VOL. 25, NO. I, JANUARY 1987

~ AIAA JOURNAL

~ Selected Abstracts
from Soviet Aerospace Literature

Throughout 1987 each issue of the AI4.4 Journal will carry selected abstracts on
leading research topics from the Soviet aerospace literature. The topics will be chosen and
the abstracts reviewed for pertinency by 4144 Journal editors. This month features re-
cent acrodynamic R&D. Support for assembling and publishing the selected abstracts has
been provided by the Innovative Science and Technology Directorate of the Strategic
Defense Initiative Organization (SDIO), with the cooperation and technical management
of the abstract service by the Office of Naval Research (ONR). Abstracts in this
listing—identified by the ‘“A’’ numbers preceding them (which should be used for iden-
tifying and ordering material)—have been taken from the semimonthly abstract journal
International Aerospace Abstracts (1AA), published by the American Institute of
Aeronautics and Astronantics (AIAA) in cooperation with the National Aeronautics and
Space Administration (NASA) under Contract No. NASW-4112. Additional material can
be obtained through searching the Aerospace Database—available on DIALOG or Mead
Data Central Reference Service—or NASA RECON. Paper copies and microfiche of
documents are available from AIAA Library, Technical Information Service, American
Institute of Aeronautics and Astronautics, Inc., 555 W. 57th St., New York, NY 10019
(212) 247-6500, ext. 231. Again, use the *A”’ number to identify material you want.

Please direct questions concerning this abstract section of the 4144 Journal to John

189

Newbauer, AIAA Administrator, Technical Publications.

A86-29950 5 !
and their use in aerodynamics, elasticity theory, and electro-

dynamics (Russian book) (Chislennye metody v singuliarnykh in-

tegral nykh uravneniiakh i ikh primenenie v aerodinamike, teorii
uprugosti, elekirodinamike). 5. M. BELOTSERKOVSKI and | K
LIFANOV, Moscow, Izdatel’stvo Nauka, 1985, 256 pp, 124 refs.

integral equations with one-dimensional and multiple Cauchy inte-

and multiple Cauchy integrals; direct methods for solving singular in-
tegral equations based on the quadrature formulas: and the method

of discrete vortexes for solving a wide range of linear siationary pro-
blems in aerodynamics. The discussion also covers applications of
the numerical methods in elasticity theory, electrodynamics, mathe-
matical physics, and any field where prablems can be reduced to the
solution of singular integral equations. ‘

 A86-23515

flow (O probleme vyvoda vikhrei cherez pronitsaemuiu granitsu

raschetnoi oblasti nestatsionarnogo dozvukovogo potoka). A T

FEDORCHENKO, Zhurnal Vychislitel'noj Matematiki | Mate
maticheskol Fiziki (ISSN 0044-4669), Vol. 26, Jan 1986, pp. 114-129
11 refs.

Boundaty conditions are formulated for a case in which a series
of intense vortices is carried by a subsonic flow through the porous
boundary of a computational domain: It is shown that a formal use of
traditional local boundary conditions can express the nonphysical ef-

fects of the conversion of vortex perturbations info acoustic ones at
the section of the boundary considered. Methods for the removal of
the vortices from the computational domain are proposed with the
aim of eliminating these nohphysical effects. These methods involve
the specification of nonlocat boundary conditions of a special form or

the application of a controlling action on the flow at the boundary.

Numerical methods in singular intégrai equatibns, ‘

The mathematics and numerical methods of selution of singular

grals are presented. In particular, attention is given to quadrature for-
mulas for one-dimensional and muitidimensional singular integrals

Problem of vortex removal through the porous
boundary of a computational domain of an unsteady subsonic

_ A86-32735  Distribution of radiant heat fluxes over the surface

of three-dimensional and axisymmetric bodies in supersonic flow

__ of an ideal gas (O raspredelenii luchistykh teplovykh potokov po
_ _poverkhnosti prostranstvennykh | osesimmetrichnykh: tel pri

sverkhzvukovom obtekanii ikh ideal’nym gazom). E. Z APSH-

TEIN, N. V. VARTANIAN, and V. | SAKHAROV. Akatlerniia Nauk
_ 888R, Iavestila, Mekhanika Zhidkosti | Gaza (ISSN 0568-5281); Jan -

Feb. 1986, pp. 92-97 13 refs.

Three-dimensional supersonic flow of a nonviscous heat:
conducting gas in a compressed shock layer past a blunt'body is in-
vesligated analytically. with allowance for radiation energy transfer
and equilibrium chemical reactions. A system of unsteady equations
of radiation gas dynamics is written in divergent form and solved us-
ing a second-order MacCormack finite-ditference scheme. Calcula:
tion results are reported for a wide range of axisymmetric and three-
dimensional bodies ranging in size from 0.01 to 20 m; the velocity and

_height ranges being 1 -18 km/s and 40-80 km, respectively. A simpli-

Hed method for determining radiant flows toward the front part of
three-dimensional bodies is proposed.

AB6-24287 Nonlinear integro-differential aeroelasticity equa-
tions (Nelineinye integrodifferentsial’nye uravneniia aeroupru-
gosti). | 8 ASTAPOV, A S BELOTSERKOVSKL, and V. 1. MORO-
20V, Akademila Nauk S8SR, Izvestiia, Mekhanika Tverdogo Tela
(ISSN 0572-3299), Nov.-Dec. 1985, pp. 6170, 7 refs.

Nonlinear integro-differential nonstationary aeroefasticity equa-

tions are obtained for the general case of the threedimensional mo-
tion of an elastic flight véhicle with loads in ‘a nonstationary gas flow.
Cauchy formulas for the Volterra integro-differantial equations, unres
solved with respect fo the derivative, are presented. The formulas
presented here dre used for analyzing the stability in the sense of
Liapunov, of solutions to the integro-differential nonstationary
aeroelasticity equations in the case where the integral kernels are re:
placed by approximation functions, with allowance: made for the
noniinearity and motion parameters that are explicitly ‘time:
dependent.
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A86-31418 An analytical study of nonlinear oscillations dur-
ing uncontrolled descent in the atmosphere (Analiticheskoe iss-
iedovanie nelineinykh kolebanii pri neupraviiaemom spuske v at-
mosfere). O, A PRIVARNIKOV, Samoletostroenie— Tekhnika
Vozdushnogo Flota (ISSN 0581:4634), No. 51, 1984, pp: 74-79.

Reference isimade to an earlier study (Privarnikov 1880).in which
expressions have been obtained for the analysis of plane nonlinear
oscillations during-uncontrolied ballistic descent in the atmosphere.
Here, a more accurate solution to the ballistic descent problem is ob-
tained which allows for the nonlinearity of the aerodynamic coeffi-
cients and for the effect of oscillations on the motion of the center of
mass: The accuraey of the solution is ‘estimated for different degrees
of nonlinearity of the derodynamic coefficients:

AB6-25423 - - Optimal lifting surfaces of wings of complex con-
figurations al supersonic flight velocities (Optimal'nye
nesushchie poverkhnosti kryl'ev slozhnoi geometrii pri
sverkhzviakovykh skorostiakh poleta). E. M. PROKHOROV, Aka-
demiia Nauk SSSR, Izvestiia, Mekbanika Zhidkostii Gaza (ISSN 0568
5281), Novi-Dec, 1685, pp. 154-160.:12 refs.

The preblem of flowspast infinitely thin wings, producing only
slight perturbationsiin an ideal gas;iis analyzed using a linear formula-
tion: The optimdm shape of the wing is determined by finding a func-
tion of the local angles of attack which corresponds to a minimum
drag coefficient under constrainis on the lifting force coefficient and
the pitching moment, For a given Mach number, nonseparated flow is
realized on an optimal wing, with a zero load on the subsonic leading

edge.

AB6-25589 . Aerodynamics of lifting surfaces in steady flow
(Russian Book) (Aerodinamika nesushchikh poverkhnostei v

ustanovivshemsia  potoke). N 'F. VOROBEY, Novosibirsk Iz
datel’stvo Nauka, 1985, 240 pp. 91 refs.

Problems concerning subsonic 'ahid supersanic flow past sur-
faces are reduced to solving integral equations, and examples of ex-

act solutions are presented. Green functions are determined for the

wave equation for prismatic regions; which makes it possible to ob-
tain solutions to problems of supersonic flow past complex configura-
tions with ‘allowance for reflection and ditfraction phenomena. Ap-
proximations of solitions o integral ecuations are discussed; the

convergence behaviorof the disgrete vortex methad is analyzed.

AB6-32734 The far nonlinear field cof a nonlifting profile for a

A86-32736 Using the method of aerodynamic equivalency for
the determination and analysis of the aerodynamic coefficients
of asymmetric bodies (Primenenie metoda aerodinamicheskoi
ekvivalentnosti: pri opredelenii 1 analize aerodinamicheskikh
koeffitsientov. asimmetrichnykh: tel). .G. G, SKIBA and A N
TSARKOV, Akademiia Nauk SSSR; Izvestia, Mekhanika Zhidkosti i
Gaza (ISSN 0568-5281), Jan.-Feb. 1986, pp. 98-105. 8 refs.

A nonlinear version of the aerodynamic equivalency method de-
veloped by Skiba and Fedotov (1877) is presented. The method is
based on the principle of equivalency of two bodies one of which has
an arbitrary cross-sectional’ shape; while the. other ‘has a cross-
section described by a smooth function. The function represents a
sum of N + 1 first terms of the Fourier series of the initial (discon-
tinuous) function describing the shape of the body. The efficiency of
the method proposed here is demonstrated for several star-shaped
bodles.

AB86-23948 Aerodynamics of swept wings with.medium and
small aspect ratios. Il {Aerodinamika strelovidnykh kryl'ev sred-
nikh i malykh udlinenii. I1). V. V. STRUMINSKIL Moscow, AN -SSSA,
Sektor Mekhaniki Neodnorodnykh Sred, 1983, 63 pp.

Test results for sweptback (35, 45, and 60 deg) and sweptforward
(30 deg) wings with various aspect ratios are reperted, and the
characteristic featUres of flow past these wings are examined. In par-
ticular, an analysis is made of the effect of the sweep angle on the
aerodynamic characteristics of aircraft over the full range of angles of
attack. Solutions are obtained which make it possible to take advan-
tage of the effect of slip in the wing cross-sections and -improve the
performance characteristics of swept wings.

AB6-28320 Characteristics of the effect of the powerpiant jet
streams on the design of VTOL aircraft (Osobennosti vozdeistviia
reaktivhykh potokov silovykh ustanovok na konstrukisiiu samo-
feta vertikal’nogo vzieta i posadki). V. V. NOVITSKHL and V. F
PAVIENKO, in Problems In aircraft reliability (A86-28303 12-38
Moscow, lzdatel’stvo Mashinostroenie, 1985, pp. 245-252, 17 refs,

The effect of the jet streams from the powerplants and of the tur-
bulent vortexes formed as a result of separated flow past the aircraft
nose and superstructure on the design of VIOL aircraft is analyzed
using the formalism of random functions. Expréssions are obtained
for calculating the life of structural elements with aliowance for the ef
fect of jets and turbulent vortexes.

generalized equation of transonic flow (Dal’nee nelineinoe pole
nenesushchego profiliia dlia obobshchennogo uravneniia trans-
zvukovogo techeniia)y. ‘G DiSEVOSTIANOV and O. P
SINICHKINA, Akademita Nauk SSSRH; lzvestiia, Mekhanika Zhidkost |
Gaza (ISSN 0568-5281), Jan-Feb. 1986, pp. 87-91. 8 refs.

The trangonic flow eguation for dimensgional steady nonvortex
flows of an ideal gas obitained in an earlier study (Sevostianov, 1977)
is extended 1o the ¢ase of subsonic, transonic, or supersonic flows in
the near-constant velocity region using orthogonal flow coordinates.
The knowledge of the nonlinear field:in difference analysis of tran-
sonic flow past profiles makes. it possible to reduce the size of the
near field in: comparison with the region defined by the far field in
linear theory.

AB6-35082 Fatigue life in a coupled problem concerning the
motion of a flexible wing (Ustalostnaia dolgovechnost’ v sviazan-
noi zadache o dvizhenii gibkogo kryla). B. A. ERSHOV, Leningrad-
skil Universitet, Viestnik, Matematika, Mekhanika, Astronomiia (ISSN
0024-0850), Jan. 1986, pp. 122-123. 5 tefs.

A method is presented for calculating the fatigue life of a flexible
wing moving at a supersonic velocity ina turbulent atmosphere. in ac-
cordance with the: method proposed here, the fatigue life is calculated
using a formula in which the following parameters must be known: the
Wohler curve parameters determined experimentaily, parameters. of
anatmospheric turbulenge model, parameters characterizing the ran-
dom vibrations of the flexible wing,-and flow parameters in.a formula
for-the spectral density of wing vibrations.

A86-35978 The optimal take-off run of an aircraft on an un-
paved surface (Optimal'nyi razbeq samoleta po gruntiu), A A
BADIAGIN, Aviatsionnaia: Tekbnika (1ISSN 0579:2975), No. 4, 1985,
pp. 12-16.

The problem of optimizing the take-off run of an aifcraft is investi-
gated analytically. |t is shown that the most favorable lift coefficient of
a wing during the take-off run.depends on the rolling resistance coeffi-
cientof the wheels It is further shown that for a soft unpaved sutface
there exists an optimalin-the-limit - take-off - run with  fixed ~and
relatively large angles of attack.

A86-43421 Featires of the flow structure around polygonal
lifting bodies at supersonic velocities (Osobennosti struktury
obtekaniia poligonal'nykh nesushchikh korpusov pri
sverkhzvukovykh skorostiakh). |. |- MAZHUL (AN S8SR, Institut
Teoreticheskol | Prikiadnol Mekhaniki, Novosibirsk, USSR} Aka.
demiia Nauk SSSR, Sibirskoe Otdelenie, [zvestiia, Seriia
Tekhnicheskie Nauki (ISSN 0002-3434), March 1986, pp. 50:54

The flow characteristics around polygonal lifting bodies consist-
ing of a combination of plane elements were studied experimentally
at Mach numbers of 2, 3, and 4, and Reynolds numbers of 26 x 10 to
the 6th 335 x 10 1o the 6th, and 50 x 10 10 the 6th. s shown that
configurations of this type are characterized by the presence of inter-
nal shocks and boundary layer separation zones (induced by these
shocks)on the lower surface. Another feature is the formation of coni-
cal vortex zones along swept lines of plane-face intersection.on both

upper and lower surfaces. The behavior of these features is studied in

refation to the flow conditions.

AB86-39658 Propagation of perturbations in a boundary fayer
at the walls of a plane duct (O rasprostranenii vozmushchenii v
pogranichnom sloe na stenkakh ploskogo Okanala). A. | RUBAN
and S N TIMOSHIN, Akademiia Nauk SSSR. jzvestia: Mekhanika
Zhidkostii Gaza (ISSN 0568-5281), Mar ~Apr. 1986, pp: 74-79. 5 refs:
An analysis is made of the interaction between the boundary
layer and the nonviscous part of steady-state laminar. fliow of an ideal
gas in a plane symmetrical duct at large characteristic Beynolds
numbers. The interaction region is located at a latge distarice, from
the initial section of the duct, and the longitadinal dimension of the'in-
teraction region js an order of magnitude largerthan the ductwidth. 1t
is shown that. at supersonic flow velocities; the perturbations gener-
ated in the boundary layer are attenuated exponentially upstream of
the pertutbation source, At subsonic-Velocities; as in‘the case ofiin-
compressible fluids; the perturbations do not propagate upstream.




 2975), No. 1, 1986, pp. 66-69.

AB86-35991
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A86-43391 Experimental study of balance
ynolds shear stresses in the cross section of

ient boundary layer (Eksperimental’noe issi

- sostaviiaiushehikh balansa kasatel'nykh Reinol'dsovykh
‘/napnazhenu v sechenji zatormozhennogo mfbutsntnogo
- pogranichnogo sioia). E V. SHISHOV, P. 8. ROGANO! '

TOV, and V. P. ZABOLOTSKIL Aviatsionnaia Tekhn

Consideration is given to a strongly re(arded, equ
lent boundary layer. The components of the shear-stress transport
equation were measured, including terms containing static-pressure

pulsations and their covariations with \velocity pulsations. The ex-
perimental data are _compared with approximations of second-order

turbutence models. The data are used ta check existing turbulence
models based on the Reynolds-shear transport eqguation.

Analysis of a three-dimensiona! s{a

- /kfyla bez ucheta szhimaemosti). G. A SHCHEK

Tekhnika (ISSN 05679-2975), No. 4, 1985, pp. 72-76. 6 1
-~ Aprocedure is presented for calcu)atmg athreeélmeﬂsronm sta-

~ tionary boundary layer in the laminar, transition, and/
; grons on wmgs As an exambple, calculations are

‘ hteratur_e

A86~35992 lei!ing values f the specmc parameters of
ramjet engine (O predel nykh znacheniiakh udel’nykh parame-
trov PVRD). V. |, BAZHANOV and A. A. STEPCHKOV, szats:onnata

Tekhnika (1ISSN 0579-2975), No. 4, 1985, pp- 77-78.

_The parameters of a ramijet engine using a supershmc: cmfuser

‘w1th 2, 3, and 4 shock waves are calculated in the

range 4-8. |t is shown that the engine parameters ar
increasing flight velocity, this effect being particul
the range Mach 4-6; only a slight improvement is

greater than 6. An increase in the number of shoc

il qmnsumpnon by morte than 5 percent.

ser above three does not change the specific thr

_.ary layer on a rotating wing (Gruppovye issledovz

_AB6-35994  Group studies of equations of the lan

laminarnogo pogranichnogo sloia na vrashchacushchemsia

i other cases.

- A85-38850
- sian book] (Aerodinamika samoleta Tu-154B).

- displacements (Teoriia dvizhenila lopastei nesushchego vinta pri

. pp. 3942

kryle). M. A. DARAGAN and S. A. DERBENEV, Aviatsionnaia

Tekhnika (ISSN 0579 2975), No. 4, 1985, pp. 81-84.

A group anaiysrs is made of the unsteady laminar boundary layer

on a rotating wing, a pmblem re!evant o many aircraft engineering
applications. Invariant soiutions are obtained which, in certain partic-
ular cases, simplify the analysis of the initial system of equations by
reducing by one the number of independent variables. The results of
the study provide a way lo obtain similar invariant soluucms in some

OVIET ABSTRACTS

The aerodynamics of the Tu-154B

SKRIPNICHENKO, and A V. SHISHMAREV, Moscaw
Transport 1985, 263 pp.

The asrodynamic aspects of the flight operations af
cial Tu-154B aircraft with NK:8-2u turbofan engines a

~ The discussion covers the flight performance characwnstlcs, Tight

conditions, and stability and controllability, including flight at large
angles of attack and special flight conditions. Recommendations con-
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A86-43384  Rotational-translational subsonic motion of a
finite-span wing in an ideal gas (Vrashchatel'no-postupatei noe
dozvukovoe dvizhenie kryla konechnogo razmakha v ideal’nom
gaze). 5. V. MINEVICH, Awatslonnara Tekhnika (ISSN 0579-2975),
No. 1, 1986 pp. 34-38. 5refs. -

An algorithm is presented for the computer calculation of the aer-
odynamic characteristics of a wing of arbitrary shape with an aspect
ratio lambda not less than 2 in rotational-translational motion. The ef-

fect of gas compressibility is taken into account by a linearized equa-
tion. The accuracy of the calculations was checked on the example of

wmgs of elhpucal and rectangular planform in purely rotational or
ly

Jational motion. The accuacy of the proposed method is

compared with that of the methods of Karafoli (1956, 1960) and

A86-28525 Aerodynamics of aircraft elements (Russian book)
(Aerodinamika elementov letatel’ nykh apparatov). K. P. PETROV,
Moscow, Izdatel'stvo Mashinostroenie, 1985, 272 pp. 70 rets.

The aerodynamic characteristics of the principal aircraft compo-
nents, such as aitfoils, wings of finite length, lift-increasing devices,
fuselage, and control elements, are examined in a systematic manner
for various flight conditions. The discussion is based on the results of
recent experimental studies and contains formulas for approximate
aerodynamic calculations. Specific topics discussed include pressure
distribution on an airfoil: aerodynamic characteristics of swept wings
at low angles of attack in the subsonic and transonic ranges;
characteristics of flow past bodies of high aspect ratios; and the effect
of the cross sectional shape of a body of high aspect ratio on its prin-

,cspat aerodynamic characteristics. Finally, some problems associated
. ‘rierence between individual aircraft comporiems are ey

A86-35979  Calculation of the dynamic response of a flight ve-
hicle using a discrete-continuous madel (Raschet dinamicheskoi
reaktsii letatel'nogo apparata na osnove diskretno-kontinual’noi
modeli}. M. B. VAKHITOV, A. §. SAFONOV; and | A KUZNETS0V,
Aviatsionnala Tekhnika USSN 6579 2975} No. 4, 1985, pp. 16:20.
7 refs.

A numerical procedure is p;eseniad for calculating the dyrniamic
response af a flight vehicle to external perturbations produced by
changes in the kinematic paranm
resulling from controt actions or gusts. The elastic deformations cf
the lifting surfaces are deten in_the context of a discrete-
continuous model; the nonstation: erodynamic load is determined
using the method of discrete vortices. A solution is obtained: in time
steps, and resulis of calculations are presented.

ters of the flight vehicle motion

ABB-3348(

erodynam)cs and molecular gas dynamics (Rus-

- sian book) (Aerodinamika i molekuliarnaia gazovaia dinamika).

V. V. STRUMINSKIl, Moscow, lzdatel'stvo Nauka, 1985, 240 pp.
166 rets. o

A series of fundamental problems of practical interest in aerody-
namics and molecular gasdynamics are treated using methods of the
boundary layer theory and the kinetic theory of gases. Problems ex-
amined include the proof of the existence of the slip sffect on rectan-
gular wings of infinite aspect ratio and the conditions under which this
effect is observed for wings with various degrees of sweep; the effect
of acceleration on the structure of a boundary layer, its separation’
and drag al low velocities; and the development of a nonlinear stabili-
ty theory for plane laminar flows of a viscous liguid. Other problers
discussed include the development of a more general method for
solving Boltzmann equations and the development of a new none-
quitibrium kinetic theory of gases.

cerning aircraft operation under unfavorable meterological conditions

are given, as are recommendations for reducing noise during the |

take-off. Ways to red uce fuel ccnsumptmn durmg flight operations are

discussed.

. AB6-35985

A86-43385 Theory of the motion of propeller blades for large

bol’shikh peremeshcheniiakh). V. A. PAVLOV and S. A
MIKHAILOV. Aviatsionnaia Tekhnika (ISSN 0579-2975), Nfe,‘ 1986

- Calcutation of the aerodynamic characteristics of
three-dimensional wings of finite span in a potential incompressi-
hle fiow (Raschet aerodinamicheskikh kharakteristik ob’emnykh
kryl’ev konechnogo razmakha, obtekaemykh - potentsial’nym

neszhimaemym potokom). S. D ERMOLENKO: and E. Al KIAGU-

Z0V, Aviatsionnaia . Tekhnika (ISSN  0579-2975); “No. 4, 1985,
pp. 43-48.

The problem of potential flow past a wing is solved using thé dis:

crete vortex method. The principles of the method are reviewed, ang

A method is proposed for deriving the equatlonsﬂimoﬁon of pro
peﬂer blades in a flow: for farge displacements. The mathematical
model of a blade being deformed by an arbitrary load is constructed
on the basis of spatial-straightline theory. The extem -load compo-

formulas are presented for calculating the distributed and integral
aerodynamic characteristics. The efficiency of the method is illus-

nents are determined from the deformation grrd

trated by examples. The method described ‘here is: applicable to
wings of both large {including infinite) and small aspect ratios corre-
sponding o nonseparated flow.
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A86-21348 The base drag of a rotating axisymmetric body
(Donnoe soprotivienie vrashchalushchegosia osesimme-
trichnogo tela). V. M. KOVALENKO and G. A KISEL (AN SSSR, In-
stitut Teoreticheskol | Prikiadnol Mekhaniki, Novosibirsk, USSR) Aka-
démiia ‘Nauk SSSR, Sibirskoe Otdelenie, lzvestiia, Serifa
Tekhnicheskie Naiki (ISSN 0002-3434), Oct. 1985, pp. 58-66. 13 refs.
The sffect of rotation on the base drag of an ogive-cylinder con-
figuration with a total aspect ratio of 5.3 is investigated experimentally
in a low-turbulence subsonic wind tunnel in the Be range 5.7 x 10to
the 5th — 2 x 10 to the 6th_ 1t is shown that the base drag increases
significantly during the rotation of the body; {he relative increment of
the base drag is somewhat reduced with increasing angle of attack.
The physical meaning of the effect described here is examined.

A86-24312 A computer simulation of separated fiow past pro-
files with sharp corners (Modelirovanie na EVM otryvnogo obte-
_kaniia profilei s uglovymi tochkami). 5. M. BELOTSERKQVSKIL 1.
K. LIFANOVK, and A. A. MIKHAILOV {Voenno-Vozdushnaia Inzhe-
nernaia Akademiia, Moscow, USSR) Akademiia Nauk SSSR, Doklady
(ISSN 0002-3264), Vol. 285, No. 6, 1985, pp. 1348-1352. 10 refs.

A computer simulation of separated flow past profiles with sharp
corners Is presented, with the profile and the wake modeled by vortex

surfaces. A modification of the discrete vortex method is proposed

which makes it possible to directly determine the potential at the
points of interest. Computational results are presented for bodies of
various shapes, and the mean values of the drag coefficient are deter-
mined;

A86-25414 Characteristics of the laminar-turbulent boundary
fayer transition on a cone (Osobennosti perekhada laminarnogo
pogranichnogo sloia v turbulentnyi na konuse). A A MASLOV
and S G. SHEVELKOV, Akademiia Nauk SSSR. Izvestiia, Mekhanika
Zhidkosti | Gaza (ISSN 0568-5281), Nov -Dec. 1985 opp. 23-27.
10 refs.

The effect of the unil Reynolds number and of the Mach number
on the laminar-turbulent boundary layer transition an a sharp circular
cone is investigated experimentally. The perturbation spectra in the
boundary layer of the cone are determined, and it is shown that the
transition point is largely determined by the level of pertirbations at
the frequencies that are responsible for the transition. Details of the
experimental procedure and equipment are presented,

AB6-17096  Structure of a supersonic turbulent boundary
fayer during its interaction with a shock wave (Struktura
sverkhzvukovogo turbulentnogo pogranichnogo sioia pri ego
vzaimodeistvii so skachkom uplotneniia). M. A GOLDFELD, Ake-
dermiia Nauk SSSR, Izvestiia, Mekhanika Zhidkosti | Gaza (ISSN 0568-
5281), Sept.-Oct. 1985, pp. 75-82 13 refs.

The interaction of a turbulent boundary layer with a shock was
studied in a supersonic wind tunnel in order to clarify auestions con:
nected with the incressing fill coelficient of the velocity profiles. Data
on the development, structure, and asymptotic behavior of the bound-
ary layer beyond the interaction region are obtained in axisymmetric
flow for Mach numbers of 2-4 and flow rotation angles of 10-25 deg,
with particular attention given 1o the occurrence of separated flow.
The data confirm the increase in the fill coeffictent heyond the shock
as well as a significant increase in the surface friction.

AB6-23660 Aerodynamic design of an airfoil with allowance
for the condition ot nonseparated How (Aerodinamicheskoe pro-
ektirovanie profilia s uchetom usloviia bezotryvnosti). 7. KH.
NUGMANOV, V. A OVCHINNIKOV, and V. G. PAVLOV, Aviatsion-
naia Tekhnika (1ISSN 0579-2975), No. 3. 1985, pp. 47-50. 6 refs.

The paper is concerned with the problem of plotting the contour
of an airfoil for a given surface pressure distributiol using the theory
of potential flow of an incompressibie fluid. The airfoil coordinates are
determined in the form of a series expansion in Jacobi polynomials
whose coefficients are obtained from the flow line equation by the
method of successive approximations. The Jaw of pressure recovery
beyond the maximum velocity point is expressed in the form of the
Stratford analytical function, which ensures nonseparated flow in thig
region. Results of calculations are presented.

. AB6:18907 :
_ during the absorption of the entropy layer by a laminar or a turbu-
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A86-18903 Flow past caret wings with flaps (Obtekanie caret-
kryl'ev s zakrylkami). O. N. IVANOV and A | SHVETS,
PMIE_—Zhurnal Prikladnoi Mekhaniki | Tekbnicheskoi Fiziki 1SSN
0044-4626), Sept.-Oct. 1985, pp, 4146, 7 refs.

Results of an experimental study of subsonic and supetsonic
flow past delta wings with an inverted-V cross section equipped with
flaps and having a sweep angle of 71 deg are presented for flare
angles of 180, 161, and 120 deg and flap angles of 0, 21, and 40 deg.
Determinations are made of pressure distribution along the central
chord of the wing and on the flaps. Also, the structure of shock waves
produced during supersonic flow past a caret wing with flaps, a cone,
and a wedge is analyzed.

A86-18904 Determination of the intensity of a free vorlex
sheet in the context of airfoil theory (Opredelenie intensivnosti
svobodnoi vikhrevoi peleny v ramkakh teorii nesushchel
poverkhnosti). N. F. VOROBEV, PMTF—Zhurnal Prikladnoi
Mekhaniki | Tekhnicheskol Fiziki (1SSN 0044-4626), Sept.-Oct. 1985,
pp. 46-50. 7 refs,

Eor a lifting surface in subsonic incompressible potential flow,
the conditions determining the intensity of a free vortex sheel pro-
duced by the Ieading (side) edge are determined on the basis of the
vortex line conservation law In the case of the discrete vorlex
scheme of a slender wing of finite span considered here, the de-
pendence of the vortex sheet intensily on the angle of sweep is ob-
tained in explicit form. For slender rectangular and triangular plates,
the results of calculations of integral acrodynamic characteristic are
compared with experimental dala. .

Heat transfer at the lateral surtace of a blunt cone

lent boundary layer (Teploobmen na bokovei poverkhnosti
zatuplennogo konusa pri pogloshchenii entropiinogo sloia
laminarnym i turbulentnym pogranichnym sloem). [U. N. ERMAK,
N P. KOLINA, and A A IUSHIN, PMTE—Zhumal Priklaonol
Mekhaniki | Tokhnicheskoi Fiziki (ISSN 0044-4626), Sept.-Oct. 1985,
pp. B5-69. 8 rafs .

The effect of entropy layer absorption on the aercdynamic heat-
ing of a blunt round cone with a halt-angle of taper of 10 deg is investi-
gated experimentally and analytically for Mach 6.1 and 8. Similarity
parameters are abtained for heat transfer under condilions of entropy
layer absorption by a turbulent boundary layer. The experimental and
analytical results are processed in terms of similarity parameters for
laminar and turbulent boundary layer flows. The tesults are then used
1o obtain interpolation formulas for the heat transfer parameter.

AB6-21345 A solution 1o the problem of tlow past wings with

allowance for tlow separation on the basis of a system of Euler
equations (Reshenie zadachi obtekaniia kryl’ev s uchetom otryva
potoka na osnove sistemy uravneniia Eilera). A P. SHASHKIN (AN
SSSH. Institut Teoreticheskoi i Prikladnol Mekhaniki, Novosibirsk,
USSR} Akademiia Nauk SSSR, Sibirskoe Otdelenie, Izvestia. Seriia
Tekhnicheskie Nauki (ISSN 0002-3434), Oct. 1985, pp. 34-40 13 refs.

The problem of supersonic flow of a gds past wings Is analyzed
with allowance for possible flow separation using complete Euter
equations: A numerical implementation of such a flow is presented for
delta wings with subsonic edges. The results obtained are verified
experimentally.

A86-18902 A compressible laminar boundary layer on a plane
triangular plate with an attached shock wave (Szhimaemyi
laminarnyi pogranichnyi sloi na ploskoi treugol’noi plastine s pri-
soedinennoi udarnoi volnoi). V. N. VETLUTSKitand T. V. POPLAV-
SKAIA. PMTE-Zhurnal Prikladnoi Mekhaniki | Tekhnicheskol Fiziki
(ISSN 0044-4626), Sept.-Oct. 1985, pp. 23-29. 21 refs.

A laminar boundary layer on the windward side of a plane trian-
gular plate is analyzed quantitatively. In particular, expressions are
obtained which relate local coefficients of friction resistance and
Stanton numbers, as well as integral coefficients of friction resistance
and heat Huxes, to the principal parameters of the problem, namely,
the Mach number, angle of atiack, angle of sweep, and relative wall
enthalpy.



