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Training Tools

» PowerPoint presentations with
faculty notes

» Case studies
» Online training Case Study ~ REScheck Software
» Online videos

Jones Ressdence, Bowman, 5C

Case Study — COMcheck-EZ Software
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Setting the Standard Newsletter

» Register on-line to receive the latest up-to-date information
on energy code related issues.

Newsletter
» http://www.energycodes.gov/news/
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When does REScheck apply?

Residential New Construction and Additions
» 1-2 single family dwellings

» Multifamily dwellings: 3 or more attached dwelling units
less than 3 stories in height

» State Dependent

Not all states have the same code, some states have state specific
energy codes

Check to see what code is applicable in your state and if REScheck
IS accepted

Status of State Codes
http://www.energycodes.gov/implement/state _codes/index.stm



http://www.energycodes.gov/implement/state_codes.index.stm

Residential Requirements

1) Mandatory Requirements: 2) Climate Specific
Moisture Control Requwements.
Air Leakage - Recessed Foundations
Lighting Fixtures Crawlspaces
Infiltration Control Slabs
Solar Heat Gain Coefficient Basements
Building Mechanical Systems Above Grade Walls
and Equipment Skylights, Windows, and
Service Water Heating Doors
Roofs

Duct Insulation

\J



What 1s REScheck?

» REScheck is a computer program that can be used to
demonstrate Energy Code Compliance

» The Software is self-contained
Energy Code book can be used as needed for reference only

» Relatively simple to use and very flexible



What Do | Need to Know?

Information you need to use REScheck:

General Understanding of Windows-based Computer
Programs

Basic Information about the Builder and Home to be
Constructed

House Plans including Exterior Wall Areas, Glazing Areas,
Roof/Celling Areas, Basement Wall Areas, etc.

Insulation R-Values, NFRC Glazing and Door
U-Factors, etc.

Heating and Cooling System Efficiencies
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File Edit “iew Options BEEEES Tools
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; ; Expand the Screen
City | Biciiriass 2000 ECC
[ T
itle Bar
Construction Tvpe \
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Mechanical Requirements in REScheck

» Mandatory requirements such as duct insulation are listed in the

>

Inspection Checklist

The Checklist is prepared by the software automatically based on user-
entered input such as applicable code and building location

Duct Insulation:

Return Ducts in unconditioned spaces
must be insulated to R-4

Supply Ducts outside the building must be
insulated to R-8

—r—

[ Sy S Ny S Ry S— T—

Duct Insulation:

Supply ducts in unconditioned attics or outside the building must be insulated to R-8.
Return ducts in unconditioned attics or outside the building must be insulated to R-4.
Supply ducts in unconditioned spaces must be insulated to R-8.

Return ducts in unconditioned spaces (except basements) must be insulated to R-2.
Where exterior walls are used as plenums, the wall must be insulated to R-8.
Insulation is not required on return ducts in basements.

18



Mechanical Requirements in REScheck

» No user entries are required
» Only get “credit” for high-efficiency equipment

Project Envelope Mechanical
[ Furnace ][ Boiler ][ Heat Pump ][ Air Conditioner ]
. Heating Cooling b inirmLim
E2laaiey ‘ bEsEpom Efficiency Efficiency Efficiency
Building

LIse the blue-on-white buttons at the top of the screen
to list the heating andfor cooling equipment in your building.

Trade-off provided only for selected high efficiency equipment.
Mo trade-off available for electric resistance heating or geothermal heat pumps.

MOTE: These inputs are optional. Press F1 for help.

19



SWH Requirements in REScheck

» Mandatory requirements such as heat traps are listed in the
Inspection Checklist

» No software entries for Service Water Heating

Service Water Heating:
Water heaters with vertical pipe risers must
have a heat trap on both the inlet and outlet
unless the water heater has an integral heat
trap or is part of a circulating system

Service Water Heating:

Water heaters warith wrertical pipe ris o onaer hamre a heat trap or both the mdet and ootlet 1mlecs the

wrater heater has ah Idegral heat trap or ic part of & ciooalatingg opctern .
Tualate ciroalating huot wrater pipes to the levels i Table 1.

Circulating Hot VWader Sysbenns:
Tualate ciroalating huot wrater pipes to the levels i Table 1.

Swarnoning Pools:
A1 heated sairening pools rroist hage an oeu'olf heater saritch and require a cogrer wmless onrer 20%,
of the heat g snergy ic fromm noh-depletable conmces, Pool puonps require a time clock.

Heading and Cooling Fiping Inulation:
HWAL piping corereying fhiids shomre 105 °F or chilled fhaide belowr 535 °F moast be fenlated to the
lewrele in Table 2.



]ﬂ] JonesResidence
File Edit “iew Options Code Tools BglEly

Need Help?

N G E c'ﬁ': S Help Topics

About REScheck. ..

Project Mechanical

[ Furnace ][ B oiler ][ Heat Pump ][ Ajr Conditioner

Envelope

E? REScheck Help
Compotent Descrption H?‘? & = &
E fficig Back Forward  Prirt
Ay Contents llgde:r. ] Search ]
EUENTE e e T
I Furnace 1 Forced Hat Air 7. 9] Software Cverview

7] Screen Layout
Colors Used in the Software
+ @ Table Columns and Rows
+ @ Project Folder
+ @ Envelope Folder
+ @ Mechanical Falder
@ Wisconsin Heating Loads
+ @ Menus
@ Changing Location Files
+ @ Appendic A: Additions
+ @ Appendix B: Glazing Defaults
+ @ Appendix C: Building Envelope
+ @ Diefinitions

Software User’s
Guide

This user's guide describes how to use the
REScheck™ Software. REScheck is designed to
demonstrate compliance with the requirements
of the Council of American Building Officials
{CABQ) Model Energy Code (MEC) and the
International Code Council (ICC) International
Energy Conservation Code (IECC). It is the
most flexible approach for meeting the MEC
insulation and window requirements (refer to
the Basic Requirements Guide in the REScheck
Workbook for additional requirements that must
also be satisfied). The REScheck software runs
on the Microsoft Windows operating system.
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Save

save A3
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Print Preview
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Exit

Ctrl+i
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Last files worked on are here

Save as many files as you like

Print and Preview reports
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Case Study — REScheck Software
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» Building Envelope
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» Ceiling Area

Ceiling Area
2415 s.f.
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-Roofs In REScheck

|l||1l||'llll1||"”"

| Project | Envelope | KMechanical |
[ Ceiling ][ Skylight ][ W all ][ W irdowe ][ Croar ][ B azement ][ Floar ][ Crawl ' all ] @

Cavitu Conbino
Component Azzembly Grof Select the Ceiling button to add a ceiling component to the description
of your design on the Envelope screen. Each unique ceiling assembly
should be entered as a separate component, but multiple ceiling
Evsilddirig elements sharing the same construction may be entered as one
component with appropriate total area.

1 e Ceiling 1 Faized or Energy Truss b

i.

To receive credit for a raised heel truss (often referred to as an energy truss) the
insulation must achieve its full thickness over the exterior walls. Scissortrusses
meeting this criteria may also be entered as a raised truss.

Insulation at full
thickness over
exterior

Insulation Imsulation

§| Standard § || Raised Heel or
g| Truss o | Energy Truss
& Z

[1D'a not display this message again;
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> Exterior Wall Areas

12’ Exterior Walls - 689 s.f. 3’ knee walls (between 9'&12’ sections) — 153 s.f.
North — 221 s f. West — 69 s.f.

South — 234 s f. East — 84 s.f. 9' Ceilings
East — 52 s.f. 12’ Ceilings

West — 182 s.f.

9’ Exterior Walls - 2180 s.f. Z
North — 690 s.f. NOOK
South — 600 s.f.
East — 440 s.f.
West — 450 s.f.

I\
-
=
S\
—
S

/7

™

9’ Ceilings A 5
3 CAR GARAGE BEDROOM #2

DEN
7
|- e

S~ __
—~ \\L




9' caiings

12" cefings

i

'”i
|

il

9' caiings

No, No... Never

ut the batts too short
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> Basement Walls -
e below grade

>50% below grade =
below grade concrete basement wall



Defining Below-Grade Walls

Ezxserment Wall -
= 50% below giade

Fotorinry Wall -
f -y

/ ttttttttttt 3
< 50% below gf&V N

Below grade
basement wall

30



= \/ 33/5 to Insulate Basement Walls

Exterior Rigid Foam

Interior Studs w/batts

31



Project Envelope Mechanical |

Celing || Skylight

[ gl ][ "Window ][ Croor ][ B azement ]I

Component Bgzembly Gross Area
Ewiilclirg
1 | ‘-BazemertWall1 Eolid Concrete or Masonry  * 0 ft2

Wood Frame
Insulated Concrete Forms
Cther

Masanty Block with Empty Cells
Masanty Block wikh Inkegral Insulakion

'de?_WaIIs in REScheck

F.

Enter the specified dimensions in feet (not inches) in the boxes provided.
Ahasement wall less than 50% below grade is considered an above-grade wall
and must he entered using the Wall button.

Wall Height () A
Measured from the
top ofthewallto 1
the hasement floor. |_|

Ciepth Below Grade (i)
mMeasured from the
finished outside grade W

A

|_|j.E_! Depth of Insulation )
Measured from the
top of the wall to
where the insulation

— — stops.

to the basement floor.

Any individual wall of a conditioned basement with an average depth
50% or more below grade should be entered using the Basement
button. Walls of conditioned basements with an average depth LESS
than 50% below grade should be entered as an above-grade wall using

the Wall button.

E (] i [ Cancel J

32




Including Rim Joists in the Exterior Wall Area

Comp. Roofing

MAIN LEVEL

2x12 floor joists @ 16" o.c.

BASEMENT

4" basement slabZ
T

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

10"

TYP. EXTERIOR WALL:

stucc?( o . .
Tyvek' infiltration barrier
7/16" OSB sub sheathing
2x6 @ 16" o.c. framing
R-19 batt insulation

1/2" gyp. wallboard (GW B)

TYP. FLOOR:

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

Concrete Patio

R-5 rigid insul®fign
24" deep A

BASEMENT SECTION @ EXTERIOR WOOD WALL



Basement Wall Areas

Above Grade

Bsmt Walls (exterior wood) — 837 s.f. ——— @ >
(93 In. ft. x 9" height)

Concret e Patio

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

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

(solid concrete or masonry)

144 sf.
684 s.f.

_—

Unexcavat ed

1

| 1 | 1
| — | — | — | —
Qrawispace




> Basement Walls

77

/ ///7/ // g 82N (D

i [
i St 1 1
S %/ man o o back” below grade basement wall
},K‘I&MSPA(E (entire back wall is adjacent to
. I—2x6 fyrred/insul BASEMENT CraWISpace

wall )
R-19'hatt insulation

- s

Hmsanmeni Walls

Enige B spacissd dmaniiong in et (nol inchas) inhe boooes peosded. A besamesl sl iees Sen 5074 balow
grody o cordidensd an abouiegiade wal 1 s rbipid g B Wl bussea
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bk unged oo this Dapth of Irpuliasen (9
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> Basement Walls

“side” below grade basement walls

[Ervaar ol et Clarvelendbtieel i il (el ireTholit] i v v petrtdied. A s ool well b8 T S bidowr
ekt i Dorbalrdd S Sban - techt wenll tured mass] B @libnied nedare T W'l baoe




> Floor Area

160"

Crawlspace Area - 783 s.f.

N

O

==

Q"

76°0"

Unexcavated

L

Crawlspace

| A




Crawlspace Wall Insulation

Insulated crawlspace wall =

- no foundation vents

+ mechanically vented or conditioned

38



Crawlspace Walls in REScheck

Project Envelope Mechanical

[ Ceiling ][ Skulight ][ ! all ][ W Trd oy ][ Croor ][ B azement ][ Floor ][ Crawl W all ]

Carvity Continuouz e all Depth Dept
Compaonent BAzzembly Grogzs Area |hizulation [nzulation U-Factor | L& | Height B el Izl
R alue R alue [£t) Grade [ft) [Ft
Builclirg
1| e Crawel 1 olicd Concrete or Mazonry j 0 ft2 0.0 0.0 0.0 0 0.0 0.0 |
Unventalaten naywl Space vy qils. d
The crawl space wall option applies only towalls of unventilated crawl spaces.
Enter the specified dimensions in feet (not inches) in the boxes provided.
Wall Height (ff) >< Jr Depth of Insulation (f)
Measured from the 1‘ = 1 Ifnclude the total
top ofthe wall to vertical plus harizontal
tDF:l thhe fﬂﬂting. |:||:| digtance_
Depth Below Grade (ff) 0.0 —
Measured from autside ‘
grade to the top Depth Below
of the footing. 0.0 | Inside Grade (ft)
Measured from inside
grade to the top
Compliance | Invs ofthe footing. ter Than Code

|Clickthe Assermbly fi

’ Ok ][ Cancel

m MR NN N RSLF W N N BN NN NN NN wm
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» Slab Perimeter

16'0"

Slab Perimeter - 93 linear feet

Line represents the slab edge to
be calculated in linear feet.

=l
240

o 5 J

760"

Unexcavated

L

Crawlspace

{




Slab Edge Insulation

» Proposed R-value must meet or exceed

» Downward from top of slab a minimum of 24” (< 6000 HDD),
48" (> 6000 HDD)

» Downward to at least the bottom of the slab
and then horizontally — 24” (< 6000 HDD), 48” (> 6000 HDD)

a3 ll::\ Figure 2 Ficpure £ ‘ | Biguee d
t“ ;;-:-1[ HOR ] slab I slab I I =lab
. by o BN AR e SR e
rigicl rigid |
inswlation insulation .
| | rigid

| : . | insulation

41



Slab Edge Insulation

i besvel cut

HI ! slab
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l

Slabs In REScheck

N
UL :[' Irn-'

o

M.

Project Envelope | Mechanical | S1ab-0Grade Foors: (X
[ Ceiling ][ Skulight [ 'l ][ Wi ][ Croar ][ B azement

Enterthe depth of the insulation (), including I
the total vedical and haorizontal distance:

Compaonent Szzembly Gross Area

Buildling %
1 - Floar 1 Click here to zelect Azze... - ] fi2 }—
All-Wood JoiskTruss b

Unheated j
Structural Insulated Panels # Heated

Other b Horizontal Insulation (A + B = Insulation Depth)

FY EitsmiE

« Depth of Insulation - Enter the depth (ft) of the insulation you intend j
to install as measured from the top of the slab to where the _I
insulation stops. This distance should include the total vertical plus : ¢ s ;
horizontal distance. Refer to the illustration below of acceptable Vertical Insulation (A = Insulation Depth)

configurations. If you enter a depth of 0, the program assumes no
insulation is to be installed. |0k | [ Cancel |




Insulation Levels

Roof/Ceiling - R-38 batts
Wall - R-19 batts

Floor - R-19 batts

Slab - R-5 rigid (24" vertical)

i KD

X

?dllnsul BASEMENT
1

insulation

Comp. Roofing

154 Felt Underlayment
. /16" or 1/2" Roof Sheathing

Rn'sﬁatg?. Pre Manuf. Roof Trusses @ 24" o.c.

N TS
PR Y bl )
AN
N = Ai
E hl
==
g
&
:
= TYP. EXTERIOR WALL:
S
% MAIN LEVEL % ) T vek |nf|ltrat|on barrier
% = 7/16" OSB sub sheathing
26 16 o0.c. framing
% R-19 batt insulation
1/2" gyp. wallboard (GWB)
:
g
=8|
~
e T TYP. FLOOR:
2x12 floor joists @ 16" o.c. N 1/2" part, board. prart board underlay
N 3/4" T&G plywd. subfloor
2x12 ﬂoorjmsts @ 16" o.c.
R-19 batt irisulation
1/2" gypsum wall board ceiling
BASEMENT
4" basement slab Concrete Patio
4
F§&5, Heqég |nsuIaE|L0




> Window/ Door Area Glass Doors <50% glass - 40 s.f.; U-value = 0.50

North — 40 s.f.
Opague Doors - 40 s.f.; U-value = 0.50

Window Area - 533 s.f.; South — 40 s.f.

U-value = 0.40 & SHGC .40
North — 369 s.f.

South — 149 s f.
West — 15 s.f.

] EEE
LI

][]

1]

L1
1

[

North —

East

[—

:




Overhang/Projection Factor (PF)

D= AN I
L g1

CRAWLSPACE

PF= A/B
PF=0.15




Existing Family room

Exisitng
Den

Exisitng Garage

Sunroom Addition

= Ceiling — 350 s.f.

= East Wall — 18 s.f.

= West Wall — 252 s.f.

= West Windows — 144 s f

(U-value .35/SHGC .40)

= North Wall — 112 s.f.
= North Windows — 63 s.f.

(U-value .35/SHGC .40)

= South Wall — 126 s.f.
= South Windows — 51 s.f.

(U-value .35/SHGC .40)

= Floor — 350 s.f.



» Compliance options
for additions

Treat as a stand-
alone building

Bring entire building
Into compliance

Additions

Existing Family room

Exisitng Garage

Exisitng
Den

l i
Exisitng Kithen . |
Exisitng | ‘

L1 "™  Aqdition
|
Exisitng Living Roo
Entry "I




Special Rules for Sunrooms

Sunroom addition defined:

» Area less than 500 ft?

» Have > 40% glazing of
gross exterior wall and roof
area

» Separate heating or cooling
system or zone

» Must be thermally isolated
and not used as a kitchen
or sleeping quarters
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2003 IECC

Prescriptive Criteria Sunrooms

HDD

MAX

MINIMUM

Fenestration Ceiling Wall

U-factor R-value | R-value
0-1,999 75 R-19 R-13
2,000 - 3,999 .50 R-19 R-13
4,000 — 5,999 .50 R-19 R-13
6,000 — 8,499 .50 R-24 R-13
8,500 — 12,999 .50 R-24 R-13

Prescriptive Criteria
Additions and Window Replacement

HDD MAX MINIMUM
Fenestration Ceiling Wall
U-factor R-value | R-value

0-1,999 75 R-26 R-13
2,000 — 3,999 .50 R-30 R-13
4,000 — 5,999 .40 R-38 R-18
6,000 — 8,499 .35 R-49 R-21
8,500 — 12,999 .35 R-49 R-21

%

Z



Questions/Comments

» Help Desk — on-line electronic form
http://www.energycodes.gov/support/helpdesk.php

Emall
Techsupport@becp.pnl.gov

Pam Cole
Pacific Northwest National Laboratory
pam.cole@pnl.gov
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