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Emerging Technologies Team within the 
context of BTP

Emerging 
Technologies:

Research, 
development and 
commercialization 

of technologies 
five years or less 
to market ready

Standards and 
Codes Teams: 

Minimum
equipment 

standards and 
building codes 

accelerate market 
penetration

Commercial 
and 

Residential
Integration 

Teams:             
Stimulate market

push and pull
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Emerging Technologies strategic analysis 
informs decision making

• The Prioritization Tool aims to provide an objective comparison 
of new and existing technologies/measures

• It estimates potential energy savings and costs of conserved 
energy using a widely accepted methodology and validated 
sources of input

• This enables a “level playing field” comparison of technologies
• Outputs are reviewed through various “lenses” with 

stakeholders
• Results inform decision making, resulting in a balanced 

portfolio and quantitative BTP/ET goals
• The process is “evergreen” with continual refinement of inputs 

and methodology
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Output: Energy savings by 2030 with DOE 
activity/investment (staged)

LED lighting offers 
exceptional opportunity 

to transform end-use

WH technologies 
are far from 
maximum 
efficiencies

Huge potential for energy 
savings in HVAC and 

Envelope which require R&D 
and/or market stimulation

Appliance 
standards drive 
down energy use
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• Black: Energy savings via BTP investment 
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Prioritization Tool: inputs, methodology 
and outputs

Each measure (e.g. technology)  requires four data inputs:
• Performance improvement: technical energy savings
• Cost: incremental cost of the technology over common baseline
• Market: stock this measure (e.g. technology) can impact
• Supporting information: lifetime, adoption rate, code/standard date, etc.

We apply standard analysis methodology:
• Energy savings (technical potential): maximum technical savings is percent 

savings multiplied by market energy use
• Stock and flow dynamics (two family): end-of-life equipment stock turn-

over used to determine practical limit to technology adoption
• Staging framework: overlapping savings identified by segmenting energy 

use; measure with lowest cost of conserved energy stages first
• Technology diffusion: innovator/follower dynamics
• Cost of conserved energy: present value cost of technology divided by 

lifetime energy savings (i.e. $/MMBTU)
This produces useful outputs (e.g. strategic game board) that can be tested 
through sensitivity analyses and viewed through various lenses such as: 
• Maximum technical potential
• Energy savings vs. cost of conserved energy (no interaction – unstaged)
• Energy savings vs. cost of conserved energy (interaction – staged)
• Adoption adjusted energy savings potential

Inputs

Metho-
dology

Outputs
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Technical Potential                            
(maximum energy savings, no cost)

R+C: R-10 
windows

R: Insulating 
shutters

R: R-5 
replacement 

windows
R+C: Dynamic 

windows
R+C: Window 

attachments
R+C: Low-e 

storm windows
C: R-5 

replacement 
windows

R+C: Window 
films

0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6         1.8 2.0
Primary energy savings, quadsR = Residential

C= Commercial
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Unstaged Maximum Adoption Potential, 
2030 (no interaction among measures)

R+C:  R-10 windows

C: R-5 repl. Windows

R: insulating shutters

R+C: Dynamic windows

R+C: Window 
attachments

R+C: Low-e storm 
windows

R: R-5 repl. WindowsR+C: window films
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Staged Maximum Adoption Potential, 2030   
(low cost measures grab savings first)

R+C:  R-10 windows
C: R-5 repl. Windows

R: insulating shutters

R+C: Dynamic windows

R+C: Window 
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Inputs for review at your leisure…
(click on spreadsheet)

1. Description of the 
measure

3. Inc. price 4. units & 
capacity

5. Market 
description

6. Market size, 
2030

7. Site energy 
use (TBTUs), 
2030

8. Source 
energy use 
(TBTUs), 2030

9. Economic 
potential 
(TBTUs), 
2030

10. CCE ($/ 
MMBTU)

11. 
Lifetime 
(years)

Primary source Quote Conclusion Other supporting sources

R: insulating shutters 67% P $1,480 per home; 15 
windows: $72/ 
window plus 
one day to 
install

R: Heating and 
cooling lost 
through 
windows 
(conduction) in 
all homes

141.3 1,553.3 2,268.7 1,579.2 $6.28 20 Synertech Systems 
Corporation, 
"Windows and 
Insulating 
Shutters" (2007)
Wenz, "Baby, it's 
warm inside, 
thanks to 
insulated 
shutters", San 
Francisco 
Chronicle, 
1/19/2008

Increases R-value 
for window 
assembly to R-13 
when closed; 
assume only closed 
at night for 60% 
heating loss 
reduction

Increases R-value 
for window 
assembly to R-13 
when closed; 
assume only 
closed at night for 
60% heating loss 
reduction

R:  R-10 windows 81% P $5,687.04 per home; 192 
sq.ft. glazing

R: Heating and 
cooling lost 
through 
windows 
(conduction) in 
all homes

141.3 1,553.3 1,720.6 816.5 $30.17 30 6. Apte, J. & 
Arasteh, D. 
Window-Related 
Energy 
Consumption in 
the US Residential 
and Commercial 
Building Stock. 
Buildings 1-38 
(Berkeley, CA, 
2006).

See tables 4 and 7 
for use and savings

Calculated from 
first principles; 
costs from NREL 
bottom-up BIG 
build, 

R: R-5 repl. Windows 63% P $973 per home R: Heating and 
cooling lost 
through 
windows 
(conduction) in 
all homes

141.34 1,553.3 1,798.9 696.0 $6.27 40 6. Apte, J. & 
Arasteh, D. 
Window-Related 
Energy 
Consumption in 
the US Residential 
and Commercial 
Building Stock. 
Buildings 1-38 
(Berkeley, CA, 
2006).

See tables 4 and 7 
for use and savings

Results taken 
directly from 
"Quote" column

R: window attachments 48% P $800.80 per home; 14 
windows/hom
e

R: Heating and 
cooling lost 
through 
windows that 
can benefit from 
attachments

70.7 917.9 1,360.5 644.6 $5.65 10 Savings: first 
principles 
calculation from R- 
and SHGC- impacts 
of product
Price: Comfortex 

Savings: adding 
R_value of 1.75 and 
reducing SHGC to 
0.35
Price: Comfortex 
current prices 
compressed 1/3rd 
to represent 
learning curve

Results taken 
directly from 
"Quote" column

R: low-e storms 58% P $1,500 per home; 10 
storms/home

R: Heating and 
cooling lost 
through 
windows in 
existing homes 
with with single 
pane glass

47.5 563.2 834.8 481.6 $4.81 30 Kohler, C Letter 
report for low-e 
storm window 
retrofits , 2006

...using pyrolitic 
“hard” low-e 
coatings... the 
energy savings 
from a storm 
window retrofit 
will increase from 
approximately 15% 
of the home’s 
heating energy to 
18%.... the cost 
premium for 
installed low-e 
window is on the 
order of $100

18% of home 
heating/ cooling is 
58% of window 
load 
heating/cooling

C: low-e storms 58% P $0 per square 
foot; wall: 
floor space of 
.9, window fill 
ratio of 0.4

C: Heating and 
cooling lost 
through 
buildings with 
single pain 
windows 
(expressed in 
primary energy)

55,090.7 734.4 734.4 423.7 $1.72 40 Kohler, C Letter 
report for low-e 
storm window 
retrofits , 2006

...using pyrolitic 
“hard” low-e 
coatings... the 
energy savings 
from a storm 
window retrofit 
will increase from 
approximately 15% 
of the home’s 
heating energy to 
18%.... the cost 
premium for 
installed low-e 
window is on the 
order of $100

18% of home 
heating/ cooling is 
58% of window 
load 
heating/cooling

C:  R-10 windows 84% P $10.66 per square 
foot; wall: 
floor space of 
.9, window fill 
ratio of 0.4

C: Heating and 
cooling lost 
through 
windows 
(conduction) in 
all buildings

103,944.6 732.2 735.6 304.4 $104.88 40 6. Apte, J. & 
Arasteh, D. 
Window-Related 
Energy 
Consumption in 
the US Residential 
and Commercial 
Building Stock. 
Buildings 1-38 
(Berkeley, CA, 
2006).

See tables 4 and 7 
for use and savings

Results taken 
directly from 
"Quote" column

Arasteh, Dariush; Selkowitz, S              

C: window attachments 55% P $1 per square 
foot; 14 
windows / 
3000 sq.ft.

C: Heating and 
cooling lost 
through 
windows that 
can benefit from 
attachments

51,972.3 530.0 811.2 283.4 $3.17 40 Savings: first 
principles 
calculation from R- 
and SHGC- impacts 
of product
Price: Comfortex 

Savings: adding 
R_value of 1.75 and 
reducing SHGC to 
0.35
Price: Comfortex 
current prices 
compressed 1/3rd 
to represent 
learning curve

Results taken 
directly from 
"Quote" column

C: R-5 repl. Windows 68% P $2 per square 
foot

C: Heating and 
cooling lost 
through 
windows 
(conductive) in 
all buildings

103,944.6 732.2 764.7 260.9 $20.14 40 6. Apte, J. & 
Arasteh, D. 
Window-Related 
Energy 
Consumption in 
the US Residential 
and Commercial 
Building Stock. 
Buildings 1-38 
(Berkeley, CA, 
2006).

See tables 4 and 7 
for use and savings

Results taken 
directly from 
"Quote" column

Arasteh, Dariush; Selkowitz, S              

C: exist. Dynamic windows 44% P FS $4 per square 
foot; wall: 
floor space of 
.9, window fill 
ratio of 0.4

C: Cooling lost 
through 
windows 
(radiative) in 
existing 
buildings

103,944.6 269.9 911.9 226.0 $50.84 40 Lee, E.S., 
Yazdanian, M. & 
Selkowitz, S.E. The 
Energy-Savings 
Potential of 
Electrochromic 
Windows in the US 
Commercial 
Buildings Sector. 
Building 1-42 
(2004). Cost: 
Personal 
communication - 
manufacturers and 
experts

~95 TBTUs savings 
at 40% market 
penetration

Results taken 
directly from 
"Quote" column

Arasteh, D.; Selkowitz, S.;  
Apte, J.; "Zero Energy 
Windows"; 2006 ACEEE 
Summer Study on Energy 
Efficiency in Buildings

C: window films 59% P $1 per square 
foot; wall: 
floor space of 
.9, window fill 
ratio of 0.4

C: Heating and 
cooling lost 
through non-low-
e windows 
(radiative) in 
existing 
buildings

19,519.3 43.5 132.6 78.8 $8.71 40 Huang, J. 
Computer 
Simulation 
Analysis of the 
Energy Impact of 
Window Films In 
Existing Houses
Selkowitx, S. 
Personal 
communication

Tables 12-16 used 
to generate 
estimate of 
population average
Simplified to SHGF 
and used vs. 
existing baseline

Improving SHGF 
from 0.74 to 0.30 
on windows 
incuring the 
greatest load

R: window films, hot 
climates

47% P $432 per home; 192 
sq.ft. of 
windows

R: All cooling in 
homes in hot 
climates

17.0 51.3 156.6 75.5 $3.48 30 Huang, J. 
Computer 
Simulation 
Analysis of the 
Energy Impact of 
Window Films In 
Existing Houses
Selkowitx, S. 
Personal 
communication

Tables 12-16 used 
to generate 
estimate of 
population average
Simplified to SHGF 
and used vs. 
existing baseline

Improving SHGF 
from 0.74 to 0.30 
on windows 
incuring the 
greatest load

C: New dynamic windows 44% P $2.52 per square 
foot; wall: 
floor space of 
.9, window fill 
ratio of 0.4

C: Cooling lost 
through 
windows 
(radiative) in 
new buildings

50,965.9 132.3 132.3 47.3 $124.82 40 Lee, E.S., 
Yazdanian, M. & 
Selkowitz, S.E. The 
Energy-Savings 
Potential of 
Electrochromic 
Windows in the US 
Commercial 
Buildings Sector. 
Building 1-42 
(2004). Cost: 
Personal 
communication - 
manufacturers and 
experts

~95 TBTUs savings 
at 40% market 
penetration

Results taken 
directly from 
"Quote" column

Arasteh, D.; Selkowitz, S.;  
Apte, J.; "Zero Energy 
Windows"; 2006 ACEEE 
Summer Study on Energy 
Efficiency in Buildings

R: Exist. Dynamic windows 42% P $2,304 per square 
foot; wall: 
floor space of 
.9, window fill 
ratio of 0.4

R: Heating and 
Cooling lost 
through 
windows 
(radiative) in 
existing homes

102.3 213.1 213.1 45.3 $114.86 30 Arasteh, D.; 
Selkowitz, S.;  
Apte, J.; "Zero 
Energy Windows"; 
2006 ACEEE 
Summer Study on 
Energy Efficiency 
in Buildings

Table 4; baseline 
updated to 2010 
stock

Results taken 
directly from 
"Quote" column

Lee, E.S., Yazdanian, M. & 
Selkowitz, S.E. The Energy-
Savings Potential of 
Electrochromic Windows in 
the US Commercial Buildings 
Sector. Building 1-42 (2004). 
Cost: Personal 
communication - 
manufacturers and experts

R: New dynamic windows 42% P $1,344.00 per square 
foot; wall: 
floor space of 
.9, window fill 
ratio of 0.4

R: Heating and 
Cooling lost 
through 
windows 
(radiative) in 
new homes

4.1 69.4 69.4 25.2 $12.36 30 Arasteh, D.; 
Selkowitz, S.;  
Apte, J.; "Zero 
Energy Windows"; 
2006 ACEEE 
Summer Study on 
Energy Efficiency 
in Buildings

Table 4; adjusted 
for new building 
codes

Results taken 
directly from 
"Quote" column

Lee, E.S., Yazdanian, M. & 
Selkowitz, S.E. The Energy-
Savings Potential of 
Electrochromic Windows in 
the US Commercial Buildings 
Sector. Building 1-42 (2004). 
Cost: Personal 
communication - 
manufacturers and experts

2. Energy savings

1. Description of the measure 8. Source energy use (TBTUs), 2030
2. Energy savings 9. Economic potential (TBTUs), 2030
3. Incremental price 10. CCE ($/ MMBTU)
4. Units & capacity 11. Lifetime (years)
5. Market description 12. Primary source/other sources
6. Market size 13. Quote
7. Site energy use (TBTUs) 14. Conclusion
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Next steps…

• Review inputs to measures (click on Excel spreadsheet) – if you 
think they are incorrect, provide a reputable source for 
alternatives

• Review outputs (charts in presentation) – if you think they are 
incorrect, help us determine why (e.g. through input review)

• Review NREL report (published summer 2012) to become 
familiar with methodology approach

• Experiment with ‘Prioritization Tool Lite’  – in early fall, tool will 
be released in the form of an “RFI” through Federal Registry

• Send feedback to: prioritization.tool@nrel.gov

mailto:prioritization_tool@nrel.gov�
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