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Agenda

= [ntent of the IECC

= Systems Thinking

» The look and layout of the 2018 IECC

= Pathways through the code

Change is Hard ... Change is Good... Change can be Made Easier
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Expectation
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The fact is that People buying houses don't know
that they want to talk about performance

* Largest Purchase
* Least knowledge

energyLogic
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INTERNATIONAL
ENERGY CONSERVATION CODE®

The key factor of code development

Adoption Amendment
BUILDING INSPECTION DEPARTMENT * a ) m e n d ) m e nt
ADOPTED CODES * 3'men(d)mant/
* noun
N INTERNATIONAL CODE COUNCIL . .
L * aminor change in a
= document.

* a change or addition to
a legal or statutory
document.

energyLogic
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INTENT
IMPACT
DIFFERENCE

In-tent
/in'tent/ €

1. intention or purpose.
"with alarm she realized his intent"
synonyms.aim, intention, purpose, objective, object, goal, target;

energyLogic

2018 [ECC — Intent

This code shall regulate the design and construction
of buildings for the effective use and conservation of
energy over the useful life of each building

* Durability

energyLogic
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2018 [ECC — Intent

This code is intended to provide flexibility to permit
innovative approaches and techniques to achieve
this objective

“Learn the rules
so you know how
to break them
properly”

Author: Dalai Lama
Date: Feb 25, 2008

energyLogic

2018 [ECC — Intent

The code is not intended to abridge safety, health or
environmental requirements contained in other
applicable codes or ordinances

U.S. Heat-Related Fatalities.
1986-2011

energyLogic
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Energy Code

Its not your Daddy’s code?

Standard
90-75 1983/86

MEC
1992/93

70 |-
60 -

50 |-

Energy Use Index (1975 use = 100)

I | | | 1 |

* No longer building the minimum _ __ house allowable!
Savings 30%
10% 2% 2% 1% 2%  15% 15%

EECC IECC
Formed 2012
|

1975 1980 1985 1990 1995 2000 2005 2010 2015 2018
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Look how houses have changed

energyLogic

https://thecraf
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Applied Building Sci
MEP/services
Load

Lighting Capacily Indoor Enviranmental Qualit

Daylight distribution Efficiency Ocoupants: age, gender, habits

Daylight autonamy Automation Indeor contaminants

Glare index , Humidity

Contrast ki @ Ventiation

Uniformity . | /

" |

- Thermal Envirenment
Envelope @ =M@ Ehvionmen
Moisture Content — PED p 1 e —— Draughts )
Energy efficiency Metabolism Asymmetric radiation
Thermal bridges Clothing Temperature swings

- 1 Space overheating
e Respiration o
Windows: L Evaporation e
Solar heat gain coefficient Canvection & Architectural form
Wisible transmittance Radiatian \ Window-wall-ratio (WWR)
U-factor . Adaptat Ornentation
Condensation resistance REAAR Exposure/protection
Air tightness ) I b Intericr materials/finishas
u—r lim am
%‘?“fﬁ f Natural environment
Damage functions Enaingy con=implion
faintenance Economy Peak demand
Life-cycle assessment
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Systems Thinking

* Synergy
* The various parts work together
* Achieving what could not be achieved before!

* Meeting the Expectations
* Aesthetics
» Safe
* Comfort
* Durable
* Efficient
* Environmental

* Holistic approach rather than a component approach.

energyLogic
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Synergy = Systems Thinking

e 1+1=1

= Fan + Duct = Air flow
e 1+41=2

= Fan + Duct = Air flow + Ventilation
* 1+1=3

= Fan + Duct = Air flow + Ventilation + Durability
*1+1=4

= Fan + Duct = Air flow + Ventilation + Durability + IAQ

energyLogic

If the House is an Operating System

* There are
three parts
to the system...

energyLogic
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House as a System and Applied Building Science

L)
il ﬂ

energyLogic

People Factors

* What do they care about?

* Expectations
» Safety
* Energy Efficiency
* Durability
* Sustainability
* Comfort

* People = Need for Systems Thinking

How to take the people out of the equation

energyLogic
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Marine (C) Dry (B) Moist (A)
k il

Warm-Humid

below white line

All of Alaska is in Zone 7 except for
the following boroughs in Zone 8:

Bethel, Northwest Arctic, Dellingham,

Southeast Fairbanks, Fairbanks N. Star, Zone 1includes Hawaii,
Wade Hampton, Nome, Yukon-Koyukuk, Guam, Puerto Rico, and
Morth Slope the Virgin Islands

energyLogic

Understand

* We are no longer true “builders”

* Leaders of change and innovation

* Understand Systems thinking and applied building science
* Understand performance

* Help educate our trade partners

* Inform the trades of our objectives

* Design — construct — test — review — learn
8 Warrgnty

energyLogic
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Who is actually using this code?

* Proactive designers . ”Whe;m _[[kf[uyf bgilding |
) expect it to stan
* Market conscience expec:

through a wind storm. |

builders expect my roof to hold

* Building owners who the snow load. | expect
care about their the hot water to be hot
buildings and their and the cold water to be
costs cold. | expect the

« Code Officials who are building to be durable
aware that building and | expect my next
owners have utility bill will not put me
expectations out of my next mortgage

payment!”

energyLogic

The look and layout of the 2018 IECC

2(0|1|8
The IECC covers both:
[={o{@t | - commerca ce)chapters 16
and

INTERMNATIONAL
ENERGY CONSERVATION CODE"

* Residential (RE) chapters 1-6

energyLogic
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2018 Energy Codes

The Residential Provisions of the IECC become the
energy provisions (Chapter 11) of the IRC.

2/(0/1|8

INTERMATIONAL
ENERGY CONSERVATION CODE

energyLogic

Definition of Residential per IECC is
different than that found in the IRC
and IBC:

RESIDENTIAL BUILDING

* For this code, includes
detached one- and two
family dwellings and multiple
single-family dwellings
(townhouses) as well as
Group R-2, R-3 and R-4
buildings three stories or less
in height above grade plane

energyLogic

COMMERCIAL BUILDING. For
this code, all buildings that are
not included in the definition
of "Residential buildings."

7/26/2018
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Chapter 1: Administration

* Often the Chief Building Official deletes Chapter
1 and inserts their own administrative provisions

* However the IECC has code requirements in
Chapter 1 so jurisdictions are more apt to amend
this chapter rather than delete it

energyLogic

New since the 2012

R101.2 Scope

* Starting with the 2012
IECC, in addition to the
code applying to
residential buildings , it
now also applies to the

energyLogic
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R102.1

* The Code official shall be
permitted to approve an
alternative material, design or
method of construction where
the code official finds that the
proposed design is satisfactory
and complies with the intent of
the provision of this code and
that the material, method or
work offered is for the purpose
intended, at least the equivalent
of that prescribed in this code

energyLogic

R102.1

* The Code official shall be
permitted to approve an
alternative material, design or
method of construction where
the code official finds that the
proposed design is satisfactory
and complies with the intent of
the provision of this code and
that the material, method or
work offered is for the purpose
intended, at least the equivalent
of that prescribed in this code

energyLogic
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2018 International Residential Code

Connection to the IECC

INTERNATIONAL
RESIDENTIAL CODE' for One- and Twe-Family Dwellings

energyLogic

R103.1 General

* Construction documents, technical reports and other
supporting data shall be submitted in one or more sets
with each application for a permit.

* The construction documents and technical reports shall
be prepared by a registered design professional where
required by the statutes of the jurisdiction in which the
project is to be constructed.

* Where special conditions exist, the code official is
authorized to require necessary construction
documents to be prepared by a registered design
professional.

energyLogic
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R103

Construction Documents

* R103.1 General

* Construction documents
prepared by a design
professional

* i.e. set of plans

* Different from compliance
documents

energyLogic

IECC

INTERNATIONAL
ENERGY CONSERVATION
COOE

R103.2 Information on
Construction documents

* Details shall include but
are not limited to:
* Insulation location and R-
values
* Window U-value & SHGC

* Mechanical System design
criteria

* Mechanical and water heater
Type, size and efficiency

* Duct sealing, insulation and
location

* Air sealing details

Example Details

Ductwork in floor over garage

Na minimum R-value
requirement between CONDITIONED

ductwork and - LIVING SPACE
conditioned space sublioce & i
encapsulate insulation

A
hY

|
i \ UNCONDITIONED
v GARAGE

Soffivis completely filled with

blown insulation, Minimum B-19

insulation required below duct. Duct ks focated within the thermal
boundary and considered 1o be
inskle conditioned space. Separate
duct insulation sleeve not required

NOTE: This approach is only approved if BLOWN insulation is used to
completely fill the saffi

energyLogic
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New in the 2015

* 103.2.1 Building
Thermal Envelope
depiction:

* The buildings thermal
envelope shall be

represented on the
construction documents

¢ Blue — Exterior air
barrier

* Yellow Thermal Barrier
* Red Interior air barrier

breerrrls
'

ot e ]

energyLogic
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BUILDING THERMAL ENVELOPE

Eiiﬁ

*

energyLogic
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IECC version 2015 as amended

Component R-values/U-values

Floor over garage
Foundation

Under Slab

Slab Edge

Finished basement wall
Windows/skylight win

IECC Residential Compliance Report

Ceiling R-value
Flat attic 38|
Vaulted Attic 38|
Un accessible Batted ? NA?
Vented Raftered 38|
Unvented Raftered 38
Wood Framed Walls R-value
1x6 19
x4 MNA
Knee wall 19|
Jim Joist/Box 5ill ?
Party wall/ Adiabatic Wall 13
Mass Wall
Type:
Floors R-value
Cantilever

30 or 19min
30 or 19min

Conditioned Crawl space wall |11 contin below grade

Vented Crawl space floor NA

Unfinished basement wall }f contin below grade
’ 13

skylight

Above grade U~val]0.35

or better

Above grade SHGC

033

Below grade U-val0.35

or better

Below grade SHGC

0.33]

@nergylogic

analysis.  Insight.  answers
Doors R-value Door Glass U-value

To the exterior 0.35 or better

To the Garage unknown {20min solid core wood)
Heating System AFUE Cooling SEER

Basement 96%| Basement

Attic Attic

other other |13 whole house [optional)
Ductwork/R-value

Location assumed to be Code min.

Location

Location
Hot Water

Type Open combustion / B-vent(Rheem 50gal)
Energy Factor 59 to 64 UEF

Recirculation system type pump with looped piping
Insulated per Code if applicable
Supplemental Heat
Unvented room heater NA except vented gas fireplaces
Kwh
Electric heater | NA | |

Whole House Controlled Ventilation Type |assume exhaust fan in Laund

Vapor Management: Tight home, spot and whole house ventilation,
class Il vapor barrier
Energylogic certifies that to the best of our knowledge the information

contained on this document is true and complete: Date:

Printed Name Signature

energyLogic

Eal ol Sl

EnergylLogic

Robby Schwarz

720 832 0877
robby@nrglogic.com

3606 West 50th Avenue

Denver, CO 80221

ENERGY COMPLIANCE CERTIFI

E. HVAC MANUALS D, J, AND S

INSULATED HEADERS

B G B

ENERGY COMPLIANCE FOR A NEW SINGLE FAMILY RESIDENCE AT 442 SOUTH VINE STREET

PROJECT SHALL COMPLY WITH THE 2015 IECC RESIDENTIAL PROVISIONS AMD THE 2015 IRC, CHAPTER 11

ALL MANDATORY REQUIREMENTS IN IECC SECTIONS R401 THROUGH R404 AND IRC SECTIONS N1101.14 THROUGH MN1104 SHALL BE MET
COMPLIANCE SHALL BE SHOWN USING METHOD 2 (SIMULATED PERFORMANCE ALTERNATIVE, IECC SECTION R405 AND IRC SECTION N1105)
THE ENERGY COMPLIANCE SUBMITTAL SHALL INCLUDE:
A, COMPLIANCE REPORT SUBMITTED BY:

ICATE, RE: SHEET A101X

B.
C. BUILGING SECTIONS SHOWING THE BUILDING THERMAL ENVELOPE, RE: SHEET A101X
[O.  AIR SEALING DETAILS AND NOTES, RE: SHEET A101X

5. UPON COMPLETION OF THE BUILDING, A COMPLIANCE REPORT BASED ON THE AS-BUILT CONDITION OF THE BUILDING SHALL BE SUBMITTED
TO THE BUILDING OFFICIAL BEFORE A CERTIFICATE OF OCCUPANCY CAN BE ISSUED. THE COMPLIANCE REPORT MUST INCLUDE ALL
REQUIREMENTS OUTLINED IN IECC SECTION R405.4.2.2 AND IRC SECTION N11054.2.2.

6. AS REQUIRED IN IECC SECTION R401.3 AND IRC SECTION N1101.14, A PERMANENT CERTIFICATE SHALL BE COMPLETED BY THE BUILDER AND)
POSTED ON A WALL IN THE SPACE WHERE THE FURNACE |15 LOCATED. THE CERTIFICATE MUST BE POSTED BY THE TIME OF THE PROJECTS
FINAL INSPECTION AND SHALL USE THE INCLUDED ENERGY COMPLIANCE CERTIFICATE FOR POSTING.

PLEASE NOTE: IN ADDITION TO THE AIR SEALING DETAILS SHOWN ON SHEET A101X, THE FOLLOWING CONSTRUCTION METHODS SHALL BE
EMPLOYED WHERE APPLICABLE TO COMPLY WITH THE REQUIREMENTS OF IECC R402.1.1 AND R402.2.1;

20R 3 STUD INSULATED CORMNERS
LADDER ELOCKING WHERE INTERIOR WALLS MEET EXTERIOR WALLS TO FULLY INSULATE THEM

SEALING THE DRYWALL TO THE TOP PLATE ADJACENT TO THE VENTILATED ATTIC
RAISED HEEL TRUSS TO ENSURE THAT INSULATION CAN FULLY COVER THE TOR FLATE

energyLogic
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R105 Inspections — New in the 2015 IECC

* Construction or work
for which a permit is
required shall be
subject to inspection

* Footing and foundation

* Framing and rough-in
inspection

* Plumbing rough-in
* The code official or inspection
his/her agent shall
inspect....

* Mechanical rough-in
inspection

* Final inspection

* Re-inspection

Required Inspections

R105.2.2 Framing and rough-in  R105.2.4 Mechanical rough-in

inspection inspection

* Inspections at framing and * Inspections at mechanical
rough-in shall be made before rough-in shall verify
application of interior finish Compliance as required by
and shall verify compliance the code and approved
with the code as to types of plans and specifications as

insulation and corresponding to installed HVAC

R-values and their correct . .
location and broper equipment type and size,

installation; fenestration required controls, system
properties (U-factor and insulation and

SHGC) and proper installation; corresponding R-value,

and air leakage controls as system air leakage control,
required by the code and programmable thermostats,
approved plans and dampers, whole-house
specifications. ventilation, and minimum

fan efficiency.

energyLogic
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Focus on House Performance

energyLogic

Fundamental Questions

Is It There?

energyLogic
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Fundamental Questions

Is It There?

energyLogic

Fundamental Questions

Is It There?

energyLogic
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Fundamental Questions

Is It There?

f 1 p g ) W EwTR N H . .
[ ! B LA™ -

R105.4 Approved Inspection Agency

. o * Becomes important for
The code official is the Energy Rating Path

authorized to accept
reports of third party
inspection agencies not
affiliated with the building
design or construction,
provided such agencies are
approved as to
qualifications and reliability
relevant to the building
components and systems
they are inspecting.

energyLogic
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Sometimes words are defined
within IECC Chapter 2

* BUILDING THERMAL ENVELOPE

* The basement walls, exterior walls,
floors, ceiling, roofs and any other
building element assemblies that enclose
conditioned space or provide a boundary
between conditioned space and exempt
or unconditioned space.

* CONTINUOUS AIR BARRIER

* A combination of materials and
assemblies that restrict or prevent the
passage of air through the building
thermal envelope.

* ERI REFERENCE DESIGN

* Aversion of the rated design that meets
the minimum requirements of the 2006
International Energy Conservation Code.

energyLogic

Chapter 2: Definitions

Sometimes words are defined in other
codes but used in the IECC

* JOINT. The opening in or between
adjacent assemblies that is created
due to building tolerances, or is
designed to allow independent
movement of the building in any
plane caused by thermal, seismic,
wind or any other loading.

Chapter 3 discusses
* climate zones
* Design conditions

* Generalinfo and
requirements that apply
to materials, systems,
and equipment

energyLogic

Chapter 3: General

R302.1 Interior design conditions

* The interior design temperatures used for
heating and cooling load calculations shall
be a maximum of 72°F (22°C) for heating
and minimum of 75°F (24°C) for cooling

R303.1.1Building thermal envelope
insulation

* The insulation installer shall provide a
certification listing the type,
manufacture, and R-value of insulation
installed in each element of the building
thermal envelope

R303.2 Installation

* Materials, systems and equipment shall
be installed in accordance with the
manufacturer’s instructions and the
International Building Code or
International Residential Code, as
applicable

7/26/2018
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Important things in Chapter 3

R303.1.1 Building thermal envelope

insulation.

* An R- value identification mark shall be
applied by the manufacturer to each
piece of building thermal envelope
insulation

¢ Alternately, the insulation installers
shall provide a certification listing the
type, manufacturer and R-value of
insulation installed in each element of
the building thermal envelope.

energyLogic

What is the R-Value?

energyLogic
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R-VALUES IN INCHES

num thickness)

RI3=s500" |R 38

-
.
5 ot R19=750" R =650
a R R 25=1000" R 49 = 18.25"
. & X o

-8 3 ) / 0= * R &0 = .

NI il AT N R 30=1150" R 60 =22.00"

Imperial Coverage Chart
19.08 ft/Bag  R3.59/Inch 25lb /Bag

Thermal Actual Design  Blown-Applied Weight Coverage Quick

Resistance Thickness Thickness (Ibs/ft2) (ft?/bag) Calculator

(R-Value) (Inches) (Inches) (bags/1000 ft?)
R10 278 RN 032 7B.B3 1268
R12 333 373 038 65.71 1522
R20 5.56 6.22 063 30.43 2536
R28 7.8 8.71 0.89 2816 3551
R30 8.34 9.34 0.95 26.28 38.04
R32 8.89 9.96 1.01 24.64 4058
B34 945 10.58 1.08 23.19 4312
R38 10.56 11.83 1.20 20.75 48.19
R4D 11.11 1245 127 19.71 5073
R44 12.23 13.69 139 17.92 55.80
R50 13.89 15.56 1.59 15.77 63.41
R60 16.67 18.67 1.90 13.14 76.09

ple cr cookie-cutcer test imvolves taking
ulacion samples and weighing them.

R401.3 Certificate (Mandatory)

* A permanent certificate shall be completed
and posted on or in the electrical distribution
panel by the builder or registered design
professional

* The certificate shall list....
* R-values of insulation
* R-values of ducts outside conditioned spaces
* Window U-value and SHGC
* Results of duct system and building envelope air
leakage testing

* Types and efficiencies of heating, cooling and
service water heating equipment.

energyLogic

7/26/2018

28



2018 |ECC Certificate
1234 Place to Live, Denver, CO 80221

Building Envelope Insulation

Mechanical Equipment

Ceiling R-49.0

Above Grade Walls R-20.0

Foundation Walls R-15.0

Exposed Floor R-30.0

Slab R-0.0 Edge, R-0.0 Under
Infiltration Htg: 3.00 Clg: 3.00 ACH50
Duct Uninsulated

Total Duct Leakage 80.00 CFM @ 25 Pascals
Window Data U-Factor SHGC
Window 0.320 0.320

HEAT: Fuel-fired air distribution, Natural gas, 92.1 AFUE.

COOL: Air conditioner, Electric, 13.0 SEER.
DHW: Conventional, Natural gas, 0.62 EF, 40.0 Gal.
Builder or Design Professional

Signature

REM/Rate - Residential Energy Analysis and Rating Software v14.6

energyLogic

Specific and technical
requirements for the:

* Building Thermal
Envelope

* Mechanical Systems

* Service Hot Water
Systems

* Electrical Power and
Lighting Systems

energyLogic

Chapter 4: Residential Energy Efficiency

7/26/2018
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Pathways = Flexibility/Options

§=;JI OPTIONY N 2 /e

energyLogic

i .
UA Compliance Path Simulated Energy Rating Index
Performance Path Path

Prescriptive Path

energyLogic
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Cost Effective

Value?
= Cost of construction

----- E_@" \ = Payback
: : = Simple payback
.m * Investment paid for in
)
X y

a loan
® Cost of ownership
J = Ability to build the house

: Eﬁﬁﬁm that | want to build
p— = Opportunity cost

energyLogic

Regardless of the Pathway

International Energy Conservation Code

Mandatory Requirements

IECC

THONAL
ENERGY CONSERVATION
CODE”

energyLogic
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Terminology

* Mandatory requirements

* Requirements that must be met by every building unless
there is a specific exception in the code

* Prescriptive requirements

* Requirements that must be met by every building unless
an approved tradeoff is utilized or unless there is a specific
exception in the code

* Performance approach

* An overall performance requirement for the building that
replaces the individual prescriptive requirements for

building systems and components

energyLogic

} IECC

INTERNATIONAL
ENERGY CONSERVATION
CODE

= Most restrictive path
* Only option is to do better

= No compliance Tool

= Must declare that this is
your method of compliance

= Permitting plan document

Prescriptive Path

energyLogic
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SECTION R402 BUILDING THERMAL ENVELOPE
Prescriptive path ways through code (3 choices)

R402.1 General » R402.1.3 R-value computation

(Prescriptive) Insulation material used in layers,
y such as framing cavity insulation

* The building thermal and insulating sheathing, shall be

Fequirements of Sectipns | Summed to compute the
q component R-value

R402.1.1 through R402.1.4.
* Sections R402.1.3

* The manufacturer’s settled R-
value shall be used for blown

* R-value table specification insulation (Attics)
* Section R402.1.4 + Computed R-values shall not
* U-Value table specification include an R-value for other

building materials or air films

Section R402.1.5

* Total UA Alternative
Approach

energyLogic

2018 Prescriptive R-value Table Compliance Specification
Declare to the Code official that the pathway for compliance is the prescriptive path

TABLE R402.1.2
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT*

[ | CRAWL |
CLIMATE H H SPACE"
Only looking at Cavity or e
R-VALUE
1 [1]
5 component R-value/U-value :
3 vz v vzl 35 U I37J o1 3 Jis v 5/13
4 ",;"‘1‘;"?' 032 055 040 49 2Wor13+5* | 813 19 1013 [1028] 1013
iVianne
* “\"Ia, . 030 0.55 NR 49 200r13+5 | 1317 | 30° 1519 | 10,24 | 1519
vanne =
[ 030 050 ﬂ a5 2U0o%or 13+10F 15720 'M 171y JLAAE B i 1719
Tand § 530 035 NR T[0T or 3| 1901 | 35 15716 [ 10,40 1519

NR = Not Required
Eocsldfoot= 3048

a R-values are munumums. U-factors and SHGC are maxunums. Where msulauon 15 wstalled m a caviry thar i less than the label or design thuckness of the
msulation, the installed R-value of the insulation shall be not less than the R-value specified in the table

TTe Tencsuanon U-Tactor column exclides Skynghts The SHGC column apphes to all glazed fenestration
Exception: In Chmate Zones | through 3, skylights shall be permutted to be excluded from glazed fenestration SHGC requirements provided that the SHGC
A " "
10/13" means R-10 contmuous wsulation on the interior or exterior of the home or R-13 cavity msulation on the mterior of the basement wall )
15/19” means R-15 continuous mnsulation on the mtenor or exterior of the home or R-19 cavity msulation at the intenior of the basement wall Altematively,
comphance with “15/19" shall be R-13 cavity msulation on the mtenor of the basement wall plus R-5 contimuous msulation on the mtenor or extenor of the|
home. )
E-5 msulation shall be provided under the full slab area of a heated slab m addition to the required slab edge msulation X-value for slabs. as mdicated m the
table. The slab edge msulation for heated slabs shall not be required to extend below the slab.

=t

e There are no SHGC requirements in the Marine Zone

f Basement wall wsulation 15 not requured mn warm-humd locations as defimed by Figure R301.1 and Table R301.1

£_Alematively_insulation sufficient to fill the framing cavity and providing not less than an R-value of R-19

b The fust value 15 cavity msulanon, the second value 15 continuous msulanon. Therefore, as an example, “13+5" means R-13 cavity msulation plus R-5

sogtipuous neulation

1 Mass walls shall be m accordance with Section R402 2 5. The second R-value apphes where more than half of the msulation 15 on the mtenior of the mass wall

7/26/2018
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Floor Systems

Joist cavity arsa
completaly filled
with insulation
(R-30 minimum),
Grade 1

* Best Practices
¢ Insulation must be in
contact with the surface
it is intended to insulate
* Insulation completely
fills the cavity

* R402.2.8 Floors.

* Floor insulation shall be
installed to maintain
permanent contact with
the underside of the
subfloor decking.

R-30 climate zone 5

Ducts in Garage Ceiling

What about obstructions in
Old Installation methods the floor system

energyLogic
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Ducts in Garage Ceiling

Code requirements

®= |nsulation in complete
contact with subfloor

= |[nsulation encapsulates
duct

e |ECC Table 402.1.2
footnote G

= Minimum R-19 below
duct

energyLogic

R402.1.4 U-factor Alternative

0.40
0.32

0.32

0.30

0.30
0.30

0.65
0.55

0.55

0.55

0.55
0.55

0.035
0.030
0.030

0.026

0.026

0.026
0.026

0.084

0.084
0.060

0.060

0.060

0.045
0.045

0.197
0.165
0.098

0.098

0.082

0.060
0.057

0.064
0.047

0.047

0.033

0.033
0.028

0.360
0.360
0.091c

0.059

0.050

0.050
0.050

0.477
0.477
0.136

0.065

0.055

0.055
0.055

= An assembly with a U-factor equal to or less than that
specified in Table R402.1.4 shall be permitted as an
alternative to the R-value in Table R402.1.2
= Example: Climate zone 5 framed wall
U- .060 = R-16.67
R-value table requires cavity insulation at R20 or 13+5
1/20 = U.05 Plus sheathing, air film, etc. = U.06

energyLogic
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All other paths us a software

UA Compliance Path Simulated Energy Rating Index
Performance Path Path

energyLogic

What is a Reference Design

* Reference Design

* A standard set of house specifications that generate a specific level of
quantifiable energy performance

* The concept Code uses to show compliance with the
UA Trade Off (ResCheck), Simulated Performance
Path, and ERI Path

The Actual built homes performance will be less than or equal
to the performance of the code standard reference design

The Standard reference design for code is the prescriptive path
of compliance built in Table 405.5.2 (1)

energyLogic
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Twin Houses

2018 IECC reference design house s, Builder’s desired house

* Geometric Twin * Geometric Twin

* 2015 IECC prescriptive envelope U- * Envelope U-values based on
values in (Table 402.1.4) Builder’s Specification

If the Builder’s house has the same or lower area weighted
U-values then it meets the intent of code

energyLogic

) JESs
R402.1.5 Total UA alternative

* A method for performing

Conduction = Heat Flow

conductive energy trade offs through Materials
—
* Trading off the R-values and U- J
values in the thermal envelope " G

* Mathematically making the R-
value and U-value paths

energyLogic
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3

= |f the total building thermal
envelope UA (sum of U-factor times
assembly area) iS l€ss than or equal
to the total UA resulting from
using the U-factors in Table
R402.1.4 (multiplied by the
same assembly area as in the
Broposed building), the

uilding shall be considered

in compliance with Table
R402.1.1.

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

energyLogic

R402.1.5 Total UA alternative

Example

g4 Untitled.rck - REScheck 3.5 Release 1b
File Edit “iew Options Code Tools Help

n[(@| |zl x/s g

Code: 2018 IECC

REScheck

Project  Envelope | Mechanical |

Ceiling | Skylight | Wifall | Wind owr Coor Basement | Floor | Crawl Wall |
Cavity Continuous
Compaonent Assembly Gross Area Insulation Insulation | U-Factor | LA
R-Value R-Yalue
Builciing

1 E-----Cei\ing 1 Flat Ceiling or Sciszor Truss ¥ | 400 fi2| a0 oo 0.035 14
BEECE Wood Frame, 16"0c. || 640 fiz| 20 T M | ooez | 46
3 iindow 1 |Vinyl Frame:Doukle Pane =] 64 ft2 | 30 26
4 Dot 1 Silic - 20 ftz | 06 12
5 | +Floar 1 Allood JoistiTruss:Ove... | 400 fi2| 30 oo 0.047 149

ﬁompllance | Passes \G‘Aax. UAl 134 IXYourUA | 128 @4.5

I % Better Than CDUQ

|En -value ofthe insulating-sheathi

energyLogic
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REScheck Software Version 4.6.3
l \/l Compliance Certificate

Project

Energy Cooe Code: 2018 IECC

Location: rrooones, Lomreas

Comptruction Type: $ingle-family

Project Type: New Construction

Conditioned Floor Area: 3,405 A2

Glaring Area 1%

Chmate Zone. 5 (6443 HOD)

Perrr Dlate

Permmat Rumber

Comsteuction Site Dwnerfhgent Desigras Contractor
Heaustifl b Plam ABE Comtruction Ca Scokt Horme mpection, (L
Arvytown. CO Berthoud. €O 8031

ompliance: Passes using UA trade-off
Compliance: 3.2% Better Than Code Maximum UA: 375 Your UA: 363

The % Better or Worse Than Code Index reflects how close to compliance the house is based on code trade-off rules.
It DOES NOT provide an estimate of energy use or cost relative to a minimum-code home.

Envelope Assemblies

Gross Area
Aty =i Rialoe  Rialue U-Factar

Cuding 1: Flat Coling or Scimer Truns 1400 110 30 00m 8
Wall 1 Frant: wood frame, 16° 8.2 100 ne 00 aosr 2
Windsw 11 VingUl iberglass Frame Doutie Pase wih Lo 108 51 [}
Wiesow 2 VinyUFoegiess Frame Doutbe Pane wah Low-£ 6 exmo 2
Door 1. Sokd o 00 4
Wall 2 Rese. Wood Frame. 16° a.c 100 H 00 eest
Wi 3, Virpk Pl glass Frarree Dinitde Pare wilhs Lo £ 101 [ET R
Door 31 Glass 0 oo 1
Wall 3 L Wood Frame. 16° o b 10 00 nosT 40
Winim 4, Virey\Fiberylass. Foame Conshie Pame wh Lma. & ] oMo 10
Wall 4 fight: Wood Frame, 167 6 c. 0 a0 AT
Wi & Vil ierglans Frama (atie ane with Lot » [T T
Door 1 Sakd % 0300 4

Baseman Well 1: Sokd Concrets or Masors 1300 130 00 o045 s
energyLogic

2018 IECC Building UA Compliance

@nergylo
Property Organization s
Best Builder In America Homes Energylogic
8825 Place fo live 720-838-0677 Inspection Status
Denver, CO 80238 Robby Shwarz Results are projected
8525 Best Place To Live Builder
Robhby's Test play house Best Builder In America H
Building UA

Elements I IECC Referance " Asg Designed I
Ceilings 2 -
Above-Grade Walls 1434 137.2
Windows, Doars and Skylights 160.0 1837
Slab Floor: 281
Framed Floors 1.6
Basement Walls 58.4
Rim Joists
Overall UA (Design must be equal or lower):
@215 FrERN) 025
Toial UA aftermatve for insulabion and Ar Leakags Testing Arsa-weghled average fenssiration
fenestration ~ . SHGC

] ] @
Iz by Wendatory Checkist
Area-weigiled average Tenestration Lighting Equipment Eficiency
U-Facior _

] @

0333 iy
Duct Testing Hat water pips insulation

< ]

Design exceeds requirements for IECC 2015 Prescriptive compliance by 2%.

Name: Robby Shwarz Signature:

enezgyLo gid Organization: EnergylLogic Date: May 25,2017 u

7/26/2018
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40211
[Fo1)"

3032
4022 8
[Fo2)!

[an2.1.1
Foay

a0z 1.1
[Foa)'

[3032
[Fos)"
@
[a0227
[Fos)'
“

[a0az1
[FOI1F

"
028
[FO12F

energyLogic

2008 IECC

Foundation Inspection

*Siab edge insulation Rvalue

Slab edge insulation installed per
manudacurer’s Nstractions

Slab edga insulation depthilength

Condtionad basement wall nsulation
R-value. Where intemal insulation is
used, verficalion may need to ocour
during Insulation Inspection. Not
requiresd in wisrm-hurmid locations in
Clameate Zone 3.

Condtoned basament wall insulabon
installd por manufacturer's
instructions

Condtoned basement wall insulabon
‘dapth of bunal or distance from top of
wall

A protisctive coverng is installed o
protect exposed extencr insulation
and exdends & manimum of § in. below
grade

Snow- and ice-melting system
controls installed

Plans Verified Field Verified
Value

R R

[ Unheated [ Unheated

[ Heated (] Heated
n n

R R
1t t

Envelope Sample Inspection Checklist

LlComples S the Emiope ASsemofes e for
Olioes Mot Comply vaues

[CINot Observable

[INot Appheable

Clcompies Requirement will be met

CIDoes Not Compty

[Not Observable

Mot Applicable

Clcomples Sew the Envelgoe Assemibes fike for
CIDoes Not Comply »aes

[OMot Observable

[IMat Applicable

LiComphes ‘See the Enyeiooe Assemiies fabie for
DIDoes Not Comply »aes

[OMot Observable

Mot Applicatie

Clcompiies Fquirement wil be met

Olboes Not Comply

[CINot Obsenvable

[Nt Applicable

CiCompies ‘See the Enveinge Assemides R for
[CIDoes Not Comply waiues.

[CINot Observable
[Nt Applicable
Clcompies Requirement will be met
[Iboes Not Comply

[Nt Obsenvable

CINot Applicatile

Clcompaes
CInoes Not Comgly
[Nt Observable
[Nt Applicabie

-

)

energyLogic

Prescriptive Path

UA Compliance Path

Performance Path

Simulated

Energy Rating
Path

Index

7/26/2018
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Simulated performance alternative
405 Performance

* This section establishes
criteria for compliance
using simulated energy
performance analysis.

Whole Building Performance

o i o

* Such analysis shall include

* Heating ﬁgﬁwhx

* Cooling, !iﬂ_ﬂ

* Service water heating e g
energy only. ], -

* Compliance with this

Section requires that the Mechanical equipment
(Mindatory) items still be tradeoff removed
met.

energyLogic

R405 Performance-based compliance

* Energy Analysis

* A method for performing
whole house performance
energy trade offs
* Conduction - Trading off R- Energy moves from warm to cold
values and U-values \ ,
. C(-)nve.cti.on-— qurgv moving \ = ’
with air infiltration and ), K
exfiltration
« Radiation — Trade offs created  sor ® sy  comec ".?Z'v:
by energy moving form areas of “”&"‘”(é_::zli- Raxdiation

high concentrations to low
concentration through open
space.

energyLogic
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Building Science built into the code

PERFORMANCE PATH OPTIONS PROVIDE FLEXIBILITY

energyLogic

The Reference Home/Twin Home Concept
Used by modeling software for Code

2018 reference design house Rated Home: Builders desired h
Built from table 405.5.2(1) Vs. - puflders desired house

* The reference home is the * Geometric Twin
geometric twin of the rated home
configured to a standard set of
thermal performance characteristics

* Envelope R/U-values based on
Builder’s Specification

energyLogic
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Energy Costs?

* 405.3 Performance-based
compliance. Compliance based
on simulated energy
performance requires that a
proposed residence (proposed
design) be shown to have an
annual energy cost that is less
than or equal to the annual
energy cost of the standard
reference design.

energyLogic

SECTION R405 [ECS

SIMULATED PERFORMANCE ALTERNATIVE (PERFORMANCE)

* R405.3 Performance-based compliance.

* Energy prices shall be taken from a source
approved by the code official, such as the
Department of Energy, Energy Information
Administration’s State Energy Price and
Expenditure Report

* R405.4.2 Compliance report

* Batch sampling of buildings to determine energy
code compliance shall only be allowed for stacked
multiple-family units

energyLogic
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IECC 2015 Performance Compliance

ekotroped
Property Organization HERS Rating Information p
Ekotrope Ekotrope Rating Co. Rater 1D (RTIN): 5458458
123 Fake 5t Test Rater HERS Status: Confirmed
Anytown, GO BDB4D
Builder
Canfirmed Rating Ekotrope
Confirmed Rating
Annual Energy Cost
Design IECC 2015 Az Designed
Performance

Heating 82,412 2,451
Cooling $257 $163
Water Heating ) 52
SubTotal - Used to determine compliance $2,046

0 PPNANCEs o S+
Onsite generation 30 30
Total 54,920 54,835
T TEATE T

Ferman:s-Dased Complance AF Lsakaga Tasing ASgASONtsd Bvers enestraton

@ @ @
Nuu.s . L [E— iCry Chacklis!
Arowcighied averaga sirafinn Lighting Equipment Efficiancy
(] @ (]

Design exceeds requirements for IECC 2015 Performance compliance by 1.9%.

MName: Test Rater Slgnature:
Organization Eketrope Rating Co. Date: Jan 08, 2017

Ekotrope HERS Rating Tool - \ersion 2.0.0.1580
. ECC M5 ori which in s RESNET Accres IECC Rl Tk
energyLogi | s — B el

By Product
Not a code compliance document

Zero En Reference

This Home

energyLogic
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Submittal Documents

* Need to release building permit

* Document the predicted performance of the
proposed design

energyLogic

2018 |ECC Energy Cost Compliance
i ,
1234 Place to Live =] 21042015 energyLogic
Derwer, CO 80221 Robby Schwarz Rating No: 34332 e S iaigh saime
Rater ID: 1216211 www.anergylogic.com
Wisather: Derer, 00 Builder
2015 ERI Compliancs
3016 Perescriptive Path HERS
Annual Energy Cost SHyr
2015 IECC As Designed
Heating %] a6
Cooling m 14
iater Heating & A
SubTotal - Used to Determine Compliance
i PRNaCes B Gl
Photmidl taics -0 -0
Service Charge ] 0
Total 1830 1756
Mandatory Requirements
Arnud Energy Cost Check. PASSES
Duct Insulation R-Yaue Check (per Section 405.2) PASSES
Window U-Value and SHGC Check, {per Section 402.5) PASSES
Home Infiltration (Section 402.4,1.2) PASSES
Duct Leakage (Section 403,331 PASSES
Mechanical Ventilation (Section 4056 PASSES
Mechanical Vient ation Fan Efficacy (Section 403.6.1) PASSES
#handatory Requirements Check Box (IECC 15) PASSES
is home MEETS the annual en cost requirements of Section 405 of the 2015 Intemational Energy Conservation Code
bas 7In fact, this home surpasses the requirements by 6.3%.
Name |Rotby Schivarz Signaturs
Organization | Ene rgwLogic, Inc Date | 14 Februarny 2015
In accordance with IECC, building irputs, such as sstpaints, infiltration rates, and window shading may have been changed prior to
calcul sting anrusl energy cost. Furthermore, the standard reference design HWAC system efficiencies ars set equal to those in the

desian home & specified in the 2015 EQC, These standards are subject to changs, and softwars updates shod d be cbtained
38 Lo AP PLYe Sl 1criodlicall v o ersure the complisnoe cd milations reflect current. federal mimmum standards.
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Energy Code Inspection Checklist

@®nergylLogic
Property Organization RN T -
Bes! Budder In Americe Homes Energylogic
8925 Place to ve 720-838-0877 Inspection Status
Denver, CO BO238 Robby Schwarz Resuns are projected
8925 Best Place To Live Builder
Robby's Tes! play house Bes! Bullder In America He

‘General Building Information

Conditoned Area {sa ft) 3,560
Canditoned Volume (cublc ft) 34383
Insulated Shell Area (sq ft) 7.382.36

Tha building energy model in EXotrops reflects the building assemblies and energy festures listed below. Sometimes snsrgy
features will change in th fiskd from what has been modeled. The inspection procass should Kentify any changss and encure
that the homa confinues to mest the appiicable energy code.

Roof

T Mame:altic {1,372 61
R-25 continuous insulation, R-13 cawity insufation
Irsutation Grade: |

T Mame: attic ove (15251 |
R-17 continuous nsulation. R-13 cavity insulation
Insutation Grade: |

Above Grade Wall

Name: Front (400.3 s.1.)
R0 continuous insutation, R-23 cavity insulation
Insutation Grade: |

T Name: Laft (7027 s1)
R0 continuous insutation, R-23 cavily insulation
Irsudation Grade: |

T Mame: Back (854.151)
R continuous insulation, R-23 cavity insulation
Irsustion Grade: |

r’ Name: Right (575.7 at.)
) cantinuous insutation, R-23 cavity insulation
Insulation Grade: |

T Nams: garago (324 54 1

A R0 continuous irgitation, R-23 cavity ingulation
energyLogic Ingutation Grade: |

Compliance Documents
Needed to release the certificate of occupancy

SITY AND COUNTY OF DENVEF

Certificate of Occupancy

by the City and County of Denver Development Services on this date, 04/19/2
building or portien located at:

3451 Larimer St
that as of this date, this building or portion described below has been in:
nver Building Code and other ordinances of the City and County of De
use of this building for:

: BITATTOO SHOP

3451 Larimer St - Change of Occupancy - New tenant no work -

v

energyLogic

7/26/2018
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IECC 2015 Performance Compliance

Property Organization HERS Rating Information EthFODEI
ropeE Ekotrope Rating Go. Rater I (RTIN): 5458458
123 Fake St Test Rater HERS Status: Confirmed
Anytown. CO 80840
Builder
Confimed Rating
Annual Energy Cost
Design IECC 2015 As Designed
Performance
Heating 52,412 52,451
Cooling 3257 $163%
VWater Heating 527 3277
SubTotal - Used to determine compliance 52,946 2 >
Lights & Appliances 51582 154
Onsite generation 30 300
54,920 $4,835
TS AT ik
eI, 6-Dase COmpaancs AF LEakngs Tasang BIegnna averags mnsstanon
1] 1] &
e fenestrat Lighting LR ey e
uﬂf’fx"m suerage fenestration ighling Equipment Cffciency )
1] [ L

Design exceeds requirements for IECC 2015 Performance compliance by 1.9%.

Name: Test Rater Signature:

Organizaticr: Ekotrope Rating Co. Date: Jan 05,2017

Excirops HERS Rating Teel - Viersion 2,0,0.1530
IEBE A0S o sgerih, which in = AEBNET Accraclbuc IECC: Rk T

energyLogic

123 Fake St

Ekotrope

THIS HOME IS CERTIFIED TO MEET THE
2015 INTERNATIONAL ENERGY CONSERVATION CODE

Building Features
Ceiling Flat R-50 Duct Supply R-8.0, Retun R-B.0
Above Grade Walls R-21 Duct Leakage to Outside 0.0 CFM @ 25 Pa
Foundation Walls R-11 Total Duct Leakage 0.0CFM @ 25 FPa
Framed Floor R-0 Heating Fumace * Natural Gas * 85 AFUE
Slab R-10.0 Perimeter, R-0.0 Cooling Air Conditioner * Electric » 18 SEER

Lndler
Infiltration 1660 CFM50 Water Heating \WVater Heater  Natural Gas + 0.67 Energy Factor
Window U-Value: 0.31 SHGC: 0.25

The organization balow certifies that the proposad bullding design deseribed herein is consistent with the building plans,
and other with the permit application. The proposed building has been designed to meet the 2015
IECC requirements In comp\mm with Chapter 4 based on Climate Zone 5 and with all mandatory requirements,

Name: Test Rater Signature:

Organization: Ekotrope Rafing Co. Date: Jan 05, 2017

Ekotrope HERS Ratlnq Tool - Version 2.0.0.1580
version of this solwars ha t
The 2015 \nl;-r‘xwua\ Energy Consery; cion Code s 8 weioned Iredamiat o g Ineraonsl Cale Courc, e, (1027
saftuare has been acredied by RESNET to demanstrate IECC Perfommance Path Complante

7/26/2018
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2018 |ECC Certificate
1234 Place to Live, Denver, CO 80221

Building Envelope Insulation

Ceiling R-49.0

Above Grade Walls R-20.0

Foundation Walls R-15.0

Exposed Floor R-30.0

Slab R-0.0 Edge, R-0.0 Under
Infiltration Htg: 3.00 Clg: 3.00 ACH50
Duct Uninsulated

Total Duct Leakage 80.00 CFM @ 25 Pascals
Window Data U-Factor SHGC
Window 0.320 0.320

Mechanical Equipment

HEAT: Fuel-fired air distribution, Natural gas, 92.1 AFUE.
COOL: Air conditioner, Electric, 13.0 SEER.

DHW: Conventional, Natural gas, 0.62 EF, 40.0 Gal.
Builder or Design Professional

Signature

REM/Rate - Residential Energy Analysis and Rating Software v14.6

energyLogic

UA Compliance Path Simulated Energy Rating Index
Performance Path Path

Y B

Prescriptive Path

energyLogic

7/26/2018

48



Section R406 of the 2015 and 2018 IECC
Energy Rating Index Compliance Alternative

More Energy

* What is an Energy Rating Index

Existing
Homes

Standard __
New Home

RESNET.

.l HERS
INDEX socrery

Home

R

energyLogic

Section R406 of the 2018 IECC

Energy Rating Index Compliance Alternative

Home Energy Rating Certificate Fating Date
Feglatry I0: 631462645
P&'.-ﬂﬂ Number: 0314020079

ekotrope#
Confirmed Report

Hot Water 171 5240 3008 Intern
uqrn n:DIu'u:m 8.0 51948

nal Energy Comservation Code
nergy Conservation Code
b E nergy Comservation Code

Generat m eg salar) 21 52580
2015 Internatianal Energy Canservation Code
Totl: 13 1730 Frer

Home Feature Summary: Rating Completed by:
HomaTypes  Singhe famiy detachid Erergy RatenTast Rater
: BESHET 108485414

Rating Company:Ehstrags Rating Co

Rating ProviderEs g oo

LVl 0,310 SHGE: 0250

Test Ratar, Cortified Energy Rater

Fhastroge HE R Rating Tood - Viorion 2801590

Th e Erneegy Fatinn Sanchard Dl ko foe Uit s & sl aloh from T patie] provicd.

energyLogic

HERS*® lm:lel Score: Annual Savings Home:

how $ 5 91 2 ;.‘ [.lld . Anytown, CO RESNET

ullaer:
bt At e . HERS

i : This home meets or exceeds the

Your Home's Estimated Energy Use: criteria of the followings |ND EK
Use [Mnm] Annual Cost

Heating f21m2 Energy Stervd
Cooling "o §53 Energy Starva.1

7/26/2018
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Quantifying Energy Use

ERI vs. HERS

* ERI Index Score = HERS Index Score

Zero Energy Reference Existing

Home Home Homes

O 5888888 BER&LEREL

o
Less (=] 2 280 a8 More
Energy Energy
This Home

©2013 RESNET
energyLogic

Code Book misprint and the Errata

er-ra-tum
i'ratom,-'ra-,-'rat-/ noun
plural noun: errata

An error in printing or writing.

A list of corrected errors appended to a book or published
in a subsequent issue of a journal.

* R406.2 Mandatory requirements. Compliance with this
section requires that the mandatery provisions identified in
Sections R404-2 R401 through R404 labeled as ‘mandatory”
and Section R403.5.3 be met. The building thermal envelope
shall be greater than or equal to levels of efficiency and Solar
Heat Gain Coefficient in Table 402.1.2 or 402.1.4 of the 2009
International Energy Conservation Code.

energyLogic
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Mandatory sections of the 2018 |IECC

* R401.1 Mandatory Requirements

* Section R402.4 Air Leakage

* R402.4.1.2 Testing

* Air leakage rate not exceeding 5 air changes per hour in Climate
Zones 1 and 2, and 3 air changes per hour in Climate Zones 3
through 8

* Table R402.4.1.1 Air barriers and Insulation
* Section R403 Systems
* Section R404 Electrical Power and Lighting Systems
* Prescriptive requirements in R403.5.3

* Hot water pipe insulation

energyLogic

R406.2 Mandatory Requirements

* The building thermal envelope shall be greater
than or equal to levels of efficiency and Solar Heat
Gain Coefficient in Table 402.1.1 or 402.1.3 of the
2009 International Energy Conservation Code.

2018 IECC

If Solar is installed on a home using the ERI
path, builders must also meet the minimum
prescriptive envelope efficiency measures in
the 2015 IECC

If there is no solar on the home then the
builders must also meet the minimum
prescriptive envelope efficiency measures in
the 2009 IECC

energyLogic
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2009 IECC vs. 2015 IECC Prescriptive Table

0.65 0.30 R 30 R-4/6 0
0.40 0.25
4 except 0.35 R- 38 R-13 R-5/10 R-10/13 R-10, 2ft R-10/13
Marine 0.35 0 40 20 or 13+5 8/13
Climate 0.35 R-20 or 13+5 R-15/20 R-15/19 R-10, 4ft R-10/13
Zone 6 0.32 2045 or 15/19

13+10

-

e
energyLogic

HERS Index
More Energy
150
140
Existi
Why create a backstop B 130
120
* 100 meets the 110
minimum e

requirements of the
2006 International
Energy Conservation
Code prescriptive
requirements

98888383883
o

"@”

‘ Zero Energy

Less Energy e

energyLogic
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2006 IECC compliant

* 2 story

* 2800 Square Feet

* Single Family Detached
* Conditioned basement

* HERS Index
* HERS 98

energyLogic

Why create a backstop?

House Specs

Foundation R-10

Slab R-0

Floor over garage R-30 Grade 3
Rim R-19 Grade 3

Walls blown R-19 Grade 3
Windows U-.35/SHGC -.35
Doors R-5/ R-2.2

Attic R-38 flat R-30 edge

Furnace 80 AFUE w/ 200 CFM LTO &
20% return in attic R-6 /20% supply in
garage ceiling

Water Heater .54 EF

AC 12 Seer

7 ACH50 & Exhaust Ventilation
Default appliances 10% CFL

2009 IECC compliant

* 2 story

* 2800 Square Feet

* Single Family Detached
* Conditioned basement

e HERS Index
* HERS 95

* 6.4K PV system =55

energyLogic

Why create a backstop?

House Specs

Foundation R-10

Slab R-0

Floor over garage R-30 Grade 1
Rim R-19 Grade 1

Walls blown R-19 Grade 1
‘Windows U-.35/SHGC -.35
Doors R-5/ R-2.2

Attic R-38 flat R-30 edge

Furnace 80 AFUE w/ 200 CFM LTO &
20% return in attic R-6 /20% supply in
garage ceiling

Water Heater .54 EF

AC 12 Seer

7 ACH50 & Exhaust Ventilation
Default appliances 10% CFL

7/26/2018
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R406.3.1 ERI reference design
2015 |IECC EE—

* The ERI reference design shall be configured such  verese sy
that is it meets the minimum requirements of the s ™
2006 International Energy Conservation Code
prescriptive requirement

2018 |ECC

* The Energy Rating Index will be develop in
accordance with ANSI/RESNET/ICC 301-2014

* The proposed residential building shall be shown
to have an annual total normalized Modified
Loads that are less than or equal to the annual
total Loads of the ERI reference design

energyLogic

Twin Houses

ERI reference design house VS. Builder’s desired house
* Geometric Twin * Geometric Twin
* 2006 IECC prescriptive * Mandatory 2009 IECC Envelope R-
requirements Values

* 2015 IECC Mandatory Requirements

The Builder’s house must have the Energy Rating Index
Required by code, or lower, to meet the intent of code

energyLogic
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Table R406.4 Maximum
Energy Rating Index

Climate 2015 IECC
Zone Energy Rating Index

1 52
2 52
4 54

55

54
8 53

* Compliance based on an ERI analysis requires that the
rated design be shown to have an ERI less than or equal
to the appropriate value listed in Table R406.3, when
compared to the ERI reference design

energyLogic

Features that Impact the ERI

(Lower the score)

* Mechanical equipment
* High efficiency furnace
* High efficiency AC
* High efficiency water heater

* More R-value than required by the 2009 IECC
* House orientation with the ERI
* House tightness below 3 ACH50
* Duct leakage to the outside

* Duct location

* Whole house fan

* CFL or LED Lighting above 75%

* High efficiency appliances

Solar

energyLogic

7/26/2018
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ERI Calculation includes

ﬁ States that Allow the ER| Compliance Option in the
LLh, International Energy Conservation Code” (IECC)

* Internal gains
* |nternal mass
¢ Structural mass

* Heating and cooling systems
* Equipment efficiencies and sizing
* Air-and ground-source heat pumps
* Solid fuel combustion

* Service water heating systems

* Thermal distribution systems

* Thermostat

* Lighting, appliance and miscellaneous loads

energyLogic

R406.6 Documentation

* Documentation of the software used to determine
the ERI and the parameters for the residential
building in accordance with Sections R406.6.1
through R406.6.3

* Compliance software tools

¢ Compliance report -
* Additional Documentation

The Energy R:_:;:El!ndez \

lc?:v‘\‘:::i::c?pam.
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2015 [ECC R-406 Projected
Energy Rating Index Report

Property Crganization Ennrgy Rating Incex In
EBuicerBast Buildsr In Americs Homes  Company EnargyLogic Projacted Raling
Address8925 Placs to live, Denver, GO Phone: T20-838-0677 Raing Na:

Rater: Robby Stwarz Rater ID (RTIN}:2124083

Date Rated:- 292016

HERS' Index mated Annual Energy Consumplion®

P Raled Home Calosaled | Ratad Home Co:

- Energy Us= (MBtu)

Exlsting 0 Heating 50.7 626

Hames 13 Coaling 25 s88
o Water Heating 18.9 $172

Returance Lights & Appliances 324 51,050
Home: -
- Pholovollaics 0.0 50
- Total M3 51.936
il Db 1 S NI G Dt
e
- Thisteme ERI with PV:63
- ERI without PV:63
=
£l Annual Estimates
Zor0 Enengy y Eleciric (KWWh)10,063.9 ©02 Emission:
Fre.
Natural Gas (Therms):767.9
e WP Lt [Framronnrars Kocres pewmes swtm e |
Maximum Energy Rating Index:55 This Home's Energy Rating Index:63 FAIL

This home DOES NOT MEET the Energy Raling Index Score requirement of 2015 IECC R-406 based on
Chimata Zone 5. In addition to the Energy Rating Index other mandatory measures must be met (See Mandatory
Reauirements en second page.)

Mame:  Robby Shwarz Signature
Organization:  EnergyLogic Dale:  Oct 12, 2017

Rating Provider Data and Seal

Company:EnergyLogis

Address:PO Box N Berthoud, CO 80513 [
Phone #:(970) 556-0839

Fax &

To determine if a provider is properly acereditad go to: www.resnet uslprofessionallprograms/search_directory

energyLogic To determine if a providar is preperly accredited ge t:

RESNE 2015 IECC R-406 RESNET
! Confirmed Energy Rating Index
Property ngrgt?nrt

Builder Ekctrope Company:Ekotrope Rating Co.
Address: 123 Fake St, Anytown, CQ Phone:

AL ENERGY NETWOR

RESNET Confirmed Rating
Rating No:631462669
Rater ID (RTIN):5458458
Date Rated:

one:
Rater;Test Rater

Estimated Annual Energy Consumption®

Mmere tra Rated Home Calculated | Rated Home Cost ($/yr)
“,5’ - Energy Use (MBtU)
Eduting . Heating K $1,182
omes 1 Cosling 08 553
il Water Heating 171 5240
Reference ;:o Lights & Appliances 360 $1544
Home . Photovoltaics -23.1 -$1,351
w Total 1312 5731
n *Basas on stansard cperaing cord tiars
0
o m ERI with PV:40
iy ERI without PV:58
o This Home:
w Annual Estimates
Zora Enorgy ® Electric (KAh):10,525.3 €02 Emissians (Tons):15.7
L N Natural Gas (Therms}S52.3 Energy Savings ($)™:5280
. ] [ s |
Maximum Energy Rating Index:55 This Hos Energy Rating Index:40 PASS

This home MEETS the Energy Rating Index Score requirement of 2015 IECC R-406 based on Climate Zone 5. In
addition to the Energy Rating Index other mandatory measures must be met.(See Mandatory Requirements on
second page.)

MName: Test Rater Signature:
Organization: Ekotrape Rating Co. Date:  May 10, 2017

Company:Ekotrope Provider
Address:

Phone #:

Fax#:

7/26/2018
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Will the ERI path be used?

* In 2015

* 190,180 homes were
rated

* Average HERS Index 62

* In 2016

* 206,583 homes were
rated

* Average HERS Index 61

energyLogic

Energy Rating Index
Path

Simulated

BTESL LTOLIVE
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2018 Compliance Reality

* 2 story

* 2800 Square Feet

* Single Family Detached
* Conditioned basement

* UA Alternative
* Pass by 6.3%

* Simulate Performance
* Pass by 1.8%

* Corresponding HERS Index
* HERS 72

energyLogic

Base Case Compliance

House Specs

Foundation R-15

Slab R-0

Floor over garage R-30
Rim R-19

Walls blown R-20
Windows U-32/SHGC.32
Doors R-5/ R-2.2

Attic R-49 flat R-38 edge

Furnace 80 AFUE w/ 150 CFM LTO &
10% in attic R-8

Water Heater 62 EF

* AC 13 Seer

3 ACH50 & Exhaust Ventilation
Default appliances 75% CFL

2018 Compliance Reality

* 2 story

* 2800 Square Feet

* Single Family Detached
* Conditioned basement

* UA Alternative
* Pass by 3%

* Simulate Performance
* Pass by 6.9%

* Corresponding HERS Index
* HERS 61

energyLogic

Typical Code House in Colorado

House Specs

Foundation R-11

Slab R-0

Floor over garage R-50
Rim R-19

Walls blown R-23
Windows U-34/SHGC.32
Doors R-5/ R-2.2

Attic R-38 flat R-30 edge

Furnace 92.5 AFUE w/ 50 CFM LTO &
10% in attic R-8

Water Heater 62 EF

AC 13 Seer

2.5 ACH50 & Exhaust Ventilation
Default appliances 100% CFL

7/26/2018
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Which Pathway to use?

Home Energy Rating Certificate Ratineg Date ekotrope ¥

Ri try I0: 31452689
Confirmed Report n:?;f_..m-_ B31402009

HERS® Index Score:

Annual Savings Home:

$5,912 s ™"

Your Homa's Estimated Energy Use:

Use [MBtu) Annual Cont
Heating e 5182
Cosling or 553
Het Water 7.0 £a40
Lighsu/Apgdiances Mo 1044

Service Charges
Generation (a5, Selar L 3] 52689
Tenal: 111 $1,750

Home Feature Summary:

e vz LS. b ERITORE

This home meets or exceeds the
criteria u! the following:

oy Star -il

niternational Energy Conservation Code
nternational Energy Carervation Code
ternatianal Energy Canservation Code
215 Internaranal Energy Conenation Code

Rating Completed by:

Ervargy AateriTest Fiter
RESHET IL25483458

Asting Company:Eustrepa Rating Co.

Rating Provider:Encirapm brosnr

Tt Ratar, Cartifinct Energry Rabar

Etoepes b S Rt e - oemin 2110 5300
ok,

s Horm gy i S elare [ kot i Parssns et o s i

Section R406 Simulated Performance Path
HERS Index is a by product

energyLogic

Four Steps of IECC Performance Compliance
Simulated Performance Path or Energy Rating Index

Step 1
From Plan Analysis:

* Demonstrates that the proposed
design will comply with the IECC.

* Determine the most cost
effective way to comply with the
IECC.

* Develop required permitting
submittal documents.

* Assistance with other required
documents such as air sealing
details.

_i‘i] .ﬁ
Step 2

Rough Inspection:

* Perform IECC required rough
inspections for compliance,
qufllty assurance, and builder
ris

* Inspections allow 3™ Party to
generate final documentation
that is needed to obtain the
certificate of occupancy.

* Insulation, air barrier, windows,
HVAC, Duct leaka e, moisture
management and more will be
inspected.

* Action item reporting after each
inspection.

energyLogic
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Four Steps of IECC Performance Compliance Simulated

Performance Path or Energy Rating Index

Step 3
Final Inspection:

* Diagnostics - Blower door air
tightness and duct leakage to
outside

 Attic and foundation insulation

* Controlled whole house
mechanical ventilation / Spot
Ventilation

* Action item reporting after each
inspection.

energyLogic

Step 4

Modeling and Certification

* Making the from plans analysis
address and lot/site specific
including the details of what has
been inspected at rough and final

* Generate required code
compliance certificates and reports
for C.O

* Homes using the Simulated
Performance Path receive a cost
compliance report, and other
required reports

* ERIScore is a byproduct on code

compliance using the SPP

720-838-0677

energyLogic
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Home Energy Rating Certificate
I Projected Report i

HERS® Index Score:

Rating Date: 9/29/2016
Registry ID: Unregistered
Rating Number:

Annual Savings

$1,597

@nergylogic

Home:
8925 Place to live, Denver, CO

Builder:

Your home's HERS score is a relative
performance score. The lower the number,
the more energy efficient the home. To
learn more, visit www.hersindex.com

Your Home's Estimated Energy Use:

*Relative to an average U.S. home

Use [MBtu] Annual Cost
Heating 59.7 5626
Cooling 25 588
Hot Water 189 5172
Lights/Appliances 3241 $1,050
Service Charges 50
Generation (e.g. Solar) 0.0 -50
Total: 131 $1,936
Home Feature Summary:
— Home Type:  Single family detached
150 Conditioned Floor Area: 3,560 5.t
st : Number of Bedrooms: 4
- Piimary Heating Syst: Furnace » Hatural Gas»
™ Primary Cooling System:  Alr Conditionsr »
[Eabers 100 Primary Water Heating:

HESEEAES
H
Z
2

Foundatien Walls:  R-11

ZaoEnergy
Torit

i

A8
U-Value: 0,340, SHGC: 0.260

Best Builder In America Homes

This home meets or exceeds the
criteria of the following:

Energy Starv3

Energy Starv3.1

2006 International Energy Conservation Code
2009 International Energy Conservation Code
2012 International Energy Conservation Code
2015 International Energy Conservation Code

Rating Completed by:

Energy Rater:Robby Shwarz
RESMET ID:2124083

Rating Company:Energylogic
PO Bogxr\ Beﬂ?ﬂoﬂd,cog 0573
(970) 556-083%

Rating Provider:EnergyLogic
PQ Box N Berthoud, CO'80513
(970) 556-0839

Robby Shwarz, Certified Energy Rater

Ekotrope HERS Rafing Tool - Version:2.1.0.1787

The Home Energy Rating Standard Disdosure for this house is available from the
This report does not constitute a

Rating Date:
Registry |ID: 631462669
Rating Number: 631462669

ekotrope i

Index Score:

Your home'’s HERS score is a relative

performance score. The lower the number,
the more energy efficient the home. To
sit www.hersindex.com

Annual Savings

$5,912

Home:
123 Fake St, Anytown, CO

Builder:

*Relative to an average U.S. home Ekotrope

Your Home's Estimated Energy Use: This home meets or exceeds the
Use [MBtu] Annual Cost criteria of the following:

Heating 77.0 $2,182 Energy Starv3

Cooling 0.9 $53 Energy Star v3.1

Hot Water 17.1 $240 2006 International Energy Conservation Code

Lights/Appliances 360 $1.944 2002 International Energy Conservation Code

éi:;:;::;ges Salar) 531 %2 sgg 2012 International Energy Conservation Cade
9 ) ! 2015 International Energy Conservation Code

Total: 1311 51,730

HERS' Index

il ere trergy
50
Existing o
Hames o
o
Aot -
arence
Home o
%0
™
»
s
»
This Home
n
2ero Energ :
o
[T
g

Home Feature Summary:
Home Type:  Single family detached
Conditiened Floor Area: 4,500 sq. ft.
Number of Bedrooms: 4
Primary Heating System:  Furnare - Natural Gas - 95 AFUE
Primary Cooling System:  Air Conditioner » Blectric» 16 SEER
Primary Water Heating:  Water Heater » Natural Gas « 0.67 Energy Factor
House Tightness: 1660 CFMS0 / 2,25 ACH50
Duct Leakage to Qutside: 0 CFM25
Above Grade Walls:  R-21
Ceiling:  R-50

Rating Completed by:
Energy Rater:Test Rater
RESNET ID:5459458

Rating Company:Ekotrope Rating Co.

Rating Provider:Ekotrope Provider

Window Type:  U-Value: 0.310, SHGC 0.250
Foundation Walls: ~ R-11

Test Rater, Certified Energy Rater

Ekatrope HERS Rating Tool - Version:2.0.0.1550

The Home Energy Rating Standard Disclosure for this house is available from the rating provider.

7/26/2018
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