Mock-up testing

Closing the loop between design and reality
Predicting and measuring real life situations to
optimise, develop and independently validate designs
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What is mock-up testing?

How to carry out mock-up
testing?

Fast and accurate professional process

Environmental chambers

Mock-up testing consists of constructing a full
size representation of a specific part of a building
interior. This includes simulation of external
conditions, internal loads, comprising lighting,
small power and people, room furnishing,
office equipment layout and a fully working HVAC
system.

BSRIA can independently test any type of indoor
environment or HVAC system and deliver the most accurate
and authoritative results that can help:

The test results are generated by collating objective
measurements of the physical environment, thermal
comfort levels and HVAC equipment performance.

•

Key facts

Quality and comfort of the indoor environment depends
on effective design and implementation. To fulfil these
objectives, you need to prove beforehand that the systems
and products will meet the performance specifications.

Full scale mock-up testing allows:
• confidence in the independently evaluated system
• air temperature and speed to be measured
• thermal comfort to be experienced
• design ideas to be realised or modified
• design concepts to be trialled and optimised
• aesthetics to be experienced
• installation detailing and methodology to be explored
• new innovative designs to be developed

•
•
•

•

architects to visualise their design
building owners and developers to ensure procurement
of effective systems
building services consultants at the design stage for
either new or refurbished buildings
contractors in the construction and commissioning of
the system
manufacturers in the development of their products

Mock-up testing will demonstrate what the conditions will
be like in your building and will help you to ensure projectspecific requirements are achieved right first time on site.
BSRIA Sustainable Construction provides resources and
expertise in predicting real life situations in buildings
using advanced data collection, analysis and presentation
techniques.

A mock-up is a full scale working model of a
module or part of a building constructed inside a
twin-wall test facility. This may include a raised
floor and a suspended ceiling.
The fundamental principle of mock-up testing is that
there is minimal heat transfer from the mock-up to the
surrounding outer chambers. A twin-walled test facility
must be used to guarantee accurate test results by
preventing unacceptably high heat losses and gains.
In the real building, the boundary of the mock-up
represents the interface with adjacent modules. For
perimeter zones, the influence of external conditions is
represented by a thermal wall formed from panels to
simulate heat transfer with the external environment. The
temperature in the outer chamber by the thermal wall
can be varied from sub-zero to over 30°C to represent
winter and summer conditions. Water and air at controlled
temperatures and volume flow rates are supplied to the
client’s system installed in the mock-up.

Mock-up testing

BSRIA’s test chambers are the largest twin-walled
facilities in the UK for building services applications. It
accommodates mock-ups up to 8 m long and 6 m wide with
an internal slab-to-slab height of 4.3 m. Sensible heat loads
from occupants, lighting, computer equipment and solar
gains are realised. Fresh air and infiltration loads can also be
represented.
Mock-ups are the key to assessing and validating the
performance of your products and system design.
Our fast, independent and flexible physical modelling
service will allow you to make crucial design decisions prior
to the build phase. This means you can deliver on time
within budget avoiding costly corrections and delays.

Electrical power inputs and air and water temperatures are
monitored to characterize system performance and internal
environmental conditions.
Our main environmental chambers are ideal to test
mock-ups of a typical ‘working’ office with chilled
ceilings and displacement flow systems, as well as
conventional fan coil systems.

BSRIA labs include three twin
walled environmental chambers:
•
•
•

6.0 x 7.2 x 4.3 (m)
6.0 x 8.0 x 4.3 (m)
4.0 x 4.0 x 3.0 (m)

Heat loads of people, small load and solar are represented using DIN men and different size heat mats.
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Mock-up testing
Thermal Comfort Tests

CASE STUDY:
COLD CABINET TESTING
BSRIA studied and compared the performance of
different refrigeration cabinets and their impact on the
surrounding space; a supermarket cold aisle.
Using anemometry testing, BSRIA produced a detailed
set of results, which included air speed and temperature
in the supermarket aisle and the temperature of the
products at different points within the cabinets. The
thermal comfort of staff and shoppers was also studied
according to BS EN ISO 7730.

CASE STUDY: DATA CENTRE TESTING

We can undertake testing in mock-ups, both at full or part
scale, in simulation of proposed or existing services and
room layouts. This can be of particular advantage in the
visualisation of airflows and the prediction of levels of
occupant thermal comfort. These predictions can be used
to tune the environment, maximising thermal comfort and
providing appropriate conditions for occupant activity.
No matter how simple or complex your application is, we
can carry out a detailed analysis and perform the work to
your specifications. You and your client can witness the
test at any stage and host presentations to promote your
optimised solution.

BSRIA has carried out an independent valuation of a contained cold
aisle design for a data centre. BSRIA built a downflow ventilation system
capable of handling up to 66kW of heat load for this project.
Results included:
•
•
•
•

BSRIA is equipped to carry out European and American
thermal comfort assessments in accordance with
BS EN ISO 7730 and 7726 and ASHRAE 55 standards using
environmental chambers.

On site, BSRIA assists clients during the commissioning phase of data
centres and server rooms.
A logging system with over 200 sensors enable us to take temperature
and humidity readings in vast data centres following ASHRAE thermal
guidelines, data can be logged every 30 seconds and results are displayed
live allowing clients to improve and optimise the data centre/server room
ventilation.

Testing of service strategies provides quantified
confirmation of indoor environmental impact and allows
for the optimisation at design stage.
The following paremeters are either measured or
calculated:
•
•
•
•
•
•
•

Air speed
Air temperature
Draught risk
Turbulence intensity
Clothing levels
PPD (predicted percentage of dissatisfied)
PMV (predicted mean vote)

CASE STUDY: CHEMISTRY LABORATORY
BSRIA built and tested a design for a chemistry laboratory
before it was constructed on site.

HVAC System Testing
BSRIA can provide independent full or part scale mock-up
testing of fan coils, VAV systems and all types of chilled
ceiling panels and beams in combination with appropriate
ventilation strategies. Our experts can carry out assessment
of HVAC system performance for:
•
•
•

manufacturers in the development phase of their
products
building services consultants at the design stage for
either new or refurbished buildings
building owners and developers to ensure procurement
of effective systems.

The laboratory’s ventilation strategy consisted of several chilled
beams to provide fresh air to the occupants and cooling of
the heat loads in the space, and of fume cupboards to extract
contaminants.

CASE STUDY: OFFICE MOCK-UP

The furniture was built of insulation panels, and the heat loads
of people, solar loads and equipment were simulated as they
have an effect on the air movement in the room.

A mock-up of an office space was built in BSRIA’s laboratories. Solar, small
power, lights and occupancy heat loads were simulated to represent real-life
conditions.

The correct supply and extract volumes were applied in the room and the cooling capacity of the chilled beams was
measured. The design was tested under winter and summer conditions.
Anemometry tests were used to measure the air speed and temperature in the space and smoke tests were used
to represent the movement of airborne chemicals and to prove that the ventilation strategy was removing the
contaminants in the space.
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Independent validation of contained cold aisle
Floor and floor grille pressure tests
Cold aisle airtightness tests carried out
Temperature and humidity readings in hot/cold aisles, cabinet doors
and heat emulators

Different ventilation solutions were tested before on site construction to
optimise thermal comfort, in accordance with BS EN ISO 7730 and 7726.
BSRIA’s tests and reports have also been used as independent proof in legal
disputes.

|5

Mock-up testing
Research Projects
BSRIA has technical expertise to undertake independent
research and investigate issues of a highly relevant and
practical nature including cooling, air conditioning systems
innovation, thermal comfort, IT cooling and environmental
conditions in critical environments such as anaesthetic
theatres, isolation rooms or data centres.
Our investigations provide realistic assessment of the
performance of any ventilation system design (e.g. chilled
ceilings), together with appropriate lighting, heat loads,
solar gain, air and water supply volumes and temperatures.

CASE STUDY: ISOLATION ROOMS

Methodology
Tests include:
•
•
•
•
•
•
•
•
•
•

Thermal comfort analysis
Air/water temperature and humidity readings
Airtightness tests
Heat load simulation (small load, occupancy, solar load)
Anemometry readings (air speed and temperatures)
Gas tracer tests
Special components commissioning (pressure
stabilisers, ventilation grilles, floor grilles)
Thermal imaging
Smoke tests
Heat loss tests

The standard testing of individual building services heating
and ventilation products may create unrepresentative
performance compared with a real situation. These tests
make no allowance for the air movement generated by
the ventilation system, people interaction with system
components or variable heat loads. As these factors are
project-dependent, it may be considered appropriate to
test the specified environment. Mock-up testing can do just
that!
The generic assessment of the indoor environment
will be customised to your specific building. You will
receive a detailed proposal that includes specification
of the performance criteria to be applied to physical
measurements.
Each configuration can then be tested under varying
conditions and the response of the system to increases and
decreases in the heat gains can be determined. In this way,
the theoretical calculations made by the engineer can be
proven under test conditions, and authoritative results can
be passed on to the client with added confidence.

Quantitative measurements are made using flexible,
world-class software and instrumentation.
Parameters such as air/water volume flow rate and
temperature, pressure, humidity, electrical power etc.
are measured and monitored at intervals as small as one
minute, using a sophisticated range of instruments and
software. The energy balance of the mock-up (typically
within 10 per cent or 100 W) is checked to confirm that
steady-state conditions have been achieved.
The indoor environment throughout the occupied zone
is surveyed using a vertical array of anemometers with
integral temperature sensors. This can hold up to 2000
data points. Air speed, temperature and thermal comfort
parameters are presented to our client as 3D animations
and pictures, as well as averages by height and zone.
Flow visualisations using smoke are recorded on video.
All the visual data is made available in a DVD along with a
detailed and independent technical report.

A new design for isolation rooms for airborne infections
was described in the document HBN4–Supplement 1:
Isolation facilities in acute settings.
The Department of Health commissioned BSRIA to
build and test the performance of this novel design,
which challenged the traditional design approach of
isolation rooms (positive isolation rooms for immuno
compromised patients and negative isolation rooms for
infectious patients). The room was later modified to be
tested as a negative pressure room only.
•

The study proved that the design could be built
within a hospital environment.

•

The design was validated: a positively pressurised
ventilated lobby (PPVL) room offers protection
from an infectious patient and to an immuno
compromised patient, but also to visitors/staff
who are inside the room, by means of diluting the
contaminant concentration inside the room, as well
as providing a well-mixed space with no areas of
higher contaminant concentration.

•

•
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The PPVL isolation room design offers real potential
to control infection in hospitals, contributing to a
healthy and productive environment.
BSRIA carried out further work on isolation rooms
for the Department of Health, Social Services
and Public Safety (DHSSPS) of Northern Ireland,
validating the design of an Intensive Care Isolation
room.

Why choose BSRIA mock-up testing?
Our independent service can add value to your project
by enabling you and your clients to:
•
•
•
•
•
•
•

visualise and experience the design
get it right first time on site at maximum profit
collect and check commissioning settings for all seasons
provide independent technical information on your systems
and products on time and within budget
answer ‘what-if’ scenarios
avoid costly corrections and delays
minimise legal disputes.

Mock-up testing at BSRIA provides more than just a pass or fail
test: we will employ our extensive and practical experience to
help you achieve your objectives.

Could you benefit from our service? To find out more about the services available or to discuss your particular
needs, please contact BSRIA Sustainable Construction:
T: +44 (0) 1344 465578 | E: design@bsria.co.uk |
| W: www.bsria.co.uk/services/design/mock-up-testing/
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