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LABORATORY FURNITURE AND FITTINGS 

1. GENERAL REMARKS ON DESIGN AND CONSTRUCTION OF 
LABORATORY FURNITURE 

Numerous publications on laboratory furniture exist in 
industrialized countries. urniture exist in all 

The ».in criteria are laid down in standards and other soecifM 

sîîî^.^iîtïï:!:?*;,^- Brìti9h "—«< 32oíaarb^::0r
f;- 

vV;      ! Fittings'    (1)   may   be   mentioned   together  with   «n«„ 

DIM   «ÎÎ«H-   i        VÎ2* the   Pres*nt   tiBe,   Germany  has   nine 
DIN standards and the directives for laboratory work published 
by the Berufsgenossenschaft for the Chemical Indu^ry^nd tnT 
Berufsgenossenschaft   for  Public   Health which  have   influinJÎ   ,H 

-^:^CIen"   °í   lmÌVm
ìì

0rJ  fUrnltUre   (8'   9   '   ^herm  "T the 
several   general   guidelines  must   be   taken  into   consideration- 
lkö\lT9 •'•cffic**^»- elating to ventilation systems "a, 
and water supplies, lighting, fire protection, electrical f" 
•tallation,   accident   prevention  etc   (see   reference   li.U 

ftw°r:D:tîtf
urnit?r# for ch-icai and •*•"" •ï -„ ;t8 of a few repetitive units varying in shape and style but uniform in 

th.ir arrangement and their basic disign, such a.   U"if°r" in 

island benches 
wall benches 
fume cupboards 
cupboards 
sink units 

(fi«, 
(fig. 
(fig. 
(fi«, 
(fi«. 

I) 
I) 
I) 
II) 
III) 

Depending  on   the   field  of work,   there  «re   so—  additional   units: 

(f?«,5haeíc. <fl«-IV>.   titration desks,   microscope   de"ks 

One   can  distinguish  between  two   types   of  laboratory  furniture 
and   fume   cupboards,   The   supporting  elements   for   thl bench   top. 

steel   or  wooden  framework  in which   the  underbench 
components   can  be  mounted     (fig,   I,      XII) 

or 

b)      fixed   carcass   units   of   different   types   (fig,    VI). 

fSoi\•mT;BiSbl#  ¿VÍ"1"   0nly  typw     •>•   *nd   to  Provide   a 
111   t£ïî.  unît.     ?! h*if?t   i"  CO-fort»bl«   »tanding and  cleaning, 
and  mìll     ¡SÍ   ïi     5  Particular  the   benches  with   length,  of   3  - 
uLthl LnTi t       W   °UPbo*rd«  "ith   1.2.      1.5     and   1,8  .   front 
shTSi.H   Î?        '?," h#i*ht  ar«   «Pac.-consuaing  ite.s  which mu.t   be 
IÌÌIZI  .ví:MntÍ*d:   *;•"  '••••••W**  on  sit.  and   Joined   to   the 
Piping  sy.te«  of   the  building by  «killed  craft»» 
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Pig.   II    Laboratory cupboard? 

Pig.   Ill    Laboratory sink unit 
with draining boards 



Fig.   IV     Balance   desks  with  built-in 
anti-vibration mountings 

Pig.   V    Desk  for sitting wrk 



1 
_ h 

Tig.VI     Island and wall banche», with ser-rice call on tha 
back, banch top» of large sisa acid-proof stone- 
ware tilas aounted on fixed carcass units 

Table 2 

Width of 
working area i 
and space 
dimensioning 

a) 
b) 
c) 
d) 
e ) 
f ) 

K- 

a_^b<-c^b<-a 

width of bench tops 
width of operating area 
width of passage way 

thickness of partition 
optimal distances 
for laboratories 
for offices 

0,6m and  0,75m 
0,45m 
0.55m 

depending from its structure 
3m 3.3m 3.6 m 

6-7,0 m 6,6 - 8 m 7,2-9,0 m 
3-4,5 m 3,3 - 5 m 3,6-5,5 m 



Fig. VII  Prefabricated piping system nade jvlK„ 
copper tubing and plan tic pipes 

Fig. VIII Island plumbing cell with gas, water, 

compressed air taps, electrical sockets 
and cup 3inks 
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Pig.   IX    Instrumentation desk 

Pig.  X    Instrumentation desk on casters 



1 

th. choi» of Lt.ri.l. for f ô^r St   eôvJ?ntilari0n 'y"em' 

the plumbing cell     (fig.VII, VITI and XT)  and 

the movable desk units (fig. TX and X) 

desks with diff.r.nf «. *,iun,Dlnf cells- These instrumentation 

•r«i.i *.ci"::"t,iïiLe;r.ri:i:bTî:.b;ouKd
J:ï„

b;-;: :^"'- 
:';?  ""•   Sui:h   »«ib!.   laboratory   iurniWr.   Cu      be   Pr.f. 

ÍnlLd   sta, ,Sti"ulat<'d   Production   in   „ries,   e.g.   in   the 

ä «d.d "ri: y ;; c.•a.5.,
F::r r*. rUnited K;"gdo-- -he" wood   and   .„0! carcasses   made   of   timber,    plastic-laminated 

wood   and  epoxy-resin   coated   steel   is   being   produced   (fig.   xil). 

counÏrLrUonTnt   °f   ìndustrial   research   centres   in  developing 
portly  cornet      ? K0t   !1WayS   8tart   rrom   the   Possibility   of   im- 
woíÍd   caus^addTti        rt0ry   furni8hin««.   The   overseas   transport 
of   specîaîisîs   ttì     u     ^^  f°P  *'*'   dU6S'   Packin«.   delegation 
saryPin VA   ¿mil înT^A   C°^lete   8UPP^ "ill   »ot   beleces- 
nit„r:".        cases.   -   The  production  of  complete   laboratory  fur- 

-c^iy'irtir^uí^Lír'r88 branch h*s °niy be- *•*U* 
industrîaÎ^ciûnïri^s   sîîn  SS??^**-/"   T**  °f  thÍ8'   th* furniture   f^   *H. 7        still   utilize   not   only  prefabricated 
are   aÍ?o •   Î     e<iulP»«*t   of   laboratories:    laboratory   benches 
are   also mounted   on  site  by   the   co-ordinated   work  of clrpen^rs 

und:;sao:d8;8
piUŒber andother «•**—*. «-- w0rk bep

nr 
carpenters bui!d thf^ bU\ldin« Work' *»   this case, fitter, or 
are lmll*A  Ï Í       supporting framework, on top of which tiles 
-s TeTtl\Í:  aCÍd Pr00f PUtt^ °n * concrete bï.i.. The pîumb- 
subs^uenÍÍy Íup"Ti!!Saíy P±PÍn* W°rk« A ^ni ture manufacturer 
work of îh.K Pf   L  ' carcasses to be fitted into the frame- 
ork of the benches (fig, XIII and XIV). This method has proved 
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satisfactory   for  many   years   and   couli   also   be   applied   to   lab- 
oratory   furniture   of   industrial    research   contres    in  developing 
countries    if   a   skilled    lural    industry   esists.    In   this   .ase,    the 
contractor   charged   with   construction   and   equipment   of   the   build- 
ing   may  also   order   and   co-ordinate   the   subcontractor   work   for 
the   laboratory   furniture.    The   building   contractor   wou'i   have    the 
necessary   contacts      to   the   specialized   trademen.    He   could   pre- 
pare   the   tender   for   supply   an<:   assembly   and    supervise   tho   prog- 
ress   of   work   on   site. 

2.    THE   ESSENTIAL   DIMENSIONS   OF   LABORATORY   FURNITURE 
(Table   1) 

2.1. Depth   of   working  surface 

The   optimum working   depth   of  benches   for   standing  work  was   found 
to   be  60   cm  clear  depth   of   the   working   surface   plus   15   cm  as 
space   for   the   accomodation   of  above-bench   fitments,   such   as   gas 
stands,   electrical   sockets,   shelves  etc.   The   total  depth  of  75   cm 
is   specified  in  DIN   12  922    'Laboratory  benches;   elements,   essen- 
tial   dimensions'.   The   catalogues   of  important  manufacturers   for 
laboratory  furniture   in Germany,   France,   the   UK   and   the   United 
States  as   well   as   the   British   Standard   3202   also   show  an  overall 
depth of£V75   cm,   corresponding   to  the   sizes   of  most  of   the   labo- 
ratory apparatus. 
Table  2   shows   the  influence   of   the  dimensions  given  in  table   1 
upon  space   planning. 

2.2. Height   of working   surface   above   floor 

The   observation  of   the  heights  mentioned   in   table   1   has  always 
caused  some  problems   because  of   the  various   types   of bonch   tops. 
Their  thickness   results   from  the  different   thickness  of  the   cov- 
erings and  their  supporting bases:   6   cm  for   ceramic  tiles,   k   cm 
for  Pyroceram,    3»7   cm  for   acid-proof   stoneware,   2,8  cm  for  plas- 
tics,   etc.   It   is  however   inconvenient   for   the  user  if  there   are 
height  differences   between  adjacent  bench  units. 
Project  and  tender  should   therefore  expressly  prescribe   that 
desks  and   benches  with  di fièrent   coverings   must   have  uniform 
heights,   e.g.   by underlining  the  bench   tops. 

2.3. Lengths   of  benches 

Table   1   shows   some  modular   lengths  which have   found  general 
acceptance.   The   basic   length  of   1,2  m   is   frequently applied,   but 
the   series   of   lengths   60   -   90  -   120  cm  and   its  multiples  has 
been  derVed  from  this   basic   length  in   the   practice  of manufac- 
turing  laboratory  furniture.   This modulus   of   length  in  30  cm 
steps   (M   300)   allows   satisfying  adaptation   to   local  conditions 
and   the   utilization   oí   elemented  unite   (fig. XIl). 



1 

Pig.   XITI     Laboratory  bench assembüng  on  sito 

Fig.  XIV    Fume  cupboards assembling on site 
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Fig.  XV    High  pressure  gas  cylinder  in exha.uat  cabinet 

i 

Pig. XVI Service terminals provided for the connection 
to the piping system of a bench 
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3.      MATERIALS 

s: xr^xr^í^r.^rír'sii::of laboratory b— ties.   Th.s   applies,    xn   p •        "!""   Y'^ty   of   proper- 
the   various   possibilities   a' h  H        Ì e"Ch  top  COVeri^; 
m Germany .Sdpraii: i:;r::î/:îî;;

ic;ta
i;nf 

,?2°? fa- 
cera,   (a    thermal   sho, ,   resistan     fui   gÎals"   "î ir '    Pyr0" 
ware   plates   as   standardized   in   DTN   12   §16      U   a*/'!   V?1   at°M- 
laminated   wooden   panels   are   useri     Timber   v         J     } P'^tic- 
inlaid   teak   or   .¿ilmr  hard   t^J^nTreT'^^«T^ "*""* ' 
ceramic    tiles   are   probably   availah  o   Ir,      T.      CO/Pled   With 

case,   bench   tops  made   of      t              ^   t      -^   v:°
Untli'-    In   -y 

size   acid-proof  stoneware    ( f^   l   Ind   viV J/l   ì*"•   °T    lar«- 
time   for   delivery,    transuort      M                                 *   b*   Sported.    The 

siderably   delay   tAe'c^^^Íon      f^he"^^^:^8   *"   **»   C°n" 
Locally-availablp   timbe   »   shoCld   J   „«H        !        Y   equi ^"«-   work. 

powdered   expov-r.íín  iñ  »n   II      !       "rc"»«   »pray-c,,.. ted  with 

»toved i»v.^„n« ;.xs. ï.:î:ï.ïï'î.î :field and •»"»•'>—«y 
ly  corrosion resistent     but  1°!°  K y  y<"""s-   The>r "r*  hi«h 

'''   C5MÍAHDS
IPING

   
F0R   LAB0RA•Bl   BENCHES   AND  PUNE 

pressed   air,   steam  and   electric   lines   on     h     L '   ß  !' 
and   in   the   cuDboarrt-     TV,« unes   on   the   laboratory  benches 

*•.!.   Laboratory  bench   fittings 

^„Î^trïïî.'d^Ï^rns^Ire"«8.'.   ^V"".   •H-n..i.«   and 

BS   «Sì l0Ur   COd#   i8   »Pecifi*d     (5.08)   in   DIN   12   920 
ChJî?     '•cownd.  an  alphabetic* 1   identification   .vit« 

S: handir.9o».:rof ^ietters -p-»«»« °» ;:.';:.r;¡0„ of 
letter  sv^bô?!       B"  !'k-S   readin«8  difficult   and,   besides,   such 
Exn.rT.niT   HÍ     îre  n0t  univer«lly comprehensible. 

th.   lab^alorïeî *"  r*ally  »«—«T  fr   the   activities   of 
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Table   3      Recommended  number of ou tl ets , sinks   and sockets 

for bench to ps of O ,6/0,75  m width 

Services                                    len gth: 3 3,6 *,2 **,5     m 

Sas   taps 2 2 3 3 

Water   taps 2 2 i* 4 

above   cup   sinks 1 1 2 2 

compressed   air   valves 1 1 1 2 

fused   electrical   circuits 2 2 2 3 

with 
4  (6)* 6   (8)* two-phased   sockets k k 

threp-phased sockets 

for bench tops of ^5^1 ,5 m width 

Gas taps 

Water taps 

above cup sinks 

Water taps 

hot water taps 

above 
sinks with overflow 

compressed air valves 

fused electrical circuits 

with 
two-phased sockets 

three-phased sockets 

4 

k 

2 

3 

1 

1 

2 

k 

8 

2 

k 

k 

2 

3 

1 

1 

2 

h 

8 

2 

6 

8 

6 

2 

2 

2 

4 

6 

8 

k 

6 

2 

2 

k 

k 

8 (12)* 12 

2 (4)*  4 

for fume hoods 
length  1,2   1,5     1,8m 

Gas   taps 2 
¡(front   controlled) 

iWater   taps 
»(front   controlled) 2 

cup  sinks 1 

compressed  air  valves 1 
(front   controlled) 
fused   electrical   air valves        1 

with 
two-phased  electrical   sockets   2 
three-phased   electrical   sockets   1 

3 
2 

1 

1 

3 
1 

k 

2 

1 

2 

u 
1 

«)   for  physical   or  physico-chemical   laboratories 
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**.1.1. Compressed air supply 

Measurements carried out in -^-_ i v. 
and SCHERING have proved   a   V' L" "' *uildin*. of BAYER 
utilization rate w¿s not even 6«  lí Ï COmPre9sed «ir s.rvic. 
vid.d on the benches, 3/8" valves lU1   l?""*  *"  BUSt b° 
Pressure of 1 H^ „„i íí_ _valves WIH be sufficient for 

_ pro- 
pressure of 1 bir ariH fw - „I "" "iJ1 uw su'iicient for a ?auee 
•V-in. ( 3). f0r a maxiraum «"PPly of 0,1, standard 

^.1.2. Vacuum service 

Wat.r-op.rat.d .J.ctôr pu£P. .¿d :^B"^;•"'iC'1 ln»tall«i°"- 
pu-p. are .or. practice a£d «r.""i"!°r<>h"',",d """ ' r0tary 
a vacuu« b.lo» 20 Torr .nd th.ii „!        ' b<>cau»e "»Y deliver 
varying lo.d Qf . lill^tyl^  "r"'^'  "<—  »« «-pend „„ th. 

4.1.3. Steam supply 

Io%.n%:r^c
t
ula°r

f
inoPuitISl8team   t0   benCheS   "<   "P*o.rd.   seems 

";î:n"Ai:;î:jïïr:\ï:;î2.c#r*1,ily.b- heipfui in th° 
appliances, even êxÎîosîon^I'l**»*"*""-*•*•! l«d «l.ctric.l 
are much more prac^cal In ill     c/""* ï°Wever on th* »*rket and 
is now rare!; mlnufa^ur.S   '* St"-*"*•* laboratory apparatus 

'•.I.2*. High pressure gas supply 

.t. t. th. ».„engreíd "ig:r;.îïïïy
g:;;Bî^d

u.; :rbrc "cid 
planning. The alt.rn.tiv.. .„ reIullv •«•in.d at the stage of 

a) llíliV,   plPln«,ru»nlne through th. «hol. bu  ding from . 

.  vim  pan.l.  on  th.   r.ag.nt   .h.lv.»  of  the  bench.« 

bollì   îôr hííÜ*   runnl''«5 "» «hau.t.d d.c.ntr.llz.d  .torag. 
vaivi  2n  í *     P«».ur.  g«.  botti.,  on  the   floor,   to  ne.dU 

:gr:;hn:b:r.o:or1.."îfrd.n•rr of bench- ••«•in ~:- 

doubtless the mo.t economical solution! (?£)      * 

ïïîn;;r:r:.";i
,
r.

tTï:Hint°con,id,r*tion «*t -i».•.*^ c) p.¡-.¡        !!?,        •     °*d  and  »»Plo-ion hasards   in  case   of  fire 
S^l^nìli"   f0r  aCCid*nt  Pr.v.ntion  thereforC"r.ícr  oi'th. 
Sîï'tîÎ «ÎStf"""   *"  b0ttl#S   fr0-  thÄ   ^^^tory   (8,îl)h 

b) 

o) 



4.1.5. Water  services 

In   industrial   research   plant,   separate   services   for  potable 
(town)   water   and   industrial   water   should   be   provided   for   the 
laboratory work   areas.   The   handvheels   of  valves   for   potable   and 
non-potable  water   supply   must   be   clearly  distinguishable,    e.g. 
by   colour  coding   or  by   conspicuous   and  durable   labels. 
The   supply of   non-potable   water  to    ,he   benches   can  considerably 
diminish   the   consumption    (water   jet   pumps   180   -    550   l/h)    of 
potable   water. 
Moreover,   the   drinking  water  piping   system  must   be   protected 
against   backflow   (1,   2,    3,   4,   6.01 )    which  could   occur   by   hose 
connection of   laboratory   apparatus   to   water   taps. 
N  I   H   therefore   «entions    (2)   the  use   of  an  industrial  water   sys- 
tem   to   serve   all   laboratory  work  areas  as  an   approved  method. 
Such  a   distribution  system must  be   independent   or  the  potable 
domestic   system.    In   this   case,   only   the   few  water   taps   for   pota- 
ble   water aunt   be   marked   or   labelled. 
Hot  water  servicing does   not   seam   to   be   indispensable   everywhere. 
Local   electric   water heaters  above   the   laboratory  sink  units 
could  be  more   practical   and  more  economical   than hot  water   taps 
on  benches which  are  fed   from a  central   system. 

4.1.6. Distilled   and  démineral ized  water 

Plastic   taps   for   distilled   or  demineralized  water  should   not   be 
provided  for  all   benches      (l,   2).   Generally,    it   is  sufficient   to 
provide   one  tap   fed  by  a   central  plant   in  each   of a   certain  type 
of   laboratories   or   in  the   storey,   and   this   only   if  the   activity 
of   the   institute,   necessitates  a  permanent   supply of  distilled   or 
demineralized   water.   In   all   other   cases,    it   will   be   satisfactory 
to   use   distilled   water   form  bottles   stored   on   the  reagent   shelf 
of   the   bench. 

4,1.7   Gas   service 

The  number of   gas   taps   on   the  benches  and   in   the  fume   cupboard« 
cannot   be   taken  as  a  basis   for  the   evaluation   of  the  gas   consump- 
tion.   A  gas  tap   3/8"  delivers   1200   l/h at   the   usual   pressure  of 
90    mm  w.c.   A   Bunsen burner  consumes   about   100   l/h  (1,2,3,   6.02, 
6.03). 
The   diversity   factor of   0>,4  or 0,5   mentioned   in  BS  3202   should 
only  be   based   on   100  l/h   gas  consumption  and  not  on  the   maximum 
possible  supply   of   the   tap.   Gas  stands  or  other   types   of   gas   fit- 
tings  are  installed  on  all   benches   and  cupboards,   although   the 
utilisation  of   gas-heated   laboratory  apparatus   is  steadily   de- 
creasing  in  favour   of electrically-driven  appliances. 
Instead  of the   common  town  gas  (90  mm  w.c),   natural  gas 
(200 mm  w.c.)   is   now being used  in  many   service   systems   of   labo- 
ratories.   The   higher pressure  requires  adequately designed   burn- 
ers  and  bench   fittings  with  greaseless  stuffing  box  valves.   Tor 
saftey  reason,   out-door   location  is   required   if high pressure  gas 
bottles   for propane/butane   supply  are  utilized. 

Í 
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^.2.   Pipeline   terminals 

The   terminal,   of   the   piping   system   to  which   the   i„,ta,,    «. • 
benches,   cupboards   and   prefabricated   plu-Mnl  caí?.   Ü     S°î  °f 

connected   (fig XVI )   should  not   exceed'th^f of lo^g  .^J"  ** 

water 
«as (town) 
«as (propane/butane) 
compressed air 
vacuum 
waste 

1 " 
JA" 
1/2" 
1/2" 
1/2" 
50 mm NB 

piping from «lvaniz.rf .«-..i •. K7    Dan«a fittings, and water 

th. .îppiTiiS
1ss;ïïi:t::iuî;

b ^tr-ìv^iiv.:•titting- 
^.3.   Sinks   and  drainage 

clou' £2-»£•.£:::? rss: f„r
k:.bf brwn-,iut* ,nd «">• 

s^niÄSsr;^^^; «:híLh. .fr- r:í —nn'h•- 
o.'^.::dk<î>*T•pí^<•;:;:d"pd• "Tí «----"- "ì^r 

r..l.t.„c.  but h.v.   1.»  ilpac?   ,?r^t"'  °f ""S"17 c°"-"1°" 

for  th.   ZMi     * ••.il.bl.  «nywh.r..   .hould b.  r.co«»nd.d 

Croissant 
water, ga 
«tas »al 
industria 
applicati 
teaching) 
for 2k h, 
'.5.   Ha   e 

5.   CONSUMPTION  OP  FLUIDS 

-^-5'49)   carri#d  out   continuous ••.sûrement,  of  s tea. 
a  and co.pr....d air  conau-ption  (tabi, k)   -  lt  5 2."' 

on înîîn.ïr^     ^     °  anÄl^tic*1.   thr.a research,   two 
H.  ríí«!!  í  f¿   thr#*   routin«.   •••  •«ricaltura  and  on. 

'covíríní .1J*•  ••»«•Ption p.ak. and  th. ..an r.lu.a 
oovaring also   tha maximum ralues whan multiplied by 

*••   to  tha   conclusion   that  .xact  ralues  guaranteeing a 



Table k       Consumption per m bench length 

VERBRAUCHSZAHLEN, BEZOGEN  AUF 1m TISCHLANGE 

DAMPF  Kg/h 
steam 

y 

2,0- 

',» 

IJB- 

'¿- 

1,2 

1,0 

Qê- 

0,6- 

0/.- 

0,2 

0 

1,5 MW 

MW +  I 

WASSER  nf/h 
water 

I     I 

x 10 

ii 

» 

9- 

8- 

6 

I    c 

u 
.±_LJ 

-t-l 

1_2 3A_5 67 8901112 
AN    F   AKT    B.    LA 
different  laboratories 

13,1 
MW- mean value 

l  i 

li 

«io 

LEUCHTGAS Nm7h 
-2   town   gas 

3- 

_L_L 

DRUCKLUFT Nrr?/ri 
-i compresseci air 

9n 

3 

1-- 

I 
—4 

1 2 3A56789ÜT1T2       123456789 D1112       1 2 3 45678 9 OT1T2 

scattering 
STREUBEREICH 

1:* V4 

 direct measurement 
 measurement on line 

18 

Table   5     Consumption   referred   to   the  number  of  personal 

VERBRAUCHSZAHLEN, BEZOGEN  AUF DIE BESCHÄFTIGTEN 

DAMPF Kg/h 
steam 

9 

I 

7 

S 

5 

J 

2 

1 

0 

HO 

II 

10- 

9 

-l 
WASSER m/h 
water 

1,5 MW 

fi 

H 

_L_L 

t 

« 10 

20- 

18 

K 

li- 

12- 

10- 

LEUCHTGAS Nrn/h 
2    town gas 

-L_L 

t 

i 

2 

i 

\   1 
---f--~ 

ilil±l 

DRUCKLUFT NrrÙh 
r 

iff 

-i  compressed air 

L2 3A5 6.7S.iP51?       123456789 B1112       1 2345678901112 
AN    F  ANT    B   LA scattering 
differenl  laboratories 

13,5 
MW- Tiean  value 

STREUBERECH 

1 2 3 4 5 6 7 6 9 CU 12 

-f- planned number of 

13 1:5 I U,8 
personel 
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solid basis for planning in all tvDes of i„.«-4* * 
be stated, but that th.*r..u,t. o7tL   L.surlÍTnT   "^ ^ 
realistic impression of the order of magnitude    L**•  * 
for most of the cases. magnitude to be expected 

The measurements yielded the results  shown in t able k. 

per m bench length 
Consumption 

scatter I 
 range 

per 
worker 

Steam  0,07-2,2 kg/h 

Water  0,03-0,12 m3/h 

Town   0,01-0,04 m3/h * 
gas 

Compressed air 
0,02-0,1  m3/h * 

1 :3,1 

1 ik 

1 ik 

1 tk 

1.9 -6,6 kg/h 

0,12-0,36 m3/h 

0,02-0,11 «3/h* 

0,11-0,52 m3/h* 

* 3 standard m 

scatter 
range 

1:3,5 

1:3 

1:5,5 

1 i4,8 

6. 0ONCLUSIONS 

ssr.plsss s iT^rii ::9:rint:gr:rParîeofaïhrriidiur- 
and   it.   details   should  be   specified  Íñ^ne   project.   ^  ^^^ 

nil     co.îï  anT"  °i  íh*   bUÍlding WOUld  "—  considerableadlitio- 
boratorî  toSítSí îw   £'   time-   If ho"«vr.   assembling of  la- 
ï£•îîî     furnitur*  could   b«   coordinated  with   the  advance  of  con- 
• ÏIÏÏÎ   ! '   th#  "•ce"*ry  l«bour  would  be  available  at  aîl 
V.ntll.  InTlZ  OUt  f""1"»1  «"*  «—-  by   the  erection     f' benches  and   fume  cupboards   and  their  connection  to   the  main 

If  it   is   decided at  an  early  stage  of  planning  that   the  engineers 

and  în.r?tra?t0Vr#  Un*ble   t0  <*••*««   the   laboratory   furnia 
SLt S     l9ClX   Mbc0Bt'"tori  cannot  execute   such work,   aT„pe- 
tì  ,Z£±?Zr*CtUi:T  f0r  1**>****T furniture  should  bi  engird 
ÎâbrïcTÎL  ÍÍH•!

1011
  !"   th#   SUPP1V mnd  •••••bly  on   site  of pre- raorlcated  laboratory furniture. 

?.wa.;:cîiii
tï:d

d
e

ioiicuiti*r :f °v*rs— »w**. ««.•. •*• «i*. 
iîv !?!.! J  Í companie, interested in such business. The major- 
ity of manufacturer, do not have the nec.ary experience. 
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