Becruuk Kypraunckoit 'CXA

Ne 3,2018

Texnuueckue HAayKu

77

YOK 631.374

A.B. PomuHbIX, A.B. TenbmuHoB, H.A. KoBLuoBa

3ABNCUMOCTb KO3PDPNUMEHTA MNOTEPb HA TPEHWE MO AJNTMHE

TPYBEbI B TMOPABITMYECKNX CUCTEMAX AlK

OEOEPAIIBHOE NMOCYOAPCTBEHHOE BO[PKETHOE OBPA3OBATEJIbHOE
YHPEXXIOEHWE BbICLLEIO OBPA30OBAHWA «KYPTAHCKAA TOCYAAPCTBEHHAA
CEJIbCKOXO3ANCTBEHHAA AKAOEMUA MMEHW T.C. MAJTbLIEBA», KYPTAH, POCCUA

A.V. Fominykh, A.V. Telminov, N.A. Kovshova

THE DEPENDENCE OF THE COEFFICIENT OF FRICTION LOSSES ALONG THE LENGTH
OF THE PIPE IN HYDRAULIC SYSTEMS OF THE AGRO-INDUSTRIAL COMPLEX

FEDERAL STATE BUDGETARY EDUCATIONAL INSTITUTION OF HIGHER EDUCATION
«KURGAN STATE AGRICULTURAL ACADEMY BY T.S. MALTSEV», KURGAN, RUSSIA

Anekcangp BacunbeBny ®oMmuHbIX
Alexander Vasilyevich Fominykh
[OOKTOp TEXHWUYECKUX HayK, npodeccop
prof_fav@mail.ru

AnekcaHgp Bnagumuposuy
TenbMuHOB

Alexandr Vladimirovich Telminov
prof_fav@mail.ru

Hapexaa AnekcaHgpoBHa KoBlioBa
Nadezhda Aleksandrovna Kovshova
prof_fav@mail.ru

AHHoOTaums. B cenbckoxo3sncTBEHHOM NPOM3BOACTBE BaXHYIO POSib Urpa-
10T CUCTEMbI BOAOCHaGXEHNS!, MenmopaLum, NPUroTOBREHUSI U pasfadun XUOKUX
KOPMOB, TPaHCMOPTUPOBaHWNSA HaBO3a BHYTPW 34aHUIA U K MECTaM XpaHeHWUs unm
nepepaboTk1, BHECEHUS XUAKUX YOOBpeHnin 1 apyrie rmapaenuyeckue u nHes-
maTuyeckve cuctembl. Kpome TOro oHM NomnyTHO NO3BOMSIOT NPOM3BECTU PSA TEX-
HOJOrMYeCKVX MPOLIECCOB: OXNaXAeHWe, yBNaXHeHWe, CMeLUMBaHWE U OYUCTKY
oT npvmeceil. OgHUM M3 NyTel noBbllleHUs1 AAEKTUBHOCTU MMAPaBINYECKMX
CUCTEM B CEMbCKOM XO3AWCTBE SBMSIETCS MCMOMb30BaHNE 3aKpy4YEHHbIX NMOTOKOB.
Mpu BpalieHnn xuakoctn B Tpybe 06pasytoTcsi NPUCTEHHbIE BUXPEBbIE MOTOKU,
KOTOpble NepekaTbIBalOTCSt MO CTEHKE TPYObl C HE3HAYUTENbHLIM TpeHneM. LieH-
TparnbHbIA BUXPEBOW MOTOK >KWMOKOCTU ABUXETCS MO NPUCTEHHBIM BUXPEBBLIM MO-
TOKaM Kak Mo ponvkam MOALLUMMHMKA Takke C O4eHb MarbiM TpeHueM. 3akpyTka
B Tpy6onpoBoaax 3Ha4YMTeNbHO YMeHbLUAEeT NoTepu Hanopa, YTo SBMSeTCs akTy-
anbHoi 3apadert. ANSYS Fluent siBnsieTcs caMbiM MOLLHBIM MHCTPYMEHTOM Anst
BbIYMCIUTENBHOW rMApOAMHaMUKW. [Ns BbISIBNEHWS ONTUMarnbHbIX NapameTpoB
[ABWXKEHVWS XKNOKOCTU B CUCTEME KOHEYHO-3neMeHTHoro aHanusa ANSYS Hamm co-
3haHa matemaTuyeckasi Modenb JKCrepuMeHTanbHOW yCTaHOBKM, COCTOSILLas 13
3aBuxpuTens u Tpy6el Anametpom 0,04 M 1 anuHow 0,5 M. 3aBuxpuTenb NpeacTas-
nsiet cobon 3 nnactuHbl paamepom 10x10 MM, TONWMHON 1 MM, pacnonoXeHHbIe
B Hayane Tpybbl Ha cTeHKax. BbINonHeHbl pacy€Tbl MO onpeaeneHno rmapaenu-
YeCKMX XapaKTepUCTUK paccMaTpMBaeMON CUCTEMbI C YrriaMy HaknoHa nonaTok
ot 0 go 90 rpagycoB oTHOcWTENbHO ocu Tpybbl Yepes 10 rpagycos. MNporpamma
ANSYS Fluent oTpaxkaeT adhpekT ymeHbLLeHUs koadbduLmeHTa noTepb Ha TPeHne
no anviHe Tpy6bl Npu BpaLleHUy NOTOKOB XuakocTu. [lpoBedeHHoe vccrenoBa-
HVie BbISIBANO 3aBMCMMOCTb KO3hdULMeHTa NoTepb Ha TPeHWe No AfnMHe TpyObl OT
VHTEHCVBHOCTYM BPaLLEeHUst MOTOKOB >KMAKOCTU. MakcumarnbHbIi adhdeKT nposiBun
cebsi npy noBopoTe nonatok Ha 30 rpadycoB OTHOcMTENbLHO ocy Tpybbl. Ha pac-
CTOSIHUM OT fIoNaTok 3aBMXpUTEns, paBHOM 3...7 AnameTpoB Tpy6bl, koadhpuLm-
€HT NoTepb Ha TPeHne CHU3UNCS NoYTH Ha 25%. MoaobHbIN adhdekT Bbin onucaH un

Buktopom LLiay6eprepom. BpalleHue notoka XKMAKOCTU OTHOCUTENbHO ocu TPy6bl
NPVBOAUT K YMEHbLLEHUIO KO3hhMLIMEHTA NOTEPb Ha TPEHNE.

KntoueBble cnoBa: Tpy6a, XUAKOCTb, 3aBUXPUTENb, KOIMMULMEHT Mo-
Tepb, ANSYS Fluent.

Abstract. In agricultural production water supply systems, land
reclamation, preparation and distribution of liquid feed, transportation of manure
inside buildings and to storage or processing sites, application of liquid fertilizers
and other hydraulic and pneumatic systems play an important role. In addition,
they simultaneously allow for a number of technological processes: cooling,
moistening, mixing and purification from impurities. One of the ways to improve
the efficiency of hydraulic systems in agriculture is the use of swirling flows.
During the rotation of the fluid wall vortex flows are formed in the pipe which roll
over the pipe wall with slight friction.

The central vortex flow of fluid moves along the wall vortex flows as in
the bearing rollers also with very little friction. Spin in pipelines significantly
reduces head loss which is an important task. ANSYS Fluent is the most
powerful tool for computational fluid dynamics. To identify the optimal
parameters of fluid motion in the ANSYS finite-element analysis system we
have created a mathematical model of an experimental setup consisting of a
swirl and a pipe with diameter of 0.04 m and length of 0.5 m. located at the
beginning of the pipe on the walls. Calculations were made to determine the
hydraulic characteristics of the system under consideration with the angles of
inclination of the blades from 0 to 90 degrees relative to the pipe axis through
10 degrees. The ANSYS Fluent program reflects the effect of reducing the
coefficient of friction loss along the length of a pipe during rotation of fluid flows.
The study revealed the dependence of the coefficient of friction loss along the
length of the pipe on the intensity of rotation of the fluid flows. The maximum
effect manifested itself when the blades were rotated 30 degrees relative to the
pipe axis. At a distance from the swirler blades equal to 3 ... 7 pipe diameters,
the coefficient of friction loss decreased by almost 25%. A similar effect was
described by Viktor Shauberger. Rotation of the fluid flow relative to the pipe
axis leads to a decrease in the friction loss coefficient.
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BBepeHune. B CenbCKOXO3AMCTBEHHOM MPOW3BOACTBE
Ba)KHYI0 POMb WrpalT CUCTEMbl BOAOCHabOXeHWs, menuopa-
UMW, NPUrOTOBMNEHUS M Pasfayn XuWAKUX KOPMOB, TpaHCMop-
TMPOBaHUS HaBO3a BHYTPM 30aHWIM N K MeCTaM XpaHeHus unm
nepepaboTkn, BHECEHUS XMAKMX yAobpeHni n gpyrue rugpas-
nnyeckne n nHeeBmartuveckue cuctemsbl [1-5]. Kpome T0ro oHm
MOnyTHO MO3BOMSIOT NMPOU3BECTU PSS TEXHOMOMMYECKUX MPO-
LileCCOB: OXNaxaeHne, yBNnaxHeHne, CMeLLnBaHne N O4YUCTKY OT
npumecen [6-10]. OgHMM 13 NyTew NoBbIEHNS 3PPEKTUBHO-
CTU MMAPaBINYECKMX CUCTEM B CENbCKOM XO3SNCTBE SBMNSETCH

MCMNONb30BaHUe 3aKkpy4eHHbIX NOTOKoB [11].

ABcTpuickmii ydeHbin Buktop Laybeprep B cBomx pabo-
Tax nokasarn BO3MOXHOCTb CHVDKEHWS TPEHWS XUAKOCTM O CTEH-
k1 TPy Mpu 3aKpy4MBaHWM NOTOKa OTHOCUTENMBLHO OCU TPYyObI
[12]. Mpw BpaLeHnn xnakocTn B TpyOe obpasytoTcs NpUCTEH-
Hble BUXPEBblE MOTOKW, KOTOPbIE NepeKaTbiBaloTCA MO CTEHKE
TPyObl C HE3HAYNTENMBHBLIM TPEHNEM. LieHTpanbHbIn BUXpeBOWi
MOTOK >KMAKOCTW [ABWXETCS MO MPUCTEHHbIM BUXPEBBLIM MO-
TOKaM Kak Mo ponvkam MOALUMMHMKA Takke C OYeHb MarbiM
TpeHuneMm. B Takon Tpybe Hecyllas cnocobHOCTb U ahdeKTmB-



