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Fig. I    Fume oupboards on steel 
framework, bench tope 
covered with ceramic tiles 

Pig. II    Fume cupboarda with 
baffle and by-pass,  on concrete 
cantilevers, bench top covered 
with stainless steel,  carcasses 
on casters 
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1.  PURPOSE AND DESIGN OF FUME CUPBOARDS 

Fume cupboards are accident-preventing units in laborato- 
ries for work involving hazardous gases or vapours. To obtain 
a protective effect, the "cabin", i.e. the enclosure over the 
proper work surface, is joined to an exhaust system,  and  is 
readily surveyable and accessible at least at the front side, 
through vertically or laterally movable sashes. The outlets for 
water, gas compressed air etc. located in the cabin are front- 
control-operated (see fig. I and II). The essential dimensions 
as usually applied to fume cupboards are given in table 1. 

For fire protection reasons, the interior surface of the 
fume cupboards should consist of non-inflammable material such 
as glass, steel, asbestocement  etc., because experience   has 
shown that fires in laboratories frequently start in the fume 
cupboards. Exhaust ducts leading through "fire sections" must b« 
jacketed with concrete or bricks, at least 10 cm thick, even 
when they are of ceramic non-inflammable materials (5.02, 5.11). 
This is necessary because ceramic ducts may easily burst from 
thermal shock caused by firefighting water. Smoke and fire may 
then rapidly spread to other fire sections. 

The fume cupboards must have openings for air exhaust over 
the whole back,  located a short distance above the work surface 
and at the highest point of the cabin. The best method is the UM 

of a baffle (see fig. Ill, IV, V) It should be possible to guide 
tho air stream flowing inside the fume cupboard towards the lower 
or upper exhaust opening (3, 15, 17). 

Prollwond 

baffle 

Tig.   Ill 

Bordo wand 

stctted baffle 

Fig.   IV 

t 

jet 

rotating whirlpool 

\\\^>^'"    /     '  supplementary 
I        \ \    <•— •      t*t '       *r   .     frach nir Trino fresh air zone 

S^ 
•'••  .'••'•'.Tfl 

Fig.   V 

2.  AIR CONSUMPTION OF FUME CUPBOARDS 

Fume cupboards must be regarded as terminala of the exhaust 
system. The function of a chemical laboratory depends considerab- 
ly on the design of its exhaust system. 

In Germany, 8 to 13 air changes per hour and exhaust of ob- 
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Table 2 rum« hoods 

minimum face velocities per • front length and rat« of flow 

Laval 
USA 

NIH 1807 
UK 

BS  3202 
Garmany 

VDI  2051 

cross sscti 

5,6 ft* 
- 0,51 • 

on of sash opening 
2               2 

0,81 •          0,81 m 

fpm si/a m /h •/a  M /h m/s   sr/h 

low toxicity 
lavai 

50 0,25 470 0,1-0,2  400 
to 
600 

0,2   600 
avsraga 
toxicity 
lavai in 

75 0,38 700 0,2-0,5  600 
to 
1500 

Tabla 3 Air axhausting from rooms with fuma hoods 

Institution Typs of 
laboratory 

Conditioned 
air •& 

Auxiliary^ 1 

¡Hercúlea, Wilmington 

St. Louis 

Industrial 

University 

30 

50 

70 

50 

¡M.I.T. Life sciences 

N.I.T. Chemistry 

M.I.T. Materials 

Parka-Daviaa 

Esso Research (Neubau) 

National Inatituta 
of Health 

University 

University 

University 

40 

30 

30 

Industrial 

Industrial 

Research 

40 

40 

30 

*) In winter heated, in summer not cooled. 

60 

70 

70 

60 

60 

70 



2!«íríí } H   •  T°USÏ thVUme cupboards are ronton , lor 
chemical laboratories (5.13). In the N I H publication ,;„,; (>) 
6 to 8 air changes are required. Recirculation is ox,Muded in 
both recommendations and in the German accident preven,,„„ rules 

i!;  Taïîi** Íh eXh^9ted atr mU9t be fllL1y replaced by outdoor 
ííorn required air volume to be taken from the 

board : 
In respect of air flow, ther« arc '.href types Í mrie cup- 

1) Fume cupboards with variable volume .if  xha ,t,., at- uui 
variable face velocities, depending on u te   i .o s i r 
aash,   and   by-pass   for   room  ventilation   (see fu. 

1' the 

2) Fume cupboards with constant volume of exhausted air and 
constant face velocity, independent; of the s,,l: ,.,s,tion 
(see fig. VI) 

3) Fume cupboards with auxiliary air supply trat 
and de'iumidi zed in summer and not fuliv ho., 
(see fiK. vil, VIII, table 3) 

is not, i ooled 
• ' 1    winter 

...     fu"# cupboards made of epoxy-coated steej 
with by-pa«. with auxyiiary air supply 

controlled by the aaah 
¥lg*   VI Fig. VII Fig. VITI 

All three types influence the dimensioning ot the whole ven- 
tilation system of the building to a considerable decree and, con- 
sequently, the investment and operating costs of a research centre 
if numerous fumu cupboards are to be provided (see Table 3). 

Type 3 is   particularly recommended for institutions equip - 
ed with a large number of fume cupboards. Although the investment 
costa for the air-conditioning system art higher, the operating 
costs can be considerably reduced. The type of the lume cupboards 
should be known from a very early stage of planning. It should be 
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Vili) «u,t o^impo^ed. ¿nS a fewP!L^and 3 ÍSee fiff' VI1 and 
equipment to ove?.!« countíiea    Am°rican companies deliver such 

of nuclear engineering and were su£equen?îy Ínnlíed ^VeloP-nt 

laboratory engineering, m spite of repeal efTortf *° *e,wral 

have not been successful in Lropean couníríes  Pv^'tÌL n° T" 

• •• fig. I). The reason for this is that air conditions Ir 

ìn^ÌuIÌ** in ^OP*   iS 1ÌB,Ìted t0 heati"S and huIidny
g
CoLrol thus causing much lower costs than the cooling of outdoor air 

3. DUCTWORK FOR THE EXHAUST OF FUME CUPBOARDS 

If type 2 and 3 fume cupboards are utilized, one should t«w. 

ooirdriTone*?:. *T 
fume cupboard °r at ieast th:efuLucld

P- rííl S  ?    laboratory space are to be exhausted through sena- 
te". íor8*^ Hby/eperat! »lower.. As a result, higher £p"„5î- 

111/ 8\   K «xpected. The connection of fume cupboards 

cus«•ïh?n0^i,nU,,, deSi«n for fum* cupboards has often been dis- 
arrlñeed ine-many,iI1: aPPear that °Ven Several furae cupboards, arranged in several rooms, can be joined to a graded manifold. 

ft,«. o»íhü.PHblÍCatÍOn 18°7 recoram«»«ds the connection of several 
îocït.SPïrï?*     0ne manifold only  "h• the fume cupboards are 
nit  tit  Í?   v.8Rme r00m and the e*hausted gases or vapours are 
J  rative w*en combined in the air stream, which effect is Sif- 
I1CUJ.T to predict, 

*•. OPTIMUM RATE OF FLOW 

A similar opinion is expressed in BS 3202 (l). Investiga- 
tions carried out at the BASF and in German nuclear research cea- 
î*'vi3,  '    W clearly that the decrease in the concontration 

or objectionable matter in fume cupboards is only accelerated up 
to an optimum rate of air flow. The diagrams (see fig. XII and 
ìli were obtained from measurements on the decrease of concen- 
tration of metaldehyde flakes fed into a cupboard and exhausted 

* Ï5fiabl# rat# of air flow between 330 and 13'+0 m3A/m. Opti- 
T/h* ÍÍ?   0y  Waa 8tat*d at a rate of flow between ^00 and éOO 
• /«-This range  corresponds  to face velocities at the fully- 
opened sash (opening area about 0,8 m¿)   of O.ik   - 0.2 m/s (table 
2)   and of 1,3 to 1.7 m/s for an air slot 10 cm high. 
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¡.Horizontal conduction 
of exhausted  air 

fume hood 

II  Vertical conduction  of exhausted air 

fin lid fir« lid 

I Horizontal conduction of exhausted air 

Evaluation   I 
mutual 

influence 

a) small 

costs 

medium 

b) medium low 

space 
need 

large 

medium 

fire 
protection 
of ducts 
non-infl. 
jacketing 

non-infl. 
jacketing 
and fire lid 

co -ordination 
of air supply 
and  exhaust 

good 

medium 

II. Vertical conduction of exhausted air 

Evaluation II 

Figor«. XI 

mutual 
influence 

costs space 
need 

fire         | 
protection 
of ducts 

co-ordination 
of air supply 
and  exhaust 

a) none high large jacketing of 
the single 
ducts 

good 

b) few medium medium fire Ird and 
1 jacketing of 
| the shaft 

medium 

c) heavy low small   1 fire lid and 
j jacketing of 
1 the duct 

bad 
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met aldehyde 
flakes 

4 
500 

— 330 m3/h/m 

— " 600 m3/ h/m 
— 940 red him 
— 1340 n?tblm 

2*     6    8    10    12   14   161 

decrease of flakes 
in the not occupied fume hood 

Fig.   XII 

meta Id e hy de 
flakes 

• 
500- 

400- 

300 

200 

100 - 

— 330 m3/ h/m 

— 600 m3/ h/m 
— 940 m3/ h/m 
«... 1340 m3/ h /m 

msec 
-T" 

4 6     8    10   12   14    16 t in sec 

decrease of flakes 
in the occupied fume hood 

Fig.   XIII 

•an.ntly fully-op.n.d .aîhïîf H thaï fïî '""""í work wlth ""- 
••m a. , prot.ctiv. .hi.irt    • iî 1    ï* ••con'»«ry function,   to 
principi, of «inï-ui fact í.iolT£      "  forf°tt,n-   "«"•««,   ih. 
fu»,  oupboard. and Calk ínÍÍ2y f,nBot b* «PPÜ.d to lo. b.ncb 
.iv. .i? =on.u.;«„r^;„ïv.r •.pD::rf* • be?,u"of th« •»••- 
«h.„ „orKlng, ,hut th. fu¿: cap•:rs :..h (S?1"?*" •u,t "~ini 

oratory t.chnlqu.. i*1£"S.?       *he *Ctual '""«"o« of l.b- 

f»rni?„r.i:S,?îy,î„;.:*POrt 0f Friedrioh «T« on laboratory 
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