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Abstracts

The global R290 Sensor market size is predicted to grow from US$ 9.83 million in 2025

to US$ 142 million in 2032; it is expected to grow at a CAGR of 47.0% from 2026 to

2032.

R290 sensors are gas sensors or sensing modules specifically designed to detect the

leakage concentration of R290 refrigerant, i.e., propane (C?H?). R290 belongs to the

A3 class of highly flammable natural refrigerants and features low GWP and zero ODP.

It is increasingly being used in heat pumps, air conditioners, commercial refrigeration,

freezers, cold chain equipment, and some automotive thermal management systems.

R290 sensors typically employ NDIR (non-dispersive infrared), PAS (photoacoustic),

MEMS (thermophysical property detection), or semiconductor/MOS technologies to

continuously monitor the propane concentration in the air and output alarm or linkage

signals to the control system to trigger safety measures such as ventilation, shutdown,

and valve closure. These products usually need to meet relevant safety standards such

as IEC/UL 60335-2-40 and possess characteristics such as rapid response, long-term

stability, condensation resistance, and a long service life.R290 Sensors are generally

priced at approximately USD 20–80 per unit for mainstream OEM applications, although

prices vary significantly by sensing technology, accuracy, certification, output interface,

and order volume. Basic semiconductor/MOS sensors may cost around USD 5–20/unit,

while NDIR and photoacoustic R290 sensor modules typically range from USD

25–80/unit. High-performance industrial or intelligent leak-detection modules can reach

USD 80–200 or more per unit. For reference, Senseair Sunlight R290 is currently listed

at about USD 28.7/unit at 250-piece volume, while Amphenol SGX INIR7-R290 is

around USD 55/unit at 100 pieces; specialized industrial NDIR products can exceed

USD 190/unit. The upstream industry chain mainly includes infrared emitters, MEMS

components, semiconductor sensing materials, optical filters, microcontrollers, ASICs,

housings, connectors, and calibration gases. Midstream manufacturers integrate

sensing elements, signal-processing circuits, compensation algorithms, communication
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interfaces, and safety functions into calibrated sensor modules. Downstream

customers mainly include heat pump, air-conditioning, commercial refrigeration,

refrigerator/freezer, cold-chain, industrial refrigeration, and transportation refrigeration

equipment manufacturers.

Market Drivers

The global refrigeration industry is continuing to transition toward low-GWP and natural

refrigerants, which is the primary driver of the R290 sensor market. R290, or propane,

has an extremely low global warming potential, zero ozone depletion potential, and

favorable thermodynamic performance. Its use is expanding across commercial

refrigeration, heat pumps, household refrigeration, and selected air-conditioning

systems. As Europe, North America, and other regions tighten restrictions on high-GWP

fluorinated refrigerants, equipment manufacturers are accelerating the adoption of R290

and other natural refrigerants, directly increasing demand for dedicated refrigerant leak

detection sensors.

R290 is classified as an A3 highly flammable refrigerant. As its use expands into indoor

equipment, higher-charge systems, and more complex HVAC/R applications, safety

monitoring requirements become more important. Leak detection, ventilation activation,

compressor shutdown, valve isolation, and ignition-source control are increasingly

integrated into system safety designs, supporting the transition of R290 sensors from

basic detection components to safety-critical devices.

The accelerating adoption of R290 in heat pumps and commercial refrigeration is also

supporting market growth. Compared with low-charge refrigerators and freezers, heat

pumps, commercial refrigeration systems, and certain air-conditioning equipment

generally use higher refrigerant charges, longer piping systems, and more complex

system architectures. These characteristics increase the need for active leak detection

and raise the probability that sensors will be installed in each system.

OEM requirements for sensor lifetime, stability, and functional integration are also

increasing. New-generation R290 sensors are increasingly expected to provide long-

term calibration-free operation, low drift, temperature and humidity compensation, self-

diagnostics, fault output, and low false-alarm rates. These requirements are

accelerating the shift from conventional combustible-gas sensors toward professional

NDIR, photoacoustic, MEMS, and other advanced sensing technologies, increasing the

value per sensor.
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Market Restraints

Growth in R290 equipment installations does not translate directly into equivalent

growth in sensor volumes. Some low-charge refrigerators, freezers, and sealed systems

can comply with safety requirements through refrigerant charge limitations, optimized

structural design, and passive safety measures without using a dedicated active leak

sensor. As a result, the penetration rate of R290 refrigerant is structurally higher than

the attachment rate of dedicated R290 sensors.

R290 also competes with other low-GWP refrigerant technologies. R32, R454B, CO?,

and other low-GWP refrigerant blends continue to maintain significant positions in

different regions and equipment categories. If major air-conditioning, heat-pump, or

commercial refrigeration OEMs continue to adopt alternative refrigerants, the

addressable market for dedicated R290 sensors will be constrained.

The relatively high cost of professional R290 sensors is another limiting factor. High-

performance NDIR and photoacoustic solutions are generally more expensive than

conventional MOS or LPG detection technologies, while household appliances and high-

volume HVAC products remain highly cost-sensitive. Where safety standards permit

multiple compliance approaches, OEMs may prefer structural design optimization or

lower-cost sensing solutions to reduce total system cost.

R290 sensors are safety-critical components and typically require lengthy qualification

processes before entering major OEM supply chains. Product validation may include

environmental reliability testing, long-term drift evaluation, system-level verification, and

regional certification. These long qualification cycles can delay commercialization and

create relatively high entry barriers for new suppliers.Market Opportunities

R290 is expanding from traditional refrigerators, freezers, and small commercial

refrigeration equipment into heat pumps, air-conditioning systems, larger commercial

refrigeration equipment, and industrial cold-chain applications. These new applications

generally involve higher refrigerant charges and more complex system configurations,

creating stronger demand for active leak detection and potentially increasing both

sensor attachment rates and value per system.

China and other Asian markets represent significant opportunities because the region

has a major share of global manufacturing capacity for air conditioners, heat pumps,

refrigerators, freezers, and commercial refrigeration equipment. Local R290 sensor

suppliers can benefit from proximity to OEM customers, faster engineering response,
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and lower manufacturing costs. As Asian OEMs increase exports of R290-based

equipment, qualified domestic sensor suppliers may also expand internationally through

embedded supply-chain relationships.

Automotive thermal management may become an important medium- to long-term

growth opportunity. R290 offers favorable thermal efficiency and is being evaluated by

parts of the automotive industry for electric-vehicle air-conditioning and heat-pump

systems. If R290 achieves broader adoption in vehicles, requirements related to

passenger safety, vibration resistance, wide-temperature operation, condensation

resistance, and long-term reliability could create a new high-value market for

specialized leak detection sensors.

Technology development is also creating new opportunities. Low power consumption,

miniaturization, self-diagnostics, multi-gas recognition, and digital interfaces are

becoming important product-development priorities. Photoacoustic sensing, MEMS

thermal-property detection, molecular-property sensing, and advanced semiconductor

technologies may gain share if they achieve improvements in cost, power consumption,

size, and long-term stability.

The aftermarket and replacement segment may also develop as the installed base of

R290 equipment expands. If certain sensors have shorter service lives than the

equipment itself, or if safety regulations and OEM maintenance requirements specify

periodic sensor replacement, a recurring replacement market could emerge in addition

to new-equipment demand.

Market Challenges

Long-term stability under harsh operating conditions is one of the most important

technical challenges for R290 sensors. HVAC/R systems may expose sensors to high

humidity, condensation, oil mist, dust, cleaning agents, volatile organic compounds, and

other refrigerants. These factors can cause drift, cross-sensitivity, slower response, or

false alarms. Achieving a service life comparable with the host equipment requires

strong performance in sensor materials, optical design, packaging, environmental

compensation, and signal-processing algorithms.

Reducing false alarms is another major challenge. R290 sensors must accurately detect

propane leaks in environments where alcohol, cleaning chemicals, hydrocarbons, and

other refrigerants may be present. False triggering can result in equipment shutdown,

ventilation activation, system lockout, or service calls, directly affecting customer
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experience and equipment reliability. High selectivity and robust compensation

algorithms are therefore critical.

Balancing cost, performance, and lifetime remains difficult. NDIR technology generally

offers strong selectivity and long-term stability but can have higher cost, size, and power

consumption. MOS sensors are lower cost but may face greater challenges in drift and

cross-sensitivity. Photoacoustic and MEMS-based technologies offer potential

advantages in miniaturization and power consumption but still require extensive long-

term field validation.

Differences in regional certification and safety requirements also increase development

complexity. Europe, North America, China, Japan, and other markets do not apply

completely identical requirements for flammable refrigerant systems. Sensor suppliers

may need to complete additional testing and qualification for different customers and

regions, increasing development cost and time to market.

Competition is also intensifying as traditional gas sensor manufacturers, HVAC

component suppliers, automotive electronics companies, and MEMS sensor companies

enter the R290 market. As production volumes increase, pricing pressure is likely to

strengthen, particularly in high-volume air-conditioning, heat-pump, and appliance

projects. Suppliers will increasingly need to differentiate through reliability, certification

capability, algorithms, customization, and supply-chain execution.

Report Scope

LP Information, Inc. (LPI) ' newest research report, the “R290 Sensor Industry

Forecast” looks at past sales and reviews total world R290 Sensor sales in 2025,

providing a comprehensive analysis by region and market sector of projected R290

Sensor sales for 2026 through 2032. With R290 Sensor sales broken down by region,

market sector and sub-sector, this report provides a detailed analysis in US$ millions of

the world R290 Sensor industry.

This Insight Report provides a comprehensive analysis of the global R290 Sensor

landscape and highlights key trends related to product segmentation, company

formation, revenue, and market share, latest development, and M&A activity. This report

also analyzes the strategies of leading global companies with a focus on R290 Sensor

portfolios and capabilities, market entry strategies, market positions, and geographic

footprints, to better understand these firms’ unique position in an accelerating global

R290 Sensor market.

+357 96 030922
info@marketpublishers.com

Global R290 Sensor Market Growth 2026-2032

https://marketpublishers.com/report/hardware/sensors/global-r290-sensor-market-lp.html


This Insight Report evaluates the key market trends, drivers, and affecting factors

shaping the global outlook for R290 Sensor and breaks down the forecast by Type, by

Application, geography, and market size to highlight emerging pockets of opportunity.

With a transparent methodology based on hundreds of bottom-up qualitative and

quantitative market inputs, this study forecast offers a highly nuanced view of the

current state and future trajectory in the global R290 Sensor.

This report presents a comprehensive overview, market shares, and growth

opportunities of R290 Sensor market by product type, application, key manufacturers

and key regions and countries.

Market Segmentation

Segmentation by Type:

DIR Infrared Sensor

Photoacoustic Sensor

Semiconductor/MOS Sensor

Other

Segmentation by Installation:

Built-in Type

Duct-mounted Type.

Remote Type

Segmentation by Detection Range:

Low Concentration R290 Sensors
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LEL-range R290 Sensors

Wide-range R290 Sensors

Segmentation by Application:

Heat Pumps and Air Conditioning

Commercial Refrigeration

Industrial Refrigeration and Cold Chain

Household Refrigerators and Freestanding Freezers

Transport Refrigeration and Automotive HVAC

Others

This report also splits the market by region:

Americas

United States

Canada

Mexico

Brazil

APAC

China

Japan
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Korea

Southeast Asia

India

Australia

Europe

Germany

France

UK

Italy

Russia

Middle East & Africa

Egypt

South Africa

Israel

Turkey

GCC Countries

The below companies that are profiled have been selected based on inputs gathered

from primary experts and analysing the company's coverage, product portfolio, its

market penetration.

Amphenol
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Senseair(AKM)

Cubic Sensor and Instrument

Winsen Electronics

NevadaNano

Danfoss

NISSHA FIS

smartGAS Mikrosensorik

TE Connectivity

Maxmac

Sensata

Figaro Engineering

Sensirion AG

Key Questions Addressed in this Report

What is the 10-year outlook for the global R290 Sensor market?

What factors are driving R290 Sensor market growth, globally and by region?

Which technologies are poised for the fastest growth by market and region?

How do R290 Sensor market opportunities vary by end market size?

How does R290 Sensor break out by Type, by Application?
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