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LED EXTERIOR LIGHTING
GENERAL 
SUMMARY
Section includes the following:
Exterior building luminaires with light emitting diodes and drivers.
Luminaire-mounted photoelectric switches.
Luminaire-mounted motion sensors.
DEFINITIONS
CCT: Correlated color temperature.
CRI: Color-rendering index.
LED: 	Light Emitting Diode
LPW: Lumens per watt.
Luminaire: Complete lighting fixture, including ballast/driver housing if provided.
NRTL: Nationally Recognized Testing Agency.
SSL: Solid State Lighting.
ACTION SUBMITTALS
Product Data:  For each luminaire and support component, arranged in the order of lighting unit designation.  Include data on features, accessories, finishes, and the following:
Physical description of luminaire, including materials, dimensions, effective projected area, and verification of indicated parameters.
Installation instructions and details of attaching luminaires and accessories.
Luminaire materials.
Photometric data based on laboratory tests of each luminaire type, complete with indicated diodes, drivers, and accessories.
LEDs and drivers, including energy-efficiency data.
Include life, output, CCT, CRI, lumens, and energy-efficiency data.
Retain "Shop Drawings" Paragraph below for custom luminaires. Also, retain "Mockups" Paragraph in "Quality Assurance" Article.
Shop Drawings: For nonstandard or custom luminaires.
Include plans, elevations, sections, and mounting and attachment details.
Include details of luminaire assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
Include diagrams for power, signal, and control wiring.
Samples for Verification:  For products designated for sample submission by University’s Representative.  Each sample shall be complete and will be returned for installation.
Product Schedule: For luminaires and lamps. Use same designations indicated on Drawings.
Retain "Delegated-Design Submittal" Paragraph below if design services, such as luminaire support, have been delegated to Contractor or manufacturer.
Delegated-Design Submittal: For luminaire supports.
Include design calculations for luminaire supports and seismic restraints.
INFORMATIONAL SUBMITTALS
Retain "Coordination Drawings" Paragraph below for situations where limited space necessitates maximum utilization for efficient installation of different components or if coordination is required for installation of products and materials by separate installers. Coordinate paragraph with other Sections specifying products listed below. Preparation of coordination drawings requires the participation of each trade involved in installations within the limited space.
Coordination Drawings: Plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
Luminaires.
Structural members to which [equipment] [and] luminaires will be attached.
Underground utilities and structures.
Existing underground utilities and structures.
Above-grade utilities and structures.
Existing above-grade utilities and structures.
Building features.
Vertical and horizontal information.
<Insert feature>.
Coordinate "Qualification Data" Paragraph below with qualification requirements in Section 014000 "Quality Requirements" and as may be supplemented in "Quality Assurance" Article.
Qualification Data: For testing laboratory providing photometric data for luminaires.
Retain "Seismic Qualification Data" Paragraph below if required by seismic criteria applicable to Project. Coordinate with Section 260548.16 "Seismic Controls for Electrical Systems." See ASCE/SEI 7 for certification requirements for equipment and components.
Seismic Qualification Data: For luminaires, accessories, and components, from manufacturer.
Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.
Retain "Product Certificates" Paragraph below to require submittal of product certificates from manufacturers.
Product Certificates: For each type of the following:
Luminaire.
Photoelectric relay.
Product Test Reports: For each luminaire, for tests performed by [manufacturer and witnessed by a qualified testing agency] [a qualified testing agency].
Source quality-control reports.
Sample warranty.
CLOSEOUT SUBMITTALS
Operation and Maintenance Data:  For luminaires to include in operation, and maintenance manuals.
QUALITY ASSURANCE
Luminaire and LED lamps shall be approved Southern California Edison list of approved lamp manufacturers from Energy Star (ES) approved list or the DesignLights™ Consortium (DLC) Qualified Products List which is available at the following website	 http://www.designlights.org/solidstate.about.QualifiedProductsList_Publicv2.php .
The University has endeavored to provide the most energy efficient light source with lowest life cycle cost.  The University no longer allows the use of fluorescent tubes, fluorescent U-tube lamps, compact fluorescent lamps, halogen, metal halide, high or low pressure sodium or incandescent lamps.  Use of SSL is the University’s preference unless otherwise directed. 
Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by manufacturers' laboratories that are accredited under the National Volunteer Laboratory Accreditation Program for Energy Efficient Lighting Products.
Electrical Components, Devices, and Accessories:  Listed and labeled as defined in CEC, Title 24 compliant, by a testing agency acceptable to the University and marked for intended use.
DELIVERY, STORAGE, AND HANDLING
Protect finishes of exposed surfaces by applying a strippable, temporary protective covering prior to shipping.
WARRANTY
LED Luminaires: Submit a warranty, executed by the installer agreeing to install replacement LED luminaries that fail within two years, beginning on the date of substantial completion.  This warranty is in addition to, and not a limitation of, other rights and remedies University may have under the Contract Documents.
Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace luminaires or components of luminaires, diodes, drivers and LED lamps that fail in materials or workmanship; corrode; or fade, stain, or chalk due to effects of weather or solar radiation within five year warranty period unless otherwise specified in the fixture schedule.  Manufacturer may exclude lightning damage, hail damage, vandalism, abuse, or unauthorized repairs or alterations from special warranty coverage.
PRODUCTS
PERFORMANCE REQUIREMENTS
Seismic Performance:
Retain one of two subparagraphs below with "Seismic Qualification Data" Paragraph in "Informational Submittals" Article for projects requiring seismic design. Delete both subparagraphs if performance requirements are indicated on Drawings. Model building codes and ASCE/SEI 7 establish criteria for buildings subject to earthquake motions. Coordinate requirements with structural engineer.
Luminaires shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
Luminaires and lamps shall be labeled vibration and shock resistant.
Retain subparagraph below to define the term "withstand" as it applies to this Project. Definition varies with type of building and occupancy and is critical to valid certification. Option is used for essential facilities where equipment must operate immediately after an earthquake.
The term "withstand" means "the luminaire will remain in place without separation of any parts when subjected to the seismic forces specified and for essential facilities and rooms the luminaire will be fully operational during and after the seismic event."
MANUFACTURERS
In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
Products:  Subject to compliance with requirements, provide one of the products specified.
[bookmark: OLE_LINK3][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.  Specific procedures must be followed before use of an unnamed product or manufacturer.  
LUMINAIRES, GENERAL REQUIREMENTS
Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.
Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet locations by an NRTL acceptable to University’s Representative.
Comply with IESNA RP-8 for parameters of lateral light distribution patterns indicated for luminaires.
Metal Parts:  Free of burrs and sharp corners and edges.
Metal Components:  Die-cast aluminum or corrosion-resistant aluminum, unless otherwise indicated.  Form and support to prevent warping and sagging.
Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform in use.
Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools.  Designed to prevent doors, frames, lenses, diffusers, and other components from falling accidentally during relamping and when secured in operating position.  Doors shall be removable for cleaning or replacing lenses.
Exposed Hardware Material:  Stainless steel.
Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
Light Shields:  Metal Baffles, factory installed and field adjustable, arranged to block light distribution to indicated portion of normally illuminated area or field.
Lenses and Refractors Gaskets:  Use heat- and aging-resistant resilient gaskets to seal and cushion lenses and refractors in luminaire doors.
Luminaire Finish:  Manufacturer's standard powder coat paint applied to factory-assembled and -tested luminaire before shipping.  Match finishes process on support materials.  Dark Bronze unless otherwise indicated by University’s Representative.
LED LUMINAIRES
For LED lighting in exterior spaces, use NRTL-listed 120V or 277V luminaires with the performance characteristics in Fixture Schedule unless otherwise noted:
Minimum luminaire efficacy per IES LM-79-08, Approved Method: Electrical and Photometric Measurement of Solid-State Lighting Products:
Correlated color temperature (CCT) per IES LM-79-08 and ANSI/NEMA/ANSLG C78.377-2008, Specification for the Chromaticity of Solid-State Lighting (SSL) Products:
4000K for campus lighting
4000K for residential lighting.
Color rendering index (CRI): per IES LM-79-08
LED Design life (L70): per IES LM-80-08, Approved Method: Measuring Lumen Maintenance of LED Light Sources.
Driver System Design Life: Not less than the LED design life; note that the driver system includes associated components, not just the driver integrated circuit.  Driver system design life is defined as when 2 percent of the systems would have failed.
Design ambient temperature: 35 C (95 F); note that this is the ambient temperature surrounding the luminaire, not the LED or driver heat-sink temperature.
EMI.RFI: Meet FCC 47 CPR Part 15.
Minimum illumination in occupied state:

	MINIMUM ILLUMINATION SCHEDULE

	TYPE OF OCCUPANCY
	FOOT-CANDLE ILLUMINATION LEVEL
	UNIFORMITY RATIO (AVERAGE: MINIMUM)

	EXTERIOR LIGHTING

	PLAZA 
	1.0*
	5:1

	SERVICE YARD(SECURITY) 
	0.2*
	N/A

	PARKING STRUCTURES

	PARKING & PEDESTRIAN AREAS 
	5
	4:1

	RAMPS AND CORNERS 
	10
	4:1

	ENTRANCE AREA 
	10
	4:1


* 	Average maintained horizontal level on grade, floor, or pavement. 
LUMINAIRES
Luminaires:
Exterior surface building mounted lighting shall be in accordance with the Fixture Schedule included with this specification.  
For LED lighting in exterior spaces, use NRTL-listed 120V or 277V luminaires with the performance characteristics listed in Fixture Schedule unless otherwise noted
B.		Luminaire Data:
0. Nominal Luminaire Dimensions:  [match existing][equal to Basis of Design luminaire]<Insert nominal length, width, and height in inches.>
Lens:  <Describe types, materials, and features not indicated elsewhere.>
Reflector:  <Insert description.>
Focusing and Aiming Provisions:  <Insert description.>
IESNA Lateral Distribution Class:  [I] [II] [III] [IV] [V].
IESNA Cutoff Category:  [Cutoff] [Semicutoff] [Noncutoff].
Nominal Beam Spread for Floodlights:  <Insert horizontal degrees times vertical degrees.>
Photometric Performance of Installed Units:
Spot Intensity:  Minimum initial horizontal illumination at grade is shown in the Minimum Illumination Schedule.
Uniformity:  For deletion of fixtures the spacing between adjacent fixtures in parallel rows shall comply with Minimum Illumination Schedule, fixture to fixture and row to row, the maximum-to-minimum initial horizontal point illumination between any pair of adjacent lighting units, including those in parallel rows, is not greater than shown. 
Cutoff:  Maximum initial horizontal illumination does not exceed Dark Sky requirements of DLC.
Minimum luminaire efficacy rating, calculated in accordance with DLC or Energy Star.
EMERGENCY LIGHTING UNITS
Description: Self-contained units complying with UL 924.
Battery: Sealed, maintenance-free, lead-acid type.
Charger: Fully automatic, solid-state type with sealed transfer relay.
Test Push Button: Push-to-test type, in unit housing, simulates loss of normal power and demonstrates unit operability.
LED Indicator Light: Indicates normal power on. Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.
LUMINAIRE –MOUNTED PHOTOELECTRIC RELAYS
The photo control shall provide automatic switching.  The control shall be a thermal design with built-in delay to ensure that the controlled lighting does not switch off due to ambient light or light striking the photocell.  Intermatic K4200 series or equal compliant with Title 24. 
Contact Relays:  Single throw, and factory set to turn light unit on at 1.5 to 3 foot-candles off at 4.5 to 10 fc with 15-second minimum time delay. Contacts shall have directional lens in front of photocell to prevent fixed light sources to cause turnoff.
REQUIREMENTS FOR INDIVIDUAL EXTERIOR LIGHTING DEVICES
Delete this Article if exterior luminaires and their supports are scheduled on Drawings.  Retain and revise to suit Project if each exterior lighting device is specified in detail here instead of scheduling on Drawings.  
Copy paragraph and subparagraphs below and re-edit for each type of exterior lighting device in Project.  Assign a unique designation for each type specified, and use these designations on Drawings to show where each unit is required.
Exterior Lighting Device Type <Insert drawing designation>:
Retain "Basis-of-Design Product" Subparagraph and list below with "Basis-of-Design Product" Subparagraph in Part 2 "Manufacturers" Article.
Basis-of-Design Product:  <Insert manufacturer's name; product name or designation> or a comparable product by one of the following:
Delete subparagraph above or below.  Retain list of manufacturers with either subparagraph.  Retain "Available" for nonproprietary and delete for semiproprietary specifications.
<Insert, in separate subparagraphs, manufacturer's name.>
Revise subparagraphs and associated subparagraphs below to list detailed specifications for exterior lighting device being described.  Delete inapplicable subparagraphs; add others to suit description needs.
Voltage:  [120] [277] [480]-V ac.
Nominal Dimensions:  <Insert nominal dimensions.>
Diodes:  <Insert quantity and description if not indicated elsewhere.>
Driver Types and Features:  <Insert type.>
Photoelectric Control:  Integrally mounted.
Lens:  <Describe types, materials, and features not indicated elsewhere.>
Reflector:  <Insert description.>
Focusing and Aiming Provisions:  <Insert description.>
IESNA Lateral Distribution Class:  [I] [II] [III] [IV] [V].
IESNA Cutoff Category:  [Cutoff] [Semicutoff] [Noncutoff].
Nominal Beam Spread for Floodlights:  <Insert horizontal degrees times vertical degrees.>
If retaining first subparagraph below, coordinate with Drawings to indicate area to be shielded.
Internal Light Shield:  <Insert description.>
Photometric Performance of Installed Units:
Retain applicable subparagraphs below and revise to define required photometric performance.  If performance for more than one application is required for same exterior lighting device, copy this material for each instance, labeling each application, and repeat the editing process.
Spot Intensity:  Minimum initial [horizontal] [vertical] illumination [at grade] [on subject being illuminated] shall be <Insert fc> at a point <Insert location of test point>.
Average Intensity:  Minimum average initial [horizontal] [vertical] illumination [at grade in the illuminated area] [on subject being illuminated] shall be <Insert fc>.
Uniformity:  For a spacing between adjacent fixtures in parallel rows of <Insert spacing distance>, fixture to fixture and row to row, the maximum-to-minimum initial [horizontal] [vertical] point illumination between any pair of adjacent lighting units, including those in parallel rows, shall be not greater than <Insert ratio>.
Cutoff:  Maximum initial [horizontal] [vertical] illumination shall not exceed <Insert fc> at a point <Insert location of test point>.
Minimum Luminaire Efficacy Rating:  <Insert value.>
EXECUTION
LUMINAIRE INSTALLATION
Lighting Fixtures: Set level, plumb, and square with ceilings and walls.
Comply with CEC for minimum fixture supports.
Luminaire Attachment:  Fasten luminaire to existing structural supports in accordance with manufacture’s installation instructions.
Use fastening methods and materials selected to resist seismic forces defined for the application and approved by manufacturer.
Adjust luminaires that require field adjustment or aiming or aiming,  motion sensors to range that is suitable for the area served by luminaire, and photoelectric device to prevent false operation of relay by artificial light sources.
CORROSION PREVENTION
Aluminum:  Do not use in contact with earth or concrete.  When in direct contact with a dissimilar metal, protect aluminum by insulating fittings or treatment.
GROUNDING
Ground new luminaires to an existing grounding system.  If an existing grounding system is not available report this to University’s Representative.
CONNECTIONS
Tighten electrical connectors and terminals in accordance with manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A.
FIELD QUALITY CONTROL
Inspect each installed fixture for damage.  Replace damaged fixtures and components.
Illumination Observations:  Verify normal operation of lighting units after installing luminaires and energizing circuits with normal power source.
Verify operation of motion sensors and photoelectric controls.
Retain first paragraph and subparagraphs below if specific illumination performance is indicated.
Illumination Tests:
Measure light intensities at night.  Use photometers with calibration referenced to NIST standards.  
Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting results.  If adjustments are made to lighting system, retest to demonstrate compliance with standards.
HAZARDOUS LAMP DISPOSAL
Hazardous lamps shall be removed from fixtures and disposed of at one of the University of California Office of the President Approved Lamp Disposal Facilities:
Veolia ES Technical Solutions - Phoenix, AZ - EPA ID# AZ0000337360
AERC.com, Inc. - Hayward, CA – EPA ID# CAD982411993
Clean Harbors - Wilmington, CA – EPA ID#CAD044429835
Clean Harbors El Dorado - El Dorado, AR – EPA ID# ARD 069748192
Comply with additional information at the UC Irvine website for Construction Related Hazardous Waste Guidelines 			http://www.ehs.uci.edu/programs/enviro/Construction%20Haz%20Waste.pdf
As an option, box up and transport the hazardous lamps to the UC Irvine EH&S Hazardous Waste Facility. 


		


University of California, Irvine 	FM MASTER SPEC UPDATE -AUGUST 2021 



EXTERIOR LIGHTING
26 5600 - 2
LED EXTERIOR LIGHTING
26 5619 - 2
	 EXTERIOR LIGHTING FIXTURE SCHEDULE  

	Mark
	Basis of Design
	Model #
	Description
	Watts
	Voltage
	CRI
	CCT
	Lumens
	LPW
	Life
	War-ranty
	Listed by:
	Rated

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	


END OF SECTION
