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ROLLER WINDOW SHADES

PART 1 - GENERAL
1.1 SUMMARY

A. Section Includes:

1. Motorized shades 
2. Shade accessories.

3. Control systems.
B. RELATED REQUIREMENTS Related Sections:

1. Section 061000 - Rough Carpentry – Adequate blocking for support of window shade brackets and pocket assemblies (to be coordinated with shade installer)
2. Section 09 51 00 – Acoustical Ceilings

3. Section 09 20 00 – Plaster and Gypsum Board  

4. Division 23 – HVAC
5. Division 26 - Sections - Electrical Work
Section 260000 - Electrical: Connection to Lutron’s Quantum lighting control system for solar-adaptive automation of shades 
1.2 REFERENCES

A. Underwriters Laboratories, Inc. (UL) (www.ul.com):

1. 1310 – Class 2 Power Units.

2. 508 – Industrial Control Equipment.

1.3 SYSTEM DESCRIPTION

A. Roller Shade System: Ultra-quiet, precision-controlled electronic drive unit contained within head tube, controlling shade movement.

B. Controls: (Need to specify) Keypads and/or remotes OR Integrated with Lutron lighting control solution without interfaces (refer to division 26).
1.4 SUBMITTALS

A. Submittals for Review:

1. Shop Drawings; include:

a. Shade schedule indicating room number, opening sizes, quantities and key to details.

b. Head, jamb and sill details, and mounting dimension requirements for each product and mounting condition.

c. One-line wiring system diagrams including connection details and overall arrangement of shades.

2. Samples: 

a. Fabric samples showing each specified color.

3. Product Data; include:

a. Wiring diagrams, details on integration to lighting control systems, installation instructions, and operating instructions.

1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications: 

1. Minimum 5 years experience in manufacture of precision-engineered, low-voltage motorized shading systems.

2. Assign responsibility for design, engineering, installation, and performance of window shade system to single manufacturer and their qualified dealers and installers.

3. Furnish shading system and electrical control equipment for complete installation and single source responsibility of shading and lighting control.

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

B. Installer Qualifications: Qualified to install and commission specified products by prior factory training, minimum 3 years shades installation experience, demonstrated performance, and acceptance of any requirement of the manufacturer, subsidiary of the manufacturer, or licensed agent.  References from three owners of buildings where at least 10 or more motorized shades were installed may be required.
1. Owner may require mock-up of window shade complete with selected shade fabric including sample of seam when applicable. 

2. Locate where directed.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Do not deliver shades until concrete, masonry, plaster, painting, and other wet work is complete and dry.

C. Deliver shades to project in protective packaging, labeled to identify each shade for each opening.

D. Include installation, programming, and maintenance instructions.

1.7 PROJECT CONDITIONS

A. Maintain environmental conditions in installation areas within manufacturer’s recommended limits:

1. Ambient operating temperature: 32 to 104 degrees F.

2. Humidity: 0 to 90 percent, non-condensing 

B. Do not install products under environmental conditions outside manufacturer's absolute limits.

C. Do not install shade system until building is operating at ambient temperature and humidity ranges that are consistent with those intended for buildings ultimate use.

1.8 COORDINATION

A. Coordinate pre-wiring of system (low voltage wire provided and installed by electrical contractor) utilizing manufacturer’s approved low voltage wiring to each shade drive location.

B. Fabricate shades after obtaining field dimensions for each opening.

C. Coordinate construction of surrounding conditions to allow for timely field dimension verification.

1.9 WARRANTY

A. Provide manufacturer’s 5 years (at 100%) and an additional 3 years (at 50%) parts warranty for defective equipment for Lutron Shades.
1.10 MAINTENANCE

A. Make ordering of new equipment for expansions, replacements, and spare parts available to qualified dealer or installer. 

B. Offer 24-hour, 7-day a week technical support to troubleshoot system wiring and aid in system programming.

C. Offer renewable service contract on yearly basis to include parts, factory labor, and annual training visits. Make service contracts available up to ten years after date of system startup completion.

PART 2  - PRODUCTS
2.1 MANUFACTURERS

A. Contract Documents are based on motorized shades by Lutron Electronics Co., Inc.; 7200 Suter Road, Coopersburg, PA 18036-1299 Telephone (800) 523-9466, http://www.lutron.com. For project details, please contact Brenda Golwitzer at 515-554-4331 or bgolwitzer@int-sales.com.
2.2 SYSTEM PERFORMANCE REQUIREMENTS
A. System Description:

1. Ultra-quiet, digital low-voltage, precision-controlled electronic drive unit housed completely inside roller tube, controlling shade movement.

2. Audible noise: Maximum 49 dBA measured 3 feet from electronic drive unit. No audible clicks when motor starts or stops.

3. Allow for maximum of 100 devices including roller shades, keypads, lighting controls, and power supplies.

4. Allow for 100 zones including roller shades and lighting zones.
5. Operate independently, without use of external group controllers.

6. Control shade speed for tracking within plus or minus 0.0625 inch throughout entire travel.

7. Include 10-year power failure memory for preset stops, open and close limits, shade grouping and subgrouping, and system configuration.

8. Systems with multiple electronic drive units electronically synchronized to start, stop, and move in unison.

B. Grouping:

1. Keypads and contact closure inputs can control any electronic drive unit without separate group controller.

2. System groups and subgroups configured at point of control without rewiring and without access to electronic drive unit.

3. System may contain multiple electronic drive units.

4. Keypads and interfaces able to operate any group or subgroup of electronic drive units.

C. Integration:    

1. Electronic drive units integrate with lighting controls by same manufacturer without interfaces.  Refer to Division 26 for control specification. 
2. Shades installer is responsible for components required for integration with Lutron lighting control system.
3. Automated Shade Control Software- 
a. Primary Goals of the shade control system are:

1) Uses open loop solar adaptive algorithm to minimize the penetration depth of direct sunlight

2) Optimize daylight

3) (Specify Electrical contractor or shade installer) to provide manual override capability for occupants via wall mounted keypad, simple remote control or end user control software
4) Provide automatic override capability in the presence of shadows and dark cloudy days

5) Maximize occupants connectivity with outdoors by optimizing view

6) Provide diffused daylight and minimize direct sunlight in the space to reduce solar heat gain and maximize occupants’ comfort in the space

7) Reduce glare

8) Shades along same façade will start, stop and track in unison to maintain a consistent exterior aesthetic
9) Provide a preset, also referred to as visor position, to limit maximum amount of light entering a space
4.   Hardware
a.     Independent operation of solar tracking program through non-windows based operating system provided in one or more light management panels (Specify if provided by electrical contractor or shade installer).

5. Control Software – Hyperion (specify if provided by electrical contractor or shade installer through Quantum processor)
a. Control software shall incorporate a solar tracking software that:

1) Calculates the sun’s position in the sky relative to the building and then calculates when shade movement is necessary by façade.

2) Calculates the position of the shade to limit direct sunlight penetration to a predetermined limit
b. Control software shall be controlled using the following inputs for start up:

1) Building location
2) Façade orientation
3) Window Dimensions

4) Solar depth of penetration

5) Minimum time between shade movements
6) Visor position of shades

c. Control software shall require minimal long term maintenance and service.  System will not require user to make daily changes to programming or overall system functionality, unless desired by the owner
6. User Interface

a. PC Graphic User Interface

1) User Interface will provide access to all adjustable parameters of solar depth of penetration and number of shade movements per day
2) PC/Computer (provided by owner) does not need to be connected to Quantum network of processors for daily operation of solar adaptive schedule.
7. Override

a. Manual

1) Temporary override of the control program shall be capable through manual keypads, remote controls, or end-user control software (specify whether provided by shade installer or electrical contractor).
2) Time of manual override is programmable
b. Automatic overrides to be achieved via window/mullion mountable cloud and shadow sensors
1) Window/mullion mount shadow sensors (specify whether to be provided by shade installer or electrical contractor; quantity and placement indicated on plans)
a. Product:  (Specify which product) Wireless window or mullion sensor (LRF2-SSW-WH/LRF2-SSM-WH)

b. Window/mullion mounted shadow sensor monitors exterior light conditions and provides automatic override of system on dark cloudy days or in the presence of shadows from neighboring buildings or glare
c. During dark conditions, shades will go to predetermined visor position to maximize view and available daylight

d. Software enables the ability to adjust thresholds, timeouts, and shade movement frequency globally or per area to meet the unique preferences of different individuals

e. No external power packs, power wiring, or communication wiring required for sensor

f. Sensor easily mounts to window/mullion and can be easily removed and repositioned without marring or damaging surface 

g. Battery lifetime of a minimum of 10 years when installed per manufacturer’s instructions.  

h. Communicate directly to compatible QS Sensor Module via Lutron Clear Connect Technology to ensure reliable RF communications (specify whether QSM modules provided through shade installer or electrical contractor)
i. RF frequency of [434 MHz]

j. Intuitive test mode provides instant system verification of associated shades and programmed visor position

k. Provide RF range between sensor and compatible RF receiving device(s) of 60 feet (18 meters) line of sight or 30 feet (9 meters) through typical construction materials

9.
BACnet Integration License for Shades (specify whether provided by shade installer or electrical contractor through Quantum processor)
a.
Provide ability to communicate by means of BACnet IP communication to lighting control system from a user-supplied 10BASE-T or 100BASE-T Ethernet network.

b.
Supplier to be BACnet Test Laboratory (BTL) Certified.

c.
Each Lighting Management Panel processor requires license for BACnet integration.

d.
Basic BACnet integration license for shades   

1.
The BACnet integrator can activate area shade group presets.

2.
The BACnet integrator can monitor area shade group presets.

e.
Shade assignment and grouping will be self discoverable with 3rd party building management software
f.
Shades and lights interface with BMS system using BACnet over common connection
g.
BMS can send commands via BACnet that can enable/disable multiple shade and light functions to single control system
D. System Controls (specify desired control of keypads, remotes and/or through lighting control; specify whether provided by shade installer or electrical contractor):

1. Shades controlled by built-in shade columns on lighting control or by keypad.

2. Electronic drive units, keypads, and lighting controls contain microprocessors, allowing high level programming from any source.

3. System devices, including shades and lighting controls, connected through common communication link tied to lighting control system (refer to division 26).
E. System Performance:

1. One-touch control of shades by means of keypad or lighting control.

2. Capable of stopping within accuracy of 0.125 inch at any point between open and close limits.

3. Store over 250 programmable stop points, including open, close, and any other position.

4. Presets set by 5-second button push and hold from keypad, lighting control, or handheld remote control.

5. Presets recalled by keypad or other lighting control system interface.

6. Open and close limits programmable from electronic drive unit, lighting control, wall-mounted keypad, or handheld remote control.

7. System components electro static discharge protected.

F. Scheduling:

1. Schedule time of day and astronomic time clock events to automate functions (for lights) and shades.

2. Events can be scheduled to simultaneously control (lights and) shades in single system

2.3 ROLLER SHADES 

A. Shade Tube: Fabric connected to tube using double-sided adhesive strip with minimum of one turn of fabric on roller before working section of fabric starts.

B. Fabric: 

1. Fabric selection-  Lutron Basketweave 90 (or Basketweave E-Screen or Basketweave 4000 Eco (color:     ), (openness:   %); 
C. Bottom Bar:
1. Lutron Designer Hembar
2.4 ACCESSORIES

A. Wall Mounted Controls (specifiy if provided by shade installer or electrical contractor for combined lighting control and shading control):

1. Low voltage keypads with faceplates attached without visible means of attachments, product color to match NEMA WD1, with backlit buttons.
2. Keypads for lights and shades can be installed on same control wiring or be incorporated into same keypad.

3. Visible parts ultraviolet color stabilized, tested to ASTM D4674.
B. Power Supplies:

1. Electronic drive units powered with 24 VDC from approved power supply; power supply via NEC Class 2 power source.  Shade installer responsible for shade power panels.
2.5 SOURCE QUALITY CONTROL

A. Perform full-function testing on completed assemblies prior to shipment.

PART 3 - EXECUTION
3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions and approved Shop Drawings.

B. Install shades to provide smooth operation.
C. Shade installer to coordinate power panel location, wiring to the window locations with electrical contractor. (Electrical contractor to install and connect power panel and provide and run low voltage (24V) wire to window locations; shade installer to connect shade at window)
.

D. Electrical contractor to connect communication link to lighting control hub.
3.2 ADJUSTING

A. Adjust level, projection, and shade centering from mounting brackets.

B. Adjust fabric on tube if visibly telescoping.

3.3 DEMONSTRATION

A. Demonstrate proper operation and maintenance of window shade system to Owner.

3.4 SCHEDULE
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