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TWO JUBILEES OF THE 

BULGARIAN SHIP HYDRODYNAMICS CENTRE – 

40 YEARS RESEARCH AND DEVELOPMENT ACTIVITIES AND

30 YEARS OPERATION OF THE EXPERIMENTAL FACILITIES – 

a look to the past, the present and the future 
K. Yossifov, Director, BSHC, Varna
1. Introduction

The Bulgarian Ship Hydrodynamics Centre celebrates two jubilees  in 2006 – 40 years since the beginning of systematic research and development activities in Bulgaria in the field of Ship Hydrodynamics and 30 years since the commissioning of its experimental facilities (10th October 1976).  

These two jubilees are connected with the formation of the first divisions of the future center within the structure of the Bulgarian Ship Design and Research Institute (SDRI - established in Varna yet in 1962). The preparations and the construction of the experimental facilities were carried out by the Ship Hydrodynamics Section, set up in November 1971 within the structures of SDRI, belonging to the State Shipbuilding Corporation. On this basis, the Center was established as an autonomous legal entity on 1 July 1977, by Decree No. 58 dated 16 June 1977 of the Board of the Council of Ministers of Bulgaria, with the name Bulgarian Ship Hydrodynamics Center (BSHC) and the following prime activities: scientific hydrodynamic research and testing with fundamental and applied character in the field of shipbuilding, water transport, fishing and other specific activities to meet the needs of Bulgarian and foreign organizations.    

The plenary reports [1], [2], [3], [4] of the 1981 and 1986 Jubilee Sessions of the Scientific and Methodological Seminar on Ship Hydrodynamics (SMSSH) and of the International Symposium and Conference on Hydro– and Aerodynamics in Marine Engineering (HADMAR’ 91 and HADMAR’2001) organized by BSHC, present a multitude of details related to the establishment, the consolidation and the development of the Center. These reports indicate the dynamic and adaptive infrastructure, which includes: experimental facilities, scientific and engineering personnel, elaborated experimental procedures and methods, developed nonstandard equipment, technologies, software, systems for automation of the hydrodynamic experiments, as well as the wide international cooperation, the publishing and consultant activities, the non-standard applied research, etc.

Information about the entire activity of BSHC could be found also in numerous other reports, written by the Senior Research Scientist P. Bogdanov and co–authors, presented at prestigious  international forums, such as 1978 and 1981 IMAM Congresses [5], [6], PRADS Symposia in 1983 and 1987, [7], [8], CADMO’86  [9], etc. Specific aspects of BSHC scientific achievements are presented in a number of scientific publications and reports, presented by BSHC researchers at international scientific forums and published in proceedings, scientific magazines and periodicals. 

On the basis of all published so far and the available official documents, the following more important events and dates of BSHC history could be laid out:

· 1962 – Decree №22 dated 13.02.1962 of the Council of  Ministers for establishment of the Ship Design and Research Institute (SDRI) with experimental and research base; 

· 1963 – Formation of “Technical and Operational Ship Qualities” (TOSQ – TEKK in bulgarian)  section to  SDRI, which marks the beginning of systematic R&D activities in the field of Ship Hydrodynamics;
· 1966 – November 29th  – Approval of the first Research Project TEKK 9-66: “Choice of an Optimal Experimental and Research Centre on Ship Hydrodynamics”;

· 1969 – December – The elaborated  Research Project TEKK 37–69: “Conceptual Design of Ship Hydrodynamics Experimental and Research Centre” approved;
· 1970  – Transformation of TOSQ ( from 01.01.1970) into three sections – “Ship Design Methods”, “Hydromechanics“ and “ Strength and Vibrations”;
· 1971 – Renaming of “Hydromechanics” section at first into “Hydrodynamics” and later into “Ship Hydrodynamics” section;
· 1971 – Resolution No. 390 of the Board of the Council of Ministers dated 22 November 1971, determining a building site for construction of the Experimental and Research Centre on Ship Hydrodynamics;
· 1972 – Resolution No. 75 of the Board of the Council of  Ministers dated 06 March 1972 concerning the  long–term Partnership Program of Bulgaria with UNDP for the period 1972–1976 (secured financial grant for construction of Experimental and Research Centre on Ship Hydrodynamics – Ist stage);
· 1973 – The “Ship Hydrodynamics” Division Established to SDRI;
· 1973 – Resolution No. 11 of the Board of the Council of  Ministers dated 31 January 1973 for approval of the conceptual design and commencement of funding of the Experimental and Research Centre on Ship Hydrodynamics;
· 1973  – Start of the construction of the Experimental and Research Centre on Ship Hydrodynamics – 31 March;
· 1974 – Put into operation  the Model Manufacture Workshop, Mechanical Workshop and the Measuring Equipment Laboratory;  
· 1975 – First experimental tests of the Cavitation Tunnel;
· 1976 – First experimental tests of the Deep Water Towing Tank Carriage;
· 1976 – Inauguration of the first stage (10 October) of Experimental and Research Centre on Ship Hydrodynamics – 11 out of 13 objects;
· 1977 – Order No. 58 of the Board of the Council of Ministers dated 16 June 1977 regarding the establishment of the Ship Hydrodynamics Center (on the basis of “Ship Hydrodynamics” Division  to SDRI and the constructed Experimental and Research Centre on Ship Hydrodynamics) as a division of the State Shipbuilding Corporation to the Ministry of Machine Building and Metallurgy (Director - Senior Research Scientist P. Bogdanov);
· 1979 – Put into operation the Maneuvering and Seakeeping Basin and the Shallow Water Towing Tank;
· 1981 – Put into operation a small, covered Wave Basin for Hydraulic Investigations;
· 1982 – The Open Water Area for tests of large size models constructed at Varna lake;
· 1983 – The open Wave Basin for Coastal Hydraulic Investigations constructed;
· 1984 – The open Wave Flume constructed;

· 1986 – Decree No. 289/07.08.1986 of the Council of  Ministers for construction of the Aerodynamic Laboratory;
· 1986 – Beginning of the Aerodynamic Laboratory construction;
· 1990 – Resolution No. 26 by the Board of the Council of  Ministers dated 12 February for transition of BSHC to the Bulgarian Academy of Sciences;
· 1991 – The Mini-Wind Tunnel constructed;
· 1992 – Order No. 97 of the Council of  Ministers dated 10 September for transition of  BSHC from Bulgarian Academy of Sciences to the Ministry of Industry as from 01 June 1992 (Director - Senior Research Scientist, Dr. K. Yossifov);
· 1993 – Order No. RD-16-408 of the Ministry of Industry dated 28 December for a temporary freezing  of the Aerodynamic Laboratory construction;
· 1999 – Decree No. 197 of the Council of  Ministers dated 02 November, for transformation of  BSHC into a legal entity to the Minister of Industry as per article 60 of the Administrative Law (Executive Director – Senior Research Scientist, Dr. D. Radev and Senior Research Scientist, Dr. K. Yossifov from 31 July 2003);
· 2004 – Decree No. 67 of the Council of Ministers dated 30 March for transition of BSHC to the Bulgarian Academy of Sciences.
This report is dedicated to both jubilees  which BSHC celebrates in 2006 as milestones in its activity - 40 YEARS since the beginning of the SYSTEMATIC RESEARCH & DEVELOPMENT ACTIVITIES in Bulgaria in the field of the Ship Hydrodynamics and 30 YEARS since the COMMISSIONING OF BSHC’s EXPERIMENTAL FACILITIES. The second jubilee is being celebrated for the first time. Its significance and role were treated so far in the context of jubilee celebration of the first event. 

The author of the present report, as a member of the small team of enthusiasts, who embraced the idea for establishing of the Center during the second half of last century’s 60s, together with the few veterans still actively working at the Center, takes up the challenge of nowadays and of the new generation of young specialists to write the present historical review as well as the responsibility for an impartial exhibiting of facts. 

Saving the detailed description of the above mentioned review reports of all that has been known for a long time about the establishment and development of the Institute, the present report has the following main objectives:

· to highlight some facts and events from the past either not known or reflected scarcely;

· to pay a greater attention to the present state of BSHC and its activity;

· to outline the trends of BSHC future development.

2. Some aspects of BSHC’s prehistory

2.1. The idea for establishment of the Experimental and Research Centre on Ship Hydrodynamics, born at the end of the last century’s 50s [10], [11], [12], [13], [14] found its practical realization with the established in 1962 Ship Design and Research Institute (SDRI), based on a part of the Design Department of the “G. Dimitrov” Shipbuilding and Shiprepair Yard – Varna. The decree No. 22 of the Council of Ministers dated 13.02.1962 for “Development of Shipbuilding and Shiprepair Industry” envisaged also construction of an “Experimental and Research Base”. 

The Systematic Research and Development Activities in the field of Ship Hydrodynamics started at “Technical and Operational Ship Qualities” (TOSQ – TEKK in bulgarian) Section, established in 1963 within the “Research and Development Activity” Division of SDRI with a head – Senior Research Scientist P. Bogdanov, Deputy Director of SDRI. The founder of TOSQ Section was Senior Research Scientist G. Toshev. The Section’s activity started with studies for optimum selection of main ship sizes, hydrostatics, stability, floodability, etc.  

The more important Research & Development activities of TOSQ Section in the field of Ship Hydrodynamics began in 1966 with TEKK 5-66 Project “Development and Testing of a New Method for Ship Power, Speed and Resistance Measurement during Ship Propulsion Tests” on the basis of a patented by V. Konstantinov method (a total of 18 documents, related to testing of the ship propulsion characteristics). 

In 1966 the TEKK 6-66 Project “Design of a Ducted Propeller with Optimum Characteristics” (a total of 12 documents) started, supervised by: Prof. M. Popov and Assoc. Professor L. Panov.

The TEKK 9–66 Project “Choice of an Optimal Experimental and Research Centre on Ship Hydrodynamics” (a total of 10 documents) was developed also in 1966. This Project justified the structure of the Experimental and Research Centre on Ship Hydrodynamics as well as the main parameters of the deep water towing tank, the cavitation tunnel, the seakeeping and maneuvering basin; specifications of the experimental and auxiliary equipment were elaborated; a project for the architectural design of the Center was developed. The project documentation was approved on 29 November 1966.

The three projects were successfully completed, with a main outcome - elaborated experimental methods, designs of measuring instrumentation, design of a hydrodynamic complex as well as of the main experimental facilities. 

In 1969 the TEKK – 37-69 Project “Conceptual Design of a Ship Hydrodynamics Experimental and Research Centre” (a total 10 documents) was developed.

On 01.01.1970 TOSQ section was split into three particular sections – “Ship Design Methods”, “Hydromechanics”, “Strength and Vibrations”.

The developments concerning the Experimental and Research Centre on Ship Hydrodynamics continued in 1970 at the newly created “Hydromechanics” section, (renamed in 1971 into “Ship Hydrodynamics” section) and in 1973 at the “Ship Hydrodynamics” section  within the newly created “Ship Hydrodynamics” Division of SDRI. The following tasks were developed in this period: КХ4–71 Project “Theoretical and Experimental Procedures for the Experimental and Research Centre on Ship Hydrodynamics” (preliminary variants) (a total of 18 documents); КХ-5-71 Project “A Principle Concept of the Structure and Components of the Experimental and Research Centre on Ship Hydrodynamics” (a total of 23 documents). A total of 19 projects covering technological, power supply and other issues related to the individual experimental facilities and equipment of the Experimental and Research Centre on Ship Hydrodynamics, were developed in 1972 only.

Large scale activities were initiated simultaneously by P. Bogdanov, in order to provide resources (from both Bulgaria and UNDP) for design and construction of the Experimental and Research Centre on Ship Hydrodynamics, supply of main equipment, personnel training, etc. 

As a result: 

· resources were provided within the frameworks of UNDP BUL 69/23 Project for short–term visits of Bulgarian specialists to numerous European experimental centers on ship hydrodynamics, for the first long–term specializations of the authors of Experimental and Research Centre on Ship Hydrodynamics Project at hydrodynamic laboratories in Hamburg and Glasgow and for implementation of an expert mission by Prof. E.V. Telfer from Great Britain in Bulgaria from 02.02.1970 to 03.04.1970. The task of this mission was to outline further aspects, plan and program for SDRI development as well as to formulate the structure and parameters of the Experimental and Research Centre on Ship Hydrodynamics as a prime and strategic necessity for successful and effective development of the Bulgarian shipbuilding;

· a building site for construction of the Experimental and Research Centre on Ship Hydrodynamics was assigned by Resolution No. 390 of the Board of the Council of Ministers, dated 22 November 1971, amended later (on 24 January 1973) by Resolution No. 5  of the Board of the Council of Ministers;

· The project of the Experimental and Research Centre on Ship Hydrodynamics was included in January 1972 in a long–term partnership program between Bulgaria and UNDP, and the Council of Ministers  of Bulgaria approved the action plan;

· The R & D Institute “Transproekt” was selected to develop the  conceptual design  of the Experimental and Research Centre on Ship Hydrodynamics;

· the conceptual design was approved by the Government Decree No. 11 dated 31.01.1973;

· a tripartite agreement was signed in February 1973, between Bulgaria, UNDP and IMCO (now IMO) for implementation of BUL/71/508 project: “Broadening the Scope of the Shipbuilding Design and Research Institute, Varna” with special emphasis on the establishment of the Experimental and Research Centre on Ship Hydrodynamics;

· the final design of the “Experimental and Research Centre on Ship Hydrodynamics” was assigned in May 1973 to “Transproekt” R & D Institute.

2.2. The conceptual project developed by Prof. E. V. Telfer includes:

· a main towing tank with dimensions: 200 х 15 х 7 m; 

· a second towing tank with dimensions: 150 х 15 m, divided by fixed longitudinal and transverse traveling walls, as well as mobile bottoms of five  compound (scale) basins with dimensions: 

· 150 х 3.75 х 7 m;

·  75 х 7,5 х 7m; 

·  75 х 3.75 х 3.5 m;

· 75 х 7.5 х 3.5m;


· 75 х 3.75 х 1.75m

allowing elimination of the basin’s width impact on the tests results as well as investigation of the shallow water influence;

· a maneuvering basin and a cavitation tunnel without specification of their main characteristics.

This concept was evaluated as a very complicated and expensive issue. Besides the necessary considerable capital investments, the suggested complex basin requires a considerable number of tests, which is acceptable in case of fundamental experimental studies, but not for “industrial” testing. The proposed use of one carriage only to conduct the experiments is significantly complicated. The required maximum speed of the carriage is not well justified in the concept. These nontraditional solutions and incompleteness of the concept actually predetermined its obsolescence.

2.3. The results of all developments mentioned above were used to formulate the basis for further discussions, evaluations and solutions for the basic parameters of the main and auxiliary experimental facilities of the Experimental and Research Centre on Ship Hydrodynamics, during the organized by IMCO (now IMO) meeting of experts in Varna, 5–20 March 1972, with the financial help of UNDP. Directors of leading European hydrodynamic centers and producers of experimental equipment participated in the meeting – Prof. A. Emerson and Mr. V. Crago from Great Britain, Dr. K. Remmers and Prof. Dr. Z. Shuster from FR Germany, Prof. Dr. G. Firsov, Dr. Y. Prischemichin and Dr. A. Gorshkov from USSR, Dr. M. Rakamarich from Yugoslavia, Prof. Dr. V. Lammeren and Dr. A. Lap from Holland, Dr. H. Edstrand from Sweden. Over 25 Bulgarian specialists participated as well – naval architects, construction engineers and architects.  The detailed discussions on the concept of the Experimental and Research Centre on Ship Hydrodynamics resulted in the following proposal (to a large extent prepared by the Bulgarian side) for main experimental facilities:

· a deep water towing tank – with dimensions 200 х 16.0 х 6.5 m, with maximum speed of the carriage 6 m/sec.;

· a shallow water towing tank – with dimensions 200 х 16.0 х 1.5 m, with maximum speed of the carriage 6 m/sec.;

· a seakeeping and maneuvering basin – with dimensions 60 х 40 х 2,5 m;

· a cavitation tunnel – with dimensions of the working section 0.6 х 0.6 m at flow speed 12 m/sec, and dimensions of the  large working  section 1.5 х 0.8 m at flow speed 4 m/sec;

· wind tunnel(s) – envisaged for the future.

Other essential recommendations were formulated during the meeting, regarding:

· the sequence of commissioning of the facilities: the deep water towing tank and the cavitation tunnel on the first stage, the shallow water towing tank and the maneuvering basin – immediately after that; 

· the separate (but not joint, as offered by Prof. E. Telfer) positioning of the towing tanks, which allows their extension  in the future;

· the parameters and the composition of the main measuring instrumentation; 

· the dimensions and parameters of the wave makers and wave dampers;

·  the structure and the volume of the auxiliary facilities, workshops work departments; 

· the requirements to the construction site, the construction of the tanks, the rails, etc.

Representatives of the most famous companies producing unique equipment for towing tanks and cavitation tunnels – Kempf and Remmers, Sоgrеа, Ка Ме Wа, British Hovercraft Corporation etc., took also part in the discussions.

 Bulgarian experts – prime authors of the Experimental and Research Centre on Ship Hydrodynamics project made also a significant contribution to the high efficiency of the meeting. This was due to the acquired considerable profound knowledge on the matter in the period 1966 – 1972 and to the prepared basic and specific materials, specifications and questionnaires, relative to the concept of the centre, to the main parameters of the experimental facilities, to the requirements of operation, to the main measuring instrumentation, etc.

The detailed questions concerning areas, heating, ventilation, transport, construction requirements to the basins’ forms, requirements to the architecture and construction of the buildings and of the laboratories proves the deep penetration of the Bulgarian part into the issues of the Experimental and Research Centre on Ship Hydrodynamics.

3. Some peculiarities of BSHC building/construction, commissioning of the experimental facilities, expansion of the activities of the Center, development of the scientific potential and the international cooperation and partnership

3.1. The construction of the Center was carried out within unprecedented short terms thanks to the attraction of leading Bulgarian designers, construction, installation and assembly organizations, possessing considerable experience in building ports, dock chambers and hydrotechnical facilities. Crucial factors for this success were the study of the foreign experience in building of such hydrodynamic laboratories and the considerable international expert assistance provided by the international organizations UNDP and IMO. The construction of the main facilities started on 31 March 1973 and was implemented by stages [15], whereas the experimental workshops were commissioned in 1974, the operational tests of the Cavitation Tunnel were conducted in 1975 and of the Deep Water Towing Tank carriage – in the beginning of 1976. 

The official inauguration of the first stage of construction of the Experimental and Research Centre on Ship Hydrodynamics was made on 10 October 1976 in the presence of representatives of the Government, UNDP, IMO, the State Shipbuilding Corporation and the local authorities. The Bulgarian Ship Hydrodynamics Centre (BSHC) was established as an autonomous legal entity to the State Shipbuilding Corporation on 1st July 1977, on the basis of the constructed first stage of the Experimental and Research Centre and the Ship Hydrodynamics Division of SDRI – Varna. The rest of the experimental facilities – the Shallow Water Towing Tank and the Maneuvering-Seakeeping Basin were commissioned in 1979. In the next years the experimental basis of BSHC was enlarged by construction, equipping and commissioning of:

· a small, covered Wave Basin for Hydraulic Investigations in 1981;

· an Open Water Area in 1982;

· an open Wave Basin for Coastal Hydraulic Investigations in 1983;

· an open Wave Flume in 1984;

· start up of construction of Aerodynamic Laboratory in 1986 and temporarily frozen in 1993;

· a mini Wind Tunnel (1:5 scale model of the large Wind Tunnel) in 1991.

The spectrum of the experimental studies in both Deep and Shallow Water Towing Tanks was extended by the delivery of the Large Amplitude Horizontal Planar Motion Mechanism (LAHPMM) for captive model tests. BSHC experts provided the technical conditions and facilities to use this system in both deep and shallow water towing tanks, which is today a unique and unmatched experimental capacity. Thanks to this, a multitude of maneuvering model tests of ships and pushed-towed barges was conducted in deep and shallow water, in channels, etc. The Cavitation Tunnel was equipped in 1986 with a second large working section allowing installation of a shortened ship model before the propulsor and with a second inclinable shaft propeller dynamometer – H41.

3.2. During the building and construction of the experimental basis and in the first years after the commissioning of the facilities, BSHC staff put special efforts for:

· development and mastering of more than 100 experimental procedures to carry out all model tests;

· mastering of the operation of all delivered to, or manufactured by BSHC instruments and systems (force gages, level sensors, pressure sensors, velocity transducers, Laser-Doppler Anemometer, Ultrasonic Position Tracking System, etc.);

· development and mastering of technologies for production of ship and propeller models;

· development and operation for experimental data acquisition and processing systems, including telemetry and telecommand systems, etc. (computer systems for data acquisition and processing, amplifiers, filters and signal conditioners, real time data acquisition and processing software, etc.);

· development and operation of specialized programs for subsequent experimental data processing, application of numerical methods for hydro- and aerodynamics, automated systems for accountant and administrative needs of the Centre.

· design and manufacture of experimental devices, mechanisms and facilities, including their electric drive systems, having a capital investments nature (the carriage for the Shallow Water Towing Tank, the Speed Carriage for the Deep Water Towing Tank, Wave Makers for all tanks, the Mini Wind Tunnel, the second work section of the Cavitation Tunnel, Test-bed for study of tank stabilizers, various traversing systems, etc.);

· design and manufacture of nonstandard equipment for production of models (equipment for production and measurement of propeller models, equipment for manufacture, transportation and storage of ship models).

3.3. The construction and development of the experimental basis of BSHC would not be possible without the wide international cooperation and integration with the international organizations – UNDP, IMCO (IMO), UNIDO, with the International Towing Tank Conference (ITTC), with the Russian (former Soviet Union) Institutions, such as CNII “Academician Krylov”, the Siberian branch of the Russian Academy of Sciences, with the Bulgarian machine building enterprises and shipyards of the State Shipbuilding Corporation system, with the Bulgarian Industrial Institutes (the Central Institute for Complex Automation, the Central Institute of Computer Engineering) with the Bulgarian Technical Universities and Higher Schools (the Naval Academy, the Air Force Academy, the Technical Universities in Sofia and Varna) and many others – universities and companies all over the world, on bilateral and multilateral basis.

3.3.1. Crucial was the role of the significant financial and technical assistance of the international organizations UNDP and IMO for the creation of the material-technical basis and the development of the BSHC staff. Five projects were successfully implemented in the period 1969 – 1992: BUL 69/23 “Further Formation of the Aspect and the Programme of the Shipbuilding Institute”, BUL 71/508 “Broadening the Scope of the Shipbuilding Research and Design Institute in Varna”, BUL 78/001 “Consolidation of the Bulgarian Ship Hydrodynamics Centre”, BUL 80/003 “Determination of Ship Handling and Maneuverability”, BUL 86/008 “Training Centre for Physical and Mathematical Modeling in Marine Engineering”. The benefits for BSHC from these projects can be summarized as follows:

· BSHC received a significant expert assistance;

· the main engineering and technical staff was trained adequately;

· the majority of the main unique equipment, measuring instrumentation and computer systems were delivered;

· subcontract assistance was provided;

· technical literature and scientific information was delivered;

· the participation of leading specialists in international scientific forums was granted.

3.3.2. The contribution of the established in 1972 bilateral cooperation with the Russian Hydrodynamics Center CNII “Academician Krylov”, was significant. As a result of this cooperation:

· a significant expert assistance was rendered to BSHC in the period of construction and putting into operation of the experimental facilities, comprising of: staff training, development and mastering of main experimental procedures, technologies for manufacturing of ship and propeller models, design and manufacture of measuring technique and non standard instruments, delivery of main experimental facilities (set-ups for resistance and propulsion tests in calm water and waves, set-up for study of the velocity field in the plane of the propulsor, propeller dynamometers - for open and ducted propellers, for open water and propulsion tests);

· BSHC conducted for the needs of CNII “Academician Krylov” a large scale research program in the period 1980 – 1992, which includes 29 projects for: conduction of applied model hydrodynamic tests of a multitude of series of ships, propulsors and drilling platforms; development and commissioning of automated systems for acquisition and processing of experimental data; development of data base software and technical documentation for measuring systems and devices.

3.3.3 The accumulated knowledge by the leading BSHC personnel in the course of the multitude of fellowships, specializations and training in leading foreign hydrodynamic laboratories as well as the collected practical experience during the years of operation of the main BSHC facilities, were the solid foundation and background to expand the spectrum of functions and activities of the Center since the middle of 80-ties of the last century to the present, in the directions of: development and transfer of innovation products and technologies; expert assistance; preparation of expert assessments; organization of international forums, etc. The most important achievements in these lines are as follows:

· implementation of three UNIDO projects for expert assistance to foreign institutes and organizations in India, Indonesia, China, DPR Korea, Vietnam, Cuba and other countries from the Caribbean region;

· developing and commissioning of automated systems for hydrodynamic investigations in two laboratories of CNII “Academician Krylov”; developing of software for data bases and technical documentation for measuring systems and devices;

· design and development of a submarine simulator for the needs of the Bulgarian Navy;

· propeller dynamometer for the Danish Maritime Institute (now Force Technology);

· mooring line dynamometers for the needs of Varna shipyard.

3.3.4. BSHC has organized in the period 1969 – 2005, a total of 25 sessions of the Scientific and Methodological Seminar on Ship Hydrodynamics (SMSSH) with a wide international participation. Some of them were conducted jointly with or separately from national and international events, such as:

· First Youth Symposium on Shipbuilding, 1981;

· Fourth National Congress on Theoretical and Applied Mechanics, 1981;

· Fifth Congress on Theoretical and Applied Mechanics, 1985;

· Congress of the International Maritime Association of East Mediterranean Countries, IMAEM’87;

· Fourth International Symposium on Practical Design of Ships and Floating Structures, PRADS’89;

· International Symposium and Conference on Hydro– and Aerodynamics in Marine Engineering, HADMAR’ 91;

· Congress of the International Maritime Association of Mediterranean Countries, IMAM’93;

· International Conference on Onboard Computer Systems, CABS’95;

· International Symposium and Conference on Hydro– and Aerodynamics in Marine Engineering, HADMAR’ 2001;

· Eight International Numerical Towing Tank Symposium, 2005.

In the last decade, BSHC actively cooperates with the Scientific – Technical Unions – Varna in organization and conduction of the periodic International Conferences on Marine Science and Technology.

3.3.5 The participation of BSHC in the activities of the international organization International Towing Tank Conference (ITTC) dates back to 1972, when the 13th conference of the organization was held in West Berlin and Hamburg. Since then, until the forthcoming 25th conference envisaged for 2008, Kyoto, Japan, BSHC researchers participate regularly in the work of the organizational structures of this international organization. Since 1975, the BSHC Directors are members of ITTC Advisory Council, where the leading hydrodynamic laboratories have their representatives. Since 1981, with a 6-years long interruption (1999 -2005), leading BSHC experts actively participate in the work of various technical committees of ITTC (please, see Table 1). A total of 15 written contributions were presented by BSHC specialists within the last 12 conducted sessions of ITTC. The reports of the Technical Committees refer to 116 publications of BSHC researchers. 

Table 1. BSHC Members of the Technical Committees (TC) of the ITTC
TC
Place of the Conference
Committee
BSHC Members

25
Kyoto, Japan

September, 2008
Seakeeping Committee
Dr. Rumen Kishev 

24
Edinburgh, UK

September,

04-10, 2005



23
Venice, Italy

September,

08-14, 2002



22


Seoul & Shanghai

Korea & China

September,

05-11, 1999
Environmental

Modeling Specialist 


Dr. Rumen Kishev 



21
Trondheim, Norway, September, 15-21, 1996
Powering Performance Committee 

Seakeeping Committee


Dr.Veselin Hadjimikhalev

Dr. Rumen Kishev 



20
San Francisco, USA

September,

19-25, 1993
Resistance & Flow Committee

Seakeeping Committee 

Quality Control Group 

Symbols & Terminology Group 
Dr. Dimitar Kostov

Dr. Rumen Kishev

Dr. Enrique Haimov

Dr.Kostadin Yossifov

19
Madrid, Spain,

September

16-22, 1990
Resistance & Flow Committee 

Powering Performance Committee

Panel on Validation Procedures
Dr. Yovi Yovev

Dr. Kiril Varsamov

Dr. Enrique Haimov

18
Kobe, Japan

October

18-24, 1987
Resistance & Flow Committee 

Powering Performance Committee

Panel on Validation Procedures
Dr. Yovi Yovev

Dr. Kiril Varsamov

Dr. Enrique Haimov

17
Gothenburg, Sweden

September

08-15, 1984
Resistance & Flow Committee 

Powering Performance Committee
Dr. Yovi Yovev

Dr. Kiril Varsamov



3.4 The dynamic of the BSHC staff until 2001 is reflected in detail in the plenary reports referred to [1], [2], [3] and [4].

The present paper presents graphically the dynamic of the BSHC staff (on a full time basis) including the total number of employees, as well as of the different categories of workers, since the commissioning of the experimental facilities, until September 2006.

[image: image2.wmf]
Fig.1 BSHC staff dynamics – 1976 - 2006

The following peculiarities of the BSHC staff development are evident for the last 30 years:

a) a dynamic growth of the total staff and the individual personnel categories in the period of building and mastering of the experimental facilities (till 1989).

b) a sharp, even five-fold decrease of the total number of staff in the period 1990 – 2004; the most significant reasons for this process were:

· the negative consequences of the transition of Bulgaria and the rest of European socialist countries (main clients of BSHC) towards market economy;

· the generated uncertainty of BSHC employees about their professional future and the natural strive to multiply the obtained in BSHC knowledge and experience either in the private business or in other hydrodynamic laboratories or shipbuilding yards. As a consequence of these processes, a technological chain was formed in Varna, as well as on the BSHC territory, serving the specific needs of the hydrodynamic center and by consolidation year by year, transforming into a stable technological background of the Center. 

· the negative attitude of the Ministry of Economy to the so called “institutional” science in general and to BSHC in particular in the period – end of 1999 till 2004, when BSHC had the status of an administrative unit to the respective Minister, which lead to almost two fold reduction of the staff.

c) a slow but stable growth of the full-time staff after BSHC transition to the Bulgarian Academy of Sciences (BAS) – with 16 full time and 8 part time employees at the present moment; four young Ph. D students and specialists are appointed according to a Project with the Ministry of Education;

d) special care and attention are paid to the total training and continuous qualification of the employees and especially of the researchers, the engineering staff and the highly qualified workers manufacturing models of ships and propellers, since the establishment of the hydrodynamic complex. Favorable conditions for these priorities were ensured by the financial resources of the four UNDP projects, by the established bilateral and multilateral cooperation with foreign and Bulgarian universities, hydrodynamic laboratories and academic institutions all over the world.

The training of the researchers and the engineering-technical staff was ensured during the years by:

a) long-term fellowships in leading hydrodynamic laboratories in Japan, Italy, Germany, Sweden, Finland, Norway, Denmark, the Netherlands, Belgium, France, Spain, UK, USA and Canada, which were provided for more than 90 employees for a total of 500 man/months;

b) study tours and consultations of more than 450 employees in hydrodynamic laboratories, universities and institutes in Japan, China, USSR, Turkey, Greece, Romania, Yugoslavia, Austria, Czechoslovak, Poland, Hungary, FRG, GDR, Finland, Sweden, Norway, Denmark,  the Netherlands, Belgium, France, Italy, Spain, Portugal, UK, USA and Canada;

c) Training in BSHC of:

· research and engineering staff, carried out by foreign and Bulgarian experts, by: consultations on the mastering of the experimental procedures, measuring equipment and instruments, automated data acquisition and processing systems; lectures on topical problems of the theoretical hydro- and aerodynamics; training courses and consultations on mathematical modeling and mastering of specialized software and professional program systems;

· qualified workers and technicians carried out by foreign experts on the practical mastering of the technological equipment and technologies for production of ship models and propulsors, on the operation of unique experimental facilities, measuring equipment and of the systems for experiment control.

The following traditional forms for development of the scientific potential were used:

(a) periodic competitions for acquiring of the scientific degree “research scientists” and competitions for change of the scientific degree after attestation of the respective researcher;

(b) regular and extramural Ph. D studies, which resulted till September 2006 in 32 “doctor” degrees of BSHC researchers;

(c) research works qualifying for academic degrees “Senior Research Scientist resulted”  till September 2006 in 25 researchers of BSHC; 

(d) doctoral and post-doctor fellowships in foreign universities and laboratories in Germany, Portugal, Canada, Japan, Australia, Belgium, France, Spain and other countries within national scientific programs and framework programs of the European Union;

(e) participation and presentation of reports of the research staff of BSHC in international scientific forums as well as publishing papers in foreign and Bulgarian scientific magazines.

The training of the staff has been always a first priority and significance for BSHC development in the modern conditions of the global economy of knowledge.

4. Contemporary trends for development of BSHC 

The second transition of BSHC to BAS in June 2004 created favorable conditions for expansion of the research and development activities in the new conditions of the academic society – partnership and integration with leading academic units; presence of regulation basis and approved academic procedures; facilitated access to academic publications with international reputation, periodicals and up-to-date information for the trends and developments in research and technologies; established long term international bilateral and multilateral cooperation; opportunities for Ph. D. studies; support for maintenance and modernization of the experimental basis and development of the personnel; benefits from academic preferences at delivery of top level software products and equipment for R & D activities; integrated participation in research projects, scientific forums, etc.

4.1 A new academic structure of BSHC is adopted (Fig. 2)

A Statute for BSHC activities is adopted, which regulates the subjects of the activities and the competence in the following areas:

a) Ship Hydrodynamics and Aerodynamics, including propulsion, seakeeping and maneuvering of ships in laboratory and full scale conditions; hydrodynamic design and optimization of ship forms and propulsors.

b) Ocean Engineering, including propulsion, seakeeping and maneuvering of floating structures; statistics and prediction of operational conditions (waves, currents and winds) in ship navigation areas and operation of the ocean engineering structures; technologies for transformation of the ocean energy.

c) Information and numerical technologies, including numerical methods in fluid mechanics; computer simulation of hydro- and aerodynamic processes; onboard information and control systems; sea and river training simulators.

d) Industrial Hydrodynamics and Aerodynamics, including hydrodynamics of fish breeding farms and facilities; hydrodynamics and aerodynamics of water and air filters; hydrodynamics and aerodynamics of industrial installations, facilities and devices.

e) Coastal Hydraulics, including studies for generation and propagation of wind waves and wind currents in the coastal zone; wave impact on the coast and the coastal engineering structures; sediment dynamics, changes of the bottom relief and of the coast line.
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Fig. 2 BSHC organizational structure - 2006

f) Technologies for environmental protection and sustainable development, including: impact of engineering  activities in the coastal zone; cases of pollution of coastal waters and sediments due to industrial activities (water transport, port operations tourism); cases of sea wrecks and disasters; cases of hydrodynamic impact of floating vessels  and convoys on the coast and on the river bottom.

g) Water transport technologies and transport telematics

h) Special technologies for defense.

i) Theory and technology of the model experiment; model production technologies, development of measuring instruments, automation of the scientific experiment.

The constituted subjects of activities are implemented by five specialized Sections: “Ship Hydrodynamics”, “Ship Dynamics and Ocean Engineering”, “Maritime Information Technologies and Computer Simulations”, “Coastal Hydraulics and Environment Protection”, “Technical Hydro- and Aerodynamics” and the Division “Experimental Technique and Technologies” comprising of the following sectors: “Design”, “Experimental Production”, “Measuring Techniques and Electric Drives”, “Experimental Production” and “Experimental Facilities”.

It is evident from the presented in Fig. 2 structure of BSHC that collective management bodies of the Center are the General Meeting of the Scientists and the Scientific Council. 

The Scientific Council has 17 members with attained academic ranks – 12 research scientists from BSHC and 5 renowned scientists from Varna universities and institutes.

4.2 The favorable environment and conditions for functioning and development of BSHC after the accession to BAS, as well as the demand of scientific services on the international markets, motivated BSHC management and staff to look for appropriate approaches and to reveal resources for recovery and reconstruction of the Shallow Water Towing Tank (one of the world largest), the Hydraulic Laboratory and to continue the construction of the Aerodynamic Laboratory.

The first stage of the main reconstruction of the Shallow Towing Water Tank was completed in June 2006 and after that the first research order was implemented for a prestigious foreign client. Full renovation of the towing carriage systems for driving, control, measurement and data acquisition and processing will be accomplished till the end of this year. 

4.3 A program for renovation and modernization of the experimental, measuring and computer technique is successfully carried out in the hydrodynamic laboratories and in the model production. The following modernizations were implemented:

a) Maneuvering and Seakeeping Basin

· improvement of the hydraulic drive of the wave maker by introduction of new systems for continuous filtration and cooling of the oil in the hydraulic stations;
· recovery of the ultrasonic tracking system of free running floating objects trajectory  by hardware and software upgrades, aiming to increase the accuracy and to improve the reliability of the measurements;

· development and commissioning of a digital autopilot system for tests of free running ship models, together with a set of rudder machines and propeller drives with a microcontroller numeric program control;

· commissioning of a new measuring system based on portable personal computers;

· development and commissioning of a new automated onboard control system for tests of free running ship models, connected with flexible data base for results storing, using and statistical analysis;

· developed method for analysis and evaluation of the errors at autonomous model tests on the basis of the ITTC recommendations;

· renovation of the technique for dynamic tests in waves by the new inertial system MOTAN for measurement of the motion parameters of a body with 6 degrees of freedom, allowing high accuracy measurements of movements, speeds and accelerations of the model in all space directions.

b) Deep Water Towing Tank

· the operational capacity of the Planar Mechanism (LAHPMM) is restored by a complete reconstruction of the motor drive control; the signal conditioners are recovered and new application software for data acquisition and processing is developed, based on the software packages Test Point, Labview and Matlab.

c) Shallow Water Towing Tank
· the bottom of the concrete cup of the basin is reconstructed; intensive activities are carried out to renovate the systems of the Towing Carriage, providing driving and control, measurement and experimental data acquisition and processing.

d) Cavitation Laboratory

· the measuring-computer complex is upgraded, through using up to date program packages for data acquisition, processing and analysis; 

e) Model Design

· up-to-date software products are introduced, such as Rhino3D – a universal 3D system for geometric modeling, based on geometric modeling by rational bi-splines (NURBS), specially adapted for description of the ship hull and containing the application program RhinoMarine for hydrostatic and stability calculation; VISI-Series is also introduced – a software CAD/CAM system, specialized for computer design and production of propellers and other objects with a complex geometry.

f) Model Production

· the technology for production of wooden models is improved. The main raw material used is the special fibreless wood Abachi;

· the copying-milling machine B-12 for processing of wooden models is modernized, through CNC. The integration of the up-to-date CNC BEL product with the machine was implemented on the basis of the CAD/CAM system VISI-Series, by VISI-Machining 3D Rel.13.1. module in particular, which allows facilitated development of CNC programs;

· a special, fully integrated to VISI-Machining 3D module is developed, allowing automated measurement of the hulls of the manufactured models, by application of various techniques, as well as production accuracy statistical evaluation;

g) Development of the computer network of BSHC

· all experimental facilities and workshops are connected to the network;

· internal optical cable connections are introduced for all facilities;

· a wireless connection is applied between movable free running objects, tested in Maneuvering/Seakeeping basin and Deep Water Towing Tank and the BSHC computer network.

4.4. At present, BSHC maintains the traditions of a wide partnership, established yet in the course of construction and development of the main facilities, by joint studies in the field of Ship Hydrodynamics, Ocean Engineering & Technologies, River Transport, Coastal Hydraulics, Aerodynamics, Coastal and Ocean Engineering, Simulation Technologies and Simulation Training systems and by cooperation in training of students and Ph. D. students in most of the areas mentioned above, with 14 institutions.  Nine of them are foreign institutions – ANAST University of Liege, Belgium; Danish Maritime Institute (now Force Technology); The Institute of Hydraulics, Waterways and Coastal Engineering (FIWK) to the Hanover University, Germany; the Center for Hydrodynamic Studies (CEHIPAR) in Madrid, Spain; The National Institute for Studies and  Model Tests of Ships (INSЕAN) in Rome, Italy; the Faculty of Maritime Technologies and Engineering to the Lisbon Higher Technical Institute (IST), Portugal; the Center for Design and Study of Ships,  Gdansk, Poland; the  Flemish Institute for Hydraulic Research (FHR) in Antwerp, Belgium; the company TESS-Com M&D, Italy.

Five are the organizations from Bulgaria – Technical University Varna, Naval Academy Varna, Technical University Sofia, the Institute of Oceanology at BAS, Varna, the Institute of Mechanics at BAS, Sofia.

4.5. 1994 was the starting point of efficient participation of BSHC in the framework programs of the European Union for research, technological development and demonstrations.

Within the 4th framework program “COPERNICUS” BSHC participated as a partner in the development of two tasks “Design of Adaptive Sea Constructions at Extreme Wave Loading “ and “Telematics of Internal Waterways Navigation”.

Within the framework of cooperation with NATO, BSHC participated in the development of the Project “Simulation Design and Creation of Virtual Prototypes” (1999 – 2002) and of the respective reflections in the STANAG 61 Standard.

In the framework of the Project “Fundamental Hydraulic Studies of Coastal Processes by use of the Hydraulic Laboratory Complex in North Germany”, financed by 5th Framework Program of EU, BSHC researchers have implemented a total of 6 sub-projects in the period 2001 – 2005:

· “Combined Physical and Numerical Modeling of Coastal Erosion of Sand Beach Area, Protected by Artificial Reef”,

· “Flow Around Ships in Shallow Water at Trans- and Supercritical Speed”,
· “Hydrodynamic Research of Flow Around Ship Propellers: Flows with Partial Cavitation and Blade Tip Flows”,

· “Physical Model Study of Innovation Reinforced Concrete Caisson for Floating Wave Breakers”

· “Laboratory study on dredge - induced spreading of sediments”

· “Hydrodynamic Interaction Between Ships in Restricted Fairway”

The Project of the 5th Framework Program of EU “Promotion of High-Tech in Hydrodynamic Research” was successfully developed, enriching the research capacity of BSHC in the fields of the Numerical (CFD) and the Experimental (EFD) Hydrodynamics. The most important results of this project include:

· Acquisition and implementation of the state-of-the-art CFD solver FLUENT and relevant pre- and post-processing software; 

· Training of the staff (14 trainees) and young researchers from other related organizations in CFD simulations with Fluent; 

· CFD-dedicated web site (cfd.bshc.bg) providing a forum for exchange of information and ideas thus consolidating the CFD community in Bulgaria and enhancing its relations with the international CFD society; 

· Participation in 20 scientific events on CFD and EFD with 19 presentations; 

· Organization and hosting of the 8th Numerical Towing Tank Symposium, a popular annual symposium on CFD applications in ship hydrodynamics, with participation of 50 researchers from 15 countries with 37 presentations; 

· Acquisition and installation of the state-of-the-art data acquisition and processing system LabView with training of the staff (19 trainees); 

· Acquisition and implementation of advanced measuring devices like MOTAN - an inertial 6DOF motion measurement system, yacht dynamometer, etc. 

BSHC researchers participated in series of tests for study of ship deck wetnees at intensive waves, together with researchers from El Pardo (CEHIPAR) hydrodynamic laboratory – Madrid, Spain, in accordance with the MAROLA project (from EU program “Transnational Access to Large Experimental Facilities”).

According to 6th Framework Program of EU from 2005 BSHC is a partner of a large Consortium of European Research Organizations participating in the Project “Coordinated Action on Ocean Energy” (CA-OE).

BSHC has participated and is participating actively in various projects, financed by the national fund “Scientific Studies” to the Ministry of Science and Education”. Since 2004 this includes the following projects:

· “Euro Integration of Bulgaria by the Navigation Canal Danube River – Study and Development of Contemporary Technologies for Sustainable Development, Training and Efficient River Transport” in accordance with the National Scientific Program “The Bulgarian Society – a Part of Europe”, containing 4 subprojects : 1) A Numerical Model of Transport of River Sediments, with Application for Danube River; 2) Virtual Training According to European Standards of Navigation on the Internal Waterways of Europe; 3) Development of a Pilot Trans-European Line (Rein- Main- Danube) for transport of containers between Valone region and Black Sea (ports Varna and Russe); 4) Application of contemporary methods and technologies for design, construction and modernization of river ships and convoys; 

· “Reinforcement of the Capacities of the BSHC in the Field of Research on Efficient and Environmentally Friendly Inland Navigation” – REFIN with the objective to transform BSHC into an European Center, which will render scientific support to the sustainable development of the river transport on the lower course of Danube.

· “Study of the velocity field in the plane of the propeller disk and its dependence on the ship form” which provides resources a joint project with the Shipbuilding Research Center(CSSRC) in Ushi, China, within the bilateral scientific-technical cooperation between Bulgaria and China.

· “Study of the wave currents and sediment transport in the region of coast/beach protection structures”,which provides resources a joint project with the Hydraulic Research Institute (MNRI) in Nanging, China according to the bilateral scientific-technical cooperation between Bulgaria and China.

4.6. At present the BSHC full time jobs are already 80. The scientists are 27 which represent 34% of the total staff. Twelve of the scientists have attained academic ranks, while 10 have a “doctor” degree, which represent, consequently, 44% and 37% from the scientific staff. 

It should be noted however, that there is an obvious alarming trend of “ageing” of the scientific staff. The only way to counteract is to attract young specialists, by provision of new jobs, by organizing qualification courses, by specialized training of students (bachelors and masters) as well as by guidance and training masters for graduation work and Ph.D. students for thesis preparation, on subjects within the competence of BSHC scientists with attained academic ranks.

4.7. The objective, subjective and resources preconditions described above, available due to the efforts of the staff and the expected participation of BAS in the utilization of the pre-accession EU funds by the established Innovation Relay Center, are stimulating factors for the dynamic development of the scientific-application activity of BSHC.

The development of BSHC can be characterized as a whole as follows:

a) Extension of BSHC capabilities and of the scientific-application activity spectrum by implementation of non traditional tasks, such as: systematic model tests of high speed yachts, investigation of the characteristic of new coupling devices of pushed barge trains (sea and river), investigation of controllability of vessels in channels and in shallow waters, investigations of ocean energy utilization devices, as well as of innovative wave energy utilizing devices;

b) A geographic expansion of the disseminated by BSHC scientific products and services to customers already from four continents – Europe, Asia, North America and Africa;

c) Inclusion of the mathematic modeling in the list of standard services provided by BSHC. A large scale program is currently going for delivery and mastering of specialized program packages, well known internationally and with wide applications;

d) Consolidation of the scientific potential by involving leading BSHC specialists in the training process of students on master programs, by guidance of professionally oriented student practices, by training of Ph. D. students, by attraction of young scientists in post doctoral specializations, etc.;

e) A wide integration with the international scientific potential for joint participation in development of projects, financed by  European programs for research and development, as well as involvement in NATO and US Naval Studies Department research programs, etc.

f) Broadening and deepening of the multilateral and bilateral research cooperation by participation in corporative research studies, by exchange of experts and information, by participation in international coordination committees, forums, and other scientific events.

4.8. The strategic objectives of BSHC for development of the experimental basis, the research and design activities and the human potential in the period 2007 – 2013 can be formulated as follows:

4.8.1. Objectives relevant to BSHC experimental basis:

Short term objectives:

( Design, manufacture and installation of a facility to the Shallow Water Towing Tank Carriage, allowing investigation of passing each other ships and floating objects in shallow water;

( Establishment of a Maneuvering Simulator and of a Research Simulation Training Center;

( Recovery of the technical characteristics and putting into operation of the experimental facilities of the Hydrotechnical Laboratory and of the Mini Wind Tunnel; 

( Design, manufacture and introducing of a new, modular Oscillator for Forced Vertical Motions (OFVM), with capacity to operate also in horizontal plane, for study of floating body dynamics;

( Creation of facility for energy and cavitation tests of turbines and pumps;

( Modernization of the measuring and computer instrumentation, by introduction of up-to-date specialized equipment and own developed devices and measurement & control systems;

( Development of a system for remote wireless control of the wavemakers in the Deep and Shallow Water Towing Tanks and replacement of the existing wave dampers in the Maneuvering-Seakeeping tank with more efficient ones;

( Development of a propeller dynamometer with vertical drive and a system for control of rotating propeller columns; 

( Development of a new generation of rudder machines for model tests;

( Extension of the technical capacity of the model production by introduction of new metal cutting machines, including a special NC machine center for processing of large diameter propellers and ability for measurement of the finished product.

In long term prospective:

( Update of the project “Laboratory for Aerodynamic Studies” and organization of building-construction works as well as providing the required modern measuring and registration equipment;

( Reconstruction and modernization of the Maneuvering-Seakeeping Tank in order to provide technical conditions for model tests of unique ocean facilities (construction of a well for testing deep water technique and anchoring, installation of a wavemaker with electro-mechanical drive and a sectioned plate for generation of oblique waves, development of a system for generation of currents and waves, installation of a moving bridge).

4.8.2. Objectives relevant to BSHC main directions of scientific research activities:

Ship Hydrodynamics

· Hydrodynamic design and optimization of ship forms and propulsors;

· Study of the scale effects in the hydrodynamic processes and development of procedures for model experiments;

· Investigation of new types sea/river transport vehicles and  propulsors;

· Modeling of the hydrodynamic interaction of the ship with restricted fairway environment;

· Development of procedures for evaluation of the experimental errors during various model tests in Deep and Shallow Water Towing Tanks.

Ship Dynamics and Ocean Engineering

· Refinement of the methodology and instrumentation for numerical modeling and experimental investigations of the wave behavior  of prospective ships and ocean engineering facilities;

· Detailed modeling of anchor systems dynamics;

· Investigation of semi-submersible platforms dynamics at accidents;

· Introduction of onboard computer systems for a real operational control;

· Mastering and conduction of non standard model tests;

· Development of a new procedure for prediction of speed loss in waves based on model tests data (commitment of BSHC to the ITTC Seakeeping Committee).

Maritime Information Technologies and Computer Simulations

· Development of a specialized software for educational computer simulations of sea and river objects and navigation processes;

· Elaboration of a design project for a research simulation training center;

· Development of methods for experimental investigation of pushed-towed convoys maneuvering properties in shallow water;

· Mastering of a special CFD software package for simulation of ship maneuvers.

Coastal Hydraulics and Environmental Protection

· Mastering of a new specialized software for mathematical modeling of waves and wave impacts on the coast and on the coastal fortification structures, coastal currents and transport of sea and river sediments, changes of the bottom relief and of the coastal line;

· Mathematical modeling of the quality of the coastal waters, the pollution of the waters and sediments from industrial activities (water transport, port operations, tourism);

· Elaboration of a project for reconstruction of the wave flume, refinement of the experimental facilities and the measuring system;

· Update of the methods for experimental investigation of impact of the engineering facilities on the coastal zone environment.

Technical Hydrodynamics and Aerodynamics

· Updating of the procedures for experimental investigations in the Mini Wind Tunnel;

· Elaboration of projects for equipment of the large subsonic wind tunnel;

· Development of procedures for energy and cavitation tests of turbines and pumps;

· Refinement of the experimental method for hydrodynamic investigation of fish breeding farms and facilities.

Water Transport Technologies

· Development of technology for intermodal transport;

· Participation in programs for development of the Danube river transport and its inclusion in the European intermodal networks.

Special Technologies for Defense

· Modernization hydrodynamic optimization of ships of the Bulgarian Navy;

· Development of virtual prototypes and simulation design;

· Participation in new programs of NNAG at NATO (subgroup SG 61 “Virtual Ship”);

· Realization of the developed special projects of the Office of Naval Research at the US Department of Defense.

Theory, Technology and Automation of the Model Experiment

· Extension of the automation of the model production (increase of the controlled axes of processing, standardization of the  automated measurements);

· Refinement and unification of the computational platforms of the automated measuring systems in all experimental facilities of BSHC (the existing and the envisaged for commissioning systems);

· Development of measuring and recording devices and technical equipment in order to cover new types of hydrodynamic investigations, as well as for operation with new experimental devices.

4.8.3. Relevant to the development of the human potential of BSHC
Development of the existing personnel

· Realization of various forms of increasing of the qualification of the workers and of the engineering – research staff;

· Mobility of the scientists (further intensive participation in international forums, international projects, fellowships);

· Development and utilization of an electronic knowledge base on experimental and numeric hydrodynamics, containing information about classical and topical BSHC and foreign investigations and developments (technology for creation, maintenance and communication with the knowledge base).

Attracting Young Specialists and Researchers for Training and Work on the Subjects of BSHC Activity

· new jobs provision;

· specialized students practical and graduation works and post graduate qualification courses;

· specialized training of students (bachelors and masters) on subjects related to the BSHC activity in the frames of  Specialized Programs between BSHC, TU-Varna and BAS – Educational Centre;

· guidance and training masters for graduation work and Ph.D. students for thesis preparation on subjects within the competence of BSHC scientists with attained academic ranks.

5. Conclusion

The retrospective review of the way covered so far until the present jubilees testifies the beneficial development of BSHC, marked by a multitude of successes as well as by objective opportunities for a further progress.

Today, in the jubilee 2006 Bulgaria possesses a modern hydrodynamic center that performs more and more efficiently its mission in favor of the society. More than 600 persons have been working for this center since its establishment up to present. For the period, reckoned from the inauguration on 10th of October 1976, a total of 266 scientific-application investigations were carried out for customers from Bulgaria, Romania, Turkey, Greece, Czechoslovak, Belgium, Germany, France, Denmark, Norway, UK, Russia (USSR), Korea, Singapore, and USA.

Many of the former BSHC employees continue to work, realizing the obtained in the center qualification in other companies, institutes and universities in the country and abroad – in Spain, Denmark, Germany, UK, Japan, Singapore, Australia, USA and Canada. Continuously growing is the number of them that collaborate actively and contribute to the success of BSHC activities now.

We can note with confidence that BSHC is positioned well and wins recognition in the national, European and world research space, whereas its progress becomes more and more commensurable with the achievements in European and world scales.

The future of the center is connected with the challenges stemming from the forthcoming accession of Bulgaria to European Union as well as with the accelerated trends of the globalization of the information, with the establishment of a universal research space and a world market of scientific products. These trends define for us the obvious needs of continuous comparison with the world criteria and standards, of adaptation to the model of functioning of the world information, scientific and technology markets, of extension of the activities by free transfer of information, science and innovation technologies as well as of the necessity for production of convertible scientific product. This is definitely the contribution of BSHC to the transformation of the present economy into the tomorrow’s knowledge economy.
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