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X-Air

An Al-Powered Application for Temperature Control

X-Air is an Al powered, state-of-the-art, software
application to control indoor space temperature
and air quality. Using cutting edge technology in
reinforcement learning, it aims to optimize energy
efficiency and minimize greenhouse gas emission
for buildings, while maintaining a healthy and
comfortable environment. With reinforcement
learning algorithms, it has the potential to learn the
unique energy characteristics of each individual
building, and generate a customized optimal
control policy for the building. It can use real-time
weather forecasts to further improve the perfor-
mance. Using EnergyPlus, it simulates a building's
energy consumption and establishes a common
baseline to quantitatively evaluate different control

Features:

solutions. By allowing the users to specify a valid
range for control, it ensures operational safety.

X-Air comes with a friendly user interface running
on web browsers, significantly lowering the barrier
to access Al technologies for the users. It can be
delivered in Docker images, and installed and run
on computers with common operating systems.
Installation takes just minutes. It can be deployed
on-premises and in the cloud, making it easily
accessible for both the users and the control
systems. It uses an I/O portal to connect a trained Al
model to physical points using BACnet protocol,
and can be easily integrated to many existing
building management systems and add value.

Choose a space model, or create a new one...

Use reinforcement learning algorithms for space temperature and air
quality control, aiming to optimize energy efficiency and human comfort.

Has the potential to learn individual building's energy characteristics
and generate customized optimal control policy.

Ensure operational safety by allowing users to specify a valid range
for control.

establish a common baseline to quantitatively evaluate different
control solutions.

Web-browser based Ul for
users to configure, train,
monitor, and deploy Al models.

Use real-time weather
forecasts to further improve
energy efficiency.

Can be easily integrated with

% many existing BMS (building
management systems).

Connect to physical points
using BACnet protocol.

Easy installation using Docker

image and run on most computers. and on-premises.

% Use EnergyPlus to simulate a building's energy consumption and

% Can be deployed in cloud

https://www.building-x.ai/x-air.html
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X-Air is developed by Building-X Inc, a startup company aiming to disrupt the buildings industry by
bringing the power of Al to the buildings and to the people. Building-X Inc delivers solutions to
improve energy efficiency, demand flexibility, and resilience for buildings. Together, we make build-
ings more sustainable. © 2022-2023 Building-X Inc. All rights reserved.
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Choose a space model, or create a new one...

Upload a model...
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A 5-Zone small office building,

based on EnergyPlus'
5ZoneAutoDXVAV.idf

22 X-Air s

5-Zone Small Building

Train a New Model

New Models

Deployed Models.

Existing Models
Baseline
SAC, env inputs, forecast no, reviard user-defined
SAC, en inputs, forecast no, reward user-defined
SAC, en inputs, forecast no, reward user-defined
SAC, env inputs, forecast no, reviard user-defined
SAC, env inputs, forecast no, reviard user-defined
SAC, en inputs, forecast no, reward user-defined

SAC, env inputs, forecast no,reviard user-defined

A 2-zone data center example
based on EnergyPlus’
2ZoneDataCenterHVAC_wEcon
omizer.idf. Control the setpoints
of the west zone.

New Models

Deployed Models.

Existing Models

Baseline

Energy (total):

201-221°C: 83.3%
191-23:1°C: 885%

Deployed to htp127.0.0.18888/5ZoneAUtODXVAV_zone_eneray.

Click the button below to upload

22 X-Air s

5-Zone Small Building

Click the button below to create

Dashboard
EnergyPlus Baseline

Zone A Tompasrn SPAGE1
Energy Consumption

Jan1- Mar 31

11655 kwh

POPFRRIPELESEREGIGIIIIT

Train a New Model ore A Tompersie

bbb,

FESTETFPEEEEEES 8T

Energy Consumption
Jan 1~ Mar 31

6977 kwh

(-40.1%)

1655 kuh

SAC, env inputs, forecast 2 hours, reward user-defined

Doployed at: hip:/127.0:

Overview  Neural Networks  Reward Function

Actuators (Outputs):

+ ['Schedule:Compact, ‘Schedue Value!, 'HTG-SETP-SCH]

‘Sensors and Meters:
re’, 'ENVIRONMENT']

ACE1-1 ZONE COIL
'SPACE2-1Z0NE COIL]
'SPACE3-1 ZONE COIL
*SPACEA-1 ZONE COIL)
'SPACES-1 ZONE COIL]

+ [Heating Coil NaturalGas Ener
« ['Heating Col NaturalGas Ener
+ [Heating Coil NaturaiGas Energy’,

3-01-21 17:45:08 41265_00000
1:8388/5Z0neAutoDXVAV_Zone_energy.

Weather Inputs:
+ Dry Bulb Temperature
+ Dew Point Temperature

+ Relative Humidity
+ Total Sky Cover

Weather Forecast:
2hours
Q-mode:
Poiicy model:
Misc
« waning_time: 0:28:51
+ total_episodes: 4

+ tran_batch_size: 256
+ 10001

22 X-Air /O Portal Launcher

Choose /0 Portal Type.
Contiqure Policy Server URL

Connect /0 Points

Connect to BACnet Points

127.0.0.15000/spaces/S2onsAaDRVAY_zone_energy|models/SAC. defaul_UD_1.0_1.0_WAVIF_2_T_DT_RH_SWFE_SP_20.0_22.0_41a65.00000_0.1

Miscellaneous

Review and Launch

the Docker container,

Inputs.
Name
['Site Outdoor Air Drybulb Temperature, 'ENVIRONMENT']

Device Address. ‘Object Type, Instance Number Property.

1921680149:47809 anslogvalue. v present v

[Zone Air Temperature, ‘SPACE-1] 1921680149:47809 anslogValue. v present v

[Heating Coil NaturalGas Energy’ 'SPACET-1 ZONE COIL] 192168.0149:47809 analogValue. v present v

Heating Coi NaturaGas Eneray, 'SPACE2-1 ZONE COIL] 192168.0149:47809 analogalue presents v

[ Heating Coi NaturalGas Energy, 'SPACE3-1 ZONE COIL] 1921680149:47809 anslogalue presents v

[Heating Coil NaturalGas Energy’,'SPACE4-1 ZONE COIL] 192168.0149:47809 analogValue. present
[Heating Coil NaturalGas Energy’, ‘SPACES-1 ZONE COIL') 192.168.0.149:47809 analogValue: present\ v

Outputs

Name ‘Object Type, Instance Number Property.

r

analogValue. v 50 present

<< Configure Policy Server URL Configure Weather Data >>

X-Air is developed by Building-X Inc, a startup company aiming to disrupt the buildings industry by
bringing the power of Al to the buildings and to the people. Building-X Inc delivers solutions to
improve energy efficiency, demand flexibility, and resilience for buildings. Together, we make build-
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