ASW 13 _1: Software pro simulaci proudéni v méticim prostoru acrodynamického tunelu,
v1.0

Vypoctova oblast je tvoiena sttednim fezem méficiho prostoru transsonického
aerodynamického tunelu tj. vstupnim kanalem, méticim prostorem s vestavénou kone¢nou
lopatkovou mfiiZi a uklidiiovaci komorou. Software umoziuje urcitou geometrickou
variabilitu vstupni a vystupni ¢asti, jez mize byt nezbytna pro rizné typy lopatkovych mfizi a
métenych rezimd. Je pouZivana hybridni nestrukturovana sit’ umoziujici kombinaci
ctyfuhelnikovych i trojihelnikovych kone¢nych objemt a urcitych blokt strukturovany siti
napf. v blizkosti obtékanych stén. Jsou feSeny stiedované Navier-Stokesovy rovnice (RANS)
s uzaviracim dvourovnicovym modelem turbulence. Stacionarni proudéni je pak pocitano
pomoci vlastni originalni implementace implicitni numerické metody kone¢nych objemil
teoreticky druhého fadu presnosti s diskretizaci konvektivnich ¢lent schématem typu AUSM.
Vlastni vypoctovy program je doplnén ur€itym preprocesorovym nastrojem umoziujicim
spojeni globalni sit¢ v meficim tunelu s nezavisle generovanou lokaln€ zjemnénou siti kolem
profilu lopatkové miize. Tento postup zarucuje, ze vypoctova sit’ je identickd v blizkosti
kazdého z profilii kone¢né miize umisténé v méticim prostoru. Stejny princip pak umoznuje
také zahrnuti stavitelnych vestaveb v méticim prostoru.

. Byl ovéfovan pro geometrickou konfiguraci transsonického aerodynamického tunelu. v
Novém Kning, ale samoziejm¢eé umoziuje pracovat i s jinou geometrii tunelu. Byly pocitany
ptipady s vestavénou turbinovou mfizi Spickového fezu dlouhé lopatky.

Software je urcen pro operacni systém Linux. Je dostupny na zéklad¢ zpoplatnéné licence.
Potencialni uzivatel musi uspé$n¢ absolvovat n¢kolikadenni zaSkoleni na naSem pracovisti.

ASW 13 1: Software for flow simulation in a transonic wind tunnel test section, v1.0

The computational domain consists of 2D transonic wind tunnel section with embedded finite
number of cascade profiles. The geometrical variability especially in inlet and outlet sections,
which could be necessary for different types of cascade profiles and flow regimes, is
considered. The system of Reynolds Averaged Navier-Stokes (RANS) equations and two
equation turbulence model is solved on hybrid structured/unstructured grid. The steady flow is
computed by originally implemented theoretically second order implicit finite volume method
with AUSM type scheme for convective terms. The computational code is complemented by
preprocessed tool, which is able to paste the global grid in wind tunnel section and local
refined grid in neighborhood of cascade profile. It guaranties, that the computational grid is
geometrically identical close to each profile of finite cascade.

The software has been tested for wind tunnel test section in configuration with tip section type
turbine cascade and transonic flow regime not far from the upper limit of experimental device.
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.



