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Liability:
All descriptions of the goods in brochures, sales materials
and the like (which shall not form part of the contract) are
merely indicative of the nature of the goods. We reserve the
right to alter the appearance or functionality of the materials or
components of the goods provided always they do not differ
from any expressly agreed specification.
Any advice or suggestions made by us or on our behalf
whether in brochures, technical literature or in response to a
specific query as to the usability or suitability of the goods for
a specific purpose is given in good faith on a goodwill basis
only and on the basis of any information supplied by you.
However, it remains your ultimate responsibility to ensure (by
trial use or processing if necessary) that the goods will be
suitable in all respects (for a full copy of Klober Ltd Terms and
Conditions, please contact the Sales Office).

Introduction

History

Technical support

Klober was founded in 1960 in Schwelm, Germany. The
philosophy of the company was to manufacture ventilation
pipes on an industrial scale which could be installed on
any roof – no matter what the pitch.

Klober offers technical advice and design support on how
best to incorporate its products into specific building types or
particular forms and techniques of construction, whether for
refurbishment or new-build projects.
The service includes:

During the seventies, the product range grew to include
safety and support products as well as walkway systems
and roof windows. By the start of the 1990’s Klober
entered the market with vapour permeable membranes
which strongly influenced the way roofs were constructed.
The development of a ridge and hip solution also changed
the installation methods within the whole industry. In 1997,
Klober completed its offer for permeable underlays with
the introduction of vapour control layers. Its first overseas
venture took place in 1985 when Klober established itself
in the UK.
Since then the company has continued to strengthen its
position as a leading player in the European market.
Finally, in order to improve direct contact with its clients,
Klober has recently set up sales organisations in Slovakia
and the Czech Republic.
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1960 - 2016

years

Experience & innovation

• Telephone helpline +44 (0)1332 813 050
• CPD approved seminars
• Computerised U-value calculations
• Condensation risk analyses
• Site visits by technical staff
• Copies of relevant test reports and certification
• Product samples
• Technical literature
• Help and advice on roof detailing
and on meeting the requirements
of Building Regulations
• Training

Klober’s UK Headquarters and East Midlands Distribution Centre at Castle Donington
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The Ventilation Process

Condensation - a rising problem

Condensation is a result of modern living and caused
predominantly by intense periods of moisture creation in
homes, after which they are often left unheated for long
periods.
Energy efficiency measures may lead to ventilation being
reduced and with as much as 7.5 litres of water vapour
produced in a single day this encourages warm, moistureladen air to condense in the cold roof space. The presence
of increasing thicknesses of insulation helps keep lofts cold
so the warm air cools, reaches dewpoint and condenses on
cold surfaces. If left unchecked, the condensation can cause
severe damage to the fabric of the building, starting with
timber rot and eventual weakening the structure. Ceilings are
rarely well sealed and withtraditional forms of ventilation often
taking second place to lightweight, often ineffective vapour
permeable underlays ventilation performance is frequently
poor.
Damp will also cause damage to sarking boards and corrode
metal components such as roof truss nailplates. Insulation
will absorb water and lose its thermal effectiveness while
damp patches may appear on ceilings and mould will form on
anything stored in the roof space.
Today, houses on all new housing developments must be
tested for airtightness to comply with Part L1A of Building
Regulations (England and Wales), the Scottish Building
Standards Handbook, Technical Booklet F (Northern Ireland),
Building Standards and British Standards. This is where
specialist tapes and sealants come into their own.

Solution

A continuous airtightness ‘barrier’ system combines
interconnected materials using flexible sealed joints and
components that separate heated and unheated spaces. To
provide adequate ventilation in such situations there are two
options:

be used in new build and refurbishment situations and are
designed for universal use with all manufacturers’ tiles of
generic type e.g. Double Roman, pantile etc. to simplify and
speed up installation.

• ventilate in the traditional way or
• use an air-open underlay without additional ventilation or
a vapour permeable underlay with supporting high level
ventilation, to allow the roof to breathe.
Klober can offer products to suit both options, providing a
range of eaves vents, slate and tile vents, air-open and vapour
permeable underlays. Underlays all have BBA, BRE/IAB and
DOP certification.
In recognition of the importance of controlling condensation,
a summary of the main requirements which apply to new and
existing buildings is given here, with specific situations tabled
overleaf.
Note: It is advisable to seek advice in relation to
ventilation of roofs where detailing is anything other
than standard. Unusual and complex roofs in particular
demand special consideration and a roof ventilation
specification should be sought.
The Klober roof ventilation products featured on the following
pages have been designed to provide the simplest and most
cost-effective means of avoiding condensation. They can
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Certificate Number 11118
ISO 9001
ISO 14001
OHSAS 18001

The Control of Condensation in Buildings BS 5250:2002

BS 5250: 2002 The Control of Condensation in Buildings looks
at recommendations recommendations to limit the amount of
surface and interstitial condensation forming in building structures,
including roofs.The Standard makes recommendations based
on the two types of underlay used in pitched roofing as well as
airtightness of ceilings and provision of roof ventilation.
Note: Non-ventilated roof structures are not covered in
BS 5250: 2002, but it recommends the following:
“Where no ventilation to the roof space is proposed, it
is recommended that reference be made to conditions
attached to Technical Approvals given by UKAS (or European
equivalent) accredited technical approval bodies”.
If you decide to provide a non-ventilated roof system,
where once it was considered sufficient to have third party
certification (e.g. British Board of Agrément, with installation
carried out in accordance with conditions stated in the
certificate), this is no longer acceptable.
If using a vapour permeable underlay, the NHBC made
clear in its Technical Bulletin (February 2012) that 5mm of
continuous high level ventilation must also be provided
(normally at the ridge). KloberPermo air, however, is airopen, BBA-certified and may be used in any roof structure
without additional supporting ventilation.

Roofs with insulation between and/or over
rafters

If insulation is installed between and/or over rafters, when
using a vapour permeable underlay these roof structures
require no ventilation provided thatthe ceiling is well sealed
and a VCL is installed. Ventilation below such an underlay in a
partial fill system is only recommended if an effectively sealed
vapour control layer is not provided.
For tight fitting roof coverings, if testing shows they are not
sufficiently air-open, the batten space should be ventilated.
With roof coverings such as tiles and natural slates the batten
space does not require additional ventilation.

Roofs with large voids or cold roofs

BS 5250:2002 recommends ventilation is provided with type
LR Underlays, by providing the following:
• A well sealed ceiling with 3mm of continuous low level
ventilation.
• a normal ceiling with 7mm continuous low level ventilation
Large quantities of water are invariably created during
construction of a building so the Standard recommends that
5mm of continuous ventilation should be provided at high level
in conjunction with low level ventilation.
If low level ventilation is not preferred, the Standard recommends
a 5mm continuous ventilation slot is provided at high level.
On a re-roof where the ceiling is not being upgraded it
recommends that a 5mm continuous ventilation slot is
provided at high level.

Underlay Types

High resistance (type HR)
• are non-vapour permeable. Underlays such as Sepa® light
have a water vapour resistance greater than 0.25 MNs/g
and require a roof to be fully ventilated
Low resistance (type LR)
• air-open or vapour permeable. Underlays such as Permo®
air, Permo® forte and Permo® light have a water vapour
resistance of less than 0.25 MNs/g. All, other than Permo®
air require supporting high level ventilation in cold roofs
The standard also covers how to improve ceiling airtightness
in relation to both type HR and LR underlays.

What is a well sealed ceiling?

• The ceiling must have no gaps in it
• No loft hatch should be located in or adjacent to the kitchen
or bathroom
• Loft hatch covers should have a compressible seal
• Penetrations through the ceiling must be permanently
sealed
• The ceiling must be sealed to external walls
• Recessed light fittings should be IP60, IP65 or have a
sealed hood
• The wall heads of brickwork must be sealed

Normal Ceilings

• Any ceiling that does not meet one of the conditions above

Technical Support t +44(0)1332 813050 e technical@klober.co.uk www.klober.co.uk
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Making the Right Choice of Ventilation

The diagrams below are designed to provide an at-a-glance
guide to ventilation requirements for the most common
roof types, showing Klober products that can be used in
each case. Choice depends on factors such as whether the
project is new build or a refurbishment and the preferred
means of ventilation e.g. through the soffit, over the fascia
etc. The ventilation requirements are the minimum levels
set out in Building Regulations and BS 5250.

Standard duo-pitch roof 15° pitch and above

10mm continuous opening at eaves, with additional high level
ventilation of 5mm particularly for pitches over 35° and spans
greater than 10m.

Duo-pitch roof, with ceiling and insulation inclined

25mm continuous opening at eaves, with additional high level
ventilation of 5mm either side or 5mm at the ridge. 50mm gap
between insulation and underlay.

Lean-to or mono-pitch roof 15° pitch and above

10mm continuous opening at eaves, with additional high
level ventilation of 5mm. Below 15°, the opening at the eaves
should be increased to 25mm.

Duo-pitch roof 15° pitch and above, with division walls
Flat roof – cold deck or pitched roof less than 15°
25mm continuous opening on opposite sides.
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10mm continuous opening at eaves, with 5mm continuous
opening immediately below and 10mm continuous opening
immediately above each division wall.

Roof types

Detail 1
The cold ventilated pitched
roof – with Type HR underlay
Impermeable or high
resistance type underlay will
trap water vapour in loft if not
adequately ventilated.

High level ventilation
may also be required.
Ventilation of roof space allows dust and
dirt to accumulate. In some cases insects
and birds enter to make their nests.

The risk of condensation is
greatest on frosty nights with
a clear sky.

Thicker insulation means that ventilation
accessories become more intricate
to ensure a clear ventilation path is
maintained at the eaves.
Cross ventilation of the roof is essential
to avoid the build up of water vapour in
the roof. The ventilation rate varies with
the wind speed and temperature.

As insulation levels
increase, the loft gets
colder and therefore
more prone to
condensation.

Water vapour enters loft
through gaps and cracks
in ceiling and by diffusion
through ceiling plaster.

Air movement over
fibrous insulation reduces
its thermal efficiency.

Detail 2
The cold ventilated pitched
roof – with Type LR underlay,
as per third party accreditation
guideline in BS5250
The loft space is not ventilated to the
outside air – diffusion of moisture through
the Permo® underlay is the means of
removing water vapour from the roof.
This is a continuous process that is not
reliant on wind pressure.

Any snow or wind driven rain that
penetrates the outer roof covering
runs safely down the Permo®
underlay and drains into the gutter.

The airspace created by the tiling
battens allows dispersion of water
vapour and prevents a build-up of
moisture.
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Gaps around service fittings should
be sealed and the loft hatch should
have a compressible seal.

Detail 3

Cold pitched roof with Permo®
air-open or vapour-permeable
underlay with ridge opening –
as per the recommendations in
BS 5250: 2002

5mm

Diffusion of moisture through the Permo®
underlay is a continuous process that is not
reliant on wind pressure
Gaps between tiles and slates allow water vapour to escape
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Gaps around service fittings should
be sealed and the loft hatch should
have a compressible seal
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Roof types

Detail 4

Typical room-in-the-roof construction
with a hybrid partial fill roof structure
Section through rafters
Tiling battens
Permo® underlay with nominal 10mm drape
Insulation between rafters
Insulation to underside of rafters with foil
facing taped to form vapour control layer
Plasterboard lining

Permo® underlay with nominal
10mm drape between rafters
Vapour control layer

Insulation between rafters
Insulation to underside of rafters

Insulation between and behind
timber uprights in dwarf wall

Wallint® 50 air barrier/vapour
control layer to front face
of dwarf wall

Permo® underlay laps
Underlay Support Tray

Insulation pushed up allowingfor
nominal 10mm drape

Room-in-the-roof
There is no requirement for roof ventilation when Permo® underlay is used. This helps to simplify detailing and the installation
of thermal insulation. The insulation between the rafters stops 10mm minimum from the top of the rafters, allowing the
Permo® underlay to drape between the rafters. A vapour control layer, such as Wallint® 10 eco or a foil backed plasterboard
is recommended for this construction, unless the insulation board installed on the underside of the rafters has a high vapour
resistance and all joints are sealed – in this case a separate vapour control layer may not be required.
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Typical constructions

Cold pitched roofs

Cold pitched roofs are insulated at ceiling level and underlay
laps should be covered by a batten or secured by a proprietary
tape. They should then be laid with a nominal 10mm drape
to allow a drainage path for moisture and prevent excessive
deflection under wind load.
No ventilation at high or low level is required for these types
of roof structure provided the guidelines set out in BBA
certificates 00/3749 and 07/4435 are followed.
However, if a high level ventilation option is preferred, as per
BS 5250: 2002.
Counter battens are needed when sarking or plywood
boarding is installed directly onto rafters, except in situations
where slates are nailed directly into timber sarking. At the
eaves, insulation can be pushed up to the underside of the
Permo® underlay.

nominal
10mm
1. Traditional cold roof with Permo® underlay draped 		
between rafters

Unsupported underlays

Permo® underlays are laid parallel to the eaves and draped
between the rafters in the traditional way. They should have
a nominal 10mm drape as outlined above (see also detail 1)
and may also be draped over counter battens in boarded and
warm roofs (see details 3 and 7).

Unsupported underlays

Whenever rigid insulation or timber boarding is fixed directly
onto rafters, counter battens must be used. An exception is
the Scottish practice of directly nailing slates to sarking boards
(see details 4 and 10). Counter battens can be fixed either
directly to the boarding with the Permo® underlay or draped
over the counter battens (see details 3 and 7).
Alternatively, the underlay can be laid directly over the
boarding or insulation and counter battens fixed on top (see
details 2, 5 and 6).
Sarking boards should be 10mm x 150mm wide and have
2mm gaps between each. Ventilation must be provided below
OSB or plywood boarding when installed directly onto rafters,
to meet the requirements of BS 5250: 2002. Where slates or
tiles are installed below their minimum recommended pitch,
the underlay may in some cases act as a primary barrier
against water penetration. In such situations, we recommend
that it should be pulled taught over the rafters and counter
battens installed. Alternatively, Klober has developed an
underlay specifically for use below minimum recommended
pitches - Permo extreme RS SK2.

2. Ventilated boarded roof with Permo® underlay below 		
counter battens

nominal
10mm drape

3. Ventilated boarded roof with Permo® underlay draped
over counter battens

To provide a water tight seal around counter batten nail
penetrations Butylon® tape should be applied to the back of
the counter batten.

4. Boarded roof - Scottish practice with no tiling battens –
use Permo® air/forte for this application

Technical Support t +44(0)1332 813050 e technical@klober.co.uk www.klober.co.uk

9

Typical constructions

Warm pitched roofs
Warm pitched roofs are insulated at rafter level. Insulation is usually installed either:
•
•
•
•
•

entirely above the rafters (see detail 9)
above and between the rafters (see details 5 & 7)
between and below the rafters (see details 6 & 8)
entirely between the rafters (see detail 10)
entirely above the rafters and between counter battens
(see detail 9)

Permo® underlays can be laid directly onto insulation or sarking boards without risk of ‘tenting’. They may also be draped over
counter battens provided that there is a minimum 10mm gap between the top of the insulation or boarding and top of the counter
batten.

5. Traditional warm roof with insulation over and between rafters
and optional Wallint® 50 air barrier/vapour control layer

8. Where insulation stops at least 10mm below the top of the
rafters, the underlay may be draped between the rafters to
avoid the need for counter battens

6. Warm roof with insulation between and below rafters.

9. Insulation above the rafters and between 50mm deep counter battens with the Permo® underlay draped

7. Traditional warm roof with Permo® underlay draped over the
counter battens

10. Warm boarded roof - Scottish practice with no tiling battens
– use Permo® air/forte for this application
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Typical eaves details
Cold roof with unsupported underlay

Installation - cold roof

Lay the first layer of Permo® underlay with the
bottom edge lapping an Underlay Support Tray
by 150mm. Drape the underlay over the rafters
by a nominal 10mm and fix with non-ferrous nails
or staples at maximum 300mm centres. Once the
first layer is in place, fix tile battens to the rafters,
taking carenot to fix above the marked 150mm
lap-line along the first layer’s upper edge. This line
marks the position for the overlap of the next layer
of underlay.
Horizontal laps should be a minimum of 150mm
and vertical laps 300mm over each rafter, in
accordance with BS 5534: 2014. Repeat the
sequence, working up the slope until the roof is
covered. Use the tiling battens as secure footholds
to lay the roof finish following traditional details and
practice.

Detail 1

Cold roof – with
unsupported underlay
Permo® underlay nominal 10mm
drape between rafters
Loft insulation pushed up to
underside of Permo® underlay
Permo® underlay laps Underlay
Support Tray by 150mm min
Underlay Support Tray fixed to tilting fillet and dressed into gutter

Vapour
control
layer

No ventilation to fascia or soffit

Over counter battens

Installation over counter battens follows the same
sequence as installation over rafters. For Scottish
working practicesthe underlay should be laid
horizontally over sarking boards and either nailed
withgalvanized clout nails at maximum 300mm
centres or stapled with non-ferrous staples.
Horizontal laps should be a minimum of 150mm, in
accordance with BS 5534: 2014. Position the slates
directly over the underlay and nail into the boards
in the traditional way.

Detail 2

Cold roof – with timber
sarking. Permo® underlay
over counter battens.
Permo® underlay nominal 10mm
drape between counter battens
Counter battens 25mm deep
Sarking boards with 2mm gaps
between boards
Underlay Support Tray nailed to
tilting fillet and dressed into gutter

Vapour
control
barrier

No ventilation to fascia and soffit

Detail 3

Cold roof – with timber sarking
and direct nailed slates.
Slates nailed directly
to sarking boards

Permo® forte laid
over sarking boards
150mm wide sarking boards with
2mm gaps between boards
Insulation pushed up
to underside
of sarking boards
to minimise air
leakage
Underlay
Support Tray

Vapour
control
layer

No ventilation
at the eaves

Technical Support t +44(0)1332 813050 e technical@klober.co.uk www.klober.co.uk
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Typical eaves details

Installation - warm roof

Detail 1

Warm roof – with insulation

Below counter battens

Once the fascia board and tilt fillet have been fixed,
the Underlay Support Tray is nailed into place at
the eaves. Lay the underlay horizontally across the
roof and pull taught, with the bottom edge lapping
the Underlay Support Tray by 150mm. Fix along
rafter centres then, after fixing each roll length, nail
(at maximum 300mm centres) and counter batten
(counter battens should end at the roll’s upper lap
line). Nail the Eaves Closer to the counter batten/
edge batten then nail tiling battens to counter
battens atcentres required for the tile or slate
being installed. Use battens as secure footholds
to position and fix the next roll, with horizontal and
vertical laps in accordancewith BS 5534: 2014.
Repeat, working up the roof.

Above counter battens

Once the counter battens and tilt fillet have been
fixed, nail the Support Tray in place at the eaves.
Position the first layer of underlay with the bottom
edge lapping the Support Tray by 150mm. Drape
it over the counter battens by nominal 10mm and
fix to them. Finally, nail tiling battens to the counter
battens at centres required for the tile or slate being
installed. Use the battens as secure footholds to
position and fix the next roll. Repeat, working up
the roof.

over and between rafters

Permo® pulled taught over rigid
insulation board
Rigid insulation boards over rafters
Insulation board pushed up
between rafters
Eaves Closer
Underlay Support Tray
Timber stop batten
same thickness as
insulation over rafters
Insulation to provide continuity
between roof and wall insulation
and minimise air leakage

Detail 2

Warm roof – with insulation over

rafters and between counter battens
Permo® nominal 10mm drape
between counter battens
Counter battens fixed above insulation
Rigid insulation board between
counter battens

Insulation between and below
rafters

If insulation is fully filling the depth of rafters,
counter battens must be used. In a partial
insulation-fill system a gap of at least 10mm must
be provided between the insulation and underside
of the underlay to allow the underlay to drape by
the minimum required amount. A vapour control
layer is recommended unless insulation boards
on the underside of the rafters have a high vapour
resistance. We recommend that gaps and joints in
the insulation boards or the vapour control layer are
sealed prior to internal linings being installed.

Rigid insulation board
over rafters
Underlay Support Tray
Timber stop batten same
thickness as
insulation over rafters
Insulation to provide continuity
between roof and wall insulation
and minimise air leakage

Detail 2

Warm roof – with insulation partly

filling the rafters (Hybrid partial fill)
Permo® nominal 10mm drape
between counter battens
Insulation between rafters
Insulation backed plasterboard as
inner lining, or rigid insulation board

Minimum 10mm gap for
underlay to drape
Insulation to provide
continuity between roof
and wall insulation and
minimise air leakage
Underlay Support Tray

12
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Vapour
control
layer

Introduction to underlays

Underlays for tile, slate, metal and shingle
roofs

Use of an underlay below a roof covering provides a secondary
barrier against wind driven rain and snow. It can also be used
as a temporary waterproofing barrier during the construction
process but the roof finish should always be fixed without
delay. Underlays play a significant role in deflecting wind
pressure and so wind tunnel performance (including uplift
resistance as required by BS 5534) provides a key indicatorof
an underlay’s performance.
Unlike many manufacturers of lightweight underlays,
Klober underlays are tested independently.
Traditional felts and newer plastic/polypropylene-based
underlays are impervious to water vapour and require
ventilation of the roof to prevent formation of condensation.
As insulation levels increase, roof spaces inevitably become
colder, increasing the risk of condensation and, in the
worst cases, damaging the building fabric. The minimum
requirements for ventilation are covered by BS 5250: 2002
but ventilation effectiveness also depends on wind speed,
its prevailing direction and low level ventilation remaining
unobstructed.

Water runs down
the surface
Vapour permeable + waterproof
Water vapour
passes through the
Permo® underlay

Klober’s underlays are:

Permo underlay types include:

Air-open – Permo® air offers the highest rate of vapour
permeability and is approved by the NHBC for use without
supporting high level ventilation. NO VAPOUR PERMEABLE
UNDERLAY CAN BE USED IN THIS WAY.
Vapour permeable (type LR) – These include products such
as Permo® forte, Permo® light and Permo® ecovent, all of
which are suitable for warm and cold pitched roofs. Permo®
forte SK² and Permo® ecovent SK2 also has double selfadhesive edge strips for ease of sealing of laps.
Wall membrane – Permo® frame is a single-layer, vapour
permeable membrane for use on timber framed walls and
behind vertical cladding. Available in 1.5m, 2.7m and 3m
widths.
Low pitch – Permo® extreme RS SK² is a tear-resistant
underlay which also has double, self-adhesive edge strips
to provide not just a permanent seal of laps but immediate
and lasting weatherproofing protection. It was developed for
extensions where a tile or slate’s minimum recommended
pitch is precluded by the presence of windows or pipework.
Metal roof – Permo® sec metal is a vapour permeable (type
LR) underlay installed as a separating layer between copper,
zinc, aluminium and stainless steel standing seam finishes
and the supporting deck.
Non-breathable impermeable (type HR) – Sepa® light is
a three-layer roofing underlay for use on ventilated pitched
roofs.
Air and vapour barriers – Higher standards of insulation
make use of an air barrier or vapour control layer (VCL) on the
warm side of insulation essential. Wallint® membranes have
been especially developed for this purpose, Wallint® solar
being a reﬂective VCL with a vapour resistance of over
500 MNs/g, far exceeding the requirements of BS9250.
Refer to Klober website to download a copy of all the
certifications and technical datasheets.

Water-resisting
Impervious to any wind driven rain or snow blown under
eaves, even when in direct contact with rafters and insulation.
Windproof
When installed correctly they provide a continuous windproof
layer, ensuring insulation materials maintain their optimum
thermal efficiency by minimising air openness.
Strong and durable
Although much lighter than bitumen felts, Klober underlays
are extremely resilient. They have excellent tear and nail
strength, remain flexible at low temperatures and are highly
resistant to ageing.
Wallint® - air barriers & vapour control layers (AVCLs)
AVCLs are an excellent means of controlling movement of
vapour, a critically important factor while a building is drying
out and during periods of intense vapour creation within a
home.

Technical Support t +44(0)1332 813050 e technical@klober.co.uk www.klober.co.uk
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Introduction to sealing products and Eaves Ventilation

Reducing air leakage through the roof

With 25% or more of heat loss traditionally being through the
roof, it is essential to use products which enhance thermal
efficiency whilst providing an adequate level of ventilation. To
move with the increasing demands of Building Regulations,
those involved in roofing specification and installation can
benefit from use of specialist airtightness and solar installation
sealants, tapes and vapour control layers, all of which help
reduce heat loss and conserve energy.
Airtight connections need to be made between laps in underlays
as well as at connections with walls, upstands, ceilings, roof
penetrations and roof windows. Klober offers a range of high
performance roofing underlays, wall membranes and vapour
control layers/barriers including ones with integral self-adhesive
lap tapes. However, all Permo® underlays can be used in
conjunction with the company’s airtightness tapes, sealants and
sealing collars to fulfill the same standard of detailing.
The range of sealing products includes:
• Permo® TR plus tape for sealing laps and repairing
underlay / VCL tears
• Tacto® and Butylon® double-sided sealing tapes
• Easy-form® stretchable tape
• Pasto® sealant for sealing nail penetrations in underlay

Eaves Ventilation & Closures

Klober offers options for ventilating at the eaves as well as
protecting against entry of birds, vermin, insects and débris:
• Eaves Filler Combs & Closures
• Valley Troughs: a complete range of valleys designed for
universal use with tiles or slates
• Rafter trays: a range of rafter trays to provide roof space
ventilation and prevent insulation blocking the ventilation
path
• Underlay Support Trays: protect the underlay from UV
degradation, ensure underlays do not sag between rafters
and prevent ponding behind the fascia.
• Loft Vent Trays: Perfect solution when upgrading of
insulation is required.
• Fascia Vents
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Typical ridge detail

Ridges

To follow recommendations for cold pitched roof
detailing in BS 5250: 2002 we recommend that you
select one of the three options listed below when
installing Permo® air, Permo® forte or Permo® light
in a cold roof construction:

Permo® underlay stops
30mm short of ridge

Roll-Fix®

1. Non-ventilated option
If a non-ventilated, cold roof is preferred, we
recommend that the complete roof construction
should comply with recommendations in our BBA
certificate Nos.07/4435, 00/3749 and 99/3622.
These are available to download from
www.klober.co.uk.
2. Ventilated option – dry ridge
A ventilated dry ridge, such as the UniDry®Ventilated Ridge or Roll-Fix® Kit can be
installed with Permo® underlays. Both offer a quick
means of installation and provide a watertight,
secure, maintenance-free ridge line.
3. Ventilated Option – mortared ridge
If using a mortared ridge, Permo underlays should
be left open at the ridge as shown in the detail
opposite.

Ridge detail with ventilation
Strip of 300mm wide
Permo® underlay pulled
tight along length of ridge
Permo® underlay
nominal10mm
drape between
rafters and stops
short of ridge

Mechanically fixed
in line with BS5534
The gap between the
taught and draped
pieces of Permo®
underlay provides
equivalent to 5mm
continuous ventilation
strip

With either dry or mortared ridges if the ceiling
below the roof structure is well sealed, BS 5250:
2002 does not require any low level eaves
ventilation to be provided.
NOTE: All ridge tiles need to be mechanically
fixed in line with BS5534 2014.

Roll-Fix® Uni Kit - Ridge installations

Starting at one end, unroll the Roll-Fix® centrally over the ridge
batten, making sure there is 75mm cover each side of the top
course of tiles. Secure in place using corrosion resistant nails
or staples at 300mm centres through the white spine of the
Roll-Fix®. When joining Roll-Fix®, laps should be a minimum of
75mm.

Place end ridge tile centrally over the white spine of the RollFix® and insert ridge seal under and between ridge tiles. Secure
using the 100mm screw, washer and clamping plate provided.
Continue this process along the ridge line to the abutment, hip
or gable. All abutments require second-point of fixings. Once
completed, the finished roof provides a mortar free ventilated
ridge line. (Full fitting instructions are included in the Roll-Fix®
Uni Kit cartons or download from our website.)

Technical Support t +44(0)1332 813050 e technical@klober.co.uk www.klober.co.uk

15

Introduction to Dry Fix Ventilation, Venduct® & Flat Roof Vents

Dry-fix roofing is the term used to describe the mechanical
fixing of a roof’s perimeter at the ridge, hip or verge without
use of mortar. Mortar bedding is still the most widely used
fixing method in England and Wales, in contrast to Scotland
where 80% of roofing is now mechanically fixed. The
increasing incidence of severe weather conditions continues
to highlight mortar’s unreliability, giving added momentum
to the gradual switch to dry fixing. It enables work to be
undertaken in bad weather and provides greater consistency
of workmanship. It also prevents unsightly mortar runs on
walls and risk of frost damage.

Why Dry-Fix?
The roof is the most exposed part of any building so use
of mortar to secure vulnerable areas such as the verge
will almost inevitably lead to the need for maintenance
and remedial work. Differential movement, frost or rain
will cause mortar to crack as it has no tensile or shear
strength. Rain penetrating hairline cracks will also cause
them to open.
In contrast, mechanical dry-fixing:
• Is safe, secure and offers protection against wind uplift
and water penetration
• Complies with BS 5534 requirements for mechanical
fixing
• Presents no problems in terms of application or
performance in bad weather

Introduction to Venduct®
Universal in-line
vents

Klober provides an extensive
range of ventilating tiles
suitable for different design
requirements. Profile-Line®
in-line vents having been
designed for universal use to
aid specifying, stocking and
installation. They follow the
contours of the tile or slate
to provide an uninterrupted
roof-line.

Slate Vents

Klober offers a wide range
of slate vents, in a range
of ventilating capacities
including those in the ProfileLine range.
Large Capacity 20k Tile and
Slate Vent with a 150mm
adaptor is the perfect solution
for heat recovery systems.

• Is quick and simple, without the mess and inconvenience
of mixing, carrying and using mortar

Flat Roof Vents

• Requires no specialist skills or tools

Ventilation for cold
and warm pitched
roofs

• Gives a consistent appearance and quality of
workmanship, with little likelihood of need for
subsequent maintenance

Klober Dry-Fix
roofing

The Roll-Fix® Kit is highly
vapour-permeable, yet
completely weatherproof.
Designed to drape over the
top row of tiles on either side,
the lower corrugated portion
is finished with durable, UVstable, coloured aluminium.

Dry Verge

A dry verge secures verge tiles
or slates against wind uplift
without the need for mortar.
The Uni-Click® Dry Verge can
be used with most concrete
interlocking tiles and natural/
fibre-cement slates with a
batten gauge from 260mm
- 350mm. The Uni-Line®
Continuous Dry Verge
provides a single piece of 5m
verge strip for concrete, clay
interlocking, plain tiles and
slates.
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Wherever non-breather
underlays are used, it is
essential to provide cross
ventilation of the roof
voids in order to avoid
condensation. For some
complex roof shapes and
monopitch roofs, tile vents
may be needed in specific
areas to ensure that
stagnant air pockets do not form.
Klober provides a wide range of ventilation options to enable
those involved in the roofing to select the most appropriate
solution for providing ventilation for a particular design.

Flexipipes &
mechanical
adaptors

These provide a quick
and simple connection to
internal pipework. They
are an unobtrusive method
of venting soil/mechanical
systems. No tile cutting or
lead flashing is required,
components are lightweight
and durable and come in a
single convenient pack.

Typical Abutment details

Abutments

At abutments such as chimneys, raised gables
or dormers the underlay should be turned up
by at least 50mm. Dress over the roof finish
using traditional flashing and soaker details, as
appropriate, to complete weatherproofing.

Detail 1

Typical abutment
detail

Stepped and cover
flashing at abutments
50mm
minimum

Permo® underlay nominal
10 mm drape between
rafters

Verges

The underlay should extend over the wall cavity.
Where bargeboards are used, it should then be
fixed to the flying rafter.

Permo® underlay turned
up a minimum of 50mm
at all abutments

Detail 2

Typical verge detail

Uni-Dry Verge

Permo® underlay taken over wall cavity

Permo® underlay nominal
10 mm drape between
rafters

Valleys

A 500mm wide strip of underlay should first be laid
up the valley directly over the valley boards. The
underlay should then be dressed over the water
trough of a GRP Valley or onto the tilt fillet in a lead
valley.

Detail 3

Typical valley detail

Tiling battens

Permo® underlay to
lap preformed valley

GRP valley trough

Counter batten

Mortar bedding
600mm wide strip of Permo®
laid over valley boards

Technical Support t +44(0)1332 813050 e technical@klober.co.uk www.klober.co.uk
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Typical Abutment details

Health & Safety

FAQs

Site safety

On projects to which the Construction (Design and
Management) Regulations apply, the installer must ensure
that full and appropriate Health and Safety measures are
taken when working at height.Prior to beginning work on a
project, such Health and Safety precautions as are considered
necessary by the installer should be submitted to and agreed
by the project’s appointed Planning Supervisor.

Klober Roof Safety Range
Safe handling

Permo underlays are flexible, easy to handle and work
with, the maximum weight of a roll being around 14kg. This
enables one person to lift and carry without risk of injury as
long as safe lifting and handling practices are observed. All
Permo underlays can be cut using a sharp knife and are
either nailed or stapled to the roof structure.

Occupational health

In normal use Permounderlays do not constitute a hazard
under COSHH Regulations. Working with or cutting
Permounderlays does not give off any fibres, dust or other
contaminant hazardous to health.
Recommendations as to the use of materials and working
details and methods are given in good faith as a general
guide and as a service to building designers, contractors
and manufacturers, based on Klober’s accumulated
experience and knowledge.

CDM

The Construction (Design and Management) Regulations
place a duty of care on designers to select building
components that minimise health and safety risks, not only
during construction, but also during future maintenance.
The use of Dry-Fix roofing eliminates the need to
repair failed mortar bedding, therefore avoiding future
maintenance work and improving safety on site.
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1. What are the advantages of using an air-open underlay in
a non-ventilated pitched roof?
• no additional ventilation is needed, so installation is
quicker, simpler and often less expensive
• it produces a neater looking roof with no tile/slate vents
• the whole roof ‘breathes’
2. What preparation is needed if an underlay is to be
usedover an ‘unventilated’ pitched roof?
- You must control the amount of water vapour entering
the roof space:
• all gaps around penetrations must be properly sealed
• the loft hatch must have an effective seal
• rooms directly below the ceiling such as bathrooms
should have extraction fans
• water tanks in the roof space must be properly
insulated (except on the underside) and covered
• vent pipes must not discharge water vapour into the
roof space
• unsealed, recessed light fittings should be avoided
• You must also, as stated above, use supporting high
level ventilation.
3. Is a vapour check needed at ceiling level in a
non-ventilated cold pitched roof?
• A vapour control layer (VCL) is not essential, but
isadvisable over rooms with high humidity, such
as bathrooms and kitchens (whether the roof is
ventilated or not). Of greater importance is the
sealing of gaps and holes in the ceiling, as these
will provide pathways for warm air to pass through.
Remember too that a VCL cannot be relied on as an
alternative to ventilation.

Useful additional resources

Other literature in this series

• Further guidance in relation to condensation in roofs is
contained in BS 5250 : 2002 : Code of practice for control of
condensation in buildings.

• SAP analysis –
Taking control of airtightness

• BSI Standards Publication BS5534:2014

• Additional guidance is given in the BRE publication
‘Thermal Insulation - avoiding risks
• 2013 edition of Approved Document L1A is the latest energy
efficiency standard for new dwellings in England.
• The basic principles of airtightness detailing, particularly at
ceilings to pitched roofs, are to be found in BS 9250

To request copies of this publication’s ‘sisters’ documents

• Maximising airtightness in roof construction –
Taking control of air leakage
• BS5534 –
Helping you adapt to the British Standard changes
please send an email to info@klober.co.uk, visit us at
www.klober.co.uk or call us on 0800 7833216.

• The Building Regulations, Part C (England & Wales),
Section 3 The Building Regulations – Environment
(Scotland), Part C The Building Regulations – Site
preparation and resistance to moisture (Northern Ireland),
Part F Technical Guidance Document - Ventilation (Republic
of Ireland)
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