GeoExchange Equipment: Water to Water
Course Outcome Summary
	Course Information

	Organization
	Gateway Technical College

	Development Date
	12/20/2009

	Course Number
	483- 101

	Instructional Level
	Associate Degree

	Potential Hours of Instruction
	72

	Total Credits
	3



Description
This course introduces the HVAC technician to the components, heat exchange circuit, hydronic circuit and operation of a water to water GeoThermal heat pump The operation of the unit as an integral part of a hydronic system, coupling of the heat pump for domestic hot water production and connection to the outside loop are covered in depth.
	Types of Instruction

	Instruction Type
	Contact Hours
	Credits

	Classroom Presentation
	36
	2

	On-Campus Lab
	36
	1


	Prerequisites

	It is strongly recommended that the individual who wishes to take this class has a basic understanding of the refrigerant circuit and basic electrical circuit knowledge and the basic hydronic piping circuit.



Exit Learning Outcomes
	Core Abilities

	A.
	Act responsibly

	B.
	Communicate clearly and effectively

	C.
	Demonstrate essential computer skills

	D.
	Demonstrate essential mathematical skills

	E.
	Develop job-seeking skills

	F.
	Respect self and others as members of a diverse society

	G.
	Think critically and creatively

	H.
	Work cooperatively

	I.
	Value learning


	General Education Outcomes

	A.
	GENERAL EDUCATION STATEMENT OF PURPOSE: Gateway Technical College believes students need General Education skills in order to succeed in careers and life. Recognizing this fundamental importance, the College requires general education coursework in all programs in order to give students effective communication, mathematical, scientific thinking, and global social skills.

	B.
	COMMUNICATIONS DIVISION STATEMENT OF PURPOSE: We deliver postsecondary course work in oral and written communications that responds to the changing needs of students, employers, and communities in Southeastern Wisconsin.

	C.
	Write effectively as an individual

	D.
	Write effectively as a member of a group

	E.
	Speak effectively as an individual

	F.
	Speak effectively as a member of a group

	G.
	Establish credibility in presentations

	H.
	SOCIAL SCIENCE DIVISION STATEMENT OF PURPOSE: The Social Science Division of General Education equips students to navigate through the vast array of social, political, and economic conditions in which they live and work.

	I.
	Students will observe potential cause/effect relations and collect relevant data

	J.
	Students will demonstrate an understanding of cause and effect relationships

	K.
	Students will predict and test empirical data based upon their knowledge or cause and effect

	L.
	Students will solve problems based upon their knowledge of cause and effect relationships

	M.
	Students will apply their knowledge of cause and effect relationships to a new situation

	N.
	MATHEMATICS AND SCIENCE DIVISION STATEMENT OF PURPOSE: We deliver postsecondary mathematics and science education that responds to the changing needs of students, employers, and communities in Southeastern Wisconsin.

	O.
	Maintain a safe and healthy work environment for self and group

	P.
	Accomplish tasks necessary to complete an assignment/project

	Q.
	Apply problem solving steps

	R.
	Demonstrate knowledge and application of formulas

	S.
	Demonstrate knowledge and application of measurement

	T.
	Perform computations using appropriate methods

	U.
	Ask questions for clarification

	V.
	Speak/write with clarity so others can understand

	W.
	Take good care of tools and equipment


	Competencies

	1.
	Describe the basic components in a water to water GeoThermal heat pump.

	 
	You will demonstrate your competence:

	 
	o  in a written product.

	 
	o  using notes and personal references.

	 
	o  in a lab setting using equipment available in lab.

	 
	Your performance will be successful when:

	 
	o   you correctly describe the water loop side components of a water to water heat pump.

	 
	o  you accurately describe the hydronic side components of an water to water heat pump.

	2.
	Explain heat flow and transfer of heat energy in both heating/cooling modes.

	 
	You will demonstrate your competence:

	 
	o  in oral presentation.

	 
	o  in a classroom setting.

	 
	o  without the use of notes or personal references.

	 
	Your performance will be successful when:

	 
	o  you accurately explain transfer of energy in heating mode of appliance.

	 
	o  you correctly describe energy transfer in cooling mode of appliance.

	3.
	Summarize the various loop configurations coupled to a water to water heat pump.

	 
	You will demonstrate your competence:

	 
	o  in a written product.

	 
	o  using note and personal references.

	 
	o  in a classroom setting.

	 
	Your performance will be successful when:

	 
	o   you accurately list the types of loop options.

	 
	o  you correctly express the effects on water temperature with the various loop configurations.

	4.
	Point out the various types of antifreezes used with heating dominated heat pumps.

	 
	You will demonstrate your competence:

	 
	o  in a written product.

	 
	o  using notes and personal references.

	 
	o  in a simulated work environment.

	 
	Your performance will be successful when:

	 
	o  you accurately explain why antifreeze is used.

	 
	o  you properly list the common antifreezes.

	 
	o  you point out the precautions to be used when using antifeezes.

	5.
	Summarize the types of pumps and piping circuits used with heat pumps.

	 
	You will demonstrate your competence:

	 
	o  in a written product.

	 
	o  in a classroom setting.

	 
	o  using notes and references.

	 
	Your performance will be successful when:

	 
	o  you correctly describe the common types of pumps used on both sides of a Geo system.

	 
	o  you accurately explain the differences between open and closed pumping circuits.

	 
	o  you properly summarize the differences between pressurized and non-pressurized closed loop circuits.

	6.
	Describe the types of hydronic circuits coupled to water to water heat pumps.

	 
	You will demonstrate your competence:

	 
	o  in a written product.

	 
	o  using notes and personal references.

	 
	o  in a classroom setting.

	 
	Your performance will be successful when:

	 
	o  you accurately describe the common heat emmiters used in water based heat pumps.

	 
	o  you correctly explain the water temperatures needed by the various heating applications.

	 
	o  you accurately summarize how air conditioning is accomplished with a water based unit.

	7.
	Categorize the basic performance checks performed on water to water heat pumps.

	 
	You will demonstrate your competence:

	 
	o  in a written product.

	 
	o  using notes and personal references.

	 
	o  in a simulated work environment.

	 
	Your performance will be successful when:

	 
	o   you accurately describe hydronic side performance checks.

	 
	o  you correctly explain the ground loop side performance checks.

	 
	o  you properly list the electrical checks performed on water to water units.

	8.
	Perform electrical and thermal dynamic checks on water to water heat pumps.

	 
	You will demonstrate your competence:

	 
	o  in simulated work environment.

	 
	o  in lab setting.

	 
	o  using available test equipment in the lab.

	 
	Your performance will be successful when:

	 
	o  you correctly perform electrical tests on heat pumps.

	 
	o  you accurately measure refrigerant temperatures and pressures.

	 
	o  you properly measure water temperatures and flowrates.

	9.
	Determine proper operation of water to water heat pumps.

	 
	You will demonstrate your competence:

	 
	o  through actual performance of the skill.

	 
	o  in simulated work environment.

	 
	o  provided access to all references and materials in the classroom.

	 
	Your performance will be successful when:

	 
	o  you correctly interpret collected data for unit performance.

	 
	o  you properly analyze manufacturers performance data.

	 
	o  you correctly assess units performance for compliance with manufacturers engineering guidelines.


