ERI vs. Performance Path:
Which is better for the builder?

10/24/2018

Presented By Robby Schwarz

INTERNATIONAL
ECIN).IDEEBGY CONSERVATION

 ANSI 301 Named the Energy Rating Index T ot of
* RESNET HERS ERI
* 2015 IECCERI

* 2018 IECC ERI
* More to come
. ;I'hde Code ERI is not a marketing tool/Not the Same at the HERS
ndex
« Code ERI will become a matrix of compliance just like:

* Area weighted U-factors for the U-factor trade off/RESCheck path
+ Cost Compliance for the Simulated performance path

* Most cost affective compliance
* HERS Index/ERI is a byproduct of the path way for marketing

« Section R405 Simulated performance path is the path for Builders
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* 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

®Gnergylogic
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2009

Climate
Zone

4 except
Marine

5and
Marine 4

Climate
Zone 6

Climate
Zone7 &8

®ne

Window U-
Factor

1.2
NR

0.65
0.40

0.35
0.35

0.35
0.35

0.35
0.32

0.35
0.32

0.35
0.32

Window
SHGC

0.30
0.25

0.30
0.25

0.30
0.25

NR
0.40

NR

NR

NR

2015/18

Ceiling
R-Value

R-30
38

R-38
49

R-38
49

R-49

R-49

Wood Mass Wall
Framed Wall | R-Value

R-Value

R-13 R-3/4
R-13 R-4/6
R-13 R-5/8

R20 or 13+5 8/13

R-13 R-5/10
R20 or 13+5 8/13

R20 or 13+5 R-13/17

R-20 or 13+5
R20+5 or
13+10

R-15/20

R-21 R-19/21
R20+5 or
13+10

R-19

R-30

R-30

R-38

Basement
Wall R-Value

R-5/13

R-10/13

R-10/13
15/19

R-15/19

R-15/19

Crawl
Space Wall
R-Value

0 0

0 0
0 R-5/13
R-10, 2ft R-10/13
R-10, 2ft R-10/13
15/19
R-10, 4ft R-10/13
15/19
R-10, 4ft R-10/13
15/19

INTENT
IMPACT
DIFFERENCE

IN-tent

/in'tent/ 4

noun

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

A Meamber of the nfermational Code Family*

|39¢
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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

®Gnergylogic

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

®Gnergylogic
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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

Common starting point
Four divergent paths
Common end point

156136452

®Gnergylogic
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®Gnergylogic

Adoption Amendment

BUILDING INSPECTION DEPARTMENT

* a'mend-ment

* 3'men(d)mant/

« noun

« @ minor change in a document.

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

®Gnergylogic
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®Gnergylogic

Its not your Daddy’s code?

* No longer building the minimum _ _ _ house allowable!
Savings 30%
g 10% 2% 2% 1% 2%  15% 15%
g Standard &
1| 9o 7075 1983/86
@ MEC
. 1992/93 MEC “ o C
R 8o 1955 IECC
x 70 -
e
£
e 60
=2 e
& 50| EECC  IECC
@ Formed 2012
ui | | 1 1 | | =

1975 1980 1985 1990 1995 2000 2005 2010 2015 2018
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Focus on House Performance ﬂm

®Gnergylogic

Fundamental Questions

Is It There? Does It Work?

®Gnergylogic
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Is It There?

®Gnergylogic

Is It There?

®Gnergylogic
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Specific and technical
requirements for:

* Building Thermal Envelope
* Mechanical Systems
* Service Hot Water Systems

* Electrical Power and
Lighting Systems

®Gnergylogic

®Gnergylogic
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Value?

“E_é - Builder Perspective
- : - + 15t Costs/cost of construction
.m * Flexibility in specification selection

+ Build the house you want to

[ * Builder Risk
| QU >
"V"J « Consumer Perspective
5 * Cost of ownership
» Payback

o Simple payback
o Investment paid for in a loan
* Opportunity cost

®Gnergylogic
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l
Prescriptive Path UA Compliance Path Simulated Energy Rating Index
Performance Path Path

, . 9
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International Energy Conservation Code

Mandatory Requirements

IECC

THONAL
ENERGY CONSERVATION
CODE

®Gnergylogic .

« 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

®Gnergylogic .
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Installation issues required by code

my

®Gnergylogic

Most restrictive path
+ Only option is to do better

No compliance Tool

Must declare that this is your
method of compliance

» Permitting plan set is the
documentation

» Prescriptive installation details carry
over to other pathways
= Eave baffles
= Crawl space vapor retarder

= Attic insulation installation
requirements

= Etc.

®Gnergylogic
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®Gnergylogic

R402.1 General (Prescriptive).

* The building thermal envelope shall
meet the requirements of Sections
R402.1.1 through R402.1.4.

Sections R402.1.3

* R-value table specification
Section R402.1.4

+ U-Value table specification

Section R402.1.5
+ Total UA Alternative Approach

* R402.1.3 R-value computation

Insulation material used in layers,
such as framing cavity insulation
and insulating sheathing, shall be
summed to compute the
component R-value

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

(Attics)
« Computed R-values shall not

include an R-value for other building

materials or air films

ECS

@nergyl_ ® 1 Mass walls shall be m accordance with Section R402 2

TABLE R402.1.2
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT?
. . e T
CLIMATE | SPACE®
Only looking at Cavity or |
R-VALUE
1 0
; component R-value/U-value 3
3 vl L vzl 38 FATEL ey 34 Ji¥ v 5/13
4 ’{‘1‘*?' 032 0.55 0.40 49 2o0r13+5* | 813 19 1013 | 1028 | 1013
Manne
> and 030 0.55 NR 49 200r 1345 | 1317 30° 1519 | 10,24 | 1519
Manne 4
o T30 o bl 14 T (20T Ol I3TI0 10720 o T510 LA T
Tand § 030 555 R 39 [20+5 or 13+10°F] 19721 35 15719 | 10,40 | 1519

NR = Not Required

EocSl 1 foce 3048

msulation, the installed R-value of the msulation shall be not less than the R-value specified i the table

[:1 R-values are nummums. U-factors and SHGC are maximums. Where msulation 1s wstalled n a cavaty that 1s less than the label or design thickness of rhe]

b. The lenestraton U-factor column excludes skyhghts. The THGC column applhes to all glazed Tenestration
Exception: In Chmate Zones | through 3, skylights shall be permutted to be excluded from glazed fenestration SHGC requiements provided that the SHGC
T -

“15/19” means R-15 continuous insulation on the intenor or exterior of the home or R-19 cavity insulation at the mtenior of the basement wall Alternatvely,
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|

€. “10/13" means R-10 continuous imsulation on the mtenior or extenior of the home or R-13 cavity msulation on the mtenior of the basement wall
home.

d K-5 msulanon shall be provided under the full slab area of a heated slab m addion to the required slab edge msulation X-value for slabs. as mdicated mn the
table. The slab edge msulation for heated slabs shall not be required to extend below the slab.

e There are no SHGC requirements in the Marine Zone

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

g Altematively_insulation sufficient to fill the framing caviry and providing not less than an R-value of R-19

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

contmuous msulation

2.5. The second R-value apphies where more than half of the msulation 1s on the mtenor of the mass wall

14
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e FlOOI Systems

with insulation
(R-30 minimum),

» Best Practices
* |nsulation must be in contact
with the surface it is
intended to insulate

« Insulation completely fills the
cavity

2012 IECC
* R402.2.7 Floors.

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

- A « R-30 climate zone 5

®Gnergylogic

Ducts in Garage Ceiling

Code requirements

= I[nsulation in complete
contact with subfloor

= Insulation encapsulates
duct

« |[ECC Table 402.1.2 footnote
G

= Minimum R-19 below duct

®Gnergylogic
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CEILING U- FRAME WALL | MASSWALLU- [ FLOORU- |BASEMENT WALLU- | CRAWL SPACE
CLIMATE ZONE FENESTRATION SKYLIGHT FACTOR U- FACTOR FACTORD FACTOR FACTOR WALL U- FACTOR
U-FACTOR U-FACTOR
| 050 075 0.035 0,084 0.197 0.064 0.360
2 0.084

0.477

0.40 0.65 0.030 0.165 0.064 0.360 0.477

0.32 0.55 0.030 0.060 0.098 0.047 0.091¢ 0.136

4 except Marine 0.32 0.55 0.026 0.060 0.098 0.047 0.059 0.065

5and 0.30 0.55 0.026 0.060 0.082 0.033 0.050 0.055
Marine 4

0.30 0.55 0.026 0.045 0.060 0.033 0.050 0.055

7and 8 0.30 0.55 0.026 0.045 0.057 0.028 0.050 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

®Gnergylogic

Software allows tradeoffs

UA Compliance Path Simulated Energy Rating Idex
Performance Path Path

®Gnergylogic
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* 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) and the Simulated Performance 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)

®Gnergylogic

2018 IECC reference design house VS. Builder’s desired house

e Geometric Twin e Geometric Twin

+ 2018 IECC prescriptive envelope U-values in » Envelope U-values based on Builder's
(Table 402.1.4) Specification

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

®Gnergylogic
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s

A method for performing
conductive energy trade offs

Conduction = Heat Flow
through Materials

* Trading off the R-values
and U-values in the
thermal envelope

@ Surface 2

» Mathematically making Roiin e NN
the R-value and U-value —
paths

i L Ly re—

®Gnergylogic

= |f the total building thermal
envelope UA (sum of U-factor times assembly
area) IS less than or equal to the
total UA resulting from using the
U-factors in Table R402.1.4
(multiplied by the same assembl
area as in the proposed buildin 3/
the building shall be considere
in compliance with Table
R402.1.1.

» The UA calculation shall include
the thermal brid|ging effects of
S.

framing materia
®Gnergylogic
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IECC 2018 Building UA Compliance

@nergylogic
Property Organization Laioeds e e
8925 Place to live EnergylLogic
Denver, CO 80238 720-838-0677 Inspection Status
Robby Schwarz Results are projected
2018 IECC Compliance - taken toa |
Robby's Test play house Builder
Best Builder In America Homes
Building UA
Elements IECC Reference As Designed
Ceilings
Above-Grade Walls 144.0 120.7
Windows, Doors and Skylights 1371 120.5
Slab Fioor: 273 213
Framed Floors 44 8.0

Basament Walls
Rim Joists
Overall UA (Design must be equal or lower):

I Mandatory Requirements I

m“wa ltmativ i lation and :Hanz T A et fenastrator
i L aifen or insulation a akage Tastr 1 fens:
e Lagterene b et " St sk s b

e o) @

WIT i) Wandatory Checkiat
Gr}-;_‘wpqmu average fenastraton Lighting Equpmant Eficency
for

© @ [~}

IREWTEEAT
Mechancal Vantiation Rate

WLy WEY
2 Dusi fasting Hol wailsr ppe msulaion
IRC 2018 Chapter 15

@ @ @

Design exceeds requirements for IECC 2018 Prescriptive compliance b

Name: Robby Schwarz Signature:

Organization: Energyl.ogic Digitally signed:

10/10/18 at 10:29 AM

Simulated
Performance Path

Energy Rating Idex
Path

19
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= This section establishes criteria for
compliance using simulated energy
performance analysis

» Such analysis shall include
* Heating
» Cooling,
* Service water heating energy only

» Compliance with this section requires
that the (Mandatory) items still be met

Whole Building Performance

Mechanical

equipment tradeoff
removed

®Gnergylogic

»Energy Analysis

« A method for performing whole
house performance energy
trade offs

+ Conduction - Trading off R-values
and U-values

e Convection - Energy moving with
air infiltration and exfiltration

+ Radiation - Trade offs created by
energy moving form areas of high
concentrations to low
concentration through open
space.

®Gnergylogic

Energy moves from warm to cold

1

CONVECTION

~ RADIATION

CONDUCTION

http://www.bpihomeowner.org/blog/technically-speaking-principles-heat-transfer

20
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PERFORMANCE PATH OPTIONS PROVIDE FLEXIBILITY

®Gnergylogic

Used by modeling software for Code

2015 reference design house R :
Built from table 405.5.2(1) Rated Home: Builders desired house

» The reference home is the geometric ~ * The home you are building and )
twin of the rated home configuredtoa  €valuating, compared to the “Reference

standard set of thermal performance home in order to quantify performance
characteristics. and demonstrate compliance with the
« l.e. The 2015 IECC Prescriptive path Energy code.

®Gnergylogic
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= 405.3 Performance-based
compliance. Compliance based (u
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.

®Gnergylogic

IECC 2018 Performance Compliance

@nergyLogic

Property Organization wrmiven i e
8025 Place to live Energylogic
Denver, CO 80238 T20-838-0677 Inspection Status

Robby Schwarz Results are projected
2018 IECC Compliance - taken to a |
Robby's Test play houss Builder

Best Builder In America Homes

Annual Energy Cost
Design IECC 2018 As Designed
Performance

Heating §521 $472
Cooling §147 §122
Water Heating $156 $156

Mechanical Ventilation ] )
SubTotal - Used to determine compliance
paances Wioul ventiation — 505

IgNis & ApJ
Onsite genaration §0 $0
Total $1.472 §1.373

TIITT
rlormance based complianca Ar Luaknge Testing A weghied average fenssirabon
y 115% SHec

mw
LLLLLLLLL d averags fenestraton Lighting Equipment Efficiency

®
()
(<)

,ﬂd.l:n_.m.
= Name Robby Schwarz Signature il

22
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13 RESNET

This Home

®Gnergylogic

o
I =
L e g

Prescriptive Path

®Gnergylogic

UA Compliance Path

Simulated
Performance Path

-~

Energy Rating Idex
Path

23
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Energy Rating Index Compliance Alternative

* What is an Energy Rating Index

Standard __
New Home

RESNET.

¢ IHERS

2Zero Energy
INDEX

Less Energy

11

®Gnergylogic

Energy Rating Index Compliance Alternative

ERI Index Score # HERS Index Score any more

& Energy Rating Certificate

Zero En Reference ting
Home Home omes
@ N A
[ DNERNSelERr |
QO B M W oo - - i < i~
o ©o o o =] o o [~ I T )
Less | N ° ° ° ° More
Energy Energy

This Home

13 RESNET

®Gnergylogic
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R406.2 Mandatory requirements.

) -t ' ' l Compliance with this section
e r ra u requres that the mandatory
it e rat rovisions identified in Sections
I'ratem,- ra-,- rat-/- noun 2 R401 through R404 labeled
plural noun: errata asérgang%tory” ancE]Sebcti(I)dn
L " R403.5.3 be met. The building
An errorin printing or writing. thermal envelope shall be greater

Alist of corrected errors appended to  than or equal to levels of efficiency

a book or published in a subsequent  and Solar Heat Gain Coefficient in

issue of a journal. Table 402.1.2 or 402.1.4 of the
2009 /nternational Energy
Conservation Code.

®Gnergylogic

* 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

®Gnergylogic
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* 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.

T ¥ .'_3——.-_ _T'___'.
SRR

2018 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

e 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

Climate | Window U- | Window Celling Wood Mass Wall | Floor Basement Slab Crawl
Zone Factor SHGC R-Value Framed R-Value R-Value | Wall R- R-Value Space Wall
EL Value and R-Value
R-Value Depth
1 1.2 0.30 R-30 R-13 R-3/4 R-13 0 0 0
NR 0.25
2 0.65 0.30 R-30 R-13 R-4/6 R-13 0 0 0
0.40 0.25 38
3 0.35 0.30 R-30 R-13 R-5/8 R-19 R-5/13 0 R-5/13
0.35 0.25 38 R20 or 13+5 8/13
4 except 0.35 NR R-38 R-13 R-5/10 R-19 R-10/13 R-10, 2ft R-10/13
Marine 0.35 0.40 49 R20 or 13+5 8/13
5and 0.35 NR R-38 R200r13+5 R-13/17 R-30 R-10/13 R-10, 2ft R-10/13
Marine 4 0.32 49 15/19 15/19
Climate 0.35 NR R-49 R-20 or R-15/20 R-30 R-15/19 R-10, 4ft R-10/13
Zone 6 0.32 13+5 15/19
R20+5 or
13+10
Climate 0.35 NR R-49 R-21 R-19/21 R-38 R-15/19 R-10, 4ft R-10/13
Zone7 & 0.32 R20+5 or 15/19
8 13+10

®Gnergylogic
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Why create a backstop

* 100 meets the minimum
requirements of the 2006
International Energy
Conservation Code
prescriptive requirements

®Gnergylogic

HERS?® Index
< More Energy
150
140

Existing L 130
Homes !
120
110
Standard
New Home 100

90
80
70
60
50
40
I 30
20
10

Zero Energy
Home o

@ Less Energy

2006 IECC compliant

2 story

+ 2800 Square Feet

* Single Family Detached
» Conditioned basement

» HERS Index
« HERS 100

* 6.5K PV system = HERS ERI 55

®Gnergylogic

House Specs

» Foundation R-10

» Slab R-0

+ Floor over garage R-30 Grade 3

* Rim R-19 Grade 3

« Walls blown R-19 / Knee wall R-13 Grade 3
* Windows U-.35/SHGC -.35

* Doors R-5/R-2.2

+ Attic R-38 flat R-30 edge

» Furnace 80 AFUE w/ 4% CFM LTO & 5% supply &
return in attic R-6

» Water Heater .56 EF

* AC 12 Seer

* 8 ACH50 & Exhaust Ventilation
 Default appliances 0% CFL

10/24/2018
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g
2015 IECC

\\“

. . « . Morigage Industry
* The ER/ reference desijgn shall be conflﬁurfgo%uch that is it Nt s oy
e Standards

meets the minimum requirements of t o
International Energy Conservation Code prescriptive
requirement

2018 [ECC

* The Energy Ratin

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
tcg)an, or equal to the annual total Loads of the £R/ reference

esign

®Gnergylogic

ERI reference design house Builder’s desired house
+ Geometric Twin » Geometric Twin
+ 2006 IECC prescriptive requirements « Mandatory 2009 IECC Envelope R-Values

« 2015 IECC I\/I_an

datory Requirements
ol

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

®Gnergylogic
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Climate 2015 IECC Climate 2018 IECC
Zone Energy Rating Index Zone Energy Rating Index
1 52 1 57
2 52 2 57
3 51 3 57
4 54 4 62
5 55 5 61
6 54 6 61
7 53 7 58
8 53 8 58

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

MANDATORY

« Mandatory Insulation levels (Backstop)
» 2015 ERI 2009 IECC Insulation Table
» 2018 ERI 2009 IECC Insulation Table or 2015 IECC Insulation Table
* Hot water pipe insulation

» Specific ERI score per climate zone
« 2015 ERI created per code defined RESNET process
» 2018 ERI score created per ANSI/RESNET/ICC standard 301

» Other Normal Code compliance Mandatory/Prescriptive
requirements

®Gnergylogic
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(Lower the score)

Mechanical equipment
+ High efficiency furnace
+ High efficiency AC
« High efficiency water heater

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

®Gnergylogic

More R-value than required by the 2009 IECC

2015 IECC R-406 Projected
Energy Rating Index Report

RESNET

Property Organization Energy Rating Index Information
Bulider Bast Bulder In America Homes  Company-Energylogc Projected Rating
Phone: 720-838-0677 Rating No:

Rater |D (RTIN}:2124083
Date Raled-201608-20

ddreas:
8025 Ptacoe lo live, Denver. CO B0238 Ratar-Robby Schwarz

HERS Index —

ergy Consumptio

2018 IECC R-406 Projected Energy Rating Index

Report

Property
Bulider Best Bullder In Amenica Homes

Addreas:
BB25 Placa o live, Denver, CO B0Z38

Organization

Company EnergyLogc Projectsd Rating

Phone: 720-838-0677 ing No:

Rator Robby Schwarz Rater |D (RTIN):2124083

Date Rated 201600.20

Energy Rafing Index 51

This homa MEETS the Energy Rating Index Scora requirement of 2015 IECC R-406 for Climate Zone 5. It
MEETS all of the requirements werified by Ekotrope. Mandatory requiremants are summarized on the 2nd page
of this report, some of which are not verified by Exotrope. A

(LUS
Signature S

Mama  Robby Schearz 1
Digitally signed:  10/10/18 at 10:20 AM

Organization:  EnergyLogic

Company-Energylogic ;(’ N Y
Address PO Box N Berthoud, CO 80513 12l

er— Raled Home Calculated | Rated Home Cost (847} Rated Home Calculated Energy Use Rated Home Cost (8/yr)
L Energy Use [MBtu) {MBtu)
Exuiing - Healng 487 s487 Heating 487 8467
V. = Coaling 18 $65 Codling .8 65
= Walar Heating 102 505 Wator Haating 102 00
e = Lights & Appliances 29 §705 Lights & Appliances 21 §705
= Phetovolisics 00 30 Protovollaics 05 3
" Total 828 1.3 Total 028 1,203
= Snet o conbr weurey i Wt o pireuss g At
- ERI with PV:51 ERI with PV:61
B ThinHeme ERI without PV:51 ERI without PV:61
n Annual Estimates
e tpegy > Electric (WWh}8.219.3 €02 Emissions (Tone)9.6 Blectric (KWh}:6,219.3 CO2 Emissions (Tons| 8.6
e (Therms ) £15.4 Energy Savings ($)™"NIA Natural Gas (Thems) 6154

Maximum Energy Rating Index 61

“This home MEETS the Energy Rating Index Score requirement of 2018 IECC R-406 for Climale Zone 5. It
MEETS &l of the requiremants verified by Ekotrope. Mandatory requirements are summarized on the 2rd page
of this report, some of which are not verified by Ekotrope.

Name: Robby Schwarz
Organizations  EnergyLogic

This Home's Energy Rafing Index 61 PASS

Aol
Ol Scbiane—
Signature: 1]

Digitally signed: 101018 at 10:29 AM

Y
| Addiess:PO Box N Barhoud, 0O 80813 \
Phon 56-08: . oy ] |
ol :a(wu]s - Y=/ Phon #:(370) 655-0830 f 4, o Vmsane)§
AN e Fax it T/
e o e
To determine if i properly accredied Is directory
= e e i s To dutermine il @ provider i properly accrodted go lo: www.resnet. _directory

Rating Provider Dats and Seal
oy | ™
Company-EnergyLogic I ,-’_" N\
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In 2015

In 2016

1942, 254

Number of homes HERS-rated in 2016

In 2017

HERS #ERI

* 190,180 homes were HERS Rated
» Average HERS Index 62

» 206,583 homes were HERS Rated
+ Average HERS Index 61

¢ 227,840 homes were HERS Rated
* Average HERS Index 62

®Gnergylogic

Prescriptive Path UA Compliance Path Simulated
Performance Path

®Gnergylogic
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UA Compliance Path

Simulated
Performance Path

ogic

Energy Rating Index
Path

Home Energy Rating Certificate
Projected Report

HERS® Index Score:

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:

Rating Date: 2016-09-29
Registry ID: Unregistered
Ekotrope ID: 6LAnywdl

Annual Sa

$1,669

*Relative to an average US. home

Use [MBtu] Annual Cost
Heating 48.7
Cooling 18 565
Hot Water 10.2 596
Lights/Appliances 221 $705
Service Charges 50
Generation (e.g. Solar) 0.0 -50
Total: 828 $1,333
Home Feature Summary:
frsP— HomeType:  Single family detached
o Conditioned Floor Arex: 2,800 5. fL.
Eatsting o Number of Bedrooms: 3
s » Primary Heating System:  Fumace « Natural Gas « 95 AFUE
= Primary Cooling System:  Air Conditioner - Electric - 13 SEER
Pfermnee 00 Primary Water Heating:  Water Heater - Natural Gas - 0.57 Energy Factor
" House Tightness: 2.5 ACHS0

Ventilation:
Duct Leaksge to Outside:
Above Grade Walls:
Ceiling:

Window Type:
Foundation Walls

Zve Enerpy
ome

-

SB.0 CFM « 15.0 Watts
10CFM25

R23

Attic, 49

U-Value: 0,27, SHGC: 0.3
R15

@nergylogic
Home:

8925 Place to live, Denver, CO 80238

Builder:
Best Builder In America Homes

This home meets or exceeds the
criteria of the following:

Energy Star v3

Energy Star v3.1

2018 International Energy Conservation Code
2015 International Energy Conservation Code
2012 International Energy Conservation Code
2009 International Energy Conservation Code
2006 International Energy Conservation Code

Rating Completed by:
Energy Rater:Fobby Schwarz

RESNET ID:9124083

Rating CompanyzEncrgyLooic

PO Bax N Berthoud, CO 80513

(970) 5560839

Rating Provider£nergyLogic
PO Bax N Berthoud, €0 80513
970) 556-0839

Robby Schwarz, Certified Energy Rater
Digitally signed: 10/10/18:at 10:20 AM

Ekotrope RATER - Version:3.1.0.2024

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

1 does not constitute.
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2018 UA Trade OFF P By 4.1%
Base House race ass By .17

* 2 story
+ 2800 Square Feet

2015 UA Trade OFF Pass by 6.2%
2018 Simulated Performance Pass by 1.1%

. . 2015 Simulated Performance Pass by 0.5%
» Single Family Detached
o HERS ERI 76
« Conditioned basement :
2015 ERI 76 (required ERI 55 CZ 5)
2018 ERI 89 (required ERI 61 CZ 5)

®Gnergylogic

Codified calculation methodology vs. continual maintenance ANSI
Standard

« HERS ERI
» Ventilation Rate based on ASHRAE 62.2-2013

+ Size adjustment factor and LED Lighting modeling example of continual
maintenance

« 2015
* In alignment with HERS ERI at the time of codification

RESNET

HERS

INDEX

[
%
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Home Energy Rating Certificate Fating Date: ekotropel
§ Registry I0: 831452589
Confirmed Report Rating Number: 531462689

Annual Savings Home:

$5,912 sicer

‘an average U5, home _ Ekotrope
Your Homae's Estimated Energy Use: T'liis hﬂl‘g’l‘:' 0"'3 or axcesds the
Use (MBtu) Annual Cost beobieadan ol ing:
Heating o AL+ Energy Starvd
Coukng a9 53 Endegy Star a1
Hat Water ma S0 2006 International Enesgy Conervation Code
Ughte/Applnces sl 104 2009 International Energy Canservation Code
Sar e .. s‘-!:: 2012 International Energy Conservation Code
: : 2015 International Energy Conservation Code
1ma $1.730
Home Feature Summary: Rating Complated by:

HonmType  Single tamily detached Enerqy RatenTest Rater
RESNET 3455458

Rating Comparyitkotrops Kabng Co.

Rating Providenthotrops Provider —_

Tant Ratas, Cortified Eraegy Hatar

Flukrogss 1 S Buing focd - Version 2801590

v ot gy Pt Sammfnd D o this B b avdiabib o e g perehikin,

Section R405 Simulated Performance Path HERS Index is a by product

®Gnergylogic

Step 1 Step 2

From Plan Analysis: Rough Inspection:

« Demonstrates that the proposed design ) Foerrfc%rr;]nplllizgrgcgeaﬂgﬁg/ ;c)st;%fge:rqggeacﬁlgns
will comply with the IECC. builder risk. '

» Determine the most cost effective way to * Inspections allow 3" Party to generate final

documentation that is needed to obtain the

comply with the [ECC. certificate of occupancy.

+ Develop required permitting submittal « Insulation, air barrier, windows, HVAC, Duct
documents. leakage, ventilation and more will be
inspected.

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

®Gnergylogic

+ Action item reporting after each inspection.

34



10/24/2018

Step 3

Final Inspection:
» Diagnostics - Blower door air

» Attic and foundation insulation.

« Controlled whole house mechanical
ventilation / Spot Ventilation.

« Action item reporting after each
inspection.

tightness and duct leakage to outside.

Step 4

Modeling and Certification

« Making the from.PIa,ns analysis address
and lot/site specific including the details of
what has been inspected at fough 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.

« The HERS Index is a bgBroduct on code
compliance using the SPP.

®Gnergylogic .

* Intro
» Prescriptive Path

= UA Trade off Path

Simulated Performance Path

Energy Rating Index

= Process

Builders Will Use the Simulated Performance Path

®Gnergylogic .
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EnergyLogic
Principal/Director of Builder Relations

robby@nrglogic.com  720-838-0677 www.nrglogic.com

®Gnergylogic
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