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INTRODUCTION

Despite aggressive policy goals like the EPBD, Europe’s building sector faces a stark reality: 85% of buildings
were constructed before 2000, and 9.2% of the population still faces energy poverty. While the market for
smart buildings is booming (valued at €32.8 billion), the core of the problem lies in the HVAC system—the
largest energy consumer in any building.

This report explores how the industry is moving beyond traditional, manual thermostats—which suffer from
inaccessibility, inaccuracy, and a lack of integration—towards intelligent HVAC controls. It examines the
'perfect storm" of regulatory pressure (EU mandates), financial incentives (national subsidies), and
technological innovation driving this shift. By analyzing current market data and emerging connectivity
standards, this blueprint argues that wireless, low-power technologies like LoRaWAN are not just an option,
but a necessity for the scalable retrofitting of Europe's existing building stock.

ABOUT MILESIGHT

Milesight is dedicated to pioneering intelligent sensing solutions
that capture meaningful data and make it accessible across a
wide range of building applications. By innovatively applying
emerging technologies such as Al and IoT, we enable new
possibilities in data-driven decision-making and operational
efficiency for modern infrastructure.

Our insight into the building industry reveals that HVAC systems
account for up to 40% of energy use, vyet traditional
infrastructure struggles to turn operational data into efficiency
gains. Our mission is to equip buildings with sensing
intelligence—capturing realtime data on environmental
conditions, occupancy, and equipment performance—to enable
optimized HVAC operations that increase energy savings,
comfort, and sustainability.

This report embodies our commitment to making sensing
matter. We aim to empower facility managers and system
integrators with the understanding and tools to turn physical
spaces into quantifiable, optimizable assets—shifting from
intuition-based to data-informed building management.
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THE KEY TO UNLOCKING HVAC ENERGY

SAVINGS IN BUILDINGS

Energy is indispensable to our daily lives — it powers
our heating, cooling, and essential activities. Yet, it
may come as a surprise that 9.2% of people in
Europe are currently facing energy poverty', a reality
more severe than many realize.

The energy crisis in Europe is deeper than expected.
As analyzed in the earlier report Policy-Driven
Development of Smart Buildings in Europe?
geopolitical shifts have driven a sustained surge in

European energy prices. Natural gas has risen from
€0.0249/kWh in 2020 to €0.0530/kWh in 2024, while
electricity prices have jumped from €0.0817/kWh to
€0.1558/kWh — more than doubling in just four years.

This sharp increase, coupled with the gap between
Europe's current energy performance and its
ambitious climate targets, has intensified the
urgency for energy conservation and smarter energy
use across the continent.?

Primary and final energy consumption in the European Union
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! European Commission. "Energy Poverty." Energy, Climate Change, Environment, Directorate-General for Energy, 2026,
https://energy.ec.europa.eu/topics/markets-and-consumers/energy-consumers-and-prosumers/energy-poverty_en.

2 Milesight. "The Policy-Driven Blueprint: Europe's Smart Building Transformation: Navigating Market Realities, Technological Breakthroughs, and the loT
Revolution in Building Renovation." Milesight, 2025, https:/www.milesight.com/iot/report/policy-driven-development-of-smart-buildings-in-europe

2 European Environment Agency. "Primary and Final Energy Consumption in the European Union." European Environment Agency, 6 Nov. 2025,
https://www.eea.europa.eu/en/analysis/indicators/primary-and-final-energy-consumption
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Buildings account for approximately 40% of the
EU's total energy consumption and 36% of
energy-related greenhouse gas emissions. One of
the root causes is that around 75% of Europe's
existing building stock is energy inefficient*, and it
is estimated that 80% of today's buildings will still
be in use by 2050.°

The European Union has recognized this challenge
and introduced the Energy Performance of
Buildings Directive (EPBD) to enhance the energy
performance of buildings, accelerate the adoption
of smart building technologies, and establish
relevant standards. From a market perspective,
Europe's smart building sector represents a
substantial opportunity, with an estimated market
size of €32.8 billion.

According to data from the European Building
Automation and Controls Association (eu.bac),
equipping existing and new non-residential
buildings with an effective rated output exceeding
290 kW with a Building Management System
(BMS) can reduce the buildings' total primary
energy consumption by 14% annually. This would
translate to energy bill savings of €36 billion,
delivering a return on investment of more than nine
times®—highlighting the strong growth momentum
in the building intelligence market.

Within buildings, HVAC systems are the largest
energy consumers, responsible for 40% or more of
total building energy use’, making them the top
priority in smart building initiatives. Optimizing
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HVAC systems can lead to significant
improvements in overall building energy efficiency.
Specifically, ventilation and air handling units are
the most energy-intensive components within
HVAC systems. Therefore, enhancing the
efficiency of ventilation and air handling equipment
has become a critical entry point for reducing a
building's total energy consumption.

éa HVAC Systems
@ Lighting Systems
42% @ Other Equipment and Plug loads
@ Heat rejection systems

@ Elevators and escalators

” @ Domestic hot water systems

Energy Consumption Breakdown of Common Building Equipment

“4European Climate, Infrastructure and Environment Executive Agency. "New EU Measures to Boost Energy Efficiency in Buildings." ManagEnergy,

European Commission, 17 July 2025,

https://managenergy.ec.europa.eu/managenergy-discover/managenergy-news/new-eu-measures-boost-energy-efficiency-buildings-2025-07-17_en

®Sankaran, Vijay. "How Retrofitting Can Modernize Buildings for Long-Term Resilience.” World Economic Forum, 22 Apr. 2025,
https://www.weforum.org/stories/2025/04/retrofitting-buildings-resilience-sustainability/

®Milesight. "The Policy-Driven Blueprint: Europe's Smart Building Transformation: Navigating Market Realities, Technological Breakthroughs, and the

loT Revolution in Building Renovation." Milesight, 2025,

https://www.milesight.com/iot/report/policy-driven-development-of-smart-buildings-in-europe

7 Dmytriyeva, Kateryna. "Understanding Energy Use in Commercial Buildings." CIM, 15 Nov. 2024,

https://www.cim.io/blog/understanding-energy-use-in-commercial-buildings
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Programmable smart thermostats offer an excellent solution for optimizing HVAC systems. This relatively
user-friendly and easy-to-implement technology helps households and businesses of all sizes improve
energy efficiency. Research institutes and equipment manufacturers generally indicate that smart
thermostats can deliver significant energy savings—typically reducing heating costs by 10-15% and
cooling expenses by up to 15%8. Similarly, data from a Eurelectric report shows the energy savings
achievable through smart thermostat use in several European countries. Overall, smart thermostats can
help consumers save an average of 10—15% on energy consumption.®

Average annual Average annual How long it will take
household energy savings with to pay for itself
energy consumption smart thermostat (return on investment)
Austria 4653 kWh 907 kWh 11 months
Czech Republic 3442 kWh 671 kWh 18 months
Denmark 3614 kWh 705 kWh 10 months
France 5478 kWh 1068 kWh 11 months
ltaly 2633 kWh 513 kWh 19 months
Netherlands 3127 kWh 610 kWh 26 months
Spain 3918 kWh 764 kWh 11 months
Sweden 9032 kWh 1761 kWh 5 months

Another crucial point, in the author's view, is that smart buildings can be broken down into three core areas:
Facility Management, Energy Management, and Space Comfort Management. These three domains collectively
cover the vast majority of application scenarios and business scopes in the smart building sector. The Heating,
Ventilation, and Air Conditioning (HVAC) system plays a pivotal role across all three areas, acting as the central
link that integrates the entire smart building ecosystem.

« |t ensures the stable operation of HVAC equipment under Facility Management,
« optimizes energy consumption under Energy Management,
« and enhances thermal comfort and indoor air quality under Space Comfort Management.

8 Sustainability Directory. "What Is the Typical Energy Saving Percentage Attributed to Smart Thermostat Use?" Sustainability Directory, 11 Nov. 2025,
https://lifestyle.sustainability-directory.com/learn/what-is-the-typical-energy-saving-percentage-attributed-to-smart-thermostat-use/

9 Eurelectric. "Power2People Follow Up Report: Smart Thermostats." Eurelectric, 16 Nov. 2022,
https://www.eurelectric.org/publications/power2people-follow-up-report-smart-thermostats/
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Taken together, intelligent upgrades serve as the key enabler for the collaborative operation of these three areas.
Deploying smart sensors, real-time monitoring systems, and adaptive control algorithms through a Building
Management System (BMS) improves equipment efficiency, reduces unnecessary energy waste, and has
become an essential requirement for the development of smart buildings. Consequently, the intelligent control
of HVAC systems has emerged as a critical topic of current importance.

Facility Management Total Funding (€ billion) Allocation Purpose

Water/Gas/Heat Meter Connected HVAC Air Quality Monitoring
Smart Waste Management Connected Lighting Space Management
Leakage Detection Electricity Monitoring Hygiene Management
Smart Fill Level Detection Smart Electricity Meter Bacteria Detection
Parking Management Smart Renewable Energy Thermal Comfort
Asset Tracking Domestic Hot Water Light Comfort
Predictive Maintainance EV Charger Management Smart Natural Ventilation
Water Efficiency Blind Control

Lift/Elevator Maintainance Sound Comfort

IAQ Management
(For Asset Preservation)

Corresponding Types of Potential Solutions Across Different Markets
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SMART HVAC: POLICIES, STANDARDS,
AND INDUSTRY PROMOTION

European governments recognized this early on and have been promoting the installation of smart thermostats
to control HVAC systems in buildings through comprehensive policies, while also employing a dual approach
with subsidies. European countries generally provide subsidies for smart heating control devices (including
smart TRVs, thermostat panels, and control devices) to enhance energy efficiency and building
decarbonization. These policies are primarily implemented through EU frameworks and national programs, with
subsidy rates and amounts varying by country.

2.1 EU-Level Related Policies and Frameworks

Mandatory installation of BMS systems based on the energy consumption of HVAC systems:

By December 31, 2024, non-residential By December 31, 2029, non-residential
buildings with an effective rated output for buildings with an effective rated output for
heating systems, air-conditioning systems, heating systems, air-conditioning systems,
systems for combined space heating and systems for combined space heating and
ventilation, or systems for combined air ventilation, or systems for combined air
conditioning and ventilation exceeding 290 kW. conditioning and ventilation exceeding 70 kW.

Most importantly, requirements for room heating, cooling, and ventilation systems have been established™,
encouraging the installation of automatic regulation devices:

19 European Parliament and Council of the European Union. 'Directive (EU) 2024/1275 of the European Parliament and of the Council of 24 April 2024 on
the Energy Performance of Buildings (Recast)." EUR-Lex, Publications Office of the European Union, 8 May 2024,
https://eur-lex.europa.eu/eli/dir/2024/1275/0j/eng
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|. For new buildings:

Member States shall require new buildings, where
technically and economically feasible, to be
equipped with self-regulating devices for the
separate regulation of the temperature in each
room or, where justified, in a designated heated or
cooled zone of the building unit and, where
appropriate, with  hydronic  balancing. The
installation of such self-regulating devices and,
where appropriate, hydronic balancing in existing
buildings shall be required when heat generators or
cooling generators are replaced, where technically
and economically feasible.

Il. For the renovation of existing buildings,
greater emphasis is placed on ventilation
systems:

Member States shall require non-residential
zero-emission buildings to be equipped with

measuring and control devices for the monitoring
and regulation of indoor air quality. In existing
non-residential buildings, the installation of such
devices shall be required, where technically and
economically feasible, when a building undergoes a
major renovation. Member States may require the
installation of such devices in residential buildings.

Additionally, the control of HVAC systems holds
significant importance within BMS and smart
buildings. According to the European BMS standard
EN ISO 52120-1'"", BMS is categorized into seven
areas: Heating Control, Domestic Hot Water Supply
Control, Cooling  Control, Ventilation and
Air-Conditioning Control, Lighting Control, Blind
Control, and Technical Home and Building
Management. The BMS system is divided into four
classes: A, B, C, and D. Among these, the control
standards for HVAC systems within the BMS are
described and documented in detail.

1180 (International Organization for Standardization). *ISO 52120-1:2021: Energy Performance of Buildings — Contribution of Building Automation,
Controls and Building Management — Part 1: General Framework and Procedures*. ISO, Dec. 2021,

https://www.iso.org/standard/65883.html
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1 Heating control

1.1 Emission control

1.2 Emission control foy TABS (heating mode)

1.3 Control of distribution network hot water temperature (supply or return)
1.4 Control of distribution pumps in networks

1.5 Intemittent control of emission and/or distribution

1.6 Heat generator control for combustion and district heating

1.7 Heat generator control (heat pump)

1.8 Heat generator control (outdoor unit)

1.9 Sequencing of different heat generators

1.10 Control of thermal energy storage (TES) charging

2 Cooling control

2.1 Emission control

2.2 Emission control for TABS (cooling mode)

2.3 Control of distribution network chilled water temperature (supply or return)
2.4 Control of distribution pumps in hydraulic networks

2.5 Interock between heating and cooling control of emission and/or distribution
2.6 Generator control for cooling

2.7 Sequencing of different chillers (generators for chilled water)

2.8 Control of thermal energy storage (TES) charging

3 Ventilation and air-conditioning control

3.1 Supply air flow control at the room level (e.g. fan onoff)

3.2 Room air temperature control by the ventilation system (all air systems; combination with static
systems as cooling ceiling, radiators, etc.)

3.3 Coordination of room air temperature control by ventilation and by static system

3.4 Qutside air (OA) flow control

3.5 Air flow or pressure control at the air handler level

3.6 Heat recovery control: icing protection

3.7 Heat recovery control: prevention of overheating

3.8 Free mechanical cooling

3.9 Supply air temperature control at the Air Handling Unit (AHU) level

3.10 Humidity control
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2.2 Subsidies and Promotion Policies for Smart Thermostats in

Selected European Countries

Several European countries offer subsidies and tax relief policies for smart thermostats. Furthermore,
European countries have largely transposed the EU EPBD policies on smart thermostats into their national

building codes to encourage and promote their use.

2.21France

The "Coup de pouce pilotage connecté du chauffage
piéce par piece" (Connected Room-by-Room Heating
Control Boost) program was a subsidy provided by the
French government to residents for smart thermostats.
Although the subsidy has ended, it raised public
awareness and promoted the adoption of smart
thermostats in France.'?

By 2030, smart thermostats will be mandatory for
installation in existing homes and buildings.

2.2.2 Germany

Einkommensteuergesetz (EStG - Income Tax Act)':
According to Section 35¢, renovations involving the
upgrade of heating systems, using digitalization for
energy-efficient operation and optimization, qualify
for tax benefits, including subsidies for smart
thermostats. A total refund of 20% of material and
installation costs is anticipated. Specifically, 7% can
be claimed in the year of purchase, another 7% in the
second year, and a final 6% in the third year.

BEG (Bundesforderung fiir effiziente Gebaude -
Federal Funding for Efficient Buildings):

Individual energy-saving measures in existing
buildings are eligible for subsidies if they meet
minimum technical requirements and improve the
building's energy performance. Smart thermostats
fall within the scope of these measures.

2.23Italy

Ecobonus':

Expenses incurred for reducing energy demand and
improving building insulation qualify for a tax
deduction of up to 65% (with a limit of €100,000).
Smart devices (such as smart thermostat
controllers and smart temperature control
systems) are included as part of the energy-saving
measures.

Conto Termico 3.0:

Governed by the Ministerial Decree of August 7,
2025, "Conto Termico 3.0" aims to support energy
renovation interventions and the production of

2 E Leclerc Energies. "Coup de Pouce Pilotage Connecté du Chauffage Piéce par Piece." Primes Energie E.Leclerc,
https://www.primes-energie.leclerc/coup-pouce-pilotage-connecte-chauffage-piece-piece

'3 Germany. Income Tax Act (EStG), § 35¢ Tax Reduction for Energy-Related Measures in Buildings Used for Own Residential Purposes.

Bundesministerium der Justiz,

https://www.gesetze-im-internet.de/estg/__35c.html#:~:text=(1)%20F%C3%BCr%20energetische%20Ma%C3%9Fnahmen%20an%20einem%20in%
20der,um%2012%20000%20Euro%20f%C3%BCr%20das%20beg%C3%BCnstigte%200bjekt.

14 Andrea Dicanto. "lImpianti Smart Domotici e Risparmio Energetico: Detrazioni Fino al 65% con I'Ecobonus." Edilizia.com, 3 Sept. 2025,
https://www.edilizia.com/casa/impianti-smart-domotici-e-risparmio-energetico-detrazioni-fino-al-6 5-con-lecobonus/#google_vignette
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thermal energy from renewable sources,
particularly in the public administration, tertiary,
and residential sectors. Instead of personal
income tax deductions, it provides direct subsidies
disbursed by the Energy Services Manager (GSE).
For buildings undergoing renovation, the
installation of automated devices for regulating
and controlling temperature can receive subsidies
of up to 40% or €10,000.

2.2.4 United Kingdom

The Building Regulations 2010'°:

Space heating systems must be equipped with
temperature control devices. For heating systems in
new dwellings, or when replacing boilers or other
heat generators in existing dwellings, each room
should be provided with thermostatic control.

\Z

United Kingdom

Netherlands 9

Poland
o Germany
France

Italy

¥ Make Sensing Matter - 11

The Green Homes Grant program (2020)°:

This scheme offered vouchers to homeowners for
installing energy-saving devices such as smart
thermostats.

2.2.5 Netherlands

Besluit bouwwerken leefomgeving

(Building Decree for the Living Environment)'’:
According to the building decree, since January 1,2022,
automatic temperature control devices must be
installed to enable automatic temperature regulation
per room or zone.

2.2.6 Poland

ROZPORZADZENIE (Regulation):

States that heating (or cooling) systems should be
equipped with individual automatic devices for
regulating the temperature in each room. If it is not
feasible to install automatic temperature-regulating
devices in individual rooms, controllers may be used within
heating (or cooling) zones.

TS HM Government. The Building Regulations 20710: The Merged Approved Documents. Oct. 2024,
https://assets.publishing.service.gov.uk/media/6717d29438149ce9d09e3862/The_Merged_Approved_Documents_Oct24.pdf

"6 Hinson, Suzanna, and Alex Adcock. "Green Homes Grant." House of Commons Library, Briefing Paper No. CBP 9235, 26 May 2021,
https:/researchbriefings.files.parliament.uk/documents/CBP-9235/CBP-9235.pdf

7 Netherlands. Besluit Bouwwerken Leefomgeving. Wettenbank, 1 July 2025,

https://wetten.overheid.nl/BWBR0041297/2025-07-01#Hoofdstuk3_Afdeling3.7_Paragraaf3.7.12_Artikel3.145

18 Poland. Rozporzadzenie Ministra Infrastruktury z dnia 12 kwietnia 2002 r. w Sprawie Warunkéw Technicznych, Jakim Powinny Odpowiada¢ Budynki i
Ich Usytuowanie. Dziennik Ustaw 2022, poz. 1225, tekst jednolity, 15 Aug. 2024,
https:/sip.lex.pl/akty-prawne/dzu-dziennik-ustaw/warunki-techniczne-jakim-powinny-odpowiadac-budynki-i-ich-usytuowanie-16964625
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WHY TRADITIONAL THERMOSTATS FALLSHORT

There are two common types of thermostats on the market: Thermostats and Radiator Thermostats. A
thermostat acts as the central control unit, determining the overall temperature setpoint for a space. It monitors
the room temperature and activates the boiler or heat pump to heat or cool the space to reach the desired
temperature. A Radiator Thermostat is installed on individual radiators, providing granular control over the
temperature in each room. These valves regulate the flow of hot water to the radiator, allowing fine-tuning of
temperatures in specific rooms based on demand and preference.

Initially, thermostats had only one option — manually controlled, often referred to as mechanical thermostats,

which came with numerous problems:

31 No Remote Access:

Mechanical thermostats primarily operate through
local manual control, lacking remote connectivity and
control capabilities. If a building manager is away
and realizes the HVAC system has not been turned
off, they often need to return to the site or coordinate
with on-site personnel, significantly increasing
labor and time costs and creating redundant and
inefficient management processes. Furthermore,
during summer heatwaves, the need for pre-cooling
cannot be met — users cannot remotely activate the
cooling system in advance, making it difficult to
achieve the "comfortable temperature upon arrival
experience. This creates a significant gap compared
to modern buildings' demand for convenient,
intelligent temperature control.

3.2 Lack of Centralized,
Intelligent Management
Capabilities:

Traditional HVAC systems often employ a
decentralized control model, where equipment in
different zones operates independently with no data
interconnection, failing to form a unified centralized
control system. This forces managers to inspect the
operating status of equipment in each area
individually, unable to monitor, adjust parameters, or
receive fault alerts for the entire building's HVAC
system through a single platform. When localized

equipment anomalies (e.g., fan failure, pipe leakage)
or abnormal energy consumption occur, it is difficult
to quickly identify the root cause. This requires
substantial manpower for troubleshooting, not only
prolonging fault resolution time but also potentially
causing energy waste and reduced environmental
comfort due to delayed handling.

3.3 Limited Accuracy:

The temperature control accuracy of a thermostat is
the core prerequisite for ensuring environmental
temperature stability and achieving system energy
savings. The control error of traditional thermostats
(especially mechanical types) is generally maintained at
1-2 degrees Fahrenheit. They not only respond slowly
to temperature changes but also exhibit significant
temperature fluctuations, making it difficult to achieve
precise and stable environmental temperatures. More
critically, limited by their simple mechanical component
structure, the core parts of mechanical thermostats are
prone to wear from long-term operation. Their
performance gradually degrades over time, with a
relatively high failure rate, thereby increasing system
maintenance costs and frequency.

3.4 Insufficient Adaptability
to Functional Scenarios:

Traditional thermostats lack automated, scheduled
temperature adjustment functions and cannot
interact with spatial environmental elements. To
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achieve energy-saving goals, thermostats also need
to deeply adapt to diverse spatial environmental
needs—including key parameters such as space
occupancy, air quality indicators, temperature and
humidity, and window/door opening status. Such
environmental sensing and interconnected functions
can drive HVAC systems to achieve automated,
intelligent startup/shutdown and adjustments, thereby
enabling smarter temperature control solutions that are
better suited to real-world scenarios.

3.5 Lack of Data Visualization
and Analytical Management
Capabilities:

A major weakness of traditional thermostats is their
inability to generate multi-dimensional  energy
consumption analysis reports. Such reports could
systematically reveal the operating patterns of building
heating and cooling, covering key metrics like peak
HVAC operation times, cumulative runtime, optimal
energy efficiency temperature ranges, etc. This data
would support building owners and Facility

Management (FM) personnel in formulating scientific
and reasonable energy management strategies.

3.6 No Ecosystem Integration
Capability:

Traditional thermostats use pure mechanical buttons
as their only means of interaction. They are not
equipped with any standard communication
interfaces and lack support for common protocols
compatible with Building Management Systems
(BMS) or Energy Management Systems (EMS). This
technical limitation directly isolates traditional
thermostats from modern intelligent management
systems: they cannot connect to pre-set automated
operation programs for coordinated control with
lighting, ventilation, or security systems;lt is even
more difficult to integrate into the unified
management platforms of smart buildings and smart
homes, making it impossible to achieve full-scenario
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data interconnection, centralized monitoring, and
coordinated scheduling. For building managers
pursuing cost reduction, efficiency improvement, and
intelligent operations, such devices essentially create
isolated ‘information silos" They also struggle to
integrate into unified management platforms for smart
buildings and smart homes, unable to achieve
full-scenario data exchange, centralized monitoring, and
coordinated scheduling.

The advent of smart thermostats has completely
shattered the technical limitations and application
deadlock of traditional thermostats. Whether it's
centrally controlled smart thermostats or end-point
control devices like smart radiator thermostatic valves,
they can provide users with automated, intelligent, and
precise temperature control adjustments based on
preset logic and realtime data. This significantly
reduces energy consumption while also enabling
interconnection with various resources beyond the
HVAC system itself.

Smart thermostats earn the "smart" label because they
integrate multi-dimensional advanced functionalities:
First, they possess bidirectional communication
capabilities with loT devices within smart buildings,
enabling cross-device data sharing and coordinated
control. Second, they are equipped with environmental
sensing modules that can monitor and analyze key
indoor indicators like air quality, temperature, and
humidity in real-time. Third, they incorporate Al learning
algorithms that can autonomously learn user habits and
environmental patterns. Fourth, they feature active
geofencing that dynamically adjusts temperature
control strategies based on occupant location. Fifth,
they possess granular energy  consumption
management capabilities, achieving cost reduction and
efficiency gains through intelligent adjustments. Sixth,
and most crucially, smart thermostats support
mainstream industrial communication protocols like
Bacnet and KNX, allowing seamless integration into
Building Management Systems (BMS). This provides
core technological support for the centralized
management and control of smart buildings and the
intelligent scheduling of all scenarios..
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CURRENT MARKET CHARACTERISTICS OF
SMART THERMOSTATS IN EUROPE

4.1 Large Overall European Market Scale with
Strong Growth Momentum

According to estimates from various professional institutions, the current market size for smart thermostats in
Europe is approximately $1.6 billion. Driven by policy promotion and enhanced subsidies, the overall market shows
strong momentum. By 2030, the market size for smart thermostats in Europe is projected to reach around $3.6
billion, with a compound annual growth rate of approximately 19%.

11.78 33.67 19.8% Grand View Horizon™

19 30.24 8.31% Statista?

28 64.95 17.8% Mobility Foresights?'
17.12 40 24% Allied Market Research?
17.52 37.43 26.7% The Insight Partners?
16.87 39.3 17.79% Global Growth Insights?

Estimates of the Smart Thermostats Market Size by Various Institutions

19 Grand View Research. *Smart Thermostat Market Size, Share & Trends Report: By Technology (LoRaWAN, Wi-Fi), By Product (Connected, Learning), By
Installation (New Installation, Retrofit), By End Use (Residential, Commercial), By Region, and Segment Forecasts, 2025-2030*. Grand View Research, Nov. 2024,
https://www.grandviewresearch.com/industry-analysis/smart-thermostat-market

20 Statista. "Smart Thermostats - Europe.” Statista Market Insights, Oct. 2024,
https://www.statista.com/outlook/cmo/smart-home/energy-management/smart-thermostats/europe?srsitid=AfmBOookE43Dixodnk8hKONfM2AfuB
HCd5Zt0PCE4n1Y8wgxYTPUb3Rt#revenue

21 Mobility Foresights. Europe Smart Thermostats Market Size, Share, Trends and Forecasts 2031. Mobility Foresights, 22 Sept. 2025,
https://mobilityforesights.com/product/europe-smart-thermostats-market

22 Allied Market Research. *Smart Thermostat Market: By Technology (Wi-Fi, Bluetooth, Zigbee, and Others), Application (Air Conditioning, Heating, and
Ventilation) and End User (Residential, Commercial, Industrial, and Others): Opportunity Analysis and Industry Forecast, 2020-2027*. Allied Market
Research, Mar. 2021,
https://www.alliedmarketresearch.com/smart-thermostat-market

23 The Insight Partners. *Smart HVAC Controls Market: By Product Type (Smart Thermostat, Smart Air Vent): Implementation Type (New Construction,
Retrofit); Application (Residential, Commercial, Industrial); and Geography — Global and Regional Share, Trends, and Growth Opportunity Analysis
Report Coverage, 2021-2034*. The Insight Partners, May 2026,
https://www.theinsightpartners.com/reports/smart-hvac-controls-market

24 The Insight Partners. *Smart HVAC Controls Market: By Product Type (Smart Thermostat, Smart Air Vent): Implementation Type (New Construction,
Retrofit); Application (Residential, Commercial, Industrial); and Geography — Global and Regional Share, Trends, and Growth Opportunity Analysis
Report Coverage, 2021-2034*. The Insight Partners, May 2026,
https://www.globalgrowthinsights.com/market-reports/smart-thermostats-market-100342
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4.2 Retrofitting for Intelligence:

The Primary Application in Europe

The application of smart thermostats can be
categorized into two core types based on
installation and deployment scenarios: one is the
installation of smart HVAC systems in new
buildings, and the other is the intelligent retrofit of
existing traditional HVAC systems in buildings.

From a global market perspective, the installation
of smart HVAC systems in new buildings still
dominates, accounting for approximately 60% of

@ New Installation
@ Retrofit

Global Smart Thermostat, by Installation type (2024)
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the market. However, the European market exhibits
distinct characteristics — retrofitting existing
buildings for intelligent HVAC systems is the
absolute mainstream, constituting about 78% of the
market. This market structure is closely related to
Europe’s high proportion of existing buildings and
the generally older building stock. Additionally, the
current focus of the European building market is on
energy-efficient renovations and intelligent upgrades
of existing assets.

@ New Installation
@ Retrofit

Europe Smart Thermostat, by Installation type (2028)
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4.3 Wireless Connectivity:
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From Wi-Fi Dominance to LoRaWAN'’s Rise?®

Smart thermostats can connect to various network
technologies, including wired networks as well as
wireless networks such as LoRaWAN, Wi-Fi, Zigbee,
Z-Wave, and Bluetooth. This connectivity is the
most essential requirement for enabling integrated
management and remote control of smart
thermostats. By connecting to networks and
accessing platforms and application layers, smart
thermostats can ingest more data, deliver more
rational control outputs, and provide visual data for
easier management.

Wireless networking is the most widely used
connection technology in smart thermostats, as it
helps reduce installation and maintenance costs

@ Wireless Network
@ Wired Network

Market Share of Wired and Wireless Network Connectivity for
Smart Thermostats (2024)

while offering greater flexibility, scalability, and
superior connectivity. According to market data
from Markets and Markets, wireless network
connections already account for nearly 80% of the
entire smart thermostat market.

Within the wireless market, due to the vast
consumer (To C) segment, Wi-Fi currently
dominates as the mainstream technology. However,
LoRaWAN has emerged as a dark horse in the
current landscape, capturing 10% of the market
share in just three years and boasting the highest
growth rate of approximately 22%.% Its technical
profile suggests it is likely the optimal solution in the
European market today and an excellent choice for
commercial buildings.

o

@ Wifi

@ Zigbee

@ Lorawan
@ Z-wave

@ Bluetooth

Proportion of Wireless Smart Thermostat
Communication Methods

25 Grand View Research. *Smart Thermostat Market Size, Share & Trends Report: By Technology (LoRaWAN, Wi-Fi), By Product (Connected, Learning),
By Installation (New Installation, Retrofit), By End Use (Residential, Commercial), By Region, and Segment Forecasts, 2025-2030*. Grand View Research,

Nov. 2024,

https://www.grandviewresearch.com/industry-analysis/smart-thermostat-market

26 Grand View Research. *LoRaWAN - Smart Thermostat Market Statistics: Global LoRaWAN Smart Thermostat Market Size, 2018-2030*. Grand View

Research, 2024,

https://www.grandviewresearch.com/horizon/statistics/smart-thermostat-market/technology/lorawan/global
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4.4 Wireless Power: A Key Trend in Building System Retrofits

Our previous discussion focused on wired and wireless
data transmission. However, devices also differ in their
power supply methods: wired (hardwired) and wireless
(battery-powered).

Hardwired smart thermostats are powered and
connected through the HVAC system's wiring or via a
Type-C cable. While this offers stable power without
the need for battery replacement, their installation is
constrained by the necessity of existing electrical
wiring.

Battery-powered smart thermostats fall into two
categories: those using disposable batteries and

rechargeable models, with the latter also supporting
hardwired charging. Their primary advantage is flexible
and convenient installation. The main drawback is the
requirement for periodic battery replacement; failure to
do so leads to device shutdown, thereby increasing
long-term maintenance costs.

Furthermore, as communication technology has evolved
from wired to wireless systems, the power consumption
of wireless communication has consistently decreased.
Battery capacity is now sufficient to support long-term,
stable device operation. Given the significant retrofit
market in Europe, the trend toward wireless (battery)
power supply has become prominent.

4.5 Intelligent HVAC System Function Upgrade:
Thermostat + Multi-Sensor Collaborative Solution

While basic remote control and automation functions
can reduce HVAC energy consumption to some extent,
these features often rely solely on temperature
thresholds for one-dimensional regulation. This makes
it difficult to precisely match human comfort needs
across different scenarios, failing to balance energy
efficiency with environmental comfort.

Addressing this industry pain point, the smart
thermostat market is now moving beyond traditional
functional boundaries. Beyond evolving foundational
capabilities like remote firmware upgrades, it is deeply
integrating multi-dimensional environmental sensors
(e.g.,, for temperature, humidity, air quality, and light
intensity) and occupancy detection devices (e.q.,
presence sensors, millimeter-wave radar). By analyzing
multi-source data fusion and applying intelligent
algorithmic modeling, the industry is building more
comprehensive smart HVAC solutions.

The HVAC control system market can be
segmented into temperature control, humidity

control, ventilation control, and integrated control
systems. Among these, intelligent ventilation

control systems hold the largest market share.??

<3

@ Temperature Control System
@ Humidity Control System
@ Ventilation Control System

@ Integrated Control System

Europe HVAC Controls Market, By System

To realize these intelligent systems in the Smart
HVAC domain, sensors play a critical role. According
to data from The Insight Partners, by 2028, within
the overall Smart HVAC system market, Smart
Thermostats are projected to account for
approximately 50% of the market share, while
Sensors are expected to occupy about 24%.
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LORAWAN: THE OPTIMALWIRELESS SOLUTION
FOR NEXT-GENERATION SMART THERMOSTATS

Analyzing this far, the importance of smart thermostats has been clarified. So, what form would better align
with current industry trends? Wireless LoRaWAN emerges as the optimal solution for the next generation.

51Why Go Wireless?

Europe has a significant number of older buildings,
with approximately 85% of its structures built before
20007, resulting in a relatively high average building
age. At the same time, land resources are scarce in
key European regions, leaving insufficient space for
the construction of new buildings. Additionally,
government subsidies have further driven the trend
of building energy retrofits, making it a dominant
direction in the European building market. This
conclusion also corroborates the earlier point that
the European smart thermostat market is primarily
driven by retrofitting.

However, within this system of retrofitting existing
old buildings, a core challenge has emerged—the
difficulty of wiring in aging structures. In the era of
traditional non-smart thermostats, temperature
control  panels could only manually and
mechanically regulate HVAC systems through wired
connections, lacking centralized management
capabilities or remote operation support.

If retrofitting opts for wired smart thermostats to
achieve intelligent upgrades, in addition to retaining
the original HVAC control wiring, additional
communication cables must be installedb to enable
data exchange with the Building Management
System (BMS) or upper-level control platforms. Yet,
old buildings commonly suffer from issues such as
aging walls and intricate existing pipe networks.
Adding new wiring not only requires extensive wall
breaking and untangling of legacy lines but also entails
high costs for construction, labor, and long-term

maintenance. This has become a critical bottleneck
hindering the implementation of intelligent retrofits.

This is precisely where the advantage of wireless
communication lies: it can reduce installation time to
mere minutes instead of hours, simplifying system
expansion or reconfiguration. The HVAC control wiring
remains intact—only the smart thermostat panel needs
to be replaced, eliminating the need for additional wiring
to enable remote centralized control.

For radiator-type smart thermostats, the process is
even simpler: only the existing traditional thermostatic
valve needs to be replaced. The convenience of
wireless solutions makes them particularly well-suited
for Europe's retrofit-focused market.

® >1945 @ 1990-1999

19451969 @ 2000-2010
® 19701979 @ >2010
@ 1980-1989

European Building Age Distribution

27 European Commission. "Energy Performance of Buildings Directive." Energy, Climate Change, Environment, Directorate-General for Energy, 2024,
https://energy.ec.europa.eu/topics/energy-efficiency/energy-performance-buildings/energy-performance-buildings-directive_en
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5.2 The Wireless Advantage: Key to Efficient Retrofitting?

In the field of smart thermostats, common
communication technologies include Wi-Fi, Zigbee,
Bluetooth, and LoRaWAN. Let's start by comparing
their basic parameters. Through this comparison,
we can explore why LoRaWAN remains a highly
viable option today, even as Wi-Fi dominates such a
large market share.

As shown in the comparison, LoRaWAN has the lowest
data transmission rate among these technologies.
However, for loT communication—which primarily
involves transmitting data rather than requiring very
high speeds—LoRaWAN's transmission rate is entirely
sufficient. Therefore, this does not constitute a
disadvantage.

Data ) ",
a4 Ub t0 9 6Gbps Up to 2 Mbps, with additional
Transmission Up to 50 Kbps p(Wi—Fi 6) P rates of 125 kbps and 500 250 kbps Up to100 kbps
Rate kbps (Bluetooth 5).
Rural: Up to 15 km; Outdoors: Outdoors:

Transmission
Range

Penetration
Rate

Energy
Consumption

Cost of
Deployment

Urban: Up to 5 km.
LoRaWAN is designed
to cover long
distances and
penetrate multiple
buildings.

Excellent Building
Penetration: Under
certain conditions, a
single gateway can
cover an entire building;
multiple floors and
basements do not pose
a problem.

Extremely Low

Low power consumption
and long transmission
range allow multiple end
devices to be connected
with just a gateway.

Up to 100 meters
Indoors: 3 to 50 meters.
The range in office
buildings is very limited,
so it can only cover a
single room.

Low Building
Penetration: Typically,
numerous access points
are required to cover the
entire area.

High

High power consumption
requires frequent device
replacement, while the
short coverage distance
necessitates the addition

of multiple access points.

Up to 100 meters.

Indoors: 1 to 50 meters. Due to
high interference, the Bluetooth

range is significantly reduced,
typically limiting it to a direct

environment like a single room.

Extremely Low Building
Penetration: Typically
covers only a few meters;
at best, it can reach the
adjacent room.

Medium

Although Bluetooth technology
offers a high data transfer rate,
it suffers from high power
consumption and typically
employs a star topology, which
can increase deployment
costs. Additionally, its limited
coverage range requires more
devices to cover the same
area, further adding to the cost.

30 ~100 meters

Poor Wall
Penetration: Multiple
devices are required
to be deployed.

Low

It requires the
deployment of a large
number of nodes,
which leads to high
application costs.

100 meters per hop

Poor wall
penetration
necessitates the
deployment of
multiple devices.

Extremely Low

Despite its low power
consumption, its long
transmission range
necessitates the
deployment of
multiple devices.
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5.3 Non-invasive Connection

to Existing Networks:
(Does Not Affect Existing Network Architecture)

The widespread prevalence of Wi-Fi is self-evident; it
indeed covers every corner of buildings. Using Wi-Fi for
smart thermostats might seem logical. However, for
large buildings, numerous devices are already
connected via Wi-Fi. After an HVAC retrofit requiring the
installation of a large number of smart thermostats,
connecting these thermostats to the existing Wi-Fi
network can lead to network congestion and increased
traffic, reducing overall efficiency. Furthermore, without
proper protection, they are vulnerable to hacking or
intrusion. Having only one network system increases
the risk of intrusion; if breached, all devices are
potentially affected. LoORaWAN does not have these
concerns. It is an independent network that does not
conflict with existing Wi-Fi infrastructure. LoRa
operates in frequency bands (433MHz to 915MHz)
typically far lower than those used by Wi-Fi (2.4 GHz
and 5 GHz), meaning it also does not interfere with
existing Wi-Fi facilities. More importantly, LoRaWAN
has four core security features—mutual authentication,
integrity  protection,  confidentiality, and replay
protection—making its inherent security higher
compared to Wi-Fi, Zigbee, and Bluetooth.?

As a private network, LoRaWAN allows building
managers or FM operators to manage devices
uniformly via this private network, without relying on
tenants' or occupants' personal Wi-Fi, facilitating easier
management.

5.4 Long-Range Connectivity
& High-Capacity Access
Reduce Installation Costs:

Long-range transmission and network scalability
enable a single LoRaWAN gateway to support
hundreds of thermostats across large facilities or

28 Actility. "LoRaWAN Security." Actility, 2025,
https://www.actility.com/lorawan-security/
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multiple buildings. Data is then fed into the BMS via the
gateway, which can also send control commands down
to the smart thermostats. In contrast, short-range
communication technologies like Wi-Fi, Bluetooth, and
Zigbee have significant limitations in large-space,
multi-device scenarios. Their limited signal coverage
requires deploying numerous relays and access points
(e.g, WiFi APs) for full building or multi-building
coverage, incurring additional costs for network
planning and device configuration. Moreover, as the
number of connected devices increases, these
networks are prone to congestion and data
transmission delays, further affecting system stability.
Comparatively, LoORaWAN technology avoids complex
infrastructure expansion, achieving wide-area coverage
with just a single gateway, significantly reducing initial
project investment and long-term operational costs.

5.5 Truly Wireless and
Energy-Efficient:

In wireless communication architecture, besides the
"wired/wireless" mode of signal transmission, the
wireless nature of power supply is another core
consideration.  While  Wi-Fi and Bluetooth offer
high-speed transmission, they come with relatively high
power consumption. To manage long-term operational
costs, such devices typically require a wired power
source—either by leveraging existing HVAC system
wiring for reverse power or by connecting to nearby
power outlets. From this perspective, these solutions
are not truly "fully wireless deployments" and still
depend on wiring. More critically, the primary purpose
of deploying smart thermostats is to reduce building
energy consumption. Among various wireless
technologies, LoRaWAN, with its ultra-low power
consumption, offers the best power efficiency under
similar ~ conditions. It further contributes to
energy-saving goals at the communication level, highly
aligning with the core value proposition of the devices,
and entails lower maintenance costs.
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5.6 True Ecosystem Compatibility:

In smart building retrofit scenarios, HVAC systems often involve a mix of brands and models, with devices from
different manufacturers using various industrial communication protocols like Modbus, KNX, and BACnet. This
complexity makes integrating legacy HVAC systems into a Building Management System (BMS) challenging,
requiring significant effort for protocol adaptation and debugging, and potentially causing data gaps or device
interoperability failures due to protocol incompatibility.

Smart temperature control devices based on LoRaWAN technology can easily overcome this compatibility challenge
through the core protocol conversion capability of the gateway. After LoRaWAN end devices transmit data wirelessly
to the gateway, the gateway can interface directly with the BMS system. Its built-in multi-protocol parsing modules are
pre-compatible with mainstream BMS communication protocols like Modbus, KNX, and BACnet. This eliminates the
need for additional protocol converters or custom interface programming, enabling seamless integration and
bidirectional data flow between the HVAC system and the BMS. This significantly lowers the technical barrier and time
cost of system integration.
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WHAT CAN MILESIGHT OFFER?

For smart thermostats, Milesight offers the market's
optimal LoRaWAN-based solution to reduce energy
consumption. Its product line includes a Smart
Radiator Thermostat and a universal model
compatible with fan coil units, RTUs, and PTACs,
addressing diverse building needs.

Milesight also provides a broad sensor matrix for
occupancy detection, IAQ monitoring, and HVAC

predictive  maintenance, enabling seamless

thermostat integration across scenarios.

To ensure end-to-end smart building integration,
Milesight supplies LoRaWAN and edge gateways,
plus HVAC protocol controllers—forming a full
'sensing-transmission-control" solution that drives
true intelligence and wireless operation in the HVAC
industry.

6.1 Milesight’s Product Capabilities

A. Smart Radiator Thermostat

The core application scenarios for this series of
devices focus on residential and group living
environments such as apartment buildings, school
dormitories, and hospital wards.

Its intelligent features enable remote control and
centralized management of the heating system: For
facility management (FM) operators, this means they
can remotely set a unified minimum temperature
threshold for all rooms without needing to inspect
and notify occupants room by room, significantly
saving labor costs and management expenses.

Furthermore, in traditional scenarios without smart
radiator thermostats installed, building energy
consumption data is often aggregated, making it
impossible to accurately calculate the independent
energy usage of a single room. This easily leads to
unfair allocation of energy costs and billing disputes
among tenants. The smart thermostat, however,
resolves this industry pain point at a technical level

by enabling per-room metering and precise statistics,
clearly recording the energy consumption data for
each room.

Specifically targeting these primarily residential
application scenarios, Milesight has innovatively
launched a battery-less Smart Radiator Thermostat.
This product generates its own power through the
temperature difference created when the radiator is
operating, eliminating the need for an external power
source or batteries. This represents another
groundbreaking innovation in the field of wireless
smart temperature control.

This innovative design significantly  reduces
operational and maintenance costs over the entire
lifecycle of the device by eliminating the need for
staff to visit sites for battery replacement or line
repairs, thus reducing labor for equipment installers.
This further enhances the privacy and living
experience for end-users.
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Picture
HVAC Stages Heat only
System Types Single Thermostat Radiator
Operating Modes / /
Fan Controls / /
Custom Schedules Up to 16 Heating Schedules within 1 Pre-set Date Period
Local/Remote Config. ) y
(Toolbox/Platform)
Communication LoRa LoRa
Display Type LED Display with White Light
Dimension ® 52 x 90mm (® 2.05 x 3.54in) 50 x 60 x76.4mm
Operating Temp. -20°C to 60°C -20°C to 65°C
Power Supply 2 x 1.5V Li-FeS2 AA Replaceable Batteries Self-powered or USB-C port

Milesight Smart Radiator Thermostat Series

B. Smart Thermostat

Smart thermostat panels are primarily used in medium to large buildings, such as office buildings, shopping
malls, and hotels. Retrofitting existing HVAC systems is often challenging due to the wide variety of
equipment types and their long service cycles. Many traditional systems lack centralized control capabilities,
leading to significant energy waste. Additionally, issues like outdated equipment and non-standardized
interfaces result in high technical barriers and implementation difficulties for smart upgrades.

Addressing these market challenges, Milesight has precisely targeted the diverse retrofitting needs of
different HVAC systems. They have developed a versatile and highly adaptable product matrix that
comprehensively covers all retrofitting scenarios, from single-system upgrades to multi-system integration.
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m WT201 WT303 & WT304 WT401+UC711 WT401+UC701

Picture

HVAC
Stages

System
Types

Operating
Modes

Fan Controls

Custom
Schedules

Communication

Display Type

Dimension

Operating
Temp

Power
Supply

ik

2 =i
e

L 000700

4 Heat - 2 Cool,
with 1 Stage Aux Heat

PTACs, Heat pumps,

Boilers, RTUs
(no economizer)

Heat, Emergency Heat,
Cool, Auto

Auto, On, Circulate

7 working modes and
allow up to16 schedules
for each mode

LoRa/ D2D

4.2-inch LCD Segment
Code Screen with
White Backlight

113xT10x217T mm
(4.45%x4.33%0.83 in)

-20°Cto 60°C

20 to 30 VAC,
24VAC Nominal

- He. n e,
2-pipe or 4-pipe FCUs, 2 Heat -1 Cool, /
without Auxilliary Heat ~ with 1 Stage Aux Heat w1)
Fan Coil Unit PTAC, Heat Pumps, Split AC with
Boilers IR control
Heat Cool Cool, Heat, Auto,
Vea t"l ?O' Cool, Heat, Auto Ventilation &
entiiation Dehumidification
Auto, High, Auto, High, Auto, High,
Medium, Low Medium, Low Medium, Low

8 custom schedules, each allowing up to 16 execution times

LoRa (WT401), LoRa & D2D (UC711/UC701)

LoRa/ D2D
BLE or PowerBus (Paired WT401 with UC711)

BLE only (Paired WT401 with UC701)

2.7-inch Black

& White E-ink Screen 2.7-inch Black & White E-ink Screen (WT401)

86 x 86 x24mm (WT401)
86 x 86 x 42 mm

120x60x20.5mm (UCc711)  95x48x25mm (UC701)

-20°C ~ 60°C (E-ink Screen: 0°C ~ 40°C)

Battery (3-year), Powerbus (24V DC),
24V AC, Type-C (WT401)

100 ~ 240 VAC,
50 ~ 60HzZ 24V AC (R\C) or 5V DC or
Type-C(Debug only/ Battery- 2 years
Disabled in operation) (UC701)

Milesight Smart Thermostat series
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6.2 Milesight’s Solution Capabilities

Today's smart thermostats have long transcended the
functional boundaries of traditional temperature
control devices, evolving far beyond simple
temperature adjustment and regulation. With the rapid
development of the smart building industry, market
demand is progressing toward multi-dimensional,
integrated system control—extending beyond core
temperature management to encompass integrated
requirements such as indoor air quality monitoring,
precise energy consumption metering, and
coordinated multi-device collaboration.

Based on this keen insight into market trends,
Milesight leverages its comprehensive sensor

A. Scene Linkage in Smart Radiator Applications

product ecosystem to deliver more than just
centralized  control and remote  device
management. The company focuses on building a
multi-dimensional  sensing network covering
temperature and humidity, people presence, CO2
concentration, and light intensity. Through
LoRaWAN® wireless technology, these sensors
achieve seamless integration with  smart
thermostats, ultimately creating comprehensive
temperature control solutions adaptable to diverse
scenarios  including  apartment  buildings,
commercial properties, hospitals, and care
facilities—providing customized smart temperature
control services for different building types.

MS SMART HVAC CONTROL SYSTEM TOPOLOG

Platform Level

BMS Platform «f>Beaverldl

Network
Integration

Remote Centralized
Control

! 9 EOr PowerBus

I \ I

Controller L EH
Level il

Works with Remote
Sensors

HVAC Systems

D28

Wire Terminal

Heating Radiators

eEEnEl]

AM Series EM300-TH

MS Smart Radiator
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Multi-Device Cluster Control:

In large workspaces, centralized management of
multiple WT10x series smart thermostats can be
achieved using a single WT401 device. This
eliminates the need for manual adjustments of
individual units, ensuring consistent and balanced
temperatures across all functional areas while
significantly reducing facility managers' time and
labor costs.

Hydronic Underfloor Heating Control:

In addition to solutions for radiator-based heating,
Milesight also provides corresponding solutions for
hydronic underfloor heating systems. By using a
switch to control the relay, which in turn operates
the electric valve, precise control over the
underfloor heating system is achieved.

Multi-Dimensional Intelligent Regulation:

Milesight's core advantage lies in its diversified
product matrix, enabling the integration of indoor
temperature sensing and people presence
detection within the same product ecosystem. This
makes the regulation of smart radiator thermostats
more intelligent. In traditional remote centralized
control  modes, facility management (FM)
personnel cannot ascertain the real-time
occupancy status of a space. By integrating a
people presence sensor, the system can
automatically adjust to an optimal temperature or
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directly shut down the device when the space is
unoccupied, achieving precise energy savings.
Milesight offers various types of occupancy
sensors. Although smart thermostats have built-in
temperature sensors, their accuracy can be limited
due to installation proximity to the radiator. Pairing
them with an external temperature sensor ensures
both indoor comfort and precise energy efficiency.
Furthermore, this data provides a source for Al
systems, whose comprehensive analysis enables
even more intelligent regulation.

Beyond single-room radiator control, Milesight also
offers one-stop control for terminal heat sources.
When seasons change (e.g., winter ending, spring
warming) or when building sections are temporarily
out of use (e.g, vacant hotel floors during
off-seasons, empty dormitories during school
vacations), terminal heat sources for radiators can
be shut down in batches. This reduces system
standby energy consumption and equipment wear.
Moreover, when built-in or external temperature
sensors detect that the room temperature has far
exceeded the set threshold, or when localized
overheating occurs due to direct sunlight or
equipment heat generation, shutting down the
terminal heat source prevents the room
temperature from rising further, avoiding energy
waste and human discomfort.
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B. Scene Linkage in Smart Thermostat Applications

Milesight HVAC Product Blueprint
Platform Layer Device Layer

Application Layer

EARLY-ON
Optimize energy saving
& user experience

Schedule
Self-Learning

[ Mold Detection

Product Layer
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Multi-Dimensional Intelligent Regulation:

A. Energy Efficiency Related:

The control logic for this scenario aligns with the
smart radiator solution: device operation is linked
to people presence sensors—automatically
activating temperature control when the space is
occupied and switching to energy-saving mode
(e.g., shutting off terminal heat sources) when
unoccupied. Milesight's smart thermostat panel
features a built-in PIR motion detection module,
enabling automatic space occupancy detection
without requiring additional people presence
sensors. When paired with an external temperature
sensor, it accurately captures the actual room
temperature, avoiding energy waste caused by
localized overheating and further optimizing energy
efficiency and temperature control precision.

Additionally, the system integrates door/window
status sensors to monitor opening and closing
states in real-time. When the HVAC system is
operating and sensors detect that doors or
windows remain open, the system automatically
triggers an alert, preventing energy waste from
heated or cooled air escaping.

B. Comfort and Occupant Health:

Beyond temperature and humidity monitoring, the
solution adds carbon dioxide (CO2) concentration
detection capabilities, creating a multi-dimensional
environmental sensing system: When sensors
detect excessive concentrations of CO2 or other
gases, the system automatically activates
ventilation equipment to adjust airflow, ensuring
indoor air quality and occupant health while
preventing ventilation systems from operating
continuously at full capacity—balancing both
energy efficiency and health requirements.
Advanced control logic better reflects real-world
scenarios: The system can dynamically adjust CO2
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concentration thresholds based on real-time
occupancy counts (e.g., setting higher thresholds
for a 10-person conference room compared to a
2-person office), making ventilation adjustments
more precise and better adapted to different
scenarios' actual needs.

Furthermore, mold prevention has become an
increasingly prominent topic in Europe. The critical
humidity threshold for most mold growth is 60%
RH (relative humidity): When environmental relative
humidity consistently exceeds 60% RH, airborne
moisture adheres to surfaces forming a "water
film," providing the moisture foundation for mold
spore germination and mycelial reproduction.
HVAC systems, combined with temperature and
humidity detection, enable effective and timely air
quality control.

In some European regions, Legionella bacteria
threats are also a concern. LoRaWAN® valve
control enables separate regulation of cold and hot
water pipe flow rates to achieve temperature
control effects that inhibit Legionella growth.

C. Predictive Maintenance and Inspection
Management

For building operators and facility management (FM)
personnel, ensuring stable operation of various
facilities is a core responsibility. In traditional modes
lacking real-time sensor monitoring and early
warning capabilities, FM teams must conduct HVAC
system inspections according to fixed schedules
and designated points. However, when facing
potential equipment issues, manual inspections
often fail to detect and address problems in a timely
manner, potentially causing equipment malfunction
during operational hours and creating significant
inconvenience for end-users.
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Heat pumps, as core HVAC system components,
require particularly crucial energy monitoring and
operational status diagnostics. Using Milesight's
CT series current monitoring modules, not only can
energy consumption trends be precisely captured,
but equipment operational status can also be
monitored in real-time—when abnormal currents
are detected, the system automatically triggers
alerts, enabling maintenance teams to identify and
intervene in potential faults proactively.

Beyond terminal heating equipment, the solution
incorporates differential pressure sensors and
vibration sensors for ventilation systems: By
monitoring pipeline differential pressure and
vibration data, issues such as dust accumulation or
foreign object blockages inside ducts can be
promptly identified. Temperature sensors deployed
at air outlets continuously verify consistency
between actual outlet temperatures and set values;
any deviation enables rapid localization of potential
blockages in outlets or ducts.

For fan coil unit (FCU) chilled and hot water pipes,
the solution additionally configures leak detection
devices that immediately monitor and alert for pipe
rupture risks, effectively preventing water waste
and secondary damage.
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In summary, whether through centralized cluster
control or  multi-sensor, multi-dimensional
coordinated regulation, both end-users and facility
management (FM) teams benefit from more
efficient and intelligent operational experiences.
Throughout this process, LoORaWAN® technology's
ultra-long-distance transmission capabilities and
massive node capacity highlight its inherent
technical advantages. By comparison, wired
solutions involve consistently high comprehensive
deployment costs; short-range communication
technologies like WiFi require extensive additional
communication infrastructure to cover medium to
large buildings, significantly increasing overall
project costs.

More critically, leveraging its comprehensive
product  ecosystem,  Milesight  transcends
traditional sensor control limitations—conventional
external temperature, humidity, and people
presence sensors require commands forwarding
through platforms, resulting in noticeable control
delays. Milesight's self-developed D2D technology
enables point-to-point, real-time communication
between sensors without platform intervention,
delivering faster, more stable control responses
that fully demonstrate Milesight's full-stack product
capabilities.

6.3 Milesight Ecosystem Integration Capability

6.3.1 Rich LoRaWAN Gateway Product Line Supporting BMS System Integration

Flexible and Diverse Deployment:

Supports both local embedded deployment and
cloud-based LNS (LoRaWAN Network Server)
deployment modes. Can be seamlessly integrated with
the Milesight Development Platform to enable unified
management of LoRaWAN devices and data flow.

Extremely Simple and Efficient Design:

Adopts a fully wireless 1/0 interface design,
eliminating the need for wired connections.
Perfectly suits installation requirements for pure
wireless scenarios.
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Open and Compatible Interoperability:

Fully supports standard communication protocols
such as BACnet Server, Modbus, MQTT, HTTPS,
etc., enabling fast integration with BMS systems.

Dedicated Niagara Driver:
Compatible with the Niagara BMS ecosystem.

Mesight

6.3.2 Building Gateway for Dedicated
LoRaWAN Network

Efficient and Convenient Deployment:

Equipped with an embedded LNS (LoRaWAN
Network Server) that seamlessly integrates with
the Milesight Development Platform, dedicated to
unified management of LoRaWAN devices.

Rich Connectivity Interfaces:

Features 2 RS485 ports, T KNX/TP1 port, T M-Bus
port, 8 universal /0 ports, 4 digital input (DI) ports,
4 analog output (AO) ports, 3 digital output (DO)
ports, and 2 gigabit Ethernet ports with switchable
WAN/LAN modes.

Comprehensive Protocol Support:

Compatible with a wide range of standard
protocols including BACnet Client/Server, KNX,
M-Bus, Modbus, MQTT, HTTPS, and more.

Secondary Development Capability:
Supports  Node-RED and Python to
project-specific customization requirements.

meet
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6.3.3 Truly Wireless Smart Thermostat Control

The control between traditional smart thermostats
and HVAC systems has always been wired. The
existence of these wires has made it impossible for
the market to have a completely wireless product.
Milesight has broken through this technical
limitation using wireless technology.

A. UC711 HVAC Controller

Suitable for PTACs (2H/1C), Heat Pumps (2H/1C),
Boilers, and Furnaces.

* Supports 2 heating / 1 cooling modes, covering
cooling/heating/auto operation modes, with 4 fan
speeds (auto/high/medium/low)

* Built-in real-time clock (RTC) maintains operation
for 72 hours after power loss

* Supports 8 user-defined scheduling programs,
with up to 16 execution time points per program

« Equipped with a digital input (DI) interface for
connecting door cards or magnetic switches

* Supports time zone switching and daylight saving
time adjustment

* Supports external
(optional)

* Compatible with two power supply options: 24V
AC (control/power) or USB Type-C

NTC temperature sensor

B. UC701 Smart AC Controller
Suitable for window, split, cassette, portable, and
central AC units.
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«Supports  cooling, heating, auto, fan, and
dehumidification operation modes, with 4 fan
speeds (auto/high/medium/low)

*Built-in temperature and humidity sensor; also
compatible with external NTC temperature sensor,
CT current monitoring module, and IR extender,
supports manual or scheduled control and provides
real-time device operation status feedback
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« Records AC runtime, energy consumption data,
and ambient temperature/humidity

* Features window opening detection, cooling fault
alarm, and filter maintenance reminder

* Powered by 5V DC or battery (battery life up to 2
years)

« Compatible with multiple split AC units via infrared
control

C. Integration Method: The Closest Thing to a Fully Wireless Smart Thermostat

Previous smart thermostat solutions had already
achieved dual wireless connectivity for both power
supply and network transmission. However, the
control link to the end HVAC equipment still relied
on wired connections, meaning actual retrofitting
projects remained constrained by  wiring
installation requirements.

The new solution deploys UC modules to establish

a "wireless control link": the UC module connects to

P.“ DI Port
!. Key Card

Window Status Detection i t------

BMS 9
| =
E LgRa LoRa
EG71 L@R a | — LgRa
= e

the end HVAC equipment via wired connection to
ensure control stability, while the module can be
flexibly installed in any convenient location. The
UC module communicates wirelessly with the
thermostat panel via Bluetooth, and the
thermostat panel then connects wirelessly to the
gateway. This layered wireless control architecture
significantly reduces the installation difficulty of
HVAC system smart retrofits.
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6.4 Project Enablement & Customization Capabilities

6.4.1 Project Enablement

We provide structured support across different
project phases, ensuring a smooth transition from
concept validation to large-scale deployment.

+ Solution Design & Device Selection: We offer
professional technical documentation libraries,
selection guides, and comparison tools to help
customers precisely match products to specific
application scenarios. Through specialized training,
we are committed to enhancing partners' solution
design capabilities in complex environments.

«Proof of Concept (POC) Collaboration: For
validation needs in the early project stages, we
provide detailed remote POC guidance documents
covering deployment, configuration, and key testing
steps. For critical or complex projects, we can

6.4.2 Customization Capabilities

arrange on-site technical support when necessary
to ensure accurate construction and efficient
testing of the validation environment. During this
phase, we integrate pre-sales and technical support
resources to deliver cross-functional collaborative
assurance for customers.

*Deployment & Large-Scale Implementation: To
accelerate project delivery, we offer factory
pre-configuration services, enabling devices to be
quickly deployed upon arrival. Additionally, we
provide technical support including on-site
deployment planning tools and batch configuration
tools (such as RPS), helping partners efficiently
manage the onboarding and configuration of
large-scale devices.

In the actual deployment of the Internet of Things, different scenarios and industries often entail vastly
different technical requirements—from the selection of communication protocols and device installation
methods to the logic of data collection and integration with upper-layer platforms. Every step may present
unique challenges. We fully understand that standard products can hardly cover all fragmented application
scenarios. Therefore, Milesight's core customization capabilities have emerged as the solution.

This capability is rooted in our extensive product R&D and engineering expertise, designed to precisely
address diverse customer needs in functional configuration, system integration, and deployment
implementation. We support flexible production based on the design specifications provided by customers,
covering both hardware and software aspects. The main customizable options include:

- Branding: Customer brand / Neutral / Milesight brand

- Software: Pre-configured / Customized

«Hardware/Structure: Standard / Neutral / Customized

« Packaging Materials: Standard / Neutral / Customized

For customization details please contact iot.se@milesight.com
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Residential Buildings>

Milesight WT101 Smart Radiator for Residential HVAC in Sweden

@ Location: @ Partner: <@ Devices Deployed:
Sweden LY KUBANG << WTI01*340pcs

Milesight WT101 Smart Radiator Valves help townhouses and apartments comply with EPBD
standards for energy efficiency, cost savings, and promoting a sustainable lifestyle. Precise
temperature control ensures that each room is always at the perfect comfort level, while frost
protection safeguards against freezing temperatures. Additionally, the child lock and open-win-
dow detector features enhance safety and efficiency.
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WT101 Public Network Third-party loT platform

See How We Did It »

< Chain Stores)

Intelligent Climate Control for 800+ Restaurants in America

@ Location: «@; Devices Deployed:
, =2
America << WT201*800+pcs, EM300-TH*800+pcs

An American restaurant chain upgraded its HVAC system using Milesight loT devices. With this
solution, EM300-TH sensors monitor temperature and humidity in realtime, while WT201
thermostats adjust room temperatures accordingly. The system enables precise, room-level
control and centralized management, significantly boosting energy efficiency, simplifying opera-
tions, and enhancing guest comfort—all without the need for extensive rewiring.

See How We Did It >
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User-Friendly Smart Hospital HVAC Automation in Croatia

@ Location: @ Partner: <@ Devices Deployed:
Croatia LY Emasysd.o.0 < WTI01*114pcs, UGB 7*1pcs, Milesight Beaver loT, Milesight Development Platform

Milesight partner Emasys d.o.o deployed an intelligent heating control system using WT101 Smart
Radiator Thermostats connected via UG67 Outdoor LoRaWAN® Gateways. Through Milesight

Development Platform, these devices are integrated into Beaver 10T, Milesight's open-source loT
Platform with various existing capabilities for quick loT projects without code skills.

WT101 uGe7 Milesight Development Platform Milesight Beaver loT

See How We Did It >

< Office Buildings>

Smart Energy-Saving Heating Upgrade for Office Buildings in Germany

¢ Location: @ Partner: <@ Devices Deployed:
Germany LY\ Bechtle < WTI01* 268pcs, WS513 * 144pcs, WS501 * 107pcs, WS301* 78pcs

An American restaurant chain upgraded its HVAC system using Milesight loT devices. With this
solution, EM300-TH sensors monitor temperature and humidity in realtime, while WT201
thermostats adjust room temperatures accordingly. The system enables precise, room-level
control and centralized management, significantly boosting energy efficiency, simplifying opera-
tions, and enhancing guest comfort—all without the need for extensive rewiring.

® wss3 n] WTI01 | LoRaWwaN'
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WS501 Pl wszor
N L ' UGES & UGE3 Third-party loT platform

See How We Did It >
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Efficient and Safe Heating Solution for Italian Schools

@ Location: @ Partner: $ Devices Deployed:
Giovinazzo, Italy LY Don S. Bavaro - Marconi < WTI01*100pcs

Milesight WT1071 Smart TRV System is an ideal solution for schools, combining anti-theft design,
child lock, and protective shell for enhanced safety and reliability. Its 10-year battery life minimizes
maintenance, while preset heating plans and remote management ensure comfortable, efficient
temperature control for an optimal learning environment.
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WT101 uG65 Third-party loT platform

See How We Did It >

< Showroom >

Smart HVAC Upgrade for Car Showroom in Romania

@ Location: <@ Devices Deployed:
Romania < WTI01*118pcs, AM102*11pcs, UGB5*3pcs

Car showrooms in Romania upgraded their HVAC system with Milesight WT101 smart radiator
valves, AM102 IAQ sensors, and UG65 gateways. The AM102 continuously tracks temperature
and humidity, while the WT101 adjusts heating in real time to ensure comfort. All devices
connect via the UG65 gateway for centralized management, improving visitor comfort, reducing
energy use, and simplifying operations.

L, AmI02 uG65 Third-party 16T platform

See How We Did It -

R, +86-592-5085280 @ www.milesight.com
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