PROIECT #529-12-102 Butl er VAMC

SECTION 26 51 00
I NTERI OR LI GHTI NG

PART 1 - GENERAL

1.1 DESCRI PTI ON:
This section specifies the furnishing, installation and connection of
the interior lighting systens.

1.2 RELATED WORK

B. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Cener al
requi renents that are comon to nore than one section of Division 26.

C. Section 26 05 21, LOWVOLTAGE ELECTRI CAL POAER CONDUCTORS AND CABLES
(600 VOLTS AND BELOW : Cables and wiri ng.

D. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:

Requi renments for personnel safety and to provide a | ow i mpedance path to
ground for possible ground fault currents.

E. Section 26 27 26, WRING DEVICES: Wring devices used for control of the
[ighting systenmns.

1.3 QUALITY ASSURANCE
Ref er to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUI REMENTS
FOR ELECTRI CAL | NSTALLATI ONS.

1.4 SUBM TTALS

A. I n accordance with Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL
| NSTALLATI ONS, submit the follow ng:

B. Product Data: For each type of lighting fixture (lum naire) designated
on the LIGHTI NG FI XTURE SCHEDULE, arranged in order of fixture
designation, submit the follow ng information.

1. Material and construction details include information on housing,
optics system and | ens/diffuser.
Physi cal di mensi ons and descri pti on.
Wring schematic and connection di agram
Installation details.
Energy efficiency data.

© 0k wDn

Phot onetric data based on | aboratory tests conmplying with | ESNA
Li ghti ng Measurenents, testing and cal cul ati on gui des.
7. Lamp data including [unen output (initial and nean), color rendition
index (CRl), rated life (hours) and col or tenperature (degrees
Kel vin).
8. Ballast data including ballast type, starting nethod, ambient
tenmperature, ballast factor, sound rating, systemwatts and total
har moni ¢ distortion (THD).
C. Manual s:
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1. Submit, sinultaneously with the shop draw ngs conpani on copi es of
conpl et e mai nt enance and operating manual s including technical data
sheets, and information for ordering replacenent parts.

2. Two weeks prior to the final inspection, submit four copies of the
final updated nai ntenance and operating nanual s, including any
changes, to the Resident Engineer/COTR.

D. Certifications:

1. Two weeks prior to final inspection, submit four copies of the
followi ng certifications to the Resident Engi neer/COIR
a. Certification by the Contractor that the equi pnent has been

properly installed, adjusted, and tested.
1.5 APPLI CABLE PUBLI CATI ONS

A. Publications listed below (including amendnents, addenda, revi sions,
suppl enents, and errata) forma part of this specification to the extent
ref erenced. Publications are referenced in the text by designation only.

B. Institute of Electrical and El ectronic Engi neers (|EEE):
C62.41-91 .............. Gui de on the Surge Environment in Low Voltage

(1000V and |l ess) AC Power Circuits
C. National Fire Protection Association (NFPA):

70 o Nati onal El ectrical Code (NEC)
101 .. Life Safety Code
D. National Electrical Mnufacturer's Association (NEMA):

C82.1-97 ... .. ... Bal | asts for Fluorescent Lanmps - Specifications

C82.2-02 ........ ..., Met hod of Measurenment of Fluorescent Lanp
Bal | asts

C82.4-02 ............... Bal | asts for High-Intensity-Di scharge and Low
Pressure Sodi um Lanps

C82.11-02 .............. Hi gh Frequency Fl uorescent Lanp Ballasts

E. Underwriters Laboratories, Inc. (UL):

496-96 ... ... Edi son- Base Lanphol ders

542-99 ... ... oL Lanphol ders, Starters, and Starter Holders for
Fl uorescent Lanps

844-95 . ... ... L. Electric Lighting Fixtures for Use in Hazardous
(A assified) Locations

924-95 .. ... Emer gency Lighting and Power Equi pnent

935-01 ........ .. Fl uorescent - Lanp Bal |l asts

1029-94 ... .. ... Hi gh-1ntensity-Di scharge Lanp Ball asts

1029A-06. . ... ... ... ... Ignitors and Related Auxiliaries for H D Lanmp
Bal | asts

1598-00 ................ Lumi naires

1574-04. ... ... ... .. ..., Standard for Track Lighting Systens
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2108-04......... ... . ... Standard for Low Voltage Lighting Systens

8750-08................. Light Emtting D ode (LED) Light Sources for Use
in Lighting Products

Federal Conmuni cati ons Commi ssion (FCC):

Code of Federal Regulations (CFR), Title 47, Part 18

PART 2 - PRODUCTS
2.1 LI GHTI NG FI XTURES (LUM NAI RES)

A

Shall be in accordance with NFPA 70 and UL 1598, as shown on draw ngs,

and as specifi ed.

Sheet Metal :

1. Shall be forned to prevent warping and saggi ng. Housing, trim and
lens frame shall be true, straight (unless intentionally curved) and
parall el to each other as designed.

2. Wreways and fittings shall be free of burrs and sharp edges and
shal | accommpdate internal and branch circuit wiring wthout damage
to the wring.

3. Wien installed, any exposed fixture housing surface, trimframe, door
frame and lens frame shall be free of light |eaks; |ens doors shal
close in a light tight manner

4. Hinged door closure frames shall operate snoothly wi thout binding
when the fixture is in the installed position, |atches shall function
easily by finger action w thout the use of tools.

Bal | asts shall be serviceable while the fixture is inits normally

installed position, and shall not be mounted to renovable reflectors or

Wi reway covers unless so specified.

Lanp Sockets:

1. Fluorescent: Lanphol der contacts shall be the biting edge type or
phosphorous-bronze with silver flash contact surface type and shal
conformto the applicable requirenents of UL 542. Lanp hol ders for
bi -pin lamps shall be of the tel escoping conpression type, or of the
single slot entry type requiring a one-quarter turn of the lanp after
i nsertion.

2. High Intensity Discharge (H. 1.D.): Shall have porcel ai n encl osures.

Recessed fixtures nounted in an insulated ceiling shall be listed for

use in insulated ceilings.

Mechani cal Safety: Lighting fixture closures (lens doors, trimframe,

hi nged housi ngs, etc.) shall be retained in a secure manner by captive

screws, chains, captive hinges or fasteners such that they cannot be

accidental ly di sl odged during normal operation or routine maintenance.

Met al Fi ni shes:
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1. The manufacturer shall apply standard finish (unless otherw se
speci fied) over a corrosion resistant prinmer, after cleaning to free
the netal surfaces of rust, grease, dirt and other deposits. Edges of
pre-fini shed sheet metal exposed during forming, stanping or shearing
processes shall be finished in a similar corrosion resistant manner
to match the adjacent surface(s). Fixture finish shall be free of
stains or evidence of rusting, blistering, or flaking, and shall be
applied after fabrication.

2. Interior light reflecting finishes shall be white with not |ess than
85 percent refl ectances, except where otherw se shown on the draw ng.

3. Exterior finishes shall be as shown on the draw ngs.

H Lighting fixtures shall have a specific means for grounding nmetallic
wi reways and housings to an equi prent groundi ng conduct or.

. Light Transmitting Conponents for Fluorescent Fixtures:

1. Shall be 100 percent virgin acrylic.

2. Flat lens panels shall have not less than 1/8 inch [3.2m] of average
t hi ckness. The average thickness shall be determ ned by adding the
maxi mum t hi ckness to the m ni mum unpenetrated thickness and dividi ng
the sum by 2.

3. Unless otherwi se specified, |enses, diffusers and | ouvers shall be
retained firmy in a netal frame by clips or clamping ring in such a
manner as to all ow expansi on and contraction of the | ens without
di stortion or cracking.

K. Conpact fluorescent fixtures shall be manufactured specifically for
conpact fluorescent lanps with ballast integral to the fixture.
Assenbl i es designed to retrofit incandescent fixtures are prohibited
except when specifically indicated for renovation of existing fixtures
(not the lamp). Fixtures shall be designed for |anps as specified.

2.2 BALLASTS

A. Linear Fluorescent Lanp Ballasts: Milti-voltage (120 — 277V) electronic
instant-start type, conmplying with UL 935 and with ANSI C 82.11,
designed for type and quantity of |anps indicated. Ballast shall be
designed for full Iight output unless dimer or bi-level control is
i ndi cated; including the follow ng features:

Lanp end-of-l1ife detection and shutdown circuit (T5 | anmps only).
Automatic lanmp starting after |anp repl acenent.

Sound Rating: Class A

Total Harnonic Distortion Rating: 10 percent or |ess.

Transient Voltage Protection: |EEE C62.41.1 and | EEE C62. 41. 2,
Category A or better.

ok wbd e

6. Operating Frequency: 20 kHz or higher.
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Lanp Current Crest Factor: 1.7 or |ess.
8. Ballast Factor: 0.87 or higher unless otherw se indicated.
9. Power Factor: 0.98 or higher.
C. Compact Fluorescent Lanp Ballasts: Milti-voltage (120 — 277V),
el ectroni c-programred rapid-start type, conmplying with UL 935 and with
ANSI C 82.11, designed for type and quantity of |anps indicated.
Bal | ast shall be designed for full light output unless dinmrer or bi-
| evel control is indicated; including the follow ng features:
1. Lanp end-of-life detection and shutdown circuit.

2. Automatic lanp starting after |anmp repl acenent.

3. Sound Rating: Cass A

4. Total Harmonic Distortion Rating: 10 percent or |ess.

5. Transient Voltage Protection: |EEE C62.41.1 and | EEE C62.41. 2,
Category A or better.

6. Operating Frequency: 20 kHz or higher.

7. Lamp Current Crest Factor: 1.7 or |ess.

8. Ballast Factor: 0.95 or higher unless otherw se indicated.

9. Power Factor: 0.98 or higher.

10. Interference: Comply with 47 CFR 18, Ch. 1, Subpart C, for
[imtations on el ectromagnetic and radi o-frequency interference for
non- consuner equi pnent.

D. Ballasts for high intensity discharge fixtures: Milti-tap voltage (120-
480v) el ectromagnetic ballast for high intensity di scharge | anps.
Conply with ANSI C82.4 and UL 1029. Include the follow ng features
unl ess ot herw se i ndi cat ed:

1. Ballast Circuit: Constant-wattage autotransformer or regulating
hi gh- power -f act or type.

2. Mninum Starting Tenperature: Mnus 22 deg F (Mnus 30 deg C) for
single-1anp ball asts.

3. Rated Anmbient Operating Tenperature: 104 deg F (40 deg C).
Open-circuit operation that will not reduce average life.

5. Low Noi se Ballasts: Manufacturers' standard epoxy-encapsul ated
nodel s designed to mnimze audible fixture noise.

E. Electronic ballast for high intensity discharge netal -halide |anps shall
i nclude the follow ng features unl ess otherw se indicated:

1. Mnimum Starting Tenperature: Mnus 20 deg F (M nus 29 deg Q) for
single-1anp ball asts.

Rat ed Anbi ent Operating Tenperature: 130 deg F (54 deg Q).

Lanp end-of-l1ife detection and shutdown circuit.

Sound Rating: Class A

Total Harnonic Distortion Rating: 20 percent or |ess.

ok wn
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6. Transient Voltage Protection: |EEE C62.41.1 and | EEE C62.41. 2,
Category A or better.

7. Lamp Current Crest Factor: 1.5 or |ess.

Power Factor: 0.90 or higher

Interference: Comply with 47 CFR 18, Ch. 1, Subpart C, for
[imtations on el ectromagnetic and radi o-frequency interference for
non- consumer equi pnent.

10. Protection: Cdass P thermal cut.

2.5 LAMPS
A. Linear and U shaped T5 and T8 Fl uorescent Lanps:

1. Rapid start fluorescent |anps shall conply with ANSI C78.1; and
instant-start |lanmps shall conply with ANSI C78. 3.

2. Chronmacity of fluorescent |anps shall conply with ANSI C78. 376
Except as indicated below, |anps shall be | ow nmercury energy saving
type, have a col or tenperature between 3500° and 4100°K, a Col or
Rendering Index (CRI) of greater than 70, average rated |life of
20,000 hours, and be suitable for use with dimm ng ballasts, unless
otherwi se indicated. Low nmercury |anps shall have passed the EPA
Toxicity Characteristic Leachate Procedure (TCLP) for nercury by
using the | anp sanpl e preparati on procedure described in NEVA LL
1.

b. O her areas as indicated on the draw ngs.
B. Conpact Fl uorescent Lanps:

1. T4, CRI 80 (mnimun), color tenperature 3500 K, and suitable for use

with dimm ng ballasts, unless otherw se indicated.
C. Long Twi n-Tube Fl uorescent Lanps:

1. T5, CRI 80 (mnimun), color tenperature between 3500° and 4100°K

20,000 hours average rated life.
D. High Intensity D scharge Lanps:

1. High-Pressure Sodium Lanps: ANSI Cr78.42, CRI 21 (mininum, color
temperature 1900°K, and average rated life of 24,000 hours, m ninum

2. Pulse-Start, Metal-Halide Lanps: M ninmum CRl 65, and col or

tenperature 4000°K.
3. Ceranmic, Pulse-Start, Metal-Halide Lanps: CRI 80 (minimm, and
col or temnperature 4000°K.
4. Low Pressure Sodium Lanps: ANSI 78.41, CRI 0, and color tenperature
1800°K.
2.9 EXIT LI GHT FI XTURES

A Exit light fixtures shall neet applicable requirements of NFPA 101 and
UL 924.
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Housi ng and Canopy:

1. Shall be nade of die-cast alum num

2. Optional steel housing shall be a mninum 20 gauge thick or
equi val ent strength al um num

3. Steel housing shall have baked enanel over corrosion resistant, matte
bl ack or ivory white primer.

Door frame shall be cast or extruded al um num and hinged with [ atch

Fi ni sh shall be satin or fine-grain brushed al um num

There shall be no radioactive material used in the fixtures.

Fi xtures:

1. Maximum fixture wattage shall be 1 watt or |ess.

2. Inscription panels shall be cast or stamped al um num a nini num of
0.090 inch [2.25m] thick, stenciled with 6 inch [150m] hi gh
letters, baked with red color stable plastic or fiberglass. Lanps
shall be lum nous Light Enitting D odes (LED) nounted in center of
letters on red color stable plastic or fiberglass. The LED shall be
rated mni num 25 years life.

3. Doubl e- Faced Fi xtures: Provide doubl e-faced fixtures where required
or as shown on draw ngs.

4. Directional Arrows: Provide directional arrows as part of the
i nscription panel where required or as shown on drawi ngs. Directiona
arrows shall be the "chevron-type" of simlar size and width as the
letters and nmeet the requirenments of NFPA 101

G Voltages: Refer to Lighting Fixture Schedul e.
PART 3 - EXECUTI ON
3.1 | NSTALLATI ON

A

Installation shall be in accordance with the NEC, manufacturer's

i nstructions and as shown on the draw ngs or specified.

Align, nmount and |l evel the lighting fixtures uniformy

Li ghting Fi xture Supports:

1. Shall provide support for all of the fixtures. Supports may be
anchored to channels of the ceiling construction, to the structura
slab or to structural nenbers within a partition, or above a
suspended cei ling.

2. Shall maintain the fixture positions after cleaning and rel anmpi ng.
Shal | support the lighting fixtures wi thout causing the ceiling or
partition to deflect.

Furni sh and install the specified lanps for all lighting fixtures

installed and all existing lighting fixtures reinstalled under this

proj ect.
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F. Coordinate between the electrical and ceiling trades to ascertain that
approved lighting fixtures are furnished in the proper sizes and
installed with the proper devices (hangers, clips, trimfranes,
flanges), to match the ceiling system being installed.

G Bond lighting fixtures and netal accessories to the grounding system as
specified in Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL
SYSTEMS.

. Burn-in all lanps that require specific aging period to operate properly,
prior to occupancy by Government. Burn-in period to be 40 hours m ni mum
unl ess a lesser period is specifically reconmended by | anp manuf acturer.
Burn-in fluorescent and conpact fluorescent |anps intended to be di mred,
for at least 100 hours at full voltage. Replace any |anps and ballasts
whi ch fail during burn-in.

J. At conpletion of project, relanp/reballast fixtures which have failed
| anps/ bal l asts. Clean fixtures, |enses, diffusers and | ouvers that have
accunul ated dust/dirt/fingerprints during construction. Replace damaged
| enses, diffusers and | ouvers with new

K. Dispose of |lanmps per requirenents of Section 01 74 19, CONSTRUCTI ON
WASTE MANAGEMENT.

---END- - -
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