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CTEHO, ONSA OOCNIAXEHHA NPUTOKY B HAMIPHUA TPYBONPOBIA-
3BUPAY, NMPOKNALQEHAA Y NOTOLI PIOVHA

BuezomoeneHo ekcnepumeHmarsnbHuUl cmeHO O0ns 00cCriOXeHHsS ma
peayrneaHHs Hepi8HOMIPHOCMI MPUMOKY piOUHU 8 HaripHUU mpybornpoesio-3bupay
(T3), npoknadeHul y nomoui piOuHU. 3abe3redyyembcs peayroeaHHs
eeomempuyHux napamempig T3 i KiHemamu4YHUX XxapakmepucmuK 308HIiWHbO 20
ma eHympiuwHb020 Momokie piOuHuU 3a HasseHocmi 8 T3 mpaH3umHo20 MoMmoKy
PIOUHU 3 peaynbBaHUM 3HA4YeHHsIM sumpamu ma rnpu obmikaHHi T3 308HIWHIM
MOMOKOM PiOUHU 3 peayribo8aHUM 3Ha4YeHHAM weudKkocmi medii.

KniouyoBi cnoBa: ekcnepuMMeHTanbHW CTeHA, HanipHui TpybonpoBia-
36upay, pyx pianHuM 3i 3MiHHOK BUTPATOHO.

UNzzomoerneH askcriepumeHmaribHbll cmeHO O0rnis  uccredosaHusi U
peaynupoeaHusi HepasHOMEPHOCMU pumoka XudKkocmu 8 HaropHbIl
mpyb6ornposod-cobupamernb (TC), MposioXeHHbIU 8 MOMOoOKe XudKkocmu.
ObecrieyeHo  peeynuposaHue 2eomempudeckux napamempos TC u
KUHEeMamu4yecKux xapakmepucmuKk 6HewHeao U 6HYMPEHHe20 [10MOKo8
Xudkocmu npu Hanu4duu 6 TC mpaH3umHo20 romoka Xudkocmu ¢
peaynupyembiM 3Ha4YeHUeMm pacxoda u npu obmekaHuu TC 8HeWHUM MOMOKOM
XUOGKOCMU C peaynupyemMbiM 3Ha4eHUEeM CKOPOCMU M eYeHUusl.

KniouyeBble cnoBa: akCnepuMeHTanbHbI CTeHA, HANOPHbIN TPYGONpPOBO A -
cobuparenb, ABUXEHWNE XXNUAKOCTU C NepeMEeHHbIM PacXo4oM.

An experimental test-beanches for investigation and adjustment of non-
uniformity of fluid flow into a pressure pipeline-collector (PC) is constructed.
Adjustmentof geometrical parameters of PC and that of kinematic characteristics
is ensured under the pressure of transitive variable flow rate fluid flow in it and
underwrapping the PC by an external variable flowrate fluid flow.

Key words: experimental test-beanches, pressure pipeline-collector.
variable flow rate fluid flow.

Bctyn
HanipHi Tpybonposoan-3bupadi (T3) 3 ANCKPETHUM  LUMSIXOBUM
NPUEAHAHHAM PiOVHN B3OOBX NOTOKYNOLMPEHI y: BEHTUNAUIT (BUTAXHI CUCTEM I );
BOOOBIABEAEHHI (BOAOBIABIAHI MepeXxi, KaHani3aliiHi o4MCHI cnopyan), meniopauji
(ocywHi cuctemmn), BOAO NOHMXKEHHI; BOAONOCTa4YaHHi (ropn3oHTanbHi Bogo36opw,
npomMmeHeBi Bogo3abopu, BOAONPOBIAHI OYMCHI cnopyaun). YacTo 3acTOCOBYOTLCA
TpybonpoBoan-3dmpadi, NpoknageHi y notoui piguvHK, WO OMMUBAE iX 30BHI,
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Hanpuknag, TpybyacTti Bogo3abipHi OronoBku Ha pidkax i Bogocxosuwax [1].
To4HUI rigpaBniyHU PO3paxyHOK LMX TPYOONpoOBOAIB MOXHa 3p0obuTK Tinbku 3a
AornomMoroto Teopil rigpasnikv 3MiHHOT BuTpaT piguHn [2]. Po3pobneHi metoam
NPOEKTyBaHHA TpybonpoBoAiB-36upaviB, NpoKnageHMx B MOTOUi PigvHK, WO
I'PYHTYIOTbCS Ha PO3B’si3aHHI AndepeHLianbHOro PiBHAHHA HAaNiPHOMO PyXy PiavHM
3MiHoOI BuTpatn [3-4]. i metoam 6epyte A0 yBarn yci reoMeTpuYdHi napameTpu
TpybonpoBoay-3bmpada Ta rigpoAvHaMIiYHi XapaKTEePUCTUKM BHYTPILLHLOTO i
30BHILWHLOrO MOTOKIB PigMH, 30KpeMa KyT BiABEAEHHHA CTpyMeHs [ BIiOQHOCHO
HanpsiMKy OCHOBHOrO MNOTOKY B TpybonpoBoAi-3bupadi. AHania TeopeTUYHUX
3anexHocten [3-4] nokasye, WO HEpPIBHOMIPHICTb MPUTOKY pPiauHU 00
Tpybonposoay-3bnpaya MOXXHa 3MEHLUYBaTU perynioBaHHAM (MO NOro AOBXMUHI)
3HA4YeHHS KyTa 3 MiXK OCHOBHUM MOTOKOM B T3 i CTpyMEHSAMMU, LLO NPUEOHYIOTLCS
00  HbOro, TMpPOHMKaKw4M  Kpisb  BXigHI  Hacagku. [loctana 3apada
eKcrepyMeHTanbHOI  NepeBipkM  3anponoHOBaHUX  MeToAiB, OTPUMaHUX
TEOPETMYHO, 3 MOXIIMBICTIO MO4AMbLLOTO iX BNPOBaAXXEHHAM YBUPOOHMLITBO.

Bigomi Ham ekcnepuMeHTanbHi yCTaHOBKU AN OOCHIAXKEHHA HanipHMX T3
BKSIOMANM NMPO30PUIN JIOTOK | 3BMOHTOBAHUM B HboMY T3. OCTaHHIN OCHaLleHWUI
wTyuepamn gna Bigbypy HanopiB N iMOYNbCHUMMK MiHIAMKU, WO NOEAHWOTb
LWTyLepu 3 n’esomeTpamun. B npomixkkax Mix wryLepamun gns sigdbypy Hanopis B
cTiHUui T3 3akpinneHi BXigHi Hacagku [5 c.55-56; 6]. lNpuTtik Bogn B T3 y umx
CTeHOax AUKTYeETbCA poboYUMM Hanopom, SAKu obmMmexeHun mmbuHoto notka. Y
poboTax [5-6] He cTaBunacb 3agava gocnigkysatm T3, npoknageHun y noToui
pianHn.

MeTta po6ot — po3pobuTn Ta BArOTOBUTM EKCNEpUMEHTaNbHUIA CTeH ANns
AOCNIKEHHS HepiBHOMIPHOCTI NPUTOKY PiAMHW OO0 HanipHux TpybonpoBoAis-
36upaviB, NpoknageHux y noToui piaguHM Ta BUHAWNTM METOOM perynoBaHHS
npuTtokyB T3.

CreHpa Ansa gocnigXeHHA HepPiBHOMIPHOCTI MPUTOKY pPiAWHU A0
HanipHux T3

[na gocsarHeHHa nocTtaBrneHol MeTy OyB 3anpoOeKTOBaHUI | BUTOTOBIIEHWNI
eKkcrepMMeHTanbHUN cTeH, NPUHUMNOBa CxeMa SIKoro npeacrasneHa Ha puc 1.
CteHa npautoe Tak. Boga i3 emHocTi ang Bogu 1, noctynae y HanipHui 6a4ok 2
(no3.4 Ha pwuc.2). I3 octaHHbOro nogasanbHUM TpybonpoBoaoM 5 Boga
HanpaBnNAeTbCs B eKcnepuMeHTanbHUi Tpybonposia-3bupay 6, nepen sKkum
BCTAHOBMEHO MiynnbHUKM o6’emy Boan 16. T3 nomiweHo B cytnapi (puc. 3).
Butpatn TtpaH3uTHOro NOTOKY i nNpuToKy BoaM B T3 Kpi3b BXiAHI Hacagku
perynioTbCa 3acyBkamMu, BCTAaHOBMEHMMWU Ha Bxogi B dymnap i B T3 (puc. 1,
puc. 3,a). [TesomeTpnyHi Hanopu BcepeanHi T3 BUMIpSAOTLCA 3a AONOMOIOH0
nezomeTpiB 10, 3 wiHOO NoAainok wkann 1,0 mm.
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Puc. 1. Cxema ekcnepumeHTanbHoro cteHgy: 1 — €eMHocTi gns Boau;
2 — HanipHui Ga4oK 3 NepenMBHOK CTIHKOW; 3 — CKMaHUN 6a4vok; 4 — CKMOHUN
TpybonpoBig;, 5 — nogaBanbHun TpybonpoBig, 6 — eKkcnepumeHTanbHWU
TpybonpoBig-3bvpay B yTnapi; 7 — BXigHi Hacagku; 8 — wryuepun Ans
NPUeEOHaHHS IMMNYNbCHUX MiHIK; 9 — iMNynbCHi Tpyokn; 10 — WMT N'e30MeTpIB;
11 — mipHi nocyavHn; 12 — npuimaneHuin 6ak; 13 — nomna; 14 — BogosbipHa
EMHICTb; 15 — 3BOpPOTHIN TpybonpoBig; 16 — niuunbHUKKM; 17 — CKUOHWUA
Tpy6Gonposig; 1 — 11 — BxigHi Hacagku; 1'-12' — nopsigkoBi HoMepy WTyLepiB
(iMnynbcHi niHii Bia wryuepis 1'-9' ymoB Ho He nokasaHi)
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Puc. 2. EmHocTi ana Boau: 1-3— €MHOCTI; 4— HanipHUn 6a40K 3 B OA03ITUB HOMO
CTIHKOO
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Puc. 3. 3aranbHun BUrnsig ekcnepMmeHTansHoro Tpy6onposogy-3ompava:
a — BXigHa yacTuHa; 6 — BuXiaHa ainsHka

289



Ekcne pumMeHTan bHun Tpyoonposia-3éupay.  [nsa 3abe3neyeHHs
MOXXIMBOCTI perynioBaHHA pobo4oro Hanopy Ha BXiAHUX HacagkaxTpybonpoBoay-
3bupaya Ta 3 METOK CTBOPEHHS 30BHILLHBbOIO MOTOKY, KOTPUN oMuBa€E T3 30BHI,
ekcrepyMmeHTatabHMN T3 NOMILEHO B repMeTUYHU HanipHUn ytnsap (puc. 3-
puc. 5). dytnsap maenpo3opyainaHky3 giametpom 120 i OBXMHOW 2548 MM, gKka
3abes3nevye BidyanbHUN KOHTPOSb 3a cTaHoM i poboTot T3 (puc.5) BuxigHa
AinsaHka dytnsapa Henpo3opa. BoHa kopoTwa (gosxuHa 510 mm), ane mae
Ginbwmin giameTp, AkurM piBHurM 250 MM, OCKiNIbKM HaA NOro BUXIAHOMY TOpLUi
3akpinneHo gBaHagusTb naTppybdkiB 27 Ans BUBEOEHHS TaKOl caMoi KiflbKOCTI
iIMMYNbCHUX TiHIN 3 yTnApa Ha3oBHI (puc.4) OO0 N'€30METPUYHOro LmTa.
3’eaHaHHA TpYD donaHueBi NS 3pPYMHOCTI MOHTYBAHHS.

Bopa nogaetbca B T3 i BiABOAUTLCA Biff HbOrO KPi3b rHY4Ki apMOBaHi ryMOBi
wnaHrnm (puc. 3). JocnigkysaHun Tpybonposia-3bupay noknageHo BcepeauHi
dytnapa, Ha nignopax 16. Ha BxigHin Topuesin kpuwili 18 BMOHTOBaHO naTpybok
21 gna nopayi Boau ycepeauHy dytmnapa. Ha dnaHui 12, BCTaHOBNEHO
ABaHaAUATb MOHTaXXHMX NATPYOKIB 27 ANSA CONydeHHS iMNYNbCHUX 'YMOBUX TPYD
9, aki 3’egHYI0Tb LWTyLepu 3 N'e3oMeTpuyHMM wmTtomM. Ha donaHui 12 Takox
3akpinneHo naTpybku 22, 23 BignoBiAHO ANs ONOPOXHEHHSA dyTnsapa Ta BUMYCKY
NOBITPS 3 HLOTO.

Ma % & ow & :a
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Puc. 4. MoHTaxHa cxema ekcnepumeHTanbHorol3: 1 — T3; 2-4 — BXigHi
Hacagku;, 5, 6 — wryuepn Ana  NigegHaHHA  IMNYNbCHUX  TiHIA;
7-10 — 3'egHyBanbHi dnaHui; 11, 12 - MOHTaxHi TopueBi dnaHu;
13 — npo3sopa gingHka yTnapa; 14 — Te came, Henpo3opa; 15 - MOHTaxHa
wanba; 16 — nignopka; 17 — MOHTaxHi T4arn; 18 - BXigHa TopueBa KPULLKA;
19, 20 - nigBigHa Ta BigBigHa Tpyowu; 21-23 — naTtpyOkM BignoBigHO AN
HanoOBHEHHA W OMOPOXHEHHA qyTnapa Ta Ana  BWUMNYCKYy MNOBITPS;
24-26 — BeHTUni; 27 — naTpy6bKM AN iMAYbCHUX NiHIA
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Puc. 5. [linsiHka npo3oporo gy Trsipa 3 BMOHToBaHUM T3 (BHYTpilLHivi giametp T3 D =
22 MM, Te came, BXigHux Hacagok d = 8 Mm)

HocnigpxyBaHi Tpybonposoan-3dmpadi (puc. 6) ocHalleHi wryuepamun gns
NpUEAHaAHHSA IMNYNbCHUX MNiHIN Big n'e3omeTpiB. [locepeadnHi MPOMIXKIB MiX
LUTyLlepamm B CTiHUi T3 BMOHTOBAHO BXiAHI LMAIHOPWUYHI Hacaaku.

Puc. 6. Cxema ekcnepuMeHTanbHoOro Tpybonposoay-3bupavya: 1, 2,..11, 12 — wryuepu
ONA NPUEAHaHHS iMMyNbCHUX NiHi Big ne3ometpis; 1',2',..10', 11' - BxigHi umniHapuyHi
HacagKku 3 OpTOroHanbHUM GiYHVM BUXOAOM CTPYMEHS

3 MeToK CMNpOLUEHHSA MOHTaxy Npu perynioBaHHi 3HavYeHsa Kyra B MixX
OCHOBHWM MOTOKOM pignHM Q B TpybonpoBoai-3bupadi i cTpymeHem q, AKuin
BXOoOAUTb BcepauMHy T3, 3acTtocoBaHO UMMIHOPWUYHI  BXiQHI Hacagku 3
OpPTOrOHanNbHUM BUXOAOM CTpymeHs 6inga 3arnyweHoro Topust Hacagku (puc. 7).
HiameTp 6i4HOro BMXiQHOrO OTBOPY HacadKW PiBHUM BHYTPiLLHbOMY AiameTpy d
Hacaaku. BxigHi Hacaaku 3akpinneHri ycTiHui T3 3 MOXNKUBICTIO MOBOPOTY BiAHOCHO
IXHbOT NO3A0BXHbLOI OCi (puc. 8), Wo 3abesneyye hikcauito KOXHOI 3 Hacagok 3
iHLLMM 3Ha4YeHsaM KyTa 3.
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Puc. 7. BxXigHi umMniHOpu4yHi Hacagky 3 opToroHanbHUM GiYHMM BUXOOOM:
a— cxema; 6 — 3aranbHui BuUrnsaa

Puc. 8. ExcnepvmeHTarnbHuin Tpybonposia-3bmpay (BHy T piwHiii giametp T3 D =10 mMm,
Tecame, BXigHUX Hacagok d =4 MM)

Ona pocnigkeHHs BNAMBY LUBWMAKOCTI 30BHILUHbOMO MOTOKY PigMHU Ha i
nputik B T3, Ha WMOro 3O0BHILHIN MNOBEPXHi Yy CTBOpax BXAHUX Hacagok
3akpinnoTb giadparmu 3 oTBopamm ansa T3, iMNynbCHUX NiHIA | KanibpoBaHU MK
OTBOpaMW Ansi Hacagok. BuTpaTta 30BHILWHBbOrO MOTOKY B KiflbLLEBOMY NPOMIXKKY
MiXK BHYTPILLHbOK MOBepxHE dyTnsapa Ta 30BHIWHLOK noBepxHet T3 3MiHHA.
BoHa 3meHLyeTbCA y CTBOPI i-TOI BXiAHOT HAcadku Ha 3Ha4veHa BuTpatmm q,,
KOTpa NpOHMKAE KPi3b Lo Hacagkyycepeanny T3.

BusHaumBwM BUTpaTy 30BHILUHLOIMO MOTOKY B CTBOPi /i, 3 ypaxyBaHHAM
NOTPIOHOI MOro LWBWAKOCTI, OOYMCNIOTL nNfouwy KanibpoBaHoro oOTBOPY
Aiadparmu.

3a HeobXiAHOCTI BUBYEHHS BNIUBY KyTa &; MiX HanpsiMKamMmu LIBUAKOCTI V;
NpUeEQHYBAHOIO CTpymeHs (y BXiAHOMY nepepisi BXigHOro OoTBOpy (Hacagku)) Ta
wBnaKocTi V,; 30BHILLHbOrO MOTOKY, Ha BXiAHUX OTBOPaX HacaAokK 3aKpinmoTb

KoriHa 3 BHYTpPilWHIM aiameTpom d (abo HaKOHEYHWKM TakoT caMOoi KOHCTPYK LT K
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Ha BUXIAHOMY KiHLi HAcagKkun) 3 MOXIUBICTIO MOBEPTaAHHSA X BIAHOCHO MO30BXHbOI
oci Hacagku. 3a HeobXiAHOCTI BMBYEHHS BMNMBY Kyta & MK HanpsMKamu

LWBNAKOCTI v, NPUEOHYBAHOIO CTpyMeHs (y BXiAHOMY nepepisi BXigHOro oTBOPY
(Hacagku)) Ta WBMAOKOCTI ¥, . 30BHILULHLOrO NMOTOKY, HA BXiAHMX OTBOpAax Hacadok

3aKpinnTb KoMiHa 3 BHYTPIWHIM giameTpom d (abo HaKOHEYHMKKN Takoi caMoi
KOHCTPYKUIT SIK Ha BUXIQHOMY KiHUi Hacagku) 3 MOXIIMBICTIO MOBEPTaAHHSA X
BiAHOCHO NO340BXHbOI OCi HacaaKu.

Bnnue kyta Haxuny no3goBxHbOi oci T3 go obpito y  JocnimxyloTb
3MiHIOBAaHHSAM  Haxuny ecnepumeHTanbHoro T3. BurotoBneHo KomnnekT
TpybonpoBoAiB-36MpaYviB 3 PisHUMU 3HAYEHHSIMM CMiBBIAHOLLEHb NOLL CTPYMEHS,

WO  MpUEOHYETbCA, OO0 nNfowi nonepeyHoro nepepisy T3 (d/D)Z.
EkcnepumeHTanbHO BCTAHOBMEHO 3HA4YeHHS KoedquiuieHTa BUTpaTU W BXIOHWUX
LUNiHAPUYHNXHACAAOoK, 300paXxkeHnxHa puc. 7, 3anexHo BigKyta B npuegHaHHS

cTpymeHsi g Ta cniesigHowwenb (d/D)* [7].
BucHoBKu

BuroTtoBneHo eKcnepuMeHTanbHUM cTeHaA  Aansa AOCNiaAXKEeHHSN
HEPIBHOMIPHOCTI MPUTOKY PpianHM B HanipHunm Tpybonposig-3dupay (T3),
NpokKnageHun ynoToui piguHn Ta 3a HadgBHOCTI ycepeauHi T3 TpaH3UTHOIO MNOTOKY.
3abeaneyeHO perynoBaHHS reoMeTpuUYHUX napameTpis TpybonpoBoay-3bupava
(cniBigpHoweHHa piameTpiB T3 Ta HacapgkiB;, kyra Haxuny T3 go o6pito) i
KiIHEMaTUYHUX XapaKTEPUCTUK 3OBHILWHBbOrO Ta BHYTPILWHLOIO MOTOKIB PiANHN
(wBMOgKOCTEM MOTOKIB; KyTa MiXX OCHOBHMM MOTOKOM pigMHM B TpybonpoBopi-
3bupadi i CcTpymeHeMm, WO MNPUEOHYETLCA; KyTa MiX HanpssMKamun pyxy
NPUEOHYBAHOINO CTPYMEHS Ta 30BHIWHbOrO NOTOKY). lMonepegHi pesynbTatn
TEOPETUYHUX | eKCnepuMeHTanbHUX AOoChiMKeHb MiaTBEPOKYI0Tb MOXIIMBICTb
perynioBaHHA HEpPIiBHOMIPHOCTI NPUTOKY pianHM Ao T3 3MiHIOBaHSAM Ha3BaHUX
BULLE reOMEeTPUYHMX napameTpiB T3 i KiHeMaTUYHUX XapaKTEePUCTUK MOTOKIB i
CTPYMEHIB, Ki NPUEAHYIOTLCS.
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