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How to Use COMcheck
Energy Code Compliance Software

U.S. Department of Energy U.S. Department of Energy 
Building Energy Codes ProgramBuilding Energy Codes Program

Speakers:  Pam Cole and Rosemarie Bartlett, PNNL
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www.energycodes.gov
techsupport@becp.pnl.gov

www.energycodes.govwww.energycodes.gov
techsupport@becp.pnl.govtechsupport@becp.pnl.gov
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BECP Commercial Code Compliance Tools

Trade-off Approach
• Trade-off between components
• Provides design  flexibility
• Requires area & U/R-factors

• Simple, fast and easy
• Generally most stringent 

• Requires minimum input
• Based on climate and 

WWR
• Uses a prototype 

building 

Prescriptive Approach

Printed guides on
www.energycodes.gov

Windows version or
Mac version

All COMcheck tools available from www.energycodes.gov

1
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Training ToolsTraining ToolsTraining Tools

PowerPoint presentations with 
faculty notes
Case studies
Online training
Online videos
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Setting the Standard NewsletterSetting the Standard NewsletterSetting 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 COMcheck Apply?When Does COMWhen Does COMcheckcheck Apply?Apply?

Commercial New Construction, Alterations and Additions
Commercial Buildings include all buildings except

Single family
Low rise multi-family < 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 COMcheck
is accepted
Status of State Codes
http://www.energycodes.gov/implement/state_codes/index.stm
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Mandatory Mandatory 
ProvisionsProvisions

(required for all 
compliance options)

Envelope

Mechanical

Lighting

HVAC

SWH

Building SystemBuilding System Compliance OptionsCompliance Options

Energy Code Energy Code 
ComplianceCompliance

Prescriptive Prescriptive 
OptionOption

Total Building Total Building 
PerformancePerformance

Trade Off Trade Off 
OptionOption

Commercial BuildingsCommercial BuildingsCommercial Buildings
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Building Envelope
construction assembly (materials & 
insulation levels)

windows, doors & skylights

Mechanical Systems

Service Water Heating

Lighting Systems

Components that Must Comply 
with the Energy Code

Components that Must Comply Components that Must Comply 
with the Energy Codewith the Energy Code

How do they correlate in COMcheck?
No trade-offs between systems!
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Commercial Building Envelope RequirementsCommercial Building Envelope RequirementsCommercial Building Envelope Requirements

Mandatory Requirements:
Moisture Control
Air Leakage

Climate Specific 
Requirements:

Roof
Above Grade Walls
Below Grade Walls
Floor
Slab
Skylights, Windows, and 
Doors
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What is COMcheck?What is What is COMCOMcheckcheck??

Envelope
trade-off calculations are based on envelope loads only
defines a proposed design and a budget design

Lighting
Watts/square foot  (LPDs)

Mechanical
short wizard to customize a list of requirements applicable to the 
system identified
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Expand the Screen 
like other programs.

Let’s take a closer 
look at this area.
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Title Bar

Menu Bar

Toolbar

Make sure the 
correct code 
is chosen
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Four Main Screens

Compliance Results
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Basic Information

Project Type

Building Use

• Whole Building

• Area Category 
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Main Building Envelope

• Use the blue-on-white buttons at the top of the Envelope screen to 
create a list of building components present in your proposed 
design. Each component you select is added to the building 
components displayed on the Envelope screen. 

• Gross area (or perimeter) of assembly components, cavity R-value , 
continuous R-value, assembly U-factor , construction details, SHGC, 
and/or projection factor are entered by the user.
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Envelope ScreenEnvelope ScreenEnvelope Screen

Building Components are added by clicking on these.
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Envelope Assembly TypesEnvelope Assembly TypesEnvelope Assembly Types

• Select Roof Type  (if your roof type does 
not match one of the assembly types 
from the drop down list, choose “other”
as your assembly and enter the overall 
U-factor of the entire component)
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Interior Lighting ComplianceInterior Lighting ComplianceInterior Lighting Compliance

Mandatory 
Requirements

Controls

Switching

Interior 
Lighting Power 
Requirements

Entire Building

Partial Building

Total Connected 
Power

Interior Lighting 
Power Allowance<

The building complies if its total connected power is 
no greater than the interior lighting power allowance

and 
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Lighting Using SpaceLighting Using Space--byby--SpaceSpace

Office A

Corridor

Future
Development

Retail A

Office B

Total Building Area = 3000 ft2

Bath-
rooms

Retail B

Office A:
Office B:
Bathrooms:
Corridor:
Retail A:
Retail B:
Future:

400 ft2

850 ft2

350 ft2

50 ft2

500 ft2

500 ft2

350 ft2
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Building Uses and LightingBuilding Uses and LightingBuilding Uses and Lighting
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Adding LightingAdding LightingAdding Lighting

Lighting Results

2. Add lighting components 
to the selected row by 
clicking on the blue-on-white 
fixture type buttons.

1. First select an appropriate 
building use row
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Lighting OptionsLighting OptionsLighting Options

Lighting Options:

• Exemptions and Allowances



26



27

The Mechanical section generates a customized list of mandatory 
requirements applicable to the mechanical components you identify. 

MechanicalMechanicalMechanical
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MechanicalMechanicalMechanical
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MechanicalMechanicalMechanical
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Mandatory Requirements in COMcheck SoftwareMandatory Requirements in COMMandatory Requirements in COMcheckcheck SoftwareSoftware

Requirements Checklist generated automatically based on input
applicable code
building location

Air Leakage, Component Certification, 
and Vapor Retarder Requirements:
All joints and penetrations are caulked, 
gasketed, weather-stripped, or otherwise 
sealed
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Be sure to save your project to a data file

Preview and Print reports

Save Report to file
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Need Help?Need Help?Need Help?
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COMcheck Software
Case Studies 

COMCOMcheckcheck SoftwareSoftware
Case Studies Case Studies 
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Red Mountain Feed & Irrigation Red Mountain Feed & Irrigation Red Mountain Feed & Irrigation 
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•Red Mountain Feed & Irrigation 
Floor Plan

••Red Mountain Feed & Irrigation Red Mountain Feed & Irrigation 
Floor PlanFloor Plan
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SpacesSpacesSpaces

Inside Office/Bathroom Storage
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Overhang/Projection Factor (PF) 

PF= A/B
PF=0.5
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Exterior Walls:  3,954 sq.ft. 
10’ High:  R10 between girt & metal wall + 2x4 R11 metal studs, 

0.071 u-factor, heat capacity=1  (2,176 sq. ft.)
5’ High:  R10 between girt & metal wall  (928 sq. ft.)

10'-0"
15'-0"

OPEN OPEN9'-4"

15'-0"

20'-0"50'-0"8'-0"

12'-0 15/16"
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WallsWallsWalls
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Roof: 5,000 sq.ft.  Metal w/1”
Styrofoam thermal block, R-13 
Insulation

Exterior Walls:  6,397 sq.ft. 

Windows: 144 sq.ft. Metal Frame, 
double pane, tinted, U-factor .75,  
SHGC .88, PF .33

Glass Doors:  42 sq. ft., Metal Frame, 
U-factor .92, SHGC .87, PF, .33

Window/Wall Ratio = 2.9%

Doors:  100 sq. ft. Overhead Metal, U-
value .60, other metal-42’, u-value 1.20

Floor:  5000sq.ft./300 linear feet, 
unheated slab on grade, R10 2’
vertical

•Red Mountain Feed 
Building Envelope
••Red Mountain Feed Red Mountain Feed 
Building EnvelopeBuilding Envelope
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LightingLightingLighting
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•Red Mountain Feed
Lighting Plan 
••Red Mountain FeedRed Mountain Feed
Lighting Plan Lighting Plan 

Lighting Schedule
8’ Industrial Fluorescent, 2 F96T12 Slimline Lamps & Energy Saving Magnetic Ballast
43 Fixtures, 173 watts/fixture
2’x4” Troffer 2 F32T8 lamps and GEB, 6 Fixtures, 59 watts/fixture 
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Heating SystemHeating SystemHeating System

Pellet Stove Unit Heater
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•Sigma 4 Bldg. 
Floor Plan
••Sigma 4 Bldg. Sigma 4 Bldg. 
Floor PlanFloor Plan

Kitchen

Copy
RoomCopy

Room

Closet

Conference

Office Office Office OfficeOffice

Office

Office Office Office Office Office

Office Office Office Office

Office Office Office Office Office Office Office Office

Office Office Office Office

Office

Office

Office

Office Office Office OfficeOffice

Office

Office

Office

Office

Office

Office Office Office Office Office Office

Office

Office Office Office Office Office
Office Office

Office

Office
OfficeOfficeOfficeOfficeOfficeOfficeOffice

Office
Office

Office

Conference

OfficeOfficeOfficeOffice

Office Office OfficeOfficeOfficeOfficeOffice

OfficeOffice OfficeOfficeOffice

Lobby
Office

Electrical

Office

Office

Office

Janitorial

Women's RR

Men's RR
Men's RR

Women's RR

193.6'
96

.6'

12
1.6

36.6' 36.6'

25
'

D2
W1
W2
W3

D1 6'  x  7' Glass Entry Door - single pane tinted
3'  x  7' Opaque Entry Door 
 3'0" x 4'6"  aluminum, double paned, solar bronzed tint 

1

3
4
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3

8'0" x 7'0"  aluminum, double paned, solar bronzed tint
6'0"  x  7'0"  aluminum, double paned, solar bronzed tint

Window/ Door Schedule
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Roof: 20,532 sq.ft.  Wood truss R-38 
Insulation

Exterior Walls:  8172 sq.ft. 2 X 4 Metal 
Frame at 16” O.C., R-15 Insulation

Walls Perimeter = 681 ln. ft.

Windows: 998 sq.ft. Metal Frame, 
double pane, tinted, U-value .69,  
SHGC-Value .57, P.F. .50

Window/Wall Ratio = 12%

Glass Doors:  126 sq. ft. Clear Glazing, 
U-value .92, SHGC-Value .47

Activity Areas

Office: 15,849 sq.ft.

Halls/Corridors/Transitions:
3338 sq.ft.

Restrooms: 500 sq.ft.

Kitchen: 505 sq.ft.

Lobby: 340 sq.ft.

Metal Door: 21 s.f. U-value .70

Floor: 20,532 sq. ft./681 linear 
feet, unheated slab on grade, no 
insulation

2 Storage Water Heaters, 
Electric,  80 gal. capacity

•Sigma 4 Bldg. 
Building Envelope
••Sigma 4 Bldg. Sigma 4 Bldg. 
Building EnvelopeBuilding Envelope
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• Building Section•• Building SectionBuilding Section

R-19 Bat t  insulat ion w/ R-8 rigid insulat ion

3-1/2"  Met al Framing (16" o.c.)
R-10 Bat t  insulat ion

met al t russ

plenum
12'

8''
 6"

6'

3' 

4" unheat ed, uninsulat ed slab

aluminum, double glazed, t int ed window 

R-38 Batt insulation w/R-8 rigid insulation

R-15 Batt insulation
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•Sigma 4 Bldg. 
Lighting Plan – Existing Lighting
••Sigma 4 Bldg. Sigma 4 Bldg. 
Lighting Plan Lighting Plan –– Existing LightingExisting Lighting
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#

120.6

F

A

18W compact fluorescent exterior down lights

B

C

D

E

2' x 4' -  3-lamp F32- T8,  ParabolicTroffer,
electronic ballast, bi-level switching, 89 nominal input watts
2' x 4' -  2-lamp F32- T8, Parabolic Troffer , 
electronic ballast, bi-level switching, 59 nominal input watts
1' x 4' Parobolic Troffer w/ 2 (F32) - T8  lamps, 
electronic ballast , 59 nominal input watts
2' x 2'  - 2 lamp F32 - T8 Prismatic Troffer,
electronic ballast, 59 nominal input watts
2' x 4' -  2-lamp F32- T8, Parabolic Troffer , 
electronic ballast, bi-level switching, 59 nominal input watts

#
174

31

5

53
11

29

Lighting Schedule
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•Sigma 4 Bldg.
Mechanical Plan
••Sigma 4 Bldg.Sigma 4 Bldg.
Mechanical PlanMechanical Plan

Unit 6
Carrier Heatpump
Rooftop Packaged Unit
Model #50RQ008600KB
Cooling Capacity = 7-1/2 tons
Heating Output = 88,000 Btu/hr
Electric Resistance Heat

#7 #10

#9#2#8

#4 #6 #1

#3 #5

Unit 10
Carrier Heatpump
Rooftop Packaged Unit
Model #50VQ0030300
Cooling Capacity = 2-1/2 tons
Heating Output = 30,000 Btu/hr
Airflow = 938 CFM

Units # 1,2,3,4,7,8 & 9
Carrier Heatpump
Roof Top Packaged Unit
Model #50PQ006600QC
Cooling Output = 5 tons
Heating Output = 58,000 Btu/hr
Airflow = 2000 CFM

Unit 5
Carrier Heatpump
Rooftop packaged unit
Model #50RQ008600KB
Cooling Output = 7-1/2 tons
Heating Output = 88,000 Btu/hr
Airflow = 3000 CFM
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Questions/CommentsQuestions/CommentsQuestions/Comments

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

Email
Techsupport@becp.pnl.gov

PNNL-SA-56177


