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Abstract

The article discloses the nature of possible formation in the fluid-aggregate culture medium of the fermenter of
concentration zones of energy of space and vibrational motion of mass in the form of the cylindrical caustic, gen-
erated by sound vibrations of a case under the influence of the external ultrasonic radiation, and the formation
of the high-intensity heat-mass exchange of the working medium along with with the global elimination of passive

areas and deadzones.

Under the assumption of a significant wave size of the fermenter, applying the methods of ray acoustics we have
outlined the caustic surfaces. We have pointed out the possibility of the formation of less represented radial bands
of active energy of the medium as a result of the spectra interference.

The results could be used in biotechnology to improve the performance of industrial production of biologically

active media and vaccines.

We have outlined a real possibility of using the phenomenon of the wave coincidence to smooth the temperature

gradient over the entire volume of the fermenter.
Key words: caustic zone, spatial resonance
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1. Beryn

CTpiJIOBOI CUCTEMH, 1O IMTPUBOJAUTD 10 SMEHIIEHHA BTOMJIIO-

ITix yac poOOTH CTPINIOBUX CAMOXIIHUX KPaHiB BUHUKA-
I0TD IIOB3/I0B)KHI KOJIMBAHHS B METAJIOKOHCTPYKIIIl i KaHaTax

BaJIbHOI MIiT[HOCTI i IOTipITyEe YMOBY HOPMaJIbHOI €KCITTyaTa-
i kpana. Haii6inpmmx 3Hadenb KoedillieHT AuHaMig9HOCTI
HaOyBae Npu migioMi BAHTaKY 3 JKOPCTKOI OCHOBH.




2. AHauni3 JiTepaTypHUX JZKEPE | HOCTaHOBKA NpoGieMu

[Tpo6iieMi 3MEHIIEHHSA KOJTMBAaHb METAJOKOHCTPYKIL I
BAHTAKOIIANOMHIX MAIlUH [IPUCBAYEHO Oarato pobir. B
poboti H.A. Jlo6osa [1] npomoOHyETHCS BUKOPUCTOBY Ba-
Tu geMndep B cucteMi migBicku BaHTaxky, B pobori B.D.
Cewmenioka [2] roBopuTbhcs mpo edeKTUBHICTh BCTAHOB-
JIEHHs TigpaBiidyHoro aemiiepa B MeTAJOKOHCTPYKILIIO
KO3JIOBOTO KpaHa. 3 OrJIsi/ly BUHO, [0 TPoOIeMi raciHHst
KOJIMBaHb CTPIJIOBUX CAMOXIJIHUX KPaHiB MPUCBAYECHO 3a-
MaJIo yBaru a JIOCJIPKeHHS 1HO/II HOCSATD CylepedTnBUi
xapakrep.

3. Mera i 3azaui JOCTIIPKEHHS

3HalTH 3aKOHOMIPHOCTi SKi BIIJIMBAIOTH HA TPOIEC
racinng KoJuBaHb i/ yac mijitomy BanTaxxy. Teopetuuno
oOrpyHTYBATH MicIle BCTAHOBJEHHS femiidepa B CTPijo-
Bill cucTeMi caMOXi/JTHUX KPaHiB.

4. MaTteMaTH4YHA MO/I€JIb

Jlist roc/iIPKeHHsT IUHAMIYHUX [poIeciB Oyia pos-
pobJieHa TpUMacoBa eKBiBajJeHTHa cXeMa, sKa J03BOJIsIE
BPaXoByBaTH OCOOJMBOCTI KOHCTPYKIII MiZABICKM BaH-
TaKy i CTPiJi¥, BIJIUB IUCUTIATUBHUX CUJI i KoedinieHTa
neMIiyBaHHS TAaCUTEJIST KOJTUBAHb, Ta 3BeJIeHY CUJY JIBU-
ryHa (puc. 1).
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Puc. 1. EkBiBaneHTHa cxema CTpi/loBOi CUCTEMU CaMOXifHOIro
KpaHa

ExBiBasleHTHA cXeMa CKJIAJAETHCSA 3 TAKUX €JICMCHTIB:
my, Me, M, — 3BeJeHi Macy BiZITOBIAHO 06EPTOBUX YACTUH
TTPUBO/IY MEXaHI13MYy ITiIHIMAaHHS, CTPIJIH, BAHTAXKY, KT; Cy —
KOe@iIi€HT )KOPCTKOCTI METATOKOHCTPYKILil CTPin Kpa-
Ha, H/M; ¢y - KoedillieHT JKOPCTKOCTI CTPiJOBOI i ABiCKH,
H/™; ¢ — xoedillieHT ;KOpCTKOCTI BAHTA’KHOTO KaHaTa Ha
minguni Big 6apabana mo migBicku BaHTaxy, H/M; Cpy —
koeditieHT KopeTrocTi BanTaxkHoI nmiasicku, H/Mm; kp. —

koedinient pucunaunii crpiau, H-c/M; kpy — koediuient
nucumaiii BanTakHux kanartis, H-c/M; Y, W, - Koeditri-
eHTu onopy (neMdyBaHHs) racUTeNiB KOJUBAHb y CTPi-
JIOBi¥i cucTeMi i cucTeMi miABickK BanTaxy; Py — 3Besena
cuna auryna, H; yy, Ve, Y — NIJSIXU, TPOIiIEH] Bi ITTOBi1HO
MacaMu My, Mg, My BiJl TOYATKY KOOP/MHAT.

Ilpn cknaganHi MaTeMaTHYHOI MOJEJi PO3TJISTHYTO
rnpoiec mifiiiMaHHSA BAHTAXKY «3 MIJIXBATOM», 10 BKJIIOYAE
TPU eTanu: Hepluiuil - eTan XOJ0CTOro XOAy, KOJIU Maca
00€ePTOBUX YACTUH IIPUBOY My 111/ BIIMBOM 3BE€JIEHOI 10
KaHaTiB cuan ABUTyHa Pyq BUGMpae cymapHuii 3a30p Ax y
KaHaTax i IPUBO/i; APYTUH €Tall - PO3BUTOK HABAHTAKEH-
H{ B KaHATaX [0 3yCUJLJIS B HUX, PIBHOMY Basi BaHTaxy Q,
[PUYOMY Maca my, MPOTSITOM [[PYTroro eTaiy mnepebyBae B
CTaHi CIIOKOIO; TPETill eTar - CHiJIbHUN PyX BCiX MPYKHO
3B’I3aHUX MacC CUCTEMHU.

Ha nepuromy etarni BuGupaeThes 3a30p A, y KaHaTax i
MIPUBO/II, a IMHAMIYHI HaBaHTa’KeHHS B METAJJOKOHCTPYK-
1ii i B KaHaTax Bi/CyTHI.

JlpyTuii eTan pyXy OnUCy€eTbCS PIBHAHHAMU
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3akiHUy€eThCS APYTHH eTanm pyxy NPH HATATYBaHHI
BaHTAKHUX KaHATIB

P, =, (v, =¥ )+ (Kp, +v,): (¥, —3.)=Q.

TperTiii eTanm pyXy omuCy€eThCS PIBHAHHIMMU:
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M déB—PK:s+mB'g=0,

ne Pey=c, (v, —y.—v,)+(kp, +v,)-(y, -y, -y,) — Harary
KaHaTaX Ha TPETbOMY eTalli pyXy.

Cnin 3a3HauyuT, M0 KOeDIilieHT KOPCTKOCTI CTPiau
C. BU3HAYAETHCH SK CYMiCHA JKOPCTKICTh METAJOKOH-
CTPYKIIi{ CTPiJH €y i CTPITIOBOT MiIBICKH Cyy, @ KOEDITIIEHT
JKOPCTKOCTI BAHTAKHOTO TI0JIiCIIACTa Cy BU3HAUAETHCS K
cyMa II0CJIiJIOBHO 3'€IHAHUX JKOPCTKOCTEH BaHTAKHOTO
KaHaTy Ha AiJagHI Big 6apabana 10 MiBICKM BAHTaXKY Cy 1
MiZIBICKM BAHTAXY Cpy.

Pimenns mareMaTnuHoi Mojesti 6ysio 3ailicHeHO MeTO-
JIOM 3aIIPOIIOHOBAHUM B po6oTi [3].

5. OGrpyHTyBaHHS PaliOHAIBHOTO PO3MilleHHs AeMidepa
B CTPLIOBIii cucremi

HacrynHowo 3azadeio 6yjao OOIpYHTYBAaHHSI MicCI[st
BCTAHOBJIEHHS TacuTess KOJHBaHb B CTPIJOBIHM cucre-
Mi kpana. Busnauusmu koedimientn audepentiaapbHuX
piBHSAHD i migctaBuBmK ix B piBHauusa (1, 2), a Takox
MMOYaTKOBI YMOBH JJIsl JIPYTOTO i TPETHOTO €Tamny pyXy



[3] oTpumaHO 3ajiesKHOCTI 3MiHM 3yCHJIb B BaHTAKHUX
KaHaTax i MeTaJOKOHCTPYKILil CTPiJIN B Yaci 7151 TPhOX BU-
NajKiB: migiiMaHHsa BaHTaxKy 6€3 ypaxyBaHHs racuTeis
KoJIMBaHb (pUC. 2); MiAiIMaHHI BaHTAXY 3 ypaxyBaHHAM
racuTesisi KOJIUBAaHb B CUCTEMI IMiABicKu BaHTaxXy (puc. 3)
1 3 ypaxXyBaHHSIM TaCHUTeJIsI B CHCTEMi TiBICKM CTpiIn
(puc. 4). [Ipu pospaxynkax BesnunHa KoedilieHTy omopy
(nemrndyBaHHs) riipaBJIivYHUX racUTENiB Y 3MIHIOBAJIACh
B Meskax 20-60. B pesymbrarti pimenns cuctemu audepen-
miaxpuux pisusiub Ha [IEOM metogom Pynre-Kyttu otpu-
MaHi 3aJIesKHOCTI pu TiginManHi BarnTaxy Baroio 5000 kr
3 )KOPCTKOI OCHOBH, TouaTkoBa mBuaAKicTh 0,16 m/c.
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Puc. 2. 3miHa 3ycunna F B uaci t npu nigiiMaHHi BaHTaxy
Baroto 5 T 3 >opcTKOi OCHOBHW Be3 racuTenis KoNUBaHb:
1 — 3ycunnsa B CTpini; 2 - 3yCUNNA B BaHTaXKHIM niggicui

Puc. 3. 3miHa 3ycunna F B uaci t npu BCTaHOBNEHHI racutens
KOJIMBaHb B MiABICLi BaHTaXy

Abstract
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Puc. 4. 3mina aycunns F B yaci t npu BCTaHOBNEHHI racuTens
KONWBaHb B NiABiCLi CTPinK

6. BucHoBku

3 OTPUMAHUX 3aJEKHOCTEl BU/HO, 1[0 IIPU BCTAHOB-
JIEHH1 TacUTes]d KOJMBAHDb B MiJIBiCIli BAHTAXy CIOCTEPi-
TAETHCS MiABUIIEHHS SIKICHUX MTOKA3HUKIB MEepexXiHOTO
mporecy, a caMe: 3MEHIICHHS Yacy 3aTyXaHHS KOJHUBAaHb
N0 2 CeKYHJ; 3yCUJLJIS B CTPiJi i BaHTa)XHMX KaHaTax
3 85 kH mo 79 xH; koedinienta aunamivanocti 3 1,7 mo
1,58. 3Haunoro BUJIMBY TacUTeNsl KOJUBAHb HA TPUBA-
JIICTHh Yacy pO3TOHY He crmocTepiraeTbesa. OueBUIHO, IO
HAUOIJIBII CYyTTEBO racUTEb KOJUBAHD, BCTAHOBJIEHUN B
MiZBICKY BaHTaXy, BIJINBAE HA YacC 3aTyXaHHsA KOJTUBAHbD.
Takox 3 puc. 4 BUAHO, 110 BCTAHOBJIEHHS TacuTess B
cUCTeMY MiJ[BICKU CTPiJIN He JJa€ 3HAUHOTO BILJIUBY Ha 3a-
TyXaHH4 KOJMBAHb i TOMY € Hee(eKTUBHUM.
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During the operation of boom cranes, the longitudinal dynamic fluctuations appear in metalware and in ropes
of the boom system. This leads to the reduction of fatigue strength and impairs the conditions of the normal oper-
ation of the crane. One of the criteria for assessing the quality indices of the transients is a dynamism coefficient,
which has the greatest values when lifting a load from a stiff foundation. To study the dynamic processes a math-
ematical model was developed. It permitted to take into account the peculiarities of the design of suspension of the
load and boom, the reduced strength of the drive, the effect of dissipative forces and the coefficient of damping
of oscillation absorbers. After the solution of the differential equations we have obtained the dependences of for-
mations of forces in the elements of metalware. Due to these dependencies we have determined that installation of
the damper in the suspension of the load increased significantly the qualitative indices of the transients. Also the
dependences showed that the installation of the damper in the system of the boom suspension had had no signific-
ant effect on the damping of oscillations and had been ineffective

Keywords: dynamic fluctuations, forces, damper, load, boom system



