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|EXECUTIVE SUMMARY

This document is a composition of requirements for IPD/BIM Existing Conditions modeling and Lighting/Electrical option
Technical Assignment . Through negotiation with instructors, the scope of Technical Assignment this document includes a
description of an Existing Conditions Model for the Millennium Science Complex, a discussion of existing room conditions
with respect to lighting, existing lighting conditions of spaces, and a report on the state of lighting analysis in BIM programs
— specifically Revit MEP.

Lighting/Electrical students from three groups collaborated to compose this document. The existing conditions model is an
edited Revit MEP model of the third floor. All teams agreed to use this section of the building due to its wide variety of
spaces that appease requirements for the majority of technical assignments and design opportunity. The modeling process
for power systems, circuiting, and conduits will be discussed in this section of the report.

Students researched architectural drawings, electrical drawings, schedules, and specifications to compose existing room
conditions data and models. The scope of this section includes material finishes, lighting equipment, design criteria, and
existing lighting calculation software analysis.

Finally, a discussion on the present state of lighting design in BIM will be presented. This discussion will include topics of
user ability to set material properties, input design criteria into spaces, and how Revit MEP calculates an average
illuminance for spaces.
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|Existing Conditions Model

This section discusses processes to provide an “as accurate as possible” fully-functional model of the third floor of the
Millennium Science Complex. Topics will include 2D vs. 3D modeling, translating from 2D to 3D, and issues with using
platforms such as Revit MEP. The breakdown of subsections includes:

®  Power System
e  (Circuiting
e  Conduits

I Power System

Existing conditions of the 3" floor are being modeled in Revit MEP. The primary goal is to have a completely functional MEP
model for ease of design changes in the future.

A common problem with non-interconnected modeling systems, such as CAD drafting, is extra work entailed to make
changes. Once an item is changed on a sheet, it usually must be changed on several other sheets as well, leaving room for
omissions and errors.

For example, in reviewing Bulletin 19 construction documents, it is evident that this problem exists in the Millennium
Science Complex project. In this latest revision, several panels have been removed, and it is not clear as to which panels
were removed. One-line diagrams, Riser Diagrams, Panel Schedules, and Floor plans all communicate conflicting
information. Upon viewing these changes, the contractor must file requests for information and wait for an RFI response —
which can be upwards of weeks to respond.

With the proper use of a quality engineering based BIM program, it is possible to avoid such confusion. For instance, if a
circuit is edited on a floor plan, the panel schedule will be updated accordingly. If this branch panel is connected to a
distribution panel, it will update the feeding panel and so on.

I Circuiting

In modeling the existing conditions of the third floor, circuits of receptacles were the first items to be completed. For
proper circuiting, the receptacle family must be correct in size, voltage, number of poles, load classification, and apparent
load. With these parameters correctly input, the system can be intelligently added to apparent and demand loads on panel
schedules.
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Figure 1: Family Types

Identity data (Figure 1) can be utilized for cost purposes, and even for submittal purposes. If the exact receptacle that will
be used is known, a direct web link can be added to a cut sheet of that receptacle. Cost data can be entered, and in doing
guantity take-offs, these values can be easily added. Providing Revit MEP models with this information on a large scale to
contractors will allow for more accurate bidding in the future, saving the owner more money that could be lost in change
orders.

Now that the receptacle in Figure 1 above has been edited to a quad receptacle using 400VA on 120V, the next step is to
add that receptacle to a circuit.

The example in Figure 2 is a pre-built furniture system that requires receptacles and data outlets to be installed and wired.
Four receptacles and data outlets per post in the furniture were called for in the design.

The question marks indicate the receptacles have not yet been
assigned to a circuit yet (Figure 2). It’s an annotative tag that is
automatically placed into the receptacle family that will be
updated with the panel name and circuit number. These
receptacles are to be circuited to panel LR-3C2, a 42-pole
208Y/120V panel.

Figure 2: Assigning Receptacles

LR-3C2 is shown here, it has already been set up according to the
parameters obtained from the current drawings (Figure 3).

Figure 3: Panel LR-3C2
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Next, selecting the appropriate receptacles and clicking the power button will allow them to be connected to a panel
(Figure 4).
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Figure 4: Powering the circuit.
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Figure 5: Updated annotation tags.

After selecting the panel LR-3C2, the annotation tags will
automatically update, showing the designer the connected
panel and circuit number. These tags can be edited to look
like a CAD standard format appropriate for the design firm.
This tag was edited to be “PANEL NAME: CIRCUIT NUMBER”
(Figure 5).

Elfes&bug T
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The home run technique (Figure 6) can be easily utilized
with the touch of a button as well. Although, Revit MEP
will not automatically place tick marks on the wires, it is
an available tool.

Circuits Text
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Figure 7: Receptacle naming.

Moving the circuit with the “move up/down/left/right”
commands places in its appropriate place on #30. Since the
circuit was moved from Phase B to Phase C, the schedule
adds loads automatically, such as a spread sheet would on
typical electrical design jobs (Figure 8).
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M Mode + [Ellude Options: [ Editable Oy []Press & Drag 7

The circuit was automatically named “P.C. Recept
Neurophys Invitro W-321.” This was a parameter of the
receptacle edited to read “RECEPTACLE TYPE; ROOM NAME;
ROOM NUMBER” for ease of reference (Figure 7). The
circuit was placed on the first available space in the panel
board, which happens to be circuit #21.

MOUNTING  SURFACE MAIN AP CB
LOCATION:  208¥H20V BUS AMP- COPPER
L FED FROM GROUNDBUS Yes
NUETRAL. NOTES:
P LOAD e LD b SERVES cxT]
’ Fll AJBE]ClAJEB]ClTA]F
T |PC Recept 7| 20 [es0 Ge0| 0] 1 z
3 |Receptace D 112 054 2|1 ] 3
— | =_|Recepiace ED 076 34| 20 | 1 |Recepiage [
7 | PE Recent 1| 20 [o80 [ 20| 1 |PC Recent B
0| Floor Boxes. il 0.20} 1.12] 20 | 1 |RECEPT 10
77 |P.C. Receplade HED 090 Ga0] 20| 1 [P recept 2
13 |Receplacle 1] 20108 036 20 | 1 [Recaptace 14
| % |Fioor Banes il ) 0.60] 0.60] 20 | 1 |REC- AV Equipment Rack 6
17 | Receplacie 1| 20 0.54 Jo80] 20 | 1 [REC- AV Equipment Rack 18
— [ |REC-AV Equipment Rack + REC 720|186 [ED 20 | 1 | Fioor Boves 20
[} 0.80) 20| 1 |PC Recept =
L= 4
z 3
27 28
70 | Proj Screen & Projecior ED 700 [(ED R E n o W-321 ED
31 | Proj Screen & Prajectar 1| 20 100 072 2] 1 2
Ex] 34
% 3
33 a0
+ az
TOTAL LOADS: | PHASE A 8320 VA
PHASE B | 6380 VA
PHASE C | 6340 VA X
TOTAL CORNECTED LOAD. ZZ140V 35 97 A | DEWAND APS

Figure 8: Moving circuits on the panel board.
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Another improvement for electrical systems in RevitMEP 2011 is the ability to customize a panel schedule to look the way

the user would like. The panel schedule shown in Figure 8 has been customized to be formatted to match the Millennium
Science Complex’s construction documents.

I Conduits

For coordination purposes, the Millennium Science Complex requires that each contractor to create a 3-dimensional BIM
coordination model. The electrical contractors were to draw feeder conduits and panels. They were able to provide the
IPD/BIM thesis teams with current AutoCAD MEP models of their work to date. These conduits are being modeled in the

RevitMEP model for our own coordination purposes by using the contractor’s models as a reference for locations and
conduit sizes.

Drawing conduit in RevitMEP allows the user to create schedules for quantity take-offs, once again, allowing for much more
accurate bidding.
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Figure 9: RevitMEP electrical model.

The image above (Figure 9) shows the electrical components of the RevitMEP model (current as of 9.29.2010). The conduits
shown are located in the third floor electrical room of the Material Science wing. The majority of these conduits are four
inch feeders that either go to or from the penthouse. This area was a substantial problem area for the coordination team

on-site. Once a Navisworks model is imported, clash detection can be utilized to help coordinate where duct work and
electrical equipment may interfere with each other.
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Conduits in RevitMEP are not able to “carry” conductors in them. If this issue were to be resolved in later versions of the
program, voltage drop calculations and wire lengths can be far more accurate. Currently, RevitMEP uses an X,Y coordinate
system to determine a voltage drop calculation. It assumes the wire length to be as follows:

V0|tage Dr0p Length = (Xpanel'xclosest electrical equipmet)+( YpaneI'YcIosest electrical equipmet)

This process essentially adds the shorter sides of a triangle. On a positive note, it does not include the hypotenuse, allowing
the voltage drop calculation to not take the shortest distance the wire could travel. This means the calculation operates
closer to a worst-case-scenario for conductor routing length. It has not been determined if the voltage drop calculation
includes the Z-coordinate. It is not a 100% accurate calculation at this point in time, but a good place to start for an initial
design calculation.

|R00m Existing Conditions and Design Criteria

The following section consists of three spaces and their existing conditions: a third floor seminar room, third floor
café/lounge area, and the third floor corridor/study area. The items discussed are similar to Technical Assignment | for
Lighting/Electrical thesis students.

I Seminar Rooms

Seminar rooms are generally complicated spaces to design. Their use ranges from face-to-face meetings to video
teleconferencing. With the spectrum of casual to difficult visual tasks in the space, at least two lighting systems should be
used. According to the IESNA Lighting Handbook, the systems should be considered to include the following:

1. Ageneral lighting system in which the control of the illuminance is provided by switches or dimmers.

2. Asupplementary lighting system consisting of down lighting with dimmer control for slide projection and other
low-level illumination requirements.

3. A perimeter or wall-washing lighting system controlled with dimmers for better visual appeal and for wall mounted
presentations.

Video conferencing will also take place in the seminar rooms in the Millennium Science complex. This task is challenging to
design due to the dual nature of the lighting system’s responsibility. Adequate light is required for tasks performed by
occupants different light is required for illuminating the occupants enough for far end users to model faces. Occupants
should not be forced into feeling as if on stage for the camera. The existing equipment and design criteria are as follows:

Fixture Type \ Description

DC-1 Kurt Versen Lighting #H8643-SW-WT; 32W Triple Tube CFL; 6”x6” square open aperture ceiling
recessed CFL down light; Supplied with integral electronic ballast with specified ballast factor or
higher; Ballast Factor = 0.98; Operating Voltage = 277V

DC-1A Same as DC-1; Substitute the lamp with a 42W Triple Tube CFL

DC-4-d1 Cooper Lighting #C6142-6181-LI-1G-WF; 42W Triple Tube CFL; 6” round aperture lensed CFL down
light with 10% dimming ballast; Advance Mark 7 Series Ballast with ballast factor = 1.0;
Operating Voltage = 277V

NF-1B-d1 Ledalite #9814-D1-CR&ST-T232-S-(WIRING)-2; (2) 32W T8 Fluorescent Lamps; 1x4 Ceiling recessed
fluorescent down lights with 10% dimming ballast; Advance Mark 7 Series Ballast with ballast
factor = 1.0; Operating Voltage = 277V

Table 1: Seminar Room Lighting Hardware.
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Surface \ Mark/Material \ Notes
East Wall Painted GWB — Benjamin Moore OC-26 Silver Satin, Specification 09900
eggshell
Acoustic Wall Panel — Novawall 2” Panel, Classic Specification 09900
West Wall Acoustic Wall Panel — Novawall 2” Panel, Classic Specification 09900
North Wall Painted GWB — Benjamin Moore OC-26 Silver Satin, Specification 09900
eggshell
Polyvision 10’ Markerboard — 2’ tack, 6" marker, 2’ tack;
555 Series
South Wall Painted GWB — Benjamin Moore OC-26 Silver Satin, Specification 09900
eggshell

Folding partition with Maharam Nano Point 901410 Mega
Nano cover in 003 Silver

Doors <2> —Wood veneer — natural maple, small view pane <2> —GL-10, GL-11, GL-12 glazing
<3> — Wood veneer- natural maple, large view pane <3> - GL-10 glazing

Ceiling Armstrong ACT Ultima HRC Beveled Tegular Specification 09500
Painted GWB — Benjamin Moore 1-04 White, eggshell Specification 09900

Floor J&J Commercial/Invision Flax Modular 913 Kona Carpet Specification 09685

Glazing GL-10 - Clear float glass, fully tempered, 1/4” Class 1 Clear | Specification 08800

GL-11 - Firelite Plus fire-rated glazing by Nippon Electric
Glass, 5/16” overall, T, = 0.85, p, = 0.09
GL-12 — Laminated safety glass, 1/2”

*Note: Seminar rooms are dividable and thus are mirror of each other.
Table 2: Seminar Room Room Finishes

I IESNA Design Criteria

Several considerations of high priority must be addressed when designing seminar rooms relative to both meeting tasks and
video conference tasks:

Meeting Tasks Illuminance
Appearance of space and luminaires 30 fc Horizontal
Direct glare avoidance 5 fc Vertical
Modeling of faces
Video Conferencing Illuminance
Direct glare avoidance 50 fc Horizontal
Modeling of faces 30 fc Vertical
Source-Task-Eye geometry
Visual Display Terminals (VDT) Illuminance
3 fc Horizontal
3 fc Vertical

Luminance Ratios
Paper—VDT: 3:1/1:3
Task — Surroundings (adjacent): 3:1/1:3
Task — Remote Surface: 10:1/1:10

Meeting tasks have a variety of ulterior uses. When out-of-town personnel enter the room, it must be representative of the
class and professionalism that Penn State is known for. Uniformity of lighting zones and the ability to recognize that
multiple scene selections are available contribute to dictating that the room is ready for any activity that may use the space.
When general meetings are performed, it is imperative that occupants are comfortable and able to give full attention to the
presenter or speaking person in the meeting. Avoiding direct glare can be achieved with uniform overhead lighting with
spacing of luminaires out of geometry range for reflection off of tables.
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Other considerations stem from the multiple uses of these seminar rooms. The use of a mobile divider adds complexity to
the luminaire layout. When the wall is collapsed, the two room layouts must be uniform as one large room. When the wall
is dividing the space, each room must appear to be its own entity. This duality is achieved by mirroring one room across the
dividing wall. Schemes can be addressed for specific tasks in the divided rooms also. Task specific down lights deliver
vertical illumination to walls with marker boards and the divider wall. The overhead lighting is on dimmable ballasts able to
reach ten percent output, which allows for reduced glare in teleconferencing and computer work.

| ASHRAE 90.1-2007

All spaces in the Millennium Science Complex will be assumed using the space-by-space method in ASHRAE 90.1, Table
9.6.1. Lighting Power Density for the seminar space is assumed to fall under the following class:

Conference/Meeting/Multi-Purpose: 1.3 W/ft?

I Applicable Drawings

SEMINAR ROOM
N-308A

47 SF

|
SEMNARROOM
o N-308B 0!
N ER : :5 f
’ Mk |
H ‘

Figure 10: Seminar Rooms Floor Plan.
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Figure 13: Seminar Rooms North Elevation.
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Figure 16: Seminar Rooms Lighting Plan.
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I Café/Commons

The commons space within the Millennium Science Complex has several uses. First, it is an eating space and must render
food and colors appropriately. Secondly, it is part of pedestrian traffic between the two wings of the building and must
guide occupants as such. Thirdly, it is a gathering space for less formal meetings and must be dynamic in nature. Materials
in the café are relatively uniform, just as the rest of the building. Existing equipment and design criteria are as follows:

Fixture Type ‘ Description

DC-1A Kurt Versen Lighting #H8643-SW-WT; 42W Triple Tube CFL; 6”"x6” square open aperture ceiling
recessed CFL down light; Supplied with integral electronic ballast with specified ballast factor or
higher; Ballast Factor = 0.98; Operating Voltage = 277V

EL-5 Concealite #F5-REM-75-277VAC; (2) 75W Quartz Halogen GU-10 bi-pin; Ceiling concealed
retractable emergency lighting fixture; Lamps rotate out and switch on upon activation;
Operating Voltage = 277V

NF-5 SE’LUX M100 Staggered #M1R1S-2T8-OD-(Mounting)-(Length)-WH-277; (2) T8 Fluorescent lamps;
Recessed linear fluorescent slot lights with lens; Ballast Factor = 0.88; Operating Voltage = 277V

NF-5-d1 NF-5 with specified dimming ballast

NF-10 Ledalite #3808-t02-E-N-(Length)-1-277-E-W; (2) T8 Fluorescent lamps; Shelf top surface mounted
asymmetrical ceiling washer linear fluorescent fixture; Ballast Factor = 0.88; Operating Voltage =
277V

Table 3: Café/Commons Lighting Hardware

Surface \ Mark/Material \ Notes

East Wall Painted GWB — Benjamin Moore OC-26 Silver Satin, Specification 09900
eggshell

West Wall Painted GWB — Benjamin Moore OC-26 Silver Satin, Specification 09900
eggshell

North Wall Painted GWB — Benjamin Moore OC-26 Silver Satin, Specification 09900
eggshell

Painted GWB — Benjamin Moore color to match ICI/Dulux Specification 09900
#53YR 17/504 Orange, Copper ORD#A0425 satin finish

South Wall Painted GWB — Benjamin Moore OC-26 Silver Satin, Specification 09900
eggshell

Ceiling Armstrong ACT Ultima HRC Beveled Tegular Specification 09500

Floor TM Supply TM#08-2381; 3/8” thick, thin set poured epoxy | Specification 09440
terrazzo with 4” integral coved wallbase

Glazing GL-1 and GL-2 — 1/4” outer glass, 1/2” air space, 1/4” inner | Specification 08800
glass; Viracon VE1-2EM Low-e coating on #2 unit within
the assembly

VLT =0.70
Rout = 0.11
Uwinter =0.29
Usummer =0.26
SC=0.44
SHGC =0.38
LSG =1.85

Table 4: Café/Commons Room Finishes
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I IESNA Design Criteria

Several considerations of high priority are addressed when designing for food service spaces:

Food Courts Illuminance
Appearance of space and luminaires 30 fc Horizontal
Color Appearance and Contrast 3 fc Vertical

Daylighting and Daylight Control

Dining Illuminance
10 fc Horizontal
3 fc Vertical
Food Displays Illuminance

50 fc Horizontal

Being such a large space, occupants may become dissatisfied or uncomfortable with a non-uniform layout of luminaires or
performance when attempting a variety of tasks. The space must be flexible enough to hold large social gatherings without
tables and be able to have tables for normal space operation. Uniformity is achieved through rows of recessed linear
fluorescent luminaires over the largest gathering space to provide a blanket of light to the space below. This uniformity will
allow for multiple activities to be performed by occupants — eating, reading, laptop computer work, etc. Luminaires close
to the large viewing window are wired to ten percent output dimming ballasts to adjust for the presence of daylight in the
space. The available daylight will mostly be in the morning hours as the window wall is facing nearly due east. Four video
screens (or video walls as noted) are mounted on each of the north and south walls. As the fixtures in the open space are
direct distribution, these media areas should be outside of the distribution of the recessed luminaires to avoid glare.

Color rendering will also be a large consideration in this space. The two activities taking place in this space rely heavily on
color — socializing and eating. Occupants do not want to look at others and see discoloration in faces, possibly causing the
other occupant to look ill. Food preparation and consumption will also be happening in the space. Food needs to be
appropriately rendered, not only for the consumer, but also for staff to be able to visually affirm quality of food.

| ASHRAE 90.1-2007

Lighting Power Density for the café and Commons space is assumed to fall under one of the following classes:

Dining Area: 0.9 W/ft’
Food Preparation: 1.2 W/ft®
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Figure 18: Café/Commons Floor Plan.
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Figure 19: Café/Commons Reflected Ceiling Plan.
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Figure 20: Café/Commons South Elevation.
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Figure 21: Café/Commons North Elevation.
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Figure 22: Café/Commons West Elevation.
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Figure 23: Café/Commons East Elevation.
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I Corridor/Study Areas

Corridor and Student Study areas present a unique situation for lighting. The student study areas are open to the corridor
which poses an illuminance paradox for the designer. Light delivered to the study areas will also be falling on the floor of
the corridor, thus possibly creating sections of high illuminance at study areas followed by sections of low illuminance near
offices. Existing equipment and design criteria are as follows:

Fixture Type ‘ Description

NF-1 Ledalite #9814-D1-CR&ST-T232-S-(WIRING)-2-(Ballast); (2) 32W T8 Fluorescent Lamps; 1x4 Ceiling
recessed fluorescent down lights; Ballast factor = 0.88; Operating Voltage = 277V
NF-1B-d1 Ledalite #9814-D1-CR&ST-T232-S-(WIRING)-2; (2) 32W T8 Fluorescent Lamps; 1x4 Ceiling recessed
fluorescent down lights with 10% dimming ballast; Advance Mark 7 Series Ballast with ballast
factor = 1.0; Operating Voltage = 277V
Table 5: Corridor/Study Areas Lighting Hardware
Surface ‘ Mark/Material ‘ Notes
East Wall Painted GWB — Benjamin Moore OC-26 Silver Satin, Specification 09900
eggshell
West Wall Painted GWB — Benjamin Moore OC-26 Silver Satin, Specification 09900
eggshell
North Wall Painted GWB — Benjamin Moore 2111-60 Barren Plain, Specification 09900
eggshell (Student Study & Corridor)
Painted GWB — Benjamin Moore 2029-40 Stem Green,
eggshell (Lounge)
South Wall Painted GWB — Benjamin Moore OC-26 Silver Satin, Specification 09900
eggshell
Ceiling Armstrong ACT Ultima HRC Beveled Tegular Specification 09500
Floor Mannington Solidpoint Vinyl Composition Tile 12”x12” in
341 Cameo White (Corridor)
J&J Commercial/Invision Altered Elements Weathered Specification 09685
Steel Modular 333 Iron Carpet (Student Study)
J&J Commercial/Invision Flax Modular 913 Kona Carpet
(Lounge) Specification 09685
Glazing GL-1 and GL-2 — 1/4” outer glass, 1/2” air space, 1/4” inner | Specification 08800
glass; Viracon VE1-2EM Low-e coating on #2 unit within
the assembly
VLT =0.70
Rout = 0.11
Uwinter =0.29
Usummer =0.26
SC=0.44
SHGC =0.38
LSG =1.85

Table 6: Corridor/Study Areas Room Finishes
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I IESNA Design Criteria

Considerations of high priority with respect to the study area, use of VDT screens in the study area, and the corridor:

Corridors Illuminance

Shadow Avoidance 5 fc Horizontal
Study Areas (Reading Tasks) Illuminance

#2 Pencil Tasks 30 - 50 fc Horizontal

Printed Tasks

Points of Interest
Avoid Reflected Glare
Avoid Shadows

VDT Screens Illuminance
Avoid Reflected Glare 3 fc Horizontal
Avoid Direct Glare 3 fc Vertical

Luminance of Room Surfaces
Source/Task/Eye Geometry

Luminance Ratios
Paper —VDT: 3:1/1:3
Task — Adjacent Surroundings: 3:1/1:3
Task — Remote Surfaces: 10:1/1:10

Corridors and study areas individually are relatively straight forward to design, but when they are coupled without a barrier,
the design is more complicated. Corridor spaces only require five footcandles of illuminance, yet in this application they are
adjacent to study spaces requiring thirty to fifty footcandles for various tasks. Light falling on the corridor from the study
areas will easily meet this illuminance. As discussed at the beginning of this topic, the study areas may unintentionally
provide areas of high illuminance in the corridor. Orienting the luminaire perpendicular to the corridor path will help
dissolve some of the spill into the corridor from the study areas.

Daylight integration is seen in the study areas as all luminaires are wired to dimming ballasts down to ten percent outputs.
Large challenges in controlling light in the study areas still exist in the form of recommended vertical illuminance values.
The corridor and study areas are oriented towards the solar south east. Low level sun angles in the morning and early
afternoon may pose problems for students working at the computers in this area.

B ASRAE 90.1-2007

Lighting Power Density for the café and lounge space is assumed to fall under one of the following classes:

Study Area: 1.2 W/ft2
Corridor: 0.5 W/ft2

*The study area is assumed to be a “Lounge/Recreational” space by ASHRAE 90.1 definition.
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Figure 26: Corridor/Study Area Floor Plan.
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Figure 28: Corridor/Study Area Finish Floor Plan.
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See Appendix pages for the following specific fixture cut sheets:

DC-1 EL-5 NF-1B-d1 NF-5-d1
DC-1A NF-1 NF-5 NF-10
DC-4-d1

Existing Conditions Verification

The following section contains an evaluation of the existing lighting design for three spaces: a third floor seminar room,
third floor café/lounge area, and the third floor corridor/study area. The spaces were evaluated in AGi32 to determine

horizontal and vertical illuminance values.

I Seminar Room

Seminar Room

Surface Reflectance Value Transmittance Value
Gypsum Ceiling 0.86

ACT Ceiling 0.78

Door Glazing 0.5
Door** 0.5

Door Trim** 0.5

Floor** 0.13

Floor Molding** 0.3

Shelving** 0.5

Wall 0.76

Wall Paneling 0.23

**Values from AGi32 swatches for similar materials

Table 7: Surface reflectance/transmittance values

Light Loss Factors - Seminar Rom

Light Loss Factor' Sample Calculations for DC-1A

Luminaire Dirt Depreciation
12 month cleaning interval
W curve for Direct Fixture = .93
Lamp Lumen Depreciation
= (Mean Lumens/Initial Lumens)
(2690/3200)
=.84
Room Surface Dirt Depreciation
RCR=(5H x (W +L))/(LxW)
RCR =5(10) x (18.5 + 42.5)) / (42.5 x 18.5)
RCR =3.88
Direct Curve = .95
Ballast Factor

Advance Transformer Ballast = .98
Total Light Loss Factor

= (LDD x LLD x RSDD x BF)

=(0.93x0.84 x 0.95 x 0.98)

=0.73
FixtureType LDD LLD RSDD | BF | Total LLF
DC-1A 0.93 | 0.84 0.95 0.98 0.73

DC-4d1 0.93 | 0.84 0.95 1.00 0.74

NF-1Bd1 0.93 | 0.94 0.95 1.00 0.83 L|ESNA Chapter 9
*LDD calculated from new IESNA guidelines for Clean
Environment based on 12 month cleaning interval.

Table 8: Light Loss Factors
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Figure 29: AGi32 Plan Renderings.
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Figure 30: AGi32 Illuminance Contour Lines.
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Figure 31: AGi32 Perspective Rendering.
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Figure 32: AGi32 Perspective Pseudo Rendering.
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Seminar Room - Work Plane Horizontal llluminance Seminar Room -4' Vertical llluminance

Max llluminance | 111fc 26.8fc
Max/Min 4.14 Avg./Min 2.76

Table 9: Horizontal Illuminance

Minimum llluminance

Max Illuminance | 38.2fc

Max/Min 3.35

Minimum llluminance | 11.4fc
Avg./Min 2.29

Table 10: Vertical llluminance

Seminar Room

Design Criteria Actual Values
Meeting Tasks
30fc Horizontal 74fc
Sfc Vertical 26.16fc
Video Conferencing
50fc Horizontal 74fc
30fc Vertical 26.16fc

Table 11: /ESNA Value Comparisons

| Lighting Power Density
Seminar Room - LPD

Fixture Type | Number of Fixtures Watts/Fixture | Watts
DC-1A 4 36 144
DC-4d1* 12 37.5 450
NF-1Bd1 18 67 1206
*2 fixtures per ballast 1800 = Total Watts
Table 12: LPD Calculations Total Area = 837
2.15 = Watts/ft’
Lighting Power Density
Space ASHRAE 90.1 Allowable | Actual
Seminar Room
Conference
Room 1.3W/ft’ 2.15W/ft’

Table 13: ASHRAE 90.1 LPD Comparisons
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I Critique

The lighting design for the seminar room in Millennium Science Complex although aesthetically pleasing exceeds most
IESNA criteria. The horizontal illuminance levels in the space are more than double the required levels at maximum output.
The vertical illuminance levels are well above meeting task requirements, but much closer to those required for video
conferencing. The lighting design also fails to meet maximum lighting power density requirements of ASHRAE 90.1, the
allowable W/ft2 is 1.3 and the actual is 2.15W/ft2.

The lighting design does meet considerations for a multiuse space. The open space has a uniform illuminance level,
although too high. The all-direct system may create issues regarding glare with VDT. The location of the luminaires works
well aesthetically, along with providing light to the proper areas of the room for the room’s range of tasks. The lighting
levels can be reduced by dimming the linear fluorescent fixtures in the center of each seminar room which helps provide a
flexible lighting design that can adapt to different tasks.

I Café/Common Area

Common Area ‘ Light Loss Factor' Sample Calculations for NF-5
Surface Reflectance Value  Transmittance Value ‘ Luminaire Dirt Depreciation
Gypsum Ceiling 0.86 12 month cleaning interval
ACT Ceiling 0.78 W curve for Direct Fixture = .93
Cooler** 0.1 Lamp Lumen Depreciation
Door Glazing 05 = (Mean Lumens/Initial Lumens)
Door ** 0.5 =(2827/3007)
Door Trim** 0.5 =.94
Exterior Glazing 07 Room Surface Dirt Depreciation
RCR = (5H x (W + L)) / (L x W)
Floor 0.5
RCR = 5(11) x (45+ 60)) / (60 x 45)
Kitchen Floor 0.5
. RCR=2.14
Mullions 0.55 Direct Curve =.96
Table** 0.5 Ballast Factor
Walls 0.76 Advance Transformer Ballast = .88
**Values from AGi32 swatches for similar materials Total Light Loss Factor
Table 14: Surface reflectance/transmittance Values = (LDD x LLD x RSDD x BF)
X =(0.93 x0.94 x 0.96 x 0.88)
Light Loss Factors - Common Area 074
Fixture Type LDD LLD RSDD BF Total LLF
DC-1A 093] 0.84 | 096 | 0.98 0.74
NF-5** 093|094 | 096 | 0.88 0.74
NF-5d1 093] 094 | 096 | 1.00 0.84 '|ESNA Chapter 9
NF-10** 093|094 | 096 | 0.88 0.74
PC-1 0.84| 094 | 096 | 0.98 0.74
*LDD calculated from new IESNA guidelines for Clean
Environment based on 12 month cleaning interval.
**Specs call for min ballast factor > .9 for T8 fixtures

Table 15: Light Loss Factors
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Figure 33: AGi32 Plan Rendering.
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Figure 34: AGi32 llluminance Contour Lines.
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Figure 35: AGi32 Perspective Rendering.

Common Area - Work Plane Horizontal llluminance

Common Area -4' Vertical llluminance

Max llluminance | 42.6fc | Minimum llluminance | 16.9fc Max llluminance | 25fc Minimum llluminance | 6.3fc
Max/Min 2.52 Avg./Min 2.08 Max/Min 3.97 Avg./Min 2.82
Table 16: Horizontal Illuminance Table 17: Vertical llluminance
Common Area
Design Criteria Actual Values
Food Courts
30fc Horizontal 35fc
3fc Vertical 17.75fc
Dinning
10fc Horizontal 35fc
3 fc Vertical 17.75
Food Displays
50fc Horizontal 35fc
Table 18: [ESNA Value Comparisons
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I Lighting Power Density

Common Area - LPD

Fixture Type | Number of Fixtures Watts/Fixture Total Watts
NF-5 33 59 1947
NF-5d1 48 67 3216
NF-10 5 59 295
PC-1 3 36 108
] = Total
Table 19: LPD Calculations 5566 Watts

Total Area = 3021
1.84 = Watts/ft’

Lighting Power Density

Space ASHRAE 90.1 Allowable Actual
Café/Commons
Dining Area 1.3W/ft> 1.84W/ft’
Food Preparation 1.3W/ft?

Table 20: ASHRAE 90.1 LPD Comparisons

I Critique

The lighting design for the café/common area is once again aesthetically pleasing. The space once again exceeds most
IESNA criteria. The horizontal illuminance levels are slightly higher than the recommended values. The vertical illuminance
levels are high, and then there is not enough light for the food displays. The lighting design fails to meet maximum lighting
power density requirements of ASHRAE 90.1 — the allowable W/ft2 is 1.3 and the actual is 1.84W/ft2.

The space utilizes linear strips of light and provides a good uniformity throughout the space. The direct component may
create glare issues not only with personal computers, but also with video walls located within the space. The café/common
area also utilizes natural light. This is achieved through motorized shades and dimmable fixtures. The use of natural light
helps to enhance the occupant’s perception of the space.
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I Corridor/Study Area

Corridor/Study Area Light Loss Factor' Sample Calculations for NF-1
Surface Reflectance Value Transmittance Value Luminaire Dirt Depreciation
ACT Ceiling 0.76 12 month cleaning interval
Carpet 0.13 W curve for Direct Fixture =.93
Cubicles** 0.22 Lamp Lumen Depreciation
Door** 0.5 = (Mean Lumens/Initial Lumens)
Exterior Glazing 0.7 =(2827/3007)
VCT Floor** 0.88 =94
Walls 0.76 Room Surface Dirt Depreciation
**Values from AGi32 swatches for similar materials RCR = (SHx (W+1)) / (LxW)

RCR =5(11) x (20+ 54)) / (54 x 20)
RCR=3.8
Direct Curve = .95

Ballast Factor

Table 21: Surface Reflectance Values

Light Loss Factors - Corridor/Study Area

Advance Transformer Ballast = .88

RSD Total Light Loss Factor
Fixture Type LDD LLD | D BF Total LLF - (LDD x LLD x RSDD x BF)
NF-1 0.93 | 0.94 | 095 | 0.88 0.73 = (0.93 x 0.94 x 0.95 x 0.88)
NF-1Bd1 0.93 | 0.94 | 0.95 | 1.00 0.83 =073

*LDD calculated from new IESNA guidelines for Clean
Environment based on 12 month cleaning interval

Table 22: Light Loss Factors
YIESNA Chapter 9

0.00

llluminance (Fe)

Figure 36: AGi32 Plan Rendering.
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Figure 37: AGi32 Perspective Rendering.

Student Study Area - Work Plane Horizontal llluminance Common Area -4' Vertical llluminance

Max Illuminance | 63.9fc | Minimum llluminance | 1.9fc Max llluminance | 25fc | Minimum llluminance | 6.3fc
Max/Min 33.63 Avg./Min 2.93 Max/Min 3.97 Avg./Min 2.82
Table 23: Horizontal llluminance Table 24: Vertical llluminance
Student Area Corridor - Work Plane Horizontal llluminance Student Area Corridor -4' Vertical llluminance
Max lllumiance | 40.7fc | Minimum lllumance | 22.7fc Max llluminance | 29.2fc | Minimum llluminance | 7.6fc
L Max/Min ‘ 1.79 ‘ Avg./Min ‘ 1.54 J Max/Min 3.84 Avg./Min 1.54
Table 25: Horizontal llluminance Table 26: Vertical llluminance
Student Area
Design Criteria Actual Values
Study Areas
30-50fc Horizontal 42.93fc
3fc Vertical 18.64fc
Corridors
5fc Horizontal 35fc

Table 27: /ESNA Value Comparisons
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I Lighting Power Density

Student Area - Corridor

Fixture Number of Total
Type Fixtures Watts/Fixture | Watts
NF-1B 5 59 295
= Total
Table 28: LPD Calculations 295 \Watts

Total Area = 380
0.78 = Watts/ft?

Student Area - Study Area

Fixture Number of Total
Type Fixtures Watts/Fixture | Watts
NF-1Bd1 15 67 1005
= Total
Table 29: LPD Calculations 1005 Watts

Total Area = 813
1.24 = Watts/ft®

Lighting Power Density

Space ASHRAE 90.1 Allowable Actual
Student Area
Corridor 0.5W/ft* 0.78W/ft?
Study Area 1.2W/ft? 1.24W/ft?

Table 30: ASHRAE 90.1 LPD Comparisons

I Critique

The lighting design for the corridor/study areas utilizes rows linear fluorescent fixtures over study areas. The space exceeds
most IESNA criteria. The study area is well designed where the horizontal illuminance falls within the recommended range.
The vertical illuminance levels are higher than the recommended values. The lighting design fails to meet maximum lighting
power density requirements of ASHRAE 90.1, the allowable W/ft2 is 0.5 and the actual is O.78W/ft2 for the corridor, and the
allowable W/ft2 is 1.2 and the actual is 1.24W/ft2 for the study area.

The space utilizes linear fixtures and provides a good uniformity throughout the study space. The direct component may
create glare issues with personal computers. The spill light from the study area into the corridor breaks up the uniformity of
the corridor. This study area utilizes natural light by using shades and dimmable fixtures.
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|Daylight Study

Daylighting was considered in the architectural and electrical design of the Millennium Science Complex. The architectural
daylighting features of the building are large over hangs on at each end of both wings (Figure 38), and a continuous
louvered overhang around entire perimeter of the building (Figure 39). The architect also chose to use both manual and
motorized shades on the exterior glazing. The common spaces make use of motorized shades, where the private offices
utilize manual shades. In the Material Science wing, the private offices have upper glazing on the wall in an attempt to
provide natural light into the corridors.

Electrically, common spaces use luminaires with dimming ballasts. These luminaires are tied into daylight sensors which will
decrease electric light output in the spaces accordingly. Private offices utilize daylighting based on occupant preferences;
the occupant chooses when the shades are used, and also when lights should be utilized.

3)
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Figure 38: Section of Large Overhangs
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Figure 39: Section of Continuous Louvered Overhang.

Page 38 of 78
JASON BROGNANO MICHAEL LUCAS CHRISTOPHER RUSSELL




Penn State-Millennium Science Complex Existing Systems Confirmation & Modeling
IPD/BIM Thesis October 4”’, 2010

I Office Daylighting Analysis

This section includes a Daysim analysis of a typical private office containing only the continuous louvered overhang. The
analysis includes Daylight Autonomy and Continuous Daylight Autonomy for each the North, South, East, and West facing
facade at 30fc and above.

Office
Surface Reflectance Value Transmittance Value
Gypsum Ceiling 0.86
ACT Ceiling 0.76
Door 0.5
Door Trim 0.5
Exterior Glazing 0.7
Floor 0.13
Mullions 0.55
Interior Glazing 0.5
Shade 0.1
Walls 0.76
**Values from AGi32 swatches for similar materials

Table 31: Surface reflectance/transmittance values.

I Daysim Results

The following are sample results from Daysim for the North Fagcade (other facades can be found in the appendix).

File Site Building Luminaires Simulation Analysis Help

Daylight Automony Contours [lColor Bar [lcony to fle.
. > [¥]Color
| Daylight Automony w | TargetTlum. |322.8 [V|Contours

0. 755,

7000

Shade Condition
Shade 1: On1 Shade 2: Off [ Set Daylight ] [ Set Schedule ] [ Customize Display ] [ Save Image ] [ Recall Image

Figure 40: 30fc Daylight Autonomy — North Facade
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File Site Building Luminaires Simulation Analysis Help

Daylight Automony Contours [lColor Bar [CCooy to fle.
. [¥Icolor_
\Continous Daylight Automony | « | Target Ilum. |322.8 [¥|Contours

/ .”fmu\

Shade Condition
Shade 1: Onl Shade 2: Off [ Set Daylight ] [ Set Schedule ] [ Customize Display ] [ Save Image ] [ Recall Image

Figure 41: 30fc Continuous Daylight Autonomy — North Facade

I Daylight Analysis

The daylighting system is effective in private offices; the space receives 30fc of daylighting approximately 70 percent of the
time. The system in the office is fully dependent on occupant preference; therefore it’s difficult to determine if the system
would be operated optimally to maximize energy savings. The integration of automatic shades along with dimming in the
private offices would increase energy savings, but they payback period may be too large.

Although from the Daysim models the system appears to work very well for the private offices there are several areas that
could be improved. By implementing facade specific overhangs and light shelves energy savings could be greatly improved.
Also in order to prevent glare issues involved with excessive direct sunlight vertical shading could be utilized on the east and
west facing facades. The overall daylighting system for the Millennium Science Complex appears to be based more on
aesthetics of the fagade than true performance of the system.
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|Assigning Design Criteria in RevitMEP

Now that design criteria has been examined in previous sections, this section of Technical Assignment | examines how
lighting design criteria can be entered into BIM software, such as Revit MEP. Platforms under examination are AutoDesk
Revit MEP 2011 and Autodesk Revit Architecture 2011. Several topics will be examined including the following:

Entering Material Properties
Setting Design Criteria
Calculation Process in Revit MEP

I Entering Material Properties

Professionals who have used platforms of AutoDesk Revit are usually familiar with the materials editing process, but not to
the level of detail that can be fully achieved with the programs. With respect to lighting design, the generic material types
in Revit MEP simply are not enough to provide detailed renderings of spaces, which keep lighting design out of BIM.
Embedded within the material properties of Revit Architecture are custom materials. In order to appropriately model
surfaces such as “painted gypsum wall board with [manufacturer] cool gray paint,” the designer should use a custom wall.

When going deeper into the wall construction and materials, the user will notice that there is not much room for
customization in the generic Revit material types. For example, the standard gypsum wall board acts like a painted surface
(Figure 42). There are pre-loaded properties of finishes in the following combinations of color, finish, and application:

Color Finish Application
Customizable Flat/Matte Brush
Eggshell Roller
Platinum Spray
Pearl
Semi-gloss
Gloss
Materials
Materials
Rends
Enter Saardh Werds o, |Grephics| Renger Appearance [1dentty | pnysical
Material Class: Render Appearance Based On:
svory Flt
Metal - Deck -
Metal - Furring
Metal - Paint Finish - Dark Gray, Matte —
Metal - Panel
Metal - Roofing
Metal - Sheet / Flashing
Metal - Steel
Metal - Steel - ASTM A572 - Grade 50
Metal - Steel - ASTM A992
Metal - Stud Layer .
-
Metal - Trim s
Metal Panel Color RGB 217 217 204 L3
Misc. Air Layers - Air Fim - Inside Surface Finish [Flat/Matte 7]
Misc. Air Layers - Air Film - Outside Surface Application Roller Flat/Matte
Misc. Air Layers - Air Space Eggshell
Paint Platinum
Paint 2 Pearl
Paints and Coatings S
Paper E Gloss
Parking Stripe
Phase - Dema
Phase - Exist
Phase - New L4
Phase - Temporary
Phase-Demo
Phase-Exist
Phase-Temp
Plant
Plaster and Lathe
Plastic
Plastic - Formed Plastic
Plastic - GFRP - Glass Fiber Reinforced Plastic
Plastic - Vinyl Cove Base o
B (B
Lo [ ome [ e

Figure 42: Material Properties - Finishes
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Each of these finishes and applications has properties of reflectance, specularity, roughness, etc. that cannot be accessed by
the designer. A good way to make the surface somewhat custom to the design is to begin with a “Generic” material and

adjust colors and reflectivity (Figure 43).

Materials
Enter Search Words Q

Metal - Steel - ASTM A572 - Grade 50 -
Metal - Steel - ASTM AS32

Metal - Stud Layer

Metal - Trim

Metal Panel

Misc. Air Layers - Air Film - Inside Surface
Misc. Air Layers - Air Film - Outside Surface
Misc. Air Layers - Air Space

Paint

Paints and Coatings

Paper

Parking Stripe

Phase -Dema

Phase - Exist

Phase - New

Phase - Temporary

Phase-Demo

Phase-Exist

Phase-Temp

Plant

Plaster and Lathe

Plastic

m

Graphics | Render Appearance | Identity | Physical

Render Appearance Based On:

Generic

¥ Generic

Image

(no image selected)
Image Fade
Glossiness

Highlights | Non-Metallic

¥ |« Reflectivity

Color [lelRWENE] -

100

October 4™, 2010

Direct 43 -

Plastic - Formed Plastic =
Plastic - GFRP - Glass Fiber Reinforced Plastic S |:M|jms TG
Plastic - Vinyl Cove Base » [ Transparency material reflects when the surface
Poche is directly facing the camera.
Precast Concrete Panels b | | Cutouts Enter a value between 0 (no
Roofing - Asphalt Shingle N . reflections) and 100 (maximum
Roofing - EPDM Membrane reflections).
Roafing - Generic > Bump
Roofing - Metal Standing Seam
Roofing - Wood Shake
525 -GWB -
] @ EEE]

[ o J[ o J[ aom

Figure 43: Material Properties — Custom Finishes

These properties, however, are not exactly the inputs lighting designers wish to be able to control. The direct reflectivity
and oblique reflectivity are defined by Revit Architecture as follows:

Direct Reflectivity: Measurement of how much light the material reflects when the surface is directly facing the
camera. Enter a value between 0 (no reflections) and 1 (maximum reflections).

Obligue Reflectivity: Measurement of how much light the material reflects when the surface is at an angle to the
camera. Enter a value between 0 (no reflections) and 1 (maximum reflections).

This means that designers must perform a calculation to find the relative reflectivity of their surfaces, or guess and hope
that their inputs are somewhat accurate. On the positive end, there are materials that do have relative inputs. Glass types
allow the designer to input reflectance and number of sheets in the panel. Glass types do not, however, allow for
specification of transmittance. Without usable inputs such as reflectance, instead of reflectivity, and transmittance, instead
of transparency, lighting design in platforms of Revit is simply too time consuming and not worth the input relative to
programs such as AGI32.
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I Setting Design Criteria

One of the largest challenges of lighting designers is establishing appropriate design criteria for spaces. The discussion up
to this section has been design criteria for three spaces in the Millennium Science Complex. With the advent of Building
Information Modeling, lighting design has an opportunity to merge into a larger world than lighting software. In its current
state, building information modeling lacks in ultimate usefulness of design criteria such as design illuminance and other
measurable quantities such as uniformity gradient, coefficient of variance, and luminance ratios. However, this observation

is only applicable to Revit MEP 2011 as it is the primary software for IPD/BIM Thesis 2010-2011.

Revit MEP allows for specialized space criteria once a schedule is created. It is possible to add custom parameters, but it is
not possible to edit pre-loaded templates (Figure 44). Other information, such as power densities (similar to ASHRAE 90.1)
is already embedded into space types. It is possible to add custom parameters through schedules (Figure 45).

Building/Space Type Setti

Filter: Enter Search Words Q

() Building Type (@) Space Type

Dining Area - Lounge/Leisure Dining - Parameter Value

Dining Area - Motel

Dining Area - Transpartation Energy Analysis 3
Dining Area - Penitentiary

Dining Area - Civil Services Area per Person 3382 57

Dormitory Bedroom Sensible Heat Gain per persen  : 250,00 Btu/h
DOTWIWVRSSJQY;E” Latent Heat Gain per person 200,00 Btu/h

Dressing/Locker Fitting Room - Gymnasium P

Dressing/Locker Fitting Room - Courthouse — Lighting Load Density 120 W‘fﬁz

Dressing/Locker [Fitting Room - Performing Arts Thea: Power Load Density 1.50 Wit

Dressing/Lodker Fitting Room - Auditorium = | |Pienum Lighting Contribution . 20.0000%

Dressing/Locker [Fitting Room - Exerdse Center 3

Electrical Mechanical Qccupancy Schedule Restaurant Occupancy - Lunc
Elevator Lobbies L4 Lighting Schedule Office Lighting - 6 AM to 11 P
Emergency - HospitalHealthcare -

Equipment Room - Manufacturing Fadiity Power Schedule Office Lighting - 6 AMto 11 P

Exam/Treatment - Hospital Healthcare
Exercise Area - Exerdise Center
Exerdse Area - Gymnasium

Exhibit Space - Convention Center
Fellowship Hall - Religious Buildings
Fine Material - Warehouse

Fine Merchandise Sales Area - Retail

Food Preparation

General High Bay - Manufacturing Fadlity
Famarsl | Bz - Wan farh wine Easli

4| [T

Fire Station Engine Room - Police /Fire Station

Garage Service/Repair - Automotive Facility

[ oc ][ comed | [ eb

Schedule Properties

Figure 44: Space Type

[

Fields | Fiter | Sorting/Grouping | Fermatting | Appearance |

bedded Schedule |

Available fields:

Scheduled fields (in order):

-
Actual LIGHTING Load =
Actual Motor - Elevator Load |
Actual Motor - FVNR Load

Actual Motor - Standby Load

Actual Motor - VFC Load

Actual Motor Load

Actual Other Load

Actual P.C. Recept Load

Actual RECEPT Load

Actual Return Airfiow 52
< T ] »

Add —>

<-- Remove

Spe
Add Parameter... Spel
Calculated Value...

Parameter Propertie:
Parameter Type
(@ Project parameter
(Can appear in schadules but not in tags)

Edit... Delete

Select available fields from:

[ ] Indude elements in linked fles

() Shared parameter

(Can be shared by multiple projects and families, exported to ODBC, and
appear in schedules and tags)

Select... Export...
Parameter Data
Name:
oK IES Design Iluminance Type
Discipline:
Type of Parameter:
Group parameter under:
Electrical - Lighting -
Add to all elements in the category
[ ok | canwl [ Heb

Figure 45: Parameter Properties
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For the inputs above, the parameter “IES Design Illuminance” will appear under the “Electrical — Lighting” properties of the
space and be in “llluminance” parameters (i.e. footcandles). Now that this parameter has been created, each space can be
edited to have its IES recommended illumination value within its properties. These new parameters can be drawn out of
the BIM model in a schedule, but are arbitrary to space type. Not being associated with a pre-specified space type creates a
labor-intensive chore to assign design criteria to spaces.

If IES values and parameters can be associated in the base space types, then it will be possible to have a visual check on
initial space design compliance. Discussed in the next section will be how Revit calculates average illuminance values and
their comparison to actual hand calculations.

I Calculation Process Revit MEP

Embedded in space types as discussed in “Setting Design Criteria” of this document are calculated statistics applicable to
lighting design. Parameters for these calculations include:

Variable Inputs Outputs
Lighting Calculation Workplane Average Estimated Illumination (AEl)
Ceiling Reflectance Room Cavity Ratio (RCR)

Wall Reflectance
Floor Reflectance

These inputs are separate from the “reflectivity” parameters discussed in the previous topic. The reflectances in this topic
are applied to the space. The space is essentially an imaginary box that fills a room to its extents. The reflectance values
apply to the ceiling, walls, and floor of the space box and are not associated with the materials in the room whatsoever.
Each reflectance can be thought of as an area average for the entire area it is analogous to in the space.

The room cavity ratio is automatically calculated from the “lighting calculation workplane” and the mounting height of the
luminaire. All calculations are used in a basic Lumen Method for the space. This inherently cannot take criteria such as
vertical illuminance, actual uniformity, or luminance ratios as discussed in the last topic. Other inputs are available that
affect the calculation such as customizable light loss factors and initial intensity (by efficacy, flux, luminous intensity, or
illuminance at a distance). The image from Revit MEP’s help site below shows these inputs (Figures 46 and 47). These all
are combined into a total light loss factor for the calculation.

Photometrics Initial Intensity
Tilt Angle 50.000% -
Photametric Web File EL1A19.TES © wattoge: 1000w

Light Loss Factor [ 1 Efficacy: -
Initial Inkensity [ 100.00% @ 16,50 [n// _ se— § 1eomw %
Initial Calor | 2800 K .

Dirming Lamp Color Temperaturs Shift  <hone > O ik

Color Fiker . White hd

£ > () Luminous Intensity:

C' Iuminance:
[ << Preview ] [ OK ] [ Cancel ] At a distance of:
Ok | [ Cancel ]

Figure 46: Initial Intensity
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Type Parameters

| EEaTSter | Vol & Light Loss Factor
Identity Data
Keynote Iethod
Madel O simple (® Advanced
Manuf acturer
Type Comments Walue
URL
Description Dimmer | Brighter
" N T
Temperature Loss{Gain Factor: 1.00
Assembly Code by
Type Mark X : -
Cost Yoltage LossfGain Factor: ) 1.00
Ballast Loss Factor: a 1.00
Photometric
MErES Larnp Tilt Loss Fackor: :J 1.00
Tt Angle 50.000° »
Photoretric Web File BLIALS.IES Surface Deprediation Factar: :J 1.00
Light Loss Factor [ 1 '
Initial Inkensity C imwe coniw Lamp Lumen Depreciation: U 1.00
Initial Color [ 2800 K
Dimming Lamp Color Temperature Shift  <None> Luminaire Dirt Depreciation: :j 1.00
Color Filker ‘White w
<| > Total Light Loss Factor:
| << Preview | I 0K ] [ Cancel ] [ Apply ] ] [ ]
OK Cancel

Figure 47: Light Loss Factors

Revit’s calculation process incorporates all of the input factors from each luminaire and adds them individually. Regardless

of luminaire position, orientation, and distribution, a simple addition of flux is the only equation used to calculate total
illuminance:

n

Lumens at Workplane;
Apr=
Area

i=1

The quantity of lumens at the work plane is a peculiar calculation also. It is a product of the “initial intensity” from the
properties seen in the image above, total light loss factors, and the coefficient of utilization of the luminaire. It is unclear in
the Revit MEP help page how the coefficient of utilization is actually calculated and used and CU does not appear in an
output in the properties box of a space. What the total calculation boils down to is the following:

= (I % LLF * CU);

AEl =
Space Area

i=1

Where: II = Initial Intensity in lumens
LLF = total light loss factors
CU = Coefficient of Utilization

As the equation turns out, room reflectance values should have direct bearing on the average estimated illumination of the
space, as should the task plane height. In reality, the user cannot determine how CU and RCR are used in these
calculations. In normal lighting calculations, a room cavity ratio, wall reflectance, and ceiling cavity reflectance are used to
interpolate on a chart for the luminaire. In the example below (Figure 48), reflectance values are changed from
ceiling/wall/floor of 0.8/0.6/0.2 (standard) to other values.
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Properties =
Electrical - Lighting A
Average Estimate... {2418 fc
Reem Cavity Ratio | 5320162
Spaces (1), s Lighting Calculati... i 2' 6"
S~ Ceiling Reflectance  0.750000
Upper Limit - THIRD FLOOR Wall Reflectance 0.550000
CH o Fioor Refiectance  |0.200000
2 Control Type =
Hoom Cavity . -
Lighting Calc.. 2 6"
Ceiling Reflec... 0800000 2 e
Wl Reflectan... [0 600000 Electrical - Lighting *
Fioor Refiecta...  0.200000 Average Estimate...
Contral Type L P :
Electrical - Loads A Room Cavity Ratio
f || Desion HVAC .. 000 W/t Lighting Caleulati... :2' 6"
=QLR-3D4 18 2 B Design Other ... | 0.00 W/ft e
Actual Other v Ceiling Reflectance 0.600000
NECoepCAlES A Wall Reflectance 0.400000
Specified Sup... 0 CFM
Eaic Rt Computed Floor Reflectance  {0.100000

ctu ply... .0 CFM
Return Airflow  Specified

m

Control Type

s and- [a , Specified Retu... 0 CFM
LR-3D4: 18 -3
= Actual Return .. 0 CF
Specified Exha... 0 CFM . . -
Actual Exhaus... 0 CFI Electrical - Lighting A
Powvsens A Average Estimate..,
Area
Berimeter Reom Cavity Ratio
- . Unbounded Hi. s : Vg
= R304: 18 LR-204: 16 = i Lighting Calculati,.. i 2' 6
Identity Data 2 Ceiling Reflectance | 0.950000
Waorkset Spaces
N R Wall Reflectance 0.800000
HName Dry Lab Typ... Floor Reflectance 0.300000
Room Number | N-354
Room Name | DRY LAB TVPL.. Control Type E
Comments L -

Properties help

Figure 48: Changing Reflectance Values

Notice the inconsistent change in the calculated illuminance and RCR relative to the given equation. If this calculation were
a true Lumen Method, the equations would depend on CU as in the IESNA Handbook shown here:

(# of Luminaires)(¢ per Luminaire)(CU)(LLF)
Workplane Area

Illuminance =

Where: CU o« F(pcc, pw, RCR)

Upon examining luminaires and spaces, it is possible that the “Room Cavity Ratio” report in the properties dialog is actually
a product of RCR and CU. Upon further investigation, this is not true. If reflectances are changed in a space, the coefficient
of utilization is automatically changed per luminaire, provided that the “Calculate Coefficient of Utilization” box is checked
in the luminaire properties. Using flux transfer, a coefficient of utilization can be obtained that is similar to the value
calculated in Revit MEP:

-1 p1Fi-2 p1Fi-3 M, —My,
p2Fr-q -1 p2Fs_3 M| = |—Moy;
M -

p3Fz_1 psFs_, (p3sF3_3) —1 3 Mo

Mgc * Apc

U= ——
Pramp * Prc
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Using the flux balance method, this room has a coefficient of utilization of 0.507 as opposed to a Revit MEP calculated value
of 0.518. “Room Cavity Ratio” in Revit MEP is still unclear as to how to achieve this value. For the same room, Revit MEP’s
output RCR has a value of 5.320. The actual RCR as calculated by the IESNA Handbook has a value of 5.698. When hand-
calculated RCR and CU are combined in the Lumen Method equation discussed previously, this room should be calculated
to be between 24.80 fc and 30.03 fc depending upon efficiency of the light fixture. Revit MEP calculates the average
estimated illumination for this space to be 24.95 fc, which is analogous to an efficiency of 72.7% in the Lumen Method
calculation.

In conclusion, Revit MEP’s calculation of “average estimated illuminance” can be a good starting point for lighting design,
but is not clear enough communicating how these values are calculated. If a more extensive demonstration of how Revit
MEP calculates average estimated illuminance can be written into the program, there could be more use for lighting design
estimation in Revit.
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|Appendix — Reference Materials
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Figure A: Wall Types in Tech 1 Spaces
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| ASHRAE 90.1-2007

TABLE 9.6.1 Lighting Power Densities Using the Space-by-Space Method

Common Space Types® LPD, Wit Building-Specific Space Types LPD, Wiit:
Office—Enclosed 1.1 Gymnasium/Exercise Center
Office—Open Plan : 1.1 Playing Area 1.4
Conference/Meeting/Multipurpose 13 Exercise Area 0.9
Classroom/Lecture/Training 1.4 Courthouse/Police Station/Penitentiary
For Penitentiary 1.3 Courtroom 1.9
Lobby 13 Confinement Cells 0.9
For Hotel 1.1 Judges’ Chambers 1.3
For Performing Arts Theater 33 Fire Stations
For Motion Picture Theater 1.1 Engine Room 0.8
Audience/Seating Area 0.9 Sleeping Quarters 03
For Gymnasium 04 Post Office—Sorting Area 12
For Exercise Center 0.3 Convention Center—Exhibit Space 1.3
For Convention Center 0.7 Library
For Penitentiary 0.7 Card File and Cataloging 11
For Religious Buildings 1.7 Stacks 1.7
For Sports Arena 04 Reading Area 1.2
For Performing Arts Theater 2.6 Hospital
For Motion Picture Theater 12 Emergency 2.7
For Transportation 0.5 Recovery ) 0.8
Atrium—First Three Floors 0.6 Nurses” Station 1.0
Atrium—Each Additional Floor 02 Exam/Treatment 1.5
Lounge/Recreation 1.2 Pharmacy 1.2
For Hospital ) 0.8 Patient Room 0.7
Dining Area 09 Operating Room 22
For Penitentiary 1.3 Nursery 0.6
For Hotel 1.3 Medical Supply 14
For Motel 1.2 Physical Therapy 0.9
For Bar Lounge/Leisure Dining 14 Radiology 04
For Family Dining 2.1 Laundry—Washing 0.6
Food Preparation 1.2 Automotive—Service/Repair 0.7
Laboratory 14 Manufacturing
Restrooms ' 0.9 Low Bay (<25 ft Floor to Ceiling Height) 1.2
Dressing/Locker/Fitting Room 0.6 High Bay (225 ft Floor to Ceiling Height) 1.7
Corridor/Transition 05 Detailed Manufacturing 2.1
For Hospital 1.0 Equipment Room 12
For Manufacturing Facility 0.5 Control Room 0.5
Stairs—Active 0.6 Hotel/Motel Guest Rooms 1.1
Active Storage 0.8 Dormitory—Living Quarters 1.1
For Hospital 0.9 Museum
Inactive Storage 0.3 General Exhibition 1.0
For Museum 0.8 Restoration 1.7
Electrical/Mechanical 1.5 Bank/Office—Banking Activity Area 125
ANSI/ASHRAE/IESNA Standard 90.1-2007 63
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TABLE9.6.1 Lighting Power Densities Using the Space-by-Space Method (continued)
Common Space Types® LPD, Wikt Building-Specific Space Types LPD, Wit2
Workshop 1.9 Religious Buildings
Sales Area [for accent lighting, see Section 9.6.2(b)] 1.7 Worship Pulpit, Choir 24
Fellowship Hall 0.9
Retail
Sales Area [for accent lighting, see Section 9.6.3(c)] 1.7
Mall Concourse 1.7
Sports Arena
Ring Sports Area 2.7
Court Sports Area 23
Indoor Playing Field Area 1.4
Warehouse
Fine Material Storage 14
Medium/Bulky Material Storage 0.9
Parking Garage—Garage Area 02
‘Transportation
Airport—Concourse 0.6
Air/Train/Bus—Baggage Area 1.0
Terminal—Ticket Counter 1.5

#In cases where both a common space type and a building-specific type are listed, the building specific space type shall apply.

Retail Area 4 = the floor area used for the sale of jewelry,
crystal, and china.

Exception: Other merchandise categories may be included in
Retail Areas 2 through 4 above, provided that justification
documenting the need for additional lighting power based
on visual inspection, contrast, or other critical display is
approved by the authority having jurisdiction.

9.7 Submittals (Not Used)
9.8 Product Information (Not Used)

10. OTHER EQUIPMENT

| Section 10 - Other Equif ]

| 10.1 - General |
[ 10.2 - Definition of C Paths |
[ 10.4 - Mandatory Provisions |

10.1 General
10.1.1 Scope. This section applies only to the equipment

described below.

10.1.1.1 New Buildings. Other equipment installed in
new buildings shall comply with the requirements of this section.

10.1.1.2  Additions to Existing Buildings. Other equip-
ment installed in additions to existing buildings shall comply
with the requirements of this section.

10.1.1.3 Alterations to Existing Buildings

64

10.1.1.3.1  Alterations to other building service equip-
ment or systems shall comply with the requirements of this
section applicable to those specific portions of the building
and its systems that are being altered.

10.1.1.3.2  Any new equipment subject to the require-
ments of this section that is installed in conjunction with the
alterations, as a direct replacement of existing equipment or
control devices, shall comply with the specific requirements
applicable to that equipment or control devices.

Exception: Compliance shall not be required for the reloca-
tion or reuse of existing equipment.

10.2 Compliance Path(s)

10.2.1 Compliance with Section 10 shall be achieved by
meeting all requirements of Section 10.1, General; Section 10.4,
Mandatory Provisions; and Section 10.8, Product Information.

10.2.2 Projects using the Energy Cost Budget Method
(Section 11 of this standard) must comply with Section 10.4,
the mandatory provisions of this section, as a portion of that
compliance path.

10.3 Simplified/Small Building Option (Not Used)

10.4 Mandatory Provisions

10.4.1 Electric Motors. Electric motors shall comply
with the requirements of the Energy Policy Act of 1992 where
applicable, as shown in Table 10.8. Motors that are not
included in the scope of the Energy Policy Act of 1992 have
no performance requirements in this section.

ANSI/ASHRAE/IESNA Standard 90.1-2007
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] IESNA Ninth Edition

ILLUMINANCE SELECTION

10-13

in enclosures that isolate ballast vibrations, or elec-
tronic ballasts.

ILLUMINANCE SELECTION

In 1979, the TESNA established an illuminance selection
procedure, which was published in the 6th, 7th, and 8th edi-
tions of its Lighting Handbook. The philesophy of that pro-
cedure was to enable the lighting designer to select illumi-
nances based on a knowledge of space and occupant
characteristics as well as the task and worker characteristics.

The philosophy of that procedure has been embraced
again in this edition, but the procedure has been modified
and simplified to place visual performance and therefore il-
luminance selection more in balance with the other impor-
tant lighting design criteria presented in this chapter and dis-
cussed throughout this edition of the IESNA Lighting
Handbook, Specifically, the recommended illuminances
provided n the Design Guide are based on the Society's
judgment of best practice for “typical” applications. Every
situation is unique so, naturally, typical conditions may not
be appropriate for a specific application, As a professional,
the lighting designer should have a better understanding of
the particular space and the needs of the occupants and
clients than what can be presented in a recommended illumi-
nance value for a typical space.

llluminance Recommendations

In 1979, the IESNA established nine illuminance categories,
“A" the lowest set of recommended illuminances, through
“1." the highest set. Each of the nine categories had general
descriptions of the visual task, irrespective of the applica-
tion. Generally, the same approach has been employed in
this edition of the JESNA Liglting Handbook 1o help light-
ing designers establish the best task illuminance. However,
four important modifications have been adopted.

+ The recommended illuminances are no longer pro-
vided without reference to a specific application.
Every application in the Design Guide has a specific
recommended illuminance (horizontal, vertical, or
both) representing best practice for a typical appli-
cation.

The nine illuminance selection categories estab-
lished carlier by the IESNA have been reduced 1o
seven categories and organized into three sets of vi-
sual tasks (orientation and simple, commaon, and
special). These groupings provide additional clarity
to the category descriptions (Figure 10-9).
Additional precision has been given to the task de-
scriptions in each category. In the previous three edi-
tions it was impossible for the lighting designer to
unambiguously ascertain what constituted, for ex-
ample, “low contrast” or “small size” Specific

IESNA Handbook llluminance Categories

Figure 10-9. Determination of lluminance Categories®

Orisntation and simple visual tasks. Visual performance is largely
unimportant. These tasks are found In public spaces where reading
and visual inspaection are only cccasionally performed. Higher levels
are recommended for tasks where visual performance is
occasionally important.

A Public spaces 30 Ix (23 fc)
B Simple orientation for short visits 50 Ix (5 fc)
c ‘Working spaces where simple visual
tasks are performed 100 Ix (10 1)

Common wisual tasks, Visual performance is important, These tasks
are found in commercial, industrial and residential applications,
Recommended lluminance levels differ because of the
characteristics of the visual task being llluminated. Higher levels ara
recommended for visual tasks with critical elements of low contrast
or small siza.

D Performance of visual tasks of high
contrast and large size

E Performance of visual tasks of high
contrast and small size, or visual
tasks of low contrast and large
size 500 Ix (50 fc)

F Performance of visual tasks of low
contrast and small size

300 Ix (30 fc)

1000 (100 fc)

Special visual tasks. Visual performance is of eritical importance.
These tasks are very spacialized, including those with very small or
very low contrast critical elements. Recommended lluminance
levels should be achieved with supplementary task lighting. Higher
recommended levels are often achieved by moving the light source
closer to the task.

G Perfarmance of visual tasks near
threshold 3000 10 10,000 Ix

(300 to 1000 fc)

* Expected accuracy in dluminance calculations are given in Chapter 9,
Lighting Calculations. To account for beth uncertainty in photomelric measure-
ments and uncertainty in space reflections, measured illuminances should be
with = 10% of the recommandad value. |t should be noted, however, thal the fi-
nal iluminance may deviate from these recommended values due to other
lighting design criteria.

ranges of contrast and size have been established for
this edition (Figures 10-10 and 10-11).

+ Recommended illuminances increase roughly loga-
rithmically with increasing task difficulty by com-
bined changes in task contrast and task size, as de-
fined in Figure 10-10. These recommendations are
guided by both the scientific literature and practical
experience.

High illuminances can partially compensate for small size
and low contrast 1o maintain high levels of visual perfor-
mance, Changes in visual performance as a function of task
contrast and size, background reflectance, and observer age
can be calculated precisely." For well-controlled situations,
this procedure can be a useful predictive wol. However, per-
formance at a visual task depends on many uncontrolled vi-
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Acoustical Aspects. The acoustical criteria for open-plan
offices are often quite siringent. Of special concern is the
acoustical privacy between workstations, In closed office
spaces this is provided by permanent walls, but in their ab-
sence, the ceiling takes on increased importance along with
the space dividers. Luminaires, either recessed or surface
mounted, can have an adverse effect on acoustical absorp-
tion. Lensed luminaires can reflect sound to adjacent work-
stations, whereas louvered units break up the reflected sound.
To ensure a completely satisfactory open-plan installation,
the designer should work with an acoustical consultant.

Private Offices

A private office is generally a fairly small space (8 to 12 m?)
with floor-to-ceiling partitions and one occupant. Ceiling-
mounted direct luminaires are typical. Usually luminaires
outside the private office cannot be seen by the occupant, so
the luminaire brightness may be less important than it is for
larger spaces. However, if the partition walls are glazed or
contain clerestory windows, overhead lighting within the
private office may affect those outside and vice versa. In this
case, the overhead lighting should be treated as in open-plan
areas.

As in open-plan offices, task lighting, combined with
low-level general illumination, can be used for private of-
fices, Because the wall area of a private office is large rela-
tive to the room size, thete is opportunity for wall lighting o
provide all or part of the general lighting; the result is often
. more pleasing in appearance than lighting from ceiling
sources alone. Wall washing with individual luminaires or
continuous linear sources produces a more open, brighter
appearance. Highlighting features such as artwork or creat-
ing patterns of brightness on the walls also lend variety and
interest.

For the best lighting layout, the fumniture arrangement
should be determined before the lighting is planned. This al-
lows for specific placement of luminaires so as not to cause
veiling reflections. This is rarely possible in a private office,
so alternatives should be considered. These include indirect
lighting from wall-mounted or ceiling-suspended lumi-
naires, a combination of indirect luminaires and direct light-
ing, wall coves to provide both wall luminance and task illu-
mination, and direct-indirect illumination from suspended
or wall-mounted luminaires.

Downlighting should not be used to provide task illumina-
tion. The paint source nature of these types of luminaires is
likely to cause harsh hand shadows on the task. Additionally,
if these luminaires are placed in the offending zone, reflected
glare or veiling reflections can occur. Downlighting may be
appropriate for wall washing or accent lighting, however.

Conference Rooms

Visual tasks in conference reoms range from casual to dif-
ficult. Direct glare and modeling of faces or objects as well

as design composition, style, and image are the key issues
for the lighting design for meetings, See Chapter 10, Qual-
ity of the Visual Environment. Two or more lighting sys-
tems should be planned to provide flexibility for this
range:

1. A general lighting system in which the control of
illuminance is provided by switches or dimmers.

2, A supplementary lighting system consisting of
downlighting with dimmer control for slide projec-
tion and other low-level illumination reguirements.
Due to improved technology and the reduced cost
of electronic dimming systems for fluorescent
lamps, it is sometimes effective to incorporate dim-
ming into the general fluorescent system, thus
eliminating the need for a second system.

3. A perimeter or wall-wash lighting system con-
trolled with dimmers for betier visual appeal and
for wall-mounted presentations.

Video Conference Lighting

Video conference lighting serves two purposes: to illumi-
nate people working and interacting with each other, as in
any conference room, and to illuminate people interacting
with other people at remote locations, via video displays.
These two requirements do not always complement each
other. Lighting that is designed for maximum visual comfort
and minimal glare does not always lend itself well to the
lighting requirements for high-quality camera images.

Lighting for video conferencing has its roots in photo-
graphic and television lighting, where most of the funda-
mental principles and techniques for camera lighting apply.
Camera lighting consists of key light, back light, and fill
light, Key light creates dimensionality and a modeling effect
for the subjects of the scene. Back light helps to outline the
subjects, creating depth of field and heightening the sense of
drama. Fill light provides general illumination, reduces
harshness, and softens shadows. Both key and back light are
task-specific, focused light aimed at the main subjects of the
scene, whercas fill light can be regarded as ambient and dif-
fused light.

Since video conference room lighting should create a
normal conferencing setting without having the feeling of
being on stage or under the spotlight, it is desirable not to
have dramatic lighting for video conferencing. Practical im-
plementation can also be achieved with two different layers
of lighting: one with totally indirect luminaires for fill light.
and the other with totally direct luminaires to provide key
and back light. One benefit of using two separate lighting
systems is that dimming can be separately applied to cach
lighting layer, creating a flexible lighting design that is more
accommodating to individual preferences and to the varying
functions of the conference room.

Typically, illuminances of 500 Ix (50 fc) are adequate for
occupants and for most modern video cameras. For more

IESNA Handbook Chapter 11: Lighting for Office Buildings
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DESIGN ISSUES FOR SPECIFIC AREAS

11-15

information on meeting room lighting and television light-
ing, see Chapter 15, Theatre, Television, and Photographic
Lighting.

Drafting and Graphic Production Reoms

Visual requirements for drafting demand high-guality illu-
mination, since discrimination of fine detail is frequently re-
quired for extended periods of time. Significant graduation
of shadows from drawing equipment and hands reduces vis-
ibility and productivity. Lighting systems that avoid re-
flected glare, veiling reflections, and task shadows are very
important in providing maximum visibility. Indirect, semidi-
rect, or other forms of overall ceiling lighting minimize
shadows, When ceiling heights or energy constraints do not
permit the use of these systems, direct lighting systems can
be applied where the work surface is illuminated from both
sides. In such a system, the absence of any luminaire in the
offending zone also minimizes veiling reflections and re-
flected glare. Supplementary lighting equipment with user-
adjustable support stems may be attached to the working
surfaces, allowing the worker to position the light for critical
task requirements or to overcome shadows and reflections.
Some lighting systems are attached to drafting machines so
that the light moves with the task. The requirements for
computer-aided drafting (CAD) are very different. They are
similar to but often more demanding than those for VDT
tasks, because of the use of dark color monitors and very
fine detailing and line weight (see the section “Offices with
Video Display Terminals™ in this chapier.)

Reception Areas

Reception areas are designed for people who are waiting for
their appointments and, while waiting, reading or convers-
ing with others, The lighting should be restful and yet pro-
vide enough illumination for reading.

One way to provide a restful atmosphere without direct
glare is by illuminating one or more of the walls. Another
way 15 to light the ceiling and part of the walls. Accent light-
ing for pictures or for a piece of sculpture enlivens the ap-
pearance of the room. If there is a receptionist located in the
area, the ambient illumination may need to be augmented,
depending on the visual tasks involved. Care should also be
taken to illuminate the receptionist’s face, so as o make this
person look approachable, and also to eliminate harsh shad-
ows caused by the downlights directly overhead. Task light-
ing can be provided far people waiting in the reception area.

Files

Files are primarily vertical work surfaces. In active filing ar-
eas, the work is likely to be long and visually difficult. Tllu-
mination should be directed onto the opened file drawers 1o
minimize shadowing within the drawer. Where files are lo-
cated in a general office environment and vertical illumina-

IESNA Handbook Chapter 11: Office Lighting

tion may also cause glare, consideration should be given o
local illumination at the files, with individual manual or au-
tomatic switching located nearby.

Restrooms

Uniform illumination is not required in restrooms. Lumi-
naires should provide light in the vicinity of the mirrors to il-
luminate the face. Other luminaires should illuminate bath-
room fixtures and stalls and should be located so that
partitions do not cast shadows on the plumbing or floors of
the stalls. High illuminances in these areas also have a ten-
dency 1o encourage cleanliness.

Public Areas

Public areas in a building include entrance and elevator or
escalator lobbies, corridors, and stairways. Since many peo-
ple move through these areas, the appearance of the space
is very important, but so are safety requirements and the
brightness balance with respect to adjacent areas. Public ar-
eas must remain illuminated for long periods, if not continu-
ously. Therefore, serious consideration should be given to
low-power lighting systems. Since many public areas are
egress areas, an auxiliary lighting system is required to cope
with power outages and system failures. These auxiliary sys-
tems can also serve as security lighting.

Entrance Lobbies

First impressions of office buildings are often perceived in
entrance lobbies (Figure 11-15). The lighting should com-
plement the architecture and provide for safe transition from
the exterior to the interior. Consideration must be given to
adaptation by the visual system from bright daylight condi-
tions to darker interiors, or vice versa.

Perhaps the most important element in a lobby is the
walls. Some may be of glass and some of opague materials.
Walls, if they are of high reflectance, can be illuminated, and
the reflected light can provide all of the illumination for the
lobby to provide orientation for people moving through it. If
specular materials are used, unwanted reflections from lumi-
naires must be considered. Grazing light from luminaires
close to specular surfaces will minimize visible reflections.

If the lobby is enclosed with glass, the interior walls need
to be at a higher brightness during the day in order to be seen
from outside against the high daylight brightness. At night, a
much lower brightness is required. The variable brightness
also makes it easier for eyes to adapt to the ambient condi-
tions when entering or leaving a building. For these reasons,
the lobby lighting should incorporate dimming or switching
conirols. Since surfaces have a profound effect on the inter-
action of light and the space, the designer should work with
the architect to choose building materials and lighting sys-
tems that work together to achieve the desired appearance
from different perspectives and at different times.
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Figure 11-15. The main lobby of a building should provide a good impression. Materials in lobbies are often of high reflectance.
The lighting should enhance the beauty of the building materials and at the same time minimize visible reflections.

1 Corridors

Corridor illumination on the floor should be at least one-
fifth the illuminance of the floor in adjacent areas. This illu-
minance is both safe and energy efficient and does not re-
quire major visual adaptation upon entering and leaving the
corridor.

Wall finish reflectances should equal or exceed those in
adjacent areas, Linear luminaires oriented crosswise to the
corridor generally make the narrow space appear wider.
Continuous linear luminaires located adjacent to the side
walls provide high wall brightness and can give a feeling of
spaciousness, Corridors, which are paths of egress, must be
provided with emergency lighting.

Elevator Lobbies

These are classified as casual seeing areas, so high-luminance
differences are acceptable. Relatively high illuminance should
be provided at the elevator threshold to call attention to pos-
sible differences in elevation between the elevator cab and
the floor.

Elevators

Brightnesses approximately equal to those provided in the
building corridors should be provided in elevators. Elevators

IESNA Handbook Chapter 11: Office Lighting

are small confined spaces often shared by strangers, so the
lighting should help people feel comfortable. Bright ceilings
and walls can give a feeling of increased size and will also
indirectly light people’s faces. The lighting in an elevator
should always be connected to the building’s emergency
power supply to help alleviate distress in the event of an ele-
vator power failure or malfunction.

Stairways

The stair treads should be well illuminated, and the lumi-
naires should be located to avoid glare and shadows cast by
occupants onto the stairs, Luminaires should be easy to
maintain because ladders are difficult to use in stairways.
Emergency lighting should be provided in all public stair-
ways. Although the lighting requirements are the same for
all stairways, the lighting design solutions may be different.

OFFICES WITH VIDEO DISPLAY
TERMINALS

The VDT is a major element in today’s office and presents
the design team with special problems. In creating a suc-
cessful lighting design, direct and reflected glare must be
controlled, as must the luminances in the field of view.

The VDT screen tilt is important; angles range from ver-

Page 55 of 78

JASON BROGNANO

MICHAEL LUCAS

CHRISTOPHER RUSSELL



Penn State-Millennium Science Complex

Existing Systems Confirmation & Modeling

IPD/BIM Thesis

Figure 13-10. A circular design element is used in a number
of ways in this intimate restaurant: in the concentric circles in
the ceiling, in the circular cove lighting, and in the circular
waiting area that can be set off from the dining area by
draperies. Downlights are aimed to illuminate table tops and
provide general lighting.

naneces (500 to 1000 Ix [50 to 100 fc]) and uniform distribu-
tion can be used to suggest a feeling of economy and effi-
ciency.

October 4™, 2010

HOSPITALITY FACILITIES AND ENTERTAINMENT LIGHTING

Figure 13-11. This hotel restaurant has a a cheerful interior
with a moderate illuminance level. Pendant luminaires delin-
eate the section of booths.

Food Courts

Food courts are designed to keep shoppers in the mall. If
food is available in an inviting setting, there is less likeli-
hood of people going home or off-site during peak meal
hours.

Proper color rendering is critical, to complement the ap-
pearance of the food and the patrons. Although walk-up fast
food counters may present a less sophisticated image than
fine restaurants, the lighting should still make a positive
contribution to the experience of being seen in a public
space.

If lamp life and accessibility are not critical issues and di-
rectional light sources are required, incandescent and tung-
sten halogen reflector lamps are often considered. However,
a variety of luminaires utilizing compact metal halide and
color-improved high-pressure sodium lamps can also pro-
vide directional light distributions and good color rendition,
along with longer lamp life and lower energy use.

For more diffuse lighting effects, compact fluorescent,
linear fluorescent, and metal halide lamps are usually con-
sidered. These long-life light sources provide good to high
color rendering capabilities, and they are available in a vari-
ety of correlated color lemperatures. Typical applications in-
clude hoth direct and indirect lighting.

Recognizing that tables, chairs, trash receptacles, and
other floor furniture can complicate maintenance accessibil-
ity in a food court. open luminaires with screw-based lamps

can simplify relamping procedures. Although line-voltage
incandescent and tungsten-halogen traditionally fulfilled
this need, metal halide screw-based lamps are now available
in a variety of versions for “open” luminaires.

In addition to line-voltage sources, low-voltage incandes-
cent and tungsten halogen lamps are frequently used to high-
light planters, fountaing, and other special features. However,
luminaires designed for compact metal halide lamps, reflec-
tor-style metal halide lamps, and color-improved high-pres-
sure sodium lamps can also provide precise directional beam
control, with longer life and lower energy use.

Depending on the demographics of the mall’s patrons
and the quality of the food vendors, the illuminance levels
might range from relatively high values that stimulate fast
turnover and frequent cleanup (100 1x [10 fc] or higher) to
fairly subdued levels that encourage shoppers to linger and
relax (50 to 100 1x [S to 10 fc]). Selected illuminance levels
should also account for the potential congestion that can oc-
cur in circulation aisles as peak-hour patrons negotiate their
way past tables and chairs, while balancing loaded trays.

With the food vendors' signs, lighted graphics, and front-
counter lighting, it is common for the tenant areas to con-
tribute to the illumination at the adjacent food court walk-
ways. However, as in the concourse, the designer of the foed
court rarely has direct control over the tenant lighting and its
resultant contribution to the public space. Therefore, while it
is important to consider anticipated conditions at the service
counters, the food court lighting should be capable of pro-
viding appropriate illuminance levels independently of
those same conditions (Figure 13-12).

Just as the selected illuminance levels and resulting lumi-
nance ratios in the concourse must strike an appropriate bal-

IESNA Handbook Chapter 13: Hospitality Facility Lighting
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r

DESIGN CONSIDERATIONS FOR SPECIFIC LOCATIONS

13-9

Figure 13-12. Whimsical signage delineates the food court
of an upscale mall. A variety of light sources contributes to
the cheerfulness of the place, including neon, fluorescent,
and metal halide. Daylighting is incorporated through a sky-
iaht and window walls.

ance with the retail shop windows, the lighting of the food
court must achieve a similar balance with the counter areas
of the food vendors. A certain level of contrast is desirable 1o
focus attention on the visual excitement of each tenant’s
graphics. However, an atmosphere of high contrast that
might be appropriate in a bustling regional mall may be in-
appropriate in a more sophisticated fashion center.

Cleanup lighting is always an issue, even if the composi-
tion of the food court leans more towards fine dining than to-
wards fast food. Typical recommended illuminance levels
for cleaning are 100 to 200 Ix (10 to 20 fc) averages main-
tained.

During normal hours the main lighting system must facil-
itate the level of clean-up activity that is appropriate for the
given atmosphere, time of day, and service methods. After
business hours, it is possible to rely on a secondary system
of cleanup lights or a control system that allows a portion of
the main lighting system to provide the necessary illumina-
tion. If dedicated cleanup lights are used, color rendering is
not important.

Kitchen and Food Preparation Areas

Well-designed lighting helps to create a bright, hygienic at-
mosphere in a kitchen and, by revealing dirt and the pres-
ence of debris, can stimulate good housekeeping (Figure 13-
13). Food preparation involves peeling, slicing, dicing, and
cutting operations, both by machine and by hand. These are
obviously hazardous, and lighting for safety must be a
stirong consideration.

Good lighting can reduce accidents, reveal spills that
make floors slippery, and emphasize hazardous areas. In
kitchen and associated support areas there is a need to elimi-

Figure 13-13. This university food service kitchen has a
bright, hygienic appearance with light levels high encugh to
accornplish the variety of food preparation and clean-up
tasks that are performed in a kitchen.

nate shadows and to provide illumination on both vertical
and horizontal surfaces, While kitchens contain difficult and
demanding tasks that may require relatively high illumi-
nances, luminaires should be placed and shielded so as not o
create glare into adjacent intimate dining areas when kitchen
doors are opened. This is particularly important when the ad-
jacent dining area has lower light levels. Color rendering is
important in food preparation and inspection areas,

Visibility can be reduced by large brightness variations in
the visual field. Direct and reflected glare can be significant
obstacles to employee comfort, productivity. and safety:
therefore, exposed lamps in direct luminaires should not be
used. In most food preparation areas, gasketed, damp-la-
beled luminaires are preferred, This allows for easy cleaning
and prevents dirt and grease from entering the luminaires.
Although glare can be controlled in direct luminaires by ef-
fective shielding of the lamps, indirect or direct-indirect
lighting is preferable because it turns the entire ceiling into a
large, low-brightness area source.

Light-colored walls further diffuse the general lighting,
reducing shadows. Because vertical surfaces of equipment
and furnishings typically occupy a significant portion of the
visual field, especially in kitchens, light finishes are recom-
mended for these surfaces.

IESNA Handbook Chapter 13: Hospitality Facility Lighting
IESNA Handbook Lighting Design Guide
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IESNA Lighting Design Guide Interior-6

I. INTERIOR - Very Important [__| Important Somewhat important Blank = Not important or not applicable
LOCATIONS AND TASKS
I |

Light Distribution on Surfaces

Flicker (and Strobe)

Light Distribution on Task Plane (Uniformity)

Notes on llluminance - see end of section

[Color Appearance (and Color Contrast)
[Sparkle/Desirable Reflected Highlights

J |Surface Characteristics

Daylighting Integration and Control
Luminances of Room Surfaces
Modelir_w_g o!' Faces py_Ob_je_cls_ )
ISyslem Control and Flexibility
Notes on Special Considerations

Point(s) of Interest
|Source/Task/Eye Geometry
|Special Considerations
llluminance (Herizontal)
[Category or Value (lux)
[pminance (vertica

Reﬂecied Glare

Design Issues
. lAppearance of Space and Luminaires

Direct Glare

g Reference Chapter(s)

Conference Rooms

Meeting

Critical seeing (refer to task)
Video conference
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Educational Facilities Ch. 12
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General (see Reading)
Art rooms
Drafting (see Drafting/Graphic Arts)
Home economics (see Residences)
Science laboratories
Lecture halls .
Audience (see Reading) T
Demonstration |
Music rooms (see Reading) | |
Shops (see Section Il, Industrial) |
Sight saving rooms e | i |
_Study halls (see Reading)
Typing (see Reading) ) || | || | |
Gymnasiums | - | |
Gasketoall e B * N F
Other sports (See Section IV, Sports) il ot ] e | N | |
Social events [ | i
Qutdoor sports facilities (see Section |V, Sports)
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|(If equipment locations are known, see Residences-Kitchens)| | | | I 1
Butcher shop | | t | | ‘

~ Cashier ] |

Cleaning
Dining
Food displays
Food storage

T
Nonrefrigerated ' i ] |
_Refrigerated ! | i | |
Galley o ‘ F i | !
Kitchen ' [ESE| 5 - | |
[ | |
|
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|
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1. INTERIOR - Very Important|__] Important |__| Somewhat important |__| Blank = Not important or not applicable
LOCATIONS AND TASKS
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T
Food Courts o e ©) Ch. 13
Offices (13) Ch. 11

Filing (see Reading)
General and private offices (see Reading)
Open plan office
Intensive VDT use
Open plan office
Intermittent VDT use
Private office -
Libraries (see Libraries)
Lobbies, lounges, and reception areas
Mail sorting
Copy rocoms

Reading (16)

(1415

(1415

Copied tasks
Microfiche reader
Photograph, moderate detail
Thermal copy, poor
Photocopies
Photocopies, 3 generation
Data processing tasks
VDT screens
Impact printer
good ribbon
2™ carbon and greater
ink jet/laser printer
keyboard reading
Machine rooms
Active operations
Tape storage
Machine area
Equipment service

momm>»

|
I3
ol

oomo

mmo oo

#2 pencil and softer leads
#3 pencil
#4 pencil and harder leads
Ball-point pen
Felt-tip pen
Handwritten carbon copy
White boards
Chalk boards

Printed tasks
6-point type
8- and 10-point type
Glossy magazines
Maps
Newsprint
Typed originals
Telephone books

moo/mmo

m|m
L

mojomoom

Service Spaces

(see Service Spaces in Section I, Industrial)
Stairways and corridors

Elevators (see Elevators)

Toilets and washrooms - } 8 - ! ‘

Ch. 11, 19

:
B
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I Fixture Cut Sheets

Lighting Fixture Cut Sheet Package

Fennsylvania State University

Millennium Science Complex
March 09, 2009
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Socket Vented Lamp

(By Others)

Alzak Venting  Hail
Reflector  Slot Support [2)

Bracket Top

Wertical Safety FullLens Trim Square Aperture  Cone Retaining
Adiustmert  Ghain  [Optiohal) Trim Frame Spring

Dimensions and Lamps

October 4™, 2010

H8643

Shallow Depth, Wide Beam Downlight
One 2@42W Triple Tube Compact Fluorescent
6" Square Parabolic Trim

H23

Optics and Applications

The socket is mounted harizontally in an ellipsoidal primary
reflector for wide distribution and reduced recess depth in
shallow plenums. Use in low to medium height ceilings for
comdors, entries and for general and area lighting.

Design Features

A steel housing protects and aligns reflectors and lamps.
The socket and ballast will accepl all triple tube waltages
interchangeably. The square trim is stabilized by a
proprietary steel web to prevent racking and is held to the
ceiling by conslant pressure springs. Maximum ceiling
thickness 11/2" Ballast and lamp service from below.
Finish

Housings and structural pants are painted malte black o
suppress stray light leaks. Standard trims are anodized
Sottglow® clear. Special finishes, textures and colors are
available, see below under Accessories.

Trim Textures

Textured trims create a subile new aperture appearance.
Select among different embossed patterns 1o maitch the
ambiance of the space being illuminated. Refer to Squares
brochure for descriptive photos

Rallact

Mumber Lamps

B 1% D
Aperture | Width | Length
131" 19"
343mm [ 483mm

55 6"5q
153mm

26-32-42WW Triple Tube

Heg43 compact fluorescent

Brightness

Lamps o5 | 750 |es0 550|450
32W TE Osram/Syl | 31 |e7 |20 [1221 10019
32W PL-T Philps 37 | 108 [218 |esos 13729
42W PL-T Philips 40 |151 |273 |em57 18941
45W T/E Osram/Syl | 53 [185 [367 [4566 [17420

Datain footlamberts. Photometer readings, Maximum Brightness hMethad

Humber

Hes43

Matching Square Units *
Vertical lamp fluorescent
Low voltage

PAR lamps

Directional

Halogena, A lamps
Tungsten halogen

Metal halide Pages H26, H27, H28
Wall washer Page H37

* Cligk for link to pages in blue.

Page H22
Pages H5, H6
Pages H7, H8, H9
Page H9

Page H10

Page Hi1

Fully electronic, microprocessor controlled with programmed
start to assure rated lamp life. Input voltage ranges from
120V through 277V. Operates 26, 32 or 42W lamps
interchangeably. Power factor .98, slarting lemperature
0°F (-18°C), THD<10%. Pre-heat start < 1.0 second. End
of lamp life protection. Rated for » 50,000 starls.

General

Fixtures are pre-wired, UL and C-UL listed for eight wire
75°C branch circuit wiring. Union made IBEW. Luminaire
Efficiency Rating (LER) data is in the photometne directory
located in Section Z.

Accessories
R2 26" support rails WT White trim flange.
R5 52" suppor rails WHT White complete trim.
SB  Softglow black. BP Ball Peen texture
SG  Soliglow gold CG Corrugated texture
SH  Softglow mocha. DS Distressed texture.
SP Soltglow graphite. WV Waoven texture.
ST Soltglow titanium. LL Linear spread lens.
SW Soliglow wheat. LP  Large prism lens
SY Soliglow pewter. MP  Microprism lens.
S7  Softglow bronze. V347 347 volt ballast.
BR  Bright trim finish. FC  Four cell cross balfle.
FR  Frosting on lens. DM Dimming ballast
F Fuse. Specify watls and volls.
EM Emergency power includes integral charger light
and test switch visible through aperture. Battery
aperalion for 90 minutes.
FLT6 Full lens trim, specity lens type, e.g. H8643-FLT6LL
WRL Wattage restriction label, specify wattage

kurt versen §

Foint Source Lighting
Westwood, New Jersey 07875

Kurt Versen Company

brandston partnership inc.
Lighting design
122 West 26! Street 5™ floor

New York New York 10001
T.212.924.4050 F. 212.691.5418

PSU

DC-1
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H23 H8643

Performance Datachart

Single Unit Initial Footcandles, 20" Work Flane Ceiling to Floor Multiple Units Initial Footcandles, 30" Wark Plane
H2643 One 32W Fhilips Triple Tube Read Top Catal
H&&43 Ore 42 Philips Triple Tube Read Bottom Data) Calng'oe: "Wallza0%:  Floor.00%
Madir 10° 20° 30° Spacing is Maximum Over Work Plane
FC FCG Diam| FG Diam | FG  Diam Spacing RCR 1 RCR 3 RCR &8
19 18 2 16 4' 10 &' g 7 23 19 15
25 a7 2 Eal 4 13 &' :3 38 32 21
21 13 2 " 5 T g o g 18 14 g}
18 18 2 12 & 10 ' 7 27 23 15
10 10 2 a g 5 ot 10 gt 12 10 8
16 14 El 11 = 7 9! a8 20 17 1
a 8 8 7 8" 4 10 " 10 10 8 6
12 i 3 a &' & 10 o' 18 14 9
G G 2 o z 3 1 12 12! 8 L} 5
10 a & 7 7 4 11 10 13 11 7
o - Seenotes 2, 3 and 4
Candlepower Distribution Candelas

0 a0°
o 2400% | 2400%
0 457 457
5 466 480
10 464 470
15 468 476
20 475 473
25 448 452
30 457 398
35 396 337
40 316 255
45 233 170
50 136 99
55 52 34
80 13 14
65 g 9
70 6 7
75 0 0
80 0 0
85 0 0
20 0 0

H8&43 One 32 Triple Tube Philips. © Vertical Angles H&&43 Cne 32 Triple Tube Osram Sytvania © Wertical Angles
Eff. 29% SM 0°1.30 SMB0°1.14 ¥ Initial Lamp Lumens Eff. 23% S/M0° 1.36 SMB0°1.24 * Initial Lamp Lumens
ae 20° 0° 20°
L o | 3200% | azao* 7 o | 3200% | 3200%
176 o 880 880 150 o 757 757
5 866 869 5 750 761
264 10 842 843 295 10 751 741
15 813 618 15 746 704
20 768 78 20 725 847
2 5 | esd | Ti0 0 25 | 718 | e
30 619 602 30 632 E6a
&0 95 | 508 461 32 a5 | sa29 454
40 386 a2z 40 406 315
528 45 266 235 450 45 288 184
50 172 173 50 185 128
G616 58 107 113 525 55 102 21
60 50 =) &0 40 36
65 19 17 65 15 15
e 70 0 0 . n 0 0
75 0 0 75 0 0
72 80 0 0 . 80 0 0
85 0 0 85 0 0
580 50 0 0 Zh an 0 0
He&43 One 424 Triple Tube Philips < Vertical Angles Haa43 One 42 Triple Tube Qsram Syivania © Vertical Angles
Eif. 38% SM 0% 107 S/ 80° 1.06 * Initial Lamp Lumens Eff. 35% SiMO?1.21 8008113 * Initial Lamp Lumens
Notes Coefficients of Utilization
1 Softglow® cone multipliers: Gold x 89, Wheat x 87, Pewterx 73,
Mocha x .75, Graphite x .70, Titanium x 70, Bronze x .68 Caling 80% 70% ‘ S0% 30% | o
2 Single unit Datachart pattern diameters are determined by the number Wall %| 70 ‘ 50 ‘ 30 | 10 ‘ 50 | 10 ‘ 50 | 10 ‘ 50 ‘ 10 | 0
of degrees from each side of nadir. Therefore a 20° diam eter &
represents atotal 40° pattern width at the work plane 30" above the RCRI| Zonal Cayity Meltiod=Fid o Reflectanas 20%
floor. Footcandle values are at the edge of that diameter 1 43| 41 | 40| 33| 41| 38| 39| 38| 38| 36| 35
3 Datachart spacing is rounded off to the nearest toot 2 a0 | a8 | 36| 35| 37| 34| 36| 24| 35| 33 31
4 Data by IES methods. Compact fluorescent data vary due to lamp
lumen differences, power input, bUrning position, ambient temperature 3 39 35| 83 81 34| 31 33 30| 82| 30| 28
and ballast characteristics & modification factor should be applied 4 a5 |32 | 30| 28| 32| 28| 31| 27| 30| .27 | 28
5 Brightness datafrom the Average Luminance Method are inaccurate
for small aperture downlights. They are theoretical calculations derived 5 33|29 | 27 (.25) 20 25| 28| .25 | 28| 24 | .2
for large surfaces such as troffers. For a complete discussion refer to 8 a1 | 27 | 25| 23| 27| 23| 25| 22| e8| 22| 22
section Z brochure Z1
4 29 | 25 | 23| 21 25| 21 241 21 24| 20| 20
8 28 .23 | .21 19| 23| 19| 23| 19| 22| 13| 18
9 26 | .22 19| 18| 22| 18| 21 17| 21 17| A7
10 25 | .20 18 .16 | 20 16 | 20 ( 16 | .20 | .16 | 16

m Kurt Versen Company, Westwood, New Jersey

Ha643 One 42W Philips

HB&43 Cne 32W Philips x 1.00

HB8643 One 42W Osram x .93
H8843 One 42V Osram x 88

October 4™, 2010

brandston partnership inc.
Lighting design

122 West 26" Street 5" floor
New York New York 10001
T.212.924.4050 F. 212.691.5418

PSU

DC-1
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Socket Wented Lamp Alzak

(By Others)

Wenting  Rail
Reflector  Slot Support (2)

Bracket Top

Vertical Safety FullLens Trim Sguare Aperture  Cone Retaining
Adjustment  Chain  (Optional) Trim Frame Spring

Dimensions and Lamps

October 4™, 2010

H8643

Shallow Depth, Wide Beam Downlight
One 26-32 Triple Tube Compact Fluorescent
6" Square Parabolic Trim

H23

Optics and Applications

The socket is mounted horizontally in an ellipsoidal primary
reflector for wide distribution and reduced recess depth in
shallow plenums. Use in low to medium height ceilings for
corridors, entries and for general and area lighting.

Design Features

A sleel housing protects and aligns reflectors and lamps.
The socket and ballast will accept all triple tube wattages
interchangeably. The square trim is stabilized by a
proprietary steel web to prevent racking and is held to the
celling by constant pressure springs. Maximum ceiling
thickness 11/2" Ballast and lamp service from below.
Finish

Housings and structural parts are painted matle black o
suppress stray light leaks. Standard tnims are anodized
Soltglow® clear. Special finishes, textures and colors are
available, see below under Accessories

Trim Textures

Textured trims create a subtle new aperture appearance.
Select among different embossed patterns to maich the
ambiance of the space being illuminated. Refer to Squares
brochure for descriptive photos.

Ballast

Mumber geplh Lamps.

B o [}
Aperture | Width | Length
13 |19
343mm | 483mm

&l 8" 39
153mm

26-32-42% Triple Tube

Ha643 compact fluorescent

Brightness

MNumber | Lamps 85° 75° 65 |55° 45°

32 T/E Osram/Syl | 31 ar 203 1221 10019

38\ PL-T Philips a7 108 218 6688 |13720

Hae4a
42¥ PL-T Philips 40 151 273 6857 |18841

420 T/E Osram/Syl | 53 185 367 |4568 |17420

Data in fostlamberts. Photometer readings, Maximum Brightness Method

Matching Square Units *
Verlical lamp fluorescent
Low voltage

PAR lamps

Directional

Halogena, A lamps
Tungsten halogen

Metal halide Pages H26, H27, H28
Wall washer Page H37

* Click for link to pages in lue.

Page H22
Pages H5, He
Pages H7, H8, H9
Page H9

Page H10

Page H11

Fully electronic, microprocessor controlled with programmed
start to assure rated lamp lite. Input voltage ranges from
120V through 277V. Operates 26, 32 or 42W lamps
interchangeably. Power faclor 98, starling temperature
0°F (-18°C), THD<10%. Pre-heat start < 1.0 second. End
of lamp life protection. Rated for > 50,000 stants.

General

Fixtures are pre-wired, UL and C-UL listed for eight wire
75°C branch cireuit wiring. Union made IBEW. Luminaire
Efficiency Rating (LER) data is in the pholometnc directory
located in Section Z.

Accessories
R2 26" suppor rails. WT White trim flange.
R5 52" support rails. WHT White complete trim.
SB Softglow black. BP Ball Peen texture.
SG Softglow gold. CG Corrugated texture
SH  Softglow mocha DS Distressed texture.
SP Softglow graphite. WY Woven texture.
ST Softglow titanium LL Linear spread lens
SW Softglow wheat. LP Large prism lens.
3Y Softglow pewter. MP  Microprism lens.
57 Softglow bronze V347 347 volt ballast.
BR  Bright trim finish. FC  Four cell cross balfle.
FR  Frosting on lens DM Dimming ballast.
E Fuse Specily watls and volts
EM  Emergency power includes integral charger light
and test swilch visible through aperiure. Baltery
operation for 90 minutes
FLT8 Full lens trim, specify lens type, e.g. H8643-FLTBLL.
WRL Wattage restriction label, specify wattage

kot versen §)

Poirt Souree Lighting
Westwood, New Jersey 07675

Kurt Wersen Compary

brandston partnership inc.
Lighting design
122 West 26!" Street 5" floor

New York New York 10001
T.212.924.4050 F. 212.691.5418

PSU

DC-1A
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H23 H8643

Performance Datachart

Single Unit Initial Footeandles, 30" Work Plane Ceiling to Floor Multiple Units Initial Footcandles, 30" Work Plane
H8643 Cne 32W Philips Triple Tube Head Top Datal
Heg43 One 42% Philips Triple Tube Read Bottorn Data) Callnge0te: “Wallss0%: Eloer20%
Madir 10° o0° a0° Spacing is Maximum Cwer Work Plane
FC FC Diam| FC Diam| FC  Diam Spacing RCR 1 RCR3 RCR &8
18 18 7 16 4' 10 &' g 7 25 18 15
29 27 2 21 4 13 &' ' 38 32 21
21 13 gl 1 & 7 ' g g 16 14 "
18 19 2! 15 5 10 ' 7' 27 23 15
10 10 2 ) o ) ot 10' gl 12 10 8
16 14 3 11 5! Z a' a' 20 17 "
a a 3 7 &' 4 10 ' 10 10 3 6
2 " 3 9 &' & 10 g 16 14 9
6 (] 3 5 by 3 i 1ot R 8 G 5
10 2] 3 7 7 4 11! 10' 13 ik 7
Candlepower Distribution Candelas BeslfeleRPLa A
B ane
o 2400% | 2400%
0 457 457
1 466 460
10 464 470
15 489 476
20 475 473
25 448 452
30 457 398
35 386 337
40 316 255
45 233 170
50 136 29
55 52 34
&0 13 14
65 a 9
70 [} 7
75 0 0
G0 ) 0
85 0 0
a0 0 0
H8543 One 32W Triple Tube Philips © Vertical Angles H8643 One 32 Triple Tube Osram Sylvania © Vertical Angles
Eff.39% SM 0°1.30 S/MB0°1.14 * Initial Lamp Lumens Eff. 33% S/M0° 1.36 SV 90" 1.24 * Initial Lamp Lumens
0° 907 0 80°
8 o | g200% | 9200% 32 o | 3200% | 3200%
178 a 880 880 150 0 n7 57
5 368 268 750 781
284 10 842 843 295 10 751 741
15 813 816 15 746 704
20 768 781 20 725 47
L 25 | esd | 710 R0 2% | 718 525
30 618 602 30 632 569
REl 35 | 508 451 972 35 | 529 454
40 384 322 40 408 313
se8 45 268 235 450 45 288 194
50 172 173 50 185 128
616 55 107 113 525 55 102
60 50 50 60 40 36
65 19 17 65 15 15
. 70 0 [ . 70 ) 0
75 0 1] 75 0 0
e 80 0 o B> 80 o 0
85 0 a 85 0 0
889 90 0 0 70 50 0 0
HB&43 One 424 Triple Tube Philips 2 Vertical Angles H8643 One 424 Triple Tube Osram Sylvania © Vertical Angles
Eff. 38% SM0°1.07 SIM50° 108 * Initial Lamp Lumens Eff 35% Sioe 1.21 S 80113 * Initial Lamp Lumens
Notes Coefficients of Utilization
1 Softglow® cone multipliers: Gold x 83, Wheat x 87, Pewterx 73, -
Mocha x .75, Graphite x 70, Titanium x .70, Bronze x .68 Ceiling 80% ‘ 0% ‘ 50% ‘ 0% ‘ o
2 Single unit Datachart pattern diameters are determined by the number s ‘ 50 ‘ 30 | 10 ‘ 50 ‘ 10 ‘ 50 ‘ 10 ‘ 50 | 10 ‘ 0
of degrees from each side of nadir. Therefore a 20° diameter =
represents atotal 40° pattern width at the work plane 30" above the HICEL| FonalGavity: Mefhiod” FIGor Rleflactanoh 20%
floor. Footeandle values are at the edge of that diameter 1 43 | 41 | 40| 39| 41| 39| 39| 38| 38| .36]| 35
3 Datachart spacing is rounded off to the nearest foot 2 40 | 38 | 36| 35| 57| 24| 26| 34 | 35| 33| 1
4 Data by |ES methods. Compact flusrescent data vary due to lamp
lumen differences, power input, burning position, ambient temperature 3 38| 95 |33 31| 34 31 .33 ) 30 32 .30 | L9
and ballast characteristics . A modification factor should be applied 4 35 |30 | 30| 28| 32| 28| 31| 27| 30| 27| 28
5 Brightness data from the Awerage Luminance Method are inaccurate
for small aperture downlights. They are theoratical caleulations derived S 33|29 | 27(.25) 29| 25| 28| .25 | 26| 24| .24
for large surfaces such as troffers. For a complete discussion refer to & 91 | 27 | 25| 23| 27| 23| 26| 22| 26| 22| 22
saction Z brochure Z1
74 25 | 25 | 23| 21 25 | 21 24 | 21 24| .20 | 20
=) 28723 | .21 19| 23| 19| 23| 19 | .22 19| 18
9 26 | 22 19 |18 | 22| 18| 21 17| 21 2 | 4%
10 25 | .20 18 .16 | .20 | 16| 20| 16 | .20 | .16 | 18
m Kurt Versen Company, Westwood, New Jersey HE643 One 42W Philips. HB643 One 42W Osram x 83
H8&843 One 324 Philips x 1.00 H8643 One 42W Osram x .86
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DESCRIFTION

Low brightness 8" aperture downlight for use with 28W, 32W or 42W Triple

Tube 4-pin compact fluorescent lamp. The lensed reflector provides superior

shielding. Reflector trim eliminates brightness at higher angles. Standard
features include low iridescent finish on all reflectors. Venting ensures
maximum lamp life and lumen output. Open downlight, lens, and open wall
wash trims are interchangeable within the same housing.

SPECIFICATION FEATURES

October 4™, 2010

FO PO™

Catalog #

Type

Prepared by

A ... Reflector

Clear upper Alzak® reflector for
maximum light output. Positive
reflector mounting, without tools,
pulls trim tight to ceiling. Lower
spun parabolic reflector, .060 thick
aluminum available in a varitey of

Alzak® finishes. Bracket

D ... Housing Mounting Frame
One piece prect
aluminum 1-1/2" deep cellar
accommodates varying
dimensions of ceiling materials.

on die cast

E ... Universal Mounting

Accepts 1/2" EMT, C Channel, T bar

B ... Lens

Choice of tempered fresnel,
prismatic, diffuse, or clear glass
lenses or molded prismatic acrylic,
opal diffuser or clear UV stabilized
acrylic. Lens is fixed to lower
reflector.

ceiling.

G

G ... Socket Gonnector

One piece die cast aluminum
connection allows venting for
maximum thermal perfermance.

fasteners, and bar hangers. Adjusts
5" vertically from above or below

F ... Conduit Fittings
Die cast screw tight connectors.

Junction Box

Listed for eight #12AWG {four in,
four out) 90°C conductors feed
through branch wiring.

1/2" and two 3/4" pry outs.
Positioned to allow straight
conduit runs. Access 1o junction
box by removing reflector.

H ... Socket

4 pin GX2403/4 base with fatigue
free stainless steel lamp spring
ensures positive lamp retention.

I ... Electronic Ballast

Electronic ballast provides full light
output and rated lamp life.
Provides flicker free and noise free
operation and starting. End of
lamp life protection is standard.

Labesls
cULus listed, Wet label.

C6142 6181/80

26W, 32W, 42W TTT
Compact Fluorescent

6" LENSED DOWNLIGHT
ENERGY DATA
26W Triple 4-pin

Ballast: Electronic
H- 1204 Input Watts: 29, Line Amps: 0.25
277V Input Watts: 29, Line Amps: 0.10
Powar Fartor: 99, THD: <10%:
F Min Starting Temp.; -10°C (16°F)
c Sound Rating: A
32W Triple 4-pin
Ballast: Electronic
E 1200 Input Watts: 36, Ling Ampe: 0.32
277V Input Watts: 36, Line Amps: 0.16
Porer Factor: =89, THD: <10%
1N Starting Termp. -10°G [15°F)
A Sound Rating: &
D 32W Triple 4-pin
Ballast: Dimming
120% Input Watts: 38, Line Amps: 0.31
_ 277V Input Watts: 37, Line Amps: 0.13
B ? Powrer Factor: 85, THD: <20%
L 51116 l 112 Min Starting Temp.: 10°C (50°F)
(144mm] Y 1202mm] Sound Rating: A
. NOTES:
. 638 / Accessories should he ordered separately
[162mm] For additional eptions please consult
7 130 vour Coaper Lighting Representative.
Alzak s 3 registered trademark of
WAl 1330mm] Aluminum Campany of America. Hi-
Lume is a registered trademark of Lutran
Electronics Co. Inc.
ORDERING INFORMATION
Bample Humber: Complsts unit consists of housing, ballast and trim
=) [ L L [ |
Housing Ballast Dptions Trims Finish Lens Cption |Accessories
©6° 6" Horizomal E: 120,277V 50/60 Hz Electronic CP- Chicago 6181 Lensed LI= Low Iridescent Clear 1+ Frismatic WF= Vhite HB26G: Cnannez\gl_ar
|3 E- 347V 50660 Hz Electronic Planum D"“:’"“Q’“ H-Haze Lens Eg‘;“z“d et
1026+ 26v 120V Dimming, Lutron  |[EM® ;Z‘:"f“‘& Fanged  [WMH-Warm Haze j2iDiMea L (ge"g HB50: C Chanme Aar
uke wi . 3
Compact SE et Reflactor & Gokd |3- Clear Lens. Flanged ::39%50 Lang,
2026 26V 277V Dimming, Lutron switch 6180: Reflector,  |yyh: Wheat [1G: Prismatic only) —
Compact SE Molded [ —— Glass Inctaliatie Fuse Ki
1D22: 32¥V 120V Dimming, Lutren Trim Ring |2G- Diffuse S00 WX
Wattage Compact SE GP: Graphite Glass RMB.22- Waod taie Bar
Hariger, 20"
42 26V, 32V, 2D32- 32V 277V Dimming, Lutren GPH- Graphite Haze 3G+ Clear Long.air
or 42 Compact SE 1= Cognac Glass HSAG: Shpe Adaptertar
TTT Lamp ] | fiioo
1Da2: 42W 120V Dimming, Lutron KH- Cognac Haze 4G+ Fresnel D ey
Compact SE BB- Black Baflle (5180 only) s Shape
2042 42V0 277V Dirnrming, Lutron )
e e ) e white Baie 160 only) )
Lighting Specifications and D bj to chi without notice. ADPD4NG4S

wenwcooperfighting.com

Consult your representative for additional options and finishes

04/17/2007 247:32 PM
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PHOTOMETRICS C6142 6121/6180
Average
Candlepower Distribution Candlepower Luminange Cone of Light
Temem 9, e e, o mmEE
100 C6132 6180L1 o 613 613 45 13615 15813
Specular Reflector 5 621 625 56 7768 8318
200 with Prismatic 15 608 619 65 4340 3691 56" 20 60"
Lens 25 516 530 78 ] [ 66" 15 78"
300 Lamp=82W TTT E 338 354 85 0 0 F0 10 o
Lumens=2400 45 158 184 100" 6 115"
400 Spacing Criteria= 55 73 78 120 4 136"
0°=1.1,90°=1.1 65 30 26 wo 3 150"
500 Efficiency=38.0% 75 0 0 Baam diamater is to 50% of maximum footcandles, roundad
o P o ta the nearast half-foot
600 — ()0 a0 0 0 Footcandle values are initial, apply appropriate light loss
- =07 faciors where nacessary
Lamp Multiplier Reflestor EM Multiphiar
26W TTT=70 Multiplier: lin emergens
Haze=05 modet
Strai=9 EM=27
Wheat=5
Zonal Lumen Summar Coefficient of Utili ation
Zome Lumens % Lamp % Luminaire e 8 % FO% 50% 0% 10% 0%
030 43 193 50.7 w7050 30 10 50 30 10 50 10 50 10 50 10 o
0-40 674 28.1 73.9 RCR
0-60 %76 365 6.0 0 45 45 45 &5 44 44 44 42 4z 40 40 ECHI 38
o090 912 38.0 100.0 143 42 41 4o 41 40 39 B 38 3 7 BT 35
90-180 0 0.0 0.0 2 41 38 37 3% 38 37 35 37 3 a6 a4 % a3 a2
o-180 912 38.0 100.0 _ 3 o3 31 M 3 R Cr) 4 31 L ) 30
4 36 33 31 % 33 31 29 2 2 28 0 o8 27
5 34 31 28 97 30 28 26 0 2% 28 26 28 2 25
“ 6 32 29 26 24 28 26 24 28 M 27 2 27 2 23
_ 7 3 26 4 2 20 24 22 2 22 25 22 % 22 21
8 28 24 22 2 24 22 20 4 20 23 20 23 20 19
_ 9 2@ 23 2 18 2 20 18 22 18 22 18 21 18 18
_10 25 21 13 7 21 18 17 21 17 20 17 0 17 18
re=Ceiling reflectance, rw=Wall reflectance, RCR=Reem cavit ratio
CU Data Basad on 20% Effestive Floor Cavit Reflectance.
o . _ Average s
Candlepower Distribution Candlepower Luminance Cone of Light
TestNo. Hz2215  Des i g 0w CDiseM lemmiated Plino Factiarials Bt
Ce132 6180L1
100 0 504 594 45 14115 17243
i‘?ﬁf:ﬁ;:iﬁ“"“ 5 501 556 55 8042 5706 » "
200 Lins 15 589 609 65 4628 4196 56 20 g6
Lamp=32W PLT % 506 5549 75 0 o g6 14 80"
200 Lumens=2400 e 344 364 85 0 0 Ly L] 98
: e 4 164 200 1o'e” L 120"
400 1 SE"’}IG'"Q Criteria= S 75 9 120 4 146"
y—39.6% P 2 2 140" 3 170"
500 | — ¥ e 75 0 o Beam diameter isto 50% of maximum footcandles, roundad
" = o s tethe nearast half-foot
600 - - ] = m 5 Footcandle valuss ar initial, apply appropriats light loss
factors where necessary.
Lamp Muttiplier Reflector EM Multiplier
26W PLT=70 Muttiplier: lin emergens
maodel
EM=27
Zonal Lumen Summar Coefficient of Utilization
Zone Lumens shLamp 2 Luminaire _ e H0% FOU 50% 0% 10% 0%
0-30 489 19.5 48.0 _mw 7050 30 10 50 30 10 50 10 50 10 5010 0
0-40 699 201 732 R
0-60 917 38.2 261 L0 47 47 47 4 46 46 48 M 42 42 4 4 40
0-90 955 30.8 1000 1 45 44 43 42 43 4z 41 41 40 40 39 T 40
90-180 ) 0.0 0.0 2 43 40 39 37 40 3 37 B 3 a7 35 ] a4
0180 055 208 100.0 "3 40 3 3w 3735 33 3% 33 B 32 34 32 31
_ 4 38 3 32 30 4 32 30 33 30 32 30 32 2 29
_ 5 3% 32 o o 322 7 7 a0 27 W o7 26
6 33 30 27 25 29 27 95 25 25 28 25 29 24 24
T 7 4 23 26 23 26 22 % 22 22
_ B 29 25 73 21 25 22 21 25 21 24 21 2420 20
9 28 23 21 19 23 21 19 23 19 22 18 22 19 18
0 26 22 1917 21 19 w7 2117 21 17 0 7 18
re=Ceiling reflectance, rw=Wall reflectance, RCR=Reom cavit ratio
CU Data Based on 20% Effestive Floor Cavit Reflestance.
H&lugmm Specifications and Di i bj 1o change without notice. ADPOANGLS

wwewicooperlighting.com

Partfolio » Customer First Center « 1121 Highway 74 South » Peachiree City, GA 30269 « TEL 770.486.4800 » FAX 770.486 4801
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To enhance its unobtrusive design and compact size, the

Chameleon can be customized with wallpaper, fabric, or lam-
inate in the field. And there’s no minimum quantty required
for custom manufacturing, including crafting all visible parts

o 350
q —(20.32 ) —y F{3.89 cm)
in custom metals such as bronze, pewrer, or brushed alu-

minum, or applying custom paint colors. Contact your local I m\r?{?ﬂ“txm
Concealite representative for more information. 5 wall
o thickness
& necessary ||| 1
o ] =
The emergency lighting unit shall be Concealite Chameleon ]O. E
and will conform to UL Standard #924 and be installed in R |-
accordance to Article 700 of the National Electrical Code. FrETENRY 10,43 &) i
‘The unit will be stored in 2 retracred position during normal * Note: Unit depth of 3.5 allows =
s Ty S for installation into stud wall
power condidons and upon the loss of udlity power, will be or ceiling
deployed into the open position and the lamps energized. + ETL and C/ETL
Restoration of utility power will cause the unit to rewact o
the stored position and the lamps extinguish. The unic shall

be constructed of cold rolled steel. Motor shall be 2 12 volc Side Miew
sealed permanent magnet type with a 30 year service life.
The electronics shall be 2 solid state design. Lamps shall be
MR-16 with GU-10 Bi-Pin twist lock base. The unit shall be
available in 12, 24, 120 and 277 volt configurations.
Required rough
opening in wall or
ceiling is
All Concealite equipment is guaranteed against defects in 7257 (18.42 cm) high
materizls and workmanship by the manufacrurer for a period
of three years from date of shipment under normal operations
and proper use. Correction of all defects shall be by replace-
ment or repair (at our option) and shall constitute fulfillment
of all manufacturer’s obligations. Baweries provided as part of
unit’s equipment and carry a three year full warranty with an
additional pro-rated guarantes.

6.75" (17.15 cm) wide

Ordering Information

5 REM 20 12V Option{s)
Series :
Options
Fe=IFus] PT - Plaster Trim
Remote Lighting Unit S - Surface Mount Endosure
REM - Remotely Powerad by CF - Custom Finish {Specify Color)
a3 Central Battary Systam or 120 TBAR - T-Ear Mounting Kit
o 277 wolts VAC RETRC - Retro Fit Back Box
La See Technical Section for Details
WZ"‘WPZSW R - CBLK - C-block Back Box
12 Watt Quartz Halogen Lamps
20 - 20 Watt Quartz Halogen Lamps Voltage
25 - 35 Watt Quartz Halogen Lamps 12%DC
50 - 50 Watt Quartz Halogen Lamps 24WDC
75 -75 Watt Guartz Halegen Lamps 120 VAT
27T VAL
A Division of Gow Industries . . . .
202 Elk Street Please refer to the remote wiring section in the optional technical
PO. Box 160 data section of the catalog for the number of conductors needed

Elkton, SD 57026 ta control remote fixtures
Phone: (605)542-4444

Fax: (605)542-3333
httpriiwwe concealite.com
e-mall: info@concealite.com

©2003, Concealite Life Safery Products 5003-1202

Note: These specifications are subject to change.

brandston partnership inc. PSU
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Recessed Linear Fluorescent
Flanged Extrusion - STAGGERED LAMPS

October 4™, 2010

selinx

Project: Type: Qty:
Fixture Lamp Shielding  Mounting  Nominal  Finish Voltage
Series Type Length
Options (refer to separate data sheets for ordering codes and details)
Fixture $eries | Lamp Type Shielding Mounting Nominal Length| Finish |Voltage Options
MiR1S 1T5  FosTs $D Satine Lens $H Suspension Clips | 008 8 foot WH White | 120 |TB %eggthés 1? F\ls? ?Hd‘
W00 Recessed 10 reaTeH0 | 0D Exira Diffuse L . ALl SN
Continuous Flange Habillse Les = gfacstgn‘fsmsla\\ed) 012 1zt BK Black | 277 |WrEM Standby Battery Pack?
(prefic quantity, i.e. - SEM)
(Flanged Extrusion ;i-“zi RC Rolaling Crosshars | Forastial nghe
Flanged Endcaps) 9 ccofolloning pege. For | SV Silver 247 F$  Single Fusing
Staggered Lamps |2T5  (24F28/T5 P Perimeter Mount | by lengghe, oonfigurs- DM Diririing? (specify systerm)
tons ndiatenominal | P Specify DMA Digital Addressable Dirnming?
M1R2S %‘E‘ kength reunded o the RALE FW  Flex Whip (standard)
M100 Recessed next highest fat. Faotory
Flush End il ipply Byoutiian- PW1 Flex Whip (dlmmamg)
(Flanged Extrusion’ ings. Indpectual fixtutes Track Eutrac Standard:
Flangeless Endeaps) cannot berfie foinet DL Suftable for Damp Locations
Staggerad Lamps CCEA Chicago Plenum
D (See MR16 spec
T Available with MARTS only.  ZMust b kow profie ballasts {11 W 19he" Hj; consul factery frdtalb. “Consul fotory frdetais sfests, pp.98-99)
Mounting Diagrams a1 8 Track

Suspension Clips (SH) Pre-installed Rod (TS) Rotating Crosshars (RC)

Perimeter Mount (PM)

1. HouslIng - Continuous,
6063-T5 extruded alurninurm
profile upto 16 feet long, Joined
with Connector Plus Joining
System for ease of installation and
o assure a uniforrn appearance

Seak=1.4

2. Ballast - Blectronic, high power
tactor, class "P", type "A" sound
rating. Speafy 120v, 277y, or
347v. Ballast is factory pre-wired
with leads to one end of fixture:
Consult factory for ballast options

ta>— 4" (100mm) ——‘

3. Gear Tray - Die formed gear
tray with integral factory preset
sliding covers to fill extrusion with
light, with & matt white finish for
even illumination. Geartray
installs as complete electrical unit
and is held in place with knurled
dress nuts. It is fully accessible
from below ceiling

A" ({1 22mm) —%

4. Flange - 1/2" (12mm) wide

SELUX Corp. @ 2006
TEL: (345) 6917723
FAX: (345) 8016749
www_sellx com/usa
M1RIS-01 (v5.0)

o

flange runs full lengths of both

continuous flange (M1R1S) or
tflangeless endeaps (M1H28)

5. Lamps - As nated (by others),
Other lamp lengths or wattages
available, consutt factory

6. Shlelding - Choose between
0D Extra Diffuse Lens and SD
Satine Lens. See page 8 for
more details

7. Spring Steel Suspension
Clips - Supplied two places,
located nominally every 4 ft
Support wires supplied and
installed by others

8. Prednstalled 1" 1/4-20 Stud -
Attached to fixture every nominal
4 fest

9. Coupling and Threaded Rod
to Structure - Supplied and
installed by others

Track insert including frack
available for all configurations,
consult factory for details,

1.

10. Rotating Crossbar - For inac-
oessible ceilings, adjustable for
cailing thicknessss from 14" 10 2",
Support required nominally exvery 4

11. Steel Wall Bracket and 1/4-
20 Rod - Supplied nominally
every 4 ft. Fasteners to wall and
wall anchors by others.

12. Aluminum Wallbracket -
Secured to wall {fasteners and
wal anchors by others) and runs
entire length of fixture. Also sup-
plied for width of fixtures when
supplied with cortinuous flangs
Allows for 18" gap between
flange and wall 1o create shadow
line allowing for unevenness of
wall

Interlor Luminalre Finigh -
Standard interior colors are
White (WH), Black (BK) and
Siver (SW). RAL colors (SF) are
available, please specify RALE

sides and is part of the main
extruded body. Specity

Unfon Made Affiliated
with IBEW Local 363

In a continuing effort to offer the best product possible we reserve theright to drange, without notice, specifications or materials that in our opinion will net alter
the function of the product. specification sheets found atwwwselux cormyusa are the most recent versions and supercede all other printed or elecronicversions,
3
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PHOTOMETRICS =2
Coefficients of Utilization Candela
Effective floor cavity 20% Angle  Along Il 459 Across |
© 0% 50% 0% 10% o% [) 2300 230 2309
w70 50 30 10 70 50 30 10 50 30 10 5 3 10 50 30 10 © 5 2300 2306 2316
ReR 10 2263 2301 2343
O 87 & % 8 8585 35 85 81 81 81 71 77 71 74 74 473 15 1208 2287 278
1 81787674 7977 75 73 74 7271 1170 68 €9 67 66 65 20
2 75 71 67 64 74 70 66 83 67 64 62 65 62 60 63 61 W 53 2
3 70 64 %0 55 65 63 5S¢ 55 61 57 54 50 56 53 57 54 62 51 0
4 655 52 a8 5 51 48 55 50 &7 53 40 46 52 48 46 4 »
5 50 51 45 41 50 45 41 49 44 41 45 43 80 48 43 40 38 20
6 55 46 40 3% 45 40 36 44 39 % 43 W B 42 38 B M ©
750 41 3 31 40 41 3B 31 40 35 31 ) 3 @ 34 3 20 50
2P2GAX-3325381 8 48 37 31 27 453 31 17 36 30 70 s 30 21 34 30 26 25 =
Electronic Ballast 9 4233 9 23 4131 1 235 32 1 23 31 26 23 30 26 23 21 9
F32T8/35K lamps 10 39 30 24 20 38 29 24 20 29 24 20 26 23 20 27 23 20 " o
2800 lumens 70
s #ori Zonal Lumen Summary Typical VCP Percentages 7
(1) 1.2 X mountiny WS W %
£ MO 9 Zono  Lumeons  %lamp  %Ficturo Room Sizo (Pt} 25 100 25 100 5
heignt, (1) 1.6x 030 1903 27 311 20%20 s 7N 7876 %0 o 7y B
mounting height 040 1291 %2 539 20x30 @ 7 85 &0
Efficiency = 72.7% 060 5657 6.3 92.6 30 x 60 s 3 L)
Tast RBDOI‘E o090 8110 727 100.0 80 x 30 8 81 87 84
0180 8110 727 100 60 x 60 88 I
2P2GX3325381 IES X
LER = FP-63

Yearly Cost of 1000
lumens, 3000 hrs at
.08 KWH =$3.81

ORDERING INFORMATION

Sample Number: 2P2GAX-332538-120V-EB81-U

I L IC I 1

I

I

I .
P

T

==

Heat Removal Number of Lamps * Voltage *
HR: Heat Removalt 2 Lamps (Not Included) 120V 120 Vok
HRD O+ Heal Removal 277V 277 Vol
Damper Open Wattage L3a7v 347 Vor
HRDGC* Heal Removal 132 32W T8 (48") UNV Universal Voltage®
Damper 120207
Cinsnd
Louver Color
Width ey Options
2- 2 Wadth G Gold GL- Single Element Fuse
W White GM: Doubile Element
Series Fuw
P2 Paralux Il (Cell Configuration 'WTR White Reveal
(38" 3 Rows ol 8, 24 Gell Lamps’ Lamgs Installed
Trim Type * il Flex: Flex Instaliod
+ Grid/Lay-in - Emergency’ FM
@ :::::’" Louver Finish Y in
- Cancanled T/Slota e
Grid L3 Ballast Type *
¢ Flange Tiim " :I’_"U':‘,'Iﬁ";m‘)m EB- Electronic Ballast
Mz Modular Tiim Standard ER: Gansic: Ripid Stast
Wi SpecularMironsd DLS: Dimming Ballast
Air Supply (Law liidescant)
AX- Air Supply Flaating Louver inted Lamp Size
X+ Blank SideFlontiog Louver - Non Al g T8
Supply
AVX: Air Supply Floating Louver Number of
wiDirectional Air Vane Ballasts
11 Ballast
Notes: T Irtagesl End Plate Gred Lock feature not svalstls i Hest Removal
2 Converabibey aoplian to housens orly, momite shisling med s assembies st b otdiaad, Fisture alo 2'2 Balam
odmpdable with fanged or mod Ul frms. (3" 3 Ballast
3 AnE0Grid Clip is recommanded for all 0'16° ceiling ryatarns.
a Standard oft-zanter ballas on J318mp fedures.
8 Progucts siso svaiabls in non-US voltage and aeunclas for Intamatonal markets
8 Not Availabla whan spacityifg amaig snciss, vallage et ba apacie
= . ! Di - biect 1o ch ith oti

www.cooperlighting.com

Matalux * Customer First Genter * 1121 Highway 74 South * Peachtres City, GA 30260 * TEL 770.485.4800 * FAX 770.486.4801

Options
\/PLUS* Figher Ballast
Faewr(1.18)

RLS Rotor Lock Sacket
(T8 Lamg only)
RIF Advance
Suppmssar
2BC* 2 Ballast Covers
FR Fire Rated Label
20GAMEP: 20 Gauge
Housing

MEP Modified End Pl
PAF" Painted After
Fabrication

Packaging
U+ Unit Pack
PAL’ Palletized
Uncartoned
Fixtures.
PALC: Palletized
Fixtures in
Cartan

ACCESSORIES

EQ - TBAR Safaty Earthquake Clips *

SHIPPING INFORMATION

Catalog No.

2P2GAX-3325381 42 LBS.

ADFO205
111472007 4:44:15 PM

October 4™, 2010
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I Additional Daysim Information

I South Facade

Daylight Automony Contours [ClColor Bar. [[ICooy to fle.
[VIColor

[Dayid’ltkikmmy v]TargetIIIurn. []contours

Shade 2: Off [ Set Daylight H Set Schedule ][ Customize Display ” Save Image ” Recall Image

Figure C: 30fc Daylight Autonomy — South Fagade

File Site ing Luminai i ion Analysis Help

Daylight Automony Contours [CIColor Bar_ [C]copy to file
[¥|Color

Lontinous Dayiaht Alfomony. % + | Target Tium. [IContours

[Ghade 1: 01 Shade 2: OFF [ setDayight | [ setschedue || CustomizeDisplay | [ Saveimage || Recallimage

Figure D: 30fc Continuous Daylight Autonomy — South Fagcade
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l East Facade

. [color Bar
Daylight Automony Contours i

L Target tum. (Cal ] [vIContours

4&/.

P
<7\
ade Condition

[Shade 1:0n1  Shade 2: OFF [ setDayight | [ SetSchedue || CustomizeDisplay || SaveImage | [ RecallImage

Figure C: 30fc Daylight Autonomy — East Fagade

Daylight Automony Contours [ [Color Bar [TIcopy to file
[7]Color
[Cmmﬂayid’ltkmnmy v] Target Iium. |¥|Contours

Shade Condition
Shade 1:On1  Shade 2: Off [ setDayight | [ Setschedule | [ CustomizeDisplay | [ SaveImage || Recall image

Figure E: 30fc Continuous Daylight Autonomy — East Fagade
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Figure F: 30fc Daylight Autonomy — West Fagade
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Figure G: 30fc Continuous Daylight Autonomy — West Fagade
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