COURSE TITLE : Geothermal Energy Part II
Lecturer(s) :

Dr Alessandro Ronconi (week 1)

Prof Enrico Pandeli, Dr Sauro Valentini (week 2)

Duration: 2 weeks

Introduction to the Course:
This Course provides an introduction and technical applications in Low Enthalpy Geothermal Systems 

Course Aims: The aims of this Course are to:

· Improve the knowledge of the geothermal applications in the Low Enthalpy Systems (direct and indirect uses of geothermal heat);

· Increase skills in the design and development of Low Enthalpy Systems (e.g. ground source heat pumps);

Course Book: 
· Prints of Pdf Presentations and bibliography

Teaching Methods

Informatic presentations through Power Point program; maps and paper documents to develop different exercises
Lectures

The lectures will introduce the different types of the direct and indirect uses of low enthalphy geothermal heat.
Exercises
Exercises give to the students opportunities to solve practical problems in the developing of Low Enthalpy Geothermal Systems 

Schedule 
The minimum teaching hour is 16H in each week. 
1st  Week*  (Dr. A.Ronconi)

	Teaching room: 

West 5 Building 
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday

	8:30-10:00am. (session one)
	GEO1
	GEO2
	GEO3
	GEO4
	Tutoring

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

	10:15 -11:45 am. (session two)
	GEO1
	GEO2
	GEO3
	GEO4
	Assessment**

	11:30-2:00 pm.
	Lunch Hour
	Lunch Hour
	Lunch Hour
	Lunch Hour
	Lunch Hour

	2:00 -3:30 pm. (session three)
	GEO1
	GEO2
	GEO3Ex
	GEO4Ex
	

	3:30-3:45 pm.
	Break time
	Break time
	Break time
	Break time
	Break time

	3:45-5:15 pm. (session four)
	GEO1
	GEO2Ex
	GEO3Ex
	GEO4Ex
	


* DAY 1 – (GEO1) Exploration and Hydrogeology of subsoil for Ground Heat Pump Plants 
· Basics 

· Key topics

DAY 2 – (GEO2) Subsoil knowledge: hydro-geological methods

· Soil physics and mechanics
· Water in soil
· Steady and unsteady flow

· Darcy law

DAY 3 – (GEO3) Subsoil knowledge: geophysical methods I

· Geoelectrical methods

· Exercise on geoelectrical survey (pc based)

DAY 4 - (GEO4) Subsoil knowledge: geophysical methods II

· Seismic methods

· Exercise on refraction seismic survey (pc based)

DAY 5  - Exam

· Open and Multiple Choice Questions

 2nd  Week (Prof. E.Pandeli, Dr. S.Valentini)
	Teaching room: 

West 5 Building 
	Monday 
	Tuesday 
	Wednesday 
	Thursday 
	Friday 

	8:30-10:00am. (session one)
	Prof. E.Pandeli
Low enthalpy geothermal systems 
	Prof. E.Pandeli

Geothermal heat pumps
	Dr. S.Valentini
The thermodynamic cycle of heat pumps;

The efficiency of heat pumps and the EER and COP coefficients;
	Prof. E.Pandeli & Dr. S.Valentini

Exercise on designing a spreadsheet for the design of a system.
	Prof. E.Pandeli & Dr. S.Valentini

Tutoring and final exam

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

	10:15 -11:45 am. (session two)
	Prof. E.Pandeli

Low enthalpy geothermal systems (direct uses) and applications
	Dr. S.Valentini
Geothermal probes types
characteristics of heat transfer and coefficients;

types of heat exchangers and their use;
	Prof. E.Pandeli 
Outline of heat pumps zeolite;

Distribution systems;

The dimensioning of equipment and design problems.
	Idem
	Idem** 

	11:30-2:00 pm.
	Lunch Hour
	Lunch Hour
	Lunch Hour
	Lunch Hour
	Lunch Hour

	2:00 -3:30 pm. (session three)
	Prof. E.Pandeli

Low enthalpy geothermal systems (direct uses) and applications
	Dr. S.Valentini

Exercises on heat transfer.


	Dr. S.Valentini

Thermodynamic exercises applied to heat pumps.


	Idem
	Assessment

	3:30-3:45 pm.
	Break time
	Break time
	Break time
	Break time
	Break time

	3:45-5:15 pm. (session four)
	Prof. E.Pandeli

Low enthalpy geothermal systems (direct uses) and applications
	Prof. E.Pandeli
Geothermal closed loop;

Geothermal open loop


	Prof. E.Pandeli & Dr. S.Valentini

Operating schemes for the production of heat and water for domestic use;

Technical and economic analysis of the operation and return on investment
	Idem
	Assessment


*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 
Grading System*/评分标准

	Marks
	Scale
	Description 

	100-90
	Outstanding
	Outstanding performance

	89-80
	Very Good
	Performance is considerably above average

	79-70
	Good
	More than average performance

	69-60
	Satisfactory
	performance meets the requirements

	Below 60
	Insufficient
	Due to considerable deficiencies performance does not meet the requirements


*No other grading system is accepted. 
