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The work examines the heat exchange characteristics of a con-
denser in which heat removal of the refrigerant condensation
occurs due to natural convection and radiation cooling. The heat
exchanger is designed to reduce energy costs for the removal of
condensation heat. Unlike traditional air cooling condensers,
it uses radiation cooling, a method of heat removal based on its
transmission in the form of infrared radiation through the planet’s
atmosphere into the surrounding outer space. A method for cal-
culating the thickness of the radiating plate has been developed.
To minimize material consumption and cost, the distance between
the tubes is reduced to 40 mm, and the thickness of the aluminum
radiating plate is reduced to 0.32 mm. The inner diameter of the
coolant channels is 1 mm.

For the experimental study of the condenser, an experimental
stand working on R134a refrigerant was developed. Theoretical and
experimental studies of heat transfer have been carried out. The
heat transfer coefficient of the heat exchanger, reduced to the area of
the radiating surface, was from 10.3+1.36 to 18.7+2.47 W-m 2°C" !,
when the condensation temperature was 12.8...21.9 °C higher than
the temperature of atmospheric air. The operability of the condenser
is shown both during the day and at night, in the presence of precipi-
tation in the form of rain and snow, and a high level of cloudiness.

The material capacity and filling of the refrigerant in the
condenser are comparable to the characteristics of air-cooled con-
densers with forced air circulation. At the same time, it does not
consume electricity. It can be used in stationary refrigeration sys-
tems (in data processing centers, commercial refrigeration equip-
ment, air conditioners) to increase their energy efficiency.

Keywords: radiation cooling, refrigerating machine, condenser,

natural air circulation, energy efficiency.
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The relevance of the research is related to the development of
a new type of renewable energy source — a vortex wind device with
a vertical axis of rotation without wind guidance mechanisms. The
main purpose of the study is to develop a vortex wind turbine using
mathematical modeling of vortex motion and laboratory experiments
on the model. The object of the study is a vortex wind device con-
sisting of a concentrator with curved channels, inside which there is
a wind wheel, and a vertical pipe mounted on the concentrator.

The calculations are based on the method of modeling large
vortices with the solution of averaged Navier-Stokes equations. As
a result of the research, the velocity distribution in the concentra-
tor, inside the structure and the discharge pipe were obtained. The
computational experiment shows that the narrowing channels of
the concentrator create a stable vortex motion inside the structure
and the vertical pipe. The methods used for calculating turbulent
flows allow to study aerodynamic processes in wind turbines with
a vortex effect. The absence of a rotary mechanism reduces the risks
of breakdowns of rotational elements due to their absence. The con-
centrator perceives the wind flow from any side and creates a vortex
motion inside itself due to curved channels. The outlet openings of
the curved channels are directed to the blades of the wind wheel,
which increases the maximum transfer of wind flow energy to the
blades of the wind wheel. The vortex motion inside the concentrator
creates a steady rotation of the wind wheel. An additional important
point is the removal of the exhaust air flow from the vortex wind
device. Existing wind farms have wind guidance mechanisms, which
complicates the design, a stable rotation mode of the wind wheel is
not created. All these problems of operating stations can be solved
with the help of a vortex wind device.

Keywords: flow twist, steady vortex motion, vertical thrust,
exhaust air discharge, increased throughput.
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In this research, the development of a small-scale heat transfer
gerotor pump with an advanced arrangement for high-viscosity and
high-temperature fluids is described comprehensively. The small-
scale pump design aims to meet the needs of modular components
for industry and research, especially for small-scale heat transfer
applications such as residential heating systems. VDI 2221 approach
was used to construct an advanced gerotor pump with an internal
reservoir unit that can generate additional pressure and minimize
the slip factor, thereby increasing its volumetric efficiency. The
developed small-scale pump was designed in a smart arrangement,
which required fewer components than a typical heat transfer
pump. This helps to reduce the maintenance of the pump and its
components. Experimental tests were performed using a testing



apparatus equipped with a heater, a control system using Pulse
Width Modulation (PWM) adjustment, valves, pressure, and tem-
perature gauges. The instruments in the apparatus test were used to

control the flow rate and pump speed and monitor the temperature
of the working fluid. The results of the experiment show that the
advanced gerotor pump was able to deliver fluid with a viscosity
of 307 ml/min and a temperature of up to 230 °C. The components
arrangement minimizes the slip factor, which is mostly the main
challenge of positive displacement pumps. The maximum slip coeffi-
cient of the advanced gerotor pump design is 0.095. The volumetric
efficiency was in the range of 0.803—0.905 when the pump operated
at 2,100 RPM and 230 °C. The experiment and analysis results
show that the pump can be implemented for the actual application
of the thermal system, for research and industry.

Keywords: gerotor, slip coefficient, small-scale, thermal system,
trochoid pump, VDI 2221.
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BIZIBEJIEHHS TEILJIOTH KOHAEHCAII IIPU CIIJIBHII AL IIPUPOIHOI KOHBEKIIIL TA PAJIAIIIITHOTO
OXOJOJKEHHS (c. 6-21)

Alexandr Tsoy, Alexandr Granovskiy, Baurzhan Nurakhmetov, Dmitriy Koretskiy, Diana Tsoy-Davis, Nikita Veselskiy

Y poboTi HOCHIKYIOThCS TEMI00OMIHHI XapaKTEPUCTHUKI KOHIEHCATOPA, Y SAKOMY BiJIBEI€HHS Tella KOHJIEHCAIlii X0JI0I0areHTy mpo-
BOJIUTBCS 32 PAXyHOK MPHUPOJHOI KOHBEKIII Ta PafialliiiHOro 0X0omo/KkeH s, TemIo0OMIHHUK MTPU3HAYEHNH TSI 3HUKEHHST BUTPAT eHeprii
Ha BiJIBE/IEHH: TEIJIOTH KoHeHcallii. Ha BiaMiny Bii TpaauiiiiHuX KOHIEHCATOPIB MOBITPSHOTO OXOJIO/KEHHS, Y HbOMY BUKOPUCTOBYETLCS
paiariiine OXOJIOIKEHHsS — CrOCiO BiZIBEICHHS TEIUIOTH, 3aCHOBAHUN Ha 11 1epenadi y BUTIIsA iHPAYePBOHOTO BUIIPOMIHIOBAHHS Yepes3 aT-
Mocdepy TIaHeTH B HaBKOJIMIIHINH KocMiYHUIT ipocTip. Po3pobiierHo MeTo/1 po3paxyHKy TOBIIMHI BUITPOMIHIOYOI muracTiru. Jlis MiHiMiza-
il MaTepiazoMicTKoCTi Ta BapTocTi MiskKTpyOHa BificTanb 3MeHIIeHa 0 40 MM, a TOBIIIHA BUIIPOMIHIOIOYOI MJTACTUHH 3 a/IOMiHi0 10 0.32 MM.
Buyrpimmiit giameTp KaHasiB /71 X0I00areHTy AOPIiBHIOE 1 MM.

Jlist eKCIepuMeHTaIbHOro AOCIKEH ST KOHeHcaTopa po3pobieHo eKcriepuMeHTalbHui CTer/I, 1o Tpaiioe Ha xouogoarenti R134a.
[TpoBeIcHO TEOPETUYHI Ta eKCIIEPUMEHTAIBHI TOCIKeHHs TeriooOMiny. KoeditieHT Temonepenayi Temmoo0MiHHIKA, HaBeCHUT /10 MO
BHIPOMiHIOTOY0i MoBepxHi, cTamosus Bix 10.3+1.36 10 18.7+2.47 Br-m 2°C ™!, kour TemmepaTypa Konencarii 6ysa ma 12.8...21.9 °C pume
3a Temueparypy armocheproro nosirps. IlokazaHo rparesiaTHICTh KOH/IEHCATOPA K Y JICHHWIl, TaK 1 B HIYHMI 4yac, 32 HAsBHOCTI omajiB
V BUTJIAIL IOTITY Ta CHITY, TPH BICOKOMY PiBHI XMapHOCTI.

MarepiaJloMiCTKiCTb Ta 3aIlpaBKa X0JIOZ0Ar€HTY B KOH/IEHCATOPA 3iCTaBHI 3 XapaKTePUCTHKaMU KOH/[EHCATOPiB MOBITPSIHOIO OXOJIO/PKEeH-
HS 3 IPUMYCOBOIO ITUPKYJIAIi€eio MoBiTps. [Ipu nbomy BiH He CHOXHMBAE eJIeKTPOEHEPrii. Moro mosxna BUKOPHCTOBYBATU B CTAlliOHAPHIX
XOJIOMIBHUX crcTeMax (y IEeHTpax 06pOOKHM MAaHMX, TOPTOBOMY XOJIOAMJIBHOMY YCTaTKYBaHHI, KOHANIIOHEPAX), sl MABUIIEHHS IXHBOI
€HepreTHYHOI e(heKTUBHOCTI.

KoouoBi cioBa: pajiatiiiie 0X0JI0/KEHH], XOJTO/MIbHA MAIITIHA, KOHEHCATOP, TPUPOIHA IIUPKYJISIs MOBITPsI, eHeproeeKTHBHICTb.
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PO3POBKA BUXPOBOTI'O BITPOBOTO ITIPUJIAZLY (c. 22-29)

Marat Koshumbaeyv, Sultanbek Issenov, Ruslan Iskakov, Yuliya Bulatbayeva

AKTYaJIbHICTD JOCJIKEHH ST TOB’sI3aHa 3 PO3pOOKOI0 HOBOTO BHJLY BIZIHOBJIIOBAHOTO JKepesa eHeprii — BUXPOBOTO BITPOBOIO alapaTy
3 BEPTHUKAILHOIO Biccio oGepranHs 6e3 MexaHi3MiB BitpoHaBeneHHs. OCHOBHOIO METOI0 JIOCHI/UKEHHS € PO3POOKa BUXPOBOTO BITPOTE€HEPATO-
pa 3 BUKOPUCTAHHSIM MATEMATHIHOTO MOJEJIOBAHHS BUXPOBOTO PYXY Ta IIPOBEICHHS Ja0OPaTOPHUX EKCIEPUMEHTIB Ha Mozesi. O6’ekrom
JOCJI/IKEHHST € BIXPOBUI BiTpOarperar, IO CKJIQAETLCS 3 KOHIIEHTPATOPA 3 KPUBOJIHINHIMI KaHaJIaMF, BCEPEANHI SKOTO BCTAaHOBJIEHO
BITPOKOJIECO, | BePTUKAIBHOI TPYOU, BCTAHOBJIEHOT Ha KOHIIEHTPATOPI.

Pospaxynkn 6a3yroThcsi Ha METO/I MOZIEIOBAHHsI BEJIMKUX BUXOPIB 3 PO3B’sI3KOM ycepeanennx pisusub Has’e-Crokca. B pesyssrari
MIPOBEIEHNX JOCII/KEHD OTPUMAHO POIIOILJ IIBUAKOCTEN B KOHIIEHTPATOPI, BCEPEIMHI KOHCTPYKIIil Ta HarHiTaxbHiil Tpy6i. O6uncIOBaIb-
HUI eKCIePUMEHT MOKa3yeE, 10 3BY’KyBaHi KaHAIM KOHIICHTPATOPA CTBOPIOIOTDH CTIHKHUII BUXPOBUI PyX BcepeAnHi KOHCTPYKIIi Ta BepTH-
KaJabHOI TpyOu. Bukopucrani MeTozn po3paxyHKy TYpOYJIEHTHUX Tediil J03BOJIAIOTH AOCTIIZKYBATH aepOMHAMIYHI IIPOIecH B BITpoycTa-
HOBKax 3 BUXPOBUM eheKkToM. BiIcyTHICTh MOBOPOTHOTO MEXaHI3MY 3HUKYE PUBUKHU MOJOMKH 00EPTOBUX €JIEMEHTIB Yepes iX BiICy THICTb.
Komrenrparop cripuiiMae moTik Bitpy 3 6yab-sKoro 60Ky i cTBOpIOE Beepe i cebe BUXPOBUI PyX 3a paxyHOK BUTHYTHUX Kanasis. Buxiami
OTBOPH KPUBOJIHIHUX KaHAJIB CIPAMOBaHI /10 Jlomareii BiTpoKoJeca, 1o 301IblIye MaKCUMaJIbHY Tiepeady eHeprii BITpOBOTO IIOTOKY 0
Jomareii BiTpokoseca. BuxpoBuii pyx BcepearHi KOHIIEHTpaTopa CTBOPIOE PiBHOMIpHE 00epTaHHs BiTpoKoJeca. JJOMaTKOBUM BaKJIMBUM
MOMEHTOM € BiIBEJIEHHs TTOTOKY BiIIIPAIlbOBAHOTO TOBITPSI BiJl BUXPOBOTO BiTPOBOTO IMPHUCTPOIO. [cHYIOWi BiTpOeIeKTpoCTaHilii MaroTh
MEXaHI3MU BITPOHABEIEHHS, 10 YCKAATHIOE KOHCTPYKILIO, TOMY 110 HE CTBOPIOEThCS CTabLIbHUN peskM obepTaHHs BiTpokoseca. Bei i
mpo6sreMu pobOTH CTAHIIN MOJKHA BUPIIITHTH 32 I0TIOMOTOI0 BUXPOBOTO BITPSIHOTO MPHCTPOIO.

KmouoBi cioBa: 3akpyTKa II0TOKY, CTAJINIl BUXPOBUI PyX, BePTUKAJIbHA Tsra, BUKHU/| BiJIIIPAIIbOBAHOIO IIOBITPS, Ii/IBUIIEHA POIYCK-
Ha 37IaTHICTb.
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VIOCKOHAJIEHA KOHCTPYKIIISA MAJIOTABAPUTHOTO TEPOTOPHOT'O MIHI-HACOCA ¥V TEILJIOBI CUCTEMI
3 BUCOKOTEMIIEPATYPHUMMU TA B’I3KMMH TEIIJIOHOCIAMMU (c. 30-39)

Dede Lia Zariatin, Agri Suwandi

VY pocaijpkenni getanbHo onmcana po3pobka MasoraGapuTHOTO TEIJIOBOTO IePOTOPHOrO HACOCA 3 YAOCKOHAJIEHOIO KOHCTPYKIHEIO
JUISL TEIJIOHOCITB 3 BUCOKOIO TeMIIepaTypolo Ta B'si3kictio. KoHerpykiis MasorabapuTHoro Hacoca HpU3HaveHa Jist 3a10BOJIEHHsT 10Tped
MO/YJIBHIX KOMIOHEHTIB [JIsT TPOMUCIOBOCTI Ta JIOCIII/IKEHb, OCOOIIBO JJIsT MAIOTabAPUTHIX CHCTEM TeILIONepeati, TAKUX SIK CHCTEMI
OlIAJIEHHA XKUTIOBUX IpuMileHb. /s CTBOPEHHS BJIOCKOHAIECHOIO FeéPOTOPHOIO HACOCA 3 BHYTPILIHIM Pe3epBYyapoM, sKUil MOXKe CTBO-
pIOBATH JI0JATKOBUII TUCK Ta MiHIMi3yBaTn KoedillieHT KOB3aHHs, TUM caMuM MiaBuiutyioun iioro o6’emunii KK, 6yB BuKopucranuii
meron VDI 2221, Pospobiiennii MajorabapuTHIii HacOC BUKOHAHUI 3 BUKOPUCTAHHAM OOTPYHTOBAHOI KOHCTPYKILi, /I SIKOi TTOTpiOHA



MeHIITa KiIbKiCTh KOMITOHEHTIB, HiX /IJIsi 3BUYAHOTO TEIOBOro Hacoca. 1le 103BoJIsie 3HI3UTH 06CSIT TEXHIYHOrO 06CIYTOBYBaHHS Hacoca
Ta fioro KOMIOHEHTIB. EKcriepuMeHTabHi BUIIPOOYBaHHS MPOBOANINCS 3 BUKOPUCTAHHAM BUITPOOYBATbHOI YCTAHOBKHU, OCHAIIEHOT HArpi-
BayeM, CUCTEMOIO YIPABIIHHS 3 BHKOPUCTAHHSM IMIMPOTHO-IiMITyIbcHOI Moyt (IIITM), kmananamu, 1aTynkaMu TUCKY i TeMIIepaTypH.
TTpu BunpoGyBaHHI IPUCTPO BUKOPUCTOBYBAJIKCS MIPUIIA/N [JI1 KOHTPOJIIO BUTPATH 1 4acTOTH 0GEPTAHHS HACOCA, & TAKOK /7SI KOHTPOJIIO
TeMIepatypu pobodoi piauHi. Pe3ysnsraTi eKCIEePUMEHTY MOKa3yIoTh, M0 BIOCKOHAIEHHIT TePOTOPHII HACOC 3MaTHUI MOAaBaTH Pigu-
uy 3 B'a3kictio 307 mu/xB i Temmeparypoio o 230 °C. Po3zrairyBanus KOMIOHEHTIB 3BOJUTH 10 MiHIMyMYy KOeMilli€eHT KOB3aHHs, KU
€ OCHOBHOIO Pp06JIeMOt0 06’ €MHUX HAcoCiB. MakcuMasnbHUIT KOehilli€HT KOB3aHHS BAOCKOHATIEHOI KOHCTPYKILI repOTOPHOTO HAcoca CTa-
nosuth 0,095. O6’emumii KK/ snaxoauscs B pianazoni 0,803-0,905 npu wacrori obepramnus nacoca 2100 06/xs i Temmepatypi 230 °C.
PesyubraTul €KCIIEPUMEHTY Ta aHAMI3y TIOKAa3yH0Th, [0 HACOC MOsKe OYTH Peai3oBaHUil sl PEaIbHOTO 3aCTOCYBAHHS B TEILIOBIii cucreMi,
IS IOCTI/PKEHD Ta TIPOMHUCJIOBOCTI.
KiiouoBi caoBa: repotop, KoedillieHT KoB3aHHs, MajorabapuTHIH, TeIJIoBa cucrteMa, Tpoxoignuii nacoc, VDI 2221,




