Azarbaycan Dévlot Doniz Akademiyasinda 2023/2024-cU tadris ilinda
050609 — “Goami energetik qurgularimin istismar:r mithandisliyi”

ixtisasi iizra dovlot imtahaninin
SUALLARI:

1. “GOMI KOMOKCI MEXANIZMLORI, SISTEMLORI VO ONLARIN
ISTISMARI”
1. "SHIP AUXILIARY MECHANISMS, SYSTEMS AND THEIR
OPERATION™
1. Ship steering devices, their varieties and operation.
2. Manual, mechanical and hydraulic transmissions installed on the vessel.
3. Active rudders, their varieties and auxiliary rudders.
4. Anchor devices and their varieties, anchor chains and Register requirements for
them.
5. Windlass, capstans and their devices.
6. Ship lifting mechanisms and their operation.
7. Ventilation systems on the ship, their constructions and principle of operation.
8. Fire extinguishing systems and alarm.
9. Water fire extinguishing system and pumps used.
10. Chemical and steam fire extinguishing system.
11.Water supply system, sanitary system and pumps used.
12.Sewage and wastewater system, pumps used.
13.Cargo, cleaning systems and pumps used on tankers.
14.1nert gas system. Cargo heating system on tankers.
15.Tanker tank washing system and washing machines used.
16. Definition of elements of ship systems.
17. Ballast, trim, roll systems and pumps used on icebreakers.
18. Compressed air system, air compressors and Register requirements for them.
19. Constructions of gear and screw pumps and their principle of operation.
20. Centrifugal pumps and their operating principle.
21.  Constructions of oil and fuel separator and their principle of operation.
22. Drainage system on ships, pumps used in this system and emergency
drainage pumps.
23.  Sub-sludge water treatment separator and requirements of the Register for
them.



24.  Mooring mechanisms and their design.

JIMTEPATYPA:
1. V.0.Osmanov, S.N. Oliyev “Gomi moarkozdongagma nasoslarinin hesab1”.
Baku-2001, ADDA “TI-MEDIA” mothoasi -143 soh.
2. AM.Te. DOkcmnyaranusi CyAOBBIX BCIIOMOTaTeNbHBIX MEXAaHU3MOB, CHUCTEM U
ycrpoiictB: Yue6. Ilocobue / A.M. Te. — Baaguoctok: Mop. roc. yu-t, 2014. —
178 c.
3. B.M. Xapun. CygoBele ruJpaBiIdyeckue pyJeBble MamuHbI-Ofecca
<<®EHIKC,2005-277cTp.
4. B.M. Xapun B.N.CxkomopoxoB. Cy10BbI€ BBO3AYIIIHbIE KOMIIpeccophl. Onecca,
®EHIKC 2003-144cTp.
5. Mexnynapoanas kouBeHimss MAPIIOJI  73/78. Ilo mnpenoTBpalleHUIO
3arpsisHenus ¢ cynoB. Cankt-Ilerepoypr 3AO HTHUMMD-2000.
6. B.B.3aBuma b.I'. [exkun «CynoBble BCIOMOraTelbHbIE MEXaHU3MBI U
cucteMbin-Mocksa, «Tpancniopt», 1984-358 ctp.
7/ .E.H.Illunsie u apyrue «CyaoBble BCIIOMOTaTeNbHbIE MEXaHU3MbD». MOCKBa
«Tpaucnopr» 1984.
8. O.I'. KonecuukoB «CyaoBble BCIIOMOTaTEIbHbIE MEXAaHU3Mbl U CHCTEMBD» -
Mockaa, «Tpancnopm»-1977r.

2. “GOMI KOMOKCIi BUXAR QAZNLARI, BUXAR VO QAZ
TURBINLORI”
2. "SHIP AUXILIARY STEAM BOILERS, STEAM AND GAS
TURBINES".

1.Purpose, construction, principle of operation and basic elements of ship water-
tube boilers.

2. Purpose, construction, principle of operation and main elements of ship's
firetube boilers.

3. Design of ship utilization boilers.

4. Purpose, classification and main characteristics of boilers.

5. Fuels for marine boilers and their main characteristics. Burning fuel in boilers.
Conditions of combustion.

6. Principle of operation and construction of the mechanical nozzle.

7. Heat balance of steam boilers and boiler efficiency.

8. Boiler fittings.



9. Control and measuring devices (instruments)of boilers.

10. Boiler water quality indicators.

11. Water regime of boilers, prevention of scale formation and corrosion.

12. Alarm systems and protection of ship boilers.

13. Construction and principle of operation of the Laval turbine.

14. Construction and principle of operation of Curtis turbine.

15. Construction and principle of operation of active multistage turbines.

16. Construction and principle of operation of reactive multistage turbines.

17. Purpose, principle of operation and schemes of the gas turbine engine.

18. Construction of marine thermal oil boilers.

19. Technological scheme of a refrigerating machine operating on the reverse
Carnot cycle diagram of the machine in the field of wet steam and its refrigeration
coefficient.

20. Technological scheme and diagram of a refrigeration unit with a temperature
control valve and a regenerative heat exchanger.

21. Classification and principle of operation of piston compressors of refrigeration
machines.

22. Theoretical and actual indicator diagram of piston compressors of refrigeration
machines.

23. TRV of refrigeration plant with internal equalization.

24. Testing of refrigeration plant under pressure.

JIMTEPATYPA:
1. Kopuunos 9.B., boiiko II.B., T'omnodactor 3.M. BcmnomorarenbHble,
YTUJIN3AIMOHHBIE, TEPMOMACIISIHBIE KOTJIbI MOPCKHUX cynoB. Opxecca, «Dkcmpecc
pexiamay, 2008. 240 c.
2. Henucenko H.U., Koctee W.C. CynoBbie koTenbHbIe ycTaHoBKH. CIIO,
2005. 285 c.
3. boiiko E.A. «ITaposie koTib» KpacHospck 2005 136 c.- internetdon ¢ixaris
4. Enunn B.U., denuncenko H.M., KocteumieB N.C. CynoBble KOTEIbHBIE
ycraHoBku. Tpancropt, 1993. 215 c.
S. B.1.Eaun«CynoBbie napoBbie KOTiae» M. Tpancnopt 1984r. 248 c.
6. A.N. BonkoB b.Y.Cynepe CygnoBble mnapoBble KOTJIbl  JIeHMHIpan
«Cynoctpoenune» 1988r-. 136c¢.
7. Bepere, A.K. JlensBuHr. CyIoBbl€ MAPOIHEPIETUUYECKUE YCTAHOBKU U
ra3zoBble TypOouHsl MockBa «Tpancnopt» 1982r.- 358c.



3. “GOMI DAXILIi YANMA MUHORRIKLORININ
KONSTRUKSIYASI”
3. "CONSTRUCTION OF MARINE (SHIPBOARD) INTERNAL
COMBUSTION ENGINES™
1.General devices of marine two-stroke and four-stroke internal combustion
engines (ICE). Marking of marine internal combustion engines by existing
standards and basic requirements to marine internal combustion engines.
2. Indicator diagram and operating principle of four-stroke diesel engines.
3. indicator diagram and principle of operation of two-stroke diesel engines.
4. Foundation frames and frame bearings.
5. Construction of crankcases, cylinder blocks, block crankcases and cylinder
bushings.
6. Cylinder heads for two-stroke and four-stroke engines.
7. Pistons of trunk and crosshead engines.
8. Compression and oil removal rings.
9. Piston pins, crosshead assemblies and piston rods.
10. Connecting rods and connecting rod bolts.
11. Crankshafts.
12. Schemes of gas distribution mechanisms. Valve movement mechanisms.
13. Inlet and outlet valves.
14. Gas distribution shafts.
15. Schemes of supercharging and blowing systems of marine internal combustion
engines.
16. Schemes of the fuel system of marine internal combustion engines operating
on light fuel, their main elements and purpose.
17. Fuel supply systems with individual fuel pumps.
18. Schemes of the fuel system of marine diesel engines operating on heavy fuel
and their main elements.
19. Nozzles of marine diesel engines.
20. High pressure fuel pumps.
21. Low pressure fuel pumps, their purpose, types and construction.
22. Schemes of lubrication systems and their elements. Oil pumps, oil filters and
oil coolers.
23. Schemes of cooling systems. Water pumps, water coolers and thermostats.
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24. Starting and reversing systems.

JIMTEPATYPA:
1. N.B.Bo3uuukuii. «CyaoBble JABUraTtesid BHYTPEHHErO cropaHus». M.
Mopxknura. Tom-1, 2008 r, 282 c.
2. Bosnunkuii 1.B., Muxees E.I'. CynoBble qu3enu u ux 3Kkcruryatanus. Y4eo.

JUTSI MOpEX. YUYHIIUII,. 2-€ U3l., mepepad. u gom. — M.: Tpaucnopt, 1990.

360 c.

3. CamconoB B.U., XynoB H.W. J/IBurarenn BHYTPEHHOT'O CrOpaHUs MOPCKUX
CyJlOB. Y4eOHUK JUIsl BBICII. yueO. 3aBeICHHI. —2-¢ u31., nepepad. u jgom. — M.:
Tpaucnoprt, 1990. 368 c.

4, Bosuunkuii 1.B., MuxeeB E.I'., «CynoBble Au3eNbHbIE YCTAHOBKW». T.
Jlenunrpan, «Moptpancey, 1985. 362cTp.
5. «CynoBple  JBHUratend BHYTpeHHero cropanusi» Bosnuukuii W.B.,

UYepnassckas H.I'., Muxees E.I'., M3n. 2-e mepepaboTaHHOE M JIOIOJHEHHOE.
YueOHuk s Mmopexoansid yaunuil. — M:Tpauncnoprt, 1975-415 c.

6. Muknoc A.I'., Yepusasckas H.I'. «CynoBble naBurateian BHYTPEHHETO
cropanus» JI: Cynoctpoenue, 1971 — 400c.

4. “GOMI DAXILI YANMA MUHORRIKLORININ NOZORiYYOSi”
4. "THEORY OF MARINE INTERNAL COMBUSTION ENGINES".
. Brief history of the development of marine internal combustion engines, their
classification and basic concepts.
. Excess air ratio. Combustion products in diesel engines.
. Fuels used in marine diesel engines, the average elementary composition of fuel,
the highest and lowest heat of combustion of fuel.
. The change of pressure in the cylinder during the filling (suction) process.
Definition of filling.
. Change in pressure and polytrope index during compression. Selection of
compression ratio for diesel engines. Calculation of the compression process.
. Pressure change during combustion in diesel engines. Determination of pressure
and temperature at the end of the combustion process.
. Analysis of the combustion process according to a detailed indicator diagram
(combustion periods).



8. Change of pressure and polytropy index during the expansion process.
Determination of pressure and temperature at the end of the expansion process.

9. Pressure change during the exhaust process, free and forced exhaust in two-stroke
and four-stroke engines

10.Indicator power, indicator efficiency. and specific indicator fuel consumption of
the engine. The average pressure of mechanical losses and the average effective
pressure of the engine.

11. Effective power, mechanical efficiency and effective efficiency of the engine.
Specific effective and hourly engine fuel consumption.

12. Comparative performance and thermal balance of engine.

13. Determination of path, speed and acceleration of piston.

14. Deployment of the indicator diagram of a four-stroke engine according to the
Brix method. Determination of the pressure force of gases according to the
indicator diagram.

15. The force of inertia of reciprocating moving masses and the graph of the change
of this force depending on the angle of rotation of the crankshatft.

16. Determination of total (moving) force in crosshead two-stroke and trunk four-
stroke engines.

17. Determination of normal force in crosshead two-stroke and trunk four-stroke
engines.

18. Determination of radial and tangential forces in two-stroke and four-stroke
engines acting on the crank neck of the crankshatft.

19. Torque and overturning torque acting in crank mechanism, torque for one
cylinder. Determination of total torque in multi-cylinder engines.

20. The condition of balancing a single-cylinder engine. Balancing the centrifugal
force of inertia, inertia forces of the first and second levels in a single-cylinder
engine.

21. Purpose of the waters used in steam boilers. Waters used on ships.

22. Settling and separation of fuel.

23. Oils used in diesel engines, their types and uses.

24. Changing the quality of oils during operation.

JIUTEPATYPA:
1. A.S.Ismayilov. Gomi daxili yanma miiharriklorinin nozoriyyasi. Darslik. Baki,
ADDA, 2018. 370 s.



2. N1.B.Bo3aunxkuii, A.C.ITynna. «CynoBele ABUTaTelId BHYTPEHHETO CTOPaHUS».
M. Mopxknura. Tom-2, 2008 r, 470 C.

3. Ismayilov A.S., Sambur H.O., Oliyev S.N., “Gami daxili yanma muharriklorinin
hesabi1”. Dars vasaiti. Baki Tahsil PNM 2003, 146 s.

4. A.T' 'Muxioc, H.I''Yepusickass «CyaoBble IBUTaTe€Iyd BHYTPEHHETO CrOPAHUS».
Cynoctpoenue 1971 r, 400 c.

5. B.Y.CemenoB, H.H.XynoB. «JlBuratenn BHYTPEHHETO CrOpPAaHHS MOPCKHUX
cynoB». M. Tpaucnopt, 1990. 360 c.

6. 11.B.Bo3uunxkuii, C.B.Kamkun, B.IL.IIImeneB, B.®. Ocramenkos. «Paboune
MPOLECCHI CYIOBBIX nu3enei» M. Tpancnopr, 1979, 208 c.

5. “GOMI ENERGETIK QURGULARININ TEXNIKIi iSTISMARI”
5. “Technical operation of ship power plants”

1. Preparation of the internal combustion engine for operation. Start-up of the
internal combustion engine and maintenance during operation.
2. Preparation of systems (water, oil, fuel and compressed air) for operation and
maintenance during operation.
3. Preparation of the internal combustion engine for maneuvers and for stopping.
4. Short-term and long-term stopping of internal combustion engine and
maintenance during standing.
Requirements for the ship's technical facilities during operation.
6 Distribution of loads between ICE cylinders and their regulation.
7. Checking the condition of the moving parts of the diesel engine.
8. Maintenance of the oil system.
9 Maintenance of the cooling system.
10.  Maintenance of the fuel system.
11.Maintenance of the starting and supercharging system.
12. Inspection of power plants and technical means in the engine room.
13. Preparation of the internal combustion engine for work after the repair of the
vessel.
14. The cause and definitions of splitting in the crankshaft of a diesel engine.
15.  Measuring and determining ellipse, taper and barrel condition in the piston
pin and cylinder bushing.
16.  Ensuring safety in the engine room.
17.  Maintenance of marine diesel engines.



18.  "Pompage" in the Gas Turbo Supercharger of the internal combustion
engine cause and ways to eliminate them.

19. Operation of the internal combustion engine in case of sea waves.

20. Operation of the SPP during fouling of the vessel's hull.

21. Operation of the internal combustion engine in case of failure of the speed
controller.

22. Operation of the internal combustion engine when the closed cooling system is
forced to switch to the seawater system.

23.  Environmental protection in the operation of the Ship power plant.

24.  Checking and inspection of signs of normal operation of the diesel after
start-up.

JIUTEPATYPA:
1. IO.JI .[Jeiinero. Okciulyatanusi CYIJOBBIX JHEPreTHYECKUX  YCTaHOBOK,
MexaHU3MOB U cucteM. [Ipaktudeckue coBeTsl U pexkomeHmamuu. / FO.I'. Jleitnero.
— M.: MOPKHUT'A, 2012, 340 c.
2.IlpaBuna TEXHUYECKOM OHKCIUTyaTallMM CYHAOBBIX TEXHMYECKUX CpeacTB. PJ]
3/2/30-83- M: B/o «Moptexundopmpekiamay , 1984. 388 c.
3.C.B. Kamkun..B. Bosuuukwii., B.II. IIIMeneB  Oxkcruyaranus CyJIOBBIX
nuzeneit. Tpancnopt 1990. 343c.
4. B.C. TaBpunoB , C.B.Kamkun , B.IIl. [lImenoB TexHuueckas 3KcIUTyaTalus
CYIOBBIX JM3EJIbHBIX YCTAaHOBOK . 1975. 296 c.

2023/2024-cl todris ili t¢un dovlet imtahaninin suallar1 “Goami energetik
qurgular1” kafedrasimin 13 oktyabr 2023-ci il tarixli iclasinda (protokol Ne 2)
mizakira olunmus vo tosdiq edilmisdir.

“Gomi energetik gurgulart”
kafedrasimin miidiri: dos. A.S. Ismayilov



