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B Hacrosimee Bpemsi He TepseT CBOCW aKTyalbHOCTH MPOOJeMa CHIDKEHHSI IIYMHOCTH W
BUOPOAKTUBHOCTHU TUPABIMYECKIX CHCTEM YIPABJICHUS TEXHUUYCCKUMH CPEIICTBAMH.

OgHuM W3 OCHOBHBIX HMCTOYHMKOB IIyMa U BHOpaluy, paclpoCTPAHSIONIMXCA IO
TpyOOIPOBOJAM THIPABIUYECKUX CHUCTEM, HAPSAY C TUAPABIMYCCKUMH MAIlMHAMH W amiapaTaMi,
SBIISICTCS.  PETYJIMpYIOMas. W 3allOpHO-PEryIHpyomas TPyOONpOBOIHAS apMmarypa. XapakTtep Hu
BCJIMYMHA TI0Ka3aTeield I[IyMHOCTH M BHOpAallMM TaKUX YCTPOWCTB HAINPSIMYIK 3aBHCAT OT
KOHCTPYKTHUBHBIX PEIICHHH, Pealn30BaHHBIX HA 3TAIe MPOSKTUPOBAHUS UX MTPOTOYHBIX YaACTCH.

BakHBIM 3TaroM pa3pabOTKU PEryaUpYIOIIEH TPYOOIPOBOJHONW apMaTyphl SIBJISIETCS BBIOOD
TUIIA KOHCTPYKIIMH TPOTOYHON YaCTH, YUUTHIBAIOIIHMIA THIPABINYCCKUE TTApAMETPhI CETH, TPEOYEMYIO
GopMy MpPONMYCKHON XapaKTEPUCTUKH, IMapaMETPOB apMaTyphl, ONPEACISIIOMUX €€ KaK OOBEKT
yIIPaBJICHUS, & TAKXKE IIYMOBBIC XapaKTEPUCTHKH. [1JIs1 ONpeIeIeHUs] ONTUMAIIbHBIX KOHCTPYKTHBHBIX
pelIeHrit U yCIOBHM dKCIUTyaTallud TPYOOIIPOBOJHOM apMaTyphl HAa HAYalIbHOM CTaauu pa3pabOTKH
UCTIONB3YIOTCS. METOJbl aHaIHM3a XapaKTePUCTUK KOHCTPYKIMU C MPUMEHEHHEM MPOTrPaMMHBIX
CPEICTB KOHEYHO-RJIIEMEHTHOTO MOJEIMPOBAHUSA, a TakKe pe3ylbTaThl HAKCHEPUMEHTAIbHBIX
UCCIICIOBAaHUM amnmpoOUPOBAHHBIX KOHCTPYKIIMM M MaKeTOB MPOTOYHBIX YacTei, MOIY4YCHHBIE B
YCIOBUSX CIIEUATH3UPOBAHHBIX U3MEPHUTENBHBIX CTEH/IOB.

B nacToseit pabote uccienoBanack cieayooias TpyoorpoBoHas apMaTypa:

—  perymupyIoLUi KiamaH peryisTopa pacxoja ¢ MPOTOYHOW YacThI0 TUIYH)KEPHOTO THIA
OJIHOCEJIENTHbHOM (KJTarmaH A);

—  perynupylommMid KiamaH peryisTopa pacxoja ¢ MPOTOYHOH YacThIO IUIYH)KEPHOTO THIA
IByXceaenpHol (knanaH b);

—  perymupylolui KJIamaH peryiasTopa pacxoja C MPOTOYHON YaCThIO KJIETKOBOTO THUMA
(xnamnaH B);

—  MakKeT PeryJMpyIoNIero KiarmaHa peryisiropa pacxolia ¢ dKCIEPUMEHTAIBHOW MPOTOYHOM
YacThIO0 KJIETKOBOTO THIIA ¢ MHOTOCTYIEHYATOT'O JPOCCENFHBIM YYaCTKOM M OalmacoM OOJBIIOTo
pacxona (kmamas I').

HccenoBanue aKyCTHISCKUX XapaKTEPHUCTUK MPOTOYHBIX yacTe TA BBITIONHSACTCS B YCIOBUSIX
CTHeHaTM3UPOBaHHOTO cTeHna. CTEHJ CONEpPKUT B CBOEM COCTaBE HACOCHYIO YCTaHOBKY,
VIIPaBIISIONIYI0 apMaTypy, CpeACTBa IIyMO- W BHOpOTAIICHUS, CHCTEMY AaBTOMATH3HPOBAHHOTO
ympaBieHus, cpenctsa usMepenus [1]. Haubonbiiee BHUMaHWe MPH UCHBITAHUK cOBpeMeHHOUW TA
yIeSeTCs MIyMy, PaclpoCTPaHSIONIEMYCS 1O KUIKOCTHOMY TPaKTy. DTO CBSI3aHO CO CIIOXKHOCTBIO
JIOKAJIM3aIUK €T0 B UCTOYHUKE U OTCYTCTBHEM HAJEKHBIX KOHCTPYKTUBHBIX PEIICHUN, TTO3BOJISIOIIUX
CHU3UTH YPOBEHH ITymMa B pabouem oprane TA.
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KOHCTpYKIIMM TPOTOYHBIX YaCTH PACCMATPUBAEMBIX PETYIHUPYIOMIUX OPTraHOB CYIIECTBEHHO
OTIIMYAIOTCS M TIPU HUX Pa3padOTKE COOTBETCTBHE MPEABSBIIEMBIM HOpPMaM JOCTUTANOCh Ha
OTIpPEICIICHHBIX PEKUMaxX pabOThl, XapaKTEPU3YIOIIUXCS COOTBETCTBYIOIIMMU UM TepenagaMu
JABJICHUS W PACXOJIOM KHJIKOCTH, 3a4acTyl0 3HAYUTEIHHO OTIUYAIOIIMMHUCS OT KOHCTPYKIUU K
KOHCTPYKIIMU. B CBSI3W ¢ 3THM, TpH aHanW3e B KA4eCTBE BEIMYMHBI, XapaKTCPUIYIOMICH PEKUM
paboter TA wucnomp3oBanach paccenBaeMas B IMPOTOYHOH YacTH MOIIHOCTh, OMpenesieMas Kak
NPOW3BEICHNE 3HAUCHUH TMepernana JJaBlieHUs, cpabaThIBAIOIIETOCs Ha MPOTOYHOM dYacTH W
o0BeMHOr0 pacxona paboueit cpenbl. [lJis cCpaBHEHHsI CBOMCTB pacCMaTpUBaeMbIX THIOB TA ObLIH
BBIOPAHBI JIBE BEJIUUMHBI paccerBaeMoit MoHocTH — 1,5 kBT 1 5,5 kBT (puc. 1, 2).
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Puc. 1. OtHOCUTENBbHBIE YpOBHM IyMa ipu W=1,5 kBT:
1 — xnanan A; 2 — knanas b; 3 — knanan B; 4 — knanan I'; 5 — coOcTBeHHas XapakTepUCTUKA CTeH 1A (TToMexa)
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Puc. 2. OtHOCUTenbHBIE ypOBHHU 1IyMa ipu W=5,5 kBT:
1 — xnaman A; 2 — knanaH b; 3 — knanan B; 4 — ximanan I'; 5 — coOcTBeHHas XapakTepHUCTHKA CTeHIa (TToMexa)
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Kak BUOHO W3 TPEACTABIEHHBIX CIEKTPOTPAMM OTHOCHUTEIBHBIX YPOBHEM IIYMHOCTH
KUJKOCTHOTO TPaKTa Ha U3MEPUTEIILHOM ydacTke s MoiuHocty 1,5 kBT (puc. 1) u 5,5 kBT (puc. 2),
IPUBEAEHHBIX K LIEJIEBBIM 3HAYEHMSIM, MO)KHO KOHCTaTUPOBATH CJIEIYIOIIHNE IPOMEKYTOUHBIE UTOTH:

1. YpoBHM IIyMa >KHJIKOCTHOIO TpakTa CTEHJA C JOCTaTOYHBIM 3alacOM OTHOCHUTEIbHO
[EJICBBIX TIOKa3aTesiell IO3BOJIAIOT MPOBOJUTH JOCTOBEPHBIE HCHBITaHWS o00pa3noB TA Ha
paccMaTpuBaeMbIX pexumMax [2].

2. Ha pexxume W=1,5 kBt HabmogaroTcst XapakTepHble OCOOCHHOCTH POTOYHBIX yacTeil TA:

— B CIEKTpe IIyMa IUIYHXXEpPHBIX NPOTOYHBIX yacTed B auanazoHe ot 50 go 500 I'm
IPUCYTCTBYET aKyCTHUYECKHM AaKTHUBHAs 30HA, 3a KOTOPOM CleAyeT pe3KuH chaJ ypoBHEW B
BBICOKOYACTOTHOM Juana3zoHe cnekrpa a0 10 kl';

— KJIallaHbl C IPOTOYHBIMU YaCTSAMHU KJIETKOBOI'O TUIA XapaKTEPU3YIOTCSI MEHBIIMMH YPOBHIMU
nrymMa B IIMPOKOM Juana3zoHe cnekrpa a0 500 I'i ¥ pacTylluMu ypOBHSIMH B BBICOKOYACTOTHOM
Jana3oHe.

3. C poctoM paccenBaeMOll THIPABINYECKON MOIIHOCTH Ha MPOTOYHBIX YACTIX UCCIETYEMBIX
KJIallaHOB B CiIy4ae IUTYHXXEPHBIX KOHCTPYKIHMH HaOII0JaeTcss pe3KWid pPOCT YpPOBHA MIyMa,
pPacIpOCTPaHSIOIErOCs IO KUAKOCTHOMY TpPaKTy BO BCEM KOHTPOJIMPYEMOM JIHMaNa3oHE C
COXpaHEHHEM CIAJAIOIIEr0 XapaKkTepa KpUBOW B 30HE BBICOKUX YaCTOT.

4. CpaBHeHHE ABYX MPOTOYHBIX YAaCTEH KJIETKOBOTO TUIIA [TOKA3bIBAET MPEUMYIIECTBO MOAX0AA
MHOT'OCTYIIEHYaTOr0 JIPOCCEIMPOBAaHUS IOTOKAa pabouell >KUIKOCTH C TOYKH 3PEHHUS LIYMHOCTH
TA [3].
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At present, the problem of reducing the noise and vibration activity of hydraulic control systems
for technical equipment does not lose its relevance.
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One of the main sources of noise and vibration propagating through the pipelines of hydraulic
systems, along with hydraulic machines and devices, is control and shut-off and control pipeline
valves. The nature and magnitude of the noise and vibration indicators of such devices directly depend
on the design solutions implemented at the design stage of their flow parts.

An important stage in the development of control pipeline valves is the choice of the type of
design of the flow path, taking into account the hydraulic parameters of the network, the required form
of the throughput characteristic, the valve parameters that determine it as a control object, as well as
noise characteristics. For these purposes, at the initial stage of development, methods for analyzing
design characteristics using finite element modeling software tools are used, as well as the results of
experimental studies of proven designs and layouts of flow parts, obtained in the conditions of
specialized measuring stands.

The article considers the implementation of designs of known samples of various types of flow
parts of control pipeline valves in terms of their noise level in various operating modes. The hydraulic
and acoustic characteristics of such flow parts have been studied.

The range of tasks that need to be solved in the development of advanced flow parts with
increased requirements for low noise has been determined. Technical solutions have been formulated
to achieve a reduction in noise and vibration levels per unit of dissipated hydraulic power using
accumulated experience and the latest technical solutions. The advantages and disadvantages of
various designs are determined in terms of operational and functional characteristics. The main
principles for the choice of design solutions are formulated, taking into account the noise and
vibration characteristics to be laid, confirmed by the calculated data and the results of experimental
studies of the flow parts. Directions for additional research are outlined.



