How insulation works: The science I{”ﬂ”f’”ﬂ"ﬂ"ﬂ”

Fact: Heat always moves from areas of high temperature to areas of lower temperature.

UNINSULATED WELL INSULATED

In winter heat from inside a building will try to escape, leaving the Insulation is crucial for keeping the temperature inside a building
space feeling cold, and the reverse will happen in summer. constant throughout the year. It does this by limiting heat flow
through conduction, and radiation:
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The transfer of heat by direct To reduce conduction, insulation should have a very small amount of solid .
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contact, for example through the material in relation to void (there are a few exceptions). The solid material '
4 c000e different materials in a building’s should also consist of thin connecting walls, or discontinuous fibres. '
exterior wall. .
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The rising motion of warmer To reduce convection, insulation should contain small air pockets within
gases or liquids, such as the which air movement is minimised.

heat that rises from radiators.
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The transfer of energy from a ‘hot’ Radiation is stopped when heat is absorbed into the surface of a material.
surface to a ‘cold’ surface through However, the temperature of the material will then rise and emit its own
air or a vacuum, such as the heat radiant energy. For higher resistance to radiated heat loss, ‘low emissivity’

we feel from the sun. surfaces (e.g., metallic foil faced finish) can be added to insulation.
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Key terminology:

LAMBDA VALUE (A) (OR K-VALUE) EEETEETTTrrere

How much heat a material DISCONTINUOUS FIBRES
allows to flow through it -
its ‘thermal conductivity”.
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The lower the lambda value, the less
heat will flow through the material.

Unit: W/ mK

OPTIONAL REFLECTIVE SMALL VOIDS WITH
FOIL FACING MINIMAL CONVECTION

A HIGH RATIO OF VOID
TO SOLID MATERIAL
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Knauf insulation’s glass mineral wool insulation
products reach thermal conductivity as low as
0,030 W/ mK.

Mineral wool insulation
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R-VALUE U-VALUE PSI-VALUE

A material’s ability to resist the The rate of conductive heat loss The rate of conductive heat loss
transfer of heat - of a building element - through junctions, such as where
its ‘thermal resistance’. its ‘thermal transmittance’. a window interrupts a wall.
R-value is specific to a given thickness The lower the U-value, the less heat The lower the Psi-value, the less heat
of material. The higher the R-value, is transferred through the element. is transferred through the junction.

the higher the thermal resistance.

Unit: m?K/W Unit: W/ m?K Unit: W/ mK

A material’'s Lambda and R-values are determined under laboratory conditions and are good indicators of its
potential thermal performance. However, factors like the material’s long-term durability and the quality of
installation can affect how well it actually performs in the real world.
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Mineral wool insulation is the ideal choice for buildings that perform as designed.
To learn more about insulation’s essential role in achieving energy efficiency and thermal comfort,

visit knaufinsulation.com/better-energy-efficiency
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https://www.knaufinsulation.com/what-we-do/better-buildings/better-energy-efficiency

