GeoExchange Commissioning and Troubleshooting
Course Outcome Summary
	Course Information

	Organization
	Gateway Technical College

	Development Date
	12/20/2009

	Course Number
	483- 102

	Instructional Level
	Associate Degree

	Potential Hours of Instruction
	72

	Total Credits
	3



Description
This advanced course is for the HVAC technician who wishes to be able to perform startup and commisioning of Geothermal heat pump systems. The student will learn about the design parameters, the pertinent startup data that needs to be collected and the basics of troubleshooting the unique problems associated with Geothermal heat pumps.
	Types of Instruction

	Instruction Type
	Contact Hours
	Credits

	Classroom Presentation
	36
	2

	On-Campus Lab
	36
	1


	Prerequisites

	This course should be taken after successful completion of 483-xxx Geo Equipment: Air to Water and 483-xxx Geo Equipment: Water to Water.



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 design parameters established by ARI Certification Standards for Geothermal systems.

	 
	You will demonstrate your competence:

	 
	o  in a written product.

	 
	o  in classroom setting.

	 
	o  using available online Standards.

	 
	Your performance will be successful when:

	 
	o  you accurately describe the ARHI performance Standards for Geo heat pumps.

	 
	o  you correctly differentiate between DX and water based performance Standards.

	 
	o  you properly explain the differences in rating system for air and water based equipment.

	2.
	Discuss the startup procedures for proper commissioning of Geothermal systems. 

	 
	You will demonstrate your competence:

	 
	o  through actual performance of the skill.

	 
	o  in a lab setting.

	 
	o  with the use of notes and references.

	 
	Your performance will be successful when:

	 
	o  you accurately describe steps required to assess a heat pumps performance.

	 
	o  you correctly explain the test equipment needed to verify performance.

	 
	o  you accurately summarize the documentation necessary to complete a commissioning report.

	3.
	Collect performance data such as amp draw, temperature differentials, flow rates and cfm.

	 
	You will demonstrate your competence:

	 
	o  through actual performance of the skill.

	 
	o  in a lab setting.

	 
	o  with the use of a calculator.

	 
	Your performance will be successful when:

	 
	o  you correctly measure electrical inputs/outputs.

	 
	o  you accurately measure air/fluid temperatures.

	 
	o  you properly calculate flow rates in air /fluid flows

	4.
	Evaluate collected data for acceptable performance in heating/cooling modes.

	 
	You will demonstrate your competence:

	 
	o  Through actual performance of the skill.

	 
	o  in a lab setting.

	 
	o  provided access to resources provided in classroom and lab.

	 
	Your performance will be successful when:

	 
	o  you correctly utilize manufacturers engineering data.

	 
	o  you correctly assess gathered data for compliance to performance standards.

	5.
	Perform on-site inspections of piping, ductwork, control wiring and pump centers.

	 
	You will demonstrate your competence:

	 
	o  through actual performance of the skill.

	 
	o  in a lab setting.

	 
	o  provided access to all references and materials in lab or classroom.

	 
	Your performance will be successful when:

	 
	o  you correctly assess field connections to heat pump.

	 
	o  you properly test connections for proper fit and tightness.

	 
	o  you determine field connections meet industry installation standards.

	6.
	Record and tabulate startup information for commissioning report and warranty requirements. 

	 
	You will demonstrate your competence:

	 
	o  in a written product.

	 
	o  provided access to manufacturers commissioning documentation.

	 
	o  in lab setting.

	 
	Your performance will be successful when:

	 
	o  you correctly document manufacturers data such as model and serial numbers, pump and auxiliary equipment specifications.

	 
	o  you accurately compile startup data.

	 
	o  you properly complete warranty/registration documentation.

	7.
	Troubleshoot Geo heat pump systems for inadequate or performance failures.

	 
	You will demonstrate your competence:

	 
	o  in a lab setting.

	 
	o  through actual performance of the skill.

	 
	o  using any available equipment in lab.

	 
	o  with the use of notes and manufacturers troubleshooting guides.

	 
	Your performance will be successful when:

	 
	o  you accurately assess insufficient operation of heat pump equipment.

	 
	o  you correctly analyze root cause/s for insufficient operation.

	 
	o  you properly conclude corrective actions for performance failure.


