LESSON PLAN GREEN BUILDING DESIGN

Subject: Windows
Instructor: Mr. Brown

Date: 

Student Performance Objective:

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

· Design utilizing sustainable and energy efficient windows
· Target a window U-Value that meets the requirements of the window in its specific climate and describe the building science of it.
· Target a window Visible Transmittance that meets the requirements of the window in its specific climate and describe the building science of it.
· Target a window Solar Heat Gain Coefficient that meets the requirements of the window in its specific climate and describe the building science of it.
· Target a window Air Leakage that meets the requirements of the window in its specific climate and describe the building science of it.
· Identify and apply glass coatings such as LOW E coatings to improve the performance of the glass.

· Apply an energy efficient window frame that utilizes new materials and designs

· Identify a NFRC rating sheet and analyze the data on the sheet.
· Create or find Revit families that hold U-value, VT, SHGC, AL, and LOW E data.
How will student be evaluated and what methods will be used to measure competency?

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

· Discuss new technologies in windows that improve building performance. 
· Discuss importance of high performance windows: compare R value of glass vs walls. Note path of least resistance for heat.
· Discuss the energy performance of windows that were made in the past.

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

· Explain U- Value as 1/R. Note a really good window may have a R value of 5 (U-value of .20). Lower is better. Explain what in the window controls U-value: Note glass, trim, spacer materials.
· Explain VT as the percentage or fraction of the visible spectrum that is transmitted through the glazing. High VT means more light comes in….discuss daylighting, controlling glare, privacy, damaging furniture.
· Explain SHGC as the amount of solar radiation coming in….needs to be good in hot climates. It is expressed as a number between 0 and 1. The lower a window's solar heat gain coefficient, the less solar heat it transmits, and the greater its shading ability. SHGC can be expressed in terms of the glass alone or can refer to the entire window assembly. Lower SHGC in hot climates is best.
· Explain Air Leakage in a window. Operable has more AL. Bigger deal in cold climates. .30 cfm/sq ft or lower is general rule.
· Introduce reference materials such as Residential Windows by Carmody, www.efficientwindows.org, and vendor websites like Pella and Andersen.
Check for Understanding or Guided Practice:

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

· Students will create energy efficient windows in their building.

· Students will create construction details of the energy efficient windows in their building.
· Students will create custom energy efficient windows in EnergyPro and analyze their effect on building performance

Closure:

· Issues with energy efficient windows? Up-front cost vs standard windows? Savings over life of building?
· Window 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.
