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Main results from the research project

¢ A new fuzzy method of multi-criteria analysis for decision-making in a state of uncertainty (Fuzzy SIMUS method)
was developed. Direct services with intercity trains with a reduced number of stops are offered for the main
directions in the Bulgarian railway network. The obtained results allow transport managers to make operational
decisions to change the number of trains without affecting the chosen optimal transport plan, i.e. routes, train
categories and train compositions.

¢ A simulation model of a rail container terminal described as a mass service system was developed. The developed
simulation model of a railway container terminal allows to study the processes related to the handling of the
containers, to determine the expected periods of waiting and service of the container trains and trucks and to
determine the necessary duration of the operation of the terminal.

¢ A complex methodology based on multi-criteria analysis has been developed for evaluating technologies for
railway transport of semi-trailers. The model is applicable to transport operators.

¢ A methodology has been developed for evaluating the relationship between the criteria for selecting transport
technology for passenger transport. The mutual influence of twenty-four criteria, united in four main groups -
business, environmental, social and technological, was studied.

* A methodology has been developed for choosing a transport strategy for the development of railway passenger
transport. The most suitable strategy for the Bulgarian railway passenger transport, including the service with trains
carrying cars, is proposed. The methodology is suitable for use by railway operators.

¢ A methodology has been developed for evaluating the policies of a railway operator. The methodology provides
rail stakeholders with concise, objective and unbiased information to then make decisions and allows them to
determine the strengths and sensitivities of the best solution found. The results may help the Bulgarian railways to
obtain international financing and loans for the improvement of the railways.

* A new aggregated multi-criteria decision-making approach has been developed. The new approach has been
experimented for the evaluation of the European autonomous metro systems.

¢ An overview of the development of multimodal and intermodal transport in Bulgaria was made in accordance
with the development of the international transport corridors passing through the country.

¢ A mathematical model was developed for the selection of cargo transportation based on multi-criteria
optimization with three criteria: direct costs, time and external costs.

¢ A methodology based on multi-criteria modelling has been developed for choosing a route and vehicle for public
urban passenger transport, according to the criteria of shortest time, low cost and energy consumption.

¢ A methodology has been developed for the prediction of fine dust particles in low emission zones, based on a
modified numerical method for a system of differential equations. The methodology is applied to the city of Ruse.
¢ Experimental studies were carried out in real conditions to establish the influence of car exhaust gases in urban
and suburban environments. Three main groups of problems have been studied: influence of the quality or type of
fuel on harmful emissions and the operation of the internal combustion engine, influence of car exhaust gases in
urban and suburban environments, and ecology related to noise phenomena in cars. Sections of Sofia and the road
network in the region of Montana were studied. Tests were made in real conditions with a truck.

* An analysis and laboratory studies and tests in real conditions were made for the influence of the composition of
the fuel on the efficiency of consumption of trucks. Experimental studies were conducted with a Volkswagen 1.9
diesel engine with modified diesel fuel, created at "A. Zlatarov" University - Burgas.

* A "Mobile system for measuring emissions in the air" was created, which measures and collects data with
reference to the geographical position of the ambient temperature, humidity and atmospheric pressure, and
pollutants.

¢ The developed methodologies, methodologies and the results achieved during the second stage of the project
have been published and indexed in global databases: IF Thomson Reuters: 3 nos..; ; SIR Scopus: 14 pcs. In total, for
the two stages of the project, the publications are as follows IF Thomson Reuters: 7 nos. ; SIR Scopus: 30 pcs.

¢ The developed methodologies, methodologies and the obtained results are applicable for improving the
organization and efficiency of transport. The tested purified fuel is applicable to improve the environmental
parameters of a diesel engine.




