
Energy Code Options

Making it simple



Energy Code 
Options 

Simplified

• Course Outline:

• Option overview

• How it works

• When it may be beneficial

• The options table worksheet

• Finding U-factors

• The BCD calculator



Energy Code Options 
Simplified

• 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



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



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

• 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

• 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

• Performance equivalent to the other options



What is option 
6 all about?

• Create your own option

• Great flexibility

• Choosing methods of 
construction that work 
best for you

• Freedom to be creative

• Easier to accommodate 
unusual construction 
problems

• 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



Why U-
factors?

• 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

R-values for 
uniform 

materials

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

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

U-factors 
good for 

nonuniform 
assemblies



How is a U-
factor 
calculated?

• Calculate the U-factor for 
each different part of the 
assembly.

• A U-factor is 1/R-value of 
a uniform material

• 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(1) The worksheet

• Provides a 
format for 
calculating 
and 
comparing 



Three parts to the table

• List of building components that make up the exterior envelope



• 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



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



READ THE 
FOOTNOTES

• How to input information 
correctly

• Limitations

• Instructions

• exceptions



From the 
footnotes:

Footnote D 
requires minimum 
allowed amounts 
of efficiency for 

each building 
component.  Your 
U-factor cannot be 
higher than these 

amounts.

One door up to 28 
square feet in area 

can be omitted 
from calculation 

(must be 
eliminated in both 

calculations)





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)

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

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



• 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

2568.7

453.3

2642.4

334.25



Next step:
Find the total area of the 
other listed building 
components

01
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)

02



Procedure for making energy efficiency 
comparisons

1911

2568.7
1483

453.3

45.33

2642.4

334.25



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

1911

2568.7
1483

453.3

45.33

2642.4

334.25



How to calculate area easily

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

• Vaulted ceilings—actual surface area of all vaulted 
ceilings minus skylights

• 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 ft2 of glass—
width x height



Next step—Enter the U-factor you plan to use for the 
assembly in the Proposed Alternative column

.020

.059

.026

.28

.2

2642.4

334.25

1911

2568.7
1483

453.3

45.33

40.13

151.55
48.94

135.99

9.07

385.68



How to find U-factors

• Find it in Table N1104.1(2) 

• Find it on the plans



How to find U-factors

• Calculate using the 
methods from the 
ASHRAE Handbook of 
Fundamentals



Next step:

.020

.059

.026

.28

.2

38.22

155.90
38.56

93.59

9.06

335.34

334.25

1911

2568.7
1483

453.3

45.33

40.13

151.55
48.94

135.99

9.07

385.68

• 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.



Last step:

Compare the Code UA 
total to your Proposed 
UA total

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.



Compare standard base case to the alternative

.020

.059

.026

.28

.2

1911

2568.7
1483

453.33

45.33

Proposed UA / CODE UA =  > than 8 Percent

335.34 / 385.58 = .869 =    13% better Pass!

40.13

151.55
48.94

135.99

9.07

385.68

38.22

155.90
38.56

93.59

9.06

335.34

2642.4

334.25



Now, the 
easy way www.oregon.gov/bcd/pages/

index.aspx

http://www.oregon.gov/bcd/pages/index.aspx








The BCD Calculator

• Fill in the yellow areas
• Use pull down menus for 

U-factors
• Let the program do the 

math
• Indicator at the bottom 

for pass or fail





The BCD Calculator

• Click windows overall U-factor 
tab at the bottom

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

• See the example 



Use the window schedule 
on the plans to find 
window area and U-factor

Quantity size square feet U-factor
1 9/0 -4/0 36 0.28
1 3/0 -3/6 10.5 0.28
1 4/0 -1/0 4 0.28
1 5/0 -4/0 20 0.28
2 2/6 -2/0 10 0.28
1 4/0 -3/0 12 0.28
2 3/0 -5/0 30 0.28
1 2/0 -3/0 6 0.28
2 2/0 -2/0 8 0.28
2 6/0 -5/0 60 0.28
1 8/0 -5/0 40 0.28
1 3/0 -6/0 18 0.28
1 5/0 -6/0 30 0.28
2 2/6 -2/6 12.5 0.28
1 2/6 -5/0 12.5 0.28
1 3/0 -5/0 15 0.28
1 1/6 -6/6 9.75 0.28

Window Schedule



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



The BCD Calculator

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



Use the door schedule 
on the plans to find door 
area and U-factor

Door type size  square feet U-factor

entry-solid 3/0 -8/0 24 0.2

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

Door Schedule



• 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



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



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

• Totals will be automatically 
entered into the calculator



Pass or Fail?

• When all information is entered 
the total overall U-factor will be 
displayed and the box at the 
bottom will indicate whether the 
designed proposed passes or fails



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…









Summary

• Option 6 is a performance path

• Flexibility

• Allows more creativity

• Allows many combinations of 
methods to reduce energy use

• 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



Oregon Home Builders 
Association is solely 
responsible for the content 
of this presentation

We wish to express our 
thanks to Legend Homes 
for providing the plans 
used in this presentation


