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bicOodzj dzd™ Hodxjded¥ MOBsSdY O dz® oL dzy Isj
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Hody jdadwWw BOIsj tcd Odz! dets?2 Issy¢d.
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Abstract

In paper program for calculated of takeoff and landing caracteristics was
deviloped.

Key words: semulation evaluation, tak#f and landing characteristics,
aeroplane,dynamics.

15


mailto:angelsr1996@ngs.ru

U $621.794.443

RewfrflorRrRr vordfewvouvs ]l vyrmi ] I4RR [
MRI{RY[LHEsILL vl Ol]1RC

zdz ¢dzj S MOdzHtetso dy, 7 Jtent
1 ¢ sdzO2! ¢ dzOIstsdz' j o d y
| s

f MkzH OteMmlise j dedzr 2 u j = dad
t shmdw, 6. 1 BatsmMdedtemM¢, . 5Ot
Z z dzO ¢ B.9email gwerty1996101@gmail.com

[ J teRIts, email d.ewgeniy@gmail.com

d dzdets s Oy d w

I fkOl!j dHijl tjy' B dhitd LcsOddd t
fesdLosHmise ] ddfisser o HjlOdj2. ulkOl! w
GOl jtedOdzr ftod GBEOHEEIHR]] OSEEEHT OO,
5 fklsWh EHjh jodjddv IsjRdesdzscdd.

Sk yjo' ] EEMBOOSSCO ddmlstser o HjkbOd 2,
steO@o dzj dzd j, SdBdUjMSt) WtejL jtose Oded j, Bjk

[ OL ) edetsy n~dBJU ME B IsteO g dejsdedidadHidfdzd d Ln

Istc OH d yd s dzdz" = d BOstecOMY tctsistc Odzj dzdzr = (
ftetsd3r " dzj dzdztsmis d . 1 © HOdzdz" 2 sz dzls Mmkh j |
HOdzdzts?2 Isj mndetsdzse d (.

S IszOdz desfyls! or" BtcOdadets?2 Isj d3r Hdzw dMmMmdzj +
sjrndesdzsffgrHntdOdwvIisdd d odzgjHicjdedjd3 orf BteOd
ftesdL o sHMIso 5. Aj dzi 8 H O dzdzts 2 tcOB SIsT w9 oz
B3 sStsH O sBtcOBBISC (. 1 OH Oyd L OC dzt yO*¥ Ismw
nddBdyjmMStsets WtejL jtetso Odad v, sftej HJ dz dzd d
odzvdzgdvw, O IsOCYj UdmM¢j fHEklsj2 EZHjhjodz dz
ftesHiEzC ydd.

[ OL B edetsy ~ddi3dul &) BB Osarjodd slsCd dzd o
L OC dzs yos h d2mw o twOMlseattej dzdd d3j Is©dzdzO,
stcOodlsj dzy L O mqy¢d:d®ﬁ&¢mﬁsadwiﬂﬁd®iQWJ
HylsOdzj 2 Mdzsy dets? ¢tz stedyd MEts2 Wists ,
[1].

g lzh dzsfls ftesyd MMO tOL A3 tdzesets -~ dd3d yd M
oLOdAisHj2Msodd SCtdiif sdzj dzlstse fr]l]’de)aO?fn
ftsojtcrndzsmisd L Oetslsso €d. } SH O9BLHJ]2MIs
BOLjtedOdz EHORY jIsfhiy M e jtrndetsisd L O¢
sls otc]j i3j dzgd CtdklsOCISO L OetslstsoCd M ttOMm
fsLosdzvels o] CteOIlsddBts d3jf delss,y J By pMmisize st J
Istsydetsmis! dJLGEBIstsodzj degdW HJjIlsOdzj 2.

1 tod d3d dzj dzd J BBy Misdzr = Eklssdzh j dzd?2 dzdmilstse r -
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tcOo dzts f tots Ydzts fls ¢ CdzmistelzC ydd, SHA&ZOSt IsC
gL i3 dzj dedw MlstckzSCIskzter BOIsj tcd OdzO 1 sy Wkdg dz
Wtej L jJtose Odzd j 3. ltesBdzj 3O L OC dz¥ yO  Ismw o
GdzzB ¢ 152 ~nd i3 yj M¢ 2 sBtcOBSISEC d HjlsOc
Isj mdesdzse d ydzs2 . [ Hdzdd3 dL 90y dzgi2h dma dzgi HES
ssydesmils! BiBjlssHdSd ttOMyufpbbBtc@Picdf &S Gdzted ts
Gz tsC 82 BBtOBSISS ] [ 2] .

[ dzv dLrikzyjdedw "ddduyjmMisets WtjL jtoetso Oded W

HJ IsOdzd . r s ZOyodkz0 BttOBSISSd dzO tsBiOL
sBtcOBSISCd L OCdzg yojlsmw o wcetelzy jdzdd tsB
Isd ud dzd § dzj S SsBsisE 5 o tod d3j dzd . gtoj LT ]

sBMdzj Hzs s dzO CtsdeW s5C Odz! detsds BISCtetsMC s §
fteso jflsd OdzOdzdL (sdzzyj dzdz’ 7 ls ¢ dzts dzj dzd 2
Wtej L jioso Oded W, L dBjtej dedj N9 tetsiftse OtsAsdgtsiyls of
razv bistwjlsdudmsis? syjdid mMisjMmistsdBsmls
ZO0 LOMAaBHA § d3OIsj ted Odzr ftcd ®BBLLOBKSISS ]

df 6 fdzsh OH2fy HMNBIRBBOK'™ 9 Oj B2 59 j 8.1 dats
HEZ BBOLdzZOW filstsd Bs@ls i tcde@dgfions H HztzZE @O L &3] to dat
stcOo dzj dzgdWw L OH Odzdes?2 L OcetslstsoaCd MtsMmisOe d dzO
Br dzd Gyjdzjdzr MOd3r j L OlwOlsdy j 1 1Ofr Isjn
dzOdzj MJ ded 4 ZOC sCteOMsydese s ftsCter Isqw (19
W stddgts o Odzd j LOMNJlsdetsets dzj Wtej L jtolzj Bsets
fsCter sdw (48 t dzO M 9Ckz) d "ddddyj M sy
tcOMmlso tste) . {y

jdC 0 MmMssdishmisd fteso jHj dzO
BOIs j ted O dzts o l]’th’ nddBdyujMStsds WtejL jtetso Oded d
1" diz ISUtGJHJ J az' fpdzy vz P dd flkIsd EHJM ]
L HOdzd | dZJJ ftseo jteh jdzdz" » d HINjora
BlstG(DBtslsOddef” tcOfMmlso stetsa, OoltsdkOIsdL Oydw
l1 sHotBHY dlkied dsydts MEOLOIs:, ybkt Isj - d
B sBHOB BBj edzsets mdBdyj MEsets IsteOo dzj dzd W
f tod d3j dzj dzd v , fsmMStsdz Ck ftsLotsdzV j Is tsB dzj
tsOadzlsu'teisudztsfr]lsJ, Yylsts s jdedets o Oy dets 9

mMizh jMmise jdedze" § dgj HSMISOIS ), Mow L Odedals pH @)
tcOMyj 0. vO0Cddz BBOL B3, mMdzj Hize h OW L O
sflsdBOdz detséts MmO fosHMyUjskoO HtodfzmMe C
Codalstetsdzy ftetsyj MMO dL Eslstso dzj ded W , ftsor hj
stokHtsj BSsMisd dLHj ddw.

l C€O0OyjMmlsej ddydtsects 9CdZOHO o HOdzdzz® t©O
gmlssydedStso HA&v GtejHjdjdv ftjdBzhjnls:
sBtcOBESISCd; ftosojHjded] tOMYyjlsO tyj dsd MM
PHjhjodg dzdV; f t5HC 5lstsoSdRd WRE0tsjj G OdkOe 1 dzaw € f
HOdz! dgj 2h jets dmMmdzj Hse OdedY ftesyj MMO.
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STUDY OF THE DEFICIENCY OF TECHNOLOGY OF CHEMICAL
MILLING

Shulakov Kirill Alexandrovich, Derkho Evgeny Pavlovich
INovosibirsk State Technical University, 630073 Karl Marks Ave., Novosibirsk,
Russia

Abstract. The article deals with the use of dimensional chemical etching in the
production of sheet metal parts. The article contains an estimate of the cost of
consumables in the processing of billet of aluminum alloy, as well as information on
ways to reduce the cost of technology.

Keywords: processing of sheet parts, chemical tghchemical milling,
metallographic research.
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IMPROVING THE METHOD OF NON -DESTRUCTIVE CONTROL OF
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Abstract: In this paper, the task is to select the most effective seatreflestructive
testing methods for diagnosing composite honeycomb constructions of passenger
aircraft. Honeycomb constructions are the most susceptible to external damage during
the operation of aircratft.

Keywords: Non-destructive control; composite homeynb constructions;
diagnostics; phased array method; thermography method; vacuum method.
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RADIATION HEATING OF SHEET STOCKING FOR DEFORM
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Abstract

This article is tasked to develop a radiation heating installation of titanium
sheet blanks for the manufacture of parts for sheet forging hammers. A scheme of the
heating installation was developed. The necessary calculations were carried out to
determine the heating time of the prepatation and temperature control, as well as
calcubtions of the strength of the installation. The efficiency of the designed
installation is analyzed and the advantages of the radiation parameters are described.
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Radiation heating, heating of titanium sheet stocking, shaping titanium sheet
stockirg.
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DECREASE THE LIKELIHOOD OF MARRIAGE IN THE PRODUCTION
OF FUEL TANKS OF AIRCRAFT

Luzan Egor Sergeeviche-mail luzan esl998@mail.ru
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Russia

Abstract

The occurrence of marriage in the production of aircraft, is due to the
admssion of deviationsinconsistencies, violations, or damage to products in the
production process. In this ete we will focus on ways to reduce the occurrence of
marriage in the production of aviation fuel tankKsday, this problem is very
relevant, due to the fact that the tank is a largewhed vessel, the design of which
comprises oblong panels of colap shapeThe presence of such panels complicates
the manufacturing process, thereby increasing the risk of marriage. When joining the
compartments that make up the fuel tank, there are often problems associated with
the appearance of gaps or overlays ebdments on each other, which further
negatively affecthe tightness of the fuel tank®n the degree of compliance with
certain criteria depends the overall component of the occurrence of marriage the on
manufacture.

Keywords

Marriage fuel tank; discrepancies; deviatiopspduction process.
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MODIFICATION OF UNIVERSAL TESTING HYDRAULIC STAND
FOR TESTING ELECTRIC HYDROPOWER PUMPS OF A-320 AIRPLANE
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Abstract

This article is tasked with refining the universal hydraulic bench for the
subsequent verification of the-220 electric hydraulic pumps on it. Describes the
parameters of the developed stand, satisfying the opeaahtitmtumentation. The
selection of units, the pump for supplying water pressure and the calculation of
hydraulic pipes are made. The purpose of this work is to form the scheme of the
future stand and the list of its components.

Keywords

Stand for testingnechanical pump, electric hydraulic pump, hydraulic circuit
scheme, units used for the stand.
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IMPROVEMENT OF TECHNOLOGICAL PROCESS OF LIFTING
SHORT-HAUL AIRCRAFT
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Abstract
A high-quality, competent and strictly controlled maintenance of aircraft is

necessary for providing the reliability and efficiency of aviation equipment and for
the safety of passenger air transport in gendita task of developing a universal
system oflifting shorthaul aircraft during its matanance is set in this articl€he
advantages of the being developed system over existing analogues are described.
Currently there is the purpose is to test the performance capabilities, to update
technical spatications and to improve the design. In order to achieve this goal, it
was decided to develop and establish a system mockup. The main part of the work is
the formation of the layout concept and detail design.

Keywords
Design of hydraulic tripod jack liftig platform aircraft tripod jack, increasing

safety in technical aircraft maintenance
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DEVELOPMENT OF COMPLEX MOBILE SERVICES OF THE MI -8
HELICOPTER AND ITS MODIFICATIONS
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Abstract
This article aims to develop a complex of mobile maintenance of th& Mi

helicopter and its modifications. Described selection of equipment and vehicle (base)
for the complex, the development of the layout of the equipment and the schematic
diagram of the power supply equipment.

Keywords
Mobile service complex, M8, incongruity, NASCD
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Abstract

Results of definition of deflections and stress at ineptiée forces of "beam®
elements of products of the microelectronic equipraeafpresented in article. On the
basis of these results opportunity to control impact stability and strength of these
elements is represented. Results have been received at the solution of the equation of
the forced vibrations of beam, describing dynameflection taking into account
internal dissipation. The decision has been received by means of method of division
of variables. And further it has been counted in MathCad 14. As a result it has been
received dependence for simple beam at ineptidde faces.

Keywords

Inertialpulse forces; beam as element of products of the microelectronic
equipment; the equation of the forced vibrations of beam; beam deflection; normal
stress; internal dissipation; method of division of variables; beam functions;
MathCAD 14.0; example.
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DETERMINATION OF DISTINCT PARTS OF POWER TRANSMISSION
LINE PYLON SIMULATION MODEL EIGENVALUES
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city, Russian Federation, 630073; (383) 31621

Annotation.

During experimental modal analysis of any complex spatial beam structure
usually thee is no identity between analytically calculated and found by the testing
eigenvalues. Moreover, structure whipping may be detected. This process may occur
as result of availability few eigenvalues with similar frequency values of the object
investigatedAdditionally, it is recommended to ensure that eigenvalues of distinct
structure parts eigenvalues cannot adversely effect on the whole structure deflection.
In this paper, the imitation model of an air power transmission line pylon is divided
to structual parts and calculated eigenvalues of the distinct structural parts are
presented.

Keywords: Power transmission line pylon; Simulation model; ANSYS; APDL,
Finite Element Method; eigenvalue; eigenvector.
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DEVELOPMENT, MODELING AND CALCULATION OF DYNAMIC
COMPRESSION ADAPTIVE CUSHIONING
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Annotation.

The purpose of using adaptive depreciation of the aircraft chassis is to reduce
the maximum dynamic loads on the airframe when drivintherrunway, and as a
consequence, the extension of life, increasing comfort, expanding operating
conditions. The scheme of the adaptive shock absorber with an adjustable valve
allows without significant modifications to modify the existing aircraft cha3sis
calculations were carried out using Lagrange equations of the first kind.

Keyword:

The scheme addaptive attenuation, the control parameters, the adaptive valve,
calculation.
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REWIEW OF UPDATING M ETHODS OF DYNAMIC MO DELS BASED ON
TEST RESULTS
Zanina Elvira Alexandrovna, graduate student, eg@iina.elya@yandex.ru
Berns Vladimir Andreevich, Ph.D., professor, enpdél@craft.nstu.ru
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Russia, te (913) 00548-19

Abstract

The present paper reviews briefly methods of model updating methods of
dynamic models based on test results. At present intensive investigation is being
carried on in the field of finite element modeling (FEM). However developwie
correction methods is required. A webhirrected FEM makes it possible to predict
the dynamic behavior of a structure and detect damage.

Firstly the paper considers the scheme of model updating. Then methods of
reduction and expansion of FEM are soiered. Further the paper deals with
correlation methods and selection of updating parameters. Finally, attention is paid to
correction methods. The paper has examples of for each stage model updating from
articles of different authors.

Key words

Finite dement model; model updating; reduction; expansion; correlation;
selection of model updating parameters.
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INATION OF NATURAL FREQUENCIES OF POWER TRANSMISSION
LINE PYLON BY METHOD OF OPERATIONAL MODAL ANALYSIS
Zapysova Elena Alekseevna, Graduate studeftnazapysova@mail.ru
Belousov Anatoly Ivanovich., Ph.D., Associate Profesgmlousoviand@mail.ru
Novosibirsk State Technical University (NSTU) 20, K. Marks avenue, Novosibirsk
city, Russian Federation, 630073; (383) 31621

Abstract

For determining the operational reliability of powertsmission line need to
perform the periodic monitoring of the strength characteristics. One of the control
methods is the method associated with the measurement and analysis of frequency
spectrum changes of structures during operation. In this papstigaten of the
problem of determining the natural frequencies of the power transmission line pylon,
which is under random excitation are presented. Elimination of impact excitation
allows to exclude additional equipment. For simulate the random excitated
record of vibrations signal of a real power transmission line pylon using an
acceleration sensor. A finite element model of a cantilever beam was chosen as a
model for testing the methodology.

Keywords: operational modal analysis, power transmisdioe pylon, random
excitation, natural frequencies.
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ANALISYSOF STRESSSTRAI N STATE CGCSERIESHAR POWER
TRANSMISSION LINE PYLONS UNDER MASS FORCE APPLIED

Kozhevnikov Aleksey Nikolaevich, Pegtaduate Student
e-mail Kozhevnikov.2010@-corp.nstu.ru

Novosibirsk State Technical University (NSTU) 20, K. Marks avenue, Novosibirsk
city, Russian Federation, 630073; (383) 34621

Annotation.

Air Power Transmission Lines (PTL) are widely used to transfer electricity and
variety of external forces are applied to the lines. During any line designing,
allowable and calculated stresses have been compared. One of the calculations have
been taken into consideration is applying only inertia forces (structure weight). In this
paper the following points are discussed: usage of previously developed automatic
typical metal PTL pylon finite element model creation subroutine to originate
mat hemati cal m o -degids pylownsf alg@&ithmef eqaiValeng rdoglels
creation; analysis dhese pylons stresgrain state under specified loads applied.

Key words: Power transmission lines; Strestgain state; ANSYS; APDL;
Finite Element Method: static deflection; automatic subroutine; united mass model.
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WALL MATERIALS BASED ON WASTE WOOD

Dicel A.V., Levkovich A.V., Mashkin N.A.
Novosibirsk State Technical University, Novosibirskmashkin@corp.nstu.ru

Abstract.

In the production of wall and heat insulating materials is increasing the use of
waste wood. As a filler in the production of wall blocks are effective wood chips, as a
binderorganomineral systems. To activate the binders applied hydrodynamic
Activator-dispersant, which facilitates activation of mixture and accelerate the curing
process. Tests have shown that the process of hardening is accelerated compositions
activated twice. This provides an additional improvement of the operational
properties of wall raterialstrength and thermal conductivity.

Keywords: Wood waste recycling, organmineral Binder, Activator
dispersant, strength, thermal conductivity.
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Abstract

The paper proposes a new theordom obtaining motion equations of
mechanicalsystems with several degree of freedoamsl scleronomic constraints
without knowing of the equation types of Lagrange, Nielsen, AJjed.theorem can

Rdz' dedp H] 1t 1. 13 triz] ) BiAY

be deducedccording to the standard procedbra s ed on t he DO6AI e

and the classical pringie energy, which ones applicable for drawing up equations
arbitrarily structurally complex systems wisksleronomic constrain@nd one degree
of freedom.In addition there aredescribed examples of the obtaining of motion
equatons of systems with twdegreeof freedons. Theorem is applicable for drawing

up the equations of motion and solving dynamics problems in the electrical and

electromechanical systems

Keywords
Motion equations of systems with several degree of freedoms partial

movements interacting movements and bodies representatiolsd Al e mber t

principle partial and third-party inertial forces principle of energy principle of

energies of partial motions for mechanical, electrical and electromechanical systems.
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Annotation.

In the work of the cam rpfile is calculated, required to create permanent
efforts, with which the cam rotates. Deals with the case when the device is used spiral
spring, and the thread goes to the vertical angle of the cam, as well as the second
caseused linear spring and thikavith the cam goes under the W$Grap on the
block. It is shown that the length of the perpendicular line omitted gathering thread,

when you create a permanent effort is linearly dependent on the cam angle.
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THE USE OF SIMILARIT Y THEORY FOR AN ENGI NEERING
EXPERIMENT

Kramarenko Nikolay Vladimirovich, Ph.D. in Engineering,
Associate Professor at tHeepartment of the AS,

Sukhneva Anastasia Alekseevna, Lavrina Valentina Mikheevna,
SkorobogatovaAnastasia Alekseevna students the Facltly of Mechanics and
Technology
Novosibirsk State Technical University
E-mail: teormech@ngs.ru

Annotation.

Theory ofsimilarity is the theoretical basis for modeling and experiments. All
reasoning in theory of similarity is based on dimensionless quantities, which are
written either as degree complexes from task parameters (similarity criteria, or
invariants), or as a aabination of the similarity coefficients (indicators of
similarity).

The article describes the design methodology of the experiment on the example
of studying the static deflection of a beam. In the simulation, four main stages of
work were identifiedaccording to the result of the measurement of the deflection on
the model the magnitude of the deflection on thedallle beam was predicted, an
estimate of the forecast error was given. It is shown, that even with a primitive
measuring equipment expeemt, built on the theory of similarity, gives a good
practical result.

Keywords: theory of similarity similarity method similarity parameter
similarity indicatorsmodelling experiment
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COMPOSITE CABLE FROM STEKLOZAVODA AND ELASTOMERS

Umanov M. I., postgraduateuvanov.2012@corp.nstu.ru
Novosibirsk state technical Universitypvosibirsk

Annotation

This article discusses the possibility of replacing standard delays from steel
cables with composite polymer delays using continuous glass fibers as a carrier
material. Various variants of weaving the base of the cable and mateaatan be
used as a matrix of the cable with sufficient ensuring the ultimate elasticity of the
cable are considered. Comparison of steel and composite cable is made for strength,
economic and other characteristics. The current state of work, as viak #&sks
scheduled for execution, are outlined. The implementation of the tasks will allow the
production of experimental samples, which will help to determine the future path of
development of this topic.
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Annotation
The paper studies experimentally the influence of the fronipgameable porous
insert on the flow pattern and the aerodynamic characteristitiseofylinder in a
supersonic air flow. The goal is to obtain data on the effect of the length, pore

diameter of the porous insert and the angle of attack of the model on the drag and lift
coefficients.
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Abstract

In paper program for calculated of takeoff and landing caracteristics was
deviloped.
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Abstract

In this paper, the aerodynamic stand, which is the actual solution to the problem of

atmospheric pollution with volatile organic composndwas considered. A

description of the layout of the gas flow distributor and functional blocks is given.

The velocity profile using a neperturbing method of laser Doppler anemometry was

measured. Problems of flow distribution after the rotator werstifced. A flow-

adjusting pterygoid profile has been developed. Comparison of velocity profiles after

rotation at different values of mass flow rate was performed. Correction of the

velocity field distribution after the rotator in the layout of the disiid of gas flows

of catalytic oxidation reactors of volatile organic compounds was achieved.
Keywords

Volatile organic compounds, catalytic cartridge, vortex zone, wall jet, recirculation

region, guide vanes, hydraulic resistance.
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ETERMINATION OF THE CENTER AND THE LIMITS OF THE VORTEX
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Annotation.

This article discusses the problems of methods for determining the center and
boundaries of # vortex core in the vortex Wake of the wing. Various calculation
methods and methods of their programming are analyzed. On the basis of this, the
optimal algorithm for speed and accuracy was identified and programmed.

Keyword:Wind tunnel, the core of theortex.
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AEROELASTIC OSCILLATIONS OF THE BRIDGE STRUCTURES
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Annotation
This article discussing the problems of ensuring aeroelastic stability of the
multiple-span beam bridges. The special features of the bridge structureseand th
effect of airflow on them are analyzed. On the basis of the study, the authors propose
to highlight whether the model's natural oscillations influenced by the airflow on it or
whether the aerodynamic forces affect it.

Keywords
Wind tunnel, vortex inducedbration.
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CALCULATION -EXPERIME NTAL RESEARCH FLOW M ECHANIZED
THREE TIERED PROFILE S IN A VARIETY OF CO NFIGURATIONS

Kruzhkov Alexandr Sergeevich, Ph.D. student;
Rumyancev Andrei Gennadevich, Ph.D., leading researcher.
Siberian Aeronautical Research Institute Named After S.A. Chaplygin
SIibNIA, 21, Polzunov Street, Novosibirsk, 630051
Novosibirsk State Technical University
20 Prospect K. Marksa, Novosibirsk, 6380Russia
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Abstract

This work is devoted to experimental research flow mechanized profile of a

prospective passenger aircraft in a wind tunnel to further compare the résbks o
experiment and calculation.

Object of researchthe mechanized profile of a prospective passenger aircraft.
Keywords

Wind tunnel, mechanized profile, pressure distribution, experiment, calculation.
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NUMERICAL MODELING OF THE SUPER -SOUND CIRCULATION OF A

CYLINDER WITH A FRONT GAS -PERMEABLE INSERT ON THE BASIS

OF SKELETAL MODELS OF HIGH -POROUS CELLULAR MATERIALS
(HPO)
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Annotation.

The paper presentgiantitative data on the effect of the front insert made
of highly porous cellular material on the aerodynamic drag of the cylinder in a
supersonic flow.

Keyword: Supersonic flow, highly porous materials, impedance, numerical
simulation, reducing aerodyna&rdrag.
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NUMERICAL SIMULATION OF THE TRANSONIC VELOCITIES REGION
FORMATION IN THE SUPERSONIC FLOW INTO THE CHANNEL WITH
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Annotation

We have carried out numerical simulation of the mode of scramjet working with a
distributed fuel supply along the combustion chamber and with transonic velocities
region formation. The main feature was the presence of a jet of compressed air,
which created a throttle effect resulting preliminary decelerating of the flow to
transonic speeds. The averaged NaviStokes equations closed by SS¥k o-U k
turbulence models were solved. The combustion of hydrogen and ethylene was
modeled by a singleeaction. Hydrogen and ethylene were used as gaseous fuels. The
lateral fuel supply was considered for hydrogen; ethylene was fed along the channel
axis. A pulsed transonic mode was obtained in all cases. A comparison with
experiment was performed for thase of hydrogen.

Keywords

Hydrogen and ethylene combustion, supersonic flow, transverse jets, transonic mode.
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EFFECT OF "N -WAVE" O N THE BOUNDARY LAYER
OF A FLAT PLATE AT M=2.5
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Abstract

The study of the impact of weak shock waves on the process of turbulence in the
boundary layers, implemented nehe surface of aircraft, is one of the priorities in

the field of aviation technology, as such disturbances can affect the position of the
laminarturbulent transition.

In this paper we investigate the effect of-Wdwve" on the boundary layer of a flat
plate with a sharp leading edge at Mach number M=2.5. For this purpose, studies
were conducted in the supersonic wind tunneB2b. The measurements were
conducted by the constant resistance of the anemometer. It is shown that when a pair
of weak shock waveflls on the leading edge of the plate in the boundary layer, a
change in the spectral composition of the disturbances is observed. Also, when the
"NTwave" passes through the head shock wave, it becomes less intense.

Keywords: supersonic flow, MNwvave, inteaction, boundary layer,
thermoanemometry.
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ASSESSMENT OF VARIANTS OF ELECTRICAL AIR CONDITIONER
UNITS BASED ON THE PELTIE MODULE
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! Novosibirsk State Technical University,
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Abstract.
In this papemodel of the units of the electric air conditioner (EC) based on
the Peltier module has been designgtk influence of cell combinations to the
coolingefficiencyhas been evaluated.

Keywords: cooling efficiency, Peltier effect electric air conditioner, heat
transfer.
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Abstract

In this paper, we measured the velocity of bubbles and Vaedlfraction in a
bubbly turbulent flow after a sudden expansion of the slot channel. The method of
laser Doppler anemometry was used to measure the velocity distribution before and
after the channel expansion. Higheed video filming was performed.was found
that with increasing distance from the step, there is a decrease in the speed of the
bubbles, as well as carrier fluid. The distribution of local void fraction behind the
expansion of the channel was studied. There is a tendency to increaseathgak
content with increasing distance from the step.

Keywords

Sudden Expansionlaser Doppler anemometrygas rate, bubble, bubble
velocity, gasliquid flow.
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Abstract

In this paper, the aerodynamic standhiat is the actual solution to the
problem of atmospheric pollution with volatile organic compounds, was considered.
A description of the layout of the gas flow distributor and functional blocks is given.
The velocity profile using a neperturbing methoof laser Doppler anemometry was
measured. Problems of flow distribution after the rotator were identified. A flow
adjusting pterygoid profile has been developed. Comparison of velocity profiles after
rotation at different values of mass flow rate was perém. Correction of the
velocity field distribution after the rotator in the layout of the distributor of gas flows
of catalytic oxidation reactors of volatile organic compounds was achieved.

Keywords
Volatile organic compounds, catalytic cartridge, verteone, wall jet,

recirculation region, guide vanes, hydraulic resistance.
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EXPERIMENTAL RESEARCH OF THE PROCESS OF
CRYSTALLIZATION FRONT PROPAGATION FROM A COOLED
VERTICAL SIDE IN A HORIZONTAL FLUID LAYER
Mikhailov Arseniy Vladimirovich?; Berdnikov Vladimir Stepanovich?
INovosibirsk State Technical University, 630073, Russia, Novosibirsk, Karl Marx
Ave., 20, tel. (903)934.0-29
’Kutateladze Institute of Thermophysics SB RAS, 6306a&sia, Novosibirsk, Ak.
Lavrentiev Ave., 1
Mikhailov A.V.,emal: senya mik@ngs.ru
Berdnikov V.S,email:berdnikov@itp.nsc.ru
Address for correspondendglikhailov Arseniy Vladimirovich,
Novosibirsk State Technical Universi§30073, Russia, Novosibirsk, Karl Marx
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Abstract.

The experimental research of heptadecane solidification on a cooled vertical
wall is carried out on a physical model of the horizontal directional crystallization
method. Thewall was cooled by a thermoelectric Peltier module. On the hot side of
the module, the heat was removed by a radiator with cooling water from a thermostat.
The temperature distributions on free surface are measured during crystallization
front propagatiorprocess using thermal imager and thermocouples. The isotherm
fields of the free surface were constructed. The temperature dependences on time at
discrete points were obtained using thermocouples. Thermal imaging and
thermocouple measurement methods weoengared. The time dependence of
crystallization front form was investigated using digital video recording. The
obtained data will be used for planning further experiments as a test of the results of

numeral simulation of heptadecane crystallization untlee same boudary
conditions.

Keywords:
Directional crystallization methods, heptadecane, alyzation front, thermal image
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NUMERICAL MODELING OF THE DYNAMICS OF DEVELOPMENT AND
HEAT TRANSFER OF A WALL JET IN A GLOBAL FLOW
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researcher Pakhomoiaksim Alexandrovici
! Novosibirsk state technical university, 630073, Russia, Novosibirsk, Karl Marx av.,
20, tel. (913)4546-81
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Abstract

A literature review on the subject of relevance and application of this method
of protection was performed. A mathematical model, corresponding boundary
conditions and computational grid have been developed using free OpenFOAM
software package. A numericatudy of the effect of the blowing ratios, the
temperatures of the main and secondary flows, and the height of the flat injection slot
on the flow structure and thermal efficiency of the counterent flow is carried out.
The thermal efficiency of therpcesses along the length of the flat duct has been
predicted. Conclusions about the efficiency of the process of thermal protection of the
wall in a wide range of temperatures were made.

Keywords
Numerical simulation, OpenFOAM, film cooling, thermafigkency, blowing
ratio, structure of the flow, main flow, secondary flow.

168



L[ $629.7.048

gReU[ [ ¢ vt JtrdLVfCARR Y[ [ [l(sd: Rud]
Vit {Arww [ (Y Ly feved ferrv oceccrtdfe R

J]tcOadls ¢ d&zOMsOMdWw
C.Is. dz. , HBYJ dzls
G

1 BatsmMde dqtemM< d 2 MzH OteMmise j dadz" 2 Isj mded yg fr
Gy sosmMdediemMsE, ftc. sOtdzO -6 MO, 20,
] t6 O 9¢dRls, email: anastasiya_gravit@mail.ru
M te 5 d3ts & Gemailxrdmova@corpnsturu
dbHtcd M Hzv ¢ tewisidifstedH Rdeq dizDd: ,|1 zO isddgg tf ts dn) dzE
CsMzH OkMise jdzdz’ 2 sy ndzdud MSCd2 RBazding g |
S OdzO [ OteC #Y(®13)7220550 Is j dz.

R; o\ @ dzikis dz @, rRiADIS WzER|] delds o dzO

¢ dzdetsls Oyd v

l tOBtls] {tcj H Mitcdipk)jdsEd dgjjldtdatfoCr G oty
CYJ dzsiop §$f dzso OV 1T SO fclply @ h OW fMtcj HOE )  f
Isj i3 jtcOlskzte M Ekyjlstsds o dzzlstej dzdzd ~ dfmls sy
cOMmyj Isde” s  dzj o3 dels O3 d Mdzsw osd. 1 tcj HMls
C sz d dzd tots B O fadats &6 15 d3j dzO, ColbsteOW f SL 9 tsdzw
s § dzswdLdud & dJ f Ot O3 Isite'ls § YhpfplsYwaz T L Ghuy
sCtlzy Os h OV MejHOe M Eyjltsd f OMMdoedes?2 (d
sjfdsvdLduimMsédn d 6jodi3jlstedud MSEdn B2 M
HJOf OLtsdzgj f OtcOd3j Istese SCtelzy O h j2 MtejHT .
Ctetso j desdets?2 fd Misj o3 d Mmdmisj & Is § te d3ts
fsLosdzv jIs tOMmMmydlsr 9 Ols BOMMser 2 ttOMmMnr tSH

1 dzj d3j dals T . RMMdzj Hiso OdzatzO o fizd 16 tefl F BB b J dats Gp6
Oy Isdzr d3d { dzj dzj dzls Odsd d Mmdzsw dzd dzO Tlsj § oz
sjf dzso OV | SOLHKBOY h OV MijHOE. OdOddL &

fsLodzVjls COydmlsejdedes d ¢ tsdzdyd Milsoe j dadats
Isj f dztsdetsfigd g HdizvY ¢ W H tots d3e d ctBtizsysSs?e fi)
YJ dztse j € O. tJLEzdz sOIst dimimdzi Hso Oded v BESG L
ftosj Ssdtetso Odedd MdMmisj &3 3y dL dej 584 MY § U ded ™

Sdzt ydor | fnfdaffy I©] o3 AdLdaj sB g MY J Wd dac
| f s 3OMMstsEdgs i@ ls J dﬂSJUdzlSJ tedsd U4 M¢ 54 sy
sjtced, ddLSCdj Ibjd&kfjtcOlskztcr .

10 MmMjetsHdwWh dzgd?2 HJ dz dzj sBRAtsHd Bs s a3
MdMmlsjd3 9rlsjCOjls dL ©YHO ftedS &zOHd °» L OH
Msmlstsw ded W Yjdzse j SO ftedr n HjWROGSlhEgs 4 §
sj B j cOlstedesets tjydBO, TdmMiO ddi stcizOIs
Is. H [ OdzdzOW L OHOYO dBjjls Btsde htsj ftd§ dz

169


mailto:anastasiya_gravit@mail.ru
mailto:xromova@corp.nstu.ru

dd L dzj 3 dzlstso dMmisd &3 > dL dzj 8
dj di¥jstedzt®o HedRY Sugi dztse j C O 9 it O dBS |
CBEZfOON OW MejHOE d ©OL©GOBBISE
dzsy dzr 5 dEsd3j daelstsds wWo dzw jlsfqw s o
Isg dzj B3 (64 ®dsH d dzOd3d U4 M& d 2  dgJOHNAEdEC
dMmlsj 3 bkjttdstejckzdYyydd bt o
d { Bfdedyjmeédr Csi1 W¥Wdyd]j delstse .
tcOB SIs § ftcj HiNIsOo dzj dzO tcOL .6 O
CdH©Oo dzd Yyj S OV Mrj B3O MidasL i3 fipdf fdds p d3”
J B bjtedidisMlsOBddzdL Oydd yJ dztse j € O.
dzw BsHj dzdtctses OdedW OB tSisT fnd Mmls j d3r
Bj dzv j s tslsdesmdlsj dz' detsj i &§ wafg dgtsp i | ¢
d ic voriaztsds j dzdzd | Stc ¢ Odg d dzr hyr .
Bdzets ¢ 51 dzj d3j dzls dzOW BsH jdz2 , o Ctslstets? € O H(
L dzj Bj dzsscdy ) Msslse jlsMisakzs h ddg € sdzd yj Milse s
stose j dzsfdzOY MdMlsj BO ©OBGIOjls Mo d&3j M
(svt) d heh jMmlsodwjls §jtj dsih IsjfdkO sl -
(tedfm. 1).

Q—.GQ—.mu:;

FHaT R TG

= SISO gndd
—F 2-0F
TRE BRUEIS

]
0]

i KpoBeHOCHasA cucrtema
+
| - aopTo-apTepuanbHbIf
O 4 _Q_QS.____? [ y4yacTok
'—"’Q_—_—_—_—%_) - BEHbI
. - apTepuonbl
f“ﬂg 3 % (] Kxonmyp 1
- cepaue
konumyp I1 B b ===, i O O
————————— —@-———1 i - Kanunnsipbl Nerknx
I I _— NOAKOXHblE Kanunnsapb
I — Kanunnapb! MblLUL

- Kanunnspsbl
BHYTPEHHMX OpraHoB

cucTeMa TepMocTabunusauumn

— —— - TennoHocutens (KPOBb) 7* - CMeCVlgeﬂbeWI
BHELLHNK npv oXnaxaeHun opraHuaMa TEnnooOMeHHMK
KOHTYp

™ _ - TennoHocuTesnb (KPOBb -
BHYTPEHHUM npu Harpese opraf—ufama) ® OXNEIASHNS
KOHTYp TennoHocuTens

- pereHepaTuBHbIN - Harpes
TENNOOBMEHHUK TennoHocuTens

tdf. 1. v hdsade@®o dsfjufjdgE O fnj BO
mMdMmisj 3" bijtedkdstejclkzdzyydd yd dzse

rdazv twofmyj BMO
SHdzts d3j tedz” n HdW
tcOfmyd sdetse s+ dzj

sjfdzser 7 ftesyj M
M OR

O]

feBEdzOYHjddY dMftsd Lz Ismw
WittjdydOde dF & EktcOs dzj dzd 2
B4 dzls O ( d3dets ¢ sfddfs Y dep  byuljdis
o, Cobtstr j { tosedrRdswdz s
Efmdzseo dw i dMmr s Isj k3 jtcOlskzter d Isjf dztsor
f OtcOd3j IsteT sCtokzy O h j2 MmtejHT . J COyj mise j
st 5BOdzr dzOW  Isj B j eOlsztc® WwWHEGO (36,7 Aug)
Hdzd dzj ) dds@f tdv zztsls L Pa e filise d Ctsdzd yj Mise O
Isj f dzsdetsdilsj dzv ftcd L OHOdzdze" » Efdzsedwas [ 3,

170



[
qC}p:W”G CPQ( qH'G;ar:px, (1)
J

GHGcyp T 8SBI Jdddgr 2 tOMmMatsH Isjf dzsdetsdlsj dzv  y g te
Cred I54 f dztsj 3G 5Mis?  tsqisif blzts gaEdddstj jdwQlsztcr Isj f dz
dZzO erntH] d o"fAtHJ] dL tOmMyjlsdesets 1 dzj d3j dak

J cOMmyjlsdeg » 1 dzj d&3j dels O © L OadfMmddsMmisd
ftesdLotHdIsMW dzOGtcjo dzdBts tsa dzOYHjdedj Isj |
ftesyd Mmtse fJtesdmMatsHdls do i if dazdds®@)ly s j dijc
Isj &3 j e Olskzter ZO oratH] dL tOMmyjlsde = 1 0
st j dgdets s ¥ wut WwWodw jlsfmw dOdzdyd,j dzj M€
Mo w L Odzdz" n @B Y HE MtsB t52 ) difsOjtetdsRdzj dzy 6z
CdHt©Os dzd Y4 MC 52  MdjifPls J s | d3jtwipdez@ipdOE1s § § dzts 6
Mo 2 Mise O] .

ltojHdztsYy Jdader 2 Y SHRBH fHoLoatsdzvjls t©OMmimy
OMyd sdzr § 1dzjdazjdels”  Byjdedls! o dzd W dzd J
Ldzj d3gd dzelsOdzd d Mmdzswdzd dzO sy f dzsoir I j fifdiatsoyQwi
LD sCtckzy O h Ow Mtcj HOE& . J yomlsdzsmis d,
Isj f dzsdetsmdlIlsj dzv fmkh jMmlse jdedets  Jtoj eOMY toj H J C
9 dz20yoOdz! dets?2 MISOHdd s dZOY Hj ded W, CBEHO o
Isj § dzsdzsdlisj dzv  dL ¢ 5B tsdztswBdfad it s5yJ dy ¥y teds
OCIsd o dats 2 sjtfdzsdLsdzvyydd (Stsyd d Mmdzsw
Edzsjdz hdls! Isjtfdzsftslsjted ¢cwWHtcOe (tedfm. 2).

@ Aaapo Had  Eo6on Hay Il aapo per i oBon per
48,26

32,17

FONI0BA PYKHK TYNOBMLLE HOMM

tdm. 2. 1JjwjtOmMftel HJ dz

J Isj ff dzsdzetsmyd s j
ZOyOdz! dzOw Tls OH

dzd J
wood ) Ckdvicdr 2
b dOdZzdL fdZzEyOj &' n tjLikzd IsOtse L o tsd
4 dzd Is o dzd W dzd 4§ fdtjteOmyftej Hjdzj ded ™ Is 4
BsdzsyCs2e Mmdmlsjdr bjtodksejckzdyydd ujc
jdBjdzsT dadzHdodHEOd d&F & Misj i Bie d s fOB drisls
i 5 j tOlsktcdy 7 bknmdsed?2, fklsjd odajHij dzd
dzmistczC yde SHJYHT .

171



ldedzdsctOWdud MEdd Mmmr dz€ d

1. SktedsOL J dgS 8 C. ¢. stsdzistczdtctso Odzd j
MdMmisy &3 1dL dzi sy M ydded” : vujsOod BB
s dd&3. dwjtets [ toHyosEzd{CdfrH,L J1 91 .: RLH

2 . lduyukzdzdd 1. 4. [ Olsj d@3OIsd y4 MmSE tsJ d3ts H
ddzhndodHizOdz! dg" = MdMmisj d3 ydL dzj 58 MY J U dzd v
vyjB. f(igmMmsedjo.rR718&0M.1.

3. yvdudds OjosBidzj dd .o unidfiidsty Wig iz »c Qj hd@se ji§te
o bkfmazscodwa ddLSCdr Isj B jtOkzte : d&BsdsctcO
1 sotsmMde dwfifE 1:] bRUIL;R RO UPBsdsctcOW d-B 010 05-u )S.L .
ISBN 9785-778234925.

4. I.V. Khromova, Heat Exchangen A Hu ma iherima drgtectiori
Environment System, o Journal of Phy
doi:10.1088/17456596/891/1/012084.

5. Il jtejLtsomed? 1. 0. Sstsizslsddzses 1.1 .
IsC Odzj 2 YJ dztsoe j.€ Od J:w @ sredsd 90deH Z24 M)

172



HUMAN THERMOREGULATION SYSTEM: THE RESEARCH OF HEAT
EXCHANGE PROCESSES BETWEEN THE"CORE" AND THE "SHELL"

Gravit Anastasiia lvanovnastudent, emaihnastasiya gravit@mail.ru
Khromova Irina Vladimirovna,Ph. D, Associate Professor
e-mail: xromova@corp.nstu.ru
Novosibirsk State Technical University,

20, Prospekt K. Marksa, Novosibirsk, 630073, Russia

Abstract
This article examines the issues of simulation and calculating thermal
processes i n tTheemalfptdtactomB n vbiordoyn ment 06 sy s

temperatures, taking into account internal sources and heat transfer between the
calculated elements and &g. The review of the article describes the method of
calculating the processes of combined heat exchange, which allows you to get local,
not exceeding the selected level, thermal parameters of the system "Human body
Thermal protection Environment" whié taking into account passive and active
protection, as well as thermal physical and geometric features in the calculated
elements in a large range of environmental parameters that surrounds us. It provides
easy to calculate the mass flow rate of the audllalood) on the calculated elements.
The heat transferred with the coolant current between the elements of the calculation
and the layers to the thermal processes in the "Human BBdyironment" system
has been developed and investigated. Ultimatdlg, $tudy will contribute to the
specialists in the development of the aircraftsitgoport systems.

Keywords life support systems, heat and mass transfer processes, coolant,
thermal resistance, heat loss, low temperatures
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HEAT EXCHANGE FEATURES OF SYSTEM AHUMAN E
ENVI RONMENTO I N WEI GHTLESSNESS CON

Kan Min Su, emailhallasan0304@gmail.com
Khromova Irina Vladimirovna,Ph. D, Associate Professor
e-mail: xromova@corp.nstu.ru
Novosibirsk State Technical University,

20, Prospekt K. Marksa, Novosibirsk, 630073, Russia

Abstract

In this article the research on ways to maintain human thermal comfort in
conditions oflong-term weightlessness is being conducted. This work is devoted to
the issues of simulation and calculation of thermal processes in the system called
A Hu ma n T Pherchal protection Envi r onment 6 i n weight/l
internal heat sources @ieat transfer between calculated elemerdadGctednodel
researchin order to identify particular characteristics of the consumpldesure
along the length of the vascular bedconditions ofEarth and in the lonterm
weightlessness. The analysi$ the temperatures distribution and heat fluxes in
various parts of the body in weightlessness in the dependence of the organism state.

Keywords modeling, weightlessness, thermal processes, protective clo
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HYPODYNAMIA IN WEIGHTLESSNESS CONDITIONS: RESEARCH
INFLUENCES ON THE HUMAN BODY

Krasnoshchekova Diana Sergeevremail: diana030898 @mail.ru
Khromova Irina Vladimirovna,Ph. D, Associate Professor
e-mail: xromova@-corp.nstu.ru
Novosibirsk State Technical University,

20, Prospekt K. Marksa, Novosibirsk, 630073, Russia

Abstract

The work describes the mechanisms of negative effects of hypodynamia on the
organs andhe main vital systems of the human body (musculoskeletal system, blood
circulation, respiration, and digestion). The features of the circulatory system with
insufficient physical activity, as well as a result of severe hypodynamia, are revealed.
A set of model studies was performed to compare the effects of hypodynamia in
weightlessness and on Earth. The analysis of ways to compensate for the negative
effects of weakening the body's muscle activity depending on gender, age, type of
constitution and motordvity, including the effectiveness of exercise on different
muscle groups. A separate study is devoted to the effect of excess and lack of adipose
tissue and muscle mass on the work of the circulatory system, with normal physical
activity and insufficien

Key words physical inactivity, weightlessness, circulatory system,
compensation, motor activity, type of constitution, human body, exercise efficiency,
muscle mass, overweight.
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Abstract
Abstract. A heat exchanger is a device thatused for transferring of thermal

energy (enthalpy) between two or more fluids, between a solid surface and a fluid, or
between solid particles and a fluid, at differing temperatures and in thermal contact,
usually without external heat and work interacso

The paper considers the main stages of the first plate heat exchangers
development and the primitive designs. The main difficulties in the design and
operation of modern heat exchangers are noted. The reasons for the heat exchanger
condenser frostingand the ways to prevent this in air conditioning systems of
domestic and foreign aircraft are considered.

Keywords plate heat exchanger; heat exchargmrdenser; ribbing; air
conditioning system; frosting; anAting system.
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THE STUDY OF AUTONOMOUS COOLING SYSTEMS BASED ON
REFRIGERATION MACHINES AND INSTALLATIONS

Ulyankin lvan Mihajlovich, student, emajhon324986@gmail.com
Chichindaev Aleksandr Vasileviclprofessor
e-mail: ttf_nstu@rambler.ru
Novosibirsk State Technical University,
20, Prospekt K. Marksa, Novosibk, 630073, Russia

Abstract

This paper describes the mechanisms of the negative impact of overheating on
the human body without compensation of the water cooling system. The features of
the influence of factors affecting the astronaut inside the spacesuiig the
spacewalk are revealed. A review of the design features of the thermal stabilization
system in order to propose changes in the materials and elements used. The analysis
of ways to compensate for the overheating of the astronaut, depending desibn
features of the thermoregulation system of the water cooling suit.

Keywords Autonomous thermoregulation system of the spacesuit, autonomous
system of temperature regulation of suit cooling, water cooling suit,
thermostabilization, overheat.
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Abstract

With the discovery of superconductivity effect, there was a problem of applied
use of this phenomenon, because for obtaining and maintaining very low
temperatures of -80 K is needed technically complex hydraulic and insulation
technology. The use of electric power transformer windings for superconductivity
avoids energy losses due Joule heat and thus reduces cooling costs, both monetary
and territorial. With the advent of high temperature superconductors genus 2
(temperature of liquid nitrogen reflux 78 K), it is possible to use cheaper liquid
nitrogen instead of liquid helium. Thtype of transformer is compact, so it can be
used in military applications for high voltage DC, and the electricity supply, where
there is a shortage of territorial resources. The work is carried out within the
framework of the project training on thetéerd e par t ment al project
t her mal processes in the cooling syste
be useful for students of the Faculty of Electric Power Engineering and the Faculty of
Aircratft.
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STUDY OF THE POSSIBILITIES USING RETROFIT IN THE
REFRIGERATION MACHINES DESIGN
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Abstract.

The paper discusses cooling systems with different coolmigns, as well as
with different cooling options and systems with an intermediate coolant. For each
system, the main features are highlighted, a comparative characteristic of systems
with an intermediate coolant relative to direct cooling systems isgive

Key words cooling systems, direct cooling, indirect cooling, coolant, brine,
coolant.
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Abstract

The paper discusses the possibility of upgrading refrigeration units to move to
more efficient and / or environmentally friendly refrigerants. a&ssessment is made
of the feasibility of a set of measures for retrofit of a refrigeration unit taking into
account the possibility of a complete replacement of the refrigeration unit. Describes
the actions for the refrigeration machines retrofit dependimghe main equipment
and components types. The features of the technical requirements for replacing the
refrigerant taking into account the chemical composition of the working and the type
of lubricating fluids are identified. For cases when transitionatless efficient
refrigerant, a set of model studies is carried out to identify ways to compensate for
the performance of the plant. Individual study is devoted to comparing the refrigerant
on the ozone layer and the presence of the greenhouse effectdohgpon the
chemical composition type.

Key words refrigeration plant, efficiency, retrofit, modernization, refrigerant,
ozone layer, greenhouse effect, performance.
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