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PROBLEMS WITH THE LOW TEMPERATURE CORROSION ON THE MARINE
TURBOCHARGERS
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Hagwpuenonic om GEMopUme TUMEPANTVDRG APOVIEIHE NOKAZA  HE JE CAMG HAKOAKG CTINA, § KOUMS C8 DESZneNtoam ewnpocy
CEBPIARY ¢ HUCKOMEMREPAMVDRAmA Koposus npu|kopabxume myploxomnpecopry azpezamy, OfurHORERD e MRUEHMUDPA EBIXY
BUCONOMEMNEDARTIPHAMA KOROFUL. B pinusayuand aemapume Pasziencoam cyyall om caeama npawmusa Ceepsan ©
HUCKOMEMNEDITVDHT KOPO3UR BPL KOPHVCUIME ¥ PPOLHNUME KOREIa Ha myphoxoampecopyy azpezamy NR2OR, mowmupany ho zragkume
deuzameny 6T23LU na sk | bpuz . Hagupiuer & qnaius Ha Mpiraiama 3 mas KOpo3uA u JelcmeuRme Ha CEpEUTHuR REPCoRan Rpu
reIdarama ce CUMVAULR.

There are @ few: cases of marine wrbochargers low temperature corrosion investisaied, 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 temperatuve corrosion of the
rurbine rotors and the pas cagings of the turbochargers NR20/R on which they have maintenance carvied out. The turbochargers were
mounied to the both main engines 672300 of mée * Briz". The reasons jor the low temperature corvosion in this case were analyzed. The
actions taken by the servicing personnel were deseribed



[MTPOBEPKA HEHTPDBMTA HA KOPABEH BAJIOITPOBOJ IO METOIA , JACK UP”

SHIPS LINE ALIGNMENT VERIFICATION BY “JACK UP" TEST

K. I'. Tronkanos!, X. B. Xpucros®, 1. 1. Xpucros®
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Lerma na nacmoswama pazpabomua e da ce npu-
noxcu memoda na JACK UP" - mecm 3a nposepra
YEHMpOEKAMAa Ha Kopaben aanonposod

Kuwouoen dpmu: Fopaber eaionpoead, yermpog-
ka, “Jack up" meem, uzmecmeane, npewyneane

Abstract: The purpose of this development is 1o
apply the JACK UP method 1o test the alignment of a
ship's line

Key words: “Jack up” test, shafi alignment, SAG, GAP

Hape#InHaTa paboTa Ha cHoTeMara IpebeH BHET —
SHEpreTHYHA YCTaHOBKZ", 4 Taka ChIIO H Ha kopaba
kato [1an0. B TasH BpB3KA, KA49ECTBOTO HA NEHTDOBKATA
HiE BANOOPOBOAE HME HIEMFHNMHTEIHO BARHO IHAYEHHE.

[TpensasHaseHHETo Ha NEHTPORKATA & Aa ce yhe-
ITHM, 9€ NarepeTe Ha kopabuus sanonpoBon (AeHEByI-
HIH I[mpﬂ.. MEPE HA MENTOHHHEHET BAN, OCHOBHME nare-
PH) Ca NpaBHIHC HaTOBapEeHH (HHTO NPETOBADEHH, HATO
HEMOCTATEYHO HATOBADEHH).

[lenra Ha HacTodIara paspaloTka e na ce npose-
DH USHTPOBKATA Ha Kopafed BanompoRof M0 METONE HA



An Investigation of Mode of Vibrations on An
Axial Centrifugal-Compressor Wheel depending
on its aerodynamic loading
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Abstract = the study presents the nomerical modeling of Axial Centrifugal-Compressor Wheel (ACCW) from ship engine
SULZER RTA 32U, The modeling is performed by CAD software prosram ANSYS Workbench. The design of the
compressor wheel is modeled by the Finite Element Method (FEM) technique available in ANSYS environment, The purpose
of the study is to establish the real cause of VIRS64-32 turbocharger’s damage from real ship's engine SULZER RTA 52T, It
has been calculated twenty own frequencies of Axial Centrifugal-Compressor Wheel taking into account aerodynamic
loading over his blades. The main value of the presemted study is that here it has been considered the influence of
aerodynamic load from fluid flow acting on the ACCW according to its own frequencies which is extremely important for the
correct engine turbocharger operating modes. A comparison of the obtained values for the compressor wheel's own
frequencies with and without exiernal load has been made; on the basis of that the true reason for VTRS564-32 turbocharger’s
destruction has been established,



Turbocharger technical condition influence on the
carbon dioxide emmisions on natural gas fueled
engine
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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 mrbocharaer condition to the carbon diexide emissions has been investizated. Trend figures and
equations of the relation have been presented. Results from the planned maintenance of the turbocharsers have been

incorporated.



EKCILIOATAITNSA HA CHCTEMH 3A IIIJTAHIPOBO MA3AHE HA
HUCKOYECTOTHU KOPABHY! IBUTATEJM ITPH HIUCKO CSAPHO

CBABPKAHHME B I'OPHBOTO CJIE 01.01.2020 'OAUHA

Hean E. HBanos, lensu [. Xpucros, Jamutnp I1. [Tomos

Jonent, TokTOp

e-mail: ivanenchevi@abv.bg

Bucme BoerHOMOpCKo yauanme ,,Huxoxa Horxor Bannapos®
ITK 9002, Bapna, ya. ,,Bacua {pymes* 73

ACHCTEHT, IOKTOp

e-mail: d.hristov(@naval-acad.bg

Brceme BoeHHOMOpCKo yumaume ,,Hukomra Horkos Bammapos®
ITK 9002, Bapna, ya. ,Baenn [{pymes® 73

AcHcTeHT

e-mail: d.popovi@naval-acad.bg

Bueme BoerHoMopceko yuraume ,,Hakona Honkxos Banuapos®
ITIK 9002, Bapna, ya. ,Bacax Jpymer® 73
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Study Of The Impact Of Technical Condition Of The Turbocharger Unit On
Nitrogen Oxides Emissions Of Engine Running On Natural Gas With Pre-

Chamber Ignition And Lean Fuel-Air Mixture
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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 actions were stated.



EGR OPERATION INFLUENCE
ON THE MARINE ENGINE EFFICIENCY

Delyan Hristov, Ivan Ivanov, Dimitar Popov
Nikala Taptsarov Naval Academy (Bulgaria)

Abstract. [n the work presented, the focus is on the influence of the EGR
operation on the engine performance factors. Basic principles of the EGR operation
are considered and experiment with electronically controlled engine is carried out
on a Kongsberz marine sirulator. The influence of the EGR on the efficiency,
specific fuel consumption and CO2 emissions is evaluated. Recommendations for
the performance adjustment 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 the wash warer subsystem features of an exhaust gas recircwlation (EGR) svstem of marine diesel engine are
considered. In regand with the safety of the operation, a procedure for handling the wash water system of the EGR is proposed. The chemical
reactions between the flue gas and the process water are observed. The wash water system components and their specifics related to the
chemical reactivity are presented. The problems with the water impurities, pH value and the aperation of the EGR system are highlighted
The engineering crew special precautions on safety on using caustic soda on board is considered. Recommendations are proposed.
Keywords: EGR WASH WATER, CAUSTIC 50D 4, MARINE ENGINE EGR, EGR WASH WATER SAFETY PROCEDURE



LNG fueled éhip type "C" étar;gg tank pressure rise parﬁcu]a_riﬁes related to the
bunkering flow

Delyan Hristov
Nikola Vaptsarov Naval Academy - Vama, Bulgaria
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Abstract: In the proposed publication it is conducted simulation-based experiment with the bunkering process of tvpe "C" LNG conizining
tank According io the specific features of the LNG bunkering process it is analysed the namre of the boiling off mechanism of the cryogenic
fluid during bunkering transfer. The attained data by the experiment is analysed including the specific condition of heat ingress simulation.
On the base of the resulls there are stated conciusions and recommendations to the ship operators related to the limiting conditions of the
pressure vessels operation as it is the type "C” tanik

Keywords: LNG AS MARINE FUEL, TYPE C BUNKERING TANK, BUNKERING FLOW, TANK PRESSURE RISE, HEAT INGRESS TO
TANK



TURBOCHARGER FOULING INFLUENCE ON THE PERFORMANCE OF
EGR-EQUIPPED MARINE DIESEL ENGINE
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In this publication the turbocharger turbine side fouling is considered in the context of
EGR operated engine. Performance test on marine two stroke engine was carried out on a
marine simulator. Different degrees of the fouling are considered and the influence on the
engine performance and emissions are presented in set of figures. The influence on the EGR on
the deteriorated parameters of the engine has been evaluated to be not substantiallv defining.
The EGR influence was proven to not improve the deficiencies of the fouled rurbine of the
trbocharger.



‘Methane number influence on the dual fuel four stroke marine engine f;eff;n_:{aicé at ﬁgh
load range

Delyan Hristov
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Abstract: In the present publication it is considered the technology and the features of the operarion of the newly introduced in the m arine
industry wide spreading dual fuel four stroke engines. There are analysed the significant differences between the conventional Diese! engines
and the dual fuel Otto engines in their operation process. The influence of the gas fuel gquality in the case of the dual fuel engines iz in the
main concern underiined, Simulation based experiment is carried out for data attaining, related to the performance of the dual fuel engines
influenced by the fuel quality on high lpad range The acquired dain is analysed, and evaluation of the engine derating outcome is
performed. On the base of the results are stated conclusions and recommendations to be followed by the enginsering crew 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



MARINE FIXED FIRE FIGHTING CARBON DIOXIDE SYSTEMS RECENT
FAILURES ANALYSIS
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d.hristovi@naval-acad.bg

Department “Ship Power Plants”, Nikola Vaptsarov Naval Academy - Varna, Bulgaria

In this publication the issue with the safe state of the CO: fixed fire fighting systems were
stressed. The regulatory framework on the regquirements on the systems regular checks and
maintenance are summarized, The good practices described by IMO are wmderlined as they are
implemented in the companies’ procedwres. Several critical case studies are represented, and the
roots of their issues are underlined. On the base of the observations, conclusions are made, and

‘recommendations are stated for further actions to be faken with intention to mitigate the problems
with the CO» fixed firefighting systems failures.



Dual fuel four stroke lean burn eﬁgine supercharging system operational features

Delyan Hristov!
Nikola Vaptsarov Naval Academy Vama, Bulgaria'
d.bristovi@mnvna.en’, dhrisovinnaval-a :

Abstract: In the present publication are consideéred the features of the dual fuel four stroke lean burn engines supercharging system
operational features. The supercharging sysiem contro! means are analvsed and performance daia is collected from an engine in operation
an an offshore vessel. The data obiained from the engine in operation is analvsed, processed and figures of related parameters are obtained
The lanter are analysed in relation to the importance of the supercharging technical condition. Conclusions and recommendations are stated

as o final outcome,
Keywords: DUAL FUEL LEAN BURN FOUR STROKE MARINE ENGINE, SUPERCHARGING STSTEM CONTROL, WASTE GATE,

MARINE TURBOCHARGER SPEED CONTROL
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