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What is the K Factor of Insulation?
The K factor of insulation represents the material’s thermal conductivity or ability to conduct heat. Usually, insulation materials have a K Factor of less than one. The lower the K factor, the better the insulation. The textbook definition of the K factor is “The time rate of steady heat flow through a unit area of homogeneous material induced by a unit temperature gradient in a direction perpendicular to that unit area.”
Simplified, the K factor is the measure of heat that passes through one square foot of material that is one inch thick in an hour.
How Do I Calculate the K Factor of Insulation?
If R factor is unknown, the formula to calculate the K factor of insulation is:
K factor = BTU-in / hr – ft2 – °F
or
British Thermal Unit-Inch Per Square Foot Per Hour Per Fahrenheit Degree
If R factor is know, this easier formula can be used to calculate the K factor:
K factor = inches of thickness / R Factor
How is the K Factor of Insulation Reported?
K factors are reported at one or many mean temperatures. The mean temperature is the average of the sum of the hottest and coldest surface temperatures which the insulation material is exposed to.
Put more simply, the testing apparatus that determines the K factor of an insulation material places a sample of the material between two plates, hot & cold, and the average of the surface temperatures of those two plates equals the mean temperature. Here is an example of an insulation material’s K factor report:
Notice that as the mean temperature rises, so does the K factor. It’s important to observe the K factor & mean temperature when comparing insulation.
What is the C Factor of Insulation?
The C factor stands for Thermal Conductance Factor. The C factor, like the K factor, is a rate of heat transfer through a material. The lower the C factor, the better the insulating properties of the material. It is the quantity of heat that passes through a foot of insulation material.
The C factor is dependent upon the thickness of the insulation. The thicker the insulation is, the lower the C factor will be and thus the better the material will be at insulating. This is one of the main differences between the K factor and C factor, because generally the thickness of an insulation material will not affect its K factor.
How Do I Calculate the C Factor of Insulation?
If the K factor is unknown, the formula to calculate the C factor of insulation is:
BTU/(hr·ft°F)
or
Btus/hour per square foot per degree F of temperature difference
If the K factor is known, this easier formula can be used:
C factor = K factor / inches of thickness
What is the R Factor of Insulation?
The R factor pulls together all of the information of the other factors and makes it easy to judge the effectiveness of insulating material. The R factor of insulation can be found most easily of the insulation factors discussed, and it is the most popular indicator of a material’s insulator properties. Generally it is listed on an insulation material’s label. The R factor stands for thermal resistance. The higher the R factor, the better the insulation.
The textbook definition for R Factor is: the quantity determined by the temperature difference, at steady state, between two defined surfaces of a material or construction that induces a unit heat flow through a unit area.
To simplify, the R factor is a variable value that measures the ability of a material to block heat rather than radiate it. The variable is the C factor, which is dependent upon the thickness of the material. It is the opposition to the flow of heat energy.
How Do I Calculate the R Factor of Insulation?
There are a few formulas to calculate the R factor of insulation, depending on if your K factor and C factor are known. If they are unknown, you can use this formula:
h·ft²·°F/Btu
or
degrees F times square feet of area times hours of time per Btus of heat flow
If your K factor and C factor are known, you can use these formulas which may be easier to use:
R-factor = 1 / C-factor
or
R-factor = thickness in inches / K-factor
Keep in mind that these factors for insulation are specific to the materials being measured. For instance, if you take two pieces of batting that are rated at R 11 and put them together, you won’t get R 22 coverage. Understanding the ins and outs of the factors that help describe how effective insulation material is will go a long way to helping make the buying process easier.

