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Energy Code Options

Making it simple
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e Course Outline:

* Option overview
How it works
When it may be beneficial
The options table worksheet
Finding U-factors
* The BCD calculator



* Objectives: The learner will understand
* The advantages of using the option
 How to do the calculations

* How to find U-factors for various
construction methods

How to find and use the BCD
calculator

Energy Code Options
Simplified ‘




The Options Conundrum

Options choice is required for new houses
and large additions

An options choice is optional for smaller
additions and change of occupancy

6 envelope enhancement options
In addition, 4 energy conservation measures
Choose one from each part

Allows for some flexibility in achieving
energy efficiency

TABLE N110L.1(2)
ADDITIONAL MEASURES
{DELETE CURRENT 2014 ORSC TABLE AND REPLACE WITH THE FOLLOWING TABLE AND
FOOTNOTES)

TABLE N1101.1(2)
ADDITIONAL MEASURES

| High efficiency walls
Exterior walls — U-0.044 / R-21 cavity insulation+R-5 continuous

Upgraded features B
| Exterior walls — U-0.055 /_'R—23 intermediate or R-21 advanced,
Framed floors — U-0.022 / R-38, and
Windows — U-0.28 (average UA)
Upgraded features
Exterior walls — U-0.055 / R-23 intermediate or R-21 advanced,
Flat ceiling® — U-0.020 / R-60, and
Framed floors — U-0.022 / R-38
Super Insulated Windows and Attic OR Framed Floors
Windows — U-0.22 (Triple Pane Low-e), and
Flat ceiling® — U-0.020 / R-60 or
Framed floors — U-0.022 / R-38
Air sealing home and ducts i
Mandatory air sealing of all wall coverings at top plate and air sealing checklist’, and
Al ducts and air handler contained within building envelope® or
All ducts sealed with mastic®

Envelope Enhancement Measures {Select One)

High efficiency thermal envelope UA®
Proposed UA is 8% lower than the code UA

A | High efficiency HVAC system® i

Gas-fired furnace or boiler AFUE 94%, or

Air source heat pump HSPF 9.5/15.0 SEER cooling, or

| Ground source heat pump COP 3.5 or Energy Star rated

B | Ducted HVAC systems within conditioned space

All ducts and air handler contained within building envelope!

Cannot be combined with Measure 5

€ | Ductless heat pump )

Ductless heat pump HSPF 10.0 in primary zone of dwelling

D | High efficiency water heater*

Natural gas/propane water heater with UEF 0.85 OR

Electric heat pump water heater Tier 1 Northern Climate Specification Product

l74.'.r:n'|5er\raticm Measures (Select One)

For SI: 1 square foot = 0.093 m?, 1 watt per square foot = 10.8 W/m?.

a Appliances located within the building thermal envelope shall have sealed combustion air installed. Combustion air shall be ducted direetly from the
outdoors.

b. All duct joints and seams sealed with listed mastic; tape is only at appliance or equipment connections (for service and replacement). Meet criteria of Performant
Tested Comfort Systems program administered by the Bonneville Power Administration (BPA)

¢. Residential water heaters less than 55 gallon storage volume

d. A total of § percent of an HVAC systems ductwork shall be permitted to be located outside of the conditioned space. Ducts located outside the
conditioned space shall have insulation installed as required in this code.

¢ The maximum vaulied ceiling surface area shall not be greater than 50 percent of the total heated space floor area unless vaulted arca has a U-factor no
greater than U-0.026.

f Continuous air barrier. Additional requirement for sealing of all interior vertical wall covering to top plate framing. Sealing with foam gasket, caulk or ot
approved sealant listed for sealing wall covering material to structural material (example: gypsum board to wood stud framing)

g. Table N1104.1(1) Standard base case design, Code UA shall be at least 8% less than the Proposed UA. Buildings with fenestration less than 15% of tix



The Options
Conundrum

Most envelope enhancement options have
multiple things that must be done to comply
with the option

Option has to be done as proscribed
No credit if adding other energy saving designs
May not fit unique design issues

May not be the most cost effective way to save
energy



The Option Conundrum




The Options Conundrum

 When you don’t know which options to choose...

* Choose the one that works best for your operation
e Cost of labor

Cost of materials

Ability of your crew to do the work correctly

Ability of subs to do it correctly

Can suppliers get the right material to the job




The Options Conundrum

e Option 6 can solve a lot of the problem by allowing
flexibility and an unlimited number of combinations of
materials and building methods

* This is a design your own compliance method
e Performance equivalent to the other options




e Create your own option
e Great flexibility

e Choosing methods of

What iS OptiOn construction that work
6 all about? best for you

* Freedom to be creative

e Easier to accommodate
unusual construction
problems

e Take advantage of reduced
window area credit

 Accommodate customer
priorities




Equal to
or better...

Demonstrate your method is
8% more efficient than the
minimum prescriptive
requirements




How you do that:

 Compare the total energy demand for a code
minimum house to the one designed the way you
want to build

* Calculate the energy loss through each thermal
envelope element if built to minimum
requirements of Table N1101.1(1)

* Add the losses together

* Calculate the energy loss through each thermal
envelope element the way you have designed
them

* Add losses together
 Compare the two totals

* In compliance if your method is 8% more
efficient than the code minimums

* Your heating contractor can use the calculations




Must use U-factors to calculate overall efficiency




WAlASE

factors?

/

€

U-factors
good for

nonuniform
assemblies

4

Heat loss through an area losing
heat uniformly over the whole
area

R-values used for an assembly of
materials with different R-values
cannot be added together

Heat loss per square foot of any
assembly, uniform or not

U-factors can be added together
even if materials are different.



e Calculate the U-factor for

H oW iS a U — each different part of the
assembly.
fa ctor e A U-factor is 1/R-value of

a uniform material

calculated?

e Calculate the percentage
each element making up the
assembly.

* This gives the average energy
loss through a square foot of
the assembly




Table N1104.1

* Provides a
format for
calculating
and
comparing

The worksheet

TABLE N1104.1(1)

RESIDENTIAL THERMAL PERFORMANCE CALCULATIONS

STANDARD BASE CASE?® PROPOSED ALTERNATIVE
BUILDING COMPONENTSP
Areas® U-factor Areas x U A-valuet Areas® U-factor® Areas x U
Flat ceilings 0.021
Vaulted ceilingslc 0.033
Conventional wood-framed walls 0.059
Underfloor 0.033
Slab edge F=0.52¢
Below grade walls C=0.063%
Windows 0.30
Skylights 0.50
Exterior doors™ 0.2
Doors with > 2.5 ft” glazing 0.4
CODE UA = Proposed UA! =
a. Base path 1 represents Standard Base Case from Table N1101.1(1). U/-factors shall be adjusted to match selected Envelope Measure [Table N1101.1(2)].

j i o]

- Performance trade-offs are limited to those listed in column 1. Heat plant efficiency, duct insulation levels, passive and active solar heating, air infiltration and

similar measures including those not regulated by code may not be considered in this method of calculation.

- Areas from plan take-offs. All areas must be the same for both Standard Base Case and Proposed Alternate. The vaulted ceiling surface area for Standard Base

Case must be the actual surface area from the plan take-off not to exceed 50 percent of the total heated space floor area. Any roof areas in excess of 50 percent
for Base Case must be entered at U-0.021 (R-49) with “Flat Ceilings” area.

- Minimum Component Requirements in so far as practicable: Walls R-15/U-0.080; Floors R-21/U-0.047; Flat Ceilings R-38/U-0.031: Vaults R-21/U-0.055;

Below-Grade Wood, Concrete or Masonry Walls R-15/C-0.069; Slab Edge R-10/F-0.52; Duct Insulation R-8. R-values used in this table are nominal, for the
1r15ulat10n only and not for the entire assembly. Window and skylight U-values shall not exceed 0.65 (CL65). A single door not to exceed 28 square feet (2.6
m?) per dwelling unit is permitted to be excluded from the thermal performance calculations. All other Door-values shall not exceed 0.54 (Nominal R-2).

. U-factors for wood frame ceilings, walls and floor assemblies shall be as specified in Table N1104.1(2). U-factors for other assemblies, which include steel

framing, brick or other masonry, stucco, etc., shall be calculated using ASHRAE Handbook of Fundamentals procedures.
Vaulted area, unless insulated to R-38, 0.027, may not exceed 50 percent of the total heated space floor area.

. F = The heat loss coefficient, Btu/h/ft*/°F per foot of perimeter. C= the heat loss coefficient Btu/h/fi’-°F per square foot of underground wall.
- A maximum of 28 square feet (2.6 m*) of exterior door area per dwelling unit can have a U-factor of 0.54 or less. Default U-factor for an unglazed wood door

is 0.54.

- Proposed UA must be less than or equal to CODE UA. For compliance with Envelope Measure 6, the Proposed UA must be a minimum of 8 percent less than

the CODE UA.

2017 OREGON RESIDENTIAL SPECIALTY CODE 439




—

Three parts to the table

* List of building components that make up the exterior envelope

/

BUILDING COMPONENTSD

STANDARD BASE CASE"

PROPOSED ALTERMATIVE

Areas® U-factor Areas x U R-value? Areas® U-factor® Areas x U

Flat ceilings _ 0,021
Vaulted ceilings' 0.033
Conventional wood-framed walls 0.059
Underfloor 0.033
Slab edge F=0.52%
Below grade walls C=0.063%
Windows 0.30

Skylights 0.50
Exterior doors" . 0.2

Doors with = 2.5 ft* glazing 0.4

CODE UA = Proposed UA' =




e Standard base case Maximum allowed U-factors for each building

component from Table N1101.1(1) and a way to calculate the over all
energy loss from each component

Ve

STANDARD BASE CASE®

PROPOSED ALTERNATIVE

TR I TET S —

BUILDING COMPONENTSP

Areas® U-factor Areas x U Fvalue® Areas® U-factor® Areas x U

Flat ceilings 0.021
Vaulted ceilings' 0.033
Conventional wood-framed walls 0.059
Underfloor 0.033
Slab edge F=0.52%
Below grade walls C=0.063%
Windows 0.30 a

Skylights 0.50
Exterior doors™ . T 0.2 -

Doors with = 2.5 ft° glazing 0.4

CODE UA = Proposed UA' =




* Proposed Alternative to describe your chosen U-factors and the over
all energy loss from each component

—

N

STANDARD BASE CASE®
S UILDING COMPONENTSS CAS / PROPOSED ALTERNATIVE
Areas® L-factor Areas = U / R-value? Arsas® Lifactor® Areas x U

Flat ceilings _ 0.021 [
Vaulted ceilings' 0.033
Conventional wood-framed walls 0.059
Underfloor 0.033
Slab edge F=0.528
Below grade walls C=0.063%
Windows 0.30

Skylights .50
Exterior doors™ . 0.2

Doors with = 2.5 ft* glazing 0.4

CODE UA = /L’

QFUHE:J -




READ THE
FOOTNOTES

* How to input information
correctly

* Limitations
* |nstructions
* exceptions

. Base path 1 represents Standard Base Case from Table N1101.1(1), U-factors shall be adjusted to match selected Envelope Measure [Table N1101.1(2)].

Performance trade-offs are limited to those listed in column 1. Heat plant efficiency, duct insulation levels, passive and active solar heating, air infiltration and
similar measures including those not regulated by code may not be considered in this method of caleulation.

- Areas from plan take-offs. All areas must be the same for both Standard Base Case and Proposed Alternate. The vaulted ceiling surface area for Standard Base

Case must be the actual surface area from the plan take-off not to exceed 50 percent of the total heated space floor area. Any roof arcas in excess of 50 percent
for Base Case must be entered at U-0,021 (R-49) with “Flat Ceilings” area.

- Minimum Component Requirements in so far as practicable: Walls R-15/U-0.080; Floors R-21/U-0.047; Flat Ceilings R-38/U-0.031; Vaults R-21/U-0.055;

Below-Grade Wood, Concrete or Masonry Walls R-15/C-0.069; Slab Edge R-10/F-0.52; Duct Insulation R-8. R-values used in this table are nominal, for the
II1‘=lI|u1:m1 only and not for the entire assembly. Window and skylight U-values shall not exceed 0.65 (CL65). A single door not to excesd 28 square feel (2.6
m?) per dwelling unit is permitted to be excluded from the thermal performance calculations. All other Door-values shall not exceed 0.54 (Nominal R-23.

- U-factors for wood frame ceilings, walls and floor assemblies shall be as specified in Table N1104.1(2). U-factors for other assemblics, which include steel

framing, brick or other masonry, stucco, etc., shall be caleulated using ASHRAE Handbook of Fundamentals procedures.
Vaulted area, unless insulated to R-38, 0.027, may not exceed 50 percent of the total heated space floor area,

. F = The heat loss coefficient, Bu/h/t%°F per foot of perimeter. C= the heat loss coefficient Bu/h/i2-"F per square foot of underground wall.
- A maximum of 28 square feet (2.6 m?) of exterior door area per dwelling unit can have a U/-factor of 0.54 or less. Default U-factor for an unglazed wood door

is 0.54.
Proposed UA must be less than or equal to CODE UA., For compliance with Envelope Measure 6, the Proposed UA must be a minimum of 8 percent less than
the CODE UA.



From the

footnotes:

Footnote D
requires minimum
allowed amounts
of efficiency for
each building
component. Your
U-factor cannot be
higher than these
amounts. J

One door up to 28
square feet in area
can be omitted
from calculation
(must be
eliminated in both

calculations)

J
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First step

* Does extra credit for reduced window area apply?
 Calculate total wall area (3022 Sq. Ft.)
* Multiply by 15% (453.3)
* Enter total wall area minus 15% under standard
base case above grade walls (2568.7)

* Enter 15% of the wall area under standard base
case windows (453.3)

e Enter net wall area (total wall minus windows
and doors) in Proposed column (2642.4)

* Enter actual window area in Proposed
Alternative. (334.25)



e Enter 2568.7 wall area and 453.3 window area in the standard base
case

* Enter the actual wall area and window area in the Proposed
Alternative

STANDARD BASE CASE"
BUILDING COMPONENTS? CAS FH‘['J'_F'CJEEEI ALTERNATIVE
Areas® U-factor Areas x U R-value® Areas® U-factor® Areas x U

Flat ceilings _ 0.021
Vaulted ceilings' 0.033
Conventional wood-framed walls | 2568 7 0.059 2642 .4
Underfloor 0.033
Slab edge F=0.52¢
Below grade walls C=0.063%
Windows 453.3 0.30 334.25

Skylights 0.50
Exterior doors" , 0.2

Doors with = 2.5 ft* glazing 0.4

CODE UA = Proposed UA'=




| Next step:

01

Find the total area of the
other listed building
components

02

Write it in the Areas column
in both the standard base
case and the proposed
alternative section. (Must be
identical in both except
when the 15% window credit
is allowed)




Procedure for making energy efficiency
comparisons

BUILDING COMPONENTSP

STANDARD BASE CASE®

PROPOSED ALTERMATIVE

Areas® U-factor Areas x U R-value? Areas® L-factor® Areas x U
Flat ceilings 0,021
Vaulted ceilings' 1911 0.033
Conventional wood-framed walls | 2568 7 0.059 2642.4
Underfloor 0.033
1

Slab edge 483 F=0.528
Below grade walls C=0.063%
Windows 453 .3 0.30 334.25

Skylights 0.50
Exterior doors” 45 33 0.2

Doors with = 2.5 ft* glazing ' 0.4

CODE UA = Proposed UA' =




Next step:

* Multiply each area times the U-factor listed

* Add all the U-factors together to get the total energy loss through the
whole building assembly

BUILDING COMPONENTS®

STANDARD BASE CASE®

PROPOSED ALTERNATIVE

Areas® U-factor Areas x U R-value® Areas® U-factor® Areas x U

Flat ceilings 1911 0.021 40.15
Vaulted ceilings' 0.033 151.55 2642 .4
Conventional wood-framed walls | 2568.7 0.059 48.94 '
Underfloor 1483 0.033 )
Slab edge F=0.528
Below grade walls C=0.063%
Windows 453.3 0.30 135.99

Skylights 0.50 334.25
Exterior doors" 45 .33 0.2 9.07

Doors with > 2.5 ft? glazing ' 0.4

CODE UA = 385.68 Proposed UA' =




Flat ceilings—length x width of all flat ceilings minus
skylights

Vaulted ceilings—actual surface area of all vaulted
ceilings minus skylights
e Remember vaulted ceiling area greater than 50% of
the heated floor area must be at least U-0.021 (R-49)

Conventional wood framed walls—building perimeter x
wall height minus door and window openings

Underfloor—length x width of floor, including cantilevers

* Slab edge—Total perimeter of the slab

How to calculate area easily



* Below grade walls—total area of
basement walls not including portions of
the wall more than 2’ above ground—that
is above grade wall

* Windows—Framed opening sizes

Skylights—Framed opening sizes

Exterior doors—width x height

* Doors with more than 2.5 ft? of glass—
width x height

How to calculate area easily ‘




Next step—Enter the U-factor you plan to use for the

assembly in the Proposed Alternative column

BUILDING COMPONENTSP

STANDARD BASE CASE®

PROPOSED ALTERMATIVE

Areag® U-factor Areas x U R-value® Areas® L-factor® Areas x U

Flat ceilings _ 1911 0,021 40.13 020
Vaulted ceilings' 0.033
Conventional wood-framed walls | 2568.7 (.059 151.55 2642.4 059
Underfloor 1483 0.033 48.94 .026
Slab edge F=0.52%
Below grade walls C=0.063%
Windows 453.3 0.30 334.25

Skylights 0.50 135.99 .28
Exterior doors” 45.33 0.2 2

Doors with = 2.5 ft? glazing 0.4 9.07

CODE UA = 385.68 Proposed UA' =




APPROVED DEFAULT U-FACTORS
FLAT CEILINGS® EXTERIOR WALLS®

Insulation |
insulation Type Insulation 1 Sheathing Framing U-Factor

Conventional framing 0.027 R-15 0 Conventional framing 0.083
Advanced framing® 0.026 R-15 0 Intermediate framing 0.078
Conventional framing 0.021 R-19 0 Conventional framing 0.067
Advanced framing® 0.020 0 Intermediate framing 0.063
Conventional framing 0.017 0 Advance framing? 0.062

VAULTED CEILINGS *

Insulation Type Conventional framing 0.063

R-21 Ra i 0.050 Intermediate framing ° 0.059
R-30 Rafter framing 0.032 Advance framing 0.057
R-38 | Rafter framing 0.026

Conventional framing 0.065

.
R-21 | Scissors truss 0.052 -1 5¢ Conventional framing 0.059
= R-30 g ors truss 0.034 -13 Conventional framing 0.053
R-38 0.027 < 3.5° s 0.062

| Scissors truss Advance framing"

R-49 | Scissors truss 0.021 Advance framing® 0.056
. = Advance l‘mming" 0.050
R-30 | Advance scissors truss® 0.032
R-38 Advance s S truss® 0.026 4 3. Conventional framing 0.062
R-49 Advance scissors truss® 0.020 -15 . Conventional framing 0.056
° Fi N d it i N Ta b I e N 1 1 O 4 1 ( 2) EPS FOAM CORE PANEL VAULTED CEILINGS Conventional framing 0.050
* ‘nsulation Type U-Factor 35" Advance frar ling‘: 0.057
R-29 8'/,” EPS foam core panel 0.034 ':j“’"c" :."""f"i-':l g:{:;
. . 2-37 10'7,” EPS foam core panel 0.027 Advance framing "
* Find it on the plans 44 | 1277 EPS foam coropanel | 0023

FLOORS"® 3.5 Conventional framing 0.052

Type | Ufactor - Conventional framing 0.048
Underfloor Conventional framing 0.044
Underfloor 3.5¢ Advance framing? 0.049
Underfloor : Advance framing” 0.046

‘nderfloor Advance framing? 0.042

SLAB-ON-GRADE

R-21 k5 Conventional framing | 0.049

0.54 2 : Conventional framing | 0.045
0.52 -21 Conventional framing 0.041
MEL EXTERIOR WALLS 3.5°¢ Advance I‘ruming‘I 0.046

R-2 . Advance framing® 0.043
R

Advance framing | 0.039

*sde steel framing, brick or other masonry, stucco, ¢tc., shall be calculated




How to find U-factors

* Calculate using the
methods from the

ASHRAE Handbook of
Fundamentals




e e

Next step:

* Multiply each assembly area times your U-factor.

* Add all the U-factors together to get the total energy loss through the
whole building assembly for they way you have designed it.

BUILDING COMPONENTSP

STANDARD BASE CASE®

U-factor o

FPROPOSED ALTERMNATIVE

- Areag® Areas x U R-value® Areas® U-factor® | Areas x U
Flat ceilings 1911 0.021 40.13 - | .020 - 38.22
Waulted ceilings 0.033
Conventional wood-framed walls | 2568.7 (0.059 151.55 2642.4 053 155.90
Underfloor 1483 0.033 48.94 026 38.56
Slab edge F=0(.52%
Below grade walls C=0.0638 |
iﬁr’imflm:-uﬁ | 453.3 0.30 - 135.99 334.25 .28 93.59
Skylights 0.50
Exterior doors" . 45.33 | 02 2 9.06
Doors with = 2.5 ft° glazing 0.4 9.07 :
COPEUA=|  385.68 Proposed UA'=[ 33534

S



Last step:

Ve

AV

Compare the Code UA
total to your Proposed
UA total

p
If your Proposed UA total is

8% lower than the Code UA
total you pass (Code UA
minus 8%)

/
If not, see how far off it is

and consider what changes
you might make in your
plan to easily reach that

number.
A




Compare standard base case to the alternative

BUILDING COMPONENTSP

STANDARD BASE CASE®

PROPOSED ALTERMATIVE

Areas® U-factor Areas x U R-value® Areas® U-factor® Areas x U

Flat ceilings _ 1911 0.021 40.13 020 38.22
Vaulted ceilings' 0.033
Conventional wood-framed walls 2568.7 0.059 151.55 2642.4 .059 155.90
Underfloor 1483 0.033 48.94 .026 38.56
Slab edge F=(1.528
Below grade walls C=0.063%
Windows 453.33 0.30 135.99 334.25 .28 93.59

Skylights .50
Exterior doorsD 0.2 2 9.006

Doors with = 2.5 ft* glazing 45.33 0.4 2.07

CODE UA = 385.68 Proposed UA'=| 335.34

Proposed UA / CODE UA = > than 8 Percent

335.34 / 385.58 =.869 =

13% better

Pass!




Now, the
easy way
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http://www.oregon.gov/bcd/pages/index.aspx

§ State of Oregon: Buildin. X <] = X
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Building trade licenses Permit services Inspector certification and training
« License types and applications « State permits and inspections « Inspector certification pathways
« Renew a license o ePemitting « |nspector Training Program
« License holder search « Minor labels » Course descriptions
« Code interpretations « Continuing education » Ready-build plans « Certification holder search
« Laws and rules « Enforcement « Manufactured home ownership « 2017 Code change class schedule

9:07 AM
2/6/2018
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4 State of Oregon: Codes = X a - >

& C | @ www.oregon.gov/bcd/codes-stand/Pages/adopted-codes.aspx oo

Home Codes Boards Laws & rules Licensing Continuing education Inspector training Permits Forms Email updates

Adopted codes online

The division works to ensure the adopted codes and standards are accessible. Eight of the adopted specialty codes are available to read

Adopted codes online online. The remaining codes are comprised of multiple standards listed on the program pages.
B Code programs Amendments, errata, helpful tools, and additional information can be found on the code program page.
Overview

Oregon codebooks online

The following are read-only versions of the codebooks and do not have copy and paste options available. Each codebook is available (o
purchase as a pdf download, loose-lear binder, or softbound book. Find out where you can purchase a codebook

2017 Oregon Residential Specialty Code (ORSC)

Hab! Effective Oct. 1, 2017

Elevators Based on the 2015 International Residential Code (IRC)
Mechanical 2014 ORSC is available until Jan. 1, 2018,

Fabit 2017 Oregon Electrical Specialty Code (OESC)
Energy efficiency Effective Oct. 1, 2017

B Based on the 2017 NFPA 70, National Electrical Code

e S Amendments to the NEC - Table 1-E J-
Amusement rides

Manufactured dwellings 2017 Oregon Plumbing Specialty Code (OPSC)
Parks Effective Oct. 1, 2017

. ! Based on the 2015 Uniform Plumbing Code (UPC)
Recreational vehicles

»Codebook history 2014 Oregon Structural Specialty Code (0O55C)
Effective July 1, 2014

ROl B tasbe Based on the 2012 International Building Code (IBC)

Statewide alternate methods 2014 Oregon Energy Efficiency Specialty Code (OEESC)

Statewide code interpretations Effective July 1, 2014

e s Based on the 2009 International Energy Conservation Code (IECC)

Purchase codebooks 2014 Oregon Mechanical Specialty Code (OMSC)
Effective July 1, 2014
Based on the 2012 International IMechanical Code (IMC) & International Fuel Gas Code (IFGC)




4 State of Oregon: Codes = X a - >

&< C | @ www.oregon.gov/bod/codes-stand/Pages/residential-structures.aspx o

OREGON. GOV Home Codes Boards Laws & rules Licensing Continuing education Inspector training Permits Forms Email updates

Adopted codes online public to adopt, amend, and interpret the Oregon Residential Specialty Code (ORSC). This
code applies to the construction, reconstruction, and repair of one- and two-family dwellings Information about rules, code adoption,
and townhouses. board meetings, the latest newsletter, and

more. We will keep you updated.
Adopted codebook

2017 Oregon Residential Specialty Code (ORSC)
Effective Oct. 1, 2017

B code programs
Overview
Commercial structures Lo
Contact a code specialist
P Residential structures

Eoilers and pressure vessels

Electrical
Elevators
Mechanical
Flumbing

Energy efficiency
Reach

Amusement rides

Manufactured dwellings

Parks
Recreational vehicles

Codebook history

Code program contacts

Statewide alternate methods

Statewide code interpretations

Appeal decisions

Purchase codebooks

Based on the 2015 International Residential Code (IRC)
2014 ORSC is available until Jan. 1, 2016.

Amendments

R329 - Dwelling units containing lofts - Amendments )| | Effective Jan.1, 2018
Get more information

Program activities

Residential and Manufactured Structures Board
Code committees and rulemaking hearings

Program tools and resources

Low Volume Windows

Low volume window label and exempt fenestration label program
Inspection tools

Cite it, write it rule i

Cite it, write it checklist -

Antifreeze fire sprinkler system advisory -

ASCE 7-10: Oregon Wind Map and Risk Category Code Language -

Calculators

Residential thermal performance

How to use the thermal performance calculator A
New: 2017 ORSC Residential thermal performance calculator i)
2014 ORSC Residential thermal performance calculator i)

Permits

Home and property owners
ePermitting

Minor label permits

Local building department directory

Laws and rules

ORS 455 State Building Code
OAR 918-480 Residential code




Residential Thermal Performance
Calculations

State of Oregon

G ROt Lo Sy 2017 Oregon Residential Specialty Code
Table N1104.1(1)
For envelope enhancement measure no. 6

Better Buildings for Oregon

The BCD Calculator

Job Name: Permit #:
Standard Base Case
Notes BUILDING COMPONENTS Areas U-factor Areas x U
Flat ceilings 0.021 0.00
Vaulted ceilings 0.033 0.00

Total area of ALL Wall Surfaces

1 H 85% of Total wall . .
* Fillin the yellow areas i e Tl -

Underfloor 0.033 0.00
Slab edge (enter lineal feet) 0.520 0.00
* Use pull down menus for S
Exterior Doors 0.200 0.00

Doors with >2.5ft? glazing 0.400 0.00

U-factors ool

Proposed Alternative

[ ) Let t h e p rog ra m d O t h e BUILDING COMPONENTS R-Value Construction Type Areas U-factor Areas x U

Flat ceilings SELECT ITEM 0 0.000 0.00
Vaulted ceilings SELECT ITEM 0 0.000 0.00
m a t h Conventional wood-framed walls SELECT ITEM 0 0.000 0.00
Mixed or Other wall types SEE Walls Overall U-Factor Tab 0 0.000 0.00
. Underfloor SELECT ITEM 0 0.000 0.00
Slab edge & Underslab
* |ndicator at the bottom : o ool oo

Brand & Model Number (provide product cut sheets)

fo r p ass or fa i I Insulated Concrete FormWals [ | ol | _ oo0]

TOTAL WINDOW, DOOR AND SKYLIGHT (input on Window, door and wall tabs)
rovide product cut sheets)

Windows from Window Tab 0 0.000 0.00
Skylights from Skylight Tab 0 0.000 0.00
Exterior Doors from Door Tab 0 0.000 0.00
Doors with >2 5ft? glazing 0 0.00

Sum
PASS or FAIL:

Building Codes Division ¢ Department of Consumer and Business Services
1535 Edgewater St. NW, Salem, OR 97304 ¢ P.O. Box 14470, Salem, OR 97309-0404
503-378-4133 @ Fax: 503-378-2322 4 oregon.gov/bed



ey X Cut

H oS-

Insert Page Layout

Arial

BE] Copy -

Paste

-

¥ Format Painter

Clipboard P

D15

-

Document Recovery

Excel has recovered the following files. Save

the ones you wish to keep.

energy calc w entrys.xlsx [O..
Version created last time the...

2/6/2018 10:05 AM

energy calc w entrys (versio...
Version created from the last..

2/8/2018 4:06 PM

energy calc w entrys.xlsx [O...
Version created last time the...

2772018 4:40 PM

e Which file do | want to save?

Ready

Page: 1 of 1

Data View

Alignment

Conventional wood-framed walls
Mixed or Other wall types

Underfloor
Slab edge & Underslab

Insulated Concrete Form Walls

res-overall-u-factor-calculator-17orsc (V) - Excel

PDF Q Tell me what you want to do

Morma

Mumber Styles
R-23, Intermediate - Blown-In 166575 0.056 93.28
SEE Walls QOverall U-Factor Tab 0 0.000 0.00
R-38, Underfloor 1483 0.026 38.56
SELECT ITEM 0 0.000 0.00

Brand & Model Number (provide product cut sheets)
| 0.00|

1535 Edgewater St. NW, Salem, OR 97304 4 P.O. Box 14470, Salem, OR 97309-0404

Windows from Window Tab
Skylights from Skylight Tab
Exterior Doors from Door Tab

Doors with =2 5ft glazing

334.25 0.280 93.59
0 0.000 0.00
45.33 0.200 8.07
0 0.000 0.00

Sum 272.716

PASSorFAlL:| FAIL |

Building Codes Division 4 Department of Consumer and Business Services 4 State of Oregon i

503-378-4133 4 Fax: 503-378-2322 4 oregon.gov/bed

Measure 6 Windows Overall U-Factor Doaors Cverall U-Factor Skylights Overall U-Factor

wWalls Overall U-Factor ...

Insert Delete Format

-

Cells

howard asch

Editing

|5 Share




The BCD Calculator

e Click windows overall U-factor
tab at the bottom

e Insert area and U-factor of each
window in the yellow spaces

* See the example

Wirrdowes Oweral U-Factor

Average Window U-Factor

Window
Deslynation

EXAMPLE
HAverage Window U-Factor

Area of
Window(s)

U-Factor
of
Assembly

Window
Designaticn

Area af
Window(s)

U-Factar
of
AESOTLY |

[Window - 1

Wlindon - 2

Window - 1

25

0.2

Wirdow - 3

Window - 2

20

0.50

Window - 3

15

0,35

Wirdow - 4

Wirdow - 6

Nindow - 4

an

0 57|

Wingicw - 5

11

1.30)]

Wirdow - §

WIrdeny - T

Windew - 35

25

032

Wirdow - 8

Window - 7

25|

0,57

Window - 8

a5

0.33

Wirdow - 49

Wirdow - 10

Wlindow - 8

Window - 10

Wirdow - 11

Window - 11

Wir e - 12
Vlirdow - 13

Window - 14

Window - 12

Window - 13

Vidindea - 14

Vilindow - 15

Window - 16

Window - 15

Wingow - 18

Window - 17

Wilindow - 18

Window - 17

Window - 19

Window - 18

Window - 15

Willndow - 20

Wiindow - 21

Window - 20

Vindrw - 21

Window - 22

WINElcw - 22

WIndon - 23

Yilindow - 24

Vilindow - 23

Window - 25

Window - 24

Winelcw - 85

Winelow - 28

Window - 27

Wilindow - 26

Viinciow - 27

Winclow 28

Wincow - 28

Window - 20
Window - 30

Taotel:

| Square Fect

G

Bvarapge U
Factor

Wincaw - 20

Wincaw - a0

C.000

Total:

Square Feet|
175

Average U
Factaor

(i3 E]

Instructions:

1. Enter area of window type in yellow area.
2. Enter UFactor of window in yellow area.

3. Value in green cell will be automatically entered into Table N1104.1(1) spreadsheet under
“Standard Base Gase".
4. Value in blue cell will be automatically entered inta Table M1104.1{1} spreadsheet under
"Proposed Alternative®.

Mote 1:

Window that have the same U-Factor may be combined into one entry, For example two wood
frarmed windows, one 25#t° and one of 30112. both having a U-Factor of (.32 can be entered as
one wall with a combined area of 551,

Mote 2:

Sliding glass door and swinging glass doors, including glazed french doors with NFRG labels ara
considered windows, not doors.



Quantity

1

Window Schedule

size

9/0 -4/0
3/0 -3/6
4/0 -1/0
5/0 -4/0
2/6 -2/0
4/0 -3/0
3/0 -5/0
2/0 -3/0
2/0 -2/0
6/0 -5/0
8/0 -5/0
3/0 -6/0
5/0 -6/0
2/6 -2/6

2/6 -5/0
3/0 -5/0
1/6 -6/6

square feet U-factor

36
10.5
4
20
10
12
30

6

8

60
40
18
30
12.5
12.5
15
9.75

0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28
0.28

Use the window schedule

on the plans to finc

window area and U

-factor



The BCD Calculator

* Enter window area and U-factor
* Let the program do the math

* Average U-factor and total
window area will automatically
appear on the first page

 The program subtracts window
area from the total wall area and
correct average U-factor is
inserted

Windowes Querall U Facor

Average Window U-Factor

Windaw
Dusignation

Area of
Windowrs)

Wlindo - 1

352 25

U-Factor
af
Assemb
0.2

Wlindeaw - 2

Windiw - 3

WWindew - 4

Winclow - 5

Winciuw - 5

Window
Designation

ExAMPLE

Average Window U-Faector

. U-Fatkor
of

Aszembly |

Arsa of
Windowels)

incins - 1

28

Iu
0.3

Wincow -2

il

Window - 3

b

Wiindaw £

20

W ndow - B

11

Wincow - 7

Wincow - #

WWonoamw - &

Windion - 5

23

Wi - ¢

25

Window - B

25

W Aoy - 14

Wi dene - 11

|lindow - 12

Wiadonw - 13

Wlindon - 14

Wirdow - 15

Wirdew - 16
|Wirdow - 17

Midindiowe - 18

Windoe - 1%

WWindeon - 20

Winclowy 3

Wiy - 22

Wlir o - 9

i i - 10

|tdindow - 11

Windowy 72

Wihdcw - 13

Mindzw - 23

Window - 14

Wincow - 15

Wincow - 16

incomr - 7

WNincow - 15

[Wiincow - 44

Wndoy 20

Wi - 27
Vindow - 22

W o - 2

Window 3L

Wincow - 25
W noaw - 26

Wi - 24

Wondaw @i

wirdow - 256

Wirdowe 25

o - 28

Wirdowy - 37

i - 20

‘Windenw - 30

WWindouw - 26

WWindow - 29

Total:

Sguare Feet

Tyerage U-
Factor

334.25

02E0 |

Instructiona:

1. Enter area of window type in yellow area.
2. Enter U-Factor of window in yellow area.

Windaw - 30

Total:| A7E

Square Feet

Arerags U
Factor

0315

3. Value in green coll will be automatically entered Into Table N1104.1{1) spreadsheeat uncer
"Standard Base Case".
4. Value in blue cell will be automatically entered into Table N1104.1(1) spreadsheet under
"Proposed Alternative”.

Mote 12

Window that have the same U-Factor may be combined into one entry. For sxample two wood
framed windows, one 25ft° and one of 30ft°, bath having a U-Factor of 0,32 can be entersd as
ohe wall with a combined area of 55f°,

Mote 2:

Sliding glass door and swinging glass doors, including glazed french doors with NFRS labels are
considered windows, not doors.



The BCD Calculator

* Click the doors over all U-factor
tab at the bottom

Doors without Glazing
Average Exterior Door U-Factor

Dhocrs Creerzll L-Fazstar

Doars with 2.5 glazing
Average Exterior Door U-Factar

Door Area of Doar Areaof
Designation Constriction Doorts) U-Factor Designation Constructon Dooris) U-Factor
Daor Type -1 " B Dear Type - 1 -
Dnar Type - 2 Micor Type - 7
Lizar | ype - 3 Liger Iypa-3
Dzor Type - 4 _ ) Door Type - £ I
Dzor Type - 5 Dcor Type -5
Door Type - 3 Door Typa -8
Door Type - 7 Coor Type -7
Daor Type - 8 Ccor Typz &
Door Type - B : - o | Coor Type -9 .
Daor Type - 10 Coar Type - 10
Sguare | Average Sojuare &\rci'age
Feet  [U-Factor Feet | U-Factor
Total: ] 0.000 Total: 1] 0.000

Instructions:

1. Enter brief description of door construction in yvellow area under "Construction™,
. Enter area ol door type in yellow area under " Area of Door(s)".

2
3. Emter U-Factor of door in yellow area under "U-Factor”.
4

. Value In green cell will be automatlically entered Into Table N1104.1(1) spreadshest under
“Standard Basa Casa™.
5. Walue in blue cell will be automatically entered into Table N1104.1{1)} spreadsheet undar
“Propozed ARlernative”,

Note 1:

Doors that have the same U-Factor may be combined inte one entry, For example, bvo solid wood doors,
one 18f7 and one of 207, both having a U-Factor of 0.600 can be entered as one door with a combined

area of 3Bf°
Mioke 2:

Sliding olass door and swinging plass doors, including glazed lrench doors with NFRC labels are
considered windows, not doors.

EXAMPLE 1
Doors without Glazing

EXAMPLE 2
Doora with =2.5f* glazing

Average Exterior Door U-Factor Average Exterlor Door U-Factor
Desli:gnn:rtlun Gonstruction g’;?r‘z: W-Factor Dﬁli:;:';'ﬁm Construction ;'Dr?r{:; W-Factor
Doar Type -1 [salid wood 1a 0500 Do Type - 1 solid wood 35 0.800
Dioor Tepe -2 [=olid wocd 20 0G0 Door Type - 2 |insulaied metal 20 0420 |
Doar Typa - 2 [insulated motal] 20 0420 Coor Type - 3
Mnar Type - 4 . Ceor Type - 4
Lioar |ype - & | Door Type - &
Doar Type - & Dcor 1ype -6
Door Type -7 _"_ Door Type -7 -
Orear Typs - & Dcor Type-6 |
Doar Type -8 B Coor Type -9
Cioar Type - 10 [Dcar Type - 10
Seuare | Average Square | Average
Feet  [U-Factor Feet |U-Factor
Total: La _0.538 | Total:{ &8 0.538




Door Schedule Use the door schedule
Door type  size  square feet U-factor  ON the plans to find door
entry-solid 3/0-8/0 24 0.2 area and U_factor

garage-solid 2/8-8/0 21.33 0.2



» Separate tables for regular doors
and for doors with more than 2.5
square feet of glazing

* See instructions
* See examples at the bottom

* Totals automatically sent to the
calculator

Doors without Glazing
Avarags Exterior Door U-Facior

Ooors Oversll LU-Faotar

Door , Arca of
Designation Construction Door(s) U-Factor
Cacr Type - 1 24 0.2
Door Type - 2 = 21.33 e
Conr Tyne - 3
Diocr Tvog -4
|Door Type - 5 -
Donr Tyne - &
Door Typs -7 1
Door Tvpe -2 1
Doar Type & =
Uoor Typa - 10
- Square | Average |
Feet |U-Facigr
Total:] 45332 0.200

Instructions:

Daars with =2 5ft* glazing
Averaye Exlerior Door U-Faclor

Door
Designation

Canstruction

Area of
Crivir|a)

Caor Type - 1

U-Factor

Dioce Type - 2

Do Tyoe -3

Door Tyae - 4 |

Do Tyoe -5

Dioor Tyoe - B

Door Tvoe 7

Dot Tyoe - &

Ooar Type - 8 |
Dizar Type - 10

Total:

Squara
Fast

Average
U-Factor

0040

1. Enter brief description of door construction in vellow area under "Gonstructicn™.
2, Enter area of door type in yellow area under "Area of Doons)™.

3. Enter U-Factor of door in yellow area under "U-Factor"”,

4. Value in green cell will be automatically entered Into Table N1104.1(1) spreadshast under
"Standard Base Gase".
5, Value in blue cell will be automatically entered into Tahle N1104.1{1) apreadshest under
"Proposed Alternative™.

Mote 1:

Doars that have the same U-Facter miay be combined into one entry. For example, bwa solid wood doors,
one 1Bft° and one of Zﬂftz, both having 2 U-Factor of 0,600 can be entered as one door with 2 combined

area of 38Mt%,
Mobe 2:

Sliding glass door and swinging glass doors, including glazcd french doors with NFRC Tabels are
considered windows, not doors.

EXAMPLE 1
Doara without Glezing
Average Exterlor Door UFactor

EXAMPLE 2

Doors with =2.50° glazing
Average Exterior Door U-Factor

I?Wr_ Construction il UFactor
Designation Door(s)
Goor Type - 1 [soid wood 18 C.600
Daor Type - 2 |soid woad 20 C.G00D
Cioor Type - 3 [insulatzd metal 0 C.420
Daor Type - 4
Dnor Type - & ]
Lioor 1ype -4
|Daor Type - 7
Dnor Type - & _
Dont Type - 8 - - -
Daor Type - 10 )
Square | Average
Feet | LLFactor
Total: 5B C.538

DEB?;I':';I:IDH Caonstruction E:;aﬂt;; UFactor
oo Type - 1 | salid wocd 32 D600
Joo- Tyoe - & [insulated metal 20 0.420
Jol Tyne -3 N
Tans Tyne -4
oz hype -5
Joo- Tyoe -6
Dao- Type - 7
Do Typw -8
Ooos Tyoe - O B
Dogr Type - 17

Square | Avarage
Feat |L-Factor
Total:] 58 D538




* Click the skylight overall U-factor
tab at the bottom

Average Skylight U-Factor

Ekylighis Owerall L)-Factar

EXAMPLE
Average Skylight U-Factor
Skyllght Arcaof | UFaCtOr
Designation | Skylight(s) Assembly
Shylichi 1 15 DE0
Skylight- 2 10 058
Shylioht- 2 12 050
Skylicht- 4
Skylight- A
Skylicht- 7
Sleylight- 8
Skylight- 9 E
Skylight- 10
Square [Average U
Feet Faetor
Total: 25 563

Skylight Area of U'Fgf':mr
Designation Skylipht[s) Basembly
Skylight- 1
Buylight-2
Hiylahl- 3
Skylight- 4
Skylght- 5
Skylight- &
Skylight-7
Skylight- &
[ Ekylight- & .
Skylight- 10
Square Average
Feot U-Factor
Tatal: a 0,000
Instructions:

1. Enter area of skylight type in yellow area.
2. Enter U-Factor of skyllght In yellow area.

3. Value in green cell will be automatically entered into Table N1104.1(1) spreadshest under
"Standard BEase Case™.
4. Value in blue cell will be automatically entered into Table N1104.1(1) spreadshest under
"Proposed Alternative™.

Wote:

Skylights that have the same W-Factor may be combined into one entry. For example, two
skylights, one 28%" and one of 30ft", both having a U-Factor of 0.32 can be entered as one
skylight with a combined area of 55f%,




* Add the area and U-factor as per
instructions and example

* Totals will be automatically
entered into the calculator

Door Designation

Walls Overal U-Facior

MIXED or OTHER Wall Types
Average Wall U-Factor

Construction

Area of
Wall(s)

Wyall Typs - *

Wall Typs - 2

Wall Type -3

Viall Typs - 4

Wall Type -5

Wall Typz -6

Wil Type - 7

Wall [ypa -8

[Wall Type - &

Wall Type - 10

U-Factor

‘Square [ Average

Total: 0

1. Enter brief description of wall construction in yellow area.

Enter area of wall type in yellow area. Wall area minus window & door area.

2.
3. Enter U-Factor of wall in yellow area,
4.

Value in green cell will be automatically entered into Table N1104.1{1) spreadsheet under

"Standard Base Case".

5. Value in blue celi will be automatically entered into Table N1104.1(1) spreadsheet under

"Proposed Alternative”.

Note:

Walls that have the same U-Factor may be combined into one entry. For example, two
wood framed walls, one 160ft* and one of 700ft”, both having a U-Factor of 0.055 can be

entered as one wall with a combined area of 860",

Feet U-Factor

EXAMPLE
Average Wall U-Factor
. g - Aroa of

Door Designation Consfruction Wall(s) U-Factor
Vall Type - 1 weod framed 2x5 16"ac wi R-21 160
Wall Type -2 'weod framed 2x5 24 oc wi R-21 700
Wall Type - 3 8" ChIU Elock solid filled 75
Wall Type -4
Wall Type - &
WWall Type -6
Wall Type -7
Wall Type -8
Wall Type - &
Wall Type - 1C

Squar¢ | Averags

Fect U-Factor
. Total:| 935 0074



Residential Thermal Performance

Caleulations

State of Qrepon

LR e e et 2017 Oregon Residential Specialty Code
Table NI1O4,1{1)
For envelope enhancement measure no., 6

Bollar Duilding= for Oragon

Pass or Fail?

Job Name; Permit #:
Standard Base Case

Notss EUILDING COMPQONENTS Areas  t-fsctor Areasx td
Flat czilings i 1911 0.021 £ 13
Vaulled coilicgs pozs|  c.oof

Total area n* ALL Wall Surfaces 3022
2n% cof Total wal area 28627 0,056 151 60
YWindews="5% 2t lolal wa ! ares <533 0200 13099
Underflcor 1483 v 40,54
. . . S 3b edge (enter lineal foot 0520 0.CD
* When all information is entered o — i
Lxienor Deors | 2453 0 200 9.0y
it Dcors with =2 §f” glazing 0400 2.00

the total overall U-factor will be

Proposed Aliernative

° BUILDING COMPONENTS __R-Value Construction Tipe Arvas  U-factor Areas x U

d I S p I aye d a n d t h e b OX at t h e | Izl coilirgs R 29, r\d\'éncw framing 1911 anzn 3522
Vau ted ceilirgs SL_LCT ITEM . 2 2.000 0.9C

M . M Coaventicna yrookl-farcd wal s R-23 Cunvertonal - Blovn-in 2387 .45 058 163.58

bottom will indicate whether the s Socoats [ S s oo i FacmToo | ol oo
Jnceslicor R 38 Undeflcor 1423 .26 32 5R

d eSign ed p ro posed pa Sses O r fa i IS Slat edge & lncerslag SELECT ITEM [ 0 £.050 0.0

Brand & Made! Number iprovide product cut sheets}
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Making
adjustments is
easy

* Make changes if your design fails

* Make changes if you are
significantly more efficient

* Reduce below the minimum
prescriptive U-factors

* See what would happen if...
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e Option 6 is a performance path
* Flexibility
* Allows more creativity

* Allows many combinations of
methods to reduce energy use

Summa 'y * Allows credit for reducing window
area

* BCD calculator makes it easy as well
as simple to make adjustments

* Energy losses need to be calculated
anyways for mechanical design
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thanks to Legend Homes
for providing the plans
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