X 3° SFUVSO® QSFTT|.DFIX BHP OI3ISFUVSOIQSFTTVSF 2 LFMF QrT3.211
24 | EHILBM FG7" TUT FYI BVTUIGBO!7!ITUBWT 2 WESJT VIFS.| 411
25 | EHLUBM FG8' TUT FYI BVTUIGBOISITUBUIV T 2 WESJT VIFS.| 411
26 | EHIUBM FQ' TUT FYI BVTUIGBO!9ITUBUIVT 2 WESJT VIFS.| 411
27 | EHIBM FG TUT FYI BVTUIGBO!: ITUBWVT 2 WFSJT VFS.1 411
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TYX IVJ27!
JOQvUT
DI BO| uzoF QP OUIOBNF IEFTDSJQUPO RUZ EJTUSLCVUPS QBSUI$
2 | BDDUFNQ Bl V3'SPPN  |BI VI3ISPPNIUFNQFSBUVSF 2 UBD FUS611
3 | BDDUFNQ BI V3'EBU Bl VI3IEJTDI BSHF!BS!UFNQF SBUVSF 2 NBNBD UF.813.C.8.E
4 | BDDUFNQ BI V3" SBU Bl VI3ISFUVSO!IBJSIUFN QF SBUVSF 2 NBNBD UF.813.C.8.E
5 | BDDUFNQ | BI v3' DMI* TVQQMVE |BI V!3IDP PMOH!DP MTVQQMZ!UFN QF SBUSVF 2 NBNBD UF.814.D.8.B.2
6 | BDDUFNQ | BI v3' DMI* SFUVSO|BI V!3!IDP PMOH!DP MSFUVSOIUFN QF SBUSVF 2 NBNBD UF.814.D.8.B.2
7 | wemuBHF | BI v3'DMH* GWPX  |BI V!3IDPPMOH!DP MMRV.E!GWP X 1)FY.JT UDOH* 2 FYJTUDH FYJrUOH
8 | wmiBHF | BIV3DPMEQ |[BI V!3IDPPMOH!DP MEJGGFSFOUBMQSFTTVSF 2 UBD FQQ213.MDE
9 | wemiBHF | BI V3 GMUFS' EQ |BI VI3IGMIFSIEJSGFSFOUBMQSFTTVSE 2 UBD FQQ213.MDE
: BDDUFNQ Bl V4'SPPN  |BI VI4ISPPNIUFNQFSBUVSF 2 UBD FUS611
21 | BDDUFNQ BI V4 EBU Bl VI4IEJTDI BSHF!BS!UFNQF SBUVSF 2 NBNBD UF.813.C.8.E
22 | BDDUFNQ Bl V4' SBU Bl VI4ISFUVSO!IBSIUFN QF SBUVSF 2 NBNBD UF.813.C.8.E
23 | BDDUFNQ | BI V4 DMI® TVQQMWE |BI V141DP P MOH!DP MTVQOMZ!UFN QF SBUSVF 2 NBNBD UF.814.D.8.B.2
24 | BDDUFNQ | BI v4' DMI* SFUVSO|BI V!4IDP PMOH!DP JMSFUVSO!IUFN QF SBUSVF 2 NBNBD UF.814.D.8.B.2
25 | wemuBHF | BI v4'DMA' GWPX  |BI VI4IDP PMOH!DP MMRV.E!GVP X 1)FY.JT UOH* 2 FYJTUDH FYJrUOH
26 | wemlBHF | BI V4 DPMEQ |BI VI4IDPPMOH!DP MEJGGFSFOUBMQSFTTVSF 2 UBD FQQ213.MDE
27 | WeMIBHF | BI V4 GMUFS' EQ |BI V!4IGMJFS!EJSGFSFOUBMQSFTTVSF 2 UBD FQ213.MDE




NPEVFITMPUS$; VJ27!Npe!6 $ KP CISFGFSFODF!$
2
QBOFMQELISBM  Nbdi ISN!21: 3
4
5
TYX IVJ27!
LOQvUT
DI BO UZQF QP JOUIOBNF IEFTDSJQUP O RUZ EJTUSLCVUPS QBSU'$

2 BDDUFNQ Bl V5' SPPN Bl VI5ISPPNIUFNQF SBUVSF 2 uBD FUS611
3 BDDUFNQ Bl V5" EBU Bl VISIEJTDI BSHF!BS!UFNQF SBUVSF 2 NBNBD UF.813.C.8.E
4 BDDUFNQ Bl V5 SBU Bl VI5ISFUVSOIBS!UFNQF SBUVSF 2 NBNBD UF.813.C.8.E
5 BDDUFNQ | Bl V5 DWVH' TVQQMVZ [BI V!I5!DPPMOH!DP MTVQQVZ!IUFNQF SBUSVF 2 NBNBD UF.814.D.8.B.2
6 BDDUFNQ | Bl V5 DMVMH* SFUVSO |BI VI5!DP P MOH!DP MSFUVSO!UFNQF SBUSVF 2 NBNBD UF.814.D.8.B.2
7 WP MUBHF Bl V5' DMH" GW X Bl VI5!DP P MOH!DP MMRV E!GW X 2 PODPO P0OJG 2221
8 WP MUBHF Bl V5°'DPM EQ Bl V!I5!DP P MOH!DP MEJSGF SFOUBMQSFTTVSF 2 uBD FQM213.MDE
9 WP MUBHF Bl V5 GMJFS'EQ |[BI V!5!GMJFS!IEJGGFSFOUBMQSFTTVSF 2 uBD FQM213.MDE
: BDDUFNQ Bl V5'FEI "UFNQ |BI VI5IFMFDUS.D!EVDU!l FBUFS!UFNQF SBUVSF 2 NBNBD UF.813.C.8.E
21
22
23
24
25
26

27




NPEVFITMPU$; EJ27INpel7 $ | kPCISFGFSFODF!$
2
OBOFMOEJLO!SBM  Nbdi ISN121: 3
4
5
TYXIEJ27!
JOQvUT
DI BO| uzoF QP OUIOBNF IEFTDSJQUPO RUZ EJTUSLCVUPS QBSUI$
2 EHWLBM | DI 2 DPNQ2 TUT |DI MFSI2IDPNQSFTTPSI2ITUBUIVT 2 WESJT VIFS.| 411
3 EHWLBM | DI 2 DPNQ3' TUT |DI MFSI2IDPNQSFTTPSI3ITUBUIVT 2 WESJT VIFS.| 411
4 EHWUBM DI 2'GBO' TUT  |DI MFS!I2IDP OEFOTP S!GBOITUBWVT 2 WESJT VIFS.| 411
5 EHWUBM DI 2° BMBSN DI MFS!2!IBMBSN 2 DI 2!UFSNJOBM DI 2!UFSNJOBM
6 EHWUBM DI 2' TNPLF DI MFSI2ITNPLFIEFUFDUPSITUBUVT 2 BQBD M475.Q
7 EHWUBM HQ2' TUT HZMDP MQVNQTUBWVT 2 WESJT VIFS.| 411
8 EHWUBM HQ2' BMBSN HZMDP MQVN QIBMBSN 2 HQR!UF SN JOBM HQR!UF SN JOBM
9 EHWUBM BI V3'GBO' TUT |BI V!3IGBOITUBWIVT 2 WESJT VIFS.| 411
: EHWUBM BI V3' TNPLF  [BI VI3ITNPLFIEFUFDUPS 2 BQBD M475.Q
21 EHWUBM Bl V4 GBO' TUT |BI VI4IGBOITUBWT 2 WESJT VIFS.| 411
22 | EHLBM Bl V4' TNPLF  [BI VIMITNPLFIEFUFDUPS 2 BQBD M475.Q
23 | EHLBM BI V5 GBO' TUT |BI VI5!GBOITUBWIVT 2 WESJT VIFS.| 411
24 | EHILBM BI V5 TNPLF  [BI VISITNPLFIEFUFDUPS 2 BQBD M475.Q
25 | EHLUBM X2 TUuT DF!X BHP 012!DP OEFOTP S!GBOITUBWV T 2 WESJT VIFS.| 411
26 | EHIUBM X3 TUT DF!X BHP O!3!DP OEFOTP S!GBOITUBWV T 2 WESJT VIFS.| 411
27 | EHIBM




NPEVFITWPU$; $SFG' $ | kPCISFGFSFODF!$
2
OBOFMOEJLO!SBM  Nbdi ISN121: 3
4
5
TYXIEP.23
PVUQvVUT
DI BO| uzoF QP OUIOBNF IEFTDSJQUPO RUZ EJTUSLCVUPS QBSUI$
2 EHWUBM FG7" DNE FYI BVTUIGBO!7!DP NNBOE 2 BQBD QOBN.2
3 EHWUBM FG8' DNE FYI BVTUIGBO!8!DP NNBOE 2 BQBD QOBN.2
4 EHWUBM FGO' DNE FYI BVTUIGBO!9!DP NNBOE 2 BQBD QOBN.2
5 EHWUBM FG ' DNE FYI BVTUIGBO!: IDPNNBOE 2 BQBD QOBN.2
6 EHJUBM | BI V5 FEI "DNE' T2| BI VI5IFMFDUS.D!EVDU!l FBUFS!IDPNNBOE!T2 2 WFSJT 11
7 EHWUBM | BI V5 FEI *DNE' T3| BI VI5IFMFDUS.DIEVDU!I FBUFS!DPNNBOE!T3 2 WFSJT 11
8
9
21
22

23




NPEVFITMPUS; $SFG' $ KP CISFGFSFODF!$
2
QBOFMQOEWL!ISBM  Nbdi ISN!21: 3
4
5
TYX!EP.GD.O.I
PVUQvUT
DI BO UZQF QP JOUIOBNF IEFTDSJQUPO RUzZ EJTUSLCVUPS QBSU'S
2 EHJIBM DI 2° DNE DI MWFS!2IFOBCMF 2 BQBD QQBN.2
3 EHJIBM HQ2' DNE HMZDP MQVNQDPNNBOE 2 BQBD QQBN.2
4 EHJIBM Bl V3" DNE Bl V!3!GBOIDPNNBOE 2 BQBD QQBN.2
5 EHJIBM Bl V4" DNE Bl V!4!GBOIDPNNBOE 2 BQBD QQBN.2
6 EHJIBM Bl V5 DNE Bl V!5!GBO'DPNNBOE 2 BQBD QQBN.2
7 EHJIBM Bl V5 EFGSPTU Bl VISIEFGSP TUEEBNQFS!DPNNBOE 3 UBD NB51.8154
8 EHJIBM
9 EHJIBM
OUFSMPDLT
EFTDSXQUPO EFWDFT!JOUFSMPDL FE RUz EJTUSLCVUPS QBSU'S
TNPLF!EFUFDUPS! DI 2° FOBCMF-)DPOEFOTP S!GBO* 2 WFSJT WFS.DLJUMNE3C.G35B




NPEVFITMPU$; VJ9IBP.5!Npel: $ KP CISFGFSFODF!$
2
QBOFMQEL!ISBM  Nbdi ISN!21: 3
4
5
TYXIVJ9!OBP.5
JOQvUT
DI BO UZQF QP JOUIOBNF IEFTDSQUPO RUZ EJTUSLICVUPS QBSU'$
2 BDDUFNQ PTB ' UFNQ ESZ PVUT EF!BBSIUFNQF SBUVSFIESZ 2 uBD FUP611
3 BDDUFNQ PTB ' UFNQ X FU PVUT EF!BSIUFNQF SBUVSF!X FU 2 uBD FUP611
4 BDDUFNQ SN 213" UFNQ SPPNI!213IUFNQF SBUVSF 2 WFSJT UF.I .2.1
5 WP MUBHF TUBUD QSFTT TUBUD!QSFTTVSF 2 uBD FQQI213
6 WP MUBHF DI IMWFS 2" TUT DI MWFSI2ITUBUVT 2 WFSJT WFS.l 411
7 WP MUBHF DI IMWFS™ 3" TUT DI MWFSI3ITUBUVT 2 WFSJT WFS.l 411
8 WP MUBHF DI MWFS® GBVMJ DI MWFS!GBVMJ 2
9 EHJBM DI MFS  QPX FS DI MFSIQPX FS 2
PVuQvUT
DI BO UZQF QP OUIOBNF IEFTDSXQUP O RUZ EJTUSLICVUPS QBSU'$
2 WP MUBHF Bl V3' DMH' DP M Bl VI3IDP P MOH!DP M3!X BZIV\BMA\F 2 UBD WCC4017, N224B11
3 WP MUBHF Bl V4 DMH® DP M Bl V!4IDP P MOH!DP M3!X BZV\BMA\F 2 UBD WCC4018, N224B11
4 WP MUBHF Bl V5 DVH' DP M Bl VI5!DPPMOH!DP M4!X BZ!N JY JOH!\BMAF 2 UBD WCC4018, N224B11
5 WP MUBHF




Tfdypo!5;!  Tfrvfodf!pdP gf sbypot!!



| NASA Rnfrared Telescope Facility
Mauna Kea
NAVFAC, Hawaii

Sequence of Operations

Cvjrejoh!l WBDITzt ¢ n !
!

BjsIDpprhe!Di jrhsIDI .2!

!

Eftdsqujpo!ngr vjgn fod
!

BjdDpprhe!Di jmid

;I'di fevrhlpdpqgf sbypo!
!

Di jrihd$2!t i brdef If of shj{f elxi f oltf ot pdjoejdbif t Igpx !pddi jrhe!x by &
!

DpouwprTfr vfodf!
!

Ui f IFrvjgn f odti bnt bsdjo!u f !gompx joh!t f r vf odf Ix ju 1b!211t f dpoelef mz!cf x f f olf r vign f od
hspvqt ;!

Bjdl boeroh!VojuBl V.3-14-boe!5!ti bricf If obcrhelcz!t bsjoh!t f r vf odf /!

Fyi bvt Ugdo!FG.7!boelFG.8/!

HredptQvn q!HQ.2/!

Di jnisIDI .2!Ti b If obcrhelcz!t bsjoh!t f r vf odf /1IDi .21t i baef If of shj{f eljddi jnfelx b d

tf ot pdjoejdbdf t Idi jmine!x buf djt Igpx joh/!

Cvjmjoh!i pvd !pdpgf soypo!bs Igpn !: ;11BN Ip!5;11!QNIN poebz!i spvhi 'Ggebz/!

Bgf dblgpx f dpvibhf !sf t bslti bnicf lepof In bovbmw/!P gf soypdti bmiwf §g!u bdf r vign f odi bt lopd
t vt bjof elebn bhf lyp!gpx f dpvibhf Icz!pct f sajoh!f r vign f odbgf d<f t Wbsu!

Di jnie!x b drhbwjoh!t f Ugpjodpd21<G/!



NASA Rnfrared Telescope Facility
Mauna Kea
NAVFAC, Hawaii

Sequence of Operations

Cvijrajoh!l WBDITzt ¢ n !
!

Bjs!ll boerhs!VojuBl V.5!

!

Eftdsqujpo!ngr vjgn fod
!

Bjdl boerhdBI V.5!
|

Tdi f evrilpgpqf sbijpo!
!

Ef gpt UTf r vf odf IpdDpowgorh

DpouwprTfr vfodf!
!

Ef gpt UdzdhliP ofl
!

Bl V!dpproh!dpjiejaf < odbrigsf ttvs 1t x judi lepx ot e bn Ipddpjrti f ot f t Ibjslgpx lcrmpdl bhf levf I
jdf 'bddvn vrogpo!boeljojybuf t ! f !gompx joh!t f r vf odf ;!

Di jmhe!x b dcz.gbt t 'wbmwi !pgf ot 't pggjoh!x bd dgpx 'd sv!u f !dpjmh

Cz.qgbtt!evddn ppg{f elebn gf s !pgf ot bnpx joh!bjsgpx /!

Tvqqralbjdevdun ppg{f elebn gf & !dmt f t 't pggjoh!bjdgpx /!

Cz>qbt t If rhdugd!evddi f b djt If of shj{f elgdi f byoh/!

Frhdwgdlevddi f b dn byjn vn !svolyn f 4 tf i Iboe!t Wbsit /dpvoyoh/!

Bl V!tvqgmldo!s n bjot Ipolevgoh!u f lef gpt Udzdrfy/!

| fbd INbyjn vn Isvolyn f dl jainli f b igpx f djgn byjn vn !svolyn f ljt If ydf f ef elevf lp!djrhe!
U n gf w1t f ot pg'!

!

Ef gpt UDzdrfliP g
|

Bl V!dpproh!dpjf n gf sows !t xjudi 't f ot f t Idpjibocpwf Igf f { joh!joejdbyoh!jdf Ibddvn vriogpo!

n f d e!boeljojgbdf t lu f !gompx joh!t f r vf odf ;!

Cz.qgbt t!f hdigdlevddi f b def .f of shj{f e/!

Tvqqm!Bjdevdun pps{f elebn gf s !pgf ot bnpx joh!bjdgpx /!

Cz.qgbtt'evddn ppg{f elebn gf & Idmt f t It pggjoh!bjdgpx /!

Di jmhe!x bf 4Cz.qgbt t 'wbmf Ipgf ot !brpx joh!x buf dgpx u sv!d f !dpjrth

Frhdwgdlevddi f b dn byjn vn !svolyn f def .f of shj{f e/!

Bgf dblgpx f dpvibhf Isf t bslti bnicf lepof In bovbmw/!P gf soypdti bmiwf §g!u bdf r vign f odi bt lopd
t vt bjof elebn bhf lyp!gpx f dpvibhf Icz!pct f sajoh!f r vign f odbgf d<f t Wbsu!

Bl V.5-IPctf sabypo!Epn f !Sppn 1233 t f ugpjoupd81<G!
!



NASA Rnfrared Telescope Facility
Mauna Kea
NAVFAC, Hawaii

Sequence of Operations

Cvjrajoh!l WBD!ITzt ¢ n !
!

Bjs!l boerfislVojuBl V.3-4!

!

Eftdsqujpo!ngr vjgn fod
!

Bjdl boerhsBI V.3-4!
!

Tdi f evrilpgpqf sbijpo!
!

Ef gpt UTf r vf odf IpdDpowgorh

DpouwprTfr vfodf!
!

Ef gpt UdzdhliP ofl
!

Bl V!dpproh!dpjiejaf < odbrigsf ttvs 1t x judi lepx ot e bn Ipddpjrti f ot f t Ibjslgpx lcrmpdl bhf levf I
jdf 'bddvn vrogpo!boeljojybuf t ! f !gompx joh!t f r vf odf ;!

Di jmhe!x b dcz.gbt t 'wbmwi !pgf ot 't pggjoh!x bd dgpx 'd sv!u f !dpjmh

Cz.qgbtt!evddn ppg{f elebn gf s !pgf ot bnpx joh!bjsgpx /!

Tvqqralbjdevdun ppg{f elebn gf & !dmt f t 't pggjoh!bjdgpx /!

Cz>qbt t If rhdugd!evddi f b djt If of shj{f elgdi f byoh/!

Frhdwgdlevddi f b dn byjn vn !svolyn f 4 tf i Iboe!t Wbsit /dpvoyoh/!

Bl V!tvqgmldo!s n bjot Ipolevgoh!u f lef gpt Udzdrfy/!

| fbd INbyjn vn Isvolyn f dl jainli f b igpx f djgn byjn vn !svolyn f ljt If ydf f ef elevf lp!djrhe!
U n gf w1t f ot pg'!

!

Ef gpt UDzdrfliP g
|

Bl V!dpproh!dpjf n gf sows !t xjudi 't f ot f t Idpjibocpwf Igf f { joh!joejdbyoh!jdf Ibddvn vriogpo!

n f d e!boeljojgbdf t lu f !gompx joh!t f r vf odf ;!

Cz.qgbt t!f hdigdlevddi f b def .f of shj{f e/!

Tvqqm!Bjdevdun pps{f elebn gf s !pgf ot bnpx joh!bjdgpx /!

Cz.qgbtt'evddn ppg{f elebn gf & Idmt f t It pggjoh!bjdgpx /!

Di jmhe!x bf 4Cz.qgbt t 'wbmf Ipgf ot !brpx joh!x buf dgpx u sv!d f !dpjrth

Frhdwgdlevddi f b dn byjn vn !svolyn f def .f of shj{f e/!

Bgf dblgpx f dpvibhf Isf t bslti bnicf lepof In bovbmw/!P gf soypdti bmiwf §g!u bdf r vign f odi bt lopd
t vt bjof elebn bhf lyp!gpx f dpvibhf Icz!pct f sajoh!f r vign f odbgf d<f t Wbsu!

Bl V.34t f Ugpjoupd8117!



NASA Rnfrared Telescope Facility
Mauna Kea
NAVFAC, Hawaii

Sequence of Operations

Cvjmejoh!l WBD!Tzt U n !

!

Hf IX bhpol!Fyi bvt UGbot IFG.9!boelFG: ;!
!

FG.9lboe!FG.: Ipgf souf Idpoyovpvt m!35!i pvd(8lebzt Igf dx ffl/!

!

Fyi bvt Ugo!F G9!t f sajoh!iTpvu AMf X bhpo.21)X .2%!

Qspwief !l boe.P@Bvip! Tx judi /M'Bvip!ti brief ljod apdl f elxju X .2!dpoef ot f goo/!'FG. 9t i b
f of shj{f Ixi f ol .2ldpoef ot f dgoljt If of shj{f e/!

I

Fyi bvt Ugo!FG.: !t f sajoh!iOpsi AHf IX bhpo!.31)JX .3%11Qspwjef !l boe.P @Bvp!Tx judi /!'Bvip!
ti bnief ljod apdl f elx ju X .3!dpoef ot f dgoo/!'FG.: Iti bnii of shi{ f Ixi f ol .3!dpoef ot f dgo!jt!
f of shj{f e/!

Qspwief IFG.: IFyi bvt Ut zt f n xju 'bln bovbriebn gf dt x judi /!!Ui f lebn gf dt x judi !ti bt f !

n pwps{f elebn gf £ )NE*IbdX .3!boe!pgf o!NE!bdOF TMBCldi jmindf yi bvt Uevdu!

Fyit (oh!f 1X bhpo!Gvodijpos;!
|

TTpvu AHF IX bhpo.2)X .2*1Qspwjef t Idi jmielx b dipli f buf ydi bohf s In pvod elpold f If it dpgf !
xi jdi 'dpprhlf rhdispojdt !sbdl t /11X i f olu f o !jt Ibldbjmsf Ipdui f 1X . 2Ivt f dsf n pwf t ! f Idpwf t Iggon !
u f If rhdugpojdt !sbdl t 'boe!bmpx t ! f !sppn !bjduyp!dpprhi f If r vign f odvoyrs gbjst Ibsf Idpn grif e/!

I

TOpsi AHf X bhpo.31)JX .3*1Qpwef t Idi jmhe!x bf dypldppridszp!dpn gsf tt pstljold f In bdi jof !sppn !
xi jdi ljolwsolgspwief t ldpprioh!wpljot tsvn f ot /NUi f o b 1w p!f yjt yoh! CFTMBC!H Y411!hradprh

di jminst 'd but f saf Ibt Icbdl vglip!X . 3!por/!!'X i f old f  ljt Ibldbjmsf 1pdJUX . 3Ivt f dwbmf t Ipgdu f 1XX .
3lboelt xbq!i ptft!gpn lu f ' p!lOFTMBC!l Y411!hradpridi jminst 'boe!dpoof du Iyp!d f ldszp!

dpn g ttpstIxi jdi 'dpoof dup!JX .3!di jne!x b dqgjgjoh!i pt f If oelwbmf t Iboelqspwjef t !dpprjoh!ip!
jotsvn f ou /1Bt f gbsbdf ralwbmf !di jafnelx buf dcsbodi fof Igpn lof x Idi jrhd DI .2!di jrhe!x buf d

tzt ¥ n !dpoof du !p! KX .3!gjgjohlboe!t f swf t bt Ibolbeejypobrtf n f shf odz!cbdl .vg/!

Tqbdf !l  bijoh!Dpouspr
|

Dpoef ot f dBjdV\BWUf sn jobrtVojut UV .B2!boe!UV.C2!x jniecf dpowspnie!cz!f yi bvt Ubjd

d n gf sows !t f ot pdbUF G 7!boe!FG.8!s t gf dywf m/!!'Tf Udf n gf sows !t f ot pdbu81!G!UI !

n jojn vn IDGN!gdf bdi !t sn jobrivojuti bnkef It f Ugpd41& lef tjho!DGN/!

Ui f1Cz.qgbt t !dpoef ot f dbjdVABWI s jobrtV oju IUV.C3!boe!UV.C4!x jmict 'dpowsprelcz!u f IEEDT/!!
Bt Impoh!bt !u f !hradpridi jmindjt If oberheld f IEEDT !x jmpoyovpvt mln pojupsboe!pbiiif lu f 1UV.B2!
boe!UV.C2!DGN/METf evddd jt !gpn !4 f ld f Idi jrihddpoef ot f dgho!lypbrtDGN Iboeleijt di bshf 1 f!

f ydf tt1bjdu spvhi If yd gpdmvwf & Ipold f lopsi !t jef Ipdu f lcvjrejohlwib!UV.C3!boelUV.C4/!

GodTn pl fIEf f dypd)TNEMtf f It di f n byd!jod spdl !ejbhsbn IBSIN.715/!

Dbcjof Ul f bd 9Tf r vf odf IpdP gf sbypo;!

Tf UDbcjof Ul f b du f sn pt bd4lef hof f t Inpx f du bold f Idpoef ot f dbjdi f byoh!t zt & n /IIFof shj{f!
f rhdigd!dbcjof Ui f b dporalxi f oldpoef ot f dbjdi f byoh!t zt i n ljt lopudbgbcrh!pdn bjowjojoh!t f U
gpjodd n gf wd 1)811GY!

UV!dpprjoh!t f Ugpjoupd81<d

W mdje!t f Ugpjoud 4UV.B2!n jo!3641!dgn -In by!4771!dqn !



