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A new C&I lighting market: indoor ag

Carbon dioxide

injection
Water pumping 2% Drylng / curing
3% 1%
Space heating
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Cooling,
ventilation, and
dehumidification
51%

Lighting
38%

© E Source; data from A Budding Opportunity: Energy Efficiency Best Practices for Cannabis Grow Operations (PDF), Neil Kolwey, SWEEP (2017)
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Indoor ag is large and growing

Size of indoor agriculture grow area by type Energy consumption of indoor agriculture grow area by type
Total area = 46 million square feet Total energy = 5.9 TWh

Vertical farm
1% Vertical farm Supplemented

1% greenhouse

‘ 10%

Non-stacked
indoor

Supplemented
41% greenhouse
98% Non-stacked
indoor
89%

Source: Energy Savings Potential of SSL in Horticultural Applications, Stober et al_, US DOE
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Significant lighting savings potential

5.9TWh
1.0%

4
1
1
: 40% Energy Savings
|
: 3.6 TWh
v 1.5%

2017 Actual Theoretical -

"All LED"

® Supplemented Greenhouse ™ Non-Stacked Indoor  ® Vertical Farming

Figure E.2 2017 Annual Energy Consumption (TWh) of U.S. Horticultural Lighting

Courtesy: Stober et al., U.S. DOE
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Baseline lighting tech for indoor ag

ke Lam et Reflector
Luminaire Brand | Source Lamp Lamp Life P | Reflector Life
35 Cost Cost
(Hours) (Hours)
1000 W E Gavita ProPlus 1000 W
P 0
HPS Gavita HPS EL DE HPS 5,000 $135 10,000 $53
1000 W P.L. Ushio HiLux Gro Super
HPS Light HPS HPS with optimized blue 10,000 $120 10,000 $40
Systems and red spectrum
1000 W P.L. Ushio HiLux Gro Super
MH Light MH MH with optimized blue 10,000 $120 10,000 $110
Systems and red spectrum
600 W P.L.
ps Light HPS SON-T PIA 12,000 $32 10,000 $40
Systems

Source: Leora C. Tadetsky, Lighting Research Center
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Independent testing shows real savings

HPSRnd 1 LEDRnd 1 LED Rnd 2

= Lighting energy savings was an
average of 34%

= Plug loads were 7% lower
= Total HVAC system usage was
slightly lower (2%)

- Ove ra” energy consum pt|0n was m Cool+Dehum. mElec. Reheat  m Fan Power
1 8 tO 2 5% Iowe r mPlugloads  mLighting 71Savings

kwh (x1,000)
b N w P
(e»] o (=]

o

o

Source: Dave Bisbee, SMUD
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Selecting quality lighting products

= Not all LEDs are created equal
= Early adopters got burned

= Until very recently, no hort. i =
LED qualified products list v T

= Off-the-shelf LEDs not suitable

for indoor ag _ _ .
= “Lumens are for humans” Testing and Reporting Requirements for

.« ) LED-based Horticultural Lighting
PAR are for plants
" Even in SMUD study, one LED Version 1.0
product performed better Effective October 18, 2018

» The other showed 35 — 40%
reduction in yield
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Are there non-LED alternatives?

& THE SUN
2~ ON-DEMAND™

Plasma Lighting Ceramic Metal Halide
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Most buildings have no lighting controls

! I
r— R
occupancy sensors | o
Multilevel lighting or dimming _ 3
e
=
O oy - . .
:g: Building automation system for lighting - 4
O
Demand-responsive lighting - 4
Daylight harvesting - 3
0 : 10 15 20 95 100

Percentage of buildings with control type (%)
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Saving energy with lighting controls

Control strategy
Scheduling

Occupancy-based
Daylight harvesting
Task tuning

Average lighting energy

savings from Lawrence Manufacturer-provided

Berkeley National Laboratory energy-savings estimates
Description meta-analysis (%) (%)
Onloffidimming based on operating Not available 1040
schedules
Onloff or dimming based on signals from 24 20-60
an occupancy sensor, time clocks, or
Light levels from electric lights adjusted 28 5-60
based on photosensor signal indicating
level of daylight
Dimmers and switches used to adjust 36 5-30

light levels to suit tasks at hand

les Any combination of the above k! Not available

© E Source; data from the lluminating Engineering Society and the US Deparment of Energy

E © 2018 E Source | www.esource.com

12



Adding controls to LEDs cost-effectively
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Don’t trust, just verify (energy use)

Sampling Average accuracy in
System Measurement type Methodology frequency energy consumption (%)
ACLA1 Real (true) power Current and voltage  Every 60 98.6
measured seconds
instantaneously
ACL2 Real (true) power Current and voltage  Every 150 92.5
measured seconds
instantaneously
ACL3 Apparent power Current is measured; User-defined 37.9
voltage i1s assumed o
be constant

@ E Source; data from the California Lighting Technology Center
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Delivering better energy information

Sources: Verdigris
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Building controls aren’t obvious

We live in an age where
technicians are more likely to
understand computers than
mechanical systems, but:

= Controls software skill sets
are still widely lacking

= Software illiteracy is still
common

= Major reliance on defaults and
automated processes

= No QM process

= No commissioning

© E Source; from Deepinder Singh, 75F; Harnessing the Power of [0T& Cloud Computing (PDF)
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Traditional versus modernized
building controls
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Out-of-the-Box Building Controls

WALYZE
551N

CENTRAL
CONTROL UNIT

Control lighting and other energy
equipment in the building on a real
time basis

Powered by our predictive
algorithms, the CCU is hub of
information and management for
all aspects of the building

WIRELESS ZONE
CONTROLLERS

SMART
DAMPERS

Measure Zone and Airflow Temperature

Control Airflow
Wireless communication (to Central

Patented - cut install time
Control Unit) for easy installation

from hours to 10 minutes

© E Source; from Deepinder Singh, 75F; Harnessing
the Power of 10T& Cloud Computing (PDF)

E © 2018 E Source | www.esource.com

18



How 75F meets market needs

Average and current desired temperatures during

unoccupied
P occupied times are nearly indistinguishable.

occupled
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60 El Mo Cosing Baiow Lockout Te tu
80 EER N Heating ADOve Lockout d?]nﬁ'\pval;ﬁen %F
B = 10 system was
turned off.

O M Use Ousios Temp Lockou

055 BN Acta Coméert ingex

f U\ i ""‘ 055 B Percrived Coriont index
7 R Comfor Selecior
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Employee comfort was improved
Pressure balance was im proved 75F balancing activity was briefly suspended to observe the

Energy was saved difference in conditions.
© E Source; from Deepinder Singh, 75F; Harnessing the Power of Io0T& Cloud Computing (PDF)
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Crowd-source building controls?

ninn
%EﬂEﬂ

E@?Dﬂ

(5894 REQUESTS
total
requests.
. WEEKLY
USERS
L]

37% 12% 51%
coot COMFY  WARM

BUILDING DATA

( ACTIONABLE INSIGHTS )

Source: Comfy
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Socially driven optimization

N Wanmn 4/ N W \\mmmu l/

o

20% cooling energy savings
50% heating energy savings
60% reduction in hot/cold calls
80% of occupants more comfortable
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Source: GSA
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Clean reporting for building operators

You can maks another request in 2 mirutes.

/

Source: Comfy
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HVAC: the next big thing after lighting?
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HVAC Air-handling and Cooling plant Heating plant Terminal units
equipment distribution
systems

Equipment or location

© E Source; data from Lawrence
Berkeley National Laboratory
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Packaged rooftop units: work hard, not smart

Advanced

RTU retrofit o Condenser exhaust
Integrated controller T
economizer
Sl Condenser fan

Diract-axpansion

i fan i
Evaporator fa condenser coil

Direct-expansion
%ﬂu’[dnurair Comes /"' evaporator colls
in through damper

Demand-controlled
ventilation

Ha"“h'“""““" @ Outdoor air comes
into condenser

% Return air % Supply air

Source: £ Source; adapted from National Renewable Energy Laboratory
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Adding “smarts” to existing RTU equipment

Controller
T 1
DrivePak Jade RTU Retrofit ZIP
Catalyst Digi-RTU ARC Enerfit V1 Economizer Pak Economizer
Evaporator fan control X X X X ] X
Integrated economizer X X X X
control
Demand-controlled X X X X X
ventilation
FDD X X X X X X X
ot i e Ay
o CRSIH Remote monitoring X X X X
e i Remote control X
= e S Comprassor control X
b Condenser fan control X
"
Advanced thermostat control X
Advanced economizer X X X
control
Advanced FDD X X
T Demand-response X X
feturn Ale Horingd capability
o 4@';:\ Web-enabled user interface X X
Bill analysis & savings X
Courtesy: Transformative Wave Technologies EM&V
BAS integration X X X X

Stand-alone BAS

MNotes: BAS = building automation system; EM&V = evaluation, measurement, and verification; FDD = fault detection and © E Source

. . diagnostics.
© E Source (Rooftop Unit Retrofit Controls Mature) 5 as designated by the US Department of Energy Advanced RTU Campaign.
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The DOE confirms that savings potential is huge

ENERGY SAVINGS

TECHNICAL POTENTIAL (2018)
MAXIMUM ADOPTION POTENTIAL (2025)
INTERNAL RATE OF RETURN

PAYBACK

NUMBER OF COBENEFITS

ADVANCED NATURE

INNOVATIVE NATURE

RELIABILITY

TOTAL

E © 2018 E Source | www.esource.com

SCORES

56%
.489 Quads I
D.266 Quads

2%
12 years

a
Medium 3/5

High
Medium

Source: Best Available Technologies in the US Buildings Sector (PDF)




Successful deployment requires cooperation

Market factor

? Level of effort

Awareness,
knowledge, and
communication
Cost of adoption

Cost of adoption

Awareness,
knowledge, and
communication

Technical
performance

Access o
equipment

Cost of adoption

Bl % ¢ = E BB
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Barrier
Contractors lack sales
experience, motivation

Repair-or-replace
approaches not conducive to
refrofits

Energy savings for smaller
business customers are less
compelling

Split incentives between
building owner and
occupants

Customers lack knowledge
of efficiency and bill history
and have limited context to
aid in valuing future savings
Regional contractor
workforce has limited
controls experience

No regional access to
products or services

Contractors say their
customers won't pay more
fo retrofit their existing
equipment

Utility strategy
Refer interested customers to
contractors for sales; offer
midstream incentives

Help customers and contractors
understand when it's best to
retrofit

Emphasize the value of non-
energy benefits; demonstrate
less-than-3-year payback

Motivate occupants with
evidence of demonstrated
operational-cost savings
Educate customers on likely
costs and benefits with
pamphlets, workshops, and
account manager contact
Support contractor training and
certification to help minimize
their perceived financial risk
Work with vendors to develop
new market channels by region

Recruit contractors with
experience in high-end, high-
efficiency equipment and/or
buiiding automation

© E Source

Source: Rooftop Retrofits Put HVAC Contractors in Control

27



Different solutions for different needs
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CATALYST

Full-featured CATALYST with
Tridium BMS scheduling and
comfort control of HVYAC with
optional lighting and portfolio

CATALYST LITE

Smart VFD for those looking for
supply fan control. Includes
CATALYST ventilation and
equipment protection features.

Courtesy: Joe Schmutzler, Transformative Wave Technologies
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asset management resources.

elQ PLATFORM

Building Automation Solution with
web-based visualization of RTU
efficiency, system performance,

fault detection & diagnostics, and

energy accountability tools.



Ewdence suggests scallng of ARCs has begun

= The top seven
organizations replaced or
retrofitted over 10,000
RTUs combined

= They also installed a total
of 5,800 automated fault
detection and diagnostics
(AFDD) systems

» Realized energy savings
were over 50 million
kilowatt-hours and $5
million annually

Source: 2018 Campaign Award Winners
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Human-assisted FDD: ComfortGuard

=
SMART SENSORS. EXPERTS ON YOUR SIDE. THE RIGHT INFORMATION.
STREAMING DATA. AROUND THE CLOCK. THE RIGHT TIME.

Hardware and sensors are installed by a Our team carefully monitors your data By sending you timely communications
technician. The sensors gather vital around the clock. If your filter is including system reports, alerts and
information every time your system clogged, a part is degrading or your repair verifications, the smart

runs, sending the data to our equipment efficiency is declining, we'll maintenance plan gives you the real-
monitoring center’s secure cloud over see it before you realize you have a time insights you need to better
your home's Wi-Fi network. problem. manage your HVAC.

10 CUSTOM SENSORS

Sensors are professionally installed into your equipment to
collect never-before-seen data and give unprecedented visibility
into performance and efficiency.

Source: Emerson
Electric Co.
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Thank you! Questions?

Bryan Jungers
Senior Analyst, Customer Energy Solutions, E Source
520-336-2812 bryan jungers@esource.com

Have a question? Ask E Source!
Submit an inquiry: www.esource.com/question

You're free to share this document in its entirety inside your company. If you'd like to quote or use our material outside of your business,
please contact us at customer service@esource.com or 1-800-ESOURCE (1-800-376-8723).
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