LIGHTING DESIGN
CONCEPT & PERFORMANCE

learning objectives and outcomes

OBJECTIVES

This assignment integrates concepts from the other
modules as students create a lighting design for a
defined space within a studio project. Lighting within
the space is seen as integral to the basic design
features of the space - its brand identity, spatial and
materal gualities and patterns of use. Success of the
design is evaluated for both qualitative and
quantitative aspects.



lighting design concept & performance

TASK ONE

o [INTEGRATE - design thinking about lighting with overall design goals for the space and its use
e ESTABLISH - design criteria for lighting through observation and research

TASK TWO

* [INTERACT - with spatial environments through hands-on experience

¢ BRESPOND - to how daylight positively or negatively affects our experiences with space with design proposal

TASK THREE

* CREATE - conceptual design based on design criteria and daylight optimization

e EVALUATE - analyze lighting design performance relative to established goals

TASK FOUR

o COMMUNICATE - use lighting vocabulary and graphic representation to summarize design solution and beneficial
properties

EDUCATORS NOTE- the above project is broken into four distinct task options to allow for different levels of engagement with the
problem. An Addendum is provided showing additional ways to graphically present lighting quality and quantity.



lighting design concept & performance

ASSIGNMENT

Your assignment is to create a lighting design for a specific space within your studio project. Special attention should be
placed on the role of lighting to reveal and define space and support desired uses. Additionally aim for your lighting design
to conserve energy and enhance visual comfort for people by optimizing daylight and providing energy-efficient and
well-controlled electric lighting.

TASK ONE: ESTABLISH LIGHTING DESIGN CRITERIA
Select a space in your studio project in which daylight plays an important role in illuminating the space. In selecting the
space for your analysis. Similar to the Lighting Observation assignment, select a space that will provide a variety of
lighting needs and opportunities for specific users of the space throughout the day and week. Establish criteria to support
aesthetic as well as the functional objectives of the space.

1. Establish brand identity, typical users and analysis operations of the space.

2. Image collection to capture or explain ideas for spatial, material and lighting qualities.

3. Establish lighting design criteria for aesthetic and functional concerns; sketch a concept plan highlight use areas.

TASK TWO: OPTIMIZE DAYLIGHT

Experience and analyze the available daylight for the space. Assess existing illumination patterns and propose
interventions to control and optimize the light.

1. Site visit or physical model analysis of daylight quantity and quality.

2, Design daylight control device and assess results.



lighting design concept & performance

TASK THREE: DEVELOP LIGHTING DESIGN CONCEPT

Conceptualize how electric lighting design can enhance visual comfort in the space with minimal energy use. Consider
layouts and controls to provide a positive user experience as people interact with lighting in the space from day to evening.
Evaluate the success of design proposals by comparing measured results to established lighting design criteria.

1. Lighting concept plan connecting electric lighting to use of the space.
2. Refine concept using layered lighting and adjusting the controllable aspects of light.
3. Test and play with light distribution strategies using digital simulation.

TASK FOUR: COMMUNICATE LIGHTING DESIGN

Communicate final lighting design in terms of experiential qualities and measured performance for specified lighting
components.

1. Lighting layout and specification using reflected ceiling plan, details and schedules.

2. Lighting performance using renderings, control plan and energy intensity data.



TASK ONE | highting design critena | establish brand identity & typical users

ASSIGNMENT

The first task is to create a branded identity for your project. What are the
important underlying needs of the building aesthetic. what are the drivers
behind your architectural, interior and lighting schemes.

IDENTITY
* Om the mat is about inspiring the individual, about creating space

and program for everyone.

* The lighting should be as adaptable to support a variety of moods
for the different exercise classes.

* The ambience supports a theme of personal comfort within an
open, industrial zone.

¢ The lighting will emnphasize the exercise area as a singular 'open
space’ expression, with accent on the instructor.

TYPICAL USERS

* Pre work morning users.

® | unchtime yoga users
® Private lessons

* Typical early evening classes



TASK ONE | hghting design critena | analyze operations

ASSIGNMENT

Chart the operational hours of your building type and provide a typical user function during each hour. This will help you
identify what lighting needs your building will experience at the various times of day. Part of energy-efficient design is

knowing when daylight may be harvested and what functions are performed at what time. Then your design may provide
suitable lighting only for what is necessary.



TASK ONE | hghting design critena | analyze operations

OPERATIONAL ANALYSIS CHART

TIME OF DAY TYPICAL USER # USERS ACTIVITIES AND FUNCTIONS
T:00 am moming classes 10-20 pilates
8:00 am moming classes 10-20 normal yoga
9:00 am morming classes 10-20 extreme relax yoga
10:00 am individual classes 10-20 high energy yoga
11:00 am individual classes 10-20 pilates
12:00 pm lunch crowd 20-30 normal yoga
1:00 pm lunch crowd 20-30 extreme relax yoga
2:00 pm lunch crowd 20-30 high energy yoga
3:.00 pm individual classes 2-3 one-on-one training
4:00 pm individual classes 2-3 one-on-one training
5:00 pm individual classes 2-3 one-on-one training
6:00 pm post work crowd 20-40 normal yoga
700 pm post work crowd 20-40 extrerne relax yoga
8:00 pm post work crowd 20-40 high energy yoga
9:00 pm post work crowd 20-40 pilates




TASK ONE | lighting design criteria | image collection

ASSIGNMENT

Collect images to capture or explain ideas you have for the brand identity and use of the space. What spatial, lighting and
materials gualities will the space exhibit? These images can assist you later on as you make decisions on how light is
distributed and the texture and reflectance of materials.

The studio space should appear open and fluid, receiving most of its light from the outside environment. The interior
electric lighting scheme should interact with a soft materials paletie to introduce diffuse luminous surfaces. Direct
overhead-mounted lighting will provide accent light for instructor demonstration zones.



TASK ONE | hghting design cntena

ASSIGNMENT

Create a chart that organizes the various spaces within your program and identifies your design goals, desired spatial
gualities and activities that will take place within them. For specific tasks within the space, refer to IESNA guidelines to
identify an appropriate illuminance target in footcandles or lux, associated to a particular workplane or surface. By
breaking down a larger space into smaller individual spaces, it will provide a clearer and more organized way to identify
lighting needs based not only on aesthetic value but functional necessity. You may also use this chart to consider how the
lighting is distributed throughout the space, creating depth and focus to areas while balancing this with ambient lighting.



TASK ONE | hghting design cntena

LIGHTING DESIGN CRITERIA CHART

SPACE

preparation

teaching area

workout area:
normal yoga

workout area:
extreme relax

workout area:
high energy

restroom

storage

DESIGN

formal, bright
relaxed

bright,
directional

intimate,
relaxed

calm, dull
lighting,
Indirect

bright
proactive

intimate/ dim

well lit

SPATIAL QUALITY

clarity and reference of
orientation

daylight, clanty for
demonstrations

daylight. focus on activity,
opportunity for both
relaxation and stimulation

daylight. focus on activity,
opportunity for both
relaxation and stimulation

daylight. focus on activity,
opportunity for both
relaxation and stimulation

avoid institutional light by
overlighting

artificial light very bright

ACTIVITIES

greet visitors,
administrative

demonstrations,
instruction, practice

stretching, movernent,
strength training,
VIEWING, posing

pre natal. stretching,
breathing exercises,
laying down on floor

pilates, power yoga,
constant moving,
vigorous

hygiene

storing items

ILLUMINATION

156-20fc

16-20fc

10-156fc

5-1.51C

35-451c

10-201fc

30-50fc




TASK ONE | hghting design critena | ighting concept plan

ASSIGNMENT

Create a conceptual floor plan to coordinate with your Lighting Design Criteria Chart. Identify the subspaces and the
desired ambience for lighting. Identify where natural light 1s entering the space through windows or skylights. Show the
flow of people and relationship of the various uses.
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TASK TWO | optimize dayhght | experience or builld model of the space

ASSIGNMENT

Visit your space if this is possible. Alternatively, build a daylight model to use in analyzing daylight in the space. Whether in
the actual space or in the model, create an evenly spaced grid of points on a measurement plane. This plane is typically a
horizontal “workplane” at around 30 or 36 inches above the floor. It can also be the floor plane, or a wall plane depending
on the use of the space.




ASSIGNMENT

TASK TWO | optimize daylight | assess existing daylight distnbution

Record your measurements on a plan or elevation, and in a chart like the one below. The following example shows two
sets of llluminance readings for the fioor plane (0" above floor) of the Om the Mat yoga studio. The analysis was done for
two different sky conditions and time of afternoon.

DAYLIGHT MEASUREMENT WORKSHEET
Sky condithon: Very Owvercast
Time of day (start/stop):
Date: lan, 31, 2011
Room or model name: I front of Alumnl Hall, on the ground
Height of measwrement plane (le. 30" or 36" AFF) -
Comments {le. room lights off if possible)  Bullding to the south

3:30-5:00

METER READINGS (I = Illuminance measured in fc)

Initial Meter Beadings -
Average of 3-5 repdings per llumingnge
i (114
I ex ILint 1int (adj)
Mater External Internal Daylight Adjusted for
Ipcation kn Maber Mater Factor 2500 fe
Madel or Reading Reading [(Ratio of eaterion
Room {average] [average] I intf 1 ext] daylight
Sample 3076 152 0049 124
1 JHE &9 0,088 220
s 70 33 0.046 115
k| 728 8 0.038 96
4 785 &0 0. 0 159
5 720 35 0.049 122
[ 728 30 0.041 103
i 785 34 0.043 108
B 720 30 0.042 104
o T8 5 0.034 -1

DAYLIGHT MEASUREMENT WORKSHEET
Sky condition : Ohwercast

Time of day (start/stop):  4-Spm

Date; Feb. 7, 2011

Room or model name; In front of Alumnl Hall, on the ground
Height of measurement plane (le. 30" or 36" AFF) o"

Commants (le, room lights off if possible)  Bullding to the south

METER READINGS (I = Illuminance measured in fc)

Initial Meter Readings =
fverhge of 3-5 FERCINGE pEr IHurmifafee
location; {fc)
Iex Iint I imt {@di)
Meter External Internal Durylight Adjusted lar
location In Meater Maobor Factor 2500 fc
Model ar Reading Reading [ Ratio af cxterion
Room {average)  (sverage) | 1int/lext) = daylight
Lample 3075 152 0.045 124
1 TES 32 0.041 102
2 720 1o 0.014 as
3 728 f 0.008 21
4 JES 26 0.033 B3
5 720 13 0.018 45
& 728 5 0,007 17
F TBES 24 0.031 76
8 720 11 0.015 a8
| 728 4 0.005 14

In addition to recording the llluminance at a point, these tables express the daylight factor for the various grid locations.
Daylight factor is calculated under overcast sky conditions only. It is the ratio of the interior [lluminance to the exterior
llluminance. As such it describes how much available daylight is present in the interior due to architectural constraints

such as solar orientation and fenestration.



TASK TWO | optimize dayhight | assess direct daylight penetration

ASSIGNMENT

Use a sun angle chart to determine the solar altitude angle at key points during the year. Visually chart how sun would
penetrate into the space in section view. You may also wish to create a similar study using the solar azimuth angle and a
floor plan. Alternatively you may wish to study the sun penetration more comprehensively by placing a physical model on
a Heliodon or other tilt table device that will mimic the changing solar conditions. A digital model with sun study
capabilities is also an alternative at this juncture.

Existing condition of south-facing yoga studio wall, (40 degrees north latitude)

st syl b

=4
-

MARCH/ SEPTEMBER 21, NOON JUNE 21, NOON
SUN ANGLE 50 DEGREES SUN ANGLE 75 DEGREES



DECEMBER 21, NOON
SUN ANGLE 28 DEGREES

JUNE 21, 8 AM
SUN ANGLE 3% DEGREES

TASK TWO | optimize dayiight | assess direct daylight penetration

MARCH/ SEFTEMBER 8 AM
SUM ANGLE 24 DEGREES

DECEMBER 21, 8 AM
SUN ANGLE 8 DEGREES



TASK TWO | optimize daylight | explore options for architectural control of daylight

ASSIGNMENT

The previous observations should give you an idea of how daylight is working well in the space, or how It is perhaps too
intense or poorly distributed. Keeping in mind your desired lighting qualities for the space, explore a variety of options for
controlling the available daylight to your advantage. Create a chart that organizes the various findings associated with
some potential daylight control devices. Pay attention to how the space is conceptually laid out, and allow yourself to
adapt the concept plan to be more in harmony with the existing light conditions. True, control may be possible through use
of special glazing or window films. However, this exercise urges you to consider a more architectural solution involving
exterior or interior devices. They may be permanent like overhangs or more ephemeral such as interior blinds or draperies.



TASK TWO | optimize daylight | explore options for architectural control of daylight

OPTIONS FOR ARCHITECTURAL DAYLIGHT CONTROL

OPPORTUNITIES SOLUTIONS DAYLIGHT CONTROL NOTES
sloped louvers will IRIGOn e Hie
unsutable glare from the large P : - addition of louvers will
. : 7 reflect direct multiple light shelves :
windows, particularly during : reduce the light too much.
. sunlight out of the sloped downwards i
winter months. Will privacy be a problem for
room
passersby?
: ; . : 3 will incoming light be too
the client wishes to harvest reflect the light up sloped mirror light : . 4

S : ; : : bright. will the ceiling be too

daylight from upper level tier so it can diffuse off shelf will help to reflect beei ot raodle leikicas
windows and diffuse it into the of the concrete the angle of the sun J e atp

. i at the ceiling while doing

space ceiling into the room.
yoaa.

the client wants evenly Shehth cotons will this work for all times of

distributed light throughout diffuse light ahuvem day throughout the entire

the entire space year,




TASK TWO | optimize daylight | explore options for architectural control of daylight

CONCLUSIONS FOR DAYLIGHT CONTROL

The shade device we designed for this situation i1s composed of two portions. The first was created for the larger lower
windows and is designed to greatly reduce the amount of light entering the space. This would eliminate and control any
glare that might disrupt the yoga students as they attempt to relax and practice their art. It was determined that the best
solution for this was to have three wide horizontal louvers sloped downward on each window. This would minimize glare
but allow for exterior vision.

The second portion of the shade device was an exterior light shelf/overhang applied to the upper windows. Here the intent
Is to distribute daylight deeply and indirectly into the space, especially since we have blocked it at the lower window zone.
The top surface will have a white matte reflective finish on the top surface to reflect the light upward to the ceiling. The
white painted ceiling will further diffuse the light into the space.



TASK TWO | optimize daylight | assess direct daylight penetration

ASSIGNMENT

Adjust your visual study of sun penetration to account for the addition of daylight control. Adjust the design of the
intervention until you are satisfied with the results. The daylight control device is now an integral part of your lighting
design, just as daylight is a critical layer of light that is to be supplemented with electric lighting.

Proposed Condition Of South-Facing Yoga Studio Wall, (40 Degrees North Latitude)—With Added Daylight Control
Devices

MARCH/ SEPTEMBER 21, NOON JUNE 21, NOON
SUN ANGLE 50 DEGREES SUM ANGLE 75 DEGREES



DECEMBER 21, NOON
SUN ANGLE 28 DEGREES

JUNE 21,8 AM
SUN ANGLE 39 DEGREES

TASK TWO | optimize daylight | assess direct daylight penetration

MARCH/ SEPTEMBER 8 AM
SUN ANGLE 24 DEGREES

DECEMBER 21, 8 AM
SUN ANGLE 8 DEGREES



TASK TWO | optimize dayhght | map illuminance distnbution before and after daylight control

ASSIGNMENT

Study the impact of the daylight control device on the distribution of daylight in the space. Mock up your devices full-scale
if in an existing space, or at model space using a physical scale model. Alternatively, model the device using a digital
model. Once this has been done, repeat the process of measuring illuminance in a grid on the desired workplanes. Keep
the date and time of the "AFTER DAYLIGHT CONTROL" experiment as close as possible to your original "BEFORE"
experiment. Interpolate the illuminance points or the daylight factor points to create |socontour lines. This process is
automated in some digital softwares. |deally, include the data points and numbers on your drawings, or use a legend like
the one shown below.



TASK TWO | optimize dayhght | map illuminance distnbution before and after daylight control

DAYLIGHT FACTOR KEY

® 5% G 1M
@ 4% o 1%
® 3% ® 0%
® 2% & %
® ux ® o8%
® 0% @ %
& 19= @ 06%
@ 18% ® 05%
& 17 & 4%
@ 16% @ o03%
@ 1% ® 0%
@ 1% ® 0%

DAYLIGHT FACTOR ISOCONTOUR DRAWING DAYLIGHT FACTOR ISOCONTOUR DRAWING @ 13%

PLAN: WITHOUT SHADING DEVICE PLAN: WITH SHADING DEVICE

MNOTE: DAYLIGHT FACTOR (%) INDICATES DAYLIGHT
DISTRIBUTION BEFORE AND AFTER SHADING
DEVICES, USING DATA FROM JAN 31, 2011 PHYSICAL
DAYLIGHT MODEL STUDY

DESCUSSION:
the daylight control device has made a dramatic
change to the light distribution, especially in plan

the overlay bright daylight factor in the 25% range

is reduce to 10% - a more appropriate target for this
use

DAYLIGHT FACTOR IS0CONTOUR DRAWING DAYLIGHT FACTOR ISCCONTOUR DRAWING
REAR WALL ELEVATION: WITHOUT SHADING REAR WALL ELEVATION: WITH SHADING DEVICE the westerly direction of the afternoon light is still

evident when viewing the rear wall elevation



TASK THREE | develop highting design

ASSIGNMENT

Conceptualize how electric lighting design can enhance visual comfort in the space with minimal energy use. Consider
layouts and controls to provide a positive user experience as pecple interact with lighting in the space from day to evening.
Use a variety of techniques to explore design solutions. For example, lighting may be conceptualized as individual layers
that achieve unique objectives. Keep in mind that a single lighting strategy, such as the cove in this design, may serve
multiple layers at once.



TASK THREE | develop lighting design | layers of light and distribution strategies
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LEGEND: LIGHTING ZONES

imstructor demonstration lighting
entrance directional lighting

|:| yoga studio diffused cove lighting

LIGHTING LAYERS

L1 - chareography: draw people Into the areas
abowe the yoga mats

L2 - amblence: dimmer & used to create varied
lighting experiences

L3 - visual Interest: recessed cadling and point Hghts
will identify teaching areas as wall as dentify
impartant nodes such as storage

L4 - architecture: activity lights display all features

LS - spocitic task: track lighting for storage and
entranee and recessed lighting for yoga practice

LIGHTING CONTROLS

Intensity - dimmers for easy adjustment
Color - warm lighting

Texture - minimal téxture throughaut
Ambience - relawed, comfortable



TASK THREE | develop lighting design | digital analysis to study light qualities and quantities

ASSIGNMENT

Create a digital model of the space to so that you may evaluate the success of design proposals. Use the model to play
with different light distribution strategies and different layouts. Utilize the computation power of the model to assess the
guantity of light. Pericdically compare the measured results to your established lighting design criteria. How well does the
design meet your original goals?



TASK THREE | develop lighting design | digital analysis to study light qualities and quantities

DIGITAL SIMULATION USING LIGHT-UP FOR SKETCHUP

Pseudo-Color rendering of lluminance

INTERIOR ELEVATION/PERSPECTIVE FACING EAST

The light is clearly more intense near the windows, yet
the overall contrast between window wall and the edge
of the yoga workout area is acceptable.

The instructor spotlights create a fine effect in plan but
the viewer may find these have too much contrast;
likewise | find the cove lighting should have more
distribution to provide a unified look for the ceiling.

Pseudo-color rendering of illuminance
PLAN VIEW

The lighting design is most successful when
assessing light distribution on the workplane, in this
case the floor level of the yoga studio

The lighting produces a fine distribution; the vertical
scale indicates the green area to be around 30
footcandles appropriate for the high-energy uses. the
lighting can be dimmed to lower levels for the calmer
activities



TASK THREE | develop lighting design | digital analysis to study light qualities and quantities

ASSIGNMENT

Further use the digital model to explore the effect of material finishes on the lighting guality and quality. Understand the
connection between material reflection and the resulting light distribution. View the model in Day and Night situations. For
the day scene, turn luminaires off that are unnecessary due to the daylight entering the space. For the night scene, turn on
all of the luminaires that would be needed for a particular use of the space. Ask again, how well does the design meet
original goals and lighting criteria?



TASK THREE | develop lighting design | digital analysis to study light qualities and quantities

Daytime Reflectance

Digrtal Simulation Using Light-up For Sketchup—Day Scene
Matenal Reflectances | Pseudo-Color llluminance Plan | Grayscale Render

The daylight is successfully diffused by the daylight control devices on the south-facing windows; some views out would
still be possible through the large louvers.

The cove lighting Is on in this scene, however we observe from the illuminance study that these lights should be turned off
to better balance the different lighting conditions in the room,



TASK THREE | develop lighting design | digital analysis to study light qualities and quantities

Night time Reflectance

Digital Simulation Using Light-up For Sketchup—Night Scene
Matenal Reflectances | Pseudo-Color llluminznce Plan | Grayscale Render

The instructor spotlight in this view is creating a dramatic focalizing effect that would be appropriate for the relaxing yoga
sessions; the design should be adjusted, however, to better illuminate the mat area for the active sessions that would be
held in the evening.



TASK FOUR | communicate lighting design | highting reflected ceiling plan

| & B (¢ | ‘@ e LEGEND: LIGHTING ZONES
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Communicate final lighting design in terms of specific luminaires, layouts, and energy performance for specified lighting
components.



TASK FOUR | communicate lighting design | luminaire schedule

SYMBOL TAG QTY DESCRIPTION MANUFACTURER VOLT TYPE WATT LAMP MODEL LOCATION MOUNTING  NOTES
COVE MOUNTED COVE
L1 18 FLUORESCENT4  PHILIPSCL-1 120 FLUOR 32 1 T8 COVE DIMMER
MOUNTED
FT.
ONE LAMP T8
, — SEGMENTED PHILIPS ARGUS - HANGING
E = 12 4 MICROPRISMATIC 14 120 FLUOR 30 1 T8 CUBBIES PENDANT  DIMMER
LENS4FT
AETT%S: HLIE"[D TRACK TRACK
@ I3 2 MEDIUM PHILIPS LLATT WMULTT LED 23 1 LED  HANGING ATTACHMENT DIMMER
CYLINDER CYLINDER FITTING

ASSIGNMENT

Create a table to consoclidate information about the specific light fixtures, or luminaires, chosen for your design. Be sure to
tag each luminaire (for example L1, L2, etc) in the same way on this schedule, on the lighting plans and on the product
iInformation cutsheets.



TASK FOUR | communicate lighting design | cut sheet: lighting fixture L1 and L3
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Lighting Systems Argus-ﬂ

Page 1016

Dne-Light T8 Segmented Micrm Prismatic Lens
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TASK FOUR | communicate highting design | cut sheet: lighting fixture L2

Lighting Systems Argus-14

One-Light TB Segreesited Micro Prismatic Lens
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TASK FOUR | communicate lighting design | lighting control plan
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ASSIGNMENT

Communicate how luminaires are grouped into controllable zones. Specify type and location of controls.



ADDENDUM | additional digital simulation studies of ighting performance
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lllumination |so-Contour Plan View Using Agid2

These ADDENDUM pages show additional ways to study and communicate lighting design performance. The examples
are excerpis from a studio project to convert an existing space to a new library reading room use. This is an llluminance
Iso-Contour plan made in AGI32. It shows the placement of each fixture as well as the distribution of the
lighting/illuminance. We have an even distribution of light over the reading area and a more concentrated distnbution over
the group study area for a better work environment. One can also see the concentration of light on the outer walls that
highlights the white boards during the evening hours for group work.



ADDENDUM | additional digital simulation studies of lighting performance
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GRAYSCALE RENDERING: Here is the grayscale rendering of our space with just the lighting so one cal
distribution of light throughout the space at nig

y



ADDENDUM | additional digital simulation studies of ighting performance

lllumination |so-Contour Plan View Using Agid2

PSEUDO-COLOR RENDERING: This is the pseudo-color rendering of our space that shows the distribution of light within
the space accurately.



ADDENDUM | additional digital simulation studies of ighting performance

LIGHTING POWER DENSITY (LPD) is a measure of electrical power used to provide lighting to a space. The measure is
expressed in watts per sguare foot (or watts per square meter). During the design process, you should periodically check
the total watts that would be reguired for the luminaires and layouts you are considering, to ensure you will meet your
lighting design criteria for energy-efficiency. Establish goals to meet code requirements and more ambitious goals that
would contribute to LEED or other green building rating system reguirements. In the example below, the design resulted in
a LPD of 0.97 - about 25% less than the code allowed maximum of 1.3 watts/ft2. This calculation was also produced
through the AGI32 based on the luminaire data placed in the model.



ADDENDUM | additional digital simulation studies of lighting performance

Generated by COMcheck-Web Software
Interior Lighting Compliance
Certificate

Section 2: Interior Lighting and Power Calculation

i
Area Category

Liowary

Section 3: Interior Lighting Fixture Schedule

A
Flxturs I0 : Desaription / Lamp / Wattags Per Lamp f Ballasq

ACTIVITY_COMMOB_LIBRARY (4868 sq L)
Linear Flucnescent: Wil Washer £ 367 T12 30W ¢ Magrelic

LLingar Flucnegcent: Magarine Lights | £8° T8 329 (Super TE) ! Electronic
LED; Above Shade Divion ¢ Other | Standard

LED: Column Liplights § Other § Standand
mmm:mmﬁ
mmwmnunmmﬂm;m

Section 4: Requirements Checklist LFD Area Summary
Lighting Wattage: Label Total Watts

[ 1. Toolad evpcesnd wts sl ise i Fuws oo sgual o folsl aloerd walls LED Area 4T28.5

Alidwnd WanE  Proposed Watts Compliay LPD Area Summary from AGE32:
L=e AT ¥ES

Lighting Power Density Study Using Comcheck & Agia2



All images in tasks 1-4 excerpted from student project
by B. Boyne, C. Howerton, M. Sessa, and E. Sharp

CREDITS (edited by J.B. Hamill)

All images in the addendum excerpted from student
project by B. Longenbaker, E. Nahrup, and E. Thomas.
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