Kondepenuist Moroaux yuenux «IlincrpuradiBebki untanns — 2017»,
23-25 Tpasus 2017 p., JIsBiB

YK 539.595

INFLUENCE OF THE UNIFORM OUTFLOWING ON
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Problem of dynamics of cylindrical reservoir, partially filled by ideal
incompressible liquid, on pendulum suspension under external impulse loading is
investigated within the framework of model of combined motion. The system
reservoir-liquid with a free surface, being initially at rest, is subjected to external
impulse excitation of rectangular profile during the 1% second of motion. We
assume that dimensionless liquid filling depth H (related to the radius R of the
reservoir) changes according to the given law: H =Hg+tAH , where t — time
period, AH — constant outflowing speed. Local effects of the outflowing are

neglected. Mathematical model of the system reservoir-liquid is an assembly of
kinematic (1) and dynamic constraints, initial conditions and equations of motion.
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Equations of motion and dynamic boundary conditions are obtained on the basis
of Hamilton—Ostrogradsky variational principle (2) with the Lagrange function of (3).
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Solution of the problem is built based on the approach [1, 2]. Expansions of
the unknown variables are constructed to satisfy boundary conditions on the rigid
surface identically and condition on the free surface of liquid up to the third order
of smallness. Resolving system of equations is obtained analytically for arbitrary
number of liquid normal modes N. Numerical data is obtained for N=12,

Graphs on fig. 1 illustrate peculiarities of liquid motion on the free surface
and angular motion of reservoir for the cases of outflowing (thin curves) and steady
filling depth of liquid (thick curves). Amplitude of angular motion of reservoir is
growing in time responding to the change of liquid filling depth which is in
accordance with angular momentum conservation law.
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Fig. 1. Amplitude of the first antisymmetric normal mode of liquid (a), amplitude of the
angular motion of reservoir (b).

Analysis of the results of numerical experiments shows that uniform
outflowing of liquid does not lead to significant differences in the dynamics of the
system reservoir-liquid with a free surface under external impulse excitation
compared with the case of constant volume of liquid. In both cases considerable
oscillations on the free surface develop and manifestation of nonlinear effects is
observed.
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BILJIMB PIBHOMIPHOI'O BUTIKAHHSI HA KYTOBHM PYX
PE3EPBYAPY 3 PIIUHOIO ITPU IMITYJIBCHOMY 3BY>KEHHI

Hocniooceno 3adauy npo pyx yuniHOpuunoz20 pezepeyapy 3 pIOUHOIO, WO MAE BINbHY
NOBEPXHIO, Ni0 Oi€10 308HIUHBOSO IMNYILCHO20 HABAHMANCEHHS 3A HAABHOCMI PIBHOMIPHO20
sumikanna. Ilokazano, wo nobydosana mamemamuyna MoOelb MeXAHiYHOi cucmemu
A0eKBAMHO 8I00OPAINCYE OCHOBHI MEXAHIUHI epexkmu [ He cynepeuums 3aKoHam 3bOepe-
Jicennst. Bemanoesneno, wo nasgnicms pigHOMIPHO20 UMIKAHHS PIOUHU He NPpU3800UMb 00
cymmesux GiOMIiHHOCEU 8 Xapakmepi pyxy cucmemu nio 0i€i0 308HIUHLO20 IMNYIbCHOZO
HABAHMAHCEHHS, NOPIBHAHO 3 BUNAOKOM CMAN020 00 €EMY.
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