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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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DEVELOPMENT OF AN EXPERIMENTAL PLANT OF
A NON-NOZZLE POROUS FOAM GENERATOR FOR PRODUCING
WITH FOAM GENERATING AND DEFOAMING STRUCTURES

Abstract. On the basis of studies of heat-mass exchange processes by boiling of pure liquids and with the
addition of surface-active agents, a new class of non-nozzle porous foam generator for producing of air (steam) and
mechanical foam was developed. The results of the experiment are generalized by the criteria equations of heat-mass
exchange with an accuracy of + 20% with respect to the processes of bubbling, foam generation, pseudo-fluidization
and boiling. The combined action of capillary and mass forces for capillary-porous structures of the 3x0,4 type made
it possible to boost the operating mode of the foam generator by 1,5-2 times and reduce the consumption of the foam
generating agent and reduce the hydraulic resistance tenfold. The nozzle-free foam generators of air mechanical foam
were designed along with its case, inlet and outlet nozzles, a set of grids and sprayer. They help to conduct foam
generation processes with high effectiveness under low hydro-and-gas dynamic resistance. For further enhancement
of the combined processes of gas mechanical foam and collecting micro-and-ultramicroscopic dust, a dust collector
along with its case, inlet and outlet nozzles, a set of grids and sprayer was proposed, which is equipped with defo-
aming grid porous structure, whereas foam generating and defoaming structures are installed into in case
consequently as per the dusty gas movement and sludge collector. Besides, each subsequent grid of foam generating
porous structure is made with the increased size of cells following the cleanable gas; e.g. made of metal cells for
clearance 0,08*%0,14*1, and defoaming made of grids with decreasing size of cells following the cleanable gas, e.g
made of metal cells for clearance 0,4*0,14*0,08.

Key words: porous foam generator, foam generation, foaming, defoaming, heat-mass exchange, capillary-
porous structures.

Study of the heat and mass exchange of boiling pure liquids in capillary porous structures, deve-
lopment of control methods for these processes [1] allowed to summarize trials with pure foam and dust-
foam flows and study a single equation for calculation of the heat and mass exchange with an accuracy up
to £20 % [2], whereby boiling processes, bubbling, pseudofluizidation and foam generation were
summarized as well.

A new class of nozzle-free foam generators and foam-dust catchers along with bubbling capillary
porous grids were invented [3], as well as foam generating and defoaming structures located vertically.
Due to the controlling internal characteristics of two-phase flows [4] different types of foam-dust catchers
were designed [5-13]. It is possible to increase effectiveness of dust-gas catching because of controlling
geometry of microchannels of porous material [6], separation of flow into wave energy and gas (steam)
energy [7, 11], forming generator with the help of power (without incoming flotation) [8], design of
turbulizers as foam generating and defoaming structures using a joint action of gravitation and capillary
forces, pressure and vibration forces.

In accordance with the article N0.358012, 1972 a method of electrostatic gas cleanup was described
where electrization of settling elements was produced using a tribo effect. This effect was used earlier,
though during electrization of filter elements they had a conductive layer on their surface, which reduced
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the electrostatic filtration component. The reviewed method describes that an effectiveness of electrostatic
filters will be increased because it is recommended to implement electrization with the help of circulation
of weight fine grained electrified agent in hollow settling elements.

Method of electrostatic gas cleanup as per the article No.358012, 1972 in terms of dust settling
effectiveness exceeds the known methods. However, in comparison with the known methods, it has a low
dust settling productivity.

Therefore, it is possible to increase the effectiveness of dust electrization in air flow by using a tribo
effect. Though it requires solving a problem of dust cleanup productivity.

In addition to methods of gas cleanup from dust there is a method /article No. 247241, 1969/, where it
is suggested to catch thin aerosol sprays with the help of charging aerosol spray particles when the
electrostatic sprayed easily evaporating liquids are settled on them, hence a liquid vapor in a form of
condensate will be re-used. Such method has an advantage over the method of dust catching by charging
electrostatic sprayed water, because a mutual attraction of dust particles and drops of sprayed water leads
to their adhesion and growth of particles along with charge neutralization.

A common disadvantage of electric methods is a minor size and porous structure of formed aggre-
gation of dust particles. Under impaction, they can be easily destroyed. Low effectiveness of dust sup-
pression process could be expected from settling of fine dust. Thus, it is required to develop a dust
suppression method, which would allow significantly increase resistance to destruction of formed dust
aggregation whilst processing an air dust flow by electric field with retention of high productivity of dust
cleanup.

It is interesting to see the air dedusting method using porous blankets /article No. Ne368413, 1973/. In
order to increase an effectiveness of dust catching, a dust flow goes through the parallel blankets that
moist liquid. A moving air flow helps to vibrate blankets due to the irregular speeds. Dust particles located
in air turbulent flow are being moisturized and coagulated. Fiber is moisturized by water supply to pipe
frame where the blankets are fixed.

To achieve a required effectiveness of dust catching, it is necessary to conduct multiple test resear-
ches in various mode parameters, as well as to perform new design studies for forming an aerodynamic
structure of air dust flow.

There is a dust suppression method based on enriched water steam. With a steam condensate, the area
of low pressure is formed where all particles move and could be caught. The disadvantage of such method
is its low effectiveness that is caused by unreasonable use of generated steam for the purposes of dust
suppression. Besides, to achieve a required norm of dust content large steam resources are required, and
that result in unreasonable costs for steam generation.

Similar method to the above-mentioned method is a method (article No.130461), where air dust flow
is mixed with steam spray with further settling of steam-dust flow by the sprayed water.

Under such process, it is expected to obtain a low degree of dust catching. Condensate effect will be
shown in unstable way, takes probabilistic nature depending on random contact of water sprayed drops
with water steam molecules and will be determined by turbulence degree of air dust flow. Dust coagula-
tion effectiveness is expected as minor in conditions of enriching air dust flow by steam. That is why
water steam and sprayed water are used unreasonably, and there is increased consumption of steam and
water.

When studying a movement of aerosol particles in the steam diffusion field it was evident that the
aerosol particles are intensively remote from a cold surface. Aerosols with speed 1 m/s were put through
the condenser of 0.5 m long and 5x10~° m wide. Metal wall is washed by water with the temperature at
condenser inlet 20°C and outlet about minus 70°C. Particle concentration was 1012 particles/m*. Catching
degree varied in large limits 75-95%. Mechanism of the dust suppression process is based on two
principles: 1) condensate enlargement of aerosol particles like condensation nucleus; 2) directed movement
of steam particles mainly towards a cold surface.

Mechanism of the dust suppression process is very complicated, though the main acting factors could
be indicated such as Stefan flow of condensed steam as a driving force of aerosol particles. Also, it is
enforced by the available diffusion, thermophoretic forces and convective flows, large particles are
removed from flow due to the gravitation and centrifugal forces; some particles in air steam flow are
minimized because of the coagulation process.
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Study of the mechanism of dust suppression in the steam diffusion field requires further development,
in particular, it is related to the enhancement of the steam condensation process, steadiness of liquid film
distribution, development of new devices for feeding air dust flow by the enriched steam.

Some enhancement of the dust suppression processes could be achieved by additional power sources
/article No.1032197, 1983/. It is suggested to charge water steam and dispersed water oppositely, whereas
water should be previously magnetized. Steam is injected to a tank with hot mass, which goes through the
electric field formed at the steam nozzle outlet. Steam-air-dust flow leaving a tank is condensed at sprayed
drops of electrically charged and magnetized water.

Under the weight steam consumption equal to 7x10 kg/f and over, a relative air dust content reaches
up to 3-6% and becomes self-simulated in relation to steam consumption. The increase of process
effectiveness in the described condensate system of dust suppression occurs 1.5-2 times (probably in
relation to condensate system without electric charge of steam, water and magnetization of water). Also, it
is unclear how it impacts upon the process of water magnetization, and what contribution of electric
charge separately for steam and water is.

The reached effect is explained by the fact that when oppositely electrically charged sprays of water
and steam are injected to the dust source due to electric gravity forces between steam molecules and water
drops it leads to more enhanced and ordered steam condensation at water drops. At condensate surface, a
larger hydrodynamic flotation occurs rather than at non-charged aerosols, which directs to drops that
collects dust particles and tends to their catch by drops. Due to that, massive dust particles are settled.
Capture rate of dust particles by water drops also is increased due to minimizing forces of the surface
tension of electrically charged drops.

The described method of dust suppression has an additional effect on settling dust particles. However,
it is achieved by huge efforts as it requires the electric charge of steam, water, water magnetization that
significantly complicates a condensate system of dust suppression, and extra costs for establishing electric
fields and ensuring electrical safety of manpower.

Therefore, further theoretical and experimental studies of the dust suppression processes should be
aimed at new design solutions that are based on the reviewed methods using evaporator-condensing
multiphase systems of dust collection and surface-active agents.

Basically, in terms of the existing types of foam generating agents we could hope for the new
aerodynamic diagrams and structures, which will determine a behavior of dust suppression process,
significantly increasing a cleanup degree of dust flow, and become reliable and easy to fabricate and
operate and meet safety requirements whilst operating the equipment [8-13].

Figure 1 demonstrates a new class of nozzle-free foam generator with foam generating capillary
porous structure.
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Figure 1 — Nozzle-free capillary porous foam generator of air (steam) mechanical foam:
1 — cylindrical case; 2 — capillary porous structure; 3 — spray device (feeding artery); 4 — foam generating solution;
5 — air (steam) — mechanical foam; ma, ml, ms — consumption of air (steam), liquid (foam generating solution), foam;
q — incoming (foam generating) flow energy density
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Figure 2 demonstrates a test facility for research of air (steam) generation processes - mechanical

foam.
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Figure 2 — Test facility for research of foam generation process:
1 — foam generator; 2 — spray device; 3 — connection of capillary porous structure; 4 — bubble dynamics in structure

The combined use of mass and capillary forces ensures the formation of uniform and stable film for
distribution of the foam generation solution throughout all capillary porous structure 3x0,4 (three layers of
grid where cell width in light is 0,4x10™ m). This allows to increase operational mode of foam generator
up to 1,5-2 times, reduce consumption of foam forming agent whilst retaining foam stability, dispersion
and high expansion rate.

Value of hydraulic resistance will be a few times less because of nozzle unavailability rather than in
foam generators GVPV-400 or PGG-4.

Research of heat-mass exchange processes by boiling of pure liquids in capillary porous structures
revealed a behavior of the internal (thermal hydraulic) characteristics, generation of vapor phase, density
of generation centers, discharge of drops from the structure, bubble departure diameter and frequency of
bubble departure, speed of bubble growth [11, 13-16]. The different porous systems were developed ap-
plicable to heat and power units [17] and the relevant calculations were performed to verify trial data with
accuracy £20% in a form of criterial equation for bubbling, injection, suction, pseudo fluidization, foam
generating [18] and focused on highly effective nozzle-free capillary porous dust-and-gas collectors with
foam generating and defoaming structures [3, 6-8, 12].
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Let’s review a new class of nozzle-free dust-and-gas collectors. Invention called “Dust Collector”
[article No.1456608, MKI E21F 5/04, 1989] refer to the different industries of national economy
for highly effective gas (air) cleanup from micro-and ultramicroscopic dust (size of fractions less than
5%10° m and 0,25%10° m accordingly), for example, in fuel combustion, processing and transportation of
dusty materials, removal of vent emissions.

There is a known device for collecting gases and aerosols [article N0.309717, k1.V. OlId 47/04, 1971],
which contains inlet and gas removal nozzles, case, fiber attachment located in case, gasket and baffle,
mist separator.

The disadvantage of this device is its low effectiveness for collecting micro-and ultramicroscopic
dust, defined by the size of nozzle pores, that leads to a high material consumption, high hydraulic
resistance as per the liquid movements and gas dynamic resistance whilst flushing gas (air).

A short duration of operations between generations due to pore plugging of fiber attachment causes a
significant problem. Foam is generated outside of porous body and attacks its surface. That reduces the
effectiveness of dust collection and enhancement of the mass transfer process, which increases material
consumption, dimensions and weight of the device.

Gas flow penetrating a fiber attachment overcomes a high gas dynamic resistance. It is due to the
excess energy and its boosting. Duration of operations between generations of such device will be low
because pores in fibers tend to be blocked by dust particles. This leads to the complicated operations of the
device, and minimizes its reliability.

In the suggested capillary porous structures of nozzle-free dust-and-gas collector [3, 6-8, 12] a high
effectiveness for collecting micro-and ultramicroscopic dust could be explained by diffusion mechanism
of dust settling in the foam flow and at the structure surface, when dust particles are under continuous
influence of gas molecules, which are in the Brownian movement, whereas mobility of particles will be
increased with the help of thermophoresis due to difference of temperature between skeleton of porous
structure, foam flow and dust particles on the one hand, and due to diffusiophoresis caused by the gradient
of concentrated components of foam flow, enforced with vapor process of foam forming solution within a
porous structure and partial steam condensate of foam flow on the other hand.

High resistance and stability of liquid film in cells of grid structures is ensured with an equal injection
of the sprayer liquid and allows to reduce a consumption of foam forming solution 1,5 to 2 times retaining
the foam stability, dispersion and multiplicity of foam formed in foam generating structure 3, 6-8, 12].

As shown in trials [7, 12] hydraulic resistance of the grid porous structures in comparison with the
fiber attachment is reduced a few times, as well as a gas dynamic resistance a few times. Since the
suggested porous structures have large cell sizes in comparison with pores of the fiber attachment that tend
to increase a duration of grid regeneration, and thus it simplifies operations and enhances the reliability of
dust collector and its service life.

It is impossible to organize a stable process in multiphase layer with the help of fiber and filter
materials similar to them (metal ceramic, sintered powders) as foam bubbles block nozzle pores and stop
access of fresh portions of foam generating liquid to bubble generating pores at loads 2 to 2,5 times less
than for the grid structures.

Dust collector operates in the following way as below.

Flow contaminated by dust is injected through the nozzle of dusty gas 1 into dust collector case 2
(figure 3). Gas cleanup from microscopic dust is performed in foam generating porous structure 3 of type
0,08*0,14*1. Gas mechanical foam 10 is blown by gas flow from the structure cells, supplied by foam
forming solution 9, for example, 110-12, supplied by sprayer 4.

Porous structure in comparison with isotropic structure helps significantly enhance mass exchange
processes flown in their volume and on the surface because of simplified growth of bubbles 8 from top of
the cone to its base, that increases coagulative feature of foam. Therefore, enhancement of processes leads
to higher effectiveness of catching microscopic dust due to raising rate of catching dust by foam in the
volume of structure and on its surface.

Gas mechanical foam 10 will be destroyed from the surface and in the volume of defoaming porous
structure 5 of type 0,4%0,14*0,08. Foam bubbles 11 start intensively burst in structure due to the growth of
resistance from the cone base to its top. Microscopic dust contained in destructive gas mechanical foam
under influence of gravity and pressure leaking from sprayer along the porous surface moves towards
sludge collector 7.
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Figure 3 — Nozzle-free capillary porous dust collector with foam generating 3 and defoaming 5 structures:
1 —inlet nozzle; 2 — dust collector case; 3 — foam generating porous structure; 4 — sprayer; 5 — defoaming porous structure;
6 — outlet nozzle; 7 — sludge collector; 8 — bubble; 9 — defoaming porous structure; 10 — gas mechanical foam;
11 — foam bubbles; mf, ma, m', — consumption of foam, air (steam)

Gas will be additionally cleaned up from microscopic dust in defoaming structure where the destruc-
tive process of gas mechanical foam is significantly enhanced because grids are collected with minimized
cell sizes.

This results in increasing effectiveness of collecting microscopic dust on its surface and in volume
due to raising rate of catching dust and increases coagulative feature of the destructive foam flow.

Gas cleaned up from the microscopic dust is removed from the device through the outlet nozzle of
clean gas 6.

Test demonstrated [8, 12] that in comparison with the filtering materials such as metal ceramic and
sintered powders, consumption of form forming solution is reduced 1,5 to 2 times retaining the foam
stability, dispersion and multiplicity of foam, hydraulic resistance for transportation of foam forming
liquid is reduced 10 to 20 times, gas dynamic resistance 1,8 times that minimizes pump and fan (smoke
exhauster) capacity, material consumption and dimensions 2 to 2,5 times, weight of device 3 to 4 times.

Time between regeneration significantly increases, as well as the effectiveness of catching micro-
scopic dust, which could reach values up to 99,6-99,8%, thus it simplifies operations and enhances
reliability of dust collector and its service life, which is proved by relevant acts of Trust Alma-Atalnzh-
stroi and Almaty Heat & Power Plant-2.

Cost of implementing the suggested dust collector will be saved because of reduced consumption of
foam forming solution 1,5 to 2 times, minimized hydraulic resistance for transportation of foam forming
liquid up to 10 to 20 times, gas dynamic resistance for pumping of dusty flow up to 1,8 times, material
consumption and dimensions up to 2 to 2,5 times, weight of device 3 to 4 times. Also the device opera-
tions are getting simplified, duration between regenerations increases, and thus it enhances reliability and
service life of the device, which saves capital and operational costs.
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A. A. T'enbau, K. K. lllokosakos
AJMaTbl SHEepreTrKa jxoHe Oaiinaneic yHUBepcuTeTi, Anmarsl, Kazakcran

KOBIK OHAIPETIH )KOHE KOBIK COHAIPETIH K¥PJIbIMJIAPBI AP
AYA (BY)-MEXAHUKAJIBIK KOBIKTIH BYPIKKIIICI3 KEYEK KOBIK TEHEPATOPBIHBIH
SKCIHHEPUMEHTTIK KOHABIPFBICBIH 93IPJIEY

AnHoTanms. Taza CyHBIKTHIKTapIbl KallHATYMEH jKoHE KaOaTTBI-OCJICEHIl 3aTTaplbl KOCYMEH JKbUIy-CalMaK
aJIMaCTBIPFBIII YIEPICTi 3epTTey HeridiHme aya(0y)-MeXaHWKAIBIK KOIipiKTi OYPIKKIIICi3 KammUIpias-00pKbUIIAK
KOIlipiKk TeHepaTOpIapbIHbIH aHa KJIachl 93ipiIeH . DKCIIepUMEHT HOTH)KEIIEPIiH JKbUIBIHY MEH Macca TaChIMaJIbIHBIH
KPUTHUKAIIBIK TEHACYJepiHe KeO0iK, MOPOJIOH jKacay, NCEeBI00XKOJIAy XKOHe KallHay mpolecTepine KarbicThl +20%
TOIIIIKICH KOPBIThIIAAbL. Kanuuisapisl-OypKeUaak KypeuibiMaap yirid 3x0,4 TypiHmeri KamumusIpibl jKOHE call-
MaKTbI OipbIHFail 9peKeTTep KOMipiK I'eHepaTOPBbIHBIH KYMBIC PEKUMIH 1,5-2 ece Te3leTyre, KemipiK KalblITacThIpy-
IIBIHBIH LIBIFBIHAAPBIH KBICKAPTYFa )KOHE TMIPABIMKAIBIK KaKTHIFBICTHI OH ece a3alTyra MyMKiHAik Oepai. Kopmyec,
Kipy JKOHE ILIBIFY KeJTe KYObIpJiaphl, TOpLIAIap TONTaMackl, TO3aHJATKBIIITAH TYPAThIH aya-MEXaHUKAIBIK KOOIKKe
apHasiFaH Oypkiriniciz ke0ik reHeparopnapsl a3ipaeHi. Onap a3 THApo KoHE ra3InHAMUKAIBIK KapChIIBIKTapIa KO-
Fapbl THIMAUTIKIIEH K001K ©HAIpY HMpOLECTepiH XYprizyre MyMKiHIIK Oepeni. ['a3-MexaHuKabIK KoOIKTI eHAIpy MEeH
MHKPO >K9HE YJIbTPaMHUKPOCKONHUSUIBIK TO3aH/bl TYTYy OipJieCKEeH MPOLECTEpiH api Kapail colKecTeHAipy YIIiH Ke0ik
COHJIPETIH TOPKO3/li KEYEeKTi KYPHUIHIMMEH XK9OHE KaK JKMHAFBIIITICH KaOIbIKTaIFaH KOPIYC, Kipy KOHE IIBIFY KEJTe
KYOBIpJIapbl, TOpILIAgap TONTAMachl, TO3aHIATKBIUTAH TYPATbIH TO3aH TYTKBIII YCHIHBUIOBL, Oy perre KoOiK
OHIIIPETIH XoHe KOOIK COHIIpeTIH KYpbUIBIMIAp KOPITYCKa TO3aHIATBUIFAH Ta3 KO3FBUIBICHIHBIH OarbITHIH Ooiinmait
opHaThULIBL. By/ian e3re, keOik eHIIPETIH TOPKO3/Ii KEYEKTI KYPhUIBIMHBIH KEWIHT1 TOPIIACKI Ta3apThUIAThIH Ta3/bIH
KO3FaJbIc OarbIThl OOMBIMEH YAIIBIKTAPIBIH YIFAATHIH ©JIIIeMIMEH, MbICalIbl, CAHbUIAYFa YAMIBIKTAPBIHBIH ©JIIIEMi:
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0,08*0,14*1 GomaTeIH MeTasl TOpJapAaH, an KeOik COHMIPETIH TOpIIa - Ta3apThUIATHIH Ta3IblH KO3FAIBIC OaFbITHI
OOHBIMEH YSIIBIKTApABIH KillipeHeTiH eJmeMiMeH, MBICANIbl, CaHbUIAyFa YAIMBIKTapbIHBIH emmemi: 0,4*0,14%0,08
0oJIaTBIH METaN TOpapAaH OPBIHIAIIIBL.

Tyilin ce3gep: OOpPKBUITAK KOMIpiK TE€HEPaTOpHl, KOMIpiK TeHEepaIisChl, JKbUTy CcajlMakK aJIMaCTBIPFBIII,
KalUIpIb-00pKBUIAAK KYPhUIBIMAAP.

AL A. Feﬂﬁaql, K. K. Illokoaakos'”

1 .
ATnMaTUHCKUI yHUBEPCUTET SHEPreTUKHU U cBs3H, AnMaTsl, KasaxcTan,
2 .
AO «Ka3zaxckuil HHCTUTYT He(TH U razay, Anmarsl, Kazaxcran

PA3PABOTKA 9KCIIEPUMEHTAJIbHOM YCTAHOBKH
BE3®OPCYHOYHOTI'O ITIOPUCTOI'O IEHOTI'EHEPATOPA
BO3JIYIIHO(IIAPO)-MEXAHUYECKOM NMEHBI
C IIEHOI'EHEPUPYIOIIUMU U NIEHOT'ACAINUMU CTPYKTYPAMHU

AnHoTanusi. Ha ocHOBe mcciieoBaHUM NMPOIECCOB TEMIO-MAacCOOOMEHa KHIIEHHEM YHCTBIX, JKUIKOCTEH M ¢
J100aBKOI OBEPXHOCTHO-aKTHBHBIX BEILECTB pa3paboTaH HOBBIA Kilacc 0e3(OpCyHOUHBIX KallMIUIIPHO-NIOPUCTHIX
MIEHOTeHEePAaTOPOB BO3AYIIHO(T1ap0)-MEXaHUUECKO MeHbl. Pe3ynbraThl SKcriepuMeHTa 00001a0TCsl KPUTEPUCTHIMU
YpaBHEHUSIMU TEIUIO- U MaccooOMeHa ¢ TOYHOCThIO +20% NpUMEHHTENFHO K IpoleccaM 0apOoTaxa, IeHOoreHe-
pauuy, IBCEBIOOXKIKEHNsT U KuneHusi. COBMECTHOE JIeHCTBHE KalMLUIIPHBIX M MAaCCOBBIX CHJI Ul KallWJIIIPHO-
MOPHUCTBIX CTPYKTyp Buaa 3x0,4 nmo3sonmio ¢opcuposats B 1,5-2 pasa pexxuM padOTHI IIEHOT€HEPaTOpa, COKPATUTh
pacxon meHooOpa3oBaTes U B AECATKU pa3 YMEHBIINTH THAPABIUIECKOe conpoTuBieHne. Pazpadboransr 6e3dopcy-
HOYHBIE TIEHOT€HEPATOPh! BO3AYITHO-MEXaHHIECKOH TEHBI, COIEPKAINi KOPITyC, BXOAHOW M BBIXOIHOHN MaTpyOKH,
MIaKeT CETOK, paciblinTesb. OHM MO3BOJSIOT IIPOBOIUTH MPOLECCH TEHEPAINH TIEHBI C BBICOKOH 3(()EeKTHBHOCTHIO
IPY MajbIX THAPO- U Ia30JMHAMUYECKUX CONPOTUBICHUAX. [{ns nanpHeineil MHTeHCH(HUKAMN COBMECTHBIX HPO-
LIECCOB I'EHEPAIUU ra30MEXaHUIECKON IIEHBI U YJIABIUBAHUSA MUKPO- U YIbTPAMUKPOCKONNYECKON TIBUTH MPEITIOKEH
IBUICYJIOBUTEIIb, COASPXKAIIMN KOPILyC, BEIXOIHOM M BBIXOJHOH MaTpyOKH, NMAKeT CETOK, pacHbUIMTENb, KOTOPBI
CHa0XeH MEeHOoTracsIIel CeT4aTol MOPUCTON CTPYKTYPOH, MPUYEM IEHOTCHEpUPYIOLIas U MeHoTacsmas CTpYKTypbl
YCTaHOBJIEHBI B KOPITyCE IOCIEA0BATEIbHO MO XOAY JIBM)KEHHS 3albUIEHHOTO rasa, M nyramocoopHukoMm. Kpome
TOro, Ka)iasi OCJIeIyIolas CEeTKa EHOr€HEPUPYIOILEH CETUaTON MOPUCTON CTPYKTYPHI BBIIIOJIHEHA C YBEIUUYHUBAIO-
IIAMCSI pa3MEpOM SUEEK IO X0y JIBH)KEHHSI OYHMIIAEMOTro ra3a, HalpuMep, U3 METAJUIMYECKHX C pa3MepoM sueeK Ha
npocset: 0,08%0,14*1, a meHoracsmas — U3 CETOK C YMEHBIIAIOIIMMCS Pa3MEPOM SUEEK MO X0y JIBIKCHUS OUH-
I1a€MOT0 r'a3a, HalpuMep, U3 METAUIMYECKHX C pa3MepoM stueek Ha npocset: 0,4%0,14*0,08.

Ki1roueBble cjI0Ba: MOPHUCTHIM NEHOTCHEPATOpP, NMEHOTCHEpalys, MeHOo00pa3oBaHUEe, MEHOTalIeHHE, TEIlIo-
Macco0OMEeH, KalMIISIPHO-TIOPUCTHIE CTPYKTYPHI.

Information about authors:

Genbach A.A. — DSc, Professor of the Higher Attestation Commission, Faculty of Heat & Power Units, Almaty
University of Energy and Communications, Almaty, Kazakhstan.

Shokolakov K.K. — Post-doctoral student of Almaty University of Energy and Communications, specialty "Heat
& Power Engineering", faculty of Heat & Power Units, Design Electrical Engineer of the Joint Stock Company
"Kazakh Institute of Oil and Gas", Almaty, Kazakhstan.

— 129 =——



ISSN 2224-5278 Cepus eeonocuu u mexuuyeckux nHayk. Ne 3. 2018

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere,
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. In particular, translations into English of papers already published in another language are not
accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked
by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[IpaBuna opopmieHus cTaThy s MyOIMKAIMK B )KypHaje CMOTPETh Ha caiTe:

www:nauka-nanrk.kz

ISSN 2518-170X (Online), ISSN 2224-5278 (Print)

http://geolog-technical.kz/index.php/kz/
Bepctka /. H. Kankabexosoti

ITopmucano B meuats 14.05.2018.
®dopmar 70x881/8. Bymara odcernas. [leuars — puzorpad.
24,2 .. Tupax 300. 3akas 3.

Hayuonanvhas akademus nayk PK
050010, Aamamut, ya. [llesuenxo 28, m. 272-13-19, 272-13-18



