SECTION 26 5119
LED INTERIOR LIGHTING
GENERAL
SUMMARY
Section Includes:
Interior solid state lighting (SSL) luminaires, LEDs, and drivers.
Lighting fixture supports.
DEFINITIONS
Retain definition(s) remaining after this Section has been edited.
CCT:  Correlated color temperature.
CRI:  Color-rendering index.
LED: Light Emitting Diode.
LER:  Luminaire efficacy rating.
Lumen:  Measured output of lamp and luminaire.
LPW:  Lumens per watt.
Luminaire:  Complete lighting fixture, including driver.
ACTION SUBMITTALS
Product Data:  For each type of lighting fixture, arranged of fixture designation.  Include data on features, accessories, finishes, and the following:
Physical description of lighting fixture including dimensions.
Energy-efficiency data.
Life, output (lumens, CCT, and CRI), and energy-efficiency data for SSL.
Photometric data and adjustment factors based on laboratory tests, complying with IESNA Lighting Measurements Testing & Calculation Guides, of each lighting fixture type.  
Manufacturer Certified Data:  Photometric data shall be certified by a manufacturer's laboratory with a current accreditation under the National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting Products.
Retain first paragraph below if Samples of interior lighting fixtures are required.  Coordinate with the Interior Lighting Fixture Schedule on Drawings or specification.
Samples:  For each lighting fixture indicated in the Interior Lighting Fixture Schedule.  Each Sample shall include a complete luminaire or lamp. 
Installation instructions.
INFORMATIONAL SUBMITTALS
Field quality-control reports.
Warranty:  Sample of special or extended warranty.
SSL Luminaire - IES LM-79 Test Report: Submit test report on manufacturer's standard production model luminaire.  
LED Light Source - IES LM-80 Test Report:  Submit report on manufacturer's standard production LED package, array, or module.
CLOSEOUT SUBMITTALS
Operation and Maintenance Data:  For lighting luminaires to include in operation, and maintenance manuals.
QUALITY ASSURANCE
Lamps shall be listed on the Southern California Edison list of approved lamp manufacturers, Energy Star (ES) approved lamps and fixture lists at following website: http://www.energystar.gov/productfinder/product/certified-light-bulbs http://www.energystar.gov/productfinder/product/certified-light-fixtures/results 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 light source and lower life cycle cost lamps and luminaries.  The University no longer allows the use of fluorescent tubes, U-tube lamps, metal halide, high or low pressure sodium or incandescent lamps.  Use of SSL is the University’s Campus Standard. 
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 California Electric Code by a qualified testing agency, and marked for intended location and application.
Coordinate "UL Compliance" Paragraph below with Drawings.
UL Compliance:  Lighting fixtures for hazardous locations shall be listed and labeled for indicated class and division by UL.
SSL light fixtures shall be Reduction of Hazardous Substances (RoHS)-compliant.
Structural Seismic Performance:  Refer to Division 26 Section “Vibration and Seismic Controls for Electrical Systems.” 
COORDINATION
Coordinate layout and installation of lighting fixtures and suspension system with other construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-suppression system, and partition assemblies.
WARRANTY
Retain article for rechargeable batteries for emergency lighting equipment.  
Special Warranty for Emergency Lighting Batteries:  Manufacturer's standard form in which manufacturer of battery-powered emergency lighting unit agrees to repair or replace components of rechargeable batteries that fail in materials or workmanship within specified warranty period.
Verify available warranties and warranty periods for units and components and insert number below.  Coordinate with "Emergency Lighting Units" Article.
Warranty Period for Emergency Lighting Unit Batteries:  10 years from date of Substantial Completion.  Full warranty shall apply for first year, and prorated warranty for the remaining nine years.
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 Contracted Documents.
Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace luminaires or components of luminaires, diodes, drivers and lamps that fail in materials or workmanship; corrode; or fade, within specified warranty period in the fixture schedule.  Manufacturer may exclude lightning damage, vandalism, abuse, or unauthorized repairs or alterations from special warranty coverage.
Lumen maintenance value for the product shall not fall below 70% of the lumen maintenance value specified.
Finish warranty shall include warranty against failure and against substantial deterioration such as blistering, cracking, peeling, chalking, or fading.
Material warranty shall include:
Power supply units (drivers).
Replacement when more than 10 percent of LED sources in any light bar or subassembly(s) are defective or non-starting.
Warranty period must begin on date of beneficial occupancy. Contractor shall provide the University’s Representative signed warranty certificates.
Extended Warranty for LED Lamps:
Provide a manufacturer’s written 10 year replacement warranty for material and workmanship. 
Lumen maintenance value for the product shall not fall below 70% of the lumen maintenance value specified.
Material warranty shall include:
Power supply units (drivers).
Replacement when more than 10 percent of LED sources in any lightbar or subassembly(s) are defective or non-starting.
Warranty period must begin on date of beneficial occupancy. Contractor shall provide the University’s Representative signed warranty certificates.
PRODUCTS
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 products by one of the manufacturers 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.  
GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS
Recessed Fixtures:  Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.
Metal Parts:  Free of burrs and sharp corners and edges.
Sheet Metal Components:  Steel unless otherwise indicated.  Form and support to prevent warping and sagging.
Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating conditions, and designed to permit access to components without use of tools.  Designed to prevent doors, frames, lenses, diffusers, and other components from falling accidentally when secured in operating position.
Diffusers and Globes:
Acrylic Lighting Diffusers:  100 percent virgin acrylic plastic.  High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
Lens Thickness:  ⅛ inch, minimum, unless otherwise indicated.
UV stabilized.
Glass:  Annealed crystal glass unless otherwise indicated.
SOLID STATE LIGHTING LUMINAIRES
Provide luminaires as indicated in Lighting Fixture schedule or details on project plans. Provide luminaires complete with light sources of quantity, type, and wattage indicated. Luminaires of the same type shall be provided by the same manufacturer.
General Requirements
SSL luminaire housings shall be die cast or extruded aluminum
SSL luminaires shall be rated for operation within an ambient temperature range of minus 22 degrees F to 104°F.
Luminaires shall be UL listed for wet locations per UL 1598 if indicated. 
SSL luminaires shall produce a minimum efficacy as shown in schedule or specified, tested per IES LM-79. Theoretical models of initial raw LED lumens per watt are not acceptable.
Luminaires shall have IES distribution and NEMA field angle classifications as indicated in luminaire schedule on project plans per IES HB-10.
Housing finish shall be baked-on enamel, anodized, or baked-on powder coat paint. 
Luminaires shall be fully assembled and electrically tested prior to shipment from factory.
The finish color shall be as indicated in the luminaire schedule or detail on the project plans.
Luminaires shall have a nameplate bearing the manufacturer's name, address, model number, date of manufacture, and serial number securely affixed in a conspicuous place. The nameplate of the distributing agent will not be acceptable.
LED Light Sources
CCT shall be in accordance with NEMA ANSLG C78.377:  Nominal CCT: 3,500 degrees K. 
CRI shall be: Greater than or equal to 90 for 3,500 degrees K light sources.
Color Consistency: Manufacturer shall use a maximum 4-step MacAdam ellipse binning tolerance for color consistency of LEDs used in luminaires.
LED Drivers shall meet UL 1310 and the following requirements:
Minimum efficiency shall be 85 percent.
Drive current to each individual LED shall not exceed 600 mA, plus or minus 10 percent.
Shall be rated to operate between ambient temperatures of minus 22°F and 104°F
Shall be designed to operate on the voltage system to which they are connected, typically ranging from 120 V to 480 V nominal.
Operating frequency shall be: 60 Hz.
Power Factor (PF) shall be greater than or equal to 0.90.
Total Harmonic Distortion (THD) current shall be less than or equal to 20 percent.
Shall meet requirements of 47 CFR 15, Class B.
Shall be RoHS-compliant.
Shall be mounted integral to luminaire. Remote mounting of power supply is not allowed.
Drivers where appropriate shall be UL listed with a sound rating of A.
Shall be dimmable where indicated, and compatible with a standard dimming control circuit of 0 - 10V or other approved dimming system.
Shall be equipped with over-temperature protection circuit that turns light source off until normal operating temperature is achieved.
LED Luminaire Surge Protection
Provide surge protection integral to luminaire to meet C Low waveforms as defined by IEEE C62.41.2, Scenario 1, and Location Category C.
LIGHTING FIXTURE SUPPORT COMPONENTS
Coordinate this article with Drawings. 
Comply with California Building Code for channel- and angle-iron supports and nonmetallic channel and angle supports.
Single-Stem Hangers:  ½-inch steel tubing with swivel ball fittings and ceiling canopy.  Finish same as fixture.
Twin-Stem Hangers:  Two, ½-inch steel tubes with single canopy designed to mount a single fixture.  Finish same as fixture.
Wires:  ASTM A641, Class 3, soft temper, zinc-coated steel, 12 gauge size.
Coordinate "Wires for Humid Spaces" Paragraph below with Drawings to identify humid spaces.
Wires for Humid Spaces:  ASTM A 580/A 580M, Composition 302 or 304, annealed stainless steel, 12 gauge.
Rod Hangers:  3/16-inch minimum diameter, cadmium-plated, threaded steel rod.
Hook Hangers:  Integrated assembly matched to fixture and line voltage and equipped with threaded attachment, cord, and locking-type plug.
Edit the following Article for the project.
EXECUTION
INSTALLATION
Lighting fixtures:
Set level, plumb, and square with ceilings and walls unless otherwise indicated.
Provide light emitting diodes within each luminaire at the factory.
Temporary Lighting:  If it is necessary, and approved by University’s Representative, to use permanent luminaires for temporary lighting, install and energize the minimum number of luminaires necessary.  When construction is sufficiently complete, disassemble luminaires used during construction, and clean thoroughly.
CEC requires minimum support for fixtures.  Retain "Lay-in Ceiling Lighting Fixtures Supports" Paragraph below for more specific support requirements and for requirements exceeding code minimums.  For projects requiring seismic design, additional supports, and restraining devices beyond those specified here may be required.  
Lay-in Ceiling Lighting Fixtures Supports:  Use grid as a support element.
Install ceiling support system rods or wires, independent of the ceiling suspension devices, for each fixture.  Locate not more than 6 inches from lighting fixture corners.
Support Clips:  Fasten to lighting fixtures and to ceiling grid members at or near each fixture corner with clips that are UL listed for the application.
Fixtures of Sizes Less Than Ceiling Grid:  Install as indicated on reflected ceiling plans or center in acoustical panel, and support fixtures independently with at least two 3/4-inch metal channels spanning and secured to ceiling tees.
Install at least one independent support rod or wire from structure to a tab on lighting fixture.  Wire or rod shall have breaking strength of the weight of fixture at a safety factor of 3.
Suspended Lighting Fixture Support:
Pendants and Rods:  Where longer than 48 inches, brace to limit swinging.
Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers.
Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod for suspension for each unit length of fixture chassis, including one at each end.
Do not use grid as support for pendant luminaires.  Connect support wires or rods to building structure.
Connect wiring in accordance with California Electric Code.
FIELD QUALITY CONTROL
Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify transfer from normal power to emergency power and retransfer to normal.
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.
Delete the following paragraph unless specific light fixtures need to be aimed.
ADJUSTING
Occupancy Adjustments:  When requested, within 12 months of date of Substantial Completion, provide on-site assistance in adjusting luminaires to suit actual occupied conditions.  Provide up to two visits to Project during other-than-normal occupancy hours for this purpose.  Some of this work may be required after dark.
Adjust luminaires in the presence of University’s Representative.
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 a contractor option, box up and transport the hazardous lamps to the UC Irvine EH&S Hazardous Waste Facility. 
Delete the following lighting fixture schedule from specification if shown on the drawings.  If shown on the drawings all the information shown in this schedule needs to be included on the drawings INCLUDING warranty years.  All standard room light fixtures shall have a 10 year warranty.  Manufacturer’s will provide 10-year warranty when asked!
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	INTERIOR LIGHTING FIXTURE SCHEDULE

	Mark
	Basis of 
Design
	Model #
	Wattage
	Served by 
(volts)
	CRI
	CCT (°K)
	Output Lumen
	LPW
	Rated Life L70 (hrs)
	War-ranty (yrs)
	Label

	A
	CREE
	CR14-40LHE–35K-10V
	22
	277
	90
	3500
	4000
	125
	100K
	10
	DAMP

	B
	CREE
	CR22–32L-35K-10V 
	32
	277
	90
	3500
	3200
	100
	50K
	10
	DAMP

	C
	CREE
	CR24-40LHE-35K-10V
	22
	277
	90
	3500
	4000
	125
	100K
	10
	DAMP

	D
	EXLUX
	DL-1-563XXX
	10
	277
	85
	3500
	528-880
	88
	50K
	5
	DRY

	E
	ENLUX
	DL-2-863XXX
	28
	277
	85
	3500
	2024
	72
	50K
	5
	DRY

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


END OF SECTION
