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EDUCATIONAL AND RESEARCH UNIT OF SCIENTIFIC
AND DESIGN SCHOOL OF V.M. KOVTUNENKO

Summary. The activities of many outstanding domestic scientists and designers in the field of rocket and
space technology were not limited only by the framework of an enterprise or a design office, where their sci-
entific and engineering developments were carried out, but were also closely connected with education and
teaching. The article describes the period of activity of a prominent scientist and designer of rocket and space
technology, Vyacheslav Mikhailovich Kovtunenko, at the Dnipropetrovsk State University from 1953 to 1977.
The article describes the key activities of the scientist at the University, and, in particular, at the department
of aerohydromechanics (AHM). Also the article describes the team from the educational and research section
of the Kovtunenko school, and the problems of his research. The representatives of the Kovtunenko ' school at
the University were identified.
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I'y6ra 0.0.

Jluinposchbkuit HamioHaabHuN yHiBepeuTeT iMeni Osiecs ['onuapa

OCBITHLO-TOCJITHUIILKA JIAHKA HAYKOBO-KOHCTPYKTOPCBLKOI IITKOJIA
B.M. KOBTYHEHKO

Awnoranis. JlisipHICTE 6araTb0X BUIATHUX BITUMSHSHUX BUYEHUX 1 KOHCTPYKTOPIB Y TajIy3l PaKeTHO-KOCMIYHOL
TeXHIKM He 00MesKyBaJsiacs TLIBKKM paMKaMH ITIIIPUEMCTBA a00 KOHCTPYKTOPCHKOTO OI0PO, Jie 3MIHCHIOBAJIHCS
iX HAYKOBI T4 KOHCTPYKTOPCHKI PO3pOOKM, a I OyJia TICHO IIOB'S3aHA 3 OCBITHBOK Ta BHUKJIAIAIIBKOI PODOOTOIO.
VY crarTi posTIISTHYTHH [IePiofT MiSTEHOCTI BUJATHOTO BUEHOI0 1 KOHCTPYKTOPA B FAJIy3l PAKETHO-KOCMIYHOI TEXHIKK
B'stuecitaBa Muxaitmosrua Kosryrenka y JlHimpomerpoBehkoMy gepskaBHOMY yHIBepcuTeTi 3 1953 mo 1977 poxm.
Kpim tBOpuoro xomexrusy B KB «IliBneHHe», BUeHHUI IOCTYIIOBO CPOPMYBAB IIle OJUH TBOPYMI KOJEKTHUB Ha 0a3l
KepoBaHOI HUM Ica(bezzpn Taxa crpykTypHa CKIa10Ba HayKOBO-KOHCTpyKTOPchKol mkoim B. M. Kosrynenka 6yma
BU3HAYeHA K ii oceimmvo-docnionuypka narka Ta 6ya creopeHa B J{HIIPOIeTpOBCHKOMY /lepiKaBHOMY YHIBEPCH-
Teri (HuHI — JIHINpoBchbKOMYy HalloHaIbHOMY yHiBepcureti imeni Ousecst I'oruapa). B crarti poskpuro ocHOBHI Ha-
IPSIMKH JISITBHOCTI BUEHOTO B YHIBEPCUTETI, 1, 30KpeMa, Ha Kadeapl aeporimpomexaniku (AT'M). PosriisiryTo poss
B'stuecitaBa MuxaitsioBuua B PO3BUTKY Ta opraHisauii HAYKOBUX JIOCJIIPKEHb 1 OCBITH B HATIPAMKAX, ITOB'SI3aHUX
3 aepOIMHAMIKOIO PaKeTHO-KOoCcMIYHOI TexHiKu. OHUM 3 10ro BArOMHX JOCSATHEHDb CTAJIO Te, IO BiH IIePIIUM 3 Bi-
TYN3HSHUX BUYEHUX BUPIIIUB 3a1a9y PO POPMY OCECHMETPHUYHOrO T1JIa MIHIMAJIBHOTO OIOPY IPU HAJI3BYKOBUX
MIBUIKOCTAX — 3aTYILJIEHUH KOHYC B ITOTAJIBIITOMY CTAB KJIACHYHOIO (DOPMOIO TOJIOBHUX YacTHH. B cTaTTi BUCBITIIEH]
JesIKl TIIX0IU Ta MeTOIH POOOTH BUEHOI'O B YHIBEPCUTETI, ITIKABl 0COOJIMBOCTI ITATOTOBKH CTY/IEHTIB 1 aCIIipaHTIB.
BasiuBum BusiBUBCS TakOMK HOTO IPaKTUIHUH BHECOK B IOKPAILCHHA HAYKOBHIX JIOCJTIPREHD B YHIBEPCUTETI —
11e 3aCHYBAHHS KOMILJIEKCHOI p13MKO-TeXHITHOL na6opaTopu (KDOTJII) 1 HAYKOBOTO KOPITYCY No6. B. M. KoBryHen-
KO CTBOPHEB B JIHIIIPOIIETPOBCHKOMY YHIBEPCHTETL KOJIEKTHB, B SIKOMY IIiJ| HOro KepiBHHIITBOM 0yJI0 chopMOBaHO
OCBITHIH 1 HAYKOBUU HampsaM «AepoanHAMIKA JOTAJBHUAX allapariB BeJUKuX mBuarocrei». et komekTus cras
BAKJIMBOIO CKJIAJI0BOIO HAYKOBO-KOHCTPYKTOPCHKOI IITKOJIM BUIATHOTO BYEHOrO 1 KOHCTPYKTOpAa. B craTTi posrisaHy-
Ta TeMaTUKA JOCTIIKeHb KOJIEKTHURY Ha Kadeapl aeporiIpoMexaHiKi, a TAKOK BIIepIlle BU3HAYEH]1 OCHOBHI IIpe/I-
crapunku mrosim B. M. KoBryHenka B yHIBepCcHTETI Ta PO3KA3AHO IIPO HAYKOBY JISIJIBHICTD IESTKUAX 3 HUX.

Kmouosi cmosa: B.M. Kosrymenko, JHIIpomeTpoBCHKMI Oep:kaBHUN yHIBepcHUTeT, Kadeapa aeporimpo-
MeXaHIKH!, aepoJuHaMIKA, JITAJIbHUN arnapar, KOCMOC.

To the 50th anniversary
of the department of aerohydromechanics (AHM)
at the Dnipropetrovsk University

Formulation of the problem. The under-
standing of the need to study research and
design schools in the field of rocket and space
technology is currently being shaped. Despite the
complications of such studies by a number of fac-
tors, namely, the secrecy of the industry, a further
decrease in the number of pioneers of rocket and
space technology, the complexity of determining
the composition of such a school, the relevance of

their research is undoubted [6]. The author makes
an attempt to study the educational and research
unit of the school of one of the leaders in the field of
domestic cosmonautics, V.M. Kovtunenko.
Analysis of recent research and publica-
tions. V.M. Kovtunenko’s activities at the Dnipro-
petrovsk University was studied in the publications
[2; 3; 4; 7]: however, this is not sufficient. One of the
important sources for the research was the personal
record of V.M. Kovtunenko, which covers the period
of his work at Yangel Yuzhnoye Design Office, which
is stored there [5]. In addition, the author used such
sources as interviews and memories of the people
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who worked with V.M. Kovtunenko at the Dnipro-
petrovsk University [1; 8]. In this study, the author
also relied on her previous publications [6].

Highlighting previously unsolved parts of
a common problem. Availability of the school of
V.M. Kovtunenko at the Dnipropetrovsk Universi-
ty and its activities are presented in the article. For
the first time, the educational and research unit of
his school is defined and structured.

Objective of the article. The main purposes of
the article are revealing the main areas of activity
of V.M. Kovtunenko at the Dnipropetrovsk State
University in 1953-1977, study of the contribution
of the scientist to development and organization of
education and scientific research at the University.

Basic information. Apart from the crea-
tive team at Yuzhnoye Design Office, Vyacheslav
Kovtunenko gradually formed another creative
team at the department he was in charge of. We de-
fine the structural component of the V.M. Kovtunen-
ko — scientific design school as educational and
research unit, established on the basis of the Dni-
propetrovsk State University (now Oles’ Honchar
Dnipro National University), at which Kovtunenko
began work in 1953 as a senior lecturer of the de-
partment 1 at the physics and technology faculty
[7]. In the position of associate professor he had
been working since 1955. In 1960, Kovtunenko was
awarded the academic degree of doctor of technical
sciences; in 1962 he was awarded the academic sta-
tus of professor [5]. From 1963 to 1969 Kovtunen-
ko headed the department of applied dynamics of
gas and heat-mass exchange at the Dnipropetrovsk
University, and from 1969 to 1977 he was head of
the department of aerohydromechanics.

Kovtunenko was virtually the founder of the ed-
ucational direction "aerodynamics of high-speed fly-
ing vehicles” at the Dnipropetrovsk University. He
delivered the two main courses of lectures. Gas Dy-
namics, or Hydrogasdynamics (fundamentals of fluid
and gas mechanics) — was the first part, an introduc-
tory course. Then came the applied part — Aerody-
namics of Aircraft [1]. Kovtunenko was investigated
the field of aerogasdynamics of high-speed aircraft
and spacecraft heat and mass transfer, therefore
a considerable part of his published works was de-
voted to aerodynamic calculation of space vehicles
elements, study of satellite resistance in the upper
atmosphere, solar activity, etc. [3].

One of his achievements was that he was the
first domestic scientist to solve the problem of the
shape of an axially symmetric body with minimal
resistance at supersonic speeds — the blunt cone
later became the classical shape of nose cones [4].

A team of like-minded people who worked at
the department was gradually collected. Peculiar
features of work of Kovtunenko, in the opinion
of his disciple, Professor E.R. Abramovsky, who
worked with him at the same department, were
his methods of work with colleagues, teachers and
reserchers. These methods were very democratic
and at the same time clearly directed. For exam-
ple, Kovtunenko did not lose time on minor things,
being the research supervisor of a number of dis-
sertation scholars, in preparing their dissertations.
He clearly defined the main directions of their re-
search, because he knew the unsolved problems.
He trusted the person to whom this scientific prob-

lem was entrusted — to search for reference infor-
mation, material, problem solving, etc. Kovtunenko
differed from other research supervisors who read
dissertations chapter-by-chapter to correct it for
lack of time. He always defined the core — the main
direction of research, what needed to be achieved,
set a goal. “Search for unsolved problems” was
his motto. And the students used to find interest-
ing, from scientific and practical points of view,
unsolved issues in various fields — for example, in
wind turbine aerodynamics. Besides, Kovtunenko
used to teach that one needed to be a widely educat-
ed and unselfish person. He used to say: "The most
important thing is your work. You must do work
and not think of how much you would get for it”.

All the time Kovtunenko was directing future re-
searchers, his colleagues, above all, to rely on physical
essence of process or phenomenon. The engineering
methods differ from the numerical methods so that
“the numericals” usually take as-ready equations, in
particular, differential equations, and, relying mainly
on the mathematical apparatus, look for ways to solve
these equations, and so on, but the engineering meth-
ods and the approximate methods should definitely
be related to physical wrap pattern. Kovtunenko in-
sisted: before solving the problem of flowing around
a particular body, deal with the physical basis of this
flow — where a jump occurs, where a rarefaction wave
occurs, what impact does a friction have on the state
of the boundary layer, where tear-off zones are locat-
ed etc. This was the meaning of his main method of
educating future researchers [1].

The second thing he demanded was mandatory in-
troduction into practice. Kovtunenko considered that
simply publishing of the work and believing that it is
finished is not enough. Since he was at the same time
the head of an important department at Yuzhnoye
Design Office, deputy chief designer, his practical in-
terest was that the work of his colleagues, applicants
and graduate students should be surely implement-
ed. Therefore, the results obtained at the Universi-
ty department were immediately transferred to the
aerodynamics department and to other departments,
specializing in — thermal physics, power systems etc.

In 1969, when the department of aerohydrome-
chanics was separated from the department of ap-
plied dynamics of gas and heat-mass exchange and
Kovtunenko headed the department of aerohydrome-
chanics, all involved in the scientific research togeth-
er with him, were transferred to a new department.

The main direction of the scientific research of
the new department was development of the engi-
neering methods for calculating aerodynamics of air-
craft, which did not lose relevance even now. Under
guidance of Kovtunenko the research work at the
department went mainly in the direction of studying
complex aerodynamics of long-range missile head
parts, studying the main aerodynamic structure of
the aircraft: its nose cone. Almost all of his disci-
ples, including graduate students — N.N. Lychagin,
L.E. Pitsyk, A.A. Kharitonov, I.S. Tonkoshkur,
N.V. Polyakov, V.I. Timoshenko, V.R. Zhuravsky
and others dealt with these issues.

Kovtunenko linked the research direction of
the department mainly to aerodynamics issues,
that matched the specialization of Yuzhnoye De-
sign Office. At the same time, the research direc-
tion was also impressive for the wide coverage of
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other issues: hydrodynamics of water-penetrating
bodies; aerohydromechanics of hypersonic flows;
aerodynamics and heat-mass exchange of conical
planning bodies for study of the upper atmosphere;
non-stationary aerodynamics; aerodynamics of su-
perstructures and stagnant zones; jet hydrodynam-
ics; industrial aerodynamics [4].

On the initiative of V. Kovtunenko in the 1960s,
a complex physical-technical laboratory was cre-
ated at the Dnipropetrovsk State University and
dedicated premises were constructed for this labo-
ratory (building 6). One of its parts was dedicated
to rocket engines, the other part was the resource
base of the departments of applied gas dynamics and
aerohydromechanics. A subsonic aerodynamic tube
T-5 was created there, and almost completely a su-
personic tube was built (a copy of the T-114 tube of
Central Aerohydrodynamic Institute). The subsonic
aerodynamic tube T-5 was moved to the educational
building 14 of the Dnipropetrovsk University, where
it now serves the purpose of educating students [8].

In connection with the departure of Vyacheslav
Mikhailovich in 1977 at Lavochkin NPO associate
professor Oleg G. Goman was a head of the depart-
ment of aerohydromechanics from 1978 to 1980, and
Professor Evgeny R. Abramovsky occupied this posi-
tion from 1980 to 1996. The department continued
to work in the same direction, and scientific work
was carried out with Lavochkin NPO on the relevant
contractual topics also during the 7-10 years.

Under guidance of Kovtunenko, at least 8 disser-
tations were defended by members of the AHM de-
partment. Many of his disciples continue to work in
various positions at the department of AHM and oth-
er departments of the Oles’ Honchar Dnipro Nation-
al University. Among the disciples of Kovtunenko
at the Dnipro National University we can name the
President of University, honored worker of science
and technology of Ukraine, corresponding member
of the National Academy of Sciences of Ukraine,
Nikolay Polyakov; Professors Yevgeniy Abramo-
vsky, Oleg Goman; associate professors Leonid Pit-
syk, Fyodor Avrakhov, Nikolai Lychagin and others.

The scientific activity of Professor Abramovsky is
associated with research in the field of aerodynamics
of aircraft, wind turbines and environmental prob-
lems of air and water pollution near large cities. He
published about 70 works, among them two mono-
graphs. “Wind turbine aerodynamics” (1987), one of
his most important works, was the first monograph
on this subject in the USSR and stimulated develop-
ment of research in this direction. Over the years of
work at the AHM department, Evgeny Abramovsky
gave more than 20 training courses for students
of mechanical and mathematical and physics and
technology faculties: rocket technology, aerodynam-
ics, fluid and gas mechanics, the theory of rarefied
gases, wind power, economics, etc. His main works
are "Aerodynamics of hypersonic devices” (1982),
“Engineering methods of high-speed aerodynam-
ics” (1985), “Aerodynamic characteristics of bodies
in rarefied gas” (1986). Professor Abramovsky is an
Honored Educationist of Ukraine [2].

From 2002 to 2010 Professor O.G. Goman was
the head of the department of aerohydromechanics
at the Dnipropetrovsk University. He taught before
and teaches now students of the faculty of mechan-
ics and mathematics a variety of general and dedi-

cated courses on aero-hydrodynamic cycle, stability
theory, oscillation theory, calculus of variations,
optimal control problems etc. He is the author of
over 130 publications and textbooks, co-author of
several monographs. He was the managing editor
of the "Bulletin of the Dnipropetrovsk University.
Series Mechanics”. He is engaged in research in the
field of fluid mechanics of penetration of bodies in
liquids, contact problems for isotropic and non-iso-
tropic medium etc. His main works are "Numeri-
cal silulation of axisymmetric separated flows of
incompressible fluid” (1993), "Problems of gravita-
tional enrichment of titanic zircon sand” (1999) and
others. Professor O.G. Goman is an Honored Work-
er of science and technology of Ukraine (2001).

The whole life and activity of Professor N. V. Pol-
yakov 1s connected with Dnipropetrovsk University:
junior researcher of the AHM department, associate
professor, and professor of the differential equations
department and then its head; since 1989 — dean of
the faculty of mechanics and mathematics, in 1996 he
was appointed a pro-rector for educational work.
From November 1998 to the present time N.V. Po-
lyakov is the President of the Oles’ Gonchar Dnipro
National University. Among his scientific achieve-
ments is development of methods for constructing
analytical solutions of boundary problems in areas of
complex geometric shape for the purpose of further
use in conjunction with numerical methods for solv-
ing nonlinear problems of mechanics. His works are
known both in Ukraine and abroad. N.V. Polyakov
was awarded the Yangel prize of National Academy
of Sciences of Ukraine (2005) for the cycle of works
on hydraulic gas dynamics and flicht dynamics of
aircraft. Under his leadership 8 dissertations were
prepared, his disciples successfully work at the Na-
tional Research Institute of the National Academy of
Sciences of Ukraine and at higher educational insti-
tutions. He made a significant contribution to train-
ing of staff with higher education. He does lot of work
aimed at transforming and reforming the system of
higher education, improving training of highly quali-
fied personnel. Professor N.V. Polyakov is an Honored
Worker of science and technology of Ukraine (1998).
His main works are "Numerical-analytical methods
for solving boundary value problems” (1991); “Rock-
et as an object of control: textbook” (2004); ”Classical
university: from the ideas of antiquity to the ideas of
the Bologna process” (2007) and others.

The above is just a few touches to the “por-
trait” of a scientific and educational element of the
V. Kovtunenko — scientific and design school, the
block diagram of which, determined in the course
of the study, is presented in fig. 1.

In 2010, the AHM department merged with the
department of applied dynamics of gases and heat-
mass exchange and is now called the department of
aerohydromechanics and energy and mass transfer.
After O.G. Goman, A.A. Kochubei headed the depart-
ment since 2010, and L.I. Knish is its head since 2014.

Conclusions and offers. V.M. Kovtunenko cre-
ated a team at the Dnipropetrovsk University, in
which the educational and scientific direction "aer-
odynamics of high-speed flying vehicles” was formed
under his leadership. This team has become an im-
portant component of the research and design school
of the outstanding scientist and designer. A charac-
teristic feature of V.M. Kovtunenko was the width
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V.M KOVIUNENKO
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{}' — those who made candidate dissertations under the
direction of VM. Kovtunenko: most of them defended
dissertations

O — Doctor of Technical Sciences
{Daoctor of Physical and Mathematical Sciences) or Professor

Fig. 1. Educational and research unit of the Kovtunenko school

Source: author development

of the range of his scientific interests. Vyacheslav
Kovtunenko also brought to the AHM department
a high level of exactingness and rigor to scientific
production, and at the same time a style of excep-
tional benevolence and decency in mutual relations,
which remains in the department even now [3].

The high level of research conducted at the de-
partment, and the fascinating manner of teaching
by the disciples of Kovtunenko, by tradition, are
passed on to next generations of teachers.
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