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LEARNING OBJECTIVES

Intent of Daylight = Credit
Behind the intent

Step by Step Guidance
Requirements

Required Documentation

Terms and Definitions




IEQ- CR(3) - DESIGN DAYLIGHT

REQUIREMENTS
INTENT

Provide manual or automatic (with manual override) glare-control devices for all

To connect building occupants with the
outdoors, reinforce circadian rhythms, and

AND Select one

regularly
Perform annual computer

g options.

reduce the use of electrical lighting by

for spatial daylight

and annual
introducing daylight into the space.

LM-83-12 for each regularly occupied space. Healthcare projects must use each

as defined in IES

regularly in the perimeter area determined under EQ Credit
Quality ge
POTENTIAL TECHNOLOGIES M
& STRATEGIES
IMPLEMENTATION
@ Projects have three ptions. The
options that require more detailed design REQUIRED DOCUMENTATION
input and analysis or that demonstrate = ol e
actual performance earn a correspondingly e R
higher number of points. A good computer .
simulation is the best way to inform the T T
design phase and help create a more o N
effectiy it project. Project ] .
process while taking into account such
d i itive human ioral and health effects because it reis circadian

times in hospital:

to
rhythms.' Access to sufficient daylight has been i

as inthe dlethargy,and les in retail

i Awell-designed daylit buildi 1 ic lighti i resource:
and reducingair pollution.

This credit has evolved signi now on using simulated daylight analysis and actual

i i These predict daylight
d desi imizing daylight. The previ -

5 Pl 3 For such pro o TPl
exterior conditi i fon with interior finishes, time of day and year, and other performance variables.
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i & i in ighti building i
Projects have th ance options. The opti i detailed design input and analysis or that
ingly higher number of points. A good isthe
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STEP-BY-STEP GUIDANCE

STEP 1. ESTABLISH DESIGN CRITERIA
During predesign, work with the owner to understand lighting and dayli
performance criteria in the owner's project requirements.

STEP 2. CONSIDER SITE AND MASSING

During schematic design, determine how best to orient the building to allow for passive solar strategies,

and explore ways to improve daylight penetration and distribution.

+ Consider identifying and preserving existing topography and landscape features that will shade the

building or minimize glare.
+ Consider proximity to neighboring bui

gs and their effects on daylighting av

determine an adequate ratio of window to floor area.
- Consider incorporating atria, clerestories, courtyards, and shallow floor plates.

- Weigh the effects of the envelope design on energy efficiency. Incorporate exterior shading to

minimize solar heat gains and glare while admitting daylight.

STEP 3. DESIGN TO MAXIMIZE DAYLIGHT

Consider how best to allocate interior space to ensure that daylight is available in all regularly occupied
spaces. Enclosure design and furniture selection will affect daylight penetration. Possible design

strategies include the following:
- Use transparent partitions or interior glazing to provide daylight to enclosed spaces.

hting goals. Specify daylighting

lity and shading.
- Evaluate the building footprint, the structural floor-to-floor height, and finished ceiling clearances to




STEP-BY-STEP GUIDANCE +

millimeters).
to identify and minimize sources of glare.

STEP 4. IDENTIFY REGULARLY OCCUPIED SPACES

Identity all jpied spaces within the project Overview,
Highiight the floor plan o furniture plan and create a
tracking table that lsts all spaces i a
sauare meters).
any daylight requirements.
(see Project Type Variations). be hindered by the use of
daylight may be excluded. & >

For only. the perimeter area
(see EQ Credit Quality Views, Further Explanation, Perimeter Areas).

STEP 5. PROVIDE GLARE CONTROLS
devices for dless o

whether the glazing ol space meets of
this credit (Figure 1.

Automatic devices with user override are acceptable.

. s iy E
louvers, movable screens, and movable awnings. P s s
- Systems levices include fixed  fixed fins and
louvers, dark-colored glazing, and frit and other glazing treatments.

- Diffused and

STEP-BY-STEP GUIDANCE +

STEP 6. SELECT ONE OPTION
Determine which option the project will pursue. Options 1and 2 involve different modeling procedures
(see [ES LM 8312 and Further Explanation, llluminance Simulation Procedure) and different point values.
Option 3 requires no modeling.

- Option 1 requires project teams to simulate both hourly illuminance and direct sunlight in each
space over an entire year and likely necessitates engaging a daylighting consultant. The method
uses a daylight simulation program that generates spatial daylight autonomy (sDA) ratios,’ a metric

ht performance based on annual weather data and occupancy use.

les more information for design decisions than single-point-in-time

Only spatial daylight aut (and not conti it or daylight autonomy) is

modeled.

Option 2 is similar to the simulation option in previous versions of LEED and may require the help of

a daylighting consultant. This compliance method has been carried over from previous LEED versions

because illuminance calculation is still used by many daylighting professionals. However, project teams

are now required to use site-specific daylight illuminance values instead of the program default values
for weather. This provides daylight performance data that better reflect actual site conditions, leading
to better design decisions.

- Option 3 is typically for renovations that involve minimal modifications to the building envelope and
for substantiating a completed project's design strategies with a performance-based metric. Consider
the schedule before selecting Option 3: the second required measurement must occur at least five

he first pl method is similar to the method used in
previous versions and is now the only method for credit compliance that is not simulation based. This
method has been revised to better address the differences in daylight experienced throughout the
year by requiring measurements at two times—when the sun is high in the sky and when the sun is low
in the sky.

STEP-BY-STEP GUIDANCE +

Option 1.

ial Daylight

STEP 1. COLLECT SDA SIMULATION INPUTS
Work with the daylighting consultant to identify information needed for the daylight simulation. At a
minimum, compile the following
- Exterior building geometry and obstructions
+ Site plan, location, and context
+ Floor plan and furniture plan
- Interior finishes and surface reflectance (see Further Explanation, Surface Reflectance). G»

- Glazing performance specifications

- Glare-control evice specifications

+ Project occupancy schedule

- Local climate weather files, such as typical meteorological year (TMY2 or TMY3) data, available at
nrelgov

STEP 2. PERFORM SDA SIMULATION

Prepare the sDA model based on i in Step 1. Follow.
outlined in IES LM 83 (section numbers below refer to this standard).
- See Section 2.2, 3D Modeli for guid: the period of analysis,

ing . for

illuminance threshold information, temporal threshold, analysis area, analysis points, operation of

shades, optical properties of blinds and shades, exterior obstructions, window and skylight
details, interior surface reflectances, and furniture and partitions. For building geometries, develop a
complete building model.

+ Ensure that the software program selected is capable of simulating the sDA model per Section 2.3.3,
Modeling Parameters.




STEP-BY-STEP GUIDANCE +

STEP 4. PERFORM ANNUAL SUNLIGHT EXPOSURE SIMULATION

standard.

faor avea,

228 linds/Snades Opical Propertes.

shacis,optical ropertis of 5inds and shads, and axtrior bstructons

To sl with the

time. iod of Anaiais
223, luminance Trvesnold nformation; and 223 Temporal Theshold.
may be exclucad. smustionto

- ot i e Dacamber 51

Perform the <A simulaion.

he sssumptions

it Temporal
Threshoid).

STEP 3. EVALUATE SDA COMPLIANCE

(or Healtncar,the reguiary occupled perimetar floor rea).

Diffrences betwesn Adiacent Grd Foins. &
step EXPOSURE

simuiation)

Recor the ASE values fo sach floor srea bsing anlyzec.

occupied porimaer area) on  single floor

Option 2. Simulation—Illuminance Calculations

STEP 1. COLLECT ILLUMINANCE SIMULATION INPUTS

STEP-BY-STEP GUIDANCE +

simuation. At a minimam. comps th falouing:
toror buiding geomety and obstructions
Siteplan locaion and contert
Floor pianand funiture plan

dapoht

Glazing prtormance speciications.

oo

STEP 2. PERFORM ILLUMINANCE SIMULATION

Thv) dats, avalabie st

Option 3. Measurement

STEP 1 PREPARE FOR MEASUREMENTS.

o e e o e o st e

o e kg o e

Simaiation Procedire.
Perform the paint-n-ime simulations.

STEP 2. PERFORM MEASUREMENTS

Expnsoon S ime o Lo > O

Gocuments for the a5 ult scanario.

Tatnty o ocationofsochmassarmant node e actu sace

STEP 3. EVALUATE ILLUMINANCE COMPLIANCE

area for Healthare the regulry occupied permatar foor 3163,

A1 303 P and the ssocistod floor 1o

Examples, Option 3).

STEP 3. EVALUATE ILLUMINANCE COMPLIANCE
Review the measurement results and determine the illuminance values for all regularly occupied floor
area (for Healthcare, the perimeter floor area).

- Record the areas that are daylit (have illuminance levels between 300 lux and 3,000 lux for both
measurements) and the associated floor area.
- Confirm that the project meets or exceeds the values in Table 3 in the credit requirements.

STEP-BY-STEP GUIDANCE +

- Repeat the process using the same nodes for the second m

t (see Further




REQUIREMENTS

spaces.
AND

Select one of the following three options.

Option1. 12
points Healthcare)

for D/ d annual

Views. Additionally, value for the total
regulariy occupied floor area.

than10%, space s des
to address glare.

Points are awarded according to Table 1.

‘Table 1. Points for Option 1

‘New Construction, | Healthcare.
Core and Shell
Schools, Retai, Data
Cent
Warehouses.
Distribution Centers,
ity
SDAsoarson value for the regulariy occupied | 1point oot
floor area i at least 40%
The average sDAasox value for the regularly occupied | 2 points 2points
floor area i at least 55%
The average sDAasox value for the regularly occupied | 3 points Exemplary
floor least 75% performance

REQUIREMENTS

of ot 3% paromancoart | parormanceart Table 2. Poins for Option 2
P o ol "New Consiruction Core and Sheil Schools Retal
evevecsnove. | senoradapove. Dato Canters, Warehouses and Disrbution Centers,
Losnior
cseo

or conditions s follows:

fumiture and parttions may bo excluded.

e e Core and shellonly
Polts ae wrded according o Table 2.

the.
forcallings, 20% for floors, and SOX for walls. Assume that the entire floor plate, except for the core,will
requiarly occupied space.

REQUIREMENTS

Option 3. Measurement (13 points, 1-2 points Healthcare) >
Tabie 4.
fo0t (5 meten) sauare gric
matic uith b Forspaces
00 i 1004 (300 millmeters)sauare g

T
ot e s sxcorong o Tl R rrerr—

s May-September
"Now Construction, Core and Schook Schodts. February. June-October
Retal Data Centers, Warahouses and Maren June-
D bution Conters Hozpiait o “August-Docomber
o with ay
P ook une October-Febrary.
T '55% ot one tme i the year | | )
z [75% at two tmes in the year |2 ‘Avgust Docembor-Apri
Sttwo tmes i the 3 90% at two times i the year | exempiany =y .
performance Stptebar
October Fobruary-une
November March-Jul
Docember Ao August




D O+M EQ prerequisite Indoor Environmental Quality Performanc
trategies to promote connection of building occupants with the
utdoors and reinforce circadian rhythms by introducing an
propriate amount of daylight inte newly constructed spaces via
asurement and simulation approaches can contribute to better
door environmental quality and overall occupant satisfaction
ring the operations phase.

Q RED DO & O
Documentation Allprojects | Option1 Option 2 Option3

Floor plans highlighting regularly occupied spaces (for Healthcare, regularly X X X X
occupied perimeter area)
List of glare-control devices for all windows with their control mechanism X X X X =
List of compliant spaces with their annual summary values for sDA and ASE X / 4
Geometric plots from simulations. X X
Narrative or output file describing daylight simulation program, simulation X X
inputs, and weather file
List of compliant spaces with their calculated illuminance values X
Floor plans or list of compliant spaces with measured illuminance values for X
each node
Calculations demonstrating percentage of compliant space between 300 X 2
lux and 3,000 lux

:EFERENCED STANDARD

EFERENCED STANDARDS IES Lighting Measurements (LM) 83-12
\pproved Method: IES Spatial Daylight Autonomy {sDA) and Annua
inlight Exposure (ASE): webstore.ansi.org

The Lighting Handbook, 10th edition, Illuminating Engineering
ociety: ies.org




TERMS AND DEFINITIONS

Direct sunlight is an interior horizontal measurement of 1,000 lux or more
of direct beam sunlight that accounts for window transmittance and
angular effects and excludes the effect of any operable blinds, with no
contribution from reflected light (i.e., a zero bounce analysis) and no
contribution from the diffuse sky component. (Adapted from
“Illuminating Engineering Society")

Items of movable furniture and partitions that can be moved by users
without the use of tools or the assistance of special trades or facility
management

Permanent interior obstruction: a structure that cannot be moved by the
user without tools or assistance from special trades and faci s

management. Examples include lab hoods, ixed partitions, demountable
opaque full- or partial-height partitions, some displays, and equipment.
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