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HNUCITOJTHEHUA TUAPOCUCTEM

@. A. Kopcyn, k. m. H.
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auopopacnpedenumens, cuopasiudeckutl yoap (I'V)

IIpodaema. Cucrema KOHAMIUOHWpOBaHHA pyaHWYHOTO Bo3myxa (CKPB) rimyOokux mraxT
Jonbacca wmMeeT aBa KOHTYpa: BBICOKOTO [aBIEHHS — BEPTUKAIBHBIA W HHU3KOTO JaBICHUS —
ropu3oHTaJbHBIA. [Ipy mepemade Xxomoma Ha TIyOOKHH TOPU3OHT PEKYNEPAaTUBHBIM MYTEM MpU
MIOMOIIM TeII000MeHHHKa Bhicokoro aaeienus (TBJl) Bo3nukaroT Oosblive moTepu xojiozaa. llpu
samene TBJl ©Ha tumpopactpenenmurens (I'P) 3Tm morepm ycTpaHSIOTCS, HO BO3HHUKAIOT
runpasnrueckue yaapsl (I'Y) B I'P.

Jnst 3TOro HyKHO TpPOBECTH HcciefoBaHUs [Y Ha SIEKTPUYECKOW MOAETH IPH TMOMOIIH
MonenupoBaHus. lcciaemoBaHWs TPOBOMWINCH pasHBIMHA criocobamu. B 3Toit crathe OyayT
pPaccMOTpPEHBI HCCIEOBAHUS THIPABINYECKHX YIAapOB B 3aBUCHMOCTH OT CIIOCO0A WCIIOJHEHUS
TUAPABIIMYCCKUX CUCTCM.

AHaau3 nyoaukanuii. ['mapaBnuyeckuMu yapaM B BEPTHKAIBHBIX TPYOOIPOBOAaX HUKTO HE
saanmarncs. Jl. K. Cvupuos u JI. b. 3y0oB 3aHMManuch rufpaBIudeckuM yaapoM B OCTaHKHHCKON
OamHe T. MockBbel. Ho OHM ocTaHaBIMBalli HAcOC, a 3/eCh OMMCHIBalOTCs ['Y mpu mepeKpbITHH
nmoToka. [Ipu ocTaHOBKe Hacoca mepBast aMIUIUTYa UAET BHU3 (pa3pspKeHUE, TTOHKEHNE JaBJICHIS ), a
TIPH TIEPEKPHITHH MMOTOKA KJIATAaHOM ITepBasi aMILTUTYa — MOBBIIIICHHNE JaBICHUS U TIepBasi TapMOHHUKA
HIET BBEPX.

ean. M3yyeHue ruipaBIuieckux yaapoB B CUCTEME KOHAULMOHUPOBAHUSA PYJHUYHOIO BO3AYyXa
MpH TEPEeKIIOYCHUH IOTOKOB JKHIKOCTH B THApPOpAacHpereNuTelle B 3aBUCHMOCTH OT CIIoco0a
WCTIONIb30BaHUS THAPOCHUCTEM.

OcHoBHoIi MaTepuaJ. PaccMOTpeHbI ciieyIoye BapuanThl UCIIOIHEHHS TPyOOIIpoBoaa:

1. Tlo cnocoOy 3amuThl Hacoca:

a) HacoC 3aIIuIIeH aeMiidepom;
0) HacocC 3aUIIeH 0OPaTHEIM KJIallaHOM.
2. Tlo ¢hopme TpyOonpoBOIA:
a) TpyOOIPOBO HECUMMETPUIECH OTHOCHTEIIHHO 33 BIKK,
0) TpyOOIIPOBOI CAMMETPHUYEH OTHOCUTEHHO 3a/IBIIKKH;
3. Tlo ucronb30BaHUIO KHHETHUECKON SHEPTHH KUJKOCTH MPU TIEPEKPHITUH TPYOOTIpOBOIa:
a) SHEPTUs XKUJKOCTHA PACCEUBAETCS B TPYOOIIPOBOJIE;

0) oSHeprusa  OKHJIKOCTH  YaCTUYHO  TIOTJIONIA€TCS  TOJKIIOYEHHON  TapasuieldbHO
THIPOpacTIpeICTUTENI0 TO0JIE3HON HArpy3Koi, BeJMYMHAa KOTOPOHM corjacoBaHa C IapaMeTpamu
TpybomnpoBoja.

Jis 5TUX BapmaHTOB Ha PHCYHKe | TpeacTaBlIeHBl OCHMILIOTPAMMEI HANPSHKEHUS B THE3[E
BO3MYILIEHUsI TiepexonHoro mporecca ['H-8, cooTBeTcTByromeM ceueHHIO TPyOONpOBOAa Tepen
3a1BWKKOM. M3 HHX ciefyer, 4TO HaJIW4YuE COIVIACOBAHHOM HAarpy3KH IIO3BOJSIET YMEHBUIUTh
aMIUTATY Ty TIePBO BOJHBI AaBiieHus B 1,4 paza. [Ipu 3ToM MakcHManbHBIH OPOCOK JaBJIEHUS KaK JIIs
CUMMETPUYHOTO, TaK H JUISI HECHMMETPUIHOTO TPyOOIpoBOIa IpH Jr0O00M crioco0e 3aluThl Hacoca
coctaBisieT okoio 2,0 Mlla (n* = 200 M). DTO OTHOCHUTEIBHO OOJBINAsl BEIMYHWHA. DTOT BapHUaHT
COOTBETCTBYET HECUMMETPUYHOMY (OTHOCHTENIBHO TOYKHM BO3MYILIECHUs) TPYOONpPOBOAY; HACOC

3alUIIEH AeMITpEepoM % =1.
H

[TosTOMy BO3HHMKAaIa MBICTH BBIOJIHUTH YIPABISIONIMA OpraH TaK, YTOOBI OH HE IPOITyCKasl
MTOCTOSTHHYIO COCTABJISIONTYIO TOKA, HO TIPOITyCKaJ MEpEMEHHYIO (B HATYpe — HE MPOITYCKaJl )KUIKOCTD,
HO TMpoITycKan ObI BOJIHY HaBJCHHS, TO €CTh Tacwi Obl KoieOanus). Ha momenn 3To MOXKHO
peasim3oBaTh C I[OMOMIBIO KOHIEHCATOpa JOCTaTOYHO OONBIIOW €MKOCTH, MapaieIbHOTO
JMEKTPOHHOMY Kiiody. B  Hatype — ¢ momomipio aemrdepa, TapaielbHOTO —3a/IBHXKKE,
MPUHIUITHAIIbHAS CXeMa KOTOPOTO TOJTHOCTHIO aHAJIOTHYHA cCXeMe JieMIiepa, apaieIbHOTO Hacocy.

OToT BapuaHT ObUT IpoBeeH Ha Mojenu. OCIHUUIOTpaMMbl HATIPSHKEHUS B THE3/1aX BO3MYIIEHUS
nepexoaubix npoueccos ['H-8 u 'H-9 npencrasiensl Ha pucyHke 3. M3 HUX BUAHO, 4TO KOJICOAHUS
HaMpsHKEHUsl B 3TUX CEYEHUAX MOJHOCTBbIO YCTPAHEHbI, IPUYEM Takas K€ KapTHHA COXPaHSETCs BO



BCeX THE3AX MOJEIIH.
OTOT BapuaHT COOTBETCTBYET CHMMETPHUYHOMY (OTHOCHUTEIIBHO TOYKH BO3MYIICHHS)

.. T,
TpyOOIPOBOLY; HACOC 3ALMIIEH IeMII(epOM = 1.

H

Jlyis HATypBl U3 3TOTO CIEAYET, YTO MpU PadOTe THIAPOPACIPEICIUTENS C NapalieIbHBIM eMy
nemiidepoM JaBiIeHHe BJOIb BCETO TPYOOIPOBOA EPEXOIUT OT OJHOTO YCTAHOBHBIIETOCS 3HAYCHUS
K IpYyromy IuiaBHo, 6e3 maneiiniero 6pocka (h* = 0). IIpu 3ToM He TpeOyeTcs KaKOW-TO CHeHHATbHOM
3alIUTBl HAcoCa, YHPOINASTCS KOHCTPYKIHUS Y3JIOB, 3allUIIAOIINX €ro OT CIYYalHBIX OpOCKOB
JIABJICHUSI, MCKIFOYAETCS BO3MOXKHOCTh KAaBHTAIIMW; DHEPIUs yaapa MepeXOJUT B MOTCHIUAIBHYIO
SHEPTHUIO Je(POPMUPOBAHHBIX MATEPUANIOB JeMI(epa U, Mo KpaliHel Mepe, YaCTHIHO BO3BPAIIACTCS B
CUCTEMY TPH OTKPBITUHU 3aIBHIKKH.

Bosnukaer Borpoc o rabapuTax Takoro aemmndepa u ero peain3yeMOoCTH.

Pacder u pa3paboTKka ero KOHCTPYKIMH MPEJCTABISIOT COOON CaMOCTOSITEIBHOE UCCIIeIOBaHUE.
Ho o1ieHUTh OpUEHTHPOBOYHO €T0 MapaMeTPhbl MOXKHO U3 CICIYIOIIUX COOOPaXKCHU.

Jemndep npencrarisier co00H HEKOTOPBIA TPYOOIIPOBOJ JJIUHOW , CCUYCHHEM Sy, B KOTOPOM
CKOPOCTb PAaCIpOCTPAHEHUS BO3IMYLICHMH &y, ONPEAEIACTCS MAaTEpHaNoM, H3 KOTOPOro OH
W3TOTOBJICH, 3AMOJIHSIONICH ero JKUAKOCThIO W PAaCTBOPEHHBIM B Hel razoM. Ero MoKHO ObuL1o OBI
MOJeNnupoBaTh He KoHaeHcaTtopoM C2, a mapajulenbHOW KIIOYYy BETKOW C pachpeaeleHHBIMU
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N3 KOHCTPYKTHBHBIX COOOpPaKCHUN MOXHO MPHUHSATH, YTO Sy, PaBHA YYETBEPCHHOH ILIOIAIN
CEYCHHUS OCHOBHOTO TPyOOIIPOBOIA.

B omeiTe, ociuiorpaMmma KOTOPOTO MPENCTaBIeHa HA PUCYHKE 3, eMKocTh C2 = 10° @. Onnaxo
U3 DHEPreTHYECKUX COOOpaKCHUW 3Ta €MKOCTh JOJDKHA OBbITh MEHBIINE TaKOW, YTOOBI MOTJIOTHTH
SHEPTHIO, 3aHECCHHYIO B KaTYIIKaX WHAYKTHMBHOCTA MOJETH (M JaK€ MEHBIIE, €CIU JIOIyCTUMBI
HEKOTOphle KoJjeOaHusi HampspkeHus). [I0CKONbKy TpHM pa3MBIKaHWUHM KIFOYa OHA 3apspKaercs [0
MMOTEHIIMAJIa UCTOYHHKA ITUTAHUS MOJCIIH, TO:

Ny L1 i3 54 % 80 x 1075(0.2)3
(2 g-—22W " Mo _ _ = 0.276 x 1075
Unt, 25* (6)

[punumas a,.,,, = 200 m/c, moacTaBiss 3HAYCHUS BCEX IapaMeTpoB B opmyiy (6), HOaydum

{3emn= 150 — 160 M, YTO, KOHEYHO, HEIPHUEMIIEMO.

Onnako u3 popmyssl H. E. XKykosckoro [1]
c = 1425
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HE CIIeAyeT KaKuX-TH00 OrpaHMYCHUH Ha BETUYUHY 8¢y, ¥ TIPH COOTBETCTBYIOIIUX MaTepUaliax

MOJKHO TMOJIYYUTh 8y, = 15 M/, TIpu 3TOM frem =1
BapuaHT puCcyHOKa 5 COOTBETCTBYET CHMMETPUYHOMY (OTHOCHUTEIHHO TOYKH BO3MYIICHHS)

T
TpyOOTIPOBOY; HACOC 3aIIHUINECH 0OPATHRIM KJIAITAHOM T—3 =1;

H

BapuanT prcyHOKa 6 COOTBETCTBYET HAIMYMIO HMIIM OTCYTCTBHIO Jemidepa MapauieilbHO
3a/IBHXKKE.



[IpuBecHHBIC OIIEHKH MOKA3BIBAIOT, YTO MOCICIHIN BAPUAHT TallICHUs KOoJeOaHUH TaBICHUS MPH
pabote ruppopacpeieTUTeNs 3aCTy>)KUBACT BHUMAaHUSL.

CpaBHeHHE TapaMeTpOB TEPEXOAHOTO mpoiecca (rumpoynapa) B TH8 (mepen 3anBukkoit) st
pa3HBIX BAPUAHTOB UCIIOTHEHUS MOJIeH (TPyOOIpOBO/Ia) IMOKa3aH Ha pUcyHKax 1 — 6.

a
20B(70,8 m)

-

Puc. 1.Ocyunnoepamma nepexooHozo npoyecca HeCuMmempuyHou mooenu. McmouHux numanus
3auuén Konoencamopom, 1 — 6e3 coenaco8annol HazpysKu.

I R R A A L
o T e .

-
20B(70,8m)
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Puc. 2. Ocyunnoepamma nepexoonozo npoyecca cummempuyrol mooeau. Icmounux numanus
3auuUeH KOHOEHCAMOPOM; 2 — C CO2NACOBAHHOU HA2PY3KOU

.

50 Mkc(9.3 ¢)
l"

Puc. 3. Ocyunnoepamma nepexoonwix npoyeccos cummempuurou mooenu. Mcmounux
RUMAHUS 3auUuleH KOHOeHCamopom, 3 — 6e3 coenaco8anHOU Haspy3Ku



Puc. 4. Ocyunnoepamma nepexooHsvix npoyeccos cumMmempudHol mooenu. Mcmoynux
NUMAHUS 3auunjer KoHoeHcamopom; 4 — ¢ coenacosanHoll Hazpy3Kou

. . .
escsstsedressseens

1 20B(70,7 M)

SEL IR DAL A

50 mxc (9,3 ¢)
< 2

Puc. 5. Ocyunnoepamma nepexoonoeo npoyecca ¢ I'H8 cummempuunoi mooenu. Mcmounux
numanus 3auuer Ouooom R.,., = 2000 Om

a)

6)

rH8 20032297 THY

Puc. 6 Ocyunnoepammor nepexoonozo npoyecca 6 I'HS u I'H9 modenu: a — npu omcymemesuu
demngupyroweii evxocmu: 6 — ¢ demnpupyoweti emxocmvio C3 = 10°®,
NOOKTIOUEHHOU RAPATIETLHO KIOYY

BouiBoabl. 1. Ilpumenenne R, UISI HECUMMETPHUYHON MOJENTH MPUBOJHUT B MPSIMON BETBU K
YMEHBIICHUIO aMIIUTY bl HAPSDKEHUS IepBOi TapMOHMKH Ha 42 % B mepBbId nonynepuoa, Ha 57 %



BO BTOPOW IMOJIYIIEPHOI, MOCICIYIONTNEe TAPMOHUKH OCIIa0NISIOTCs eme Oonpire. B oOpaTHO# BETBH
9TO yMeHbiieHue coctapiseT 31 u 49 % coorBercTBeHHO (KpuBbie 1, 2 puc. 1; 2).

2. Ilpumenenue R, 08 CHMMETPHUYHOW MOJCITH TPHUBOJUT K YMCHBIICHUIO aMIUIUTYIbI
HanpsDKEHUS TiepBod rapMoHukH Ha 41 % B mepBbIii osrynepuo, Ha 81 % Bo BTOpOU MOJIyHeproT B
npsiMoii BeTBH. B oOparHoii BeTBHM 3TO ymeHbuieHne coctaBisieT 40 % u 77 % COOTBETCTBEHHO
(xpuBsbie 3, 4, 5 Ha puc. 3; 4; 5)

3. Bpems mepexoiHOTO mpoiiecca B HECUMMETPUYHON MOJISNU TTPH HAU4uu R, YMCHbBIIIAETCS B
2,6 pasa.

4. BpeMmst OCHOBHOTO TIEPEXOIHOTO TIpoIlecca B CHMMETPHUIHOM MOIETTH YMEHbIaeTcs B 6,8 pasa.

Takum oOpa3zoM, 1m0 00OMM OTHM MapamMeTpaM CHMMETpUYHAs MOJeNb fABJsieTcs OoJjee
MPEMOYTUTEIILHOW. Y IOBICTBOPUTEIBHBIM SBJISCTCI OOBSICHEHUE, UYTO B MOJICNIM IIOJIy4aeTCs
Oerymiasi BOJHA, MEPEHOCSINAs YHEPTHI0, 3aHECEHHYIO B BETBAX, B HArpy3ky R.... AHAJIOTHMYHO B
TpybompoBoae obOpasyeTcs Oerymias BoJIHA, HEPEHOCSINAs DHEPTUI0 OCTAHOBICHHOW >KUAKOCTU
MOJIC3HYIO HArpy3Ky. be3 R.,.,lIpH pa3MbIKaHWU 1leNy B MOJCH (KaK U B HATYPHOU TUAPABINYECKON
CUCTEeME) 00Pa3yIOTCs CTOSIHE BOJIHBI, SHEPTHSI KOTOPBIX PACXOAYETCS Ha TPEHHE.

[Ipy npumMeHeHMH TMpenyIaraeMoro THAPOPACIPEAETUTENsI W CHUCTEMBl  pacIpeeeHus
XJIaJOHOCUTEIIA B CUCTEMaX KOHAWIMUOHWUPOBAHUA PYAHHYHOT'O BO3AYyXa HIAXT 3KOHOMUS TCIIJIOTHL
Oynet cocraBnats npumepHo 30 — 40 %.

[Ipu ucronp3oBanny npearaemoro ruapopactpenenurens B CKPB maxt texamaeckuit agpdext
3aKJII0YaeTcs B TOM, YTO THJpaBIWYecKue yAapsl ycrpaHstotcs, cucrema CKPB cranoButes npotie u
Ha/IeKHEe.
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SUMMARY

Problem. Investigations of mine air conditioning systems situated in deep mines of Donbas by
electric model were performed. Hydraulic impact values depending on the hydrosystems completion
method were illustrated in the pictures.

Literature review. No scientific research has been done in the field of hydraulic impacts in
vertical pipelines before. D. K. Smirnov and L. B. Zubov were engaged with the problem of hydraulic
impact in Ostankino television tower, Moscow. However, they had to stop the pump, whereas therein
HI with flow overlapping is described. In case the pump is stopped, the first amplitude goes down
(discharging, pressure reduction), whereas in case the flow is lapped with the valve — the first
amplitude — pressure increase takes place and the first harmonic goes up.

Aim. Investigation of HI depending on the hydrosystem completion method and in the vertical
pipeline.

The following variants of the pipeline have been considered:

1. According to the type of pump protection:

a) The pump is protected with the damper;

b) The pump is protected with a return valve.

2. According to the pipeline design:

a) The pipeline location is asymmetrical comparing to the valve;

b) The pipeline location is asymmetrical comparing to the valve.

3. According to the use of kinetic energy of fluid during pipeline closure:

a) Fluid energy is dissipated in the pipeline;

b) Fluid energy is partially absorbed by the working load acting simultaneously with the
hydraulic distributor. Its value corresponds to the pipeline parameters.

For the mentioned variants, Picture 1 shows strain oscillograms in the perturbation pit of the



transitional process GN.-8, corresponding to the pipeline section prior to the valve. This implies that
the presence of matched load enables to reduce the amplitude of the first pressure wave by 1,4 times.
At the same time, maximum pressure surge for both symmetrical and non-symmetrical pipeline with
any type of pump protection is around 2,0 MPs (n* = 200 m). This value is relatively large. This
variant corresponds to the non-symmetrical pipeline (relative to the perturbation pit); the pump is
protected by the damper z3/ 7, = 1.

That is why there was an idea to perform the control object in such a way that it did not miss a
direct current level but would let the alternating component (in kind it should not let the fluid in but it
would let the pressure wave in, thus quenching oscillations. In the model it can be applied with the
help of large capacity condenser which would be parallel to the electronic key. In kind it is performed
with the help of the damper, parallel to the valve whose principal scheme is fully similar to the damper
scheme that is parallel to the pump.

The present variant was performed with the help of the model. Strain oscillograms in the
perturbation pit of the transitional processes GN-8 and GN-9 are given in picture 3. After their close
examination it can be clearly observed that stain oscillations in these sections are fully eliminated. The
same is true for all pits of the model.

The present variant corresponds to the symmetrical pipeline (relative to the perturbation pit); the
pump is protected with damper; =3/ T, = 1.

Consequently, working with hydraulic distributor with the damper parallel to it the pressure down
the entire pipeline passes from one steady-state value to the other one smoothly, without jumps
(h* = 0). At the same time no special protection of the pump is needed, the design of units that protect
it from accidental pressure jumps can be simpler, the possibility of cavitation is eliminated; impact
energy is transformed into potential energy of deformed damper materials, and can at least partially
return to the system with the opening of the valve.

Conclusion. 1. The application or R, for a non-symmetrical model in a strict branch leads to the
decrease of stress amplitude in the first harmonic component by 42 % during the first one-half period,
by 57% during the second one-half period, further harmonic components are even more decreased. In
the reverse branch such decrease is 31 % and 49 % respectively (curves 1, 2, pic. 1, 2)

2. The application or R, for a symmetrical model leads to the decrease of stress amplitude in the
first harmonic component by 41 % during the first one-half period, by 81 % during the second one-
half period of a strict branch. In the reverse branch such decrease is 40 % and 77 % respectively
(curves 3, 4, 5, pic. 3, 4, 5).

3. The time of transitional process in a non-symmetrical model with the presence of R, is
decreased by 2,6 times.

4. The time of the main transitional period in a symmetrical model is decreased by 6,8 times.
Thus, according to both parameters symmetrical model is a more favorable one. A satisfactory
explanation is that there is a progressive wave, transferring energy brought by branches into R, load.
Similarly, in the pipeline, a progressive wave supplying energy of the halted liquid in the pipeline into
effective load. Without R, during interruption of the circuit in the model (like in full-scale hydraulic
system) stationary waves are initiated whose energy is used for traction.

With the application of the proposed hydraulic distributor and cold bearer distribution system in
the system of mine air conditioning, heat economy will be approximately 30 — 40 %.

With the application of the proposed hydraulic distributor in the system of mine air conditioning,
technical effect lies in the elimination of hydraulic impacts, mine air conditioning system becomes
more simplified and reliable.
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Pe3yabTaThl HMCCIe10BAaHHS HECTALMOHAPHBIX IMPOLECCOB HA JJIEKTPHYECKOW Mojeau B
3aBHCHMOCTH OT crioco0a ucnoyiHeHust rugpocucreM / @. A. Kopcyn // Bicauk Ilpuaninposcbkoi
Aep:kaBHOI akageMii OygiBHuuTBa Ta apxitektypu. — J. : IIrACA, 2014. — Ne 3. — C. 37 — 43. —
puc. 6. — Bidaiorp.: (3 na3B).

[IpencTaBieHs! MCCIEAOBAHNS U PUCYHKH B BUJIE OCHIJIIOIPAMM HCCIIEIOBAHHS THAPABIMYECKIX
yIapoB Ha 3JICKTPHUYECKON MOJICITH B 3aBUCUMOCTH OT CII0c00a UCTIOHEHUS THAPABIMYECKUX CHCTEM.

Kntoueevie cnosa: nepexoonou npoyecc, cuMMempudHas MOOelb, HeCUMMempU4HAs MOOelb,
2uopopacnpeoenumeins, 2UOPABIULECKUll YOap.

Pe3yabTaTu qocaigeHHs1 HeCTAJINX MPOILECiB HA eJIEKTPUYHIH MoJeJIi 3aJ1e’KHO0 BiJ cioco0y
BUKopucTaHHs rigpocuctem / @. O. Kopcyn // Bicnuk Ipuaninposcbkoi nep:kaBHOi akagemii
oyniBuuuTBa Ta apxirexkrypu. — JI. : IIABA, 2014. — C. 37 — 43. — puc. 6. — Bidaiorp.: (3 na3s).

HaBeneno mocmipkeHHS 1 pUCYHKHU y BUTIISAL OCHMIOTPaM JOCIIKSHHS TiJpaBIiYHUAX yIapiB Ha
SJeKTPUYHIN MOJIEN 3aJIe)KHO BiJl CITIOCOOY BUKOHAHHS T1IPABIIIYHIX CHCTEM.

Kniouosi cnoea: nepexionuii npoyec, cumempuyHa Mooeib, HeCUMempuyHd Mooeib, 2iopo-
PO3n00iNIosay, ci0pasiiyHull yoap.

Results of hydraulic impacts investigations using the electrical model depending on the
method of hydro-systems performance / F. A. Korsun // Visnyk of Pridneprovsk State Academy
of Civil Engineering and Architecture. — D. : PSACEA, 2014. — Ne 3.— C. 37 — 43. — pic. 6 —
Bibliogr.: (3 names).

In the article results of the hydraulic impact research using the electrical model depending on the
method of hydro-systems performance and illustrations in the form of oscillograms are presented.

Key words: transitional process, symmetrical model, non-symmetrical model, hydrodistributor,
hydraulic impact.



