Ex. 1013
Redline comparison of the 085 application over the 791 application.
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SYSTEM AND METHOD FOR USING A WIRELESS DEVICE AS A SENSOR FOR
AN ENERGY MANAGEMENT SYSTEM

RELATED APPLICATIONS
[0001] Any and all applications for which a foreign or domestic priority claim
is identified in the Application Data Sheet, or any correction thereto, are hereby

incorporated by reference into this application under 37 CFR 1.57.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] This invention relates to the use of thermostatic HVAC and other
energy management controls that are connected to a computer network. More
specifically, the present invention pertains to the use of user interactions with an
interface such as a personal computer or an Internet-enabled television as signal
related to occupancy to inform an energy management system.

[0003] Heating and cooling systems for buildings (heating, ventilation and
cooling, or HVAC systems) have been controlled for decades by thermostats. At the
most basic level, a thermostat includes a means to allow a user to set a desired
temperature, a means to sense actual temperature, and a means to signal the
heating and/or cooling devices to turn on or off in order to try to change the actual
temperature to equal the desired temperature. The most basic versions of
thermostats use components such as a coiled bi-metallic spring to measure actual
temperature and a mercury switch that opens or completes a circuit when the spring
coils or uncoils with temperature changes. More recently, electronic digital
thermostats have become prevalent. These thermostats use solid-state devices
such as thermistors or thermal diodes to measure temperature, and microprocessor-
based circuitry to control the switch and to store and operate based upon user-

determined protocols for temperature vs. time.
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[0004] These programmable thermostats generally offer a very restrictive user
interface, limited by the cost of the devices, the limited real estate of the small wall-
mounted boxes, and the inability to take into account more than two variables: the
desired temperature set by the user, and the ambient temperature sensed by the
thermostat. Users can generally only set one series of commands per day, and in
order to change one parameter (e.g., to change the late-night temperature) the user
often has to cycle through several other parameters by repeatedly pressing one or
two buttons.

[0005] Because the interface of programmable thermostats is so poor, the
significant theoretical savings that are possible with them (sometimes cited as 25%
of heating and cooling costs) are rarely realized. In practice, studies have found that
more than 50% of users never program their thermostats at all. Significant
percentages of the thermostats that are programmed are programmed sub-
optimally, in part because, once programmed, people tend to not to re-invest the
time needed to change the settings very often.

[0006] A second problem with standard programmable thermostats is that
they represent only a small evolutionary step beyond the first, purely mechanical
thermostats. Like the first thermostats, they only have two input signals - ambient
temperature and the preset desired temperature. The entire advance with
programmable thermostats is that they can shift between multiple present
temperatures at different times without real-time involvement of a human being.

[0007] Because most thermostats control HVAC systems that do not offer
infinitely variable output, traditional thermostats are designed to permit the
temperature as seen by the thermostat to vary above and below the setpoint to
prevent the HVAC system from constantly and rapidly cycling on and off, which is
inefficient and harmful to the HVAC system. The temperature range in which the
thermostat allows the controlled environment to drift is known as both the dead zone
and, more formally, the hysteresis zone. The hysteresis zone is frequently set at +/-
1 degree Fahrenheit. Thus if the setpoint is 68 degrees, in the heating context the
thermostat will allow the inside temperature to fall to 67 degrees before turning the

heating system on, and will allow it to rise to 69 degrees before turning it off again.
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[0008] As energy prices rise, more attention is being paid to ways of
reducing energy consumption. Because energy consumption is directly proportional
to setpoint - that is, the further a given setpoint diverges from the balance point (the
inside temperature assuming no HVAC activity) in a given house under given
conditions, the higher energy consumption will be to maintain temperature at that
setpoint), energy will be saved by virtually any strategy that over a given time frame
lowers the average heating setpoint or raises the cooling setpoint. Conventional
programmable thermostats allow homeowners to save money and energy by pre-
programming setpoint changes based upon comfort or schedule. For example, in the
summer, allowing the setpoint to rise by several degrees (or even shutting off the air
conditioner) when the home is unoccupied will generally save significantly on energy.
But such thermostats have proven to be only minimally effective in practice. Because
they have such primitive user interfaces, they are difficult to program, and so many
users never bother at all, or set them up once and do not alter the programming
even if their schedules change.

[0009] In the hotel industry, the heating and cooling decisions made in hundred or
even thousands of individual rooms with independently controlled HVAC systems are
aggregated into a single energy bill, so hotel owners and managers are sensitive to
energy consumption by those systems. Hotel guests often turn the air conditioner to a
low temperature setting and then leave the room for hours at a time, thereby wasting
considerable energy. An approach commonly used outside of the United States to
combat this problem is to use a keycard to control the HVAC system, such that guests
place the keycard into a slot mounted on the wall near the door of the room which
then triggers the lights and HVAC system to power up, and turn them off when the
guest removes the card upon leaving the room. However, because most hotels give
each guest two cards, it is easy to simply leave the extra card in the slot, thus
defeating the purpose of the system. Recently, systems have been introduced in
which a motion sensor is connected to the control circuitry for the HVAC system. If no
motion is detected in the room for some predetermined interval, the system concludes
that the room is unoccupied, and turns off or alters the setpoint of the HVAC system

to a more economical level. When the motion sensor

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

detects motion (which is assumed to coincide with the return of the guest), the HVAC
system resets to the guest's chosen setting.

[0010] Adding occupancy detection capability to residential HVAC systems
could also add considerable value in the form of energy savings without significant
tradeoff in terms of comfort. But the systems used in hotels do not easily transfer to
the single-family residential context. Hotel rooms tend to be small enough that a
single motion sensor is sufficient to determine with a high degree of accuracy
whether or not the room is occupied. A single motion sensor in the average home
today would have limited value because there are likely to be many places one or
more people could be home and active yet invisible to the motion sensor. The most
economical way to include a motion sensor in a traditional programmable thermostat
would be to build it into the thermostat itself. But thermostats are generally located
in hallways, and thus are unlikely to be exposed to the areas where people tend to
spend their time. Wiring a home with multiple motion sensors in order to maximize
the chances of detecting occupants would involve considerable expense, both for the
sensors themselves and for the considerable cost of installation, especially in the
retrofit market. Yet if control is ceded to a single-sensor system that cannot reliably
detect presence, the resulting errors would likely lead the homeowner to reject the
system.

[0011] It would thus be desirable to provide a system that could detect
occupancy without requiring the installation of additional hardware; that could
accurately detect occupancy regardless of which room in the house is occupied, and
could optimize energy consumption based upon dynamic and individually

configurable heuristics.

SUMMARY OF THE INVENTION
[0012] In one embodiment, the invention comprises a thermostat attached to
an HVAC system, a local network connecting the thermostat to a larger network such
as the Internet, and one or more computers attached to the network, and a server in
bi-directional communication with a plurality of such thermostats and computers. The

server pairs each thermostat with one or more computers or other

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




