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(57) ABSTRACT 

(21) Appl. No.: 15/107,697 A system for controlling an environment of a controlled 
space includes a thermostat coupled to an HVAC system. 
The thermostat is configured to manipulate the HVAC unit 

(22) PCT Filed: Dec. 26, 2013 to manage the environment within the controlled space. The 
system further includes a device configured to be detected 

(86). PCT No.: PCT/US13/77756 by the thermostat. The thermostat includes user preferences 
associated with a person possessing the device, and manipu 

S 371 (c)(1), lates the HVAC system to control the environment of the 
(2) Date: Jun. 23, 2016 controlled space based on the user preferences. 
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SYSTEMAND METHOD FOR 
CONTROLLING AN ENVIRONMENT 

BACKGROUND 

0001 1. Field of Disclosure 
0002 The present disclosure relates generally to the field 
of heating, ventilation and air conditioning (HVAC) sys 
tems, and more particularly to systems and methods for 
automatically controlling residential and commercial envi 
ronments in response to individual preferences. 
0003 2. Discussion of Related Art 
0004 Common residential heating and cooling systems 
in the United States and in other countries typically have a 
central heating unit, which can be configured to further 
include a separate or integrated cooling unit, e.g., a com 
bined furnace and optional an air conditioning unit. This 
combined unit is generally referred to a residential HVAC 
unit or system. A residential HVAC unit typically includes a 
user interface, commonly referred to as a thermostat, which 
measures the space environmental conditions, commonly 
temperature. The thermostat may also include future space 
HVAC control options, such as optional Smoke, humidity, 
pollen, and carbon monoxide control units. The thermostat 
also has set points for any or all of these measured param 
eters. 

0005. The thermostat is set by the user for the desired 
space conditions. In response, the residential HVAC unit 
then takes the user desired set points, the measured space 
condition and sends run or stand by signals to the residential 
HVAC unit, which then controls the space conditions. 
Simple thermostats control the furnace to one user-identified 
temperature set point. Some thermostats also allow selection 
of cooling or heating, and then also control of the central air 
conditioning system. The thermostat may be programmed to 
maintain the set points for both the heating or cooling 
SCaSOS. 

0006. Thermostats are also available which allow dis 
crete temperature set points for time of day, and day of the 
week, commonly referred to as programmable thermostats. 
For example, the thermostats may be programmed to allow 
set point control for the temperature to be altered automati 
cally as the time of the day and the day of the week changes. 
Programmable thermostats are becoming more common due 
their increased residential HVAC energy efficiency, and 
improved user comfort. 

SUMMARY OF DISCLOSURE 

0007. One aspect of the present disclosure is directed to 
a system for controlling an environment of a controlled 
space. In one embodiment, the system comprises a thermo 
stat coupled to an HVAC system. The thermostat is config 
ured to manipulate the HVAC unit to manage the environ 
ment within the controlled space. The system further 
comprises a device configured to be detected by the ther 
mostat. The thermostat includes user preferences associated 
with a person possessing the device, and manipulates the 
HVAC system to control the environment of the controlled 
space based on the user preferences. 
0008 Embodiments of the system further may include a 
control unit coupled to the thermostat. The thermostat may 
include a reader unit configured to detect the device. In one 
embodiment, the device may be an RFID tag and the reader 
unit may be a transceiver unit configured to detect the RFID 
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tag. The RFID tag may be passive, semi-passive, or active, 
and attached or connected to a key ring, necklace, or key 
chain. In another embodiment, the device may be a mobile 
device and the reader unit is configured to detect the mobile 
device. The mobile device may include a global positioning 
system. The mobile device may include a mobile phone, 
handheld device or computer. The controlled space may 
include multiple Zones. The system further may include 
multiple devices, with each device being configured to 
manipulate the HVAC system through the thermostat to 
control the environment of a respective Zone. 
0009. Another aspect of the disclosure is directed to a 
method of controlling a HVAC system of a controlled space. 
In one embodiment, the method comprises: providing a 
device configured to be detected by a thermostat, the ther 
mostat being configured to store user preferences associated 
with a person possessing the device; and manipulating the 
HVAC system by the thermostat when the device is located 
at or near the controlled space. 
00.10 Embodiments of the method further may include 
the thermostat having a reader unit configured to detect the 
device. In one embodiment, the device may be an RFID tag 
and the reader unit may be configured to detect the RFID tag. 
The RFID tag may be passive, semi-passive, or active, and 
may be attached or connected to a key ring, necklace, or key 
chain. In another embodiment, the device is a mobile device 
and the reader unit is configured to detect the mobile device. 
The mobile device may include a global positioning system. 
The mobile device may include a mobile phone, handheld 
device or computer. The reader unit may be a transceiver. 
The controlled space may include multiple Zones. The 
method further may include providing multiple devices, 
each device being configured to manipulate the HVAC 
system by the thermostat to control the environment of a 
respective Zone. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 Various aspects of at least one embodiment are 
discussed below with reference to the accompanying figures, 
which are not intended to be drawn to scale. Where technical 
features in the figures, detailed description or any claim are 
followed by references signs, the reference signs have been 
included for the sole purpose of increasing the intelligibility 
of the figures, detailed description, and claims. Accordingly, 
neither the reference signs nor their absence are intended to 
have any limiting effect on the scope of any claim elements. 
In the figures, each identical or nearly identical component 
that is illustrated in various figures is represented by a like 
numeral. For purposes of clarity, not every component may 
be labeled in every figure. The figures are provided for the 
purposes of illustration and explanation and are not intended 
as a definition of the limits of the disclosure. In the figures: 
0012 FIG. 1 is a schematic view of a system for con 
trolling a residential environment of a controlled space; 
0013 FIG. 2 is a schematic view of a system for con 
trolling a commercial environment of a controlled space; 
and 
0014 FIG. 3 is a schematic view of a system for con 
trolling a residential environment of a controlled space of 
another embodiment of the disclosure. 

DETAILED DESCRIPTION 

0015. In one embodiment, the present disclosure is 
directed to using personalized radio frequency identification 



US 2016/0320083 A1 

(RFID) tags to control environmental conditions within a 
residence. RFID tags have been used since at least the 1980s 
in many applications, including, but not limited to inventory 
management, toll collection, contactless payment, and 
related applications. This technology is available in the form 
of passive, semi-passive and active RFID tags, which 
enables the presence of the tag within a radius up to 100 or 
200 feet to be identified. The RFID tag is used in many 
forms, inexpensive, and very Small. In some embodiments, 
the RFID tag embodies a card that is similar in size and 
shape to a credit card. In other embodiments, the RFID tag 
can be put on a ring or necklace, a key chain, or similar 
article, and can include multiple items of information. The 
RFID tag can include readable identifiers for the controlling 
computer. 

0016. In other embodiments, global positioning system 
(GPS) devices commonly found in mobile phones and car 
navigation devices may also be employed. In embodiments 
of the present disclosure, many residential HVAC users have 
these types of devices. Moreover, it is common to find 
computers and “smart” phones, in the possession of these 
same residential HVAC system users. The system of the 
present disclosure can be configured to incorporate these 
technologies to achieve a residential HVAC user to custom 
select and control their heating and cooling space from their 
Smart phone, or computer to any desired position. 
0017. The present disclosure relates to removing the user 
set points from the thermostat. The thermostat includes a 
controlled space input sensor, Such as a temperature sensor, 
which informs the residential HVAC system of the actual 
controlled space temperature. The residential HVAC system 
also includes an input receiver which receives the run or 
stand by signals from the host computer. The residential 
HVAC system allows a user to control the space environ 
ment conditions, primarily temperature, to computer-se 
lected set points, based on individual user preferences, and 
will also automatically change based on the location and 
changing location of these same users. This results in 
significant energy savings, automatic temperature set back 
when the users are not home. 

00.18 Existing programmable thermostats are incapable 
of allowing automatic set back when the user is away from 
the home. Such systems also do not allow the system change 
when the user is moving towards home. With multiple users, 
existing thermostats are incapable of allowing multiple set 
points based on individual preferences (and of automatically 
controlling the priority set points when multiple users are 
home). In certain embodiments, a GPS and/or mobile phone 
can be assigned to the user, and carried by the user. Move 
ment of the GPS and/or mobile phone device becomes an 
automatically dialed internet call in input for user movement 
outside the immediate space. This then allows selected 
residential HVAC system run and stand-by operation based 
on user movement outside the RFID range. The result is that 
house is at a desired temperature when the person possessing 
the device arrives home. Other parameters may also be 
changed depending on the user's preferences. 
0019. In one form, an RFID tag can be carried by all 
users, identifying the user and operating the residential 
HVAC system based on individual RFID tag preferences and 
location within a user RFID tag range. Tags are available 
with incremental ranges, depending on passive/active tag 
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configuration. A simple computer interface (host computer) 
is provided to allow easy intuitive programming from a 
graphics computer monitor. 
0020 Referring now to the drawings, and more particu 
larly to FIG. 1, a system for controlling an environment of 
a controlled space is generally indicated at 10. As shown, a 
controlled space 12 may be an internal space of a residential 
home. In other embodiments, which are represented in FIG. 
2, the controlled space 12 may be commercial real estate. 
Embodiments of the system 10 of the present disclosure can 
have applicability to any type of HVAC system. In the 
drawing, the controlled space 12 includes an HVAC unit or 
system 14 that is configured to control the environment 
within the controlled space. In some embodiments, the 
HVAC unit 14 may include a furnace and an air conditioning 
unit to heat and cool the air temperature within the con 
trolled space, respectively. 
0021. The system 10 includes a thermostat 16, coupled to 
the HVAC unit 14, to determine a temperature within the 
controlled space 12. Other devices may be provided, such as 
a humidistat, a carbon monoxide detector, an alarm system, 
and the like. In one embodiment, the thermostat 16 may 
include an RFID reader unit 18, which is configured to 
receive an encoded signal from a remote device 22. In a 
certain embodiment, the reader unit 18 is a transceiver. As 
shown, the reader unit 18 is embedded in the thermostat 16; 
however, the reader unit may be provided as part of a 
controller or even part of the HVAC unit 14. The system 
further includes a controller 20, which is connected to the 
thermostat 16 and the reader unit 18, to control the operation 
of the system 10. Although the controller 20 is shown to be 
coupled to the thermostat 16 and reader unit 18, the con 
troller may be a dedicated controller associated with the 
HVAC unit 14 or a separate computer that is part of the 
home’s control system. 
0022. The system 10 further includes a device 22, which 

is configured to be detected by the reader unit 18 provided 
in the thermostat 16. More than one device 22 may be 
provided for residences having more than one individual 
living in the residence. In one embodiment, the controller 20 
stores information associated with the device 22, which may 
include user preferences associated with a person possessing 
the device. In another embodiment, the information may be 
stored by an embedded processor provided in the reader unit 
18 or the thermostat 16. When the reader unit 18 detects the 
device 22, the thermostat 16 manipulates the HVAC system 
14 to control the environment of the controlled space 12 
based on the user preferences. For example, the thermostat 
16 may be programmed to maintain the controlled space 12 
at a predetermined temperature, e.g. 60° F., and when the 
device 22 is detected by the reader unit 18, the thermostat 
increases the temperature of the controlled space to another 
temperature, e.g., 72 F., by manipulating the HVAC unit 14. 
Thus, the controlled space 12 can be set at a temperature that 
is associated with the user preferences programmed within 
the device 22, for example. In certain embodiments, the 
device 22 can be located or positioned on a ring, necklace, 
or key chain. As mentioned, the device 22 can include 
multiple items of information, including the wearer's tem 
perature preference, and can include a readable identifier for 
the thermostat 16, the reader unit 18 and/or the controller 20. 
0023. In one embodiment, the HVAC unit 14 can include 
the thermostat 16, the reader unit 18 and the controller 20 as 
part of the HVAC unit. In another embodiment, the thermo 



US 2016/0320083 A1 

stat 16 includes an antenna 24, which is configured to 
transmit an encoded signal to the remote device 22. The 
device 22 can be a mobile device, such as a “smart” phone, 
which includes an antenna 26 to transmit a signal to the 
reader unit 18 or the thermostat 16, when provided with the 
antenna 24. In a certain embodiment, the antenna 24 func 
tions as a receiver and the antenna 26 of the “smart” phone 
functions as a transmitter. In this embodiment, the signal of 
the actual temperature of the controlled space 12 optionally 
can be sent to the device 22, which enables direct feedback 
of the actual temperature of the controlled space to the user, 
and enables an energy profile to be displayed on the “smart' 
phone. 
0024. Referring to FIG. 2, a system for controlling an 
environment of a controlled space is generally indicated at 
100. As shown, a controlled space 102 may be a commercial 
space that includes a number of Zones, each indicated at 104. 
which is heated and cooled by a central HVAC system 106. 
The HVAC system 106 is designed to control the environ 
ment of the Zones 104 of the controlled space 102 in the 
traditional way. For example, the HVAC system 106 may 
include a Supply line S to Supply conditioned air or water to 
its respective Zone 104 and a return line R to exhaust air or 
water back to the HVAC system. In some embodiments, the 
HVAC system 106 may include multiple furnaces or heat 
pumps and air conditioning units to heat and cool the air 
temperature within the controlled space, respectively. 
0025. Each Zone 104 includes a thermostat 108 to control 
the temperature of its respective Zone. In one embodiment, 
each thermostat 16, which is coupled to the HVAC system 
106, is provided to detect a temperature (or other environ 
mental parameter) within the controlled space 102, and 
manipulate the HVAC system to provide conditioned air 
(media) to the respective Zone. Other devices may be 
provided. Such as a humidistat, a carbon monoxide detector, 
an alarm system, and the like. Although three Zones 104 are 
illustrated in FIG. 2, the controlled space 102 may be 
divided into any number of Zones suitable for controlling the 
environment of the entire controlled space. 
0026. The system 100 further includes an HVAC system 
control 110, which is in communication with the thermostat 
108 of each Zone 104. The system control 110 further 
communicates with the HVAC system 106 by means of 
individual signals for each Zone, which are directed to the 
HVAC system. Box 112 illustrates the consolidation of these 
signals from the HVAC system control. 
0027. The system 100 further may an RFID reader unit 
embedded within the HVAC system control 110, which is 
configured to transmit an encoded signal to a remote device. 
In one embodiment, the reader unit of the HVAC system 
control 110 is a transceiver. The system 100 further includes 
a device 114, which is configured to be detected by the 
reader unit of the HVAC system control 110. More than one 
device 114 may be provided. In one embodiment, the HVAC 
system control 110 stores information associated with the 
device 114, which may include user preferences associated 
with a person possessing the device. When the reader unit of 
the HVAC system control 110 detects the device 114, the 
system control manipulates the HVAC system 106 via the 
individual signals of box 112 to control the Zones 104 of the 
controlled space 102. For example, the HVAC system con 
trol 110 may be programmed to maintain the controlled 
space 102 at a predetermined temperature, e.g. 60° F., and 
when the device 114 assigned to the 60° F. Zone is detected 
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by the system control, the system control increases the 
temperature of the controlled space to another temperature, 
e.g., 72 F., by manipulating the HVAC system 106. Thus, 
the controlled space 102 can be set at a temperature that is 
associated with the user preferences programmed within the 
device 114, for example. 
0028. In one embodiment, the HVAC system control 110 
can be embedded within the HVAC system 106. Other 
embodiments of the system 100 also may include providing 
an RFID tag and/or a “smart” phone as the device 114 to 
select the user input based on the user carry preference. 
(0029 Referring to FIG.3, the system 10 may be modified 
to couple the controller 20 to the device 22. In such an 
embodiment, the device 22 may take the form of a “smart' 
phone, or similar device. In this embodiment, the device 22 
controls the operation of the system 10. The system 10 of 
this embodiment can be configured to use the “smartphone 
to achieve a residential HVAC user to custom select and 
control their heating and cooling space from their Smart 
phone to any desired position. 
0030. Features of the residential HVAC system include 
electronic replacement of the existing conventional thermo 
stat and energy efficient controlled space. A residential 
HVAC thermostat control based on individual user prefer 
ences is provided to control parameters, such as temperature 
control and timer settings. By programming these settings, 
significant energy savings due to regular HVAC set back 
events based on actual user movement and location are 
achieved. 
0031. In one embodiment, the system may be configured 
to include a wall thermostat, a home computer, and user 
RFID tags. The wall thermostat includes a residential HVAC 
control thermostat, which wires to the existing residential 
HVAC unit as current thermostats. The wall thermostat 
sends a typical on/off control to turn the HVAC system on 
when heat or cooling is required. The thermostat can be 
configured to include the computer programming The wall 
thermostat includes a wireless receiver to receive the RFID 
tag location signals. It is then programmed for the time of 
day preferences by the individual user preferences and user 
priority. Alternately, the wall thermostat can communicate 
with the house computer. The thermostat receives the wire 
less signal of the primary temperature set signal from the 
house computer. 
0032. In certain embodiments, the home computer may 
be provided to control the thermostat. The home computer 
includes hardware/software to send wireless, on/off signals 
to the thermostat, and track the positions of all of the RFID 
tags issued. The home computer has a temperature set profile 
Software, which sends set point signals to the wall thermo 
Stat. The temperature set triggering is based on the wireless 
RFID tag location, RFID tagged movement, and individual 
user preferences, for all assigned user WiFi RFD tags. RFID 
tags are individually issued to the space users, and tempera 
ture set points are selectable based on time of day, user tag 
locations. 
0033. The RFID tags are used to send position signals to 
the house computer or thermostat based on system pur 
chases. The tags can be user configured by the Software; and, 
as described herein, can be located in cell phone, chain 
around neck, in purse, or worn around the ankle. The RFID 
tag system enables the tags to be carried without any burden, 
because the tags are so small. An optional GPS tracker 
option can also be provided. User locations outside the RFID 
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wireless location are switched to the GPS tracker so move 
ment towards or away from the home identifies the need to 
prepare the space set point or go to set back modes. Internet 
movement profiles which can be automatically sent from the 
phone based on user preferences selected. 
0034 HVAC is most often associated with technology of 
indoor environmental comfort. The three central functions 
of heating, ventilating, and air conditioning are interrelated, 
especially with the need to provide thermal comfort and 
acceptable indoor air quality within reasonable installation, 
operation, and maintenance costs. In addition to controlling 
temperature and humidity, HVAC systems can provide ven 
tilation, reduce air infiltration, and maintain pressure rela 
tionships between spaces. Control of the HVAC system is 
typically controlled by a thermostat. However, with the 
present disclosure, the operation of the HVAC system may 
be controlled by individually issued RFID tag. 
0035. Program set points and user profiles of the HVAC 
system are controlled automatically. Mobile phones can 
include software to receive alarms should the system move 
outside the set points. An improved wall thermostat, includ 
ing receiving RFID tag input signals from the individual 
users within range, is provided. The improved wall thermo 
stat enables user preferences and automatic set back when 
the users are outside range. An optional GPS tracker 
upgrade, for setback control based on user movement within 
selectable range and Velocity movements, can also be pro 
vided. The system can further include wireless, GPS, RFID, 
Bluetooth, thermostat, and user selections. The system can 
be used in building applications, installation systems and 
control, and white space applications. 
0036. A typical RFID system uses tags (or labels), which 
are attached to the objects to be identified. Two-way radio 
transmitter-receivers, sometimes referred to as transceivers 
or reader units, send signals to the tag and read its response. 
As mentioned, RFID tags can be passive, active, or battery 
assisted passive. An active tag has a battery and periodically 
transmits its ID signal. A battery-assisted passive (BAP) tag 
has a small battery, and is activated when located in the 
presence of an RFID reader. A passive tag can be smaller in 
size since it has no battery. However, to initiate the operation 
of passive tags, the passive tags must be activated by a 
power level that is stronger than active tags for signal 
transmission. That makes a difference in interference and in 
exposure to radiation. 
0037 RFID tags may be read-only, having a factory 
assigned serial number that is used as a key into a database, 
or may be read/write, where object-specific data can be 
written into the tag by the system user. Field programmable 
tags may be write-once, read-multiple, "blank tags may be 
written with an electronic product code by the user. A tag 
with no inherent identity is always threatened to get manipu 
lated. In some embodiments, RFID tags contain at least two 
parts—an integrated circuit for storing and processing infor 
mation, modulating and demodulating a radio-frequency 
(RF) signal, collecting DC power from the incident reader 
signal, and other specialized functions, and an antenna for 
receiving and transmitting the signal. The tag information 
can be stored in a non-volatile memory. The RFID tag 
includes either a chip-wired logic or a programmed or 
programmable data processor for processing the transmis 
sion and sensor data, respectively. An RFID reader transmits 
an encoded radio signal to interrogate the tag. The RFID tag 
receives the message and then responds with its identifica 
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tion and other information. In embodiments of the present 
disclosure, this information may be unique to the person 
carrying the tag. Such as his or her preferred temperature 
setting, humidity setting, and the like. 
0038 RFID systems can be classified by the type of tag 
and reader. A passive reader active tag (PRAT) system has 
a passive reader which only receives radio signals from 
active tags (battery operated, transmit only). The reception 
range of a PRAT system reader can be adjusted from 1-2,000 
feet (0.30-610 m), allowing flexibility in applications, such 
as asset protection and Supervision. An active reader passive 
tag (ARPT) system has an active reader, which transmits 
interrogator signals and also receives authentication replies 
from passive tags. The ARAT system uses active tags that 
are activated by an interrogator signal from the active reader. 
A variation of this system could also use a battery-assisted 
passive (BAP) tag which acts like a passive tag but has a 
Small battery to power the tags return reporting signal. 
Fixed readers can be set up to create a specific interrogation 
Zone, which can be tightly controlled. This allows a highly 
defined reading area for when tags go in and out of the 
interrogation Zone. Mobile readers may be hand-held or 
mounted on carts or vehicles. 

0039 Signaling between the reader and the tag may be 
achieved by several different incompatible ways, depending 
on the frequency band used by the tag. Tags operating on 
low frequency (LF) and high frequency (HF) bands are, in 
terms of radio wavelength, very close to the reader antenna 
because they are only a small percentage of a wavelength 
away. In a near field region, the tag is closely coupled 
electrically with the transmitter in the reader. The tag can 
modulate the field produced by the reader by changing the 
electrical loading the tag represents. By Switching between 
lower and higher relative loads, the tag produces a change 
that the reader can detect. At ultra-high frequencies (UHF) 
and higher frequencies, the tag is more than one radio 
wavelength away from the reader, which requires a different 
approach. 
0040 Also, the phraseology and terminology used herein 

is for the purpose of description and should not be regarded 
as limiting. Any references to embodiments or elements or 
acts of the systems and methods herein referred to in the 
singular may also embrace embodiments including a plu 
rality of these elements, and any references in plural to any 
embodiment or element or act herein may also embrace 
embodiments including only a single element. References in 
the singular or plural form are not intended to limit the 
presently disclosed systems or methods, their components, 
acts, or elements. The use herein of “including,” “compris 
ing.” “having.” “containing,” “involving,” and variations 
thereof is meant to encompass the items listed thereafter and 
equivalents thereofas well as additional items. References to 
“or may be construed as inclusive so that any terms 
described using 'or' may indicate any of a single, more than 
one, and all of the described terms. Any references to front 
and back, left and right, top and bottom, upper and lower, 
and vertical and horizontal are intended for convenience of 
description, not to limit the present systems and methods or 
their components to any one positional or spatial orientation. 
0041 Having thus described several aspects of at least 
one embodiment, it is to be appreciated various alterations, 
modifications, and improvements will readily occur to those 
skilled in the art. Such alterations, modifications, and 
improvements are intended to be part of this disclosure and 
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are intended to be within the scope of the disclosure. 
Accordingly, the foregoing description and drawings are by 
way of example only, and the scope of the disclosure should 
be determined from proper construction of the appended 
claims, and their equivalents. 
What is claimed is: 
1. A system for controlling an environment of a controlled 

space, the system comprising: 
a thermostat coupled to an HVAC system, the thermostat 

being configured to manipulate the HVAC unit to 
manage the environment within the controlled space; 
and 

a device configured to be detected by the thermostat, 
wherein the thermostat includes user preferences associ 

ated with a person possessing the device, and manipu 
lates the HVAC system to control the environment of 
the controlled space based on the user preferences. 

2. The system of claim 1, further comprising a control unit 
coupled to the thermostat. 

3. The system of claim 2, wherein the thermostat includes 
a reader unit configured to detect the device. 

4. The system of claim 3, wherein the device is an RFID 
tag and the reader unit is a transceiver unit configured to 
detect the RFID tag. 

5. The system of claim 4, wherein the RFID tag is passive, 
semi-passive, or active. 

6. The system of claim 4, wherein the RFID tag is attached 
or connected to a key ring, necklace, or key chain. 

7. The system of claim 3, wherein the device is a mobile 
device and the reader unit is configured to detect the mobile 
device. 

8. The system of claim 7, wherein the mobile device 
includes a global positioning system. 

9. The system of claim 7, wherein the mobile device 
includes a mobile phone, handheld device or computer. 

10. The system of claim 1, wherein the controlled space 
includes multiple Zones, and wherein the system further 

Nov. 3, 2016 

comprises multiple devices, each device being configured to 
manipulate the HVAC system through the thermostat to 
control the environment of a respective Zone. 

11. A method of controlling a HVAC system of a con 
trolled space, the method comprising: 

providing a device configured to be detected by a ther 
mostat, the thermostat being configured to store user 
preferences associated with a person possessing the 
device; and 

manipulating the HVAC system by the thermostat when 
the device is located at or near the controlled space. 

12. The method of claim 11, wherein the thermostat 
includes a reader unit configured to detect the device. 

13. The method of claim 12, wherein the device is an 
RFID tag and the reader unit is configured to detect the 
RFID tag. 

14. The method of claim 13, wherein the RFID tag is 
passive, semi-passive, or active. 

15. The method of claim 13, wherein the RFID tag is 
attached or connected to a key ring, necklace, or key chain. 

16. The method of claim 12, wherein the device is a 
mobile device and the reader unit is configured to detect the 
mobile device. 

17. The method of claim 16, wherein the mobile device 
includes a global positioning system. 

18. The method of claim 16, wherein the mobile device 
includes a mobile phone, handheld device or computer. 

19. The method of claim 12, wherein the reader unit is a 
transceiver. 

20. The method of claim 11, wherein the controlled space 
includes multiple Zones, and wherein the method further 
comprises providing multiple devices, each device being 
configured to manipulate the HVAC system by the thermo 
stat to control the environment of a respective Zone. 
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