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THESE, RECOMMENDATIONS, having been approved by the
Committee on Conditioning Requirements for Testing, were
published under the authority of the General Council on
17 August, 1967.

In order to keep abreast of progress in the industries con-
cerned, British Standards are subject to periodical review,
Suggestions for improvements will be recorded and in due
course brought to the notice of the committees charged with
the revision of the standards to which they refer.

A complete list of British Standards, numbering over 4000,
fully indexed and with a note of the contents of each, will
be found in the British Standard Yearbook, price 15s. The
BS Yearbook may be consulted in many public libraries and
similar institutions.

British Standards are revised, when necessary, by the issue either
of amendment slips or of revised editions. It is important that
users of British Standards should ascertain that they are in
possession of the latest amendments or editions.

The following BSI references relate to the work on this standard:
Committee reference M/55 and M/55/1
* Draft for comment 66/14496

—————ne. —— -
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CO-OPERATING ORGANIZATIONS

The following Government departments and scientific
and industrial organizations were represented on the
Committee entrusted with the preparation of these
Recommendations:

British Laboratory Ware Association

British Plastics Federation

British Scientific Instrument Research Association
Electrical Research Association

Electronic Engineering Association

Institution of Heating and Ventilating Engineers
Ministry of Defence, Army Department

Ministry of Public Buildings and Works

Ministry of Technology —Building Research Station
National Physical Laboratory (Ministry of Technology)

Printing, Packaging and Allied Trades Research Association

Scientific Instrument Manufacturers® Association
Society of Environmental Engineers
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RECOMMENDATIONS ON

THE DESIGN REQUIREMENTS AND TESTING
OF CONTROLLED-ATMOSPHERE
LABORATORIES

FOREWORD

This publication is one of a series dealing with controlled-atmosphere enclosures
suitable for work on atmosphere-sensitive materials- or equipment. Previous
standards in the series are BS 3718, * Laboratory humidity ovens (non-injection
type)’ and BS 3898, ‘Laboratory humidity ovens (injection type)’. These
recommendations are concerned with larger enclosures intended for human
occupation as working laboratories.

Owing to the wide variety of requirements and environmental conditions for
laboratories of this kind, it has not been found practicable to draw up a general
specification on the lines of BS 3718 or BS 3898. Nevertheless it has been con-
sidered useful to prepare recommendations giving guidance on the factors to be
taken into account in the design of a controlled-atmosphere laboratory, for a
specified performance with regard to temperature and relative humidity, and
also providing methods of testing the performance.

Experience has shown that with some installations unsatisfactory performance
can be attributed to inadequate specxﬁcatlon or inadequate consideration of the
relevant factors at the design stage. It is hoped, therefore, that these recom-
mendations will help to minimize the risk of an installation failing to meet the
requirements of the user.

RECOMMENDATIONS

1. GENERAL
1.1 SCOPE

1.1.1 These recommendations relate to the control of temperature and relative
humidity (r.h.) in laboratories in which operators work with atmosphere-sensitive
materials or equipment. They apply particularly to laboratories operating at a
nominally constant temperature and relatlve humidity within the ranges 15°C
to 35°C and 457 to 757 r.h.

NOTE, It is not envisaged that a particular air-conditioning installation will necessarily be

able to operate over the whole of these ranges; the conditions chosen will depend on the
purpose for which the laboratory is to be used.
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1,1.2 Recommendations include guidance on the information that is required
for the design of a controlled-atmosphere laboratory, and on the testing of
performance with regard to temperature and r.h. Methods of test are detailed in
appendices, Certain recommendations concerning constructional features which
have a bearing on performance, and recommendations concerning operation
and maintenance, are also included.

1.2 BASIS OF DESIGN

The installation of a controlled-atmosphere laboratory, either in a new building
or in an existing building, will normally be the subject of a contract in which
the requirements of the user, and the tests forming the basis of acceptance of
the completed installation by the user, should be clearly specified. The design
of an air-conditioning plant to meet the specified requirements will be based on
information concerning constructional and environmental features of the
laboratory, and it will also be influenced by the working conditions of the
laboratory in use. In order that no feature of the working conditions which
might affect the operation of the plant may be overlooked, it is advisable for
the user to make sure that the designer is informed, as fully as possible, about
the nature of the work to be carried out in the laboratory,

" 2, DESIGN DATA REQUIRED

2.1 WORKING SPACE

2.1.1 It is necessary to define the boundaries of the working space in the
laboratory, l.e. the space within which the specified temperature and relative
humidity are to be maintained.

2.1.2 The working space should be kept as simple in shape as possible. It will
not normally extend to the boundaries of the room, and may be restricted by
the influence of benches, cupboards and apparatus generally, on air circulation.

" 2.2 OPERATING RANGES OF TEMPERATURE AND R.H.

It is necessary to specify the nominal values of temperature and relative humidity
at which the laboratory is required to operate, or the ranges of nominal values.

2.3 CONTROL LIMITS OF TEMPERATURE AND R.H.

It is necessary to specify the limits within which the temperature and relative
humidity at all points in the working space should be maintained, when the
laboratory is operating at a nominally constant temperature and r.h, within the

designed ranges.
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NOTE. The following standard atmospheres are recommended by the International

Organization for Standardization (ISO) for tests at near-ambient temperatures:
(1) Normal control

Temparature r.h.
o %
20 42 65 5
23 &2 5045
27 k2 65 35
(2) Close control
Temperature r.h.
OC . %
20 &1 ’ 65 2
2341 50 £ 2
27 +£1 65 &2
Information on the interdependence of temperature and r.h. control limits is given in

Appendix A.

2.4 CONSTRUCTIONAL AND ENVIRONMENTAL FEATURES

2.4.1 General considerations

2.4.1.1 The plant capacity required for a controlled-atmosphere laboratory is
determined by the maximum heat and moisture gains and losses and the time
permitted for design conditions to be established after starting up. The running
load on the plant depends on the thermal properties of walls, windows, roof and
floor, and on the volume of fresh air introduced, as well as on external atmo-
* spheric conditions; it also depends on the heat and moisture gains or losses due
to the occupants, the lighting, the test equlpment the test samples, and the
needs of the laboratory generally, -

2.4.1.2 Summer heat gains and winter losses through the structure should be
minimized by the use of walls of high thermal capacity and adequate thermal
insulation; this will enable a more uniform air temperature to be obtained
throughout the laboratory, as well as reducing the load on the plant. If possible,
external walls and [ight-weight roofs should be avoided, A-considerable part of
heat transmission through the surface of the building is usually associated with
external windows; the external glazed area in a conditioned laboratory should
therefore be restricted as far as possible, and multiple glazing should be used.

" If a room without external windows is not permissible, north—facing windows

" are the preferred alternative because this aspect of the building receives relatlvely
small amounts of solar radiation. Where glazing is required on other aspects it
is essential to provide some form of solar shade, since glass-admits a high pro-
portion of solar radiation, External shades are the most effective for this purpose;
if they are not acceptable, white venetian blinds or- white curtains should be
used, preferably within the multiple glazing. Windows which are openable should
provide an effective seal when closed.

* South-facing-in the southern hemisphere.
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2.4.1.3 The position and size of the conditioned air inlets and outlets and the
directions of the air streams should be carefully selected to give satisfactory air
distribution in the working space,

The quantity of air circulated through the laboratory (air changes per hour)
will need to be related to the closeness of control specified (see Appendix A),
the moisture gains and losses from test samples, occupants, etc. and other
special requirements, The air changes per hour may be limited by the acceptable

- maximum air speed, in the working space, which has been specified.

When it is necessary to operate equipment with high heat (or moisture) .
gains or losses in a controlled-atmosphere laboratory, it is desirable that this
equipment should be located near the air outlets, or fitted with its own extract
duct, to avoid mixing the warm (or wet) air with the general laboratory atmo-
sphere.

2.4.1.4 Although it is necessary to provide for exhausting an amount of air
equivalent to the fresh air intake, it is essential that air leakage should be kept
to a minimum, Leakage of outside air into the laboratory is reduced if the con-
ditioning plant maintains the air in the laboratory at a small positive pressure,
relative to that of the outside air. The sealing of windows and door frames into
the walls is of particular importance, and the junctions between walls, floor and
ceiling should also be airtight. According to the expected frequency of door
opening and the size of the laboratory, consideration should be given to the need
for an air-lock to prevent the entry of excessive quantities of non-conditioned
air into the laboratory whenever the doors are opened. All doors should be
adequately sealed and clearly marked with a notice in the form:
¢ AIR-CONDITIONED LABORATORY
PLEASE CLOSE THIS DOOR ’

If an air-lock is fitted, it may be necessary to provide an additional door for
use when large equipment is moved into or out of the laboratory. This door
would be kept closed during the normal operation of the laboratory.

2.4.1.5 Condensation will occur wherever the conditioned air meets surfaces
having a temperature below the dew point of the air. Apart from condensation
on windows, which can be avoided by the use of multiple glazing, it can occur
on the surfaces of walls, ceilings, floors, doors, service pipes or ducts and on
structural members which form continuous thermal bridges between outside
and inside. If metal-framed windows are used with multiple glazing, there should
be a thermal break between the outside and inside metal frames. To avoid con-
densation on any cold surfaces a layer of suitable insulating material may be
required to give a sufficiently high surface temperature.

In some conditions of internal and external temperature and relative humidity,
condensation can also occur within the structure of the laboratory; it may
therefore be necessary to incorporate a water-vapour barrier in the structure.
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