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Il. HODNOCENI JEDNOTLIVYCH KRITERIi

Zadani narocnéjsi

Hodnoceni ndroénosti zaddni zdvéreéné prdce.

Zadani hodnotim jako naro&néjsi pfedevsim z toho pohledu, %e si David sém musel nastudovat v kratkém case zcela novou
a netrividlni problematiku, se kterou nebyl do té doby obezndmen.

Splnéni zadani spinéno
Posudte, zda predioZend zdvéreénd prdce splriuje zaddni. V komentéfi pfipadné uvedte body zaddni, které nebyly zcela
spinény, nebo zda je prdce oproti zaddni rozsifena. Nebylo-li zaddni zcela spinéno, pokuste se posoudit zévaZnost, dopady o

pfipadné i pficiny jednotlivych nedostatkd.
V3echny body zadani byly spinény.

Aktivita a samostatnost pfi zpracovéni prace A - vyborné

Posudte, zda byl student béhem feSeni aktivni, zda dodrioval dohodnuté terminy, jestli své Feseni priibéZné konzultoval a
zda byl na konzultace dostatecné pfipraven. Posudte schopnost studenta samostatné tvirei prdce.

Dévid pfistupoval k fedeni diplomové praci velmi aktivn a s vwjime&nou samostatnosti. Postup prace se mnou konzultoval
pravidelné a dohodnuté terminy dodrZoval.

Odborna uroven A - vyborné

Posudte uroveri odbornosti zdvérecné prdce, vyu#iti znalosti ziskanych studiem a z odborné literatury, vyuZiti podkladd a
dat ziskanych z praxe.

Odbornou urover prace hodnotim jako vysokou. David systematicky pFistupoval k fedeni zadaného problému, sém si nagel
relevantni zdroje a, v rdmci moznosti, ziskal i data nutnd pro ovéfeni navrhovanych algoritmd.

Formalni a jazykova droven, rozsah price B - velmi dobfe

Posudte sprévnost pouZivdni formdinich zdpisii obsaZenych v préci. Posudte typografickou a jazykovou stranku.

Rozsah préce odpovida rozsahu, jenz by diplomova prace méla mit. Typograficka droven je na velmi dobré tirovni. Prace je
psana v anglickém jazyce, pfi¢emz David se misty nevyvaroval drobnym chybdm. Celkové ale povazuji text za srozumitelny.

Vybér zdrojti, korektnost citaci A - vyborné

Vyjddrete se k aktivité studenta pfi ziskdvdni a vyuZivéni studijnich materiéli k feseni zdvéreéné prdce. Charakterizujte
vybér pramend. Posud'te, zda student vyuZil vSechny relevantni zdroje. Ovéfte, zda Jjsou v8echny pievzaté prvky fadné
odliseny od viastnich vysledk( a tvah, zda nedoslo k poruseni citacni etiky a zda jsou bibliografické citace dpiné a v souladu
s citacnimi zvyklostmi a normami.

David si spravné utvofil pfehled aktudlné dostupného stavu poznéni v problematice diagnostiky a prognostiky
turbodmychadel, identifikoval v ném ur¢ité nedostatky a navrhnul jejich feden. Vsechny zdroje jsou korektné citovany.

Dalsi komentafe a hodnoceni
Vyjddrete se k drovni dosaZenych hlavnich vysledki zévéreéné prdce, napf. k drovni teoretickych vysledkd, nebo k drovni a
funkénosti technického nebo programového vytvoreného Feseni, publikaénim vystupdm, experimentdlni zruénosti apod.
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Ill. CELKOVE HODNOCENI A NAVRH KLASIFIKACE

Predevsim musim vyzdvihnout fakt, e David pracoval na diplomové praci velmi aktivné a samostatn&. Hned
v rannych fazich prace se ukdzalo, Ze samotny problém diagnostiky a prognostiky turbodmychadel je pro naprostou
vétsinu zdvad vyznamné obtiZné&jsi, ne? jsme plvodné ocekavali. Divid byl ale schopen nalézt zévady, které se ma,
pfi dnes béZné pouZivanych senzorech, smysl snazit diagnostikovat a odhadovat jejich dalgi vyvoj. Pro tyto zavady
si David nastudoval dostupné zdokumentované pFistupy k diagnostice a prognostice, identifikoval jejich nedostatky
a sam navrhl a otestoval jejich Feseni.

PfedloZenou zdvéretnou préci hodnotim klasifikagnim stupném A - vyborné.

Datum: 4.2.2019 Podpis:
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|. IDENTIFICATION DATA
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Author’s name: Bc. David Hriadel
Type of thesis : master
Faculty/Institute: Faculty of Electrical Engineering (FEE)
Department: Department of Control Engineering
Thesis reviewer: Ing. Vit Dolecek, Ph.D.
Reviewer’s department: CTU in Prague — FME, Department of Automotive, Combustion Engines and
Railway Engineering

Il. EVALUATION OF INDIVIDUAL CRITERIA

Assignment challenging

Evaluation of thesis difficulty of assignment. _

The thesis is focused on monitoring and evaluation of turbocharger compressor efficiency degradation during vehicle
lifetime. Developed function would prevent unexpected engine failure. Well-timed maintenance will also improve ecology
footprint by engine running at best possible turbocharger efficiency. Turbocharger health prognostic system could use
only standard sensors mounted on existing engines. Diploma work assignment connects turbocharger thermodynamics
with evaluation of turbocharger health, which is quite challenging task.

Satisfaction of assignment fulfilled

Assess that handed thesis meets assignment. Present points of assignment that fell short or were extended. Try to assess
Importance, impact or cause of each shortcoming.
Assignment was fulfilled completely.

Method of conception outstanding

Assess that student has chosen correct approach or solution methods.

Student made an analysis of all possible turbocharger malfunctions. Compressor efficiency drop caused by oil fouling was
chosen as an issue, which could be monitored and predicted. Student analyzed influence of oil fouling on turbocharger
behavior. Proposed compressor efficiency calculation from limited measured signals on existing engine was evaluated with
help of thermodynamic engine model. Engine model running WHTC and FTP homologation test cycles were used to test
proposed monitoring methodology of compressor efficiency continuous degradation. Simulation test has proven sufficient
sensitivity to compressor efficiency decrease.

Technical level A - excellent.

Assess level of thesis specialty, use of knowledge gained by study and by expert literature, use of sources and data gained
by experience. N R i _ "
Technical level of diploma work is excellent. Student analyzed measured turbocharger compressor damaged by ol fou!irhg |
and also clean. He proposed several algorithms of compressor health evaluation based on measurement of available
temperatures and pressures. All algorithm were tested with help of thermodynamic engine model.

Formal and language level, scope of thesis B - very good.

Assess correctness of usage of formal notation. Assess typographical and language arrangement of thesis.

Diploma thesis is on very excellent language and graphical level. | found several minor mistakes in formal level of work, List
of symbols should be alphabetically sorted by symbols for easier searching. Usage of the same numbering style for

equation and chapters references in text without any abbreviation is in some cases confusing.

Selection of sources, citation correctness A - excellent.
Present your opinion to student’s activity when obtaining and using study materials for thesis creation. Characterize
| selection of sources. Assess that student used all relevant sources. Verify that all used elements are correctly distinguished
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from own results and thoughts. Assess that citation ethics has not been breached and that ail bibliographic citations are
complete and in accordance with citation convention and standards.

Bibliography used in diploma work does not follow citation norm CSN 1SO 690 usually used at CTU in Prague. Nevertheless
all sources are properly marked and cited.

Additional commentary and evaluation

Present your opinion to achieved primary goals of thesis, e.g. level of theoretical results, level and functionality of technical
or software conception, publication performance, experimental dexterity etc. )

Technical level of diploma work is very good. Proposed methodology was evaluated with help of simulation model. | miss
deeper description of used tool, combustion engine model in this case. Question for successful transition of proposed
system would be also application on real engine, where all measured values might be with some error.

IIl. OVERALL EVALUATION, QUESTIONS FOR DEFENSE, CLASSIFICATION SUGGESTION

Summarize thesis aspects that swayed your final evaluation. Please present apt questions which student should
answer during defense.

I would like to ask two question:
1. What kind of simulation model is used OnRamp simulation model?
2. Try to describe possible problems of application of proposed health prognostic system into ECU. Is it

possible to implement this system within ECU itself? Or, is it necessary to use on-line cloud computing
system?

| evaluate handed thesis with classification grade A - excellent.

Date: 28.1.2019 Signature:
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