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Former energy rater (certified in 1994), Rater trainer, QA D
software provider, HERS Provider

Working on energy codes since 2003

Committees, 2009 IECC, 2021 IECC, 2024 |[ECC
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SWEEP

The Southwest Energy Efficiency Project
(SWEEP) promotes greater energy
efficiency, clean transportation, and
beneficial electrification through Arizona,
Colorado, Nevada, New Mexico, Utah, and
Wyoming economies.

We work with other REEOs across the
country to advance efficiency.




IECC Updates

« Adoption occurs at the state
and local government level

 Cost and efficiency
questions arise with each
new code

« Amendments occur
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Upcoming Release of the 2024 International Energy
Conservation Code and International Residential Code with

Energy Conservation Provisions

The 2024 IECC and 2024 IRC with energy conservation provisions will be available by the

end of August, 2024, in both digital and print formats.

AUGUST 1ST, 2024 QUICK HITS
by International Code Council Q

M he 2024 International Energy Conservation Code® (IECC®) and 2024 International Residential Code®
(IRC®) with energy conservation provisions will be available by the end of August 2024, in both digital and
print formats.

This highly anticipated release marks the culmination of three years and countless hours of dedicated work
by volunteers, including consensus members, subcommittee members and other interested parties.

These resources are essential for architects, builders, engineers and code officials who want to stay at the
forefront of industry standards and best practices. Be sure to pre-order your copies of the 2024 IRC and 2024
IECC to stay informed and compliant with the latest advancements in energy conservation and residential
construction.

Additionally, the International Code Council Board of Directors has developed a draft scope and intent for the
2027 IECC based on feedback from the 2024 IECC appeals process. Accompanying this draft is a
commentary provided by the Board of Directors on the revisions made to the scope and intent. The draft
scope and commentary can be found at this link.
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Check out upcoming BSJ topics and
send us articles for consideration:

Or send by email

Want to advertise in the BSJ?
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Announcements

Good Afternoon Southern Nevada Government and Industry Associates,

We are excited to announce that our Southern Nevada Building Officials organiz
(SNBO) and the Southern Nevada Chapter of the International Code Council (SN
be continuing the local 2024 I-Code amendment process.
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This "Call for Committee” is for both the International Energy Conservation Ce
(IECC) and the International Residential Code (IRC). The next meeting will be «

g Evts
2024 Northern Nevada S 18th and hosted by the Clark County Building Department.

[ L er—
Code Amendments ) _
Meeting Details:

Date: Tuesday, June 18

0 AM - 11:00 AM

Location: Presentation Room at the Clark County Building Department
Address: 4701 W. Russell Road, Las Vegas, NV 89118

Mission
Statement

Overview of the Code Amendment Process:

 When adoption is at loca
governments

Plsse et the 2y fox e 2434 e P

During the meeting, we will also be selecting a Chair, Vice Chair, and Secretary tc
the committee for each of the following committees:
IECC and IRC

Code Committee Sign-Up Form:

1 Do Uhapication desdine has pased Mo further 0sih

“3, CITY OF

TU cso N Government Residents Business Departments Services

Search for a keyword or a page

 Cost and efficiency
questions arise with eac
new code

Home / D
Joint Code Committee

/ Planning & D Services / Public Meetings, Boards, Committees & Commissions / Tucson-Pima County

Tucson-Pima County Joint Code Committee

‘The Tucson-Pima County Joint Code Committee (TPCICC) is a consolidation of the Building, Electrical, Plumbing and Mechanical Code
Committees. TPCICC reviews and makes regarding to: Building Code, Residential Code, Existing Building Code,
B iiiansansacade. Mechanical Code, Plumbing Code, Swimming Pool & Spa Code, and any code that may be adopted by
@ City of Phoenix he purview of the Committee by separate ordinance. The Committee shall also serve as a standing

PHX Newsroom

City ot Phosnix > Planning and Development > Codes, Ordinances & Standarcts g r e

mmittee voted to maintain future meetings in-person through 2024.
Location: 201 N Stone Ave, Tucson, AZ 85701 - 3rd Floor Conference Room

« Amendments occur

Future Meeting Dates:
P N December 10, 2024
2024 Building Code Analysis & Amendment Proposals January 14, 2025

. {PDD} is currently revewing the 2024 odes, the 2024 Uriform Plumbing Code and the 2073 Nationl Flectrcal Code for possble adoption n 2025 PDD s 1t 1 February 11, 2025
‘Sewage Disposal Code, International Proparty ode, Urban Interface Code, or the International Zoning Code. Staff il codes b
We would also like to provide the opportunity for the public to submit code amendments proposals for review. If you above,

amendment to any of *30m for public viewing. Please attend in person to participate. Remote viewers can observe the meeting but

« Applicable code and code section 1 can join the live stream using a computer, tablet, or smartphone.
» Submitted by

» Justification relevant to Phoenix
= Cost impact
Vihen proposing code amendments please consider the definitions in the codes, the formatting, and \ology that code.If a cod is it should be recreated with additic
s desired, the entire ction should il public als will be reviewed by staff i presented ¥ meetings, in
204

Hfyou have questions, please contact Krista Cambern at kristacambemi@phosnix.gow or 602-534-8520,

i Fire Cade, p ity ire Department - Fire Code



Base Energy Code

24 |ECC

Q b L e * Who typically wants adoption
of the base energy code?
« REEOs, Sustainability Dept,
NGOs, industry, DOE

* How can a local building
official assess the cost and
energy impacts of the new

code?
o




How does a building official understand the
impact of one component change? ...

Eotrope ID: vdGoJszd

HERS® Index Score: Annual Savings Home:

Your home's HERS scare i a relaive
the more energy efficient the hame. To ’ Builder:
learn mare, vist v hersinder com “flative £ an averaga U home
Your Home's Estimated Energy Use: This home meets or exceeds the
Use (Mt Annual Cost a of the fallowing:
Heating 182 5203

20185outhem Nevada Energy Code:
[

Home Energy Rating Cer Rating Date: ILDTank
Projected Report Registry ID:
Based on Plans Ekotrope ID: VdGgJozd

* Examples: TR G5

e
ation Code.

the more energy efficient the home. To Builder:
learn more, visit www.hersindex.com “Relative to an average Us. home

home meets or exceeds the

Your Home's Estimated Energy Use:
criteria of the following:

Use [MBtu] Annual Cost

Heating 160 5198 2018 Southern Nevada Energy Code

Cooling 112 $439 2018 Northern Nevada Energy Code —
Hot Water 134 $154 2018 International Energy Conservation Code

e Home Energy Rating Certificate Rating Date: BUILDTank
. Projected Report Registry ID:
Based on Flans Ekotrope ID: VdGoJozd
HERS® Index Score Annual Savings :

58 it $1,747

learn mare, visit www hersindex.com *Ralative to an average US. home

Your Home's Estimated Enerav Use: This home meets or exceeds the

criteria of the following:
2018 Southern Nevada Energy Cade

Home Energy Rating Certificate Rating Date: 2018 Northern Nevada Energy Code

1 2015 International Energy Conservation Code.
Projected Report Registry ID:
¢ n S u a I O n Based on Plans Ekotrope ID: VdGgJozd
HERS® Index Score:

Annual Savings

Your home’s HERS score is a relative
performance score. The lower the number, 1 7 5 7 ANV EnargyBarer: Ry e
the more energy efficient the home. To Y 4 Builder: W 0124083

s

Rating Completed by:

learn more, visit www.hersindex.com *Relative to an average U.S. home

This home meets or exceeds the

Your Home's Estimated Energy Use: iis hy e
criteria of the following:

Use [MBtu] Annual Cost
° Heating 16.0 5198 2018 Southern Nevada Energy Code
Cooling 11.2 5439 2018 Northern Nevada Energy Code
. HotWater 134 5154 2018 International Energy Conservation Code
Lights/Appliances 211 748
Service Charges 50
Generation (e.g. Solar) 0.0 so
Total: 61.6 $1,540 Ekotrope RATER -Version:4.0.2. 3043
e is vailabie from the Approvesd fating Prider.
HERS' Index Home Feature Summary: Rating Completed by; s repart does not constitute any warmanty o guarantee.
or e HomeType:  Single family derached
- e omeryoe:  Siglefamly deache Energy ters oty Schvaz
= s
g = Communty: WA RESNET ID: 9124083
o = Condrioned Floor Area: 2376 7t Rating Company; BuildTank, Inc
=y Number of Bedrooms: 3 robby@btankinc
Reference [T 0 Primary Heating System:  Furnace - Natural Gas - 80 AFUE 303-927-0025
Home =100
[ ] py Primary Cooling System:  Air Conditioner - Electric » 13 SEER Rating Provider: Energylogic
- primary Viater Heaing; | Residentlal Water Heater  Natural Gas- 059 Eneroy o Box N, Berthoud, COB0513
ol Factor (970)556-0839
@ House Tightness: 3 ACHS0
il Ventilation: 60 CFM. 21 Wates (Defauilt)
. DuctLeakage to Outside: 4 CFM @ 25Pa (0.17 /100 ) el
N Above Grade Walls:  R-20 QMMW,
— o Ceiling: ~ Attic, R-49 iy
nerey in " sHe = -
Horie o Window Type:  U-Value: 03, SHGC: 025 Robby Schwarz, Certified Energy Rater
. ] FoundationWalls:  N/A Digitally signed: 12/2/22 at 221 PM

Framed Floor:  N/A

Ekotrope RATER - Version4.02 3043

I; ekotrope The Energy Rating Disclosure for this home s available from the Approved Rating Provider

This report does not constitute any warranty or guarantee.




What's available
near-term?

 Local code adoption timeline
is much shorter than nationa
code development

* DOE Labs

» Other organizations

Ekotrope

REM/Rate

E n e rgyG a u g e —————— — Cost Effectiveness of the

Residential Provisions of
Energy Use Costs and Savings the 2021 IECC

Modeled energy costs are shown in Table 8, and savings in Table 10, both as weighted averages. Complete
energy use data for all homes modeled is in Appendix E.

Table 9 Annual Energy Use Cost for Reference House, weighted averages

National Cz2 CZ3 CZ4 CZ5 CZé Ccz7
Average Phoenix | Memphis | Baltimore | Chicago | Helena | Duluth
$1934

2018 baseline, all houses $2129 $2224 | $2028 $2279 | $2367 | $2,599

slab houses only $2,074 $2224 | $2025 $1807 $2156 | $2,222 | $2735

vented houses only $1960 $1827
2021 without additional $2015  $2063 | $1890 | $1798 | $2157  $2289 | $2514
efficiency package options
2021 with HVAC option $1881 $2.045  $1769 $1680 | $1959 | $2093 | $2.266
2021 with Water Heater option $1922 $2029 | $1742 $1761 | $2106 | $2261 $2505

Janusry 2022

2021 with Ventilation option $1,993 $2144 | $1878 $1778 $2104 | $2231 | $2495
LTI $1852  $2047 | $1790 | $1586 | $1890 | $1985 | $2419

2021 with Duct option, vented
crawlspace house

$1845 $1644



What house is
used

« House configuration, what
should be used?

* DOE developed a
methodology for evaluating
residential energy code
changes

Figure 1 Simulation Model of Standard Reference Hot

Methodology for

Evaluating Cost-
Effectiveness of
Residential Energy
Code Changes




Determination

US. Department of .
ENZRGY | renenictrersy

Building Technologies Office

 Follows the methodology

December 20, 2024

eleased after each IECC
and 90.1 std) are released

DOE Issues Updated Model Energy Code
Determination for Residential Buildings

The U.S. Department of Energy (DOE) has issued a determination that the updated
model energy code for residential buildings, the 2024 International Energy
Conservation Code (IECC), will increase energy efficiency in residential buildings.
DOE technical analysis, performed by Pacific Northwest National Laboratory (PNNL),
estimates that buildings meeting the 2024 IECC would result in national site energy
savings of 7.80%, source energy savings of 6.80%, and energy cost savings of
6.60%. This action represents DOE's determination for the 2024 |IECC as directed
under the Energy Conservation and Production Act (ECPA), as amended. (42 USC
6833)

 Only from a national and
climate region perspective

Supporting technical analysis, as well as previous model energy code
determinations, are available at: www.energycodes.gov/determinations.

10



Building Energy Codes Program

To support building energy code development, adoption, and
Implementation processes to achieve the maximum practicable, cost-

Mission effective improvements in energy efficiency while providing safe, healthy
buildings for occupants.

The Building Energy Codes Program is statutorily directed to:
« Participate in industry processes to develop model building
energy codes

Directive * Issue determinations as to whether updated codes result in
energy savings

 Promulgate standards for federal buildings

 Provide technical assistance to states to implement their
energy codes (\ I




Participate in industry processes
« Code/Standard development committees
« State code adoption maps
« Develop analysis methodologies
« Technical analysis of energy codes and code changes

Issue determinations

« DOE is required by the Energy Conservation and Production
Act (ECPA) to review published editions of the national
model energy codes and issue a determination as to
whether the updated edition will improve energy efficiency in
residential and commercial buildings.

Supporting implementation and compliance with
technical analysis and software tools

 REScheck/COMcheck, Home Energy Score, Asset Score,
Total System Performance Review (TSPR)

Code Efficiency Category
M =2021 1ECC

[ zo1z 1ECC

[ zo1s 1ECC

@ 2009 IECC

W <2009 IECC

[J No statewide code

EEEEEEEEEEEE

— Estimated Improvement in Residential & Commercial Energy Codes
EN ERGY (1975 - 2024) Pacific Northwest
20

| 14.0%

0000000000000000000000000000000000000000000000000000



Residential Analysis Examples

National Level

* National Model Code Determinations & Cost-Effectiveness

« Historical Model Code Improvement

« Code Change Proposals

* Technical Briefs and Code Modules

State Level

- State Code Adoption Status — comparison to other model codes

Office of Energy Efficiency
& Renewable Energy

EN=RGY |

Pacific
Northwest

Energy Savings
Analysis: 2024
IECC for
Residential
Buildings

December 2024

 Energy Impact & Cost-effectiveness

« Custom Impacts Assessment of Amended Codes
« Assessing Resilience Impacts of Energy Codes

- Field Studies - evaluation of code compliance

Local Level
» Establishing code targets and helping to achieve goals
« Evaluation of Energy Credits or other specific amendments

Cost-Effectiveness of the
2021 IECC for Residential
Buildings in Arizona

July 2021

YulLong Xie
Zachary T Taylor

artment of
Sremiizn

222222222

DDDDDDDDD


https://www.energycodes.gov/determinations
https://www.energycodes.gov/sites/default/files/2025-01/2024_IECC_CostEffectiveness_Residential_Final.pdf
https://www.energycodes.gov/infographics
https://www.energycodes.gov/stretch-codes
https://www.energycodes.gov/state-portal
https://www.energycodes.gov/national-and-state-analysis
https://www.energycodes.gov/sites/default/files/2023-07/Efficiency_for_Building_Resilience_PNNL-32727_Rev1.pdf
https://www.energycodes.gov/residential-energy-code-field-studies

Methodology for Evaluating Residential Energy
Code Updates

Pacific

BECP has an established methodology for evaluating
the energy and economic performance of residential
energy COdeS Methodology for

. . . Evaluating Commercial
« Estimating energy savings of code changes Energy Code Updates
« Estimating the cost-effectiveness of code changes
» Aggregation of energy and economic results -

- At State, Climate Zone, County, City-level and Variable Type Rortwest
« Estimating broader benefits and impacts of code changes ENERGY |3

« State code adoption analysis
Methodology for

Evaluating Residential

» Cost-effectiveness of readiness code provisions Energy Code Updates

December 2024

Wictor Salcido
Yulong Xie
Michael Tillou
‘rushali Mendon

ENERGY | rzrmsmisimmnies




Residential Prototypes

Single Family Prototype Multifamily Prototype




Residential Prototypes

Prototype Operation

« Can be built equivalent to any prescriptive energy code
edition level

« Code amendments are set in infrastructure parameter
scripts

« Can adjust size and number of floors if necessary
» Uses EnergyPlus airflow network for air and duct leakage

» Scheduling and unregulated settings based on Building
America modeling guidelines

» Energy credits (Additional Efficiency) are selected based on
common construction-practices and costs




Residential Prototypes - Specifications

Single Family Multifamily

Whole Building - 23,400 sq ft

Floor Area 2,376 sq ft Dwelling Unit - 1,200 sq ft
Whole Building - 120 ft by 65 ft
Dimensions 29.8 ft by 39.8 ft Dwelling Unit - 40 ft by 30 ft
Whole Building - 1.85

Aspect Ratio 1.33 Dwelling Unit - 1.33
Number of Units 1 18 ( 6 per floor)
Number of Floors 2 3
Number of Bedrooms 3 2 per dwelling unit

Window Area

15% Window to Floor Ratio (WFR)

23% Window to Wall Ratio (WWR)

Zoning

3 zones - attic, living, foundation

breezeway in the center. Each dwelling unit is
modeled as a separate zone. The other thermal
zones are: attic, breezeway and foundation

Floor to Ceiling Height

8.5 ft

8.5 ft

Roof Construction

Low slope gable roof with asphalt shingles

Low slope gable roof with asphalt shingles

Ceiling Insulation

IECC edition requirements

IECC edition requirements

Wall Construction

Wood frame assembly (2 x 4 or 2 X 6)

Wood frame assembly (2 x 4 or 2 X 6)

Wall Insulation R-value/U-factor

IECC edition requirements

IECC edition requirements

https://www.energycodes.qov/sites/default/files/2025-01/2024 IECC CostEffectiveness Residential Final.pdf



https://www.energycodes.gov/sites/default/files/2025-01/2024_IECC_CostEffectiveness_Residential_Final.pdf

Residential Prototypes - Specifications

Single Family

Multifamily

Fenestration Dimensions

Based on window fraction, location, floor area
and aspect ratio

Based on window fraction, location, floor area
and aspect ratio

Fenestration U-factor/SHGC

IECC edition requirements

IECC edition requirements

Fenestration Operable Area 100% 200%
Slab, Crawl, Unheated Basement, Heated Slab, Crawl, Unheated Basement, Heated
Foundation Types Basement Basement

Foundation Insulation Levels

IECC edition requirements

IECC edition requirements

Infiltration ACH50

Based on climate zone and IECC edition
requirements

Based on climate zone and IECC edition
requirements

Heating System Types

Gas Furnace, Electric Furnace, Oil Furnace, Heat
Pump

Gas Furnace, Electric Furnace, Oil Furnace, Heat
Pump

Cooling System Types

Central DX AC/Heat Pump

Central DX AC/Heat Pump

HVAC efficiency

Federal Minimum Standards

Federal Minimum Standards

HVAC control

75°F Cooling/72°F Heating - No Setback

75°F Cooling/72°F Heating - No Setback

HVAC capacity Autosized Autosized
Ventilation Exhaust Fan at 60 CFM continuous Exhaust Fan at 45 CFM continuous
DHW Type Storage Storage

DHW Fuel Type

Same fuel as heating system

Same fuel as heating system

DHW Efficiency

Federal Minimum Standards

Federal Minimum Standards

DHW Tank Volume

Electric - 40 gallon / Fuel - 52 gallon

Electric - 40 gallon / Fuel - 52 gallon

DHW Temperature Setpoint 120F 120F
0.68 W/sq ft adjusted by percent of high efficacy | 0.82 W/sq ft adjusted by percent of high efficacy
Lighting Power Density lighting lighting

Internal Gains

17,900 + 23.8 x CFA + 4104 x Nbr (Btu/day)

17,900 + 23.8 x CFA + 4104 x Nbr (Btu/day)

Operational Schedules

Based on Building America guidelines

Based on Building America guidelines




Climate Zones and Representative Cities

Climate Zone Climate Zone Name Representative City
Mam-)-‘t— Dry (8) e Moist (&) > 1A* Very Hot Humid Honolulu, HI (tropical)
] 1A Very Hot Humid Miam, FL
= 2 2A Hot Humid Tampa, FL
Blie 2B Hot Dry Tucson, AZ
s BN, : ; 3A Warm Humid Atlanta, GA
NG | [ _ 3A, WH  Warm Humid Montgomery, AL
I =m T o 3B Warm Dry El Paso, TX
N T e R G f 3C Warm Marine San Diego, CA
NG T T ' 4A _ Mixed Humid New York, NY
Wy g 4B Mixed Dry Albuquerque, NM
L, e b il v 4C Mixed Marine Seattle, WA
' : 5A Cool Humid Buffalo, NY
5B Cool Dry Denver, CO
5C Cool Marine Port Angeles, WA
- s 6A Cold Humid Rochester, MN
ey e e 6B Cold Dry Great Falls, MT
:mmm :Mu. 7 Very Cold International Falls, MN
E gg E ”N,,.du 8 Subarctic/Arctic Fairbanks, AK
IECC 2024 / ASHRAE Standard *For tropical climate region determination

169-2013




Residential Prototype Building Models - IECC

Zone/Regime Complete Set 2018 IECC 2021-IECC 2024-IECC
ia resstd CzZ1A.zip resstd CZ1A IECC 2018.zip resstd CzZ1A IECC 2021.zip resstd CZ1A IECC 2024.zip
2A resstd CZ2A.zip resstd CZ2A IECC 2018.zip resstd CzZ2A IECC 2021.zip resstd CZ2A IECC 2024.zip
2B resstd Cz2B.zip resstd Cz2B IECC 2018.zip resstd Cz2B IECC 2021.zip resstd Cz2B IECC 2024.zip
3a resstd CZ3A.zip resstd CZ3A IECC 2018.zip resstd CzZ3A IECC 2021.zip resstd CZ3A IECC 2024.zip
3B resstd Cz3B.zip resstd CzZ3B IECC 2018.zip resstd Cz3B IECC 2021.zip resstd CzZ3B IECC 2024.zip
3C resstd Cz3C.zip resstd CzZ3C _IECC 2018.zip resstd Cz3C IECC 2021.zip resstd CzZ3C _IECC 2024.zip
4A resstd CZ4A.zip resstd CZ4A IECC 2018.zip resstd Cz4A IECC 2021.zip resstd CZ4A IECC 2024.zip
4B resstd Cz4B.zip resstd Cz4B IECC 2018.zip resstd Cz4B IECC 2021.zip resstd Cz4B IECC 2024.zip
4c resstd Cz4C.zip resstd Cz4C IECC 2018.zip resstd Cz4C IECC 2021.zip resstd Cz4C IECC 2024.zip
5A resstd CZ5A.zip resstd CzZ5A IECC 2018.zip resstd CzZ5A IECC 2021.zip resstd CZ5A IECC 2024.zip
5B resstd CzZ5B.zip resstd Cz5B IECC 2018.zip resstd Cz5B IECC 2021.zip resstd Cz5B IECC 2024.zip
5C resstd Cz5C.zip resstd Cz5C IECC 2018.zip resstd Cz5C IECC 2021.zip resstd Cz5C IECC 2024.zip
6A resstd CZ6A.zip resstd CZ6A IECC 2018.zip resstd CzZ6A IECC 2021.zip resstd CzZ6A IECC 2024.zip
6B resstd CZ6B.zip resstd Cz6B IECC 2018.zip resstd Cz6B IECC 2021.zip resstd Cz6B IECC 2024.zip
7 resstd Cz7.zip resstd Cz7 IECC 2018.zip resstd Cz7 IECC 2021.zip resstd CzZ7 IECC 2024.zip
8 resstd Cz8.zip resstd Cz8 IECC 2018.zip resstd CzZ8 IECC 2021.zip resstd Cz8 IECC 2024.zip

https://www.energycodes.gov/prototype-building-models
https://www.energycodes.gov/sites/default/files/2024-12/2024 |IECC Determination TSD.pdf



https://www.energycodes.gov/sites/default/files/2021-07/2021_IECC_Final_Determination_AnalysisTSD.pdf
https://www.energycodes.gov/sites/default/files/2024-12/2024_IECC_Determination_TSD.pdf

Large Scale Building Energy Simulation

2 building types: single-family (sf) & multi-family (mf)

4 foundation types: heated basement, unheated
basement, slab on grade, vented crawlspace

4 heating Systems: gas, oil, electric furnace all with
split central air conditioner, and heat pump

Weather locations: 19 (sf) & 18 (mf) represent all U.S.
climate zones, moisture regime, humidity and tropical
designation defined by the IECC. 129 weather locations
for state analyses.

Weights: Assign new building construction weighting
factor to each building type in each representative
climate location for each Climate Zone

Simulations: 4,128 simulations for national analysis
and 32,224 simulations for state analyses

=)

Calculate the national weighted energy
use intensity, energy costs, and savings
by climate zone

Energyrlus




Residential Codes 3-Year Cycle of Analysis

Building Modeling
Enhancements

Prototype
Residential

IECC Progress
Indicator

Year 1

IECC Code
Development

IECC _
Publication




Residential Codes 3-Year Cycle of Analysis

Prototype
Residential

Building Modeling

Enhancements

v

IECC Code
Development

IECC Progress
Indicator

IECC
Publication

Year 1

State Level
IECC Energy
Analysis

Final
Determination

Preliminary
Determination

National Level

IECC Energy
Analysis

Year 2

Residential
Energy Code
Adoption Map

Post Prototype
Models to
Energy Codes
Website

National Level
Cost-
Effectiveness
Analysis

REScheck with
IECC

Update IECC
Residential
Progress
Chart

Cost Data
Collection




Residential Codes 3-Year Cycle of Analysis

Prototype
Residential

Enhancements

Building Modeling

v

IECC Code
Development

IECC Progress
Indicator

IECC
Publication

Year 1

State Level
IECC Energy
Analysis

Final
Determination

Preliminary
Determination

National Level

IECC Energy
Analysis

Year 2

Residential
Energy Code
Adoption Map

Post Prototype
Models to
Energy Codes
Website

National Level
Cost-
Effectiveness
Analysis

REScheck with
IECC

State Level

Update IECC
Residential
Progress
Chart

Cost Data
Collection

Cost-
Effectiveness
Analysis

State Level
Residential
Code Cost
Savings
Calculator

Continuous
Maintenance of
RESEIE]
Building
Prototypes

Year 3




Residential Infrastructure

. . Notwest  Residential Codes 3-Year Cycle of Analysis
Residential Infrastructure =
« Combines json files, parameter files and template files through GPARM £
to quickly generate the EnergyPlus input files |
« Simulate 2006 IECC — 2024 IECC editions for all analyses on PNNL ==
High Performance Computing (HPC) =

« Each simulation file represents an individual building type, foundation
type, system type, climate zone and moisture regime and code edition.

« Amended energy codes are analyzed as an additional set of
simulations

» Must specify the baseline code and proposed/adopted code

 Infrastructure can compare an amended energy code to any
unamended code edition

 Infrastructure post processing will aggregate all energy results to any
system variable.

« Automatically provides life cycle cost calculations and cashflow
analyses




Residential Infrastructure

auxiliarydata/general

res.read.json.tmpl

auxiliarydata/energycredit

res.code.require.tmpl‘

sub_default‘
sub_common .

res.geo.sf.tmpl
res.geo.mftmpl

res.eplustmpl

res.mat.consol.tmpl sub_mat_consol

s.mat.main.tmpl
res.appliances.tmpl

res.hvac.afn.tmpl

res.hvac.main.tmpl .

res Water MainT values.json

res Wsf values.json

res duct mapping.json

res duct"valuesjson
res_enveélope mapping.json
res_envelope values.json

res ext Itg mapping.json

res extTItg values.json

res hrv™m mg.ﬁon
reshrv—values.|so o
res"hvact SetGroup mapping.json
res_hvac_StateGroap_mapping.json
res hvac-values.json
resTint It mapping.json
res_int"Itg"values.json

res ec afue mapping.json
res ec afue valuesjson
res ec_applfance mapping.json
rescec_compactHW mapping.json
resec_duct len mapping.json
res_ec_duct’len”values.json
res_ec_duct’loc mapping.json
res_ec_duct’loc values.json
res_ec_enveélop& mapping.json
res ec_envelope~values.json
res_ec_hpwh mapping.json
code-func-gen.tmpl res ec’ lehWalues.json

res.default.var common. s_ec_hiv_nmapping.json

res.default var-appliance s_ec_hnvvaluesjson
res.default.va ig ting.t S ec’se€TZ_mapping json

res.default varhvac.tmpio) es_ec_seer2_values json
res.default.var_dhw.tmpl
res.subroutine.tmpl
res.ems.sizing.tmpl

res.schedule design.tmpl
res.schedule.annual.tmpl

res.geo.sf_common_obj.t
res.geo.mf_common_obj:

;es.mat.materials.tmpl
es.mat blown consol.tn}pl
pés.mat batt consol.t ?
res.mat"batt"consol ex
resmat batt consol"walt tipl
resmat foam.tmpl =
res.mat"sheath consol.tmpl
res.mattmu block.tmpl
resmat.icftiipl

res.appliance.data.tmpl

res.schedule.hvac.afn. res.mat.mant_ceil.tmpl
res.curves.hvac.afn.tmpl &J resmat.manf_floortmpl

res.schedule hvac.main.tmpl
res.curves. hvac.main.tmpl

ag wall.tmpl
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Residential Infrastructure - Post Processing

Generates energy, energy costs and emissions

Results are aggregated to the building type, foundation type,
system type, state, climate zone, moisture regime and energy
code edition.

Analyses compare the baseline energy code to the
adopted/proposed energy code as well as all code editions.

Shows benefits/weaknesses of any code changes

Can view what affects are at national, state, local, climate zone
or building parameter level

Calculate Life Cycle Cost and Simple Payback of code
changes

» Construction Costs

« Utility Rates

» Location multipliers

« Economic Parameters

« Cashflow analysis

Faciﬂc

Northwest

HATIINAL LABDRATORY

PHHL-31587

Cost-Effectiveness of the
2021 IECC for Residential
Buildings in Colorado

July 2021

Victor R Salcido
Yan Chen
YulLong Xie
Zachary T Taylor

ENERGY |mmmmussmmsres




Residentlal Infrastructure — Process

a8 Residential Prototypes N
« Templates
« JSON files
« Scripts

 GPARM creates EnergyPlus
files based on analysis type

« SLURM to run simulations

N Simulations

/ Processing

« Aggregated simulation
results

« Utility rates

« Construction costs

« Economic parameters
« Carbon emissions

« Societal impact data

- /

» Aggregated energy files
» Aggregated cashflow files

» Aggregated construction
cost files

» Aggregated by state,
climate zone, building,
system and foundation type



Cost-Effectiveness of the 2021 IECC for
Residential Buildings in Arizona

Consumer Impact
Compared to the 2015 |IECC
Metric with amendments

Life-cycle cost savings of the 2021 IECC $8,043

Net annual consumer cash flow in year 1 of the 2021 IECC? $250

Annual (first year) energy cost savings of the 2021 IECC ($)? $433

Annual (first year) energy cost savings of the 2021 IECC (%)* 18.1%
Statewide Impact — Jobs Created

Statewide Impact First Year 30 Years Cumulative

Jobs Created -- Reduction in Utility Bills 376 10,680
Jobs Created -- Construction Related Activities 1.088 30,920

https://www.energycodes.gov/sites/default/files/2021-07/ArizonaResidential CostEffectiveness 2021 0.pdf



https://www.energycodes.gov/sites/default/files/2021-07/ArizonaResidentialCostEffectiveness_2021_0.pdf

Summary

Closing

Methodology for Evaluating Residential Energy Code
Updates provides a consistent approach to energy, cost
and societal impact of energy code changes

Lots of use-cases at the national, state and local levels
related to adoption and compliance

Ability to demonstrate energy, economic, and other impacts
of energy codes (e.q., jobs, resilience, comfort)

Analysis capabilities are being expanded to account for
new measures and customized codes

States and localities rely on these technical analyses

Support-improvement and adoption of model energy codes
across the country

1= Office of Energy Effici
ENm & HemwnhlerEgnyurgy ey

Energy Savings
Analysis: 2024
IECC for
Residential
Buildings

December 2024

_—

Pacific
Northwest

Colorado Cost-
Effectiveness Analysis of
2024 IECC Residential
Provisions

With Additional Analysis of Appendix
RC and Colorado’s Electric Ready
and Solar Ready Code

November 2024
R. Salcido

H. Nagda
P. Zimin




Thank you
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