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financed under the “Program for Holding International Scientific Forums” of the Scientific 
Research Fund of the Ministry of Education and Science.  

Ch. assistant Rayka Vladova is the sole author of one book chapter and co-author of another 
book chapter. She has been the chair of the organizing committees of two conferences.  

2. Basic scientific and scientific-applied contributions. The scientific papers submitted for 
participation in the competition contain the following more important scientific, scientific- 
applied and applied contributions: 

I. Investigation of the processes and installation for autothermal thermophilic aerobic 
wastewater treatment (ATAD) 

1. In order to improve the energy efficiency and sustainability of ATAD, an energy integration 
approach is proposed. 

2. Two mathematical models of energy integration with one and two heat storage tanks are 
proposed. 

3. An approach to solve a two-stage stochastic optimization problem for the design of a 
thermally integrated bioreactor ATAD system is applied. 

4. Mathematical models of ATAD industrial system with feedforward artificial neural networks 
have been developed. 

5. A decision-making approach is proposed, based on calculating the flexibility index of already 
obtained solutions of a stochastic optimization model with multiple scenarios for the 
reconstruction of a thermally integrated two-stage bioreactor ATAD system. 

6. An approach for optimal reconstruction of a thermally integrated two-stage ATAD system 
operating under uncertainty is presented, based on a two-stage stochastic optimization model 
for thermal integration with an optimization criterion - the annual capital costs for 
reconstruction of the thermally integrated system and its operating costs. 

II. Design of resource supply chains (RSCs) 

7. An optimization approach was applied for short-term design of a portfolio of "green" 
products of a three-tier "green" resource supply chain (RSC) of a dairy industry production 
complex. 

8. A deterministic optimization approach is proposed for designing a product portfolio of a 
sustainable resource supply chain, including suppliers, factories and markets for the 
production of dairy products using different recipes. 

9. An approach is proposed for the optimal design of a sustainable combined dairy and 
biodiesel/diesel RSC, using dairy waste as a feedstock generated from dairy production. 

10. A mixed integer linear programming (MILP) approach is proposed for the design and 
control of a resource supply chain (RSC) for biodiesel production. 

11. A mathematical model for mixed integer linear programming (MILP) has been applied for 
optimal design and planning of a RSC for biodiesel production in Bulgaria from sunflower and 
rapeseed raw materials. 

III. Analysis of wastewater treatment plants 

12. Municipal wastewater treatment plants were studied to determine the average monthly 
electricity consumption required to treat one cubic meter of wastewater. 






