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ICC HISTORY

Building codes appeared in the US in 1625

Early codes were concerned with fire safety
and roof coverings

Boston prohibited chimneys made from wood
in 1630

American Society of Heating, HEATING
Refrigeration, & Air Conditioning VENTILATING
Engineers (ASHRAE) founded in GUIDE
1894 wr
Published Standard 90 in 1975

HELF MakE 1T A SuccEss

Model Code for Energy Conservation in 1981
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LOCAL ORDINANCES

Texas adopts International Energy Conservation Code 2015
as STATE LAW in 2016.

Local jurisdictions are responsible for energy code
implementation and enforcement of the law.

Houston adopts it in 2016.

‘Building Code Enforcement enforces the City of Houston
Construction Codes for both residential and commercial
construction.

IJIHOUSTON
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WHY ARE WE HERE?

* Beginning January 1, 2021, plans submitted
with incomplete COMcheck reports will be
rejected at pre-screen by our Permit Techs as
they review for the completeness of the plan
submittals before sending to Plan Review.

* Pre-screen is looking for quantity, not quality. [f
you have enough quantity, then plan reviewers
will judge the quality of the reports.




DISCLOSURE

*This class is to inform you about COMcheck reports and how
Houston Plan Review will review them.

*This is not about how to completely navigate COMcheck.

‘Informing about COMcheck will inform you about the
Commercial Energy Code. Somewhat.

*This is not about teaching you the entire Energy Code, but you
might learn something you don’t already know.

IJIHOUSTON
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WHY ARE WE HERE?

Building Code Enforcement enforces the City of Houston
Construction Codes, and training is necessary for that.

“For a comprehensive plan review, all code requirements
should be incorporated in the design and construction
documents.

All of the project information, including specifications, scope,
calculations, and detailed drawings, should be submitted...
so that code compliance can be verified.” from the IECC Commentary

IJIHOUSTON
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A STATEMENT ON THE CONSTRUCTION
DOCUMENTS, SUCH AS:

“ALL INSULATION LEVELS SHALL COMPLY WITH
THE 2015 EDITION OF THE IECC”

IS NOT AN ACCEPTABLE

SUBSTITUTE
FOR SHOWING THE REQUIRED INFORMATION.

from the Commentary

IHOUSTON 7
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A CERTIFICATION ON THE COMCHECK
DOCUMENTS WITH A DESIGNER’S SEAL

IS NOT AN ACCEPTABLE

SUBSTITUTE
FOR COMPLETING THE INSPECTION CHECKLIST.

IHOUSTON 8
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STRUCTURE OF THE IECC P
COMMERCIAL PROVISIONS

Ch. 1 [CE] — Scope & Administration
Ch. 2 [CE] — Definitions

Ch. 3 [CE] — General Requirements &
Climate Zones

Ch. 4 [CE] — Commercial Energy
Efficiency

Ch. 5 [CE] — Existing Buildings
Ch. 6 [CE] — Referenced Standards

2 01 5 INTERNATIONAL
Energy Conserva tion
__ ‘ Code”

: A Member_ofithe International

W |NTERNATIONAL
22241 CODE COUNCIL

IMIHOUSTON
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CHAPTER 1 GENERAL

C103.2 Information on
construction documents

THIS IS NOT THE LEAST BIT
UNCLEAR.

12 items are required by law to
be clearly delineated.

Delineation includes stating
why they do not apply due to
an exception or exemption
from the code provisions.

IJJHOUSTON
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C103.2 Information on construction documents. Construc-
tion documents shall be drawn to scale upon suitable mate-
rial. Electronic media documents are permitted to be
submuitted where approved by the code official. Construction
documents shall be of sufficient clarity to indicate the loca-
tion, nature and extent of the work proposed, and show n suf-
ficient detail pertinent data and features of the building,
systems and equipment as herein governed. Details shall
include, but are not limited to, the following as applicable:

1.
2.

h

e S

10.

I1.
12.

Insulation materials and their R-values.

Fenestration U-factors and solar heat gain coefficients
(SHGCs).

. JArea-weighted U-factor and solar heat gain coeffi-

cient (SHGC) calculations.

. |Mechanical system design criteria.

Mechanical and service water heating system and
equipment types, sizes and efficiencies.

Economizer description.

Equipment and system controls.

Fan motor horsepower (hp) and controls.

Duct sealing, duct and pipe insulation and location.

Lighting fixture schedule with wattage and control
narrative.

Location of daylight zones on floor plans.

Air sealing details.



THESE 12 REQUIREMENTS
ARE INDICATED IN COMCHECK

REPEAT

Delineation includes stating why the requirements do not
apply to your project due to an exception or exemption from

the code provisions.

|HOUSTON 11
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CHAPTER 1 GENERAL

C103.2.1 Building thermal envelope depiction. The

building’s thermal envelope shall be represented on the
construction drawings.

THIS IS NOT THE LEAST BIT - H .
UNCLEAR. 7 PR ) e—
The envelope depictionis -} - S P [ H
REQUIRED. g M O 1/
The plans are to be rejected s e | == |l GARAGE

until they show compliance. . I — —
Yes, above is a residential drawing, this
4 HOUSTON provision is in both codes.

||||||||||||




OH WAIT!

“You people have never rejected me for that before!
Why are you suddenly doing it now?
This is not fair!”

Let’s think of it as a Grace Period you've had since 2016,
and (sigh) it is coming to an end.

IJIHOUSTON
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FROM THE TOP TO PLAN REVIEW:
ENFORCING THE LAW

You do not need permission or direction from your
supervisor to enforce the building codes.

That's what you were hired to do.

IJIHOUSTON
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COMMERCIAL ENERGY CODE MOVING FORWARD

Buildings are
built to perform
as they should

Understand Understand Enforce the

the code COMCheck code

IJIHOUSTON

I"li PUBLIC WORKS
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CHAPTER 3 GENERAL REQUIREMENTS

L

4

N
Marine (C)

Figure C301.1 5
Climate Zones G

7 @ 23

T
b

Boroughs in Zone 8:

Bethel
Dellingham

Nome
North Slope

All of Alaska in Zone 7
except for the following

Northwest Arctic
Southeast Fairbanks
Fairbanks N. Star Wade Hampton
Yukon-Koyukuk

IJJHOUSTON
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Zone 1 includes
Hawaii, Guam,
Puerto Rico,

and the Virgin Islands

A4

Warm-Humid

Below White Line



CHAPTER 3 GENERAL REQUIREMENTS
Table C301.1 Climate Zones

4A Williamson
4A Wilson

3A Collin*

3B Collingsworth

TEXAS

2A Anderso
3B Andrews
2A Angelina®
2A Aransas®
3A Archer
4B Ammstrong
2A Atascosa*
2A Austin®*
4B Bailey
I 2B Bandera

2A Bastrop*®
3B Bavlor
2A Bee*
2A Bell*
7A Revar¥

NZIHOUSTON
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24 Colorado®
24 Comal*

3A Comanche®

3B Concho
3A Cooke
2A Coryell*
3B Cottle

3B Crane

3B Crockett
3B Crosby
3B Culberson
4B Dallam
3A Dallas*
3B Dawson
4B Deaf Smth
3A Delta

2A Gonzales*
4B Gray

3A Grayson
3A Gregg®
2A Grimes*
2A Guadalupe®
4B Hale

3B Hall

3A Hamulton*
4B Hansford
3B Hardeman
2A Hardmn*
2A Hamms*
3A Hammson®

4B Hartley
3B Haskell

2A Hays*
3B Hemphull

3B King

2B Kinney

2A Kleberg*
3B Knox

3A Lamar*
4B Lamb

3A Lampasas®
2B La Salle
2A Lavaca*
2A Lee*

2A Leon®

2A Liberty*
2A Limestone®
4B Lipscomb
2A Live Qak®*
3A Llano™®

3B Loving

3B Lubbock

2A Orange*
3A Palo Pinto®
3A Panola®
3A Parker*

4B Parmer

3B Pecos

2A Polk*

4B Potter

3B Presidio
3A Rams*

4B Randall

3B Reagan

2B Real

3A Red Raver®
3B Reeves

2A Refugio®
4B Roberts

2A Robertson®



THIS IS VERY IMPORTANT

 MANY energy code provisions are specific to the climate
Zone.

« MANY energy code provisions have exceptions and
exemptions based on the climate zone.

IHOUSTON 18
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CHAPTER 4 COMMERCIAL ENERGY EFFICIENCY
General (C401.2):

Compliance Paths Energy Standard &/
(ASHRAE 90.1-2013) COMcheck’

Mandatory Prescriptive f"{n_]/
Requirements (IECC C402-C406) COMcheck”
Total Building Approved
Performance Energy
Modeling

(IECC C407)

Software

II 1
I"li PUBLIC WORKS
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COMPLIANCE PATHS SECTION C401

IJIHOUSTON

I7lj PUBLIC WORKS

GENERAL

C401.1 Scope. The provisions in this chapter are applicable
to commercial buildings and their building sites.

C401.2 Application. Commercial buildings shall comply
with one of the following:

1. The requirements of ANSI/ASHRAE/TESNA 90.1.

2. The 1&(11111&111&1115 of Sections C402 through C405. In
addits ommercial buildings shall comply with Sec-
tion| C406 }Iﬂd tenant spaces shall comply with Section
C406.1.1.

. The requirements of Sections C402.5. C403.2. C404.
C405.2. C405.3, C405.4, C405.6 and C407. The build-
ing energy cost shall be equal to or less than 85 percent
of the standard reference design building.

L



COMPLIANCE PATHS

PICK ONLY ONE APPROACH

Energy Standard

for Buildings

Except Low-Rise
Residential Buildings

COMcheck”

I-P Edition
INTERNATIONAL
Energy Conservation
oo Appent 7 o et e by o AL St Gomen, e ABAE Sowrt o Grmmn, S 8 Bound o
Code Do, 52060 AR s St Ve
PP P PSP p——
o e et § Svivied epren e mpAv sulhates ety #-dembend st
i, ames e 0 Fogui ke Sl 10y S 0 Smaied o Ghngs albeandom v, 06
Gatous b dmats Guarets 000 Sl = & ittty Ayt e
o St o it i o 1 AN St sy o e 0 AV o 0 v ven 9 e
08 o Yty per—s o
e 04006000 otuai & 0 e | HSERI-P0 o et V06 Coni o g g, g

IJIHOUSTON
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N
INTERNATIONAL asHRAE) Y 1luminating (ansi)
B oot Councic Huminating "

i

COMcheck”
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COMPLIANCE PATHS

Provisions within the pathways are NOT
interchangeable.

Applicant must make a choice and take it all the way
through.

All three pathways have Mandatory Requirements,
which are not ‘tradeable’.

IJIHOUSTON
Il PUBLIC WORKS



ASHRAE PATHWAYS Section 5

Section 5 - Buiiding EnueloEe |
5.1 - General - |

5.2 - Definition of CumEIiance Paths
N 54 - Mandatcrr_}: Provisions
e

‘ 5.5 - Prescriptive Pathl I 5.6 - Building Envelope

——
Section 11 - Energy

Trade-Off Option Cost Budget Method
v
| 5.7 - Submittals |
l S 5.8 - Products

IJHOUSTON.
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RQ | N/A EXTENDED LEAD TIME ITEMS REQUIRED PRIOR TO PLAN APPROVAL

BUILDING CODE ENFORCEMENT
COMMERCIAL PREREQUISITE CHECKLIST

c 0 M M E Rc I A L c H E c K L I s I INSTRUCTIONS: Complete this checklist and attach this form to the plan set or include a completed copy in the

Electronic Plan Review (EPR) folder. All submitted commercial plans must include this completed form along with

all applicable documents identified below before they are considered complete and meeting the prerequisite
requirements for plan review. Plan submittals resulting in incomplete plans do not qualify to utilize the customer paid
overtime service (See Form CE-1251). The following items are required in the plans where applicable to the scope

of work proposed. Mark each appropriate box and identify the applicable sheet number or location where the item(s)
may be found or specify Not Applicable. Note: Omitted items applicable to the scope of work will extend the permit
process. It is the responsibility of all permit applicants to notify plan intake personnel of medifications to any
previously approved plan sheets during each subsequent plan submittal for re-review of the medifications.

SHEET NO.J
LOCATION

iric Preservation) (Plan Attachment)

sre frees are present in the right of way and

exempt, indicate on the plans why exempt. (Plan Attachment)

additions. Also required for change in use or occupancy group.

1 (ROW). {Plan Aftachment)

Energy Code Software— Required for building projects. Where proposed scope of work is T construction within or connacting fo TXDot right

tates, streets or roads. (Plan Atfachment)}

plicable) (Pian Attachment)

fications to existing buildings. (Plan Attachment)

ulln Site Plan — Required for new buildings, structures, parking lots, grading permits and EERER ML S

SHEET NO.J
LOCATION

ter letters are required for new construction, change

:crease of capacity for any proposed development.

mlln Landscaping — For new parking lots, new buildings, and for additions greater than 1,000 ust be attached to the front of each plan set when
square feet. Planning's landscape analysis form shall be included when applicable.

ed, photocopies of the short form must be attached
chment)

HoustonPermittingCenter.org 1
832.394-8810

Our Permit Techs already
check for COMcheck at

rs (EAB) as required by Texas Accessibility
1 550,000 require Texas EAB # (Plan Attachment)

revised: January 1, 2020  arachmens)

s prepared, signed, and sealed by Texas registered
Wional engineer (3 copies if submitting paper). (Plan

Form CE-1105 quired if in the 100-year or 500-year floodplain and

:Ml‘achment,l

Mitigation Plan — Required if in the 100-year or S00-year floodplain. Construction drawings
shall be prepared, signed, and sealed by Texas professional engineer
(3 copies if submitting by paper). Note: Additional flood requirements may apply. Contact
Floodplain Management Office at (832) 394-8854, fmo(@houstontx. gov or review Chapter
19 for more information. (Plan Aftachment)

Plan Sets — Minimum 2 bound sets that match, with appropriate forms and workshesets

pplicable to the project. Plans may *NOT” be marked *Preliminary or Not for Consfruction™.

Submittal
Package

Building Permit Application — A P P iz required for each new structure,
lease remodel or build-out proposed, and declaration (when appropriate).

Submittal
Package

Prescreen

Plan Review Fee Valuation {Cost of Imp its) — Permit fees are based on the total
cost for all work proposed including labor and design costs and must be provided for the
scope of work associated with each separate permit. The cost shown on each permit
application shall reflect the cost associated with the scope of work for each separate project
number at each address or lease space.

Building
Permit
Application

Energy Code Software— Required for building projects. Where proposed scope of work is
exempt, indicate on the plans why exempt. (Plan Aftachment)

Site Plan — Required for new buildings, structures, parking lots, grading permits and
additions. Also required for change in use or cccupancy group.

Landscaping — For new parking lots, new buildings, and for additions greater than 1,000
square feet. Planning's landscape analysis form shall be included when applicable.

1 ittil a
._—'I H O U STO N ;I;;;h;:;:r;r&nthngCenler ong
I7lj PUBLIC WORKS

revised: January 1, 2020
Form CE-1105



COMMERCIAL CHECKLIST

FOR PERMIT APPLICATION

number at each address or lease space.

1JIHOUSTON BUILDING CODE ENFORCEMENT

I°li PUBLIC WORKS  COMMERCIAL PREREQUISITE CHECKLIST

INSTRUCTIONS: Complete this checklist and attach this form to the plan set or include a completed copy in the
Electronic Plan Review (EPR) folder. All submitted commercial plans must include this completed form along with
all applicable documents identified below before they are considered complete and meeting the prerequisite
requirements for plan review. Plan submittals resulting in incomplete plans do not qualify to utilize the customer paid
overtime service (See Form CE-1251). The following items are required in the plans where applicable to the scope
of work proposed. Mark each appropriate box and identify the applicable sheet number or location where the item(s)
may be found or specify Not Applicable. Note: Omitted items applicable to the scope of work will extend the permit
process. It is the responsibility of all permit applicants to notify plan intake personnel of medifications to any
previously approved plan sheets during each subsequent plan submittal for re-review of the medifications.

RQ |NIA EXTENDED LEAD TIME ITEMS REQUIRED PRIOR TO PLAN APPROVAL SHEETNOI
. . . Z

Energy Code Software— Required for building projects. Where proposed scope of work is

exempt,|indicate on the plans why exempt. ||Plan Attachment)

L] (]

Site Plan - Required for new Wuildings, structures, parking lots, grading permits and

additions. Also required for chapge jajuse or occupancy group.

(L

Landscaping — For new parjdng Jots, new buildings, and for additions greater than 1,000

square feet. Planning's langScage analysis form shall be included when applicable.

HoustonPermittingCenter.org
832.394-86810

'12IHOUSTON
I7lj PUBLIC WORKS

revised: Ja

GUSL 01 S8 WO PIOPUSTU INCINUNNYG MUUT 8 UsHyn GUSES 20U [1ust 0S8 QIOVISS 100 uis Bunging
x scope of work associated with each separate permit. The cost shown on each permit Pe_rmi_l
application shall reflect the cost associated with the scope of work for each separate project | Application
number at each address or lease space.

Energy Code Software— Required for building projects. Where proposed scope of work is
exempt, indicate on the plans why exempt. (Plan Aftachment)

Site Plan — Required for new buildings, structures, parking lots, grading permits and
additions. Also required for change in use or cccupancy group.

Landscaping — For new parking lots, new buildings, and for additions greater than 1,000
square feet. Planning's landscape analysis form shall be included when applicable.

HoustonPermittingCenter.org 1 revised: January 1, 2020
B832.304-8810 Form CE-1105
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Project Info

Project Name:
Description:
Project Image:
Map Config Name:
County:

Applicant Name:

Applicant Email:
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PLACE THE \
COMcheck IN THE
ENERGY FORMS-
CODES FOLDER IN
ProjectDox.

THIS IS WHERE IT
WILL BE REVIEWED
IN PRE-SCREEN.

Some drawings
contain the
COMcheck. This is
permissible, but
MAKE SURE the
COMcheck is in the
folder. /




BUILDING ENVELOPE
REQUIREMENTS

IECC Commercial Provisions Chapter 4 Section 402



BUILDING ENVELOPE

/
1.Walls

2.Roofs

o

3.Windows
4. eakage

~

/

IZITHOUSTON
I7lj PUBLIC WORKS

SECTION C402
BUILDING ENVELOPE REQUIREMENTS

C402.1 General (Prescriptive). Building thermal envelope
assemblies for buildings that are intended to comply with the
code on a prescriptive basis. mn accordance with the compli-
ance path described in Item 2 of Section C401.2, shall comply

[

4,

with the following:
H =

1.

The opaque portions of the building thermal envelope
shall comply with the specific insulation requirements of
Section C402.2 and the thermal requirements of either the
R-value-based method of Section C402.1.3: the U-, C-
and F-factor-based method of Section C402.1.4; or the

component performance alternative of Section 402.1.5.

|Roof solar reflectance and thermal emittance shall

comply with Section C402.3.

|Fenestration m buwlding envelope assemblies shall

comply with Section C402.4.

Air leakage of building envelope assemblies shall com-
ply with Section C402.5.

Alternatively, where buildings have a vertical fenestration
area or skylight area exceeding that allowed in Section
C402.4. the building and building thermal envelope shall com-
ply with Section C401.2, Item 1 or Section C401.2, Item 3.



GENERAL

THERMAL ENVELOPE VALUES PER CLIMATE ZONE

QUE THERMAL ENVELOPE INSULATIO NIMUM REQUIREME N 'E R-VALU THOD*
CUATE ZONE 7 2 \ 3 4 EXCEPT MARINE | 6 AND MARINE 4 7 8
Aii other Aii other | Group R|| Aiiomer | Group R_|A or | Ail other | Group R him““fiﬁféupﬁ Aii other | Group R | Aii other | Group R
m‘:r';gr"d‘:g’-" R-Mci R2%i | rR2si || [R256 | R256 {.306 | R30d | R30¢ | R30d | R356 | R3S | R3sa | Rasa
Metal buildings™® R-19+ RA9+ | RA9+ || RA9+ | R19 4 R-19+ | R-19+ | R25+ | R25+ | R-30+ | R-30+ | R-30+ | R-30+
. £ R-11LS RINLS | RATLS)| R11 LS | RA11 LS R-1ILS | R-11LS | R-11LS | R-11LS [ R-11LS | R-11LS | R-11LS | R-11LS
Attic and ather R-38 R-38 R-38 R-38 R-38 R-38 R-49 R-49 R-49 R-49 R-49 R-49 R-49
Walls, above grade
Mass R-5 7t R-S7¢i | R-76¢i || R-76c | R-95% - 11 4ci | R-13.3ci | R-13.3i | R-152ci | R-152¢i | R-152¢i | R-25¢i | R-25ai
Metal buildin R-13¢ Ri3 + R-i3+ R-i53+ K-i5 + R-i3 + R-i3+ R-i3+ R-i3+ K-i3+ R-i3+ R-i3+ R-i3+
. g R6. i R-65¢ | R-axi]| R-656 | R-13a R-13d | R13a | R13a | Reida | Re13a | R-1956 | R-136 | R-19 56
Metal framed Reld 4 Pr B A | I B RB+ | Ri3+ | R1I+ | Rel34 | M3+ | Reld34 | Rel3+ | Reldt:
K=0¢ “Cl | \S L | L [ ASE LS | K=rfr oG K=fr oG K=fr oG K=~fr oG [\ Sl | =1 2.94 |\ Sl | Kifr oG
T arae | paasll pass | Bina eise | BB+ TR TR TR+ [R5 [ RIB+ [ RIS
Wood framed and ot . . . gt R-7 5a R-7 5a R-7 5¢i R-7 5a 751 | R<156a | R<156a
ahes RSaw RedScior| R3.Solon] R3.9cter | R-3.Scker R38c | oopao lormaos | orrae | orrae | orrae | orrae | arrae
R-20 R-20 R-20 R-20 R-20 @ R20 |, R38ci | R-38ci |+R-38ci | +R-38ci | +R-38¢i| + R-10ci | + R-10ci
Walls, below grade
Below-grade wall' | NR NR NR NR | NRESmmsmmmmmmm=mR75c | R756 | R75a [ RI5a | R10a | R106 | R106 | Ra1256
Mass® NR R-63c | R-83a || R-10a | R-100 R-10ci | R-12.5i1 | R-12. 51 | R-125ci | Re15a | R-167a | R-15a | R-167¢i
Joist/framing NR R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30f R-30° | R-30" | R-30" [ R-30°
Slab-on-grade floors
=R -10for | R-10for | R-10for | R-15for | R-15for | R-15for | R-15 for | R-20 for
Unheated slabs NR NR NR NR NR 24" below | 24” below | 24” below [ 24” below | 24" below | 24” below [ 24" below | 24” below
Heated slabs! R-7.5 for R-75 for | R-75 R-10 for | R-10 for R-15for | R-15for | R-15 for | R-20 for | R-20 for | R-20 for | R-20 for | R-20 for
s 12" below 12" below | 127 below]] 24" below | 24" bel 26" below [ 36” below | 36" below | 48" below | 24" below [48” below | 48” below | 48" below




BUILDING ENVELOPE

C402.1.1 Low-energy buildings. The following low-
energy buildings. or portions therecot separated from the
remainder of the building by building thermal envelope

YO!'"'_ assemblies complying with this section., shall be|exempt
building from the building thermal envelope provisions of Section
might be C402
exempt or |
have 1. Those with a peak design rate of energy usage less than
exemptions. 3.4 Btwh - f* (10.7 W/m®) or 1.0 watt per square foot

(10.7 W/m?) of floor area for space conditioning pur-

poses.

|

. Those that do not contain conditioned space.

41 HOUSTON 3. Greenhouses.

I7lj PUBLIC WORKS




BUILDING
ENVELOPE

C402.1.2 Equipment buildings. Buildings that comply

(. .
If you want to claim an

exemption, you must
state it in your

\submittal.

~N

IJIHOUSTON
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with the following shall be exem%rmn the building ther-
e

mal envelope provisions of this co
1.

[

Are separate buildings with floor area not more than
500 square feet (50 m”).

. Are intended to house electronic equipment with

installed equipment power totaling not less than 7 watts
2 '

per square foot (75 W/m~) and not mtended for human

occupancy.

. Have a heating system capacity not greater than

(17.000 Btwhr) (5 kW) and a heating thermostat set
point that is restricted to not more than 50°F (10°C).

Have an average wall and roof U-factor less than
0.200 m Climate Zones 1 through 5 and less than
0.120 1n Climate Zones 6 through 8.

Comply with the roof solar reflectance and thermal
emittance provisions for Climate Zone 1.



BUILDING
ENVELOPE

-
1.Eyes

2.Glaze

3.0ver
\_

N

/

IJIHOUSTON
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C402.1.4 Assembly U'-factor, C-factor or F-factor-based
method. Building thermal envelope opaque assemblies
mtended to comply on an assembly U-. C- or F-factor basis
chall have a U-. C- or F-factor not greater than that specified
i Table C402.1.4. Commercial buildings or portions of
commercial buildings enclosing Group R occupancies shall
use the U-. C- or F-factor from the “Group R” column of
Table C402.1.4. Commercial buildings or portions of com-
mercial buildings enclosing occupancies other than Group R
shall use the U-, C- or F-factor from the “All other” column
of Table C402.1.4. The C-factor for the below-grade exte-
rior walls of the building enwvelope. as required in accor-
dance with Table C402.1.4. shall extend to a depth of 10 feet
(3048 mm) below the outside finished ground level. or to the
level of the lowest tloor. whichever is less. Opaque swinging
doors shall comply with Table C402.1.4 and opaque roll-up
or sliding doors shall comply with Table C402.1.3.



BUILDING ENVELOPE

Worse

IZITHOUSTON
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C402.1.5 Component performance alternative. Building
envelope values and fenestration areas determined in accor-

dance with Equation 4-2 shall be permitted in lieu of compli-

ance with the U-. F- and C-factors in Tables C402.1.3 and

C402.1.4 and the maximum allowable fenestration areas in
Section C402.4.1.

A+B+C+D+E<Zero

where:
Sum of the (UA Dif) values for each distinct assembly
type of the building thermal envelope. other than slabs
on grade and below-grade walls,
UA Dif = UA Proposed - UA Table.
UA Proposed= Proposed U-value * Area.

UA Table = (U-factor from Table C402.1.3 or
Table C402.1.4) - Area.

Sum of the (FL Dif) values for each distinet slab-on-

grade perimeter condition of the building thermal

envelope.

FL Daf = FL Proposed - FL Table.

FL Proposed = Proposed F-value * Permmeter length.

FL Table = (F-factor specified in Table C402.1.4)
* Perimeter length.

Sum of the (CA Dif) values for each distinct below-

grade wall assembly type of the building thermal

envelope.

CA Dif = CA Proposed - CA Table
CA Proposed = Proposed C-value * Area.
CA Table = (Maximum allowable C-factor

specified in Table C402.1.4) - Area.

(Equation 4-2)

D = (DA -UV)- (DA 'Uyg). but not less than zero.
DA = (Proposed Vertical Glazing Area) -
(Vertical Glazing Area allowed by
Section C402.4.1).

TUA Wall = Sum of the (UA Proposed) values for
cach opaque assembly of the exterior
wall.

Uy = Area-weighted average U-value of all
above-grade wall assemblies.

TUAV = Sum of the (UA Proposed) values for

each vertical glazing assembly.
uv
Where the proposed skylight area is less than or equal to

the skylight area allowed by Section C402.4.1. the value of E
(Excess Skylight Value) shall be zero. Otherwise:

E = (EA-US)-(EA - Ug_,). but not less than zero.
EA = (Proposed Skylight Area) -
(Allowable Skylight Area as specified
in Section C402.4.1).

UAV/total vertical glazing area.

Ugoor = Area-weighted average U-value of all
roof assemblies.
UAS = Sum of the (UA Proposed) values for

cach skylight assembly.
UAS/total skylight area.

us



THIS IS WHY YOU WANT COMCHECK

And so does Building Code Enforcement




THE ICC
LIKES
COMCHECK

INTERNATIONAL
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Compliance

COMcheck — free and easy-to-use software program for verifying code compliance

code official must approve the use of specific computer software such as COMcheck

user inputs building areas, efficiencies and other specifications
for the building envelope, mechanical systems and interior and
exterior lighting systems

generates a compliance report for the approved plans and a customized field
inspection checklist

available for ASHRAE 90.1, IECC, specific state programs



COMCHECK

Let’s start looking at a
COMcheck since that’s what
we want.

This is a Compliance
Certificate. There are 4

types.

IHOUSTON

| PUBLIC WORKS

COMcheck Software Version 4.0.4.1
["/ ] Envelope Compliance Certificate
Project Information

Energy Code: 2015 |[ECC
Project Title:

Location:

Climate Zone:

Project Type:

Wertical Glazing { Wall Area:
Permit Date:

Permit No.

Construction Site: Owner/Agent: Designer/Contracior:

Building Area Floor Area

1-Dining: Cafeteria/Fast Food : Nonresidential 2053

Additional Efficiency Package

Reduced interior lighting power. Requirements are implicitly enforced within interior lighting allowance calculations

Envelope Assemblies

Assembly Gross Area Cavity  Cont. Proposed Budget U-
or R-Value R-Value U-Factor  Factorw
Perimeter

Roof 1: Insulation Entirely Above Deck: High Albedo Roof Required, 3- 2053 — 200 0.048 0.039

Year-Aged Solar Reflectance Index = 64.00 (d), [Bldg. Use 1 - Dining:

Cafeteria/Fast Food]

Floor 1: Slab-On-Grade:Unheated, [Bldg. Use 1 - Dining: Cafeteria/Fast 2053 -— -— 0.730 0.730

Food] (c)

NORTH

North Wall: Wood-Framed, 16” o.c., [Bldg. Use 1 - Dining: o 19.0 38 0.052 0.064

Cafeteria/Fast Food)

EAST

East Wall: Wood-Framed, 16” o.c., [Bidg. Use 1 - Dining: Cafeteria/Fast 1150 19.0 38 0.052 0.064

Food]

Window 4: Metal Frame with Thermal Break:Fixed, Perf. Specs.: 140 — -— 0.290 0.500

Product ID 1000, SHGC 0.23, [Bldg. Use 1 - Dining: Cafeteria/Fast

Food] (b)

Door 2: Glass (> 50% glazing):Metal Frame, Entrance Door, Perf. 48 — - 0.280 0.830

Specs.: Product ID 1000, SHGC 0.23, [Bldg. Use 1 - Dining:

Cafeteria/Fasi Food] (b)

Door 3: Insulated Metal, Swinging, [Bldg. Use 1 - Dining: Cafeteria/Fast 28 -— -— 0.600 0.610

Food]

Project Title: Taco Bell Barker Cypress Report date: 08/20/19

Data filename: M:\Projects\19017 Taco Bell Barker Cypress\File Cabinet\ComCheck\Taco Bell Barker Cypress.ctc  Page 1of

9



BUT FIRST, SOME INFO FROM US DEPT OF ENERGY

Envelope — Typical Wall Section ENERGY ronssabie tneney

Gle designer inputs \ e

intO COMChECk from the m-’;‘?;j-’;:;__‘.;”-“-,*-.h:‘,;j‘l - ldentifies assemb[y

e type and insulation

plans' R-value

That means if we see a

COMcheck item with

nothing in the plans,
@mething is wrong. /

Wall and roof sections from the plans help identify the assembly type and proposed insulation value for the assembly. For example
NJIHOUSTON proposed wall type for this building is Steel frame, 16 o.c. with R21 cavity insulation. The roof is a single membrane roof with R-3C
I"li PUBLIC WORKS continuous insulation.



BUT FIRST, SOME INFO FROM US DOE

This is what
COMcheck
looks like
when
someone is
inputting
the info
from the
plans

IJIHOUSTON
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"Envelope — COMcheck™ Exterior

Us DEPARTMENTOF ~  Energy Efficiency &

EN ERGY Renewable Energy

Wall Component Inputs

Define Assembly, Construction Details, Gross Area and insulation R-value

Fle Edt View Options C
D E ¥ |

Project  Envelope | InterluRrI{htlnn | Exterior uag.q | Mechanical /
[ Roof ][ Skylight ][ Ext. wWall ] Window ][ Door ][ asement ][ Floor ]
N !ﬂ R HIOn Cavity Continuous
Component Assembly Details Gross Area Insulation Insulation
R-Valus R-value
Bl -
Roof 1 Insulation Entirely Above... ¥| 11570 ftz 30.0
z | & F'I‘_Ont Exterior Wall Steel-Framed, 16" o.c. ;] 6075 ft2 21.0 0.0
3| Window 1 Metal Frame with Therma. .. ;[ Glazing: Ti... ;l 2185 ft2
WM&UA Frame:Double Pan. .. ;] Glazing: Ti... ;] 46 Ft
5 Entrance 3 £
6 | @ Back Exterior wal Steel-Framed, 16" o.c. - 6075  |ft2| 21.0 | 0.0
7 | Window 1 Metal Frame with Therma... «||Glazing: Ti... = 2183 ft2
8 | Storefront Window  |Metal Frame:Double Pan... | Glazing: Ti... ~ 27 ft2.
9 | | Entrance Door Glass (> 50% glazing):M... ;l Type: Entr,,, = 47 ft2




REPORTS

COMcheck Software Version 4.0.4.1<ﬁ
~ ['\/ ] Envelope Compliance Certificate

qhis is the
first of 5 ':\gatgi\ Ee
COMcheck Project Information
)

i Energy Code: adp 2015 ECC ©
reports - Project Title:
Envelope ;Tm[im‘;_ﬂ " guustﬂln. Texas

. imate Lona: a
Compl lance Project Type: New Construction

Vertical Glazing / Wall Area:
Permit Date:
Permit No.

*A Tenant Build-out may not have any envelope items.

IZITHOUSTON
I7lj PUBLIC WORKS



REPORTS

p
2nd of 5:

Jnterlor nghtlng).

\

IJIHOUSTON

I7lj PUBLIC WORKS

COMcheck Software Version 4.1.1.0
Interior Lighting Compliance Certificate

Project Information

Energy Code: 2015 |ECC
Project Title: |
Froject Type: Mew Construction
Construction Site: CwnerfAgent:

Additional Efficiency Package(s)

Designern/Contractor:

High efliciency HVAC. Systems that do not meet the performance requirement will be identified in the mechanical requirements checklist

report.
Allowed Interior Lighting Power
A B C D
Area Category Floor Area Allowed Allowed Watts
(ft2) Watts / ft2 (B XC)
1-Dining: Cafeteria/Fast Food 2053 0.g0 1848
Total Allowed Watls = 1848
Proposed Interior Lighting Power
A B Cc D E
Fixture ID : Description / Lamp / Wattage Per Lamp / Ballast Lamps/ #of Fixture (CXD)
Fixture Fixtures Waltt.
LED 1: B1: 2 X 4 FLAT PAMEL:; LED Other Fixture Unit 46\0: 1 13 45 B85
LED 2: C1: RECESSED: LED Other Fixture Unit 13 1 26 14 264
LED 3: PENDANT: LED A Lamp 11W: 1 10 11 110
LED 4: WALL STRIP: LED Other Fixture Unit 85W: 1 1 a6 a5




REPORTS

COMcheck Software Version 4.1.1.0
Exterior Lighting Compliance Certificate

é )
3rd Of 5: Project Information

Exterior Lighting,) ok s ece
-

Project Type: New Construction
Exterior Lighfing Zone 4 (High activity metropolitan commercial district)
Cﬁnslmgj'gu Site: Owneridgent: Designer’Coniractor:

Allowed Exterior Lighting Power

A B C D E
ArealSurface Category Quantity Allowed Tradable Allowed Watt
Watts / Unit Wattage (B XC)

Farking Lot Lights {Farking area) 11 fi2 013  Yes 1
Main Entry Door (Main entry) 2 fi of door 30 Yes B0
Rear Egress(Employes) (Other door (not main entry)) 1 of door 20 Yas 20
Drive-Thru Window (Drive-up windows/doors) 1 windows 400 Mo 400
Rear Wall Mounted Lts {lluminated area of facade wall or surface) 5§ fiz 02 Mo 1
Side Doar [Customer) (Other door (nat main entry}) 1 1t of door 20 Yes 20
Total Tradable Watts (a) = 101
Total Allcwed VWatls = S02
Total Allowed Supplemental Watts (b) = 1300

) (a) Wattage tradeoffs are only allowed between tradable areasisurfaces,
|——i! :I‘gl_l;'csw-l;%(g () A supplemanial aliowance aqual ta 1300 watts may be applied toward compliance of both non-fradable and tradable areasisurfaees,



REPORTS

-
4th of 5:
\Mechanical.

IJIHOUSTON
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COMcheck Software Version 4.0.2.6
Mechanical Compliance Certificate

Section 1: Project Information

Energy Code:
Project Title: £
Project Type:

Construction Site; Crwner/Agent: Designer/Contractor;

Section 2: General Information

Building Location {for weather data): Houston, Texas
Climala Lona: 2a

Section 3: Mechanical Systems List
Quantity System Type & Description

54

HVAC System 1 [Single Zoneg) :

Heating: 1 each - Central Furnace, Electric, Capacity = 7 kBtu/h
Ma minimurm afficiency ragquirement applias

Cooling: 1 each - Packagad Terminal Unit, Capacity = 12 kBtu'h, Air-Coalad Condenser, Air Econamizer
Proposed Efficiency = 11.50 EER, Reguired Efficiency = 10.05 EER

Fan Suvsfam: Mane



COMcheck Software Version 4.0.4.1

Inspection Checklist
Energy Code: 2015 IECC

REPORTS

~

Requirements: 0.0% were addressed directly in the COMcheck software
Text in the "Comments/Assumptions" column is provided by the user in the COMcheck Requirements screen. For each

f 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.
]
S5th of 5:
# Plan Review Complies? Comments/Assumptions
- - & Req.ID
C103.2 Plans andjor specifications provide all |[JComplies
n S pe c I o n e c IS [PR1]* information with which compliance Oboes Mot
can be determined for the building
\ ‘ envelope and document where CNot Obse.r\rable
exceptions to the standard are CNot Applicable
claimed.
C402.4.1 |The vertical fenestration area == 30 |[lComplies
[PR10]1*  |percent of the gross above-grade wall [poes Not
S [OMot Observable
[not Applicable
C402.4.1 The skylight area <= 3 percent of the [ JComplies
[PR11]* |gross roof area. Opoes Mot
[INot Observable
OMot Applicable
C402.4.2 |In enclosed spaces = 2,500 ft2 Ocomplies
[PR14]2 directly under a roof with ceiling Oboes Mot
heights =15 ft. and used as an office,
lobby. atrium, concourse, corridor, [INot Observable
storage, gymnasium/exercise center, |_INot Applicable
convention center, automotive
service, manufacturing, non-
refrigerated warehouse, retail store,
distribution/sorting area,
transportation, or workshop, the
following requirements apply: (a) the
daylight zene under skylights is >=
half the floor area; (b) the skylight
area to daylight zone is == 3 percent
with a skylight VT == 0.40; or a
minimum skylight effective aperture
== 1 percent.
C406 Plans, specifications, and/or Clcomplies
[PRI]* calculations provide all information Oboes Mot
with which compliance can be
determined for the additional energy [INot Obsgr\rable
efficiency package options. UINot Applicable

~“IHOUSTON

1
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Additional Comments/Assumptions:




NOTHING NEW WITH THE CODE,
NOTHING NEW WITH COMCHECK

Plan Review will be reviewing them differently is what
IS NEW.

Let’'s walk through some COMchecks. You'll see what
the report looks like, and what Plan Review will be
looking for.




Building Area Floor Area

1-Dining: Cafeteria/Fast Food : Nonresidential 2083 (

Check later Additional Efficiency Package

Reduced interior lighting power. Requiremeants are implicitly enforced within interior lighting allowance

Envelope Assemblies

P
&
Assembly \&Q Gross Area i Cont. posed Budget U-
S or R-value U-Factor  Factor.
CQ Perimetgr
Roof ] Insulation Entirely Above Deck: Hjgh Allsn Roof Required, 3- 2053 — 20.0 _,[ 0.048
Year-Aged Solar Reflectance Index = 64.00 (d), [Bldg. Use 1 - Dining:
first of 4: Cafeteria/Fast Food]
- Floor 1: Slab-On-Grade:Unheated, [Bldg. Usa 1 - Dining: Cafeteria/Fast 2053 - -— l‘ 0.730
Envelope  rood
Com pl lance Morth Wall: Wood-Framed, 167 o.c_, [Bldg. Use 1 - Dining: 391 18.0 38 Ib 0.052
Cafeteria’Fast Food)
EAST
East Wall: Wood-Framed, 167 o.c., [Bldg. Use 1 - Dining: Cafeteria/F ast 1150 18.0 38 l‘ 0.052
Food]
Window 4: Metal Frame with Thermal Break:Fixed, Perf. Specs.: 140 -— -— l‘ 0.280
Product ID 1000, SHGC 0.23, [Bldg. Use 1 - Dining: Cafeteria/Fast
Food] (b)
Door 2: Glass (> 50% glazingcMetal Frame, Entrance Door, Perf. 48 e -— l‘ 0.290

Specs.: Product ID 1000, SHGC 023, [Bldg. Use 1 - Dining:
Cafeteria’Fast Food] (b)

12lHOUSTON Door 3: Insulated Matal, Swinging, [Bldg. Use 1 - Dining: Cafeteria/Fast 28 — —— l‘ 0.600
Ii"li PUBLIC WORKS Food]




RIGHT OFF THE BAT

In the Envelope Compliance report -

COMcheck shows us a Roof R-value that does not
comply.

Rejection number one.




ENVELOPE COMPLIAN RTIFICATE

Envelope Assemblies
Assembly Gross Area Cavity Cont. Proposed Budget U-
or R-Value R-Value U-Factor  Factory
Perimeter
: - o Roof Required, 3- 2053 —~ 200 1 0048 > 0039 b
Year-Aged Solar Reflectance Index = 64.00 (d) J[Bidg. Use 1 - Dining:
Cafeteria’Fast Food]
Floor 1: Slab-On-Grade:Unheated, [Bidg. Use 1 - Dining: Cafeteria/Fast 2053 — —— 0.730 0.730
Food)] ()
NOETH
MNorth Wall: Wood-Framed, 16" o.c., [Bldg. Use 1 - Dining: 391 19.0 3B 0.052 0.064
Cafeteria/Fast Food]
EAST
East Wall: Wood-Framed, 16° o.c., [Bldg. Use 1 - Dining: Cafeteria/Fast 1150 19.0 3B 0.052 0.064
Food)
Window 4: Metal Frame with Thermal Break:Fixed, Perf. Specs.: 140 . -— 0.290 0.500
Product ID 1000, SHGC 0.23, [Bidg. Use 1 - Dining: Cafeteria/Fast
Food] (b)
Door 2: Glass (= 50% glazing):Metal Frame, Entrance Door, Perf. 48 e == 0,290 0830
Specs.: Product D 1000, SHGC 0.23, [Bldg. Use 1 - Dining:
Cafeteria’/Fast Food] {b)

'12IHOUSTON
I7lj PUBLIC WORKS



& Req.ID | | i
C303.1 Roof insulation installed per Jcomplies
[IN3]* manufacturer's instructions. Blown or [poes Mot
poured loose-fill insulation is installed _
only where the roof slope is <=3 in 2Nt Ob,e?rvable
12. [Inot Applicable
C3031 Building envelope insulation is labeled JComplies
[IN1OJ? with R-value or insulation certificate  [poes Not
g::t::d ing R-value and other relevant CINot Observable
(ot Applicable
C303.2 Above-grade wall insulation installed [JComplies
[INTT* per manufacturer's instructions. Oboes Mot
[CNot Observable
[ ORI

C402.3
[IN5]3

High-albedo roofs satisfy one of the
following: 3-year-aged solar
reflectance == 0.55 and thermal
emittance == 0.75 or 3-year-aged
solar reflectance index == 64.0.

Ocomplies
[poes Mot

CINot Observable
CNot Applicable

The user inputs the SRI and
references the drawings here.

-y

reflectance == 0.55 and thermal
emittance == 0.75 or 3-year-aged
solar reflectance index == 64.0.

C402.2.3 |Above-grade wall insulation R-value. [JComplies See the Envelope Assemblies table for values.
[IN6T* Oboes Mot
[CNot Observable
[CINot Applicable
H C402.2.5 Floorinsulation R-value. CIcemplies See the Envelope Assemblies table for values.
ove IS where (ieF Dlbees Not
ot Observable
u
COMcheck mentions
C402.2 6 |Radiant panels and associated [JComplies
[IN18]3 components, designed for heat Opoes Mot
= = transfer from the panel surfaces to the CINot Obs bl
e co e p rov I S I o n occupants or indoor space are o servable
u " L ) Lo '—Wn
C402.3 High-albede roofs satisfy one of the CJComplies
[IN5]? following: 3-year-aged solar Does Mot

ot Observable
Nt Applicable

For Plan Review or

Inspections.

~“IHOUSTON
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systems, verification may need to
occur during Framing Inspection.

Oboes Mot

[CINot Observable
ot Applicable

C402.5.1.
1

[IN1T*

All sources of air leakage in the
building thermal envelope are sealed,
caulked, gasketed, weather stripped
or wrapped with moisture vapor-
permeable wrapping material to
minimize air leakage.

Ocomplies
Oboes Mot
[Not Observable
CONot Applicable

Additional Comments/Assumptions:




DRAWINGS GD

IECC C402.3

GAREEH

"DURCLAST® SINGLE PLY RO MEMBRAME CVER MIMNIMLIM B-21F RIGID) INSLILAT IO
BOARD OVER S8 APA RATED EXTERIQR GRADE PLYWOCID COVER TRLISSES. INSTALL
PER MANUFACTURERS SPECIFICATIONS. (S Rlis M IA)

%5 DURO'LAST,

'A’ THE WORLD'S BEST ROOF@

RODUCT DATA

DURO-LAST® 40-MIL MEMB

Advantages:

Duro-Last™ 40-Mil (DL40) membrane is an excellent
choice for projects requiring a long lasting, energy
efficient rcoﬁng membrane. The membrane is
avallable in custom—fabncated sectlons oras roII

% Cool Roof Rating Council (CRRC)

DL4
to b
scrir
Durni

CRRC

Des
Thermal
[n]

Emittance

Solar
Raflactance

Solar
Raflective
Indax (SRI)

RDOF SCUFFER 4
RDOF AREA: 1635F
SCUPPER: 12%6" ~ 56F

& e

2

Dun

» Initial | 3-yr | Initial | 3-yr

Initial | 3-yr

I
ROOF PLAN 1#=14r | A

fol
b | White %ﬁuﬁ ogs | 0ss | 087 | 084

111 82

w
" 0610-
| T | poos

pu

038 | 033 | 089 | 088

43 35

w

1) ROOFTOP UNIT. INSTALL PLUMB ANDY

@ KITCHEN HOOO EXHAUST FAN. SEE SHEETSWG.0 & DETAIL 19460,

(G RESTROOM EXHAUST FAN, SEE 18/A6.0.

€D CANDPY. SEE SCOPE OF WORK.
[ : ) ROOF HATCH: SEE 7/AB.0.
B ICE MACHINE CONDENSERS.

€T WALK-N COOLER / FREEZER CONDENSERS. SEE SCOPE OF WORIK SHEET.

CED  EQUIPKENT PLATFORM, SEE CETAL 15/46.0.

SREEN

) MAINTAIN MFRES FOOFTOR LINIT MANTENANCE CLEARANCE.
IR QUTSIDE AIRINTAKE FOI R ROOFTOR UNIT. MAINTAIN MIN 10-0* SEPARATION FROM
PLUMBING VENTS, FLUES AND BLILOING EXHAUST

(I WASTE VENT THROUGH ROOF. THE TOP COF WASTE VENTS SHALL BE 12 HIGHER THAN
THE CLOSEST PARAPET CAP L K.C. OR NOT ALLOWED BY LOCAL JURISDICTION. SEE
12/A.0 FOR FLASHING ASSEMELY.

CZIIPONER | GAS [ CONDENSATE ENTRY UNDER HVAC UNIT {FER HYAC MFR, SPECS.)
REFER T0 WECH, AND PLLMS CWGS. UTILITY ACCESS FRGV WITHIN CLAE - NO Raor

@ *DUAC

BOARD

MGLE FLY RDCF MEMBRANE OVER MINIMUNM RL20 Rl
B APA RATED EXTERIOR GRADE PLYWOOD OVER TRUSSE!
URERS SPECIFICATIONS.

I HPEHOOD FOA UTILITIES, SEE DETAIL 90460, ‘ .

to ':I.E'I D_ 24438 WALK MATS. SEE ROOF SPECS. 5 DUAL REMOTE CONDENSER. REFER ELECTAICAL AND PLUMEING.

Te Grﬂr I:I .4?' |:| .I‘ﬂ ﬂ Eg |::| EQ 54 d_ﬁ (1D SCUFPER AND DOWNSPOUT. SEE DETAIL /A0,

Dm‘ (2> WATER HEATER INTAKE. SEE DETAIL 13/46:0 FOR BRACING.

(3 WATER HEATER EXHALIST FLUE SHALL BE MIN. 8" HIGHER THAN INTAKE MARTAR N

C 1 00" FROM NEAREST POINT OF RTU INTAXE . SEE DETAIL 1/A6.0 FOR BAAC)

] 0610-
Dark Gra 026 | 025 | 088 | 0.89 26 25 D o e s e

R- y Dl:m_ - . . - (5D ROOF CRICKET. SEE DETAIL 16462,

METAL PARAPET CAP, SEE DETAIL 2 & 560
s
SCUPPER FLASHING [ F “RUOFPLENNOTES — | E KEY NOTES | B

IJIHOUSTON
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e & Pricig

LA\ pomit Aevkion:

B

EXPLORER LITE

MEDIUBMD

ROOF PLAN

A3.0A




ENVELOPE COMPLIANCE FAILURE

ComCheck asserts the roof complies with the code but the plans
don’t show compliance.

The plans call for a Durolast roof.

1. Durolast has three types of roof membrane and 4 colors.
2. The roof color is not mentioned.

3. The SRl is not mentioned.

4. The SRI depends on the roof color.

5

. Is it the plan reviewer’s job to pull the manufacturer’s cut sheet
from the internet to determine code compliance?

6. No, it is the applicant’s job to show compliance on the plans.

IZITHOUSTON
I7lf PUBLIC WORKS



INSPECTION
CHECKLIST

COMcheck Software Version 4.0.4.1
Inspection Checklist

Energy Code: 2015 IECC

Requirements: 0.0% were addressed directly in the COMcheck software

Text in the "Comments/Assumptions" 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.

TATION

Section
# Plan Review Complies? Comments/Assumptions
& Req.ID
Cl03.2 Plans and/or specifications provide all [[JComplies
[PR1]* information with which compliance Opoes Mot
can be determined for the building
envelope and document where CINot Observable
exceptions to the standard are [Nt Applicable
claimed.
C402.4.1 |The vertical fenestration area == 30 |[JComplies
[PR10]*  percent of the gross above-grade wall [[pges Not
area. [OMot Observable
ot Applicable
C402.4.1 The skylight area <= 3 percent of the |[JComplies
[PR11]* | gross roof area. Opoes Not
[Not Observable
[CInot Applicable
C402.4.2 |In enclosed spaces > 2,500 ft2 COcomplies
[PR14]1% directly under a roof with ceiling Oboes Not
heights =15 ft. and used as an office,
lobby. atrium, concourse, corridar, LINot Observable
storage, gymnasium/exercise center, | _INOt Applicable
convention center, automotive
service, manufacturing, non-
refrigerated warehouse, retail store,
distribution/sorting area,
transportation, or workshop, the
following requirements apply: (a) the

Requirements: 0.0% were addressed directly in the COMcheck software

Text in the "Comments/Assumptions” 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.

IJIHOUSTON
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BY THE WAY
COMcheck Software Version 4.1.1.0

Inspection Checklist

Requirements: 0.0% &

#lressed directly in the COMcheck software

Text in the "Comments/AssMnptions" 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.

IJIHOUSTON
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Section
# Plan Review Complies? Comments/Assumptions
& Req.lD
C103.2 Plans, specifications, and/or Clcomplies
[FR2]% calculations provide all information UDoes Not 0% means NO Com mentS
with which compliance can be . .
determined for the mechanical [INot Obﬁ?”‘ah Were |nput |nt0 COMChGCk,
systems and equipment and [Not Applicabl
document where exceptions to the (a IOW effort tas k)_
standard are claimed. Load
calculations per acceptable 1 1 i
orgimaoing standords and This will be an automatic
handbooks. . H -
C103.2 Plans, specifications, and/or ECumplies reIGCt:lon by the Permlt
[PR4]: calculations provide all information Does Mot -
with which compliance can be TeCh 1 Pre screen.

L L R T

\_ /




COMCHECK
INSPECTION
CHECKLIST

These are the various code
provision checklist items.

There are multiple pages —
1. Envelope,

2. Mechanical,

3. Electrical,

4. Plumbing, and
5. Commissioning

IJIHOUSTON
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pipe back to the heated-water source
through a cold-water supply pipe is a
demand recirculation water system.
Pumps within this system have
controls that start the pump upon
receiving a signal from the action of a
user of a fixture or appliance and
limits the temperature of the water
entering the cold-water piping to
104°F.

CINot Observable
[IMot Applicable

Section
# Plumbing Rough-in Inspection Complies? Commentsf/Assumptions
& Req.ID
C404.5, Heated water supply piping conforms ECDmpIies Exception: Requirement does not apply.
C404.5.1, to pipe length and volume Does Mot
C404.5.2 reguirements. Refer to section details. [JNot Ob bi Location on plans/spec: M1.0 MECHANICAL SPECS AND M2.0
[PLE] ot Ubservable sCHEDULES AND LAYOUT
Onot Applicable
C404.5, Heated water supply piping conforms CComplies Requirement will be met.
C404.5.1, to pipe length and volume Opoes Mot
:Z:L%Tfl requirements. Refer to section details. [Not Observable
Mot Applicable
C404.6.2 Pumps that circulate water between a DCDmpIies Exception: Reguirement does not apply.
[PLT]? heater and storage tank have controls [[JDoes Mot
that limit operation from startup to
<=5 minutes after end of heating [INot Ohs?“’ah'e
cycle. [Nt Applicable
C404.6.3 Pumps that circulate water between a Ocomplies Exception: Reguirement does not apply.
[PL7]? h'::aul_jr E_ltnd storage ::ank h?vft controls Cppes Mot
that limit operation from startup to
== 5 minutes after end of heating CNot Ohsgwable
cycle. Onot Applicable
c404.7 Water distribution system that pumps [CJComplies Requirement will be met.
[PLB]? water from a heated-water supply Opoes Mot
p'jlpe bahck to Lh& heated-w.lat&r_ source [Not Observable Iﬁgﬁ:gﬁt%"pﬁ;ﬂf:gﬁ: M1.0 MECHANICAL SPECS AND M2.0
through a cold-water supply pipe is a
demand recirculation water system. ONot Applicable
Pumps within this system have
controls that start the pump upon
receiving a signal from the action of a
user of a fixture or appliance and
limits the temperature of the water
entering the cold-water piping to
104°F.
Ca04.7 Water distribution system that pumps [LJComplies Requirement will be met.
[PLB]? water from a heated-water supply Oboes Mot

Additional Comments/Assumptions:




COMCHECK INSPECTION CHECKLIST

If you don’t complete the Comments in the Inspection
Checklist then prepare to see this REJECTION COMMENT:

A completed Inspection Checklist is a required component of the
COMcheck submission which is required for a building permit.

For each inspection checklist item, the applicant explains
how the requirement will be met with

1. how it is documented in the plans,

2. OR which exception is being claimed.

IZITHOUSTON
I7lf PUBLIC WORKS



GENERAL
IECC C402.3

This is how we updated the Single-Family
Residential Checklist to include the Energy Report

Inspection Checklist.

next.

The Commercial Checklist is

Can vary depending on
cormp ksnc= metnd- IE:
Presoipiise

ResiCheck,

Perfiomance,

Erengy Ratng ndey
iERY]

IJIHOUSTON
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BUILDING CODE ENFORCEMENT

JIHOUSTON
g SINGLE-FAMILY RESIDENCE
I li PUBLIC WORKS CHECKLIST — 2012 IRC

The following are some of the basic or frequently overlooked code requirements that must be detailed on plans for Single-
family Dwelllngs .rc may be useful as a checklist for the :Ies igner. Thls I|s| is not |nhe"cec to be exhaustive of all possible
list of n the Code and City Code of
Ordinances Nelther this list nor the code may be aonsn'ued to allow deed restriction violations. Inconsistencies between
details will be noted as needing to be comected
GENERJIL REQUIREMENTS

CODE REFERENCE
RC R106.1 RESIDENTIAL FERMIT APPLICATION
AEPLCAT)
RCAIDE 3 ‘Carst of consiruction (material and ishor &

minimum cost per square ot

miid ool
hurber of Stories
Deed Rsstricton Unsworn Deciarsson

TRD 3312333128 __| Lana=cape form for Fees
‘ORD £2-180 —42-154 | Fiepiat for mutiple dwsiings on one it
Mt be six ) inches off property e ¥ oot

i
E
|

=
IRC 10031

Figure R1001.1 and IRG
RADOEE

Crimmey iermination 2 feet ighes than any
Dortion of structure wehin 30 feet

IRC R1003 Masanry
FA01.5, 10 Hearmy

Hmasonry, ful detalz w | Pearth dimension
and fioor material dissnction

ulu o

IRC RI10 & AI11 EXITS - EMERGENCY ESCAPE & RESCUE

[CER] =]
_] [T "
= [GEES =
E RCEY =
— [Rcastiz =
1O [Rcast Ext dzchy ruzton =
= IRC Chap. 3 STAIRS - GUARDS & HANDRAILS
o [REHZIZand 3213 |Guanrall - maximum SHnch openingsand |
- 35-inch height
o] [EEETE Handrais — 34" 36" el =]
£ Masdmum 734" rise_minkrum IRchnn | O
Encosed usestie sp0ce heiow =our Tt o
]
o

IRCRI081E ‘Ehower and £ enclosures =]
SRR Sl Tirged doo =)
IRCR308AE S06.27 [ Adjacent 1o stairs and landing =
IRCR308.42 Paneis adiacent & wiin 34 nches ofdoor | O |

RCR30843 Paneis wifh S-sguare feet and bosom within
1&inches af foor andiop 36-nches sbove |

the fioor and winin 36-ches of a walking

surtace

T =]
IRC R1901. 3

2 ‘gypsum boand
IRCRI02E
Tatie 235 Except cefing beiow habilabie Znace must be

M130513

Framing dmension must allow for required B

IECC 3032

|6 Tables 721.1(1-3).
UL or Gypsam Manus

‘ana design rumbers UL, USG. BG Dizzance 1o both property ines.

Freatng
© 7 (ceyed o wall assembies on plan)

EEEE

ELECTRICAL CODE

IRCR202.1 ' protected fan | O 2014 NEC
b e e b [rec iozens 5
IBC 11101 p ‘giass ook masonry i, | o

*IDM = frasiruchure Design Maresl

from * por | O For further information and to check plan status,
BC Chap. 7} visit yww, (thnocentsr org
Townouse mof parpets of Ciass C roofing

Wi penetrations wehin &-fest of separation | O
wals.

HoustonPenTittngCenter.org 1 revissd: Apell 6, 2020
832.394.8820 Form CE-1132



BUILDING MECHANICAL SYSTEMS
IECC Commercial Provisions Chapter 4 Section 403



BUILDING MECHANICAL SYSTEMS

C403: Five Parts
- 403.1 & 2: General
- 403.3: Economizers

- 403.4: HVAC Hydronic & Multi-zone Equipment
- 403.5: Refrigeration Equipment

nnnnnnnnnnnnn



BUILDING MECHANICAL SYSTEMS
IECC C403.2 C403.2 Provisions applicable to all mechanical systems

Pdg’j&[]l (Mandatory). Mechanical systems and equipment serving

the building heating. cooling or ventilating needs shall com-
ply with Sections C403.2.1 through C403.2.16.

Plan Review intensive (403.2.1 Calculation of heating and cooling loads.
((Design Joads Jassociated with heating. ventilating and air

conditioning of the building shall be determined in accor-
dance Witll[ANSI ASHRAE/ACCA Standard 183]91' by an

S a approved equivalent computational procedure using the

7 design parameters specified in Chapter 3. Heating and
cooling loads shall be adjusted to account for load reduc-

@l tions that are achieved where energy recovery systems are

utilized m the HVAC system in accordance with the
ASHRAE HVAC Systems and Equipment Handbook by an
IJIHOUSTON . .
i pusLic wons approved equivalent computational procedure.



FROM THE CERTIFICATE

COMcheck Software Ve
Mechanical

Project Information
Energy Code: 2015 |IECC

IJIHOUSTON

I7lj PUBLIC WORKS

COMcheck Software Version 4.1.1.0
Mechanical Compliance Certificate

Project Information

Energy Coda: 2005 IECTC
Project Title:
Location:
Climate Zone:
Project Type:

Designer/Contractor:

Additional Efficiency Package(s)
High efficiency HVAC. Systems that do nol meel the perfarmance requirement will ba identified in the mechanical requirements checidist
report.

Mechanical Systems List

Quantity System Type & Description
1 RTU-1 (Single Zone):
Healing: 1 each - Duct Fumace, Gas, Capacity = 150 kBtuh
Proposed Efficiency = 88.00% Ee, Required Efficiency: 85.00 % Ec
Cooling: 1 each - Single Package DX Unit, Capacity = 92 kBlu'h, Air-Cooled Condenser, Air Economizer
Proposed Efficiency = 12.60 EER, Required Efficiency: 12.10 EER +13.9 IEER
Fan System: RTU-1 - Compliance (Motor nameplate HF method) | Pagses

Fang:
FAN 1 Supply, Constant Voluma, 3000 CFM, 2.8 motor nameplate hp, 0.0 fan efficlency grade

1 RTU-2 [Single Zone):
Healing: 1 each - Duct Fumace, Gas, Capacily = 200 kBtwh
Froposed Efficlancy = 88,00% Ec, Required Efficiency: 88.00 % Ec
Caaling: 1 each - Single Package DX Unit, Capacily = 118 kBtwh, Air-Cooled Condenser, Air Economizer
Proposed Efficiency = 12.10 EER, Required Efficiency: 12.10 EER + 13.9 IEER
Fan System: RTU-Z -- Compliance (Mator nameplate HF method) : Passes

Fans:
FAN 2 Supply, Censlant Volume, 4400 CFM, 2.8 metor nameplate hp, 0.0 fan efficiency grade

1 Water Heater 1:
Bas Storage Water Healer, Capacity: 80 gallons, Input Rating: 120 kBlu'h
Proposed Efficiency: 88.50 % Et, Required Efficiency: 80.00 % Et

Mechanical Compliance Statement

Compliance Statement: The proposed mechanical design represented in this document is censistent with the building plans,
specifications, and other calculations submitted with this permit application. The proposed mechanical systems have been
designed to meet the 2015 IECC requirements in COMcheck Version 4.1.1.0 and to comply with any applicable mandatory
requirements listed in the Inspection Checklist.

Name - Title Date

Project Title:  Taco Bell Vs N Report date: 0B/19/19
Data filename: PARESTAURANTS\Taco Bell - Bar}.!\%;ﬁa?n Bell Comcheck,cck Page 2of 13



FROM THE CERTIFICATE

Where
are the
Loads?

IJIHOUSTON
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Additional Efficiency Package(s)
High efficiency HVAC. Systems that do nol meel the performance requirement will be idantified in the meachanical require

repor,

Mechanical Systems List

Quantity System Type & Description

1

RTU-1 {Singie Zone):
Haating: 1 ea::_h - Duct Fumace, Gad Capacity = 150 kBiwh J
Froposed Efficiency = 88.00% Ec, Reauired Efficiency: 88.00 % Ec
Cooling: 1 each - Single Package DX Linit(apacity = 92 kBwh) Air-Cooled Condenser, Air Economizer

Froposed EMciency = 12,60 Requir iclency: 12.10 EER +13.9 IEER
Fan System: - Compliance (Molor nameplate HP method) : Passes

Fans:
FAM 1 Supply, Constant Veolume, 3000 CFM, 2.8 motor nameplate hp, 0.0 fan eficlency grade

RTU-2 (Single Zone):

Heating: 1 each - Duct Fumace, Gas{Capacily = 200 kBiwn

TOpoSEed Eclency = B8.007) Ec, Required Emciency: sa.00 % Eg

Cooling: 1T each - e FPackage DX i_lnlt| Capacity = 118 kBtw'h] Air-Cooled Condenser, Air Economizer
Mciency. 12.10 EER +13.9 IEER

ng
l Empmeﬂ Efficiency = 12.10 EER.]Raquur
Fan System: £ == Compliance (Motor nameplate HP method) @ Passes

Fans:
FAM 2 Snnnly Conglact Vabhimes AAN0 CERM 2 8 modor namaalats ke 00 faa affcisnme arada




FROM THE CERTIFICATE TO THE
INSPECTION CHECKLIST
TO THE PLANS

Section
# Final Inspection Complies? Comments/Assumptions
& Req.ID
C303.3. | Furnished Q&M instructions for Clcomplies
C408.2.5. i systems and equipment to the Cooes Not
2 building owner or designated
[FII7E representative. [INot Observable

Mot Applicable

C303.3. ! Furnished O&M manuals for HVAC Clcomplies
C408.2 5. |systems within 90 days of system Hpges Not

acceptance. (Mot Observable
[IMNot Applicable

3
[FIB?

C403.2.2 |HVAC systems and i nt Complies
[FI27]? capac iwysﬂggﬁaﬂr; Eicq:épénlg lculated [Uloges Mot Page n umber Where the |Oad
loads. Cnot observable calcs are shown, or “following
[INot Applicable the COMCheCk”
\_ J

IJIHOUSTON
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CHAPTER 1 GENERAL

C103.2 Information on
construction documents

THIS IS NOT THE LEAST BIT
UNCLEAR.

12 items are required by law to
be clearly delineated.

Delineation includes stating
they do not apply due to an
exception or exemption from
the code provisions.

IJJHOUSTON
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C103.2 Information on construction documents. Construc-
tion documents shall be drawn to scale upon suitable mate-
rial. Electronic media documents are permitted to be
submuitted where approved by the code official. Construction
documents shall be of sufficient clarity to indicate the loca-
tion, nature and extent of the work proposed, and show n suf-
ficient detail pertinent data and features of the building,
systems and equipment as herein governed. Details shall
include, but are not limited to, the following as applicable:

1.
2.

Insulation materials and their R-values.

Fenestration U-factors and solar heat gain coefficients
(SHGCs).

. Area-weighted U-factor and solar heat gain coeffi-

cient (SHGC) calculations.

. Mechanical system design criteria.

h

e S

10.

I1.

12

Mechanical and service water heating system and
equipment types, sizes and efficiencies.

Economizer description.

Equipment and system controls.

Fan motor horsepower (hp) and controls.

Duct sealing, duct and pipe insulation and location.

Lighting fixture schedule with wattage and control
narrative.

Location of daylight zones on floor plans.

Air sealing details.



ARE WE GOING TO DOUBLE CHECK
YOUR LOADS?

We are expecting you to professionally establish the loads.

We expect to see information on the plans to comply with the
LAW.

Is that enough of an answer?

IHOUSTON 64
i PUBLIC WORKS



COMCHECK
INSPECTION
CHECKLIST

C404.5.1, to pipe length and volume Oboes Mot

Section
# Plumbing Rough-in Inspection Complies? Commentsf/Assumptions
& Req.ID
C404.5, Heated water supply piping conforms [JComplies Exception: Reguirement does not apply.

Opges Mot
[CINot Observable

C404.5.1, to pipe length and volume
C404.5.2 reguirements. Refer to section details.

C404.5.2 reguirements. Refer to section details. Not Ob bi Location on plans/spec: M1.0 MECHANICAL SPECS AND M2.0
[PLE] [INot Observable | gryEn ES AND LAYDUT

Onot Applicable
C404.5, Heated water supply piping conforms CComplies Requirement will be met.

PLB)?
ead [OIMot Applicable
C404.6.2 Pumps that circulate water between a DCDmpIies Exception: Reguirement does not apply.
[PLT]? heater and storage tank have controls [[JDoes Mot
that limit operation from startup to
<=5 minutes after end of heating [INot Ohs?“’ah'e
cycle. [Nt Applicable
0. Nor apply.
[PL7]? heater and storage tank have controls Cpges Not
that limit operation from startup to
== 5 minutes after end of heating CNot Ohsgwable
cycle. [ONot Applicable
c404.7 Water distribution svstem that oumps ClComnolies Reauirement will be met.

No exceptions

C404.6.3 Pumps that circulate water between a DCnmpIies Exception: Requirement does not apply. ) '
[PL7]3 heater and storage tank have controls [[Jpges Mot in this code
that limit operation from startup to rovision!
<= 5 minutes after end of heating [INot Dhse.r'u'ahle P
cycle. CINot Applicable
C404.6.3 CComplies Exception: Reguirement does not apply. A
[PL7)? = e L 2ve Oboes Mot
that limit operation from startup to
<= 5 minutes after end of heating ClNot Ghse.mahle
cycle. LMot Applicable
C404.7 Water distribution svstem that oumos LIComolies_ .

IJIHOUSTON
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COMCHECK
INSPECTION

o06
29
Section & (*\\,
=3 Plumbing Rough-In Inspection Complies? \(‘\\"o 6\@
& Req.ID . A RN
C404.5, Heated water supply piping conforms |[LJComplies Exception: Requirement does not apply. O
C404.5.1, to pipe length and volume Uooes Mot
C404.5.2 requirements. Refer to section details. [JNot Ob bl Location on plans/spec: M1.0 MECHANICAL SPECS AND M2.0
[PLE)? ot Ubservable . ceyepyLES AND LAYOUT
Cnot applicable
C404.5, Heated water supply piping conforms CJComplies Requirement will be met.
C404.5.1, to pipe length and volume _ DOboes Mot
:Z;LQEI:EE.I requirements. Refer to section details. [JNot Observable
CMot Applicable

IJIHOUSTON
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COMcheck Software Version 4.1.2.2

i t

THIS

Requirements] 100.0% eck software

Text in the "Comments/Assu arrTs provided by the user in the COMcheck Requirements screen. For each
reguirement, the user certifies tMs{ a fode requirement will be met and how that is documented, or that an exception
is being claimed. Where complianceNg itemized in a separate table, a reference to that table is provided.

Section
= Plan Review Complies? Comments/Assumptions
& Req.1D
C103.2 Plans, specifications, and/for Ocomplies Requirement will be met.
[PR2]2 calculations provide all information Oooes Mot

with which compliance can be
determined for the mechanical [Cnot Obse_nrable
systems and equipment and [Not Applicable
document where exceptions to the
( - - \ standard are claimed. Load
calculations per acceptable
Th IS m Ig ht engineering standards and
handbooks.
C103.2 Plans, specifications, andfor Llcomplies Requirement will be met.
g e yo u pas [PR4]* calculations provide all information ooes Not
with which compliance can be
determined for the interior lighting [CIRHE EihRe il

P re -S c ree n and electrical systems and equipment | LINot Applicable
\§ J

and document where exceptions to
the standard are claimed. Information
provided should include interior
lighting power calculations, wattage of
bulbs and ballasts, transformers and
control devices.

C406 Plans, specifications, andfor Clcomplies Requirement will be met.
[PRG]* calculations provide all information Oooes not

with which compliance can be MC/?
NJIHOUSTON determined for the additional energy LINot Observable e

I:"1j PUBLIC WORKS [IMot Applicable nOfSU c (o)
i ek ; . Q
efficiency package options. \ NCIA. (SXN s




“REQUIREMENT WILL BE MET?”

IS NOT SUFFICIENT.

You need to type something else in. m" “

I PUBLIC WORKS _



ANATOMY OF A FAILURE

C103.2 Plans, specifications, and/or

[PR2]* calculations provide all information
with which compliance can be
determined for the mechanical
systems and equipment and
document where exceptions to the
standard are ::Iaimec( Load ]
[calculations) per acceptable

engineering standards and
handbooks.

IJIHOUSTON

I7lj PUBLIC WORKS

[(JComplies Requirement will be met.
[Does Not

[ Mot Observable NOTHING ELSE,
LMot Applicable -

Suggestion: note
which sheet has the
load calcs or note their
location after the
COMcheck in the
Energy Forms folder



ANATOMY OF A FAILURE

C103.2
[PR4]*

Plans, specifications, and/or
calculations provide all information
with which compliance can be
determined for the interior lighting
and electrical systems and equipmen
and document where exceptmns tn::
the standard are claimeg

provided should includelinterior |

[Complies
[Does Not

[(INot Cbservable, NOTHING ELSE"

¢ LINot Applicable

Reguirement will be met.

bulbs and ballasts, transformers and
control devices.

ighting power calculations, wattage m]

Suggestion: note
which sheets have the

IMIHOUSTON

i I PUBLIC WORKS

electrical info.



ANATOMY OF A FAILURE

C406 Plans, specifications, and/or [IComplies Requirement will be met.
[PRS]? calculations provide all information LDoes Not
with which compliance can be 29
determined for thg additional energy [INot Observable NOTHING ELSE
efficiency package oprions. [INot Applicable :

Suggestion: note
which sheets have this
info.

IJIHOUSTON
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ANATOMY OF A FAILURE

C404.6.3 Pumps that circulate water between a |[JComplies Exception: Requirement does not apply.
[PL7]? heater and storage tank have controls \[pges Not
that limit operation from startup to [INot Observable

<= 5 minutes after end of heating _
cycle. [IMNot Applicable

State the specific
exception or
exemption in your
comment.

IJIHOUSTON
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THIS IS NOW ABOUT PLAN REVIEW, NOT INSPECTION

Section
# Plumbing Rmrg'h-h'rlnspe-:tm'rr Complies? Comments/Assumptions

& Req.l1D
C404.5, [Heated water supply piping conforms |.LJComplies Requirement will be met.
C404.5.1, (to pipe length and volume Looes Not P
C404.5.2 'requirements. Refer Lo Section detalls.
[PL6]? [ Mot Observable

Have you ever had to CINot Applicable

— explain this before? —

We need to see that Suggestion: note

you have COmp"ed which sheets have this

with the provision. info.

How can you
succinctly indicate
that?

IJIHOUSTON
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TO BE CLEAR

Our inspectors have been and will continue to inspect the
project to compare with the APPROVED PLANS.

The completed COMcheck, which is based on the plans, will
be part of the APPROVED PLANS.

An incomplete COMcheck will not be approved, nor will the
plans until the COMcheck is approved.

IJIHOUSTON
Ili PUBLIC WORKS 74



KITCHEN EXHAUST HOOD FROM THE DRAWINGS
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FROM THE HOOD DRAWING

IECC C403.2.8

EXHALIET &P

EXHALIET FFM
EXH. EIfE

(- 12

FLTERS: [4)
FIAE SLUPPBEESION

| HOOD WEKGHT

AMELIL-F
FILTERA TYFEA CRLMNCARDESIENT

LUEHTOTY: { |

CONTROL EWITCH:  INTERL OCHHED

__
T T R T
LET T i
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ETEMOARLE BEY ETL. FILE 3044804-001
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CODE C403.2.8 Kitchen exhaust systems. Replace '

PROVISION infroduced directly into the exhaust hood Eat?itj,-'! shall IIDTI
be greater than |10 percent of the hood exhaust airtlow rate.

Condifioned supply air delivered to any space shall not

IECC C403.2.8 exceed the greater of the following:
/" Erom the Plans ™ 1. The ventilation rate required to meet the space heat-
Exhaust CFM = 1170 |  ing or coolingload.
Supply CFM =900 2. The hood exhaust flow minus the available transfer
Supply looks to be air from adjacent space where available transfer air
\ [LhofExhaust ] 5 considered that portion of outdoor ventilation air
s ~N not required to satisfy other exhaust needs, such as
Mh0d9| SVND2 restrooms, and not required to maintain pressuriza-
shown is

tion of adjacent spaces.

exhaust
\ON LY. y

IJIHOUSTON
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KITCHEN
EXHAUST

IECC C403.2.8

- &-ReqilD 2
C402:2.6 = Thermally ineffective panel surfaces Complies
[ME41]® sensible heating panels have Oboes Not
insulation == R-3.5. ; :
: {LINot Observable.
: Fﬁcrt Applicable |
{Unenclosed spaces that are heated  [Complies !
se only radiant heat Opoes mot

il:Not Observahle

ﬂlot Applicable

5 HVAC equipment efficiency verified.

;DComplles
Dpoes Not

ﬂlot Observable
O

|Fault detection and diagnostics

{Ocomplies
Oboes ot
;ﬁﬂot Observable
‘CINot Applicable

stalled with air-cooled unitary DX
nits having economizers.

Not Applicable ;

See the Mechanical Systems fist for values,

= units having economizers.

[complies
Oooes not
‘[CNot Observable
ot Applicable

ult detection and diagnostics
stalled with air-cooled unitary DX

|ca03.2.5.

r

Demand control ventilation Ernvided 'DCDmelies
N ——— Iln.Eml 'Tr?ur alall 000 f+7 vnant d it a Does Not
C403.2.8 Kitchen exhaust systems comply with Complies |
[ME116]? rEDiaICEmEF't air and cnndditic:?e? oo LUDoes Not
supply air imitations, and satisfy hood
I rating requirements and maximum :DNIDt Observable
| ‘exhaust rate criteria. [LNot Applicable
[ME5T]? systemsp’esmg Table C403.2.7(1)  Opoes Mot
- - . . _ gotﬁ\pplicab\e )
Rejection Comment: AT K eyt ooy w0 Kot
supply air limitations, and satisfy hood
P id t | | rticulati ating eirements and maximum 50 Qe
rOVI e commen ary c ear y a Icu a Ing ;EKACdectiand ?Ien-umsins‘_.llated. ;E&omplieé o T )

compliance with code section, as the

unit is labeled ‘exhaust only’ and
drawings indicate excessive supply.
IZIHOUSTON

1
I7lj PUBLIC WORKS

FN P i e .
-in or under a slab, verification may
ineed to occur during Foundation

=iy

CInot Observable
Onot Applicable

- {Inspection.
9. i Ducts and plenums sealed based on Clcomplies
* :static pressure and location. oes Not

[CINet Observable

403,29,

[INot Applicable B

Ductwork operating =3 in. water CiComplies

1.3 column requires air leakage testing. [pees Not
[MET1)? ;
[OWaot Observable
L ot Applicable |




BUILDING
MECHANICAL
SYSTEMS

IECC C403.2.9

IJIHOUSTON
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C403.2.9 Duct and plenum insulation and sealing. Sup-
ply and return air ducts and plenums shall be msulated with
a mummum of R-6 msulation where located in uncondi-
fioned spaces and where located outside the building with a
mimmum of R-8 mnsulation n Climate Zones 1 through 4
and a mummum of R-12 msulation in Climate Zones 5
through 8. Where located within a building envelope assem-
bly, the duct or plenum shall be separated from the building
exterior or uncondifioned or exempt spaces by a mmimum
of R-8 msulation m Climate Zones 1 through 4 and a mum-
mum of R-12 msulation in Climate Zones 5 through 8.

Exceptions:

)
—

1. Where located within equupment.

2. Where the design temperature difference between
the interior and exterior of the duct or plenum 1s
not greater than 15°F (8°C).

Ducts. air handlers and filter boxes shall be sealed.
Jomts and seams shall comply with Section 603.9 of the
International Mechanical Code.



BUILDING
MECHANICAL
SYSTEMS

IECC C403.2.8

G 02'.2.6.
[ME41T?

Thermally ineffective panel surfaces of LiComplies

‘sensible heating panels have Oboes Not
insulation == R-3.5. ; :
: {LINot Observable.
: Fﬁcrt Applicable |
Unenclosed spaces that are heated  [JComplies !
use only radiant heat Cpoes not

il:Not Observahle

ﬂlot Applicable

;DComphEs See the Mechanical Systems list for values,

Dpoes Not

ﬂlot Observable
O

Not ApplicapLe_ L

HVAC equipment efficiency verified.

Fault detection and diagnostics o
installed with air-cooled unitary DX
units having economizers.

EDCumpIies
Oboes ot

‘CINot Applicable

Jinstalled with air-cooled unitary DX
= units having economizers.

[complies
Oooes not
‘[CNot Observable
ot Applicable

Fault detection and diagnostics

|ca03.2.5.

“c:-mpﬁi-;

Does Mot
T INot Observable
CINot Applicable

C403.2.9° | HVAC ducts and plenums insulated,
[IMEBD) - 'Where ducts or plenums are installed
Jootin or under a slab, verification may
ineed to occur during Foundation
oo HInspection.

I
faFcoll

TAaanlal AR BT arconant dancibe and

Demand contral ventilation Ernvided 'DCDmelies
1ar ‘4 1Does Not

Duct insulation levels are not
mentioned here or in the plans

“PRaot Applicable
C403.2.8 Kitchen exhaust systems comply with JComplies
[ME116] replacement air and conditioned Does Not

supply air limitations, and satisfy hood EI:I
=

rating requirements and maximum Not Obsfzr\fable

[TPwa Ly

TR T T " ™

©HVAC ducts and plenums insulated,
EWhere ducts or plenums are installed
{in or under a slab, verification may

Hinspection.

)‘gomplieé
Does Not
CINot Observable

need to occur during Foundation
Onot Applicable

{Ducts and plenums sealed based on
‘static pressure and location.

Ocomplies
Mot

~“IHOUSTON

1
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[CINet Observable
[INot Applicable B

C403,2.9. 'Ductwork operating =3 in. water CiComplies
1.3 column requires air leakage testing. Opees Not
[MET1)? ;
[OWaot Observable
ot Applicable |




CHAPTER 1 GENERAL

C103.2 Information on
construction documents

THIS IS NOT THE LEAST BIT
UNCLEAR.

12 items are required by law to
be clearly delineated.

Delineation includes stating
they do not apply due to an
exception or exemption from
the code provisions.

IJJHOUSTON

I7lj PUBLIC WORKS

C103.2 Information on construction documents. Construc-
tion documents shall be drawn to scale upon suitable mate-
rial. Electronic media documents are permitted to be
submuitted where approved by the code official. Construction
documents shall be of sufficient clarity to indicate the loca-
tion, nature and extent of the work proposed, and show n suf-
ficient detail pertinent data and features of the building,
systems and equipment as herein governed. Details shall
include, but are not limited to, the following as applicable:

1.
2.

h

e S

10.

I1.

12

Insulation materials and their R-values.

Fenestration U-factors and solar heat gain coefficients
(SHGCs).

. Area-weighted U-factor and solar heat gain coeffi-

cient (SHGC) calculations.

. Mechanical system design criteria.

Mechanical and service water heating system and
equipment types, sizes and efficiencies.

Economizer description.
Equipment and system controls.

Fan motor horsepower (hp) and controls.

Duct sealing,|duct and pipe insulation and location.

Lighting fixture schedule with wattage and control
narrative.

Location of daylight zones on floor plans.

Air sealing details.



BUILDING
MECHANICAL
SYSTEMS

IECC C403.2.12

Nothing
ambiguous
about
including in
the drawings.

IJIHOUSTON
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C403.2.12.2 Motor nameplate horsepower. For each

fan. the fan brake horse

ower shall be|lindicated on the

construction documents

and the selected motor shall be

not larger than the first available motor size greater

than the following:
1. For fans less than

6 bhp (4413 W). 1.5 times the

fan brake horsepower.

2. For fans 6 bhp (4413 W) and larger, 1.3 times the
fan brake horsepower.

3. Systems complving with Section C403.2.12.1 fan
svstem motor nameplate hp (Option 1).



IJIHOUSTON

Pl Revi d
GENERAL IECC C403.2 PM Inspection lntensive

The total fan system motor nameplate horscpower requirement ensures that the fan motor is
not oversized for the design air flow (cfim) to meet the building heating and cooling loads. Fan
motors that are larger than required will draw more power and use more energy than those
that are properly sized. Two options are provided to demonstrate compliance with the IECC.
Option one uses the fan nameplate horsepower and has criteria for constant volume and
variable volume systems. Option two is based on the fan brake horsepower with similar
approaches as with option one. The fan efficiency grade (FEG) requirement ensures that the
design of the fan blade itself is efficient at moving air.

For a 10,000 cfm load served by a constant volume system, the maximum horsepower allowed would
be 11.0 (10,000 cfm times 0.0011). Additional horsepower is available by using the pressure drop
adjustments in Table 403.2.10{2) and calculating the maximum brake horsepower. These calculations
are typically completed by the mechanical engineer of record and should be verified during the plan
review. The equation is a simplified way for a plans examiner to check the calculations of the

engineer. N\

83

I7"li PUBLIC WORKS /\



BUILDING MECHANICAL SYSTEMS

kWh/day not greater than the wvalues

CHUS I T W

accnrﬂﬁﬂce with AHRI Standard 1200. Th

Refrigeration equipment shall have an energy use in

of Tables

€ CNEIgy usc

IECC C403.2.14

shall be verified through certification under an approved
certification program or, where a certification program
does not exist, the energy use shall be supported by data
furnished by the equipment manufacturer.

TABLE C403.2.14(1)
MINIMUM EFFICIENCY REQUIREMENTS: COMMERCIAL REFRIGERATION

ENERGY USE LIMITS

EGQUIFMENT TYFE APPLICATION (kWh per day)* TEST PROCEDURE
Refrigerator with solid doors 0.10-V+204
Befngerator with transparent doors 012-V+334
Freezers with solid doors Helding Temperature 040 -V+138
- N AHRI 1200
Freezers with transparent doors 0.75-V+410
Refriperators/freezers with solid doors the greater of 0.12 -V + 334 01 0.70
Commercial refrigerators Pulldown 0.126 -V + 351

a. V =volume of the chiller or frozen compartment as defin

IJIHOUSTON

I7lj PUBLIC WORKS

ed m AHAM-HEF-1.




REFRIGERATION INFO SHEET

The following further complies with energy code:

¢ Doors will have closers designed to firmly close walk-in doors that have been closed to within 1 of

full closure.

¢ Doors will have strip doors, curtains, spring-hinged doors or other method of minimizing

infiltration when doors are open.

¢ Lights will have an efficacy of not less than 40 lumens per watt.

o Viewports will be triple-pane glass, either filled with inert gas or with heat-reflective treated glass.

¢ Transparent reach-in doors without anti-sweat heater controls will have a heater power draw of no
more than 7.1 or 3.0 watts per square foot of door opening for freezers and coolers, respectively.
When supplied with anti-sweat heater controls, the heater power draw will either have a heater
power draw of no more than 7.1 or 3.0 watts per square foot of door opening for freezers and

coolers, respectively, or the anti-sweat heater controls will reduce the energy use of the heater in a
quantity corresponding to the relative hurmdity of the air outside the door or to the condensation

on the mner glass pane.

e Evaporator fan motors that are less than | HP and less than 460 volts are electronically

commutated motors.

s Condenser fan motors that are less than 1 HP are permanent split-capacitor motors.

Completely absent

IJIHOUSTON
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C403.2.14 Refrigeration equipment

Refrigeration equipment shall have an energy use in

kKWh/day

not greater than the wvalues

IECC C403.2.14

Kolpak
(anitowoc
Foodservice Parsons, TN 38363

To Whom It May Concern:

Kolpak and Harford brands of Manitowoe Foodservice comply with regulatory requirements including
National Sanitation Foundation (NSF7), Underwriters Laboratory (UL), International Building Code (IBC),
Energy Independence and Security Act (EISA), Intemational Energy Conservation Code, Department of
Energy, California Code of Regulations Title 20, City of Houston, State of Oregon, and are accepted by the
United States Department of Agriculture. Units requiring Factory Mutual 4880, City of Los Angeles, and
Miami Dade County are available.

The foam plastic used in this product is CFC and HCFC free and complies with IBC Chapter 26. The
requirements of section 2603.4.1.2 are satisfied when used with an automatic sprinkler by others and will
not require a thermal barrier. The requirements of section 2603.4.1.3 are satisfied without a sprinkler as
long as no panel is over 47 thick, the aggregate walk-in floor area does not exceed 400 square feet, and a
thermal barrier by others is present.

The foam has been tested to ASTM E-84 as follows: flame spread rating: 20; smoke developed rating:
450; minimum flash-ignition temperature rating: 833°f; minimum spontaneous ignition temperature
rating: 806°f. Also, the foam will have a covering of not less than 0.032-inch aluminum or corrosion-
resistant steel having a base metal thickness not less than 0.0160 inch at any point.

Energy code requires the following minimum R-values: R-25 for coolers, R-32 for freezers, and R-28 for
freezer floors. Kolpak foam is tested in accordance with ASTM C518-2004 and has the following results.
For coolers (reported at 55 F mean temperature)

47 thick: R-29
5” thick: R-36
6" thick R-44
For freezers (reported at 20 F mean temperature)
4 thick: R-32
57 thick: R-40
6" thick: R-48
4" floor: R-29

code:

p_E rfﬂ rmﬂ u ':.E_. firmly close walk-in doors that have been closed to within 1 of

, spring-hinged doors or other method of minimizing

:ss than 40 lumens per watt.

Df Tab]E:E either filled with inert gas or with heat-reflective treated glass.

nti-sweat heater controls will have a heater power draw of no

CIOTTT4(1) and C403 2 1402} when tested and rated 1n e e s vit e mve s e

accordance with) AHRI Standard 1200

.0 watts per square foot of door opening for freezers and

The energy use



FROM THE PLANS IECC C403.2.14

REFRIGERATION SYSTEM[S] INFORMATION

VOLUME COMPRESSIR  REFRIGERANT ~ REFRIGERANT REFRIGERANT ~ MAX REFRIGERANT LBS.
-CUBIC FEET - P TYPE  ACTUAL LBS CHARGE  LBS. ALLNED  PER 1000 CUBIC FOOT

COOLER 919. 7 2.0 R-404A 2.9 28. 9 31

FREEZER 320. 8 3.0 R-404A 2.9 9. 95 31

REFRIGERATION SYSTEM COMPONENTS AS MANUFACTURED

BY THERMALRITE BY EVERIDGE. FREON LEAK DETECTION SYSTEM/
ALARM - NOT REQUIRED.

C403.2.14 Refrigeration equipment performance.

Refrigeration equipment shall have an energy use in

kWh/day| not greater than the wvalues of Tables Completely absent

CHOT I T4(1) and C403.2 14(2) when tested and rated in
il HOUSTON accordance with| AHRI Standard 1200.]The energy use




FROM THE PLANS
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BUILDING MECHANICAL SYSTEMS IECC C403.2.15

C403.2.15 Walk-in coolers, walk-in freezers, refriger-
ated warehouse coolers and refrigerated warehouse
freezers. Refrigcerated warehouse coolers and refrigerated
warehouse freezers shall comply with this section. Walk-in
coolers and waik-in freezers that are not either site assem-
bled or site constructed shall comply with the following:

1. Be equpped with automatic door-closers that
firmly close walk-1n doors that have been closed to
within 1 inch (25 mm) of full closure.

Exception: Automatic closers are not required
for doors more than 45 inches (1143 mm) in
width or more than 7 feet (2134 mum) 1n height.

2. Doorways shall have strip doors, curtains, spring-
hinged doors or other method of mimimizing infil-
I HOUSTON tration when doors are open.

I7lj PUBLIC WORKS



BUILDING MECHANICAL SYSTEMS IECC C403.2.15
P}

4 3. Walk-in coolers and refrigerated warehouse E‘{Jﬂf—\
ers shall contain wall. cetling, and door insulation
of not less than R-25 and walk-in freezers and
refrigerated warehouse freezers shall contain wall,

\_ cetling and door insulation of not less than R-32. )

Exception: Glazed portions of doors or structural
members need not be insulated.

[ 4. Walk-in freezers shall contain floor msulation of ]

not less than R-28.

. Transparent reach-in doors for walk-in freezers
and windows in walk-in freezer doors shall be of
triple-pane glass, etther filled with inert gas or
with heat-reflective treated glass.

L

IJIHOUSTON
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REFRIGERATION INFO SHEET

Energy code requires the following mimimum R-values: R-25 for coolers, R-32 for freezers, and R-28 for
freezer floors. Kolpak foam 1s tested in accordance with ASTM C518-2004 and has the following results.
For coolers (reportg n temperature)
4" thick:
57 thick:
67 thick
For freezers (reporjad gan temperature)
4" thick: R-32
57 thick:
67 thick: R-48
4” floor: R-29

3. Walk-in foolers and refigerated warehouse cool-
ers shalll contain wall, detling. and door insulation
of not 1gss than R-25)and walt-in freezers and
refrigerated warehouse(freezers shall contain wall.
ceiling and door insulation of not less than K-32.

IJIHOUSTON
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IECC C403.2.14

Kolpak
(anitowoc
Foodservice Parsons, TN 38363

To Whom It May Concern:

Kolpak and Harford brands of Manitowoe Foodservice comply with regulatory requirements including
National Sanitation Foundation (NSF7), Underwriters Laboratory (UL), International Building Code (IBC),
Energy Independence and Security Act (EISA), Intemational Energy Conservation Code, Department of
Energy, California Code of Regulations Title 20, City of Houston, State of Oregon, and are accepted by the
United States Department of Agriculture. Units requiring Factory Mutual 4880, City of Los Angeles, and
Miami Dade County are available.

The foam plastic used in this product is CFC and HCFC free and complies with IBC Chapter 26. The
requirements of section 2603.4.1.2 are satisfied when used with an automatic sprinkler by others and will
not require a thermal barrier. The requirements of section 2603.4.1.3 are satisfied without a sprinkler as
long as no panel is over 47 thick, the aggregate walk-in floor area does not exceed 400 square feet, and a
thermal barrier by others is present.

The foam has been tested to ASTM E-84 as follows: flame spread rating: 20; smoke developed rating:
450; minimum flash-ignition temperature rating: 833°f; minimum spontaneous ignition temperature
rating: 806°f. Also, the foam will have a covering of not less than 0.032-inch aluminum or corrosion-
resistant steel having a base metal thickness not less than 0.0160 inch at any point.

Energy code requires the following minimum R-values: R-25 for coolers, R-32 for freezers, and R-28 for
freezer floors. Kolpak foam is tested in accordance with ASTM C518-2004 and has the following results.
For coolers (reported at 55 F mean temperature)

47 thick: R-29
5” thick: R-36
6" thick R-44
For freezers (reported at 20 F mean temperature)
4 thick: R-32
57 thick: R-40
6" thick: R-48
4" floor: R-29

The following further complies with energy code:

®  Doors will have closers designed to firmly close walk-in doors that have been closed to within 1 of
full closure.

® Doors will have strip doors, curtains, spring-hinged doors or other method of minimizing
infiltration when doors are open.

e Lights will have an efficacy of not less than 40 lumens per watt.
Viewports will be triple-pane glass, either filled with inert gas or with heat-reflective treated glass.
Transparent reach-in doors without anti-sweat heater controls will have a heater power draw of no
more than 7.1 or 3.0 watts per square foot of door opening for freezers and coolers, respectively.
When supplied with anti-sweat heater controls, the heater power draw will either have a heater
power draw of no more than 7.1 or 3.0 watts per square foot of door opening for freezers and



BUILDING
MECHANICAL
SYSTEMS

Pt
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. Windows and transparent reach-in doors for walk-

in coolers doors shall be of double-pane or triple-
pane, inert gas-filled. heat-reflective treated glass.

. Evaporator fan motors that are less than 1 hp

(0.746 kW) and less than 460 volts shall use elec-
tromcally commutated motors, brushless direct-
current motors, or 3-phase motors.

. Condenser fan motors that are less than 1 hp

(0.746 kW) shall use electromically commutated
motors, permanent split capacitor-type motors or
3-phase motors.

_ Where antisweat heaters without antisweat heater )

controls are provided, they shall have a total door
rail, glass and frame heater power draw of not

more than 7.1 W/t (76 W/m") of door opening for

walk-in freezers and 3.0 W/t (32 W/m®) of door
opening for walk-in coolers.



REFRIGERATION INFO SHEET

¢ Transparent reach-in doors without anti-sweat heater cont

more than 7.1 or 3.0 watts per square oot of door opening
When supphed with anti-sweat heater controls, the heater

power draw offno more than 7.1 or 3.0 watts per square fq

0. Where antisweat heaters without antisweat heater
controls are provided, they shall have a total door
rail. glass and frame heater power draw of not
more than 7.1 W/t~ (76 W/m") of door opening for
walk-in freezers and 3.0 W/t* (32 W/m") of door
opening for walk-in coolers.

IJIHOUSTON
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IECC C403.2.14

Kolpak
(anitowoc
Foodservice Parsons, TN 38363

To Whom It May Concern:

Kolpak and Harford brands of Manitowoe Foodservice comply with regulatory requirements including
National Sanitation Foundation (NSF7), Underwriters Laboratory (UL), International Building Code (IBC),
Energy Independence and Security Act (EISA), Intemational Energy Conservation Code, Department of
Energy, California Code of Regulations Title 20, City of Houston, State of Oregon, and are accepted by the
United States Department of Agriculture. Units requiring Factory Mutual 4880, City of Los Angeles, and
Miami Dade County are available.

The foam plastic used in this product is CFC and HCFC free and complies with IBC Chapter 26. The
requirements of section 2603.4.1.2 are satisfied when used with an automatic sprinkler by others and will
not require a thermal barrier. The requirements of section 2603.4.1.3 are satisfied without a sprinkler as
long as no panel is over 47 thick, the aggregate walk-in floor area does not exceed 400 square feet, and a
thermal barrier by others is present.

The foam has been tested to ASTM E-84 as follows: flame spread rating: 20; smoke developed rating:
450; minimum flash-ignition temperature rating: 833°f; minimum spontaneous ignition temperature
rating: 806°f. Also, the foam will have a covering of not less than 0.032-inch aluminum or corrosion-
resistant steel having a base metal thickness not less than 0.0160 inch at any point.

Energy code requires the following minimum R-values: R-25 for coolers, R-32 for freezers, and R-28 for
freezer floors. Kolpak foam is tested in accordance with ASTM C518-2004 and has the following results.
For coolers (reported at 55 F mean temperature)

47 thick: R-29
5” thick: R-36
6" thick R-44
For freezers (reported at 20 F mean temperature)
4 thick: R-32
57 thick: R-40
6" thick: R-48
4" floor: R-29

The following further complies with energy code:

®  Doors will have closers designed to firmly close walk-in doors that have been closed to within 1 of
full closure.

® Doors will have strip doors, curtains, spring-hinged doors or other method of minimizing
infiltration when doors are open.

e Lights will have an efficacy of not less than 40 lumens per watt.

* Viewports will be triple-pane glass, either filled with inert gas or with heat-reflective treated glass.

¢ Transparent reach-in doors without anti-sweat heater controls will have a heater power draw of no
more than 7.1 or 3.0 watts per square foot of door opening for freezers and coolers, respectively.
When supplied with anti-sweat heater controls, the heater power draw will either have a heater
power draw of no more than 7.1 or 3.0 watts per square foot of door opening for freezers and



il S

BUILDING 10. Where antisweat heater controls are provided. they
MECHANICAL shall reduce the energy use of the antisweat heater
SYSTEMS as a function of the relative humidity 1n the air out-

side the door or to the condensation on the inner

P d:HiE(_Jl glass pane.

11. Lights in walk-in coolers, walk-in freezers. refrig-
erated warehouse coolers and refrigerated ware-
house freezers shall either use light sources with
an efficacy of not less than 40 lumens per watt.
including ballast losses, or shall use light sources

The ‘health submittal’ sheet addressed 3

\to indicate compliance?

~

out of the 11 requirements. Is that sufficient

J

IJIHOUSTON
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INSPECTION CHECKLIST

Inspection Report skips from
C403.2.9 to C403.3, skipping
over 2.10 through 2.17.

The project has a cooler and a
freezer.

“Provide indication of
compliance with sections
C403.2.10 through C403.2.17”

~“IHOUSTON
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\ (provide a means to relieve excess

C403.2.9. | Ductwork operating >3 in. water Ccomplies

L3 icolumn requires air leakage testing. Opoes Not

[MELIPR . H i
: CINot Observable

' ; ‘ONot Applicable

C403.3 Air economizers provided where %umplies i

[MEG2]!  required, meet the requirements for oes Not

design capacity, control signal,
i ventilation controls, high-limit shut-off,
‘integrated economizer contral, and

\OONot Observable |
[CINot Applicable

{outside air during operation.

[MEBZ]' required, meet the requirements for  [Cpges Net
design capacity, control signal, ; }
_ventilation controls, high-limit shut-off, ANt Observable:
‘integrated economizer control, and  LINot Applicable
provide a means to relieve excess ! :
outside air during operation, i i

C403.4.4. ' Multiple zone VAY systems with DIjC {CComplies

6 - +of individual zone boxes have static  [Dees Not
MEL10]F | tpoint . ’

[MEL10] . pressure setpoint reset controls ICJNot Observable

2ot Applicable

|5ee the Mechanical Systems st for values.

C403.4.4. Multiple zone VAV systems with DDC  [ICom plies ‘See the Mechanical Systems list for values.
of individual zone boxes have static  [pges Mot

E110)? 2] i t . :
[ ]*  pressure setpoint reset controls ;I:INCIE Observable
[CINot Applicable

-

Gas-fired water-heating equipment
linstalled in new buildings: where a CDoes Mot
.isingular piece of water-heating !
Cequipment == 1,000 kBtu/h serves Cliot Obsgr\fable
'the entire building, thermal efficiency [INot Applicable
== 90 Et. Where multiple pleces of
water-heating equipment serve the
“"building with combined rating ==
:11,000 kBtu/h, the combined input-
capacity-weighted-average thermal
-efficiency == 90 Et. Exclude input
. rrating of equipment in individual :
i dwelling units and equipment <= 100 :

cap4inl [ omplies

izl kBtugh, :
C408.2,2, Air putlets and zone terminal dcvites%ﬁmplies
1 5 -have means for air balancing. ‘LDoes Not
[MES3] [INot Observable

‘CINat Applicable

C403.5,  Refrigerated display cases, walk-in ﬁnmplies
5403.5,1, coolers or walk-in freezers served by *poes Mot
40352 remote compressors and remote
[ME1231® condensers Eot located in a {[INot Observable
condensing unit, have fan-powered | INot Applicable
-condensers that comply with Sections
C403.5.1 and refrigeration compressor:
- systems that comply with C403.5.2..

Additional Comments/Assumptions:




BAD NEWS

COMcheck doesn’t seem to have an inspection checklist
item for the coolers and freezers.

UNFORTUNATELY, YOU (OR SOMEONE) WILL HAVE
TO MAKE UP FOR THAT.

They must be shown to comply with the law. If the
Mechanical “person” somehow “doesn’t do” coolers or
freezers, the project will not be approved until someone
does.

IHOUSTON 95
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BACK TO: ANATOMY OF A FAILURE

C103.2 Plans, specifications, and/or [1Complies Requirement will be met.
[PR2]* calculations provide all information [Does Not
with which compliance can be
determined for the mechanical [Not Gbﬁgwahle / _ \
systems and eguipment and [INot Applicable Suggesnon:
document where exceplions to the
standard are claimed{ Load] refer to the
[calculations)per acceptable _ ]
engineering standards and refrlgerathn
handbooks. i
equipment
compliance

IMIHOUSTON \Info here. /

I7lj PUBLIC WORKS




BUILDING
MECHANICAL
SYSTEMS

IECC C403.2.17

Refnigeration equipment works in much the same way as an air conditioner; however, instead
of depositing the heat gain during condensation outside the building, the heat i1s deposited
inside the building. This excess heat has a multiplication effect because the building’s
mechanical system has to again deal with the heat gain by moving it outside the building
thermal envelope. Provisions regulating commercial refrigeration and freezing equipment

were added in the 2015 code.

The daily energy use of commercial refrigerators and freezers is limited based on Tables
C403.2.14(1) and (2). Equipment must have its energy use certified under an approved certification
program, or where a certification program does not exist, the energy use must be supported by data

furnished by the equipment manufacturer.

IJIHOUSTON 97
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BUILDING [ C403.4 Hydronic and multiple-zone HVAC systems con-

MECHANICAL trols amf;euip ment. (Prescriptive). Hydronic and multiple-
zone AVAU system conirols and equipment shall comply with

SYSTEMS this section.
:-IE%C C"m?é;‘lMZ E’dﬂj.d.lgﬂu controlj Controls shall be provided for fans
ydronic in  accordance with Sections C403.4.1.1 through

Controls C403.4.1.3.

C403.4.1.1 Fan airflow control. Each cooling system
listed 1n Table C403.4.1.1 shall be designed to vary the
indoor fan airflow as a function of load and shall com-
ply with the following requirements:

1. Darect expansion (DX) and chilled water cooling
units that control the capacity of the mechanical
cooling directly based on space temperature shall

have not fewer than two stages of fan control.
Low or mmmmum speed shall not be greater than

66 percent of full speed. At low or mimmum
NJIHOUSTON
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BUILDING MECHANICAL SYSTEMS
IECC C403.4 Hydronic & MZ Controls

*I*[Fans generally are the largest energy-using compo-
nents of HVAC systems. Most HVAC systems spend

J

most of their operating hours at part loads, where lit-
tle or no cooling is required. Few systems require full
cooling capacity at all operating hours. For cooling
systems, muiltiple stages of cooling at part-load con-
ditions allows lower fan speed and higher efficiency

for DX cooling. Significant energy savings can be
realized. This section sets limits for multiple-stage

cooling that align with requirements found in
ASHRAE 90.1.

IIIIIIIIIIII
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CHAPTER 1 GENERAL

C103.2 Information on
construction documents

THIS IS NOT THE LEAST BIT
UNCLEAR.

12 ITEMS ARE REQUIRED TO BE
ON THE PLANS.

Anybody sick of
this slide yet?

IJJHOUSTON

I7lj PUBLIC WORKS

C103.2 Information on construction documents. Construc-
tion documents shall be drawn to scale upon suitable mate-
rial. Electronic media documents are permitted to be
submuitted where approved by the code official. Construction
documents shall be of sufficient clarity to indicate the loca-
tion, nature and extent of the work proposed, and show n suf-
ficient detail pertinent data and features of the building,
systems and equipment as herein governed. Details shall
include, but are not limited to, the following as applicable:

1.
2.

h

Insulation materials and their R-values.

Fenestration U-factors and solar heat gain coefficients
(SHGCs).

. Area-weighted U-factor and solar heat gain coeffi-

cient (SHGC) calculations.

. Mechanical system design criteria.

Mechanical and service water heating system and
equipment types, sizes and efficiencies.

Economizer description.

Equipment and system controls.

Fan motor horsepower (hp) and controls.

10.

I1.

12

he Bl Pl

Duct sealing, duct and pipe insulation and location.

Lighting fixture schedule with wattage and control
narrative.

Location of daylight zones on floor plans.

Air sealing details.




ELECTRICAL POWER & LIGHTING
IECC Commercial Provisions Chapter 4 Section 405
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ELECTRIC POWER & LIGHTING SYSTEMS
IECC C405.5 Exterior Lighting

2
%

G

-~

!_'IHOUSTON\

TABLE C405.5.2(2) Q
INDIVIDUAL LIGHTING POWER ALLOWAMNCES FOR BUILDING EXTERIORS /
LIGHTING ZONES g_
Zone 1 Zone 2 Zone 3 ( Zone 4
L Base Site Allowance
A5e AllOWanle 15 00 ; 20 T r
nsable in tradable o 300 W a00 W 750'W 1300 W
nontradable surfaces.)
Uncovered Parking Areas
Parking areas and drives 0.04 Wit 0.06 W/ 0.10 Wit 0.13 Wit \
Building Grounds
Walkways less than 0.7 Wrlinear foot 0.7 W/linear foot 0.8 Wilinear foot 1.0 W/linear foot
10 feet wide
Wallkways 10 feet wide
of greater, plaza areas 0.14 Wit 0.14 Wi 0.16 Wit 0.2 Wit
special feature areas
Stairways 0.75 Wit 1.0 Wi 1.0 Wit 1.0 Wit
Tradable Surfaces Pedestrian tunnels 0.15 Wit 015 Wi 0.2 Wit 03 Wit
LLIE;_J}LJE power Building Entrances and Exits
park]tniges for uncovered 20 W/linear foot 20 Wil foot 30 Wil foot 30 Wi foot
ing areas. buildin . . (linear foo 20 W/linear foo /linear foo Ninear foo
orounds. building Main entries of door width of door width of door width of door width
entrances and exits. 20 W/linear foot 20 Wilinear foot 20 W/linear foot 20 W/linear foot
canopies and overhangs Other doors of door width of door width of door width of door width
and outdoor sales areas _
are tradable.) Entry canopies 0.25 W/ 0.25 W/ 0.4 W/iE VAWE

I7lj PUBLIC WORKS



ELECTRIC POWER & LIGHTING SYSTEMS
IECC C405.5 Exterior Lighting

IJIHOUSTON

I7lj PUBLIC WORKS

\_

Tradable Surfaces
(Lighting power
densities for uncovered
parking areas, building
grounds, building
entrances and exits.
canopies and overhangs
and outdoor sales areas
are tradable )

Nontradable Surfaces
(Lighting power
density calculations
for the following
applications can be
used only for the
specific application
and cannot be traded

Pedestrian tunnels | 0.15 Wit | 0.15 Wit | 0.2 Wit 0.3 Wit
Building Entrances and Exits
Main entries 20 W/linear foot 20 W/linear foot 30 Wlinear foot 30 W/linear foot
of door width of door width of door width of door width
Other doors 20 W.-"lj.nrai_ foot 20 W.-'linear_ foot 20 W.-"linear_ foot 20 W.-'ljﬂea; foot
of door width of door width of door width of door width
Entry canopies 0.25 Wit 0.25 Wit 0.4 Wit 0.4 Wit
Sales Canopies
F‘“'jg‘:ﬁe"f and 0.6 W/ 0.6 W/t 0.8 Wi 1.0 Wi
Outdoor Sales
D{?:m?éif':ﬁgﬂl;“:;ﬂg 0.25 Wi 0.25 W/ 0.5 Wit 0.7 Wit
Street frontage for
vehicle sales lofs in No allowance 10 W/linear foot 10 W/linear foot 30 W/linear foot

addition to “open area”™

allowance
o i 0.075 W/’ of gross 0.113 W/ of gross 0.15 W/t of gross
Building facades No allowance above-grade wall area above-grade wall area above-grade wall area
Automated teller 270 W per location plus | 270 W per location plus | 270 W per location plus | 270 W per location plus
machines (ATM) and 80 W per additional 90 W per additional 90 W per additional 00 W per additional
night depositories ATM per location ATM per location ATM per location ATM per location
Entrances and gatehouse | 75 a2 of covered | 0.75 W/AF of covered | 0.75 W/ of covered | 0.75 W/ of covered and

inspection stations at
guarded facilities

and uncovered area

and uncovered area

and uncovered area

uncovered area

o/




ELECTRIC POWER & LIGHTING SYSTEMS

User view of COMcheck screen

| Building Envelope Area Types | Interior Lighting Method and Areas | Exterior Lighting Areas |

Exterior Lighting Zone:  |Melghborhood buginess district d]
. — E— € i » Lighting applications entered
| Exterior Lighting Area | Area Description | Quantity]  Units | Winit | Tradable similar to interior lighting
1 |Muminated area of facade wall ... = 500 n2 0.1 Mo > Pay attention to tradable
2 |Entry canapy - 500 n2 0.25 Yes tradabl iteri
3 | Other door (not main entry) =l| 3 |mofdoo. | 320 Yes Versus non-tradabile criteria.
4 Other door (not main entry) =\ | 3 Mofdoo.. | 20 Yes
5 FParking area - 10000 fi2 0.06 res

Eile Edit Wiew Oplions Code Help
=l ™ I 1 L ¥ 8 =

| Project | Envelope | Interior Lighting | Exterior Lighting | Mechanical | Requirements |

[ Add Fixure || Fixbure Library |
Companent Fiafure ID | Fidura Descrption m:';n:::'mr: Ballast Lﬂmm N:mf;;m “:Lﬂ;'“?‘ Tm;:tﬂL:ﬂhﬂﬂnB Exemption
¥ Exterior Lighting Areas: Tradable Wallage: Allowead =845 Froposed= 1086 Supplemenial waltage: 800 (sea Halp for details)
1 vhilurninated area of facade wall or surface {51 HNon-tradable VWatlage: Allowed = 50 Proposed= 1640
2 lLeD 2 | LED Roadway-Fa.. = [ 1 =] a0 | [ Mone -
3 v Entry canopy (500 ) Tradable Waltage: Allowed= 1249 Froposed=16
4 : MLED 1 | LED Linear 20w =] 1 = 4 a | |mione )
5 ¥Other door {not main endry) (3 A of door width| Tradable Watlage: Mlowed = 80 Proposed = 35
5] : LHiD 2 | High-Fressure So... = | Standard 1 gl | 1 5.0 |N|:|m.- -




ELECTRICAL POWER
& LIGHTING
SYSTEMS

s

Project Information

Energy Code:
Praject Title:

2015 IECC

COMcheck Software Version 4.1.1.0
Exterior Lighting Compliance Certificate

Project Type:
. . Esxterior Lighting Zone 4 {High activity metropolitan commergial district)
IECC C405 nghtlng Power C:-mslructions'rte: Owner/Agent: Desi iConiractor:
Allowed Exterior Lighting Power ' _
A B E
Area/Surface Category Quantity able  Allowed Watts
ge (B XC)
Parking Lot Lights ; Parking area) (e 013 Yes 1
Main Entry Door | of door 30 Yes G0
Rear Egress(Employee) (Other door (not main entry)) 1 ft of door 20 Yas 20
Drive-Thru Window (Drive-up windows/doors) 1 windows 400 Mo 400
Rear Wall Mounted Lis {llleminated area of facade wall or surface) 5 fiz 0.2 Mo 1
Side Door (Cuestomer) (Other door (not main enry)) 11 of door 20 Yes 20
Total Tradable VWatts (a) = 101
Total Allowed Watts = 502
Total Allowed Supplemental Watts (b) = 1300

IJIHOUSTON

I7lj PUBLIC WORKS

Rear Wall Mounted Lis { lluminated area of facade wall or surface 5 i2). Non-{radable Wattage
LED 7: LED A Lamp 12W:

tomer) ( Other door (not main entry) 1 f of door width): Tradable Wattage

LED 8: LED PAR 12W:

1 1 1z 12

1 1 12 12

" Tolal Tradable Proposed Walls = 1032



ELECTRICAL POWER
& LIGHTING
SYSTEMS

IECC C405 Lighting Power

this look like 11 sf of
kparking to you?

‘Here’s the site plan, does

One single lamp fixture,
Three 2-lamp fixtures,
One 4-lamp fixture.

{

?

DRIV E-THRU

’ o=t
a8 o a5
o . y

=] t;I -

2 By =

@ ¥

i
\

1]

EXEMPT

IZITHOUSTON
I7lj PUBLIC WORKS

EXISTING CURE
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COMcheck Software Version 4.1.1.0
WHAT SHOULD HAVE r_'\/j Exterior Lighting Compliance Certificate
BEEN SUBMITTED

Project Information

Energy Code: 2015 IECC
Praject Title:
Project Type:
Esxterior Lighting Zone

politan comme

IECC C405 Lighting Power

Allowed Exterior Lighting Power

Allowed Exterior Lighting Power

A B C D E
ArealSurface Category Quantity Allowed Tradable Allowed Watts
Watts /Unit Wattage (BXC)

Farking Lot Lights (Parking area) 13,503 sf 11 iz 013  Yes 11 755 W
Mein Entry Door (Main entry) 6 2 fi of door 30/t Yes B0 ’1 SOW
Rear Egress{(Employee) (Other door (not main entry)) 41 ft of door 20 Yos 20 SOW
Drrive-Thru Window (Drive-up windows/doors) 1 windows 400 No 400 400 W
Rear Wall Mounted Lts (lluminated area of facade wall or surface) 3204 sf 5 fi2 A5 /sf Mo 1 480 W
Side Door (Customer} (Other door (not main entry)) 31 ft of door 20 Yes 20 sOWwW
Tatal Tradable Watts (a) = 101 2095 W

2095 #1300 = 3395 W Budget ot Al o) co

Total Allowed Supplemental Watts (b) = 1300

(a) Wattage tradeoffs are only allowed between tradable areasisurfaces,

(b} A supplemeantal allowance equal to 1300 watts may be applied toward compliance of both non-fradable and tradable areas/surfaces.

D 8: LED P, A
'12IHOUSTON LED 8 LED PAR 120/ R
I7lj PUBLIC WORKS

1 12 12
Total Tradable Proposed Walls = 1032




E LECT RI CAL POWE R & COMcht-eck So.ftwall-e Version 4.1:1.0 .
LIGHTING SYSTEMS E‘\E,/ Exterior Lighting Compliance Certificate

Proposed Exterior Lighting Power

A B c D E
Fixture ID : Description / Lamp f Wattage Per Lamp / Ballast Lamps/ #of Fixture (CXD)
L ] Fixture Fixtures Watt.

A1: LS IND XALM-FT-LED-HO-40-UE-BR: LED Roadway-Parking Unil 220V 1 1 120 120

A1 LSI IND XALM-FT-LED-HO-40-UE-BR: LED Roadway-Parking Unit 220" 2 3 120 360

A1: LSI IND XALM-FT-LED-HO-40-UE-BR: LED Roadway-Parking Linit 2200 1 4 120 480
Main Entry Door ( Main entry 2 t of door width): Tradable Wattage

LED 4: LED A Lamp 12W: 1 1 12 12
Rear Egress(Employee) { Other door {not main entry) 1 ft of door width): Tradable Waltage

LED 5: LED PAR 12\ 1 4 12 48
Drve-Thu Window ( Drive-up windows/doors 1 windows or doors). Non-tradable Watta

LED 6: LED PAR 12W:

Rear Wall Mounted Lts { lluminated area of facade wall or surface 5 ft2); Non-tr
LED 7: LED A Lamp 12W:

Side Door (Customer) { Other door (not main entry) 1 f of door width): Tradable Wattage

LED 8: LED PAR 12V 1

2095 + 1300 =3395|Wattage Budget




ELECTRIC POWER & LIGHTING SYSTEMS
IECC C405.5 Exterior Lighting

The COMcheck was incorrectly

computed for the Allowed Exterior
Lighting Power component. Please
correct and resubmit.

IZIHOUSTON
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COMMERCIAL ENERGY EFFICIENCY
ADDITIONAL EFFICIENCY
PACKAGE OPTIONS

IECC Commercial Provisions Chapter 4 Section 406




ADDITIONAL EFFICIENCY PACKAGE OPTIONS

IECC C406 Additional Efficiency

SECTION C406

Package Options ADDITIONAL EFFICIENCY PACKAGE OPTIONS

C406.1 Requirements. Buildings shall comply with at least
one of the following:

1

IJIHOUSTON
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More efficient HVAC performance in accordance with
Section C406.2.

. Reduced lighting power density system in accordance

with Section C406.3.

. Enhanced lighting controls in accordance with Section

C406.4.

. On-site supply of renewable energy 1n accordance with

Section C406.5.

. Provision of a dedicated outdoor air system for certain

HVAC equipment 1n accordance with Section C406.6.

. High-efficiency service water heating in accordance

with Section C406.7.



ADDITIONAL EFFICIENCY ﬂ] Cocneck Sotware Version 404
PACKAGE OPTIONS nvelope Compliance Certificate

Project Information

Energy Code: 2015 IECC
Project Title:

Location:

Climate Zone: 2a

Project Type: New Construction
Vertical Glazing / Wall Area: 12%

Pemit Date: s
Permit No.

Architect’s version E— omaiaes S
since he did the envelope

Building Area Floor Area

1-Dining: Cafeteria/Fast Food : Nonresidential 2053

Additional Efficiency Package

Reduced interior lighting power. Requirements are implicitly enforced within interior lighting allowance calculations.

Envelope Assemblies

Additional Efficiency Package

Reduced intenor lighting power.|Reguirements are implicitly enforced within

East Wall: Wood-Framed, 16" o.c., [Bikdg. Use 1 - Dining: Cafeteria/Fast 1150 19.0 38 0.052 0.
NJIHOUSTON e . :
171 PUBLIC WORKS Window 4: Metal Frame with Thermal Break:Fixed, Perf. Specs.: 140 e zes 0.290 0.

Product ID 1000, SHGC 0.23, [Bidg. Use 1 - Dining: Cafeteria/Fast



ADDITIONAL EFFICIENCY
PACKAGE OPTIONS

Engineer’s version
of same project

COMcheck Software Version 4.1.1.0
['\/‘_'j Mechanical Compliance Certificate

Project Information

Energy Coda:

Praoject Title:

Location:

Climate Zone: Za

Project Type: Mew Construction

Designen'Contracior:

Construction Site: OwnerlAgent:

SO, TA 7 708

Additional Efficiency Package(s)
High efficiency HVAC. Systems thal do nel meetfhe performance requirement will ba identified in the mechanical requirements checklist
report.

echanical Systems List

Quantity System Type & Description
1 RTU-1 {Singie Zone):
Heating: 1 each - Duct Fumace, Gas, Capaclty = 150 kBlwh
Propesed Efficiency = 88.00% Ee, Required Efficiency: 88.00 % Ec
Cooling: 1 each - Single Packsge DX Unit, Capacity = 92 kBluwh, Air-Cocled Condenser, Air Economizer
Propasad Efficiency = 12.60 EER, Required Efficiency: 12.10 EER + 13.8 IEER
Fan System: RTU-1 -- Compliance (Motor nameplate HP method) : Passes

Fans:

Additional Efficiency Package(s)

High efficiency HVAL.
repor,

~“IHOUSTON

1
I7lj PUBLIC WORKS

Systems thal do nol meel the parformance requirement will

Proposed Efficiency: 88.50 % Et, Required Efficiency: 80.00 % Et

Mechanical Compliance Statement

Compliance Statement: The proposed mechanical design represented in this document is consistent with the building plans,
specifications, and other calculations submitted with this permit application. The propesed mechanical systems have been
designed to meet the 2015 |ECC requirements in COMcheck Version 4.1,1.0 and to comply with any applicable mandatory
reguirements listed in the Inspection Checklist.



ADDITIONAL
EFFICIENCY
PACKAGE OPTIONS

€406 compliance\

cannot be
verified as

Qubmitted. Y,

COMcheck Software Version 4.1.1.0
Inspection Checklist

Energy Code: 2015 IECC

Requirements: 0.0% were addressed directly in the COMcheck software

Text in the "Comments/Assumptions” 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.

i R
ettt R R s

'rﬂ.‘T TERE! i i i gy i
T i ¥ 31 141
: i

ns

iPlans, spe . andjor omplies :
:calculations provide all information ;DDoes Not
swith which compliance can be iDNot Observable :

idetermined for the exterior lighting ! X !
jand electrical systems and equipment :'DNOt Applicable
land document where exceptionsto ]
|the standard are claimed. Information | '
| PR i

J

iiighting power calculations, wattage of

ibulbs and ballasts, transformers and = |
icontrol devices. . .
C406 :' Plans, specifications, and/for %%Omplies
[PRS]* :calculations provide all information iUBoes Not
‘with which compliance can be i 5
{determined for the additional energy :E""'Iu't Observable
{efficiency package gptions, ir—_lNOt Applicable | _
Qdditional Comments/Assumptions: )

HPlans, specifications, and/for

[PRO]? Icalculations provide all information
with which compliance can be
etermined for the additional energy
fficiency package options,

s Complies
iEf oes Not

[INot Observable
[CINot Applicable

IJIHOUSTON

I7lj PUBLIC WORKS



ADDITIONAL EFFICIENCY PACKAGE OPTIONS

IECC C406 Additional Efficiency
Package Options

C406.1.1 Tenant spaces. Tenant spaces shall comply with
Section C406.2. C406.3, C406.4, C406.6 @E#Dﬁ.?. Alter-
natively, tenant spaces shall comply with Section C406.5
where the entire building 15 1n compliance.

“* Separately permitted tenant spaces are allowed to
choose any of the paths that are applicable to the
space being improved, but are able to choose the on-
site renewable energy path only if the entire building
meets the minimum renewable energy capacity

IHOUSTON requirements described in Section 406.5.

||||||||||||




ADDITIONAL EFFICIENCY PACKAGE OPTIONS

IECC C406 Additional Efficiency i\/ ] :::;j'l:zcrklf: ft:;: \igz:; 4I:a1n2:e Certificate
Package Options — ’

Project Information

Energy Code: 2015 IECC
Project Title:
I E T , S I O 0 K a T a Project Type: Alteration
Construction Site: Owner/Agent: Designer/Confracior:

TENANT SPACE BUILDOUT
COMcheck #1...

Efficiency Package...

Allowed Interior Lighting Power
A B Cc D

[ Missing Additional ]

\ Area Category Floor Area Allowed Allowed Watts
(ft2) Watts / ft2 (BXC)

Since it’s an Alteration, no:| = S —m

Proposed Interior Lighting Power
D E

COMcheck Software Version 4.0.4.1 A B c
- i Fixture ID : Description / Lamp / Wattage Per Lamp / Ballast Lamps/ #of Fixture (CXD)
EﬂVG‘lOpe Com pllance Certlflcate Fixture Fixtures Watt.

School/Universit ft.
LED 1: A1: 2'X4' LED: Other: 75 51 3825
LED 2: A2: 2'X4' LED: Other: 30 51 1530
Project Information LED 3: B1: 1'X4' LED: Other: 1 33 33
LED 4: G1: LED DOWNLIGHT: Cther: 12 30 360
Total Proposed Watls = 5748

Energy Code: 2015 |[ECC
Project Title: Taco Bell
SES Howdoo Lesws Interior Lighting PASSES

1JHOUSTON Interior Lighting Compliance Statement
I7lj PUBLIC WORKS Compliance Statement: The proposed interior lighting alteration project represented in this document is consistent with the

e




ADDITIONAL EFFICIENCY PACKAGE OPTIONS

COMcheck Software Version 4.1.1.0

IECC C406 Afid'tlonal Eff'c'ency Exterior Lighting|Compliance Certificate
Package Options 2

Project Information

Energy Code: 2015 IECC
Project Title:
Project Type: Alteration

LET’S LOOKATA gt busines g
TENANT SPACE BUILDOUT "~ o o

COMcheck #2.... Missing Additional

Efficiency Package...

Allowed Exterior Lighting Power
—

A B Cc D E
ArealSurface Category Quantity Allowed Tradable  Allowed Watts
Watts / Unit  Wattage (BXC)
Illuminated area of facade wall or surface 2372 #t2 0.1 No 237
Total Tradable Watts (a) = 0
Total Allowed Watts = 237
Total Allowed Supplemental Watts (b) = 600

(a) Wattage tradeoffs are only allowed between tradable areas/surfaces
(b} A supplemental allowance equal to 600 watts may be applied toward compliance of both non-tradable and tradable areas/surfaces.

Proposed Exterior Lighting Power
A B c D E

Fixture ID : Description / Lamp / Wattage Per Lamp / Ballast Lamps/ #of Fixture (CXD)
Fixture Fixtures Watt.

1 10 47 470
Total Tradable Proposed Watts = 0

IZITHOUSTON
I7lj PUBLIC WORKS Exterior Lighting PASSES

LED 1: WP1: LED WALL PACK: Other:




ADDITIONAL EFFICIENCY PACKAGE OPTIONS

IECC C406 Additional Efficiency
Package Options

3 out of 4 forms and
NO Additional
Efficiency Package
mentioned!

IJIHOUSTON

I7lj PUBLIC WORKS

Project Information

COMcheck Software Version 4.1.1.0
Mechanical|Compliance Certificate

3

Energy Code: 2015 IECC
Project Title:

Location: Houston, Texas
Climate Zone: 2a

Project Type: Alteration
Construction Site: Owner/Agent:

Missing Additional
Efficiency Package... - -

Mechanical sttems List

Quantity
1

System Type & Description

HVAC Systern 1 (RTU-1) (Multiple-Zone):

Cooling: 1 each - Single Package DX Unit, Capacity = 95 kBtu/h, Air-Cooled Condenser, Air Economizer
Proposed Efficiency = 12.10 EER, Required Efficiency: 11.20 EER + 12.8 IEER

Fan System: None

HVAC System 2 (Multiple-Zone):

Cooling: 1 each - Single Package DX Unit, Capacity = 77 kBtu/h, Air-Cooled Condenser, Air Economizer
Proposed Efficiency = 12.40 EER, Required Efficiency: 11.20 EER + 12.8 IEER

Fan System: None

HVAC System 3 (RTU-3) (Single Zone):

Heating: 1 each - Other, Electric, Capacity = 9 kBtu/h
No minimum efficiency requirement applies

Cooling: 1 each - Single Package DX Unit, Capacity = 93 kBtu/h, Air-Cooled Condenser, Air Economizer
Proposed Efficiency = 12.70 EER, Required Efficiency: 11.20 EER + 128 IEER

Fan System: Mone

Mechanical Compliance Statement



ADDITIONAL EFFICIENCY PACKAGE OPTIONS

IECC C406 Additional Efficiency
Package Options

And the Inspection Checkllst
has no comments. o

C406 Plans, specifications, andjor [IComplies
[PRI]! calculations provide all information [Does Not
with which compliance can be [INot Observable

determined for the [additional energy )
efficiency package ptions.

[INot Applicable

Additional Comments/Assumptions:

IJIHOUSTON
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COMMERCIAL ENERGY EFFICIENCY
SYSTEM COMMISSIONING

IECC Commercial Provisions Chapter 4 Section 408




SYSTEM
COMMISSIONING

SECTION C408
SYSTEM COMMISSIONING

C408.1 General. This section covers the commissioning of
the building mechanical systems in Section C403 and electri-
cal power and lighting systems in Section C405.

4 Basically, smaller )
buildings than a
Walgreens, for
example, would be
exempt.

\_ J

IJIHOUSTON
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C408.2 Mechanical systems and service water-heating
systems commissioning and completion requirements.
Prior to the final mechanical and plumbing inspections, the
registered design professional or approved agency shall pro-
vide evidence of mechanical systems commissioning and
completion in accordance with the provisions of this section.

Construction document notes shall clearly indicate provi-
sions for commissioning and completion requirements in
accordance with this section and are permitted to refer to
specifications for further requirements. Copies of all docu-
mentation shall be given to the owner or owner’s authorized
agent and made available to the code official upon request in
accordance with Sections C408.2.4 and C408.2.5.

Exceptions: The following systems are exempt:

1. Mechanical s
tems 1n buil
ment capaci
cooling cap
combined se

gs where the total mechanical equip-
is less than 480,000 Btu/h (140.7 kW)

ity and 600,000 Btwh (175.8 kW)
ice water-heating and space-heating

capacity.
2. Systems included in Section C403.3 that serve indi-
vidual dwelling units and sleeping units.



SYSTEM C408.2.1 Commissioning plan. A commissioning plan
COMMISSIONING :hall be developed by E registered desz'wmfessmnﬂllﬂr
approved agency and shall mnclude the following items:

1. A narrative description of the activities that will be
accomplished during each phase of commissioning,
including the personnel mtended to accomplish each
of the activities.

[

~ A listing of the specific equupment, appliances or
systems to be tested and a description of the tests to
be performed.

3. Functions to be tested including, but not limited to,
calibrations and economizer controls.

4. Conditions under which the test will be performed.
Testing shall affirm winter and summer design con-
ditions and full outside air conditions.

1 HOUSTON 5. Measurable criteria for performance.



C408.2.2 Systems adjusting and balancing. HVAC sys-
SYSTEM tems shall be balanced i accordance with generally
COMMISSIONING accepted engineering standards. Air and water flow rates
shall be measured and adjusted to deliver final flow rates
within the tolerances provided i the product specifica-
tions. Test and balance activities shall include air system

and hydronic system balancing.

C408.2.2.1 Air systems balancing. Each supply air
outlet and zone terminal device shall be equupped with
means for air balancing 1n accordance with the require-
ments of Chapter 6 of the Infernational Mechanical
Code. Discharge dampers used for air-system balancing
are prohibited on constant-volume fans and vanable-
volume fans with motors 10 hp (18.6 kW) and larger.
Aar systems shall be balanced 1in a manner to first mini-
muze throttling losses then, for fans with system power

of greater than 1 hp (0.746 kW), fan speed shall be
adjusted to meet design flow conditions.

Exception: Fans with fan motors of 1 hp (0.74 kW)
il HOUSTON or less are not required to be provided with a means

[ 1 i



SYSTEM E-’Id[;-&l_.l.i H_j.'drun:i: '-:.j.'slt_ems l:ujillmll::illigl:j Iudiv.iduaé
ydronic heating and cooling coils shall be equippe
COMMISSIONING with means for balancing and measunng flow.
Hydronic systems shall be proportionately balanced in
a manner to first numimize throttling losses, then the
pump impeller shall be trimmed or pump speed shall be
adjusted to meet design flow conditions. Each hydronie
system shall have either the capability to measure pres-
sure across the pump, or test ports at each side of each

pump.
Exceptions: The following equpment i1s not

required to be equupped with a means for balancing
or measuring flow:

1. Pumps with pump motors of 5 hp (3.7 kW) or
less.

2. Where throttling results in no greater than 5
percent of the nameplate horsepower draw
above that required if the impeller were

'\ IHOUSTON trimmed.

I:"li PUBLIC WORKS



SYSTEM C408.2.4 Preliminary commissioning report. A prelimi-
COMMISSIONING i Ssioni

shall be completed and certified by the registered design
professional or approved agency and provided to the
building owner or owner’s authorized agent. The report
shall be organized with mechanical and service hot water
findings 1n separate sections to allow independent review.
The report shall be identified as “Preliminary Commis-
sioning Report™ and shall identify:

1. Itemization of deficiencies found during testing
required by this section that have not been corrected
at the time of report preparation.

2. Deferred tests that cannot be performed at the time
of report preparation because of climatic conditions.

3. Clumatic conditions required for performance of the

deferred tests.
1JTHOUSTON

I7lj PUBLIC WORKS



SYSTEM C408.2.4.1 Acceptance of report. Buildines. or por-
COMMISSIONING fions thereof, shall not be considered acceptable for a\
final mspection pursuant to Section C104.3 until the
code official has received a letter of transmattal from

Is there the building owner acknowledging that the building
something owner or owner's authorized agent has received the
unclear about Qrelimjnary Commissioning Report. )
this? C408.2.4.2 Copy of report. The code official shall be

permitted to requure that a copy of the Preliminary
Comnussioning Report be made available for review

by the code official.

C408.2.5 Documentation requirements. The construc-
tion documents shall specify that the documents described
in this section be provided to the bwlding owner or
owner’s authorized agent within 90 days of the date of

receipt of the certificate of occupancy.
IMIHOUSTON

I7lj PUBLIC WORKS



SYSTEM [E“.-iIEIE.E.S Documentation requirements. The E‘GHSE'H.‘D
COMMISSIONING | tion documents shall specify that the documents described
i thus section be provided to the building owner or

owner's authorized agent within 90 days of the date of

This means we SEEE‘iET of the certificate of occupancy. <

should see notes C408.2.5.1 Drawings. Construction documents shall
in the permit set include the location and performance data on each
about this. | piece of equipment. )

C408.2.5.2 Manuals. An operating and maintenance
If we don’t, the mamml shall be provided and include all of the follow-

mng:

1. Submuittal data stating equipment size and
selected options for each piece of equipment
requiring maintenance.

set is rejected.

2. Manufacturer’s operation manuals and mainte-
1 LIHOUSTON nance manuals for each piece of equipment

I7lj PUBLIC WORKS



Y T proposed watts are less than or equal |INOt Ob‘se.'rvable
s s E M to allowed watts. CINot Applicable
C408.2.1 Commissioning plan developed by [ClComplies
co M M I ss I O N I N G [FI28]* registered design professional or Upoes Not
approved agency. [CINot Observable
[INot Applicable

C408.2.3. |HVAC equipment has been tested to  [JComplies
1 ensure proper operation. [Does Mot

COMcheck covers PRI s oenruaie

CNot Applicable

co m m iss i o n i “ g y th is 5408.2 .3. |HVAC control systems have been Llcomplies

tested to ensure proper operation, DDgeg Not
- - - [FI10]* calibration and adjustment of controls. [INot Observable
engineer ignored it. Eiot Applcatle
C408.2.4 Preliminary commissioning report [ClComplies

- - -
1 P . l:l
The size exception IS |7/ compied o cored by repisterea Dooes ot

agency. [INot Observable

[CINot Applicable
prObably met, bUt no C408.2.5. Furnished HVAC as-built drawings Clcomplies

1 submitted within 90 days of system Opoes Not

exception comment Dot Observable

CNot Applicable

was in ut C408.2.5. Furnished as-built drawings for DCompIies
p u 1 electric power systems within 90 days [ Does Not

3
[FI16] of system acceptance. [INot Observable

C408.2.1 Commissioning plan developed by [ IComplies
[FI28]1 registered design professional or [1Does Not

approved agency. [ INot Observable
[_INot Applicable

C408.3 Lighting systems have been tested to DCompIies
[FI33]* ensure proper calibration, adjustment, [pges Not
programming, and operation.

1JTHOUSTON [CINot Observable
I li PUBLIC WORKS [INot Applicable
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DEVELOPMENT

A COMcheck Desktop 4.1.2
DOPTION

COMPLIANCE What's new:

Version 4.1.2.0 addreszes the following:
RESOURGE CENTER

90.1-2013/2016 projects having window U-factors greater than 1.23 were incorrectly getting reset to U-.015 by a third-party library called
OpenStudio. This error in OpenStudio gives a notable benefit to these windows. This U-factor reassignment has been corrected and projects
that were benefiting in this way will now likely be less compliant.

Two bugs were found and fixed when applying 90.1-2013/2016 and the project includes multiple types of fenestration products or when
window-wall-ratio is greater than 40%.

HVAC systems specified under 90.1-2016 that are evaluated for economizer requirements may have incorrectly been reporting an
economizer requirements when cooling capacity is less than 54 kBtu/hr applies. This error has been correctly in this release.

British Columbia projects can now select locations within their jurisdiction while using 90.1-2013/2016.

Fenestration performance data sourcad from NFRC have been updated.

Various report formatting enhancements are included in this release.

Support for 2012 North Carolina has been removed.

= Printing of inspection requiremants reports for Massachusetts projects was repaired.

= Java runtime engine has been upgraded to satisfy changes in download security policy associated with 90.1-2013/2016 weather file
downloads.

Version:
412

Build:

4122

Release date:

Wednesday, April 1, 2020

Upload:

D COMcheck 4 1_2_0_setup.exe &
D COMcheck 4 1_2_1_setup.exe &
D COMcheck 4 1_2 2 setup.exe &

Platform:

!l__'l HOUSTON Windows
I7"li PUBLIC WORKS Logo:




IN SUMMARY

* Beginning January 1, 2021, plans submitted with
iIncomplete COMcheck reports will be rejected at pre-
screen.

* |f you have enough quantity, then plan reviewers will
judge the quality of the comments in the reports.
a) "Requirement will be met” is not acceptable.
b) Exemptions and exceptions must be specific.

c) Comments must locate the info in the plans.
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