
SECTION 16400


LIGHTING FIXTURES
PART 1 GENERAL

1.1 SCOPE


A.
Provide lighting fixtures of sizes, types and ratings as indicated; complete with, but not necessarily limited to, housings, lamps, lamp holders, reflectors, ballasts, starters, wiring, and mounting hardware.


B.
Contractor shall be responsible for fixture counts.

1.2
DESIGNATION

A.
Unless otherwise shown on the plans, fixture type designation for an individual fixture shall be typical for similarly indicated fixtures within the entire room or defined area.


B.
Unless otherwise shown on the plans, fixtures mounted in a continuous row shall be of the same type as any individual designated fixture within the row.


C.
In the event a fixture is undesignated on plans; it shall be of the same type as fixtures of similar function within rooms or areas.

1.3
COORDINATION

A.
Confirm compatibility and interface of other materials with luminaries and ceiling system. Report discrepancies to the Architect or Electrical Engineer, and defer ordering until clarified.


B.
Supply plaster frames, trim rings, and back boxes to other trades.


C.
Coordinate with Division 15 to avoid conflicts between luminaries, supports, fittings, and mechanical equipment.


D.
All fixtures shall be coordinated with the architectural reflected ceiling plan.  If any discrepancies occur, the Architect or Electrical Engineer must be notified in writing before installation is started.

1.4
SUBMITTALS

A.
Make product submittals per Section 16100.


B.
Product Data



Submit complete list of fixtures along with manufacturer's catalog cuts and installation instructions on each type of lighting fixture and component.  Include details indicating compatibility with ceiling grid system.


C.
Shop Drawings



1.
Submit layout drawings of all non-standard or customized fixtures. Drawings shall include mounting and feed points and methods.


D.
Samples



1.
If requested by Engineer, submit one complete operating unit for each type of interior light fixture indicated to be submitted in Section 16010.

1.5
DELIVERY, STORAGE, AND HANDLING

A.
Deliver interior lighting fixtures in factory-fabricated containers or wrappings, which properly protect fixtures from damage.


B.
Store interior lighting fixtures in original packaging.  Store inside well-ventilated area protected from weather, moisture, soiling, extreme temperatures, humidity, laid flat and blocked off ground.


C.
Handle interior lighting fixtures carefully to prevent damage, breaking, and scoring of finishes.  Do not install damaged units or components; replace with new.

1.6
SEQUENCING AND SCHEDULING

A.
Coordinate with other work including wires/cables, electrical boxes and fittings, and raceways, to properly interface installation of interior lighting fixtures with other work.


B.
Sequence interior lighting installation with other work to minimize possibility of damage and soiling during remainder of construction.


C.
Order fixtures in a timely manner to allow sufficient time for manufacture and delivery of long lead time items.  Make written notification with submittals of any delivery schedule problems.  No substitutions will be allowed for late deliveries due to Contractor's lack of coordination.

PART 2 - PRODUCTS
2.1
ACCEPTABLE MANUFACTURERS

A.
The fixtures described in the Light Fixture Schedule on the drawings are to be used as a standard of quality to be maintained.  Substitute items of same function, performance, and appearance are acceptable in conformance with Section 16010.

2.2
FIXTURES (General)

A.
Provide fixtures complete with all fittings, lamps, stems, hangers, and component parts to make a complete installation.  Fixtures shall have a suitable interior means of grounding the enclosure.


B.
All fixtures shall bear the UL label and shall be suitable for installation location.


C.
All attaching devices for recessed or surface mounted fixtures mounted in the ceiling shall be of formed or rolled steel and of sufficient strength to prevent movement of fixture after installation.


D.
The Architect or Electrical Engineer shall have the right to reject any fixture damaged due to improper packaging.  Any fixture with broken or cracked porcelain, broken or bent metal, broken lenses, or an appearance deemed not to be normal, may also be rejected by the Electrical Engineer at the expense of the Contractor.


E.
All recessed incandescent and H.I.D. fixtures shall meet the requirements of Article 410 of the California Electric Code.


F.
Lenses shall be virgin acrylic, 0.125 inches thick minimum, unless otherwise noted.


G.
Trademarks or Monograms



1.
There shall be no visible trademarks or monograms on the lighting fixtures.


H.
Recessed Fluorescent Trims



1.
The Electrical Contractor shall use the following fixture trim frame designs.




a.
Lay-in Frames





1)
Lay-in frames for all exposed "T" ceiling systems.




b.
Flanged Trims





1)
Flanged trims for plasterboard, spline or metal lathe and plaster ceiling systems.  Provide plaster or mounting frames where required.

2.3
BALLASTS

A.
Unless listed otherwise, fluorescent ballasts shall be "P" rated, HPF - CBM - ETL rated, and bear UL label.  Rapid start ballasts sound rating shall be "A" or better.  All ballasts shall be Advance Mark III, General Electric, or approved equivalent; energy saving type, equipped with UL recognized component non-PCB-protected capacitors and internal thermal protector to limit ballast case to 900C.


B.
Solid State Fluorescent Ballasts shall be provided where noted on the plans.  Ballasts shall be electronic type rapid start, high power factor, minimum 90%, and UL listed Class P.  The ballast shall be solid state electronic design consisting of rectifier, high frequency inverter, and power control and regulation circuitry.  It shall be designed to withstand line transients per IEEE 587, category A, and shall meet FCC Rules and Regulations.  Input current third harmonic shall not exceed ANSI recommendations. Manufacturers shall be MAGNETEK/TRIAD, Motorola, OSHRAM, or approved equivalent.  The enclosure size and wiring shall be the same as for magnetic ballasts. Ballast sound rating shall be equivalent to GE sound rating "A" and shall be quiet operating.  Provide a two (2) year warranty against defects in workmanship and materials including labor charges for authorized replacement of defective ballasts.


C.
All HID ballasts shall be high power factor, regulated, potted with no individual fuses, for outdoor use.


D.
Ballasts shall be multi-tap with voltage ratings of 120, 208, 240, and 277 volts.


E.
Ballasts for fixtures located on exterior and within unheated spaces shall be suitable for starting and operation at 00F.

2.4
LAMPS

A.
Lighting fixtures shall be installed complete with lamps as described in schedules and herein.


B.
Fluorescent lamps shall be watt miser energy saving type or approved equivalent spec 35; and/or 3500K, T8; or compact; Sylvania or GE, as indicated in the Light Fixture Schedule.


C.
Incandescent lamps shall be of the inside frosted long life type, rated 130 volts.


D.
High intensity discharge lamps shall be color corrected, diffuse coated.

2.5
EXTERIOR FIXTURES

A.
Metal parts of exterior fixtures exposed to weather conditions shall be constructed of cast or spun aluminum, cast bronze, stainless steel or other nonferrous metals available to withstand exposure.


B.
Steel fixtures installed in damp or wet locations shall have zinc-chromate or equal primer.


C.
Provide gaskets on all trims and housings.


D.
Photo Controls



1.
All exterior fixtures not on time clock controlled circuits shall be furnished with integral photoelectric cell.


E.
Standards



1.
Light standards shall be as detailed on plans.  Where painted standards are selected.  Electrical Contractor shall provide two (2) gallons of matching paint to Owner for future touch up work.

2.6
WET LOCATIONS

A.
All lighting fixtures installed in wet or damp locations shall have UL approved "wet" or "damp" location labels visible in interior of fixtures.

PART 3 - EXECUTION
3.1
INSTALLATION OF LIGHTING FIXTURES

A.
Fixture installation shall conform to all applicable standards for installation, mounting, wiring, and quality.


B.
All fixtures shall be grounded and bonded in accordance with applicable codes.  Where fixtures are installed in rows, a bonding screw shall be used to maintain bonding integrity from fixture to fixture.


C.
All fixtures, lenses, and other trim shall be aligned, cleaned, free of paint and blemishes before final acceptance.


D.
Fixtures weighing more than two pounds shall be supported by means other than the outlet box.  All outlet boxes shall be able to support a minimum of eight pounds.


E.
For fixtures weighing more than two pounds, support shall be provided at all four corners, plus the outlet box.  Each support shall be able to carry a minimum of four times its intended load.


F.
No support or insert, except pendant canopies, shall be visible from the floor.


G.
Where fixtures are pendant suspended, the use of ball aligner and canopies at ceiling and fixture, stem, and other required mounting devices shall be required for installation as required to meet Title 24 requirements.  A safety cable anchored to the roof structure shall be installed in all pendants.


H.
When fixtures are stem mounted, the variation in distance from the finished floor shall vary no more than ½" from the heights as specified on the plans.


I.
Mounting Heights



1.
Pendant-Mounted fixtures mounting heights shall be to the bottom of the fixture.  Mounting heights of the wall-mounted fixtures shall be to the center of the outlet box unless otherwise noted.


J.
Provide surface-mounted incandescent or fluorescent fixtures with UL approval for direct mounting on the various ceilings, unless specified otherwise.  Spacers will not be approved.


K.
Fixtures in Conflict with Ducts and Piping



1.
Electrical Contractor shall coordinate the location of incandescent and fluorescent fixtures to the available space left between the various ducts and piping.  Any conflict or adverse situation shall be brought to the attention of the Architect or Electrical Engineer.


L.
All fixtures shall be supported directly to building structural members or from bridging attached to the structural members, or shall have positive attached structural angles, and/or all-thread rod extensions from structure to ceiling plane.  Fixtures and supports shall be laterally braced independently from suspended ceilings (hard or T-bar) utilizing structural angles at approximate 45º angles in two planes from ceiling plane to structure above.  Minimum rod size shall be ½" and minimum angle size shall be 3/4" x 3/4" x 3/16" unless noted otherwise in specific details.  Provide all necessary blocking and hardware so that fixtures hang true, square, plumb, and in proper alignment.


M.
Recessed fixtures in T-bar ceilings shall have #12 steel hanger wires from each fixture to roof structure, in accordance with State Code Requirements, and shall be attached positively to T-bar with locking T-bar clips or metal screws through T-bar into fixture at opposite corners in accordance with State Code Requirements.  The attachment device shall have a capacity of 100% of the fixture weight acting in any direction (CCR Title 24, Part 2, Section 2‑4701, Paragraph Section 47.1813).


N.
Surface fixtures mounted to T-bar ceilings shall be bolted through ceiling panel to metal channel struts suspended between ceiling main runners.  Install hanger wires per above from struts to ceiling.


O.
Install flush mounted fixtures properly to eliminate light leakage between fixture frame and finished surface.


P.
Provide plaster frames for recessed fixtures installed in other than suspended grid type acoustical ceiling systems.  Brace frames temporarily to prevent distortion during handling.


Q.
All ballasts shall operate within NEMA sound ratings.  Noisy or otherwise defective ballasts shall be replaced.


R.
All lamps shall be operating and all fixtures shall be clean at time of final inspection.


S.
Installation of Recessed Fluorescent Fixtures in Accessible-Type Suspended Ceilings: Shall be such that the fixtures will exactly suit the type of ceilings used without altering the fixture or the ceiling.  Each fixture shall be wired with a piece of flexible conduit sufficiently long to remove fixture enclosure from ceiling without disconnecting unit. Fixture manufacturer shall prepare drawing or catalog sheets in which all details of fixture installation are carefully analyzed.  Contractor to submit these shop drawings for approval.  If clearance above "T" bar system is too restricted to "tip-in" fixture, the Electrical Contractor shall coordinate with acoustic ceiling installer by leaving one cross "T" off until the cross "T" shall be secured into its proper place.

3.2
FIELD QUALITY CONTROL

A.
Upon completion of installation of interior lighting fixtures, and after building circuitry has been energized, apply electrical energy to demonstrate capability and compliance with requirements.  The Contractor shall replace at his expense all noisy ballasts, broken or cracked lenses or other defective items.  Where possible, correct malfunctioning units at site, then retest to demonstrate compliance; otherwise, remove and replace with new units, and proceed with testing.


B.
At the time of substantial completion, replace lamps in interior lighting fixtures which are observed to be noticeably dimmed after Contractor's use and testing, as judged by the Architect or Electrical Engineer.


C.
Replace defective and burned out fluorescent or HID lamps for a period of one (1) year following the time of substantial completion.

3.3
ADJUSTMENT AND CLEANING

A.
Clean interior lighting fixtures of dirt and debris.


B.
Protect installed fixtures from damage during remainder of construction period.


END OF SECTION
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