BSI DDx80: PARTx3 82 MM 1bk24bbk9 02LA545 2 N

B DD 80: Part 3: 1982
U UDC 642,19

© British Standards Institution. No part
of this publication may be photocopied
or otherwise reproduced without the
prior permission in writing of BSI.

Draft for Development

Laboratory fume cupboards

Part 3. Recommendations for selection,
use and maintenance

Projet & développer
Hottes de lahoratoire

Partie 3. Recommandations de choix, d'utilisation et d'entretien
Entwurf zur weiteren Ausarbeitimg

Laborabziige
Teil 3. Empfehlungen fiir Auswahl, Gebrauch und Pflege

Rritish Standards Institution

Documents

Document Sharing Hub



http://www.avadocuments.com/doc/dd-80-3-1982
http://www.avadocuments.com/doc/dd-80-3-1982

BSI DDx80:

130 80 : Part 3 : 1982

Contents
Page
Foreword Inside front cover
Cooperating organizations Back cover
Draft for Developme'nt
Section one, General
0, Introduction 1
1. Scope 1
2, Definitions 1
Section two, Recommandations to purchasers
for the selection of fume cupboards
3. Health and safety 1
4, Materials of construction 3
5, Face velocity 4
6. Specific features of fume cupboard design 5
Saction three. Recommendations to laboratory
personnel using fume cupboards
7. Selection of a fume cupboard 5

PART*3 82 MM 1b24Ybh9 02LASHL 4 WM -

Page
8. Preparation for use 8
9, After use 6
Section four, Recommeondations for
maintenance
10. General 6
11. Six-monthly maintenance G
12, Twelve-monthly maintenance G
13. More frequent maintenance 7
Appendices
A, Bibliography 7
B. Smoke tests 8
C. Notes on fume cupboarde intended for
special applications 8
D. Notes on fume cupboards of special design 8

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

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

1t is heing 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 respect of highly toxic materials, to describe methods
for determining the containment index of a fume cuphoard,
and purchasors requiring fume cupbosrds for thls applica.
tion are advised to seek advice from specialists having
knowledge of the toxicity of the specific material in
question. For the more common materials for which fume
cupboards are needed, 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 coilstituted a satisfactory compromise between the
conflicting requirements of high sensitivity of the detector,
low release rate of the test gas, and low capital and
material costs. In particular, the results obtained using
sulphur hexafluotide as the test gas, and a commercially
available detactor of the electron capture type, although
encouraging in some respects, indicated that this method
could not be adopted for use in association with either a
reyuirement in a specitication or recommendation. 1t is
1ecommended that this publication should be applied on
this provisional basis su that information and experience

of its practical application may be obtained.

A review 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 together with a request
for the submission of comments from users of this Draft
for Development will be made in an announcement in the
appropriate issue of 8S/ News, Qbservations which it is felt
should receive attention before the official call for
comments will ba welcomed,

According to the vepliss recnived, thu responsible BS)
committee will judge whether the Draft for Development
can be converted into a British Standard, or what other
action should be taken.

Foreword

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

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

Part 1, Safety requiraments and performance testing
Part 2, Recoramendations for information to be
exchanged between purchaser, vendor and installer,
and recommendations for installation,
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Saction one, Generai

0. Introduction

While it is quite possible to manufacture an efficlent fume
cupboard with a good containment index, its performance
is critically dependent on its siting and on the extract
system that serves it,

The Technical Committee responsible for this Draft for
Development recognized the need to give guidance to the
various agencles who may be Involved in the supply,
installation and use of fume cupboards, This guldance is
given In this. Part of this Draft for Development, but it is
strongly recommended that it is read in conjunction with
DD 80 : Parts 1 and 2, Methods of test are recommended
to enable the user to evaluate performance during the
lifetime of the fume cupboard.

1. Scope

1.1 This Part of this Draft for Development gives
recommendations to architects, enginears, installers,
laboratory planners, purchasers and users on the selection,
use and maintenance of fume cupboards.

1.2 Thiv Dra't for Development does not cover micro-
blologlet! safety cablnets (see 8S 5726) and the fume
cupboar.ds describid should not be used for categorized
microbiologlcal viork,

1.3 A biblicaraphy on laboratory health and safety In
respect of fume cupboards Is contained in appendix A,
1.4 A description of a smoke test, for visualization of
alr-flow patterns, is given in appendix B,

1.5 Notes on fume cupboards intended for special
applications are given In appendix C,

1.6 Notes on fume cupboards of speclal design are given
in appendix D.

NOTE, The titles of the publications referred to in this standard
are listed 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. Recommendations to purchasers
for the selection of fume cupboards

3. Health and safety

3.1 General. Section six of the Health and Safety at Work,
etc, Act, 1974, puts a duty on manufacturers, designers
and suppliers of fume cupboards, being articles supplied
{or use at work, to ensure that they are constructed and
designed to be as safe as reasonably practicable when
correctly used. Under section two of the Act it is the
employer’s duty to take all reasonable measures to ensure
the health and safety of his employees and under section 3
it is his duty to take the same measures for others, Thus a
fume cupboard, should be suitable both for the processes
to be undertaken, and for the hazards to the users,

Purchasers should give careful consideration to the follow-
ing health and safety questions when selecting a fume
cupboard for a particular application (or when planning
to extend or change the application of an exlisting fume
cupboard),

(a) Whether the design, siting and use of the fume

cupboard will be such that it will achieve adequate

control of exposures of persons to the airborne toxic
. substances Involved In that application;

(b) Whether the fume cupboard and the extract system
will be otherwise safe and suitable for the application
in question, e.g. with respect to the following:

(1) materials of construction;

{2) provisions for electrical and other serviges;
{3) cleaning and maintenance provisions;

(4) location and design of arrangements for the
discharge of air from the fume cupboard system,

Since a cupboard can be expected to last many years,

it can confidently be assumed that a wide varlety of
procasses are likely to be carried out within it, The selec-
tion, therefore, should have regard to the most hazardous
of thase likely processes, which therefcre have to be
predicted.

The efficlency of any fume cupboard depends on a number
of factors {principally design, siting and use) and a measure
of the efficiency is the appropriate containment index.

This publication is aDraft for Development and is therefore not to be regarded as a British Standard. See inside front cove:
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Hence, the selection of a fume cupboard should be based
primatily on the requirement that the degree of contain.
ment should be higher than that demanded by the processes
likely to be performed therein, Other considerations that
affect the selection, such as the economic consequences of
the face velocity, the materials of construction, etc, should
ba secondary ones,

3.2 Assessment of risk from toxic materials

3.2,1 For guidance on the performance required of the
fume cupboard for particular applications, the purchaser
should refer to both the long and short term limits for
airborne chemical substances, which are published annually
by the Health and Safety Executive (see A.1,2,13). These
limits provide guldance on the lavels {Iin terms of concentra-
tion and time) to which exposures to alrborne toxic
substances should be controlled in order to protect the
health of employed persons, If it Is reasonably practicable
for the employer to provide a fume cupboard system that
will keep exposures well below the published exposure
limits, It would be wise for him to do so.

3.2,2 Before selecting a particular type of fume cupboard
and deciding upon the average face velocity that is required
through the aperture, the purchaser should either arrange
for a speclal containment test to be carrled out under
simulated operating conditlons, or should refer, but only
for guldance, to the resuits of the potential containment
test carrled out by the manufacturer, To be of value for
selection purposes, both such tests need to be sufficlently
extensive to provide information on the containment
capabllity of the fume cupboard for a range of face
velocities and a range of rates of emission of the test gas.

3.2,.3 Alternatively, the purchaser may be in a position to
make a judgement about a particular model of fume
cupboard (and [ts face velocity) suiting his needs on the
vasis of previous test experlence, If so, the purchaser
should stil verify, by making appropriate tests, that the
new or upgraded fume cupboard operates at the correct
face valoclty and does Indeed achieve the desired
operatlonal contalnment Index when installed and in use.

3.2.4 |f, as a guide for the purposes of selection, the
purchaser opts to use the putential containment index
obtained from the test carried out by fume cupboard
manufacturers, then he should calculate the minimum
required operational containment index, L, from the
expression:

Lmin = log -%f.-loghwv

where

r s the highest rate of emission or evaporation of the
substance in question that is likely to occur during
use of the fume cupboard {in mL/s);

v s the average face velocity recommended by the
manufacturer for the fume cupboard under
consideration (in m/s);

C, Is the exposure limit for the substance In question
(in mL/m**);

f s a factor of safety to allow for performance
varlability, which should be taken to be betwean
2,0 and 4,0 depending upon the degree of hazard
assoclated with the substances In question and the
type and frequency of operations by laboratory
staff at the fume cupboard;

h Is the working maximum sash openling stated by the
manufacturer of the fume cupboard under considera-
tion {inm);

w Is the aperture width (in m).

Having ldentified the substance having the highest value
of L nin. the purchaser should calculate a range of values
of L min for that substance at different values of v,

He should then compare these values with the correspond-
ing operational containment indices obtained by each
manufacturer using the methods described in appendix C
of DD 80 : Part 1 : 1982 and thus make a choice of fume:
cupboard and face velocity.

3.3 Assessment of risk from highly toxic gases and vapours,
Because the knowledge at present available is limited,
neither potential nor operational containment index should
be used as a guide to the performance of fume cupboards

if they are intended for use with highly toxic substances.

it should be appreciated that the methods of determining
the containment index described in DD 80 : Part 1 apply to a
fume cupboard under specific test conditions (i.e. a specific
test gas, and in the case of the potential contalnment index,
a specified test room). Gases and vapours may possess
densities or diffusion rates dissimilar to those of the test gas
and, where the use of a fume cupboard is likely to involve
highly toxic substances, the fume cupboard should be
spaclally tested, if possible using the substance In question,
by external monitoring under the conditions likely to
prevail during work with the substance, Even if the
manufacturer is able to aid the purchaser in selecting

the fume cupboard by giving the potential containment
Index measured using the substance in quaestion, the tests
should navertheless be carried out on the fume cupboards
installed in the purchaser’s laboratory,

Although the human body can recover from non-lethal
doses of many toxicants, substances producing permanent
blotoglcal change {e.g carcinogens) require extremely
careful handling,

A fume cupboard, being only a partial enclosure, cannot
provide absolute containment, If, therefore, the health
effect of the substance(s) to be controlled, even with small
exposures, Is such that complete containment Is necessary
or advisable, then the appropriate type of protective
equipment to use is a glove box,

3.4 Assessment of risk from particulate fumes and aerosols,
The performancs requirements of a fume cupboard
intended to be used for particulate fumes is difficult to
establish using containment indices based on the use of gases
or vapours, If the maximum tolerable concentration of a
particulate or an aerosol in the epvironment outside a

fume cupboard Is likely to be less than 10 mg/m?,

*Many measuring instruments are calibrated in parts per miilion by volume, A value expressed in p.p.m. {V/V} is numerically equal to the

value expressed in mL/m?,

This publication is a Draft for Development and Is therefore not to be regarded as a British Standard. See inside front cover,
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