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Course
Description

This class takes a look at the flexibility and options built into the International Energy Conservation Code
as well as the various paths of compliance that can be taken and what type of documentation is needed

for each path. We will look at how COMcheck, REScheck, ASHRAE 90.1, HERS Raters, and the
"Mandatory" items of the code are affected or put into play depending on the path you choose.
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Learning
Objectives

At the end of the this course, participants will be able to:

e To understand the flexibility built in the International Energy Conservation Code (IECC) and to
identify the various paths of compliance made available at building design.

e To understand the Prescriptive approach to complying with the IECC or ASHRAE 90.1, and how to
document compliance on plan sets, including any accompanying documentation that may be
needed or used.

e To understand the Total UA Alternative approach to complying with the IECC and how the
COMcheck and REScheck software fits into the picture.

e To understand the various performance approaches in the IECC for both commercial and residential
design. The students will look at Simulated Performance Approach vs. the Energy Rating Index for
residential compliance as well as different options for commercial performance approaches.



The look and layout of the 2015 IECC

The IECC covers both:
e Commercial (CE) chapters 1-6
and

e Residential (RE) chapters 1-6




Residential VS Commercial

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

RESIDENTIAL BUILDING

e 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

COMMERCIAL BUILDING. For
this code, all buildings that are

not included in the definition
of "Residential buildings."



New since the 2012

R101.2 Scope

e Starting with the 2012 IECC, in
addition to the code applying to
the buildings, it now also applies
to the building sites and
associated systems and
equipment.

Things like:

» Pools

» Exterior Lighting

» Equipment Buildings

» On-Site Renewables




101.3: Intent

This code shall regulate the .
design and construction of the Durablllty
buildings for the effective use e
and conservation of energy over ==

the useful life of each building.

SuLi
fran

This code is intended to provide flexibility
flexibility to permit the use of :
innovative approaches and e
techniques to achieve this — ) = =
objective. M \

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



102.1: Alternate Materials- Method of Construction, Design

or Insulating Systems

Organic-n-sustainable
insulation made from
mushrooms

The code is not intended to
prevent the use of any material,

method of construction, design or
insulating system not specifically
prescribed herein, provided that
such construction, design or
insulating system has been
approved by the code official as
meeting the intent of the code.

2015: the material, method or work offered is, for the
purpose intended, at least the equivalent of the
prescribed in this code.




102.1.1: Above Code Programs

The code official or other AHJ shall be
permitted to deem a national, state or local
energy efficiency program to exceed the
energy efficiency required by this code.

Buildings approved in writing by such an
energy efficiency program shall be considered
in compliance with this code.

The requirements identified as “mandatory”
in Chapter 4 shall be met.




Pathways through the 2015 I[ECC Residential

Provisions

* Prescriptive

e UA Trade off

e Simulated Performance
* Energy Rating Index

::I (}]5 INTERMAT '.bli.lq_
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IECC

* The Prescriptive Path: By the book, just tell me what | have to do and
that’s what I'll do.
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SECTION R402 BUILDING THERMAL ENVELOPE

Prescriptive path ways through code

e R402.1 General * R402.1.2 R—value- computation
Insulation material used in layers,

(Prescrlptlve). such as framing cavity insulation
* The building thermal envelope and insulating sheathing, shall be
shall meet the requirements summed to compute the
of Sections R402.1.1 through component R-value
R402.1.4. e The manufacturer’s settled R-
e Sections R402.1.1 value shall be used for blown

. insulation (Attics)
e R-value table specification

. e Computed R-values shall not
* Section R402.1.3 include an R-value for other

 U-factor table specification building materials or air films

e Section R402.1.4.
e Total UA Alternative Approach

12



TABLE R402.1.2
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT®

CRAWL
GLAZED Wooo MASS ¢ da
TRA b BASEMENT SLAB e
CLeTE FENESTRATION | skyLIGHT® | FENESTRATION e | FRAmE wALL WALL o WALL Avaluy | SPACE
FACTO JFACTO - 1 -
u-F R U R sHec™® R-VALUE R-VALUE R-VALUE E & DEPTH WALL
R-VALUE
1 MR 075 0.25 30 12 34 13 0 0 0
z 0.40 0.65 0.25 28 12 48 12 o o 0
2 0.28 0.55 0.25 20 or 1245 212 18 e o /12
4 except Marine 0.25 0.55 0.40 43 20 or 1245 212 12 10 /13 10,2 ft 1012
5 and Marine 4 0.3z 0.55 MR 49 20 or 1345 1317 ap? 15/19 10,2t 1519
8 0.3z 0.55 NR 43 2045 or 13410 15/20 an? 1518 10, 4 ft 1518
Tand 8 0.32 0.55 MR 48 20+ or 13410 19/21 57 1518 10, 4 ft 1519

For 51: 1 foot = 204.8 mm.

3. R-walues are minimums. L-factors and SHGC are maximuems. Whean insulation is installed in 3 cavity which is less than the lsbel or design thickness of the insulation, the installed F-walus of the insulstion shall not be less than the F-valus specifisd in the
table.

b. The fensstration L-factor column excledes skoylights. The SHGC column applies to all glazed fensstration. Exception: Skoylights may be excluded from glazed fensestration SHGEC requirements in climate zones 1 through 3 where the SHGC for such shoylights

does not excesd 0,30,

“15/15" means R-15 continwous insulation on the interior or extenior of the homs or R-15 cavity insulstion at the interior of the basement wall. “15/15" shall be parmitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-&

continuous insulstion on the interior or exterior of the home. “10/13° means R-10 continwous insulstion on the interior or exterior of the home or R-13 cavity insulstion at the interior of the basement wall.

R-5 shall be added to the reguired slab edge F-values for heated slabs. Insulstion depth shall be the depth of the footing or 2 fest, whichever is less in Climate Zones 1 through 2 for heated slabs.

There are no SHEC requiremants in the Marine Zons.

Basement wall insulation is not reguired in warm-humid lecations s defined by Figure R301.1 and Table R301.1.

Or insulation sufficient to fill the framing cavity, R-1% minimuwm.

The first walee is cavity insulation, the second value is continwows insulation, 5o “13+5° means R-12 cavity insulation ples R-5 continwows. inswlstion.

The s=cond F-value applies when more than half the insulstion is on the interior of the mass wall.

o

SE@ e oQ
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Showing Compliance with the R-value

method

Plans, documents and reports that specify:
v'Declaration of the path chosen
v'All applicable values from Table R402.1.2

v'Details and descriptions of how the mandatory items will be met
W Air barrier and Insulation details per Table R402.4.1.1
System control requirements of R403.1 —
Duct sealing per R403.3.2 and testing if applicable per R403.3.3
dMechanical System piping insulation per R403.4
Service hot water system compliance per R403.5
(dMechanical Ventilation per R403.6 = |
U Equipment sizing per R403.7
dSnow melt controls per R403.9
dPool and spas per R403.10
dLighting equipment per R404

i
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R402.1.4 U-factor Alternative

0.50 0.75 0.035 0.084 0.197 0.064 0.360 0.477
0.40 0.65 0.030 0.084 0.165 0.064 0.360 0.477
0.35 0.55 0.030 0.060 0.098 0.047 0.091c 0.136
0.35 0.55 0.026 0.060 0.098 0.047 0.059 0.065
0.32 0.55 0.026 0.060 0.082 0.033 0.050 0.055
0.32 0.55 0.026 0.045 0.060 0.033 0.050 0.055
0.32 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.

15



R402.1.5 Total UA alternative

’ A methOd for performlng Conduction = Heat Flow
conductive energy trade offs oS MlETIELS
e Trading off the R-values and

U-factors of the thermal
envelope

 Mathematically making the
R-value and U-factor paths equal

@ Surface 2

Copyright 2007 Crystal Clear Window Works. All rights reserved.

* If 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 R402.1.3 (multiplied by the
same assembly area as in the proposed
building), the building shall be considered in
compliance with Table R402.1.1. The UA
calculation shall include the thermal bridging
effects of framing materials. P




2 King studs is
better

Maybe 15 King studs is

What about 6 King studs?

17



Traditional Corner California Corner

\ More insulation here

No insulation here




Thermal Bridging — Stud Loss

R-values per inch

- Wood: ~ 1
- Insulation: ~3.5to 7

el

ks
—

: i

Y, |

o 4

Y

e ——

T amem

- i

ey

o

e

v

=y

3,

]

Courtesy of Dow building materials
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' [ Minimum Wall Studs | Buil % '\ |

<« & https://basc.pnnl.gov/resource-guides/minimum-wall-studs

U.8. DEFARTMENT OF En(,-rg‘_.t EmCiDHC_\-’ &

EN E RGY Renewable Energy

Building America Solution Center

Legin

Enter your keywén | I 3000

Register

EERE » BTO » Building America » Solution Center » Guides

Solution Center Home
Help

FIND YOUR TOPIC BY:
Building Components

Guides A-Z

ENERGY STAR Certified
Homes

Zero Energy Ready Home
EPA Indoor airPLUS

FIND RESOURCES:
Sales Toal

CAD Files
Image Gallery
Case Studies
Videos

Optimized Climate
Solutions

References and Resources
Code Briefs

FIND PUBLICATIOMNS:

Building Science
Publications

Minimum Wall Studs

Please Begister or Login to Provide Feedback. .

(@ Print this page B

Scope | Description = Success Climate Training CAD  Compliance More = Sales

Scope

Reduced Thermal Bridging — -
Minimurmn stud spacing of 16-inch on-center I|

for 2 x 4 walls in all climate zones; and in | |

climate zones 5 through 8, 24-inch on-center | |
for 2 x & framing.

A 16 inches for 2 x 4 framing on center

in &ll climate zones.
B. 24 inches for 2 x 6 framing on center
in climate zones 5 to 8.

EMERGY STAR Certified Homes Notes:
[Mote: Guidance for ENERGY STAR Certified

Homes Version 3.0, Revision 08 is coming

All items of 4.4.5a-4.4.5¢ of the ENERGY STAR Thermal Enclesure System Rater Checklist must be
installed to comply with ENERGY STAR Certified Homes (Version 3.0, Revision 07).

soon.]

Mass walls utilized as the thermal mass component of a passive solar design (e.g., 8 Trombe wall)
are exempt from this ltern. To be eligible for this exemption, the passive solar design shall be
comprised of the following five components: an aperture or collector, an absorber, thermal mass, a
distribution system, and a control system. See DOE's guidance for passive solar home desita.

Mass walls thet are not part of & passive solar design (e.g., CMU block or log home enclosure) shall
either utilize the strategies outlined in tem 4.4 (of the ENERGY STAR Thermal Enclosure System
Rater Checklist). Or, the pathway in the assembly with the |east thermal resistance, as determined
using & method consistent with the 2009 ASHRAE Handbook of Fundamentals, shall provide »=
50% of the applicable assembly resistance, defined as the reciprocal of the mass wall equivalent U-
factor in the 2009 |IECC - Table 402.1.3. Documentation identifying the pathway with the least
thermal resistance and its resistance value shall be collected by the rater and any Builder Verified
or Rater Verified box under tem 4.4 (of the EMERGY STAR Thermal Enclosure System Rater
Checklist) shall be checked.

MOBILE FIELD KIT

The Building America
Field Kit allows you to
sgve items to your
profile for review or use
on-site.

Sign Up

ar
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SHGCs and U-Factors

World's Best
Window Co.

Millarmium 2000F

Wirrg-Clad Yoo Frame
Dlcag bl Cafpcrireg @ Argoen FI0 = Loeye |
Feoehact Ty ‘Wartical Hidar

ENERGY PERFORMANCE RATINGS
L-Factor (U.5-P) Colar Heat Gain Coefficient

035 0.32

ADDITIONAL PERFORMANCE RATINGS

Visible Transmittance Air Leakage (U.5-F)
0.51 0.2
Condensation Resistance |

o1 —

ot Hpalies i s A Cankoa W e WG pRdadied b e T, bl

e perlcrmace. BFEL oiren e delereras koo 5 il ot F srvmerenerhl corebeioom aadn
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Twin Houses

2015 IECC reference design house V5. Builder’s desired house
* Geometric Twin * Geometric Twin

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

If the Builder’s house has the same or lower area weighted
U-factors - then it meets the intent of code 23



What's the easiest way to verify and
document compliance with the
the Total UA alternative path?

4
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{2 Untitled.rck - 460 Code: 2012
File Edit View Options Code Tools Help

Deed « B X8 =

Project | Envelope | Mechanical | Requirements |

Location Project Details (optional)
This infarmation will appear - - -
State [Culnrado '] on the compliance certificate. Sk Brgiec Deinde s
ity | Westinste 2] Title/Site/Permit
shaunna's House
f 7998 Raleigh Place
Project Type ‘Weskminster, CO 50030
@ Mew Construction ) Addition ) Alteration Permit #; 15-0001  Permit Dates 02/04/2015

Building Characteristics
@ 1- and 2-Family, Detached ) Multifamily

Owner/Agent
Conditioned Floor Area ft2 shaunna Mozingo

Email: smozingo@coloradocode, net
All ducts and air handlers located within conditioned spaces

& Explanation of duct testing requirements. ..

Project includes a thermally isolated sunroom

DesignerContractar
Moo Mu-Thin

Mo House Too Leaky Construction
Project includes an interior wood-burning fireplace 0015 ACH Drive

Infiltrate, CO 80015
Email; liketheleaks@leaky . com

Project includes a pool oringround permanent spa

O A |No envelope assemblies specified e
25
Compliance Method: UA Trade-OfF  Max UA | 0 | YourUa | 0 |

I_innr"r thea hiildina'e laoratinn and canctinictinn fono




Example

™
ﬁ Untitled.rck - REScheck Latest Version Code: 2015 IECC ‘ e ‘

File Edit ‘“iew Optionz Code Toolz  Help

D - & |E(e| X|E g

Project  Envelope | Mechanical |

Zeiling Skalight Wall YT Cioar Basement Floaor Craw] Wall
Cavity Cantinuous
Camponent Assembly Gross Area Insulation [nsulation | L-Factor | LIA
F-value F-Walue
Building

1 | i Ceiling 1 Flat Ceiling or Scizzar Trussj 400 ft2| 40 0.n 0.0355 14
2 | [Hwall Wiood Frame, 16" o.c. ;l B40 it2| 20 | m 0.032 45
=1 B O Wincdowy 1 Winyl Frame:Double Pane ;I G4 ft2 30 26
4 | e Coar 1 Zolid ;| 20 ft2 06 12
5 | Floor 1 All-iood JoistTruss: Cwe . ;| 400 12| 30 0.0 0047 19

Your LA | 128 4.5 % Better Than Code

Compliance | Passes

e F-value of the insulati




File Edit View Options Code Tools Help

DecH i X2 &

Project | Envelope | Mechanical | Requirements

Building Characteristics Report types:

@ 1-and 2-Family, Detached ) Multifamily Compliance Certificate

Condiioned Floor Area 1000 |fiz Inspection Checklist

Lacation Project Details (optional)
This information will appear : . ;
State lCoInradn d l on the compliance certificate. Edit Project Details...
City | Westminste =] Title/Site/Permit
Project Type
@ Mew Construction () Addition () Alteration

- 2. net
All ducts and air handlers located within conditioned spaces Panel Certificate
&) Explanation of duct testing requirements. ..
o . Will these reports be submitted for approval?
[7] Project includes a thermally isolated sunroom (i.e., project data is complete and final)
["] Projectincludes a pool oringround permanent spa @ Yes
i . . . . ™ Ma ion
[T] Project includes an interior wood-burning fireplace —
[ oK J [ Cancel
Motes
9 | Fails

% YWorse Than Code

Compliance Method: UA Trade-Off  Max. UA Your UA

27

|Se|ec’[1he building's location and construction type.




REScheck Software Version

Compliance Certificate

R p——— . Step l: Verify the project

Project Title: Liberty > . i )
nergy Cooe s I information matches the information

e Ty Singe remm o= | on the plans. The code, city and

Buaing Orentaior: Bldg. crientation unc

Giazng Aa Perermpe: 18% ¥ state, and construction type will

r!ﬂ-q Degrese Daps 4TEBR ’ ) |
e e _ ' impact energy code compliance.
Comsuction Me: CwneTAgent e —

'‘Peondrum Sioge C. Crurch
Liberty, X

Compiance Pacses ssing UA trade—ofT
Compiance  Maximum LA 688 Your A 880

Gross Cavity Canl. Glarimg UA
Azncambly Area or R -Vale R-Value ar Door

Perimeter U Faobor
Ce=iling 1: Fiak Caliing or Schasor Truss E14 30 a0
Sasement Wiall 1- Scid Concreee or Masonry S05 120 o B |
Crectagor: nspecTiad
Wal neight 101
Cepih beiow grace: 5.3
Insuiagor dapt: 107
‘Wincow 1: Wocd Frame Doubie Fare Wit Low-E
S=GC: 0.0
Crieriador: UnspecTied
Wial 1-First Fioo Weood Frame, 168" o.c 3000 210 ol 121
Creriator: UnspecTied
Wincow 2: 'Weood Frame Dounie Fare with Low-E 280 o350 137
S=CC: 040
Crectagor: UnspecTiad
Door 1: Gass 116 0350 &1 28
S=0C: 0480

B R e R TN |

8

ol
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REScheck Software Version

Compliance Certificate

Project Title: Liberty
Snangy Cote Lberis Eacey ventuee; OT€P 2: Verify the project complies

ZorsrLcdor Tipe sing's Family

Buoing Ortentator: Blag. orentssien uncpea: With The applicable code. The

Clang Area Pertermage: 18%

Cmmezoe A Maximum UA must be greater than
Comsructer 2te swnenas OF equal to Your UA to demonstrate
‘Weondrum Siage C. Crurd .

ey, K compliance.

Ce=iling 1: Fiak Caliing or Schasor Truss E14 30 a0
Sasement Wiall 1- Scld Concrete or Masconry =05 130 oD
Crertator: Unspectisd
Wal neight 101
Cepih beiow grace: 5.3
Insuasor Japt: 1C.T

8

‘Wincow 1: Wood Frame:-Doubie Fare with Loa-E s o330 pr.
S=0C: 080
onertasor: UnspecTied
Wiad 1-First Fioor Wood Frame, 168" ouc 3000 210 ol 121
Crertagor: UnspecTied
Wincow 2: 'Woocd Srame Doubie Sare Wit Low-E 280 0350 137
S=GC:0.4&D
Crectagor: UnspecTiad
Door 1: Gass 116 0350 &1 29
S=0C: 0480

B R e R TN |



Reading the Reports

B compliance-report-20150223 074446 996 pdf - Adobe Acvobatbo . ... ..o 2. @@ e l_l_lg

File Edit VYiew Window Help

@Creﬂtev |@%‘@@@@|}b@>

E

@ [1]/20 ]| [N & | (= @ = 8 Tools | Comment | Share
] Permit Date: 02/04/2015 i
Permit Number: 15-0001 El
L[ =
> Construction Site: Owner/Agent: Designer/Contractor:
& 7998 Raleigh Place Shaunna Mozingo Noo Nu-Thin
Westminster, CO 80030 smozingo@coloradocode.net No House Too Leaky Construction
£ 0015 ACH Drive
Infiltrate, CO 80015
liketheleaks@leaky.com
Here’s Your S|gn Compliance: Fails using UA trade-off
Compliance: 251.9% Worse Than Code Maximum UA: 239 Your UA: 841
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 - Glazing
Assembly or S Lolls or Door UA
- R-Value R-Value
Perimeter U-Factor
Ceiling 1: Cathedral Ceiling 700 0.0 0.0 0.599 413
Skylight 1: Wood Frame:Single Pane 11 0.600 7
Ceiling 2: Flat Ceiling or Scissor Truss 300 19.0 0.0 0.051 15 30
id

S 28 ' w y 3 | e

750 AM




Compllancs  Flssdmurm L =28 Your L 3B

—=ling 1: Fat Cilng o Scksor Thoss =14 == 20

o g

Exsemenl Wiall 10 Solld Conosste or Masmonny s 8 130 aa
Criemlador: Uinspeciied
Bl Feight 1001

Cepilth b=iope grace: 5.3

Insulafon depls 1007

Wilndiow 1; Weood Frame:Doubie Fares with Low~E
E0C: 0.ad
Criemiadon: UnspecTi=d
Weall 1-First Floor Weood Frames, 167 out.
Criemiatdor: Linspescii=d
Wilndiow 2: Wood Frame:Doubie Fares with Loe-E
S DED
Criemiadon: UnspecTi=d
Coor 1: Ginss
S0 D.E0
Criemlador: UnspescTi=d
Coor 2: Solks
Criemiadon: UnspescTied
Weall 2- Znd fioor: Weood Frams, 187 o,
Crieriador: UnspecTied
Wilndiow 3: Weood Frame:Doubie Fare with Loe-E
E0iC: 0.ad
\ Creriadoe: Unspeciiad
~

T= =30 2

L350 137

i1 L350 =1

1= L350 =

’ — — — — —_— —_— —_— —_— —_—— —_— —
L] | — | | | — L} _— _— _—
[I7]
o]

200 0L=350 137

~

> T propeossd Eulldbne] deesdom idesaribessl Feere I consisient with e bulldng plars, specTicabons, amnd oireer

Comciance 5
T = egeiremenis in

Step 3: Verify the correct Assembly components for =
the building envelope are shown. For example, a floor
over a crawl is vented to the outside; the crawl wall

would not be part of the building envelope and should

not be shown on the report.

Froj=ct TR LDery Feport dale IS
Covta i=mamee: FOIES [ECS BACKLUPSeschecks!] Ibarty nck Fapge 1ol 4
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Step 4: Verify the Gross Area or
REScheck Softwi perimeter values represent the
Complian: proposed house. Verify window area is
correct by using rough opening as
o shown on the plans. Walls that
ravect Title: Liberty oy .
gy Coce — separate conditioned from

Zoremecaon Type: snge ey unconditioned spaces, such as a garage,
Buging Ortertator: Blag. orientation uncpes

Gimzrg Aves Pecerenge: 183 should be included in the wall area.
rs

Cimals Zone: ,

Consructon 3ie: CwneniAgent I I Desigren'Cortracion
'‘Peondrum Sioge C. Crurch I

Comoiancs Kaxmum U4 888 Your LA 880

Gross Cavity Cani. Glarimg UA
Azncambly Area or R -Vale R-Value ar Door

C=ling 1: Flak Cading or Sciesor Truss | 314 320 o0
Sasement Mial 1 SCid Soncrete of Msscrty = | 120 a0
Crertator: Unspectisd
Wal neight 101
Cepth beiow grace: 5.3
Insuiagor dapt: 107

|
|
Wincow < 'Mocd Frame Doutie Fare Wi Loa-E |
S-GC: 0.4
Crectyoe: _ripecTiag |
|
|
|

8 i

s C.3sC ==

Wial 1-First Fioo Weood Frame, 168" o.c
Crertagor: UnspecTied

Wincow 2: 'Woocd Srame Doubie Sare Wit Low-E 280 I 0350 137
S-0C: 040
Crectagor: UnspecTiad

Coor 4: Gass
S=0C: 0480

T L T \ L

11s ' C2=0 £1
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Step B: Verify the insulation R-values
REScheck Software Shown on the building plans meet or
Complianceexceed the values in the Cavity R-
Value and/or Continuous R-Value
section. Verify the insulation will fit
rengmet Thie: L ey uncompressed in the framing cavity.
Cocmoes Lserly (Caceny kentweny  Continuous R- values are for insulation

Corstucion Type: sing e Family ) .
e fen Py T e e IS N I S S RO

==airg Degree Days 4ATBB
4

Cimale Tone: el ol ol el

Comnsructon 3ite: CwnerniAgent { DesigrenCortracionr
"Peoodrum Siage C. Crhunch I
Liberty, %¥ I

Compiance Pacses siing UA trade-ofT
Comoiancs  Maximum L4 88 Your LA 880 I

Ceing 1: Fiat Cading or Schasor Truss 3E4 I =0 an
Sasement Wiall 1- Scld Concrete or Mascnry S05 120 an |
COrertatior: Unspected
Wal neght 101
Depih beion grace: 5.3
Insuisgor dspt: 1C.T

8§

‘Wincow 1: Wocd Frame Doubie Fare with Low-E Fi | 350 .
S=0C: 0.0 |
Crertagor: Unspected |
Wial 1-First Floor Weood Frame, 168° o.c 3000
Crertator: Unspectied |
Wincow 2: 'Wood Srame Doubie Sare with Low-E 250
S-GC: 0.80 |
Creciagor: UnspecTad
Door <: Gass 115 |
S=a0C: 080

B e T o ) \ — — —_— Y

| o2 o

C.3=C 21 33



REScheck Softwar

Complianc Step 6: Verify the window and door

U-factors shown on the building
plans meet or exceed what is shown

Energy Cooe IECC

Locasor: Liberty i(Cacey), Kentucky

Construcion Type: 8ingie Family

SsgrgCreriator Blag. crientation uncpesTec

Giarng Acsa Fetetape: 15%

==airg Depgree Days 4TEBR - —

Cimale Zone: 4 ( -

Cormstruction 3ite: CwnerAgent Dﬂlq;rr-tcr:rmr I
‘Paoodrum Siage C. Crurch I
Liberty, XY

Compiance Pacses ssing UA frade—ofT

Compiancs  Maxmum LA 688 Your LA 880

Celing 1: Fiat Caling or Sciesor Thuss Ed 320 an
Sasement Wiall 1- Scid Concrete or Masonry =05 120 :L:i
Crertator: UnspecTisd
Wal neght 10.1 |
Depth beiow grace: 5.3
Insuston dept: 107 |
‘Wincow 1: Wood Frame-Doubie Fare with LoaE s
S=GC: 0.40 I
Orertagor: LnspecTied
Viad 1-First Fioor Wood Frame, 18" o.c 3000 210 1".'
Crertagor: UnspecTied I
Wincow 2: Wiood Srame-Doubie Fare Wit Low-E 250 O350

8

C3sC

=1

S=0C: 0.4D
Crectagor: UnspecTiad

Coor 4: Gass 116
S=0C: 0480

i b e o | i i Ll am = -

C3=C £1

-



Envelope Assemblies

Gross . Glazing
Cavity Cont.
Aszembl
- Areaor pyalse R-Value °F D00
Perimeter U-Factor
Ceiling 1: All-Wood Joist'RafterTruss 2415 330 0.0
Exterior Wall 1: Weod Frame. 18" 0.z 11 200 an
Orientation: Front
Dioor 1: Opague 40 0500
Cirientation: Front
Window main: Vinyl Frame, Double Fane 258 0300
SHGC: D.40
Orientation: Fromnt
Exteror Wall 2: Weod Frame, 18" 0.z a4 200 a0
Orientation: Back
Window 2: Vinyl Frame:Double Pane with Low-E 148 0250
SHGC: D.40
Orientation: Back
- T T 40 05
447 200 oo
632 200 0.0

Compliance Siafement The proposed bulding design described here is consistent with the buillding plans, specifications, and other calculations
subrmitted with the permit application. The proposed building has been designed to meet the 2008 IECC requirements in REScheck Version 4.4 .4
REVIEW and to comply with the mandatory requirements sted in the REScheck Inspection Checklist.

UA

[
a0

20

111

3B

b2

20

20

36

MName - Title Signature Llats
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2015 IECC Energy
Efficiency Certificate

Insulation Rating R-¥Yalue
Above-Grade Wall 20.00
Below-Grade Wall 20.00
Floor 38.00
Ceiling [ Roof 49.00

Ductwork (unconditioned spaces):

Glass & Door Rating U-Factor SHGC
Window 0.27
Door 0.50

Heating & Cooling Equipment Efficiency

Heating System:

Cooling System:
Water Heater:

MName: Date:

Comments

36



Compliance Checklist Built In To REScheck

REScheck Software Version 4.6.2

Inspection Checklist

Energy Code: 2015 IECC

Requirements: 0.0% were addressed directly in the REScheck software

Text in the "CommentsfAssumptions™ column is provided by the user in the REScheck Reguirements screen. For sach
reguirement, the user certifies that & code requirement will be met and how thet is dooumented, or that an exception
is being claimed. Where complisnce is itemized in 8 separate table, & reference to that table is provided.

= Pre-InspectonPlan Review | Fhr:,:::ﬁ'ﬂ F“‘E:'::ﬁd Comipli=s? Comments/ Assumptions
& ReqdD
103.1, Construction drewings and U camplies
1032 documentation demonstats Oooes Hek
[P enengy code compllance for the
i buldirg arveslope. Thermal [hot Observabie
anymione reprazerted an Omat applicable
ponstruction doouments,
103.1, Construction drewings and U compli=s
103,32, documentation demaonstrate Ocoes Hok
403.7 enengy code compllance for
(=Rl Ighting and mecharis] systems. [hot Chservabie
- Symtemrs mamdrg maltple Omat applicable
dve=lling unks must demonsirats
complisnce with e IECC
Commerclal Provisions.
321, Hezting and cooling eqguipment k5| Hesting: Heatirg: Ocompdi=s
403.7 szed per &CC& Mamuel S based | Btwihr, Btujhr Opges ek
PRz on leeds caloulsted per ACCA . .
i Manusal § or other methods E_:_':‘,.I!I':g Etnf.ll_:g' Chot Ckeervable
approwsd by the code oficial. _— —_— Onot 2pplicable

Additional Comments/Assumpticons:
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Enve

ope

. . Plans Verified Field Verified . .
2009 |[ECC Foundation Inspection Value Value Complies? Comments/Assumptions
40211 Slab edge insulation R-value. R- R- [IComplies See the Envelope Assemblies table for
[FO1T' [] Unheated [] Unheated [IDoes Not Comply  Values.
@ [] Heated [] Heated [INot Observable
[(JNot Applicable
3032, Slab edge insulation installed per LIComplies Requirement will be met.
40228 manufacturer’s instructions. [IDoes Not Comply
[FO2]' [Not Observable
LY [[JNot Applicable
40211 Slab edge insulation depth/length. ft ft LlComplies See the Envelope Assembiies tabie for
[FO3]" CIDoes Not Comply | values.
%) [INot Observable
[(JNot Applicable
40211 Conditioned basement wall insulation | R- R- ClComplies See the Envelope Assembiies tabie for
[FO47! R-value. Where internal insulation is CIDoes Not Comply | values.
o used, verification may need to occur [INot Observable
- during Insulation Inspection. Not CINot Applicable
required in warm-humid locations in
Climate Zone 3.
303.2 Conditioned basement wall insulation LIComplies Requirement will be met.
[FO&]! installed per manufacturer's [IDoes Not Comply
Q9 instructions. [CINot Observable
[INot Applicable
40227 Conditioned basement wall insulation ft ft [IComplies See the Envelope Assembiies table for
[FO6]" depth of burial or distance from top of [Does Not Comply | values.
(%) wall. [CONot Observable
[INot Applicable
30321 A protective covering is installed to LlComplies Requirement will be met.
[FO1172 protect exposed exterior insulation [JDoes Not Comply
o and extends a minimum of 6 in. below [JNot Observable
grade. [Not Applicable
4038 Snow- and ice-melting system LlComplies
[FO12)2 controls installed. [IDoes Not Comply
(7 [[JNot Observable
[[JNot Applicable
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| REScheck
REScheck Software Version 4.6.2
Compliance Certificate Free download at
https://www.energycodes.gov

Project Jones Residence - Flan 3677
Ervergy Code: 2015 IECC
Locatian: Boulder, Colorado
Construction Type: Single-family
Froject Type Mew ConstrucHon — =
OGrientztore Bldg. faces 180 deg. from North « C' [ https://www.energycodes.gov @ s
CGD:!I::I:mdanimr A 5'] “?ﬂﬂ-'l’l.z us.oepsnrwent o | Energy Efficiency & EERE Home | Programs & Offices | Consumer Information
= . ENER Renewable Ener‘gy
Climate Zone: 5 (5554 HDD)
Fermniz Date: Ouctober 17, 2011 e —
Fermit Humiber: — uikding Energy Codes
Building Energy Codes Program I
Constructon Site: OvwmenAgent: DresignerContractor: Search Help
H-Janes Done Aight Canzruction HOME NEWS EVENTS ABOUT

U.S. Department of Energy » Energy Efficiency and Renewable Energy » Building Technologies Office » BECP Home SteMsp [ Printable Version £ SHARE

Comglisnce: 5.4% Batter Than Cods ream LA 554 Your WA 5858

Tea % Daciee or Worzs Than Code indes refacs =ow cloos 5o com plisncs tha houss b Sazed o= code tude-cft ruiss. Anormion
12 DOES MOT provics s sctimats of snergy <o8 o 0t relthes t B minkmam-cods Som

DeveLopmenT

Popular Links

SS9,
Envelope Assemblies ResuLsmions e o«

Resource Center “J m
Technical Assistance @

' March 21-24, 2016 v
wonK. Tl.lcson, Arizona. @]He\g Desk

Tools

CompLiance

REGISTER NOW!

ﬁ COMcheck

Ceidling 1: Flat Celling or Scissor Truss 2415 45.0 (1] 0.028 B
wiall 1: Wood Frame, 16" ouc. 311 Z0ho oo 0.055 30
Orientation: Front U.S. DEPARTMENT OF ENERGY .
Wirdaw 1: Vinyl Frame:Double Fane 363 0270 100 NATIONAL ENERGY CODES Status of State Energy Codes i\
Orientation: Front CONFERENCE
Door 1- Solid 40 a.500 20 March 21-24. 201 W Select a state v
Orientation: Front Tucson Az’
Wiall 2: Wood Frame, 167 0. 824 00 oo 0.0s5 = AAAAAAAAAAAAAAAAA o7 LEARN MORE -
Orientation: Back News ¥
‘Window 2: Vinyl Frame:Double Pane with Low-E 145 &350 52 i
Orientation: Back . Re:aqmél;:\q the Walue of Energy Efficiency’s Muttiple
Benefits
Door 2- Solid 40 0.500 20 HiGHUGHT S Source: ACEEE, posted: 12.02.2015

Crientation: Back Energy Efficiency Efforts Face Obstatles in New

wall 3 Wood Frame, 16" o.c. 452 200 ] 0.055 15 = DOE Mational Enerqy Codes Confer: 2016 Buidings and Retrofits g7
Orlentation: Left side - DOE Proposals for the 2018 IECC Source: Energy Vortex, posted: 12.01.2015
wisll 4: Wood Frame, 16" o g3z 200 oo 0.055 ET « Achieving Enerqy Savings and Emission Reductions from Building Enerqy Codes: A Primer for = Appraisal Institute, Building Cedes Assistance Project
- = Offer ‘Green’ Appraisal Guidance
Orientatian: Alght side State Planning Source: Appraisal Institute, posted: 11.24.2015
Wirdaw 3: Vinyl Frame:Couble Fane with Low-2 1= 2.250 E » Eesidential Enerov Code Field Study - Mew CABA report highlights crucial role of controls for
Crientation: Right side = Training Materials for th SIECC and Standard & achieving and maintaining zero net energy buildings &
Enes Wall West: Wood Frame, 157 ouc. £5 200 oo 0.055 4 Source: Continental Automated Buidings Association,
Orientation: Left side posted: 11.18.2015
#nes Wall Ezst Wood Frame, 187 o.c. B4 200 oo 0.055 3 = Pew Research Cenier "As American homes get bigger,

Orlentation: Right side energy efficiency gains are wiped out” &
- Source: Pew Research Center, posted: 11.08.2015

MNew building codes study shares important lessons for
research and evaluation g7
Source: ACEEE, posted: 11.03.2015

Project Title: jones Residence - Plan 3677 Report dete:  02/11/1E
Deta filename: C:\Usersid3k42 0\Document=|jones Residence. Boulder. Courck Page 1 of 1O Social Media )

N
J

Fs
\




Look how houses have changed
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Why is this a 100 year old house?

e Drafty, uncomfortable, yet
very durable houses

—Why?

e Expectation?

41



Building a House Today

NN e What have we done to houses
R to meet our expectations?

 Thermal Insulation
e Tighter Building Envelopes
e Heating & Cooling Systems

w ® Yet are our Houses are not

always
e comfortable
M& J_MM.;MJ.‘.»&«_J“ _.m * Durable
e Safe

e Energy Efficiency
e Environmental

42



Systems Thinking

e Holistic approach rather than a component approach.
* Synergy

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

* Meeting the Expectations

* Safe
« Comfort O O
 Durable 1
e Efficient '\
* Environmental '11 9.

T
— —
=3 T
o
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R405 Performance-based compliance

e Energy Analysis

A method for performing
whole house performance
energy trade offs

e Conduction - Trading off R-
values and U-factors

e Convection — Energy moving
with air infiltration and
exfiltration

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

Energy moves from warm to cold

Convection

Conduction

44



The Reference Home/Twin Home Concept

Used by modeling software for Code

2015 reference design house
Built from table 405.5.2(1)

e The reference home is the

geometric twin of the rated home

configured to a standard set of
thermal performance characteristics:

e |.e. The 2015 IECC Prescriptive path

VS.

Rated Home: Builders desired
house

e The home you are building and
evaluating, compared to the
“Reference” home in order to
quantify performance and
demonstrate compliance with
the Energy code.
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Energy Costs

e 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.
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Documentation

405.4.1

e Compliance software tools.

 Documentation verifying that the
methods and accuracy of the compliance
software tools conform to the provisions
of this section shall be provided to the
code official.

REM /Software

choice for home energy savings.

EnergyGagé

Energy Analysis & Rafing Software

WB 56 47



Compliance report S @nergylogic

Fe T A
iy, e - 3
k- = A |cost matrix of oooe
— compilance.
EMERGY CODE INBPECTION CHECKLIET
e [ ]

Fabruay 01, 3011 il g huer. gkl

Enrnple Jode Hiouss Feadirg Cvg Ensrgyloge inc.
Exiriple Code Hou P i ST0SEE TN 1 A0S0

. Pripeity: S0 Beal phad & v e s har
e Compliance software tools shall generate b o s, 0 80 o
a report that documents that the Wedtar St Cloeda g, 00 mtra oo
roposed design has annual energy costs et | e SR e b e
ess than or equal to the annual energy e
costs of the standard reference design. Constorad e fiicts 005
The compliance documentation shall T
include the following information: D L U S
1. Address of the residence; .
2. Aninspection checklist documenting the [ 1 e e o opan 01 (30t
building component characteristics of gt isweasysbietro o S
the proposed design as listed in Table
404.5.2(1). The inspection checklist shall Gk o
show the estimated annual ener%y cost [1 2 A0 Bow Opan 1 (184a)
for Both the standard reference design e o
and the proposed design; o
3. Name of individual completing the P
compliance report; and " L Wikl 90 Y1 ) 08 ), Bk sondiemad spacs sac ambland
4. Name and version of the compliance S
software tool. -

REMMale - Ausidential Energy Sealyss and Aating Softees viZd

T iorTmtion doss rol coresats BTy WETECTY Of Snengy S O TG
G 1 - Ermrgyy T Boicer, Colcrmdo.

WB 56 .



2015 IECC Energy Cost Compliance

Property Organization HERS

2015 ERl Baze Hoee Erergylogic, Inc Confirmed .

1234 Place to Live [970) Bha-0539 201052015 EHEngLUglc

Derer, COS0E2 Robby Schwarz Rating o33 i
Rater ID: 1215211 www.snargylegic.com

WeatherDerver, 00 Builder

2015 BRI Compliance
2015 Perescriptive Path HERS

Annual Energy Cost Shyr

2019 IECC As Designed
Heating & &6
Coaling 0 14
Water Heating & =
SubTatal - Used to Determine Compliance
TEE o spphances i a1
Photovd taics -0 -0
Service Charge 0 0
Tokal 1830 1756

Mandatory Requirements

Arnud Energy Cost Check PASSES
Duct Insulation B-Yaue Chedk, (per section 05,2) PASSES
Window U-Yaue and SHGC Chedk (per Section 402, 5) PASSES
Haome Infil tration (Section 402.4.1,2) PASSES
Duct Leakage (Section 403.3.3) PASSES
dMechanical vWentilation (Section 40G.5) PASSES
wMechanical wentilation Fan Efficacy (Section 403.6, 1) PASSES
Mandatory Requirements Check Box [IECC 15) PASSES

This home MEETS the annual energy cost requirements of Section 405
based on a climate zone of 3B. In Fadt, this home surpasses the requir

2015 Intemational Energy Conservat ion Code
s by 6.3%.

Mame | Robby Schiwarz Signature
Oraanization | EnergyLogic, Inc Date (14 Febrary 2015

In accordance with IECC, building inputs, auch & setpoints, infiltration rates, and window shading may hawe been changed prior to
calculating anfual energy cost, Furthermore, the standard reference design HVAC sy=tem efficiencies are zet equal o those in the
design home &= specified in the 2015 [ECC, Thess standards are subject to change, and software updates shoud d be cotained
perodicdly to ercure the compliance od culations reflect current federal minimum standards,



poms S8 28

energyLogic

www.energyloglc.com

5 Stars

Example Code House
5939 Best place to live
Colorado Springs, CO 80924

ORI KK

CBased On Plans

Uniform Energy Rating System

Energy Efficient

1 Star 1StarPlus | 2Stars | 2StarsPlus | 3Stars | 3StarsPlus | | 4 Stars | 4 StarsPlus | 5 Stars | 5 Stars Plus
500-401 400-301 300-231 250-201 200-131 150-101 100-91 90-86 85-71 70 or Less
HERS Index: 74
General Information

Conditioned Area: 3275 sq. ft. HouseType:  Single-family detached
Conditioned Volume: 30045 cubic ft. Foundation:  Conditioned basement

Bedrooms:
Mechanical Systems Features

5

Heating:  Fuel-fired air distribution, Natural gas, 92.3 AFUE.
Water Heating:  Conventional, Natural gas, 0.58 EF, 50.0 Gal.
Duct Leakage to Outside:  0.00 CFM.
Ventilation System:  Exhaust Only: 50 c¢fm, 59.0 watts.
Programmable Thermostat  Heating: Yes Cooling: Yes
Building Shell Features
Ceiling Flat R-38 R-30 Exposed Floor:  R-50
Vaulted Ceiling: NA Window Type:  Low E .34 /.31
Above Grade Walls: R-15 R-23, R-13 Infiltration:
Foundation Walls: R-13.0 Rate:  Htg: 1060 Clg: 1060 CFM50
Slab:  R-0.0 Edge, R-0.0 Under Method:  Blower door test

Lights and Appliance Features

Percent Fluorescent Pin-Based:  0.00 Clothes Dryer Fuel:  Electric
Percent Fluorescent CFL:  3.00 Range/Oven Fuel:  Electric
Refrigerator (kWhiyr): 77500 Ceiling Fan (cfm/MWatt): 7040
Dishwasher Energy Factor:  0.66

Certified Energy Rater:

Rating Ordered For:

21290

Robby Schwarz
1/12/2011

Example Code House

Rating Number:

Rating Date:

Estimated Annual Energy Cost
Based On Plans

Use MMBtu Cost Percent
Heating 411 $441 20%
Cooling 0 $0 0%
Hot Water 252 $251 1%
Lights/Appliances 403 $1259 57%
Photovoltaics -0.0 $-0 -0%
Service Charges $240 11%
Total $2190 100%

This home meets or exceeds the minimum

criteria for all of the following:
EPAENERGY STAR Version 2 Home

2012 International Energy Conservation Code
2012 International Energy Conservation Code
2012 International Energy Conservation Code
2012 International Energy Conservation Code
2015 International Energy Conservation Code

M

what the projected HERS index of the home is.

The Home energy rating certificate is not a true code compliance
document as the HERS Index score is not used to demonstrate
code compliance. However, if the homes meets the intent of codeg
it will be listed on this certificate and it is often interesting to see

The Home Energy Rating Standard Disciosure for this home is avaiable from the rating provider.

REM/Rate - Residential Energy Analysis and Rating Software v12.9
This information does not constitute any warranty of energy cost or savings.
© 1985-2010 Architectural Energy Corporation, Boulder, Colorado.

Home Energy Rating Provider
EnergyLogic, Inc.

0.0.Box N

Berthoud, CO 80513
-315-0459
www.nrglogic.com

1-800

Certified Energy Rater

50



HOME CERTIFIED TO MEET THE PROVISIONS OF THE
2012 INTERNATIONAL ENERGY CONSERVATION CODE

This home built at

12596 Place to live, Lafayette, CO
by
exceeds the minimum requirements for the 2012 International Energy Conservation Code

5/8/09

Building Features

Ceiling Flatt R-38 Duct Leakage to Outside: 50.00 CFM @ 25 Pascals
Vaulted Ceiling: NA Total Duct Leakage: 1.00 CFM @ 25 Pascals
Above Grade Walls: R-23 Infiltration: Htg:0.12 Clg: 0.12 ACHnat
Foundation Walls: R-11.0 Window: U-Value =0.330, SHGC =0.350
Exposed Floor: R-43 Heating: Fuel-fired air distribution, Natural gas, 92.3 AFUE.
Slab: R-0.0 Edge, R-0.0 Under Cooling: Air conditioner, Electric, 13.0 SEER.
Duct NA Water Heating: Instant water heater, Natural gas, 0.82 EF, 0.0 Gal.

The organization below certifies that the proposed building design described herein is consistent with the building plans, specjfj
calculations submitted with the permit application. The proposed building has been designed to meet the 2012 IECC require
Chapter 4 based on Climate Zone 5B and with all mandatory requirements.

ions, and other
in compliance with

Name: Robby Schwarz Signature:

Organization: EnergylLogic Inc. Date: March 04,2012

The 2012 International Energy Conservation Code is a registered trademark of the International Code Council, Inc. { “ICC™).
No version of this software has been reviewed or approved by ICC or its affiliates.
REM/Rate - Residential Energy Analysis and Rating Software v12.97
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GnergyLogic

analysls, Iinsight,

ONSWErs.

AlR LEAKAGE REFORT

L ate:

Building N ame:
Cuwuners N ame:

Property:
Address:

Builder's Hame:

Weather Site:

File Mame:

Whale House Rfittration

Low+Fise Residential Buildings, a minimum of 59 ofm of mechanical ventilaion must be provide d continuously,

June 04, 2014 R ating Mo.: Lemo FlayHouwse
Best Buildar R ating Org.: EnergyLogic, Inc
Best Buildars Homeowner Fhone Ho.: (97107 555-0839
1234 Place ta live Rater's Hame: R abby Schwaz
Denver, 080026 Rater's Ho.: 9424083
Lenver, CO R ating Type: C anfirmed
2008 - 2012 [ECC FPlay #2.big R ating [ate: 20102013
Blovwer door test
Hegling Coadirg
Matural ACH: (U 1=] 0.1z
ACH @50 Pascak: 25 264
CFh i@ 25 Pascals: 1020 1020
CFM @ 50 Pascals: 1800 G000
Eff Lediage Area: [5q.in] EY R BT R
Specific Leakage Area: 000016 0 Q0016
ELAM 00 <f=hall Eainl 105 105
Oudt Leakage lEa@nﬁiﬁl_rtsn:le Unit=
CFhi@ 25 Pazcak: 25
CFhZS F CFMfan: 00139
CFhi25 f CFA: 0.0055
CFhipear Std 152 M
CFhlper Std 152 CFA: MiA
CFhi @ 50 Pascals: 29
Eff Lediage Area: [5q.in] 215
Thermal Efficienoy: M
Tota Duct Leakage Units CFr25IC FA
Total Dot Le akage: 00212
Vartilion Mlechanical: ExhaustDnh,r
Sensible Recovery B (%) on
Total Recoverny Eff (%) on
R ate ({ cfm): a3
Haurs/Tr ay: 240
Fanate: 150
Cooling Wentilation: Mo Ventilation

ASHRAE B2 2 - 2010 vertil=ion R equiremerts
Forthis home to complywith ASHRAE Standard G2 2 - 2010 Ve ntilation and Acceptable IndaorAir Quality in

24 hours per day. Alternatively, an intermitenthy operating mechanical ventilation system may be used ifthe

woem b lab o rates = adiiemted armmrAdAin Al Eor avrarermla 3 4297 e s crbaniceal wvarmdBl abheomn =vemdtsm e o ntm i ld me o A e

Other

Reporting



2012 IECC Certificate

6739 Raritan Dr, Denver, CO 80221

Building Envelope Insulation

Ceiling Flat: R-38.0

Vaulted Ceiling: NA

Above Grade Walls: R-18.0

Foundation Walls: R-11.0

Exposed Floor: R-19.0

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

Total Duct Leakage: 1.00 CFM @ 25 Pascals
Window Data U-Factor SHGC
Window: 0.320 0400

Mechanical Equipment

HEAT: Fuel-fired air distribution, Natural gas, 93.0 AFUE.
COOL: Airconditioner, Electric, 13.0 SEER.

DHW:. Conventional, Natural gas, 0.62 EF, 50.0 Gal.

Builder or Design Professional

Signature

REM Rate - Residential Energy Analysis and Rating Software vid. 4



Section R406 of the2015 IECC
Energy Rating Index Compliance Alternative

Existing

e What is an Energy Rating Index Homes

Standard __
New Home

Jera Energy
Home

Less Energy



Code Book misprint and the Errata

er-ra-tum
i'ratam,-'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.

Download errata at http://www.iccsafe.org/errata-central/

* 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.
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http://www.iccsafe.org/errata-central/

Mandatory sections of the 2015 IECC

e R402.4 Air leakage (Mandatory)
 Table R402.4.1.1
* 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
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R406.1 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.
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0.65 0.30 R- 30 R-4/6
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 49 20 or 1345 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




R406.3.1 ERI reference design

e The ERI reference design shall be configured such that is it meets the
minimum requirements of the 2006 International Energy
Conservation Code prescriptive requirements

 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
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Yot

" HERS® Index

= =

More Energy

1D

er: 16805

ter: Robby Schwarz
itz B/AEOD

for-  Best Built Homes

] L 150 |
1ated Annual Energy Cost
i L 140 Confirned Rating
www aneargylogic.cam Exisﬂn MMEBtu Cost Percemnt
S 1 noom o
Uniform Energy Rating System Hnmes 15'2 - o
T s
i 110 -0.0 3-0 0%
HERS Index: 55 =0 0%,
General Information | Standard | . 100 $1643 100%
Condioned Area: 4481 =q_ft
Conditoned Violume: 43734 cubi NEW H DmE
Bedrooms: 3 a0 meets or exceeds the minimum
= ria for all of the following:
Mechanical Systems Features | 80 RGY STAR Version 2.5 Home
Heating: Fuelfired 3 i .
onal Energy Conservation Code
‘Water Heating:  Instantwai L .
e ) - ?-n fiomal Energy Conservation Code
Cooling:  Air conditig ional Energy Conservation Code
Duct Leakage to Cwtside:  50.00 CFM
‘ientilation System:  Exhaust O Eﬂ
Programmable Thermostat  Heating: e
Building Shell Features 50
Ceiling Flat R-38
Vaulted Ceiling:  MA 40
Abowe Grade Walls:  R-23
Foundation Wallss  R-11.0 30
Slab: R-0.0 Edge
Lights and Appliance Features | 20 g Provider A ponTs = B,
Percent Interior Lighting:  100.00 é,.r" T
Percent Exterior Lighting:  0.00 10 :fe‘l/.( o i \:{
Refrigerator (KWhiyr):  775.00 ZE ro EI"]E*I‘QB\f } i g B
Dishwasher Energy Factor: 046 Hﬂme u' CE |'|n'_-_-1ma.uau' ,JIE 5
The Home Energy Rating Stant ' -%.., QM
REM/Rate - Residen Less EI"IEI'Q}I" BT
This information doet L
© 1965-212 Arkg “Certified Energy Rater




Twin Houses

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

e 2015 IECC Mandatory Requirements
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Table R406.4 Maximum Energy Rating Index

Climate Energy Rating Index
Zone

1 52
2 52
3 51
4 54
5 55
6 54
7 53
8 53

e 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
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(Lower the score)

 Mechanical equipment

e High efficiency furnace
e High efficiency AC
e High efficiency water heater

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

e Duct location

 Whole house fan

e CFL or LED Lighting above 75%
* High efficiency appliances

e Solar

63



Pathways for Commercial Buildings Compliance




IECC Commercial Compliance Options

| 2015 IECC - Prescriptive 2015 IECC - Performance
© ASHRAE 90.1-2013 AR ABD
OR © €402 - Envelope OR © C407 - Total Building
© C403 - Mechanical Performance
® C404 - SWH © C402.5 - Air Leakage
© C405 - Lighting © C403.2 - Provisions
AND applicable to all
for Es;ildi;.gs mechanical systems
Resiaantal Buling © Pick One
B Efficiency Option ® C404 - SWH
= in C406: © Lighting Mandatory
R Sections
S C405.2
C405.3
C405.4
C405.6

© Building energy cost
to be < 85% of
standard reference
design building -




IECC Additional Efficiency Package Options

Section C406

* One additional efficiency
feature must be selected
to comply with the IECC

g a0 R )
T Ll s
- 405 A2 AUCE
1 s o — 1RBLE \,Meﬁm'\‘%w
W, > - ey R\OR\_\G\’\‘\\“:S&R e
U, & | i L
G = - 4 e
L \ i
| pee o
AR
5
‘ e e
Tyl

Enhanced lighting controls High Efficiency HVAC

e More Efficient Lighting System

__ Solar Thermal/More Efficient SWH Onsite Renewables )

e —— .



IECC Chapter 5 Prescriptive —

TABLE C402.1.3
OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENT 3, R-VALUE METHOD™

CLIMATE ZONE q 2 3 4 EXCEPT MARINE | 5 AND MARINE 4 [ 7 g
All other | Group R | All other | Group R | All other | Group R | All other | Group R | All other | Group R | All other | Group R | All other | Group R | All other | Group R
Roofs
Insulstion entirely| o o0 R-25ci R-25ci R-25ci R-25ci R-25ci R-30ci R-30ci R-30ci R-30ci R-20ci R-20ci R-35ci R-25ci R-25ci R-25ci
abowve roof deck
a4 R+ | R2+ | R18+ | R19+ | R12+ | R12+ | R19+ | R18+ | R12+ | R19+ | R25+ | R25+ | RS20+ | R30+ | R30+ | R20+
Metal buildings | p 4915 | R11LS | R11LS | R11LS | R41LS | R41LS | R41LS | R11LS | R11LS | R11LS | R41LS | R11LS | R11LS | R11LS | R11LS | R11LS
Attic and other R-38 R-38 R-38 R-38 R-28 R-28 R-28 R-28 R-28 R-49 R-49 R-49 R-49 R-49 R-49 R-49
Walls, abowe grade
Mass a7’ | re7a’ | RETa R7Ec | A76Bc | R9B¢ | R95¢ | R11.4c | R11.4c | R12.2c | R12.23c | R152¢ | R152¢ | R152¢ | R-25g R-2Eci
Metal buildin R-13+ R12+ R12 + R12+ | R12+ | R12+ | R12+ | R12+ | R12+ | R12+ | R12+ | R12+ | R12+ A3+ RA12 + A3+
g REEs | RE5c | RE5G | R-12g RE5c | R-12a F-13ci F-13ci F-13ci F-13ci R-12ci R-12ci R12z | F-196c | A-12a | R-19.5q
Metal fra R12+ | R12+ | R12+ | R13+ | R13+ | R13+ | R13+ | R13+ | R13+ | R13+ | R13+ | R13+ | R13+ | R13+ | R12+ R13+
red R-Sei R-Sei R-Sei R75ci | R75ci | A76c | R75c¢ | R75c | R75c | R758c | R78c | R75c | R76c | R156c | R76c | R17 5o
R13+ | R12+ | R12+ | R13+ | R13+ | R13+ | R12+ | RA3+ | Razs | F13F | RAIF ) RAIL ORA3S G RA3E ) RI3S e
Wood framed and . . . . . . . . . R-7.Bci R-7.Bci R-7.Bci R-7.5ci R-7.5ci |R-15.8ci or|R-15.8ci or
R-2 8cior| R-28cior | R-32.8cior | R-2.8cior | R-2.8ci or | R-2.8ci or | R-3.8ci or | R-2.8ci or R-2.8ci
other 550 550 550 550 o~ m.20 m.20 m.20 o Rap | R0 |orR20+| orR20 | orR20 | orR-20 R-20 R-20
+FA38ci | R28c | +R38c | +R38c | +R-28c | +R10c | +R-10c
Walls, below grade
Below-grade wa,ﬂ NR | NR | NR | NR | MR | MR | R-7.5ci | R-7.5ci | R-7.Bci | R-7.Bci | R-7.Bci | R-7.Bci | R-10ci | R-10ci | R-10ci | R-12 B
Floors
Mase MR MR RE2c | R23c | R-10c R-10ci R-10ci | R104ci | R10c | R125c | R12.5c | R-12.5c | R-15c | R187c | R-18c | R-16.7d
Joistframing MR MR R-20 R-20 R-20 R-20 R-20 R-20 R-20 R-20 R-20 r.an’ r.an’ r.an’ r.an’ r.an’
Slab-on-grade floors
R-10 for | R-10for | R-10for | R-10for | R-10for | R-16for | R-16for | R-15for | R-15for | R-20 for
Unheated slabs MR MR MR MR MR MR
nhested =8 24" below | 24" below| 24" below | 24" below | 24" below| 24" below | 24" below | 24" below | 24" below | 24" below
] R7Efor | R7.6for | R7.5for | R7.5for | R10fer | R10fer | R15for | RASfor | RA5for | R15for | R15for | R-20for | R-20for | F-20 for | R-20 for | R-20 for
Heated slabs 12" below | 12" below | 12 below | 12” below | 24" below | 24" below | 24" below | 24" below | 36" below | 36" below | 36" below | 48" below | 24" below | 48" below | 48" below | 48" below
Opaque doors
Monswinging R475 | R475 | R475 | R475 | R475 | R475 | R475 | R476E | R4TFE | RATE | R4TFE | R475 | R4a75 | Ra75 | Ra7s | paTs
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TABLE C402.1.4
OPAGUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REQUIREMENT 5, LU-FACTOR M ETHOD™ "

4 5

CLIMATE ZONE ! z 3 EXCEPT MARINE AND MARINE 4 & 7 8
All other | Group R | All other | Group R | All other | Group R | All other | Group R | All other | Group R | All other | Group R | All other | Group R | All other | Group R
Roofs

Insulaticn entirely
above roof dedk

Metal buildings 0044 ) U-0035 | U-D035 ) UD035 | ULD03E | UWD03E | UMDD3E | UMDD3E | UMD03E | UDO035 | U-D031 | uD031 | D029 | 00029 ) L0029 ) L0029

U-0.048 | U025 | UD035 ) UD025 | UD03% | L0028 | U-0032 | MD03Z2 | UMD022 ) UMD032 | U-D032 | u-D032 | D02 | D028 | D023 | D028

Afticand other 002y | u-po2y | U-p02y | u-D.027 | U-D027 | U0027 | U027 | U027 | U027 | u-Do2t | u-po2d | u-p021 | D21 | D21 | L0021 ) U001
Walls, abowve grade

hass 0,151 0151 L0154 0123 | U023 | U-0104 | U004 | U000 ) U000 | U-D080 | U-DOE0 ) U-DOT =007 L0081 | U-0.081 L0081
Metal building -00ve | U079 ) u-p0vs | U00ve | U00ve | U052 | U0052 | UD052 | U052 | U-DOB2 | L0052 | U052 ) U-DOEZ2 | U-D03B | UD0BZ2 | U-DOD3E
hetal framed 0077 | UD0Fy | u-paovy | uD0s84 | U0084 | UD084 | UD084 | 0084 | UD084 | U-DO84 | UD0S4 | UD05T ) U-DOE4 | D052 | U045 | U-D0D45
Weood framed and

othese 0084 | 00084 | 00084 ) UD0S4 | UD0S84 | U0084 | UD0E4 | UD0E4 | UMDOE4 | UDOE4 | UADOET | LMDOBT | UADOET | UADOEBT | U-D03E ) U-0.03E

Walls, below grade
Below-grade wall’| C-1.140° | C-1.140° | ©-1.140° | c1.140% | c1.140° | co1.140° | ©0.118 | C0.119 | CO0.119 | C0.119 [ CO.119 | CO.119 | C0092 | CO092 | C0.082 | C0.092

Floors
Massd U_ﬂlme U_D.B‘EEE L0107 | uD.08¥ | U00ve | uQ0ve | u00ve | U074 | U-0074 | D084 | UD084 | U005 | U-D055 | U-D051 | UMDUOEE | UHDOEM
Joist'framing IJ-{I.EIEEE IJ-{I.EIEEE 0033 | U0.033 | L0033 | U4D023 | L0033 | U-0033 | UMDD33 ) UMDO033 ) UMDO033 | UMDO33 | U-DD33 | UHDD33 | U-D033 | UHDDE2
5Slab-zn-grade floors

Unheatedslabs | pg72° | Fo72% | Fo72® | Fo72% | Fo72% | Fpo72% | FOE4 | FOB4 | FO54 | FO54 | FO054 | FO52 | FO040 | FD40 | FD40 | FD.40

Heated 5|E.b51 F-0.70 F-0.70 F-0.70 F-0.70 F-0.70 F-0.70 F-0.65 F-0.65 F-0.65 F-0.65 F-0.58 F-0.58 F-0.55 F-0.55 F-0.55 F-0.55

Opaque doors

Swinging U-0.81 U-0.81 U-0.81 U-D.81 U-0.81 U-0.81 U-0.81 U-0.81 U-0.37 U-0.37 U-0.37 U-0.37 U-0.37 U-0.37 U027 U-0.37 N




What about COMcheck?

e C402.1.5 Component performance alternative.

e Building envelope values and fenestration areas determined in accordance with
Equation 4-2 shall be permitted in lieu of compliance with the U-, F- and C-factors
in Tables C402.1.3 and C402.1.4 and the maximum allowable fenestration areas in
Section C402.4.1.

e A+B+C+D+E€£Zero (Equation 4-2)

e THIS IS WHAT’S BEHIND THE SCENES IN COMCHECK. THIS IS ONLY FOR THE
THERMAL ENVELOPE! Trade offs are allowed in the envelope.

 The mechanical and lighting portions of ComCheck are compliance reports only
and do not allow any trade-offs within them. These reports are a convenient
way to show compliance.
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COMcheck

File Edit View Options Code Help
el Ml X2 =

Project | Envelope | InteriorLighting | ExteriorLighting | Mechanical | Requirements |

Location
r

\ _[ Building Envelope Area Types T Interior Lighting Method and Areas I Exterior Lighting Areas ]

State [CDIDradn |'J . - B |
City  [Denver B | Add | | Delete | | Duplicate |

Climate zone: S5b Building Type Area Description Space Conditioning

Project Type Clickto select building type. |~ Monresidential B
4

(®) New Construction () Addition () Alterations

Compliance Options
r

Efficiency Options i &) Help...
High Perormance HVAC
Air Barrier Options  [Reduced Lighting Power
On-site Renewable Energy
High Ferformance SwWH

. . ) Enhanced Interiar Lighting Contrals
Project Details (optional
(opt Cedicated Outdaar Air System

| Edit Project Details b

on the compliance certificate.

Title/Site/F ermit

Owner/Agent
Joschmao
co

Designer/Contractor

Envelope 0.0% Interior Lighting TBD Exterior Lighting TBD




Easy to use software

Drop down menus with common construction
assemblies

@ Gil Office Building.cck - COMcheck 4.0.0 Cod

File Edit View Options Code Help

O o« b Xi& =
| Project | Envelope | Interior Lighting | Exterio

[ Roof | skylight |[ Exteriorwal ][ window | I

Component fssembly
Building
--Roof 1 Insulation Entirely Above Deck

-

Wood-Framed, 16" o.c.
Wood-Framed, 24" o .c.
Steel-Framed, 16" o.c.
Steel-Framed, 24" o.c.
Metal Building Wall
Selid Concrete '
Concrete Block '
Other {(U-Factor Option) !

", Solid Grouted

6", Partially Grouted, Cells Empty
6", Partially Grouted, Cells Insulated
6", Unreinforced, Cells Empty

a", Unreinforced, Cells Insulated

&", Solid Grouted

8", Partially Grouted, Cells Empty
8", Partially Grouted, Cells Insulated
8", Unreinforced, Cells Empty

&" Unreinforced, Cells Insulated

10", Solid Grouted

10", Partially Grouted, Cells Empty
10", Partially Grouted, Cells Insulated
10", Unreinforced, Cells Empty

10", Unreinforced, Cells Insulated

12", Solid Grouted

12", Partially Grouted, Cells Empty
12", Partially Grouted, Cells Insulated
12", Unreinforced, Cells Empty

12", Unreinforced, Cells Insulated

"

eskration
Diekails
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COMcheck

Building Envelope Area Types | Interior Lighting Method and Areas | Exterior Lighting Areas |

[ Add | [ Delete | [ Duicate |

Building Tvpe Area Description Area W fFk2 Space Conditioning

t Bk selectbuidngtype. <] pusomotive faciiy wl

Convention center

Courthouse Requirements

Dining: bar lounge/leisure Building Envelope Area Types | Interior Lighting Method and Areas | Exterior Lighting Areas |

Dining: cafeteria/fast food
Dining: family | Add | [ Delete | [ Duplicate |

Dﬂll‘l‘ii‘tﬂljl‘ Building Tvpe Area Descripkion Area Wtz Space Conditioning

Exercise center

Fire station

Monresidential

FRnasium
Gy Residential

Health care clinic
Hospital

Hotel

Library

Manufacturing facility
Motel

Moticn picture theater
Multifarily

FMuseum

Office 72




Building Envelope Area Types | Interior Lighting Method and Areas | Exterior Lighting Areas |
C O M C h e C k (") Building Area Method (apply building envelope area types to interior lighting)
@ Area Category (Space-By-Space) Method
[ Add ] [ Delete ] [ Duplicate ]
Ceiling
Area Category Area Descripkion Area Height | 'WiFt2
(Ft)
1 Llick ko seleck category. v| Commeon Space Types » AT
Courthouse/Police Station/Penitentiary | For auditorium
Automotive ) For performing arts theater
Bank/Office L For maotion picture theater
Dormitory ) Classroom / Lecture / Training
Gymnasium/fitness center ) Conference / Meeting / Multipurpose
Healthcare Clinic/Hospital ) Corridor / Transition
Hotel ) Bar/lounge/leisure dining
Library ) Family dining area
Manufacturing L Dressing/fitting room performing arts theater
Museum L Electrical/mechanical
Parking Garage L Food preparation
Convention Center L Laboratory for classrooms
Fire Stations L Laboratery for medical/industrial/research
Post Office L Lobby
Religicus building L Lebby for performing arts theater
Retail L Lobby for motion picture theater
Sports Arena L Locker room
Transportation L Lounge recreation
Warehouse L Office - Enclosed
Office - Open plan
Restroom
Sales area
Stairway
Storage
Workshop




COMcheck

| Building Envelope Area Types | Interior Lighting Method and Areas | Exterior Lighting Areas

Exterior Lighting Zone: |Unspecfied

| add | | Delete |

| —

Fesidentially zoned area
Fesidential mixed use area

Exterior Lighti

Meighborhood business diskrick

High activity metropalitan commercial districk
Light industrial area with limited nighttime use
Developed area in national or skate park,
Developed area on Forest land

Developed rural area

Cther

Unspecified

Uniks

WLInit

Tradable
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Bla W

Helpful hints and tools

_H FIUELL LT

| Envelope Screen
j,. Roofs

- Skylights
L——_I_h Exterior 'Walls

EI_L,. Windows
[ _h Coors

[~ | Basement Walls
[+~ . Floors

# Alerations
# Efficiency Options
# Air Barrier Options

i Weall Types
o @ Wall Software Inputs
# Semi-Exterior \Walls

L Window Sofbware Inputs

# Fenestration Perfarmance Del

# Comments

# Crienkation

# visible Transmittance

# 2012 IECC Ervelope Allowanc

| Lighting Screenis)

# Linear Fluorescent
# Compact Fluorescent

# Incandescent
# Halogen

Projection Factor

The projection factor enables you to characterize the shading impact of horizontal

overhangs or canopies that project outward from the plane of the window. The

projection factor is the ratio of the distance the overhang projects from the window

surface to its height above the sill of the window it shades.
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COMcheck

| e | -
Building
1| i-Roof1 Insulation Entirely Above Deck. - 1 - Office { Monresi,,, = 10000 ftz
2 | 2-Exterior Wall 1 Solid Concrete: 8" Thickness - Medium...;l 1 - Office { Monresi,.. = Furring: Wood ;I S000 fr2
3 - Wdindow 1 Metal Frame with Thermal Break:Fixed - e | Codede oo Double Pans (] =
4 Dok 1 Glass (= 50% glazing):Metal Frame, Entrance Door - Bazement Walls |-
5 n : -

Enter the specified dimensions in feet (not inches) in the boxes provided.
Basementwalls are walls that are partially or fully below grade.
lgnare porions ofwalls that are mare than 10 helow grade.

Wall Height () 'y
Measured fram the
top ofthe wall to

the hasement floar.

Depth Below Grade (f)

Measured from the
finished outside grade W
to the haszement floor.




COMcheck

Slab-0On-Grade Floors

i Construction Details... | | Insulation: None

Click construction details to select the insulation position and depth {ft.).

v

A

H

BERIEIEEEC

Horizontal With Vertical Slab Insulation
(A + B = Insulation Depth;
if A = B, Enter As Vertical Insulation)

A 3

Vertical Insulation (A = Insulation Depth)

[Lox ] [ cance
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4 Gil Office Building.cck - COMcheck 4.0.0 Code: 2012 [ECC

File Edit View Options Code Help

e H & D X6E =

roect | Envlove intenorghting | oxteror hting | echancl | Reurements |

| Roof || Skylight || Exteriorwall || wWindow | Door || Basement | Floor |

Cancrete sLllg Fenestration Canstruckion
Component dssembly ] Area ] . aross Area
Density Dekails Dekails
Twpe
Building

1 | i-Roof 1 Insulation Entirely Above.,, - 1- Office { Mo,.. - 10000 ft2
& | [F-Exteriar Wall 1 Solid Concrete:8" Thickness Medium...;l 1- Office { Mao,., - Furring: ... ;I S00a fr2
3 ~Aindow 1 Metal Frame with Therma.., - Code default ... |Glazing: Caoubl. .. 500 ft2
4 ~Door 1 Glass (= 50% glazing:M... - Code default -« |Glazing: Tinked 100 frz
9 | i-Basement Wall 1 |5Solid Concrete:d" Thickness 1- Office ( Mo,., - Furring: M... ‘-'| 0 fr2
3] 500 ft

Be sure to enter running length (perimeter) for slab-on-grade
assemblies in the Gross Area or Slab Perimeter column,

All other compeonents should be entered in square feet.

K




COMcheck

o

A

The 'Other’ option is for assemblies with a known assembly U-factor.
Enter an overall assembly U-factor for the assembly in the U-Factor field.
The U-factor is assumed consistent throughout the entire assembly.

Documentation must be submitted verifying the overall assembly U-factor.
The U-factor must be developed in accordance with accepted engineering practice.
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Project Information

Energy Code: 2012 [EGC 4=

Project Tie: [

Lacation: Casle Rock, Colorado

Ciimate Tone: Bh  Cre—

Project Type: Mew Construction

Varlzal Glazing / Wall Area 20% : o

Shylight / Rood Area 1%

Canslrucion Site: CwnanAgent: DwesignerContrachar;
_ _
Bullding Area r Area
1-Offles : Monresidential 71148

Additional Efficiency Package
Reduced imerior fghting oower, Requirements are impliclly enforced within intarior lighting afiowence calculations.

Envelope .

Assembly Gross Area Cavity Cont  Proposed Budget U-

ar R-Valuye R-Value U-Facter  Factons
) Perimeter

F-—._.?._._—._._._.---___I___l_-_-l-
o Aot 1z Insulation Entirely Above Deck, [Bidg. Use 1 - Cfties] |- 02E - g o= oogar {065
Skylght 1: Metal Frame:Gliass, With Curb, Per, Spess.: Praduet D MA, cap - 0.290 0.500
| sH&C 0.31, [Biog, Use 1 - Oice] (o) | || I |
. Exdterior Wall 1: StealFramed, 16° 0.c., [Bidg. Use 1 - Offical |- 2025 . 120 0.0 . 010 0064
Window 1: Metal Frams with Thermal Break-ixed, Perl. Speas.: ssat — - 0.aB0 | D.380
| Product ID Marike 2450, SHGC 0,35, [Bidg. Use 1 - Office] {t) -1 || | l |
, Window 2: Matal Framse with Thermal Break:Fisnd, Perf. Specs.: |- s0 . - w . 0380 0.380
Product ID Maniso 2450, SHGC 0,55, PF 1,36, [Bidg. Lse 1 - Office] (k) . . .
Immi:ﬂmbmmMFmﬁm&mnm,Pﬂl 'I a0 II —_ -- I I 0.800 I 0770
Type: Enangy code defaull, Doubls Pane with Low-E, Claar , SHEC I' . .
" .70, PF 0.10, [Bldg. Usa 1 - Office] . . .
| Door 2 Glass (> 5% glazing)Motal Frama, Non-Entrance Doar, Perf. - || — -1 | os00 | v
Type: Energy code defaull, Double Pana with Low-E, Clear, SHGC
= 0,70, BF 138, [Bldg, Use 1 - Oftice] |- . . .
Door 3: Glass (= 50% glazing)Melsl Frame, Enlrance Door, Ped, Typa: .| 140 | | 2,800 0.7
| Eneray code defautt, Doule Pane, Ciear , SHGE 0.70, [Bidg, Usa 1 - : | | |
» Offiea] - - . .
Daor 4: insulated Metal, Swinging, [Bldg. Use 1 - Office) N - | o 0,370
| Exterior wail 2: Concrete Biock:10", Soid Grouted, Normal Density, : w7 " ve ap | Y oonae | oo

. Furring: Matal, [Bidg. Use 1 - Office]

ol 45 i
I P I PR I P T L L LT —_ . - SR



\7 Mechanical Compliance Certificate

Project Information

Energy Code: 2012 [ECC

Project Titke: ]

Laeation: Castle Rock, Colorado
Climate Zone: ah

Project Type: Mew Construction

Construction Sie: Gwnmni-nl:

Additional Efficiency Package

Reduced e lighting power, Regurements ane implictly enforced within imterdos lighting allowance caleulations,

Mechanical By STENTS et

Quantity System Type & Description
1 HYALD Systerm 1 [Mulliple=fone):
YAF, Air Cooled w0 Heat Recovery Heat Pump
Heating Mode: Capaciy - 1324 kBiuh,
ko minimum efliciency requirement apglies
Cooling Mode: Capacity - 1382 kB, , Alr Economizer
ko minimum afliciency requirement apgplies
Fan Syslern: None

1 Water Hegter 1:

Gas Instantaneous Wabter Heater, Capacity: 0 gallans, Input Rating: 199 Biwh w' Girculabion Pump
Propozed Eficiency: 98,00 EF, Required Sfficiency: 0.67 EF

Mechanical Compliance Statement

Compliance Statement: The propesed mechanical design represented in this decument is consistent with the building plans,
specifications, and other calculations submitted with this permit application, The proposed mechanical systems have been
designed to meet the 2012 |ECC requirements in COMcheck "fers-lﬂh 4,0.0 and to comply with the mandatory reguirements listed
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Project Type: Hew Construction
Project Title :

Construction Site: DesignenContracton

2012 IECC

Section 1: Project Information

Project Type: Hew Construction
Project Tithe :

Construction Site: Owner/Agent: DesignarContractar:

Additional Efficiency Fackage: Reduced interior lighting power. Requirements are implicitly enforced within interior lighting
allowance calculations.

Section 2: Interior Lighting and Power Calculation
Additianal Eficiency Package: High efficiency HYACG. Systems thal do nol meet the performance requirement will be identifie

A B C D the mecharical requirements checklist report.
Floor Area Allowed Allowed Watts
Watts | ft2 Section 2: Interior Lighting and Power Calcul@ion
: ﬁ facility \IGK> 082 13105
A B c ]
Office 834 05 7128 / Area Category Floor Area A Allowed Watls
Total Allowed Watts = 20232 (r2) Watts | f2 B xC)
STORAGE /W secFine material storage) \ﬁz\: 4 29089
- N - - - - MAMNUFAL NG (Manutactunng Detaibed manutactunng) 1.3 26914
Section 3: Interior nghtlnﬂ Fixture Schedule OFFIGE [Gdmman Space Types-Office - Open plan) e i 3562
CONFEREMCE RDOM (Commaon Space Types:Confarance / Meating / AT 1.2 asE
A B C (1] E Mulipi posa)
Fixture 1D : Description [ Lamp [ Wattage Per Lamp ! Ballast Lamps/ #of  Fixture (CXD) LAB (Common Space Types-Laboratony lor medicalindusirial research | 5800 1.8 10440
Fixture Fi Wait. Total Allowed Walts - 7oa7
Automative facility (15982 sqit) .
LED ¥- EXIT SIGN: Other 1 12 5 Exempt Section 3: Interior Lighting Fixture Schedule
Exemption:Exit Signs, Safety or Emergency Lighting A B c o E
LED: AJAXIAT: Other: 1 ar 45 et B Fixture ID ; Description | Lamp / Wattage Per Lamp | Ballast Lamps: ¥ of Fixture (CXD)
LED: B: Other: 1 B 30 180 o e o N e WA
" STORAGE | Warehouse: rage 20785 sq fi
LED: L: Other. 1 10 24 240 Linear Fluorescent 1: S1U/S1EM: NEW HIGH BAY: 46 T5 HO 54W- Electronic B 119 43z 51408
LED: G: Other: 1 3 ol 2158 Linear Flugrescant 2: R1/A1EM: HEW PARAEOLIC: 48" TE 32W: Electranic: z 1% o o1
Office (8384 sq.it) Linear Fluorescen 2 copy 1: AZ/RZEM: MEW LENSED: 48" TE 32W: Electranic: z 3 [ 192
LED ¥- EXIT SIGH: Other: 1 a 5 Exempt Linear Fluarescem 2 copy 1: (E): EXISTING PARASQOLIC: 48" T8 32W: Electranic: 3 142 =11 12922
Exemption- Safet gency Lighting Lnear Fluorescent 2 copy 2: W1 EM: NEW WALL: 48° TE 32W: Elecironic: z 3 (=] 192
LED: Eﬁﬂél&ifﬁgns or Emer Llﬂ 1 9 % 78 Linesr Fluorescent 2 copy 2: (E): EXISTIMG 174" 48" TA 32W: Electronic: 1 38 a3z 1152
T ) Compact Fluorsscant 1:E): EXISTING CAN DOWNLIGHT: Triple 4-pin 28 Elactranic: 1 34 28 asz
LED: P: Other. 1 9 98 &4 Linear Fluorescent 2 copy 3: (E): EXISTING 4 STRIP: 48 T8 32W: Elecironic: 1 az az 1244
LEDx: O Other: 1 a4 43 2524 Linessr Fluarescent B: (E): EXISTING 2'%2°: 247 TE 17W: Elecirenic 2 11 a5 aBs
LED: B: Other i s a0 TE0 Linear Fluorescem 1 copy 1: (E): EXISTING HIGH BAY: 467 TS HD S4W! Electronic: 4 & 222 1332
LED: F2: Cither i i 174 174 Gutl'n:;l_rl:-l';oln:ﬂy:tun 1 copy 1£LE;I3:I:?“:ENDA:I;;:;;T; 264 Elecironic: 1 3 Z28 B4
LED copy 1: N: Other. 1 18 12 288 DF"" ”F'.:E”' ( Common 5""" i Oios - Cipar m'”mt'" i)
LED copy 1: P'1: Other: 1 1 e e COMFERENCE FOOM [ Commen Space Types:Canterence / Mesting # Mulllpunpose 797 sat.)
LED copy 2- 5: Other: 1 4 40 160 LAE | Common Space Types:Laboraiory lor medicalindusirialresearch 5800 sq.it.)
Total Proposed Watis = 18857 Total Proposed Watts -  TOETI

niterigr Ligating PASSES. Design 0.1%: better than code

Interior Lighting PASSES: Design 7% beter than code.




V =EX1erior Lignung compiliance certmicate

Project Information

Enengy Code: 2012 IECC

Project Thie:

Project Typs: Mew Constnuction

Exterior Lignting Zona 2 (Residential mixed use area)

Constuction Sie: CwnerAgent DesignenCaniractor

Allowed Extericr Lighting Power

A B C D E
ArealSurface Category Guantity Allcwed Tradable  Allowed Watis
Watts / Unit  Wattage (B X C)
luminated length of facade wall or sufacs 1Mim 235 o] 278
Parking araa 17T Rz 0.05 b= 103
luminaied length of facade wall or suface 200 0 25 Wo 500
Total Tradabie Watts (a) = 103
Total Allowed Watls = 381
Total ARowed Supplemental Watts (b} = SO0

(&) Wattage trageos are only allowed Detween Tragabie areas/ETaCces.
b & supplemental alowance equal to 600 watts may be applled ioward compllance of both non-bradable and fradable areasisuraces.

Proposed Exterior Lighting Power
A B C [H E
Fixture ID : Description / Lamp | Wattage Per Lamp [ Ballast Lamps/ #of  Fixture (C XD}
Fixture Fixtures Watt

III.-II.=|.‘| ST S Tdegoe 3 | ce | L! U0
LED 1: J: LED Panel TOW: 1 | Fi} Exampi
Exemplion:Advernising or directional signage
Parking area (1717 fi21 Tradable Wattage

LED 2: G: Other: 1 G g Lt

LED 3: J: Other: 1 14 35 430
Tolal Tradabde Proposed Walls = 38

Exterior Lighting PASSES: Design 50% better than code

Exterior Lighting Compliance Statement

Compliznce Statement The proposed exterior |ightir3lduign reprasented in this document is consistent with the building plans,
specifications, and other caloulations submitted with this permit spplication. The proposed exterior lighting systems hawve I:een
[ | ———— R T T T [ e el P Y T I I I . T R ———— A E I S Co— |




SECTION C407

* C407.1 Scope.

* This section establishes criteria for compliance using total building performance. The
following systems and loads shall be included in determining the total building
|oerformance: heating systems, cooling systems, service water heating, fan systems,
ighting power, receptacle loads and process loads.

e C407.2 Mandatory requirements.

 Compliance with this section requires that the criteria of Sections C402.5, C403.2, C404
and C405 be met.

e C407.3 Performance-based compliance.

* Compliance based on total building performance requires that a proposed building
(Eroposed 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.
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Simulation software EnergyPlus

EnergyPlus

C407.6.1 Specific approval.

Performance analysis tools complying with the applicable subsections of Section C407 and tested
according to ASHRAE Standard 140 shall be permitted to be approved. Tools are permitted to be
approved based on meeting a specified threshold for a jurisdiction. The code official shall be permitted

to approve tools for a specified application or limited scope.

eQUEST

QSEfaira OpenStudio
.
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U.S. DOE: BECP Resources

OMcheck=Web Wit ows i terietExplones

| | % Save ‘ Download

ft Save Froject As
(coMcheck.Web ;;’0‘;’7:;;5’9”2” Load Project | Delste Projects | Prefersnces | Log Qut
. | & New Project ROJEC Ie] G MECHANICA
Con 1P llance software Row: [ o7 e | [ ouptese | | moveus | [ I wove somn || X peiee | [0 renason
Daylight Control Factor
oo |

Add: | Roof | | Skylight | | Ext. wall | | Int. Wall | | Wwindow | | Door ‘ | Basement | |
T - Cavity Continuous.
ec h nic al su p po | e e biy e s | e nedidn | T | e
RValue RValue
2 ESkylightl Metal Frame, Double Pane ing: 1127 0.500 I‘
Code Notes 3 Exteriorwall1  Solid Concrete or Masonry <%= = Fr— rrE) i L LR
4 | L Door1 Glass
5 | L-Window 1 Metal Frame, Double Pane w. e
6 | bWindow 2 Metal Frame, Double Pane EHERGY . - " .
Ens v B

Publications
Resource guides
Training materials

v CHECK COMPLIANCE « To disp)

Building Energy Codes

Resource Guide

vvvyvyvyy

Resource Gure

EOS POLICY MAKERS

EiERsY Lot | Building Energy Codes ieotreae)
COMMERCIAL EnlJll.D‘lNr ]

ML DHMG

il for Archltects

i

Code Officials Edition
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Thank you!

Shaunna Mozingo
Colorado Code Consulting LLC

www.coloradocode.net
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