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MepTBas Boaa

®putbodp Begens-Apncbepr Hancen WNccneposaTenbckas wxyHa «Ppam>»

(1861 — 1930)
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OnacHocTb ABAEHUS.

dbpekT «MepTBOl BOAbI>.

MAPWIAN XYKODB
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Onpegensitowiie napameTpbl

1)

- 1 -
T) = ——Vi+F, (2)
Pm

aﬁ+v (ﬁ@ﬁ) v (VU + (VO)
oY Ve =
ot
Js - v
U-5—V - - — = 0. 3
ot +V s 5o (Vs) 3)
Riy= 84 g gl p
prUs 8 v K
Ap AU
=2 =22 4
Po 3 0 2 (4)

npueeagHHoe gasneHne: p = p — po;
BoccTaHasnusatowas cuna: I = B33, roe 8 = s(z, v, 2, t) — s(z, y, z,0)

1
-D, D,=

Ao\ o
- [ = [Vpl*dV
Vi dz

Xy(z,tp) = ﬂ, Xa(z,t0) =
K/Nz(z,tg) dz /N z,tp) dz

_ Rj
" RePr

‘H &(ta).
fe(:c,t) dady, &(t) =

e(w.t) = wsijsij. E(z,t) = I
r~y

5/16



12% Bcex KaTacTpod CBA3AHHLIX C MOrOAHLIMU ABAEHUSMMI MPONCXOAAT
no npuymHe KpynHbix(>60MKM) nepeoxnaxieHHbIX Kanesb

3

1S. Fikke et al. COST 727: Atmospheric Icing on Structures Measurements and
data collection on icing: State of the Art. 2006. Publication of MeteoSwiss, 75, 110 pp.

2 Aircraft Ice Accretion Prediction Based on Neural Networks E. Ogretim, W.
Huebsch, and A. Shinn Journal of Aircraft 2006 43:1, 233-240

3Baars WJ, Stearman RO, Tinney CE (2010) A review on the impact of icing on

aircraft stability and control. J Aeroelast Struct Dyn 2:35-52
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Onpegensitowne napameTpbl
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CBepToYHbIE HEPOHHbIE
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512 512 —
(sigmoid)
Average Convolution Average Fully connected
Pooling layer 1 layer 2 (ReLU)  Pooling layer 2 dense layer (ReLU)
500
Input layer Batch Convolution with 50% dropout.

normalization  layer 1 (ReLU)

Puc.: ApxuTekTypa CBEpPTOYHOl HEMPOHHON CeTn, KOTopast OLeHUBaeT
3hheKTUBHOCTL NepeMeLliBaHmns

>, (9= 9)2/my

4Deep learning of mixing by two ‘atoms’ of stratied turbulence. Hesam Salehipour,

3/¥5V. R. Peltier. arXiv ISPLIIE



reHepaTm BHO-COCTA3aTEJIbHbIE CETU

Super-resolution reconstruction with machine learning 3
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FIGURE 1. An overview of machine-learned super-resolution analysis for cylinder flow.
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F1GUurE 2. Max/average pooling and super-resolution reconstruction of the turbulent velocity
field.
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5
5Super-resolution reconstruction of turbulent flows with machine learning Kai
Fukami, Koji Fukagata and Kunihiko Taira, JFM, 2019
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PekyppeHTHble HelipoHHble CETY

Puc.: PekyppeHTHas HelipoHHas ceTb

6Data-driven forecasting of high-dimensional chaotic systems with long short-term

memory networks. Pantelis R. Vlachas, Wonmin Byeon, Zhong Y.Wan, Themistoklis
P. Sapsis and Petros Koumoutsakos
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WPOHHbIX CceTen

Puc.: AHcambnb He
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Bbinonxenne 3ala4 NMpPOEKTa

o ObbscHumMoOCTb —

XRAI
Over-segment image Region-based image attributions

Sum attributions. Most important
and identify most regions for
important regions predicted class.

Pixelbased

attribution

(integrated

gradients)

o HapexHocTb —
CpaBHeHune C pe3ynbTaTaMy YNCAEHHBIX PacHeTOB
(CpaBHeHue ¢ pesynsTaTamn 3KCNEPUMEHTOB)

NEK

afast and scalable high-order solver for computational fluid
dynamics

— NACA 0012 airfoil

Experimental ice shape

)

~ Neural net prediction
~ LEWICE prediction

OpenVFOAM i
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BHyTpeHHVE BONHBI.

(a) (b)

Zek AZ

Puc.: OTpakeHne BOSIHOBbIX NAKETOB OT HaKJIOHHOI cTeHkn a) OpHoro naketa
B CPaBHEHUN C «KNACCUYECKUM > OTpakeHnem b) OTparkeHne HeCKONbKMX
napasnefbHbIX NakeToB
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BHyTpeHHVEe BONHBI

Juncnepcuontoe
COOTHOLLIEHNE:

Y tsing

N
6 — yron pacnpocTpaHeHusi
BOJIH.
W — YaCTOTa BbIHY>XAEHHbIX
Kos1ebaHWii.
N — 4yacToTa nnaBy4ecTu:

Puc.: BeptukanbHble konebaHns uuanHapa B
CTPaTUULMPOBAHHON KUAKOCTU

7E. V. Ermanyuk and N. V. Gavrilov. Oscillations of cylinders in a linearly stratified
fluid. J. Appl. Mech. Tech. Phys., 43(4):503-511, 2002.
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PokycrpoBka

®Dusndeckne napameTpsbi:

pm =1 lg/em?];
so=—1%= +3.03-107%

p=pm(its)  lgfem®]:
v=10"2 [em?/s];
Se =102

g =981 [em/s?];

40 em

[paHn4HbIe ycnoBusi Ha neBoii

CTEHKe:

H

Uy = A-cos (%) - w - sin(wt),

U, =0, rae A=0.1[cm],

wy = 0.6[rad/s],0 <z < H.

Ha OCTaJIbHbIX FpaHuuax
Lo =36.9cm

ycnosue: U=o.

Onsa pasnenuns: Vp = 0.
Puc.: CxemaTunuHoe nsobpaxeHue pesepsyapa

ISP[TH
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DKCNepUMEHT

imigflip.com

8 Puc.: 3KcnemmeHTaanoe obHapy>keHune aTTpakTopa BHYTPEHHUX BOJIH
8Brouzet, C., Sibgatullin, I., Scolan, H., Ermanyuk, E., Dauxois, T. (2016).
Internal wave attractors examined using laboratory experiments and 3D numerical

simulations. Journal of Fluid Mechanics, 793, 109-131. doi:10.1017/jfm.2016 119
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