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Course guide
2400303 - 240MAU14 - Electrical Motors

Last modified: 19/06/2026
Unit in charge: Barcelona School of Industrial Engineering
Teaching unit: 709 - DEE - Department of Electrical Engineering.

Degree: MASTER'S DEGREE IN AUTOMOTIVE ENGINEERING (Syllabus 2026). (Compulsory subject).

Academic year: 2026 ECTS Credits: 5.0 Languages: Catalan, Spanish

LECTURER

Coordinating lecturer: Montesinos Miracle, Daniel

Others: Montesinos Miracle, Daniel
Andres Martinez, Jose Antonio

TEACHING METHODOLOGY

LEARNING OBJECTIVES OF THE SUBJECT

At the end of the course, the student must be able to:
Understand the role of electric motors in the automotive sector and the requirements of the traction system.
Model  the electric/hybrid vehicle for energy analysis using tools such as the Energetic Macroscopic Representation (EMR) and
Inversion-Based Control (IBC).
Analyse the operation, model and design the control of direct current (DC) motors, permanent magnet synchronous motors (PMSM)
and induction motors.
Apply vector control strategies to the main types of electric motors used in electric vehicles.
Know the future perspectives of electric motors for traction applications.
Acquire basic competencies in electronics to understand the power and control circuits of drives in the automotive sector.

STUDY LOAD

Type Hours Percentage

Self study 80,0 64.00

Hours large group 30,0 24.00

Hours small group 15,0 12.00

Total learning time: 125 h

CONTENTS

title english

Description:
content english

Full-or-part-time: 8h
Theory classes: 4h
Self study : 4h
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title english

Description:
content english

Full-or-part-time: 32h
Theory classes: 6h
Guided activities: 18h
Self study : 8h

title english

Description:
content english

Full-or-part-time: 26h
Theory classes: 6h
Guided activities: 12h
Self study : 8h

title english

Description:
content english

Full-or-part-time: 30h
Theory classes: 8h
Guided activities: 10h
Self study : 12h

title english

Description:
content english

Full-or-part-time: 10h
Theory classes: 4h
Self study : 6h

title english

Description:
content english

Full-or-part-time: 4h
Theory classes: 2h
Self study : 2h
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title english

Description:
content english

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

title english

Description:
content english

Full-or-part-time: 4h
Laboratory classes: 4h

title english

Description:
content english

Full-or-part-time: 4h
Laboratory classes: 4h

title english

Description:
content english

Full-or-part-time: 5h
Laboratory classes: 5h

GRADING SYSTEM
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