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As the world moves toward more environmentally friendly refrigerants, R290 (propane) has
become a popular choice due to its low environmental impact, excellent thermodynamic
properties, and energy efficiency. This article will dive into the various uses of R290, its
advantages in heat pumps, safety considerations, and how it compares to other refrigerants like
R32. Additionally, we’ll explore its history, properties, and performance in comparison to other
common refrigerants.

What is R290 Refrigerant?
R290, also known as propane, is a hydrocarbon-based refrigerant that has gained widespread
popularity due to its low Global Warming Potential (GWP), zero Ozone Depletion Potential
(ODP), and high energy efficiency. As industries increasingly shift toward sustainable
solutions, R290 is becoming a key refrigerant for refrigeration systems, air conditioning units,
and heat pumps.

History of R-290 as a Refrigerant
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R290 has a long history as a refrigerant. Before the invention of synthetic refrigerants,
hydrocarbons like propane were widely used in refrigeration systems. However, when
chlorofluorocarbons (CFCs) were developed in the early 20th century, they became the
preferred choice due to their non-flammability and stability.

With the discovery of the harmful effects of CFCs and hydrochlorofluorocarbons (HCFCs) on
the ozone layer, there has been a resurgence of interest in natural refrigerants like R290. As
governments and organizations around the world have phased out ozone-depleting
substances (ODS), R290 has become an increasingly attractive alternative.

Properties of R290 Gas

R290's low GWP makes it an environmentally friendly alternative, while its thermodynamic
properties allow for efficient cooling and heating in various applications.

What is R290 Used For?
R290, also known as propane, is a hydrocarbon refrigerant commonly used in a wide range
of refrigeration and air conditioning systems. Its applications include:

R290 has become popular due to its high energy efficiency and low Global Warming
Potential (GWP). It is also favored in regions where stricter regulations have phased out high-
GWP refrigerants.

What Are the Benefits of Using an R290 Heat Pump?
Heat pumps that use R290 offer several advantages:

Molecular Formula: C3H8
Boiling Point: -42°C (-44°F)
Density: 493 kg/m³ (at 25°C)
Critical Temperature: 96.7°C
Global Warming Potential (GWP): 3
Ozone Depletion Potential (ODP): 0
Classification: A3 (highly flammable)

Domestic refrigerators and freezers
Commercial refrigeration units such as display cabinets, chillers, and ice machines
Industrial refrigeration systems
Heat pumps, particularly in Europe, where energy efficiency and environmental
sustainability are highly prioritized
Air conditioning systems, including split systems and mobile AC units



Is R290 Refrigerant Safe?
The safety of R290 is a common concern due to its classification as a flammable refrigerant
(A3). While R290 is indeed flammable, it can be safely used under controlled conditions by
following proper safety protocols. Some important safety considerations include:

In summary, R290 is safe when handled by professionals who follow proper safety protocols.
The environmental benefits and energy efficiency of R290 make it an attractive option despite
the need for these precautions.

R32 vs. R290: A Detailed Comparison
Both R32 and R290 are considered more environmentally friendly refrigerants compared to
older options, but they differ in several key areas.

1. Energy Efficiency: R290 has excellent thermodynamic properties that result in higher
energy efficiency. This means lower energy consumption and reduced operating costs,
making it an environmentally and economically sound choice.

2. Low GWP: R290 has a GWP of 3, making it one of the lowest-GWP refrigerants available
on the market. This significantly reduces the environmental impact of heat pump systems
compared to traditional refrigerants like R410A (GWP of 2088) or R32 (GWP of 675).

3. Ozone-Friendly: R290 has zero Ozone Depletion Potential (ODP), meaning it does not
contribute to the degradation of the ozone layer.

4. Versatility: R290 is versatile, capable of being used in both residential and commercial
heat pump systems, including water heaters and industrial HVAC units.

5. Operational Efficiency: Heat pumps using R290 can operate effectively in a wide range
of temperatures, making them suitable for various climate conditions.

1. Leak Detection Systems: Because of its flammability, R290 systems should be equipped
with leak detection systems to monitor for potential refrigerant leaks.

2. Ventilation: Adequate ventilation is necessary when installing and maintaining R290
systems to prevent the accumulation of flammable gas in enclosed spaces.

3. Technician Training: Technicians working with R290 need to be properly trained and
certified in handling hydrocarbon refrigerants to minimize risks during installation and
servicing.

4. Usage Limits: There are restrictions on the charge limits for R290 in certain applications
to ensure safety in case of leaks. The maximum allowed refrigerant charge is typically
limited to 150 grams in many applications.

5. Explosion Prevention: Manufacturers design R290 systems with safety mechanisms that
prevent ignition sources from coming into contact with the refrigerant, further enhancing
operational safety.



Criteria R32 R290 (Propane)

GWP 675 3

Flammability A2L (Mildly 
Flammable)

A3 (Highly Flammable)

Energy Efficiency High Very High

Ozone Depletion 
Potential (ODP)

0 0

Applications Air conditioning, heat 
pumps

Domestic and commercial 
refrigeration, heat pumps

System Modifications Requires minor 
changes

Requires stricter safety protocols

Environmental Impact
R290 is the clear winner when it comes to environmental impact. Its GWP of 3 is substantially
lower than R32, which has a GWP of 675. For those looking for the most environmentally
friendly option, R290 is the superior choice.

Flammability

R32 is considered mildly flammable, while R290 is highly flammable. This makes R290 a
little more challenging to handle safely, requiring more robust safety measures compared to
R32. However, R290 is already widely used in small quantities in many domestic appliances
and commercial refrigeration systems, proving it can be safely managed.

Energy Efficiency

Both refrigerants are energy-efficient, but R290 slightly outperforms R32 due to its superior
thermodynamic properties. This can lead to greater cost savings over time.

R290 vs. Other Common Refrigerants (R-407A, R-404A,
R-22)
R290 is often compared to other common refrigerants like R-407A, R-404A, and R-22. When
evaluated based on environmental impact and performance, R290 tends to outperform these
legacy refrigerants in several ways:

Energy Efficiency: R290 offers better energy efficiency compared to R-404A and R-22,
reducing operational costs.
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Applications and Load Limits
R290 is widely used in smaller commercial refrigeration systems, such as those found in
supermarkets, restaurants, and convenience stores. However, load limits apply to how much
R290 can be used safely in various systems. For instance:
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GWP: R290’s GWP of 3 is much lower than R-407A (GWP 2107), R-404A (GWP 3922),
and R-22 (GWP 1760), making it the most environmentally friendly option.
Cooling Capacity: R290 provides similar or better cooling capacity compared to R-22 and
other older refrigerants.

Environmentally Friendly: Extremely low GWP and zero ODP.
Energy Efficient: High efficiency leads to lower energy consumption.
Widely Available: R290 is easy to source and widely used in various applications.
Non-Toxic: Safe for humans and the environment when used properly.

Flammability: As an A3 refrigerant, R290 is highly flammable, necessitating strict safety
protocols.
Charge Limitations: Restrictions on the amount of R290 that can be used in certain
applications.
Regulatory Compliance: Systems using R290 must adhere to safety standards and
regulations due to its flammability.

Domestic Refrigerators: Up to 150 grams of R290 is typically used in these systems.
Commercial Systems: Charge limits vary based on the size and location of the system,
with safety features required for larger installations.
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Refrigerant Safety: A Comprehensive Guide

Regulatory Framework and Charge Limits for R290
R290 is subject to various regulations due to its flammability. International safety standards
(such as IEC 60335-2) outline the maximum allowable charge size for flammable refrigerants in
different applications. Additionally, regulatory bodies in many countries have approved R290 for
use in residential and commercial systems, provided proper safety measures are in place.

Regulations such as IEC 60335-2 outline the maximum charge sizes and safety requirements.

Hydrocarbon Refrigerants and Safety Protocols
R290 belongs to the class of hydrocarbon refrigerants, which are gaining popularity due to
their low environmental impact. However, hydrocarbons require specific safety protocols:

Conclusion
R290 is one of the most eco-friendly refrigerants available today. With its low GWP, excellent
energy efficiency, and compatibility with existing systems, it is a preferred option for
businesses looking to reduce their environmental impact. While it does come with flammability
risks, these can be mitigated through proper system design, ventilation, and technician training.
As industries worldwide continue to adopt sustainable refrigerants, R290 is set to play a

Domestic Appliances: Up to 150 grams of R290 is allowed.
Commercial Refrigeration: Systems may require safety features like leak detectors and
alarms.

Avoid Ignition Sources: Keep electrical components away from R290.
Regular Maintenance: Ensure systems are well-maintained to prevent leaks.
Compliance with Standards: Follow international safety guidelines to ensure safe
operation.
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