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MARKET DEMAND – PRODUCTION CAPACITY SITUATIONS  
AND PRODUCTION MANAGEMENT SYSTEMS’ PARAMETERS 

 – AN INTEGRATED PERSPECTIVE – 

George Tzvetkov1, Ognyan Andreev1, Todor Kralev2 
1Faculty of Management, Technical University of Sofia, Bulgaria 

2Faculty of Mechanical Engineering, Ss Cyril and Methodius University,  
P.O Box 464, MK-1001 Skopje, Republic of Macedonia 

The selection of the Production Management System is one of the most vital moments in the production managers’ job. This 
paper presents an analysis of theory lying in the study and description of the different organizational-manufacturing environments 
and the situation formed on their basis. The appropriate quantitative measures are introduced for the different parameters of the mar-
ket demand and the production capacity, as a basis for the selection of production management systems and its parameters. 

Key words: production management; organizational-manufacturing environment; market demand –production capacity situations; 
parameters of the production management system 
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ENTERPRISE INNOVATION – AN IMPORTANT INDICATOR  
FOR ITS COMPETITIVENESS 

Mladen Velev1, Neviana Taneva1, Todor Kralev2  
1Technical University, Sofia, Bulgaria  

2Faculty of Mechanical Engineering, Ss Cyril and Methodius University,  
P.O Box 464, MK-1001 Skopje, Republic of Macedonia 

The paper focuses on the relation between the level of innovation of the enterprises and their competitiveness. The results of a 
study, conducted by the authors, on the level of innovation of the enterprises in the sphere of services in Bulgaria are presented. The 
study is part of a larger scale research of the competitiveness of enterprises.  

Key words: competitiveness; indicators; innovation; services; research  
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REAR WHEEL STEERING CONTROL STRATEGIES  
FOR IMPROVING VEHICLE'S TRANSIENT RESPONSE 

Igor Gjurkov 

Faculty of Mechanical Engineering, Ss Cyril and Methodius University,  
P.O Box 464, MK-1001 Skopje, Republic of Macedonia 

A linear single-track vehicle model was simulated to study the potential of active rear wheel steering for improving vehicle's 
lateral transient response. Vehicle model states include vehicle lateral speed and yaw velocity. Generally, the control strategies for 
the rear wheel steer angle were formulated as a function of the front wheel steer angle, vehicle speed and yaw velocity. Two of the 
proposed control strategies were derived aiming to obtain zero vehicle side slip angle in steady state in one case and zero vehicle side 
slip angle both in steady and in transient state in the other. The simulations were performed for ramp steer and one period sinusoidal 
input at the front wheels, which is synonymous for a vehicle entering a turn and a single lane change, respectively. All the control 
strategies were compared to a vehicle model without rear wheel steering and showed improved transient response in terms of lower 
vehicle side slip angle, shorter response time, peak response time and lower overshoot values for yaw velocity and lateral accelera-
tion. 

Key words: vehicle dynamics; modeling and simulation; lateral transient response; vehicle side slip angle; rear wheel steering 
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BRAZE WELDING OF HEAT RESISTING MATERIALS 

Dobre Run�ev1, Iljo Janev2 

 
1Faculty of Mechanical Engineering, Ss Cyril and Methodius University, 

P. O. Box 464, MK-1001 Skopje, Republic of Macedonia 
2Bul. “AVNOJ” br. 94/I-15, MK-1000 Skopje Republic of Macedonia 

The paper shows part of the results obtained from the investigation of joining by braze welding of heat resisting materials. The 
joining was effected on parts of the high-alloy heat resisting steel �.4973 (X10CrAl18) and the sintered heat resisting metal material 
WNiFe95. The samples were lapped brazed in vertical position, in the electrical resistance furnace with the filler material Rolot 603 
(L-CuZn40). 

The quality of the lapped-brazed joints was established with metallographic examinations. Analysis of the structure of the joint 
and the changes in the structure of the basic material was made. Also, a microhardness measuring was effected by the Vicker’s 
method. 

Key words: brazing; braze welding; high-alloy heat resisting steels; sintered metal materials;  microstructure analysis 
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EMISSION OF HARMFUL GASEOUS COMPONENTS IN SKOPJE AND POSSIBLE 
IMPLICATION IN THE NEIGHBORING COUNTRIES 

Mile Dimitrovski1, Radmila Bojkovska2, Micumi Hirao3 
1Faculty of Mechanical Engineering, Ss Cyril and Methodius University,  

P.O Box 464, MK-1001 Skopje, Republic of Macedonia 
2Hydrometeorological Institute, Skupi bb, 1000 Skopje, Republic of Macedonia 

3JEAC CO.LTD, Tokyo, Japan 
dimil@mf.ukim.edu.mk / rbojkovska@meteo.gov.mk 

The Republic of Macedonia is a recently independent inland country with a population of approximately 2,060,000. Many of 
the cities, including the capital Skopje, are located in valleys surrounded by mountains and experience chronic air pollution prob-
lems. The highest concentration occur most frequently during the winter months when strong temperature inversions act to “trap” 
emissions within a shallow stable layer. Air movement in these conditions is very slow and these conditions are often referred to as 
“stagnation” conditions. The pollutants of primary concern are SO2 and SPM. Other pollutants of concern are carbon monoxide (CO) 
and nitrogen dioxide (NOx). Sources of air pollution which contribute to these problems include mobile (automobiles, buses, trains), 
industry (steel works, chemical manufacturing, etc.), centralized heating facilities, residential heating and off-road mobile sources 
(e.g., construction equipment). Skopje, the largest city in the Republic of Macedonia, has some 30–40 major and mid-size point 
sources which strongly contribute to the air pollution problem. Two types of modeling approaches are planned for Skopje, receptor 
and dispersion modeling. The air quality dispersion model simulates the dispersion of air pollutants once they are released into the 
environment by simulating all of the physical process which take place in the atmosphere (dispersion, transport, deposition, chemical 
transformation). By simulating these physical processes for all sources of pollutants the model can detail emission source contribu-
tions. However, the model is dependent upon reliable measures of emissions and meteorology. Emission estimates are reasonably 
known for CO, SO2 and NO2, but are poorly known for SPM. To strengthen the conclusions regarding SPM source contribution from 
the dispersion model a receptor model is used to confirm/support the conclusion. The receptor model examines the ambient meas-
urement of SPM for its chemical constituents and compares unique chemical elements (tracers) from emission source profiles to es-
tablish source contribution. To apply successfully the method with a high degree of confidence many ambient measurement samples 
have been made and their subsequent chemical analysis and emission source profile information determined.  

Key words: measurements; modeling; emission; harmful gaseous components; implication; neighboring countries 
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ANALYTIC WAVELETS AND MULTIRESOLUTION ANALYSIS 
A NOTE ON CERTAIN ORTHOGONALITY CONDITIONS 

Roza Aceska 

Faculty of Mechanical Engineering, Ss Cyril and Methodius University, 
P.O.Box 464, MK-1001 Skopje, Republic of Macedonia 

aroza@mf.ukim.edu.mk 

The main disadvantages of the Fourier series and transforms are left behind by a new tool: wavelets! The properties of wave-
lets are well presented, apart from continuity, by the oldest example – the Haar wavelets. This work deals with expanding wavelets 
on the complex plane using their analytic representations. Here are reviewed analytic wavelets and their basic properties. The corre-
sponding multiresolution analysis, however, does not preserve the ortogonality it had on the real line. Here is given a consequence 
regarding the ortogonality of the basis generated by the scaling function. Under some conditions, the orthogonality is preserved, as 
seen with the Shannon wavelets. 

Key words: wavelets; multiresolution analysis; scaling function; analytic wavelets; orthogonality 
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