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ROLLER SHADES
GENERAL
SUMMARY
Section includes roller shades and motorized shade operators.
ACTION SUBMITTALS
Product Data:  For each type of product indicated.  Include styles, material descriptions, construction details, dimensions of individual components and profiles, features, finishes, and operating instructions.
Motorized Shade Operators:  Include operating instructions.
Retain subparagraph above and below for electric operation.
Motors:  Show nameplate data, ratings, characteristics, and mounting arrangements.
Shop Drawings:  Show location and extent of roller shades.  Include elevations, sections, details, and dimensions not shown in Product Data.  Show installation details, mountings, attachments to other Work, operational clearances, and relationship to adjoining work.
Motorized Shade Operators:  Show locations and details for installing operator components, switches, and controls.  Indicate motor size, electrical characteristics, drive arrangement, mounting, and grounding provisions.
Retain subparagraph above and below for electric operation.
Wiring Diagrams:  Power, system, and control wiring.
Retain paragraph and subparagraphs below if operators are mounted in ceiling and Drawings do not include detailed reflected ceiling plans or if Project involves unusual coordination requirements.
Coordination Drawings:  Reflected ceiling plans drawn to scale and coordinating penetrations and ceiling-mounted items.  Show the following:
Edit subparagraphs below to suit Project.
Ceiling suspension system members and attachment to building structure.
Ceiling-mounted or penetrating items including light fixtures; air outlets and inlets; speakers; sprinklers; recessed shades; and special moldings at walls, column penetrations, and other junctures of acoustical ceilings with adjoining construction.
Shade mounting assembly and attachment.
Size and location of access to shade operator[, motor,] and adjustable components.
Minimum Drawing Scale:  ⅛ inch = 1 foot.
Samples for Initial Selection:  For each colored component of each type of roller shade indicated.
Include similar Samples of accessories involving color selection.
Delete paragraph and subparagraph above if colors and other characteristics are preselected and specified or scheduled.  Retain paragraph and subparagraphs below with or without above.
Samples for Verification:
Complete, full-size operating unit not less than 16 inches wide for each type of roller shade indicated.
For the following products:
Shade Material:  Not less than 3 inches square, with specified treatments applied.  Mark face of material.
If applicable, retain or revise subparagraph below if product Samples suit Project.
Valance:  Full-size unit, not less than 12 inches long.
Window Treatment Schedule:  Include roller shades in schedule using same room designations indicated on Drawings.
INFORMATIONAL SUBMITTALS
Product Test Reports:  For each type of roller shade product.
CLOSEOUT SUBMITTALS
Maintenance Data:  For roller shades to include in maintenance manuals.  Include the following:
Methods for maintaining roller shades and finishes.
Precautions about cleaning materials and methods that could be detrimental to fabrics, finishes, and performance.
Operating hardware.
Retain below for electric operation.
Motorized shade operator.
QUALITY ASSURANCE
Installer Qualifications:  Fabricator of products.
Consider retaining paragraph above or below for extensive, complex installations and installations requiring motorized shade operators.
Installer Qualifications:  An experienced installer who has completed installation of roller shades similar in material, design, and extent to that indicated for this Project and whose work has resulted in construction with a record of successful in-service performance.
Delete or revise paragraph below if shades from more than one manufacturer are required for Project.
Source Limitations:  Obtain roller shades through one source from a single manufacturer.
Retain paragraph and subparagraphs below if needed to comply with requirements of CBC.  If retaining, verify with manufacturers that products comply with requirements.
Fire-Test-Response Characteristics:  Provide roller shade band materials with the fire-test-response characteristics indicated, as determined by testing identical products per test method indicated below by UL or another testing and inspecting agency acceptable to University’s Representative:
Retain applicable subparagraphs below.
Flame-Resistance Ratings:  Passes NFPA 701.
<Insert fire-test-response characteristic>:  <Insert fire-test-response requirements and test method>.
Delete paragraph below if no motorized shade operator.
Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to University’s Representative, and marked for intended use.
Delete first paragraph below if cordless roller shades are the only type of shade specified.
Corded Window Covering Product Standard:  Provide roller shades complying with WCMA A100.1.
Coordinate mockup requirements with University’s Representative.
Mockups:  Build mockups to verify selections made under sample Submittals and to demonstrate aesthetic effects and qualities of materials and execution.
Build mockups in the location and of the size indicated or, if not indicated, as directed by University’s Representative.
Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.
DELIVERY, STORAGE, AND HANDLING
Deliver shades in factory packages, marked with manufacturer and product name, [fire-test-response characteristics,] and location of installation using same room designations indicated on Drawings and in a window treatment schedule.
PROJECT CONDITIONS
Environmental Limitations:  Do not install roller shades until construction and wet and dirty finish work in spaces, including painting, is complete and ambient temperature and humidity conditions are maintained at the levels indicated for Project when occupied for its intended use.
Field Measurements:  Where roller shades are indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication and indicate measurements on Shop Drawings.  Allow clearances for operable glazed units' operation hardware throughout the entire operating range.  Notify University’s Representative of discrepancies.  Coordinate fabrication schedule with construction progress to avoid delaying the Work.
PRODUCTS
MANUFACTURERS
Manufacturers: Subject to compliance with requirements, provide products by one of the manufacturers specified.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Or Equal: Where products are specified by manufacturers name and accompanied by the term “or equal”, comply with provisions in Division 01 Section “Product Requirements”, Part 2 “Product Substitutions” Article. Specific procedures must be followed before the use of an unnamed manufacturer or product.
Roller Shade Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
Draper Shade & Screen Co., Inc.
MechoShade Systems, Inc.
Or equal.
ROLLER SHADES <Insert designation, e.g., RS-1>
Products:  Subject to compliance with requirements, provide one of the following:
<Insert manufacturer's name; product designation.>
Color:  <Insert color.>
Texture:  <Insert texture.>
Pattern:  <Insert pattern.>
<Insert manufacturer's name; product designation.>
Color:  <Insert color.>
Texture:  <Insert texture.>
Pattern:  <Insert pattern.>
If required for Project, other compositional characteristics of shade band material, e.g., percent of fiber, could be inserted in paragraph below.  Additional material physical characteristics could be inserted as subparagraphs after paragraph below:  for example, material thickness, breaking strength, and stiffness; mesh weave, density, and weight; yarn diameter; or stain-repellent, antimicrobial, or antifungal inherently formulated characteristics or treatments.  If retaining more than one material for a dual-layered product, indicate which is face layer and which is backing for laminated products, which is front fabric and which is back fabric for dual-fabric shade bands, or which is for front shade and which is for rear shade for double-roller shades.
Shade Band Material:  [PVC-coated fiberglass.] [PVC-coated polyester.] [PVC-coated fiberglass and polyester blends.] [Fiberglass and acrylic blend.] [Metallized film.] [Mirror film.] [Tinted film.] <Insert material.>
Material Width:  [36 inches] [48 inches] [60 inches] [72 inches] [84 inches] [96 inches] <Insert width>.
Retain or delete subparagraphs below to suit Project.  Not all manufacturers offer all these options; style options for hem, trim, and fringe are more typical for residential applications.
Bottom Hem:  [Straight] [Scalloped, evenly spaced pattern] [As indicated by manufacturer's designation] [As indicated in a window treatment schedule] <Insert hem style>.
Trim:  [As indicated by manufacturer's designation for style and color] [As indicated in a window treatment schedule] <Insert trim style and color>.
Fringe:  [As indicated by manufacturer's designation for style and color] [As indicated in a window treatment schedule] <Insert fringe style and color>.
Material Solar Optical Properties:  <Insert requirements.>
Material Openness Factor:  <Insert percent openness.>
Material UV Blockage:  <Insert number> percent.
Delete subparagraph below if color, texture, and pattern are specified with manufacturer's name and product in this Article.
Material Color: [Match University’s Representative's samples.] [As selected by University’s Representative from manufacturer's full range.] 
Rollers:  Electrogalvanized or epoxy primed steel or extruded-aluminum tube of diameter and wall thickness required to support and fit internal components of operating system and the weight and width of shade band material without sagging; designed to be easily removable from support brackets; with [adhesive strip] [hook-and-loop strip] [removable spline fitting integral channel in tube] [manufacturer's standard method] for attaching shade material.  Provide capacity for [one] [two] <Insert number> roller shade band[s] per roller, unless otherwise indicated [on Drawings] [in a window treatment schedule].
Installations with a single row of aligned rollers are either regular or reverse roll.  Installations with a double row of queued or overlapping rollers can be the same roll or opposite.  Coordinate direction of roll with fascia and pocket design.
Direction of Roll:  [Regular, from back of roller] [Reverse, from front of roller] [Regular, from back of roller, and reverse, from front of roller, as indicated on Drawings for double-roller shades].
Retain first option in paragraph below if shade roller and operating hardware are exposed to view or concealed in a ceiling pocket.  Retain second option in paragraph above if needed for combination with fascia or headbox.
Mounting Brackets:  [Galvanized or zinc-plated steel] [Fascia end caps, fabricated from steel finished to match fascia or headbox].
Retain first paragraph below if fascia alone or combined fascia and top/back cover headbox suit Project.  Typically fascia panels are available up to 16 feet long.  Delete if "Pocket-Style Headbox" or "Pocket with Ceiling Slot Opening" Paragraph is retained.
Fascia:  L-shaped, formed-steel sheet or extruded aluminum; long edges returned or rolled; continuous panel concealing front and bottom of shade roller, brackets, and operating hardware and operators; length as indicated [on Drawings] [in a window treatment schedule]; removable design for access.
Top/Back Cover:  L shaped; material and finish to match fascia; combining with fascia and end caps to form a six-sided headbox enclosure sized to fit shade roller and operating hardware inside.
If a standard headbox suits Project, retain two paragraphs above or paragraph below; either component can be combined with fascia end caps to form a headbox.  Delete all three paragraphs if a pocket with ceiling slot opening suits Project.
Pocket-Style Headbox:  U-shaped, formed-steel sheet or extruded aluminum; long edges returned or rolled; with a bottom cover consisting of slot opening of minimum dimension to allow lowering and raising of shade and a removable or openable, continuous metal access panel concealing shade roller, brackets, and operating hardware and operators within.
Retain paragraph below if manufacturer's standard pocket for mounting a fully retractable shade flush and recessed above the ceiling, like mountings designed for overhead projection screens, suits Project.
Pocket with Ceiling Slot Opening:  Six-sided box units for recessed installation; fabricated from formed-steel sheet, extruded aluminum, or wood; with a bottom consisting of slot opening of minimum dimension to allow lowering and raising of shade and a removable or openable, continuous metal access panel concealing rollers, brackets, and operating hardware and operators within; capacity for [one roller shade] [two roller shades overlapping in queued pattern, front and back] [two roller shades overlapping in staggered pattern, front and back] per pocket, unless otherwise indicated [on Drawings] [in a window treatment schedule].
Delete subparagraph below if no corner section is required for Project.
Corner Section:  Factory formed and welded.
Bottom Bar:  Steel or extruded aluminum, [with plastic or metal capped ends].  Provide [exposed-to-view, external-type] [concealed, by pocket of shade material, internal-type] bottom bar with concealed weight bar as required for smooth, properly balanced shade operation.
Retain, revise, or delete paragraph and subparagraphs below as required for Project and product.  If below is retained but not all shades are audiovisual light-blocking shades, differentiate between shades on Drawings, in a schedule, or by designation in Article title and copying and editing content for each different type of shade.
Audiovisual Light-Blocking Shades:  Designed for eliminating all visible light gaps when shades are fully closed; fabricated from blackout shade band material with [fascia] [headbox] [pocket] and bottom bar extended and formed for light-tight joints among shade components and between shade components and adjacent construction.
Sill channel or angle is typically used for audiovisual applications in accordance with most manufacturers.  Sill light seal is available from a few manufacturers for use in lieu of or in addition to sill channels.
Side Channels, [Sill Channel or Angle,] and Perimeter Seals:  Manufacturer's standard design[, including sill light seal attached to bottom bar,] for eliminating light gaps when shades are closed.
Shade Band Retention System:  Manufacturer's standard design for guiding shade band material through range of travel and holding shade band flat with edges of material within side channels.
Shade Operation:  Manual; with [spring roller] [continuous loop bead chain, clutch, and cord tensioner and bracket] [gear and crank] lift operator.
Retain or revise first subparagraph below only if option for spring roller is retained in paragraph above; or delete if no ring, ball, or pole pull or grip is required for Project.  Spring roller operators are typical for residential applications but may not be sufficiently durable or maintenance free for nonresidential applications.
Pull:  Manufacturer's standard [hand grip] [finger ring] [pole] engaged pull [and pole, in length required to make operation convenient from floor level, with hook for engaging ring].
Position of [Clutch] [Crank] Operator:  As indicated [on Drawings] [in a window treatment schedule].
Retain subparagraph above or below only if option for clutch or crank is retained in paragraph above; retain option in subparagraph title to match selection above.  Retain above for skylight applications if locations other than those described below for operator are possible.
Position of [Clutch] [Crank] Operator:  [Left] [Right] side of roller, as determined by hand of user facing shade from inside, unless otherwise indicated [on Drawings] [in a window treatment schedule].
Retain first five subparagraphs below only if option for bead chain and clutch is retained in paragraph above; delete if not applicable.
Clutch:  Capacity to lift size and weight of shade; sized to fit roller or provide adaptor.
Retain first subparagraph below only after verifying availability of lift assist mechanism with manufacturers; coordinate with clutch position, roll direction, and mounting.
Lift Assist Mechanism:  Manufacturer's standard spring assist for balancing roller shade weight and lifting heavy roller shades.
Loop Length:  [Full length of roller shade] [Length required to make operation convenient from floor level] [As indicated on Drawings] <Insert length>.
Revise first subparagraph below if more stringent requirements for bead chain suit Project.  
Bead Chain:  [Nickel-plated metal] [Stainless steel] [Plastic].
Cord Tensioner Mounting:  [Wall] [Floor] [Sill] [Baseboard] [As indicated on Drawings].
Retain three subparagraphs below only if option for gear and crank is retained in paragraph above; delete if not applicable.
Crank Handle:  [Fixed, one per crank] [One detachable] [Two detachable] [<Insert number> detachable].
Length of Crank Handle:  [6 feet] [Manufacturer's standard length] [Length required to make operation convenient from floor level] [As indicated on Drawings].
Shade Coupler System:  Designed for simultaneously operating [two] [three] shade rollers with a single crank.  Provide system [for each group of shades] [where indicated on Drawings] [where indicated in a window treatment schedule].
If needed for Project, retain option for operating function in subparagraph below only after verifying availability with manufacturers.  For clutch and continuous loop bead-chain operators, stop balls can govern preset positions.  For gear and crank operators, positive-stop devices can govern preset positions.
Operating Function:  [Stop and hold shade at any position in ascending or descending travel] [Stop and hold shade at either fully open or fully closed positions only] <Insert operating function>.
Retain paragraph and applicable subparagraphs above for manual operation or paragraph below for motorized operation.  If retaining below, correlate with "Motorized Roller Shade Operators" Article.
Shade Operation:  Motorized operator.
Delete paragraph below if no valance.
Valance:  [As indicated by manufacturer's designation for style and color] [Style matching hem; as indicated by manufacturer's designation color] [As indicated in a window treatment schedule] <Insert valance style and color>.
Mounting will affect width of shade.  If outside mount is required, shade will be fabricated to exact width; if inside mount is required, tolerances at each jamb will be deducted from shade width.
Mounting:  [Inside] [Outside] [Ceiling] [Recessed in ceiling pocket] [Wall extension brackets] [Bottom-up brackets] [As indicated on Drawings,] mounting permitting easy removal and replacement without damaging roller shade or adjacent surfaces and finishes.
Hold-Down Brackets and Hooks or Pins:  Manufacturer's standard for anchoring roller shade bottom in place and keeping shade band material taut.
Retain, revise, or delete paragraph above and below as required for Project and product.  Hold-down brackets and pins and side channels prevent swaying caused by air movement and are used on doors and operable windows so roller shade remains in place when door or window is used.  They may also reduce light leakage at roller shade edge because shade is kept taut with concealed edges.  Channels for use with audiovisual or skylight applications are specified in previous paragraphs.  If above or below, or both, is retained but not all shades need hold-down brackets and pins or side channels, differentiate between shades on Drawings, in a window treatment schedule, or by designation in Article title and copying and editing Article content.
[Hold-Down Brackets and Hooks or Pins] [and] [Side Channels]:  Manufacturer's standard for fixing shade in place, keeping shade band material taut, and reducing light gaps when shades are closed.
ROLLER SHADE FABRICATION
Product Description:  Roller shade consisting of a roller, a means of supporting the roller, a flexible sheet or band of material carried by the roller, a means of attaching the material to the roller, a bottom bar, and an operating mechanism that lifts and lowers the shade.
Concealed Components:  Noncorrodible or corrosion-resistant-coated materials.
Lifting Mechanism:  With permanently lubricated moving parts.
Unit Sizes:  Obtain units fabricated in sizes to fill window and other openings as follows, measured at 74°F:
Shade Units Installed between (Inside) Jambs:  Edge of shade not more than ¼ inch from face of jamb.  Length equal to head to sill dimension of opening in which each shade is installed.
Delete subparagraph above or below if not applicable.  Revise above if heat-strengthened glass is not specified and if compliance with GANA recommendations in its "Glazing Manual" for clearances between top, bottom, and sides of opening and shade suits Project.  Coordinate requirements for perimeter clearances with distance between shades and glass, glass type, and placement of heating/cooling air supplies to avoid heat build-up and possible damage to glass.
Shade Units Installed Outside Jambs:  Width and length as indicated, with terminations between shades of end-to-end installations at centerlines of mullion or other defined vertical separations between openings.
Installation Brackets:  Designed for easy removal and reinstallation of shade, for supporting [fascia,] [headbox,] roller, and operating hardware and for hardware position and shade mounting method indicated.
Installation Fasteners:  Not fewer than two fasteners per bracket, fabricated from metal noncorrosive to shade hardware and adjoining construction; type designed for securing to supporting substrate; and supporting shades and accessories under conditions of normal use.
Color-Coated Finish:  For metal components exposed to view, apply manufacturer's standard baked finish complying with manufacturer's written instructions for surface preparation including pretreatment, application, baking, and minimum dry film thickness.
Revise paragraph above if any aluminum components are anodized.  Because some manufacturers offer matching or coordinating colors for metal and plastic components and others offer a selection of neutral colors, verify with manufacturer before retaining option below.
Colors of Metal and Plastic Components Exposed to View: [Match University’s Representative's samples] [Matching or coordinating with shade band color] [As selected by University’s Representative from manufacturer's full range] unless otherwise indicated.
MOTORIZED ROLLER SHADE OPERATORS <Insert designation, e.g., RSO-1>
Delete this Article if no motorized roller shade operators.  If more than one type of operator is required, insert designation in title above and indicate the shade(s) that each operator type is required to operate by designation on Drawings or in a window treatment schedule.  
General:  Provide factory-assembled motorized shade operation systems designed for lifting shades of type, size, weight, construction, use, and operation frequency indicated.  Provide operation systems of size and capacity and with features, characteristics, and accessories suitable for Project conditions and recommended by shade manufacturer, complete with electric motors and factory-prewired motor controls, remote-control stations, remote-control devices, power disconnect switches, enclosures protecting controls and all operating parts, and accessories required for reliable operation without malfunction.  Include wiring from motor controls to motors.  Coordinate operator wiring requirements and electrical characteristics with the building electrical system.
Comply with NFPA 70.
Usually retain option for low-voltage control system in first paragraph below for systems with low-voltage components (low-voltage motors and/or switches) or digital control (group, individual/group, sensor, radio, infrared, timer, and microprocessor controllers).
Control Equipment:  Comply with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6 [with NFPA 70 Class 2 control circuit, maximum 24-V ac or dc].
Electric Motors:  UL-approved or -recognized, asynchronous, totally enclosed, insulated, capacitor-start motors, complying with NEMA MG 1, with thermal overload protection, brake, permanently lubricated bearings, and limit switches; sized by shade manufacturer to start and operate size and weight of shade considering service factor or considering Project's service conditions without exceeding nameplate ratings.
Service Factor:  In accordance with NEMA MG 1, unless otherwise indicated.
Motor Characteristics:  Single phase, [24] [110] [220] <Insert voltage rating> V, 60 Hz.
Motor Mounting:  Within manufacturer's standard roller enclosure.
Retain first paragraph below or indicate position on Drawings or in a window treatment schedule.  Many products' motors can be used interchangeably (either left side or right side) allowing field adjustments, but some cannot.  Delete below for skylight applications and if more than two locations for operator are possible, and indicate position on Drawings or in a window treatment schedule.
Position of Motor and Electrical Connection:  [Left] [Right] side of roller, as determined by hand of user facing shade from inside, unless otherwise indicated [on Drawings] [in a window treatment schedule].
Remote Controls:  Electric controls with NEMA ICS 6, Type 1 enclosure for [surface] [recessed or flush] <Insert mounting> mounting.  Provide the following devices for remote-control activation of shades:
Retain at least 1 of 11 subparagraphs and associated subparagraphs below or insert another.  More than one subparagraph may be retained, for example, if sensor system has switch or remote override or if radio or infrared remote-control systems also include switch control.  Retain one of first three subparagraphs and associated subparagraphs below if individual switch-controlled operation suits Project.  Some systems permit paired switch control.
Control Stations:  Keyed, [maintained-] [momentary-]contact, three-position, switch-operated control station with open, close, and off functions.  Provide two keys per station.
Retain subparagraph below if lift operation controlled by a switch is required for Project.
Control Stations:  [Maintained-] [Momentary-]contact, three-position, [toggle] [rocker]-style, wall switch-operated control station with open, close, and center off functions.
Color:  As selected by University’s Representative.
Group Control Stations:  [Maintained-] [Momentary-]contact, three-position, rocker-style, wall switch-operated control station with open, close, and center off functions for single-switch group control.
Color: As selected by University’s Representative.
Individual/Group Control Stations:  [Maintained-] [Momentary-]contact, three-position, rocker-style, wall switch-operated control station with open, close, and center off functions for individual and group control.
Retain one of two subparagraphs below.
Color: As selected by University’s Representative.
Sun Sensor Controls:  Programmable system activated by LEDs detecting daylight intensity and responding by automatically adjusting shades.
Radio Controls:  Digital system consisting of code-compatible universal coaxial receiver, [one per shade] [one per roller] [where indicated on Drawings] and [two] <Insert number> portable single-channel transmitters for operating a single motor with a single button to open and close roller shade.
Radio Controls:  Digital system consisting of code-compatible universal coaxial receiver, [one per shade] [one per roller] [where indicated on Drawings] and [two] <Insert number> portable multiple-channel transmitters for operating [two] [four] [up to 12] <Insert number> shades individually, each with a single button to open and close shades.
Infrared Controls:  System consisting of concealed receiver, complete with external eye and connecting modular cable, and a portable, [single-] [multiple-]channel transmitter with separate buttons for open and close and stop functions.
Infrared Controls:  System consisting of concealed receiver complete with external eye and connecting modular cable, and [two] <Insert number> portable, multiple-channel transmitters with separate buttons to open and close [up to 12] <Insert number> individual shades or groups of shades, to open and close all shades simultaneously, and to stop.
Timer Controls:  Clock timer, [24-hour] [seven-day] <Insert time period> programmable for regular events.
Microprocessor Controls:  Electronic programmable means for setting, changing, and adjusting control features.  Provide unit isolated from voltage spikes and surges.
Limit Switches:  Adjustable switches, interlocked with motor controls and set to automatically stop shade at fully raised and fully lowered positions.
If needed for Project, retain option for operating function in first paragraph below only after verifying availability with manufacturers.
Operating Function:  [Stop and hold shade at any position] [Stop and hold shade at open, midpoint, and closed positions] [Stop and hold shade at three predetermined positions including open, closed, and one user-programmed position] [Stop and hold shade at five predetermined positions including open, closed, and three user-programmed positions] <Insert operating mode>.
Operating Features:  Include the following:
Group switching with integrated switch control; single face plate for multiple switch cut-outs.
Capable of interface with [audiovisual] [multiroom] <Insert description> control system.
Capable of accepting input from building automation control system.
Retain first subparagraph below only for sensor-,radio-, infrared-, or timer-controlled systems.
Override switch.
Back-up gear and crank operator for manual operation during power failures with detachable handle, [6 feet long] [manufacturer's standard length] [length required to make operation convenient from floor level] [length as indicated on Drawings].
Accessories:  Include the following:
Solar Power Unit:  For use with control system indicated.
EXECUTION
EXAMINATION
Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, operational clearances, [accurate locations of connections to building electrical system,] and other conditions affecting performance.  Proceed with installation only after unsatisfactory conditions have been corrected.
ROLLER SHADE INSTALLATION
Coordinate requirements for distance between roller shades and glass with clearances between shade perimeter and surrounding construction, glass type, and placement of heating/cooling air supplies to avoid heat build-up and possible damage to glass.  See GANA's "Glazing Manual."
Install roller shades level, plumb, square, and true in accordance with manufacturer's written instructions, and located so shade band is not closer than 2 inches to interior face of glass.  Allow clearances for window operation hardware.
Delete below if roller shades are manually operated only.  
Connections:  Connect motorized operators to building electrical system.
ADJUSTING
Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or malfunction throughout entire operational range.
CLEANING AND PROTECTION
Clean roller shade surfaces after installation, in accordance with manufacturer's written instructions.
Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer that ensure that roller shades are without damage or deterioration at time of Substantial Completion.
Replace damaged roller shades that cannot be repaired, in a manner approved by University’s Representative, before time of Substantial Completion.
DEMONSTRATION
Delete this Article if roller shades are manually operated.
Engage a factory-authorized service representative to train University’s maintenance personnel to adjust, operate, and maintain systems.  Refer to Division 01 Section "Closeout Procedures."
END OF SECTION
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