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Compliance with a British Standard does not of itself confer immunity from legal obligations,

This publication is not to be regarded as a British Standard,

It is being issued in the Draft for Development series of
publications and is of a provisional nature because it
features the novel concept of a containment index
{methods for the measurement of which are described in
DD 80 : Part 1), The Technical Committee responsible for
this Draft for Development considered itself unable,

in respact of highly toxic materials, to describe methods
for determining the containment index of a fume cupboard,
and purchasers requiring fume cupboards for thig
application are advised to seek advice from specialists
having knowledge of the toxicity of the specific material
in question, For the more common materlals for which
fume cupboards are nseded, the containment index can be
determined by the controlled release of a standard test
gas inside the fume cupboard and measuring escapes at
the aperture with a suitable detector, Although the
committee commissioned trials in which several test gases
were tried, none constituted a satisfactory compromise
between the conflicting requirements of high sensitivity
of the detector, low release rate of the test gas, and low
capital and materials costs. In particular, the results
obtained using sulphur hexafluoride as the test gas,

and a commaercially available detector of the electron
capture type, although encouraging in some respects,
indicated that the method could not be adopted for use
in association with either a requirement in a specification
or a recommendation, |t is recommended .hat this
publication should be applied on this provisional basis,

so that information and experience of its practical
application rnay be obtained.

A raview of this Draft for Development will be carried out
not later than two years after its publication, Notification
of the start of the review period, with a request for the
submission of comments from users of this Draft for
Development will be made in an announcement {n the
appropriate issue of S/ News. Observations which it Is
felt should receive attention before the officlal call for
comments will be welcomed,

According to the replies received, the responsible BSI
committee will judge whether the Draft for Development
can be converted into a British Standard or what other
action should be taken,

The British Standards Institution requests that, because of
the provisional nature of the publication, its reference
number should not be marked o fume cupboards.

Foreword

This Draft for Development has been prepared under thiv
direction of the Laboratory Apparatus Standards
Committes, It supersedes section three of BS 3202 : 1959
‘Recommendations on laboratory furniture and fittings’,
This standard is now withdrawn, and it is not intended to
revise the remaining sections, now largely obsolete,

The Draft for Development is published in three Parts, the
other Parts being:

Part 1. Safety requirements and performance testing

Part 3. Recommendations for selection, use and
maintenance

e
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Draft for Development

Laboratory fume cupboards

Part 2. Recommendations for information to be exchanged between purchaser,
vendor and installer, and recommendations for installation

Section one, General

0. Introduction

The recommendations given in section two of this Part of
this Draft for Development apply to contracts for the
supply and installation of fume cupboards, and these
recommendations include items embodied in

DD 80 : Part 1. It is therefore essentlal that in order for
the purchaser’s requirements to be satisfied, and for the
vendor and installer to meet these requirements,

the recommendations given In section two be followed,

1. Scope

This Part of this Draft for Development glves recommen-
dations for the minimum information to be exchanged
between the partles to contracts for the supply and/or
installation of general purpose fume cupboards as
specified in DD 80 : Part 1, Section three glves recom-
mendations to laboratory planners, architects, engineers,
purchasers and [nstallers, for the siting of the cupboards,
for planning the fumae extract and make-up. air systems
and for site testing of complete installations.

NOTE, The titles of the publications referred to In this standard
ara llstad on the inside back cover,

2, Definitions

For the purposes of this Part of this Draft for Development,
the definitions given in DD 80 : Part 1 apply.

Section two. Exchange of information

3. General

It is strongly recommended that for fume cupboards
complying with DD 80 : Part 1, the information given
In clauses 4 to 7 be exchanged between purchaser,
vendor and installer,

4. Information to ve supplied by the purchaser
to the vendor

4.1 The information given in 4.2 to 4.7 should be
supplied by the purchaser to the vendor,

4.2 The materlal of construction for any part of the
fume cupboard that will be affected by fume emanating
from the processes for which the fume cupboard will

be used,

4.3 The potential containment index required, and the
test gas to be used for its measurement.

4.4 The minimum dimensions of the work surface,
4.5 The maximum working sash opening.
4.6 The services to be fitted,

4,7 The maximum external dimensions of the fume
cupboard, and its dismantled components if appropriate,
and the dimensions available for access into the building
and internal access to where the fume cupboard Is to be
instatled,

5. Information to be supplied by the purchaser
to the installer

6.1 If the installer is the same party as the vendor,

the information given in 6.2 to 5.8 should be supplied by
the purchaser to the installer, If the installer is not the
same party as the vendor, the information given in 4,2

to 4,7 and 6.2 to 6.6 should also be supplied by the
purchaser to the installer,

6.2 The following detalls of the siting of the fume
cupboard,

{a) General detalls of the building in which the fume
cupboard is to be installed, the location of the
laboratory and the intended siting of the fume
cupboard(s) within the laboratory,

{b) The locations of doors, windows, other fume
cupboards, other laboratory furniture, ventilation
grilles, diffusers, or other air moving equipment,

(c) The absence of any features listed in (b} should
be stated,

5.3 General details of the intended method of supptying
make-up air and of the room ventilation existing or to
be provided,

6.4 The environmental requirements of the laboratory
(see 11.3 and 11.9), including the required maximum
sound pressure level, in dB{A) measured in accordance
with the recommendations given in 12.4.

6.5 The accommodation spaces, routes available and any
specific design requirements of the fume extract system,
including the range of working temperatures and the
fittings to be provided, such as flow control devices,
alarms and indicators, condensate collectors, and . ict
washing facilities,

5.6 The ldcations and details of any existing mechanical,
electrical, plumbing and drainage services to be utilized
in connection with the complete fume cupboard
installation,

This publication is a Draft for Development and is therefore not to be regardad as a British Standard, See inside front cover.
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6.7 The following detalls of the fume cupboard,

{a} The required minimum average face velocity(s),
corresponding rates of air flow and pressure drops
across the fume cupboard(s).

{b) Whather a facility to vary the set average face
velocity Is required and, if so, the range of average
face velocitles that Is required.

{c) Whether the fume cupboard extract system is to
be for continuous or intermittent use,

5.8 The commissioning tests to be undertaken by the
installer,

6. Information to be supplied by the vendor
to the purchaser

6.1 The informatlon given in 6.2 to 6.8 should be
supplied by the vendor to the purchaser,

6.2 Dimensioned drawings of the fume cupboard
{including maximum sash opening for access and
maximum working sash opening).

6.3 An identification of all materials of construction,

6.4 The range of openings complying with 8.1,2 of
DD 80 : Part 1: 1982,

6.6 The following details of the containment indices and
test gas,

{a) The potential containment indices measured in a
test room in accordance with the method described

in appendix C of DD 80 ; Part 1 : 1982, and the
corresponding face velocities, air flow rates and pressure
drops for the maximum and minimum working sash
6penlngs, together with at least one intermediate
opening,

(b) If different from the test gas required by the
purchaser, the test gas used for the determination of

the potential containment indices.

6.6 Operating and maintenance instructions for all the
equipment provided by the vendor,

7. Information to be supplied by the installer
to the purchaser

7.1 The information given in 7.2 to 7.6 should be
supplied by the installer to the purchassr.

7.2 Drawings showing the complete final installation
provided,

7.3 An identification of the materials of construction
of the extract system,

7.4 The results of the commissioning tests undertaken by
the Installer, and any proposed amendments to the
purchaser’s requirements (see 12.2).

7.5 Operating and maintenance instructions for the
extract system and for any make-up air systems provided
by thae Installer,

7.6 The sound pressure level in dB{A) measured in
accordance with the method described in 12.4,

8. Marking :
After installation, the furme cupboard should bear a plate
in a permanently exposed position on which the following

Is clearly and Indelibly marked by the installer:

(a) the Installer's name or readily identifiable mark
(if different from that of the vendor);

{b) the average face velocity determined In accordance
with the method described in appendix B of

DD 80: Part 1: 1982, e.9. ‘'0.47 m/s at maximum
working opening (owner’s site)’;

{c) the operating containment index determined in
accordance with the method described in appendix C
of DD 80 : Part ¥ : 1982, e.g. ‘opserating containment
Index 6.1 at 0.6 m/s';

(d) the date of the tests on which (b} and (c) were
measured,

Section three, Recommendations for installation

9. Recommendations for siting fume cupboards

9.1 General. The siting of fume cupboards in laboratories
should be considered at the initial stages in the planning of
a new building, or before modification of an existing
building. When additional fume cupboards are required in
an existing laboratory, the recommendations given in this
clause also apply. The sites selected should comply with
the interrelated requirements for containment, fume
extraction and dispersal, room make-up air, ventilation and
general environmental safety and comfort, The recom-
mendations for siting given in 9.2 and 9.3 are only intended
to act as a guide to the avoidance of disturbances to the
fume cupboard, its operator and other personnel and to
the avoidance of interference with escape routes, etc.

No general recommended laboratory arrangement can
guarantee satisfactory performance In all cases,

9.2 Avoiding disturbances to the fume cupboard and its
operator

9.2.1 The distance from the sash to any circulation space
should be at least 1000 mm, so as to preserve a zong
undisturbed by anyone other than the oparator (see
figure 1{a)).

9.2.2 The distance between the sash and a bench top
opposite it and used by the same operator should be at
least 1600 mm (see figure 1(b)). With more than one
operator this distance may need to be greater,

9.2,3 There should be no opposing wall (or other
obstruction likely to affect the air flow) within 2000 mm of
the sash (see figure 1{(c)),

9.2,4 No fume cupboard should be installed in a position
where it is likely to be affected by another item of
equipment. In particular, the distance from the sash to
the sash of an opposing fume cupboard, to the face of an
open fronted safety cabinet, or to the edge of a hood,
should not be less than 3000 mm (see figure 1{(d)).

9.2.6 Any room air supply diffuser should not be within
1600 mm of the sash,

9.2,86 No fume cupboard should be positioned with either

side closer than 300 mm from a wall or = nilar obstruction
(see figure 1(e)).

- 9,2,7 No large obstruction (e.g. an architectural column)

projecting beyond the plane of the sash should be within
300 mm of the side of the fume cupboard (see figures 1(f)
and 1{g}).

This publication is a Draft for Developmentand is therefore not to be regarded as a British Standard, See inside front cover,
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9.2.8 No doorway should be within 1500 mm of the sash
or within 1000 mm of the side of a fume cupboard (see
figure 1{h) and 1{j)).

9.3 Avolding disturbances to other personnel,
interferance with escape routaes, ete.

9,3.1 The position of a fume cupboard should satisfy the
spatial requirements (e.g. vision, lighting and convenience
of accass) of the operator and personnel working nearby.
Typical problams and their solutions are illustrated in
figures 2(a) to 2(g) and 3(a) to 3(d).

9.3.2 The possibility of a fire or explosion that may not
be contained by a fume cupboard should always be
considered, A fume cupboard should not be sited In a
position where exit from the work space to an escape
route will necessitate passing directly in front of the fume
cupboard (see figure 3(b}),

10. Recommendations for fume extract systems
10.1 General

10.1.1 The primary function of the fume extract system
Is to safely contain and convey potentially dangerous or
obnoxlous fumes from the fume cupboard to an outside
discharge point from which they can be adequately
dispersed at an acceptably low concentration.

10.1.2 The extract system comprises a connection or
connactions to each fume cupboard, the ductwork, a fan
or fans and a discharge flue or multi-flue stack. it may,

as appropriate, also include equipment for regulating and
indicating the extract rate, preventing reverse flow,
preventing spread of fire and smoke, fume filtration,
fume scrubbing, heat recovery, condensate collection,

. washdown and drainage. A satisfactory installation can be
achieved only if all the requirements of these interrelated
respects are met,

10.1.3 The extract system (together with the arrangements
for make-up alr) should be so designed as to minimize the
sensitivity of the fume cupboard to the effects of outdoor
wind and other sources of alr disturbance, The discharge
flue should be sited with due regard to the flow pattern of
alr around the building and should be sufficiently high

to minimize the risk of fumes being drawn into buildings
through open windows or air intake grilles (see 10.4.1).

10.1.4 When in use, 4,1e ex -act system within the building
should be at negauv  ~*esy we, Fans should preferably be
mounted at roof level witn their outlets connected to the
discharye flues and thelr inlets connected to the ductwork.
If a fan and its assoclated equipment cannot be accom-
modated on tha roof, it should be installed at ground
level, or on an easlly accessible platform and the
connections arranged such that, in use, a negative pressure
Is still maintained in all ductwork within the building.

tf ductwork is unavoidably under positive pressure it is
essential that it is so arranged that if a leak does occur it
cannot create a hazard.

10.1.5 The design of the ductwork (and its resulting
resistance to the passage of air) and the fan should be
such as to satlsfy the maximum air flow requirement at
operating temperatures for all fume cupboards served

by the system. Fan capacities should exceed the operating
requirements by at least 10 %,

NOTE, Where highly toxic materials are handled, automatic
changeover to a standby fan may be desirable,

DD 80 : Part 2 : 198%

10.1.6 Extract systems should incorporate an air flow
control device for each fume cupboard served, 1f the
control device is mounted in an easily accessible position
it may be necessary to incorporate a locking arrangement
to prevent unauthorized interference,

10.1.7 It is often the case that not all the fume cupboards
in a building are in use at any one time, and economlies in
running costs can be achieved by providing independent
extract systems for groups of fume cupboards, Flues
beyond the extract fans may be grouped and encased in
multi-flue discharge stacks but usually at the expense of
longer and more complicated flue runs and higher
discharge stacks.

In order to prevent mixing of fumes that could give rise to
an unacceptable hazard such as a risk of fire or explosion,
fume cupboards should be grouped according to the
processes to be undertaken, However, the connection of
more than one fume cupboard to an extract fan involves
the provision of larger and usually more complicated
ductwork with an increased maintenance liability.

The need for a standby fan and additional controls and
indicators should be considered,

A collection/dilution system may be used for the dispersal
of fumes from a number of individual or from common
extract systems, The collection/dilution duct, discharge
fan and common discharge fiue should have a capacity
(after allowing for the frequency of fume cupboard use)
in excess of the total capacity of the extract fans
connected to the duct, this excess depending on the
quantity of air needed to be drawn in at the open end of
the duct in order to restore the concentration of fumes in
the commoned sections of the system to an acceptable
working level, With this arrangement also, the need for a
standby fan and additional safety controls and indicator
should be considered (see also 10.4.3}.

10.2 Ductwork

10.2.1 Ductwork should have a smooth, obstruction-free
interior and should preferably be circular in cross section.
NOTE, For racommendations regarding services accommodation
ducts see CP 413,

10.2,2 The cross section of the ductwork and the routing
of the ducts within the building should be such that the
noise level is within the requirements of the laboratory
(see 5.4). Air velocities within the ducts should not exceed
7.6 m/s and where the noise {evel requirement is low,
should not exceed:

(a) 5.0 m/s for single unit systems and branches to
fume cupboards on multiple unit systems;

{b) 5.5 m/s for main ducts within buildings;

(c) 6.0 m/s for external ducts.
However, air velocities exceeding 6.0 m/s may be necessary
for fume cupboards intended for handling large quantities
of aeroso! or dust, in order to minimize the accumulation
of deposits at bends and joints. In these cases, specialist
advice should be obtained,

10.2.3 “uctwork should follow the most direct route
from fuine cupboard to fan. Bends should be kept to a
minimum number and have the largest radii practicable.
There should be a minimum of horizontal run and where
such runs are unavoidable they should have an in-built
slope towards a drainage point. Drainage poir.is should be
provided at all low points of the extract system,

This publication Is a.Draft for Development and is therefore notto be regarded as a British Standard. See inside front cover.
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