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Introduction 

In the aodern woodworking industry, particular attention is paid 

to t~e problea of dust and waste extraction. Sawing, squaring, planing, 

polishing aachines, etc., produce waste of various kinds, chips, 

shavings and dust, which •ust be removed both fr09 the aachf!)_e and 

from the work environment and should later be recovered, hopefully, 

for industrial or energy purposes. Today, priority ts no longer 

given to the machine which, however, should be kept clean in order to 

ensure a smooth operation and prevent damage that aay possibly involve 

delicate autcmatisms, but - reasonably enough - to aan and to the ways 

in which he may be enabled to work in an enviroment as clean and 

as healthy as possible. 

In urder to achieve this goal, one must: 

1) extract the waste fro• where it has originated; 

2) convey it through a conduct system; 

3) deposit it in a suitable place. 

These operations give rise to a suction plant and this is also the 

topic of this lecture. 

Suction plant 

A waste suction plant (or extraction system) is, basically, com-

posed of: 

1) a fan; 

2) pipelines; 

3) a aaterial collection bbt, 

as shown in figure 1. 

Its vorkillR. princ:tnl~ is basP.d on the action of the fau, which, in 

fact constitutes the core of any suction plant. A fan is a rotary 

blade machine that continuously supplies power to t1'e air passi?'i~ 

through it. The action of the fan is twofold: 

1) it sucks both air and va•te through a pipe network which is 

c:onnectild to the woodvor1tfng .. chines; 

l 
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2) It blows the •ixture (air and waste) toward the pre-established 

point of collection; this action is also performed through a pipe 

(figure 2). 

Filter set with bag for 
collecting waste 

Ductwork 

Fla. 1 

Centrifugal fan 
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Fig. 2: Centrifugal fan 
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This is simply a schematic outline, our starting point for an 

examination of the type of ~uction plant which should actually 

be adopted, also in view of aodern aeromechanical technology. 

A correct choice must be based on tile sise of the factory in 

which the suction plant is to be installed and on the nmber 

and ty:>e of woodworking aacMnes. Thus, if the size of the 

factory premises is rather liaited with staple, unautomated 

equipment and without on-line machining requirements, small 

standard units can be installed - either fixed or trailer-mounted -

possibly connecting thea to each of the machines operatinr. in 

accordance with one's specific requirements. Normally, this 

occurs when the machines installed exceed the nuaher of workers 

employed for processing and operate with a low degree of con­

temporaneity. 

These standard units come packed in assembly cases which include 

the fan and the filter, and are connected to the relevant machineG 

by means of flexible plastic pipes (see figures 3 and 4). 

If, on the other hand, the business is of an industrial type, 

hence characterized by scheduled on-line procecsing operations 

with a considerable nmber of machines, including automatic ones, 

and with a high degree of operating contemporaneity, then a centra­

lized system must be designed, capable of connecting each of 

the machines to th~ waste collection arPa via a suitable pipe net­

work. Figure 5 shows the layout of an industrial plant. 

Each machine is normally equipped with one or more suction 

aoutha. The size of the latter !s calculated as a function of the 

amount of air normally required in order to ensure the effective 

intake of the waste .. terial produced. 

--, 
I 
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Since each -.chine is to be connected to the pipe network of 

the auction plant, it follows that the fan aust be capable of 

sucking in an aaomt of air equal to the sma of the quantities spe­

cif ied for each of the aachines. The air, which thus becONeB the 

vehicle for conveying the waste material,. 11USt run across the 

whole suction network at a given speed in order to prevent the 

chips,. shavings and dust fro• settling along the conduits and to •b 

sure they rea<"h ;"te collection pan regularly. In order to do this,. 

the electric aotor driving the fan aust have suff iciant power to win 

the resistance offered by the air and v-te •inure present in the 

network. 

We h&ve thus established that a suction plant aust have a 

quantity of air (expressE.d as cubic aeters/hour),. a force to tram­

port the waste (expre....sed as ailliaeter of a water colmn) and a 

given power (expressed in Horsepower). The choice of one fan rather 

than another is,. therefore, crucial alao for Uaiting energy c011A91P­

tion (electric power). We are not concerned here to discussing the 

planning of a suction system in any detail; thus, the foraula for 

obtaining the power of an electric aotor of a centrifugal fan is 

given aerely as an indication. Jtnowing the rate of flow (al/sec.), 

the total head (Ht as ~ cf a water col...i) and the efficiency of 

the selected fan (..., ) , said power shall be eqtressed through the for-

aula: 
RP • a 3/aec. x Ht 

75 x "t 

The efficiency 0£ a fan is :laportant beca~ae the gTeater its eff i-

ciency the less power is required. 

Each fan baa a specific "identity card" expru•ed through a 

characteristic cane which is a function of the various relevant 

par ... tera: efficiency appears to be .. tisfactory ODly for a 

Uaited portion of it. 

Figure 6 show the characteristic curv• of tvo ''hip efficimcy" 

f••; curve A relate• to wing-blade faa, while cane I relates to a 

straigt.t blad.! fan. The peak efficiency HCtor• are abom in the 
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shaded area and fan perforaance should be selected in this area only. 

Due to their very features, these types of fans must be installed 

on systems in which a filter is fitted before the fan; naaely, the 

waste does not pass through the system becalli:P. the iapact with foreign 

bodies could damage it and, in the long run, the fan wheel could go 

off balance - just as the whee:s of .1 motor car can be off balance. 

Figure 7 gives a sc~tic view lilf a system of this type, w.ere a 

separator is placed between the waste-2enerating machine and the fan. 

Hence the f?~ operates only with clean air. 

Figure 8, on the other hand, relates to a system where the filter 

is plac~d after the fan. Here the waste runs through the fan because 

the latter is placed between the machine and the collection pan. Due 

to the strength of the fan wheel and of the fan itself, this type of 

plant requires a "conveying" fan fitted with suitably thick rddial 

blades. The handicap of these fans is their low efficiency and the 

fact that they require high-power motors; thus, in order to reach 

similar perfo~ance levels, they need a r.reater amount of electric 

energy than che high-efficiency ones de~cribed hereabove. A 

schematic view of a "radial blade" conveying fan is shown in figures 

9 and 10. 

With very few exceptions, mrnufacturers in the wood-processing sec­

tor have been designing suction plants of the former type for many years. 

When de8igning a suction plant, it is very illportant to identify 

the best possible route for the pipe network. It should be the most 

economic in terms of power and, therefore, as aerodynamic as possible, 

whilst being compatible with the P,tructure of the factory. 'ftlis is 

why any new plan for a woodworking industry should take this illportant 

detail .i.nto account, avoiding exceedingly long and winding pipe ins­

tallations and, if possible, positioning the collection bin at the 

very centre of the suction system. 

l 
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Fig. ~: Radial blade 

Fig. 10: Radial blade 
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A plant, such as the one shown in figure 11, entails higher 

operating costs than the one shown in figure U, due to tile longer 

distance between the waste collection area and smae aachines. 

Through a schematic outline of its .. in coaponents, the way 

in which a suction plant is coaposed is nov exaained. Starting 

froa th~ .achines, the coaponents are as follows (Pee also f tgure 

ll): 

1) aacdne coupling or suction inlet; 

2) "Vertical connection pipe; 

3) ainor horizontal branches; 

4) .. tn header; 

5) waste pan; 

6) centrifugal fan. 

All these el•ents ar2 hantonic parts of a vell-bal.aac:ecl unit de­

signed to ensure effective suction oo different aachines bavlng, fur­

thermore, different req.airments. The actual plan of a llediaa-sized 

industry is shown in figure 14; it is worth conddertng in ame detail 

so H to identify the above-mentioned1caaponent£ as well c.s other 

eleaents which, altogether, define the project as a whole. 

A centralized systE• can be subdivided into subsystf!llS through 

the adoption of 8UCt:lon and filtering substations. Mor.ally, this 

occurs when, follaving the development of the ca11pany, the systa 

requires enlarging and when such development had not been foreaeen 

in the designing stage. 

Soae groupa of uchines shall, then, lead to a given aubetatioa 

where the vaate is gathered and hence sucked in by the centralized 

system (figure 15). 

The actvanuge is obvious. If the sya.:.:.• is 6uc capeble of 

sucking in the wute of aachines A, B, C, D, E which, for instance, 

jointly require 10.000 alfh, it is able, however to take 1n u auch as 

1,500 alfh - i.e. the mount required for carrying the -tertal df.8-

charged by the sW.tation. 
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All the 10.000 ml/h of air needed shall be treated by the sub­

station. Obviously, the latter shall hav~ to be equipped with a 

controlled exhaust or discharge systea. A single plant can also 

include a nuaber of substations (see figure 16). 

In the overall appraisal of a suction plant, if one takes the 

machine and its intakes as the starting point, one cmnes a~ross se­

veral important components. 

Suction hoods or intakes 

Advanced wood-processing aachines are usually equipped with 

intakes. Tte latter are not always designed correctly, from an 

aerodynamic point of view; in this case, they should be modified 

so as to achieve the best possible results. 

Pipes 

The machine is connected to the system through a rigid coupling 

unless it is provided with .,bile parts, in which case the connec­

tion is to be made through a flexible pipe. The latter should 

be made of abrasion-resistant material, especially for some types 

of machines, :ln order to prevent daEge of saae. Pipes 

should be ude of galvanized sheet iron and lheir di•eter shall 

depend on the requiraents of the aachine: by way of exaaple, refer 

to the table which expresses the dia11eter of the pipe for connectio~ 

to the machine through the rate of flow (cubie meter per hour) 

corresponding to a speed of 25 m/sec. The data concerning reeo11111ended 

thickness are supplied by the dat8 in figure 17. 
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Waste collecting silo 
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Sub-station 

Pig. 16: Plant th several aub-~t~tions 
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As the various ainor branches aeet in the aain header, the 

latter must grow in diaaeter so as to enable the air sucked in 

to flov in growing quantities, while keeping a virtually constant 

s:-~d: the cross-sect!on area of the header at a given point 

must at least be equal to the Stm of the cross section areas 

of tb.e pipes reaching the header before such point. For example: 

where tvo pipes each having a di81leter of 200 llllll (hence each with 

a cross-section area of 31.416 .. 2) meet, the header shall have 

a diameter of 2Rl .. (cross-section area 62.902 lllll2). 

Bend pipes 

Bend pi~ shall be mad~ of galvar.ized sheet steel and shall 

be thicker than the straight pipes having the same diameter because 

they are subject to severer wear due to the living force of the waste 

material: by hitting the wall of the elbow, the chips etc. cause 

considerable abrasion. 

Branches 

Branches are connections between pipes having equal or different 

diaaeter~, which meet in a single header (see figure 18). They 

should be made in such a way so as to enable the air to run freely 

across th2m without being obstructed either by obstacles or by 

narrow necks. 'lberefore, they should be aerodynamic in shape. 

Loeb 

Locks are cutoff devices which are designed to disconnect one 

or mre aachines from the systea if the machine is out of usP. or 

teaporarily out of order for maintenance. 

Filter separators 

Whatever the waste-conveying aystea chosen for carrying the 

•ter:Ul from where i~ has originated tc the chip pan, one ... t 
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Fig. 18: Three-way connector 

separate the waste from the air before stocking. Thus, once the air 

has fulfilled its function as a waste-conveying vehicle, it aust 

be separated from the waste itself. There are two standard systeas 

for doing t.hisJ cyclones and filters. 

A cyclone is a gravity separator which, due to its conical/ cy­

lindrical shape, reduces the speed or the aaterial contained in the 

conveying air as a result of the friction they undergo when penetra­

ting the apparatus tangentially (cyclone). The air :!.s led out thrOUlh 

the top while the waste which, coapared to the air, is heavier, settles 

on the bottca. Cyclones vary in perforaance. They should be selected 

on the basis of Che specific nature of tt.~ waste (powdery, fine 

coarse, moist) and of its volWlle weight (see figure 19). 



r •\ 

- 25 -

Air exit 

Matierals' entry 

aatertala' exit 

Fig. 19: separating cyclone 



I 
I - 26 -

A filaer is a systea supplied vitb an intemediate elaent designed 

to stop the waste while lettiDK the air through. The type noraally 

adopted in the voadvorlting industry is caaposed of a large metal housing 

containinR a nmlher of cloth sleeYes (cotton, f18J[-wool, polyester.. 

nylon, etc.) each characterized by a different degree of µervioUfilless 

to air and filtering efficiency. 

It is very :laportant to keep these elements clean In order to 

ensure constant efficiency of the filter. 

There are tvo •thods generally adopted for doing this: mecha­

nical shaking and coapreseed air counter-current. The tvo 11ethods 

are shown in figures 20 and 21 respectively. The choice bebleen the 

two syst•s depends on the nature of the wste. 

Silo 

Silos are the actual containers of the waste produced by the 

machines and conveyed by the suc~ion plant. Their size should be 

calculated on the basis of the aaomt of waste produced. They -y 

be constructed of bricltworlt, reinforced concrete or steel. For 

many years indu£tries have been using aostly steel-taade prefabrica­

ted and section!Jl silos, becausr it is possible to aove th•, if 

necessary,and to alter their capacity fy fitting one or two sectors 

or ~ings. 

Silos .ay be equipped vith autaaatic eztractors or sillply vith 

openings for discharging the .. ate directly through gravity (see 

figures 22 and 23). The extractor-equipped verrion is adopted when 

the wste aust be utilized :la order to obtain h•t energy or when it 

must be •de coapact, through special -chines, so aa to reduce 

the cost of transport. 



I 
- 27 -

r 
I . -

11 
I i I I I ~ I,~ I) I. ' ~· 

~I 
,. I\ ' I 

\1 
I \IJ 

'I t 
• . \ 

I ' 
\· . 

~I 
~, 

,j \ 

;~~ J J l\IJ 
I\ I\ 

' ·' J IJ !) • l J 

'· \ ~ \ \ I I . ~I 
\ 

. w . 
T l I l 

I . 
/' I 

I ~ ,I ,, 
\.1 I') \ j ~· 

./ \ Ii \ I• \ 

I,; ' ' 
,_ 

l;il 
II \, II. \ J I . IJ 

~ 
.J 

.I . I\ .1 

\ J ll .I. I) \ . ., ' \ IJ ,, 
q; ! \ 1\1 I l \ II \ 
.I I \ ... , I . . I i 

~,·~ I ") 1 - ~·1/1~1 /j 

/ 
I l 1 

I 
\ 

\ i.) \ 
. 

\ •, ) ) \ 

'-.:.,..,,.1• ~ I ~ ' .... --

Mechanical vibrator 

I I 

--·+·----' -I I 

Fig. 20: Filter with mechanical vibrator 



I 

Pig. 21: 

- 28 -
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The silo of any modem plant: 1.a. t:llerefore, made up of t:hrec aain 

parts: 

1) the filter; 

2) t:he container; 

3) the automatic extract:or. 

There are, however, ot:her taport:ant: fit:t:illgs. such as: explosion-proof 

doors, sprinkler syst:ea, lnspect:ioa doors., st:airvays, platforas, 

level indicators, etc. Cylincler-shaped silos are preierable in order 

to reduce frict:ion, whereas polygoaal or sq•re structures enhance 

it. 

Extractors 

There are a n .. ber of different: ..,.tels available on the ma~ket, 

each having specific features. Ro~ly, each ext:ractor is equipped 

with aecbanical unit:& designecl to perform t:he relevant operation (cochleas, 

chains, leaf springs or any coabfnatioll t:bereof). Figures 24, 25 

and 26 sho1i1 extractors. All aoclels perform well enough. 

There is ooly one aodel which does llOt: aake use of the above 

mechanisas for extraction of 1Mst:e. Tbia aodel is characterized by 

the rotative, power-driven aotion of t:he floor itself of the storage 

depot, and it deserves particular at:t:eat:lon e.pecially for the aspects 

connected with energy savings: t:h:l.a ~ 1te of interest to_ those 

countries where the cost of t:radiUaaal faela has reached extremely 

hiRh lewls. The possibility ws aeniomd earlier of recnering waste 

because it supplies good fuel; t:herefore, tm problm of fire preven­

tion in the silos aust also be d•lt: "If.th •iDce the latt:er is a reservoir 

of solid fuel (see figure 27) • 
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Fq. 24: automatic extractor 
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Fig. 2S: autcmatic extractor 
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Fig. 26: Automatt.c extractor 
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na. 27: Allt.-t:lc ..tractor (Baldacci) 
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Silos are oormlly provided vith pipes that are able to tmtin­

guish, through rain, •nual or automatic systems, any fire vhich •y 

develop inside thea. One systea, hoveYer, is capable of actually 

preventing firP. itself. This syat• is supplied with spark or 

flaae detectors, sensitive to infrared rays, which send an hpulae 

to a sprinkler systea working vith water or some other fire-extingui­

shing product: the system extinguishes the spark. or fla11e in the 

-1n beader, before they reach the silo. One example of installation 

of the systea is shown in figure 28. 

There are llBDY other things vhf.ch need to be described and may 

of the ones dealt with here should be esaained in greater detail. 



1. Collecting bins 
2. Suction plant 
'3, ~·!oochto~lf~ macb.in•• 
4. Tube ••ction with epa?;k det•ctit)8

7
devic• 

S. Bxt1Daubh$.nl devic• ~with 6 and- > 
6, Electric valve 
7, Sp~ayizag nozzle 
8. Hydraulic device 
9. Stabilized feedftr far apark detactar 

10. Alarm (audio- Qr visual) 
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Fig. 26: Plan of an installation with one or more spark detector(s) with 
automatic extinguish£rs. 

-@ 

' w .... 

_j 




	0017A01
	0017A02
	0017A03
	0017A04
	0017A05
	0017A06
	0017A07
	0017A08
	0017A09
	0017A10
	0017A11
	0017A12
	0017A13
	0017A14
	0017B01
	0017B02
	0017B03
	0017B04
	0017B05
	0017B06
	0017B07
	0017B08
	0017B09
	0017B10
	0017B11
	0017B12
	0017B13
	0017B14
	0017C01
	0017C02
	0017C03
	0017C04
	0017C05
	0017C06
	0017C07
	0017C08
	0017C09
	0017C10
	0017C11
	0017C12
	0017C13
	0017C14
	0017D01

