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COURSE DESCRIPTION:  This course provides a comprehensive overview of renewable technology.   Subjects covered in this course will include energy analysis and awareness, HVAC ratings and options, electrical production and consumption, plumbing for conservation, hot water, landscaping, fire protection, wastewater reuse, and LEED certification. Students will also learn about local, state and national codes and regulations.  A presentation of current government rebates and tax credits will be included.
CONTACT/CREDIT HOURS 

Theory

1 credit hour
Lab


0 credit hour

Total


1 credit hour
NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule practical  lab hours as 3:1 or 2:1 contact to credit ratio.  Clinical hours are 3:1 contact to credit ratio. (Ref Board Policy 705.01)

PREREQUISITE COURSES 

As determined by college.

CO-REQUISITE COURSES 

As determined by college.

POI CHANGES:  

12/21/12 - Updated the definitions for the KSA indicators and reformatted the overall structure.
PROFESSIONAL COMPETENCIES
· Develop an awareness of energy consumption for various applications.
· Understand energy efficiency ratings.
· Recognize comfort cooling and heating methods and green alternatives.
· Recognize comfort heating and cooling combination systems and green alternatives.
· Explain the impact of electrical consumption.
· Recognize different modes of producing electrical energy.  
· Explain how plumbing impacts distribution, conservation, and reuse of water as a renewable energy technology.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to renewable energy technology
· Psychomotor – There are no psychomotor goals directly associated with this course.
· Affective – Appreciate the value of renewable energy technology.
STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, cognitive skills diagnostic instruments, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab assignments, or any combination of specifications.

STUDENT LEARNING OUTCOMES

	MODULE A – ENERGY ANALYSIS AND AWARENESS

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Develop an awareness of energy consumption for various applications.
	A1.1
Analyze energy consumption for various applications.
	3

	LEARNING OBJECTIVES 

	A1.1.1
Describe careers in renewable energy profession.

A1.1.2
Identify sources of renewable and sustainable energy.

A1.1.3
Define renewable energy and applications
A1.1.4
Define sustainable energy and applications

A1.1.5
Identify energy sources

A1.1.6
Identify energy management
A1.1.7
Identify building information modeling
A1.1.8
Identify commercial building energy consumption survey
A1.1.9
Identify energy conservation measures

A1.1.10
Identify LEED certification requirements

A1.1.11
Identify NABCEP certification process.
A1.1.12
Identify Energy Information Administration

A1.1.13
Identify energy audits

A1.1.14
Analyze energy consumption and demand.
A1.1.15
Calculate heat load.
A1.1.16
Analyze life cycle costs.
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	MODULE A OUTLINE: 
· Career opportunities in renewable energy profession

· Energy awareness

· Sources of renewable energy

· Renewable energy applications

· Sustainable energy applications

· Energy sources

· Energy management

· Modeling

· Energy consumption surveys

· Energy conservation measures

· LEED certification

· NABCEP certification

· Energy Analysis
· Energy Information Administration

· Energy audits

· Energy consumption and demand analysis

· Heat load calculations

· Life cycle cost analysis


	MODULE B – HVAC/R

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Understand energy efficiency ratings.
	B1.1
Select equipment based on efficiency ratings.
	3

	B2.0
Recognize comfort cooling and heating methods and green alternatives.
	B2.1
Identify methods of comfort cooling and heating and green alternatives.
	3

	B3.0    Recognize comfort heating and cooling combination systems and green alternatives.
	B3.1     Categorize combination heating and cooling systems and green alternatives.
	1

	LEARNING OBJECTIVES 

	B1.1.1
Conduct energy efficiency ratings of heating and cooling equipment for various seasonal applications.
B1.1.2
Determine the coefficient of performance of various appliances
	3
3

	B2.1.1
Evaluate ventilation and indoor air quality.
B2.1.2
Identify mechanical air conditioning.
B2.1.3
Identify evaporative cooling.
B2.1.4
Identify passive cooling systems.
B2.1.5
Identify thermal storage applications.
B3.1.6
Evaluate combustion analysis.
B2.1.7
Identify condensing furnaces.
B2.1.8
Identify modulating furnaces.
B2.1.9
Identify condensing boilers.
B2.1.10
Identify instantaneous boilers.
B2.1.11
Identify solar water comfort heating.
B2.1.12
Identify solar air heating.
B2.1.13
Evaluate waste heat recovery.
B2.1.14
Identify radiant panel systems.
B2.1.15
Identify thermal mass.
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	B3.1.1
Identify geothermal systems.
B3.1.2
Identify package terminal air conditioners.
B3.1.3
Identify mini-split systems.
	1
1
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	MODULE B OUTLINE:

· Energy efficiency ratings
· Energy efficiency ratio
· Seasonal energy efficiency ratio 
· Annual fuel utilization efficiency 
· Coefficient of performance
· Comfort cooling systems

· Mechanical air conditioning

· Evaporative cooling

· Passive cooling

· Thermal storage


	MODULE B OUTLINE (continued)
· Comfort heating systems

· Combustion analysis

· Condensing furnaces

· Modulating furnaces

· Condensing boilers

· Instantaneous boilers

· Solar water comfort heating

· Solar air heating

· Evaluating waste heat recovery

· Radiant panel systems

· Thermal mass
· Combined comfort heating and cooling systems

· Geothermal systems

· Package terminal air conditioners
· Mini-split systems


	MODULE C – ELECTRICAL

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Explain the impact of electrical consumption.
	C1.1
Evaluate our society’s electrical consumption.
	2

	C2.0
Recognize different modes of producing electrical energy.  
	C2.1
Identify methods of current electrical production and alternative choices.
	
2

	LEARNING OBJECTIVES 

	C1.1.1
Discuss the evolution of the use of electrical energy.

C1.1.2
Discuss various sources of lighting and electrical consumption.
C1.1.3
Identify residential major appliances and electrical consumption.
C1.1.4
Identify ghost loads.
C1.1.5
Identify motor efficiency.
	2
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	C2.1.1
Explore the theory of electrical power.
C2.1.2
Identify nuclear power production.
C2.1.3
Identify fuel cells and their operation.
C2.1.4
Identify photovoltaic electrical production.
C2.1.5
Identify wind energy.
C2.1.6
Identify tidal and ocean energy.
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	MODULE B OUTLINE:
· Electrical consumption
· Residential major appliances

· Ghost loads

· Motor efficiency

· Electrical production and alternatives

· Theory of electrical power

· Nuclear power production

· Fuel cell operation

· Photovoltaic electrical production

· Wind energy

· Tidal and ocean energy


	MODULE D - PLUMBING

	Module Description:  This module introduces the hydrologic system as applied to construction of a sustainable building. Topics covered include distribution, conservation, and reuse..

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Explain how plumbing impacts distribution, conservation, and reuse of water as a renewable energy technology.
	D1.1     This competency is measured cognitively.
	3

	LEARNING OBJECTIVES 

	D1.1.1
Evaluate potable water conservation topics.
D1.1.2
Identify high efficiency plumbing fixtures.
D2.1.1
Identify water heating equipment.
D3.1.2
Identify wastewater reuses systems.
	3
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	MODULE B OUTLINE:

· Potable water conservation
· High efficiency plumbing

· Water heating

· Wastewater reuse


LEARNING OUTCOMES Table of specifications

The table below identifies the percentage of learning objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation.  
	
	Limited Knowledge and Proficiency
	Moderate Knowledge and Proficiency
	Advanced Knowledge and Proficiency
	Superior Knowledge and Proficiency

	
	1
	2
	3
	4

	Module A
	75%
	-
	25%
	-

	Module B
	75%
	-
	25%
	-

	Module C
	66%
	44%
	-
	-

	Module D
	75%
	-
	25%
	-


	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1
	Limited Knowledge and Proficiency
	· Recognize basic information about the subject including terms and nomenclature.

· Students must demonstrate ability to recall information such as facts, terminology or rules related to information previously taught.  

· Performs simple parts of the competency.  Student requires close supervision when performing the competency.

	2
	Moderate Knowledge and Proficiency
	· Distinguish relationships between general principles and facts. Adopts prescribed methodologies and concepts.

· Students must demonstrate understanding of multiple facts and principles and their relationships, and differentiate between elements of information.  Students state ideal sequence for performing task. 

· Performs most parts of the competency with instructor assistance as appropriate.

	3
	Advanced Knowledge and Proficiency
	· Examines conditions, findings, or other relevant data to select an appropriate response.  

· The ability to determine why and when a particular response is appropriate and predict anticipated outcomes. 

· Students demonstrate their ability to seek additional information and incorporate new findings into the conclusion and justify their answers.

· Performs all parts of the competency without instructor assistance.

	4
	Superior Knowledge and Proficiency
	· Assessing conditions, findings, data, and relevant theory to formulate appropriate responses and develop procedures for situation resolution. Involves higher levels of cognitive reasoning. 
· Requires students to formulate connections between relevant ideas and observations. 

· Students apply judgments to the value of alternatives and select the most appropriate response. 

· Can instruct others how to do the competency.

· Performs competency quickly and accurately.

	A
	Affective Objective
	· Describes learning objectives that emphasize a feeling tone, an emotion, or a degree of acceptance or rejection.  
· Objectives vary from simple attention to selected phenomena to complex but internally consistent qualities of character and conscience. 
· Expressed as interests, attitudes, appreciations, values, and emotional sets or biases.
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