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INTERPRETATON INSTRUCTIONS
• This session is available in both English & Spanish. Click on 

the “Interpretation” icon at the bottom of the Zoom window 
and choose either "English" or “Spanish”

• Esta sesión está disponible en inglés y español. Haga clic en 
el icono "Interpretación" en la parte inferior de la ventana de 
Zoom y elija "Inglés" o "Español"

Presenter Notes
Presentation Notes
“Before we start the presentation…..”

State in English and then hand it over to the interpret to state in Spanish. After this is said in Spanish, then assign the interpreter to their room and invite others to switch. 



Questions?
• Time is reserved at the end of the presentation for Q&A
• Please use the Q&A feature to submit your questions

• Responses to all questions not addressed today will be sent out by email 
to registered participants

• Additional questions may be sent to: energy.review@denvergov.org 

mailto:energy.reviews@denvergov.org


Training Series

Commercial/Multifamily
(Wednesdays at 12 pm)

Residential
(Thursdays at  1 pm)

Electrification May 24 Compliance Overview May 25

Prescriptive Path May 31 June 1

Performance Paths June 7 June 8

Contractor/Inspector Part 1 June 14 June 22

Contractor/Inspector Part 2 June 21 June 29

Presenter Notes
Presentation Notes
-Welcome.  I’m (name) and I do (title) for (department).
-I’m delighted to be with you today to (outcome).  
-Today we are covering (presentation title). 
-This presentation will be recorded and posted to the website. 
-Please join us for other training sessions in the series either live or via recording.
-Also, please help us get the word out by sharing what you have learned or links with your colleagues and interested people.
-After our prepared material today, we will have a Q&A session.  
-Please type any questions using the Zoom meeting chat function at any time.  
-During Q&A, the moderator will say them out loud so our Community Planning & Development staff can respond.
-If we are unable to answer your question in our time together, we will answer it via email.



Timeline - Residential Electrification and 
Performance Requirements

2023 2027 2030

N
EW

 H
OM

ES

New Residential 
Code

Changes

May 1st 
mandatory 
use of the 
2022 Denver 
Energy Code

GOAL: New 
Homes are 
designed Net 
Zero Energy 

GOAL: New 
Homes perform 
as Net Zero 
Energy 

Xcel Energy 
committed to an 80% 
Renewable electricity 
Grid by 2030

Presenter Notes
Presentation Notes
-This timeline helps to recap Denver’s plans and goals for residential homes. 
-As you can see, the 2022 Denver Energy Code effective on May 1, 2023 is a step in a series of steps that take us to the ultimate goal of zero greenhouse gas emissions by 2030.  Efficiency alone does not reach the goal. Efficiency, electrification and a greener grid working together are the way to reach zero greenhouse gas emissions.   This means we all have a part to play to contribute to this change and we have time to accomplish this incrementally.     
-As building owners, designers, and contractors, we want today’s presentation and subsequent conversations to help you to prepare for what is ahead. 
-The energy Code is the culmination of a process which began with goal setting and included input from a wide variety of community members and stakeholders.  Thank you to all who have contributed. 




2022 Denver Energy Code
• This training provides a high-level overview of the construction and inspection requirements 

of the 2022 Denver Energy Code for Residential projects, focusing on the unique 
considerations for each compliance pathway and for existing buildings.

• Does not include all changes to the 2022 Denver Energy Code. Please refer to the 2022 
Denver Energy Code for specific code language. Denvergov.org/BuildingCode

• Denver-specific COMcheck and REScheck are anticipated fall 2023

Presenter Notes
Presentation Notes
-You will find the full 2022 Denver Building Code on the City and County of Denver website.
-For additional trainings and code resources,  please visit Denvergov.org/NetZero
-The City is releasing is releasing code updates in early June so please check back for the latest
-Denver-specific COMcheck and REScheck are anticipated to be available fall 2023.  
-We will include tips on compliance in the interim before this is available in ***this / another (title)*** training session


https://denvergov.org/Government/Agencies-Departments-Offices/Agencies-Departments-Offices-Directory/Community-Planning-and-Development/Building-Codes-Policies-and-Guides


Net Zero Energy Hub – Codes and Resources
www.denvergov.org/EnergyCode

Resources for:
• New provisions in the 2022 Denver Energy Code
• The Denver Energy Code compliance pathways
• Specifics to each phase of a new building project, from 

design and construction to alterations and additions
• Training videos to walk you through specific provisions that 

have been updated since the 2019 Denver Building Code
• Rebates for electrification equipment for existing homes

Presenter Notes
Presentation Notes
Denver developed the net zero energy resource hub to provide the community with information on how to comply with the new 2022 Denver Energy Code. Please visit denvergov.org/energycode where you'll find additional resources on the new Energy code changes, specific provisions, compliance pathway options, and additional trainings. More resources are being added over May and June, so be sure to check back for more 2022 Denver Energy Code resources!



http://www.denvergov.org/EnergyCode


Tips for referencing code
2022 Denver Amendments

+
2021 International Energy Conservation Code (IECC)

=
2022 Denver Energy Code (DEC)

Note: Chapter 11 in the Denver Residential Code is replaced in its 
entirety by the Residential Provisions of the 2022 Denver Energy Code

Presenter Notes
Presentation Notes
-We thought a bit of naming conventions would be helpful.
-You’ll hear us use a single reference to a code section. 
-This is because the 2022 Denver Building and Fire Code adopts the base codes as reference. 
-It is a good practice to check Denver’s code first to see if there are deletions or modifications, then reference the base code

**Note that Ch 11 in the Denver Residential Code 



Agenda

• Considerations by Compliance Path
– Prescriptive

• Building Envelope
• Additional Efficiency Packages

– Total Building Performance
– Energy Rating Index (ERI)

• Existing Buildings

Purpose: This presentation 
provides an overview of the 
installation and testing 
requirements and 
considerations for residential 
building projects.

See recordings of pervious 
trainings for more details on 
design and building permit 
submittal considerations.

Presenter Notes
Presentation Notes
Presenter's first slide
Welcome to today’s DEC Part 2 presentation for Residential Contractor & Inspectors on Compliance Paths & Existing Buildings

You can see here what we will be covering today so lets just jump in�




Definition: Residential Building

Residential Buildings are 
detached one- and two-family 
dwellings and multiple single-
family dwellings (townhouses) 
and Group R-3 and R-4 
buildings three stories or less 
in height above grade plane.

(DEC Section C202)

Presenter Notes
Presentation Notes
Read
As we begin today's presentation, I want to  take a moment to make sure that you review the Denver definition of residential buildings.  

WE have reviewed this definition in the past three presentations, so I am not going to spend time here today to review it again
Except to urge you to fully understand the definition and potentially take advantage of all the recorded  presentations that are on the city of Denver's website.








Definition: All-Electric Property

Photo credit: Kalen Jesse Photography

An All-Electric Property is one that contains 
no permanently installed equipment or 
appliances that utilize combustion, plumbing 
for fuel gas or fuel oil or fuel gas utility 
connection, installed within the building(s) or 
site, except for emergency power systems 
and standby power systems.

Presenter Notes
Presentation Notes
READ
In addition, All-electric properties
Is a newly defined term you should become familiar with

An ALL-ELECTRIC PROPERTY is a property that contains no permanently installed equipment or appliances that utilize gas or gas equipment for combustion within the building(s) or site.
The except is for emergency power systems and standby power systems such as a gas-powered generators. 
Note that there is no exception for gas fireplaces indoors or outdoors and/or connected gas barbeques. 





2022 DEC Compliance Pathways
Residential projects may select from three compliance options:

Prescriptive Total Building 
Performance

Energy Rating Index 
(ERI)

Each element of the building 
must meet a minimum 
standard defined in prescriptive 
provisions

Additional efficiency options are 
selected from a standard menu

Energy modeling analysis is 
used to show an annual energy 
cost savings for the proposed 
design over a baseline

Energy rating software is used 
to show the ERI of the proposed 
design is less than or equal to 
the code defined maximum

See previous trainings for more information on each compliance option.

Presenter Notes
Presentation Notes
READ
The city of Denver uses a variety of options to demonstrate compliance with the DEC
Two options withing the prescriptive path and two performance options.
I recommend reviewing the specific prescriptive and performance compliance trainings as 
They are now available on the Cities website.





Submittal Requirements
Projects submitting for permit 
must provide:

– Completed Energy Code checklist 
for the selected compliance path

– Supplemental Reports or 
Calculations as required
(e.g., REScheck report, ACCA 
Manual J, S and D Packages) 

– Construction Documents showing 
all required elements, stamped & 
signed by licensed design 
professional (if applicable)

Compliance checklists for each pathway and an instructional 
video on how to complete the checklists can be found here.

Presenter Notes
Presentation Notes
Read
A quick review of some submittal requirements
Be sure to review and use the energy code checklist to understand requirements that have to be  implemented
Understand all the supplemental compliance reports that have to be generated for submittal as well as to receive the certificate of occupancy
Such as UA compliance reports, cost compliance reports, or ERI reports and

NEXT Slide




https://denvergov.org/Government/Agencies-Departments-Offices/Agencies-Departments-Offices-Directory/Community-Planning-and-Development/Building-Codes-Policies-and-Guides#section-2


Construction Documents
DEC R103.2 Information on Construction Documents

1. Energy compliance path.
2. Insulation materials and their R-values.
3. Fenestration U-factors and solar heat gain coefficients (SHGC).
4. Area-weighted U-factor and solar heat gain coefficients (SHGC) 

calculations.
5. Mechanical system design criteria.
6. Mechanical and service water-heating systems and equipment types,

sizes and efficiencies.
7. Equipment and system controls.
8. Duct sealing, duct and pipe insulation and location.
9. Air sealing details.
10. Total area of glazed vertical fenestration as a percentage of conditioned 

floor area.

New in 2021 IECC
New in 2022 DEC

Additional Requirements 
from DEC Provisions:

• Construction 
documents shall 
graphically indicate 
and label all EV ready 
spaces and associated 
termination locations 

• Construction 
documents shall 
indicate the solar 
ready zone

Presenter Notes
Presentation Notes
READ
Also Understand all the specific information that is required to be on the construction documents themselves.
Including 
HVAC design
AIR Sealing details 
And the window to floor area calculation to determine the required U-factor of the windows that have to be installed





Preconstruction Considerations
• What is the energy compliance path?

– Understand the specific provisions, testing requirements, and compliance 
documentation based on the selected pathway

• Is this an all-electric property?
• For Prescriptive: What additional efficiency packages

were selected?
– Review DEC-amended prescriptive tables

• DEC specific considerations:
– Minimum on-site renewables OR solar-ready?
– EV charging
– Electric ready-infrastructure
– Water heater location / demand response

Identify critical 
components of the 

design and 
construction and 

what is required to 
achieve success

Presenter Notes
Presentation Notes
READ
When planning your project and creating the construction documents for submittal clearly define
The Energy Code compliance pathway
If the project is an all electric of non 
If the project will have to comply with the additional efficiency package options in Section R408 or not
And how to address the DEC specific provisions like
 on-site renewables, EV charging, electric readiness, and water heater locations





Energy Requirements for Certificate of Occupancy
• The building shall have a final inspection and shall not be occupied until 

approved (Certificate of Occupancy is issued)
• R105.2.5.1 Final inspection reporting: Reporting needed for certificate of 

occupancy in addition to what may be called for within a specific 
compliance path:
– DEC Sections R401.3 Certificate & R401.4 Homeowner Manual
– Blower door, duct leakage, ventilation testing results 
– Proposed and Confirmed R405 & R406 reports

» For Total Building Performance or Energy Rating Index

Presenter Notes
Presentation Notes
READ
The building must have a final inspection, 
and can't be occupied until the project is inspected and receives its certificate of occupancy. 

All the additional final compliance documents also must be collected and reviewed before the home is occupied
This includes all final testing reports and 

Next Slide 






Certificate
DEC R401.3: A permanent certificate shall be completed by the builder or other 
approved party and posted by the time of the project’s final inspection.
• Minimum information to include:

– Insulation R-values
– Fenestration U-factors and SHGC (predominant or area weighted average)
– Duct and air leakage testing results
– Type, sizes and efficiencies of heating, cooling and service water-heating equipment
– On-site PV system information
– ERI score with and without on-site generation (where applicable)
– The code edition and the compliance path used

Presenter Notes
Presentation Notes
READ
The R401.3 Certificate,
The projects final R401.3 Certificate
Is not a new to the DEC 
but there are some new items that have to be included on the certificate, 
such as the PV system information
So, it’s recommended that you review these requirements so nothing slows down the issuance of the C.O.



DEC Section R401.3

Certificate Examples

ci

0.27, SHGC: 0.4

Download the Residential Energy Code submittal 
policy at Denvergov.org/BuildingCode Other formats are accepted as long as all required information is shown.

Presenter Notes
Presentation Notes
READ
The City of Denver created an R401.3 certificate template, 
And although they would prefer that projects use the Denver format
The energy modeling software prints out a certificate and there are some hand drafted certificates that work as well when complying with the R & U value tables

So As long as the certificate includes all the required information 
Including the Denver specific provisions
Any format is allowed by the city of Denver



Homeowner Manual
DEC R401.4: The builder or owner’s agent shall 
provide the owner with a binder of all equipment 
and appliance manufacturers’ installation 
manuals, except for manuals that are required 
to be affixed to the equipment, and any 
information required to be included on the 
permanent certificate in accordance with 
R401.3. 
• This includes any energy assessment report 

and/or ERI certificate. 

Image Source: Mungo Homes

Presenter Notes
Presentation Notes
The Homeowner's Manual requirement is new to the DEC
It also must be delivered to the house before occupancy 
The manual must include all equipment and appliance manufacturers’ installation manuals
And any energy assessment and or ERI reports
Other pertinent information like the yellow energy guide labels from all appliances 
Can also be included but is not required. 



Considerations for Prescriptive Path:
Building Thermal Envelope
DEC Sections R402.1.2 through R402.1.5

Presenter Notes
Presentation Notes
READ
When considering the prescriptive compliance path, remember
To go back and look at the other presentations that
Are now posted on the City of Denver's website
We will review some of the items covered earlier,
This time from a contractor's perspective, but not all of them



Building Thermal Envelope
• Two options for Prescriptive Compliance:

Prescriptive Tables Total UA Alternative

Meet the assembly U-factor (DEC 
Table R402.1.2) or component R-
value (DEC Table R402.1.3) and 
fenestration requirements. May follow 
DEC Section R402.1.4, R-value 
computation, where insulation is 
installed in multiple layers

Meet the requirements of section DEC 
R402.1.5, which allows for tradeoffs 
between the thermal performance of 
different assemblies

Presenter Notes
Presentation Notes
READ
Again, There are two prescriptive options for building thermal envelope compliance within the code.
Option 1 uses the Assembly U-factor and component R-value tables, 
and Option 2 is a trade off approach that uses A Total Area Weighted U-values energy modeling approach





Option 1: Prescriptive Tables 
DEC Sections R402.1.2 through R402.1.4
• All building thermal envelope assemblies must meet either:

– Maximum assembly U-factors (DEC Table R402.1.2)
– Minimum R-values by component (DEC Table R402.1.3)

• 2021 IECC changes U-factor table to default, R-values as an alternative

• You can install more insulation but not less

Presenter Notes
Presentation Notes
READ
When using the prescriptive Table option 
You must choose to use either the required
Maximum assembly U-factors listed in the table 
or
The Minimum R-values by component requirement listed in the table

This compliance option is the least flexible option because you are only allowed to do more than what is required in the table.
We will see that the performance compliance allows more options and design flexibility





U-factor vs. R-value
• U-factor describes Thermal Transmittance or the rate 

of heat transfer through 1 ft2 of material 
• Mathematically, U-factor is the reciprocal of R-value

– U = 1/R and R = 1/U
– Example: 1/R-5 = 0.20 U-factor

U-factor R-value

Applied to assemblies Applies to construction components 
(measured in R-value/inch)

Cannot be added, but can calculate 
an area weighted U-factor* Can be added together**

*The rate of heat transfer through an assembly of different material with different U-factors
**Only where allowed by DEC R402.1.4 R-value computation

Image Source: 
wincorewindows.com

Image Source: finehomebuilding.com

Presenter Notes
Presentation Notes
READ
A quick Review of U-factors and R-values
A U-factor describes Thermal Transmittance 
U-factors are the reciprocal of R-values so 
R5 is equal to 1 over 5 or a U-factor of 0.20

U-Factors are used to describe assemblies
And R-values are used to describe construction components




R-Values
• R-value describes a material’s 

ability to resist heat flow from 
more to less
– The higher the number, the 

greater the resistance
• The R-values in Table R402.1.3 

apply to the insulation materials 
only
– Nominal R-Value is the rated 

insulation value that is provided 
by the manufacturer

DEC R402.1.4 R-Value Computation
• Cavity insulation or continuous insulation alone 

shall be used to meet the R-value requirements 
of Table R402.1.3

• Where cavity or continuous insulation is installed 
in multiple layers:

– The R-values of the cavity insulation layers shall 
be summed to meet cavity insulation R-value 
requirements

– The R-values of the continuous insulation layers 
shall be summed to meet continuous insulation 
R-value requirements

• Cavity insulation R-values cannot be used to 
determine compliance with the continuous 
insulation R-value requirements 

• Computed R-values shall not include an R-value 
for other building materials or air films

Presenter Notes
Presentation Notes
READ
An R-value describes a material’s ability to resist heat flow of energy 
Always from more to less, high to low, or from higher concentrations to lower concentrations
The higher the number, the greater the resistance to the flow of energy 
Whereas with U-factors, or U-values.  the lower the number the greater the resistance

When using the prescriptive compliance approach,  you can also use the R-value computation method
For example, if you install a Flash of foam and filling the remainder of cavity with blown fiberglass 
You can add together the R-values of each individual insulation component to get the total installed cavity R-value

Note in the code that Continuous R-value requirements are separate from Cavity R-value requirements
And that The R-value table is describing the component R-value not the assembly, 
Therefore, it excludes framing, air films and the like that are included in the U-factor assembly table. 
The U-factor table is also used to build the code reference home that I will show you in a minute




2022 DEC: U-factor/R-value Revisions 
Revisions to prescriptive U-factors and R-values increase the thermal 
performance of some assemblies

Tables R402.1.2 and R402.1.3: Summary of Revised Values

Code Fenestration
U-factor

Skylight 
U-factor

Glazed 
Fenestration 

SHGC

Wood Frame 
Wall R-value

Floor
U-factor /
R-value

2022 DEC 0.27/0.25* 0.45 0.40

30 or
20 + 5ci or

13 + 10ci or
0 + 20ci

0.026 / 
38

2021 IECC 0.32 0.55 NR
20 + 5ci or

13 + 10ci or
0 + 15ci

0.033 / 
30

*2022 DEC Footnote: 
Where the proposed 
glazing area is 
Greater  than or equal 
to 15% of the 
conditioned floor 
area, the second 
lower U-factor shall 
not be exceeded.

Presenter Notes
Presentation Notes
READ
This table ONLY summarizes revisions in the Denver Energy Code that in most cases are different that the  2021 IECC 

Be sure to fully familiarize yourself with the full table and all requirements before selecting this compliance approach.

Notice:
For some assemblies, such as wood frame walls, multiple options are provided that combine cavity and continuous insulation. 
This is noted by the ci following the R-value requirement

It is also important to carefully review all footnotes in both tables
The footnotes explain notations and provide additional context for the requirements. 
For Example, One important new footnote in the Denver Energy Code uses the percentage of glazing to set the fenestration U-factor requirement when using the prescriptive U or R-value Table compliance approach




Window-to-floor Ratio
DEC R103.2: 10. Total area of glazed vertical 
fenestration as a percentage of conditioned floor area

• Windows are the weakest link
• Wall R-value vs. window R-value

– Wall: R-20 – R-30
– Window:

» U 0.35 = R-2.86 
» U 0.25 = R-4
» U 0.15 = R-6.67

• Lower window-to-floor ratio:
– Higher total wall R-value less heat loss in 

cold months
– Less internal heat gain in warm months

Image Source: glowindows.com

Presenter Notes
Presentation Notes
Read 

Windows simply are the weakest link in the building assembly
As you can see the R-value of a wall assembly is about 3 times more that the R-value of good performing windows.

Therefore, the lower the window to floor ratio the 
Higher the total wall R-value and the less heat loss in cold months, for example

This is why the Window to floor ratio is used in the DEC prescriptive compliance path to determine the U-value requirement for the windows



Option 2: Total UA Alternative

DEC Section R402.1.5
• Baseline set by the U-factors in Table R402.1.2 

and assembly areas
• Requires energy modeling software to determine 

the total building thermal envelope area 
weighted U-factor (UA)

• This allows for tradeoffs
• SHGC requirements of Table R402.1.2 and 

maximum fenestration
U-factors of Section R402.5 also apply

Projects designed to the 
prescriptive tables: If 
any installed envelope 
assemblies are less than 
required by tables, a 
Total UA analysis will be 
required to verify 
compliance

Presenter Notes
Presentation Notes
READ
The second prescriptive compliance option for the building thermal envelope is called the Total UA Alternative. 
UA stands for Area Weighted U-value, and this is a Software modeling compliance approach

You should note that if a Project is designed to the prescriptive tables, and a specification changes in the field 
You may be required  to do a Total UA analysis  to verify compliance.






Software Basics
• The software creates a reference home which the 

home you are analyzing is compared to in order to 
quantify performance or demonstrate compliance

• Reference Home/Design
– A standard set of house specifications that generate 

specific, consistent, and quantifiable energy 
performance

• Types of reference homes:
– UA Alternative Reference home
– R405 Total Building Performance Reference Home
– R406 IECC ERI Reference home
– RESNET HERS ERI Reference home
– Energy Star Reference home
– User defined Reference home used by Utilities

Reference 
home

Rated  
home

Image Source: Patch.com

Presenter Notes
Presentation Notes
READ
When we talk about using software to demonstrate compliance with the Energy code 
We have to understand the concept of the Reference home and the Rated Home

Describe slide






Total Area Weighted U-factor (UA)
• The total building thermal envelope UA (sum of U-factor times assembly 

area for each assembly) must be less than or equal to the total UA 
resulting from using the U-factors in Table R402.1.2 (multiplied by the 
same assembly area as in the proposed building)

• The UA calculation shall include the thermal
bridging effects of framing materials

• Backstops (to ensure a minimum level of
performance) are included for fenestration
U-factor and SHGC

Image Source: SBCMag.info

Presenter Notes
Presentation Notes
READ
The total building thermal envelope area weighted U-value of the proposed building must be less than or equal to the total area weighted U-value of the reference home resulting from using the U-factors in the table

The UA in the energy model includes thermal bridging of framing, air film, and all the layers in the assembly which is why it is called an assembly-factor approach.

Section R402.5 states what the Maximum area weighted fenestration U-factor and SHGC can be

These are back stops which prevent trading off beyond a specific point with the ultimate goal of protecting the buildings thermal envelope  from excessive trade offs.





Tradeoffs
• A tradeoff refers to putting something more in one assembly so you can 

put something less in another
– The energy performance scale remains balanced

• Under Total UA Alternative, you can tradeoff the U-factors and R-values of 
different assemblies (the performance compliance paths allow for more 
flexibility with tradeoffs)

The blue ball represents 
ceiling insulation of R-38 
(less than prescriptive R-60)

The 3 silver balls represent 
window and wall assemblies 
that exceed the minimum 
prescriptive tables, balancing 
the energy equation

Presenter Notes
Presentation Notes
Read
A tradeoff refers to putting something more in one assembly so you can put something less in another
Again, you can only trade off U-values and R-values in the UA Alternative 
So, in this example...........

More flexibility 



Total UA Alternative 
• A method for performing conductive energy

trade-offs
– Trading off the R-values and U-factors in the thermal 

envelope
– Mathematically making the proposed building equal 

to the U-factor and R-value tables

Total UA Compliance Path
Image Source: TES.com

Presenter Notes
Presentation Notes
READ
The UA Alternative offers more flexibility than demonstrating compliance using the R and U-value tables as it is 
A method for performing conductive energy trade-offs 
However, with this approach you are only able to trade-off R-values and U-value in the building
We will see in a bit that the performance compliance approaches allow for more than just conductive energy trade offs
And thus, more design flexibility 



Software for Total UA Alternative
• Uses a Software Generated Energy Model

REMRate and Ekotrope can calculate UA 
compliance but cannot easily be customized 

for DEC amendments

Image Source: Energy.gov

Presenter Notes
Presentation Notes
READ
While there are multiple software available that can calculate the total UA of a building, 
only REScheck, a free software developed by the U.S. Department of Energy, 
is  going to be adapted to include Denver’s amendments to the IECC. 
Therefore, NO other software can be used

Right NOW
The Denver Energy Code version of the REScheck software is still in development and will be available in Fall 2023.

So to be clear 
Although software like Ekotrope or REMRate can do a UA calculation 
ONLY REScheck is allowed to be used for DEC Total UA compliance
Because ONLY REScheck will have incorporated the specific DEC amendments for prescriptive compliance








REScheck 
Compliance 
Certificate

Boxed area 
enlarged on 
next slide

A 2022 Denver Energy Code 
specific version of REScheck 

is in development

Presenter Notes
Presentation Notes
READ

Again, the REScheck software modification will be released in the Fall of 2023

This is the REScheck report that the City of Denver will require to be turned in at permitting when using the Total UA alternative compliance option
Now let's look more closely at what's in the blue highlighted box





REScheck Compliance Certificate
Compliance Verification

Visit EnergyCodes.gov/REScheck for more information on how to use REScheck for your project.

Presenter Notes
Presentation Notes
Review Slab on grade trade off issue

https://www.energycodes.gov/rescheck


Interim REScheck Workaround
The 2022 Denver Energy 

Code will not be available in 
REScheck until Fall 2023

• Envelope Compliance
– 2022 DEC includes revisions to some U-factors in 

Table R402.1.2
– To demonstrate compliance with the 2022 DEC, 

additional calculations using the amended U-
factors must be provided with a REScheck 
compliance report based on the 2021 IECC

• Additional Efficiency Package Options
– Additional Efficiency Package selected in 

REScheck under 2021 IECC does not impact the 
UA calculations and DOES NOT count toward 
compliance with DEC Section R408

– Residential projects must show all selected 
measures using on 2022 Denver Energy Code 
Residential Prescriptive Checklist

Table 1. 2022 Denver Energy Code Amendments to 
Table R402.1.2 Maximum Assembly U-factors and 
Fenestration Requirements

Assembly 2021 IECC 2022 DEC

Fenestration U-factor 
(Glazing area < 15% of 
conditioned floor area)

0.32* 0.27

Fenestration U-factor 
(Glazing area >= 15% of 
conditioned floor area)

0.32* 0.25

Skylight U-factor 0.55 0.45

Floor U-factor 0.033 0.026
*Revised for Climate Zone 5 over 4,000 ft elevation, per IECC footnote f

Presenter Notes
Presentation Notes
READ
Because the customized RESCheck software will not be available until the fall of 2023
The City of Denver has developed a REScheck work around 
So that the Current version of REScheck can be used until the custom version is released

In the REScheck work around Additional calculation will have to be done by hand

We explained the hand calculation workaround process in detailed in the recorded designer prescriptive compliance presentation that is now available to watch and review on the city's website.

Please go there to better understanding the REScheck work around process.



Prescriptive

What if something changes in the field?
• If better than or equal to 

(i.e., more insulation than 
required), no issues

• If installed values are less 
than approved drawings:
– Provide REScheck report 

verifying as-built conditions 
meet code

– Modified drawings may be 
required to be submitted 
for review and approval

Presenter Notes
Presentation Notes
READ
In general, if something is installed that is better performing than proposed in the prescriptive compliance reports
Then you should be ok if something changes in the field
 
IF something is installed that is less than approved for the building permit you will have to submit a new UA compliance report to demonstrate that the trade off still creates a balanced energy equations that meets the intent of the code.

Remember that you cannot do trade offs when using the R-value and U-value tables 
Therefore, if something changes in the field it has to be better than in order to pass code through inspection
And the city may require additional documentation or REScheck software  modeling to ensure compliance 




Considerations for Prescriptive Path:
Additional Efficiency Packages
DEC Section R408



Additional Efficiency Package Options

What does it mean for my project?
Buildings following the prescriptive path must select additional efficiency 
packages to achieve a minimum credit total based on building type.

Requirements for
All-Electric Properties

Requirements for
All Other Buildings

Compliance with High OR Premium Performance 
Electric Space Heating package (R408.8.2 OR R408.3)

18 Credits from Table R408.1Compliance with High Performance Electric Water 
Heating in Conditioned OR Unconditioned Space 

package (R408.10.2 OR R408.10.3)

3 Credits form Table R408.1

Presenter Notes
Presentation Notes
READ
Prescriptive compliance requires that a project comply with the entirety of all applicable provisions in sections R401 through R404
Additionally, prescriptive projects ONLY will have to comply with the Additional Efficiency Credits required by section R408. 

The number of credits a project must comply with is dependent on building type and whether it is all-electric property or not. 

All-electric buildings have an easier path to compliance to promote building electrification and align with Net Zero Energy goals of the city





Additional Efficiency for All-Electric Properties
Choose one measure from Space Heating and Water Heating:

Required Measures for All-Electric Properties
Category Measure
Space heating equipment efficiency
(select one)

R408.8.2: High Performance Electric Space Heating
R408.8.3: Premium Performance Electric Space Heating

Water heating equipment efficiency
(select one)

R408.10.2: High Efficiency Electric Water Heating in conditioned space
R408.10.3: High Efficiency Electric Water Heating in unconditioned space

• Space Heating
– R408.8.2: Defines High Performance Heat Pumps as COP ≥ 1.75 (at 5°F) and 

HSPF ≥ 10 (non-ducted) or 9 (ducted) and limits total electric resistance load
– R408.8.3: Defines Premium Performance Heat Pump technology as HSPF ≥ 11.2

• Water Heating
–  R408.10.2/R408.10.3 : Defines High Efficiency Electric Water Heating as UEF ≥ 2

Presenter Notes
Presentation Notes
Read
Tracking the Additional Efficiency Credits can be complex 
So, be sure to utilize the new R408.1 planning tool that has been embedded in the Prescriptive code Checklist that is available on the Cities website.

Here is an Example of what  the Additional Efficiency requirements look like for an All-Electric Home
you need to choose a space heating and water heating option 
Based on the parameters in the R408 table

Go to next slide



Additional Efficiency for All-Electric Properties
AND Choose 3 credits from list below:

Table R408.1 Additional Energy Efficiency Credits (Options for All-Electric Properties)
Category Credit Value Measure
Energy Star Appliance 4 R408.2: Energy Star Appliances
Reduced envelope UA
(select only one)

2 R408.3.1: ≥ 5% reduction in total UA
3 R408.3.2: ≥ 7.5% reduction in total UA
4 R408.3.3: ≥ 10% reduction in total UA

Reduced air leakage
(select only one)

2 R408.4.1: ≤ 2 ACH50 air leakage rate
3 R408.4.2: ≤ 1 ACH50 air leakage rate

Low duct leakage 2 R408.5: ≤ 2 CFM of total duct leakage
Duct location 5 R408.6: Ducts in Conditioned Space
Heat/Energy Recovery Ventilation
(select only one)

4 R408.9.1: High Performance Heat/Energy Recovery Ventilation
7 R408.9.2: Premium Performance Heat/Energy Recovery Ventilation

Drain water heat recovery
(select only one)

2 R408.11.1: Drain Water Heat Recovery Units
3 R408.11.2: High Performance Drain Water Heat Recovery Units

High efficacy lighting 2 R408.12: High Efficacy Lighting
Demand responsive controls 1 R408.13: Demand Responsive Thermostats
Controls 1 R408.14: Controls

Presenter Notes
Presentation Notes
READ
And Then Choose any option or options that equal 3 or more credits to fully meet the All-electric additional efficiency requirement.



Additional Efficiency for All Other buildings

Choose 18 
credits from 
Table R408.1:

Table R408.1 Additional Energy Efficiency Credits (Options for All Other Buildings)
Category Credit Value Measure
Energy Star Appliance 4 R408.2: Energy Star Appliances
Reduced envelope UA
(select only one)

2 R408.3.1: ≥ 5% reduction in total UA
3 R408.3.2: ≥ 7.5% reduction in total UA
4 R408.3.3: ≥ 10% reduction in total UA

Reduced air leakage
(select only one)

2 R408.4.1: ≤ 2 ACH50 air leakage rate
3 R408.4.2: ≤ 1 ACH50 air leakage rate

Low duct leakage 2 R408.5: ≤ 2 CFM of total duct leakage
Duct location 5 R408.6: Ducts in Conditioned Space
Space cooling equipment efficiency
(select only one)

1 R408.7.1: High Performance Space Cooling
2 R408.7.2: Premium Performance Space Cooling

Space heating equipment efficiency
(select only one)

2 R408.8.1: High Performance Gas Space Heating
8 R408.8.2: High Performance Electric Space Heating

10 R408.8.3: Premium Performance Electric Space Heating
Heat/Energy Recovery Ventilation
(select only one)

4 R408.9.1: High Performance Heat/Energy Recovery Ventilation
7 R408.9.2: Premium Performance Heat/Energy Recovery Ventilation

Water heating equipment efficiency
(select only one)

2 R408.10.1: High Efficiency Gas Water Heating
6 R408.10.2 High Efficiency Electric Water Heating in conditioned space
4 R408.10.3 High Efficiency Electric Water Heating in unconditioned space
8 R408.10.4: Premium Efficiency Electric Water Heating in conditioned space
5 R408.10.5: Premium Efficiency Electric Water Heating in unconditioned space

Drain water heat recovery
(select only one)

2 R408.11.1: Drain Water Heat Recovery Units
3 R408.11.2: High Performance Drain Water Heat Recovery Units

High efficacy lighting 2 R408.12: High Efficacy Lighting
Demand responsive controls 1 R408.13: Demand Responsive Thermostats
Controls 1 R408.14: Controls

Presenter Notes
Presentation Notes
READ

For All other Buildings that are not all electric you will need to choose and implement 18 credits from the list of additional efficiency options 
Remember to reviewed the recorded Prescriptive compliance presentation or the DEC itself for more information on additional efficiency option requirements



Additional Efficiency Package Options

Submittal Requirements & Considerations
• At permit, completed Table R408.1 from DEC 

checklist will be included (as screenshot or 
similar) on a sheet within drawing set

• Review early in project and understand the 
selected measures before selecting systems
– Mechanical equipment fuel types and required 

efficiencies, appliance requirements
– Tightened air/duct leakage requirements
– Lighting and controls requirements

• Important to build to approved drawings and 
communicate early if changes are needed to 
ensure minimum required credits are still met

Presenter Notes
Presentation Notes
READ
AT SUBMITTAL fill out the Prescriptive code compliance checklist we just reviewed

You only have to Fill out either Table 1 or table 2 depending on the building type. 

In addition, you will have to include your table choices on the construction documents for permitting of the house

Because your choices will be reviewed for permitting and inspected in the field, to confirm compliance before the CO is released




Prescriptive Compliance Path

Energy Documentation Required
for Certificate of Occupancy
• If no changes from approved 

construction documents, no 
additional documentation required

• Prescriptive Tables or Total UA with 
field revisions: 
– Final REScheck report verifying

as-built conditions meet code
• Checklist of final R408 measures

– Energy Efficiency Certificate of 
Compliance*

*Download the Residential Energy Code submittal policy at Denvergov.org/BuildingCode

Required for All Paths

• Certificate (R401.3)
• Homeowner Manual (R401.4)
• Insulation certificate
• Air leakage (blower door) testing 

report
• Duct leakage testing report
• Ventilation measurement report

Presenter Notes
Presentation Notes
READ
Even though it does not offer as much flexibility 
The Prescriptive compliance options are more straight forward  than the performance approaches, that we will cover in a minute

There is NO requirement to turn in a compliance document that confirms that the energy specifications that were proposed were installed in the built home

Field inspection alone is used to ensure compliance

If you fail a site inspection you may be required to provide and updated REScheck report in addition to fixing any requirement that failed



Considerations for Total Building 
Performance Compliance Option
DEC Section R405



Total Building Performance

Scope of Analysis
• DEC R405.1 Scope. This section establishes criteria for compliance using 

Total Building Performance analysis
• Such analysis shall include

– Heating
– Cooling
– Mechanical ventilation
– Service water heating energy only

• No mechanical or solar trade offs

Space 
Heating

45%

Water 
Heating

18%

Space 
Cooling

9%

Lighting
6%

Electronics
5%

Cooking
4%

Refrigeration
4%

Wet Cleaning
3%

Computers
1%

Other
3% Adjust to SEDS

2%

Residential Site Energy 
Consumption by End Use Source: CaliforniaGeo.org

Presenter Notes
Presentation Notes
READ
This section in R405 establishes criteria for compliance using a Total Building Performance analysis
The analysis only includes
Heating
Cooling
Mechanical ventilation
Service water heating energy use
or building assemblies or components that directly affect the building thermal envelope

This compliance option does not include mechanical or solar trade offs

You can see in the pie chart on the right that Heating, Cooling, and Water Heating are the largest energy demands of a home and this is why the code concentrates on them



Total Building Performance

Twin House Concept
Proposed Design

• Geometric Twin
• Envelope U-factors based on 

design specifications (minimum 
efficiency set by back stop)

vs. Standard Reference Design

• Geometric Twin
• Envelope as defined by the 

reference home specifications in 
DEC Table R405.4.2(1)

Presenter Notes
Presentation Notes
Read
As I said earlier, 
The energy model creates two houses that are geometric twins of each other.

However now, The reference home specification are defined in a Table in section R405 within the IECC, that you can look at
The proposed design specification are set by the builders or designer
And Just like earlier the proposed design is compared to the reference home to determine compliance




Total Building Performance

What does it mean for my project?
DEC Section R405.2
• Requirements for the proposed design:

1. Meet all requirements of sections in Table R405.2
2. Building thermal envelope greater than or equal to 

efficiency levels of 2009 IECC (backstop)
3. Annual energy cost savings in $ (compared to the 

reference design):

All-Electric Properties All Other Buildings

5% 18% Image Source: TES.com

Presenter Notes
Presentation Notes
READ
What does this mean for you project?
The proposed design must meet 
the Requirements in table R405.2, and
Comply with the Back Stop, 

Meaning in this case that you can not trade off below the building thermal envelope requirements described in the 2009 IECC.
It turns out that This back stop is really irrelevant in the DEC 
because the code requires all electric properties to be 5% better than the reference home and 
All other none electric homes to be 18% better than the reference home
THIS means that the specifications used will have to be close to those required by the 2021 IECC as the reference home uses the 2021 IECC U and R- value requirements as well as other code required items







Total Building Performance

DEC Table R405.2
Tables R405.2

REQUIREMENTS FOR TOTAL BUILDING PERFORMANCE
SECTION TITLE
General
R401.3 Certificate
Building Thermal Envelope
R402.1.1 Vapor retarder
R402.2.3 Eave baffle
R402.2.4.1 Access hatches and doors
R402.2.8.1 Basement Wall Insulation Installation
R402.2.9.1 Slab-on-grade floor insulation installation
R402.2.10.1 Crawl space wall insulation installation
R402.4.1.1 Installation
R402.4.1.2 Testing
R402.4.2 Fireplaces
R402.4.3 Fenestration air leakage
R402.4.4 Rooms containing fuel burning appliances
R402.4.5 Recessed lighting
R402.4.6 Electrical and communication outlet boxes (air Sealed boxes

See first training in series for more information 
on provisions required for all pathways

Tables R405.2 (Continued)
REQUIREMENTS FOR TOTAL BUILDING PERFORMANCE

SECTION TITLE
Mechanical
R403.1 Controls
R403.2 Hot water boiler temperature reset
R403.3 Ducts
R403.4 Mechanical system piping insulation
R403.5.1 Heated water circulation and temperature maintenance systems
R403.5.3 Drain water heat recovery units
R403.5.4 Water heating equipment location
R403.5.5 Demand Responsive Water Heating
R403.6 Mechanical ventilation
R403.7 Equipment sizing and efficiency rating
R403.8 Systems serving multiple dwelling units
R403.9 Snow melt and ice systems
R403.10 Energy consumption of pools and spas
R403.11 Portable spas
R403.12 Residential pools and permanent residential spas
Electrical Power and Lighting Systems
R404.1 Lighting equipment
R404.2 Interior lighting controls
R404.4 Electric Vehicle Charging Requirements
R404.5 Additional Electrical Infrastructure
R404.6 Solar Ready Zone
R404.7 Minimum renewable energy system capacity

Presenter Notes
Presentation Notes
READ
This is the R405.2 Requirements table
Regardless of the compliance approach that is used for a project, there are additional requirements from section R401 through R404 that must be met.
The 2021 IECC removed the language that described requirements as prescriptive or mandatory.
They are NOW  just requirements and are listed out per compliance option 
In essence you can think of them as mandatory requirements that primarily address the installation of specific efficiency measures in the code.

We spoke to these requirements in depth last week in the recorded presentation that is available on the city's website





Total Building Performance

Key Considerations for Construction
• Energy Code is unique from other codes

– Crosses disciplines/trades
– Focuses on overall building performance over individual components
– Changes in one area could have unintended impacts on another trade

• With a performance-based compliance approach, more important to build 
to the approved drawings
– Do not default to prescriptive tables (for both construction and inspections)
– If something needs to change, work with the energy modeler to update the 

compliance model and find a code compliant solution

Presenter Notes
Presentation Notes
READ
Especially when using the Performance or energy modeling approaches for code compliance it is important to realize the
Wholistic and synergistic nature of the Energy code
The Focuses is on overall building performance over individual components, assemblies or specifications

A change in one area of the building can dramatically impact the building as a whole or other aspects of the performance of the building

Therefore, it is more important for Energy Code compliance 
to be sure the building is built to the approve drawing and to focus on the installation of efficiency measures, so they perform and passes inspection

And then if changes are made in the field to consult with the design team 
which may necessitate an updated energy model.



Total Building Performance

Compliance Documentation
DEC R405.3 Documentation:
• A final compliance report 

based on the confirmed
as-built conditions shall be 
submitted before the certificate 
of occupancy is issued
– Software generated report 

demonstrating that the final 
building meets the 
requirements of R405.2

Report must include:
1. Address or other identification of the building
2. Declaration of Total Building Performance 

Compliance option on title page of building plans
3. Name of individual completing the compliance 

report
4. Name and version of the compliance software tool
5. Documentation of all inputs in the software used 

for the reference design and/or the rated home
6. A certificate indicating confirmed design has an 

annual energy cost that is less than or equal to 
required target based on building type

Presenter Notes
Presentation Notes
READ
Like the prescriptive compliance option, a cost compliance report for the proposed design must be turned in for permitting.
This report must be marked PROPOSED because the energy model includes air and duct leakage  default number because they have not yet been determined for the actual built home

The Energy Code details out specifically what needs to be included in the reports as shown here in the yellow box

Most important in the DEC is the cost compliance certificate demonstrating that the proposed design performs 5% or 18% better than the reference home







Total Building Performance

Report Example: REM/Rate
Note: REM/Rate does not include DEC 

amendments, submitter must confirm the 
energy savings meet the required 
threshold based on building type

“This home MEETS the annual energy cost requirements of 
Section 405 of the 2021 IECC based on a climate zone of 5B. 
In fact, this home surpasses the requirements by 7.0%” 

Presenter Notes
Presentation Notes
READ
Here is and example of a cost compliance report from the REMRate software
Note that this example home passed the 2021 IECC by 7%
Remember that this meets the requirements for an all-electric property in the DEC
but would not meet the energy savings required for a mixed fuel or NON all electric home. 




Total Building Performance

Report Example: Ekotrope
Note: ekotrope does not include DEC 

amendments, submitter must confirm the 
energy savings meet the required 
threshold based on building type

“Design exceeds the requirements for 2021 
IECC Performance compliance by 5%”

Presenter Notes
Presentation Notes
READ
Here is another example of a Cost Compliance report
This time from the Ekotrope Software
This house is showing compliance of 5% which again is better than the 2021 IECC and meets the requirement for an all-electric homes
But does Not meet the requirement for non all electric home in the DEC

As noted in the header of all software report and regardless of the software that generates the report 
It must note That it is a proposed design for permitting purposes  and must be created again and be marked as Confirmed report in order to issue the C.O

The confirmed compliance report is your final site-specific Cost Compliance report that includes any information obtained during inspection of the home such as the actual blower door and duct leakage test results.

If significant changes were made in the field, modified drawings may be required to be submitted for approval or additional energy modeling may have to be performed






Considerations for Energy Rating
Index (ERI) Compliance Option
DEC Section R406



What is the Energy Rating Index (ERI)?
• A home energy rating is a calculated measure of a home’s 

energy efficiency compared to a baseline reference home
– Total building energy model, including mechanical systems
– Most well-known: HERS Energy Rating Index

• An index scale – lower is better
– Miles/gallon rating system for homes

• The ERI Reference Home is 100 on the scale
– Equal to the 2006 IECC
– ERI Index of 0 = Net-Zero Energy home

• ERI Index of 130 = Average existing home (DOE)

From 40 to 0 
requires PV

Presenter Notes
Presentation Notes
READ
An Energy Rating index uses an energy model to perform a holistic energy assessment of the home
This energy model includes lighting, appliance, mechanical efficiencies, as well as R-values and U-values and more, to do what is called an asset rating
The RESENT Home Energy Rating System or HERS rating is the most well know ERI system

You can think of an ERI score as a miles per gallon rating for a house. It does not matter who manufactures the house or its size. 
In the same way as it does not matter who manufactured a car or the size of the car when evaluating  MPGs. 

An ERI index score of 100 benchmarks the reference home energy performance which has been set at the 2006 IECC 

Remember that 
The designer performance presentation is available on the cities website from more information about the ERI system 




DEC Amends ERI Scope from IECC DEC Amended 
Provision

DEC Section R406.3 Energy Rating Index
• DEC ERI based only on ANSI/RESNET/ICC 301 to align with HERS ERI

– Amends out a ventilation equation in IECC that causes divergence in scores
– Goal: to simplify process, eliminate confusion

A RESNET HERS ERI report 
meets the requirements for 

2022 DEC ERI

Presenter Notes
Presentation Notes
READ
The IECC uses the RESNET/ANSI 301 standard to create the ERI score used in the energy code,
BUT During the IECC code development hearing they amended the ANSI standard's ventilation requirements in Section R406.3 

This change to the ANSI 301 standard resulted in an IECC ERI score and a RESNET HERS ERI score for the same house to be significantly different

Therefore, like many other jurisdiction around the country, the Denver Energy Code has adopted the ERI based only on ANSI/RESNET/ICC 301 and no ventilation amendment in order to align with HERS ERI

The goal of this adoption is to simplify the process and eliminate any confusion with the use of the ERI for demonstrating code compliance.

So, to be clear the RESNET HERS ERI score is the compliance score used by the DEC





Energy Rating Index (ERI)

Twin House Concept
Proposed Design

• Geometric Twin
• Envelope U-factors/R-values and 

mechanical systems based on 
design specifications

vs. Standard Reference Design

• Geometric Twin
• ANSI Standard 301 Reference 

Home – equivalent to 2006 IECC

Presenter Notes
Presentation Notes
READ
Remember that within the software two houses are created that are geomatic twins of each other.
You have the proposed design which is compared to the reference home

The Reference home in this case is overlaid with the specification required by ANSI Standard 301 which is equivalent to the 2006 IECC
The proposed design uses the specification that the builder and designer have specified for the house

The objective of this analysis is to benchmark the proposed design as and ERI in relationship to the ANSI 301 reference home.



Energy Rating Index (ERI)

What does it mean for my project?
DEC Section R406.2
• Requirements for the rated design:

1. Meet all the requirements of sections in Table R406.2
2. Have an ERI score less than or equal to values indicated in Table R406.4

Table R406.4 Maximum Energy Rating Index (ERI)

All-Electric Properties All Other Buildings

55 50

Presenter Notes
Presentation Notes
READ
What this means for your project is that the specification for your proposed design need to be able to perform significantly better than the 2006 IECC 
and in fact, well enough to achieve an
ERI of 55  or less for an all-electric home
And/or a 50  or less for all other properties or Non all electric homes

In addition, 

NEXT Slide



Energy Rating Index (ERI)

DEC Table R406.2
Tables R406.2

REQUIREMENTS FOR ENERGY RATING INDEX
SECTION TITLE
General
R401.3 Certificate
Building Thermal Envelope
R402.1.1 Vapor retarder
R402.2.3 Eave baffle
R402.2.4.1 Access hatches and doors
R402.2.8.1 Basement Wall Insulation Installation
R402.2.9.1 Slab-on-grade floor insulation installation
R402.2.10.1 Crawl space wall insulation installation
R402.4.1.1 Installation
R402.4.1.2 Testing
R402.4.2 Fireplaces
R402.4.3 Fenestration air leakage
R402.4.4 Rooms containing fuel burning appliances
R402.4.5 Recessed lighting
R402.4.6 Electrical and communication outlet boxes (air Sealed boxes

Tables R406.2 (Continued)
REQUIREMENTS FOR ENERGY RATING INDEX

SECTION TITLE
Mechanical
R403.1 Controls
R403.2 Hot water boiler temperature reset
R403.3 Ducts
R403.4 Mechanical system piping insulation
R403.5.1 Heated water circulation and temperature maintenance systems
R403.5.3 Drain water heat recovery units
R403.5.4 Water heating equipment location
R403.5.5 Demand Responsive Water Heating
R403.6 Mechanical ventilation
R403.7 Equipment sizing and efficiency rating
R403.8 Systems serving multiple dwelling units
R403.9 Snow melt and ice systems
R403.10 Energy consumption of pools and spas
R403.11 Portable spas
R403.12 Residential pools and permanent residential spas
Electrical Power and Lighting Systems
R404.1 Lighting equipment
R404.2 Interior lighting controls
R404.4 Electric Vehicle Charging Requirements
R404.5 Additional Electrical Infrastructure
R404.6 Solar Ready Zone
R404.7 Minimum renewable energy system capacity

See first training in series for more information 
on provisions required for all pathways

Presenter Notes
Presentation Notes
READ

your project will have to comply with the requirements listed in Table R406.2 which are the requirements that are in Sections R401 through R404

This table is basically the same as the Total Building Performance requirement table R405.2 that we went over earlier





Total Building Performance

Additional Efficiency Packages NOT Required
DEC Section R408 is only required for Prescriptive Compliance

Requirements for
All-Electric Properties

Requirements for
All Other Buildings

Compliance with High OR Premium Performance 
Electric Space Heating package (R408.8.2 OR R408.3)

18 Credits from Table R408.1Compliance with High Performance Electric Water 
Heating in Conditioned OR Unconditioned Space 

package (R408.10.2 OR R408.10.3)

3 Credits form Table R408.1

Presenter Notes
Presentation Notes
READ
Note. 
That The Additional Energy Efficiency Packages in Section R408 are only require for projects following the prescriptive compliance path
And are not required when using either of the Performance compliance pathways.
The reason for this is that additional efficiency has been built directly  into the performance requirements for both TBP and ERI.
Remember the 5% better than and the 18% better than cost compliance requirements for the TBP path 
And the HERS EIR scores of 55 and 50 for ERI compliance

In addition, you should Note
That in the originally printing of the DEC, the requirements tables R405.2 and R406.2 for the performance pathways
Inadvertently include some requirements that are not actually required. 

A second version of the DEC has been put on the website and An Errata has been published 
That should be review to ensure that you are working off of the corrected code language



Energy Rating Index

Key Considerations for Construction
• Energy Code is unique from other codes

– Crosses disciplines/trades
– Focuses on overall building performance over individual components
– Changes in one area could have unintended impacts on another trade

• With a performance-based compliance approach, more important to build 
to the approved drawings
– Do not default to prescriptive tables (for both construction and inspections)
– If something needs to change, work with the energy modeler to update the 

compliance model and find a code compliant solution

Presenter Notes
Presentation Notes
READ
As I said before
Especially when using the Performance or energy modeling approaches for code compliance, it is important to realize the
Wholistic and synergistic nature of the Energy code
And  if changes are made in the field to consult with the design team which may necessitate an updated energy model.




Energy Rating Index (ERI)

Compliance Documentation
DEC R406.7 Documentation:
• A final compliance report 

based on the confirmed 
as-built conditions shall be 
submitted before the certificate 
of occupancy is issued
– Software generated report 

demonstrating that the final 
building meets the 
requirements of R406.4

Report must include:
1. Address or other identification of the building
2. Declaration of ERI Compliance option on title page 

of building plans
3. Name of individual completing the compliance 

report
4. Name and version of the compliance software tool
5. Documentation of all inputs in the software used 

for the reference design and/or the rated home
6. A certificate indicating confirmed design has an 

ERI less than or equal to required target

Presenter Notes
Presentation Notes
READ
As with Total Building Performance compliance your ERI reporting needs to clearly be marked as  Proposed for permitting or Confirmed to issue the C.O.
And include all the information that is required by the code and reviewed on this slide.







Energy Rating Index (ERI)

Compliance Reporting
• Proposed can be worst 

case orientation & 
specifications 

• Confirmed must be site 
specific and certify the 
actual specifications and 
testing results found 
during site inspections

Presenter Notes
Presentation Notes
READ
Here is an example of a Confirmed Home energy rating certificate

It is clearly labeled as Confirmed up in the header

It is highly recommended to take out or turn off the codes and program compliance box on the report
That has been  X-ed through on the right side of this certificate on this slide

This avoids any code compliance confusion as 2021 IECC compliance is not the same thing as DEC compliance





Energy Rating Index (ERI)

Compliance Software Tools

REM/Rate and Ekotrope 
can be used to create 

compliance reports that 
meet the 2022 DEC ERI 

requirements 

The IECC ERI certificate 
uses the ventilation rate 
that is amended out of 

2022 DEC

Presenter Notes
Presentation Notes
READ
Ekotrope and REMRate software are the primary software that are used in the Denver metro area and reports from either software are allowed

On the left side of the slide, you will see an example of an acceptable REMRate Home Energy Rating Certificate

On the right side of the slide, you will see an IECC ERI certificate

This certificate  is not accepted to demonstrate compliance with the Denver Energy Code

Only turn in the HERS Home Energy Rating Certificate from REMRate or Ekotrope



Considerations for
Existing Residential Buildings
DEC Chapter 5 [RE]



Existing Buildings
Residential renovations can affect the energy use of the building as a whole 
– the DEC address such renovations in order to maintain, if not improve, the 
conservation of energy by the renovated or altered building

Work Category Definition
Repair The reconstruction or renewal of any part of an existing building for the purpose of its maintenance 

or to correct damage.

Alteration Any construction, retrofit or renovation to an existing structure other than repair or addition. Also, a 
change in a building, electrical, gas mechanical, or plumbing system that involves an extension, 
addition or change to the arrangement, type, or purpose of original installation.

Addition An extension or increase in the conditioned space floor area, number of stories or height of a 
building or structure.

Change of Occupancy 
or Use

A change in the occupancy classification of a building or a change in the use of a building or portion 
of a building that involves a change in the application of the requirements of this code.

Presenter Notes
Presentation Notes
Read 
The DEC addresses additions, alterations and repairs as well as change of occupancy in existing buildings in order to maintain or improve the energy efficiency of the altered existing building
It is likely that you will have to clearly Defined your existing home project in order to determine what you are actually doing with the project from a code perspective.
 Here are the definitions from the energy code for repairs, alterations, additions, and change of occupancy  that you may need to review



Considerations for Existing Building Projects
Question Answer

Does your project scope fall into more than one 
work category (addition, alteration, repair, or 
change of occupancy)?

If yes, you must follow the requirements of each 
applicable section.

For additions: What is the increase in 
conditioned floor area as a percentage of the 
total existing above grade conditioned floor 
area?

Additions that do not exceed a 20% increase or 
300 sf, whichever is less, are not required to 
provide air barrier details, or heating and cooling 
equipment sizing calculations.

Does the project qualify as a historic building? If it meets one of the conditions in the code, the 
historic building is exempted from most 2022 
DEC provisions.
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Existing Buildings

Key Considerations for Construction
• Home renovation projects are a great opportunity to upgrade the energy 

efficiency of existing homes
– Reduce energy losses  save money and increase occupant comfort
– Adding insulation, improving air sealing and duct sealing, and switching to high-

efficacy lighting are relatively low cost yet high impact upgrades
• Consider available rebates or tax incentives to lower costs

– Visit Denvergov.org/HomeEnergy to learn more about home energy rebates and 
find other resources for existing homes

• Understand testing requirements for selected compliance path
– Is a pre-construction blower door test needed? Complete this before starting any 

demolition work
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READ
At certain times of construction, we have opportunity costs
Our greatest opportunity to affect the performance of a home is in new construction or when adding an addition to or renovating an existing home.

Addressing issues in the existing home at the same time as building an addition or renovating a kitchen is cost effective and impactful on the comfort, efficiency, and cost of operating the  home
Although not required, I always recommend getting as much information about the houses performance before starting an existing home project.  

This makes it important to understand your compliance pathway for your existing home project 
as some pathways require preconstruction testing of the home that could alter your thoughts about how to proceed with the project.

Remember that there are some pretty meaningful energy efficiency rebates and tax incentives available now that also can change the dynamic of an existing home project



Compliance is Simplified for Existing Homes
• DEC Section R408 Additional Efficiency Package Options is NOT required 

for additions, alterations or repairs following the prescriptive path
• Most 2022 DEC specific provisions apply only to new construction

– Solar-ready zone and minimum onsite renewables are not required for existing 
buildings

– Electric Vehicle (EV) charging requirements may apply if new garage or 
carport, new on-site parking space

• No electrification requirements for existing homes
– If replacing or installing new space or water heating equipment, consider 

benefits of electrifying and learn more about available programs and rebates
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New construction and work on Existing homes are handled quite differently
R408 Additional Efficiency Package Options and some other requirements are NOT required for additions, alterations or repairs following the prescriptive path

However, if the house is building a new garage, carport, or adding a new on-site parking space
The project will have to comply with the EV Charger requirements 

https://www.denvergov.org/Government/Agencies-Departments-Offices/Agencies-Departments-Offices-Directory/Climate-Action-Sustainability-Resiliency/High-Performance-Buildings-and-Homes/Electrify-Your-Home
https://www.denvergov.org/Government/Agencies-Departments-Offices/Agencies-Departments-Offices-Directory/Climate-Action-Sustainability-Resiliency/High-Performance-Buildings-and-Homes/Electrify-Your-Home


Two Types of Additions
Changes in Space Conditioning 

Unconditioned or low-energy space is 
changed to conditioned space

Examples: finishing 
an existing attic or 
basement, turning an 
unconditioned garage 
into a new bedroom

All Other Additions

The addition is comprised of all 
new, added conditioned space

Total Building Performance &
Energy Rating Index requirements are the 

same for both types of additions
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READ
There are two types of additions defined by the DEC , and you will need to determine which type of addition your project is
Addition that create changes in the space conditioning such as taking an existing unconditioned attic and converting it into a bedroom
Or is the addition just adding conditioned square footage to the house







Prescriptive Compliance for Additions

Building Envelope Assemblies
DEC Section R502
• Two options for new building envelope assemblies:

1. Prescriptive Tables
2. Total UA Alternative

» DEC R502.2: Total UA of existing building with addition and any alterations must be 
less than or equal to the Total UA of the original existing buildings

» Likely requires upgrades to existing envelope assemblies

• Must also meet provisions for specific insulation requirements, 
fenestration, and air barrier and air sealing
– Comply with DEC R402.1 through R402.4
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READ
There are two options for new building envelope assemblies when using the prescriptive compliance option for additions
You can use the prescriptive U-value and R-value tables
Or use the energy modeling approach with the Total UA alternative

Regardless of the prescriptive approach used, you will also have to meet the specific insulation requirements, fenestration, and air barrier and air sealing, as well as the vapor barrier requirements in the code





Prescriptive Compliance for Additions

Air Leakage Testing
DEC Section R502.3.1 Exceptions by addition type:

Changes in Space Conditioning 

• Pre- and post-blower door testing 
required

• The air leakage rate with addition 
and any alterations must be less 
than air leakage rate of original 
existing building

All Other Additions

• New envelope assemblies are 
exempt from air leakage testing

• Third-party inspections may be 
required if envelope assemblies 
fail to exhibit envelope tightness 
based on physical inspection
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READ
Air leakage testing for prescriptive compliance is only required for Addition that create changes in space conditioning
Like that attic that is converted into a bedroom
In this case The air leakage rate with addition and any alterations must be less than the air leakage rate of the original existing building before any construction work has started




Compliance for Additions

Total Building Performance
DEC Section R502.2
• Two options for using Total Building Performance:

– The annual energy cost of the proposed design (addition + existing buildings) 
may be 110% of the annual energy cost of the standard reference design

» Must also meet all required sections per Table R405.2
– Alternatively, the annual energy cost or energy use of the addition and the 

existing building, and any alterations that are part of the project, must be less 
than or equal to the annual energy cost of the existing building

» The addition and any alterations that are part of the project shall comply with 
Section R405 in its entirety (includes R402.4.1.2 Testing) 
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READ
There are two  compliance options for new building envelope assemblies when using the Performance compliance option for additions
First, The annual energy cost of the proposed design (addition + existing buildings) may be 110% of the annual energy cost of the standard reference design
In addition, you Must meet the Table R405.2 requirements we discussed earlier

Alternatively, you can demonstrate that the annual energy cost or energy use of the addition and the existing building, and any alterations that are part of the project, 
Is less than or equal to the annual energy cost of the existing building





Compliance for Additions

Energy Rating Index (ERI)
DEC Specific 
Amendment

DEC Section R502.2
• When using the Energy Rating Index compliance option, the ERI of the 

addition and the existing building, and any alterations that are part of the 
project, must be less than or equal to the ERI of the existing building

» The addition and any alterations that are part of the project shall comply with 
Section R406 in its entirety (includes R402.4.1.2 Testing)
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READ 
When using the Energy Rating Index compliance option for a project undertaking an addition, 

The ERI of the addition and the existing building, and any alterations that are part of the project, must be less than or equal to the ERI of the existing building

This is just Like  the Total Building performance compliance option two, that we just discussed,

In both cases This would require an energy model of the existing building prior to any work performed on it and one after the addition was constructed






Alterations
Prescriptive 
Path Only

DEC Section R503.1.1 Building Thermal Envelope
• Envelope assemblies that are part of the alteration must 

follow the Prescriptive Tables
• Comply with limited prescriptive provisions (see section)
• Exceptions:

1. Storm windows over existing windows
2. Existing ceiling, wall or floor cavities exposed during 

construction (fill with insulation)
3. Construction where existing roof, wall or floor cavity

is not exposed
4. Roof recover
5. Roofs without insulation in cavity: must insulate above 

or below sheathing if exposed
6. Surface-applied window film on existing single pane 

windows

Replacement Fenestration
• Replacement windows must meet

U-factor & SHGC requirements of
Table R402.1.3

• An area-weighted average may be used 
when multiple windows are replaced

Presenter Notes
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READ
Prescriptive Compliance for Alterations uses the Prescriptive R-value and U-value tables only for envelope assemblies that are part of the alteration.

Therefore, you will only have to Comply with limited prescriptive provisions, 
We also recommend that you review the existing home section of Chapter 5 for these types of projects






Prescriptive Compliance for Additions

Additional Provisions
DEC Section R502.3

New HVAC ducts
Meet requirements of R403
• Exception: ducts extended from existing heating 

and cooling system

New Service Hot 
Water Systems

Meet requirements of R403.5
• Includes new DEC provisions for location and 

demand response

New Lighting 
Systems

Meet requirements of R404.1
• 100% high-efficacy lighting

Presenter Notes
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READ
Remember that regardless of the compliance option
There are additional compliance provisions that apply to additions and alternations
HVAC
Hot water heating system
And lighting requirements for example




Repairs Prescriptive 
Path Only

• Repairs must follow the requirements of DEC Sections R501.3 and R504. 
– Components of a building or system must be maintained to meet the requirements 

of the code edition under which they were installed
– Work on nondamaged components necessary for the required repair or damaged 

components is considered part of the repair and does not need to meet the 
requirements for alterations

• Repairs include:
– Glass-only replacements in an existing sash and frame
– Roof repairs
– Replacement of only the bulb, ballast, or both within an existing luminaire, 

provided the installed interior lighting power is not increased

Presenter Notes
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READ
Repairs include the reconstruction or renewal of any part of an existing building for the purpose of its maintenance or to correct damage.

Components of a building or system must be maintained to meet the requirements of the code edition under which they were installed 

Which Means that they do not necessarily have to be brought up to the modern-day 2022 DEC.

Note that Work on nondamaged components necessary for the required repair is considered part of the repair and does not need to meet the requirements for alterations






Change of Occupancy or Use DEC Specific 
Amendment

DEC Section R505.1: A project with a change or occupancy or use to residential 
must meet the applicable requirements of Chapter 5 [RE] for additions, 
alterations, and repairs
• If changing from a lower energy-demand category (IBC occupancies F, H, or S), 

must meet all requirements for new construction, unless change does not 
result in increased energy demand

• Exceptions:
– Total UA Alternative: Total UA of proposed design may be up to 110% of the Total 

UA calculated using U-factors in Table R402.1.4
– Total Building Performance: The annual energy cost of the proposed design may be 

up to 110% of the standard reference design
– No exceptions for Energy Rating Index (must meet maximum ERI in R406)

Presenter Notes
Presentation Notes
READ
A project with a change of occupancy or use to a residential building must meet the applicable requirements of Chapter 5 as it will result in either an additions, alterations, or repair
If the change is from a lower energy-demand category as defined in the IBC occupancies it must meet all requirements for new construction, unless the change does not result in increased energy demand

The Exception to this is when the Total UA Alternative is used to demonstrate compliance: 
Total UA of the  proposed design may be up to 110% of the Total Maximum UA calculated 




Existing Home Support and Resources
www.denvergov.org/HomeEnergy

• Resources for:
– Rebates for existing homes
– How to electrify your home and work with 

contractors
– Income Qualified Rebates

www.denvergov.org/CAREContractorResources

• Resources for:
– Instructions for Installers Applying for Rebates

Presenter Notes
Presentation Notes
READ 
Denver has resources for existing homes. 

For resources such as rebates for homeowners and guides for designers,
Please visit the websites listed on this page 

This slide also has website information for contractors on how to work with the office of climate action, sustainability and resiliency, on rebate programs for existing homes



http://www.denvergov.org/HomeEnergy
http://www.denvergov.org/CAREContractorResources


How is electrification in existing 
buildings going for you?
CASR’s existing building electrification team would love to hear 
stories and feedback from contractors and building 
professionals about how heat pump installation is going for you!

If you’d like to share your experience with CASR email 
electrification@denvergov.org 

Presenter Notes
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READ
The office of climate action, sustainability and resiliency, or CASR
Is also really interested in any stories about electrification in Existing homes
If you have a story to share pleaser reach out to the CASR team at the email on this slide



mailto:electrification@denvergov.org


Key Takeaways
Energy is interdisciplinary and holistic. The DEC touches many components 
and trades that must be coordinated for successful compliance.

Know your compliance path and the unique considerations
• Changes may require energy modeling updates and modified drawings
• Understand final documentation and reporting requirements

Home renovation projects are a great opportunity to upgrade the energy 
efficiency of existing homes
• Renovated elements must comply with the code and meet all provisions required 

under the selected pathway

Presenter Notes
Presentation Notes
READ
To Conclude here are some Key takeaways

Energy is interdisciplinary, holistic, and synergistic discipline . The DEC touches many components and assemblies and Builders, Architects, and trade partners must be coordinated and trained for successful compliance.

Know your compliance path and the unique considerations and construction flexibility built into it
Changes in the field may require additional energy modeling or updated and modified drawings
Understand the compliance documentation and reporting requirements needed for permitting and to obtain the C.O.

Lastly, existing home renovation projects are a great opportunity to upgrade the overall energy efficiency of the homes
Understand your compliance path 
And be sure that the project complies with the code and meets all provisions required under the selected pathway






Questions?
• Please use the Q&A feature to submit your questions

• Responses to all questions not addressed today will be sent out by email 
to registered participants

• Additional questions may be sent to: energy.review@denvergov.org 

mailto:energy.reviews@denvergov.org


Thank you!
For more information, visit:
Denvergov.org/EnergyCode
Denvergov.org/BuildingCode

Contact us:
Questions about code: energy.review@denvergov.org
Questions about programs & resources: sustainability@denvergov.org 
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