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BUILDING SYSTEMS USING STEEL FACED COMPOSITE PANELS WITH CELLULAR RIGID 
POLYURETHANE (PUR*) CORES : FIRE PERFORMANCE 
 
Building envelopes and stand-alone cold stores 

These panel systems have been successfully used world-wide in construction, particularly for building 
envelopes and stand-alone cold store fabrication for the past 30 years with an unblemished record.  The 
prime advantage for their use in these applications is that they allow a high degree of prefabrication, low 
assembly costs, considerable reusability and also provide excellent thermal insulation.  In addition, these 
composite panel systems have been shown to give a good fire performance in several full-scale fire tests 
(references 1, 2, 3 and 4). 

The test details and conclusions from the initial large-scale tests carried out by the Fire Research Station 
(now BRE) in co-operation with the Fire Offices Committee of the Tariff Insurance companies (the pre-
cursor of today’s Loss Prevention Council (LPC)) in 1969 have been reported in reference 1.  Moreover, 
these conclusions were also summarised by the director of the Fire Research Station in his 1969 Annual 
Report (reference 5): 
 

• “Fire did not spread in the foam core” 
• “There was no undue production of smoke within the building from the decomposition of 

the foam in the panels, nor were the levels of toxic products liberated within the fire area 
such as to create any additional hazard.” [compared to the mineral wool insulated control 
building] 

 
As indicated above, in the 30 years of actual use these conclusions have never been challenged. 
 
The one-step process.  The products are produced in a single step whereby all the panel components are 
bonded together at the same time as creating the foam.  This ensures a greater degree of security as all the 
performance characteristics can be standardised and closely controlled in the factory.   
 
 
*  The term PUR includes polyisocyanurate products 
 
The voice of the PUR industry in the UK 
 
This is vital and causes these composite polyurethane panel systems, used primarily for building envelopes, 
to be often referred to correctly as engineered panels (which may be as long as 22 metres), because the 30 
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year experience has shown it necessary to control the design of the whole envelope system because of the 
complex interactions which occur between the panel components, the joints and the fixings to the 
steel supporting structure.  Accordingly, their behaviour in fire can only be assessed from large-scale 
tests.  This is well understood by polyurethane building envelope panel system producers.  Moreover 
companies involved in providing these building envelope panel systems have the skills to design systems 
with proven acceptable performance. 
 
As a result, Insurers Factory Mutual and LPC have been heavily involved for many years in assessing the 
acceptability of such composite panel systems in all applications and have well developed and proven 
large-scale fire test procedures which polyurethane cored panel systems have not only satisfied in 
the past but which continue with improving performance to satisfy today with products that can 
give a fire resistance (integrity) rating of up to four hours as measured by BS 476: Part 22).  Several 
Member Companies products are fully approved by Factory Mutual and the LPC. 
 
Accordingly, it cannot be over-emphasised that there is no reason for either Regulators, Fire Authorities, 
Insurers, Architects, Specifiers, and Users in general to be apprehensive regarding the use of approved 
polyurethane cored panel systems in construction provided these are properly incorporated in accordance 
with the current Building Regulations and Local Rules of Member States of the EU.  Moreover, the use of 
these panel systems has been established for some time in construction and they are now established on a 
world-wide basis and therefore for those knowledgeable concerning these products and their proper use, 
their acceptability is not in doubt.   
 
UK Approved Document B: Appendix F 
 
Specifiers will appreciate, as does the LPC in its Design Guide to the Fire Protection of Buildings (reference 
6) and the UK Approved Document B (reference 7), that the special (greater) fire risks involved in food 
processing factories necessitate special and separate consideration being given to products intended for 
the use in these factories as interior partitions and accordingly, this subject is treated quite appropriately 
as a separate risk category next in this document.  The Appendix F of Approved Document B refers to 
internal partitions but unfortunately does not make it clear that many of the remarks of a general 
nature made in this Appendix do not apply to product systems with the well proven history as used 
in building envelopes and stand-alone cold stores and as a result the DETR have been asked to 
remove this confusion in a subsequent edition.  Moreover, this appendix also refers to the IACSC 
Guide which, whilst it has many useful comments with regard to minimising the incidence of fire in 
food processing factories, often misleads by incorrectly implying a similar performance for both 
polyurethane and polystyrene cored panel systems. 
 
Food processing factory partitions 
 
In the last few years, two series of events have appeared to put polyurethane cored composite panel 
systems unjustifiably in a negative light.  The first has been a series of fires in the UK in food processing 
factories (a relatively new application for composite panel systems) which in nearly all cases, as 
documented in the Loss Prevention Council's (LPC) RC25 publication, used composite panel systems with 
polystyrene cores.  This series of fires involving internal structures prompted the UK Loss Prevention 
Council (the Technical Advisors to the UK Insurers) to issue LPS 1208 (reference 8) which prescribed the 
fire performance requirements needed for internal partitions of these factories and if followed would 
therefore eliminate the panel systems identified by LPC as giving premature (about 2 minutes) delamination 
(loss of integrity).  Such panel systems were often used as "free-standing" structures which exacerbated this 
poor performance.  BRUFMA and EPIC members have co-operated with the LPC and as a result the 
superior performance in fire resistance terms, as determined by BS 476: Part 22 (reference 9), of 
polyurethane foam cored panels has been significantly improved so that some products are able to achieve 
a four hour (integrity) fire rating compared with those which have traditionally been used and accepted for 
building envelopes during the last 30 years, which were initially accepted with a 15 minute resistance rating.  
This is of particular significance since the fire risk level in food processing factories is universally recognised 
as being greater than that associated with building envelopes or stand alone cold stores. 
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Accordingly BRUFMA and EPIC members do not, and have never, recommended panel constructions and 
their supporting frameworks which allow for the panels to rapidly lose their integrity in the manner 
complained of by LPC in RC25. 
 
The second event has been the appearance in the Trade Press of a few articles suggesting, misguidedly, an 
unsafe fire performance for steel faced panel systems involving polyurethane combustible cores, for 
example the Eurisol sponsored article by Dr Cooke (reference 10) and the TCNDC (reference 11).  In 
practical terms these cores are either polystyrene foam or polyurethane/polyisocyanurate foam insulating 
materials which have a number of common features.  They provide thermally efficient insulants with a high 
stiffness to weight ratio and high compression strength.  As a result, they are lightweight, and due to their 
closed cell nature are not easily penetrated by water.  They can thus provide panels that can be rendered 
easily biologically "clean".  On this basis they are readily attractive as interior panel products for the 
construction of food processing factories.  Accordingly, in this new industry, they have also become the 
products of choice. 
 
There are two differences relating to the performance of these panels concerning the nature of these core 
materials, namely: 
 
1. Polyurethane is a thermosetting material which, as such, when subjected to heat, merely slowly 

chars and pyrolyses without softening or melting or producing flaming droplets. 
 
2. At the same thickness, the thermal efficiency of a polyurethane core is higher than that exhibited by 

polystyrene which in turn is higher than mineral wool.  
 
IACSC Guide (reference 12).  In spite of the need to have a higher performance for the high risk partitions in 
food processing factories, users should be aware that the test recommended in reference 13, for evaluating 
polystyrene cored panel systems is agreed by fire experts (LPC, reference 6) to be significantly less severe 
than the insurance tests used for evaluating panel systems for their less risky traditional uses in building 
envelopes and stand alone cold stores.  In response to this situation, under pressure from the insurance 
industry, LPC are now proposing a risk-based fire test evaluation procedure in an attempt to address 
properly the perceived risks as distinct from having several different assessment procedures present in the 
market. 
 
The two step process.  Although by far the majority of polyurethane products are produced by the one-step 
process, the two-step process is used to a minor extent for the production of all the other significant 
insulation panel products.  Here, a pre-prepared insulating core, which is usually obtained externally (the 
first step), has faces bonded to it to form the panels (in a second step).  Control of the final performance 
now depends on ensuring that both steps are tightly controlled which is inherently more difficult. 
 
Although this is the only process for polystyrene panels which are almost entirely used in food processing 
factories, this two-step process can be also used with bought in polyurethane and polyisocyanurate cores, 
which then generate products that are offered to the market by these "two step" producers. 
 
 
 
Fire testing 
 
It has been pointed out earlier that the 30 year successful application of polyurethane cored panels, made 
mainly by the one-step process, into building systems used for building envelopes and stand-alone cold 
stores has been based, since the original acceptance of large-scale tests (reference 1), on sound, well-
proven insulation insurance test procedures such as FM and the LPS 1181 test (reference 14).   
 
By contrast, ISO/TC92/SC1/WG7 has produced two draft standards in response to the failures 
identified in food processing factory panel systems which purport to test the behaviour of all 
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composite products although no proof has yet been offered that either of these procedures or the 
results obtained from them correlate with the known acceptable performance in practice, as 
assessed by the established insurance large-scale tests.  Such ISO tests and the results from them 
must therefore stand the test of time and until this has occurred they should not be accorded undue 
recognition.  Moreover, BRUFMA deplores the misleading use for marketing purposes from time to 
time of data obtained on incorrectly designed panel systems in unrealistic, unproven so called 
"tests" which are claimed unjustifiable to have practical relevance. 
 
Fire performance 
 
BRUFMA fully supports the Loss Prevention Council approach given section 7.2 of the LPC Design Guide 
(reference 6) as a solution to the "Food factory problem" with products judged by performance only and not 
prejudged by a knowledge of the components. 
 
Moreover, BRUFMA/EPIC members do supply polyurethane cored composite panel systems with the 
required levels of performance for application in building envelopes, stand-alone cold stores and food 
processing factories. 
 
For any further information contact should be made in the first instance with the Chief Executive of 
BRUFMA, Mr G W Ball, at: 
 
2nd Floor, Portland Tower 
Portland Street 
Manchester    M1 3LF 
 
Tel : 0161 236 7575 
Fax : 0161 236 9292 
e-mail: gwball@brufma.co.uk 
 
 
References 
 
1 Fire performance data for polyurethane cellular plastics (G.W. Ball, L.S. Ball, M.G. Walker and 

W.J. Wilson.  Journal of Cellular Plastics, Vol. 7, No. 5 Sept/Oct 1971 [pp241-264]) 
 
2 Special investigation made on 3rd April 1974 for Messrs. H H Robertson (UK) Ltd, Ellesmere Port 

(report No. WFRC 15232, Warrington FRC, May 1974) 
 
3 Brandschutz : Verhalten von Stahl-PUR-Sandwichelementen im Naturbrandversuch (Dipl. Holzwirt 

P. Jagfeld.  IFBS Info, Industrieverband zur Forderung des Bauens mit Stahlblech, 1988) 
 
4 Fire performance for PUR Steel Sandwich Panels used for Facades (Ch. Hildebrand, B Cope, 

E J Levio, F H Prager, 1995) 
 
5 Annual Report of the Director, UK Joint Fire Research Organisation (now Building Research 

Establishment), pp 80-81, 1969 
 
6 The LPC Design Guide for the Fire Protection of Buildings, Fire Protection Association, 2000 
 
7 UK Building Regulations, Approved Document B , February 2000 
 
8 Loss Prevention Standard.  Fire performance requirements for metal-faced fire-resisting panels 

LPS 1208: Issue 1 (July 1995) [now superseded by reference 6] 
 
9 British Standard BS 476.  Fire tests on building materials and structures.  Part 22 Methods for 

determination of the fire resistance of non-loadbearing elements of construction (1987) 



   

 
5 

 
10 Fire Engineers Journal, Volume 61, No. 210, pp 31-36, January 2001  
 
11 Reducing Fire Insurance Losses – Scapegoating plastics won’t help (Hastings, P.), Temperature 

Controlled Storage and Distribution,  July 2002 
 
12 Guidelines for the Design, specification, construction, maintenance and fire management of 

insulated envelopes for temperature controlled environments, International Association of Cold 
Storage Contractors (European Division), 1999 

 
13 Roofing, Cladding and Insulation, pp16-18, January 2001 
 
14 Loss Prevention Standard.  Requirements and tests for LPCB approval of wall and ceiling 

products and composite cladding products  LPS 1181: Issue 3, August 1999 
 


