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II. PURPOSE OF THE LEARNING UNIT

Cleaner Production (CP) is a learning unit that is in the disciplinary stage of Industrial Engineering Program, and have an optional
character. Has as a purpose to offer the student the theoretical-practical knowledge to increase the global efficiency of a production
system of goods or services from an environmental and economic perspective. This knowledge will allow students to enter into
cutting-edge topics of eco-efficiency, new fields of application of Industrial Engineering and therefore new opportunities for their use
in "green" companies.

This learning unit that is located in an optional disciplinary stage, belongs to the Production area.

[ll. COMPETENCE OF THE LEARNING UNIT

Implement sustainable improvements in the production processes of goods or services, through pollution prevention techniques,
optimization of resources and compliance with regulations to increase efficiency, reduce the generation of waste, improve quality and
the environment, and increase competitiveness by decreasing costs, with a high sense of responsibility and ethics.

IV. EVIDENCE (S) OF PERFORMANCE

Deliver an implementation plan for a real case in industry, using Cleaner Production technics. The document must be in the IMRaC
format (Introduction, Methodology, Results and, Conclusions). The references used should be current and must be no more than five
years old.




V. DEVELOPMENT PER UNITS

UNIT I. Principles of cleaner production

Competence:

Identify the factors that intervene in cleaner production, using the definitions and concepts about waste to visualize the possible fields
of application, in a responsible and proactive way.

Content: Duration: 4 hours

1.1 Definition of cleaner production

1.2 What it means to minimize waste and emissions
1.3 Cleaner Production versus End-of-Tube

1.4 Factors that cause waste and emissions

1.5 Barriers to cleaner production implementation




UNIT Il. The basis for cleaner production

Competence:

Identify the necessary data using a material flow analysis to discover the appropriate actions in cleaner production, with a responsible

and analytical attitude.

Content:

2.1 Data collection and validation

2.2 Classification of waste for the origin
2.3 Mass flow within the company

2.4 Team, policy and motivation

2.5 PML vs. ISO 14001

Duration: 6 hours




UNIT Ill. Evaluation and feasibility studies

Competence:
Apply feasibility methods through the different techniques of productive system analysis, to prioritize cleaner production options,
differentiating those that can implement immediately and those that need a more detailed analysis, in an honesty and integrity way.

Content: Duration: 12 hours

3.1 What is a process?

3.2 Components of a process

3.3 Analysis of inputs and outputs

3.4 Material flow analysis

3.5 Energy flow analysis

3.6 Evaluation of PML options identified
3.7 Tools for financial analysis




UNIT IV. Implementation of cleaner production

Competence:
Prepare the implementation plan by establishing detailed technical specifications and continuous monitoring, to increase
competitiveness by combining quality and environmental aspects, with a responsible and proactive attitude.

Content: Duration: 10 hours

4.1 Implementation of good practices / low-cost options
4.2 Implementation of medium and long-term options
4.3 Design and construction

4.4 Monitoring, monitoring, and evaluation of results
4.5 Continuous Improvement




VI. STRUCTURE OF WORKSHOP PRACTICES

No. of

Practice Competences Description Support material Duration
The student through different
Identify the elements of cleaner readings of recent articles will
Y . become familiar with the possible | Notes of the subject, library
production through the review of L : . :
. : . applications of cleaner production. | database to obtain articles on
case studies, to Vvisualize the . .
1 . L . After he elaborates a table of | cleaner production case studies, | 4 hours
possible application according to . : : ) .
) . . comparison with the different | computer, white sheets, pencil,
different productive sectors, with a .
" X elements that they have in each || eraser, notebook, blackboard.
critical attitude. .
case of study of the previous
readings.
Elaborate calculations and | The student develops a portfolio , :
) . ) . . : Notes of the subject, Ilibrary
diagrams using different tools of | with the different diagrams . :
. : . i ; database to obtain articles on
analysis and evaluation of cleaner || obtained in the input and output . .
. i . . i . . cleaner production case studies,
2 production, to identify the ideal tool | analysis, material flow analysis, ) ) 8 hours
» ) . . computer, white sheets, pencil,
for the conditions of operation of | energy flow analysis applied to the
) , : . eraser, notebook, blackboard.
the productive system, with a | case study of the final project. The
responsible attitude. activity is as a team.
The students prepare a cleaner
production project applied to the
study of a real case, which
Develop an application project | includes a pre-feasibility, technical-
applying the different techniques of | economic  and  environmental | Notes of the subject, Office and
cleaner production, to achieve a | feasibility study. The project will be || Visio software, library database to
3 balance between cost, quality and | delivered  with  the IMRaC | obtain  articles on cleaner 20 hours

a product/service friendly to the
environment, with responsibility
and honesty.

structure. The student will use the
articles obtained in the database of
the library for the comparison of
their results. The activity is as a
team. The project must be
delivered electronically and
exposed to the class.

production case studies, computer,
white  sheets, pencil, eraser,
notebook, blackboard.




VIl. WORK METHOD

Framing: The first day of class the teacher must establish the work form, evaluation criteria, quality of academic work, rights and
obligations teacher-student. The information will always be available on the Blackboard platform.

Teaching strategy (Teacher)

The teacher will provide material, propose various activities to complement the information, and explain the base exercises of the
different units. To give a guide to the student, the teacher will rely on information, communication and collaboration technologies
(TICC's). The feedback provided by the teacher will be in classes or through the Blackboard platform.

Learning strategy (student)
The student will make reports of the different activities and solve different exercises and case studies for the understanding of the

topics seen. Finally, as a team, will carry out a project in which show an implementation plan to a real case of cleaner production in
the industry.




VIIl. EVALUATION CRITERIA

The evaluation will be carried out permanently during the development of the learning unit as follows:

Accreditation criteria
- In order to have the right to ordinary and extraordinary exam, the student must comply with the percentages of attendance
established in the current School Statute.
- Scaled from 0 to 100, with a minimum approval of 60

Evaluation criteria

— SEXams.......coi 30%
— Participation ............cooiiiiiiiii 10%
— Workshop reports .........ccooeveiiinnnen 30%
— Final project ..o 30%
Total............ 100%

The exams will include the theoretical and practical aspects of the subject. Workshop reports have qualification and validity only if is
delivered on time. The final project should be for a real application.
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X. TEACHER'S PROFILE

The professor of the subject must have a degree of Industrial Engineer, or Environmental Engineer, or Environmental Sciences Area,
preferably with a postgraduate degree in topics of Engineering.

Preferably with experience of three years in the professional area and/or in teaching, in both cases with ascertainable knowledge in
the topic of application of sustainable production systems. Preferably with teacher training courses during the last year.

The teacher must be respectful, responsible, proactive, innovative, analytical, with the ability to propose solutions, to encourages
teamwork and an interest in teaching.






