
SECTION 26 09 00

ELECTROCHROMIC WIRED CONTROL SYSTEM - INSTRUMENTATION AND CONTROL FOR ELECTRICAL SYSTEM 

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes:

1. Control system for use with electrochromic insulating glass units.

B. Related Sections:

1. Section 08 88 00 – Special Function Glazing. 

2. Division 25 – Integrated Automation.

3. Division 26 – Electrical.
1.2 DEFINITIONS

A. 8-Conductor Cable: Cable which runs from the Window Controller to the Terminal Box, extending total range from the Window Controller to the IGU
B. Cell Modem: Cellular modem used to transmit and receive data for updates, system diagnostics, system modifications, and mobile control.
C. Control Panel:  Enclosure for IGU Window Controller(s) which mounts to an indoor surface.
D. Ethernet Cable: Creates connections between electronic components to create a local area network 
E. Electrochromic System Intelligence: Software that uses proprietary algorithms to drive and control electrochromic IGUs.
F. Electrochromic Control System: Control system for use with electrochromic IGUs.

G. Façade Mounted Sensor:  A multi-sensor unit mounted on or near the exterior of the framing system or building façade to measure available daylight and thermal transmittance radiated from the sun; used for automatic control of tint level to achieve desired daylighting.
H. Firewall: Hardware component that provides an additional layer of cybersecurity protection.
I. Frame Cable: Cable that runs through framing system and connects IGU Pigtail to the Window Controller

J. IGU:  Insulating Glass Unit.

K. IGU Pigtail:  Cable that extends from individual insulating glass units.

L. Industrial Computer: Computer hardware used to operate and drive Electrochromic System Intelligence.
M. Mobile Application (App): Software control program downloaded and installed on third party smart devices; requires active internet connection for functionality.
N. Power over Ethernet (PoE) Switch: Electronic component that functions as a junction for multiple communications connections and providing power to Wall Touch Panels and Sensors.
O. Rooftop Mounted Sensor:  A multi-sensor unit mounted on or near the top of the building to measure the amount of light and thermal transmittance radiated from the sun; used for automatic control of tint level to achieve desired daylighting.
P. Sub-Panes: Discrete controllable area within a single electrochromic IGU.
Q. Scenes: Pre-configured patterns of tint among one or more Sub-Panes.
R. Terminal Box:  Junction Box where 8-Conductor Cables are connected to Frame Cables; mounts to an indoor surface.
S. Wall Touch Panel:  Capacitive touch panel with a Graphical User Interface used to override automatic function and manually control IGUs.

T. Window Controller:  Control module for up to 16 IGUs.

U. Zones: Grouping of one or more electrochromic IGUs or sub-panes that can be controlled in tandem.
1.3 System DESCRIPTION

A. Basic Controls

1. Each Window Controller controls and monitors up to sixteen (16) IGUs.

2. Window Controller will be configured for the connected IGUs and used in conjunction with Electrochromic System Intelligence, Wall Touch Panel, and Mobile App to manually override multiple zones for independent operation of specific areas of the glazing.
3. System is configured for four (4) tint levels (fully tinted, fully clear, and two intermediate).

4. System is configured for eight (8) tint levels (fully tinted, fully clear, two intermediate uniform, and four graded transition). 

B. Automation

1.
Electrochromic System Intelligence will automatically control all of the IGUs based on a combination of occupant layout, time, solar time (referenced to sunrise, sunset, or solar noon) and sensor levels (e.g., light or irradiance).
C. User Interface

1.
Wall Touch Panels and Mobile App provides the ability to override the automatic control system via Zone or Scene command.
D. System Integration

1. Electrochromic System Intelligence enables integration with other automation systems using BACnet interface.

1.4 SUBMITTALS

A. Product Data:  Electrochromic IGU manufacturer’s Product Sheets including installation instructions.

B. Shop Drawings Provided:  Manufacturer Wiring Diagram: connections to Frame Cables, 8-Conductor Cable and other related connections.  Indicate approximate locations of materials and provide guidance for routing of wiring.
C. Shop Drawings Not Provided: Exact location of materials and routing of wires to be determined by parties responsible for installation.
1.5 QUALITY ASSURANCE

A. Pre-Installation Meetings:  Conduct pre-installation meeting or teleconference with the following parties in attendance:

1. Architect, contractor, glazing contractor, framing manufacturer, Electrochromic IGU manufacturer, electrical contractor, automation engineer, and other parties related to Work of this Section, to review procedures, schedules, safety, and coordination with other elements of Project.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Comply with Electrochromic IGU manufacturer’s instruction for receiving, handling, storing, and protecting materials.

B. Deliver materials in Electrochromic IGU manufacturer’s original, unopened, undamaged containers with identification labels intact.

C. Store materials in original packaging, protected from exposure to harmful environmental conditions, including static electricity.

D. All cables supplied by Electrochromic IGU manufacturer should be conditioned for 24 hours at room temperature prior to installation and never installed below 32 degrees F (0 degrees C) ambient temperature.
1.7 PROJECT / SITE CONDITIONS

A. Verify locations of Control Panels, Wall Touch Panels, Industrial Computer, and Power over Ethernet Switch within building.

B. Verify locations of Terminal Boxes (if used) near IGUs.
C. Verify locations of Rooftop Mounted Sensor, and Façade Mounted Sensor(s) if used.
D. Verify penetration locations of Frame Cables/Ethernet, and any other wiring that may be deemed necessary by the manufacturer into building.
E. Verify locations for Cell Modem and Firewall.
F. Electrochromic Control System must be installed in an indoor, climate-controlled environment.  Exceptions are the Rooftop Mounted Sensor, Façade Mounted Sensor and any other components which may be deemed necessary by the manufacturer and are designed for exterior use.
G. Once installed, cables supplied by Electrochromic IGU manufacturer must not be routinely exposed to sunlight, even through glass.
1.8 WARRANTY

A. Warrant electrochromic controls against defects in material or workmanship for a period of five (5) years from the date of shipping of the Controls from manufacturer per the manufacturer’s warranty.
PART 2 -  PRODUCTS
1.9 mANUFACTURER

A. Basis of Design: SageGlass Symphony™ electrochromic control system as supplied by:

SAGE Electrochromics, Inc

One Sage Way

Faribault, MN 55021

Phone: 507-331-4848
Email: FieldOperations@sageglass.com 
Website: www.sageglass.com 
B. Alternate products and substitutions:  Listing other manufacturer’s names in this specification does not constitute approval of their products or relieve them of compliance with all the performance requirements contained herein. Alternate products may be considered if they comply with all of the performance requirements of this specification and evidence is submitted thereof.  Samples and data sheets of alternate products must be submitted at least 14 days prior to bid date for review.  By using products other than Basis of Design the Contractor accepts responsibility for costs associated with any necessary modifications to related work, including any design fees.

2.2          MATERIALS

A. Electrochromic Control System:

1. Cell Modem:
a. Dimensions:

1) Length: 5.5 inch (14.0 cm)
2) Width: 3.0 inch (7.6 cm)

3) Height: 1.6 inch (4.1 cm)
b. Power Specifications:
1) Voltage: 100 – 240 V AC, 50/60 Hz

2) Amperes: 0.15 A

3) Max Power: 15 W

c. Color:

1) Black

2. Control Panel (Small):

a. Dimensions:

1) Length: 13.5 inch (34.3 cm)

2) Width: 14.5 inch (36.8 cm)

3) Height: 2.3 inch (5.8 cm)

b. Capacity:

1) Number of Controllers: 1

2) Maximum IGU Quantity: 16

3) Maximum IGU Area: 960 square feet
c. Power Specifications:
1) Voltage: 100 – 240 V AC, 50/60 Hz

2) Amperes: 3.5 A

3) Max Power: 350 VA
d. Color:

1) White
3. Control Panel (Large):

a. Dimensions:

1) Length: 36.0 inch (91.4 cm)

2) Width: 17.5 inch (44.5 cm)

3) Height: 4.3 inch (10.9 cm)

b. Capacity:

1) Number of Controllers: 4

2) Maximum IGU Quantity: 64

3) Maximum IGU Area: 3840 square feet
c. Power Specifications:
1) Voltage: 100 – 240 V AC, 50/60 Hz

2) Amperes: 3.5 – 14 A (dependent on number of controllers)

3) Max Power: 350 – 1400 VA (dependent on number of controllers)
d. Color:

1) White
4. Façade Mounted Sensor:
a. Dimensions:
1) Length: 3.9 inches (9.9 cm)
2) Width: 2.0 inches (5.1 cm)

3) Height: 1.9 inches (4.8 cm)

b. Sensor Measurement Ranges:
1) Illuminance range: 0 – 100k Lux
2) Irradiance: 0 – 800 W/m2
3) Temperature: -40°C to 60°C

c. Power Specifications (PoE):
1) Peak Power:  1.1 W
2) PoE Standard: IEEE 802.3af/at Type 1

d. Color:

1) Black or White
5. Firewall:
a. Dimensions:
1) Length: 0.9 inch (2.2 cm)

2) Width: 4.3 inch (11.0 cm)

3) Height: 3.0 inch (7.5 cm)

b. Power Specifications:
1) Voltage: 100 – 240 V AC, 50/60 Hz

2) Amperes: 0.1 A

3) Max Power: 10 W

c. Color:

1) Black

6. Industrial Computer:
a. Dimensions:
1) Length: 4.8 inch (12.2 cm)

2) Width: 7.7 inch (19.6 cm)
3) Height: 1.5 inch (3.8 cm)
b. Power Specifications:
1) Voltage: 100 – 240 V AC, 50/60 Hz

2) Amperes: 0.45 A

3) Max Power: 45 W

c. Color:

1) Orange
7. Power over Ethernet (PoE) Switch:
a. Dimensions:
1) Length: 7.1 inch (18.0 cm)

2) Width: 11.6 inch (29.4 cm)
3) Height: 1.7 inch (4.4 cm)
b. Power Specifications:
1) Voltage: 100 – 240 V AC, 50/60 Hz

2) Amperes: 0.45 A

3) Max Power: 45 W

4) PoE Standard: IEEE 802.3af/at (Output per port)
c. Color:

1) Black

8. Rooftop Mounted Sensor:
a. Dimensions:
1) Length: 3.5 inches (8.9 cm)

2) Width: 3.5 inches (8.9 cm)

3) Height: 3.3 inches (8.4 cm)

b. Sensor Measurement Ranges:
1) Illuminance range: 0 – 100k Lux
2) Irradiance: 0 – 800 W/m2
3) Temperature: -40°C to 60°C

c. Power Specifications (PoE):
1) Peak Power:  1.1 W
2) PoE Standard: IEEE 802.3af/at Type 1
d. Color:
1) Black
9. Terminal Box:

a. Terminal Box Enclosure:

1) Length:  2.4 inch (6.1 cm)

2) Width:  6.0 inch (15.2 cm)

3) Height:  10.1 inch (25.7 cm)

b. Capacity:
1) Quantity of 8-conductor Cables supported: Four
2) Terminal block type: Spring clamp terminals
c. Color:

1) Unfinished galvanized metal

10. Wall Touch Panel:
a. Dimensions:
1) Length: 5.0 inch (12.7 cm)

2) Width: 3.4 inch (8.6 cm)

3) Height: 1.8 inch (4.6 cm)

b. Power Specifications (PoE):
1) Peak Power:  2.2 W

2) PoE Standard: IEEE 802.3af/at Type 1

c. Color:
1) Black

11. Window Controller:
a. Dimensions:
1) Length: 4.7 inch (12.0 cm)

2) Width: 8.9 inch (22.8 cm)
3) Height: 1.8 inch (4.6 cm)
b. Power specifications:
1) Input Voltage:  22-26 V DC
2) Maximum Input Current:  10.2 A
3) Electrical Peak Power:  240 W
4) Maximum Output Voltage (IGU):  16 V DC
5) Maximum Output Current (IGU):  1.5 A

c. Color:
1) Black
B. Class 2 Wiring: 
1. 8-conductor Cable: Eight-conductor 16 AWG cable. Cable is of type Plenum PVC, CMP/CL2P insulation which complies with the typical requirements of the NEC and applicable building codes for Class 2 low-voltage DC circuits.

2. Frame Cable: Two- or four-conductor 22 AWG. Cable is of type Plenum PVC, CMP/CL2P insulation which complies with the typical requirements of the NEC and applicable building codes for Class 2 low-voltage DC circuits.

C. The following materials are not provided by Electrochromic IGU manufacturer, however, minimum performance specifications are supplied for each component.

1. 100 – 240V AC Wiring: Three conductor 12 AWG cable. 15A or 20A service to each control enclosure.
2. Ethernet Cable: 8 conductor 26 AWG, CAT5e UTP or STP cable.
PART 3 -  EXECUTION
3.1
INSTALLATION

C. Cross functional team required.
D. Ensure that equipment, conduit, gang boxes, and other related materials are installed and ready to receive Work of this Section.

A. Install products per manufacturer’s instructions and approved Manufacturer Wiring Diagram.
B. Install Wall Touch Panels, Terminal Boxes, Control Panels, Industrial Computer, PoE Switches, Firewall and Cell Modem in an indoor, climate-controlled environment.

C. Ensure Wall Touch Panels, Control Panels, Terminal Boxes, Industrial Computer and Cell Modem are installed so as to be accessible.
D. Ensure Window Controllers are located at ground working level so as to be accessible without special equipment.
E. Ensure 8-Conductor Cable runs between Control Panels and Terminal Boxes do not exceed the lengths shown in the following table, based on the length of Frame Cables used (top row):

	
	Cable lengths in feet

	Standard Frame Cables
	50
	75
	125

	8-Conductor Cable Maximum (AWG16)
	300
	200
	0


F. Ensure any point-to-point Ethernet Cable run between Control Panels, Wall Touch Panels, Sensors, and Power over Ethernet (PoE) Switch is no longer than 100 meters.
3.2
COMMISSIONING

A.
Before start-up of electrochromic system, conduct visual inspection to verify system is installed per the manufacturer provided plans and wiring diagrams.  Verify proper wire connections to and from equipment and insulating glass units.

B.
When system is in start-up, conduct an overall system test and verify system components are fully functional.


END OF SECTION

The information contained in this publication is offered for assistance in the specification of electrochromic products. It is not intended to be complete and Electrochromic IGU manufacturer does not assume any responsibility for the adequacy of the specification for a particular application. Due to continual research and product improvement, the specifications are subject to change without notice and without incurring obligation. Actual performance may vary in specific applications. An appropriate and qualified design professional must verify suitability of the product for use in a particular application, as well as review final specifications.  To obtain up-to-date information relevant to your specific project or warranty information, contact the manufacturer.
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