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Simple Buildings:

A Compliance Guide to Energy Code Compliance for Simple Commercial Buildings

SIMPLE BUILDING

QUALIFIERS
(4, 9 .9.9.9.9.9.9.€C § ¢

BUILDING ENVELOPE

e —

© portumen, used under license from Shutterstock.cony

V No more than two wall typeq

the building.
V Only one roof type

V Only one floor type

V Glass levels below 40 percq
windowio-wall ratio.

Photo credit: Ryan Meres, 2013

This compliance guide was developed yohelfil need to refer directly to the co

those with Simple Buildings comply wittestef the 2012 IECC for guidance.
2012 International Energy Conservatiorh%o

MECHANICAL

88ide is intended to give helpful infg M Singlelzoneiunitary systems

(IECC). Though the goal of the guide 'Snligtion on the code provisions applicabl €GN aTel¢={= o fel VIR 8 [S55

make the energy code more accessibl§ [ar. 1, ;iding and is organized by comp

anyone who is interested, the target aurq(ieenqg_e ¥ Ly o =l [PEssl e C

. . . . =t systems.
is designers, engineers, and building officials. Y

V  Building Envelope V No snow melt systems

What is a simple system? V Mechanical Systems

g GDZ AD&n UGgn ANDA Vggervié‘e%ét\/\fgté‘r Hgaténjg gse”
building size, but of building components. ‘ o SERVICE HOT WATER
The four components to evaluate are; tHe El€ctrical Power and Lighting SystemSViss r=ViS

building envelope, mechanical systems, ser- )

. . , How to use the Guide:
vice hot water heating, and electrical power _ _
and lighting systems. A Simple Building@4aw the steps outlined in the biue mafgiRSEICHENEY
range from a 3,000 square feet (sq ft) d@heach component or read the comple
tist office to a strip mall, or a 100,000 sar}p refer to the illustrations for more infg¢
warehouse. The sidebar on the right offiaéion. Code citations are provided for €2sSAaiRINIC
page lists the criteria for Simple Buildinggference to the complete code. V All types and systems
and the systems to which this guide applies.

If your building does not meet these criteria,

V Standard water heater




Simple Buildings: 2012 IECC, Quick Reference Table

Primary Secondary Steps to Ensure Compliance 2012 IECC
Componen Component
1. Determine |Step BE1&)J DA DN gADZ aGg3G A0 DPAG6 4Dz hGb3 {53
Applicable Step BE1lRefer to Table C402.2 for minimWfaldkes and-factors for
Requirements each component of the building envelope.
2. Roof Insulation| Step BE2dnsure insulation is the propalie for the roof type, per Tgblg)o 2 1
C402.2.
Step BE2W/ erify that the building specifications meet the requiremgnts for roof
solar reflectance and thermal emittance.
3. Walll Insulation | Step BE3&etermine wall type according to code definitions C402.2.2
Step BE3Ietermine cavity or continuous insulation requirements, per Table
C402.2, for the appropriate assembly type.
4. Floor Insulation| Step BE4&etermine floor type according to code definition C402.2.5
Step BE4Ietermine insulation requirements for floors over unconditioned
spaces per Table C402.2. C402.2.6
Step BE4®etermine insulation requirements for slabs on grade pef Table
C402.2.
5. Opaque Doors | Step BEEnsure the opaque doors meetfd&dd requirements of Talle 402 2 7
C402.2.
Building |6. Fenestration | Step BE6&elect fenestration rated in accordance with NFRC 100 3y g60;
Envelope Step BE6W/erify glazing is no more than 30 percent of gregsaaisowa||

area and skylights are no more than 3 percent of gross roof area.
Step BEG6df fenestration exceeds 30 percent of grosgrableweall areg
or skylights exceed 5 percent of gross roof area, ensure that apprg
lighting controls are installed (only applicable in Clim#&e@onate 1
Zones 7 and 8 are limited to 30 percent).

Step BE6d/erify that the required spaces over 10,000 sq ft contain
mum skylight area.

Step BE6&/erify all daylight zones under skylights required by sect
C402.3.2 are controlled by multilevel lighting controls

Step BE6¥ erify that skylights over specified spaces have a haze fg
than 90 percent when tested in accordance with ASTM D 1003.
Step BE6y/ erify that glazed fenestratiantor and SHGC values com
with Table C402.3.

Step BE6Ht SHGC values are higher than allowed in Table C402.3
the projection factor allows for an increase in the SHGC.

Step BES6If skylight{factor or SHGC do not comply with Table C403
ify that automated daylighting controls are specified and installed.
Step BE6JVhere dynamic glazing is installed, verify that it complieg
SHGC requirements.

priate day-

the mini-
on

ctor greater
Dly

verify that
.3, ver-

with the

g Nj




Simple Buildings: 2012 IECC, Quick Reference Table

Primary
Componen

Secondary
Component

Steps to Ensure Compliance

2012 IECG

7. Air Leakage

Step BE7/erify that a continuous air barrier is appropriately specifig
structed.

Step BE7W/erify that one of the three air barrier compliance options
specified.

Step BE7&/erify that fenestration meets the appropriate air leakage
ments or qualifies for one of the two exceptions.

Step BE7d/erify access openings meet air leakage requirements
Step BE7é&/erify air intakes and exhaust openings have appropriate
Step BE7Werify weather seals on all cargo doors and loading dock (
Step BE7¥erify a vestibule is designed and properly constructed fq
doors into spaces greater than 3?000ldss otherwise exempt

Step BE7Ispecify and install IC rated recessed lights and ensure th
sealed

1 Between housing and interior wall or ceiling covering

1 Between conditioned and unconditioned spaces (as applicable)

a8 gon-
has been
require-
dampers
loors

r entrance

Py are

Mechanical

1. Calculating
Heating and Cool
Loads

Step M1Calculate heating and cooling loads in accordance with ASI
ng

(RARLEE

2. HVAC Equipmg¢
Efficiencies

pBtep M2Ensure efficiencies comply with the IECC Table C4@3.2.3 (]

1 £403.2.3

3. HVAC Control

quired features.

Step M3kEnsure heat pumps have controls to prevent supplementa
when the heat pump can handle the load.

Step M3dEnsure gravity dampers automatically shut when system is

sStep M3aEnsure temperature controls are specified and installed witihath e 4

'y operation

not in use.

4. Demand Contr
Ventilation

bBtep M4Ensure demand control ventilation is specified and installed
spaces larger than 500 sq ft if occupancy loads are greater than or
persons per 1,000 sq ft.

fonese 5.1,
bqual to 25

5. Energy Recovdq
Ventilation

I$tep M5Ensure energy recovery ventilation systems are installed

C403.2.6

6. Duct and Plend
Insulation and
Sealing

rBtep M6Specify and install duct and plenum insulation and sealing

C403.2.7

7. Piping Insulatig

rStep M7Specify and install piping insulation

C403.2.8

8. Economizers

Step M8Ensure economizers are specified and installed on single a
(when serving a single space) systems greater than 33,000 Btu/h u
exception applies

NG440 gate

hless an

9. Mechanical sy9

tems commission|n

and completion
requirements

Step MVerify that all system commissioning requirements have be
s%ecified on construction plans and completed after construction.

bR HP8perly




Simple Buildings: 2012 IECC, Quick Reference Table

Primary |Secondary Comp Steps to Ensure Compliance 2012
Componen| nent IECC
1. Equipment |Step SWEnsure the system complies with the efficiencies in accordgCéQith
Efficiencies |Section C404.2 and Table C404.2. in the IECC.
2. Controls Step SWZnsure equipment includes: C404.3,
vV Automatic and manual off switch for recirculation pumps C404.6
_ V  Temperatures that are set¥® iblfublic restrooms and dwelling unifs,
Service Hot 90°F for other occupancies.
Water
Systems
3. Heat Traps | step SWEnsure heat traps are installed on systems without circulatifr484g%
4. Piping InsulatiopStep SW4nsure appropriate insulation is specified and installed on ¢i@A04tiSg
and nortirculating pipe.
1. Maximum Interiddtep L1aCalculate maximum interior lighting power allowance C405.5.2
Lighting Power | Step L1kCalculate actual installed interior lighting power loads based on allow-
ances and exemptions.
Step L1dEnsure wattages used for calculations are consistent with Sgction
C405.5.2.
2. Interior Lighting Step L2aEnsure manual controls are specified and installed in appropi@spages
Controls Step L2kEnsure appropriate spaces have light reduction controls
Step L2dEnsure automatic time switch control devices are specified and installg¢d
Electrical Step L2dEnsure occupancy sensors are specified and installed
Power and Step L2eEnsure manual or automatic controls are specified and instdlled in all
Lighting daylight zones.
Systems Step L2fEnsure mulgvel lighting controls are specified and installed fpr daylight
zones under skylights per C402.3.1.2 and C402.3.2.
Step L2gensure appropriate, dedicated controls are specified and ingtalled for
display, accent, and supplemental task lighting. . .
Stepl2nfi Aga ¥DZ DEgA 6§dzAg | aAUA DEJIDDI |4
3. Exterior LightingStep L3aDetermine tradable andtramtable lighting areas C405.6.2
Power Step L3tDetermine in which zone the building is located
Step L3dCalculate exterior lighting allowance
4. Exterior LightingStep L4Ensure appropriate exterior lighting controls are specified angl@#ial2d
Controls
Additional - Step EOEnsure the HVAC system meets the efficiency requirement @4 06i2e
Efficiency %"e ﬁfg'rcr;]e;r;[c'gVAC C4(§)6.2(1Q4) if the HVAC pen‘)c/)rmance option is selected.
Package
Options

2.Efficient Lighting
System

) Step EO2f the efficient lighting system option is selected, the lighting
should be done as described in Stelpkclihahe Electrical Power and Li
Systems Section of this Guide with a maximum interior lighting allow
mined in Table C406.3.

oalaio
ghting
hnce as ds

pter-

3. OnSite Supply
Renewable Energ

pMhose specified in section C406.4.

hBtep EOEnsure renewable energy system rating is greater than or €

(De0604

6
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Step BE1la.

Building Envelope S —

Refer to Table C402.2 ff
minimum-Ralues and U
-Factors (for doors) for
each component of the
building envelope.

Climate Zones

The 2012 IECC identifi

eight climate zones nati

wide. Building energy us
Where two or more layers of continuous iASEIEHG=1 Kot A==\l 1e)
board are used in a construction assembly ISRt K1yl elols (N (1o
C402.1.1 shall be installed in accordance with the IRSEHREOR =06 [1i{= (=g s =)
0- Ug&dak Uxu 40 Uo NNy A3ADEDINA ODDU 6 g A o AGININIDATE: G el 0 A
The code requirements for insulation and " @ AaD 3Aa0DBUG ¢ Ao ARNNERGHMEG!

fenestration are based on occupancy type,address the installation of two or more lay@rSEHTR = M=l 11

OGohak ®+a 49 006NN A% EBHReweeq each layenshall Beg Baliige AR NEY

2 il |
© Darryl Brooks; 2013, used under lieense. tterstock

Ui ohdak =

UagNj gAdz 9
more than three stories in height.

1. Determine Applicable Requirements

[SHERSY
> >
(SR

§06N3DZ q staggered. Zone.

v 0043 Ak 20 RGAFRE] DB & For more information, vi
buildings. the energycodes.gov w4
A e s e . - . o s i  site.

V USNN AAGDO ¢g¢ Dag o0Aé aAGDD Ae ADZ al
cial building, regardless of height. Simple Building criter.

. . for the building

b. Insulation Requirements envelope:

For each component of the building dfvelope V No more than two wal

roofs, walls, floors, slab on grade, and opaque types in the building.

doorKa minimum insulatiewd&ue and-U
factor (for doors) is listed in Table C402.2. The
IECC specifies what can and cannot be counted

V Only one roof type

V Only one floor type

asthe RO NaDZ DAY 3AAG OGosAaL TN | e evels below 4d
A A G D2+ avalues ardifér DBulati@n only). RN T
Table C402.2 shows minimwialRe AN L ratio.

requirements for each of these assembilies. k

— = =g =

© Alena Brozova, 2013, used under license from Shutterstock.com
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TABLE C402.2 OPAQUE THERMAL ENVELOPE REGUIREMENTS
5

4
. 1 2 3 6 7 8
Climate Except Marine And Marine 4
Zone All other Group All Group All Group All Group All Group All Group All Group All Group
R other R other R other R other R other R other R other R
Roofs
Insulation

. R-20ci R-20ci | R-20ci | R-20ci | R-20ci | R-20ci | R-25ci | R-25c¢i | R-25ci | R-25ci | R-30ci| R-30ci | R-35ci | R-35ci | R-35ci | R-35ci
entirely above

Metal buildings R-19 + R-19 + R-19 + R-19 + R-25 + R-30 + R-30 +

R-19+R- | R-19+ R-19 + R-19 + R-19 + R-19 + R-25 + R-30 + R-30 +
(with R-5 thermal ) R-11 ) R-11 ) R-11 ) R-11 ) R-11 ) R-11 ) R-11 )
blocks)™ 11Ls R-11LS LS R-11LS LS R-11LS LS R-11LS LS R-11LS LS R-11LS LS R-11LS LS R-11LS
Attic and other R-38 R-38 R-38 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-5.7ci R-5.7ci | R-5.7ci | R-7.6¢i | R-7.6¢i | R-9.5ci | R-9.5ci | R-11.4ci 11.4ci R-13.3ci 13.3ci R-15.2ci 15.2¢i R-15.2ci | R-25ci | R-25ci

R-13+ R- | R-13+ R | R-13+ | R-13+ R | R-13+ | R-13+ R | R-13+ | R-13+ R | R-13+ | R-13+ R| R-13+ | R-13+ R | R-13+ | R-13+ R| R-13+ | R-13+

Metal building® | = ¢ ¢ 65c |R-65ci| -13¢i |R65ci| -13¢i | R-13ci | -13¢i | R13ci | -13¢i |R-13ci| -13¢i | R-13ci | -195¢i | R13ci | R-

R-13+ R- | R-13+R| R-13+ | R-13+ | R-13+ | R-13+ | R-13+ | R-13+ | R-13+ | R-13+ |R-13+| R-13+ | R-13+ | R-13+ | R-13+ | R-13 +

Metal framed 5ci 5ci | Rsci | R-7.5¢i | R7.5¢i | R-7.5¢i | R-7.5¢i | R-7.5¢i | R7.5¢i | R-7.5¢i | R- | R-7.5¢i | R-7.5¢i | R-15.6¢i | R-7.5¢i | R-

R-13+ |R-13+]| R-13+ | R-13+ | R-13+ | R-13+ | R-13 +

Wood framed R-13+R-| R-13+ | R-13+ | R-13+ | R-13+ | R-13+ | R-13+ | R-13+ | R-13+ | R-7.5ci R- R-7.5ci | R-7.5ci | R-7.5ci R- R-

and other 3.8cior R-| R-3.8¢ci | R-3.8ci | R-3.8¢ci | R-3.8ci | R-3.8ci | R-3.8ci | R-3.8ci | R-3.8ci | orR-20 | 7.5¢ci | or R-20 | or R-20 | or R-20 | 15.6ci 15.6¢i
20 or R-20 | or R-20 | or R-20 | or R-20 | or R-20 | or R-20 | or R-20 | or R-20 +R- or R- +R- +R- +R- or R-20 | or R-20

3.8ci |20+R]| 3.8ci 3.8ci 3.8ci |+R-10ci| +R-

Walls, Below Grade
Below grade . . . . R- . . . . R-

d NR NR NR NR NR NR R-7.5ci | R-7.5¢i | R-7.5ci | R-7.5ci . | R-7.5ci | R-10ci | R-10ci | R-10ci .

wall 7.5Ci 12.5ci

Floors

Mass NR NR R-6.3ci | R-8.3ci | R-10ci | R-10ci | R-10ci | R-10.4ci | R-10ci | R-12.5ci 12Réci R-12.5ci | R-15ci | R-16.7ci | R-15ci 16R;ci
Joist/ o . . e o

Framing NR NR R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30

Slab-on-Grade Floors
Unheated R-10 | R-10for| R-10 | R-10for| R-10 | R-15for| R-15 | R-15for| R-15 | R-20 for
slabs NR NR NR NR NR NR for |22840|for |22 0|for |2280)|for |2240|for |22d0
below below below below | below | below below below below below
Heated R-7.5 for R-7.5for| R-75 |R-7.5for] R-10 | R-10for| R-15 | R-15for| R-15 | R-15for| R-15 | R-20for| R-20 | R-20for| R-20 |R-20 for
slabs® 12.6 bk 12W() for |[12@0)|for |22 0|for |22 0]|for |38B0|for |38680|for |2480]|for |4880
l)e?ow below below below below below below below below | below | below below below below below
Opague doors

Swinging U-0.61 U-0.61 | U-0.61 | U-0.61 | U-0.61 | U-0.61 | U-0.61 | U-0.61 | U-0.37 | U-0.37 JU-0.37| U-0.37 | U-0.37 | U-0.37 | U-0.37 | U-0.37

Roll-up or R-4.75 R-4.75 | R-4.75 | R-4.75 | R-475 | R-475 | R-475 | R-475 | R-4.75 | R-475 |R-4.75] R-4.75 | R-4.75 | R-4.75 | R-4.75 | R-4.75

For Sl:1 inch = 25.4 mm. ci = Continuous insulation. NR = No requirement. LS4 ¢imtinS8gsteemembrane installedh®efmwlins and uninterrupted by framing members. Uncompressed,
unfaced insulation rests on top of the membrane between the purlins. .

a. Assembly descriptions can be found in ANSI/ASHRAE/IESNA Appendix A. . .

b. Where _u_smﬁ\FaIue compliance method, a thermal spacer block shall be provided, othefaiterusmnpédice nktharable C402.1.2. . . .

c.. R5.7 ciis allowed to be substituted with concrete block walls complying with ASTM C90, ungrouted or2padialy groessdatc@nter vertically and 48 inches or less on center horizontally
with ungrouted cores filled with material having a maximum thermal conductivitirof : 44 Btu_

d. Where heated slabs are below gradeg%miewalls must comply the exterior insulation requirements for heated slabs.

e. Steel floor joist systems shall be insulat@.to R

RValugThermal Resistance): The inugfsacto(Thermal Transmittance): Thesame data. The main distinction is t
of the time rate of heat flow through acbefficient of heat transmission (air tovailje shows how much heat the as:
from one of its bounding surfaces to ttieough a building component or assdypays retaining and is generally use
other surface for a unit temperature détgral to time rate of heat flow per unitefezance to insulaticfradtor shows

ence between the two surfaces, undesind unit temperature difference betwéemwthich heat the assembly type i
steady state conditions. warm side and cold side air films. Thisus and is generally used in the con
g for above grade assemblies andenestration. In other words, an assq

FFactorThe perimeter heat loss factor1o
fenestration. that has a highYRalue will have a lox

slabon grade floors.

N £

Note: As a reminder, theRdctor and thgJ 03Aa0- GUAlg AGD

R Value are similar equations and us@HeOr 4 by 1.




2a. Roof Assembly C402.2.1 Insulation Insta}led in Attic Assemblies or
Other Assemblies

The IECC covers three different roof insulitig&nmon practice is to install insulation
options:

V Insulation installed entirely above the roof deck.
deck.

V Insulation installed in metal building ro#s attic assembly using either batts or blo

V Insulation installed in attic assemblies,'%Hlj_glIllon' I .must meet the miniAvatn R
can include insulation installed directl;f%%%(ﬁmem in the IECC.

the roof deck.

Additionally, the IECC calls for roof solar
tance and thermal emittance requirements
climate zones31as discussed in sséction ¥
U3- @

Insulation Installed Entirely Above the Ro¢
Deck
To comply with thevRlue requirement for i
stalling insulation directly above the roof deck,
the continuous insulation must meet the
R-Value requirements in Table C402.2. T
IECC recognizes that there will be penetra
the insulation for mechanical equipment, s
lights, etc., but as long as the remainder ¢
roof deck is covered by the coréatur of
insulation, the roof complies with the code!!

et e B e A
What Cannot be Counted -8akRe?

If you have a suspended ceiling with remo

prevent air movement and are not conside
barriers.

© Don Cline, 2043, used undér Iicensé from/'Shuttérstock.

between roof framing systems directly unde

Insulation can also be installed on the floor

tiles, the insulation there cannot be counteq
ward the overall roof insulation. The insulat
must be in contact with an air barrier that p
vents air from passing through the insulatia
such as would occur if installing the insulat
directly under the roof deck or on top of a 0
wall ceiling. Ceilings with removable tile wil

Step BE2a.

Ensure insulation is the
prcper R/alue for the
roof type, per Table
C402.2.

Exceptions

For roofs that fall under
AGDZ 30 ADZzA
gAsaNyADI + 10
varies 1 inch or less (to
provide for drainage, fo
instance) and the area
weighted-Bactor is
equivalent to the same
assembly with thevRlue
specified, then you can
use the YFactor alterna-
tive table.

In other words, if you ca
continuously insulate yao
roof with an assembly t
utilizes Yractors, and if
the UFactor is equivale
to the stipulatee\Rilue,
the project complies.




_ TABLE C402.2.1.1
Step BE2N/erify that ‘ MINIMUM ROOF REFLECTANCE AND EMITTANCE
the building specificatio w11 | OPTIONS

Threeyear aged solar reflectaric55 and threear
aged thermal emittan€®.75

meet the requirements fj

roof solar reflectance a Initial solar reflectdrde.70 and initial thermal emittafjce

thermal emittance. bl /A ] , {\ s 0.75

va . i Threeyear aged solar reflectamtzkof 64
Step BE3a. o , /

Initial solar reflectance frafe8

Determine wall type

according to code defini [~ =g P 4 ¢ / a. The use of area weighted averages to meet these requirements shall
tions ) > be permitted. Materials lacking initial tested values for either solar
. it -

reflectance or thermal emittance, shall be assigned both an initial solar

. . s reflectance of 0.10 and an initial thermal emittance of 0.90. Materials
Insulation Installed in Metal Roof Buildings ~° .
lacking thregear aged tested values for either solar reflectance or

Insulation for metal building roofs must comp§@ emitance shall be assigned bothyeahaged solar
reflectance of 0.10 and tlyeser aged thermal emittance of 0.90.

with Table C402.2. All metal bu”ding roofs %.rgolar reflectance tested in accordance with ASTM C1549, ASTM

i H or ASTM E1918.
requwed to have the approp”ate Ievel Of Ca\gﬁ&?ermal emittance tested in accordance with ASTM C1371 or ASTM

insulation plus aflR liner system. A footnote- {6 _ . ,

d. Solar reflectance index (SRI) shall be determined in accordance with
ASTM E1980 using a convection coefficient of 2.2 Bt&/h x ft
Calculation of aged SRI shall be based on aged tested values of solar
reflectance and thermal emittance. Calculation of initial SRI shall be
based on initial tested values of solar reflectance and thermal

emittance.

Photo Credit: Metal Building Outlet Corp.

Table C402.2 describes a liner system as ¢ ,
tinuous membrane installed below the purli Photo Credit: AAA Roofing Co.
uninterrupted by framing members. Uncom-

pressed, unfaced insulation rests on top ofxh&vall Insulation
membrane between the purlins. One critical 3fnat type of wall are you using?

pect of compliance is installing a thermal block

. There are two options for walls: above grade and
between the purlin and the metal roof deck to P g

limit heat transfer. The IECC requires that %I?(I)w\g/;\;aﬁle, Whldl refe.r s;;ecmczlly 0 ex';ernal
walls. Walls are categorized as above grade
thermal block be at least R g g

when they are either entirely above the grade
b. Roof Solar reflectance and thermal emiteyround level) or are more than 15 percent above
tance. the grade.

Section C402.2.1.1 requires thaldipgd  \yjith below grade walls, the IECC is generally

roofs, with slope less than two units verticghiig g to basement walls or first floor walls. At
horizontal, directly above cooled conditioned

spaces in Climate Zor8samply with one or
more options in Table C402.2.1.1.

10




least 85 percent of the wall must be locateshttée climate zone, they will not need to b@SSTEIN (=]}
low grade (below ground level) to satisfy tiisulated. Determine cavity or con
label.

tinuous insulation requi

Included in the Ralue total:
ments, per Table C402.

b. Determine Insulation Requ"ements V The insulating material installed contin for the appropriate

How are you insulating the walls? or between framing in furred out walls. BEEE 1ol VAL o[=H

The options are continuous or cavity. If you'reThe continuous insulation either needs
continuously insulating the walls, you'll be addirtend 10 feet below the outside finishe@=17//2 i</ Zl o))
layers of insulation externally and covering thgrade level, OR to the floor level of the
face of the studs. If you are using cavity insuldloor down from the finished grade, whi¢
tion, the space between the studs must be filleger is less.
to the requiredVRalue. Generally, builders use

a combination of both types of insulation b
on the type of exterior cladding selected fo

building (e.cg19.

Cavity insulation is blo
in or batt insulation, filli
the stud cavities with thg
required-Ralue of insu-

lation.

Photo Credit: Insulfoam

What About Mass Walls?

0Aos6 RoONNGG QDDDBG|

35 pounds per square foot of wall surface & .

Above Grade Walls
Included in the Ralue total:

OR

25 pounds per square foot of wall surface &
the material weight is not more than 120 pc

V Cavity insulation in the walls Continuous Insulatio

VvV Continuous insulation per cubic foot Continuous insulation

NOT included in thé/Rlue total: o _ covers the face of the
Mass wall assemblies include tibncrete, .
structural material.

Vv Integral insulation in Concrete Mason%MmtBIock, brick, and insulated concrete fq
(CMUSs), unless you are building in Climate

Zone 1 or 2, in which case you can eli%%t@ve two options for insulating these

the need to install any insulation on thgg%_can install continuous insulation and

ADBGAD 4Dz AGDz a¢ NRE My WA AR LOAYEY CAY |

C402.2. the wall and meet the wood or metal frame(_
insulation requirements.

Below Grade Walls

Basement walls are typically just mass walls that
are built below grade. These can be insulated
using the techniques discussed in the above
grade wall section. In many cases and depending

11




Step BE4a.

Determine floor type
according to code
definitions.

Step BE4b.

Determine insulation
requirements for floors
over unconditioned spa
per Table C402.2.

Step BEA4c.

Determine insulation
requirements for slabs d
grade per Table C402.2

4. Floor Insulation

a. What type of floor are you using?

This section refers to floors over an uncondss
space (e.g., a crawl space that isn't insulate
has exposed ground) and slabs on grade.

b. Determine Insulation Requirements for
Floors Over Unconditiosgrhce per Table

C402.2 ward, or downward and then horizontally, either

The options for insulating these types of sufidesghe slab or to the exterior of the slab, the
are to either install continuous insulation otatal distance shown in Table C402.2.

insulate between the floor joists. For concrgefe y4ition to meeting the minimVaiLR re-
floors (considered mas.s_ floors) over a Cra_‘ﬁbirements in the table, the insulation needs to
space or other unconditioned space, Cont'@%éﬁd downward or downward and horizontally,

insulation will generally be used and attached i04ing the predetermined length listed in the

the underside of the floor system. Cavity i'}ﬁH\%‘

tion will generally be used on a framed floor over _

an unconditioned crawl space. There are two options:

Included in the Ralue total: V Install insulation either on the inside of the
foundation wall OR

V  Cavity insulation between floor framing.
V Insulate the outside of the foundation wall. If

Vv Continuous insulation on the surface of thge jnsylation extends away from the building
floor assembly. it shall be protected by pavement or at least
c. Determine Insulation Requirements fer Slabl0 inches of soil.

onGradeper Table C402.2 Where the skain grade floor is greater than 24

With the insulation of a slab on grade, theri@@hres below the finished exterior grade, perime-

a few options, as illustrated below. ter insulation is not required.

The insulation must begin at the top of the slab
and cover the face of the slab and extend down-

Potential Locations for Slab
on Grade Insulation

12




nent modeling approach) enables manufac
to combine frame, spacer, and glass compc
into project specific, final window gfoducts
listing Lfactor and SHGC per NFRC 100 an
NFRC 200 as section C303.1.3 requires. V
| aaa- AD&3- 40dz 0A] 3N
nND3goNG AA 033D& S

the manufacturer (usually the frame manufz

turer) to provide the label certificate. Projec

Opaque doors, or doors that have less thag g these certificates must use the IEC
percent glass area, are commonly used. ARIHEN tables forfattor and SHGC values

are either solid or have a minimum amour&é)&es C303.1132 & 3). A typical NFRC La
glass, the rate of heat loss is less than it i%g\{i

the average window eglalés door. Because

of this, the code has a separd&adtor re- b. Maximum Fenestration Area
quirement (see Table C402.2) for opagueoan®re than 30 percent of the gross wall
and they are not counted as part of the maxay be glass. The gross wall area includes
mum fenestration area. opaque walls and doors; and glazing.

der license from Shutterstock.cdnj

5. Opaque Doors C402.2.7

@ertificate is shown below:

6. Fenestration C402.3 ﬁ NATIONAL FENESTRATION RATING COUNCIL

LABEL CERTIFICATE
a. Selecting fenestration g
All fenestration must meet PRODUCT LISTING
standards: thefactor and tt § FOR CODE COMPLIANCE + |

(SHGC) listed in Table C4CNFRC CERTIFIED PRODUCT RATING INFORMATION: *

mumoymnmcwammemyucq based on mformation provided by
The UFactor for fenestratlowqummmmm NFRC procedurss.

for the glazing and frame ci
] _ PRODUCT LISTING:
bined and must be rated in
] ] _l':“
cordance with the National—5 ot N Framing Mot | g ot | Spucer o | Tt A [0 0G| VP
estration Rating Council (N "

(Mot - Curten welsSicrefrontMWindow Wal

100. In addition, the SHGCr 7 e B e e
the glass and frame combirieu
must be rated according to NFRC 200.

125017

2o | on lcso 040

c. Increased Vertical Fenestration and Skyl

Factory and Siguilt Windows Area with Daylighting Controls

For windows that are assembled at the fadfopyder to exceed the maximum vertical fe
and brought out to the job site (manufactuféon area of 30 percent, daylighting contr
windows), the NFRC rating will be on a laf4st be used. Any building exceeding 30 p
attached to the window. Febaitewindows, €Nt Without using daylighting controls mus
NFRC Label Certificate must be provided f &grformance path (Section C407). In Cl
agA] Aas AA o dzg ADA Z9Bgesbrgopamum gf dOpgreept of{hg

window energy rating process (called the Efg@PovBrade wall area shall be permitte
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Step BES.

Verify that opagque door:
meet the requirements (¢
Table C402.2.

Step BEG6a.

Select fenestration rated
accordance with NFRC
100 and 200.

Step BEG6D.

Verify glazing is no mors
than 30 percent gross
area and skylights are
more than 3 percent of
gross roof area.

Gross Wall Area

The gross abegeade
wall surrounds the spac
that you are heating ang
cooling (conditioned sp4
and is the wall between
conditioned space and
unconditioned space or
outdoors.

Fenestration

Skylights, roof windows
vertical windows (fixed (
moveable), opaque doo
glazed doors, glazed blq
and combination opaqus
glazed doors. Fenestrat
includes products with
glass and naglass
glazing materials.




Step BEG6c.

If fenestration exceeds
percent of gross wall arg
or skylights exceed 5
percent of gross roof arg
ensure that appropriate
daylighting controls are
installed.

Step BE6d.

Verify that the required
spaces contain the
minimum skylight area.

Step BEGe.

Verify all daylight zones
under skylights required
section C402.3.2 are cQ
trolled by multilevel light
controls.

Step BEG6f.

Verify that skylights ove
specified spaces have &
haze factor greater than
90 percent when tested
accordance with ASTM
1003.

to be vertical fenestration, provided the foNowMgt less than 3 percent with a skylight VT of

are met: at least 0.40; or

VvV No less than 50 percent of the conditionedProvide a minimum skylight effective aper-
ture of at least 1 percent determined in ac-
Fldance with Equatidh 4

floor area is within a daylight zone.

VvV  Automatic daylighting controls are installeGd

daylight zones and _
Equation4

Vv Visible transmittance (VT) of vertical fgng$iaht | 0.85 x Skylight Area x Skylight VT x WF
tration is greater than or equal to 1.1 tipfeRgrture
SHGC. Where fenestration is outside
scope of NFRC 200 it is not required t

comply with the VT.

Daylight zone under skylight

(2
bn the following instances skylights above dayligt
zones of enclosed spaces are not required:

To increase the skylight area to a maximuth Olguildings in Climate Zor8s 6

five percent of the roof area, automatic dayligpaces where the designed general lighting.
controls must be installed in daylight zones umdrver densities are less than 0.5 W/sq ft.

the skylights. V Areas where it is documented that existing

For specific requirements for daylighting contstigictures or natural objects block direct
@DDDZs A& AGDZ Ul NDZ A Jbhegm sunlighbhoa aadasthalfjof the ¢pdizG A
ADhgt ¢6DZAGAA 4Dz AGg gverdnd gntlasgd area for more than 1,500
daytime hours per year between 8 AM and

4 PM.
Where an enclosed space is greater than 10,000
V. Spaces where the daylight zone is under

square feet directly under a roof with ceiling _ .
heights greater than 15 feet, and used as an rooftop monitors is greater than 50 percent
of the enclosed space floor area.

office, lobby, atrium, concourse, corridor, stor
age, gymnasium/exercise center, conventarlighting Controls in Daylight Zones Under
center, automotive service, manufactuingSkglights

d. Minimum Skylight Fenestration Area

All lighting in daylight zones under skylights re-
quired by section C402.3.2.1 shall be controlled
by multilevel lighting controls that comply with
IECC Section C405.2.2.3.3. Specific require-
NDAAG 0ODZ] g63a66D1 ¢/
0gdzGAgAdz G@gADA GO 6 DZ/
f. Skylight Haze Factor

refrigerated warehouse, retail store, distri@#igihts in office, storage, automotive service,
sorting area, transportation center, or workshegiacturing, fefrigerated warehouse, retail
the total daylight zone under skylights shadtbgenand distribution/sorting area spaces shall
less than half the floor area and shall provigg&@ a glazing material or diffuser with a meas-
minimum skylight area to daylight zone ungeeiith@ze factor greater than 90 percent when
skylights of either: tested in accordance with ASTM D 1003.

Exception:

14




Skylights designed to exclude direct sunligfiretows with SHGC values higher than
tering the occupied space by the use of fbeihwed in Table C402.3 may be allowed [RSIES ERE1=Eep
automated baffles, or the geometry of skytightvindows are shaded by an overhang BRVEFIVETETE RSS20
and light well do not need to comply with thigopermanently attached shading device. IEEEE =11l fel S (o 72|
requirement. termine the adjustment attributable to a SEEETIANTERE I
device, the projection factor (PF) must fir S¥gTspies

calculated. Where different windows or g
The Ufactor and SHGC requirements are {§bo,s have different PF values, each mu Step BE6h.

Table C402.3, based on Climate Zone.  gygluated separately. Adjustments to the R IReIa (€O IRt
The SHGC is a measurement of the amountsf be done in accordance with SectiorfigElple1l[610=Te Mg Ry =10) (=]
solar heat gain that is allowed to pass thrdeg®2.3.3.1 and Table C402.3.3.1. C402.3, verify that the
the window. The lower the value, the lowef{R€pF is determined by dividing the distiekrirthiad el ElE
amount of solar gain allowed to pass throygf}, the glazing to the edge of the projed an increase in the SHG(

This will directly affect the cooling load of HiFthe distance from the bottom of the pr
space or building because solar gain brings h&ahottom of the glazing (B). Equatit
to a space. the IECC is PF=A/B.

Select a fenestration product that has a maxi- Equation-2: PF=A/B
mum bfactor and SHGC less than or equal to Where:

that required in the table. This will be rated by N A= distance measured
NFRC 200 and the window product will either < )| rr-a/B e E e
have a label (manufactured window products) or] °

- , . . thest continuous extre
a certificate that accompanies the window (site
built) of any overhang, eave,
uilt).

g. Maximum-factor and SHGC

Projection Factor

permanenthttached
For Ufactors, an area weighted average shall shading device to the
be permitted to satisfy the requirements within vertical surface of the
each individual product category. After determining the PF, use Table C40 glazing.
h. Vertical Fenestration SHGC Adjustmen'%0 determine the adjustment muitiplier th: B= distance measured
multiplied by the SHGC in Table C402.3 )
vertically from the botto
the new allowable SHGC. .
of the glazing to the
TABLE C402.3 BUILDING ENVELOPE REQUIREMENTS: FENESTRAT/IOINe[=1§](o [SNe] Hia[=No)/=] 14|
Climate Zone 1 2 3 Exceé Marind And laarine 4 6 7 8 SV, @ PTEN B
Vertical fenestration etz areelg deie:
Ufactor
Fixed fenestratipr®.50 | 0.50 | 0.46 0.38 0.38 0.36 | 0.29 | 0.29
Operable fenestragiod.65 | 0.65 | 0.60 0.45 0.45 0.43 | 0.37 | 0.37
Entrance doofs1.10 | 0.83 | 0.77 0.77 0.77 0.77 | 0.77 | 0.77
SHGC
SHGC| 0.25 | 0.25 | 0.25 0.40 0.40 0.40 | 0.45 | 0.45
Skylights
Ufactor| 0.75 | 0.75 | 0.55 0.50 0.50 0.50 | 0.50 | 0.50
SHGC| 0.35 | 0.35 | 0.35 0.40 0.40 040 [ NR | NR
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Step BESGi.

If skylightfactor or
SHGC do not comply w
Table C402.3, verify tha
automated daylighting ¢
trols are specified and
installed.

Step BEG;.

Where dynamic glazing
installed, verify that it
complies with the SHG(
requirements.

Dynamic Glazing

Any fenestration produc
that has the fully reversi
ability to change its per-
formance properties, in-
cluding Wactor, SHGC,
or VT.

Additionally, in Climate Zones 1, 2, and 3 wettlmalconsidered in an area weighted average

fenestration entirely located not less than witkedther fenestration.
above the finished floor shall be permitted a
maximum SHGC of 0.40.

i. Increased Skylight SHGC afattar

In Climate Zone$,1skylights shall be permit-
ted a maximum SHGC of 0.60 where locate
above daylight zones with automated daylig
controls. For those same skylightsfalatol
may be a maximum of 0.90 in Climate Zone
3 and 0.75 in Climate Zonés 4

Table C402.3.3.1
SHGC ADJUSTMENT MULTIPLIERS

Projection | Oriented within 45  All Other
Factor degrees of Trug  Orientation
North
0.20PF<0.5 1.1 1.2
PFO0.5 1.2 1.6

j- Dynamic Glazing

To demonstrate compliance with the maximum

SHGC requirements, dynamic glazing SHGC

$GONN 3DZj DADDNGADZ aovgAdz AGDZ noAaDd
lowest rated SHGC and the VT/SHGC ratio shall

be determined using the maximum VT and maxi-

mum SHGC. Dynamic glazing shall be consid-

ered separately from other fenestration and may

Photo Credit: Walmart Corporate
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7. Air Leakage C402.4 appropriately sealed for the type of  ESEVN=I=ZF

, : _ construction material. _ '
Section C402.4 is a mandatory section and Verify that a continuous

applies to all projects regardless of the b. Air Barrier Compliance Options barrier is appropriately

Compliance with the continuous air barriefs]Seeiil=le k=Tl RelelgSidio:
requirements can be demonstrated in one Step BE7b

compliance path chosen.

a. Air Barriers

three ways: _

A continuous air barrier shall be provided By specifying and using the appropri Verify that one of the th

throughout the building thermal envelope. The Sir p. g g Sl air barrier compliance o

. o ., materials
barrier may be located on the inside, outside, or

within the assemblies composing the buildthgBY specifying and using the appropri

envelope or any combination thereof. assemblies; or

tions has been specifieg

_ _ Infiltration
Exception: V By conducting and passing a whole b

ea(ijr leakage test. The uncontrolled inwar

_ air leakage into a buildi
in Climate Zones 1, 2, and 3. Materials: caused by the pressure

Air barriers are not required in buildings locat

) ) _ reater than 0.004 cfm/sq ft under a presSUrEs e)is[ii{=1(=10 in the
The continuous air barrier shall be construgc_te% to _ a P _LCt of differences t
differential of 0.3 inch water gauge, when tEStEds #¥-1s1s No]¥]1s (o]o] ¢r-11¢
in accordance with ASTM E2178. The 15 HEMSS A6 ¢ le)ik
V It must be continuous across all joints gételd below shall be deemed to comply
assemblies that are part of the buildingection, provided joints are sealed and mz
thermal envelope. are installed as air barriers in accordance ML LSV =E 112
v Joints and seams in the air barrier mu& GDZ N 0 A2 DD 3 Aa 0DDU 6 NGAULAIGEIEEAG A
and assemblies that re-

strict or prevent the pas
Assemblies of materials and components MESEYR TR oo [yRial

V. Materials used for sealing must be seqijéhige air leakage not to exceed 0.04 CHRVATL [fas ke tai - Rl elle)
installed so as to be able to resist positji@er a pressure differential of 0.3 inches
and negative pressure on the buildingwater gauge when tested in accordance

VvV All penetrations through the air barrierh®U¥ E 2357, ASTM E 1677 or ASTM E

be caulked, gasketed, or otherwise ~ Shall comply with the assembly compliang
method. The following assemblies shall b

comply with the following:

sealed, including sealing transitions angssemblies:
changes in materials.

Materials deemed to comply as air barriefs:Closed cell spray foam with minimum demaiiit up roofing membrane

1. Plywood with a thickness of not less thght+S Pef having thickness not lesslif#an 3o, modified bituminous roof membrane

3/8 inch. LS 11.Fully adhered singlg roof membrane

2. OSB having thickness not less than 3/5?' S CE AT EXE 17 beM.eErI]-’ortland cement/sand parge, or g

inch. O el ) 1Tl RO DA G n[())Itaster having a thickness of not less th4

less than 4.5 inches.

3. Extruded polystyrene insulation board having inch.

7. Exterior or interior gypsum board haVin%aCastinplace | EiEeE A

a thickness of not less than 1/2 inch.
. . . . thickness of not less than 1/2 inch.
4. Foilback polyisocyanurate insulation board 14. Fully grouted concrete block masonr

. . . : havi hick fnot |
having thickness not less than 1/2 inch. 8. Cement board having a thickness o noltgféﬁeet steel or aluminum

than 1/2 inch.




Step BE7c.

Verify fenestration meet
the appropriate air leakd
requirements or qualifie
for one of the two
exceptions.

Step BE7d.

Verify access openings
meet air leakage
requirements.

Step BE7e.

Verify air intakes and
exhaust openings have
appropriate dampers.

| DDA DZ A& 3 4nANe A4 Kiélffdbicatell @mstiatiprgagseribieddag [
4R A0a3AgAA0 ODzZea ¢ O DIk BRAIEddn acc@darice IDEA Section

U3/ 1-3-0 'UQ¢gQP 30009
requirements).

VvV  Concrete masonry walls coated with one
application either of block filler and two
applications of a paint or sealer coating/ Fenestration in buildings that comply with the

V A Portland cement/sand parge, stucco, or whole building air leakage test requirements.

plaster minimum of 1/2 inch in thickness. Doors and Access Openings to Shafts,
Chutes, Stairways and Elevator Lobbies

Building Test: Doors and access openings from conditioned
space to shafts, chutes, stairways, and elevator
NA339D® 6GoNN DHAGDD n
oaDHPodzDZ 4Dz UDADBADOAQGA
weatherstripped or sealed.

Exception:

V  Door openings required to comply with
Section 715 or 715.4 of the International
Building Code (IBC); or

VvV  Doors and door openings required by the IBC
to comply with UL 1784.

e. Air Intakes, Exhaust Openings, Stairways,
and Shafts

The completed building shall be deemed t%tairway and Shaft Vents
comply with the air barrier requirements when the

building is tested and achieves an air Ieaka‘Q"gtgmNaly and shaft vents must be provided with

rate of the building envelope not to exceedcd )
cfm/sq ft at a pressure differential of 0.3 inE%teesof 4 cfm/sq ftat 1 inch water gauge, when

water gauge in accordance with ASTM E f‘?étSP' in accordance with AMCA 500D. These
Jents must be capable of automatically opening

355 1 motorized dampers with maximum leakag

an equivalent method approved by the co

official. upon.

V Activation of any fire alarm initiating device of
AGDZ 3agNj gAdzu ¢ Dz BDZ

The air leakage rate of fenestration assemblies

are required to meet the provisions set forth inlnterruption of power to the damper.

Table C402.4.3 of the IECC. Testing shall @&itdoor Air Intakes and Exhausts

done in accordance with the applicable tesbutdoor air supply and exhaust openings shall be

§tandard listed |n_ the table by an alCcrecj'tegr‘ovided with Class IA motorized dampers with a
independent testing laboratory and Iabelequngﬁjm leakage rate of 4 cfm/sq ft at 1 inch
manufacturer. water gauge, when tested in accordance with

Exceptions: AMCA 500D.

c. Air Leakage of Fenestration

Exceptions:
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Gravity dampers having a maximum leakage
of 20 cfm/sq ft when tested in accordance
AMCA 500D and protected from direct win¢ Verify weatherseals on 4

exposure are permitted as follows: 3] - T cargo doors and loading
dock doors.

Step BETf.

V  For exhaust and relief dampers

tep BE7qg.
V Buildings less than three stories in heig Step g

above grade. o s==l——ro \ K Verify a vestibule is
designed and properly
constructed for entrancq
doors into spaces great

than 3,000 sq fiyunless
V. Where the design outdoor air intake ofExceptions to the vestibule requirements [REHIGETRTIS exempt.

exhaust capacity does not exceed 300§Ffr%uildings in Climate Zone 1 and 2 Step BE7h,

Dampers smaller than 24 inches in either vV Doors not intended to be used by the
dimension shall be pemitted to have a leakagdg,,-h as doors to mechanical or electr

rate of 40 cfm/sq ft when tested in accordanceequipment rooms, or intended solely f
with AMCA 500D.

V  For ventilation air intakes and exhaust\feliBpth the interior and exterior doors da
dampers in buildings of any height locateden at the same time when passing
Climate Zones 1, 2, and 3. through the vestibule.

Specify and install IC ra
recessed lights and ens

they are sealed:
employee use.
V Between housing a

f. Loading Dock Weatherseals i i ind
9 Vv  Doors opening directly from a sleepin e welll e el

Cargo doors and loading dock doors must be or dwelling unit
equipped with weatherseals to restrict infi

_ covering.
KratiBBors that open directly from a space
than 3,000 sq ft in area.

Between conditione(
and unconditioned
V Revolving doors spaces

(as applicable).

when vehicles are parked in the doorway.

VvV Doors used primarily to facilitate vehig
movement or material handling and a
personnel doors.

h. Recessed Lighting

The code includes two requirements for rg
lighting:

VvV All recessed luminaires must be IC ra

labeled as having an air leakage rate
All buildings shall be provided with an enclose;gore than 2.0 cfm when tested in

vestibule. The installation of revolving doors i%ccordance with ASTM E 283. This |
the building entrance shall not eliminate the can be found on the product packagi
requirement that a vestibule be provided on a(r% the product itself

doors adjacent to the revolving doors.

g. Vestibules

‘ _ _ . V  All recessed luminaires must be seal
Design requirements for vestibules include: a gasket or caulk between the housing

V All doors opening into and out of the interior wall or ceiling covering.
vestibule equipped withcéeding devices.
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Simple Building criteria
for the Mechanical

System:

Vv

Single zone unitary
system.

Fan system of 5 horse
power or less.

Low or medium press
duct system.

No snow melt systems

Mechanical Systems

” ) o
© Kris B der license Hpm.
) Kris UE‘W.I g?ed e .e;-_év \ & <%

For this Guide, HVAC systems are limited to system based on the size of the system.

unitary single zone systems with the maximuluct and plenum systems must be

fan horsepower (HP) per each system of no insulated and sealed.

more thar'1 5 HI?' The foII.owing provisions Muskrigeration pipes must be insulated and
be complied with, if applicable, for all protected.

mechanical systems covered under this guide:
V Systems must be balanced
vV HVAC load calculations must be performed _ _ .
for use in the sizing of the HVAC S‘ys,[\émllnformatlon must be provided to the building
owner on how to properly operate and
maintain the HVAC system in addition to

equipment efficiency requirements. providing dampers on the system that can
V  HVAC systems must be controlled by a be used for air balancing.

programmable thermostat that allows,for aytomatic start controls for each HVAC

night setback/setup and is programmablesystem

24 hours a day/seven days a week. _ o
VvV Mechanical systems commissioning and

V  High occupancy spaces will be required t80mpletion
have demand control ventilation.

VvV  HVAC equipment must meet minimum

V  Spaces requiring significant quantities of
outdoor air may require an energy recovery
ventilation system.
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1. Calculating Heating and Cooling LaaddVAC Controls C403.2.4
C403.2.1 Each HVAC system that falls under this g

When calculating heating and cooling loai!St have specific thermostatic, heat pum

there are two things to keep in mind: ~ SuPplementary heating, anc#rdamper

) _controls.
V  The design loads need to comply with

ASHRAE 183 or be approved by an
equivalent computation procedure, usi== ==
design parameters specified in IECC
Chapter Three.

V The design loads must be adjusted to
count for load reductions that are achi
when energy recovery systems are uti
in the HVAC system in accordance wii

T v v v

© GSPhotography, 2013, s

GépsADA S 0oA]

e from Shutterstock.com

0 &a g £n DA A

a. Thermostats

2.HVAC Equipment Efficiencies C4033®le Building must have a thermostat th
&]%ntrols the amount of heating and cooling

cc)ifelivered to the zone, based on the te

Heating and cooling systems must meet
minimum efficiency requirements for the ﬁ/r&—?/ _
system that is being installed. The equiprﬁgﬁ?ture requirements of the zone. The fol
efficiencies that are used for Simple Buila‘?ﬁagbilities are required:
are located in IECC Table C403.@4%(1) V Setback controls that can set back or t
porarily operate the system to maintai
zone temperatures down’fodsaup to
85F.

Typically agooled air conditioners, including
throughthe wall systems less than 65,000
Btu/h and gas furnaces less than 225,000
Btu/h are covered under the National Appliari€apability of starting and stopping the

Energy Conservation Act and automatically tem for seven different daily schedules

comply with the equipment efficiency requireweek.

ments, so no additional verification is nee\‘iledCapability to retain the programming d

operation for 2 hours, or manually ope

a power loss for up to at least 10 hours

V A manual override that allows tempora

Step M1.

Calculate heating and
cooling loads in accorda
with ASHRAE 183.

Step M2.

Ensure efficiencies comp
with the IECC Table
C403.2.3 (4(4).

Step M3a.

with all required features

/

rﬁhdfq;(_:redit:- Daikin Apprga

timer that can be adjusted to, or operat
the system for up to 2 hours, or an occ

pancy sensor.
Additional requirements include:
Set point overlap restriction

When using a thermostat to control the te
perature of a zone handling both heating a
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Step M3b.

Ensure heat pumps ha
controls to prevent
supplementary operatio
when the heat pump cal
handle the load.

Step M3c.

Ensure gravity dampers
automatically shut whe
system is not in use.

Step M4.

Ensure demand control
ventilation is specified a
installed for any spaces
larger than 500 sq ft if
occupancy loads are
greater than 24 personsg
per 1,000 sq ft.

Step M5.

Ensure energy recover
ventilation systems are
installed on qualifying
systems.

Exceptions to energy
recovery ventilation

requirements

1 As prohibited by the IM(

i Systems serving spaceg
that are heated to less tha
60°F and are not cooled.

1 Where more than 60% (
the outdoor heating energ
provided from siecovered

or sitesolar energy.

9 Heating energy recover
in Climate Zones 1 and 2.

cooling, the controls for the thermostat mudémand control ventilation is required for space:
have a range of at le@Bt th addition to larger than 500 sq ft with an occupancy load of
supplying this range, the thermostat must2@ypeople per 1000 sq ft of floor area and

the capacity to either turn off the supply okerved by systems with one or more of the
heating and cooling energy to the zone orfotidwirg:

It to a minimum. V An akiside economizer,

Ofthour controls V  Automatic modulation control of the outdoor

003G EAADZ AGoAU Y 3DZ Airddanpér oA JANNDZ 3& ¢ A

must be provided witthofir setback and V A design outdoor airflow greater than 3,000
shutdown capabilities that run on either a time

cfm.
clock or a programmable control system.
Exceptions to this requirement include:
Exceptions:
V Systems using an energy recovery
VvV Continuously operating zones ventilation system
V A full HVAC load demand that does nQ}

Systems with a design outdoor airflow less
exceed 6,800 Btu/h and has a readily

than 1,200 cfm.
accessible manual shutoff switch.

VvV Multiplezone systems without direct digital
control of individual zones communicating
Each HVAC system shall be provided with cowith a central control point.

trols capable of automatically adjusting thQ/ da§?§ aces where the supply airflow rate, minus
start time of the HVAC system in order to bringny makeup or outgoing transfer air require-

each space to the desired occupied temperatlrjrqgm, is less than 1,200 cfm.

Automatic Start Capabilities

immediately prior to scheduled occupancy.
V  Ventilation provided for process loads only

b. Heat pump supplementary heating
Heat pumps that have supplementary electric
resistance heat must have controls that, e
during defrost, prevent supplementary hea

ing load.
c. Shubff damper controls

Simple buildings are required to have gra
dampers for outdoor air and exhaust that
automatically shut with the system or spaces

served when they are not in use. 5. Energy Recovery Ventilation C403.2.6

— Simple Buildings may also require high amounts
4. Demand Control Ventilation C403.2.§.1p . . d y q : d
outside air to meet the ventilation needs of the

0
The IECC has ventilation control requiremgRigiiy Energy recovery ventilation systems ar

spaces with high occupancy rates and sysieigeq where the supply airflow rate of a fan
that serve spaces that require large amounts of

outside air and large fan systems.
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TABLE C403.2.6. ENERGY RECOVERY REQUIREMENT

Exceptions to energ

PERCENT (%) OUTDOOR AIR AT FULL DESIGN AIRFLOW RATE
030% and <| 040% and <| ©50% and <| 060% and <| ©70% and <

recovery ventilation

CLIMATE ZON ' o¢ 0% 0% 0% 80% 080% requirements cont.
DESIGN SUPPLY FAN AIRFLOW RATE (cfm) 9 Cooling energy recover
3B, 3C, 4B, NR NR NR NR 05000 05000 systems in Climate Zones
4C, 5B 3C, 4C, 5B, 6B, 7, and 8.
1B, 2B, 5C NR NR 026000 012000 05000 SEIWVI| ¢ Systems requiring
6B 011000 05500 04500 03500 02500 Il (ehumidification that empl
1A6A 05500 04500 03500 02000 01000 >0 energy recovery in series
7,8 02500 01000 >0 >0 >0 >0 the cooling coil.

1 Where the largest sourd
system exceeds the values specified in Tebléll duct systems must be sealed with of air exhausted at a sing|¢

C403.2.6. welds, gaskets, mastics, mplstic location at the building

The system must be capable of providing a SMPeddetabric systems, or tapes exterior is less than 75% o
change in the enthalpy of the outdoor air installed in acco\r\danc;e wi,th the the design outdoor air flo .
supplied by 50 percent or more of the differefc8 AaDp 3 AagDBU 6 g A SAEE Ag A
between the outdoor and return air at designContinuously welded and letykiag I Systems expected to
conditions. longitudinal joints and seams in ducts afEier kel tEE

per week at the outdoor ai
percentage covered by Ta
403.2.6.

Additionally, when an economizer is requirede)«':'mpt('}d as long as the static pressure

there must be a bypass or control installed foI
the energy recovery system to permit thev Duct sealant must be UL 181 listed and
operation of the economizer in accordance wiheled and approved for the applicatio

: Step M6.
Section C403.4. Exception: p

ess than 2 inches w.g.

There are several exceptions to the energy '&ystems with design temperature differe Specify and ?nstall qUCt
covery ventilation system requirements in Se§anyeen the interior/exterior of the duct/icie bl
tion C403.2.6 of the IECC (see sidebar on sealing.

page 22 and 23).

plenum less thafFl&o not require
insulation. Step M7.

Specify and install
insulation on appropriaty

6. Duct and Plenum Insulation and S
ing C403.2.7

There are several requirements for duct sz o . ] . .
olenum systemms: to piping carrying refrigerant. Line sets in sg

systems are required to be insulated to 1.5

|-
%?Piping Insulation C403.2.8

ging insulation for Simple Buildings is limifEeyNIFa piping.

vV Ducts and plen.ur.ns n un.condltlfJned AES of piping insulation haviny/aiug DuctA tube or conduit
must have a minimum-6fiRsulation. ;6.5 than 3.7/inttickness. utilized for conveying ai
V  Ducts located outside the building reqi.lti{ée a llowing do not need to comply: The air passages of-self

minimum of Rinsulation. contained systems are
VvV Factornstalled piping that is part of youR e P 1;

V  Any duct or plenum located within an HVAC equipment and that HVAC equipMEnfis

exterior wall or unconditioned space m”SEomplies with the performance require

have at least &insulation between it and shown in the previous section,

the exterior wall or unconditioned space.
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V  Conveys fluid whose design operatinguensystem expected to operate less than 20
perature range is betweé&r é0d 10B. hours per week.

Step M8.

V Strainers, control valves, and balancing Where the use of outdoor air for cooling will
valves associated with piping 1 inch or lesaffect supermarket open refrigerated case-

Ensure economizers arg
specified and installed,

: in diameter. work systems.
where required.

V Direct buried piping that conveys fluid&/at \bfhere the cooling efficiency meets or ex-
below 60°F. ceeds the efficiency requirements in Table

Protection of Piping Insulation: C403.3.1(2).

Piping insulation exposed to weather shall'¥e: 7he total capacity of all systems without

protected from damage, including that dueeggrnomizers in Climate Zo@eshall not ex-

sunlight, moisture, equipment maintenance, and Table C403.3.1(2)
wind, and shall provide shielding from solpFRad  Cooling equipment performanice
diation that can cause degradation of the hiaiees improvement (EER or IPLV)
rial. Adhesive tape shall not be permitted.| 2B 10% Efficiency Improvement
) 3B 15% Efficiency Improvement
8. Economizers C403.3.1 —
4B 20% Efficiency Improvement

Economizers are required on each coolingsys-
temy 33,000 Btu/h that has a fan in climateeed 300,000 Btu/h per building, or 20% of its

zone 28. air economizer capacity, whichever is greater.

Economizers are not required on the folloRieguirements for Air Economizers

systems: Design Capacity:

VvV Where more than 25 percent of the airAdeeconomizer systems shall be capable of
signed to be supplied by the system ispf@dulating outdoor air and return air dampers to

spaces that are designed to be humidlg)il%é/ide up to 100 percent of the design supply

above 35°F dgwint temperature to sati
P a?l];yquantity as outdoor air for cooling.
process needs.

Control Signal:

V  Systems that serve residential spaces where . _
o Economizer dampers shall be capable of being
the system capacity is less than 165,000

Btu/h in Climate Zone8:awith no re- sequenced with the mechanical cooling equip-

quirement for Climate Zone 1. ment and shall not be controlled by only mixed

Photo credit: Ryan Meres
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