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I. IDENTIFIKACNi UDAJE

Nazev prace: Mechanické vyhodnoceni vstupl letadla v podminkach testi letového vyzkumu
(Mechanical evaluation of the aircraft inlet under the flight research test
condition).

Jméno autora: Daniel Mastalif

Typ prace: bakalarska

Fakulta/ustav: Fakulta strojni (FS)

Katedra/ustav: Ustav mechaniky, biomechaniky a mechatroniky
Odbor mechaniky a mechatroniky

Oponent prace: Ing. Andrzej Cwik, MBA

Pracovisté oponenta prace: CVUT, Fakulta strojni

II. HODNOCENI JEDNOTLIVYCH KRITERIi

Zadani (Entering) mimofadné narocné

Hodnoceni ndrocnosti zaddni zavérecné prdce. (Assessment of the complexity of the final thesis).

The subject of the thesis was a mechanical evaluation of the aircraft inlet instrumentation under the flight research test
condition. Thesis activities are concentrated on airflow instrumentation. Work is described in very good way and with
good balance between examples and engineering evaluation, supported by theoretical background. Thesis gives detailed
introduction to the properly selected inputs for flow measurement. Thesis gives good description of the specific
instrumentation focusing on airflow speed measurement by sensing pressure. The working part is good definition of the
design and strength analysis of the Pitot type probe installed in the engine inlet channel of the aircraft. Finally thesis
provides stress evaluation on the probe and adjacent surface based on example (defining methodology).

Splnéni zadani (Fulfillment of the assignment) splnéno

Posudte, zda predloZend zdveérecnd prdce splnuje zaddni. V komentdri pripadné uvedte body zadani, které nebyly zcela
splnény, nebo zda je prdce oproti zaddni rozsifena. Nebylo-li zaddni zcela spIinéno, pokuste se posoudit zdvaZnost, dopady a
pripadné i priciny jednotlivych nedostatki.(Assess whether the submitted final thesis meets the assignment. In the
comment, please specify the points of entry that have not been fully fulfilled or whether the work is extended compared to
the entry. If the assignment has not been fully met, try to assess the severity, impact, and, if appropriate, the causes of the
individual deficiencies).

The fullfilement of the assignement is met. Theoretical principles were reviewed for signal sensing. The examples were
shown to detect speed based on pressure. Adequate simplified model was provided as example for the analysis of the
instrumentation hardware as example exposured to chosen load factors. It is adequate methodology and good start for
further stress analysis with more sophisticated loads applied.

Zvoleny postup Feseni (Selected solution procedure) vynikajici

Posudte, zda student zvolil spravny postup nebo metody reseni. (Assess whether the student has chosen the correct
procedure or method of solution.)

The author of thesis progressed systematically towards definition of hardware alysis from theoretical background of flow
priciples, through measurement process on examples till the final mechanical evaluation of probe under selected
conditions. Proper assumptions and approach examples for compressible fluids, non-compressible fluids and ideal gas
approach considering air speed. Good theoretical introduction and background. Very good theoretical description of the
measurement of speed of aircraft from airflow references with examples. Very good description of devices and way of
speed detection based on aerospace examples. The analythical way is properly set and evaluated. The methodology for
simplified model analysis is properly described. Hece very well analyzed subject of probe.

Odborna uroven (Professional level) A - vyborné

Posudte uroven odbornosti zavérecné prdce, vyuZiti znalosti ziskanych studiem a z odborné literatury, vyuZiti podkladi a
dat ziskanych z praxe. (Assess the level of expertise of the final thesis, the use of the knowledge gained from the study and
the specialized literature, the use of the data and the data obtained from the practice).
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The work and the way it is presented is of a professional level. The content is based on detailed study and understanding
of professional examples. The theoretical study is adequate to let proceed with further work presented in next chapters.
Assumptions, calculations and the way of results presented had been properly set for mechanical stress analysis of
assumed simplified model of probe.

Formalni a jazykova uroven, rozsah prace (Formal and language level, A - vyborné

scope of work).

Posudte sprdvnost pouZivani formdlnich zdpist obsaZenych v prdci. Posudte typografickou a jazykovou strdnku. (Assess the
correct use of formal entries contained in the work. Assess the typographic and language page.)

The work structure is clear. The literature references are properly selected and agequate. Results oriented calculation and
analitycal portion is very comprehensible and legible. Tables, graphics and visual presentation of details is at adequate
level. The scope of work is wide and the calculations and analytical part is properly described. Provided good balance
between description, reffered equations used and the way of results presentation.

Vybér zdrojti, korektnost citaci (Source Selection, Correct Quotation) A - vyborné

Vyjddrete se k aktivité studenta pri ziskavani a vyuZivdni studijnich materiali k reseni zavérecné prdce. Charakterizujte
vybér pramend. Posudte, zda student vyuZil vSechny relevantni zdroje. Ovérte, zda jsou vSechny prevzaté prvky radné
odliseny od viastnich vysledk( a tvah, zda nedoslo k poruseni citacni etiky a zda jsou bibliografické citace tplné a v souladu
s citacnimi zvyklostmi a normami. (Explain to the student's activity in acquiring and using study materials to solve the final
work. Characterize the choice of sources. Assess whether the student has used all the relevant resources. Verify that all
elements taken over are properly distinguished from their own results and considerations, whether violation of citation
ethics has occurred and whether bibliographic quotes are complete and in accordance with citation habits and standards.)
Thesis provides reference to adequate public domain source selection. Sources used are correctly and appropriately
guoted and used in the work. It is based not only on domestic literature but also on foreign positions and sources like
pilots guide, what makes the advantage of the thesis. Thesis is also refering to the Technical standards for details used in
adequate way as well as CVUT work related to FTB development.

Dalsi komentare a hodnoceni (More comments and ratings) A - vyborné

Vyjddrete se k trovni dosaZenych hlavnich vysledki zdvérecéné prdce, napf. k trovni teoretickych vysledkd, nebo k trovni a
funkcnosti technického nebo programového vytvoreného reseni, publikacnim vystuptm, experimentdlni zrucnosti apod.
(Explain to the level of the main results of the final thesis, eg to the level of the theoretical results, or to the level and
functionality of the technical or program-generated solution, publication outputs, experimental skills,)

Thesis provides good understanding of problem of airspeed sensing from flow preasures measurement. Gives good review
of flow velocity gages examples and functional aspects. Design and strength analysis of the Pitot probe example installed
in the inlet duct of the aircraft engine is good backgroud towards possible factors influencing speed or pressure
measurement uncertainity in real testing (as only similar hardware is applied and can bend). Thesis also evaluates time
litmiation for measurement probe, what is often neglected on academic level.
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Il. CELKOVE HODNOCENI, OTAZKY K OBHAJOBE, NAVRH KLASIFIKACE (TOTAL EVALUATION, QUESTIONNAIRE,
DRAFT CLASSIFICATION)

Shrrite aspekty zdvérecné prdce, které nejvice ovlivnily Vase celkové hodnoceni. Uvedte pripadné otdzky, které by
mél student zodpovédét pri obhajobé zdverecné prdce pred komisi.
Summarize the aspects of the final work that most affected your overall assessment.

The work and and the selected process used leading to thesis results is considered to be beneficial. It is based on proper
theoretical support, adequate study of the existing solutions for thesis object of and study of inputs and methods that could
be used for analysis and the selected process. Methodology steps are properly defined to show the progress of the work from
theorethical part to final results. Calculations and analysis is properly presented and results are visualized. Worked out
methodology therefore leading to final results is properly selected from literature.

Please indicate any questions the student should answer in defense of the final thesis before the commission.
1. What is the difference between described by you type of devices (low air speed) and the supersonic?
2. What can be the penalty on the engine or compressor in case of not properly measured/confirmed airspeed or
pressure in the inlet channel?
3. Stated in thesis that the beam was loaded for simplictiy only in one plane (4.1. Chapter, page 42), but what can be
other forces (mechnical and aerodynamic) than can be applied for the 3D model analysis (5.1. Chapter)?

4. What aerodynamic loads can be the source of HCF stress applied on the 3D model analysis (5.1. Chapter)?
5. What can be the source of probe resonance and why to be taken into account at design stage?

PredloZenou zavérec¢nou praci hodnotim klasifikacnim stupném A - vyborné.
present the submitted final thesis by selecting the grade.

The submitted final thesis evaluates classification grade A - excellent.

Datum: 21.8.2018 Podpis: Andrzej Cwik

Ayt
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