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Presentation Format

There have been significant changes from the previous
2018 Energy Code requirements to the 2021 Edition

® List Objectives
®* Why Is energy conservation required
® Review a few definitions

® |dentify the application methods

®* ResCheck Program Do’s/Don’ts

® |dentify the Systems used for energy compliance

|dentify the analysis compliance alternatives.
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OBJECTIVES

* Once completed participants should be able to:

1
2
3
4.
5
6

Explain why energy conservation is required

Define some important terms associated with energy
compliance

List the application methods identified within the code

Identify some of the pitfalls of ResCheck information

Locate the various code sections that address the systems
that attribute to energy compliance requirements

. List the different analysis compliance options.
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Why take steps towards Energy
Compliance?

® Various Energy Conservation regulations, both at Federal
and State levels, mandate energy conservation and usage
to produce cost savings, use less energy as a whole and
create some level of energy independence

® Various agencies created to develop energy efficient
pathways in both residential and commercial structures.
These agencies assisted in the development of the
regulations and codes

® The energy code intent is to regulate the design and
construction of buildings for the effective use and
conservation of energy over the useful life of each
building.
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You Should be Familiar with these
Definitions

— basement walls, exterior walls, floors,
ceilings, roofs and any other building element assemblies that enclose
conditioned space or provide a boundary between conditioned space
and exempt or unconditioned space

— a coefficient of the heat transmission rate through a window,
door, or skylight related to time rate of heat flow per unit area and unit
temperature

— A measure of the amount of heat that would be transferred through
a given surface or enclosure (such as a building envelope) with a one
degree Fahrenheit temperature difference between the two sides. The
UA is calculated by multiplying the U-Value by the area of the surface

— area, room or space that is enclosed within the
building thermal envelope and that is directly heated or cooled or
indirectly heated or cooled. Spaces are indirectly heated or cooled where
they communicate through openings with conditioned spaces, where
they are separated from conditioned spaces by uninsulated walls, floors
or ceilings, or where they contain uninsulated ducts, piping or other
sources of heating or cooling

— one or more materials joined together in a continuous
anner to restrict or prevent the passage of air through the building
rmal envelope and its assemblies.
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Definitions that were added or changed

- — Insulating material between framing
members (commonly known as batt insulation)

i — glass or glazing installed at a slope
less than 60° from horizontal, including unit skylights, tubular
daylighting devices, & glazing in solariums, sunrooms, roofs and
sloped walls (“__“represents term definition found in chapter 2)

= — Energy obtained from solar,
wind, waves, tides, landfill or biogas, biomass or extracted from
hot fluid or steam heated within the earth

® — resistance to changes in air
heat as air is conveyed through a distance of air duct. This is a

heat-loss calculation evaluating the difference in heat of air

between air duct inlet and outlet expressed as a percentage.
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Climate Zones

Definition — a geographical region based on climatic criteria as
specified within the code

Energy Code provides zone based on location and type of climate
for that area

® Note is 2021 Zone “0” has been added (Extremely Hot Region)

2021 IECC identifies the zone in table N1101.7
® If not in table N1101.7 use section N1101.7.2 to determine zone.

Marine (C) Dry (B) Moist (A)

-—

IECC Climate Zones

OA Extremely Hot Humid
OB Extremely Hot Dry
B 1A very Hot Humid
1B Very Hot Dry
B 2A Hot Humid
I 2B Hot Dry

. = 3 . A B 3A warm Humid
- 5 4 € =3 { 3B Warm Dry

; B 3C warm Marine
4A Mixed Humid
4B Mixed Dry

I 5A Cool Humid
5B Cool Dry

Hl 5C Cool Marine

B 6A Cold Humid

B 6B Cold Dry

B 7 Very Coid

B 8 Subarctic/Arctic
© ASHRAE
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Application Methods
N1101.13

¢ 2021 change: Entire section modified

® “Mandatory” indication removed

Prescriptive Compliance: sections N1101 — 1104
® Most changed section

Total Building Performance Option: section N1105

® Uses Compliance Software

Energy Rating Index (ERI) Option: section N1106

® Based on identified items and in accordance with RESNET/ICC 301
Tropical Climate Region Option: section N1107

® Alternative method for residential buildings in tropical regions at elevation < 2400
feet above sea level

Additional energy efficiency: section N1101.13.5 & ties to new section
N1108
¢ Specific methods if additional energy efficiency desired.

® What do you typically use; 1, 2, 37
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Compliance Certificate

® Permanent certificate required to be completed by builder or
approved agency AND posted on a wall or space where
furnace is located, a utility room or other approved location
(electrical panel area?) inside building

® Certificate shall indicate
® Predominant R values for areas of thermal envelope components

¢ U factors of fenestration

® 2021 added: more than 1 value for any component of envelope the
certificate shall indicate both the value covering the largest area and
the weighted average (if available)

® Duct tightness and blower door test results
® Types, sizes and efficiencies of HVAC & water heater type systems

¢ 2021 added: /f there’s any photovoltaic system; array capacity,
inverter efficiency, panel tilt & orientation

2021 added: Code Edition used for permit issued.

Are you folks having certificate posted on your structures with the
values known?
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Building Thermal Envelope
N1102

® 3 basic methods of providing compliance for
the building thermal envelope

1. Insulation & Fenestration Criteria (N1102.1.2)
® Assembly U factor method

7. R-value Alternative (N1102.1.3)
3. Total UA Alternative (N1102.1.5).

®* What method do you typically use?
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Insulation and Fenestration Criteria

IE: Assembly U factor (N1102.1.2)

® 2021 change: added to section N1102.1.2; assemblies
shall have a U factor rating equal to or less than that

specified in table N1102.1.2 (which was relocated and modified).
TABLE R402.1.2 MAXIMUM ASSEMBLY U-FACTORS? AND FENESTRATION REQUIREMENTS

WOOD CRAWL
CLIMATE | FENESTRATION | SKYLIGHT GLAZED CEILING FRAME MASS WALL| FLOOR U BASEMENT SPACE
ZONE U-FACTOR' U-FACTOR FENESTRATION U-FACTOR|  WALL U U-FACTORP | FACTOR WALL U- WALL U
SHECd € FACTOR
FACTOR FACTOR
0.50 0.75 0.25 0.035 0.084 0197 0.064 0.360 0477
0.50 0.75 0.25 0.035 0.084 0197 0.064 0.360 0477
0.40 0.65 0.25 0.026 0.084 0.165 0.064 0.360 0477
0.30 0.55 0.25 0.026 0.080 0.098 0.047 0.091¢ 0136
4 except
) P 0.30 0.55 0.40 0.024 0.045 0.098 0.047 0.059 0.065
Marine
5 and ) ) i
. 0.30 0.55 0.40 0.024 0.045 0.082 0.033 0.050 0.055
Marine 4
0.30 0.55 NR 0.024 0.045 0.060 0.033 0.050 0.055
0.30 0.55 NR 0.024 0.045 0.057 0.028 0.050 0.055
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R value Alternative
N1102.1.3

® Assemblies with an R value of insulation materials equal
to or greater than table N1102.1.3 is another method

® 2021 change: Table values have changed for climate zones 2 to 8

® R value Computation (N1102.1.4)
® 2021: Complete change to this section

® This section describes how the R value of the various assembly
components is to be used to determine the assemblies total R
value

¢ Cavity versus Continuous R value

® Multiple layers permitted; R value is the sum of layers

¢ Components such as building framing or air films not to be added to
insulation component R value

et’s take a look at Table N1102.1.3.
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B NJIRC 2021 R Value Table

TABLE N1102.1.3 (R402.1.3) INSULATION MINIMUM R-VALUES AND FENESTRATION REQUIREMENTS BY COMPONENT?®

CRAWL
GLAZED WOOD FRAME MASS BASEMENT®® sLAB?
CLIMATE| FENESTRATION SKYLIGHT® CEILING FLOOR SPACE®®
ZONE U-FACTOR?®: i U-FACTOR WA RS LILN R-VALUE URMLE _—— R-VALUE i e WALL
SHGCP-¢ R-VALUE® R-VALUE" R-VALUE & DEPTH
R-VALUE
0 NR 0.75 0.25 30 13 or 0&10ci 3/4 13 0 0 0
1 NR 0.75 0.25 30 13 or 0&10ci 3/4 13 0 0 0
2 0.40 0.65 0.25 49 13 or 0&10ci 4/6 13 0 0 0
20 or
3 0.30 0.55 0.25 49 13&10ci” or 8/13 19 5ci or 13f 10ci, 2 ft 5cior 13f
0&15ci®
30 or 20&5c¢i” or
4 except h ) .
0.30 0.55 0.40 60 13&10ci" or 8/13 19 10ci or 13 10ci, 4 ft 10cior 13
Marine ih
0820ci
5 and 30 or 20&5c¢i” or 15ci or 15ci or
Marine 0.30 0.55 0.40 60 13&10ci" or 13/17 30 19 or 10ci, 4 ft 19 or
4 0820ci" 13&5¢ci 13&5ci
30 or 20&5¢i” or 15ci or 15ci or
6 0.30 0.55 NR 60 13&10ci" or 15/20 30 19 or 10ci, 4 ft 19 or
0820ci” 13&5ci 138&5ci
30 or 208&5c¢i” or 15¢i or 15ci or
7and 8 0.30 0.55 NR 60 13&10ci" or 19/21 38 19 or 10ci, 4 ft 19 or
0820ci" 138&5ci 138&5ci

For Si: 1 foot =304.8 mm
NR = Not Required
ci = continuous insulation
a. R-walues are minimums. U-factors and SHGC are maximums. Where insulation is instaliad in 3 cavity that is less than the label or design thickness of the insulation, the installed R-value of the insulation shall be not less than
the R-value specified in the table
b. The fenestration U-factor column excludes skylights. The SHGC column applies to all glazed fenestration
Exception: In Climate Zones 0 through 2. skylights shall be permitted to be exciuded from glazed fenestration SHGC requirements provided that the SHGC for such skylights does not exceed 0.30
c. "5ci or 13" means R-5 continuous insulation (ci) on the intenor or exterior surface of the wall or R-13 cavity insulaton on the interior side of the wall. “10ci or 13" means R-10 continuous insulation (ci) on the intenor or externor
surface of the wall or R-13 cavity insulation on the intenor side of the wall. “15¢i or 19 or 1385¢i™ means R-15 continuous insulation (ci) on the interior or exterior surface of the wall: or R-19 cavity insulation on the intenior side
of the wall; or R-13 cavity insulation on the intenor of the wall in addtion to R-5 continuous insulation on the interior or extencr surface of the wal
d. R-5 insulation shall be provided under the full siab area of 3 heated siab in addition to the required slab edge insulation Rwalue for slabs. as indicated n the table. The slab-edge insulation for heated siabs shall not be
required to extend below the slab
e There are no SHGC requirements in the Manne Zone

Basement wall insulation shall not be required in Warm Humid locations as defined by Figure N1101.7 and Table N1101.7
The first value is cavity insulation; the second value is continuous insulation. Therefore, 3s an example, “13&5° means R-13 cavity insulation plus R-5 continucus insulation
Mass walls shall be in accordance with Section N1102.2.5. The second R-value applies where more than half of the insulation s on the intenior of the mass wall
A maximum U-factor of 0.32 shall apply in Climate Zones 3 through 8 to vertical fenestration products installed in buildings located ether.
1. Above 4.000 feet in elevation, or
2. In windborne debris regions where protection of openings is required by Section R301.2.1.2
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TOtaI UA Alternat|ve MethOd (Engineering?)
N1102.1.5

® 2021 modification: Used in conjunction with Table
N1102.1.2, SHGC requirements of Table N1102.1.2 and
the maximum U factors of section N1102.5

® FYI: Solar Heat Gain Coefficient (SHGC) is the fraction of solar
radiation admitted through a window, door, or skylight

® Formula: Total UA is the sum of proposed assembly area «
U factor of that assembly compared to the UA result of the

U factor of Table N1102.1.2 x the same assembly area of
proposed building

® The proposed building total UA must be less than or equal to the
comparison UA result determined using the tabular U factor values

A calculation must be per method consistent with
RAE Handbook of Fundamentals.
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Insulation Requirements
N1102.2

® Cellings: with & without attics
®* Refers to Table N1102.1.3 insulation values
® With attics N1102.2.1

¢ 2021 modification add reduction for R-60: Reduction allowed when
full uncompressed height of insulation installed over 100% of ceiling
extending over wall top plates at eaves

®* Without attics N1102.2.2

® Reduction allowed to minimum of R-30 when interstitial space does
not provide adequate space for full tabular R value insulation

® Must extend over wall top plate and not be compressed

® Maximum area permitted is lesser of either 500 sq ft or 20% to total
insulated area

® Eave Baffle Requirements N1102.2.3

¢ 2021 modification add requirements to assure proper insulation
installation.
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Access Doors & Hatches

¢ 2021 modified almost entire section N1102.2.4

® No change: Insulation required from conditioned to unconditioned
space

® 2 exceptions now indicated

® Vertical access doors to unconditioned spaces where fenestration
requirements of table N1102.1.3 are met for the specific zone

® Pull down or stair access hatches in climate zones 0 — 4 do not have
to comply BUT there are 4 items that must all be adhered to

® U factor shall be 0.10 or less OR have R-10 or greater insulation
® At least 75% of panel area shall have minimum R-13 or better
® Net area of opening less than or equal to 13.5 sq ft

® Hatch edge must be weatherstripped

® Insulation shall be protected from damage or compression and if
loose fill shall have a retainer or dam installed to prevent spillage.
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Floors & Basement Walls
¢ 2021 both sections modified

® Floor cavity insulation required to comply with 1 of 3
choices N1102.2.7

® Permanent contact with underside of subfloor to maintain R-
value OR readlily fill available cavity space

® Contact with top side of sheathing separating cavity and
unconditioned space but insulation must extend from bottom to
top of all perimeter floor framing members AND framing
members must be air sealed

® Combination of cavity and continuous insulation can be installed

such that cavity insulation is in contact with top of continuous
Insulation, insulation extends from bottom to top of floor framing
and framing is air sealed. Required R value is combination of
cavity and continuous insulation.
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Floors & Basement Walls

® 2021 both sections modified
® Basement wall insulation as per table N1102.1.3 N1102.2.8

® Exception added where ALL 6 items met
® Floor above and underside of stair stringer is insulated

® No exposed uninsulated duct, domestic hot water or hydronic
heating surfaces

® No HVAC supply or return diffusers serving basement area

® Walls around stairway and adjacent to conditioned space are
insulated

® Door leading to basement from conditioned space are insulated
and weatherstripped

® Building thermal envelope separating basement from conditioned
space complies with N1102.4

® Basement wall insulation shall be installed from top of wall down
at least 10 feet or to basement floor, whichever is less.
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Energy Code and Superior Walls

Superior Wall type system have built in “insulation” factor
that can be used within the energy compliance software
evaluation

® Seek manufacturer R value information to determine that
value
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Slab on Grade Insulation
N1102.2.9.1

¢ 2021 change

® Extend from top of slab down on outside or inside of foundation
wall required distance per table N1102.1.3 by any combination of
vertical insulation, insulation extending under the slab or insulation
extending out from the building (extending out from building must
be protected by pavement or not less than 10” of soil).

n

Presented by Jack Daniels February 2024 24



Crawl Space Walls
N1102.2.10

¢ 2021 change adds exception

® Vented crawl space does not require walls to be insulated where
the floor above the crawl space is insulated per table N1102.1.3
and section N1102.2.7.
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Air Leakage Components
N1102.4.1.1

® 2021 changes within table N1102.4.1.1.

Building Enclosure Components:

Base Floor System(s)
Foundation Wall System(s)
Above Grade Wall Systems(s)
Windows and Doors

Roof System(s)

MBWN =

roof vent

———— .

ventilated crawlispace
backfin

mmmmmm——— BSuilding Enciosure

-------------- Interior Spatial Separators
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Table N1102.4.1.1

TASLE M1TT0E A7 (MalE g . 3.7)
AR BARRIER, AR SEALMNG AMD INSLELATICN IS TALELATION®

AlR BARRIER CRITERW

EREAN A TEOM INSTALL ATHDN CRITEFLY,

- l—'U'l‘-I1I_11I.J:Iu5 oir 'IJ-HIT-;E-'; shindl b dngtalbed B0 plee builadings
ey e lopme.
Freaks or joimls in the adir bamssr =shall he senled.

Air-perreable inselation shall ot be uscd o= a scaling
mahcrial. ||

The abir bayrder in oney drogpped coiling o Soffic shall bao
Amligmed wich the insulsibon and oy gops i the alyr barrier
shall b sealecl.

MAccess opendnes, drop—dovws stalrs or Enes senll doors oo
urcorsd fbaned sttic spaces shnll e sealed.

The= in=nkation fn any dropped ceilingSolTie slhall be
aligme] with the sir basrier.

The junction of the foumndntion and =ill plabe shall e
sepled.

The= juscisomn of thee bop plade and the bops of exderbor walls
shall he sealed,

Blnee= walle shall be sealecl.

Cavities within conrers and headers of frame wal ls shall he
insulatec] by comuplbetedy Filling the cawvity with o meaterial
hawvwing a thermal resistances, f-valuae, of ot less thvan R-3
por nch Extcrior thermmal eanvelope insalstion for Franed
wizlls shall be insmilled in substamiial conbact and sostinog-
ouas alfignment with the air barrier.

Windows, skevlighrs
and doars

The apace et cen firaming and skeylioht=s, and the fanvbs
ool wrind o ard doecrs, shall e sesled
g -

Fim joists

Fim joist=s shall includs an esterior air 'b-_;-rrf .

The junctions of the cime boasd 2o the sill pleie and shes
rirm o] and tbhe subdlocs shall e Al sealed.

Fim joists shanll b insulated so thar the insalation smaine-
talnsg permanent contact with the exterior rim boordl™

Flo=ors, inecluding
cantilesversd floars
anad Flooers abawve

EIMARCS

Tles air barricrer shall b= installed ar sy o paoasesd cdee of
dinsalaticm.

| Fheor framing eavity insulntion shall b= installed 1o snain-
! tain pormamcnt comntact with the underside of subfloos
decking. Alvernatively, Aloor Sraming cavity imnsubation
shall be fm concl with the top side of shearhinge, or oomtin-
wons insalimticon insmlled on the vnderside of fToor frarmdme
And exrending fivoom the botbom o the top of all peerimmeterr
Floor framine oeenebers,

Bascmesnt, orneel
Sparco, and =lab
Foumdnations

osed carth in unvented crawl spaces sihall e covoned
wvith & Class | vapor retardesair barrer o accorclamoss
rcith Secdion &1 TE.Z 1O,
FPeoctraticn s throueh conereto foundastiomn svalls amd slalss
skhall ba aic sealed,
Clless 1 wopor retardesrs shall o b xscd as am nir barmrisr
o below-prade walls and shall be installed s pocoe—
damce with Sectiton BRTDE.T.

Crasvl space insulation, wherse prowvided instesd of flooe
insuladicn, shall be installsd in @acoordance with Secoion
O 2 Nk

CosuSiticned bassmend fovsdntion wall insulation sleall b
imstalled in scoordorece wilth Secdicn BRI LOE 2 2 B
Elab-on-erads (oor insulation sholl ba nstalled in eccor-
cpmree writhh Section T I0OZ.2. 10,

Shafis. pooclirations

ot @sd e shafis pnd other sdmblar pemestrations o
exberior o anceraditione] spece shall be Sealed.

Triliny pencirations of the air barricr shall b caolked,
gaskeresd oo abherw ises sealedd and shall &lbowv Foe oxpan-
sian, copbmchion of maberinls o meechanical viboradion.,

In=ulation shall be fitted tightly around wdilities passingg
throuwgi: shatis aed perctrations in che Bolldime el
errvishepe Lo mmaintain requrired -l

Tdarrosy cavitiss

GiRraEe separakion

Marreay cavwitbcs of | incly oo less dlsad s not able do e
imsulamed shall be air saalsd.

Eatts to be installed in asrow cavities slzall be cul bo §5t ar
marrowy cavities shall be fillled with insulaticn that om
imsdnllaticn readily comnforms (o the nvailnble cervity spece.

Avir sealing shall be provided betveosn thes parage andc
conditicned spaces.

Imsulot=d portions of the gornEpe separation assembils shall
be in=salled in accordamce with Sections SNEI1TO1_ 10—

NELOT.FZ pandd 1 IHEE.TL

Recessed Hghting

envslope shall e air scalad in accondamcs with Seciicn
IO S

Recessed light fixtures installed in the building theomal
eovelope shall be airtight smd [T rated, amnd shall bhe baried
o =urroanded wiith inaulalion.

Flumbing. wirdeg or
other ohstmecliomns

AR hales creatsd by sviring, plumbine o other alsmic-
tion= in the &ir barvior assembly shall bBe adr senled.

Ipsulatiocn shall be installed to FAll the available =paces aand
¢ mmarroared wiring, plumbing, or other chabmcbicmns, wnbess
ibhe requined Movaloo can be moet By installing imsolatbon
anc air barrer systems completely to ths saterior sicde aof
ihe ohstrectioms.

Showeriiub on oxte-
risar weall

The air barricr instnlled ot exterior walls u.-:'ljn.q:cl:l_l: (E5]
shvowwors and mbs shall sepamies e weal] frocom thee sleoseer
LTl [T

Exterior ssalls adijscent 1o showveers ancd tubs shall bhe
s labescl,

Electracaliphones o
om exberior walls

Tles air baoser =hall he instelled Bohined electricm] omd
cammEniosliom boxes. Allcrnabsesly, nir-scaled boxes
shall be iml&_lln:d

HY A eoglster booes

HW AL supphy s et ragister hoobts than premsetrmbe
building thermal covslope shall be soaled po Cles s bdfloor,
vwall covermme or cetling penerasoed by the boot.

Croncealed sprinklers

Where recuired to be sealcd, concealed fre sprinklers
shall onily be scaled in a manner the s recoomensenche:d] by
e mamifEctuner, Canlking or otber podhesive scal=nts
stall ot be wsecd bo J7111 veids belveeen Fire speindober oo
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Air Leakage Testing

¢® 2021 Change: N1102.4.1.2

® Leakage rate changed from maximum of 3 air changes per
hour (climate zones 3-8) to a maximum of 5 air changes per
hour for all compliance paths

®* NJ UCC Bulletin 22-1 provides guidance regarding testing

® Commonly known as the “blower door test”

® 2021 changes: some exceptions to note

® Heated attached and detached private garages tightness and
Insulation considered acceptable where air barrier and
installation items are field verified (by 3" party per code
official)

® Thermal isolation is required from other conditioned spaces.
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Mechanical Ventilation

Don’t forget that mechanical ventilation is required as per
section M1505.
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M1505 Mechanical Ventilation

* 1505.4 Whole House Mechanical Ventilation System
® Design: 1 or more supply or exhaust fans, or a combination of such

® Local exhaust or supply fans are allowed to be used as part of the
ventilation system

¢ System controls are required that provide for manual override

® Mechanical Ventilation Rate M1505.4.3

® Required to be delivered at a continuous rate

® Per Table 1505.4.3(1) OR not less than equation 15-1

®* EQUATION 15-1: Ventilation Rate in CFM = .01 * total sq ft area of house
+ [7.5 * (# of bedrooms +1)]

® Exceptions:

® Ventilation Rate Credit — rate determined per Table 1505.4.3(1) OR the
above equation shall be reduced by 30% as long as BOTH of the following
are true

® Ducted system supplies ventilation air into each bedroom and 1 or more of the
following (living room, dining room, kitchen)

® The whole house ventilation system is a balanced system.
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Air Leakage Rates N1102.4.1.3

2021 Change: Leakage rate information relocated but
values the same

®* When complying with the prescriptive method (N1101.13.1) when
testing as per N1102.4.1.2 (blower door test)

® Climate zones 0 — 2 leakage rate maximum of 5 air changes per hour

¢ Climate zones 3 — 8 leakage rate maximum of 3 air changes per hour.

Blower Door

| Inward Leaking Air>
I Outgoing Alr>
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Systems N1103

2021 change and relocated: Ducts to
be considered within conditioned r .
space :

® Ductwork in floor or exterior wall cavities '
N1103.3.2 condition 3 & 4 added

¢ 3. Floors over unconditioned space
must have

® Continuous air barrier

® Insulation installed in accordance with
N1102.2.7 (modified for 2021)

® Minimum R 19 in cavity width separating
duct from unconditioned space

® 4. Exterior Walls (Building Thermal
Envelope)

¢ Continuous air

® Minimum R 10 in cavity separating duct
from outside sheathing

® Rest of cavity fully insulated to drywall.
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Remember the Ductwork Requirements

® Sealing of the ductwork joints and seams required to be
compliant with M1601.4.1

® Insulated ductwork required when outside of building
thermal envelope

® Building framing cavities cannot be used as ducts or
plenums.
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Duct Testing Requirements
N1103.3.

* In NJ again refer to UCC Bulletin 22-1 (likely works elsewhere
too)

® 2 Methods: (2021 change: testing required no matter what now —
Duct Tightness)

® Rough In Test
® Postconstruction Test

® 2021 Changes: Leakage Amounts N1103.3.6

® At Rough in test: not greater than 4.0 CFM per 100 sq ft of conditioned
floor space

® If no air handler installed not greater than 3.0 CFM per 100 sq ft of
conditioned floor space

® Postconstruction test: not greater than 4.0 CFM per 100 sq ft of
conditioned floor space

¢ If all ducts and air handler within building thermal envelope total
leakage maximum of 8.0 CFM per 100 sq ft of conditioned floor space.
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Whole House Mechanical Ventilation

Efficacy
N1103.6.2

® 2021 change: entire section changes including most of
table

® Fans for these systems shall have efficacy per table
N1103.6.2

® Fan airflow & efficacy shall be reported on product listing
or on the label

® Testing of these systems is now required per N1103.6.3
and a report submitted.
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Table N1103.6.2

TABLE N1103.6.2 (R403.6.2) WHOLE-DWELLING MECHANICAL VENTILATION SYSTEM FAN EFFICACY?

AIRFLOW MINIMUM

FAN LOCATION RATE MINIMUM EFFICACY

(CFM) (CFM/WATT)

HRV, ERV or balanced Any 1.2 cim/waft

% | | In-fine stpply or exhaust fan Any 3.8 cim/watt

Other exhaust fan <90 2.8 cim/watt

Other exhaust fan 290 3.5 cim/watt
Air-handler that is integrated

to tested and listed HVAG Any 1.2 cim/watt

equipment

5 1 cubic foot per minute = 26.3 Limin.

a. Design outdoor airflow ratefwatts of fan used.

“ Presented by Jack Daniels February 2024
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Electrical & Lighting Systems
N1104

= 2021 Change: All permanent lighting fixtures, except kitchen
appliance lighting shall contain high efficacy lighting

¥ Permanent interior lighting shall have dimmer or occupancy
sensors N1104.2

® 2021 change: Exceptions: bathrooms, hallways, exterior lighting,
safety/security

® 2021 change: Exterior Lighting Controls N1104.3
®* Permanent lighting greater than 30 watts shall have the following

® Manual control switch that permits automatic shut off actions

® Automatic daylight shutoff when lighting needs met

¢ Controls that override automatic shut off not permitted unless
deactivates within 24 hours.
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Total Building Performance
N1105

® This section is based on a proposed performance based
design analysis

® 2021 change: Name of section modified from 2018 entitled
Simulated Performance Alterative (Performance)

® 2021 change: N1105.2 Entire section changed in name
(Performance based compliance) and content

® Compliance based on all 3 required criteria
¢ Sections identified in Table N1105.2 (no change to table itself)

® Building thermal envelope must be greater than or equal to efficiency
levels & SHGC in table R402.1.1 or R402.1.3 of 2009 IECC

® Annual energy cost less than or equal to standard reference design.
Energy prices must be taken from approved source (Dept of Energy).
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Standard Reference Design Definition

®* N1101.6

® Aversion of the proposed design that meets the minimum
requirements of this code and is used to determine the maximum
annual energy use requirement for compliance based on total
building performance.
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Using ResCheck Program

¥ Old adage: garbage in — garbage out holds true with this

® The values entered need to be verified as accurate for the
area indicated, the type of insulation and the R value

® Building components are already part of the value for the
specific building component
® Adding R values for wood framing, air barrier, sheetrock is

Incorrect since the program automatically accounts for these
components

® Cavity versus continuous insulation columns need to be
Indicated properly
® If using cavity (batt) insulation along with an exterior insulated

sheathing, both the cavity AND the continuous columns would
have values in them

® If closed cell insulation used than the associated R value indicated
needs to be verified based on manufacturer specs.
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RESccdheck Software Vversion

32.7.2

Compliance Certificate

Project
Y Energy Code: 2015 1ECC
Location:
Construction Type:
Praject Type:
Climate Zone:
FPermit Date:
Permit Number:

Single-family
Addition

Construction Site:

5 (5824 HDD)

Addition & Alteration

Owner/Agent:

Designer/Contractor:
2
Ce uis-L CZ”-

ompliance: sses using UA trade-off
Complianoee: 10.29 Better Than Code

Maxinwuanm LA rLE7 Yous UA: 168

The %S Better or Worse Than Code ndex reflects how close to compiiance the house s Hased on code trade-off rules.
It DOES NOT provide an estimate of energy use or cost relative to & minimum-code hornme .
MNOTE: Siab-on-grade tradeoffs are no longer consideraed in thhe UA or performance compliance path in REScheck. Each slab-on-

grade assembly in the specified climate zone must meet the minimum energy code insulation R-value and depth requirements.

Envelope Assemblies

Assembly

Floor 1: Slab-On-Grade:Unheated
Insulation depth: 2.0°

=

Gross Area
or
Perimeter

Cavity
R-Value

209

Baserment walls {(west-north-east): Solid Concrete or si18 o.0
Masonry:Iinterior Insulation = =
Window 1 west: Wood Frame:Double Pane with Low- 13

| =

{2) sliding glass patio doors - north: Glass a8

Ist fl walls (west-north-east): wWood Frame. 16™ o.c. 5494 .0
1<t fl windows (west-north-east 4+ laundry south): s

wwood Frame:Double Pane with Low-E

slidng glass door north: Glass 34

solid wood door east: Solid 21

A st floor overhanag north: All-Waood Joist/yTruss:Owver o o.0
Outside AIr -
1Lst floor ceiling {east) over kitchen +& laundry: Fiat >53 o.0
Ceiling or Scissor Truss e =
Znd 1N ceiling (new attic) addition: Flat Ceiling or

Scissor Truss B .0
Z2nd fl walls {(west-north-east): Wood Frame, 16" o.c. sS502 O.0
Znd fl windows: Wood Frame:Double Pane with Low- s57

Project Titlie:

Addition & Alteration

otice that the entire

Presented by Jack Daniels

Cont.
R-Value

Prop.
U-Factor

10.0 0.767 0.033
15.0 O.056 0.065
O.300 0.220
O.300 0.220
15.0 0.051 0. 060
0.300 0.320
O.300 0.320
0. 200 0.320
30.0 o.0z9 0.033
30.0 0031 0.026
38.0 0.025 0.026
15.0 0051 0.080
O0.300 0.320

~ k|
10

1z
23

1z

iz

27

i

Report date:

February 2024

LA/O32=

R-value is in the “continuous” column
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https://chathamtownshipnj-my.sharepoint.com/personal/jdaniels_chathamtownship_org/Documents/Desktop/Jack's%20Folder/IECC%202021%20ResCheck%20example.pdf

Notice the “floor” row has an R-30 cavity value included

Which “floor” is this to be installed”? Basement ceiling, 15t level
ceiling or both?

Enorgy Code: 2021 IECC

—ocation: SRS, N ovs Jersey
Sonstruction Type: Single-family

Frogact Type: MNow Construction

Sonditioned Floor Aveas 330 A2

Slazing Area 149%

ZhHrmate Zones 4 (5227 HDD)

Fesrmil Daste
Tearrdl Nurmnmier: — T

Construction Site: OwnerfAgent: Deaesignen'Contractior: C
R ) residence R el

e - - . - z p— 2 e B et e S r LR 4 ot o> o~
CommpliEsnoo: PMasimum UA:BT2 Your UASGGSE Msodmurm SHGC:0.40 Your SHAOC:O 40
Thee 2% Batter or Worse Than Code Indox raflocts Now CBoso 1o compianco the house s hased on codo rasdo-oft rules,

" DOES ROT provido an estmnto of anorgy (e o conl relsfen 3o o mickrnan-coddes e
Sab-on-grade tradeolls are no longer considerad in the UA or parformance compiance path in RESchaeds. Each slab-on-grade
assembly 0 the specified climate zone Mmust meat the minkmum energy code insulation R-valie and depth requkFomonts.

=nvelope Assemblies

Sross Aroa

Assembily oy
Serimoter

Ceiling: Flatd Ceiling or Scissor Truss 2,992 38.0 0.0 0.030 0024 a0
wall Wood Frame, 16° o.c. 2,340 19.0 0.0 0.080 O0.0sS 117
Door: Glass Door {(over S0% glazing) P -

SHOGC: 040 233 0270 O_300 G4
YWindow: Wood Frarme

SHGC: 0.40 144 = ©270 G300 39
Wall 1: Wood Frame, 16" o.c. 2070 19.0 0.0 OOG0 0045 109
Window 1: Wood Frasne

SHGC- 0.40 252 0270 0300 65
Floor: Al-Wood JoistTruss S21 30.0 0.0 0.033 0.Q47 20
Fioor 1: Al-Wood JofsyTruss 2.178 300 00 0.033 0047 72
Basarmeant Wall: Solid Concrete or Masoory

Wall helgit= 9.0 1,853 17.5 o0 0.047 0.059 a7

Dapth balow graciae: 8.0°
Insulation depth: 8.5°

Additional Efficiency Package(s)

Raquired: 1 Proposed: 1

Beascdption

EfMiciact HVYAC Paerformance
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Documentation Required
N1105.3

¥ 2021 change: Compliance report generated by compliance
software submitted at time of permit application AND upon
completion of building to confirm condition of building prior
to CO being issued

® 2021 change: 5 of the 6 report items needed at time of
permit application have been modified N1105.3.2.1

® 2021 change: 5 of the 7 report items needed at time of CO
have been modified. N1105.3.2.2.
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Energy Rating Index Compliance
Alternative
N1106

® The Energy Rating Index (ERI) compares the energy
performance to a baseline rather than the energy cost. The
ERI requires the design to be a specified percentage
better than the baseline. The baseline for the ERI is the
code whereas the simulated performance method uses a
current baseline

® 2021 change: new equation

® — *
UA proposed design — 1.15* UA prescriptive reference design

® UA: A measure of the amount of heat that would be transferred
through a given surface or enclosure (such as a building envelope)
with a one degree Fahrenheit temperature difference between the
two sides. The UA is calculated by multiplying the U-Value by the
area of the surface (or surfaces).
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Compliance Report Reguirements
N1106.7.2

2021 change: ERI Compliance report generated by
compliance software submitted at time of permit
application AND upon completion of building to confirm
condition of building prior to CO being issued

2021 change: All 7 report items needed at time of permit
application modified

2021 change: All 6 report items needed at time of CO
modified

2021 change: Renewable energy certificate is needed.
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Additional Efficiency Package Options
N1108

® Provides for addressing additional requirements for all
compliance paths to achieve added energy efficiency if
desired.

® Broken down into enhanced components

® Enhanced envelope performance
® 2021 change: HVAC equipment with better efficiency than needed

® 2021 change: Reduced water heater energy use

® 2021 change: Better duct thermal distribution system

® Improved air sealing & efficient ventilation system.
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Conclusion

® Your time spent attending these learning opportunities and
making this industry better through education and
knowledge of the code requirements is appreciated!

® Thank you for your devotion to your industry and the
homes that you all are a part of

® | hope you have gained some information from today even
If It was a review.
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