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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 30.17

Tema gucepranii:
1. UncesbHa HETifpOCTaTUYHA MOZEJb riIpoAHaMIKU cTPaTU(iKOBAaHUX BOJONM CKIIaIHOI (popMu

2. A numerical non-hydrostatic model for hydrodynamic simulations in stratified water bodies of complex shape

Pedepar:

1. TTo6y10BaHO KOMILJIEKCHY MOJI€JIb /IJIS1 YMCEJIbHOTO PO3PAaXyHKY rilpOTEPMOAVHAMIUHYX I10JIiB y BOZOMMAX 3
BiJIbHOIO [TIOBEPXHEIO, sIKA BPaXOBY€ OCHOBHI ITpoujecu Ta ¢GakTopH, crnenudivyHi s npubepesKkHrux akBaTopiil MOpiB,
03€ep Ta pivoK. PO3p0o06sIeHO METO, YNCEIBHOTO iHTETPYBaHHS OCEPEIHEHUX 3a PeifiHobicoM piBHSIHB Has'e-CTokca
B OJIMHAPHIN Ta MOABINHIN CirMa-CUCTEMaX KOOPAUHAT, AKUN J03BOJISE IPOBENEHHS PO3PAXyHKIB SK 3 BpaXyBaHHAM
IIOBHOTO TUCKY, TaK i y TijpocTaTuyHOMY HabJMKeHHI. Y X0[li 3aCTOCyBaHHS 1iiel Mozieti BUSIBJIEHO 3HAaYHUI BILJIUB
IIOPCTKOCTi JHA Ha TpaHCcOpMallilo IOBEPXHEBUX XBUJIb HAJ, MiJBOAHUM YCTYIIOM; I10Ka3aHO BIJIUB OCAIKEHHS
TBEPJMX YACTOK CYCIIE€H3ii B IpaBiTaAlliTHMX TEYisIX HA 3arajibHi XapakKTePUCTUKU LIMX T€4ill; BCTAHOBJIEHO BAXKJIMBY
poJib B eKocucTeMi JIHImpo-By3bKOro JIMMaHy HasiBHOCTI BY3bKOTO, ajl€ BiJHOCHO IJIM60KOT0 CyIHOIIJIABHOTO
KaHaiy.

2. A complex model for the numerical simulation of hydrodynamic and thermodynamic fields in water bodies with
free surface has been developed. The model takes into consideration the basic factors and processes, which are
specific for coastal waters of seas, lakes and rivers. A method for the numerical integration of RANS equations in



single and double-sigma coordinate systems, which allows for carrying out simulations either taking into account
the full pressure or using the hydrostatic pressure approximation, has been elaborated. In a result of the
application of this model, it was found that the bed roughness has a significant impact on the transformation of
waves over a submerged obstacle; it was shown that the settling of solid particles in gravity flows affects overall
characteristics of such flows; it was revealed that the presence of a narrow but relatively deep navigational channel
in the Dnepr-Boog estuary plays an important role in its ecosystem.
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