
ASHRAE 62.2 for WAP
Weatherization Health and Safety

Learning Objectives
By attending this session, participants will:
· Understand how ASHRAE 62.2 will change the role of BTLa/MVG.
· Learn the elements of ASHRAE 62.2-2010.
· Understand how to calculate ASHRAE 62.2 compliant fan CFM.
· Be exposed to different IAQ ventilation strategies.
· Learn an inexpensive method to measure exhaust fan CFM.
· Be exposed to a practical weatherization work flow sequence.
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Air Changes per Hour (ACH)
Alternative compliance ventilation deficit
ASHRAE 136
ASHRAE 62.2-2010
ASHRAE 62-1989
ASHRAE standards
BTL
CFM
CFM50
Energy Star
ERV
Fan flow meter
Flow grid
Flow hood
HDD
House as a System
HRV
HVAC
IAQ
Infiltration credit
LBL n-factor
Minimum Ventilation Guideline (MVG)
Minimum Ventilation Rate (MVR)
Neutral pressure plane
Pascals
Passive air inlets 
Pressure boundary
S factor
SIR
Stack effect
Weather factor
WPN 11-6
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Supplemental Materials
Handouts & Resources
· ASHRAE 62.2 - Auditor/Inspector Check List
· ASHRAE 62.2 Ventilation Calculation Spreadsheet 
· Area and Volume Calculation Worksheet
· Fan Use Cost Worksheet and Instructor KEY
· EERE Spot Ventilation Fact Sheet
· Various ventilation installation instructions from manufacturers
· Sample Prop Photos, courtesy of NRCERT
Armanda, Larry. “Ventilation Strategies in Weatherization.” WTC Technical Update 1.8 (2006). Weatherization Training Center at Pennsylvania College of Technology. www.pct.edu/wtc/articles.htm 
Benewicz, Martha, and Robert Parkhurst. “Ventilation Standards at Work.” Home Energy. Nov./Dec. 2005: 12-16. www.homeenergy.org.
Energy Conservatory. “Exhaust Fan Flow Meter Manual.” Apr. 2010.
Hanson, David, “Installing a Heat-Recovery Ventilator” Journal of Light Construction. January, 2002 www.jlconline.com 
Karg, Rick, Paul Francisco and Iain Walker, “ASHRAE 62.2 for Retrofits” Affordable Comfort Conference 2011. San Francisco CA. http://2011.acinational.org/sites/default/files/session/81067/aci11iaq5kargrick.pdf
Shapiro, Andrew. Simple Whole-House Ventilation. Journal of Light Construction. August, 1995 www.jlconline.com
Tsongas, George. “Building Tightness Guidelines: When Is a House Too Tight?” Home Energy Mar./Apr. 1993. www.homeenergy.org.
U.S. Dept. of Energy. Energy Efficiency and Renewable Energy. “Spot Ventilation Technology Fact Sheet.” Dec. 2002.
Wisconsin Energy Conservation Corporation. “Impacts of Mechanical Ventilation in Wisconsin Weatherization Homes – Final Report.”  Sept. 2011.
Classroom Props & Activities
· Assortment of ventilation fans designed for exhaust, supply and balanced systems that meet recommended criteria shown in slide 30.
· Fan Flow meter.
· Digital Manometer.
· Various ventilation fan systems installed on a prop.
· Various manufacturer recommended duct materials, grills and roof or through the wall terminations.
· An assortment of fan controls that meet recommended criteria discussed in slide 41.
Ventilation Calculation Exercise: Use the included worksheet - ASHRAE  62.2 2010 Ventilation Calculation Exercise. With exercise sheets and calculators in everyone’s hands, explain the process of the exercise and various assumptions. Allow students 20 to 25 minutes to complete. Using the “Instructor Key” go through the calculations and note the correct answers. 
Energy Penalties Exercise: Many people worry that adding continuous ventilation to the homes will cost our clients a lot of money in extra heating and cooling costs. Use the included worksheet - A Comparison of Energy Penalties for Exhaust Fan Use in Mild and Cold Climates, walk students through some energy penalty scenarios. The numbers are often lower than expected, and since we are able to seal homes tighter than was previously the case, the overall effect of the new standard should be greater energy efficiency. After a brief introduction on the climate driven impact that fans may have on energy use, ask students to calculate and compare the heating energy penalty of a continuously operating exhaust fan in a mild and cold climate. 
Hands-On Props
· Completely installed and operational ventilation system in a diagnostic cabin.
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Use the presentation as a framework to structure class discussion.
Allow sufficient opportunity for students to ask questions.
Explore experiences of individuals in the class.
Cover the essential elements stated in the objectives

Flexibility
The instructor can pick which parts of this chapter best apply to their audience. The presentation, lesson plan and resources may be targeted or modified for use for all job categories depending on local need. Sections on fan sizing, system selection, and measurement may be better suited for auditors whereas installers will likely gain more from a broad overview on basic principles with a focus on proper equipment installation.   
Following the segment on ASHRAE 62.2 formulas (slides 12-24), do an in-class exercise using the worksheet titled: “ASHRAE  62.2 2010 Ventilation Calculation Exercise.”  After finishing the calculations by hand, run through a sample set of calculations using the spreadsheet titled: “ASHRAE 62.2 Calculation Sheet for WX.” Your students will either love or hate you for it. But at least they will have experienced the joy of doing the math on their own beforehand. 
· Because of the many steps involved to derive the ultimate “ventilation to add” it may be less intimidating to have students complete the steps according to the flow of the presentation. For instance “Step 1” of the exercise could be done in conjunction with slide 15 (Calculating Required Fan CFM #2), “Step 2” in conjunction with slides 17 &18 (Alternative Compliance Deficit Calculation) and so on.  
Following the segment on ventilation systems (slides 28 – 38), break out and show an assortment of ventilation fans and system components. Point out fan specs such as sone ratings, dampers, cfm ratings, etc. 
· Hand out various sample manufacturer spec sheets and installation manuals for the products you have available. Allow sufficient time for students to review the handouts, examine the equipment and have their questions answered. Show a variety of completely operational ventilation fan systems installed in on a prop. The prop should have sufficient space to allow viewing by students. See ventilation fan prop images 5, 7 & 8 (provided by the New River Center for Energy Research and Training (NRCERT)) in the resource folder.  
Following the segment on Cost effectiveness (slide 40), do the Energy Penalties Exercise using the worksheet titled “A Comparison of Energy Penalties for Exhaust Fan Use in Mild and Cold Climates.” 

Allow students 10 to 15 minutes to complete the worksheets. Using the “Instructor Key,” go through the calculations and note the correct answers. As part of a follow up and facilitated classroom discussion, allow students to come to the conclusion on how higher energy use in very cold climates may lead one to the selection of a balanced instead of an exhaust only system. Introduce a scenario of why an ERV system would be beneficial in a hot and humid climate where indoor relative humidity needs to be maintained to assure occupant comfort and building integrity.
Following the segment on control systems and measuring air flow (slides 40-47), lead students to a diagnostic cabin containing an installed ventilation system. Hand out the “Exhaust Fan Flow Meter Manual,” operate the fan and demonstrate the procedure for measuring the flow rate of the fan. After demonstrating, allow students to the use the flow meter themselves. Then compare the rated fan flow to the measured flow rate.  
· If lower than the rated flow, ask students what may be the cause. Encourage them to compare the manufacturer installation instructions (handed out previously) to the installation itself. Excessive restrictions related to improper ducting materials, excessive elbows, excessive length or other problems may be evident. Ask for improvements to the existing installation. Insufficient flow may necessitate the installation of a higher capacity fan or re routing ducts.
Show students various types of fan controllers, paying particular attention to selecting equipment that:  
· Is readily available.
· Is simple to install.
· Allows setting both runtime and fan speed. 
· Has a long life and low to no maintenance requirements.
· Has a memory (in case of power failure).
· Is easily programmable by the installer.
· Show how the fan controller on the operational system may be adjusted. Then verify the new flow rate on the installed system with the exhaust fan flow meter. 
Conclude the lesson with the summary slide and finish off with Q&A.
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