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*** Please understand that you are responsible for the accuracy, application and use of all final project specifications, including any guide specifications as provided by Nextek Power Systems. ***
NEXTEK POWER SYSTEMS SHALL NOT BE LIABLE FOR ANY DAMAGES ARISING OUT OF THE USE OF ANY OF ITS GUIDE SPECIFICATIONS.
NOTE: IT IS CUSTOMARY AND EXPECTED THAT THIS SECTION SHALL RECEIVE SIGNIFCANT EDITING TO MATCH DESIGN PROFESSIONALS IN HOUSE STANDARDS, COORDINATE SPECIFIC DATA FROM OTHER 24V DC PRODUCT LIGHTING, DEVICE AND CONTROLS MANUFACTURER’S OR TO TAILOR TO LOCAL MARKET CONDITIONS.  THE NEXTEK POWER SYSTEMS PRODUCTS DESCRIBED HEREIN PERTAIN PRIMARILY TO DC BALLASTS AND DC FANS.
SECTION 26 6224
[[[Coord Sect. No. W/ Other Sections ]]]
24V DC LIGHTING, DEVICES AND CONTROLS
PART 1  GENERAL

1.01
SECTION INCLUDES

A.
DC luminaires.

B.
DC Ballasts.

C.
Lamps.

D.
DC Fans
E.
DC Controls

1.02
RELATED REQUIREMENTS  [[[Coord Sect. No. W/ Other Sections ]]]
A.
Section 26 6024 24V DC Power Distribution Systems
B.
Section 26 6124 24V DC Building Wire and Cable
C.
Section 09 5113 Acoustical Panel Ceilings With DC-Power Suspension Systems

1.03
REFERENCE STANDARDS 
A. All 24 volt DC lighting fixtures, ballasts and devices shall be registered or submitted for registration with the EMerge Alliance, (www.emergealliance.org) and shall be selected and designed to achieve the performance and features as defined in the ‘EMerge Alliance Standard’.
B. All DC luminaires, ballasts and devices shall be manufactured and installed to comply with the following applicable standards:

1. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008.

2. NEC Article 410.134 – Direct Current Equipment
3. NFPA 101 – Life Safety Code - National Fire Protection Association; 2009.

4. ANSI C82.11 - American National Standard for Lamp Ballasts - High Frequency Fluorescent Lamp Ballasts - Supplements; Consolidated-2002.

5. IESNA LM-63 - ANSI Approved Standard File Format for Electronic Transfer of Photometric Data and Related Information; 2002.

6. NECA 1 - Standard for Good Workmanship in Electrical Contracting; National Electrical Contractors Association; 2006.

7. NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems; National Electrical Contractors Association; 2006.

8. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems; National Electrical Contractors Association; 2006.

9. NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic Fluorescent Ballasts; National Electrical Manufacturers Association; 2004.

10. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility; National Electrical Manufacturers Association; 2006.

11. UL 924 - Emergency Lighting and Power Equipment; Current Edition, Including All Revisions.

12. UL 935 - Fluorescent-Lamp Ballasts; Current Edition, Including All Revisions.

13. UL 1598 - Luminaires; Current Edition, Including All Revisions.

14. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition, Including All Revisions.

15. Provide products complying with Federal Energy Management Program (FEMP) requirements.

1.04
ADMINISTRATIVE REQUIREMENTS

A.
Coordination:
1. All EMerge Registered DC components and equipment is intended to work together to form a System as defined in the EMerge Standard. All components shall be installed and coordinated with one another to achieve the overall system function as intended.

2. Coordinate installation of luminaires with mounting surfaces installed under other sections or by others. Coordinate work with placement of supports, anchors, etc. required for mounting. Coordinate compatibility of luminaires and associated trims with mounting surfaces at installed locations.

3. Coordinate placement of luminaires with structural members, ductwork, piping, equipment, diffusers, fire suppression system components, and other potential conflicts installed under other sections or by others.

4. Coordinate placement of exit signs with furniture, equipment, signage or other potential obstructions to visibility installed under other sections or by others.

5. Notify DESIGN PROFESSIONAL  of any conflicts or deviations from contract documents to obtain direction prior to proceeding with work.

1.05
SUBMITTALS

A.
Coordinate submittal procedures with other project specifications and General Requirements as required.
B.
Shop Drawings:

1.
Prior to shop drawing submittal:

a.
Verify ceiling types on architectural reflected ceiling plans for proper installation of trims.

b.
Verify wall switching on lighting plans for proper types of options required on fixtures.

2.
Indicate dimensions and components for each luminaire that are not a standard product of manufacturer.

3.
Provide photometric calculations where luminaires are proposed for substitution upon request.

4.
Wattage.
C.
Product Data:  Provide manufacturer's standard catalog pages and data sheets including detailed information on luminaire construction, dimensions, ratings, finishes, mounting requirements, listings, service conditions, photometric performance, installed accessories, and ceiling compatibility; include model number nomenclature clearly marked with proposed features.

1.
Provide electronic files of photometric data certified by a National Voluntary Laboratory Accreditation Program (NVLAP) lab or independent testing agency in IESNA LM-63 standard format upon request.

2.
Ballasts:

a.
Include wiring diagrams and list of compatible lamp configurations.

b.
For each fixture requiring a ballast or driver, provide a ballast cut sheet identifying the electrical characteristics required.

3.
Lamps:  Include rated life, color temperature, color rendering index (CRI), and initial and mean lumen output.

4.
Fluorescent Emergency Power Supply Unit:  Include list of compatible lamp configurations and associated lumen output.

5.
Air Handling Luminaires:  Include air handling performance data.

D.
Samples: (when specifically requested)
1.
Provide one sample(s) of each specified luminaire where indicated.

2.
Provide one sample(s) of each custom luminaire.

3.
Provide one sample(s) of each luminaire proposed for substitution upon request.

4.
Provide one sample(s) of each product finish illustrating color and texture upon request.

E.
Contractor shall confirm that luminaires, ballasts and controls are all compatible for intended operations.  Controls shall be EMerge Registered.
F.
Field Quality Control Reports.

G.
Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use stipulated by product testing agency.  Include instructions for storage, handling, protection, examination, preparation, and installation of product.

H.
Operation and Maintenance Data:  Instructions for each product including information on replacement parts.

I.
Maintenance Materials:  Furnish following for OWNER 's use in maintenance of project.

1.
Extra Lenses and Louvers:  Two percent of total quantity installed for each type, but not less than one of each type.

2.
Extra Lamps:  Ten percent of total quantity installed for each type, but not less than two of each type.

3.
Extra Ballasts:  Two percent of total quantity installed for each type, but not less than one of each type.

J.
Project Record Documents:  Record actual connections and locations of luminaires and any associated remote components.

1.06
QUALITY ASSURANCE

A.
Conform to requirements of NFPA 70, The National Electrical Code, 2011 Edition
B.
Maintain at project site a copy of each referenced document that prescribes execution requirements.

C.
Manufacturer Qualifications:  Company specializing in manufacturing products specified in this section with minimum three years documented experience.

1.07
DELIVERY, STORAGE, AND PROTECTION

A.
Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting), NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions.
B.
Keep products in original manufacturer's packaging and protect from damage until ready for installation.

1.08
FIELD CONDITIONS

A.
Maintain field conditions within manufacturers required service conditions during and after installation.

1.09
WARRANTY

A.
All products as specified shall have a minimum of a one year manufacturer’s warranty against defects unless otherwise noted.  Certain devices shall have additional warranty terms and provisions as defined herein.
PART 2  PRODUCTS

2.01
LUMINAIRE TYPES

A.
Furnish products as indicated in Fixture Schedule included on the drawings.
2.02
LUMINAIRES

A.
 All 24 volt DC luminaires shall be EMerge Registered.  Acceptable manufacturers include but may not be limited to:
1. Cooper Lighting

2. Focal Point
3. Acuity Brands

4. Philips

5. Lunera

B.
Provide products listed and classified by Underwriters Laboratories Inc. as suitable for purpose specified and indicated.

C.
Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets, ballasts, reflectors, lenses, housings and other components required to position, energize and protect lamp and distribute light.
D.
Unless specifically indicated to be excluded, provide required conduit, boxes, wiring, connectors, hardware, supports, trims, accessories, etc. as necessary for complete operating system.
E.
Provide products suitable to withstand normal handling, installation, and service without damage, distortion, corrosion, fading, discoloring, etc.

F.
Ballasts shall have internal input fuse protection.
G.
Recessed Luminaires:

1.
Luminaires Recessed in Insulated Ceilings:  Listed and labeled as IC-rated, suitable for direct contact with insulation and combustible materials.

2.
Luminaires Recessed in Sloped Ceilings:  Provide suitable sloped ceiling adapters.

3.
Air-Handling Recessed Fluorescent Luminaires:  Suitable for air supply/return, heat removal, or combination as indicated.

a.
Luminaires for Air Supply/Return:  Provide air control blades where indicated.

b.
Luminaires for Heat Removal:  Provide heat removal dampers where indicated.

H.
Fluorescent Luminaires:
1.
Provide ballast disconnecting means complying with NFPA 70 where required.

2.
Fluorescent Luminaires Controlled by Occupancy Sensors:  Provide programmed start ballasts.

3.
Fluorescent Luminaires Controlled by Multi-Level Switching options:  Where called for on the drawings, provide ballast and switching configurations to illuminate different levels of lighting as follows.

2 Lamps:
Provide 2 single lamp ballasts switched separately (50% / 100%)

3 Lamps
Provide 1 single lamp ballast and 1 two lamp ballast.  Switch the ballasts independently to achieve following functions: one lamp, two lamps, three lamps (33% / 66% / 100%)

4 Lamps 
Provide 2 two lamp ballasts switched separately (50% / 100%)
6 Lamps
Provide 3 two lamp ballasts switched separately (33% / 66% / 100%)

4.
Surface-mounted.

a.
Minimum 22 gauge electroplated, zinc coated steel, bonderized for paint adhesion and rust prevention.

b.
Fixture body and door frame painted after fabrication.

c.
Baked-on white enamel paint finish, 1.4 to 1.7 mil thick with minimum reflection factor of 89 percent.

d.
Design door frames and lens/louver assemblies to allow complete removal for cleaning.

e.
Gasketing or construction to prevent light leaks around trim and doors.

f.
Corrosion-resistant finish for door latch.

5.
Recessed.

a.
In ceilings, same dimensions as tiles they replace.

b.
In metal pan and lay-in type ceilings, no flanges.

c.
In other types of ceilings, flanges covering joints between fixtures and ceiling.

d.
In plaster ceilings, furnish suitable plaster frames.

e.
Design for individual or continuous mounting in ceiling.

f.
Adjustable wing type hangers.

g.
Clips identified for use with tee-bar ceiling framing.

h.
Provide grid frames for recessed luminaires located in metal pan and lay-in ceilings.

i.
Provide flanges for recessed luminaires located in drywall or other types of ceilings.

j.
Provide plaster frames for recessed luminaires located in plaster ceilings.

I.
LED Luminaires:  Listed and labeled as complying with UL 8750.

J.
Track Lighting Systems:  Provide track compatible with specified track heads, with all connectors, power feed fittings, dead ends, hangers and canopies as necessary to complete installation.

K.
Luminaires Mounted in Continuous Rows:  Provide quantity of units required for length indicated, with all accessories required for joining and aligning.

L.
24vdc Luminaires that are powered by Class II wiring shall be fitted with appropriate connectors to mate with the 24vdc cables as provided.  Coordinate specific connectors with cable manufacturer.
2.03
DC BALLASTS

A.
Manufacturers:  Nextek Power Systems, (www.nextekpower.com)
B.
All Ballasts:
1.
Comply with latest version of the following:

a. Underwriters Laboratory (UL935), Class P, Type 1, (outdoor listed unless otherwise noted).

b. FCC CFR 47, Part 18 Non-Consumer Equipment, Class A for EMI (conducted) and RFI (radiated) limits

c. ANSI C82.11
2.
Ballasts shall not contain any polychlorinated biphenyls (PCBs), asbestos fibers, lead-based compounds other than electrical solder, volatile or flame-supporting compounds or liquids. Ballasts shall conform to all applicable RoHS standards.
3.
Minimum Efficiency/Efficacy:  Provide ballasts complying with current applicable federal and state ballast efficiency/efficacy standards.
4.
Furnish products as indicated in Fixture Schedule included on the Drawings.

C.
Electronic DC Fluorescent Ballasts:
1.
All DC ballasts shall perform within the following performance criteria.
a.
Inrush Current:  Shall be less than 40a. max for a 50 uS duration and shall not exceed peak currents specified in NEMA 410.
b.
Input Voltage:  Suitable for operation at voltage of connected source, with variation tolerance of plus or minus 5 percent steady state across appropriate DC voltages of 380vdc, 48vdc or 24vdc.
c.
Ballast Factor:  Normal ballast factor between 0.75 and 1.20, unless otherwise indicated.  Where multiple ballasts are fitted into a common Luminaire, the BF difference between ballasts shall not exceed 15%.
d.
Thermal Protection:  Listed and labeled as UL Class P, Type I, with automatic reset for integral thermal protectors.

e.
Sound Rating:  Class A, suitable for average ambient noise level of 20 to 24 decibels.

f.
Lamp Compatibility:  Specifically designed for use with the specified lamp, with no visible flicker.

g.
Lamp Operating Frequency:  Greater than 20 kHz, except as specified below.

1)
Do not operate lamp(s) within the frequencies from 30 kHz through 40 kHz in order to avoid interference with infrared devices.

h.
Electromagnetic Interference/Radio Frequency Interference (EMI/RFI) Limits:  Comply with or exceed FCC requirements of CFR, Title 47, Part 18, for Class A, non-consumer application.

i.
Lamp Current Crest Factor, (LCCF): Not greater than 1.7.

j.
Lamp Wiring Method:

1)
Instant Start Ballasts:  Parallel wired.

2)
Rapid Start Ballasts:  Series wired.

3)
Programmed Start Ballasts:  Provide parallel or series/parallel wired where available; otherwise series wired is acceptable.

k.
Provide automatic restart capability to restart replaced lamp(s) without requiring resetting of power.

l.
Provide lamp striation reduction circuitry where indicated.

m.
DC ballasts shall provide minimum of 50,000 starts.

n.
Ballast Marking:  Include wiring diagrams with lamp connections.

o.
Provide Independent Lamp Operation (ILO) to allow remaining lamps to maintain full light output when one or more lamps fail.
p.
Ballasts shall have End-Of-Life, (EOL), protection circuitry.

q.
Case construction shall meet all plenum rating requirements.

r.
Tolerate sustained open circuit and short circuit output conditions without damage.
2.
Non-Dimming Fluorescent Ballasts:
a.
Lamp Starting Method:

1)
T8 Lamp Ballasts:  
Instant start where lamps are seldom cycled on or off
Program start where lamps may be cycled on or off more than 2 times per day.
3)
Compact Fluorescent Lamp Ballasts:  Programmed start unless otherwise indicated

b.
Warranty: Non-Dimming Ballasts shall have a 2 year minimum manufacturer’s warranty against defects.

3.
Dimming Fluorescent Ballasts:
a.
Dimming Range:  Continuous dimming from 100 percent to 10 percent relative light output, without flicker and with even tracking across multiple lamps. Dimming shall conform to ILDA standards for 0-10v operation.
b.
Fully compatible with wired and wireless dimming controls including but not limited to switching, occupancy sensors, daylight sensors, etc. (Coordinate with DC Device Controls specification section).

c.
Programmed start unless otherwise indicated.

d.
Minimum Lamp starting temperature: 0 degrees F, unless noted otherwise.

e.
Dimmed Lamp Starting: Capable of starting lamp(s) at any dimmed present without transitioning first to full light output.
2.04
FLUORESCENT EMERGENCY BALLAST (Single Lamp operation)
A.
The single lamp Fluorescent Emergency Ballast as provided within the DC Lighting family of products as specified herein shall consist of a fluorescent luminaire that is configured to include a DC Emergency ballast device that consists of a self-contained battery and certain complementary ballast electronics that are specifically designed to connect to and work integrally with a compatible DC ballast. The Emergency Ballast is designed to only activate when there is an interruption of DC power connected to the standard ballast. This constant DC power design is the common operation for the Power Server Module. The Emergency Ballast may be used with a two lamp ballast, but wired so as to only energize a single lamp during Emergency use.  In no cases can a single lamp Emergency Ballast power two lamps.
B.
The DC Emergency Lighting Unit is not directly connected to and shall not detect or activate upon any service interruption with any direct AC power source. 
C.
Provide accessible and visible test switch with power indicator light to display charge, test, and diagnostic status and to manually activate emergency operation.

D
Provide low-voltage disconnect to prevent battery damage from deep discharge.
E.
Operation:  Upon interruption of normal DC power source, solid-state control automatically switches connected lamp(s) to the fluorescent emergency power supply for minimum of 90 minutes of rated emergency illumination, and automatically recharges battery upon restoration of normal power source.

F.
Battery:  Sealed maintenance-free, high-temperature nickel cadmium.

G.
Emergency Illumination Output per lamp: 
1.
Single F25T8 Lamp:  
625 Lumens
2.
Single F32T8 Lamp:  
650 Lumens

3.
Single FT40BX Lamp:  
625 Lumens

4.
Single F24T5HO Lamp:  
425 Lumens

5.
Single F54T5HO Lamp:  
800 Lumens

6.
Single F28T5 Lamp:  
775 Lumens

1.
Single F21T5 Lamp:  
475 Lumens

Note: Luminaires may be configured with multiple lamp / ballast devices to achieve higher lumen output per Luminaire. 
H.
Operating Temperature:  From 32 degrees F to 122 degrees F unless otherwise indicated or required for the installed location.

J.
Charger: Provide integral charging unit to provide electronically controlled constant current to keep battery charged.  Charger shall automatically re-charge battery in the event of a battery discharge.
K.
Warranty:  DC Emergency Ballasts and battery shall have a 5 year, limited manufacturer’s warranty against defects.
2.05
LAMPS  
A.
Furnish products as indicated in Fixture Schedule included on Drawings.

B.
All Lamps:

1.
Unless explicitly excluded, provide new, compatible, operable lamps in each luminaire.

2.
Verify compatibility of specified lamps with luminaires and ballasts to be installed. Where lamps are not specified, provide lamps per luminaire manufacturer's recommendations.

3.
Minimum Efficiency:  Provide lamps complying with all current applicable federal and state lamp efficiency standards.

4.
Color Temperature Consistency:  Unless otherwise indicated, for each type of lamp furnish products which are consistent in perceived color temperature. Replace lamps that are determined by the Design Professional to be inconsistent in perceived color temperature. 
5.
Low Mercury Content:  Provide lamps that pass the EPA Toxicity Characteristic Leaching Procedure (TCLP) test for characteristic hazardous waste.

6.
Average Rated Life:  Not less than 10,000 hours for an operating cycle of three hours per start.

7.
Lamp shape and base, as indicated on drawings.

8.
Meets Federal minimum for efficiency standards.

9.
EPA Toxicity Characteristic Leaching Procedure (TCLP) compliant.

10.
Lumen maintenance, 90 percent at 40 percent rated life.

11.
Color Rendering Index (CRI), as indicated on drawings.

12.
Correlated Color Temperature (CCT), as indicated on drawings or by Design Professional.

2.06
LUMINAIRE ACCESSORIES

A.
Stems for Suspended Luminaires:  Steel tubing, minimum 1/2" size, factory finished to match luminaire or field-painted as directed.

B.
Threaded Rods for Suspended Luminaires:  Zinc-plated steel, minimum 1/4" size, field-painted as directed.
C.
Provide accessory plaster frames for luminaires recessed in plaster ceilings.

D.
Tube Guards for Linear Fluorescent Lamps:  Provide clear virgin polycarbonate sleeves with endcaps where indicated.

2.07
DC CEILING FANS

A.
Manufacturer:  Nextek Fanworks 

1.
Models shall include but not be limited to:

a.
42” ‘Vari-Fan’ 4 or 5 blade configuration – (Indoor model)

b.
60” ‘Vari-Cyclone’ – 3-blade  – (Indoor / Outdoor model)

c.
60” ‘Vari-Cyclone’ – 4-blade – (Indoor / Outdoor model)

c.
12/24V Fanworks Speed Controller

B.
Nextek Fanworks DC-powered ceiling fans  shall operate on either 12vdc or 24vdc power.  Vari-Fan uses standard flat blades.  Vari-Cyclone models use Gossamer Wind Technology ™

C.
Speed Control: Nextek Fanworks DC-powered ceiling fans accommodate wired  Nextek Speed Control that will provide an adjustable 12vdc to 28vdc output from an input of 11vdc to 24vdc.  Control has an ‘on / off’ and direction reversing controls.  (Note:  reversing not recommended with Vari-Cyclone models).  Control unit shall fit within a single gang electrical box.

D.
Nextek Fanworks DC-powered ceiling fans are powered by a permanent magnet, TENV, (totally enclosed non-ventilated) motor with long life brushes.

E.
Air Flow:

1. Vari-Fan: 5 blade @ 12vdc – 1,500 cfm / @ 24vdc – 2,700 cfm.

2. Vari-Cyclone: 3 blade @ 12vdc – 1,476 cfm / @ 24vdc – 3,925 cfm



(Using Gossamer Wind Technology™ fan blades)
F.
Nextek Fanworks DC-powered ceiling fans and Speed Control must be installed per manufactures on-line installation manual.

G.
Warranty: Nextek Fanworks DC-powered ceiling fans shall have a limited manufacturer’s warranty for 1 year.
2.08
DC CONTROLS

A.
Manufacturers:
1.
OSRAM Sylvania (EnOcean standard)
2.
Crestron (ZigBee standard)
3.
Leviton

4.
Nextek Fanworks (fans only)

B.
Intent: The EMerge Standard provides for a wide variety of flexible, scalable and powerful wireless and wired control and monitoring options. Since each arrangement and use of DC light fixtures, devices and controls is unique to every project, a single form of control specification is not practical. Each control application shall be based on utilizing an assortment of two-way transmit and receive devices that are EMerge registered and have been designed to interface with EMerge registered Power Server Modules and Luminaires to form a dynamic and complete control solution.  The devices that provide the assorted functions to satisfy the control criteria desired shall be defined via performance descriptions for each device as defined on the drawings. For convenience, specific make and model of device may be provided, however, comparable EMerge registered alternate make and model devices may be considered.
C.
Luminaire, (ballast) Control Performance Description: The 24V DC ballasts installed within 24V DC Luminaires, shall have connections that support 0-10V dimming when connected to a compliant dimming control device per ILDA standards, unless noted otherwise. Each Luminaire, (which may contain multiple ballasts, can be fitted with one or more wired or wireless receivers to control each ballast or multiple ballasts simultaneously, depending on the level of control desired.  The wired or wireless control transmit device can be mounted or remain unattached for convenience.  The wired or wireless system may also be controlled by a master wireless transmitter that would override or supplement local control.  
D.
DC Power Server Module Control Performance Description: There are two primary purposes for control of a PSM:
1. Control of certain features of each output channel

2. Monitor and control of overall system performance through computer controlled software.

Each PSM shall include a USB communication dongle that shall allow for wireless interface of all primary system components via software interface.  

C. DC Fans Performance Description: The primary control of DC fans shall include:
1. On / Off

2. Variable Speed

3. Reverse Direction

Wired or wireless transmit and receive devices shall be mated to achieve defined performance.  As with Luminaires, controllers can be arranged to control each fan independently or in a multiple device arrangement.
F.
To provide specific performance criteria of transmit and control devices for Luminaires and Power Server Modules, a Control Schedule will be provided on the drawings.
PART 3  EXECUTION

3.01
EXAMINATION

A.
Verify that field measurements are as shown on the drawings.

B.
Verify that outlet boxes are installed in proper locations and at proper mounting heights and are properly sized to accommodate conductors in accordance with NFPA 70.

C.
Verify that suitable support frames are installed where required.

D.
Verify that branch circuit wiring installation is completed, tested, and ready for connection to luminaires.

E.
Verify that conditions are satisfactory for installation prior to starting work.

3.02
PREPARATION

A.
Provide extension rings to bring outlet boxes flush with finished surface.

B.
Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03
INSTALLATION

A.
Coordinate locations of outlet boxes for installation of luminaires provided under this section.

B.
Install products according to manufacturer's instructions.

C.
Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 1 (general workmanship), NECA 500 (commercial lighting), and NECA 502 (industrial lighting).

D.
Install luminaires plumb and square and aligned with building lines and with adjacent luminaires.

E.
Suspended Ceiling Mounted Luminaires:

1.
Do not use ceiling tiles to bear weight of luminaires.

2.
Do not use ceiling support system to bear weight of luminaires unless ceiling support system is certified as suitable to do so.

3.
Secure surface-mounted and recessed luminaires to ceiling support channels or framing members or to building structure.

4.
Secure pendant-mounted luminaires to building structure where required if ceiling grid is not rated for such structural attachment.
5.
Secure lay-in luminaires to ceiling support channels using listed safety clips at four corners.

6.
In addition to ceiling support wires, provide two galvanized steel safety wire(s), minimum 12 gauge, connected from opposing corners of each recessed luminaire to building structure.

7.
See appropriate Division 9 section where suspended grid ceiling is specified for additional requirements.

F.
Recessed Luminaires:

1.
Install trims tight to mounting surface with no visible light leakage.

2.
Non-IC Rated Luminaires:  Maintain required separation from insulation and combustible materials according to listing.

3.
Luminaires Recessed in Fire-Rated Ceilings:  Install using accessories and firestopping materials to meet regulatory requirements for fire rating.
G.
Suspended Luminaires:

1.
Unless otherwise indicated, specified mounting heights are to bottom of luminaire.

2.
Install using the suspension method indicated, with support lengths and accessories as required for specified mounting height.

3.
Provide minimum of two supports for each luminaire equal to or exceeding 4 feet in length, with no more than 4 feet between supports.

4.
Install canopies tight to mounting surface.

5.
Unless otherwise indicated, support pendants from swivel hangers.

H.
Wall-Mounted Luminaires:  Unless otherwise indicated, specified mounting heights are to center of luminaire.

I.
Seismic requirements.

1.
Provide seismic bracing for all supported items in accordance with Section 01 4100 - Regulatory Requirements.

2.
Chain hung fixtures shall be installed so as not to damage adjacent emergency, critical, and life safety systems during a seismic event.

3.
Pendant hung fixtures shall be installed so that the pendant shall not be permanently damaged or deformed during a seismic event.

4.
Support fixtures larger than 2 by 4 feet in size independent of ceiling framing.

J.
Support luminaires independent of ceiling framing.

K.
Install surface mounted luminaires, emergency lighting units, exit signs, and remote light heads plumb and adjust to align with building lines and with each other.  Support from building steel, masonry block, or reinforced drywall partitions. Secure to prevent movement.

L.
Install a minimum of four adjustable wing type hangers for each four foot unit to secure non lay-in type recessed luminaires.

M.
Provide grid frames for recessed luminaires located in metal pan and lay-in ceilings.

N.
Provide flanges for recessed luminaires located in drywall or other types of ceilings.

O.
Provide plaster frames for recessed luminaires located in plaster ceilings.

P.
Install wall mounted luminaires, emergency lighting units, remote light heads, and exit signs at height as indicated on Drawings.

Q.
Install accessories furnished with each luminaire.

R.
Bond products and metal accessories to branch circuit equipment grounding conductor.

S.
Air Handling Luminaires:  Interface with air handling accessories furnished and installed by Mechanical trades 
T.
Fluorescent Luminaires Controlled by Dual-Level Switching:  Connect such that each switch controls the same corresponding lamps in each luminaire.

U.
Fluorescent Emergency Ballast Units:

1.
For field-installed units, install inside luminaire unless otherwise indicated. Where installation inside luminaire is not possible, install on top of luminaire.

2.
Unless otherwise indicated, connect unit to a source that provides constant DC power from same circuit feeding normal ballast(s) in luminaire. Bypass local switches, contactors, or other lighting controls.

3.
In all cases, DC power shall not be interrupted during normal daily operations.

V.
Remote Ballasts:  Install in accessible location as indicated or as required to complete installation, using conductors per manufacturer's recommendations not exceeding manufacturer's recommended maximum conductor length to luminaire or lamps.
W.
Install lamps in each luminaire.

X.
Lamp Burn-In:  Operate lamps at full output for prescribed period per manufacturer's recommendations prior to use with any dimming controls. Replace lamps that fail prematurely due to improper lamp burn-in.

Y.
In seismically sensitive locations, all Luminaires shall be structurally attached and electrically connected to conform to governing codes and standards for that region.

3.04
FIELD QUALITY CONTROL

A.
Coordinate Quality Control with other applicable provisions of these specifications.
B.
Inspect each product for damage and defects.

C.
Perform field inspection to confirm complete and proper installation of all materials and devices.

D.
Operate each luminaire after installation and connection to verify proper operation.

E.
Test self-powered exit signs, emergency lighting units, and fluorescent emergency power supply units to verify proper operation upon loss of normal power supply.

F.
Correct wiring deficiencies and repair or replace damaged or defective products. Repair or replace excessively noisy ballasts as determined by DESIGN PROFESSIONAL.

3.05
ADJUSTING

A.
Aim and position adjustable luminaires to achieve desired illumination as indicated or as directed by DESIGN PROFESSIONAL . Secure locking fittings in place.

B.
Aim and position adjustable emergency lighting unit lamps to achieve optimum illumination of egress path as required or as directed by DESIGN PROFESSIONAL or authority having jurisdiction.

C.
Air-Handling Luminaires with Air Control Blades or Heat Removal Dampers:  Adjust as indicated or as required for proper airflow as directed by DESIGN PROFESSIONAL.

D.
Exit Signs with Field-Selectable Directional Arrows:  Set as indicated or as required to properly designate egress path as directed by DESIGN PROFESSIONAL or authority having jurisdiction.

3.06
CLEANING

A.
Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting), and manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and restore finishes to match original factory finish.

3.07
CLOSEOUT ACTIVITIES

A.
Provide all operational manuals, maintenance, warranty and appropriate documentation for all installed components.

B.
Provide operational Training of special devices where required.

C.
Demonstration:  Demonstrate proper operation of luminaires to DESIGN PROFESSIONAL, and correct deficiencies or make adjustments as directed.

D.
Just prior to Substantial Completion, replace all lamps that have failed.

3.08
PROTECTION

A.
Protect installed luminaires from subsequent construction operations.


END OF SECTION
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DRAFT NEXTEK SPEC 

DC LIGHTING

ALBERT KAHN ASSOCIATES, INC.
26 7000  - 1
DC LIGHTING, DEVICES AND CONTROLS  [[[Coord Sect. No. W/ Other Sections ]]]
26 6224  - 11

