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This report contains the outcome of “before renovation” air pressurisation on Potters Place the first ROBUST project’s case study. A typical 1960s steel portal frame industrial shed clad
with asbestos sheets. The building is at the brink of renovation. All asbestos are planned to
be stripped off and re-clad with Corus “Platinum” build-up system.
The purpose of the test was not to establish any form of regulatory compliance, but to
contribute towards a greater understanding of the energy efficiency improvements that can
be made by refurbishing this kind of legacy structure. The “before renovation” result will be
used to benchmark against “after renovation” result so as to establish any possible
improvements that result from re-cladding the building envelopes.
The test procedure complied with regulatory requirements (ATTMA TS1:2006) and the main
outcomes are:
• The building is extremely leaky and was difficult to achieve the required pressure of
50 Pa, therefore the result was extrapolated.
• The extrapolated test result is 27m3/h.m2 @50 Pa, which was consistent with typical
values (25 – 30m3/h.m2 @50 Pa) of industrial sheds of its era.
• This is considerably higher than the UK maximum standard for
factories/warehouses1:
– Good practice 10m3/h.m2 @50 Pa
– Best practice 2m3/h.m2 @50 Pa
Further tests are planned for “after renovation” of the building. Also, a further test is
recommended for an over-clad refurbished industrial shed as the air tightness performance
of this remains an unknown quantity.
Customer:
RFCS
Programme manager: Simon Vaughan
Approved by:

Samir Boudjabeur

Corus Research, Development & Technology
Swinden Technology Centre
ICA
Moorgate
Rotherham
South Yorkshire S60 3AR
United Kingdom
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Case Study 1: Air Pressurisation before Renovation

1.

Introduction

Potters Place is the first ROBUST project’s case study. The building is a steel frame
industrial shed located in Skelmersdale (which is between Manchester and Liverpool). This
report presents the findings of the “before renovation” air pressurisation testing conducted on
the case study on 29th February, 2008. The test was undertaken by Building Sciences Ltd
and assisted by Corus RD&T personnel on site. The test was subcontracted because Corus
RD&T does not have the massive fans needed to pressurise the building. Building Sciences
Ltd was one of the few contractors in the UK that owned such fans and the most
competitively priced from the quotes received.
The purpose of the tests is not to establish any form of regulatory compliance, but to
contribute towards a greater understanding of the energy efficiency improvements that can
be made by refurbishing this kind of legacy structure. These “before renovation” results will
be used to benchmark against “after renovation” results so as to establish any possible
improvements that might ensue from re-cladding the building envelopes. The test procedure
followed was in accordance with ATTMA TS1 and BS EN 13829:2001 - Thermal
performance of buildings – Determination of air permeability of buildings – Fan pressurization
method (Method B – test of the building envelope).
The strategy adopted was to undertake a walk-through survey of the fabric followed by a
whole building air permeability measurement of the complete structure. In addition to the air
permeability measurement, an infra red thermography survey was undertaken to a section of
the building by Corus personnel. Also, smoke propagation test was carried out while the
building was pressurised to locate air leakage paths. The findings of both the thermography
survey and smoke propagation test are documented in a separate report (see Thermography
survey and smoke propagation report - RB052 on project website). This report only presents
the findings from the walk-through survey and air pressurisation test. Hence, the contents of
this report includes case study description, site preparation and observation, test technique
and equipment, test procedure, results, discussion, conclusion, suggestion for further work
and acknowledgement.
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2.

Case Study Description

2.1

General Description of the case study building

The building is a 1960's steel portal frame industrial shed, which was previously part of the
Dunlop manufacturing facility and more recently (up till the end 2006) has been utilised as a
plastics recycling facility. The building total foot print is about 10,000m2 and is currently
unused. It consists of a central shop floor area with office accommodation and other service
areas such as toilets, plant room and common room at the periphery.
The existing envelope is generally in a dilapidated condition. The existing roof is made up of
mineral wool insulation sandwiched between asbestos cement sheeting and internal fibre
boarding. Roof lights are single skin plastic. Lower level walls are uninsulated cavity brick
work. On top of the dwarf wall is a built-up cladding system with mineral wool insulation
sandwiched between two corrugated asbestos sheets. In both roof and wall, sections of
insulation are either missing or damp and wet. There are a variety of single glazed metal
windows, galvanised roller shutter, ply faced pedestrian doors and floor is a concrete slab
throughout as noted on the Figures below.
2.2

General description of the proposed refurbishment work

The building is currently undergoing a total refurbishment. The scope of the refurbishment
involves removal of all existing asbestos sheet cladding to walls and roof. These are to be recladded with Built-up system (Platinum from Corus Panel and Profile) incorporating triple
glazed roof lights. Entrance screens and windows are to be replaced with double glazed
power coated aluminium frames and roller shutters are insulated lath type (all to Corus
specification to meet Part L requirements). Existing dwarf wall (cavity brick walls) and ground
bearing concrete floor slab to be made good as required and painted. All existing HVAC
systems are inoperable and are to be stripped as part of the general refurbishment. The
HVAC fit out to provide basic electric panel type heaters in the toilet, office and kitchen area.
No heating or ventilation will be introduced into the main sheds as this will be left for the
tenants as part of their fit out works.
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Picture showing front view

Picture showing side view

Picture showing back view

Picture showing side view

Figure 1: Pictures showing External View of the Case Study Building

Figure 2: Pictures showing Internal View of the Case Study Building
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Back Elevation

Front Elevation

Side Elevation

A

Plan

A

Section A-A

Figure 3: Existing Site Drawings of Case Study Building
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3.

Site Preparation and observations

3.1

Site Preparation

The building was purchased in March 2007 by the current owner and since then has been
left unoccupied. During this period some of the window glazing are broken and about a
dozen of single skin roof lights are missing in places due to a combination of storm and
vandalism. All broken window glazing and missing roof lights needed to be reinstated to
provide a realistic air leakage performance of the building. Corus RD&T commissioned a
local contractor a week before the pressurisation tests to repair the window glazing, replace
the missing roof lights and seal all mechanical ventilation openings (excluding smoke extract
fans or openings) with polythene sheet and self-adhesive tape in preparation for the test. The
figures below illustrate the site preparation for the test.

Picture showing missing roof sheet

Picture showing mechanical air vent

Picture showing refitted roof sheet

Picture showing temporary sealed air vent

Figure 4: Example of work carried out to prepare the site
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3.2

Site Walk-through Survey

Prior to the test, a walk-through survey involving both Corus RD&T and Building Sciences
Ltd personnel was undertaken to ensure the building had been prepared to facilitate testing
in compliance with BS EN 13829:2001 Method B – Test of the Building Envelope. The
following observations were made and recorded during the survey (see Figure below for
pictures):


Site preparation complied with regulatory test procedure. All drainage traps were filled
with water. All external doors, windows, trickle vents, smoke vents and all passive
ventilation systems were closed. All mechanical ventilations were temporary sealed to
prevent air leakage through the system during the tests.



The existing roof covering was in a state of dilapidation and all missing roof sheets
were replaced.



Much of the suspended insulation layer had either wet and damp or was simply
missing. This would not, in any case, resist the passage of air into the roof space and
thus did not affect the test.



It was not possible from the ground to inspect the ridge and eaves details. However,
daylight was clearly visible at points along the eaves, indicating an absence of any
sealing detail to the roof/wall interface.



There were many unsealed service penetrations in the boundary masonry and the fit
of the existing doors was poor.



The casement windows were boarded over where glass panes were broken.



The floor was generally in serviceable condition. The wall/floor interface, principally of
brick on concrete, was in reasonable condition.



Duct work had been disconnected and sealed over by the building owner’s contractor.

Page 6 of 14

DRAFT

Reference Source no.

Picture showing roof insulation and covering fallen

Picture showing holes in roof lights

Picture showing holes in external wall

Picture showing gap in window jam interface

Picture showing unsealed service penetration

Picture showing holes in external brick wall

Picture showing unsealed service penetration

Picture showing gap in asbestos/brick wall interface

Figure 5: Showing dilapidated conditions of building envelope
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4.

Test Technique and Equipment

4.1

Test technique

Fan pressurisation techniques are used to quantify the air leakage of the envelope of nondomestic buildings, e.g. offices, superstores, schools and industrial buildings. The leakiness
of the envelope is quantified by mounting a single large fan or a series of fans into an
external doorway and pressurising the building whilst measuring the airflow rate required
maintaining a pressure difference across the building envelope. The leakier the building, the
more air is needed to maintain the required pressure differential.
Tests are normally carried out when the outside wind speed is low (< 6m/s) to minimise any
wind induced pressure variations. Air volume flow rate Q (m3/s) through the fans is measured
by calibrated flow grids over a suitable range of building pressure differentials P (Pa).
These are then corrected for internal/external temperature difference, in accordance with
TM23. A best-fit power-law profile of the form Q = Cenv (P)n is fitted to the data where both
the coefficient Cenv and exponent n are constants. Cenv is then corrected for the measured
barometric pressure to a specified test pressure of 50Pa, providing CL.
The theoretical leakage rate at 50Pa is then calculated from the formula:
Q50=CL(P)n
To compare the envelope leakage characteristics between buildings of different shapes and
sizes, air permeability Q50/ST is used. Q50 is the air volume flow rate (m3/h) through the
building envelope at a pressure differential of 50Pa, where ST is the total external surface
area (m2). The result is expressed in terms of m3 leakage per hour per m2 of envelope area.
4.2

Establishing fan size

The fan system used on this project consisted of two high capacity petrol-driven trailer fans
sealed into the roller shutter doors on the rear elevation as shown in the pictures below.
These fans are calibrated to BS848 and each with a volume flow rate between 2.5 – 33.0
m3/s, which equate to maximum capacity of 66.0 m3/s
The size of the fan was established in accordance with ATTMA TS1 requirement, which
states that the fan must be capable of achieving at least 80% of the required air volume flow
rate, at 50 Pascal pressure difference (Q50). Q50 = A * 10 * 0.8 / 3600 (m3/s) where 10 is the
Air Permeability target, and A = area of walls, roof and ground floor. In this case A = 23,128
m2, therefore minimum fan capacity of 51.4 m3/s is required compared to 66.0 m3/s available
for the test.
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Pictures showing the two air-tightness testing fans, trailer mounted with 4 stroke engine!

Pictures showing the two air-tightness testing fans installed into roller shutter to pressurise the shed

Figure 6: Showing fans installation for the test
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5.

Test Procedure

The test was carried out in accordance with Building Sciences Ltd Standard Method
Statement and test procedures. This is fully compliant with ATTMA TS1, and older reference
CIBSE TM 23. The test procedure is also generally in accordance with BS EN 13829:2001 Thermal performance of buildings – Determination of air permeability of buildings – Fan
pressurization method (Method B – test of the building envelope).
The normal test procedure consists of pressurising the building to approximately 50Pa then
taking a set of measurements of the building pressure differential and flow rate through the
fans. However due to the levels of leakage evident during the test procedure, it was not
possible to achieve an acceptable test pressure to undertake a full test procedure.
Consequently, a single point extrapolation technique was used to provide an approximate
result. This assumes typical building properties and characteristics.

6.

Test Results

The result is expressed as a function of the surface area of the building envelope (including
the floor) and the envelope area for the building (Permeability) was calculated at 23,128m2
Each set of measurements of pressure difference and air volume flow rate was averaged and
a best-fit power-law profile of the form. Q= Cenv (P)n was fitted to the data. Graphs showing
the test results in linear and log-log format along with test data are included in the Appendix.
Whole Building Test
A maximum pressure of 8.5 Pascal was obtained with a fan flow of 207461m3/h.
Air Permeability
Using a single point extrapolation technique, the approximate air permeability of the building
Q50/ST was calculated to be 27.04m3/(h·m2) @ 50Pa differential pressure.
Equivalent Envelope Leakage Areas
The estimated ELA was calculated to be 31.71m2.
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7.

Discussion

Predictably, the result from the tests (27.04m3/h·m2 @ 50Pa) indicates that the building is
extremely leaky. This result is somehow expected based on the observation made during the
walk-through survey (see subsection 3.2) and past experience from Building Sciences Ltd
personnel. The test result is consistent with the aggregated results from the Building
Sciences Ltd’s Database of past tests for such buildings, which revealed that air permeability
values of existing industrial shed built between 1960 and 1970 ranges from 25 - 30 m3/h.m2
@50 Pa.
This test result is considerably higher than the UK air-tightness maximum requirement of
10m3/h.m2 @50 Pa and best practice value of 2m3/h.m2 @50 Pa which readily achievable
with good workmanship and attention to details. Thus represents a massive heat loss and
source of CO2 emission, considering the fact that the building was in operation up till the end
of 2006.

8.

Conclusion

This report documents the outcome of “before renovation” air pressurisation on Potters Place
- the first ROBUST project’s case study. The building is a typical 1960s steel portal frame
industrial shed clad with asbestos sheets. The building is at the brink of renovation. All
asbestos is planned to be stripped off before the building is re-clad with Corus Platinum builtup system.
The purpose of the tests was not to establish any form of regulatory compliance, but to
contribute towards a greater understanding of the energy efficiency improvements that can
be made by refurbishing this kind of legacy structure. These “before renovation” results will
be used to benchmark against “after renovation” results so as to establish any possible
improvements that might ensue from re-cladding the building envelopes.
The tests procedure complied with regulatory requirements and the main outcome of the test
are as follows:
•
•
•

The building is extremely leaky and was difficult to achieve the required pressure of
50 Pa, therefore the result was extrapolated.
The extrapolated test result is 27m3/h.m2 @50 Pa, which was consistent with typical
values of industrial sheds of its era.
This is considerably higher that the UK maximum standard. Air Leakage Standard for
factories/warehouses1:
– Good practice 10m3/h.m2 @50 Pa
– Best practice 2m3/h.m2 @50 Pa
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9.

Further work

Further testing is planned for “After renovation” of the case study so as to establish any
possible improvements that result from re-cladding the building envelopes. This building is
currently under refurbishment and Corus RD&T is closely working with the design team to
ensure that all cladding interfaces are properly sealed. Technically the “after renovation” air
tightness result should be comparable to new build because it is a re-cladding
refurbishment. Therefore, a maximum value of air permeability of 10m3/h.m2 @50 Pa is
anticipated.
Also, the air-tightness performance of over-cladded refurbished industrial shed is an
unknown quantity. Therefore, air pressurisation test of over-cladded refurbished shed will be
recommended for further case study. The author is on the look out for such case study to be
investigated within the ROBUST project.

REFERENCES
1. ATTMA TS1: 2006, The Air-tightness Testing and Measurement Association, Measuring
air permeability of building envelopes
2. CIBSE Technical Memorandum TM23: 2000, Testing Buildings for Air Leakage
3. BS EN 13829:2001, Thermal performance of buildings – Determination of air permeability
of buildings – Fan pressurization method

ACKNOWLEDGEMENTS
The author thanks Spencer Holdings for providing the case study and acknowledges the
input of Building Sciences Ltd in the completion of this test.

Page 12 of 14

DRAFT

Reference Source no.

APPENDIX: Air Pressurisation Test Results
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