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ABSTRACT

This paper provides an overview of the design of the new School of Engineering
and Manufacture for Leicester Polytechnic, incorporating new laboratories for
clectrical and mechanical engineering students plus general teaching spaces and two
auditoria. The site for the new building is at the heart of the Polytechnic’s city
ceatre campus. Its urban location has placed particular demands on the design.
Nearly all laboratory, teaching and offices are naturally ventilated and daylit.

Detailed design is nearing completion and construction on site is due to start in
June 1991,

1. Building Brief

The new School of Engineering and Manufacture at Leicester Polytechnic has been
designed to combine the two Departments of Electrical and Electronic Engineering
and the Department of Mechanical and Production Engineering (Fig. 1). The
School has become a focus for research and innovation in the field of *Computer
Integrated manufacture’. The activities of both departments overlap in many areas
and computer workstations (rather than experimental rigs) occupy much of the
laboratory space. There are a range of activities which have fundamentally
different environmental requirements, For example, the main Mechanical Laboratory
includes a two-storey volume to accommodate large machines for experiments in
hydraulics, thermodynamics, etc. The activities and machinery here generate high
Periodic intemal heat gains (> 100 w/sqM), intermittant high noise generation
(1104BA. +), and require high light levels (1000 lux) for safe operation.
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This contrasts with the Electrical and Electronic teaching laboratories which generate
almost constant high intemal heat gains (85 W/sqM), require generally low-level
controlled lighting (min 300 lux) and are generally quiet apart from the chatter of
keyboards.

2.  Environmental Strategy

From an analysis of the nature of the different activities which are to be catered
for it became apparent that most laboratory, teaching and office areas could be
naturally ventilated and daylit. This avoids the provision of mechanical ventilation
and permanent artificial lighting to most areas, with the advantage of reduced
capital and running costs and a more pleasant working environment for students
and staff. This strategy has had a profound influence on the form of the building.
The extended perimeter allows good daylighting and cross-ventilation to many parts
of the building, while shaded courtyards provide reservoirs of cool air which is
pulled into the deepest parts of the plan in summer.

Intemnal heat gains from people, computers and other machinery have such a
significant influence on the internal thermal environment, that the avoidance of
over-heating in summer is a major design consideration. The potential for stack
ventilation of each area has been assessed by a series of specialist studies using
both physical and computer based models.

Preliminary calculations and simple performance modelling was undertaken by
the architects as part of the development of the initial design. Assessment of the
detailed design was undertaken after funding approval had been obtained, and
included both physical and mathematical modelling. A description of this detailed
modelling, and the contribution it made to design development is described
elsewhere in papers by Dr Paul Linden of Cambridge University, and Dr Kevin
Lomas of Leicester Polytechnic. This paper describes the initial design and how
this developed into the final solution.

3. Electrical Laboratories.

There are many precedents which achieve the broad intention of providing daylit,
naturally ventilated interiors by means of a narrow section which facilitates cross
ventilation and well distributed daylighting. Two namrow section ’wings’ on four
storeys, with a narrow courtyard between, were designed to accommodate the
Electrical Laboratories (Fig.2). Low and high level openings are sized to provide
sufficient ventilation to remove high intemnal heat gains from computers and other
smail machines. Daylight is controlled partly by ’light shelves’ which protect
occupants from direct sunlight and reflect light onto the ceiling, providing an even
destribution of light across the lab.
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Fig.2. Diagramatic Section through
Electrical Laboratories.
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Fig.3. Diagramatic section through central building.
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The narrow shady courtyard between the ’wings’ provides in summer a source of
cool air for the central building and in winter protection from the wind in
approaching the entrance.

4.  Central Building

The provision of all the accommodation in narrow section buildings would result in
a highly extended perimeter, increase capital cost and involve a considerable energy
penalty in winter. The main part of the building has therefore been folded back
on itself, giving rise to the problems of a deep plan. The provision of natural
ventilation and daylight to every part of such a deep plan, can generate a range of
formal solutions. In this case, each activity has been teated separately, promoting
stack ventilation through each area from ground to third floor. Ventilation shafts
from the general lab. also allow light down into the deepest part of the plan.

The main body of the building was originally conceived as five zones, each of
which was to be ventilated by separate shafts which rise above the general roof
level: 1. Concourse; 2. Classrooms; 3. General Laboratory; 4. Offices; 5.
Drawing Studios (Fig.3). A preliminary evaluation of heat gains and summertime
temperatures in zones 2, 3 and 4 indicate the importance of avoiding solar heat
gains in summer and the importance of high air change rates in maintaining
comfortable intemal temperatures. The concourse and drawing studios are now one
zone, ventilated via ridge vents. This general arrangement can be seen in Fig.3,
which is a section through the main part of the building.
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The main hall of the Mechanic

al Laboratory has high periodic intemal heat gains
from large machines, Ventilati

on is introduced at low level via ’perforated’

teaching spaces can be designed to be naturally
ventilated and daylit. This is achieved in an urban environment and using
traditional building construction providing a building which is economic in both
capital and running costs, and which will hopefully be a pleasure to its occupants,
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