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Aone anaims Ayprizimen, OcreTiKCHMMETPHAIEK KOHICTIK AFHM  KYPLUILIMBEIHAH Y
arpicHIy Tea eryin KamTamachs ererin, Meieans Mepey Goreri, kapanafitiv axone rwisgr
oy yeLmLUITAn
ANTORCATILK, KYRLITa i cy aramt, Hante Croke momaeyi, Poccti

i, THAPOTOXITHKAILIK KYPI ap.

Benrutacs B A, Jlanp6acs A M-M.
Bawsmue KoncrpyKmamn na KOCLIX o

B pabore paccMaTpHBACTCH DEAKHME pabOTH TAHTENIHAILIONG SABHXPHTCNA  BOIOCOPOK
nporHpoceserol TG Meggeo DKkenepunpentaisie Jokazano, 910 sdxpert "Kocnx Bosm”y
IUIOM YUAETKE DIAXTH DolocGPOC BOSIMKACT H3-38. "IEPCXICCTHBMIHA" CLPYCK 0
aTon Sampirene. Dor hgeRT MoK YETpAITE T cIeT ConepmeRcTT
PYKIDH  cannxpirens.  MoTolavs  TPeXMeprone  KoMILIOTOPHON  MOJCTHDOBARAS W
ANHMAIWH TPOBCIEH PACTCT W AHAING TIMANMA KONCTPYKTHRIMX SJCMCITTOR SABHXDHTENs
o nosmmaonenme shderTa "KoCWx  BOAN"R  SAmMCHMOETH 0T —
nouks TamrempaLION sanmxpurens. Tpesioxeno upocroe i sdde pyKrsmon

penmenie, na upusepe wiornin Mejieo, obecnenmpatomes. GHETPLI HepeXos HOTOKA 1O w3

npocTpan CTPYKTYPH TETCIHA 1 0CCCHMMETPRINOE.
Kmouessie caosa: ennpabEi sapuxprrens sojtocGpoea, ypasnenns Hagpe Crokea,
anehdepernyan ECKHE CODpYIKEIHs
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Influence of swirler construction to the "cblique waves". ..

1. Introductio

The Medeo antimudflow dam is the complex hydrotechnical construction, which protects
the city from the natural hazard - a mudflow. For water drainage of Small Almaty river and a
water component of the mudflow there are dam spillways in the construction. The analysis of
the literature and patent researches show that at the modern development stage of hydraulic
engineering, the analogues of the Medeo antimudflow dam’s spillways do not exi

At one time, Kazakh scientists-hydraulics developed reference schemes of the construc-

with the approp:

sns are nonlinear, the complexity of

ate boundary cond

empirical models based on the search
ing into account the shaft spillws
ated with unique construction of the spillway swirlers of

These circumstan
for self- flow in spillw
hydraulically effects, which are re
the Medeco dam.

¢ roughness surface, turbulence,

Alporithms of basic parameters of the Medeo dam spillways, which can he significantly
improved at the modern develapment stage of computer technologies, innovative software
products for hydraulic engineering calculation of similar hydraulie sfures,

Improving the design of spillways mostly concern the form and method of water supply
to the shaft, construction of conjugation and diverted tunnel. This is due to the fact that
falling from big height (up to 100 meters) water How, in the lower part of vertical shaft
develops a high speed, which allows the water mass adversely affect the structural elements
of conjugation and diverted tunnel. Twisted by swirler the water flow through the longer
path of movement and braking on the wall of shaft cannot accelerate more than a certain
limit speed.

Necessary to note that the scheme and construction of the Medeo dam spillways, presented
in Fig. 1, is designed and presented in practice with considering the most leading technical
solutions [1]. The perfection of this design, it reliability and durability indicate a high level
engineering practice of Soviet and Kazakh scientists |2].

2. Computer animation of the "oblique waves" effect occurrence in the tan-
gential swirler spillway

On the basis of the general theory of funnel and calculating schemes offered by T. Akhme-
tov and by simplifying the Nevier-Stokes equations, written in the radial direction of the
cylindrical coordinate system with the condition, that the pressure on the free surface equals
the atmospheric one, also radian and axial components of the velocity lot less than the cir-

iference, we can get following equation [3]:

u o
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host interface and outlet tunnel way Medeo

Figure 1 — Cross section of lead galleries, swirl r

Hence, from area of the flat rotation we get:
2
v ih
——_ 9
ar  Or (2)
Substitute into equation (2) the rotation generalized law. Caleulated schemes for deter-

mining the spatial coordinates of the free surface, an axial, radial, and
component in the flow area of the flat:
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of the Medeo spillway dam’s thumbnails in laboratory, located on the Kazakh Scientific
Research Institute of Energy (KSRIE). However, design and debugging of window interface
with animated visualization of hydro- dynamic spillways requires software improvement, for
calculating the parameters of spillway Medey dam. Therefore, in this article there has been
tasked to develop an improved program of graphical representation of caleulated data of water
flow in the spillway of the Medeo dam in 3Ds max environment, Graphical users procedure
Draw (R, H) is a part of program characteristics of spillways block calculations, Block-scheme
is shown in the Fig. 2. As T. Akhmetov showed the main cause of unsatisfactory performance

Recourse to the
graphics of relat
[

Figure 2 Block dingram of caleulating the parameters of the Medeo dam’s spillway

of tangential swirler, which was designed by scheme of 8. Slissky, is "the overlapping” surface

nao of tha mudbnnt Feom earielar (B 20

and hattan




swirling liquid motion

Figure 3 - Kinematics of the flow in a tangential swirl of T. Akhmetov's design

different sizes, which made of plexiglas. As a result of these works there were invented tangen-
tial spillway with two water supply and tangential spillway with a con transition chamber
and swirler [6]. As part of the research for this project by means of three-dimensional anima-
tion based on the equation of Rossby there were modeled the kinematics of the occurrence of
the "oblique waves" effect. The animated simulation showed the process of mixing two liquid
particles moving spirally from different points of tangential swirl spillway of the Medeo dam.
These calcula we important in the video monitoring of the Medeo dam’s spillways to
assess the favorability of the hydraulic regime of the swirler. Single-frame animation picture
of development trends in the tangential swirler of the Medeo dam is shown in Fig. 4.

As can be seen in the screenshot:

ons

is clearly shown the picture as the top line of the
t, which

current is gradually catching up on the bottom line of the helical path of the curr
on the third caliber mine are completely mixed with each other 7).

This shows that in the area, which adjacent to the swirler, dimensional water flow structure
takes placi shown in picture 4. On the third or fourth shaft calibers, the particles of water
flow completely exchange impulses and acquire axisymmetric flow pattern.

3. Conclusion

Thus, the authors were able by computer animation techniques to analyze the impact of
structural elements of swirl on the oceurrence of the "oblique waves" effect, depending on

the slope of the bottom shelf of the tangenti rl by T. Akhmedov. This creates the pre-
requisites for creating automatic system of optimization modes of spillway through computer

control of the attitude posit

1 of the tangential swirl’s bottom shelf. It is
tive design solution, which allows to provide a rapid transition of the flow from unsteady to
flow regime, inal damping of kinetic flow energy

mple and effec-

tionary axisymmef

Figure 4  Spatial animation using 3D max tools of the "oblique waves” effect
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