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History

Polyisocyanurate (PIR), the basis of rigid insulation boards, is a material that was invented in 1937 and has been
used as an insulation material ever since. Compared to traditional insulation materials PIR rigid insulation boards
offer more advantages over other traditional insulation materials.

WHAT IS PIR/PUR?

HIGH DENSITY POLYISOCYANURATE INSULATION
Polyisocyanurate (also known as polyiso or PIR) is essentially an improvement on polyurethane (PUR).
The proportion of methylene diphenyl diisocyanate (MDI) is higher than for PUR and instead of a polyether polyol,
a polyester derived polyol is used in the reaction. Catalysts and additives used in PIR formulations also differ from
those used in PUR. Advantages of polyisocyanurate over polyurethane are...


Higher R-value per inch of thickness



Greater stiffness and dimensional stability



Better compressive strength



Superior performance in fire tests



Moisture Resistance



Unaffected by commonly used construction adhesives and solvents



Building Code Conformance

Rigid polyurethane (PUR) and polyisocyanurate (PIR) insulation products are highly effective, lightweight and
many have the ability to bond to most materials. Their excellent thermal conductivity and high strength to weight
ratio, combined with great manufacturing versatility provides a range of products. As a result, PIR/PUR insulation
products are the natural choice for most construction insulation applications.
Durability

Wide experience, supported by accelerated laboratory tests have proved time and time again that PIR rigid
insulation boards are amongst the most durable construction products. They will not rot, shrink, absorb moisture,
or decay as some fibre board or organic insulation materials may and so they will deliver design insulation values
throughout the full life of the building.
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For The Enthusiastic Chemist

Rigid PUR insulation products are made by reacting a liquid polyol component with a liquid polymeric isocyanate,
Methylene Diphenyl di-Isocyanate (MDI), component in the presence of a blowing agent and other additives. The
mixed components then react exothermally to form a rigid thermosetting polymer and since the blowing agent
evaporates during this exothermic reaction a rigid closed cell low density insulation product is created. Excellent
insulation is achieved because the gas trapped within the closed cell structure has a very low thermal conductivity
and there is minimal heat conduction through the solid cell walls due to the low density, where approximately 97%
of the volume of the foam is trapped gas.
Rigid PIR differs from PUR in that it is produced using an excess of the MDI component. In the presence of an
appropriate catalyst the excess MDI reacts with itself to form isocyanurate which is characterised by greater heat
stability. The resultant PIR insulation products exhibit increased fire performance and reduced combustibility and
higher working temperature limits compared to PUR and when incorporated into building products, can meet
some of the most demanding fire performance requirements such as those currently stipulated for some
applications by the insurance industry.
Thermoset vs Thermoplastic

Foam plastic insulations are either thermoplastic or thermoset materials. PIR insulation products are thermoset,
which means that once manufactured, they are rigid, will not soften or melt and remain strong, even at elevated
temperatures. They can withstand elevated temperatures without losing their insulating power.
Extruded polystyrene is a thermoplastic material which softens at 165°F and melts in the 200°F to 210°F range.
Affects by Other Construction Materials

Extruded polystyrene can be attacked by many petroleum based solvents in adhesives, paints, stains, water
repellent and preservative coatings, and in bituminous waterproofing. Solvents should be allowed to evaporate
before touching the foam. As many contractors have discovered, the application of these common construction
materials causes the extruded polystyrene to dissolve. This problem is solved by using PIR insulation. It is not
affected by these materials and therefore offers a level of comfort that the insulation value you purchase today will
remain in place year after year.
Effects of Ultra Violet Light

Ultraviolet light degrades extruded polystyrene. When installed on the job and left exposed to the rays of the sun,
the surface of extruded polystyrene becomes yellow and dusty. In these cases, you can take a brush and dust the
insulation value right off the extruded polystyrene board.
The faces on PIR insulation protect the foam core from UV degradation.
Acoustic Performance

PIR has a high sound-absorption value. Transference of sound is kept to a minimum, giving the ability to both
contain and block noise.
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Thermal Performance

In roof applications, permeable facers are preferred and the average thickness of foam used is 50mm (2 inches).
At this thickness, the advantage in thermal performance of PIR over Extruded polystyrene is approximately 30%.
Thermal Performance of PIR over fibrous blankets is over 80%. This benefit produces meaningful savings in
energy consumption as well as installation costs.
Thermal Conductivity

 W/mK

R-value 2.5 m2K/W
Uvalue 0.4 W/m2K

PIR (Polyisocyanurate)

0.022

55mm

PUR (Polyurethane)

0.033

83mm

Expanded Polystyrene EPS

0.036

90mm

Extruded Polystyrene XPS

0.028

70mm

Fiberglass

0.040

100mm

Mineral wool

0.040

100mm

Plywood

0.170

425mm

Light Weight Concrete Block

0.220

550m

Brick

0.410

1.02m

Insulation Material

These are the estimated performance of products that are newly installed. Performance is degraded over time
when the thickness is reduced by gassing off from certain insulation materials resulting in lower operating
thickness. In tropical weather where humidity is high, condensation build up within the insulation material itself is
detrimental to thermal performance. Insulation material that does not absorb water remains a superior benefit
when selecting insulation products.
Does Moisture Matter?

Due to having a closed cell structure, PIR is a hydrophobic product meaning water absorption is negligible. This allows
the thermal performance and integrity of the product to be retained regardless of water exposure.
Moisture can be present in a wall or roof system as liquid water or water vapour. These 2 distinct and separate
phases of water that can behave very differently.
In a tropical climate with high humidity levels, the real enemy of insulation performance is water vapour. If water
vapour passes into and condenses in an insulation, the overall thermal performance will decrease. If this happens
and the dew point temperature is reached, water will condense inside the cells reducing the insulation value.
What was initially a rigid insulation may also lose its rigidity when exposed.
The real measure of a material's resistance to water vapour is through testing the product via ASTM E96, a
measure of water vapour transmission. This method produces permeance ratings, or perms.
Typically, Xtratherm FR/ALU foil faced sheathings have perm ratings of less than 0.03, (water vapour
transmission = 0.0 g/hr.m2 for PIR of panel 50mm thick).
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Self-Extinguishable

With fire performance being an important selection consideration for many projects, Xtratherm was committed to
using the highest fire-rated core. PIR has a class 1 fire rating and will self-extinguish as soon as the cause of the
fire is removed. PIR insulation is manufactured through an irreversible chemical reaction, this means it cannot
melt.
Xtratherm meets the strict standard of both FM Class 1 Approvals (FM 4450/4470), UL 1256, and CAN/ULC
S126M
Watch this Video!
http://www.youtube.com/watch?v=7KU4rj8BBx4&feature=youtube_gdata

For more information on Xtratherm PIR Rigid Insulation,
Contact
Pauline Wong 012 2313905
email
pauline@misb.com.my; enquiry@misb.com.my;
Mudahjuta Industries Sdn Bhd
3A, Jalan Telawi 5, Bangsar Baru, 59100 Kuala Lumpur, Wilayah Persekutuan, Malaysia
Tel +603 22841019 Fax +603 22842339
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