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3. TEACHING ACTIVITY 
 
On November 1971 Mr. Floris receives a two-years “Ministry of Education” fellowship to 
perform researches in internal reciprocating engines and gas turbine combustion processes. He 
co-operates with the “turbomachinery design” full professor in the student education program. 
On October 1974 he competes to obtain  the course “Steam Generating Units and Combustion 
Technology” and obtains the seat of Lecturer. 
As “Ministry of Education” fellow and as Lecturer he suggests many thesis on the following 
topics: 
- physical and mathematical models of pulverised coal flames 
- radiative heat transfer zone method to solve the heat flux in utility furnaces 
- “entrainment” gasification associated with steam and gas turbine combined plants: chemical-
kinetic and thermodynamic modelling 
- evaluation of convective heat transfer coefficients in fluidized beds for steam production 
- Computational Fluid Dynamic Modelling of valves, incinerators, burners and after-burners 
- experiments in the area of industrial combustion 
 
 
4. RESEARCH ACTIVITY 
 
Since November 1971, Mr. Floris works on gas turbine corrosion phenomena due to heavy fuel 
oil and studies ways to modify the combustion process and the fuel itself in order to reduce the 
sulphidation effect [1, 2, 3, 4]  (1)    
On 1973/74 he prepares computer codes to evaluate the performances and efficiency of 
reciprocating internal combustion engines. The Otto and Diesel Cycles are assumed on the On 
1973/74 he prepares computer codes to evaluate the performances and efficiency of reciprocating 
internal combustion engines. The Otto and Diesel Cycles are assumed on the hypothesis of 
chemical equilibrium. 



A program subcode is written to minimise the Gibbs and Helmholtz thermodynamic potentials in 
order to get the flue gas composition (modelled as a 13 chemical species mixture), final 
temperature, maximum pressure, mean pressure, work, efficiency and pollution data [6, 7, 8] 
On 1977 he works in collaboration with the National Italian Electric Board (ENEL) to evaluate 
experimentally the heat flux due to radiation in steam generating units furnaces with tangential 
combustion. On field is mounted a measurement train with suction thermocouples and all 
relevant data on the ENEL furnace of S.Gilla (Cagliari) are recorded. A radiative heat transfer 
model and the computer code are developed independently. Computer outputs and experimental 
data were in good agreement [2, 9]. The research target was to elaborate computer programs to 
be used in the furnace design in order to avoid hot spots and film boiling. 
Since 1977 he works on the design of combustion facilities to burn pulverised coal under vitiated 
air conditions for applications to steam and gas turbine combined plants [10, 11, 12, 13, 14, 15]. 
Since 1980 Mr. Floris in collaboration with the Italian electro-mechanical company Ansaldo 
S.p.A. works on the design of a fluidized bed combustion boiler to be installed in the Sardinian 
coal mines area. The boiler is designed to burn an high-sulphur content domestic coal of 
subbituminous rank [16, 17, 18]. 
In 1985 he designs a Combustion Test Rig Facility which is installed at the S.Gilla Power 
Station. This facility is used for many years to study the formation of pollutants in flames and 
mechanisms of reduction of nitrogen oxide formation [20, 21, 22, 27]. 
In 1987 he starts a research on modelling fluid flow combustion and heat transfer and co-
operates with the software house Fluent.Inc in US and in Great Britain. This subject of interest 
will continue up to now and will give rise to many papers and contracts with companies 
interested to the design of new brand of burners for industrial applications [19, 25, 28, 34, 36, 
37]. An industrial patent for a dual fuel burner with multiple annular jets is enforced in Italy, 
Europe and North America. 
In the mean time the co-operation with ENEL and Ansaldo continues all over the years 1986 - 95 
in the area of fouling and slagging in boilers which use low grade coals for electric power 
generation, and a few papers are written on this matter, beside classified reports [23, 26] not 
published. 
Mr. Floris starts also a new research project in the area of design of batch incinerators for 
industrial waste disposal. Aspects of self-regulation and control by means of PID regulators are 
studied on real plants operating in Italy and on small scale test rigs [29, 30, 31, 32, 33, 35]. 
New research projects in the area of design of butterfly and slide valves started in 1989 and still 
continue to day, since there are in Sardinia companies in the area of electro-mechanical 
manufacturing which compete with very few firms in the manufacturing of such valves for 
Fluidized Cracking Plants in petrochemical industry [36, 41, 42, 46, 48, 49]. 
In the 1990 Mr. Floris has also launched a research project on the production of glass fibers for 
telecommunication through the design of new burners apt to perform the reaction of silicon 
tetracloride and oxygen, via the high temperature generated by flames of methan/oxygen. The 
research has been financed by the north italian producers of optical guides, as Pirelli Cavi and 
has brought to the development of new combustion devices. 
In the last five years (1994-99) Mr. Floris has been involved in the development of new 
technologies for the thermal-chemical treatment of industrial and municipal wastes. He is co-
operating with manufactures of indirect fired pyrolysis plants aimed at the recovery of fuels and 
at the generation of electrical power. The main activity is devoted to the design of new sealings, 
reactors of slow pyrolysis and treatment train of pyro-gas. A patent is then submitted that 
introduces many innovation in the technology [39, 45, 46, 47, 51]. 
In the 2000 Mr. Floris moves on to the development of new technologies in the alternative 
energy area. The large extension of salt works around Cagliari suggests to investigate ways to 
produce distillate water out of the main process. The solar irradiation on Oceans is well known 
as the main means of water cycle on Earth. Conventional solar stills are built in a very simple 



way as transparent solar farms over brackish water surfaces. Efficiency is low, less than 30% of 
irradiation is converted to evaporation latent heat and water condensation. A new design is 
proposed and patented that makes use of a double effect: condensation in the inner glazing of 
solar farm plus condensation inside a heat exchanger placed below the water surface. Efficiency 
rises to 60% [50, 52, 53, 54, 57, 58, 61]. 
In the years 2004-2008 the use of solar irradiation is then investigated by Mr Floris, in 
cooperation with the Academy of Science in Budapest, as a means in helping the purification of 
water containing chlorinated aromatics. The tests in laboratory confirm that even the small 
amount of UV irradiation plus the warming effect of IR in sun rays may trigger the cut of 
chemical bonds Cl–C of chlorinated compounds in presence of catalyst. In this way a technique 
is opened to the purification of polluted waters that cannot be treated with bacteria. The cost of 
the technology is reduced due to the UV and IR sun natural radiation, otherwise necessary to be 
produced artificially to break the chemical bonds. The studies on the matter give rise to a patent 
on photocatalysis [55, 56, 60, 62] related to the construction of a mobile treatment train to bring 
around in the fields were it is needed in order to purify deep waters with aromatic chlorinated 
compounds. 
 
 
______________ 
(1)         
 Numbers in brackets refer to author’s bibliography at the last paragraph of this 
curriculum 
 
 
5. FOREIGN INSTITUTIONS OR LABORATORIES WITH WHICH ASSOCIATED 
DURING THE CAGLIARI UNIVERSITY TENURE 
 
Mr. Floris is member of the international organisation Combustion Institute. 
On September 1973 he spends two weeks in Sheffield to follow formal technical sessions of the 
International Combustion Symposium on the subject Turbulent Flames, High Intensity 
Combustion and Furnace Flames. It is the starting point of a co-operation that last in time. 
On 1974 he attends a course offered by Prof. Derek Bradley in Milan, ENI S.Donato Milanese, 
on the Reaction Mechanism of Rich Air-Gasoline Mixtures. 
On December 1973 he spends a few days at Ijmuiden (Amsterdam) at the International Research 
Centre of IFRF host of Prof. J.E. de Graaf, M.P. Heap and T.M. Lowes. On that occasion he 
learns how to evaluate on an experimental text rig links between the emissions, flame 
temperature and flow field in the flame. The research is sponsored by the US Energy Research 
and Development Agency (ERDA). 
On November 1974 in Zagreb he participates as instructor and lecturer to a course offered by an 
Italian-Yugoslavian co-operation board to technicians and engineers of the Yugoslavia Electric 
Energy Agency. 
On April 1978 he participates to a summer course at the Von Karman Institute (Brussels) on 
Combined Cycles for Power Generation. 
On July 1980 on his way to present a paper before the International Combustion Symposium in 
Canada, he is invited to spend a few weeks at the Lawrence Berkeley Laboratories of the 
Department of Mechanical Engineering in Berkeley California. 
On July 1981 he is invited to attend a summer course on fluidization at the Department of 
Mechanical Engineering of M.I.T., Cambridge Massachusetts USA, under the direction of Prof. 
Béer, Sarofim and Glicksman. Since then he starts a research collaboration with Prof. Glicksman 
on the evaluation of surface resistance heat transfer coefficients in fluidized bed boilers. 



On July 1982  he wins two CONSIGLIO NAZIONALE DELLE RICERCHE awards and live 
Italy to work for more then one year until the end of December 1983 at the Department of 
Mechanical Engineering of the Massachusetts Institute of Technology, Cambridge USA. 
During fellowship tenure at MIT he designs an experimental apparatus to evaluate under very 
fast transient conditions (a few milliseconds) the values of Nusselt Number in a cold fluidized 
bed of glass and sand particles of different size distribution and sphericity. The signals were 
digitised and the files were manipulated with a computer in order to obtain the heat balance in 
the bed and the overall heat transfer coefficient values. The results of the research were presented 
before the XVI International Centre for Heat and Mass Transfer Symposium in Dubrovnik, 
Yugoslavia [18]. 
On April and May 1984 he again is at MIT to conclude is work on fluidized bed surface heat 
transfer. 
On August September 1985 he again is at MIT to continue his research on hydrodynamic of 
fluidized beds and in 1986 he wins a grant NATO Senior to work at MIT on mechanisms of 
formation and growth of bubble phase in fluidized beds. He spends the first semester in 1987 at 
MIT to conclude his work which is presented before the International Congress UIT [24] in 
Florence. 
In September 1987 he starts a co-operation with the Department of Mechanical and Process 
Engineering of Sheffield University which continues also to-day and has many different aspects 
which run from research co-operation in the area of industrial combustion and fluid flow 
modelling to the exchange of students in the area of chemical and mechanical engineering. 
In the year 1990/1991 he is guest of the Department of Mechanical and Process Engineering in 
Sheffield to teach an advanced Heat and Mass Transfer Course to chemical and mechanical 
engineering graduates.  
As consequence of this collaboration with Sheffield University in April 1991, April 1992, May 
1994 are organised in Cagliari three day seminars in Fluid Flow Modelling with the participation 
of experts from the US, Belgium, Italy and UK - Prof. Hirsch, Swithenbank, Subbiah. 
In the years from 1995 to 2008 Mr. Floris is heavily involved in promoting the International 
Programs in student and staff mobility that bring in new connections with many European 
Institutions in the Mechanical Engineering area (see international academics). 
In the mean time a research cooperation is established with the Academy of Science in Budapest 
under the sponsorship of the Joint Ministers of International Affairs in Hungary and Italy. That 
cooperation has brought many results in the area of heat and mass transfer applied to energy 
saving and still is alive. Under the project Mr Floris has moved to Budapest frequently to 
perform research and monitoring, and staff of the Hungarian Academy moved to Cagliari for the 
same aim. Students of the PhD Master level spent semesters in both Institutions. 
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