7

Pacific Northwest
NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965




7

Pacific Northwest
NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965

Course Description

Basics of using the REScheck software, reviewing
generated compliance reports, and the latest and greatest

new features.
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Learnlng ObJeCtlveS Pacific Northwest
Proudly Operated by Batielle Since 1965

1. Obtain an overview of the basic functions and how
REScheck calculates compliance for the building
envelope.

2. Be able to identify the construction specifications
needed to complete a compliance calculation in
the software.

3. Learn how to enter the building envelope components
Into the software.

4. Understand how the compliance reports are created
and what they entail.
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Energy Code Compliance Tools Pacific o=t
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BUILDING UA
TRADE-OFF

ENERGY

PRESCRIPTIVE ANALYSIS

None Needed
REScheck

Software
(Web-based &
Desktop)

Software (example)
REM/Design
REM/Rate
EnergyGauge

Building Energy Codes Program 4



www.energycodes.gov Pacific NouiZ==
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AT oF EERE Home | Programs & Cffices | Consumer Infomation

ENERGY

o _no Buliding Energy Codes
Building Energy Codes Program D <

Search Help

= sseMap (3 Printshls Version 0O cHARE

Popular Links
Tools ;-
(¥ COMecheck (9] REScheck
Technical Asslstance ca
March 21-24, 2016 —
Tucson, Arizona. @M

U.5. DEPARTMENT OF ENERGY —
NATIONAL ENERGY CODES Statua of State Energy Codes )
CONFERENCE
March 21-24, 201 e [Selectastete v
TUCEOH, AZ >> LEARN MORE
I TYTYTTY TR RRYR R O News \;'

= Yes, saving energy Is chieapes ihan making eneqgy oF
Source: ACEEE, posted: 01.27.2ME

CLHILLADE = 2015 was 3 good vear for energy efiglency. 2016 could
be even better [P
Source: ACEEE, posted: 01.01.2016
* DGE Proposals for e 2018 1ECT = EaCTEmMEnt Hag e Most Met-Zer BulNgs of Any Cly
= Upcoming Tralning Events & Avallable Resources In America fd
- Resienilal Ensrgy Code Fleid Stugh Source: Greaniech Media, posted: 01.13.2016

= Do Energy Codes Work? ff

Source: Energy Manager Today, posted: 01.04 2016
= EERE Mews and Biog &

Soure; ERergy.gov

= Training Materals for the 2015 IECC and Standard 90.1-2013

)
Source: Energy Manager Today, posted: 01.05.2016

Building Energy Codes Program 5
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REScheck Page Pacific NoTH i =si
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https://www.energycodes.gov/rescheck

DEVELOPMENT
REScheck
ADOPTION
o . . . ™
COMPLUHCE Residential Compliance Using REScheck LB SCRIEE T0 UPDATE S
Bazice The REScheck product group makes it fast and easy for builders, designers, and
contractors to detarmine whether new homes, addifions, and alerations meat the R Il DO RSO e oot e shenT R
RESICENTIAL FIELD reqguirements of the IECC or a number of stste energy codes. REScheck also simplifies 8
STUDY compliance determinations for building officials, plan checkers, and inspectors by allowing
SOFTVIARE & WES them to quickly determine if a low-rise residence mests the code.
T RESchechk is appropriate for insulation and window frade-off calculations in residential detached one- and tewo-family buildings and multi-famiby
REGULATIONS buildings three stories or less in height abowe grade, such as apartments, condominiums, and townhouses. REScheck works by performing a
simple U-factor x Area (UA) calculstion for each building assembly to determine the owerall UA of a buillding. The UA that would result from a
RESOURCE CENTER building confarming to the code requirements is compared against the LA for your building. If the totsl hest loss {represented as a UA) through

the envelope of your building does noft exceed the fofal hest loss from the same building conforming to the code, the software generstes = report
that declares your building is compliant with the code.

RESchack Desktop can be downloaded and installed directly fo your desktop, while REScheck-Web™ is accessible directly from the website
without having to download and install.

g I WO SIEte OF COUNTY N

REScheck™ Software
= Windows
* Mac
« REScheck-Weh
= Technical Suppart

REScheck™ for Windows" Dowrioad REScheck”
arsion 4.6.2 (Bulld Verelon: 4.6.2.1) o Wi dioves IEER
Funs on VIsia or Wndows T In elther single, mulli-user, of network envimnments Downioad RE=chack Nowl

Supported Codes:
2008, 3112 and 2015 |ECC; and various state and county ensrgy codes.

What's Maw:
REScheck version 4.6.2 includes support for 2014 Florida. Bulld version 4.8.2.1 fizes an issue with compliance indes when project is
“Additions” and discontinues support for Wisconsin Uniform Dwelling Code.

REScheck™ for Mac™
The Mac veralon of RE Scheck has been discontinued. Users ara sdviesd fo ues REScheck-iab
RE Scheck-Web

REScheck-Web simplifies residential energy code compliance by automating tradeoff calculations for the IECC and & numbser of
state-specific codes. i performs just like the REScheck desktop version, but you don't need to download or install any software
on your computer.

St REScheckwvet (9]

Building Energy Codes Program 6
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Pj Jones Residence.Boulder.Co.rck - REScheck 46.2 Code: 2015 ECC (=B [E3a)

file Edit Wiew Options Code Tools Help

Neod BB XE & |

f Project | Envelope | Mechanical | Requirements | “ ’ ’
Location Project Details (optional) _

[Arizuna '] This
State ! infarmation
City  [Tucson v il EPRED Edit Froject Details...
an the
compliance
Project Type certificate.
(®) Mew Construction () Addition () Alteration |TitleISiteIPermit |
{2 REScheck-Web - 2015 [ECC - Internet Explarer o[- E (2]
Building Characteristics | | |
| ™ Project title Ermail Address Password » LogIn
B _ . — X . » E
® 1- and 2-Family, Detached () Multifamily I ; iRESCheCk Web Jo1s IECC Reqister ) | Forqotien Password?
Conditioned Flaar Area G780 ft2

_ N - | gliibiee | I PROJECT ENVELOPE MECHANICAL REQUIREMENTS | 9 |
[ Al ducts and air handlers located within conditioned spaces

&) Explanation of duct testing requiremerts...

A
[] Projectincludes a thermally isolated sunroom Code/Location Building Characteristics @® 1= and 2-Family, Detached
[© [ | Fasses Code:  [2015 [ECC V] what's my code? © Mulifamily
. 2
— — State: Conditioned Floor Area
Corpliance Method: Us Trade-OF Max UA | 1043 | YourUA | 881 fizona [0 Jn
® City:  [Ajo v

hoose the state in wwhich the building will be located.

[C] Al ducts and air handlers are located within conditioned sp

() County: |Apache v & Explanation of duct testing reguirements

If your location is not included here, choose a nearby location with similar

O Project includes a thermally isclated sunroom
weather conditions.

O Project includes a poel or inground spa

Project Type ® New Construction O Project includes an interior wood-burning fireplace
O Addition
O Aleration Project Details (optional) v

" CHECK COMPLIANCE HTo display compliance results, click the Check Compliance button.

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

100 -

Building Energy Codes Program 7



Data Exchange

» Can exchange files between desktop and web
B Logintoweb
B My Projects

@ REScheck-Web - 2015 IECC - Interniet Explarer

(YIREScheck-Web"
w| Proif” PI;DJECT

ENVELOPE MECHANICAL

Code/Location

Code: 2015 IECC V| What's my code?

State: |Ari?_0na W |
@® City:  |Ajo v
() Counmty: Apache v

If your location is not included here, choose a nearby location with similar
weather conditions.

® New Construction
) Addition
) Alteration

Project Type

Compliance Method: UA-Trade Off TED Max. UA: —  Your UA: —
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(== s

Logged in as pam.cole@pnnl.gov  Log Out
My Projects =

:rg Preferences

4 projects

JonesResidence.Boulder
2015 IECC  Boulder, Colorado

test22
2009 IECC  Arden, Delaware

Ed sp

test Copy 2
2009 IECC  Abbeville, Alabama

Test
2009 IECC  Abbeville, Alabama

Upload project from my computer...

" CHECK COMPLIANCE HTo display compliance results, chick the Check Complance button.

F 100% v
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Walkthrough REScheck Steps Pacific NoTH i =si
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Enter building

ipmen
components N—

(optional)

Requirements
Tab
View/print/save

Building Energy Codes Program 9



Select the Appropriate Code Pacific NoTH i =si
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» Applicable to your state/ jurisdiction (Code menu)

ADOETICH PROCESS hodel building energy codes and standards have the potential to save LS. consumers an estimated $330 bilkon by 2040. This equates to nearly
80 gueds of cumulative full-fusl-cycle energy savings and owver 8.2 billion metric tons of svoided carbon diccdde emissions. View the BECF's

STATE TECHMICAL national benefits assessment ¥ for more information on the banefits of building energy codes
ASZIETANCE
STATUE OF STATE National Status At-A-Glance
EhEHﬂ'rH]HDDEE The current stetus of energy codes and standards sdoption is shown in the meps below. Status is displayed for both residential and commercisl
buildings for 5. States and termitories. Choose from the drop-down list to view the detsils for & particular state.
COMPLIANCE
[Eelect o state w|
REGULATIONS
RESDURCE CENTER

Commercial: Current J Residential: Current

Current Residential Building Energy Code Adoption Status

[ W Mariana lsasds
[ Pusrie Rice ©
[ W8, Vingin lskands

(BB 20 2075, squivaien, or mora energy licient [ 20 2012, squbvaien, or mora energy alicient
IEmmnumam“mmﬂ @Mwurhllwn@nﬂuﬁ(ﬂm ECC 2008, or mo statuwida coda
* Mdopted nesw Code to be eflecive al a later dale Az of March 2016

10
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Preferences Pacific Northwest

Proudly Operated by Battelle Since 1965

Building Energy Codes Program 11



7

Project Information Pacific o=t
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» Project Location
B City/County
» Project Type
B Single Family
B Multi Family
B Addition
B Alteration
» Project Detalls
B Optional
B Get printed on reports

Building Energy Codes Program 12
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Project Information — Helpful Hints Pacific NoTH i =si
» Multifamily if @
B All multifamily buildings three stories or less in height above 5
grade and Tl1lpls

B Contain three or more attached dwelling units
B Examples
® Apartments
® Condominiums
® Townhouses
® Dormitories
® Rowhouses

Building Energy Codes Program 13
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Project Information — Helpful Hints Pacific Northwest
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» Select Addition or Alteration on Project screen

» Additions

B Addition only

B Addition plus existing home
» Alterations

B Exemptions may apply

Building Energy Codes Program 14
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What is the Building Thermal Envelope? Pacific Mo
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Entering Building Components Pacific o=t
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Envelope Helpful Hints Pacific NouiZ==
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» Don’t have to use every button @
» Can group “like” components l [T[
T(IIPIS

» Gross area (except slab-on-grade)
B Gross wall area to include peripheral edges of floors (area of band joist
and subfloor between floors)

» Use “Other” assembly as needed

File Edit View Options Code Tools Help
Dl 2R X2 &
| Project | Envelope | Mechanical | Reguirements |

| cCeiing || Skylight || wal || window | Door || Basement || Foor | Crawlwal |
Cavity Conkinuous
Component Assembly Gross Ares Insulation Insulation I-Fackor | LA
R-Yalue R-Value
Building
1| skylight 1 Click here to select Asse, .. j| 0 |ft2| 0.0 0

Building Energy Codes Program 17
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Envelope Helpful Hints, con’t Pacific NoTH i =si

» Fenestration ratings — U-factor and SHGC @

» Cavity R-value — used for insulation placed between T
EE

structural members

» Continuous R-value — used for insulation that is continuous
across the structure (e.g., rigid insulation)

» After you've entered all building thermal envelope
components, hit Check Compliance
B Look for fields with red text

B If no compliance results, look for missing data and make sure
you've made an entry for Building Use type

Building Energy Codes Program 18
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SHGCs and U-Factors Pacific Northwest
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World's Best
Window Co.

Killarnium 2000+

Wirp-L e Yol Frame
Chzasbrle Gleerireg » Argon Fill = Low |
Peopchant Typee Wertical Slidar

ENERGY PERFORMANCE RATINGS

U-Eactor (U5A-P) ‘ Salar Heat Gain Coefficient

035 0.32

ADDITIONAL PERFORMANCE RATINGS
Visible Transmittance Air Leakage (U.51-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

St i e, MR O Bl R e P e O Rl AT DR LS Y
e for o =pacile e Dol mamubscheer's Bushow ks 2 peabad prrerreres olaralion

wra BN W]

Building Energy Codes Program 19
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Foundations — what button to use Pacific Northwest
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Basement e Basement is conditioned

e Separates conditioned from
unconditioned space

e Crawl space is not vented to the
CraW| Wa || outside and floor above is NOT
insulated

Building Energy Codes Program 21
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What's a Basement Wall? Pacific Northwest
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Basement Wall —

>50% below grade Below grade

Basement wall

Belowgrade

Basemen’EwQII Exterior Wall —

<50% below grade

Building Energy Codes Program 22
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Basements Helpful Hints Pacific NoTH i =si
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» Wall Height @
B from top of wall to basement floor ¥
B If not uniform, provide an average height (TlrlPls

» Depth Below Grade

B Depth that the wall extends from finished, outside grade surface
to basement floor

B [f sloped or uneven, provide an average depth below grade

Building Energy Codes Program 23
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Basements Helpful Hints, con’t Pacific NOIH =T
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» Depth of Insulation @
B Requirements are for full depth of basement wall (to 10 ft); =
REScheck allows trade offs (Tlr[Pls

B Measure from top of wall to where insulation stops

® For a fully insulated wall, depth of insulation would be equal to
height of the wall

B If you enter insulation depth of O, program assumes no
Insulation, regardless of values in the insulation fields

» Continuous Insulation
B Software assumes it's exterior rigid

» Cavity Insulation
B Software assumes you're furring out on the interior

Building Energy Codes Program 24
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Project Envelope | Mechanical | Requirements |
| cCeiing | skylght || wal | window | Door || Basement || Floor Crawl wall |
Red Caviky Continuaus
Compaonent Bssembly Crrientation Gross Area Insulation Insulakion J-Facktor | UA
R-Yalue R-Yalue
Building
1| feiling Flat Ceiling or Scissor Truss ;” ] |Ft2| 0.0 0.0 0,565 n

Green

I

‘ O | Passes % BEetter Than Code
Blue

‘ 9 A |Nu envelope assemblies spedfied

Building Energy Codes Program 25



Screen Operations Pacific o=t
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(% MDB.Residence.rck - REScheck Code: 2009 [ECC Rl ™ <™

File Edit View Options Code Tools Help

DEE & Bl X2 & Fromt Faces: | Morth - ‘

Project | Envelope | Mechanical | Reguirements |

ceiling |[ Skylight | wall [ window |[ Deor |[ Basement |[ Floor ][ cCrawl wal
Gross Area Cavity Continuous Wall Depth Depth of
Component Assembly Orientation or Slab Insulation Insulation U-Factor | U& | Height EBelow Insulation
Perimeter R-Yalue R-Yalue (ft) Grade (ft) (Ft)
| EBuilding
1 All-wood Joist,l’RaFter,l’Truss;” 2415 ftz 30,0 0.0 0,035 a5
2 | 2-Exterior Wall 1 Wwood Frame, 16" o.c. ;”Front ;I 911 ftz 0.0 0.0 0,059 a0
3 -Door 1 Cpaqus ;”Front 40 i 0.5 20
4 “indow main |¥inyl Frame, Double Pane ;”Front 369 ftz 0.35 129
5 |E-Exterior Wall 2 |Wood Frame, 16" o.c. v |[Back | 834 ftz 20.0 0.0 0,059 33
] Lindow 2 vinyl Frame:Double Pane ...;”Back 149 ftz 0.35 52
71 i Door 2 Solid _~|[Back 40 ftz 0.5 20
8 | i-Exterior Wall 3 Wood Frame, 16" o.c. ;”Left Side - 492 ftz 20,0 0.0 0.059 29
9 | [-Exterior Wal 4 ‘Waod Frame, 16" o.c. ;”Right Side w 632 ftz z0.0 0.0 0.059 36
10 L indaw 3 Winyl Frame:Double Pane ... v |[Right Side 15 ftz 033 3
11 | i-Knee Wall west  |Wwood Frame, 16" o.c. ;”Left Side hd 69 ftz 20.0 0.0 0.059 4
12 | i-Knee ‘wall East  |Wwood Frame, 16" o.c. ;”Right Side  * a4 ft2 20.0 0.0 0.059 3
13 | i--Basement Wall 2 |Solid Concrete or Masanry ;”Left Side A 144 ftz 19.0 0o 0.061 el 3.0 5 8.0
14 | i-Basement Wall 1 |Solid Concrete or Masanry ;”Right Side v 216 frz 19.0 0.0 0.081 13 9.0 k] 8.0
15 | i-Basement wal 3 |3clid Concrete ar Masonry ||Frank - 554 fz 1.0 oo 0.051 ] 2.0 7. 8.0
16 | -Floar 1 all-wood Jaist{ Truss, v, ™ FEd ft2 a0.0 oo 0.033 26
17 | “-Floor 2 Slab-Or-Grade:Unheated = a3 ft 10.0 0.767 71 2.0

Compliance Bar ‘ o | Fails - % Warse Than Code
Compliance Method: UA Trade-OF  Max UA | 582 | YourUA
Statu S B ar‘ Selectthe building assembly buttons above the column headers to create a list of envelope components for the building.

Building Energy Codes Program 26
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Compliance - UA Pacific o=t
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> UA
B U-factor x Area for each building assembly
B UA from building conforming to code compared against your building UA

Building Energy Codes Program 27
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Compliance — Performance Alternative Pacific o=t
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» Performance alternative

B Based on simulated performance of your building compared to an
equivalent code building

B Requires additional inputs (over UA approach): building orientation,
minimum of four walls having unique orientations, and a minimum of one
roof and floor

B Check Compliance button
» Performance alternative considers the whole building energy

performance, whereas UA trade-off method considers only the
thermal conductance of envelope components

Building Energy Codes Program 28



Compliance Failing — Helpful Hints Pacific Mo
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» Review building plans to ensure all components are @
entered correctly E
L

» Confirm takeoffs (areas) are correct

» Confirm insulation values
B Double check cavity vs. continuous entries

» Look at UA column (next slide)

Building Energy Codes Program 29



Compliance Failing — Helpful Hints, con’t
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@ lones Residence.rck - REScheck 4.6.2 Code: 2015IECC
Eile Edit “iew OQptions Code Tools Help @
-
w
Project Emvelope T Mechanical I Requirements ] [Tl I IP[S
| Ceiling || Sklight || wall || window || Door || Basement || Floor || Crawiwall |
Gross Area Cavity Continuous Wall Ciepth Depth of
Component Assembly ar Slak Insulation Insulation | U-Factor | LA |SHGC) Height Below Insulation
Perimeter F-Yalue R-Yalue (ft Grade () [t
7 “Dioor 2 Solid | 40 ft2 0.5 20 Y
a Wall 3 YWood Frame, 16" o.c. j 492 fi2 20.0 0.0 0.0549 24
£ wiivall 4 Wood Frame, 16" o.c. j 32 fi2 20.0 0.0 0.0549 36
10 E-Nu“ufindu:mw Yinyl Frame:Double F'a...j 14 ft2 0.345 a 0.24
11 ‘knee WallWeWood Frame, 16" o.c, j G4 ft2 20.0 0.0 0.0549 4
12 ‘Knee YWall EasWWood Frame, 168" a.c. j a4 fi2 20.0 0.0 0.0549 ]
13 -Basement Wy Solid Concrete nrhﬂas...j 144 fi2 0.0 n.a 0418 g0 5.0 4.5 0.0
14 ‘Basement Wy Solid Concrete nrhﬂas...j 216 fi2 0.0 n.a 0418 40 9.0 4.5 0.0
15 ‘Basementya Solid Concrete or Mas... =) 634 ft2 0.0 n.a 0.267 QEQ 8.0 7.0 0.0
16 ‘Floar 1 All-vWWood Jclistl’l'russ:o...j a3 fi2 149.0 0.0 0047 ar
17 -Floor 2 Slab-On-Grade:Unhea...j 43 ft n.a 1.042 oy 0.0 [{
OB  Fais 50.8 | % Worse Than Code
Compliance Method: UA Trade-Off . LIA 91 our LA, 241

ISeIect the building sssembly buttons above the column headers to create a list of envelope components for the building.

Building Energy Codes Program
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Requirements Tab Pacific NoTH i =si
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» Mandatory requirements
B Air leakage
B Building mechanical systems and equipment
B Service water heating
B Duct construction, insulation, testing

» For each requirement, the user

B Notes that a code requirement is
® Met
® Exempt
® Does not apply

B Notes how compliance for applicable requirements are documented

» This information is shown on the report in the “Comments/
Assumptions” column of the Inspection Checklist

Building Energy Codes Program 31
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» File == View / Print Report

» Choices, choose any or all
B Compliance Certificate
B Inspection Checklist
B Panel Certificate

Building Energy Codes Program 32
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» Implement Requirements tab
» Inspection checklists set up by phase of construction
B Plan Review
B Footing/Foundation
B Rough-in
B Final

Building Energy Codes Program 33
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Reports — Sample Compliance Certificate, con’t Pacific Northwest
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REScheck Software Version 4.6.2
Compliance Certificate

Project Jones Residence - Plan 3677
Energy Code: 2015 IECC
Location: Tucson, Arizona
Construction Type: single-family sSsS — @@
Project Type: MNew Construction
Conditioned Floor Area: 6,780 ft2 o .
Glazing Area 18% location, construction
Climate Zone: 2 (1447 HDD) ey
Permit Date: March 15, 2016 type’ and COﬂdItIOhEd
Permit Number:

o floor area
Construction Site: Ownerf/Agent:

1]. Jenes

Compliance: Passes using UA trade-off
Compliance: 14.6% Better Than Code Maximum UA: 1043 Tour UA: BI1 Meximum SHGEC: 0.25 Tour SHOC: 0,25

The % Batter or Warse Than Code Index reflects how close to compliance the house IS based on code trade-off rules.
it DHOES MOT provide an estimate of energy use or cost relstive to 2 minimum-code home.

Envelope Assemblies

Gross Area Cavity Cont.

I’eri;reter RValue R-Value Y-Factor
Ceiling 1: Flat Ceiling or Scissor Truss 2.415 30.0 0.0 0.035 a5
Wall 1: Wood Frame. 16" a.c. 511 200 0.0 0.059 30
Window 1: Vinyl Frame:Double Pane 359 0270 100
SHGC: 0.25
Door 1: Solid 40 0.500 20
Wall 2 Wood Frame. 16" o.c B34 20.0 0.0 0.059 38

Building Energy Codes Program 34



Reports — Sample Compliance Certificate, con’t Paific Northwest |
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SHCT 02S ]

Door 2: Solid 40 0.500 20

Wall 3: Wood Frame, 16" o.c. 4532 20.0 0.0 0.059 29

Wall 4: Wood Frame, 18" o.c. 632 20.0 0.0 0.059 36

Window 3: Vinyl Frame:Double Pane with Low-E 15 0.350 5 g
SHGC: 0.25

Knee Wall West: Wood Frame, 16" o.c. B9 200 0.0 0.059 4

Knee Wall East: Wood Frame, 16” o.c. 84 20.0 0.0 0.059 5

Baszement Wall 1: Sclid Concrete or Masonry 144 0.0 0.0 0.418 RN

Wall height: 9.0'
Depth below grade: 4.5
Insulation depth: 0.0°

Baszement Wall 2: Solid Concrete or Masonry 216 0.0 0.0 0.41 Ve rify Va I u es a re

Wall height: 9.0"

gt e Consistent with

Project Title: Jones Residence - Plan 3677 Report date: 03/ Pla ns
Data filename: |AMationalWorkshop\2016WPre Conference Day'jones Residence.rck Page 1]

Gross Area
or
Perimeter

Bazement Wall | 0.0

Cawity Cont. y
R-Value R-Value U-Factor UA

0.267 183

Insulftion dep

Cempliance Statement: The proposed building design described here is consistent with the building plans, specifications, and other
calculation® submitted with the permit application. The proposed building has been designed to meet the 2015 IECC requirements in
REScheck Version 4.6.2 and to comply with the mandatory requirements listed in the REScheck Inspection Checklist.

Done Right Construction
Name - Title Signature Date

35
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Envelope Sample Inspection Checklist Pacific NouiZ==
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2009 |[ECC Foundation Inspection Plansa\lr'ﬁ;lﬂed Flelt‘l.';.:ﬁgﬂed Complies? Comments/Assumptions
40211 Slab edge insulation R-value. R- R- [IComplies See the Envelope Assemblies table for
[FO1]" [] Unheated [] Unheated [IDoes Not Comply values.
Lt [] Heated [] Heated [JNot Observable
[(JNot Applicable
3032, Slab edge insulation installed per LIComplies Requirement will be met.
40228 manufacturer’s instructions. [IDoes Not Comply
[FO2]' [JNot Observable
L7 [JNot Applicable
40211 Slab edge insulation depth/length. ft ft LlComplies See the Envelope Assembiies tabie for
[FO3]" [IDoes Not Comply | values.
') [CJNot Observable
[(JNot Applicable
40211 Conditioned basement wall insulation | R- R- ClComplies See the Envelope Assembiies tabie for
[FO4]" R-value. Where internal insulation is CIDoes Not Comply | values.
o used, verification may need to occur [INot Observable
during Insulation Inspection. Not Not Applicable
required in warm-humid locations in O PP
Climate Zone 3.
303.2 Conditioned basement wall insulation LIComplies Requirement will be met.
[FO&]! installed per manufacturer's [IDoes Not Comply
© instructions. [CINot Observable
[INot Applicable
40227 Conditioned basement wall insulation ft ft [IComplies See the Envelope Assembiies table for
[FOB]' depth of burial or distance from top of [IDoes Not Comply | Values.
© wall. [INot Observable
[INot Applicable
30321 A protective covering is installed to LlComplies Requirement will be met.
[FO11]2 protect exposed exterior insulation [JDoes Not Comply
@ and extends a minimum of 6 in. below [JNot Observable
grade. [CINot Applicable
4038 Snow- and ice-melting system LlComplies
[FO12]2 controls installed. [IDoes Not Comply
() [[JNot Observable 36
[[JNot Applicable




Envelope Sample Inspection Checklist, con’t  Pacific Northwest

Proudly Operated by Battelle Since 1965

Co_de Value from
Section # Plans Compliance

ar o ar

302.1, iHeating and cooling equipmentisi Heating: | Heating: iDCnmpIies |
4037  sized perACCAManual Shased  Btuhr__ Btuhr___ [Dpesnot
[PR2]*  on loads calculated per ACCA | ~ . AP | |
) iManuaIJﬂr other methods i Etﬂﬂmg i Egﬂmg iD“ﬂt Dhsafwable i
‘approved by the code official. — — iD“ﬂt Applicable |
| | | | |
Inspection Value from
Type Field

Building Energy Codes Program 37
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Panel Certificate Pacic Nothe

NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965

2015 IECC Energy
Efficiency Certificate

Insulation Rating R-Value
Above-Grade Wall 20.00
Below-Grade Wall 0.00
Floor 19.00
Ceiling / Roof 30.00

Ductwork (unconditioned spaces):

Glass & Door Rating U-Factor SHGC
Window 0.27 0.25
Door 0.50

Heating & Cooling Equipment Efficiency

Heating System:

Cooling System:

Water Heatern:

Name: Date:

Comments

38
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AreaCalc Pacific Northwest

Proudly Operated by Battelle Since 1965

» REScheck desktop
» Calculates building areas
» Areas can be transferred into REScheck

Building Energy Codes Program 39



Case Study — REScihveck Software racitc Nortugss

Proudly Operated by Battelle Since 1965

Jones Residence



» Building Envelope

U
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=

3CAR GARAGE

[

L/\iiz;;ﬂ
/\\L

UTILITY < i
7 T
o == 0
ENTRY
[&%& A BNEfDROOM #
DEN '
 — I

Conditioned Main Floor

Building Section

1_ 160" _T

1

el g
:@v I ;
@
MMdo 1|
—
Crawispace
Unexcavated % |
| @

[—

Conditioned Basement

7 BASEMENT




Ceiling Area - 2415 sf

I\

3 CAR GARAGE

)

L)
1 n— ()
= 1 o1 M
1]

ENTRY J
~ AT TN
Ib - BEDROOM #2

T

J//\Ilii_jﬂ
~-L

el—




» Exterior Wall Areas

12’ Exterior Walls — 689 sf

3’ knee walls (between 9'&12’ sections) —

North — 221 sf \éVestt _8649 Sff
South — 234 sf ast—oas
East — 52 sf 12’ Ceilings
West — 182 sf
. NOOK
9’ Exterior Walls — 2180 sf
North — 690 sf
=
South — 600 sf 2 il
East — 440 sf ‘ o
West — 450 sf \
9’ Ceilings
JCAR GARAGE
N
.

V\ﬁ[z—:ﬂ
-~

153 sf

9’ Ceilings

aFBRO0N

” /\\

Q
@ I ()

\/F
BEDROOM #2
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Knee Wall Insulation Pacific Northwest

Proudly Operated by Battelle Since 1965

= TR

No, No... Never cut the batts too short

9 cdlings P odings 9 cdlings

Building Energy Codes Program 44



>50% below grade = below grade concrete basement wall
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Ways to Insulate Basement Walls Pacific NoTH i =si

Proudly Operated by Battelle Since 1965

Exterior Rigid Foam

Interior Studs w/batts

Building Energy Codes Program 46



Including Rim Joists in the Exterior Wall Area

Comp. Roofing

15# Felt Underlayment
7/16" or 1/2" Roof Sheathing

R-38 bat
insulati @

Pre Manuf. Roof Trusses @ 24" o.c.

~
TYP. EXTERIOR WALL:
. stucco
> MAIN LEVEL 'Tyvek' infiltration barrier
=) 7/16" OSB sub sheathing
- 2x6 @ 16" 0.c. framing
R- l@’batt insulation
1/2" gyp. wallboard (GWB)
TYP. FLOOR:
crle oeg (3taE G 180 005, & ~ 1/2" part. board underlay
3/4" T& G plywd. subfloor
2x12 floor joists @ 16" o.c.
R-19 batt insulation
1/2" gypsum wall board ceiling
BASEMENT
s
4" basement slab Concrete Patio
T
P, 0%
R-5 &121[1 insulatign
24" deep A

BASEMENT SECTION @ EXTERIOR WOOD WALL



» Basement Wall Areas

D —

Above Grade

Above Grade Bsmt Walls (exterior wood) = 837 sf (93’ ' x 9’)
(entered as wood frame wall. not a basement wall)

Below Grade Bsmt Walls = 1044 sf
Side basement walls = 360 sf
West Wall — 144 sf
East Wall — 216 sf
Back basement wall = 684 sf (76'x9’)

Bsmt Walls (exterior wood) — 837 sf —m8 ——>

(93 In. ft. x 9" height)

CrogePatio

N

144 sf
684 sf

: //216 sf




» Basement Walls

“back” below grade basement wall

(entire back wall is adjacent to
crawlspace

e BASBIENT

R-19 batt insulation

Basement Walls - - - e u

Enterthe specified dimensions in feet {not inches) in the bhoxes provided.
A basement wall less than 90% helow grade is considered an above-grade wall
and must be entered using the Wall buttan.

Wall Height it & _E

Measured from the
top of the wall to

the hasementfloor. | 0 Depth of Insulation i)

0.0
Measured fram the
tap ofthe wall to
where the insulation
— stops.

Depth Below Grade (i) 0.0 —

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

[ oK ] [ Cancel




» Basement Walls

side” below-grade basement walls

Basement Walls - n - el u

Enterthe specified dimensions in feet {not inches) in the bhoxes provided.
A basement wall less than 90% helow grade is considered an above-grade wall
and must be entered using the Wall buttan.

Wall Height it & _E

Measured from the
top of the wall to

the hasementfloor. | 0 Depth of Insulation i)

0.0
Measured fram the
tap ofthe wall to
where the insulation
— stops.

Depth Below Grade (i) 0.0 —

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

[ oK ] [ Cancel




» Floor Area

Crawlspace Area — 783 sf

24| OII

|l (i}
= I A
O
~ 70" 7 '
Crawspace
Unexcavated |
bz ]

L
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Crawlspace Wall Insulation Pacific Hortees

Proudly Operated by Battelle Since 1965

_ Example of an Insulated crawlspace
| wall =

ﬂ:] [ - no foundation vents to the exterior

+ mechanically vented/conditioned

This case study does NOT have a
[, conditioned crawlspace

Building Energy Codes Program 52
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Crawlspace Walls in REScheck Pacific NoruES

Proudly Operated by Battelle Since 1965

Project | Envelope | Mechanical | Requirements |

[ Ceiling ][ Skylight [ Wall ][ Window ][ Dioor ][ Basement ][ Floor ][ Crawl Wall

Cavity Conkinuous Wall Depth Cepth of E.ZT

Component Azsembly Gross Area Insulation Insulation J-Factor | L& | Height Below Insulation Ineid

R-value R-Yalue (ftl Grade (Ft) (ft) Grade

Building
1| fCrawl 1 Solid Concrete or Masonry ;” o |Ft2| 0.0 0.0 0.0 | 0 | 0.0 | 0.0 | 0.0 | 0.0
il
Unventilated Crawl Space Walls u

The crawl space wall option applies only towalls of unventilated crawl spaces.
Enter the specified dimensions in feet (not inches) inthe boxes provided.

Wall Height ()
Measured fram the

Depth of Insulation (f
Include the total

top of the wall to vertical plus harizontal
top ofthe footing. distancg.
Depth Below Grade ¢y | 0.0 —  Depth Below
Measured from outside Inside Grade i
grade to the top Measured from inside
ofthe footing. grade to the top
ofthe footing.

(o) [ cons (™ %

“aranlianea hﬂ@ o = — &

Building Energy Codes Program 53



» Slab Perimeter

<— Slab Perimeter — 93 linear feet

Line represents the slab edge to be calculated in linear feet

| s T

160
|
>

B0

Uecaded

24| OII




Slabs in REScheck

Project | Envelope | Mechanical | Reguirements |

[ Ceiling ][ Skylight [ Wall ][ Window ][ Dioar ][ Basement ][ Flog
Zavi
Component Assembly Gross Area Insula
F-Yal
Building
1 | “Floar 1 Click. here bo seleck fisse, .. :I] ] |Ft2 |
All-Wood Joist/Truss k
Steel Frame, 16" o.c. k
Steel Frame, 24" o.c. b
Slab-0On-Grade ! Unheated
Structural Insulated Panels ! Heated

Other (U-Factor Option)

3

7

Pacific Northwest

S lab-On-Grade Foa ——

NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965

Enter the depth of the insulation (ft.), including
the total vertical and horizontal distance:

v

Horizontal Insulation (A + B = Insulation Depth)

+ Depth of Insulation - Enter the depth (ft) of the insulation you intend
to install as measured from the top of the slab to where the
insulation stops. This distance should include the total vertical plus
harizontal distance. Refer to the illustration below of acceptable
configurations. If you enter a depth of O, the program assumes no
insulation is to be installed.

E=

i

Vertical Insulation (A = Insulation Depth)

Building Energy Codg

o J [ concel ]
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Insulation Levels

Roof/Ceiling

Walls (above and below grade)

Floor over vented crawl space

Slab-on-grade

bedoom#2 do rai do

ﬁﬂ! fgis M’Mﬁﬂ L \{‘LTl‘h' Tl e R A (o

furred/insul
W :ﬁt fl
luu msulation

BASEMENT

Comp. Roofing

X 15« Fclt Undcrlavme
or 1/2" RoofShcathmg

5 MAIN LEVEL

2x12 floor joists @ 16" o.c.

10"

BASEMENT

4" basement slab E
4

9

TYP. EXTERIOR WALL:
stucco | . .
'Tyvek' infiltration barrier
7-‘]6" OSB sub sheathing
2x6 @ 16" o.c. framing
R- lgbatt insulation

1/2" gyp. wallboard (GWB)

TYP FLOOR:

1/2" part, board underlay
3/4" %&G plywd. subfloor
2x12 floor joists @ 16" o.c.
R-19 batt insulation
1/2" gypsum wall board ceiling

Concrete Patio

bk g ik



» Window/ Door Area Glass Doors <50% glass - 40 sf; U-factor = 0.50

North — 40 sf

Window Area - 533 sf

North — 369 sf Opaque Doors - 40 sf; U-factor = 0.50

South — 149 sf South — 40 sf

West — 15 sf
U-factor = 0.35 A
U-factor = 0.27
SHGC = .25

South

1]
L1
|-

[T ]

HH

L1 []
L1
1]
[

=
=

North

West

%

—T

East
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THANK YOU! Pacific Northwest |

Proudly Operated by Battelle Since 1965

Pam Cole
pam.cole@pnnl.gov

Building Energy Codes Program
www.energycodes.gov

BECP help desk
http://www.energycodes.gov/resource-center/help-desk

Building Energy Codes Program 59


mailto:pam.cole@pnnl.gov
http://www.energycodes.gov/
http://www.energycodes.gov/resource-center/help-desk
http://www.energycodes.gov/resource-center/help-desk
http://www.energycodes.gov/resource-center/help-desk
http://www.energycodes.gov/resource-center/help-desk
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