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RESNET/ENERGY STAR & Code
• Code basis of the Home Energy Rating System

– HERS as a code compliance tool

• HERS basis of ENERGY STAR Homes
– ENERGY STAR Homes as a code compliance tool

• Regulatory drivers for above-code standards
• Real world application

– When code and ENERGY STAR collide
– Performance, comfort and quality





The Code Basis of HERS

• Section 404 also requires…
– “Documentation verifying that the methods and 

accuracy of the compliance software 
tool…provided to the code official.”

– The report shall contain certain minimum 
information and a certificate.

– The software tool shall meet certain minimum 
requirements.

• RESNET has adopted a software tool 
verification procedure (Publication No. 07-
003, March 2007)



The HERS Basis of ENERGY STAR

• IECC 2004
• DOE climate zones

• HERS Index
• ENERGY STAR climate 

zones



The HERS Index

• HERS reference home at 100 points (IECC 2004)
– Each 1 point = 1% energy usage (not 5%)
– The lower the score the more efficient the home is

• Hence…
– Zero energy home =    0
– Energy Star Home =  85

• 15% more energy efficient
than 100 point reference home

– Reference home  =  100
– Inefficient home  > 100



Regulatory Drivers

• State/utility “market transformation”
programs (may involve technical support &/or 
incentives)
– NJ, NY, TX, CA, WI, FL, New England…

• Publicly funded affordable development 
criteria
– NJHMFA, PHFA…

• Local codes/ordinances
– ENERGY STAR
– Green…



Real World Application
New Jersey example:
• ENERGY STAR documentation accepted for energy 

code compliance submission

• CO may be dependent on ENERGY STAR 
verification



Real World Application
New Jersey example:
• ENERGY STAR verification may substitute for 

building department insulation inspection



• HERS 2006: More rigorous insulation 
installation standard “but” flexibility of a 
performance standard

Grade 1 Grade 2

Grade 1 gets credit for a higher insulation level than Grade 
2.



• ESH 2006: Maximum duct leakage to outside 
(6 CFM/100 square feet)

• More rigorous Thermal Bypass Checklist 
augments performance (and prescriptive) 
standards



Performance, Comfort & Quality

• Can’t be codified or legislated
• ENERGY STAR Homes now addresses 

more issues, but…not HVAC design or 
installation

• Satisfaction is subjective



What Can You Do When…

• HVAC systems are not sized properly
• Distribution is not following any intentional plan
• Not sealed or insulated properly
• Made to fit on site – not integrated with house 

design
• Different crews responsible for installation of system 

and ducts
• Judged by how fast and how cheap not how well
• No measure of performance



Solution 1

Engineered
HVAC 
Systems 



But You Can Still Have…

• HVAC systems are not sized properly
• Distribution is not following any intentional plan
• Not sealed or insulated properly
• Made to fit on site – not integrated with house 

design
• Different crews responsible for installation of system 

and ducts
• Judged by how fast and how cheap not how well
• No measure of performance



Verify, Verify, Verify

• Visually inspect the the first of each 
model at the rough mechanical phase
– to coordinate trades and structure.
– Modify design as necessary
– Verify installation and quality of 

workmanship in accordance with design



Measuring Performance

• Static pressure drop across coil 
and filter

• True-Flow® measure of actual 
system airflow at return trunk

• Flow hood measurements at 
registers and grilles

• Compare with system air flow & 
design air flow



Advanced Diagnostics

• If there’s a problem:
– Temp rise & drop
– Room air temps (ASHRAE standards)
– Mean radiant temp diagnostics (more on this)
– Infrared
– Pressure boundaries (ZPT)
– And then there is the drywall saw…



More on Performance, Comfort & Quality

Actual Temperature
ASHRAE Comfort Zone
Mean Radiant Temperature


