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Learning Objectives

Course Description

During the design and planning process Architects must make many decisions
regarding elements of a building's exterior envelope. The quantity, location, and type
of insulation, glazing, and other openings have a powerful effect on the thermal
performance of buildings. This course will cover the "basics" of COMcheck software
and how to use the program to make educated exterior envelope material selections
to maximize building energy efficiency.

Review the different compliance paths and methods that apply to the

building thermal envelope of commercial buildings.

Understand how to use COMcheck software to analyze the relative

performance of various building elements and as how they affect the energy

efficiency of the overall building.

Understand how COMcheck reports are used by building officials to ensure

that buildings are constructed as intended by the Architect.

([j)iscuss how to improve the performance of particularly difficult building
esigns.
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Why COMcheck?

2015 Michigan Energy Code Chapter 4 (Commercial Buildings)
references ASHRAE 9o0.1 (2013)

There are three methods to verify compliance with the energy code
Chapter 5.5 Prescriptive building envelope option.
Building Envelope Trade-off
Section 11 — Energy Cost Budget Method

.. 5.6 - Building Envelope Section 11 - Energy

5.5 - Prescriptive Path Trade-Off Option Cost Budget Method
5.7 - Submittals
58 - Products




ASHRAE g0.1 Climate Zone Map

Marine (C)

Brattlgboro
Cincinnatti

Washington, D.C.

Durham

Raleigh
Warm-Humid Below




Prescriptive Method

Table 5.5-5 Building Envelope Requirements for Climate Zone 5 (A,B,C)*

MNonresidential Residential Semiheated

Assembly Insulation Assembly Insulation Assembly Insulation

Opaque Elements —,  imum Min. R-Value Maximum Min. R-Value Maximum  Min. R-Value

Roafs

Ingulation Entrely U-0.032 R-30 c.i. U-0.032 R-30 c.i. U-0.063
above Deck

- + R- 3 - + K- 3
Metal Building® U-0.037 R-19+ R-11 Ls or U-0.037 R-19+R-11 Ls or U-0.082

R-25 + R-8 Ls R-25+R-ELs

Attic and Other U-0.021 R-49 U-0.021 R-49 U-0.034

Walls, above Grade
Mass 170,090 R-11.4ci. U-0.080 R-13.3 c.i. u-0.151°% R-5.7 c.il
Metal Building U-0.050 R-0+ R-19 c.i. U-0.050 R-0+R-19c.i. U-0.094 R-0 + R-9.8 c.i.
Steel Framed U-0.055 R-13 +R-10c.1. U-0.055 R-13 + R-10 c.1. U-0.084 R-13+R-3.8 c.a.

Wood Framed and R-13+R-T7.5ci. or ) R-13+ R-T.5 ci. or
Other U-0.051 R-19 + RS e U-0.051 Ro19 4+ RS e U-0.089 R-13

Wall, below Grade
Below Grade Wall C-0.119 R-7.5c. F-10 c.i.

Flaors
Mass U-0.057 U-0.051 U-0.107
Steel Joist U-0.038 U-0.038 U-0.052

Wood Framed and U-0.033 U-0.033 U-0.051




Prescriptive Method

Table 5.5-5 Building Envelope Requirements for Climate Zone 5 (A,B,C)*

Nonresidential Residential Semiheated

Assembly Insulation Assembly Insulation Assembly Insulation

Opaque Elements ) i um Min. R-Value Maximum Min. R-Value Maximum  Min. R-Value

Opague Doors
Swinging 1-0.500 ‘ J-0.5( 1I-0.700
MNonswinging U=0.500 J=01.5( -1.450

Assembly  Assembly  Assembly  Assembly  Assembly  Assembly  Assembly Assembly Assembly
Fenestration Max. Max. Min. Max. Max. Mimn. Max. Max. Min.
U SHGC VT/SHGC U SHGC VT/SHGC U SHGC VT/SHGC

’ {for all frame types) {for all frame types) {for all frame types)

Monmetal framing, all U-0.32 U-0.32 U-0.45
Metal framing, fixed U-0.42 U-0.42 U-0.62
Metal framing, operable  U-0.50 SHGC-0.40 : U-0.50 SHGC-0.40 U-0.70

Metal framine, entrance
etal framing, entrance 0,77 s o
door

Shovlight, 0%

All types U-0.50  SHGC-0.40 U-0.50




Section 11 — Energy Cost Budget
Method (ECB)

Similarto COMcheck but allows for more intense
modelling of mechanical systems.

Input includes purchased energy rates
electricity, gas, oil, propane, etc.
Programs include:
ASHRAE-g0.1 ECB
DOE-2
BLAST



Chapter 5.6 Building Envelope
Trade-Off Method (COMcheck)

5.6.1 The building envelope complies with
the standard if:

a. The proposed building satisfies the provisions
of sections 5.1, 5.4, and 5.8 and

b. The envelope performance factor of the
proposed building is less than or equal to the
envelope performance factor of the budget
building.
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Highlights

ing building element
> requirements.

ll, and floor cavities.

* Replacement of less than 25% of existing fenestration
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Section 5.4 Mandatory Provisions

A continuous air barrier is required and shall

be clearly identified and detailed on the
construction documents.

Refer to 5.4.3.1.3 for a list of acceptable air
parrier materials and assemblies (13 options)

Refer to 5.4.3.2. for maximum air leakage
requirements for doors and windows.

Cargo doors and Loading dock doors
required to have weather seals.



Section 5.4 Mandatory Provisions
Continued

5.4.3.4  Vestibules are required unless:
A revolving door is provided.
Doors not intended to be used a building entrance.
Doors opening directly into a dwelling unit.
Building entrances in zone 1 or 2.

Building entrances in zone 3, less than 4 stories above
grade and less than 10,000 sq. ft. in gross conditioned
area.

Buildings entrances in Zones 4, 5, 6, 7, or 8 and less
than 1,000 sq. ft. in area.

Doors that open directly into a space that is less than
3,000 sq. ft.



Section 5.4 Mandatory Provisions
Continued

g —

40,000 sqg. ft. or greater and
ng devices are provided,
Joors shall be 16 ft.
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Where to get 1t?

Search “"comcheck” or go to
energycodes.gov/comcheck

Desktop and online versions
are available.

Software is updated
frequently

COMcheck

Commercial Compliance Using COMcheck™

COMcheck™ for Windows' d] Download COMcheck™

Tor Windows BETE

ommercial and high
d or install any

COMcheck Support

Have a compli
BECP's team of b

tly from t




[Uired Information

ew Construction ns/Alterations

rations

efer to previous code
ections.

dditions

+ Shall conform to current
codes.
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What code should | use?

Must make a selection immediately after opening COMcheck
Software will help guide your selection.
Current version is ASHRAE 90.1 (2013)

Energy Code Setting

The "“Code’ is currently setto: 901 (2013) Standard
The selected code will appear in the title bar and can be changed using the 'Code’ menu.

Click the "Lookup Your Code. " button to determine what code applies to your location.

Lookup Your Cade...

[ ] Do not display this message again.




What code should | use?

Commercial Buildings




Project - Building Use Type

Choose the use which best fits
the overall building use. - | el

Court Hous

Selection is used for lighting

Dining: Family

Ca |CU Iation-S: Eil.c.lfmit ¥

Health Care-Clinic
Hospital
Haotel

Manufacturing Facility
Motel

Motion Picture Theater
Multifamily

Museum




Project - Building Area
Input’fthe

conditioned space.




Project — Space Conditioning

A

Nonresidential

Residential

* High rise apartments,
condos, etc.

1g Method and Areas Exterior Lighting Areas |

Semiheated
* Lessthan 15 BTU per sq. ft.

. . sanresidential
* No mechanical cooling
Monresidential

Residential
Semiheated

* Approval from AHJ

3;\3 ICC
R
‘T_il



Envelope Types

Input the area of each exterior surface.

Software compares the performance of the building against a
similar building meeting the prescriptive provisions.

I Exterior Envelope
E Semi-Exterior Envelope

e

Ventilated Attic Semiheated Storage

Conditioned Space “
- =
| o :
Unconditioned Ventilated
|| Space Crawlspace
1

= Y
5 S

% |



Envelope Types
each exterior surface.

Input th

Soft
similar

ompares the performance of the building against a
ing meeting the prescriptive provisions.

Mechanical Requirements ]

v || Door || B || Floor |

tion
er

- Building _

Use the building assembly buttons above the column
headers to create a description of your building.

v Check Envelope Compliance | & Help... Envelope TBD Interior Lighting TBD Exterior Lighting TED



Envelope Types

Get organized!

Calculate areas for each wall
type.

Wall Type 1, 2, etc.

Window 1, 2, etc.

Roof 1, 2, etc.

Door 1, 2, etc.

Organize by facade direction.

North, South, East, West

Windows and doors are
included in wall areas!

- Exterior Envelope
|:] Semi-Exterior Envelope

Ventilated Attic

Semiheated Storage

Conditioned Space ||

Unconditioned
|| Space

Ventilated
Crawlspace

== IcC

m s
Gy
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Roof Types

Insulation Above Deck
Metal Building, Standing Seam

Roof panels are attached with clips
Metal Building, Screw Down

Roof panels are mech. fastened to
the sub-structure

Attic Roof w/ Wood Joists
Wood trusses

Attic Roof w/ Steel Joists
trusses

Other - Calculated U-Factor
Save work for later reference.

Prescriptive requirement is R-30
continuous or R-49 in attic spaces.

nsulation Entirely Aba... 1-

sample {H..

o |

FProdu

Insulation Entirely Above Deck
Metal Building, Standing Seam
Metal Building, Screw Down
Aftic Roof with Wood Joists
Aftic Roof with Steel Joists

Other (U-Factor Option) Insulation Above Deck

Metal Building Roof
Attic Roof
Other Roof

THERMAL PROPERTIES

NOMINAL NOMINAL LTTR MAXIMUM
THrCIi(nNESS THICKNESS - FLUTE SPAN
e | 57 | em | e |
—m
o [ ews | muw

MAXIMUM
FLL'TE SPAN

445

ms | ams | i
s | me | smo | x|

“Note: Long Term Ther

S
= ﬁ?i



Wall Types

First 4 types are for cavity wall

constrw

Metal Framed Building =

Pre-engineered metal s

bUilding ¥ Building

Solid Concrete = Precast or ggtt ==t
poured conc. walls .

Steel-Framed, 1

CO n C N B | OC k Steel-Framed, 24” cn

Metal Building Wall

Solid Concrete

Oth er = Ca |CU | ated U 'fa CtO I". Concrete Block

Other (U-Factor Option)

+ Save work for later reference. | Steel Framed Wall
Metal Building Wall

Mass Wall

Wood Framed Wall

Other Wall

i
s



Wall Types

Concrete block

The Masonry Institute of Michigan (MIM) has excellent resources
for comcheck and masonry construction.

www.masonryinfo.org

NEW! MEETING THE ENERGY CODE
PRESENTATION (9:03 MIN.)

(T IMASONEY

brad e oo il P jan

M £
ENER ITH
SINGLE ECMU

e
TR

l—k.‘

= |


http://www.masonryinfo.org/

Wall Types
Concrete block

Select thickness, block type,
reinforcement, etc.

Selections are code

minimums.
Good for preliminary analysis

Use “"Mass Wall” option if
having difficulty.

Metal Building Wa
Solid Concrete

Caoncrete Block 6
Other (U-Factor Option)

67, Solid Grouted

Grouted, Cells Empty
nsulated
mpty
s Insulated

Insulated
Empty

127, Unreinforced, Cells Insulated

R
SR}

=11



Wall Types

Metal Buildings

Factors Use these if possible. AGEa

Construction Details:

Single Layer = A single layer of
batt insulation compressed
between metal wall panels and
the girt.

INTERIDR

Figure 5.2-1: Standing Seam Roof with Single-Layer
Fiberglass Insulation (Prescriptive Solution)

Double Layer = A double layer of oo et
batt insulation compressed rheRaL seACER ot vy

between metal wall panels and
the girt.

INSULATION
| 151 LAYER]

Figure 5.2-4: Standing Seam Roof with Double-Layer
Fiberglass Insulation |Prescriptive Solution)




Wall Types
Solid Concrete .
Select wall thickness,

concrete density, and furring Woud Frsined 20 &

Steel-Framed, 167 o.c.

type. Steel-Framed, 24" o.c

yp Metal Building Wall

Wall will be default values, - 3 Thickness
) ] Concrete Block 4 Thickness
which are very conservative. Otner (U-Faclor Option) 5 Thickness
. . . 6° Thickness
U-Factor option will give a 7 Thickness
8" Thickness
better rESUIt. !Q"Th:l::k;ZE;E;

10° Thickness
11" Thickness
12" Thickness

SN
———

—+



Wall Types
Solid Concrete .
Select wall thickness,

concrete density, and furring Woud Frsined 20 &

Steel-Framed, 167 o.c.

type. Steel-Framed, 24" o.c

yp Metal Building Wall

Wall will be default values, - 3 Thickness
) ] Concrete Block 4 Thickness
which are very conservative. Otner (U-Faclor Option) 5 Thickness
. . . 6° Thickness
U-Factor option will give a 7 Thickness
8" Thickness
better rESUIt. !Q"Th:l::k;ZE;E;

10° Thickness
11" Thickness
12" Thickness

SN
———

—+



Window Types

Energy code defaults are
terrible!

Fenestration Performance Details

Selectthe fenestration performance data eption and provide details as requested.

Refe r tO g | a ZI n g m a n Ufa CtU re r O NFRC site-built cerified product (commercial products only)
prOd UCt data tO SeleCt bEtte r (_J Product performance evaluated in accordance with NFRC
glass performance.

() Energy code default(s)

© Help.. | ok | | Cancel

Sto refro nt fra m es d O n ,t m a ke Fenestration Performance Details
m U C h Of a d iffe re n Ce . Selectthe fenestration performance data option and provide details as requested.

P rOJ e Ct I O n Fa CtO r () NFRC site-built certified product (commercial products only)

(® Product performance evaluated in accordance with NFRC
Enter following values for averall product:
U-factor
SHGC

Visible Transmittance (VT)

i Pending ID| | Product ID (e.qg., certification |D, pending |0, product label)

i_) Energy code default(s)

& Help... oK | | Cancel




Door Types

Use published manufacturer
data for insulation.
R

Overhead doors are “non-
swinging”

Storefront entrance doors are
"Glass (>50% glazing)”

Lninsulated Double-Layer Metal
Inzulated Metal

Wood

Glass (= 50% glazing)

' ExteriarWall 1

E-Fll:u:l r

_ Other I




Floor Types

Slab-On-Grade Unheated is
the most common selection.

Slab insulation value is
perimeter, not area!

Various slab insulation
configurations.

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




Floor Types

Slab-On-Grade Unheated is
the most common selection.

Slab insulation value is
perimeter, not area!

Various slab insulation
configurations.

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




Sample Project

Project l . Interior Lighting i Exterior Lighting i Mechanical Il Requirements ]




Sample Project

enestration Details

Selectthe fenestration performance data option and provide detail

n:.‘_',_il MNFRC site-built certified product (commercial products only)
® Product performance evaluated in accordance with NFRC
Enter following values for overall product:

U-factor

dian Product ID (e.g., certification D, pending ID, product label)

() Eneray code default(s)

| oKk | | cancel
) A




COMcheck Software Version 4.1.4.0

Sample Report
Iln\ill/ Inspection Checklist
Energy Code: 90.1 (2013) Standard

Requirements: 91.0% were addressed directly in the COMcheck software

COMcheck Software Version 4.1.4.0
Envelope Compliance Certificate

Profact Information
Ermegy Code

Pezjecd T

Locwton

301 [2013) Siandard

Agdizon, Michigan
rtm Zorm Za

Peoject Typa P Cons ruciion
Wartiow Gluring | Sl Arm 455

Performarce Sin. Spacx

e\ A gent

Bullding 4rea

EnerqgyPus 5.1.0.00% [EFW: UEA_DH_Toledo. Express AP T25380_TIMY3 2w

CrsigraeCorfracios

1-Diining: Famiy : Monreskdemial

Envelops Azsembiles
Accsmibly

GroGs Arsa  Cavity Cont Propoced  Budget LL
or R-Valm  R-Vaw  UFagtor Fasdons
Parimsier

Text in the "Comments/Assumptiens” column is provided by the user in the COMcheck Requirements screen. For each
requirement, the user certifies that a code requirement will be met and how that is documented, or that an exception
is being claimed. Where compliance is itemized in a separate table, a reference to that table is provided.

Section

#
& Req.ID

Plan Review

Complies?

Comments/Assumptions

4232,

Flans andfor specifications provide all
information with which compliance
can be determined for the building
envelope and document where
=xceptions to the standard are
climed.

Ocomplias
Oooes Mes
ONat Observable
Otat Applicable

Requirement will be met.

Location on plans/spec: 4-123

Flans, specifications, and/or
calculations provide all information
with which compliance can be
determined for the electrical systems
and equipment and document where
=xceptions are claimed. Feeder
connectors sized in accordance with
approved plans and branch circuits
sized for maximum drop of 3%.

Ocomplies
Oooes Mes
ONat Observable
Orat Applicable

Mool 1. iImesielion Enfiesly Abowe Diech, [Bidg. Use 1 - Diming Farly]
Floor 1. Shab-On-Grmde Ushesied, Horicortsl wi verScsl 28 | [Bkdg
Liss 1 - Ding. Family] ic)

HORTH

Exterizt Wl | Wood-Framed, 247 0 o [Bidg LUse 1 - Oning. Family]
Window 1. Metsl Freme Foed, Ped. Spece. Froduct ID Guaersien,
=00 028 VI D8, [Bdg Use 1 - Diming Fassly] (5]

Door 1. Clines [ 50% gladiegi Metel Frame, Estenoe Doar, Ped
Span
Chning Family] (B)

j=-1-40

Exterizt Wal | copy 1 Wood-Frased, 247
iy

SHRITE

Exterior Wl ! copy 2 Wood-Framed, 247
iy

Window I Metal Frarme Fxed, Ped. Specs. Product 10 Cusrsian,
=00 028 VI D8, [Bdg Use 1 - Diming Fassly] (5]
BEST

Extwrior Wl | copy 3 Wood-Framed, 24 o c, [Bidg Use ¥ - Dising
" iy

., [Bidg. LU ¥ - Diming

Froduct |0 Cusrd an B2FT, BHCC 022, VT 0, [Bdp Use 1 -

P00
&80

bl o

] Bodpet Utectors e used for sofyare Sasslce celiculsfons OMLY, ard are nat code regquienenis.
ib| Ferewirfion product perfformanoe must be cerfied b Eroedence with MFRC nd reguinm susporing documentarion
ic| Seb-Ur-Lirsde propowed and budget U-feciorm shown = teble ere F-feciom

n buildings = 2,500 ft2. any enclosed
spaces directdy under a roaf with
ceiling heights = 15 ft. and used as an
office, lobby. atrium, concourse,
cormidor, storage lincluding
nonrefrigerated warehousel,
gymnasium, fitnessjexercise ares,
playing ares, gymnasium seating
ares, conwention exhibit/event space,
courtroom, automotive service,
station engine room, manufacturing
corridor/transition and bay aress,
retzil, library reading and stack areas,
distributionfsorting ares,
transportation baggage and s=ating
areas, or workshop, the following

requirements apply: The daylight zone

under skylights half the Hoar
mres and (al the skylight ares to
daylight zone is == 3 percent with a
ght WT == 0.40 or (k) the
nimum skylight effective aperture
== 1 parcent. The skylights have =
measured haze value

Ocomplies
Ooces Mes
Mot Observable
Onor applicable

Exception: Aequirement does not =pply.




Sample Report

Footing [ Foundation Field Verified
Inspection Value

Section
Complies? Comments/Assumptions

& tHha £ pe Azsemblias
insulaticn type ¢ -
nsistent with in o ONet

specifications repo Obzercable

Ohct Apglicab

pe Assemblies

[ Hested [Nt Obzervable . ot axtwrt Dot obseraile o0 e,
Onet Applicab Ozt sppheskla

quirement wi

Mot Obsereakl
Onet applicsb

sulation protecte Reguiramant will be mete. ¥ Sheplighs famaztration U-Factor.
nlight
Mot Obsereakl
Onet applicsb

uirement will be m

quirement will be m ght SHGC valum
|n|::-i'pc-r;1:n ) )
inzulated & 5 h szemblies
e [Not Observable |t i
Onet Applicsble

Ot apphcakls

Cloous ot

Cluct apphcakle

ezt Obemral=la
Ouzt spphzakls

DT cirarmant will bs —at
Dlocas uet

[Ouet cbewrvalle

Ouzt appheakls
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