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During the Webinar
Attendees will be muted
Please use the chat feature in the

control panel to submit questions to
LDL staff

The presenter will pause to address
guestions periodically.

\ Please participate in the online pollsj
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Following the Webinar

Please take the short survey

A recording and the slide deck will be
posted on LDLOs we

Reach out to
LightingDesignLab@seattle.gov with

comments or questions.
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Shaun.Darragh@seattle.gov

More than 30 years in the lighting
industry as an architectural lighting
designer, instructor, daylighting and
sustainability specialist, lighting
control system consultant, and
theatrical designer.

Has taught and consulted on
sustainability issues, lighting, and
daylighting for the Lighting Design
Lab and University of Washington
Architecture Department

Selected Projects

A King Abdullah University of Science and
Technology

A Masdar Headquarters
A Pearl River Tower
A Canyon Ranch Spa Club

A Amgen Helix Campus

A Reebok World Headquarters

A Reno Sparks Convention Center

A Pacific Place Retail Center

A Ala Moana Retail Center

A REI Denver Flagship Store

A Boeing Commercial Airplanes Offices
A Real Networks Headquarters

A Tommy Bahama Headquarters

A Microsoft B16/17

A San Francisco PUC Headquarters

Selected Awards

> > > > > > > > > > > > > > >

Amgen Helix Campus

Amgen Helix Pedestrian Bridge
Canyon Ranch Spa Club
Harvard University 60 Oxford
King Street Station

Lighting Design Lab

Methodist Hospital Research Institute
Microsoft B16/17

One Cambridge Center

Pacific Place Retail Center
Reebok World Headquarters
Reno Sparks Convention Center
Real Networks Headquarters
SFPUC Headquarters

Tommy Bahama Headquarters

AIA COTE Top 10

REI Flagship Store Denver

King Abdullah University of Science and
Technology

San Francisco PUC Headquarters
Manitoba Hydro Place



Duane Jonlin, FAIA

A 30 years as technical architect
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Lighting the way towardsur environmentagjoals

Washington state Washington state Seattle Carbonneutral

70% less building 45% reduction in GHG  puilding & vehicle
energy use by 2030 emissions by 2030 operations by 2050
AZerocarbon buildings A95% reduction by AX2NJ 422y SNJ ¢

AGov says move faster 2050 Green New Deal?

Seattle Department of
Construction & Inspections



LED efficacy trends
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https://www.energy.gov/sites/prod/files/2020/01/f70/ssl-rd-opportunities2-jan2020.pdf

Low Hanging Fruit

nghtlng has Iong been the 'QO U.S. Non-Residential Annual Energy Savings Potential
. . . . Based on DOE Stock Estimates and Forecasted Adoption & Efficacy

solution for major energy efficiency ",

upgrades and code revisions.

AResearch into visual systems
Almprovements in design and syster
Almprovements in light sources

Networked Lighting Controls
with Aggressive Utility Support

Indoor LED Products

Annual Energy Savings (TWh)
o
(=}

Outdoor LED Products

A Cultural shifts e E B L e S .

m"o '9\’% w& S m&\’ B '»@?) Y '19":\ m&% '\9"9 g m&\ '196’% '\90’% & '»QO’%
@ Outdoor LED Products M Indoor LED Products [ Screw Base LED Products
A ng htl ng COHtFO|S are neXt u p ® NLC - Current Path 2 NLC - Aggressive Path

Figure 4: Non-residential (C&1) annual energy savings potential from LED & networked lighting
controls, assuming aggressive utility support

Courtesy: DLC
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Seattle amendments: 4 Guiding Principles

1.9y @St 2LSa YSSG 2dzNJ duHnpné aialy
A We have to decide what that 2050 standard is

2. b 2 a)\yusNyl O2Yo0dzatlA2y odzAf RA

A Electrical infra ceptions

Ticient use of electrlc:lty

A Typically heat pumps for space heating & water heating
A Highly efficient systems & controls

4. Increased orsite renewables
A Optlons for oﬁsne purchase

Today
Lighting
& Elec

F2NJ 0 A 3ISNI Fdzii dzZNB 3
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COMPRESSOR

COOLING a REVERSING VALVE

(COOLING POSITION)

Seattle: Space heating = S
INDOOR COIL “ .,,j ourooorn 1

No electric resistance or fossil fuel e e

combustion for space heating e Y oo
6! & dzt .va al St af) == T 0

Xceptionsallow electric resistance hedsk
1. Permits applied for beforebld22 6/1/21

COMPRESSOR

HEATING

REVERSING VALVE

2. Dwelling units Max750 Wper habitable et
room (1000 Wfor corner room) - : waTER
8 .-'.'v,T—J’ outpoor 1
3. [ SESE . Y Sf tOtaI o INDOORCOIL |4 '."\W‘ooof;t" possadil i
mstalled heatmg; ¢KS atlhaargs | ‘G ) | Pl

= \' METERING

4. Heat pumpauxiliary heatn cold weather
5. Buildings smaller than 2,500 sf

6. Xetc T
' CHECK VALVE DRIER CHECK VALVE WATER IN

Heat pumps squeeze warmth out of cold air

(ﬁb Seattle Department of

Construction & Inspections



Seattle: Multifamily Heat Pump Water Heating

EffectiveJanuary 1, 2022

Only for hotel & multlfamlly buildings
with central dome yater heating:

0 electric resistance or fossil fué
water heating equipment.

pically, use heat pumps insteggc
ASome auxiliary heat OK below 40 F

AElec resistance OK to reheat
circulating water

Fany .

(ﬁﬁ Seattle Department of
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Lighting controls: summary

Two basic paths for controls

1. Provide LLLC fixtures everywheoe,
2. Comply withall lighting control

A Plus LLLC or networked lighting ¢
large open office (Seattle)

AExceptions:
A5SaAayl GSR aaSOdzNR (&
Anonm 2kd&8F AY AGSEAG |
A9aNBaa fAIKGAY3 Gk doah
A Industrial

Seattle Department of
Construction & Inspections

Oﬁgp@gllgrg cqnm%q iy daylight zones

AQOcc sensors in 14 space types

A Plus special rules for warehouse, stora
open office, garage, stair

ATime switch where no occ sensors

A9EOSLIIY LI GASyd O
continuous operation, shop & lab

AManual controls everywhere

2 MR KRl g1air 93rage(Feg)

tall estau 2r€t>§? g?ds’-’e ﬁa{fe”t care,

Anght reduction: no daylight controls
A Long list of exempt space types

Je,

NE




Typical Control Strategies

>

Manual Switching

>

Manual Dimming
Scene / Preset Control

>

Occupancy Sensing

>

Vacancy Sensing

>

Daylight Harvesting

A Task Tuning

A Time Scheduling

A Astronomic Scheduling

https://youtu.be/Y3logJxHSTY

San Francisco Public Utilities Commission Headquarters
KMD

QK Seattle Department of

|V Construction & Inspections


https://youtu.be/Y3logJxHsTY

Projectc Tech X Offices

>\

Manual Dimming
Scene / Preset Control

>

Occupancy Sensing

>\

Vacancy Sensing

>\

Daylight Harvesting

>\

Task Tuning

>\

Time Scheduling

< "\ OFFICE NEIGHBORHOOD ENLARGED LIGHTING PLAN
\__/ SCALE: N.T.8

4R Seattle Department of

3|I}V Construction & Inspections



Projectc Tech X Offices

Rendered Side Views

Seattle Department of 15
Construction & Inspections



Traditional NLC Approach
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. TRADITIONAL NETWORKED LIGHTING CONTROLS APPROACH
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Sequence of Operationdlatrix

Project X Sequence of Operations Matrix - Traditional NLC
E 0
o © S - £ E % ©°
= g E = 5 c -E % E 3 E E ) £ 2
3 2 ° 8 = g1 2| 2 e |l 2l s | g | E|E| 2| &S| 2| ¢
E S a > ) 2 & ® S e oy n E o = £ g 9 2
3 ; > o 35 o ° b ° 3 £ 2 ” £ = s 3 3 2 =z
£ g 8 £ g S E | 3 | © 5 slsf|z] 2|25 ]|=]|35 |8
g g 1 £ g a s | E|l ¢ | E| 5| 8| &l | | z|2|2|z2]|28]|z%
13 5] [Z] 4 = - = [=] o = <C =) > [=] [=] (=] = [ [Z) (2] =
a 1
Tp-7a | 7a-Tp
b 2
101 Open Office Recessed Troffer 25 1 15 20% 30% 1 1,4,56
c 1
Tp-7a | 7a-7p
d 2
102 e Private Office Recessed Troffer 30 2 7p-7a | 7a-7p 5 35% 2 1,5
f Suspended Indirect Direct 25 15%
103 Team Room 3 5 3 1
g Recessed Wall Wash n/a
h Suspended Indirect Direct 40 25%
104 Conference 4 10 4 1
k Recessed Wall Wash n/a
z1-10 Recessed Troffer 1
7p-7a | 7a-Tp
z1-11 Recessed Troffer 2
105 Open Office 25 1 15 10% 30% 1 1,456
z1-12 Recessed Troffer 1
Tp-7a | 7a-7p
z1-13 Recessed Troffer 2

Seattle Department of
Construction & Inspections



! RRAGAZ2YIE fAIKIUGAY3

ASome just require separate switching

A Display & accent, display cases, task lighting,
lighting for sale, plant growth, food warming

AHotel rooms (sleeping units)

ADwelling units

At KS GSEAGO | O0Saac
A OFF when lights are off
A ON during power failure

(ﬁﬁ Seattle Department of

\3]IlV Construction & Inspections




Egress / Exit / Emergency Lighting

Most emergency lighting needs to be
controlled with normal lighting loads
when architectural luminaires are used

A Generator feeding emergency circuits

Alr_\ver_ters system feeding emergency g ,
circuits P -

A Battery backup per designated , ' f "iiii "
emergency luminaire

: 2| &
b $ a8

&4 1 L | B

& b &
e L R L N | B B

— —_— I ,’i o ”.,;: =
|

g
|

A UL 924 Devices

Spokane Public Library

( Seattle Department of
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Exterior lighting controls

A Off during daylight hours

AFacade and landscape lighting
off midnight to 6:00 AM

Aatl £ £ 20 KSNE
by 30%:
A Midnight to 6 AM, or

A 1 hour after closing to 1 hour
before opening, or

A No activity for 15 minutes

(ﬁﬁ Seattle Department of

Construction & Inspections



Exterior Lighting Controls

Consider wireless controls

A Dimming

A Task Tuning

A Dynamic Scheduling
A Astronomic Timeclock
A Occupancy Sensing

A Tunable White

Seattle Department of ( 21
Construction & Inspections \




Interior Lighting Power Allowance

AWA ¢ Reduce interior LPAs (lighting .
power allowances) 11% overall TR

A But many smaller rooms girger LPA
A From ASHRAE 90.2019

A Seattle: Interior LPAR)% below WA
A Was 10% below WA in 2015 code also

QK Seattle Department of

\y|l}¥ Construction & Inspections



Table footnotes: extra lighting allowances

A(m) Classroom4.5 W/lin. ft. of white board

A(n) Banking area, lounge, breakroom, stairwell, restroom, e
library reading room, religiou¥ n ®o 2 ka ¥ T2 Ngw”
f AGKUAYy 3Ie
AdXdzaSR AY + RSO2N}UADS YIYYySN
RAALI & fAIKGAYTE
A(o)Scientificlaby n®op 2 ka¥ fAITKIGAY
A (p) Office: 0.20 W/sf for portable lighting, includes furniture
mounted

A(qg) Corridor. 0.25 W/sf for display and decorative lighting
(Seattle)

AGDSNYAOARISSESNAKGOY Bl GGt So

(’ Seattle Department of
Construction & Inspections




Office Example

AAllowed LPM.55w/sf

AActual LPD: 0.42 wisf
ATarget Light Level: 25fc
AMeasured: ~ 30 fc

AControls:
A Occupancy Sensing
A Daylight Harvesting
A Task Tuning

ACompleted: 2016

QN Seattle Department of

\3||lY Construction & Inspections



North Seattle College Allied Health Building
Schacht Aslani Architects

Classroom Example

A Allowed LPD 0.64 w/sf
A 4.5 w/ LF whiteboard

A Area: 1320 SF S e
A Allowed LPD: 845w 7 By =y
A Whiteboard allowance: 108w e, o,
A Allowance: 953 w | : :
A General Area Lighting: 720 w o [ PR D[
A Perimeter Lighting: 120 w Controls: | a &
A Whiteboard: 90 w Occupancy Sensing |
A _ Scene Control 1t e =
Proposed: 930 w Daylight Harvesting .
Bl ==t - Ic? o
S = RPN [oy c1 il

(ﬁﬁ Seattle Department of

Construction & Inspections



North Seattle College Allied Health Building
Schacht Aslani Architects

But is it a Lab Classroom?

A Allowed LPLL.0w/sf

A 4.5 w /If whiteboard
A Area: 1320 SF e ey |}l _
H1
A Allowed LPD: 1320 w 5 By =y
A Whiteboard allowance: 108w | e, 9
A Allowance: 1428 w I = : . :
A General Area Lighting: 720 w o [ PR D[
A Perimeter Lighting: 120 w Controls: |- a b @h
A Whiteboard: 90 w Occupancy Sensing |
A _ Scene Control 1t e =
Proposed: 930 w Daylight Harvesting .
Bl ==t - Ic? |_OH1

(ﬁﬁ Seattle Department of

Construction & Inspections



Corridor

AAllowed LPm.37w/sf

A0.25 w / sf for display and
decorative

AArea: 1671 sf
AAllowed LPD: 618 w
A Additional Allowance: 417 w

|y
! o s e 1 T —t—1 ! o } -

! ] 1 1 1 1 I- 1 IHI - I I { |
. (]l - l 01 il e il l L e > l *LiE ®L18 ®118

otal Allowance W "EEEEE | | WEETs T o
. y 106 L06 W6 L6
Tis—e  IDe—é- l
LY _m| | | L10 Q| [ p———— x .
N I I I
0g  L0G

Alnstalled: 820 w

Note: Sampled Segment is reviewed

(ﬁb Seattle Department of

Construction & Inspections



Lincoln Square Corridor Plan

3 K} 5 6 7 g

£ + + + 4 E

Corridorsc with Controls 3

Delta Snapshot: Sensor Controlled Lighting in Multi | g i i
Family Corridors — Location of newluminis

#  Luminaire number

|Excluded)

Elevators

A One for one luminaire replacement
AIncreased light level from ~100 lux to ~300 lux
ALPD ~ 0.38 wi/sf

ALLLC luminaires

A 20% output when no occupancy detected

A No rewiring required

www.Irc.rpi.edu/programs/DELTA/pdf/DELTAMultiFamily
Corridors.pdf

Courtesy: LRC Delta Snapshots

QK Seattle Department of
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Annual Energy Estimates for 48 Luminaires
Before and After Retrofit

Corridorsg with Controls e s

(k13
cawngsl [79%

5
E savings)
A78% of occupants approved ofleivel S oo
lighting E io]
A5 minute time delay was not objectionable o vt iyt i ol
. . a il of each Aoar due o axtrarsoun svitching
ADimming to 20% when vacant was not |
objectionable Averaged for Each Detay Tme Condiion
A Sensors more than doubled energy savings ™
. “ . - ik
ALLLC Controls required no additional wiring £ . m High Outpas
or complexity. £ = Low Output
3
= 30%
ma_

S-minute Delay 10-minute Delay  15-minute Delay

4K Seattle Department of

\»|])Y Construction & Inspections



Germicidal Ultra Violet (GUV)

Ultraviolet Radiation has been known to be useful in disinfectio
since the 19 century

A Water
A Upper Air
A Surfaces

AIES CR-20-V1:https://media.ies.org/docs/standards/IES%202:R
20-V1a20200507.pdf

A FAQshttps://www.ies.org/standards/committegeports/ies
committeereport-cr-2-20-fags/

A

(’ Seattle Department of
Construction & Inspections


https://media.ies.org/docs/standards/IES%20CR-2-20-V1a-20200507.pdf
https://www.ies.org/standards/committee-reports/ies-committee-report-cr-2-20-faqs/

Seattle: Indoor horticulture

A1.70 micromoles per joule greenhouse
A 1.90 micromoles per joule warehouse
AiLumens are for h

VISIBL_E_ i
-
PAR e LIGHT PAR
ULTRAVIOLET VIOLET BLUE GREEN YELLOW ORANGE RED INFRARED

(ﬁb Seattle Department of

Construction & Inspections



Seattle: Lighting in Open Office

AlLarge (>5,000 sf) open office areas, Wireless Lighting Control
choose either:

1. LLLC (luminairevel lighting controls) P
re ZigBee* &l
A Onboard occ sensor, daylight sensor, Wikt

wireless controller \
2. Networked lighting control system™ " e \

l Intemet

Facility Management Web Portal

Single Floor Network

Adura’s Wireless R
Wall Control Interface

("’ \ Seattle Department of
9|}V Construction & Inspections




Luminaire Level Lighting Controls

- K“i}i 9@
A Wrap all of the sensors and most | @ ﬁ
. . . . {1 s
of the logic into the luminaire =
itself & | ©
Install nLight® AIR enabled fixtures. The Install wireless battery powered wall Download the CLAIRITY app, pair the
p embedded smart sensor helps to achieve switch. Multiple configurations available fixtures to the wall switch and configure
- 1 - de compliance. to meet the needs of your customer. the lights to match your space.
A Simple to specify and install

>\

Will require commissioning to
function most effectively.

A May be capable of all control
strategies

A May be capable of only OS/VS and
Daylight harvesting

A Smarter systems will be more
capable

Courtesy: Acuity, Cree

QN Seattle Department of

' Construction & Inspections



LLLC Considerations

A Simplifies zoning and initial documentation
A Simplifies code compliance documentation S
A Maximizes potential flexibility

A Provides some level of plug and play functionality
A Shifts some programming time

A Simplifies installatiorg 3 connections

A Adds capital cogt typically $35$75 per luminaire
A Capital cost may be offset by utility incentives

With the ability to adjust each
individual fixture, LLLCs boost
—

cupant comfort and productivity

ight quality is improved
f

and sensor light fixtures,

A Retrofit simplicity
A Fully integrated into NLC

SMARTER CONTROLS, BIG BENEFITS
A https ://WWW. I Ig htl n g d eS I g n Iab . CO m/reso u rces Combining LEDs with integrated controls and sensors, Luminaire Level

Lighting Controls (LLLC) offer a single solution that will improve buildings,

deliver maximum energy savings and enable long-term flexibility.

\ Seattle Department of

J¥ Construction & Inspections



LLLC NLC Approach

le e |
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PSE LLLC Pilot

A 2015 retrofit study ~11,000 SF Office
A Replace 67 T8 parabolic with 100 LED smart troffers
A Connected load: 6,062 w / LPD: 0.56 wi/sf

A Troffers equipped with dimming and LLLC
A Occupancy Vacancy

A Daylight Harvesting
A Task Tuning -

A Better Lighting; Happier Staff | ."Li,...“.u i R
A 35% Energy Savingd.uminaires

A 72% Energy Savings.uminaires and LLLC Controls
A PSE.conbusinesslighting

( Seattle Department of
||}V Construction & Inspections


http://www.pse.com/businesslighting

LLLC Replacement vs Redesign Study

A 1000 sf office test bed at UO
A1 for 1 replacement with LLLC
A Redesign with NLC

A Key Findings:

A Replacement: 574% energy savings
A Redesign: 59% energy savings

A Replacement was 1/3 to ¥4 the cost

A https:// neea.org/resources/lllereplacementvsredes
comparisonstudy

5
neea

September 3, 2020

REPORT #E20-315

Luminaire Level Lighting
Controls Replacement vs
Redesign Comparison Study

Prepared For NEEA:
Chris Wolgamott, Sr. Product Manager,

Prepared by:

Alan Mahic

Jeff Kline

Dale Northcutt

Kevin Van Den Wymelenberg

University of Oregon Energy Studies in
Buildings Laboratory

105A White Stag Building

T0 Northwest Couch Street

University of Oregon

Portland, OR 97209

Northwest Energy Efficiency Alliance PHONE
503-688-5400

EMAIL

info@neea.org

(ﬁb Seattle Department of
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LDL as a Res :
ource: NLC / LLLC Best Practice Guides and Video

NETWORKED LIGHTING A [G“.
CONTROLS SERIES perTERBRCES LY il

ING THE VALUE PROPOSITION

fy your value proposition by cutlining
ling what matters to them.

COMMUNICAT
This guide will help simplify and clari
distinct stakeholder groups and detal

YOUR APPROACH

but potentia

{ customers can fee
ed benefits. Effectively
ce — and planning

KNOW YOUR AUDIENCE - PLAN
Networked lighting contral systems offer plenty of benefits —
averwhelmed or turn skeptical when they pesceive to0 many pPromis
communicating the value of NLC systems starts with knowing your audien

your approach.
KEY DECISION MAKER
1

STEP 1: IDENTIFY
YOUR STAKEHOLDERS '
o @) o

Yes, working with the key decision O
o making 2 ‘ l ‘ l ' l | l

maker is paramount t

project come together - but the
key decisian maker represents TENANTS BUILDING CONTRACTORS/  DWNER
a cohort of stakeholders whose Living with OPERATORS INSTALLERS  investing
the system Leveraging v the syste
the systern t

opinions matter.

STEP 2: SIMPLIFY YOUR MESSAGE

g to convey all the potential syst
audience — examing the cr
group and use conc

lnstead of tryin
benefits to a genera
needs for each stakehalder

anguage to address their needs.

o) o) o) o

T G T G

CON TRACTORS BUILDING OV

TENANTS BUILDING
OPERATORS AND IMSTALLERS Which nan-gt
henefits matter

VWhat does the user Z8€
sbout? What do we need
tor i this decision T

What matters mast 10 the: Wihere are the current
building cperaters? cantyactor pain peints?
1ES - COMMUNIC#T\NG THE VALUE PROPOSITIO

NETWORKED LGHTING CONTROLS SER

RKED LIGHTING CONTROLS SYSTEM

s both deplo; same

pproaches

BASIC NLC CONFIGURATION

< af

NETWORKED LIGHTING CONTROLS

A Netwo
orked L
trols (NLC) syst:

Is 3 one to many

g many luminaires

LUMINAIRE LEVEL LIGHTING CONTROLS

LLLE CONFIGURATION

1T 1

EEEE
cEDD

grating NLC 5

NETWORKED
LIGHTING CONTROLS SERIES - CONTROL TECH TERM!
S

Click to access
the LDL networked lighting control learning quide
S

L[]

7:06

\ Seattle Department of

|V Construction & Inspections
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https://www.lightingdesignlab.com/resources

Electrical Receptacle at Gas Appliances

Inside dwelling units: DRI ot

AElectric receptacle and circuit at gas
appliances
A Stove/cooktop: 240/208 4@amp
AWater heater: 240/208 3@mp
AGas dryer: 240/208 3amp
ADecorative fireplace: none required

Seattle Department of
||}y Construction & Inspections



Controlled receptaclesos.io

50% of outlets in
A Private office

AOpen office
APrint room Y e
ABreak room o igh gBuilding ’
AClassroom 2 Efficiency Opﬁ;,ized
AWorkstation Design Plug Loads
AOffice cube A{LX AG NBOSLIiI Ot S&
Turn off via Alssues with cubicles & adjustable
height desks

AOcc sensor or Timeclock

QK Seattle Department of

\3]IlV Construction & Inspections
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Vampire Plug Loads

Many devices continue to draw energy

duringnono dza Ay Saa K2 dzNy™=
ATask Lights {
APrinters / Plotters
AMicrowaves
AFaxes
AMonitors
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Vampire Plug Loads

PUMPS &
AUX DOM. HOT
5% WATER 1% FANS 1%
LIGHTS
DOMEST. s T —
HOT

WATER
1%

COOKING

0
3% HEAT 1%

COOLING
7%

TOTAL
SAVINGS
83%

SPACE
HEATING
40%

Courtesy: PAE / Luma

\ Seattle Department of

' Construction & Inspections



C406 Efficiency Package Credits

Moving towards akklectric

ficiency 4. Lighting controls
. Lighting 10% 5. Renewable energy
3. Lighting 20% 6. DOA

. Highperf DOAS 10. Envelope
8. Water heating 11. Air infiltration

9. Highperf water heat 12 _Kitchen-applance

AWA: 6 credits required ASeattle: 8 credits required
A3 credits for lowenergy occupancies Al SIFGatSY DIFa Si

_-- :

1. More efficient HVAC performance in
accordance i

3.0

2. Reduced lighting power: Option 1 in
accordance with Section C406.3.1

1.0 1.0 2.0 3.0 2.0

3. Reduced lighting power: Option 2 in
accordance with Section C406.3.2
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Exceeding code requirements

A Software Company example exceeds proposed code by 24%

ATommy Bahama corridor example exceeds proposed code by 21%
A Note decorative and display allowance

ALab Classroom example exceeds proposed code by 35%

ANot all projects will be able to meet these performance goals, but it is
reasonably possible in many cases.
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Miller Hull Studios
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Miller Hull Studios

>\

Improved lighting

>\

Lighting controls

>\

Happier staff

LPD: 0.3 W/sf
~60% better than code

>\

A Effective LPD: 0.15 W/sf
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Classroom OptiondDirect

A Recessed 2x2 Lensed LED type L1 TS © ‘[ ‘5
A Linear Wall Grazer type L2

900 sf classroom . g : .
Allowed LPD 0.64 w/sf =576 w
White board allowance 4.5 wf = 108 w | o o, ‘[ o

CLASSROOM

Total Allowance = 684 w ;.9;.

= S S

Target Light Level: 30 fc
Estimated Light Level: 36
Proposed: 414 w

A Exceeds code by 40%
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Classroom Optionsindirect / Direct
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Suspended Indirect / Direct type L1
Linear Wall Grazer type L2

900 sf classroom

Allowed LPD 0.64 w/sf =576 w

White board allowance 4.5 wf = 108 w
Total Allowance = 684 w

Target Light Level: 30 fc
Estimated Light Level: 35
Proposed: 450 w
Exceeds code by 35%




Quick Case Study

A Occupant is an MEP engineering
firm in the third floor of the Bullitt
Center Iin Seattle.

A Approximately 6,100 square feet
A Tl renovation

A Completed in 2017

Bullitt Center
Miller Hull
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