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Description
Starting with the importance of carbon reduction in the combustion process, this course cover the global implications of increasing non-renewable use and the importance of efficiency.  The course quickly turns to what the learners can do in their respective occupation to save money while increasing efficiency without compromising human comfort by modeling energy in buildings with eQuest, making improvements (or simulation of improvements) and running the model again.  
The course will explore this fundamental question through lectures and hands-on classroom work along with use of eQUEST energy modeling software wizards, leading to understanding buildings as systems that use energy in interconnecting ways. This is an 8 week accelerated course that moves at a fast pace.

Course lectures will comprise an integrated overview of building energy use, along with application of eQUEST wizards which will serve as tools to show the linkages between building components and introduce students to energy modeling through software. By combining lectures on basic building system concepts and linkages, with hands-on measurement and modeling of energy use in an existing building (using eQUEST wizards), students will be prepared to learn deeper energy modeling skills more effectively and apply what they've learned about building energy systems to new building and retrofit projects. 
	Types of Instruction

	Instruction Type
	Contact Hours
	Credits

	Classroom and LAB Presentation and Exercises 
	24
	3



	Suggested Textbooks for Instructor 

	Bonneville Power Administration. Guidelines for Energy Simulation of Commercial Buildings. Bonneville Power Administration. Edition: 1992. Unit Price: n/a. Pages: 139. Source: PDF. 

	Kendra Tupper. Pre-read for BEM Innovation Summit. Rocky Mountain Institute. Pages: 130. Source: PDF. 



	Learner Supplies

	Download free eQUEST software wizards at: http://www.doe2.com/. Free 

	PDF generating software. Manufacturer: CutePDF OR OTHER.. 

	Spreadsheet software. Manufacturer: Microsoft Excel 2007 or newer, OR OTHER.  

	Word Processor Software. Manufacturer: Microsoft Word 2007 or newer, OR OTHER.. 

	Presentation Software. Manufacturer: Microsoft PowerPoint 2007 or newer, OR OTHER.

	APA Format. Manufacturer: American Psychological Association. 

	MS Office contains Excel, Word, PowerPoint and other software.  

	Assorted eQuest PDF documents – provided - free 



	Prerequisites

	Intro to Engineering, Intro to Traditional and Alternative Energy, Intro to Energy Management and Intro to Energy Auditing

	An hvac, building facilities background, basic understanding of building mechanical systems and how they use energy, power engineering background, a number of sustainable facilities course or written permission of instructor.  The courses above will suffice this requirement.  

	Computer literacy for learning new programs, Word, Excel and PowerPoint 

	High school algebra

	Experience with basic measurement  instrumentation 

	Ability to read specs and architectural plans



Exit Learning Outcomes
	Core Abilities

	A.
	Communicate effectively.

	B.
	Demonstrate environmental responsibility.

	C.
	Apply systems thinking.

	D.
	Collaborate with others.

	E.
	Respect diversity.

	F.
	Demonstrate responsibility.

	G.
	Think critically.

	H.
	Utilize technology.

	I.
	Apply math and science.



	Program Outcomes

	A.
	Conceptualize buildings as systems where energy use is interactive

	B.
	Collect field or architectural drawing data usable for building an energy model

	C.
	Observe energy use systems in existing buildings

	D.
	Utilize eQUEST wizards to perform simple building modeling exercises

	E.
	Apply science and math principles to analyzing interactions of energy systems in a building

	F.
	Grasp the importance of energy costs as a factor in building project modeling 

	G.
	Work with a team to analyze and model energy systems in a building

	H.
	Present model and analysis findings concisely and clearly



	General Education Outcomes

	A.
	Communicate effectively

	B.
	Apply critical thinking and problem solving skills

	C.
	Demonstrate personal responsibility

	D.
	Demonstrate mathematical and scientific competence

	E.
	Demonstrate technological competence

	General Carbon Competencies

	1.
	Understand the concept of sustainability  

	 
	You will demonstrate your competence:

	 
	o  in written examination

	 
	o  in written assignment

	 
	o  in classroom setting

	 
	Criteria: Your performance will be successful when:

	 
	o  you differentiate earth’s absorptive capacity and regenerative capacity 

	 
	o  You understand the implications of pollution, depletion, population and migration 

	 
	o  you differentiate the time scale of the Milankovich Theory and the current climate crisis 

	 
	Learning Objectives

	 
	a.  analyze the condition of the earth with resources to natural resources 

	 
	b.  interpret carbon/temperature linear and nonlinear relationships 

	2.
	Make effective use of building measures and the different ways to validate and document carbon reduction

	 
	You will demonstrate your competence:

	 
	o  in written examination

	 
	o  in written assignment

	 
	o  in classroom setting

	 
	Criteria: Your performance will be successful when:

	 
	o  you have a firm grasp of the commercial building uses of energy 

	 
	o  you apply your knowledge of building energy systems to stationary, mobile, process and fugitive emissions 

	 
	o  you create an energy inventory table with data  

	 
	Learning Objectives

	 
	a.  you analyze the climate action model results to determine a building's profile

	 
	b.  you calculate financials, energy conversions and tables showing sustainable improvement  

	3.
	Suggest and document improvements in key energy measures in from an energy profile 

	 
	You will demonstrate your competence:

	 
	o  in written examination

	 
	o  in written assignment

	 
	o  in classroom setting

	 
	Criteria: Your performance will be successful when:

	 
	o  you fully grasp the diffusion of sustainable technology stages 

	 
	o  you apply your knowledge of building energy systems by suggesting technological and operational improvements 

	[bookmark: _GoBack] 
	o  you fully understand local energy pricing structures and the energy-financial implications by documentation and presentation 

	 
	Learning Objectives

	 
	a.  analyze a facilities energy profile without eQuest 

	 
	b.  formulate energy options to improve facilities’ energy performance 



	eQuest Competencies

	4.
	Describe the basic concepts of building energy use and computer modeling of building energy systems

	 
	You will demonstrate your competence:

	 
	o  in demonstration examination

	 
	o  in demonstration assignment

	 
	o  in classroom/LAB setting

	 
	Criteria: Your performance will be successful when:

	 
	o  you list the most common ways energy is used in buildings

	 
	o  you list the primary components of a building that impact energy use

	 
	o  you explain how a building energy model incorporates components and energy uses to determine potential energy efficiencies

	 
	Learning Objectives

	 
	a.  list the ways energy is most commonly used in buildings in order to create a complete eQUEST software energy model 

	 
	b.  list the primary components of a building that impact energy use in order to create an accurate eQUEST software energy model

	 
	c.  explain how an eQUEST software building energy model incorporates energy uses and components to calculate and illustrate potential energy performance improvements

	5.
	Create an eQUEST wizard energy model

	 
	You will demonstrate your competence:

	 
	o  in demonstration examination

	 
	o  in demonstration assignment

	 
	o  in classroom/LAB setting

	 
	Criteria: Your performance will be successful when:

	 
	o  you build a computer energy model using eQUEST wizard software

	 
	o  you modify the eQUEST software model by entering variables to reflect potential energy efficiency improvements

	 
	Learning Objectives

	 
	a.  complete simple computer energy models for new and existing projects

	 
	b.  modify the computer model results by entering varied data to reflect design changes or energy efficiency improvements

	6.
	Modify an eQUEST wizard energy model

	 
	You will demonstrate your competence:

	 
	o  in demonstration examination

	 
	o  in demonstration assignment

	 
	o  in classroom/LAB setting

	 
	Criteria: Your performance will be successful when:

	 
	o  you build a computer energy model using eQUEST wizard software

	 
	o  you modify the eQUEST software model by entering variables to reflect potential energy efficiency improvements

	 
	Learning Objectives

	 
	a.  modify the computer model results by entering varied data to reflect design changes or energy efficiency improvements

	7.
	Analyze and interpret an eQUEST wizard energy model

	 
	You will demonstrate your competence:

	 
	o  in demonstration examination

	 
	o  in demonstration assignment

	 
	o  in classroom/LAB setting

	 
	Criteria: Your performance will be successful when:

	 
	o  you show how your eQUEST wizard model results suggest potential energy efficiency improvements

	 
	o  you reinterpret eQUEST model results after introducing variables that change building energy efficiency or cost

	 
	o  you compare model results with utility usage data and other building information to identify model inaccuracies

	 
	Learning Objectives

	 
	a.  discuss the significance of the model results with regard to improving energy efficiency

	 
	b.  interpret modified model results after design changes or energy efficiency improvements

	 
	c.  identify questionable model results

	8.
	Use measurement and verification equipment competently for gathering building data

	 
	You will demonstrate your competence:

	 
	o  in demonstration examination

	 
	o  in demonstration assignment

	 
	o  in classroom/LAB setting

	 
	Criteria: Your performance will be successful when:

	 
	o  you determine what measurements are needed to obtain sufficient data for a building energy model using eQUEST software

	 
	o  you choose the appropriate tools to perform measurements and use them accurately to obtain eQUEST modeling data

	 
	Learning Objectives

	 
	a.  identify what data needs to be measured or obtained for creating an accurate and complete eQUEST building energy model

	 
	b.  use the correct measurement method or technology to obtain data for creating an accurate and complete eQUEST energy model

	9.
	Apply to energy modeling the primary synergies among building mechanical systems and shell components

	 
	You will demonstrate your competence:

	 
	o  in demonstration examination 

	 
	o  in demonstration assignment

	 
	o  in classroom/LAB setting

	 
	Criteria: Your performance will be successful when:

	 
	o  you list the primary interactions among HVAC, lighting and building shell that most impact energy use in buildings and apply them to eQUEST wizard model

	 
	o  you identify the energy system synergies through observing an existing building or studying architectural plans for a new building, and apply these to eQUEST model

	 
	Learning Objectives

	 
	a.  explain the major synergies among mechanical systems, lighting and building shell components that most impact energy use in buildings 

	 
	b.  identify where the major synergies among mechanical systems, lighting and building shell components take place in an existing building or set of blueprints for a new building

	10.
	Describe the differences among envelope-dominated, internal load-dominated and ventilation-dominated building energy systems

	 
	You will demonstrate your competence:

	 
	o  in demonstration examination

	 
	o  in demonstration assignment

	 
	o  in classroom/LAB setting

	 
	Criteria: Your performance will be successful when:

	 
	o  you describe the characteristics of a climate (or envelope-dominated) building

	 
	o  you describe the characteristics of an internal load-dominated building

	 
	o  you describe the characteristics of a ventilation load-dominated building

	 
	Learning Objectives

	 
	a.  define the characteristics of a climate or envelope-dominated building, an internal load-dominated building and a ventilation load-dominated building

	 
	b.  identify whether an existing or new building has the characteristics of a climate or envelope-dominated building, an internal load-dominated building and a ventilation load-dominated building 

	11.
	Describe building shell components and energy consuming equipment that might have impact on overall building energy performance

	 
	You will demonstrate your competence:

	 
	o  in demonstration examination

	 
	o  in demonstration assignment

	 
	o  in classroom/LAB setting

	 
	Criteria: Your performance will be successful when:

	 
	o  you list the components of the building shell that most often influence overall building energy performance

	 
	o  you list the lighting and miscellaneous loads that most often influences the overall building energy performance

	 
	o  you describe the mechanical equipment systems that most often influence the overall building energy performance

	 
	Learning Objectives

	 
	a.  describe the components of the building shell that most often influence overall building energy performance

	 
	b.  describe the lighting and miscellaneous loads that most often influence the overall building energy performance

	 
	c.  describe the mechanical equipment systems that most often influence the overall building energy performance

	12.
	Apply the energy modeling fundamentals of controls for HVAC systems

	 
	You will demonstrate your competence:

	 
	o  in demonstration examination

	 
	o  in demonstration assignment

	 
	o  in classroom/LAB setting

	 
	Criteria: Your performance will be successful when:

	 
	o  you describe the primary functions of building controls and how they synchronize energy systems to maintain required energy efficiency

	 
	o  you apply controls system concepts appropriately in an eQUEST model for a specific building project 

	 
	Learning Objectives

	 
	a.  describe the purpose and common applications of controls for integrating mechanical and lighting systems to achieve the desired level of building performance

	 
	b.  identify where the most common applications of energy controls will assist in achieving the desired level of building performance in an existing or new building project

	13.
	Apply to energy modeling the economic priorities in energy efficiency design

	 
	You will demonstrate your competence:

	 
	o  in demonstration examination

	 
	o  in demonstration assignment

	 
	o  in classroom/LAB setting

	 
	Criteria: Your performance will be successful when:

	 
	o  you accurately enter utility rate structure data into the eQUEST model

	 
	o  you project energy cost savings by using eQUEST modeling software results

	 
	Learning Objectives

	 
	a.  identify the economic impacts in the energy efficiency model

	 
	b.  enter utility rate structure data accurately into the eQUEST energy model

	 
	c.  interpret data from an eQUEST model correctly to determine energy cost savings estimates

	14.
	Make effective recommendations for meeting building energy efficiency requirements and presentation 

	 
	You will demonstrate your competence:

	 
	o  in performance examination

	 
	o  in performance assignment

	 
	o  in classroom/LAB setting

	 
	Criteria: Your performance will be successful when:

	 
	o  you complete the eQUEST wizard modeling process for a building or plan

	 
	o  you apply your knowledge of building energy systems to analyzing the eQUEST modeling software results

	 
	o  you formulate energy efficiency recommendations based on eQUEST modeling software results and presentation 

	 
	Learning Objectives

	 
	a.  analyze the eQUEST model results to determine a building's energy use patterns

	 
	b.  formulate energy efficiency recommendations based on analysis of the eQUEST model results and presentation 



