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Pennsylvania Housing Research Center

« The Pennsylvania Housing Research Center serves the home building
industry and the residents of Pennsylvania by improving the quality and
affordability of housing.

» We conduct applied research, foster the development and i
commercialization of innovative technologies, and transfer appropriate
technologies to the housing community.

* The PHRC is housed within the Department of Civil & Environmental
Engineering at Penn State. For more information about the PHRC
(publications, webinars, conferences), check out our website, phrc.psu.edu.
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Description

* On May 1, 2018, the PA Uniform Construction Code (PA UCC)
Review and Advisory Council (RAC) submitted their report to
the Department of Labor and Industrgadopting the majority of
code provisions contained in the 2015 International Code
Council (ICC) Model Codes. These changes triggered an
update of the PA Alternative Residential Energy Provisions.
The Pennsylvania Alternative Residential Enerigy Provisions
were developed with the intent of being: simpler to build and
easier to enforce; more rational and flexible; focused on
Pennsylvania in terms of climatic and other conditions; and,
equivalent to the provisions of the International Energy
Conservation Code (IECC) in terms of energy efficiency. This
session will dig into the updated version of this standard.
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Learning Objectives

1. Discuss the overall intent of the PA Alternative Residential Ener;
Provisions as an energy code compliance path, including flexibility and
simplicity.

2. Evaluate the available ene;g' enhancement options that can be used
as entrance requirements for this compliance path, including upgrades
to building enclosure elements, higher efficiency equipment, an
renewable energy generation.

3. Identify available trade-offs that are provided due to the inclusion of an

energy enhancement option, such as alternative building enclosure
parameters, and their effect on building performance.

4.  Identify the impact of electing to use this compliance path on the
permitand inspection process.

e

PA Uniform Construction Code Changes

*On May 1, 2018, the PA Uniform Construction Code
(PA UCC) Review and Advisory Council (RAC)
submitted their report to the Department of Labor
and Industry adopting the majority of code
provisions contained in the 2015 International Code
Council (ICC) Model Codes.

*These new code provisions are effective as of
October 1, 2018.
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Which Code Provisions Now Apply?

Pennsylvania

Legislative
Code
Changes Amendments
2015 I-Codes + Wall bracing 22 residential
referenced in the * Floor protection amendments from
UCC serve as « Stair geometry 2015 re-review

new “base” code + Others process .@
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Which Code Books Now Apply?

Residential

Wall bracing 2015 provisions New “base” code
that weren’t
adopted remain

o=

Pennsylvania’s Energy Codes: Oct 1,2018

2018
Pennsylvania
Elternative
Residential

Chapter 11 of Residential
IRC 2015 Provisions of
|IECC 2015

e

PA Alternative Residential Energy Provisions

» Based on the 2015 IECC
2018 and UCC Amendments

Pennsylvania » Compliance allowed by
i UCC Title 34, Chapter 403

Residential
Energy * Created and published by
Provisions the Pennsylvania Housing
a0 Research Center

* Allows trade-offs
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Download Link

* PHRC Website
- www.phrc.psu.edu
* Direct Link

- https://www.phrc.psu.edu/assets/docs/Publications/2018 Pen
nsylvania_Alternative_Energy Provisions.pdf
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PA Alternative Residential Energy Provisions

Entrance

IECC Compliance Options

Sections R402.1
through R402.3,
Sectlon R406
ekl Section R402.1.4
R403.3.4,and Section R405 HERS Index
R403.5.3 Calculate manually
nd | REScheck REScheck
ndicated as
(F it Other software Giensciiviere
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Energy Enhancement Options

Table PA104
Energy Enhancement Options

oten sescption Winimum e fliciency by dimate zone
South @) Central 5) North ()
5 s 55 HSPr
Complant <
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019
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PA Climate Zone Map

North (6)

N\ [
South (4)
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Energy Enhancement Options

Choose ONE of the following Energy Enhancement
Options to qualify for the alternative path.

Entrance
Requirements




Energy Enhancement Options

1. Ductless heat pumps

Minimum efficiency by climate zone

South(d) | cCentral®) |  North(®)

8SHSPE | 8SHSPF | 85HSPF

e
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Energy Enhancement Options

=

2. All air ducts located inside the thermal envelope

Minimum efficiency by climate zone

South (4) | Central (5) | North (6)

Compliant | Compliant | Compliant

-

Energy Enhancement Options

3. Solar photovoltaic system installed

Minimum efficiency by climate zone

South (4) | Central (5) | North (6)

1.4kW | 1.7 kw | 3.4kw




Energy Enhancement Options

4. Geothermal or water source heat pump installed

Minimum efficiency by climate zone

South (4) | Central (5) | North (6)

Compliant | Compliant | Compliant

ot
rrrrrr
Image Source htpsy,/basc,pnnl. o resource guides/geothermaleat-pumps
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Energy Enhancement Options

5. Improved efficiency air source heat pump installed

Minimum efficiency by climate zone

South (4) | Central (5) | North (6)
8.7 HSPF | 9.0 HSPF | 10.0 HSPF
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Energy Enhancement Options

6. Improved efficiency furnace installed

3 Minimum efficiency by climate zone
4 South (4) | Central (5) | North (6)
90 AFUE ‘ 90 AFUE | 90 AFUE

e




Energy Enhancement Options

Minimum efficiency by climate zone |

South(4) |  Central(5) North (6)
R20+10 | R20+10

e
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Energy Enhancement Options

8. Imprved airtightness

Minimum efficiency by climate zone

South (4) | Central (5) | North (6)
30ACHSO | 30ACHSO | 3.0AcHS0
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Energy Enhancement Options

9. Improved efficiency windows

Minimum efficiency by climate zone

South(4) | central(5) |  North(6)
Ufactor =0.25 | U-factor = 0.23 I U-factor =0.19




Energy Enhancement Options

10. Package: Improved efficiency windows & higher attic
R-value with raised heel truss

Minimum efficiency by climate zone

South (4) Central (5) North (6)
| Windows U-factor = 0.27 U-factor =0.25 U-factor =0.25
| Attic Revalue = 60 Revalue = 60 Revalue = 60

Notes:
. Full height of uncompressed insulation shall extend over the top plate at the eaves.
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Energy Enhancement Options

11. Package: Improved efficiency windows &

heat pump water heater Minimum efficiancy by climate zone
South (4) Central (5) North (6)
Windows Ufactor=027 | Ufactor=025 | U-factor=023
0171102] 023 ::::’;‘;r Compliant Compliant Compliant
| 0w
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Energy Tradeoffs

* ALL of the following are allowed as a reduction when at
least one energy enhancement option has been met.




PA Climate Zone Map

North (6)

\ /
South (4)
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2015 IECC Section R402.2.2

* Ceilings without attic spaces

- Where Section R402.1.2 would require insulation levels above
R-30 and the design of the roof/ceiling assembly does not allow
sufficient space for the required insulation, the minimum
required insulation for such roof/ceiling assemblies shall be R-
30.

- This reduction of insulation from the requirements of Section
R402.1.2 shall be limited to 500 square feet or 20 percent of
the total insulated ceiling area, whichever is less.

Energy Tradeoffs

1. Cathedral ceilings: Unlimited Area for R-30 insulation

PA302.2 Ceilings without attic spaces. Where the design of the roof/ceiling assembly does not
allow sufficient space for the required insulation, such as cathedral ceilings, the minimum required
insulation for such roof/ceiling assemblies shall be R-30.

Figure PA302.2
Ceiling Without Attic Spaces

e
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2015 IECC Section R402.2.4

* Access hatches and doors
- Access doors from conditioned spaces to unconditioned spaces
such as attics and crawl spaces shall be weatherstripped and
insulated to a level equivalent to the insulation on the
surrounding surfaces.
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Attic Access Gone Wrong

Energy Tradeoffs

2. Attic Hatches: R-20 instead of full insulation req’t

Insulation Baffle

PA3023
Figure PA3023 (1)
Atic Hatch

Figure PA3023 (2)
Pull-Down Stairs
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2015 IECC Section R402.2.10

* Slab-on-grade floors
- The insulation shall extend
downward from the top of
the slab on the outside or
inside of the foundation wall
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Energy Tradeoffs

3. Slab edge insulation: Thermal break

PA302.7.2 Interior Insulation. Interior insulation shall be installed from the bottom of the
301

infestation.

2015 IECC Section R402.3.4

* Opaque door exemption

- One side-hinged opaque door assembly up to 24 square feet in
area is exempted from the U-factor requirement in Section

R402.1.4.

12



Energy Tradeoffs

PA303.4 Opaque door exemption. One door assembly, including side hinged opaque doors,
sidelights and transoms, up to 54 square feet (5.02 m?) in area is exempted from the U-factor
requirement in Table PA301

OO

7
A

4, Opaque doors: 54ft2 U-factor exemption (instead of 24ft2)
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2015 IECC Table R402.1.2

2015 IRC Table N1102.1.2

Table N1102.1.2 (R402.1.2)
INSULATION AND. BY COMPONENT »
Climate zone [Fenestration U| skvugHr® | SAZED | CEILING A | WOOD FRAME | MASS WALLA.|  FLOOR A | BAWSEMENT:|SLABS F-VALUE| CRAWL SPACE'
i Factor | uracToR |FENESTRAT! VAWE | WALLRVALUE | VALUE VALUE  |WALLA-VALUE| &DEPTH |WALLRALUE
1 R 075 035 30 e} 374 ) 0 0 0
2 040 065 025 3 1 a6 ) ) 0 0
3 035 055 025 3 Wortzes | 813 19 5131 ) )
doae [y, 0ss 00 PR [P N » s | men | owm
SandMarinea| 032 055 R a Hor13es | 137 306 1519 10,2t 1519
20+s0r13 s
6 032 0ss R s [ 2rserti | aso 30 15/19 10,48 1519
7ands. 032 055 MR a S BV 38 1519 10,41 15/19

Attic W

Insulation

*How much

0 6 XK '

. =S 134"
thicker? i bl
Standard
15075 2
Joist L - -
Tl R | R-49
For Most Southern For Northern
Climates Climates

varsname

: Dept ofE i f y
mineral wool, and cellulose insulation assuming about R-3 per inch.

i
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Energy Tradeoffs

Table PA301
Insulation and Fenestration Requirements by Component®

5. CZA4 Attic Insulation: R-38 insulation (instead of R-49)

Climate o stignes | S22 | caiing | Wood Frame |Masswan| rioor | rsement’ | slab" | crawlspace?
Zone U-factor U-factor SHGC R-value Wall R-value R-value® | R-value Rvalue neldent Rvalue
South (4) 035 055 04 20" or 13+5¢ 8n3 19 1013 10,2ft 1013
Central (5) 032 055 NR 49 20" or 13+5¢ 1317 30' 1013 10.2ft 10113
nen | oz | os | o | oa [PPSR | s | ans | oen | s

2018 PA Aernative Energy Provisions

e

10/9/2018

2015 IECC Table R402.1.2

2015 IRC Table N1102.1.2

Table N1102.1.2 (R402.1.2)

INSULATION AND. BY COMPONENT »
Climate zone [Fenestration U| skvugHr® | SAZED | CEILING A | WOOD FRAME | MASS WALLA.|  FLOOR A | BAWSEMENT:|SLABS F-VALUE| CRAWL SPACE'
i uaacton [N VAWE | WALLRVALUE | VALUE VALUE  |WALLA-VALUE| &DEPTH |WALLRALUE
1 R 075 035 30 e} 374 ) 0 0 0
2 040 065 025 3 1 a6 ) ) 0 0
3 035 055 025 3 Wortzes | 813 19 5131 ) )
doae [y, 0ss 00 s | waen | wn » s | men | owm
SandMarinea| 032 055 R a Hor13es | 137 306 1519 10,2t 1519
20+s0r13 s
6 032 0ss R s [ 2rserti | aso 30 15/19 10,48 1519
7ands. 032 055 MR a S BV 38 1519 10,41 15/19

Basement Wall Insulation

14
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Energy Tradeoffs

6. Basement Walls: R-10 insulation option (instead of R-15)

Table PA301
Insulation and Fenestration Requirements by Component®

Climate o stignes | S22 | caiing | Wood Frame |Masswan| rioor | rsement’ | slab" | crawlspace?
Zone U-factor U-factor SHGC R-value Wall R-value R-value® | R-value Rvalue neldent Rvalue
South (4) 035 055 04 38 20" or 13+5¢ 8n3 19 1013 10,2ft 1013
Central (5). 032 055 NR 49 20" or 13+5¢ 1317 30' 10.2ft 10113
e | oz | oom | ow | e PSRl | e | s

e

2015 IECC Table R402.1.2

2015 IRC Table N1102.1.2

Table N1102.1.2 (R402.1.2)
INSULATION AND. BY COMPONENT »
Climate zone [Fenestration U| skvugHr® | SAZED | CEILING A | WOOD FRAME | MASS WALLA.|  FLOOR A | BAWSEMENT:|SLABS F-VALUE| CRAWL SPACE'
i Factor | uracToR |FENESTRAT! VAWE | WALLRVALUE | VALUE VALUE  |WALLA-VALUE| &DEPTH |WALLRALUE
1 R 075 035 30 e} 374 ) 0 0 0
2 040 065 025 3 1 a6 ) ) 0 0
3 035 055 025 3 Wortzes | 813 19 5131 ) )
doae [y, 0ss 00 s | waen | wn » s | men | owm
SandMarinea| 032 055 R a Hor13es | 137 306 1519 10,2t 1519
20+s0r13
6 032 0ss R s | 2rserti | aso 30 15/19 10,48 1519
7ands. 032 055 MR a S BV 38 1519 10,41 15/19

2015 IECC Table R402.1.2 Amendment

2015 IRC Table N1102.1.2

« Topic: Climate zone 6 wood
frame wall R-value

« Code Section Summary:
Additional option added using
combination of cavity and
continuous exterior insulation

* PA Amendment: R18+6.5 is
now an option along with
R20+5 and R13+10

15



Why Exterior? Reduced Thermal Bridging

EXTERIOR N 4 N 4

[ RRITHAITE I i 3R] T
I

i
il
M‘l

INTERIOR
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Exterior Insulation: Considerations

* Hygrothermal loading

- Double vapor retarder / barrier
» Wall bracing
« Cladding attachment

» Water-resistive barrier placement
- Flashing

*Window & door installation

Drying Potential

* Assuming an assembly will get wet, will it be able to
dry?

- Through proper source control, occupant behavior, and
assembly design, all building assemblies must be designed so
that they can dry to the interior, exterior, or both.

e
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Vapor Retarders

« Slows diffusion of water vapor through into the
building cavity
- In heating climates, purpose of vapor retarder is to prevent
water vapor from entering a wall cavity from the interior and
condensing on the interior side of the exterior sheathing
(sheathing will be below dew point)

* Former requirement: on “warm side in winter”
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2015 IRC Section R702.7

Vapor Retarders

*Class | or Il vapor retarders are required on the
interior side of framed walls in Zones 5, 6, 7, 8, and
Marine 4

* Exceptions:

- Basement walls
- Below grade portion of any wall
- Construction where moisture or its freezing will not damage

materials

2015 IRC Section R702.7.1

Class IIl Vapor Retarders

« Class lll vapor retarders shall be permitted where
any one of the conditions in Table R702.7.1 is met.

- By adding insulated sheathing, drying potential to exterior is
reduced - Must maximize interior drying potential

17
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2015 IRC Section R702.7.1

Class III Vapor Retarders

Climate Zone Class lll Vapor Retarders Permitted For:

Vented cladding over wood structural panels
Vented cladding over fiberboard
4 Vented cladding over gypsum
Continuous insulation with R-value > 2.5 over 2 x 4 wall
Continuous insulation with R-value > 3.75 over 2 x 6 wall

Vented cladding over wood structural panels
Vented cladding over fiberboard
5 Vented cladding over gypsum
Continuous insulation with R-value = 5 over 2 x 4 wall
Continuous insulation with R-value = 7.5 over 2 x 6 wall
Vented cladding over fiberboard
6 Vented cladding over gypsum
Continuous insulation with R-value > 7.5 over 2 x 4 wall
Continuous insulation with R-value > 11.25 over 2 x 6 wall _@

Source:Interational o Council1CC)

Assembly

w/Exterior
Insulation

= Exterior Cladding

Water Resistive Barrier
or Foam Seams Taped

*Where are the A= ...
xterior Rigid Foam
control ~
layers?

Exterior

‘Cavity Insulation w/Class
1Il Interior Vapor Retarder

—— Gypsum

Energy Tradeoffs

7. CZ6 Walls: Cavity-Only Wall Insulation Option

Table PA301
Insulation and Fenestration Requirements by Component®

Climate o stignes | S22 | caiing | Wood Frame |Masswan| rioor | rsement’ | slab" | crawlspace?
Zone U-factor U-factor SHGC R-value Wall R-value R-value® | R-value Rvalue neldent Rvalue
South (4) 035 055 04 38 20" or 13+5¢ 8ns 19 1013 10,2ft 1013
Central (5) 032 055 NR 49 20" or 13+5¢ 1317 30' 1013 10.2ft 10113
e o | oos | ow | oa [BRSES | | s | s [oer | s
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Summary: Compliance Options

Chapter 11 of Residential
IRC 2015 Provisions of
|IECC 2015
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Questions?

www.phre:psu.edu

=

PA Alternative Residential

Energy Provisions Update

www.phrc.psu.edu

ra PennState PENNSYLVANIA HOUSING
- RESEARCH CENTER
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