LESSON PLAN GREEN BUILDING DESIGN

Subject: Energy Modeling
Instructor: Mr. Brown

Date: 

Student Performance Objective:

By the end of the lesson, students will be able to:

· Perform Title 24 Energy calculations utilizing EnergyPro (Energy Modeling software)
· Perform load calculations utilizing EnergyPro

· Perform Title 24 for LEED Energy calculations utilizing EnergyPro
· Utilize the EnergyPro interface to input building information
· Export Revit building information to EnergyPro in the form of a GBXML
· Make changes in EnergyPro to building elements such as: walls, windows, lighting, and roofs to effect building performance
· Properly size an air conditioning system by calculating sensible loads of the building in EnergyPro
· Create Reports in EnergyPro
· Rotate a building in EnergyPro to compare performance in relation to building orientation given a particular location.

How will student be evaluated and what methods will be used to measure competency?

Reports will be created by the student in EnergyPro showing performance of the building given certain design decisions. Students will be evaluated on the (written) summary of their results and the report data.
Anticipatory Set: (Describe the introduction or hook you will use to get students involved in the lesson).

· Discuss the importance of making design decisions early to reduce cost and time necessary to produce an inexpensive (as possible), energy efficient building.
· Discuss what elements in a building are most cost effective to make a building energy efficient: high performance windows, high R-value walls, cool roofs, building orientation, renewables, high tech lighting like T5 and T8 CFL’s and LED’s
Instructional Component: (include type of lesson and major concepts to be covered)

· EnergyPro demo from scratch (see demo word doc)
· EnergyPro demo utilizing export as GBXML (see demo word doc)
· Introduce research process to discover what elements in a building are most cost effective to make a building energy efficient: high performance windows, high R-value walls, cool roofs, building orientation, renewables, high tech lighting like T5 and T8 CFL’s and LED’s
· Introduce process of changing EnergyPro model to discover what elements in a building make a building energy efficient: high performance windows, high R-value walls, cool roofs, building orientation, renewables, high tech lighting like T5 and T8 CFL’s and LED’s

· Demonstrate how to calculate and differentiate sensible load from total load
· Demonstrate how to find and apply a properly sized air conditioning unit in EnergyPro
· Demonstrate how to rotate a building to discover which building orientation creates the least load of the building, thus making it require less energy and a smaller AC Unit…which costs less.
· Demonstrate the creating of Title 24 reports and the target for LEED.
Check for Understanding or Guided Practice:

· Students will do step by step EnergyPro demos with teacher on practice building(s). Results should be close to teachers results if they are creating the energy model correctly in EnergyPro.
Independent Practice:

· Students will utilize Energy Pro Energy Modeling software to evaluate their design decisions BEFORE creating construction documents and making families precise.

· Perform load calculations of their building utilizing EnergyPro

· Students will assign/create high performance windows, high R-value walls, cool roofs, renewables, energy efficient lighting, foundation, high performance doors, and shade structures to the EnergyPro model.  
· Students will create Title 24 reports in EnergyPro
· Students will write a summary of their results of what most effected the performance of the building and which design decisions were most cost effective.
Closure:

· Discuss the advantages of making design decisions early.
· Discuss how adding more costly features in one area actually saved money in other areas. 

· Discuss “free” design decisions that make the building more energy efficient.
· Discuss weaknesses in the current energy modeling technology and process of modeling in EnergyPro….wish it would just….
Materials Used:

EnergyPro tutorials, computers capable of running Revit and EnergyPro software, EnergyPro software, Revit software, classroom control software and/or overhead projector.
