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1.0 Background

The following qualifications and training procedures for accrediting PTCS Duct Trainers and certifying PTCS Duct Technicians have been compiled by Conservation Services Group (CSG). The Trainer Qualifications and Duct Training Program are being offered to the Regional Technical Forum, (RTF) as basis for approval of CSG as Trainers for PTCS Duct Systems. Conservation Services Group values the efforts of all entities associated with the development of the PTCS program and whose efforts have been essential to the evolution of a high standard of performance in the northwest. 

2.0 Purpose

The purpose of the Trainer Qualifications and Duct Training Program that follows is to ensure that well informed and highly skilled trainers deliver accurate, thorough training programs to the technicians of PTCS Duct Systems for the Northwest. The HVAC industry has been targeted by various utility officials and energy professionals in the Northwest as a strong candidate for achieving energy savings and increased end user comfort. PTCS Duct Systems are a cost effective measure by which to achieve savings and increase industry standards. This Trainer Qualification and PTCS Duct System training program has been developed to satisfy these purposes.

3.0 Scope

3.A. This document sets out the qualifications for the certification of trainers of PTCS Duct Systems, so that the RTF will be confident that a minimum level of expertise will be displayed by all Trainers for PTCS Duct Systems, and so that Duct technicians will be trained in a manner that is acceptable and consistent within the energy efficiency industry.

3.B. The Duct Training Program has been developed based on the expertise and experience of CSG as well as from generally accepted practice in the building science and building performance industries. 

3.C The duct installation QA Program will ensure that participating contractors are installing measures correctly and reporting results of diagnostic tests properly.  It will consist of:

· Quality assurance of installations, technicians and participating contractors

· De-certification of technicians based on negative quality assurance findings and/or unwillingness to correct issues.

· Maintenance of records of certified systems (by CSG or third party) including owner, location, contractor, technician, test results and other required data.

4.0 Trainer Qualifications

Trainers of PTCS Duct Systems shall at a minimum meet the following minimum standards.  Certification of new trainers shall be through a training process, which shall include the following provisions:

4.A. Minimum Trainer Standards:

1. Minimum two (2) years experience in duct system testing and remediation and combustion zone depressurization testing, or conducting quality assurance inspections for duct tightness programs using these tests. 
2. Minimum two (2) years experience teaching building science concepts to energy professionals, trades people, or design professionals.

a. Alternate: the prospective trainer completes an observed training to the satisfaction of a CSG Lead Trainer

4.B. Recertification: all trainers will be recertified no less than every three years.

4.C. Proposed Lead Trainers and Qualifications
Bruce Harley (CSG), Adam Gifford (CSG), and Tom Downey (PEG) will be lead trainers.  Their qualifications are shown in Attachment A.  New lead trainers, who meet the qualifications in Section 4.A., may be added from time to time as needed to meet program goals or expanding market needs.

4.E. Proposed Field Specialists

Field Specialist duties include initial field qualifications of technicians leading to certification, follow up QC inspections, file review, training assistance, and field technical support.

4.F. Regional Experience
CSG values the expertise of the regional market and would like to have the ability to encourage local trainers to take part in PTCS training. It is important to the PTCS program that regional knowledge be utilized as it has been through the efforts of these individuals that a PTCS program has come to fruition. In addition to the above trainers, CSG plans to include qualified regional experts that meet the minimum qualifications we have set forth. We have taken the initiative to contact the following trainers and invited them to be recognized as individuals that may be utilized to offer PTCS trainings. CSG welcomes suggestions from the RTF as to any other regional trainers that meet the qualification standards set forth. Our current contacts are: Bruce Manclark (Delta T), David Hales (WSU) and Ted Haskell (Efficiency Services Group).

5.0 Training Curriculum

The training curriculum/agenda is shown as Attachment B.

6.0 Recertification of duct technicians

Previously certified technicians who have been inactive may be re-certified after attending day 3 of the training, passing the test, and having three subsequent installations pass the QC inspection.  

7.0 Technician Certification

Technicians will be designated PTCS Certified when they have:

· Actively participated in the PTCS duct system training

· Proven competency in PTCS performance tests in the field 

· Passed the competency test with a minimum score of 70% 

· Submitted a minimum of 3 certified systems that pass the Quality Assurance review on the first QC visit.

8.0 Technician Certification Tests

8.A. Field Demonstrated

Technician shall perform accurate measurements, adhere to PTCS protocols, accurately record measurements on accepted forms, and evaluate whether PTCS specifications have been met in a field location for the following PTCS tests:

· Total duct leakage

· Duct leakage to outside

· Combustion appliance zone (CAZ) depressurization test 

8.B. Written exam:

Technician shall score at least 70% on a written test that covers the following:

· Basic understanding of air leaks and air pressure dynamics

· PTCS test standards

· PTCS materials and installation standards

· Combustion safety

· PTCS quality assurance program

· Proper paperwork and reporting requirements

8.C. Technician De-certification

Technicians will be decertified for any of the following:

· Quality doesn’t improve after receiving notice (see 9.C. below)

· Technician falsifies reported data 

· 15% or more of their certified systems fail the QA or QC reviews on the first review

9.0 Quality Assurance: Technician QA/QC Reviews

Reviews include:

· File/data review (QA), for complete and accurate information

· Site review (QC), to confirm performance test results, and inspect sealing materials/techniques

9.A. File/Data Review

Incoming data will be screened for reasonableness and data will be tracked to assess whether data could be faked. 

9.B. Site review 

A technician will fail a review when:

· Submitted data is incomplete or shows misrepresentation of participation or results

· Duct leakage test differs by more than the larger of 15% or 10 CFM50

· Exception: when either review or certification test was conducted during difficult weather conditions

· CAZ net depressurization exceeds -3 Pascals WRT outdoors

· Exception: when either review or certification test was conducted during difficult weather conditions

· Duct sealing materials or methods do not meet PTCS specifications

9.C. Systems Site Reviewed:

Newly trained Technician:

100% of installations are reviewed, until 3 consecutive have passed, and 20% thereafter.

When a technician fails a system review, CSG and technician, will work together to determine cause. CSG staff and technician will:

Determine whether discrepancies are due to test equipment differences

Determine a course of improvement to reduce failure rates. The course of improvement can include additional training, changing test procedures or sealing techniques, purchase of improved equipment, or changes in material choice.

ATTACHMENT A
Lead Trainers and Qualifications:   Bruce Harley (CSG)

Bruce is the Technical Director of CSG’s Residential New Construction Division, RCS Energy Audit program, Comfort Crafted Energy Services Division, and Building Science Applications Group. Bruce is responsible for all aspects of technical operations including field program delivery, internal and external trainings, design and forensic/remediation consulting services, research and business development.

Training/Education Qualifications:

Ÿ Principal trainer/training developer: Northeast HERS Alliance Energy Rater training, Energy Star Homes builder/designer seminar, MA and NH Energy Code trainings, Rhode Island HVAC training.  Developed hot climate HERS training for Oncor Energy Star/HERS program, 2002; delivered six, week-long HERS rater trainings for sponsoring utility in Dallas, Texas in 2002-2003.  Total HERS and building science trainings number in the hundreds.
Ÿ Board Of Directors, Residential Energy Services Network (RESNET); committees include Training Accreditation, and Rating Standards Amendment Drafting, Disclosure, and Sampling Accreditation.
Ÿ Principle author and Project Manager, Field Guide for Residential New Construction (Massachusetts, 1999). Highlights Model Energy Code (MEC) & Energy Star compliance. Project Manager and Trainer 

Ÿ 1998-2002: State of New Hampshire Office of Energy and Community Services, Energy Code Training. Developed training curriculum for builders, architects, tradespeople and building officials on MEC-based state energy code); supervision of contract with ECS. Development of special HVAC training session including energy code, troubleshooting and best practices, delivered with some energy code seminars.

Ÿ 1999: Northeast Home Energy Rating System (HERS) Alliance, energy rater training development. Designed & conducted first region-wide energy rater training program, including classroom, field & exam materials.

Ÿ 1998: Curriculum development assistance, for State of Vermont's MEC-based Residential Building Energy Standards; assistance in development of collateral material (Vermont Residential Energy Code Handbook).

Ÿ 1997: Project Manager: Massachusetts Board of Building Regulations and Standards (BBRS), Energy Code Training.  Primary responsibility for developing training curriculum for builders, architects and building officials on the MEC-based state energy code; conducting trainings (23 total, in 1998); supervising "Energy Code Hotline"; developing and conducting "train-the-trainer" sessions.
Performance Tested Comfort Systems Qualifications:

Ÿ Oversight of: field data collection and diagnostic testing for Long Island Power Authority (LIPA) air-conditioning baseline research, 2003.  Field inspections of 63 homes including air-conditioning load calculations duct leakage and airflow testing of recently installed central air-conditioning systems. Field data collection and diagnostic testing for LIPA Residential new construction baseline research, 2003

Ÿ 1998-99 Ongoing consulting for Northeast Utilities in commissioning and troubleshooting geothermal heat pumps 

Ÿ 1997: Field testing and industry interviews for the Geothermal Heat Pump Consortium, Early Problems investigation

Ÿ 1994-96 Development of technical standards for Geothermal Heat Pump Consortium Energy Bill Guarantee.

Ÿ 1994: Development of installation and inspection standards and procedures for geothermal heat pumps.  

Ÿ 1994: Crew leader, Southern California Edison's Coachella Valley duct sealing Pilot program.

Ÿ 1992-93: Duct sealing program -- responsible for duct sealing and heat pump efficiency diagnostic program procedures for large-scale utility retrofit program in Massachusetts.  Wrote training manual for CSG’s first duct sealing program.

Publications:


Ÿ Insulate and Weatherize, The Taunton Press, September 2002.  A comprehensive how-to guide for homeowners and professionals, to increase the energy efficiency of existing homes.  Based on sound building science principals including moisture control, ventilation for air quality, and “house as a system”.  35 drawings and 350 color photos, 208 pages.

Ÿ Article: on geothermal installation practices and pitfalls, ("A Builder’s Guide to Geothermal Heat Pumps,” Journal of Light Construction, October 1999).

Ÿ Article: (with John O'Connell) on duct design and installation ("Choosing Ductwork,” Fine Homebuilding No. 110, July 1997).
Lead Trainers and Qualifications:  Adam Gifford (CSG)

Adam is a Senior Project Manager with Conservation Services Group, where he works in the Energy Star homes program with staff of approximately 20 to maximize energy efficiency of newly constructed residential buildings, by consulting with and training architects, home builders, trades people and home buyers.  He shares responsibility for technical development and oversight of program.

Training/Education Qualifications:

Ÿ Certified HERS trainer with the Northeast HERS Alliance and CSG.  Has conducted over 20 HERS trainings, including blower door and duct diagnostics, working closely with the Technical Director and independently, in New England, New York, and Texas.
Ÿ Lead trainer 2003-04 with the State of New Hampshire energy code trainings; developed and amended curriculum for energy code compliance and “beyond-code” energy efficiency; conducted six (6) all-day training sessions.
Ÿ Project Manager, updated & revised Field Guide For Residential New Construction, including new versions for Massachusetts and Rhode Island, and multi-state update: creating template for IECC-based field guide versions for eight additional northeast and mid-Atlantic states, 2003-2004.
Ÿ Regularly conduct Builder and Designer’s Seminars for the ENERGY STAR Homes program (2001 through present, approximately 10 per year).
Ÿ Developed curriculum for/presented 4 hour mechanical ventilation session at the 2003 Affordable Comfort Conference conducted in Westford, MA, October 2003.
Ÿ Other national/regional conference presentation experience (2001 National Workshop on State Building Energy Codes, RESNET, 2002 National Affordable Comfort Conference).
Performance Tested Comfort Systems Qualifications:

Ÿ Tested and sealed upwards of 1000 residential duct systems as part of utility financed retrofit program (1994 through 1998).  Primary tests performed:  Duct leakage (duct blaster/blower door) and strip heat airflow.  Also some experience performing COP tests on both air and ground source heat pump systems.  
Ÿ Commissioned 100’s of newly designed and installed residential duct systems as project manager working in regional ENERGY STAR Homes program (1998 through present).   Commissioning includes heat/cool load calculations, system sizing, measurement/adjustment of register airflows (balancing), duct leakage assessment and measurement, heat rise tests, ventilation settings, etc.
Ÿ Direct design and installation experience.  Have assisted with the installation of multiple, residential duct systems.  Designed and installed system as part of renovation work conducted on own house.  Installed return duct fresh air ventilation system for ENERGY STAR customer.
Ÿ Familiar with Check-ME and general principles of AC/mechanical system efficiencies.
Certifications:


· Unrestricted Construction Supervisor, MA #CS 075146

· Home Improvement Contractor, MA # 134025

· Home Energy Rating System (HERS), Rater Supervisor/Trainer

· Radiant Panel Association – Advanced Certification 

Lead Trainers and Qualifications:  Tom Downey (PEG)

Tom Downey is Proctor Engineering Group’s Senior Program Manager. Mr. Downey is charged with managing Proctor Engineering Group’s largest and most complex programs. Mr. Downey is also Proctor Engineering Group’s most experienced trainer and has designed most of Proctor Engineering Group’s training materials. Tom has been involved with training on HVAC and duct systems since 1986. Tom has delivered trainings for utilities, state funding agencies, and private contractors across the nation. Tom has also delivered trainings at numerous conferences, many of which have been “in field” sessions. Tom has a vast knowledge of duct system types, problems encountered by duct system type and solutions to the problems. Tom has an in-depth knowledge of all facets of duct testing and sealing technologies. Tom served as a beta tester for the Energy Conservatory’s Duct Blaster when it was introduced in 1991 and also served as a beta tester for the Aeroseal technology when it was introduced in 1996. 

Experience


· Senior Program Manager, Proctor Engineering Group, Ltd.

· Field Manager, Proctor Engineering Group

· Owner, Downey Energy Services

· Technical Supervisor, Kansas City Home Weatherization Program

· Training Program Manager, Sun Power Consumer Association

· HVAC Program Manager,  Sun Power Consumer Association

· HVAC and Weatherization Program Manager, Boulder County Weatherization Program

· Crew Supervisor/Energy Auditor, Boulder County Weatherization Program

· Estimator/Inspector, Energy-Wise, Inc.
Publications

· "Managing Large-Scale Duct Programs” Home Energy, September/October 1993.

·  “Diagnosing Ducts: Finding the Energy Culprits” (with Proctor, J., Blasnik, M., Davis, B., Modera, M., and Tooley, J.), Home Energy, September/October, 1993. 

Major Reports  (Partial listing)
· “What Can 13,000 Air Conditioners Tell Us: (with Proctor, J.) 2002 ACEEE Conference

·  “Evaluation of the 2001 SDG&E Residential Single Family RCP Program” (with Proctor, J.) January, 2002

·  “Assessment of HVAC Installations in Long Island Lighting Power Authority’s Service Territory” (with Proctor, J.) Prepared for Conservation Services Group, March, 2001.

·  “Evaluation of the 2000 SDG&E Residential HVAC Training Program” (with Proctor, J.) Prepared for San Diego Gas and Electric Company, March, 2001.

· “Building America AC Installation Using CheckMe!( ” (with Proctor, J.) Prepared for Building Science Corporation and Pulte Homes, 2001. 

· “Evaluation of the 1999 SDG&E Residential Upstream HVAC Training Program” (with Proctor, J. and Royall, G.) Prepared for San Diego Gas and Electric, December, 1999.

·  “Transforming Routine Air Conditioner Maintenance Practices to Improve Equipment Efficiency and Performance” (with Proctor, J.) 1999 International Energy Program Evaluation Conference. 

·  “Residential Central Air Conditioner Service Program” (with Proctor, J.) Prepared for Pacific Gas and Electric Company, January, 1999.

·  “Investigation of the AC2 Air Conditioner”(with Proctor, J.) Prepared for Pacific Gas and Electric Company Research and Development Department, November, 1998.

· "Ohio Department of Development Office of Energy Efficiency Home Weatherization Assistance Program Field Site Investigation Prepared for Ohio Department of Development Office of Energy Efficiency, February, 1998.

· "Energy Partners Program -- Version 2 Design Plan (with Proctor, J., and Blasnik, M.) Prepared for Louisville Gas and Electric Company, December, 1997.

· "Arizona Public Service Indoor Air Quality Study (with Proctor, J., and deKieffer, R.) Prepared for Arizona Public Service Company, December, 1997.

· "Investigation of Early Problems with Residential Geothermal Heat Pumps (with Proctor, J.) Prepared for Ground Source Heat Pump Consortium, June, 1997.

· "Field Evaluation of Early Problem Sites (with Proctor, J. and Harley, B.) Prepared for Ground Source Heat Pump Consortium, April, 1997.

· "Assessment of Energy Savings and kW Reduction Potential from Air Conditioner and Duct Improvements for New Homes in PSE&G Service Territory (with Proctor, J., Blasnik, M. deKieffer, R., and Peterson, G.).  Prepared for Public Service Electric & Gas, New Jersey, March, 1997.

· "Residential New Construction Baseline Study" (with Proctor, J., Blasnik, M. deKieffer, R., and Peterson, G.).  Prepared for Public Service Electric & Gas, New Jersey, February, 1997.

· "Residential New Construction Pilot in NPC Service Territory" (with Proctor, J., Blasnik, M. and Peterson, G.).  Prepared for Nevada Power Company, Electric Power Research Institute and Nevada State Energy Office, November, 1996.

· "Assessment of the Lawrence Berkeley National Laboratory Aerosol-Based Duct Sealing Technology" (with Proctor, J.).  Prepared for Conservation Services Group, Pacific Gas and Electric Company and Wisconsin Public Service, September, 1996.

· "Investigation of Peak Electric Load Impacts of High SEER Residential HVAC Units -- Assembly, Testing, and Investigation of a Reduced Peak Load Air Conditioner" (with Proctor, J., Boecker, C., Katsnelson, Z., Peterson, G., and ONeal, D.).  Prepared for Pacific Gas and Electric Company Research and Development Department, June, 1996.

· "Statewide Measure Performance Study an Assessment of Relative Technical Degradation Rates" (with Blasnik, M., Proctor, J. and Katsnelson, Z.).  Prepared for California Statewide Persistence Subcommittee, CADMAC, April, 1996.

· "1995 Update -- Assessment of HVAC Installations in New Homes in Nevada Power Companys Service Territory" (with Blasnik, M., Proctor, J. Sundal, J., and Peterson, G.). Prepared for Nevada Power Company and Electric Power Research Institute, April, 1996.

· "Assessment of HVAC Installations in New Homes in Arizona Public Service Territory" (with Blasnik, M., Proctor, J. and Peterson, G.).  Prepared for Arizona Public Service Company, April, 1996.

· "Southern California Edison Coachella Valley Duct and HVAC Retrofit Efficiency Improvement Pilot Project" (with Blasnik, M., Proctor, J.).  Prepared for Southern California Edison, July, 1995.

· "Nevada Power Company New Construction HVAC Program Implementation Plan" (with Proctor, J., and Blasnik, M.).  Prepared for Nevada Power Company, Electric Power Research Institute and Nevada Department of Business and Industry, State Energy Office, April, 1995.

· "Southern California Edison New Construction HVAC Program Implementation Plan" (with Proctor, J., Blasnik, M.).  Prepared for Southern California Edison, April, 1995.

· "Assessment of HVAC Installations in New Homes in the Nevada Power Company's Service Territory" (with Proctor, J., Blasnik, M.,  Sundal,  J., and Peterson, G.).  Prepared for Nevada Power Company, Electric Power Research Institute and Nevada Department of Business and Industry, State Energy Office, February, 1995.

· "Blower Door Guided Weatherization Test Project" (with Proctor, J.). Prepared for Southern California Edison Customer Assistance Programs, December 1994.

· "Procedures for HVAC System Testing, Repair, and Quality Improvement" (with Proctor, J.) Prepared for California Energy Commission, November, 1994.

· "Pacific Gas and Electric Appliance Doctor Implementation Plan" (with Proctor, J., and Polak, A.). Prepared for Pacific Gas and Electric Company, May, 1992.

· “Pacific Gas & Electric Company Model Energy Communities Program AirFlow and Duct Leakage Comparative Study” (with Proctor, J.), Prepared for Pacific Gas & Electric Company, 1992.

 ATTACHMENT B
PTCS Minimum Duct Training Curriculum Outline

Goals: Attendees should complete the training with the following skills:

· Understanding of the purpose and benefits of efficient, airtight duct systems in residential new construction.

· Understanding the basics of air pressure, air flow and measurement techniques.

· Understanding the installation specifications for certified PTCS duct systems.

· Ability to properly perform diagnostic tests in the field for duct leakage (total), duct leakage (exterior) and combustion zone depressurization (CAZ), and to seal duct systems to the standard.

· Upon successful completion and QA review of three consecutive installations, candidates will be certified as PTCS Duct Installers.

Day one

8:30 – 8:45
Introductions and Overview






· Introductions

· Objectives, Agenda

8:45 –10:30
Air flow and pressure measurement





· Defining principles and practical applications

· Digital pressure gauge and measurement techniques

· Blower door and Duct BlasterTM concepts

· Tools and equipment 


10:45 – 12:30
Duct pressures and combustion safety
· Basics of gas combustion systems: water heater, furnace

· Interactions with duct system-- induced by leakage, imbalances system

· Backdrafting and other combustion issues to look out for
Lunch – travel to field site

1:30 - 4:30
Field Diagnostic testing

· CAZ test

· Blower door envelope leakage testing

· Duct testing total leakage 

Day two

8:30 – 9:00
Debriefing from field appointment

9:00 – 10:30
Energy impacts of duct problems
· Direct impacts of leakage

· Indirect impacts from imbalanced systems

· Impact of low air flow—relation to duct sealing

· Correcting problems – materials and techniques

10:45 – 11:30

· Duct testing leakage to exterior—concepts and procedure

· Pro/con of exterior test vs. total leakage test


11:30 – 12:30
PTCS Specifications and QA program

· Certification process, expectation of participants

· Quality Control inspections process

· Quality Assurance data review process

Lunch and travel to field site

1:30 – 4:30
Perform duct testing and seal system

· Conduct CAZ test

· Conduct duct testing to exterior, and total leakage

· Seal duct system and repeat test

Day three

9:00 – 12:00
Field duct testing and sealing

· Conduct CAZ test

· Conduct duct testing to exterior, and total leakage

· Seal duct system and repeat test

1:00 – 1:30
Exam Review
1:30 – 2:30
Certification Test




Visual aids in classroom will include tools and materials, power point presentations and photos, handouts and reference materials, including the PTCS Duct System Diagnostic Field Guide.    

________________________________________
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