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A new design of steam turbine stages upstream an extraction point is presented. In this solution a special ring
guides the steam leakage flow directly to the heat exchanger. . The solution is based on the use of special ring,
which directs a jet of steam flow, formed by the intersection at the rotor radial gap, directly through the heat ex-
changer adjustable selection. The experiments and calculations have confirmed advantages of the new design as
manifested by turbine operating features and efficiency. The design has been applied in 30 old turbines with
Baumann stages. Recently, the patent was used in the LP exit ND-41A of modernized 225 MW turbines in the
Polaniec and Kozienice power plants. It is planned to use this approach for all designs of steam turbines, in
which the blades of the rotor before extraction of steam are made without bandage seals. The aforementioned
solution can also be used in the design of thermal turbines, in which flows in the extraction are much higher and
changes in consequently operation of the machine, but it is necessary to conduct appropriate studies and numer-
ical analysis.

Keywords: steam turbine, low pressure cylinder, rotor, extraction chamber.

B cmamve npedcmasneno nogoe pewenue, no360asi0uee HosblcUns IPGexmusHoCms HPOMOUHOU Yacmu nap o-
8bIX MYPOUH YUTUHOPA HU3KO20 OA6leHUs 8 patione Hepezyiupyemozo ombopa napa. Pewenue ocnoano Ha
npUMeHeHuly CReyuarbHo20 Kobyd, KOmopoe Hanpasiaen cmpylo nomoka napd, oopasosantylo nepeceyenuem 6
paouanvHom 3azope paboyezo Konecd, HenOCpPeOCMBEHHO 8 Meni000MeHHUK uepe3 Hepezyaupyemulii omoop.
Okcnepumenmanvhvlie U pacuemmuuie UCCIeO008aHUA NOOMEEPOUTU NpeumMyujecmsea u dPGexmueHocmy HO8Ol
KOHCMPYKYUU N0 CPAGHEHUIO ¢ UCXOOHOI, 8 KOMOPOU Npomeuxa napa u3 paouaibHo2o 3a3opa nonaoaid 8 6ui-
X00HyI0 cmynens. [lannas paspabomka eneopera Ha 30 mypbunax co cmynenamu Baymana. B nacmoswee ep e-
M5l peuerue UCNONb3Yemcs 8 MOOEPHUSUPOBAHHOU BLIXOOHOU YACMU HUZKO20 OA8NIeHUs MYPOUHbL MOWHOCHIBIO
225 MBm na snekmpocmanyusax Ionanya u Kosenuye 6 [loavwe. Ihanupyemcesa ucnonv3oeames 0aHHbll 100X00
07151 6Cex KOHCMPYKYULL NAPosbIX MypOuH, 8 KOMOPbIX IONAMKU pabouezo Kojeca cmyneHu neped omoéopom napa
BbINOTHEHbL 63 HA0OAHOANCHO20 YNIOMHEeHUs. Bolueynomanymoe peuleHue maxce Moxcen Oblnb UCNONb308a-
HO 8 KOHCMPYKYUAX MeNnio8blx mypOuH, 6 KOMOpblx HOMOKU 6 OMOOPAX HAMHO20 6blule U MEHAIOMCA 6Cle0-
cmesue dKCNAYAmayuy Mauunsl, Ho 011 IM0O20 HEOOXOOUMO NPOBECHU COOMBEMCMBYIOUUEe YUCTEHHbIE UCCTe00-
8AHUA U AHATU3.

Knioueswvie cnosa: naposas mypouna, yurunop Hu3Ko2o 0asieHus, pabouee Koieco, kamepa omoopa.
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Heat Transfer in Engineering Constructions

Buchko A. V. and Kostikov A. O. Influence of eccentricity on heat transfer in borehole counterflow
heat exchanger of tUDE-IN-TUDE LYPE. .....c.viiiii e 9-12

Heat exchangers of tube-in-tube type are widely used in the vertical borehole heat exchangers and other tech-
nical equipments. In practice, because of the design features of the channels or assembly inaccuracies appear
eccentricity. In the cross-section integral value of the heat flux through the inner tube becomes different from the
similar value in the case of concentric tubes. In this paper, investigated the influence of eccentricity on the mag-
nitude of the heat flux through the inner tube of counterflow heat exchanger of "tube in tube" type. This problem
is considered as an example of vertical borehole heat exchanger. Mathematical model of thermal processes, is
based on a system of equations which includes the equations of thermal conduction, the continuity equation, the
energy equation, Reynolds-averaged Navier—Stokes equation. The standard k-¢ turbulence model was used to
close the system of equations. The calculations were performed for different variants of displacement of the inner
tube and the coolant rate. As a result, a series of computing experiments obtained functional dependence of the
heat flux from the value of displacement. In case of ignoring the eccentricity during the thermal calculation the
inaccuracy can be up to 12%. The received results can be used for thermal calculations in annular channels with
eccentric of borehole heat exchangers and other technical devices.

Key words: borehole heat exchanger, counterflow heat exchanger, eccentricity, geothermal power engineering.

Tennoobmennvie annapamvr muna "mpyba ¢ mpybe" WupoKo UCNOTbIVIOMCA 8 BEPMUKATLHBIX CKEANCUHHBIX
MenI00OMEHHUKAX U OpY20oM MmexHuueckom o6opydosanuu. Ha npaxmuke u3-3a KOHCHMPYKMUBHBIX 0COOEHHO-
cmell Kamanog aubo HemouHocmu cOOpKU nosendemcs skcyenmpucumem. IIpu smom 6 nonepeuHom cedeHuu
UHMESPANbHASL 8EIUNUHA MENI0B020 NOMOKA Yepe3 6HYMPEHHIOw mpy6y CMAHOSUMCA OMAUYHOU O AHAIOSU Y-
HOU 8eUYUHDL 8 CTyYae COOCHbIX MpYo. B dannoii pabome uccnedyemcs enuanue IKCYeHMpUCUmema Ha 8enud -
HY Meni08020 NOMOKA Uepe3 6HYMpPeHHIOw mpyoy npomueomoyHo20 meniooOMeHHo20 annapama muna «mpyoa
6 mpybey. Jlannas 3a0aua paccmompena Ha npumepe 8epmMuUKAIbHO0 CKEANCUHHO20 MeNI000MeHHO20 annapa-
ma. Mamemamuueckas mooenb menioQpu3ULecKux npoyeccos, NOCMpoeHa Ha 6ase cucmemsl ypasHeHuil, Komo-
pas exkuouaem 6 cebs ypagHeHus: MmenionposoOHOCU, HePA3PbIBHOCMU, IHEPUl, OBUNHCEHUS BA3KOU HCUOKO-
cmu Hasve—Cmoxca, ocpedunennoe no Peilinonvocy. [[na 3amuiKauus cucmemvl YPAeHeHUll UCHOTIb308ANACH
cmandapmuas K—e-modenv mypoynenmuocmu. Pacuemul 6viiu nposedenvl Oisi pasiudhblX APUAHMO8 cMeuje-
HUsL 6HympeHHel mpyovl U pacxooa menioHocumens. B pesynomame cepuil 6bl4UCTUMENbHBIX IKCTIEPUMEHMO
nONyYeHa PYHKYUOHATbHAS 3A8UCUMOCTb MENI08020 NOMOKA ONM GeIUNUHbL cMeweHus. B ciyuae uenopuposa-
HUSL OKCYEHMPUCUmMema npu nposedeHul menaio8o2o pacuema nospeuwnocms modicem cocmagums 0o 12%. Ilo-
JIYUEHHble Pe3yIbmamvl MO2yni Oblmb UCNONb308AHL 0151 NPOBEOCHUs MENIOBbIX PACUENO8 6 KObYEGbIX KAHALAX
€ IKCYSHMPUCUMENMOM CKBANCUHHBIX MENTO00OMEHHUKOS U 8 OPY2UX MEXHUUEeCKUX YCMpOoUCcmeax.

Knwuesbvle cnosa: cxsasicunmwiii mel’l/l006M€HHuK, I’lpOi’)’lU@OmOl{Hblﬁ men]lOO6M€HHuK, IKCcyenmpucumem, ceo-
mepmanbHas dHepeemuKa.
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Proposed the methodology of monitoring of heat pump allows real-time to exercise thermodynamic testing of the
heat pump for a limited amount of measured parameters, including operation at partial load. The essence of the
technique is that on the basis of data thermodynamic efficiency statistics catalogs of manufacturers of chillers
and heat pumps the regression equation is formed for determine the loss of irreversibility in the cycle. This
relationship serves as the reference characteristics of heat pump for his diagnosis in real time, with only
available data on the coolant temperature at the inlet of the evaporator and condenser, as well as indications of
heat and electricity. Monitoring of the heat pump VMN430L in the heating system of the office building showed
that this model is mainly operated in partial load operation. This led to a substantial increase in the amount of
internal energy dissipation in the cycle and as a result increased power consumption. While reducing the cooling
capacity by 50% with respect to full load the irreversibility losses varied by only in 1%. In addition, while
raising the temperature of ambient air and below 0 °C and increasing its humidity to 85% significantly reduces
the effectiveness of heat pump. Thus, our monitoring showed the ineffectiveness of this model. By the way, it
should be noted that revealed by the settlement and pilot testing shortcomings are not typical for the current
generation of chillers and heat pumps (for example, chillers Clivet, Trane).

Keywords: heat pump, semi-empirical thermodynamic model, monitoring, exergy coefficient of performance.

Ipeonosicena Hoeass memoouxka mecmupo8anusi mepmMoOUHAMUYECKOU IDPeKmugHoCmu menioeo2o Hacocd,
Komopas Nno380jsem NO OSPAHUYEHHOMY YUCTY 3aMepiaeMblX napamempos OYeHUmb IHepeOeMKOCHb
svipabomannozo menna. C UCNOTB30BAHUEM IHMPONUUHO-CIMAMUCMUYecko2o nooxooa I opoona—Hoocy
CPOpMUPOBAHA NOYIMIUPUYECKAS. MEPMOOUHAMULECKASL MOOEb, NO360IAIOWAS. YHECHb PEalbHyIo GeNUYUHY
6HympenHel OUCCUnayuu dHepUU 6 Yukie U OoYeHums dPHeKmusHOCmb Meni08020 HACOCA NpU pabome ¢
yacmuynou Haepyskou. Co030aH NpPOSPAMMHBIL KOMIIEKC NO 00pabomke pe3yibmamos MOHUMOPUHEA
MEeNIOHACOCHOU CUCmeMbl Menjio- U X0N000CHADNHCENUS AOMUHUCMPAMUBHO20 30AHUS 8 PedlCUMe PealbHO20
epemenu. Ilo pesynomamam mecmuposanus pabomuvl mennogoco Hacoca VMNA430L ewvisereno, umo owu
IKCRIYAmupyemcsi 6 pescume Henoanou 3azpysku (80%). Omo npusooum K yeeruueHuio nomeps oOm
Heobpamumocmu 6 yukie Ha 7,3+10% no cpasnenuio ¢ pesrcumom noaHo 3a2py3Ku.

Knroueswvie cnosa: mennosou Hacoc, mepmoouHamuyeckas 3¢h@exmuenocmys, MOHUMOPUHS, IKCEPeemUYecKull
K03 uyuenm npeobpazosarus.
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Dynamics and Strength of Machines

Ainabekov A. I, Suleimenov U. S., Avramov K. V., Kambarov M. A,, Serikov T. T. and
Abshenov C. A. Experimental analysis of prestressed pipelines vibrations...........ccccceeeveiiveveniecienennn, 21-27

The data of experimental analysis of prestressed pipelines vibrations under the action of dynamic loads are
presented. Resistance strain gages are used as a sensing device for strains measure. Direct — writing
oscillograph and amplifier are used for secondary gaging equipment. The measurements of dynamic
displacements are carried out by ring transducer. Shaker is used to excite the structure vibrations. The
parameters of the structure free vibrations (eigenfrequencies and damping decrement) are investigated
experimentally. The influence of the prestress in pipelines on this parameters is analyzed. The influence of the
wire winding on strength and dynamics of pipelines is investigated experimentally. It is shown that the wire
winding on the pipeline can be used to protect the structure on seismic excitation. It is possible to drive the
dynamic properties of the structure by selection of the pipeline taping parameters. The majority phenomena,
which are discussed in this paper, can not be obtained by numerical computations.

Keywords: pipeline, dynamic characteristic, prestress, coil parameters.

Ilpedcmaenenvl  pe3yrbmamol  IKCHEPUMEHMANLHO20 — AHANU3A — KOMeOAHUll  MoOeneli  npeo8apumenbHo
HANPSIICEHHbIX MPYOONPOB0008 Npu OUHAMUYECKUX B030CUCBEUsX. DKCHEPUMEHMANIbHO U3YYEHO GIUSIHUE
HAMOMKU NPOBOIOKU HA CMAMUYECKVIO NPOYHOCMb U OUHAMUYECKUE XAPAKMEPUCTIUKU MASUCPATbHBIX
mpyoonpogodos. B kauecmee nepeuunvlx npeodpazosamencii nNpu usmepeHul oeopmayuti npuMeHsIomcs
OOHOYIEMEHMHble MEH30PE3UCTOPbl.  BMOpuyHoll  u3MepUumenvHol  annapamypoii  CIyJlCcuil  C8emony4esou
ocyunnozpag) 6 KoMnieKkme ¢ VHUBEPCANbHbIM MeH30ycuiumenem u Oaokom numanus. H3amepenue
OUHAMUYECKUX — NepeMewjeHull  OCYWeCmBIsALoC, — MEH30PE3UCTNOPHBIM — KOIbYEGLIM — npeodpasosamenem
nepemewgenuil. /[nsa 6030ysxcoeHus Konebanmuti 8 KOHCMPYKYUU UCHOAb30BAICS GUOPOIIEKMPOOUHAMUYECKUL
cmeHO. DKCNepuMeHmAIbHO UCCIe008ANUCy NApamempsl C80000HbIX KOIeOAHU KOHCMPYKYUl, K KOMOPbIM
OmMHOCAMCSE  COOCMBEHHble Yacmompl U OeKpemeHmbl  KoaeOanull. AHAMU3Uposanocy euusHue Ha 3mu
napamempbl nped8aApUMENbHO20 HANPSIICEHUsL 6 MPYOONPO8odax u IKCHIYAMAYUOHHBIX XAPAKMEPUCTIUK
KOHCMPYKyuu. IDKCNEPUMEHMATbHO 0DOCHOBAHO, YMO HAMAMbIGAHUE NPOBOJOKU HA MPYOONPOBOO MOodcen
UCNONBb308AMBCSL  KAK  CROCOO — celicMuyeckol  3auumsl  KoHcmpykyuu. To20a 603MOJICHO — ynpasisme
OUHAMUYECKUMU XAPAKMEPUCMUKAMU KOHCMPYKYULL N00O6OPOM napamempos oomomku mpyowl. borvuuncmeo
SA6NIEHUT], ONUCAHHBIX 8 CIAMbE, HEGOIMONCHO UCCLe008aMb PACYEMHBIMU MENOOAMU.

Knwouesvie cnosa: mazucmpanvuwiti mpyb6onpogoo, OuHamuyeckue Xapaxkmepucmuxu, npeosapumenvHoe
HanpsaxjceHue, napamempsl 0OMOmMKU.
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Applied Mathematics

Matsevity Yu. M., Safonov N. A. and Ganchin V. V. The solution of nonlinear inverse boundary
Problem Of NEAL CONUUCTION ........c.iiiiiiiiiie ettt 28-36

68

In this paper, to obtain a stable solution of nonlinear inverse boundary problem of heat conduction the method
of Tikhonov regularization with effectiveness-tive search algorithm regularizing parameter. Seeking the heat flux
at the boundary of the time coordinate splines approximate Schoenberg first ste-interest. To apply the method of
influence functions for the nonlinear heat conduction problem reduces it to a sequence of linear inverse
boundary value problems using the diet-iteration process. This iterative process ends when the on-peréd
specified accuracy for temperature recovery. The article presents a study on the use of the influence functions
for approximating the solution of a linear edge-value problem of heat conduction. In particular it is shown that
the influence functions are linearly independent in the time interval (0, ) at a fixed spatial variable. This fact is
used to identify the temperature at the boundary or inside the area. Conducted numerous computational
experiments using functional stabilizing zero and first order, and an analysis of the impact of the variance of the
random error of measurement error in the obtained solution. The results of computational experiments revealed
that for the class of first-order regularization was more effective than the regularization of the zero order. Also,
the results of computational experiments show that by increasing the number of points where the specified Expo
experimental temperature, increases the accuracy of the identification.

Keywords: inverse heat conduction problem, the method of weighted residuals in the form of Galerkin, heat flow,
superposition principle, Tikhonov regularization method, stabilizer, regularization parameter, identification,
approximation, Schoenberg splines of first degree.

B oannoii pabome ons nonyuenus ycmonuuugoeo peuieHus HeluHeluHol 00pamuoll epanuyHol 3a0a4y menionpo-
600HOCMU npumensiemcst memoo pezyasipuzayuu A. H. Tuxonosa ¢ 3¢hpgpekmusnvim ancopummom noucka pezyis-
pusupylouje2o napamempa. Mckomulii mennogoii nomox Ha epanuye no 6PeMeHHOl KOOpOUHAme annpoxkCcumMupy-
em cnaavnamu Illénbepea nepeoii cmenenu. /s npumenenus memooa QYHKYul eIUsHUS K HeIUHeluHOoU 3a0aue
MENIONPOBOOHOCHIU CEO0UM €€ K ROCIe008AMENbHOCIU TUHEUHbIX OOPAMHBIX SPAHUYHBIX 34044, UCNONb3YSL
umepayuonnpill npoyecc. JJannviii umepayuonHslll npoyecc 3aKaHYU8Aemcst npu OOCMUNCEHUU Hanepéo 3a0aH-
HOU MOYHOCMU O OCCMAHOGIEHHOU memnepamypsl. B cmamve npedcmasneno 060cHosanue ucnoib306anus.
yuryull erusHUsL OJisL ANNPOKCUMAYUY PEUUEHUsl TUHEUHOU KPAegoll 3a0ayu menjionpogooHocmu. B uacmnocmu,
NOKA3AHO, YMO (QYHKYUU GIUAHUSL TUHEUHO He3asucumbl Ha epemennom unmepsane (0, o) npu uxcuposannoii
NPOCMPAHCMBEHHOU NePEeMeHHOU. Dmom akm ucnonb3yemcs 05t UOSHMUPUKAYUU MeMnepamypuvl Ha 2paHuye
wnu enympu obracmu. Ilposedenvl MHO2OUUCIEHHbIE BLIYUCIUMENbHbIE IKCIEPUMEHMbL C UCTIONb308AHUEM CIA-
OUNUBUPYIOWUX (DYHKYUOHATI08 HYLEB020 U NEPEO20 NOPSAOKA, A MAKICEe AHAIU3 GAUSHUSL SeNUUUNbL OUCTEPCUU
CYHAUHOU NOZPEWHOCIU UBMEPEHUsL Ha NOZPEUHOCTb NOIYYAeMO20 peuleHust. B pe3ynomame 8bl4uCIUmenbHo-
20 IKCNEPUMENMA GbIACHUNLOCH, YMO 05l OAHHO20 KIACCA 3a0a4 pe2yiapu3ayus nepeoco nopsioka okasaiacs 6o-
nee ahexmusnoll, uem pe2yrspusayusi Hyieeo2o nopsoxa. Takoice pe3yibmambvl GbIHUCIUMENbHO20 IKCHEPU-
MeHma CUOemenIbCmayiom, Ymo npu Y8eaudeHul Koauiecmaea moyex, 6 KOmopblx 3a0ana IKCnepUMeHMAaibHas
memnepamypa, moyHOCMb UOEHMUPUKAYUYU BO3PACMAE. .

Knioueewie cnosa: obpamnas cpanuunas 3adaua menionpoGoOHOCMU, MEMOO 636eUleHHbIX HeBA30K 6 (opme
Tanépxuna, mennogoii nomox, npunyun cynepnosuyuu, memoo pezyiapuzayuu A. H. Tuxonosa, ¢ynxyuonarn,
cmabunuzamop, napamemp pe2yiapuzayuy, udenmugurayus, annpoxcumayus, cnaaun Lllénbepea nepeoii cme-
neuu.
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Lytvyn O. M. and Slavik O. V. Research of lines of discontinuity of functions of two variables or
ENEIT AEITVALIVES ... ettt e e st e se et e et et e e be e s e seeeseebesseeseesbeeneeneesnaentenneas 37-43

Image segmentation is the process of partitioning a digital image into multiple regions or sets of pixels. The
result of image segmentation is a set of regions that collectively cover the entire image, or a set of contours
extracted from the image. All of the pixels in a region are similar with respect to some characteristic or
computed property, such as color, intensity, or texture. To increase results of image processing used image
preprocessing methods (for example linear contrast method). After image preprocessing for image used edge
detection methods. Edge detection methods can be grouped into two groups: based on gradient and based on
Laplace operator. In the given work are presented the following methods to identify edges, such as the Roderts
method, Sobel method, Prewitt method, Scharr method, Kirsch method, Robinson method and Canny method.
Separately discussed the newest methods of detecting discontinuous that are presented in works Lytvyn O.M.,
Pershina Y.I. and Lytvyn O.M., Nefedova I.V. The basis of these methods are determinations of ¢-continuous and
de-continuous respectively. Also in given work proposed a newest method for detecting d“c-discontinuous. The
basis of this method is determination of dke-continuous. Unlike the methods suggested above, this method detects
discontinuous in the function and some of its derivatives. For the proposed method shown detailed algorithm for
finding the lines of discontinuity of the function of two variables with discontinuities of the function and some of
her derivatives using d*e-discontinuous splines. The results of the given work can be used in the problems of
mineral exploration with seismic tomography data processing or when processing images obtained from
satellites of the planet.

Keywords: image segmentation, ¢-continuous, de-continuous, d*e-continuous.

B oaunnoii pabome npedcmaenenvi credyrowue memoowvlt 0 8viseneHus paspwvieos: Pobepmca, Cobens, Ilproumma,
Hlappa, Kupwa, Poouncona u Kenu. Obcyscoaromes memoosl 8via6leHUsi paspbléos, npedcmasienvie 8 pabomax
Jlumsuna O. H., Hepwunot FO. U. u Jlumeuna O. H., Heghedosoii U. B. B ocroge smux memoooe aexicam noHsimust
g-Henpepvlenocmu u de-nenpepvlenocmu. Ilpednazaemces nogwiil Memoo OJist GbIAGNIEHUSL PA3PLIEOS. B e2o ocHose
nexrcum nowsmue d'e-nenpepwignocmu. B omuuuue om nepeuuciennbix viiie Memooos, IMom Memoo cnocooen Gbi-
SA6UMb PA3PLIGLL KAK 8 CAMOU (DYHKYUU, MAK U 8 HEKOMOPOU ee NPou3800HOU. /[l Npednodcennoco Memooa npuee-
OeH anzopumm HaxodcOeHus TUHULI Paspbleos (YHKyUU O6VX NepeMeHHbix ¢ ucnomvsosanuem d'c-nenpepolarbix
cnaaiinos. Pe3ynomanmvt npeonodcentoi pabonol MOAICHO NPUMEHUNb 8 3A0a4ax pa3eeoKl NOJLe3HbIX UCKONAEMBbIX,
npu obpabomke OAHHBIX CeUCMUYECKOU momogpaguu un npu 0b6pabomre uz00padceHutl, NOIAYYEHHbIX C UCKYC-
CMBEHHBIX CNYMHUKOS NIAHENTbL.

Knroueswie cnosa: cezmernmayus u306pa9fcesz, E-HENpPepvle6HOCMb, ds-Henpepbl@Hocmb, dk8'Henp€pb16HOCmb.
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The combination of numerical methods such as Regula falsi method and secant method for direct search of extremum
of unimodal function on the given interval is considered. The proposed combination does not require any prior
analysis of character of the functions to begin its search for an extremum. The unique method with a minimum of
memory depth in the search area is implemented. It is universal and independent of the class of minimized function.
Accepted a posteriori approach allows to find the extremum of non-differentiable functions, including
algorithmically defined functions. The method is quite general. It provides a guaranteed convergence to the extreme
point due to the use wa the weighted average method for realizing solutions. 1f the minimized function in a given
interval is not unimodal, the suggested method is always provides obtaining at least a relative minimum. The stated
method can be easily extended to the multidimensional case. The massive computational experiments on smooth and
non-smooth functions are carried out. The application of the proposed method to the convex-concave functions with
a first-order gap, to functions with a asymmetrical character in vicinity of solution, as well as empirically given
functions of complex geometry. It is shown that the efficiency index of combination methods exceeds index of the
individual methods with the same initial conditions.

Keywords: extremum, unimodal function, one-dimensional search, piecewise linear approximation, weighted av-
erage operation, characteristic values, efficiency index.

Paccmompena kombunayus yuciennvix memooog muna Regula falsi u cexywux 0ns npsimoeo noucka sxempemyma
VHUMOOAILHOU (PyHKYUU 00Weeo euda Ha 3a0aniom ompeske. Ilpeonoscennas komOunayus ne mpebyem Kaxko2o-
b0 NPedsapumenbHO20 AHAIU3A XapaKmepa (QyHKyuu Ol HA4aiIa ROUCKa ee skcmpemyma. Pearuzyemcs ceoeo0-
PA3HBIL MEMOO ¢ MUHUMATILHOU 2LYOUHOU NAMAMU 8 Hanpasienuu nouckd. OH AGISLemcst YHUGEPCATIHBIM U He3A6U-
CUMbBIM 0N KIACCA MUHUMUSUPYeMOU (yrkyuu. [Ipunamolti anocmepuophulii n00Xo0 RO360Js1em OMbICKUBAMb IKC-
mpemym Heoupgheperyupyemvix, 8 mom uucie areOpummMUYecKy 3a0anuvix Qyukyuil. Memoo omauuaemcs 60b-
wotl obunocmuio. On obecneuusaem 2apanmupoSaHtylo CXOOUMOCHb K IKCIPEMANbHOU MouKe 61a200apst UCHOb-
308AHUI0 CPEOHEB3BEUIEHHO20 CnOCoba peanusayuu peutenust. Eciu dadice munumusupyemas oyHkyust Ha 3a0aHHOM
ompe3sKe 0OKA3bI8AeMcsl He YHUMOOAIbHOU, MO 8ce20a npediiaeaemvlli Memoo OCyWecmensiem noayuenue Xoms ool
OMHOCUMENbHO20 MUHUMYMA. M37100i1ceHnas memoouxka mogicem Obimb 1€2KO PACHPOCMPAHEHA HA MHOLOMEPHbILIL
cayyail. Tlposeden mMaccoswvill bIMUCTUMETbHBIL IKCHEPUMENM HA 2IAOKUX U He2nadKkux @yuxyusx. Paccmompeno
npUMeHeHue nPedIoACEHHO20 Menoda K BbINYKI0-602HYMbIM C PA3PLIGOM NePE020 pOOd (DYHKYUSM, K PAZHOHAKILO-
HEHHbIM (YHKYUSAM, a MAKICe IMAUPULECKU 3A0AHHBIM (DYHKYUSM CLOJCHOU ceomempuu. TTokazano, umo unoexc
aghexmusnocmu KOMOUHayUL Memo0os8 npesviluaem makogol y 0OmoeIbHO G35IMbIX MEMO008 C MeMU JHce HaAUdlb-
HbLMU YCLOGUSMU.

Kniouegvie cnosa: skcmpemym, YHUMOOANbHAS QYHKYUSA, OOHOMEPHBIL NOUCK, KYCOUHO-TUHElHble npubd.audice-
HUS, cpeones3seuleHnble Onepayuul, Xapakmepucmuieckue Yucid, UH0eKc 3¢Q@dekmueHocmu.
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Ecological Aspects in Mechanical Engineering

Kanilo P. M. Power Engineering and Global Climate Warming ...........ccccovveieneniieininisesese e 54-63

Presently, three ecological problems are in the focus of humanities concern: the global climate warming on
Earth, the future of the ozone layer and the circularity of global bio-geo-chemical cycles (the concept of biotic
regulation of the environment). Further climate warming can result in adverse consequences such as enhanced
evaporation of World Ocean water and intensification of the greenhouse effect, stratosphere cooling and respec-
tive thinning of the protective ozone screen, a rising level of the World Ocean and flooding of coastal areas in-
habited by over 60 % of the planet's population. Special focus should be placed on further research in the global
carbon cycle due to the unresolved problem of "lost drain" of carbon dioxide caused, among other reasons, by
decaying effectiveness and productivity of functioning of degrading and destructed photosynthesizing system on
land and in the World Ocean, including a slowdown of their regulatory and climate stabilizing functions. A con-
clusion is substantiated that the current climate warming is an anthropogenic-ecological reality related to the
dramatic growth of human population and its depredation of NATURE, the intensely increasing level of ineffec-
tive utilization of natural resources and critically hazardous environmental pollution with supertoxic materials,
and the degradation, deterioration and destruction of biosphere systems, including the global biota. All this re-
sults in a declining quality of their functioning, including their bioproductivity, environment forming and climate
stabilizing functions. Hence, surmounting the crisis is seen as changing the vector of economic development and
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greening of all human activity areas, including stabilizing the population size and restoring critical natural eco-
sphere regulators, and among them, the planet's climate.

Keywords: Ice ages, ice-free periods, biosphere, greenhouse gases, biotic climate stabilizing, fuel combustion,
ecology, global climate warming.

B nacmoswee spems mpu sxonocuieckue npodiemvl 000CHOBAHHO NPUBLEKAION 0ZPOMHOE BHUMAHUE Yellogeye-
cmea: 2nobanvbHoe nomenieHue Kaumama Ha 3emie, cyobba 030H0B020 COA U 3AMKHYMOCMb 2100ATbHbIX OUO-
2EOXUMUYECKUX KPY2OBOPOMOS (KOHYenyus Ouomu4eckol pe2yisiyuu okpyxcaioujeli cpeovt). Ilpu oanvueiiuiem
nomenieHuY KiumMama 03MONICHbl OMPUYAMeNbHble NOCIe0CmeUsL: ycuienue ucnaperus 600 Mupogozo oxeana
U UHMEHCUDUKAYUST NAPHUKOBO20 IPhekma, OXAanicOeHue Cmpamocgepvl U cOOmeemcmeayujee YmoH4eHue
3AUUMHO20 030HO8020 IKPAHA, NOOHAMUE YPosHs Mupoeozo okeana u 3amonieHue NPUOPEN’CHLIX 30H, 20e
npooicusaem 6oaee 60% Hacenenus nianemol. Oco6020 eHUMAanUsE mpedyem OdlibHelulee pazsumue ucciedosa-
HULl 2100aIbHO20 KPY208OpOma yanepooa 88UdY HePeuleHHOCMU NpooiemMbl «NOMEPAHHO20 CIMOKA» OUOKCUOA
yenepooa, Komopulii 00yCi06leH, 8 MOM Yucle, yMeHbuleHueM d@PexmusHocmu u nPoOYKMUSHOCHU DYHKYUO-
HUPOBAHUSL 0e2PaoUpyemMbiX U YHUUMOodicaemvlx Qomocunmesupyiowux cucmem cywu u Muposoco okeana,
BKIIIOUASL CHUdCEHUE UX Pe2yIAMOPHbIX U Kiumamocmadbunusupyrowux @yuxyuti. O60cHo8vl8aemcs 861600, 4mo
coepemenHoe nomenjieHue Kiumama — 3mo aHMpPONO2eHHO-IKOI0SUHEeCKAsl PealbHOCb, CEA3AHHAS C Pe3KUM
Y8enUUeHUeM YUCTeHHOCU HACeNeHUs. naanemsl u e2o xuwHuuyeckum omuowenuem k I[IPUPOJIE, cywecmeen-
HbIM NOGblULEHUEM YPOBHEll HedPDeKMUBHO20 UCNONb308AHUA NPUPOOHBIX PeCypCo8 U NPeoeibHO ONACHbIM 3d-
epssHenueM OKpydicaiouell cpedvl Cynepmoxkcukanmam, ¢ dezpadayueli, papyulesuem u YHUUmojcenuem cu-
cmem Ouocgepwl, 6kOUAs 2100ATLHYIO OUOMY, NPUBOOAUUX, COOMBENMCMBEHHO, K CHUIICCHUIO KAYecmed ux
DYHKYUOHUPOBAHUs, 68 MOM Hucie OUONPOOYKMUBHOCMU, CPed00OPAsYIOWUX U KIUMAMOCMADUIUIUPYIOUUX
@yuxyuii. Ilosmomy 6v1x00 U3 KpusuUca UOUMCsL 8 USMEHEHUU 8eKMOPA PA3GUMUsL IKOHOMUKU U IKOIOSUZAYUU
6cex cipep wenoseueckoli OesimenrbHOCmU, BKI0YAs CMAOUIUZAYUIO YUCTICHHOCMU HACENeHUSI U 860CCMAHOGIeHUe
BANCHEUUUX NPUPOOHBIX Pe2YNIAMOPO8 IKOChepbl, 8 MOM HUCTe — KIUMAMA NIAHembl.

Knrwuesnie cnosa: neonuxosule anoxu, MeDICﬂeaHMKOBb}Z, 6uocqbepa, naprHuKoesvle casbvl, buomuueckas cmabduiu-
3ayus Kaiumama, cocueanue noniue, 3Koa102ul, 2100anbHOe nomenieHue Kiumamd.
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