Rose-Hulman Institute of Technology

Department of Electrical & Computer Engineering

Course Specification:  ECE207 
Catalog Description

ECE207: Elements of Electrical Engineering II: 3R-3L-4C: F, W: Pre ES205
A course designed for mechanical engineers which treats important topics in circuits, power, machines, and measurement & control in the context of mechanical engineering. The course is presently taught in a studio format to allow a blend of lecture and laboratory content.  
Objectives

After successfully completing this course the student should be able to demonstrate competency in the following areas.
1.  DC Circuits  

i. Analyze DC circuits using nodal analysis to find currents, voltages, and powers.

ii. Construct DC circuits and take appropriate measurements to find currents, voltages and powers.

2.  AC Circuits
i. Analyze AC circuits using nodal analysis to find currents, voltages, and powers.

ii. Use phasor analysis to determine power factor and complex, average, reactive and apparent powers.

iii. Determine proper power factor correction capacitors to correct pf to desired value.

iv. Analyze AC circuits to predict voltage regulation and efficiency.

v. Construct AC circuits and take appropriate measurements to find currents, voltages and powers.

vi. Ability to determine power factor, voltage regulation and efficiency from measurement.

3.  3 AC Circuits 

i. Show advantages that 3 power systems have over 1 systems.

ii. Develop 1 Y-equivalent circuit from word description or from 3 circuit model.

iii. Analyze simple 3 systems for line currents and voltages, power, power factor, voltage regulation and efficiency.

iv. Determine proper power factor-correction capacitors to correct pf to desired value.

4.  Electromagnetism
i. Analyze electric and magnetic circuits associated with lifting magnets to determine resulting force.
ii. Determine required current or voltage to produce a desired lifting force.
5.  Transformers and Motors

i. Use ideal transformer in AC circuits.
ii. Use transformer model, with core and winding losses and with magnetization and winding reactances, in AC circuits to determine voltage regulation and efficiency.
iii. Develop transformer model, with core and winding losses and with magnetization and winding reactances, from short-circuit and open-circuit tests.
iv. Conduct short-circuit and open-circuit tests in lab.

v. Use general characteristics of 3 induction machines, series DC machines, and shunt DC machines.

vi. Determine currents, powers, torques, and efficiency of motors from circuit models and nameplate information.

vii. Determine efficiency of motors and generators from measurement.

6.  Measurement and Transducers

i. Demonstrate the importance of measurement, general concept, primary and secondary standards, calibration.

ii. Demonstrate the importance of accuracy, precision, linearity, sensitivity, stability, spatial error, loading.

iii. Know the distinction between static measurement and dynamic measurement.

iv. Determine time and frequency-domain response of 0th, 1st, and 2nd order systems.

v. Design and analyze simple signal conditioning systems.
vi. Demonstrate an ability to apply amplifiers, passive and active filters (low pass, high pass, bandpass), and the Wheatstone bridge.

vii. Demonstrate an ability to construct and use simple measurement systems.

viii. Know the physical principles of metallic strain gages, thermocouples, and RTDs. determine strain from measurement.

ix. Be able to determine errors in temperature measurement with TCs and RTDs due to inaccurate reference temperature or uncompensated lead resistance 

x. Be able to extract model parameters for 0th, 1st, and 2nd order systems from measurement.

7.  Electromagnetic Interference and Shielding

i. Know the hysical basis of electric field, magnetic field, and common impedance coupling

ii. Be able to model electric field and magnetic field coupling.

iii. Be able to calculate shielding effectiveness given shield geometry and physical properties.

iv. Demonstrate an ability to use electic-field shielding and twisted-pair to mitigate electric field and magnetic field coupling

v. Demonstrate an ability to mitigate common impedance coupling through filtering.

8.  Feedback and Control

i. Show a knowledge of the benefits provided by feedback (improved system robustness, faster system response).

ii. Demonstrate an ability to determine system characteristics (damping ratio, damped natural frequency, static gain coefficient) of feedback system from frequency or time-domain data.

iii. Be able to simulate feedback control systems using Matlab Simulink.

9.  Teamwork and communications

i. Work in small groups effectively—share work fairly, talk and listen to eliminate faulty ideas and generate good ideas and solutions, maintain high standards as a team.

ii. Report experimental work clearly and concisely.

10.  Experimental Technique 
i. Effectively use laboratory instruments (each member of team).

ii. Design experimental procedure as needed

iii. Report experimental work clearly and concisely.

Linkages
ECE Department Student Learning Outcomes (Adopted September 29, 1999 and Revised August 2004)

Holistic Education – ECE graduates shall be prepared to practice the profession of engineering using a systems perspective broad enough to encompass technological, economic, ethical, environmental, social, and human issues, shall have demonstrated a facility for independent learning, and shall be prepared for continued professional development.

H1:
Demonstrate a facility for independent learning

H2:
Be prepared for continued professional development

H3:
Effective communications skills

H4:
Contemporary issues

H5:
Role of professional in global society

Technical Preparation – ECE graduates shall demonstrate technical depth and breadth in their discipline.

T1:
General engineering science core plus a discipline-specific technical core.

T2:
Effective use of the contemporary tools of the engineering profession

Design & Professional Practice – ECE graduates shall have participated in design experiences including a comprehensive, industrially-oriented design project, oral presentations, and written communications.

D&P:
Client-sponsored team design experience 
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