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ACCOMPLISH YOUR GOALS
USING ONLY THE ENERGY (AND
OTHER INPUTS) YOU NEED
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/ Principles:

1.

REMEMBER THAT WHEN DESIGNING & BUILDING
(RETROFITTING MAKES THINGS MORE COMPLICATED!)
4

Be built with local, low-energy materials and methods, and designed no
bigger than needed, and follow the codes.

Have an envelope capable of isolating or buffering it from heat, cold and
humidity, consistent with the climate zone.

Face south with sufficient glazing to passively collect solar gain in the
heating season, and have appropriate shading of south and west glass
during the cooling season.

Have sufficient mass to store solar gain and to act as a thermal flywheel,
radiating warmth in the heating season and absorbing it in the cooling
season.

Work with the land, use landscaping, and be open to and induce natural
ventilation when cooling is needed.

Be adaptable over time, with materials and components recycled or
reused at the end of their useful lives.

Employ the first six principles preferably in urban settings and in ways that
are site-specific, context-sensitive and that do not conflict with common
sense or prevent other buildings from employing them.




ENERGY COMES FROM “HARNESSING” THE POWER OF NATURE
5 i




Last 9 Years Warmest on Record

Global Temperature Anomaly (°C compared to the 1951-1980 average)
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BUILDINGS ARE PART OF
THEPROBLEM AND
PART OF THE SOLUTION

PROJECT
DRAWDOWN

« SOLUTION
Abandoned Farmland Restoration
Alternative Cement
Alternative Refrigerants
Bamboo Production
Bicycle Infrastructure
Biochar Production
Biogas for Cooking
Biomass Power
Bioplastics
Building Automation Systems
Building Retrofitting

Carpooling

4 SECTOR(S)
Land Sinks
Industry
Industry / Buildings
Land Sinks
Transportation
Engineered Sinks
Buildings
Electricity
Industry
Electricity / Buildings
Electricity / Buildings

Transportation

https://drawdown.org/solutions/table-of

-solutions Project Drawdown
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ONE WEDGE AT A TIME

Each strategy listed below would,
by 2057, reduce annual carbon
emissions by a billion metric tons.

EFFICIENCY AND CONSERVATION

Impeove fuel economy of the two
billion cars expected on the road
by 2057 to 60 mpg from 30 mpg.

Reduce miles traveled annually
per car from 10,000 to 5,000

Increass efficiency in heating,
cooling, lighting, and appliances
by 25 percent

Improve coal-fired power plant
efficiency 1o 60 perce from 40
percent.

)

CARBON CAPTURE AND STORAGE

Introduce systems to capture CO;
and store 1 underground at 800
large coal-fired plants or 1,600
natural-gas-fired plants.

Use caplure systems st coal-
derived hydrogen plants produc-
ing fuel for a billion cars.

Use capture systems in coal-
dernved synthetic fuel plans pro-
ducing 30 million barrels a day.

a
LOW-CARBON FUELS

Replace 1,400 large coal fired power
plants with natural-gas-fired plants

Displace coal by ncreasing produc
non of nuclear power to three times
today’s capacity.

#

RENEWABLES AND BIOSTORAGE

Increase wind-generated power to
7% ames currant capacity.

Increase solar power 1o 700 times
Curren capacity

Increase wind power 10 50 times
current capacity 10 maka hydrogen
for fuel-cell cars.

Increase ethanol biofuel production
10 50 times current capacity. About
one-sixth of the world's cropland
would be neaded

Stop all deforestation.

Expand conservation tllage to all
cropland (normal plowing relesses
carbon by speeding decomposition
of orgamc matter),
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SUSTAINABILITY AND THE IMPORTANCE OF THE

BUILRING SECTOR

* SUSTAINABILITY:
® Ability to maintain or support process
continuously over time

* Should not negatively affect the
environment, neighbors, or people in the
building

* Minimize the use of non-renewable
resources AND long-term operating
costs

* Goes beyond energy

https://www.eia.gov/totalenergy/data/monthly/pdf/flow/total_e

hetjsy/[¥0kpdEl.gov/news/features/2023/nrel-researchers-reveal-how-b
uildings-across-the-united-states-do-and-could-use-energy.html#:~:text=
Buildings%20are%20responsible%20for%2040,building%20stock%20is%20

also%20essential.

* Buildings:

* 40% of total energy use in US
* 75% of electricity use
* 35% of carbon emissions

U.S. energy consumption by source and sector, 2022
quadrillion British thermal units (Btu)

source?® end-use sector®

percentage of sources percentage of sectors

transportation
petroleum 217

353 3 - (37%)
(37%)

30

residential
12.0 (16%)

commercial
9.5 (13%)

total = 75.0

quadrillion Btu

renewable energy
8.1 (9%)

DUk electricity sales to

NG ! ultimate consumers
total = 94.8 e 13.3 (40%)
quadrillion Btu

electrical system

energy losses
19.8 (60%)

total = 33.1 quadrillion Btu

@
%)




WHERE IS ENERGY USED?

i S. ioni 1 97. B Lawrence Livermore
9 Estimated U.S. Energy Consumption in 2021: 97.3 Quads L ek el

Net Electricity  0.05

Imports
B i i

Nuclear
8.13
Hydro
2.28
Rejected
Energy
Wind 65.4

3.33

Geothermal
0.206 Commercial
9.07

Industrial

26 ; Energy
Services

31.8

Petroleum
35.1

Household
Energy

$1900
per year

Other 8%
Electronics 7%
Clothes Washer & Dryer 6%

Refrigerator 5%
Dishwasher 2%

Lighting 10%
Water Heater 13%

Heating & Cooling 49%

https://www.sankey-diagrams.com/household-en

ergy-costs-sankey/




Base scenario

"Standard"
vehicle

"Efficient"
vehicle

High fuel cost
scenario

"Standard"
vehicle

"Efficient"
vehicle

Decreased cost for
newer technology

"Standard"
vehicle

"Efficient"
vehicle

COMPARISON —
BUYING A CAR

Depreciation/yr, 5 Operations Cost /
Purchase Cost Miles driven/year ~ Fuel Cost / Mtce Costs ear incl. dep Cost / 5 years
$ $ $ $ $ $ $ $
30,000 15,000 3.25 18 2,708 5,000 6,000 13,708 68,542
$ $ $ $ $ $ $ $
35,000 15,000 3.25 40 1,219 5,000 5,833 12,052 60,260
$ $ $ $ $ $ $ $
30,000 40,000 4.75 18 10,556 5,000 6,000 21,556 107,778
$ $ $ $ $ $ $ $
35,000 40,000 U.75 40 4,750 5,000 5,833 15,583 77,917
$ $ $ $ $ $ $ $
30,000 10,000 U.75 18 10,556 5,000 6,000 21,556 107,778
$ $ $ $ $ $ $ $
31,000 10,000 U.75 40 ¥,750 3,000 5,167 12,917 64,583




WHOLE BUILDING APPROACH -

BUILDINGS AS SYSTEMS

Sustainable

Cost Effective

High

Buildings
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Source: Development of a Regenerative Design Model for Building Retrofits

Figure on ResearchGate.

Available from:
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ENVIRONMENT
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Jan, 2018]
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WHAT ARE ENERGY CODES AND WHAT DO NORTHERN .,
THBY DO? ‘ ‘ ICC CODE DEVELOPMENT

IECC

HOW IT WORKS BN cdpACCESS'
* Enforceable law

* Move the bar forward

d
* Set of requirements for constructing a e cos e
building legally &7
* Minimum consistent levels Ty
* Holistic oblle:  onine cavH
issembly Floor

Hearing

(PCH) Motion Vote

* Addresses all aspects:
* Building Envelope
* Mechanical
* Service Water Heating o St A e s ' s
* Lighting |

* Electric Power

* Improve resilience, improve ability to
shelter in place

* Interpreted by code officials
* [|ECC 2021 applicable as of 7/30/2024




SOME REASONS FOR REGULATION = CODES AND

ST/IA\3N DARDS

® Response to external forces
® Public safety
® Fairness

® Policy Objectives

Economic

Mae |
Potential Potential

Technical
Potential

Resource
Potential

* Theoretical + System and * Projected * Regional competition
physical potential topographic technology costs with other energy
+ Energy content constraints + Available vs. solrces
of resource ¢ Land-use required revenue  * Policy implementation
constraints for energy project and impacts
« System * Regulatory limits
performance

* Investor response

we need to convince

the planners that there
is a bird colony heye

The rare
Nimby Parvot
perhaps?

& ' B 5 ’ ‘ !.I«:;
'E, ) S SR P T gspassing |\ Saes
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https://www.nrel.gov/gis/re-econ-potential.html




CODE OVERVIEWV:
OTHER CODES (NOT PART OF NM ENERGY EFFICIENCY CODE)

N INTERNATIONAL

CODE
AR councie

Everyone
. ) The Family of I-Codes i Needs
* International Green Construction Code, — — 1. T Water
IGCC s [ v [
y Adopted b)’ some cities v International Building Code
. v" International Mechanical Cod
* Water Conservation Code ¥ Intemational Fuel Gas Gode

v’ International Property Maintenance Code
v' International Fire Code
v’ International Zoning Code

* Used in many parts of the SW

* Green Plumbing & Mechanical Code ¥ International Plumbing Code
. v’ International Existing Building Code
° MOdGIS fOI" adoptlon, th,ough many IOC&I v’ International Private Sewage Disposal Code -
]UI’ISdICtIOﬂS create their own v’ International Performance Code I-Code Essentials
A' | d 5 International Residential Code
L International Energy Conservation Code =
A lances v International Wildlife-Urban Interface Code 2018 I-Code Essentials

* Americans with Disabilities Act

Explore code fundamentals using
Ground water protection laws non-code languag

Zoning laws IBC * IRC = IFC * |EBC
ust arrived:
See UPCODES for other codes, just arrived: IPG

https://up.codes/codes/general

Purchase Now 3
J { / \./,'



https://up.codes/codes/general

(SHORT) HISTORY OF CONSTRUCTION & CODES

° Sllel'iters for brief habitation
® Settled communities, agriculture
® Specialized structures

® Adaptations to climate & geography

® Increasing size, height, span, material durability

® Energy available for construction &
"~ 7 “sssoooasa' ~interior environment

AN

¥
A
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ANOTHER APPROACH TO CODES....

Code of Hammurabi - 1754 BC

Almost 3800 years old!
(3775 to be exact)

Contained 282 Laws — contract, wages,
inheritance, construction...

Code of Hammurabi

 Code #229. If a builder build a house for
some one, and does not construct it
properly, and the house which he built fall
in and kill its owner, then that builder shall
be put to death. #230. If it kill the son of
the owner the son of that builder shall be
put to death.

A side view of the stele “fingertip®,


https://www.youtube.com/watch?v=rmxc8u4HHRI

IMP/IA\7CT OF ENERGY CODES GOES BEYOND ENERGY

- Lighting Interior
e 2010 — 2040: § Power Density
o - w—e ENve lOpe Heat
e $138 Billion Saved 2 Trander (UA)
e 900 MMT Avoided CO2e E = Cooling
g Equipment
e 13.5 Quads Energy > s Hea g
Reduced E . Equipment
& N s /ASHRAE 90.1
e Over next 30 years, energy Bl TN Overal
codes expected to save $126 Energy Codes are a Resilience Strategy | & e - o """ brojecions aer
. . . | net zero goal in :
billion nationwide. - 2015 at same rate
. 01 as2004 to 2013 ,*
e Early design focus on energy ..., . LT 1975 1985 1995 2005 2015 2025
creates longstanding savings ' - T— - E—— _ ,
Improvement in ASHRAE Standard 90/90.1 (1975-2013) with Projections to 2030. Courtesy of Pacific Northwest

& reduces environmental

Nati ol | nhAaredary 2N18
National Laboratory 2015

m paCtS. Moisture Energy Efficiency
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https://www.pnnl.gov/building-energy-codes
https://www.pnnl.gov/building-energy-codes

NM RESIDENTIAL CODE

TITLE 14 I ﬁ)USlNG AND CONSTRUCTION
CHAPTER7  BUILDING CODES GENERAL

PART 6 2021 NEW MEXICO RESIDENTIAL ENERGY CONSERVATION CODE
14.7.6.1 ISSUING AGENCY: Construction Industries Division (CID) of the Regulation and Licensing
Department.

[14.7.6.1 NMAC - Rp, 14.7.6.1 NMAC, 01/30/2024]

14.7.6.2 SCOPE: This rule applies to all residential contracting work performed in New Mexico on or
after January 30, 2024, that is subject to the jurisdiction of CID, unless performed pursuant to a permit for which an
application was received by CID before that date.

[14.7.6.2 NMAC - Rp, 14.7.6.2 NMAC, 01/30/2024]

14.7.63 STATUTORY AUTHORITY: Sections 60-13-9 and 60-13-44 NMSA 1975.
[14.7.6.3 NMAC - Rp, 14.7.6.3 NMAC, 01/30/2024]

14.7.6.4 DURATION: Permanent.
[14.7.6.4 NMAC - Rp, 14.7.6.4 NMAC, 01/30/2024]

14.7.6.5 EFFECTIVE DATE: January 30, 2024 unless a later date is cited at the end of a section. From
the date of publication of this rule in the New Mexico register, until month July 30, 2024, permits may be issued
under either the previously-adopted rule, or this rule. After month July 30, 2024, permits may be issued only under

this rule.

[14.7.6.5 NMAC - Rp, 14.7.6.5 NMAC, 01/30/2024] * https://mww.rld.nm.gov/wp-content/uploads/2024/01/2021-Ne
w-Mexico-Residential-Energy-Conservation-Code-NMAC-14.7.6

14.7.6.6 OBJECTIVE: The purpose of this rule is to establish minimum standards for energy

conservation for residential construction in New Mexico.
[14.7.6.6 NMAC - Rp, 14.7.6.6 NMAC, 01/30/2024]



II9\IEW MEXICO RESIDENTIAL ENERGY CONSERVATION CODE

* Based off 2021 International Energy
Conservation Code (IECC)
https://codes.iccsafe.org/content/TECC20
21P3/chapter-4-re-residential-energy-effi

ciency
* Adjusted for the State of New Mexico

https://www.energycodes.gov/status/state
s/new-mexico



https://codes.iccsafe.org/content/IECC2021P3/chapter-4-re-residential-energy-efficiency
https://codes.iccsafe.org/content/IECC2021P3/chapter-4-re-residential-energy-efficiency
https://codes.iccsafe.org/content/IECC2021P3/chapter-4-re-residential-energy-efficiency
https://www.energycodes.gov/status/states/new-mexico
https://www.energycodes.gov/status/states/new-mexico

SIGNIFICANT IECC 2021 RESIDENTIAL CODE
ELEB’IENTS — MODEL & NM

N A e Nty (8
T A .'./ Ve No
A T v N\
s
5

(N
Ul

Model Code:
9% improvement
Additional efficiency package (dropped for NM)

Insulation value requirements increased and changes for
cavity floors, basements, sunrooms / heated garages

Changes to Air leakage requirements and connection boxes
Changes in duct leakage and duct requirements
Testing for mechanical ventilation systems

Changes to lighting efficiency / controls requirements

NM Code:
Code official can approve documentation
Lower burden of construction requirements
Space definitions changed
Climate Zones substituted

Specified Code programs recognized by NN: Build
Green NM, LEED-H, or others

U-factors and fenestration requirements adjusted

Insulation R-values and fenestration requirements
adjusted

Visual Inspection Option added

Thermal Bypass Inspection Checklist & Duct Sealing
Visual Inspection Checklist added

Add E/V charging stations

V't\n"'
] b. ti s.i




2021 IECC PATHWAYS AND
T EOFFS FOR PRESCRIPTIVE

PATHWAY

IECC Compliance Paths

Prescriptive Total UA it Energy Rating
P REScheck Performance thdéx
Alternative

Trade-Off 2018 IECC 2021 |IECC
Envelope Air Leakage <3 ACH50in cz 3-8 <3.0 ACH50
<5 ACH50in cz 1-2 <5.0 ACH50 in cz 1-2
Or for small units (<1500 sq. ft.),
<0.30 cfm/sq.ft. enclosure area
Duct Tightness Exemption for system with all Maximum leakage limit for all
ducts & air handler inside systems: 8.0 cfm/sq.ft.
conditioned space

AA

o u

2021 IECC: Prescriptive

Prescriptive: (pick one)

5% improved envelope UA and SHGC

Improved heating and cooling equipment
2 95 AFUE nat. gas + 16 SEER air conditioner

— 210 HSPF/16 SEER air source heat pump
— 2 3.5 COP ground source heat pump

Improved water heating equipment

= 82 EF fossil fuel water heater
— 2 2.0 EF electric water heater
— 20.4 SF solar water heater

Ducts inside conditioned space

— 100% ducts/air handler entirely within thermal envelope
— 100% ductless system or hydronic system entirely within thermal envelope
— 100% thermal distribution system inside conditioned space (per R403.3.

Air leakage <3 ACH50 + ERV/HRV



HE ENERGY CODE “ECOSYSTEM” - KEY
AYERS & GENERAL RESPONSIBILITIES:

* Design Team / Project Team (Applicant): ® Program Administrator / Regulatory Authority

* Owner (CID)
®* Architectural team

® Code Official (CID or local jurisdiction)
® Plan Checkers
)~ t ® Building Officials

® Engineering team

®* Modeler

® Building Inspector




ADDITIONAL RESOURCES

Whole Building Design Guide https://www.wbdg.org/

NME@ne Builders Association Codes Summary
https://www.nmhba.com/building-code-information/

2023Lighting Controls Association

https://lightingcontrolsassociation.org/2021/02/26/iecc-202 | -decode
d/

Unirac https://unirac.com/certified-installer/

B Public Prefab
https://bpublicprefab.com/new-events/high-performance-prefab-roc
ky-mountain-installer-training-4af4j-2684c-xhka2-7jhed-b298h and
https://www.bpublicprefab.com/livecontent

Mitsubishihttps://www.mitsubishicomfort.com/commercial/training

Responsible Energy Code Alliance 2021 Residential Code
https://www.mwalliance.org/sites/default/files/Lacey?%20-%20Introdu
ction%20t0%20202 | %20I[ECC%20Residential%620Changes%2010-15
-20%20draft.pdf

State of NM Energy Conservation & Management
https://clean.energy.nm.gov/

State Incentives for Renewables & Efficiency
https://www.dsireusa.org/

New Mexico Decarbonization Roadmap
https://gridworks.org/initiatives/new-mexico-building-decar
bonization-roadmap/

EMNRD
https://www.emnrd.nm.gov/ecmd/energy-code-for-buildings/

Energy.gov Efficient Home Design
https://www.energy.gov/energysaver/efficient-home-design

Energy.gov funding opportunities
https://www.energy.gov/eere/funding/eere-funding-opportu
nities

RMI Why Efficiency Matters: Unlocking Benefits Beyond
Climate for All
https://rmi.org/why-efficiency-matters-unlocking-benefits-be
yond-climate-for-all/

Solar Tax Credit for homeowners
https://www.seia.org/research-resources/25d-solar-tax-cred
it-what-homeowners-need-know



https://www.wbdg.org/
https://www.nmhba.com/building-code-information/
https://lightingcontrolsassociation.org/2021/02/26/iecc-2021-decoded/
https://lightingcontrolsassociation.org/2021/02/26/iecc-2021-decoded/
https://unirac.com/certified-installer/
https://bpublicprefab.com/new-events/high-performance-prefab-rocky-mountain-installer-training-4af4j-2684c-xhka2-7jhed-b298h
https://bpublicprefab.com/new-events/high-performance-prefab-rocky-mountain-installer-training-4af4j-2684c-xhka2-7jhed-b298h
https://www.bpublicprefab.com/livecontent
https://www.mitsubishicomfort.com/commercial/training
https://www.mwalliance.org/sites/default/files/Lacey%20-%20Introduction%20to%202021%20IECC%20Residential%20Changes%2010-15-20%20draft.pdf
https://www.mwalliance.org/sites/default/files/Lacey%20-%20Introduction%20to%202021%20IECC%20Residential%20Changes%2010-15-20%20draft.pdf
https://www.mwalliance.org/sites/default/files/Lacey%20-%20Introduction%20to%202021%20IECC%20Residential%20Changes%2010-15-20%20draft.pdf
https://clean.energy.nm.gov/
https://www.dsireusa.org/
https://gridworks.org/initiatives/new-mexico-building-decarbonization-roadmap/
https://gridworks.org/initiatives/new-mexico-building-decarbonization-roadmap/
https://www.emnrd.nm.gov/ecmd/energy-code-for-buildings/
https://www.energy.gov/energysaver/efficient-home-design
https://www.energy.gov/eere/funding/eere-funding-opportunities
https://www.energy.gov/eere/funding/eere-funding-opportunities
https://rmi.org/why-efficiency-matters-unlocking-benefits-beyond-climate-for-all/
https://rmi.org/why-efficiency-matters-unlocking-benefits-beyond-climate-for-all/
https://www.seia.org/research-resources/25d-solar-tax-credit-what-homeowners-need-know
https://www.seia.org/research-resources/25d-solar-tax-credit-what-homeowners-need-know

Sandra McCardell
Sandra.M@CurrentcEnergy.com
PO Box 1805, Tijeras NM 87059
(505)715-6691 office / (505)
795-2702 Cell
Currentc.Energy.com

Currentc-SBS.com




