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SECTION 265100 - INTERIOR LIGHTING
TIPS:
To view non-printing Editor's Notes that provide guidance for editing, click on Masterworks/Single‑File Formatting/Toggle/Editor's Notes.
To read detailed research, technical information about products and materials, and coordination checklists, click on Masterworks/Supporting Information.

Revise this Section by deleting and inserting text to meet Project-specific requirements.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

If applying for LEED certification, LEED Prerequisite EA 2 requires compliance with ASHRAE/IESNA 90.1. ASHRAE/IESNA 90.1, Section 9 - "Lighting," sets maximum interior and exterior lighting power densities and minimum requirements for lighting controls. The selection of the lamp and ballast as a system is an important design decision to optimize energy efficiency of the lighting system.

A reduction in lighting energy usage can be combined with other energy-conserving measures to meet the requirements of LEED-NC, LEED-CS, and LEED for Schools Credit EA 1 or LEED-CI Credit EA 1.1.

LEED-NC, LEED-CS, and LEED for Schools Credit SS 8 and LEED-CI Credit SS 1 Option 1F require that the angle of the maximum candela of any of the interior light fixtures not spill through any of the building's transparent and translucent surfaces to the exterior areas, and that all interior, nonemergency lights be automatically turned off after hours with manual override capabilities for after-hours use. Credit SS 8 and Credit SS 1 Option 1F also set requirements for exterior lighting. See Section 265600 "Exterior Lighting."

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:

1. Interior lighting fixtures, lamps, and ballasts.

2. Emergency lighting units.

3. Exit signs.

4. Lighting fixture supports.

5. Retrofit kits for fluorescent lighting fixtures.

B. Related Sections:

Retain Sections in subparagraphs below that contain requirements Contractor might expect to find in this Section but are specified in other Sections.

1. Section 260923 "Lighting Control Devices" for automatic control of lighting, including time switches, photoelectric relays, occupancy sensors, and multipole lighting relays and contactors.

2. [Section 260933 "Central Dimming Controls"] [Section 260936 "Modular Dimming Controls"] for architectural dimming systems.

3. Section 260943.13 "Addressable-Fixture Lighting Controls" and Section 260943.23 "Relay-Based Lighting Controls" for manual or programmable control systems with low-voltage control wiring or data communication circuits.

4. Section 262726 "Wiring Devices" for manual wall-box dimmers for incandescent lamps.

5. Section 265561 "Theatrical Lighting" for theatrical lighting fixtures and their controls.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of lighting fixture, arranged in order of fixture designation. Include data on features, accessories, and finishes.

Retain paragraph below for custom lighting fixtures.

B. Shop Drawings: Show details of nonstandard or custom lighting fixtures. Indicate dimensions, weights, methods of field assembly, components, features, and accessories. Product Certificates: For each type of ballast for bi-level and dimmer-controlled fixtures, from manufacturer.

1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.4 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. Comply with NFPA 70.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

In "Products" Paragraph below, retain first option when only one manufacturer and product designation is indicated on Drawings and Contractor must use named product; retain second option when more than one manufacturer and product is indicated on Drawings, providing choices for Contractor among those listed; retain third option if one or more manufacturers and products are indicated and Contractor may propose products from other manufacturers. Delete this article if no manufacturers and product designations are indicated. See Section 016000 "Product Requirements." See Editing Instruction No. 1 in the Evaluations for discussion on specifying lighting fixtures via the Interior Lighting Fixture Schedule on Drawings.

A. Products: Subject to compliance with requirements, [provide product indicated on Drawings] [provide one of the products indicated on Drawings] [available products that may be incorporated into the Work include, but are not limited to, product(s) indicated on Drawings].

2.2 GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS

A. Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.

Retain one or more of first three paragraphs below that require compliance with the listed LER. See Editing Instruction No. 5 in the Evaluations for guidance on specifying LER. The numeric value of LER is specified in the Interior Lighting Fixture Schedule on Drawings.

B. Incandescent Fixtures: Comply with UL 1598. Where LER is specified, test according to NEMA LE 5A.

C. Fluorescent Fixtures: Comply with UL 1598. Where LER is specified, test according to NEMA LE 5 and NEMA LE 5A as applicable.

D. HID Fixtures: Comply with UL 1598. Where LER is specified, test according to NEMA LE 5B.

E. Metal Parts: Free of burrs and sharp corners and edges.

F. Sheet Metal Components: Steel unless otherwise indicated. Form and support to prevent warping and sagging.

G. 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.

H. Diffusers and Globes:

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

For K12 pattern acrylic lenses, thickness of 0.125 inch (3.175 mm) is most common for specification-grade fixtures. Thicknesses of 0.100 and 0.125 inch (2.54 and 3.175 mm) are commonly available.

a. Lens Thickness: At least [0.125 inch (3.175 mm)] <Insert dimension> minimum unless otherwise indicated.

b. UV stabilized.

2. Glass: Annealed crystal glass unless otherwise indicated.

I. Air-Handling Fluorescent Fixtures: For use with plenum ceiling for air return and heat extraction and for attaching an air-diffuser-boot assembly specified in Section 233713 "Diffusers, Registers, and Grilles."

1. Air-Supply Units: Slots in one or both side trims join with air-diffuser-boot assemblies.

2. Heat-Removal Units: Air path leads through lamp cavity.

3. Combination Heat-Removal and Air-Supply Unit: Heat is removed through lamp cavity at both ends of the fixture door with air supply same as for air-supply units.

4. Dampers: Operable from outside fixture for control of return-air volume.

5. Static Fixture: Air-supply slots are blanked off, and fixture appearance matches active units.

2.3 BALLASTS FOR LINEAR FLUORESCENT LAMPS

For fixtures requiring other than instant-start ballasts, indicate ballast type in the Interior Lighting Fixture Schedule on Drawings. See Editing Instruction No. 6 in the Evaluations for discussion on instant-, rapid-, and programmed-start ballasts.

A. General Requirements for Electronic Ballasts:

1. Comply with UL 935 and with ANSI C82.11.

2. Designed for type and quantity of lamps served.

3. Ballasts shall be designed for full light output unless another BF, dimmer, or bi-level control is indicated.

ANSI C82.11 states that lamp and ballast combinations are for operation at temperatures of 50 to 105.8 deg F (10 to 41 deg C). Applications outside this range should be noted in the Interior Lighting Fixture Schedule on Drawings.

4. Sound Rating: [Class A] [Class A except Class B for T12/HO and T12/Slimline lamp ballasts].

See Evaluations for discussion on harmonic considerations.

5. Total Harmonic Distortion Rating: Less than [10] [20] percent.

6. Transient Voltage Protection: IEEE C62.41.1 and IEEE C62.41.2, Category A or better.

Lower operating frequencies are available but may interfere with default ballasts when used in proximity of infrared sensors.

7. Operating Frequency: [42] <Insert value> kHz or higher.

See Editing Instruction No. 4 in the Evaluations for discussion on lamp current crest factor.

8. Lamp Current Crest Factor: [1.7] <Insert value> or less.

9. BF: [0.88] <insert value> or higher.

10. Power Factor: [0.95] [0.98] or higher.

B. luminaires controlled by occupancy sensors shall have programmed-start ballasts.

C. Electromagnetic Ballasts: Comply with ANSI C82.1; energy saving, high-power factor, Class P, and having automatic-reset thermal protection.

ANSI C82.1 states that lamp and ballast combinations are for operation at temperatures of 50 to 105 deg F (10 to 40 deg C). Applications outside this range should be noted in the Interior Lighting Fixture Schedule on Drawings.

1. Ballast Manufacturer Certification: Indicated by label.

Retain "Single Ballasts for Multiple Lighting Fixtures" Paragraph below to require ballasts in some fixtures to serve lamps in other fixtures. Indicate fixture types to which this requirement applies in the Interior Lighting Fixture Schedule on Drawings, and indicate connections on lighting plans.

D. Single Ballasts for Multiple Lighting Fixtures: Factory wired with ballast arrangements and bundled extension wiring to suit final installation conditions without modification or rewiring in the field.

Retain "electromagnetic" option in first paragraph below if lamp starting and operating temperature near 0 deg F (minus 17 deg C) is a critical requirement. Verify, with manufacturers, the compatibility of ballasts with indicated lamps for low-temperature operation.

E. Ballasts for Low-Temperature Environments: [Electronic] [or] [electromagnetic] type rated for 0 deg F (minus 17 deg C) starting and operating temperature with indicated lamp types.

Retain "Ballasts for Residential Applications" Paragraph below for residential fixtures.

F. Ballasts for Residential Applications: Fixtures designated as "Residential" may use low-power-factor electronic ballasts having a Class B sound rating and total harmonic distortion of approximately 30 percent.

G. Ballasts for Dimmer-Controlled Lighting Fixtures: Electronic type.

1. Dimming Range: 100 to [5] <Insert number> percent of rated lamp lumens.

2. Ballast Input Watts: Can be reduced to [20] <Insert number> percent of normal.

3. Compatibility: Certified by manufacturer for use with specific dimming control system and lamp type indicated.

Coordinate "Control" Subparagraph below if lighting control Section(s) is used for Project, which may include Section 260943.13 "Addressable-Fixture Lighting Controls" and Section 260943.23 "Relay-Based Lighting Controls" or Section 260923 "Lighting Control Devices."

4. Control: Coordinate wiring from ballast to control device to ensure that the ballast, controller, and connecting wiring are compatible.

Use of bi-level and tri-level ballasts may comply with state and local energy-conservation code requirements, including Title 24, Part 6, of the California Code of Regulations.

H. Ballasts for Bi-Level Controlled Lighting Fixtures: Electronic type.

1. Operating Modes: Ballast circuit and leads provide for remote control of the light output of the associated lamp between high- and low-level and off.

a. High-Level Operation: 100 percent of rated lamp lumens.

b. Low-Level Operation: 30 percent of rated lamp lumens.

2. Ballast shall provide equal current to each lamp in each operating mode.

3. Compatibility: Certified by manufacturer for use with specific bi-level control system and lamp type indicated.

I. Ballasts for Tri-Level Controlled Lighting Fixtures: Electronic type.

1. Operating Modes: Ballast circuit and leads provide for remote control of the light output of the associated lamp between high- and low-level and off.

a. High-Level Operation: 100 percent of rated lamp lumens.

In first subparagraph below, retain "30 and 50" or "30 and 60" option for tri-level ballasts, depending on manufacturer.

b. Low-Level Operation: [30 and 50] [30 and 60] percent of rated lamp lumens.

2. Ballast shall provide equal current to each lamp in each operating mode.

3. Compatibility: Certified by manufacturer for use with specific tri-level control system and lamp type indicated.

2.4 BALLASTS FOR COMPACT FLUORESCENT LAMPS

ANSI C82.11 states that lamp and ballast combinations are for operation at temperatures of 50 to 105.8 deg F (10 to 41 deg C). Applications outside this range should be noted in the Interior Lighting Fixture Schedule on Drawings.

A. Description: Electronic-programmed rapid-start type, complying with UL 935 and with ANSI C 82.11, designed for type and quantity of lamps indicated. Ballast shall be designed for full light output unless dimmer or bi-level control is indicated:

1. Lamp end-of-life detection and shutdown circuit.

2. Automatic lamp starting after lamp replacement.

3. Sound Rating: Class A.

4. Total Harmonic Distortion Rating: Less than 20 percent.

5. Transient Voltage Protection: IEEE C62.41.1 and IEEE C62.41.2, Category A or better.

6. Operating Frequency: 20 kHz or higher.

7. Lamp Current Crest Factor: 1.7 or less.

8. BF: 0.95 or higher unless otherwise indicated.

Retain last option in first subparagraph below for residential fixtures.

9. Power Factor: [0.95] [0.98][, except fixtures designated as "Residential" may use low-power-factor electronic ballasts] or higher.

See "Ballasts" Article in the Evaluations for discussion on CFR compliance required in subparagraph below.

10. Interference: Comply with 47 CFR 18, Ch. 1, Subpart C, for limitations on electromagnetic and radio-frequency interference for nonconsumer equipment.

2.5 EMERGENCY FLUORESCENT POWER UNIT

Retain this article to specify emergency battery operation of either linear or compact fluorescent fixtures for code-required egress lighting. Indicate fixture types to be equipped with these devices in the Interior Lighting Fixture Schedule on Drawings, and indicate connections on lighting plans.

A. Internal Type: Self-contained, modular, battery-inverter unit, factory mounted within lighting fixture body and compatible with ballast. Comply with UL 924.

1. Emergency Connection: Operate [one] <Insert number> fluorescent lamp(s) continuously at an output of [1100] <Insert value> lumens each. Connect unswitched circuit to battery-inverter unit and switched circuit to fixture ballast.

Retain "Nightlight Connection" Subparagraph below to require nightlight connections. If used, differentiate two connection modes on Drawings or in the Interior Lighting Fixture Schedule on Drawings.

2. Nightlight Connection: Operate one fluorescent lamp continuously.

3. Test Push Button and Indicator Light: Visible and accessible without opening fixture or entering ceiling space.

a. Push Button: Push-to-test type, in unit housing, simulates loss of normal power and demonstrates unit operability.

b. Indicator Light: LED indicates normal power on. Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.

4. Battery: Sealed, maintenance-free, nickel-cadmium type.

5. Charger: Fully automatic, solid-state, constant-current type with sealed power transfer relay.

Retain "Integral Self-Test" Subparagraph below to eliminate necessity to manually perform periodic test required by codes for emergency equipment. Verify requirements of authorities having jurisdiction.

6. Integral Self-Test: Factory-installed electronic device automatically initiates code-required test of unit emergency operation at required intervals. Test failure is annunciated by an integral audible alarm and a flashing red LED.

2.6 BALLASTS FOR HID LAMPS

First two paragraphs below specify the default ballast type for metal-halide lighting fixtures. If Project has applications for other than the default ballasts, and if both ballast types are required, indicate the ballast type in the Interior Lighting Fixture Schedule on Drawings. See Evaluations.

A. Electromagnetic Ballast for Metal-Halide Lamps: Comply with ANSI C82.4 and UL 1029. Include the following features unless otherwise indicated:

1. Ballast Circuit: Constant-wattage autotransformer or regulating high-power-factor type.

2. Minimum Starting Temperature: Minus 22 deg F (Minus 30 deg C) for single-lamp ballasts.

3. Rated Ambient Operating Temperature: 104 deg F (40 deg C).

4. Open-circuit operation that will not reduce average life.

Retain "Low-Noise Ballasts" Subparagraph below if ballast hum is audible above ambient sound levels and exceeds recommended noise-criterion rating for particular room or area. Coordinate with the Interior Lighting Fixture Schedule on Drawings. See Editing Instruction No. 3 in the Evaluations.

5. Low-Noise Ballasts: Manufacturers' standard epoxy-encapsulated models designed to minimize audible fixture noise.

Retain "Electronic Ballast for Metal-Halide Lamps" Paragraph below if Project includes pulse-start, metal-halide fixtures with electronic ballasts. See Evaluations for discussion.

B. Electronic Ballast for Metal-Halide Lamps: Include the following features unless otherwise indicated:

1. Minimum Starting Temperature: Minus 20 deg F (Minus 29 deg C) for single-lamp ballasts.

2. Rated Ambient Operating Temperature: 130 deg F (54 deg C).

3. Lamp end-of-life detection and shutdown circuit.

4. Sound Rating: Class A.

5. Total Harmonic Distortion Rating: Less than [20] <insert number> percent.

6. Transient Voltage Protection: IEEE C62.41.1 and IEEE C62.41.2, Category A or better.

7. Lamp Current Crest Factor: 1.5 or less.

8. Power Factor: 0.90 or higher.

See "Ballasts" Article in the Evaluations for discussion on CFR compliance required in "Interference" Subparagraph below.

9. Interference: Comply with 47 CFR 18, Ch. 1, Subpart C, for limitations on electromagnetic and radio-frequency interference for nonconsumer equipment.

10. Protection: Class P thermal cutout.

C. High-Pressure Sodium Ballasts: Electromagnetic type, with solid-state igniter/starter. Igniter/starter shall have an average life in pulsing mode of 10,000 hours at an igniter/starter-case temperature of 90 deg C.

Retain "Instant-Restrike Device" Subparagraph below if extinguishing of high-pressure sodium lamps caused by momentary power interruptions is unacceptable for safety, security, or other reasons. When this Section was updated, this device was available for high-pressure lamps in sizes up to 150 W. Verify, with manufacturers, availability of individual ratings before scheduling or specifying.

1. Instant-Restrike Device: Integral with ballast, or solid-state potted module, factory installed within fixture and compatible with lamps, ballasts, and mogul sockets up to 150 W.

2. Minimum Starting Temperature: Minus 40 deg F (Minus 40 deg C).

2.7 EXIT SIGNS

A. General Requirements for Exit Signs: Comply with UL 924; for sign colors, visibility, luminance, and lettering size, comply with authorities having jurisdiction.

B. Internally Lighted Signs:

Retain one of two "Lamps for AC Operation" subparagraphs below. See "Energy Considerations" Article in the Evaluations for discussion.

1. Lamps for AC Operation: Fluorescent, two for each fixture, 20,000 hours of rated lamp life.

2. Lamps for AC Operation: LEDs, 50,000 hours minimum rated lamp life.

3. Self-Powered Exit Signs (Battery Type): Integral automatic charger in a self-contained power pack.

Revise "Battery" Subparagraph below to specify different battery. See "Emergency Lighting" Article in the Evaluations for discussion on battery types. Verify that battery selection is available as UL-listed unit.

a. Battery: Sealed, maintenance-free, nickel-cadmium type.

b. Charger: Fully automatic, solid-state type with sealed transfer relay.

c. Operation: Relay automatically energizes lamp from battery when circuit voltage drops to 80 percent of nominal voltage or below. When normal voltage is restored, relay disconnects lamps from battery, and battery is automatically recharged and floated on charger.

d. Test Push Button: Push-to-test type, in unit housing, simulates loss of normal power and demonstrates unit operability.

e. LED Indicator Light: Indicates normal power on. Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.

2.8 EMERGENCY LIGHTING UNITS

A. General Requirements for Emergency Lighting Units: Self-contained units complying with UL 924.

Supplement subparagraphs below with data in the Interior Lighting Fixture Schedule or with details on Drawings.

Revise "Battery" Subparagraph below to specify different battery. See "Emergency Lighting" Article in the Evaluations for discussion on battery types. Verify that battery selection is available as UL-listed unit.

1. Battery: Sealed, maintenance-free, lead-acid type.

2. Charger: Fully automatic, solid-state type with sealed transfer relay.

3. Operation: Relay automatically turns lamp on when power-supply circuit voltage drops to 80 percent of nominal voltage or below. Lamp automatically disconnects from battery when voltage approaches deep-discharge level. When normal voltage is restored, relay disconnects lamps from battery, and battery is automatically recharged and floated on charger.

4. Test Push Button: Push-to-test type, in unit housing, simulates loss of normal power and demonstrates unit operability.

5. LED Indicator Light: Indicates normal power on. Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.

Wire guard in first subparagraph below is optional feature. Coordinate with Drawings.

6. Wire Guard: Heavy-chrome-plated wire guard protects lamp heads or fixtures.

Retain "Integral Time-Delay Relay" Subparagraph below for time-delay option if units are indicated for areas normally lighted by HID fixtures that will not relight for a period after power is restored due to lengthy arc restrike delays.

7. Integral Time-Delay Relay: Holds unit on for fixed interval of [15] <Insert period> minutes when power is restored after an outage.

2.9 FLUORESCENT LAMPS

Coordinate this article with Drawings. Where color rendition or color uniformity is important and several types of fluorescent lamps are used, provide consistent manufacturer designations or ANSI lamp designations to define requirements.

Paragraphs below are sample specifications for typical lamps, which are a few of the thousands of types and ratings available for building illumination. Indicate here or in the Interior Lighting Fixture Schedule the standard designations of the lamps that meet lumen output, energy rating, CRI, color temperature, lamp life, and other requirements for specific Project applications.

A. T8 rapid-start lamps, rated 32 W maximum, nominal length of 48 inches (1220 mm), 2800 initial lumens (minimum), CRI 75 (minimum), color temperature [3500] <Insert value> K, and average rated life 20,000 hours unless otherwise indicated.

B. T8 rapid-start lamps, rated 17 W maximum, nominal length of 24 inches (610 mm), 1300 initial lumens (minimum), CRI 75 (minimum), color temperature [3500] <Insert value> K, and average rated life of 20,000 hours unless otherwise indicated.

C. Compact Fluorescent Lamps: 4-Pin, CRI 80 (minimum), color temperature [3500] <Insert value> K, average rated life of 10,000 hours at three hours operation per start[, and suitable for use with dimming ballasts] unless otherwise indicated.

1. 13 W: T4, double or triple tube, rated 900 initial lumens (minimum).

2. 18 W: T4, double or triple tube, rated 1200 initial lumens (minimum).

3. 26 W: T4, double or triple tube, rated 1800 initial lumens (minimum).

4. 32 W: T4, triple tube, rated 2400 initial lumens (minimum).

5. 42 W: T4, triple tube, rated 3200 initial lumens (minimum).

6. 57 W: T4, triple tube, rated 4300 initial lumens (minimum).

7. 70 W: T4, triple tube, rated 5200 initial lumens (minimum).

2.10 HID LAMPS

Coordinate this article with Drawings. Where color rendition or color uniformity is important and several types of HID lamps are used, provide consistent manufacturer designations or ANSI lamp designations to define requirements.

A. High-Pressure Sodium Lamps: ANSI C78.42, CRI 21 (minimum), color temperature [1900] <Insert value> K, and average rated life of 24,000 hours, minimum.

ANSI has a separate standard for each conventional metal-halide lamp, unlike standards for low- and high-pressure sodium lamps. Consider including the standard number in the Interior Lighting Fixture Schedule on Drawings. Wattage and mean lumen output ratings for each lamp may be included in the Interior Lighting Fixture Schedule on Drawings.

B. Metal-Halide Lamps: ANSI C78.43, with minimum CRI [65] <Insert value>, and color temperature [4000] <Insert value> K.

Pulse-start, metal-halide lamps in first paragraph below are available in ratings from 30 to 1000 W and provide higher lumen maintenance and reduced color-shift throughout the life of the lamp, compared with basic metal-halide lamps. This may permit use of lower-wattage lamps to provide the same maintained illumination level provided by an equal number of conventional metal-halide lamps. Consult manufacturers to verify compatibility of lamps with ballasts and fixtures.

C. Pulse-Start, Metal-Halide Lamps: Minimum CRI 65, and color temperature [4000] <Insert value> K.

Ceramic, pulse-start, metal-halide lamps in first paragraph below are available in ratings from about 40 to 250 W. Besides advantages inherent in pulse-start technology, these lamps have an improved CRI, between 80 and 94, with higher initial and maintained lumen output.

D. Ceramic, Pulse-Start, Metal-Halide Lamps: Minimum CRI [80] <Insert value>, and color temperature [4000] <Insert value> K.

E. Low-Pressure Sodium Lamps: ANSI 78.41, CRI 0, and color temperature 1800 K.

2.11 LIGHTING FIXTURE SUPPORT COMPONENTS

Coordinate this article with Drawings. See Editing Instruction No. 2 in the Evaluations for discussion on seismic considerations.

A. Comply with Section 260529 "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 (13-mm) steel tubing with swivel ball fittings and ceiling canopy. Finish same as fixture.

C. Twin-Stem Hangers: Two, 1/2-inch (13-mm) 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 (2.68 mm)] <Insert size>.

Coordinate "Wires for Humid Spaces" Paragraph below with Drawings to identify humid spaces.

E. Wires for Humid Spaces: ASTM A 580/A 580M, Composition 302 or 304, annealed stainless steel, [12 gage (2.68 mm)] <Insert size>.

F. Rod Hangers: 3/16-inch (5-mm) minimum diameter, cadmium-plated, threaded steel rod.

G. Hook Hangers: Integrated assembly matched to fixture and line voltage and equipped with threaded attachment, cord, and locking-type plug.

2.12 RETROFIT KITS FOR FLUORESCENT LIGHTING FIXTURES

A. Reflector Kit: UL 1598, Type I. Suitable for two- to four-lamp, surface-mounted or recessed lighting fixtures by improving reflectivity of fixture surfaces.

B. Ballast and Lamp Change Kit: UL 1598, Type II. Suitable for changing existing ballast, lamps, and sockets.

PART 3 -  EXECUTION

3.1 INSTALLATION

A. Lighting fixtures: Set level, plumb, and square with ceilings and walls. Install lamps in each fixture.

B. Comply with NFPA 70 for minimum fixture supports.

C. Suspended Lighting Fixture Support:

1. Pendants and Rods: Where longer than 48 inches (1200 mm), 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.

D. Air-Handling Lighting Fixtures: Install with dampers closed and ready for adjustment.

E. Adjust aimable lighting fixtures to provide required light intensities.

F. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

3.2 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. 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.
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