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Executive Summary

� The introduction of the Kingspan KoolDuct® zero ODP
System to a project can save money and add value.

� The Kingspan KoolDuct® zero ODP System provides the
only practicable solution for some projects.

� The Kingspan KoolDuct® zero ODP System can function 
to ensure project viability.

� For the above reasons, the System should be an automatic
consideration for refurbishment/retro fit projects.
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Current Practice & The Alternatives

The Kingspan KoolDuct® zero ODP System weighs only 15%
of the weight of galvanised sheet steel ductwork.

The reduced weight of the Kingspan KoolDuct® zero ODP
System means less labour is required to install it. This reduces
the impact of the ductwork installation operation on other site
activities and the cost of installation.

The purpose of this report is to examine insulated sheet metal
ductwork and the Kingspan KoolDuct® zero ODP System,
their relative performance with regards to weight and the
benefits this can incur.

This report examines the alternatives by means of case studies
on six projects.

The six projects reviewed comprise two theatres, a pub, two
retail outlets and a leisure facility.

Review Of The Alternatives
Kingspan Insulation commissioned an independent review of
six case studies by independent consultants, Bucknall Austin*.

A series of refurbishment or fit out projects that used the
Kingspan KoolDuct® System were reviewed. Data was
collected by interviewing personnel involved, including the
Project Managers, Architects, Structural Engineers, Services
Engineers and Quantity Surveyors, Contractors, Services
Sub-contractors and Ductwork Sub-sub-contractors. 

The interviewing of a broad section of individuals allowed an
objective view of each project to be gained and the impact of
using the Kingspan KoolDuct® System to be assessed. 

Almost without exception the Kingspan KoolDuct® System’s
light weight had an impact on the project and contributed to
its success through a reduction of the potential project cost or
by directly influencing its feasibility. 

In some instances the material had been selected at the outset
because of its known properties and the project constraints.
Generally however, it was not an initially specified choice but
was subsequently selected to overcome problems that arose
during the development of the detailed design.

Current Practice
� Air conditioning and ventilation systems are commonly

added to built environments, which have not previously
incorporated such systems.

� Existing buildings commonly have inadequate space for 
the needs of modern service designs.

� Existing building structures commonly have inadequate load
capacities for new service loads.

� Ductwork is traditionally constructed using galvanised mild
sheet steel with mineral fibre insulation installed as a
separate construction activity.

� Time constraints mean that projects may commence before
their design is complete.

� The ductwork material is commonly not considered until
late in a project‘s design process.

� Those who are not intimate with a project’s constraints
commonly select the ductwork material.

� Detailed surveys of existing structures to the level required
to plan service layouts are commonly not available before
construction commences.

� Services design co-ordination commonly occurs
concurrently with construction.

� Delays are commonly caused by unforeseen items, only
discovered once construction commences and full exposure
of the structure occurs.

� Delays are commonly caused by design changes that are
required during the construction period.

Assessing The Alternatives 
For Future Practice
Over recent years, construction product suppliers, contractors
and specifiers have engaged in rethinking construction
techniques and one result has been the introduction of a new
generation of modern methods of construction. Amongst them
is the Kingspan KoolDuct® zero ODP System of pre-insulated
ducting.

The Kingspan KoolDuct® zero ODP System comprises 
pre-insulated ducting, with aluminium surfaces, installed in a
single fix. It comprises duct sections fabricated from rigid
phenolic insulation panels. The duct sections are joined
together with proprietary jointing systems. It eliminates the
sheet metal from ducting.

The Kingspan KoolDuct® zero ODP System can be
constructed in duct sections up to 3 m long.This is at least
twice the length of traditional sheet metal ductwork thus
reducing the overall number of segments required.
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The explanation for this is that, for historical reasons, the
majority of ductwork in the UK construction industry is
manufactured using galvanised sheet steel with insulation
being installed subsequently, if required. The selection of
ductwork material is therefore generally assumed. Additionally
the construction project client’s specification for ductwork is
normally limited to a set of performance criteria rather than a
specific material. The actual selection of the ductwork material
is made by the mechanical services sub-contractor or, more
often, its ductwork sub-sub-contractor. Neither of these
organisations derives a direct benefit from the selection of the
Kingspan KoolDuct® System. Indeed, because of existing
manufacturing set-ups, it may be disadvantageous to move
away from the existing specification norms. With the selection
of material so removed from those dealing with the specific
project constraints, it is not surprising that the selection of the
most appropriate material often occurs well into the design
process or, to the client’s disadvantage, not at all. 

On the reviewed projects, the main reason for the selection of
the Kingspan KoolDuct® System was that it could overcome
severe constraints on structural loadings. In these
circumstances the selection of the Kingspan KoolDuct®

System, over a galvanised sheet steel ductwork system, was
often the only realistic choice, the alternative normally being
the introduction, at potentially significant additional cost, of
secondary steel supports to transfer service loads back to the
structure. In some projects even this option was not available
e.g. where buildings contained listed features that could not be
obscured by the introduction of new structural members.

An additional attribute, contributing to the selection of the
Kingspan KoolDuct® System, was its ability to be delivered to
site in a flat form and for the ductwork sections to be
assembled on site or even, in extreme situations, in their final
locations. For sites with extreme space constraints this
characteristic became crucial to the success of the project.
The pre-insulated nature of the Kingspan KoolDuct® System
also removed the need for access space for the subsequent
installation of insulation, which proved another valuable
advantage in the constrained environment of existing buildings.

The flexibility of being able to manufacture the ductwork on
site also proved advantageous in rapidly dealing with changes
to the design required by the uncovering of obstructions it had
not been possible to previously reveal. This feature played an
important part in enabling contract programmes to be
maintained where replacement of manufactured and delivered
galvanised sheet steel ductwork would have taken 2-3 weeks.

In all situations the lightweight nature of the Kingspan
KoolDuct® System made the installation process easier. 
A further, more direct result of the lightweight properties, 
was that the material had a much reduced hazard potential. 
Risk assessments, required for all construction operations,
were less onerous than those associated with installing 
the far heavier alternative materials and hence the safety 
strategies and protection measures that were adopted 
were also less onerous.

* A copy of the Bucknall Austin report is available upon 
request from the Kingspan Insulation Marketing Department
on 01544 387210.
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Case Studies

System: 
Kingspan KoolDuct® System

Volume:
300 m2

Building Use:
Theatre

Client: 
Cadogan Estates

Main Contractor: 
Walter Lilley

Structural Engineer:
Adams Kara Taylor 

M&E Consulting Engineer: 
Voce Case

M&E Contractors: 
Gratte Manley

Installers/Fabricators: 
Sterling Thermal Ltd

The project comprises the conversion of an early 20th century Christian Science
church into a modern theatre space. The building contains a number of listed
features. The weight of the ductwork was a serious consideration as the existing listed
steel truss roof had to be retained and had not been designed to take the loadings
imposed by the new theatre ventilation system. The use of the Kingspan KoolDuct®

System clearly minimised the new imposed loadings, removing the need for additional
support members, which would have been difficult to install within the listed structural
element. Of crucial importance was the ability of the ductwork to be installed in situ
between the members of the steel truss roof. A significant redesign would have been
necessary if this approach had not been taken.

Case Study 1 — Cadogan Hall, Sloane Square, London
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System: 
Kingspan KoolDuct® System

Volume: 
200 m2

Building Use:
Hospitality Venue

Client: 
Virgin Hospitality

Main Contractor: 
Kontor Skanska

Structural Engineer:
TZG Partnership

M&E Consulting Engineer: 
JMS

M&E Contractors: 
Meica

Installers/Fabricators: 
Sterling Thermal Ltd

The project involved the refurbishment of
the existing internal spaces on the roof
garden level and the introduction of an
additional floor to provide further leisure
facilities. The new structure was
designed to minimise the additional load
on the existing structure but had to
accommodate the relocation of a
considerable network of ductwork,
serving the existing and new facility, onto
the new extension's roof. The design
calculations revealed that only a product
of the weight of the Kingspan KoolDuct®

System could be accommodated by the
new structure and thus made its
selection inevitable unless a substantial
redesign was undertaken.

The Roof Gardens, Kensington, London

Babylon Restaurant at The Roof Gardens, Kensington, London

Case Study 2 — Virgin Roof Gardens, Kensington, London
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Case Studies

Case Study 3 — Crawfurd Theatre, University Of Strathclyde, Glasgow

This was another theatre project where, for different reasons,
the existing roof structure could not be subject to any
additional loading. The introduction of a ventilation system,
incorporating ductwork up to 1400 mm x 1100 mm, required
the introduction of a secondary steel grid to transfer the
imposed load of the services ducts, through the existing roof,
to the underlying structure. Whilst no comparative designs and
calculations were prepared for the alternative ductwork
solutions, the use of the Kingspan KoolDuct® System,
weighing 15% of sheet steel ductwork, reduced the overall
service loading and the consequent design strength (and
hence cost) of the steel support system. 

System: Kingspan KoolDuct® System

Volume: 350 m2

Building Use: Theatre

Client: University of Strathclyde

Main Contractor: Watson Construction

Structural Engineer: Structural Partnership

M&E Consulting Engineer: DMP Consulting

M&E Contractors: Anderson Mechanical Services

Installers/Fabricators: Anderson Mechanical Services 
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Case Study 4 – Matalan, Knaresborough
System: 
Kingspan KoolDuct® System

Volume:
1,000 m2

Building Use:
Retail Outlet

Client:
Matalan Plc

Main Contractor:
Livesey Construction

M&E Consulting Engineer:
Hewertson Jenkinson Partnership

M&E Contractors: 
Hurst Mechanical Contractors

Installers/Fabricators:
Hurst Mechanical Contractors

The Kingspan KoolDuct® System has been selected for use in a number of Matalan
stores. The Knaresborough store was retro-fitted with air-conditioning and the use 
of the Kingspan KoolDuct® System significantly reduced the impact on trading. 
The intrinsic light weight of the material and its ease of handling enabled the
installation, above an existing suspended ceiling, to be undertaken from mobile
scaffold towers and with minimal dismantling of the ceiling grid. With duct sizes up to
1500 mm x 1000 mm this would not have been possible with a sheet steel duct
solution, which would have required a considerably more cumbersome support
system. In the constrained working environment the delivery of the processed sheet
material, delivered flat and effectively assembled and installed in position also
contributed to reducing the trading impact.
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Case Studies

System: 
Kingspan KoolDuct® System

Volume: 
500 m2

Building Use: 
Public House

Client: 
JD Weatherspoon Plc

Main Contractor:
Vale Builders Southern Limited

Structural Engineer: 
Godsel Arnold and Partners

M&E Consulting Engineer: 
Mark Anthony Partnership

M&E Contractors: 
Farally Facilities

Installers/Fabricators: 
Eagle Fabrications

The creation of a new pub within an existing single storey steel frame structure posed
a problem for the designer when details of the load capacity of the frame were not
available and the design called for the introduction of both a suspended ceiling and
major ductwork (sizes up to 1100 mm x 600 mm) to serve the new services
installation. Normally the frames of such buildings are designed with a minimal service
load capacity, not sufficient to permit a high density of ductwork in conjunction with a
suspended ceiling. The selection of the Kingspan KoolDuct® System removed the
need for detailed loading calculations and the probable introduction of secondary
steel supports. 

Case Study 5 — Lloyds No.1 Bar, Chichester
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System: Kingspan KoolDuct® System

Volume: 2,000 m2

Building Use: Retail Outlet

Client: House of Fraser Plc

Main Contractor: Havelock Europa

M&E Consulting Engineer: Slender Winter Partnership

M&E Contractors: Jackson Rich Ltd

Installers/Fabricators: Sterling Thermal

Case Study 6 — House of Fraser, King William Street, London

The major refurbishment of the old Guardian newspaper
building in the heart of the City of London was a challenging
task. The Kingspan KoolDuct® System’s comparative light
weight and ability to be delivered in a flat form was a distinct
advantage for the delivery of materials to a congested site
surrounded by equally congested roads. 
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Additional Considerations

The Bucknall Austin study also made the following additional
comments on the Kingspan KoolDuct® zero ODP System.

Installed Cost
Directly comparable data for the differences between the
Kingspan KoolDuct® zero ODP System and the alternative
specification was not available for the projects researched.
Specific pricing data was limited and highly variable between
the different projects. From the data collected however, some
general conclusions can be drawn, although they should be
used with caution. 

It would appear that for ducts in excess of 200 mm x 200 mm,
prices for the Kingspan KoolDuct® zero ODP System become
increasingly more competitive as the duct size increases.
Below these dimensions, whilst detailed data has not been
received, square, rectangular or circular galvanised sheet steel
ducts remain more competitive. These comparisons are
inclusive of allowances for the cost of insulation and the first
level support members. We set out below indicative current
(November 2003) installed costs for a variety of duct sizes.

A key factor in the differences shown in the previous column,
is in the cost of the ductwork supports. In most circumstances
ductwork constructed using the Kingspan KoolDuct® zero
ODP System can be supported on a gripper wire assembly or
threaded steel rods. Galvanised sheet steel ductwork requires
a more robust support system utilising Unistrut type systems
or, for larger ducts and support spans, rolled steel angle or
channel sections.

Space saving
Repeatedly during the research exercise, respondents
commented on the space saving properties of the Kingspan
KoolDuct® zero ODP System. As a pre-insulated material,
with the capability of being constructed with flush joints
between sections, it was possible to install ductwork flat
against structural elements, thus maximising the space
available for other service installations and in some instances
reducing the space required for service zones. This faculty was
particularly advantageous for main riser ductwork and could,
with early design consideration, lead to marginal increases in
useable floor space. With service co-ordination often an area
of risk for construction programmes, any risk mitigating
properties are a useful attribute.

Price £ per Unit

KoolDuct Metal duct 
Ductwork Item Unit zero ODP and insulation

200 mm x 200 mm 
ductwork section Metre 30–40 45–55
Shoe Item 75–85 29–32
45° Bend Item 50–60 35–50
90° Bend Item 55–70 45–50
Taper Item 50–60 55–70
All in Rate Metre 60–65 60–85

400 mm x 400 mm 
ductwork section Metre 50–55 73–95
Shoe Item 85–95 35–50
45 degree bend Item 60–70 50–65
Taper Item 60–70 80–90
Sq90 Item 70–80 70–90
All in Rate Metre 65–70 100–110

600 mm x 600 mm
ductwork section Metre 65–75 115–135
Shoe Item 95–105 40–60
45 degree bend Item 65–75 65–70
Taper Item 65–75 115–130
Sq90 Item 95–120 100–160
All in Rate Metre 85–100 135–165

1000 mm x 1000 mm 
ductwork section Metre 95–135 185–225
Shoe Item 105-–120 80–120
45 degree bend Item 80–95 110–120
Taper Item 80–95 185–200
Sq90 Item 115-–150 160–170
All in Rate Metre 95–120 175–220

150–
200 mm

KoolDuct® zero ODP

Sheet steel duct lagged
with mineral fibre

Figure 1
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Installation speed
On the reviewed projects, the Kingspan KoolDuct® System
could be erected at a rate three times faster than the
equivalent ductwork constructed using galvanised sheet steel.
Where necessary the sheet metal ductwork will also require to
be subsequently wrapped with insulation. The installation of the
insulation is a separate activity requiring further additional time.
Any contribution to reduction in project duration and risk of
delay invariably has a positive financial benefit to the client. 
For further information please refer to the white paper
“Rethinking Ductwork – Up Against It?“ which details the
advantages accruing from this attribute.

Damage
In addition to the positive benefits attributable to the use of the
Kingspan KoolDuct® zero ODP System it would be inequitable
to conclude without mentioning the issue of damage. The rigid
phenolic insulation panels, from which the Kingspan KoolDuct®

zero ODP System is made, are clearly less robust than sheet
metal ductwork. This property makes it more susceptible to
site damage. Bucknall Austin’s research indicates that the
incidence of damage to ductwork or unfabricated Kingspan
KoolDuct® zero ODP System phenolic insulation panels on
site was greater than sheet metal ductwork. Whilst further
research into the long term, post construction life of the
product is required, it was clear that the majority of the
damage was caused by construction activities. The reason 
for this appears to be twofold. Clearly, as already stated, the
material itself is weaker than sheet metal. Additionally however,
a major contributory factor is the unfamiliarity of site operatives
with the product, so it is often treated in the same manner as
sheet metal material, with predictable results. The research
indicates that where operatives are made familiar with the
product and/or specific measures are taken to identify the
material and its properties, the risk of damage can be
significantly reduced or eliminated.

However, the Kingspan KoolDuct® zero ODP System offers
the flexibility to repair localised damage in–situ as opposed to
replacing the entire duct section. Repairs can be made in an
economical and efficient manner.

For further information refer to the Kingspan KoolDuct® zero
ODP System Fabrication Guide, available from the Kingspan
Insulation Marketing Department (see rear cover).
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General Information

Air Quality
The airstream through the sealed Kingspan KoolDuct® zero
ODP System flows over aluminium surfaces. It does not have
any contact with a material that produces loose fibres which
could be harmful, making the system ideally suited for high
specification projects. If sheet metal ducting leaks, fibres can get
blown off the duct and into the general environment then into
recirculation systems and back into air handling system.

Versatility
The Kingspan KoolDuct® zero ODP System can be installed
internally, externally, concealed above a false ceiling or visibly
mounted. It can be installed in very high temperature and
relative humidity ambient operating conditions. The Kingspan
KoolDuct® zero ODP System can be installed in residential,
commercial and industrial applications and also for special
applications such as food industries, pharmaceutical, special
clean air applications and hospitals. 
The System is particularly suited to 
refurbishment projects as 
well as new build.



Take off for circular duct
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Aesthetics
The Kingspan KoolDuct® zero ODP System is aesthetically
acceptable in open to view applications. 

Strength
Kingspan KoolDuct® zero ODP ducting is very strong and is
self supporting. The System’s rigid phenolic insulation panels
are capable of being permanently formed to the required
shape and have sufficient strength to maintain their shape 
and duct integrity under operating conditions and limits
covered in the Design Theory Section of “The Kingspan
KoolDuct® zero ODP System Specification and Fabrication
Manual”. Ducts of larger sizes and ducts subjected to high
pressures may require additional stiffening as specified within
“The Kingspan KoolDuct® zero ODP System Fabrication
Manual” to avoid deflection.

Installed by Trained Fabricators
The Kingspan KoolDuct® zero ODP System is installed only by
specially trained fabricators. Comprehensive training
guarantees uniform excellence. All registered fabricators attend
a specialised training course to ensure that uniform quality
standards are maintained. An official certificate of competency
is awarded to all trainees who successfully complete this
training program. The course combines both theoretical and 
practical concepts:

� air flow dynamics, pressure and velocity; 

� basic techniques in cutting and duct design;

� construction of a wide range of sizes and shapes;

� utilisation of aluminium profiles for duct reinforcement, 
duct jointing and connection to sheet metal ductwork
components and plant; and

� an introduction to project cost estimation.



1

Kingspan Insulation
Pembridge, Leominster, Herefordshire HR6 9LA, UK

Castleblayney, County Monaghan, Ireland

www.koolduct.kingspan.com

® Kingspan, KoolDuct, the zo Device and the Lion Device are Registered Trademarks of the Kingspan Group plc

HeadingsCustomer Service
For quotations, order placement and details of despatches please
contact our Customer Services Department on the numbers
below:

UK – Telephone: +44 (0) 870 850 8555
– Fax: +44 (0) 870 850 8444
– email: commercial.uk@koolduct.kingspan.com

Ireland – Telephone: +353 (0) 42 97 95000
– Fax: +353 (0) 42 97 46129
– email: commercial.ie@koolduct.kingspan.com

Technical Advice/Design
Kingspan Insulation Ltd support all of their products with a
comprehensive Technical Advisory Service for specifiers, stockists
and contractors.

This includes a free computer-aided service designed to give fast,
accurate technical advice. Simply phone our                        with
your project specification and we can run calculations to provide
heat losses/gains, condensation/ dew point risk, required
insulation thicknesses etc.... Thereafter we can run any number of
permutations to help you achieve your desired targets.

We can also give general application advice and advice on 
design detailing and fixing etc... Site surveys are also undertaken
as appropriate.

Please contact our Building Services and Industrial Insulation
Technical Services Department on the                        
numbers below:

Literature & Samples
Kingspan Insulation produces a comprehensive range of technical
literature for specifiers, contractors, stockists and end users. 
The literature contains clear ‘user friendly’ advice on typical 
design; design considerations; thermal properties; sitework and
product data.

Available as a complete Design Manual, on CD-ROM or as
individual product brochures, Kingspan Insulation technical
literature is an essential specification tool. For copies please
contact our Marketing Department on the numbers below:

UK – Telephone: +44 (0) 1544 387 210
– Fax: +44 (0) 1544 387 299
– email: literature.uk@koolduct.kingspan.com

Ireland – Telephone: +353 (0) 42 97 95038
– Fax: +353 (0) 42 97 46129
– email: literature.ie@koolduct.kingspan.com

General Enquiries
For all other enquiries contact Kingspan Insulation on the 
numbers below:

UK – Telephone: +44 (0) 870 850 8555
– Fax: +44 (0) 870 850 8444
– email: info.uk@koolduct.kingspan.com

Ireland – Telephone: +353 (0) 42 97 95000
– Fax: +353 (0) 42 97 46129
– email: info.ie@koolduct.kingspan.com

UK and Ireland
– Telephone: +44 (0) 1457 890 534
– Fax: +44 (0) 870 850 8444
– email: techline.uk@koolduct.kingspan.com

Kingspan Insulation Ltd. reserve the right to amend product
specifications without prior notice. The information, technical details and
fixing instructions etc. included in this literature are given in good faith
and apply to uses described. Recommendations for use should be
verified as to the suitability and compliance with actual requirements,
specifications and any applicable laws and regulations. For other
applications or conditions of use, Kingspan Insulation offers a free
Technical Advisory Service (see left) whose advice should be sought for
uses of Kingspan Insulation products that are not specifically described
herein. Please check that your copy of the literature is current by
contacting our Marketing Department (see above).

Contact Details


