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Research from UC Berkeley: 2001-2007
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RF performance Multi-sensor Multi-tiered Modular energy
IN homes HVAC controls software & systems monitoring

with help from researchers Spencer Ahrens and Wen Hsu




What Is success?




A second look at our challenges

“It’s not just going to affect poor people, but also moderate to

9,600 ‘bS per year middle-class households. PeOple are gOIﬂg

The amount of HVAC-related CO2 emissions for to become mOr.e ImplOvet.’IShed
the average US household to pay for heating this winter.-

€he New Jork Times




Living better with
MicroClimates

e QOut-of-the-box heating and
cooling energy savings up to
30%.

e Provides homeowner the
information and capability to
balance comfort, cost, and

carbon footprint preferences.

e Control customized for
Individual homes and
preferences.
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Perspective on the
status quo

e 10-15 year product lifetime
e Commodity cost

e Contractor-friendly

Poor Interface
=
ey cow

Limited user input

[ Nl ' : Limited sensing
il | in only one
location

Actuation not
No designed to
Computation minimize energy
use




“Crossing the Chasm” with Disaggregation

Wire replacement & New control algorithms
energy monitoring & connected systems

Innovators
/ The
- Chasm

Early Early Late
Adopters Majority Majority

Laggards




Opportunities to reduce “on” time and save energy

Substitute comfort Spatial and temporal Learned user behavior &
conditions characteristics + enhanced reactivity




MicroClimates platform supports energy efficiency,
energy information, and demand response

1 2 3

Characterize comfort Customize control for Connect people to
and “metabolism” of people and home opportunities and
the home using using server-side web services like demand
Sensors services response




MicroClimates platform

Utilities | Water | Carbon Markets | Renewables

MicroClimates
<D LAMP
: Services Platform

MicroClimates

- Java
: = Software Platform

: -- physical
devices

Enterprise analytics leverage data
from each room each minute from
many homes.

Embedded controls software are
runnable on mobile devices,
gateways, digital TV recorders, etc.

Hybrid proprietary communications
and open protocols balance
performance and interoperabllity.




A new paradigm: micro-innovation

Reports & App-store
Feedback opportunities

Personalized 2 Solution
dashboard Raytr 5 Bundles

Customized .77} 3 “‘ Managed

system & ' - Opportunities
devices

Dell-like Portable
online Profile
purchase for moving




Where we’re at

e Building on successful California deployments with winter trials.

e Product launch 2009.




thank you.

Nathan Ota, PhD
CTO MicroClimates

nota@microclimates.net
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