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Pennsyivania's Alternative Residential Energy Provisions

Preface

In November 1999, the Pennsylvania Legi passed ACT 45, known as the Uniform Construction Code
(UCC), into law mandating a statewide building code across Pennsylvania. Act 45 requires the Pennsylvania
Department of Labor and Industry (DLI) to promulgate regulations to implement the requirements of the

The PHRC developed an alternative prescriptive version of Chapter 11 of the IRC that is:
— simpler ™
— more rational
= more flexible !
= fccusadecmylmiammnmanfclimaﬁcandnﬂmcmdiﬁms. b
= equivalent to the provisions of the Int=rnational Energy Conservation Code (IECC), and

— Independent, as far as possible, nfothmdmrmmts-spcciﬁ:aﬂythehwm&&:mai&cry
Conservation Code (IEDC}.tthEICanduﬂ;m-rafereme documents.

A draft of the Pennsylvania Alternative to Chapter 11 of the IRC together with the draft versions of six
supphm:nmqrmpmwassuh:ﬁmdmnuinhh}nm. Copies of this draft, initially called the Code for the
Conservation of Space Conditioning Energy for Housing in Pennsylvania, were also made available to other
interested parties for review and comment. A number of improvements have since been made.

The development and publication Dfﬂ:u:IRCisavmysigniﬁcantiniﬁaﬁvefurhnthblﬁldjngcudesandhausingin
the US. Itssmﬂ-midendapﬁmmPennsylvaniaismﬂ:arimpmtadvmfnrhnusﬁ:g. This altsrnative version
of Chapter 11 of the IRC' document is just that: an alternative to one chapter of the IRC. It is intendad to
supplement the IRC and, gs far as possible, to be consistent in format and general intent. The scope and definitions
used in the IRC apply, The flowchart that follows ilnstrates how this proposed alternative path fits into the averal]
reglﬂataryatmcm:cﬁeréylmia'sUCC. Eisimpmttnnatethatachainenmdswbcmadebetwemthe
EC,tthA~Mmﬁveand.ifmdaaire.d,thnIECC.

F'man:i,ulEuppnrtfnrwmkﬂnthsd:ﬂu]npm:ntnfthisalhmaﬁvcmdechap&waspmﬁdadhyI:he
Commonwealth of Permsylvania and the Pennsylvania Department of Community and Econamic Development,
the Hankin Endowment. the Pennsylvania Stats University and ths members of the PHRC.

!
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Pennsylvania’s Alternative Residentiai Energy Provisions

Demached 1- and 2- Family
Drwellings (A1) and

Type A-1
= 15% GlessWall Areg

> 15% GHlass/Wall Area

Type A-2 Type A-2
* = 25% Glass"Wall Area = 25 CGlags'Wall Arma
Pemsylvania
Pregcriptive Path
PA-Alternative
Chapter 11

Flowchart showing the various Regulatory ,
Paths for Space Conditioning Energy Cumpﬂ.?,nce

Both before and after the development of the first draft, we received assistance, advice and feedback from
numercus individnals, companies and associations. In particular, we would like to thank the following
organizations;

the Permsylvania Department of Labar and Industry (DLI)

the Pennsylvania Builders Association (PBA) .

the North American Steel Framing Alliance (NASFA)

the Building Codes Assistance Project (BCAP)

the Pacific Narthwest National Labaratary (PNNL)

the members of the PHRC Advisory Council

In addition, the U.S, Department of Energy-fundad report, "Assessment of the Pennsylvania Housing Research
Center Alternative Code" (February 2001) by the Pacific Northwest National Laboratory, was of considerable
value, While we acl:nuwladgeﬁdthgﬁﬁnﬁethnassﬂmmwarmdmiﬁshuﬂdhcmdmmdihamufthcsn
parties are responsible for, nor are they necessarily in agreement with, the intent and all the content of this PHRC
Alternative Code Chapter.

This altemnative chapter was developed by the PHRC as a service to DLI-on behalf of all the consumers of housing
in Pennsylvania, =

Eric Burnett _ﬁ |
. Uo—

Director

ii . Pennsylvania Huua_rng Ressarch/Resource Canter
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Pen nsylvania’s Alternative Residential Energy Provisions

SECTION PA1101
SCOPE and COMPLIANCE

conditioning energy
met in the design and
regulated by the
C.

conservation that ghal]
construction of buildings

quality, and ventilation are outside the scope of
this chapter. Most of these issues are covered in
other chapters of the IRC,

applicable, provisions are basad
unthcclimatazon:inwhiuh:hebuﬂdingislncntad.
Thcﬁmmmhmﬁsh'thcbm&lmamd
shall be determined using the zops assignments in

Table PA1101.1 or Figure PA1101.1 for the county

inwhinhﬁmbuﬂdjngisbﬂingcunsnuctai

PA1101.3,1 Residential buildings, Type A-1
and Type 4.2, Compliance ghall be

demonstrated by:
1; Meeting the requiraments of this chapter, or

2. Mesting the requirements of Chapier 1] of
the IRC, or

3. Meeting the requirements of the Jnser-
national Energy Conservation Code for

residential buildings,
PA1101.4 Exemptions, The following buildings and

portions of buildings age EXempt from the
Tequirements of this chapter:
PA1101.4.1 Historic builg: exemption i

regulated by Section 902 of Act 45 of 1905,

PA1101.42 An addition to an existing building
shall comply with the provisions of this chapter,
However, the éxisting building is not required to
comply with the Provigjons of thig chapter,

PA1101.4.3 Buildings or partions of building
that do not enclose conditioned space,

PA1101.5 Alternative compliance. Alternative
methods for achieving compliance are permitted for
elements within the building thermal envelope
provided that the overall energy-related performance
of the building thermal envelope is not reduced. The
required R-value or U-factor of an element in the
building therma] envelope may be increased or
decreased. The overall performance of the proposed
building thermal envelope shall be equal to ar better
thmﬂmtufthssamﬂhuﬂdjngdzsignedh

Pacific Northwest Nationa Laboratory) or othar
methods approved by the pa Department of Labor

Pennsyivania Housing Ressarch/Resource Cantar



Pennsylvania’s Alternative Residential Enargy Provisions

Table PA1101.1: PA Climate Zones by County

Figure PA1101.1: PA Climate Zone Map

" Adams S [ Clinton C Lackawanna N Pike =
Allegheny c Columbia C Lancaster 3 Potter !
Armetron C Crawford N Lawrence N Schuylkill [
Beaver C Cumberland C Lebanon C Soyder C
Bedford C Dauphin C Lehigh C Somerset C
Berks C Delaware 5 Lozemne c Sullivan N
Blair C Elk N Lycoming C Susquehanna N
Bradford N Erie N McKean N Tioga N
Bucks 5 Fayerte C Merear N Union C
Butler N Forest N Mifflin C Venango N
Cambria C Franklin ] Monroe C ‘Warren N
Cameron N Fulton C | Montgomery S Washington c
Carbon C Gresne C Montoor e Wayne N
Centre c Homtingdon - C Northempton Q ‘Westmaoreland C
Chester 5 Indiang c Northomberland | C Wyoming N
Clarion N Jefferson N Perry C York 3
Clearfield N Jumiata C Fhiladelphia .
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Pennsylvania’s Alternative Residential Energy Provisions

SECTION PA1102
GENERAL CONSIDERATIONS

PA1102.1 Labeling. Materials and equipment shall
be identified in a manner that permits confirmation
of their compliance with tha provisions of this
chapter. ‘Where feasible, a labe] shall be affixed to
the product or appliance so that, when installed, the
label is visible.

PA1102.2 TInstallation. Materials and i
usadh:cnnfmnancawjththaapplicablcpmﬁsims
nfﬂ:ischap::rshaﬂbcinstalledinaccardamewith

PA1102.3 Thermal insulation. The insulation shall
be installed in snch a manner that the R-v ne can be
verified during inspection, ar of the
installed R- shall be i

ms mstaller.

at the job site by

the initial installed thickness, the settlad thickness,
coverage area, and number of bags of insulating
material installed,

PA1102.4 Fenestration.

PA1102.4.1 U-Factor. The U-factor of
fenestration products (windows, doors and
skylights) shall be datermined in accordance
with NFRC 100 by an accredited, independent
laboratory, and labeled and certified by the

shall be determined by assigning such
products a default U-factor from Tables
PA1102.1(a) and PA1102.1(b)..

PA1102.42 Air leakage. The air leakape of

icated fenestration products shall be
determined in accordance with AAMA/WDMA
101/L5.2 by an accredited, independent

laboratory, and labeled and certified by the

PA1102.5 Maintenance. Maintenance instructions
shall be furnished for HVAC and service water
heating appliances that require preventive mainten-
ance for efficient operation. These maintenance
requirements shall be clearly stated in a readily
accessible label attached to the appliance, or the
source of such information shal] be shown on a label
attached to the appliance, '

SECTION PA1103
BUILDING THERMAL ENVELOPE

P?.u1us.1 Perfnrmagne requirements,

PA1103.1.1 Heat transmission. The minimum
reired e TRy T i
required U-factor for each element in the
building  thermal envelope  (fenestration,
roof/ceiling, opagne wall, floar, slab, etc.) shall
be m accordance with' the values provided in
Table PA1103.1.

PA1103.1.2 Air Je All seams, penetra-
tions and joints especially those between
window or door assemblies and their respective
jambsandﬁ'anﬁugj.&ndnthﬂrsmrc&snfaj:
leakage (infiltration and exfiltration) through the
thermal envelope shall be caulked, gasketed,
weatherstripped, wrapped, taped, or otherwise
sealed to limit uncontrolled air movement.

PA1103.1.2.1 Recessed lighting fixtures,
When installed in the thermal envelope,
recessed lighting fixtures shall meet one of
the following requirements:

1. Type IC (Insulation Contact) rated:
manufactured and installed with po
penetrations between the inside of the
recessed fixture and the ceiling cavity,
and sealed or gasketed to prevent amir
leakage into the unconditioned space.

2. Type IC or non IC rated: installed inside
a sealed box constructed from 1/2-inch
" (12.7 mm) minimum thickness Eypsum
wallboard or other air-tight assembly

Pennsylvania Housing Ressarch/Resource Cantar
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Pennsylvania's Alternative Residential Energy Provisions

Table PA1102.1(a): U-Factor Default Table for Windows, Glazed Doors and Skylights

Double Glazed
Frame Material and Product Type Ve inch air space | % Inch aiF e

Metal withont thermal break

Operable (including sliding and swinging glass doors) 0.87 0.81

Fixed s 0.69 0.64

Garden Window _ 1.81 171

Skylight ' 131 1.30

Site-Assembled Sloped/QOverhead Glazing 0.82 0.81
Metal with thermal break

Operable (including sliding and swinging glass doors) 0.65 0.60

Fixed - 0.63 0.57

Skylight 1.11 1.10

Site-Assembled S Overhead Glazing - 0.70 0.59
Reinforced vinyl/metal-clad wood .

Operable (including sliding and swinging gla.ss doors) 0.57 0.53

Fixed 0.56 s .30

Skylight 105 " 1.04
Wood/vinyl/fiberglass

Dp:rnbl: (including sliding and swinging glass doors) 0.55 T ) |

0.56 050
Gnrde:n Window : 161 ! 1.53
| Skylight : 0.84 t 0.84

Insulated vinyl/fiberglass

Operable (including sliding and swinging glass doors) 0.49 0.44

Fixed 0.53 0.48

Glass block assemblies with mortar but withont reinforcing or framing shall have a U-factor of 0,60,
Source: 1997 ASHRAE Handbook of Fundamentals

Table PA1102.1(b): U-Factor Default Table for Opaque Doors

] Without storm With storm
door door

Steel doors (1%, inches thick)

With foam core 0.35 _ -

With fiberglass core 0.38 L

Without foam or Hberglass core ' 0.60 -
Wood doors (1%, inches thick)

Panel with "/;g-inch panels : 0.54 0.36

Hollowcore flush . 0.46 0.32

Panel with 1"/j-inch panels 0.39 0.28

Solid core flush - 0.40 1 0.26

ForSLinch=254m : _
Source: 1997 ASHR AE Handbook of Fundamentals

Pennsylvania Housing Research/Resource Gentsr



Pennsylvania’'s Altermative Residential Energy Provisions

manufactured  for  this purpose.
Clearances of not less than 172 inch
(127 mm) from combustible materjal
and not less than 3 inches {76 mm) from
insulation material shal] be mamtained.

3. Type IC rated and airtight so that, when
tested in accordance with ASTM E 283,
there is no more than 2.0 cfm (0.944
Ls) air flow from the conditioned space
to the ceiling cavity, The lighting
ﬁxmshallbetmmd.at?SPanrl.ST
Ibs /i pressure difference and shal] be
labeled appropriately,

PA1103.2 Enclosure walls,

PA1103.22 Wood framed walls. For exterior
wood framed walls, including the band joists,
the minimmm required R-valpe in Tahle
PA1103.1 shall be met by the sum of the R-
values of the thermal insnlation materials
installed within framing cavities and/or external
msulating sheathing, The framing, drywall,
stuctiral  gheathing, and exterior siding
materiale shall not be included in the calculation
of the required R-value.

Exceptions:
1. An R-value of R-13 shall he TEqi)

wall assembly in order to meet the
minimum structural requirements of
Chapter 6, Wall Construction, of the
IRC (e.g. at comers) and insulated
sheathing is used on other portions of
the wall, then for the purpose of
determining compliance with tha
minimum R-value for enclosure walls in
Table PA1103.1, the entire wall may be

considered to be coversd with the

PA1103.23 Mass walls. Mass walls shall be
permitied to meet the Mass Wall criteria listed in
Table PA1103.2 (1), based on the insulation
pnsiﬁmmdthzcﬁmﬂeminwhichthe

building is located.

Exterior or integral insulation, For walls
with exterior insulation, the effective mass
shall be internal to the insulation layer. For
walls in which the insulation is imtegral,
either the msulation and the mass materials
shall be well mixed (e.g.. wood logs): or
there shall be substantially equal amounts of
mass material on each side of the msulation
(e.g., cancrete masonry units with insulated
COres Or masonry cavity walls), '

Interior insnlation. -Walls not . meeting
either of the above descriptions for exterior
or integral imsulition shall meet the
requirements listed under “Other Mass
Walls” in Table PA1103.2 (1) based on the
sum of the R-values of ‘the interior and
exterior insulation layers,

The R-value of the mass assembly for typical

. Iasonry constructions shall be taken from Table
PAT103.2 (2). The R-valus for a solid concret=
wall with a thickness of 4 inchss (102 mm) or
greater is R-1.1. R-values for other assemblies
can be based on hot box tests (as referenced in
ASMCZBEMASTMCQ?GJ.nrunmu-
dimensional calculations or isothermal planes
calculations,

PA1103.2.4 Steel-framed walls, The minimum
required R-values for steel-frame walls shall be
in accordance with Tahlas PA11033.1 and
PAl1103.3.2.

PA1103.2.5 Basement When the
TR, | o e
walls that are part of the building thermal
envelope shall be insulated in accordance with
Tahle PA1103.1. The required amount of
insulaﬁunshallbenppﬁcdfmmﬂmtnpnfthe
basement wall dn“mtnade;:thaflﬂfectﬁ m)
below grade or to the. top of the basement floor,

whichever 18 1865, ' memm..

Penneyivania Housing Research/Resource Centar
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Pennsylvania’s Aiternative Residential Energy Provisions

Table PA1103.1: Simplified Requirements for Thermal Envelope Components

2. Exclnding skylights and opagque doars.

Minimum Thermal Insulation R-Value [(hr.°F) / Btu] W,
Maximum Wood :
Roof/ framed
U-Factor [Btu/(hr-f2°F)]. - Floor Slab
Déi::ata Colag anﬁ;:ra over non- | perimeter | Basement Srif'

Fenestration® : ' eonditioned | R-value walls 1:,'!“ :
T“’" 'Typn Skylights Tﬁ“ TE‘ Ti?l‘ TEE space |and length

s 0.45 | 033 0.60 |R-38 | R-30 | R-16 | R-13 R-19 R-6, 2 ft. R-9 R-17
0.40 055 |R-38| R-30 R-13 R-21 R-9, 4 ft R-10 R-19

N 0.35 0.50 - | R-49 1 | R-16

For S1: 1 Btw/(hr-&*°F)=5.68W/m*K, 1 (br*F)/Btu = 0.176m> /W __ - v

Pannsyivania Housing Ressarch/Resource Canter
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Table PA1103.2 (1): Mass Wall Prescriptive Building Envelope Requirements

Buiiding Minimum Mass Wall Assembly R-
location Value® [(hr.°F) / Btu]
Exterior or .
Zdne integral® Other mass walls
' Insulation 1
S R-104 . R-123
C R-11.9 R-152
N R-15.5 R-18.4

For SI: 1(br-£2°F) / Beu = 0.176 m  K/W, ' :
? g The sum of the value inTable PA1103.2 (2) and addirional insulation Layers.
b.  Including wood/log walls. *, _

]

{

Tabie PA1103.2 (2): Mass Assembly R-Values (IRC Table N1102.1.1.1 (2))

Ungrouted Cells Insulated [(hr-f7°F) / Biu] ]
U“m:hd - Vertical cells II'r|.l".|r‘ul-I;:h:.uI cells
Assembly Type not insulated | Np groyt | 9routedat10 | grouted at
[(hr-H2.°F) / Btu] ft. o.c. or less than 10
; . greater ff.oe

6" Light weight concrats block 2.3 5.0 4.5 3.8
6" Medium weight concrats block - 2.1 4.2 3.8 3.2
6" Normal weight concrete block 1.9 3.3 3.1 2.7
| 8" Light weight concrete block 2.6 6.7 5.9 4.8
8" Medium weight concrate block 2.3 3.3 4.8 4.0
8" Normal weight concrate block 2.1 4.2 3.8 3.3
12" Light weight concrete block 2.9 9.1 79 6.3
12" Medium weight concrete block 2.6 7.1 6.4 5.2
12" Normal weight concrate block 23 5.6 5.1 4,3
Brick cavity wall 3.7 6.7 6.2 5.4
Hollow elay brick 2.0 2.7 26 24

For S1: linch = 25.4 mm. 1 foot = 304.8 mm. 1 (br-f*“Fy/Bu = 0,176 m* /W,

Pennsylvania Housing Ressarch/Resource Cantar



Pennsylvania's Alternative Residential Energy Provisions

Table PA1103.3.1: Thermal Insulation Combinations to be used with Steel Framing
in Pennsylvania for Type A1 Housing

PA Thermal Insulstion Strategy — R-values
Alternative @ 16" spacing @ 24" spacing
Zones Stud Space | Ext Sheath. | Stud Space | Ext. Sheath, |
8 . D 8 7
11 6. 11 5
S 13 3 13 4.5
15 5 15 3
19 (2x6) 6.5 19 (2x6) 6.5
B 11 8 10
11 0.5 11 8.5
& 13 8.5 13 7
15 g - 15 8
19 2 x6) - 10 19(2x6 10
8 13 8 . 125
11 11.5 11 10.5
N 13 10.5 13 8.5
: s 11 S ey
19(2x6) 13 19(2x6) .13

{
Table PA 1103.3.2: Thermal Insulation Combinations to be used with Steel Framing
In Pennsylvania for Type A2 Housing

PA Thermal insulation Strategy - R-values
Alternative @ 16" spacing @ 24’ spacing _
Zones Stud Space | Ext. Sheath, | Stud Space | Ext Sheath.
- 8 6 8 5
11 4.5 11 4
S - - 4.5 13 4.5
15 ] 15 5
19 (2x 6) 6.5 19 (2 x 6) 6.5
8 6 g8 5
% 4l 6 11 6
C 13 7 13 7
15 8 15 8
19 (2 x 6) 10 19 (2 x 6) 10
B 7.5 - 7
11 8 11 8
N ) 13 9.5 13 05
' " 15 11 15 11
19 (2x6) 13 . 19(2=x6) 13

Notes: 1, The R-valusg in these two tables are based on the following assumptions:
* 2 35% limit on the relative humidity of the interior air,
e the lack of any moisture storage capability within the stud space.
2. Ag the R-value of the stud space insulation increases, moistore contrnl becomess a critical
consideration, and it is for this reason that the R-valus of the insnlated sheathing increases,

Pennsylvania Housing Reaearch/Rescurce Center
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When the basement is not a conditioned space,
either the basement walls or the floar separating
the basement from conditioned space above
shall be insulated in accordance with Table
PA1103.1.

PA1103.2.6 Crawl walls. An unvented
VE oor over the
crawl space or the crawl spact walls insulated.
The required R-value is listed in Table
PA1103.1. This insulation shall be applied on
theh:sidefueofthcmwlspammﬂ,
downward from the sill plate to the exterior
finished grade level and then vertically and/or

huﬂzant&ﬂyfar&thastmﬂddiﬁm&lﬂin:hﬂs .

(610 mm).

A crawl space that is not vented to the outside
airandis:ﬂnmctedtuab&scmmthsmha
manner that air can flow between hoth spaces,
ma}fhatmamdas&bascmr.utfmrth;pm'pnaenf
ENSUring a consistent thermal insulation strategy

Thc::xpumdcarthina]lcr&w]s;:marmahnﬂ
be covered with a contimuous vapor retarder
having a maximom permeance rating of 1.0
perm [(57 mg)(sm*Pa)] when testsd in
accordance with ASTM E 06,

PA1103.2.8 o Exposed insulating
T e e o sulating
walls shall be protactad agamst degradation of
thermal performance. The protection shall
extend at Isast 6 inches (152 mm) below
finished grade [evel. ' :

PA11033 Opaque doors. Opague doors separating
conditioned space from either mconditionad space

PA1103.4 ﬁwnﬁ The required R-value in
a - dsstmes standard truse or rafter
oD Ana Toplies to all rooffeeiling portions

of the building envelope. .

E¥5 ollow  the
manuofacturer's instructions.
PA1103.5.2 Slab-on- For slabg

a 2e § above Nnished grade or
that lies 12 inches (305 mm) or less below
finished grade, the required R-value in Tabie
PA1103.1 shall be 'eritun:itharthf_snutside
Urthninsidnufthefaund&ﬁmwalL A thermal
break shall be provided between the edge of the
slab and the face of the foundation,

External insula The insulation should
ST [ Tulstion shoul
tion and extend below finighed grade by the
distance listed in Table PA1103.1. Insnlation
extending away from the building shall be
protected by pavement or by a minimmm of 10
inches (254 mm) of sail, (Ses Figure PA1103.8),

A
in The insulation shall extend
Sy, e nlcion sl e
tally or otherwise) until the distance listed in
Table PA1103.1 is reached (Ses Figure

PA1103.2) |

Heated slabs. When iminsulated hot water
pipes, air distribution ducts, or electric heati
cables are installed within or under the slab, the
thermal insulation values given in Tahle
PA1103.1 are to be increased by R2.

PA1103.6 Fenestration. All new and replacemant
fenestration products shall meet the i
required U-values in Table PA1103.1.

Pennaylvania Housing Ressarch/Resource Cantar



Peansylvania’s Alternative Residential Energy Provisions

Exception: Up to 4 square feet of glazing area is
permitted to be exempt from the U-factor
requirements in Table PA1103.1.

PA1103.7 Trade-offs. Qualifying buildings shall be
permitied to apply either the low air infiltration
trade-off (PA1103.7.1) or the high efficiency
equipment trade-off (PA1103.7.2) or both.

PA1103.7.1 Low air infiltration trade-off,
Buildings with & maximum effective air change
rate dus to infiltration of 0.35 air changes per
hour, as dstermined (m accordance with
ASHRAE Standards 119-1988 and 136-1993)
by a post-construction blower door test done in
accordance with ASTM E 779-87, Standard Test
Method for Determining Air Leakage Rate by
Fan Pressurization, shall be permitted to adopt
ong of the following revised compliance criteria
for building thermal envelope components:

1. The above-grade portions of the building's
thermal envelope shall comply with Table
PA1103.4 for the building type and climate
zone where the building is located, or

2. The foundation of the building shall comply
with Table PA1103.5 for the building type
and climate zome where the building is
located.

-mpmrmt meeting the rsquu‘:mcn specified in
Tahle PA1103.6 shall be permitted to adopt one
oftthe following compliance criteria;

1. The above-grade portions of the building’s
thermal envelope shall comply with Table
PA1103.4 for the climate zons where the
building is located, or '

2. The foundation of the building shall comply
with Table PA1103.5 for the climate zone
where the bnilding is located, or

3. Type A-l buildings having Basements that
; are non-conditionsd areas and basement

- walls with an average exposure not greater
than 12 inches (305 mm) above the adjacent
grade are not required to meet the minimimm

R-value for basement walls in Table
PA1I03.1.

SECTION PA1104
SERVICE SYSTEMS

PA1104.1 Performance of space heating and air

- conditioning equipment and water heating

equipment. Minimum efficiency requirements of
HVAC and service water heating appliances are
specified by the National Appliance Energy
Conservation Act of 1987 and regulations adopted
thereunder by the TU.S. Department of Energy. The
efficiency of these appliances shall be indicated on a
label permanently attached to the appliance.

PA1104.2 Conirols. At least one thermostat shall be
provided for each separate heating system, cooling
system, or combination heating and cooling system.
Heat pumps shall have controls that prevent the
operation of supplementary electric resistance
heaters when the heating load can be met by the heat
pump alone. o

Va3 Duct insolation. All portions of the ajr
Qistmbubon ducts shall be s Ated to K-4.3 when
Tle gre loeated within the bmldime
ONOIOONSd spac and shall h
msulated to -8 when located b g
WHEN ducts -are located  wWinD e o
CHCIOSUTS gesembly, thermal 1nsnlahon of at least K-
agsembly _furthest from  the

DOTH 00 O [he

condinonad 21{_‘;5,

Exceptions: Exhaust air ducts and portions of
the air distribution system within the appliances
or equipment do not have to be insulated. '

P ATl ducts shall be sealed n
Accordance ction M1601.3.1 of the IRC,

PA1104.5 Piping insulation. All mechanical system
piping shall be insulated in accordance with Table
PA1104.5,

Exceptions: Piping mstalled within appliances
and equipment or piping carrying fluids at
temperatures between 55° F (13°C) and 120° F
(49° C) need not be insulated,

10
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Pennsylvania's Alternative Residential Energy Provisions

Table PA1103.4: Above-Grade Thermal Envelope Trade-off

' Minimum Thermal
Maximum 3 Insuiation R-Value _l
, | U-Factor [Biu/hr2.F); [(hrt.5F) / ] ?
Zone Option’ Fenestration> - Wall
Type A1 | Type A2 | Type A-1 Type A-2

S a 0.52 0.55 R-15 R-13
b 0.57 — o —

o a 0.47 0.53 R-16 R-13
b 0.52 — —~ —

N a 0.42 0.51 R-19 R-15
b 047 | = =

Notes:

1. For sach trade-off sither option a or option b may be selected ™
2. Excluding skylights and opaque doars,
3. For S1: 1 Btw/(br-ft"°F)=5.68W/m®K, 1 (br £t F)/Bru = 0.176m* R/W,
- h
I '
Table PA1103.5: Foundation Therma Envelope Trade-off

Minimum Thermal Insulation R-Value [{hrft"oF) / Btu] |
Floar [ Slab . Crawl
Zone over perimeter | Basement "
non-conditioned R-value walls ;P';:
space and length "
s R-19 R4, 21 R-7 R-11
C R-19 R-6, 4 fr. R-8 R-13
N R-21 R-9, 4 f. R-9 R-19
For S1: 1 Beu/(hr-fr’-"F)=5.68W/m* K, 1 (ir-*°Fy/Bta = 0.1 76m-K/W,

Pennsytvania Housing Research/Resource Camtar
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Table PA1103.5: Equipment Requirements for High Efficiency Equipment Trade-off

Type of Heating and Cooling Equipment
Climate
Zone |Gas & Oil (Furnace or Boiler) with
Central Alr Conditioning Alr Source Heat Pump,
PA Zone | Minimum Minimum | Minimum Minimum
AFUE SEER . HSPF SEER
S 90 any or none 7.8 12
C 90 * any or nane 7.8 any
N 90 EDY or none 8.0 any
Note: For a building with multiple gas furnaces or heat pumps having different AFUE
or HSPF/SEER values, use an arithmetic average of the efficiency ratings of the
Installed :qmgmﬁmtﬂﬂetnrminewhﬂtﬁm‘th:bllﬂdmgmmphts with the
minimum equipment performancs requirement.
Table PA1104.5: Minimum Thickriess® of HVAG Piping insulation
Piping System Types Fiuid Temp Range (F) l"sul“ﬁ'::h::ibmm
Heating systems
Low pressure/temperarmre 201 - 250 1.5
Low temperature : 120 - 200 L0
Steam condensate (for food water Any L5
| Cooling Systems
Chilled water, refrigerant or brine 40-355 0.75
Below 40 1.25

For S1: 1 inch =254 mm, *C=[("F)}-32]/1.8.

2. The pipe insulation thicknesses specified in this table are based on insulation R-values ranging from R-4
to R-4.6 per-inch of thickness. For matarjals with an R-value greater than R-4.6 per inch of ingnlation,
the msulation thickness specified in this tahle may be reduced as follows:

. s o 4.6 x Table Thicknzgs
New Minimum Thickness : __HQT_

Formnmrinlswi:hanR-valu:nfbssﬂ:anR4pmuwhnfinmlaﬁun.th=miuimum£nsuhﬁﬂuthi:kmm
shall be increased as follows: j

4.0 x Table Thickne=ss

- L

New Minimum Thicknegs =

h Fmpipiugmpmdh:numonrnir,iummsntﬂcmhyﬂjimh.
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Thermal Break (e.g., 44" asphalt-impregnated fiber board)

:ﬁw\\m\'
P L LT E e N
DA W - "
*— R value and minimum length of insulation

25 per Table PA 1103.1

|

Figure PA 1103.1: Slab-on-Grade Floors: Internal Insulation

Thermal Break (e.g., 14" asphalt-impregnated ﬁl:rer board)
Se= PA 1103.2.8 for '

protection of insulation - -
| Z = i e
s, b
............. g ;
/j*-——-— R value and minimum length of insulation
Z as per Table PA 1103.1
ﬁ
e

Figure PA1103.2: Slab-on-Grade Fioors: External Insulation

ngura PA 1103.3: Raised Heel Truss with Roof/Ceiling Insulation
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