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Abstract: A major prerequisite for the efficient operation of machineries in furniture industry is
properly designed system for dust removal and collection. Inadequate dusting directly affects the
life cycle of cutting tools, as well as the lubrication system, because inadequate removal of waste
material from the cutting tool is cause for insufficient heat dissipation. In addition, proper design of
aspiration ensures limited emissions of particles into the atmosphere, as well as dusting of a
production hall. A large amount of dust in the production hall, which has accumulated on heat
exchangers, significantly reduces the efficiency of heating systems. Installation of central aspiration
system provides a lot of benefits, among other things, the place to collect waste. Waste material can
be used for energy purposes, and that can leads to significant savings. The model of replacing the
existing system of aspiration with a central one with appropriate techno-economic analysis is
presented in this paper.

Key words: aspiration, dusting, wood industry, pellet production, energy saving
1. INTRODUCTION

Systems for the aspiration of wood dust are based on principles of pneumatic transport where
air is used as transport fluid. For furniture factories with fewer machines "usual type of system for
aspiration” are used commonly (when all machines work simultaneously), or portable devices for
aspiration (when machines do not work simultaneously) [1, 2]. The problems arise when some
machines in the hall work simultaneously while others machines work when it is necessary. In this
case, although these systems are very uneconomical because of their working principle, there is
unnecessary energy dissipations because of the amount of air coming from machines that are not
currently in use.

The solution to this problem may be the installation of two parallel connected fans of which
one is frequently regulated, where resistances of the network are regulated by automatic balancing
valves. A model of this solution, which was applied to the real furniture factory with 7 CNC
machines, will be shown in this paper. The essence of this solution is to ensure smooth and efficient
aspiration of wood dust using "usual type of system for aspiration" which allows the free turn on/off
of some machines.

2. SYSTEM FOR ASPIRATION

The air flow through the receiver and the minimum air flow velocity are given by the
manufacturer. These conditions must be met in designing, i.e. must be ensured full suction of wood
waste and safe transport of them in a floating condition through the pipeline [1]. Diameters of
connecting pipe are defined by the machine manufacturers, whereby the minimum flow rate of air is
prescribed, Table 1. The air velocity from the machine is determined by the conditions of effective
removal of dust generated during wood processing. This is the main reason for low concentrations
of mixtures during aspirations.

The list of machines, with a recommended minimum of air velocity and compatible diameters

of connecting pipelines are shown in Table 1. In addition the measured air velocities in the existing
system of aspiration are also shown.
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Table 1. The recommended minimum of air flow and air velocities of the machine in factory

. Measured
. Diameters of Recommended . Recommended
Connections . . . . air flow . .

No connecting minimum of air minimum of

pipe [mm] flow velocity [m/s] V?L‘:/csl]ty flow rate [m’/s]

Machine

—

Holzma HPL
11/43/22/R

200 26,0 0 n.m.
150 26,0 10,6
120 28,0 27,5
120 28,0 25,0
120 28,0 31,0
100 28,0 30,2
30 28,0 34,8
120 28,0 24,1
120 28,0 24,0
120 28,0 29,2
100 28,0 32,5
30 28,0 342
120 28,0 29,7
120 28,0 232
120 28,0 13,5
120 28,0 9.0
160 30,0 16,0
160 30,0 0
150 28,0 23,7 0,5
200 28,0 37,7

160 28,0 23,7 0,88 I

The figures presented in Table 1 show that measured values of air flow velocity and flow rate
do not meet the recommended values that provide reliable operation.
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The current system of aspiration was designed without previously completed project and
adequate calculation. For this purpose producer used pipes that were earlier found in the hall,
because the hall was exploited for wood processing prior to the privatization. Since the existing
system of aspiration was not project designed, deformations on the pipeline are evident, Figure 1.

Figure 1: Deformation of pipeline

Inadequate dusting directly affects the life cycle of cutting tools, as well as the lubrication
system, because inadequate removal of waste material from the cutting tool is cause for insufficient
heat dissipation. A large amount of dust in the production hall, which has accumulated on heat
exchangers, Figure 2, significantly reduces the efficiency of heating systems.
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Figilre 2: Accumulated dust on elements of the furniture and heat exchangers

2.1. Designing of new system for central aspiration of wood dust

Wood aspiration systems belong to the group the combined pneumatic transport, Figure 3.
This means that air that carries wood dust must pass through the fan before it reaches the separator
[3]. These systems are used in plants with fewer machines and when the number and the place of
machines will not change. A centrifugal fan is commonly used for air and wood dust transport in
these systems. The construction of a fan has to ensure safe passage and no sparking of transported
materials [4].

4

3 2
Figure 3: Scheme of usual type of system for aspiration, 1) receiver, 2) branch pipe, 3) main intake
pipe (variable diameter), 4) centrifugal fan, 5) main discharge pipe (constant diameter), 6) separator

The scheme of branched pipeline is necessary before the start of calculations, Figure 4, where
all elements of piping (length and diameter) as well as all input data should be denoted. Entering of
the size of local resistance and pressure drop on the scheme is needed at the end [1].

Designing of pipeline is performed as to clean air transported. The calculation starts from the
first machine in pipeline network that is the farthest from the fan unit. The scheme of the machine
disposition in the production hall, Figure 5, shows that the farthest machine is No. 1 (11/43/22/R
HOLZMA HPL). It has two receivers, Figure 6, and calculation starts from this branch.
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Figure 4: Scheme of branched pipeline
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Figure 5: Scheme of the machine layout in production hall
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Figure 6: Scheme of pipeline from the first machine

The flow rate through each section is calculated according to the equation:

a’xy2 7T
Qxy = 4 ' V.Xy (1)

where:
dyy, [m] - pipe diameter,
vy [m/s] - air flow velocity;

And pressure drop according to the equation:

/”ny vxy2
Apxy = lxy dxy +Z§n .pv ’ 2 (2)
where:
Ly [m] - pipe length,
Ay [-] - friction coefficient of a fluid flow,
Y& l-] - sum of the local resistance coefficient,

py [kg/m’] - air density.

Impact of material on the pressure drop in the system is taken into account at the end of the
calculation for the entire network [1]:

Apoy :Apr'(“'ﬂp'K) )
where:
Apr [Pa] - pressure drop without material,
U [-] - concentration of material,
K /[-] - factor which depends on factors of pressure (usually K = 1.4).

Size and power of fans are determined from the total flow, which is determined from the
continuity equation, and the total pressure drop.

2.2. Free switching on/off of a machine

Only few of machines work fulltime and they require 60% of total power for aspiration
(according to the calculation the total power of the system amounts to 61.18 kW). Therefore, two
fans will be installed in the system, Figure 7. One of these will meet about 60% of the needs and it
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will work continuously without frequency regulation. The second one that is frequency controlled
will be switched on as needed. The first fan is dimensioned to meet the needs of machines that are
used for the most of working time. In the case of the first fan failure, the second one provides
minimum performance for production.

Figure 7: 3D model of fans unit

However, only the installation of the second frequency controlled fan does not provide free
switching on/off of a machine. Disconnection of a machine induces air speed reduction and pressure
drop in the main pipe and unbalance in the pipeline network. In order to prevent an air velocity drop
below the minimum recommended speed for the horizontal pneumatic transport, slightly lower
diameters were adopted in the total calculation of the network. This provides an optimal solution
that will meet the minimum speed of transport after the exclusion of certain lines.

Unbalance of pipeline network is regulated by automatic balance valves, Figure 8. In addition,
they are also intended for the closing of certain lines when the machine is not working [5].

Electric
Figure 8: Automatic balance valves

3. USING OF WOOD CUTS AS ENERGY SOURCE

As fossil fuel prices continually rise, more attention is directed towards renewable energy
sources. High fuel prices make those renewable fuels more financially viable because consumers
seek the most economical energy source.

The furniture factory from this study uses wood waste as fuel for space heating from the

beginning of production. The position of the boiler plant, which is located more than 50 m from the
collection units (filter units) requires manual transferring and manual firing of the boiler as well as
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hiring additional workers for these jobs. In addition to the relatively large distance of the boiler, the
problem is oversized boiler.

As part of designing of system for central aspirations, the building of new boiler plant which
would be located a few meters from the filter unit was planned by the management in order to
obtain automated insertion and burning of waste in the boiler during heating season. The amount of
waste material generated during the production currently stands about 300 kg dailly (110 tons
annually).

Automated insertion of material into the boiler is usually based on screw transporters, Figure
9, where the waste material directly from the silo is inserted to the boiler.

Figure 9: Screw tranSporters

Direct combustion of collected wood (MDF and plywood) dust is reasonable only when the
boiler works throughout the year or when the thermal energy is used for purposes other than for
space heating. Boiler utilisation only in winter season wears a problem with the storage of waste
materials outside the heating season. In this case the most acceptable solution is the usage of a
boiler with storage tank, Figure 10, where wood pellets as fuel are used.

Figure 10: Boiler with tank for pellets

Combustion process is automatically controlled with two basic parameters: water temperature
in boiler and the temperature of exhaust gases. Boiler firing is automatic, performed with two
electric heaters while the heating power is manually regulated by user. Insertions of pellets into the
tank are carried out every 5 - 15 days where the connection of a tank and a silo is possible using a
screw transporter. Capacity of silo is in accordance with the thermal loads.

3.1. Pellet production

Pellets are environmentally friendly fuels that are made from wood or agricultural residues.
Wood pellets are made from wood, wood wastes and sawdust. These raw materials are firstly
crushed to a desired size and then are dried and pressed into cylindrical shape with a diameter of 6
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to 12 mm, a length of 10 to 30 mm. The waste wood from MDF and plywood has more advantage
such as powder form and large degree of dryness.

However a certain amount of waste is in the form of wood pieces that need to be grinded to 1
- 2 mm size. Grinding of material is usually performed in the crushers with hammers. In addition to
the favorable characteristics of waste materials for pellet production, the advantage of using pellets
as fuel is also reflected in easier storage and in a very favorable market price of pellets. The price of
pellets is about 120 - 150 € per ton [6], which is much cheaper than other fuels used in Serbia, if we
take into account the fact that one tone of wood pellets can replace two tons of domestic lignite, one
tone of imported coal or slightly less than 500 liters of heating oil.

As amount of 300 kg per day of waste wood was generated, a mobile machine for production
of pellets, which has a capacity of 100 kg per hour, will satisfy the current needs of the company,
and possibly increase of production capacity. Power of electromotor is 7.5 kW, while the machine
price is 2200 €. With 3 hours of daily engagement (necessary for the daily quantity of waste wood
to be transformed into pellets) the payback of machine purchasing would be less than eight months
while the income for the same period is amounted to more than 5700 €.

4. CONCLUSION

It is necessary to meet all of the conditions for the smooth operation of machines and workers
in designing the system of aspirations. Those conditions and prerequisites were part of technical
documentation of the machinery provided by manufacturers. Unhindered access to a machine by
workers and unhindered passage through the production hall are also conditions that must be met
during design.

The system for central aspiration has usually one filter unit for collecting waste materials,
allowing automated utilization of waste materials. Filter unit should be located close to the boiler
plant, pelleting plants or other plants for using waste materials. Usage of waste material for energy
purposes can lead to significant savings. In addition, investments in equipment for the pelleting of
wood waste would pay-back in a relatively short period.

ACKNOWLEDGMENT

The research was the result of projects TR 18202 and III 42013 financially supported by the
Ministry of Education and Science of Republic of Serbia.

REFERENCES

[1] Svjatkov, S.N., Pneumatski transport usitnjenog drveta, Sarajevo, 1969

[2] Podolsak, B.: Programsko modeliranje elemenata kod idejnog projektovanja pneumatskih
instalacija za transport usitnjenog drveta, Ph. D. thesis, University of Belgrade, Faculty of
forestry, Belgrade, 1987

[3] Sasi¢, M., Transport fluida i ¢vrstih materijala cevima, Nauéna knjiga, Belgrade, 1990
[4] Mills, D., Pneumatic Conveying Design Guide - second edition, Butterworth-Heinemann, 2004
[5] JKF Industri: JKF duct systems product programme www.jkf.dk

[6] Pejanovié, R., Jeli¢, V., Zekic, V., Brki¢, M., Economic indicators of pelleted biomass
combustion, Contemporary agricultural engineering., 36 (2010), 4, pp. 411-419

- 676 -



ISBN 978-85-6055-018-9

97886560||550189




	FRONT COVER
	SPONSORS
	COMMITTEES
	DISCLAIMER
	CONTENTS
	PLENARY SESSION
	INTEGRATED RENEWABLE ENERGY SYSTEMS IN BUILDINGS:
POTENTIAL AND PERSPECTIVES OF LOW TEMPERATURE SYSTEMS
	DEVELOPMENT OF THE MACEDONIAN ENERGY SECTOR IN THE FRAMEWORK OF THE ENERGY COMMUNITY
	EXERGY ANALYSIS OF TWO-STAGE WATER TO WATER HEAT PUMP
	EDUCATION, SCIENCE AND TECHNOLOGY – TRENDS AND ACHIEVEMENTS
	NEW ENERGY TECHNOLOGIES AS A CHALLENGE FOR THERMALENGINEERS

	ENVIRONMENTAL PROTECTION
	POLLUTANTS DISPERSION MODELING USING CLASSICAL AND MODIFIED GAUSSIAN MODELS
	THE CONCEPT OF CCS READY PLANTS
	A METHOD FOR DEFINING STREETS AS SOURCES OF CO2 EMISSION AND THEIR CLASSIFICATION IN THE CITY OF NIS
	TRAFFIC AND POLLUTION IN THE CITY OF NIS
	INFLUENCE OF TRAFFIC ON THE CITY OF NIS AIR QUALITY
	ENVIRONMENTAL BENEFITS OF USING MUNICIPAL SOLID WASTE AS AN ENERGY SOURCE-CASE STUDY: SERBIA

	MATHEMATICAL MODELLING AND NUMERICAL SIMULATION
	NUMERICAL PREDICTION OF OVERFIRE AIR INFLUENCE ON FEGT AND NOx EMISSION IN 350 MWe PULVERIZED COAL UTILITY BOILER
	REVIEW OF SOFTWARE FOR SIMULATION AND OPTIMIZATION OF ENERGY SYSTEMS
	MODELING OF SMALL SCALE POLYGENERATION SYSTEMS
	MODELING OF FLUE GAS TEMPERATURE INFLUENCE ON POLLUTANT PRODUCTS EMISSION DURING THE BIOMASS COMBUSTION
	SOLAR WATER HEATING SYSTEMS FOR RUSSIAN CLIMATE: EFFECTIVENESS AND PERSPECTIVE OF DIFFERENT UNIT TYPES
	USAGE OF METHODS OF OPTIMIZATION FOR SELECTION OF
CONSTRUCTIVE CONCEPTION OF FACILITIES OF SMALL HYDRO
POWER PLANTS ON PREVIOUSLY SELECTED MACRO
LOCATIONS BY METHOD OF MULTY CRITERIA RANKING
	MODELING OF POLLUTANTS  AT THE LANDFILL WASTE
	CALCULATION OF FAN OPERATING PARAMETERS FOR DIFFERENT NUMBERS OF REVOLUTIONS, CONSIDERING THE INFLUENCE OF REYNOLDS NUMBER
	MONTE CARLO RANDOM WALK METHOD FOR SOLVING LAPLACE EQUATION
	RESIDENTIAL BUILDINGS’ SUSTAINABILITY BY NON-LINEAR NORMALIZATION
	ABOVE GROUND PIPING UNDER THE INFLUENCE OF RADIATION
	MATHEMATICAL MODEL AND NUMERICAL SIMULATION OF CPC-2V CONCENTRATING COLAR COLLECTOR
	STRUCTURAL ANALYSES OF A GUYED MAST EXPOSED TO DYNAMIC WIND ACTION
	DYNAMICAL ANALYSIS OF COMBINED WIND-PHOTOVOLTAIC ENERGY SYSTEM

	NEW AND RENEWABLE ENERGY SOURCES
	MODERN TECHNOLOGY FOR SUSTAINABLE EXPLOITATION OF GEOTHERMAL ENERGY
	THE DEPOSIT DECREASE IN INSTALLATIONS WITH GEOTHERMAL WATER IN SIJARINJSKA SPA
	GEOTHERMAL ENERGY IN VOJVODINA - POTENTIAL, UTILIZATION, POSSIBILITIES AND LEGAL REGULATIONS
	POSSIBILITIES FOR USING VINEYARD PRUNNING BIOMASS IN  SERBIA
	SMALL SCALE PLANT FOR COMBINED HEAT AND POWER GENERATION UTILIZING LOCAL BIOMASS
	MODELING OF TRANSPORT PHENOMENA DURING BALED SOYBEAN RESIDUES COMBUSTION
	SOLAR ORGANIC RANKINE CYCLES
	APPLICATION OF SOLAR ENERGY IN STREET LIGHTING DESIGNING
	WIND ENERGY POTENTIALS ON STARA PLANINA MOUNTAIN
	WOOD CHIPS PRODUCTION - LOCATIONS AND WOOD CHIP PRODUCTION EQUIPMENT
	THE SUPPLY OF THERMAL ENERGY OBTAINED FROM RENEWABLE
ENERGY SOURCES FOR SMALLER URBAN UNITS
	BIOMASS DISTRICT HEATING SYSTEMS AND CONTROL STRATEGIES
	POSSIBILITIES OF USING BIOMASS IN THE SLAUGHTER-HOUSE INDUSTRY FOR HEAT PRODUCTION
	IMPACT OF THE NUMBER AND OF THE TYPES OF THE COVERS ON THE TOP HEAT LOSS OF FLAT PLATE SOLAR COLLECTOR
	POTENTIAL OF BIOMASS AS RENEWABLE ENERGY
SOURCE IN SERBIA AND THE WORLD
	ADVANTAGES AND DISADVANTAGES OF INNOVATIVE TECHNOLOGIES FOR THERMAL TREATMENT OF MUNICIPAL SOLID WASTE
	MULTI-CRITERIA METHODS FOR RANKING POLYGENERATION SYSTEMS BASED ON RENEWABLE ENERGY SOURCES
	EFFICIENT USE OF WIND ENERGY USING WIND TURBINES WITH CVT DRIVE TRAIN
	PRODUCTION OF PELLETS AND THEIR USE FOR HEATING PURPOSES
	THE USE OF AQUIFERS AS SEASONAL THERMAL STORAGE RESERVOIRS
	POTENTIALS AND POSSIBILITIES OF USING WOOD BIOMASS IN SERBIA

	FLUID FLOW AND HEAT AND MASS TRANSFER
	THERMOECONOMIC MODELING OF A SIMPLE HEAT PUMP CYCLE AN ALTERNATIVE APPROACH FOR VALVE ISOLATION
	ONE DIMENSIONAL MODEL OF COOLING WATER IN COUNTERFLOW COOLING TOWER
	INFLUENCE OF VOLUME INITIALIZATION IN LARGE EDDY SIMULATION OF TURBULENT COMBUSTION INSIDE CLOSED VESSEL
	THERMAL INSTABILITY IN PERTURBED POISSEUILLE FLOW IN PRESENCE OF TIME VARYING TEMPERATURE DIFFERENCE
	CHARACTERISTICS OF COMBUSTION CHAMBER FOR BURNING PELLETS AND WOODCHIPS
	VERTICAL TEMPERATURE PROFILE IN THE INSTALLATION FOR THE COMBUSTION OF WASTE FUELS IN THE FLUIDIZED BED FURNACE
	LOCATION’S ALTITUDE AND ITS INFLUENCE ON THE EVAPORATION RATE OF COOLING WATER AT NATURAL DRAUGHT COOLING TOWER
	MHD DYNAMIC AND DIFFUSION BOUNDARY LAYER FLOW OF VARIABLE ELECTRICAL CONDUCTIVITY FLUID PAST A CIRCULAR CILYNDER

	EXAMINATION OF OPERATING PLANTS AND EXPERIMENTAL EXAMINATION OF PLANTS
	POSSIBILITY OF IMPROVING MAINTENANCE PROCESS IN HEATING PLANTS
	EXPERIMENTAL DETERMINATION AND REVIEW OF HEAT PERFORMANCES OF THREE FLAT COLLECTORS AND A CPC-2V CONCENTRATING COLLECTOR WITH A SMALL CONCENTRATION RATIO
	EFFECT OF CARBON DIOXIDE CONTENT IN NATURAL GAS ON EMISSIONS AT LEAN PREMIXED CONDITIONS
	THE IMPACT OF LOAD OF TRANSMISSION LINES AND TRANSFORMERS ON POWER SYSTEM GENERATION
	THE INFORMATION SYSTEM OF REPORTING AND MONITORING PROCESSES IN A POWER PLANT HEATING PLANT NOVI SAD
	PARTICULATE MATTER EMISSION INVESTIGATION ON THE UPGRADED ELECROSTATIC PRECIPITATORS AT TPP ''NIKOLA TESLA''
	MATHEMATICAL MODELLING AND EXPERIMENTAL INVESTIGATION OF THE FURNACE FOR STRAW COMBUSTION
	VARIATION OF OPERATION OF LOW-PRESSURE REVERSIBLE AXIAL FANS DRIVEN BY INDUCTION MOTOR FROM START TO THE STEADY-STATE

	ENERGY EFFICIENCY AND RATIONAL ENERGY MANAGEMENT
	ENERGY EFFICIENCY OF TYPICAL SERBIAN RURAL HOUSES
	THE DIFFERENT ENERGY SOURCE TYPE INFLUENCE ON BUILDING PRIMARY ENERGY NEEDS
	A REVIEW OF BUILDING ENERGY REGULATION, CLASIFICATION AND CERTIFICATION SCHEMES
	APPLICATION OF ENERGY EFFICIENCY AND BIOCLIMATIC PRINCIPLES IN URBAN PLANNING
	DUOBLE SKIN FAÇADES – DEFINITION AND CONCEPT, HISTORICAL DEVELOPMENT, ADVANTAGES AND DISADVATANGES
	COMPRESSED AIR SYSTEM STRUCTURE AND ENERGY EFFICIENCY
	COMPARATIVE REVIEW OF THE ENERGY EFFICIENCY OF THERMAL POWER PLANTS WITH THE OPEN AND CLOSED-CYCLE COOLING SYSTEM
	DESIGN OF SYSTEM FOR CENTRAL ASPIRATION OF WOOD DUST
	APPLICATION OF AHP AND QFD METHOD IN THE ANALYSIS OF ENERGY EFFICIENCY
	A STRATEGIC APPROACH TO ENERGY AND ENVIRONMENTAL  MANAGEMENT
	STUDY OF USAGE OF RECYCLED RUBBER CRUMBS (RRC) FOR PRODUCTION OF THERMAL INSULATION PANELS
	USING INDUSTRIAL WASTE HEAT TO COVER DOMESTIC HEAT DEMAND -ANALYZING POTENTIAL AND DEMAND
	EVALUATION OF THERMAL AND ELECTRICAL ENERGY CONSUMPTIONS IN SCHOOLS OF CACAK REGION
	REVIEW OF THE CURRENT ENERGY POLICY IN THE REPUBLIC OF SERBIA WITH THE DEVELOPMENT PERSPECTIVES
	THE ROLE OF THE INTELLIGENT BUILDING SKIN IN INCREASING ENERGY EFFICIENCY IN BUILDINGS
	ESTIMATION OF ENERGETIC CHARACTERISTICS OFSETTLEMENTS IN NIS REGION, SERBIA

	ENERGY AND ENVIRONMENTAL ASPECTS OF TRANSPORTATION
	ONE APPROACH FOR IMPROVEMENT OF SPARK IGNITION ENGINE EFFICIENCY
	HYDRAULIC HYBRID TECHNOLOGY REVIEW – PERSPECTIVES AND BENEFITS OF ITS IMPLEMENTATION ON PUBLIC TRANSPORTATION VEHICLES
	THE EFFECT OF BIODIESEL AND BLENDED DIESEL FUEL ON EXHAUST EMISSIONS
	ECOLOGICAL AND ENERGETIC DISEL ENGINE CHARACTERISTICS WITH BIODIESEL
	THE COMBUSTION CHAMBER APPRAISAL ON THE BASIS OF ITS FLUID FLOW CHARACTERISTICS
	USAGE OF SMALLER VEHICLES IN URBAN ENVIRONMENT IN ORDER TO DECREASE CO2 EMISSSIONS
	AUTOMOTIVE MECHATRONIC SYSTEMS – ECONOMY AND ECOLOGY

	TECHNOLOGIES AND PLANTS
	ENERGY EFFICIENCY IMPROVING OF COMBINED CYCLE GAS POWER PLANTS (CCGPP) AND ENVIRONMENT BENEFITS WITH TRIGENERATION AND TRIGENERATION POWER PLANTS (TPP) USED
	CALCULATION ANALYSIS OF WAVED EXPANSION JOINT
	EFFICIENCY ASSESSMENT OF DIFFERENT CAB AIR DISTRIBUTION SYSTEM LAYOUTS
	HOW TO DETERMINE WHEN DRYING INTERVALS START AND FINISH DURING GRAIN DRYING
	COMBINED HEAT AND POWER TECHNOLOGIES - AN OVERVIEW
	ROTATING STALL IN CENTRIFUGAL PUMP RADIAL IMPELLERS
	CONVENTIONAL AND ADVANCED EXERGETIC ANALYSES APPLIED TO AND INDUSTRIAL PLANT

	AUTOMATICS, PROCESS CONTROL, EXPERT SYSTEMS
	ABOUT THE DYNAMIC BEHAVIOR AND THE REGULATION OF NEW TYPE OF WIND TURBINE GEARBOX BASED ON CVT
	SYSTEM MODERNIZATION OF THE STEAM BLOCK AUTOMATIC CONTROL USING DCS AND SCADA SYSTEMS AND PLC CONTROLLER
	DETECTION OF THE POSITION AND ESTIMATION OF DIMENSIONS OF THE MOVING OBJECT IN THE LOW VISIBILITY CONDITIONS BY APPLYING THE TECHNIQUE OF DIGITAL IMAGE PROCESSING
	A TRACEABLE RELATIVE HUMIDITY CALIBRATION IN THE INSTITUTE “VINČA“
	APPLICATION OF LIQUID COOLING IN DATACOM EQUIPMENT
	EXPLOITATION RESEARCHES OF THE THERMO-ENERGETIC SYSTEM’S AVAILABILITY
	CONTROL SYSTEMS FOR MICRO AND MINI HYDROPOWER PLANTS
	CONTROL PRINCIPLES OF BOILERS FOR CHOPPED STRAW BALES
COMBUSTION

	SPONSOR PAGES



