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H36'bputeHomo om asmopume numepCf11.1-pHo npoy~.~sane llOK030 ,lie u..wo caMo HJIKOJIKO CJJ)Itian., 6 Koumo ce pa3Z11eJ~C0am sonpocu 

Cl5'bp3aHu c HUCK.OmeJ.mepamypxama KopO$UP. npuiKOpa6Hume myp6oKoAmpecopnu azpezamu. 06w;.uosexo cc aJQ!eHJnupa 6"\::PXJ' 

6ucoKom~mepamypuama KOp03Wl. B ny6J1U"KOifWWJa aGmopume pas211ociJam cny\fati om ceoJunc n_oa~m1uNa C6bpsau c 

HUCKOm~mepamypHa KOp03UR npu Kopnycume u myp6umtume KOJJe.JJa xa myp6oKOMnpecopHU a2pezamu PlR20/R, J.:oumupaHu kO 2Jl06Hume 

oeuzameJW 6T23LU Ha MIK ,bpU3 ". fhe>ptMH e QHQ/IU3 HQ nptl'nmama 30 mcuu K0p031/Jill OeucmGUllmO HO cep6U3HUJ1 nepCOHQR npu 

C'bs0a.nama ce cumyaz!wt 

There ore o fe~.., cases of marine mrbochargers law temperature corrosion investigated. Generally, the focus of the researches is on the 
high temperature corrosion seen on the marine turbochargers. in this publication, the authors focus on the low temperature corrosion of the 
mrbine rotors and the gas casings of the turbochargers NR20/R on which they have maimenance carn·ed out. The turbochargers were 
mounted co the both main engines 6~3LU of mlv •· Bri= •·. The reasons for the low temperature corrosion in this case were ana~vzed. The 
acliOns raken by the servicing personnel were described. 



ITPOBEPKA D:EHTPOBICATA HA KOP AEEH BAJIOITPOBO.LJ: ITO METO):(A , JACK UP" 

SHIPS LINE ALIGNMENT VERIFICATION BY "JACK UP" TEST 

K. r. Jlrou~<:auos1, X. B. XpuCTos2, .!( . .!(. XpuCTos3 

BBMY ,,H. :lt Banuapos - Bapua1•>.3 

l.Je;zma HO HOCmOJLU~Cma pa3pa6omKa e 00 Ce npu· 
no;J~Cu Memooa Ha .,JACK UP" · mecm 3a npooepKtl 
l.feHmpoeKama na Kopa6eM BaJlonpoeoo 

Knw~ocu. iJyMu: Kopa6eH BaJlonpoooo, IJeHmpoB· 
Ka, ('Jack up'' mecm, u~l<lecmeaxe, npe1.1.ynsaHe 

.4bstract: The p~trpose of this developmem is to 
appi:y the JACK UP method ro rest the alignment of a 
sltip 's line 

Key words: "Jack up" test, shaft alignmetu, S4.G, GAP 

FnUielK.!lRata pa6ota ua cncteMata • .rpe6en suaT -
eaeprenr<ma ycTaaosr<a", a tar<a C'bJitO a fia KOpa6a 
I<aro WIJIO. B Ta:JH Bp'1>3Ka, Ka'!ecTBOTO ua ues-rposKaTa 
ua sanonposo.ua HMa HJKJIJO'iJITeJIHO salKHO 3aaqesue. 

ITpeJlHaJHaqeHHeTO Ra ueu-rposT<ata e )la ce y6e­
lii!M, qe narepl!te aa Kopa6Hl!Jl sanonposo)l (.!lel!.n.sy.u­
au narepH, narepH aa MelKJlHHHI!JI san, ocaoBHH nare­
pl!) ca npasHJiao uarosapeul! (KIITO nperoaapeiDI, BHTO 

ae)loCTan'!Ho aarosapeHH). 
Qem:a ua aacToqmara pa3pa6on<a e .aa ce npose­

p!! uea-rposKara Ha Kopa6ea sanorrposon no Meto.aa aa 



An Investigation of Mode of Vibrations on An 
Axial Centrifugal-Compressor Wheel depending 

on its aerodynamic loading 

Cvetelina Velkova, Julian Minchev, Jvaylo Minchev 
Deparm~ent of Technical Mechanics 

Nikola Vaptsarov Naval Academy 
Varna, Bulgaria 

cvvelkovat@nvna.eu.. julm_inchev@nvna.eu. iminchevtlrlnvna.eu 

Delyan Hristov 
Department ofShip Power Plants 
Nikola Vaptsarov Naval Academy 

Varna, Bulgaria 
d.hristovlalnaval-acad.b• 

Abstract- the study presents the numerical modeling of Axial Centrifugal-Compre-ssor \"\'heel (ACC\V) from sh·ip engine 
SULZER RTA 52U. The modeling is performed by CAD software program ANSYS Workbench. The design of the 
compressor w~eel is modeled by the Finite Element Method (FEM) technique available in ANS\'S environment The purpose 
of the study is to establish the real cause ofVfR564-31 turbocharger's damage from real ship's engine SULZER RTA 52U. It 
h.as been calculated twenty own frequencies of Axial Centrifugal-Compi"CSSOr \Vbeel taking into account aerodynamic 
loading over bis blades. The main value of the presented study is that hen it has been considered the influence of 
aerodynamic load from fluid Oow acting on the ACC\V according to its own frequencies which is extreme))' hnportant for the 
correct engine turbocharger operating modes. A eompa1·ison of the obtained ''alues for the compressor wheePs own 
frequencies wlch and without e-,:.ternalload bas been made; on the basis of that the true reason for VTRS64-32 turbocharger•s 
desuuetion has been established. 
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AbStract - In the present paper a research. with a natural gas turbocharged engine has been carried out. The influence of 
the deterioration of the rurbocharget· condition to the carbon dioxide emissions has bee,n investigated. Trend figures and 
equations of tbc. relation have been presented. Results from the planned maintenance of the turbochargers have been 
incorporated. ' 
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Axomal(Wl. B ny6.iiRKaniD!Ta e npe.ucraBeH eKcrrepH.Mei:IT C'bC cncreMa 3a urunm.uposo Ma3aae 

aa eJieKTpOHHO ynpaBJlJieM HHC!<O tteCTOTeH Jll!Il:raTeJI B YCJIOBID!Ta Ha H3IIOJI3BaHe Ha HHCKO cepHH 

ropHBa. ITpencraBeHIITe pe3ynrarn ca oneaeHH H ca rrpennoll<eHH np erropbK!!! 3a KopeKTBBHH n ell"cTBIDI 

3a rrpenoTBpaT.smaae Ha O'iaKBaHHTe HelKenaHH rrocne.ncTBIDI OT npe.no3Kpaae aa UHmrn.npoao Macno. 
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Abstract -A study about the LNG fueled engine with spark ignition and pre-chamber is 
conducted. The control system and its dependence on the supercharging system condition is con­
sidered. Experiment with the performance of the system during build up process of deposits on the 
turbochargers surfaces is carried out. Statistically the data was processed and polynomial models 
on the NOx emissions changes were established. Recommendations on further acti()ns were stated. 



EGR OPERATION INFLUENCE 
ON THE MARINE ENGINE EFFICIENCY 

Delyao Hristov, Ivan Ivanov, Dimitar Popov 
Nikola Taptsarov Nava/.4cadem)' (Bulgaria) 

Abstract. In the work presented, the focus is on the influence of the EGR 
operation on the engine perfom1ance factors. Basic principles of the EGR operation 
are considered and experiment with electronically controlled engine is carried out 
on a Kongsberg marine simulator. The influence of !be EGR on the efficiency, 
specific fuel consumption and C02 emissions is evaluated. Recommendations for 
the performance adjusm1ent of the supercharging system are stated. 

Keywords: EGR (exhaust gas recirculation); marine engine simulator 
experiment; EGR basic concept; EGR influence evaluation, 



EGR operated engines process water equipment operational ·safety procedure 
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Abstract: In this publication tlte wash water subsystem features of an exhaust gas recirculation (EGR) system of marine diesel engine are 
considered. In regard wuh the safety of the operation. a procedure for handling d1e wash water system of the EGR is proposed. 11•e chemical 
reactions between the flue gas and the process water are obsen;ed. The wash warer system componentS and their specifics related to the 
chemical reactivil}' are presented. The problems ·with the water impurities, pH value and d•e operation of the EGR system are higlalighted. 
The engineering crew special precautions on safrty on using caustic soda on board is considered. Recommendations are proposed. 
Keywords: EGR WASH WATER, CAUSTIC SODA, MARINE ENGINE EGR. EGR WASH WATER SAFETY PROCEDURE 
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bunkering flow 
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Abstract: In the proposed publication il is conducted simulation-based experiment wilh the bunkering process of type "C" LNG containing 
tank According to the specific features of the LNG bunkering process it is analysed the nature of the boiling off mechanism of the cryogenic 
fluid during bunkering transfer. The attained data by d~e experiment is analysed including !he specifo: condition of heat ingress simulation. 
On d~e base of 1he resulis there are stated conclusions and recommendations 10 the ship operators related to the limiting conditions of the 
pressure vessels operation as it is the type "C" tank 
Keywords: LNG AS MARINE FUEL. TYPE C BUNKERING TA.lvK, BUNKERING FLOW. TANK PRESSURE RISE. HEAT INGRESS TO 
TANK 
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In ~his publication the turbocharger turbine side fouling is considered in the context of 
EGR operated engine. Peiformance test on. marine zwo stroke engine was carried ouz on a 
marine si1mtlator. Different degrees of the fouling are considered and the influence on the 
engine peiformance and emissions are presented in set of figures. The influence on the EGR on 
the deteri01·ated parameters of the engine has been evaluated to be not substantial(v defining. 
The EGR influence was proven to no; improve the deficiencies of the fouled turbine of the 
wrbocharger. 
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Abstract.: In the present publication iJ is considered the technology and the features of the operation of the n£"Ov/y introduced in them arine 
industry wide spreading dual foe/four stroke engines. There are analysed the significant differences between the conventional Diesel engines 
and the dual foe/ Otto engines in their operation process. The influence of the gas fuel quality in the case of the dual fuel engines is in the 
main concern underlined. Simulation based experiment is earned out for data attaining, related to the peifol?nance of tlte dual fuel engines 
influenced by the fuel quality on high load range. The acquired data is analysed, and evaluation of the engine derating outcome is 
peiformed. On the base of the results are stated conclusions and recommendations to be followed by the engineering Cl'ew members dealing 
with such kind of engines on board LNG fuelled ships. 
Keywords: LNG METHANE NUMBER. OTTO CYCLE MARINE ENGINE. KNOCKING OF THE ENGINE. GAS FUEL QUALITY, HIGH 
LOAD OPERATION 



MAIUNE FIXED FIRE FI.GHTING CARBON DIOXIDE SYSTEMS RECENT 
· FAILURES ANALYSIS 
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In this publication the issue with the safe state of the COdixed fire fighting systems were 
stressed. The regulatOIJ' ji-amework on the requirements on the systems regular checks and 
maintenance are summarized The good practices described by IMO are tmderlined as they are 
implemented in the companies' prqcedw·es. Several critical case studies are represented, and the 
roots of their issues are tmderlined. On the base of the observations, conclusions are made, and 
-recommendations are stated for forther actions to be taken with intention to mitigate the problems 
with 1he COJ/i:xed.firefighting systems failures. 
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Abstract: In the present publication are considered the features of the dual fuel four stroke lean burn engines supercharging system 
operational features. 17te supercharging system control means are analysed and performance data is collected fi'om an engine in operation 
on an offshore vessel. The dcJto obtained from the engine in operation is ana(vsed, processed and figures of related parameters are obtained. 
The Iauer are ana~\'sed in relation 10 the impo11ance of the supercharging tee/mica/ condition. Conclusions and recommendations m·e stated 
as a final outcome. 
Ke~•words: DUAL FUEL LEAN BURN FOUR STROKE MARiNE ENGINE, SUPERCHARGING SYSTEM CONTROL, 11~4STE GATE. 
M4RJNE TURBOCHARGER SPEED CONTROL 
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