
Gas-Fired Infrared Heater Efficiency Conversion Diagram 

When heating with gas fired infrared heating appliances, there are four key steps in the 
gas-to-useful heat process that need to be considered. 

These steps are: 
1) Combustion of the fuel gas.
2) Thermal transfer of the heat energy into the appliance.
3) Radiant energy leaving the appliance.
4) Distributing the radiant energy into a useful pattern.

Taking into account the efficiency of each step is crucial in understanding the overall 
effectiveness of an infrared heater. All of these efficiencies must be considered in aggregate 
because the output of each step is the input to the next item. This coincides with the first 
law of thermodynamics. A Detroit Radiant Products Company White Paper
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Summary 

Infrared heaters are often promoted using thermal efficiency.  While this is the current US Standard, 
European models test to both Thermal Efficiency and Radiant Efficiency.   When selecting a gas 
fired infrared heater, a single criterion should not be used. Due to the fundamental difference in 
how an infrared heater transfers heat energy to the thermal load, it is illogical to determine the total 
effectiveness of the unit simply based on thermal efficiencies. 

Frequently Asked Questions (FAQ’s)
 

Q: If an infrared heater has a high thermal efficiency, doesn’t that mean I will save  
 energy?

A:  Although thermal efficiency is an important factor of an infrared heating appliance, it alone 
does not account for the mechanism in which the appliance heats a building - Infrared energy. 
Limiting the analysis of an infrared heater to thermal efficiency only depicts how much energy 
the appliance has retained from leaving the flue. Exclusively, thermal efficiency does not 
demonstrate how much energy will be saved when evaluating an infrared heater.

Q: Where can I find the information for radiant efficiency, pattern efficiency, or the  
 AFUE rating for my infrared heater?

A:  The current standard for evaluating a gas fired infrared heating appliance only measures 
thermal efficiency. However, the industry as a whole recognizes the need to develop a more 
inclusive efficiency standard for infrared heaters. This is currently in process, and will likely 
parallel a method recently employed in Europe. Unfortunately, until an established method is 
drafted and standardized for the infrared industry, we must rely on good practices within the 
industry to ensure maximum energy efficiency.

Q: What is the best way to select an infrared heat for an application?
A:  When determining which heater is best for your application, many items need to be 

considered in aggregate. Factors such as the required heat load, minimum mounting 
requirements, expectations, burner design, heat exchanger construction, and reflector 
material all impact the total useful heat output of a radiant heater. A common misconception 
is that thermal efficiency is all that matters. The truth is that a well designed infrared heater 
employs many different features to maximize each step in the gas-to-useful heat output.

Q: Are there any studies demonstrating the efficiency of infrared heaters?
A:  YES! In fact, multiple studies have tracked the fuel savings of infrared heaters when compared 

to traditional heating methods. The average fuel savings measured with infrared heating is 
23%. In some instances, up to 50% have been realized. It is even recommended that when 
heating with infrared, a reduction of 15-20% of required MBH is permissible. 
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The Combustion Triangle 

The combustion process must 
have three items to create 
and sustain a flame: Fuel, 
Oxygen, and Heat. 

If anyone of these items are 
removed, the process will 
collapse, and combustion no 
longer occurs.

Consider all Efficiencies

Evaluating a gas fired radiant 
tube heater simply on thermal 
efficiency would be similar to 
budgeting your spending on 
your gross income instead of 
your net income. It does not 
encompass the entire process 
of a gas fired infrared heating 
appliance.



     Radiant Efficiency 

Radiant efficiency is a measure of how much thermal energy is converted into radiant 
heat energy. This form of thermal transfer is fundamentally different from conduction or 
convection in that it does not require an intermediary device to transfer the heat energy. 
This greatly reduces the amount of heat lost during the transmission process, because it 
sends the heat directly to the intended load. Therefore, heating with radiant energy is a 
more effective and efficient means of heating over traditional means of forced warm air 
systems. 

The theoretical radiant output of a surface can be calculated by utilizing the Stefan-
Boltzmann law below. 

As you can see, the radiant output exponentially increases with relatively small 
temperature changes. For example, an exchanger tube at a temperature of 480 degrees 
has approximately five hundred times as much radiant output as a similar exchanger tube 
at 100 degrees.

     Combustion Efficiency 

Combustion efficiency is a measure of how complete an appliance converts the supplied fuel 
into heat energy. 100% combustion efficiency, or stoichiometric combustion, is achieved 
when the exact amount of oxygen required to burn a specific amount of fuel is supplied to 
the reaction; no more, no less. This is also commonly referred to as perfect combustion.

In practice, “perfect combustion” is nearly 
impossible to achieve. In fact, this is 
unfavorable in most heating appliances 
because the slightest change in the 
environment could easily starve the flame 
of oxygen, resulting in high levels of 
noxious gasses. Therefore, most heating 
appliance manufacturers adjust the air-to-
fuel ratio to allow for a small amount of 
access air. This will minimize the pollutants 
created, and still maximize the efficiency. 
The graph to the right depicts the 
combustion process, and demonstrates the 
relationship between its products when changing the amount of air supplied.

This step in the gas-to-useful heat process is often calculated as part of thermal 
efficiency, or is simply an assumed value in simpler computations.

Introduction

Heating appliances have long been a major consumer of energy in commercial and 
industrial buildings. Rising energy costs coupled with a concern for the environment has 
driven a demand to increase efficiencies of these appliances.  Determining which appliance 
is the most efficient to install has become a greater challenge as technologies continue to 
evolve. 

Heating with infrared technology is an excellent method to reduce energy costs. However, 
the fact that infrared technology is fundamentally different than traditional means of 
heating requires a special attention when evaluating an infrared appliance for its efficiency. 
There are several different efficiencies that can be utilized when comparing infrared 
heaters. Understanding how these efficiencies are derived and how they apply will aid in 
selecting the proper unit for an application.

Efficiency 

What you get out ÷ 
What you put in

Applicable Definitions 
 
AFUE (Annual Fuel Utilization Efficiency): A measure of seasonal efficiency of a 
heating appliance. It takes into account the cyclic on/off operation and associated energy 
losses of the heating unit as it responds to changes in the load, which in turn is affected by 
changes in weather and control system(s). 

Combustion: The rapid oxidation of fuel accompanied by the liberation of heat energy 
and light.

Efficiency: A mathematical ratio of two values used to determine a performance rating of 
a system; often symbolized by the Greek letter Eta h. Where 0 O h P 1.0 (Simply put, 
what you get out divided by what you put in).

Emissivity: The ratio of energy radiated by a particular material to energy radiated by 
a black body at the same temperature. It is a measure of a material’s ability to radiate 
absorbed energy. A true black body would have an ε = 1 while any real object would have 
ε < 1. Since emissivity is a ratio of two numbers it has no dimensional qualifiers (does not 
have units such as inch, pound, meter, gram, etc.).

Heat Transfer: Thermal energy that is transferred from one area to another by one of 
three modes of heat transfer: Conduction, Convection, and Radiation.  This is due to a 
differential in temperatures.

Steady State Efficiency (SSE): The measurement of how efficiently a heating appliance 
converts fuel to heat once the it has reached operating temperatures and is running at the 
maximum operational output. This does not account for the typical on and off cycle of an 
appliance as they maintain their desired temperature. 
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Other Efficiencies 

There are several other types of efficiencies that are currently in practice today. One of 
the most common one in use that pertains to gas fired heating appliances is AFUE, which 
is Annual Fuel Utilization Efficiency. This type of efficiency is not simply steady-state 
measurement, but rather a calculated model that assumes certain variables to estimate 
a system’s annual performance. There are many other efficiencies in the industry today 
that take into account different aspects of the heating appliance. However, these other 
indicated efficiencies are not currently utilized by the infrared industry.

     Pattern Efficiency 

Pattern efficiency is the measure of how effectively an appliance delivers radiant heat 
energy into a specific heat pattern. This pattern is often referred as the ERF, or Effective 
Radiant Flux. It is simply a method of measuring the distribution of radiant heat energy 
to the intended load. This step in the gas-to-useful heat process is critical, because it 
indicates the final distribution of heat energy. Many factors can impact the pattern ef-
ficiency of an infrared heater, such as reflector material, mounting heights, and heater 
pattern overlap. Even the most efficient radiant heaters my prove ineffective if applied 
improperly, resulting in poor pattern efficiency. 

     Thermal Efficiency 

Thermal efficiency is a measure of the total heat energy captured by an appliance which 
is available for useful output. The Sankey diagram below is a good visual depiction of this 
process.

The gross input is simply the total amount of heat energy supplied to the appliance 
through the combustion process. The majority of that energy is captured within the 
appliance, but some escapes through the flue, which is counted as a thermal loss. Once 
the available heat energy is captured within the appliance, it can be emitted in three 
different forms; convection, conduction, and radiation. Every infrared heater is required 
to pass a minimum thermal efficiency rating. A well designed infrared heater maximizes 
the radiant output while minimizing the convection and conduction thermal movements. 

Sankey Diagram

A specific type of flow 
diagram, in which the width 
of the arrows is shown 
proportionally to the flow 
quantity. They are typically 
used to visualize energy or 
material transfers between 
processes.

Stefan–Boltzmann law

The temperature of the 
exchanger is the single most 
important factor in delivering 
radiant energy to the building. 

The Stefan–Boltzmann law 
states that the amount of 
electromagnetic radiation 
emitted by a body is directly 
related to its temperature to 
the fourth power. A common 
method in the industry to 
achieve higher thermal 
efficiencies is to lower 
the exhaust temperature; 
however, this also lowers 
the exchanger temperature, 
drastically lowering the 
radiant output.

More on Efficiencies 

Air is a poor absorber 
of radiant heat energy. 
Therefore, the majority of 
radiant heat energy leaving an 
infrared appliance is utilized in 
heating the intended load.

 

 

    Rich Burn (excess fuel) Lean Burn (excess air)

Stoichimetric Combustion

IDEAL COMBUSTIONTarget Combustion

Oxygen Carbon Dioxide Carbon Monoxide

Stoichiometric Combustion 

At standard temperature and 
pressure, there  are approximately 
761,300,000,000,000,000,000,000 
molecules in one cubic foot of gas. 

For 100% combustion of this gas 
to occur, every molecule would 
have to come into contact with 
the oxygen molecule at exactly 
the right time and place.

Stoichiometric equation for 
natural gas:

w = AєσT4, where

w = Total radiant output
A =  Area
є  =  Emissive Value 
σ  = Stefan-Boltzmann constant
T  = Absolute temperature
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Summary 

Infrared heaters are often promoted using thermal efficiency.  While this is the current US Standard, 
European models test to both Thermal Efficiency and Radiant Efficiency.   When selecting a gas 
fired infrared heater, a single criterion should not be used. Due to the fundamental difference in 
how an infrared heater transfers heat energy to the thermal load, it is illogical to determine the total 
effectiveness of the unit simply based on thermal efficiencies. 

Frequently Asked Questions (FAQ’s)
 

Q: If an infrared heater has a high thermal efficiency, doesn’t that mean I will save  
 energy?

A:  Although thermal efficiency is an important factor of an infrared heating appliance, it alone 
does not account for the mechanism in which the appliance heats a building - Infrared energy. 
Limiting the analysis of an infrared heater to thermal efficiency only depicts how much energy 
the appliance has retained from leaving the flue. Exclusively, thermal efficiency does not 
demonstrate how much energy will be saved when evaluating an infrared heater.

Q: Where can I find the information for radiant efficiency, pattern efficiency, or the  
 AFUE rating for my infrared heater?

A:  The current standard for evaluating a gas fired infrared heating appliance only measures 
thermal efficiency. However, the industry as a whole recognizes the need to develop a more 
inclusive efficiency standard for infrared heaters. This is currently in process, and will likely 
parallel a method recently employed in Europe. Unfortunately, until an established method is 
drafted and standardized for the infrared industry, we must rely on good practices within the 
industry to ensure maximum energy efficiency.

Q: What is the best way to select an infrared heat for an application?
A:  When determining which heater is best for your application, many items need to be 

considered in aggregate. Factors such as the required heat load, minimum mounting 
requirements, expectations, burner design, heat exchanger construction, and reflector 
material all impact the total useful heat output of a radiant heater. A common misconception 
is that thermal efficiency is all that matters. The truth is that a well designed infrared heater 
employs many different features to maximize each step in the gas-to-useful heat output.

Q: Are there any studies demonstrating the efficiency of infrared heaters?
A:  YES! In fact, multiple studies have tracked the fuel savings of infrared heaters when compared 

to traditional heating methods. The average fuel savings measured with infrared heating is 
23%. In some instances, up to 50% have been realized. It is even recommended that when 
heating with infrared, a reduction of 15-20% of required MBH is permissible. 
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The Combustion Triangle 

The combustion process must 
have three items to create 
and sustain a flame: Fuel, 
Oxygen, and Heat. 

If anyone of these items are 
removed, the process will 
collapse, and combustion no 
longer occurs.

Consider all Efficiencies

Evaluating a gas fired radiant 
tube heater simply on thermal 
efficiency would be similar to 
budgeting your spending on 
your gross income instead of 
your net income. It does not 
encompass the entire process 
of a gas fired infrared heating 
appliance.



     Radiant Efficiency 

Radiant efficiency is a measure of how much thermal energy is converted into radiant 
heat energy. This form of thermal transfer is fundamentally different from conduction or 
convection in that it does not require an intermediary device to transfer the heat energy. 
This greatly reduces the amount of heat lost during the transmission process, because it 
sends the heat directly to the intended load. Therefore, heating with radiant energy is a 
more effective and efficient means of heating over traditional means of forced warm air 
systems. 

The theoretical radiant output of a surface can be calculated by utilizing the Stefan-
Boltzmann law below. 

As you can see, the radiant output exponentially increases with relatively small 
temperature changes. For example, an exchanger tube at a temperature of 480 degrees 
has approximately five hundred times as much radiant output as a similar exchanger tube 
at 100 degrees.

     Combustion Efficiency 

Combustion efficiency is a measure of how complete an appliance converts the supplied fuel 
into heat energy. 100% combustion efficiency, or stoichiometric combustion, is achieved 
when the exact amount of oxygen required to burn a specific amount of fuel is supplied to 
the reaction; no more, no less. This is also commonly referred to as perfect combustion.

In practice, “perfect combustion” is nearly 
impossible to achieve. In fact, this is 
unfavorable in most heating appliances 
because the slightest change in the 
environment could easily starve the flame 
of oxygen, resulting in high levels of 
noxious gasses. Therefore, most heating 
appliance manufacturers adjust the air-to-
fuel ratio to allow for a small amount of 
access air. This will minimize the pollutants 
created, and still maximize the efficiency. 
The graph to the right depicts the 
combustion process, and demonstrates the 
relationship between its products when changing the amount of air supplied.

This step in the gas-to-useful heat process is often calculated as part of thermal 
efficiency, or is simply an assumed value in simpler computations.

Introduction

Heating appliances have long been a major consumer of energy in commercial and 
industrial buildings. Rising energy costs coupled with a concern for the environment has 
driven a demand to increase efficiencies of these appliances.  Determining which appliance 
is the most efficient to install has become a greater challenge as technologies continue to 
evolve. 

Heating with infrared technology is an excellent method to reduce energy costs. However, 
the fact that infrared technology is fundamentally different than traditional means of 
heating requires a special attention when evaluating an infrared appliance for its efficiency. 
There are several different efficiencies that can be utilized when comparing infrared 
heaters. Understanding how these efficiencies are derived and how they apply will aid in 
selecting the proper unit for an application.

Efficiency 

What you get out ÷ 
What you put in

Applicable Definitions 
 
AFUE (Annual Fuel Utilization Efficiency): A measure of seasonal efficiency of a 
heating appliance. It takes into account the cyclic on/off operation and associated energy 
losses of the heating unit as it responds to changes in the load, which in turn is affected by 
changes in weather and control system(s). 

Combustion: The rapid oxidation of fuel accompanied by the liberation of heat energy 
and light.

Efficiency: A mathematical ratio of two values used to determine a performance rating of 
a system; often symbolized by the Greek letter Eta h. Where 0 O h P 1.0 (Simply put, 
what you get out divided by what you put in).

Emissivity: The ratio of energy radiated by a particular material to energy radiated by 
a black body at the same temperature. It is a measure of a material’s ability to radiate 
absorbed energy. A true black body would have an ε = 1 while any real object would have 
ε < 1. Since emissivity is a ratio of two numbers it has no dimensional qualifiers (does not 
have units such as inch, pound, meter, gram, etc.).

Heat Transfer: Thermal energy that is transferred from one area to another by one of 
three modes of heat transfer: Conduction, Convection, and Radiation.  This is due to a 
differential in temperatures.

Steady State Efficiency (SSE): The measurement of how efficiently a heating appliance 
converts fuel to heat once the it has reached operating temperatures and is running at the 
maximum operational output. This does not account for the typical on and off cycle of an 
appliance as they maintain their desired temperature. 
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Other Efficiencies 

There are several other types of efficiencies that are currently in practice today. One of 
the most common one in use that pertains to gas fired heating appliances is AFUE, which 
is Annual Fuel Utilization Efficiency. This type of efficiency is not simply steady-state 
measurement, but rather a calculated model that assumes certain variables to estimate 
a system’s annual performance. There are many other efficiencies in the industry today 
that take into account different aspects of the heating appliance. However, these other 
indicated efficiencies are not currently utilized by the infrared industry.

     Pattern Efficiency 

Pattern efficiency is the measure of how effectively an appliance delivers radiant heat 
energy into a specific heat pattern. This pattern is often referred as the ERF, or Effective 
Radiant Flux. It is simply a method of measuring the distribution of radiant heat energy 
to the intended load. This step in the gas-to-useful heat process is critical, because it 
indicates the final distribution of heat energy. Many factors can impact the pattern ef-
ficiency of an infrared heater, such as reflector material, mounting heights, and heater 
pattern overlap. Even the most efficient radiant heaters my prove ineffective if applied 
improperly, resulting in poor pattern efficiency. 

     Thermal Efficiency 

Thermal efficiency is a measure of the total heat energy captured by an appliance which 
is available for useful output. The Sankey diagram below is a good visual depiction of this 
process.

The gross input is simply the total amount of heat energy supplied to the appliance 
through the combustion process. The majority of that energy is captured within the 
appliance, but some escapes through the flue, which is counted as a thermal loss. Once 
the available heat energy is captured within the appliance, it can be emitted in three 
different forms; convection, conduction, and radiation. Every infrared heater is required 
to pass a minimum thermal efficiency rating. A well designed infrared heater maximizes 
the radiant output while minimizing the convection and conduction thermal movements. 

Sankey Diagram

A specific type of flow 
diagram, in which the width 
of the arrows is shown 
proportionally to the flow 
quantity. They are typically 
used to visualize energy or 
material transfers between 
processes.

Stefan–Boltzmann law

The temperature of the 
exchanger is the single most 
important factor in delivering 
radiant energy to the building. 

The Stefan–Boltzmann law 
states that the amount of 
electromagnetic radiation 
emitted by a body is directly 
related to its temperature to 
the fourth power. A common 
method in the industry to 
achieve higher thermal 
efficiencies is to lower 
the exhaust temperature; 
however, this also lowers 
the exchanger temperature, 
drastically lowering the 
radiant output.

More on Efficiencies 

Air is a poor absorber 
of radiant heat energy. 
Therefore, the majority of 
radiant heat energy leaving an 
infrared appliance is utilized in 
heating the intended load.

 

 

    Rich Burn (access fuel) Lean Burn (access air)

Stoichimetric Combustion

IDEAL COMBUSTIONTarget Combustion

Oxygen Carbon Dioxide Carbon Monoxide

Stoichiometric Combustion 

At standard temperature and 
pressure, there  are approximately 
761,300,000,000,000,000,000,000 
molecules in one cubic foot of gas. 

For 100% combustion of this gas 
to occur, every molecule would 
have to come into contact with 
the oxygen molecule at exactly 
the right time and place.

Stoichiometric equation for 
natural gas:

w = AєσT4, where

w = Total radiant output
A =  Area
є  =  Emissive Value 
σ  = Stefan-Boltzmann constant
T  = Absolute temperature



     Radiant Efficiency 

Radiant efficiency is a measure of how much thermal energy is converted into radiant 
heat energy. This form of thermal transfer is fundamentally different from conduction or 
convection in that it does not require an intermediary device to transfer the heat energy. 
This greatly reduces the amount of heat lost during the transmission process, because it 
sends the heat directly to the intended load. Therefore, heating with radiant energy is a 
more effective and efficient means of heating over traditional means of forced warm air 
systems. 

The theoretical radiant output of a surface can be calculated by utilizing the Stefan-
Boltzmann law below. 

As you can see, the radiant output exponentially increases with relatively small 
temperature changes. For example, an exchanger tube at a temperature of 480 degrees 
has approximately five hundred times as much radiant output as a similar exchanger tube 
at 100 degrees.

     Combustion Efficiency 

Combustion efficiency is a measure of how complete an appliance converts the supplied fuel 
into heat energy. 100% combustion efficiency, or stoichiometric combustion, is achieved 
when the exact amount of oxygen required to burn a specific amount of fuel is supplied to 
the reaction; no more, no less. This is also commonly referred to as perfect combustion.

In practice, “perfect combustion” is nearly 
impossible to achieve. In fact, this is 
unfavorable in most heating appliances 
because the slightest change in the 
environment could easily starve the flame 
of oxygen, resulting in high levels of 
noxious gasses. Therefore, most heating 
appliance manufacturers adjust the air-to-
fuel ratio to allow for a small amount of 
access air. This will minimize the pollutants 
created, and still maximize the efficiency. 
The graph to the right depicts the 
combustion process, and demonstrates the 
relationship between its products when changing the amount of air supplied.

This step in the gas-to-useful heat process is often calculated as part of thermal 
efficiency, or is simply an assumed value in simpler computations.

Introduction

Heating appliances have long been a major consumer of energy in commercial and 
industrial buildings. Rising energy costs coupled with a concern for the environment has 
driven a demand to increase efficiencies of these appliances.  Determining which appliance 
is the most efficient to install has become a greater challenge as technologies continue to 
evolve. 

Heating with infrared technology is an excellent method to reduce energy costs. However, 
the fact that infrared technology is fundamentally different than traditional means of 
heating requires a special attention when evaluating an infrared appliance for its efficiency. 
There are several different efficiencies that can be utilized when comparing infrared 
heaters. Understanding how these efficiencies are derived and how they apply will aid in 
selecting the proper unit for an application.

Efficiency 

What you get out ÷ 
What you put in

Applicable Definitions 
 
AFUE (Annual Fuel Utilization Efficiency): A measure of seasonal efficiency of a 
heating appliance. It takes into account the cyclic on/off operation and associated energy 
losses of the heating unit as it responds to changes in the load, which in turn is affected by 
changes in weather and control system(s). 

Combustion: The rapid oxidation of fuel accompanied by the liberation of heat energy 
and light.

Efficiency: A mathematical ratio of two values used to determine a performance rating of 
a system; often symbolized by the Greek letter Eta h. Where 0 O h P 1.0 (Simply put, 
what you get out divided by what you put in).

Emissivity: The ratio of energy radiated by a particular material to energy radiated by 
a black body at the same temperature. It is a measure of a material’s ability to radiate 
absorbed energy. A true black body would have an ε = 1 while any real object would have 
ε < 1. Since emissivity is a ratio of two numbers it has no dimensional qualifiers (does not 
have units such as inch, pound, meter, gram, etc.).

Heat Transfer: Thermal energy that is transferred from one area to another by one of 
three modes of heat transfer: Conduction, Convection, and Radiation.  This is due to a 
differential in temperatures.

Steady State Efficiency (SSE): The measurement of how efficiently a heating appliance 
converts fuel to heat once the it has reached operating temperatures and is running at the 
maximum operational output. This does not account for the typical on and off cycle of an 
appliance as they maintain their desired temperature. 
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There are several other types of efficiencies that are currently in practice today. One of 
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is Annual Fuel Utilization Efficiency. This type of efficiency is not simply steady-state 
measurement, but rather a calculated model that assumes certain variables to estimate 
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pattern overlap. Even the most efficient radiant heaters my prove ineffective if applied 
improperly, resulting in poor pattern efficiency. 

     Thermal Efficiency 

Thermal efficiency is a measure of the total heat energy captured by an appliance which 
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the available heat energy is captured within the appliance, it can be emitted in three 
different forms; convection, conduction, and radiation. Every infrared heater is required 
to pass a minimum thermal efficiency rating. A well designed infrared heater maximizes 
the radiant output while minimizing the convection and conduction thermal movements. 
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Air is a poor absorber 
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Therefore, the majority of 
radiant heat energy leaving an 
infrared appliance is utilized in 
heating the intended load.
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2) Thermal transfer of the heat energy into the appliance.
3) Radiant energy leaving the appliance.
4) Distributing the radiant energy into a useful pattern.

Taking into account the efficiency of each step is crucial in understanding the overall 
effectiveness of an infrared heater. All of these efficiencies must be considered in aggregate 
because the output of each step is the input to the next item. This coincides with the first 
law of thermodynamics. A Detroit Radiant Products Company White Paper
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This White Paper presents the differences between efficiencies in terms of measuring the operational benefits of 
infrared heaters.  Data presented represents an in-depth analysis of industry practices and on-site testing at our 
approved laboratory.
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Summary 

Infrared heaters are often promoted using thermal efficiency.  While this is the current US Standard, 
European models test to both Thermal Efficiency and Radiant Efficiency.   When selecting a gas 
fired infrared heater, a single criterion should not be used. Due to the fundamental difference in 
how an infrared heater transfers heat energy to the thermal load, it is illogical to determine the total 
effectiveness of the unit simply based on thermal efficiencies. 

Frequently Asked Questions (FAQ’s)
 

Q: If an infrared heater has a high thermal efficiency, doesn’t that mean I will save  
 energy?

A:  Although thermal efficiency is an important factor of an infrared heating appliance, it alone 
does not account for the mechanism in which the appliance heats a building - Infrared energy. 
Limiting the analysis of an infrared heater to thermal efficiency only depicts how much energy 
the appliance has retained from leaving the flue. Exclusively, thermal efficiency does not 
demonstrate how much energy will be saved when evaluating an infrared heater.

Q: Where can I find the information for radiant efficiency, pattern efficiency, or the  
 AFUE rating for my infrared heater?

A:  The current standard for evaluating a gas fired infrared heating appliance only measures 
thermal efficiency. However, the industry as a whole recognizes the need to develop a more 
inclusive efficiency standard for infrared heaters. This is currently in process, and will likely 
parallel a method recently employed in Europe. Unfortunately, until an established method is 
drafted and standardized for the infrared industry, we must rely on good practices within the 
industry to ensure maximum energy efficiency.

Q: What is the best way to select an infrared heat for an application?
A:  When determining which heater is best for your application, many items need to be 

considered in aggregate. Factors such as the required heat load, minimum mounting 
requirements, expectations, burner design, heat exchanger construction, and reflector 
material all impact the total useful heat output of a radiant heater. A common misconception 
is that thermal efficiency is all that matters. The truth is that a well designed infrared heater 
employs many different features to maximize each step in the gas-to-useful heat output.

Q: Are there any studies demonstrating the efficiency of infrared heaters?
A:  YES! In fact, multiple studies have tracked the fuel savings of infrared heaters when compared 

to traditional heating methods. The average fuel savings measured with infrared heating is 
23%. In some instances, up to 50% have been realized. It is even recommended that when 
heating with infrared, a reduction of 15-20% of required MBH is permissible. 
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The Combustion Triangle 

The combustion process must 
have three items to create 
and sustain a flame: Fuel, 
Oxygen, and Heat. 

If anyone of these items are 
removed, the process will 
collapse, and combustion no 
longer occurs.

Consider all Efficiencies

Evaluating a gas fired radiant 
tube heater simply on thermal 
efficiency would be similar to 
budgeting your spending on 
your gross income instead of 
your net income. It does not 
encompass the entire process 
of a gas fired infrared heating 
appliance.




