((Specifier leave this line)) SBBC Design & Material Standards, January 01, 2010 Edition, Revised JA 9/30/22

SECTION 16520 (26 56 00)

EXTERIOR LUMINAIRES

PART 1 GENERAL

1.1 WORK INCLUDED

A. Provide all labor, materials, necessary equipment and services to complete the Luminaires work, as indicated on the drawings, as specified herein or both, except as for items specifically indicated as "NIC ITEMS."

1.2 RELATED SECTION
A. Section 03300 – Cast – In – Place Concrete

B. Section 03415 – Precast Prestressed Concrete

C. Section 16050 – Basic Materials and Methods 

D. Section 16060 – Grounding

E. Section 16080 – Electrical Inspection and Testing
F. Section 16120 - Wires and Cables.

G. Section 16130 – Raceways and Boxes

H. Section 16132 - Conduits, Fittings and Supports.
I. Section 16138 - Outlet Boxes.

1.3 SUBMITTALS

A. Submit shop drawings and product data under provisions of Section 01330, “Submittal Procedures”.

B. At the Project Consultant's request, submit for review and approval one representative sample of any luminaire or luminaire component required under the contract. Tag the luminaires or components with the name of the project and ship to the address specified by the Project Consultant.  After review, the luminaire or luminaires will be shipped to the Project Consultant at the project for use as a standard. All charges for these shipments, prepaid by the Contractor.  Luminaires under the contract: identical with the approved luminaire.  No luminaire used as a sample will be allowed to be installed on the project.  In the event the submissions are disapproved, the luminaires will be returned to the Contractor who immediately makes a new submission of luminaire or luminaires meeting the contract requirements.

C. Provide 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. Solid state LED lighting photometric data based on IES LM-79 laboratory tests of each luminaire type, complete with indicated LED engines, power supplies, operating current in milliamps (mA), and accessories. 

D. Provide LED engines, including life based on IES LM-80, output based on IES LM-79 testing methods, CCT, CRI, lumens, operating current in milliamps (mA), and energy-efficiency data. 

E. Provide a list of all LED light engine and driver types used on Project; use manufacturers' codes.

F. Provide recommended LED light engine and driver replacement schedule for each lamp type based on manufacturer's listed lamp life ratings
G. The Contractor: submit shop drawings for the Project Consultant's approval of a sufficient size to show necessary detail for each luminaire type, and its components.  Catalog cuts or scale drawings will not be acceptable.

H. Shop drawings include but not be limited to:

1. Manufacturer's dimensioned scale drawings showing in complete detail the fabrication of all luminaires including finishes, metal thickness, fabrication methods, support method, ballasts, sockets type of shielding, reflectors, provisions for relamping, EPA for, and all other information to show compliance with the Contract Documents.

2. Submit shop drawings and samples as requested of luminaires for approval before fabrication.  Luminaire details may vary slightly from those shown on drawings provided the changes do not adversely affect size of installation, durability of luminaire, luminaire performance or appearance.  Submitted samples may be subjected to photometric testing at an independent testing laboratory, refer to Section 01430, “Quality Assurance”.

3. Shop drawing sheets and supporting calculations that contain structural information shall be signed and sealed by a Florida Registered Professional Engineer.

1.4 QUALITY ASSURANCE

A. Conform under provisions of Section 01430, “Quality Assurance”.

B. Materials, equipment and appurtenances as well as workmanship provided under this section: conform to the highest commercial standard and as specified and as indicated on drawings. Luminaire parts and components not specifically identified or indicated: made of materials most appropriate for their use or function and as such resistant to corrosion and thermal and mechanical stresses encountered in the normal application and functioning of the luminaires.

C. All cast parts, including die-cast members: of uniform quality, free from blow holes, pores, hard 
spots, shrinkage defects, cracks or other imperfections that affect strength and appearance, or are indicative of inferior metals or alloys.  Exterior surfaces which do not otherwise receive a finishing coating: machined, sanded or similarly treated areas, such as extruded metal parts.  All such finished castings: given a minimum of one (1) coat of baked-on clear methacrylate lacquer unless a painted finish is specified.

D. Manufacturer shall have a minimum of 10 years of experience in the design and production of their products listed in this section.

1.5 REFERENCES

A. Conform under provisions of Section 01420, “References”.

B. Luminaires and components made under provisions of the N.E.C. and bear the UL label.

C. PCI Design Handbook, 6th edition, PCI MNL – 120-04.

D. Manual for Quality Control for Plants and Production of Structural Precast Concrete Products, PCI MNL – 116.

E. Guide for the Design of Prestressed Concrete Poles, PCI JR – 412.

F. AASHTO Standard Specification for Highway Bridges.

G. ACI Building Code Requirements for Structural Concrete – ACI – 318.

H. ASTM International (ASTM)

1. A-36 Specifications for Carbon Structural Steel.

2. A-82 Specifications for Steel Wire Plain for Concrete Reinforcement.

3. A-153 Standard Specifications for Zinc Coating (Hot Dip) on Iron and Steel Hardware.

4. A-416 Standard Specifications for Steel Strand, Uncoated Seven Wire for Prestressed Concrete.

5. A-615 Specifications for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement.

6. B-246 Standard Specifications for Zinc and Zinc-aluminum (ZA) alloys in ingot form for foundry and die.

7. C-494 Standard Specifications for Chemical Ad Mixtures for concrete.

8. C-618 Standard Specifications for Coal Fly Ash and Raw or Calcined Natural Pozzulan for use in concrete.

1.6 DELIVERY, STORAGE AND HANDLING

A. Conform under provisions of Section 01663, “Product Delivery, Storage and Handling Requirements”.

B. Luminaires and lighting equipment: delivered, stored and handled to the project complete, including mounting devices, lamps and components necessary for the proper operation of the equipment.

C. It is the Contractor's sole responsibility for proper shop drawing submittal, order and release of orders for any and all luminaires, assurance of delivery dates by manufacturers, etc., in order as to not delay the project in any manner.

1.7 APPLICABLE DOCUMENTS 

The Latest adopted edition of the following codes or standards shall apply to the design and fabrication of the products and equipment to be supplied by this Section.
A. Latest edition of Illuminating Engineering Society of North America (IESNA) handbook.

B. ANSI   C78.379—Electric Lamps—Incandescent and High-Intensity Discharge Reflector Lamps—Classification of Beam Patterns
C. ANSI C82.1—Ballasts for Fluorescent Lamps—Specifications
D. ANSI C82.4—Ballasts for High-Intensity Discharge Lamps (Multiple Supply Type).

E. ANSI C82.16—American National Standard for Light Emitting Diode Drivers—Method of Measurement

F. ANSI/NFPA 70—National Electrical Code

G. ANSI/NFPA 101—Life Safety Code

H. UL 8750—Standard for Light Emitting Diode (LED) Equipment for Use in Lighting Products

I. UL 8750 Standard for Light Emitting Diode (LED) Equipment for Use in Lighting Products
J. UL 1012 – Standard for Light Emitting Diode (LED) drivers
K. State Requirements for Educational Facilities – SREF
1.8 QUALIFICATIONS

A. Photometric data of independent, nationally recognized testing agencies will be accepted.

B. Photometric data of testing laboratories of luminaire manufacturer's may be accepted if certified and approved by the Project Consultant.

C. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet locations by an NRTL acceptable to authorities having jurisdiction.

1. LED Fixtures: Test in accordance with IES LM79 & LM80.

1.9 PARKING LOT LIGHTING

A. Minimum of one (1) maintained foot-candle with a maximum of 12/1 and not to exceed 0.05-watts/sq ft.

B. Indicate light loss factor.

1. Suggested MH Luminaires LLF = 0.75.  HPS Luminaires LLF = 0.90

2. SBBC reserves the right of actual performance verification.

3. Computer analysis shall be based on a ten (10) ft grid.

1.10 WARRANTY

A. Warranty all equipment and the installation to be free of faulty workmanship.

B. Lamps and ballast shall be warranted as a combination installation for a minimum of five (5) years from the date of final Substantial Completion.

C. LED luminaires and drivers shall be warranted for (5) years from the date of Final Substantial Completion.

1.11 SUBSTITUTIONS

A. Conform under provisions of Section 01630, “Product Substitution Procedures”.

B. Substitutions may be considered when a product becomes unavailable through no fault of the contractor.

PART 2 PRODUCTS

2.1 MATERIALS

A. Concrete- The pole shall achieve a minimum 28-day compressive strength of 8,000 psi. Cement shall conform to the latest requirements of Type III Portland Cement in accordance with ASTM-C150. Maximum size aggregate may be 3/4 inch (19mm) or 3/4 of the clear spacing between reinforcing steel and surface of pole. Any water reducers, retarders, or accelerating admixtures shall conform to ASTM-C494. Water shall be free from foreign materials in amounts harmful to concrete and embedded steel. Fly ash if used shall conform to ASTM-C618.

B. Reinforcing Steel- Deformed steel reinforcement shall conform to requirements of ASTM-A615 for Grade 60 Rebar.

C. Prestressing Steel- Prestressing steel reinforcement shall conform to uncoated 7-wire, stress-relieved strand; ASTM-A416.

D. Spiral Reinforcement- Steel spiral reinforcement shall conform to the requirements of ASTM-A82 and shall not be less than .150-inch diameter.

E. Hardware- All structural steel shall conform to ASTM-A36 and zinc alloy AC41A shall conform to ASTM-B240. The finish shall be hot dipped galvanized in accordance with ASTM-A153.

F. Anchor Bolts – Conform to ASTM A36, galvanized per ASTM A153.  Threaded end to be HDG for minimum of 12-inch nuts, washers and spacers to be HDG Steel.

2.2 FINISHES

A. Luminaire finishes:

1. Applied in a manner that will assure a durable wear-resistant surfacing.

2. Prior to finishing, hot clean surface by accepted chemical means and receive corrosion inhibiting (phosphating) treatment assuring positive paint adhesion.

3. Exposed metal surfaces, except chromium plated parts: given an even coat of high-grade methacrylate lacquer, or transparent epoxy.

4. Aluminum surfaces exposed to weather: receive a duranidic finish for corrosion resistance.

5. Sheet steel luminaire housings, iron and steel parts, which have not received phosphating treatment ("Bonderizing" or similar process) as outlined above or are to be utilized in exterior applications: made corrosion resistant by zinc or cadmium plating, or hot-dip zinc galvanizing after completion of all forming, welding, or drilling operations.

6. Minimum thickness of above protective coatings:

(a) Hot galvanized zinc coating - .0005 inch.

(b) Cadmium plating - .0001 inch.  Electroplate parts operated under temperatures injurious to hot-dipped galvanizing.

B. Painted reflectors:

1. Completely formed before application of primer and enamel color coat or coats.

2. Reflectors and reflector bodies for fluorescent lamp luminaires having baked-on white synthetic enamel finish: made of steel of the thickness specified and given a suitable primer and white color coat or coats properly applied.

C. When requested by the Project Consultant, submit a sufficient quantity of flat steel panels having the identical primer and color coat or coats applied in the same manner as proposed for the contract items, for subjection to any one or all of the tests listed herein by an owner approved independent testing laboratory. The panels: suitable size and drilled as necessary for a particular test procedure. The Contractor: bear the cost of all required tests.

2.3 LAMPS

A. Provide electric lamps as shown on reviewed shop drawings plus 10 percent additional spare lamps of all types to the Owner at project site upon completion.

B. Lamps as specified for the individual luminaires or lighting equipment: delivered and installed in luminaires and lighting equipment leaving these completely lamped and in normal operating condition.

C. Lamps produced by the following manufacturers are acceptable:

1. General Electric.

2. Osram/Sylvania Lighting.

3. Phillips.

4. Lithonia

5. BCPS approved equal

D. Fluorescent lamps: rapid start, 32-watt, T8 (2900 Lumens) cool white, energy savings unless specifically noted otherwise.

E. Incandescent lamps – Not allowed:

1. Avoid using incandescent light fixtures unless is absolutely necessary

F. LED lamps:
1. Minimum CRI of 80 with a color temperature of 4000-4500ºK for exterior fixture, unless otherwise noted in the Contract Documents.

2. Minimum rated life of 60,000 hours at 25ºC ambient temperature. 

3. LED lighting fixtures shall be assembled in the USA with minimum 80% materials content from the USA.

4. LED fixtures shall be provided with a minimum 5-year warranty on entire fixture (all components).

5. Luminaires must be rated for -40°C to +50°C operation.

6. Minimum Color Rendering Index (CRI) of 80.

7. Fixtures shall be Energy Start or Design Lights Consortium "DLC" labeled / qualified.

2.4 LED DRIVER REQUIREMENTS
A. Power Supply Units (PSUs) including drivers must meet the following requirements:
1. Must have a minimum efficiency of 85%.
2. Must be rated to operate between -40°C to +50°C
3. Input Voltage: capable of 120 to 277 (±10%) volt, single phase as required by the site.
4. Power supplies can be UL Class I or II output.
5. Operating frequency must be 60 Hz.
6. LED driver and LED module shall be accessible and replaceable from below.
7. Drivers must have a Power Factor (PF) of 0.95 or higher. with integral short circuit, open circuit and overload protection.
8. Drivers must have a Total Harmonic Distortion (THD) of <20%.
9. Drivers must comply with FCC 47 CFR part 15 non-consumer RFI/EMI standards.
10. Drivers must be Reduction of Hazardous Substances (RoHS) compliant.
2.5 REFLECTORS

A. Reflectors and reflecting cones or baffles: fabricated from #12 aluminum reflector sheets, 0.57: (15 gage) or heavier, all absolutely free of any tooling marks including spinning lines, and be free of any marks or indentations caused by riveting or other assembly techniques. Ensure that no rivets, 
springs or other hardware are visible after installation.

B. Reflectors and baffles: of first quality polished, buffed and anodized finish, "Alzak" or approved equal, and be of specular finish color as selected by Architect. Reflector and baffles: modified elliptical contour and produce no apparent brightness from nadir to 40 degrees above nadir, nor the lamp image nor any part of the lamp be visible from nadir to 40 degrees above nadir.

C. Full Cutoff Classification.  Luminaire will not emit light 90 degrees above nadir.
D. Other aluminum reflectors, where required:

1. Formed and finished as noted on drawings and elsewhere in the specifications.

2. The reflectors: free from blemishes, scratches, or indentations which would distort their reflective function, and finished by means of the "Alzak" process, or approved equal unless otherwise noted.

E. Submit samples of colored aluminum finished (black, brass, bronze, etc.), for approval before fabrication.

2.6 LAMP HOLDERS

A. Lamp sockets: rigidly and securely attached to luminaire enclosure or husk.

1. Incandescent and metallic vapor lamp sockets: of heavy-duty heat-resistant porcelain type.

2. Plastic or metal sheet sockets: do not use unless specified.

3. Fluorescent lamp sockets operating with an open circuit voltage in excess of 300 volts: of the safety type and open the supply circuit when the lamp is removed from the sockets.

2.7 LUMINAIRE-MOUNTED PHOTOELECTRIC RELAYS (Allowed only when EMS is not available)
A. Comply with UL 773 or UL 773A

B. Contact Relays:  Factory mounted, single throw, designed to fail in the on position, and factory set to turn light unit on at 1.5 to 3 fc and off at 4.5 to 10 fc with 15-second minimum time delay.

1. Relay with locking-type receptacle shall comply with ANSI C136.10.

2. Adjustable window slide for adjusting on-off set points.

2.8 WIRING

A. Wiring between fluorescent lamp holders and associated operating and starting equipment: of similar or heavier gauge than the leads furnished with the approved types of ballasts and have equal or better insulating and heat resisting characteristics.  All wiring within luminaire or from the luminaire to the splice with the building wiring: as specified under Section 16120 - Wire and Cables.

B. Wire within housing: entirely covered with flexible woven fiberglass sleeve. Protect wiring with tape or tubing at all points where abrasion may occur. Conceal wiring within luminaire construction except where the luminaire design or mounting dictates otherwise.

C. Connections of wires to terminals of lamp holders and other accessories must be made in a neat and workmanlike manner and be electrically and mechanically secure with no protruding loose strands.  The number of wires extending to or from the terminals of a lamp holder or other accessory shall not exceed the number that the accessory is designed to accommodate.

D. Joints in wiring within luminaires and connections of the luminaire wiring to the wiring of the building are as specified under Section 16120 - Wire and Cables.

E. Wiring channels and wire ways: free from projections and rough or sharp edges throughout, and all points or edges over which conductors must pass and may be subject to injury or wear shall be rounded or bushed.

F. Insulated bushings: installed at points of entrance and exit of flexible wiring.

G. Manufacture junction boxes attached to luminaires under provisions of National Electrical Code and approved for the number of conductors indicated on the drawings. Supplementary junction boxes: installed where required to comply with Code.

2.9 EXTERIOR LIGHTING

A. Provide a fuse holder and fuse in the primary side of each ungrounded conductor for all ballasts, at the hand hole of each exterior pole mounted luminaire or junction box for each wall mounted luminaire.

B. Ballasts: CWA for designated voltage.

C. Advance, Jefferson, GE, Sola, Universal.

2.10 PARKING LOT ILLUMINATION

A. Provide illuminance computer printouts for all parking lots.

B. Provide one (1) minimum maintained footcandle with a maximum to minimum ratio of 12/1.

2.11 FACADE ILLUMINATION

A. Illumination of facade: accomplished with multiple controlled beam floodlights as shown on luminaire schedule. Floodlights: contained in aluminum-fabricated housings mounted vertically on the face of each pole.

B. Luminaires: provide five (5) foot-candles average with a maximum to minimum of 4:1.

C. Provide computer printout of point-by-point vertical foot-candles with the shop drawings and prior to fabrication.

D. All exterior canopy lighting to be vandal resistant.

2.12 LIGHTING CONTACTOR

A. Electrically operated, mechanically held, double break silver alloy contacts.  Fully rated for tungsten lamp loads, fluorescent lamp loads and general use loads.  Interrupting capacity: 300 percent of rated current. NEMA I enclosure except otherwise specified.  A manufactured by:  Asco-920RC, Square 'D' - Class 8903, General Electric - CR160MB, Westinghouse A202.

2.13 MODULAR RELAY PANEL

A. Comply with UL 508 and UL 916; factory assembled with modular single pole relays, power supplies, and accessory components required for specified performance.

1. Cabinet: Steel with hinged, locking door.

(a) Barriers separate low-voltage and line-voltage components

(b) Directory: Mounted on back of door.  Identifies each relay as to load groups controlled and each programmed pilot device if any.

(c) Control Power Supply: Transformer and full-wave rectifier with filtered dc output.

2. Single-Pole Relays: Mechanically held unless otherwise indicated; split-coil, momentary-pulsed type.

(a) Low-Voltage Leads: Plug connector to the connector strip in cabinet and pilot light power where indicated.

(b) Rated capacity (Mounted in Relay Panel): 20A, 125V AC for tungsten filaments; 20A, 277V AC for ballasts.

(c) Endurance: 50,000 cycles at rated capacity.

(d) Mounting: Provision for easy removal and installation in relay cabinet.

2.14 POLES

A. General

1. Concrete poles shall be prestressed and the concrete placed in steel molds by the centrifugal spinning process, or by static casting methods.

2. Poles shall be designed to conform to ACI – 318.

3. Concrete poles shall have a smooth natural form finish, soft gray in color.

4. Defects that will not impair the functional use or expected life of the precast poles may be repaired by a method that does not impair the product.  Proprietary repair methods shall be used in accordance with the manufacturer’s directions.

5. Poles shall be designed and constructed so that all wiring and grounding facilities are concealed within the pole. All hand holes, couplings, inserts for step bolts, thru-bolt holes and ground wire shall be cast into the pole during the manufacturing process.

6. Poles shall be round or square in cross section and provide a continuous taper of a minimum.18" per foot of length to maximum of 0.25” per foot and provide a minimum 1 1/4” of concrete coverage over the reinforcing steel, but not less than ACI-318 requirements.

7. All cable entry holes shall be in accordance with the location and sizes as required by the buyer and shall be free from sharp edges for passages of electrical wiring. All hand hole frames shall be composed of a non-metallic, non-conductive injection molded material.

B. Wind Loading:

1. Poles, façade, base, anchorage and foundations shall be designed considering application of wind load and dead load, in accord with ASCE 7-10 with V=180 mph  and Exposure C.

2. The moment at any point along the length of the pole is the sum of the moments resulting from dead loads and forces from wind loads. The wind force is equal to the wind pressure multiplied by the effective projected area (EPA) of the objects involved.

3. Design:  Per the Florida Building Code-2010.

4. Submit computations signed and sealed by a Licensed Florida Engineer of wind loading for approval showing compliance with wind loading requirements.

C. Material: Concrete, as specified.

D. Bases: Cast – in – Place or Precast Concrete

E. For additional requirements for the manufacture and installation of concrete poles, refer to applicable portions of Section 03415.

2.15 FOUNDATIONS

A. Design of Foundation and/or precast base shall be based on soil conditions and recommendations of the Geotechnical Engineer and shall be included in the design calculations required under 2.13(B)(4) above.

B. For direct embedment, backfill shall be type A-3 granular material, compacted with 12” lifts or concrete flowable fill.

C. Provide  pull boxes in compliance with Section 16137 – Pull and Junction Boxes.
D. Electrical Contractor: responsible for providing concrete foundations for all poles.

E. Provide one PVC conduit for a grounding conductor.

2.16 GROUNDING

A. Ground all poles under provisions of Section 16060 - Grounding.

2.17 IDENTIFYING DEVICES

A. An aluminum nameplate cast into the wall of the pole approximately 4' 5" above the ground line identifying the manufacturer, manufacture date, length, weight, class, customer, fabrication # and P.O. #.

PART 3 EXECUTION

3.1 INSTALLATION

A. Luminaire locations as indicated on the drawings are generalized and approximate.  Carefully verify future locations with Architectural Plans and other reference data prior to installation.  Check for adequacy and non-interference with other equipment.

B. Install LED engines in each luminaire if not factory installed.

C. Fasten luminaire to indicate structural supports.

D. Manufactured poles shall be lifted and supported during manufacturing, stockpiling, transporting and erection operations only at the points shown on the shop drawings.

E. Transportation, site handling, and erection shall be performed with acceptable equipment and methods, and by qualified personnel.

F. Upon completion of the installation, the luminaires and lighting equipment must be in first class operating order and free from defects in condition and finish.  At time of final inspection, all luminaires and equipment must be fully lamped, and be complete with required lenses of diffusers, reflectors, side panels, louvers or other components necessary for the functioning of the luminaires. Luminaires and equipment: clean and free from dust, plaster or paint spots.  Any reflectors, lenses, diffusers, side panels or other parts damaged prior to the final inspection must be replaced by the Contractor.

G. Housings installed directly in concrete: fabricated of hot dip galvanized steel or cast aluminum. Where cast aluminum housings are used, provide two coats of asphaltum paint prior to installation.

H. Provide 1/8-inch thick x 2-inch diameter solid neoprene grommets at every mounting point for all luminaires surface mounted to concrete structure to prevent direct contact of housing to concrete.

I. Adjust all directional luminaires to obtain the most uniform distribution.  Orient all similar luminaires consistently.  Coordinate luminaires with speakers, air grilles, pipes and ductwork.

J. Following construction of poles and any ancillary construction the surrounding area shall be restored to its original condition or better to the satisfaction of the owner.

K. Provide all necessary hangers and mounting accessories for a complete installation.

3.2 ADJUSTMENT

A. After the installation of luminaires is completed, adjust luminaires after dark under the supervision of the Project Consultant at no additional cost to the Owner.

B. Upon the completion of the installation of all luminaires, turn on for a continuous period of 48 hours and during that time; replace any burned-out lamps, defective ballasts or fuses, etc.
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