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The question every technical audienge should ask about
“Beyond the Labe

Polymer-based insulalion malerials have been an accepled insulalion
choice in building facades and llal rools lor decades. This [ollows Lhe
principle of the seven layers of fire safety in buildings, where all safety
layers are considered, ignition sources are separated, and installations
are correctly detailed. The ultimate issue is the fire perfarmance of the

complete end-use system, not materials in isolation.

Most pcople assume a material's combustibility tells the whele story. It
doesn't, Fire performance is an emergent property of the complete
assembled system — insulation, protective layers, fixings, fire barriers,
and installation acting together — not a property ot any single componeant
cehsidered on its own. That distinction is the one that most often

goes unexamined.

This review examines seven of the most widely circulated claims about
combustible insulation, tests each against the standards and incident
investigations behind it, and separates the accurate core of each
slalemenl lrom lhe broader canclusion lypically allached Lo il



"Reaction to fire class" of a material is one input into fire safety — not the
verdict oniit.



Docs the combustibility ¢lass of a single material determine whether a
building is fire=safe?

Under EN 13501-1, construction materials are classed from Al to F, with each class
permitting greater flame spread and heat release. A1/A2 materials do not sustain
combustion; B-F materials can ignite and burn under the right exposure.

Euroclass Reaction to fire

A’ Non-comkustible: 1¢ contribution to fire

n? Ve-y liritad contrizutien to fire

B ComousUble; very limilad con.ribulion

C Comousl blg: lim led conlribu.ion

D Comoust’bla; madium contribut’ on

E Caomoust’ble; high contribution

F Fasily flammacle; no performance detarmined

The fire performance of a wall, roof, or floor is not a property of any single material. It
is a property of the complete assembly: the insulation, the protective layers around it,
the tixings, the tire-stopping details, and the ingtallation quality all interact. That is
precisely why full-scale, system-level testing is required” alohgside — and
independently of — the reaction-to-fire class of any one component. A combustible
insulation core inside a tested, certified, well-detailed assembly is a different
proposition frorm the same aterial left exposed.






Docs the combustibility of plastic foam insulation make its usc
inherently hazardous?

It is correct and uncontested that plastic-based foam insulation will ignite and sustain
cembustion when directly exposed to flame for a sufficient duration, However,
insulation in buildings is rarely exposed. In external insulaticn systems, insulated
roofing, and insulated cladding, the insulating material is enclosed by a protective
ceating, board, membrane, cladding layer, or fire stopping that restricts and limits

surface flame spread. Full-scale fire testing of insulated systems” confirms this.

Rescarch docs not support a blanket conclusion that plastic insulation automatically
causes uncontrolled fire to spread. It supports careful design; tested assemblies,
robust surface protection, fire breaks and compartments, ignition-source ¢control,

and maintenance-.



Docs a non-combustible insulation material inherently confer a fire-
resistance rating on the element it's installed in?

This conflates two separately regulated properties, Reaction to fire (EN 13501-1)
describes how a material behaves when directly exposed to fire: ignitability, flame
spread, heal release, and smoke. Fire resislance (EN 13501-2, lesled under EN 1384,
EN 1365, or ISO 834)" is a timc-bascd rating (for cxample, El 20) that applics only to a

complele, lesled assembly — never Lo a raw malerial in isolalion.

Some materials labelled "non-cembustible insulation" smoulder — and smouldering
is a form of dangerously slow combustion. "Based on reaction to fire performance,
mineral wool is typically classified as a non-combustible material and in Furgpean
standards it belengs to category Euroclass Al. However, mineral viool insulation
products contain organic material, which smoulders and generates heat at

temperaturas between 200°C and 500°C"™ .

The term "non-combustible insulation” cdoes not, by itselt, carry a fire-resistance
rating; that rating belongs 1o a specific tested construction product that includes the
insulation alongside its other layers and fixings. Saying a material "acts as a fire
barrier for 90 minutes" conflates reaction-to-fire with fire resistance — two
properties, two standards, two test methods.



Did the Grenfell Tower fire establish that combustible insulation alone
causes catastrophic fire to spread?

[t is accurate that Grenfell Tower's refurbished wall system combined PE-core
cladding panels with combustible insulation, consistent with the Grenfell Towsar
Inquiry's published lindings. However, Lhe Inquiry lound Lhal Lhe predominant cause
of the fire spreading was combustion of the PE core of the ACM panels — not

combustion of the insulation”.

The UK's Ministry of Heusing, Communities and Local Government (MHCLG) testing

and other research have shown that, had the insulation been non-combustible, the
resull would likely have been Llhe same — evidenl in a [ire incidenl al a high-rise
building in Valencia, Spain, on 22 February 2024.

The Grenfell Tower Inquiry report described a chain of interacting failures, not a single
cause: the cladding panel choice, the "stay put" directive, the specific insulation and
its behaviour, absent or inadequate cavity fire barriers, misrepresentation in product
testing and certification, failures in building-control review, and wider organisational
failures in risk assessment and management.



Docs non-combustible insulation producce Icss toxic smoke, making thosc
constructions inherently safer?

Combustion toxicity is a legitimate concern. The amount of toxic fumes generated
depends on several factors: the quantity of material burning, its configuraticn, the
proximity of other combustibles, and ventilation conditions. The ¢concentraticn of
smoke gases depends on the voluime of the compartments into which combustion
products accumulate.

In most cases, the bulk of the early-stage fire hazard comes from combustion of room

contents, occupant goods, and floor, wall, and ceiling decoration © — not construction
or insulation materials.

Smoke produclion is inherenl in any lire scenario. Assessing Lhe hazard posed by
burning a specific material requires comparing products with differing cormpositions,
burning behaviours, and environments — a task currently beyond the state of the art
in fire science, and further complicated by the fact that finished products, not raw
matcrials, are what actually burns.



Docs the need for flame retardants make combustible plastic-bascd
insulation inherently environmentally problematic?

Most plastic-based insulation materials include flame retardants to meet fire
classification requirements. Historically this often meant halegenated compounds;
some, such as HBCDD, have since been subslanlially reslricled under Lhe Slockholm
Convention on Persistent Organic Pollutants'' and largely superseded by other
chemislries, including polymeric and non-halogenaled farmulalions [hal vary by
product gencration and region.

The presence of a flame retardant does not, by itself, establish that a productis
environmentally or 1oxicolegically problematic. The impact depends on the speacific
compound, its persistence, its bioaccumulation potential, and its current regulatory
status, Lumping all flame retardants into a single hazardous category ighores
important differences — and the progress made in replacing legacy substances that

are now largely reslricled or disconlinued.



Docs combining photovoltaic pancls with combustible insulation constitute a
major, insulation=driven fire risk?

PV systems on roofs introduce new and complex fire safety considerations — but they
can be used in a tested roof system, in some cases protected by appropriate
membranes. A PV array creates a cavity hetween panel and roof that supports heat
feedback and heat build-up beneath the panel; the fire perfeormance of any roof
depends on its build-up and the presence of a mitigation layer.

In a peer-reviewed lire Technology study, Kristensen and Jomaas tested flat-roof
mock-ups with six PV panels and found fire spread beneath the PV array in all four

tests, but no self-sustained fire spread beyond the PV-covered area

Incidenl dala show mosl PV-relaled lires ariginale [rom eleclrical laulls, DC-side
connector failures, DC arc faults, and installation defects — poor cabling, faulty

mounting, or defective inverters — rather than from the insulation or substrate

beneath the panels.



Il your organisalion works wilh [ive performance, building envelopes,

or construction-product regulation, we'd like to hear from you. Get in
touch to discuss membership or technical collabaration with the Modern
Building Alliance.
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