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Why does this matter?
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Global Warming
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Greenhouse Gas Sources
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Challenges for Buildings

45% of

building energy
consumption
comes from
HVAC*

30% of

building energy
consumption is
wasted**

Current energy
efficiency
methods are time
consuming &
costly

Poor HVAC
operation leads
to high levels of
occupant
complaints

*Sources: IEA, NRCAN, Energy End-Use (Urge-Vorsatz), US Energy Information Administration Survey
**Source: Energy Star, https://www.energystar.gov/buildings/facility-owners-and-managers/existing-buildings/save-energy
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State of Texas Legislation
 1999 – Electricity Market Deregulation
» Making Texas the Only State with a Fully Deregulated Grid.
 2002 – Senate Bill 7
» Unbundled the state’s vertically integrated public utilities &
introduced retail competition.
 2007 – House Bill 3693
» Mandates schools to set energy goals and reduce their
consumption by 5% each year for 6 years.

 2019 – Senate Bill 241 - A: (SB 5 (2001) -> SB 12 (2007) -> SB 898 (2011)
» Extended the timeline for local governments to establish a goal to reduce their electric
consumption by at least 5% each year for seven years beginning September 1, 2019.
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Fundamentals of AI
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Artificial Intelligence
n. The ability of a computer or other machine to perform
those activities that are normally thought to require
intelligence.
n. The branch of computer science concerned with the
development of machines having this ability.
n. Intelligence exhibited by an artificial (non-natural, man-made)
entity.
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Artificial Intelligence History
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Types of Artificial Intelligence
ARTIFICIAL
INTELLIGENCE

MACHINE
LEARNING

DEEP LEARNING
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All technologies that enable
computers to mimic human
intelligence
Machines improve at given tasks
with experience

Machines train themselves using
deep neural networks (DNNs)
with multiple layers
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The AL World – Machine Learning
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Deep Learning

Deep Convolutional Networks
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Deep Recurrent Networks
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Deep Learning - Convolutional Neutral Networks
Computer Version

Medical diagnosis

Objects: Detection  Segmentation  Classification
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Art and visual processing

Autonomous Cars
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Deep Learning – Recurrent Neutral Networks
Sequences

Natural Language Processing

Audio Processing

Virtual assistants

Text processing

Times Series

Chatbots
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Translation
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AI Applications in buildings
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AI HVAC Data Flow
Utility Rates
& Tariffs

Memory

Occupancy
Data

Sensor
Data

HVAC
Control

Weather
Data

Temperature Predictions
Deep Learning provides very accurate future zone temperature values
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USING AI TO OPTIMISE THE ENERGY IN BUILDING
Temperature

Reactive vs. Pre-Emptive HVAC
Existing HVAC System (Reactive)

Existing HVAC System react
to undesired condition only
after it happens

AI Driven HVAC System (Pre-emptive)

Cooling Setpoint

Heating Setpoint

Time
AI foresees undesired condition
(crossing cooling setpoint) and acts
pre-emptively to cancel out the event

Every 5 minutes the AI recalculates
the optimal configuration of all HVAC
components and adjusts accordingly
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Deep Reinforcement Learning
AI LEARNING CONTROL CHALLENGE
Optimal control is NOT prediction! It is much harder.

OPERATING PARAMETERS

• Distribution changes continuously
→ You affect the way things happen
→ What happens … changes the way you behave
• Evaluate how good your policy is
• and then … Find an optimal policy

CONTROL REMOVAL

Temperature

70

75 ºF
Discomfort

68.5 72.5

Energy

72.5ºF
0

70ºF

Discomfort
CONTROL REMOVAL
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Power
𝑥 kW
Highest peak so far

68.5ºF
66 ºF

Cycling
Not “do nothing” =
© 2021 RealTerm Energy

AI HVAC Case Study
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Case Study – High School
Total controlled area: 30,000 ft2
Total annual energy consumption: 345,840 kWh

Overview:
AI was installed in 2019 in the high school’s main building. The school is currently
occupied by approximately 1,400 students as well as faculty and staff. The solution
was implemented to meet the school’s objectives and manage significant leakage
issues that were identified during the building visit.
The building is approximately 30,000 sq. ft. in size. Since implementation, CDM
has seen both electricity savings and monetary savings of 32% per month on
average.
Objective: To reduce energy spend all while improving student and faculty
comfort.

Hours of operation: 8:00 AM to 5:00 PM, Monday
through Friday

Savings per month:
MONTH
February
March
April
May
June
August
September
October

ENERGY SAVINGS
10,349 kWh (38%)
10,161 kWh (31%)
12,642 kWh (37%)
15,758 kWh (42%)
16,259 kWh (46%)
10,972 kWh (29%)
8,731 kWh (24%)
15,653 kWh (46%)

MONETARY SAVINGS
$521
$511
$636
$793
$818
$552
$439
$787

Note: Maintenance was in the month of July, thus savings results were not recorded
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Potential for Texas ISDs:
AI can leverage daily HVAC Data that is typically not utilized
effectively
AI can take that Data and add intelligence and predictive capabilities

that don’t currently exist within your BMS infrastructure
Results:
» More comfortable building environment for student and staff
» Greater visibility 24/7 with no need to learn new software
» Know when your equipment is not running in optimal state
» Better ability to plan for premature HVAC failures
» Reduction in equipment run time / Equipment life extended
» Save kWh consumption and associated carbon emissions
» Improved labor eefficiencies with engineering
© 2021 RealTerm
Energy
24
**Average
Potential Savings: Per 1M square feet of AI Controlled Space = $100,000-$128,000
annually

Questions?
Megan Frisa

Smart Solutions Director – US South
RealTerm Energy Corp.
mfrisa@realtermenergy.com
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Thank You
Megan Frisa
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mfrisa@realtermenergy.com
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ABOUT BRAINBOX AI
At a high-level, what does BrainBox AI do?
• BrainBox AI optimizes a building’s HVAC system through algorithms and deep learning artificial
intelligence (AI) models.
• The BrainBox AI service creates value by:
o Reducing energy consumption and thus reducing utility costs
o Improving functionality of BAS by creating an HVAC system that is predictive versus reactive
o Enhancing thermal comfort (hot/cold calls) with the overall objective of improving employee
productivity and/or satisfaction
o Providing ongoing preemptive fault or maintenance detection services
• BrainBox AI’s Software as a Service (SaaS) supplements your existing building management/automation
system and combines the available building inputs with external data such as existing and forecasted indoor
and outdoor temperatures to take real-time pre-emptive energy saving actions, all while maintaining or
enhancing occupant comfort.
Why is this just available now?
Advances in hardware infrastructure over the past decade and in the field of artificial intelligence have made
this possible.

Over the past decade we have seen the rise of affordable Internet of Things (IoT) which is rapidly enabling a
technology revolution to the automation industry. By first pairing direct-digital-control over a building’s
components with, second, access to the internet – we have enabled some incredible advances in technology
such as the idea behind performance optimization.

Performance optimization can be done by technicians in the field or remotely. Strategies can be implemented
with simple rulesets. But most of these systems even if branded as “AI” still required a great deal of heavy
lifting and human interaction both up front and ongoing. Advances in AI allow us to run a deep-learning neural
network that is more intelligent and almost completely autonomous which eliminates the logistic and financial
barriers most of these strategies face.
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SELLING BRAINBOX AI
What are the general requirements to implement BrainBox AI?
The most effective implementations are medium-to-large buildings with a BMS that supports the open BACnet
or Niagara protocols. If you are not sure if your building qualifies, we can complete a no-obligation review of
your building to see if the BrainBox AI service is a good fit.

What is the ideal building to deploy BrainBox AI?
The ideal building to deploy in is A) technically ready with a centralized BMS in place with open protocol
communication and B) focused on comfort and interest in energy efficiency and has C) central BAS control.
Buildings are surprisingly unique, so the BrainBox AI team is ready to help qualify your opportunities every step
of the way.
In what types of buildings are you installed?
We have deployed in a wide variety of sites including large campuses, retail sites, and just about everything in
between.

Do newer buildings benefit as much as older buildings?
Yes, we see results in both older and newer buildings. Older buildings have more efficiency opportunities and
newer buildings have modern control systems that allow for more granular modulation and control capabilities.
Can you generate the same level of energy savings even if we are already under contract with an Energy
Service Company (ESCO or Performance Contractor)?
Generally, yes but it will always depend on the scope of the service contract. ESCO’s are generally focused on
hardware and infrastructure improvements with a direct measure of efficiency (i.e. 100w incandescent swapped
out for 6w LED). BrainBox AI is focused on how the equipment is used and, even if more efficient equipment is
in place, the proportion of savings does not vary. As a result, BrainBox AI is often an excellent pairing with an
ESCO to help further boost savings and hit desired targets.

How do you help your clients improve sustainability metrics and/or achieve ESG (Environmental, Social &
Corporate Governance) goals?
We help your clients improve the metrics or goals by significantly reducing energy consumption which typically
deliver between 20-40% reductions in carbon emissions.
What if my savings are not as much as expected?
We are extremely confident that the combination of energy cost savings, around the clock monitoring, and
environmental benefits will be valuable to your asset, your team, and your business. We have designed this to
be as low risk as possible to you, the client, so that there will always be a net positive result.
Do we have the capability of disabling the service?
Yes, you can easily disengage the service through the dashboard. Customers typically do this during major
maintenance or as a diagnostic measure when troubleshooting a separate issue.

Do you change the programming, control sequences, PID loops or space level set points within our BMS?
No, the existing BMS will retain any settings that exist prior to deployment. We will simply write to the devices
at a higher priority level.
APRIL 2021
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How long is the subscription agreement?
The most common subscription agreements are 1 to 3 years.

Can we speak to customers with buildings like ours?
Yes, we can introduce you to existing customers with similar building profiles.
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FEATURES & BENEFITS
How does the BrainBox AI service help me, the building engineer/operator?
The solution helps building engineers and operators in multiple ways: BrainBox AI reduces hot and cold calls
using AI advanced control. The solution provides feedback when potential maintenance needs to be done
when the AI sees an anomaly. It will adjust the system control when the temperature is forecasted to change
outside. If the load is predicted to change in the building, the system control adjusts, reducing the need to
make micro changes to the BMS. The operating budget is reduced due to energy cost reduction and improves
proactive maintenance capabilities.
How does your platform achieve savings? How does BrainBox AI save energy?
Our platform makes small changes to the way your building maintains comfort for its occupants. BrainBox AI
can predict the temperature in each of your HVAC zones 2 hours in advance with 98% confidence. That
effectively allows us to see into the future. At that point, we can move the building from a reactive controls
strategy to a pre-emptive strategy. BrainBox AI then makes minor adjustments to the controls sequence of a
building to meet the expected needs of the site most efficiently. These minor changes add up to savings.

How much energy does a customer usually save?
It will vary by usage and asset class, but savings up to 25% of total building consumption are a common result.

Does BrainBox AI increase comfort as well as energy efficiency?
Yes, BrainBox AI takes both factors into consideration when running its algorithms. Comfort levels are improved
by reducing the swings of temperature and maintaining a longer period of time at the already established
setpoints (i.e. deadband). Comfort levels are increased by up to 60% while generating significant energy
savings.
Do you provide FDD (Fault Detection & Diagnostics)?
Yes, we provide fault detection as it relates to the optimal function of our solution. If a piece of equipment is
not functioning as expected our monitoring team will alert the appropriate people about an equipment failure
or maintenance issue.

What other benefits does your optimization service provide?
The BrainBox AI service provides many additional benefits: data standardization using the Haystack standard, a
cloud-based data lake, 24/7 monitoring, hot/cold service call reduction, and extended equipment life.
How does the BrainBox AI address environmental or sustainability goals?
Sustainability is one of our key values at BrainBox AI. Our solution helps the environment by decreasing the
CO2 emissions of a building by 20-40%, thus reducing your client’s carbon footprint.
What if my building is currently unoccupied?
Even unoccupied and especially partially occupied buildings still consume a great deal of energy. Large
commercial buildings are not able to shed a significant portion of their load even with minimal occupancy.
Proportionally, we expect our energy reductions to remain very consistent regardless of strategy.
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How much savings are you able to achieve considering COVID has our buildings unoccupied?
Even though your building may be mostly unoccupied, the HVAC system is still running close to normal. So,
while the energy expense associated with plug load from computers, lighting and other in-house systems may
be reduced, the cost of running the HVAC system remains close to the same as pre-COVID. Installing BrainBox
AI and deploying our algorithms to your building can deliver up to a 25% reduction in total energy costs with a
3-month payback and no CAPEX.

Can you help meet ASHRAE guidelines for ventilation?
Yes, the Airborne Virus Mitigation Program (AVMP) follows the control system standards recommended by the
American Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE) and the Center for
Disease Control (CDC). These measures will be applied as your building equipment allows. Specific details on
the program can be found in our AVMP program brochure.
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TECHNICAL ASPECTS
Are you going to break our sequence of operation (SOO)?
No, the BrainBox AI service will enhance your sequence of operation. The AI uses temperature prediction in
each zone to make SOO changes when needed. This only happens when the AI sees an opportunity to save
energy and increase comfort.

How does BrainBox AI interface with the HVAC system and how does it learn?
BrainBox AI interfaces with the HVAC system through its controls infrastructure. The controls need to be digital,
networked, and use an open protocol. Your BAS system has tens of thousands of data points that can be
collected/read over the course of every single day of the year. The AI uses the building automation data to
learn the HVAC systems response to outside weather conditions and internal loads.
Does BrainBox AI add sensors all over the building?
No, we do not use sensors. BrainBox AI uses the existing HVAC sensors, controllers, and existing data.

Do you support different and multiple manufacturer’s controllers in a single building?
BrainBox AI is control system agnostic. If your current BMS supports open protocols such as BACnet or Niagara,
we can integrate.
Can our building engineers/operators continue to use our BMS as they did prior to BrainBox AI being installed?
Yes, they can continue to use the BMS in the same way they did before the installation of BrainBox AI.
Do you change the programming, control sequences, PID loops and space level set points within our BMS?
No, all existing controls programming, and infrastructure remains in place.

Do we have the capability of disabling the service?
Yes, you can easily disengage the service through the dashboard or override to a higher priority. However, if
the AI is disengaged, the HVAC system will not be operating at maximum efficiency, consuming more energy
and will be more expensive to operate.

Who is responsible for failed equipment?
The client or client’s representative is responsible for their equipment should it fail. BrainBox AI is responsible
for the installed BrainBox AI device.

What happens if the BrainBox AI device loses connectivity?
The software has built-in fail safes that allows it to release control and enable the building to revert to the preinstallation BMS control sequence of operation.

What happens if I am doing maintenance on a piece of equipment?
If you know in advance that you will be taking equipment offline, notify BrainBox AI so we can stop the
algorithms and release the control points. If the system goes offline and BrainBox AI is not aware of it in
advance, the monitoring team will get a flag in the system and disable control to that unit. Brainbox AI will
contact the customer to ensure the equipment is not malfunctioning.
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What happens if BrainBox AI is trying to control broken equipment?
If you are aware of issues with equipment, notify BrainBox AI so we can instruct the AI to disregard that
equipment from the model. If the AI tries to control or is seeing anomalies in the operation of a piece of
equipment, BrainBox AI will notify the customer.

How does the service handle variable occupancy rates?
The AI adapts to changing thermal loads and is pre-emptive in how it operates your HVAC system. The AI is
constantly learning and finding patterns in the operation of the building. As more data is collected, the AI
becomes more accurate in its predictions.

Can BrainBox AI identify a construction change in the building such as new drapes, roof, windows, etc.?
Yes, since BrainBox AI continuously learns from the thermodynamic model of the building, the system will
notice a change in thermal behavior and will adjust the models and algorithms to optimize the building once
more.
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DATA & PHYSICAL SECURITY
Do I still own my data?
Yes. The building owner always retains ownership of the building data.

What type of data is collected?
The data collected from each controller by the BrainBox AI device includes data points such as:
· Supply and return air speed & temperature
· Current thermostat temperature and thermostat set point temperatures
· Humidity levels
· CO2 levels and other air quality readings
· Fan speeds & damper motor positions
· Existing controller settings

No personal data, as defined by Canadian PIPEDA is ever collected.

Does BrainBox AI use a standard framework to manage cybersecurity risk?
The BrainBox AI security program aligns with the SOC 2 standard as well as guidance issued by the NIST
Cybersecurity Framework. Third-party assurance of the effectiveness of this program is provided by an annual
SOC 2 type II audit performed by BDO.

Is the BrainBox AI device resistant to physical tampering?
The box is a robust plastic container secured by a padlock. BrainBox AI plans to increase the physical security of
these boxes and to introduce alerting and self-destruct features in the event the boxes are moved or disturbed.
What kind of physical security controls does BrainBox AI have at its office to ensure the security of customer
data?
Physical access to the main office is strictly controlled with a fob-based access control system with cameras.
Any visitors are badged and logged from arrival to departure. A very strict clean desk policy is in place to
ensure that soft and hard copies of any sensitive data are always protected with locked screens, locked desk
drawers and empty printer output trays.
Do the cloud environments where BrainBox AI stores and analyses customer data meet industry standard
certifications?
Our cloud service provider meets and exceed standards as defined in SOC2/SOC3.

Does BrainBox AI encrypt all data at rest, in motion and on endpoints?
All customer data is encrypted in motion. All data stored in the facilities of a well-known cloud service provider
is also encrypted following the provider’s security protocols and policies. Employee endpoint devices also have
Full-Disk Encryption (FDE) enabled to ensure the integrity and security of local data in the event of loss or theft.
How does the encryption apply to inbound and outbound connections?
All traffic to and from BrainBox AI appliances is end-to-end encrypted – mainly using HTTPS, but also other
protocols over TLS when necessary. In many cases, IPSec VPNs have been implemented to establish site-to-site
tunnels or for remote access purposes. These VPNs provide an additional layer of encryption.
APRIL 2021
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Communication with HVAC systems and the BrainBox may not allow encryption by design from the original
equipment manufacturer. This is not a BrainBox AI limitation and we strongly encourage our customers to
implement strong network segmentation and segregation practices for their HVAC and Industrial networks.

Does BrainBox AI prohibit the use of insecure protocols such as telnet and ftp?
Yes. The use of these legacy protocols is strictly prohibited by policy and these services are disabled on servers.
Which port needs to be open to BrainBox AI in the customer network for our device communication?
As we need to communicate with all the BACnet devices, BrainBox AI must be whitelisted in the port open to
the BACnet network. BrainBox AI will confirm this information with the company that controls BMS (Building
Management System) of the building.

While it is our preference to use our own cellular cradle-point, if we are utilizing the client’s network, port 443
will need to be open.

Does BrainBox AI apply any security on the API cloud to cloud connection?
This only applies to Tridium solution, and BrainBox uses the API on the client-side, so the security of the API is
up to the customer.

How does BrainBox AI manage the security of remote access to customer facilities?
Remote access to information is secured by IPSec VPN connections, which are initiated from the BrainBox itself.
All traffic routed through our VPN uses SSH sessions. Customers may provide direct access using a supervised
TeamViewer session or through walkthroughs directed by our technical staff in instances where direct access is
not feasible or permitted.
What are the IP and URLs that a customer needs to add their firewall for connection?
In cases where BrainBox AI has to use the client network, the following URL/domains should be added to the
client firewall whitelist:
Edge device solution:

Port
500 & 4500 & 1701 w/ ESP & AH, tcp:22

Destination IP Address
Changes based on the geographic region

Domain
bb-ec2.brainboxai.net (North America),
au-ec2.brainboxai.net (Australia),
eu-ec2.brainboxai.net (Europe),
hosts for other regions will be added as needed.
Tridium solution:
https://tgw.brainboxai.net/
(This may change based on the region)
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What are the connection options in edge solution, Niagara driver, and cloud APIs?
Our connection options are independent of the chosen solution. In the presence of a cell router, there is a 4G
modem that manages the connection; otherwise, we establish the connectivity through the customer building
network. Regardless of the solution that is selected, the same security protocols are always followed with
commands always sent through an encrypted VPN connection. Note that, in the case of cloud APIs,
connectivity and security depend on their own approach in pushing data and we only sync to their cloud
services.

Why does BrainBox AI use a 4g LTE modem to connect? Wouldn’t it be safer to sit behind the building firewall
and use the customer network?
By using connectivity that is independent of the building network we are in control of providing 24/7
connectivity, service, and security. In the cases when the BMS network is completely isolated from the Internet,
it removes the need to add an Internet connection.
How does BrainBox AI protect its perimeter against attacks?
BrainBox AI does not host any Internet-facing infrastructure in local data centers or its office locations. The
internal-facing infrastructure in the office locations is protected by an enterprise-grade firewall/security
appliance and remote access to this infrastructure is provided by an SSL VPN protected by mandatory MultiFactor Authentication (MFA).

Does BrainBox AI have a vulnerability management program that ensures all systems are compliant with
security patches?
Yes. Vulnerability scans are regularly conducted to assess patch levels and risk-based remediation actions are
then carried out to achieve compliance.

Does BrainBox AI have an enterprise anti-malware solution in place?
Yes. Windows Defender ATP is enabled which provides a 'single pane of glass' to monitor and respond to any
malware incidents across the enterprise.

Is BrainBox AI able to monitor threats to the organisation and detect events and incidents?
Multiple tools are used to monitor the threat landscape in general and to detect and respond to any events
and incidents specific to the organisation. The organisation has a subscription to Microsoft’s Advanced Threat
Protection (ATP) which can alert administrators to any suspicious activity. In addition, traffic from all employee
endpoints travels through a secure Internet gateway so that any traffic to suspicious or known malicious sites is
detected and blocked. This gateway is in place whether endpoints are on or off premise.
What services on the BrainBox AI edge devices are exposed to the internet?
No services are exposed directly to the Internet except IPSec VPN. We use the IPSec VPN tunnels to establish
remote terminal connections using the SSH protocol suite. Firewall rules are in place which restrict connectivity
to the edge devices from the specific IP address of the cloud server. The edge devices themselves run a
stripped-down, customised, and hardened 64-bit OS for optimal speed, efficiency, and security. They are not
systems commonly affected by malware.
Do BrainBox AI personnel have remote access to the edge devices?
Yes. Only authorised personnel whose work requires remote access may do so. All access attempts are logged
for audit purposes.
APRIL 2021
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Does BrainBox AI have a centralized logging solution in place?
Yes. A cloud-based centralised logging solution has been implemented with all systems sending logs to this
tool.
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IMPLEMENTATION
What does the typical onboarding process look like?
1) Prior to installation, the Product and Solutions Team conducts an extensive review of each building.
Specifically, they examine the HVAC and BAS systems as well as the IT infrastructure to ensure our
technology and service is compatible with the existing IT and HVAC infrastructure and software. After a
thorough internal information transfer meeting, the team takes the information previously collected and
begins the onboarding process.
2) Physical installation of the BrainBox AI device, complete data extraction and mapping (onboard the
building)
a. Mapping
i. Properly name every point in the HVAC network following Haystack standard.
b. Data extraction
i. Continuously extract all the control points of the HVAC network every 5 minutes. These
points are what the building operator sees in the BMS system (zone temperatures,
humidity, pressure, fan status, damper positions etc.)
3) Complete the AI learning period and create a unique AI building model (6-8 weeks, read-only mode)
4) Deploy algorithms and switch to autonomous mode (this is when we start writing back to the BMS and
begin improving comfort and generating savings, beginning of Month 3). You will know exactly what
algorithms we will be installing, what equipment will be affected, and we will ensure all stakeholders are
aligned before deployment begins.
5) Start of 2-month validation period (Months 3 and 4) to confirm the anticipated benefit of our HVAC
optimization service. No payments are due during this built-in validation period. If you are not happy
with the service, you can simply unplug the BrainBox AI device during this time and the building will
revert to how it was operating pre-installation.
6) If you continue with the service after Month 4, you will be invoiced for the validation period along with
your monthly subscription service for Month 5.
What will you (potentially) see/experience when we start deploying?
You may see overrides on the GUI/BMS.

Are you no longer in control?
The operator can override any point. BrainBox AI will override in the same priority level as the operator.
Therefore, if the operator wants to take over a system (for a scheduled maintenance, for example), just inform
BrainBox AI and we will stop the algorithms, release the control points, and confirm that systems are released.
This should take just a few minutes.

Is the implementation process in our building disruptive to our operations and tenants?
No, we have gone to great lengths to ensure there is no impact to your day-to-day operations. In fact, the AI is
proven to reduce hot/cold calls, and reduce time needed by facility staff adjusting setpoints when the weather
changes.

How easy is it to install BrainBox AI?
Installation is very easy and can be as quick as 30 min. More complex installations may take up to 3 hours. In
some cases, such as installing the BrainBox AI Driver for Niagara, no physical installation is necessary.
APRIL 2021
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How long does it take for BrainBox AI to optimize a building?
BrainBox AI can begin to optimize a building in as little as 8 weeks. After installation, BrainBox AI enters its
learning stage. In the next 6-8 weeks, BrainBox AI learns the thermal characteristics of the building. After this
period, BrainBox AI enters its autonomous mode and begin optimizing the building’s HVAC energy usage.

What causes delays in optimizing a building?
Most commonly extending this timeline are: 1) delays in returning required information from the customer, and
2) incomplete or incorrect scoping information.

If we track occupancy and/or interval energy data, can you ingest that into your platform?
Yes, if you have additional energy data available that can improve the AI model and our optimization
capabilities, forward it on so we can analyze and ingest the data to enrich the AI model for your building.

Do you handle all required software patches, hardware upgrades or warranty related issues with BrainBox AI
hardware?
Yes, patches and upgrades are included in the subscription service. For warranty issues, please work with
salesperson or your assigned Client Success Manager.
Do you provide customer service throughout the implementation?
Absolutely, your project is supported by the monitoring engineers on duty 24/7, your Onboarding Engineer
and the Client Success Manager as well as your Sales Director. The cross-departmental visibility into your
building ensures we stay on top of any/all alerts.
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SAFETY PROCESSES
1. Onboarding engineer review – Constraints are defined by the onboarding engineer and the algorithm
selected for specific building HVAC system is modified as needed.
a. Full HVAC system review of mechanical and control drawings provided by the customer.
b. Trend data review to establish working minimum and maximum values to add to our system.
c. Building engineer knowledge download. Meet with the building engineer to learn the nuances
to add to the AI model.
d. Al monitoring and testing before it goes live in the building.
2. HVAC specific algorithms –Safety check is built into the algorithm code similar to a normal BAS written
program.
a. Minimum and maximum values established in each AI algorithm, and customized to each
buildings HVAC system. Reviewed and customized during the Onboarding stage.
b. Algorithms reference equipment status before control of down and/or upstream equipment.
c. Algorithms reference space and outside temperatures before some equipment is controlled.
3. Guardian “safety” algorithm – A safety algorithm sits on top of equipment specific algorithms to ensure
defined constraints are met; if not, it overrides the output. Redundant safety checks are in place in case
of bugs in the algorithms.
a. Control is automatically released if safety constraints are not met before pushed down from the
cloud to the BrainBox AI device.
4. AI Control Kit – Additional constraints set on the overall output control based on all parameters of the
decision process (energy, comfort, cycling, other) to implement control strategy.
a. Designed to be additional constraints put on the output control sequence before pushed down
to the BrainBox AI device.
5. 24/7 monitoring – The Monitoring team is staffed 24/7 reviewing flags generated by the AI in all our
connected buildings. The flags have multiple classifications for escalation. They are each reviewed and
presented to the customer when necessary.
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SAVINGS & PRICING
How does BrainBox AI know what I save? How are you calculating M&V (Measurement & Verification)?
We ingest historical and current utility bill information to create the baseline and we use industry standards
IPMVP and ASHRAE 14 to calculate energy savings. The customer dashboard shows our improved performance
to the baseline.

What is IPMVP?
This stands for International Performance Measurement & Verification Protocol, a global standard to verify
energy efficiency project performance specific to utilities.

How do you get the utility data for M&V?
We will need to collect some utility data from you prior to our deployment to develop a baseline. Ongoing, we
use a service called Urjanet that automatically collects this data at no additional cost to you.
We would like to buy the BrainBox AI service outright. Can we do this?
No, the BrainBox AI service is only available through our service subscription model.

Is this eligible for Utility Company Retro-Commissioning programs or other Rebates?
While there are likely utility providers, or other incentive programs, that offer rebates for services like ours,
BrainBox AI has no affiliations or pre-qualifications to any specific subsidies. We welcome any opportunity to
discuss and possibly pursue known programs that could be deemed applicable.

If there is a program you would like us to explore, please make us aware and we will be happy to investigate it.

Do you provide guaranteed savings or offer a performance-based contract?
No, but the trial period is risk-free to ensure the BrainBox AI service is a good fit for the project.

How do you price your solution?
We calculate price based on controllable square footage and the building’s annual energy spend. You are only
charged on the square footage that BrainBox AI can control and optimize. For example, for a hotel, we only
charge for the areas controlled by the BMS which generally does not include the guest rooms.

We have frozen all CAPEX projects for the foreseeable future. Do you require upfront costs?
No, we offer a risk-free trial period that requires zero upfront cost. Typically, the savings generated more than
cover the subscription fee and generates a positive cash flow within the first 3 months.
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FOR FACILITY MANAGERS
I’ve seen enough controls energy companies before, they are all the same. How is BrainBox AI any different?
We have a system that does this already.”
You may have seen a lot, but the game changer here is applying AI to a sector that hasn’t seen it before. AI has
the power to simultaneously complete an immense number of tasks, continuously learn and adapt, and
generate extremely powerful results, that otherwise would not be possible by humans. By pulling building
data, localized weather (wind, thermal radiation, temperature), and occupancy, our model can predict
conditions up to 6 hours in advance with 99% accuracy. We commission the system every 5 minutes.
I’ve been burned a lot by BAS companies in the past. They installed an expensive system, it didn’t find a ton of
savings, it doesn’t always work properly, and now we’re stuck with it.
Understandable, but with BrainBox there is next to no capital investment, and at the most, ONE box that is
installed. It can easily be disconnected, and all original setpoints are reverted back to, like we were never there.
Aren’t you just another BAS/controls contractor?
No, BrainBox AI doesn’t sell sensors, system and unit level controllers, actuators, etc. We simply connect to
your existing equipment which you have already invested in. We want to help you get the most out of what
you have already. Because of this, there is a never a huge capital investment.

We have tried so many BAS and energy companies in the past, now we can’t even keep track of all of the
systems, who has modified them, etc. I can’t remember when each one has been commissioned, I don’t know
for sure what is running properly. With so many hands on it, I don’t even know who to call to properly fix it/no
one takes responsibility.
BrainBox AI quickly and easily pulls all this data together and puts it into useful form for you. We use the
Haystack method of data standardization, so all your data will finally be accessible, and most importantly, in
useable form. BrainBox nicely ties this information together and consolidates all your equipment into one
concise dashboard – not to show you a list of equipment, but rather show you results. When there is so much
noise with various HVAC equipment, languages, commissioning, etc., we pull it all together, and continuously
commission it every 5 minutes, so you know it is always up to date and performing at it’s best.”

It’s it not broken, don’t fix it”. I want to maintain steady and predictable operation, without risk of shutdowns
or changes.
If for any reason you are unhappy with the way Brainbox is running HVAC, you can completely disconnect the
service and revert back to original setpoints, as if we were never there. If there is one unit you want left off
BrainBox, that’s fine too. You always have the power to do manual overrides, the zone setpoint control works
the same as it did before. Either you adjust the thermostat on the wall or go into the BAS and modify setpoints
there. BrainBox will see that this is the new desired condition, and work with that data.

I don’t want to give up control of my building. Will I even be able to see what it’s doing?”
Let’s use the analogy of a self-driving car. Picture this…you’re sitting at the wheel, watching all the gauges,
metrics, and performance, but you do not need to physically control anything or adjust to the road conditions.
However, if at any point in time you would like to turn off autopilot and resume control, you can do so easily.
Think of our system like that – it runs on its own, but can be quickly disengaged, and revert to the original
setpoints. Or if there is one unit you want to manually override, you can do so too.
APRIL 2021
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I don’t want a box to replace me or tell me I’m not running the facility well. This is complicated.
Even though BrainBox AI can run autonomously, you have full and transparent visibility to what is happening.
The goal is to make your lives easier – so more time can be spent on productive tasks. We know you have to
wear many hats and have to handle a lot on a daily basis.

I know I’m supposed to be the expert on this building, but I’m not comfortable with the HVAC/controls. There
isn’t much documentation or history on the systems.
BrainBox AI adds tremendous value in consolidating and simplifying their systems. They can boast about
having the building running as efficiently as possible, without requiring extensive knowledge of HVAC or doing
a lot of work. 24/7 monitoring adds an extra layer of reassurance.
I have already spent a lot of money on capital expenses like HVAC and controls upgrades.
BrainBox inherently reduces equipment run times and extends equipment service life. We can help maximize
your capital budget.

Lots of money has been wasted on technician service calls. Just getting a guy to come look at it costs me
money.
BrainBox can drastically help reduce costly service calls, helping to reduce operating costs. This is achieved by
comfort optimization, and a team of 24/7 monitoring engineers.
Every day someone complains about it being too hot or cold. I can’t keep everyone happy.
BrainBox improves setpoint targets and comfort by 60%. We prevent overrunning setpoints ahead of time.”
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