ASW_15 1: Software pro feseni proudéni ve 2D lopatkovych mftizich, v 2.0

Software ve verzi 2.0 je uréen pro dvé rizné konfigurace lopatkové mfize. Prvni z nich,
periodicka Uloha s nekone¢né mnoha identickymi profily, je feSena v oblasti tvofenou jednou
rozte¢i miize. Profil je umistén uvnitf vypoctové oblasti, jez je ohraniCena vstupnim a
vystupnim fezem kolmym na axialni smér a vzajemné¢ posunutymi umélymi periodickymi
hranicemi. Druhou konfiguraci je 2D model stfedniho fezu aerodynamického tunelu
(transsonicky aerodynamicky tunel UT AV CR) s lopatkovou miiZi tvofenou uréitym poétem
profild v méficiho prostoru.

Také vlastni software verze 2.0. feSi soustavu Reynoldsovych stfedovanych Navier-
Stokesovych rovnic (RANS) spolu s dvourovnicovym modelem turbulence na strukturované
multiblokové siti. Staciondrni feSeni je pocitano pomoci originaln¢ implementované metody
kone¢nych objemli se schématem typu AUSM pro konvektivni a obvyklym, centralnim
schématem pro disipativni ¢leny. Vypocétovy software je doplnén 0 postprocesorové nastroje
umoznujici vyc€isleni vhodnych aerodynamickych charakteristik spocitaného proudového
pole.

V pribéhu let 2014 — 2016 byly testovany rizné tvary vystupni ¢asti aerodynamického tunelu,
varianty numerické aproximace vstupnich a vystupnich okrajovych podminek nebo parametra
a tlumicich ¢lentt v modelu turbulence. Vysledky byly porovnavany s experimentem. Do
verze 2.0. jsou zahrnuta vylepSeni zaloZend na takto ziskanych zkuSenostech. To zvySuje
pouzitelnost software i pro komplikované piipady, i kdyz jsme pro nékteré geometrie a
rezimy proudéni zaznamenali ur€ité nedostatky ve vypoéteném proudovém poli. Software byl
testovan pro transsonické proudéni v méficim prostoru aerodynamického tunelu s vliozenou
Spi¢kovou turbinovou lopatkovou mfizi a pro transsonické proudéni v nekone¢né lopatkoveé
miizi s nadzvukovym vstupnim proudem.

Software je vypoctovym jadrem (Linux), jez realizuje vlastni iterani vypocet. Vyzaduje
vhodné vstupni soubory a soubor se siti pfipravenou generatorem sité (freeware nebo
komer¢ni — napt. GridPro). Podobné¢ je pro zobrazeni vysledkii nutny vhodny posprocesor
(Tecplot, Paraview, Visit).

Software je dostupny na zaklad¢ zpoplatnéné licence. Potencialni uzivatel musi uspésné
absolvovat n€kolikadenni zaskoleni na naSem pracovisti.

Kontaktni osoba: sekretaika Ustavu technické matematiky FS CVUT.

ASW_15 1: Software for numerical solution of flow through 2D blade cascades, v 2.0

The software, version 2.0, can be used for two different configurations of blade cascade. The
periodical case with infinite number of identical profiles is solved in the domain of one pitch.
The cascade profile is located inside computational domain, which is bounded by inlet and
outlet boundaries perpendicular to axial direction and mutually shifted artificial periodical
boundaries. The second configuration is the model of 2D wind tunnel cross section (transonic
wind tunnel of IT CAS) with finite cascade of profiles mounted inside test section.

Also the 2.0 version of in house software solves the system of Reynolds Averaged Navier-
Stokes (RANS) equations and two equation turbulence model on structured multi-block grid.
The steady flow is computed by originally implemented higher order implicit finite volume
method with AUSM type scheme for convective terms and common central approximation of
dissipative terms. The computational code is complemented by post processing tools, which
allows evaluation of proper aerodynamics characteristics of computed flow through cascade.
The different shapes of outlet part of wind tunnel section, variants of numerical
approximation of inlet and outlet boundary conditions, turbulence model damping terms and



parameters have been tested and results were compared with experimental data in the period
2014 - 2016. The 2.0 software version contains improvements based on the achieved
experiences. It increases applicability of software for complicated cases, even though small
deficiencies were observed in computed results for some geometries and flow regimes. The
software has been tested for transonic flow in wind tunnel test section with mounted tip
section type turbine cascade and transonic flow through infinite profile cascade with
supersonic inlet flow.

The software is the computational kernel (Linux), which performs the numerical simulation. It
needs proper initial data files and grid file prepared by grid generator (freeware or
commercial, e.g. GridPro). Similarly the proper postprocessor have to be used for data
visualization (e.g. Tecplot, Paraview, Visit).

The software is available in a form of paid license. The potential user has to succeed in a
several days training course at the workplace of software owner.

The contact person: secretary of the Department of Technical Mathematics, Faculty of
Mechanical Eng., TU Prague.



