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Project Summary
 

Timeline: 
Multi-year program in support of DOE statutory 
requirements 

Key Milestones: 
1.	 DOE’s Determinations on 90.1-2013 and 2015 IECC 

2.	 Update DOE’s Energy �odes �ost-Effectiveness 
Methodology 

3.	 Commercial Codes Roadmap 

4.	 90.1-2013 and 2015 IECC Cost Analyses 

5.	 RES/COMcheck new release with 2015 IECC 

Budget: 

FY14 
(past) 

FY15 
(current) 

FY16 
(planned) 

$4.0M $2.8M $2.66M 

Target Market/Audience: 

Policymakers, code officials, designers, engineers, 

industry, builders, home and building owners
 

Key Partners: 


Codes and standards development 
(e.g., ANSI/ASHRAE/IES, and ICC) 

Code implementation stakeholders 
(e.g., states, national/regional organizations) 

Project Goal: 

Near-term: Assist states and localities in 
implementing the model energy codes 
resulting in higher-performing buildings that 
maximize cost-effective energy savings. 

Mid-term: By 2020, achieve energy savings of 
1.1 quads annually. 

Long-term: Through 2030, achieve cumulative 
energy savings of 14 quads, reduce energy bills 
by $125 billion and avoid carbon emission by 1 
billion metric tons. 
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Purpose and Objectives
 

Codes Challenges: 

• Development: Model codes have advanced significantly in recent cycles— 
current remaining opportunity for cost-effective energy savings is 
diminished. 
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Purpose and Objectives
 

Codes Challenges: 

•	 Adoption: Unique scenarios exist at state and local levels, creating 
uncertainty around potential energy and cost savings impacts.  

•	 Compliance: Lack of resources, knowledge or motivation to ensure 
full implementation of energy code requirements in the field.  Lack 
of information and data to adequately measure and verify intended 
energy savings.  



 

 

 

  

 
   

 

  
  

  
  

 
  

   

 

 

 

 

Purpose and Objectives
 

Target Market and Audience: 

•	 Newly constructed and renovated buildings 

•	 Policymakers, code officials, designers, engineers, industry, builders, home 
and building owners 

Project Objectives: 

•	 Provide robust and transparent analyses in advancing codes development 
and implementation 

•	 Provide easy to use and reliable tools, guidance, and resources to facilitate 
codes adoption and compliance 

•	 !ssist DOE on timely publication of DOE’s Determination on national 
model codes within statutory deadlines 

•	 !nalyze and evaluate DOE’s code program impacts to track its progress 
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Approach
 

Impactful Deliverables  

• Developing tasks to directly support DOE’s statutory requirements
	
• Delivering impactful products to the market  

Technical Leadership  

• Understanding the challenges, analyzing various facets, and providing 
meaningful and relevant solutions to states and stakeholders 

• Growing core capabilities  to support DOE’s needs  

Disciplined Product Delivery  

•		Developing detailed Project Work Plan and planning staff and 
resources accordingly 

•		Reviewing and updating Project Work Plan monthly 

•		Engaging external technical peer reviews to ensure high quality 
products 
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Project Portfolio 


Development 

ASHRAE Standard 90.1 

International Energy 
Conservation Code 
(IECC) 

Analysis supporting 
DOE’s Determinations 

Adoption 

State-specific energy 
& cost analyses 

State technical 
assistance 

State-specific code 
impacts analysis 

Compliance 

Compliance software 
tools & resources 

User Support 

Trainings 

Field study guideline 
and methodology 



 

 

 

  

 

 

 

 
  

 

 

  
 

  

 

 

 

Key Issues
 

Development: 

•	 Future commercial code approach:  performance to lead and prescriptive 
packages to follow 

Adoption: 

•	 Fast track publication of DOE’s Determinations on national model codes 

•	 Evaluate cost-effectiveness on newly published national model codes to 
bolster and accelerate code adoption 

Compliance: 

•	 Energy savings associated with the energy codes are only realized with 
actual compliance with the requirements 

•	 As the codes become more complex, compliance challenges increase 
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 Distinctive Characteristics
 

PNNL Codes Ecosystem: 

•	 Domain knowledge in codes carries to 
compliance software development, 
resulting in more user-friendly software. 

–	 Code knowledge assists in developing 
effective communications tools that help 
users implement and enforce complicated 
code requirements and understand their 
intent. 

•	 Codes development team is informed by 
user feedback gathered through technical 
support team on the tools and trainings. 
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 Distinctive Characteristics
 

Supporting Trusted DOE Brands: 

•	 Availability of free software is a 
key adoption and compliance 
driver. 

•	 Several states have accelerated 
code adoption because of state-
customized versions of COMcheck 
and REScheck. 

•	 Compliance is a legal process that 
requires assurance of 
consistency/quality. 

•	 Software used as ‘de facto’ code 
in many jurisdictions. 
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Distinctive Characteristics
 

Robust and Transparent Analyses:
 

•	 ASHRAE 90.1 Progress Indicator 
consists of a suite of over 1,000 code-
compliant building models based on 16 
prototype commercial buildings in all 
U.S. climate zones, representing 80% of 
the U.S. commercial building stock. 

•	 Models were peer reviewed by 
industry, documented in a technical 
report, and published online for easy 
public access, demonstrating analysis 
that is robust, transparent, and 
reproducible. 

•	 Approach has been adopted by other 
researchers to evaluate the energy 
savings potential of emerging 
technologies and to develop code 
proposals at the state or local level. 

http://www.energycodes.gov/development/commercial/90.1_models 

http://www.energycodes.gov/development/residential/iecc_models 11 

http://www.energycodes.gov/development/commercial/90.1_models
http://www.energycodes.gov/development/commercial/90.1_models
http://www.energycodes.gov/development/commercial/90.1_models
http://www.energycodes.gov/development/commercial/90.1_models
http://www.energycodes.gov/development/residential/iecc_models
http://www.energycodes.gov/development/residential/iecc_models


 

 

 

 

 

 

 

  

 
 

 

 

Progress and Accomplishments
 

FY14 Progress: 

Completed and delivered all products on time and within budget 
(20 major deliverables) 

Highlight FY14 Accomplishments: 

•	 Understand and shape national priorities 

•	 Maintain technical leadership 

•	 Provide easy-to-use and reliable tools to advance code 
implementation 
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FY14 Accomplishments
 

Understand and shape national priorities 

•	 Key contributor to the President’s Climate 
Action Plan 

•	 In-depth knowledge in buildings science and 
code development process that leads to 
success in advancing code development 

•	 Enabled DOE to meet several statutory 
requirements 
–	 Released the Determination for ASHRAE 90.1-

2013, less than one year after publication of the 
standard, meeting DOE’s statutory requirement 

–	 Released the draft Determination on the 2015 
IECC, three months after the publication of the 
IECC 
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!ccomplishments (cont’d)
	

Maintain technical leadership 
•	 Published 8 papers and 33 technical 

reports 

•	 Presented at regional and national 
technical conferences 

•	 Developed guidance and tools to support 
DOE’s residential codes field study 
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!ccomplishments (cont’d)
	

Maintain  technical leadership  



 

 

 
 

 

  
   

  

  

 

 

 

 

 

 

 

!ccomplishments (cont’d)
	

Provide easy-to-use and reliable tools to advance 
code implementation 

FY14: 

•	 Released COMcheck V4.0.0: new version supports the latest 
national model code 90.1-2013, including the new envelope tradeoff 
compliance option based on whole building energy simulation 

•	 Revised project database to better query project data 

•	 Engaged key stakeholder group to gain feedback on tools 

FY15: 

•	 Implement 2015 IECC in REScheck (residential provisions) 

•	 Implement 2015 IECC in COMcheck (commercial provisions) 
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!ccomplishments (cont’d) 
Residential Field Study Methodology
 

8-step 
guidance 

document 

State 
sampling 

plans 

State-
specific 

data 
collection 

tools 

Online 
data tool 

and 
database 

http://www.energycodes.gov/residential-energy-code-field-study
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Market Impact  Market Impact
 

Since 2010: 

• 30% savings in model energy codes 

• 42 states have updated their codes 

Projected savings by 2030 (cumulative)*: 

•	 14 quads full fuel cycle energy savings 

•	 $125 billion consumer cost savings 

•	 1 billion tons of avoided CO2 emissions 

•	 Important component of President’s Climate 

Action Plan 

*Livingston, OV, PC Cole, DB Elliott and R Bartlett.  2013. Building Energy Codes Program: National Benefits Assessment, 

1992-2040. PNNL-22610 Rev 1, Pacific Northwest National Laboratory, Richland, Washington. 



 

    

 

Market Impact:  REScheck Projects by State (2012 – 2015)
 

Total projects = 417,361 19 



 

   

 

Market Impact:  COMcheck Projects by State (2012 – 2015)
 

Total projects = 543,601 20 



 

 

 

 
 

 

 

 

 

Recognition
 

PNNL staff Vrushali Mendon was 
interviewed by Energy Design Update 
along with other PNNL technical 
experts. PNNL’s vision on the future of 
codes was featured in the March 
Edition of EDU. 
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Recognition (cont’d)
	

Appreciation letter from AIA: 

For the AIA, partnerships in codes 
work are a primary key to success, and 
the DOE Building Energy Codes 
Program (BECP) and staff of the Pacific 
Northwest National Laboratory (PNNL) 
that help manage that program for 
DOE have been one of those important 
partners.  In recent years our staff and 
members have benefitted greatly from 
the technical expertise and guidance of 
the team at BECP, for work on the 
International Energy Conservation 
Code and ASHRAE 90.1 and the 
International Green Construction 
Code. 
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Integration and Collaboration
 

•	 Participate in the national codes and 
standards development processes to 
ensure the model codes provide the most 
energy efficient and cost-effective benefits 
to the consumer. 

•	 Collaborate through the National Energy 
Codes Collaborative, including NASEO, 
REEOs and BCAP. 

•	 Actively engage stakeholders through 
workshops and webinars to get immediate 
market feedback. 
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Integration and Collaboration (cont’d)
	

•	 Provide objective information resources and technical 
guidance to states and localities to accelerate adoption and 
increase code compliance. 
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Integration and Collaboration (cont’d)
	

•	 Collaborate with �TO’s �ommercial Building Integration 
Programs to carry the ready-for-the-mainstream 
technologies to code process. 

Mall of America Parking Garage Detroit Metropolitan Airport 
New lighting: 0.076 W/sf New lighting: 0.06 W/sf 
Saving: 7 million kWh annually Saving: 7 million kWh annually 
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Next Steps and Future Plans
 

Development
 
•	 Feasibility study of future residential codes: identify target first cost to advance 


residential codes cost-effectively
 
•	 Release 2015 IECC residential prototype building models and supporting
 

documentation
 
•	 Update DOE’s building energy codes cost-effectiveness methodology 
•	 Code change proposals and supporting analyses for Standard 90.1-2016 and 2018 IECC 

Adoption 

•	 Residential:  assist DOE with release of 2015 IECC Determination 
•	 Residential:  complete cost-effectiveness analysis of 2015 IECC and publish report 
•	 Commercial:  complete the energy saving analysis of 2015 IECC and publish report 
•	 All: interactive tools for users to create customized state-specific code cost analysis 


report
 

Compliance 

•	 Release REScheck/COMcheck software to support 2015 IECC 
•	 Long-term strategy for compliance software 
•	 Conduct energy analysis on residential field study 
•	 Conduct a research study on commercial compliance 
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  Project Budget
 

Project Budget: see table below
 

Cost to Date: $1.7M (Oct 2014 through Mar 2015)
 

Budget History 

FY2014 
(past) 

FY2015 
(current) 

FY2016 
(planned) 

DOE Cost-share DOE Cost-share DOE Cost-share 
$4.0M $0 $2.8M $0 $2.66M $0 
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  Project Plan and Schedule
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