
This white paper examines the importance of VRF system 
control solutions in modern office environments, emphasizing 
their role in optimizing energy efficiency, occupant comfort, 
and system integration. It highlights LG’s Advanced Control 
Solution (ACS) for its energy-saving features, remote accessibility, 
open protocol compatibility, and air quality monitoring, 
showcasing their benefits in creating efficient, sustainable, and 
well-managed office spaces.well-managed office spaces.

Everyone Should Know
VRF Control Solutions
Transforming Building Efficiency:

Ahead of the Expected



20.........................Product Line-up07

19.........................Conclusion06

09.........................Advantages of LG VRF System Control Solutions05

07.........................The Benefits of VRF System Control Solutions04

04.........................How VRF System Control Solutions Operate03

02.........................What are Advanced VRF System Control Solutions02

01.........................Introduction01

White Paper
Contents

VRF Control Solutions



01

The HVAC control systems market is experiencing rapid growth, driven by technological advancements that enhance energy efficiency, comfort, and convenience, 
particularly in office and commercial environments. As demand for smarter, more integrated building solutions rises, the need for optimized HVAC control systems 
becomes increasingly important.
As many people spend most of their day indoors, building occupants and workers are seeking comfortable and healthy indoor environments. Meanwhile, managers 
and building owners are increasingly focused on finding solutions that offer convenience and help reduce energy costs. 

ThiThis paper will focus on the role of VRF (Variable Refrigerant Flow) system control solutions in modern building management, with an emphasis on office 
environments.

01.
Introduction
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On the other hand, DDC systems offer broader control capabilities, managing 
not only HVAC systems like AHUs, boilers, and chillers but also integrating 
with other building systems such as lighting and security. DDC systems 
collect data from multiple sensors throughout the building to provide 
centralized control and automation of these systems. While VRF system 
control solutions are specialized for multi-zone temperature control, DDC 
systems take a more holistic approach to building management, controlling 
a a variety of systems beyond HVAC, ensuring optimal energy use and 
building-wide performance.

As we dive into the world of VRF system control solutions, we must first 
discuss what VRF system control solutions are. In a Building Management 
System (BMS), both VRF system control solutions and Direct Digital Control 
(DDC) systems play essential roles in managing HVAC operations, but they 
serve distinct purposes.

VRVRF system control solutions are specifically designed to optimize the 
performance of VRF systems, which are used to control temperature in 
multiple zones of a building. These systems focus on adjusting refrigerant 
flow based on the real-time heating and cooling loads of individual zones, 
providing precise temperature control and energy efficiency. VRF system 
control solutions are ideal for buildings with complex HVAC requirements, 
such as those needing simultaneous heating and cooling in different areas.

02.
What are Advanced VRF System 
Control Solutions
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The primary difference lies in the specialized focus of VRF system controls versus the comprehensive, building-wide integration of DDC systems. As stated above, 
we will be focusing on VRF system control solutions in this white paper.
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The essential components of VRF system control solutions work together to deliver seamless 
communication and overall optimized system performance.

03.
How VRF System Control 
Solutions Operate
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VRF system control solutions utilize a centralized 
gateway to not only control VRF systems but 
also manage and control various HVAC functions, 
ensuring efficient operations through advanced 
communication protocols.

ThesThese protocols facilitate seamless data exchange 
between indoor and outdoor units as well as other 
devices, including Energy Recovery Ventilation 
(ERV) systems.

a.  VRF System Control Solution
Structure
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In VRF system control solutions, communication between the 
central controller, individual controllers, and both indoor and 
outdoor units creates a highly specific and efficient heating 
and cooling environment. Typically, building managers set 
desired parameters through the central controller, and this 
data is transmitted from the outdoor unit to the indoor units. 
The individual controllers display these settings, allowing 
buildinbuilding occupants to monitor the current environmental 
conditions.

In some cases, occupants may adjust the settings through 
their individual controllers, which then communicate with 
the indoor unit to implement the changes, such as modifying 
airflow or direction. These new settings are also relayed 
back to the central controller for comprehensive system 
management.

b.  The Precision of VRF Control Solutions
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VRF system control solutions offer comprehensive integration capabilities 
that allow customers to centrally manage both indoor and outdoor units, 
significantly simplifying system oversight. By integrating with a BMS when 
required, these solutions ensure seamless communication and control 
across various HVAC devices. This centralized approach not only enhances 
convenience for building managers but also provides a more cohesive 
system that reduces workload and improves overall efficiency.

The benefits of VRF system control solutions extend beyond traditional 
HVAC management, offering advanced integration, energy monitoring, and 
system optimization.

04.
The Benefits of 
VRF System Control 
Solutions

a.  Advanced Integration
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VRF system control solutions are designed with 
smart features that enable real-time monitoring, 
energy optimization, and flexible control options 
that can be customized to fit the specific needs of 
the building. 

TheThey are also particularly effective at optimizing 
the performance of VRF systems by dynamically 
adjusting the refrigerant flow, zone temperatures, 
and energy usage based on real-time demand. 

ThiThis level of fine-tuned control not only improves 
energy efficiency but also ensures that the system 
operates under the most favorable conditions, 
providing enhanced comfort and operational savings 
for building managers.

b.  Convenient Energy Monitoring
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When implementing VRF system control solutions, several key advantages emerge that enhance energy efficiency, management capabilities, and system 
integration. LG offers a range of distinct advantages over typical VRF system control solutions. Let’s explore the advantages offered by LG VRF system 
control solution, Advanced Control Solution (ACS).

05.
Advantages of LG VRF System 
Control Solutions
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LG ACS offers smart energy-saving features like scheduling based on occupancy and automatically adjusting to optimize usage.

a.  Various Energy-Saving Management Options
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Additionally, advanced control options provide flexibility, ranging from individual controllers to centralized units, making them scalable across various office sizes. With 
the ability to set energy targets and monitor consumption in real-time, users can better optimize efficiency.
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Moreover, LG ACS comes with locking functions that limit the operation of individual controllers to prevent unnecessary energy waste by limiting access to settings 
such as temperature, mode, and fan speed. The inclusion of centralized control allows for intuitive management, streamlining operations across varied environments. 
Further enhancements include peak control and tracking energy usage during high-demand periods, helping to meet energy goals while maintaining smooth system 
integration.
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* Remote functionality is only available for system components on the same network.

To ensure comprehensive system integration, LG ACS solutions such as AC Smart 5 and ACP 5 offer multi-platform accessibility without the need for special 
software. Whether accessing the system via PC, tablet, or smartphone, the interface remains consistent across devices, providing flexibility for facility managers.

b.  Convenient Remote-Control Features

05



14

LG ACS can be integrated with a BMS when full building connectivity is required. To ensure compatibility with a range of BMS platforms, LG ACS supports open 
protocols like BACnet IP, Modbus TCP, and LonWorks. This integration allows users to efficiently monitor and manage the VRF system directly through the BMS.

c.  Open Protocols for BMS Integration
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* To utilize these features, the installation of a Power Distribution Indicator (PDI) is required.

LG ACS offers detailed monitoring for each indoor unit connected to the system.* As depicted in the image below, the Power Distribution Indicator (PDI) energy 
distribution function allocates the total electricity consumption of an outdoor unit across multiple connected indoor units during operation. This allocation is 
determined by each indoor unit's operating patterns and running times, ensuring a proportional distribution of the outdoor unit's total energy usage. With this 
capability, facility managers can conveniently identify how much energy each indoor unit in an office building is using and allocate the fees accordingly.

d.  Power and Gas Monitoring
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LG ACS also addresses indoor air quality management by integrating monitoring features directly into the control system. With real-time data on air quality 
parameters like CO₂ levels and dust concentration, facility managers can make adjustments to promote a healthy environment for office occupants. 
This integrated approach to energy and air quality management enhances the overall performance of the system while supporting a safe and efficient office 
environment.

e.  Indoor Air Quality Control and Monitoring
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* This solution may vary by country.

To meet regulatory requirements and green building standards, it is crucial 
for VRF systems to monitor performance indicators such as Coefficient of 
Performance (COP), which is linked to sustainable practices and incentives.
The LG AC Smart 5 aids compliance with strong COP monitoring capabilities, 
allowing users to not only view the current COP value but also daily COP 
values, both in numerical and graphical formats. Additionally, data can be 
easily exported to Excel for convenient analysis.

f.  COP Monitoring to Meet Green Building Regulations
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In the ACP 5 and AC Smart 5 systems, user permissions 
are designed to offer varying access levels across 
zones, allowing for customized control and monitoring. 
The Administrator can assign roles to up to 20 users 
as either Second Managers or General Users. This 
system structure provides precise access tailored to 
different requirements within each zone and enhances 
operationaoperational efficiency.

g.  Customizable System Controls
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VRF system control solutions have become essential in optimizing HVAC 
management, particularly in office environments where energy efficiency 
and occupant comfort are paramount. The ability to integrate multiple 
systems, manage energy consumption, and provide real-time monitoring 
offers a significant advantage in modern building operations. By adopting 
a robust VRF system control solution, office buildings can not only reduce 
operational costs but also improve environmental sustainability.

As the demand for smarter, more responsive systems grows, advanced 
VRF system control provides the necessary flexibility and control to meet 
these evolving needs. In conclusion, investing in VRF system control 
technology is a critical step toward creating more efficient, comfortable, 
and sustainable office spaces.

06.
Conclusion
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Standard II

Simple Simple

Premium Standard III

New Standard Wireless

Wi-Fi Modem

AC Ez
Simple 

Dry Contact
2 Point 

Dry ContactAC Ez TouchAC Smart 5

ACP 5 AC Manager 5
Modbus RTU
Gateway

PDI ACS IO Module ACU IO Module

Communication Kit Control Kit

Deluxe

LG offers a comprehensive product lineup that includes not only central and individual 
controllers but also PDIs, BMS gateways, and Dry Contact solutions.

This variety of options allows for the creation of tailored control environments that meet the 
specific needs of customers, offering greater flexibility and enhanced system management.

07.
Product Line-up
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