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1.1

1.2

JNTRODUCTION

Mistorical Developmert;

o

The buildirg of [aboratories deveiopeu paralici %o the
boom of the chomical industiry in the 2dth gentury,

Any of the laboratories duilt around the beginning of
this century could atill ba compared vith the alehemists!
kitchens of medieval ages. But soon it was realized that
works in a ladboratory shoula they be purposeful and
successful were asking for facilities meeting all
technical and hygenic roquests. In the eariy thirties
alreudy quite a progress could ve seen, The roome becunc
higher and lighter, the working spurcs were inutalled
more Lo purpnse.

Now it was tried to bring more systen into the devel p=
ment of the design of labcra!ories. Duc to the varicty
of fields of work most of the laburatories up to now
were sort of measured acooruirg to request. in Furope In
the early nineteenfifiies the developrent of flexible
furnishing was unuertaken, This beocame necesnsary Lo mect
the erratic progress of sciences, The further and 20n-
sequent developnent led intu Lhe unit and modualar sysit.n
of teday.

In the future a further standardication will regp the
ladoratory to meect && Much roquests Lhd LIANiC as
poscible.

The discugsion of the theme lulorat ry i difrfi-ile be-
cause it Js impouscible to f.1d one denorminator frr all
kinds of laborutorics. Wiitn the rthere: Qi guoation it
makes it a gigantic tusk to meet requect; whith vary
highly, often diverye and purtly excluade each cther.
This goes for the decigr nu well as 'ne supply of tie
different med.n.




Theao requects o in ofoe Uros the diversiticated working
conditiors srl activities necassury frr Lhe working in
diflerent ielus,

For some tasi: it i - Liricient to provide luboratories
with normal araensnicns ane simple furniture. More tasks
make it necrsary Tor e ruomé e buildings to meet
spec.ul requi' . mei.e as 'lere ure:

- conetant tamnreratare woa ¢ lima

- free o viboabt i ona

= free of disturting uognetiv flelas

- uspreial med.a ouclets

There can ke

- smiill rooms

= JaPpe labovratorics an! laboratcry halle

= epecial aqgue-imental facilities

e open alr faci: tieo

Evertuaiay th questiy ¢! esfipn and construction of
tulldings m:y be thrust 11,00 ‘he baek yround when fyne-
tdoral arda techologlienl probleme prevail.

Prom the ubove=merntioned it can be druwn that there are
no principnls the variety of tusk: ras in common, neither
in the field f consteuntio. ror functivniily nr technoe
logically.,

Pne formy iy vacd dictircton botween rozearch snalysis
and thvory toes ot L Wfige any mes . The vabMety of
Cianka wwd LY *hose the jutsravdrics askd for further
articaiation, 4. *repre ure

= regoarck

= dévalopiwt

= LeCcNiQue o uppaication

- protuetion

= control

= theury with practical cour:seas,




The further articulation in%o
e chemistry
= piology
e medicine
e physica, ¢to.
43 much too rough to suffice. In chemistry for example
the following discipiines coulid be sorted cut:
« inorganic chemistry
= organic chemistry
- anslytical chenistry
. = blo ehemistry
e physice! chemistry
e golloid chemistry
= plastics
- pharmacy
- food chemistry
e ghemical t-chnology
e rudio chemistry.
On the other hund medlcire could be aivided iuto:
= anatomy
= physiology
= physological chemiztry
= phathalogy
- hystology
= hygenie
- meaical nicio biology
= pharmacology
« rpdiation rescarch.
™is summary is not cumpiete. Purth:r articulations can
be imagined and new disciples muy be added iv. the rcar
future.




x 2.2

All this pointa at the enormous problems to be sclved
on the way to further standardization., It follows
that all the efforts to standardize laboratory builad-
inga and furniture can anly be succescrul when they
are limited to ejual or similar fields and mainly con-
centrate on standard laboratories.

DESIGN

In consequernce of the complexity of the task it will
be understood that we can only pick out one single
rfield as an example, namely the chemical research
laboratory. Of course the worked-out principles are
valid in other ficids as well when adapted to the

given facts.

Desipn Basis:

The most specific articulation of his aims by the

client ig the rirst basis. The independency of build-
ing and instaliastion suggests the utmest co-operation

of experts from the beginning (architect and engineers).
To enable the experts involved to overlook and consider
the bundle of prodblems the planning prasq must be
sulfficientiy long. Otherwise mistakes and errors show

up at the latcst when work goes into operation. Seldom
they can be extinguished without remaining disadvantages

and high costs.

Flexibility:

The versatility of rescarch tasks dictates the flexi-
biiity required from laboratory design. The first step
is to make units of equal size exchangeable.
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Depending on the tendency in the field from the opinion
of the beneficiary the flexitility is to be carried
further. Are persons or groups o persons following a
certain program changing thelr place of activity while
using their special equipment units oncasters may do
the job as well as removable work nenchen, fume walls
or even partitions. As much it should be possible to
supplement different media or change them.

A rise in flexibility naturally raises costs. Therciore
the dagree of flexibility necessary to 3olve the given
problems with most advantages must be fixed at an ear}y
stage.

Pre-Pabrication:

whether the building is pre-fabricoied or annected con-
ventionally is not primnrally connected to the giver task.
A pre-f‘abricated construction can shorten the eraction
period but makes a much mors thorough pre=planning on
behalf of the distribution of services necessary.

But in the rield of turnishing the prc=fabrication gains
more and more. For some years novw various firms offer
complete latoratory programs.

ggai led Planning:

For successful detailed planning the following questions
are to bhe ansvered:

2.4.1 Tasks and functional program:

- funation of the building

-« number of working places and rooms

- number of auxiliary rooms and their relation to the
working rooms

- traffic development

- availabvility of services




The anuwer on all theae questions may give us the plan

of the buildirg:

- one~3ided concept (figure 1)

e (wi=8ided concept (flgure 2)

e radia; concept (figure 3)

- sample of Jisadvaniageous layout (figure 4): the plase
ing of lavoratories, offices aund auxiliary roeme ade
tacer’ td each other mukes services dlstribution im-
efffcicnt (4 7 not utilized services distrivution)

2.%0.2 Statics

2.4.3

2.4, 4

=Cholce of economic constructlon

«loads
egcystem Of outlets

Criteris of Constrychion ag Pirnishing

e Choice rf different naterials for fagarde with glesing
and blinds

- wall aml floor covers

e ceilings

- insulations

e pufety racilities

dorviceon .
e Choice of ventilaticn and airecondition systea or
combinutions of them
- heating
- media
e potable water, induswirial water, eooling weter,
dejonised water
¢old and warm wa.cr
drainage
different cysters for druin water, sevage, shemical
waste water, again divided into: strongsr of less
organicaily poluted waters,
gas -
stean

i
M




2.0.8

3.
3.1

and furthar media, us there are’

nitrogene

onygens

hydrogene

helium, cte.

eleetrical suppiles

power supplies (kind and voltage)
emergency supply

Jigt ing,

internal communlicatinone and cloens

kaboratory furrishing

benches

feme cupboarde

sinks

service racks

furniture

equipment to be connected ns
washing machires

erying caninets

veeuwm 4drging cabiners
tranenmissions and singic mctors

various ladoratery equipment with all necessary inform.-

tien en connestions

™he modul miltiplied makes the lergth «f the building.
It 1o the addition of the _ros rn dimernsions Jor wall
thicuness, working areas «8 well as traffie und utility

aress.

Per industrisl bulldings 300 cms are well tricd,ior
sehools %0 ems proved valuable. Normally i1 an induatriasl
ehemical 180 the tPalfic srea con be reglectet u3 seldowm
al! working lergih is being w.rmed or. b.t even in this
e@se the dimensiom should got Tall snort of 120 cris

(Figure 9).




3.2

1.4

3.8,

3.6, 2

Mih and iie;ﬂxt of M|

vimcnzions for dcp-h and helight of roeme sre direet)y
related to eu h othsr. AS a rule the depth of a chemisal
lsdoratory differe detween 600 an@ 1000 ¢coa. The height
mornmally is Y0u rms in roome of 1000 ems depth. This
should be increascd to ashieve a better lighting. The
Melght overall or one stery exceeds 400 ens appreximstely.

Ppater: ‘
The raster !mportamt for the depth of the roem nowesays |
is moutly chosen frem the metric aystem. Most of the

laborgtory programs uce 100 ems as basie wnite (50 eme.

79 ema).

Buardargs for Pyrnishing)
T™e fellowing dimenaions sre moant as esppronimete guides.
They vary in prectical wee in ascordense with She chesen
pregram and the specifie requiresents,

Repth
e wali benehes 80 ens
« fume cupboards wp to 100 ems
o supboards 3% e
to 50 ems
= sinks 60 cms .
to 00 ens
* niddie denches 180 cme
to 175 ems
Meigis
= wall benciies, miGdle bonches!
“sisting” work 80 eme
*standing® work 9C oo
o fulme eupbearie:
standard 90 em
walkein type 80 cas
apecial type nejght of poem

© siake * 30 sne
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3.6
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8.3

h.1.1

Acep Bequirepgnt

Ia 8 chemical lab the requiremesnt of working area/
chomist varies detween 25 and 30 squm. In single-room
laberatories slightly higher requirements are to be
eonsidered.

Depending on the field 2 to 3 laboratory hands and aids
24y bde reekoned per chemist. Another way of calculating
{s by metres of work bench. Approximately 20 metres of
work=beneh length per chemist are the appropriate number.

qroes Area, Net Area:

Under gross area the cosplete building area is under-
stood. Deducting from this all constructions, auxiliary
and traffic areas and distributiona) ureas we get the
mext area. As an average the relation between these two
sreas is avout 50 : %0.

nat atjons:

Oenersl Possibilitics:
As there i3 no one and only wuy of distribution we waut
to mention the generally used kinds:

Yertjcsl Distribution:

All the media are supplied and distributed horizontally
in the basement (mair distridbution). From this main die-
tridbution the further transport is achieved in veprtical
trensport %ones, mostly between laboratory and corridor.
The media are transported either alongside the laboratory
walls or through floor channeic to the pick-up points.
*Usility pots®, which contain all necessary media in
form of floor pick-up points have proved very useful.
The serviee tolls of the furniture are connected to them
by very simple and safe couplings.
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§.1.2

b.2.1

~n202

Horizontal Distribution:

The various media are transperted hy one or more means {
to the different stories. There the horisontal distri-

bution taket place within the suspended ceiling and

the floor can be pengtrated whereever the pick-up points

may be located. From hare onward it is the same a8 with

the vertical distribution.

Another kind of horizontui distribution is the piping

alongside the outer walls below the window 8ill but

thias solution reatricts to a chamber-like arrangement

of the furniture,

Yentilation and Alr-Conditioning:

A muin requirerent for proper laboratory work is a first-
class ventilation. Only the mo=t important criteria
shall be nimed for the dimensioning of a ventilation
syatem:
- normally the ventilaticn of a chemical laboratory will
be a frasheair system;
= therefore an air-condition will be the exception (more
economicnl as speciul rooms with clima-boxes can be
air-conditioned). Of course the geographic loecation
Is importunt. In hot countries a complete air-conditione
ing will be necessary.

Data on Air-Change:
- chemical laboratory 10 to 25 times p.h.
- auxiliary rooms 5 to 10 times p.h.

- fume cupboards depending on volume

200 to 400 times p.h.
These numbers indicate 'hat 4 natura) ventilatlon only
is out of question.

ocation of Vertilation Centres:

Normally the fresh air will be processed in the base-
ment and the wasted alr will be delivered over the
roof. Under particulur circumstances the frecheair
processing as well as the waste-air delivery will d
. located on the roof.




§.2.3

h.2.4

8.2.5

.y

The disadvantage is a neces.ary vertical double-ducting.

Fresh=Air irocessing:

The fresh air is sucked above floor-level, filtered,
warmed-up or cooled and noistened. Shadowy and polution=
free zones should be chosen for the air In-take, if
pobtible. The processed Iresh air normally is distri-
buted in ducts of galvanized steel, aluminium or
plastic.

Fresh=-Air Digtribution in the Room:

The following possibilities are known:
- supply through adjus:iable grids direetly into the room
- supply through anemostat
« supply through perforated ceiling
The last vay is used where draught is to be feared
caused by a high change of air (many [ume cupboards).

Exha&st<§ystcm:

Normally the exhaust air is sucked out through fume
cupboards by farnc and transported through ducts over

the roof. Depending con the kind of vapours transported
hegvily inflamatle plastic ducts (polypropylen) or
glazed stone-ware aucts cre uscd (the minor disadvantages
of both are known). The anti-corrosive protection of

the exhaust fan is also important, which very often lexds
to thos: of plastic P.V.C.). Very often each fume
cupboard has its own ducting and fan to avuid the danger
of expliosions in the ducting systems duc to the mixture
of different vapours from differcnt roums or ftune
cupboards.

The laws on the prevention of polutiorn - a&air are to

by obeyed.In sgme cases Lhe vxhaust air has to be

washed or filtercd.

Heat 3

Normally the heating will be a warm-warer central heating.
Mostly steam or hot water i: trunsformed (n the terminal
snd rooms are heated by radiators or convecturs, pre-
ferrably located below tha windows. 1t is very important
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to secure the neceasary free dianeters for the circula-
tivn of air when furnishing the rooms, especially with
window beriches.

Sanitary Sexviees:
Begides the usuil services for toilets and showers as
well ac the rvain water drainage, it is the duty of the
sanitary enginecr to provide the building with the
necessary facilities. Tris generally hLappens in the
basement. The media normally used in & chemical labora-
tory are summed up under poin. 2.4,4, More and more
frequently now only the various waters as well as gas
and vacuum are distributed Irom the terminal. Steam and
compressed alr are produced locally by mobile apparatus.
The varicus inert goaes as nitrogene, oxygenc, hydro=-.
gene, etc, are provided in bottles.

The insvailation ot fire extingulshing systems and
emergency showers according to local by-laws must not

be forgotticn. |
An important par!t of the sanitary installation is the ‘
design and provision of the sewage system. It again

is subject to stiiet local regulations and frequently

Electrical Suppli. s

made of polyuthylen, 1
s o K3 . 3 ~ s I3 (3 1
The dimensioning and provision of eiectrical facilities |

are subject ro strict regulations.

Installed lcwer:

Por the dimensaioring u! the installed power and the
simultirecusness there ave ne standards. It is relatively
easy (0 fix the needs of lighting, fant, pumps, elevator
motor.;, etc, More difficult it is to fix the needs [lor
laboratory uce. As an averape one reckons with a need

of 10 to 15 KW per -shemist werx<ing area with s simul-
tanecusness of 0.3.
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4,5.2 Voltage:

Uenerally 220 Volt A.C. anda 320 Volt A.C. are used but
this differs from country to country. The named voltages
should be preferred ac the most modern and usual
laboratories and apparatus are designed for them.

4.5,3 Distribution:

The distribution is carried through preferrably with
the sanitary installation.

4.5.4 Emergency FPower:

To bridge possible break-downs of tne public net and
to insure a continuity of experiments mostly an
emergency power proup i3 installed preferrably based
on Diesel aggregates.

k.5.5 Depending on the work to be done, the lighting intensity
varies between 400 ana 100 lux, Generally used in
laboratories are fluorescerice tubes with day-light
white, The lamps are mounted either in or below the
ceiling.

The emergency lighting of flight routesa and rooms with-
out day-light as 3 rule is fed by vatteries, which
come into action automatically with the break-down.




4.5.6 Communivcations:

In a chemical laboratory can be found: telephones,
clocks, loud-speakers and fire-alarms.

Furnishing of Laboratories:

Basics;

The variety of tasks in planning and construction of
laboratory tuildings also affects the furnishing. Today
as in the whole construction busineas flexibility {s

the word of the hour. It took years, even decadus, to
bring a certain standardization to the construction

of laboratories. Therefore we are sure to be right when
we concentrate on systems using multiple units and cut
out the laboratory produced according to special request
in the older days.

Dimensions:

For many years 15 cme originating from laboratory tiles
were the basis for dimensicning cabinets. Nowadays

120 cns as basic dimension 3eems to have surpassed all
other numueri. This dimensior i{s easiiy to be divided
into following fractional dimenions: 30 cme, 60 cme,

90 cms. Bipger units can casily be composed as 150 cms
and 180 cms,

Depth and heipht of the furniture vary in a}bordanco
wvith requiicmrents and the working program. Guides are
mentionea und- r 3,4,

Systems:
Two main ayctems are used:

Carcass Syustem:

With this system cabinets do not only contain equipmsat
but also support the table-top resting themselves on

8 closed hase or pedeatal structure. The adventage of
this system is a maximur capacity of room availabdle.




The main disadvantage is the lacking Clexibility. It
iz not siwnys simple to exchange some ot the units and
scnetimes one has %o geu access to the media distri-
bution to remove “he tack walls of the cabinets.

Strugtural Systen:

Steel tubes or aluminium profiles generally support

the table~tope with thic syisten. The exchange of under-
bench units is eacy. The calinet: are either suspended
or fixed to the frumes or independent from the structure
and can be moved casily on casters. The service cells

in any case are eacily accecsibdle.

Laboratory Benchec:
Supporting Structure:

Francs‘are placed vertically 1r ce:itain (modular)
distances. lneven flcoriny ic leveled with adjustabie

foot cazps. The frames apain are connected with horizone
tal bars tc guarantee a rigid structure. Must of the
firms are using tubulur seel ot rectungular section

for thesc ctructures. Special aluminiu prefiles with
patent coup.ing: gaining on the market have the advantage
of casy exchange of ever tne smallest single part.

Table Topn:

They can b~ _horen from the foi.uwing possibilities

according to ruquirements:

= laboratory tiles on corcratse 8,40

- laboratory ti.es on woou-chiz hoard or biock board
(new tije 14% rms; 8 x 14,5 ems ¢ 5 mmas coiny =
raster 120 cms).




Plastic top on wood=chip board or block board
{(polopyopylen op P.V.C.)
Plaatic laminates on wood=chip or block board
large=-sited jointlens stone-ware tops
highiy heat-resistait, securized materials on
wood=chip boards (Prukeram)
specii! glass in rubber dedding on woode-chip
board (Prusekur)
slate or Htner stone tops
hardewood topn
asbestus cement tops with or without special
surface (Giazal, Cnlorceran-Rternit, Colorlith)
- stainless steel (VHA)
Other materisls are being tested or under development.
Excellent resuits are te be expected shortly.
The following requirementz direct the ehoice of tadle~
top:
e chemical registance
= thermal resiatance
e resistance again adbrasicon
= top as Jointless as possible
= smooth surface (elearing)
e noneporous materials
The forma!'!y .s~4 table top of led has rightly disappeared.
Gutters, aingle-cups ari siks as well as penetration
by medlia-distrivution are Lo be built-in and considered.

gervice lhelvas:

On the tabdle cops normally of lighter conzSruction then
the mupporting stiu-ture shelves are mounted. Moast of
them are comdined with service-channels and hold
special cups for the ereetion of racks.




The shelves themselves very often are from wired glass.

$ervice Systems:

Another important field is the proper choice of the

service aystem for the various medis and electrical

distridution.

Mere again we have two basically different possibilities:

- fittings and media are connected to the bench (figure 6)

e fittings and sockets are installed in a separate unit
and the benches are plsced adjacent to them (figure 7).

Por the usual installations below work tops for the most

media galvanized steel pipes, copper tudings, P.V.C.-

- tubing as well as polyathelyn for the drainage are used.

Lately the installation uasing copper tubings from the

roll with standardised dimenasions has been successful.

- Klso long-time experiments with special tubing has been

a success and they are being used widely by the industry

for the last couple of years.

Por this kind of installation a special "distribution

terainal”® is being used. Every fitting is being con-

nected separately to guaruntee steady pressure everywhere,

Additionally every media can be turned off at this dis-

tridution terminal. By this, repairs .re made easy and

. sdditional supplenments poasible without closing cown

the whole laboratory.

Fite :

Most of the luboratory fittings are fr-m bruss;for sur-
fece protection they are cither cfern-enamied or upray-
coated with synthetic in an electr.-static field and
subsequently stoved. For particular media, special
fistings are necessary, eo.g. gilver-coated brass fittings
or plastic for demineralized water.




A variety of fittings is composed of relatively

little single parts. Detivery periods, storage

and costs benefit from that. Depending on the field

they are used we know the following types of

fittings:

- gtands

- wall rittings

- remote controls.

The well-known and high-quality fitting programs

use a specislly shaped and colour-coded handle for

every media to avoid confusion and mistakes. The

following systems are in use:

- stands are directly installed into the table-tops

- fittings are gathered in so-called energy columns.
This possibility is specially fit for denches,
where it is nececsary to have & table-top undis-
turbed and as huge as possible.

The remote controls are used roé fume-cupboards
having the outlets inside it (safety regulations).
With all these systems the medis distribution is

normally below bench-top.

- The horizontal distribution to the fittings 4s
housed in a "media channel®. Its support at the
ssme time are the supports of the reageat shelf.

With this systcm of servieing a tavle-top is once

penetrated uznd the horizontal distribution is within

the channel.

Blectrical Sepvices:

Electrical power is distriduted through fixed soskets
or through a nev system of flexible socket unite.
Sockets on cables of different length are sonnected
to the serminai.




The great advantage of this type of installation is the
possibility to use the sockets exactly where they are
needed. In this way 220 V as well as 380 V can be
supplied.

Under-Bench Units:

These units nowadays are mostly of laminated chip-bosrds,

sometimes of wood, lagquered or painted. Complete plastic

cabinets are the excellent result of s series of experi-

ments, now gsining a strong position in the duilding of

laboratories. At the same rate steel furniture is losing

ground. Generally we know the following basic types:

= units with adjustable shelves

= units with drawers.

All thoie types are produced in different rastera.

The different programs either have units with hinged

or sliding doors or both of them. As any sliding door,

which is produced in the lightest connection with wooden

parts, is subject to changes of humidity in the air

and can cause consideradble difficulties in serviaing.

Htﬁ.od doors are to be preferred. Jood furniture systems

can replace the sometimes seemably necessary sliding

doors because they can provide hinges, which allow the

doors the be opened by 180 degrees and do not project

into the room.

In addition to this, we know a number of special units,

as there are:

e cadbinets for chemicels, like acids and solvence,
ventilated

~ units to house special equipment, like drying cabinets

« units with drain

- wnits with ice-containers

Naturally Shis summary is not complete.




5.4,8 Balance Tables:

5.5

5:5.1

5.5.2

Balance *ables are used to protect the highly sophisti-
cated baiances from vibrations of the building. In

common use are constructions of concrete or steel with
special shock abLsorbers., These constructions are proe
tected by 4 cover on all sides against direct contaet.
Por simple balances sometimes ordinary laboratory denches
suffice, On the other hand highly sophisticated balanees
for moct accurate results ask necessarily for special
balance tablcc, which is case have a double=-frame for
addi.ional shock-absorption.

Fume Cupboards:

Pume cupboards or hoods gain importance in the chemical
laboratory. They are working urea secluded from the
ladboratory. In these hoods are kinds of works involve
ing gases or vapours of poisonesu or only unpleasant
character are involved. The majority of the exhaust

air from the laboratory is sucked through the fuse
cadbinet, which makes an first class ventilating cone
struction a necessity. Depending on the kind of work

to be done, ap an accessory appiaratus for this, we
know the following types difrering in sise:

Pume Cabine's;

Theae cablinets are the mos® common type, used Tor work

at normal working height. They can be single but mostly
are located in complete rows. Of eourse every seetion

can be operated separately 3 well as the single sections
may be combined tc one unit, If the zise of the sppereatus
involved requires it.

Step-in Fume Cabinets:

They decome necessary as socn a8 the equipmaent invelved
for experimcats cannot de placed in normal fume cupbeasds.
In principal {t does not differ from the fume eupboard
only the height of work {3 80 t> S50 *ms.




™ia fume cupboard has necessarily teo front slides.

5.9.3 fisssia) Tipe;

In various cases thia type i{s being preferred to other
fume cupboards. Here it is possidle to step into it,
which makes handling of heavy ejuipment easier, which
on eharta can even de given directly into the fume
ouwpbcard. In many caaes an additional tatle-top can be
msunted at normal working height or a part of the back
wall can be recarpanged to allow the use as a normsal
fume ewpboard. Here also two front saches are necessary.

L jon

- kaver pert: Generally the conatruction of the fume
supdoard is divided into lower and upper part. In
prineipel the lower part (with fume cupboards and
atep-in cupboards) ean be compared with the normal
work dench. The more modern laboratory programa dis-
pense with a special lower part. Mere the upper part
ean be directly mounted on any wall bench. This only
uwnder the assumption that exhaust racilities are
availadle,

UpgRer PRrt: T™his upper part is the supporting structure
for the naches and the dack wall.

Sgches; Te operate the fume cupboard Hre or more front
S8ehes are necessary. They are necesaariiy of
socurised giaee with or without frame. They are led

in the sides of the upper part and balanced by counter-
woigts. Saches and couter-weights are conrected by
chaine or ateel ropes (evemtuaily plastice-covered).




T e
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With some constructions the sache can be drought down

to the work top. To avoid the hindrance of the jame

at least with the peneh-type of fume-cupdoards ether
varieties have been dcveioped, as the nevw-shaped sathe
with guidance in the back wall. But this solutation
excludes the combination of ceversl units. Other comn-
structions also avoid horisontal jams, the side-saehe

can be urhinged. The great advantage of this eenstruetion
is providing us with a normal, undisturbed wall beneh
when the saches are moved upwards.

Pagk xall: The back wall of the fume-cadineta has twe
funetions. Por one it houses the counter-weights and
suniliary facilities for the construction of reehs

and on the other hand guarsntees the proper veantilation
of the fume cupboards.

Ceiling: The ceiling closes the fume cupbeards on top.
Mostly it incurporates a combustidle pamel, semetisee
in comnection with an ocutside lighting.

Veptiigtjon: The proper functioning of airetion and
exhaust s one of the main eriterions for safe lobera-
tory work. The choice of the right veloelty of intahe
air prevemts the return of gases and vw; ate the
room. As guide per metre fume-cupboard appresimstely
500 to 600 cubic wmetres per hour ought te de sushed Ot
te fulfil these requirementa. Dependent on the capesity
of the fume cupbeard this will lead to an ajir-change of
200 to %00 times por lour. Kvery modern sonstruetien
provides a chenmel, whieh guarantess the suction of
vapours on the highest peint of *he cadinet a9 well o0
shove the tadble tep along Full width.
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The exhraust ductes within the roox are mentioned under
’Olht .02050

- Pittings: Safety regulations rcquire remote controls.
Normally the controls are mounted Oon a panel below
the work top and inside the cabinet are only the out-
lete. With step-in type cadbinets and special catinets
the fittings can be located in the posts. The outlets
are either on thelir back side or penctrating the front
wall.

* Rlestrical Distrjbytion: The electrical sockets can

either de in the horizontal paunel mentioned before

or inside the cupboard. This only depends on the
safety regulations. The lighting of the fume cupboards
san either de connected with the lighting of the rooms
or switched separately.

- pdeisiong] Paciiitjes: Purther parts of a fume cupdboard

are eups to enadle the erection of apparatus, racks,
santilevers, ete. Also in use are transmissions or
aingle motora operated eithcr electrically or by
eompressed air.

S.6 Mpeke, Lattise Partitions;

In & modern fleridle laboratory more and more working
aPreas are reserved (of large apparatus and combined
oQquipment. In connection with a work bench with low

worll tep the installation of ra.ls will] suifice. In
senee aceesaitle from all sides reeks will be installed;
fined detweern floor and ceiling by cantilevers, bars

ond comneetions alsou raeks can be constiructed. The
asdia to de previded in all these cases will be found

An energy colusns.




5.8

5.9

Sink Units:

Sinks for cleaning of laboratory glass-ware are mainly
installed in two places. Small sinks are located at
the end of middle benchea. In larger laboratory units
all facilities [or cleaning of glass-ware are combined
to one unit. Quite frequently sinks and drip boards
are produced cither from polypropylen or stainless
steel. Combined stone=warc sinks with wooden drip
bosrds now more and more come out of use. Drip racks
or peg buards are inatalled above the sinks. Under

the sinks, when neceasary, are built-in waste-baskets,
dish-washers, drying cabinets, etc. In some cases sinks
have to be connected with the exhaust systes.

Together with under-bench units quite an amount of
cupboards {s necessary to store chemicals and equip-
ment. We distinguish normal cupboards of different
height and depth and hanging wall cabinets. Por sample
collections for instarce, special cabinets have to be

designed.
Other Laboratory Equipment:

To complete the subject a great variety of special
apparatus and equipment has to be considered mp the
design of laboratury bujidinga.

Installation:

Thanks to pre<fabrication of labdoratory furnriture, it
has become pousible tu complete the whole building be-
fore the supplier of the laboratory furniture is
finishing the rooms. T™his brings a Yot of ldvoﬁtn.e:
to the client, not least in regard to the time-tadle.
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6. ZINAL COWNENT ON DESION

The eoncept of the whole furniture is being developed
from the architects' drawings, layout and funetional
conatellations. The first project shows the internal
connections and the utilization of the separate rooms.
Proximitiea and connections in working process are
made visible in detail.

After the first project is worked up and gets the
approval of the client to the concept of fuyrniture,
the main project drawings,mostly scale 1 : 20, are
produced. Now a standardization of all structures,
cabinets and cupboarda proves the effective exchange-
aility of & useful element system.

In the detailed project now for every installed
laboratory special drawings of typical structures

and eonnections are produced for all services.
Planning is now continued to the final description

40 basis of the tenders, which enable the client to
compare prices as well as check the degree of
standardisation and flexidbility and the quality.

T™he following final dreakdown puts the client into

' the pieture adbout the overall costs to be expected.
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