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GuineaGulf: Filament structure of seashore currents (space view)
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ñPlankton  around  the Gotland  in Baltic Seaò
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Radial structure in drying drop
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Radial structure in drying drop of 

quartz nanoparticles  in vodka  D = 0.63 ʩm
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Smoke from Electric Power plant chimney   in Yushno-Sakhalinsk on  September 19, 2011

ʈʘʩʰʠʨʝʥʥʳʡ ʩʝʤʠʥʘʨ ʩʦʦʙʱʝʩʪʚʘ ʣʘʙʦʨʘʪʦʨʠʠ ʤʝʭʘʥʠʢʠ ʩʧʣʦʰʥʦʡ ʩʨʝʜʳ. ʄʦʩʢʚʘ, ʈɸʅ,7 ʜʝʢʘʙʨʷ 2012 ʛ.



Smoke from Heat  Power plant chimney   in Yushno-Sakhalinsk on  September 19, 2011
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The SeaWiFS image provides a good view of the Sea of Azov.
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Regular horizontal gratingOptic scheme of stands for 

stratified flows studies

Refraction and dispersion of a white light in a stratified liquids
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Diffusion induced flow  on a motionless strip in a fluid at rest

Foucault knife Natural rainbow schlieren method
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Rainbowcolourschlierenimage
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Ʉ.Ȫ.ȽɆɞɋɝɐɎɓ, ȮȵȲɋɛ ȶȦȳ

The  diffusion induced flow on motionless cylindrical tube inside continuously 

stratified fluid at rest (48 hours after submerging the body)
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Diffusion induced flows on a strip of limited length or on a wedge
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No-slip and no-flux boundary conditions

The first completely solved 2D problem: flow structures, dynamics, forces, momentum, 

transport of  substancesé.ïanalytic, numeric, laboratory  experiment
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Asymptotic solutions for a short time approximation
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Stationary solutions

( )
1 4

2 2sin 4 SNg= j nk0
S

g

j

Diffusion induced flows on a strip of limited length or on a wedge 

Universal  inverse length scale

Two different  length scale
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Diffusion induced flows on motionless strip in continuously stratified fluid at rest 

ű= 10Ü

ű= 10Ü

ű= 0Ü

ű= 0Ü

Fields of horizontal

velocity components 

Fields of vertical

velocity components 

L = 5 cm, N = 1.26 1/c
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5ʩʤL= 11.256ʩN -= 5ʩbT = 10j= A 120t=

Stream lines Vorticity

Rate of baroclinic

vorticity generation
Rate of mechanical 

energy dissipation

Å Flow patterns of diffusion induced flows on a strip of limited length 

rot=ɋ v
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p=Ð ³Ð

r
ɋ#
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Steady diffusion induced flows in the center of a strip of limited length 

(numerical and stationary solutions)

=5Ü;10Ü;20Ü;45Ü L = 10ʩm,  N = 1.31/ʩ j

/N Nd = nNU N= n

/N Nd = n

Profile of longitudinal velocity component at 

the strip center

Thickness of the main jet for 

different slope at the strip center

Dashlinesarestationarysolution
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Visualization results of numeric and  laboratory experiments on diffusion induced flows 

on a sloping strip

Tb = 7.6c, L = 7.5cʤ

ű=0Ü, 

ű=40Ü

ʈʘʩʰʠʨʝʥʥʳʡ ʩʝʤʠʥʘʨ ʩʦʦʙʱʝʩʪʚʘ ʣʘʙʦʨʘʪʦʨʠʠ ʤʝʭʘʥʠʢʠ ʩʧʣʦʰʥʦʡ ʩʨʝʜʳ. ʄʦʩʢʚʘ, ʈɸʅ,7 ʜʝʢʘʙʨʷ 2012 ʛ.



Ȫɡɒ Ɏɍ ɘɖəɇ ɘɋɕɑɔɗɘɆɓɜɎɏ Ɉ ɊɔɑɎɓɋ ɄɌɓɔ-ȷɆɛɆɑɎɓɗɐɆ 19 ɗɋɓɘɥɇɖɥ 2011 ɉ.

ʈʘʩʰʠʨʝʥʥʳʡ ʩʝʤʠʥʘʨ ʩʦʦʙʱʝʩʪʚʘ ʣʘʙʦʨʘʪʦʨʠʠ ʤʝʭʘʥʠʢʠ ʩʧʣʦʰʥʦʡ ʩʨʝʜʳ. ʄʦʩʢʚʘ, ʈɸʅ,7 ʜʝʢʘʙʨʷ 2012 ʛ.



N = 1.14 rad s -1; 

Unimodal periodic 2D internal wave beams (schlieren images) 

1cmxL =

w= 1.01 rad s-1 0.53;  rad s -1.w=

3L g Nn= n

Yuli D. Chashechkin
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Bimodal periodic 2D internal wave beams

(schlieren and interferometric  images)

Critical angle

Ʉ.Ȫ. ȽɆɞɋɝɐɎɓ,  ȱɆɇɔɖɆɘɔɖɎɥ ɒɋɛɆɓɎɐɎ ɌɎɊɐɔɗɘɋɏ, ȮȵȲɋɛ ȶȦȳ

6cmxL =

d = 4 cm

N = 1.14 rad s -

q=j

3L g Nn= n
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Coordinate frames:

Laboratory (Descartes and 

cylindrical), 

Local (attached to the plane), 

Concomitant (oriented along 

wave cone)

( )F³Ð³Ð+Y³Ð= zz eevToroidal-poloidal decomposition

Normally and Sliding oscillating source

Generalization of Stokes Problem ïcalculation  of all roots of dispersion relations 
and calculation of all integrals ïconstruction of  the complete solutions 

Variables - Salinity, Velocity:

( )F³Ð³Ð+Y³Ð= zz eev
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Generation of internal waves by a strip or rectangular oscillating on a plane 
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No-slip and no-flux boundary conditions
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Governing equations set for auxiliary functions
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Toroidal-poloidal decomposition 
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Complete solution construction
Expansions for auxiliary scalar functions S,,YF
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Coefficients are defined from boundary conditions
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const=wDispersion relation of the 8-th order 

Wave numbers are solutions of the  dispersion equation

Stokes type  solution
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Definition of spectral coefficients A, B, C  ï
substitution of solution into boundary conditions

Ʉ.Ȫ. ȽɆɞɋɝɐɎɓ,  ȱɆɇɔɖɆɘɔɖɎɥ ɒɋɛɆɓɎɐɎ ɌɎɊɐɔɗɘɋɏ, ȮȵȲɋɛ ȶȦȳ

ʈʘʩʰʠʨʝʥʥʳʡ ʩʝʤʠʥʘʨ ʩʦʦʙʱʝʩʪʚʘ ʣʘʙʦʨʘʪʦʨʠʠ ʤʝʭʘʥʠʢʠ ʩʧʣʦʰʥʦʡ ʩʨʝʜʳ. ʄʦʩʢʚʘ, ʈɸʅ,7 ʜʝʢʘʙʨʷ 2012 ʛ.
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N = 1.2 s-1

R = 4 cm

10.1 -=w s

u = 0.25 cm/s

v /z rµ µȪɎɚɚɋɖɋɓɜɎɆɑɢɓɡɏ ɆɓɆɑɎɍɆɘɔɖ ïɐɆɖɘɎɓɆ ɗɊɈɎɉɆ ɗɐɔɖɔɗɘɎ

ȴɇɔɑɔɝɐɎ 3D ɇɎ-ɒɔɊɆɑɢɓɡɛ ɈɔɑɓɔɈɡɛ ɕəɝɐɔɈ ï
çɒɋɖɜɆɤɟɎɋè ɈɓəɘɖɋɓɓɎɋ ɕɔɉɖɆɓɎɝɓɡɋ ɘɋɝɋɓɎɥ
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0.55; 0.97; 1.27.=N/w

ȵəɝɐɎ ɕɋɖɎɔɊɎɝɋɗɐɎɛ ɈɓəɘɖɋɓɓɎɛ Ɉɔɑɓ 

D = 5 cm

2.0 cmR=

/ 0.6,Nw =

10.6 s ,w -=

,s3.0 1-=w

,3.0/ =wN
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Pattern of periodic internal waves wedges contacting 

with conductivity probes in a fluid with variable  buoyancy 

frequency
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M.S. Paoletti, Harry L. Swinney

Propagation and evanescent internal wave in a deep ocean model

Journal of Fluid Mechanics, 2012. V. 706,  P. 571ï583.doi:10.1017/jfm.2012.284c

We present experimental and computational studies of the propagation of the internal 

waves in a stratified fluid with an exponential density profile that models the 

deep ocean. The buoyancy frequency smoothly varies by nearly an order of magnitude 

over the fluid depth, rather than being constant or piece-wise constant as in prior studies. 

In addition to being non-uniform the stratification is characterized by a turning depth 

is equal to the  wave frequency. Internal wave reflects from the turning depth and 

became evanescent below. 

The vertical velocity fields on the incoming and reflected waves above the turning 

depth agree within a few procentwith previously untested theory for a

fluid with arbitrary stratification 

[KistovichYu.V., ChashechkinYu.D.  Linear theory of the propagation 

of internal  wave beams in an arbitrarily stratified liquid //  J. Appl. 

Mech. Tech. Phys. V. 39, 729-737 (1998).

Propagation of internal  wave beams in an arbitrarily stratified liquid 
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Singular envelopes and auto cumulative jets in the periodic internal wave cone 

Formation  of singular components inside the periodic wave cone
with increasing amplitude of the the source oscillations 

sTb 2.11= cm5.4=D 68.0/ =Nwcm7.2=A



Neutral buoyancy sphere motion: calculations and experiment
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a, b) ïsinking and first ascending; c, d)  and e, f) ïformation of the first and decay of secondary 

autocumulativejets

Schlieren image of flow around sphere sinking on a horizon od neutral buoyancy, 

(D = 4.5cm, Tb = 7,9 c, H = 12 cm
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