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WHY?
Challenge YOUR Thinking! - CONTROL

http://www.emersonclimate.com/en-US/products/thermostats/PublishingImages/thermostats_hi_res/1F89_211_clip_light_new_logo.jpg


Challenge YOUR Thinking! – HEAT TRANSFER



Challenge YOUR Thinking! - COMFORT



Challenge YOUR Thinking! - EFFICIENCY

Start/Stop Driving (w/engine off) = Unitary Compressors



Inefficient!

Conventional ON/OFF Compressor
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Too cool!
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Too cool!
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Long duration!

High starting current wastes energy!

Uncomfortable!

75º F
77º F



INVERTER Compressor Advantages

Set Temp. 75º F

60Hz

Compressor
0Hz

150Hz

30Hz

Starting current at low level.
Mr. Slim INVERTER uses “soft start”

Room temperature is steady
High rotation speed generates 
accelerated performance!

Keeps rotation speed at low levels 
after temperature is stabilized.

Adjusts rotation speed precisely 
to keep steady room temperature

80º F

ON
Very efficient!

Maintain Comfort!Very fast!
Smooth INVERTER Compressor Control & Operation



Technology Advancements Zoned Comfort Solutions™

NEW APRIL 
Industry 
Changing



Hot Humid Research- Displacement
STUDY
• DOE Building America
• 6 Central Florida Homes
• 1 ton Systems 25.5 SEER
• Improve Inefficiency 

Equipment & Ductwork
• 2-4F Offset of Central System

RESULTS
• Cooling Energy Reduction - 37%
• Heating Energy Reduction - 59%



Hot Humid Research- Whole Home
STUDY
• Florida Solar Energy Center
• 53 Central Florida Homes – 3yr period
• Supplemental (Ductless, Ducted)
• Whole Home – Central Replacement
RESULTS

Ductless Ducted Central Replacement

Cooling 33% 29% 29-37%

Heating 59% 76% NA-76%

Summer Peak 16% 41% 11-41%

Winter Peak 56% NA NA



Cold Climate - Heating



Cold Climate Heat Pump Research

• 6 Minnesota Homes
• Compared Heat Pumps w/propane 

backup
• Ductless HP displacement strategy
• Validated  Cold Climate Technology



CEE Cold Climate Summary Highlights
• The ductless systems had 

higher efficiencies below 0⁰F 
because the heat pump could 
run down to -13F OAT. 

• Average COP 1.3-1.7
• Ductless even heating @ -19 ⁰F



2018 CEE Whole Home Ducted Cold Climate Verification

• Duplex – New Construction • Retrofit 1500 sq. ft. home



Grid is Getting Greener



4.2 Quadrillion BTUs per year of direct fossil fuel use

www.synapse-energy.com  |  ©2017 Synapse Energy Economics Inc. All rights reserved.

Strategic Electrification
Fossil Fuel use [ex: New York and New England]

46% of Fossil
Residential & 
Commercial Space 
and Water Heating



Cities Gaining Momentum Post Paris Agreement

2050 Objective – 80% Carbon Emission Reduction
EV’s & Heat Pumps Space & Water

382 US Mayors Adopted Standards – 68 Million People
4 Pilots Spring 2018 CNCA & Mitsubishi Electric
Replicate Models Across Country

NYC
500K+A

SHP
Boulder

Annual Install
300-2020

1000-2030 

DC
10K Homes
Identified

Burlington
300+ annually 

by 2030



Contact Info

Kevin DeMaster
Manager, Utility & Efficiency Programs
kdemaster@hvac.mea.com
262.327.5860

mailto:kdemaster@hvac.mea.com
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Aquanta Inc.
1775 Tysons Blvd, 5th Fl
Tysons, VA 22102
www.aquanta.io

Grid-Integrated Water Heater
Control for the 21st Century 



Bringing the Water Heater Installed Base
Into the 21st Century

① Customer Value
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② EE/ Cost Savings

③Grid Integration



Water Heating Energy:
An Untapped Opportunity

A BIGGER SLICE THAN MOST THINK MACRO OPPORTUNITY

125mm+ Residential WH 
Installed Base in NA

Annual Residential WH Impact
• $32B energy spending
• 2.9 Quads energy used
• 150mm metric tons CO2

20-50% of Energy Input Wasted

$3.6B/Yr Utility Grid 
Integration Opportunity
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Grid-Interactive Water Heating:
Leading Enabler of Renewables
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NREL 2017: “Demand 
Response Potential from the 
Bulk Grid Perspective”



Aquanta Water Heater Controller
Networked, Smart Home Enabled
• Cloud-cloud integration w/ other 

platforms

Advanced Analytic Capabilities
• “Learning” algorithm
• Enable and enhance Smart Grid

Easy, (Near-)Universal Retrofit
• < 15 min install; DIY-friendly

Electric and Gas WH Versions
• Compatible w/ 65-80% of US WH 

installed base

26



Aquanta Water Heater Controller
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1. Customer Value
Convenience
• Remote WH monitoring & control
• Manual temp/time scheduling

Comfort
• Auto-learning (“Aquanta 

Intelligence”)
• Hot Water Available %

Control
• Leak detection/maintenance alerts
• Smart home integration
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2. Energy Efficiency
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Intelligent/Auto Control
• Reduced standby losses

• Lower tank temperatures
• Reduced heat cycling

• Reduce of overheating (setpoint control)
Manual Control
• Timer feature
• Away/Vacation setting

Behavioral
• Usage feedback & savings suggestions
• Peer comparisons



3. Grid Integration
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DR/capacity markets
Enable TOU/variable 
pricing
Storage/WH as battery

Renewables integration
Mitigate demand 
charges
Whole home energy 
management



Case Study: TOU in Hawaii
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Case Study:
WH Load in FL: Summer
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Case Study:
WH Load in FL: Winter
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Case Study: DR in Ohio
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More Use Case Opportunities

Gas DR
Water Heater Monitoring/Predictive Maintenance
Integrated Home Energy Management
Residential PV/Water Heater/Battery Integration & 
Coordination
Thermostat/Water Heater Coordination

35



36

Matt Carlson
CEO
matt@aquanta.io

Thank You!

mailto:matt@aquanta.io


2018  |  Confidential and Proprietary

Jamie Peters, Google
Customer Success - Energy Partnerships 

August 23, 2018

2018 Better Buildings Summit
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Nest Labs 
Confidential
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Connected home programs go 
mainstream
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Since introducing the Nest Learning Thermostat in 2011
Nest thermostats have saved 22 billion kWh

To create a home that 
takes care of the 
people inside it and the 
world around it.

“ “
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Nest Thermostat E
E for Everyone; E for Easy; E for Energy Savings 

AutoSchedule
Home/Away Assist (plus optional geo-fencing)
Eco Mode
Nest Leaf (behavioral feedback)
Airwave
Heat Pump Balance
True Radiant
Energy History
Sunblock
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Smart thermostats: no longer for higher incomes only



2018  |  Confidential and Proprietary

Smart thermostat-enabled demand response 

2013 2018
43
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Imagine…. 70% of customers opting-in for more EE
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● Personalized schedule tuneups each Winter and Summer season
● Drives 3-5% incremental heating and cooling savings
● Peak Aware version adds 16-20% avg kW load shift during summer peak periods
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Energy services at scale 

SoCalGas: Winter Seasonal Savings 79K+

ComEd: Summer Seasonal Savings 59K+
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Smart thermostats: a great fit for Direct Install programs

150k Smart Thermostats
2017-18

40k Smart Thermostats
2017-18

50k+ Nest Thermostats
2018
>Includes MF, manufactured housing

35k+ Nest Thermostats
2016-19
>Includes SMB

18k Nest Thermostats
2018

And now launching: 

Now serving single family, multi-family, SMB, manufactured housing, market rate, low/moderate Income….
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Direct Install program growth

Direct installed Nest Thermostats
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Next up…. Voice

4848
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Smart speaker market growth

Voicebot Smart Speaker Consumer Adoption Report 2018 https://voicebot.ai/2018/06/02/4reasons-cmo-care-about-voice/

Technology Adoption by Household in the U.S.

Computer
Color TV
Internet
Smartphone usage
Social media usage
Smart Speaker



2018  |  Confidential and Proprietary

High usage
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Sustained usage

Source: NPR & Edison Research Institute, The Smart Audio Report, 2017
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Additional growth driven by home control & monitoring

Source: NPR & Edison Research Institute, The Smart Audio Report, 2018
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Unifying the Connected Home

Nearly 60% of Google Home or Amazon Echo 
owners have at least one other smart product, 
such as connected lighting, thermostats, security 
systems, and more.

Source: Consumer Research Intelligence Partners, Jan 2018
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https://9to5google.com/2017/04/28/google-home-accessories/
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Smart displays are next
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Some energy partners are already getting started

BGE Google Assistant

Use Google Assistant to report an outage (mobile), 
check on your ETR, check your balance due

Reliant Speak and Save

Sign up with Reliant and get a Google Home and a Nest 
Thermostat E

Use Google Assistant to check your usage, check your 
balance or pay you bill 

ComEd IFTTT

Use IFTTT recipe to enable energy saving actions IF 
certain thresholds are met
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“Hey Google, talk to ComEd”

“Ok, let’s get ComEd”

A new platform for EE & customer engagement 

“Hello, how may I assist you 
today? You can Check Outage 
Status, Report an Outage, or 
Check Account Balance…”
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Thank you

Jamie Peters
Customer Success - Energy Partnerships
Google 
jamiepeters@google.com
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