
SECTION 16510
 INTERIOR STAIRWELL LUMINARIES
** NOTE TO SPECIFIER **  Delray Lighting; Interior Luminaries.
 .
 This section is based on the products of Delray Lighting, which is located at:
    7545 N. Lockheed Drive.
    Burbank, CA 91505.
    Te1: (818) 767-3793.
    Fax: (818)767-3789.
    Email: info@delraylighting.com.
    Web: www.delraylighting.com.
 .

PART  1   GENERAL

1.1  
SECTION INCLUDES

** NOTE TO SPECIFIER **  Delete items below not required for project.

A. 
 Pendant Mount Highbay Fluorescent Luminaries

B. 
Surface Mount Highbay Fluorescent Luminaries


1.2  
RELATED SECTIONS

** NOTE TO SPECIFIER **  Delete any sections below not relevant to this project; add others as required.

A. 
Section 16100 - Wiring Methods: Wiring for lighting fixtures.

B. 
Section 16140 - Wiring Devices: Switches for lighting fixtures.

C.  
Section 16570 – Dimming Control.
1.3  
SUBMITTALS

A. 
Submit under provisions of Section 01300.

B. 
Product Data:  Manufacturer's data sheets on each product to be used, including:

1) 
Detailed and dimensioned product drawings indicating kind, weight and thickness of materials, method of fitting and fastening parts together, location and number of sockets, size of lamps, and complete details of method of fitting suspension and fastening fixtures in place. 
2) 
Provide wiring diagrams for lighting control equipment.  
3) 
Drawings shall contain sufficient information to assemble and install equipment at the project site without further instructions.
4) 
Ballast type and model number , including Ballast Factor (BF).
5) 
Lamp data including life, output, lumens, CCT and CRI.
6) 
Energy-efficiency data including but not limited to nominal lamp wattage, ballast input wattage, ballast efficiency and luminaire efficacy (lumens/watt), Luminaire Efficiency Rating (LER), and Coefficient of Utilization (CU). 
7) 
Preparation instructions and recommendations.
8) 
Storage and handling requirements and recommendations.

C. 
Shop Drawings: Provide plan, section, elevation and perspective drawings as necessary to depict size and shape of each luminary specified.  Coordinate placement with locations noted on the Contract Documents.

D. 
Photometry: Provide photometric data for each luminary specified.

** NOTE TO SPECIFIER **  Delete selection samples if colors have already been selected.

E. 
Selection Samples:  For each finish product specified, two samples representing manufacturer's full range of available colors and patterns.

F. 
Verification Samples:  For each finish product specified, two samples representing actual product, color, and patterns.
1.4  
REFERENCE AND STANDARDS
A.
Regulatory Agencies

a) 
Provide luminaires constructed, wired and installed in compliance with the current edition of applicable city, state and national codes.  Provide luminaires conforming to or exceeding Underwriters Laboratories (UL) standards, and to provisions of applicable codes which exceed those standards.

b) 
Provide luminaires listed and labeled by an independent Nationally Recognized Testing Laboratory (NRTL) such as UL, ETL, CSA. 

B. 

Recognized Standards:  Luminaires shall comply with the applicable standards of 
the following organizations.

a) 
Underwriters Laboratories (UL).

b) 
National Electrical Code (NEC).

c) 
Certified Ballast Manufacturers Association (CBM).

d) 
Illuminating Engineering Society of North America (IESNA).

e) 
American Society for Testing and Materials (ASTM).

f) 
American National Standards Institute (ANSI).

1.5  
QUALITY ASSURANCE

A. 
Manufacturer Qualifications:   All primary products specified in this section will be supplied by a single manufacturer with a minimum of ten (10) years experience.

B. 
Installer Qualifications: All products listed in this section are to be installed by a single installer with a minimum of five (5) years demonstrated experience in installing products of the same type and scope as specified.

** NOTE TO SPECIFIER **  Include a mock-up if the project size and/or quality warrant taking such a precaution.  The following is one example of how a mock-up on a large project might be specified.  When deciding on the extent of the mock-up, consider all the major different types of work on the project.

C. 
Mock-Up:  Provide a mock-up for evaluation of surface preparation techniques and application workmanship.

1)
Finish areas designated by Architect.

2)

Do not proceed with remaining work until workmanship, color, and sheen are approved by Architect.

3)
Refinish mock-up area as required to produce acceptable work.
4)
Maintain mockups during construction in an undisturbed condition as a standard for judging the completed work.

5)
approved fixtures in mockup may become part of the completed work.

D.
Lamps shall be from the same manufacturer and batch.

1.6  
DELIVERY, STORAGE, AND HANDLING

A. 
Store products in manufacturer's unopened packaging until ready for installation.

B. 
Store and dispose of hazardous materials, and materials contaminated by hazardous materials, in accordance with requirements of local authorities having jurisdiction.

1.7  
PROJECT CONDITIONS

A. 
Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by manufacturer for optimum results.  Do not install products under environmental conditions outside manufacturer's absolute limits.

1.8  
WARRANTY

A. 
At project closeout, provide to Owner or Owners Representative a copy of the manufacturer's 8 year limited warranty against manufacturing defect, outlining its terms, conditions, and exclusions from coverage.

1) 
Manufacturer agrees to repair or replace components that fail in materials or 

workmanship within specified warranty period.

a) 
Lamps: 2 years from date of Commissioning sign-off.

b) 
Ballasts: 5 years from date of Commissioning sign-off.

c) 
Fixtures: 3 years from date of Commissioning sign-off.

d) 
Controls mounted on or integral to luminaires: 3 years from date of 

Commissioning sign-off.

2) 

Contractor shall provide a 2-year labor guarantee.
PART  2   PRODUCTS

2.1  
MANUFACTURERS
A. 
Acceptable Manufacturer: Lutron Electronics
B. . 
Substitutions:  Not permitted
2.2  
GENERAL REQUIREMENTS

A. 
Fluorescent Luminaires shall comply with UL 1598.  
B. 
Ballast / luminaire shall be capable of operating at input voltage of 120V and 277V (universal Voltage).  
C. 
Metal Parts:  Free of burrs and sharp corners and edges
D. 
Finishes: Baked-on enamel or powder coated unless indicated otherwise.

E. 
Lamp holders: Low profile, medium Bi-Pin rotary –locking fluorescent lampholders. Conform to IEC-60400 International Standard:”Lampholders for tubular fluorescent lamps and startholders”.

F. 
Sheet Metal Components:  Steel housing with white enamel finish.  Rigid heavy-duty construction. CNC formed, multi-faceted specular aluminum reflector.
G. 
Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools.  Designed to prevent ANY components from falling accidentally during relamping and when secured in operating position.
H. 
Lens:  Securely retained by rigid frame assembly. High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
I.      Light Levels: “Occupied” and “Unoccupied” light levels to be field adjustable.  “Occupied” light level to be adjustable from 40% to 100%.  “Unoccupied” light level to be adjustable from 1% to 50%.
J. 
Factory-Applied Labels:  Include recommended lamps and ballasts.  Labels shall be located where they will be readily visible to service personnel, but not seen from normal viewing angles. Label shall include the following lamp and ballast characteristics:

a) 
“USE ONLY” and include specific lamp type.

b) 
Lamp diameter code (T-5, T-8), and nominal wattage CCT and CRI for 
lamps.
2.3  
BALLASTS 
Hi-lume: – Used where dimming performance nearly equals the dimming characteristics of incandescent lamps.  This is used in applications such as board rooms, auditoriums, architectural cove applications, AV applications, university classrooms, museums, and houses of worship.  Hi-lume mimics incandescent lighting down to 1% and has a stable light output at 1%: T8 linear, T8 U-bend, T5-HO, and T4 compacts.  See the following link “Hi-Lume 120 & 277 volt ” for additional information:

Hi-lume 3D: –Addition to the Hi-lume family. All features of Hi-lume plus Universal Input voltage, increased dimming range and dual control option. See the following link for additional information:

https://www.lutron.com/exspectations/library/Hi-lume3D/
Compact SE: – Used for down lighting applications in all areas for general dimming.  Available for higher light output applications with high ceilings: 5% dimming for T4 compacts and T5 BIAX.  See the following link “Compact SE 120 & 277 volt” for additional information:

Tu-Wire: – Used in residential and small commercial retrofit applications where incandescent down lighting and non-dim T8 can be replaced with flexible energy saving fluorescent dimming: 5% dimming for T8 linear, T8 U-bend, and T4 compacts.  See the following link “Tu-Wire 120 volt” for additional information:

ECO-10: – Used for general purpose applications such as classrooms, meeting rooms, open office, conference rooms, patient rooms, laboratories, stairwells, parking garages, and atriums and any space where daylight is present: 10% dimming for T8 linear, T8 U-bend, T5, T5-HO, and T5 BIAX.  See the following link “Eco-10, 120 & 277 volt” for additional information:

TVE: – Used in small commercial applications where simple control by a single control device is required.  See the following link “TVE, 120, 277, & 347 volt ” for additional information:

https://www.lutron.com/exspectations/library/Ballast-Spec-Sheets/
EcoSystem: – Used in all commercial applications.  Digital addressable ballast ideal for maximizing energy savings and long-term flexibility: digital 10% dimming for T8 linear, T8 U-bend, T5, and T5-HO.  

https://www.lutron.com/exspectations/library/Digital-Dimming-Ballast/
Dimming ballast must be rated for a maximum 75°C (167°F) case temperature.   This maximum case temperature that can exist while the ballast is operating at full load conditions.  The following statement ensures that the ballast is designed to operate at worst case environmental conditions without affecting product life.

A. GENERAL

1)  Ten-year operational life while operating with a case temperature range of 10° C (50°F) to 75° C (167°F) and 90 percent non-condensing relative humidity.  
2) Designed and tested to withstand electrostatic discharges up to 15,000 V without impairment  per IEC 801-2.  

3) Electrolytic capacitors to operate at least 20° C below the capacitor’s maximum temperature rating when the ballast is under fully-loaded conditions and case temperature is 75° C (167° F).
4) Programmed Rapid Start Type.

5) Maximum inrush current of 7 amperes for 120V ballasts and 3 amperes for 277V ballasts.

6) Current crest factor (CCF) less than 1.7.ANSI C82.11 ensures proper safety, consistency, and performance (i.e. current, voltage, THD, wire colors, etc.). 
7) Meet ANSI C82.11 High frequency ballast standard.If the ballast is not designed properly, fluorescent lights can diminish the range and reception abilities of infrared controls, transmitters, or other devices.  
8) Will not interfere with infrared devices operating at frequencies between 38 kHz and 42 kHz.A surge protector is sold as an accessory to a computer purchase to protect it from lighting strikes or other voltage surges.  Likewise, dimmer circuits require surge protection.  Surge protection can be built into a ballast or it can be purchased separately as an external accessory.  The following statement ensures that the surge protection is built into the ballasts.Hi-lume, EcoSystem, and Compact SE series ballasts are rated for 6,000 volt surge.  All others are rated at 4,000 volts.
9) Withstand up to a [4,000] [6,000] volt surge without impairment of performance as defined by ANSI C62.41 Category A.During manufacturing, ballasts are more susceptible to damage by Electrostatic Discharge (ESD).  A facility that does not meet this requirement could have excessive defective units delivered to a job site.  
10) Manufactured in a facility that employ ESD reduction practices in compliance with ANSI/ESD S20.20.This means that the ballast will be inaudible in a general office space (30dBA is a quiet whisper at 5 feet).  
11) Inaudible in a 27 dBA ambient.Line voltage fluctuates throughout the day as equipment (i.e. equipment or other buildings in the vicinity) come on line.  Line voltage fluctuations will cause noticeable changes in light output.  The ballast automatically compensates to variations in voltage to provide constant light output.
12) No visible change in light output with a variation of +/- 10% line voltage input.
13) Total Harmonic Distortion less than [10%] [20%] and meet ANSI C82.11 maximum allowable THD requirementsT5-HO installations operate at higher temperatures.  Where fixtures and ballasts are installed with minimal air flow and heat sinking, such as in a cove, ballasts may overheat and prematurely fail.  Lutron’s patented technology enables the ballasts to self cool by monitoring the temperature and reduces the power output to maintain safe operating conditions.
14) Actively prevent overheating in T5-HO linear fluorescent lamp applications.In applications with multiple lamp lengths (15 feet pendant with 3 four foot fixtures and 1 three foot fixture), all ballast track together with even illumination.  
15) Ballasts to track evenly across multiple lamp lengths and all light levels.

Electrostatic Discharge (ESD) testing is done according to the IEC 801-2 standard (human body model).  This testing is completed on all user accessible points.  Devices that are not protected against static discharges can have intermittent performance or failure due to normal usage and handling (walking across carpet during periods of low humidity).

B. Lutron Hilume 3D: Digital Controlled ballasts
1) Continuous dimming from 100% to 1% relative light output for T8 linear fluorescent lamps or T5 HO linear fluorescent lamps. 
2) Unique internal reference number visibly displayed on ballast cover.

2.4        T8 – 1 or 2 LAMP 4’ FLUORESCENT STAIRWELL LUMINAIRES

Digital and analog ballast based systems will require a processor or external control to manage inputs from multiple sensors (for example, south and west directions) adding cost and complication to a project.

A. 
Lamp type – F32T8 32Watt 4100K 1.00 Ballast Factor
B. 
Ballast: - Lutron Hilume 3D dimming ballast – 
1)  1 lamp – H3D T832 C U 1 10
2)  2 lamp – H3D T832 C U 2 10
C. 
Optional Emergency Ballast:  90 minute emergency ballast.
2.5  
T5 – 1 or 2 LAMP 4’ FLUORESCENT STAIRWELL LUMINAIRES
A. 
Lamp type – F54T5  54Watt 4100K 1.00 Ballast Factor
B. 
Ballast: - Lutron Hilume 3D dimming ballast 
1)  1 lamp - H3D T554 C U 1 10
2)  2 lamp – H3D T554 C U 2 10
C. 
Optional Emergency Ballast:  90 minute emergency ballast.

PART  3   EXECUTION

3.1  
EXAMINATION

A. 
Do not begin installation until substrates have been properly prepared.

B. 
If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory preparation before proceeding.

3.2  
PREPARATION

A. 
Clean surfaces thoroughly prior to installation.

B. 
Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the substrate under the project conditions.

3.3  
INSTALLATION
A. 
Set level, plumb, and square with ceilings and walls unless otherwise 



indicated.
B. 
Install lamps in each luminaire.
C. 
Do not use grid as support for pendant luminaires.  Connect support cables to 


building structure.
D.    Associate wireless sensors to fixtures, per specified operation requirements.
3.4
TESTING, ADJUSTMENT, AND COMMISSIONING

A.
Check and adjust fixtures for required illumination.
B.
Replace defective lamps and ballasts.
C.
Test and adjust lighting control equipment for proper operation. 
D.
Burn-in fluorescent lamps intended to be dimmed, for at least 12 hours at 100% 
3.5 
CLEANING

A. Remove rubbish, debris, and waste materials from all areas of work each shift.  Occupied areas shall be left undisturbed.  
B. Protect installed products until completion of project. Clean fixture surfaces of dirt, cement, plaster and debris.  Furnish cleansers compatible with material surfaces being cleaned.
C. Touch-up, repair or replace damaged products prior to completion.
3.6 
DEMONSTRATION AND TRAINING

A. Schedule and provide a minimum of two (2) hours of training concerning the installation, characteristics, operations, and maintenance of systems and equipment.  

B. Provide two (2) sets of operations and maintenance documents and as-built drawings.

C. Indicate circuit and panel location on as-built record drawings. 

3.7 
Wireless Devices shall:

A. Be capable of diagnosing system communications.

B. Have addresses automatically assigned to them.

C. Receive signals from other wireless devices and provide feedback to user.

D. Have ability to determine what devices have been addressed.

E. Determine which system components are within range of receiving radio frequency communications by providing feedback.

F. Work in conjunction with wireless occupancy sensors, wireless vacancy sensors and wireless controllers.

G. Use proprietary Radio Frequency (RF) protocol.

H. Use RF communication in compliance with FCC Part 15.231.

sensors

1.2 Wireless Ceiling Occupancy/Vacancy Sensors

LRF2-OCRB-P-WH: Wireless ceiling mount occupancy/vacancy sensor using infrared technology for sensing occupancy coupled with Lutron XCT( Technology for sensing fine motion.  Sensor can be auto-on/auto-off, auto-on low light/auto-off, or manual on/auto-off.  Ceiling mount sensors are recommended for spaces with ceilings less than 12 ft. high.

LRF2-VCRB-P-WH: Wireless ceiling mount vacancy sensor using infrared technology for sensing occupancy coupled with Lutron XCT( Technology for sensing fine motion.  Sensor is manual on/auto-off (Meets California Title 24 requirements).  Ceiling mount sensors are recommended for spaces with ceilings less than 12 ft. high.

A. Product: [LRF2-OCR2B-P-WH], [LRF2-VCR2B-P-WH]

B. Wireless Ceiling Sensors shall:

1. Provide 360 degree coverage range.

2. Have an operational lifetime of 10 years without the need to replace batteries when installed per manufacturer’s instructions.  

3. Communicate directly to compatible RF receiving devices through use of a radio frequency communications link.

4. Not require external power packs, power wiring, or communication wiring. 

5. Provide a clearly visible method of indication to verify that motion is being detected during testing and that the unit is communicating to compatible RF receiving devices.

6. Have a multiple segmented lens, with internal grooves to eliminate dust and residue build-up.

7. Utilize Infrared as its sensing mechanism coupled with Lutron XCT( Technology for sensing fine motions.  Signal processing technology detects fine-motion passive infrared (PIR) signals without the need to change the sensor’s sensitivity threshold.  

8. Have optional, readily accessible, user adjustable controls for timeout, automatic/manual-on, and sensitivity.  

9. Have the ability to be placed in test mode to verify correct coverage and operation from the face of the unit.

10. Have a radio frequency range of up to 60’ (18.3 m) between sensor and compatible RF receiving device(s).

11. Turn off lighting automatically after reasonable and adjustable time delay once the last person to occupy the space vacates a room or area.  Adjustable timeout shall be available for [1], [5], [15], [30] minutes.

12. Comply with the limits for a Class B device, pursuant to part 15 of the FCC rules. 

C. Mounting:

1. Provide surface mounting bracket compatible with drywall, plaster, wood, concrete, compressed fiber ceilings. 

2. Provide all necessary mounting hardware and instructions for both temporary and permanent mounting.

3. Provide temporary mounting means to allow user to check proper performance and relocate as needed before permanently mounting sensor.  Temporary mounting method shall be designed for easy, damage-free removal.  

4. Ceiling-mount wireless occupancy/vacancy sensors using passive infrared technology shall have a customizable mask to block off unwanted viewing areas.

5. Sensor lens shall illuminate during test mode when motion is detected to allow installer to verify coverage prior to permanent mounting.

1.3 Wireless Wall-Mount Occupancy/Vacancy Sensors 

LRF2-OWLB-P-WH: Wireless 180 degree coverage wall-mount occupancy/vacancy sensor using infrared technology for sensing occupancy coupled with Lutron XCT( Technology.  Sensor can be auto-on/auto-off, or manual on/auto-off.  

LRF2-VWLB-P-WH: Wireless 180 degree coverage wall-mount vacancy sensor using infrared technology for sensing occupancy coupled with Lutron XCT( Technology.  Sensor is manual on/auto-off (Meets California Title 24 requirements).  

LRF2-OKLB-P-WH: Wireless 90 degree coverage corner-mount occupancy/vacancy sensor using infrared technology for sensing occupancy coupled with Lutron XCT( Technology.  Sensor can be auto-on/auto-off, or manual on/auto-off.  

LRF2-VKLB-P-WH: Wireless 90 degree coverage corner-mount vacancy sensor using infrared technology for sensing occupancy coupled with Lutron XCT( Technology.  Sensor is manual on/auto-off (Meets California Title 24 requirements).  

LRF2-OHLB-P-WH: Wireless hallway occupancy/vacancy sensor using infrared technology for sensing occupancy coupled with Lutron XCT( Technology.  Sensor can be auto-on/auto-off, or manual on/auto-off.  

LRF2-VHLB-P-WH: Wireless hallway vacancy sensor using infrared technology for sensing occupancy coupled with Lutron XCT( Technology.  Sensor is manual on/auto-off (Meets California Title 24 requirements).  

A. Product: [LRF2-OWLB-P-WH] [LRF2-VWLB-P-WH] [LRF2-OKLB-P-WH] [LRF2-VKLB-P-WH] [LRF2-OHLB-P-WH] [LRF2-VHLB-P-WH]

B. Wireless Wall-Mount Sensors shall:

1. Provide [180 degree] [90 degree] [hallway] coverage range.

2. Have an operational lifetime of 10 years without the need to replace batteries when installed per manufacturer’s instructions.  

3. Communicate directly to compatible RF receiving devices through use of a radio frequency communications link.

4. Not require external power packs, power wiring, or communication wiring. 

5. Provide a clearly visible method of indication to verify that motion is being detected during testing and that the unit is communicating to compatible RF receiving devices (dimmers and switches).

6. Utilize Infrared as its sensing mechanism coupled with Lutron XCT( Technology.  Signal processing technology detects passive infrared (PIR) signals without the need to change the sensor’s sensitivity threshold.  

7. Have optional, readily accessible, user adjustable controls for timeout, automatic/manual-on, and sensitivity.  

8. Have the ability to be placed in test mode to verify correct coverage and operation from the front of the unit.
9. Have a radio frequency line of sight range of up to 18.3 meters (60 feet) or through walls range of up to 9.1 meters (30 feet) between sensor and compatible RF receiving device(s).

10. Turn off lighting automatically after reasonable and adjustable time delay once the last person to occupy the space vacates a room or area.  Adjustable timeout shall be available for [1], [5], [15], [30] minutes.

11. Comply with the limits for a Class B device, pursuant to part 15 of the FCC rules.
C. Mounting:

1. Provide wall or corner mounting brackets compatible with drywall and plaster walls. 

2. Provide all necessary mounting hardware and instructions for both temporary and permanent mounting.

3. Provide temporary mounting means to allow user to check proper performance and relocate as needed before permanently mounting sensor.  Temporary mounting method shall be designed for easy, damage-free removal.  

4. Sensor lens shall illuminate during test mode when motion is detected to allow installer to verify coverage prior to permanent mounting.

END OF SECTION
16510-6 

