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1

BUILDING HEALTH ASSESSMENT AND
COMMISSIONING TOOL WITH DYNAMIC
REPORT GENERATION

BACKGROUND D

The design, installation, assessment, and commissioning,
ol contemporary energy systems in a building 1s often based
solely on expert knowledge. Further, formal industry stan-
dard practices and services for enabling secamless installation
and commissionming of these contemporary energy systems
(e.g., plug ‘n’ play tools) do not currently exist. For instance,
installers have to physically move back and forth between a
control panel and individual zones of a contemporary energy
system when performing a manual installation and verifica-
tion process. The manual 1nstallation and verification pro-
cess 1s 1neflicient use of resources, personnel, and time.

10

15

BRIEF DESCRIPTION 50

In accordance with one or more embodiments, a building
management system 1s provided. The building management
system comprises one or more variable air volume units; and
a controller comprising a processor and a memory storing
processor executable instruction, wherein the processor
executable mstruction when executed by the processor cause
the building management system to: perform functional tests
on the one or more variable air volume units of the building
management system to generate building data; analyze the
building data to produce health information per functional
test; and visualize a condition of the building system based
on the health information.

In accordance with one or more embodiments or the
building management system embodiment above, the per-
formance of the functional tests can comprise sending
commands by the controller to each actuator of the one or
more variable air volume units, and the commands can
istruct each actuator to adjust a corresponding damper of
the one or more variable air volume units to open or close
in accordance with a tlow value.

In accordance with one or more embodiments or any of
the building management system embodiments above, the

flow value 1s 40% or 60%.

In accordance with one or more embodiments or any of
the building management system embodiments above, the
controller can receive sensor signals from the one or more
variable air volume units indicating flowrates for air before
and after the corresponding dampers.

In accordance with one or more embodiments or any of
the building management system embodiments above, the
health information can indicate which of the one or more
variable air volume units are working properly and which of
the one or more variable air volume units are not working 55
properly.

In accordance with one or more embodiments or any of
the building management system embodiments above, the
controller can execute an analytics algorithm of the proces-
sor executable istruction on the building data to determine 60
the health information per functional test.

In accordance with one or more embodiments or any of
the building management system embodiments above, the
analyzation of the bwlding data can comprise executing
fault mode parameterization with respect to equipment type 65
data associated with the one or more variable air volume
units, executing equipment physics with respect to commis-
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2

sioning type data, and building data physics based models
utilizing results from the fault mode parameterization and
the equipment physics.

In accordance with one or more embodiments or any of
the building management system embodiments above, the
visualization can comprise a graphic user interface incorpo-
rating actionable information.

In accordance with one or more embodiments or any of
the building management system embodiments above, the
visualization can comprise a dynamic reports imcorporating
actionable information.

In accordance with one or more embodiments, a building
management method 1s provided. The building management
method comprises performing, by a controller comprising a
processor and a memory, functional tests on one or more
variable air volume units of the building management sys-
tem to generate building data; analyzing, by the controller,
the building data to produce health information per func-
tional test; and visualizing, by the controller, a condition of
the building system based on the health information.

In accordance with one or more embodiments or the
building management method embodiment above, the per-
formance of the functional tests can comprise sending
commands by the controller to each actuator of the one or
more variable air volume units, and the commands can
instruct each actuator to adjust a corresponding damper of
the one or more variable air volume units to open or close
in accordance with a tflow value.

In accordance with one or more embodiments or any of
the building management method embodiments above, the
flow value 1s 40% or 60%.

In accordance with one or more embodiments or any of
the building management method embodiments above, the
controller can receive sensor signals from the one or more
variable air volume units indicating flowrates for air before
and after the corresponding dampers.

In accordance with one or more embodiments or any of
the building management method embodiments above, the
health information can indicate which of the one or more
variable air volume units are working properly and which of
the one or more variable air volume units are not working
properly.

In accordance with one or more embodiments or any of
the building management method embodiments above, the
controller can execute an analytics algorithm of the proces-
sor executable instruction on the building data to determine
the health information per functional test.

In accordance with one or more embodiments or any of
the building management method embodiments above, the
analyzation of the bwlding data can comprise executing
fault mode parameterization with respect to equipment type
data associated with the one or more variable air volume
units, executing equipment physics with respect to commis-
sioning type data, and building data physics based models
utilizing results from the fault mode parameterization and
the equipment physics.

In accordance with one or more embodiments or any of
the building management method embodiments above, the
visualization can comprise a graphic user interface incorpo-
rating actionable information.

In accordance with one or more embodiments or any of
the building management method embodiments above, the
visualization can comprise a dynamic reports icorporating
actionable information.

BRIEF DESCRIPTION OF THE DRAWINGS

The following descriptions should not be considered
limiting 1n any way. With reference to the accompanying
drawings, like elements are numbered alike:
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FIG. 1 depicts a building management system 1n accor-
dance with one or more embodiments;

FIG. 2 depicts a process tlow of a building management
system 1n accordance with one or more embodiments;

FIG. 3 depicts a process tlow of a building management
system 1n accordance with one or more embodiments; and

FIG. 4 depicts example variable air volume units damping,
scenar1os 1n accordance with one or more embodiments.

DETAILED DESCRIPTION

A detailed description of one or more embodiments of the
disclosed apparatus and method are presented herein by way
of exemplification and not limitation with reference to the
Figures.

Embodiments disclosed herein may include a building
management system, method, and/or computer program
product (herein collectively referred to as the building
management system) that provides a building health assess-
ment and commissioning tool that collects and analyzes
functional test data to generate dynamical building health
reports. Turning now to FIG. 1, a building management
system 100 1s depicted 1n accordance with one or more
embodiments.

The building management system 100 can comprise a
facility 101 and one or more heating ventilation and air
conditioning sub-systems 110. Each of the one or more
heating ventilation and air conditioning sub-systems 110
comprise at least one air handling unit 112, one or more first
alr vents 114, one or more second air vents 115, ductwork
116, one or more variable air volume units 118.

The facility 101 can be any structure or any portion
therein that includes the at least one air handling unit 112
and the one or more variable air volume units 118 connected
via the ductwork 116. Examples of the facility 101 include
buildings with multiple floors, high-rise buildings, sky
scrapers, boats, cruise ships, parking garages, etc. Examples
of a portion within a facility 101 includes a room, an oflice,
a storage room, an entire floor, a conference room, a hallway,
a bathroom, and the like or combination thereof.

The at least one air handling unit 112 can comprise a
container (e.g., metal box) including a blower, heating
and/or cooling elements, filter racks or chambers, sound
attenuators, dampers, actuators, sensors, etc., each of which
1s utilized to heat or cool air. The at least one air handling
unit 112 connects via the ductwork 116 to the one or more
first air vents 114 and the one or more second air vents 1135
to distribute the heated or conditioned air through the facility
101.

The air vents (e.g., the one or more first air vents 114 and
the one or more second air vents 115) are opemings that
allow the heated or conditioned air to pass out of or 1nto a
confined space, such as a room or floor of the facility 110.
The ductwork 116 a network of conduits or passages us to
deliver and remove air. The variable air volume units 118
comprise at least one valve and actuator (along with a
sensor) that varies airflow at a constant temperature for
precise temperature control, reduced compressor wear,
lower energy consumption, less fan noise, additional passive
dehumidification, etc. For example, as shown in FIG. 1, a
variable air volume unit 118 can comprise a damper 120 that
1s mampulated by an actuator 121 so that an intlow 123 of
air can be decreased or increased to produce a desired
outflow 124 of air. Thus, 1n operations, the variable air
volume unit 118 can receive or take air from the at least one
air handling unit 112 and supply that air to the facility or
portion thereof. Further, sensors 125 and 126, which are
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further described herein, of the variable air volume unit 118
can detect flowrates for the air before and after the damper
120, respectively.

The building management system 100 can comprise a
controller 130. The controller can comprise a processor 131,
a memory 132, a communication interface 133, a transceiver
134, a display 135, and a sensor 136. The controller 130 can
be any computing device comprising hardware and/or soft-
ware for carrying out operations of the building management
system 100.

As shown, the controller 130 can comprise a processor
131 and a memory 132. The processor 131 (also referred to
as a processing circuit) can be coupled via a system bus to
the memory 132, respectively, and various other compo-
nents. The memory 132 can include a read only memory
(ROM) and a random access memory (RAM). The ROM 1s
coupled to the system bus and may include a basic mput/
output system (BIOS), which controls certain basic func-
tions of the processor 131 or the building management
system 100. The RAM is read-write memory coupled to the
system bus for use by the processor 131.

Software for execution by the building management sys-
tem 100 may be stored 1n the memory 132 (e.g., the memory
132 can store as a computer program products the building
health assessment and commissioning tool for collecting and
analyzing functional test data to generate dynamaical build-
ing health reports). Note that the building health assessment
and commissioning tool 1s designed with scalability and
versatility so as to capable of being an added onto the
contemporary energy systems (including being deployed
remotely). The memory 132 1s an example of a tangible
storage medium readable by the processor 131, where the
solftware 1s stored as instructions for execution by the
processor 131 to cause the building management system 100
to operate, such as 1s described herein with reference to
FIGS. 2-3. Examples of computer program product and the
execution of such instruction i1s discussed herein in more
detaul.

The communication interface 133 and the transceiver 134
are hardware and or software of the controller 130 that
interconnects the controller 130 with components within the
building management system 100 and/or outside network,
enabling the building management system 100 to commu-
nicate with external systems. The display 135 (e.g., screen,
a display monitor) 1s connected to or integrated with the
controller 130 and may include a display adapter and/or a
graphics controller to support graphics intensive applica-
tions.

The sensor 136 (along with the sensors of the at least one
air handling unit 112 and sensors 1235 and 126 the one or
more variable air volume units 118) can be electro-mechani-
cal components that detect events or changes 1n an environ-
ment of the building management system 100 (or corre-
sponding components therein). The sensors 136 output the
events or changes as sensor signals to other components of
the building management system 100 (e.g., the controller
130).

Turning now to FIG. 2, operations of the building man-
agement system 100 1s described in accordance with one or
more embodiments. FIG. 2 depicts a process flow 200 where
the controller 130 performs functional tests on air handling
and variable air volume units (e.g., the at least one air
handling unit 112 and the one or more varniable air volume
units 118) of the building management system 100 to
generate building data. Note that the building data can be
accumulated over a number of functional tests (over time) to
produce historical building data.
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For example, to perform a functional test, the controller
130 can send commands to each actuator 121 of the dampers
120 of the one or more variable air volume units 118. The
commands can instruct the actuators 121 to adjust the
corresponding dampers 120 to open or close 1n accordance
with a flow value. The flow value can range from 0%, which
1s fully closed, to 100%, which 1s fully open based on the
position of the damper 120. Note that an optimal tlow value
can be utilized by the building management system 100 to
perform the functional tests, such as 40% or 60% (as
choosing to high or low of a flow value can stress or damage
the building management system 100). Further, 1n the func-
tional tests, a position of the damper 120 can range from O
to 100 1n steps of a set value (e.g., 20), where the steps can
be 1n sequential order (e.g., 0%, 20%, 40%, 60%, 80%, and
100%,) or random order (e.g., 80%, 20%, 100%, 0%, 60%,
and 40%). In turn, the sensor 125 and 126 can send sensor
signals back to the controller 130 indicating flowrates for the
air before and after each damper of the one or more variable
air volume umts 118. In this way, the building data com-
prises the tlow values (1.e., the damper positions) and the
flowrates (e.g., both expected and detected flow rates). The
building data can be stored on the memory 132, once
received by the controller 130.

At block 220, the controller 130 analyzes the building
data to produce health information per functional test. The
health information indicates which of the one or more
variable air volume umts 118 are working properly and
which of the one or more variable air volume units 118 are
not working properly. An analytics algorithm can be
executed on the building data to determine the health
information per functional test. The analyzation of the
building data and analytics algorithms are discussed further
herein with respect to FIG. 3.

At block 230, the controller 130 visualizes a condition of
the building system based on the health information. The
visualization can include one or more forms, such as being,
displayed within a graphic user interface and/or a report. For
example, as shown by dashed-block 231, the controller 130
can generate dynamic reports based on the health informa-
tion to visualize a condition of the building system. Further,
as shown by dashed-block 233, the controller 130 can
incorporate actionable information with the dynamic
reports.

In accordance with one or more embodiments, the
dynamic report can display an aggregation of health infor-
mation and pare that aggregation of health information to all
root failure causes. The dynamic report can also display
health of components within logical groups (e.g., for the
case of a vaniable air volume umts based systems, two
variable air volume units that are connected to the same air
handling unit belong to the same group; alternatively, vari-
able air volume units can be grouped based on size, zones,
floor/wing etc.) and individual performance characteristics
cach component (e.g., the vaniable air volume units). The
dynamic report can display plots, which may be color coded,
that detail a root cause.

In accordance with one or more embodiments, FIG. 3
depicts a process tlow 300 of a building management
system. The process tlow 300 further defines the analyzation
of the building data as seen in block 220 of FIG. 2. The
process flow 300 begins at block 310 where the controller
130 recerves building data from actuators and sensors.

At block 315, the controller 130 receives equipment type
data. Further, at block 320, the controller 130 receives
commissioning type data. At block 325, the controller 130
executes fault mode parameterization with respect to the
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equipment type data (associated with the one or more
variable air volume units). At block 330, the controller 130
executes equipment physics with respect to the commission-
ing type data.

At block 335, utilizing the results of blocks 325 and 330,
the controller 130 builds data physics based models. At
block 340, the controller executes best {it parameters 1n view
of the models and the received building data. Executing the
best fit parameters can include the use of Equation 1, where
A corresponds to maximum air flow (Az0), o corresponds to
resistance (0=>0), 3 corresponds to leakage (O=P<1); and ¢
corresponds to angular offset (—-m2<¢p=mn2).

Equation 1

|
1+ —
A # {f

1 +
X Iy

T A P T

At block 345, the controller clusters parameter values to
adjust thresholds. At block 340, the controller pinpoints one
or more root causes and their extent with respect to the
adjusted thresholds and the fitted parameters. At block 230,
the controller 130 generates dynamic reports based on the
one or more root causes and their extent.

Turning now to FIG. 4, example variable air volume units
damping scenarios 410, 420, 420, and 440 are depicted 1n
accordance with one or more embodiments. The variable air
volume units damping scenario 410 1llustrates a healthy
variable air volume unit. The variable air volume units
damping scenario 420 illustrates a stuck variable air volume
unit. The variable air volume units damping scenario 430
illustrates a variable air volume unit with a sensor 1ssue. The
variable air volume units damping scenario 440 1llustrates a
variable air volume unit with a reversed wire 1ssue.

Technical eflects and benefits of embodiments of the
building health assessment and commissioning tool herein
can include a reduction 1n commissioning time (e.g., up to
50%); increased customer satisfaction, as installer expenses
and technician callbacks are reduced; and energy savings
and improved comiort due to the capability of identifying
health information for any facility or building management
system.

Embodiments herein can include a system, a method,
and/or a computer program product at any possible technical
detail level of integration. The computer program product
may iclude a computer readable storage medium (or media)
having computer readable program instructions thereon for
causing a processor to carry out aspects of the embodiments
herein.

The computer readable storage medium can be a tangible
device that can retain and store instructions for use by an
instruction execution device. The computer readable storage
medium may be, for example, but 1s not limited to, an
clectronic storage device, a magnetic storage device, an
optical storage device, an electromagnetic storage device, a
semiconductor storage device, or any suitable combination
of the foregoing. A non-exhaustive list of more specific
examples of the computer readable storage medium 1ncludes
the following: a portable computer diskette, a hard disk, a
random access memory (RAM), a read-only memory
(ROM), an erasable programmable read-only memory
(EPROM or Flash memory), a static random access memory
(SRAM), a portable compact disc read-only memory (CD-
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ROM), a digital versatile disk (DVD), a memory stick, a
floppy disk, a mechanically encoded device such as punch-
cards or raised structures in a groove having instructions
recorded thereon, and any suitable combination of the fore-
going. A computer readable storage medium, as used herein,
1s not to be construed as being transitory signals per se, such
as radio waves or other freely propagating electromagnetic
waves, electromagnetic waves propagating through a wave-
guide or other transmission media (e.g., light pulses passing
through a fiber-optic cable), or electrical signals transmitted
through a wire.

Computer readable program instructions described herein
can be downloaded to respective computing/processing
devices from a computer readable storage medium or to an
external computer or external storage device via a network,
for example, the Internet, a local area network, a wide area
network and/or a wireless network. The network may com-
prise copper transmission cables, optical transmission fibers,
wireless transmission, routers, firewalls, switches, gateway
computers and/or edge servers. A network adapter card or
network interface 1 each computing/processing device
receives computer readable program instructions from the
network and forwards the computer readable program
instructions for storage i a computer readable storage
medium within the respective computing/processing device.

Computer readable program instructions for carrying out
operations of the embodiments herein may be assembler
instructions, instruction-set-architecture (ISA) instructions,
machine i1nstructions, machine dependent instructions,
microcode, firmware instructions, state-setting data, con-
figuration data for integrated circuitry, or either source code
or object code written 1n any combination of one or more
programming languages, including an object oriented pro-
gramming language such as Smalltalk, C++, or the like, and
procedural programming languages, such as the “C” pro-
gramming language or similar programming languages. The
computer readable program instructions may execute
entirely on the user’s computer, partly on the user’s com-
puter, as a stand-alone software package, partly on the user’s
computer and partly on a remote computer or entirely on the
remote computer or server. In the latter scenario, the remote
computer may be connected to the user’s computer through
any type of network, including a local area network (LAN)
or a wide area network (WAN), or the connection may be
made to an external computer (for example, through the
Internet using an Internet Service Provider). In some
embodiments, electronic circuitry including, for example,
programmable logic circuitry, field-programmable gate
arrays (FPGA), or programmable logic arrays (PLA) may
execute the computer readable program instructions by
utilizing state information of the computer readable program
instructions to personalize the electronic circuitry, to per-
form aspects of the embodiments herein.

Aspects of the embodiments herein are described herein
with reference to flowchart i1llustrations and/or block dia-
grams ol methods, apparatus (systems), and computer pro-
gram products according to embodiments herein. It will be
understood that each block of the flowchart illustrations
and/or block diagrams, and combinations of blocks 1n the
flowchart 1llustrations and/or block diagrams, can be 1mple-
mented by computer readable program instructions.

These computer readable program instructions may be
provided to a processor of a general purpose computer,
special purpose computer, or other programmable data pro-
cessing apparatus to produce a machine, such that the
instructions, which execute via the processor of the com-
puter or other programmable data processing apparatus,
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create means for implementing the functions/acts specified
in the flowchart and/or block diagram block or blocks. These
computer readable program instructions may also be stored
in a computer readable storage medium that can direct a
computer, a programmable data processing apparatus, and/
or other devices to function 1n a particular manner, such that
the computer readable storage medium having instructions
stored therein comprises an article of manufacture including
istructions which implement aspects of the function/act

specified 1n the flowchart and/or block diagram block or
blocks.

The computer readable program instructions may also be
loaded onto a computer, other programmable data process-
ing apparatus, or other device to cause a series ol operational
steps to be performed on the computer, other programmable
apparatus or other device to produce a computer 1mple-
mented process, such that the instructions which execute on
the computer, other programmable apparatus, or other
device implement the functions/acts specified 1n the flow-
chart and/or block diagram block or blocks.

Aspects of the embodiments are described herein with
reference to flowchart illustrations, schematics, and/or block
diagrams of methods, apparatus, and/or systems according
to embodiments. Further, the descriptions of the various
embodiments have been presented for purposes of illustra-
tion, but are not intended to be exhaustive or limited to the
embodiments disclosed. Many modifications and varnations
will be apparent to those of ordinary skill 1n the art without
departing from the scope and spirit of the described embodi-
ments. The terminology used herein was chosen to best
explain the principles of the embodiments, the practical
application or techmical improvement over technologies
found in the marketplace, or to enable others of ordinary
skill in the art to understand the embodiments disclosed
herein.

The term “about” 1s intended to include the degree of error
assocliated with measurement of the particular quantity
based upon the equipment available at the time of filing the
application. For example, “about” can include a range of
+8% or 5%, or 2% of a given value.

The terminology used herein 1s for the purpose of describ-
ing particular embodiments only and 1s not intended to be
limiting of the present disclosure. As used herein, the
singular forms “a”, “an” and “the” are intended to include
the plural forms as well, unless the context clearly indicates
otherwise. It will be further understood that the terms
“comprises” and/or “comprising,” when used in this speci-
fication, specily the presence of stated features, integers,
steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other
features, integers, steps, operations, element components,
and/or groups thereof.

While the present disclosure has been described with
reference to an exemplary embodiment or embodiments, 1t
will be understood by those skilled 1n the art that various
changes may be made and equivalents may be substituted
for elements thereof without departing from the scope of the
present disclosure. In addition, many modifications may be
made to adapt a particular situation or material to the
teachings of the present disclosure without departing from
the essential scope thereof. Therefore, 1t 1s intended that the
present disclosure not be limited to the particular embodi-
ment disclosed as the best mode contemplated for carrying
out this present disclosure, but that the present disclosure
will include all embodiments falling within the scope of the
claims.
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What 1s claimed 1s:

1. A building management system comprising:

a controller comprising a processor and a memory storing,
processor executable mnstruction, wherein the processor
executable instruction when executed by the processor
cause the building management system to:

perform functional tests on the one or more variable air
volume units of a building system to generate building
data;

analyze the building data to produce health information
per functional test; and

generate an electronic representation of a condition of the
building system based on the health information;

wherein the analyzation comprises:

generating, based at least 1n part on fault mode param-

cters of the building system, a model of the building
system;

determining best-fit parameters based at least in part on

the building data and the building model;
clustering the best-fit parameters to adjust a set of
thresholds; and

using the best-fit parameters and the adjusted set of
thresholds to 1dentify one or more root causes and
their extent with respect to the adjusted set of thresh-

olds and the best-fit parameters.

2. The building management system of claim 1, wherein:

the functional tests comprise sending commands to each

actuator of the one or more variable air volume units,
and

the commands instruct each actuator to adjust a corre-

sponding damper of the one or more variable air
volume units to open or close 1n accordance with a tlow
value.

3. The building management system of claim 2, wherein
the flow value 1s 40% or 60%.

4. The building management system of claim 2, wherein
the controller receives sensor signals from the one or more
variable air volume units indicating flowrates for air before
and after the corresponding dampers.

5. The building management system of claim 1, wherein
the health information indicates which of the one or more
variable air volume units are working properly and which of
the one or more variable air volume units are not working,
properly.

6. The building management system of claim 1, wherein
the controller executes an analytics algorithm of the proces-
sor executable instruction on the building data to determine
the health information per functional test.

7. The building management system of claim 1, wherein
the analyzation of the building data further comprises
executing fault mode parameterization with respect to equip-
ment type data associated with the one or more variable air
volume units, executing equipment physics with respect to
commissioning type data, and building data physics based
models utilizing results from the fault mode parameteriza-
tion and the equipment physics, the model of the building
system comprising the building data physics based model.

8. The building management system of claim 1, wherein
the electronic representation comprises a graphic user inter-
face icorporating actionable information.

9. The building management system of claim 1, wherein
the electronic representation comprises a dynamic report
incorporating actionable information.
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10. A building management method comprising;:

performing, by a controller comprising a processor and a
memory, functional tests on one or more variable air
volume units of a building system to generate building

data;
analyzing, by the controller, the building data to produce

health imnformation per functional test; and
generating, by the controller, an electronic representation

of a condition of the building management system
based on the health information;
wherein the analyzation comprises:
generating, based at least 1n part on fault mode param-
cters of the building system, a model of the building
system;
determining best-fit parameters based at least in part on
the building data and the building model;
clustering the best-fit parameters to adjust a set of
thresholds; and

using the best-fit parameters and the adjusted set of
thresholds to i1dentily one or more root causes and
their extent with respect to the adjusted set of thresh-

olds and the best-fit parameters.

11. The bwlding management method of claim 10,
wherein:

the functional tests comprise sending commands by the

controller to each actuator of the one or more variable
alr volume unaits, and

the commands instruct each actuator to adjust a corre-

sponding damper ol the one or more variable air
volume units to open or close 1n accordance with a flow
value.

12. The building management method of claim 11,
wherein the tflow value 1s 40% or 60%.

13. The building management method of claim 11,
wherein the controller receives sensor signals from the one
or more variable air volume units indicating flowrates for air
before and after the corresponding dampers.

14. The building management method of claim 10,
wherein the health information indicates which of the one or
more variable air volume units are working properly and
which of the one or more variable air volume units are not
working properly.

15. The building management method of claim 10,
wherein the controller executes an analytics algorithm of the
processor executable instruction on the building data to
determine the health information per functional test.

16. The building management method of claim 10,
wherein the analyzation of the building data further com-
prises executing fault mode parameterization with respect to
equipment type data associated with the one or more vari-
able air volume units, executing equipment physics with
respect to commissioning type data, and building data phys-
ics based models utilizing results from the fault mode
parameterization and the equipment physics, the model of
the building system comprising the building data physics
based model.

17. The building management method of claim 10,
wherein the electronic representation comprises a graphic
user interface incorporating actionable information.

18. The building management method of claim 10,
wherein the electronic representation comprises a dynamic
report mcorporating actionable information.
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