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AUTHOR: _Ustimenko, B. M.; Ibragimov, I. I.; Burminskiy, E. P,

-
/
ORG: none u “

b

TITLE: Experimental study of temperature profiles in a swirling semiconfined
turbulent jet in a concurrent flow

SOURCE: Alma-Ata. Kazakhskiy nauchnofiasledovatel'skiy institut energetiki.
Problemy teploenergetiki i priklednoy teplofiziki, no. 3,1966, 12k-134

TOPIC TAGS: incompressible liquid, turbulent jet, temperature profile, velocity
prgfile, concurrent flow, semiconfined turbulent Jet

<z
ABSTRACT: Results are presented of an expenmtal_study of the t mperaﬁlre distri-
bution inaswirling turbulent jet of aa imcompressilbe liquid“pro gating along a
cylindrical wall both in the presence of a concurrent $low and without it. Both
symmetric and asymmetric boundary conditions are considered. The effect of the
. parsmeter m = ug/u, (where u, end uy refer to the velocity of the main flow and the
Jet, respectively)‘and of the vortex on the jet boundaries, temperature profiles,
end the jet attenuation intensity was determined using the previously described
experimental unit (Ibragimov, I. I., Ustimenko, B. P., Izvestiya Akademii Nauk Kaz.
SSR, seriya fiz.-mat.nauk, 196k, no. 2) with swirl vanes. A comparison of the
experimental relative maximum temperature profiles, the excess temperature profiles,
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cross gections ;

and the . yelocity profiles in various
of the jJet showed the presence of flow gelf-modelling and & gimilarity in the excess
temperature and velocity profiles in the jet cross sections, With increasing

m parameter, the maximum excess terperature in the jet aroped rapidly and the
relative thermal boundaries of the jet undervent contraction. The presence of a
vortex leads to an expansion of the Jet boundaries. Orig. art. has: 1 table and

11 figures. {
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Title

Periodical
Abstract

Institution
Submitted

Vulis, L. 4., Dr. Tech. Sci. Professor and B, P.

Ustimenko, Kand. Tech. Sci. FPower Institute of the
Xazakh Academy of Sciences

The influence of a non-isothermal fleld upon the flow
aerodynamics in a cyclone type furnace chamber.

Teploenergetika, 4, 36-39, Ap 1956

The problem of applying data pertaining to the aero-
dynamic properties of a cold air flow in a cyclone
combustion chamber to the non-isothermal motion of a
gas flow in the same type of furnace. Three diagrams.
Seven Russian references, 1953-1956.
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USTIMENKO, B. P,

"On Automodeling Motion of Fluid in a Weakly Twisted Btream," b/'
by B. P. Ustimenko, Izvestiva Akademii Nauk Kazakh 3SR, Seriya
Energeticheskaya, No 11, 1950, pp 111.121

dork reviews previously published solutions to the problem of wvenklv
tvisted streams solved by the method of the asymptotic resolution of ve-.
~ looities and pressure into serles along negative degrees of the - radial
"~ distance from the source of the stream. It ig shown that these same go-
lutions (first approximation) may be found by the simpler automodeling
solution method » L.e., the method so well-proved in nontwisting streams.
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Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 7, p 58 (USSR)

AUTHOR:  Ustimenko, B.P,

—

TITLE:/m1f-similar Motion of Liquid in a Slightly Twisted Jet
(Ob avtomodel'nom dvizhenii zhidkosti v slabozakruchennoy
struye)

PERIODICAL: Izv. AN KazSSR. Ser, enei-g., 1956, Nr 11, pp 111-121

ABSTRACT: The author describes the existing solutions of the diffusion
of twisted axial and radially-slot-shaped jets in a space con-
taining the same liquid and directs his attention to the self-
evident fact that the first terms of the asymptotic expansions
of the solutions according to the inverse powers of the dis-
tances from the source correspond to the so-called self-
similar motions. At the end of the article the solutions of the
corresponding nonisothermal problems and the well-known fact
of the similarity of the velocity and the excess-temperature
fields, when the value of the Prandtl number is equal to unity,
are confirmed.

1. Liquids--Motion 2. Jets--~Properties L.G. Loytsyanskiy

Card 1/1 3. Mathematics--Applications
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5(1) h3b PHASE I BOOK EXPLOITATION SOV/1659
Akademiya nauk Kazakhskoy SSSR, Alma-Ata.

Issledovaniye fizicheskill osnov rabochego protsessa topok i pechey
(Investigation of the Bhysical Bases of Operational Processes of
Combustion Ghambers and Furnaces) Alma-Ata, Izdat AN Kazakhskoy
8SR, 1957. .369 p. 800 copies printed.

Additional Sponsoring Agency: | Alma-Ata. Kazakhskiy gosudarstvennyy
universitet im. S.M. Kirova, '

Ed. (Title page): L.A. Vulis, Doctor of Technical Sciences, Profes-
sor; EBd. (Inside book): D,M. Glazyrina; Tech. Ed.: Z.P. Rorokina.

PURPOSE: This book 1s intended for a wide circle of sclentists axid
industrial engineers.

COVERAGE: The twenty-nine articles of this collection report on
experimental and theoretical investigations of different physical
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Investigation of the Physical (Cont.) 30V/1659

phenomena which constitute an integral part of the complex
operational processes of modern combustion engineering equipment,
and also, the entire process applicable to different types of
burners and furnaces (cyclone combustion chambers, muffle burners,
burners with automatic stokers, etc.). Articles in Part I treat
laminar and turbulent jets of liqulids and compressible gas, Part
II reviews methods of modeling combustion processes (11ght, hy-
draulic and electrical), enthalpy, temperature measurement, calo-
rimetry, etc, Part III relates to different problems and theories
of fuel combustion and special operational features of combustion
and furnace equipment. No personalities are mentioned.

TABLE OF CONTENT3:

Foreword

From the Editor
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PART I. THE AERODYNAMICS OF JET FLOW
Vulis, L.A. Jet-rlow Problems of Gas Drmamics 15
Kashkarov, Be.P. Some Accurate 3olutions in the Theory of Incom-
pressible liquid Jets 54
ystimenko, B.P. The Investigation of Slightly Involute Jets 64
Vulis, L.A., V.P. Kashkarov, and p.P, Leont' yeva, Investiga-
tion of Complex purbulent Jet Flows : 86
Vulis, L.A., and S.I. Isatayev. purbulent Flow of an Incompres-
sible Liquid in the Wake of 2 Poorly-strelmlined Body 112
Terekhina, N.N. Propagation of a Freo murbulent Gas Jet 125

Vulis, L.A., 7. K. Mironenko, and N.N. Terekhina. Approximate
calculation of Speed and Temperature pistribution in Pree
Turbulent Jets of Compressible Gas 148
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Kashkarov, V.P. The Question of the Flat Boundary of a Com-
pressible Gas Jet ..

Bukhman, S.V., and A.P. Chernov. The Investigation of Two-
Phase Free Jets

PART II. METHODS OF INVESTIGATION AND MEASURING

Vulis, L.A., and V.3, Klinger. Investigating Radiant Energy
Exchange by a Method Bmploying Light Models :

Klinger, V.Q. Experimental Investigation of Radiant Energy
Exchange by an Method Employing Iight Hodqla..

Yulis, L.A. The Use of Hydro Integrators [Hydrodynamic and
Hydrostatlc Integrators] in the Solutions of 3ome Prac-

tical Problems

Potseluyko, V.A., and A.T. Trofimenko. The Investigation of
a Temperature Fleld by the Electrothermal Analogy Method
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Vulis, L.A., N.D. Kosov, and V.A. Potseluyko. Determining the
Hest Constants of Poor Heat Conductors 252

‘ydowanko, M.I., and V.V. Favorsikiy. The Temperature Charac-
teristics of Some Kazakhstan Coal Ashes 279

Kosov, N.D. Some Methods of Determining the Diffusion Coef-

ficient of Gases 285
Kosov, N.D. The Temperature Dependency of the Diffusion Coef-

fipiept of (ases 291
Basina, I.P. Methods of Measuring Flame Temperatures in Smelt-

ing Purnaces ' 297
Vulis, L.A., and N.D. Kosov. A New Method of Calorimetric

Measurement 311
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PART III. COMBUSTION, COMBUSTION CHAMBERS AND PURNACES

Vulis, L.A. Synopsis of the Elementary Theory of Heat Condi-
tions During Combustion

Pavorskiy, V.V. Some Special Peatures of Ash Coal Combustion
Reznyakov, A.B. The Burning of a Pulverized-Coal Flame
Leont 'yeva, T.P. The Aerodynamics of a Muffle Burner

Vulis, L.A., and B.P. Ustimenko. Investigation of the Aero-
dynamics of a~3?51656‘06mbu3t10n Chamber

Tonkonogly, A.V., and I.P. Basina, The Burning and Separation
of Fuel Particles in a Cyclone Combustion Chamber

Peplitskiy, M.G. The Sharp Blast in Combustion Chambers

Tonkonogly, A.V. The Cholce of Burners for Reverberatory Cop-
per-Smelting Furnaces
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Tonkonogly, A.V., and I.P, Basina. The Burning of Coal With
a High Oontent of Ash in a Cyoclone Combustion Chamber 4y
Favorskiy, V.V. Some Results of the Study of Working P - :
ples of Combustion Chambers With Stokeg Grates § Prinoi- 457
Supplement (From the Editor) 468
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TITLE: Investigaticn of the Aerodyucmics of = Cyclone Cormbus

ux

PERIODICAL: ssled _ osncv. robochego pretsesso g A
Almz-Atz, ? : SSP., 1957, o 389 -40%

ABSTRACT: A thed etical and exﬁﬁnmeutal jnveptigation
»5 beea raede 27 cold madel cia eyels

E
ion weg paid t2 the movermnent of 2 simgle-phice gaco .v,";re«;

attent
jet motiv is presented. EXDET -imentg are dascrive ed ga THo ML

different values
and roixing the air g ged into the CG"’lbL.StJt throzogh the
corrents n2s been admd Or the basis ol the results otial
anz2lyticz) sclution of the turbulent mixing in fhe combusicr

F:.ir admiseion is conzidered. An incre2d e iathe namber of

A
b
2 pituated zlong the combustor perirneter

ameters; mixiag the zir admitted through the ©
susles by reverce

aipsd, 21 APTIC xima2ate

problem of rationz
iT €

targerntial a inl

Card 1/2

APPROV :
ED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858220003-2"



"APPROVED FOR RELEASE 04/03/2001 CIA RDP86-00513R001858220003- 2

' Fﬁ?ﬂ’*‘?"}‘?‘i"?—ﬁar‘??‘iﬁﬁﬂmf S8 T S

SOV/117-59-4-£547

Investigaticr cf the Aerodynamics of @ Cyclone Combustor

the combuator resistance and raises the relative vortexing (the ratis of
tangential speed in the combustor to the inlet speed). Thus, when the ir

speed changes from 134 m/sec (air admission through cne nazzie; t2 _,3 mleez
{air admiesion through four nozzles), the total combustor resistence drcps
iess tharn one-third {from 1,640 to 520 mm water column); the akbsclute vs..’.';-_e =
the tangential speed even slightly increases. The possibility of extending the
results of cold aerodynamic blowouts of the cyclone chamber cver 1o nan~
igothermic motion of the gas stream in a real combustor iz anzlyzed; the
influence of gas-temperature variation at the cyclone entrance u=pen the zxizl
and circular speed components is evaluated, as well as the irfluerce cf the
temperature cross gradient in the cyclone upon the above componen:s. The

data in the article can be used baoth for designing cyclore cembustore znc fox
developing 2 theory and method for computing the working process.

S.M. Sk,
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TITLE: Investigating the odynami of Cyclone Combustion Chambers
PERIODICAL: Yy sb.s 1ssled. fiz. osnov. rabochego protsessa topok 1 pechey -

Alma-Ata. AN KazS5SR, 1957, PP- 389 - 406
TEXT: The explanation of the phenomenon of the gas flow motion in
the cyclone chamber 18 based on the idea of 2 rotating turbulent hollow
with & porder layerT directed %o the chambeT axis, drains tx/
currents, and puts them
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Investigating the Aerodynamics of Cyclone Combustion Chambers

made on two cold models of the cyclone chamber in order to study the mix-
ing of the main and the counter air flow brought into the chamber by re-

verse currents. The tests proved the presence of a self-simulating motion
in the temperature field.

The nature of the relative temperature change
in the crosas-section of the cyclone is similar to the profile of excess
temperature in the free turbulent jet.

The diagrams of the lines of con-
stant concentration of the primary air present a descriptive picture of

the mixing of the basic and counter flow of air.

They make it possible
to evaluate the effect of the various structural changes and to obtain an
idea of the fire operation of the chamber.

The authors found an approxi-
mate analytical solution which corresponds to the accepted physical layout
and, regarding the quality, reflects the structure of the flow correctly.
During the experiments the authors detected the favorable effect of air
inputs, distributed along the perimeter of the chamber, since, if the num-

ber of tangential inputs is increased,; the resistance of the chamber drops
abruptly and the relative vortex within the chamber grows.

An analysis
of the effect of the anisothermal property of the temperature field on the

flow aerodynamics in the chamber shows an increase in the axia component
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"On the Aerodynamics of the Cyclonic Furnace Chamber,” Aerodynamic and Heat
Transfer Problems in Boiler and Furnace Processeg; A Collection of Articles,
Moscow, Gosenergolzdat, Moscow, 1956. 329 p.

Purpose: The book is intended for engineers and combustion speclalists concerned
with the design and operation of heating equipment and it is also for scilentific
workers and students of vtuzes.
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VULIS, L.A,, prof.,, doktor tekhn.nsuk, otv.red,; KASIKAROV, V,P., kand,
figiko-matemat ,nauk, red.; LEONT'YEVA, T.P,, kand.tekhn,nauk,
red,; USTIMREKO, B,P,, kand,tekhn,nsuk, red,; ALBISAXIRITSKIY,
V.V., red,; ROROKINX;"Z,P,, tekhn.red.

(Proceedings of the Conference on Applied Gas Dynamics] Prudy
Soveshohanila po prikladnoi gazovoi dinamike, Alma-Ata, Izd-vo
Akad.nauk KasSSR, 1959, 233 p. (nm 12:6)

1. Soveshchaniye po prikladnoy gasovoy dinamike, Alma-Ata, 1956.
2, Kasakhskiy gosudarstvennyy universitet im. Kirova; Institut
energetiki AN KasSSR, G.Alma-Ata (for Vulis).

(Aerodynamics)
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USTIMENKO, B. P., BESPALOVA, V. C., VULIS, L. A.

n1,iquid-Flow Analogy in the Treatment of Protlems Concerning the
Propagation of Turbulent Jets."

report presented at the First All-Union Congress on Theoretical and Applied

Mechanics, Moscow, 27 Jan - 3 Feb 1960.
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AUTHOR:  Ustimenko, B.P..
TITLE: Investigation of plane turbulent Jets with a complicated initial

profile of velocities

PERIODICAL: Referativnyy zhurnal. Mekhanika, no. 8, 1961, 33.%4, abstract 8B208
("Izv. AN KazSSR, Ser, energ.", 1960, no. 2 (18), 68-83%, Kazakh,

summary)
TEXT: The author describes the results of an experimental and theoretical
investigation of: 1) a plane turbulent jet outflowing from a nozzle of finite :>(/

dimensions, 2) a composite plane Jet consisting of two finite parallel jets of
different velocities, and 3) two parallel plane jets at various separations be-
tween them, The theoretical analysis of propagation of plane jets 1s based on
the using of equation of motion (or heat transfer) of the type of heat conducti-
vity equation, Solutions of this equation are derived for the types of Jet flows
mentioned above. The sketch of an experimental installation and the method of
measurements are deséribedy To obtain a plane Jjet with uniform distribution of
velocities at outlet, a profiled nozzle with 11-fold compression was applied, The
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Investigation of plane turbulent Jjets ... ACO1/A101

air supplied by a fan could be heated with an electric heater. During the ex-
periments the magnitudes of dynamical pressure and temperature in jeils were msa-

sured, Dynamical pressure was measured with a Pitot tube with inner diameter

0.5 mm, Temperature was measured with a nichrome-ccnstantan thermocuuple, The '
author presents the measured profiles of relative velccities in different sec- )<i
tions of the Jets, which make it possible to judge on the structure of plane jets

of finite dimensions with a complicated profile of velocities at the outlet from

the nozzle, He shows the possibility of employing, for calculations of jets, dif-
ferential equations of the type of equation of heat conductivity, if an empirical
formula is used for transfer coefficient. There are 6 references,

Yu, Dityakin

[Abstracter's note: Complete translation]
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AUTHOR: Ustimenko, B.P.
TITLE: Heat transfer to liquid metals under the cornditions of

the inner problem

PERIUDICAL: Referativnyy zhurnal, Meknanika, nO. 3, 1962, 93,
apstract 38583 (Tr. in-ta energ. AN KazSSR, 1960,
252 - 260) .

TELD: tilizing the ract that for low Prandtl nNc's charscteristic
for liquid metal heat transfer media the thickness” of the ihernal
boundary layer exceeds +he thickness of the dynenmical layer by meny
tirmes, the author simplifies the equations of heat transrer in &
circular tube, i.c. he assumes a homogeneous velocity field, and
neglects longitudinal heat transfer as opposed to the transverse
one. ‘the resulting equation 1s anzlogous to that of heat conduction
in the rigid, circular, infinite cylinder, whose golution is Xknovm.
In this approximate formulation, profiles of relative temperatures,
the length of the section in which heat transfer stabilizes and Vvo- ;‘
1ues for the Nusselt No. are obtained. Comparisons are made of the
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Abstractopss notgfe results, with those obt

Complete translation], ained by other authors.
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USTIMENKO, B. P., BARLYBAYEV, K. A., BUKHMAN, S. V., and ZHURGENBAYEV, K. A.

"Some Problems of Heat Transfer by Convection in an Incompressible
Liquid (internal Problem)."

Report submitted for the Conference on Heat and Mass Transfer,
Minsk, BSSR, June 1961.
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Report submitted for the Conference on Heat and Mass Transfer,
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Report presented at t he lst All-Union Conference on Heat- and Mass- Exchange,
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USTIMENKO, B. P.; SAKIPOV, L. B.; PALATNIK, I.B.; LEONT'EVA, T. P. = F

"Thermal Problem of a Free (Jet) Turbulent Boundary Layer"

Report presented at the Conference on heat and Mass Transfer.
Minsk, USSR, 5-10 June 61

General problem of heat and Mass transfer are discussed and method
of solution of heat and dynaemic problems of stream flows is given
in this paper. New experimental data for cold, low-heated flat
and axis-symmetrical streams are presented.
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USTIMENKO, B. P.

"Some Problems of heat

Transfer by Convectiocn
in an Incompressible Liquid

(Internal problem)”

Repor+ presented aj the Conference on heat and Mass Transfer.
Minsk, USSR, 5-10 une 61

The results of theoretical calculation and experimental investi-
gations or hydrodynamics and heat transfer at a forced flow of
incompressible liquids in channels are presented in the paper.
Besides thetretical and experimental investigations the given

problem was also solved with the help of the system of the ana-
lytical integrator of the Lukyanov system.
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BARLYBAYEV, Kh.A,; BUKHMAN, S.V.; ZHURGEMBAYEV, K.A,; USTIMENKO, B.P.;
ATENKOV, S., tekhn, red. ’ T

[Some aspects of convective heat transfer in an incompressible
fluid (internal problem); Conference on Heat and Mass Transfer,
Mingk, Jamuary 23-27, 1961] Nekotorye voprosy konvektivmogo
teploobmena v neszhimaemoi zhidkosti (vmutrenniaia zadacha);

soveshchanie po teplo-i massoobmenu, g. Minsk, 23-27 ianvaria
1961 e l“ljnsk’ 1961c 17 Pe

(MIRA 15:2)
Heat—Convection) (Hydrodynamica)
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$/137/62/000/C07/035/072
A057/A101

Zmeykov, V. N., Ustimenko, B. P.

» — e
Investigation of the heat emission to mercury in the transition
range under conditions of the inner problem

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 7, 1962, 9, abstract 7149 -
("Pr. In-ta energ. AN XazSSR", 1661, 3, 147 - 155)

TEAT: Tne heat emission of %fechnical Eg was investigated in the transi-
ticn zone from laminar to turbulent movement (300 & Re < 25,000) in eylindrical
tubes of stainlers steel (diameter 1,5 mm, ratio length to diamecter 1/d = 100)
and of Cu (dtiameter 2 mm, 1/d = 75). The investigation was .carried out based on
a method which allowed the eclimination of the measurement of the temperature -drop
between the inner surface of the heat exchanger and the heat carrier, by a pre-
liminary calibration of the device with water, It was observed that the Nussell
number Nu decreagses sharply with a decrease of the Pekle number Pe down to values
which are smaller than boundary values for laminar conditions. Such a drop 1s
explained .by heterogeneity of the heat carriers. The form of the function
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Hupe=l/3 x (/0 2 2(Re) for Hg 1 :
= Hg is analogo +
liquids. There are 11 re;erenceu:b . gous o the function for cqmmon

L. Bystrov '//
[Abstracter's note: Complete translation]
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LEONT?YEVA. T.P.; USTIMENKO, B.P.

Studylins the aerodynamics o 1 plane flow in a uniform opposing
jet. Tjudy Inst.energ.Al Fhixakh,SSR 3:156-166 161,
(MIRA 14:12)

(Aerodynamics )
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AUTHORS : Ustimenko, B.P,, Zhurgembayev, K.A,

:+ TITLE: “Kpplication of a Lydruulic integrator for calculating
the convective heat exchange under conditions of the
internal problem

PERIODICAL: Referativnyy zhurnal, Elektrotekhnika i energetika,
no.l, 1963, 4, abstract 1 G21. (Izv. AN KazSSR. Ser.
energ. no.1(21), 1962, 95-108, Kaz. summary)

TEXT: ~ The results are described of. work on applying the

.~ hydrodynamic integrator for calculating the convective heat

. exchange under conditions of the internal problem, Particular
attention is paid to evolving the theory of the instrument, The

- solution is described of the problem of heat exchange in plane
and circular channels for the case of a constant velocity profile
(w = wep) and for the case of a laminar flow of the liquid, For.
boundary conditions were taken either q, = const or 8p = const
where 6y = t = (t - tp)/(ty - ty), t - temperature of the flow,
ty - wall temperature. The results of calculations on a hydro-
integrator showed good agreement with the_availablelunalytical

- Card ;/2

it
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Application of a hydraulic:... EO?}/EQSS

solutions,. It is shown ‘that for the same %oundary conditions the

heat exchange intensifies on transition to & ‘'more blunt velocity
profile, For a given value of the velocity profile larger Nu

" numbers will be obtained 'fdr the boundary condition gqp, = const,

" The results of solutions of the problems of' hHeat exchange in

channels of a complicated configuration .as 'wall as of the heat

exchange under turbulent flow conditions will be published later, - )(

9 references,

[Abstrnctor's note: Complete translationJ
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USTIMENKO, B. P.
Research into the Mechanics of Liquids and Ceses ronducted by the TherTs-
physical Laboratory of KAZAKH Stéte University imeni S. M. KIROV.
p- 129

TRANBACTIONS OF THE 2ND REFUBLICAN CGHFERENCE Gii MATHEMATICS AND MEIHAGICS
(TRUDY VIOROY RESPUBLIKANS”Y KCUFERENTSII PO MATHATIKE 1 MEKAAWIXE), 18k
pages, published by the Publishing House oi the AS KAZAKH 8SR, AIMA-ATY, USSK, 1962
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USDIMENKO, B. P.; ZHURGEMBAYEV, K. A.: KUSUPBEKOVA, D. A.

N,
STNPS 43

"The calculation of convective teat transfer of an inccmpressivle liguisz
complex-configuration channels."”

report submitted for 2nd All-Union Conf on Heat & Mass Transfer, Minsk, L-12
May 196L.
Power Inst, AS Kaz35SR.
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ZEMIKOV, V. N.; USTIMENKO, B. P.

y v aylinders.”
ing w oetween two coazial zylin
"Hydrodynamics and heet transfer of rotating flo

pranster, Minsk, h-12

report submitted flor 2nd All-Union Conf on Heat & Muss

May 6h.
Pover Inst, AS KazSSR.

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858220003-2"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858220003-2

e i 2T RPN IR Y] RESOWEIRS LAY ST BRI

R
H

 LEYHOV,V. . sKEL'MANSON, 1.4 jUSTINTVEC, B.F. (Alra-ita) ! -

i 1z nal with
"diydrodynamics and heat transfer in the annulsr canal

an inner rotating cylirder”

report presented at the 2nd All-Union Congrg‘ss Zn Theoretical
and Applied Kechanlcs, loscow, 29 Jan - 5 Feb 6U4.
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VULIS, L. A+ (Leningrad); KARELIN, V. Ye; PAIATNIX, I. B.; SAXIPOV, Z.;
USTINENKO, B. P, (Alma-Ata)

"Laws of propagation of turbulent compressible gas jets"

report presented at the 2nd All-Union Congress on Theoretical and Applied
Mechanics, Moscow, 29 Jan - 5 Feb 196L.
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ACCESSION NR: AP4039226 5,/0031/64/000/004/0083/0089 '

P

AUTHORS: Ibragimov, I. I.; Ustimenko, B. Pe

PITLE: Experimental investigations of sxisymmetric gemi~infinite jet in wake flow

SOURCE: AN KazSSR. Vestnik, no. 4, 1964, 83-89

TOPIC TAGS: Jet aerodynamics, pitot probe, concentric nozzle, wake flow, turbulent
jet, friction coeffioient, velocity profile, axisymmetric jet

ABSTRACT: An experimental investigation has been conducted on semi-infinite jet
aerodynamics in the Thermophysics Laboratories at the Khazakh Scientifioc Research |
Tnstitute of Power Engineering. The study involved the turbulent jet generated
along.cylindrical walls in weke flow. The experimental squipment consisted of two
concentric nozzles with the jet issuing from a ciroular slit along cylindrical rods
coaxial with the nozzle walls. Profile measurements were made using pitot probes.
The results are represented graphically in terms of excess velocity, U = Up 0

profileé, both transverse and longitudinal in the jet for various parameters
B = Vg o/ Vet From two-dimensional hydrodynamic oonsiderations an expression is

derived for the turbulent friction coefficient in the gsemi-infinite jet for a

c‘,“,1/2
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gvelocity profile given by 1.1/nm - ;)'levlllﬁe—l.c1"'- where 9.; —ﬁ- + The results show

. .. a
that increasing m has the effect of inoreasing the jet decay rate. Orig. art. hass
, 8 formulas and 4 figures. :

!
- ASSOCIATION: Laboratoriya teplofizil:d Kazakhskogo nauchno - issledovatel'skogo
- instituta energetiki (Thermophysics Laboratory at the Kazakh Soientific Research

. Institute of Power Engineering
' SUBMITTED: 00 DATE ACQs 05Junés ENCL: 00
'SUB CODE: ME - FO REP SOV: 006 OTEER: 003
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AUTHORS: MNusupbekova, D. A.; Ustimenke, B. P.

Wt S g 0y

PITLE: Calculation of laminar convectional heat exchange in a flat curved
channel

' SOURCE: AN KazSSR. Vostnik, no. 7, 1964, 51-57

' TOPIC TAGS: Nusoolt number, heat exchange, Reymolds numbor, channel f{low, hoat
transfer coefficlent

ABSTRACT: Tho study of mathomatically preciso equations for theoretical considor=-'

ation of laminar convectional heat exchange in variously curved channels explains .
© the mechanics of the process and roquirements for laminar flow, 7The hydrodynamics .
~ and heat exchange of an incomprossibla liquid in a laminar curront wore treatod ;
- for different rolative heat fluxes in the channel walls. Cenirifugal force played .
~a role in all cases except the limiting one where the curvature R =

T

: Tl' (rl, T, are the radii of the channel walls) was 1, which is the limiting

| condi‘c/.ion (a flat, atraight channel), The spead distribution for.a constant
Card 1/2
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f flow with varying curvatures was plotted, and the 8peed maximum was found to

¢ shift toward the inner channel wall ag R increased, The resistance coefficient

. (drag) € vas determined, and its value in the limiting condition R = 1. agreed

i with the usual value fop resistance in g straight channel, F was plottod for

- various Reynolds mumbors and curvatures and ywas found to increase with higher Rs,

" Using the thermoconductive coafficient, the heat flux at the walls, enorgy bal-

- 8nce, average flow value of the temperature excess, and boundary conditions, the

- temperature profile and heat transfer coefficients were calculated, lNugselt

- numbers were calculated for the inner and outor walls, using heat transfor coef-
ficients,  In both curved and straight channelg the distribution of the dimension-
legs excess temporature was Plotted for different values of relative heat fluxes,

wall having the lesser heat flow, R'g 6{fect on the temperature profile showed

for all R, Orig. art, haa: 4 f£igurea and 21 oquationn,
ASSOCTATION: none

SUBMITTED: 00 : ENCL: 00
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| ACCESSION NR: AP4038440 5/0294/64/002/002/0250/0259

AUTHORS: Uqﬁgir.goig}gg!_j,hp.; Zmeykov, V. N. i

TITLE: Hydrodynamics of flow in an annular channel with an internal :
-} rotating cylinder

;souncsz Teplofizika vy*sokikh temperatur, v. 2, no. 2, 1964, 250-259;

TOPIC TAGS: turbulent liquid flow, vortex effect, flow through
annular channel, Reynolds number, velocity distribution, heat flow

ABSTRACT: In view of the lack of systematic and reliable data on )
‘the structure of vortical streams, and particuilarly their turbulent
structure, an investigation was made of the hydrodynamics of a SN
| circular stream of incompressible liquid in a closed annular channel' | --

liwith an internal rotating cylinder. The setup consisted of two co-
; axial balanced metallic cylinders producing an annular channel 310
"mm 0.d., 212 mm i.d., and 400 mm.long. The inaside cylinder was ro-

LA-. B . .
lcaifll4 - ""“:“ B Rt - ,,' ' o - . SO UU S UGN p .
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f
‘tated relative to the outer cylinder by a motor (2700 + 10 rpm), and
'.the outer cylinder was kept at a constant temperature with a water
_|iJacket. The measurement: procedure is described and data on the
;velocity' profiles, the static pressure, and the tangential friction
jjiStress are given in detail for different flow conditions and for a

Reynolds number range 104 £ Re g 105. A generalized velocity pro-

5§;fi1e, which coincides in the near-wall region with the logarithmic

" liprofile customarily obtained in flow over flat smooth surfaces, is
};fobtained also for this case. Asymptotic formulas are then derived

o ,‘ffor the velocity distribution and for the resistance coefficient;

:'these are valid for large values of the dynamic Reynolds number Re',

l: Data on the turbulent microstructure of the stream and on the heat

| flow will be reported in later papers. "The authors are grateful

f{to Professor L. A. Wlis for a discussion of the results and for val-!
';uable advice. Orig. art. has: 6 figures,. 21 formulas, and 1 table. _
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equivalent problen of the heat conduction theory
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~

SOGTRCE: AN KnzSS1l., Vestnik , no. 10, 1964, 63~T74
TOPIC TAGS: turbilent flow, turbulent voartex flow, turbulent fjet

ABSTRACT: The proposed nethed for calculating the azerodynamics of
free, stromglv-vortical turbuieant jets Lis basei on reducinpg the non-
linear equations 3f the frze turbulent boundary layer to equivalent
heat conduction cjuations. This method permits an amproximate cal-
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gOURCE: Ref. zh. Turbostroyeniys. Otdel'nyy vypusk, Abs. 5.49.97

AUTHOR: Zmeysey, v, N.3 UB%anko,_@_,_?,
TITLi<: A study of aerodysamics and heat 2xchange n 2 circular chanrel with an
internal rotating cylinder ‘ 24

i prikl. teplofiz. Vyp. L. Alma-Ata, An

CITED S8OURCE: Sb. Probl. teploenerg.
KazSSR, 1964, 148-172

TOPIC TAGS: circular channel, internal
gas furbine

wotating cylinder, heat exchange, gerodynamics,

TRANSLATION: The report cites jatafled e:qzerimemml data on the velocity and terapera-
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‘tABSTRACT: In spite of numerous arti{:le: on vortex fliws (see, e.g,, 1. S. Blork-
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AUTHOR: Ustimenko, B. P.; 2hurgembayev, K, A.; Nusupbekova, D. A. / ’;'/J /

ORG: Institute of power éngineering, AN KazSSR (Institut energetiki, AN KazSSR

TITLE: Calculation of the convective heat transfer of an incompressible liquid in
intricate-shaped channels R R

P

SOUﬁCE: Teplo- i massoperenocs. t. 1: Konvektivnyy teploobmen v odnorodnoy srede (Heat
and mass transfer. v. 1: Convective heat exchange in a homogeneous medium). Minsk,
Nauka i tekhnika, 1965, 116-130

TOPIC TAGS# heat transfer, turbulent heat transfer, convective heat transfer, ther-
modynamics

ABSTRACT: Results are presented of the calculations of the resistance and heat trang-
fer in the laminar flow of an incompressible viscous liquid in plane rectilinear and
curvilinear channels for various ratios of the heat fluxes on the channel walls.
Approximate calculations.are also given for turbulent convective hent transfer in
channels using a hydrodynamic integrator. The results indicate that as the ratio of
the heat fluxes on the walls increases, the maximum of the temperature profile shifts
toward the wall having the smaller heat flux. In the case of the leminar circular
flow, the dimensionless temperature maximum shifts toward the side of the interior
wall as the curvature parameter m increases.Formulas for calculating the Russelt num-
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ber are given and curves showing the comparative results of the experimental and
theoretical heat transfer calculations are also presented. These results compared
quite favorably and thus confirm that a hydrointegrator may be used to compute tur-
bulent convective heat transfer in various intricate-shaped chennels. [TN]
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AUTHOR: Zmeykoé{’v. No; Ustimenkd, Be P, % {
Lp e oK o ‘

| S o=t
ORG: Energetics Research Institute/!l\ /ngSSR (Nauchno-iaaledovatel'akiy
institut energetikil AN KazSSR
. L 5§ ar, Yy, 4 . . —
TITLE: der'odmamics and heat tranéf'e?for a twist’eg'}g_.ow between

coaxial cylinders

SOURCE: Teplo~ i massoparenos. t. 1 Konvektivnyy teploobmen v
odnorodnoy srede (Heat snd mass transfar. v. 1: Convective heat exchange
1in an homogeneous medium). Minsk, Nauka 1 tekhnika, 1965, 148-163

1TOPIC TAGS: hydrodynamica, convective heat transfer, fluid flow,
| Nusselt number

ABSTRACT: The article presents the results of an inventigation of
hydrodynamica and heat transfer in en annular chennel with sn ibner
rotating oylinder. It gives detailed experimental deta on the distri-

"oF:"E?S:lf:-'ﬂl’.'Jiﬁﬂﬁﬁgéﬁ?iﬁl}??ﬂEﬂmﬂﬁRL{ TEEERSARERN B R SR R
i RN W . x P S e

bution of the velocity, temperature, snd pulsation cheracteriastics of — ;;f

the flow. It proposes a scheme for calculation of heat transfer, based
on spplication of hydrodynamic theory snd new formulas describing the
velocity profile and the resistance coefficient, The expeorimental —
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spparatus consiated of two carefully beslanced coaxial metal cylinders, ‘
the inner one of which was set into rotatinn by a direct ocur.ent method, .

The angular velocity could be reguleted by a rheostat up to 283 radisns/
gec, witb sen accuracy of hip | radion/sec, .The chennel formed was 0.l
meters long snd o.ooz§ in thiclmess and the diemeter of the inner cylin-
der was 0,212 meters. A table shows detailed operating conditions for
all the experiments, Based on the experimental results, a flgure shows
the universal profile of the dimensionless velocity, and a further curve
exhibits the Nusselt number ss a function of the modified Taylor number,
The article proceeds to sn analyais of the turbulent structure of the
flow in the snnular chennel with 2. watating innavr arlindeav, A Jiical
curve showa the distribution of the pulsation rate. Orig. art, haa:

19 formulas, 5 figures, and 3 tables, '
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- AUTHOR;: Ibragimov, I. I; Ustimenkol B, P, : Ny 02 .
- ORG: None $, : . Er/

,'; TITLE: Investigation .of the aerodynamics of a rotational jet along a cylindrical wall ina

. secondary flow i

. SOURCE: Alma-Ata, Kazakhskiy nauchno-lssledovatel'skiy institut energetiki, Problemy - '
: teploenergetiki I prikladnoy teplofiztki, no, 2, 1965, 135-172 '

‘ TOPIC TAGS: secondary flow, fluid flow, flow analysis, rotationa] flow, nozzle flow

/ dynamics of a_turbulent rotational jet flowing along a cylindrical wall in 3 secopdary flow,

¢ This work ig a part of the aerodynamic investigations of 3 semi~boundary layer flow con- S
;%-\'ducted at Thermal Physics Laboratory, Kazakh Scientific-Research Institute of Power o .
FEngineering (laboratoriya teplofiziki Kazakhskogo nauchno-{ssledovatel'skogo Instituta L
energetiki). The data obtained are compared with data for nonrotational jets, The Jets "

were studied at different values of the parameters m and n 0 ; 0.086 <n€]f0. 31). R

A self- -

similarity of the
Cara 1/2
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m and n studied. The existence of similarity between the profile of axial and the tangentiai -
" velocity components is shown. It is established that the existence of jet rotation leads to
a faster damping of the jet. The boundaries of the rotational jet are appreciably wider
- than those of the nonrotational jet at identical values of the parameter m, The effect of
the parameters m and n on the pattern of jet flow is analyzed, The conclusions obtained
- should be checked in an apparatus with a wider nozzle in order to exclude the scale
effect, The fundamental aims of further investigations of the flow under investigation
.i8 the study of its turbulent structure, heat transfer processes, and a developmient of
. methods of calculation, Authors express their gratitude to 8, I Isatayev who recommend-
. €d the employment of a solution used in the measurements, Orig, art. has: 5 figures and
i 1 table, : -
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TITLE: Solution of problems on the propagation of rotational jeta by the integral method

!
! AUTHOR: Kel'manson, I, A, : Ustimenko, B, P, : a’%/

SOURCE: Alma-Ata. Kazakhskiy nauchno-issledovatel'ski% institut energetiki, Problemy;
teploenergetiki i prikladnoy teplofiziki, no, 2, 1965, 173~ :

i

TOPIC TAGS: rotational flow, fluid flow, flow propagation, homogeneous flow, jet flow

/
ABSTRACT: The fluid flow inechanism In rotational _jets is the object of widespread
interest, due to its extensive application in furnace technology, gas turbine combustion
! chambers, ete. The theoretical solutions available pertain to slightly rotational jets,
! the distinguishing feature of which is the absence of reverse currents. Some investigators
; construct the solution by the method of series expansion, others construct self-similar
¢ solutions, Highly rotational jets offer the greatest practical interest, but have not been
| tudied theoretically. Furthermore, very few studies have been devoted to the problems
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of the propagation of compressible rotational jets, particularly the mechanisms of the
propagation of turbulent rotational jets, where no relinble data exist on the propagation
of the transfer cocfficients and the shearing friction stress. In view of this, it i3 of
considerable interest to chtain ncw theoretical and experimental data on the study of
rotational jets. The present article presents the solution to the problem of propagation
of a free, inundated, rotational jet and a rotational jet in a secondary homogeneous flow,
The solution is constructed by the integral method. The results of the calculations are

compared with solutions found in the lteraiure. Orig. art. has: b figures and 9
formulas,
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TITLE: Investigation of host trensfer in the turbulent flow of a rluid
in a flet curviiInear channel :

SOURCE: AN KezSSR. Vestnik, no. 1, 1966, L47-5;

TOPIC TAGS: convective heat trarsfer, turbulent flow, fluid flow,
hydraulics, Nusselt number, Reynclds number

ABSTRACT: The experimentsl messurements were made in & chennel with a LY
meen radius of curvsture of 215 mm, The walls of the chbannsl wWere 30 wmm i
epart and had a helght of 300 mm. The ratio of the external and

internal radil was 1.15, The temperature of the wells was maintsined
constant by independent cooling weter Jackets, The experlmental error
in determinstion of the tempersture profile and the Nusselt number was
not greater than 1 and 10%, respectively. The Reynolds number, calcu- |— g
lated with respect to the equivelent dlameter, was varied batween 50,000] -
end 178,000, The wall tempereture was held constant and, in different T
experiments, was between 20-25°, The temperature difference between thez—' e
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walls of the chsennel and the flow was selected in the interval 60-90°C.
The experimentsl results sre presanted grephbiceally. They include
detailed datas on the tempersture profiles and the heat transfer
coefficlents in the glven case. The heat trersafer rste in a flst
curvilinesr channel %R = 1,15) was found to be approximately 20-25%
higher then in flst and round straight tubes. The heat trsnsfer
coefficlents to the outer wall were found to be substantially higher
(about 2 times) than those to the inner wall. The hest transfer was
calculated by appllication of the hydraulic theory of heat transfer to
fully developed flow In a flat curvilinear chennel, The formules
obtained are clalmed to agree well with the experimental data. Orig.
ert., has: 18 formulas and 3 figures,.
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TITLE: Calculation of the aerodynamics of turbulent, swirling Jets
developing along a cylindrical wall in a cocurrent flow

| SOURCE: Alma=-Ats. Kazakhskiy nauchno=-issledovatel'skiy institut o
7| energetiki, Problemy teploenergetiki i prikladnmoy teplofiziki, no. 3, | -"-
1966, 1j3_§q137 T ’

_""L‘v,rom'ms_: héo-prenible liquid, turbulent Jjet, jJet urodynuicl, s
o Jet flow 4 TOROULEVT FLlow 3 RERODYNAMICS '

| ABSTRACT: Equations are derived and solved for calculating the aero-
| dynamics of turdbulent, semiconfined svirling flovs of an incompressibdle
liquid propagating along a cylindrical rod. The following tvo cases
are considered: 1) a submerged, swirling turbulent Jet propagating
along a cylindrical wall; and 2) a swirling turbulent Jet propagating
slong & cylindrical wall in a cocurrent flow (see Pig. 1). The
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Pig. 1. Flow diagram o :
a = ahbnerged turbulent, svirling, semiconfined jet;

b = turbulent, svirling, semiconfined jet in a cocurrent flow. T

‘dimensionless axial and tangentiel velocity px:ofilésicullculated by the |
derived equations are in close agreement with published experimental ‘
data. Orig, art, has: T figures and L& foraulas. [p8]
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t

' E.S. and Okenenko, A, 3. (Inatitute of Plan
::vl:?;;‘;g;.:‘;é Au;::::ts:g:iry , Ukrainian S.E'i.l!. Academy of Sciences), ‘n:o character
of the action of extracts from aloe leaves on the growbh and developmen

of plants, 145-8

Akademiya Woul, S s.5.R., Doklady, vol. 7R, no,1
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AUTHORS ; Latypov, A:A., and Ustimenko. F.G.

B

TITLE: The utilization of a quartz generaitor and the
synchronous motor from a printing cthronograph as a
clock mechanism for paraliactic mountings

PERIODICAL: Astronomicheskiy zhurnal, vol.38, no.4, 1961, 772-773

TEXT: Photography with telescopes of long focal length
involves frequent positional corrections. This is due to a
variety of reasons; €.%&. periodic errors in the driving mechaninm,
differential refraction, etc, The normal astrograph of the
Tashkent Astronomical Observatory (diameter 330 mm, focal length
3463 mm) was built at the end of the last century. It has the
normal type of gear mechanism without a second control., It can,
however, be regulated by means of a conical pendulum, but this
arrangement does not seszm to work very well, Therefore, the
authors have tried using the mechanism of an electric chronograph
(measuring time intervals to an acturacy of 0,005 sec). This V(
chronograph consists of a synchronous motor fed by a frequency-=
stabilized current. Stabilization is by means of a quartz
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The utilization of a quartz generator.,., . :{g;jéi;;o}B/oo#/OIOIOIO
generator working at 50 ¢/s and 110, 127 or 220 v, The

chronograph motor does 3000 r.p.m. Thin is reduced by four gear
wheels to 60 r.p.m, and is transmitted to the worm gear, The

layout is shown in Fig.1l. The arrangement has been in use for

s8ix months and has been found very convenient, The telescope

Position only requires readjustment every 8-10 minutes now, Q(
There is 1 figure,

ASSOCIATION: Tashkentskaya astronomicheskaya observatoriya
Akademii nauk Uz&SR
(Tashkent Astroncmical Observatory, AS Uz, SSR)

SUBMITTED; November 23, 1960
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USTIMENEO, G,V., aspirant, kand, nauk,
W&FWWW
Growth and development of variocus types of Jorusalem artichokes,
sunflowers and their hybrids, Dokl, TSKhA no,28:203-209 '57,
(Jerusalem artichoke) (Sunflowers) (MIRK 11:24)
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USTIMBNKO, G.V..Rand.sel’skokhozyaystvenuykh nauk
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Princﬁal results obtatinsd in investi
T s gating Jerusalen artichoke
caltivation [with summery in ¥nglish]. Izy,TSKna n0.5:56-63 160.

(MIRA 13:11)

(Jerusa..:.: i.rtichoke)
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DESYATCHIKOV, Bofis Antonovich; USTIMENKO, I.L., red.; BAKETIYAROV, A.
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[Blectrification of Soviet Usbekistan] Elektrifikatsiis Sovetskogo
Uzbekietana. Tashkent, Gos. izd~-vo {zoekskoi SSR, 1957. 131 p.
(Uzbeldstan--Blectrification)
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