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SECTION 16511 - INTERIOR LIGHTING

PART 1 -  GENERAL

1.1 SUMMARY

A. This Section includes interior lighting fixtures, lighting fixtures mounted on exterior building surfaces lamps, ballasts, emergency lighting units, and accessories.

1.2 SUBMITTALS

A. Product Data:  For each type of lighting fixture and lamp indicated.  Include illustrations and dimensions of fixtures, and showing photometric performance.

Delete first paragraph and subparagraph below unless custom fixtures are indicated.

B. Shop Drawings:  Show details of nonstandard and custom fixtures.  Indicate dimensions, weights, components, features, accessories, and methods of field assembly and mounting.

1. Wiring Diagrams:  Power, signal, and control wiring.

C. Product Certificates:  Include the following:

Coordinate subparagraphs below with Drawings.

1. Photometric Performance Certificates:  For fixture type-lamp combinations for which certification is required in schedule or details, furnish results of [independent]laboratory tests.

2. Dimming Ballast Compatibility Certificates:  Signed by manufacturer of ballast certifying that ballasts are compatible with dimming systems and equipment with which they are used.

Retain two subparagraphs below for projects with air-handling fixtures.

3. Air and Thermal Performance Certificates:  For air-handling fixtures.  Furnish data required in "Submittals" Article in Division 15 Section "Diffusers, Registers, and Grilles."

4. Sound Performance Certificates:  For air-handling fixtures.  Indicate sound power level and sound transmission class in test reports certified according to ADC.

1.3 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

B. Comply with NFPA 70.

1.4 COORDINATION

Retain this Article if Coordination Drawings are not required.

A. Fixtures, Mounting Hardware, and Trim:  Coordinate layout and installation of lighting fixtures with ceiling system and other construction.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.

A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply for product selection:

Coordinate subparagraphs retained below with subparagraph titles retained in other Part 2 articles.  Refer to Division 1 Section "Product Requirements."

1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the products specified.

2. Products:  Subject to compliance with requirements, provide one of the products specified.

2.2 LIGHTING FIXTURES, GENERAL

A. Air-Handling Fixtures:  Arranged for use with plenum ceiling for air return and heat extraction and for attaching an air-diffuser boot assembly specified in Division 15 Section "Diffusers, Registers, and Grilles."

Indicate noise criteria and air-movement performance requirements in schedules or details.

1. Sound-Pressure Levels:  Certified according to ADC.

2. Air-Movement Performance Requirements:  Certified according to ADC.

Delete subparagraphs below if not applicable.

3. Supply Units:  Equip with slots in one or both side trims and join with air-diffuser boot assemblies.

4. Heat Removal Units:  An air path through lamp cavity.

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

6. Static Fixtures:  Supply slots are blanked off, and fixture appearance matches active units.

2.3 FLUORESCENT BALLASTS

A. Description:  Unless otherwise indicated, features include the following:

1. Designed for type and quantity of lamps indicated at full light output.

Retain first subparagraph below if Project requires total harmonic distortion less than 32 percent permitted for Certified Ballast Manufacturers Association certification.  See Evaluations for electrical and economic impacts of choices.

2. Total Harmonic Distortion Rating:  Less than [20] [10] percent.  Lamp current crest factor:  less than 1.7.

3. Transient Protection:  Comply with IEEE C62.41 for Category A1 locations.

If Project includes slimline or high-output lamps, indicate exceptions to requirement in first subparagraph below in schedules or details.

4. Sound Rating:  A or better unless otherwise indicated.

5. Ballasts for Linear Lamps:  Electronic type, unless otherwise indicated.  Include the following added features:

a. Certified Ballast Manufacturer Certification:  Indicated by label.

b. Encapsulation:  Without voids in potting compound.

c. Parallel Lamp Circuits:  Multiple lamp ballasts connected to maintain full light output on surviving lamps if one or more lamps fail.

6. Electromagnetic Ballasts for Linear Lamps:  Energy saving type.

7. Ballasts for Compact Lamps:  Electronic or electromagnetic, fully encapsulated in potting compound, and with the following features:

Edit subparagraphs below to suit applications.  There is a trend toward greater availability of electronic ballasts for compact lamps, but some manufacturers offer a larger selection of sizes and ratings than others.  Some electronic ballast/compact lamp combinations have dimming capability.

8. Power Factor:  90 percent, minimum.

9. Operating Frequency for Electronic Ballasts:  20 kHz or higher.

10. Flicker:  Less than 5 percent.

See Evaluations for discussion of CFR compliance.

11. Electronic Ballast Interference:  Comply with 47 CFR, Chapter 1, Part 18, Subpart C for limitations on electromagnetic and radio-frequency interference for nonconsumer equipment.

Coordinate subparagraph and associated subparagraph below with certification requirement in Part 1.

12. Ballasts for Dimmer-Controlled Fixtures:  Comply with general and fixture-related requirements above for electronic ballasts.

a. Compatibility:  Certified by manufacturer for use with specific fluorescent dimming system indicated.

Delete or edit first subparagraph and associated subparagraphs below to suit Project.

13. Ballasts for Low-Temperature Environments:  As follows:

a. Temperatures 0 Deg F (Minus 17 Deg C) and Above:  Electronic or electromagnetic type rated for 0 deg F (minus 17 deg C) starting temperature.

b. Temperatures Minus 20 Deg F (Minus 29 Deg C) and Above:  Electromagnetic type designed for use with high-output lamps.

14. Ballasts for Low Electromagnetic Interference Environments:  Comply with 47 CFR, Chapter 1, Part 18, Subpart C for limitations on electromagnetic and radio-frequency interference for consumer equipment.

2.4 HIGH-INTENSITY-DISCHARGE LAMP BALLASTS

A. General:  Comply with ANSI C82.4.  Features include the following unless otherwise indicated:

Retain encapsulation requirement in first subparagraph below for ballasts used at locations with low noise-criterion ratings.

1. Type: [Epoxy-encapsulated]constant wattage autotransformer or regulating high-power-factor type, unless otherwise indicated.

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

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

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

Retain subparagraph below where needed.  Coordinate with schedule or details.  See Editing Instruction No. 4 in the Evaluations.

5. Auxiliary, Instant-on, Quartz System:  Automatically switches quartz lamp on when fixture is initially energized and when momentary power outages occur.  Automatically turns quartz lamp off when high-intensity-discharge lamp reaches approximately 60 percent light output.

B. High-Pressure Sodium Ballasts:  Equip with a solid-state igniter/starter having an average life in pulsing mode of 10,000 hours at an igniter/starter case temperature of 90 deg C.

Retain first subparagraph below for high-pressure sodium fixtures to specify instant restrike devices where extinguishing of lamps caused by momentary power interruptions is unacceptable for safety, security, or other reasons.  For other fixture types with same requirement, specify an auxiliary quartz lamp system above.  Coordinate subparagraph below with specific fixture descriptions in lighting fixture schedules or details.

1. Instant Restrike Device:  Solid-state, potted module, mounted inside high-pressure sodium fixture and compatible with high-pressure sodium lamps, ballasts, and sockets up to 150 W.

a. Restrike Range:  105- to 130-V ac.

b. Maximum Voltage:  250-V peak or 150-V ac RMS.

2.5 EXIT SIGNS

A. General Requirements:  Comply with UL 924 and the following:

1. Sign Colors and Lettering Size:  Comply with authorities having jurisdiction

Edit paragraph and subparagraphs below.  See Evaluations for energy considerations.

B. Internally Lighted Signs:  Features as follows:

1. Lamps for AC Operation:  Two or more for each fixture; [incandescent, 50,000] [fluorescent, 20,000] [light-emitting diodes, 70,000] hours life.

Delete first subparagraph below if external DC source is not used.

2. Additional Lamps for DC Operation:  Two minimum, bayonet-base type, for connection to external dc source.

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

Revise first subparagraph below to specify sealed, maintenance-free lead battery if required.

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 unit when circuit voltage drops to 80 percent of nominal or below.  When normal voltage is restored, relay disconnects lamps, and battery is automatically recharged and floated on charger.

For below, see Editing Instruction No. 5 in the Evaluations.

C. Self-Powered Exit Signs (Luminous-Source Type):  Licensed for public use by the U.S. Nuclear Regulatory Commission.  Signs have solid-state tritium gas energy source and provide legibility in total darkness at 100 feet (30 m) after 10 years of service.

2.6 LIGHTING FIXTURES

Copy and edit this Article for each type fixture or delete this Article and schedule fixtures on Drawings.

A. Fixture Type <Insert Drawing Designation>:

Retain "Available" in subparagraph below for nonproprietary and delete "Available" for semiproprietary specifications.

1. [Available]Products:

a. <Insert manufacturer; product name and model number.>

2. Voltage:  [120] [277] [480]-V ac.

3. Mounting:  [Recessed ceiling] [Recessed wall] [Semirecessed] [Pendant] [Surface ceiling] [Surface wall] [Suspended].

4. Nominal Dimensions:  <Insert nominal length, width, and height in inches (mm).>

5. Lamps:  <Insert quantity and description if not indicated elsewhere.>

6. Ballast Types and Features:  [Electronic] [Electromagnetic] [Low temperature] [Dimming].

7. Lens:  <Insert description of types, materials, and features not specified in Part 2.>

8. External Finish:  <Insert descriptions.>

9. Trim and Hardware:  [Spring-loaded door latches.] <Insert description of trim items and desired optional features.>

10. Other Features:  <Insert description.>

List the following information where appropriate.

11. Minimum Coefficient of Utilization (CU) for Typical Room Cavity Ratios (RCR) Are as Follows (Typical cavity reflectances are ceiling = 80 percent, wall = 50 percent, and floor = 20 percent):  RCR  [3] [5] [7]:  <Insert required value>  CU.

12. Minimum Spacing/Mounting Height (MH) Ratio:  <Insert value.>

13. Minimum Visual Comfort Probability (VCP):  <Insert value> for room dimensions <Insert nominal length, width, and height in feet (m)>.

14. Maximum Luminance Ratio:  <Insert value.>

15. Other Requirements:  <Insert special features and characteristics.>

2.7 EMERGENCY LIGHTING UNITS

A. General Requirements:  Self-contained units.  Comply with UL 924.  Units include the following features:

Supplement basic description below with data in lighting fixture schedules or details. Other battery types may be specified.  See Evaluations.  Coordinate with Part 1.

1. Battery:  Sealed, maintenance-free, lead-acid type with minimum 10-year nominal life.

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

3. Operation:  Relay automatically turns lamp on when 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, and battery is automatically recharged and floated on charger.

Select subparagraphs below or edit to suit Project.

4. Wire Guard:  Where indicated, heavy-chrome-plated wire guard arranged to protect lamp heads or fixtures.

5. Integral Time-Delay Relay:  Arranged to hold unit on for fixed interval after restoring power after an outage.  Provides adequate time delay to permit high-intensity-discharge lamps to restrike and develop adequate output.

2.8 EMERGENCY FLUORESCENT POWER SUPPLY UNITS

A. Description: Comply with UL 924.  Self-contained, modular, battery-inverter unit [factory mounted within fixture body] [housed in separately mounted NEMA 250, Class 1 enclosure].

1. Test Switch and Light-Emitting Diode Indicator Light:  Visible and accessible without entering ceiling space or opening fixture.

2. Battery:  Sealed, maintenance-free, nickel-cadmium type with minimum 10-year nominal life.

3. Charger:  Fully automatic, solid-state, constant-current type.

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

Delete below unless external type is selected above.

5. Housing:  NEMA 250, Class 1 enclosure.

2.9 LAMPS

Coordinate this Article with Drawings.  Indicate lamp designation for each fixture in lighting fixture schedule or details.  Where color rendition or color uniformity is important and several types of fluorescent and high-intensity-discharge lamps are used, provide consistent manufacturer designations or ANSI lamp designations to define requirements.

Edit first paragraph below to suit Project, or delete and define by lamp designation in interior lighting fixture schedules or details.

A. Fluorescent Color Temperature and Minimum Color-Rendering Index:  [3500 K and 85 CRI] [4100 K and 85 CRI], unless otherwise indicated.

B. Noncompact Fluorescent Lamp Life:  Rated average shall be 20,000 hours at 3 hours per start when used on rapid-start circuits.

Delete below if color is defined by lamp designation in lighting fixture schedules or details.  Values vary greatly for different lamp wattages and between standard and premium lamps.

C. Metal-Halide Color Temperature and Minimum Color-Rendering Index:  3600 K and 70 CRI, unless otherwise indicated.

2.10 FIXTURE SUPPORT COMPONENTS

Delete this Article if not applicable or edit to suit Project.  Coordinate with Drawings.  See Editing Instruction No. 3 in the Evaluations.

A. Comply with Division 16 Section "Basic Electrical Materials and Methods," for channel- and angle-iron supports and nonmetallic channel and angle supports.

B. Single-Stem Hangers:  1/2-inch (12-mm) steel tubing with swivel ball fitting and ceiling canopy.  Finish same as fixture.

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

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

2.11 FINISHES

Coordinate this Article with interior lighting fixture schedules or details.

A. Fixtures:  Manufacturer's standard, unless otherwise indicated.

1. Paint Finish:  Applied over corrosion-resistant treatment or primer, free of defects.

2. Metallic Finish:  Corrosion resistant.

PART 3 -  EXECUTION

3.1 INSTALLATION

NFPA 70 requires minimum support for fixtures.  Retain paragraphs and subparagraphs below for more specific support requirements and for requirements exceeding code minimums.  Units in seismic zones must have additional supports and restraining devices beyond those specified here.  See Editing Instruction No. 3 in the Evaluations.

A. Support for Fixtures in or on Grid-Type Suspended Ceilings:  Support fixture using grid plus the following:

1. Install a minimum of four ceiling support system rods or wires for each fixture.  Locate not more than 6 inches (150 mm) from fixture corners.

2. Support Clips:  Fasten to fixtures and to ceiling grid members at or near each fixture corner.

3. Fixtures of Sizes Less Than Ceiling Grid:  Arrange as indicated on reflected ceiling plans or center in acoustical panel, and support fixtures independently of panel, with at least two 3/4-inch (20-mm) metal channels spanning and secured to ceiling tees.

B. Suspended Fixture Support:

1. Stem-Mounted, Single-Unit Fixtures:  Suspend with two separate stem hangers.

2. Continuous Rows:  Use [tubing] [or] [stem] for wiring at one point and [tubing] [stem] [or] [rod] for suspension for each unit length of fixture chassis, including one at each end.

3. Bracing for Pendants and Rods:  If longer than 48 inches (1200 mm), brace to limit swinging.

C. Air-Handling Fixtures:  Install with dampers closed.

3.2 FIELD QUALITY CONTROL

A. Tests:

1. Verify normal operation of each fixture after installation.

2. Emergency Lighting:  Interrupt electrical supply to demonstrate proper operation. Verify normal transfer to battery source and retransfer to normal.

3. Report results in writing.

B. Defective and Malfunctioning Fixtures and Components:  Replace or repair, then retest.  Repeat procedure until units are acceptable.

C. Report test results in writing.

3.3 ADJUSTING

A. Adjust aimable fixtures to provide required light intensities.

END OF SECTION 16511
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