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IN this way, the continuous learning process ensures long-term energy
efficiency, reducing operational costs and environmental iImpact. How does
this translate to higher performance and better customer satisfaction? Let' s
ook at each of these advantages provided by Al through the capabllities
offered by the MULTI VI .

IN short, Al allows HVAC systems to think and learn through human-like

ntellectual capabilities. The integration of Al, machine learning, and deep Artificial Intelligence Machine Learning Deep Learning
earning has revolutionized the traditional HVAC landscape. Machine ol
earning allows systems to learn from data without complex rules, while :@:
deep learning processes Information using artificial neural networks. "/

s J Any technique A technique by which a computer A technique to perform
HVAC systems equipped with Al algorithms autonomously learn from [ttt micl | B it .t
data, enabling real-time adaptation and optimization. For example, the oF hUrmens of different rules artificial neural networks
MULTI V | Variable Refrigerant Flow (VRF) solution analyzes factors like
weather Information, occupancy trends, and operation patterns to deliver a
opersonalized HVAC experience. Al-driven HVAC systems also offer
personalized comfort, energy savings, proactive fault detection, ano - -

oredictive maintenance.
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How Do

Al-Powered

Ene

Benefit You?

—ach buillding has unigue and complex reguirements for its HVAC system.

rgy Savings

To maximize and maintain optimal operation and energy efficiency, an
H\AC systerm must be able to detect and adapt to its environment. How IS

it possible for a

N HVAC system to understand its surroundings and react

accordingly? Tr

S 1S how Al makes all the difference.

(Qg .s) J ﬁg% )

The Al engine automatically
controls the system
for optimal operation

Data collected by Al
algorithms help reduce
energy consumption

Al gathers power usage
data to establish a
comprehensive database
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Optimized for Power-Saving
Operation

The Al engine of the MULTI V I system uses something known as

unsupervised learn
iINndoor humidity, anc
earning Is the process of a sys

Ng to gather and store data on Indoor temperature,
set temperature from each indoor unit. Unsupervised
cem identitying hidden patterns in data sets

and learning on its own without specified label data. In this way,

Jnsupervised learning allows t
orain. Al Smart Care uses advar

clustering to assign a specific 'c

level, the Al e
alrflow, and ot

h

h

gine automatica
er settings.

ne system to learn similarly to the human

ced unsupervised learning with K-means
Ustering level to each unit. Based on this
v controls the optimal operation mode,

The system takes the stored data such as occupancy, temperature, ano

numMidity Into conside
Managed most efficient

ration to determine how the operation can be
v and adjusts automat

cally. By operating based

on this data, the system is able to reduce the time it takes to reach the
target temperature by 28.5% while also reducing energy consumption by

24.7%."

* This is the result from an internal test that follows KS Test Standards (24HP model of MULTIV i/ KS B ISO 15042 : 2006).

* Results may vary depending on the applied model, local temperature, and environment.

During the initial 1O minutes of operation, the Al engine focuses on
optimizing cooling or heating performance to enhance INAdoor comrort.
Afterward, while maintaining a pleasant environment, it switches to
power-saving mode to prevent unnecessary energy consumption. This

ensures both comfort and energy efficiency throughout the operation of
the MULTI V | system.

Running time to reach target Energy Savings

28.5 % 24.7 %

&
O

> )
Humidity Temperature Setting Information Detecting Human* &
Considering PMV*

* The Human Detection Sensor is an optional accessory (PTVSAAO) and it can be applied only to the CST Panel
(PT-A*GWO).

* Predicted Mean Vote (PMV) s a scale to indicate cold and warm feelings felt by humans.
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Understanding Energy
Consumption Clearly

nergy Consumption Estimation Model. With t
f operational data, the Al Smart Metering

Nnually. Users can easily access this valuable |

®
energy savings over various timeframes, such as daily, weekly, monthly, and
3

ne Al Engine of the MULTI V i system efficiently captures and stores
energy usage data from both outdoor and indoor units. This data Is
obtained during regular operation as well as Al Smart Care operation,
Jtilizing the embedded 'Smart Plug logic’ in the outdoor units.

_everaging the collected data, sophisticated Al algorithms generate an

ne help of eight hours’ worth
feature can estimate total

Nformation on the controller

screen, gaining a comprehensive understanding of the MULTI V | system's

energy efficiency performance.

Collecting product operation data
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Managing Energy More Efficiently

The Al Energy Management functionality of the MULTI V | system gathers
power usage data during operation, establishes a comprehensive datatase,
and generates an Energy Pattern Model for predicting, monitoring, anad
Managing operation rates. Each of the smart features provided by this
solution can also be conveniently managed via LG's wired remote
controllers. This allows energy management to be done in small and
nMedium-sized builldings even without an energy management system.

Energy Consumption

L everaging the power of supervised learning KNN algorithms, it effectively

controls the operation of the outdoor unit based on predefined monthly -

energy usage targets. This intelligent feature allows for optimized energy

maﬂagemeﬂt aNno he‘pS achieve energy efﬁcieﬂcy gQa\S for the MULTI V| * The above image is a graph intended to help in better understanding the material
System. * This function is available when indoor units operate in cooling or heating mode.
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| everaging the power of Al algorithms, such as Q-Learning, the MULTI V |
system meticulously analyzes various sets o
adjacent units and create virtual groups. Th
the system to respond effectively to temperature imoalances within the
INAoor space.
When an impalance in indoor temperatures is d

system

-data

iNntelligently selects a cooperating INC

coordination, ensuring a harmonized distriou

the heating or cooling load decreases, the system

0 automatically identity

S INtel

tion O

-

-

igent grouping enables

etected, the MULTI V |
oor unit to operate In
heating and cooling. As
drther optimizes energy

consumption by automatically turning off cooperating units while
INg the operation of the Mmain units. The Al-driven Al Indoor Space
vers optimal thermal comfort throughout every corner of the
INAOOr space, enhancing occupant satisfaction and energy efficiency.
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Understanding Outdoor Conditions
for Comfort and Convenience
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Keeping the Noise Down

Unwanted nolise generated by outdoor
impact on workplace comfort and product
emissions regulations in regions like
lowed from systems such as HVAC solutions.
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tion to address th
Nolise Target Control, users have the ability to set operational noise
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Mmonitoring a
these tools a

Al In HVAC not only benefits the end user but also makes HVAC engineers’
jobs easler as well. Comprehensive system monitoring, data storage ano
analysis, automated system upgrades, and automated component

| take the guesswork out of the maintenance process. With
C thelir fingertips, HVAC engineers are able to provide faster

and Mmore precise service.
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Efficient and Effective System
Diagnhosis

The Al Smart Diagnosis feature revolutionizes device and system
Mmanagement for HVAC technicians, providing them with intuitive
Monitoring capabilities that encompass crucial data on refrigerant levels,
COMPressors, sensors, components, communications, and overall
oerformance. By accessing this comprehensive information, technicians can
efficiently identity issues, troubleshoot problems, and optimize system

Product Status Index l 757
/ ]OO Service Time Rellabllity

Refrigerant
pzerformance. | | ) v
—urthermore, the storage of up to 6 months of operation data via the % N A
arge-capacity black box not only allows for proactive maintenance ano Performance 4 ; "y Compressor

oreventive measures but also helps prevent system failures by enabling
early detection of potential issues. The convenience of accessing this
valuable diagnostic information through the LG MV app empowers
technicians to deliver precise and thorough service, leading to iImprovead
efficiency and customer satisfaction. LG MV is an application that enables
engineers to connect to an LG HVAC system for convenient access to
comprehensive and easy-to-comprehend data sets and system
aplelalivegigle}
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Cloud Server Central controller

BECON Cloud ACP 5 AC Smart 5
|
. Remote Upgrade
Convenient System Upgrades |
The Remote Upgrade System powered by Al brings immense benefits to = =
HVAC technicians by enabling automatic remote updates for both the Al
_ _ _ _ S/W Upgrade S/W Upgrade S/W Upgrade

engine and the software of outdoor units. This streamlined upgrade

orocess automatically delivers systems that are equipped with the latest
advancements, features, and bug fixes.

By connecting to the LG BECON cloud and delivering updates through the
central controller, technicians can efficiently and effectively keep the entire
system up to date without the need for physical access to each unit.
BECON cloud provides real-time access to comprehensive data monitoring
through the cloud server for analysis results and reporting. This not only
saves time but also enhances system performance, functionality, anad .
compatibility, ultimately reducing both maintenance efforts and system i ——
downtime.
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Keeping Your System in Tune
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In conclusion, the integration of Al technology
exemp by smart HVAC solutions such as the MULTI V |, lays a strong
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—xplore more on MULTI V 1 with Related Articles from the LG HVAC Blog.

Optimize Your Comfort and Energy Use with Al-based Air Conditioners | LG Global

The New LG MULTI Vi Elevates HVAC with Al Technology | LG Global

The Benefits of MULTI V i with Al Engine at Commercial Space | LG Global



https://www.lg.com/global/business/hvac-blog/Optimize-Your-Comfort-and-Energy-Use-with-AI-based-Air-Conditioners
https://www.lg.com/global/business/hvac-blog/AI-Based-Smart-HVAC-System-MultiVi
https://www.lg.com/global/business/hvac-blog/multi-v-with-AI-engine-benefits

1) Artificial Intelligence for Efficient Thermal Comfort Systems: Requirements,
Current Applications and Future Directions, Ghahramani, Ali; Galicia, Parson; Lehrer,
David; Varghese, Zubin; Wang, Zhe; Pandit, Yogesh, 2202

https://escholarship.org/uc/item/751m967

2) Environmental Noise Directive, European Commission

https://environment.ec.europa.eu/topics/noise/environmental-noise-directive en
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@7 www.lg.com/global/business/air-solution
£ facebook.com/Ighvacglobal

In linkedin.com/company/lghvacglobal
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