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MOJAEJIMPOBAHUE KBABUCTALIMOHAPHBIX ITPOLHECCOB
TEYEHUA KUJIKOCTHU

AHHOTALIMUA

Psin ruppaBniueckux cereld paboTarOT ¢ KI3MEHEHHWEM pacxojia BO BpEMEHH.

Ha pa3paboTaHHOli SKCIIEpUMEHTATBHOW YCTAaHOBKE IMPOBENICHBI AKCIIEPHUMEHTHI C ONpe/ieiIecHueM
Kod(hpUIMEeHTa THAPABINYESCKOTO COMPOTHBIICHUS TPEHHS B KBa3WCTAIIMOHAPHBIX PEXHMaX TCUCHUS
KUJKOCTH MO TPyOONpOBOIaM pa3indHbIX auamerpoB (ot ay 15 no my 32 mm). Yacrora n3aMeHeHHs
pacxona ot 1 no 5 I't. Pexxum pabotel cety 3amaBaics MpruOOPOM YacTOTHI UMITYJIbCOB COOCTBEHHON
KoHCTpyKimu. [Ipubop 3amauM 4YacTOTHl MMITYJIBCOB MPEACTABISIET COOOW KiamaH CIeHaIbHOro
CeUYeHUs, IEpeMEIIAIONIMIiCS B TOPU3OHTAILHOM HampaBlicHUH. [lepeMelieHne KiamaHa mpudopa
YacTOThl HMIIYJIBCOB OCYIIECTBIISUIOCH IOCPEACTBOM 3jeKkTpoisuraTens. Ilokasanus maHHBIX,
MOJTYYEHHBIX Ha SKCIIEPUMEHTANBHON ycTaHOBKe, octynanu Ha [1K, rie n o6padarsBaice.

B pesynbrarte mpoBeACHHBIX SKCHEPUMEHTOB OBUIH TMOJTYYEHBI 3aBUCHMOCTH KO3 QUIMEHTa
THIPaBINYECKOT'O COMPOTUBIICHUS TPEHUA [T KBa3UCTAIIMOHAPHBIX PEKUMOB TE€UEHUS KUIKOCTU IS
CTaJIbHBIX CTaHJaPTHBIX TPYOOIIPOBO/IOB.

KJIFOUEBBIE CJIOBA: rujpaBinyuecKre PeKUMBbI, KBa3HCTal[MOHAPHAs paboTa, MyJIbCalluH,
[IEPEMEHHBINA Pacxoz,.
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MODELLING QUASI-STATIONARY PROCESSES OF FLUID FLOW

ABSTRACT

A number of hydraulic networks operate with a change in consumption over time.

On the developed experimental setup experiments with the definition of hydraulic resistance
coefficient of friction in quasi-stationary regimes of fluid flow through pipelines of various diameters
(from DN 15 to DN 32 mm) were taken. The frequency change rate of 1 to 5 Hz. Mode of operation of
the network device was set the pulse frequency of its own design. The device is the problem of
impulse frequency is a valve of a special section moving in a horizontal direction. Moving the valve
unit pulse frequency was carried out by means of an electric motor. Reading data obtained in the
experimental setup were fed to a PC and cultivated.

The experiments were obtained depending on the coefficient of hydraulic resistance of friction
for the quasi-fluid flow regime for the standard sted pipes.

KEYWORDS: hydraulic regimes, a quasi-stationary operation, pulsation, variable flow.

Beenenue
Psan runpaBnmmyeckux cereld paboTaloT B KBa3WUCTAllMOHApHOM pexume. s w3ydeHus
OCHOBHBIX  XapaKTepHCTHUK paboThl Takux ceredl Obula pa3paboTaHa W CMOHTHPOBaHA
JKCIIEpPUMEHTaJIbHASl YCTAHOBKA.

Onucanue 3KCHepHMeHTaﬂLHOﬁ YCTAaHOBKH

JKcnepuMeHTallbHas YCTAHOBKAa ObLIA BBITIONHEHA M3 CTAJBHBIX U MOJIUIPOIMHICHOBBIX TPYO.
CranbHble TPYOBI SIBJISIFOTCS MCCIIEMyeMbIMU TpyOamu, a OOBsi3ka — MOJMIIpOnuiIeHoBbie (puc. 1).
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JlmuHa craneHbIX TpyO 10 mMetpoB (TpyObl cranbHbie BoporasomnpoBoaubie mo [OCT 3262-75*). U3
cTanpHOro 6axa BoJa 3a0HMpaack HACOCOM M IOAABaach MO MCCIENYEMbIM ydacTKaM. [1sl CHIDKEHUS
BIIMSHMS ITyJIbCALlMH, CO3JaBaeMbIX pabOYMM KOJIECOM HAacoca, B CUCTeMe ObLI IMpefrycMOTpeH Oak
ruapaBInuecKuil akkymynsaTop (emxocteio 150 ). Jlns craOwnmsanuu AaBjieHHs Mocie Oaka
THJIPABIIMUYECKOTO aKKyMYJSTOpa YCTaHOBJEH pEryJsiTop JAaBleHus. B Tmporecce SKCreprUMeEHTa
MCIIOJIb30BATUCH HACOCHI C PA3JIMYHBIMHI XapaKTEePHCTHKAMHU.
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Puc. 1. TunpaBnuyeckas cxema yCTaHOBKH:
1 — natuuk nasnenust «Kopynn-/111-001»; 2 — 6ak 000pOoTHOH BOABI; 3 — BEHTWIIb PYYHOU PEryJIUpPOBKH;
4 — BeHTHIIB 3am0HEHUs Oaka (cuctemsr); 5 — Hacoc H=3,4 m (cunuii);
6 —uacoc H=0,9 m (6Genrrit); 7 —Hacoc (ykpaiiu); 8 — BBIIYCK BO3yXa U3 MAaHOMETPOB,;
9 — manoMmeTp Ha momaue; 10 — pacxomomMep 371eKTpoHHbIH; 11 — TepMomMerp;
12 — xnmamaH myJIbCaIMOHHBIN ¢ 371. TPUBOAOM; 13 — pacxogomMep UMITYIbCHBIH (caMOIeTbHbIH);
14 — perynstop aasienus pyaHoit 0,5-9,5 atwm.; 15 — oOparnsiii kianaH; 16 — naeBmobak 150 i;
17 —nacoc H=0,9 m; Q=100s1/muH. (60onbIoit); 18 — BeHTUIIb CIHMBA B KAHATH3AIMIO (OMIOPOKHCHUS);
19 — BeHTUIIb 3aITOPHBIN

OKcliepyMEeHTaNbHbIE JaHHBIE CHUMAaJIMCh KaK I CTAallMOHApHOIO peKHMa, TaKk H s
KBa3HCTAIIMOHAPHOTO pexumMa. [locle CHATHS XapaKTEepUCTUK TpU CTaIllMOHapHOH pabore ObLIO
MPOU3BE/ICHO CPABHEHUE UX C YK€ U3BECTHBIMHU KPHBBIMU rpadukoB [1]. [TonyueHHbIe 3HAYCHHS AajIH
XOPOIIYIO CXOJUMOCTh C MMCIOLIIMMUCS JaHHBIMU B JIUTepatype [1].

[Ipu kBazucranmoHapHoi pabore perucrpanus mokazaHuii ocymectsisuiack [IK ¢ wacroroit
peructpanuu 1 'y qaTyMkaMu AaBieHHUM U pacxonaa. YacToTa mysbcaiuii B TpyOOIIpoOBoIax MEHSIIACh
BO Bpemernu ot 1 1o 5 I'm.

B Hauaze u KOHIE HMCCIIEAyeMbIX y4acTKOB ObLIM YCTaHOBIICHBI JaTYMKH JaBieHus «KopyHn-
JA-001». [TonydeHHBIH CHTHAT OT AaTYMKOB JABJICHUS MMOCTYIAN Ha 2-XKAaHAJIBHBIN U3MEPUTEh THIIA
— TPM-200 u na mpeobpasoBatens uHTepdeiica RS-485. [IpeobpazoBanHblil curHan ¢ uHTEpdetica
nocrynain Ha [1K, rae npoxoauia ero nanpHelias o0padoTKa.

Pacxon skuaxocTi B TpyOOIPOBOAAX 3aMeEpsUICs PacXoJOMEpPOM COOCTBEHHON KOHCTPYKIIUH C
UMIYJIBCHBIM BBIX0I0M. CUTHAI ¢ pacxogomepa uepe3 cuerdrk umiryiabcoB CH-8 mocrynan Ha [1K.

Yacrora BbIpaOOTKH MMITyJbCa PACXOIOB 3aaaBajach KiamaHoM mo3. 12 (puc. 1). IlpuBox k
MpHOOPY YaCTOTHl UMITYJIBCOB OCYIIECTBIISIETCS. OT JCKTPOABUTATEIS C YACTOTHBIM PEryJUpOBaHHEM

(puc. 2).
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Puc. 2. Kitanas, 3a1aT4uK mysibcanui

3amepbl IaBJICHUIA U PACXOIOB MPOU3BOMIIINCH Ha TPYOOIIPOBOIAX pasM4HbIX auamerpos (15, 20,
25 1 32 MM). DKCIIEpUMEHT MPOBOINIIH Ha YKa3aHHBIX TPYOOIPOBOAAX MPH IyJIbCAIIMOHHOM pacXojie.

JlaHHbBI€ SKCIIepUMeHTa
W3 naHHBIX dKCIieprMeHTa ObLTH MOMYyYeHbl MTHOBEHHBIC YHCIICHHBIC 3HAYCHHS KPUTEPHUS YHCIa
PeliHoIb/1Ca ¥ COOTBETCTBYIONIMX 3HAYECHHH KO(Q(UIMEHTa THAPABINYECKOTrO COMPOTUBIICHHUS TPEHHS A.
Ha puc. 3 npencrapneHbl 3HaYeHUs] M3MEHEHHUS JABICHUS MPH KBa3HCTAIIMOHAPHOM PEXKHME
paboThI ceTH, Ha DKCIIEPUMEHTATBHON ycTaHoBKe i [y 15 mwm.
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Puc. 3. I'paduk usmenenus nasjieHus B Tpyoonposoje Ay 15
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Ha puc. 4 npusenen rpaduk 3aBUCHMOCTH K03()(DUIIMEHTOB THAPABINIECKOT'O COMPOTHUBICHUS
TPEHUS OT MTHOBEHHBIX 3HAYeHHWH KpuTepus Re g KBa3uCTallMOHAPHOTO peKHUMa pPabOTHI
Tpybonposona [y 15 mm.
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Puc. 4. I'paduk n3MeHeHHs1 3HAUSHUH A IPU CTAIIMOHAPHOM M KBA3UCTAI[HOHAPHOM PEKUME

W3 monydeHHBIX DKCIIEPUMEHTAIBHBIX JAHHBIX BHIHO, YTO IMPH IYyJIbCAIIMOHHOM JBHKEHHU
KHIKOCTH HEOOXOAUMBI OOJbIINE 3aTPaThl SHEPIHH, YEM IPH OOBIYHOM CTALMOHAPHOM PEKUME
nerokerns xuakocTr (100<Re<10000).

BriBoabI
[Tonmy4yeHHbIe SKCTIEPUMEHTANIbHBIC JaHHBIC TIOKA3aJId, YTO B HECTAI[MOHAPHOM pekume oT 1 1o
5 I't TpeOyrOTCS JOMOMHUTEIBHBIC 3aTPAThl SHEPTUHU Ha IIPEOI0JICHUE ITOTEPh HAa TPEHHE.
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