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Workshop Description and Outline:

Title: “High Performance HVAC”

Brief highlights of the presentation:
Recent changes in the International Energy Conservation Code 2012 and in energy 
efficiency and green building programs such as ENERGY STAR for Homes strongly 
encourage high performance HVAC best practices. We will discuss the changing 
requirements and how that will change the way you design, install and test HVAC 
systems. This seminar will help HVAC contractors identify and implement proven 
techniques and products that would make homes more energy efficient and incorporate 
green building elements through a high performance residential HVAC system. 

An important element of the workshop will be to introduce the EPA Energy Star HVAC 
Quality Installation Program. 

Relevance to Attendees:
The workshop could be targeted to at least the following groups:
• New home builders and remodelers, their site supervision staff, estimators and 

contract managers
• Designers and architects
• HVAC contractors
• Building Code Officials
• Utility and housing program officials who promote energy efficiency programs
• Designers and architects

Learning Objectives:
• Learn about the challenges and opportunities presented by new building codes and 

energy efficient programs
• Identify High Performance HVAC concepts
• Learn essential strategies for High Performance HVAC systems
• Learn about the Energy Star HVAC Quality Installation Program
• Know where to go for additional resources and support

Workshop Format:
Length of presentation: The workshop is designed for a 90 minute format
Overview of presentation structure: The facilitator will use presentation software that will 
rely heavily on the use of graphics and pictures to tell the story. 

Workshop General Agenda:
10 Min. Introductions and Overview
20 Min. Key HVAC Design Concepts
20 Min. Key HVAC Installation and Testing Concepts
10 Min. Implementing High Performance HVAC strategies
20 Min. Review Energy Star HVAC Quality Installation Program
10 Min. Summary and Wrap-up



High 
Performance 
HVAC



We are a leading training and consulting firm that 
uses a building science based systems approach 

to help our clients improve their businesses by 
Building Better Homes™.

We serve as a resource for the nation’s leading 
energy efficient and green certification programs 
providing technical, marketing and verification 
support to developers, builders, contractors, 

architects and industry professionals.



Energy Code & 
Energy Efficiency 
Programs

Overview of today’s session:

We will review the IECC code and Energy Programs like Energy Star for Homes



High 
Performance
HVAC Design 

High performance home building and remodeling requires a different approach than the traditional, 
established way of building. Building a high performance home must be a systematic approach and 
done as a team. The project must be looked at as a system, in which each component is connected 
to and depends on the other components. Teamwork is required to make it all come together. 
Addressing and optimizing key factors up front with the whole team will result in a smoother 
construction process, lower costs and a much better home.



High 
Performance
HVAC Installation 
and Testing

Based on our experience with certification programs we will review the key best practices 
for HVAC installations and the available performance tests



Implementing 
High Performance 
HVAC Strategies

We will discuss strategies for improving you business through High Performance HVAC



Energy Star 
HVAC Quality 
Installation 
Program

Finally we will review the Energy Star HVAC Quality Installation Program



Energy Code & 
Energy Efficiency 
Programs





High Performance Urgency

Building 
Science 
Tipping 
Point

Building Science Tipping Point - 
Can’t dry out if they get wet
Can’t assure adequate IAQ 
Greater combustion safety risks 



Where are we headed?



HERS Index - Now included as a field in the MLS listings (as well 
as Green Certified field), allowing us to track the sales prices and 
length of time on market for energy efficient homes



 

  
  

 

  

    

  

  

         

        

        

          

        

          

            

            

                                
                           

                                   
                                      

                    
                     

   

 

WeeBeeGood Builders 

123456789 
2342 Maybee Ave. 

Denver, CO 80333 

L.A. Raters 

303 333 2222 
4/12/95 

3.0 

Htg: 0.05 Clg: 0.05 ACHnat 

Ceiling: R-50.0 FndWall: R-21.0 

AGWall: R-32.0 Floor: R-35.0 

U-Value = 0.300, SHGC = 0.130 

108.85 CFM per Std 152 

68.66 CFM per Std 152 

Fuel-fired air distribution, Natural gas, 92.0 AFUE. 

Air conditioner, Electric, 14.0 SEER. 

30% 

Refrigerators: 1 Dishwashers: 1 

Ceiling Fans: 0 Exhaust Fans: 0 

Instant water heater, Natural gas, 0.80 EF, 0.0 Gal. 

The certificate provides a summary of the major energy efficiency and other construction features that contribute to this home earning the ENERGY STAR, including its Home Energy Rating System(HERS) score, as determined 
through independent inspection and verification performed by a trained professional. The home Energy Rating System is a nationally-recognized uniform measurement of the energy efficiency of homes. 

Note that when a home contains multiple performance levels for a particular feature (e.g., window efficiency or insulation levels), the predominant value is shown. Also, homes may be certified to earn the ENERGY STAR using 
a sampling protocol, whereby one home is randomly selected from a set of homes for representative inspections and testing. In such cases, the features found in each home within the set are intended to meet or exceed the 
values presented on this certificate. The actual values for your home may differ, but offer equivalent or better performance. 
This certificate was printed using REM/Rate - Residential Energy Analysis and Rating Software v13.0. © 1985-2012 Architectural Energy Corporation, Boulder, Colorado. 

Learn more at www.energystar.gov/homefeatures 

This Home 
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Energy Star Label for homes



A Symbol of Excellence

A Symbol of 
Excellence
Every Challenge Home o!ers a 
cost-e!ective, high performance 
package of energy savings, comfort, 
health, and durability unparalleled in  
today’s marketplace. 

Existing Home

This label indicates relative performance of this 
DOE Challenge Home to existing homes (built 
between 1990 and 2010) and ENERGY STAR 

qualified homes. Actual performance may vary.

DOE Challenge Home
ENERGY STAR Home

KEY

QUALITY BUILT

HEALTHFUL ENVIRONMENT

DURABILITY

ADVANCED TECHNOLOGY

ULTRA EFFICIENT

COMFORT PLUS

The Future of 
Housing—Today
Only a select group of the top builders 
in the country meet the extraordinary 
levels of excellence and  quality specified 
by U.S. Department of Energy guidelines.

LEARN MORE AT:
buildings.energy.gov/challenge

Exclusive. DOE Challenge Home requirements are so rigorous, homebuyers can feel 
great knowing they chose a home offered only by a select group of leading edge 
builders.

Tech-Savvy. Starting with comprehensive building science requirements from ENERGY 
STAR® for Homes, all DOE Challenge Homes include the most effective and proven 
innovations developed under Building America's world-class research program.

Advanced. All DOE Challenge Homes are constructed to meet forthcoming code 
requirements to lock in future value. It's great peace-of-mind knowing the largest 
investment of a lifetime won't be obsolete in a few years.



Challenge Home Builder featured in this Fall Parade and in the 
Spring Preview



$2000 per home



Program Certification



Code Energy Star Challenge Home Zero Net Energy

Home Performance Stair Step



High 
Performance 
HVAC Design

High performance home building and remodeling requires a different approach than the traditional, 
established way of building. Building a high performance home must be a systematic approach and 
done as a team. The project must be looked at as a system, in which each component is connected 
to and depends on the other components. Teamwork is required to make it all come together. 
Addressing and optimizing key factors up front with the whole team will result in a smoother 
construction process, lower costs and a much better home.



HVAC Performance
• Heat when it’s cold
• Cool when it’s hot
• Humidify when it’s dry
• Dehumidify when it’s wet
• Bring in outside air
• Distribute outside air
• Exhaust pollutants
• Filter the air

What we require from our HVAC systems



0 1050 2100 3150 4200
Source: Council of BBB

592

909

1486

2598

3251

3721

4071

4093

4148

Concrete

Electrical

Painting

Swimming Pools

Plumbing

Home Remodeling

Home Building

Roofing/Gutter

HVAC

Ty
pe

 o
f C

on
tra

ct
or

s

Building-Related Complaints
• 60-80% of defect 

litigation cases are 
stimulated by failures of 
the building envelope. 
(Builder Magazine)

• $9 billion is spent 
annually on construction 
defects. (ASHRAE) 
Water leakage is the #1 
consequence of 
construction defects.

• The average callback 
costs contractors 
between $500-$1,500 
per home.





Load sizing

Garbage-in, Garbage-out



Check a home’s approximate heating and cooling load and select equipment that match a 
buildings heating and cooling load



“Do not use “rules-of-
thumb.” The idea that the 

required equipment 
capacity equals the floor 

area divided by some magic 
number is absurd.”

HVAC System Criteria: Do’s and Don’ts for Manual J calcs
Do not use “rules-of-thumb.” The idea that the required equipment 
capacity equals the floor area divided by some magic number is 
absurd.



“Efforts to adjust the load 
to provide a “safety factor” 

or to produce a solution 
that is compatible with the 
“I have been doing it this 

way for 30 years” 
syndrome are forbidden.”

HVAC System Criteria: ACCA Do’s and Don’ts for Manual J calcs
Efforts to “adjust the load” to provide a “safety factor” or to produce 
a solution that is compatible with the “I have been doing it this way 
for 30 years” syndrome are forbidden.
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Manual J 8th edition example

get Carrier calc

HVAC System Criteria:
Use ACCA Manual J, ASHRAE Handbook of fundamentals to 
determine heating and cooling loads. This is a sample Manual J 
report.



Duct Sizing

Accurately size ducts to match required air flow of a room and the fan’s capacity



“My kid’s room is 
freezing!!!”

67%

67 percent of homes in the U.S. have a room that’s too hot in the summer or too cold in 
the winter.
The kids room is freezing!!!!



“Research clearly
demonstrates that duct 

system efficiency/
effectiveness is the single 

biggest issue as far as energy 
use is concerned (as well as 

health and comfort!)”



Distribution Systems

HVAC contractor must uses the heat loss/gain 
calculations to properly size duct work

It is critical to consider the entire system and process.
Layout & location of distribution system
Materials used - flexible duct or sheet metal, insulated or 
non-insulated
Impact on pressurization of rooms or spaces
Effective occupant comfort control

Air Distribution Systems:
HVAC contractor must uses the heat loss/gain calculations to properly size 
duct work
• It is critical to consider the entire system and process.
• Layout & location of distribution system
• Materials used - flexible duct or sheet metal, insulated or non-insulated
• Impact on pressurization of rooms or spaces
• Effective occupant comfort control



Typical Best Practice

Quality	
  HVAC	
  Design

Air Distribution Systems: 
Properly sized system with optimized duct layout 
Note reduction of materials and compactness of system



Manual D provides a duct sizing schedule to 
deliver the air to the space intended

size on plan is wrong

Air Distribution Systems: 
Ducts sized and installed in accordance with room-by-room loads 

calculations for sizing ductwork using ACCA Manual D. 



Mechanical 
Ventilation



Fresh Air Ventilation

Fresh Air Ventilation: 
Homes with insufficient outdoor air have problems with humidity, 
odors and pollutants that can lead to discomfort and increased 
health risks. Designed ventilation systems help reduce occupants’ 
exposure to indoor pollutants and improve comfort.



Conditioned floor area
BedroomsBedroomsBedroomsBedroomsBedrooms

Conditioned floor area
0, 1 2, 3 4, 5 6, 7 > 7

<= 1,500 30 45 60 75 90
1,501 - 3,000 45 60 75 90 105

3,001 - 4,500 60 75 90 105 120

4,501 - 6,000 75 90 105 120 135

6,001 - 7,500 90 105 120 135 150

> 7,500 105 120 135 150 165

ASHRAE 62.2

Outdoor Air Ventilation: 
2013 version does not allow for infiltration in calculation.

Minimum air flow requirements for continuos ventilation systems, in 
cfm
Note for typical homes we are only talking about 75 cfm or less



Conditioned floor 
area

Bedrooms [Total/Continuous Ventilation] Bedrooms [Total/Continuous Ventilation] Bedrooms [Total/Continuous Ventilation] Bedrooms [Total/Continuous Ventilation] Bedrooms [Total/Continuous Ventilation] Bedrooms [Total/Continuous Ventilation] Conditioned floor 
area 1 2 3 4 5 6

<= 1,500 60/40 75/40 90/45 105/53 120/60 135/68

1,501-2,000 70/40 85/43 100/50 115/58 130/65 145/73

2,001-2,500 80/40 95/48 110/55 125/63 140/70 155/78

2,501-3,000 90/45 105/53 120/60 135/68 150/75 165/83

3,001-3,500 100/50 115/58 130/65 145/73 160/80 175/88

3,500-4000 110/55 125/63 140/70 155/78 170/85 185/93

MN Code

Outdoor Air Ventilation: 
Minnesota State Energy Code Minimum air flow requirements for 
Total & Continuous ventilation systems, in cfm

Note the continuos ventilation rate for typical homes is less than 75 
cfm



Outdoor Air Ventilation

Outdoor Air Ventilation: 
This is compounded by changes in lifestyle - people today spend 
more times indoors with windows and doors closed - and 
increased awareness of the risks associated with poor indoor air 
quality



“ACCA has found that code 
fresh air requirements 
(such as 0.35 ACH) are 

being incorrectly used as 
default infiltration rates 
without considering the 
actual tightness of the 

construction.”



Fresh Air vs. Infiltration

Differentiate in your load calcs between fresh air and infiltration



“Exhaust only ventilation = 
asking your building to be 

the filter”

Joe Lstibuerk 2013 Summer Camp



High 
Performance
HVAC Installation 
and Testing

Based on our experience with certification programs we will review the key best practices 
for HVAC installations and the available performance tests



Duct Installation



“Poor installation practices 
common with HVAC 

system installations across 
the country can decrease 

rated efficiency levels up to 
35 percent or more.”

HVAC System Criteria: 
Poor installation practices common with HVAC system installations across the county can 
decrease rated efficiency levels up to 35 percent or more.

Key quality installation practices include proper duct design, terminal design, air flow, 
pressure balancing, and refrigerant charge.

Chris Nieme, John Proctor, and Steven Nadel, “Energy Savings from Addressing Residential 
Air Conditioner and Heat Pump Installation Problems,” ACEEE, February 1999



“Key quality installation 
practices include proper 

duct design, terminal 
design, air flow, pressure 

balancing, and refrigerant 
charge.”

HVAC System Criteria: 
Poor installation practices common with HVAC system installations across the county can 
decrease rated efficiency levels up to 35 percent or more.

Key quality installation practices include proper duct design, terminal design, air flow, 
pressure balancing, and refrigerant charge.

Chris Nieme, John Proctor, and Steven Nadel, “Energy Savings from Addressing Residential 
Air Conditioner and Heat Pump Installation Problems,” ACEEE, February 1999



Introduction:
Proper installation is key - The best equipment cannot overcome 
poor installation practices



Air Distribution System: 
Poorly planned and installed duct work



Air Distribution System:
Poorly planned and installed duct work



Air Distribution System: 
Poorly planned and installed duct work



Duct Sealing
Seal the ducts, air handlers, and filter box 
(R403.2.2). 
Use mastic to seal your ducts, contractors 
we have worked with say mastic saves them 
time and provides for better sealing.

Reemphasize this slide from the previous section on the code



“Nickel Thick”

Mastic should be applied “nickel thick”



Images are repeated from code section for emphasis



See How 
Happy He Is?

Images are repeated from code section for emphasis



Images are repeated from code section for emphasis



Images are repeated from code section for emphasis



Refrigerant 
Charge

Refrigerant Management: 
Both undercharge and overcharge can reduce cooling equipment 
longevity, capacity and efficiency



Beer Can 
Cold???

Refrigerant Management: 
Story of AC tech not using gauges for refrigerant charge and 
relying on the charge to be beer can cold to tell him when it was 
charged sufficiently.



An under charge of as little 
as 15% can reduce the 

equipment’s total capacity 
by as much as 20% and the 
energy efficiency ratio by 

as much as 15%

Refrigerant Management:
An under charge of as little as 15% can reduce the equipment’s total capacity by as much as 20% and the energy efficiency ratio by 
as much as 15%



Performance 
Verification



Air leakage 
testing- blower 
door

A Blower Door test can 
be used to quantify air 
leakage and potential air 
quality, durability & other 
issues.



How do we typically measure air flow - We hold our hand over the 
register, yup its blowing air!
We must be OK!



Airflow Testing

- exhaust fans
- supply and return flows based on comfort complaints!



Duct leakage testing



HVAC Airflow Address: 140145 Coachman Avenue

A/C Size 2.5 tons
Design Air Handler Flow 1,000 CFM @ 400 CFM/ton

Branch Size Airflow (CFM) Branch Size Airflow (CFM) Pressure 
Main Floor Supplies

Living A 6" 93 6" 50
Living B 6" 93 6" 47
Living C 6" 93 6" 42

Family/Den A 6" 92 6" 37
Family/Den B 6" 92 6" 46
Master BR A 6" 85 6" 66 +4.5 pa
Master BR B 6" 85 6" 68

Master Closet 4" 40 6" 85
Master Bath 5" 65 6" 79

BR #2 6" 95 6" 65 +0.4 pa
BR #3 6" 95 6" 79 +1.2 pa

Main Bath 5" 62 6" 77

Total Supply Flow: 990 741

Returns
Living 175 110

Family/Den 175 102
Front Hall 150 95
Master A 150 65
Master B 150 67

BR #2 95 55
BR #3 95 62

Total Return Flow: 990 556

Measured Air Handler Flow: 985
     (Tested with True Flow)

CFM per ton of AC: 394
(Should be close to 400 CFM/ton)

Estimated Supply Duct Leakage: 244
(Difference between True Flow and Total Supply Flow)

Estimated Return Duct Leakage: 429
(Difference between True Flow and Total Return Flow)

Design Actual

64

Performance Testing:
Sample report of measured duct air flow compared to design
Note the differences in the Powder Room and Family Room



Leaky System 

Tight System 

97 CFM vs. !

1017 CFM!



Hole in a straw

Have you ever sucked on a straw that had a hole in it?



Implementing 
High Performance 
HVAC Strategies



Education
Hands on Training
Seminars & Workshops
Latest Research
Best Practices

what else do they need to 
do?



Create your own checklist:
Healthy:
MERV 8 filters or better

Comfort:
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(1(5*<�67$5�&HUWLILHG�+RPHV��9HUVLRQ����5HY������
+9$&�6\VWHP�4XDOLW\�,QVWDOODWLRQ�&RQWUDFWRU�&KHFNOLVW�� 

(IIHFWLYH�IRU�KRPHV�SHUPLWWHG�VWDUWLQJ����������� 5HYLVHG������������ 3DJH���RI���� � ��������

+RPH�$GGUHVV��� ����&LW\����� ��6WDWH��BBBBBB��=LS�&RGH��BBBBBBBB������������������������
6\VWHP�'HVFULSWLRQ���������������������������������������������������������������������������&RROLQJ�V\VWHP�IRU�WHPSRUDU\�RFFXSDQW�ORDG"���<HV���1R���

1. Whole-Building Mechanical Ventilation Design 4 Builder 
Verified 5 

Cont. 
Verified 6 N/A 

����9HQWLODWLRQ�V\VWHP�LQVWDOOHG�WKDW�KDV�EHHQ�GHVLJQHG�WR�PHHW�$6+5$(�����������UHTXLUHPHQWV�LQFOXGLQJ��
EXW�QRW�OLPLWHG�WR��UHTXLUHPHQWV�LQ�,WHPV������������� �� �� ��

����9HQWLODWLRQ�V\VWHP�GRHV�QRW�XWLOL]H�DQ�LQWDNH�GXFW�WR�WKH�UHWXUQ�VLGH�RI�WKH�+9$&�V\VWHP�XQOHVV�WKH�V\VWHP�
LV�GHVLJQHG�WR�RSHUDWH�LQWHUPLWWHQWO\�DQG�DXWRPDWLFDOO\�EDVHG�RQ�D�WLPHU�DQG�WR�UHVWULFW�RXWGRRU�DLU�LQWDNH�
ZKHQ�QRW�LQ�XVH��H�J���PRWRUL]HG�GDPSHU���

�� �� ��

����'RFXPHQWDWLRQ�LV�DWWDFKHG�ZLWK�YHQWLODWLRQ�V\VWHP�W\SH��ORFDWLRQ��GHVLJQ�UDWH��DQG�IUHTXHQF\�DQG�GXUDWLRQ�
RI�HDFK�YHQWLODWLRQ�F\FOH�� �� �� ��

����,I�SUHVHQW��FRQWLQXRXVO\�RSHUDWLQJ�YHQW��	�H[KDXVW�IDQV�GHVLJQHG�WR�RSHUDWH�GXULQJ�DOO�RFFXSLDEOH�KRXUV��� �� �� ��
����,I�SUHVHQW��LQWHUPLWWHQWO\�RSHUDWLQJ�ZKROH�KRXVH�YHQWLODWLRQ�V\VWHP�GHVLJQHG�WR�DXWRPDWLFDOO\�RSHUDWH�DW�

OHDVW�RQFH�SHU�GD\�DQG�DW�OHDVW�����RI�HYHU\����KRXUV�� �� �� ��

2. Heating & Cooling System Design 4,8 - Parameters used in the design calculations shall reflect home to be built, specifically, outdoor design 
temperatures, home orientation, number of bedrooms, conditioned floor area, window area, predominant window performance and insulation levels, 
infiltration rate, mechanical ventilation rate, presence of MERV6 or better filter, and indoor temperature setpoints = 70�F for heating; 75°F for cooling. 
�����+HDW�/RVV���*DLQ�0HWKRG������� ��0DQXDO�-�Y����������$6+5$(���2WKHU��BBBBBBBB� � � � ��
�����'XFW�'HVLJQ�0HWKRG������������������������ ��0DQXDO�'�����������2WKHU����BBBBBBB� � �� �� ��
����(TXLSPHQW�6HOHFWLRQ�0HWKRG����������0DQXDO�6��������2(0�5HF������� ��2WKHU��� BBBBBBB� � � � ��
����2XWGRRU�'HVLJQ�7HPSHUDWXUHV�����/RFDWLRQ�� BBBBBBBBBBBB����������BBB��)����������BBB� �)� �� �� ��
����2ULHQWDWLRQ�RI�5DWHG�+RPH��H�J���1RUWK��6RXWK����BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� � � � ��
����1XPEHU�RI�2FFXSDQWV�6HUYHG�E\�6\VWHP����������������BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� � �� �� ��
����&RQGLWLRQHG�)ORRU�$UHD�LQ�5DWHG�+RPH������������������BBBBBBBBBBBBBBBBBBBBBBBBBBBBB� �6T��)W�� � � ��
����:LQGRZ�$UHD�LQ�5DWHG�+RPH����������������� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� �6T��)W�� �� �� ��
����3UHGRPLQDQW�:LQGRZ�6+*&�LQ�5DWHG�+RPH��������BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� � � � ��
�����,QILOWUDWLRQ�5DWH�LQ�5DWHG�+RPH���������������� 6XPPHU��BBBBBBB�� :LQWHU�BBBBBBB�� �� �� ��
�����0HFKDQLFDO�9HQWLODWLRQ�5DWH�LQ�5DWHG�+RPH����� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� �&)0� � � ��
�����'HVLJQ�/DWHQW�+HDW�*DLQ������������������ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� �%78K� �� �� ��
�����'HVLJQ�6HQVLEOH�+HDW�*DLQ��������������� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� �%78K� � � ��
�����'HVLJQ�7RWDO�+HDW�*DLQ�����������������������������������������BBBBBBBBBBBBBBBBBBBBBBBBBBBBB� �%78K� �� �� ��
�����'HVLJQ�7RWDO�+HDW�/RVV�����������������������������������������BBBBBBBBBBBBBBBBBBBBBBBBBBBBB� �%78K� � � ��
�����'HVLJQ�$LUIORZ������������������������������������������������ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� �&)0�������������������������������������������������������������������������������������������������������������������� �� ��
�����'HVLJQ�'XFW�6WDWLF�3UHVVXUH����������������������������������BBBBBBBBBBBBBBBBBBBBBBBBBBBB� �,Q��:DWHU�&ROXPQ� � � ��
�����)XOO�/RDG�&DOFXODWLRQV�5HSRUW�$WWDFKHG���� �� �� ��
3. Selected Cooling Equipment, If Cooling Equipment to be Installed 
����&RQGHQVHU�0DQXIDFWXUHU�	�0RGHO������������������������������BBBBBBBBBBBBBBBBBBBBBBBBBBB� � � � � � 
����(YDSRUDWRU���)DQ�&RLO�0DQXIDFWXUHU�	�0RGHO�������������BBBBBBBBBBBBBBBBBBBBBBBBBBB� � � � � � 
����$+5,�5HIHUHQFH������������������������������������������������������� BBBBBBBBBBBBBBBBBBBBBBBBBBB� � � � � � 
����/LVWHG�(IILFLHQF\��������������������������������������������������������� BBBBBB��((5� �BBBBBBB���6((5� � � � 
����0HWHULQJ�'HYLFH�7\SH�����������������7;9� ��)L[HG�RULILFH� ��2WKHU��BBBBB� � � � � 
����5HIULJHUDQW�7\SH������������������������������������� ��5����D� ��2WKHU���BBBBB� � � � � 
����)DQ�6SHHG�7\SH������������ ��)L[HG� ��9DULDEOH��(&0���,&0����2WKHU���BBBBB� � � � � 
����/LVWHG�6\V��/DWHQW�&DSDFLW\�DW�'HVLJQ�&RQG��������������BBBBBBBBBBBBBBBBBBBBBBBBBBB� �%78K� � � � 
����/LVWHG�6\V��6HQVLEOH�&DSDFLW\�DW�'HVLJQ�&RQG����������BBBBBBBBBBBBBBBBBBBBBBBBBBB� �%78K� � � � 
�����/LVWHG�6\V��7RWDO�&DSDFLW\�DW�'HVLJQ�&RQG��������������BBBBBBBBBBBBBBBBBBBBBBBBBBB� �%78K� � � � 
�����,I�/LVWHG�6\V��/DWHQW�&DSDFLW\��9DOXH��������'HVLJQ�/DWHQW�+HDW�*DLQ��9DOXH��������(1(5*<�67$5�

FHUWLILHG�GHKXPLGLILHU�LQVWDOOHG� � � � 

�����/LVWHG�6\V��7RWDO�&DSDFLW\���9DOXH�������LV���������RI�'HVLJQ�7RWDO�+HDW�*DLQ��9DOXH�������RU�QH[W�
QRPLQDO�VL]H������� � � � 

�����$+5,�&HUWLILFDWH�$WWDFKHG���� � � � 
4. Selected Heat Pump Equipment, If Heatpump to be Installed�
�����$+5,�/LVWHG�(IILFLHQF\�����������������BBBBBBB��+63)�RU�*URXQG�6RXUFH����������������&23� �� �� ��
�����3HUIRUPDQFH�DW����)����&DSDFLW\�BBBBBBB��%78K����(IILFLHQF\��BBBBBB�&23���� �� �� ��
�����3HUIRUPDQFH�DW����)����&DSDFLW\�BBBBBBB��%78K����(IILFLHQF\��BBBBBB�&23���� �� �� ��

  



�
(1(5*<�67$5�&HUWLILHG�+RPHV��9HUVLRQ����5HY������
+9$&�6\VWHP�4XDOLW\�,QVWDOODWLRQ�&RQWUDFWRU�&KHFNOLVW�� 

(IIHFWLYH�IRU�KRPHV�SHUPLWWHG�VWDUWLQJ����������� 5HYLVHG������������ 3DJH���RI���� � ��������

5. Selected Furnace, If Furnace to be Installed  Builder 
Verified 5 

Cont. 
Verified 6 

N/A  

����)XUQDFH�0DQXIDFWXUHU�	�0RGHO���������BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� �� �� ��
����/LVWHG�(IILFLHQF\��������������������������������BBBBBBBBBBBBBBBBBBBBBBB�$)8(� �� �� ��
����/LVWHG�2XWSXW�+HDWLQJ�&DSDFLW\���������BBBBBBBBBBBBBBBBBBBBBBB�%78K� �� �� ��
����/LVWHG�2XWSXW�+HDW��&DS���9DOXH������LV����������RI�'HVLJQ�7RWDO�+HDW�/RVV��9DOXH�������RU�QH[W������

QRPLQDO�VL]H������ �� �� ��

6. Refrigerant Tests - Run system for 15 minutes before testing  
1RWH��,I�RXWGRRU�DPELHQW�WHPSHUDWXUH�DW�WKH�FRQGHQVHU�LV������)�RU��LI�NQRZQ��EHORZ�WKH�PDQXIDFWXUHU�UHFRPPHQGHG�PLQLPXP�RSHUDWLQJ�WHPSHUDWXUH�IRU�
WKH�FRROLQJ�F\FOH��WKHQ�WKH�V\VWHP�VKDOO�LQFOXGH�D�7;9��DQG�WKH�FRQWUDFWRU�VKDOO�PDUN�³1�$´�RQ�WKH�&KHFNOLVW�IRU�6HFWLRQ���	������ 
����2XWGRRU�DPELHQW�WHPSHUDWXUH�DW�FRQGHQVHU��������������������������������������������������������������BBBB��)�'%� � � 

����5HWXUQ�VLGH�DLU�WHPSHUDWXUH�LQVLGH�GXFW�QHDU�HYDSRUDWRU��GXULQJ�FRROLQJ�PRGH��������BBBB��)�:%� � � 

����/LTXLG�OLQH�SUHVVXUH����������������������������������������������������������������������������������������������������BBBB�SVLJ� � � 

����/LTXLG�OLQH�WHPSHUDWXUH�����������������������������������������������������������������������������������������������BBBB��)�'%��� �� ��

����6XFWLRQ�OLQH�SUHVVXUH��������������������������������������������������������������������������������������������������BBBB�SVLJ� � � 

����6XFWLRQ�OLQH�WHPSHUDWXUH��������������������������������������������������������������������������������������������BBBB��)�'%��� �� ��
7. Refrigerant Calculations 
)RU�6\VWHP�ZLWK�7KHUPDO�([SDQVLRQ�9DOYH��7;9���
����&RQGHQVHU�VDWXUDWLRQ�WHPSHUDWXUH�����������BBBBBB� �)�'%���8VLQJ�9DOXH������ � � 
����6XEFRROLQJ�YDOXH���������������������������������������BBBBBB� �)�'%���9DOXH�������9DOXH������ � � 
����2(0�VXEFRROLQJ�JRDO��������������������������������BBBBBB� �)�'%��� � � 
����6XEFRROLQJ�GHYLDWLRQ���������������������������������BBBBBB� �)�'%��9DOXH�����±�9DOXH������ � � 

)RU�6\VWHP�ZLWK�)L[HG�2ULILFH��
����(YDSRUDWRU�VDWXUDWLRQ�WHPSHUDWXUH�����������BBBBBB� �)�'%���8VLQJ�9DOXH������ � � 
����6XSHUKHDW�YDOXH����������������������������������������BBBBBB� �)�'%���9DOXH�����±�9DOXH������ � � 
����2(0�VXSHUKHDW�JRDO���������������������������������BBBBBB� �)�'%���8VLQJ�VXSHUKHDW�WDEOHV�DQG�9DOXHV�����	������ � � 
����6XSHUKHDW�GHYLDWLRQ����������������������������������BBBBBB� �)�'%���9DOXH�����±�9DOXH������ � � 
����9DOXH�����LV�����)�RU�9DOXH�����LV�����) � � 

�����$Q�2(0�WHVW�SURFHGXUH��H�J���DV�GHILQHG�IRU�D�JURXQG�VRXUFH�KHDW�SXPS��KDV�EHHQ�XVHG�LQ�SODFH�RI�VXE�FRROLQJ�RU�
VXSHU�KHDW�SURFHVV�DQG�GRFXPHQWDWLRQ�KDV�EHHQ�DWWDFKHG�WKDW�GHILQHV�WKLV�SURFHGXUH� � � 

8. Electrical Measurements ±�Taken at electrical disconnect while component is in operation 
����(YDSRUDWRU�RU�IXUQDFH�DLU�KDQGOHU�IDQ����������BBBB�DPSHUDJH���������������BBBBBBBOLQH�YROWDJH� � � 

����&RQGHQVHU�XQLW���������������������������������������������BBBB�DPSHUDJH���������������BBBBBBBOLQH�YROWDJH� �� ��
����(OHFWULFDO�PHDVXUHPHQWV�ZLWKLQ�2(0�VSHFLILHG�WROHUDQFH�RI�QDPHSODWH�YDOXH� � � 
9. Air Flow Tests 
����$LU�YROXPH�DW�HYDSRUDWRU����������� �BBBBBBB�&)0� � � 
����7HVW�SHUIRUPHG�LQ�ZKLFK�PRGH"��������+HDWLQJ������ ���&RROLQJ� �� ��
����5HWXUQ�GXFW�VWDWLF�SUHVVXUH�������������� BBBBBB�,:&�������� 7HVW�+ROH�/RFDWLRQ�����BBBBBBBBBBBBBBBBB� � � 
����6XSSO\�GXFW�VWDWLF�SUHVVXUH�������������� BBBBBB�,:&�������� 7HVW�+ROH�/RFDWLRQ�����BBBBBBBBBBBBBBBBB� �� ��
����7HVW�KROH�ORFDWLRQV�DUH�ZHOO�PDUNHG�DQG�DFFHVVLEOH���� � � 
����$LUIORZ�YROXPH�DW�HYDSRUDWRU��9DOXH�������DW�IDQ�GHVLJQ�VSHHG�DQG�IXOO�RSHUDWLQJ�ORDG��������RI�WKH�DLUIORZ�UHTXLUHG�SHU�

V\VWHP�GHVLJQ��9DOXH�������RU�ZLWKLQ�UDQJH�UHFRPPHQGHG�E\�2(0� �� ��

10. Air Balance 
�����%DODQFLQJ�UHSRUW�SUHSDUHG�DQG�DWWDFKHG�LQGLFDWLQJ�WKH�URRP�QDPH�DQG�GHVLJQ�DLUIORZ�IRU�HDFK�VXSSO\�DQG�UHWXUQ�UHJLVWHU��,Q�DGGLWLRQ��ILQDO�

LQGLYLGXDO�URRP�DLUIORZV�PHDVXUHG�DQG�GRFXPHQWHG�WKURXJK�RQH�RI�WKH�IROORZLQJ�RSWLRQV��
�������0HDVXUHG�E\�FRQWUDFWRU�XVLQJ�$16,���$&&$���4,������SURWRFRO��GRFXPHQWHG�E\�FRQWUDFWRU�RQ�WKH�EDODQFLQJ�

UHSRUW��	�YHULILHG�E\�FRQWUDFWRU�WR�EH�ZLWKLQ�WKH�JUHDWHU�RI�������RU����&)0�RI�GHVLJQ�DLUIORZ�����25���� �� ��

�������7R�EH�PHDVXUHG��GRFXPHQWHG��DQG�YHULILHG�E\�D�5DWHU�SHU�,WHP�������RI�WKH�+9$&�6\VWHP�4,�5DWHU�&KHFNOLVW� �� ��
11. System Controls�
�����2SHUDWLQJ�DQG�VDIHW\�FRQWUROV�PHHW�2(0�UHTXLUHPHQWV� �� ��
12. Drain pan 
�����&RUURVLRQ�UHVLVWDQW�GUDLQ�SDQ��SURSHUO\�VORSHG�WR�GUDLQDJH�V\VWHP��LQFOXGHG�ZLWK�HDFK�+9$&�FRPSRQHQW�WKDW�SURGXFHV�

FRQGHQVDWH���� �� ��

+9$&�&RPSDQ\�1DPH�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���&UHGHQWLDOLQJ�2UJDQL]DWLRQ��$&&$���$(���2WKHU�
+9$&�&RQWUDFWRU�1DPH��BBBBBBBBBBBBBBBBBBBBBB� +9$&�&RQWUDFWRU�6LJQDWXUH��BBBBBBBBBBBBBBBBBBBBBBBBBB� ���'DWH��BBBBBBBB�
%XLOGHU�1DPH����BBBBBBBBBBBBBBBBBBBBBBBBBBBBB� %XLOGHU�6LJQDWXUH����BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� ���'DWH��BBBBBBBB�



Integrated Project Planning

Integrated Design: 
Integrated Project Planning -
When the parts fit together, the house is better. The regular way to build is a linear approach that moves neatly from one step to the next. The only problem is that 
it’s not guaranteed to produce the best result. How come?
Key players may not share common objectives for the project, may not understand how their work affects the work of others, and aren’t looking for ways to make 
the house more efficient and less costly to build and operate. 
A successful sustainable green home project begins with a common understanding of the project goals.

When everyone involved in the project can gather before construction begins to discuss the products and systems that will be installed, it helps to ensure that the 
entire construction team knows their role and plays their part in the process. 

One or two advanced planning meetings with the project team early in the design & building process makes installation easier and more efficient.



Pre-construction meetings

Hold a pre-construction meeting with all subcontractors present to talk about the schedule 
and trade interactions, especially any changes from the typical routine to accommodate 
new methods
or technologies.



Energy Star 
HVAC Quality 
Installation 
Program



HVAC	
  and	
  ENERGY	
  STAR	
  Cer2fied	
  
Homes

Tools	
  for	
  Market	
  Leaders

Purpose: EPA is looking for contractors who want grow their new construction business Benefits

§ Work with ENERGY STAR’s 4,500 builder partners
§ These select builders who can consistently deliver high-quality homes § Contractors get a marketing tool to 
differentiate themselves

Result: fewer callbacks and complaints, more premium sales



What’s	
  in	
  ENERGY	
  STAR?

Core	
  Energy	
  
Efficiency	
  
Features Peace	
  of	
  mind

Enduring	
  quality
Wall-­‐to-­‐wall	
  comfort
Proven	
  value

Complete	
  
Thermal	
  
Enclosure	
  
System

Complete	
  
Water	
  

Management	
  
System

Complete	
  
Hea;ng	
  &	
  

Cooling	
  System

Features

§ Money-saving energy efficiency
§ Market-leading comfort and durability features 

§ Home Energy Rater verification

Benefits

§ Peace of mind
§ Enduring quality
§ Wall-to-wall comfort 

§ Proven value

Animation

HVAC is critical to delivering promised value
HVAC must be designed and installed to best-practice standards by expert contractors Historically, two obstacles:



Quality	
  HVAC	
  Performance

Solution: ENERGY STAR = complete thermal envelopes

§ High-quality insulation
§ Reduced thermal bridging
§ Effective air barriers and air sealing.
§ Inspection by a Home Energy Rater ensures consistency

Now HVAC system & home can work together. Example

§ Large production builder joined ENERGY STAR a few years ago
§ Comfort complaints decreased by 90% in year 1, 90% again in year 2

Example

§ HVAC contractor using ENERGY STAR to focus on premium services 

§ Moved into a new office 

§ For the first time, engineering staff took up more space than warranty staff 

§ Instead of competing on price and managing problems later à Focus on highly-engineered 
services up front 



Selling	
  Quality	
  HVAC

Obstacle: Selling best-practice HVAC design and installation to builders
 Many builders don’t know difference between typical & best-practice install 
 HVAC looks like a commodity 



The credential makes it easy for builders to know which contractors can perform this work 

Opportunity:
§ ENERGY STAR builder partners are looking for credentialed HVAC contractors right now 

§ Builders use proven ENERGY STAR guidelines + Rater verification to consistently deliver homes that perform

§ Credentials help contractors stand out from the crowd & get access to ENERGY STAR builders 

Credentials are offered by independent, third-party oversight organizations whose programs have been recognized by EPA, 
including ACCA’s Quality Assured Contractor program and Advanced Energy’s Quality- Assured Professional program

Now HVAC contractors can:

§ Reduce complaints and service calls
§ Focus on higher-value services
§ Build their reputation as market leaders



Get	
  Started	
  Today!

@energystarhomes facebook.com/energystar

Join a	
  creden;aling	
  program
www.energystar.gov/newhomesHVAC

Find	
   builder	
  partners
www.energystar.gov/partnerlocator

Read	
   the	
  technical	
  guidelines
www.energystar.gov/newhomesguidelines

Ask	
   ques2ons
energystarhomes@energystar.gov

Getting started is easy

§ Go to www.energystar.gov/newhomesHVAC
§ Click on “Become a Credentialed HVAC Contractor” for links to recognized programs § Each program has its own 
application process
§ Typically, there’s a short online orientation to familiarize you with their program

ENERGY STAR builder and Rater partners are looking for credentialed HVAC contractors now So get started today!



ENERGY STAR Qualified Homes
HVAC SYSTEM QUALITY 
INSTALLATION RATER 

CHECKLIST 1

Footnotes:
1.	
  	
  The	
  HVAC	
  System	
  Quality	
  Installa2on	
  Rater	
  Checklist	
  is	
  designed	
  to	
  align	
  with	
  the	
  requirements	
  of	
  
ASHRAE	
  62.2-­‐2010	
  and	
  published	
  addenda	
  and	
  ANSI	
  /	
  ACCA’s	
  5	
  QI-­‐2010	
  protocol,	
  thereby	
  improving	
  the	
  
performance	
  of	
  HVAC	
  equipment	
  in	
  new	
  homes	
  when	
  compared	
  to	
  homes	
  built	
  to	
  minimum	
  code.	
  
However,	
  these	
  features	
  alone	
  cannot	
  prevent	
  all	
  ven2la2on,	
  indoor	
  air	
  quality,	
  and	
  HVAC	
  problems,	
  for	
  
instance	
  those	
  caused	
  by	
  a	
  lack	
  of	
  occupant	
  maintenance.	
  Therefore,	
  this	
  checklist	
  is	
  not	
  a	
  guarantee	
  of	
  
proper	
  ven2la2on,	
  indoor	
  air	
  quality,	
  or	
  HVAC	
  performance.	
  This	
  checklist	
  with	
  suppor2ng	
  documents	
  may	
  
also	
  be	
  used	
  to	
  demonstrate	
  compliance	
  with	
  Indoor	
  airPLUS	
  specifica2ons	
  4.1,	
  4.2,	
  4.5,	
  4.6,	
  and	
  7.1.	
  



Critical Point: 

Summary:

Construc;on	
  Phase:

Inspec;on:

Footnotes:
2.  The Rater is only responsible for ensuring that the Contractor has completed the Contractor checklist in its 
entirety and verifying the discrete objective parameters referenced in Section 1 of this checklist, not for assessing 
the accuracy of the load calculations or field verifications included or to verify the accuracy of every input on the 
Contractor checklist.



Critical Point: 

Summary:

Construc;on	
  Phase:

Inspec;on:

Important	
  to	
  emphasize	
  rater	
  is	
  not	
  liable	
  for	
  the	
  HVAC	
  contractor	
  work,	
  sizing,	
  and	
  equipment	
  selec>on.	
  They	
  just	
  will	
  be	
  verifying	
  the	
  checklist	
  was	
  completed	
  as	
  required	
  by	
  EPA.	
  The	
  items	
  in	
  this	
  group	
  are	
  asking	
  the	
  rater	
  to	
  objec>vely	
  verify	
  the	
  HVAC	
  contractor	
  used	
  appropriate	
  
inputs	
  in	
  their	
  sizing	
  calcula>ons	
  and	
  equipment	
  installed	
  has	
  nameplate	
  specifica>ons	
  consistent	
  with	
  those	
  specified	
  from	
  the	
  calcula>ons.

Footnotes:
4.	
  	
  The	
  number	
  of	
  occupants	
  among	
  all	
  HVAC	
  systems	
  in	
  the	
  home	
  shall	
  be	
  equal	
  to	
  the	
  number	
  of	
  RESNET-­‐defined	
  bedrooms	
  plus	
  one.	
  Occupants	
  listed	
  for	
  systems	
  for	
  which	
  the	
  header	
  of	
  the	
  contractor	
  checklist	
  indicates	
  that	
  it	
  is	
  designed	
  to	
  handle	
  temporary	
  occupant	
  loads,	
  as	
  
defined	
  in	
  footnote	
  3	
  of	
  the	
  HVAC	
  System	
  Quality	
  Installa2on	
  Contractor	
  Checklist,	
  shall	
  be	
  permi\ed	
  to	
  exceed	
  this	
  limit.
5.	
  	
  “Predominant”	
  is	
  defined	
  as	
  the	
  SHGC	
  value	
  used	
  in	
  the	
  greatest	
  amount	
  of	
  window	
  area	
  in	
  the	
  home.
6.	
  	
  For	
  cooling	
  systems,	
  the	
  next	
  largest	
  nominal	
  piece	
  of	
  equipment	
  may	
  be	
  used	
  that	
  is	
  available	
  to	
  sa2sfy	
  the	
  latent	
  and	
  sensible	
  requirements.	
  Single-­‐speed	
  systems	
  generally	
  have	
  OEM	
  nominal	
  size	
  increments	
  of	
  ½	
  ton.	
  	
  Mul2-­‐speed	
  or	
  mul2-­‐stage	
  equipment	
  may	
  have	
  OEM	
  
nominal	
  size	
  increments	
  of	
  one	
  ton.	
  Therefore,	
  the	
  use	
  of	
  these	
  advanced	
  system	
  types	
  can	
  provide	
  extra	
  flexibility	
  to	
  meet	
  the	
  equipment	
  sizing	
  requirements.
7.	
  	
  In	
  cases	
  where	
  the	
  condenser	
  unit	
  is	
  installed	
  ader	
  the	
  2me	
  of	
  inspec2on	
  by	
  the	
  Rater,	
  the	
  HVAC	
  manufacturer	
  and	
  model	
  numbers	
  on	
  installed	
  equipment	
  can	
  be	
  documented	
  through	
  the	
  use	
  of	
  photographs	
  provided	
  by	
  the	
  HVAC	
  Contractor	
  ader	
  installa2on	
  is	
  complete.
8.	
  	
  If	
  contractor	
  has	
  indicated	
  that	
  an	
  OEM	
  test	
  procedure	
  has	
  been	
  used	
  in	
  place	
  of	
  a	
  sub-­‐cooling	
  or	
  super-­‐heat	
  process	
  and	
  documenta2on	
  has	
  been	
  a\ached	
  that	
  defines	
  this	
  procedure,	
  then	
  the	
  box	
  for	
  “n/a”	
  shall	
  be	
  checked	
  for	
  this	
  item.



Critical Point: 

Summary:

Construc;on	
  Phase:

Inspec;on:

From	
  Sam:	
  Important	
  to	
  emphasize	
  rater	
  is	
  not	
  liable	
  for	
  the	
  HVAC	
  contractor	
  work,	
  sizing,	
  and	
  equipment	
  selec>on.	
  They	
  just	
  will	
  be	
  verifying	
  the	
  checklist	
  was	
  completed	
  as	
  required	
  by	
  EPA.	
  The	
  items	
  in	
  this	
  group	
  are	
  asking	
  the	
  rater	
  to	
  objec>vely	
  verify	
  the	
  HVAC	
  contractor	
  used	
  appropriate	
  
inputs	
  in	
  their	
  sizing	
  calcula>ons	
  and	
  equipment	
  installed	
  has	
  nameplate	
  specifica>ons	
  consistent	
  with	
  those	
  specified	
  from	
  the	
  calcula>ons.

Footnotes:
4.	
  	
  The	
  number	
  of	
  occupants	
  among	
  all	
  HVAC	
  systems	
  in	
  the	
  home	
  shall	
  be	
  equal	
  to	
  the	
  number	
  of	
  RESNET-­‐defined	
  bedrooms	
  plus	
  one.	
  Occupants	
  listed	
  for	
  systems	
  for	
  which	
  the	
  header	
  of	
  the	
  contractor	
  checklist	
  indicates	
  that	
  it	
  is	
  designed	
  to	
  handle	
  temporary	
  occupant	
  loads,	
  as	
  defined	
  in	
  
footnote	
  3	
  of	
  the	
  HVAC	
  System	
  Quality	
  Installa2on	
  Contractor	
  Checklist,	
  shall	
  be	
  permi\ed	
  to	
  exceed	
  this	
  limit.
5.	
  	
  “Predominant”	
  is	
  defined	
  as	
  the	
  SHGC	
  value	
  used	
  in	
  the	
  greatest	
  amount	
  of	
  window	
  area	
  in	
  the	
  home.
6.	
  	
  For	
  cooling	
  systems,	
  the	
  next	
  largest	
  nominal	
  piece	
  of	
  equipment	
  may	
  be	
  used	
  that	
  is	
  available	
  to	
  sa2sfy	
  the	
  latent	
  and	
  sensible	
  requirements.	
  Single-­‐speed	
  systems	
  generally	
  have	
  OEM	
  nominal	
  size	
  increments	
  of	
  ½	
  ton.	
  	
  Mul2-­‐speed	
  or	
  mul2-­‐stage	
  equipment	
  may	
  have	
  OEM	
  nominal	
  size	
  
increments	
  of	
  one	
  ton.	
  Therefore,	
  the	
  use	
  of	
  these	
  advanced	
  system	
  types	
  can	
  provide	
  extra	
  flexibility	
  to	
  meet	
  the	
  equipment	
  sizing	
  requirements.
7.	
  	
  In	
  cases	
  where	
  the	
  condenser	
  unit	
  is	
  installed	
  ader	
  the	
  2me	
  of	
  inspec2on	
  by	
  the	
  Rater,	
  the	
  HVAC	
  manufacturer	
  and	
  model	
  numbers	
  on	
  installed	
  equipment	
  can	
  be	
  documented	
  through	
  the	
  use	
  of	
  photographs	
  provided	
  by	
  the	
  HVAC	
  Contractor	
  ader	
  installa2on	
  is	
  complete.
8.	
  	
  If	
  contractor	
  has	
  indicated	
  that	
  an	
  OEM	
  test	
  procedure	
  has	
  been	
  used	
  in	
  place	
  of	
  a	
  sub-­‐cooling	
  or	
  super-­‐heat	
  process	
  and	
  documenta2on	
  has	
  been	
  a\ached	
  that	
  defines	
  this	
  procedure,	
  then	
  the	
  box	
  for	
  “n/a”	
  shall	
  be	
  checked	
  for	
  this	
  item.



Critical Point: 
Air Flow, Heat Flow

Summary:
Follow	
  direc2ons	
  based	
  on	
  how	
  your	
  pressure	
  gauge	
  manual	
  specifies

Construc;on	
  Phase:
Final

Inspec;on:
Final



4.1-2

Connection in place but not 
sealed.

HVAC System Quality Installation Rater Checklist

Total Rater-measured duct leakage ≤ 6 CFM25 per 100 sq. ft. of 
conditioned floor area15,16

Rater -measured duct leakage to outdoors ≤ 4 CFM25 per 100 sq. ft. of 
conditioned floor area.15, 16, 17

Mechanically fastened and 
sealed.

A

Critical Point: 
Air Flow, Heat Flow

Picture Description:
These recommendations will aid the HVAC contractor in meeting the targets for duct leakage. It will be difficult to meet the requirements if these 
steps aren’t followed.

The	
  bad	
  picture	
  shows	
  a	
  duct	
  that	
  is	
  not	
  sealed	
  to	
  the	
  take	
  off.	
  Eventually	
  the	
  duct	
  could	
  fall	
  off	
  because	
  it	
  is	
  only	
  held	
  in	
  place	
  by	
  a	
  metal	
  strap.	
  This	
  sealing	
  
should	
  be	
  done	
  before	
  insula2on	
  is	
  installed	
  around	
  the	
  duct.

The	
  good	
  picture	
  shows	
  sealing	
  around	
  the	
  inner	
  liner	
  complete.

Construc;on	
  Phase:	
  Rough	
  in

Inspec;on:	
  Rough	
  in



ENERGY STAR® QUALIFIED HOMES
HVAC SYSTEM QUALITY INSTALLATION RATER 
CHECKLIST

SECTION 4. DUCT LEAKAGE 

4.3   Duct boots sealed to floor, wall, or ceiling using caulk, 
foam, mastic tape, or mastic paste.

 

Cri;cal	
  Point:

Summary:



Critical Point: 
Air Flow — 

Picture Description:

Construc;on	
  Phase:

Inspec;on:



4.3

Boot to floor connection not 
sealed.

HVAC System Quality Installation Rater Checklist

Duct boots sealed to floor, wall, or ceiling using 
caulk, foam, mastic tape, or mastic paste.

Boot to floor connection 
sealed.

A

Cri;cal	
  Point:	
  

Air	
  Flow,	
  Heat	
  Flow

Picture	
  Descrip;on:	
  
The	
  bad	
  picture	
  shows	
  a	
  boot	
  not	
  sealed	
  to	
  the	
  floor.	
  Condi2oned	
  air	
  could	
  leak	
  into	
  the	
  uncondi2oned	
  space	
  crea2ng	
  energy	
  loss	
  and	
  comfort	
  complaints.

The	
  good	
  picture	
  shows	
  a	
  duct	
  sealed	
  to	
  the	
  floor	
  with	
  mas2c.	
  Caulk,	
  foam	
  or	
  mas2c	
  shall	
  be	
  used	
  to	
  seal	
  penetra2ons	
  to	
  exterior	
  or	
  to	
  uncondi2oned	
  space	
  (i.e.	
  
chases/shads	
  that	
  terminate	
  in	
  the	
  ahc).	
  	
  Penetra2ons	
  include	
  any	
  ducts,	
  pipes,	
  wires,	
  refrigerant	
  or	
  condensate	
  lines,	
  etc.	
  	
  It	
  is	
  the	
  responsibility	
  of	
  whoever	
  created	
  
the	
  hole	
  to	
  verify	
  it	
  is	
  sealable.	
  	
  You	
  make	
  the	
  hole,	
  you	
  own	
  the	
  hole.	
  Caulk,	
  foam	
  or	
  mas2c	
  should	
  be	
  used	
  because	
  other	
  materials	
  commonly	
  used,	
  such	
  as	
  
fiberglass	
  insula2on,	
  are	
  not	
  effec2ve	
  at	
  stopping	
  air	
  flow.

Construc;on	
  Phase:	
  Insula;on

Inspec;on:	
  Insula;on



4.3

Boot to drywall connection not 
sealed.

Duct boots sealed to floor, wall, or ceiling using 
caulk, foam, mastic tape, or mastic paste.

Boot to drywall connection 
sealed.

A

Cri;cal	
  Point:
Air	
  Flow,	
  Heat	
  Flow

Picture	
  Descrip;on:
The	
  bad	
  picture	
  shows	
  a	
  boot	
  installed	
  in	
  the	
  ceiling	
  and	
  it	
  is	
  not	
  sealed	
  to	
  the	
  drywall.	
  This	
  gap	
  can	
  provide	
  
a	
  lot	
  of	
  leakage.

Construc;on	
  Phase:	
  Final	
  for	
  aLcs

Inspec;on:	
  Final	
  for	
  aLcs



Critical Point: 
Air Flow — 

Picture Description:

Construc;on	
  Phase:

Inspec;on:

Footnotes:
17.	
  	
  In	
  cases	
  where	
  the	
  condenser	
  unit	
  is	
  installed	
  ader	
  the	
  2me	
  of	
  inspec2on	
  by	
  the	
  Rater,	
  the	
  Rater	
  is	
  exempt	
  from	
  verifying	
  
item	
  6.2	
  when	
  the	
  condenser	
  is	
  for	
  an	
  AC	
  unit	
  and	
  also	
  item	
  6.3	
  when	
  the	
  condenser	
  is	
  for	
  a	
  heat	
  pump	
  unit.



Takeaways



Energy Code & 
Energy Efficiency 
Programs

We talked about the IECC code and the Energy Star for Homes program and the potential 
market opportunities



High 
Performance 
HVAC Design

We reviewed how high performance home building and remodeling requires a different approach 
than the traditional, established way of building. Building a high performance home must be a 
systematic approach and done as a team. The project must be looked at as a system, in which each 
component is connected to and depends on the other components. Teamwork is required to make it 
all come together. Addressing and optimizing key factors up front with the whole team will result in a 
smoother construction process, lower costs and a much better home.



High 
Performance
HVAC Installation 
and Testing

We talked about the key best practices for HVAC installations and the available 
performance tests



Implementing 
High Performance 
HVAC Strategies

We talked about strategies for improving you business through High Performance HVAC



Energy Star 
HVAC Quality 
Installation 
Program

We talked about the Energy Star HVAC Quality Installation Program



Q&A



Thank You!


