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W ebinar Logist ics

• Slides and recorded webinar will be posted to 
www.designlights.org after presentat ion

• All at tendees on m ute;  Please use GoToWebinar I nterface 
(Quest ion pane)  to subm it  quest ions 

• Quest ions will be answered via follow-up em ail to webinar 
at tendees

• I f you experience any technical issues, use Chat  feature to let  us 
know
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Agenda

• I nt roduct ion

• Findings

• Lessons Learned



I nt roduct ion
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Thank You to Project  Funders
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Project  Part icipants
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Specifiers & 
I nstallers

• Beacon Elect r ic
• Con-Serv I nc.
• Earthlight  LLC
• Engie Services 

I nc ( formerly 
OpTerra Energy 
Services)

• Rise 
Engineering

• Wendel Energy

Manufacturers & 
Representat ives

• Cree
• Digital Lumens
• Enlighted
• Current , 

Powered by GE
• Langlais Group
• Signify 

( formerly 
Philips)

Site Hosts

• M.J. Fish LLC
• Ahold Stop & 

Shop New 
England

• Rhode I sland 
Public Ut ilit ies 
Commission

• Two Roads 
Brewing 
Company

• Yale University

Ut ilit ies

• Energize 
Connect icut

• Eversource
• Nat ional Grid
• United 

I llum inat ing 
(subsidiary of 
Avangrid)

Others

• Cadmus Group 
(M&V 
Contractor)

• DesignLights 
Consort ium  
(DLC)

• Pacific 
Northwest  
Nat ional 
Laboratory 
(PNNL)



Project  
Object ives
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Accelerate 
Adopt ion

I dent ify barr iers and opportunit ies to accelerate 
technology adopt ion

Occupant  
Acceptance Assess Occupant  Acceptance

I nstallat ion 
Experience Assess Ease of installat ion and use

Energy 
Savings Provide data on technology energy savings

Demonst rate Dem onst rate new and prom ising Advanced 
Light ing Cont rol Technology



Snapshot , not  a  deep dive

Energy Savings
– Pre & Post  metering of a subset  of 

light ing

– 2-4 weeks durat ion of metering

– Ext rapolate across facility and year

Occupant  Sat isfact ion
– Pre & Post  Writ ten Survey

I nstallat ion Experience
– Writ ten Survey
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Technology Select ion Process

• Technologies selected 
by RFQ process in 2015

• Scoring Criter ia 
weighted to products 
that  used innovat ive 
approaches to 
overcom e technology 
adopt ion barr iers
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Enlighted

Daint ree ControlScope

Philips Connected PoE

Digita l Lum ens

Cree Sm artCast

Philips SpaceW ise

Lutron Vive Energi Tr i- pak

OSRAM Encelium

Eaton DLVP



Features that  w ere scored highly

“Em bedded”  or “ I ntegrated”  Cont rol & Sensors

Wireless

Open-standards based or as interoperable as possible

Dist r ibuted I ntelligence

Em bedded energy m eter

Sim ple Com m issioning

Well-executed program m ing interface or GUI
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Five Projects Selected to Move Forw ard
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Two Roads Brewing Company – St rat ford, CT

Rhode I sland Public Ut ilit ies – Warwick, RI  

Mult i-Tenant  Medical Office Building – Avon, CT

Super Stop & Shop – New Bedford, MA

Yale University – New Haven, CT



Site 1 : Tw o Roads 
Brew ing Com pany

Site Characterist ics

• 103,000 ft 2

• I ndust r ial Scale 
Microbrewery

• Brewing, bot t ling, 
retail/ tast ing room, 
offices, shipping /  
receiving, and storage

• Exist ing Light ing:  
Fluorescent  T8

• Exist ing Cont rols:   
None



Technology 1 : 
Digita l Lum ens 
I ntelligent  
Light ing System
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High-Bay 
Areas

Office Areas
( I ntegrated 
in Troffers)

Low-Bay 
Areas
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Site 2 : Rhode I sland 
Public Ut ilit ies 

Com m ission

Site Characterist ics

• 19,400 ft 2

• Private Office, Open 
Office, Conference,  
and Public Hearing 
Rooms

• Exist ing Light ing:  
Fluorescent  T8

• Exist ing Cont rols:  
Occupancy Sensors
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Technology 2 : Philips SpaceW ise





Site 3 : Mult i- Tenant  
Medical Office  

Avon, CT

Site Character ist ics

• 30,500 ft 2

• 8 Tenants

• Prim ary Care, Dental, 
Optom etry, Physical 
Therapy, Psychiat ry

• Private Office, Open 
Office, Conference, 
Exam  Room s, Workout

• Exist ing Light ing:  
Fluorescent  T8

• Exist ing Cont rols:    
Occupancy Sensors
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Technology 3 : 
Cree Sm artCast W ireless
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Site 4 : 
Super Stop &  Shop 

New  Bedford, MA

Site Character ist ics

• 73,000 ft 2

• Full Service Grocery

• Office, Retail, Shipping /  
Receiving, Storage

• Exist ing Light ing:  
Fluorescent  T8

• Exist ing Cont rols:    
None



Technology 
4 : Daintree
Enterprise 
W ireless 
Solut ion
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Site 5 : 
Yale University 

Adm inist rat ion Building 
New  Haven, CT

Project  Character ist ics

• 25,000 ft 2

• Hum an Resources

• Private Office, Open 
Office, Conference, 
Corridor

• Exist ing Light ing:  
Fluorescent  T8

• Exist ing Cont rols:    
Occupancy Sensors



Technology 5 : 
Enlighted



9/ 27/ 2018



Findings
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Light ing Controls
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High- End Tr im  /  Task Tuning

31% personal tuning
36%  inst itut ional tuning

Occupancy- based 

24%  average energy savings

Daylight  harvest ing

28% average energy savings



32



Site 1  - Brew ery
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Pre-Retrofit 
(fc)

Post-Retrofit 
(fc) Change

Site 1 (Brewery)
Waiting Lounge 35 56 59%
Exterior Covered 
Storage

36 21 -41%

Front Lower 
Mezzanine

9 53 496%

Lunchroom 42 54 31%
Outer Office 51 55 7%
Rear Lower 
Mezzanine

38 55 45%

High Bay 
Production

13 37 188% No tuning



Site 2  - Office
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Pre-Retrofit 
(fc)

Post-Retrofit 
(fc) Change

Site 2 (Office)
Open Hallway 47 38 -18%
Elevator Lobby 36 30 -18%
Open Hallway 38 32 -16%
Enclosed Hallway 11 26 147%
Lobby 19 36 85%

Tuning Energy Savings 12%



Site 3  – Medical Office
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Pre-
Retrofit 

(fc)

Post-
Retrofit 

(fc) Change
Site 3 (Medical Office)
Suite 304 63 25 -61%
Hallway 56 15 -74%
Suite 204 49 29 -40%

Tuning Energy Savings 6%



Site 4  – Retail /  Grocery

36

Pre-Retrofit 
(fc)

Post-Retrofit 
(fc) Change

Site 4 (Retail/Grocery)
Conference/Lunchro
om

23 18 -23%

Floral Shop 64 33 -49%
Central Storage 18 15 -15%
Cracker/Juice Aisle 46 39 -15%
Juice Shelves 
(vertical)

38 41 7%

Tuning Energy Savings 47%



Site 5  – Office
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Pre-
Retrofit (fc)

Post-
Retrofit (fc) Change

Site 5 (Office)
Open Office 32 44 38%
Meeting
Room

62 45 -27%

Tuning Energy Savings 43%



Occupancy Sensor Savings
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Daylight ing Savings



Cost  Effect iveness
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Site

Fixture Type Site Size
(sq. ft.)

I nsta lled Cost  
W ithout Rebate

I nstalled Cost  
W ith Rebate

Total
Per 

Sq. Ft Total
Per Sq. 

Ft

1  – Brew ery High bays and 
t roffers

103,000 $158,489 $1.54 $95,093 $0.92

2  – Office Troffers 19,400 $110,900 $5.72 $69,900 $3.60
3  – Medical 
Office Troffers 30,500 $92,500 $3.03 $54,550 $1.79

4  –
Retail/ Grocery

Linear 
direct / indirect  

pendants
73,000 $583,061 $7.99

$490,80
8

$6.72

5  – Office Troffers 25,000 $116,600 $4.66 $67,600 $2.70



Cost  Effect iveness
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Cost  Effect iveness
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Site

Annual Energy 
Savings

SPB/ SI R 
W ithout
Rebate

Product  
Life

SPB/ SI R W ith
Rebate

(kWh) $
SPB 

(years) SI R Years
SPB 

(years) SI R
1  – Brew ery 95,000 $13,800 11.5 1.74 20.0 6.9 2.90
2  – Office 39,500 $4,700 23.6 0.85 20.0 14.9 1.34
3  – Medical Office 69,000 $8,200 11.3 1.77 20.0 6.7 3.01
4  – Retail/ Grocery 439,300 $65,985 8.8 2.26 20.0 7.4 2.69
5  – Office 34,600 $5,190 22.5 0.89 20.0 13.0 1.54
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Cost  Effect iveness – Site 2  Office 

$5.72 / sq. ft

Fixture

$4.24 $1.00

Controls

$0.29 $0.15

$4,700 energy savings
$4,512 light ing
$188 cont rols

$8,467 Cont rols
(m aterials and labor)

45 years sim ple payback
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Cost  Effect iveness – Site 3  Medical Office

$3.03 / sq. ft .

Fixture

$2.80

Cont rols

$0.23

$8,200 energy savings
$3,840 light ing
$4,370 cont rols

$6,423 Cont rols 1st Cost
(m aterials and labor)

1.5 years sim ple payback for 
the cont rols

0%

5%

10%

15%

20%

25%

30%

35%

Tuning Occupancy
Sensors
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Cost  Effect iveness – Site 4  Retail/ Grocery

$7.99 / sq. ft .

Fixture

$3.42 $3.22

Controls

$1.03 $0.31

$65,985 energy savings
$30,353 light ing
$35,991 cont rols

$108,603 Cont rols
(m aterials and labor)

3 years sim ple payback

0%
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10%
15%
20%
25%
30%
35%
40%
45%
50%

Tuning Occupancy
Sensors

Daylight
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1 st Costs, Sim ple Payback, &  Energy Savings
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Light ing during Tim e- of- Day
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Site
Light ing 

Condit ion

Morning 
light ing is too 
bright  or  too 
dim  at  t im es.

Afternoon 
light ing is too 
bright  or  too 
dim  at  t im es.

Night t im e 
light ing is too 
bright  or  too 
dim  at  t im es.

1  – Brew ery Before 26% 15% 28%
After 0% 0% 11%

2  – Office Before 26% 23% -- -
After 22% 17% -- -

3  – Medical Office Before - - - - - - - - -
After 21% 21% -- -

4  – Retail/ Grocery Before - - - - - - - - -
After - - - - - - - - -

5  – Office Before 24% 29% -- -
After 38% 21% -- -

W eighted ( by 
response)

Before 26% 22% 28%

Average After 22% 18% 11%



Light ing Condit ions
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Site
Light ing 

Condit ion

Neutral or  
very sat isfied 

w ith 
brightness of 

light ing.

Neutral or  
very sat isfied 

w ith autom at ic 
control of 
light ing.

Neutral or  
very sat isfied 
w ith overall 

light ing 
condit ions.

1  – Brew ery Before 81% 81% 85%
After 89% 89% 100%

2  – Office Before 78% 59% 89%
After 100% 87% 96%

3  – Medical Office Before - - - - - - - - -
After 89% 86% 86%

4  – Retail/ Grocery Before - - - - - - - - -
After - - - - - - - - -

5  – Office Before 89% 85% 100%
After 79% 71% 85%

W eighted ( by 
response)

Before 82% 72% 90%

Average After 91% 84% 90%



Lessons Learned
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Occupancy 
Sensors

New operat ional profiles with advanced 
digital cont rols m ay increase energy use 

relat ive to t radit ional occupancy sensors –
but  m ay im prove occupant  sat isfact ion
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I m age Credit :



Occupancy 
Sensors

Som e users prefer or need m anual 
cont rol of light ing. With integrated 

sensor solut ions, addit ional wireless 
switches or other m ethods to enable 

occupant  cont rol should be 
considered. 



QA/ QC and Com pat ibility Test ing

• Two projects experienced technical 
issues after the installat ion that  
eventually required replacem ent  of 
dr ivers

• Traced to 2 problem s:

– Manufacturing defects in driver/ cont rol 
connect ions

– Subst ituted drivers cont r ibuted 
elect r ical “noise”  that  caused problems 
with the cont rol system

53



W hat  w e can do

Manufacturers

• I mprove QA/ QC of products to address 
manufacturing defects

• I mprove compat ibility test ing of cont rol and 
lum inaire components

Light ing I ndustry

• Develop and support  indust ry standards to ensure 
compat ibility and interoperability 



Cost - Effect iveness
While these projects are not  necessarily 
representat ive of typical costs today…

– 2-3 years ago, brand new technology

– Not  com pet it ively bid

– Cont ractors unfam iliar with system s 

… we need to cont inue to tackle cost  
barr iers and bet ter com m unicate the value 
proposit ion of networked light ing cont rols
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Cost -
Effect iveness 

W hat  w e 
can do

I ntegrated or Pre- I nstalled 
Cont rols to reduce installat ion 
costs

Standards and Standardizat ion 
to reduce hardware and 
installat ion costs

Educat ion & t raining of 
installers to reduce installat ion 
costs



Cost - Effect iveness –
W hat  w e can do

• Quant ify, com m unicate, and sell other 
benefits

– Networked light ing cont rols can 
im prove light ing quality

– Bet ter light ing quality can im prove 
product ivity, wellbeing;  create bet ter 
environm ents for em ployees and 
custom ers

– Sm arter m anagem ent  of system , 
buildings, processes, and people
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Graphic courtesy of



Task Tuning /  High- End Trim

• LEDs paired with advanced cont rols brings 
ability to tune light ing to occupant  or task 
needs

• Can save significant  energy while 
improving quality of light

• Tuning of light ing at  the t ime of installat ion 
is a new pract ice that  is not  widely 
implemented



Task 
Tuning /  
High-
End Trim  

W hat  w e 
can do

• I ncorporate this task tuning as standard step into your 
configurat ion apps and software

Manufacturers

• I nclude task tuning as standard step of installat ion – don’t  forget  
your light  m eter

Contractors

• Require task tuning in your specs, include in punchlists

Specifiers, Procurem ent , End- users 

• Support  task tuning in your program s, consider providing rebates 
or financial incent ives for im plementat ion of task tuning

Utilit ies



W here to 
Find the 
Report
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www.designlights.org

http://www.designlights.org/


Q& A
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