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Introduction

The Commercial Energy Code Field Guide is intended for use by code officials when inspecting
commercial construction projects for compliance with the American Society of Heating,
Refrigerating, and Air Conditioning Engineers (ASHRAE) Standard 90.1 2007. This includes new
buildings and their systems, new portions of buildings and their systems, or new systems and
equipment in existing buildings.

This field guide illustrates key inspection requirements of the energy code based on the
Department of Energy’s (DOE) COMcheck Compliance Certificates for Envelope, Interior Lighting
and Exterior Lighting, Service Water Heating, as well as ASHRAE 90.1 2007’s 15 requirements
per the Simplified Compliance Approach for Mechanical Systems. For every inspection
requirement there are additional details, code references, and graphics/photographs to assist
code officials.

Compliance with the energy code can be demonstrated by the prescriptive, trade off, or
simulated performance approach. About 85% of all commercial buildings can use either the
prescriptive or trade off approach. Though COMcheck is typically used to demonstrate the
trade off approach, it may also be used to document the prescriptive approach. The end result
is a project specific checklist that can be easily verified by the code official. For this reason,
requiring the use of COMcheck as part of the permitting process is highly encouraged for all
jurisdictions.

Note: If a trade off or performance approach is used to demonstrate envelope compliance, it is
possible that the building may NOT comply with the prescriptive code values listed in this field
guide and yet may still be deemed to comply with the code (and therefore should be marked as
compliant for the given checklist item) on the basis that some other aspect of the building
exceeds the code requirement. This will be validated by the COMcheck Compliance Certificate.

Exception: A building that has been specifically designated as historically significant by the
adopting authority or is listed in The National Register of Historic Places or has been determined
to be eligible for listing by the US Secretary of the Interior need not comply with
ASHRAE 90.1 2007 requirements.

Space Classifications

Spaces shall be assumed to be conditioned spaces and shall comply with the requirements for
conditioned space at the time of construction, regardless of whether mechanical or electrical
equipment is included in the building permit application or installed at that time. In climate
zones 3 through 8, a space may be designated as either semiheated or unconditioned only if
approved by the building official.
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conditioned space: a cooled space, heated space, or indirectly conditioned space
defined as follows:

cooled space: an enclosed space within a building that is cooled by a cooling system
whose sensible output capacity exceeds 5 Btu/h ft2 of floor area.

heated space: an enclosed space within a building that is heated by a heating system
whose output capacity relative to the floor area is greater than or equal to 5 Btu/h ft2 of
floor area in CZ 2, 10 Btu/h ft2 of floor area in CZ 3, and 15 Btu/h ft2 of floor area in CZ 4.

indirectly conditioned space: an enclosed space within a building that is not a heated
space or a cooled space, which is heated or cooled indirectly by being connected to
adjacent space(s) provided:

a. the product of the U factor(s) and surface area(s) of the space adjacent to
connected space(s) exceeds the combined sum of the product of the U factor(s) and
surface area(s) of the space adjoining the outdoors, unconditioned spaces, and to or
from semiheated spaces (e.g., corridors) OR

b. that air from heated or cooled spaces is intentionally transferred (naturally or
mechanically) into the space at a rate exceeding 3 ach (e.g., atria).

Space Conditioning Categories

Separate commercial building exterior envelope requirements are specified for each of three
categories of conditioned space: (a) nonresidential conditioned space, (b) residential
conditioned space, and (c) semiheated space. These designations are defined as follows:

nonresidential: all occupancies other than residential.

residential: spaces in buildings used primarily for living and sleeping. Residential spaces
include, but are not limited to, dwelling units, hotel/motel guest rooms, dormitories,
nursing homes, patient rooms in hospitals, lodging houses, fraternity/sorority houses,
hostels, prisons, and fire stations.

semiheated: an enclosed space within a building that is heated by a heating system
whose output capacity is greater than or equal to 3.4 Btu/h ft2 of floor area but is not a
conditioned space. The heating system must not exceed 5 Btu/h ft2 for CZ 2, 10
Btu/h ft2 for CZ 3, or 15 Btu/h ft2 for CZ 4; otherwise the space is heated enough to be
considered conditioned.
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Inspections

All building construction, additions, or alterations subject to the provisions of this standard shall
be subject to inspection by the building official, and all such work shall remain accessible and
exposed for inspection purposes until approved in accordance with the procedures specified by
the building official. Items for inspection include at least the following:

Wall insulation after the insulation is in place but before concealment

Roof/ceiling insulation after roof/insulation is in place but before concealment

Slab/foundation wall after slab/foundation insulation is in place but before
concealment

Fenestration after all glazing materials are in place

Mechanical systems and equipment and insulation after installation but before
concealment

Electrical equipment and systems after installation but before concealment

Climate Zone

Many of the requirements in the energy code depend on the climate zone of the home. This
field guide lists the requirement by Climate Zone when applicable. The majority of Georgia is
based in Climate Zone 3. North Georgia is in Climate Zone 4 and South Georgia is in Climate
Zone 2. To look up your climate zone by county, see the table on the following page:
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GEORGIA CLIMATE ZONES BY COUNTY

Climate Zone 4
Banks
Catoosa
Chattooga
Dade
Dawson

Fannin
Floyd
Franklin
Gilmer
Gordon

Habersham
Hall
Lumpkin
Murray
Pickens

Rabun
Stephens
Towns
Union
Walker

White
Whitfield

Climate Zone 3
Baldwin
Barrow
Bartow
Ben Hill
Bibb
Bleckley
Bulloch
Burke
Butts
Calhoun
Candler
Carroll
Chattahoochee
Cherokee
Clarke
Clay
Clayton
Cobb
Coffee
Columbia
Coweta

Crawford
Crisp
DeKalb
Dodge
Dooly
Dougherty
Douglas
Early
Elbert
Emanuel
Fayette
Forsyth
Fulton
Glascock
Greene
Gwinnett
Hancock
Haralson
Harris
Hart
Heard

Henry
Houston
Irwin
Jackson
Jasper
Jefferson
Jenkins
Johnson
Jones
Lamar
Laurens
Lee
Lincoln
Macon
Madison
Marion
McDuffie
Meriwether
Monroe
Montgomery
Morgan

Muscogee
Newton
Oconee
Oglethorpe
Paulding
Peach
Pike
Polk
Pulaski
Putnam
Quitman
Randolph
Richmond
Rockdale
Schley
Screven
Spalding
Stewart
Sumter
Talbot
Taliaferro

Taylor
Telfair
Terrell
Tift
Treutlen
Troup
Turner
Twiggs
Upson
Walton
Warren
Washington
Webster
Wheeler
Wilcox
Wilkes
Wilkinson
Worth

Climate Zone 2
Appling
Atkinson
Bacon
Baker
Berrien
Brantley
Brooks

Bryan
Camden
Charlton
Chatham
Clinch
Colquitt
Cook

Decatur
Echols
Effingham
Evans
Glynn
Grady
Jeff Davis

Lanier
Liberty
Long
Lowndes
McIntosh
Miller
Mitchell

Pierce
Seminole
Tattnall
Thomas
Toombs
Ware
Wayne
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Project Title: Report date: 08/17/11
Data filename: Untitled.cck Page 1 of 2

COMcheck Software Version 3.8.1

Envelope Compliance Certificate

90.1 (2007) Standard

Section 1: Project Information

Project Type: New Construction
Project Title :

Construction Site: Owner/Agent: Designer/Contractor:

Section 2: General Information

Building Location (for weather data): Atlanta, Georgia
Climate Zone: 3a
Building Type for Envelope Requirements: Non-Residential

Activity Type(s) Floor Area
Unspecified 0

Section 3: Requirements Checklist

Envelope TBD: No envelope assemblies specified

Climate-Specific Requirements:

Component Name/Description Gross
 Area or

 Perimeter

Cavity
R-Value

Cont.
R-Value

Proposed
U-Factor

Budget
U-Factor(a)

(a) Budget U-factors are used for software baseline calculations ONLY, and are not code requirements.

Insulation:
❑ 1. Open-blown or poured loose-fill insulation has not been used in attic roof spaces with ceiling slope greater than 3 in 12.

❑ 2. Wherever vents occur, they are baffled to deflect incoming air above the insulation.

❑ 3. Recessed lights, equipment and ducts are not affecting insulation thickness.

❑ 4. No roof insulation is installed on a suspended ceiling with removable ceiling panels.

❑ 5. All exterior insulation is covered with protective material.

❑ 6. Cargo and loading dock doors are equipped with weather seals.

Fenestration and Doors:
❑ 7. Windows and skylights are labeled and certified by the manufacturer for U-factor and SHGC.

❑ 8. Fixed windows and skylights unlabeled by the manufacturer have been site labeled using the default U-factor and SHGC.

❑ 9. Other unlabeled vertical fenestration, operable and fixed, that are unlabeled by the manufacturer have been site labeled using the
 default U-factor and SHGC. No credit has been given for metal frames with thermal breaks, low-emissivity coatings, gas fillings, or
 insulating spacers.

Air Leakage and Component Certification:
❑ 10.All joints and penetrations are caulked, gasketed, weather-stripped, or otherwise sealed.

❑ 11.Windows, doors, and skylights certified as meeting leakage requirements.

❑ 12.Component R-values & U-factors labeled as certified.

❑ 13.'Other' components have supporting documentation for proposed U-Factors.

❑ 14.Building entrances that separate conditioned space from the exterior have an enclosed vestibule with all doors equipped with
 self-closing devices. Interior and exterior doors in the closed position are no less than 7 ft apart. Conditioned vestibules comply with the
 requirements for a conditioned space. Unconditioned vestibules comply with the requirements of a semiheated space.
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Project Title: Report date: 08/17/11
Data filename: Untitled.cck Page 2 of 2

Exceptions:

❑ Building entrances with revolving doors.

❑ Doors not intended to be used as a building entrance.

❑ Doors opening directly from a dwelling unit.

❑ Buildings less than four stories above grade and less than 10,000 ft2 in area.

❑ Doors that open directly from a space less than 3000 sq. ft. in area and is separate from the building entrance.

SAMPLE
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Project Title: Report date: 08/17/11
Data filename: Untitled.cck Page 1 of 

COMcheck Software Version 3.8.1

Interior Lighting and Power
Compliance Certificate

90.1 (2007) Standard

Section 1: Project Information

Project Type: New Construction
Project Title :

Construction Site: Owner/Agent: Designer/Contractor:

Section 2: Interior Lighting and Power Calculation

A
Area Category

B
Floor Area

(ft2)

C
Allowed

Watts / ft2

D
Allowed Watts

(B x C)
Click to select category. 0 0 0

Total Allowed Watts = N/A

Section 3: Interior Lighting Fixture Schedule

A
Fixture ID : Description / Lamp / Wattage Per Lamp / Ballast

B
Lamps/
Fixture

C
# of

Fixtures

D
Fixture
Watt.

E
(C X D)

Total Proposed Watts = 0

Section 4: Requirements Checklist

Lighting Wattage:
❑ 1. Total proposed watts must be less than or equal to total allowed watts.

      Allowed Watts       Proposed Watts       Complies
      N/A          0       --

❑ 2. Exit signs 5 Watts or less per sign.

Controls, Switching, and Wiring:
❑ 3. Independent manual or occupancy sensing controls for each space (remote switch with indicator allowed for safety or security).

❑ 4. Occupant sensing control in class rooms, conference/meeting rooms, and employee lunch and break rooms.

Exceptions:

❑ Spaces with multi-scene control; shop classrooms, laboratory classrooms, and preschool through 12th grade classrooms.

❑ 5. Automatic shutoff control for lighting in >5000 sq.ft buildings by time-of-day device, occupant sensor, or other automatic control.

Exceptions:

❑ 24 hour operation lighting; patient care areas; where auto shutoff would endanger safety or security.

❑ 6. Master switch at entry to hotel/motel guest room.

❑ 7. Separate control device for display/accent lighting, case lighting, task lighting, nonvisual lighting, lighting for sale, and demonstration
 lighting.

❑ 8. Tandem wired one-lamp and three-lamp ballasted luminaires (No single-lamp ballasts).

Exceptions:

❑ Electronic high-frequency ballasts.

❑ Luminaires not on same switch.

SAMPLELE
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Project Title: Report date: 08/17/11
Data filename: Untitled.cck Page 2 of 

❑ Recessed luminaires 10 ft. apart or surface/pendant not continuous.

❑ Luminaires on emergency circuits.

Voltage Drop:
❑ 9. Feeder conductors have been designed for a maximum voltage drop of 2 percent.

❑ 10.Branch circuit conductors have been designed for a maximum voltage drop of 3 percent.

Interior Lighting TBD: Invalid building use type
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Project Title: Report date: 08/17/11
Data filename: Untitled.cck Page 1 of 2

COMcheck Software Version 3.8.1

Exterior Lighting Compliance
Certificate

90.1 (2007) Standard

Section 1: Project Information

Project Type: New Construction
Project Title :

Construction Site: Owner/Agent: Designer/Contractor:

Section 2: Exterior Lighting Area/Surface Power Calculation

A
Exterior Area/Surface

B
Quantity

C
Allowed
Watts
/ Unit

D
Tradable
Wattage

E
Allowed
Watts
(B x C)

F
Proposed

Watts

Click to select area type. 0 0 No 0 0
Total Tradable Watts* = 0 0

Total Allowed Watts = 0
Total Allowed Supplemental Watts** = 0

* Wattage tradeoffs are only allowed between tradable areas/surfaces.
** A supplemental allowance equal to 5% of total allowed wattage may be applied toward compliance of both non-tradable and tradable
areas/surfaces.

Section 3: Exterior Lighting Fixture Schedule

A
Fixture ID : Description / Lamp / Wattage Per Lamp / Ballast

B
Lamps/
Fixture

C
# of

Fixtures

D
Fixture
Watt.

E
(C X D)

Total Tradable Proposed Watts = 0

Section 4: Requirements Checklist

Lighting Wattage:
❑ 1. Within each non-tradable area/surface, total proposed watts must be less than or equal to total allowed watts. Across all tradable

 areas/surfaces, total proposed watts must be less than or equal to total allowed watts.

Compliance: Invalid exterior use type

Controls, Switching, and Wiring:
❑ 2. All exemption claims are associated with fixtures that have a control device independent of the control of the nonexempt lighting.

❑ 3. All lighting fixtures are controlled by a photosensor or astronomical time switch that is capable of automatically turning off the fixture
 when sufficient daylight is available or the lighting is not required.

Exceptions:

❑ Covered vehicle entrance/exit areas requiring lighting for safety, security and eye adaptation.

Exterior Lighting Efficacy:
❑ 4. All exterior building grounds luminaires that operate at greater than 100W have minimum efficacy of 60 lumen/watt.

Exceptions:

❑ Lighting that has been claimed as exempt and is identified as such in Section 3 table above.

❑ Lighting that is specifically designated as required by a health or life safety statue, ordinance, or regulation.

SAMPLELLE
owedowed

WattsWatts
/ Unitit
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Project Title: Report date: 08/17/11
Data filename: Untitled.cck Page 2 of 2

❑ Emergency lighting that is automatically off during normal building operation.

❑ Lighting that is controlled by motion sensor.

Exterior Lighting TBD: Invalid exterior use type

SAMPLE
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Opaque Elements Building Envelope Requirements

Roof—Insulation Entirely Above Deck

Inspection Requirements Verify R Value of continuous insulation (c.i.) above roof deck reflects the
value(s) in the COMcheck Compliance Certificate (if applicable).

Details Rigid foam board installed above the roof deck is a more effective applica
tion of roof insulation than attic insulation, as it provides unbroken thermal
resistance from the sun's radiant energy, and reduces heat transfer to the
conditioned space. Ensure that consistent, minimum R value is met, even at
the lowest point on the roof as insulation thickness has sometimes been
compromised to provide drainage for roofs (pay special attention to areas
adjacent to drains and scuppers).

Prescriptive Values

Code Reference ASHRAE 90.1 2007—Section 5.5.3.1

Climate Zone Non
Residential

Residential Semi Heated

2 R 20.0 c.i. R 20.0 c.i. R 3.8 c.i.

3 R 20.0 c.i. R 20.0 c.i. R 5.0 c.i.

4 R 20.0 c.i. R 20.0 c.i. R 5.0 c.i.

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E
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Opaque Elements Building Envelope Requirements

Roof—Metal Building

Inspection Requirements Verify R Value of metal building insulation reflects the value(s) in the COM
check Compliance Certificate and that thermal blocks are installed (if applica
ble).

Details Due to compression issues, the code typically requires insulation to be
draped perpendicular to the roof purlins with thermal blocks. Perhaps better
described as strips than blocks, this minimum 1" thick rigid insulating mate
rial runs the full length of each purlin / girt acting as a thermal break to re
duce conductive energy transfer to / from the metal roof . 

Prescriptive Values

Code Reference ASHRAE 90.1 2007—Section 5.5.3.1

Climate Zone Non
Residential

Residential Semi Heated

2 R 19.0 R 19.0 R 6.0

3 R 19.0 R 19.0 R 10.0

4 R 19.0 R 19.0 R 10.0

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E
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Opaque Elements Building Envelope Requirements

Roof—Attic and Other

Inspection Requirements Verify R Value of insulation reflects the value(s) in the COMcheck Compli
ance Certificate (if applicable).

Details Any roof insulation that is not entirely above deck or part of a metal building
roof falls into this category. Blown or loose fill insulation should be applied at
a uniform depth or thickness and should extend to the plane established by
the outermost face of each exterior wall.

Prescriptive Values

Code Reference ASHRAE 90.1 2007—Section 5.5.3.1

Climate Zone Non
Residential

Residential Semi Heated

2 R 38.0 R 38.0 R 13.0

3 R 38.0 R 38.0 R 19.0

4 R 38.0 R 38.0 R 19.0

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E

Rulers installed every 300 sf are a good way to verify blown or loose fill attic insulation depth.

13



Opaque Elements Building Envelope Requirements

Walls, Above Grade—Mass

Inspection Requirements Verify R Value of continuous insulation (c.i.) on mass walls reflects the value
in the COMcheck Compliance Certificate (if applicable).

Details Mass walls are thick, heavy walls—typical materials are concrete, CMU or
solid multi wythe brick.

Prescriptive Values

Code Reference ASHRAE 90.1 2007—Section 5.5.3.2

Climate Zone Non
Residential

Residential Semi Heated

2 R 5.7 c.i. R 7.6 c.i. N/A

3 R 7.6 c.i. R 9.5 c.i. N/A

4 R 9.5 c.i. R 11.4 c.i. N/A

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E
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Opaque Elements Building Envelope Requirements

Walls, Above Grade—Metal Building

Inspection Requirements Verify R Value of insulation on metal building walls reflects the value(s) in
the COMcheck Compliance Certificate (if applicable).

Details Insulation is draped perpendicular to purlins . Compression at purlins is
allowed.

Prescriptive Values

Code Reference ASHRAE 90.1 2007—Section 5.5.3.2

Climate Zone Non
Residential

Residential Semi Heated

2 R 13.0 R 13.0 R 6.0

3 R 13.0 R 13.0 R 6.0

4 R 13.0 R 13.0 R 10.0

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E
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Opaque Elements Building Envelope Requirements

Walls, Above Grade—Steel Framed

Inspection Requirements Verify R Value of insulation at steel framed walls reflects the value(s) in the
COMcheck Compliance Certificate.

Details Metal readily conducts energy; continuous insulation across the face of a
metal stud wall (preferably exterior) eliminates the thermal bridging effect.
Therefore the code sometimes requires both cavity insulation and continu
ous insulation. Verify cavity insulation is in permanent continuous contact
with the exterior sheathing with no gaps or voids.

Note: two values indicate cavity + continuous insulation

Code Reference ASHRAE 90.1 2007—Section 5.5.3.2

Prescriptive Values Climate Zone Non
Residential

Residential Semi Heated

2 R 13.0 R 13.0 + R7.5 c.i. R 13.0

3 R 13.0 + R 3.8 c.i. R 13.0 + R7.5 c.i. R 13.0

4 R 13.0 + R7.5 c.i. R 13.0 + R7.5 c.i. R 13.0

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E
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Opaque Elements Building Envelope Requirements

Walls, Above Grade—Wood Framed

Inspection Requirements Verify R Value of insulation on wood framed walls reflects the value(s) in the
COMcheck Compliance Certificate (if applicable).

Details Verify cavity insulation is in permanent continuous contact with the exterior
sheathing with no gaps or voids.

Prescriptive Values

Code Reference ASHRAE 90.1 2007—Section 5.5.3.2

Climate Zone Non
Residential

Residential Semi Heated

2 R 13.0 R 13.0 R 13.0

3 R 13.0 R 13.0 R 13.0

4 R 13.0 R 13.0 + R 3.8 c.i. R 13.0

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E

R value of insulation is reduced by gaps, voids, compression, moisture and when not in contact
with air barrier on all sides.
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Opaque Elements Building Envelope Requirements

Walls, Below Grade

Inspection Requirements Verify R Value of insulation on below grade walls reflects the value(s) in the
COMcheck Compliance Certificate (if applicable).

Details Insulation on below grade walls is only required in climate zone 4.

Prescriptive Values

Code Reference ASHRAE 90.1 2007—Section 5.5.3.3

Climate Zone Non
Residential

Residential Semi Heated

2 N/A N/A N/A

3 N/A N/A N/A

4 N/A R 7.5 N/A

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E
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Opaque Elements Building Envelope Requirements

Floors—Mass

Inspection Requirements Verify R Value of continuous insulation on the mass floors reflects the value
in the COMcheck Compliance Certificate (if applicable).

Details Insulation should cover completely, with no structure visible.

Prescriptive Values

Code Reference ASHRAE 90.1 2007—Section 5.5.3.4

Climate Zone Non
Residential

Residential Semi Heated

2 R-6.3 c.i. R-8.3 c.i. N/A

3 R-6.3 c.i. R-8.3 c.i. N/A

4 R-8.3 c.i. R-10.4 c.i. R-4.2 c.i.

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E
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Opaque Elements Building Envelope Requirements

Floors, Steel Joist

Inspection Requirements Verify R Value of joist cavity insulation reflects the value in the COMcheck
Compliance Certificate and insulation is in permanent continuous contact
with the underside of the floor deck.

Details Air spaces created by floor insulation that has dropped from direct contact
with the underside of a floor will allow convective air flow and negate the
thermal benefits of the insulation.

Prescriptive Values

Code Reference ASHRAE 90.1 2007—Section 5.5.3.4

Climate Zone Non
Residential

Residential Semi Heated

2 R 19 R 19 R 13

3 R 19 R 19 R 13

4 R 30 R 30 R 13

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E
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Opaque Elements Building Envelope Requirements

Floors, Wood Framed

Inspection Requirements Verify R Value of floor joist cavity insulation reflects the value in the COM
check Compliance Certificate and insulation is in permanent continuous con
tact with the underside of the floor deck.

Details Air spaces created by floor insulation that has dropped from direct contact
with the underside of a floor will allow convective air flow and negate the
thermal benefits of the insulation. Cantilevered floors must be insulated and
the joist cavities blocked above the supporting exterior wall.

Prescriptive Values

Code Reference ASHRAE 90.1 2007—Section 5.5.3.4

Climate Zone Non
Residential

Residential Semi Heated

2 R 19 R 30 R 13

3 R 19 R 30 R 13

4 R 30 R 30 R 13

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E
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Opaque Elements Building Envelope Requirements

Floors, Slab On Grade—Heated Floors

Inspection Requirements Verify R Value and extent of slab perimeter insulation reflects the value(s) in
the COMcheck Compliance Certificate.

Details Heat loss at slab edge is minimized by slab perimeter insulation installed per
ASHRAE 90.1 2007 Tables 5.5 2 thru 5.5 4. Unheated slab on grade floors do
not require slab perimeter insulation in CZ 2,3 or 4.

Prescriptive Values
(for heated slabs ONLY)

Code Reference ASHRAE 90.1 2007—Section 5.5.3.5

Climate Zone Non
Residential

Residential Semi Heated

2 R 7.5 for 12 in. R 7.5 for 12 in. R 7.5 for 12 in.

3 R 10 for 24 in. R 10 for 24 in. R 7.5 for 12 in.

4 R 15 for 24 in. R 15 for 24 in. R 7.5 for 12 in.

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E

Note: Insulation under slab is not required nor useful in CZs 2 4.
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Opaque Elements Building Envelope Requirements

Opaque Doors, Swinging

Inspection Requirements Verify assembly U value as stamped on product is no higher than the value
in the COMcheck Compliance Certificate.

Details Labeling of U values on doors is not industry practice, so ask for documenta
tion demonstrating compliance if no label is present. Maximum U Factor
(0.70) is same for all building types in Climate Zones 2, 3 & 4.

Prescriptive Values

Code Reference ASHRAE 90.1 2007—Section 5.5.3.6

Climate Zone Non
Residential

Residential Semi Heated

2 U 0.70 U 0.70 U 0.70

3 U 0.70 U 0.70 U 0.70

4 U 0.70 U 0.70 U 0.70

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E
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Opaque Elements Building Envelope Requirements

Opaque Doors, Nonswinging

Inspection Requirements Verify assembly U value as stamped on product is no higher than the value
in the COMcheck Compliance Certificate.

Details Labeling of U values on doors is not industry practice, so ask for documenta
tion demonstrating compliance if no label present.

Prescriptive Values

Code Reference ASHRAE 90.1 2007—Section 5.5.3.6

Climate Zone Non
Residential

Residential Semi Heated

2 U 1.45 U 0.50 U 1.45

3 U 1.45 U 0.50 U 1.45

4 U 0.50 U 0.50 U 1.45

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E
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Fenestration Building Envelope Requirements

Vertical Glazing, 0% 40% of Wall Area

Inspection Requirements Verify assembly U value & SHGC as stamped on product are no higher than
the values in the COMcheck Compliance Certificate.

Details The Prescriptive Building Envelope Option is applicable only if the vertical
fenestration area does not exceed 40% of the gross wall area for each space
conditioning category. Assembly U value & SHGC can be verified either with
a factory installed label or by a certificate from the manufacturer. SHGC in
Climate Zone 2 & 3 can be difficult to achieve.

Prescriptive Values

Code Reference ASHRAE 90.1 2007—Sections 5.5.4 & 5.8.2

Prescriptive values above are for metal framing (curtainwall / storefront).
For other vertical glazing prescriptive values refer to ASHRAE 90.1 2007
Tables 5.5 2 thru 5.5 4.

Climate Zone Non
Residential

Residential Semi Heated

2 U 0.70, SHGC 0.25 U 0.70, SHGC 0.25 U 1.20, Not required

3 U 0.60, SHGC 0.25 U 0.60, SHGC 0.25 U 1.20, Not required

4 U 0.50, SHGC 0.40 U 0.50, SHGC 0.40 U 1.20, Not required

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E
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Fenestration Building Envelope Requirements

Skylights

Inspection Requirements Verify assembly U value & SHGC as stamped on product are no higher than
the values in the COMcheck Compliance Certificate.

Details The Prescriptive Building Envelope Option is applicable only if the total sky
light area is less than 5% of the total roof area for each space conditioning
category. Assembly U value & SHGC can be verified either with a factory in
stalled label or by a certificate from the manufacturer. SHGC in CZ 2 & 3 can
be difficult to achieve.

Prescriptive Values

Code Reference ASHRAE 90.1 2007—Sections 5.5.4 & 5.8.2

Prescriptive values above are for glass skylights comprising less than 2% of
roof area per space category. For other vertical glazing prescriptive values
refer to ASHRAE 90.1 2007 Tables 5.5 2 thru 5.5 4.

Climate Zone Non
Residential

Residential Semi Heated

2 U 1.98, SHGC 0.36 U 1.98, SHGC 0.19 U 1.98

3 U 1.17, SHGC 0.39 U 1.17, SHGC 0.36 U 1.98

4 U 1.17, SHGC 0.49 U 0.98, SHGC 0.36 U 1.98

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E
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Insulation Building Envelope Requirements

Open blown or poured loose fill insulation in attics

Inspection Requirements Verify that open blown or poured loose fill insulation are not used in attic
roof spaces over ceilings with slope greater than 3:12.

Details Loose insulation over ceilings sloped steeper than 3:12 will not maintain a
uniform thickness or coverage.

Code Reference ASHRAE 90.1 2007—Section 5.8.1.3

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E
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Insulation Building Envelope Requirements

Vent baffles in attics

Inspection Requirements Verify that wherever vents occur, they are baffled to deflect incoming air
above insulation.

Details Batt and loose insulation can be blown out of place by wind passing through
vents. Also, the resistance to energy transfer by batt and loose insulation is
greatly diminished by convective air flow (often referred to as “wind
washing”).

Code Reference ASHRAE 90.1 2007—Section 5.8.1.4

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E

28



Insulation Building Envelope Requirements

Insulation Thickness

Inspection Requirements Verify that recessed lights, equipment and ducts do not affect insulation
thickness.

Details Insulation depth should be maintained above can lights, and below ducts
and equipment placed in an attic. Compressed batt and/or loose insulation
will not meet prescribed R values. Recessed lighting in an insulated ceiling
should be airtight and insulation contact (IC) rated.

Code Reference ASHRAE 90.1 2007—Section 5.8.1.6

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E

Depth not maintained above recessed light
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Insulation Building Envelope Requirements

Suspended ceilings

Inspection Requirements Verify that roof insulation is not installed on a suspended ceiling with remov
able ceiling panels.

Details Suspended ceilings are not an effective air barrier. Furthermore, insulation
supported by a suspended ceiling will often be disturbed by maintenance
activities, which decreases effectiveness.

Code Reference ASHRAE 90.1 2007—Section 5.8.1.8

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E

Envelope insulation may not be installed on top of suspended ceiling panels.
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Insulation Building Envelope Requirements

Exterior insulation protection

Inspection Requirements Verify that all exterior insulation is covered with protective material.

Details Exterior insulation shall be covered with a protective material to prevent
damage from sunlight, moisture, landscaping operations, equipment mainte
nance and wind. In attics and mechanical rooms, a way to access equipment
that prevents damaging or compressing the insulation shall be provided.
Foundation vents shall not interfere with the insulation. Insulation materials
in ground contact shall have a water absorption rate no greater than 0.3%.

Code Reference ASHRAE 90.1 2007—Section 5.8.1.7

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E

Exterior insulation must be protected by a cladding system. Some examples are EIFS, stucco, brick veneer,
lap siding and metal or cementitious panels.
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Insulation Building Envelope Requirements

Loading dock weatherseals

Inspection Requirements In CZ 4, verify that cargo and loading dock doors are equipped with weather
seals to restrict infiltration when vehicles are parked in the doorway.

Details Weather seals reduce air infiltration that occurs when a trailer pulls up to
unload or load at an open loading dock door.

Code Reference ASHRAE 90.1 2007—Section 5.4.3.3

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E
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Fenestration & Doors Building Envelope Requirements

Labeled Fenestration

Inspection Requirements Verify that windows and skylights are labeled and certified by the manufac
turer for U factor and SHGC.

Details A compliance certificate from the manufacturer is also acceptable
documentation.

Code Reference ASHRAE 90.1 2007—Section 5.8.2.4 & 5.8.2.5

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E
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Fenestration & Doors Building Envelope Requirements

Unlabeled Fenestration Products

Inspection Requirements Verify fixed windows and skylights and other vertical fenestration, operable
and fixed, that are unlabeled by the manufacturer have been site labeled
using the default U factor and SHGC. Verify no credit has been given for
metal frames with thermal breaks, low emissivity coatings, gas fillings, or
insulating spacers.

Details Default U factor and SHGC will not meet the Prescriptive Path Method.

Code Reference ASHRAE 90.1 2007—A8.1 & A8.2

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E
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Air Leakage and
Component Certification Building Envelope Requirements

Air sealing

Inspection Requirements Verify that all joints and penetrations are caulked, gasketed, weather
stripped, or otherwise sealed.

Details Openings in the building thermal envelope (specifically the air barrier) can be
sources of considerable infiltration and exfiltration, resulting in drastic losses
of conditioned air when considered cumulatively. The following areas of the
building envelope shall be sealed, caulked, gasketed, or weather stripped to
minimize air leakage:
• joints around fenestration and door frames
• junctions between walls and foundations, between walls at building cor
ners, between walls and structural floors or roofs, and between walls and
roof or wall panels
• openings at penetrations of utility services through roofs, walls, and floors
• site built fenestration and doors
• building assemblies used as ducts or plenums
• joints, seams, and penetrations of vapor retarders
• all other openings in the building envelope
Pay special attention to roof wall connections and any junctions hidden by
suspended ceilings or chases.

Code Reference ASHRAE 90.1 2007—Section 5.4.3.1

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E
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Air Leakage and
Component Certification Building Envelope Requirements

Fenestration Air Leakage Certification

Inspection Requirements Verify that windows, doors and skylights are certified as meeting leakage
requirements.

Details If air leakage information is not labeled on product, it is available from
manufacturer.

Code Reference ASHRAE 90.1 2007—Section 5.4.3.2

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E
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Air Leakage and
Component Certification Building Envelope Requirements

Component Labels / Supporting Documentation

Inspection Requirements Verify that all envelope component R values and U factors are labeled as
certified or that ‘other’ components have supporting documentation for pro
posed U factors.

Details If the COMcheck compliance certificate uses built up wall, roof or floor
assemblies, make sure each component (such as plywood sheathing or brick)
is labeled or that some documentation is provided to demonstrate compli
ance

Code Reference ASHRAE 90.1 2007—Section A1.1

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E
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Air Leakage and
Compnent Certification Building Envelope Requirements

Vestibules

Inspection Requirements Building entrances that separate conditioned space from the exterior shall
be protected with an enclosed vestibule with all doors opening into and out
of the vestibule equipped with self closing devices. Vestibules shall be de
signed so that in passing through the vestibule it is not necessary for the in
terior and exterior doors to open at the same time. Interior and exterior
doors in the closed position shall be no less than 7 ft apart. The exterior en
velope of conditioned vestibules shall comply with the requirements for a
conditioned space. The interior and exterior envelope of unconditioned ves
tibules shall comply with the requirements of a semiheated space.
Exceptions:
• Building entrances with revolving doors.
• Doors not intended to be used as a building entrance.
• Doors opening directly from a dwelling unit.
• Building entrances in buildings located in climate zone 2.
• Building entrances in buildings located in climate zone 3 or 4 that are less
than four stories above grade and < 10,000 ft2 in area.
Doors that open directly from a space that is < 3000 ft2 in area and is sepa
rate from the building entrance.

Details The use of vestibules helps to reduce the loss of conditioned air (either
heated or cooled) when exterior doors are open. Building entrances are de
fined in Section 3.2 as the means ordinarily used to gain access to the build
ing, so this does not include exits from fire stairwells or the handicapped ac
cess doors that might be adjacent to a revolving door. Access to mechanical
and electrical rooms are not considered building entrances. While similar,
the vestibule requirements in IECC Chapter 5 are not identical to ASHRAE
90.1 2007.

Code Reference ASHRAE 90.1 2007—Section 5.4.3.4

COM c h e c k ENV E LO P E COMP L I AN C E C E R T I F I C AT E
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Lighting I n t e r i o r L i g h t i n g & P o w e r R e q u i r e m e n t s

Lighting and Power Calculation

Inspection Requirements Verify that square footage and space categories are correct under Section 2:
Interior Lighting and Power Calculation.

Details The lighting and power budgets are based on space or building types (use)
and may be calculated using either the Building Area Method or Space by
Space Method.

Code Reference ASHRAE 90.1 2007—Section 9.2

C O M c h e c k I N T E R I O R L I G H T I N G & P O W E R C O M P L I A N C E C E R T I F I C A T E

Space by Space Method

Building Area Method

Note: If the Building Area Method is utilized, the COMcheck options for Building Type are limited, therefore
the code official should verify the designation selected by the project team is appropriate. The "Building
Type" designation can greatly impact whether a project passes or fails.

Lighting Budget via
Building Area Method

Lighting Budget via Space
by Space Method
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Lighting I n t e r i o r L i g h t i n g & P o w e r R e q u i r e m e n t s

Interior Lighting Fixture Schedule

Inspection Requirements Verify that COMcheck Interior Lighting Fixture Schedule matches construc
tion documents and what is installed in the field.

Details Verify installed lamp type, wattage per lamp and ballast type and wattage
match COMcheck Interior Lighting & Power Compliance Certificate.

Code Reference ASHRAE 90.1 2007—Section 9.1.4

C O M c h e c k I N T E R I O R L I G H T I N G & P O W E R C O M P L I A N C E C E R T I F I C A T E

Sample interior lighting fixture schedule from construction documents.
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Lighting Wattage I n t e r i o r L i g h t i n g & P o w e r R e q u i r e m e n t s

Lighting Wattage Compliance

Inspection Requirements Verify that total proposed interior lighting wattage does not exceed that al
lowed per COMcheck Compliance Certificate.

Details Verify that Section 4, Item 1 of COMcheck Interior Lighting & Power Compli
ance Certificate indicates ‘YES’ under ‘Complies’.

Code Reference ASHRAE 90.1 2007—Section 9.2.2.3

C O M c h e c k I N T E R I O R L I G H T I N G & P O W E R C O M P L I A N C E C E R T I F I C A T E
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Lighting Wattage I n t e r i o r L i g h t i n g & P o w e r R e q u i r e m e n t s

EXIT Signs

Inspection Requirements Verify EXIT signs are 5 watts or less per side.

Details Without explicitly stating it, this maximum wattage can essentially only be
met by installing LED lamps.

Code Reference ASHRAE 90.1 2007—Section 9.4.3

C O M c h e c k I N T E R I O R L I G H T I N G & P O W E R C O M P L I A N C E C E R T I F I C A T E
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Controls, Switching & Wiring I n t e r i o r L i g h t i n g & P o w e r R e q u i r e m e n t s

Space Controls

Inspection Requirements Verify that independent manual or occupancy sensing controls have been
installed for each space (remote switch with indicator allowed for safety or
security).

Details Each space enclosed by ceiling height partitions shall have at least one con
trol device to independently control the general lighting within the space.
Each manual device shall be readily accessible and located so the occupants
can see the controlled lighting. (Remote switch with indicator allowed for
safety or security—e.g. big box retail stores.)

Code Reference ASHRAE 90.1 2007—Section 9.4.1.2

C O M c h e c k I N T E R I O R L I G H T I N G & P O W E R C O M P L I A N C E C E R T I F I C A T E
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Controls, Switching & Wiring I n t e r i o r L i g h t i n g & P o w e r R e q u i r e m e n t s

Occupancy Sensors

Inspection Requirements Verify occupancy / vacancy sensing controls have been installed in class
rooms, conference / meeting rooms and employee lunch and break rooms.
Exceptions:
• Spaces with multi scene control
• Shop classrooms
• Laboratory classrooms
• Preschool through 12th grade classrooms

Details Spaces with multiple switches (multi scene control) also meet this require
ment. Classrooms, meeting rooms, etc. are often “unclaimed” areas that
benefit from automatic shutoff when unoccupied. Occupancy sensors pro
vide AUTO ON / AUTO OFF control. Vacancy sensors provide MANUAL ON /
AUTO OFF control and generally result in lower energy consumption when
compared to occupancy sensors.

Code Reference ASHRAE 90.1 2007—Section 9.4.1.2

C O M c h e c k I N T E R I O R L I G H T I N G & P O W E R C O M P L I A N C E C E R T I F I C A T E

Inboard lamp only Outboard lamps only Full on

Multi scene Lighting Control
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Controls, Switching & Wiring I n t e r i o r L i g h t i n g & P o w e r R e q u i r e m e n t s

Automatic Shutoff Controls

Inspection Requirements Verify automatic shutoff lighting controls have been installed in buildings
over 5,000 ft2 (time of day device, occupant sensor, or other automatic con
trol).
Exceptions:
• Lighting intended for 24 hour operation
• Lighting in spaces where patient care is rendered
• Lighting in spaces where an automatic shutoff would endanger the safety
or security of the room or building occupants

Details These automatic control devices shall function on either:
a scheduled basis using a time of day operated control device that turns
lighting off at specific programmed times—an independent program
schedule shall be provided for areas of no more than 25,000 ft2 but not
more than one floor

OR
an occupant sensor that shall turn lighting off within 30 minutes of an
occupant leaving a space

OR
a signal from another control or alarm system that indicates the area is
unoccupied.

Code Reference ASHRAE 90.1 2007—Section 9.4.1.1

C O M c h e c k I N T E R I O R L I G H T I N G & P O W E R C O M P L I A N C E C E R T I F I C A T E
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Controls, Switching & Wiring I n t e r i o r L i g h t i n g & P o w e r R e q u i r e m e n t s

Hotel / Motel Master Switch

Inspection Requirements If hotel / motel guest room, verify master switch has been installed at entry
to room.

Details Hotel and motel guest rooms and guest suites shall have a master control
device at the main room entry that controls all permanently installed lumi
naires and switched receptacles.

Code Reference ASHRAE 90.1 2007—Section 9.4.1.4

C O M c h e c k I N T E R I O R L I G H T I N G & P O W E R C O M P L I A N C E C E R T I F I C A T E

By removing the keycard upon occupant departure, lighting power is automatically interrupted for all
interior lights.
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Controls, Switching & Wiring I n t e r i o r L i g h t i n g & P o w e r R e q u i r e m e n t s

Special Use Lighting Controls

Inspection Requirements Verify separate control device has been installed for display /accent lighting,
case lighting, task lighting, nonvisual lighting, lighting for sale and demon
stration lighting.

Details Any lighting not considered general lighting should be switched separately.

Code Reference ASHRAE 90.1 2007—Section 9.4.1.4

C O M c h e c k I N T E R I O R L I G H T I N G & P O W E R C O M P L I A N C E C E R T I F I C A T E

Display / accent lighting must be controlled independently from general space lighting.
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Controls, Switching & Wiring I n t e r i o r L i g h t i n g & P o w e r R e q u i r e m e n t s

Ballasts

Inspection Requirements Verify that no ballasted light fixtures are single lamp unless tandem wired to
another fixture or have an electronic high frequency ballast.
Exceptions:
• Fixtures not on same switch
• Recessed fixtures > 10 ft. apart
• Emergency circuits

Details It is more energy efficient to share conventional electromagnetic ballasts
between multiple fixtures than to control the same number of lamps with
separate ballasts.

Code Reference ASHRAE 90.1 2007—Section 9.4.2

C O M c h e c k I N T E R I O R L I G H T I N G & P O W E R C O M P L I A N C E C E R T I F I C A T E

Electronic ballast Electromagnetic ballast
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Voltage Drop I n t e r i o r L i g h t i n g & P o w e r R e q u i r e m e n t s

Feeder & Branch Conductors

Inspection Requirements Verify feeder conductors have been designed for a max. voltage drop of 2%.
AND
Verify branch conductors have been designed for a max. voltage drop of 3%.

Details Voltage needed, phase and length of circuit dictate wire size. Verify informa
tion during plan review.

Code Reference ASHRAE 90.1 2007—Section 8.4.1.1 & 8.4.1.2

C O M c h e c k I N T E R I O R L I G H T I N G & P O W E R C O M P L I A N C E C E R T I F I C A T E

Calculating Voltage Drop 1 Phase Branch Conductor
I (Amperage also known as Current)
VD (Voltage Drop)
R (Resistivity of wire taken from NEC Chapter 9 Table 8)
L (Length of run we typically calculate the drop per 1000 ft lengths)
CM (Circular Mils of Wire measure of the diameter (thickness) of the wire again available from NEC tables)
K (Resistivity Constant 12 for Copper, 18 for Aluminum)
Example using VD = (2 * L * R * I) / 1000 ft
Find the voltage drop on a # 6 THWN copper, 3 wire, 120/240 Volt, single phase branch circuit of 100 foot
length having a 60 A load.
Use the formula above, and substitute the given values.
VD = (2 * 100' * .491 * 60) / 1000' = 5.892 Volts
The voltage drop is 5.892 Volts, we now have to check the % from the overall voltage.
% = (VD / V) * 100
Substituting values gives us: % = (5.892 Volts / 240 Volts) * 100 = 2.46 %

Ampacity = allowable current
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Lighting E x t e r i o r L i g h t i n g & P o w e r R e q u i r e m e n t s

Exterior Lighting Area / Surface Power Calculation

Inspection Requirements Verify that Exterior Areas/Surfaces are correctly identified and sized in Sec
tion 2: Exterior Lighting Area/Surface Power Calculation.

Details Confirm that square footage of exterior illuminated areas is accurate per site
drawings, and that area / surface designations are logical.

Code Reference ASHRAE 90.1 2007—Section 9.4.5

C O M c h e c k E X T E R I O R L I G H T I N G C O M P L I A N C E C E R T I F I C A T E
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Lighting E x t e r i o r L i g h t i n g & P o w e r R e q u i r e m e n t s

Fixture Schedule

Inspection Requirements Verify that COMcheck Exterior Lighting Fixture Schedule matches construc
tion documents.

Details Verify installed lamp type, wattage per lamp and ballast type and wattage
match COMcheck Exterior Lighting & Power Compliance Certificate.

Code Reference ASHRAE 90.1 2007—Section 9.4.5

C O M c h e c k E X T E R I O R L I G H T I N G C O M P L I A N C E C E R T I F I C A T E

Sample exterior lighting fixture schedule from construction documents.
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Lighting Wattage E x t e r i o r L i g h t i n g & P o w e r R e q u i r e m e n t s

Lighting Wattage Compliance

Inspection Requirements Verify that total proposed lighting wattage does not exceed that allowed per
COMcheck Exterior Lighting Area/Surface Power Calculation.

Details Verify that Section 4, Item 1 of COMcheck Exterior Lighting Compliance Cer
tificate indicates “Passes” next to Compliance.

Code Reference ASHRAE 90.1 2007—Section 9.4.5

C O M c h e c k E X T E R I O R L I G H T I N G C O M P L I A N C E C E R T I F I C A T E
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Controls, Switching & Wiring E x t e r i o r L i g h t i n g & P o w e r R e q u i r e m e n t s

Exemption Claims—Exterior Fixtures

Inspection Requirements Verify all exemption claims are associated with fixtures that have a control
device independent of the control of the nonexempt lighting. Exemption
claims may include lighting used for the following exterior applications:

Specialized signal, directional, and marker lighting associated with trans
portation.
Advertising signage or directional signage.
Lighting integral to equipment or instrumentation and installed by its
manufacturer.
Lighting for theatrical purposes, including performance, stage, film pro
duction, and video production.
Lighting for athletic playing areas.
Temporary lighting.
Lighting for industrial production, material handling, transportation sites,
and associated storage areas.
Theme elements in theme/amusement parks.
Lighting used to highlight features of public monuments and registered
historic landmark structures or buildings.

Details Exterior lighting that is exempt from the total exterior lighting power allow
ance must be equipped with a control device, whether manual or automatic
(highly encouraged), that is independent of all other exterior lighting circuits.

Code Reference ASHRAE 90.1 2007—Section 9.4.5

C O M c h e c k E X T E R I O R L I G H T I N G C O M P L I A N C E C E R T I F I C A T E
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Controls, Switching & Wiring E x t e r i o r L i g h t i n g & P o w e r R e q u i r e m e n t s

Daylight Controls

Inspection Requirements Verify all exterior lighting fixtures are controlled by a photosensor or time
clock capable of automatically turning off the fixture when sufficient daylight
is available or lighting is not required.

Exception (if independently controlled):
Covered vehicle entrance / exit areas requiring lighting for safety, security
and eye adaptation

Details Lighting designated for dusk to dawn operation shall be controlled by an
astronomical time switch or photosensor. All time switches shall be capable
of retaining programming and the time setting during loss of power for a
period of at least ten hours.

Code Reference ASHRAE 90.1 2007—Section 9.4.1.3

C O M c h e c k E X T E R I O R L I G H T I N G C O M P L I A N C E C E R T I F I C A T E
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Exterior Lighting Efficacy E x t e r i o r L i g h t i n g & P o w e r R e q u i r e m e n t s

Exterior Luminaires

Inspection Requirements Verify all exterior building grounds luminaires operating at greater than
100W have minimum efficacy of 60 lumen / watt.
Exceptions (if independently controlled):
• Lighting claimed as exempt
• Lighting required by a health or life safety regulation
• Emergency lighting that is automatically off during normal business
operation

• Lighting controlled by motion sensor

Details Metal halide or HID (high intensity discharge) luminaires will typically meet
this efficacy. Confirm on Exterior Lighting Schedule in construction docu
ments.

Code Reference ASHRAE 90.1 2007—Section 9.4.4

C O M c h e c k E X T E R I O R L I G H T I N G C O M P L I A N C E C E R T I F I C A T E

Motion sensor on pole mounted
150 W halogen floodlight.
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Simplified Approach Me c h a n i c a l

Scope

The simplified approach is an optional path for compliance when the following conditions are met:

a. building is two stories or fewer in height
b. gross floor area is less than 25,000 ft2
c. each HVAC system in the building complies with the 15 requirements

A S H R A E 9 0 . 1 2 0 0 7 M E C H A N I C A L S I M P L I F I E D A P P R O A C H

Small Commercial Office Building — an excellent candidate for the simplified
compliance approach
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Simplified Approach Me c h a n i c a l

1. Single Zone

Inspection Requirements The system serves a single HVAC zone.

Details An HVAC zone is a space or group of spaces within a building with heating
and cooling requirements that are sufficiently similar so that desired condi
tions (e.g., temperature) can be maintained throughout using a single sensor
(e.g., thermostat or temperature sensor). Each system should have only one
thermostat. Multizone mechanical systems would not meet this requirement
(and would thus not be able to show compliance via the Simplified approach)
but separate mechanical systems serving each zone would.

Code Reference ASHRAE 90.1 2007—Section 6.3.2

A S H R A E 9 0 . 1 2 0 0 7 M E C H A N I C A L S I M P L I F I E D A P P R O A C H

Improperly zoned spaces Properly zoned spaces
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Simplified Approach Me c h a n i c a l

2. Cooling Equipment

Inspection Requirements Cooling (if any) shall be provided by a unitary packaged or split system air
conditioner that is either air cooled or evaporatively cooled with efficiency
meeting the requirements shown in ASHRAE 90.1 2007 Table 6.8.1A (air con
ditioners), Table 6.8.1B (heat pumps), or Table 6.8.1D (packaged terminal
and room air conditioners and heat pumps) for the applicable category.

Details Verify that construction documents indicate air cooled or evaporatively
cooled equipment meeting minimum efficiencies. Please note that evapora
tively cooled equipment is rarely found in the Southeast. For example, a 5
ton or smaller heat pump or air conditioner must be a 13.0 SEER or higher.

Verify that field installation matches construction documents.

Code Reference ASHRAE 90.1 2007—Section 6.3.2

A S H R A E 9 0 . 1 2 0 0 7 M E C H A N I C A L S I M P L I F I E D A P P R O A C H

58



Simplified Approach Me c h a n i c a l

3. Economizers

Inspection Requirements The system shall have an air economizer where indicated in Table 6.5.1, with
controls as indicated in Tables 6.5.1.1.3A and 6.5.1.1.3B and with either
barometric or powered relief sized to prevent over pressurization of the
building. Where the cooling efficiency meets or exceeds the efficiency re
quirement in Table 6.3.2, no economizer is required. Outdoor air dampers
for economizer use shall be provided with blade and jamb seals.

Details Not required in CZ 2A, 3A or 4A.

Code Reference ASHRAE 90.1 2007—Section 6.3.2

A S H R A E 9 0 . 1 2 0 0 7 M E C H A N I C A L S I M P L I F I E D A P P R O A C H

Rooftop Package Unit with Economizer
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Simplified Approach Me c h a n i c a l

4. Heating Equipment

Inspection Requirements Heating (if any) shall be provided by a unitary packaged or split system heat
pump that meets the applicable efficiency requirements shown in ASHRAE
90.1 2007 Table 6.8.1B (heat pumps) or Table 6.8.1D (packaged terminal and
room air conditioners and heat pumps), a fuel fired furnace that meets
the applicable efficiency requirements shown in Table 6.8.1E (furnaces, duct
furnaces, and unit heaters), an electric resistance heater, or a baseboard sys
tem connected to a boiler that meets the applicable efficiency requirements
shown in Table 6.8.1F (boilers).

Details Verify that construction documents indicate heating equipment meeting
minimum efficiencies. For example, a 5 ton heat pump must have a mini
mum HSPF of 7.7.

Verify that field installation matches construction documents.

Code Reference ASHRAE 90.1 2007—Section 6.3.2

A S H R A E 9 0 . 1 2 0 0 7 M E C H A N I C A L S I M P L I F I E D A P P R O A C H
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Simplified Approach Me c h a n i c a l

5. Outdoor Air

Inspection Requirements The outdoor air quantity supplied by the system shall be less than or equal
to 3000 cfm and less than 70% of the supply air quantity at minimum out
door air design conditions unless an energy recovery ventilation system
is provided in accordance with the requirements in ASHRAE 90.1 2007 Sec
tion 6.5.6.

Details This is not normally found in simple buildings. Typical outside air percentage
in an office environment is 8 15% of supply air. So, 70% outside air would
only apply to building types with high outside air needs (e.g. laboratories).

Code Reference ASHRAE 90.1 2007—Section 6.3.2

A S H R A E 9 0 . 1 2 0 0 7 M E C H A N I C A L S I M P L I F I E D A P P R O A C H

The outdoor air quantity supplied by the system shall be less than or equal to 3000 cfm and less than
70% of the supply air quantity at minimum outdoor air design conditions unless an energy recovery
ventilation system is provided in accordance with the requirements in ASHRAE 90.1 2007 Section 6.5.6.
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Simplified Approach Me c h a n i c a l

6. Thermostats

Inspection Requirements The system shall be controlled by a manual changeover or dual setpoint
thermostat.

Details A typical programmable thermostat will meet these requirements.

Code Reference ASHRAE 90.1 2007—Section 6.3.2

A S H R A E 9 0 . 1 2 0 0 7 M E C H A N I C A L S I M P L I F I E D A P P R O A C H
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Simplified Approach Me c h a n i c a l

7. Supplemental Heat

Inspection Requirements If a heat pump equipped with auxiliary internal electric resistance heaters is
installed, controls shall be provided that prevent supplemental heater opera
tion when the heating load can be met by the heat pump alone during
both steady state operation and setback recovery. Supplemental heater op
eration is permitted during outdoor coil defrost cycles.
Two means of meeting this requirement are:
(1) a digital or electronic thermostat designed for heat pump use that ener

gizes auxiliary heat only when the heat pump has insufficient capacity to
maintain setpoint or to warm up the space at a sufficient rate

OR
(2) a multistage space thermostat and an outdoor air thermostat wired to

energize auxiliary heat only on the last stage of the space thermostat
and when outside air temperature is less than 40°F.

Heat pumps whose minimum efficiency is regulated by NAECA and whose
HSPF rating both meets the requirements shown in ASHRAE 90.1 2007 Table
6.8.1B and includes all usage of internal electric resistance heating are ex
empted from the control requirements of this part (Section 6.3.2[g]).

Details This requirement is only applicable if heat pumps are installed. If so, projects
must use either a heat pump programmable thermostat or multi stage ther
mostat with an outside air temperature sensor.

Code Reference ASHRAE 90.1 2007—Section 6.3.2

A S H R A E 9 0 . 1 2 0 0 7 M E C H A N I C A L S I M P L I F I E D A P P R O A C H

Sample Wiring Schematic for Electric
Heat Lockout on Heat Pumps
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Simplified Approach Me c h a n i c a l

8. Reheat

Inspection Requirements The system controls shall not permit reheat or any other form of simultane
ous heating and cooling for humidity control.

Details A system may not cool then reheat air to control humidity. An example of
this is commonly seen in schools where a 100% outside air rooftop unit
cools then reheats air.

In general, reheat is banned (with a few exceptions such as site solar energy)
as more efficient means of dehumidification are available. If reheat is de
sired for humidity control, the Prescriptive Path must be used to demon
strate compliance.

Code Reference ASHRAE 90.1 2007—Section 6.3.2

A S H R A E 9 0 . 1 2 0 0 7 M E C H A N I C A L S I M P L I F I E D A P P R O A C H

Reheat is prohibited by the Simplified approach and has limited applications in the
Prescriptive approach.
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Simplified Approach Me c h a n i c a l

9. Timeclock Control

Inspection Requirements Systems serving spaces other than hotel/motel guest rooms, and other than
those requiring continuous operation, which have both a cooling or heating
capacity greater than 15,000 Btu/h and a supply fan motor power greater
than 3/4 hp, shall be provided with a time clock that:
(1) can start and stop the system under different schedules for seven differ

ent day types per week,
(2) is capable of retaining programming and time setting during a loss of

power for a period of at least ten hours,
(3) includes an accessible manual override that allows temporary operation

of the system for up to two hours,
(4) is capable of temperature setback down to 55°F during off hours, and
(5) is capable of temperature setup to 90°F during off hours.

Details A 7 day programmable thermostat will meet this requirement. A small motel
unit ( 15,000 Btu/h) would be exempt.

Code Reference ASHRAE 90.1 2007—Section 6.3.2

A S H R A E 9 0 . 1 2 0 0 7 M E C H A N I C A L S I M P L I F I E D A P P R O A C H
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Simplified Approach Me c h a n i c a l

10. Pipe Insulation

Inspection Requirements Except for piping within manufacturers’ units, HVAC piping shall be insulated
in accordance with Table 6.8.3. Insulation exposed to weather shall be suit
able for outdoor service, e.g., protected by aluminum, sheet metal, painted
canvas, or plastic cover. Cellular foam insulation shall be protected as above
or painted with a coating that is water retardant and provides shielding from
solar radiation.

Details Refrigerant piping requires insulation and must be protected from the ele
ments. A common example is white water and UV retardant paint over insu
lation.

Code Reference ASHRAE 90.1 2007—Section 6.3.2

A S H R A E 9 0 . 1 2 0 0 7 M E C H A N I C A L S I M P L I F I E D A P P R O A C H
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Simplified Approach Me c h a n i c a l

11. Duct Insulation

Inspection Requirements Ductwork and plenums shall be insulated in accordance with ASHRAE 90.1
2007 Tables 6.8.2A and 6.8.2B and shall be sealed in accordance with Table
6.4.4.2A.

Details Ductwork insulation is dependent upon type (heating only, cooling only, or
combined) and location (exterior, ventilated attic, unconditioned space,
etc.). R 6 will satisfy all conditions in CZs 2, 3 & 4.

Code Reference ASHRAE 90.1 2007—Section 6.3.2
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Simplified Approach Me c h a n i c a l

12. Air Balancing Report

Inspection Requirements Construction documents shall require a ducted system to be air balanced in
accordance with industry accepted procedures.

Details Verify that construction documents require an air balance report to be pro
vided to the building owner or their representative for all HVAC systems.
Request report at mechanical final inspection.

Code Reference ASHRAE 90.1 2007—Section 6.3.2

A S H R A E 9 0 . 1 2 0 0 7 M E C H A N I C A L S I M P L I F I E D A P P R O A C H

Sample Test & Balance Report

68



Simplified Approach Me c h a n i c a l

13. Interlocked Thermostats

Inspection Requirements Where separate heating and cooling equipment serves the same tempera
ture zone, thermostats shall be interlocked to prevent simultaneous heating
and cooling.

Details Verify that thermostat systems in the same zone have the ability to be inter
locked. An example where this would be applicable is a conference / training
room served by two mechanical systems.

Code Reference ASHRAE 90.1 2007—Section 6.3.2
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Interlocked thermostats
prevent simultaneous heating
and cooling by separate systems
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14. Automatic Dampers

Inspection Requirements Exhausts with a design capacity > 300 cfm on systems that do not operate
continuously shall be equipped with gravity or motorized dampers that will
automatically shut when the systems are not in use.

Details Verify that large exhaust systems (typically not small bathroom exhausts)
have a gravity or motorized damper. Best practice is for all exhausts to in
clude a damper, unless they operate continuously.

Code Reference ASHRAE 90.1 2007—Section 6.3.2

A S H R A E 9 0 . 1 2 0 0 7 M E C H A N I C A L S I M P L I F I E D A P P R O A C H
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15. Optimum Start Controls

Inspection Requirements Systems with a design supply air capacity > 10K cfm shall have optimum start
controls.

Details A 10,000 cfm system will typically be 25 cooling tons or larger. These sys
tems require a smart thermostat or control system to provide optimum start
control.

Sometimes referred to as adaptive learning, these controls are designed to
automatically adjust the start time of an HVAC system each day with the in
tention of bringing the space to the desired occupied temperature levels im
mediately before scheduled occupancy.

Code Reference ASHRAE 90.1 2007—Section 6.3.2
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Desired Indoor Setpoint When Occupied

Weekend Building Setback

Weekend
Optimum Start
Recovery, 3 hrs

Normal Weekday
Recovery, 1 hr

Weekday Building Setback

Cooling Season Optimum Start Recovery

Monday morning

Tuesday morning
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TIME OF DAY
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Service Water Heating Me c h a n i c a l

Inspection Requirements Confirm that:
Minimum efficiency matches COMcheck Mechanical Compliance Certifi
cate
Hot water system is sized per manufacturer’s sizing guide
First 8ft of outlet piping is insulated to 1/2 in. if nominal diameter of pipe
is < 1.5 in.; to 1 in. if larger pipe
Hot water storage temperature is adjustable down to 120 deg F or lower
(lavatory faucet outlet temperature in public restrooms is limited to 110
deg F)
Heat traps are provided on inlet and outlet of storage tanks.

Details No efficiency requirements for water heaters with storage capacity less than
20 gallons.

Code Reference ASHRAE 90.1 2007—Section 7.4

C OM c h e c k M E C H A N I C A L C O M P L I A N C E C E R T I F I C AT E
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