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ABSTRACT 

Workers are commonly exposed to fumes and gases 
emitted as byproducts of welding operations and workers 
are potentially exposed to all these agents. Contaminant 
control and comfort conditions in welding shops can be 
achieved by using properly designed ventilation systems. 

This paper presents different types of local exhaust 
systems: portable, mobile,jlexiblefume extraction anns (for 
small, medium, and large welding operations), built-injume 
extractors in stationary or turning welding tables, and push
pull hoods applied to welding robots. The paper also 
discusses efficient methods of general ventilation and air 
cleaning from weldingfumes. Advantages and disadvantages 
of these systems for different applications are discussed. 

INTRODUCTION 

Welding operations are often used at different types of 
manufacturing facilities (mechanical, aircraft and aerospace, 
ship-building, maintenance, etc.) . When welding, workers 
are potentially exposed to fumes and gases arising primarily 
from the filler metals, electrode coating, or cores. The 
potential exposure varies with the process and welding 
conditions employed. Hand welding and semiautomatic, 
automatic, spot, joint contact, robot, and gas welding are 
the most common welding processes used in manufacturing 
and construction industries. 

Hygienic and sanitary aspects of the welding process 
depend upon the method and regime of welding, as well as 
welding materials used. The most common method of 
welding (about 65 % to 70 % of all welding work in industry 
or about 33 % of all welding work) is semiautomatic, C02-

shielded and gas mixture welding. About 10 % of welding 
is manual arc welding, 15 % to 20 % is submerged arc 
welding, and about 5% is other welding methods, such as 
spot, laser, plasma, etc. 

Welding fumes and gases are chemically very complex. 
The most common particles in welding fumes are iron 
oxide, cadmium oxide, zinc oxide, magnesium oxide, 
nickel , chromium, and copper. Common effects from 
welding fumes are eye and respiratory tract irritations, 
metal fume fever, headaches, systemic poisoning, chest 

pain, loss of memory, and cancer. The data on specific 
emissions produced by different welding processes are 
usually available from electrode manufacturers. 

Clean, fresh air at welding operations is provided by 
ventilation systems, which as a rule consist of local exhaust 
systems and general supply and exhaust systems. The most 
efficient method of contaminant control in the occupied 
zone of the welding shop, particularly in the breathing zone 
of the welder, is using local exhaust systems to capture the 
contaminants at or near their source. 

Measurements taken by the Swedish Foundation for 
Working Environment Protection show that using fume 
extraction at the source can achieve up to a 60% reduction 
in energy costs. Investigations made in Canada show that 
after installing local exhaust, productivity will increase 10 % 
to 20 % . In other words, there is a lot of money to be saved 
by using fume extraction at the source. 

No local exhaust ventilation system is 100% effective 
in capturing fumes. There will be circumstances, because 
of a short duration or an awkward place for welding work, 
where installation of local exhaust ventilation systems may 
not be practicable. In such situations, general ventilation is 
used to dilute contaminants not captured by the local 
ventilation system. Air supplied by general ventilation will 
replace air extracted by the local and general exhaust 
systems, as well as improve comfort conditions in the 
occupied zone. 

LOCAL EXHAUST VENTILATION SYSTEMS 

Local exhaust ventilation systems consist of the follow
ing basic elements: the hood, the duct system, the air
cleaning device, the fan, and the duct on the fan outlet to 
discharge the air to the atmosphere. 

As a rule, the amount of fresh air to be supplied by a 
general ventilation system into a welding shop to dilute 
contaminants not captured by local exhausts exceeds the air 
exhausted by local ventilation systems. Local exhaust 
systems can evacuate some of this amount and the rest can 
be evacuated from the building by the general exhaust 
system. Most air cleaners used in welding premises remove 
only dust particles and do not clean the gas pollutants from 
the air, concentrations of which may exceed the contami-
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nant's TLV. These are some reasons why returning cleaned 
air from local exhausts back into the building may not be a 
soluti'on. Of course, exhausted air must conform to the 
tolerable li'mits 'of local air pollution codes and , if required, 
objectionable pollutants removed prior to discharge ·outside 
of the building. i : -, 

The type of lbcal ,ventilation1 system depends eh'.l 'fl'ie; 
method and conditions of welding/type of welding equip
ment, size ef the iweld~·details, and other factors, suth as 

r.'/ hs 1::-· ·tn 1·~n : ,, _: Tr !Ht ~t.J1 .. 

• small gun-mounted exhaust hood irtc6rporated directly i 

in a gun of the welding semiaut6ritlit;,1ltltomat, or robot 
(Fiture 1); 1 ~; Y_d 

• ' cross-draft (Figure 2) '6t downdraft (Figure 8)' wele!iog· 
table.or extraction panel with a circular b-Ozzle1(figur~ 
4) for a-welding table· or- workbench ·wi thnstna ll 11lll'i'd 
medium size defuiJs ;I« '! ·' •t. -~ ·-" atJ !l ':J 1:R '-· 

• flexible fume extractibn a¥tns-forf-StfJall h ncilium, !.'ati'd 
_:ht·ige workplaces (Figure 5){ · f:;-,·. ·.J(k: i J u01.:b) :·1.E'" 

• Cfume extracfors built irttC'1rsfatiorfary1(l)r tufu'b~@hveJtl-
•:' ing tables; :i('' r r . ~i! -,.J i lhJO " 

• push-pull hoods over weldin~ robots (Figure 6}) ·ii · 

Gun-mounted exhaust hoods vary irii dt!ifgn, i 6apture 
efficiency, and volume of extracted air, which can be within 
50 to 100 ni3/h (29 to 59Fc'.fm)l This type of; systehi is of 
particular value -for semi-automatic MIG welding guns with ·· 
continuous electrodes but at present is not widely used. 

A cross-draft table is an open hood used in conjunction 
with a welding-table. The table can be encfosed at the sides 
and top to form :an open-front box, and air is extracted 
through slots, gp!les, or a circular . nozzle. The exhaust 

Figlire ·1 Gun-mounted eiHdUst hood. 

2 

volume depends upon the design of the hood and·the bench. -
It can vary from 3300 to 5000 m3/h per m2(181 to 273 cfm: · 
per ft2) of the table for the open-type ·tabfo, from 2500 to 
3000 m.3/h (1470 to 1\764 cfm) for the ·panel with ' the 
circular nozzle, and at least '2200 m3/h ( 1294 cfrri' for the 
exhausted bench with:faiCios'ed sides and top:.' .. . 

For workpieces thaOfre tbo large to fit 6rt 'a bench' but 
can be moved, exhausted booths can provide effective 1furrie 
control. Booths can also '&-e '-Used forJ assefublly-line Wbrk. 
Here the work~ieces ~ re<moved into llnd out. of the booth on 
overhead conveyo~s . Exhausted booth'S'cip'e. te 'in Lhe §ame . 
way as benches- but on ~ larger r scald-and 'Jbxha\i 'fl! 
corfsiderably greater quantities of air '(rd :e velocities of lit1!· 
Jeti'St 0.5 mis [tdbl fpm) are eq~\red) . i So, forl'lh'e booili 
with an open frontal' a'rea 2.?•m'wide b)1'2. m· higl\(~82 ft%y 

'l u+:. . , ':: . i; n•, ~~u- ll; 1 m I)' .u a:.i ,, 
·Jd :-1 . '"'! '.)j 

1c1 ~f! i ,t1L\ 

Figure 2 

\' 
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Figure 3 Downdraft':-.:Vrlding· {able with' a}tlter. 

the 



66 ft), a total volume flow rate of at least 9000 m3/h (5821 
cfm) is n~eded. I m ·1 .. ,. 

The. minimu~face velocity for the downdraft table also 
dep~n(jis ,qn the-,hg9d design and should be equal to or 
gr~ter th~ o:z5 m/s (150 fpm) (~~h!Ju~t VP.lum,~, 2700 m.~/h . 
per m2 [137 cfm per ft2] of tb~i~l:lle). Cross-draft and 
do~draft ta.Pl~ (f(ln be also .~uipped with built-ip filters 

an4ri1!1fan11. ::iliJ ~c: ·· ·rl•··H;i b:; 
.)! fjwx.ible A)u~;-.t?~traction .arms 1;ll§Ually h~~e . a hood 

conn~ted with a duct;~~Q to HiO mm(~ J<? 6.,iq,) in diame
te!;1: .JJigli; ~p~~g,~ficiency, is reached on .. the. area of. 
a\W,!1.t 500 .mm .(~P.Jn.) in di~meter (with a hood at the. 
diwmce of .~bout 4,QP!mm (16 ~;)from the ~urface) with iw 
aiJJf\o'*! tb~p"lgh the ~'llod f~m.n 900 to 1409 11}3/h (i529 cf~ 
to -·~ rrP.Jl)"2t)t,e. hp<;>d can .b~po~itio~;l,IPYWhen;.,withiq 
the area up tO 9 m (30 ft) in radius on a height of 400 mm 
(16 in.) to 5.5 m (18 ft) from the floor surface. Flexible 
extraction arms can be connect~_h .. ~ividual fans or 
with the collector of a local exhll,usnY.~efu. They can be 
also be incorporated into j.-mohlle unit with ~- bui~n fan 
and fi}te - · --- -- ., 

~e..!L~~Iaing in small~ . c.onfi~_~, _poorly ventilated' 
space$,] such ii!tb!nks-,-additio~& .fl~~ible hose extension j 

I ; . ~ ' 
: L~~ . · t 

~. c -~ . -
' . 4 -

Figure 4 .· Extraction pa1J.el with a circular nozzle. r ~ / · .. 

'I 
Figure 5 
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Flexible fume extraction arms for small, medi-
"\_, \~~7, an4. large. workp,lqces.. , ._11 

with a hood and magnetic foot (Figure 7) can be hooked on 
the fume extraction arms ins.tead qf the standard hood. 

Flexible hose 45 mm (1 3~: iq.) in diamet~.r. with. a 
nozzle on magneticJ90~ yis:tra,etin§ from 1$0 to ~QO m3/h 
(88 to 176 cfm) is also a commonly used ~olution .for, fume 
extraction from confined spaces. It can also be u~~~ by the 
mainten11nce teafll in combj,nation .witl:Un~ portal?le fume 
extracw.r ,with b\lilt-in fan and filter. ' W ' irJ: :;, . 

\Vhen gun-mou~ted ~xhaust hqp~s cannot bei,usaj with 
welding robots, the alternative is often large hoods above 
the working area cap,11~h,1 ,of capturing welding fi1me~,~t any 
position of the w~l.di11.&-gun. To reduce the amo,unt of air 
supplied by a general ventilation system for :replacing 
ex~~Wited ~i!'dh~:exhaust hood might be combined~).Xith a 
filt~UIJ~ 1tjr£~ .slot air diffuser ,(,figure 4) creatin&an air 
cur;ajn1ru;9,unp,~e 1welping.~rea (p,1.1&~-pull system). When 
the air curtain reaches the floor sii~fa.~, it turns and is 
eva9;t1at~ 9.¥;c»ier~q9d~ . Po.JA¥-tpd a~foiafJ,er being partially 
filtrated (about 1000 m3/h [5~8 cfm]), is ev_.acuatyd out~de 
the .lllJildi~HMl~d par;tiall)l,returnstt.O the air suppJy sl()t. The 
amount of recirculating air depends upon the ~ajding area 
and the type qf'..air supply sJf.i>L .. 10 ri 

GENJiRAL. VENTl~ATION '. ,c ) f! . \) 

., ~. 

• , . -I 

, SupJW', .syswms ca~ ; ~ ~eqhanical m:;. natuml. When 
there are-:uo sp~ial den,ands J~(J~on~Jort congitions in the 

i1 J' :~ · nr; r : ~ ; . 
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Figure 6 

Figure 7 
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Push-pull hood over the welding ro.bot. 
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Flexible hose W.A~F/ a hood and magnetic f<t{lff\ 



building during the cooling season, natural ventilation 
through the windows, doors, 'or fixed air vents is used. 

As a rule, for contaminant control and to create a 
comfortable environment; mechanical ;supply systems are 
used. They consist of inlet secticms,:;a filter, heating anq~qr 
cooling equipment, a fan, ducts; .and air diffus.ers ,,for 
distributing air within the premises; When to~ic gases 1;1nd 
particles are not present, it may be possible to recirculate 
back into the room'part of the air cleanedi in the general 
exhaust system, which will have the advantage o{:o,r~ucing 
heating costs in winter.Jn this case, a retprn duct is_; used to 
bring the air to the supply ,unit or air is cleaned i~ free-
han'ging air filter units. ., ; ; ,, 

To remove air contaminated rby fumes;1rlg1;Lll!;\S, ,;f?r, 
particles not captured · b~i' local exhllUsts, 1iqgeo~ral e><h1lust 
system is used;1 It usulrlly consists of inlet .. du.cts,) an \ ~ir;,; 
cleaner, and a fan. In welding shops, this ~un0unt · of air is 
evacuated from the upper zone. After passing through 
filters, cleaned air i's-Ois~barged outside.or part: o-f..,it,J~tqrns 
back to the building . .;J;.,, 1• J.· "iJn:rnm:: 

The•clegree of cleanJri'Jt effiCiency of the> filter-$houl~ be 
enough to fcillow the regulations of 'environmeIJtai\.ag~n.cies 
and depends on the plant location, background c_oncentr.ation 
in the atmosphere, nature of contaminants,,. hf<ighk ·and 
velocity of air discharge, etc. In some cases, for example, 
when the in&ustrihl zone;is loc.ated1.awayArnm resi4eI,ltial 
areas, the air-cleaning device•tmay;;~e ·.exie:~1,1,~ed frpm, t~e1 
ge1ieral 1 exhaust..system. ' . . , .. · : 

The rate for general ventilation.should )>e,,calcui~te<,i for 
each of the· contaminants, :as.,well .AS r,fWnsic1eripg .,&urplus 
heat ~produced11m.d not. captured by; the,Jocal,;_,Y,entilation 
system.J'fhelJJenti.Jation>rnte needed to maintain.~ concenm~- , 
ti:uh of a1:contaminant iin the •occupiyd zone within .t\le Ti Y., 
can ber 'obilirned froIDJ: the., foll.owing. ~µation, rbased on 

nt@te~ial;:balance ip !ht'.-, pr~~se~: !I,:• , .. ·~ ,c n 

« :::r ~o~·,· ·:1~ · G(!m cc),-QdJ.(TLV- C,) h'. ·1: '(l) 
-v Qo - Q:m., ,t K ('FL~_ c ) · r fl<;ir;. 

-· ·' 

g 0 

where 

Qo 
Q.,h 
G 
c 
1LV. 

co 

K, 

cu.z. 

-

air supply rate; 
local ventilation exhaust rate; 
rate of,polluUµtt generation;. . 
local ventilation capturing efficiency; 
threshold limit value contaminating fume, gas, 
particlJs; . - ; .-~=- · -. -~ 

'. concentration/of. fume,' gas, patticles in the 
.; . . -

supplied air; ;_- . . 

ventilation effi,ciency c~effici~nt: 

cu.z. - co" 
K = . 

1 TLV-C' - -~ ,,_. 
-:·· · -· .•1' 

=-concenrration of .(µme, gas, particles .in~~; 
e upper zone of t~e,6remises (if air is ·ey~cuat~ 
' -~- from tnl~ zone),: or in the ·e:ichauste.d air. ; J 

- - ·~· b- -I 4 

When evaluating the rate of pollutant generation, d, 
one can consider the amount crf:"contam.inants produced by 
burning 1 kg (2.2 lb) of welding materials from the mami{ 
facturer's data and the amount 0 f .bufrred material a$ 

-- .L... - ---- ·- --- · ·1 
follows: ·· - · 

~··10JI; .. -~l~l -.~ :-i 
- - -- l 

manual welding with stick electrodes-1 kg/h (2.2 
lb4t)t .. ~ ·. rJ.t\) ·. ~i ·.'. ~· , '}""<. : ~)':i· ~ 

.. ;: semiautomatic w.elding,:--A ls:g/h (8. 8 lb/h); 
· robot welding-4 to,,(),.kg/h (8 •. &.to .13.2 l\>lh). 

Capturing efficiency Qf ~b,ed~l1wenh!a~iQn system, c, can 
be evi1luated as~ 70 %, to, 7~ 9,'o..if ·.~o,:9ther: information is 
availa.ble. . .,, ._, "· ' '" 1'.>": ,, . ,_ . ,.,:, .1 1,:, , ·;, ~·: 

\~. ;.Concentn~tion .of fume,1 ga,~,,1 or particl~.s jp, the supplied 
air· depends upon the ratio rb.etwe.en,the-oulsicl.e and return 
air ratio and the.cef.fieiency· of recirculate.<J ·· aii;,.deaning. 

l . - .. : ~ r 

n; 11 do ·id : J ' 

.. -o 
\ . 

·. ~ TABLE l -- -- - - --- ··-- -- ....... - l . ' ' :"' 

• J ,, I ~ 

r ------·-_· p~l:(im$ .. t_(I_ VahJ!li:for Ventilation Efficiency Coefficients. ' · 
f.T .. ::c· -

Heatjng Period Cooling Period 

· -Mixing- v en tllatfon -· - ·- · 'r ~ = 1, 
1 hr (Fig. 8c,d,e) "· ~ = o.9 

J(' = 1 ., ,.., "~r. 
....... J .l~ ·• H i 

~ = 0.9ii J.,;0 
- ii .. L : u~~ i HI -71t,:.~ .. . ~ .· ·r!: 

i ~ ; ,,~·.. BylnclinedAirJets t"- ~ = 1, ·"·1ilriK11;:::: l ~ ~lior; u::. 
~ ·~ l~~-1_i· ____ (F_i_g_._8_a_,b_)_, ____ --t; ~'-' _' ___ ~....;.;..; _=_l_~· l=J=L---tf---·~;l~l~~'--=~l~! ~~'l~.'~d~·1~·~V~I 

• \ - · · · ~.; , i Displac~fuent Ventilation · ~ = 1.1, ~ = L4~L7 ;2 ·. 
·:o J ~ : S ;, . __ t~~.1~~~~~:~~ , ~·~igis~_ .x:~,, Kc = 1 ·~·-:~ Ki·~ 1,,,2-i.4 

(heating by recirculating 
warm air heati!lg units ins-

·. \billed in 'Ile u "' r zohe) r .:ri·; ! t P1* . ,,, ., .... ,( ;1' 
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Figure 8 Methods of air distribution: air is supply with 
incllhed jets (adole4 ait'~a. heafiJtJ ,;atr-b); 

' d\fair supplied with 'ci1ncentrated aif" jets and 
ventilation of occupied zane is provided by the 

ni>: · .• 1?t.£vers6>.fttjWV(ttollfattEJthedfets:,;,_c, attachl!d to ' 
,; no1 .. •.nof.hecetli:ng ·!}ets~J/iair i'i' supplied with-con

centrated air jets and vertical and/or hbr-ii~n-
u:. 1e1, ::Jrl1 ml 'dlre'dling Jetsi·'l.lnd vitztilari'tJJn of occupied 
flii -·r i; s!un'eJ•1sccphJvified'1/jy the re$ersej1.ow·tmYJithe 

I ~ve11ic:al tlirectingjet~e,' diJpJacement ventNa
tion-f 

The ventilation rate needed to assimilate the surplus 
heat can be obtained from the following equation based on 
the heat balance in the premises: 

w - cp Quli (to .r. - to) 
Q = Quh + ' (2) 

C K (t - t) . · 
P ~ 1 '1~ibittl'.o:j ~ ~•: -ibitE! rrn i1sL 

where 

w 

K, 

Ventilation efficiency coefficient values (K
8 

and K,) depend 
on the air supply method (Table 1). 

When possible, air supplied by the general ventilation 
system is used for heating the· building in the wintertime. 
Airflow of the supply unitr'alld duct system is designed for 
the maximum ventilation rate needed for dilution ventilation 
and· heat assimilation at designed paramete'!lsdnJhe summer 
period;" ,. .· ' .. , ._ . 

u -the maximum comfort ventilation nte exceeds the 
one for ·the dilution ventilation rate for::.some period in the 
day, it is eeonomically expedient tb . use a VA V systl}.lJl. 
Analyses of different . welding operations where local 
ventilation is used shows that the air exchange rate -~n the 
winter em~ber:reduced by 70 % from the designed value. 

Fbr-1 fargeJ~paces housing Welding operations : with 
height~ ovetJ6 m; the following methods of !lir distriqution 
are tecomtnen~: w :t 

:u .,_ 

• ·;itin>~1:r:by inclined jets.{FiguM,<; &a and 8b); ·"' 
• concentrated air distribution with ventilating of occu

. lpiednzont by-•retuft! airflow tf.1gures 8c andd~·fol); 
• : ~ceMtated• ' air ·tlistributiaiu!]witht, hotizontal amt. 

·· 't \lertieat11or only verticat,ditec-ting jets (Figure 8e); 
• '"displaeehieri.tiventilation method (Figure 8f). p · 

r , ' 1 1~1 ,2.:1 .. ~ .~fl i 1 1c-=· n :t 

'FJr the;spacesswith)~striictiom; higher than 3 'm (10 · 
ftJP disp°lacement'' ·Ventitati()n a:nd l!ir · aistributioo with· 
directing jets or air distribution by inclined<jets,into Jh~" 
coihd'dfti!betwee~iobstltu¢-tions 1sre reco~ended . . e1 · 

:1i Ifltheftf'attFSig~ificant' surplus heat gains~ the• V.entilR
tfon rrietht;ds •showrl1 in• Figure :~f. and Figutes ,Ba . .and 8b 
should biVusOOi.i•~ ~air drffusers·.shcruld.iDeritistaU-e'cl il!).W~r , 
th'aii 4 In (1'3 ft) rto supply ctrmditimred rainu;losen; to, tb~. 
workets 1find to take> advrumlgei of;thermai stratification . ni;~ 

In V AV ventilation systfffliSl; to avoid formatimn~f'. · 
are~s with (bnormaha\;r_,fuotion and poorly ventilated zones, 
the methods sho'fJl)n--Figures 8a-, Sb, a.m'i· Se are recom-.... 



mended. These methods guararitee rather uniform air 
distribution in the occupied zone aF an air exchange rate 
reduced by 75 % to 85 % from the designed maximum value. 

Air distribution systems' Should be designed to follow 
technological and 'comfort demands to the air parameters· 
(velocity, temperature-) in the QCC\'Jpied zone. · 'Jfi;: , ' Ci 

'" 'The teehnologieat '.firnitations on ait velocity at the· arc- ·. 
area are: ·nJ j ~! ,,:. L . .J llJ; . 

.''1: 

• for manual stick welding-1.2 mis (240 fpm); .?:tl,J' '" 

• fbr serniautomalic"C02!snlelded welding, j>Qwder wire, 
~ '. ~llrfd SUbriforgoo'arc\V'elding-0.5 rrf/g (100Jfpftl}i;> ·ISCiJ.: 

• · : ;for !lehiiautom~tic' inerf!shielded ~siWelding~<>.3 • Jrt/s 
(60"fpm). dri:o T ·n .. ~,t rn::ii .. :: . .;r;;~a-,dq 'ih 

: f.) o 1< I'• • , ; I l.11~ ~- ! -.: ·l! j • \ . 1· , •;,, - . ~ ;l i-L '; . ,' CC ·n ;J:-J'J CTO .) ? \:~t .i : 

' Case 1: ' Niltiirlll ventilation 'System ro:Air "Ii~ sµpplietl 
throf:lgh tli'&.'fixed afr vents and evacuated thflfilgh ~flectors-r 
or{'fne·top of fh6ftoofp 0 .: 0,1 · 1i.fl fms ZffijJ~'{? \1 /.. _' 

' I' .. "\,\,· 8 2 (~· J "' 

, '.Y)o''. IC"· '1 \\ I 

F#l!ff!:e 1n,·
1 W~il~'r!<?u'!}b1U'lt!iii~·aitii't~}~ 1~#H.:'li'fili~r . . 

.~·t. ~le .• .. lt)~Jl .. ~s\ ~ .. . 'i ._l:xu.,-, .. ::i t_: ,· ~-! : /i 

l;l? 1 ft' !Ji~.:. Y?i t"\G -~~\~ ~ ,l\'" ~:)\',',, 1·~1 

.J r·' ·J\/ ::::. '....:~~ .• . iji~~f-! fll:-: ·£1 

¢!± : 

l~ut~~~}.·;d~',1 .L .. :iJ::;j~~ tl<J. ... ~) . n . 1. 

Figure.,il , ·~a_Jl~ounted[imze,f;f~;ac~o,rs conn~,c~11/P the 
central fan wiih air discharged outside the 
building. " 

Advantages: Low initial cost. . . 1, 

Disadvantages: Does not solve the problem of high, 
concentration of pollutants in·.·the breathing zone Qf the 
welder; high.air velocities in the arc zone.reduce the quality 
of welding; inefficient in large buildings;:i;annot .$blv~ air 
pollution problem. Tl 1(; ;( ·1c · Jr.1i ~ ·· ·"'! \i" •' , ; ;·· 

rig: r'Cau. 2. General! ventilatioll'Supply an4 ~haust systems 
(Figure 9). Air treated (filtrated and heated/chilled) in the 
air supply unit is distributed in the building through a 
number of air diffusers. Contaminated air is evacua~9 (r,Q.m 
the upper zone of the building by a general exhaust system 
or aX1im (ansiplace<j .on the roofi'j:ne 1 ·i ; ; ; 

;: '1i.l4dva~'tage~··Lowjnitial ~PSWK;"' ,; r; dB .bl::;,·: "t:\: 

Disadvantages: High operating costs of heating/cooling 
system and air transportation due to high air exchange rate; 
does no! solve the problem of high concentration qf pollut
ants in jthe breathing zone of the welder; does ~ot solve 
problem: of air pollution . =:. -.. 

_____ .., -- - . ---- - - --~ - I'! CG!e J-:-Wall=mounredfie:cibl'l!ftmre extractors-con ii. , er-
e~ to 1 ~ l~o!l€~01!.-~1ii~-eilriiim yenf"i1a!ion siJ~em 
with el qtrf~rat1c or meChamcalfilter. After being cle(llied 
in the ji.fi er; air ·returns-back-imo--ihe-premise (¥igur 10). 

Adi ' ' ' T-~ N . oil . I Ii ' v _nrages: i:uwenergy rosts:·· o -arrp utrom1 : " 
~ i ~ _,_ ,_ ' 
Disa~tq_11qges: Extraction hood must be posi(!~ned 

within 25 . ;~ 500 mm (10 to-=2Q:in.) of- the ·source;; high 
backgrouf ; Q~ce~tr~tion of eldin~ fume:not . . _Prt.:-1r.~;J by 
I~,~I ~~!ust.:ve.ntilahon syst_tn an{ gaseo\is conta~pts 
left• m,·filtrated air. ~ ,• · · 

' __,.-· •. t • " ' ' • 

Caseij. Wall-moumedt'1exi_~/f!t.Mre extra~tors onnect-
ed ,to th8",-ceny·a§f~1:.-w.tin=<1fr ::Olscharge(l outside the 
building (FtgureTfJ.-- --- =- ..___ 

Adwmrages: .Effici nt. r.emp'(al of ,pollutants f om th~. 
• I ' ~ .' f \ d. 1 '\ , \~ \ I • • \t• \ J • ~"'\ 1 , , 

brratpmg .~9n~ 1° f w~1 .Jf-ti , :1~ .: ,., ,. · • 1i;11 . . 

Disadvantag~· \ ~J. r'\~~~i<;>,J,l,, ; hq~ ~.\Jst ·t?e pos1ttoned 
within 250 and 500 mm (10 and 20 in.) 6f the source; there 
are drafts and low-temperature zones in the working an:a 
due to infiltration; air pollution problem is not solved . 

Case 5. Local ventilation system with wall-i'nounted 
flexible fume extractors connected to central fan '>iAtb Jilter 
and air di _chfl.rgt:;: P!'{$_fr.ie ··~t}le-:huilding:c~~~if_ with 
general · ~'pply a __ ex~a.~s~ ~stems. Air. exh~usl.Cdj 1~y 
general I ventilation systet't is cleaned bef9re d1scha,:ge,d 
outside the ~!lil.ding_~ig~re 12). ;r~, ; 

Adv°(z1ita$~-;-Efflcient-.Iemoa- f pgilu~ts (ro'* the 
brea~hingzone·ofwelders. Contaminant control and corifort 
conditions). in the occupied zon~! -no air J~ollution;~·· w 
energy cos~ . ~ . -;>;,.- :I 

Disadva)itages: EX.tractor boo& musi be ! P.O lt oj
1

~ed 
l ,• •t't. '-' • 

within 250' arui. 500 mm ~10 aruj 20 i$1.) oft e soU. ce;"Iiigh 
irlitial Cos : ·- " ~~ *. · ~. 

• . .. ...... - .. ..., :.L 

·Case '6-1..o.ca.L.vf!UJj LtiiIJJJr.JiJt fJm . ..2Jib-1!!12..i?..i.J! fi.1me 
extract or ~ii ii.=o'iii adf'=ftlter. ~tfl1~im~dtt~nlf~iiiifi]Jt.e,(I 
flf.:fible f~f: extmR!Rr!.• 'lf..~rm,e1q ri«.1 tqr ~~fU[!l f~11 1'!~~~- ~ 
filM-,wid. qi_r ~is~ha1.1;~ .. el!!~ ·~1h.~~~11il~({ ~/\f pmbilwd 1Viih' 
&~neral, supply): a~ff." ~h~us!,, fYt'{~'ii.~ 11/!{r. ·;,rp:hausted by 
general ventilation ;~ste{lf\ , is ,cleq]!e«, !J.eJW!~~ discharging 
outside the building (Figure 13). 



Advantages: Efficient removal.of-pollutants from the 
breathing zon·e of welders; contaminant control and comfort 
conditions in the occupied:1wne; 1no';ailr pollution; reduced 
energy· odsts ,fop general •Ventilation system du~ to using 
mobile fumei~tractors at· temporary working places· .. 

Disadvantages: Extractor hood must ,be positioned; 
wilhin 250 and, 500 tlllll'•l(.W and•'20d1'11.:) ofL8our.ce;')high 
initial cost~.;: .:L0iH::H:' brrn '..JJB111':1" >cm :"' ·)11.·r:: 

:~ 11' 1.nibL 1:. ii b~ ic12ii1- "i Ji·m q11. 
SUMMARY Gfllil1' -~· ..; J :d! 

1i ':).7? <. I l ' .. 
Welding processes emitt•fumes and gases 1dangerou.s to 

the welders. Efficient ventilation systems; not··orr1'y. oer6ate a 
1 ~iioc:J\ ~ _:.~H1 

, 'llil1 •,, 'JiErh 

luHu~+rn.' . r:-1 
~i\1 r o~' :if <':w,h 

_.)rt ·~JJ eub 
~-.: r 1o tL _,1r~ 

·' ' TC '30fl:\ '}!iillt~ ;1r{ ·;fl fll GliJ.1.' 

.noilu: :'l'. 1iL ·· 1 : 

ririi m<1
1

2 ~inc· ;11 l!« ril :n ·z ){( 1;,nd•,1;.._h . ,? .. . 1. ,,.. 1\ . ll rigure _enera supp y a11 ""'· pus1 S)'Stem.,, a -
mounted fume extrat fo'-f.11wirfi 'h ]tlter'='anli air 
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~. " fr If 1. 3. : \ .1~ ' I ' I (-,~ ~li). 1; l' •\ ' " >'.'l i ·1 «n i."'" '-; .; ~ ' I . J;;t [i\ J(1.2ure veneT:(1 . S1.4py, y atta ·exriul1'St sys.i:ms, ""u- ,_ 
•\'\".' I :J ,•, 1<\ t l\\,•'\ ;,!\\\Jl /Yi' f\ ,\\ "I.'.'\-' ' • ' ·"n·, jift · • d ' . ._ . mo .. mea ume extra ... ·tors -wt a 1 er ·an ai, 
(\ ' \ . ' 
• . ·•' ''. ll\, ''\'f_(;Jitth'art~':'dtirsid'e-' ihe ·bul'lding. mobile'jimle, 

':.!_ I' ' ' II\" ; i,\\) ex'ird°8to"f ' 'Jitn a bu'Nfi.i'tfjift'/tr:-l>"ii.·, ' l;o<: ' · ~', 
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pleasant and healthy working environment but also reduce 
energy costs and increase productivit:>;~ , 

General ventilation andf;or :free-hanging fil!yring units, 
when used separately, do npt reduce, t~y co11;cent~!1ti8n of 
fumes, in the operator's breathing ZQ9,e..:J~y, best results S~n 
be achieved by using bQ;t!t .. local , an;d: 1ge,11,e}'al venti)~.ti,on 

system~. The,choice, pf a local v~n~~l~ti9.11 SY:~~~~ ;drJ?rnds 
on method and conditions of welding, type of the ~eldil'lg 
equipment, size of the welded workpieces, and other 

factors. ·1:. ·'.'!'~ :11D~-'.'w :J--.[j .,, :, 

This: pa.per des.cribes th~f'.m~tJC0'™'1:only used .Jpcal 
exhaus~ rtl)lstems, fo.r-1 the we\di11_g, ind

0
uwy .an,d , pr9cy~des 

inforrt1a.tio~1helpft.il, i~. making~proper.J;qh,(?i.ces fw1~p~ific, 
applications. Efficient local ventilation solves fh~Iprq91em 
of high concentration of pollutants in the breathing zone of 
the welde11Jl1ilt S'aYes@p tinJ70%:pf total :enf!t;gY "._Ofit~.::;v,L 

The heating, cooling, and electrical energy consumption 
of- th~;gen~al ventil@ti~{l system depen,d,~ otll its, opera,,ting 
mo®sJianld tl)!"thod ,of !lir supply. Jn rn'i'll! ~,~\)11 c;_Af@~, 

VA V systems and air distribution with thern:_ml stra~ific~tion 
provid"~mGte~possi:bili ties for energy.::-co.ru;ervati:Qn .. __ .. 
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