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Introduction

Chip and dust exhaust systems are installed in most wood processing
industries and many wood workshops for environmantal protection. Moreover,
they are indispensable for trouble-free operation of wood working machines.
Plants without chip and dust exhaust systems are susceptible to frequent
maohine down-time , consequently the machining quality is inadequate and the
machine longevity shortened. Thus, more and more official regulations are
prepared to guarantee good working conditians in the wood industry but
the many national specifications are not yet harmonized. Therefore it is
important to contact the relevant authorities when planning wood processing
industries and the appropriate chip and dust exhaust plants,

1« Criteria to be considered when plannin‘ exhaust plants:

= Dust concentrations;

= Dust fires and dust explosions}

= Air pollutionj

- Noise pollutionj

~ Fuel wood and dust firing;

- Noxious dust from tropical hardwoods.

2e Plannig‘ and caloulating an exhaust system:

The following items are subjeot to clarification whemn projecting
wood industries,

2.1 Type and number of machines to be hooked up to the exhaust system;
- which machine will operate from time to time sinultaneously or
will operate together because of the production flow (simultaneity
factor) ?

- which regulations regarding air volume and exhaust speed have to
be considered ?

= are there any machines where direct exhaust cammot be applied ?

2.2 Kind and volume of chip and dust material to be exhausted, derived
from wood, laoquer, plastios, etc. and where it is generated,
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Which of these materials has to be collec*ed separately and may
not enter the main plant ? Are there any wood splinters ormarse ohips
to be conveyed ? (size and quantity). J

2.} Looation, size and type of ohip/dust storage bunker or silo:
What is the distance between the machine shop and the silo (floor plan,
side elevation if necessary ) ? Which materials have to be stored
spearately (e.g. plastics or wood dust ) ?
Dimensions of existing or planned silo.
Will the material be conveyed directly to the storage station or is an
intermediate exhaust station needed for oonstructional or economic reasons ?

That a certain chip bin pressure not be exceeded (e.g. if an automatic
firing system is not available); Type of silo (concrete, steel or other
oonstruction).

2.4 How can ohips and dust particles be separated from the oarrying air ?
2.5 Should individual central or machine group exhaust systems be applied ?

2.6 Regulations have to be considered in addition to standard specifications,

Projecting and layout of the exhaust system

Plamming will prooeed when all these items are olarified. Here one has to refer
to the importanoce of the "simultaneity factor™ necessary for calculating the

total amount of air for a suf:icient chip and dusi exhaust and satisfactory
operation of a plant with a well planned produotion flow. This factor
indicates which machines in relation to the total number of installed machines
should be connected to a ogxtral exhaust system or should be considered

for a maohine group exhaust system. Type and number as well as capacity of
the fans, their power requirement and also the size of the dust exhaust plant
is oaloulated on the' hasis of these factors.

In most cases machine group exhaust is the better solution and
machines which run within a group carmot often be hooked up to an individual
exhaust system. Vhen planning machine group exhaust one should oombine
all those maohines which run simultaneously acoording to the operation sequences.

(piotures 1,2)

Unless otherwise specified by the machine manufacturer, the air speed !
at the tooling is 22 to 30 m/sec toguarantee a suffioient chip and dust exhaust.
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In order to reduce the air speed required, the risk of operating

failures and also the power requirement (energy saving) it is essential

that the exhaust hoods are properly designed.

The chip flow trajectory
should follow nearly parallel tc the walls of the hood,

An optimum

design of an exhaust hood can only be achieved after the machine has

been observed in operation.

If this requirement cannot be fulfilled for
technical reasons an increased air speed has to be applied.

Vachinet Technical Data exhaust hood airspeed air volumn layout Notec
duct diameter m/a) my/h drawing
Surfacer/Thicknesser
Working width 6310 mm 140 24 1340 drawing
up to 810 160 24 1730
Sizing circulur saw 120 22-24 910/ 95 drawi Subfloor exhaust, handhole
140 1230/1380 rawing + min. exhaust hood diameter
overhead exhaust total 100 @
Jpinile moulder 120 24 995 drawing bottom exhaust in addition
120 ¢
Frame raw
up te 60O trough 200 26-28 2950/3?90 with grillcover only, hand
800 trough 220 26-28 1560/13840 hole
drum sandier machine airspeed acoording to
work:ng width 300 24 6100 layout manufacturers' advioe
Four side moulder working width
4 ~ 8 heads =170 mm -~ 25 mm
Bottcx (‘iruing) 120 140
Funce side 120 120
Moulding 120 120 Addition of maochine follow panufacturers? advice
Nearside 120 120 - 26 individual layout
Top 120 140 oapacities
Bottom (univercal) 120 140

Exhaust hood duot conneotion diameter for different machines

-

For optimum rating of the exhaust fans the volume of air required
and the overall pressure difference has to be determined;

i.e. the resistance

caused by friotion in hoods, duots, elbows, branches, filters or centrifugal
separators eto. The overall pressure dif'f'e-rmoe is expressed as/pt in kp/l2
or in Pa. The resistances in the case of recirculated air or at the pcint of
air outlet (bird soreen, louvres, etc.) must also be taken into acoount. '

4 P= 31 « Pr +3Pv + Piy

(kp/m2)
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In order to keep the overall pressure difference as low as
possible the following factors must be considered during the planning

phase:

Distance between the machine exhausi point and the silo. Select the

shortest possible duct line;

Use as few bends as possible with large radii;
Select appropriate rated filter units or centrifugal separators.
Friction losses for the different duct components are
listed in tables,
The fan can then be selected on the basis of the flow rate in m3/h
or m3/sec and the overall pressure difference in APt in kp/m2 (Pa).

With these values one can calculate the power requirement on the
fm Bhaftn

Nw = A?t . v (1cH)

3600 . 102 « n :

The motor is selected according to the listed capacity range + 15 per

cent capacity reserve.

4 P, = total pressure difference - (kp/m2)
1 = length of duct line in m (sum of individual runs)
Pr = friction resistance per meter duct line
2 Pv = sum of individual resistance incl. coefficients
Pdy = dynamic pressure (kp/m2)
Nw = power requirement at the fan shaft (kW) |
v = air volume flow rate (m3/h)

= fan efficiency

4. Selection of the separation system

4.1 QOravity separator

For separation by gravity the air stream is blown into a room which
is large enough in relation to the air blown in to reduce the humidity suffi-
ciently for the material conveyed to drop down by gravity. This system P
is not appropriate for wood dust and light chips, in this case filters
have to be added.
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4.2 Centrifugal Separator (Cyclone)

Tangential in flow into a cylindrical vessel, the lower part of
which is usually funnel-shaped, cuases the air to whirl. The particles
are thrown against the cyclone wall following a downward spiral pass
to be ejected at the bottom.

The dust free air up streams through a centre duct of the cyclone.
Separation is caused as a result of exceeding the critical loading of air
on the walls., The application of centrifugal separators (cyclones) is
limited because of the low efficiency of separation, particularly with
particle sizes larger than 10 um. In wood processing the dust particle size
is 20 per cent and more. Even if the separation efficiency is 90 per cent
or possibly higher, these separators still do not satisfy up to date
requirements. Centrifugal separators are appropriate only for the
separation of coarse or wet saw dust of sawmills., However, centrifugal
separators (cyclones) are often used as pre-separators in commection with

additional, down-stream filtering.

4.3 Filter Separator

The efficiency of filter separators is 99.9 per cent depending upon
the selection of the filter materials. Gauze and needle felt are used
for wood dust filtering. The filter hoses have to be cleaned either manually
or require maintenance by mechanical or pneumatic shaking. The filter
resistance for dust exhaust plants is about 60 kp/m2 vhen appropriately
rated and can rise up to 100 kp/m2 during operation,so have in mind

filter cleaning is essential.

4.4 We. Separator (Water Wash Deduster)

These units are used in wood working exclusively in lacquer sanding
sections. Seweral different washing systems are used but they are always
based on the principle of intensive mixing of the dustladen air and
the flowing or sprayed water. The lacquer dust separation efficiency is
about 99 per cent. The disposal of the dust sludge sometimes presemts
considerable problems, especially if local regulations specify its transport
to special dumps. Figure 4 shows the application ranges of the varisus
separation systems in relation to particle sizes. The value raoges

are guidelines for a first selection only.
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The decision for selecting the appropriate separation system
would in most cases probably be in favour of the filter dust. With regard
te air ciroculation they are most efficient. As already mentioned
the selection & filter materials is dependent on the material being
processed, local regulations and the work place requirements. The filter
load rate is fixed at 80 m3/h per m2 filter area for fine dust whemn
air purifying requirements are high and 180 m3/h filter area for coarse chip
material.

The following filter arrangements can be recommended: the
optimum solution of filter arrangements is on the top of the ohip bin
with direot air in—flow. During the cleaning operation gravity causes
the filtered chips to drop from the filter surface into the bin.
(Picture3,4,5)

5. PFire and eaplosion security

A proper selected and well established ohip and dust exhaust system
reduces the fire risk in silos or offer ohip storage areas. A fire is
often oaused through sparks with' circular saw blades jamming with wood waste.
Safety precautions have to be oonsidered in the planning stage. Chip bins are
a separate section with special fire risk protection and should be
erected in a safety distance from the factory. BEven steel chip birs have to
be off the buildings (about 10 m) as they emit heat in case of fire and
oan easily deform and even hang over on to neighbouring buildings., Exhausted
dust should be stored separately.

Bridge formation is oaused when chips are stored in silos for a
long time., This tendency can be avoided by tapering the silo at the
bottom and making it smoothswalled. Silos should be equipped with pressure
relief areas such as doors, covers, flaps or other surfaces which open
in case of exploaion without oreating a hazard. There are statutory
regulations governing their size. This arrangement reduces pressure
increase in the case of dust gas explosion. Doors must be fire-resistant
and openings in the fire wall must be equipped with fire protection flaps.
Moreover, there are various alarm systems which can release a sprinkler

system in case of spark or smcke formaticn., Suction as well as delivery
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pipes have to be of nun-combustible material with smooth inner wall surfaces.
The minimum air velocity in the duct lines should not be below 20 m/sec

to prevent dust and chip deposiis. A minimum distance of 0.10 m must be
maintained between wooden components and duct lines which would get very

hot in the case of a fire. Cyclone outlets, chimey openings have to te

at least 10 m away to prevent sparks from the chimney creating a hazard.

If necessary, cyclones must be equipped with vent bends. The entire heat
system has to be earthed sothat static loads caused by particle friction on

the duct walls and against each other are eliminated.

6. Considerations on economy of operation

The economic evaluation of chip/dust exhaust plants depends on the
type of factory to be equipped with exhaust system, the equipment costs,
cost of labour for manual chip removal, etc.

6.1 Compari#n of different exhaust syst ems

6.11 Individual exhaust.

Each machine is connected to a unit with exhaust duct for hooking up
the machine. These systems are 25 to 30 per cent more expemsive than group

exhaust systems ut the advantiage is that tac canacity is adjusted to the
machine.

The operating costs of such systems are considerably less expensive
depending on the number of machines rumning simultaneously. This can
be shown by way of an example of a small woodworking shop with the
following machines:

Panel-eizing saw, spindle moulder, surface planer, thiokneeser, band
saw - the total air volume required is about 5700 m3 at a pressure
difference of 250 kp/m2.

Motor capacity 5.7 kw
Fan (open-type fanwheels) efficiency 68 per cent.

When a single fan will be used for ohip/dust exhaust on these
machines, 5.7 kw/h the same capacity will be applied for operating one
machine only, even if 0.7 kw or 1.7 kw/machine is required for
dust exhaust.




This exacple of a small machine group which could represent the
entire equipment of a small workshop can also be applied to large and
medium sized firms who install sever:! machine groups to suit thejr

production flows. The comparison can be done to any size of company.

If the fixed maximum rate of 70 per cent of the exhaust capacity
for each of these groups is used permenently, the total investment and
operating costs could be reduced hy 30 per cent as compared to the
assumption of a simultaneity factor of 100 per cent. A cost compariscn
should be made when distances between exhaust station and chip bin are
more than 50 metres.

Intermediate exhaust raenders possible to locate filters very close
to the machinery area, filtering the large volume of exhausted air and
return it to the workshop. The concentrated chip waste is f'ed by bucket
wheel sluices or other mechanical devices to a conveyor duct and requires
at this point only 10 per cemt of the air volume which is necessary to
collect the chip waste at the machine. Transportation to the distant
chip bin therefore takes place with substantial ly less air and consequenily
requires considerably less power. An advantage is the regaining warm air,
assuming that the machine shops are heated. Apart from the 50 meire distance

the comparison should also take into account a minimum air volume of 30,000 m3.

The air volume ratio for material transport should not be less
than 1 : 3 where the relative density of the dust/chip mixture is 130 kg/m3
(1 kg dust and chips to 3 kg air).
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5,12 Bxhaust for mactine gLroups

Fxample : 3 machine groups each of which s sonnected to one fan
Total capacity of 17.000 mi/h, from machine shop to chip bin 100 metres
require a motor capacity of approxs 183.5 kW.

However, the actual iransport of material by & fan with an air capacity of
4500 m}/h and total pressure difference of 300 lcp/m2 requires only & kW,
This produces a saving of 12 kw/h in favour of intermediate extraction.

A low pressure balance is necessary when dust exhaust plants operate in
closed rooms which can be conpensated by an air recirculating system.,
Where tropical woods are machined air recirculation is not permitted
although this depends on local conditions, beoause of allergic influence
caused by these dusts. The average dust concentration in a room will not
increase by the residual dust in the recirculated air as one cculd assume

for the room air in an enclosed system.

The economy of operation considerations have to be supplemented by
the following factors: Centrifugal separator should be installed when the
chip material justifies its selection both from an investment and operating
cost point of view. Filter plants necessitate a greatsr degree of maintenance
and are subject to a higher rate of wear. The profitability of recirculating
air systems requires the consideration of realistic faots. The daily
temperature difference in European latitudes does not exceed 18°C .
Assuming temperature differences from -15 to +20° ¢ are unrealistio,
Taking into acoount a temperature difference of 18° and a total air volume
of 50.000 m3/h, the heat loss can be calculated as follows:

QL-V.}.op.At

" This value can be further reduced when not all fans operate at the

‘same time or the full day.

60 per oent of the total volume per shift equals a h-.t\ loss of

160,000 kcal/h. Heat regained through recirculated air will not inorease

- operating cosis or save investment oosts for the installation of the
‘heating system. The heat losses through heat transmission caused by emmission

from duotlines, the chip bin or filter system from where the hot air reciroulates
has to be caloulated.
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QT = k.. At

Q = ventilation heat requirement (xcal/n)

v = flow rate (m3/h)

J = specific gravity of air at 20°C (kg/m3)

o = specific heat of air (koal/kg °c)

t temperature difference (°c)

k = coefficient of heat transmission (koal/m2 n °¢)
A = area of building (m2)

Generally speaking, recirculating air systems are of interest

only in Buropean or gimilar latitudes from an economic point of view.

Utilization of ohip material in solid form.

Solutions for recyoling or disposal of the chip/dust materials oollected
in the silo is of gignificanoe in economio operation of a dust exhaust plant.,

Chip removal from the bin, when manually operated, is time consuming
and extremely unpleasant because of the amount of dust generated. Automatic
systems can be applied to facilitate discharging.

A valuable solid fuel material can be obtained by briquetting the
chip and dust material. Chip in briquette form can also be used for further
recyoling operations, viz: pulp and paper. Wood ohip briquettes are
relatively dense, up to 30 per cent more than the original wood, and therefore
possess a higher calorifio value per volume unit, Briquetting presses can

replaoce ohip bins which is of interest in arees w1th dense population in town

oentres where the installation of chip bins is not pergitted. Chip waste |
oan also be utilized in particle board manufaoture, but soreened chips are

accepted only. This is a good reason for storing chips from differemnt

production prooesses separately. (see page 11)
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8. QUESTIONNAIRE POR INSTALLING A CHIP/DUST EXHAUST SYSTEM

Customer Dealer
Order Number: Dates
Offer Number: Date:

Faotory Size:
Rumber of labourers:

1. Layout scale 1:50 or 1:100
with sectional views, top plan view,
when necessary machine looation, operation facil ities, duct lines,
bin and fan location has to be included

2. Central or machine group exhaust system

2.1 Number of machines

2.2 How many machine groups

3. Production machinery
31 Which machines will be grouped

(will operate at the same time)

3.2 Which group exhaust units (fans)
are working simultaneously.

3.3 Are there any special requirements regarding air consumption
and air speed at certain points on the machines,
Check manufacturerd advice (maintenance manual),

3+4 Are there duot swivel joints necessary on machine hoods
(e.g. on double end tenoners, edge banding maohines, automatio
oontour shapers)

3.5 On whioh machines have hoods, hood duots or connecting ducts to be
installed.
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4. Material to be exhausted:

4.1 Wood ohips, shavings,
4.2 Wood sanding dust
A.3 Mterial from particle board; percentage as ratio of other chips.
4.4 Saw dust
4.5 Plastic material dust/chips (which kind of plastics).
Is a separation and special storage necessary ?
4.6 Coarseparticle waste amount (cbm per month)

Note: Details are needed in case of varying chip and dust waste material
or high amount of the latter on special machines or machine groups
to be exhausted.

5. Chip bin (Silo)

5.1 Brick or oonorete consiruction

5.2 Prefab-Bunker (make: )
53 Inside dimensions
Height: Width: Length: Diameter:

5.4 Is it necessary to oollect ohips and dust separately?

5.5 1In sddition to dimemsions of tube filters specified on the
attached drawing will cover more details

5.6 Prensure release space (total space, dimensions)
Have explosion oovers to be oonsidered ?

5.7 Are there any special requirements regarding the pressure of the
bin (automatic loading)

6. Separation of exhausted air and material
6.1 Tube filter system without/with vibrator
6.2 (Cyclon
i 6.3 Sponial

7. Duct installation
7.1 Interior installation
- oeiling mounted
- floor channel
- ocellar ceiling mownted
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7.2 Exterior installation

-~ cantilever self supporting
- additional supports are built in at distances more than 20 m

- mounting on building wall

8. Shifting of Ducts

841
8.2
8.3

8.4
8.5
8.6
8.7

Yo Fan
9.1
9.2

9.3
9.4

95

Mounting height of ceiling

Can ducts be mounted to ceiling girders or joists ?

Are special mounting parts viz. duct clamps, supports, sleeve joints,
hangers, necessary ?

Has the open air duct line to be supported (on rcef, wall, etc.)

Who takes care for supplying fixings ?

Should cantilever self supports (up to 20 m) be delivered ?

Is a roof break through necessary and has it tc be 3'e't.ightened

after duot mounting ?

Whe delivers the base suppert or wall support for the fans ?
Are fans already installed (make: )

Fan capacity:

Supply details

Is thermisto safety (cold conductcheck ) for motors required ?
Details 6n electric power:

Voltage: Cyoles:

Should fans be installed outside the building ? Who will prepare
the rocfing ?

10, MNounting of the exhaust system
10.1 Are soaffoldings, cranes and equipment for both indoor and

cutdoor mountings of cyclones, duct lines, eto. available ?

10,2 Who will pay ocsts for scaffolding, crane and other auxillary material

and equipment ?

10.3 Is alternating ourrent (AC) voltage 220 or three phase current (DC)

voltage 380 and a sufficient number of sockets for power tools
anilablg ?

10.4 How many helpers are available tc assist the fitters ?
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11, (Qeneral conditions
11.1 1Is a detailed offer requested ? (Additional deliveries caused
by changes or replanning will be calculated separately)
Mounting costs are calculated on an hourly rate according to
national regulations of the manufacturer,
11.2 Is an offer requested on the basis of:
- fixed price
- without/with mounting costs
11.3 If an existing machine should be used in addition it has to be
clarified who will be responsible for demounting and which
parts will be re-used;
12. Details on machines to be connected to the exhaust system
- - o . B Mj‘
Nr, Make | Machine TypPe |Maufact. |
) | |
; | |
5 ) } I N
- - 4 - — .
‘ | |
; : - " 7 o
e o]
6 5 L L
9 | ‘
8 | N
9 | L
lo o R N
1) .
T e —— < - 1
2 -
13
i _ - . 1 e 1 4
B ] ]
15 : | o
16 ! .
17 - S R B
1 b o |
2o | I S
20 | i ]
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For special machines viz: automatic sanders, multi-unit machining

systems, as well as machines of foreign make, exhaust layouts and literaturs
have to be included.

When stating the order it is necessary to include scaled drawings for
exhaust hood connections.

Duct branches:

Nr. f‘i‘mb;ﬂ Branch type
EET —=— 0 @
] I;i ] —— ¢ @
_. Ivz__._*-G* ] —<T— .¢ @
v = b O
vir ]
K B e ®
x: T _C') @
.__XII —4— _6 @
X111
X1V
XV Standard length 1000 m
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9. SUPPLEMENT TO THE LAYOUT WITH FIXED DATA FOR_THE PROJECT PLAN,

Obligatory data necessary for settirng up of project.

Offer Order

Customer

Dealer

1e

3.
4.
5e

| 6.

Customers layout or drawing as

drafted on the reverse page.

Drawing has to include feed directicn

of maciines

Location of chip bin (silo)

2.1
2.2

2.3

Distance from workshop
Height

Inside dimensions

Type of chip bin (silo)
Storage height
How to separate exhausted a.. and chips

By:

5.1 Cyclone filter within the
workshop area

502 Tube filter set within the
workshop area

5.} Variety filter within the
chip bin

5.4 Circlone separator on top of
bin

5.5 Vent chutes in the bin or
other means

N e e e N S N e e e o

Pactory (workshop) size

6.1

How many labourers are employed

return air into the workshop

saving heating costs, pressurc
balance

Loss of air plown into the open
air, need of high heating costsg
uplift pressure

6.2 How many labourers are in the machining department

Average man rate:

Mexinum man rate:

How to bed the exhaust duots:

T.1
T.2
7.3
7.4

Below floor level
In the cellar
Below workshop ceiling

On floor level or other arrangements
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8. Are therc any machines runring permanently at the same time ?
8.1 Wwhich machines

8.2 Never

9+ 1Is an individual group or complete central exhaust system requesied ?
Group- or central exhaust systems are lower priced (20 - 20 4 lower than
individual exhaust systems but basic operating costs for individual

machine exhaust are more convenient thus preferable to install),

Details about the machines to be connected with the exhaust system:
The listed machine number has to be identical with the number in the layout
or drawing.

| [T U Y TN . - S U S ——
] (Rt - Tvpre of maetine Voran Tearof .
t Do, M o waorking wadih ype mantfactuse Type Mo,
X
K
’ . o e —— . = e e a—— i s e el
R U -
| i
{ & '
Exhaust hoods can be manufactured whem all data are available,
L
L)
L}
! ,
1
[SRENTY. -




Details about branch ducts:

Bample:

D The first two diameters are sises of the main duot, the seocond twe

Branch ducts according tc layout or drawing
including designationt

Required branch types as a symbol:

& .

Vil

vill

X

X

vi

Xl

Celling
Wall

diameters are sises of the branches.
Emmple covering the necessary data of the drawing:

Il 180/100/140/120 ¥

.-:::::gé:dzna
180 120

Bunker

A

i ¢
: A5 ~— Ve
gl ;
7 p—— $vy
3 B ey /. ————
e @2m
om




If joists are below the ceiling, give detaile as to size and
height. The drawing has to include duct lines and the location of
the blower.

No offer can be prepared and no offer can be presented when
the basic data is not available.




Piot.1 :

Machine group chip exhaust
(for each group of mach

1 fan)

ines






Pict. 3 ¢ Chip silo

with filter tubes




Picte 4 : mobile dust exhaust equipment with
horisontal fan; in this case it is
used for vacuum cleaning




Picts 5 ¢ Filter exhaust (modular mystem)

with plastic bag collectors
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We regret that some of the pages in the microfiche
copy of this report may not be up to the proper
legibility standards, even though the best possible

copy was used for p'réparing the master fiche









