LESSON PLAN GREEN BUILDING DESIGN

Subject: Roofs
Instructor: Mr. Brown

Date: 

Student Performance Objective:

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

· Design utilizing sustainable and energy efficient roofing
· Understand the effect of Solar Reflectance on the performance of a roof

· Understand the effect of Thermal Emittance on the performance of a roof
· Model a “Cool Roof” in Revit
· Model SIP (Structural Insulated Panels) Roofing in Revit

· Model high “R-Value” roofing in Revit

· Identify advantages of “cool roofs” in hot-dry climates
· Create construction details for a Cool Roof
· Create Cool Roof in EnergyPro and analyze vs typical roof on building performance.

· Understand roofing’s (detrimental) contribution to the “heat island effect”

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

Student will be evaluated on the correct application of a “cool roof” in their Revit and EnergyPro models.
Anticipatory Set: (Describe the introduction or hook you will use to get students involved in the lesson).

· Discuss issues with heat and the roof. 
· Discuss white sidewalks vs. black streets: which is hotter?
· Discuss the energy performance of roofs that were made in the past.

Instructional Component: (include type of lesson and major concepts to be covered)

· Discuss Cool Roof Coatings and their reflective properties
· Discuss lifecycle cost of designing a cool roof
· Discuss heat at the roof level and how a roof with little solar reflectance (dark) can greatly add to the load of the building as heat comes in.
· Discuss Solar Reflectance: the fraction of sunlight that a surface reflects. 0-1. Higher is better
· Discuss Thermal Emittance: describes how efficiently a surface cools itself by emitting thermal radiation. 0-1. Higher is better
· Demonstrate the creation of custom roofs in EnergyPro

· Introduce reference materials such as Builder’s Guide to Hot-Dry & Mixed-Dry Climates and Builder’s Guide to Structural Insulated Panels
· Introduce websites such as CRRC (Cool Roof Rating Council) and the U.S. Dept of Energy’s Guidelines for Selecting Cool Roofs http://www1.eere.energy.gov/femp/pdfs/coolroofguide.pdf
· Introduce vegetative roofs as a cool roof

Check for Understanding or Guided Practice:

· Students will create cool roofing in their building. Teacher will walk the room or use classroom control software to check progress and ensure the walls are being created correctly.
Independent Practice:

· Students will create cool roofing in their building.

· Students will create construction details of the cool roofing in their building.
· Students will create custom roofs in EnergyPro and analyze their effect on building performance

· Students will specify environmentally friendly coatings to apply to roofing to make it a “cool roof”.

Closure:

· Issues with cool roofs? Light colors/appearance, condensation problems, cost of coatings.
· Cool Roof performance vs typical roof construction
· Roof choice by climate: Does it matter?
Materials Used:

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