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PENEH3M
BBPXY JMCEpTALMA 32 NPHCHKAHC HA HAy1Ha crened OHC ,,J[oxmop ' Ha TeMa:
_EMIupudHO M3CIEBAHE HA B3AMMOJICHCTBUCTO KopabeH Kopryc-rpeOeH BUHT IpH
crauzpapt ISO 19030 ¢ aBTOp MK Huxkoc [Tanareopruoc
pelieH3eHT: npod. ATH Huxonaii Jlumurpos Munues, DHC

1. AKYyTaJHOCT HA pa3paboTeHus B aMcepTALHOHHATA PaboTa npodJieM.

Cren KaTo TNpEThpOs peIuua KONMYECTBEHM M KadeCTBCHH W3MEHEHMS, BOIHUA
TPAHCTIOPT ¥ B CJIEJBALMTE HAKOJIKO ACCETHIICTHA 3amasd pojiATa CHM Ha OCHOBEH BHI
TPAHCMOPT B CBETOBHATA BBHHIIHA THPIOBHSL. KOHKYPEHTHOCTTa Ha BOAHHS TPAHCIOPT NPH
NpeBO3BaHE HAa MAacoBH TOBAapU-PYJa, HedT, 3bPHEHHM XpaHW, TOBapu M Jp., KOUTO
TPEICTABIIsBAT OCHOBEH OOCKT Ha TOBAPONOTOLHMTE Ha BOJHUTE ITHTHIIA, 33 CEra HE MOXKC 1a
O'bJI€ TOCTUIHAT OT APYI' BUJ TPAHCIIOPT.

SIBieHMATa, KOWUTO CHIBTCTBAT IBHKCHHUCTO HA kopaba, ce 00yCnaBsT OT CIIOXKHH
KMHEMATHYHH M JIWHAMAYHH BPB3KH KaKTO MEXIY CICMCHTHTC CBHCTABJIABAILM KOPAOHUSI
IIPOMYJICHBEH KOMIIEJIKC, TaKka H C MHOro00pa3HO MPOsBABALIATA CC OKOJHA CPEIa. Tosa
onpenenst HeobXxoamMocTTa OT paspaboTBaHe W TIpWwIaraHe Ha ChBPEMCHHH HAy4HO
0GOCHOBAaHM HOPMH 33 M30MpaHe Ha EKCIUIOATALMOHMTC DEXUMHU. PemaBaHeTo Ha Ta3u
3ajaua M3MCKBA OT BCEKM KOpaOeH MEXaHuk Ja ymee nad TIPOBEX/IA EKCIEPHMEHTAHH
M3CIIeIBAHMS, Ype3 KOUTO Aa MACHTH(HIMPA CHCTOSHUETO HA TIPOITYJICUBHHUS KOMIUIEKC, 32
@ B3eMe MPABIJIHO PELICHHE 3a M30MpaHe Ha excrioaTaloHHuTe pexxumu. Tasu 3anada
BUHAMH € CTOSia mnpel KopaOHuWTe MEXaHuWild. HosoTo B Ciydas € OliCHKaTa Ha
e()eKTHBHOCTTA 1O OTHOLICHWE Ha pa3xoja Ha ropuso u emucuute CO2 B3 OCHOBA HA
M3HCKBAHHUTE HHMBA OTIIEYAaTHK BHPXY OKOJIHATA CPE/A, KAKTO © nedurmpano B crannapra ISO
19030. ToBa onpees He3aTUXBALIATA AKTYaITHOCT Ha npobiema. B ciyyas Tas akTyaiHoOCT €
CBBP3aHA C MPUJIAraHe Ha ICHO fe(pUHUPAHH OLICHKU B LIATHPAHUS CTAHAPT.

2. HanpageH e 3a/{bJI00 eH TUTEPATYPEH 0030p
OCHOBHO IO aHanu3a Ha jaeduuuimMTe B CTAHAApPT ISO 19030. Ot ToBa HE Moratr na ce
HATIPABAT U3BOJIM OTHOCHO JIUTEpATypHATA OCBEIOMEHOCT Ha aBTOPA.

3. TlocraBeHATa 1leJi B AMCEPTANUATA MOKE 1A Obje peanu3upaHa
ype3 neQuHMpAHWTE OT JIOKTOpaHTa 3ajatudl — Ch3JaBaHE HAa CHCTEMA 32 TEXHUYCCKO
obcnyKBaHe Ha KopaOuTe GasupaHa HAa HM3MEPUMH MapaMeTpH ceracao 1SO 19030,
ocurypena cs¢ copryep 3a MOHUTOPHHT.

4. KpaTka aHAIMTHYHA XAPAKTEPUCTHKA HA AucepTANMATA.

Cnen riaBa 1 — BbBEICHUE CIIENBA TJIaBa 2 — nurepaTypen 0630p. oOpe ou 6mino, ako
nokropanTa Gelne 3amo3HaT ¢ M3CICABAHUATA nposeneny B Bpnrapus. TAXHOTO Haualo ©
nocraBeHo or cT.H.c. AHa EnueBa W CT.H.C. Cr. Tlponanos ot HHctuTyTa MO BOJACH
tpancniopr. Hauanoto ¢ 1965 r. Hscnensanusta NpPOABIDKABAT CICA 1966 r. mox
PHKOBOZICTBOTO HA npo¢. E. Cranues (Torasa JOLL. Karl. 3 paHr). 3ammTeHa € IMcepTaius ot
xan.2 panr Xp. bornaHos. B 1snocTeH CHCTEMATH3UPAH BUJ PE3yNTATATE Ca U3NONCHH B
moHorpadusaTa ,JIMHAMWYHN M3CICIBAHMA  Ha KOpabHMsi TPOTYJICUBEH KOMILIEKC B
eKCIUIOATAIIMOHHH yCiioBus *, BOCHHO M3/aTelCTBO, Codust 1982 r. ¢ aBTOpH: E. Cranues, H.
Munues, 1. Banrenos, [lp. Bekos. 3a CHKAJICHHE ClIed CMbpTTa Ha npod. CraH4eB
M3CIIeIBAHMATA B TA3M HACOKA MPAKTHIECKH JIMNCBAT. Ha ¢ona Ha HOBUS CTAAAPT ISO 19030
M3MbKBA ¢ 0coOEeHa CHa 3HAYMMOCTTa Ha M3CTICIBAHUATA Y HAC B TO3M JAJICUY€H MEPUOLL.

B tperara rnasa ,MeTononorus™ OKTOpaHTa nopoOHO u3jIara ChIHOCTTA HA npobnema
1o orneHka Ha eeKTMBHOCTTA Ha KOpaOHus TIPOTYJICUBEH KOMILICKC 4pe3 MeTO/a pa3BUT B
[UTHpaHaTa MO-rope moHorpadus. JloxkropaHTa mnpennara H pa3BvBa TNPUIOKCHMETO HA
METO/Ia 32 OLEHKA Ha ChOTBETBCTBUETO HA CNCMEHTUTE ma KITK 1 nporHo3upaHe NPOMEHHUTE
B pE3yJITATHTE HA CKCILIOATALHATA, 00BBp3BAiKY TOBA CBC CTAHIAPT ISO 19020, ISO 19030.



[To chIecTBO TOBA MPEACTABIISABA OPUTHHAIHA UIES.

Yerspprata rnasa ,[logxonq Ha peUICHME M aHAIM3™ € IOCBETEHA HA IPAKTHYCCKHUTE
BBIIPOCH BHB BPb3Ka C NMPHIOKEHHE HA CHCTEMA 32 MOHUTOPUHT. BakeH €JIEMEHT B TaKaBa
cHCTeMa ca CeH3opuTe W wu3MmepBanusta Aeduuupanu B 4.3. Jlamemm ca B 4.4
NPENOPHUNTENHA TTApaMeTpu 3a u3MepBaHe. Korato naHHuTe ca ChOpaHH OT CEH30PHMTE T
TpsiOBa ma Obaar obpaGoreHu, (unTHpaHd MU HOpPMHUpaHW. B Tasu Bpb3Ka C€ MPEACTaBA
paspaborenus codryep 3a HabJOJCHME Ha TPOU3BOAHMTENIHOCTTa Ha Kopaba (SPM) BbB
Bpb3Ka che cranmapt [SO 19030 3a nonobpsiBane edexrrHOCTTa Ha KITK.

5. B aucepranusTa Ha HAJULE CJAECAHUTE NPHHOCH

1. PapaboTeHa € IUIaHOBA CHCTEMa 3a TEXHHYECKO OOCIy)XBaHE Ha KOpaOuTe,

ocurypsiBama padotHo cecrosiuue Ha KIIK, Ha ocHoBata Ha M3mMepumMu napaMeTpy B
cboTBETCTBHE ChC cTaHmpaT ISO 19020.

2. Paspaboren € coryep 3a HaOIOIECHME NMPOM3BOAMUTEIHOCTTa Ha Kopaba (SPM) B

cpoTBeTcTBHE Che cTanaapt [SO 19030 3a nopobpsiBane edexruHOCTTa HA KITK

3. BwbB Bpb3ka ¢ npunarade Ha [SO 19030 e npemioXeHo OLEHKUTE ¥ MPOrHO3UTE Ha

KIIK na ce u3pwspuiBaT 4pe3 npuiiaraHe Ha yChBHPIICHCTBAHATA NBOWHA nuMarpama
MOCTPOSHHA IO JaHHU OT €KCIUI0ATAlMOHHM U3ITUTAHHUS.

Ha ocHoBaTa Ha rOpHHsi PHHOC CE MOCTHra HAAEXKAHO IPOTHO3MpaHe Ha paborara Ha
KIIK.

[preMam NPHIOKEHUTE MPHUHOCH NC(PUHUPAHH B TUCEPTALUATA.

6. Ilo aucepTauMsaTa CA HANIPABEHH ABE NYOAHMKAIMM, I0KIIA/IBAHU HA MEXKYHAPOAHU

KOH(EpEHLIUH.

7. 3HAYMMOCT HA Pe3YJITATHTE 34 HAYKATA M NPAKTHKATA

[NpencraBeHUTe pPE3yNITATH MPEACTABIABAT IPUHOC B Pa3sBUTHETO HA TEXHMYECKaTa
excrioaranus Ha kopabure. Ocob0eH MHTEpeC NMPEACTBIsBA ASPUHUPAHETO HA HOBO aKTYaJIHO
MACTO Ha Owarapcku wuscneasanus ¢uHanu3upand npenu 40 roaMHu, BBB BpB3Ka C
M3I10JI3yBAHETO UM TIpH mpuiarase Ha ctanaapt ISO 19030.

3aksouenue

PenieH3upaHa JycepTalys NPEICTaBIisBa 3aBBPIIHO U3CIEIBAHE B €lHA N00PE M3BECTHA
Hay4Ha 0051acT, KosTo nopaau cranaapt ISO 19030 npunobusa HOBO 3ByueHe. ToBa MU NaBa
OCHOBaHHe Jia npeioxka npuckiaasero Ha OHC | noxrop* Ha urk. Hukoc [Tanareopruoc.

Jlata: 04.04.2022r. PEHEHBEHT: ............osusanamsns
npod. ntH H. Munues



REVIEW

on a dissertation for awarding an educational and scientific degree "Doctor, Ph.D
on the topic:
" An Empirical Investigation of Hull and Propeller Vessel Performance Under the ISO
19030"
by eng. Nikos Papageorgios
Reviewer: Prof. D Sc. Nikolay Dimitrov Minchev, DHC

1. Relevance of the problem developed in the dissertation.

After undergoing a number of quantitative and qualitative changes, water transport has
preserved its role as a major mode of transport in world foreign trade and will keep it for the
next few decades. The competitiveness of water transport in the transport of bulk cargo - ore,

oil, grain, cargo, etc., which are the main object of freight flows on waterways, for the time

being cannot be achieved by other modes of transport.

The phenomena that accompany the movement of the ship are determined by complex
kinematic and dynamic relationships between both the elements constituting the ship's
propulsion complex and the diversely manifesting environment. This determines the need to
develop and implement modern scientifically sound standards for the selection of operating
modes. Solving this task requires every ship engineer to be able to conduct experimental
research to identify the state of the propulsion complex in order to make the right decision to
choose the operating modes. This task has always in the focus of attention of ship engineers.
What is new in this case is the assessment of efficiency in terms of fuel consumption and CO2
emissions based on the required levels of footprint on the environment, as defined in the ISO
19030 standard. This determines the continuing relevance of the problem. In this case, this
relevance is related to the application of clearly defined estimates in the cited standard.

2. An in-depth literature review has been made
mainly on the analysis of the definitions in the ISO 19030 standard. No conclusions can be
drawn from this regarding the author's literary awareness.

3. The goal set in the dissertation can be achieved

through the tasks defined by the doctoral student - creation of a system for maintenance of



ships based on measurable parameters according to ISO 19030, provided with monitoring
software.

4. Brief analytical characteristics of the dissertation.

Chapter 1 - introduction is followed by chapter 2 - literature review. It would be good if the
doctoral student had been acquainted with the research conducted in Bulgaria. Its beginning
was set by Senior Reseach Associate Ana Encheva and Senior Reseach Associate St.
Prodanov from the Institute of Water Transport. The beginning was set in 1965. The research
continued after 1966 under the guidance of Prof. E. Stanchev (then Assoc. Prof. Capt. Navy).
A dissertation by Chap. Navy Hr. Bogdanov was defended and approved. The results are
presented in a complete systematized form in the monograph "Dynamic studies of the ship's
propulsion complex in operational conditions", Military Publishing House, Sofia 1982 with
authors: E. Stanchev, N. Minchev, P. Vangelov, Dr. Velkov. Unfortunately, after the death of
Prof. Stanchev, research in this direction is practically absent. Against the background of the
new standard ISO 19030, the importance of research in our country in that distant period
stands out with special force

In the third chapter "Methodology" the doctoral student explains in detail the essence of
the problem of evaluating the effectiveness of the ship propulsion complex through the
method developed in the above monograph. The PhD student proposes and develops the
application of the method for assessing the conformity of the elements of the SPC and
predicting changes as a result of the operation, linking this with the standard ISO 19020, ISO
19030. In essence, this is an original idea.

The fourth chapter, “Analysis and Solution Approach”, focuses on practical issues related
to the implementation of a monitoring system. Important elements in such a system are the
sensors and measurements defined in 4.3. Recommended measurement parameters are given
in 4.4. When data is collected from sensors, it must be processed, filtered and normalized. In
this regard, the developed software for ship performance monitoring (SPM) in connection

with the ISO 19030 standard for improving the efficiency of the SPC is presented.

5. The following contributions are available in the dissertation
1. A planned system for ship maintenance has been developed, ensuring the working
condition of the SPC, based on measurable parameters in accordance with the ISO 19020
standard.
2. Ship performance monitoring software (SPM) has been developed in accordance with
1SO 19030 to improve the efficiency of the SPC



3. In connection with the application of ISO 19030, it is proposed that the assessments
and predictions of the SPC be performed by applying the advanced dual diagram based
on data from operational tests.
Based on the above contribution, a reliable prediction of the work of the SPC is achieved.

I accept the attached contributions defined in the dissertation.

5. Two_publications have been made on the dissertation, reported at international

conferences.

6. Significance of the results for science and practice

The presented results represent a contribution to the development of the technical
operation of ships. Of particular interest is the definition of a new contemporary place of
Bulgarian research finalized 40 years ago, in connection with their use in the application of
ISO 19030.

Conclusion

A reviewed dissertation is a final study in a well-known scientific field that acquires a new
significance due to the ISO 19030 standard. This gives me reason to propose the award of the

educational and scientific degree "Doctor" to eng. Nikos Papageorgios.

Date: 04.04.2022 REVIEWER: ..o
Prof. Dr. N. Minchev



