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3.1 LEARNING OUTCOMES

Apply and execute basic calculations to solve mass and heat transfer unit operations and ideal reactors.-

Create and interpret chemical process designs at preliminary level.-

Apply modern process simulation tools to industrial process subsystems synthesis and analysis.-

4. OBJECTIVES

The objective for the students is to be able to interpret industrial processes based on chemical reaction, apply separation unit 

operations to raw material and product purification and to be able to create, analyze and evaluate preliminary chemical process 

designs to meet desired needs.
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6. SUBJECT PROGRAM

CONTENTS

1 PART I:

1.- INTRODUCTION

1.1.-Introduction to the Industrial Chemistry

2 PART II:

2.- MATERIALS and ENERGY FLOW ANALYSIS 

2.1.-Mass and energy balances

2.2.-Mass transfer and separation unit operations

2.3.-Materials flow analysis. Valorization 

2.4.- Case studies

3 PART III:

3.- CHEMICAL REACTION ENGINEERING and BIOTECHNOLOGY

3.1.- Chemical kinetics

3.2.- Chemical reactor design

3.3.- Unit operations involving chemical reaction

3.4.- Bioprocess Engineering

3.5.- Case studies

4 PART IV

4.- PROCESS SYSTEM ENGINEERING

4.1.- Preliminary process design

4.2.- Product design

4.3.- Modeling, simulation and optimization

4.4.- Practical Classes. Simulation of case studies with mass and energy balances, unit operations and chemical 

reactor.

%

7. ASSESSMENT METHODS AND CRITERIA

Description Type Final Eval. Reassessment

Individual Exam 1  30,00 Written exam No Yes

Individual Exam 2  30,00 Written exam No Yes

Practical work  20,00 Laboratory evaluation No No

Case Studies  20,00 Work No No

 100,00 TOTAL

Observations

Each partial exam with a minimum average grading of 5 (0-10 mark system) to access to the continuous assessment. 

Average of the partial exams will be done only when both partials reach the minimum grade of 5.0. Practical work in computer 

room: Exam in computer room (10% mark) + Delivery of problems in each sesion and active participation (5% mark) + 

minimum of 90 % attendance at practical class in computer room. Mínimum 90% attendance at practical class of working 

groups solving the case studies. Case studies (CS) include four deliverables (2 pt each), questionary of each CS (2pt. each), 

oral presentation + Questionary (4 pt.), report of poster session (2. pt.) and questionary of factory visit (3 pt.). Ordinary final 

exam will be related to the fail partial exams (grading lower than 5.0) during continuous assessment (partial exams 1 or/and 

2). Extraordinary exam will be related to the entire course (partial exam 1 + partial exam 2) regardless of the marks obtained 

in the partial exams and /or in the ordinary exam.

Observations for part-time students

Part-time students may choose between the continuous assessment or assessment in Ordinary and Extraordinary call of 

exams together the delivery of the Case Studies and Aspen works under the scheduling of the teachers .
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