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SECTION 26 09 40

AUTOMATED WINDOW SHADE CONTROL SYSTEM

PART 1   – GENERAL

1.1 SECTION INCLUDES

A. Provide an automatic window shade control system, including the following:

1. Energy control unit, which automatically adjust window shades based on solar and weather conditions 
B. Basis-of-Design: SolarTrac™ Window Management System by MechoSystems, Inc.
C. Related Sections:

1. Division 09 - Gypsum Board Assemblies:  Coordination with gypsum board assemblies for blocking, installation of shade pockets, closures and related accessories. 

2. Division 09 - Acoustical Ceilings:  Coordination with acoustical ceiling systems for blocking, installation of shade pockets, closures and related accessories. 
3. Division 12 – Electrically-operated sunscreen roller shades.
4. Division 16 - Electrical: Electric service for motors, motor controls, internal communication, low voltage wiring and data transfer, and connection to the Internet. 

1.2 SYSTEM DESCRIPTION

A. Automated Shade Control System:  Provide control system to control sunscreen roller shades in multiple buildings with an automated computer-server, based solar tracking control system.

1. Include automated solar shade system to control shades by tracking the sun and the position of and intensity of the solar rays.

2. Include system programming for solar data for every window from sunrise to sunset, each day of the year, providing data for establishing the appropriate shade position on the window with aligned intermediate stop positions.

3. Include interface to communicate with the Building Management system (BMS) over the building RS 232 or RS 485 network.
4. Include master centralized override capability from server. 

5. Include calendar event scheduling from server. 

1.3 SUBMITTALS


A. Information Required with Submittal of Bid:  In order to evaluate proposals for automated window shade control systems, the Architect & MEP require the following information be submitted prior to the award of the system. 

1. Bid proposal shall be accompanied with a document that notes all deviations from these specifications on a line-by-line basis.

2. Bid shall include separate line items listing the control/interface components required for building automation systems and building management systems (BAS/BMS), audiovisual, and/or central integration systems.  
3. Roller shade controls manufacturer shall list all components included in their bid. 

4. Bid shall include a sample solar tracking report.  Manufacturer shall provide a complete clear-day solar analysis and report for the 21st day of each month for one calendar year. The solar report shall be run for each solar orientation and window configuration (defined by glazing, height of glazing, overhang or shade fins) for every hour of the solar day from sunrise to sunset and shall include: 

a. Analysis of solar heat gain factor (SHGF) for each solar orientation by glass type.

b. Provide solar ray altitude, surface and solar surface azimuth, incidence angles, profile angles, solar heat gain factor on the glass, inside the glass, and inside the shade. 

c. Report shall provide window brightness inside of the glass in foot-candles not including the orb of the sun for every hour of the solar day, for every solar zone.

d. Report shall provide up to 6 appropriate shade positions, which compliment the angle and intensity of the solar ray; up / down plus 4 intermediate stop positions.

e. Allowable Solar Penetration:  Provide shade positions that shall not allow any solar penetration more than 5 feet into the building.
Bid shall include pricing for options listed in Paragraph 2.4D for the following system options: 

5. Option 1:  Provide Brightness Override(.

6. Option 2:  Provide Shadow Module(.

7. Option 3:  Provide touch screen manual override panels.

8. Option 4:  Provide VirtualSwitch( override.

B. Product Data:  Manufacturer's data sheets on each product to be used, including:

1. Preparation instructions and recommendations.

2. Styles, material descriptions, dimensions of individual components, profiles, features, finishes and operating instructions.

3. Storage and handling requirements and recommendations.

4. Mounting details and installation methods.

5. Typical wiring diagrams including integration of motor controllers with building management system, audiovisual and lighting control systems as applicable.

6. Manufacturer’s description of the science and logic employed for all automated systems.

7. Manufacturer’s description of the integration of the solar control system and the human factors required to assure thermal and visual comfort in the environment for the occupants, in conjunction with daylighting as an energy conserving subsystem.

C. Shop Drawings:  Plans, elevations, sections, product details, installation details, operational clearances, power and control wiring diagrams, and relationship to adjacent work.

1. Prepare shop drawings on AutoCAD or Microstation format using base sheets provided electronically by the Architect.

2. Prepare control wiring diagrams based on zones, switching and operational requirements provided by the Architect in electronic format.

3. Include one-line diagrams, wire counts, coverage patterns, and physical dimensions of each item.

D. Maintenance Data:  Methods for maintaining control equipment and server / pc, precautions regarding cleaning materials and methods, instructions for related controls.


E. Solar and Sky Monitoring Systems:  Functionality of the solar monitoring and sky monitoring systems.  Provide non-proprietary detailed description of the science and logic employed in the bidders automated solar tracking control system and a schedule of the solar data provided.

F. Warranty:  Provide manufacturer’s warranty documents as specified in this Section.

1.4 QUALITY ASSURANCE


A. Manufacturer Qualifications:  Obtain automated window shade control system from a manufacturer, which will assume responsibility for all system components.  

1. Manufacturer of roller shades shall have a minimum of ten years experience and minimum of five projects of similar scope and size in manufacturing products comparable to those specified in this section.

2. Manufacturer of automated solar tracking shall have a minimum of five current operating projects of similar scope, functionality and size in Automated Solar-Ray tracking, motor controls; and microclimatic Sky analysis capability, comparable to those specified in this section.

B. Installer Qualifications:  Engage an installer, which will assume responsibility for installation of all system components, with the following qualifications.

1. Installer for automatic solar shade control system shall be a certified electrical engineer or controls specialist to set up the automated control system and coordinate with the commissioning agent, by others, to assure communication continuity and operational functionality between the central control system and the individual operating motors and groups of motors.  Installer shall have a minimum of 5 years experience in installing similar systems.

C. Electrical Components:  NFPA Article 100 listed and labeled by either UL or ETL or other testing agency acceptable to authorities having jurisdiction, marked for intended use, and tested as a system.  Individual testing of components will not be acceptable in lieu of system testing.  Where applicable, system components shall be FCC compliant.

D. Internal Communications:  The back bone or Communication riser, Fiber optics or Copper and appropriate switches for communication at each floor or defined area shall be included in this bid as a turn-key installed solution, and be responsible for the design of the riser and the communication switches for the automatic solar tracking subcontractor.


E. Internet Connection: A connection to the WWW Internet shall be provided by others, an IP Interface shall be provided by the Automatic Solar Tracking systems subcontractor. Full 24/7 access to the Internet is required for the set up and operation of the system. In the event of non-access to the Internet all onsite costs for engineering staff, travel and per diem will be incurred. Lack of IP access will substantially delay or totally inhibit implementation.  Lack of IP access and connection shall negate all service warrantees on the system.


F. Requirements for Controls, and Tracking System, Switches:

1. Required in Division 12, Roller Shade Hardware, shade fabric, motor, and all related controls shall be furnished and installed as a complete two-way communicating system and assembly.

2. Electrical and electronic motor controls and accessories required for a complete Automated solar tracking motorized shade control system including a two way appropriate interface to communicate with a stand alone Automated Solar Tracking and sky modeling system; which in turn shall have two way communication with the buildings BMS; and or Day Lighting, AV, systems.

3. Automated solar tracking system shall maintain a historical data base for one complete year, plus 3 months for conversion or a total of 15 months of historical data on each full days solar condition, from sunrise to sunset and shall log all shade moves i.e. Automatic; Manual Switch; Shadow Mode; Reflectance Mode.

4. Local switches shall be wired back to and integrated with the Solar Tracking system.  Shade movements by a local switch shall be recorded by the Solar Tracking system and integrated into the database.

5. Automated solar tracking system shall provide standard reports on shade movement, solar condition at the time of each shade movement, and the control or switching system that moved the shades.

6. Roller Shade Automated Controls Contractor shall list all components and systems included in their bid, including but not limited to, the prime manufacturer of the motor control and automated equipment and shall be financially responsible for any change orders and/or back charges required by the BMS, AV, or Lighting Control Systems contractors to interface with the automatic solar tracking system and the motorized roller shade system. 


G. Turn-Key Single-Source Responsibility for Automated Solar Tracking Control System (Riser) to control the Motorized Interior Roller Shades:  To control the responsibility for performance of the automated solar tracking control systems, assign the design, engineering, and installation of the solar tracking head end system, the riser and related controls for the shade riser / backbone wiring specified in this Section to a single manufacturer of the automated solar tracking control system (Shade Control System).  Coordinate the following with the General Contractor…
1. The General contractor shall provide IT risers, of sufficient size, with appropriate fire rating necessary at each floor level. Containment provided within the IT risers by the General contractor is for future use by others, including the automated shade control network

2. The General Contractor shall provide sufficient space within the IT riser for the automated shade control communications cabling.
3. The General Contractor shall provide an access point to connect the riser shade control cable to the shade control network. 

4. The General Contractor shall be responsible for all related fire proofing from the IT Riser closet to the shade control network.  
5. The Shade Control System supplier (SCS) shall make connections to the floor controllers via a modular connection at each floor riser where floor controllers are located. 
6. The Shade Control System supplier (SCS) shall coordinate and install IQ Communication Gateways, analog modules, Ethernet switches, within the same closet as the electrical IT riser. 

1.5 DELIVERY, STORAGE, AND HANDLING


A. Deliver components in factory-labeled packages, marked with manufacturer and product name, fire-test-response characteristics, and location of installation using same room designations indicated on Drawings and in the Window Treatment Schedule.

1.6 PROJECT CONDITIONS

A. Power and control wiring shall be complete and certified, fully operational with uninterrupted communication on the lines and minimal noise certified by a commissioning agent (by others).

1. 485, Mechonet, and Dry Contract Network:  Noise on the line not to exceed shade manufacturer’s limits.


1.7 WARRANTY


A. Warranty:  Provide manufacturer’s standard warranties, including the following:

1. Roller Shade Motor Control Systems:  Manufacturer's standard non-depreciating five-year warranty.

2. Roller Shade Control Systems Installation: One year from date of Substantial Completion, not including scaffolding, lifts or other means to reach inaccessible areas, which are deemed owners responsibility.

3. Automated Systems Warrantee:  To meet the environmental, functional and operating requirements as specified herein for one year, fully monitored by the manufacturer / supplier of the system including but not limited to the PC controller, the operating system, and the solar tracking program shall be warranted for one year.

4. Electronics Warranty:  including but not limited to total solar measuring sensors; radiometers; IP interface connections and peripheral electronics to assure full operability and communication to the motor control network for one year.

5. Automated Systems Maintenance Program:  Provide an optional agreement for a 5-year Automated Systems Maintenance program to the Architect and Owner’s Representative.

PART 2   – PRODUCTS

2.1 MANUFACTURER


A. Acceptable Manufacturer for Window Shade Control System:  SolarTrac™ MechoSystems Inc; 42-03 35th Street, Long Island City, NY  11101. Tel: (718) 729-2020 ext 1901; Mr. Glen Berman.  Email: glenb@MechoSystems.com.
2.2 AUTOMATED DAYLIGHTING SOLAR TRACKING SHADE CONTROL SYSTEM


A. Solar Tracking Control System: Automated Computer Shade Control System.


B. Solar Evaluation and Sky Modeling System shall utilize approved scientific solar algorithms, which shall provide the following for every window under considerations in the building from sunrise to sunset, 365-1/4 days per year, as follows:

1. Solar heat gain in real time reported in BTU’s / (W/M2) multiple times each minute 24/7.

2. Incident angle on every window.

3. Profile angle on every window.

4. Direct radiation on every window.

5. Diffuse radiation on every window.

6. Surface azimuth.

7. Solar surface azimuth.

8. Window geometry / profile.

9. Geometry of the solar ray and window geometry to determine solar penetration.

10. Adjustment by solar penetration.

11. Geometry of the solar ray, window geometry, and allowable solar penetration calculated to determine incremental shade position. 

a. An algorithm integrated with the Solar Radiometers to provide in real time, a microclimatic sky condition for the project, 7/24/365, which shall be the basis of determining a   clear, cloudy or overcast sky condition. 

b. The system will then adjust the shades incrementally on the window to provide protection from direct solar radiation while maximizing view and daylighting for the project. 

12. Adjustment by BTU / W-M 2 solar load on every window in the building 7/24/365.

13. Sky modeling and evaluation for clear, cloudy, bright, overcast sky condition – utilizing total solar measuring devices.

14. Sky modeling algorithms utilizing the instantaneous, real time total solar data to determine sky condition.

a. Control System shall adjust the shade position to maximize energy management, view and personal comfort based on micro-climactic conditions.

b. The goal is to maximize view without Thermal or Visual discomfort through: 

Thermal Comfort as assured by Solar Tracking

Visual Comfort as assured by managing (on the window wall):

(a) Brightness and glare via a brightness module
(b) Shadow Module
Control Modules:  Control system shall be capable of optimizing the position of the shades (incrementally), to continuously deploy the shades in response to changes in Proactive and Reactive requirements: 

Solar Tracking Module – Base Control System, Thermal Comfort:

(c) Proactive Algorithms (Primary): 

(1) Sun angle.

(2) Solar intensity – Total Light Spectrum.

(3) BTU Load.

(d) Reactive Algorithms:  
Real-time sky conditions via roof mounted radiometers.

Shadow Module –Visual Comfort: 

(e) Proactive Algorithms: 

(1) Urban Landscape Model – Pleijel Images.

(2) Timing Parameters (User Defined).

Brightness  Module –Visual Comfort (Secondary):

(f) Reactive Algorithms for Brightness / Glare:

(1) Interior Photo Sensors.

(2) Exterior Photo Sensors.

(3) Various algorithms for return from Brightness Override (software based).

c. Incremental Positioning: 

Shades shall be capable of being aligned at up to 104 positions based on serial command.
The Control System shall be capable of staggering the operation of shade motors to assure balanced loading of the electrical system.

d. Continuous Operation:

24 hours per day, 7 days per week, 365-1/4 days per year.

Shade positioning resolution shall be calculated every 60 seconds.


C. Graphic User Interface (GUI):  Configure screen as follows:

1. PC-GUI shall provide access to all adjustable parameters displaying current values including but not limited to: 

a. Radiation.

b. Shade position.

c. User defined requirements.

2. Displays Real-Time Microclimatic Sky Conditions.

3. Key-Zone / Sensor Monitoring: 

a. On main screen: able to display current operation of “Key-Zones” or “Sensors” anywhere in the building 

4. Alarms – On Main Screen: able to display overrides due to but not limited to:

a. Touch Screen.

b. Main Control System.

c. Remote (3rd Party Interface (BMS, AV etc.)).
5. Internal Diagnostic Function

a. Network-based system diagnostic module which monitors and verifies the operating status of the various nodes on the system.  In case a problem is detected the issue is noted in the “Alert” section on the main application screen and logged within the system event log.  If Internet access is available then email alert notification can be configured to be issued to a predefined set of email addresses.  When the alert is cleared, this event will also be logged within the system event log.
6. Manual / Master Override: 

a. Interactive Floor Plan:  PC shall provide a map of each floor showing the shade motor groups, control zones and sensor locations with their real time position of each control zone.

b. Universal Command View:  From the main screen the Universal Command View shall provide Whole Floor and Whole Building emergency control.

7. Reports / Analysis: 

a. Data Storage / Event Log: Continual record of each day’s activities including shade position and shade mode changes.

Stored on a change of state basis.

Archived based on user defined file size.

b. Sensor Data: Daily Record of sensor’s data stored into a history file on a 60 second basis, stored on a repetitive basis:

Roof mounted radiometers.

Interior / exterior photo sensors.

c. Control Zone Timeline Visual Record of Current Day’s Activity by Zone: Reporting by Zone of current day operation by intermediate stop locations.

d. Trending Reports:

Daily Report: Sky, Sensors, Event Log, and Timeline.

Shade Position Report: Percentage of time shade at each position.

Override Report: Reason for override, percentage of day overridden up / down.

e. Interface with Other Report Writers:

Event log and sensor data available in native MBD format.

Available in SQL format.


D. Override:  Control Software shall incorporate an Override Event Scheduler such that the building Owner may customize position of shades by motor, group, zone or whole building for any event, night or weekend requirements

1. Manual Local Override: 

a. Wall Switches.

b. Touch Screens.

c. Virtual Shade Control Switch (via IP).

2. Master Override:  
a. Solar Tracking System shall have capability of whole building control for master override by zone or by motor.

b. Touch Screen shall have capability of whole floor control for master override by zone or by motor.

3. Remote Off-Site-Monitoring: 

a. IP Interface for monitoring, maintenance and software upgrades.

b. Provide Maintenance, Support and licensing contract with bid. 


E. System Options:
1. Option 1: Provide Brightness Module: As an optional feature to Solar Tracking System, in the event of excessive sky glare through the fenestration and exceeds a user defined allowable ratio of brightness such as a 1:10 ratio, when the sky is overcast and bright, interior photo sensors recognize and communicate the brightness level to the Solar Tracking System.  The shades shall then be brought to a midpoint position until the brightness default is met and shall continue to monitor and process base on a performance…

a. Visual Comfort: (Secondary)

Reactive Algorithms for brightness / glare

Interior Photo Sensors

Exterior Photo Sensors

Various algorithms for return from Brightness Override (software       based)

2. Option 2:  Provide Shadow Module The system shall identify each window and shade-motor zone – during certain times of the year – when the window is in shadow for a user defined time such as 20 minutes. The shades in the shadow zones will be raised to maximize daylighting and view to achieve…

a. Visual Comfort:

Proactive Algorithms as a predictive model:

(a) Urban Landscape Module – Pleijel Images

(b) Timing Parameters (User defined)


3. Option 3:  Provide touch screen manual override panels. Provide two Color LCD Touch Screen panels per floor of designated motorized shades at locations to be determined by the Architect. Touch Screen shall provide following functionality:

a. Floor Override:

(a) The touch screen shall be enabled by the touch of a finger.

(b) A map of the shades by the shade motor for the local area on that floor shall be brought up onto the screen.  

(c) Each shade motor when touched shall provide a drop down menu showing preset positions.

(d) When a preset is selected, that shade motor shall move that shade to the manually selected preset position.

b. Reporting:

(a) Store and provide information on local overrides performed in the past month.

c. Event Scheduler:

(a) Provide ability to create and adjust override schedule based on local user requirements.
4. Option 4:  Provide virtual shade control switch a virtual shade override control system for the Solar Tracking System:

a. Provide software for IP based optional override switch over tenant network.

b. Architect shall provide schedule of user permissions for overrides by office and area or zone.

c. Each manual override in the open plan and in the perimeter offices shall be reported as an override event where data can be trended for future analysis.

d. Each shade motor, group or zone, when selected shall provide a menu showing preset positions.  When a preset is selected, that shade motor, group or zone shall move that shade to the manually selected preset position.

There shall be an administrative capability to set up users for which shades they have access to and shall only see the shades they have access to.


5. Option 6:  Provide wall switches:

a. Conference Center:  Shades shall be operated by, 5 and 10-button low voltage standard switches, or programmable intelligent switches [IS].  Standard switch shall be wired to a motor splitter.
b. Intelligent switches may be installed anywhere on the bus line. Each IS shall be capable of storing one control level address to be broadcast along the bus line.

c. An address that is transmitted by either a switch or central controller shall be responded to by those motors with the same address in their control table.

d. IS shall provide for interface with other low voltage input devices via a set of dry contact terminals located on the switch.

e. Standard switch or IS may control an individual, sub-group or group of motors in accordance with the address in each motor.

PART 3    – EXECUTION


3.1 EXAMINATION


A. Do not begin installation until substrates have been properly prepared.


B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory preparation before proceeding.


3.2 PREPARATION


A. Clean surfaces thoroughly prior to installation.


B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the substrate under the project conditions.


3.3 DEMONSTRATION


A. Shade Controls System Supplier shall train Owner's maintenance personnel to adjust, operate and maintain systems. A minimum 20 hours of one-on-one training shall be provided to the System Operator and a separate 20 hours training shall be provided one-on-one to the System Administrator.  


B. All building occupants shall receive an electronic-based educational guide in .pdf format on the general workings of the shade control system and specific instructions on how to use the manual override feature.  


3.4 COMMISSIONING


A. Automated SolarTrac System: Provide factory-certified field service engineer to ensure proper system installation and operation under following parameters. 

1. Minimum experience of 2 years training in the electrical/electronic field.

2. Certified by the equipment manufacturer on the system installed.


B. The automated shade control system will be commissioned on a floor-by-floor basis and then finally as an entire system.  Final commissioning shall be successfully completed prior to the first move-in date for client’s occupants. 

1. Verify programming of user, defined attributes of system to owner. 

2. Final Acceptance shall be upon successful demonstration of all commissioning requirements described in section 3.3.C of these specifications.
 
C. During commissioning the following will be measured to determine system performance:

1. Response of system (demonstrated by deployment of shade) if average illumination of window wall at sensor exceeds 2,000 cd/m2 or other value established by Owner. 

2. Sunlight penetration distance shall not exceed the Owner specified distance for each shade control zone.

3. Response to variable external conditions including, but not limited to: partially sunny days; shading from other buildings in the neighboring urban landscape; and, reflections from other buildings in the neighboring urban landscape

4. Proper consistent action of all shade groups on each façade for a 30 day period

5. The shade log shall be plotted for each shade motor group for the 30-day period. The log shall be used to demonstrate to the Owner that the automated shade movement meets the specified criteria in these specifications.

6. Return from manual override to automatic mode shall be demonstrated to be in accordance with these specifications using the log and also through direct observation under partly cloudy conditions.

7. All aspects of rezoning, control monitoring, logging, fault diagnostics and reporting shall be demonstrated to the Owner.


D. Final Acceptance shall be upon successful demonstration of all commissioning requirements described in these specifications.


3.5 PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION
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