COURSE TITLE: Energy efficiency in industry
Lecturer(s):

- Hubert Thieriot (week 1)
- Maroun Nemer (week 2)

Duration: 2 weeks
Introduction to the Course:
This Course provides an introduction to energy efficiency in industrial processes. It is divided in two parts. First one will provide students basic concepts.

Second one will introduce them to energy integration methods. These methods allow to:

· evaluate energy consumption reduction potential

· select best fitted utilities

· suggest improvements of industrial process and identify bottlenecks

Course Aims: The aims of this Course are to:

· Introduce exergy analysis.

· Understand main bottlenecks in some typical industrial processes

· Be able to evaluate and analyze industrial processes energy efficiency

· Provide optimization suggestions
Learning Outcomes
By the end of this Course students should have gained:

· Knowledge and Understanding:

· Exergetic efficiency

· Energy conversion utilities

· Pinch analysis method

· Heat exchangers network design

· Professional Practice Skills: 

· Evaluate energetic process performance

· Improving heat exchanger networks

· Identify bottlenecks and suggest improvements


Course Book: 
· Thermodynamics handbook

· Pinch Analysis and Process Integration, Ian C. Kemp, 2007 Elsevier
Teaching Methods

Lectures and exercises will frequently be alternated in order to better understand and master notions and skills provided. A small project will allow applying methods learned in classroom.

Lectures
First week lectures will introduce the energy efficiency concept, exergy analyses and heat pumping.

Second week lectures will introduce energy integration methods. These methods use a specific representation of industrial processes. They allow evaluating potential of energy consumption reduction and providing improvement suggestions. Lectures will include many small examples to make sure of understanding.

Exercises
Exercises give you an opportunity to apply methods indicated in lectures. Many of them will be spread in lectures. Simultaneously, some short projects will be provided in the second week. Groups of students should write a small report concerning an industrial process analysis. Dedicated software will be provided to achieve this.
Teaching Schedule:
1st  Week

	Teaching room: 
West 5 Building 306/310/316/217
	Monday 
	Tuesday 
	Wednesday 
	Thursday 
	Friday 

	8:30-10:00am. (session one)
	Process Integration (PI) - Introduction
	PI – Pinch rules
	PI - Utilities
	PI - HEN
	Tutoring 

	10:00-10:15am.
	Break time
	Break time
	Break time
	Break time
	Break time

	10:15 -11:45 am. (session two)
	PI – Composite curves
	PI – Project & software introduction
	PI - Targetting
	PI – Further studies 
	Assessment** 

	11:30-2:30 pm.
	Lunch Hour
	Lunch Hour
	Lunch Hour
	Lunch Hour
	Lunch Hour

	2:30 -4:00 pm. (session three)
	Self readings and viewings
	PI – Project tutoring
	PI – Project tutoring
	PI – Project tutoring
	

	4:00-4:15 pm.
	Break time
	Break time
	Break time
	Break time
	Break time

	4:15-5:45 pm. (session four)
	
	
	
	
	


*It can be adjusted according to the meeting date between Chinese and European professors.

**Learning assessment will be conducted by the end of lessons and grading list will be presented 

2nd week 
	Week
	Date
	Topic
	Additional Resources

	Week 2
	10/15
	Introduction to pinch, basic principles
	Personal computer

	
	10/16
	Process analysis, first results
	Personal computer

	
	10/17
	Utility target – Project
	Personal computer

	
	10/18
	Heat exchangers network - Project
	Personal computer

	
	10/19
	Project – Final examination
	Personal computer


Assessment
Assessment will be made regarding three criteria:

· Participation in lectures

· Process integration project

· Final examination
Essay
Students are required to write and submit a small report concerning an industrial process. These studies will be performed by groups of three or four students. 

Examination
A short examination (1h30) will be held at the end of second week, consisting in an individual written questionnaire.
Required Reading
Students are asked to read Pinch analysis guide of Canmet institute (pp. 1-39) before second week of lecture. This document can be found on canmet web site:

http://canmetenergy-canmetenergie.nrcan-rncan.gc.ca/fichier.php/codectec/En/2009-052/2009-052_PM-FAC_404-DEPLOI_e.pdf
