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EFACT.0 12A PATENT 

SYSTEM AND METHOD FOR USING A MOBILE ELECTRONIC DEVICE TO 

OPTIMIZE AN ENERGY MANAGEMENT SYSTEM 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] 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 geographic movement of network-connected mobile devices to 

occupancy to infoirn an energy management system, to provide enhanced efficiency, and to 

verify demand response. 

Description of the Related Art 

[0002] 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. 

[0003] 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. 

-1-

Ex. 1007.0010



[0004] 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. 

[0005] 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. 

[0006] 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- 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. 

[0007] 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 average 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 

-2-
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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. 

[0008] 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 the 

HVAC system or alters the setpoint to a more economical level. When the motion sensor detects 

motion (which is assumed to coincide with the return of the guest), the HVAC system resets to 

the guest's chosen setting. 

[0009] 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 

-3-
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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. 

[0010] Although progress in residential HVAC control has been slow, tremendous 

technological change has come to the tools used for personal communication. When 

programmable thermostats were first offered, telephones were virtually all tethered by wires to a 

wall jack. But now a large percentage of the population carries at least one mobile device 

capable of sending and receiving voice or data or even video (or a combination thereof) from 

almost anywhere by means of a wireless network. These devices create the possibility that a 

consumer can, with an appropriate mobile device and a network-enabled HVAC system, control 

his or her HVAC system even when away from home. But systems that relay on active 

management decisions by consumers are likely to yield sub-optimal energy management 

outcomes, because consumers are unlikely to devote the attention and effort required to fully 

optimize energy use on a daily basis. 

[0011] Many new mobile devices now incorporate another significant new technology 

— the ability to geolocate the device (and thus, presumably, the user of the device). One method 

of locating such devices uses the Global Positioning System (GPS). The GPS system uses a 

constellation of orbiting satellites with very precise clocks to triangulate the position of a device 

anywhere on earth based upon arrival times of signals received from those satellites by the 

device. Another approach to geolocation triangulates using signals from multiple cell phone 

towers. Such systems can enable a variety of so-called "location based services" to users of 

enabled devices. These services are generally thought of as aids to commerce like pointing users 

to restaurants or gas stations, etc. 

[0012] It would be desirable to provide a system that could detect the location of 

regular occupants of a home or other structure without requiring the installation of additional 

hardware; that could accurately use such geospatial information in order to detect and predict 

occupancy, and could optimize energy consumption based upon dynamic and individually 

configurable heuristics. 
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SUMMARY OF THE INVENTION 

[0013] 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 geolocation-enabled mobile devices attached to the network, and a 

server in bi-directional communication with a plurality of such thermostats and devices. The 

server pairs each thermostat with one or more geolocation-enabled mobile devices which are 

determined to be associated with the occupants of home in which the thermostat is located. 

[0014] The server logs the ambient temperature sensed by each thermostat vs. time 

and the signals sent by the thermostats to their HVAC systems. The server also monitors and 

logs the geolocation data related to the geolocation-enabled mobile devices associated with each 

thermostat. Based on the locations and movement evidenced by geolocation data, the server 

instructs the thermostat to change temperature settings between those optimized for occupied and 

unoccupied states at the appropriate times based on the evolving geolocation data. 

One embodiment of the invention is directed to a method for varying temperature 

setpoints for an HVAC system. The method comprises determining the geographic location of a 

mobile electronic device that is connected to a network and associating said mobile electronic 

device to a structure having a known geographic location that contains one or more networked 

climate control devices. In addition, the method comprises determining whether the location of 

said mobile electronic device indicates occupancy of said structure by a person associated with 

said mobile electronic device and adjusting the temperature setpoint on said controller for an 

HVAC system for said structure based upon whether or not said structure is deemed to be 

occupied. 

In another embodiment, the mobile electronic device is a telephone. In an additional 

embodiment, the networked mobile electronic device is a personal digital assistant. In a further 

embodiment, the mobile electronic device is connected to the Internet. 

In one embodiment the method for determining the geographic location of a mobile 

electronic device uses the global positioning system. In another embodiment, the method for 

determining the geographic location of a mobile electronic device is based upon estimation of the 

distance between the mobile electronic device and one or more antennas used to receive radio 
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signals from said mobile electronic device. In a further embodiment, the mobile electronic device 

communicates with a remote server. 

In yet another embodiment, the variation of temperature setpoints is logged to a database. 

In a further embodiment, the variation of temperature setpoints is initiated by a remote computer. 

In a different embodiment, the temperature setpoints are varied automatically. In a further 

embodiment, an occupant is prompted to confirm occupancy prior to adjustment of said 

temperature setpoint. 

In one embodiment, a system for altering the setpoint on a thermostat for space 

conditioning of a structure comprises at least one said thermostat having at least one temperature 

setting associated with the presence of one or more occupants in said structure, and at least one 

temperature setting associated with the absence of occupants in said structure. The system also 

comprises one or more mobile electronic devices having at least a user interface, where the 

mobile electronic devices and said thermostat are connected to a network and where the setpoint 

on said thermostat is adjusted between said temperature setting associated with the presence of 

one or more occupants in said structure and said temperature setting associated with the absence 

of occupants in said structure based upon the geographic location of said electronic device. 

In a further embodiment, the mobile electronic device is a telephone. In yet another 

embodiment, the networked mobile electronic device is a personal digital assistant. In still a 

further embodiment, the mobile electronic device is connected to the Internet. 

In one embodiment, the method for determining the geographic location of a mobile 

electronic device is the global positioning system. In another embodiment, the method for 

determining the geographic location of a mobile electronic device is based upon estimation of the 

distance between the mobile electronic device and one or more antennas used to receive radio 

signals from said mobile electronic device. In a further embodiment, the mobile electronic 

device communicates with a remote server. 

In a different embodiment, the variation of temperature setpoints is logged to a database. 

In another embodiment, the variation of temperature setpoints is initiated by a remote computer. 

In a further embodiment, the temperature setpoints are varied automatically. In still another 

embodiment, an occupant is prompted to confirm occupancy prior to adjustment of said 

temperature setpoint. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] Figure 1 shows an example of an overall environment in which an 

embodiment of the invention may be used. 

[0016] Figure 2 shows a high-level illustration of the architecture of a network 

showing the relationship between the major elements of one embodiment of the subject 

invention. 

[0017] Figures 3a and 3b show an embodiment of the website to be used as part of the 

subject invention. 

[0018] Figure 4 shows a high-level schematic of the thermostat used as part of an 

embodiment of the subject invention. 

[0019] Figure 5 shows one embodiment of the database structure used as part of an 

embodiment of the subject invention. 

[0020] Figures 6a and 6b illustrate pages of a website that may be used with an 

embodiment of the subject invention. 

[0021] Figure 7 is a flowchart showing the steps involved in the operation of one 

embodiment of the subject invention. 

[0022] Figure 8 is a flowchart that shows how the invention can be used to select 

different HVAC settings based upon its ability to identify which of multiple potential occupants 

is using the mobile device connected to the system. 

[0023] Figures 9a and 9b show how comparing inside temperature against outside 

temperature and other variables permits calculation of dynamic signatures. 

[0024] Figure 10 shows a flow chart for a high level version of the process of 

calculating the appropriate turn-on time in a given home. 

[0025] Figure 11 shows a more detailed flowchart listing the steps in the process of 

calculating the appropriate turn-on time in a given home for a just-in-time event. 

[0026] Figures 12a, 12b, 12c and 12d show the steps shown in the flowchart in Figure 

11 in the form of a graph of temperature and time. 

[0027] Figure 13 shows a table of some of the data used by an embodiment of the 

subject invention to predict temperatures. 

-7-

Ex. 1007.0016



[0028] Figure 14 shows an embodiment of the subject invention as applied in a 

specific home on a specific day. 

[0029] Figure 15 shows an embodiment of the subject invention as applied in a 

different specific home on a specific day. 

[0030] Figure 16 shows a table of predicted rates of change in temperature inside a 

given home for a range of temperature differentials between inside and outside. 

[0031] Figure 17 shows how manual inputs can be recognized and recorded by an 

embodiment of the subject invention. 

[0032] Figure 18 shows how an embodiment of the subject invention uses manual 

inputs to interpret manual overrides and make short-term changes in response thereto. 

[0033] Figure 19 shows how an embodiment of the subject invention uses manual 

inputs to make long-term changes to interpretive rules and to setpoint scheduling. 

[0034] Figure 20 shows a flowchart illustrating the steps required to initiate a 

compressor delay adjustment event. 

[0035] Figure 21(a) through 21(c) illustrate how changes in compressor delay settings 

affect HVAC cycling behavior by plotting time against temperature. 

[0036] Figure 22 is a flow chart illustrating the steps involved in generating a demand 

reduction event for a given subscriber. 

[0037] Figure 23 is a flow chart illustrating the steps involved in confirming that a 

demand reduction event has taken place. 

[0038] Figure 24 is a representation of the movement of messages and information 

between the components of an embodiment of the subject invention. 

[0039] Figures 25a and 25b show graphical representations of inside and outside 

temperatures in two different homes, one with high thermal mass and one with low thermal mass. 

[0040] Figures 26a and 26b show graphical representations of inside and outside 

temperatures in the same homes as in Figures 25a and 25b, showing the cycling of the air 

conditioning systems in those houses. 

[0041] Figures 27a and 27b show graphical representations of inside and outside 

temperatures in the same home as in Figures 25a and 26a, showing the cycling of the air 
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conditioning on two different days in order to demonstrate the effect of a change in operating 

efficiency on the parameters measured by the thermostat. 

[0042] Figures 28a and 28b show the effects of employing a pre-cooling strategy in 

two different houses. 

[0043] Figures 29a and 29b show graphical representations of inside and outside 

temperatures in two different homes in order to demonstrate how the system can correct for 

erroneous readings in one house by referencing readings in another. 

[0044] Figure 30 is a flowchart illustrating the steps involved in calculating the 

effective thermal mass of a home using an embodiment of the subject invention. 

[0045] Figure 31 is a flowchart illustrating the steps involved in determining whether 

an HVAC system has developed a problem that impairs efficiency using an embodiment of the 

subject invention. 

[0046] Figure 32 is a flowchart illustrating the steps involved in correcting for 

erroneous readings in one house by referencing readings in another using an embodiment of the 

subject invention. 

[0047] Figure 33 shows the conventional programming of a programmable thermostat 

over a 24-hour period. 

[0048] Figure 34 shows the programming of a programmable thermostat over a 24-

hour period using ramped setpoints. 

[0049] Figure 35 shows the steps required for the core function of the ramped 

setpoint algorithm. 

[0050] Figure 36 shows a flowchart listing steps in the process of deciding whether to 

implement the ramped setpoint algorithm using an embodiment of the subject invention. 

[0051] Figure 37 shows the browser as seen on the display of the computer used as 

part of an embodiment of the subject invention. 

[0052] Figure 38 is a flowchart showing the steps involved in the operation of one 

embodiment of the subject invention. 

[0053] Figure 39 is a flowchart that shows how an embodiment of the invention can 

be used to select different HVAC settings based upon its ability to identify which of multiple 

potential occupants is using the computer attached to the system. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0054] Figure 1 shows an example of an overall environment 100 in which an 

embodiment of the invention may be used. The environment 100 includes an interactive 

communication network 102 with computers 104 connected thereto. Also connected to network 

102 are mobile devices 105, and one or more server computers 106, which store information and 

make the information available to computers 104 and mobile devices 105. The network 102 

allows communication between and among the computers 104, mobile devices 105 and servers 

106. 

[0055] Presently preferred network 102 comprises a collection of interconnected 

public and/or private networks that are linked to together by a set of standard protocols to form a 

distributed network. While network 102 is intended to refer to what is now commonly referred 

to as the Internet, it is also intended to encompass variations which may be made in the future, 

including changes additions to existing standard protocols. It also includes various networks 

used to connect mobile and wireless devices, such as cellular networks. 

[0056] When a user of an embodiment of the subject invention wishes to access 

information on network 102 using computer 104, the user initiates connection from his computer 

104. For example, the user invokes a browser, which executes on computer 104. The browser, 

in turn, establishes a communication link with network 102. Once connected to network 102, the 

user can direct the browser to access information on server 106. 

[0057] One popular part of the Internet is the World Wide Web. The World Wide 

Web contains a large number of computers 104 and servers 106, which store HyperText Markup 

Language (HTML) documents capable of displaying graphical and textual information. HTML 

is a standard coding convention and set of codes for attaching presentation and linking attributes 

to informational content within documents. 

[0058] The servers 106 that provide offerings on the World Wide Web are typically 

called websites. A website is often defined by an Internet address that has an associated 

electronic page. Generally, an electronic page is a document that organizes the presentation of 

text graphical images, audio and video. 

[0059] In addition to the Internet, the network 102 can comprise a wide variety of 

interactive communication media. For example, network 102 can include local area networks, 
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interactive television networks, telephone networks, wireless data systems, two-way cable 

systems, and the like. 

[0060] In one embodiment, computers 104 and servers 106 are conventional 

computers that are equipped with communications hardware such as modem or a network 

interface card. The computers include processors such as those sold by Intel and AMD. Other 

processors may also be used, including general-purpose processors, multi-chip processors, 

embedded processors and the like. 

[0061] Computers 104 can also be microprocessor- controlled home entertainment 

equipment including advanced televisions, televisions paired with home entertainment/media 

centers, and wireless remote controls. 

[0062] Computers 104 may utilize a browser configured to interact with the World 

Wide Web. Such browsers may include Microsoft Explorer, Mozilla, Firefox, Opera or Safari. 

They may also include browsers or similar software used on handheld, home entertainment and 

wireless devices. 

[0063] The storage medium may comprise any method of storing information. It may 

comprise random access memory (RAM), electronically erasable programmable read only 

memory (EEPROM), read only memory (ROM), hard disk, floppy disk, CD-ROM, optical 

memory, or other method of storing data. 

[0064] Computers 104 and 106 may use an operating system such as Microsoft 

Windows, Apple Mac OS, Linux, Unix or the like. 

[0065] Computers 106 may include a range of devices that provide information, 

sound, graphics and text, and may use a variety of operating systems and software optimized for 

distribution of content via networks. 

[0066] Mobile devices 105 can also be handheld and wireless devices such as 

personal digital assistants (PDAs), cellular telephones and other devices capable of accessing the 

network. Mobile devices 105 can use a variety of means for establishing the location of each 

device at a given time. Such methods may include the Global Positioning System (GPS), 

location relative to cellular towers, connection to specific wireless access points, or other means 

[0067] Figure 2 illustrates in further detail the architecture of the specific 

components connected to network 102 showing the relationship between the major elements of 
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one embodiment of the subject invention. Attached to the network are thermostats 108 and 

computers 104 of various users. Connected to thermostats 108 are HVAC units 110. The 

HVAC units may be conventional air conditioners, heat pumps, or other devices for transferring 

heat into or out of a building. Each user is connected to the server 106 via wired or wireless 

connection such as Ethernet or a wireless protocol such as IEEE 802.11, a gateway 110 that 

connects the computer and thermostat to the Internet via a broadband connection such as a digital 

subscriber line (DSL), cellular radio or other form of broadband connection to the World Wide 

Web. Server 106 contains the content to be served as web pages and viewed by computers 104, 

software to manage thermostats 108, as well as databases containing information used by the 

servers. 

[0068] Also attached to the Network are cellular radio towers 120, or other means to 

transmit and receive wireless signals in communication with mobile devices 105. Such 

communication may use GPRS, GSM, CDMA, EvDO, EDGE or other protocols and 

technologies for connecting mobile devices to a network. 

[0069] Figures 3a and 3b shows a representative mobile device 105 from the front 

and back, respectively. The front of the device includes a display 202, and may include a physical 

keyboard 204. Alternatively, a virtual keyboard may be included in a display with touchscreen 

functionality. For devices with voice capabilities, such as a smart phone, a microphone 206 and 

speaker 208 enable audio communications. An antenna 210, which may be mounted entirely 

within the mobile device, aids wireless communications. Modules included within mobile 

device 105 but not visible from the outside may include memory cards, microprocessors, GPS 

receivers, battery, etc. 

[0070] Figure 4 shows a high-level block diagram of thermostat 108 used as part of 

an embodiment of the subject invention. Thermostat 108 includes temperature sensing means 

252, which may be a thermistor, thermal diode or other means commonly used in the design of 

electronic thermostats. It includes a microprocessor 254, memory 256, a display 258, a power 

source 260, a relay 262, which turns the HVAC system on an and off in response to a signal from 

the microprocessor, and contacts by which the relay is connected to the wires that lead to the 

HVAC system. 
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[0071] To allow the thermostat to communicate bi-directionally with the computer 

network, the thermostat also includes means 264 to connect the thermostat to a local computer or 

to a wireless network. Such means could be in the form of Ethernet, wireless protocols such as 

IEEE 802.11, IEEE 802.15.4, Bluetooth, cellular systems such as CDMA, GSM and GPRS, or 

other wireless protocols. The thermostat 250 may also include controls 266 allowing users to 

change settings directly at the thermostat, but such controls are not necessary to allow the 

thermostat to function. 

[0072] The data used to manage the subject invention is stored on one or more servers 

106 within one or more databases. As shown in Figure 5, the overall database structure 300 may 

include temperature database 400, thermostat settings database 500, energy bill database 600, 

HVAC hardware database 700, weather database 800, user database 900, transaction database 

1000, product and service database 1100, user location database 1200 and such other databases 

as may be needed to support these and additional features. 

[0073] Users of connected thermostats 250 may create personal accounts. Each user's 

account will store information in database 900, which tracks various attributes relative to users of 

the site. Such attributes may include the make and model of the specific HVAC equipment in the 

user's home; the age and square footage of the home, the solar orientation of the home, the 

location of the thermostat in the home, the user's preferred temperature settings, whether the user 

is a participant in a demand response program, etc. 

[0074] User personal accounts may also associate one or more mobile devices with 

such personal accounts. For mobile devices with the capability for geopositioning awareness, 

these personal accounts will have the ability log such positioning data over time in database 

1200. 

[0075] In one embodiment, a background application installed on mobile device 105 

shares geopositioning data for the mobile device with the application running on server 106 that 

logs such data. Based upon this data, server 106 runs software that interprets said data (as 

described in more detail below). Server 106 may then, depending on context, (a) transmit a 

signal to thermostat 108 changing setpoint because occupancy has been detected at a time when 

the system did not expect occupancy; or (b) transmit a message to mobile device 105 that asks 

the user if the server should change the current setpoint, alter the overall programming of the 
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system based upon a new occupancy pattern, etc. Such signalling activity may be conducted via 

email, text message, pop-up alerts, voice messaging, or other means. 

[0076] Figures 6a and 6b illustrate a website that may be provided to assist 

homeowners and others to interact with an embodiment of the subject invention. The website 

will permit thermostat users to perform through the web browser substantially all of the 

programming functions traditionally performed directly at the physical thermostat, such as 

temperature set points, the time at which the thermostat should be at each set point, etc. 

Preferably the website will also allow users to accomplish more advanced tasks such as allow 

users to program in vacation settings for times when the HVAC system may be turned off or run 

at more economical settings, and to set macros that will allow changing the settings of the 

temperature for all periods with a single gesture such as a mouse click. 

[0077] As shown in Figure 6a, screen 351 of website 350 displays current 

temperature 352 as sensed by thermostat 108. Clicking on "up" arrow 354 raises the setpoint 

358; clicking the down arrow 356 lowers setpoint 358. Screen 351 may also convey information 

about the outside weather conditions, such as a graphic representation 360 of the sun, clouds, etc. 

In homes with multiple thermostats, screen 351 may allow users to select different devices to 

adjust or monitor. Users will be able to use screen 351 by selecting, for example, master 

bedroom thermostat 362, living room thermostat 364, game room thermostat 366, or basement 

thermostat 368. 

[0078] As shown in Figure 6b, screen 370 allows users to establish programming 

schedules. Row 372 shows a 24-hour period. Programming row 374 displays various 

programming periods and when they are scheduled, such as away setting 376, which begins at 

approximately 8AM and runs until approximately 5:30PM. When the away setting 376 is 

highlighted, the user can adjust the starting time and ending time for the setting by dragging the 

beginning time 378 to the left to choose an earlier start time, and dragging it to the right to make 

it later. Similarly, the user can drag ending time 380 to the left to make it earlier, and to the right 

to make it later. While away setting 376 is highlighted, the user can also change heating setpoint 

382 by clicking on up arrow 384 or down arrow 386, and cooling setpoint 388 by clicking on up 

arrow 390 or down arrow 392. The user can save the program by clicking on save button 394. 
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[0079] Figure 7 is a high-level flowchart showing the steps involved in the operation 

of one embodiment of the subject invention. In step 1302, mobile device 105 transmits 

geopositioning information to server 106 via the Internet. In step 1304 the server compares the 

latest geopositioning data point to previous data points in order to determine whether a change in 

location or vector of movement has occurred. In step 1306 the server evaluates the 

geopositioning data in order to determine whether the temperature settings for the HVAC system 

for the structure associated with the mobile device 105 should be optimized for an unoccupied 

structure, or for an occupied structure in light of the movement (or lack thereof) in the 

geopositioning data. 

[0080] If the server 106 determines that the home should be in occupied or "home" 

mode, then in step 1308 the server queries database 300 to determine whether thermostat 108 is 

already set for home or away mode. If thermostat 108 is already in home mode, then the 

application terminates for a specified interval. If the HVAC settings then in effect are intended 

to apply when the home is unoccupied, then in step 1310 the application will retrieve from 

database 300 the user's specific preferences for how to handle this situation. 

[0081] If the user has previously specified (at the time that the program was initially 

set up or subsequently modified) that the user prefers that the system automatically change 

settings under such circumstances, the application then proceeds to step 1316, in which it 

changes the programmed setpoint for the thermostat to the setting intended for the house when 

occupied. If the user has previously specified that the application should not make such changes 

without further user input, then in step 1312 the application transmits a command to the location 

specified by the user (generally mobile device 105) directing the device display a message 

informing the user that the current setting assumes an unoccupied house and asking the user to 

choose whether to either keep the current settings or revert to the pre-selected setting for an 

occupied home. 

[0082] If the user elects to retain the current setting, then in step 1318 the application 

will write to database 300 the fact that the user has so elected and terminate. If the user elects to 

change the setting, then in step 1316 the application transmits the revised setpoint to the 

thermostat. In step 1318 the application writes the updated setting information to database 300. 
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[0083] If the server 106 determines in step 1306 that the home should be in 

unoccupied or away mode, then in step 1350 the server queries database 300 to determine 

whether thermostat 108 is set for set for home or away mode. If thermostat 108 is already in 

away mode, then the application terminates for a specified interval. If the HVAC settings then in 

effect are intended to apply when the home is occupied, then in step 1352 the application will 

retrieve from database 300 the user's specific preferences for how to handle this situation. 

[0084] If the user has previously specified (at the time that the program was initially 

set up or subsequently modified) that the user prefers that the system automatically change 

settings under such circumstances, the application then proceeds to step 1358, in which it 

changes the programmed setpoint for the thermostat to the setting intended for the house when 

unoccupied. If the user has previously specified that the application should not make such 

changes without further user input, then in step 1354 the application transmits a command to the 

location specified by the user (generally mobile device 105) directing the device display a 

message informing the user that the current setting assumes an unoccupied house and asking the 

user to choose whether to either keep the current settings or revert to the pre-selected setting for 

an occupied home. If the user selects to retain the current setting, then in step 1318 the 

application will write to database 300 the fact that the user has so elected and terminate. 

[0085] If the user elects to change the setting, then in step 1316 the application 

transmits the revised setpoint to the thermostat. In step 1318 the application writes the updated 

setting information to database 300.If thermostat 108 is already in away mode, the program ends. 

If it was in home mode, then in step 1314 server 108 initiates a state change to put thermostat 

108 in away mode. In either case, the server then in step 1316 writes the state change to database 

300. In each case the server can also send a message to the person who owns the mobile device 

requesting, confirming or announcing the state change. 

[0086] Figure 8 is a flowchart that shows one process by which an embodiment of 

the invention can be used to select different HVAC settings based upon its ability to identify 

which of multiple potential occupants is using the mobile device attached to the system. The 

process shown assumes (a) a static hierarchy of temperature preferences as between multiple 

occupants: that is, that for a given home/structure, mobile user #1's preferences will always 

control the outcome if mobile user #1 is present, that mobile user #2's preferences yield to #1's, 
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but always prevail over user #3, etc; and (b) that there are no occupants to consider who are not 

associated with a mobile device. Other heuristics may be applied in order to account for more 

dynamic interactions of preferences. 

[0087] In step 1402 server 106 retrieves the most recent geospatial coordinates from 

the mobile device 105 associated with mobile user #1. In step 1404 server 106 uses current and 

recent coordinates to determine whether mobile user #1's "home" settings should be applied. If 

server 106 determines that User #1's home settings should be applied, then in step 1406 server 

106 applies the correct setting and transmits it to the thermostat(s). 

[0088] In step 1408, server 106 writes to database 300 the geospatial information 

used to adjust the programming. If after performing step 1404, the server concludes that mobile 

user #1's "home" settings should not be applied, then in step 1412 server 106 retrieves the most 

recent geospatial coordinates from the mobile device 105 associated with mobile user #2. 

[0089] In step 1414 server 106 uses current and recent coordinates to determine 

whether mobile user #2's "home" settings should be applied. If server 106 determines that User 

#2's home settings should be applied, then in step 1416 server 106 applies the correct setting and 

transmits it to the thermostat(s). 

[0090] In step 1408, server 106 writes to database 300 the geospatial and other 

relevant information used to adjust the programming. If after performing step 1414, the server 

concludes that mobile user #2's "home" settings should not be applied, then in step 1422 server 

106 retrieves the most recent geospatial coordinates from the mobile device 105 associated with 

mobile user #N. 

[0091] In step 1424 server 106 uses current and recent coordinates to determine 

whether mobile user #N's "home" settings should be applied. If server 106 determines that User 

#N's home settings should be applied, then in step 1426 server 106 applies the correct setting and 

transmits it to the thermostat(s). In step 1408, server 106 writes to database 300 the geospatial 

information used to adjust the programming. 

[0092] If none of the mobile devices associated with a given home or other structure 

report geospatial coordinates consistent with occupancy, then in step 1430 the server instructs the 

thermostat(s) to switch to or maintain the "away" setting. 
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[0093] One embodiment of the invention is capable of delivering additional benefits 

for homeowners in terms of increased comfort and efficiency. In addition to using the system to 

allow better signaling and control of the HVAC system, which relies primarily on 

communication running from the server to the thermostat, the bi-directional communication will 

also allow the thermostat 108 to regularly measure and send to the server information about the 

temperature in the building. By comparing outside temperature, inside temperature, thermostat 

settings, cycling behavior of the HVAC system, and other variables, the system will be capable of 

numerous diagnostic and controlling functions beyond those of a standard thermostat. 

[0094] For example, Figure 9a shows a graph of inside temperature, outside 

temperature and HVAC activity for a 24 hour period. When outside temperature 1502 increases, 

inside temperature 1504 follows, but with some delay because of the thermal mass of the 

building, unless the air conditioning 1506 operates to counteract this effect. When the air 

conditioning turns on, the inside temperature stays constant (or rises at a much lower rate or even 

falls) despite the rising outside temperature. In this example, frequent and heavy use of the air 

conditioning results in only a very slight temperature increase inside the house of 4 degrees, from 

72 to 76 degrees, despite the increase in outside temperature from 80 to 100 degrees. 

[0095] Figure 9b shows a graph of the same house on the same day, but assumes that 

the air conditioning is turned off from noon to 7PM. As expected, the inside temperature 1504a 

rises with increasing outside temperatures 1502 for most of that period, reaching 88 degrees at 

7PM. Because server 106 logs the temperature readings from inside each house (whether once 

per minute or over some other interval), as well as the timing and duration of air conditioning 

cycles, database 300 will contain a history of the thermal performance of each house. 

[0096] The performance data will allow the server 106 to calculate an effective 

thermal mass for each such structure — that is, the rate at which the temperature inside a given 

building will change in response to changes in outside temperature. Because the server will also 

log these inputs against other inputs including time of day, humidity, etc. the server will be able 

to predict, at any given time on any given day, the rate at which inside temperature should change 

for given inside and outside temperatures. 

[0097] The ability to predict the rate of change in inside temperature in a given house 

under varying conditions may be applied by in effect holding the desired future inside 
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temperature as a constraint and using the ability to predict the rate of change to determine when 

the HVAC system must be turned on in order to reach the desired temperature at the desired 

time. The ability of an HVAC system to vary turn-on time in order to achieve a setpoint with 

minimum energy use may be thought of as Just In Time (JIT) optimization. 

[0098] Figure 10 shows a flowchart illustrating the high-level process for controlling 

a just-in-time (JIT) event. In step 1512, the server determines whether a specific thermostat 108 

is scheduled to run the preconditioning program. If, not, the program terminates. If it so 

scheduled, then in step 1514 the server retrieves the predetermined target time when the 

preconditioning is intended to have been completed (TT). 

[0099] Using TT as an input, in step 1516 the server then determines the time at 

which the computational steps required to program the preconditioning event will be performed 

(ST). In step 1518, performed at start time ST, the server begins the process of actually 

calculating the required parameters, as discussed in greater detail below. Then in 1520 specific 

setpoint changes are transmitted to the thermostat so that the temperature inside the home may be 

appropriately changed as intended. 

[0100] Figure 11 shows a more detailed flowchart of the process. In step 1532, the 

server retrieves input parameters used to create a JIT event. These parameters include the 

maximum time allowed for a JIT event for thermostat 108 (MTI); the target time the system is 

intended to hit the desired temperature (TT); and the desired inside temperature at TT (TempTT). 

It is useful to set a value for MTI because, for example, it will be reasonable to prevent the 

HVAC system from running a preconditioning event if it would be expected to take 8 hours, 

which might be prohibitively expensive. 

[0101] In step 1534, the server retrieves data used to calculate the appropriate start 

time with the given input parameters. This data includes a set of algorithmic learning data 

(ALD), composed of historic readings from the thermostat, together with associated weather 

data, such as outside temperature, solar radiation, humidity, wind speed and direction, etc; 

together with weather forecast data for the subject location for the period when the algorithm is 

scheduled to run (the weather forecast data, or WFD). The forecasting data can be as simple as a 

listing of expected temperatures for a period of hours subsequent to the time at which the 

calculations are performed, to more detailed tables including humidity, solar radiation, wind, etc. 
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Alternatively, it can include additional information such as some or all of the kinds of data 

collected in the ALD. 

[0102] In step 1536, the server uses the ALD and the WFD to create prediction tables 

that determine the expected rate of change or slope of inside temperature for each minute of 

HVAC cycle time (AT) for the relevant range of possible pre-existing inside temperatures and 

outside climatic conditions. An example of a simple prediction table is illustrated in Fig. 13. 

[0103] In step 1538, the server uses the prediction tables created in step 1536, 

combined with input parameters TT and Temp(TT) to determine the time at which slope AT 

intersects with predicted initial temperature PT. The time between PT and TT is the key 

calculated parameter: the preconditioning time interval, or PTI. 

[0104] In step 1540, the server checks to confirm that the time required to execute the 

pre-conditioning event PTI does not exceed the maximum parameter MTI. If PTI exceeds MTI, 

the scheduling routine concludes and no ramping setpoints are transmitted to the thermostat. 

[0105] If the system is perfect in its predictive abilities and its assumptions about the 

temperature inside the home are completely accurate, then in theory the thermostat can simply be 

reprogrammed once — at time PT, the thermostat can simply be reprogrammed to Temp(TT). 

However, there are drawbacks to this approach. 

[0106] First, if the server has been overly conservative in its predictions as to the 

possible rate of change in temperature caused by the HVAC system, the inside temperature will 

reach TT too soon, thus wasting energy and at least partially defeating the purpose of running the 

preconditioning routine in the first place. If the server is too optimistic in its projections, there 

will be no way to catch up, and the home will not reach Temp(TT) until after TT. Thus it would 

be desirable to build into the system a means for self-correcting for slightly conservative start 

times without excessive energy use. 

[0107] Second, the use of setpoints as a proxy for actual inside temperatures in the 

calculations is efficient, but can be inaccurate under certain circumstances. In the winter 

(heating) context, for example, if the actual inside temperature is a few degrees above the 

setpoint (which can happen when outside temperatures are warm enough that the home's natural 

"set point" is above the thermostat setting), then setting the thermostat to Temp(TT) at time PT 

will almost certainly lead to reaching TT too soon as well. 

-20-

Ex. 1007.0029



[0108] The currently preferred solution to both of these possible inaccuracies is to 

calculate and program a series of intermediate settings between Temp(PT) and Temp(TT) that 

are roughly related to AT. 

[0109] Thus if MTI is greater than PTI, then in step 1542 the server calculates the 

schedule of intermediate setpoints and time intervals to be transmitted to the thermostat. 

Because thermostats cannot generally be programmed with steps of less than 1 degree F, AT is 

quantized into discrete interval data of at least 1 degree F each. For example, if Temp(PT) is 65 

degrees F, Temp(TT) is 72 degrees F, and PT is 90 minutes, the thermostat might be 

programmed to be set at 66 for 10 minutes, 67 for 12 minutes, 68 for 15 minutes, etc. 

[0110] The server may optionally limit the process by assigning a minimum 

programming interval (e.g., at least ten minutes between setpoint changes) to avoid frequent 

switching of the HVAC system, which can reduce accuracy because of the thermostat's 

compressor delay circuit, which may prevent quick corrections. The duration of each individual 

step may be a simple arithmetic function of the time PTI divided by the number of whole-degree 

steps to be taken; alternatively, the duration of each step may take into account second order 

thermodynamic effects relating to the increasing difficulty of "pushing" the temperature inside a 

house further from its natural setpoint given outside weather conditions, etc. (that is, the fact that 

on a cold winter day it may take more energy to move the temperature inside the home from 70 

degrees F to 71 than it does to move it from 60 degrees to 61). 

[0111] In step 1544, the server schedules setpoint changes calculated in step 1542 for 

execution by the thermostat. 

[0112] With this system, if actual inside temperature at PT is significantly higher than 

Temp(PT), then the first changes to setpoints will have no effect (that is, the HVAC system will 

remain off), and the HVAC system will not begin using energy, until the appropriate time, as 

shown in Figure 12. Similarly, if the server has used conservative predictions to generate AT, 

and the HVAC system runs ahead of the predicted rate of change, the incremental changes in 

setpoint will delay further increases until the appropriate time in order to again minimize 

unnecessary energy use, as shown in Figure 11. 

[0113] Figure 12(a) through 12(d) shows the steps in the preconditioning process as 

a graph of temperature and time. Figure 12(a) shows step 1532, in which inputs target time TT 
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1552, target temperature Temp(TT) 1554, maximum conditioning interval MTI 1556 and the 

predicted inside temperature during the period of time the preconditioning event is likely to begin 

Temp(PT) 1558 are retrieved. 

[0114] Figure 12(b) shows the initial calculations performed in step 1538, in which 

expected rate of change in temperature AT 1560 inside the home is generated from the ALD and 

WFD using Temp(TT) 1554 at time TT 1552 as the endpoint. 

[0115] Figure 12(c) shows how in step 1538 AT 1560 is used to determine start time 

PT 1562 and preconditioning time interval PTI 1564. It also shows how in step 1540 the server 

can compare PTI with MTI to determine whether or not to instantiate the pre-conditioning 

program for the thermostat. 

[0116] Figure 12(d) shows step 1542, in which specific ramped setpoints 1566 are 

generated. Because of the assumed thermal mass of the system, actual inside temperature at any 

given time will not correspond to setpoints until some interval after each setpoint change. Thus 

initial ramped setpoint 1216 may be higher than Temp(PT) 1558, for example. 

[0117] Figure 13 shows an example of the types of data that may be used by the 

server in order to calculate AT 1560. Such data may include inside temperature 1572, outside 

temperature 1574, cloud cover 1576, humidity 1578, barometric pressure 1580, wind speed 1582, 

and wind direction 1584. 

[0118] Each of these data points should be captured at frequent intervals. In the 

preferred embodiment, as shown in Figure 13, the interval is once every 60 seconds. 

[0119] Figure 14 shows application of an embodiment of the subject invention in an 

actual house. Temperature and setpoints are plotted for the 4-hour period from 4AM to 8AM 

with temperature on the vertical axis and time on the horizontal axis. The winter nighttime 

setpoint 1592 is 60 degrees F; the morning setpoint temperature 1594 is 69 degrees F. The 

outside temperature 1596 is approximately 45 degrees F. The target time TT 1598 for the 

setpoint change to morning setting is 6:45AM. In the absence of embodiments of the subject 

invention, the homeowner could program the thermostat to change to the new setpoint at 6:45, 

but there is an inherent delay between a setpoint change and the response of the temperature 

inside the home. (In this home on this day, the delay is approximately fifty minutes.) Thus if the 

homeowner truly desired to achieve the target temperature at the target time, some anticipation 
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would be necessary. The amount of anticipation required depends upon numerous variables, as 

discussed above. 

[0120] After calculating the appropriate slope AT 1560 by which to ramp inside 

temperature in order to reach the target as explained above, the server transmits a series of 

setpoints 1566 to the thermostat because the thermostat is presumed to only accept discrete 

integers as program settings. (If a thermostat is capable of accepting finer settings, as in the case 

of some thermostats designed to operate in regions in which temperature is generally denoted in 

Centigrade rather than Fahrenheit, which accept settings in half-degree increments, tighter 

control may be possible.) 

[0121] In any event, in the currently preferred embodiment of the subject invention, 

programming changes are quantized such that the frequency of setpoint changes is balanced 

between the goal of minimizing network traffic and the frequency of changes made on the one 

hand and the desire for accuracy on the other. Balancing these considerations may result in some 

cases in either more frequent changes or in larger steps between settings. As shown in Fig. 14, 

the setpoint "stairsteps" from 60 degrees F to 69 degrees F in nine separate setpoint changes over 

a period of 90 minutes. 

[0122] Because the inside temperature 1599 when the setpoint management routine 

was instantiated at 5:04 AM was above the "slope" and thus above the setpoint, the HVAC 

system was not triggered and no energy was used unnecessarily heating the home before such 

energy use was required. Actual energy usage does not begin until 5:49 AM. 

[0123] Figure 15 shows application of an embodiment of the subject invention in a 

different house during a similar four hour interval. In Figure 15, the predicted slope AT 1560 is 

less conservative relative to the actual performance of the home and HVAC system, so there is 

no off cycling during the preconditioning event — the HVAC system turns on at approximately 

4:35 AM and stays on continuously during the event. The home reaches the target temperature 

Temp(TT) roughly two minutes prior to target time TT. 

[0124] Figure 16 shows a simple prediction table. The first column 1602 lists a 

series of differentials between outside and inside temperatures. Thus when the outside 

temperature is 14 degrees and the inside temperature is 68 degrees, the differential is -54 degrees; 
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when the outside temperature is 94 degrees and the inside temperature is 71 degrees, the 

differential is 13 degrees. The second column 1604 lists the predicted rate of change in inside 

temperature AT 1210 assuming that the furnace is running in terms of degrees Fahrenheit of 

change per hour. A similar prediction table will be generated for predicted rates of change when 

the air conditioner is on; additional tables may be generated that predict how temperatures will 

change when the HVAC system is off. 

[0125] Alternatively, the programming of the just-in-time setpoints may be based not 

on a single rate of change for the entire event, but on a more complex multivariate equation that 

takes into account the possibility that the rate of change may be different for events of different 

durations. 

[0126] The method for calculating start times may also optionally take into account 

not only the predicted temperature at the calculated start time, but may incorporate measured 

inside temperature data from immediately prior to the scheduled start time in order to update 

calculations, or may employ more predictive means to extrapolate what inside temperature based 

upon outside temperatures, etc. 

[0127] An additional capability offered by an embodiment of the instant invention is 

the ability to adapt the programming of the HVAC control system based upon the natural 

behavior of occupants. Because an embodiment of the instant invention is capable of recording 

the setpoint actually used at a connected thermostat over time, it is also capable of inferring 

manual setpoint changes (as, for example, entered by pushing the "up" or "down" arrow on the 

control panel of the device) even when such overrides of the pre-set program are not specifically 

recorded as such by the thermostat. 

[0128] In order to adapt programming to take into account the manual overrides 

entered into the thermostat, it is first necessary to determine when a manual override has in fact 

occurred. Most thermostats, including two-way communicating devices discussed herein, do not 

record such inputs locally, and neither recognize nor transmit the fact that a manual override has 

occurred. Furthermore, in a system as described herein, frequent changes in setpoints may be 

initiated by algorithms running on the server, thereby making it impossible to infer a manual 

override from the mere fact that the setpoint has changed. It is therefore necessary to deduce the 

-24-

Ex. 1007.0033



occurrence of such events from the data that an embodiment of the subject invention does have 

access to. 

[0129] Figure 17 illustrates the currently preferred method for detecting the 

occurrence of a manual override event. In step 1702, the server retrieves the primary data points 

used to infer the occurrence of a manual override from one or more databases in overall database 

structure 300. The data should include each of the following: for the most recent point at which 

it can obtain such data (time0) the actual setpoint as recorded at the thermostat at (AO); for the 

point immediately prior to time° (time-1), the actual setpoint recorded for the thermostat (A-1); 

for time° the setpoint as scheduled by server 106 according to the basic setpoint programming 

(SO), and for time-1 the setpoint as scheduled by server 106 according to the standard setpoint 

programming (S-1). 

[0130] In step 1704, the server retrieves any additional automated setpoint changes C 

that have been scheduled for the thermostat by server 106 at time0. Such changes may include 

algorithmic changes intended to reduce energy consumption, etc. 

[0131] In step 1706 the server calculates the difference (dA) between AO and A-1; for 

example, if the actual setpoint is 67 degrees at T-1 and 69 at TO, dA is +2; if the setpoint at T-1 is 

70 and the setpoint at TO is 66, dA is —4. 

[0132] In step 1708, the server performs similar steps in order to calculate dS, the 

difference between SO and S-1. This is necessary because, for example, the setpoint may have 

been changed because the server itself had just executed a change, such as a scheduled change 

from "away" to "home" mode. In step 1710 the server evaluates and sums all active algorithms 

and other server-initiated strategies to determine their net effect on setpoint at time0. For 

example, if one algorithm has increased setpoint at time° by 2 degrees as a short-term energy 

savings measure, but another algorithm has decreased the setpoint by one degree to compensate 

for expected subjective reactions to weather conditions, the net algorithmic effect sC is +1 

degree. 

[0133] In step 1712, the server calculates the value for M, where M is equal to the 

difference between actual setpoints dA, less the difference between scheduled setpoints dS, less 

the aggregate of algorithmic change sC. 
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[0134] In step 1714 the server evaluates this difference. If the difference equals zero, 

the server concludes that no manual override has occurred, and the routine terminates. But if the 

difference is any value other than zero, then the server concludes that a manual override has 

occurred. Thus in step 1716 the server logs the occurrence and magnitude of the override to one 

or more databases in overall database structure 300. 

[0135] The process of interpreting a manual override is shown in Figure 18. Step 

1802 is the detection of an override, as described in detail in Figure 17. In step 1804 the server 

retrieves the stored rules for the subject thermostat 108. - Such rules may include weather and 

time-related inferences such as "if outside temperature is greater than 85 degrees and inside 

temperature is more than 2 degrees above setpoint and manual override lowers setpoint by 3 or 

more degrees, then revert to original setpoint in 2 hours," or "if heating setpoint change is 

scheduled from "away" to "home" within 2 hours after detected override, and override increases 

setpoint by at least 2 degrees, then change to "home" setting," or the like. 

[0136] In step 1806 the server retrieves contextual data required to interpret the 

manual override. Such data may include current and recent weather conditions, current and 

recent inside temperatures, etc. This data is helpful because it is likely that manual overrides are 

at least in part deterministic: that is, that they may often be explained by such contextual data, 

and that such understanding can permit anticipation of the desire on the part of the occupants to 

override and to adjust programming accordingly, so as to anticipate and obviate the need for such 

changes. The amount of data may be for a period of a few hours to as long as several days or 

more. Recent data may be more heavily weighted than older data in order to assure rapid 

adaptation to situations in which manual overrides represent stable changes such as changes in 

work schedules, etc. 

[0137] In step 1808 the server retrieves any relevant override data from the period 

preceding the specific override being evaluated that has not yet been evaluated by and 

incorporated into the long-term programming and rules engines as described below in Figure 19. 

In step 1810 the server evaluates the override and determines which rule, if any, should be 

applied as a result of the override. 

[0138] In step 1812 the server determines whether to alter the current setpoint as a 

result of applying the rules in step 1810. If no setpoint change is indicated, then the routine ends. 
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If a setpoint change is indicated, then in step 1814 the server transmits the setpoint change to the 

thermostat for execution in the home, and in step 1816 it records that change to one or more 

databases in overall database structure 300. 

[0139] In order to ensure that both the stored rules for interpreting manual overrides 

and the programming itself continue to most accurately reflect the intentions of the occupants, 

the server will periodically review both the rules used to interpret overrides and the setpoint 

scheduling employed. Figure 19 shows the steps used to incorporate manual overrides into the 

long-term rules and setpoint schedule. In step 1902 the server retrieves the stored programming 

for a given thermostat as well as the rules for interpreting overrides for that thermostat. 

[0140] In step 1904 the server retrieves the recent override data as recorded in 

Figures 17 and 18 to be evaluated for possible revisions to the rules and the programming. In 

step 1906 the server retrieves the contextual data regarding overrides retrieved in step 1904 

(Because the process illustrated in Figure 19 is not presently expected to be executed as a real-

time process, and is expected to be run anywhere from once per day to once per month, the range 

and volume of contextual data to be evaluated is likely to be greater than in the process illustrated 

in Figure 18. 

[0141] In step 1908 the server interprets the overrides in light of the existing 

programming schedule, rules for overrides, contextual data, etc. In step 1910 the server 

determines whether, as a result of those overrides as interpreted, the rules for interpreting manual 

overrides should be revised. If the rules are not to be revised, the server moves to step 1914. If 

the rules are to be revised, then in step 1912 the server revises the rules and the new rules are 

stored in one or more databases in overall database structure 300. 

[0142] In step 1914 the server determines whether any changes to the baseline 

programming for the thermostat should be revised. If not, the routine terminates. If revisions are 

warranted, then in step 1916 the server retrieves from database 900 the permissions the server 

has to make autonomous changes to settings. If the server has been given permission to make the 

proposed changes, then in step 1918 the server revises the thermostat's programming and writes 

the changes to one or more databases in overall database structure 300. 

[0143] If the server has not been authorized to make such changes autonomously, 

then in step 1920 the server transmits the recommendation to change settings to the customer in 
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the manner previously specified by the customer, such as email, text message, personalized 

website, etc. 

[0144] Additional means of implementing an embodiment of the instant invention 

may be achieved using variations in system architecture. For example, much or even all of the 

work being accomplished by remote server 106 may also be done by thermostat 108 if that device 

has sufficient processing capabilities, memory, etc. Alternatively, these steps may be undertaken 

by a local processor such as a local personal computer, or by a dedicated appliance having the 

requisite capabilities, such as gateway 112. 

[0145] An additional way in which an embodiment of the instant invention can 

reduce energy consumption with minimal impact on comfort is to vary the turn-on delay enforced 

by the thermostat after the compressor is turned off Compressor delay is usually used to protect 

compressors from rapid cycling, which can physically damage them. 

[0146] The ability to predict the rate of change in inside temperature in a given house 

under varying conditions may also be applied to permit calculation of the effect of different 

compressor delay settings on inside temperatures, HVAC cycling and energy consumption. 

[0147] Figure 20 shows a flowchart illustrating the steps required to initiate a 

compressor delay adjustment event. In step 2002, server 106 retrieves parameters such as 

weather conditions, the current price per kilowatt-hour of electricity, and the state of the electric 

grid in terms of supply versus demand for the geographic area that includes a given home. In 

step 2004 server 106 determines whether to instantiate the compressor delay adjustment program 

for a certain group of homes in response to those conditions. 

[0148] In step 2006, server 106 determines whether a specific home is subscribed to 

participate in compressor delay events. If a given home is eligible, then in step 2008 the server 

retrieves the parameters needed to specify the compressor delay routine for that home. These 

may include user preferences, such as the weather, time of day and other conditions under which 

the homeowner has elected to permit hysteresis band changes, the maximum length of 

compressor delay authorized, etc. 

[0149] In step 2010 the appropriate compressor delay settings are determined, and in 

step 2012 the chosen settings are communicated to the thermostat. In step 2014 the server 

determines if additional thermostats in the given group must still be evaluated. If so, the server 
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returns to step 2006 and repeats the subsequent steps with the next thermostat. If not, the routine 

ends. 

[0150] Figures 21(a) through 21(c) illustrate how changes in compressor delay 

settings affect HVAC cycling behavior by plotting time against temperature. In Figure 21(a), 

time is shown on the horizontal axis 2102, and temperature is shown on vertical axis 2104. The 

setpoint for thermostat 108 is 70 degrees F, which results in the cycling behavior shown for 

inside temperature 2106. Because compressor delay CD1 2108 is, at approximately 3 minutes, 

shorter than the natural duration of a compressor off cycle Offl 2110 at approximately 6 minutes 

for this particular house under the illustrated conditions, the compressor delay has no effect on 

the operation of the HVAC system. 

[0151] Because the hysteresis band operates to so as to maintain the temperature 

within a range of plus or minus one degree of the setpoint, in the case of air conditioning the air 

conditioner will switch on when the inside temperature reaches 71 degrees, continue operating 

until it reaches 69 degrees, then shut off. The system will then remain off until it reaches 71 

degrees again, at which time it will again switch on. The percentage of time during which inside 

temperature is above or below the setpoint will depend on conditions and the dynamic signature 

of the individual, home. Under the conditions illustrated, the average inside temperature AT1 

2112 is roughly equal to the setpoint of 70 degrees. 

[0152] Figure 21(b) shows how with the same environmental conditions as in Figure 

21(a), the cycling behavior of the inside temperature changes when the compressor delay is 

longer than the natural compressor off cycle Offl 2110. Extended compressor delay CD2 2114 

allows inside temperature 2116 to climb above the range normally enforced by the hysteresis 

band. Because CD2 is roughly 8 minutes, under the given conditions the inside temperature 

climbs to approximately 72 degrees before the compressor delay allows the air conditioner to 

restart and drive the inside temperature back down. But as before, the air conditioner shuts off 

when the inside temperature reaches 69 degrees. Thus the average temperature is increased from 

AT1 2112 to AT2 2118. This change will save energy and reduce cycling because it takes less 

energy to maintain a higher inside temperature with an air conditioner. However, the setpoint 

reported by the display of the thermostat will continue to be the occupant's chosen setpoint of 70 

degrees. 
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[0153] Figure 21(c) shows how the same compressor delay can result in different 

thermal cycling with different weather conditions. The greater the amount by which outside 

temperature exceeds inside temperature in the air conditioning context, the more rapidly the 

inside temperature will increase during an off cycle, and the slower the air conditioner will be 

able to cool during the on cycle. Thus as compared to Figure 21(b), when the inside temperature 

increased to roughly 72 degrees during the extended compressor delay of 8 minutes, a higher 

outside temperature will cause the inside temperature to increase faster, which results in a peak 

temperature of roughly 73 degrees, and in wider temperature cycling 2120. The average inside 

temperature consequently increases from AT(2) 2118 to AT(3) 2122. 

[0154] It should be noted that the shape of the actual waveform will most likely not 

be sinusoidal, but for ease of illustration it is sometimes be presented as such in the figures. 

[0155] Residential air conditioning is a major component of peak load. The 

traditional approach to dealing with high demand on hot days is to increase supply — build new 

powerplants, or buy additional capacity on the spot market. But because reducing loads has 

come to be considered by many to be a superior strategy for matching electricity supply to 

demand when the grid is stressed, the ability to shed load by turning off air conditioners during 

peak events has become a useful tool for managing loads. A key component of any such system 

is the ability to document and verify that a given air conditioner has actually turned off Data 

logging hardware can accomplish this, but due to the cost is usually only deployed for statistical 

sampling. An embodiment of the instant invention provides a means to verify demand response 

without additional hardware such as a data logger. 

[0156] Because server 106 logs the temperature readings from inside each house 

(whether once per minute or over some other interval), as well as the timing and duration of air 

conditioning cycles, database 300 will contain a history of the thermal performance of each 

house. That performance data will allow the server 106 to calculate an effective thermal mass for 

each such structure — that is, the speed with the temperature inside a given building will change 

in response to changes in outside temperature. Because the server will also log these inputs 

against other inputs including time of day, humidity, etc. the server will be able to predict, at any 

given time on any given day, the rate at which inside temperature should change for given inside 

and outside temperatures. This will permit remote verification of load shedding by the air 
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conditioner without directly measuring or recording the electrical load drawn by the air 

conditioner. 

[0157] Figure 22 shows the steps followed in order to initiate air conditioner shutoff. 

When a summer peak demand situation occurs, the utility will transmit an email 2202 or other 

signal to server 106 requesting a reduction in load. Server 106 will determine 2204 if the user's 

house is served by the utility seeking reduction; determine 2206 if a given user has agreed to 

reduce peak demand; and determine 2208 if a reduction of consumption by the user is required or 

desirable in order to achieve the reduction in demand requested by the utility. The server will 

transmit 2210 a signal to the user's thermostat 108 signaling the thermostat to shut off the air 

conditioner 110. 

[0158] Figure 23 shows the steps followed in order to verify that the air conditioner 

has in fact been shut off. Server 106 will receive and monitor 2302 the temperature readings sent 

by the user's thermostat 108. The server then calculates 2304 the temperature reading to be 

expected for that thermostat given inputs such as current and recent outside temperature, recent 

inside temperature readings, the calculated thermal mass of the structure, temperature readings in 

other houses, etc. The server will compare 2306 the predicted reading with the actual reading. If 

the server determines that the temperature inside the house is rising at the rate predicted if the air 

conditioning is shut off, then the server confirms 2308 that the air conditioning has been shut off 

If the temperature reading from the thermostat shows no increase, or significantly less increase 

than predicted by the model, then the server concludes 2310 that the air conditioning was not 

switched off, and that no contribution to the demand response request was made. 

[0159] For example, assume that on at 3PM on date Y utility X wishes to trigger a 

demand reduction event. A server at utility X transmits a message to the server at demand 

reduction service provider Z requesting W megawatts of demand reduction. The demand 

reduction service provider server determines that it will turn off the air conditioner at house A in 

order to achieve the required demand reduction. At the time the event is triggered, the inside 

temperature as reported by the thermostat in house A is 72 degrees F. The outside temperature 

near house A is 96 degrees Fahrenheit. The inside temperature at House B, which is not part of 

the demand reduction program, but is both connected to the demand reduction service server and 

located geographically proximate to House A, is 74F. Because the air conditioner in house A has 
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been turned off, the temperature inside House A begins to rise, so that at 4PM it has increased to 

79F. Because the server is aware of the outside temperature, which remains at 96F, and of the 

rate of temperature rise inside house A on previous days on which temperatures have been at or 

near 96F, and the temperature in house B, which has risen only to 75F because the air 

conditioning in house B continues to operate normally, the server is able to confirm with a high 

degree of certainty that the air conditioner in house A has indeed been shut off 

[0160] In contrast, if the HVAC system at house A has been tampered with, so that a 

demand reduction signal from the server does not actually result in shutting off the air 

conditioner in house A, when the server compares the rate of temperature change at house A 

against the other data points, the server will receive data inconsistent with the rate of increase 

predicted. As a result, it will conclude that the air conditioner has not been shut off in house A as 

expected, and may not credit house A with the financial credit that would be associated with 

demand reduction compliance, or may trigger a business process that could result in termination 

of house A's participation in the demand reduction program. 

[0161] Figure 24 illustrates the movement of signals and information between the 

components of one embodiment of the subject invention to trigger and verify a demand reduction 

response. Where demand response events are undertaken on behalf of a utility by a third party, 

participants in the communications may include electric utility server 2400, demand reduction 

service server 106, and thermostat 108. In step 2402 the electric utility server 2400 transmits a 

message to demand reduction service server 106 requesting a demand reduction of a specified 

duration and size. Demand reduction service server 106 uses database 300 to determine which 

subscribers should be included in the demand reduction event. For each included subscriber, the 

server then sends a signal 2404 to the subscriber's thermostat 108 instructing it (a) to shut down 

at the appropriate time or (b) to allow the temperature as measured by the thermostat to increase 

to a certain temperature at the specified time, depending upon the agreement between the 

homeowner and the utility and/or demand reduction aggregator. 

[0162] The server then receives 2406 temperature signals from the subscriber's 

thermostat. At the conclusion of the demand reduction event, the server transmits a signal 2408 

to the thermostat permitting the thermostat to signal its attached HVAC system to resume 

cooling, if the system has been shut off, or to reduce the target temperature to its pre-demand 
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reduction setting, if the target temperature was merely increased. If thermostat 108 is capable of 

storing scheduling information, these instructions may be transmitted prior to the time they are to 

be executed and stored locally. After determining the total number of subscribers actually 

participating in the DR event, the server then calculates the total demand reduction achieved and 

sends a message 2410 to the electric utility confirming such reduction. 

[0163] Additional steps may be included in the process. For example, if the 

subscriber has previously requested that notice be provided when a peak demand reduction event 

occurs, the server will also send an alert, which may be in the form of an email or text message or 

an update to the personalized web page for that user, or both. If the server determines that a 

given home has (or has not) complied with the terms of its demand reduction agreement, the 

server may send a message to the subscriber confirming that fact. 

[0164] It should also be noted that in some climate zones, peak demand events occur 

during extreme cold weather rather than (or in addition to) during hot weather. The same process 

as discussed above could be employed to reduce demand by shutting off electric heaters and 

monitoring the rate at which temperatures fall. 

[0165] It should also be noted that the peak demand reduction service can be 

performed directly by an electric utility, so that the functions of server 106 can be combined with 

the functions of server 2400. 

[0166] The system installed in a subscriber's home may optionally include additional 

temperature sensors at different locations within the building. These additional sensors may we 

connected to the rest of the system via a wireless system such as 802.11 or 802.15.4, or may be 

connected via wires. Additional temperature and/or humidity sensors may allow increased 

accuracy of the system, which can in turn increase user comfort, energy savings or both. 

[0167] The bi-directional communication between server 106 and thermostat 108 will 

also allow thermostat 108 to regularly measure and send to server 106 information about the 

temperature in the building. By comparing outside temperature, inside temperature, thermostat 

settings, cycling behavior of the HVAC system, and other variables, the system will be capable of 

numerous diagnostic and controlling functions beyond those of a standard thermostat. 

[0168] For example, Figure 25a shows a graph of inside temperature and outside 

temperature for a 24-hour period in House A, assuming no HVAC activity. House A has double-
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glazed windows and is well-insulated. When outside temperature 2502 increases, inside 

temperature 2504 follows, but with significant delay because of the thermal mass of the building. 

[0169] Figure 25b shows a graph of inside temperature and outside temperature for 

the same 24-hour period in House B. House B is identical to House A except that it (i) is located 

a block away and (ii) has single-glazed windows and is poorly insulated. Because the two houses 

are so close to each other, outside temperature 2502 is the same in Figure 25a and Figure 25b. 

But the lower thermal mass of House B means that the rate at which the inside temperature 2506 

changes in response to the changes in outside temperature is much greater. 

[0170] The differences in thermal mass will affect the cycling behavior of the HVAC 

systems in the two houses as well. Figure 26a shows a graph of inside temperature and outside 

temperature in House A for the same 24-hour period as shown in Figure 6a, but assuming that 

the air conditioning is being used to try to maintain an internal temperature of 70 degrees. 

Outside temperatures 2502 are the same as in Figures 25a and 25b. Inside temperature 2608 is 

maintained within the range determined by thermostat 108 by the cycling of the air conditioner. 

Because of the high thermal mass of the house, the air conditioning does not need to run for very 

long to maintain the target temperature, as shown by shaded areas 2610. 

[0171] Figure 26b shows a graph of inside temperature 2612 and outside temperature 

2502 for the same 24-hour period in House B, assuming use of the air conditioning as in Figure 

26a. Because of the lower thermal mass of House B, the air conditioning system in House B has 

to run longer in order to maintain the same target temperature range, as shown by shaded areas 

2614. 

[0172] Because server 106 logs the temperature readings from inside each house 

(whether once per minute or over some other interval), as well as the timing and duration of air 

conditioning cycles, database 300 will contain a history of the thermal performance of each 

house. That performance data will allow the server 106 to calculate an effective thermal mass for 

each such structure — that is, the speed with the temperature inside a given building will change 

in response to changes in outside temperature and differences between inside and outside 

temperatures. Because the server 106 will also log these inputs against other inputs including 

time of day, humidity, etc. the server will be able to predict, at any given time on any given day, 

the rate at which inside temperature should change for given inside and outside temperatures. 
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[0173] The server will also record the responses of each house to changes in outside 

conditions and cycling behavior over time. That will allow the server to diagnose problems as 

and when they develop. For example, Figure 27a shows a graph of outside temperature 2702, 

inside temperature 2704 and HVAC cycle times 2706 in House A for a specific 24-hour period 

on date X. Assume that, based upon comparison of the performance of House A on date X 

relative to House A's historical performance, and in comparison to the performance of House A 

relative to other nearby houses on date X, the HVAC system in House A is presumed to be 

operating at normal efficiency, and that House A is in the 86th percentile as compared to those 

other houses. 

[0174] Figure 27b shows a graph of outside temperature 2708, inside temperature 

2710 and HVAC cycle times 2712 in House A for the 24-hour period on date X+1. House A's 

HVAC system now requires significantly longer cycle times in order to try to maintain the same 

internal temperature. If those longer cycle times were due to higher outside temperatures, those 

cycle times would not indicate the existence of any problems. But because server 106 is aware of 

the outside temperature, the system can eliminate that possibility as an explanation for the higher 

cycle times. 

[0175] Because server 106 is aware of the cycle times in nearby houses, it can 

determine that, for example, on date X+1 the efficiency of House A is only in the 23rd percentile. 

The server will be programmed with a series of heuristics, gathered from predictive models and 

past experience, correlating the drop in efficiency and the time interval over which it has 

occurred with different possible causes. For example, a 50% drop in efficiency in one day may 

be correlated with a refrigerant leak, especially if followed by a further drop in efficiency on the 

following day. A reduction of 10% over three months may be correlated with a clogged filter. 

Based upon the historical data recorded by the server, the server 106 will be able to alert the 

homeowner that there is a problem and suggest a possible cause. 

[0176] Because the system will be able to calculate effective thermal mass, it will be 

able to determine the cost effectiveness of strategies such as pre-cooling for specific houses 

under different conditions. Figure 28a shows a graph of outside temperature 2802, inside 

temperature 2804 and HVAC cycling times 2806 in House A for a specific 24-hour period on 

date Y assuming that the system has used a pre-cooling strategy to avoid running the air 
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conditioning during the afternoon, when rates are highest. Because House A has high thermal 

mass, the house is capable of "banking" cooling, and energy consumed during off-peak hours is 

in effect stored, allowing the house to remain cool even when the system is turned off. 

Temperatures keep rising during the period the air conditioning is off, but because thermal mass 

is high, the rate of increase is low, and the house is still comfortable six hours later. 

[0177] Although the pre-cooling cycle time in a given home may be relatively long, 

the homeowner may still benefit if the price per kilowatt during the morning pre-cooling phase is 

lower than the price during the peak load period. Figure 28b shows a graph of the same outside 

temperature 2802 in House B as in House A in Figure 28a for the same 24-hour period and using 

the same pre-cooling strategy as shown by cycling times 2806. But because House B has 

minimal thermal mass, using additional electricity in order to pre-cool the house does not have 

the desired effect; inside temperature 2808 warms up so fast that the cooling that had been 

banked is quickly lost. Thus the system will recommend that House A pre-cool in order to save 

money, but not recommend pre-cooling for House B. 

[0178] The system can also help compensate for anomalies such as measurement 

inaccuracies due to factors such as poor thermostat location. It is well known that thermostats 

should be placed in a location that will be likely to experience "average" temperatures for the 

overall structure, and should be isolated from windows and other influences that could bias the 

temperatures they "see." But for various reasons, not all thermostat installations fit that ideal. 

Figure 29a shows a graph of outside temperature 2902, the actual average inside temperature for 

the entire house 2904, and inside temperature as read by the thermostat 2906 in House C for a 

specific 24-hour period on September 15th, assuming that the thermostat is located so that for 

part of the afternoon on that day the thermostat is in direct sunlight. 

[0179] Until the point at which the sun hits the thermostat, the average inside 

temperature and temperature as read by the thermostat track very closely. But when the direct 

sunlight hits the thermostat, the thermostat and the surrounding area can heat up, causing the 

internal temperature as read by the thermostat to diverge significantly from the average 

temperature for the rest of the house. A conventional thermostat has no way of distinguishing 

this circumstance from a genuinely hot day, and will both over-cool the rest of the house and 
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waste considerable energy when it cycles the air conditioner in order to reduce the temperature as 

sensed by the thermostat. 

[0180] If the air conditioning is turned off, this phenomenon will manifest as a spike 

in temperature as measured by the thermostat. If the air conditioning is turned on (and has 

sufficient capacity to respond to the distorted temperature signal caused by the sunlight), this 

phenomenon will likely manifest as relatively small changes in the temperature as sensed by the 

thermostat, but significantly increased HVAC usage (as well as excessively lowered temperatures 

in the rest of the house, but this result may not be directly measured in a single sensor 

environment). 

[0181] An embodiment of the system, in contrast, has multiple mechanisms that will 

allow it to correct for such distortions. First, because an embodiment of the subject system 

compares the internal readings from House C with the external temperature, it will be obvious 

that the rise in temperature at 4:00PM is not correlated with a corresponding change in outside 

temperature. Second, because the system is also monitoring the readings from the thermostat in 

nearby House D, which (as shown in Figure 29b) is exposed to the same outside temperature 

602, but has no sudden rise in measured internal afternoon temperature 2908, the system has 

further validation that the temperature increase is not caused by climatic conditions. And finally, 

because the system has monitored and recorded the temperature readings from the thermostat in 

House C for each previous day, and has compared the changing times of the aberration with the 

progression of the sun, the system can distinguish the patterns likely to indicate solar overheating 

from other potential causes. 

[0182] Figure 30 illustrates the steps involved in calculating comparative thermal 

mass, or the thermal mass index. In step 3002, the server retrieves climate data related to home 

X. Such data may include current outside temperature, outside temperature during the preceding 

hours, outside humidity, wind direction and speed, whether the sun is obscured by clouds, and 

other factors. In step 3004, the server retrieves HVAC duty cycle data for home X. Such data 

may include target settings set by the thermostat in current and previous periods, the timing of 

switch-on and switch-off events and other data. 

[0183] In step 3006, the server retrieves data regarding recent temperature readings as 

recorded by the thermostat in home X. In step 3008, the server retrieves profile data for home X. 
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Such data may include square footage and number of floors, when the house was built and/or 

renovated, the extent to which it is insulated, its address, make, model and age of its furnace and 

air conditioning hardware, and other data. 

[0184] In step 3010, the server retrieves the current inside temperature reading as 

transmitted by the thermostat. In step 3012, the server calculates the thermal mass index for the 

home under those conditions; that is, for example, it calculates the likely rate of change for 

internal temperature in home X from a starting point of 70 degrees when the outside temperature 

is 85 degrees at 3:00PM on August 10th when the wind is blowing at 5 mph from the north and 

the sky is cloudy. The server accomplishes this by applying a basic algorithm that weighs each 

of these external variables as well as variables for various characteristics of the home itself (such 

as size, level of insulation, method of construction, etc.) and data from other houses and 

environments. 

[0185] Figure 31 illustrates the steps involved in diagnosing defects in the HVAC 

system for specific home X. In step 3102, the server retrieves climate data related to home X. 

Such data may include current outside temperature, outside temperature during the preceding 

hours, outside humidity, wind direction and speed, whether the sun is obscured by clouds, and 

other factors. In step 3104, the server retrieves HVAC duty cycle data for home X. Such data 

may include target settings set by the thermostat in current and previous periods, the timing of 

switch-on and switch-off events and other data. 

[0186] In step 3106, the server retrieves data regarding current and recent temperature 

readings as recorded by the thermostat in home X. In step 3108, the server retrieves profile data 

for home X. Such data may include square footage and number of floors, when the house was 

built and/or renovated, the extent to which it is insulated, its address, make, model and age of its 

furnace and air conditioning hardware, and other data. In step 3110, the server retrieves 

comparative data from other houses that have thermostats that also report to the server. 

[0187] Such data may include interior temperature readings, outside temperature for 

those specific locations, duty cycle data for the HVAC systems at those locations, profile data for 

the structures and HVAC systems in those houses and the calculated thermal mass index for 

those other houses. In step 3112, the server calculates the current relative efficiency of home X 
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as compared to other homes. Those comparisons will take into account differences in size, 

location, age, etc in making those comparisons. 

[0188] The server will also take into account tliat comparative efficiency is not 

absolute, but will vary depending on conditions. For example, a house that has extensive south-

facing windows is likely to experience significant solar gain. On sunny winter days, that home 

will appear more efficient than on cloudy winter days. That same house will appear more 

efficient at times of day and year when trees or overhangs shade those windows than it will when 

summer sun reaches those windows. Thus the server will calculate efficiency under varying 

conditions. 

[0189] In step 3114 the server compares the HVAC system's efficiency, corrected for 

the relevant conditions, to its efficiency in the past. If the current efficiency is substantially the 

same as the historical efficiency, the server concludes 3116 that there is no defect and the 

diagnostic routine ends. If the efficiency has changed, the server proceeds to compare the 

historical and current data against patterns of changes known to indicate specific problems. For 

example, in step 3118, the server compares that pattern of efficiency changes against the known 

pattern for a clogged air filter, which is likely to show a slow, gradual degradation over a period 

of weeks or even months. 

[0190] If the pattern of degradation matches the clogged filter paradigm, the server 

creates and transmits to the homeowner a message 3120 alerting the homeowner to the possible 

problem. If the problem does not match the clogged filter paradigm, the system compares 3122 

the pattern to the known pattern for a refrigerant leak, which is likely to show a degradation over 

a period of a few hours to a few days. If the pattern of degradation matches the refrigerant leak 

paradigm, the server creates and transmits to the homeowner a message 3124 alerting the 

homeowner to the possible problem. 

[0191] If the problem does not match the refrigerant leak paradigm, the system 

compares 3126 the pattern to the known pattern for an open window or door, which is likely to 

show significant changes for relatively short periods at intervals uncorrelated with climatic 

patterns. If the pattern of degradation matches the open door/window paradigm, the server 

creates and transmits to the homeowner a message 3128 alerting the homeowner to the possible 

problem. If the problem does not match the refrigerant leak paradigm, the system continues to 
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step through remaining know patterns N 3130 until either a pattern is matched 3132 or the list 

has been exhausted without a match 3134. 

[0192] Figure 32 illustrates the steps involved in diagnosing inaccurate thermostat 

readings due to improper location. In step 3202, the server retrieves climate data related to home 

X. Such data may include current outside temperature, outside temperature during the preceding 

hours, outside humidity, wind direction and speed, whether the sun is obscured by clouds, and 

other factors. In step 3204, the server retrieves HVAC duty cycle data for home X. Such data 

may include target settings set by the thermostat in current and previous periods, the timing of 

switch-on and switch-off events and other data. 

[0193] In step 3206, the server retrieves data regarding current and recent temperature 

readings as recorded by the thermostat in home X. In step 3208, the server retrieves profile data 

for home X. Such data may include square footage and number of floors, when the house was 

built and/or renovated, the extent to which it is insulated, its address, make, model and age of its 

furnace and air conditioning hardware, and other data. 

[0194] In step 3210, the server retrieves comparative data from other houses that have 

thermostats that also report to the server. Such data may include interior temperature readings, 

outside temperature for those specific locations, duty cycle data for the HVAC systems at those 

locations, profile data for the structures and HVAC systems in those houses and the calculated 

thermal mass index for those other houses. 

[0195] In step 3212, the server calculates the expected thermostat temperature reading 

based upon the input data. In step 3214, the server compares the predicted and actual values. If 

the calculated and actual values are at least roughly equivalent, the server concludes 3216 that 

there is no thermostat-related anomaly. If the calculated and actual values are not roughly 

equivalent, the server retrieves additional historical information about past thermostat readings in 

step 3218. 

[0196] In step 3220, the server retrieves solar progression data, i.e., information 

regarding the times at which the sun rises and sets on the days being evaluated at the location of 

the house being evaluated, and the angle of the sun at that latitude, etc. In step 3222, the server 

compares the characteristics of the anomalies over time, to see if, for example, abnormally high 

readings began at 3:06 on June 5th, 3:09 on June 6th, 3:12 on June 7th, and the solar progression 
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data suggests that at the house being analyzed, that sun would be likely to reach a given place in 

that house three minutes later on each of those days. 

[0197] If the thermostat readings do not correlate with the solar progression data, the 

server concludes 3224 that the sun is not causing the distortion by directly hitting the thermostat. 

If the thermostat readings do correlate with solar progression, the server then calculates 3226 the 

predicted duration of the distortion caused by the sun. 

[0198] In step 3228, the server calculates the appropriate setpoint information to be 

used by the thermostat to maintain the desired temperature and correct for the distortion for the 

expected length of the event. For example, if the uncorrected setpoint during the predicted event 

is 72 degrees, and the sun is expected to elevate the temperature reading by eight degrees, the 

server will instruct the thermostat to maintain a setpoint of 80 degrees. In step 3230, the server 

sends the homeowner a message describing the problem. 

[0199] One or more embodiments of the invention may be used to implement 

additional energy savings by implementing small, repeated changes in setpoint. Because energy 

consumption is directly proportional to setpoint — that is, the further a given setpoint diverges 

from the balance point (the natural 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 any strategy that over a given time frame lowers the 

average heating setpoint or raises the cooling setpoint. 

[0200] It is therefore possible to save energy by adopting a strategy that takes 

advantage of human insensitivity to slow temperature ramping by incorporating a user's desired 

setpoint within the range of the ramp, but setting the average target temperature below the 

desired setpoint in the case of heating, and above it in the case of cooling. For example, a 

ramped summer setpoint that consisted of a repeated pattern of three phases of equal length set at 

72°F, 73°F, and 74°F would create an effective average setpoint of 73°F, but would generally be 

experienced by occupants as yielding at least roughly equivalent comfort as in a room set at a 

constant 72°F. Energy savings resulting from this approach have been shown to be in the range 

of 4-6%. 

[0201] Embodiments of the invention can automatically generate optimized ramped 

setpoints that could save energy without compromising the comfort of the occupants. It would 
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also be advantageous to create a temperature control system that could incorporate adaptive 

algorithms that could automatically determine when the ramped setpoints should not be applied 

due to a variety of exogenous conditions that make application of such ramped setpoints 

undesirable. 

[0202] Figure 33 represents the conventional programming of a thermostat and the 

resulting behavior of a home's HVAC system in the air conditioning context. The morning 

setpoint 3302 of 74 degrees remains constant from midnight until 9:00AM, and the inside 

temperature 3304 varies more or less within the limits of the hysteresis band during that entire 

period. When the setpoint changes to 80 degrees 3306, the inside temperature 3308 varies within 

the hysteresis band around the new setpoint, and so on. Whether the average temperature is 

equal to, greater or less than the nominal setpoint will depend on weather conditions, the 

dynamic signature of the structure, and the efficiency and size of the HVAC system. But in most 

cases the average temperature will be at least roughly equivalent to the nominal setpoint. 

[0203] Figure 34 represents implementation of a three-phase ramped setpoint derived 

from the same user preferences as manifested by the settings shown in Figure 33. Thus the user-

selected setpoint for the morning is still 74 degrees, and is reflected in the setpoint 3404 at the 

start of each three-step cycle, but because (in the air conditioning context) the setpoint requested 

by the user is the lowest of the three discrete steps, rather than the middle step, the average 

setpoint will be one degree higher 3402, and the resulting average inside temperature will be 

roughly one degree warmer than the average temperature without use of the ramped setpoints, 

thereby saving energy. 

[0204] In the currently preferred embodiment, the implementation of the ramped 

setpoints may be dynamic based upon both conditions inside the structure and other planned 

setpoint changes. Thus, for example, the ramped setpoints 3406, 3408 and 3410 may be timed so 

that the 9AM change in user-determined setpoint from 74 degrees to 80 degrees is in effect 

anticipated, and the period in which the air conditioner is not used can be extended prior to the 

scheduled start time for the less energy-intensive setpoint. Similarly, because the server 106 is 

aware that a lower setpoint will begin at 5PM. The timing can be adjusted to avoid excessively 

warm temperatures immediately prior to the scheduled setpoint change, which could cause 

noticeable discomfort relative to the new setpoint if the air conditioner is incapable of quickly 
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reducing inside temperature on a given day based upon the expected slope of inside temperatures 

at that time 3412. 

[0205] In order to implement such ramped setpoints automatically, algorithms may be 

created. These algorithms may be generated and/or executed as instructions on remote server 

106 and the resulting setpoint changes can be transmitted to a given thermostat on a just-in-time 

basis or, if the thermostat 108 is capable of storing future settings, they may be transferred in 

batch mode to such thermostats. Basic parameters used to generate such algorithms include: 

[0206] the number of discrete phases to be used; 

[0207] the temperature differential associated with each phase; and 

[0208] the duration of each phase 

[0209] In order to increase user comfort and thus maximize consumer acceptance, 

additional parameters may be considered, including: 

[0210] time of day 

[0211] outside weather conditions 

[0212] recent history of manual inputs 

[0213] recent pre-programmed setpoint changes. 

[0214] Time of day may be relevant because, for example, if the home is typically 

unoccupied at a given time, there is no need for perceptual programming. Outside weather is 

relevant because comfort is dependent not just on temperature as sensed by a thermostat, but also 

includes radiant differentials. On extremely cold days, even if the inside dry-bulb temperature is 

within normal comfort range, radiant losses due to cold surfaces such as single-glazed windows 

can cause subjective discomfort; thus on such days occupants may be more sensitive to ramping. 

Recent manual inputs (e.g., programming overrides) may create situations in which exceptions 

should be taken; depending on the context, recent manual inputs may either suspend the ramping 

of setpoints or simply alter the baseline temperature from which the ramping takes place. 

[0215] Figure 35 shows the steps used in the core ramped setpoint algorithm in the 

context of a remotely managed thermostat system. In step 3502 the application determines 

whether to instantiate the algorithm based upon external scheduling criteria. In step 3504 the 

application running on a remote server retrieves from the thermostat the data generated by or 

entered into the thermostat, including current temperature settings, HVAC status and inside 
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temperature. The algorithm performs preliminary logical tests at that point to determine whether 

further processing is required. For example, in the heating context, if the inside temperature as 

reported by the thermostat 108 is more than 1 degree higher than the current setpoint, the 

algorithm may determine that running the ramped setpoint program will have no effect and 

therefore terminate. 

[0216] In step 3506 the algorithm advances to the next phase from the most recent 

phase; i.e., if the algorithm is just starting, the phase changes from "0" to "1"; if it has just 

completed the third phase of a three-phase ramp, the phase will change from "2" to "0". In step 

3508 the application detei ines if the current phase is "0". If it is, then in step 3510 the 

algorithm determines whether current setpoint equals the setpoint in the previous phase. If so, 

which implies no manual overrides or other setpoint adjustments have occurred during the most 

recent phase, then in step 3512 the algorithm sets the new setpoint back to the previous phase "0" 

setpoint. If not, then in step 3514, the algorithm keeps the current temperature setting as setpoint 

for this new phase. In step 3516, the algorithm logs the resulting new setpoint as the new phase 

"0" setpoint for use in subsequent phases. 

[0217] Returning to the branch after step 3508, if the current phase at that point is not 

phase "0", then in step 3520, the algorithm determines whether the current setpoint is equal to the 

setpoint temperature in the previous phase. If not, which implies setpoints have been adjusted by 

the house occupants, thermostat schedules, or other events, then in step 3522, the application 

resets the phase to "0", resets the new setpoint associated with phase "0" to equal the current 

temperature setting, and sets the current setting to that temperature. Alternatively, if the current 

temperature setting as determined in step 3520 is equal to the setpoint in the previous phase, then 

in step 3524 new setpoint is made to equal current setpoint plus the differential associated with 

each phase change. In step 3526 the "previous-phase setpoint" variable is reset to equal the new 

setpoint in anticipation of its use during a subsequent iteration. 

[0218] Figure 36 shows one embodiment of the overall control application 

implementing the algorithm described in Figure 35. In step 3602, the control application 

retrieves the current setting from the thermostat. In step 3604, the setting is logged in database 

300. In step 3606, the control program determines whether other algorithms that have higher 

precedence than the ramped setpoint algorithm are to be run. If another algorithm is to be run 

-44-

Ex. 1007.0053



prior to the ramped setpoint algorithm, then the other program is executed in step 3608. If there 

are no alternate algorithms that should precede the ramped setpoint application then in step 1310, 

the control program determines whether the thermostat has been assigned to execute the ramped 

setpoint program. If not, the control program skips the remaining actions in the current iteration. 

If the program is set to run, then in step 3612 the algorithm retrieves from database 300 the rules 

and parameters governing the implementation of the algorithm for the current application of the 

program. 

[0219] In step 3614, the algorithm determines whether one or more conditions that 

preclude application of the algorithm, such as extreme outside weather conditions, whether the 

home is likely to be occupied, etc. If any of the exclusionary conditions apply, the application 

skips execution of the ramped setpoint algorithm for the current iteration. If not, the application 

proceeds to step 3616 in which the application determines whether the setpoint has been altered 

by manual overrides, thermostat setback schedule changes, or other algorithms as compared to 

the previous value as stored in database 300. If setpoint has been altered, the application 

proceeds to step 3620 discussed below. 

[0220] In step 3618, the program described in Figure 35 is executed. In step 3620, 

the application resets the phase to "0". Certain temperature setting variables are reset in 

anticipation of their use in subsequent phases. These variables include the new phase 0 

temperature setting which is anchored to the current actual temperature setting, and the new 

previous-phase setpoint which will be used for identifying setpoint overrides in the subsequent 

phase. 

[0221] In step 3622, the system records the changes to the thermostat settings to 

database 300. In step 3624, the system records the changes to the phase status of the algorithm to 

database 300. In step 3626, the application determines whether the new temperature setting 

differs from the current setting. If they are the same, the application skips applying changes to 

the thermostat. If they are different, then in step 3628, the application transmits revised settings 

to the thermostat. In step 3630, the application then hibernates for the specified duration until it 

is invoked again by beginning at step 3602 again. 

[0222] An embodiment of the subject invention may also be used to detect occupancy 

through the use of software related to electronic devices located inside the conditioned structure, 
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such as the browser running on computer or other device 104. Figure 37 represents the screen of 

a computer or other device 104 using a graphical user interface connected to the Internet. The 

screen shows that a browser 3700 is displayed on computer 104. In one embodiment, a 

background application installed on computer 104 detects activity by a user of the computer, 

such as cursor movement, keystrokes or otherwise, and signals the application running on server 

106 that activity has been detected. Server 106 may then, depending on context, (a) transmit a 

signal to thermostat 108 changing setpoint because occupancy has been detected at a time when 

the system did not expect occupancy; (b) signal the background application running on computer 

104 to trigger a software routine that instantiates a pop-up window 3702 that asks the user if the 

server should change the current setpoint, alter the overall programming of the system based 

upon a new occupancy pattern, etc. The user can respond by clicking the cursor on "yes" button 

3704 or "No" button 3706. Equilvalent means of signalling activity may be employed with 

interactive television programming, gaming systems, etc. 

[0223] Figure 38 is a flowchart showing the steps involved in the operation of one 

embodiment of the subject invention. In step 3802, computer 104 transmits a message to server 

106 via the Internet indicating that there is user activity on computer 104. This activity can be in 

the form of keystrokes, cursor movement, input via a television remote control, etc. In step 3804 

the application queries database 300 to retrieve setting information for the HVAC system. In 

step 3806 the application determines whether the current HVAC program is intended to apply 

when the home is occupied or unoccupied. 

[0224] If the HVAC settings then in effect are intended to apply for an occupied 

home, then the application terminates for a specified interval. If the HVAC settings then in 

effect are intended to apply when the home is unoccupied, then in step 3808 the application will 

retrieve from database 300 the user's specific preferences for how to handle this situation. If the 

user has previously specified (at the time that the program was initially set up or subsequently 

modified) that the user prefers that the system automatically change settings under such 

circumstances, the application then proceeds to step 3816, in which it changes the programmed 

setpoint for the thermostat to the setting intended for the house when occupied. If the user has 

previously specified that the application should not make such changes without further user 

input, then in step 3810 the application transmits a command to computer 104 directing the 
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browser to display a message informing the user that the current setting assumes an unoccupied 

house and asking the user in step 3812 to choose whether to either keep the current settings or 

revert to the pre-selected setting for an occupied home. If the user selects to retain the current 

setting, then in step 3814 the application will write to database 300 the fact that the users has so 

elected and terminate. If the user elects to change the setting, then in step 3816 the application 

transmits the revised setpoint to the thermostat. In step 3814 the application writes the updated 

setting information to database 300. 

[0225] Figure 39 is a flowchart that shows how an embodiment of the invention can 

be used to select different HVAC settings based upon its ability to identify which of multiple 

potential occupants is using the computer attached to the system. In step 3902 computer 104 

transmits to server 106 information regarding the type of activity detected on computer 104. 

Such information could include the specific program or channel being watched if, for example, 

computer 104 is used to watch television. The information matching, for example, TV channel 7 

at 4:00 PM on a given date to specific content may be made by referring to Internet-based or 

other widely available scheduling sources for such content. In step 3904 server 106 retrieves 

from database 300 previously logged data regarding viewed programs. In step 3906 server 106 

retrieves previously stored data regarding the residents of the house. 

[0226] For example, upon initiating the service, one or more users may have filled 

out online questionnaires sharing their age, gender, schedules, viewing preferences, etc. In step 

3908, server 106 compares the received information about user activity to previously stored 

information retrieved from database 300 about the occupants and their viewing preferences. For 

example, if computer 104 indicates to server 106 that the computer is being used to watch golf, 

the server may conclude that an adult male is watching; if computer 104 indicates that it is being 

used to watch children's programming, server 106 may conclude that a child is watching. 

[0227] In step 3910 the server transmits a query to the user in order to verify the 

match, asking, in effect, "Is that you Bob?" In step 3912, based upon the user's response, the 

application determines whether the correct user has been identified. If the answer is no, then the 

application proceeds to step 3916. If the answer is yes, then in step 3914 the application retrieves 

the temperature settings for the identified occupant. In step 3916 the application writes to 
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database 300 the programming information and information regarding matching of users to that 

programming. 

[0228] In an alternative embodiment, the application running on computer 104 may 

respond to general user inputs (that inputs not specifically intended to instantiate 

communication with the remote server) by querying the user whether a given action should be 

taken. For example, in a system in which the computer 104 is a web-enabled television or web-

enabled set-top device connected to a television as a display, software running on computer 104 

detects user activity, and transmits a message indicating such activity to server 106. The trigger 

for this signal may be general, such as changing channels or adjusting volume with the remote 

control or a power-on event. Upon receipt by server 106 of this trigger, server 106 transmits 

instructions to computer 104 causing it to display a dialog box asking the user whether the user 

wishes to change HVAC settings. 

[0229] Additional functionality is also envisioned as part of different embodiments of 

the invention. For example, information from historic data may be used to predict how long it 

will take a user to reach home from the current coordinates, and the estimated arrival time may 

be used to calculate optimal cycling strategies for the HVAC system. In addition, information 

about traffic conditions may be integrated into these calculations, so that the geospatial data 

relative to mobile device 105 may indicate that a user is taking his or her normal route, but 

because of a traffic jam, is likely to come home later than would otherwise be expected. The 

characteristics of a given location may be used to infer arrival times as well. For example, if the 

geospatial data indicates that the user of mobile device 105 has arrived at the supermarket on his 

way home, a delay of 20 minutes is likely, whereas if the user has parked at a restaurant, the 

delay is likely to be one hour. 

[0230] It is also possible to incorporate more sophisticated heuristics in incorporating 

the varying preferences of multiple occupants of a given home or other structure. For example, 

rules can be structured so that User #1's preferences control during the heating season, but not 

during the cooling season; User #2's preferences might control during certain times of the day 

but not others; User #3's preferences amy take precedence whenever they result in a more energy 

efficient strategy, but not when they result in increased energy use, and so on. 
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[02311 While particular embodiments of the present invention have been shown and 

described, it is apparent that changes and modifications may be made without departing from the 

invention in its broader aspects, and, therefore, that the invention may be carried out in other 

ways without departing from the true spirit and scope. These and other equivalents are intended 

to be covered by the following claims: 
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WHAT IS CLAIMED IS: 

1. A method for varying temperature setpoints for an HVAC system comprising: 

determining the geographic location of a mobile electronic device that is 

connected to a network; 

associating said mobile electronic device to a structure having a known 

geographic location that contains one or more networked climate control devices; 

determining whether the location of said mobile electronic device indicates 

occupancy of said structure by a person associated with said mobile electronic device; and 

adjusting the temperature setpoint on said controller for an HVAC system for said 

structure based upon whether or not said structure is deemed to be occupied. 

2. A method as in claim 1 in which said mobile electronic device is a telephone. 

3. A method as in claim 1 in which said networked mobile electronic device is a 

personal digital assistant. 

4. A method as in claim 1 in which said mobile electronic device is connected to the 

Internet. 

5. A method as in claim 1 in which the method for determining the geographic 

location of a mobile electronic device is the global positioning system. 

6. A method as in claim 1 in which the method for determining the geographic 

location of a mobile electronic device is based upon estimation of the distance between the 

mobile electronic device and one or more antennas used to receive radio signals from said mobile 

electronic device. 

7. A method as in claim 1 in which said mobile electronic device communicates with 

a remote server. 

8. A method as in claim 1 in which said variation of temperature setpoints is logged 

to a database. 

9. A method as in claim in 1 in which said variation of temperature setpoints is 

initiated by a remote computer. 

10. A method as in claim 1 in which said temperature setpoints are varied 

automatically. 

-50-

Ex. 1007.0059



11. A method as in claim 1 in which an occupant is prompted to confirm occupancy 

prior to adjustment of said temperature setpoint. 

12. A system for altering the setpoint on a thermostat for space conditioning of a 

structure comprising: 

at least one said thermostat having at least one temperature setting associated with 

the presence of one or more occupants in said structure, and at least one temperature 

setting associated with the absence of occupants in said structure; 

one or more mobile electronic devices having at least a user interface; 

where said mobile electronic devices and said thermostat are connected to a 

network; 

where said setpoint on said thermostat is adjusted between said temperature 

setting associated with the presence of one or more occupants in said structure and said 

temperature setting associated with the absence of occupants in said structure based upon 

the geographic location of said electronic device. 

13. A system as in claim 12 in which said mobile electronic device is a telephone. 

14. A system as in claim 12 in which said networked mobile electronic device is a 

personal digital assistant. 

15. A system as in claim 12 in which said mobile electronic device is connected to the 

Internet. 

16. A system as in claim 12 in which the method for determining the geographic 

location of a mobile electronic device is the global positioning system. 

17. A system as in claim 12 in which the method for determining the geographic 

location of a mobile electronic device is based upon estimation of the distance between the 

mobile electronic device and one or more antennas used to receive radio signals from said mobile 

electronic device. 

18. A system as in claim 12 in which said mobile electronic device communicates 

with a remote server. 

19. A system as in claim 12 in which said variation of temperature setpoints is logged 

to a database. 
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20. A system as in claim in 12 in which said variation of temperature setpoints is 

initiated by a remote computer. 

21. A system as in claim 12 in which said temperature setpoints are varied 

automatically. 

22. A system as in claim 12 in which an occupant is prompted to confirm occupancy 

prior to adjustment of said temperature setpoint. 
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SYSTEM AND METHOD FOR USING A MOBILE ELECTRONIC DEVICE TO 

OPTIMIZE AN ENERGY MANAGEMENT SYSTEM 

ABSTRACT OF THE DISCLOSURE 

Embodiments of the invention comprise systems and methods for using the geographic 

location of networked consumer electronics devices as indications of occupancy of a structure for 

purposes of automatically adjusting the temperature setpoint on a thermostatic HVAC control. 

At least one thermostat is located inside a structure and is used to control an HVAC system in the 

structure. At least one mobile electronic device is used to indicate the state of occupancy of the 

structure. The state of occupancy is used to alter the setpoint on the thermostatic HVAC control 

to reduce unneeded conditioning of unoccupied spaces. 
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Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by 
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

• The statutory basic filing fee is missing. 
Applicant must submit $330 to complete the basic filing fee for a non-small entity. If appropriate, applicant may 
make a written assertion of entitlement to small entity status and pay the small entity filing fee (37 CFR 1.27). 
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A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above 
Application Number and Filing Date, is required. 
Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63 
signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest, 
is required. 

The application is informal since it does not comply with the regulations for the reason(s) indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121(d) are required. The drawings 
submitted are not acceptable because: 

• The drawings must be reasonably free from erasures and must be free from alterations, overwriting, 
interlineations, folds, and copy marks. See Figure(s) All. 

• The drawings have a line quality that is too light to be reproduced (weight of all lines and letters must 
be heavy enough to permit adequate reproduction) or text that is illegible (reference characters, sheet 
numbers, and view numbers must be plain and legible) see 37 CFR 1.84(1) and (p)(1)); See Figure(s) 6a, 
6b, 7,8 10-13 & 21a-21c. 

• Numbers, letters, and reference characters on the drawings must measure at least 0.32 cm (1/8 inch) in 
height. See Figure(s) 6b, 10, 13-16 & 37. 

• The drawings submitted to the Office are not electronically reproducible because portions of figures 3a, 3b, 
6a, 6b & 37 are missing and/or blurry. 
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Applicant is cautioned that correction of the above items may cause the specification and drawings page count to 
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required 
application size fee. 

The applicant needs to satisfy supplemental fees problems indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• Additional claim fees of $104 as a non-small entity, including any required multiple dependent claim fee, are 
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are 
due. 

• To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or 
declaration) as set forth in 37 CFR 1.16(f) of $130 for a non-small entity, must be submitted with the missing 
items identified in this notice. 

SUMMARY OF FEES DUE: 

Total additional fee(s) required for this application is $1324 for a non-small entity 
• $330 Statutory basic filing fee. 
• $130 Surcharge. 
• The application search fee has not been paid. Applicant must submit $540 to complete the search fee. 
• The application examination fee has not been paid. Applicant must submit $220 to complete the examination 

fee for a non-small entity. 
• Total additional claim fee(s) for this application is $104 

• $104 for 2 total claims over 20. 

Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

If you are not using EFS-Web to submit your reply, you must include a copy of this notice. 
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Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
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Applicant(s) 
John Douglas Steinberg, Millbrae, CA; 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 

Foreign Applications 

If Required, Foreign Filing License Granted: 06/07/2010 
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Title 

SYSTEM AND METHOD FOR USING A MOBILE ELECTRONIC DEVICE TO OPTIMIZE AN 
ENERGY MANAGEMENT SYSTEM 

Preliminary Class 

236 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158). 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
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the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 
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Docket No.: EFACT.012A November 8, 2010 
Page 1 of 1 

Please Direct All Correspondence to Customer Number 20,995 

Applicant 

App. No 

Filed 

For 

Art Unit 

Conf. No. 

RESPONSE TO FORMALITIES NOTICE 

John Douglas Steinberg 

12/788,246 

May 26, 2010 

SYSTEM AND METHOD FOR USING A MOBILE 
ELECTRONIC DEVICE TO OPTIMIZE AN 
ENERGY MANAGEMENT SYSTEM 
3744 

6239 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

The above-captioned application was filed without a Declaration and/or filing 
fees. Enclosed in compliance with 37 CFR 1.53(f) are the following. 

(X) A Declaration in 1 page. 

(X) General Power of Attorney and Statement Under 37 CFR 3.73(b). 

(X) Replacement Drawings in 47 pages. 

The present application qualifies for small entity status under 37 CFR § 1.27. 

(X) Fees will be paid via EFS Web. Extension of time is requested by payment of 
any extension fee. 

The Commissioner is hereby authorized to charge any additional fees which may 
be required, now or in the future, or credit any overpayment, to Account No. 11-1410. 

John R. King 
Registration No. 34,362 
Attorney of Record 
Customer No. 20,995 
(949) 760-0404 

9971033:ad 
110810 
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DECLARATION FOR UTILITY OR DESIGN APPLICATION 
UNDER 37 CFR 1.63 

Docket No.: EFACT.012A Page 1 of 1 

Title: SYSTEM AND METHOD FOR USING A MOBILE ELECTRONIC DEVICE TO 
OPTIMIZE AN ENERGY MANAGEMENT SYSTEM 

Inventors: John Douglas Steinberg 

Please Direct All Correspondence to Customer Number 20,995 

This Declaration is directed to the invention described in the application that: 

Was filed as Application No. 12/788,246 filed on May 26, 2010 

As a below named inventor: 

I believe the inventor(s) named below to be the original and first inventor(s) of the 
subject matter which is described and claimed and for which a patent is sought; 

I have reviewed and understand the contents of the above-identified application, 
including the claims, and any amendment filed herewith or identified above; 

I acknowledge the duty to disclose information which is material to patentability as 
defined in 37 CFR 1.56; 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful, false statements may jeopardize the validity of the application or any 
patent issued thereon. 

Full name of first inventor: John Douglas mberg 

Signature: 

Citizenship: United 

Mailing Address: 873 Ham 
Residence Address: Same as above 
(if different than above) 

Date: 

ay, Millbrae, CA 94030 

Send Correspondence To: 
KNOBBE, MARTENS, OLSON & BEAR, LLP 
Customer No. 20,995 

9340839:ad 
071310 
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Docket No.: EFACT.000GEN Customer No. 20,995 

REVOCATION & GENERAL POWER OF ATTORNEY 
and 

CHANGE IN CORRESPONDENCE ADDRESS 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

The undersigned is an empowered representative of the Assignee and hereby 

appoints the registrants of Knobbe, Martens, Olson & Bear, LLP, Customer No. 20,995, 

as attorneys and agents to represent the Assignee before the United States Patent and 

Trademark Office (USPTO) in connection with any and all patent applications assigned 

to the Assignee according to the USPTO assignment records or assignment documents 

supplied with an accompanying Statement Under 37 CFR § 3.73(b). This appointment 

is to be to the exclusion of the inventor(s) and his attorney(s) in accordance with the 

provisions of 37 CFR § 3.71. 

Submission of this paper in connection with any matter of the below named 

assignee, together with a statement under 37 CFR 3.73(b), shall serve to revoke any 

previous powers of attorney in that matter. 

Attached is a Statement Under 37 CFR § 3.73(b), signed by a registrant of 

Knobbe, Martens, Olson & Bear, LLP, setting forth a full chain of title for the subject 

application owned by the Assignee named below. 

Please recognize or change the correspondence address for the application 

identified in the a hed Statement to Customer No. 20,995. 

By: 
John ou 

Title:  C( ) 

s Steinberg 

Assignee: EcoFactor, Inc. 

Address: 423 Broadway, #801 
Millbrae, CA 94030 

9154025:aci 071410 

-1-

Date : iS 2-3 
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Docket No.: EFACT.01 2A Customer No. 20,995 

Applicant : 

App. No. : 

Filed : 

For : 

Examiner : 

Group Art Unit : 

STATEMENT UNDER 37 CFR § 3.73(b) 

ESTABLISHMENT OF ASSIGNEE 

John Douglas Steinberg 

12/788,246 

May 26, 2010 

SYSTEM AND METHOD FOR USING A MOBILE ELECTRONIC DEVICE 
TO OPTIMIZE AN ENERGY MANAGEMENT SYSTEM 

Unknown 

3744 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

This document is being filed with a copy of a Power of Attorney signed by the Assignee. 

This Statement sets forth the chain of title of the above-identified application. 

EcoFactor, Inc., a corporation, is the Assignee of the entire right, title, and interest of the 

above-referenced application by virtue of: 

The attached copy of the Assignment being forwarded to the Recordation 

Branch concurrently under separate cover. 

The undersigned is an agent of Customer Number 20,995 and is authorized to act on 

behalf of the Assignee. Please recognize or change the correspondence address for the 

above-identified application to Customer No. 20,995. 

Respectfully submitted, 

KNOBBE, MARTENS, OLSON & BEAR, LLP 

Dated:  I( EO(O  By:  aL 2 
John R. King 
Registration No. 34,362 
Attorney of Record 
Customer No. 20,995 
(949) 760-0404 

9970982:ad 
110810 
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Patent Application No.: 121788, 
Filing Date: May 26, 2010 0 

ASSIGNMENT 

Client Code: EFACT.012A 
Page 1 

WHEREAS, I, John Douglas Steinberg, a United States citizen, residing at 873 Hacienda 
Way, Millbrae, CA 94030, (hereinafter referred to as "ASSIGNOR"), have invented certain new and 
useful improvements, technology, inventions, developments ideas or discoveries related to a 
SYSTEM AND METHOD FOR USING A MOBILE ELECTRONIC DEVICE TO OPTIMIZE AN 
ENERGY MANAGEMENT SYSTEM (collectively hereinafter referred to as the "Work"), the Work 
further including an application for Letters Patent in the United States, Application No. 121788,246, 
filed on May 26, 2010 (hereinafter referred to as the "Application"); 

AND WHEREAS, EcoFactor, Inc. (hereinafter "ASSIGNEE"), a California Corporation, with 
its principal place of business at 423 Broadway, #801, Millbrae, CA 94030, desires to acquire the 
entire right, title, and interest in and to the Work including the Application: 

NOW, THEREFORE, for good and valuable consideration, the receipt of which is hereby 
acknowledged, ASSIGNOR does hereby acknowledge that ASSIGNOR sold, assigned, 
transferred and set over, and by these presents and does hereby sell, assign, transfer and set 
over, unto said ASSIGNEE, its successors, legal representatives and assigns, the entire right, title, 
and interest throughout the world in, to and under the Work and any improvement made thereto 
including the Application and all provisional applications relating thereto, and any other related 
intellectual property rights such as, but not limited to, copyright rights, copyrightable subject 
matter, know how, trade secrets, copyright registrations, reproduction rights, and waives any and 
all moral rights under 17 U.S.C. § 106A or otherwise, and all divisions, renewals and continuations 
thereof, and all Letters Patent of the United States which may be granted thereon and all reissues 
and extensions thereof, and all rights of priority under International Conventions and applications 
for Letters Patent which may hereafter be filed for said improvements in any country or countries 
foreign to the United States, and all Letters Patent which may be granted for said improvements in 
any country or countries foreign to the United States and all extensions, renewals and reissues 
thereof; and I hereby authorize and request the Commissioner of Patents of the United States, and 
any Official of any country or countries foreign to the United States, whose duty it is to issue 
patents on applications as aforesaid, to issue all Letters Patent for said improvements to said 
ASSIGNEE, its successors, legal representatives and assigns, in accordance with the terms of this 
instrument. 

ASSIGNOR represents and warrants that. to the best of ASSIGNOR's knowledge that 
ASSIGNOR has not entered into any contract or made any commitments that will or may impair 
the rights assigned to ASSIGNEE in the Work. 

ASSIGNOR DOES HEREBY sell, assign, transfer, and convey to ASSIGNEE, its 
successors, legal representatives, and assigns all claims for damages and all remedies arising out 
of any violation of the rights assigned hereby that may have accrued prior to the date of 
assignment to ASSIGNEE, or may accrue hereafter, including, but not limited to, the right to sue 
for, collect, and retain damages for past infringements of said Letters Patent before or after 
issuance. 

ASSIGNOR DOES HEREBY covenant and agree to promptly provide any tangible property 
embodying or describing the Work, including without limitation all documents, drawings, 
prototypes, models, test results, designs, materials, computer programs and data, and the like, 
which, if not presently in the possession of ASSIGNEE, will be delivered to ASSIGNEE 
immediately upon creation thereof. 
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Patent Application No.: 12/788,246 
Filing Date: May 26, 2010 

Client Code: EFACT.012A 
Page 2 

ASSIGNOR DOES HEREBY covenant and agree to communicate to the ASSIGNEE, its 
successors, legal representatives and assigns, any facts known to ASSIGNOR respecting the 
Work, and testify in any legal proceeding, assist in the preparation of any other applications 
relating to the Work or any improvements made thereto, sign all lawful papers, execute and make 
all rightful oaths and/or declarations in connection with the Work including any improvements 
made thereto, any application(s) filed therefrom, and any continuing application(s) filed from 
aforementioned patent application(s), and generally do everything possible to aid the ASSIGNEE, 
its successors, legal representatives and assigns, to obtain and enforce proper patent, copyright or 
other protectable rights for the Work in all countries and ASSIGNOR does hereby appoint 
ASSIGNEE as ASSIGNOR's attorney-in-fact for the limited purpose of executing all documents 
and performing all other acts necessary to give effect and legality to this Assignment. 

ASSIGNOR DOES HEREBY covenant and agree not to challenge or oppose, on any 
grounds whatsoever, the validity of this Assignment or to assist or request any third party to 
contest the validity of this Assignment, and ASSIGNOR further agrees not to contest the validity or 
enforceability of any intellectual property rights assigned herein, or to assist or request any third 
party to contest the validity or enforceability of any intellectual property rights assigned herein. 
Also, no course of conduct or dealing by ASSIGNOR shall act as an amendment, modification or 
waiver of any provision of this Assignment unless specifically set forth in writing. 

IN TESTIMONY WHEREOF, I hereunto sign as follows: 

Date 

9340887:ad 
071310 

John Dougla nb rg 

0 
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National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

m. 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, VirgLnia 22313-1450 
www.uspto.gov AP NUMBER PLICATION I 371(c) FILIN DATE G or I G UNIT IT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMS I IND CLAIMS 

12/788,246 05/26/2010 3744 579 EFACT.012A 22 2 

20995 
KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 
IRVINE, CA 92614 

CONFIRMATION NO. 6239 

UPDATED FILING RECEIPT 

O00000004 489788 

Date Mailed: 11/17/2010 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

Applicant(s) 
John Douglas Steinberg, Millbrae, CA; 

Power of Attorney: The patent practitioners associated with Customer Number 20995 

Domestic Priority data as claimed by applicant 

Foreign Applications 

If Required, Foreign Filing License Granted: 06/07/2010 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 12/788,246 

Projected Publication Date: 12/01/2011 

Non-Publication Request: No 

Early Publication Request: No 
** SMALL ENTITY ** 
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Title 

SYSTEM AND METHOD FOR USING A MOBILE ELECTRONIC DEVICE TO OPTIMIZE AN 
ENERGY MANAGEMENT SYSTEM 

Preliminary Class 

236 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158). 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
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the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

m. 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

PO. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

12/788,246 05/26/2010 

20995 
KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 
IRVINE, CA 92614 

John Douglas Steinberg EFACT.012A 
CONFIRMATION NO. 6239 

POA ACCEPTANCE LETTER 

O00000004 489807 

Date Mailed: 11/17/2010 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 11/08/2010. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/nbekele/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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PTO/SB/08 Equivalent 

INFORMATION DISCLOSURE 

STATEMENT BY APPLICANT 

Application No. 12/788246 

Filing Date 05-26-2010 

First Named Inventor Steinberg, John Douglas 

Art Unit 3744 

(Multiple sheets used when necessary) Examiner Unknown 

SHEET 1 OF 5 Attorney Docket No. EFACT.012A 

U.S. PATENT DOCUMENTS 

Examiner 
Initials 

Cite 
No. 

Document Number 
Number- Kind Code (if known) 

Example: 1,234,567 B1 

Publication Date 
MM-DD-YYYY Name of Patentee or Applicant 

Pages, Columns, Lines Where 
Relevant Passages or Relevant 

Figures Appear 

1 4,136,732 01-1979 Demaray et al. 

2 4,341,345 07-1982 Hammer et al. 

3 4,403,644 09-13-1983 Hebert 

4 4,655,279 04-1987 Harmon 

5 4,674,027 06-16-1987 Beckey 

6 5,244,146 09-1993 Jefferson et al. 

7 5,270,952 12-1993 Adams et al. 

8 5,314,004 05-1994 Strand et al. 

9 5,462,225 10-1995 Massara et al. 

10 5,544,036 08-1996 Brown et al. 

11 5,555,927 09-1996 Shah 

12 5,572,438 11-05-1996 Ehlers, et al. 

13 5,682,949 11-04-1997 Ratcliffe et al. 

14 5,717,609 02-10-1998 Packa, et al. 

15 5,818,347 10-06-1998 Dolan et al. 

16 5,977,964 11-1999 Williams et al. 

17 6,145,751 11-14-2000 Ahmed 

18 6,178,362 01-23-2001 Woolard, et al. 

19 6,260,765 07-2001 Natale et al. 

20 6,351,693 02-26-2002 Monie 

21 6,400,996 06-04-2002 Hoffberg, et al. 

22 6,437,692 08-20-2002 Petite, et al. 

23 6,478,233 11-12-2002 Shah 

24 6,480,803 11-12-2002 Pierret, et al. 

25 6,483,906 11-19-2002 Lggulden, et al. 

26 6,536,675 03-25-2003 Pesko, et al. 

27 6,542,076 04-01-2003 Joao 

28 6,549,130 04-15-2003 Joao 

29 6,574,537 06-02-2003 Kipersztok, et al. 

Examiner Signature Date Considered 

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not 
in conformance and not considered. Include copy of this form with next communication to applicant. 

T1 - Place a check mark in this area when an English language Translation is attached. 
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PTO/SB/08 Equivalent 

INFORMATION DISCLOSURE 
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Application No. 12/788246 

Filing Date 05-26-2010 

First Named Inventor Steinberg, John Douglas 

Art Unit 3744 

(Multiple sheets used when necessary) Examiner Unknown 

SHEET 2 OF 5 Attorney Docket No. EFACT.012A 

U.S. PATENT DOCUMENTS 

Examiner 
Initials 

Cite 
No. 

Document Number 
Number - Kind Code (if known) 

Example: 1,234,567 B1 

Publication Date 
MM-DD-YYYY Name of Patentee or Applicant 

Pages, Columns, Lines Where 
Relevant Passages or Relevant 

Figures Appear 

30 6,580,950 06-17-2003 Johnson 

31 6,594,825 07-15-2003 Goldschmidtlki, et al. 

32 6,595,430 07-22-2003 Shah 

33 6,598,056 07-22-2003 Hull, et al. 

34 6,619,555 09-16-2003 Rosen 

35 6,622,097 09-16-2003 Hunter 

36 6,622,115 09-16-2003 Brown, et al. 

37 6,622,925 09-23-2003 Carner, et al. 

38 6,622,926 09-23-2003 Sartain, et al. 

39 6,628,997 09-30-2003 Fox, et al. 

40 6,633,823 10-14-2003 Bartone, et al. 

41 6,643,567 11-04-2003 Kolk et al. 

42 6,671,586 12-30-2003 Davis, et al. 
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44 6,726,113 04-27-2004 Guo 

45 6,731,992 05-04-2004 Ziegler 

46 6,734,806 05-11-2004 Cratsley 
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48 6,785,592 08-31-2004 Smith 

49 6,785,630 08-31-2004 Kolk 

50 6,789,739 09-14-2004 Rosen 

51 6,853,959 02-08-2005 Ikeda, et al. 

52 6,868,293 03-15-2005 Schurr 

53 6,868,319 03-15-2005 Kipersztok, et al. 

54 6,882,712 04-19-2005 Iggulden, et al. 

55 6,889,908 05-10-2005 Crippen, et al. 

56 6,891,838 10-10-2005 Petite, et al. 

57 6,912,429 06-2005 Bilger 

58 6,991,029 01-31-2006 Orfield, et al. 
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60 7,031,880 04-18-2006 Seem, et al. 
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62 7,061,393 06-2006 Buckingham et al. 
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80 2005/0288822 Al 12-29-2005 Rayburn 
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89 2010/0156608 Al 06-2010 Bae et al. 
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91 ARENS, et al., "How Ambient Intelligence Will Improve Habitability and Energy Efficiency in Buildings", 
2005, research paper, Center for the Built Environment, Controls and Information Technology 
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94 Cooper Power Systems Web Page 
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100 
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Study of Energy Efficiency in Buildings, Pacific Grove. CA, August 13-18, 2006 

101 LIN, et al., "Multi-Sensor Single-Actuator Control of HVAC Systems", 2002 

102 PIER, Southern California Edison, Demand Responsive Control of Air Conditioning via Programmable 
Communicating Thermostats Draft Report 

103 Proliphix Thermostat Brochure 

104 WANG, et al., "Opportunities to Save Energy and Improve Comfort by Using Wireless Sensor Networks 
in Buildings," (2003), Center for Environmental Design Research 
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EFS ID: 9789763 

Application Number: 12788246 

International Application Number: 

Confirmation Number: 6239 

Title of Invention: 
SYSTEM AND METHOD FOR USING A MOBILE ELECTRONIC DEVICE TO 
OPTIMIZE AN ENERGY MANAGEMENT SYSTEM 

First Named Inventor/Applicant Name: John Douglas Steinberg 

Customer Number: 20995 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Docket No.: EFACT.012A Customer No. 20,995 

Applicant 

App. No 

Filed 

INFORMATION DISCLOSURE STATEMENT 

John Douglas Steinberg 

12/788,246 

May 26, 2010 

For SYSTEM AND METHOD FOR USING A 
MOBILE ELECTRONIC DEVICE TO OPTIMIZE 
AN ENERGY MANAGEMENT SYSTEM 

Examiner Unknown 

Art Unit • 3744 

Conf No. : 6239 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Enclosed for filing in the above-identified application is a PTO/SB/08 Equivalent 

listing one hundred five (105) references, of which fifteen (15) are enclosed/submitted. 

This Information Disclosure Statement is being filed before the receipt of a first 

Office Action on the merits, and presumably no fee is required. If a first Office Action 

on the merits was mailed before the mailing date of this Statement, the Commissioner 

is authorized to charge the fee set forth in 37 C.F.R. § 1.17(p) to Deposit Account No. 
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KNOBBE, MARTENS, OLSON & BEAR, LLP 

Dated:  1 — — 2-o C (  By:  CIA-

10978122:ad 
033011 

o, 
John R. King 
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The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
Public Records, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to 
publication, such status information is confidential and may only be obtained by applicant using the private side of 
PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 

Ex. 1007.0190



INFORMATION DISCLOSURE 

STATEMENT BY APPLICANT 

Application No. 12/788246 

Filing Date 05-26-2010 

First Named Inventor Steinberg, John Douglas 

Art Unit 3744 

(Multiple sheets used when necessary) Examiner 

SHEET 1 OF 1 Attorney Docket No. EFACT.012A 

U.S. PATENT DOCUMENTS 

Examiner 
Initials 

Cite 
No. 

Document Number 
Number - Kind Code (if known) 

Example: 1,234,567 B1 

Publication Date 
MM-DD-YYYY Name of Patentee or Applicant 

Pages, Columns, Lines Where 
Relevant Passages or Relevant 

Figures Appear 

1 7,356,384 04-2008 Gull, et al. 

2 7,784,704 08-31-2010 Hailer 

3 7,848,900 12-07-2010 Steinberg, John Douglas et al. 

4 7,894,943 02-22-2011 Sloup et al. 

5 2004/0176880 09-09-2004 Obradovich, et al. 

6 2006/0214014 09-28-2006 Bash, et al. 

7 2007/0045431 03-03-2007 Chapman, et al. 

8 2009/0240381 09-2009 Lane 

9 2009/0281667 11-2009 Masui, et al. 

10 2010/0019052 01-2010 Yip 

11 2010/0070086 03-2010 Harrod, et al. 

12 2010/0070089 03-2010 Harrod, et al. 

13 2010/0070093 03-2010 Harrod, et al. 

14 2010/0211224 08-2010 Keeling, et al. 

15 2010/0235004 09-2010 Thind 

16 2010/0289643 11-2010 Trundle, et al. 

17 2011/0031323 02-2011 Nold, et al. 

NON PATENT LITERATURE DOCUMENTS 

Examiner 
Initials 

Cite 
No. 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 
item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue 

number(s), publisher, city and/or country where published. 
T1

18 Bourhan, et al., "Cynamic model of an HVAC system for control analysis", Elsevier 2004 

19 Emerson Climate Technologies, "Network Thermostat for E2 Building Controller Installation and 
Operation Manual", 2007 

20 Johnson Controls, "T600HCx-3 Single-Stage Thermostats", 2006 

12636201:ad 
012412 

Examiner Signature Date Considered 

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not 
in conformance and not considered. Include copy of this form with next communication to applicant. 

T1 - Place a check mark in this area when an English language Translation is attached. 

Ex. 1007.0191



Electronic Acknowledgement Receipt 

EFS ID: 11911067 

Application Number: 12788246 

International Application Number: 

Confirmation Number: 6239 

Title of Invention: 
SYSTEM AND METHOD FOR USING A MOBILE ELECTRONIC DEVICE TO 
OPTIMIZE AN ENERGY MANAGEMENT SYSTEM 

First Named Inventor/Applicant Name: John Douglas Steinberg 

Customer Number: 20995 

Filer: John R. King/Sabrina Jacob 

Filer Authorized By: John R. King 

Attorney Docket Number: EFACT.012A 

Receipt Date: 24-JAN-2012 

Filing Date: 26-MAY-2010 

Time Stamp: 18:04:01 

Application Type: Utility under 35 USC 111(a) 

Payment information: 

Submitted with Payment no 

File Listing: 

Document 
Number 

Document Description File Name 
File Size(Bytes)/ 
Message Digest 

Multi 
Part /.zip 

Pages 
(if appl.) 

1 EFACT-012A_ids.pdf 

97516 

yes 2 
92673d5401080e89da3131631284bec7f98 

02fb4 

Ex. 1007.0192



Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 1 

Information Disclosure Statement (IDS) Form (5B08) 2 2 

Warnings: 

Information: 

2 Non Patent Literature EFACT-012A_REF18.pdf 

677648 

no 17 
2bc6Ocb14fla106e6a05d68d5fce3090d6b6 

lfe5a 

Warnings: 

Information: 

3 Non Patent Literature EFACT-012A_REF19.pdf 

1466752 

no 24 
c77616c2a98ceca76ebbccda32633a3bc56 

6cff5 

Warnings: 

Information: 

4 Non Patent Literature EFACT-012A_REF20.pdf 

809133 

no 16 
4ba77e3c868015560dbfla5536a6a3e9a6aa 

c27ba 

Warnings: 

Information: 

Total Files Size (in bytes): 3051049 

This Acknowledgement Receipt evidences receipt 
characterized by the applicant, and including page 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 

on the noted date by the USPTO 
counts, where applicable. 

includes the necessary components 
1.54) will be issued in due 
date of the application. 

35 U.S.C. 371 

of the indicated documents, 
It serves as evidence of receipt similar to a 

for a filing date (see 37 CFR 
course and the date shown on this 

is compliant with the conditions of 35 
acceptance of the application as a 

Filing Receipt, in due course. 

includes the necessary components for 
of the International Application Number 

subject to prescriptions concerning 
establish the international filing date of 

If a new application is being filed and the application 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 
Acknowledgement Receipt will establish the filing 

National Stage of an International Application under 
If a timely submission to enter the national stage of an international application 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating 
national stage submission under 35 U.S.C. 371 will be issued in addition to the 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, 
national security, and the date shown on this Acknowledgement Receipt will 
the application. 

Ex. 1007.0193



Docket No.: EFACT.012A Customer No. 20,995 

INFORMATION DISCLOSURE STATEMENT 

Applicant John Douglas Steinberg 
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Examiner Unknown 

Art Unit •• 3744 

Conf No. •▪ 6239 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 
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listing twenty (20) references, of which three (3) are enclosed/submitted. 

This Information Disclosure Statement is being filed before the receipt of a first 
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KNOBBE, MARTENS, OLSON & BEAR, LLP 

Dated: Zof 
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The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

jayna.cartee@knobbe.com 
efiling@knobbe.com 

PTOL-90A (Rev. 04/07) 

Ex. 1007.0195



Application No. 
12/788,246 

Applicant(s) 
STEINBERG, JOHN DOUGLAS 

Office Action Summary Examiner Art Unit AIA (First Inventor to File) 

MARC NORMAN 3744 Status 

No 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will , by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
1)Z Responsive to communication(s) filed on 26 May 2010. 

❑ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on 

2a)O This action is FINAL. 2b)Z This action is non-final. 
3)O An election was made by the applicant in response to a restriction requirement set forth during the interview on 

; the restriction requirement and election have been incorporated into this action. 
4)O Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

5)E1 Claim(s) 1-22 is/are pending in the application. 
5a) Of the above claim(s) is/are withdrawn from consideration. 

6)O Claim(s) is/are allowed. 

7)E1 Claim(s) 1-22 is/are rejected. 
8)O Claim(s) is/are objected to. 
9)O Claim(s) are subject to restriction and/or election requirement. 

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

httpliwwwusptagovipatents/init events/pphlindex.jsp or send an inquiry to PPI-lteedback@usptaaov.

Application Papers 
10)O The specification is objected to by the Examiner. 
11)O The drawing(s) filed on is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

Priority under 35 U.S.C. § 119 
12)O Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
Certified copies: 

a)O All b)O Some * c)O None of the: 
1.0 Certified copies of the priority documents have been received. 
2.O Certified copies of the priority documents have been received in Application No. . 
3.O Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

Interim copies: 
a)O All b)O Some c)O None of the: Interim copies of the priority documents have been received. 

Attachment(s) 

1) Z Notice of References Cited (PTO-892) 

2) Z Information Disclosure Statement(s) (PTO/SIB/08) 
Paper No(s)/Mail Date 4/1/11; 1/24/12. 

3) ❑ Interview Summary (PTO-413) 

Paper No(s)/Mail Date. 

4) ❑ Other: 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 03-13) Office Action Summary Part of Paper No./Mail Date 20130429 
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Application/Control Number: 12/788,246 Page 2 

Art Unit: 3744 

DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 

(1966), that are applied for establishing a background for determining obviousness under 35 

U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 
2. Ascertaining the differences between the prior art and the claims at issue. 
3. Resolving the level of ordinary skill in the pertinent art. 
4. Considering objective evidence present in the application indicating obviousness 

or nonobviousness. 

Claims 1-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lee et al. 

(US 20110202181 Al) in view of Oswald (US 8,386,082 B2). 

As per claims 1 and 12, Lee et al. disclose a method/system for varying temperature 

setpoints for an HVAC system comprising determining the geographic location of a mobile 

electronic device that is connected to a network (step 606); associating said mobile electronic 

device to a structure having a known geographic location that contains one or more networked 

climate control devices (determining proximity to the building 102 (paragraph 0026, lines 23-

24); and adjusting the temperature setpoint on said controller for an HVAC system for said 

structure based upon the proximity of the user to the building (paragraph 0026, lines 22-24) (see 

Ex. 1007.0197



Application/Control Number: 12/788,246 Page 3 

Art Unit: 3744 

generally Figures 1 and 6, and paragraphs 0026 and 0053-0059). While Lee et al. teach 

controlling the HVAC system based on user proximity, they do not specifically teach said 

proximity being occupancy. However, control of an HVAC system based on determined 

occupancy is known in the art as taught by Oswald (see Abstract; column 3, lines 7-15; etc.). It 

would have been obvious to one of ordinary skill in the art at the time the invention was made to 

similarly control the system of Lee et al. based on occupancy for the similar purpose of saving 

energy when the home is unoccupied (Abstract, lines 1-4). 

As per claims 2 and 13, Lee et al. teach the mobile device being a phone (paragraph 

0026, lines 11, 14). 

As per claims 3 and 14, Lee et al. teach the mobile device being a PDA (paragraph 0026, 

line 12). 

As per claims 4 and 15, Lee et al. teach the mobile device being connected to the internet 

126 (Figure 1; paragraph 0020, line 10). 

As per claims 5 and 16, Lee et al. teach using a Global Positioning System (paragraph 

0026, lines 11-12). 

As per claims 6 and 17, official notice is taken that determining GPS position based on 

distances with antennas is simply the typical way that GPS systems operate. 

As per claims 7 and 18, Lee et al. teach the mobile device 132 communicating with 

remote server 128 (Figure 1). 

As per claims 8 and 19, Lee et al. teach the setpoints being logged to a database (i.e., 

climate control profile associated with the user (paragraph 0027)). 
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Application/Control Number: 12/788,246 Page 4 

Art Unit: 3744 

As per claims 9 and 20, Lee et al. teach the various controls being initiated/controlled by 

a remote computer (Master Controller 128). 

As per claims 10 and 21, lee et al. teach the system operating automatically (based on the 

climate control profile — steps 610 & 612). 

As per claims 11 and 22, Lee et al. do not specifically prompting the user to confirm 

occupancy. However, user confirmation for automatic controls is considered a common routine 

control expedient that would have been obvious to one of ordinary skill in the art to apply to the 

system of Lee et al. for the general purpose of assuring the sensed conditions are accurate before 

changing the control settings. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to MARC NORMAN whose telephone number is (571)272-4812. 

The examiner can normally be reached on Mon.-Fri., 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Cheryl Tyler can be reached on 571-272-4834. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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Application/Control Number: 12/788,246 Page 5 

Art Unit: 3744 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Marc E. Norman/ 
Primary Examiner, Art Unit 3744 

Ex. 1007.0200



Notice of References Cited 

Application/Control No. 

12/788,246 

Applicant(s)/Patent Under 
Reexamination 
STEINBERG, JOHN DOUGLAS 

Examiner 

MARC NORMAN 

Art Unit 

3744 
Page 1 of 1

U.S. PATENT DOCUMENTS 

* Document Number 
Country Code-Number-Kind Code 

Date 
MM-YYYY Name Classification 

* 
A US-8,386,082 B2 02-2013 Oswald, James Ian 700/276 

* 
B US-2011/0202181 Al 08-2011 LEE et al. 700/276 

C US-

D US-

E US-

F US-

G US-

H US-

I US-

j US-

K US-

L US-

M US-

FOREIGN PATENT DOCUMENTS 

* Document Number 
Country Code-Number-Kind Code 

Date 
MM-YYYY 

 Country Name Classification

N 

O 

P 

Q 

R 

S 

T 

NON-PATENT DOCUMENTS 
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

U 

V 

W 

X 

*A copy of th's reference is not being furnished with this Office action. (See MPEP § 707.05(a).) 
Dates in MM YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20130429 

Ex. 1007.0201



date received: 1/24/12 

INFORMATION DISCLOSURE 

STATEMENT BY APPLICANT 

Application No. 12/788246 

Filing Date 05-26-2010 

First Named Inventor Steinberg, John Douglas 

Art Unit 3744 

(Multiple sheets used when necessary) Examiner 

SHEET 1 OF 1 Attorney Docket No. EFACT.012A 

U.S. PATENT DOCUMENTS 

Examiner 
Initials 

Cite 
No. 

Document Number 
Number - Kind Code (if known) 

Example: 1,234,567 B1 

Publication Date 
MM-DD-YYYY Name of Patentee or Applicant 

Pages, Columns, Lines Where 
Relevant Passages or Relevant 

Figures Appear 

1 7,356,384 04-2008 Gull, et al. 

2 7,784,704 08-31-2010 Hailer 

3 7,848,900 12-07-2010 Steinberg, John Douglas et al. 

4 7,894,943 02-22-2011 Sloup et al. 

5 2004/0176880 09-09-2004 Obradovich, et al. 

6 2006/0214014 09-28-2006 Bash, et al. 

7 2007/0045431 03-03-2007 Chapman, et al. 

8 2009/0240381 09-2009 Lane 

9 2009/0281667 11-2009 Masui, et al. 

10 2010/0019052 01-2010 Yip 

11 2010/0070086 03-2010 Harrod, et al. 

12 2010/0070089 03-2010 Harrod, et al. 

13 2010/0070093 03-2010 Harrod, et al. 

14 2010/0211224 08-2010 Keeling, et al. 

15 2010/0235004 09-2010 Thind 

16 2010/0289643 11-2010 Trundle, et al. 

17 2011/0031323 02-2011 Nold, et al. 

NON PATENT LITERATURE DOCUMENTS 

Examiner 
Initials 

Cite 
No. 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 
item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue 

number(s), publisher, city and/or country where published. 
T1

18 Bourhan, et al., "Cynamic model of an HVAC system for control analysis", Elsevier 2004 

19 Emerson Climate Technologies, "Network Thermostat for E2 Building Controller Installation and 
Operation Manual", 2007 

20 Johnson Controls, "T600HCx-3 Single-Stage Thermostats", 2006 

12636201:ad 
012412 

Examiner Signature /Marc Norman/ Date Considered 04/29/2013 

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not 
in conformance and not considered. Include copy of this form with next communication to applicant. 

- Place a chedittat1R pig @n S RE LINED THROUGH. /MN/ 

Ex. 1007.0202



Page 1 of 1 

° UNIIED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

BIB DATA SHEET 
CONFIRMATION NO. 6239 

SERIAL NUMBER 

12/788,246 

FILING or 371(c) 
DATE 

05/26/2010 

RULE 

CLASS 

236 

GROUP ART UNIT 

3744 

ATTORNEY DOCKET 
NO. 

EFACT.012A 

APPLICANTS 
John Douglas Steinberg, Millbrae, CA; 

** CONTINUING DATA ************************* 

** FOREIGN APPLICATIONS ************************* 

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** ** SMALL ENTITY ** 
06/07/2010 

Foreign Priority claimed U Yes V No 

35 USC 119(a-d) conditions met U Yes V No 

Verified and /MARC E NORMAN/ 

1] Y?c= ce 

STATE OR 
COUNTRY 

CA 

SHEETS 
DRAWINGS 

47 

TOTAL 
CLAIMS 

22 

INDEPENDENT 
CLAIMS 

2 Acknowledged Examiner's Signature Initials 

ADDRESS 

KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 
IRVINE, CA 92614 
UNITED STATES 

TITLE 

SYSTEM AND METHOD FOR USING A MOBILE ELECTRONIC DEVICE TO OPTIMIZE AN ENERGY 
MANAGEMENT SYSTEM 

FILING FEE 
RECEIVED 

579 

FEES: Authority has been given in Paper 

No. to charge/credit DEPOSIT ACCOUNT 

0 All Fees 

0 1.16 Fees (Filing) 

0 1.17 Fees (Processing Ext. of time)

0 1.18 Fees (Issue) No. for following: 

0 Other 

0 Credit 

BIB (Rev. 05/07). 

Ex. 1007.0203



il l 

Index 

0 l ill 

of 

0 

Claims 

I I HMI ll 

Application/Control No. 

12788246 

Applicant(s)/Patent Under 
Reexamination 

STEINBERG, JOHN DOUGLAS 

Examiner 

MARC NORMAN 

Art Unit 

3744 

I Rejected 

= Allowed 

- Cancelled 

÷ Restricted 

N Non-Elected 

I Interference 

A Appeal 

0 Objected 

• Claims renumbered in the same order as presented by applicant • CPA • T.D. • R.1.47 

CLAIM DATE 

Final Original 04/29/2013 

1 V 

2 V 

3 V 

4 V 

5 V 

6 V 

7 V 

8 V 

9 V 

10 V 

11 V 

12 V 

13 V 

14 V 

15 V 

16 V 

17 V 

18 V 

19 V 

20 V 

21 V 

22 V 

U.S. Patent and Trademark Office Part of Paper No. : 20130429 

Ex. 1007.0204



il l 

Search 

0 l ill 0 

Notes 

I l l El 

Application/Control No. 

12788246 

Applicant(s)/Patent Under 
Reexamination 

STEINBERG, JOHN DOUGLAS 

Examiner 

MARC NORMAN 

Art Unit 

3744 

CPC- SEARCHED 

Symbol Date Examiner 

CPC COMBINATION SETS - SEARCHED 

Symbol Date Examiner 

US CLASSIFICATION SEARCHED 

Class Subclass Date Examiner 
236 1C, 51 4/29/13 MN 
165 237 4/29/13 MN 
700 276 4/29/13 MN 
342 357.25, 357.52 4/29/13 MN 

SEARCH NOTES 

Search Notes Date Examiner 

INTERFERENCE SEARCH 

US Class/ 
CPC Symbol 

US Subclass / CPC Group Date Examiner 

U.S. Patent and Trademark Office Part of Paper No. . 20130429 

Ex. 1007.0205



date received: 4/1/11 AN/

PTO/SB/08 Equivalent 

INFORMATION DISCLOSURE 

STATEMENT BY APPLICANT 

Application No. 12/788246 

Filing Date 05-26-2010 

First Named Inventor Steinberg, John Douglas 

Art Unit 3744 

(Multiple sheets used when necessary) Examiner Unknown 

SHEET 1 OF 5 Attorney Docket No. EFACT.012A 

U.S. PATENT DOCUMENTS 

Examiner 
Initials 

Cite 
No. 

Document Number 
Number- Kind Code (if known) 

Example: 1,234,567 B1 

Publication Date 
MM-DD-YYYY Name of Patentee or Applicant 

Pages, Columns, Lines Where 
Relevant Passages or Relevant 

Figures Appear 

1 4,136,732 01-1979 Demaray et al. 

2 4,341,345 07-1982 Hammer et al. 

3 4,403,644 09-13-1983 Hebert 

4 4,655,279 04-1987 Harmon 

5 4,674,027 06-16-1987 Beckey 

6 5,244,146 09-1993 Jefferson et al. 

7 5,270,952 12-1993 Adams et al. 

8 5,314,004 05-1994 Strand et al. 

9 5,462,225 10-1995 Massara et al. 

10 5,544,036 08-1996 Brown et al. 

11 5,555,927 09-1996 Shah 

12 5,572,438 11-05-1996 Ehlers, et al. 

13 5,682,949 11-04-1997 Ratcliffe et al. 

14 5,717,609 02-10-1998 Packa, et al. 

15 5,818,347 10-06-1998 Dolan et al. 

16 5,977,964 11-1999 Williams et al. 

17 6,145,751 11-14-2000 Ahmed 

18 6,178,362 01-23-2001 Woolard, et al. 

19 6,260,765 07-2001 Natale et al. 

20 6,351,693 02-26-2002 Monie 

21 6,400,996 06-04-2002 Hoffberg, et al. 

22 6,437,692 08-20-2002 Petite, et al. 

23 6,478,233 11-12-2002 Shah 

24 6,480,803 11-12-2002 Pierret, et al. 

25 6,483,906 11-19-2002 Lggulden, et al. 

26 6,536,675 03-25-2003 Pesko, et al. 

27 6,542,076 04-01-2003 Joao 

28 6,549,130 04-15-2003 Joao 

29 6,574,537 06-02-2003 Kipersztok, et al. 

Examiner Signature /Marc Norman! Date Considered 04/29/201

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not 
in conformance and not considered. Include copy of this form with next communication to applicant. 

T' - Place a the atta IMN/ 

Ex. 1007.0206



PTO/SB/08 Equivalent 

INFORMATION DISCLOSURE 

STATEMENT BY APPLICANT 

Application No. 12/788246 

Filing Date 05-26-2010 

First Named Inventor Steinberg, John Douglas 

Art Unit 3744 

(Multiple sheets used when necessary) Examiner Unknown 

SHEET 2 OF 5 Attorney Docket No. EFACT.012A 

U.S. PATENT DOCUMENTS 

Examiner 
Initials 

Cite 
No. 

Document Number 
Number - Kind Code (if known) 

Example: 1,234,567 B1 

Publication Date 
MM-DD-YYYY Name of Patentee or Applicant 

Pages, Columns, Lines Where 
Relevant Passages or Relevant 

Figures Appear 

30 6,580,950 06-17-2003 Johnson 

31 6,594,825 07-15-2003 Goldschmidtlki, et al. 

32 6,595,430 07-22-2003 Shah 

33 6,598,056 07-22-2003 Hull, et al. 

34 6,619,555 09-16-2003 Rosen 

35 6,622,097 09-16-2003 Hunter 

36 6,622,115 09-16-2003 Brown, et al. 

37 6,622,925 09-23-2003 Carner, et al. 

38 6,622,926 09-23-2003 Sartain, et al. 

39 6,628,997 09-30-2003 Fox, et al. 

40 6,633,823 10-14-2003 Bartone, et al. 

41 6,643,567 11-04-2003 Kolk et al. 

42 6,671,586 12-30-2003 Davis, et al. 

43 6,695,218 02-24-2004 Fleckenstein 

44 6,726,113 04-27-2004 Guo 

45 6,731,992 05-04-2004 Ziegler 

46 6,734,806 05-11-2004 Cratsley 

47 6,772,052 08-03-2004 Amundsen 

48 6,785,592 08-31-2004 Smith 

49 6,785,630 08-31-2004 Kolk 

50 6,789,739 09-14-2004 Rosen 

51 6,853,959 02-08-2005 Ikeda, et al. 

52 6,868,293 03-15-2005 Schurr 

53 6,868,319 03-15-2005 Kipersztok, et al. 

54 6,882,712 04-19-2005 Iggulden, et al. 

55 6,889,908 05-10-2005 Crippen, et al. 

56 6,891,838 10-10-2005 Petite, et al. 

57 6,912,429 06-2005 Bilger 

58 6,991,029 01-31-2006 Orfield, et al. 

Examiner Signature /Marc Norman' Date Considered 04/29/2013 

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not 
in conformance and not considered. Include copy of this form with next communication to applicant. 

Z- 1•1 T1 - Place a the h atta   N/ 

Ex. 1007.0207



T1 - Place a ch 

PTO/SE/08 Equivalent 

INFORMATION DISCLOSURE 

STATEMENT BY APPLICANT 

Application No. 12/788246

Filing Date 05-26-2010 

First Named Inventor Steinberg, John Douglas 

Art Unit 3744 

(Multiple sheets used when necessary) Examiner Unknown 

SHEET 3 OF 5 Attorney Docket No. EFACT.012A 

U.S. PATENT DOCUMENTS 

Examiner 
Initials 

Cite 
No. 

Document Number 
Number- Kind Code (if known) 

Example: 1,234,567 B1 

Publication Date MM-DD-YYYY Name of Patentee or Applicant 
Pages, Columns, Lines Where 
Relevant Passages or Relevant 

Figures Appear 

59 7,009,493 03-07-2006 Howard 

60 7,031,880 04-18-2006 Seem, et al. 

61 7,039,532 05-02-2006 Hunter 

62 7,061,393 06-2006 Buckingham et al. 

63 7,089,088 08-08-2006 Terry, et al. 

64 7,130,719 10-31-2006 Ehlers, et al. 

65 7,130,832 10-31-2006 Bannai, et al. 

66 7,167,079 01-23-2007 Smyth, et al. 

67 7,187,986 03-06-2007 Johnson, et al. 

68 7,205,892 04-17-2007 Luebke, et al. 

69 7,215,746 05-08-2007 Iggulden, et al. 

70 7,216,015 05-08-2007 Poth 

71 7,231,424 06-11-2007 Bodin, et al. 

72 7,232,075 06-19-2007 Rosen 

73 7,242,988 07-2007 Hoffberg et al. 

74 7,260,823 08-2007 Schlack et al. 

75 7,483,964 01-2009 Jackson et al. 

76 7,644,869 01-2010 Hoglund et al. 

77 H2176 12-2006 Meyer et al. 

78 2003/0040934 Al 02-27-2003 Skidmore, et al. 

79 2005/0222889 Al 10-06-2005 Lai, et al. 

80 2005/0288822 Al 12-29-2005 Rayburn 

81 2006/0045105 Al 03-2006 Dobosz et al. 

82 2007/0043477 Al 02-22-2007 Elhers, et al. 

83 2007/0146126 Al 06-2007 Wang 

84 2008/0083234 Al 04-10-2008 Krebs et al. 

85 2008/0281472 Al 11-2008 Podgorny et al. 

86 2009/0052859 A 1 02-2009 Greenberger et al. 

87 2009/0099699 Al 04-16-2009 Steinberg et al. 

Examiner Signature /Marc Norman/ Date Considered 04/29/2013 

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not 
in conformance and not considered. Include copy of this form with next communication to applicant. 

eal nira k rth WArh,g;I nggN.,%[;1W-Ra46 tggU taVWERE LINED THROUGH / MN/ 

Ex. 1007.0208



PTO/SB/08 Equivalent 

INFORMATION DISCLOSURE 

STATEMENT BY APPLICANT 

Application No. 12/788246 

Filing Date 05-26-2010 

First Named Inventor Steinberg, John Douglas 

Art Unit 3744 

(Multiple sheets used when necessary) Examiner Unknown 

SHEET 4 OF 5 Attorney Docket No. EFACT.012A 

U.S. PATENT DOCUMENTS 

Examiner 
Initials 

Cite 
No. 

Document Number 
Number- Kind Code (if known) 

Example: 1,234,567 B1 

Publication Date 
MM-DD-YYYY Name of Patentee or Applicant 

Pages, Columns, Lines Where 
Relevant Passages or Relevant 

Figures Appear 

88 2009/0125151 Al 05-14-2009 Steinberg et al. 

89 2010/0156608 Al 06-2010 Bae et al. 

90 2010/0162285 Al 06-2010 Cohen et al. 

NON PATENT LITERATURE DOCUMENTS 

Examiner 
Initials 

Cite 
No. 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 

item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue
number(s), publisher, city and/or country where published. 

T1

91 ARENS, et al., "How Ambient Intelligence Will Improve Habitability and Energy Efficiency in Buildings", 
2005, research paper, Center for the Built Environment, Controls and Information Technology 

n Ilya O,41,A,e6c CutiaCtat 

93 Gemtrall Wircleso Thermostat ereohuro 

(14 Qg  pg,,,par sl y,. \A/ch Dag.= 

QC Eriornoo Wob Page 

96 Enciwioo Wobeito 

(i7 L.G.,.../ ..ii Drnornmmnhla Tharmnefat Chninar'e (ii iirip www hnruzywAll rnm/yniirhnmP 

98 Honeywell, "W7600/W7620 Controller Reference Manual, HW0021207, October, 1992 

99 JOHNSON CONTROLS, Touch4 building automation system brochure, 2007 

100 
KILICOTTE, et al., "Dynamic Controls for Energy Efficiency and Demand Response: Framework 
Concepts and a New Construction Study Case in New York", Proceedings of the 2006 ACEEE Summer 
Study of Energy Efficiency in Buildings, Pacific Grove. CA, August 13-18, 2006 

101 LIN, et al., "Multi-Sensor Single-Actuator Control of HVAC Systems", 2002 

G'ICfi, iforniz Edloon, ' f Air Conditioning ' P la'e 102 
Communicating Thermostats Draft Report 

104 WANG, et al., "Opportunities to Save Energy and Improve Comfort by Using Wireless Sensor Networks 
in Buildings," (2003), Center for Environmental Design Research 

Examiner Signature /Marc Norman" Date Considered 04/29/2013 

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not 
in conformance and not considered. Include copy of this form with next communication to applicant. 

- Place a ch e&-ncakiggD AftaElPag gigtaWhERE LINED THROUGH N/ 

Ex. 1007.0209



PTO/SB/08 Equivalent 

INFORMATION DISCLOSURE 

STATEMENT BY APPLICANT 

Application No. 12/788246 

Filing Date 05-26-2010 

First Named Inventor Steinberg, John Douglas 

Art Unit 3744 

(Multiple sheets used when necessary) Examiner Unknown 

SHEET 5 OF 5 Attorney Docket No. EFACT.012A 

NON PATENT LITERATURE DOCUMENTS 

Examiner 
Initials 

Cite 
No. 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 
item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue 

number(s), publisher, city and/or country where published. 
T1

105 WETTER, et al., A comparison of deterministic and probabilistic optimization algorithms for nonsmooth 
simulation-based optimization., Building and Environment 39, 2004, Pages 989-999 

10978019:ad 
033011 

Note: Lined through references not considered because no associated 

date provided. gAW

Examiner Signature /Marc Norman/ Date Considered 04/29/2013 

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not 
in conformance and not considered. Include copy of this form with next communication to applicant. 

*an T1 - Place a ch k h a a MN/ 

Ex. 1007.0210



UNITED STA I ES PA PENT AND TRADEMARK OFFICE 

Nr o 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

12/788,246 05/26/2010 

20995 7590 06/14/2013 

KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOUR 'TENTH FLOOR 
IRVINE, CA 92614 

John Douglas Steinberg EFACT.012A 6239 

EXAMINER 

NORMAN, MARC E 

ART UNIT PAPER NUMBER 

3744 

NOTIFICATION DATE DELIVERY MODE 

06/14/2013 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

jayna.cartee@knobbe.com 
efiling@knobbe.com 

PTOL-90A (Rev. 04/07) 

Ex. 1007.0211



Applicant-Initiated Interview Summary 

Application No. 

12/788,246 

Applicant(s) 

STEINBERG, JOHN 
DOUGLAS 

Examiner 

MARC NORMAN 

Art Unit 

3744 

All participants (applicant, applicant's representative, PTO personnel): 

(1) MARC NORMAN. 

(2) John King. 
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A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
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37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
— Application Number (Series Code and Serial Number) 
— Name of applicant 
— Name of examiner 
— Date of interview 
— Type of interview (telephonic, video-conference, or personal) 
— Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
— An indication whether or not an exhibit was shown or a demonstration conducted 
— An identification of the specific prior art discussed 
— An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

— The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor : John Douglas Steinberg 

App. No. : 12/788,246 

Filed : May 26, 2010 

For : SYSTEM AND METHOD FOR USING 
A MOBILE ELECTRONIC DEVICE TO 
OPTIMIZE AN ENERGY 
MANAGEMENT SYSTEM 

Examiner : Norman, Marc E. 

Art Unit : 3744 

Conf No. : 6239 

RESPONSE TO MAY 10, 2013 OFFICE ACTION 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

In response to the Office Action mailed May 10, 2013, Applicant respectfully 

submits the following amendments and comments. 

Amendments to the Claims are reflected in the listing of claims which begins 

on page 2 of this paper. 

Summary of Interview begins on page 6 of this paper. 

Remarks/Arguments begin on page 7 of this paper. 
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Application No.: 12/788,246 
Filing Date: May 26, 2010 

AMENDMENTS TO THE CLAIMS 

Please amend Claims 1, 12, and 19-22 as indicated below. 

1. (Currently Amended) A method for varying temperature setpoints for an 

HVAC system comprising: 

accessing stored data comprising a plurality of internal temperature 

measurements taken within a structure and a plurality of outside temperature 

measurements relating to temperatures outside the structure; 

using the stored data to predict a rate of change of temperatures inside 

the structure in response to at least changes in the outside temperatures; 

determining with one or more computer processors,  the geographic 

location of a mobile electronic device that is connected to a network; 

associating said mobile electronic device to a structure having a known 

geographic location that contains one or more networked climate control devices; 

determining with one or more computer processors, whether the location 

of said mobile electronic device indicates occupancy of said structure by a 

person associated with said mobile electronic device; 

using historical route data to determine whether a user of the mobile 

electronic device is using a known route to go to said structure; 

using current traffic data to predict a length of time for a user of said 

mobile device to reach said structure from the location of said mobile device;  and 

adjusting with one or more computer processors, the temperature setpoint 

on said controller for an HVAC system for said structure based upon said 

predicted length of time for a user of the mobile device to reach said structure, 

said predicted rate of change of temperatures inside said structure, and whether 

or not said structure is deemed to be occupied. 

2. (Original) A method as in claim 1 in which said mobile electronic device is 

a telephone. 

-2-
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3. (Original) A method as in claim 1 in which said networked mobile 

electronic device is a personal digital assistant. 

4. (Original) A method as in claim 1 in which said mobile electronic device is 

connected to the Internet. 

5. (Original) A method as in claim 1 in which the method for determining the 

geographic location of a mobile electronic device is the global positioning system. 

6. (Original) A method as in claim 1 in which the method for determining the 

geographic location of a mobile electronic device is based upon estimation of the 

distance between the mobile electronic device and one or more antennas used to 

receive radio signals from said mobile electronic device. 

7. (Original) A method as in claim 1 in which said mobile electronic device 

communicates with a remote server. 

8. (Original) A method as in claim 1 in which said variation of temperature 

setpoints is logged to a database. 

9. (Original) A method as in claim in 1 in which said variation of temperature 

setpoints is initiated by a remote computer. 

10. (Original) A method as in claim 1 in which said temperature setpoints are 

varied automatically. 

11. (Original) A method as in claim 1 in which an occupant is prompted to 

confirm occupancy prior to adjustment of said temperature setpoint. 

12. (Currently Amended) A system for altering the setpoint on a thermostat 

for space conditioning of a structure comprising: 

at least a database of stored data comprising a plurality of internal 

temperature measurements taken within a structure and a plurality of outside 

temperature measurements relating to temperatures outside the structure; 

-3-
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one or more computer processors configured to use the stored data to 

predict a rate of change of temperatures inside the structure in response to at 

least changes in the outside temperatures; 

at least one said thermostat having at least one temperature setting 

associated with the presence of one or more occupants in said structure, and at 

least one temperature setting associated with the absence of occupants in said 

structure; 

one or more mobile electronic devices having at least a user interface; 

where said mobile electronic devices and said thermostat are connected 

to a network; 

one or more computer processors configured to use historical route data 

to determine whether a user of the mobile electronic device is using a known 

route to go to said structure; 

one or more computer processors configured to use current traffic data to 

predict a length of time for a user of said mobile device to reach said structure 

from the location of said mobile device; and 

where-said-one or more computer processors configured to adjust at least 

one  setpoint on said thermostat is adjusted between said temperature setting 

associated with the presence of one or more occupants in said structure and 

said temperature setting associated with the absence of occupants in said 

structure based upon said predicted length of time for a user of the mobile 

device to reach said structure, said predicted rate of change of temperatures 

inside said structure, and whether or not said structure is deemed to be occupied 

based upon the geographic location of said electronic device. 

13. (Original) A system as in claim 12 in which said mobile electronic device 

is a telephone. 

14. (Original) A system as in claim 12 in which said networked mobile 

electronic device is a personal digital assistant. 

-4-
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15. (Original) A system as in claim 12 in which said mobile electronic device 

is connected to the Internet. 

16. (Original) A system as in claim 12 in which the method for determining 

the geographic location of a mobile electronic device is the global positioning system. 

17. (Original) A system as in claim 12 in which the method for determining 

the geographic location of a mobile electronic device is based upon estimation of the 

distance between the mobile electronic device and one or more antennas used to 

receive radio signals from said mobile electronic device. 

18. (Original) A system as in claim 12 in which said mobile electronic device 

communicates with a remote server. 

19. (Currently Amended) A system as in claim 12 in which said  variation of 

said at least one setpoint temperaturc setpoints is logged to a database. 

20. (Currently Amended) A system as in claim in 12 in which said-variation of 

temperature setpoints said at least one setpoint  is initiated by a remote computer. 

21. (Currently Amended) A system as in claim 12 in which said at least one 

setpoint is said-temperature-setpeints-are-varied automatically. 

22. (Currently Amended) A system as in claim 12 in which an occupant is 

prompted to confirm occupancy prior to adjustment of said temperature said at least 

one setpoint. 
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SUMMARY OF INTERVIEW 

Attendees, Date and Type of Interview 

The interview was conducted on June 11, 2013 and attended by Examiner Marc 

E. Norman, John Steinberg, and John R. King. 

Exhibits and/or Demonstrations 

None. 

Identification of Claims Discussed 

Claim 1. 

Identification of Prior Art Discussed 

U.S. Publication No. 2011/0202181 to Lee, et al. 

U.S. Patent No, 8,386,082 to Oswald. 

Proposed Amendments 

Please see the amendments as set forth above. 

Principal Arguments and Other Matters 

Please see the remarks set forth below. 

Results of Interview 

It was Applicant's understanding that the amendments to the claims 

distinguished the claims from the cited references. It was also Applicant's 

understanding that Examiner Norman would further review the amendments upon 

submission of this response. 

-6-
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REMARKS 

The May 10, 2013 Office Action was based upon pending Claims 1-22. This 

Amendment amends Claims 1, 12, and 19-22. Thus, after entry of this Amendment, 

Claims 1-22 are pending and presented for further consideration. 

INTERVIEW 

Applicant would like to thank Examiner Norman for the interview extended to 

John Steinberg and Applicant's counsel of record, John R. King, on June 11, 2013. 

The interview helped clarify the Examiner's concerns regarding the pending claims. 

REJECTION OF CLAIMS 1-22 UNDER § 103(a) 

Claims 1-22 were rejected under 35 U.S.0 § 103(a) as being unpatentable over 

U.S. Publication No. 2011/0202181 to Lee, et al. (hereinafter "Lee") in view of U.S. 

Patent No, 8,386,082 to Oswald (hereinafter "Oswald"). In this response, Lee and 

Oswald will be referred to both collectively and individually as "the cited references." 

Claim 1 

Amended Claim 1 differs from the cited references for at least the following 

reasons: 

1) using historical route data to using historical route data to determine 

whether a user of the mobile electronic device is using a known route to go 

home; 

2) using current traffic data to predict a length of time for a user of said 

mobile device to reach said structure from the location of said mobile device; and 

3) adjusting a temperature setpoint of the home based on the predicted 

length of time and a predicted, rate of change of inside temperatures. 

These concepts are disclosed by way of example at paragraphs 0107, 0112, and 

0239 of the published application — U.S. Publication No. 2011/0290893 Al. 

-7-

Ex. 1007.0220



Application No.: 12/788,246 
Filing Date: May 26, 2010 

Because the cited references fail to teach these concepts, Applicant respectfully 

submits that amended Claim 1 is in condition for allowance. 

Clams 2-11 

Claims 2-11 depend from Claim 1 and are believed to be patentable for the 

same reasons articulated above with respect to Claim 1, and because of the additional 

features recited therein. 

Clam 12 

Independent Claim 12 is of different scope than the other independent claims 

and Applicant requests the Examiner to separately evaluate the patentability of Claim 

12* in light of the arguments set forth below. 

In particular, amended Claim 12 is directed to a system that comprises at least a 

database of stored data comprising a plurality of internal temperature measurements 

taken within a structure and a plurality of outside temperature measurements relating to 

temperatures outside the structure. 

Claim 12 also comprises one or more computer processors that are configured 

to use the stored data to predict a rate of change of temperatures inside the structure in 

response to at least changes in the outside temperatures. 

In addition, one or more computer processors are configured to use historical 

route data to determine whether a user of the mobile electronic device is using a known 

route to go to said structure. 

Moreover, one or more computer processors are configured to use current traffic 

data to predict a length of time for a user of said mobile device to reach said structure 

from the location of said mobile device. 

Still further, one or more computer processors are configured to adjust at least 

one setpoint on said thermostat based upon said predicted length of time for a user of 

the mobile device to reach said structure, said predicted rate of change of temperatures 
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inside said structure, and whether or not said structure is deemed to be occupied based 

upon the geographic location of said electronic device. 

Claims 13-22 

Claims 13-22 depend from Claim 12 and are believed to be patentable for the 

same reasons articulated above with respect to Claim 12, and because of the additional 

features recited therein. 

OTHER APPLICATIONS OF ASSIGNEE 

Applicant wishes to draw the Examiner's attention to the following applications 

owned by of the present application's assignee: 

Inventors Appl. No. 
Filing 
Date 

Attorney 
Docket No. Title 

Steinberg 
et al. 

60/963,183 
Now Expired 08/03/07 EFACT.003PR 

System And Method For Using A 
Network Of Thermostats As Tool 
To Verify Peak Demand Reduction 

Steinberg 
et al. 

60/944,011 
Now Expired 09/17/07 EFACT.005PR 

System And Method For 
Calculating The Thermal Mass Of 
A Building 

Steinberg 
et al. 

12/183,990 
Now Pat. 
7,908,117 

07/31/08 EFACT.003A 
System And Method For Using A 
Network Of Thermostats As Tool 
To Verify Peak Demand Reduction 

Steinberg 
et al. 

12/183,949 
Now Pat. 
7,908,116 

07/31/08 EFACT.004A 
System And Method For Using A 
Network Of Thermostats As Tool 
To Verify Peak Demand Reduction 

Steinberg 
et al. 

12/211,733 
Now Pat. 
7,848,900 

09/16/08 EFACT.005A 
System And Method For 
Calculating The Thermal Mass Of 
A Building 

Steinberg 
et al. 

12/211,690 
Now Pat. 
8 019 567 , , 

09/16/08 EFACT.006A 
System And Method For 
Evaluating Changes In The 
Efficiency Of An HVAC System 

Steinberg 61/215,816 
Now Expired 05/11/09 EFACT.008PR 

System, Method And Apparatus 
For Dynamically Variable 
Compressor Delay In Thermostat 
To Reduce Energy Consumption 

Steinberg 
et al. 

61/215,657 
Now Expired 05/08/09 EFACT.009PR 

System, Method And Apparatus 
For Just-In-Time Conditioning 
Using A Thermostat 

Steinberg 
et at. 

61/215,999 
Now Expired 05/12/09 . EFACT007PR 

System, Method And Apparatus 
For Identifying Manual Inputs To 
And Adaptive Programming Of A 
Thermostat 
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Inventors Appl. No. 
Filing 
Date 

Attorney 
Docket No. Title 

Cheung 
et al. 

12/498,142 
Now Pat. 
8,010,237 

07/06/09 EFACT.010A 

System And Method For Using 
Ramped Setpoint Temperature 
Variation With Networked 
Thermostats To Improve 
Efficiency 

Steinberg 
12/502,064 
Now Pat. 
8,180,492 

07/13/09 EFACT.011A 

System And Method For Using A 
Networked Electronic Device As
An Occupancy Sensor For An 
Energy Management System 

Steinberg 
et al. 

12/773,690 
Published 

2010/0318227 
05/04/10 EFACT.009A 

System, Method And Apparatus 
For Just-In-Time Conditioning 
Using A Thermostat 

Steinberg 
12/774,580 
Published 

2010/0282857 
05/05/10 EFACT.008A 

System, Method And Apparatus 
For Dynamically Variable
Compressor Delay In Thermostat 
To Reduce Energy Consumption 

Steinberg 
et al. 

12/778,052 
Published 

2010/0308119 
05/11/10 EFACT.007A 

System, Method And Apparatus 
For Identifying Manual Inputs To 
And Adaptive Programming Of A 
Thermostat 

Steinberg 
12/860,821 
Now Pat. 
8,090,477 

08/20/10 EFACT.013A 

System And Method For 
Optimizing Use Of Plug-In Air
Conditioners And Portable 
Heaters 

Steinberg 
et al. 

12/959,225 
Now Pat. 
8,131,497 

12/02/10 EFACT.005C1 
System And Method For 
Calculating The Thermal Mass Of 
A Building 

Steinberg 
et al. 

13/037,162 
Now Pat. 
8,131,506 

02/28/11 EFACT.004C1 
System And Method For Using A 
Network Of Thermostats As Tool 
To Verify Peak Demand Reduction 

Cheung 
et al. 

13/219,381 
Published 

2011/0307103 
08/26/11 EFACT.010C1 

System And Method For Using 
Ramped Setpoint Temperature 
Variation With Networked 
Thermostats To Improve 
Efficiency 

Steinberg 
et al. 

13/230,610 
Now Pat. 
8,423,322 

09/12/11 EFACT.006C1 
System And Method For 
Evaluating Changes In The 
Efficiency Of An HVAC System 

Steinberg 
13/329,117 
Now Pat. 
8,340,826 

12/16/11 EFACT.013C1 

System And Method For 
Optimizing Use Of Plug-In Air
Conditioners And Portable 
Heaters 

Steinberg 
13/470,074 
Published 

2012/0221151 
05/11/12 EFACT.011C1 

System And Method For Using A 
Wireless Device As A Sensor For 
An Energy Management System 
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Inventors Appl. No. 
Filing 
Date 

Attorney 
Docket No. Title 

Steinberg 
et al. 

13/409,729 
Published 

2012/0158350 
03/01/12 EFACT.005C2 

System And Method For 
Calculating The Thermal Mass Of 
A Building 

Steinber 
et al. 

g 
13/409,697 
Now Pat. 
8,412,488 

03/01/12 EFACT.004C2 
System And Method For Using A 
Network Of Thermostats As Tool 
To Verify Peak Demand Reduction 

Hublou 
et al. 13/523,697 06/14/12 EFACT.014A 

System And Method For 
Optimizing Use Of Individual Hvac 
Units In Multi-Unit Chiller-Based 
Systems 

Steinberg 
13/725,447 
Published 

2013/0144445 
12/21/12 EFACT.013C2 

System And Method For 
Optimizing Use Of Plug-In Air
Conditioners And Portable 
Heaters 

Steinberg 
et al. 13/852,577 03/28/13 EFACT.004C3 

System And Method For Using A 
Network Of Thermostats As Tool 
To Verify Peak Demand Reduction 

Steinberg 
et al. 13/858,710 04/08/13 EFACT.005C3 

System And Method For 
Calculating The Thermal Mass Of 
A Building 

Steinberg 
et al. 13/861,189 04/11/13 EFACT.006C2 

System And Method For 
Evaluating Changes In The 
Efficiency Of An HVAC System 

Applicant notes that cited references, office actions, responses and notices of 

allowance currently exist or will exist for the above-referenced matters. Applicant also 

understands that the Examiner has access to sophisticated online Patent Office 

computing systems that provide ready access to the full file histories of these matters 

including, for example, specifications, drawings, pending claims, cited art, office actions, 

responses, declarations, and notices of allowance. 

Rather than submit copies these file histories, Applicant respectfully requests 

that the Examiner continue to review these file histories online for past, current, and 

future information about these matters. 

Also, if the Examiner cannot readily access these file histories, the Applicant 

would be pleased to provide any portion of any of the file histories at any time upon 

specific Examiner request. 
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SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

Submitted concurrently herewith is a Supplemental Information Disclosure 

Statement citing references for consideration. Applicant respectfully requests the 

Examiner to consider the pending claims in connection with these references in order to 

make the references of record. 

NO DISCLAIMERS OR DISAVOWALS 

Although the present communication may include alterations to the application or 

claims, or characterizations of claim scope or referenced art, Applicant is not conceding 

in this application that previously pending claims are not patentable over the cited 

references. Rather, any alterations or characterizations are being made to facilitate 

expeditious prosecution of this application. 

Applicant reserves the right to pursue at a later date any previously pending or 

other broader or narrower claims that capture any subject matter supported by the 

present disclosure, including subject matter found to be specifically disclaimed herein or 

by any prior prosecution. 

Accordingly, reviewers of this or any parent, child or related prosecution history 

shall not reasonably infer that Applicant has made any disclaimers or disavowals of any 

subject matter supported by the present application. 

CONCLUSION 

Applicants have endeavored to address all of the Examiner's concerns as 

expressed in the outstanding Office Action. In light of the above remarks, 

reconsideration and withdrawal of the outstanding rejections is specifically requested. 
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Please charge any additional fees, including any fees for additional extension of 

time, or credit overpayment to Deposit Account No. 11-1410. 

Respectfully submitted, 

KNOBBE, MARTENS, OLSON & BEAR, LLP 

Dated: 7 Zo 13 

15802416 
071513 

By: 
John

4'

R. King 
Registration No. 34,362 
Attorney of Record 
Customer No. 20,995 
(949) 760-0404 
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Docket No.: EFACT.012A Customer No. 20995 

INFORMATION DISCLOSURE STATEMENT 
Inventor John Douglas Steinberg 

App. No. 12/788,246 

Filed • May 26, 2010 

For • SYSTEM AND METHOD FOR USING A MOBILE ELECTRONIC 
DEVICE TO OPTIMIZE AN ENERGY MANAGEMENT SYSTEM 

Examiner • Norman, Marc E. 

Art Unit 3744 

Conf. No. 6239 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

References and Listing 

Submitted herewith in the above-identified application is an Information Disclosure 

Statement listing references for consideration. Copies of any listed foreign and non-patent 

literature references are being submitted. 

Timing of Disclosure 

This Information Disclosure Statement is being filed after receipt of a First Office Action, 

but before the mailing date of a Final Action and before the mailing date of a Notice of 

Allowance. This Statement is accompanied by the fees set forth in 37 C.F.R. 1.17(p). The 

Commissioner is hereby authorized to charge any additional fees which may be required or to 

credit any overpayment to Account No. 11-1410. 

Respectfully submitted, 

KNOBBE, MARTENS, OLSON & BEAR, LLP 

Dated:  7 - - Zn 13  By:  64 A- P -
Jo n R. King 
Registration No. 34,362 
Attorney of Record 
Customer No. 20995 
(949) 760-0404 

15799571:ad 
071513 
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Application No. 12/788246 

Filing Date 05-26-2010 

First Named Inventor Steinberg, John Douglas 

Art Unit 3744 

(Multiple sheets used when necessary) Examiner Norman, Marc E. 

SHEET 1 OF 4 Attorney Docket No. EFACT.012A 

U.S. PATENT DOCUMENTS 

Examiner 
Initials 

Cite 
No. 

Document Number 
Number - Kind Code (if known) 

Example: 1,234,567 B1 

Publication Date 
MM-DD-YYYY Name of Patentee or Applicant 

Pages, Columns, Lines Where 
Relevant Passages or Relevant 

Figures Appear 

1 4,475,685 10-1984 Grimado, et al. 

2 6,115,713 09-05-2000 Pascucci, et al. 

3 6,400,956 06-02-2002 Richton 

4 7,908,116 03-15-2011 Steinberg, John Douglas et al. 

5 7,908,117 03-15-2011 Steinberg, John Douglas et al. 

6 8,010,237 08-30-2011 Cheung, Leo et al. 

7 8,019,567 09-13-2011 Steinberg, John Douglas et al. 

8 8,090,477 01-03-2012 Steinberg, John Douglas 

9 8,131,497 03-06-2012 Steinberg, John Douglas et al. 

10 8,131,506 03-06-2012 Steinberg, John Douglas et al. 

11 8,180,492 05-15-2012 Steinberg, John Douglas 

12 8,340,826 12-25-2012 Steinberg, John Douglas 

13 8,412,488 04-02-2013 Steinberg, John Douglas et al. 

14 8,423,322 04-16-2013 Steinberg, John Douglas et al. 

15 8,457,797 06-04-2013 Imes, et al. 

16 13/523697 06-14-2012 Hublou, Scott Douglas et al. 

17 13/852577 03-28-2013 John Douglas Steinberg, et al. 

18 13/858710 04-08-2013 Steinberg, John Douglas et al. 

19 13/861189 04-11-2013 Steinberg, John Douglas et al. 

20 2008/0198549 08-21-2008 Rasmussen, et al. 

21 2009/0240381 09-2009 Lane 

22 2010/0282857 11-11-2010 Steinberg 

23 2010/0308119 12-09-2010 Steinberg, et al. 

24 2010/0318227 12-16-2010 Steinberg, et al. 

25 2011/0046792 02-24-2011 Imes, et al. 

26 2011/0046798 02-24-2011 Imes, et al. 

27 2011/0046799 02-24-2011 Imes, et al. 

28 2011/0046800 02-24-2011 Imes, et al. 

29 2011/0046801 02-24-2011 Imes, et al. 

Examiner Signature Date Considered 

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not 
in conformance and not considered. Include copy of this form with next communication to applicant. 

T1 - Place a check mark in this area when an English language Translation is attached. 
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First Named Inventor Steinberg, John Douglas 

Art Unit 3744 

(Multiple sheets used when necessary) Examiner Norman, Marc E. 

SHEET 2 OF 4 Attorney Docket No. EFACT.012A 

U.S. PATENT DOCUMENTS 

Examiner 
Initials 

Cite 
No. 

Document Number 
Number- Kind Code (if known) 

Example: 1,234,567 B1 

Publication Date MM-DD-YYYY Name of Patentee or Applicant 
Pages, Columns, Lines Where 
Relevant Passages or Relevant 

Figures Appear 

30 2011/0051823 03-03-2011 Imes, et al. 

31 2011/0054699 03-03-2011 Imes, et al. 

32 2011/0054710 .03-03-2011 Imes, et al. 

33 2011/0173542 07-14-2011 Imes, et al. 

34 2011/0202185 08-18-2011 Imes, et al. 

35 2011/0214060 09-01-2011 Imes, et al. 

36 2011/0224838 09-15-2011 Imes, et al. 

37 2011/0246898 10-06-2011 Imes, et al. 

38 2011/0290893 12-01-2011 Steinberg 

39 2011/0307101 12-15-2011 Imes, et al. 

40 2011/0307103 12-15-2011 Cheung, et al. 

41 2012/0023225 01-26-2012 Imes, et al. 

42 2012/0046859 02-23-2012 Imes, et al. 

43 2012/0064923 03-15-2012 Imes, et al. 

44 2012/0065935 03-15-2012 Steinberg, et al. 

45 2012/0072033 03-22-2012 Imes, et al. 

46 2012/0086562 04-12-2012 Steinberg 

47 2012/0093141 04-19-2012 Imes, et al. 

48 2012/0101637 04-26-2012 Imes, et al. 

49 2012/0135759 05-31-2012 Imes, et al. 

50 2012/0158350 06-21-2012 Steinberg, et al. 

51 2012/0215725 08-23-2012 Imes, et al. 

52 2012/0221151 08-30-2012 Steinberg, John Douglas 

53 2012/0221718 08-30-2012 Imes, et al. 

54 2012/0252430 10-04-2012 Imes, et al. 

55 2012/0324119 12-20-2012 Imes, et al. 

56 2013/0053054 02-28-2013 Lovitt, et al. 

57 2013/0054758 02-28-2013 Imes, et al. 

58 2013/0054863 02-28-2013 Imes, et al. 

Examiner Signature Date Considered 

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not 
in conformance and not considered. Include copy of this form with next communication to applicant. 

T1 - Place a check mark in this area when an English language Translation is attached. 
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Filing Date 05-26-2010 
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Art Unit 3744 

(Multiple sheets used when necessary) Examiner Norman, Marc E. 
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U.S. PATENT DOCUMENTS 

Examiner 
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Cite 
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Document Number 
Number - Kind Code (if known) 
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Publication Date 
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Figures Appear 

59 2013/0060387 03-07-2013 Imes, et al. 

60 2013/0144445 06-06-2013 Steinberg, John Douglas 

61 2013/0144453 06-06-2013 Subbloie 

62 2013/0167035 06-27-2013 Imes, et al. 

FOREIGN PATENT DOCUMENTS 

Examiner 
Initials 

Cite 
No. 

Foreign Patent Document 
Country Code-Number-Kind Code 

Example: JP 1234567 Al 

Publication 
Date 
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Name of Patentee or 
Applicant 

Pages, Columns, Lines 
Where Relevant Passages or 

Relevant Figures Appear 
T1 

63 EP 0415747 03-06-1991 Shaw, et al. 

64 KR 10-1994-0011902 06-22-1994 Koryo Digital Elect. Co. 

65 KR 10-2000-0059532 10-05-2000 Dang Hae System Co. 
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Cite 
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number(s), publisher, city and/or country where published. 
T1 

66 Brush, et al., Preheat — Controlling Home Heating with Occupancy Prediction, 2013 

67 Comverge SuperStat Flyer, prior to June 28, 2007 

68 Control4 Wireless Thermostat Brochure, 2006 

69 Cooper Power Systems Web Page, 2000-2009 

70 Enernoc Web Page, 2004-2009 

71 Enerwise Website, 1999-2009 

72 Gupta, Adding GPS-Control to Traditional Thermostats: An Exploration of Potential Energy Savings 
and Design Challenges, MIT, 2009 

73 Gupta, et al., A Persuasive GPS-Controlled Thermostat System, MIT, 2008 

74 Honeywell Programmable Thermostat Owner's Guide, www.honeywell.com/yourhome, 2004 

75 Krumm, et al., Learning Time-Based Presence Probabilities, June 2011 
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76 PIER, Southern California Edison, Demand Responsive Control of Air Conditioning via Programmable 
Communicating Thermostats Draft Report, 2006 
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78 Raji, "Smart Networks for Control", IEEE Spectrum, June 1994 
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METHOD AND MEANS OF AIR CONDITIONING 

This invention relates to a method of air conditioning and a means of controlling an air conditioner in 
such manner as to achieve thermal conditions which closely approximate those recommended by the 
ASHRAE Standard on Thermal Environmental Conditions for Human Occupancy, or other similar standards 
based on the "comfort equation", over a broad range of operating conditions. 

5 

BACKGROUND OF THE INVENTION 

The ASHRAE Standard 55-1981 entitled "Thermal Environment Conditions for Human Occupancy" sets 
10 out the following parameters which require design attention: 

Operative Temperature (typical ranges for a building in which occupants are mostly sedentary depend on 
humidity but span approximately 3.5 ° C within the global ranges, summer 22 ° C -27° C, winter 20 ° C - 
23 ° C) 
Humidity (4.2 - 12 g/kg moisture ratio) 

15 Air movement (summer not exceeding 0.25 m/sec.), 
(winter not exceeding 0.15 m/sec.) 
Mean radiant temperature (operative temperature normally being an average of air temperature and mean 
radiant temperature) 
Thermal resistance of clothing 

20 Occupants' average metabolic rate (having regard to activity level). 
A revision of this Standard, designated AINSI/ASHRAE Standard 55-81R has been released for public 

review and proposes tighter limits by specifying that the relative humidity should lie between 60% and 30% 
and narrowing the temperature range by approximately 0.5 ° C. 

This invention addresses all the above parameters, and, in addition, addresses the ventilation require-
25 ments which require a minimum air velocity through air distribution registers for proper diffusion of the 

supply air. It does not directly address other parameters listed in the Standard, such as non-steady and 
non-uniform temperature, radiant asymmetry and floor temperatures. It does, however, provide a means and 
method whereby operative temperature and the insulating effect of most people's clothing may be 
estimated, and whereby a conditioned space may be retained within that portion of the "comfort zone", 

30 illustrated for a specific example situation in the psychrometric chart on page 5 of the ASHRAE Standard, 
necessary to ensure also that the relative air velocity requirements, illustrated for example in Fig 17 of 
Chapter 8 of ASHRAE Fundamentals 1985, are satisfied at all times. 

The ability to vary the volume of the conditioned air supply to offset the sensible load in individual 
zones often causes the Variable Air Volume (VAV) system to be preferred to the Constant Air Volume (CAV) 

35 system, in which variations in sensible load are accommodated by changing the conditioned supply air 
temperature but maintaining its volume flow. Both systems suffer from imperfections and these become 
manifest as the load sensed by the control system reduces, that is, as the sensible load reduces. In VAV 
systems often the volume of ventilation air delivered to the minimum load zone is insufficient to avoid 
stuffiness; lack of air motion accentuates the sense of discomfort and dissatisfaction felt by the occupants. 

40 Also the humidity of the air can rise to unacceptable levels at part load. The CAV system avoids the stuffy, 
stagnant air complaints but frequently results in even less acceptable levels of humidity. 

The invention is applicable to both existing and new VAV or CAV systems. 
Reference can be made to Australian patents 530554 and 597757, and U.S. Patent 4942740. These 

patents relate to some of a series of inventions for which patents have been granted or are pending and 
45 which trace the development of several methods of air conditioning which when combined become the 

method known as the low face velocity/high coolant velocity (LFV/HCV) method. This invention embodies 
features of said patents, and relates to a means and method whereby the thermal conditions for human 
comfort can be yet more closely achieved, which is the principal purpose of this particular invention. As 
indicated above the method may be used with both constant air volume (CAV) and variable air volume 

50 (VAV) systems and is compatible with all conventionally employed coolants. To a limited degree the 
present method can be made compatible with conventional systems which are unrelated to the earlier 
inventions by the proponents but is most readily effected in conjunction with the invention of said Patents 
597757 and 4942740. 

Physically based empirical equations have been developed to describe the thermal equilibrium between 
a human subject and the surroundings. The effects of each of the parameters discussed above on the rate 

2 
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of heat loss from the human subject are combined in an equation known as "the comfort equation". This 
long equation and its physical and empirical bases are succinctly summarized by B.W. Olesen in an article 
entitled "Thermal Comfort", Bruel & Kjaer Technical Review No. 2, 1982, and in more detail in standard 
texts. The physically based "comfort equation" allows the quantitative estimation of the various heat gains 

5 and losses by the subject but does not indicate the reaction of the subject to those gains and losses. 
Thermal comfort is defined as "that condition of mind in which satisfaction is expressed with the thermal 
environment". By testing the reactions of many hundreds of subjects to defined conditions within fully 
instrumented environmental test chambers, Professor P.O. Fanger of the Technical University of Denmark 
determined the most probable reactions of subjects and correlated these with the various effects on heat 

io gains and losses embodied in the "comfort equation". This he did in a manner which allows the most 
probable "predicted mean vote" (PMV) of persons to their thermal environment to be deduced through 
solution of the "comfort equation". Fanger's results are compatible with those of Professor A.P. Gagge and 
others in the United States of America and have been verified and extended by researchers in many other 
countries. These results have been drawn together to form the basis for the ASHRAE Standard 55-81 on 

15 thermal environmental conditions for human occupancy. This Standard is advisory. It indicates the thermal 
conditions for which designers should aim in order to ensure that the majority of occupants feel thermally 
comfortable, i.e. not too hot, not too cold, not too moist, not too dry. 

It is important to note that human comfort involves factors other than thermal comfort. Lighting level and 
colour, noise level and spectrum, posture, odour, touch, disturbance by breeze and by other persons can, if 

20 unacceptable, cause discomfort so nullifying attempts to satisfy conditions for thermal comfort to which the 
present invention specifically relates. 

Numerous tables and charts have been constructed from the "comfort equation". No one single table or 
chart is sufficient to cover fully the influence of all the above listed variables. Nevertheless the major factors 
influencing human comfort are revealed by an examination of several of these charts. The aforesaid article 

25 by B.W. Olesen indicates that to illustrate all aspects of the "comfort equation" requires twenty eight 
different charts or diagrams. 

The comfort equation expresses the energy balance between a person and their surroundings assuming 
that steady state equilibrium has been established. Using the notation of ASHRAE Fundamentals Handbook 
(1989) the total rate of energy output by the person in a steady state situation is equal to the metabolic rate. 

30 Some of this energy may be expended in performing mechanical work such as lifting a weight, as when 
walking up stairs, but the remainder appears as heat which must be lost to the surroundings if the person's 
basal temperature is to remain constant without the body invoking the thermoregulatory reactions of heavy 
sweating if too hot or shivering (to increase metabolic rate) if too cold. Thus the net rate of heat loss from 
the person per unit of skin surface area is (M-W) Watts per square metre. 

35 The mechanisms by which the heat is lost are by transfer through the skin, Qsk, and by transfer through 
the lungs, that is by respiration, C),es. 

The loss from the skin can be subdivided into a loss of sensible heat by convection, C, and by 
radiation, R, and a loss of latent heat through evaporation of moisture from the skin, Esk. 

The loss by respiration is substantial. It can be divided into a convective loss Cres and an evaporative 
40 loss Eres-

All quantities are expressed in units of Watts per square metre of skin surface. When a "standard" 
body surface area, known as the "Dubois surface area", is specified the metabolic rate may, for ease of 
comparison, be expressed in the "met" unit where 1 met =58.2 W/m2 50 Kcal/(h.m2) is the metabolic rate of 

a healthy adult person when seated quietly. 
45 For a nude subject the surface area of skin can be determined and the skin temperature measured at 

representative points. Furthermore the heat transfer coefficients for convection and radiation, hence the 
sensible heat exchange with the surroundings, and the rate of evaporation of moisture from the skin can be 
determined. Similarly the sensible heat and the moisture losses from the lungs can be obtained from 
empirical equations deduced by Professor Fanger. Thus, all parameters of the comfort equation may be 

50 determined for the nude subject. 
The effect of clothing is to add a layer of insulation to parts of the body. This insulation may be 

described as if it is a single equivalent uniform layer over the whole body. The insulating value is expressed 
in the units of "clo" where 1 clo = 0.155 m2. C/W. The clothing also changes the surface area through 
which heat and moisture are exchanged with the surroundings and hence a small correction must be made 

55 to the Dubois surface area. The clo values for a wide range of garments from underwear to fur top coats 
have been tabulated in various reference books and are summarised in the aforesaid ASHRAE Standard. 

Taking all factors into account P.O. Fanger in his book "Thermal Comfort", published in the readily 
available edition in 1982 by Krieger Publishing Company, Florida, developed the single equation which is 

3 
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the equation now most frequently referred to as "the comfort equation". The equation is written in the form 
given below. In the present invention ideally it is solved as an algorithm within the control system or, in the 
simplest realization, its solution is estimated from tabulated data for later combination with other data to set 

manually a zone thermostat. 
5 The Fanger comfort equation is 

(M-W) = 3.96X10-8 fd [(td + 273)4 - (tr + 273)4 ] 
- - ta) 

+ 3.05[5.73-0.007(M-W)-pa] 
+ 0.42[(M-W) - 58.15] 

10 + 0.0173 M(5.87 - pa) 
+ 0.0014 M(34 - ta) 
where t = d = 35.7 - 0.0275 (M-W) 

- k let [(M-W) 
- 3.05[5.73 - 0.007(M-W) - pa] 

15 - 0.42[(M-W) - 58.15] - 0.0173 M(5.87 - pa) 
- 0.0014 M(34 - ta)] 
and M = Metabolic energy production rate, W/m2
W = External work, W/m2
fel = Ratio of surface area of clothed body to that of nude body 

20 td= Temperature of surface of clothing, C 
tr= mean radiant temperature received by subject, C 
he= convective heat transfer coefficient W/m2K 
ta = air temperature in conditioned space, C 
pa= partial pressure of water vapour in air, kPa 

25 k = 0.155m2. C/(clo.W) = a unit conversion 
lei = intrinsic clothing insulation. 

The values of he and fel are given by 
2.38 (tci-ta)o.25 for 2.38 (tct-ta)o.25>12.1 .\/V 

30 he = 
12.1 V for 2.38 (td-ta)°25<12.1.,/V 

fcl = 
1.00 + 0.2 lei for Id <0.5 clo 
1.05 + 0.1 I, for Id >0.5 clo 

35 where V = relative velocity of air, m/s. 
The difference between the left hand and right hand sides of the comfort equation is the thermal load 

on the body. The thermal load L is defined in ASHRAE 1989 Fundamentals Handbook as the difference 
between the internal heat production and the heat loss to the actual environment for a person hypothetically 
kept at comfortable skin temperatures and thermoregulatory sweat secretion rate for the actual activity level. 

40 Fanger devised a voting scale for comfort and means of determining the predicted mean vote (PMV) of 
a large group of subjects for a given environment. The sale is 
+3 hot 
+2 warm 
+1 slightly warm 

45 0 neutral 

-1 slightly cool 
-2 cool 
-3 cold 

so The predicted mean vote was found to be fitted closely by the equation 
PMV = [0.303 exp(-0.036 M) + 0.028)L 
where the thermal load L is determined from the comfort equation as indicated above. 

The percentage of people dissatisfied with a given thermal environment may be related to the predicted 
mean vote and it has been found that not more than 10 percent of occupants will be dissatisfied, that is 90 

55 percent will be satisfied, if 
-0.5 PMV + 0.5. 

These limits define the range of conditions within which the thermal environment is controlled according 

to the present invention. It may be noted that even for a predicted mean vote of zero, five percent of the 
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occupants are likely to be dissatisfied. 
It must be stressed that this is one only of the criteria available for determining acceptable thermal 

environmental conditions. We seek here to establish the method of achievement of human thermal comfort 

rather than the specific criteria used to measure that thermal comfort. 
While most designers are successful in satisfying the thermal comfort criteria at peak load conditions, 

few if any have been able also to satisfy the criteria at all operating loads without resorting to the mostly 

practice of overcooling and then reheating the air. This lack of success has caused many designers to 
ignore the recommendations of the aforesaid Standard. This in turn has contributed to the development of 

the "sick building syndrome". The problem stems from a fundamental incompatibility between the 
to recommendations of the Standard and the means by which conventional air conditioning systems are 

controlled. 
It is the aim of this invention to remove this incompatibility to allow the requirements for the thermal 

comfort of occupants to be satisfied at all conditions of operation of the air conditioning system. To do this 
the broad comfort zone depicted on the aforesaid ASHRAE psychrometric chart must be subdivided into a 

15 series of narrower bands each providing the "target" for operation over its own range of operating load 

conditions and occupant related characteristics. 
The narrow "target zones" must embrace the wide range of clothing worn by occupants of an air 

conditioned space during the operating year, the diverse ranges of activity by the occupants varying from 
sedentary (met =1) to very active (met = 3), and the need to consider relative air velocity (velocity of air over 

20 occupants of a conditioned space), air dry bulb temperature, radiant temperature and operative temperature, 

volume flow rate of air, sensible and total heat load, and humidity ratio. If these matters are considered, the 

level of human comfort now deemed desirable can be achieved only by adjusting from one narrow target 
zone to another such that effectively a narrow "moving comfort target zone" is defined within the relatively 
broad ASHRAE Standard comfort zone. This moving target zone will occupy different positions on a 

25 psychrometric, or psychrometric type, chart as both occupant related and system related conditions change 
during the operating year. 

However, the Applicants herein have ascertained that under most climatic conditions the LFV/HCV air 
conditioning system, the subject of aforesaid U.S. Patent 4942740, can inherently restrain humidity in the 
occupied space from rising above the limit recommended by the aforesaid Standard. Control of relative air 

30 velocity, supply air dry bulb temperature and dehumidifier size can, in this invention, achieve a design 
condition within the required very narrow target zone within the general comfort zone. The location of the 

target zone itself may be "moved" on a psychrometric chart, manually or automatically (or a combination of 
both), by changing control set points to accommodate changes in occupant clothing or activity, changes in 

the level of direct solar or other thermal radiation and changes in ambient conditions. Provided the building 
35 design avoids excessive direct solar input through windows, diurnal adjustment is rarely required. 

BRIEF SUMMARY OF THE INVENTION 

40 In this invention, an air conditioned space is cooled within a narrow comfort target zone (as depicted on 

a psychrometrio type chart), wherein factors including the heat transfer resistance of occupants' clothing 
and level of physical activity determine the target zone, by a method which includes mutual and 
sympathetic correction of operative temperature, relative air velocity and humidity within the conditioned 

space, inherently controlling humidity by control of effective dehumidifier size while maintaining a low face 
45 velocity of air and a high velocity of coolant flow, but increasing either, or both, dehumidifier size and 

surface temperature if humidity ratio falls below four point two grams of water per kilogram of dry air. 
Desirably, an electronic controller is employed which either directly or indirectly indicates to the means 

controlling the flow of supply air and to an Air Handling Unit controller the change in the requirements for 

the target zone so they may adjust appropriately. The difference between the ambient air enthalpy and that 

50 in the conditioned space may also be sensed conventionally where economy cycle operation is required. 

The preset parameters include adjustment for clothing and occupant activity, and in some instances for 

air flow velocity. Obviously there is considerable advantage in using the proponent's aforesaid invention the 
subject of said patents, especially in association with variable air volume since the increased de-

humidification available at peak load due to reduction of the air flow velocity through the dehumidifier coil of 

55 the Air Handling Unit greatly widens the range of simultaneous loads in different zones which can be 

accommodated; but as set out hereunder, a CAV system can also utilise this invention with considerable 

advantage if differences between the requirements of different rooms are not large, and/or if the CAV 

system allows stepwise changes of air flow volume. 

5 
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BRIEF SUMMARY OF THE DRAWINGS 

An embodiment of the invention is described hereunder in some detail with reference to the accom-
panying drawings, in which: 

5 Fig. 1 is a psychrometric chart on which is shown the comparative performances of a conventional VAV 
system and the integrated system of this invention, 
Fig. 2 is a psychrometric type chart which illustrates the effect of light clothing (0.5 clo) and intermediate 
clothing (1.0 clo) on the location of a target zone for sedentary occupation, and also the effect of high 
activity level, on the sensation of operative temperature by a human subject for a range of relative air 

io velocities between less than or equal to 0.1 metres per second and up to 1.5 metres per second. 
Fig. 3, extends the ASHRAE Standard 55 (1981) chart of the limits within which, statistically, 80 per cent 
of persons involved in mainly sedentary activity are likely to feel thermally comfortable, by superim-
posing for a range of combinations of clothing insulation and operative temperature, the diversity of 
clothing typical during the different seasons of the year, and the corresponding ranges of operative 

15 temperature within which the conditioned space must be maintained to satisfy the 80 percent acceptabil-
ity limits. (A draft ASHRAE Standard indicates that the acceptability limits shown in Fig. 3 apply to 90 
per cent of occupants). 
Fig. 4 is a portion of a psychrometric chart which shows schematically movement of relative velocity 
lines with operative temperatures between peak and minimum load conditions as the typical clothing of 

20 occupants varies during the cooling year. Also shown are the broad standard comfort zone and the 
revision of the upper and lower limits for humidity proposed by ASHRAE, 
Figs. 5A and 5B indicate the influence of relative velocity without and with the present comfort integration 
of this invention. The operative temperature scales on the abscissae have been aligned for clarity, 
Figs. 6A and 6B are diagrammatic representations of air conditioning installations which embody this 

25 invention, Fig. 6A representing a constant air volume system servicing a single zone, and Fig. 6B 
representing a multizone variable air volume system, 
Fig. 7 is a diagrammatic representation of a dehumidifier, illustrating seven coil configurations which 
progressively reduce the effective size of the dehumidifier, to provide a series of steps so to retain high 
coolant velocity as heat load reduces, 

30 Fig. 8 is a logic chart for a local controller incorporating the technology of this specification in a VAV 
system, and 
Fig. 9 is a logic chart for a local controller incorporating the technology in a CAV system. 

35 BRIEF DESCRIPTION OF THE PREFERRED EMBODIMENT 

Fig. 1 (full lines) is a psychrometric representation of this invention compared with that for a 
conventional VAV system (dashed lines). 

As described in the specification of the LFV-HCV U.S. patent 49112740, the equilibrium room condition 
40 of a conventional VAV system, 3, is at a higher room humidity ratio than that for the LFV-HCV room 

condition, 3. As indicated in this example the equilibrium condition for the conventional system may rise to 
a moisture level which lies outside and above the area of acceptable comfort. 

Although the LFV-HCV room condition, point 3, lies within the area of acceptable comfort, more critical 
examination indicates that conditions in the room may not necessarily be comfortable. The prime criterion 

45 of ASHRAE Standard 55-1981 is that at least 80 per cent of the occupants will feel thermally comfortable. 
As indicated in the previous section many factors influence this judgement or "condition of mind". It is a 
misconception to assume that the "comfort zone" indicated in that Standard is a sufficient requirement. 
Even that comfort area is only a graphical example in which the mean radiant temperature is assumed to be 
equal to the air dry bulb temperature. There is in fact a much smaller zone than that indicated in Fig. 1 

50 which defines conditions which are both necessary and sufficient to satisfy the prime criterion of thermal 
comfort. This zone is determined by the other variables indicated earlier. 

The most accurate means presently available to determine optimum human comfort conditions is by 
use of the empirical equations from which most of the published charts are derived. This is the preferred 
method, though this invention does not depend on the specific method used provided it satisfies the 

55 acceptability criteria for human comfort. Charts of restricted applicability which have been constructed from 
these equations will be employed in order to simplify the description of the invention. 

Fig. 2 indicates the importance of relative air motion and level of activity. Three bands each traversed 
by four curves are presented. The first band and set of four curves on the right hand side (full lines) 
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represent thermal comfort conditions for clothing values 0.5 clo respectively for relative air velocities of 1.5 
m/s, 0.5 m/s, 0.2 m/s and less than or equal to 0.10 m/s, and mainly sedentary activity typical of that in an 
office building for which the metabolic rate is 1 met. The second band and set of four curves (dashed lines) 
represent comfort conditions, also for medium clothing (1.0 clo) when sedentary (1 met), while the left hand 

s band and set of chain dashed lines represent comfort conditions for high activity (3 met) and light clothing 
(0.5 clo). The "target zone" within the right hand band is for temperatures about 26 * C., clothing 0.5 do, 
relative velocity between 5 0.1 m/s and 0.25 m/s and relative humidity between 30% and 60%. At relative 
velocities above 0.25 m/s, although occupants may feel thermally comfortable, they find the direct effects of 
the relative velocity disturbing. 

io The curves indicate the large influences of activity and attire on the required operative temperature. For 
example, on a marginal day for a given relative velocity, equal satisfaction is felt by sedentary subjects 
wearing medium clothing (1.0 do) in an operative temperature of 24* C and by lightly attired (0.5 do) 
subjects performing high activity in an operative temperature of 14 * C. Similarly on a hot summer day (right 
hand and left hand sets of curves which assume that occupants are attired in light clothing) 26' C, 19' C 

15 and 14' C are all equally comfortable operative temperature conditions for sedentary (26' C) and for high 
activity respectively, where the 19 * C relates to a very high air velocity (1.5 m/s) and 14* C relates to air 
velocity -5 0.1 m/s. (The 1.5 m/s figure greatly exceeds ASHRAE recommendations but is shown to illustrate 
the effect of velocity). 

On all the charts air velocity variations narrow the available area of optimum comfort. The authoritative 
20 ASHRAE Standard ASHRAE 55-1981 specifies: 

"Summer: the average air movement in the occupied zone shall not exceed 0.25 m/s." 
"Winter: the average air movement in the occupied zone shall not exceed 0.15 m/s." 

Note that the maximum time-average air movement allowed in the occupied zone is lower in winter than 
in summer. It is also indicated in the ASHRAE Standard that if temperature and humidity are acceptable 

25 there is no minimum air movement that is necessary for thermal comfort. 
In normal air conditioning practice it is unlikely that zone temperatures higher than 26 * C in the summer 

would be considered comfortable. However comfort within the Standard allows the temperature to increase 
to 28 * C if accompanied by an increase in air movement of 0.275 m/s for each degree C increase in zone 
temperature. In this instance the increase in air movement increases the rate of heat transfer from 

30 occupants to compensate for the higher temperature air in the room so maintaining comfortable skin 
temperatures and skin wettedness. 

To put into perspective the maximum relative velocities for winter and for summer the ASHRAE 55-
1981 Standard states, 
"Loose paper, hair and other light objects may start to be blown about at air movements of 0.8 m/s (160 

35 fpm)." 
The above considerations underline the importance in air conditioning system design of ensuring that 

supply air and diffusers are so placed and designed to deliver air to the room in such manner that the 
relative velocities in the vicinity of the occupants lie within the range specified by the ASHRAE 55-1981 
Design Standard, or its equivalent. This invention assumes this is achieved by using best practice design 

40 methods in designing the air distribution system for peak load operation and that the relative velocity at any 
given point in the room is proportional to the volume flow rate of air to the room. By reducing the range of 
volume flow rate variation between peak and minimum part load, the invention itself contributes to the 
satisfaction of this assumption. 

Most of the data reported in the literature on comfort conditions relate to low air movements. For 
45 example Table 1 of Standard 55-1981 reports "operative temperature range for 80% thermal acceptability is 

based on an air movement of 0.15 m/s". Fig. 1 of the Standard, in which clothing insulation is plotted as a 
function of operative temperature for sedentary activity at 50% relative humidity, is also based on a relative 
velocity of ≤ 0.15 m/s. 

To evaluate the extent to which existing air conditioning systems adhere to human comfort principles, 
50 the design performance of an actual variable air volume (VAV) system designed for a high-rise offioe 

building in a temperate climate on the western seaboard of Australia is considered. Many types of air 
conditioning systems could be employed. The superior performance of the LFV-HCV system in maintaining 
sensible temperatures and humidity ratios which are always within the area of comfort shown in Fig. 1 has 
already been established, and proven in practice. The performance of this already superior low energy 

55 multizone LFV-HCV system is now contrasted with a system which incorporates the comfort integration of 
the present invention into the design. 

Before proceeding with the comparison, a brief outline of the LFV-HCV-VAV multizone system is 
presented. 
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The following aspects of the conventional VAV system are retained in the LFV-HCV method: 
A constant supply air temperature is maintained, the coolant flow rate is controlled to maintain the 
constancy of the supply air temperature, each zone has a thermostat which controls the damper settings to 
maintain the zone dry bulb temperature, the fan volume flow rate is regulated by one of a number of 

5 conventional methods to be compatible with the combined effect of the damper settings in the various 
zones. 

However the LFV-HCV method is different from the conventional VAV system in that: 
the system operates at a substantially lower face velocity, 
the coolant velocity is higher, particularly at part load conditions during which the active size of the 

lo dehumidifier is reduced, 
the fin density, circuiting and coolant temperature are important design factors in optimization of perfor-
mance over the full operating range, 
the system has a greater capacity to accommodate simultaneous multizone range variation, and 
the system uses less energy. 

15 The following is the method which would be used in an LFV-HCV system using VAV and in accordance 
with our aforesaid patents for an installation suitable for the example office: 

A coil is selected to satisfy the design requirements of an air handling unit to supply a number of zones 
on a typical level of a high-rise office building located in a temperate climate. A room summer dry bulb 
temperature of 24' C is considered good design when coupled with a system which maintains humidity 

zo safely within the comfort areas shown in Fig. 4 (see for example Fig. 1). In Fig. 4, the standard broad 
comfort zone is shown in dashed lines and is cross-hatched. Apart from this and following best practice in 
the design of the air distribution system, no special regard is given to human comfort principles. 

At peak load the selection provides a room condition of 24' C and 48 per cent relative humidity, and 
offsets the room sensible heat ratio of 0.87 for the local climatic design condition. 

25 At 65 per cent of the room sensible load the selection provides a room condition of 24' C and 57 per 
cent relative humidity and offsets the room sensible heat ratio of 0.67 for a mild but humid part-load design 
condition, hereinafter called the humid part-load design condition. 

During peak load conditions the building occupants will mostly be wearing light clothing. Thus the chart 
of Fig. 5A is the appropriate figure on which to indicate by an open circle the performance of the LFV-HCV 

30 system for peak conditions, without comfort integration. During humid part-load conditions, which occur 
most frequently during the Autumn, typical clothing will be a little heavier and the chart of Fig. 5B is 
applicable. The part load condition without comfort integration is again indicated by an open circle. 

First, with reference to the peak load performance, at 24' C, 48% RH, the room condition lies 
significantly below the relative velocity for comfort marked "less than 0.1 m/s". Thus, for 80% of occupants 

35 to be comfortable the air flow velocity must be less than 0.1 m/s. The fact that it appears that it must be 
significantly less than 0.1 m/s is not important as there is no minimum air movement specified as being 
necessary for thermal comfort if the operative temperature and humidity are satisfactory. Thus, if the air 
distribution system can achieve this low velocity, the performance is within the "acceptable" range. 

The room condition achieved falls safely within the comfort zone of Fig. 4. However it is unlikely to be 
40 possible both to offset the peak load and to satisfy ventilation requirements without higher air velocities. The 

designer may be tempted to increase the supply air temperature and increase air volume at the expense of 
a higher fan cost. However this would aggravate the problem of increasing humidity in the conditioned 
space during humid part load operation. Thus this option should be rejected. Unless the ceiling is many 
metres above the floor it would be difficult to introduce the required volume flow of air while maintaining the 

45 low relative velocity demanded of the peak load design. Furthermore, during part load operation this air 
movement would be further decreased in a VAV system. Thus 24° C is not a practical room dry bulb 
temperature for peak load operation. Even though it would at first sight appear that the human comfort 
conditions, as represented by the "comfort zone" depicted in Fig. 3, could be met, in practical terms the 
thermal loads and statutory ventilation requirements would be difficult to meet while also satisfying the low 

50 levels of air movement required for comfort at peak load and would lead to stagnant conditions at part load. 
The required minimum standard of ventilation is 7.5 litres per second per person. 

Reference is now made to the room condition of 24 C, 57% RH achieved during humid part-load 
operation: This is made thermodynamically compatible with the peak selection by reducing the active area 
of the dehumidifier coil and increasing the coolant flow velocity through the remaining active portions, 

55 according to the LFV/HCV invention, to offset both sensible and latent loads at the lower room sensible heat 
ratio of 0.67, a commonly occurring ratio for part-load conditions. But the relative velocity required for 
comfort at the design room condition (Figs. 5A and 5B) is greater than 0.4 m/s which is well above the 
maximum relative velocity recommended in the ASHRAE Standard. It is also incompatible with the peak 

8 

Ex. 1007.0246



EP 0 415 747 A2 

load condition in that less air is supplied to the room but air motion is required to be many times greater. 

Thus at part-load the system, though it properly offsets the sensible and latent heat loads in their correct 

ratio while maintaining a comfortable humidity ratio in the room, fails to maintain an acceptable relative 

velocity. Had the system been a conventional VAV system, without the LFV-HCV improvements, the relative 

5 velocity required for comfort would be even greater to compensate for the higher humidity indicated by 

room condition 3 in Fig. 1. 
The air distribution system is identical for both peak and humid part load operation, the latter of which 

requires only 65 percent of the air flow volume required by the former. Thus it would be impossible to 

provide the performances indicated on Fig. 5A as being required for comfort at both peak and humid, or 
10 indeed any other part load conditions. The air required to offset part loads could not possibly be delivered 

through the same supply air system in a way which results in a higher relative velocity than that at peak 

load. 
Although the above example is a particular application, the result is typical of present best-practice. As 

can be seen, either directly or indirectly, this best-practice is incompatible with the ASHRAE 55-1981 

15 Standard for Thermal Environmental Conditions for Human Occupancy, with the principles of human 

comfort presented in Chapter 8 of ASHRAE 1985 Fundamentals, and with the work of P.O. Fanger of the 

Laboratory of Heating and Air Conditioning at the Technical University of Denmark, inter alia. 

An examination of the charts of Figs. 5A and 5B clearly indicates that the operative temperature in the 

air conditioned space should not be constrained to a constant value, but should be allowed to vary as a 

20 function of the particular room loads of the moment and the clothing appropriate to the season. In the above 

example in which the room temperature of 24° C was prescribed, it becomes clear that at peak loads this 

dry bulb temperature is too low and at part loads is too high for comfort to be achieved in a practical 

design. 
The above analysis indicates that there is no logical means by which one could satisfy comfort 

25 standards while maintaining a fixed room dry bulb temperature in all the zones. In the cited example it was 

found to be impossible to maintain a relative velocity which satisfied the ASHRAE Comfort Standard. This 

conclusion must be qualified as it depends on the level of confidence in the Fig. 5 charts. To prepare these 

charts the dimensionality of the problem has been reduced by assuming that the air temperature equals the 

mean radiant temperature. The ASHRAE "area of comfort" (Fig. 4), on the other hand, is in terms of the 

30 "operative temperature". The "operative temperature" is defined in Paragraph 3.9 of ASHRAE Standard 55-

1981 for the thermal environmental range for human comfort as "approximately the simple average of the 

air and mean radiant temperatures". Naturally, if the air temperature does equal the mean radiant 

temperature, as in an interior zone with low temperature lighting, this definition would be satisfied. Since 

often they will not be equal, the conclusions drawn from the use of Figs. 5A and 5B can only be regarded 

35 as qualitative. More detailed analysis based on the use of the full "comfort equation", from which the 
simplifications embodied in Figs. 4 and 5 are also distilled, show that these qualitative conclusions are 

nevertheless indicative of practical situations in which the mean radiant temperature differs from the dry 

bulb temperature, as would be found in most perimeter zones. 
The chart values used in Fig. 4, even with the use of "operative temperature" as abscissa, deviate from 

40 the actual values derived from the full comfort equation when the insulation value of the clothing in the area 
designated "summer" differs from 0.5 clo. A correction factor of - 0.6 ° C per 0.1 clo is recommended in 

ASHRAE 55-1981. Thus for the marginal 65% part load condition of 24 * C used in the example design, the 

operative temperature for a change from 0.5 clo to 0.9 clo would, under the conditions of Fig. 4 and Fig. 5 

(where it is assumed that air temperature is equal to mean radiant temperature) require a shift of the 

45 comfort areas to the left by 2.4° C. 
Clearly this points to a preference in the application of this invention for a control system which senses 

the true values and then employs the basic equations rather than using chart values. In this manner both 

seasonal and diurnal variations in the various rooms or zones can be accommodated. 
Adherence to human comfort principles will thus be seen to require changes in design of air 

so conditioning systems and equipment. The necessary changes in method, design methodology and equip-

ment selection are addressed by the present invention. 
By way of contrast, the following sets forth requirements for this invention: 

In the analysis above it has been indicated that human comfort principles are not adequately addressed 

by existing air conditioning systems. These systems have not been designed to satisfy human comfort 

55 though many designers may have been under the misconception that, by maintaining room conditions 

within the bounds of the area marked on Fig. 4, comfort would be assured. These findings may go a long 

way to explaining the occupant dissatisfaction which has been the subject of both technical papers and 

Open Forum debates within the learned societies. 
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It is the purpose of this invention to present a new method of air conditioning in which human comfort 
and proper air treatment may be integrated; that is, to present a method and system within which the air 
treatment is achieved by means which are compatible with all other requirements for thermal comfort at all 
times. The presentation of this method will continue to use as a vehicle the LFV-HCV-VAV system of U.S. 

s patent 49112740. However as indicated above the method of this invention can also be extended, with 
modification, to the design of other types of air conditioning systems. 

To demonstrate the invention and its numerous benefits, the performance of the LFV-HCV-VAV design 
with comfort integration will be determined for the same thermal design specifications as for the already 
superior system analysed above. It will enable a fair comparison of the new system and existing best-

/0 practice, and will support the assertion that, in this invention, human comfort principles can be integrated 
into the air conditioning system performance. Fig. 1 of ASHRAE Standards 55-1981 "Thermal Environmen-
tal Conditions for Human Occupancy" which provides the basis for Fig 3 indicates the operative tempera-
ture range within which 80% of occupants feel comfortable, if the humidity and air movement are also within 
acceptable limits. For summer conditions assuming clothing insulation is approximately 0.5 clo, the range is 

15 22.8 0 C to 26.1° C. For humid part load conditions occurring in the Autumn when clothing insulation may be 
approximately 1.0 do, the range is 19.5 0 C to 23.2 ° C. Thus the room operative temperature is set for peak 
load conditions to be 26 ° C and that for humid part load conditions to be 23° C, both of which temperatures 
are within the respective 80% acceptability ranges. These ranges are not mandatory but are selected to 
allow ready comparison with ASHRAE Standard 55-1981. It should be noted that they can be refined as 

zo indicated below. 
In Fig. 3 the temperature ranges have been modified to allow for the typically lighter clothing generally 

worn in Australia, and to accommodate a mix of clothing weights being worn by occupants. This narrows 
the range of acceptable operative temperatures as indicated by the ranges designated by 'A', 'B' and 'C', in 
Fig. 3: 

25 SUMMER RANGE 'A' is the operative temperature range for 80% acceptability assuming no jackets shed or 
donned. 
MARGINAL RANGE 'B' is the similarly restricted comfort range during spring and autumn. 
WINTER RANGE 'C' is the similarly restricted comfort range for heating. 

These ranges expand in eaoh direction by 0.6 ° C for each 0.1 clo donned (at the lower limit) or 
30 removed (at the upper limit). A light jacket adds 0.22 clo and a bolero 0.15 clo. 

The following sets forth a design for an LFV-HCV-VAV system for human comfort: 
In Fig. 4 is indicated the area of the ASHRAE Standard 55-1981 charts within which are satisfied the 

presently acknowledged human comfort conditions for peak (right hand area, 0.5 do) and for humid part-
load (left hand area, 1.0 clo) conditions for the design considered herein. A four sided area is marked in 

35 with the left side representing the boundary designating a relative velocity of <0.1 m/s and the right side a 
relative velocity of 0.25 m/s to define the range of acceptable relative velocities. To lie within the ASHRAE 
limits, the top border of the area would be represented by a dew point temperature of 16.6 0 C and the 
bottom border by a dew point temperature of 2.7° C. However in anticipation of a revision of the standard 
the upper and lower bounds of the ranges indicated in Fig. 4 follow the 60% and 30% Relative Humidity 

40 lines respectively. Fig. 4 indicates the mutually compatible area for eaoh operating condition by close cross 
hatching. To adhere to the ASHRAE Standard and to the thermal conditions found to be appropriate for 
human comfort the designer is constrained to operate within the very much smaller areas defined by the 
close cross hatching in selecting the room operative temperature. In this case Fig. 4 indicates the peak load 
and the humid part load performance conditions achieved by allowing flexibility of the room operative 

45 temperature. Both conditions then fall within the range in which 80% of the occupants will feel that the 
conditions are comfortable. Not shown is the continuum of target zones within which conditions between 
peak and minimum load, indicated by the continuous line, must fall to satisfy thermal comfort over the full 
range of operation of the air conditioning system. 

The left hand column of Table 1 appended to this specification indicates the probable performance of 
50 the system with a room thermostat which varies its setting progressively as the sensible load changes from 

its peak value. The system performances at sensible loads which are 65 per cent and 50 per cent of the 
peak value are shown. 

Figs. 5A and 5B reveal a LFV-HCV-VAV system which is completely compatible with the air condition-
ing design loads and with human thermal comfort requirements over the full range from peak to the 65 per 

55 cent part load condition. Should the system move to a 50 per cent part load condition the chart relative 
velocity lines would also move slightly to the left to accommodate the heavier clothing which is likely to be 
worn. The room operative air temperature on the chart would change only from 23 0 C at 65 per cent part 
load to 22.8° C at a part load which is 50 per cent of the peak sensible load. 
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Throughout the operating range the required relative velocity for optimum comfort would vary from 0.14 

m/s at peak load conditions to 0.12 m/s at 65 per cent part load and to 0.09 m/s at 50 per cent part load. If 

the relative velocity in the room varies proportionally with the variation in volume flow of air supplied to the 

room and the room and supply air temperature is kept constant, the relative velocity at the 65 per cent 

5 condition would be 0.09 m/s and at 50 per cent, 0.07 m/s. If an increase in humidity is possible without 

exceeding the comfort level the small discrepancy between the relative velocity optimally desired and to 

relative velocity achieved could be eliminated by a small increase in the supply air temperature. This 

contrasts with the incompatibilities found in the earlier example design to the identical specification wherein 

it was found that a higher relative velocity was required for comfort at part load than that at peak load, an 

io impossible situation. 
The left hand column of Table 1 reveals the superior performance of this method in offsetting the 

thermal loads, meeting the ventilation loads, and achieving compatibility of the air supply requirements and 

the relative velocities required for comfort, thus simultaneously optimising performance and the known 

human comfort principles. 
is The above discussion and example may be summarised as follows: 

Operating conditions which fall within the comfort area defined by ASHRAE Standard 55-81 may be 

necessary for creating "that condition of mind in which satisfaction is expressed with the thermal 

environment", but in most cases they will not be sufficient at all operating load conditions. At each 

operating load the constraints imposed by the relative velocity limits specified by ASHRAE Standard 55-
20 1981 must also be satisfied. The relative velocity limits restrict acceptable conditions to a narrow band 

within the general comfort area and, in the example above, it was shown that this narrow band traverses 

from right to left in response to the changes from peak to minimum load conditions of the air conditioning 

system. It is this movement which is accommodated by the present invention. The aim is the simultaneous 

energy efficient integration of load, ventilation and human comfort requirements into the design of air 
25 conditioning systems. 

Reference is now made to the system illustrated in Figs. 6A, 6B and 7. 
In Fig. 6A, a Constant Air volume air conditioner comprises a fan 101 which propels air through a 

dehumidifier 102, a duct 103, and through a conditioned space 104. The air is returned to the fan 101 

through duct 105 and filters 106. Some return air is spilled through one or more controlled or uncontrolled 

30 vents 107 and this is replaced with fresh air drawn from outside via a controlled or uncontrolled damper 

108. Coolant is supplied to the dehumidifier from a chiller plant (not shown). 
An electronic controller 110 receives the following intelligence from sensors 

ambient air temperature thermometer 111 
supply air temperature (optional) thermometer 112 

35 conditioned space operative temperature directly or via globe thermometer 113 
conditioned space humidity (optional) humidity sensor 126 
return air temperature thermometer 114 
supply air volume flow rate (optional)  via pressure or velocity sensor 115. 

The controller controls coolant valves collectively designated 116 and throttle valve 117, as well as spill 

40 and ventilation air dampers 107 and 108 if same are active. In a CAV system, flow control dampers in the 

supply air duct are not used but the fan motor may have the facility of being switched between two or more 

speeds under the command of the controller 110. 
In Fig. 6B, a Variable Air Volume air conditioner comprises a fan 101 which draws air through a 

dehumidifier 102 and passes it via a duct 103 and dampers 109 to a conditioned space 104 from which it is 

45 returned to the dehumidifier 102 through a duct 105 and filters 106. As with the CAV system of Fig. 6A 

some return air is spilled through one or more controlled or uncontrolled vents 107 and is replaced with 

fresh air drawn from outside via a controlled or uncontrolled damper 108. Optionally there may be a spill fan 

131 and/or a return air fan 132 and/or return air dampers 133 also in the return air path. Also a supply air 

damper 125 may be used to effect change in the volume of air delivered by the fan. Preferably such 

50 change would be effected by variation of the speed of the fan motor by means of variable speed drive 134. 

The control function is shown in Fig. 6B to be divided between a local zone VAV controller 120 and the 

Air Handling Unit (AHU) controller 110. The two controllers can be combined into a single unit but for clarity 

here and for larger systems involving several zones it is convenient to locate the zone controllers 120, 220, 

320, etc. within the several zones and use a Local Area Network (LAN) 140 or similar communication means 

55 to send and receive information to and from the Air Handling Unit controller. 
The zone VAV controller 120 receives the following intelligence from sensors: 

supply air temperature at zone thermometer 112 
conditioned space operative temperature...directly or via globe thermometer 113 
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zone and return air temperature....thermometer 114 
supply air volume flow rate via pressure or velocity sensor 115 
zone supply damper setting angle 109. 
humdity (optional) RH or DP 126 

5 In addition the zone VAV controller 120 receives both sensed and processed intelligence from the AHU 
controller 110, for example information about ambient conditions. 

Zone controller 120 has various manual inputs 119, some of which are set during commissioning of the 
system, some of which may be set seasonally, and in simple systems some of which may be input at 
intervals throughout a day. These manual inputs are delineated below in the discussion of the control 

10 function. Manual inputs common to all zones are best input directly to the AHU controller, as indicated by 
121, and then communicated to all zones via the LAN 140 if a distributed control system, as illustrated, is 
employed. 

At its simplest level the zone VAV controller could be a conventional thermostat which could be reset 
manually by the occupants of the zone with the aid of a look-up table of 40 settings for different times of 

15 year, levels of activity, sun angle and daily weather forecast. In more sophisticated applications the above 
parameters are either sensed directly or determined by calculation or from information stored in the 
memory banks of the controllers 110 and 120. 

The AHU controller receives the following intelligence from sensors: 
ambient air temperature temperature 111 

20 supply air temperature leaving AHU.temperature 122 
mixture temperature entering AHU...temperature 123 
enthalpy difference between return air and ambient enthalpy difference 124 
fan motor speed tachometer 134 
supply air damper setting (if fitted) angle 125 

25 coolant throttle valve setting angle or travel 117 
dehumidifier change-over valve status 116 
spill fan (if fitted) status 131 
return air fan (if fitted) status 132 
return air damper setting (if fitted) angle 133 

30 spill air damper setting (if active) angle 107 
ventilation air damper setting (if active) angle 108 
manual inputs alpha-numeric 121. 

In addition the AHU controller sends information to and receives information from the various zone 
controllers and maintains communication with the central building system controller 118 via the building 

35 Local Area Network (LAN) 140. 
Fig. 7 shows diagrammatically one possible configuration of the dehumidifier 102, which comprises 

three coil rows each with eight passes. It will be seen from Fig. 7 how, even with minimum effective size, 
the full area of air flow always intercepts active cooling coils. By bypassing flow in some coils (bypass 
tubes 135), high coolant velocity is maintained (U.S. patent 4942740). 

40 The following sets forth the control system: 
Reference is made to Figs. 8 and 9: 
Each zone served by an air handling unit has a local controller, preferably but not essentially of the 

programmable type. At the minimum level of control a zone thermostat which is manually adjustable 
according to a table of settings is required. The following description relates to the use of a programmable 

45 controller in the absence of direct sensing of humidity. With humidity sensing the complete comfort 
equation and predicted mean vote can be solved as detailed earlier in this specifioation. 

Two types of factors are required as inputs by the control system; physical/environmental factors and 
personal factors relating to the occupants. Factors of the first type may be sensed by conventional means. 
Factors of the second type may be deduced with the aid of tabulated data. 

50 The local zone control function requires 
(a) estimation of the zone sensible load, 
(b) estimation of the actual operative temperature in the zone, 
(c) computation of the optimum and acceptable range of operative temperature, 
(d) determination of the 'offset' between (b) and the optimum, 

55 (e) initiation of action to bring the 'offset' within the acceptable range. 
The above functions are embodied in the zone control logic diagram, Fig. 8, for a VAV system. In the 

most preferred embodiment the optimum air temperature in the zone is calculated directly from the comfort 
equation to yield L = 0. Both humidity and mean radiant sensors must be fitted for this embodiment. 

12 

Ex. 1007.0250



EP 0 415 747 A2 

We now consider each of the above control requirements in turn: 
(a) The zone sensible load may be obtained from measurements of the volume flow rate cis of the supply 

air (obtained either from the measurement of the pressure difference across some known constriction or 

from knowledge of the flow characteristic as a function of supply air damper angle for a measured supply 

air pressure) and measurement of the rise in temperature of the supply air between inlet to and outlet 
from the zone. The zone sensible load is then calculated from Qs = Ps qs Cp (ta - ts) where ps is the 
density of the supply air, cp is the specific heat of the air and ta, i s are the temperatures of the return 
(room) and supply air respectively. This expression can be recognised as the familiar relationship 

Qs = mcp At where m is the mass flow rate of air and At is the temperature difference across the load. 
10 (b) The actual operative temperature is approximately equal to the average of the mean radiant 

temperature tr and the temperature to of the air in the room. The room air temperature may be measured 
directly by conventional means. The mean radiant temperature tr is the uniform temperature of the 

surface of a radiantly black enclosure in which the occupant would exchange the same amount of heat 
by radiation as in the actual non-uniform room. It can be calculated if the room geometry and the 

15 temperatures of all surfaces are known. Such information is seldom known and hence approximations are 

necessary. The mean radiant temperature can, however, be derived from measurements of the air 
temperature, the relative velocity of air movement v and the "globe temperature" tg. The latter is the 
temperature measured at the centre of a six inch (0.15m) diameter thin walled non-reflective sphere. The 

mean radiant temperature is then calculated from 
20 tr = tg + k ./v (tg t a) 

where temperatures are expressed in Celsius degrees, velocity is in metres per second and k = 2.2. 

It has been found in tests that natural convection places a lower limiting value on the velocity v. Thus the 

above equation should carry the qualifying statement "‘a.0.05 m/s". 
If the diameter, d, of the globe thermometer sphere differs from 0.15m, the value of k is adjusted 

25 according to the equation 
kd = k (0.15/d)°A. 
A.P. Gagge, G.M. Rappe and J. D. Hardy (ASHRAE Inc, May 1967, p.63) showed that if the outer 

surface of the standard globe is painted a skin colour, the temperature measured at its centre closely 
approximates the operative temperature. However the time constant for such a sensor is of the order of 30 

30 minutes which, apart from its obtrusive bulk, makes it unsuitable as a control sensor in a practical air 
conditioning system. An integral part of the control system of the present invention is the use of unobtrusive 
miniature direct measuring operative or globe temperature sensors with short time constants. The relative 

velocity at the miniature globe location is measured during commissioning of the system. By this means a 
good approximation to the mean radiant temperature may be obtained. In practice several miniature globes 

35 are used to sample the distribution of mean radiant temperature through the zone. ASHRAE Standard 55-

1981 specifies the locations at which measurements should be made. 
(c) The optimum operative temperature is that operative temperature which satisfies the greatest number 

of similarly clad occupants in a given room for a given relative humidity and given relative velocity. The 

acceptable range of operative temperatures for these subjects is variously defined but ASHRAE Standard 
40 55-1981 specifies acceptability as being the band of conditions within which eighty per cent of occupants 

are slightly cool, neutral or slightly warm. It is possible to determine this band by calculation from the 
"comfort equation" and reference to statistical data derived from the responses of many volunteers who 

participated in tests, as described earlier in this specification. In the proposed revision of the Standard, 

designated (55-1981R), the acceptance criterion has been raised to ninety per cent. The present 
45 embodiment further allows for the most probable range of clothing worn by occupants at a given time. 

(d) The "offset" between the calculated operative temperature and the optimum operative temperature is 

obtained by simple difference. This difference is then compared with the "acceptable range" of operative 
temperatures. 
(e) If the offset is not within the acceptable range the control system then initiates corrective action by 

50 changing the air temperature in the zone. Typically this would involve an increase or decrease of the air 

flow to the zone which could be achieved by the opening or closing of the supply air damper in the duct 

leading to the partioular zone. 
Note that items (b) and (c) require a knowledge of the insulating values of the range of clothing most 

likely to be being worn by the occupants of the building or of a particular room or zone of the building. 

55 Several means by which this may be determined or estimated may be envisaged. For example, in some 

zones within a building the occupants may all be required to wear a particular uniform or protective clothing 

at all times. The insulation value, measured in the units of clo where 1 clo = 0.155m2 KM, can be 

accurately measured and then becomes a unique value in the calculations. For such a circumstance the 

13 

Ex. 1007.0251



EP 0 415 747 A2 

range of acceptable temperature is a maximum. 
By contrast, in a typical office building or department store the range of clothing worn by the occupants 

is usually diverse. It would be possible for a doorman with a trained eye to assess the range of clothing 
being worn as employees arrive at work. This information could then be translated into a range of do 

5 values. The wider the range of clo values to be accommodated, the narrower is the range of temperatures 

which are acceptable. 
An alternative to use of the observing skills of a doorman would be to estimate the most probable range 

of clothing being worn. The choice of clothing depends on the local culture, on the type of activity, on the 
time of year and on the early morning weather forecast. Within a given culture and type of activity, the time 

to of year can be determined from the block within the computer or controller and the likely variation about the 
clothing typical of that time of year is dependent largely on the outside ambient temperature, which can be 
measured directly. Thus estimates of the likely range of clo values for that particular day may be made. It is 
good practice to err on the high side in making this estimate during the cooling period as it is usually easier 
for a well clad person to remove a coat or jacket than for a lightly clad person to find means to keep warm. 

15 In addition to the local zone controls, the Air Handling Unit operation is also supervised by a controller. 
At the simpler level this controller is an air-off thermostat, which actuates a valve or valves to adjust the flow 
of coolant through the dehumidifier coil so to maintain the air-off temperature oonstant, and conventional 
means of measuring and controlling the air supply volume for a VAV system, or to keep the zone 
temperature at the set point determined by the zone controller for the CAV system. It is better practice for 

20 the controller to be a programmable controller which receives data from each of the zone controllers and, 
from a pre-programmed "performance map" for the partioular system, determines the optimum combination 
of operating point for the air flow fan, active coil area, coolant flow rate and, in the case of a direct 
expansion (DX) system, the speed of the compressor. 

The control system described herein maintains an ongoing record of past actions and of the results of 
25 those actions. These data can be used to update and refine the aforesaid performance map. 

Referring now to the logic diagram for a VAV System, Fig. 8, the air flow volume qs is proportional to 
Ap and is calculated by the controller according to the formula 

Os = Kt Jp 
where Ki is a proportionality constant determined during design or during commissioning. Alternatively qs

so could be calculated from a flow vs damper angle calibration. 
From the measurement of qs may be obtained the quantity mcp = cpqs, where m = mass flow rate of 

air and 
Pscp = specific heat of air. 
ps = density of supply air. 

35 This quantity, when multiplied by the difference between the measured temperatures of the air leaving 
the zone to and the air supplied to the zone ts, yields the zone sensible heat load Qs, as indicated earlier. 

From knowledge of the thermal characteristics of the building, determined during design or measured 
on site, and measurement of the ambient temperature, an estimate can be made of the part of the sensible 
heat load Qs which is due to transmission of heat through the walls, windows and, where appropriate, roof of 

40 the building. Thus 
Qstrans = K3(tamb ta), where K3 is the relevant factor in the building characteristic. Allowance could if 
necessary be made for direct sun load on the wall or roof of the building. 

It should be noted that the thermal mass of the building fabric will cause the building to respond only 
slowly to changes in either ambient or room temperature. Thus the actual value of Qstrans at any given time 

45 will be determined by the values of tamb and to at earlier and usually different times. For this reason these 
values are stored and then retrieved after a time delay determined by the building time constant. The 
values of Qstrans are similarly stored for use in determining the internally generated sensible load in the zone 
as a function of time. This information is of value to building managers for planning purposes. Also, in a 
lightly constructed building as are many existing office buildings, the building time constant is short and the 

50 effects of changing the internal air temperature cause the transmitted sensible load to change after only a 
short time. In these circumstances it is appropriate to anticipate the change by computing a new sensible 
heat load as follows: 
Old Qs = Old Qsinternai Qstrans• 
new Qs = new Qsinternai + new Qstrans. 

55 

But old Qsinternai = new Qsinternai 
Hence new Qs = 

old Qs - old Qstrans + new Qstrans 
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= old Q, - K3 (tarqd ta) 
where taro is the new required air temperature and to is the existing air temperature. 

From the new Q, the required supply air quantity can be calculated from 

(mcp)rqd = new QAtarqd - ta) 

or 
cisrqd 

= old Os 

.).?
c
p 

(t
arqd

-t
a

) 

- K3 {p scp

The zone dampers can then be adjusted and information relayed to the AHU controller. 
As an example of the many additional capabilities of the type of control system described herein, any 

discrepancy between the actual damper angle (0), and the angle determined by the controller can be 
reported immediately the computer based maintenance log. Limit alarms may be set and operating costs 
can be accurately recorded and reported in a readily understandable form. 

As a further feature of the control strategy of the present invention, when used in association with the 
LFWFICV method of air conditioning which is the subject of US Patent 4942740, where the occupancy of 
the zones served by an AHU falls to zero in the evening, the system can be set to run on a maximum 
dehumidification cycle for a defined period to dry out all ducts, carpets, fabrics and papers. This may be 
achieved by operating with maximum coolant velocity in the portion of the coil which operates at minimum 
load, and reducing the face velocity, and hence the air flow volume, to not more than 0.5 metres per 
second. This procedure eliminates the possibility of mould or bacterial growth in the ductwork and on the 
building fabric and furnishings. 

The air handling unit (AHU) controller receives information from all local controllers (Fig. 8), adds 
together the sensible heat loads and the volumes of air demanded, sets the ventilation air quantity on the 
basis of the needs of the most lightly loaded zone and calculates the best combination of effective 
dehumidifier size, coolant flow rate, fan speed and main supply air damper position to satisfy the air supply 
needs of the conditioned zones. A time delay ensures that zone dampers are set after the setting of the 
AHU parameters. For a DX system the compressor speed (suction pressure) is also optimised. 

When radiation is important the air temperature does not equal the operative temperature and the 
diurnal and seasonal variations then ideally require a measure of mean radiant temperature, or a direct 
measurement of operative temperature, to be input to the control system, as indicated above. Nevertheless 
it is possible to achieve improved results from cheaper options such as allowing sensible load only to 
determine the room temperature, or the least expensive option of all, relying on the manual adjustment of 
each zone or room thermostat setting according to tabulated or calculated values derived from the comfort 
equation. 

The control logic for a CAV system, Fig. 9, differs from that for the VAV system, Fig. 8, only in the 
control action which is taken. Where the action taken in the VAV system is to adjust a damper angle and 
report data to the AHU controller, the CAV control system (which will usually be an integral part of the AHU 
control system) reports to the AHU controller the air temperature required in the zone to achieve the 
required operative temperature. The AHU controller then determines from the requirements of other zones, 
if any the optimum supply air temperature to minimise the reheat throughout the system. 

The following sets forth a constant air volume (CAV) system with comfort integration: 
In the comparative analysis above with and without comfort integration, discussion has concentrated on 

a LFV-HCV-VAV system. This is because such a system now represents "best practice", as it combines 
low energy consumption and broad multizone capabilities. However, although the simultaneous air quantity 
required at any part of the diurnal cycle may not vary greatly because of the diversity in the demands of 
individual zones within a multizone VAV system, this very factor may reduce the air change rate in some 
low load zones below the necessary ventilation levels. The constant air volume (CAV) system does not 
suffer from this problem. 

In the conventional CAV air conditioning system the air flow rate is kept constant to all areas served and 
all areas are sufficiently similar for them to be treated as a single zone. The coolant flow rate is throttled 
with reduction in load, as in the case of the VAV system, but unlike the VAV system the leaving dry bulb 
temperature from the coil is allowed to rise to maintain a fixed room dry bulb temperature. This 
characteristic of the CAV system has an adverse effect on part load performance. The slope of the coil 
condition curve decreases during part load conditions resulting in reduced dehumidification per unit of 
cooling; this is precisely the opposite of that which is required to offset the lower sensible heat ratio. It is for 
this reason that in the past CAV systems have often employed overcooling to satisfy latent heat load and 
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reheating to re-balance the sensible heat load. Where several zones are served by the one dehumidifier coil 
and zone differences are significant, practice has been to satisfy that zone requiring the lowest supply air 
temperature and to reheat the air as it is admitted to each other zone to achieve the required air condition 
in that zone. While the degree of comfort which can be achieved by such a system may be good, it uses 

5 energy at a rate which is now considered unacceptable for other than special applications by most 
responsible designers. 

In the application of the comfort integration of this invention to a CAV system, which ideally should not 
be faced with zone diversity, rather than adapting to the sensible load by varying the sensible temperature 
of the supply air, supply air temperature and dehumidifier capacity are initially held substantially constant 

io while the room or zone thermostat or controller is first reset to offset the load and to achieve as closely as 
possible the required operative temperature. If insufficient control is available by this means, and coil size is 
fixed, coolant flow through the dehumidifier is varied to result in a change in supply air temperature. This 
strategy maintains dehumidification capacity more effectively than does conventional practice. If zone 
diversity is present, part load rooms or zones are set to maintain a lower temperature than are peak load 

15 rooms. Terminal reheat requirements are thus reduced to "trimming". 
Where a constant air volume system serves several zones these zones should, according to good 

design practice have very nearly the same behaviour of thermal load conditions. Where variations do occur, 
the zone with the consistently least thermal load would serve as a master zone governing all the zones on 
the same system and would determine the sensible temperature setting in that "master" zone. However 

zo reheat coils would be provided to the associated similar zones to permit adjustment of room temperatures 
to the same room sensible setting. Only when these other rooms have different mean radiant temperatures 
would it be necessary too to have variable room temperature thermostats to establish the appropriate room 
sensible setting given the mean radiant temperature and the seasonal operative temperature. 

In lightly loaded interior zones it is known that the mean radiant temperature is equal to the room 
25 sensible temperature in which case the seasonal operative temperature will also be equal to the "master" 

zone sensible temperature setting and no separate measurement of mean radiant temperature is required. If 
perimeter zones are involved, measurement of radiant temperature in one zone only, together with 
predetermined information on diurnal diversity and tabulation of the typical seasonal operative temperatures 
will allow automatic (or manual) determination of the required room sensible temperature setting without the 

30 need for additional globe thermometers. The required room sensible temperature will be established 
through control of the chilled water throttling valve. The temperature regulating means and valves controlled 
by the controller operate in such manner as to limit the range of temperatures within the conditioned space 
to between 22* C and 27* C as established by comfort standards. 

Although the systems described use more energy than do the VAV systems for the same duties, they 
35 are far less wasteful than the conventional CAV system which seeks to maintain a constant room dry bulb 

temperature in all rooms at all times. The important difference between the conventional CAV system and 
the CAV system with comfort integration is that in the latter the coil condition curve initially becomes 
steeper as load decreases so allowing the latent load to be offset without the need for such severe 
overcooling as that required by the conventional system. 

40 The invention has further advantages: 
In addition to satisfying thermal loads successfully and achieving optimum comfort, an examination of 

Table 1 reveals several further advantages contributed by the method of this invention. Here the same 
system of air conditioning, the LFV HCV-VAV system, is compared for the same design specification for the 
same office building, with and without comfort integration. 

45 (a) The air handling unit supply air fan is smaller. Within the present invention the air fan is selected for 
only 4800 LPS as compared with the system designed without comfort integration which requires 6000 
LPS. This reduces capital cost and running cost. The reduced size of the supply air fan results from the 
increased temperature difference across the room allowed by ASHRAE 55-1981 and a reduction in the 
heat transmission to the rooms due to the smaller temperature difference between outside and inside 

50 conditions during peak load conditions. In the case of the example shown in Table 1, the difference 
across the room load ratio line from [24C-12.4° Cj = 11.6* C to [26 * C-12.4 * C] = 13.6 ° C reduces the 
6000 LPS requirement to 11.6/13.6 x 6000 = 5118 LPS. 
(b) There is also a reduction in the cooling load. The heat transferred to the perimeter rooms by 
transmission from the outside is reduced. Conservatively the transmission gains account for 25 per cent 

55 of the cooling load and the transmission temperature difference due to the higher 26 * C room 
temperature is reduced by 25 per cent. Thus, (0.25 x 0.25) or 6.25 per cent of the sensible load is 
eliminated. Therefore at peak load the volume flow rate can be further reduced to 5118 (1-.0625) = 4800 
LPS. 
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(c) The multizone capability of the VAV system is increased. To indicate how well an air handling unit 
according to the present invention can accommodate widely diverse zonal loads, consider a multizone 
unit under simultaneous peak design load conditions. Three zones only are considered for simplicity; a 
nine zone system with each zone having provision for separate selection of clothing insulation value has 

5 recently been designed. 
In the earlier comparison of Table 1, to demonstrate the human comfort conditions anticipated by the 

method of the present invention, the performance of a single zone only was considered. The three operating 
conditions were presented as if each related to a separate zone serviced by a separate, dedicated air 
handling unit. However it is the simultaneous design peak load performance which in practice determines 

io the selection of the coil and the fan in an air handling unit designed to service several zones. The 
simultaneous peak load including all zones is always less than the sum of the individual zonal peak loads 
and hence smaller components and less energy are required than would be required to satisfy the sum of 
the maximum loads in each zone, a feature which is already well known to designers. To select the air 
handling unit we will assume for the purpose of this illustration that the three coil stages listed in Table 1 

15 occur simultaneously and together set the simultaneous peak design load. We also assume that the 
individual peak load energies, which occur at different times in each of the three zones, are equal. One can 
visualize that the air handling unit reaches the simultaneous peak load at 4 pm in the afternoon of a 
midsummer day. Assume on the basis of typical figures for a high rise building that the 100% load stage 
indicated in Table 1 represents the west zone and that this zone consumes 55 per cent of the total air 

20 handling unit energy. The north, south and east facades are combined to form a second zone which at 4 
pm is operating at an average of 60 per cent of the maximum load in this second zone, and is found to 
consume 35 per cent of the air handling unit energy. The interior of the building is the third zone which at 
the time of the simultaneous peak load is operating at its almost steady state level of ten percent of the air 
handling unit energy. 

25 In Table 1 it was assumed that the two part-load zones of 65 per cent and 50 per cent occurred on 
marginal weather days when occupants would be attired with medium clothing. These two part load zones 
are now considered simultaneously with the peak summer design day and therefore the control system, 
knowing the time of year and sensing the ambient air temperature, Iamb, of 36 ° C (see lower left corner of 
Fig. 8 Control Diagram) establishes the appropriate range of clo values. These are then used to adjust the 

30 operative temperature to its optimum value of 24.5 * C to achieve a comfortable environment for the lightly 
attired occupants of these zones. (In the earlier example the operative temperature for these zones was only 
23 ° C, the difference being due to the heavier clothing worn by the occupants during the marginal weather 
season). Table 2 indicates the simultaneous peak performance. The volume flow rate required with Comfort 
Integration is further reduced to 4136 LPS. For comparison, the LFV-HCV-VAV system without Comfort 

35 Integration would require, for the same simultaneous peak design, 4965 LPS of conditioned supply air. The 
ratio of the two requirements in this case is similar to that found in the Table 1 comparison. It should be 
stressed that this example is a particular hypothetical case and the numerical values could vary consider-
ably. The following comparison should therefore be treated as being qualitative only: 

(a) The reduced peak load means a smaller chiller, cooling tower, piping and ductwork. 
40 (b) There is an advantage in dehumidifier design. The reduced volume flow rate of the supply air means 

a smaller face area coil can be used. Alternatively, if peak loads are associated with low sensible heat 
ratios, as on the Eastern seaboard of the United States and in the tropics, the advantage of a further 
reduction in face velocity through the larger coil face area can be utilized in the selection for 4136 LPS to 
give a steeper slope to the coil condition curve and so to increase dehumidification. In this circumstance 

45 it is sometimes possible to reduce the number of rows of depth of the coil. 
.(c) There is a greater flexibility in design. The addition of comfort integration to the system provides a 
wider range of multizone performance in that each room has its preferred' operative temperature and its 
preferred relative velocity. Thus fewer air handling units may be required. 
(d) The "Coanda effect" in slot distribution registers is preserved at low loads. When the VAV system is 

50 employed over a range from peak to say 50 per cent of sensible load, there is a danger that the Coanda 
effect may be lost due to low air flow through the registers, resulting in "dumping" of cold supply air and 
considerable consequent discomfort. As indicated in Table 1 the volume ratio between the peak and the 
50 per cent part load operation is 0.5 for the system without comfort integration, but is 0.64 with comfort 
integration. A drop from 6000 LPS to 3000 LPS may be a problem. However a drop from 4800 LPS to 

55 3080 is unlikely to disturb the Coanda Effect (see Table 1). 
(e) Wasteful use of energy in inefficient fan assisted VAV boxes is eliminated. Fan assisted VAV boxes 
are used to increase the supply air quantity at low loads to maintain the Coanda effect and to increase 
air movement and obtain a degree of reheat by blending a proportion of warm return air with the 
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conditioned supply air. This design practice increases the cost of the VAV boxes and also increases the 

operating cost since the small fans are inefficient. Furthermore unfiltered return air can be unhealthy 

especially if photocopiers or smokers are located in the zone (Fenger, 1987). In the "comfort integrated" 

system the decreased peak air flow rate coupled with an increased minimum air flow rate eliminates the 

5 need for this mostly and inadequate solution. 
(f) There is improved ventilation to the air conditioned rooms. This is a side benefit arising from the 

increase in the supply air volume flow ratio between part load rooms and peak load rooms. Even if 

conventional VAV systems increase the overall ratio of outside air to return air passing through the air 

handling unit during marginal weather, the minimum part load rooms will still receive a smaller volume of 

io outside air than do the simultaneously higher part load rooms. 
(g) Air conditioning performance is improved over those systems designed to reset their supply air 

temperatures upwards during marginal weather. In order to increase the supply air volume to low part 

load rooms, reset of the temperature of the supply air leaving the dehumidifier coil is common. Wherever 

humidity is a significant factor this is poor practioe since the lower part load rooms characteristically 

15 have the lower sensible heat ratios and therefore demand more dehumidification. Upward reset of the 

supply air temperature is associated with a higher surface temperature at the dehumidifier which reduces 

the dehumidification. Furthermore rooms which experience an increase in load during the period of 

upward reset may not be able to have them offset. With the comfort integration of the present invention, 

the supply air temperature remains constant and rooms with very low loads have their operative 

20 temperature decreased automatically, with the result that they receive an increased air supply and the 

required level of dehumidification can be achieved. 

25 
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5 

10 

TABLE 1 

PROJECTED ZONE PERFORMANCE IN A DESIGN FOR A PERTH, WEST 
AUSTRALIA HIGH RISE OFFICE BUILDING 

With Comfort Without Comfort 
Integration Integration of 
of this this Invention 
Invention 

FULL COIL STAGE 
During 100% load 

Rm dbt 'C* 26"C 24'C 
Supply air dbt 'C 12.4 12.4 
Rm W g/kg 9.28 9 

15 
Rm RH % 44% 
Sim. Supply Air LPS 4800 

48% 
6000 

Rm Sens Load lw 79 83 
Rm SHR 0.87 0.87 
Tot Cooling Capacity kw 110 116 
Tot Water LPS 3.6 4.0 

20 

PART COIL STAGE 
65% Load 

Rm dbt 'C* 23 24 
Supply Air dbt 'C 12.4 12.4 

25 Rm W g/kg 10.6 10.6 
Rm RH % 60% 57% 
Supply Air Vol LPS 4000 3900 
Rm Sens Load kw 51.0 54.3 
Rm SHR 0.65 0.67 

30 Tot. Cooling kw 88.4 90.2 
Tot. Water LPS 4.5 4.5 

Peak to 65% Part Load 
Supply Volume RATIO 1.20 1.54 

35 PART COIL STAGE 
50% 

Rm dbt 'C* 22.8 24 
Supply Air dbt 'C 12.4 12.4 

40 Rm W g/kg 11.3 11.5 
Rm RH % 64% 61% 
Sup Air Vol LPS 3080 3000 
Rm Sens Load kw 39.6 42.0 
Rm SHR 0.60 0.60 
Tot. Cooling kw 7.10 74.9 

45 Tot. Water LPS 2.8 3.0 

Peak to 50% Part Load 
Supply Volume RATIO 1.56 2.00 

50 

55 

* As indicated on Fig. 3 charts it is assumed 
temperature, to = mean radiant temperature, 

air 
tr. 

dry bulb 
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TABLE 2 

5 

10 

15 

20 

1. A method of cooling a space by air conditioning said space within a relatively narrow comfort target zone 

as depicted on a psychrometric type chart, itself generally within a relatively broad standard comfort zone, 

the factors determining said narrow target zone including the heat transfer resistance of occupants' clothing 

and level of physical activity, the method comprising: 
25 determining air dry bulb temperature and at least one of mean radiant temperature and operative 

temperature in said conditioned space, and 
controlling: 

(a) one at least of temperature of supply air to said space, and dry bulb air temperature leaving said 

space, 
30 (b) effective size of said dehumidifier while maintaining coolant velocity through said dehumidifier to 

between the equivalent of 1 and 2.2 metres per second of chilled water, and 
(c) humidity ratio in said conditioned space to be between four and thirteen grams of water vapour per 

kilogram of dry air by varying at least one of leaving temperature of the supply air from, and effective 

size of and coolant flow velocity in, said dehumidifier. 
35 2. A method according to claim 1 wherein said operative temperature within said conditioned space is 

controlled by determining said mean radiant and said air dry bulb temperatures and adjusting said air dry 

bulb temperature to be less than the operative temperature by the same amount as the mean radiant 

temperature exceeds said operative temperature. 
3. A method according to claim 1 wherein said mean radiant temperature within said conditioned space is 

40 determined and further comprising controlling temperature of supply air to said conditioned space to be 

sufficiently cool to offset the sensible heat load and the effect of said mean radiant temperature on the 

thermal comfort of occupants within said space, and controlling said relative air velocity over occupants to 

be compatible with the operative temperature required for said thermal comfort. 
4. A method according to claim 1 wherein said dehumidifier comprises a plurality of coil portions, a plurality 

45 of coil valves interconnecting said coil portions, a plurality of coil bypass tubes, and a throttle valve, 

said coil portions, coil valves and coil bypass tubes being in a configuration controllable to vary the effective 

cooling size of said dehumidifier, 
said method comprising effecting control of said coil valves to bypass flow selectively from portions of the 

dehumidifier coil through said coil bypass tubes to reduce the effective cooling capacity of the dehumidifier 

50 upon reduction of load, but retain said coolant flow through said coil portions to be the equivalent of 

between 1 and 2.2 metres per second of coolant. 
5. A method according to claim 4 wherein said air conditioner comprises a fan which causes air flow 
through said dehumidifier, said method comprising limiting said air flow to be sufficiently low that humidity 

ratio within said conditioned space does not exceed thirteen grams of water per kilogram of dry air, but is 

55 not less than four grams per kilogram. 
6. A method according to claim 4 wherein said air conditioner comprises a fan which causes air flow 

through a plurality of rows of said dehumidifier coil, and the configuration of said coil portions is such that 

said bypass of coil portions is effected while retaining active coil portions over the whole of a path of said 

PROJECTED PERFORMANCE OF AIR HANDLING UNIT AT SIMULTANEOUS PEAK 

With Comfort 
Integration 

Without Comfort 
Integration 

kw LPS Kw LPS 

West Zone at 55 per cent of A.H.U. Load 60.5 2640 63.8 3300 

East, North & South Zones at 35 per cent of A.H.U. Load 31.0 1232 31.5 1365 

Interior Zones at 10 per cent of A.H.U. Load 7.0 264 7,6 300 

TOTAL 98.5 4136 102.9 4965 

Claims 
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air flow through said rows of dehumidifier coil. 
7. A method according to claim 1 further comprising determining volume flow rate of air through said 
conditioned space, globe thermometer temperature in relevant portions of said conditioned space, and 
ambient temperature, computing operative temperature, comparing said computed operative temperature 

5 with a temperature in said narrow comfort target zone, and effecting adjustment of one at least of (a), (b) 
and (c) of the steps of claim 1 as required to maintain said space within said narrow comfort target zone. 
8. A method according to claim 1 further comprising determining volume flow rate of air through said 
conditioned space, globe thermometer temperature in relevant portions of said conditioned space where 
said globe temperature differs from said air temperature, ambient air temperature, at least one of relative 

10 humidity, dew point and humidity ratio in said conditioned space, 
computing the thermal energy balance for at least one occupant of said space to determine the equilibrium 
air temperature at which said occupants would be in thermal equilibrium with the environment of said space, 
and adjusting said air temperature to said equilibrium value while maintaining at least one of humidity ratio 
between 4.2 and 12 grams of water per kilogram of dry air and relative humidity between 30 and 60 

15 percent. 
9. A method of cooling an air conditioned space comprising: 

(a) causing a flow of air through cooling coils of an air conditioner dehumidifier, 
(b) determining at least one of air flow velocity and air volume flow rate, 
(c) sensing dry bulb temperature in said conditioned space and globe thermometer temperature in at 

20 least one part of said conditioned space when air and globe temperatures differ therein, 
(d) sensing ambient air temperature, 
(e) providing an electronic controller with input data from (b), (c) and (d) hereof, 
(f) computing with said controller air supply volume and operative temperature and comparing relative air 
velocity over occupants and said computed operative temperature with a comfort target zone for humans 

25 depicting combinations of relative air velocity and operative temperature which have been determined by 
solution of the thermal energy balance equation which includes heat transfer resistance of occupants 
clothing and level of physical activity, and the convective, radiative and evaporative exchanges of energy 
between the occupants and their surroundings, 
(g) adjusting at least one of air supply to said space and supply air temperature to retain said space 

30 within said narrow target zone. 
10. A method according to claim 1 further comprising effecting said control so that the conditions in said 
conditioned space require the ratio of air flow in a variable air volume system for fifty percent of the peak 
sensible heat load to that for said peak sensible heat load to be not less than 0.65. 
11. A method according to claim 4 wherein the space is conditioned by a constant air volume system 

35 comprising effecting said control by initially maintaining supply air temperature and dehumidifier capacity 
constant and resetting said air dry bulb temperature in the conditioned space, until the temperature in said 
conditioned space approaches limits of said narrow comfort zone, and then effecting said control of said coil 
valves to vary size of said dehumidifier. 
12. A method of controlling an air conditioning system, comprising receiving information defining occupant 

ao activity, and including: 
(a) supply and return air dry bulb temperature, 
(b) at least one of globe temperature and operative temperature, 
(c) at least one of a measure and estimate of relative humidity, 
(d) at least one of supply air volume flow rate and air velocity and available air flow area and a pressure 

45 difference, (e) time of day and day of year and date defining: 
(f) the most probable range of clothing worn by occupants of the conditioned space for representative 
seasonal and ambient conditions, 
(g) the range of insulation values of clothing types, 
(h) the metabolic energy release rate and the external work done for a representative range of activities, 

50 and selecting appropriate values of metabolic energy release rate, external work output and clothing 
insulation, computing from a balance between net metabolic heat generation by the occupant and the rate 
at which it is exchanged with the surroundings within said conditioned space , the change in dry bulb air 
temperature and relative humidity in said conditioned space necessary to make said rate of heat exchange 
with the surroundings equal to said net metabolic heat generation by the occupant within a small tolerance 

55 range defined by reference to the statistical results of studies of human responses to thermal environments, 
and 
initiating action to change said air temperature and relative humidity by changing at least one of supply air 
flow rate and active size of dehumidifier, coolant flow rate, and supply air temperature to maintain the 

21 
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conditioned space within said tolerance range. 
13. A method according to claim 12 further comprising oaloulating the change in sensible heat load in the 
conditioned space due to the changes in the transmitted heat load and changes in the rates of heat 
removed from equipment and occupants within said space consequent upon said changes in temperature 

5 and relative humidity within said space and employing said calculations in determining the optimum 
strategy by which said changes are effected. 
14. A method acoording to claim 13 further effecting change in relative air velocity to maintain the 
conditioned space within said tolerance band. 
15. A method according to claim 13 further comprising recording both said interrogated and computed data. 

10 16. A method according to claim 13 wherein said computed balance between net metabolic heat generation 
by the occupant and the rate at which it is exchanged with the surroundings within said conditioned space 
is computed from the equation derived by P.O. Fanger and known as the comfort equation and published in 
the ASHRAE Fundamentals Handbook, 1989, and said tolerance in said balance is evaluated from the 
condition that the quantity known as the Predicted Mean Vote and published in said ASHRAE handbook 

15 shall not be less than -0.5 or greater than +0.5. 
17. An air conditioner for cooling a conditioned space within a relatively narrow comfort target zone as 
depicted on a psychrometric type chart, itself generally within a relatively broad standard comfort zone, the 
factors determining said target zone including the heat transfer resistance of occupants clothing and level of 
physical activity, comprising: 

20 a dehumidifier having a plurality of coil portions, a fan located to propel air flow through said coil portions, 
temperature sensing means comprising a thermometer arranged to ascertain at least one of mean radiant 
temperature and operative temperature in said conditioned space, 
humidity sensing means in said conditioned space, 
and: 

25 (a) air control means controlling relative air velocity within occupied regions of said space to lie between 
0.05 and 0.30 metres per second, but said air not to exceed a velocity of three metres per second 
through a face of an air conditioner dehumidifier, 
(b) temperature control means controlling the temperature of supply air to said space, and dry bulb air 
temperature within said space, 

30 (c) coolant control valve means controlling effeotive size of said dehumidifier while maintaining coolant 
velocity through said dehumidifier to between the equivalent of 1 and 2.2 metres per second, and 
(d) humidity control means coupled to said humidity sensor and to at least one of said temperature 
control means and coolant control valves to control humidity ratio in said conditioned space to be 
between four and thirteen grams of water vapour per kilogram of dry air by varying at least one of 

35 leaving temperature of the supply air from, effective size of, and coolant flow velocity, said dehumidifier 
when said humidity ratio approaches said four grams per kilogram. 

18. An air conditioner according to claim 17 wherein said temperature sensing means comprise dry bulb 
thermometers in supply air to and return air from said conditioned space, and further comprising air flow 
rate sensing means, ambient air temperature sensing means, 

40 and an electronic controller interconnecting said sensing means and control means to effect control of said 
relative air velocity, dry bulb temperature in said space, supply air temperature, effective dehumidifier size 
and minimum and maximum humidity in said space. 
19. An air conditioner according to claim 18 wherein said air control means comprises dampers located 
between said dehumidifier and said conditioned space, and motors coupled to said dampers to control air 

45 flow therethrough, and said electronic controller limits relative air velocity to between 0.05 and 0.30 metres 
per second through the conditioned space. 
20. An air conditioner according to claim 18 wherein said temperature control means comprises said coolant 
control valve means and said electronic controller varies the number of active coil portions of said 
dehumidifier to retain coolant velocity through said active coils between 1 and 2.2 metres per second. 

so 21. An air conditioner according to claim 18 wherein said controller increases the leaving temperature of the 
supply air when the humidity ratio drops to four grams of water vapour per kilogram of dry air. 
22. An air conditioner acoording to claim 18 wherein said air control means comprises fan speed control 
means effected through communication between said air flow control means and said electronic control 
means.. 

55 23. An air conditioner according to claim 17 wherein said control means are components of an air handling 
unit, and said air conditioned space comprises a plurality of separate zones, 
comprising further said sensing means in each of at least some of said zones, and communication means 
between said further sensing means and said air handling unit. 

22 
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24. An air conditioner according to claim 18 wherein the fan and air control means co-operate to deliver 
ventilation air to said conditioned space at the rate of not less than 7.5 litres of ventilation air per person 
said ventilation air being that portion f the supply air drawn from outside the building and mixed with 
recirculated air prior to its passing through the dehumidifier. 

5 25. An air conditioner aoccrding to claim 13 wherein said electronic controller is programmed to reduce the 
velocity of air flow through a face of a dehumidifier to not more than 0.5 metres per second and to cause 
coolant to flow through the tubes of at least part of said dehumidifier at a velocity of not less than 1.0 

metres per second and not more than 2.2 metres per second for at least part of a period during which said 
conditioned space is not occupied, such procedure allowing the humidity ratio of the air to reduce to a 

io minimum value without inhibition and thus to dry all deposits of water from the air distribution system and to 
reduce the moisture content of the building fabric and furnishings within said conditioned space. 

15 
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KOREAN PATENT ABSTRACTS Page 1 of 2 

(19) KOREAN INTELLECTUAL PROPERTY OFFICE 

KOREAN PATENT ABSTRACTS 

(11) Publication number: 
1020000059532 A 

(43) Publication date: 05.10.2000 

(21) Application number: 1019990007184 (71) Applicant: • DONGHAE SYSTEMS 

(22) Application date: 04.03.1999 INC. 

(72) Inventor: • KIM, DONG SIK 

(51) Int. CI: FO4D 27/00 

(54) CONTROLLER OF OPERATION OF VENTILATION FAN 

(57) Abstract: 

PURPOSE: A controller of operation of a ventilation fan is 

provided to maintain a uniform temperature by automatically 

controlling a velocity of the ventilation fan according to 

temperature and automatically detect and determine 

abnormal operation by a microprocessor for preventing 

accidents in advance. 

CONSTITUTION: A controller of operation of a ventilation fan 

includes a DC motor(1) of which rotation velocity varies in 

proportion to the power supply voltage by using a permanent 

magnet, a thermistor(2) for changing the voltage according to 

temperature, a ventilation fan velocity control part(3) for selecting modes with jumper pin(6) according to a 

plurality of change values stored in a microcomputer, an A/D converter for converting the voltage detected by 

the thermistor to digital values to input to the microcomputer, an alarm control part(8) for controlling LEDSs(9), 

a speaker(10), an error-in lamp(11), and an error-out lamp(12) to represent normal or abnormal temperatures 

by analyzing the input data from the A/D converter. 

COPYRIGHT 2001 KIPO 

http://kpa.kipris.or.kr/kpa2010/rcxml000a.do?Order=l&book flag=0 4/25/2012 
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Legal Status 

No. Receipt/Delivery No. 
Receipt/Delivery 

Date 
Document Title 

(KOR.) 
Status 
(KOR.) 

1 1-1-1999-0017820-64 1999.03.04 
(fi - A-I) 

Acceptance 
(4 El) 
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PCT/US2011/032537 

PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 

To: 

KING JOHN R. 

KNOBBE, MARTENS, OLSON & BEAR, LLP 2040 MAIN 
STREET, 14TH FLOOR IRVINE CA 92614 USA 

PCT 
NOTIFICATION OF TRANSMITTAL OF 

THE INTERNATIONAL SEARCH REPORT AND 
THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

(PCT Rule 44.1) 

Date of mailing 
(day/month/year) 12 DECEMBER 2011 (12.12.2011) 

Applicant's or agent's file reference 

EFACT012WO 
FOR FURTHER ACTION See paragraphs I and 4 below 

International application No. 

PCMS2011/032537 
International filing date 
(day/month/year) 

14 APRIL 2011 (14.04.2011) 

Applicant 

ECOFACTOR, INC. et al 

1. The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 
Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
international search report. 

Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes 
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70 

For snore detailed instructions, see PCT Applicant's Guide, International Phase, paragraphs 9.004 . 9.011. 

2. ❑ The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3. ❑ With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

O the protest together with the decision thereon has been transmitted to the International Bureau together with any 
request to forward the texts of both the protest and the decision thereon to the designated Offices. 

CI no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 
4. Reminders 

The applicant may submit comments on an informal basis on the written opinion of the International Searching 
Authority to the International Bureau. The International Bureau will send a copy of such comments to all designated 
Offices unless an international preliminary examination report has been or is to be established. Following the 
expiration of 30 months from the priority date, these comments will also be made available to the public. 

Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the 
international application, or of the priority claim, must reach the International Bureau before the completion of the 
technical preparations for international publication (Rules 90bis.1 and 90bis.3). 

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international 
preliminary examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 
months from the priority date (in some Offices even later); otherwise, the applicant must, within 20 months from the 
priority date, perform the prescribed acts for entry into the national phase before those designated Offices. 

In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed 
within 19months. 

For details about the applicable time limits, Office by Office, see www.wipo.int/pct/enitexts/time_limits.html and the 
PCT Applicant's Guide, National Chapters. 

Name and mailing address of the ISA/KR 
Korean Intellectual Property Office 
Government Complex-Daejeon, 189 Cheongsa-ro, 
Seo-gu, Daejeon 302-701, Republic of Korea 

Facsimile No. 82-42-472-7140 

Authorized officer 

COMMISSIONER 

Telephone No. 82-42-481-8755 

Form PCT/ISAJ220 (July 2010) 
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* Attention 

Copies of the documents cited in the international search report can be searched in the following Korean Intellectual 
Property Office English website for three months from the date of mailing of the international search report. 

http://www.kipo.go.kr/en/ —> PCT Services => PCT Services 

ID : PCT international application number 
PW : 4ZMSLLZF 

Inquiries related to PCT International Search Report or Written Opinion prepared by KIPO as an International 

Searching Authority can be answered not only by KIPO but also through IPKC (Intellectual Property Korea 

Center), located in Vienna, VA, which functions as a PCT Help Desk for PCT applicants. 

Homepage: http://www.ipkcenter.com 
Email: ipkc@ipkcenter.com 
Phone: +1 703 388 1066 
Fax: +1 703 388 1084 

Notes to Form PCT/ISA/220 (July 2010) 
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PCT/US2011/032537 
PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference 

EFACT012WO 
FOR FURTHER see Form PCT/ISA/22.0 

ACTION as well as, where applicable, item 5 below. 

International application No. 

PCT/US2011/032537 
International filing date (day/month/year) 

14 APRIL 2011 (14.04.2011) 

(Earliest) Priority Date (day/month/year) 

26 MAY 2010 (26.05.2010) 

Applicant 

ECOFACTOR, INC. et al 

This International search report has been prepared by this International Searching Authority and is transmitted to the applicant according 
to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of 4 sheets. 

7  It is also accompanied by a copy of each prior art document cited in this report. 

1. Basis of the report 
a. With regard to the language, the international search was carried out on the basis of : 

Z the international application in the language in which it was filed 

7  a translation of the international application into  , which is the language of a 
  translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)) 

b. This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

c. E With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

2. 7 Certain claims were found unsearchable (See Box No. 11) 

3. 0 Unity of invention is lacking (See Box No. III) 

4. With regard to the title, 

the text is approved as submitted by the applicant. 

the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

E the text is approved as submitted by the applicant 

the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 

may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No.  7 

Ei as suggested by the applicant. 

as selected by this Authority, because the applicant failed to suggest a figure. 

n as selected by this Authority, because this figure better characterizes the invention. 

b. O none of the figure is to be published with the abstract. 

Form PCT/ISA/210 (first sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT International application No. 
PCDUS2011/032537 

A CLASSIFICATION OF SUBJECT MATTER 

F24F 11102(2006.01)1, HO4Q 9/04(2006.01)1 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

F24F 11/02; GO6F 17/00; G05D 23100; F25B 9/00 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Korean utility models and applications for utility models 
Japanese utility models and applications for utility models 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used 

eKOMPASS(KIPO internal) & Keywords: mobile, geographic, location, temperature 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category,' Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

A 

A 

US 2006-0214014 Al (CULLEN BASH et al.) 28 September 2006 
See Abstract 

US 2004-0176880 Al (MICHAEL L. OBRADOVICH et al.) 09 September 2004 

See Column 124-126 

1-22 

1-22 

❑ Further documents are listed in the continuation of Box C. See patent family annex. 

Special categories of cited documents: 
document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of citation or other 
special reason (as specified) 
document referring to an oral disclosure, use, exhibition or other 
means 
document published prior to the international filing date but later 
than the priority date claimed 

"T" later document published after the international tiling date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents,such combination 
being obvious to a person skilled in the art 

"&" document member of the same patent family 

Date of the actual completion of the international search 

12 DECEMBER 2011 (12.12.2011) 

Date of mailing of the international search report 

12 DECEMBER 2011 (12.12.2011) 
Name and mailing address of the ISA/KR 

Korean Intellectual Property Office 
Government Complex-Daejeon, 189 Cheongsa-ro, 
Seo-gu, Daejeon 302-701, Republic of Korea 

Facsimile No. 82-42-472-7140 

Authorized officer 

JANG, GI JEONG 

Telephone No. 82-42-481-5498 

Form PCT/1SAJ210 (second sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT 

Information on patent family members 

International application No. 

PCT/US2011/032537 

Patent document 
cited in search report 

Publication 
date 

Patent family 
member(s) 

Publication 
date 

US 2006-0214014 Al 28.09.2006 US 7640760 B2 05.01.2010 

US 2004-0176880 Al 09.09.2004 AT 356734 T 15.04.2007 
AT 399110 T 15.07.2008 
AU 6245398 A 26.08.1998 
AU 6245398 A 26.08.1998 
CA 2283843 Al 13.08.1998 
CA 2283843 C 20.11.2007 
CA 2596489 Al 13,08.1998 
DE 69837318 01 16.10.2008 
EP 0956219 A2 17.11.1999 
EP 0956219 A2 30.10.2002 
EP 0956219 A4 24.01.2001 
EP 0956219 81 25.06.2008 
JP 2002-505631 A 19.02.2002 
JP 2002-505631 T 19.02.2002 
JP 2002-505631 T 19.02.2002 
US 06009355A A 28.12.1999 
US 06131060A A 10.10.2000 
US 2001-0020202 Al 06.09.2001 
US 2001-0021887 Al 13.09.2001 
US 2001-0029410 Al 11.10.2001 
US 2001-0038414 Al 08.11.2001 
US 2002-0065585 Al 30.05.2002 
US 2002-0082751 Al 27.06.2002 
US 2002-0082752 Al 27.06.2002 
US 2002-0156555 Al 24.10.2002 
US 2002-0198635 Al 26.12,2002 
US 2003-0004616 Al 02.01.2003 
US 2004-0162645 Al 19.08.2004 
US 2004-0162646 Al 19.08.2004 
US 2005-0165513 Al 28.07.2005 
US 2005-0203674 Al 15.09.2005 
US 2006-0200285 Al 07.09.2006 
US 2010-0175014 Al 08.07.2010 
US 6175782 B1 16.01.2001 
US 6233506 81 15.05.2001 
US 6282464 81 28.08.2001 
US 6330497 81 11.12.2001 
US 6438465 82 20.08.2002 
US 6449535 81 10.09.2002 
US 6459961 BI 01.10.2002 
US 6542794 B2 01.04.2003 
US 6542795 B2 01.04.2003 
US 6577928 B2 10.06.2003 
US 6587758 82 01.07.2003 
US 6587759 B2 01.07.2003 
US 6859687 62 22.02.2005 
US 6922616 82 26.07.2005 

Form PCUISA/210 (patent family annex) (July 2009) 
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INTERNATIONAL SEARCH REPORT 

Information on patent family members 

International application No. 

PCT/US2011/032537 

Patent document Publication Patent family 
cited in search report date member(s) 

Publication 
date 

US 7062362 B2 13.06.2006 
US 7124004 B2 17.10.2006 
US 7171291 62 30.01.2007 
US 7499778 B2 03.03.2009 
WO 98-34812 A2 13.08.1998 
WO 98-34812A2 13.08.1998 
WO 98-34812A3 05.11.1998 
WO 98-34812A3 05.11.1998 

Form PCTfISAJ210 (patent family annex) (July 2009) 
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PCT/US2011/032537 

PATENT COOPERATION TREATY 
From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

KING JOHN R. 

KNOBBE, MARTENS, OLSON & BEAR, LLP 2040 MAIN 
STREET, 14TH FLOOR IRVINE CA 92614 USA 

PCT 
WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing 
(day/month/year) 12 DECEMBER 2011 (12.12.2011) 

Applicant's or agent's file reference 

EFACT012WO 

FOR FURTHER ACTION 

See paragraph 2 below 

International application No. 

PCT/US2011/032537 
International filing date (day/monthlyear) 

14 APRIL 2011 (14.04.2011) 
 Priority date(day/month/year) 

26 MAY 2010 (26.05.2010) 

International Patent Classification (IPC) or both national classification and IPC 

F24F 11/02(2006.03)4 HO4Q 9/Q4(200601)i 

Applicant 

ECOFACTOR, INC. et al 

1_ This opinion contains indications relating to the following items: 

Box No. I Basis of the opinion 

Box No. II Priority 

Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Box No. IV Lack of unity of invention 

Box No. V Reasoned statement under Rule 43bis. l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Box No. VI Certain documents cited 

Box No. VII Certain defects in the international application 

Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 
If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 

other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written 
opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the 
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing 

of Form P'CT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later. 
For further options, see Form PCT/ISA/220. 

Name and mailing address of the ISA/KR 

0
 Korean Intellectual Property Office 
Government Complex-Daejeon, 189 
Cheongsa-ro, Seo-gu, Daejeon 302-
701, Republic of Korea 

Facsimile No. 82-42-472-7140 

Date of completion of this opinion 

12 DECEMBER 2011 (12.12.2011) 

Authorized officer 

JANG, GI JEONG 

Telephone No.8242-481-5498 

Form ACT/ISA/237 (cover sheet) (July 2011) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCTIUS2011/032537 

Box No. I Basis of this opinion 

1. With regard to the language, this opinion has been established on the basis of: 

the international application in the language in which it was filed 

❑ a translation of the international application into  which is the language of a 

translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)) 

2. ❑ This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified 
to this Authority under Rule 91 (Rule 43bis.1(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of: 

a, a sequence listing filed or furnished 

❑ on paper 

❑ in electronic form 

b. time of filing or furnishing 

❑ contained in the international application as filed. 

E 
4, ❑ 

filed together with the international application in electronic form. 

furnished subsequently to this Authority for the purposes of search. 

In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 

statements that the information in the subsequent or additioanl copies is identical to that in the application as filed or does 

not go beyond the application as filed, as appwpiiate, were furnished. 

5. Additional comments: 

Form PCT/ESA/237 (Box No. I)( July 2011) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/US2011/032537 

Box No, V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1-22  YES 

Claims NONE NO 

Inventive step (IS) Claims 1-22  YES 

Claims NONE  NO 

Industrial applicability (IA) Claims 1-22 YES 

Claims NONE NO 

2. Citations and explanations : 

Reference is made to the following documents: 

Dl: US 2006-0214014 Al (CULLEN BASH et al.) 28 September 2006 
D2: US 2004-0176880 Al (MICHAEL L. OBRADOVICH et al.) 09 September 2004 

1. Novelty and inventive step 

1.1 Claims 1 and 12 

The subject matter of claims 1 and 12 differs from the prior art documents of D1-02 in 

that the prior art documents do not disclose a adjusting temperature setpoint 

comprising a mobi le location and cl imate control devices. And it is not obvious to a 

person skil led in the art by the documents, taken alone or in combination. 

Therefore, the subject matter of claims 1 and 12 meets the requirements of PCT Article 

33(2) and (3) with respect to novelty and inventive step. 

1.2 Claims 2-11 and 13-22 

Claims 2-11 and 13-22 are dependent on 1 and 12. 

Therefore, the subject matter of claims 2-11 and 13-22 meets the requirements of PCT 

Article 33(2) and (3) with respect to novelty and inventive step automatical ly. 

2. Industrial Applicability 

The subject matter of claims 1-22 is industrial ly appl icable under PCT Article 33(4). 

Form PCT/ISA/237 (Box No. V) (July 2011) 
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Approved for use through 1/31/2014. OMB 0651-0032 
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APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 
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TITLE OF INVENTION: SYSTEM AND METHOD FOR USING A MOBILE ELECTRONIC DEVICE TO OPTIMIZE AN ENERGY MANAGEMENT 
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APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional SMALL $890 $300 $0 $1190 11/05/2013 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

or Fax (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

20995 7590 08/05/2013 

KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 
IRVINE, CA 92614 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

12/788,246 05/26/2010 John Douglas Steinberg EFACT.012A 6239 

TITLE OF INVENTION: SYSTEM AND METHOD FOR USING A MOBILE ELECTRONIC DEVICE TO OPTIMIZE AN ENERGY MANAGEMENT 
SYSTEM 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE I PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional SMALL $890 $300 

EXAMINER ART UNIT CLASS-SUBCLASS 

NORMAN, MARC E 3744 236-051000 

$0 $1190 11/05/2013 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

❑ Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

❑ "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

2. For printing on the patent front page, list 

(1) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

1 

2 

3 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : ❑ Individual ❑ Corporation or other private group entity ❑ Government 

4a. The following fee(s) are submitted: 

❑ Issue Fee 

❑ Publication Fee (No small entity discount permitted) 

❑ Advance Order - # of Copies 

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above) 

❑ A check is enclosed. 

❑ Payment by credit card. Form PTO-2038 is attached. 

❑ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 
overpayment, to Deposit Account Number (enclose an extra copy of this form). 
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5. Change in Entity Status (from status indicated above) 

❑ Applicant certifying micro entity status. See 37 CFR 1.29 

❑ Applicant asserting small entity status. See 37 CFR 1.27 

❑ Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see form PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature  Date 

Typed or printed name  Registration No. 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 
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United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
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APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

12/788,246 05/26/2010 

20995 7590 08/05/2013 

KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 
IRVINE, CA 92614 

John Douglas Steinberg EFACT.012A 6239 

EXAMINER 

NORMAN, MARC E 

ART UNIT PAPER NUMBER 

3744 

DATE MAILED: 08/05/2013 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment to date is 594 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 594 day(s). 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval 
(PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with 
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to 
the requirements of the Act, please be advised that: (1) the general authority for the collection of this 
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the 
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process 
and/or examine your submission related to a patent application or patent. If you do not furnish the 
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine 
your submission, which may result in termination of proceedings or abandonment of the application or 
expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom 
of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.0 552a). Records from this system of 
records may be disclosed to the Department of Justice to determine whether disclosure of these 
records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel 
in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be 
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 
U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this 
system of records may be disclosed, as a routine use, to the International Bureau of the World 
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy 
Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as part of 
that agency's responsibility to recommend improvements in records management practices and 
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance 
with the GSA regulations governing inspection of records for this purpose, and any other relevant 
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about 
individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a 
routine use, to the public if the record was filed in an application which became abandoned or in 
which the proceedings were terminated and which application is referenced by either a published 
application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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Application No. Applicant(s) 
12/788,246 STEINBERG JOHN DOUGLAS 

Notice of Allowability Examiner 
MARC NORMAN 

Art Unit 
3744 

AIA (First Inventor to 
File) Status 

No 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and M PEP 1308. 

1. [E] This communication is responsive to amendment filed 7/16/13. 

❑ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on 

2. 0 An election was made by the applicant in response to a restriction requirement set forth during the interview on • the restriction 
requirement and election have been incorporated into this action. 

3. [E] The allowed claim(s) is/are 1-22. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
hitp://www.uspto.gov/patentslinit events/mhlindexjap or send an inquiry to PPHfeedback usoto.aov 

4. 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) 0 All b) 0 Some *c) 0 None of the: 

1. 0 Certified copies of the priority documents have been received. 

2. 0 Certified copies of the priority documents have been received in Application No. 

3. 0 Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received:  

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. 0 CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of 
Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. 0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. 0 Notice of References Cited (PTO-892) 5. 0 Examiner's Amendment/Comment 

2. [ZI Information Disclosure Statements (PTO/SB/08), 6. E] Examiner's Statement of Reasons for Allowance 
Paper No./Mail Date 7/16/13 

3. 0 Examiner's Comment Regarding Requirement for Deposit 7. 0 Other 
of Biological Material 

4. 0 Interview Summary (PTO-413), 
Paper No./Mail Date . 

/Marc E. Norman/ 
Primary Examiner, Art Unit 3744 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 05-13) Notice of Allowability Part of Paper No./Mail Date 20130719 
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Application/Control Number: 12/788,246 Page 2 

Art Unit: 3744 

REASONS FOR ALLOWANCE 

Claims 1-22 are allowed. 

The following is an examiner's statement of reasons for allowance: 

As per independent claims 1 and 12, the prior art does not teach the method/system 

combinations as recited, and in particular comprising the limitations regarding using historical 

route data to determine whether a user of the mobile electronic device is using a known route to 

go to said structure; using current traffic data to predict a length of time for a user of said mobile 

device to reach said structure from the location of said mobile device; and adjusting with one or 

more computer processors, the temperature setpoint on said controller for an HVAC system for 

said structure based upon said predicted length of time for a user of the mobile device to reach 

said structure, said predicted rate of change of temperatures inside said structure, and whether or 

not said structure is deemed to be occupied. 

Any comments considered necessary by applicant must be submitted no later than the 

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 

fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 

Allowance." 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to MARC NORMAN whose telephone number is (571)272-4812. 

The examiner can normally be reached on Mon.-Fri., 8:30-5:00. 
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Application/Control Number: 12/788,246 Page 3 

Art Unit: 3744 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Cheryl Tyler can be reached on 571-272-4834. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Marc E. Norman/ 
Primary Examiner, Art Unit 3744 
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51 6,853,959 02-08-2005 Ikeda, et al. 

52 6,868,293 03-15-2005 Schurr 

53 6,868,319 03-15-2005 Kipersztok, et al. 

54 6,882,712 04-19-2005 Iggulden, et al. 

55 6,889,908 05-10-2005 Crippen, et al. 
-ige(b) applied 

" 56 6,891,838 - Petite, et al. Ma.9 1 0, 2005 

57 6,912,429 06-2005 Bilger 
)/ 

a) e'l I 7. 
58 6,991,029 01-31-2006 Orfield, et al. 

Examiner Signature iMarc Norman' Date Considered 04/29/2013 

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not 
in conformance and not considered. Include copy of this form with next communication to applicant. 

T1 - Place a the atta  IMNI 
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UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO. 

12/788,246 10/15/2013 

20995 7590 09/25/2013 

KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOUR 'TENTH FLOOR 
IRVINE, CA 92614 

8556188 EFACT.012A 6239 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is 736 day(s). Any patent to issue from the above-identified application will 
include an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the 
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee 
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

John Douglas Steinberg, Millbrae, CA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09) 
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UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY.DOCKET NO./TITLE REQUEST ID 

12/788,246 05/26/2010 John Douglas Steinberg EFACT.012A 136681 

Acknowledgement of Loss of Entitlement to Entity Status Discount 

The entity status change request below filed through Private PAIR on 04/14/2021 has been accepted. 

CERTIFICATIONS: 

Change of Entity Status: 

X Applicant changing to regular undiscounted fee status. 
NO FE: Checking this box will be taken to be notification of loss of entitlement to small or micro entity status, as 
applicable. 

This portion must be completed by the signatory or signatories making the entity status change in accordance 
with 37 CFR 1.4(d)(4). 

Signature: /John R. King/ 

Name: John R. King 

Registration Number: 34362 
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