Office de la Propriete Canadian CA 2925638 A1 2016/09/30

Intellectuelle Intellectual Property
du Canada Office (21) 2 925 638
~h organisme An agency of 12y DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada CANADIAN PATENT APPLICATION
(13) A1
(22) Date de depot/Filing Date: 2016/03/31 (51) ClL.Int./Int.Cl. F24F 11/00 (2006.01)
(41) Mise a la disp. pub./Open to Public Insp.: 2016/09/30 (71) Demandeur/Applicant:

WATSCO VENTURES LLC, US

(72) Inventeurs/Inventors:
NAHMAD, AARON J., US;
RUPP, STEVE, US;
ZDANOW, ANDRE, US;
RAPIN-SMITH, VAN, US;
CRUZ, MARIO A., US

(74) Agent: BLAKE, CASSELS & GRAYDON LLP

(30) Priorite/Priority: 2015/03/31 (US62/140,773)

(54) Titre : DISPOSITIF SUR PLACE, METHODE ET SYSTEME SERVANT A FOURNIR, CONTROLER ET SURVEILLER LE

CONDITIONNEMENT DE L~AIR, LE CHAUFFAGE ET LA QUALITE DE L~AIR
(54) Title: ON-PREMISES DEVICE, METHOD AND SYSTEM FOR PROVIDING, CONTROLLING AND MONITORING AIR

CONDITIONING, HEATING AND AIR QUALITY

10

v

) R CELLULAR
ON- s/ TTTTTTTON NETWORK
\p = = === =y
PREMISES A Y
100 ~| DEVICE 32
A—p4— SERVICE
.| PROVIDER(S) \20
HVAC
I
EQUIP.
MEMORY N
(DATABASES) 59
* SENSORS
I
14 /O \24
DEVICE(S)
e \JENTS
Xm

(57) Abrege/Abstract:
An on-premises device that works In conjunction with systems and methods to provide atmosphere control as a service. For

example, an on-premises device that works in conjunction with a system and method may provide to, control and monitor air
conditioning and/or heating at a premises as a service on e.g., a pay per use and/or subscription plan. In addition to or alternatively,
an on-premises device that works In conjunction with a system and method may provide air quality and comfort to a premises as a

service.
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ABSTRACT

An on-premises device that works in conjunction with systems and methods to provide
atmosphere control as a service. For example, an on-premises device that works in conjunction
with a system and method may provide to, control and monitor air conditioning and/or heating at
a premises as a service on e.g., a pay per use and/or subscription plan. In addition to or
alternatively, an on-premises device that works in conjunction with a system and method may

provide air quality and comfort to a premises as a service.

22837301.1
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ON-PREMISES DEVICE, METHOD AND SYSTEM FOR PROVIDING, CONTROLLING AND
MONITORING AIR CONDITIONING, HEATING AND AIR QUALITY

CLAIM OF PRIORTY

[001] This application claims priority from U.S. Provisional Application No. 62/140,773, filed
March 31, 2015, the entirety of which is incorporated herein by reference.

FIELD OF THE INVENTION

[002] The disclosed embodiments relate to an on-premises device that works in conjunction
with a system and method to provide to, control and/or monitor air conditioning and/or heating at
a premises as a service on e.g., a pay per use and/or.subscription plan. The disciosed
embodiments also relate to an on-premises device that works in conjunction with a system and
method to provide air quality and comfort to a premises as a service (e.g., a pay per use and/or
subscription plan). Thus, the disclosed embodiments relate to and provide atmosphere control

as a service.
BACKGROUND

[003] Currently, as a home owner, if you want to cool or heat your home you need to buy the
HVAC (heating, ventilating, and air conditioning) equipment and have it installed. This scenario,
however, has several shortcomings. For example, there is the large upfront cost associated
with the purchasing and installation of the necessary HVAC and other equipment. Moreover,
the purchaser must choose between more expensive, high efficiency units, or less expensive,
but lower efficiency units — thus, possibly trading off efficiency (and more costly operating costs)
for cheaper upfront costs. In addition to these upfront costs, there are the additional costs
arising during the lifetime of the equipment such as e.g., the costs to maintain and/or repair the
equipment. It should be appreciated that the aforementioned costs will be incurred over time
particularly as the equipment ages or is exposed to weather conditions, regardless of whether

the equipment is used a lot or hardly ever used.

[004] In addition, it should be appreciated that these same problems exist for other types of
residences as well as places of business and other structures requiring heating and/or air
conditioning. Accordingly, there is a need and desire for a better way to heat, cool and/or
regulate air quality and comfort at a premises such as e.g., a residence, place of business or

other structure.
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SUMMARY OF THE INVENTION
[005] Embodiments disclosed herein provide a method of providing atmosphere control at a
premises. The method comprises providing HVAC equipment to the premises; connecting the
HVAC equipment to an on-premises control/monitoring device; and controlling the HVAC
equipment via the on-premises control/monitoring device in accordance with a pay per use or

subscription plan.

[006] Embodiments disclosed herein also provide a system for providing atmosphere control
at a premises. The system comprises an on-premises control/monitoring device connected to
HVAC equipment provided at the premises; at least one sensor in communication with the on-
premises control/monitoring device; and an off-premises computing device in communication
with the on-premises control/monitoring device via a network, said off-premises computing
device adapted to control the HVAC equipment via the on-premises control/monitoring device in

accordance with a pay per use or subscription plan.
BRIEF DESCRIPTION OF THE DRAWINGS

[007] Figure 1 illustrates an example system constructed in accordance with the disclosed

principles.

[008] Figure 2 illustrates an example of the on-premises control/monitoring device used in the

Figure 1 system and constructed in accordance with the disclosed principles.
DETAILED DESCRIPTION

[009] Embodiments disclosed herein provide a novel way to heat and cool a premises such as
e.g., a residence, place of business or other structure that overcomes the problems with current
techniques. The embodiments disclosed herein will provide air conditioning and/or heating 1o a
premises as a service on e.g., a pay per use and/or subscription plan. The embodiments
disclosed herein will also provide air quality or comfort as a service. As such, the disclosed
embodiments allow the owner/leaser/operator of a premises (hereinafter referred to as a
“subscriber”) to purchase e.g., a monthly subscription to get the air temperature, humidity and
air quality he/she wants and when he/she needs it. Thus, the disclosed embodiments relate to

and provide atmosphere control as a service.

[010] Moreover, according to the disclosed principles, there will be no upfront costs associated

with the purchasing and installation of an on-premises control/monitoring device and the

2
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necessary HVAC and other equipment disclosed herein. A service provider, such as e.g.,
Watsco, Inc., finances and installs the on-premises control/monitoring device and alil other
necessary equipment. The service provider will be responsible for maintaining and repairing the
installed equipment. As such, there are no surprise maintenance or repair costs to the
subscriber. Moreover, the disclosed embodiments will include diagnostics that can be
monitored remotely so that preventative maintenance and repairs can be made at the
appropriate time. In addition, when any of the instalied equipment reaches its useful end-of-life,

it is replaced with newer, state-of-the art equipment at no cost to the subscriber.

[011] According to the disclosed principles, the subscriber will pay only for the air
conditioning/heating/air quality, etc. that it requests through e.g., a pay per use and/or
monthly/yearly subscription plan. The plan can be similar to a cellular phone service plan where
the subscriber pays a set amount each month intended to cover the costs of the desired air
conditioning or heating per month. The subscriber can be charged fees when the air
conditioning and heating usage exceeds the costs of its monthly plan. Simitar to a cellular
phone service plan, the subscriber can have an unlimited plan where the subscriber pays one
fee (determined by the service provider) and does not have to worry about exceeding its plan.
Likewise, it should be appreciated that when the air conditioning and heating usage is less than
the costs of its monthly plan, a rollover of unused air conditioning and heating service could also
be implemented. Moreover, the subscriber can purchase add-on options to account for air

quality or comfort.

[012] There are many options available to the subscriber and to the service provider. For
example, zone-based billing and control can be implemented, which would be particularly useful

for premises having unused areas or areas requiring specific atmospheric conditions, areas

having multiple tenants, etc. That is, atmosphere control can be provided to one or more zones

within the premises in accordance with the zone-based billing plan.

[013] In one embodiment, the service provider and the on-premises control/monitoring device
could determine how to cool, heat, etc. the premises based on the subscriber’s budget. For
example, the service provider and the on-premises control/monitoring device could adjust the
subscriber’s service based on how much or little remains in the subscriber's budget for that
month. Alternatively, or in addition to, the budget and/or service could be adjusted based on
future weather predictions (i.e., the air or heat being currently provided can be changed in

anticipation of a change in weather requiring more or less service in the upcoming future).

3
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Alternatively, or in addition to, the subscriber can be put on a budget that is changed over time

based on historical usage.

[014]

the air conditioning/heating/air quality it has subscribed for. In addition, diagnostic performance

System performance is continuously monitored to ensure that the subscriber is getting

data from the on-premises control/monitoring device are sent to the service provider for

preventive maintenance.

[015] According to the disclosed principles, the service provider will install the on-premises
control/monitoring device (as part of or in addition to the installed HVAC equipment) at each
premises that, among other things, controls (using e.g., control inputs from a service provider's
off-premise computer/server) and measures the subscriber’s actual consumption. The
measured consumption will be transmitted to the service provider's computer/server or other
back office equipment and will be used as an input for monthly invoicing of the subscriber. The
on-premises control/monitoring device will also measure temperature and humidity in different
rooms 1o regulate them according to the subscriber's comfort preferences and desired energy
efficiency. In one embodiment, the subscribed services can be connected to other smart
devices (e.g., an air quality device, energy blinds) to create a connected premises (explained

below in more detall).

[016]

configure or shut down the services provided to a subscriber if the subscriber’s account is in

In embodiments disclosed herein, the service provider will have the capabiiity to re-

default or behind in payments. The service provider's off-premises computer/server can
remotely monitor and regulate the operation of the subscriber's on-premises equipment (via the

control/monitoring device) to ensure that the equipment is being operated in an optimized

manner. The equipment installed at the subscriber's premises can be used as a hub to connect
with other smart devices installed at the premises. It should be appreciated that since control of
the on-premises equipment is performed by an off-premises service provider computer/server
(or other equipment), the delivery and monitoring of the air conditioning and/or heat cannot be

tampered with by the subscriber.

[017]

demand response programs” which are ways for utility providers to reduce their load during

It should be appreciated that the disclosed embodiments can be integrated with “utility

peak demand times (e.g., providing a subscriber with a discount or other benefit for allowing its

air conditioning to be turned off during peak demand times).

22897301.1
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(018]

service provider's computer/server) to ensure that a projected bill will stay within the

In one embodiment, the on-premises monitoring/control device is programmabie (via the

subscriber’'s pre-set budget. In addition to, or alternatively, the on-premises HVAC equipment
will use variable tonnage compressors such that the right amount of air conditioning is achieved
at the right times and in an efficient manner. The disclosed embodiments can integrate with
smart vent technology to close or open vents automatically. it should be appreciated that the
combination of smart vents and variable tonnage technology allows for optimum system

efficiency.

[019] Figure 1 illustrates an example system 10 constructed in accordance with an example
embodiment disclosed herein. The system 10 comprises at least one service provider server 20
and an on-premises control/monitoring device 100 for operating embodiments disclosed herein.
While Figure 1 illustrates the use of a service provider server 20, it should be appreciated that
other computing devices (e.g., personal computer, workstation, and the like) could be used to
practice the embodiments disclosed herein. The system 10 also comprises HVAC equipment
12 installed at the premises. In addition, sensors 14 and/or controllable/programmable vents 16
may also be installed at the premises to provide the benefits discussed herein. The HVAC
equipment 12, sensors 14 (if installed) and vents 16 (if installed) communicate with the on-
premises control/monitoring device 100 in any conventional matter, including wired and wireless

communication methods as discussed herein.

[020]
software (i.e., computer instructions) that are stored in a computer readable memory and

The above described atmosphere as a service functions are preferably implemented in

executed by a processor. To that end, the service provider server 20 includes or is connected to

a memory 22 for storing computer instructions required to implement the control, monitoring and

invoicing functions described herein and to store the various databases and subscriber
information used during the processes described herein. Each server 20 can access the on-
premises control/monitoring device 100, and be accessed by the on-premises control/monitoring
device 100, via a cellular network 32 or other wireless network 30 (shown as the Internet in this
example). Each server 20 can include input/output devices 24 such as displays, scanners,
printers, etc. The on-premises control/monitoring device 100 will be capable of wireless
communications such as e.g., Internet-based communications, and other “out of band”

communications (e.g., cellular) for subscribers that do not have Internet access.

[021]

capable of communicating with the service provider server 20 via wireless communications
5

In one embodiment, the on-premises control/monitoring device 100 is a “smart device’

22897301.1
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(e.g., cellular communications, WLAN, Wi-Fi, etc.). The disclosed smart device 100 and
sensors 14 will have the monitoring and control capabilities for the installed HVAC equipment 12
discussed herein and will communicate the necessary data to the service provider(s), which can
then use the received data for invoicing and control of the premises equipment. In another
embodiment, a control/monitoring device 100 can be integrated with an external compressor
unit installed at the premises. With the device 100 installed on variable tonnage compressor,

remote tonnage changes (mechanically / electronically) are possible.

[022]
smart device, smart thermostat, sensors, other 10T devices) can work on its own meshed
network (like 6LOWPAN or ZigBee) and/or on Wi-Fi and/or via Bluetooth (to connect with

devices worn by a subscriber). Figure 1 shows the on-premises control/monitoring device 100

In another embodiment, the installed on-premises control/monitoring device 100 (e.g.,

having connections to the HVAC equipment 12 (e.g., variable tonnage compressor), sensors 14
and controllable vents 16. It should be appreciated that the disclosed system 10 is not to be
limited to these specific devices and that any other devices for monitoring and/or controliing the
atmosphere within the premises could be included in the system 10 such as the devices

discussed below.

(023]

technology), a subscriber’s service can be expanded or contracted based on its needs and not

In one embodiment using variable tonnage compressors (also known as inverter

simply based on the size of the premises. Thus, it will be easy to remotely fine tune a
subscriber’s service, something that is not currently achievable. As such, the disclosed

embodiments can provide “on-demand” atmospheric service in a quick and efficient manner.

[024] Figure 2 illustrates an example block diagram of the on-premises control/monitoring

device 100 constructed in accordance with an examplie embodiment disclosed herein. The on-
premises control/monitoring device 100 comprises a processor (CPU) 102, memory 104 and
input/output devices 114 communicating over a bus 120, allowing the device 100 to be
programmed and accessed on site. As understood by those skilled in the art, the above
described atmosphere as a service functions are preferably implemented in software (i.e.,
computer instructions) that are stored in the computer readable memory 104 and executed by
the processor 102. In addition, the on-premises control/monitoring device 100 may comprise
one or more communication mechanisms 112, allowing it to be remotely programmed,
monitored and/or diagnosed, as well as to receive wireless inputs from a device within the
premises. One suitable communication mechanism 112 is a Bluetooth communication device.

The on-premises control/monitoring device 100 may also comprise one or more interfaces 106,

6
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108, 110 for communicating with external equipment such as e.g., the HVAC compressor (e.g.,
using interface 106), sensors (e.g., using interface 108) and programmable/controliable vents

(e.g., using interface 110).

[025]
components (e.g., HVAC 12) by itself and report diagnostic performance data back to the

The on-premises control/monitoring device 100 will be able to diagnose system

service provider (e.g., to the service provider server 20), which will then use the data to
schedule preventive maintenance and repairs. In one embodiment, the service provider can set
up a call center to process and respond to technical problems with the subscriber's equipment.
This way, the service provider can provide proactive service, which should prevent major
problems and service interruption. This is a major advantage over existing HVAC systems,
which do not include digital interfaces for providing digital diagnostics in this manner. it should
be appreciated that the on-premises control/monitoring device 100 can be used with older
technology via a mechanical/switched based interface for obtaining the diagnostic information

described herein.

[026]

embodiment, the on-premises control/monitoring device 100 will utilize geofencing to determine

The disclosed embodiments will work with smart devices of any type. In one

that someone is within the premises. For example, the on-premises control/monitoring device
100 can input data from a user-wearable device or some other type of sensor that will output an
indication to the device 100 (e.g., via a Bluetooth communication) that someone is in the
premises. This information could be used to modify the air temperature/quality in a specific
room or zone to a desired level based on which room or zone is actually being occupied. Other
sensors could be used e.g., to determine when lights are turned on and used as an indication

that, among other things, someone is in the premises. The on-premises control/monitoring
device 100 can also be programmed to receive inputs from or to send control outputs to energy
blinds, programmable vents, indoor air quality devices (IAQ), lights, passive devices worn by a
subscriber to measure the subscriber’'s comfort (e.g., devices that measure body temperature

and body moisture), etc.

[027] The foregoing examples are provided merely for the purpose of explanation and are In
no way to be construed as limiting. While reference to various embodiments is made, the words
used herein are words of description and illustration, rather than words of limitation. Further,
although reference to particular means, materials, and embodiments are shown, there is no
limitation to the particulars disclosed herein. Rather, the embodiments extend to all functionally

equivalent structures, methods, and uses, such as are within the scope of the appended claims.

I
22897301.1
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[028] Additionally, the purpose of the Abstract is to enable the patent office and the public
generally, and especially the scientists, engineers and practitioners in the art who are not
familiar with patent or legal terms or phraseology, to determine quickly from a cursory inspection
the nature of the technical disclosure of the application. The Abstract is not intended to be

limiting as to the scope of the present inventions in any way.

22897301.1



CA 02925638 2016-03-31

CA Application
Blakes Ref. 13255/00001

WHAT IS CLAIMED IS:

1. A method of providing atmosphere control at a premises, said method comprising:
providing HVAC equipment to the premises;

connecting the HVAC equipment to an on-premises control/monitoring device; and
controlling the HVAC equipment via the on-premises control/monitoring device Iin

accordance with a pay per use or subscription plan.

2. The method of claim 1, wherein the controlling step comprises providing a
communication between the on-premises control/monitoring device and an off-premises device

controlled by a service provider associated with the subscription plan.

3. The method of claim 2, wherein the communication is used by the service provider to
determine whether the HVAC equipment is being controlied in accordance with the subscription

plan.

4. The method of claim 1, wherein the HVAC equipment is adjusted to control a

temperature within the premises.

5. The method of claim 1, wherein the HVAC equipment is adjusted to control air quality

within the premises.

6. The method of claim 1, wherein the HVAC equipment is controlled to provide
atmosphere control in one or more zones of the premises in accordance with a zone-based

subscription plan.

7. The method of claim 1, wherein the subscription plan comprises a subscriber budget

and the HVAC equipment is controlled such that the atmosphere control is adjusted to stay

within the subscriber budget.

™~

8. The method of claim 1, further comprising:
inputting, via the on-premises control/monitoring device, data from at least one sensor

within the premises; and

22897301.1
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adjusting, via the on-premises control/monitoring device, the temperature and/or air

quality within the premises based on the data from the at least one sensor.

9. The method of claim 8, wherein the adjusting step comprises controlling one of

controllable vents, indoor air quality devices, or lights within the premises.

10. The method of claim 1, further comprising:

iInputting, via the on-premises control/monitoring device, diagnostic data concerning the
HVAC equipment; and ‘

transmitting, from the on-premises control/monitoring device, the diagnostic data to an
off-premises device controlled by a service provider associated with the pay per use or

subscription plan.

11. The method of claim 10, further comprising scheduling maintenance for the HVAC

equipment based on the diagnostic data.

12. A system for providing atmosphere control at a premises, said system comprising:

an on-premises control/monitoring device connected to HVAC equipment provided at the
premises;

at least one sensor in communication with the on-premises control/monitoring device;
and

an off-premises computing device in communication with the on-premises
control/monitoring device via a network, said off-premises computing device adapted to control
the HVAC equipment via the on-premises control/monitoring device in accordance with a pay

per use or subscription plan.

13. The system of claim 12, wherein the HVAC equipment is controlled to provide

atmosphere control in one or more zones of the premises in accordance with a zone-basea

subscription plan.

14. The system of claim 12, wherein the HVAC equipment is adjusted to control a

temperature and/or air quality within the premises.

. 10
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15. The system of claim 12, wherein the HVAC equipment comprises a variable
tonnage HVAC unit and a tonnage of the HVAC unit is adjusted to control a temperature and/or

air quality within the premises.

16. The system of claim 12 , wherein the on-premises control/monitoring device uses an
iInput from the at least one sensor to adjust the temperature and/or air quality within the

premises based on the data from the at least one sensor.

17. The system of claim 16, further comprising a controliable device within the
premises, said controllable device being selected from the group consisting of controllable

vents, indoor air quality devices, and lights.

18. The system of claim 17, wherein the on-premises control/monitoring device is
adapted to adjusts the temperature and/or air quality within the premises by controlling the

controllable device.

19. The system of claim 12, wherein the on-premises control/monitoring device is
adapted to input diagnostic data from the HVAC equipment and transmit the diagnostic data to
the off-premises computing device.

20. The system of claim 19, wherein the off-premises computing device is configured to
schedule maintenance for the HVAC equipment based on the diagnostic data.

11
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