SECTION 265100

LED SPECIALTY INTERIOR LIGHTING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
A. Section Includes:

1. Interior LED lighting fixtures, lamps, and ballasts.
B. Related Sections:

1. Division 26 Section "Lighting Control Devices" for automatic control of
lighting, including time switches, photoelectric relays, occupancy sensors, and
multipole lighting relays and contactors.

DEFINITIONS

A. BF: Ballast factor.

B CCT: Correlated color temperature.

C. CRI: Color-rendering index.

D HID: High-intensity discharge.

E. LER: Luminaire efficacy rating.

F. Lumen: Measured output of lamp and luminaire, or both.

G. Luminaire: Complete lighting fixture, including ballast housing if provided.

ENVIRONMENTAL REQUIREMENTS

A. LEDs and product components, including rare earth materials, shall be 100%
sustainable.
B. Fixture shall be design for parts to be replaceable ensuring that nothing end in a landfill.

SEISMIC PERFORMANCE REQUIREMENTS

A. Seismic Performance: Lighting fixtures and components shall withstand the effects of
earthquake motions determined according to SEI/ASCE 7.
1. The term "withstand" means "the unit will remain in place without separation of
any parts from the device when subjected to the seismic forces specified.
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1.6

1.7

SUBMITTALS

A.

Product Data: For each type of lighting fixture, arranged in order of fixture designation.

Include data on features, accessories, finishes, and the following:

Physical description of lighting fixture including dimensions.

Emergency lighting units including battery and charger.

Ballast, including BF.

Energy-efficiency data.

Life, output (lumens, CCT, and CRI), and energy-efficiency data for lamps.

Photometric data and adjustment factors based on laboratory tests, complying

with IESNA Lighting Measurements Testing & Calculation Guides, of each

lighting fixture type. The adjustment factors shall be for lamps, ballasts, and
accessories identical to those indicated for the lighting fixture as applied in this

Project.

a. Testing Agency Certified Data: For indicated fixtures, photometric
data shall be certified by a qualified independent testing agency.
Photometric data for remaining fixtures shall be certified by
manufacturer.

b. 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.

ANl S e

B. Shop Drawings: For nonstandard or custom lighting fixtures. Include plans, elevations,
sections, details, and attachments to other work.

1. Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of
each field connection.

2. Wiring Diagrams: For power, signal, and control wiring.

C. Installation instructions.

D. Submit ESG program.

E. Product Certificates: For each type of ballast for bi-level and dimmer-controlled
fixtures, from manufacturer.

F. Submit manufacturer documentation demonstrating compliance with this paragraph,
including (1) anIEC 62471 photobiological safety evaluation/report identifying the
luminaire (or the luminaire’s LED engine as installed) as Risk Group 0 (Exempt), and
(2) the luminaire’s SPD curve/data (graph or tabular) confirming a peak centered at
approximately 405 nm and demonstrating that the product does not contain harmful
amounts of ~450 nm light for the intended application.

QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in

NFPA 70, by a qualified testing agency, and marked for intended location and
application.
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1.8

1.9

B. UL Standard 8750 “Light Emitting Diode Equipment for Use in Lighting Products”,
IES Standard LM-79 “Electrical and Photometric Measurements of Solid-State Lighting
Products”, IES Standard LM-80 “Measuring Lumen Maintenance of LED Light
Sources”, and IES Standard TM-21 “Projecting Long Term Lumen Maintenance of
LED Light Sources”.

C. ANSI C78.377 “Specifications for the Chromaticity of Solid State Lighting Products”
with LEDs binned within a maximum three-step MacAdam Ellipse to ensure color
consistency amongst luminaries of the same type.

D. Comply with NFPA 70.

E. FM Global Compliance: Lighting fixtures for hazardous locations shall be listed and
labeled for indicated class and division of hazard by FM Global.

COORDINATION

A. 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

A. Fixture Shell: Lifetime.

B. For LED fixtures, lamps, drivers, and components, provide a complete warranty for
parts and labor for a minimum of five years from the date of Substantial Completion.

PART 2 - PRODUCTS

2.1

2.2

MANUFACTURERS
A. [lumipure.

GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS

A. Provide only LED fixtures with a DesignLights Consortium (DLC) listing, a U.S.
Department of Energy (DOE) “LED Lighting Facts” label, or a U.S. Environmental
Protection Agency (EPA) ENERGY STAR label, which have demonstrated third-party
testing verification.

B. Recessed lighting fixtures shall be thermally protected.

C. LED fixtures shall be modular and allow for separate replacement of LED lamps and
drivers. User serviceable LED lamps and drivers shall be replaceable from the room
side.

D. Dimmable LED fixtures shall have either a 0-10 volt, 3-wire dimming driver, or a two-
step (50%-100%) line voltage, two switch controlled dimming driver, as shown on the
drawings.
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Light sources for LED luminaires shall emit white-light illumination characterized by a
spectral power distribution (SPD) that includes a distinct narrowband peak centered at
approximately 405 nm, and shall be evaluated and classified asRisk Group 0
(Exempt) in accordance with IEC 62471 for the intended application and use in
continuously occupied spaces. The emitted spectrum shall be designed to avoid harmful
amounts of ~450 nm (“blue”) light, such that the luminaire does not present a blue-light
photobiological hazard for the intended application. Provide complete luminaire
assemblies with manufacturer’s standard drivers, thermal management, and optical
systems designed for the specified LED light engine; substitutions, alternate LED
packages/arrays, “equivalent” light engines, or contractor-furnished LEDs are not
permitted. Luminaires shall meet the performance and quality requirements shown on
the Drawings and Schedules including correlated color temperature, minimum CRI,
lumen output, and life ratings supported by industry-recognized LED and luminaire test
methodologies (as applicable to the product).

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 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.

Diffusers:

1. Polycarbonate Lighting Diffusers: 100 percent virgin acrylic polycarbonate.
High resistance to yellowing and other changes due to aging, exposure to heat,
and UV radiation.

a. Lens Thickness: At least 0.125 inch minimum unless otherwise

indicated.
b. UV stabilized.

Factory-Applied Labels: Comply with UL 1598. Include recommended lamps and
ballasts. Labels shall be located where they will be readily visible to service personnel,
but not seen from normal viewing angles when lamps are in place.

1. Label shall include the following lamp and ballast characteristics:
a. "USE ONLY" and include specific lamp type.
b. Lamp diameter code (T-4, T-5, T-8, T-12, etc.), tube configuration

(twin, quad, triple, etc.), base type, and nominal wattage for fluorescent
and compact fluorescent luminaires.

c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or
coated) for HID luminaires.

d. Start type (preheat, rapid start, instant start, etc.) for fluorescent and
compact fluorescent luminaires.

e. ANSI ballast type (M98, M57, etc.) for HID luminaires.

f. CCT and CRI for all luminaires.
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2.4

LED DRIVERS

A.

LED drivers shall be electronic-type, labeled as compliant with radio frequency
interference (RFI) requirements of FCC Title 47 Part 15, and comply with NEMA SSL
1 “Electronic Drivers for LED Devices, Arrays, or Systems”. LED drivers shall have a
sound rating of “A”, have a minimum efficiency of 85%, and be rated for a THD of less
than 20 percent at all input voltages.

LIGHTING FIXTURE SUPPORT COMPONENTS

A.

Comply with Division 26 Section "Hangers and Supports for Electrical Systems" for
channel- and angle-iron supports and nonmetallic channel and angle supports.

Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy.
Finish same as fixture.

Twin-Stem Hangers: Two, 1/2-inch steel tubes with single canopy designed to mount a
single fixture. Finish same as fixture.

Wires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage.
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.

PART 3 - EXECUTION

3.1

INSTALLATION

A. Lighting fixtures:
1. Set level, plumb, and square with ceilings and walls unless otherwise indicated.
2. Install lamps in each luminaire.

Remote Mounting of Ballasts: Distance between the ballast and fixture shall not exceed
that recommended by ballast manufacturer. Verify, with ballast manufacturers,
maximum distance between ballast and luminaire.

Lay-in Ceiling Lighting Fixtures Supports: Use grid as a support element.

1. Install ceiling support system rods or wires, independent of the ceiling
suspension devices, for each fixture. Locate not more than 6 inches from at
least two diagonal corners of lighting fixture and attach to building structure.

2. 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.
3. 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.

4. 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.
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3.2

33

3.4

3.5

D. Suspended Lighting Fixture Support:

1. Pendants and Rods: Where longer than 48 inches, brace to limit swinging.

2. Stem-Mounted, Single-Unit Fixtures: Suspend with twin-stem hangers.

3. 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.

4. Do not use grid as support for pendant luminaires. Connect support wires or
rods to building structure.

5. Safety Cables: to prevent the fixture from falling if swaying breaks the
pendant.

E. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power

Conductors and Cables."
IDENTIFICATION

A. Install labels with panel and circuit numbers on concealed junction and outlet boxes.
Comply with requirements for identification specified in Division 26 Section
"Identification for Electrical Systems."

FIELD QUALITY CONTROL

A. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation.
Verify transfer from normal power to battery and retransfer to normal.

B. Verify that self-luminous exit signs are installed according to their listing and the
requirements in NFPA 101.

STARTUP SERVICE

A. Burn-in all lamps that require specific aging period to operate properly, prior to
occupancy by Owner. Burn-in fluorescent and compact fluorescent lamps intended to
be dimmed, for at least 100 hours continuous at full voltage.

ADJUSTING

A. Occupancy Adjustments: When requested within 12 months of date of Substantial
Completion, provide on-site assistance in adjusting aimable 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.

1. Adjust aimable luminaires in the presence of Architect.

END OF SECTION

LED SPECIALTY INTERIOR LIGHTING - 265120



	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Interior LED lighting fixtures, lamps, and ballasts.

	B. Related Sections:
	1. Division 26 Section "Lighting Control Devices" for automatic control of lighting, including time switches, photoelectric relays, occupancy sensors, and multipole lighting relays and contactors.


	1.3 DEFINITIONS
	A. BF:  Ballast factor.
	B. CCT:  Correlated color temperature.
	C. CRI:  Color-rendering index.
	D. HID:  High-intensity discharge.
	E. LER:  Luminaire efficacy rating.
	F. Lumen:  Measured output of lamp and luminaire, or both.
	G. Luminaire:  Complete lighting fixture, including ballast housing if provided.

	1.4 ENVIRONMENTAL REQUIREMENTS
	A. LEDs and product components, including rare earth materials, shall be 100% sustainable.
	B. Fixture shall be design for parts to be replaceable ensuring that nothing end in a landfill.

	1.5 SEISMIC PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  Lighting fixtures and components shall withstand the effects of earthquake motions determined according to SEI/ASCE 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified.


	1.6 SUBMITTALS
	A. Product Data:  For each type of lighting fixture, arranged in order of fixture designation.  Include data on features, accessories, finishes, and the following:
	1. Physical description of lighting fixture including dimensions.
	2. Emergency lighting units including battery and charger.
	3. Ballast, including BF.
	4. Energy-efficiency data.
	5. Life, output (lumens, CCT, and CRI), and energy-efficiency data for lamps.
	6. Photometric data and adjustment factors based on laboratory tests, complying with IESNA Lighting Measurements Testing & Calculation Guides, of each lighting fixture type.  The adjustment factors shall be for lamps, ballasts, and accessories identic...
	a. Testing Agency Certified Data:  For indicated fixtures, photometric data shall be certified by a qualified independent testing agency.  Photometric data for remaining fixtures shall be certified by manufacturer.
	b. 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.


	B. Shop Drawings:  For nonstandard or custom lighting fixtures.  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	2. Wiring Diagrams:  For power, signal, and control wiring.

	C. Installation instructions.
	D. Submit ESG program.
	E. Product Certificates:  For each type of ballast for bi-level and dimmer-controlled fixtures, from manufacturer.
	F. Submit manufacturer documentation demonstrating compliance with this paragraph, including (1) an IEC 62471 photobiological safety evaluation/report identifying the luminaire (or the luminaire’s LED engine as installed) as Risk Group 0 (Exempt), and...

	1.7 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. UL Standard 8750 “Light Emitting Diode Equipment for Use in Lighting Products”, IES Standard LM-79 “Electrical and Photometric Measurements of Solid-State Lighting Products”, IES Standard LM-80 “Measuring Lumen Maintenance of LED Light Sources”, an...
	C. ANSI C78.377 “Specifications for the Chromaticity of Solid State Lighting Products” with LEDs binned within a maximum three-step MacAdam Ellipse to ensure color consistency amongst luminaries of the same type.
	D. Comply with NFPA 70.
	E. FM Global Compliance:  Lighting fixtures for hazardous locations shall be listed and labeled for indicated class and division of hazard by FM Global.

	1.8 COORDINATION
	A. 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.

	1.9 WARRANTY
	A. Fixture Shell: Lifetime.
	B. For LED fixtures, lamps, drivers, and components, provide a complete warranty for parts and labor for a minimum of five years from the date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Illumipure.

	2.2 GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS
	A. Provide only LED fixtures with a DesignLights Consortium (DLC) listing, a U.S. Department of Energy (DOE) “LED Lighting Facts” label, or a U.S. Environmental Protection Agency (EPA) ENERGY STAR label, which have demonstrated third-party testing ver...
	B. Recessed lighting fixtures shall be thermally protected.
	C. LED fixtures shall be modular and allow for separate replacement of LED lamps and drivers. User serviceable LED lamps and drivers shall be replaceable from the room side.
	D. Dimmable LED fixtures shall have either a 0-10 volt, 3-wire dimming driver, or a two-step (50%-100%) line voltage, two switch controlled dimming driver, as shown on the drawings.
	E. Light sources for LED luminaires shall emit white-light illumination characterized by a spectral power distribution (SPD) that includes a distinct narrowband peak centered at approximately 405 nm, and shall be evaluated and classified as Risk Group...
	F. Metal Parts:  Free of burrs and sharp corners and edges.
	G. Sheet Metal Components:  Steel unless otherwise indicated.  Form and support to prevent warping and sagging.
	H. 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 f...
	I. Diffusers:
	1. Polycarbonate Lighting Diffusers:  100 percent virgin acrylic polycarbonate.  High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	a. Lens Thickness:  At least 0.125 inch minimum unless otherwise indicated.
	b. UV stabilized.


	J. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  Labels shall be located where they will be readily visible to service personnel, but not seen from normal viewing angles when lamps are in place.
	1. Label shall include the following lamp and ballast characteristics:
	a. "USE ONLY" and include specific lamp type.
	b. Lamp diameter code (T-4, T-5, T-8, T-12, etc.), tube configuration (twin, quad, triple, etc.), base type, and nominal wattage for fluorescent and compact fluorescent luminaires.
	c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or coated) for HID luminaires.
	d. Start type (preheat, rapid start, instant start, etc.) for fluorescent and compact fluorescent luminaires.
	e. ANSI ballast type (M98, M57, etc.) for HID luminaires.
	f. CCT and CRI for all luminaires.



	2.3 LED DRIVERS
	A. LED drivers shall be electronic-type, labeled as compliant with radio frequency interference (RFI) requirements of FCC Title 47 Part 15, and comply with NEMA SSL 1 “Electronic Drivers for LED Devices, Arrays, or Systems”. LED drivers shall have a s...

	2.4 LIGHTING FIXTURE SUPPORT COMPONENTS
	A. Comply with Division 26 Section "Hangers and Supports for Electrical Systems" for channel- and angle-iron supports and nonmetallic channel and angle supports.
	B. Single-Stem Hangers:  1/2-inch steel tubing with swivel ball fittings and ceiling canopy.  Finish same as fixture.
	C. Twin-Stem Hangers:  Two, 1/2-inch steel tubes with single canopy designed to mount a single fixture.  Finish same as fixture.
	D. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage.
	E. Rod Hangers:  3/16-inch minimum diameter, cadmium-plated, threaded steel rod.
	F. Hook Hangers:  Integrated assembly matched to fixture and line voltage and equipped with threaded attachment, cord, and locking-type plug.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Lighting fixtures:
	1. Set level, plumb, and square with ceilings and walls unless otherwise indicated.
	2. Install lamps in each luminaire.

	B. Remote Mounting of Ballasts:  Distance between the ballast and fixture shall not exceed that recommended by ballast manufacturer.  Verify, with ballast manufacturers, maximum distance between ballast and luminaire.
	C. Lay-in Ceiling Lighting Fixtures Supports:  Use grid as a support element.
	1. Install ceiling support system rods or wires, independent of the ceiling suspension devices, for each fixture.  Locate not more than 6 inches from at least two diagonal corners of lighting fixture and attach to building structure.
	2. 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.
	3. 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.
	4. 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.

	D. Suspended Lighting Fixture Support:
	1. Pendants and Rods:  Where longer than 48 inches, brace to limit swinging.
	2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers.
	3. 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.
	4. Do not use grid as support for pendant luminaires.  Connect support wires or rods to building structure.
	5. Safety Cables:  to prevent the fixture from falling if swaying breaks the pendant.

	E. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.2 IDENTIFICATION
	A. Install labels with panel and circuit numbers on concealed junction and outlet boxes.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.3 FIELD QUALITY CONTROL
	A. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify transfer from normal power to battery and retransfer to normal.
	B. Verify that self-luminous exit signs are installed according to their listing and the requirements in NFPA 101.

	3.4 STARTUP SERVICE
	A. Burn-in all lamps that require specific aging period to operate properly, prior to occupancy by Owner.  Burn-in fluorescent and compact fluorescent lamps intended to be dimmed, for at least 100 hours continuous at full voltage.

	3.5 ADJUSTING
	A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting aimable luminaires to suit actual occupied conditions.  Provide up to two visits to Project during other-than-normal ...
	1. Adjust aimable luminaires in the presence of Architect.




