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ABTOp Ha AucepTauHOHHHs TPyA: vk, Hukoc [lanareopruoc

Tema Ha JHCEPTAMOHHHS TPYA: ,,EMIMPHYHO U3CTIEBaHE HA B3aUMOJICHCTBUETO
xopaben kopryc-rpeben BUHT nipu ctanaapt ISO 19030
_,An Empirical Investigation of Hull and Propeller Vessel Performance Under the ISO
19030

M3roTBHJI peUeH3usTa: npod. 1-p HHXK. Jlumutsp Hopnanos Jlumurpakues, BBMY , H.
Y. Banapos® — rp. BapHa.

1. AkTyanHocT Ha pa3paboTBaHUsI B AHCEPTALHOHHHS TPYI. Crenen u mMamal Ha
AKTYAJIHOCTTA Ha NMPo0JjieMa ¥ KOHKPeTHUTE 3aa'iH, pa3paboTeHH B AMCEepPTALMATA.

B cBeroBeH Mam@ab HENpeKbCHATO Ce TOCTAaBAT BBIPOCH, CBBP3aHM C BIMSHUCTO Ha
CKCILTOATAIMOHHMTE XapaKTEPUCTHKH HA KOPIyca M BMHTA Ha kopaba, ¢ edeKkTuBHATA paboTa Ha
KOpaGHUTE JIBUTATENM U HENPEKbCHATA JIMHAMHUKA, CBHP3aHA C TEXHMKO-KOIMUCCTBEHH M LICHOBH
XapaKkTepucTHKH. Te3u BBIPOCH ECTECTBEHO Ca OOBBP3aHM 3a/BIDKATCIHO ChC CHBPEMCHHUTC
W3CIIEIBAHMS 1 ,,J0OPY MPAKTHKK - B IOBEYETO CIyuau PEBHUBO MA3CHH B TalHa.

B Tasu Bpb3Ka CMATAM, Y€ HACTOAIIMAT TPYA NaBa PEICHMS M OTrOBOPH Ha CIICIHHUTC
BBIIPOCH :

» Kak Moske 1 ce M3MepH MPOM3BOAMTEIHOCTTA Ha Kopaba?

» Kou ca OCHOBHUTE (paKTOpH, BAMseUlM Ha paboTaTa Ha KOpaOHHMS MPOIMYJICHBCH
KoMIuTiekc?

> Kaxsa e Bpp3KaTa MENLy IPOM3BOIMTENHOCTTA Ha KOpada 1 pa3xona Ha ropuso?

> Kaksa e Bpb3kata Mexay paboraTa Ha kopaba M BB3JECHCTBMETO BHPXY OKOJIHATA
cpena?

» Kak Moske 12 ce CPaBHH MEPUOBT Ha eKCTIIoaTaIus?

» MoyKe JIi 1 ce M3UMCIAT OBACIIMTE XapaKTePUCTHKA Ha Kopaba 1o BpeMe Ha CyX
JOKHHT?

» Kaksu ca puHAHCOBUTE MOJI3U OT M3MOJI3BAHETO HA ISO 19030 ?



» Kou ca pernameHTUTe, B3eMally NpeABU N0KIaauTe 3a ouenka no ISO 19030 ?

[TocTaBeHuTe 3amaud W HAaJCHUTE OTNOBOPM HAMbJIHO OTrOBapAT Ha LENTa Ha TO3U
JIUCEPTALMOHEH TPYJ — METOHOJIOTHYECKH Jla CE€ aHaau3upa €(EeKTHBHOCTTAa U NPUJIAraHeTO Ha
cucremara ISO 19030 Bbpxy nuaBaTenHu ChAOBE.

2. ITo3HaBa JM JAMCEPTAHTHT CHCTOSIHHETO HA NpolJjeMa M OLEHABA JIM TBOPHYECKH
JINTEPATyPHHUSI MaTEPHaJL.

JlucepTaLMOHHUAT TpPyH € CTPYKTYpHpaH Kakro cieapa: YBox, Tpu rnasu, H3poaw,
[Ipunocu u [punoxenus.

JlucepranTsT umx. Hukoc Tlanareopruoc nokassa MHOTO 100pO MO3HABaHE HA CHCTOSHUETO
Ha mnpoOsieMa, BHAMMO B TPWIOKEHHS KbM JAWcCepTaumsTa B pa3mep Ha S50 crpanunu. B
HAIpaBEeHHsl JIUTEPATYpeH 0030p KaHAWAATHT OOphINA CHEIHMAHO BHHUMAHWE HA BHHIIHUTE U
BBTPELIHATE TTAPAMETPH, BIIMSEIH Ha paboTaTa Ha KOPaOHUS TIPOIYJICUBEH KOMILICKC.

O06bpHaTo € cnenuanHo BHuMaHue Ha ctaHaapt BIMCO 3a nouucTBaHe Ha BOJHHM KOPIYCH
u crarapt [SO 19030.

Ot nocouenara OubHOrpadus, MOCEUABAHUTE TOKTOPAHTCKUA KypCOBE, HATPYyNaHUsl ONUT
Ha JUCepTaHTa KaTo KOopaOeH MEXaHWK € BMIHO, Y€ € M3I0JI3BaJl 3HAHUS OT Pas3]M4YHHM HAy4YHU
00J1acTH, KOETO € TMOBHIIMJIO HErOBHS HAy4eH KanalUTeT U € pa3liMpHIIo 3HaHUS My. Beuuko ToBa
MH JlaBa OCHOBAaHHWE Ja TBbpHs, 4e urwxk. Hukoc [Tamareoprmoc mobpe mosHaBa ChCTOSHMETO HA
TPETUPaHUs B TUCEPTALMOHHUS TPYA MpoOIeM 1 MOAX0/A 33 HEFOBOTO PELIaBaHe.

3. M36panaTa METOAMKA HA H3CJIeABaHEe MOJKe JIH Ia Jajie OTrOBOP HA MOCTaBeHATa e
W 32/1a4H HA JHCEPTALHOHHHA TPYA.

MeToauKaTa Ha M3CJIEIBAHETO B JUCEPTALMOHHUS TPY € KOMIUIEKCHA.
TexHONOrusATa Ha M3CJIEABAHETO 0OXBalla Ba eTana (pelraBa CICAHUTE 3a0a49H):

- Ch3Ja/icHa € IJIAHMpaHa CHCTEMA 3@ TEXHUYECKO 00CITy)KBaHE Ha KOPaOMTE, KOATO CIIyXKU
32 MOJIPHKKA HA CHCTOSHMETO Ha kopabuusi mpomyncuseH kommieke (KIIK), Gasupana Ha
KOJIMYECTBEHO M3MEPHUMH TTapaMeTpH chrylacHo cTanaapt ISO 19020,

- HampaBeHO € MpENKcaHue Ha COPTyep 32 MOHMUTOPHMHI Ha KOPAOHMTE XapaKTePUCTUKU
Ship Performance Monitoring (SPM) cmopex ISO Standard 19030 3a mnomoGpsiBaHe Ha
e()eKTUBHOCTTA HAa KOPAOHUS NIPOIYJICHBEH KOMILIEKC;,

Ilpu pa3paGoTBaHETO Ha IUIAHMpaHa CUCTEMA 3a TEXHHMYECKO OOCIyKBaHe Ha Kopabure,
JIUCEPTAHTHT CE MM030BaBa Ha roisiM Opoi  HM3TOYHMIM , B PE3YITaT HAa KOETO € HalpaBuIl
IPSNMCAHNE 32 TIPHIIOKEHHNE HA METO/MKA 33 OLCHKA Ha ChOTBETCTBHETO Ha eiemeHTHTe Ha KIIK
¥ TIPOrHO3MPAHE HA IOJIOXKUTEHUTE IPOMEHUTE NPH Obe1Ia eKCIIOoATALL.

4. KpaTka aHAJIMTHYHA XaPAKTEPHCTHKA HA €CTECTBOTO M OLEHKA HA I0CTOBEPHOCTTA
HA MATEPHAJIA, BbPXY KOHTO ce rpaasiT NPHHOCHTE HA JHCEPTALHOHHHUS TPYA.

B NpemoCTaBeHMs 3a PELEH3MPAHE [MCEPTALHMOHEH TPYH C€ pasrexnaar mnpodiemw,
CBBP3aHH ¢ pasmopenOure 3a eHepruiiHa edextuBHOCT. ChlnecTByBaumuTe Kopabu TpsOBa 1a
pasnojarat ¢ IUIaH 3a yNpaB/ICHHE HA €HEPruiHaTa €(PEKTMBHOCT, KOWTO pasriex/a Hema KaTo
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IIOIIOﬁpCHO IUIAHUPAHE Ha IIbTYBAHETO, IMO-4E€CTO MOYMCTBAHC HA NMOABOAHUTE YaCTH Ha Kopa6a 151
BUTJIOTO, BBBCKIAHC Ha TCXHHMYECCKM MCPKHW 32 HaMa/IsIBAHE Ha TOIIJIMHHUTE 3ary6u U J10pu
MOHTHUPAHC HAa HOBO BUTIJIO.

B kpaiiHa cMeTKa € HanpaBeHO W MpEUcaHue Ha co(Tyep 3a MOHUTOPHHT Ha KOpaOHMTE
xapaktepuctuku Ship Performance Monitoring (SPM) cnopen ISO Standard 19030 3a
nonobpsiBaHe Ha €(PEKTUBHOCTTA Ha KOPAOHUS IIPOITYJICUBEH KOMILIEKC.

HarpaBeHu ca ¥ KOHKPETHH M3BO/IH, KAaTO HAKOH OT TAX UMaT (opmareH xapakrep. Cuuram,
Ye HAMPaBEHHAT royisiM Opoil W3BOAM MoraT Aa ObIaT CBEIEHH IO HIKOJKO M0-0000ImaBamy, Thii
KaTO YacT OT TAX Ca OTYETCHH B OT/EJIHUTE TTIABU HA JUCEPTALIMOHHHUSA TPYI.

5. Hay4ynu, HAyYHO-IIPHJIOKHH M TIPUJI0XKHH NPHHOCH HA JUCEPTALHOHHHUS TPYA.

HornspmaBaM KaTO ChIICCTBCHU MHOXKECTBOTO BXKHHU PE3YJITATH, U3BOAN U KOHCTATALlH,
HaIlipaBCHH B IIPOLECCA HA U3CJICABAHUATA, IIPCACTaABCHHU KATO ITPHHOCH.

Hay4HOo-TIPH/IOKHH NPHHOCH.

1. IIpennoxeHa € IjaHOBa CHCTEMa 3a TOANPHKKA Ha KOpabW, KOSATO CIyKH 3a
NOAIbpKaHE Ha pabOTHOTO CHCTOSHHWE HAa KOpaOHMs 3a[BIDKBAINl KOMIUIEKC, OasupaHa Ha
KOJINYECTBEHO U3MEPUMHM TIApaMETPH B ChOTBETCTBHE ChC cTaHmapT ISO 19020.

Z [pennoxen e codpryep 3a HaGOACHIE HA MPOM3BOAMUTENHOCTTa Ha Kopaba (SPM) B
chotBercTBHE CbC cranaapt ISO 19030 3a nopoOpsBane Ha e(EKTMBHOCTTa HA KOpaOHMS
3aJIBOKBAL KOMILIEKC.

3. HampaBeHo € mpeioXKeHHe 3a W3BBPHIBAHE HA OLIEHKA M TPOrHO3MpaHe Ha
CHOTBETCTBHETO MEXIY €JIEMEHTUTE Ha KopaOHust 3aaBrksal komiieke (KIIK) upes npunoxenue
Ha nonobpeHara [BOIHA qUarpamMa Criope]l IAaHHUTE OT EKCIUIOATALIMOHHUTE U3ITATAHHSL.

IpuioxHu NPHHOCH.

1. W3nonssan e coTyep 32 MOHMTOPHMHI Ha NPOM3BOJMTENHOCTTa Ha Kopaba (SPM),
ceBMecTuM Cbe ctaHmapt ISO 19030, xoero OT CBOsi CTpaHa LIE NOBEAE 10 3HAYUTEIIHO
HaMajsBaHE HA BBHIJIEPOJAHMTE €MHCHMM Ha Kopaba, KaTo IO TO3M HA4YWH 1€ OTrOBOPH Ha
HEMPEKbCHATO HAPACTBALIMTE EKOJIOrHYHH H3UCKBaHHUA ITPU KOPaOOILIaBaHETo.

6. B kakBa creneH JUCEPTALHOHHUSAT TPYA H NPHHOCHTE npeacras/jasiBaT JUYHO 1€J10
Ha THCEPTAHTA.

OnpesieNieHo CMATaM, Y€ MPUHOCKTE Ca JIENI0 Ha aBTOpa, KaKTO ¥ pa3paboTkaTa KaTo LAIo.
3a IOCTOBEPHOCTTA HA JAWCEPTALMOHHHUS TPy CE I0BEPsiBaM U Ha I IPUIIOKEHHETO OT JIMLCH3UPaHa
mporpamMa 3a MNpOBEpKAaTa Ha IUIATHATCTBO HA MOKTOPAHTCKHS TPYA, MOKAa3BallO IOIMYCTAMU
MPOLIEHTH.

7. TlipeneHka Ha MyOIHKALMMTE 10 AHCEPTALHOHHHS TPY.

ITo TemMaTa Ha JUCEPTALMOHHHUS TPYZA Ca MPHIOKEHH €IHA CAaMOCTOATC/IHA U €AHA
KOJNEKTHBHA INyOJHKAalMsi B M3JAHUATA HAa MEKIYHApOIHH KOH(EpEHLHH, Karto ca CraseHH
nopmaruHute u3ucksauus: 3PACPB, IINI3PACPE u [IpaBuiHMK 3a NpUEMaHe u o0yueHue B
JIOKTOPAHTYpa M 3a NPUI00KMBaHe Ha HayJHH cTeneHd Ha BBMY H. M. Barmapos®.
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[Ty6uKaipuTe OTpas3sBaT OCHOBHM MOMEHTH OT W3CJICIBAHETO M PE3YJATATUTE OT
JMCEPTALIMOHHKS TPy, HO cMsATaM, 4e Ou Morio Te na ObaaT u moseue. BeposaTHO aBTOPBT CH
3ara3Ba MpaBoTO 1a TY JOKJIaBa Ce] IPUKI0YBAHE Ha 3aIIUTaTa.

8. 3noJi3BaHe HA pe3yJaTaTHTe.

Hmx. [lamareoprroc oOpbina CHNEHUAIHO BHUMAHWE HA BBHIIHUTE M BBTPEIIHUTE
napaMeTpy, BIUsEIH Ha paboTarta Ha KopaOHUS mpomyacuBeH KoMiuieke. OObpHATO € CHIELHMaHO
BHMManue Ha crangapt BIMCO 3a mouucTBaHe Ha BOAHM kopmycu u crangapt ISO 19030, o
HAMaM uHpopMaLus 3a PaKTHIECKOTO UM BHEAPABAHE.

9. MoTHBHpPaHH NpenopbKH 3a ObACIIO H3MOJ3BAHE HA HAYYHHTE H HAY4YHO-
NPHJIOKHUTE NPHHOCH.

TMoTeppkaaBaM kato BakHa (opMynupaHata B AUCEpTalUsTa Npernopbka 3a Opaema
pa3paboTka, 0COOEHO IO Ce OTHACH N0 COPTyep 3a MOHMUTOPHHI HAa NPOM3BOAMTEIHOCTTA HA
kopaba (SPM).

10. ABTopedepar.

ABTopedepaThT OTroBaps Ha MPHETHTE HM3UCKBAHWS M ChABPKA BCHYKM HEOOXOAUMHU
KOMITOHEHTH.

SAKVIIOYEHHUE

PasrnexpaHaTa TeMa € akTyajHa. V3BOAMTE M TBBPACHUSATA Ca J0Ka3aHH OE3CIOpPHO U
KOPEKTHO.

IlpencraBeHata jauceprauus OTroBaps Ha HopMatuBHUTe H3uckBaHus: 3PACPD,
TTTI3PACPB, [Ipasuinnka 3a npuemane v 00y4eHNe B JOKTOPAHTYpa U 3a IPUAOOHMBAHE HA HAYYHI
crener Ha BBMY ,H. Y. Banuapop* ¥ Ha MHMHMMAJHWTE HAYKOMETPHYHH HM3MCKBAHHMS.
IIpennaraM Ha Hay4HOTO KypH JAa mpuchiau Ha uHK. Hukoc IMTamareopruoc obpasoBarenHata u
nayuna crenes , JJOKTOP“ B npodecuonanHo Hanpasienue 5.5 ,,Tpancnopr, kopaboruiasane u
aBuaums”, HaydHa cnemmanHoct: 02.03.05. , Kopabuu CHIOBH ypenOu, MallMHM U MEXaHU3MH .

07.03. 2022 r. H3roTBHJI PEHEH3UATA © veveveeersrcacrsnscscnsascasasessase

rp. Bapua (npod. a-p urk. {umMuTbp IMMHTPaKUeB)



CERTIFIED
1S0 9001

REPUBLIC OF BULGARIA-"

NIKOLA VAPTSAROV NAVAL ACADEMY
73, Vasil Drumev St. 9002 Varna Tel.: + 359 52 632 015

“FILII MARIS SUMUS”

REVIEW

on a dissertation for obtaining an educational and scientific degree "Doctor, Ph.D." at "N. Y.

Vaptsarov ~” Naval Academy - Varna,
Professional field 5.5 "Transport, Shipping And Aviation",

Scientific speciality: 02.03.05. "Ship Power Systems, Machines And Mechanisms"

Author of the dissertation: Eng. Nikos Papageorgios

Dissertation topic: , EMIIprYHO H3CIEBAHE HA B3aUMOJEHCTBHETO KOpabeH KopIyc-

rpeben BuHT Tipu ctaHaapt ISO 19030%

"An Empirical Investigation of Hull and Propeller Vessel Performance Performance Under the ISO

19030"

Author of the review: Prof. Ph.D. Eng. Dimitar Yordanov Dimitrakiev, "N. Y. Vaptsarov

” Naval Academy - Varna.

1. Relevance of the dissertation. Degree and scale of the applicability of the problem
and the specific tasks developed in the dissertation.

Globally, questions are constantly being asked about the impact of the ship's hull and
propeller performance, about the efficient operation of marine engines and the continuous dynamics
related to technical-quantitative and price characteristics. These issues are, of course, necessarily
linked to modern research and "good practice" - in most cases jealously guarded.

In this regard, I believe that this dissertation provides solutions and answers to the following

questions:
>
>

\%

How can ship performance be measured?

Which are the main factors influencing the operation of the ship's propulsion
complex?

What is the relationship between ship performance and fuel consumption?

What is the relationship between the operation of the ship and the impact on the
environment?

How can the period of operation be compared?
Can the future characteristics of the ship be calculated during dry docking?
What are the financial benefits of using ISO 19030?



» What are the regulations taking into account the ISO 19030 assessment reports?

The set tasks and the given answers fully correspond to the purpose of this dissertation work
- to methodologically analyze the effectiveness and application of the ISO 19030 system on vessels.

2. Does the dissertation author know the current state of the problem and does he
creatively evaluate the literature in the field.

The dissertation is structured as follows: Introduction, Three Chapters, Conclusions,
Contributions and Appendices.

The dissertation author engineer Nikos Papageorgios shows a very good knowledge of the
state of the problem, visible in the 50-page appendices to the dissertation. In the literature review
the candidate pays special attention to the external and internal parameters affecting the operation of
the ship propulsion complex.

Special attention is paid to the BIMCO standard for cleaning water hulls and the ISO 19030
standard.

The stated bibliography, the doctoral courses attended, the accumulated experience of the
dissertation author as a ship engineer make it evident that he has used knowledge from different
scientific fields, which has increased his scientific capacity and expanded his expertise and
knowledge. The above gives me a reason to say that Eng. Nikos Papageorgios is well aware of the
state of the problem treated in the dissertation and the approach to its solution.

3. Can the chosen research methodology give an answer to the set goal and tasks of the
dissertation.

The research methodology in the dissertation is complex.
The research technology covers two stages (solves the following tasks):

- a planned system for technical maintenance of ships has been established, which serves to
maintain the condition of the ship's propulsion complex (SPC), based on quantitatively measurable
parameters according to the ISO 19020 standard;

- Ship Performance Monitoring (SPM) software has been prescribed according to ISO
Standard 19030 to improve the efficiency of the ship propulsion complex.

In developing a planned system for ship maintenance, the dissertation author refers to a large
number of sources, as a result of which he made a prescription for the application of a methodology
for assessing the match of the SPC elements and predicting positive changes in future operation.

4. Brief analytical characteristics of the nature and assessment of the reliability of the
material on which the contributions of the dissertation are built.

The dissertation submitted for review addresses issues related to energy efficiency
regulations. Existing ships should have an energy efficiency management plan that addresses things
like improved voyage planning, more frequent cleaning of underwater parts of the ship and
propeller, the introduction of technical measures to reduce heat loss and even the installation of a
new propeller.

Finally, Ship Performance Monitoring (SPM) software was prescribed according to ISO
Standard 19030 to improve the efficiency of the ship's propulsion complex.

Specific conclusions have been made, some of which are of a formal nature. I believe that
the large number of conclusions made can be reduced to a few more generalizing, as some of them
are taken into account in the individual chapters of the dissertation.

5. Scientific, scientific-applied and applied contributions of the dissertation.
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I confirm as essential the multiple important results, conclusions and findings made in the
research process, presented as contributions.

Scientific-applied contributions.

1. A planned system of ship maintenance has been proposed, which serves to maintain the
operational condition of the ship's propulsion complex, based on quantitatively measurable
parameters in accordance with ISO 19020.

2. Ship performance monitoring software (SPM) is proposed in accordance with ISO 19030
to improve the efficiency of the ship propulsion complex.

3. A proposal has been made to assess and predict the match between the elements of the
ship propulsion complex (SPC) by applying the improved dual diagram according to the data from
the operational tests.

Applied contributions.

1. Ship performance monitoring software (SPM) compliant with ISO 19030 is used, which
in turn will significantly reduce the ship's carbon emissions, thus meeting the ever-increasing
environmental requirements of shipping.

6. To what extent the dissertation work and the contributions are a personal work of
the dissertation author.

I definitely think that the contributions are the work of the author, as well as the dissertation
as a whole. For the authenticity of the dissertation, I also trust the Appendix from the licensed
program for the plagiarism check of the doctoral thesis, showing the admissible percentages.

7. Evaluation of the publications on the dissertation.

On the topic of the dissertation are attached one independent and one collective publication
in the publications of international conferences, complying with the regulatory requirements: Law
On The Development Of The Academic Staff In The Republic Of Bulgaria, Regulations For The
Implementation Of The Law On The Development Of The Academic Staff In The Republic Of
Bulgaria and Regulations For Admission And Training In Doctoral Studies And For Obtaining
Scientific Degrees of the “N. Vaptsarov" Naval Academy.

The publications reflect the main points of the research and the results of the dissertation,
but I think they could be more in number. Probably the author reserves the right to report them after
the defense of the dissertation.

8. Implementation of the results.

Eng. Papageorgios pays special attention to the external and internal parameters influencing
the operation of the ship's propulsion complex. Special attention has been paid to the BIMCO
standard for cleaning water hulls and the ISO 19030 standard, but I have no information about their
actual implementation.

9. Motivated recommendations for future use of the scientific and scientific-applied
contributions.

I confirm as important the recommendation formulated in the dissertation for future
development, especially with regard to ship performance monitoring software (SPM).

10. Abstract.

The abstract meets the accepted requirements and contains all the necessary components.
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CONCLUSION

The dissertation is topical. The conclusions and allegations have been proved indisputably
and correctly.

The presented dissertation meets the normative regulations - Law On The Development Of
The Academic Staff In The Republic Of Bulgaria, Regulations For The Implementation Of The
Law On The Development Of The Academic Staff In The Republic Of Bulgaria and Regulations
For Admission And Training In Doctoral Studies And For Obtaining Scientific Degrees of the “N.
Vaptsarov" Naval Academy and the minimum scientometric requirements. I propose to the
scientific jury to award Eng. Nikos Papageorgios the educational and scientific degree "Doctor,
Ph.D." in professional field 5.5 "Transport, Shipping and Aviation", Scientific speciality: 02.03.05.

"Ship power plants, equipment and mechanisms".

07.03. 2022 Author of the review: ..........co o e,
Varna (Prof. Ph.D. Dimitar Dimitrakiev).



