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How to use LEED v4 EQ7 successfully to both
get more points and better daylight design
outcomes

 Daniel Glaser | LightStanza

* Derek Felschow | Point Energy Innovations
* Kris Callori | Verdacity

» Patrick Sheehan | Gensler

To achieve maximum credit, LEED v4 EQ7 uses a new scoring system reliant on complex metrics and calculation tables. These new metrics are highly
processed and its total score difficult is difficult to deconstruct Hence, very few design teams even consider going through this option. This talk will not only
demystify this process, but illustrate how design teams can productively use these scorecards to both advance their daylight design as well as obtain EQ7
credits. The first speaker will provide insight on how they progressed using the LEED EQ7 scorecards and how they were able to score better as they
gained more experience and integrate into their long established daylight practices. To better understand and critique the process, the second speaker will
engage you with instructions on how to calculate a small portion of the LEED scorecard. You will share your results with neighboring groups who together
will form a larger report card. In doing these exercises you will get a practical understanding of the borders of the credit, where there is flexibility, and what
additional calculations may be necessary outside LEED. The 3rd and 4th speakers will also provide both background as well as detailed case studies.



Today, you will learn...

1. Different options for calculating the Daylight Credit in LEED v4
BD+C:

* Option 1 (Simulation: Spatial Daylight Autonomy)
* Option 2 (Simulation: Illuminance Calculations)

2. How to calculate the following requirements for LEED v4 BD+C
Daylight:
« Spatial Daylight Autonomy (sDA)
- Annual Sunlight Exposure (ASE)

3. How robust LEED v4 simulation tools are successfully applied to
design projects through case studies

 Menlo Park Office Building
- Albuquerque, New Mexico
« San Francisco Airport
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: Explanation
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Park Office Building LEED v4 Daylight
Requirements on Your Own

4. Case Studies: 5. Case Study: San
Albuquerque, New Mexico Francisco Airport
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Daylight Design FAIL:
All blinds are drawn in the middle of the day

~ _Overhang not effective
- e p—— 1
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USGBC

LEED v4 Credit Achievement Medium

Percent of all LEED BD+C v4 projects that earned credit

LOCATION AND TRANSPORTATION MATERIALS AND RESOURCES

LT Credit: Sensitive Land Protection MR Credit: Building Life-Cycle Impact Reduction
LT Credit: High-Priority Site MR Credit: Building Product Disclosure and

LT Credit: Surrounding Density and Diverse Uses Optimization—Environmental Product Declarations

LT Credit: Access to Quality Transit
LT Credit: Bicycle Facilities

LT Credit: Reduced Parking Footprint
LT Credit: Green Vehicles

 — MR Credit: Building Product Disclosure and Optimization
—_— - Sourcing of Raw Materials

— MR Credit: Building Product Disclosure and Optimization
. — Material Ingredients

MR Credit: Construction and Demolition Waste
Management

SUSTAINABLE SITES

SS Credit: Site Assessment

SS Credit: Site Development—Protect or Restore Habitat
SS Credit: Open Space

INDOOR ENVIRONMENTAL QUALITY

SS Credit: Rainwater Management EQ Credit: Enhanced Indoor Air Quality Strategies

SS Credit: Heat Island Reduction i EQ Credit: Low-Emitting Materials

SS Credit: Light Pollution Reduction EQ Credit: Construction Indoor Air Quality Management
Plan

WATER EFFICIENCY EQ Credit: Indoor Air Quality Assessment

WE Credit: Water Metering

redit: Interior Lighting

ENERGY AND ATMOSPHERE _EQ Credit: Daylight

EA Credit: Enhanced Commissioning dft Quality Views

EA Credit: Advanced Energy Metering EQ Credit: Acou e
EA Credit: Demand Response i |
EA Credit: Renewable Energy Production Hard tO ACh ieve:
EA Credit: Enhanced Refrigerant Management '
EA Credit: Green Power and Carbon Offsets

WE Credit: Cooling Tower Water Use 5 EQ Credit:
l

"
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Daylight Modeling in Design Stage to Earn
LEED v4 EQ7 Credit
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Important Daylight Modeling Details to get
the LEED v4 Daylight Credit

3D Geometry + Optical Properties
Window Details- 2" accuracy
Blinds

Furniture (above 36")

Exterior Obstructions-to 100’
Climate Database

Use Caution Reusing Energy Model




Examples of Modeling for LEED v4 Daylight
Credit

Shallow Skylight / Deep Skylight

© 2019 LightStanza



LEED v4 EQ7/ Scoring Options

Option 2
9am/3pm Analyses

Option 1
(BEST OPTION)
Annual Climate Based Analysis

Option 3
Physical Measurement
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How LEED v4 EQ7 Option 1 Metric was Developed

A-1 Occupant Survey

Bidg ID,

RoomID_____Survey ID,

OCCUPANT SURVEY — How Comfortable is this Room?

1 Today's date
Please choose the closest cormect answer
3. What are the weather conditions right now?
O lts u foggy day

it a lightly overcast

O Its u dark overcast day (andor ruin ar snow)

— . _month year

4. About how clase are you 1o a window with a view
O 1 can't see wny view from where [ work
Qullyclosed D closed 0% closed

6 For about how long have you been ot this room?
Opstiodsy  Cluweek

3 an hour or less J 2-4 hours. Qs

8. | enjoy beinginthis roofm
191 find thes foom visually attractve

10. t e ways

1. Norse leyelin the raom s always comfortable
12 1 ke the view | have from the window

13, 1 think the view out the window(s) 1s big enough

14 1 am happy with how the binds (or curtains) operate

Facing northwest 15. The lighting conditions are always comfortable

Facing east

16. The electric light in this room is atways sufficient

17. The electric lights are never 100 bright

18. | can work happiy in this room with SOME of the
electric hghts turned off

18. | can work happily in this room with ALL of the

Reviewed
61 spaces

d about 5 feet from the window L 10-15 feet from the window

2 Youruge _ ¥y

00 T can see patches of sunlight inside this room
T can see patches of sunlight, but only cutside of this roam
Q1’5 a clear blue day, but | can’t see any direct sunlight

D It variable, with big clowds moving by and oceasional sun

2 not applicable or don’t know

S 1f this room has windows with blinds or curtains, overall right now are the
0 i closed

a rum open

Q24 months O 511 months T a year or move

7. When you come ere, e many houespr dy o you gnerlly spend i his sce?
s 0 8 or more hours per day

Worse << > Better
SEEN 8 w9

Strongly

,l-n DDEID Q DQDDAF

£ Buongy

'n-"”"'... 2000 0 A80a &
st OOOD B m:ué"’””'

oy LR B Y 4 Svongy

| [ BEGE B AB0 S A

u—yu 0000 0 0000 e’

n...w.. 0000 0 0000 e
uuw DOO0 0 0000 X!

Deos OO0 O OO0 sge”

ﬁ.’m’ 0040 0 0000 e’

oy OOO0 O OOOO ige”
3 5 Swongly

Suge GAAN A AOOE A

., Sondy

[ e

expert surveys

e “Daylight Always Sufficient

® “Glare or troubling

reflections?”

2 20-30 feet {or more) from the window

3 no blinds or curtains

Please consider your expenience of this room bassd on ALL the time you have spent here.

|
--\
v
o

<)

Conducted occupant and

Heschong Mahone Group. Daylight Metrics - PIER Daylighting Plus Research Program. Final Report to the California Energy Commission, CA, USA, 2012.
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sDA & ASE are Required for LEED v4 Credit

+

Sufficiency Few Hot Spots
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LEED v4 Requirement Metric #1: D
sDA - Spatial Daylight Autonomy

Natural light is
both healthy
and reduces
electricity.

Spatial Daylight Autonomy is a metric describing annual sufficiency
of ambient daylight levels in interior environments.
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2
How to Calculate an SDA300/50% Score” D

A percentage of Floor Area that exceeds a specified illuminance level
(300lux) for the specified analysis period (50%)

2300 lux 250%
of the time

2300 lux <50%
of the time

© 2019 LightStanza




G A Look Inside the Calculation

JAN1 JAN1JAN1 000 DEC 31 DEC 31 DEC 31
8:00 9:00 10:00 16:00 17:00 18:00 Legend
A A A A
YO © NN YOS © SN - >300 lux 250% of
& S the time
Step 1.Initial 5776|7665 | 233 4787| 3502| | 387 - 2300 lux <50%
llluminance of the time
T : 2
Step 2. Blinds Y Y N Y Y N
Operation
T . 2
Step 3. llluminance 578 | | 766 | | 233 479 | | 350 | | 387
after Blind
Operations
T . USRI WS A" . AN o Good
Step 4. Meets i | daylight
llluminance | Y Y N Y N Y i 87% 87‘¥/ gf »
Threshold? '~ - - """ TTm oo oomoosomoeeooooooooooooooooooooooooo theo oar
% of year y
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How to Get Total sDA Score [:]

84.6% of the space has sufficient daylight
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Blinds are part of the sDA Calculation

Sep 21, 06:00

Evaluate optimal blind operations using software analysis




Separation of Blinds Into Window
Groups Optimizes Score

Group 1| Group 1||Group 1

Group 2 ||Group 2*|| Group 2

Sep 21, 06:00

Close Only Blinds LEED v4 Window Groups
Facing Direct Sun

YGREENBUILD Human x Nature




How to Improve Your sDA Score D

No Solar Control/Blinds Trellis

Direct sun closes blinds and reduces The trellis diffuses light
sDA score

“GREENBUILD Human x Nature




Good Daylight Design Keeps The View

With trellis, blinds

don't need to go

down and you can
*_— keep the view!

YGREENBUILD Human x Nature
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sDA & ASE are Required for LEED v4 Credit

+

Sufficiency Few Hot Spots
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LEED v4 Requirement Metric #2:
Annual Sunlight Exposure D

People want
sun, but not
excessive
direct sun!

Annual Sunlight Exposure is a metric that describes the potential for
visual discomfort (from glare) in interior work environments.

YGREENBUILD Human x Nature
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1000/250hr

How to Calculate an ASE G

Score for a Classroom?

The percent of an analysis area that exceeds a specified direct sunlight
illuminance level (1000lux) more than a specified number of hours per year
(250 hours), with operable blinds left open

>250 hours
of direct

. sun (=1000
lux)
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G A Look Inside the Calculation

JAN1 JAN1JAN1

8:00 9:00 10:00
A A
LS
T
Step 1. Initial
Illuminance S776| 7665| | 233
T
Step 2. Blinds
Operation N N N
T

Step 3. llluminance
after Blind

Operations

Step 4. Exceeds
Illuminance
Threshold?

000 DEC 31 DEC 31 DEC 31
16:00 17:00 18:00

i O
O

4787| 13502 | 387
&

N | N || N
&

YGREENBUILD Human x Nature

INTERNATIONAL CONFERENCE AND EXPO

83

Legend

. <250 hours
. 2250 hours

Exceeds
illuminance
threshold

for 83 hours »
of the year

Hours in Year



How to get Total ASE

53% of the space has excessive (red) direct sun
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How to Improve ASE Score to get
more LEED v4 Credits G

No Solar Control/Blinds Trellis

Blinds stay open for sunlight exposure The trellis design is effective at reducing
calculation sunlight exposure

“GREENBUILD Human x Nature




sDA & ASE are Required for LEED v4 Credit

GREENBUILD Human x Nature



LEED v4 Scoring: sDA + ASE

sDA > 55% 2 points ASE < 20% Full SDA Credit
sDA >75% 3 points ASE > 20% No SDA Credit
Exemptions:

e Spaces with Automated
Dynamic Fagade Systems
60% of Option 1 scores with2 e Spaces < 250 sq ft

& 3-points get an additional +1
Exemplary point!

BONUS POINT
+1 Exemplary Performance Credit if SDA>55% and ASE for all spaces <10%

(including Jan 2017 Interpretation #100002149)




LEED v4 Scoring: sDA + ASE
Another View

sDA > 55% ASE < 20% Up to 2 LEED Points
sDA > 55% ASE <10% Up to 3 LEED Points
sDA >75% ASE < 20% Up to 3 LEED Points
sDA >75% ASE < 10% Up to 4 LEED Points




Example Scoring: No Solar Control

[:]

sDA = 0 points (84-6%>} ASE= 53.9%

sDA > 55% 2 points ASE < 20% Full SDA Credit

sDA > 75% 3 points ASE > 20% No SDA Credit (Don't forget
about exemptions!)

’&GREENBUILD Human x Nature




Example Scoring: Trellis G

sDA = 3 points (95.9%) ASE=18.8%

sDA > 55% 2 points ASE < 20% Full SDA Credit
sDA > 75% 3 points ASE > 20% No SDA Credit (Don’t forget
about exemptions!)

“GREENBUILD Human x Nature




ASE Exemption #1:
No Penalties for Spaces with D
Automated or Dynamic Facades D

Sep 21, 06:00

Clear glass on southern exposure has high Dynamic Glass gives this space up to 3
ASE score (54%) which scores this space 0 points

%YGREENBUILD Human x Nature




ASE Exemption #2: ASE

No Penalties for Spaces Less Than <DA
250 sq ft
sDA=96.88% ASE=34.38% (>20%) w
NO PENALTY!
SMALL SPACE
159 <250 sq ft

GREENBUILD Human x Nature



LEED v4 Example Report Card

© oOption 1: Spatial Daylight Autonomy and Annual Sunlight Exposure (3 points and 1 exemplary point possibie)
© Total points: 0 @ sDA = 45.35%* 8643% @ ASE = 18.54%

FLOOR 1 FLOOR 2 FLOOR 3 FLOOR 4

P o o o () o
) Analysis  Analysis Analysis Analysis  ASEjgq0.250
‘:':ZZ:'; TestAmea | ieasDA Area Area ASE Area Criteria
Grid sDA3g0/50% Grid ASE1000,250 Met?
| °
M Ohr 250 hr [t
Systems

112
Training
Board

122 CS
159.30 ft2 . 96.88% l 34.38% @ Exempt
Counter

. 173 d 39.39% No

132 Open 2,393.35

Office f2 B®

8.35% Yes

%“GREENBUILD Human x Nature
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LEED v4 EQ7 Option 1 Scorecard Overview

© LEED NC v4 EQc7 Daylight Credit 9 a g .
Activity: Activity 15 Design: RNL

© option 1: Spatial Daylight Autonomy and Annual Sunlight Exposure (3 points and 1 exemplary point possible)
© Total points: 0@ sDA = 51.24%* 96.98% @ ASE = 27.48%

* Your total SDA score is a product of individual space sDA scores ized by -passing and pt ASE scores. See individual space details in table below. For more information from the USGBC, click here. For more
information on exemplary points through the Innovation credit, click here.

FLOOR 1 2 FLOOR 3
© Analeis Areaid estAvea © Analysis Area sDA © Analysis Area © Analysis Area ASE © Analysis Area © ASEjgg0,250 Criteria
L4 Grid DAk Grid ASEionse Met?
e O O Automated
Ohr 250 hr Systems
Floor 2 740.54 m? 53.52% 97-64% 22.75% No °
201 Open Office 115.29 m? 0% 92:42% 38.27% No
209 Small Conference 33.31m? 0% 93-25% 47.50% No
210 Collab 26.06 m? 0% 96-88% 40.63% No

'GREENBUILD Human x Nature
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LEED Points and Beyond- Qualitative Analysis

clear glazing overhang dynamic glass
0 Points 0-4 points 0-4 points

diffusing glass redirect film honeycomb & dynamic
0-4 points 0-4 points 0-4 points




Beyond LEED - Daylight Glare Probability

Dynamic Glass

Lugend View Towards Worst Glare from the Glare Hotspot on January 25
Glare Type 2DGP Rangs Frequency 8 AM 9 AM 10 AM 11 AM 12 PM 1PM 2PM 3PM 4 PM 5PM
(] Imperceptible 0-35% 38.1% AW — -3
. ﬁﬂ L )
Perceptible 35-40% 4.8% Ve
B Disturbing 40 - 45% 6.3%
20.28% 53.97% 55.54% 10.58% 55.69% 9.88% DGP 54.86% 82.33% 28.87% 21.90%
Bl Intolerable ik 20.5% DGP DGP DGP DGP DGP DGP DGP DGP DGP
— View Towards Worst Glare from the Glare Hotspot on December 22
Glare Type  SDGP Range Frequency 8 AM 9 AM 10 AM 11 AM 12 PM 1PM 2PM 3 PM 4 PM 5 PM
| Imperceptible 0-35% 73.0% :
Perceptible 35-40% 6.3%
iR Disturbing 40 - 45% 3.2% — <
= Intolerable 45%+ 17.5% 24.35% 100.00% 48.83% 48.46% 50.33% 49.48% 43.59% 31.55% 25.36% 0.55% DGP |
DGP DGP DGP DGP DGP DGP DGP DGP DGP

YGREENBUILD Human x Nature
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Example: Green Building of the Year 20
USGBC Mountain West Region)

Ft. Collins Administration Building, Stantec

- Overhangs

YGREENBUILD Human x Nature
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Option 2: Legacy Option

| Y = 75% =1 point

0 300 3,000 lux =90% =2 points

9AM 3PM

Option 2 clearest days used for averaging 9AM and 3PM direct (#) and horizontal () irradiance (measured in W/m?):

Spring (03/25) Fall (09/15)
o 9AM: @ 884 (O 74 o OAM: @ 800 (O 86
o 3PM: @ 950 (© 76 o 3PM: @ 860 (O 101

GREENBUILD Human x Nature




Why Option 1 is the Better Choice

*Results of simulation software analysis
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Option 1 will Outperform Option 2

40%
30%
>
)
c
) 20%
=
o
)
—
L
10%

0%

@ Option 1 + Exemplary B Option 2

0% 0%

1 2 3

LEED v4 Daylight Credits
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LEED v4 Daylight Credit Summary

e Use Option 1
o More comprehensive analysis

o Correlates with empirical studies
of how people function in
buildings

o SDA + ASE = LEED v4 score

o (Get more points + innovation
credit

e Create a daylight model using
software that can model all
LEED v4 requirements

o Predict score accurately

o Make better design decisions

YGREENBUILD Human x Nature
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