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fiser U-bend used in a turbogenerator cooling system, a hydraulic-turbine draft tube, and an
¥ a steam turbine [4]. Computations were performed on the base of the Reynolds-Averaged
S) equations supplemented by one or another two-equation turbulence model.
eric case of a U-bend, experimental study of pressure losses in an original form duct and in a CFD-
s performed that confirmed a dramatic gain due to optimization. However, there was a consider-
sween the measured and predicted absolute pressure losses. This difference was even more (up to
gmical case of the U-bend. It points that more advanced turbulence models like Large Eddy Simula-
BNS/LES hybridization should be used at the next step of such an activity.
the problem of the draft tube shape optimization, it was stated that, apart from discretization
gfics of a particular turbulence model, the flow structure and engineering quantities predicted
give both to the inlet distributions of mean velocity components and to values prescribed at the
or transported turbulence quantities. A straight way to overcome this issue is to simulate the
% whole rotor/stator configuration including stay vanes, guide vanes, a runner and a draft tube.
of time and resource consuming computations prevents introducing CFD optimization into
ptice.
CFD-based optimization of steam turbine exhaust hoods are the most optimistic despite the
» = very complicated. It turns that due to a relatively high level of turbulence and pressure
optimized shape case, neither turbuience model nor iniei turbulence level play a very sig-
“Be optimization output.
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S WM JpYruX HeGEeCHBIX TeJ JI'is ONpe/eIeHHs MECTHOH BEPTHKAIM HCIO/B3YIOTCS AaT-

KOTOpbi€ SB/SIOTCH OAHHME 43 OCHOBHBIX JIATYMKOB, BXOJSAMIUX B COCTaB KOHTPOJILHO-

SNNapaTyphl CHCTEMBI OPHEHTAlMM KOCMHYECKOro ammaparta. JIaT4yMKu rOpH3OHTa Mpe-

uH(paKpacHble NATYHKH, NPHHLMI pabOThl KOTOPBIX OCHOBAH HA M3MEPEHHH H3MECHEHHS

& rpaHKLe KOCMHYECKOTO npocTpakcTea (npumepHo 4°K, uto cootserctyert -269°C) 1 amc-

Bo10 260°K s 3emunu), SBIAIOMIErocs HCTOYHMKOM H3Ty4eHHS MH(PaKpacHOH JHEpruH.

ETYPEl OTMEYaeTcd, KOr/Jla CKAHMpYIOWas OCh JaTYHKA IepeceKaeT JIMHHIO ropusonta [l],
EOCTh OIpPEE/IMTH JIAHHIO TOPH30HTa HEOECHOTO Tejla ¥ MECTHBIN BEPTHKAE.

MMHTALHOHHAA MOZENb paboThl aTYHKA FOPH30HTA ¢ KOHHYECKHM CKAHHPYIOIIHM JTyHOM

s cpenbl Moenuposanns MathWorks MatLab/Simulink, nporpaMMHas peanusauus KoTo-

=a pucyHke 1.
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Puc. 1. Simulink-aparpaMMa HMHTaLHOHHOM MOJIENTH
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B pabore npuBeCeHBI pe3ybTaThl MOIETHPOBAHHA AAaTIHKA MIPH ONpE/e/ICHHH FOPHU30HTa 3eMITH.

JluTepaTypa :
1 Marcel J. Sidi. Spacecraft Dynamics and Control: a practical engineering approach, Cambridge
versity Press 1997, 409 p :
2 Enybaes C.A., Jocamanoe H.K., Anunbaes K.A. u Op. Mozens aTunKa ropH30HTa 3eMJIH. —
pHansl MeXIyH. KoHD. «KocMoc Ha 6naro gesioBeuecTsa — B3rsaz B Oyaymee», 6 — 7 auBaps 2011 r., 1.

SIMULATION MODELING OF THE HORIZON SENSOR
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Horizon sensor which is one of the main sensors of the measuring equipment of a spacecraft is used for dets
mining of the local vertical near the Earth or other celestial bodies. Horizon sensors are the infrared sensors ang
principle of operation is based on measuring of changes in temperature at the boundary of space (about 4 ° K, wis
corresponds to -269 ° C) and the disk of the planet (about 260 ° K for the Earth), which is the source of the radi=ss
of infrared energy. The jump in temperature is noted when the scanning axis of the sensor crosses the horizon [1] 8
it makes possible to determine the horizon of a celestial body and the local vertical.

Simulation model of operation of horizon sensor with the cone scanning beam was developed with &

of MathWorks MatLab/Simulink and its realization is showed at the figure 1.




