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professor Jarosław Mikielewicz

On his sixtieth birthday and thirty seven years at the rnstitute
of Fluid Flow Machinery of Polish Academy of Sciences

(IFFM PASci)

The profile of the celebrity

Professor Jarosław Mikielewicz was born on 10Źh April 1941 in Vilnius, In
1945 the whole familv of Mikie]ewicz with children moved to Gdańsk. He read his
higher education coulses at the Department of Machinery at Technical University
of Gdańsk in the years 1959-1964, which he completed with the Master of Engi-
neering degree, He was awarded the degree of Doctor of Philosophy in technical
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sciences in 1968 by the Board of Machine Building Department at Technical Uni-
versity of Gdańsk for the doctoral dissertation titlred Analysi,s oJ the possi,bi,lźty of
applicati,on of "liquźd, fins" i,n high-temperature iari,able-pTessuTe recuperator. The
Doctor of Sciences degree was also conferred to him in 1972 by the Board of NIa-
chine Bui]ding Department at Technical University of Gdańsk for tlre disscrtation
titled Selected problems of steam generat,ion of a low-pressure bo,iling medi,um źn
a cycle of a two-component power un,it.

He took the placements in the area of heat transfer at the Institute of 'lhernral
Physics of AS SSSR in Novosibirsk, Institute of Heat and Mass Transfer of AS
BSSR in Mińsk, University of Delaware, University of Miclrigan, Massachusetts
Institute of Technology in USA. In tlre years 1981-1982 he stayeri at Brown Uni-
versity in USA as a Visiting Professor. In 1986 in tlre frame of DAAD stipend he
stayed for a month at fortr German universities and in 19BB he stayed for a month
at tlrree American urriversities funded from the lesoulces of American Academy
of Sciences. In 1991 lre stayed for a month in Canada invited by t}re NlcN{aster
University. During that stay he visited several universities as well as Canadian
research centres.

Professor J. Mikielewicz started ir.LrJr"*ional carrier in 1964 and has al-
ready completed 37 years of work at various scientific positions starting with as
an assistant trainee at Technicai University of Gdańsk, through the posts of as-
sistant, senior assistant, research fellow, docent and ending as a full professor at
the Institute of Fluid-F'low Machinery PASci, The title of professor in techni-
cal sciences was awarded to him by tire President of the State witir the decree
of 13 September 1979. In December 1990, based on a positive opinion frorn the
Central Qualification Commission he was raised by the Secretary of Acadenry to
tlre position of firll professor. Since 1972 he was a Head of Thernrodynanrics and
Heat 'Iransfer Division at IFFNI PASci until 1992, In 1992 lre was elected by the
Scientific Board of tlre Institute of Fluid-Flow Machinery to tlre post of Deprrty
Director for Science and in 1998 to tlre post of General Director of the Institute.

Apart from lris scientific and researcir activities he conducted, since 7972, in
the frame of the part time job, educational work first at the College of Engine-
erirrg, Koszalin, and t}ren at the Technicai University of Gdarisk in the franre of
full time, part time and contracts.

Achievements in scientific and research work

Scientific work of Prof. J. Mikielewicz lras beetr preserrted in 146 published
works, Major directions of lris scientific activit), can be outiirred as fol]ows:

o analysis of new thermodynamical power cl-cles.

l heat transfer in heat exchangers rvit}r t}re aid of lrerr- elements, stich as liquid
fins,

o flow boiling problems and non-isotlrertrral 1icil_rid-r-apour flows,
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o evaporation in thin liquid layers,

o split of thin layers of liquid into rivulets, wetting problems,

o problems of stability of two-phase liquid-vapour flows in chanrrels,

o critical flows of two-phase liquid-vapouT n]ixtures,

o natural convection in a thermosyphon irr application to the thernal diode,

o flooding of fuel elements during ntrclear reactor incidents,
o direct contact condensatiotr on sub-cooled liquid layer,

o spreading and heat transfer of single and two-phase jets impingirrg on a
surface,

o analysis of non-conventionai equipment and systems of energy conversion,
partictrlarly analysis of solar collectors and their implementation in domestic
conditions,

Works on the topic of a new equipment for intensification of lreat transfer,
so called li,quid fi,ns have been distitrguished with the award of Technical Scien-
ces Department of PASci in 1974. Problems of boiling, two-plrase flows, stability
of thin liquid layers have fundamental importance in steam generators, nuclear
reactors, apparatus in chemical engineering, refrigeration evaporators and many
other technical applications, Developed by him semi-empirical method 1br calcu-
lation of heat transfer coefficients during flow boiling is widely known. It lras been
published in International Journal of Heat and Mass Transf'er and lras been cited
in many sources, Another work, regarding the method of determination of cha-
racteristics of pumps operating on two-phase medium under conditions of reactor
failure, where he was the principal author (of a theoretical concept), deveioped
irr the USA, has stroke a significant interest amongst specialists. The method
has been discussed several times and cited. The concept proved to be correct,
włric]r has been confirmed by experimental investigations. Th.e method has been
introduced into the calculation codes for the reactor failure at the Electric power

Institute in USA.
Prof. J. Mikielewicz is also a principal arithor of a new nrathematical model

of a phenomenon of split of a liquid film into rivulets" The correctness of that
model has been confirmed by experimental investigations corrducted in the gloup
headed by him, and also other atrtlrors. Developed model of wetting, where he is
a co-author, is characterised by a very novei approach to the problem,

Apart from works of fundamental nature Professor J. Mikielewicz actively
worked on several technical problems, amongst the others connected with reali-
sation of experimental two-components power unit with 2 MW power contracted
by ZAMECH fronr Elbląg, which unfortunately has not been competed, ammonia
turbine utilising waste heat (Institrrte of Artificial Fertilisers in Ptrławy), steam
dehydration in layered blades to reduce the impact of corrosion - ZAMECH
Elbląg, systems of tank heaters orr contemporary tank-ships (Shipyard of Paris
Commune in Gdynia), numerous expertises for the Centre of Marine Technology
in Gdańsk.
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After receiving the professorship, Prof. J. Mikielervicz undertakes, together
with his supervisees new complex problems such as heat transfer at supercritical
pTeSSureS, flow boiling crisises, two-phase annular florvs with account of a flowrate
of separating and entraining droplets from the surface of liquid film, heat trans-
fer in the presence of medium vibrations, natural circulation in closed circuits in
application to so called tlrermal diodes. The results of these works have been in
majority published in international journals. During his stay at Brown University
in the USA as well as after his return he works on the problem of two-phase cri-
tical flows in channels. As a result of these works the theory of singular points in
multi-dimensional space was developed. Other works regarding two-phase flows
are: methods of analysis of such flows based on criteria of reversible and irre-
versible processes, analysis of c]osure problems in two-phase flows, flows tlrrough
T-junctions. These problems are of fundąmental importance in the development
of a branch of science known as two-phase flows.

In 1986 he received an award from the Secretary of PASci for supervising the
work on Models of phenomena occurrźng in two-phase fiows. Recently he was also
invo]ved in complex heat transfer phenomena (convection with conduction) linked
to incident flooding of fuel e]ements of nuclear teactors, direct contact condensa-
tion of steam on a sub-cooled liquid layer and finaily the split and heat transfer
of single arrd two-phase jets impirrging on a solid surface. The model of fl,oodi,ng
enables not only determination of the liquid front velocitv, but also determination
of the structure of two-phase flow during fl,oodi.ng. Condensation of stean on a
liquid layer has been solved by him using analytical approximate method. In the
rnodel included has been a specific turbulence in tlre vicinity of the liquid-vapour
interface. It is a novel approach to the problem, which stroke iŃerest amongst
authors in the country and abroad. In recent works he considers tłre split and
heat transfer of the liquid layer formed due to impingement of a liquid iet or
an air jet with droplets on a solid surface, He analyses the shape of the iet on
inclined surface as weil as conditions for transition of supercritical flow into the
subcritical one (hydraulic jump) using developed earlier application of t}re theory
of singular points.

A summary of works by Prof. J. Mikielewicz on the motion and heat transfer
of thin liquid layers flowing on a solid body, surface is a co-author's monograph
Motion and heat transfer of thi,n li,qui,d f/ms, Fluid-F]ow Series, Vol. 23, Ossoli_
neum, Wrocław.

Another direction of Prof. J. Mikielewicz interest is energy conversion in non-
conventional systems and apparatus, particularly utilisation of soiar energy un-
der domestic conditions. He elaborated, in the frame of tlrat problem, a series of
issues connected with implementation of flat solar collectors in agrictrlture, Tlris
encompassed development of simple, effective algorithms for tlrertnal calculations
of solar co]lectors in stationary and non- stationary states. He is a co_autlror of
a new concePt of a collector with absorption of radiant energy in the volume
of semi-transparent bed. From the area of problernatics connected with energy
conversion in non-conventional apparatus, apart from original works Prof. J, Mi-
kielewicz is a co-author of a monograph Non-conuentional appara,tus and, systems
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of energy conuers,ion Fluid-Flow Series, YoL, 24, Ossolineum, Wrocław,
A summary of Prof, J. Mikielewicz knowledge on the topics of mass, momen-

tum and energy transport is a monograph titled Modelli,ng of thermal-hydraulic
phenomena, Fluid-Flow Series, Vol. 17, Ossolineum, Wrocław 1995,

Apart from works of fundamental nature Prof. J. Mikielewicz took part, to-
gether with his group after receipt of the professorship, in several application
works, Mentioned here can be the concepts: of air soiar collectors uti]ised in agri-
culture for produce drying, soil heating in foil tunnels, heating of water in fish
growing ponds, collectors for drying of utilisation sands using solar energy for To-
nraszów Mine of Natural Resources "Biała G'ora". For the entire effort connected
with implementation of solar collectors he received two group awards from the
Co-ordinator of the topic PR-B. Development of the solar heating of a Mikołajów
Tower, leisure centre of the Automobile Club Warsaw, belongs also to the works on
the implementation of solar enelgy. Other applicatiorral works encompass moder-
nisation of a thermal-cooling system of a autoclave for "Polfa-Starogard" factory,
assessment and modernisation of heat exchangers and climatisation units manrr-
factured by "Klimor-Gdynia", utilisation of waste heat from greenhouse furnaces
for production of electric energy using a freon cycle, development of prodtrction
technology and investigations of lreat transfer intensity of rolled tubes for re-
frigeration and heating applications, Recently he developed a theory of steam
separators with swirlers for two-phase flows contracted out by ABB Atom from
Sweden.

He took part in a series of international and national conferences presenting
papers or taking an active part in discussions amongst the others in forrner So-
viet Union, Great Britain, USA, Romania, Germany, Yugoslavia, Italy. He was
invited to present his works in most prestigious research centres of former So-
viet Union, USA, Great Britain, Germany, France, Canada, Swederr. He assessed
works for a well known international journal - Multiphase Flow Magazine and
many domestic publishing, books by prominent Polish scientists from the area of
thermodynamics and heat transfer, for a Central Commission for Degrees and Ti-
tles as well as polish scientific committee for Research. He is the Editor-in-chief
of the Archźues of Thermodyna,mźcs and IFFM PASci Publishers. At present he is
a Member of a Central Commission for Titles and Scientific Degrees. In 2000 he
was incorporated to the Editorial Board of a prestigious British magazine Nature.

Development of staff and educational achievements

Under supervision of Prof. J. Mikielewicz completed have been 12 doctorate
studies. He was a custodian of 6 Doctor of Science dissertations, which have been
successfullv completed. He assessed about 30 doctoral dissertations and several
habilitational dissertations. Five doctoral works have been submitted by foreign
PhD sttrdents, and one doctoral dissertation was defended at the Victoria Uni-
versity of Manchester, Great Britain, and one regarding the baccalaureate at the
Royal Institute of Technology in Stockholm. He elaborated in the form of review
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the scientific achievements of about ten candidates to t}re title of professor.
Apart from the scientific and research activit}, ]re cotrducted educational ac-

tivity,
For several years he lectured at the College of Engineering in Koszalin, and

then at Technical university of Gdańsk.
He conferred lectures on the Continuum NIedia N,,Iechanics and widely urrder-

stood Thermodynamics (Classical Thermodynamics, Tlrermodynamics of lrre_
versible Processes, Heat Transfer, 'Iechnical Thermodynamics) for students from
Technical Physics and Applied Mathematics Departnrent. A nelv view otr classica]
and tecirnical thermodynamics irr application to, amongst the otlrers, gravitatio-
nai, electrostatic, magnetic fieids, surface phenomena has been presented in the
work Principles of Thermodynamics as well as in printed series on course lectures
Selected Problems of Thermo-Mechan,ics and Outli,ne of Thermodynam,ics. On the
other hand, the problems of heat transfer have been presented in student books
Outli,ne of Heat and Mass Transfer and Heat Transfer, All these works are cha-
racterised by a rrovelty and a contemporary view. He is a supervisor of several
Master of Science works. For his educational activity he received several Rector
awards at the College of Engineering in Koszalin and a medal "Of nrerit to the
College of Engineering in Koszalin", and also has been distinguislred by the Ko-
szalin district goverrrment with an Honour Medal "Of merit to the developnrent
of Koszalin district" in 1984.

He gave lectures at tlre doctoral course at IFFM PASci, many postgraduate
CourSeS, CourSeS for the development of engineering staff from "Energoproiekt''
Gdańsk. The result of these activities are original course notes. He ied aiso a
series of Courses for young scientists, for example from tlre Theory oJ Er,per,źment.

Achievements in the area of science management

Since 1972 until 1992 he led the Thermodynamics and Heat Transfer Depart-
ment at the Institirte of trluid-Flow Machinery PASci. In 1992 he was elected by
the IFFN4 PASci Scientific Board to the post of Deputy Director for Science arrd
irr 1998 - General Director.

For very many years he is a Member of the Scientific Board of the Instittrte
of Fluid-Flow Machinery PASci. He was a Member of the Board of the Facrrlty of
N4achine Building and the Faculty of Technical Physics and Applied Mathenratics
of tlie Technical Urriversity of Gdańsk, Scientific-Technical Board of the Research
Centre for Refrigeration and Gastronomy "Gastromasz", Consultatiorr-Scientific
Board at the Implementation Centre of a Nationai Co-Operative Factory ''Pro-
drem" in Gdańsk, He is a Member of a Scientific Board in the Centre of Marine
Technology in Gdańsk and the power Engirreeritrg Institute in warsaw.

For the last three tenures he was a Cliairnan of tlre Committee of Tliermody-
namics and Combustion PASci. For lris lłlanage]]lelrt activity he received in t9Ó5
a Scientific-Management Award from t}re Secretarl. of IVth Department of PASci.
He is also a Member of the Power Engineering Connittee. N.,Iembcr of a Sectiorr of
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Fluid Mechanics of the Committee of Mechanics PASci and a \4ember of Gdańsk
Scientific Society. Since 1988 he is a Member of t}re trditorial Committee of the
Archźues of Thermod3lnami,cs and since 1993 a Member of EdiŁorial Cornnrittee
of the Transact,ions of the IFFM.In 1997 he became the Editor-in-C}rief of Ar,-
chźues of Thennodynam,ics and since 2000 the Editor-in-Chief of Transaction,s o.f
the IFF]VL

For his scientific and nranagement activity }ie received: a Gold Badge of Mecha-
rrica1 Engineering Department of Technical University of Gdańsk, a Silver Medal
of Nleclranical Engineering Department of Technical University of Lódę, 1\4eda1 of
--+L75"' Anniversary of Marine High School in Gdynia. In 2000 lre received a medal
fronr the society of scientists workitrg in rnultiplrase flołvs for his contributiorrs to
multiphase flows.

For two terrns he was a Member of the polisir scientific committee for Rese-
arclr (KBN), and in the second tern he was elected the Clrairman of the Electro-
teclrnics and Errergy Group I(BN (Group T10) as wei1 as a Member of PHARtr
Board. He is a Poiislr delegate to t]re 5Ćh Framework Programme of trU in the
Commission "Energy", a Nlember of a Central Conrmission for Titles and Scien-
tific Degrees. Irr 19BB he was qualified to become an Ordinary Menrber of the
International Refrigeration Institute irr Paris.

He was atr organiser of Summer Schools devoted to the problems of "Trvo-Phase
Florvs" organised in tłre frarre of Conrmittee of Thermodynamics and Cotnbustion
PASci in 1976 as well as in the fi,ame of a Section of Flrrid Mecharrics of t]re Com-
mittee of l\'Iechanics PASci,

He was a Member of the Organising Committee of International Conference
titled "Ba]tic Heat Transfer Conference", Góteborg 1991, arrd in 1999 }re was
awarded organisatiorr of that conference in Poland. In 1997 he was zrrr olgatriser
of an International Conference on Morlellirrg and Desigrr in Fluid-Florv Machi
nery in Gdańsk, He was invited to the International Organising Comnrittee of
tlre Third International Confererice titled " Multiphase Flow 98" in Lyon and
tjre Scientific Committee of a Workslrop Varna'97 on Tansport Phertomena ,in

Two-Phase Flow. He was a reviewer in international journals (International N,Irrl-
tiphase Flow N{agazine, International Heat Transfer Conference in Great Britain,
International Conference ol E,nergy System and Ecology) and others.

Zb,igniew Bi,licki,
Institute of F]uid-F]ow Nlachinerv

Selection of most important papers by Prof. J. Mikielewicz

Monographs and textbooks

7. Analysi,s of Possi,bi,li,tzes of Implemen,tation of "Lźqui,d Fźns" in a Hi,qh-Tern-
perature Variable-Pr-essuTe Recuperator, Doctoral dissertation subnitted to
t}re Factrlty of l\{achirre Brrilding, Tecłrnical University of Gdańsk, 1968. also



l0 Professor Jarosław N{ikielewicz . .,

Bulletin the IFFM PASci, 44171611972,

2. Selected Problems of Steam Generat,ion źn a Two-Component Cycle, Ha-
bilitational dissertation (DSc) submitted to the Faculty of Nlaclrirre Buil-
ding, Technical University of Gdańsk, 1968, also Bulletin ihe IFFN,I PASci,
34l720l1972.

3. Modelli,ng of Thermal-Hydrauli,c Processes, Fltrid-Flow Machinery Series,
Vol. 17, 1995, Ossolineum, Wrocław.

4, TrelaM. Mikielewicz J.: Moti,on and Heat Transfer of Thi,n Li,qużd La.ryers,
Fluid-Flow Machinery Series, Vol. 23, 1998, Ossolineum, Wrocław,

5. Mikielewicz J., Cieśliński J,: Non-Conuent,ional Apparatus and Systems of
Energy Conaersźon, Fluicl-Flow Machinery Series, YoL 24, 1998, Ossoli-
neum, Wrocław.

6. The Measurement, Instrumentat,ion and Sensors Handbook - Temperature
Ind,icators, with J. Stąsiek and T, Madaj, (Chapter 32.10), trditor JG We-
bster, CRS Press IEE Press, 136-151, 1999.

Textbooks and printed series of course lectures

!, Outli,ne of heat and mass transfer, with P, Ktrbski, College of Engirreering,
Koszalin 1979.

2. Pri,nci,ples of thermodEnam,ics,IFFM PASci Scientific Notes, 7B2l1098lI9B4.

3. Selected problems of therurto-mechan,ics, part I, with A. Rasmus. College of
Engineering, Koszalin, 19BB.

4. Theoretical found,ati,ons of energa conseruatźon, Proceedings of semin ar Energy
conseraat,ion ,in a cornpanlJ) Departmental Centre for Development of Mini-
stry of Metallurgy arrd Machine Industry Staff, Gdańsk 1968,

5, Foundat,ions of Thermodynam,ics wi,th Theory of Si,mi,lańty and Pri,nci,ples
of Modellźnq, coulse notes for "Energoprojekt", Gdańsk 1987,

6. Selected Problems of Ecologi,cal Energy Managemenź, with J, Cieśliński,
printed series of couTse lectures, IFFM PASci, Gdańsk.

7. Heat Transfer, with B. Grochal, S. Polesek-Karczewska, S, Gumkowski, D.
Mikielewicz, printed series of course lectures, IFFM PASci, Gdańsk, No.
162197.

B, Outli,ne of Thermodynamźcs, with H. Bieliński, D. Mikie]ewicz, printed se-
ries of course lectures, IFFM PASci, Gdarisk. No. 163/97.

9. Non-Conuentional Sources of Energy, rvitlr J. Cieśliński, printed series of
course lectures for Mechanical Engineering Department of TUG, 1996,



Professor .Tarosław N4ikielewicz . ..

Original published research works

7. Liquźd fr, - o new deu,ice for heat transfer equźpment, witlr J, Madejski, Int.
Journal Heat and Nlass Transfer, Voi. 14,357-363, l97L,

2. Mi,,nirnum thi,ckness of a lźqui.d fi,lm fl,owi,ng ueńi,cally down a solźd surface,
with J, R. Moszyr'rski, Int. J. Heat Mass 'Iransfer, Vol. 19,771-776, 7976.

3, Breakdown of shear dńuen li,quźd film, with J, R, Moszyński, Transactions
of the IFFM, 66(1975).

4. A method for correlating tłte characteristźcs of centri,fugal pumps i,n tuo-phase
fl,ow, with D. G. Wilson et al., Transaction of the ASME, J. of Fluid Eng.,
Vol. 100,4(1978),

5. Tłte źnfl,uence of surface roughness and the pTesence of gaseous med,ium
on the wetabi,li,ty of metals, with St. Szulc-Semiczek, 7th Sylnposium on
Materi,als Propertźes National Bureau of Standards, Washington, L977.

6, Erperi,mental stud,y of euaporati,on and breakdown of thi,n li,qui,d fi"lms dri,uen
by shear stresses, with E. Ihnatowicz and St, Gumkowski, ASME Win-
ter Annual Meeting, Dec, lg77, Atianta USA, Paper 77-WAIHT-7, also in
Transactions of the ASME J. of Heat Transfer, Vol. 101, 4(L979),

7. Erpeńmental inuestźgati,on of contact angles of ńuulets fl,owźn,g down a uer-
ti,cal solźd surface, with St. Semiczek-Szulc, Int. J. Heat Mass f\,aIrsfer, Vol.
2L,1978.

8. Brealędown and euaporatźon of thi,n shear driuen li,quźd f/rns, with J. R.
Moszyński, Int. Seminar Nuclear Reactor Safety Heat Transfeą Dubrovnik
1980, also in a book edited by S, G. Bankoff, N. H. Afgat Heat Transfer źn
Nuclear Reactor Safety, McGraw-Hill Conrp., 1982,

9. Heat transfer ,i,n a channel at supercrit,ical pressure, with M. Adelt, Int. J.
of Heat and Mass Transfer, YoL 24,10(1981), t667-1674.

10. A si,mplźfied model of fl,ow boi,Ii,ng cris,is, with B, Sedler, Int. J. Heat Mass
Transfer, YoL. 24, 1981, 431-438.

IL. Sźngular poźnts i,n the solutźons of two-phase fl,ow equat,ions, withZ. Bilicki,
ZAMM, Band 66, Heft. 4, 1986.

12. Analysi,s of an annular-m,ist flnw i,n a T-juncti,on, with E, Śliwicki, Int. J.
Multiphase Flow, Vol. 14, 3(1988).

1,3, Two-phase downflow ,in a uert,żcal pźpe and the phenomenon of cLtoki,ng, with
Z. Bilicki and J. Kestin, Int. J. Heat Mass Transfer, Vol.30,7(1987).
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