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BBPXY AMCEPTALMOHEH TPY 34 JaBaHe Ha HAy4YHA CTeNeH OHC ,Jokmop*
ABTOp Ha aAucepTaumonHus Tpya: Mar. uHx. Ilerko Toxopos Iletkos

Tema na aucepramumonnust tpya: ,,PASPABOTBAHE U ITPUJIOXKEHUE HA HOB
METOJ] 3A TEPMOJMHAMUYHA JIMATHOCTHUKA W KOHTPOJI HA OBEMHHU
XUIAPABJIMYHU EJTEMEHTHU 1 CUCTEMUW™

M3rorBua cramoBumero: pom. ja-p umk. [eopru Ilenuyes Kamukanos, Pycencku
yHHUBEpCUTET ,, AHres1 KbHueB®

1. AKTYaIHOCT HA pa3paGoTBaHMsl B JHCEPTAIMOHHMS TPYA NPoG/ieM B HAYYHO U
HAay4YHO-TIPHJIOKHO oTHowenue. CTemeH M Mamad Ha AKTYaJHOCTTa Ha NpobiaemMa M
KOHKPETHHTE 321241, pa3padoTeHH B JHCEPTANMATA.

JluHaMuKaTa Ha MPOTHYAHe Ha NPOLECHTE B ChBPEMEHHUTE CEH30PH 32 H3MEpBAaHE Ha
Temneparypa € eiuH OT (haKTopuTe, KOMUTO OOYyC/IaBAT CIOXKHOCTTA NPH MPOCKTUPAHETO U
eKCIUIOATALUATe Ha XMAPABIMYHOTO oOopynBaHe. VI3moi3BaHeTo Ha TakuBa CEH30pPH 3a
JIMAarHOCTHKA M KOHTPOJI HAa XHUIPABJIMYHHM CJIEMCHTH M CHCTEMH € KIHO4OB (hakTop Hpu
ClIEEHETO Ha TEXHHYECKOTO UM ChCTOSHHE 10 Bpeme Ha pabora. Heobxomumo e na ce
U3BBPIIAT MHOXKECTBO TEOPETHYHH M EKCIEPUMEHTAJIHW HW3CJIE/BAHUSA 3a ONPE/ICIAHE Ha
TEpPMOIMHAMMYHATA [UKIOBA €DEKTUBHOCT 33 MPOM3BOJIEH XHJPABIMYEH EIEMEHT W/WIM 32
XHIpAaBIMYHATA CHCTEMA, TIPY HEYCTAHOBEHH EKCIIOATaAlHOHHU PeXKUMH.

MacnenuaT peszepBoap Moxe ga Obje AeQUHMpaH KaTO MHTErpUpAll EJIEMEHT I10
OTHOIIEHNE HA XMPABIMYHATA CUCTEMA U € LEeNechoOpa3HoO KbM HETO Jia Ob/1e MPHIOKEH TO3H
Meton. Paszpab6oTBaHeTo Ha OpUIHHAICH TEPMOJMHAMUYEH METOJ 33 JAUArHOCTHKA M KOHTPOI
HA XHIPABIMYHM EJIEMEHTH M CHCTEMH IIe TOA0OpH TAXHATA HAAEKAHOCT W TPAHHOCT B
eKCIIOaTaAlMOHHMs nepuoja. [Ipy H3IBIHEHHE HA EKCIHEPUMEHTAIHUTE H3CIC/BAHUA €
HEOOXO0MMMO OBP30TO, TOYHOTO M HAIEKIHOTO adanTHpPaHe Ha KOHKPETEH H3MEpBaTEICH
CEH30p 3a U3MEPBaHe Ha TEMIIEPATypa KbM TEKYIIHTE YCIOBHSI.

B Ta3u Bph3Ka CYMTAM PEIIABAHETO HA TE3H MPOOIEMH 32 OCOOEHO aKTyaHH.

2. ITo3HaBa JIM IHCEPTAHTHT ChCTOSTHUETO HA NPo0JIeMa M OIEeHsIBA JIH TBOPYECKH
JIATepaTypHus MaTepua?

[IpeoCTaBEHUAT MH 3a CTAHOBHILE JUCEPTALMOHEH TPy € B 06eM oT 126 crpaHui, B
1. 4. 51 durypu, 11 Tabmuuy u 6ubanorpadus or 97 3arnasus, oT KouTo 28 Ha KupHiIMua 1 69
Ha JIATWHULA.

JIOKTOPAHTBT MPUTEkKABA JOCTATHYHO 3HAHUS U NIPAKTHYECKH ONUT 10 PazpabOTeHHsI
npobnem. ToBa My mnosBossiBa Ja (opmyiaMpa MHOrO TOYHO IeNTa M 3aJaduTe Ha
IUCEPTALIMOHHUS TPYL.

HanpaBeH e 00cTOoeH aHaJu3 Ha CBIIECTBYBAILIM HM3CJICABAHUA 110 TeéMaTa ¢ KOPCKTHHU
IpenpaTkyu KbM KOHKPETHH JIMTEPATypPHH U3TOYHHUIIH. HOKTOpaHT“LT € M3BBPIINI CPABHUTCIIHO
H3CJEeABaHE HA METOJAUTE W TEXHHUKUTE 3a JUArHOCTHUKA W KOHTPOJI Ha 00eMHH XUApaBIHIHA
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€JIEMEHTHU U CUCTEMHU.

PaspaGoTena e moaoOpeHa METOJMKA 33 CCICKTHBOH n300p Ha CreuUalIn3upaHH
CEH30pY M anaparypa 3a H3MepBaHe Ha TEMNepaTypa, IpH HEyCTaHOBEHH PabOTHH PEHUMHU Ha
0OEMHH XUIPABIMYHY CJIEMEHTH U CUCTCMH.

ﬂOKTOpaHT’bT € pa3pa6omn TepMOIII/IHaMI/I‘-ICH METOJ 3a AUAarHOCTHUKaA M KOHTpPOJ Ha
00eMHHM XUJPaBIUIHH eJIEeMEHTH W CHCTCMH, B eKCIJI0aTallMOHHM YCJIOBHA. Cnen Toma €
U3BBPIICHO MoJeaupane Hu uscjieaABaHe OTHOCHO AuHAMMUKara Ha MaciCH pesepsoap,
NpeACTaBCH KaTo TCpMOIIHHaMI/I‘IHa rnoacucremMa.

3. H36paHaTa MeToAuKa Ha p3cjeABaHe MOXKe JH Ja najge orroBop Ha
nocraBeHara e 4 ia peuu 3alavuMTe HA JUCePTANMOHHHUS prll?

CwMsaraM, 4ye JOKTOPaHTHT € WM3MOoJI3BAJl METOJIMKH, KOHUTO U3IBITHSABAT MOCTABECHUTC
11eJ1 ¥ 33Jia4u Ha JycepTalnoOHHUA TPYA. Tosa ce oTHACH C IIbJIHA CHJIA 34 MpeUIoKEHUA OT Mmar.
uHX. IleTkoB MeTON 32 TepMOﬂI/IHaMH‘JHa JYarHoCTHKa ¥ KOHTPOJ Ha 00eMHHU XUApaBInIHA
€JIEMEHTHU U CUCTEMU.

4. TlpuHOCH HA IUCEPTAUMOHHHUA TPYA.

[IpeTeHiMuTe 33 MPUHOCH HA JOKTOPAHTA Mar. HHX. [lerkoB ca 06OOIIEHH B OCEM
TOYKH M OTpassBaT OCHOBHMTE pe3yITaTH OT H3CIC/BAHMITA B JACEPTALMOHHUA TPY.
[IpeMaM MNpPELIOKEHUTE MPUHOCH  KaTo JIOCTOBEPHM ¥ IPABWIHO  OTpassiBaily
u3cienoBarenckara pabora Ha JOKTOpaHTa.

5. PesysraTure OT ANCEPTAUMOHHMSA TPy H3I0JI3BAHM JIM €A Bevye B Hay4uHaTa v
commasnara npaktuka? Mma JiM HOCTUTHAT HPHK uxoHomuuecku edexr u mp.?
JIOKyMEHTH, Ha KOMTO Ce OCHOBABA TBHP/ICHHETO.

TIpe/UTOKEHO € PEe3yJITATHTE OT AMCCPTALHOHHMA TPYA peanHo na ce paspaboTaT
BHEJPAT B XUJPABIMYHA CHCTEMA 33 aBTOMATHIHO Ma3aHe Ha PEAyKTOPH ¥ OIOPHM Jlarcpu Ha
IllamoTHA Tient (C eMHUYHA MOIHOCT 75 kW) 1 Oxnaguren (C WHCTaIMpana MOIHOCT 40 kW)
5 O® Beroso Ha Kaomuu AJl. Paspaborkara € OCHIIECTBEHA C [OJIKpenara ¥ y4acTHero Ha
pojema dupma B 00acTTa Ha XM/paBIuiHATA rexurka HYDAC International, ['epmanust —
xioH BapHa.

JlokTopanThT Mar. uiK. IleTkos ¢ aBTop 1 CHABTOP Ha IET HAay4HH IyOIuKaluu, Karo
LOBEUETO ca MHAekcupany B CBeToBHATa 0a3a OT JaHHH Scopus.

6. MoTHBAPAHH TPENOPHKH 32 OBACIIO H3NOA3BAHE HA HAYYHHTE WM HAY4HO-
NPHJIOKHATE IPHHOCH: KAKBO H KB/ 12 C€ BHeApH?

U.IPIpOKOTO pa3Hp0CTpaHCHI/Ie Ha XUJApaBIMIHA CHUCTEMH B TEXHHUYECCKHUTC CBhOPBKECHUA
'Y NpaBU BAXKCH KOMITOHCHT B IIpOMI/lIHJIGHOCTTa. [loBuniaBaneTo Ha HAIEKAHOCTTA Ha TC3U
CUCTEMHU YPE3 JIMarHocTuKa H KOHTpPOJI, KaTo HE c€ IIPEKBCBA paGOTHI/Iﬂ npouec, © oT
CHILECTBEHO 3HAUCHHUC 3a HaMaJIsIBaHE Ha HpOI/IBBO)ICTBCHPITe pasxoad H IIOLI06pHBaHC Ha
UKOHOMHYCCKHUA C(I)GKT. HpOPlBBOIICTBeHI/ITe npeanpuaTii C l'IO)lO6HI/I ChOPBKECHUA ca npsiKo
3auHTEPECOBAHU OT BHEPSIBAHE HA METOJUTE, 00€eKT Ha TO3H )mcepTaunoueH TPYA.

7. Kpurnanu GenexKn u npenophKH.

Hpenopmcwre MH Ca OT TEXHUYCCKO eCTEeCTBO MW HE HaMaIdaBaT MoJIoKUTEIHATa MU
OLICHKa Ha JiocTHaATa pa60Ta Ha JIOKTOpaHTa.

B oszarnasssasero Ha ['masa I oT ABTopedepara ca BKIIOUCHH Llen u 3amaud Ha
JWCEpTAIMOHHMA TPYA”, 2 B A3T0JKEHHETO JIMINCBAT, Thil KaTO €A MPEJCTaBeHH B ,,O0ma
XapaKTePUCTHKA Ha JuCepTalioHHns Tpyn“. B 3anmckara Ha qucepranusira ¢ W3II0JI3BAaH CaMo
TepMHHA ,,CEH30p", IOKaTO B aBTOpedepaTa € M3MOJI3BAH, KAKTO ,,CEH30p", TaKa U ,,JaTauK",
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KoeTo BHacs ABycmucine. Yact or Gpurypure B aBTopedepara He ca ¢ HEOOXOMMOTO KaueCTBO,
KAaTO IIPH HAKOM OT rpadyuKuTe HE Ce paséupa KOs IMHUS 32 KOH NapamMeTbp ce OTHACH.

8. 3axJIloueHMe ¢ SICHO CTAHOBHIILE /1A ce la/ie WJIM He HayYHa CTeleH.

Cunram, 4e TNPEICTABEHMAT MU 33 CTAaHOBUIIEC [MCEPTALMOHEH TPyl Ha TeMa
_PA3PABOTBAHE U ITPWIOXEHUE HA HOB METOJ 3A TEPMOJMHAMWYHA
JIMATHOCTUKA U KOHTPOJI HA OBEMHH XUJIPABJIMYHU EJIEMEHTU H
CUCTEMU* otroBapsi Ha n3uckpanusta Ha 3akona 3a PACPb u My nasam 001112 TIOJIOKHUTETHA
OLIEHKA.

JIOKTOpPaHTBT MpHUTEKaBa HEOOXONAMMHTC 3HAHMA W ONIMT 3a npuo0NBaHe Ha
obpasoparesnnara i HayuHa crenet ,JJOKTOP".

IIpeiaraM Ha yBaaeMOTO HAY4HO JKyPH 1a HPHCH/IH HA 10KTOPAHTA Mar. WHIK.
Ierxo Toxopos Ilerxkos o0pa3oBarejiHATA U HAyYHA CTCHCH "ITOKTOP" no nmay4yHara
CHeNMATHOCT/IOKTOPCKA nporpama ,,KopaGuu cuiioBu ypeioH, MalluHu H MeXaHu3MH®.

Jlara 05.09.2023r. CBHBCTABHIL: ..vvvveeeeeiireeeeninnnens
(0oy. I'eopeu Kaouksnos)
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OPINION
on a PhD Thesis for the obtaining the educational and scientific degree "Doctor"

Author of the PhD Thesis: Master Engineer Petko Todorov Petkov

Topic of the PhD Thesis: "DEVELOPMENT AND APPLICATION OF A NEW
METHOD FOR THERMODYNAMIC DIAGNOSTICS AND CONTROL OF VOLUME
HYDRAULIC ELEMENTS AND SYSTEMS"

Prepared the opinion: Assoc. Prof. Georgi Penchev Kadikyanov, PhD "Angel
Kanchev" University of Ruse

1. Relevance of the problem developed in the dissertation in scientific and
scientific-applied terms. Degree and scale of the actuality of the problem and the specific
tasks developed in the dissertation.

The dynamics of processes in modern sensors for measuring temperature is one of the
factors that determine the complexity in the design and operation of hydraulic equipment. The
use of such sensors for diagnostics and control of hydraulic elements and systems is a key factor
in monitoring their technical condition during operation. It is necessary to perform numerous
theoretical and experimental studies to determine the thermodynamic cycle efficiency for any
hydraulic element and/or hydraulic system under unspecified operating conditions.

The oil tank can be defined as an integrating element in relation to the hydraulic
system and it is appropriate to apply this method to it. The development of an original
thermodynamic method for diagnostics and control of hydraulic elements and systems will
improve their reliability and durability in the operational period. When performing experimental
research, it is necessary to quickly, accurately and reliably adapt a specific measuring sensor for
measuring temperature to the current conditions.

In this regard, I consider solving these problems to be particularly relevant.

2. Does the dissertation student know the state of the problem and creatively
evaluate the literary material?

The dissertation submitted to me for opinion is 126 pages long, including 51 figures,
11 tables and a bibliography of 97 titles, of which 28 are in Cyrillic and 69 are in Latin.

The PhD student has sufficient knowledge and practical experience on the developed
problem. This allows him to formulate very precisely the purpose and tasks of the PhD Thesis.

A comprehensive analysis of existing research on the subject has been made with
correct references to specific literary sources. The doctoral student has carried out a
comparative study of the methods and techniques for diagnostics and control of volumetric
hydraulic elements and systems.



An improved methodology has been developed for the selection of specialized sensors
and equipment for temperature measurement, in case of undetermined operating modes of
volumetric hydraulic elements and systems.

The PhD student has developed a thermodynamic method for diagnostics and control
of volumetric hydraulic elements and systems, in operating conditions. Next, modeling and

research on the dynamics of an oil reservoir, represented as a thermodynamic subsystem, is
performed.

3. Can the chosen research methodology answer the set goal and solve the tasks of
the PhD Thesis?

I believe that the PhD student has used methods that fulfill the set goals and objectives
of the dissertation work. This applies in full force to suggestions from Master Eng. Petkov
method for thermodynamic diagnostics and control of volumetric hydraulic elements and
systems.

4. Contributions of the PhD Thesis.

The claims for contributions of the PhD student Master Eng. Petkov are summarized in
eight points and reflect the main results of the research in the dissertation work. I accept the

proposed contributions as credible and correctly reflecting the research work of the PhD
student.

5. Are the results of the PhD Thesis already used in scientific and social practice?
Has there been a direct economic effect, etc.? Documents on which the claim is based.

It is proposed that the results of the dissertation work should be developed and
implemented in a hydraulic system for automatic lubrication of reducers and support bearings of
Fireclay Furnace (with a unit capacity of 75 kW) and Cooler (with an installed capacity of 40
kW) in the Vetovo plant of Kaolin AD. The development was carried out with the support and

participation of a leading company in the field of hydraulic technology, HYDAC International,
Germany - Varna branch.

The PhD student Master Eng. Petkov is the author and co-author of five scientific
publications, most of which are indexed in the Scopus World Scientific Database.

6. Reasoned recommendations for future use of scientific and scientific-applied
contributions: what and where to implement?

The widespread distribution of hydraulic systems in technical equipment makes them
an important component in industry. Increasing the reliability of these systems through
diagnostics and control without interrupting the work process is essential to reduce production
costs and improve the economic effect. Manufacturing enterprises with similar facilities are
directly interested in implementing the methods that are the subject of this dissertation work.

7. Critical notes and recommendations.

My recommendations are of a technical nature and do not diminish my positive
assessment of the doctoral student's overall work.

"Aim and tasks of the PhD Thesis" are included in the title of Chapter I of the Abstract,
but they are missing in the exposition, as they are presented in "General characteristics of the
PhD Thesis". The thesis note only uses the term "sensor", while the abstract uses both "sensor"
and "datchik", which introduces ambiguity. Some of the figures in the autoreference are not of
the required quality, and in some of the graphs it is not clear which line refers to which
parameter.



8. Conclusion with a clear opinion whether or not to grant a scientific degree.

I believe that PhD Thesis submitted for my opinion on the topic "DEVELOPMENT
AND APPLICATION OF A NEW METHOD FOR THERMODYNAMIC DIAGNOSTICS
AND CONTROL OF VOLUME HYDRAULIC ELEMENTS AND SYSTEMS" meets the
requirements of the Bulgarian Law and I give it an overall positive assessment.

The PhD student has the necessary knowledge and experience to acquire the
educational and scientific degree "DOCTOR".

I propose to the honorable scientific jury to award the PhD student Master Eng.
Petko Todorov Petkov the educational and scientific degree "DOCTOR" in the scientific
specialty/doctoral program "Ship power systems, machines and mechanisms"'.

05 September 2023 The opinion was prepared by: ...
(Assoc. Prof. Georgi Kadikyanov)



