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Introduction

The oontinucus rationaligation up to the automated level in all

branches of the wood processing industry during the last decade has also

influenoced the developmcit of automated kiln drying of sawn timber. Modern

drying chambers with large ocapaoities as well as the requirements of the

industrial produotion lead to sutomated controls for the drying prooess,

For any investrent, the question of the amortization time and the

economy of operation of such a system is a decisive subject so that

it is sensible to oonsider conirol equipment for sawn timber drying

systems from different view points,

As oontrol systums are only part of the whole invesiment, although

an important rart, it is very difficult to prove by facts and examples

the profitableness of partial investment. In this connexion one has to

answer tha following question: VWhy are fully automatic control systems

for kiln drying of sawn +imber used at all:

1e

Reasons for installing autometio controlms.

The requirements for the final acourats moisture distribution of

kiln dried wood nes increased during tk last few years. .ne example

is the quality standarda for wooden window sashees or the specifications

for cbtaining pormission in gluelam manufaoture.

inoreased utiligation of tropioal speoies where the kiln operator has
less knowlcdgo ard ~xporience of how to dry theee species;

beosuse of inoreased uen of high grade woocd, the stock of oak, for example,
has deoreased. This means that oak has to be kiln dried in a oondition above
fibre saturation point. This ir more diffioult to oontrocl than starting

the drying prooess at the stage of fibre saturationy

tkis knowledge led to the faot that the total drying ohamber ocapacity
has to bs enlarged. However, the necessary specialized persomnel is not
available to oontrol theo kiln drying operationy

the drying time will b3 reduoed by application of fully automatic controls
whereby tho drying chamber capacities available can be inoreasedj
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- the increased prioes for wood influenoed the value of the wood
oharge in the drying chamber so that it finally beoame impossible
to run kiln equipment without supervision of specialized personnel,

or without controls to operate kilns at night and weekends.,

The different reasons for automated controls of the drying prooess
led. tv the development of automatic kilns to be ad justed for any
requirement, Thus the ranre of the controls available, include simple
and semi-automatic systems for regulating temperature and climate in
the ohamter and lead to equipment whioh can be extended according to
the development of the oompany and at a later date being changed into
a fully automatio system which oontrols any function, viz: stopping

the fans at the end of the drying prooess, oontrolling the actual
heating process, eto.

These manifold reasons are simultaneously the reason for the
limited eoonomio evaluation of control systems because fully automatio
controls oost for example DM 15.000. This investment however is also
necessary for a small drying chamber whioh is about DM 20.000 on a
fixed output rate per year but also for a large drying chamber at
oosts of DM 100,000 or DN 200.000 with muoh higher output per year.

This refleots in the depreciation and interest rate values for

the invested capital. The depreciation period »f eight years is based
on f1 = 12,5 per oent.

The interest rate is fixed with T = 8 per cent and investment for
the automatio oontrols at 1a = DM 15.000. As an example we shall take
a relatively small drying system (approximately DM 20.000 without automatioc
control) with a capacity of about 6 m3, a drying time of about 16 days for

Sipo-Mahogany, and a yearly drying capacity of 33p days, results in an
annual amount of kiln dried lumber: VH = 124 m3.

The opposite would be an average size of drying chamber for about
DM 80,000 without automatic control and a oapacity of about 50 m}
sawn timber. Under the same conditions as afore-mentioned: SIPO specie

a drying oycle of 16 days and 33C days per year results in a oapacity
of VH 2 = 2 558 m3,
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2. Calculatlng the drying costs per cubic meter sawn !umber

Since the drying costs per m3 of kiln dried lumber are of decisive

significance, one has to compare these values in view of the depreciation

and interest rates, on the basis of § m3s

1) Depreciation costs Ia . f1 = 12:000 . 12,5 = 15,12 DM/m3
VH = 100 124 . 100

2) Interest for system 1 a ., i = 15.000 . 8 = 4.83 DM/m3
VH = 100, 2 124 . 100 . 2

On the basis of 50 m3:

1) Depreociation costs Ia . f1 - 15,000 . 12,5

- 0073 DM/M3
VH2 . 100 2 558 . 100
2) Interest Ia « i - 15,000 ., 8 = 0.23 DM/m}

VH2 . 100 . 2 2.558 . 100 . 2

This comparison dinstinctly shows the influence of the entire
system on the costs, and that an economic evaluation of control systems
for kiln driers for sawn timber, can only be made within the scope of

a oollective calculation, as indicated in the report on the financial
evaluation of heating sy ' ems

Thus this evaluation has to be based on comparisons of other fields.

In the calculation it is stated that Sipo-Mahogany starting on a Manday, the

process is completed after 16 days on Wednesday evening. The next load

would be ready on Thursday and is completed on the Saturday 16 days later.

In other words, practically every second drying charge would unnecessarily

have to run throughout the weekend if not using an automatic control

cystem to switch off the drying process. This means a saving of mnre

or less 6.500 kW - hours per year for a medium size kiln with approximately
50 m3 capacity at 18 kW input,

This applies to all kiln drying operations running more than five
days, whereby only the value savings are different.
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3. Chanpes of xiln aryers when ad justing to automatio oontrols.,

A drying ohamber was re-adjusted last year in a large industrial
plant and equipped with a fully automatic control and improved fans,
8till at the same oapacity but less KW-output, improvel guidanoce of airflow
by reversiblo operation., Net volume: 50 m3 sawn lumber

The results

- drying time reduced from 17Gh to 145hj

- saving of time plus exohanging the fans is resulting in an annual total
seving of obout 50,000 kWh per year for thie systemg

- the final roisture distribution was improved considerably
thich censequently influenoced the quality of the final produot,

Eecau~o of tho nhortening of the drying time, a higher oapaoity
of 609 r} wan cohicved; this is an increase of 25 per oent whioh improves
the profiteblenass of the entire aystem decisively, due to the lower
depreciction and interest rate cosis, etc, per cubio meter of sawn
timbor epart from the afore mentioned saving of kW power. Sinoce various
faotor: onusinz this final result, e.g. the reversible air flow, new
fans ani now auiomatioc oontrols, it is diffioult to draw oonolusions
exolvrivaly for installing the autcmatic control. However, it is
certainly not wvreng to .. ... that the change to automatic oontrol
results in irprovenent of quality, effecting in shortening the drying
tims, Cuo to thn continuous rnd accurate temperature and climate ocontrol §
the cconomio evaluation of the ocontrol system oan be shared to 25 - 30 per

cent ei it total improvement.

A ohort inveatigation by Messrs. Robert Giardi and William W, Rice,
Univarnity of a9sachumetts at Pine Plains Lumber Company on a semi-

autoratioc rni fully automatio lumberdrier showed interesting results,

Comrer~tive neasurements of the steam consumption resulted in a
signific-nit diflsrrnoe for the requirements of steam spray. While
tho meri-2tomatie drier needed 33,081 1bs of steam, representing
accoriin. to ihin mecnsurements oarried out, about 33 per ocent of all used
ener;y necez~1y {0 dry the sawn timber, the fully automatio system used
only 9.177 1b~ of ntoam for spraying, vhich can be caloulated as

about 8.6 per o~1t of the total amount of drying energy used. Due
to the cpinisn of Maers. Richard Oiardi and William W. Rice, these
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special peroentages are m:ly valid for the drying prooesses
investigated but the resulting ratio equation can be understood as
valid for other drying processes too. They also state in their
findings the consumption of steam for heating and spraying in kiln
drying of sawn timber is dependent on four faotors:

- the operator;
- the programme applied;
- amounts of wood and speoies;

'the initial and final moisture oontent of the wood, whereby points
--"1','"'3"#'.?1&; 4 cannot be influenced by the use of an automatio or semi-
automatio system, while on the other hand, the amount of steam spray
11 NOCEABArY oan be influenoced by this system, whether semi- or fully
automatic,

Specialized and qualified persormel is essential for the
supervision of manually operated drying equipment. Due to the fact
that specialized personnel is not always available, signifioant savings
oan be made by the use of fully automatio oontrol systems. These savings indicate
~ that more drying equipment has to be operated axi that more
oontrol has to be oarriex out during the night and at weekends. It can
thus be conoluded that in average 1-2 hours operation can be saved per
working day and per system.

Thus the eoonomio evaluation of oontrol systems is in faot poseible
for kiln drying eystems, apart of the profitableness of an entire
drying chamber for sawn timber. Here we do not want to dieouss the

eoonomio evaluation only but the eoonomic necessity of such a system,

Nowadays a fully automatic system oontrols the entire drying
prooees, viz: heating, drying, conditioning and cooling, based on the
prinoiple that oontrol oomes before measuring, and ad justs the necessary
temperature and atmosphere data for the drying process with respeot
to the drying level. The system controls the data hy means of nominal
and aotual values and ad justing them aooordingly at any time during the
drying process. Not even the best drying specialist oan do this. He
oan only supervise the process at specifio times and oan oontrol the
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teperature and atmospheric values manu.lly. A stacked l.anber load
ohamber amounts to DM 50.000 and even more, thus it is not necessarily
correct to consider the economio evaluation of conirol systems only.

On the contrary there is an imperative neoessiiy to equip kiln driers far
sawn timber with automatio oontrols.,

4. Conolusions:

~ The profitablenens of a control system for drying sawn timber
is signifiocantly influenced by the entire system. It oan only be evaluated,
however, according to the capacity, which the system can of oourse influence.

= It is possible to evaluate the profitableness of such a system,
a8 illustirated in the examples. This will in the future certainly be confirmed

by further measurements and research oarriel out by the industry and research
institutions,

~ Certainly no one can doubt the eoonomio necesaity of such
systeme., Raw timber is becoming more and more expensive and thig is
the reason of striving to avoid defective drying processes and to eliminate
failures in drying operations. However, due to the lack of specialized
personnel one cannot eliminate every error whioh could ooour night or day,
companies are being compelled to insta.l modern oontrol systems to their
existing drying ohambers.

The fact that in Western Europe more than 90 per cent of all new
systems delivered are equipped with fully automatic controls and control
systems, proves the validity of the mentioned hypotheses,
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