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Abstract. An approach for computing the energy required for warming up and plasticizing of frozen logs sub-
jected to thermal treatment in the production of veneer has been presented. The approach is based on the use of 
two personal models. With the help of the non-stationary model, the thermal treatment times of beech logs with 
a diameter of 0.4 m, initial temperatures of –1 °C, –10 °C, –20 °C, –30 °C and moisture content u of 0.4 kg∙kg-1, 
0.6 kg∙kg-1, and 0.8 kg∙kg-1 were determined at operating temperatures in the boiling or steaming equipment 
equal to 80 °C. For different combination of the three values of moisture content and four values of the initial 
log temperature there are significant differences between the amount of both free and bound frozen water in the 
logs, which ensures sufficiently large differences between the calculated values of the energy consumption of 
the logs. Furthermore, the logs with initial temperature of –1 °C contain only frozen free water and no frozen 
bound water at all. Using the determined logs’ thermal treatment durations, with the help of our second model 
the change in the energy required for warming up and plasticizing of the investigated logs and that for each of 
its 4 components was calculated. It was found that the studied energy increases from 55.3 to 67.2 kWh∙m-3 at 
u = 0.4 kg∙kg-1, from 75.9 to 89.1 kWh∙m-3 at u = 0.6 kg∙kg-1 and from 94.6 to 108.8 kWh∙m-3 at u = 0.8 kg∙kg-1 
when the initial temperature of the logs decreases from –10 °C to –30 °C. At initial log temperature of –1 °C the 
energy required for plastcizing of the wood changes from 46.0 kWh∙m-3 at u = 0.4 kg∙kg-1 to 84.9 kWh∙m-3 at u 
= 0.8 kg∙kg-1. Four types of individual components of the considered energy have been calculated, namely: for 
warming um of the frozen and non-frozen wood itself, for melting of the temperature dependent frozen part of 
bound water, and for melting all frozen free water in the logs.
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Abstract. The control is a purposeful impact on the object of control, as a result of which it is brought to a 
desired state, which is determined by the requirements of the technological process. The main requirement is 
that this process is sustainable, but this is not enough. There are also certain requirements regarding the qual-
ity of the processes that take place in the system – quick action when working out disturbing effects or when 
changing the mode of operation, permissible deviations from the established mode, amplitude limitations of 
the controlling effects, etc. Often the requirements for the managed process are mutually contradictory and 
it is necessary to seek a reasonable compromise between them. It is accepted, when the feedback in a control 
system is carried out by means of the state vector, the controller in this system is called a State Controller (SC). 
If the state x(k) can be measured directly at every moment k=0, 1, 2, … we speak of control in the presence of 
complete information. When the state cannot be measured directly, but is estimated by other quantities that are 
related to it and available for measurement, it is said to be control with incomplete information. The delay in 
the object of control, whatever its nature, its presence creates difficulties in the implementation of the control 
system, worsening the quality indicators of the ongoing processes. When using a discrete state controller to 
control objects with a delay, in order to be able to synthesize the state observer it is necessary to represent the 
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delay unit with a fractional-rational function using a Pade series. This enables the object of control to be rep-
resented as a higher-order object without delay, but leads to a significant extension of the transition process in 
the system. In the present work, it is proposed to use a state observer from a row corresponding to the row of 
the object without delay and to introduce a correction unit included in a negative feedback loop that covers the 
discrete state controller. It can be said to combine a discrete state controller with a Smith predictor system. In 
order to prove the workability of the system, a simulation study was done using Matlab Simulink. For the sim-
ulation study, a 3rd-order object type was chosen and a sufficiently large net delay was added so that, using a 
standard structure with a PID controller, the system is at the limit of stability. The feedback vector of the discrete 
SC is synthesized with a modal control algorithm developed by the author but is presented in detail in reference 
number 7. Through it, it is possible to set the desired poles of the closed system precisely or to locate them in a 
certain section of the positive part of the real axis in the complex plane, called the stability zone. The obtained 
results show that when combining a discrete state controller with a Smith predictor system the system has three 
times faster performance than the same system without Smith prediction. An important condition for the relia-
ble operation of the Smith-predictor system is the accurate estimation of the object model. With an inaccurate 
model, the results may deteriorate.
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Abstract. Due to the development of electronics and control methods, interest in Switched Reluctance Motor 
(SRM) is returning and today they are being studied by many scientists around the world. This article discusses 
the torque determination of a Switched Reluctance Motor (SRM) using co-energy. Described is conversion of 
electrical energy into magnetic field energy and mechanical energy. In these electric machines, the electromag-
netic moment is defined as the change in electromagnetic energy due to the change on the angular position of 
the rotor. The purpose of the study is to find the parameters on which the torque depends in order to form an 
appropriate control strategy. To simplify the analysis, it is assumed that the machine remains in an unsatu-
rated state during operation – magnetic saturation is neglected, the inductance of the motor depends only on 
the rotor angle. An exemplary variation of the inductance from the rotor position is shown, which is a direct 
consequence of the variation of the total magnetic flux and current in the energized phase winding. The areas 
of operation of SRM are described. Also shown is an exemplary mechanical characteristic of the SRM where 
the constant torque, constant power, and decelerating power sections are described for low, medium, and high 
engine speeds. The structure and control principles of the SRM determine the drive characteristics. The basic 
control strategy involves successive switching of phases at well-defined moments of time. For accurate control 
it is necessary to account for the highly nonlinear inductance problems and the following ripples of electro-
magnetic moment. SRM modeling aims to accurately establish the relationship between magnetic flux, torque, 
current and rotor position, which will contribute to accurate analysis and precise control of these motors. The 
simulation of SRM 6/4 was made using JMAG-Express software. JMAG is a simulation software used to develop 
and design electrical devices. By using the software tools, the following are shown: the simulation model, its pa-
rameters (given in tabular form) and the connection diagram of the stator winding. Simulation of the model was 
made depending on the rotation speed at different current, and the simulation results - torque, power, efficiency, 
power factor, copper losses, steel losses are shown in the relevant figures. From  research, it can be seen that 
at low speeds the losses in steel are negligible compared to those in copper. As the rotational speed increases, 
the losses in the steel increase too. The type of loss characteristic in copper is analogous to the mechanical 
characteristic. As the speed of rotation increases, the losses in copper decrease and at a speed of 3600 rpm they 
are almost equal to those in steel. Total losses reduce from 62% at 600 rpm to 12% to 6000 rpm.
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Abstract. The sale of electricity, heat and natural gas in Bulgaria is characterised by an almost 100% monopoly 
at regional level. These supplies are licensed on a territorial basis and do not allow local competition. There 
is a lack of symbiosis between centralised energy and the established regional power plants (mainly PV power 
stations). This is a serious obstacle to the deployment of RES and the Green Transition that Bulgaria needs. The 



1  2015

article discusses the legal framework and proposes an organization at local level for the creation of operating 
structures - utility clusters for the integration and balancing of energy flows, including those from RES. The 
regulatory base in Bulgaria allows the creation of such structures in the country. This would solve a number 
of problems – social, demographic, environmental and purely economic. It is a matter of proper organisation 
that the energies from these sources are cleverly managed, integrated and balanced as close to the consumer 
as possible.
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Abstract. The article presents the results of a study of the duration of drying under atmospheric conditions of 
residual plant biomass generated during the annual contour pruning of the oil rose bushes. The contour pruning 
of the bushes was done after the completion of the rose bush. The cut biomass is rented from the inter-rows of 
the arrays. Results of an additional study of this biomass from the same massif stored in bundles in a closed, 
ventilated warehouse until the end of October are presented. The periods for reaching an air-dry state with a 
moisture content of 14.38% and below 10% have been determined. Based on the obtained results, a recom-
mendation was made for the use of naturally dried plant biomass. In this way, there is no need for expensive 
equipment and energy to dry it and bring it into a suitable form for further processing and use.
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