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Course guide
280668 - 280668 - Naval Engines

Last modified: 19/06/2023
Unit in charge: Barcelona School of Nautical Studies
Teaching unit: 742 - CEN - Department of Nautical Sciences and Engineering.

Degree: BACHELOR'S DEGREE IN NAVAL SYSTEMS AND TECHNOLOGY ENGINEERING (Syllabus 2010). (Compulsory
subject).

Academic year: 2023 ECTS Credits: 9.0 Languages: Spanish

LECTURER

Coordinating lecturer: MANUEL RODRIGUEZ CASTILLO

Others: Primer quadrimestre:
GERMAN DE MELO RODRIGUEZ - GESTN
ALICIA PICAZO CARREÑO - GESTN
MANUEL RODRIGUEZ CASTILLO - GESTN

DEGREE COMPETENCES TO WHICH THE SUBJECT CONTRIBUTES

Specific:
1. Knowledge of marine diesel engines, gas turbines and steam plants.

Generical:
2. ABILITY TO SHAPE, DESIGN AND IMPLEMENT COMPLEX SYSTEMS IN THE FIELD OF NAVAL ENGINEERING. Ability to conception,
design and implementation of processes, systems and / or services in the field of naval technical engineering, including the drafting
and development of projects in the field of specialization, knowledge of basic materials and technologies, decision making, managing
the activities being projects within their specialty, conducting measurements, calculations and valuations, managing specifications,
regulations and mandatory standards, assessment of the social and environmental impact of technical solutions adopted, economic,
material and human resources involved in the project, with a systematic and comprehensive vision assessment.
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TEACHING METHODOLOGY

Internal Combustion Engines

Acquire, understand and synthesize knowledge.
And solve problems.
Prepare technical reports.
Adopt solutions in practical cases.
Perform the memory of a lab or work.
Analyze results.
Relate knowledge from different disciplines.
Develop critical thinking and reasoning and defend it orally or in writing.

Steam and gas turbines

Ability to learn new methods and theories to equip themselves with the versatility to adapt to new situations.
Ability  to  solve  problems with  initiative,  decision  making,  creativity,  and critical  thinking  skills  to  communicate  and transmit
knowledge and skills.
Ability to carry out inspections, measurements, evaluations, appraisals, surveys, studies, reports, work plans and on site certifications
steam turbine and gas.
Ability to analyze and assess the social and environmental impact of technical solutions.
Ability to design and planning of marine facilities for gas and steam turbines

Steam generators

Acquire, understand and synthesize knowledge.
And solve problems.
Prepare technical reports.
Adopt solutions in practical cases.
Perform the memory of a lab or work.
Analyze results.
Relate knowledge from different disciplines.
Develop critical thinking and reasoning and defend it orally or in writing.

LEARNING OBJECTIVES OF THE SUBJECT

Internal Combustion Engines (MCI)
Theoretical and practical understanding of the operation of internal combustion engines.
Knowledge of various types and facilities on board. Marine engines.
Knowledge of computing powers, jobs, income, consumption, etc..
Use and apply the knowledge gained in the design and selection of marine diesel engines.

Steam and gas turbines (TVG)
Cognitive analysis and understanding of the work cycles of steam turbines and gas
Knowledge of the different parts of a steam turbine and gas.
Knowledge of calculating speeds triangles tobero pallets and pallets.
Knowledge of the calculation of the Powers, jobs, income, etc..
Understanding various types of turbines and their installation on board.
Using the knowledge gained to design and dimensioning of the turbines.

Steam generators (GV)
In-depth knowledge of the steam generators.
Use and apply knowledge gained in the design and selection of steam generators.
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STUDY LOAD

Type Hours Percentage

Hours medium group 25,0 11.11

Hours large group 60,0 26.67

Self study 135,0 60.00

Hours small group 5,0 2.22

Total learning time: 225 h

CONTENTS

Application and classification of internal combustion engines (MCI).

Description:
Study on the different applications of internal combustion engines and ranking.

Full-or-part-time: 2h
Theory classes: 2h

Fundamental concepts and general definitions of MCI.

Description:
Schematic and nomenclature of the reciprocating engine. The engine ignition. The compression ignition engine. Differences
between MECh and MEC. Working fluid.

Full-or-part-time: 2h
Theory classes: 2h

Thermal cycles.

Description:
Analysis of a cycle and performance. Theoretical cycle and actual cycle. Theoretical Otto cycle. Theoretical Diesel cycle. Sabathé
mixed cycle. Comparison cycles. Medium pressure cycle.

Full-or-part-time: 2h
Theory classes: 2h

Engine operating cycles two and four times.

Description:
Indicated cycle and mean pressure indicated. Differences between actual and theoretical cycles. Study diagram indicated.
Pressure diagram.

Full-or-part-time: 2h
Theory classes: 2h
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Organizational study of the engine.

Description:
Major Organs of the engines. Cylinders. Cylinder heads. Caucus. Pistons and segments. Biela. Crankshaft. Distribution
mechanism. Valves. Subsidiary bodies. Construction characteristics.

Full-or-part-time: 2h
Theory classes: 2h

Calculation of powers, yields and consumptions.

Description:
Indicated power. Effective power. Power absorbed by passive resistance. Mean effective pressure. Yields.

Full-or-part-time: 2h
Theory classes: 2h

Engine performance and factors that influence it.

Description:
Characteristic curves. Influence on the opening times of the valves. Loss of power. Specific consumption cash. Relationship
between power and atmospheric conditions. Variables affecting engine performance.

Full-or-part-time: 2h
Theory classes: 2h

Combustion and Fuels.

Description:
General. The fuel components. Power antiknock fuel. Additives. Properties of fuels. Marine Fuels.

Full-or-part-time: 2h
Theory classes: 2h

Lubrication.

Description:
Lubricants. Functions of lubrication. Lubrication Systems. Characteristics of motor oil. Properties. Classification.

Full-or-part-time: 2h
Theory classes: 2h

Forming the mixture.

Description:
Injection. Injection systems and elements.
The process combustión.Variables influencing ignition delay. Combustors. Direct and indirect injection. Functions of the injection
system. Injection systems. Fuel metering.

Full-or-part-time: 2h
Theory classes: 2h
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Refrigeration.

Description:
Refrigerants. Systems and cooling elements.
Refrigeración.Cálculo function of the amount of heat extracted. Cooling systems. Forced circulation. Thermosyphon circulation.
Cooling regulation.

Full-or-part-time: 2h
Theory classes: 2h

Scavenging

Description:
General concepts. Scavenging systems. Cross scavenging . Uniflow scavenging. Tangential scanveiging. Back Scavenging.

Full-or-part-time: 2h
Theory classes: 2h

Motor starting.

Description:
Systems and startup items. Reversible motors.
Engine starting systems. Electric start. Pneumatic starter. Distributor boot.

Full-or-part-time: 2h
Theory classes: 2h

Supercharger.

Description:
Supercharging systems and components.
Supercharging systems. Types of compressors. Turbochargers. Multistage supercharging. EGR valve. Wastegate valve.
Regulation.

Full-or-part-time: 2h
Theory classes: 2h

Rotary engines.

Description:
Wankel engine. Quasiturbine. Radmax. Ripalda. Round Engine. Application of rotary engines.

Full-or-part-time: 2h
Theory classes: 2h

(ENG) Cicles de treball de les turbines de vapor.

(ENG) Classificació de les turbines.
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(ENG) Parts de les turbines: paletes, toveres, directrius i tobero-paletes.

(ENG) Estudi dinàmic de les turbines de flux axial i radial.

(ENG) Estudi de les turbines d'acció.

(ENG) (CAST) Estudio de las turbinas de reacción.

(ENG) Estators de les turbines.

(ENG) Rotors de les turbines.

(ENG) Paletes o àleps de les turbines.

(ENG) Regulació de la potència de les turbines de vapor.

(ENG) Condensadors.

(ENG) Instal · lacions de vapor.

(ENG) Cicles de treball de les turbines de gas.

(ENG) Parts d'un grup motor de turbines de gas: compressor, cambra de combustió i turbina.

(ENG) Combustió i combustibles de les turbines de gas.

(ENG) Cicles combinats.

(ENG) Tipus de generadors de vapor i parts que els componen.
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(ENG) Accessoris de calderes.

(ENG) Combustibles utilitzats en generadors de vapor.

(ENG) Combustió.

(ENG) Cremadors.

(ENG) Emissió de contaminants i la seva eliminació.

(ENG) Anàlisi i tractament d'aigües.

(ENG) Balanç tèrmic i rendiment de generadors de vapor.

(ENG) Càlcul tèrmic i hidràulic.

GRADING SYSTEM

Nfinal Subject = 0.33 Nfinal MCI + 0.33 Nfinal TVG+ 0.33 Nfinal GV

A final test of reevaluation students who meet the requirements of the regulations will be made
center, consisting of a single test in which all of the matter that will be assessed during the course.

EXAMINATION RULES.

If you have not done laboratory activities, work or evaluation, is considered not scored.

It is considered not presented when not all of the tests are carried out.



Date: 22/01/2024 Page: 8 / 9

BIBLIOGRAPHY

Basic:
-  Isermann,  Rolf.  Combustion  engine  diagnosis  :  model-based condition  monitoring  of  gasoline  and diesel  engines  and their
components  [on  l ine] .  Ber l in:  Spr inger  V ieweg,  [2017]  [Consu l tat ion:  30/05/2022].  Ava i lab le  on:
https://ebookcentral-proquest-com.recursos.biblioteca.upc.edu/lib/upcatalunya-ebooks/detail.action?pq-origsite=primo&docID=4855
668. ISBN 9783662494677.
- Port, Robert D; Herro, Harvey M. Guía Nalco para el análisis de fallas en calderas. México [etc.]: McGraw-Hill, cop. 1997. ISBN
970101345X.
- Sánchez Naranjo, Consuelo. Teoría de la combustión [on line]. Madrid: UNED - Universidad Nacional de Educación a Distancia, 2007
[Consultation:  01/09/2022].  Available  on:  https://lectura-unebook-es.recursos.biblioteca.upc.edu/viewer/9788436263039.  ISBN
9788436263039.
- Giacosa, Dante. Motores endotérmicos. 3a ed. Barcelona: Omega, 1988. ISBN 8428208484.
- Payri González, Francisco; Desantes Fernández, José María. Motores de combustión interna alternativos. Valencia: Editorial UPV,
2011. ISBN 9788483637050.
- Cabronero Mesas, Daniel. Motores de combustión interna. 3a ed. corregida. Barcelona: el autor, 2003. ISBN 8460449114.
-  Cohen,  H.;  Rogers,  G.  F.  C.;  Saravanamuttoo,  H.  I.  H.  Teoría  de las  turbinas de gas.  Barcelona:  Marcombo,  1983.  ISBN
8426704581.
- Marine engineering. Jersey City NJ: Society of Naval Architects and Marine Engineers, 1992. ISBN 0939773104.
-  Pérez  del  Río,  José.  Tratado general  de  máquinas  marinas.  vol.  7  [on line].  Barcelona:  Planeta,  1959-1970 [Consultation:
24/02/2020]. Available on: http://hdl.handle.net/2117/130277.
- Annaratone, Donatello. Generatori di vapore : calcolo, progettazione costruzione. Milano: Tamburini, 1975, 1975.
- Polo Encinas, Manuel. Turbomáquinas de fluido compresible: turbocompresores, turbinas de gas, turbinas de vapor. México DF:
Limusa, 1984. ISBN 9681816137.
- Saarlas, Maido. Steam and gas turbines for marine propulsion. 2nd ed. Annapolis: Naval Institute Press, 1987. ISBN 0870216902.
- Segura Clavell, José. Termodinámica técnica. Barcelona: Reverté, 1988. ISBN 8429143521.
- Milton, James Hugh. Marine steam boilers. London: Butterworths, 1980. ISBN 0408004169.
- Perthuis, Edmond. La Combustion industrielle. Paris: Technip, 1983. ISBN 2710804387.
- Port, Robert D.; Herro, Harvey M. The Nalco guide to boiler failure analysis. New York: McGraw-Hill, 1991. ISBN 0070458731.
- Steam: its generation and use. 41th ed. Barteton Ohio: Babcock & Wilcox, 2005. ISBN 0963457012.

Complementary:
- Karim, Ghazi A. Dual-Fuel diesel engines. Boca Raton, FL: CRC Press, 2021. ISBN 9780367783587.
- Standard methods of hydraulic design for power boilers. Washington: Hemisphere, 1988. ISBN 089116359X.
- Basu, Prabir et Al. Boilers and burners : design and theory. Berlin: Springer, 2000. ISBN 0387987037.
- Ganapathy, V. Industrial boilers and heat recovery steam generators : design, applications, and calculations. New York: Marcel
Dekker, 2003. ISBN 0824708148.
- Carroll, Dyer E. The ASME code simplified : power boilers. New York: McGraw-Hill, 1996. ISBN 0070116369.
- Bernstein, Martin D.; Yoder, Lloyd W. Power boilers : a guide to section I of the ASME boiler and pressure vessel code. Nova York:
Asme Press, 1998. ISBN 0791800563.
-  VDI  e.  V  (ed.).  VDI  Heat  Atlas  [on  line].  2nd  ed.  Berlin:  Springer,  2010  [Consultation:  22/10/2018].  Available  on:
http://dx.doi.org/10.1007/978-3-540-77877-6. ISBN 9783540778776.
- VDI-Gesellschaft Energietechnik. Energietchnische Arbeitsmappe. Berlin: Springer, 2000. ISBN 9783642630804.
- The Motor ship. London: A.P.Chalkler, [1920]-.
- Ingeniería naval ; : revista editada por la Asociación de Ingenieros Navales de España. Madrid: Asociación de Ingenieros Navales de
España, [1929-].
- Marine propulsion & auxiliary machinery : the journal of ships' engineering systems. Einfield: Riviera Maritime Media, 2003-.
- Carreras Planells, Ramón [et al.]. Motores de combustión interna : fundamentos. 2a ed. Barcelona: Edicions UPC, 1994. ISBN
8476534019.
- Heywood, John B. Internal combustion engine fundamentals. New York: McGraw-Hill, 1988. ISBN 007028637X.
- Kates, Edgar J.; Luck, William E. Motores diesel y de gas de alta compresión. 2a ed. Barcelona: Reverté, 1982. ISBN 842914837X.
- Pérez del Río, José. Tratado general de máquinas marinas. 2a ed corregida y ampliada. Barcelona: Planeta, 1967-.
- Lichty, Lester C. Procesos de los motores de combustión. Madrid: del Castillo, 1970.
- Obert, Edward Frederic. Motores de combustión interna : análisis y aplicaciones. 7a reimp. México: C.E.C.S.A, 1974.
- Taylor, Charles Fayette. The internal combustion engine in theory and practice. 2nd ed. Massachusetts: MIT Press, 1982. ISBN
0262700263.
- Stodola, A. Turbines à vapeur et à gaz. 2ème ed. París: Dunod, 1925.
- Clark, George H. Industrial and marine fuel reference book. London: Butterworths, 1988. ISBN 0408014881.
- Cumo, Maurizio; Naviglio, Antonio. Thermal hydraulics. Vol. 1. Boca Raton: CRC Press, 1988. ISBN 0849367891.

https://ebookcentral-proquest-com.recursos.biblioteca.upc.edu/lib/upcatalunya-ebooks/detail.action?pq-origsite=primo&docID=4855668
https://ebookcentral-proquest-com.recursos.biblioteca.upc.edu/lib/upcatalunya-ebooks/detail.action?pq-origsite=primo&docID=4855668
https://lectura-unebook-es.recursos.biblioteca.upc.edu/viewer/9788436263039
http://hdl.handle.net/2117/130277
http://dx.doi.org/10.1007/978-3-540-77877-6


Date: 22/01/2024 Page: 9 / 9

- Thermal hydraulic design of components for steam generation plants. Boca Raton: CRC Press, 1991. ISBN 0849367921.
- Chigier, Norman. Energy, combustion and environment. New York: McGraw-Hill, 1981. ISBN 0070107661.
- ASM handbook. Vol. 11, Failure analysis and prevention. Metals Park Ohio: ASM International, 1992. ISBN 0871707047.
- Guillermic, A. Le chauffage par les combustibles liquides. Vol. 4. Paris: Technip, 1987. ISBN 2710803240.
- Boilers, evaporators & condensers. New York NY: Wiley, 1991. ISBN 0471621706.
- Kohan, Anthony Lawrence; Spring, Harry Mortimer. Boiler operator's guide. 3rd ed. New York NY: McGraw-Hill,  1991. ISBN
0070356971.
- Molina Igartua, Luis Alfonso; Molina Igartua, Gonzalo. Manual de eficiencia energética térmica en la industria. 2 vols (Manuales de
eficiencia energética CADEM). Bilbao: Ente Vasco de la Energía, 1993. ISBN 848129022X.


