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« Commercial Energy Code Summary

» Energy Codes 101

» Paths of compliance

« ASHRAE 90.1 2010 & IECC 2012 Comparison

» Increased prescriptive insulation requirements — Table C402.2

« Manual daylighting controls for buildings seeking 30% < WWR
< 40%;

 Skylights/daylighting for large (>10,000 ft?) spaces w/ tall
ceilings;

» Continuous air barrier requirement for most buildings —
Mandatory

* Interesting HVAC & Lighting Provisions
« 2015 IECC Preview
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CHAPTER 303
STATE BUILDING CODE—REQUIREMENTS FOR
ENERGY CONSERVATION IN CONSTRUCTION

[Prior to 12/21/05, see rules 661—16.800(103A) to 661—16.802(103A)]

661—303.1(103A) Scope and applicability of energy conservation requirements.

303.1(1) Scope. Rules 661—303.1(103A) through 303.3(103A) establish thermal energy effi-
ciency standards for the design of new buildings and structures or portions thereof, additions to exist-
ing buildings, and renovation and remodeling of existing buildings, except for residential buildings of
one or two dwelling units, which are intended for human occupancy and which are heated or cooled by
regulating their exterior envelopes and selection of their heating, ventilation, and air-conditioning sys-
tems, service water heating systems and equipment for the efficient use of energy, and lighting efficien-
cy standards for buildings intended for human occupancy which are lighted.

303.1(2) Applicability. Rules 661—303.1(103A) through 661—303.3(103A) apply to design and
construction of buildings which are intended for human occupancy throughout the state of lowa. Any
construction of buildings or facilities which are intended for human occupancy and which are heated or
cooled 1s covered, with the exception of renovation and remodeling of residential buildings of one or
two dwelling units, which are not covered. Rule 661—303.2(103 A) establishes standards for design
and construction of residential buildings of three or fewer stories. Rule 661—303.3(103A) establishes
standards for design and construction of commercial buildings and residential buildings of four or
more stories. The occupancy of any building covered by this chapter shall be determined based upon
the occupancy definitions in chapter 3 of the International Building Code, 2006 edition.
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ANSI/ASHRAE/IESNA Standard 90.1-2010
(Supersedes ANSI/ASHRAE/IESNA Standard 90.1-2007)
Includes ANSIASHRAE/IESNA Addenda listed in Appendix F
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U-Factor and
“UA’!
Alternatives

R-values
Table R402.1.1 U-factor
Table C402.2 R402.1.3 - REScheck

C402.3 - COMcheck

There are three paths of Compliance
Prescriptive
Trade-off

Performance

Simulated
Performance

(software)

Simulated
Performance
Alternative

R405 - REMrate

C407 - DOE I
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Exception: The following need not comply provided
the energy use of the building is not increased:
1. Storm windows installed over existing fenestra-
thon.
2. Glass only replacements in an existing sash and
frame.
wall or floor cavities
£ comstruction provided that these cavities
are filled with insul
4. Construction where the existing roof, wall or
flocr caviry is not exposed.

. Reroofing for roofs where neither the sheathing
nor the insulation is exposed. Roofs without insu-
lation in the cavity and where the sheathing or
insulation is exposed during reroofing shall be
insulated either above or below the sheathing,

. Replacement of existing doors that separate con-

space from the exterior shall not require

allation of a vestibule or revolving door,

provided, however, that an existing vestibule that

separates a conditioned space from the exterior
shall not be removed,

. Alterations that replace less than 50 percent of
the luminaires in a space, provided that such
alterations do not increase the installed interior
lighting power.

3. Alterations that replace only the bulb and ballast
(isting luminaires in a space provided
tion does not increase the installed

interior lighting power,
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* 30% Improvement over 2006 IECC;
* Equivalent savings to 90.1-2010;

* Must select an additional efficiency package:
— Efficient lighting system,
— Purchase higher efficiency HVAC equipment, or

— Design for on-site renewable energy at least 0.5 W/ft?,

* Continuous air barrier requirement for most buildings;
* Automatic daylighting controls for buildings seeking 30% < WWR < 40%;
» Skylights/daylighting for large (>10,000 ft*) spaces w/ tall ceilings;

* Equipment efficiencies higher, energy recovery in more applications;

e Commissioning required where HVAC > 40 tons cooling and > 600 Kbtuh heating;

* Functional performance testing (Cx) for LTG systems; and
 Updated reference to ASHRAE 90.1-2010

fppt.com
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() ASHRAE STANDARD ﬁ ASHRAE STANDARD

Enorgy Standard for Energy Standard for
Buildings Except Low-Rise
S
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30% Improvement over 90.1-2004

Change to Title, Purpose, Scope to address process (plug, data) loads;
Process cooling (data centers) now addressed;

Continuous air barrier requirement for most buildings;

Cool/High albedo roof requirements added for Zones 1-3;

WWR < 40% w/ South-facing glass area > West-facing, > East-facing
Skylights/daylighting for large (>5,000 ft?) spaces w/ tall ceilings;
Automatic daylighting controls required in most spaces;

Equipment efficiencies higher, energy recovery in more applications;
VRF systems added; New term (IEER) for unitary focus on part-load;
Plug load control for half of all receptacles in certain spaces;

Exterior lighting power allocated by Zoning; and

LEED — Appendix G is not a compliance path.
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Scope & Administration
Definitions
General Requirements

Commercial

402) ENVELOPE

403) MECH

404) SERVICE WATER HEATING
405) LIGHTING

406) HIGH EFF MEASURES
407) PERFORMANCE

408) COMMISSIONING

5. Referenced Standards

IR

Purpose

Scope

Definitions & Abbreviations
Administration & Enforcement
ENVELOPE

HVAC

SERVICE WATER HEATING
POWER

LIGHTINGG

10. EQUIPMENT

11. ENERGY COST BUDGET METHOD
12. Normative References
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1 4 EXCEPT 5 AND MARINE
CLIMATE MARINE 4

ZONE All All
All Other |Group R| other Group F other Group R

Roofs

Insulation
entirely -20ci -20ci -20ci -20ci -20ci -20ci | R-25ci
above deck
Metal

buildings
(with R-5 3 R-1
thermal R-1
blocks)?: ©

Attic and R-38 - R-49 R-49

other
Walls, Ab
Mass -5.7ci -5.7ci -5.7ci -7.6¢i -7.6¢i -9.5ci | R-9.5ci Aci -15.2ci |R-15.2ci| R-25ci R-25ci

Metal - - - - - R-13 + R- 13 + [WR- 13 +8 R- 13+ R-13 + | R-13+ | R-13 + | R-13+
building -6.5¢i -6.5Ci -6.5c¢i -13ci -6.5¢i -13ci | R-13ci i R13C\ R-13ci R13C\ i |/ R-13ci |R-19.5c¢i| R-13ci |R-19.5ci

9+ R-30
11S R-11

+ | R-30
LS |R-11

+
LS

Metal - - - - - - R-13 + R-13 + R-13 + | R-13 + | R-13 + | R-13+
framed I i i -7.5Ci -7.5Ci -7.5¢i | R-7.5ci .OCi LB R-7.5di .5¢Ci | [R-7.5ci |R-15.6¢i| R-7.5ci | R17.5c¢i

R13 + | R13 +
: ) ; ) | R-13 4 | R-13 +
Wood - - - - - - R-13 + - : : : R-7.3¢i | R-7.5Ci | p {5 6ci|R-15.6¢i

framed and -3.8ci -3.8ci -3.8ci -3.8ci -3.8ci -3.8ci | R-3.8ci .8ci -3.8ci or R-20 | or R-20
other ] ’ ’ ’ ” ~20 | or R-20 - * s | o] S Reod
R-3.8ci | R-3.8ci

Walls, Below Gra/le

Below-grade

walld NR R-7.5ci | R-7.5¢i | R-7.5ci .5 .5 .5¢i | R-10ci | R-10ci | R-10ci |R-12.5ci

Floors
Mass -6.3ci -8.3ci - i R-10ci R-10ci |R-10.4ci| R-10ci -12.5¢i |R-12.5ci |R-12.5ci| R-15ci |R-16.7ci| R-15ci |R-16.7ci
Joist/framing - - - R-30 R-30 R-30 - - R-30 R-30% R-30% R-30% R-30¢ R-30¢
Slab-on-G

R-10 for R-15 for| R-15 for
Ynheated NR NR NR 24 24
below below

R-7.5 for R-10 for | R-10 for | R- R-20 for| R-20 for

Heated 24 24 48 48

slabsd 12
below below below below below

Opaqu
Swinging -0. U-0.61 -0. -0. U-0.61 | U-0.61 | U-0.61 . . . . . . U-0.37 | U-0.37

Roll-up or _ ~ _ _ _ _ _ _ _
sliding . R-4.75 . . R-4.75 | R-4.75 | R-4.75 . . . . . . R-4.75 | R-4.75




N ( g 3
2012 Commerci | % S

Fenestration by Climate Zone - pies “JESS
Table G4023°

TABLE C402.3
BUILDING ENVELOPE REQUIREMENTS: FE NESTRATION

Vertical fenestration

U-factor

Fixed fenestration 0.50 0.50 0.38

Operable fenestration 0.45

SHGC

Skylights

0.50
0.40

NR = No requirement.
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zones 1-6

Climate
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Climate zones 6-8
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Climate zones 6-8
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Climate Zones 1-6
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Climate Zones 1-3
Climate Zones 4-8
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lowa’s climate zones 5 & 6
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Plywood
Oriented strand board

Extruded polystyrene insulation board

Foil-faced urethane insulation board

Closed cell spray foam minimum density of 1.5 pcf
Open cell spray foam density between 0.4 and 1.5 pcf
Exterior gypsum sheathing or interior gypsum board
Cement board

Built up roofing membrane

Modified bituminous roof membrane

Fully adhered single-ply roof membrane

A Portland cement/sand parge, stucco, or gypsum plaster

Cast-in-place and precast concrete

Sheet metal or aluminum
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4x8 sheet of
gypsum board

Interior at 70°F
and 40% RH

4x8 sheet of
gypsum board
with a 1in2 hole

Interior at 70°F
and 40% RH
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ASHRAE/ACCA Standard 183

Exterior design conditions
Specified by ASHRAE
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UNITARY AIR CONDITIONERS AND CONDENSING UNITS, ELECTRICALLY OPERATED, MINIMUM EFFICIENCY REQUIREMENTS
A Lo = — RS R e LN R e e

SUBCATEGORY OR
EQUIPMENT TYPE SIZE CATEGORY RATING CONDITION MINIMUM EFFICIENCY" TEST PROCEDURE"

Split system 13.0 SEER

Outdoor air AHRI 340/360

3.2 COi’
(as of Jan 1, 2010)

(Cooling capacity)

(continued)
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25 people

Demand control ventilation (DCV): a ventilation system capability that
provides for the automatic reduction of outdoor air intake below design rates

when the actual occupancy of spaces served by the system is less than design
occupancy.
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Cooling energy recovery in Climate Zones 5 & 6

Systems requiring dehumidification that employ energy recovery in series
with the cooling coil

Where largest source of air exhausted at a single location at building
exterior is < 75% of design outside air flow rate

Systems operating at < 20 hours per week

5/
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TABLE C403.2.6
EMERGY RECOVERY REQUIREMENT

PERCENT (%) OUTDOOR AIR AT FULL DESIGN AMIRFLOW RATE
CLIMATE Z0OHE

WE = not required

fppt.com
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CLIMATE ZONES ECONOMIZER REQUIREMENT

1A, 1B

2A 7R, 3A. 3B, 3C_ 4A_ 4R, Economuzers on all cooling
4C.5A 3B, 3 _6A. 6B, 7.8 systems 2 33,000 Bru/h®

Mo requirement

For 511 British thermal unit per hour = 002931 W,
a. The total capacity of all systems without economizers shall not excead
1CHCI:I:I Eru;‘h per baildiag, or 20 percent of its air econdmizer capacity.

TABLE 6.5.1A Minimum Fan-Cooling Unit Size for Which an Economizer is Required for Comfort Cooling

Climate Zones Cooling Capacity for Which an Ecomomizer is Required

la, 1b Mo economizer requirement

Za, Th, 3a. 4a. 53, Ga
3b, 3c, 4b, 4c. 5b, 5¢, 6b, 7. 8
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BSR/ASHRAE/IES Standard 202P

Second Public Review Draft

Commissioning Process for

Buildings and Systems

Second Public Review (November 2012)
(Complets Draft for Full Review)

ASHRAE, 179 Tule Cich, NE. Allanta GA 36326 2345

% llluminating

INEERING
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National Institu
BUILDING S

te of
CIENCES

NIBS Guideline 3-2012
Building Enclosure Commissioning Process BECx

This Guideline is for Use with ASHRAE Guideline 0-2005:
The Commissioning Process

AIA

Architects Leading the Commissioning Process in
New Construction
Conrbute by Michae Cheleckih, NA
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Space-by-Space Method
Floor area of each space x value for the area
Then sum the allowances for all the spaces
Tradeoffs among spaces are allowed
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TABLE C405.5.2{2)
INTERIOR LIGHTING POWER ALLOWANCES:
SPACE-BY-SPACE METHOD

COMMON SPACE-BY-SPACE TYPES LPD {wit)

Atrium — First 40 feet in height 0.03 per ft. ht.

Atrium — Above 40 feet in height .02 per fi. ht.

Audience/seating area — permanent
For auditorium
For performing ans theater
For motion picture theater
Classroomilectureftraining
Conference/mesting/multipurpose
Corridoritransition
Dining area
Barloungesleisure dining
Family dining area
Fitting room performing arts theater
Electricalimechanical

Laboratory for classrooms
Laboratory for medicalfindustrialfresearch

Lobby for performing ants theater

Lobby for motion picture theater

fppt.com
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Interior Lightihg"’tg/p" 0
C405.2.2.1 — Occupane

9.4.1.2(b)—OGCLf/y56n or |
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2015 I[ECC / ASHRAE 90.1-2013 Preview
COMMERCIAL CONSTRUCTION
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Overall Efficiency Improvements

. 2015 1ECC could be as much as +2% but no more
S[ECC  than +5% upon 2012 IECC

— Slight reduction in building thermal envelope
— Modest gains in mechanical systems efficiency
— Modest gains in lighting systems and controls

— Vertical and horizontal people movers

o ASHRAE SSPC 90.1, PNNL Progress Indicator
depicts a +7.8% improvement upon 90.1-2010
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U.5. DEPARTMENT OF Energy Emc'ency &
ENERGY Renewable Energy

. Building Energy Codes Program

ABOUT BECP VFHY BUILDING ENERGY CODES RELATED LINKS

EERE Information Center

i POWER TOOLS

Publications ! S chec !.7_’, Status

Evonts Calendar ) Heplen
Jobinternship Opportunities

RECENT UPDATES
‘Engneers

gners

Code Enforcoment Officials

State & Loc ode Adoplers

Codes Advocates : Solutions & Help Center CODES IN THE NEWS

Students New e Groen Buldng Codes
Launcred *

FOLLOW US! ation 8 Ts

State Buldng Code Councl Adcpts
New Rudes Promote Energy
C vabon And Buddng Sarety

Fie

) COMMERCIAL | i s
Energy Codes : Homes inMake *
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