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The results of the calculation (Figure 3),
in the form of the diagram during acceleration,
the output to the maximum mode, the blade
breakage and the transition to the autorotation
mode of the rotor dynamic behavior, show a
significant drop in the oscillations amplitude in
the blade breakage, when switching to the auto-
rotation mode.

Proportional to the displacement of the
low-pressure rotor supports (Fig. 3), there is a
change in the rotor design, for example (Fig. 4),

in the critical mode (response) when switching
from the maximum mode to the autorotation
mode. It is with respect to this regime that the
short-term strength and durability of the rotor
structure and its supports should be evaluated.

ts 1o t; 15 to lw t
Crash Zone

Fig. 2. Program of rotation frequency change of low-
pressure rotor during the simulation of the first stage
blade breakage
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Fig. 4. Low-Pressure Rotor Shaft Bending Normal Stresses
(MPa) at the Critical Mode during Deceleration to Autoro-
tation Mode

Fig. 3. Displacement of the Low-Pressure Rotor Sup-
ports due to the Blade Breakage and Deceleration to
Autorotation Mode

The results of the rotor dynamic analysis
during the blade breakage show the effective-
ness of the experimental-theoretical approach in

the study of this issue with the goal of analyzing
the rotor parts strength and durability during its
operation in extraordinary situations.
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MOBBIIIEHUE D®PEKTUBHOCTU T'ACUTEJIEA HYJII)CAIII/Iﬁ JABJIEHUA
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Camapckuil HallMOHAJIbHBIN MCCIIEN0BaTENbCKUI YHUBEepcUTeT uMenu akaaeMuka C.I1. Koponéna

IMPROVEMENT OF EFFICIENCY OF DAMPERS OF PRESSURE PULSATIONS
Golovin A.N. (Samara National Research University, Samara, Russian Federation)

In the report results of researches of dynamic characteristics of acoustic dampers of fluctuations of a liquid are
resulted at the account of longitudinal distribution of parameters. It is shown that it is advisable to use multi-tier device
circuits to improve performance.

Jns nemMndupoBaHus MyIbCAllUil J1aBiie-
HUS B THUAPABINYECKUX CUCTEMAaX MAIWH 4acTO
IIPUMEHSIOT TaCCUBHBIC AKYCTUYECKHE IaCHUTE-

JIKM, CXCMbl KOTOPBIX MHMOCTPOCHBI IO MPUHIUITY
QJICKTPUYICCKUX (pl/IJ'IBTpOB HWXKHUX 4aCTOT.
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@unbTpel HIWKHUX YacTOT 3(PdeKTUBHO
MPOIMYCKAIOT YAaCTOTHBIM CHEKTp KOJICOAHMIA
HIDKE HEKOTOPOM YacTOThl (4acTOTHI cpesa) u
IIOJABJIAIOT YaCTOTHl KOJEOAaHWIl BBIIIE 3TOH
gacToThl. CTENEeHb MOJABICHUS KaXI0H 4acTo-
ThI 3aBUCHUT OT BUAA puibTpa.

B cxeMax MacCHMBHBIX aKyCTHYECKHX Ta-
CUTEIICH HCIIONB3YIOT AKTUBHBIC U PEAKTUBHBIC
AJIeMEHTHI. B KadecTBe peakTHBHBIX DJIEMEHTOB
B YCTPOMCTBaX MPUMEHSIOT OTPE3KU TpyOompo-
BOJIOB 3ay>KEHHOTO CEUYCHHS — HHEPIIMOHHOCTH
U EMKOCTH - OTPE3KH TPYOONPOBOJOB YBEIH-
YEHHOTO BHYTPEHHETO CEUYCHMsI, BBITIOTHSIONINE
PO YyIIPYTrOCTEMN.

ConpoTuBICHHE MYIbCUPYIOIIEMY MOTO-
KY PEaKTHBHBIX JIEMEHTOB 3aBUCHUT OT YaCTOTBI
kojebanuii. KoMOMHAIMSAMEU 3JI€MEHTOB J00U-
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BAIOTCS OCJIA0JCHUS TapMOHUK C HYXHBIMHU
yactotaMu. CTENeHbl0 OClabJIeHUs] TapMOHUK
MOYKHO YIPaBJISATh BBEJACHHEM B KOHCTPYKIHUIO
YCTPOWCTB aKTUBHBIX DIEMEHTOB. B KauecTBe
aKTHBHBIX JJIEMEHTOB NPUMEHSIOT THIpaBIAYC-
CKHE JIPOCCENH C JTMHEHHBIMH WJIN HEJWHEHHBI-
MU Xapakrepuctukamu [1].

Peanu3zanms ruspaBIMuecKux CXeM racu-
TeJel, MOCTPOCHHBIX IO MPUHLIUIY dJIeKTpUYe-
CKMX (HIBTPOB HW)KHUX YacTOT, MOKET OBITh
Pa3HOOOpa3HOM, BKIIIOYAsl KacKaJHbIE M IMapa-
JIeTbHBIE COEAMHEHMs 0a30BBIX OJHO3BEHHBIX
cxeM ycTpoicTB. [IpumMepsl OZHO3BEHHBIX CXEM
YCTPOWCTB, BEIOPaHHBIX B KayecTBE 0a30BBIX, U

HX DJICKTPUYCCKHUEC aHAJIOTHU NPHUBCACHBI HAa PUC.
1.

1 - pacmmpuTensHas MONOCTS;

2— NIPOTOYHBIN KaHA,

3 - runpoapoccenu (aKTHBHBIE COMPOTUBIICHIS)

S Sirp — TIJIOIIAIM TIOTIEPEYHBIX CEUEHUH TOJOCTH M ITPO-
TOYHOT'O KaHaja,

| — nuna racureneit (IpogOIbHBIE pa3MeEpPHI PACIINPH-
TEJBHBIX MOJIOCTEH U MPOTOYHBIX KAHAJIOB PABHEI);

XL - MTHEPIHOHHOE CONPOTHUBIICHNE TPOTOYHOTO KaHAA,

Xcnp — IPHBEJIEHHOE YIPYTOE CONPOTHBIIEHNE PACIIHPHU-
TENBHON MOIOCTH;

Ri— conpoTtuBnenne ruapoapoccenei;

Z i — BOJIHOBBIE CONIPOTHBIICHHS TacUTENeH

Puc.l. HpuHuunuaﬂbele eudpaeﬂuuecme cxembl 6A308bIX OOHO36EHHBIX 2acumeriell U uUx dJleKmpudecKue anaiocu

D¢ (heKTUBHOCTD CIrIQXKUBAHUS ITYJIbCHU-
PYIOIIEr0 TOTOKa >KUIKOCTH aKyCTHUYECKHUMHU
racUTENSIMU 3aBHCUT OT UX XapaKTEPHCTHUK: KO-
s dunuenTa coOCTBEHHOTro 3aTyxanusi - K. u
BOJIHOBBIX compoTtuBieHuit — Zg (I = 1, 2).
OObIYHO Z¢1 — BOJHOBOE COIPOTHBIICHUE TacH-
TN CO CTOPOHBI BXOJAa B YCTPOMCTBO; Zg —
BOJIHOBOE COIPOTHUBIJIEHUE TaCUTENS CO CTOPO-
HBI BBIXOJ1A.

I'paduku COOCTBEHHBIX XapaKTEPHUCTUK
npuBeAEHHBIX Ha puc. 1 cxeM racuresnel B 3a-
BUCHUMOCTH OT X OTHOCHTEIBHOI JUIMHBI MTOKa-

3aHbl Ha puc.2 u puc. 3 [2]: Ha puc.2 — 3aBUCH-
Moctu K; Ha pucC. 3 — 3aBUCUMOCTH BOJTHOBBIX
COMPOTHUBIICHUN Zc;.

Xapakrepuctuku Ko u Zg (i = 1, 2) ne-
pHOJMYCECKUE, TMepHoa 7. BHyTpu wuHTEepBaiia
MEePUOJUYHOCTH TOBEJICHUE 3aBUCUMOCTEN pas-
auyHoe. OnmHAKO Ui TapaHTHPOBAHHOTO TIO-
IaBJIeHUS KoJieOaHUi HeOoO0XOOMMO, 4YTOOBI B
pabodeM nuama3oHe YacTOT y TacUTENs pealu-
30BBIBAJIUCH MAKCUMAJIBbHBINH KOAPPHUIHEHT K 1
aKTHUBHBIC BOJIHOBBIE compoTuBieHus [1,2].
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Kel(o)
Kezo)

Kexw) °
--o ¢ N

KODOOHLFIEHT COBCTBEHHOTO3A TYXAHUS

0 079 157 236 314 393 471 55 628

o 2
OTHO CUTETBHAS JUMHA TACUTEILST

Puc.2. 3asucumocmu kosgppuyuenmoe cobcmeenHo2o
3aMyXanus pasIuiHbIX cxem eacumennetl.
1 — cxema na puc.la, 2 — cxema na puc. 16, 3 — cxema na
puc. 1z

6.2

Zcll(w)
4.4

Zc12(w)
ceece
Zc13(w) 26

08

-1 -q
0 157 3.14 471 6.28

.6.283,

MOJTYJIb BOJIHOBOI'O COIMPOTHBJIEHMS TACUTEJLS

0 [9)
OTHOCHTEJIbHAS JUTHHA T ACUTEJISI

Puc.3. Mooynu 601H06b1X cOnpomueieHutl pasiuiHsbix
cxem eacumeneu:
1 — cxema na puc.la, 2 — cxema na puc. 16, 3 — cxema na
puc. 1z

Y paccMarpuBacMbIX CXEM YCTPOUCTB
ATOMY YCJOBHIO B OOJBIIEH CTENMEHW COOTBET-
CTBYET cxema Ha puc. 10, u3BecTHas Kak racu-
TelNb C AKTUBHBIMHM BOJHOBBIMH COIPOTHUBIIE-
HUSAMH — Tpaduku 2. OCHOBHBIM HEIOCTATKOM
CXEMBI SIBJISIETCS HEOOJNbIINE 10 CPAaBHEHHIO C
APYrUMH TacUTEISIMU 3HAUYEHUs Kod(puImenTa

YJIK 662.612.3

K.. DTOT HEpOCTAaTOK MOXHO YCTPAaHUTh U3Me-
HEHUEM KOHCTPYKIIMH YCTPOWCTBAa—BBITIOTHHUTH
e€ MHOTO3BEHHOU MpU COXpPaHEHHH MPOAOJb-
HBIX U MOTIEPEYHBIX Ta0apUTOB YCTaHOBICHHBIX
B OJIHO3BEHHOM BapHaHTE YCTPOUCTBA.

3aBucumoctu koddpdunmentor K, ans
OJTHO3BEHHOTO M JBYX3BEHHOTO BapHaHTOB yCT-
POICTB MOKa3aHbI Ha puc. 4.

Ki(o)

10
K2(0)

|

KOD®OULIMEHT COBCTBEHHOTI'O 3ATYXAH M

o
OTHOCHTEJIbHA S JIJTMHA T ACUTEJIS1

Puc.4. Biuanue cmpykmypot cacumenis
Ha e20 cOOCMEEHHbIe XaPaAKMePUCUKY

W3 ananu3a rpauKoB cieayeT, YTo MpH
HU3KHX YaCTOTaxX HEOONbIIOE MPEUMYILIECTBO B
BennunHe K. mmeer o/lHO3BEHHas cxema YCT-
poiictBa. Ilpu BBICOKMX yacTOTax 3(p(EeKTHB-
HOCTh JIByX3BEHHOT'O YCTpPOICTBA CTaHOBUTCS
CYIIECTBEHHO BBIIIIE.
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ELECTROSTATIC FIELD INFLUENCE ON THE COMBUSTION RATE OF POLYMERS IN
CHANNEL AT HIGH-ENTHALPY FLOW

Zyrjanov L.A., Pozolotin A.P., Budin A.G., Kargapoltsev V.V (Vjatka State University,
Kirov, Russian Federation)

The paper presents experimental study results of polyethylene (PE100) and polyamide combustion rates in a
hybrid rocket engine (HRE) under the action of an electric field. Oxygen was used as an oxidizing agent. It is shown
that the potential difference between the electrodes increase leads to an increase in the solid component of the fuel

combustion rate.
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