BSI DDx80: PART*1L 42 MM lk24bb9 02kA519 1 -

DD 80:Part 1:1982

UDC 542,19

© 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 1. Safety requirements and
performance testing

Projet & développer
Hottes de laboratoire

Partle 1. Exigences de sécurité et essal des caractéristiques de fonctionnement
Entwurf zur weiteren Ausarbeitung

) Laborabziige
' Teil 1, Sicherheitstechnische Anforderungen und Priifung der Gebrauchseigenschaften

British Standards Institution

Documents

Document Sharing Hub

Full document details: DD 80-1:1982



http://www.avadocuments.com/doc/dd-80-1-1982
http://www.avadocuments.com/doc/dd-80-1-1982

BSI DDx40:

DD 80 : Part1:

Contents
Page

Inside front cover
Back cover

Foreword
Cooperating organizations

Draft for Development

0. Introduction

Scope

. Definitions

Requirements for the sash
Materials of construction
Dimensions

Services

Work surface
Requirements for air flow into
the fume cupboard
Potential containment level
. Marking

-

WWWNN = - a

ONDO DN

Se
HhHhw

PARTx1 82 EM 1k24bbY 0RPLAS20 & WE

Page

Appendices
A, Preferred dimensions of fume cupboards 5
B. Method for determining average face velocity 5
C. Method for determining the containment index 6
Tables
1. Materials of construction 3
2, Preferred dimensions of fume cupboards 5
Figures
1. Dimensions of the working aperture 7
2. Grid positions over the maximum working

aperture for air velocity measurements taken

at corners of each cell: example ifn =3 8
3. Method of recording and averaging

anemometer readings 8

Compliance with a British Standard does not of itse!f confer immunity from legal obligations,

This publication is nut 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 and
describes methods for its measurement, The Technical
Committee responsible for this Draft for Development
considered itself unable, in respect of highly toxic
materials, to describe methods for determining the contain-
ment index of a fume cupboard and purchasers requiring
fume cupboards for this application 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 constituted a
satisfactory compromise between the conflicting require-
ments of high sensitivity of the detector, low release rate of
the test gas, and low capital and materials costs, In particu-
far, the results obtained using sulphur hexafluoride as the
test gas, and a commercially available detector 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 requirement or a
recommendation, It is recommended that this publication
should be applied on this provisional basis, so 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, 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 BS/ News. Observations which it is
felt should receive attention before the official 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
actlon should be taken,

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

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 to
revise the remaining sections, now largely obsolete. The
Draft for Development is published in three Parts, the
other Parts being:

Part 2. Recommendations for information to be

exchanged between purchaser, vendor and installer,

and recommendations for installation

Part 3. Recommendations for selection, use and
maintenance
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Draft for Development

Laboratory fume cupboards

Part 1, Safety requirements and performance testing

0. Introduction

This Part of this Draft for Development specifies safety
requirements for general purpose fume cupboards,

The Technical Committee responsible for its preparation
recognized that there is a need for a general purpose fume
cupboard that can be used by many types of user, and that
ansures good containment for a wide range of materials.
It abandoned, as not being sufficiently definitive,

the classification Into types according to the nature of the
user given In section three of BS 3202 : 1959, It also
reJected a classification into different grades of perfor-
mance, owing to lack of knowledge of the efficiency of
existing fume cupboards,

The measurement of the containment index using a
nominated test gas Is standardized, but since standard test
gases cannot be selected to simulate different types of fume
{in respect of density, diffusivity, and other properties
relevant to behaviour at the fume cupboard aperture) no
practical relationship with published values of threshold
limit values and short term exposure limits can be
established,

1. Scope

1.1 This Part of this Draft for Development specifies
minimum safety requirements for general purpose fume
cupboards and describes the methods of test to be used
to determine their performance,

1.2 This Draft for Development is not intended to cover
fume cupboards for certain special applications, e.g. for
carrying out work with radioactive materials, perchloric
acld, ete., nor for work where large quantities of heat

are released,

NOTE 1. Large quantities of heat create convection currents

which adversely affect contalnment performancs,

Fume cupboards intended for speclal applications may

nevertheless be regarded as satisfactory if, in addition to

complying with this Draft for Development, they comply
with additional requirements appropriate to the specific
hazard,

NOTE 2, For general guldance on the formulation of additions!

requirements, see appendix C of DD 80 : Part 3 : 1882,

NOTE 3, Attention is drawn to the provisions of the following,
{8) The lonizing Radiations (Unsealed Radioactiva Substances)
Regulations, 1968 (Statutory Instrument No, 780) (which were
made under the Factories Act 1961) and any subsequent

regulations that may be made eventually (under the Health
and Safety at Work etc, Act 1974) to replace them,

{b) The Highly Flammable Liquids and Liquefied Patroleum
Gases Regulations, 1972 (Statutory Instrument No. 817,

Regulation 10/7) (which were made under the Factories Act
1961) and any subsequent regulations that may be made
eventually {under the Haalth and Safety at Work, etc. Act
1974) to replace them,

{c) The Chromium Plating Regulations, 1931 and 1973,
(d} The Control of Lead at Work Regulations, 1880.
1.3 This Draft for Development does not cover micro-
biological safety cabinets (see BS 5726).
1.4 This Draft for Development does not cover specially
designed fume cupboards of the following kinds:
(a} ‘walk-In’ fume cupboards;
(b} bench-top fume cupboards;
{c) mobile fume cupboards;
(d} fume cupboards for closed-circuit operation:
{e) fume cupboards for demonstrating experiments;
(f) fume cupboards for the storage of chemicals;
{g) industrial-and continuous production process °
enclosures,

NOTE 1. See appendix D of DD 80 : Part 3 : 1982 for further
Information on special designs,

NOTE 2, 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 fol'lawing definitions apply.

2.1 fume, Gases, vapours, aerosols or particulate materials
in air constituting one or more of the following hazards:

(a) toxicity (all injuries to health including asphyxiation,
allergy, narcosis);

{b) flammabllity (including risks of explosion};
(c) chemical activity (including corrosion);
(d} radioactivity;

(e) discomfort {e.g. lachrymosis and including
objectionable odours).
NOTE, In the field of environmental poliution, fume is defined as
an aerosol of solid particles, usually from metallurgical processes,
generated by condensation from the gaseous state generally after
volatilization from meited substances and often accompanled by
chemical reactions such as oxidation,
2.2 fume cupboard. A partially enclosed work place that
limits the spread of fume to operators and other
personnsl, is ventilated by an induced flow of air through
an adjustable working aperture, dilutes the fume and,
by means of an extract system, provides for the release of
the fume remotely and safely.

This publication is a Draft for Davelopment and is therefore not to be regarded as a British Standard. Sea inside front covr:
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2.3 hood, A device, mounted over a work place to receive
or capture fume. It may provide little or no enclosure for
the work place and Is therefore unable to attain contain-
ment lavels as high as those of a fume cupboard,

NOTE, In American usage, ‘a lshoratory hood’ means a laboratory
fume cupboard,

2.4 containment index., A measure of the efficiency with
which a fume cupboard prevents the escape of a test gas
released inslde the fume cupboard into the laboratory,
The containment index achieved by a fume cupboard in
practice depends critically on the nature of the fume in
question, tha disturbance to the air flow through the
working aperture caused by alr currents in the lahoratory,
and other factors,

NOTE 1, The containment index is defined by the equation:

L-log-é-loghwv

whare

L Is the containment index (dimensionless);

r is the release rate of test gas inside the fume cupboard
{in mL/s);

C, Is the concentration of test gas detected in the plane of the
tash, averaged over space and time {In mL/m?)*;

h s the sash opening {In m);

w Is the aperture width {In m);

v s the average face velocity as determined by the method
described in appendix B {in m/s),

Assuming Ideal conditions and numerous simplifications (including
that of assuming a linear diffusion rate of the fume into air less
than the face velocity), the equation would take the form:

L= Iog%!‘-,

where

C) ls the concentration of fume inside the fume cupboerd
{In mL/m?),

NOTE 2, Statements in DD 80 : Parts 2 and 3, that Imply that an
Increase In safety may result-from an increase in face velocity,
sre not Incompatible with the equation that defines contalnment
level, This Is because Cg and v are dependent variables.

NOTE 3, At the time of preparation of this Draft for Development,
it was not known over what range of values of r, Cp, h, v and w the
potentlal contalnment Index of a given fume cupboard, measured
with a given test gas may be regarded as a constant, characteristic
of its design features,

2.5 potential containment index. The containment index
of a fume cupboard when determined under standard
idealized conditions in a test room, free from air flows and
obstacles that might otherwise disturb the flow Into the
working aperture,

2.6 operating containment index. The containment index
of a fume cupbnard when determined in a real laboratory
under typical working conditions,

2.7 bypass. An arrangement that allows alr to flow into a
fume cupboard by a route other than through the working
aperture, with the objective of preventing excessively high
face velocities at fow sash openings and allowing a nearly
constant total extract rate irrespective of sash position,

2.8 face velocity. The velocity of the air passing through
the working aperture measured In the plane of the sash,

2.9 sash. A transparent screen between the operator and
the work place that can be adjusted vertically, The sash
provides some protection to the operator against splashing
and minor explosions,

2.10 sash opaning. If the work surface is planar, the vertical
dimension of the working aperture measured in the plane of
the sash, between the lowest edge of the sash and a point on
the plane of the work surface (see figure 1{a)}. {f the work
surface has a raised edge, the vertical dimension of the
working aperture measured in the plane of the sash,
between the lowest edge of the sash and a point on the top
of the raised edge (see figure 1(b)).

2,11 aperture width. The horizontal dimension of the
working aperture measured in the plane of the sash,
between the lines of intersection of this plane with the
sides of the fume cupboard chamber (see figure 1{c)).

2,12 back baffle. A baffle sltuated betwean the working
space and the point of connection to the extract system
with the purpose of minimizing the variation of face
velocity over the working aperture and encouraging
scavenging action throughout the fume cupboard chamber,

2.13 work surface, The upper surface of the base of the
fume cupboard interior,

2.14 extract system. All the ductwork and associated
equipment installed between the point of connection to
the fume cupboard and the point of discharge,

2.15 services, Supplies of iflumination, electricity, water,
vacuum, compressed air, gas or other special fluids,

2.16 make-up air, Air that replaces the air entering the
fume cupboard from the laboratory,

3. Requirements for the sash
3.1 Maximum working sash opening

3.1,1 The maximum working sash opening shall be stated
by the manufacturer in literature provided with the fume
cupboard, and shall be limited by a physical stop that
prevents the sash being raised higher,

3.1.2 It shall not be possible to raise the sash above the
maximum working sash opening except by means of a key
or tool, and the physical stop shall be automatically reset
whan the sash Is lowered.,

3.1.3 At working sash openings less than the stated
maximum value, a green indicator lamp, prominently
mounted on the front of the fume cupboard shall be
iluininated automatically.

3.1.4 At working sash openings greater than the stated
maximum value, an audible or visible warning device
shall be operated automatically.

3.2 Minimum sash opening. The minimum sash opening in
the closed position shall be 26 mm.

3.3 Suspension. The sash and its counterbalance shall be
such that the sash cannot fall when one of its suspending
cords or equivalent devices fails. :

4. Materials of construction

4.1 Framework, if the fume cupboard structure provides
a space underneath the work surface into which a storage
cupboard is fitted, e/ther:

(a) the materials of construction of the framework
shall be non-combustible as defined and when tested
in accordance with BS 476 : Part 4;or

*Many measuring instruments are calibrated in parts per million by votume. A value expressed in p.p.m. (V/V) Is numerically equal to the

valus expressed in mL/m?,



http://www.avadocuments.com/doc/dd-80-1-1982
http://www.avadocuments.com/doc/dd-80-1-1982

