Hambleside Danelaw
Rooflights

LOW CARBON DAYLIGHT SOLUTIONS

About this manual

Introduction

This manual is intended for those who are involved in

Using data from physical testing by the National
Physical Laboratory, IFT Rosenheim, Germany and
other authoritative test houses, and using recognised
modelling techniques, Hambleside Danelaw have
developed software to accurately predict the
transmission characteristics of most permutations of

The purpose of this manual is to help the reader gain
of daylight and the considerations required when

metal building design.
Each section has been developed with the purpose
of cross referencing other sections so the reader
gains a full and clear understanding of the subject
matter. Throughout the content we have added

extensive range of low carbon daylighting solutions

Whatever the principal daylighting design
consideration there is a Zenon solution to match

and highlighted when cross referencing would be
technical team can provide bespoke calculations.

Additional information
the information displayed on our website
www.hambleside-danelaw.co.uk with the option of
viewing and downloading each section separately.
Hambleside Danelaw Ltd makes no claims,
promises, or guarantees about the absolute
accuracy, completeness, or adequacy of the data
provided and expressly disclaims liability for errors
and omissions. Hambleside Danelaw Ltd may make
changes to information at any time to add, update,
or correct information provided.

Follow us...

Welcome to Zenon®
Hambleside Danelaw have
been manufacturing rooflight
solutions in the UK for 40
years. We are market leaders
in developing environmentally
conscious solutions to improve
building energy performance
and reduce the carbon footprint
through the efficient and
effective use of natural daylight.
Our in-plane Glass Reinforced
Polyester [GRP] rooflights for
the metal building envelope
have been installed on projects
such as B&Q, Wickes and Tesco
to name just a few.
Passing the test
Our BBA certified range
of Zenon rooflights are
manufactured and CE
marked in accordance with
UK Annex BS EN1013:2012
+ A1:2014 to match all
typical metal, aluminium and
fibre cement profiles. We
take our responsibility as a
manufacturer very seriously
and therefore all our products
are rigorously tested to ensure
compliance with regulations
and best practice, such as fire
and non-fragility. Our UK GRP
production facility is BS EN ISO
9001:2008 quality certified and
operates using a renewable
energy source.
Setting the standard
We are committed to a
continuous carbon reduction
programme, having achieved a
78% reduction in the last 5 years.

We confidently quote light,
thermal and solar transmission
values to help our clients
specify the most appropriate
rooflight system for their
building.
Leading the way
We have developed some
unique products within our
range, designed specifically
to overcome specification
issues. The solutions include
our unique Zenon Insulator
core which delivers improved
light transmission, along with
a more natural and enhanced
diffusion of natural daylight.
Lowering carbon
The Zenon Evolution range
provides a stronger rooflight
whilst using less resin in
production therefore making
it the only low carbon in-plane
rooflight option available on
the market.
Lighting the way
Hambleside Danelaw are long
standing members of the
National Association of Rooflight
Manufacturers (NARM). This
organisation endorses and
upholds product, manufacturing
and design standards in order
to act as an unbiased provider
of information for designers and
specifiers. Further details about
compliance and the benefits of
natural daylight are available on
their website: www.narm.org.uk.
Zenon Pro and Zenon Evolution
are registered trademarks.
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Rooflights and building excellence
Rooflights play a vital role in
the modern building, but far
too often they are overlooked
or not fully taken into account
and used as an afterthought.
Rooflights are the common link
to many aspects of building
design and can help the
designer, the building owner
and the occupier to achieve
a truly sustainable, energy
efficient and enjoyable place
to work and live in. Correct
rooflight design at the outset
of the building concept can
have dramatic effects on all
aspects of the building from
the owners potential asset
value to the well-being and
productivity of the occupants.
Rooflights are generally
regarded as the most simple
and cost effective means of
introducing natural daylighting
into the building envelope, and
can provide up to three times
as much light as conventional
windows located in walls.
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Rooflights interact with many aspects of building design

Rooflight design
It is now no longer acceptable
just to think in terms of
a simple rooflight area
percentage to ensure that the
building achieves the right
amount of daylight. Frequently
it has just been assumed that
all that has to be specified is
a rooflight area of between
10% and 15% and the building
will be well day-lit. However
with buildings now requiring
Energy Modelling and Energy
Performance Certificates, the
tools for designing daylight

requirements are becoming
even more sophisticated. It is
therefore vital that rooflights
are specified correctly right at
the outset.
For any building, there is an
optimum target percentage
of rooflights which will deliver
the optimum level of natural
daylight into the building,
making the maximum saving
in energy usage and costs.
Beyond that point, solar
gain can add to the energy
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consumption if powered
cooling systems become
necessary.
For example it is now no longer
satisfactory just to state daylight
factors for a room, as climate
based daylight modelling
should be used to assess the
correct daylight requirement.
This type of modelling takes
into account the dynamic
meteorological data that is
now available. Indeed the
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Government, as recently as
December 2014, published a
benchmark document on the
requirements for new schools
to be modelled using a Climatic
Based Daylight Model System.
This requirement will spread
to all types of building in
the near future. With many
Local Authorities insisting
on a BREEAM assessment
before they will give planning
permission, it is vital to obtain
the correct rooflight design,
distribution and product type.
Using Hambleside Danelaw
Zenon low carbon rooflights
is a good example of correct
product choice because of
their unique Zenon Insulator
core and very low embodied
carbon that can have a
significant effect on the
BREEAM assessment.
Hambleside Danelaw
Here at Hambleside Danelaw
we take the environment and
our clients’ requirements very
seriously.
We know that our clients
need to have buildings to
meet the stringent regulation
requirements that will continue
to tighten, or even a desire to
surpass them.
We know that achieving a
BREEAM rating of ‘Excellent’
as opposed to ‘Very Good’ can
make a huge difference to the
developer who is trying to let
an industrial warehouse to a
prospective client.

Zenon Evolution used on a 2000m sq distribution centre

We know that having a
building that is well day lit
will improve the efficiency,
productivity and reduce the
absenteeism of the occupants
that have to work in these
buildings.
We know that in the current
age of building design, with
good air-tightness and low
U-values, that lowering the
use of artificial lighting is the
best way the building owner
can lower the energy costs
associated with running the
building.
At Hambleside Danelaw we
also ensure that our rooflights
are environmentally friendly
and sustainable. We have
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invested substantially in
the development of new
Low Carbon products - the
Zenon Evolution rooflight
range and Zenon Insulator.
In addition we have ensured
that our production facilities
are substantially more
environmentally friendly than
ever before.
So when thinking about the
design of a modern building
it is vital that rooflights are
treated as an essential design
consideration right at the
start. That’s where we can
help - delivering the right
specification for the project in
conjunction with the building
owner, the designer or the
consultant to help achieve a
truly first class building.

Environmental statement
In accordance with our
ISO 14001 registration, the
company is committed to an
environmental policy that will
minimise, as far as is possible,
any detrimental effect to the
environment, which may arise
as a result of its production
process.
All of our products are
designed to minimise
environmental impact and, our
trained workforce ensure that
waste in production is kept as
low as possible. Where waste
is produced, it is disposed
of in accordance with the
waste hierarchy and is only
handled by registered waste
management organisations in
accordance with all current EU
legislation.
Wherever practical the
company’s products are
designed to include as much
recycled content as possible
and to be recyclable after their
useful life.
The company continues
to explore all possibilities
to ensure that it takes all
reasonable steps to protect
the environment.
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Natural daylight
The provision of natural
daylight within the built
environment can deliver
genuine, positive benefits
to the finished construction;
benefits that can enhance the
financial and environmental
performance of the building
in service, benefits that
can improve the internal
environment and make it a
better, more pleasant place to
be. Benefits that can make a
real, measurable contribution
to the Government’s original
target of project carbon
neutrality for non-domestic
buildings by 2019.
People positive
Natural daylight is our most
abundant and accessible
natural resource. It sustains
and supports the vast majority
of life on Earth and is critical
to our wellbeing. On the most
fundamental of levels, natural
daylight is the natural state
for human beings. It is the
environment in which we have
evolved and in which we are at
our most comfortable.

It is now recognised that our
bodies use light as a nutrient
for metabolic processes similar
to food and water, and for
the production of vitamin D,
essential to absorb calcium
and phosphorus from our diet
for healthy bones.
Natural daylight is associated
with a whole range of positive
effects on building occupants,
from increased productivity
and mental alertness to an
improvement in general
health. There is also anecdotal
evidence of improved recovery
times among patients in
hospitals where the levels of
natural daylight have been
increased.
The Health and Safety
Executive, in their guidance
document HSG38 - Lighting at
Work, recognise its importance
in the comment:

“Most people prefer to work in
natural daylight; therefore, it is
important to make full use of it.”
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The Workplace (Health, Safety
and Welfare) Regulations 1992
state:

“Every workplace shall

have suitable and sufficient
lighting which shall, so far as is
reasonably practicable, be by
natural light.”

As a purely commercial,
project cost consideration, it’s
completely free of charge.
All of which would point to
natural daylight being the
obvious principal consideration
for the design of any building
in which human beings are
expected to spend any
significant amount of time.
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Daylight delivery
Rooflights are generally
regarded as the most simple,
cost effective means of
introducing natural daylighting
into the building envelope.
Positioned within the
roofscape, they are generally
orientated horizontally to
conduct the maximum amount
of light into the interior and
can provide up to three times
as much light as conventional
windows located in walls,
helping the building to
more readily comply with
the Building Regulations
and improving the internal
environment for the occupants.
Zenon rooflights manufactured
from Glass Reinforced Plastic,
or Glass Reinforced Polyester
(GRP) due to their composition,
are translucent and naturally
diffusing, making more
efficient use of the available
natural daylight and delivering
better light distribution
into the building than more
transparent alternatives. This
reduces defined areas of
excessive light and shade – or
glare – within the building and
improves the internal spread of
the natural daylight, allowing
the building owner or operator
to derive the maximum use
from the available natural light
and reduce the dependency
on energy consuming artificial
lighting systems.
This is just one reason GRP is
the first choice for large floor
area metal buildings and is
extensively used for industrial,
commercial and leisure
projects.

West Ham United training ground with 33% rooflights

Finding the balance
It is not always possible, or
practical, to maximise the
amount of natural daylight into
any given building, and good
daylight is not always available.
This invariably means that the
lighting strategy for a building
design will usually include a
mix of natural daylight and
artificial light.
Artificial light comes a pretty
poor second in terms of the
effects it has on building
occupants and the building
itself. The Health and Safety
Executive have linked it with
headaches, eye strain, fatigue
- and even stress.
The power required to run
artificial lighting systems
means an increase in energy
usage, costs and carbon
emissions. That contributes
to a bigger carbon footprint
for the overall project and
threatens the project’s ability to
deliver reduced emissions and
achieve the target of overall
carbon neutrality.
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In a well-insulated building,
particularly in a large one, the
biggest single energy saving
gain nowadays can be made
from saving artificial lighting
energy. This single element can
make a far greater contribution
to energy conservation than
building heat retention.
Increased use of artificial
lighting systems impacts on
the cost efficiency of running
the building, which can have an
adverse effect on the building
owner’s Asset Value rating.
But if an artificial lighting
system must be used, the
efficiency of the lighting of a
building can be significantly
improved by using fully
automated light control
systems. This maintains the
required light levels with
the minimum contribution
from additional artificial
light. Without this, the most
common scenario is for all of
the lights to be switched on
and left on throughout the
working day.

Too much of a good thing?
While considering the
daylighting plan of any
building, particularly relatively
lightweight buildings such
as those with a metal clad
envelopes, designers need
to remain aware of the
potential for overheating
caused by excessive solar gain
where there is no adequate
ventilation strategy, or where
there are significant heat gains
due to internal processes.
For any building, there is an
optimum target percentage
of rooflights which will deliver
the optimum level of natural
daylight into the building,
making the optimum saving
in energy usage and costs.
Beyond that point, solar
gain can add to the energy
consumption if powered
cooling systems become
necessary. In high internal
volume industrial buildings,
the most appropriate, but
uncontrolled action, to counter
overheating in the building
will often be to increase the
ventilation by opening doors.
The ‘g-value’ is a measure
of the solar heat energy that
passes through a window or
rooflight, most of which is
directly transmitted through
the material or construction
in the visible light spectrum.
For this reason, the solar heat
transmission correlates closely
with light transmission.
If properly considered at
the design stage and well
managed during the building’s
service life, in a relatively
temperate climate such as

the UK, passive solar gain
usually provides a benefit
for most of the year, with the
overheating effects only being
a consideration for the hottest
few weeks of the summer
months.
A study by De Montfort
University concluded that the
optimum rooflight area for
minimum energy consumption
is generally in the region of
15% to 18% of the buildings
floor area, for a large single
storey industrial type building.
If wall-lights are being
considered, then the figure can
be increased to 20%.
A National Association of
Rooflight Manufacturers
(NARM) study commissioned
through Oxford Brookes
University concluded that
evenly distributed rooflights up
to 20% of the roof area can be
used without significant solar
overheating.
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It is vitally important to
ensure that this issue is clearly
understood. In the absence of
any specific BS or EN standard
governing the measurement
of solar energy transmission
through ‘plastic’ type
rooflights, there is a clear need
to ensure that the information
provided on this issue by
rooflight manufacturers,
is relevant and specific.
Hambleside Danelaw use full
solar spectrum transmission
data from physical testing
by The National Physical
Laboratory for all rooflight
assembly data produced.
SOLAR GAIN
[g-value]
Total solar heat gain includes
directly transmitted solar heat and
absorbed solar radiation, which
is then reradiated, conducted, or
convected into the space.
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What is GRP?
Glass Reinforced Plastic or
Polyester (GRP) was born out of
the development of continuous
glass filament production
technology developed in
the USA by Owens Corning
Fiberglass in 1938. This
transformed what had
previously been a decorative
product into an engineering
material, used particularly for
the insulation of electric motor
windings. The combination
of glass cloth manufactured
from these glass filaments and
thermosetting polyester resins
in the early 1940’s led to the
creation of glass reinforced
plastics, or more specifically,
glass reinforced polyesters and
the start of the composites
industry.

Continuous glass filaments

Glass fibre rovings

The development of this
industry was accelerated by the
onset of World War II, when
GRP was further developed,
commonly using short glass
fibres or ‘rovings’ cut from
continuous filaments and
used for making radomes (the
structural spheres that enclose
radar antenna), fuel tanks and
body armour mouldings; the
glass reinforcements providing
the high structural strength
necessary for these products.
Modern materials for
construction
Today there are a wide
range of thermoset resins
available for use with various
glass fibre materials for all
sorts of applications. From
boat construction such as
lifeboats, minesweepers
and luxury yachts where
high strength, durability and
marine corrosion resistance is
required, through to fuel and
chemical containment tanks &
pipelines; GRP materials find
uses everywhere. This universal
material is also used for vehicle
body panels and construction
products ranging from door
canopies to fine architectural
mouldings.
Thermoset materials, once
cured, have very stable
mechanical properties and are
generally unaffected by heat
unless this is sufficiently high
to cause them to char or burn.
This gives the characteristic of
relatively low rates of thermal
expansion and high durability
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WWII GRP Radome

leading to very long service
life periods. By comparison,
thermoplastic materials readily
soften and lose their strength
with increases in temperature
until they melt at relatively
low temperatures, losing
their shape and mechanical
properties, setting to a
distorted solid state again on
cooling. By their very nature
they are less stable and less
durable.
To improve the durability of
GRP when used in outdoor
applications and exposed to
UV radiation and weathering,
the life of the material can
be further prolonged by the
application of a surface gel
coat or transparent surface
protective film.
The characteristics of GRP
make it an ideal product for
use in rooflight panels and
sheets. Especially where a
material is required that can
be moulded to match the
profiles of the surrounding
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metal cladding sheets while
benefitting from a high
strength to weight ratio and
extended service life.
Design flexibility
Because GRP can be either
moulded or continuously
profiled, it can be used to
match the vast majority
of design criteria, from
architectural mouldings, to
pre-cured, mechanically fixed
GRP roof membrane sheets.
This versatility means that
GRP can be used to allow
specifiers to realise a wide
array of design possibilities
without having to consider
conventional material
constraints, such as formability,
corrosion, embrittlement etc.
Durability
GRP, as a stable thermoset
material, can be expected to
give extremely long-lasting
performance. There are
numerous examples from
the marine and car-building
industries of excellent
longevity.
Within the construction sector,
the roof of the New Covent
Garden Flower Market, to
name just one, has been in
continuous service for over 40
years. Since this time, ongoing
product developments within
the rooflight sector have
included better UV-stabilised
resins, weather-protective
surface films and specifically
‘woven’ reinforcements, which
combine to provide service life
expectations of 30 years and
more, making GRP the perfect

Modern Zenon GRP rooflights

life-span match for metalclad building envelopes. This
means that the rooflights will
not need to be renewed before
the surrounding metal roofing,
saving on time, materials and
costs and potentially halving
the embodied carbon of the
rooflights.
The environmental story
GRP is a fully recyclable
material. Rooflights and
other products can be
processed to provide filler
materials for non-translucent
products, or used in cement
manufacture, allowing
materials to contribute to a
‘cradle to cradle’ or circular
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economy model. By careful
re-engineering of the resin
and glass reinforcements
it is possible to reduce the
embodied carbon further
still, sometimes by as much
as 40%, when compared to
traditional fibreglass products
with comparable strength,
helping to contribute to the
current Government target of
‘zero carbon’ for non-domestic
buildings.
When combined with the
unique Hambleside Danelaw
Zenon Insulator core, which
is made from sustainable
wood pulp, our GRP rooflights
can enhance the spread of

slate or tile roofs reducing
potential installation problems,
maintenance costs and
environmental issues.
The long life Dryseal GRP
mechanically fixed flat roof
system can be installed in new
build applications or to overlay
some existing roof coverings,
subject to the substrate or
deck being sound, reducing
labour and disposal costs –
and most importantly, landfill.
It is also excellent for use
with Green Roofs. For further
information see
www.hambleside-danelaw.co.uk
Bring in the reinforcements
Hambleside Danelaw
rooflights are manufactured
in a controlled manner in
accordance with stringent
industry standards such as ISO
9001 (quality management)
and ISO 14001 (environmental
management) and CE marked
in accordance with UK Annex
BS EN 1013:2012 + A1:2014.
natural daylight inside the
building while significantly
reducing the embodied
carbon for the insulant. At
end of life the Zenon Insulator
is compostable, meeting
the stringent German DIN
standard for compostable
materials.
At Hambleside Danelaw, our
own processes are recognised
as being a benchmark for the
sector, outperforming the
recognised standards for VOC
emission levels, producing
only 0.375% of the industry
permitted emission levels.
Our operational process only
produces 0.3 kg of CO2e per

square metre of product made.
Hambleside Danelaw Zenon
Evolution rooflights have 40%
less embodied carbon than
the equivalent GRP industry
rooflights.
Other company products
benefit from the excellent
mechanical properties and
stability that GRP has to offer,
extending and improving
service life. The original and
now ubiquitous GRP valley
troughs, have now evolved into
a full range of environmentally
friendly flashing products
safe for rainwater harvesting
including the original and best
designs for a fully dry-fixed
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The ‘Zenon Pro’ range uses
traditional glass fibre rovings
and/or mats to deliver
nominal material weight
classifications of 1.5kg/m2 up
to 5.4kg/m2.
The Zenon Evolution range
improves on Zenon Pro by
incorporating a specifically
woven continuous glass
filament reinforcement to
deliver ultra-high strength
daylight solutions which
significantly outperform the
current non-fragility test
requirements.
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Light transmission
The benefits of the use of
natural daylight in buildings in
respect of health & well-being,
safety, productivity and energy
savings are well documented.
LIGHT
TRANSMISSION
Light that has travelled through
a medium without being
absorbed or reflected.

This is further reinforced by
statements in Workplace
(Health, Safety and Welfare)
Regulations 1992 and HSG38
- Lighting at Work where
suitable and sufficient lighting
is required, and as far as
reasonably practicable, by
natural light.
Rooflights can provide up to
three times more light than
vertical glazing elements, and
can provide a more even and
useable distribution of natural
light into a building, particularly
in large structures where light is
required deep into the building
or in enclosed areas that cannot
be lit through an external wall.
The light that enters a building
can be direct light such as that
which passes through clear
or transparent materials, or
diffused light that is created
by surface textures designed
to create diffusion by surface
refraction, or by materials that
are translucent and naturally
diffusing. Glass Reinforced
Polyester (GRP) rooflights
are manufactured using clear

polyester resins reinforced with
transparent glass fibres. As
the light passes through the
combination of materials, the
light is scattered by refraction to
create a diffusing medium.

high contrasts between light and
dark, undesirable shadows and
glare.
Diffused light

Direct light
Light that enters through a
window or rooflight with minimal
disturbance through transparent
type materials, such as glass
and polycarbonate, provides a
strong and direct light path that
can create high localised levels
of illumination, where required,
as part of the building design
and provide clear vision to the
outside of the building.

Poor distribution & glare

For some applications, direct
daylighting can offer positive
benefits particularly in window
applications, however in periods
of strong sunlight it can create
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Good, even light distribution

When light is scattered as it
passes through translucent
diffusing materials such as
GRP, or transparent materials
that are modified to produce
diffused light transmission, it
does not necessarily reduce
the levels of light transmission.
It makes more efficient use of
the available light by spreading
it over a far greater area.
This significantly reduces the
apparent difference between
light and shade and minimises
the creation of shadows,
thereby creating a more
consistent and evenly lit space.
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Daylight design
Different materials and high levels of diffusion can all provide different levels of light transmission
into the building, and it is important that all elements of the rooflight assembly are taken into
consideration, particularly when they are made up of multiple layers or incorporate different
insulating layers to improve the thermal performance.

Recommended light levels
It is important that designers consider the intended use of the building, and in some cases,
possible future changes to the use or internal layout of the building. Windows and wall lights
generally become ineffective at distances of over 6m into the building and therefore daylight
illumination through rooflights becomes the most effective method.
Light levels - or ‘illuminance’- is measured in Lux, and the following table provides minimum
illuminance levels recommended for various activities.
Activity

Recommended Illuminance (lux)

Typical building type

Continuously occupied with visual
tasks but not requiring perception
of detail

200

General warehousing and storage
facilities, reception areas

Moderately difficult visual tasks

500

General retail and manufacturing
areas

Difficult visual tasks requiring
accurate colour judgement or
perception of movement

1000

Clothing and furniture retailing,
sports halls

Precise detailed work requiring
accurate perception of intricate
detail

2000

Engineering facilities, craft and
design studios (good background
plus specialist task lighting)

Source: CIBSE SLL Code for Lighting
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Design considerations
To optimise the internal
illumination, it is necessary to
consider the position, numbers
and total rooflight area required.
This should take into account
internal obstructions caused by
items such as racking, services,
equipment etc.; however light
reflection from internal walls and
installations can further improve
the distribution of already well
diffused light.
The design should also
consider at what height or
plane, horizontal or vertical,
the appropriate illuminance
is required. Illumination of a
vertical plane will generally
require greater rooflight areas
to achieve the same level of
illumination.
While daylight illumination of
buildings has mostly positive
effects, consideration should
be given to limiting rooflight
areas to around 20% of the floor
area, depending upon rooflight
specification, to minimise the
risks of overheating during hot
weather and prolonged periods
of strong direct sunlight. In large
buildings this can generally
be controlled with considered
ventilation strategies rather than
necessitating the introduction
of cooling equipment and the
associated energy consumption.
Daylight factor
The daylight factor is the
illuminance on a horizontal
surface inside a building
expressed as a percentage of
the illuminance on a horizontal
surface under an unobstructed
grey sky. It is a measure of how
bright or gloomy the inside of a

No artificial light required

building will generally appear,
when naturally lit and is used to
overcome the problem of the
extreme variability of natural
lighting.
A daylight factor can be
measured for a specific point
or expressed as an average.
For many situations, the CIBSE
Code for Interior Lighting
suggests a daylight factor
of 5% or more for a well-lit
appearance, whilst a factor of
less than 2% does not look well
lit and electric light will be in
use usually throughout the day.
The daylight factor is used to
overcome the problem of the
extreme variability of natural
lighting. In an attempt to
use ordinary light meters to
measure the daylight factor
there will be an inevitable
delay between taking the
illuminance measurements
inside the building and
those outside. It is therefore
probable that there will have
been a significant change
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in conditions in this interval
leading to inaccuracies. There
are light meters that allow the
readings to be taken, and if
necessary repeated, without
delay by switching from the
outside to the inside; they are
also convenient to use, as the
daylight factor can often be
read directly as a percentage.
• A daylight factor can be
measured for a specific
point or expressed as an
average.
• Daylight factor
(percentage)
• Illuminance - The amount
of light per unit area,
measured in lux
(1 lux = 1 lumen/m²)
• Luminance – The intensity
of light emitted from
a surface per unit area,
usually in a given
direction, measured in
candela (Cd/m²)
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Daylight factor

Appearance

< 2%

Room looks gloomy, artificial lighting required
for most tasks

2% to 5%

Predominantly day-lit appearance, but
supplementary artificial lighting is needed..

> 5%

Room appears strongly day-lit, minimising the
need for artificial lighting

Daylight factor considerations
• Distribution of daylight into the building immediately
creates variations of the daylight factor within.
• The Sky Component (SC) – the direction of the opening
and angle of the sky (more relevant to wall window design).
• The Externally Reflected Component (ERC) – the light
entering the building reflected from external objects and
surfaces (less of a consideration for windows in flat or low
pitched roofs).
• The Internally Reflected Component (IRC) – the light that is
reflected internally from all ceiling, wall and floor surfaces
and fixtures and fittings within the building. This is very
complex and is affected not only by the elements within the
building, but by the way that the light enters the building.
• Other influences can include the diffusion properties of
the light transmitting element, the nature and extent of
any framing and dirt or contamination on the surfaces of the
glazing material both internally and externally.
• The influence of light entering the building from sources
other than the rooflights.

Energy saving
Artificial lighting is generally
essential in all occupied
buildings and particularly in
the winter months or in areas
where localised specific or
constant lighting levels are
required. However, in new
buildings where excellent
levels of insulation are now
being achieved, some of the
most significant savings in
energy can be achieved by the
use of the free resource that is
natural daylight.

The energy consumed by
artificial lighting where
inefficient lighting systems
are used, or where artificial
lighting is turned on and left
on irrespective of need, far
exceeds the relatively small
amounts of heat energy that
are lost through increasing
the rooflight area which is a
very small part of the whole
building fabric. Generally, the
amount of energy required to
light a building is greater than
the amount of energy required
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to heat it and can be the
greatest single energy use in
operating the building.
Research by De Montfort
University and published
by the National Association
of Rooflight Manufacturers
(NARM) demonstrates the
savings that can be made by
the introduction of rooflights
and at larger than previously
considered optimum areas.
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The research also demonstrates
the importance of incorporating
appropriate automated lighting
controls using sensors that
monitor and control the artificial
light use.
The graph reproduced
above using SBEM results
shows the relatively small
increase in heating energy
required as the rooflight area
increases, compared to the
dramatic reduction in energy
consumption by artificial
lighting typically reaching
an optimum level at around
18%. This figure will vary from

% of notional building (TER)
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Each building and building
design should be considered
on its own merits, and with
regard to the existing or
intended use.
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building to building in respect
of both design and operation
of the building, but clearly
demonstrates the value of
natural daylight.
Rooflight properties
Light that passes directly
through a transparent or
translucent material is referred
to as ‘direct transmittance’,
Light
transmittance

Reflectance

Exterior

Absorptance

Absorptance

Interior
Direct
transmittance

Light transmittance, reflectance and absorptance
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however not all available light
passes directly through any
glazing or rooflight medium.
Depending upon the
material type, thickness and
composition, there will always
be a part or component of
the light that is reflected from
the surface, referred to as
‘reflectance’, and a part that
is absorbed by the material,
known as ‘absorptance’.
Light reflectance occurs at
the surface of a material
and tends to be dependent
on the nature and surface
of the material, rather than
its thickness. Even the most
transparent materials can have
high levels of reflectance, for
example sunlight reflecting
from a window or windscreen.
The light that is absorbed
by the material is converted
to heat and re-radiated
from the material internally
and externally. The greater
the mass of the glazing or
rooflight material generally,
the greater is the capacity
for heat build-up and reradiation. This is referred to as
the ‘secondary’ component in
solar heat gain.
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Insulated rooflights

Reducing radiation through
rooflights invariably results in
reducing light transmission.
Therefore the primary focus
for improving the thermal
performance of rooflights
is to reduce the materials
in the rooflight that can
facilitate the conduction of
heat through the rooflight,
and inhibit the convection
currents of air that can carry
heat from the inside layer
of the rooflight to the outer
weather exposed layer. This
is most commonly achieved
by simply increasing the
number of layers of insulating
material and minimising
the amount of any physical
connection between these
layers. This is effective up to
a point where the increasing
numbers of layers begins to
have a significant impact on
the total light transmission
due to increasing levels of
reflectance and absorptance
at each layer.

Insulator layer

Insulator layer

To provide better insulated
rooflights, the fundamental
requirement is to reduce heat
loss through that element of
the building. For the majority
of the building envelope
where there is no requirement
for any light transmission, the
choice of insulating materials
and methods are varied, but
all ultimately rely on reducing
conduction, convection and
radiation.

Varying incidence of light

Transmitted light
Light transmittance and reflectance through the Zenon Insulator core

Zenon Insulator
To overcome the problem
of significantly diminishing
light transmission with
the addition of each layer
of insulant, Hambleside
Danelaw developed the
Zenon Insulator transparent
tessellated core system. This
system of insulation operates
by trapping the air within the
rooflight cavity and inhibiting
the convection currents that
carry the heat through the
rooflight panels.

It benefits from a transparent
‘honeycomb’ cell structure
perpendicular to the plane
of the rooflight that directs
the reflectance component of
the daylight into the building
through the rooflight with
minimal effect on the overall
light transmission. The cell
structure is of a lightweight
high gloss material designed
to maximise reflectance and
minimise absorptance to best
effect, creating a ‘lens’ type
effect that provides a better,
wider spread of diffused
light irrespective of angle of
incidence.

A close up of the Zenon Insulator honeycomb layer
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Light transmission values
The standard insulation
layer thicknesses, when
using simple structured
polycarbonate (PC) inserts
for both site assembled
rooflight applications for
built-up cladding systems or
Factory Assembled Insulated
Rooflights (FAIRS) for use with
composite cladding systems,
are 4mm twin-wall or 10mm
four-wall panels.
The Zenon Insulator core is available for both site assembled rooflights or FAIRS. There are three
standard thicknesses available, depending upon thermal performance requirements, that can
also be used in layer combinations where very low U-value rooflights are required.

Rooflight sheet
Light %

Insulation
system
Light %

Pro 18

Pro 24

81

Pro 30

80

79

Pro 36

Pro 54

Evolution LC1

Evolution LC2

78

70

64

62

4mm
PC

10mm
PC

20mm
Insulator
site

20mm
Insulator
FAIR

40mm
Insulator
site

40mm
Insulator
FAIR

80mm
Insulator
site

80mm
Insulator
FAIR

79

62

83

91

83

91

82

91

Transmission data from physical testing by National Physical Laboratory

Rooflight surface protection
As well as being protected by
UV stabilisers and absorbers,
GRP rooflights that are
manufactured in the UK are also
protected from UV degradation
and discolouration by the
application of a special surface
layer.
At one time this would have
been a clear surface coating,
however this has long since
been superseded by the
application of a special
transparent surface protective
film for the external surface
of the outer rooflight sheets.

Hambleside Danelaw uses the
Zenon Shield, a highly durable
UV protective surface film for
extended performance.
The long term UV exposure
and weathering of all
surface films results in some
degradation of the outer
surface of the film giving
a slightly dulled surface
appearance or ‘hazing’.

Zenon Shield protective surface film

This change to the surface layer
is sufficiently thin that there is
minimal effect on overall light
transmission levels.
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Thermal transmission
Retaining heat energy within
a building to reduce carbon
emissions has become a very
high priority over recent years,
and this has led to increasing
insulation thicknesses and
some changes in the way that
buildings are constructed,
specifically to minimise heat
loss through the fabric of the
building.
This is not simply a key
requirement of Building
Regulations compliance. For
building owners or tenants,
it translates directly into a
reduction in the running
costs of the buildings due to
increased energy efficiency.
In terms of heat retention, the
energy efficiency of any element
of a building is quantified by
the U-value. This is a measure
of the rate at which heat energy,
measured in Watts, passes
through a square metre of that
element for every degree Kelvin
difference in temperature from
inside to outside, or outside to
inside for refrigerated buildings.
The U-value is usually expressed
as W/m²K.
The lower the U-value, the
better the thermal performance.
THERMAL
TRANSMISSION
[U-value]
A measure of the flow of
heat through an insulating or
building material: the lower
the U-value, the better the
insulating ability.

Insulated rooflights
Improving the insulation
performance of the key element
of the building envelope that is
designed to allow the important
benefits of natural daylight
into the building provides
greater challenges than with
any opaque part of the fabric.
Rooflights, by their very nature,
must allow the passage of the
maximum amount of daylight
whilst inhibiting the flow of heat.
Minimising the radiated heat
component through the
rooflight invariably reduces
light transmission; therefore the
most effective elements to be
reduced are heat conduction
and convection. Minimising
the components or materials
within a rooflight cavity helps
to reduce heat conduction,
and will have the benefit of
improved light transmission.
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For reasons of cost and
practicality, in-plane
rooflights for industrial metal
clad buildings cannot be
constructed with a vacuum,
or filled with an inert gas,
to reduce the convection of
heat due to the nature of
construction and installation.
This leads to the simplest and
most common of insulation
methods being widely
adopted; the inclusion of
multiple layers of materials
with high transparency.
This approach is reasonably
effective for uses where
moderately improved U-values
are required, and a common
technique would be to use
multi-wall or structured
polycarbonate sheet.

ZENON FROM HAMBLESIDE DANELAW

Still air pockets are created
and conduction is minimised
by using thin walled sections to
inter-connect the walls or layers
within the polycarbonate;
for each layer that is added,
there is a penalty in terms
of light transmission due to
the cumulative effect of the
reflectance of light at each and
every layer. As the number of
layers increase, so does the
absorption into the increasing
mass within the rooflight
cavity and the greater the
re-radiation of heat through
the rooflight as a secondary
component of solar gain.
It follows, therefore, that due
to the effect of diminishing
returns, the optimum level of
insulation that can be achieved
by this layering method is soon
reached as the thermal gain
benefit is quickly outweighed
by a corresponding decrease
in light transmission level.

Rooflight assembly using a multi-wall polycarbonate sheet insulation layer

Rooflight assembly using the Zenon Insulator insulation layer

rooflight cavity thus significantly
inhibiting the convection
currents that carry the heat
through the rooflight panels to
the outside air.

Zenon Insulator
To overcome the problem of
achieving environmentally
friendly, low U-value
rooflights without significantly
compromising the light
transmission, Hambleside
Danelaw developed the unique
Zenon Insulator core system.
Made from cellulose acetate,
a recycled wood pulp product
and compostable at the end
of its service, it provides much
improved U-values without the
penalties of creating multiple
layers within the rooflight. It
acheives this by trapping and
containing the air in small
pockets within the

Zenon Insulator

The honeycomb Zenon
Insulator core comprises a
lightweight, transparent cell
structure that is perpendicular
to the plane of the rooflight.
This requires only a single thin
clear film layer to encapsulate
the air pockets and has
minimal interference with the
light transmission. The light
entering the cell structure
is channelled directly, or by
reflectance, into the building
creating a better, wider spread
of diffused light irrespective of
the angle of incidence of the
light, and at the same time,
minimises the absorptance and
re-radiation of the light energy
as heat energy.
Design considerations
There are now a wide range of
insulation layer specifications
for in-plane rooflights
available, from simple Building
Regulation compliant values of
1.8Wm²K, to very low U-values
of around 0.8W/m²K that can
still retain excellent levels of
light transmission.

Polycarbonate
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Independent research by
De Montfort University, and
published by the National
Association of Rooflight
Manufacturers (NARM),
demonstrates the savings
that can be made by the
introduction of rooflights,
and at larger areas than
might previously have been
considered optimum areas
even with the most modest
U-value performance.

Each building and building
design should be considered
on its own merits. However
the energy consumed by
artificial lighting where
inefficient lighting systems
are used, or where artificial
lighting is turned on and left
on irrespective of need, far
exceeds the relatively small
amounts of heat energy that
is lost through increasing the
rooflight area (a very small
part of the whole building
fabric). Generally, the amount
of energy required to light a
building is greater than the
amount of energy required to
heat it; it can be the greatest
single energy use in operating
the building.
While the gains that can be
made in terms of reducing
energy loss through rooflights
can be quite significant by
improving the U-values of the

rooflights, the overall gains in
reduced energy consumption
of the building operation are
relatively small if the light
transmission of the rooflights
is not designed to maximise
the benefits of natural
daylight in conjunction with
artificial lighting using fully
automated controls. Light and
thermal transmission must be
considered in tandem; too little
daylight and the increased
lighting energy requirement
will far outweigh any savings
on reduced heat loss.

light transmission property
of Zenon Insulator enables
it to be used in multi-layer
combinations where very low
rooflight U-values are required
without compromising light
transmission into the building.

In the shift towards zero carbon
buildings, it will be necessary
for the designer to maximise
every opportunity and element
of the building design, no
matter how small, to achieve
these goals, and heat loss
through rooflights is just one
consideration.

Condensation and surface
temperature factor (ƒ-Factor)

Rooflight insulation options

The thermal properties of
any rooflight insulation layer
should always be considered
in conjunction with the U-value
of the rooflight outer and
liner sheets, and the type of
assembly in which they are to
be incorporated.

In cold weather the internal
surfaces of a building’s
external walls and roofs are
generally colder than the
internal air temperature,
especially in areas of lower
thermal insulation, allowing
condensation to form.

The standard thicknesses
for insulation layers when
using simple structured
polycarbonate inserts
for both site assembled
rooflight applications for
built-up cladding systems, or
Factory Assembled Insulated
Rooflights (FAIRS) for use with
composite cladding systems,
are 4mm twin-wall or 10mm
four-wall panels.

Depending on the use of the
building, the construction
materials and finishes, this may
be:

Zenon Insulator is available for
both site assembled rooflights
or FAIRS. There are three
standard thicknesses available,
20mm, 40mm and 80mm,
depending upon thermal
performance requirements.
Unlike increasing the layers
of polycarbonate, the high

• a cause of mould growth
that can damage internal
finishes and have
implications for the health
of the occupants.
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• a temporary nuisance in
cold weather;
• a cause of water to
drip onto equipment
or processes within the
building;
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Surface condensation can be a consequence of thermal bridging as increased heat flow lowers
the internal surface temperature. Surface temperature is expressed in terms of the Surface
Temperature Factor or ƒ-Factor, which is a property of the structure or fabric of the building and is
not based on assumed internal and external temperatures.
The severity of the thermal bridge and therefore the risks of condensation are determined by
the F-factor. This is calculated by modelling the building structure, and taking into account the
local surface temperature of the particular component, together with the internal and external air
temperatures.
Recommended ƒ-Factors
BRE IP17/01 gives guidance on limiting the risk of surface condensation in buildings by providing
the following table of minimum critical ƒ-factors based on likely internal environments. The higher
the ƒ-Factor, the wider the scope for usage of the building. For example, a higher ƒ-Factor would
be required for a high humidity building such as a swimming pool.

Humidity class

Building type

1

Storage buildings

0.30

2

Offices, retail premises

0.50

3

Dwellings with low occupancy

0.65

4

Sports halls, kitchens, canteens
(buildings with un-flued gas heaters)

0.80

5

Buildings with high hummidity e.g.
swimming pools, laundries, breweries

0.90

Determining the ƒ-Factor
The minimum surface
temperature factor (ƒmin)
indicates the risk of surface
condensation; the lower the
value the greater the risk, and
is calculated as follows:

ƒmin =

(ts – te)
(ti – te)

Where
ts = internal surface temperature
te = external temperature
ti = internal temperature

For a well-insulated wall
or roof ts will be close to ti
therefore ƒ will be close to
1. For a poorly insulated
component or thermal bridge
ts will be lower therefore ƒ may
be 0.5 or less.
Rooflight ƒ-Factors
Rooflights by their very nature
are unable to achieve the
generally very low U-values
of the opaque roof areas and
therefore will have a higher
thermal transmittance.
The following table provides
ƒ-Factors calculated for different
U-values of rooflight fixed in the
horizontal position and with heat
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Minimum ƒ-factor

flow in an upwards direction.
It should be noted that the
calculation of the ƒ-Factor
assumes that the internal and
external temperatures are
constant and that the building
fabric is not warming or cooling.
U-Value

ƒ-Factor

1.8

0.82

1.6

0.84

1.4

0.86

1.2

0.88

1.0

0.90

0.8

0.92

Solar transmission
The energy from our sun is
vital to life on Earth, therefore
it is quite natural that we
should want to harness that
energy through solar thermal
or photovoltaic systems.
They allow us to tap in to an
unlimited source of light, heat
and power and they play a
key role in the protection and
preservation of the Earth’s
resources.
On an even more
fundamental level, significant
financial and environmental
benefit can be gained from
providing buildings that can
maximise this freely available
light and heat energy.
Solar Energy
The spectrum of solar energy
at the Earth’s surface is mostly
spread across the visible
and near-infrared ranges,
with a small part in the nearultraviolet wavelengths. Only

half of the energy transmitted
from the sun is in the visible
light wavelengths.
With most glass and glazing
systems, the heat energy that
is transmitted very closely
correlates with the visible light
spectrum. This means that it is
impossible to have rooflights
and roof windows that have

1.5

Infrared light

Spectral irradiance (Wm-2 nm-1)

2.0

Ultraviolet light

Visible light

Terrestrial spectrum

0.5

0
250

500

1000

1500

2000

SOLAR GAIN
[g-value]
Total solar heat gain includes
directly transmitted solar heat and
absorbed solar radiation, which
is then reradiated, conducted, or
convected into the space.

There are products available
that incorporate or contain
metallised films or metallic
particles. The aim of such
products is to prevent
excessive heat gains by
reducing the solar energy
transmitted into a building, but
it must be noted that they also
reduce the light transmission
proportionately.

Extraterrestrial spectrum
1.0

high levels of light transmission
and low levels of solar energy
transmission; the two are
directly linked.

2500

Wavelength (nm)

Solar spectrum
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The transmission characteristics
of plastics such as
polycarbonate and polyesters,
as used in glass reinforced
polyester (GRP) products, tend
to allow more heat energy
through the material in the
near infrared regions. However
when polyesters are combined
with glass in GRP for rooflight
sheets, the glass reinforcement
tends to reduce this infrared
element in proportion to the
glass content of the material.

Solar energy
transmittance

Re-radiated
outwards

Reflectance

Exterior

Absorptance

Absorptance
Interior

Solar Gain
Some light and heat energy
passes directly through
transparent and translucent
materials, but there will always
be a part of this energy that
is reflected from the surface,
known as reflectance, and
a part that is absorbed
by the material, known as
‘absorptance’.
The energy that is absorbed
by the material is converted
to heat and re-radiated both
internally and externally.
The greater the mass of the
rooflight assembly or material
generally, the greater is the
capacity for heat build-up and
re-radiation. This is referred to
as the ‘secondary’ component
in solar heat gain.
The combination of the directly
transmitted heat energy and
the re-radiated secondary
component is referred to as
the total solar transmittance, or
‘g-value’.
The primary reason for
including rooflights into a
building is to allow the entry
of natural daylight and to take

Re-radiated
inwards

advantage of all of the benefits
associated with it. It is also
worth considering that a welldesigned building with a good
spread of natural daylight
will also benefit from passive
solar gain that can reduce the
demand for space heating for
many months of the year.
Internal Heat Gains
Whilst solar gain is mostly a
very positive benefit, in the
hottest few weeks of the year
the heating effects from solar
transmission can combine with
the internal heat gains of a
building to cause over-heating.
This can lead to a requirement
for cooling loads, increasing the
energy demand of the building.
The internal heat gains of
the building can come from
a variety of sources, from
occupation by people or
animals, artificial lighting,
computers and other electrical
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Direct
transmittance

appliances and many other
processes or operations
that occur within a building.
Conversely, the internal gains
of a warehouse with minimal
occupancy and no industrial
processes will be very slight
when compared to a high
occupancy manufacturing
building.
The intended use of the
building always needs to be
taken into consideration at the
planning stage of the design
process.
Where the processes occurring
inside the building are
generating high levels of heat,
the additional heating effect
from the sun’s energy through
rooflights becomes relatively
insignificant. Under these
circumstances, the benefits of
maximising daylight can be
overwhelming.

In large industrial shed
buildings with minimal internal
partitioning and high roofs or
ceilings, there will be some
degree of ‘stratification’ where
the air temperatures at the
occupied floor level may be
significantly cooler that the
unoccupied space overhead.
Put simply, heat rises and

accumulates overhead.
Lightweight metal clad
buildings can have a higher
tendency to overheating
when compared to buildings
of traditional masonry
construction with a greater
thermal mass, but in most
cases a considered strategy for

controlled ventilation can be
more than sufficient to balance
the internal temperature.
Uncontrolled ventilation
methods, such as opening
doors, can be counterproductive in situations where
they are left open for extended
periods and too much heat is
lost.

Uncontrolled ventilation can result in higher energy demands

Design Considerations
Part L of the Building Regulations defines measures to minimise or avoid excessive heat build-up in
buildings, placing limits on both window and rooflight areas. Approved Document L2A recognises
that the internal height of the building and the distance of the rooflights above the work or occupied
areas does influence the effects of solar gain and suggests maximum rooflight areas for reference
glazing systems in conjunction with frame factors and g-values for the proposed rooflights as follows:
Zone height

g-value

Frame factor

Max rooflight area

Factor equivalent

< 6m

0.68

25%

10%

0.0510

> 6m

0.46

15%

20%

0.0782

Provisional limits in accordance with ADL2A, Criterion 3, paragraph 2.53

The solar load through rooflights
is calculated by: rooflight area x
g-value x frame factor.

Typical Industrial Rooflight Area Calculation:
Rooflight g-value = 0.55, frame factor 12%, 7m high
0.55 x (1 -12%) x rooflight area = 0.0782

These recommended rooflight
areas are calculated making
certain assumptions on a
limited range of light, thermal
and solar transmission values
for rooflights, whereas the
designer has the freedom to
specify a wider variation of
product to meet the specific
needs of the building. It is
therefore recommended
that the designer uses the

therefore

0.0782
0.55 x 0.88

x

100 = 16.2% rooflight area

data provided from the
manufacturer, obtained
through responsible
independent physical testing.

in particular the perceived
conflict between providing
daylight and the associated
energy savings together with
the risk of overheating.

The design of the building
and provision of rooflights
has to balance several factors,
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When using SBEM (Simplified
Building Energy Model),
rooflight areas of around
17-20% for buildings over 6m tall
and 10-15% for lower buildings
usually meet the criteria to avoid
excessive solar load.
Reducing solar gain and the risk
of overheating would normally
only be considered where
people might be occupying or
working in a certain part of the
building for a substantial part of
the day. It is not a requirement
for areas not expected to be
occupied for any duration such
as circulation spaces, store
rooms, toilets etc.

is difficult to obtain, but a figure
of 5W/m² is widely accepted.
This value is entirely attributable
to artificial lighting.
Occupancy is generally very low
in storage warehouses and the
gains from human activity can
be considered negligible.
In a typical large building
retail store, the internal gains
resulting from occupants can
be in the region of 4W/m², but
these retail spaces are usually
very well lit, irrespective of
available daylight; internal gains
due to lighting can be of the
order 15 to 20W/m² [CIBSE,
1999].

Due to stratification in high
or double-height industrial
buildings, and accumulated dirt
on rooflights combined with
internal absorption, the impact
of solar gain in occupied space
is often reduced, justifying an
increase in rooflight area above
the limits suggested by ADL2A.
The provision of adequate
ventilation would allow a further
increase in rooflight area.

For a well daylit building, the
periods of greatest solar gain
will coincide with the highest
levels of daylight illuminance.
By combining the use of fully
automated lighting controls
– dimmer systems – with
natural daylight, the internal
gains due to artificial lighting
can be greatly reduced, if not
eliminated altogether.

The design, therefore, should
take account of the building
use and occupation, and may
demand a little more attention
to the provision of adequate
and controllable ventilation.
Reliable data on internal gains
for typical warehouse buildings

Where there are processes
occurring in a building that
result in high internal heat
gains, the best approach
is often considered to
be localised ventilation
or extraction to prevent
overheating.
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SBEM is a tool widely used
to demonstrate compliance
to Part L of the Building
Regulations. It is, however, a
relatively simplified tool and
other, more sophisticated,
forms of building modelling
software can produce different
and potentially more realistic
results.
Buildings in use
Many users and operators
of buildings with higher
rooflight areas than those
recommended in Part L report
that overheating is never or
rarely an issue. 20% rooflight
to floor area is becoming more
and more commonplace, yet
this is generally considered too
great on the grounds of solar
gain in accordance with the
aforementioned criteria.
Aside from adequate ventilation
being provided, one possible
explanation for this is lack of
maintenance. Some rooflights
are rarely - or never - cleaned
after installation, other than by
rainfall. This could be leading
to a persistent reduction of
light and solar transmission
throughout the year.
In the winter months, partial
cleansing of the rooflights by
more persistent and heavier
precipitation is more likely than

during the warmest part of the
year, where it is known that
particulates suspended in the
atmosphere tend to increase
with rises in temperature
and subsequently become
deposited on the rooflights.
Frame factor
The frame factor required for
rooflight design consideration
is the ratio or percentage area
of the rooflight that is not
transmitting light due to other
construction components in the
assembly.
For in-plane rooflights that
are effectively frameless, the
reduction due to framing is
created by side and end laps,
with the surrounding cladding
system and the supporting
purlins, bracket systems and filler
blocks. This will vary depending
upon the roof structure and
rooflight configuration.
For out-of-plane rooflights,
the frame factor should be
determined by any support
systems or glazing bars etc.,
or an effective reduction in
area due to splayed or sloping
support kerbs.
Shading coefficient (SC)
The total shading coefficient
of a window or rooflight
is sometimes required by
the designer. It is a simple
comparison ratio of the total
solar energy transmission of
that window or rooflight when
compared with a single layer of
clear float glass, approximately
3mm in thickness, allowing a
total energy transmittance of
0.87 or 87%.

Zenon Evolution
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Sound transmission
Acoustic or sound transmission
considerations in building
design cover the methods by
which sound can be transferred
from one part of a building to
another, or from inside to out
and vice versa. Sound transfer
can be created by air pressure
waves which induce vibration
on one side of a building
element causing the other face
of the element to also vibrate,
transmitting the sound.
The interest in building
acoustic performance has seen
an increase in recent times,
and particularly in respect
of amendments to Building
Regulations and Part E.
Because this has been driven
mainly by the requirements
for improved sound proofing
between dwellings and
residential spaces, the
regulations focus on reducing
the sound transmission
through walls and floors. There
are no specific requirements
for roofs or rooflights.
Part E4 covers the
requirements for schools.
Compliance is considered to
be achieved if the values for
sound insulation, reverberation
time and ambient noise,
given in Building Bulletin 93
‘Acoustic design of schools:
performance standards’, are
met.

Sound transmission testing
Hambleside Danelaw have
carried out independent
laboratory testing of airborne
sound transmission through
in-plane glass reinforced
polyester (GRP) rooflight panels
in accordance with BS EN ISO
140-3:1995, BS 2750-3:1995.
The airborne sound
transmission through the
rooflight panel samples was
determined by measuring
the corrected difference in
sound pressure between two
reverberant rooms, the ‘source
room’ and the ‘receiving
room’. Noise levels over a
wide range of frequencies
were originated in the source
room and then measured
on both sides of the sample.
From these measurements
the Sound Reduction Index
can be calculated. This kind of
laboratory testing is the only
method that can measure the
performance of a construction
element accurately. Once
materials are installed and in
use in a building, other areas
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and attributes of the building
can influence the actual sound
transmission performance and
create false results.
SOURCE
ROOM

RECEIVING
ROOM

Typical arrangement for airborne sound
transmission testing

As different frequencies may be
transmitted at different levels
depending upon the type of
construction and materials used,
a standard procedure is used to
determine a single decibel (dB)
number to rate the effectiveness
of the overall sound transmission
reduction of the material or
assembly. This is known as the
Weighted Sound Reduction
Index or Rw value. Increasing the
Rw by 1 equates to a reduction
of approximately 1dB in noise
level transmission; the higher the
Rw number, the better a sound
insulator it will be.
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Insulated rooflights
Improving the sound insulation
performance of rooflights by
introducing materials into the
cavity is relatively difficult to
achieve given that the primary
purpose of the rooflight is
to permit light entry into a
building. Sound attenuating
materials, by their very nature,
tend to be higher in density
and invariably, introducing
these into rooflight cavities will
restrict light transmission.
For reasons of cost and
practicality, the simplest and
most widely adopted insulation
method for rooflights is
the inclusion of multiple
layers of materials with high
transparency within the cavity.
This approach is reasonably
effective for uses where
only moderately improved
U-values are required. A
common technique would be
to use multi-wall or structured
polycarbonate sheet, but
for each layer that is added,
there is a penalty in terms
of light transmission due to
the cumulative effect of the
reflectance of light at each and
every layer.
A further issue associated with
this method is that, although
increasing the number of layers
- and therefore the mass of
material in the rooflight - does
improve the sound reduction,
the increased mass within
the rooflight cavity absorbs
more heat energy. This heat
energy is subsequently reradiated into the building from
the rooflight as a secondary
component of solar gain.

Air tightness is another
important sound transmission
control technique. However,
this is relatively easy to achieve
for in-plane rooflights used in
metal cladding systems and
needs no further comment
within this section.
Zenon Insulator
To overcome the problem of
achieving environmentally
friendly, low U-value
rooflights without significantly
compromising the light
transmission, Zenon Insulator
was developed to provide much
improved U-values without the
penalties of creating multiple

layers within the rooflight. This
is achieved by trapping and
containing air in small pockets
within the rooflight cavity,
which significantly improves
the thermal performance of the
rooflight. Reduction in the levels
of sound transmitted through
the rooflights can be achieved
using Hambleside Danelaw’s
unique Zenon Insulator core.
An additional benefit of
Insulator is that it gives a
significantly lower level of
embodied carbon than the
polycarbonate alternatives.

Factory Assembled Insulated Rooflight (FAIR) using Zenon Insulator 80
insulation layer core

Sound transmission values
Tested rooflight assemblies

Rw value (dB)

Zenon Pro 24 outer, Pro 18 liner, triple skin GRP

24

Zenon Pro 24 outer, Pro 18 liner, Insulator 20 core

23

Zenon Pro 24 outer, Pro 18 liner, Insulator 80 core

26

Zenon Evolution LC2 outer, Pro 18 liner, Insulator 80 core

28

Source: Physical testing by Sound Research Laboratories
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Non-fragility
The introduction of natural
light into a building is
important in many ways,
from providing a good and
healthy working environment,
increasing productivity, and
in reducing a building’s CO2
emissions by reducing the
demand for artificial lighting.
Rooflights are the most
effective way to bring daylight
into a building where there
are internal wall partitions or
where the distance into the
building is more than 6m away
from a wall window. As most
rooflights are fitted to flat or
low pitched roofs, there is a
high probability that the roof
will receive some degree of
foot traffic and therefore the
roof and rooflights should all
be designed and classified as
non-fragile to minimise the risk
of death and injuries due to
people falling through roofs.
Defining non-fragility
Until the publication of the
first edition of ACR[M]001 by
the Advisory Committee for
Roofsafety (ACR) in 2000, there
was no clear guidance of how
manufacturers or installers of
systems could demonstrate
that the requirements for nonfragility of roofs were being
met. Now ACR[M]001:2014
Test for NonFragility of Large
Element Roofing
Assemblies [fifth
edition], often
referred to as
the ‘Red Book’,

prescribes how a representative
roof assembly should be
tested to demonstrate the
ability to resist the impact of a
person falling onto it, and then
supporting their weight.
From the testing and guidance
contained in the ACR document,
the roof assembly can be defined
in terms ‘fragile’ and ‘non-fragile’.
It should be noted that the test is
not of any single component or
product, but all of the elements
including all of the fixings and
fasteners that are required to be
representative of the finished
installation on, or of a roof.
This test for non-fragility is
very specifically defined to
simulate the impact created
by a person falling onto a roof
assembly, and concentrates a
destructive impact load over a
relatively small area that should
be representative of occurring
on the most critical, worst
case scenario locations of that
assembly.
The application of this test
and classification for in-plane
rooflights is further described
and defined in the National
Association of Rooflight
Manufacturers (NARM) Technical
Document NTD03, Application
of ACR[M]001 ‘Test for NonFragility of Large
Element Roofing
Assemblies’ to
GRP Profiled
Rooflight
Sheeting’.
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The test procedure
The test should be carried out
by a competent person with
sufficient technical knowledge,
experience and authority as
defined within the ACR[M]001
document. It involves an
‘impactor’ comprising a 300mm
diameter cotton weave sandbag
filled with 45kg of soft sand,
being dropped from a height
of 1.2 metres onto the roofing
assembly. The test sample is
built on a standard roof rig
representing a typical metal roof
structure one metre high from
the ground, also clearly defined
within the ACR[M]001 document.
The impactor should be dropped
in specific worst case scenario
zones, depending upon the
assembly, which are generally:• Within 150mm of the centre
of the sample.
• Within 300mm of a support
point.
• Within 150mm of the
assembly edge adjacent
to the underlap with the
next sheet.
• Where ever the competent
person deems the worst
case scenario to be.

ZENON FROM HAMBLESIDE DANELAW

To better define the ‘non-fragility’ classification of an assembly, the
impact may be repeated in the same location, and from 1200mm
above the height of where the bag was retained after the first drop.
Classification of Results
If the assembly fails to survive the impact, and the impactor
passes through, then the assembly is classed as fragile.
If the impactor is retained by the assembly after the first drop
for a minimum of five minutes, it can be classified as nonfragile and may be used for, or within roof construction.
If, after the second impact at the same location, the impactor
is retained for a further five minutes, the assembly can then
be rated as Class B non-fragile. If the impactor is not retained
for at least five minutes then the assembly is rated as Class C
non-fragile.
Class A non-fragile is only
achieved where no part or
component of the assembly
suffers any damage or
detriment after the second
impact that might affect
the long term strength or
weatherability of the assembly.
Such is the destructive nature
of the test, no known selfsupporting metal roof assembly
can achieve an ‘A’ rating
irrespective of the performance
of the rooflight. Most metal
cladding system manufacturers
design their systems to achieve
Class B non-fragile.
It should be noted that where
any part of a roofing assembly
is unfixed or partially fixed, it
should always be treated as
fragile.
When testing rooflight
products to ensure non-fragile
performance, Hambleside
Danelaw carry out testing for
all worst case scenarios, with
minimum end lap criteria

of 50mm to allow for site
tolerances, and without
the use of side or end lap
sealants; these cannot be
relied upon to make any
significant contribution to the
non-fragile classifications after
age hardening over extended
periods of time.
The whole of the Zenon
rooflight range has been
subjected to this rigorous
test programme and delivers
non-fragile performance in
accordance with both the
aforementioned ACR[M]001
document and NARM
Technical Document NTD03.
For extended periods of nonfragility, the rooflight industry,
fastener manufacturers, trade
associations and technical
committees all recommend
that all rooflights should be
fixed using stainless steel and
expanding metal grommet
type fasteners where required.
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Impactor falling towards rooflight sample
under test

Impactor at rest on rooflight sheet after
drop test

Achieving non-fragility
Zenon Pro glass reinforced
polyester (GRP) rooflights,
when correctly installed in
accordance with Hambleside
Danelaw’s recommendations
into a roof construction
that has already been
demonstrated to achieve
at least the same rating,
will achieve non-fragile
classifications in accordance
with the following table.
This is providing that all
other elements of the roof
assembly are correctly
installed in accordance with
the relevant manufacturers
recommendations, and that all
these components meet the
same performance criteria and
retain their integrity for the
same period.

Minimum classifications for non-fragility using Zenon Pro rooflights
Application (rooflight type)

Non-fragile
classification

Min specification
for non-fragility for
up to 20 years

Min specification
for non-fragility for
up to 25 years

Single skin
Rigid trapezoidal profiles for single skin metal
sheeting

Class B

Zenon Pro 30

Zenon Pro 36

Rigid sinusoidal profiles for fibre cement sheeting

Class C

Zenon Pro 24

Zenon Pro 30

Double or triple skin with flexible steel liners
(0.4mm typical)
Liner panel assembly

Class C

Outer: n/a
Liner: Zenon Pro 24

Outer: n/a
Liner: Zenon Pro 24

Class B

Outer: Zenon Pro 18
Liner: Zenon Pro 24

Outer: Zenon Pro 24
Liner: Zenon Pro 24

Class B

Outer: Zenon Pro 24
Liner: Zenon Pro 18

Outer: Zenon Pro 30
Liner: Zenon Pro 18

Double or triple skin with rigid steel liners
(0.7mm typical)
Liner panel assembly

Class B

Outer: n/a
Liner: Zenon Pro 30

Outer: n/a
Liner: Zenon Pro 30

Complete rooflight assembly

Class B

Outer: Zenon Pro 18
Liner: Zenon Pro 30

Outer: Zenon Pro 18
Liner: Zenon Pro 30

Class B

Outer: Zenon Pro 24
Liner: Zenon Pro 15

Outer: Zenon Pro 30
Liner: Zenon Pro 15

Class B

Outer: Zenon Pro 30
Liner: Zenon Pro 15

Outer: Zenon Pro 36
Liner: Zenon Pro 15

Complete rooflight assembly
(Class C liner required when lining out)

Complete rooflight assembly

Factory assembled double or triple skin
Medium/low flexibility outer profile, continuous
rooflight box
Medium/low flexibility outer profile, separate
rooflight boxes between purlins

The classifications shown in the table are for rooflight spans from 1.35m to 2.0m. Exceptional cases outside this range should be
subject to specific testing for the application.
For rooflights fitted to curved roofs, in continuous runs and at hips, or to anything other than cold rolled steel purlins may require
testing for the specific application. Alternatively a single incremental increase in sheet weight above that shown would usually
suffice.
The classification for fibre cement sheeting applies to current products manufactured and tested to achieve at least the same
rating. Asbestos cement and obsolete fibre cement profiles should always be considered to be fragile.

A number of factors will impact
on the period of non-fragility
which will be achieved by a
roofing assembly including the
quality and durability of the
other roof materials, and the
quality of installation of the
whole roof.

Manufacturers can only indicate
the expected period of nonfragility from extensive testing
carried out and cannot offer
performance guarantees out
of their direct control. Further
guidance is available from
NARM and The Metal Cladding
and Roofing Manufacturers
Association (MCRMA).
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Imported rooflights
claiming the same or similar
specifications and not
manufactured to BS EN1013,
and the UK Annex to this
Standard, cannot be assumed
to achieve the same nonfragility ratings, or for the same
periods of use.
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Zenon Evolution rooflights
Due to the nature of the continuous glass filament reinforcements used in Zenon Evolution
rooflight production, the tensile strength and tear resistance of the product is far greater than with
traditionally reinforced GRP materials. Zenon Evolution significantly outperforms traditional GRP
rooflights, resisting impact after impact. This gives great confidence, when specifying the Evolution
product, that the non-fragile rating of the material will be retained for periods in excess of 30 years
subject to all other parts of the roof retaining their integrity for the same period.
Minimum Classifications for Non-Fragility using Zenon Evolution Rooflights
Application (rooflight type)

Non-fragile
classification

Min specification
for non-fragility for
up to 30 years

Min specification
for non-fragility for
30 years +

Single skin
Rigid trapezoidal profiles for single skin metal
sheeting

Class B

Zenon Evolution LC1

Zenon Evolution LC2

Rigid sinusoidal profiles for fibre cement sheeting

Class C

Zenon Evolution LC1

n/a

Double or triple skin with flexible steel liners
(0.4mm typical)
Liner panel assembly

Class C

Outer: n/a
Liner: Zenon Evolution
LC1

Outer: n/a
Liner: Zenon Evolution
LC1

Complete rooflight assembly

Class B

Outer: Zenon Pro 18
Liner: Zenon Evolution
LC1

Outer: Zenon Pro 24
Liner: Zenon Evolution
LC1

Complete rooflight assembly

Class B

Outer: Zenon
Evolution LC1
Liner: Zenon Pro 18

Outer: Zenon
Evolution LC2
Liner: Zenon Pro 18

Double or triple skin with rigid steel liners
(0.7mm typical)
Liner panel assembly

Class B

Outer: n/a
Liner: Zenon Evolution
LC1

Outer: n/a
Liner: Zenon Evolution
LC1

Complete rooflight assembly

Class B

Outer: Zenon Pro 18
Liner: Zenon Evolution
LC1

Outer: Zenon Pro 24
Liner: Zenon Evolution
LC1

Factory assembled double or triple skin
Medium/low flexibility outer profile, continuous
rooflight box

Class B

Outer: Zenon
Evolution LC1
Liner: Zenon Pro 15

Outer: Zenon
Evolution LC2
Liner: Zenon Pro 15

Class B

Outer: Zenon
Evolution LC1
Liner: Zenon Pro 15

Outer: Zenon
Evolution LC2
Liner: Zenon Pro 15

(Class C liner required when lining out)

Medium/low flexibility outer profile, separate
rooflight boxes between purlins

The classification for fibre cement sheeting applies to current products manufactured and tested to achieve at least the same
rating. Asbestos cement and obsolete fibre cement profiles should always be considered to be fragile.
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HSG33 Health and Safety in
Roofwork (2012)
The following three extracts
are considerations for
designers that have been
reproduced from the Health
and Safety Executive HSG
publication that will influence
safety during construction,
maintenance and demolition
phases of profile sheet roofs:
Non-fragility: most industrialgrade profiled sheets,
including roof lights, are now
available to achieve a nonfragile status when installed.
Designers should make sure
that such specifications are
followed during procurement
and construction. A reduction
in the thickness of the profiled
sheeting, to save on cost,
may result in a non-fragile
specification becoming a
fragile construction;
Longevity: whatever roofing
assembly has been specified,
all non-fragile roofs will
deteriorate with time, and at
some point the assembly will
become fragile. Designers
should therefore determine
the design life of the roof
and specify the roofing
materials that will provide
non-fragility for this period.
Such information must be
included in the health and
safety file for the building.
Environmental issues may also
affect longevity;
Material weight: with an
increasing need to provide
better-insulated and more
airtight buildings there is a
growing need for thicker,
longer and therefore heavier

roof panels. Designers must
consider the safety issues with
handling the materials that
they specify.

are still not ‘walkable’ and
must never be subjected
to foot traffic, regardless of
specification.

‘Walkable’ and ‘Walk-On’
Rooflights

Rooflights should never be
walked on unless they are
specifically designed for this
purpose. Irrespective of the
strength of a rooflight and
the non-fragility classification,
any foot traffic could damage
the integrity of the rooflight
structure or surface protection
and consequently impact upon
the long term performance of
the product.

Glass rooflight used for foot traffic
Source: Glazing Vision

Some site-assembled or
built-up cladding systems
incorporate a liner sheet
in 0.7mm thick steel, and
in a profile depth usually
exceeding 30mm. This liner
assembly should have been
tested to achieve non-fragility
classification as a single skin
only, allowing the construction
operative to traverse it
while installing the full
cladding system. This kind of
construction is often referred
to within the industry as a
‘walkable liner’.

Rooflights designed to be
walked on, and for use where
they will be deliberately
walked on, need to be
designed for much greater
loads. The only suitable
material for this application
is glass, subject to very
specific specifications for each
application. Polycarbonate
and GRP glazing can never be
considered suitable materials
for ‘walkable’ applications.

It should be noted, however,
that profiled rooflight sheets
in such an assembly that have
been tested to achieve the
required non-fragility rating,
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Fire performance
The performance and reaction
of buildings in situations
where fire breaks out is heavily
dependent upon the way in
which a building is designed,
and the materials from which
it is constructed. There are
some key considerations that
have to be taken into account;
everything from restricting the
way in which fire can propagate
and spread, to providing
safe access routes so that the
occupants of the building can
escape to safety. Consequently,
the Building Regulations
Approved Documents B,
Volume 1 (Dwellinghouses)
and Volume 2 (Buildings other
than dwellinghouses), are very
detailed and specific in their
requirements.
Fire Classifications and
Requirements for Rooflights
Approved Document B,
Volume 2 of the Building
Regulations 2010 (2006
edition, latest amendment
2013) sets out the
requirements for fire safety of
buildings that are other than
dwelling houses as follows.
Requirement B2 covers
internal fire spread, and the
linings of both the roofs and
walls of buildings - see pages
61 to 66.

Section 8 covers
compartmentation within a
building and in particular,
junctions of compartment
walls and roofs - see pages 76
and 77.
Requirement B4 covers the
requirements applicable to
external fire spread. Section
12 applies to the external
covering of walls – see pages
93 to 95, and Section 14
applies to the external roof
covering - see pages 102 to
104.
Internal
Generally the fire safety
requirements for linings are
classified by surface spread
of flame, specified in line with
the performance classifications
of BS 476-7:1997. Typically
these will be Class 1 or Class
3. Where Class 0 performance
is required, the classification
is determined under BS 476-6:
1989+A1: 2009 in addition to
BS 476-7:1997.
External
The requirements for
external surfaces are
generally fire resistance,
specified in line with the
classifications of
BS 476-3:2004 - typically AA,
AB or AC.

Requirement B3 covers the
requirements relating to
internal fire spread and the
structure of the building – see
pages 68 to 90.
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General Guidance
The following information is for guidance only, and whilst
applicable for the majority of industrial buildings, it is the
responsibility of the designer to ensure that compliance is
achieved on each specific project.
From Approved Document B Vol2, The
Building Regulations requirements can be
summarised as follows:
• The lining of a roof or wall should normally
be rated Class 1 to BS 476-7:1997, see B2
Section 6, clause 6.1 and Table 10 (page 63).
• The roof outer covering should normally
be rated at least AC to BS 476-3:2004 for unrestricted use
relating to distance of site boundary, see B4 Section 14
clause 14.5 and Table 16 (pages 102 & 103).
• There is no provision for any fire performance of external wall
surfaces unless the building is within 1 metre of a boundary,
is over 18 metres tall or 10 metres above an adjacent roof or is
a building to which the public have access, see clause 12.6
and Diagram 40 (pages 93 to 95).
• The roof covering should be designated AA, AB or AC for 1.5
metres either side of a compartment wall and any built-up or
composite panel cladding system should incorporate a band
of limited combustibility 300mm wide centred over the wall.
Fire protection for any roof support members that pass
through the wall may also be required for a distance of 1.5
metres on either side.
• If the construction is of single skin, with no separate lining
panel, then the single skin sheet or panel must meet the
requirements for both the linings and the outer roof or
wall sheet.
Fire Rating Identification
of Zenon Pro and Zenon
Evolution GRP Sheets
The fire rating of all
Hambleside Danelaw GRP
rooflight sheets is printed
on each rooflight; in
addition a coloured thread is
incorporated to identify the
fire rating:

Red: identifies sheets which are
rated AB to BS 476-3:2004 and
Class 3 to BS 476-7:1997
Green: identifies sheets which
are rated AA to BS 476-3:2004,
and Class 1 to BS 476-7:1997
Blue: identifies sheets that
are rated Class 0 to BS 4766:1989+A1:2009
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Limits on the use of Class 3
Linings
B2 Section 6, clause 6.7, Table
11 and Diagram 27 allows
the linings of a rooflight to
be rated Class 3 rather than
Class 1, providing the rooflight
area is less than 5m² in any
5m x 5m area, and there is a
clear space of 3 metres in all
directions between each group
of rooflights in the 5m x 5m
area. Rooflights may be spaced
1.8m apart provided that they
are evenly distributed and do
not exceed more than 20% of
the floor area.
This is further detailed in
B4 Section 14, clause 14.6,
Diagram 47 and Table 17
covering limitations that apply
to rooflights with a Class 3 rated
lining. Note: these limitations
do not apply to a rooflight
lining that is rated Class 1.
Limits on the use of
Thermoplastic (TP) Materials
Rated TP(a) and TP(b)
Unlike GRP rooflights that are
a thermoset material, there is
difficulty testing thermoplastic
materials to achieve
classification under BS 4763:2004, as the material melts
during the test. Thermoplastic
materials which are rated
Class 1 to BS 476-7:1997 are
given the rating TP(a) - other
thermoplastic materials can be
tested to BS 2782-1 and given
ratings of TP(a) or TP(b).
There are concessions to
allow the use of rooflight
materials with an external fire
classification of AD (or worse),
and to allow the use of

materials with a TP(a) or TP(b)
rating as the outer covering of a
rooflight.
Clause 14.6 and Table 18
detail these concessions, and
also show the restriction of
use for these materials. These
restrictions do not apply to
materials which are rated AA,
AB or AC to BS 476-3: 2004.
There is also a concession to
allow the use of TP(a) or TP(b)
rated materials as building
linings, detailed in clauses
6.10 & 6.12 and Tables 11 and
18. Material rated TP(a) can
be used in most applications
where a Class 1 material is
normally required; the only
limitation being shown in
Table 18. The use of TP(b)
material as a lining has the
same restrictions as the use
of a Class 3 material in this
application. Note that these
restrictions do not apply to
materials which are rated
Class 1 to BS 476-7.

Fire Designation of Specimens to BS 476
The following is taken from Clause 4 of BS 476-3:2004
‘The designation of specimens subject to conditions of external
fire shall be according to both the time of penetration and the
distance of spread of flame along their external surface. Each
category designation consists of two letters, e.g. AA, AC, BB
these being determined as follows:

First Letter (Penetration
classifications)

Second Letter (Spread of
flame classifications)

A - Those specimens which
have not been
penetrated within 1 hour

A - Those specimens on
which there is no spread
of flame

B - Those specimens which
are penetrated in not
less than 30 minutes

B - Those specimens on
which there is not more
than 533mm spread of
flame

C - Those specimens which
are penetrated in less
than 30 minutes
D - Those specimens which
are penetrated in the
preliminary test

C - Those specimens on
which there is more than
533mm spread of flame
D - Those specimens which
continue to burn for 5
minutes after the
withdrawal of the test
flame or spread more
than 381mm across the
region of burning in the
preliminary test

Attention shall be drawn to dripping from the underside of the
specimen, any mechanical failure, and any development of holes,
by adding a suffix ‘X’ to the designation to denote that one or
more of these took place during the test.
The designation letters for penetration and spread of flame are
preceded by the letters EXT.F (flat) or EXT.S (sloping) according
to whether tested flat or inclined, e.g. EXT.S.AB.’
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Internal Exposure Testing
The following is taken from Section 11 of BS 476-7:1997:
Exposed surfaces of materials used as linings for walls and ceilings are classified in the Standard
according to the rate and distance of spread of flame across them as in Table 2 shown below.
Classification

Spread of flame (1.5 minutes)
Limit for one
specimen in sample
(mm)

Limit (mm)

Final spread of flame (10 minutes)

Limit (mm)

Limit for one
specimen in sample
(mm)

Class 0

Not a classification identified in any British Standard test

Class 1

165

165 + 25

165

165 + 25

Class 2

215

215 + 25

455

455 + 25

Class 3

265

265 + 25

710

710 + 25

Class 4

Exceeding the limits of Class 3

A suffix ‘Y’ shall be added to the classification if any softening and/or other behaviour that may
affect the flame spread occurs e.g. Class 3Y.
Note: The highest product performance classification for lining materials is Class 0.
This is achieved if a material is either:
a) composed throughout of materials of limited combustibility or
b) a Class 1 material that has a fire propagation index (I) of not more than 12 and sub-index (i1)
of not more than 6 when tested to BS 476-6:1989.’
Location of Rooflights Adjacent
to Fire Compartment Walls
Hambleside Danelaw’s
interpretation of Building
Regulations 2010 Part B, and
Approved Document B (2006
Edition, 2013 amendment),
clauses 8.28 to 8.31 and Diagram
30, with respect to the location
of rooflights, is as follows:
Thermoplastic rooflights
are not suitable for use
within 1500mm of a fire
compartment wall. GRP
rooflights however are not
a thermoplastic material,
but a thermoset material,
therefore this restriction will

not apply. The requirements
are for the compartment wall
to be constructed up to the
underside of the roof covering
with fire-stopping at the wall
to roof junction, and for the
outer surface to have a fire
designation of AA, AB or
AC. No specific reference is
made to the fire designation
of the liner of double skinned
roof sheeting installation,
however a metal liner would be
designated Class 0.
The roof covering used with inplane rooflights may be either
a built-up metal cladding
system using separate liner
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and top sheets, or composite
panels. In either case, the roof
sheeting or cladding should
incorporate a band of material
of limited combustibility
300mm wide and centred
over the wall. This would
then maintain continuity of
a fire break from the top of
the compartment wall to the
underside of the outer roof
sheeting and negate the
need for a liner panel to the
roof sheeting or rooflight to
have any specific level of fire
resistance. Without this band
of material, the fire resistance
of the liner may be critical.

Hambleside Danelaw
manufacture in-plane rooflights
with fire designations of
the outer sheet up to AA in
accordance with BS 476-3 and
liner panels up to Class 0 in
accordance with BS 476-6 & BS
476-7.
Please note: It is the
responsibility of the designer of
the building to ensure that the
requirements of the Building
Regulations are implemented
correctly. Should there be any
doubt, we recommend that the
guidance of the Local Authority
Building Control Department
be sought.
Combustion of GRP rooflight
sheeting
GRP (Glass Reinforced
Polyester) is a composite
material comprising glass
reinforcement encapsulated in
polyester resin. This polyester
resin is a ‘thermoset’ type of
plastic and fundamentally
different to ‘thermoplastic’
plastics materials that soften
and eventually melt when
exposed to increasing
temperatures.

Typical heat exposure behaviour
In tests conducted to identify the reaction of GRP to heat, a
sample of translucent GRP sheeting manufactured using Class
1 resin with a high resin to glass ratio of 2.4:1 was supplied.
Half the laminate was was placed on a support in a muffle
furnace with a temperature of 300°C for five minutes.
Within the first few minutes of placing the laminate sample
in the furnace, smoke was observed. The smoke emission
continued throughout the duration of the five minute
exposure period.
The laminate was removed from the furnace and allowed to
cool to an ambient temperature and the appearance was
compared with the other half of the sample. The tested
sample was opaque, charred orange/brown in appearance,
with a rough, gritty texture to the surface.
To confirm the effects of this high temperature exposure the
flexural strength, modulus and Barcol hardness properties
were determined before and after exposure. The results were
as follows:
Test

Unit

Standard

Heat aged

Flexural strength

MPa

378

294

Modulus

MPa

6870

5200

Barcol Hardness

934-1

30-40

42-55

The thermoset material is
inherently much more stable
than a thermoplastic material
and can withstand the
application of heat up to around
400°C subject to composition,
albeit the material will darken
significantly and have a charred
surface appearance. Above
these temperatures, the material
will burn, but only with the
continued application of the
heat source. When the heat
source is removed, the GRP will
self-extinguish.

11.05

ZENON FROM HAMBLESIDE DANELAW

By-products of combustion
There are, as with all plastics
materials, toxic substances
produced as a result of
burning. It is not possible to
manufacture any rooflight
material for this type of
application without this
occurring.
The main by-products of
combustion of the polyester
resins used in the manufacture
of GRP in-plane rooflights are
carbon dioxide, water and
carbon monoxide. In addition
to these, there will also be
some phosphorous halides
given off from the halogens
added to the material. These
halogens are a necessary part
of the composition of the
material and are essential to
improve the fire resistance.

The more halogens the
product contains, the better
the fire resistance will be.
It is not possible to be
precise in stating exactly what
substances will be produced
and in what proportion as this
will depend on the burning
conditions of the material and
the levels of oxygen present.
In selecting a product
manufactured for high
strength such as our Zenon
Evolution range, and where
the glass to resin ratio is much
higher than traditional GRP
laminates, there is a reduction
in the noxious materials
produced.
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Zenon Pro and Zenon
Evolution sheets are available
in a range of internal fire grade
classifications from Class
3 to Class 0 in accordance
with BS476-6 and BS4767, and external fire grade
classifications up to S.AA in
accordance with BS476-3 to
accommodate all UK Building
Regulation requirements for
exposure to fire.

Embodied carbon
Hambleside Danelaw have
a very strong reputation for
award winning products
with a high environmental
performance. Our rooflights
have been at the forefront
of industry performance
since 2001 and have won a
Queens Award for Innovation.
Our unique Zenon Insulator
honeycomb core for instance
is made from sustainable
resources and is compostable
at end of life. Whenever we
quote figures for embodied
carbon they are cradle-tograve, or cradle-to-cradle
wherever possible, so that
you get the full picture. All
our embodied data has been
independently verified by
Dcarbon8 and RPS Group.
EMBODIED
CARBON
The carbon released during
the resource extraction,
manufacture and fabrication of
a product, its use, maintenance
and final disposal including
transport and packaging
at all stages.

Cradle-to-Grave
Cradle-to-grave is the full
Life Cycle Assessment
from resource extraction
‘cradle’ - through processing,
manufacturing and use to
final disposal phase - ‘grave’.

allowance for transporting
the rooflights to site, their
maintenance in line with
recommendations and the
disposal of the rooflights after
the building is demolished.
Transport emissions can
make a big difference to the
embodied carbon especially
when goods are moved
across the globe.
Our Zenon Insulator cellulose
acetate honeycomb core is
extracted from tree fibres and
is processed into a film which
we make into honeycomb.
At end of life it can be
composted. This results in a
very low embodied carbon
figure of 0.28kg of embodied
carbon per square metre of
our 20mm thick insulation
compared to the comparable
thermal performance of
10mm thick, four-wall
polycarbonate with 18 times
the amount at 5.1kg.
Our Zenon Evolution factory
assembled rooflights (FAIRS)
have only 40% of the cradleto-grave embodied carbon
of a traditional rooflight with
the same performance over
the lifetime of a standard
building.

This includes all packaging,
transport and maintenance.
Hambleside Danelaw
quoted figures also make an
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Cradle-to-Gate
Cradle-to-gate is an
assessment of a partial
product life cycle from
resource extraction (cradle)
to the factory gate i.e.,
before it is transported to the
consumer. The use phase and
disposal phase of the product
are omitted in this case.
Cradle-to-gate assessments
can be misleading especially
if the product is used with
other products to make them
actually work. For example
reinforced cement using a
cradle-to-gate assessment
would only consider the
cement. The reinforcement
would not be included but
will make a considerable
difference to the final cradleto-grave assessment.
Cradle-to-Cradle or ‘Closed
Loop’ Production
Cradle-to-cradle is a specific
kind of cradle-to-grave
assessment, where the endof-life disposal step for the
product is a recycling or reuse
process. Products that are
cradle-to-cradle are the aim
of sustainable production; for
example glass bottles that are
melted down at end of life to
make more glass bottles.
Recycling
Recycling is a process to
change end of life materials
into new products to
prevent waste, reduce the
consumption of new raw
materials, reduce energy use,
reduce pollution and therefore
reduce greenhouse gas
emissions.

We have been working on
the recycling of GRP for
the last ten years and have
developed a process to break
down the GRP resin whilst
still retaining fibre length,
so that the glass fibres can
be used as reinforcement in
thermoplastics where they can
also be recycled at end of life.
Quality, Production &
Manufacturing Controls
When it comes to the
environment, quality,
production & manufacturing
controls are important because
through a good quality system,
it is possible to prevent waste,
reduce the consumption of
new raw materials, reduce
energy use, reduce pollution
and therefore reduce
greenhouse gas emissions.
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Hambleside Danelaw products
are factory made to BS EN
ISO 9001 quality management
standards. By providing good
quality, consistent products to
high standards, less waste is
created.

Zenon Pro
The Zenon Pro range of rooflights uses traditional
glass fibre ‘rovings’ and ‘chopped strand mat’
(CSM) reinforcement materials to deliver a tried
and tested product which has stood the test of
time for decades.

daylight and reducing the
demand on internal artificial
lighting systems.

Zenon Pro is manufactured
and CE marked in accordance
with UK Annex BS EN
1013:2012 + A1:2014. It is
available in nominal sheet
weights from 1.8kg/m2 CE18
up to 5.4kg/m2 CE54.
Hambleside Danelaw can
also supply additional sheet
weights, some lighter and
some heavier than those
described within the UK
Annex, for specific applications
such as lightweight universal
liners for use with factoryassembled rooflights (FAIRS)
or more resin-heavy products
for projects where extremely
high levels of rigidity are
required. For outer or ‘weather’
sheet applications, all Zenon
rooflights carry Zenon Shield,
a highly durable UV protective
surface film.
The complete range of
Hambleside Danelaw Zenon
Pro rooflight products is fully
compliant with the Building
Regulations requirements for
fire performance, tested to
BS 476 Parts 3, 6 and 7.
Moreover, because the Zenon
Pro range is made from
thermosetting GRP, its use is
not constrained by the Building
Regulations thermoplastic
considerations.

Zenon Pro rooflights are suitable
for use in single, double or
triple-skin rooflight assemblies
and are compatible with both
site-assembled and composite
panel cladding systems.

Glass fibre rovings

Hambleside Danelaw can
offer expert advice regarding
appropriate sheet weights
for specific applications and
requirements.

Chopped strand mat

Zenon Pro is available to match
over 1000 profiles from the fibre
cement and metal cladding
sectors, and non-standard
designs can be produced
subject to a minimum order
quantity. Hambleside Danelaw
can assist clients in identifying
a number of rare or obsolete
profile shapes and, in many
cases, can provide dimensioned
confirmatory drawings.

State of the art continuous
profiling techniques give
Zenon Pro excellent profile
definition for a sharper, tighter
match with the adjacent metal
roof sheets, making sealing,
and therefore achieving
airtightness, straightforward
and simple. The Hambleside
Danelaw manufacturing
process means that this applies
even with heavier weight
sheets, where a thicker product
can sometimes result in poor
profile definition.

The ‘resin and fibre’ composition
of these rooflights offers
excellent light transmission
and diffusion, making the most
efficient use of the available
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Zenon Pro - Maximum span table (outer sheet)
Depth of sheet
profile (mm)

Purlin centres (m)
Pro 18

Pro 24

Pro 30

Pro 36

Pro 54

15 to 20

1.25

1.50

1.60

1.65

1.80

21 to 25

1.50

1.75

1.80

1.90

2.40

26 to 30

1.60

1.85

2.00

2.10

2.80

31 to 35

1.80

2.05

2.20

2.35

2.90

Over 36

2.00

2.25

2.40

2.50

3.00
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Zenon Evolution
The Zenon Evolution range of low carbon
rooflights, manufactured and CE marked to UK
Annex BS EN 1013:2012 + A1:2014, uses state
of the art reinforcement technology to deliver a
truly innovative rooflight solution with excellent
impact resistance and an improved service life.

Tests conducted on Zenon
Evolution resulted in the
rooflights withstanding impacts
of more than twice the force
required by the Industry
Standard test for non-fragility,
the ACR[M]001:2014 (Fifth
edition). Unlike traditional GRP
rooflights reinforced with short
glass fibres or rovings, the
glass reinforcement used in the
Evolution product is formed
from a continuous woven
mat of glass filaments layed
on the polyester, providing
very high tensile strength and
resistance to tearing. This goes
way beyond the minimum
requirements for non-fragility
and can produce rooflight
sheeting stronger than the
surrounding roof area.
Further tests were then
carried out using just the
reinforcement component, not
encapsulated in polyester resin
with the same results. The
reinforcement alone provides
an effective safety net.
The immense strength of the
Zenon Evolution reinforcement
means that the finished
product is manufactured
using significantly less resin
than required with traditional
reinforcement techniques.

Continuous filament reinforcement

The additional benefit of this
is a significant reduction in
the embodied carbon in the
finished product with no loss in
performance.
The ability to manufacture
these high-strength rooflight
sheets in this way provides a
finished product with a greater
strength to weight ratio,
allowing thinner profiles with
much better profile definition
than significantly heavier
conventionally reinforced
products. This better profile
definition from Zenon
Evolution provides a far better
profile match resulting in a
better fit and more reliable seal
with the adjacent metal sheets,
aiding weather proofing and
airtightness.

Embodied carbon in the
finished Zenon Evolution
rooflight range, is up to 40%
lower than conventionally
reinforced alternatives of
equivalent strength. When
installed with the unique
Zenon Insulator light diffusing
insulation layer in the finished
installation, not only is the
embodied carbon saving even
greater, the light transmission
levels are maintained, making
a positive contribution to the
Government target of carbon
neutrality in non-domestic
buildings by 2019.

All Zenon Evolution rooflights
carry Zenon Shield, a highly
durable UV protective surface
film for extended performance.
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Zenon Evolution - Maximum span table (outer sheet)
Depth of sheet
profile (mm)

Purlin centres (m)
Evolution LC1

Evolution LC2

15 to 20

1.75

1.80

21 to 25

2.25

2.40

26 to 30

2.60

2.80

31 to 35

2.70

2.90

Over 36

2.80

3.00

Factory Assembled Insulated Rooflights
Hambleside Danelaw
manufacture a range of madeto-order composite panel
rooflights, most commonly
known as factory assembled
insulated rooflights (FAIRS),
to suit all commonly available
composite cladding systems
on the market.
Unlike site-assembled cladding
systems where translucent
glass reinforced polyester
(GRP) rooflight sheets are
supplied to site as components
and replace the metal sheets
where required, FAIRS are
complete rooflight panels
manufactured to match the
depth and profile of metal
faced composite cladding
systems with integral insulation
as required.
Features and Benefits
All Zenon FAIRS are
constructed from Zenon
Pro and Zenon Evolution
sheets, depending upon the
specification, durability and
non-fragility periods required.
They incorporate the highly
durable Zenon Shield a highly
durable UV protective surface
film and compression resistant
closed cell fillers at purlin
positions for improved primary
fixing and seating of the
sealing washers.
The panels can be
manufactured to incorporate
different insulation layers
for improved U-values as
required, including the unique
Zenon Insulator honeycomb

Factory assembled insulated rooflight cut-away detail

insulation system for high
light transmission and low
embodied carbon. They can
be supplied as an uninsulated
panel, where compliance with
the thermal requirements of
Building Regulations is not
required, or different insulation
options can be selected
depending upon requirement,
from U-values of 1.8W/m²K
down to as low as 0.8W/m²K.
The liner panels of Zenon FAIRS
feature a special rib profile
to minimise the deflection of
liner panel, and to create an
air separation layer below any
insulation system incorporated
in the rooflight to maximise the
thermal performance.

panel and rooflight panel, and
improving the airtightness of
the assembly.
Expanding rubber or metal
type grommets are usually
used when fixing metal
composite panel laps over
GRP depending upon the
requirements for durability,
however metal fixing strips
can be incorporated into
the manufacture of Zenon
FAIRS to facilitate the use of
conventional side lap stitcher
screw fasteners that would
be used where metal or GRP
overlaps the metal of an
adjacent panel.

Zenon FAIRS also feature
unique ZSL50 thermal side
strips for better continuity of
the roof insulation, reducing
any cold bridging between
the insulated composite
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Zenon FAIRS Span Table
Depth of
outer sheet
profile (mm)

Purlin centres (m)
Pro 24

Pro 30

Pro 36

Pro 54

Evolution LC1

Evolution LC2

31 to 35

2.05

2.20

2.35

2.90

2.70

2.90

Over 36

2.25

2.40

2.50

3.00

2.80

3.00

Rooflight performance
Site assembled rooflights
Zenon site assembled rooflights can combine
Zenon Pro and Zenon Evolution weather sheet
and liner panel configurations to suit the building
requirements. Manufactured to match all
commonly available metal cladding profiles for
both new build and refurbishment projects, the
various sheet weights can be mixed and matched
to meet the best performance criteria for your
building design. Where insulated assemblies
are required to meet Building Regulations and
to improve building energy performance, our
unique Zenon Insulator core or polycarbonate
options can be selected.

All our insulated rooflight assemblies achieve
U-values below the Building Regulations Part
L notional building value of 1.8W/m2K. All our
assembly combinations meet, or more often
exceed, the required non-fragility classification
as defined in NARM Technical Document NTD03
[2014] in conjunction with ACR(M)001:2014 [Fifth
edition]. Each sheet can be manufactured to
the required fire grade. Uninsulated rooflight
assemblies are available for agricultural
building applications where Building Regulation
requirements may not be applicable.

Configurations
The options demonstrate the effect that our different insulation options have on building
performance for the average Zenon Pro and Zenon Evolution assemblies. (Shown overleaf are
typical values only and vary subject to specific specification requirements.)
For more specific performance data based on specific configurations for your building design
requirements, please contact our Sales Department on 01327 701920 or our
Technical Department on techelp@hambleside-danelaw.co.uk.

Please note: rooflight U-values quoted by Hambleside Danelaw are values determined by
physical testing in the horizontal plane. When using design tools such as SBEM, it is important to
ensure that the entered value is not assumed by the program to be the value determined in the
vertical plane and consequently an automatic adjustment or correction applied.
Wall lights used in the vertical plane provide a nominal 10% improvement on the stated U-values
when compared to their use in horizontal applications.

16.01

ZENON FROM HAMBLESIDE DANELAW

Site assembled
PERFORMANCE
IMPROVEMENT

40MM INSULATOR

%

W/m2K

%

kg Co2e/m2

1.2

56

18.4

47

15.3

%

kg Co2e/m2

56

18.3

Zenon Pro
56

Zenon Evolution
46

20MM INSULATOR

1.2

%

W/m2K

Zenon Pro
56

1.3

Zenon Evolution

10MM POLYCARBONATE

46

1.3

47

15.2

%

W/m2K

%

kg Co2e/m2

1.3

44

23.4

36

20.3

%

kg Co2e/m2

52

21.0

43

17.9

Zenon Pro
43

Zenon Evolution
35

4MM POLYCARBONATE

1.3

%

W/m2K

Zenon Pro
53

1.7

Zenon Evolution
45

1.7

Typical figures for comparison purposes only, based on physical testing by NPL.
KEY

LIGHT TRANSMISSION

THERMAL PERFORMANCE
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Rooflight performance
Factory assembled rooflights
Zenon factory assembled insulated rooflights (FAIRS), to suit composite panel cladding
systems, can comprise of Zenon Pro and Zenon Evolution weather sheet and liner panel
configurations to suit the building requirements. Where insulated assemblies are required to
meet Building Regulations and to improve building performance, the unique Insulator core or
polycarbonate options can be selected.
All our triple skin FAIRS achieve U-values which out-perform the Building Regulations Part L
notional building value of 1.8W/m2K.
Configurations
The options demonstrate the effect that our different insulation options have on building
performance for the average Zenon Pro and Zenon Evolution FAIRS assemblies. (Shown overleaf
are typical values only and vary subject to specific specification requirements.)
For more specific performance data based on specific configurations for your building design
requirements, please contact our Sales Department on 01327 701920 or our
Technical Department on techelp@hambleside-danelaw.co.uk.

Please note: rooflight U-values quoted by Hambleside Danelaw are values determined by
physical testing in the horizontal plane. When using design tools such as SBEM, it is important to
ensure that the entered value is not assumed by the program to be the value determined in the
vertical plane and consequently an automatic adjustment or correction applied.
Wall lights used in the vertical plane provide a nominal 10% improvement on the stated U-values
when compared to their use in horizontal applications.
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Factory assembled
PERFORMANCE
IMPROVEMENT

40MM INSULATOR

%

W/m2K

%

kg Co2e/m2

1.1

61

17.1

50

14

%

kg Co2e/m2

61

17.0

Zenon Pro
61

Zenon Evolution
50

20MM INSULATOR

1.1

%

W/m2K

Zenon Pro
61

1.2

Zenon Evolution

10MM POLYCARBONATE

50

1.2

50

13.9

%

W/m2K

%

kg Co2e/m2

1.2

44

22.1

36

19.0

%

kg Co2e/m2

53

19.7

43

16.6

Zenon Pro
44

Zenon Evolution
36

4MM POLYCARBONATE

1.2

%

W/m2K

Zenon Pro
53

1.5

Zenon Evolution
44

1.5

Typical figures for comparison purposes only, based on physical testing by NPL.
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Barrel vault rooflights
Barrel vault type rooflights are
popular in applications where
continuous runs of rooflight
openings are required in
flat, low pitched, curved and
standing seam or secret fix
roofing systems, or where
in-plane or individual domed
or pyramid type rooflights
are not suitable or adequate
to provide sufficient light
transmission effectively.
The provision of this style of
rooflight allows high levels of
natural light to be provided
into the building with all the
associated benefits of natural
daylight and energy saving.
As an out-of-plane
installation, barrel vault
rooflights are usually mounted
on kerbs or upstands in
continuous runs to suit the

application, generally a
minimum of 150mm high
for adequate and long
term weather sealing of the
junction between rooflight
and waterproofing layer.
Hambleside Danelaw
manufactures and supplies
two cost effective, robust
and shatter-resistant Glass
Reinforced Polyester (GRP)
barrel vault rooflight systems;
Zenon Arc and Zenon
Curve*. Both systems provide
excellent light transmission
with good levels of diffused
light distribution to the
internal areas of the building,
and incorporate Zenon Shield
to the outer weathering
surface; a highly durable UV
protective surface film for
enhanced protection and
durability.

Both systems are designed
for simple installation onto
kerbs or upstands in flat plane
or curved roof structures and
can be installed for rooflighting applications along
ridgelines. They can also be
supplied with insulated end
cap closures to maintain the
thermal continuity of the
system.
All Zenon Arc and Zenon
Curve are manufactured
and CE marked to BS EN
14963:2006 and tested for
non-fragility in accordance
with the Advisory Committee
for Roofsafety document
ACR[M]001: 2014.

*Curve, formerly known as Archlight
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Zenon Arc
Zenon Arc barrel vault
rooflights are supplied as
double skin or triple skin
insulated modular rooflight
units containing the Zenon
Insulator system, and are
characterised by longitudinal
ribs for extra rigidity. They may
be constructed from Zenon Pro
and Zenon Evolution rooflight
sheets, depending upon the
performance specification,
durability and non-fragility
periods required, to provide
two daylight opening width
options of 1000mm and
1200mm.
Zenon Arc Pro rooflights
are manufactured using the
conventionally reinforced
Zenon Pro 24 rooflight sheets,
and Zenon Arc Evolution
rooflights are manufactured
using the high strength, low
carbon Zenon Evolution LC1
outer sheet combined with a
Zenon Pro liner.
Zenon Pro is a rooflight sheet
reinforced using traditional
glass fibre ‘rovings’. It is a
tried and tested product which
has stood the test of time for
decades and can be expected
to remain durable and nonfragile for up to 25 years
when installed in accordance
with Hambleside Danelaw’s
recommendations, and as
part of a non-fragile assembly
with the same non-fragility
performance.

the art technology to deliver
a truly innovative rooflight
solution with excellent impact
resistance and an improved
service life that can be
expected to remain durable
and non-fragile for periods
in excess of 30 years when
installed in accordance with
our recommendations, and as
part of a non-fragile assembly
with the same performance
expectation.

Zenon Evolution is a rooflight
sheet which uses state of

Unlike traditional GRP
rooflights reinforced with
short glass fibres or rovings,
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the glass reinforcement used
in Zenon Evolution is formed
from continuous filaments of
glass fibres providing very high
tensile strength and resistance
to tearing.
When choosing the high
performance Zenon Evolution,
the system delivers embodied
carbon levels that are 40%
lower than the industry
standard making a significant
contribution to the target
of overall building carbon
neutrality.

Zenon Arc rooflights can be supplied as an uninsulated panel where there are no specific thermal
compliance requirements, or can be manufactured to incorporate the unique Zenon Insulator
honeycomb insulation system delivering improved thermal performance while retaining high levels
of light transmission and low embodied carbon.
Zenon Arc performance data
U-value W/m2K

Light transmission %

Solar transmission %

Zenon Arc Pro

2.9

66

65

Zenon Arc Pro Insulator 40

2.0

66

65

Zenon Arc Pro Insulator 20/20

1.6

61

61

Zenon Arc Evolution

2.9

53

54

Zenon Arc Evolution Insulator 40

2.0

53

52

Zenon Arc Evolution Insulator 20/20

1.6

49

49

Zenon Arc size options

1000mm

1200mm
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Zenon Curve
Curve are manufactured and supplied as individual pre-curved selfsupporting rooflight sheets characterised by a trapezoidal ribbed
profile following the curve of the sheet. They are available for
daylight openings or support systems up to 4 metres wide and at a
fixed sheet radius of 3150mm in natural translucent or opal tinted
GRP and at a nominal weight of 2.4kg/m².
They are available to suit any length of construction or opening,
and are easily installed in single, double or triple skin configurations
using spacer brackets depending upon the thermal performance
required, or in combination with flat profiled liners and insulation
layers in built-up self-supporting metal sheet roofing systems.
Subject to specification, they offer expected periods of non-fragility
up to 25 years subject to all other elements of the assembly or roof
construction retaining their integrity for the same period.
Zenon Curve Configurations

Single skin configuration

Double skin configuration

Zenon Curve performance data
U-value
W/m2K

Light
transmission %

Solar
transmission %

Single skin

5.7

81

78

Double skin

3.0

65

65

Triple skin

2.2

54

55
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Triple skin configuration

Single ply composite roof system applications
In flat roof decking systems
comprising of metal lined
composite insulation panels
with a bonded single-ply
waterproofing outer surface,
such as Kingspan’s Topdek,
both Zenon Arc and Curve can
deliver excellent roof-lighting
solutions by offering good levels
of light transmission, thermal
performance and excellent nonfragility performance.
Hambleside Danelaw can
provide single layer profiled

rooflight liner sheets to suit
the metal composite decking
system in either Zenon Pro or
Zenon Evolution weights to
help maintain the airtightness
of the system and remove the
clear opening of the rooflight
aperture while the kerbs and
barrel vault rooflight assembly is
being installed above the roof
level.
Alternatively, a factory
assembled composite rooflight
panel assembly, to match

the depth and profile of the
roof panels, can be supplied
incorporating additional
insulation layers such as the
Zenon Insulator system.
Both options would achieve
non-fragile classifications when
fixed, and without reliance on
either the Zenon Arc or Curve
barrel vault system fitted to
the rooflight kerbs or upstands
to suit the specific project
requirements.

Zenon Barrel Vault configurations

Zenon Arc Insulator 40

Zenon Arc with a liner panel

Zenon Curve with insulated composite liner panel

Light, thermal and solar transmission data can be provided subject to specification and rooflight
assembly type.
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Standards
BRE BES 6001

Responsible Sourcing of Construction Products

BS 476-3: 2004	Fire tests on building materials and structures. Classification and method
of test for external fire exposure to roofs.
BS 476-6:1989 + A1:2009	Fire tests on building materials and structures. Method of test
for fire propagation for products.
BS 476-7:1997	Fire tests on building materials and structures. Method of test to
determine the classification of the surface spread of flame of products.
BS 493:1995 + A1:2010	Specification for airbricks and gratings for wall ventilation.
BS EN ISO 527-5:2009	Plastics. Determination of tensile properties. Test conditions for
unidirectional fibre-reinforced plastic composites.
BS EN 1013:2012 +

Light transmitting single skin profiled plastics sheets for internal and

A1:2014

external roofs, walls and ceilings. Requirements and test methods.

BS EN ISO 1183-1:2012

Plastics. Methods for determining the density of non-cellular plastics. 		
Immersion method, liquid pyknometer method and titration method.

BS EN ISO 1183-2:2004

Plastics. Methods for determining the density of non-cellular plastics. 		
Density gradient column method.

BS EN 1991-1-3:2003

Eurocode 1. Actions on structures. General actions. Snow loads.

BS EN 1991-1-4:2005 +

Eurocode 1. Actions on structures. General actions. Wind actions.
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