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SYSTEM AND METHOD FOR ESTIMATING HVAC LOADS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001]  This application claims priority to US Provisional Application No.
62/778544, which was filed on December 12, 2018 and is incorporated herein by reference.

TECHNICAL FIELD
[0002] The present disclosure relates generally to a system and method for
estimating HVAC (heating, ventilation, and cooling) loads, and more specifically toward an

automated system for estimating the loads.

BACKGROUND

[0003] Current HVAC suppliers for residential buildings operate through regional,
or local dealers, each of whom has their own independent practices and procedures for
determining the required HVAC load, and the appropriate equipment for meeting that load.
Prior to selling and installing heating and cooling systems the building load must be estimated
so that the proper size equipment can be specified. For accurate load estimates current load
estimation methods require a technician to gather large amounts of data about the home
structure from multiple disparate sources, including home inspections in some examples. This

procedure is time consuming, and can result in substantial costs.

SUMMARY OF THE INVENTION

[0004] In one exemplary embodiment a system for providing heating ventilation
and cooling (HVAC) services includes a central server including an HVAC load estimation
module, the central server being communicatively coupled to at least one database, and wherein
the central server includes instructions configured to cause the central server to receive a
residence identifier from a user portal, retrieve a plurality of parameters correlated to the
residence identifier from the at least one database, and estimate an HVAC load of a residence
corresponding to the residence identifier based on the plurality of parameters.

[0005] In another example of the above described system for providing heating and
ventilation and cooling (HVAC) services the at least one database includes a plurality of

databases.
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[0006] In another example of any of the above described systems for providing
heating and ventilation and cooling (HVAC) services the central server includes a preference
list, wherein the preference list is an ordered list of databases with an order of the ordered list
being based on an accuracy of data contained within the database.

[0007] In another example of any of the above described systems for providing
heating and ventilation and cooling (HVAC) services the ordered list includes a single order
correlated by database.

[0008] In another example of any of the above described systems for providing
heating and ventilation and cooling (HVAC) services the ordered list includes a plurality of
orders, and wherein each of the orders is distinct from each other of the orders, and wherein
each of the orders corresponds to at least one data point entry within the plurality of databases.

[0009] In another example of any of the above described systems for providing
heating and ventilation and cooling (HVAC) services an estimated HVAC load is determined
via
K3*[FireplaceCount]+K4*[Climate Variable]+K1*[ YearBuilt]+K5*[ AdjustedLivingArea]+K
6, wherein FireplaceCount is a total number of fireplaces in the residence, ClimateVariable is
a variable representative of a climate in which the residence is located, YearBuilt is a year in
which the residence was constructed, AdjustedLivingArea is a derivative value representative
of a living area of the residence and K1, K3, K4, K5 and K6 are constants.

[0010] In another example of any of the above described systems for providing
heating and ventilation and cooling (HVAC) services an estimated HVAC load is determined
via
K3*[FireplaceCount]+K4*[Climate Variable]+ K2*[ YearBuilt]+K5*[ AdjustedLivingArea]+K
7, wherein FireplaceCount is a total number of fireplaces in the residence, ClimateVariable is
a variable representative of a climate in which the residence is located, YearBuilt is a year in
which the residence was constructed, AdjustedLivingArea is a derivative value representative
of a living area of the residence and K2, K3, K4, K5 and K7 are constants.

[0011] In another example of any of the above described systems for providing
heating and ventilation and cooling (HVAC) services the AdjustedLivingArea is based at least
in part on a Gross Area, a Living Area, a Garage Area, and a Basement Area parameter received
from the at least one database.

[0012] In another example of any of the above described systems for providing
heating and ventilation and cooling (HVAC) services the AdjustedLivingArea is determined

via one of [LivingArea] and ([GrossAreal-[GarageArea]-[BasementAreal/2), where
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LivingArea is a total living area of the residence, GarageArea is a total garage area of the
residence, BasementArea is a total basement area of the residence, and GrossArea is a total
area of the residence.

[0013] An exemplary method for estimating a heating ventilation and cooling
(HVAC) load includes receiving a unique residence identifier from a user, retrieving data
correlated with the unique residence identifier from at least one database, and determining an
estimated HVAC load based on the retrieved data by applying a unique weighting constant to
each parameter, and summing the resultant values.

[0014] In another example of the above described method for estimating a heating
ventilation and cooling load the at least one database comprises a plurality of databases.

[0015] In another example of any of the above described methods for estimating a
heating ventilation and cooling load each of the databases in the plurality of databases includes
at least one overlapping parameter, and wherein a central server includes a preference list
configured to determine a preferred database in the plurality of databases in response to
conflicting entries.

[0016] In another example of any of the above described methods for estimating a
heating ventilation and cooling load the preference list is a single order correlated by database.

[0017] In another example of any of the above described methods for estimating a
heating ventilation and cooling load the preference list includes a plurality of orders, wherein
each of the orders is distinct from each other of the orders, and wherein each of the orders
corresponds to at least one data point entry within the plurality of databases.

[0018] In another example of any of the above described methods for estimating a
heating ventilation and cooling load applying the unique weighting constant to each parameter,
and summing the resultant values comprises
K3*[FireplaceCount]+K4*[Climate Variable]+K1*[ YearBuilt]+K5*[ AdjustedLivingArea]+K
6, wherein FireplaceCount is a total number of fireplaces in the residence, ClimateVariable is
a variable representative of a climate in which the residence is located, YearBuilt is a year in
which the residence was constructed, AdjustedLivingArea is a derivative value representative
of a living area of the residence and K1, K3, K4, K5 and K6 are constants.

[0019] In another example of any of the above described methods for estimating a
heating ventilation and cooling load applying the unique weighting constant to each parameter,
and summing the resultant values comprises
K3*[FireplaceCount]+K4*[Climate Variable]+ K2*[ YearBuilt]+K5*[ AdjustedLivingArea]+K

7, wherein FireplaceCount is a total number of fireplaces in the residence, ClimateVariable is
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a variable representative of a climate in which the residence is located, YearBuilt is a year in
which the residence was constructed, AdjustedLivingArea is a derivative value representative
of a living area of the residence and K2, K3, K4, K5 and K7 are constants.

[0020] In another example of any of the above described methods for estimating a
heating ventilation and cooling load the AdjustedLivingArea is based at least in part on a Gross
Area, a Living Area, a Garage Area, and a Basement Area parameter received from the at least
one database.

[0021] In another example of any of the above described methods for estimating a
heating ventilation and cooling load the AdjustedLivingArea is determined via is determined
via one of [LivingArea] and ([GrossAreal-[GarageArea]-[BasementAreal/2), where
LivingArea is a total living area of the residence, GarageArea is a total garage area of the
residence, BasementArea is a total basement area of the residence, and GrossArea is a total
area of the residence.

[0022] Another example of any of the above described methods for estimating a
heating ventilation and cooling load further includes determining an estimated cost for
installation and maintenance of HVAC equipment based on the estimated HVAC load.

[0023] Another example of any of the above described methods for estimating a
heating ventilation and cooling load further includes prompting a user to verify the retrieved
data and allowing the user to correct inaccuracies in the retrieved data.

[0024] These and other features of the present invention can be best understood

from the following specification and drawings, the following of which is a brief description.

BRIEF DESCRIPTION OF THE DRAWINGS
[0025] Figure 1 schematically illustrates a system for providing HVAC services.
[0026] Figure 2 illustrates a flowchart demonstrating an exemplary process for
estimating an HVAC load.
[0027] Figure 3 illustrates an algorithm for estimating the HVAC load of Figure 2.

DETAILED DESCRIPTION
[0028] Figure 1 schematically illustrates a system 100 for providing HVAC
services. The system 100 is a computerized system including a central server 110 operating an
HVAC load estimation module 112. The central server 110 is communicatively coupled to one
or more residential information databases 120, 122, each of which contains details about

residential buildings. By way of example, the databases 120, 122 can include details such as
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geographic location, number of stories, second floor area, third floor area, above grade area,
addition area, attic main area, whether the basement is finished, basement type, number of
bedrooms, condition of the building, construction type of the building, type of exterior wall,
area of finished basement, type of fireplace, type of flooring, foundation specifications, area of
the ground floor, , roof specifications, building style, total building area, total adjusted living
area, total number of rooms, upper building area, and effective year built etc. The central server
110 is also communicatively coupled to a payment processing service 130, a credit system 140,
and an installation and maintenance scheduling system 150.

[0029] The HVAC load estimation module 112 can be accessed by a user 160
through a website 162 operating on a computing device 164. In alternative examples, the
website 162 may be replaced with an application, a program, or any similar computerized
module allowing the user 160 to interface with the central server 110 and initiate acquisition
of HVAC services.

[0030] The HVAC load estimation module 112 is also connected to the installation
and maintenance scheduling system 150, and automatically engages licensed contractors to
perform HVAC instillation and monitoring services once they have been determined by the
HVAC load estimation module 112. The installation and maintenance scheduling system 150
provides an output 152 to independent contractor systems 170 to order physical installation and
maintenance of the HVAC systems.

[0031] In some examples, the installation and maintenance scheduling system 150
can include HVAC systems monitoring modules 154. The HVAC systems monitoring
modules 154 receive data from remote HVAC systems 180 that have been installed in a
residential building. By way of examples, each of the HVAC systems 180 can include a remote
monitoring module 182 as either hardware or software, and the remote monitoring module 182
can provide diagnostic and operational data of the HVAC system 180 to the HVAC systems
monitoring modules 154.

[0032] The HVAC systems monitoring modules 154 can then determine any
number malfunctions, maintenance needs, routine adjustments and the like based on the actual
received diagnostic data. Once a need has been determined, the corresponding HVAC system
monitoring module 154 can either provide an automatic adjustment, when control settings need
to be tweaked, or schedule a contractor visit when physical maintenance is required.

[0033] During practical operation of the system 100 for providing HVAC services,
all of the operations and features within the system 100 are invisible to the end user 160,

allowing for a simplified and easier to understand procedure for acquiring HVAC services.

5



WO 2020/123735 PCT/US2019/065842

[0034] Upon initial interaction with the central server 110, through the website 162,
the user 160 provides the central server 110 with a unique residence identifier, such as a street
address, of the residence that the user 160 wishes to determine the HVAC load for. Once the
unique residence identifier has been received at the central server 110, the central server
connects with the database(s) 120, 122 and retrieves all information related to the identified
residence that is stored in each of the databases 120, 122.

[0035] In some examples, the databases 120, 122 from which this data is retrieved
can include conflicting data where a single data point includes different entries in the different
databases. When such a conflict occurs, the central server 110 can consult an internally stored
preference list which identifies what database to give priority in the case of a conflict. In some
examples, the preference list can be a simple ordered list of databases, with the highest listed
database always having priority. In alternative examples, the preference list can include a
distinct order for each data point, allowing databases 120, 122 that may be more accurate on
one data point, but less accurate on another, to be correctly preferred for each data point.

[0036] The retrieved data is used to generate an expected HVAC load, which is
then used to determine what HVAC equipment should be installed, or for any other
determination in which the estimated HVAC load is a prerequisite.

[0037] With continued reference to Figure 1, Figure 2 schematically illustrates an
exemplary operation 200 for determining the HVAC load estimate. Initially, as described
above, the central server 110 provides the unique residence identifier 210 (e.g. the building
address) to the one or more databases 120, 122 through a Property Data service 220. The
property data service 220 can be one or more public, or semi-public services which maintain
databases and allow access to the databases. Once the databases 120, 122 have been accessed,
the central server 110 identifies multiple relevant data points 230 corresponding to features and
parameters of the residence.

[0038] The identified data points are provided to a predefined algorithm 240 that
correlates and weights the data points to determine an estimated cooling load 250. While six
exemplary data points 230 are listed in the example of Figure 2, on of skill in the art will
appreciate that any number of additional examples, including those described below, as well
as other data points 230, could be utilized instead of, or in addition to, the listed data points
230. Further, one of skill in the art will appreciate that the specifically listed exemplary data
points may be utilized to determine, or partially determine, derived parameters. Derived

parameters are parameters that do not have a direct listing in the database(s) 120, 122, but are
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determined based on a combination of multiple parameters included within the database(s) 120,
122.

[0039] In some examples, an additional climate variable 260 can be assigned based
on a geographic location of the residence identifier 210. In such examples, the climate variable
260 is stored in a lookup table 270 within the central server 110, or in a database connected to
the central server 110. The climate variable is a numeric variable that reflects the expected
maximum temperature, expected minimum temperature, and expected variation of the weather,
based on a geographic location of the residence (e.g. a zip code in which the residence is
located), and the lookup table can include any number of climate variables applied via a
geographic reference. By way of example, the climate variable can be based on zip codes,
global positioning system (GPS) coordinates, latitude and longitude, or any similar metric.

[0040] With continued reference to Figure 2, Figure 3 illustrates an exemplary
sizing algorithm 300 generating a cooling load estimate using the following exemplary
formulas.

[0041] Formula 1: K3*[FireplaceCount]+K4*[Climate Variable]+[ K1 or
K2]*[ YearBuilt][+K5*[AdjustedLiving Area]+[K6 or K7].

[0042] Formula 2: [LivingArea] or ([GrossArea]-[GarageArea]-
[BasementArea]/2).

[0043] The sizing algorithm 300, utilizes constants to weight each parameter, and
applies the parameters within a formula (Formula 1) to determine an estimated cooling load in
BTUh (British Thermal Units per hour). It is appreciated that alternative constants could be
utilized to determine the estimated cooling load in alternative units, and the alternative
constants can be established by one of skill in the art based on the specific units being utilized.

[0044] Initially the algorithm 300 determines if the year the residence was built is
prior to 2006 in an “Is Year Before 2006” step 310. If the year the residence was built is before
2006, the algorithm applies constant K1 to the year built parameter, and adds constant K6
within Formula 1 in a “Use Constants K1, K6” step 320. If the residence was built in or after
2006, a second constant K2 is applied to the year built parameter, and constant K7 is applied
within Formula 1 in a “Use Constants K2, K7 step 330. It will be appreciated that the year
2006 is an exemplary embodiment; however, any other year may be used in the calculation.

[0045] The specific values for the constants can be determined by one of skill in
the art, depending on the specific factors being considered. In one example of Formula 1, the

values can be Kl= -19.9335, K2 = -504.982, K3=5753, K4 = 2.5924, K5 = 1.2194, K6 =
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53953.34, and K7 = 1025777.91. Each of the constants is sized to scale the corresponding
parameter into the correct magnitude to produce a cooling load value measured in BTUh.

[0046] Once the specific constants have been determined, Formula 1 is applied
using the data points retrieved from the databases to fill in each parameter. With regards to the
“AdjustedLivingArea” parameter, the parameter is a derived value. In the exemplary
algorithm, the AdjustedLivingArea parameter is derived from the Gross Area, the Living Area,
the Garage Area, and the Basement Area parameters, as shown in Formula 2. In alternative
examples, the AdjustedLivingArea parameter can be further derived from additional
parameters such as number of floors, second floor living area, third floor living area, etc.

[0047] In some examples, such as those where information is omitted from the
databases 120, 122 or those where the information contained in the databases 120, 122 is
inaccurate, the user or a technician can be prompted to update the corresponding data points.
When such an update is provided, the algorithm 300 is reiterated, thereby providing a new
cooling load estimate. The reiteration can be performed immediately, such as when the user
160 updates information, or can be performed after an on-site inspection where a technician
identifies a discrepancy between the reality of the residence and the information included in
the database.

[0048] In the example implementation, once the load has been determined via
Formula 1, the HVAC load estimation module 112 uses the load to determine what HVAC
devices and what HVAC services are required for the residence in order to meet the load. The
HVAC load estimation module 112 can further determine, based on the environment, the
specific load, and the specific equipment selected to fulfill the load how often routine
maintenance should occur. By way of example, the routine maintenance can include filter
changing, heater tuning, air condition tuning, and the like.

[0049] When the HVAC load estimation module 112 has determined the type and
frequencies of the routine maintenance, as well as the specific HVAC equipment to be installed,
the HVAC load estimation module 112, or another module within the central server 110
determines an estimated recurring cost sufficient to cover the installation and maintenance over
a predetermined time frame. By way of example, the time frame can be 10 years, with the
recurring price being paid monthly, quarterly, or yearly.

[0050] By utilizing the above system and methods, the customer (user 160) is
presented with a substantially simplified set of decisions, and with the results of calculations

that typically take a professional to complete. This allows the user 160 to more easily
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understand the offerings and costs associated with the requested HVAC system, as well as the
expected continued upkeep costs of the system.

[0051] While described above within the context of a system 100 for estimating
installation and services cost for an HVAC system, it is appreciated that the estimation
described here can be utilized in conjunction with any system where an HVAC load is
desirable, and is not limited in application to the example system 100.

[0052] It is further understood that any of the above described concepts can be used
alone or in combination with any or all of the other above described concepts. Although an
embodiment of this invention has been disclosed, a worker of ordinary skill in this art would
recognize that certain modifications would come within the scope of this invention. For that
reason, the following claims should be studied to determine the true scope and content of this

invention.
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CLAIMS
1. A system for providing heating ventilation and cooling (HVAC) services comprising:
a central server including an HVAC load estimation module, the central server being
communicatively coupled to at least one database; and
wherein the central server includes instructions configured to cause the central server
to receive a residence identifier from a user portal, retrieve a plurality of parameters correlated
to the residence identifier from the at least one database, and estimate an HVAC load of a

residence corresponding to the residence identifier based on the plurality of parameters.

2. The system of claim 1, wherein the at least one database includes a plurality of
databases.
3. The system of claim 2, wherein the central server includes a preference list, wherein

the preference list comprises an ordered list of databases wherein the ordered list is based at

least in part on an accuracy of data contained within the databases.

4. The system of claim 3, wherein the ordered list comprises a single order correlated by

the database.

5. The system of claim 3, wherein the ordered list comprise a plurality of orders, and
wherein each of said orders is distinct from each other, and wherein each of said orders

corresponds to at least one data point entry within the plurality of databases.

6. The system of claim 1, wherein an estimated HVAC load is determined via
K3*[FireplaceCount]+K4*[Climate Variable]+K1*[ YearBuilt]+K5*[ AdjustedLivingArea]+K
6, wherein FireplaceCount is a total number of fireplaces in the residence, ClimateVariable is
a variable representative of a climate in which the residence is located, YearBuilt is a year in
which the residence was constructed, AdjustedLivingArea is a derivative value representative

of a living area of the residence and K1, K3, K4, K5 and K6 are constants.
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7. The system of claim 1, wherein an estimated HVAC load is determined via
K3*[FireplaceCount]+K4*[Climate Variable]+K2*[ YearBuilt]+K5*[ AdjustedLivingArea]+K
7, wherein FireplaceCount is a total number of fireplaces in the residence, ClimateVariable is
a variable representative of a climate in which the residence is located, YearBuilt is a year in
which the residence was constructed, AdjustedLivingArea is a derivative value representative

of a living area of the residence and K2, K3, K4, K5 and K7 are constants.

8. The system of claim 7, wherein the AdjustedLivingArea is based at least in part on a
Gross Area, a Living Area, a Garage Area, and a Basement Area parameter received from the

at least one database.

9. The system of claim 8, wherein the AdjustedLivingArea is determined via one of
[LivingArea] and (| GrossArea]-[GarageArea]-[BasementArea]/2), where LivingArea is a total
living area of the residence, GarageArea is a total garage area of the residence, BasementArea

is a total basement area of the residence, and GrossArea is a total area of the residence.

10. A method for estimating a heating ventilation and cooling (HVAC) load comprising:
receiving a unique residence identifier from a user;

retrieving data correlated with the unique residence identifier from at least one
database; and
determining an estimated HVAC load based on the retrieved data by applying a

unique weighting constant to each parameter, and summing the resultant values.

11. The method of claim 10, wherein the at least one database comprises a plurality of

databases.

12. The method of claim 11, wherein each of the databases in the plurality of databases
includes at least one overlapping parameter, and wherein a central server includes a
preference list configured to determine a preferred database in the plurality of databases in

response to conflicting entries.

13. The method of claim 12, wherein the preference list comprises a single order

correlated by database.

11
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14. The system of claim 13, wherein the preference list comprises a plurality of orders,
wherein each of said orders is distinct from each other, and wherein each of said orders

corresponds to at least one data point entry within the plurality of databases.

15. The system of claim 10, wherein applying the unique weighting constant to each
parameter, and summing the resultant values comprises
K3*[FireplaceCount]+K4*[Climate Variable]+K1*[ YearBuilt]+K5*[ AdjustedLivingArea]+K
6, wherein FireplaceCount is a total number of fireplaces in the residence, ClimateVariable is
a variable representative of a climate in which the residence is located, YearBuilt is a year in
which the residence was constructed and is less than 2006, AdjustedLivingArea is a derivative

value representative of a living area of the residence and K1, K3, K4, K5 and K6 are constants.

16. The system of claim 10, wherein applying the unique weighting constant to each
parameter, and summing the resultant values comprises
K3*[FireplaceCount]+K4*[Climate Variable]+K2*[ YearBuilt]+K5*[ AdjustedLivingArea]+K
7, wherein FireplaceCount is a total number of fireplaces in the residence, ClimateVariable is
a variable representative of a climate in which the residence is located, YearBuilt is a year in
which the residence was constructed, AdjustedLivingArea is a derivative value representative

of a living area of the residence and K2, K3, K4, K5 and K7 are constants.

17. The system of claim 16, wherein the AdjustedLivingArea is based at least in part on a
Gross Area, a Living Area, a Garage Area, and a Basement Area parameter received from the

at least one database.

18. The system of claim 17, wherein the AdjustedLivingArea is determined via is
determined via one of [LivingArea] and ([GrossAreal-[GarageArea]-[BasementAreal/2),
where LivingArea is a total living area of the residence, GarageArea is a total garage area of
the residence, BasementArea is a total basement area of the residence, and GrossArea is a total

area of the residence.

19. The system of claim 10, further comprising determining an estimated cost for

installation and maintenance of HVAC equipment based on the estimated HVAC load.

12
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20. The system of claim 10, further comprising prompting a user to verify the retrieved

data and allowing the user to correct inaccuracies in the retrieved data.

13
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