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SECTION 12 2509.13
WINDOW SHADE CONTROL SYSTEM – LUTRON SOLAR AUTOMATION
This section includes automated solar adaptive shade controls featuring basis of design products from Lutron Electronics Company, Inc.

Because of the complex nature of this type of system, it is recommended that the specification and drawings be closely coordinated with consultation from the basis of design manufacturer. If systems of other manufacturers are listed or considered for substitution, the specifier should conduct a thorough evaluation to ensure that the system provides equivalent performance and that other related products will interface properly.

This section describes Lutron's control system for window shades only (no lights). See Section 26 0943 (16575) - Network Lighting Controls - Lutron Athena for Lutron's Athena System capable of controlling both lights and shades.

SECTION 12 2509.13 (12498) - WINDOW SHADE CONTROL SYSTEM – LUTRON SOLAR AUTOMATION, Copyright 2024, Lutron Electronics Company, Inc.

PART 1   GENERAL

1.01 SECTION INCLUDES

A. Automated solar adaptive window shade control system and associated components.
1.02 RELATED REQUIREMENTS

A. Section 12 2400 - Window Shades – Lutron QS Roller Shades - System: Motorized roller window shades, for interface with shade control system.

B. Section <<______>>: Building automation system, for interface with shade control system.

C. Section 26 2726 - Wiring Devices - Lutron:

1. Finish requirements for wall controls specified in this section.

2. Accessory receptacles and wallplates, to match shade controls specified in this section.

D. Section <<______>>: Audio-video system, for interface with shade control system.

1.03 REFERENCE STANDARDS

A. IEC 61000-4-2 - Electromagnetic Compatibility (EMC) - Part 4-2: Testing and Measurement Techniques - Electrostatic Discharge Immunity Test; 2008.
B. IEEE 802.3 – IEEE Standard for Ethernet; 2022, with Amendments (2023).
C. ISO 9001 - Quality Management Systems-Requirements; 2015.

D. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

E. NECA 130 - Standard for Installing and Maintaining Wiring Devices; National Electrical Contractors Association; 2016.

F. NEMA WD 1 - General Color Requirements for Wiring Devices; National Electrical Manufacturers Association; 1999 (Reaffirmed 2020).

G. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the placement of sensors and wall controls with millwork, furniture, equipment, etc. installed under other sections or by others.

2. Coordinate the placement of wall controls with actual installed door swings.

3. Coordinate the work to provide window shades compatible with the shade control system.

4. Notify Architect of any conflicts or deviations from the contract documents to obtain direction prior to proceeding with work.

B. Preinstallation Meeting: Conduct on-site meeting with shade control system manufacturer prior to commencing work as part of manufacturer's standard startup services. Manufacturer to review with installer:

1. Low voltage wiring requirements.

2. Separation of power and low voltage/data wiring.

3. Wire labeling.

4. Shade control hub locations and installation.

5. Control locations.

6. Computer jack locations.

7. Network wiring requirements.

8. Connections to other equipment and other Lutron equipment.

9. Installer responsibilities.

10. Power panel locations.

C. Sequencing:

1. Do not install wall controls until final surface finishes<< and painting>> are complete.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Product Data: Include ratings, configurations, standard wiring diagrams, dimensions, colors, service condition requirements, and installed features.

C. Shop Drawings:

1. Provide schematic system riser diagram indicating component interconnections. Include requirements for interface with other systems.

2. Provide detailed sequence of operations describing system functions.

D. Wall Control Samples:

1. Show available color and finish selections.

E. Manufacturer's Installation Instructions: Include application conditions and limitations of use stipulated by product testing agency. Include instructions for storage, handling, protection, examination, preparation, and installation of product.

F. Project Record Documents: Record actual installed locations and settings for shade control system components.

G. Operation and Maintenance Data: Include detailed information on shade control system operation, equipment programming and setup, replacement parts, and recommended maintenance procedures and intervals.

H. Warranty: Submit sample of manufacturer's warranty and documentation of final executed warranty completed in Owner's name and registered with manufacturer.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution requirements.

C. Manufacturer Qualifications:

1. Company with not less than ten years of experience manufacturing shade control systems of similar complexity to specified system.

2. Registered to ISO 9001, including in-house engineering for product design activities.

3. Qualified to supply specified products and to honor claims against product presented in accordance with warranty.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Store products in a clean, dry space in original manufacturer's packaging in accordance with manufacturer's written instructions until ready for installation.

1.08 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after installation.

1. System Requirements - Lutron, Unless Otherwise Indicated:

a. Ambient Temperature:

1) Control System Components, Except Those Listed Below: Between 32 and 104 degrees F (0 and 40 degrees C).
b. Relative Humidity: Less than 90 percent, non-condensing.

1.09 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Manufacturer's Warranty; Lutron 8-Year Limited Warranty:

1. Shade Control System Components (including shade electronic drive units, shade fabric, and shade hardware):

a. Years 1-5: 100 percent replacement parts coverage, no manufacturer labor coverage.

b. Years 6-8: 50 percent replacement parts coverage, no manufacturer labor coverage.

c. Telephone Technical Support: Available 24 hours per day, 7 days per week, excluding manufacturer holidays.

2. External Shade Control System Components (including control stations, interfaces, and system accessories):

a. With Factory Startup: 2 year 100 percent replacement parts coverage, 100 percent manufacturer labor coverage to troubleshoot and diagnose a shade control issue.

b. Telephone Technical Support: Available 24 hours per day, 7 days per week, excluding manufacturer holidays.

PART 2   PRODUCTS

2.01 MANUFACTURERS

A. Basis of Design Manufacturer: Lutron Electronics Company, Inc; www.lutron.com.

B. Other Acceptable Manufacturers:

1. <<______>>.

2. <<______>>.

3. <<______>>.

4. Products by listed manufacturers are subject to compliance with specified requirements<< and prior approval of Architect; or _________>>.

C. Substitutions: <<See Section 01 6000 - Product Requirements; Not permitted; or __________>>.

1. All proposed substitutions (clearly delineated as such) must be submitted in writing for approval by Architect a minimum of <<10; or _____>> working days prior to the bid date and must be made available to all bidders. Proposed substitutes must be accompanied by a review of the specification noting compliance on a line-by-line basis.

2. Any proposed substitutions to be reviewed by Architect at Contractor's expense<< at a rate of $200 per hour; at a rate of _________; or __________>>.

3. By using pre-approved substitutions, Contractor accepts responsibility and associated costs for all required modifications to related equipment and wiring. Provide complete engineered shop drawings (including power wiring) with deviations from the original design highlighted in an alternate color for review and approval by Architect prior to rough-in.

D. Source Limitations: Furnish products produced by a single manufacturer and obtained from a single supplier.

2.02 CAPABILITIES

A. Objectives:
1. Provide simple control options and a desirable user experience for occupants to enable an appropriate balance of daylight, glare control, view preservation, and energy savings. 

2. Maintain a consistent interior and exterior aesthetic by allowing customization of shade positions to align with architectural elements and by having shades along the same façade start, stop and track in unison.  

3. Ensure the shade control remains state of the art with simple configuration, customization, and upgrades.

B. Solar Automation:
1. Automated shade movements based on daylight conditions.
a. Solar tracking software calculates the sun's position in the sky relative to each shade group and then calculates when shade movement is necessary by façade.

b. Systems that require exterior sensors are not acceptable due to requirements for cleaning and maintenance.

2. Customizable automation settings using a graphic user interface.
a. Solar automation settings and adjustments available at the building level:
1) Building location.

b. Solar automation settings and adjustments available at the shade group level:
1) Façade orientation.

2) Preferred shade positions.

3) Timing of evening and morning privacy.

4) How early or late shades move following sun hitting the façade.

5) How early or late shades move following sun moving off the façade.

c. Pre-configured templates that allow quick selection of automation settings.

d. Does not require manufacturer’s representatives to be on site to modify settings.

3. End user has access to enable and disable solar automation at the shade group level.
a. Directly via mobile application.

b. Via timeclock settings programmable in the mobile app.

c. Via keypads preconfigured to override the solar automation functionality.

d. Disable events can be programmed to automatically re-enable following a configurable time period.

C. Shade Control:

1. Manual control capable of providing open, close, raise, lower, and preset commands via:
a. Direct control via mobile application reflective in space in real time.

b. Keypads configurable via mobile application.

c. Timeclock configurable via mobile application.

2. Cloud connectivity to enable:
a. Automatic download of new features, feature enhancements, and security updates

b. Ongoing evaluation of system performance.

c. Remote service.

2.03 WINDOW SHADE CONTROL SYSTEM - GENERAL REQUIREMENTS

Include the following paragraph to ensure that the operating equipment is designed to operate at worst case environmental conditions without affecting product life.

A. Design shade control equipment for 10 year operational life while operating continually at any temperature in an ambient temperature range of 32 degrees F (0 degrees C) to 104 degrees F (40 degrees C) and 90 percent non-condensing relative humidity.

B. Electrostatic Discharge Tolerance: Design and test equipment to withstand electrostatic discharges without impairment when tested according to IEC 61000-4-2.

C. Device Finishes:

1. Wall Controls: <<Match finishes specified for wiring devices in 26 2726, unless otherwise indicated; As indicated on the drawings; To be selected by Architect; or __________>>.

2. Standard Colors: Comply with NEMA WD1 where applicable.

3. Color Variation in Same Product Family: Maximum delta E of 1, CIE L*a*b color units.

Use the following paragraph if interface with building automation system will be required. Any specific requirements can be added as subparagraphs below.

D. Interface with building automation system<< as specified in Section _____>>;.

E. Interface with Existing Work: <<______>>.

2.04 SHADE CONTROL HUBS AND PROCESSORS
A. Shade Control Hubs:

1. Supports connection to wired devices; supports connection to processors and wireless processors via system Ethernet link.

2. Supports outbound cloud connection when connected to Internet. Lighting management hubs that do not support cloud connectivity or that require inbound connection from cloud server are not acceptable. Manufacturers requiring on-site servers requiring annual maintenance are not acceptable. System requiring third-party servers to be pre-approved by IT department before acceptance with written approval.

a. App connectivity to system for control and monitoring from iOS and Android mobile devices, including creating/editing timeclock events and editing scenes. 

b. Automated firmware updates via outbound HTTPS requests.

c. Remote access, diagnostics, and service.

3. Signed processor firmware ensures firmware update is authentically from Lutron. Origin of unsigned processor firmware cannot be authenticated and is not acceptable.

4. Supports two-way digital shade control. Lighting management hubs that do not allow two-way digital shade communication are not acceptable.

5. Supports time-dependent conditional programming that allows different sensor and keypad actions at different times of day. Lighting management hubs that do not allow for time dependent conditional programming are not acceptable.

6. Provided in pre-assembled NEMA listed enclosure with terminal blocks listed for field wiring.

7. Connects to controls via RS485.

8. Integrates control station devices, shades, and external inputs into single customizable control system with:

a. Manual overrides.

b. Automatic control.

B. Wireless Processor:

1. Connects to lighting management hub via system Ethernet link; powered by IEEE 802.3-compliant (af or at) Power over Ethernet (PoE) supply (hub, Ethernet range extender, or PoE supply by others).
2. Enables lighting control system to communicate with up to 100 wireless devices, and up to 50 wireless devices, including up to 15 occupancy/vacancy sensors and up to 5 daylight sensors.

3. RF Range: Maximum of 75 feet (23 m) between wireless processor and compatible wireless devices on same floor; maximum of 25 feet (7.6 m) between each wireless device and at least two other wireless devices; 30 feet (9 m) between wireless processor and compatible RF transmitting devices.

4. Integrates control station devices and external inputs into single customizable lighting control system with:

a. Manual overrides.

b. Automatic control.

5. Supports internet connection for automated firmware updates and remote access, diagnostics, and service.

6. Furnished with astronomical time clock.

7. Maintains backup of programming in non-volatile memory capable of lasting more than ten years without power.

2.05 SHADE CONTROL SYSTEM SOFTWARE

Include the following paragraph to ensure a single point of contact for system operation. Some interaction between hardware and software requires a high level of integration and compatibility.

A. Provide system software and hardware that is designed, tested, manufactured, and warranted by a single manufacturer.

Including the following software would require training or service call to the manufacturer.

B. Configuration Setup Software:

1. Suitable to make system programming and configuration changes.
2. Windows-based, capable of running on either central server or a remote client over TCP/IP connection.

3. Back-Up Project Database: Allows user to back up project database that holds configuration information for the system, including keypad programming, area scenes, occupancy programming, and time clock.

4. Publish Project Database: Allows user to send new project database to processors and devices. Project database holds configuration information for system, including keypad programming, area scenes, occupancy programming, and time clock.

5. Allows <<manufacturer (either remotely or with on-site service call); end-user (with training); or __________>> to:

a. Capture system design:

1) Geographical layout.

2) Shade grouping.

3) Equipment schedule.

4) Equipment assignment to shade control hubs.

b. Define configuration for the following in each area:

1) Shade scenes.

2) Shade group presets.

3) Control station devices.

4) Interface and integration equipment.

5) Occupancy/after hours.

6) Partitioning.

7) Shade position for when sun is on the façade, sun is off the façade and during the night.

c. Startup:

1) Addressing.

2) Provide customized conditional programming.

C. API Integration:

1. Support communication, without requiring interface, between lighting control system and third-party systems via RESTful API.

2. API Integration Capabilities:

a. Discovery:

1) Areas: Area and scene names.

2) Shade Groups: Shade group and preset names.
b. Shade position monitoring.

c. Shade Control:

1) Set shade group level.

2) Activate shade group preset.
D. Mobile Application:

1. General Requirements:

a. Provide functionality listed below available via single application.

2. System Navigation and Operation:

a. Support on-site and remote programming and control of multiple systems from iOS or Android mobile device.

b. Navigate between Lutron Athena shading control systems for control.

3. Administration:

a. Users: Allows new user accounts to be created and existing user accounts to be edited.

4. Control of Shades:

a. Modify shade group levels and activate shade group presets, reflected in space in real time.

b. Make and save adjustments to shade presets.

c. Enable and disable solar automation by shade group.

5. Load Shedding:
a. Allow building manager to apply load shed reduction, thereby reducing building's power usage; load shedding triggered via Lutron Athena mobile application, BACnet or, RESTful API integration.

6. Scheduling: Schedule time of day and astronomic time clock events to automate functions.

a. Group scheduled events into timeclock groups.

b. Enable and disable entire timeclock groups from single place.

c. Enable or disable individual scheduled events.

7. Automated Shade Control Software: Lutron Solar Automation.

a. Incorporates a solar tracking software that calculates the sun's position in the sky relative to the building and then calculates when shade movement is necessary by façade.

b. Controlled using the following inputs for startup and ongoing customization:

1) Building location.

2) Façade orientation.

3) Desired shade position for sun on façade, sun off façade and night-time.

8. Manual Overrides:

a. Temporary override of the control program capability by shade group through optional manual keypads, remote controls, end-user control software, or third-party API integration.

b. Time of manual override to be programmable.

2.06 CONTROL STATIONS

A. Provide control stations with configuration as indicated or as required to control the loads as indicated.

B. Wireless (Radio Frequency) Controls: See Section 12 2400 – Window Shades- Lutron QS Roller Shades for Lutron Pico Wireless Controls.
2.07 SOURCE QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Factory Testing:

To ensure that 100 percent of the lighting control products work at installation, the manufacturer should test 100 percent of all assemblies at full rated load in the factory. This testing will assure that every product has been tested and guaranteed to work. Sampling would only prove that the samples work and should not be acceptable.

1. Perform full-function factory testing on all completed assemblies. Statistical sampling is not acceptable.

PART 3   EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that ratings and configurations of system components are consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive system components.

D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where applicable, NECA 130<<, except for mounting heights specified in those standards;, including mounting heights specified in those standards unless otherwise indicated;, or __________>>.

B. Install products in accordance with manufacturer's instructions.

C. Assign each shade to a shade group and set control functions.

D. Identify system components.

3.03 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

Lutron's standard startup services includes multiple site visits to ensure proper operation. The first site visit ensures that the contractor is trained to install the system correctly. The second visit starts up the system and ensures that the system is operating as specified, and trains the owner on system operation and functionality.

B. Manufacturer's Startup Services:

1. Manufacturer's authorized service representative to conduct minimum of two site visits to ensure proper system installation and operation.

2. Conduct pre-installation visit to review requirements with installer as specified in Part 1 under "Administrative Requirements".

3. Post Wire Termination Visit: Include << as part of base bid; as alternate to base bid; or __________>> additional costs to conduct site visit to verify system is properly wired and ready for startup.

4. Conduct second site visit upon completion of shade control system to perform system startup and verify proper operation:

a. Verify connection and location of controls.

b. Energize shade control system hubs and download system data program.

c. Address devices.

d. Verify system operation control by control.

e. Verify proper operation of manufacturer's interfacing equipment.

f. Train Owner's representative on system capabilities, operation, and maintenance, as specified in Part 3 under "Closeout Activities".

g. Obtain sign-off on system functions.

Use the following paragraph to specify startup of shade control system outside normal business hours (at an additional cost). Edit the choice to have this additional cost included as an alternate or as part of the base bid.

h. After Hours Startup: Include << as part of base bid; as alternate to base bid; or __________>> additional costs to perform manufacturer's startup procedures outside normal working hours (Monday through Friday, 7am to 5pm).

B. Correct defective work, adjust for proper operation, and retest until entire system complies with contract documents.

3.04 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match original factory finish.

3.05 CLOSEOUT ACTIVITIES

A. See Section 01 7800 - Closeout Submittals, for closeout submittals.

B. See Section 01 7900 - Demonstration and Training, for additional requirements.

C. Training:

1. Include services of manufacturer's authorized Service Representative to perform on-site training of Owner's personnel on operation, adjustment, and maintenance of shade control system as part of standard system start-up services.

a. Include training on software to be provided:

1) Configuration software used to make system programming and configuration changes.

2) Control and monitor.

3.06 PROTECTION

A. Protect installed products from subsequent construction operations.

Describe any maintenance services that are to be performed after completion. Be clear as to whether the original contractor is to perform such service under the original construction contract or a separate service agreement is required. The latter is usually preferred as it does not unnecessarily delay final payment and contract closeout.

3.07 MAINTENANCE

A. See Section 01 7000 - Execution and Closeout Requirements, for additional requirements relating to maintenance service.

END OF SECTION
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