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CHAPTER 1 OVERVIEW OF THE SYSTEM AND ITS
PRINCIPLES OF OPERATION.

1.1 OVERVIEW

The THERMOVACUUM typ¥SROLL1800 E L8000 vacuum kiln principally consists of the
following elements:

DRYING ANDHERMOVACUUGELL
WOODLOADINGYSTEM

WOODBHEATING SYSTEM

WOODBCOOLING SYSTEM

COOLING SYSTEMR FANMECHANICAL SEALS
VACUUMPUMPING SYSTEM

ELECTRICAL CABINET

SAFETY SYSTEM

ECOLOGICAETEBURNER

w W W W w w w w w

WOOD-HEATING SYSTEM COOLING SYSTEM FOR FAN MECHANICAL SEALS

SAFETY SYSTEM WOOD-COOLING SYSTEM WOOD-LOADING SYSTEM

ECOLOGICAL ELECTRICAL CABINET WOOD-HEATING SYSTEM
AFTER BURNER

VACUUM PUMPING SYSTEM
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1.1.1 DRYING ANDHERMOACUUMCELL.

The cell consists of a cylinder of AISI 304 stainless steel with a fixed base, a central body and a
door through which the wooatharging car can pass.

1.1.2 WOODLOADINGSYSTEM.

This system consists of a car that slidesrdarnal rails (fixed to the stainlesgeel tank) and
external rails (removable or set in concrete as necessary). By means of a forklift truck, the
operator can load piles of wood directly onto the car and then push them into the t&ek.cap.:
INSTRUCTIONS FOR USING THE DRYER)

1.1.3 WOODHEATING SYSTEM.

The thermal energy for drying is supplied by two electrical heaters located inside the door and
the back of the dryer. The heat is transferred to the wood by theaiotirculation forced by six
fansmounted on the door and the back of the dryer.

1.1.4 WOODCOOLING SYSTEM.

The cooling system comprises a double wall around the treatment cell, in which, during the
cooling phase, the fans induces a forced circulation of cold air suched by a bottornmn bater
to cool the cell surface and thus the treated wood.

1.1.5 COOLING SYSTERMRVMECHANICAL SEALS.

The transmission shafts of the fans are equipped witlystem of mechanical seals that close the
external air input during the vacuum dryinghese mechanical sease lubricated and cooled
with a mixture of glycol50%) andvater (50%)by the cooling unit.

COOLING UNIT OF FAN
MECHANICAL SEALS
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1.1.6 VACUUMPUMPING SYSTEM.

The vacuum pumping system comprises a vacuum pump with liquidaric@pdenser, a cooling
tower, and an automatic system of water condensate unloading.

1.1.7 STEAMING SYSTEM.

The steaming system is composed from a steam generator and a nozzles freshwater pump. For
the steaming phase the user can choice the steam generator or the nozzles fresh water pump

1.1.8 ELECTRICAL CABINET.

Given the simplicity of the machine, it is clear that the control is simple and safe

It essentially consists of the regulation of the temperature of the heating air and the vacuum in
the cell.

1.1.9 SAFETY SYSTEM.

Theonly real risk during the heating of the wood to temperatures above 160°C is the risk of
combustion of the woodlue to anexternalair accidentallynput into the cell during the
ThermoVacuum process

The cause of such an event may be external to the equipment (stoppage due to a failure of the

electricity supplyand/or compressed aisupply and/or fresh water supplyor it may be caused
by the breakdown of malfunction of one or more components of the dryer.
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1.1.10 ECOLOGICAL AFTER BURNER

The ecological after burner system to reduce and/or transform the incondensable gases coming
out from our equipment ThermoVacuum in other nortating and acceptable human sense of
smell substances.

1.2 GENERAL OPERATING PRINCIPLES.

The machine can operate a¥acuum DByer or as a lermoVacuumsystem for the modification
of wood at high temperature.

1.2.1 DRYING FUNCTION.

After the loading of the wood pile onto the cart, connect the humidity probes and insert the
woodcore temperature probe in a hole done in one of the tables: now the cart can be pushed
into the dryer then the rail bridge can be removed and the door closgdguthe two small
handwheels.

When this has been done, the operator has to select the drying program on the HMI touch screen,
which depends on the type of wood, its thickness and its initial and final moisture (see Section
14), and then the drying cycle can start

The DRYING CYCLE is composed from the phases below:

1 PHASE O: Preheating to the wood core
 PHASE-8: Drying
1 PHASE 9: Cooling of the wood.

PREHEATINGDuring this phase, which can be done under partial vacuum, fans circulate the air
through the heaters and the woodpile so that the wood is heated following an incremental ramp
until the set temperature.

When the set temperature is achieved the greating timer starts.

When the preheating time finishes the PLC passes to the drying phases.

DRYING:After the preheating phase, the vacuum pump withdraws air from the cell until the

vacuum value set for the drying process is reached, while heating system (consisting of the fans
and the electrical heaters) continues to supply the wood with thermal enesgded to reach
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and maintain the required temperature: vacuum and temperature cause the evaporation of
water from the wood.

The combination of vacuum and temperature greatly stimulates the flow of water from the
centre to the surface of the wood such that the water, converted in steam, is withdrawn by the
vacuum pump and evacuated to the outside of the drying cell.

During drying, the PLC performs all necessary changes in temperature and pressure inside the
cell, depending on the wood moisture content measured by the humidity probes.

After the moisture content of the wood has reached the desired final value, the dryer passes to
the cooling phase.

COOLING:During this phase, the supply of heat is inhibited, but the fans continue to rotate so
as to even out the moisture of the various wood planks and to cool them.

At the same time, the dryer cooling fan circulates cold air inside the dryer wall to cool the inner
wall of the cell and hence the wood contained within it.

When the temperature inside the cell reaches the value programmed into the PLC, the dryer
switches offall components, waiting for the operator to open the door and unload the dry wood.

1.2.2 THERMOVACUUM FUNCTION.

The wood can be treated with the ThermoVacuum function only if his initial humidity is lower
12%.

After the loading of the wood pile onto the cart, connect the humidity probes (optional) and
insert the woodcore temperature probe in a hole done in one of the tables: now the cart can be
pushed into the dryer then the rail bridge can be removed and ther @tosed using the two
small handwheels.

When this has been done, the operator has to tbee most suitable THERMOVACUUM program
on the HMI touch screen, taking into account the type of woand its thickness and its initial
moisture, and then th& hermovacuuntycle can start.

The Thermovacuum heat treatment is cooged from thephaseselow:

1 PREHEATING®reheating to the wood core

1 PHASE B: THERMOVACUUM heat treatment

1 STEAMING: Optionalsteamingof wood after the heat treatment
1 COOLING: Cooling of the wood.

PREHEATINGDuring this phasehe vacuum pump suchs the air contained in the dryer until to
achieve the vacuum set value and tia@s circulate thédnot air throughthe woodpile so that the
wood is heatedollowing an incremental ramp untib the settemperature

When the set temeperature is achieved the greating timer starts: at the end of this terthe
PLC passes to Phase 1 loéffmoVacuum
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PHASE-BTHERMOVACUUMsfter the preheating phase, the vacuum pump withdraws air from
the cell until the target vacuum value for the drying process is reached, while heating system
continues to supply the wood with thermal energy neededréach andmaintain the set
temperature.

The combination of vacuum and temperature causes a thermochemical modification of the
woody matter, while any residual vapour and/or gas sucked out by the vacuum pump is
condensed and returned to liquid state by the effect of the condenser.

During the treatment, the PLC performs all necessary changes in temperature and pressure inside
the cell, depending on the desired end result.

After the time indicated in the program, the system automatically switches tgtd@ming phase
if set or directly to thecooling phase.

STEAMINGDuring this phase a preset quantity of steéon a preset times put in the dryer for
give to the wood more plasticityAfter the quantity of set water is reachemt the preset time
has passedhe program passes to the cooling phase.

COOLING:During this phase, the supply of heat is inhibited, but the fans continue to rotate so
as to cool all the wood. At the same time, the dryer cooling fan circulates cold air trhough the
dual wall of the dryer so as to cool the inner wall of the cell aedde the air contained within

it.

When the temperature of the dryer reaches the set value and the cooling phase time (300 min.),
the PLGwitches offall the components and the dryer can be opened and unloaded.
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CHAPTER 2 SAFETY.

2.1 DEFINITIONS.

In order toindicate important information and risks, the following signal words and symbols are
used in these operating instructions.

2.1.1 WARNING SIGN.

The warning sigﬁ is found in the safety warnings at the bottom left of the title field alongside
the signal word (DANGER, WARNING, CAUTION).

Safety notices with this warning sign indicate a risk of physical injury.
Respect safety notices in order to protect yourself against injuries that can be fatal!

Safety notices without this warning sign indicate a risk of material damage.

2.1.2 SIGNAL WORDS.

The following signal words are found in the title fields of safety notices:

DANGER
WARNING
CAUTION
ATTENTION
NOTE

w W W W W

Theyfollow a certain hierarchy and indicate (in relation to warning sign) the degree of danger
and/or the nature of the alert.

See the explanations below:

ﬁ DANGER

Risk of physical injury.
Indication of an imminent danger that will result in death or serious injury if proper precautions
are not taken.
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QWARNING

Risk of physical injury.
Indication of a possible danger that will result in death or serious injury if proper precautions
are not taken.

& CAUTION

Risk of physical injury.
Indication of a possible danger that may result in minor or moderate injury if proper
precautions are not taken.

CAUTION

Risk of material damage.
Indication of a possible danger that may result in material damage if proper precautions are
not taken.

ATTENTION

Indication of a possible problem, i.e., some statuses or consequences may result if proper
precautions are not taken.

NOTE

Indication of a possible benefit, if appropriate measures are taken i a tip.
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2.2 GENERAL SAFETY MESSAGES.

ﬁWARNING

Improper use of the machine can result in serious injury or death!

The operating instructions:

§ Must have been read and understood before performing any work with or on the
machine.

8§ Must be respected.

§ Must be available at the workplace.

&WARNING

Improper use of the machine can result in serious injury or death!

Functioning of the machine:

8 According to the use described in Alnten
8 According to the use described in ATechn
£\ WARNING

Improper use of the machine can result in serious injury or death!

Only reliable and qualified personnel are authorized to work on and with the dryer (transport,
installation, decommissioning, maintenance, waste treatment)!

&WARNING

Work on the dryer can cause risks of injury by cutting, crushing and burning, among others!

§ First, put on personal protective equipment (helmet and gloves, safety shoes).
8§ Then work on the system.
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QWARNING

Hair and clothes can be drawn into the machine or moving parts and may become caught or
entangled!

§ Do not wear large or loose clothing!

§ If you have long, loose hair, wear a cap.

& DANGER
Risk of electrocution!

Before starting work on the machine or installation, the following measures should be
implemented:

Turn power off at the switch.

Set to the opening position.

Turn power off at the regulator.

Connect to earth and short circuit.

Cover or cordon off adjacent live parts.

w W W W W

& DANGER

Risk of electrocution!

Work on electrical installations should be done by qualified electricians!

A DANGER

Risk of electrocution!

In case of intervention and/or inspections on the dryer and components, first switch the
power off.
Then open the junction box of the equipment and/or motors.

ﬁWARNING

Risk of high pressure or partial vacuum!
Danger from escaping fluids (cold or hot water)!

Before starting work on the machine or installation:
§ Disconnect the supply of industrial fluid.
§ Bled pipes and devices (relieve pressure)
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QWARNING

Danger due to external fans of electric motors of the vacuum pump and water pump!
Operation of the devices only with the air deflector installed!

& DANGER

Danger from loads that may fall or tip over!

When transporting with lifting equipment, consider the following basic rules:

§ The operations of transporting, handling and installing equipment should be performed by
personnel trained in the use of transport and lifting equipment (cranes, forklifts, etc.).

8§ The load capacity of lifting equipment and accessories must correspond to the weight of
the material (see the mass/weight table)

8§ The machine must be secured so that it cannot fall or tip over.

§ Do not stand under suspended loads!

QWARNING

Tipping or falling objects can cause, among other things, wounds and fractures!
Sharp edges can cause cuts!

When transporting, first put on personal protective equipment (helmet and gloves, safety
shoes).

CAUTION

Risk of freezing!

Install the dryer in an environment where the temperature is always higher than 5°C to prevent
freezing damage the hydraulic heating circuit and/or vacuum pump.

£\ DANGER
Inappropriate behavior may cause serious physical injury and material damage.

Before working on components and/or devices installed on the dryer (e.g., vacuum pump,
fans, etc.), you must read and understand the manuals of devices and follow the instructions.
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CHAPTER 3 INTENDED USE.

3.1 USE ANDIAINTENANCE MANUAL.

The instructions in this manual:

§ are valid for the THERMOVACUUM vacuum kiln

§ contain information relating to transport, installation, commissioning, operation,
servicing, maintenance and waste treatment for the machine;

8 must have been read and understood before the operator and maintenance personnel
perform any work in or with the dryer;

§ must be respected;

8 must be available at the place where the dryer is used.

3.2 OPERATING AND MAINTENANCE PERSONNEL.

The operating andnaintenance personnel for the dryer must be trained and authorized to
perform the work.

Only qualified electricians are allowed to perform work on electrical installations.
A qualified electrician is one who, due to professional training, knowledge and experience, as

well as knowledge of the relevant specifications, is able to assess the tasks assigned and identify
potential hazards.

3.3 INTENDED USE.

TheTHERMOVACUUM vacuum kiln

8 is used for the drying and/or heat treatment of solid wood in the form of planks or pre
cut parts

8 isintended to be used with the following liquid: cold water for the vacuum falkg.

is intended for industrial installations

8§ is designed for continuous operation.

wn
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3.4 FORESEEABLE MISUSE

The following is prohibited:

8§ use ofthe dryer to dry materials other than wood

8 use of the dryer in nofndustrial facilities, in the event that appropriate precautions
and/or safety measures have not been taken (for example: protection for children)

8§ making changes to the machine

The operator is only authorized to perform maintenance and repair as described in this
instruction manual.

Maintenance and repair work beyond the scope of this manual may only be performed by
companies authorized by the manufacturer (contact the affales service).
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CHAPTER 4 TRANSPORT.

4.1 GENERAL INFORMATION ON DANGERS AND WARNINGS.

&WARNING

Improper use of the machine can result in serious injury or death!
Have you read the safety instructions in Section 2, Security?

If not, you are not permitted to work with or on the machine.

&WARNING

Improper use of the machine can result in serious injury or death!

Only reliable and qualified personnel are authorized to work on and with the dryer (transport,
installation, decommissioning, maintenance, waste treatment)!

& DANGER

Danger from loads that may fall or tip over!

When transporting with lifting equipment, consider the following basic rules:

§ The operations of transporting, handling and installing equipment should be performed by
personnel trained in the use of transport and lifting equipment (cranes, forklifts, etc.).

8§ The load capacity of lifting equipment and accessories must correspond to the weight of

the material (see the mass/weight table)

The machine must be secured so that it cannot fall or tip over.

8
§ Do not stand under suspended loads!

&WARNING

Tipping or falling objects can cause, among other things, wounds and fractures!
Sharp edges can cause cuts!

When transporting, first put on personal protective equipment (helmet and gloves, safety
shoes).
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4.2 TRANSPORT AND LIFTING.

5668 mm - Min.

MANHOLE.
ACCESS TO THE EYEBOLT. TVS ROLL 1.8 E L 8000

WEIGHT: 13.000 Kg

METHOD OF LIFTING

A DANGER

Danger from loads that may fall or tip over!

When transporting with lifting equipment, consider the following basic rules:

§ The operations of transporting, handling and installing equipment should be performed by
personnel trained in the use of transport and lifting equipment (cranes, forklifts, etc.).

§ The load capacity of lifting equipment and accessories must correspond to the weight of
the material (see the mass/weight table)

8 The machine must be secured so that it cannot fall or tip over.

§ Do not stand under suspended loads!

When lifting the material, use the two securing points
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Make sure that the load capacity of the lifting equipment and accessories correspond to the
weight of the material.
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CHAPTER 5 INSTALLATION.

5.1 POSITIONING.

The dryer and its accessories must be positioned according to the diagrams below.

As provided in the communications prior to delivery of the material, the dryer should be placed
on girders able to bear the full weight of the dryer and woo@®D00kg.

TVS 1800 E L 8000
CONCRETE BASEMENT

MACHINE TYPE:
the full weight of the dryer and wood of 25,000 kg.

Flooring in the work area (Concrete slab).
The dryer should be placed on girders able to bear

Level 0 mm

. Level 0 mm

008

24731

-t

819

LELL €ISy 0Scl LE62 £95Y
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ﬁWARNING

Improper use of the machine can result in serious injury or death!

Have you read the safety instructions in Section 2, Security?
If not, you are not permitted to work with or on the machine.

& DANGER

Risk of electrocution!
Work on electrical installations should be done by qualified electricians!
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5.2 HYDRAULIC AND ELECTRICAL CONNECTIONS

FRONT VIEW

REAR VIEW
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English

1/2" WATER INPUT from general net (Female)
A Minimum pressure 1 bar (14.5 psinaximum 3 bar (43.5 psi)
Minimum water flow 10 I/min. (2.27 gal/min)

1" barb- hose FORHE RECOVERY
B OF AQUEOUS LIQUID WASTES
EWC Code 16 10 02

1" barb- hose FOR THE RECOVERY OF AQUEOUS LIQUID WASTES
EWC Code 16 10 02

4" OUTPUT FOR GAS EXHAUSTING
D PURPOUSE TO CONNECT WITH
OUTSIDE BUILDING CHIMNEY

1/2" WATER IN (Female)
E Minimum pressure 1 bar (14.5 psiMax pressure 3 bar (43.5 psi)
Minimum water flow 10 | / min. (2.27 gal/min)

1" 1/2 OVERFLOW PIPE
TO CONNECT WITH DRAIN (Male)

ELECTRONIC STEAM GENERATOR
G WATER INPUT FROM GENERAL NET
1/2" barb- hose

Electric panel:
Connection 1: singiphase 110860Hz3Kw
Connection 2: thregphase+PE 48080Hz115Kw

Internet connection: 30 megabits/sec. in download, 3 megabits/sec. in upload.
SIM card for safeties.
Pneumatic system: Rilsan pipe cable gland for pipe @ est. 10 mm (0.393 in) Pressure min. 7bar (1
- max 10bar (145 psi)/60°C (140°F)

Compressor min. 50 liters (11.35 gal)
| Airflow min. 200 I/min (44 gal/min)
Supply and installation by customer.

CONNECTION TO NITROGEN GAS BOTTLES
L t Lt 9nale £
Maximum pressure: 1,5 Bar (21.75 psi)

5.2.1 NOISE LEVEL.

The noise level of the machine is equal to the sum of the individual components:

a) Vacuum pump:
the sound pressure level at the measurement surface oL 1dB(A)] = 76B

b) Condenser far 36dB

c) Celcooling fan= 74dB
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5.2.2 ELECTRICAL DATA.

& WARNING
Risk of pollution.
Depending on the type of wood to be dried, the condensates may contain chemicals that must
be treated before being sent to industrial drains: check with the competent authorities.

&WARNING

Improper use of the machine can result in serious injury or death!

Have you read the safety instructions in Section 2, Security?
If not, you are not permitted to work with or on the machine.

& DANGER
Risk of electrocution!

The electrical connection of the dryer to the utility network should be performed only by
qualified electricians!

ﬁ DANGER
Risk of electrocution!

Work on electrical installations should be done by qualified electricians!

& DANGER

Risk of electrocution!

Before starting the machine, the dryer must be earthed by a connection made in accordance
with safety standards.

CAUTION

Incorrect connection of the dryer can cause serious damage to the machine.

& DANGER

Risk of electrocution!

Before starting work on the machine or installation, the following measures should be
implemented:

Turn power off at the switch.

Set to the opening position.

Turn power off at the regulator.

Connect to earth and short circuit.

Cover or cordon off adjacent live parts.

w W W W W




The electrical connection of the dryer to the utility netwoskould be performed only by
qualified electricians, taking the electrical data of the dryer into account.

¢KS St SOUNAOAlIYaE Ydzad oS lo6fS (2 02yySOil GKS
utility network using appropriately sizezhbles in accordance with the following figures:
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53 INTERNET CONNECTION FOR REMOTE CONTROL.

5.3.1 GENERAL INFORMATION OF THE CONTROL SYSTEM

The fullautomatic control of the machine is composed by the following elements:
A. a PLC module, in which drying and therstrehtment schedules arstored.

B. atouchscreen, which allows the operator to communicate with the control panel, to monitor
temperatures, pressure and other parameters, to see drying diagrams and to edit and save,
when necessary, new programs.

C. electronic components to connect the equipment to the INTERNET, to enable remote control
by the operator and by WDE Maspell engineers.

5.3.2 GUARANTEE AND INTERNET CONNECTION FOR REMOTE
CONTROL

The remote control is a fundamental and necessary part offMi8and the customer must
provide a good and safe connection to the INTERNET.

A good and safe connection to the INTERNET allows WDE MASPELL engineers to provide
remote assistance (free of charge during the warranty period of validity) by monitoring,
analysing and possibly solving inconveniences and/or malfunctioning, as well ssidiing the
operator during his work.

Moreover, the operator can monitor and control the TVS from any distance via PC, tablet
and/or smartphone.

WARNING:
INTERNET AND GUARANTEE.

User's interest is that theequipmentis constantly and
permanently connected to the network INTERNET.

In any case, the manufacturer's warranty expires if the
customer, for anyreason fails to provide the machine with
the connection to INTERNET.
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5.3.3 GSM SIMCARD FOR ALARM CALL DIALER

The system is equipped with a edibller that immediately informs the persons on duty about

an alarm.
The call dialler has toe provided at customer charge with a phone GSMcand.

The GSM simard has to be without pktode and must have credit to call.

¢KS AYIFI3SQa AYRAOFIGAGSO

Page 32 of 148



5.4 INSTRUCTIONS FOR NITROGEN CONNECTION

For safety reasons, mrder to avoid combustion of the wood, the TVS cell must be connected to
a reserve of nitrogen as the table below. The reserve of nitrogen consist in a set of bottles at a
nominal pressure of 200 Bar (2900 psi).

SIZING OF NITROGEN VOLUME TVS

CELL DIMENTIONS

Inside diameter mm 1800
Body usefull lenght mm 8000
door and back lenght mm 1250
[INSIDE VOLUME OF THE CELL m3 26,72
WOOD STACK SIZE

Wood stack heigh mm 1400
Wood stack width mm 1000
Wood stack lenght mm 8000
Wood thickness mm 25
steakers thickness mm 8
GROSS WOOD STACK VOLUME m3 11,20
NET WOOD STACK VOLUME m3 8,48
[NET FREE VOLUME OF THE CELL | m3 | 18,23 |
[NITROGEN GAS PRESSURE |Bar | 200 |
[NITROGEN MINIMUM VOLUME [litri 91,17

SAFETY 25% 22,79

MINIMUM VOLUME OF GAS BOTTLES
(e 114

Therefore, user should connect the Thermo Vacuum system with an adequate number of bottles
of nitrogen, ensuring at least the liters indicated by red arrow, correspondiig4o_ITERS.
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1)

2)

3)

4)

5.4.1 WARNINGS SUMMARY

The choice, the supply and the installation of the adequate components have to be executed by
specialized and qualified technical personnel, according to the rules locékcen

The system must be provided with a gas bottle package having a total minimum capacity of 114
liters (30 gal), at a 200 Bar (2900 msBssure.

The connection between the nitrogen bottles and the machine must be done with an adequate

pressure reducer system:

a. The maximum gas pressure at the connection point of the machine must be 1.5 Bar (21.75
psi).

b. Quantity of flow of nitrogen through the reducer = 46/m(60yd/h)

I ALISOALE FOdGSylGAz2y G2 GKS LIALISQa aArAl S rAa sl
gas flowrate.

5.4.2 EXAMPLE OF CONNECTION BETWEEN NITROGEN BOTTLE

The nitrogen bottles cannot be connectdaectly to the equipment, instead it must be
connected by a manifold able to resist the pressure of 200 Bar.

The complete pressure reduction station must be equipped with two special pressure reducers,
able to reduce the nitrogen pressure from 200 bar to 1.5 bar, that is the maximum working
input pressure of the TVS.

A specialized company must take care of the connections.

Enclosed, two pictures showing what is described above.

Please note that the manifold is equipped with a pressure transducer for the check of the
nitrogen pressure by the PLC.
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WARNING

' Odza (i 2 Y Srésbpasibilty, INBomplighée with the local laws:

- Nitrogenbottles.
- Connection pipes between nitrogen bottles and presseducer.
- Connection pipes between reducer output and TVS input.
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CHAPTER 6 COMMISSIONING.

6.1 PRELIMINARY CHECKS AND TESTS.

The first drying should be considered as a test to verify thaeats of the equipment are working
properly.

This initial commissioning must only be carried out by a WDE technician.

For this reason, we suggest that the dryer be loaded with predried wood of a fine thickness (e.g.,
27 mm) to minimize the risk of damaging the wood.

ﬁWARNING

Improper use of the machine can result in serious injury or death!

Have you read the safety instructions in Section 2, Security?
If not, you are not permitted to work with or on the machine.

QWARNING

Improper use of the machine can result in serious injury or death!

These instructions:

§ Must have been read and understood before performing any work with or on the
machine.

§ Must be respected.

§ Must be available at the workplace.

ﬁ DANGER

Inappropriate behavior may cause serious physical injury and material damage.

Before working on components and/or devices installed on the dryer (e.g., vacuum pump,
fans, etc.), you must read and understand the manuals of devices and follow the instructions.

& DANGER
Risk of electrocution!

Before starting the machine, the dryer must be earthed by a connection made in
accordance with safety standards.

QWARNING

Work on the dryer can cause a risk of injury by cutting, crushing and burning, among others!

8 First, put on personal protective equipment (helmet and gloves, safety shoes).
8 Then work on the system.
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CHAPTER 7 WOOD LOADING SYSTEM AND PRACTICAL
ADVICE

7.1 WOOD FAMILIES

The different species of wood can be divided into three families:

U FAMILY Avery hard wood, requiring drying PROGRAMS 12, 13, 14, 22, 23, 24, 32, 33, 34
(Section 12.1)

U FAMILY Bhardwood, requiring drying PROGRAMS 15, 16, 17, 25, 26, 27, 35, 36, 37
(Section 12.1)

0 FAMILY Csoftwood, requiring drying PROGRAMS 18, 19, 20, 28, 29, 30, 38, 39, 40
(Section 12.1)

Each of these 3 families of wood has drying limits with regard to the thickness and initial
moisture, according to the table below.

CAUTION
Risk of damage to the wood.
For each family and each thickness of wood there is a corresponding
maximum initial moisture content above which it is inadvisable to subject the
wood to the drying treatment according to Tab

See section for information concerning the Drying Programs.

THICKNESS OF THE WOOD  MAX. INITIAL MOISTURE CONTENT

FAMILY A: 20c30mm 32¢35%

30c50 mm 30¢32%

>50mm 25¢30%
FAMILY B: 20c40mm 40¢50%

40c60 mm 35c40%

>60mm 30c35%
FAMILY C: 20c60mm green
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>60mm 50¢60%

7.2 UNIFORMITY OF THE WOOD LOAD

To avoid differences in final moisture content of the wood and/or other defects, you must load
the dryer with homogeneous wood, i.e., of the same type, the same thickness aadrtieinitial
moisture content.

7.3 STACKING AND STORING WOOD

The quality and speed of drying depend mainly on compliance with the rules for good stacking,
ie..

a. thickness of the sticks

b. spacing of the sticks

c. alignment of the sticks

For this reason, we recommend the user to observe the following rules:

a) Thickness of the sticks:

THICKNESS OF THE WOOD  THICKNESS OF THE STICKS
18c40mm 20mm

40¢60 mm 20¢25mm
60¢90 mm 25¢30mm
>90mm 30c40mm

b) The spacing of the sticlepends on the thickness of the wood:

18¢30mm => 50cm
30c50mm => 70cm
50¢c80mm => 100cm
>80mm => 120cm

c) To avoid deformations of the wood, the sticks must be vertically aligned.

d) To avoid cracking at the bottom of the planks, the stick must be placed starting at the start of
the stack of wood.

7.4 LOADING THE STACKS OF WOOD INTO THE DRYING CHAMBER.

The piles of wood must be placed in the chamber so as to avoid empty spaces where air and/or
gas can easily pass without being forced through the piles of wood.
The maximum width of the wooden piles will be 1200 mm.
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If, in the nominal volume, spacemains without wood, it should be filled up with other waste

wood.This is of fundamental importance to achieve adequate drying, to prevent temperature
differences between the wooden planks during thermal treatment and, finally, for cooling all of
the wood even in the centre of the stack, at the end of cycle to avoid a wood fire when the cell

door is opened.

NOTE: The stacks are well loaded!
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Fig. A

ATTENTION: You need to fill the voids with other woods
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Fig. B

ATTENTION: You need to fill the voids with other woods
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Fig. C

ATTENTION: You need to fill the voids with other woods
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Fig. D
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7.5 POSITIONING OF THE MOISTURE SENSORS.

The 3 moisture sensors (each consisting of two nails) must be placed in the midditack af
wood in 3 different boards chosen as indicators of drying because they are the dampest and most
difficult to dry.

The nails must be positioned on te&le edge®f the boards in 4nm-diameter holes with a gap
of 40mm between the two nails.

The minimum distance between the sensors and the ends of the boards is 40 centimetres.

ATTENTION

The minimum distance between the sensors and the
ends of the boards is 40 centimeters.

ATTENTION

The gap between the nails is 40 mm.

The diameter of the holes is 4 mm.

Position the axes of the mounting holes of the
banana jacks horizontally to avoid interference
with the wood.

> > >

ATTENTION

Position the banana jacks with the axes horizontal.
The positioning of the electrical cables of the moisture
sensors must be done carefully to avoid faults and/or
cuts.
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7.6 SEQUENCE OF OPERATIONS FOR A DRYINGRCYCLE
THERMOVACUUM CYCLE

1. Open the door (1) of the THERMOVACUUM after unscrewing thdirtear actuatorsor
manual opening$2) that lock the door.

2. Disconnect the humiditprobes from the connection boanbsitioned at the entrance of the
dryer and extract the woodore temperature probe
from the test table.

3. Place therail-bridge @) between thedryer and the

external rails 4).

4. Removewith the pulley (6) the woodloadingcar 6)

from thedryer.
5. Load the pile of woodb dry onto the car
6. Carefullyreadandusetiet w! / ¢34 L /[9 'Chw 5w, LbD¢ &
7. The wood should be stacked according to the rules for good stacking, i.e.:
- thickness of the sticks

- spacing of the sticks
- alignment of the sticks
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8. The quality and speed of drying depend mainly on compliance with these conditions. For this
reason, users are advised tolt the rules for good stacking.

9. Thickness of the sticks:

DRYING CYCLE

THICKNESS OF THE W(¢ THICKNESS OF THE ST
18¢40mm 20mm
40¢60 mm 20¢25mm
60¢90 mm 25¢30mm
>90mm 30c40mm

THERMOVACUUM CYCLE

THICKNESS OF THE WOOD THICKNESS OF THE ST
18¢40 mm 20mm
40¢60 mm 20¢25mm
60¢90 mm 25¢30mm
>90mm 30c40mm

10. The spacing of the sticks depends on the thickness of the wood:

DRYING CYCLE

THICKNESS OF THE W( SPACING OF THE ST
18¢30mm 50cm
30¢50mm 70cm
50¢80mm 100cm
>80mm 120cm

THERMOVACUUM CYCLE

THICKNESS OF THE W( SPACING OF THE ST
18¢30mm 25cm
30c50mm 50cm
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50¢80 mm 70cm
>80mm 100cm

11. To avoid deformations of th&ood, the sticks must be vertically aligned.

12.To avoid cracking at the bottom of the planks, the stick must be placed stdrtingthe
heads othe stack of wood.

13.To avoid staining the wood, the sticks must be of a white wood.

14.Check that the type, thickness and initial moisture content of the wood to be dried complies
with the values irSPECIES CLASSIFICATION AND DRYING PROGRAMS

15. Do notforget to place thenumidity probesinside the wood.
16.Push the cars (5) into the drydfemove therail-bridge (3) and close the door (1).

17.Select the treatment program on the PLC touch screen according to the type and thickness
of the loaded wood and the desired final characterization.

18.The séectorsVACUUM PUMP amRYER HEATINGthe front panel of the electrical cabinet
must beswitchedON

19. The drying process consists of three phases:

|l 91 ¢LbD

wa![ ¢w9! ¢a9b¢
hwL»%»! ¢Lhb &éht ¢L
5 /' hh[ LbD

C 2hh5 6tKIaSa MKHKOU
b

h
hb! [0

egegeeg

The PLC system provides (after entering alldata) to automatically run the heat treatment
cycle.

20.Preheating is made up of two periods:
w ¢KS FANRG LISNA2R 2F GSYLISNF GdZNE NRAST O
w ¢KS aSO02yR LISNA2R 2F KSIFENI KSFGAy3Z | OC
(normally 1 hour for each cm of wood thickness).

21.During the following treatment phases (from PH1 to PH3) the PLC system provides to control
the vacuum pump to wait for th®ROGRAWMvacuum value and the heating so as to keep
the set temperature. The PLC system provides, according to the durations of the different
phases stored in the program, to change the pressure and temperature value in the cell.
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22. At the end of phase 3, the automatic system switches to the vaporization phase if it is defined
or directly to final cooling.

23.During this vaporization phase, the drying temperature is lowered by cooling to a
temperature for steam. Then, this temperature is maintained for 30 minutes to allow the
stack of wood to reach a uniform temperature in all parts. After this phase, the gyanit
water vapor is put in the dryer allows to give a greater plasticity of the wood. When the whole
quantity of steam has been put in the dryer or the game time has been reached steaming,
the machine goes to the final cooling stage.

24.During the cooling phase, the drying heating is stopped, while the fans of the cell and the

dryers of the cooling fan of the double wall continue to rotate and the vacuum is maintained
at the same value as in the previous phase.

25.1f the cooling phase begins after the vapor phase, it stops after reaching the cooling set
temperature.

26. After the final cooling period, the dryer stops and the door can be opened to take the carts
out with the dry wood.

27.Now the door can be opened temove the carts with the treated wood.

28. Corrections on successive cycles will be made according to the first results and this up to the
optimal cycle (depending on the species, local heating and baguettes conditions).

DANGER
Danger of nitrogen breathing and / or damage to wood.

The pneumatic vacuum breaker valve is opened automatically by the PLC only when
the temperature inside the cell reaches the Program level and / or, in the event of a
major alert, after the injection of nitrogen to inert the cell.

To avoid damaging the wood and / or breathing nitrogen, it is absolutely forbidden to
force the opening of the vacuum breaker valve if it is closed.
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CHAPTER 8 FUNCTIONING OF THE PLC.

8.1 STARTING THE ELECTRICAL CABINET

After verifying that:

w ¢KS Of2aAiAy3a R22NA 2F GKS Sf
w ¢KS ISYSNIf &a6A0G0K RSRAOL G
wthere are no disconnected plug and play cables or plugs;
¢KS 2LISNI G2N) Oy Oft2aS (KS YIFIAYy agAGOK o000
cabinet, then the operator can close the UPS power switch (4) and therefore also in the orders
section.

Now the electrical cabinet, power and controls part, is supplied and the PLC switched on, so after
having checked that:

¢tKS SYSNHSyOe aid2L) odzidi2zy om0 A& Ay GKS g2
¢ K S-A@ power supply light (7) is on;

¢ K SDCrpaowerssupply lamp (8) is on;

¢ KS @I OdzdzY LlzY L) St SOG2NJ 6t0 Aa Ay GKS dahb
¢KS KSFdAy3 aStSOG2N) 6yv A& Ay GKS dahbé LR
¢KS GKNBS YlIydzZZt 2LISNIGA2y aStSOG2NBR omMMmU
The operator can proceed with the use of the PLC control system according to the following
indications.

f Of

oAy S
ZLJLX @ Ay 3

o -

geeegege

1. .h! ¢hb 5Q! ww9¢ 5Q! wDO9b/ 9

2. ALARM

3. INTERRUPTEUR GENERALE

4. Lbe¢oww! t¢9!'w ! [Lad 5! [Qlt/{
5. VACUOMETRE

6. SYSTEME DE CONTROLE PARNEAU TACTILE

7. 400VAC ON

8. 24VDC ON

9.

POMPE VIDE GBEN

10. CHAUFFAGE GBR

11. VIDE AU-MAN

12. TOUR REFROID. AUAN
13. REFR. SECHOIR MAN
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8.2 STARUP: PLC CONTROL AND MAIN MENU.

When the electrical cabinet starts up, the PLC touch screen displays shows the fopageg

MAIN MENU page:

The MAIN MENU page allows to enter in the press control pages.

Dryer ite

Push hrer e

vi sual i za
PROGRAM CH
page.

MAIN MENU

Push here

vi sual i za
ALARMS pa

Push here for
PARAMETERS p

At t entthiiosn:pa

protected wit

first | ev

oy ol | o e

Push here fo
of STATE F
EQUI PMENT pjag:¢

Push here for
MANUAL COMMAND

Push here for
running cyclﬂ

Al arm i n pjr
sigmal is bl
the alar mj|i
acknowl edgle

Tool bar for

pages

prog.ram

Act ual
Tl ME

|

doéesdut bopnlé

i

Page 49 of 148

protected



8.3 CHOICE OF DRYING OR THERMOVACUUM PROGRAM..

| K22a8 GKS (el 2F 080tSs LINBaaiAy3d GKS at whD

EERN (o) MAIN MENU

The PROGRAM SELECTION page appears: press the DRYING PROGRAM button for the wood
drying or on the HEAT TREATMENT PROGRAM button for the for high temperature wood heat
treatment.

PROGRAM CHOICE

[ DRYING 1
A PROGRAM ;
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8.4 STARTING A DRYING CYCLE

DRYING: CHOICE OF PROCESSTARDING A DRYING PROGRAM
The DRYING cycle is made up of:

PREHEATING
DRYING
COOLING

ThePREHEATIN@hase consists of two syihases:

Subphase Aprogressive heating according to a predetermined temperature gradient
up to until it reaches the setpoint temperature set in the PH1 dryingshase.

Subphase B heating to the temperature of the PH1 sphase of drying, for a
predetermined time, to ensure that the wood reaches the same temperature also at its
core.

TheDRYINGhase consists of eight sydhases:

PH1 to PH8: each syihase has predetermined value§humidity, pressure and
temperature. Ineachsub-phase, it is heated to the predetermined temperature and
pressure until the predetermined humidity value is obtained: once this value is reached,
the program proceeds to the next sythase.

TheCOOLIN@hase is necessary to achieve the wood uniformly, a suitable temperature before
unloading.

¢2 a0lFNI I RNRAYy3a 0eol0ftSsz OtA0|1 2y (GKS 4Gt whbDw

PROGRAM CHOICE

Clickhere. - DRYING

l PROGRAM '
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The DRYING PROGRAM page appears, and the user can recall the most suitable drying program:

Push here to WHUMIDII
DRYI NG PROGRAMS stor
screen nl c.

| DRY.NG PROGRAM
0 T T e
I o

Thickness: ALY (| [ [m— — — (— — —
50 | 40 | 30 | 25 | 20 17 14 08

0240 [110125]0125 0125|0125 |0125 | 0125 | 0125 | 0125 | 0125

DISCHARGED
| 360

2ed in the tou

| 08 |
WOOD GROUP 03

(] p—

A menu appears with the 40 drying programs: choose the desired program (Program 11 in our
case).

H9SETN icprc ) DRYING PROGRAM
[cck: [SOBORSN Program: ] 11 [ [ escp: | ethdoen
[wood: |0k ] 01 -
N N PREHEATING 02 | (o [ (s (| [ |
5
HUM. SET (%) i 05
5
07 -
0240 o8 5/0125]0125 0125 [0125 [0125 [0125
Push ther ehome e
11

progtriam:it hi s A-G—€
program num

GRGR

TIME SET (Min) 360

The program 11 page appears: on this page are stored all the data necessary for the execution
of cycle 11 (see the drying cycles table), from the PREHEATING phase to the COOLING phase.
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The program 11 pagappears: on this page are stored all the data necessary for the execution

of cycle 11 (see the drying cycles table), from the PREHEATING phase to the COOLING phase.
The WOOIESTIMATED TEMPERATURE must be adapted each time to the actual conditions in
which the wood has been maintained before being loaded.
The final HUMIDITY SET will be modified to obtain the desired drying result.

The data WOOD GROUP will be modified for the type of wood loaded (see the table of types of

wood)

The TYPE and THICKNESS of the wood must be inserted each time before the start of a cycle: if
this data is not entered, the indicationgVbod" and '"Thickness flash and the cycle cannot be

started.

Last cycle number.

Wood type

Wood thickness

Pressure set value.

Temperature set value.

Preheating set time

Estimated wood
temperature

Cycle:
Wood:

ickness: | 25

HUM, (%)
IDITY (%)

PRESS. SET (mBar)

ACT. PRESSLRE (mf

()

TIM lin)

Set gradient of temperature
used from the PLC to
increase the plats
temperature in Preheating
phase.

Program: 11

OAK

PREHEATING

D A

Waood thickness 70mm

50 | 40

30 | 25 | 20 | 17 | 14 | 08

0240 [1/0125]0125 0125|0125 |0125 | 0125 | 0125 | 0125 | 0125

4 | 4 | M4

58 | 61 | 64 | 68

DISCHARGED | oo It 420

\TED TEMPERATLRE (°C) FINAL HUM (%) | 08
00D GRO 0
Actual LEFT Actual RIGHT
Temperature Temperature

The data of programs 1 to 10 can be modified and saved.

The data oprograms 11 to 40 can be modified but not saved.
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Description du cycle a
faire®

Drying subphase
humidity set: it is used
from PLC to pass to
next subphase.

Cooling set time

Set FINAL HUMIDITY

Set WOOD GROUP

Actual dryer unloaded
water.

START button.

PAUSE button.




Set values of programs 11 to 40
can be modified and used but not
saved.

Set values of programs 1 to 10
can be modified and saved.

| i DRYING PROGRAM

o] o |

I |

w0
|

b 1 i)
ACT. PRESSRE (mBar)

[es
e

EEHESSSSESSSS

02
03
04
05
06
o7
08
[12]
10
1
12
13
14
15
16
17
18

S FINAL HUMIDITY (%)

WOOD GROUP 03
[ opvse | [P
e —

e
ER-R)

8.4.1 DRYING CYCLE
For a dryingycle:
1. Chooséhe desiredprogram: in this case the program number. 11
2. Enter the type of wood (required).
3. Enter the thickness of wood (required).
4. Modify, if necessary, the estimated temperature of the wood.
5. Modifier, si nécessaire, 'numidité finale désirée.
6. Check all other data and, if necessary, modify them as you wish.
7. If the program number is 1 to 10, you can save the modiigiz.
8. If the program is 11 to 40, you can start the cycle with the modified data, but you

cannot savehem.

1) Choose the desired program: in
this case the program number 11.

2) Enter the type of wood
(required)

Low Limit:
High Limit:

p5 0125|0125 | 0125

3) Enter the thickness of wood

(required)

420

A small keyboard will appear.

AL HUMIDITY (%) | 08 |

WOOD GROUP 03
‘I
—
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soopat | L0, | DRYING PROGRAM
JROBOBSN rogam ] 11 - [omcipbon | ecsares oun
T ok

LEENISH e (o) (T T [ (T )
— e
S0 | 40 | 30 | 25 | 20 | 17 | 14 | 08

PRESS. SET (mer) 0240 ||0125 0125|0125 /0125|0125 | 0125 |0125 | 0125 || 0125

. [54 ['54 [54 [55[58[6l [64 68
Enter the estimated e co | EN ——
initial temperature of (Lo [ 360 | [ DR | oo | nter tne fina
the vF\J/ood. — - I : humidity set.

Enter the preheating
gradient temperature
set.

Enter the wood
group.

At this point, modify, the estimated initial temperature of the wood, the gradiemiperature set,
the final humidity and the wood group.

After checking all other data and verifying that there are no alarms, the drying cycle can be
started.

| DRYING PROGRAM
JROBOISN rsom: | 11— [oserpeen | wsmres o
T

o (e e (e [ | (e
= _— s e e S e =

S50 | 40 | 30 | 25 | 20 | 17 | 14 | 08

] DRYING PROGRAM
] o

Thickness: | 25 PrereaTing I R e el
— e e e =
50 [ 40 [ 30 [ 25 |20 [ 17 [ 14 | 08

0240 10125 [0125 | 0125 | 0125 [0125 [0125 | 0125 [ 0125 | 0125

0240 | 0125|0125 | 0125 | 0125 | 0125 [ 0125 | 0125 | 0125 || 0125

X0 FINAL HUMIDITY (%)

WOOD GROUP 03

[ pause [N

| —

cycle can be canrmet st arte

There are no ali Ther ealaarems: ftclye

If there are one or more equipment not right condition tB& ARTING NOT POSSIBLE: CHECK
THE START CONDITIONS RAGE&N appears and clicking it tHeRYING CYCLE: START
CONDITIONS STAJ&fe appears.
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In this diagnostic page is possible easily find the conditions that do not allow the cycle to start:
in red is highlighted the wrong conditions and so is possible to resolve the problem.
Only if all the cells in the page are green is possible to startybke.

498/21 JRYING CYCLE: S
- 498/21

06 : 19 57

To start the dryingycle,press the STARTbutton. ThePLC starts the dryingycle,and the
DRYING PROGRAM page appears as follows:

The number of cyicles increases
aut omati call

| asmze | LB DRYING PROGRAM

The cycle starts
preheating.

0240 | [0125 [0125 [0125 |0125 [0125 [0125 0125 [0125 [0125
er e e 0508

DISCHARGED
WATER 0000 It 420

237 | 225 (TSI
WOOD GROUP 03

| [ ———
PAUSE

7/20/2021

17-.42- .51
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The PLC starts the vacuum pump and the dryer heating: the door and back fans are not
started until the set pressure (in our case 900mBar), is not reached.

e DRYING PROGRAM

Vi sual i zation of th
—
40
Visualization of thelFeet g
pressure in the .

420

Vi sualization of th
I dane preleat]ng [ 237 226 YNNI

set starts from the g +/0OD GROUP 03

wood temperature and [ oasee | ]
increases every min e

The absolute pressure in t
] ] ) pressure (900mBar): the d
Visualization of the ac started.

BRI e DRYING PROGRAM

m e [
e
R

trrety. 5@ (rfeer) 0R4Q
b g 4081

Wood thickness 70mm

Vi suali zation of theE DOE | 0Bps | U2 T | 0825 |412R 0125 | 0125 | 0125
the dryer: the val
temperature probe,

process of right

DISCHARGED

WOOD GROUP 03

| [
PAUSE

The absolute pressure in the dryer is
door and bottom fans are started.
The green color indicates therdigrhed
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During phase "A" of preheating, the temperature setting is increased every minute by the set
gradient: in our case 10 ° C per hour.

] DRYING PROGRAM

Thickness: |
— | | | — S—
50 40

Wood thickness 70mm

HUM. SET (%)

ACT. HIMIDITY (%)

During phase "A"
temperature setti
mi nute by the set

10 A ICowpre.r

30 | 25 | 20 17 14 08
01250125 0125|0125 [0125 | 0125 | 0125 | 0125 | 0125

PRESS. SET (mBar)

0240

ACT. TEMP. (°C)

TIME SET (Min)

420

DISCHARGED
WATER 0000 It

kNA| PN FnaL ooy o6 | 08

WOOD GROUP 03
———
—

| [
PAUSE

After the set temperature has reached the value set on phase PH1 and the actual temperature
inside the dryer is higher than the one set, for at least 2 minutes, the PLC automatically
switches to preheating phase B and the page DRYING PROGRAM apfudiassas

At thepbkadepf
automatically

preheati
switches

L e DRYING PROGRAM
A i i -Program: I Description: Wood thickness 70mm
Vi sualization of thle fwemperat|
. Ny N PREHEATING W————— 0~ M~ | f f |
value is the same a [ mickness: |75 e el 4
drying phase. HLMSET (%) S0 | 40 | 30 | 25 | 20 | 17 | 14
ACT. HOMIDITY (%)
0125 0125 [0125 | 0125 | 0125 | 0125 [0125 | 0125
. mess Emag S 0243
Vi sualization of th [ e | 54-7"
the dryer: the val ue B85 ¢  @5% e | ot
temperature probe, b ¢ (o535 ‘
venti | atreidg otn. tfhe EBE 0 A suviory o) [ 08
WOOD GROUP 03
I pause [Mmme——|
iy
Vi sualization of t
preheati Bg pha
Vi sualization of
of phase B of
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Reverse ventilation.
Every hour, the PLC automatically command the reverse of ventilation: stops
fan motors then there is a fhinute wait time before restart the fans in the opposite direction to

the previous one.

| e DRYING PROGRAM

Cyde Program: 11
OQAK
PREHEATING [ e e e e e i e
— —

HUM. SET (98) 50

ACT. HUMIDITY (36)

0240 | 0125 0125 (0125 | 0125 |0125 | 0125 [0125 [0125 | 0125
R

oo B e e

izol
fos e s |

ERN e o o) [ 08

10 o |

|

WOOD GROUP

[ Fase [Nl mm——
S

ght Ven 1
: o [ [ e (e e [ (e
S0 | 40 | 30 | 25 | 20 | 17 | 14 | 08

0240 0125|0125 (0125|0125 | 0125|0125 | 0125 | 0125 || 0125
. 0243
wam Em o T

560 | 40

fo4 [a2 35
WOOD GROUP 03
puse | [m—|
———

DRYING PROGRAM
St op f answanmott Dtrimmerutjes t

meenting e -
5 S = o o I stop fans rotatioln co

50 | 40 | 30 | 25 | 20 | 17 | 14 | 08
oo I o |

0240 [fo0125 0125 [0125 [0125 [0125 [0125 [0125 [0125 | 0125
0263

[eme o |
e 420

Jos [3s [35
[=C IR v humiory 6) | 08 |
[10]

WOOD GROUP 03

I pause [IE=—r—
PAUSE
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Passage to phase PH1doying cycle.
At the end ofpreheatingphase B time, the PLC automatically switches to drying pReide

At the end of phase B of preheating, the PLC automatically
switches to phase PH1 of drying.

Vi suali zation of th

SR e DRYING PROGRAM

Wood:

B rouon | (oo | e S
-

Vi sual i zation of the
this value is cal cul

Thigkness: |05 ZEEd [ (| (S| — — —

Ve _dand | a0 o (i e N N |

active pumbdsty || T h 50 [ 40

PRESS. SET (mBar) 0240 0125|0125 |0125|0125 |0125 | 0125|0125 | 0125 | 0125
ACT. PRESSURE (mBar), 0125
n | i 3

Vi sualization of the
ACT. TEHP. (°C) | Eﬁ}

E=an| Z3 Z
Vi sual i zation of the
in the dryer. EPRB L v HUMIDITY (%) | 08 |

WOOD GROUP

|

. . . | ]
Visualization of th |

Vi sualization of the actu
value is given by the rig
is being ventiiglhat.ed
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Activation and deactivation of humidity probes.

The value of humidity, used by the PLC for the transition from a phase of drying to the next, is
calculated bythe average valuemeasured by humidity probes inserted.
For the activation or deactivation of humidity probegereeto the page EQUIPMENT STATE

page.
Press theEQUIPMENT STADB&ton.

L e DRYING PROGRAM

OAK
PREHEATING

Thickness:

HUM. SET (%)
ACT. HUMIDITY (%)

PRESS. SET (mBar) 0240 0125 0125|0125 |0125 | 0125|0125 | 0125 | 0125 || 0125
ACT. PRESSLRE (mBar) 0125

53.4

ACT
20

ol o T
WOOD GROUP 03

[ pause sl
) e

/2002021
09-:-36-: 37

Press the EQUI PIMEWNITo IS

The EQUIPMENT STATUS page appears

Humi dity probe
deactivated

e 2] EQUIPEMENT CTATE

Humi dity probg¢ m ?
aCtlvated _ \_rroses |
' =0

[T ) REERD
NI ROGEN

The average
calcul atRACDgi
average of t
ohumi dity propes
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To activate or deactivate a humidity probe, press the relative probe button.

eN X5 EQUIPEMENT STATE
E ] '

Presthe button of m
t he prnoobdee d st | arrad e tgder7 | )| ,—.
PLC automatically

average hWamueit 0125mBar 189 Bar
. —

Warning: if there is only one humidity sensor active, this cannot be deactivated.

Passage to the nexirying phase.

After the average humidity value has reached the phase set value
for at least 2 minutes, the PLC automatically switches to the next phase.

¢ K S aut¢matically switches to the next plag

T DRYING PROGRAM L] ORVING PROGRAM

p— —_— prm— : OAK
Thickness: | 251 PRE‘EAT‘NG ][] ] (| (| (| (| (| i

Thickness: | 25 JECEATEC

o (| e e [ [ e
HUM, SET (36)

40 | 30 |25 [ 20 | 17 | 14 | 08 HLML ST (%) S0 | 40 | 30 | 25 | 20 | 17 | 14 | 08
ACT. HMIDITY (%) AT MDY ()
seess. e || 0240 || 0125 [0125 0125 0125 0125 [ 0125 0125 0125 | 0125

PRESS. SET (mBar) 0240 |5 0125 |0125 | 0125 | 0125 | 0125 | 0125 | 0125 | 0125 | 0125
ACT. PRESSLRE (mBar) ACT. FRESSLRE (mer) 0128

- A 54 54 55 58 61 64 68
' " T
420

20

5‘0 1 FINAL HUMIDITY (%) m RN FvaL HuMDITY (%) | 08 |
WOOD GROUP

WOOD GROUP
pase 1M |
S
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Manual control of the passage from the current phase to a nextreviousphase

If during the cycle it is necessary to force the passage from one phase to the next or previous
one, press the button of the phase which has been chosen, phase PH6 for example.

PROGRAMME DE SECHAGE

POUPLIER

Preslse PH6 —
button. :

_Emd'dwuh -w It m
[Fes s [

SO 5.1 _LMID['I‘EFINALE(%) .ﬂ
GROUP DE BOIS 03

[“Fause ST

15 07-: 07

This operation is password protected and a small pggmears.
Press the smallsernamebutton and through the keyboard enter tHdsername
Press the smalPasswordoutton and through the keyboard enter the Password.

R ] DRYING PROGRAM

PRESS. SET (mBar)
ACT. PRESSLRE (i)

Press thel small

Us@mameéutt on.

" Value: )
)]s 6] 7] e [ o]
Using the g Lo wile[r]r]v[u]affe]p 7 ][/]
typeUs daeeme
and click
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Press the small Passwdpdtton.
o e DRYING PROGRAM

ACT, HMIDITY (%)

ACT. PRESSLRE (mBar)|
Press the small Passwor
button.

| e DRYING PROGRAM

=

'
" [1)lz]a][4](s]e] 7][e ] o][o]
g 2 vE]R] ] vi[v]x]fo]lP][>] [/]

Using the ke
t hkRasswand c
on Enter |

‘Caps Luck‘

|

Press Ok for of Username and Passwoadhfirmation

| s DRYING PROGRAM

PRESS. SET (mBar) 0240

ACT. PRESSLRE (i)

Press Ok

Username

confir ma

Now press the PH6 phase button again.
Please note: the access validity period is only for 60 seconds.

After this time, you must reenter USERNAME and PASSWORD.
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| [ ) T (T [ — —
e ————— ]

M ET ) | 50 | 40 |
o]
0240 | 0125 | 0125 0125 | 0125 [0125 0125 |0125 | 0125 [ 0125 |
oiz8

T R e N SR
e |
550 0
[19 BB 1 o v oo | 05
WOOD GROUP 03
I PAUSE ] ' i
N——

10-- 07 : 18

Presie P
phabatto

The PLC sow inPH6.

| e DRYING PROGRAM
[ croe: JROOORSN rogram: | 11| Descripion:

[ha] 0%

PERLLULCE (wewm] (wveew] wwen| (evwn| [Feeen) | svven) ) (——"
S S SR SR D Sl BT S

R NN A R

oo |

0240 | 0125 [0125 (0125 [0125 0125 [ 0125 [ 0125 | 0125 | 0125
o128

:J

360 | 20

550 FINAL HUMIDITY (%)

Pause or interrupt the drying cycle.

If necessary, the drying cycle can be suspended or terminated with the PAUSE button.
If you press the PAUSE button the PLC stops aflghgment

The cycle can then be restarted or terminated.

| e DRYING PROGRAM

[crie JHOOOHEN pooran | [ oearion | s

= s

55 PrEFEATING (Il e ol Rl e one Loone K ona
) B S S e S

NN R

0240|0125 0125 [0125 [0125 [0125 [ 0125 [0125 [ 0125 | 0125
o128

T
E=rm EX

WOOD GROUP

Pressise PAUSE | |

button.
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498/21

ﬁ'

Thickness:

HUM. SET (246)

ACT. HOMIDITY (%)

PRESS. SET (mBarj

ACT. PRESSLURE (mBar’

TIME SET (Min)

C B T T 1 Hi

PREHEATING

DR NG PROGRAM

Wood thickness 70mm

prt M prz I prs W pra I prs | Fers 1 pe7 I pHE |

50 | 40 | 30 20 14 08

491

0125|0125 0125|0125 | 0125 | 0125 | 0125 | 0125 || 0125
0128

55.3

DISCHARGED
WATER. 0000 [t

BRAEEY v v o | 05 |
WOOD GROUP 03

420

frere—

PAUSE

The
CYCLE:

PLC

t heycl er e@gs

stepusi padndt hebutton
PRESS TO END THE CYCLE You

appears
can
the START boaytbe. to|r

The drying cycle continues in order to phase 8: when the humidity is lower than the final
humidity setpoint, for at least 2 minutes the PLC goes to cogplage.

:

ACT. HIMIDITY (%)

PRESS, SET (mBar)

JO00ISN peoon ] |

30 | 25 | 20 | 17 14

0240 0125|0125 |0125|0125 [ 0125|0125 | 0125 | 0125 || 0125
0126

DISCHARGED

I'f the humidity

final humidity

mi nutes, the
cooling pha

e umom o) | 05
WOOD GROUP 03

[ asse | [mrem—

|

68.5
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At the end of drying, the PLC switches to toeling phase.

L e DRYING PROGRAM

0240 0125|0125 | 0125|0125 |0125 | 0125 | 0125|0125 | 0125
0126

Remaining ti me
phase.

L EERE Fina HuMIDITY (%)
WOOD GROUP 03

[ e ||
[y 1

At the end of the cooling phase, the PLC automatically stops all the machines and the button
CYCLE COMPLETED: CONFIRM THE END OF THE CYCLE. appears:
click on this button and the cyclefigished.

30 | 25 | 20 | 17

| 0240 o125 0125 [0125[0125 [0125 0125 [0125 [0125 [ 0125

0126

IS RSN i oy ) [ 08 |
Press this butt WoODGROUP | (03
end odydlhe. T | avse [

The PLC is ready to start a new cycle.

8.4.2 CHANGING THE SEQINT DURING THE DRYING CYCLE.

During drying it is possible to change the pressure and temperature values.
During drying it is possible to change the duration set vahiggase A preheating and cooling
only if the countdown has not yet started

To modify a drying cycle time, proceed as follows:
Pause the cycle with the PAUSE button.

Change the timaset.

Restart the cycle with the START button.
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8.5 STARTING A THERMOVACUUM PROGRAM

¢2 AGFNI I RNEAYy3I 0e0f Sz LINBaa
SELECTION page:

PROGRAM CHOICE

[ DRYING l

! PROGRAM !

Clickhere. I I
E

It is possible to program and save P@ermovacuum programs.

Click here
to display the list of programs.

W RMOVACUUM PROGRAM
Jor - Jomepeen] ]
| frene  NREENEGIY ok}

PREI—EAT]hE

m
| 1

e < ose) [ o250 [N 0275 (N 00 [N 0325 [N 0225

[0 [200 | [210 [z0 [0
e |

e 120 I oco [ oco N 100 N 00 |

| TV. unloaded water | | occore |

[ 25 |SoNReR

= | | | [

Y . _I\_!
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A menu appears with the 20 Thermovacuum programs: choose the desired program (Program 1
in our case).

Choose the desired program:
Program 1 in our case.

aosrr | YR 1 THERIMOVACUUM PROGRAM
o = =
T E

PREFEATING I 1
—

(210 | (20 [s0

|

EE

The program page 11 appears: on this page are stored all the data necessary for the execution
of Thermovacuum cycle 1, from tRREHEATINGhase to theCOOLIN@hase.
The data foESTIMATED WOOD TEMPERATWMREDbe adapted each time to the real

conditions in which the wood has been kept before being loaded.
TheWOOD GROU#ata will be modified for the type of wood loaded (see the table of types of

wood).
The type and thickness of the wood must be inserted each time before the start of any cycle: if

this data is not inserted the cycle cannot be started.
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Number of the last
Thermovacuuntycle
performed.

Type of wood.

Wood thickness.

Pressure set.

Temperature set

Setduration of phases in
minutes.

Estimatedtemperature of
the wood

Temperature rise gradien
in Preheating.

[—orver—]
498/21 SyNopTIC

[cyce: JOGOORMN_rrogam: ] 01| oescpn]
[ Wood: |

L TN 000 GO |03

e

PREHEATING

[ e =rose) W 0250 |

THERMOVACUUM PROGRAM

SAVE

[ 1

[t 200 [at0  [220 [0

E & B ES

_Tv'. unloaded water _UIO It

e

Wood group
: RMOVA

Cycle: Program: 01 ~ | Descriptiof®
Wood: frene 00D GROUP 0

ickness: | 50

PREHEATING

ESS. SET (mBar) 0250 275 0300
ACT.PRESSLRE (mBar)

TIVE SET M 120 060 060

Cycle description

PROGRA

SAVE

Energy meter 0000 Kwh

0325 0325

180 300

Dirying undoaded water
TV. unloaded water 0000 It

Indication of energy
consumption.

Indication of the current
phase

Coolingtime in minutes
(not modifiable)

Messagethere are not
conditionsfor the start of
the cycle

Cycle START button

door temperatures.

Indication of left and righ

For a Thermovacuum cycle:

Cycle STOP button.

1. Choose the desired program (Program 1 in our case).
2. Enter the type o#vood (required).
3. Enter the thickness of the wood (required)

4. Modify, if necessary, the estimated temperature of the wood

Page 70 of 148



5. Check all other data and, if necessary, modify them as you wish.

I TGSNI OKSO1Ay3a ff SKETNOTPOSSIBYERCHEGK THEKSSTARTS a4 & |
CONDITIONSPAGE A 4 y20( LINBaSydasz Ad Aa LkRaairoftsS (2
START button.

hiKSNBAAS LINBaa THEREMOVACHUW £YCLE: gTARTUGOSDITIONS STATE

pageappears.

In this diagnostic page is possible easily find the conditions that do not allow the cycle to start:
in red is highlighted the wrong conditions and so is possible to resolve the problem.
Only if all the cells in the page are green is possible to startyhke.

498/21 DRYING CYCLE: START CONDITIONS STATE

470/19 ETAT DES CONDITIONS DE DEMARRAGE TVS

I n thse the
Pump selecto i's in

position

Set the vacuum pump selector to 1: now there are all the conditions for starting a heat
treatment cycle.
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' FGSNI KF@Ay3a OKSO]
/ hb5L¢Lhb{ t! D9& A
button.

Q¢ (/))

a2 | LE)  THERMOVACUUM PROGRAM
I T

[cye: JROOBANE_ogam: | 01 - b
0 B O V000 GROvP |03

creymeer | 0000 Kuh
[Fvaroriz |

[ricoes | 50 (U
[ e <rven [ c2s0 N 0275 O 0300 [ 0325 [ 0325 |

i e e
0| [0 [0 [0 [%
e |

= I 120 IS 050 I 060 [ 150 [ 500

Drying unloaded water

| =

The cycle starts from the preheating phase A

soort| Liit)  THERMOVACUUM PROGRAM

CTIC. T M e —

03
Indication of the current absolute pressure in t ekness: 0000 Kwh
dryer =]
\_J

ree o i cr:0 I o2 8 0500 Ml o2 25
006

Indicaion of the current temperature set

Indication of the current tempexture of the dryer:
the fans are in rightentilation,and this is the
reference temperature value for theontrol.

When the temperature setting reaches the preheating setpoint and théeaiperature inside
the dryer is higher than the set value, for at least two consecutive minutes, the PLC goes to
phase B of preheating and the time count begins.
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soi| L) THERMOVACUUM PROGRAM

WOOD GROUP 03

2000 ki
_F‘REI—EATING
[ J

o esunc o N 0750 |

Erm

[200  [a210 = [220 = [0

e [ 120 N 0c0 O 050 N 160 Y 300 |
o[ e

Drying unloaded water
T R

[25 80y 151.5]
[0

(R

When the programmed time has elapsed, the PLC goes to phase 1.

se1| Lont)  THERMOVACUUM PROGRAM
BT T e e p—

PREHEATING [ )

| —
0250 0275 [ 0300 S 0325 I 0325
0278

190 l210 [220 = [0~

ﬂmm

25 | [195.4]

When theair temperature inside the dryer is higher than the set value, for at least two
consecutive minutes the time count starts.
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%) THERMOVACUUM PROGRAM
e OO oo 01~ [omsimn] | o |
| PRE-EATING |

PREHEATING [ \

0275 [ 000 (8 0325 8 0azs'
027

[0 w0 (@m0 [

050 I 150 |8 00|
s

[Drvrg ricaseiwesr | G0k |
st vaw | oo |

[ 25 | [200.1/8088
. ] [l

| S—

When the time programmed for phase 1 has elapsed, the PLC switches to phase 2.

Also,for phase 2 the time counting starts when the air temperature inside the dryer is higher
than the set value, for at least two consecutive minutes.

aserzt| Ll ) THERMOVACUUM PROGRAM
N B TS 000 RoP |03
[rcines | 50 [y m
0300
0298
[memrco | [190 200 (20 [0

r 212.5
[ 060 |

[3s2s

[ Drving uricaded water |
_TV. unloackd water _uu:u It

(25 [212.5/0008)
[06

When the time programmed for phase 2 has elapsed, the PLC goes to paadéBphase 3
the time counting starts when the air temperature inside the dryer is higher than the set value,

for at least two consecutive minutes.

a1 | Lpmv ] THERMOVACUUM PROGRAM
[cvte RO rogm: 0 - [oesrpen ]

S0 IS /000 GRoP (03
e [ 50| 0000 ki

(o300 W 0325
0327
) w0 [0

e

[ |

TN @ [ e
fis

[ryrg e vt | G000
_w‘ rioaded wales _um It
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When the time programmed for phase 3 has elapsed, the PLC switches to the cooling phase and
the time counting begins.

s | LWWN ] THERMOVACUUM PROGRAM

o 00O rrgom: ] 01— [ wserpon

e e e ey neer ] 0000 o |
I

PREHEATING
Rz |

0250 10275 |1 0300 B 0325 Y 0325
0324

[190  [200 | [ato = [220
85.0
o o e e

| TV rlceded woter |
[ 25 | MBS 185.0]
[ 06 ]

The cooling phase ends when the safety time has elapsedr{adifiable) and the air
temperature inside the dryer has fallen below thet.

All the equipment is stopped and the button with theessage.

CYCLE THERMOVACUUM COMPLETED: CONFIRM THE END OF ap{ie&¥GuEss this
button to confirm the end of the cycle.

Press this button to confirm the
end of thecycle.

8.5.1 INERTIZATION

During a Thermovacuum cycle, if the temperature is greater than 180° and the absolute
pressure inside theryer exceeds 600mBar, or if the temperature inside the dryer exceeds 240°
C, the PLC controls the inertization with nitrogen, to prevent too high temperature of the wood.
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