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Context
Why an Update?
► Simplicity & Clarity
► Focus on What Matters

Current Market – Very Different World
► Tariffs, Employment Market, Federal Offices
► Return to Office
► Housing Shortage
► Skilled Labor Shortage
► Interest Rates



Recommendation Overview

1. Initial Recommendation
►Building Use-Specific Energy Use Intensity (EUI) 

Targets
►Onsite Renewable Energy
►Electrification
►Building Level Meters
►Potable Water Conservation
►Energy-Efficient Appliances
►EV Charging Infrastructure
►Low Emitting Materials
►Pre-Occupancy Building Flush or Air Quality Testing

2. Certification

3. Affordable Housing 
Projects

4. Flexibility Requests
►Adaptive Reuse
►Interim Uses, Residential 

Projects with 4 or Fewer Units, 
or <25k GFA (Meet Achievable 
Prescriptive Measures)

►General Flexibility

5. Public Buildings



Initial Recommendation

►Building Energy Performance
►Building Use-Specific Energy Use 

Intensity (EUI) Targets
►Onsite Renewable Energy
►Electrification

►Key Certification Components
►Building Level Meters
►Potable Water Conservation
►Energy-Efficient Appliances
►EV Charging Infrastructure
►Low Emitting Materials
►Pre-Occupancy Building Flush 

or Air Quality Testing



Initial Recommendation: Energy Use Intensity
(EUI = Energy Use/Square Foot)

Total Energy Consumption for 365 Days (Predicted or Measured)
Space Heating
Pumps/Fans

Space Cooking
Lighting

Hot Water
Plug/Process Loads

Floor Area (Sq Ft)



Initial Recommendation: Energy Use Intensity
(EUI = Energy Use/Square Foot)

Multi Unit 
Residential
Packages

EUI 
(Lower = 
Less Energy)

Percent 
Reduction from 
Baseline

Cost Estimate of Measure Package: 
$/ sq ft
(Percentage Cost Increase over 
Baseline)

Baseline 42.00 0% - *

Good 38.50 8% $3.37 (1%)

Better 35.70 15% $12.68 (3.6%)

Best 30.98 26% $14.96 (4.27%)

Less Energy C
onsum

ed Per 
Square Foot

• Baseline construction cost estimate for multi unit residential: $350 per square foot

►Contextual References
► Baseline construction cost estimate for multi unit residential: $350 per square foot

► National Definition of Zero Emissions Building: https://www.energy.gov/eere/buildings/articles/national-definition-zero-emissions-building



► Contextual References
► 1: IECC 2021 Table CC 103.1

► 2: Modeled Baseline EUI from Cadmus
► 3: New Building Institute’s Zero Energy Commercial Building Targets: 

https://newbuildings.org/wp-
content/uploads/2019/09/ZeroEnergyCommercialBuildingTargets.pdf

► 4. Local Benchmarking Data from Pacific Northwest National Laboratory

► 5. Montgomery County Regulation on Building Energy Performance Standards: 
https://www.montgomerycountymd.gov/DEP/Resources/Files/energy/commercial/BEPS_
Modified_Reg_Clean%201_21.pdf

► 6. U.S. Energy Use Intensity by Property Type – National Median: 
https://portfoliomanager.energystar.gov/pdf/reference/US%20National%20Median%20Ta
ble.pdf

► 7. Architecture 2030’s Zero Tool: https://www.zerotool.org/

Property Use Type ALX Baseline 2025 Recommendation Zero Energy-Ready Building Target

Single Unit Residential 352 31 20

Multi Unit Residential 422 38 253

Commercial Office 474 40 223

Hotel 922 83 363

Retail 452 40 253

Restaurants 3052 289

Other Demonstrate a 15% reduction 
from the median EUI of local 
benchmarking data

Less Energy Consumed Per Square Foot

Initial Recommendation: Energy Use Intensity
(EUI = Energy Use/Square Foot)

https://newbuildings.org/wp-content/uploads/2019/09/ZeroEnergyCommercialBuildingTargets.pdf
https://newbuildings.org/wp-content/uploads/2019/09/ZeroEnergyCommercialBuildingTargets.pdf
https://www.montgomerycountymd.gov/DEP/Resources/Files/energy/commercial/BEPS_Modified_Reg_Clean%201_21.pdf
https://www.montgomerycountymd.gov/DEP/Resources/Files/energy/commercial/BEPS_Modified_Reg_Clean%201_21.pdf
https://portfoliomanager.energystar.gov/pdf/reference/US%20National%20Median%20Table.pdf
https://portfoliomanager.energystar.gov/pdf/reference/US%20National%20Median%20Table.pdf
https://www.zerotool.org/


Initial Recommendation: Renewable Energy

► Reference: Northern Virginia Regional Commission – NOVA Region Dashboard 
https://public.tableau.com/app/profile/nvrc/viz/CumulativekWofSolarinNorthernVir
ginia2009to2020/Dashboard1

Arrays Per Capita (2023)
Alexandria 0.3%

Arlington 0.5%

City of Fairfax 0.9%

City of Falls Church 0.7%

City of Manassas 1.3%

City of Manassas Park 0.5%

Fairfax County 0.4%

Loudoun County 0.7%

Prince William County 0.4%



2019 Policy Renewable Energy: 
Benchmark Senior Living

►143 bed/117 unit Continuum of Care Facility
►LEED Silver Certification
►RE Cost/Unit: Appx $90



2019 Policy Renewable Energy: 
Landmark Blocks L&M

►110 Townhomes by Van Metre Homes
►NGBS Silver Certification
►RE Cost/Unit: Appx $1100



Initial Recommendation: Renewable Energy
Renewable Energy Options

1: Onsite - % of Annual Energy Offset 3%

2: Clean Energy Fund Contribution 90% of Option 1 
Cost

3: Combination of Options 1 & 2

Estimated Average Install Cost per Use Type 3% Energy Offset Target

Multi Unit Residential & Commercial Office $22k (10 kW)

Single Unit Residential $15k (8 kW)

Hotel $155k (75 kW)

Retail $16k (7.5 kW)

Restaurants $23k (11 kW)

Assumptions for Cost Estimates:
► System Cost Estimate: $1.80 – $2.34 per Watt
► Renewable Energy Cost/Unit: Appx $570



Initial Recommendation: Electrification
Building Type Current Frequent Flexibility Requests Policy Update: Prohibited Combustion Uses

Multi Unit Residential Ventilation (DOAS) DOAS
Untimed/Uncontrolled Amenities (Fireplaces or grills)

Single Unit Residential Gas cooktops Gas cooktops
Fireplaces

Hotels Ventilation (DOAS)
Centralized Domestic Hot Water
Commercial Laundry

DOAS
Untimed/Uncontrolled Amenities (Fireplaces or grills)

► Current Standard Conditions:
►Building is electric with flexibility for amenity uses (grills, fireplaces, etc.) with timers
►Retail and generator uses permitted

► Note: Update would permit commercial kitchens and emergency generators



Recommendation Overview

►Building Energy Performance
►Building Use-Specific Energy Use 

Intensity (EUI) Targets
►Onsite Renewable Energy
►Electrification

►Key Certification 
Components
►Building Level Meters
►Potable Water 

Conservation
►Energy-Efficient 

Appliances
►EV Charging Infrastructure
►Low Emitting Materials
►Pre-Occupancy Building 

Flush or Air Quality Testing



Recommendation Overview

1. Initial Recommendation
►Building Use-Specific Energy Use Intensity (EUI) 

Targets
►Onsite Renewable Energy
►Electrification
►Building Level Meters
►Potable Water Conservation
►Energy-Efficient Appliances
►EV Charging Infrastructure
►Low Emitting Materials
►Pre-Occupancy Building Flush or Air Quality Testing

2. Certification

3. Affordable Housing 
Projects

4. Flexibility Requests
►Adaptive Reuse
►Interim Uses, Residential 

Projects with 4 or Fewer Units, 
or <25k GFA (Meet Achievable 
Prescriptive Measures)

►General Flexibility

5. Public Buildings



Certification

► Passive House Institute US (PHIUS) Certification
► Passive House Institute (PHI) Certification
► Living Building Challenge Certification
► U.S DOE Zero Energy Ready Home (Section 45L)
► U.S. DOE Zero Emissions Building



Recommendation Overview

1. Initial Recommendation
►Building Use-Specific Energy Use Intensity (EUI) 

Targets
►Onsite Renewable Energy
►Electrification
►Building Level Meters
►Potable Water Conservation
►Energy-Efficient Appliances
►EV Charging Infrastructure
►Low Emitting Materials
►Pre-Occupancy Building Flush or Air Quality Testing

2. Certification

3. Affordable Housing 
Projects

4. Flexibility Requests
►Adaptive Reuse
►Interim Uses, Residential 

Projects with 4 or Fewer Units, 
or <25k GFA (Meet Achievable 
Prescriptive Measures)

►General Flexibility

5. Public Buildings



Affordable Housing Projects

►Virginia Housing Development Authority Low 
Income Housing Tax Credits OR City of Alexandria’s 
Housing Opportunities Fund
►Baseline energy performance requirement: HERS Rating or Energy Star Compliance
►Additional green certification: LEED, EarthCraft, National Green Building Standard or 

Enterprise



Recommendation Overview

1. Initial Recommendation
►Building Use-Specific Energy Use Intensity (EUI) 

Targets
►Onsite Renewable Energy
►Electrification
►Building Level Meters
►Potable Water Conservation
►Energy-Efficient Appliances
►EV Charging Infrastructure
►Low Emitting Materials
►Pre-Occupancy Building Flush or Air Quality Testing

2. Certification

3. Affordable Housing 
Projects

4. Flexibility Requests
►Adaptive Reuse
►Interim Uses, Residential 

Projects with 4 or Fewer Units, 
or <25k GFA (Meet Achievable 
Prescriptive Measures)

►General Flexibility

5. Public Buildings



Flexibility Requests
►Flexibility for Adaptive Reuse

►The City strongly supports the conversion or 
"adaptive reuse" of existing buildings to achieve 
significant environmental benefit over the 
construction of new buildings.

►Proposals including adaptive reuse of existing 
buildings may seek waivers or reductions of the 
required EUI and renewable energy targets of the 
Green Building Policy. Waivers will be approved by 
the Director of Planning & Zoning and the Climate 
Action Officer.

►Interim Uses, Residential Projects with 4 
or Fewer Units, or <25k GFA (Meet 
Achievable Prescriptive Measures)

►General Flexibility



Recommendation Overview

1. Initial Recommendation
►Building Use-Specific Energy Use Intensity (EUI) 

Targets
►Onsite Renewable Energy
►Electrification
►Building Level Meters
►Potable Water Conservation
►Energy-Efficient Appliances
►EV Charging Infrastructure
►Low Emitting Materials
►Pre-Occupancy Building Flush or Air Quality Testing

2. Certification

3. Affordable Housing 
Projects

4. Flexibility Requests
►Adaptive Reuse
►Interim Uses, Residential 

Projects with 4 or Fewer Units, 
or <25k GFA (Meet Achievable 
Prescriptive Measures)

►General Flexibility

5. Public Buildings



Public Buildings

►Utility Interconnection (>250 kW)
►Flexibility for Net Zero Energy 

through Offsite Renewable 
Energy



Ongoing Education
Material & Design Forums
► Passive House Techniques/Challenges
► All Electric Buildings
► Heat Pumps
► Indoor Air Quality
► And Others



Next Steps
►Advisory Group: April 4, 2025
►Public Comment Period (30 days): April 7 – May 7, 2025
►Staff Respond to Public Comments – appx 2 weeks
►City Council

►Legislative Meeting: June 10, 2025
►Public Hearing: June 14, 2025



Next Steps: Public Comment
►Public Comment Period (30 days): April 7 – May 7, 2025
►www.AlexandriaVA.gov/GreenBuilding

http://www.alexandriava.gov/GreenBuilding


Questions
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► Appendix 1: EUI Context

► Appendix 2: Construction Cost Estimates in Alexandria

► Appendix 3: Single Unit Residential Modeling Assumptions

► Appendix 4: Multi Unit Residential Modeling Assumptions

► Appendix 5: Hotel Modeling Assumptions

► Appendix 6: Retail Modeling Assumptions

► Appendix 7: Restaurant Modeling Assumptions

► Appendix 8: Additional Modeling Assumptions

► Appendix 9: Renewable Energy Estimates



Appendix 1: EUI Context

►2024 Virginia Energy Conservation Code Baseline: 42
►PRGS: 45 (Multi Unit Residential)
►Samuel Madden

►North Bldg (Affordable): 29
►South Bldg (Market Rate): 45

►Robinson Terminal North: 34 (Multi Unit Residential, Average for 
Both Buildings)
►East Building & West Building



Appendix 2: Construction Cost Estimates in Alexandria

Building Type Average Cost ($/SF)
Single Unit Residential $420
Multi Unit Residential $350
Hotel $320
Commercial Office $250
Restaurant $600
Retail $400



Appendix 3: Single Unit Residential Modeling Assumptions

► Overall, electrification incremental costs have a wide range depending on technology and property type. For simplicity, $5.50/sf was used as an 
estimate for the air source heat pump (ASHP) upgrade, and $0.95/sf was used for the heat pump water heater (HPWH) upgrades.

► Lighting Fixtures – RS Means

► 10” diameter, 36W LED = 503.09

► Fluorescent, interior, 32W and 40W = 242.11

► Baseline is 40% LED

► 503.09(0.4) + 242.11(0.6) = 346.50

► 503.09-346.5 = $156.59 / 1680 = $0.09/sf

► Insulation and Heat pumps - NREL Energy Efficiency Tool - https://remdb.nrel.gov/

► Insulation – Cost per square foot of wall area = $1.20 with 3,500 sq ft of wall and 1680 sq ft of floor area.

► Heat pumps – basic heat pump cost is $3,400 per installation compared to $1,800 for basic furnace, so that is approximately $1.00 per square 
foot in incremental cost

► Wall sheathing – costs for OSB and R-12 polyiso board vary by less than $0.02

► Heat pumps for heating and domestica hot water – BuildingDecarbCostStudy.pdf

► “Cost Study of the Building Decarbonization Code.” New Buildings Institute, Apr. 2022, newbuildings.org/wp-
content/uploads/2022/04/BuildingDecarbCostStudy.pdf. 

https://newbuildings.org/wp-content/uploads/2022/04/BuildingDecarbCostStudy.pdf


Appendix 4: Multi Unit Residential Modeling Assumptions

Overall, electrification incremental costs have a wide range 
depending on technology and property type. For 
simplicity, $5.50/sf was used as an estimate for the air 
source heat pump (ASHP) upgrade, and $0.95/sf was used 
for the heat pump water heater (HPWH) upgrades.

► Incremental Costs

► Assume upgrades are made in all 24 Zones, 
representing each space type

► 884.73 * 24 = 21233.52 ( / 33740 = $0.63 / 
sq ft)

► Microsoft PowerPoint - NEEA_Partner_Webinar-
20170720

► “Building Innovation - Multifamily.” New 
Buildings Institute, 16 Mar. 2016, 
newbuildings.org/wp-
content/uploads/2017/08/NEEA_Partner_Webin
ar-20170720.pdf. 

► Incremental cost of installing cold climate heat 
pump in Boston was $6.80

► Guide to Energy-Efficient Windows

► “Guide to Energy-Efficient Windows.” U.S. 
Department of Energy, Oct. 2010, 
www.energy.gov/sites/prod/files/guide_to_ener
gy_efficient_windows.pdf. 

► NREL Energy Efficiency - EE Measures Database: 

https://remdb.nrel.gov/

► NYSERDA’s Building of Excellence program data: 
https://www.nyserda.ny.gov/All-Programs/Multifamily-
Buildings-of-Excellence/Winners/Resources

► Incremental costs before incentives for all-
electric HVAC range from $0.03 to $17.19 per 
sq ft, the median was $1.05 and the average was 
$3.56

► Incremental costs before incentives for all-
electric DHW systems range from even to $7.76 
per sq ft, the median was $0.00 and the average 
was $0.95

► Motor and Belt Efficiencies

► Baseline 5 HP motor = $368.64

► Drip proof, premium efficiency 5 heat pump 
motor = $1,253.37

► 1253-368= $884.73 / motor

► Elevator Improvement

► Average cost for standard elevator = $97,500

► Average cost of efficient elevator = $110,500

► Difference of $13,000 = Incremental cost 
of $0.39/sf

► Daylight Sensors

► 16 sensors, 4 per corridor on 4 floors @ ~$100 
each

► $1,600 total gives and incremental cost of 
$0.05/sf

https://newbuildings.org/wp-content/uploads/2017/08/NEEA_Partner_Webinar-20170720.pdf
https://newbuildings.org/wp-content/uploads/2017/08/NEEA_Partner_Webinar-20170720.pdf
https://www.energy.gov/sites/prod/files/guide_to_energy_efficient_windows.pdf
https://remdb.nrel.gov/
https://www.nyserda.ny.gov/All-Programs/Multifamily-Buildings-of-Excellence/Winners/Resources
https://www.nyserda.ny.gov/All-Programs/Multifamily-Buildings-of-Excellence/Winners/Resources


Appendix 5: Hotel Modeling Assumptions

Overall, electrification incremental costs have a 
wide range depending on technology and 
property type. For simplicity, $5.50/sf was used 
as an estimate for the air source heat pump 
(ASHP) upgrade, and $0.95/sf was used for the 
heat pump water heater (HPWH) upgrades.

► Incremental Costs
► Assume (1) chiller, (1) boiler, and (2) fan 

motors are upgraded
► $884.73 * 2 = 1769.46 ( / 122120 = $0.01 / 

sq ft)
► 51 * 2 = 102 ( / 122120 = $0.00 / sq ft)

► Heat pump for space heat - 
BuildingDecarbCostStudy.pdf

► “Cost Study of the Building 
Decarbonization Code.” New Buildings 
Institute, Apr. 2022, 
newbuildings.org/wp-
content/uploads/2022/04/BuildingDec
arbCostStudy.pdf. 

► Insulation – RS Means

► Blanket insulation for walls R13, 11” 
wide

► (2.5” thick R10.9 fiberglass = 
4.30/sf )

► Motor and Belt Efficiencies

► Baseline 5 HP motor = $368.64

► Drip proof, premium efficiency 5 
HP motor = $1,253.37

► 1253-368= $884.73 / 122120 
= $0.007244/sf

► Heating and Cooling Efficiencies

► 3 T air cooled = $6,007.38

► 3 T water cooled = $6,057.88

► $50.50 per unit

► NYSERDA’s Building of Excellence program 
data: https://www.nyserda.ny.gov/All-
Programs/Multifamily-Buildings-of-
Excellence/Winners/Resources

► Incremental costs before incentives 
for all-electric DHW systems range 
from even to $7.76 per sq ft, the 
median was $0.00 and the average 
was $0.95

https://newbuildings.org/wp-content/uploads/2022/04/BuildingDecarbCostStudy.pdf
https://www.nyserda.ny.gov/All-Programs/Multifamily-Buildings-of-Excellence/Winners/Resources
https://www.nyserda.ny.gov/All-Programs/Multifamily-Buildings-of-Excellence/Winners/Resources
https://www.nyserda.ny.gov/All-Programs/Multifamily-Buildings-of-Excellence/Winners/Resources


Appendix 6: Retail Modeling Assumptions

Overall, electrification incremental costs 
have a wide range depending on 
technology and property type. For 
simplicity, $5.50/sf was used as an estimate 
for the air source heat pump (ASHP) 
upgrade, and $0.95/sf was used for the 
heat pump water heater (HPWH) 
upgrades.

► Incremental Costs
► Assume upgrades are made in 

all 4 Zones

► 884.73 * 4 = 3538.92 ( / 
24692 = $0.14 / sq ft)

► 51 * 4 = 204 ( / 24692 = 
$0.01 / sq ft)

► Heat pump for space heat - 
BuildingDecarbCostStudy.pdf

► “Cost Study of the Building 
Decarbonization Code.” New 
Buildings Institute, Apr. 2022, 
newbuildings.org/wp-
content/uploads/2022/04/Buil

dingDecarbCostStudy.pdf. 
► RS Means

► Blanket insulation for walls 
R13, 11” wide

► (2.5” thick R10.9 
fiberglass = 4.30/sq ft )

► Occupancy sensor, passive 
infrared = 177.62 ea

► Motor and Belt Efficiencies

► Baseline 5 HP motor = 
$368.64

► Drip proof, premium 
efficiency 5 HP motor = 
$1,253.37

► 1253-368= $884.73 
/ 24692 = $0.358/sf

► Heating and Cooling 
Efficiencies

► 3 T air cooled = $6,007.38

► 3 T water cooled = 
$6,057.88

► $50.50 per unit

► DHW Electrification NYSERDA’s 
Building of Excellence program 
data: 
https://www.nyserda.ny.gov/All-
Programs/Multifamily-Buildings-of-
Excellence/Winners/Resources

► Incremental costs before 
incentives for all-electric DHW 
systems range from even to 
$7.76 per sq ft, the median 
was $0.00 and the average 
was $0.95

https://newbuildings.org/wp-content/uploads/2022/04/BuildingDecarbCostStudy.pdf
https://www.nyserda.ny.gov/All-Programs/Multifamily-Buildings-of-Excellence/Winners/Resources
https://www.nyserda.ny.gov/All-Programs/Multifamily-Buildings-of-Excellence/Winners/Resources
https://www.nyserda.ny.gov/All-Programs/Multifamily-Buildings-of-Excellence/Winners/Resources


Appendix 7: Restaurant Modeling Assumptions

Overall, electrification incremental costs have a 
wide range depending on technology and 
property type. For simplicity, $5.50/sf was used 
as an estimate for the air source heat pump 
(ASHP) upgrade, and $0.95/sf was used for the 
heat pump water heater (HPWH) upgrades.

► Incremental Costs

► Assume upgrades are made in both 
the Kitchen and Dining Zones

► 884.73 * 2 = 1769.46 ( / 5502 = 
$0.32 / sq ft)

► 51 * 2 = 102 ( / 5502 = $0.02 / 
sq ft)

► RS Means

► Blanket insulation for walls R13, 11” 
wide

► (2.5” thick R10.9 fiberglass = 
4.30/sf )

► Daylight sensors, manual control = 
$278 per sensor

► Motor and Belt Efficiencies

► Baseline 5 HP motor = 
$368.64

► Drip proof, premium 
efficiency 5 HP motor = 
$1,253.37

► 1253-368= $884.73 / 
5502 = $0.16/sf

► Hot water boiler

► 85 MBH (84%) = 3814.63

► 94 MBH (95%) = 6052.78

► 2238.15 / 5502 = 
$0.4067

► Heating and Cooling Efficiencies

► 3 T air cooled = $6,007.38

► 3 T water cooled = $6,057.88

► $50.50 per unit

► NYSERDA’s Building of Excellence 
program data: 
https://www.nyserda.ny.gov/All-
Programs/Multifamily-Buildings-of-
Excellence/Winners/Resources

► Incremental costs before incentives 
for all-electric HVAC range from 
$0.03 to $17.19 per sq ft, the median 
was $1.05 and the average was $3.56

► Incremental costs before incentives for all-electric 
DHW systems range from even to $7.76 per sq ft, 
the median was $0.00 and the average was $0.95

https://www.nyserda.ny.gov/All-Programs/Multifamily-Buildings-of-Excellence/Winners/Resources
https://www.nyserda.ny.gov/All-Programs/Multifamily-Buildings-of-Excellence/Winners/Resources
https://www.nyserda.ny.gov/All-Programs/Multifamily-Buildings-of-Excellence/Winners/Resources


Appendix 8: Additional Modeling Assumptions
Type Index 1 2 3 4 5
Building Type

Single Unit Residential Multi Unit Residential Hotel Retail Restaurants

Baseline Code IECC 2021/ASHRAE 90.1 2019
Vintage New Construction
Weather File (CZ4) Washington-DC-Reagan-AP VA USA TMY3

Number of floors (Above 
Grade)

2 4 4 1 1

Spaces
3 Bedrooms, 2 Bathrooms 39 Units, 1 Office

183 Guest rooms, Retail, Dinning, 
Office

Retail Space, Point of 
Sale

Kitchen, Dinning

Total Building Sq. Ft. 1,680 33,740 122,120 24,692 5,502
HVAC

Central AC and Gas-fired furnace Split AC (with gas heating)
VAV with Reheat plus DOAS with 

ERV in guest rooms (Includes 
Economizer)

Unitary AC with gas 
heating coil

Unitary AC with gas 
heating coil

Hot water (DHW)
Storage Water Heater, Gas Electric Water Heater Storage Water Heater, Gas

Storage Water Heater, 
Gas

Storage Water Heater, 
Gas

Heating Efficiency 
(AFUE)

0.8 0.8 0.8 0.8 0.8

Cooling System 
Efficiency 
(SEER/EER/COP)

SEER 14 SEER 14 SEER 14 SEER 14 SEER 14

Heating Set Point (F) 70 70 70 70 70
Cooling Set Point (F) 73 73 73 73 73
Wall Construction 
(exterior) Insulated Wood Framed(R-20)

Insulated Wood 
Framed(R-20)

Insulated Metal Building Wall (R-
13.89)

Insulated Exterior Mass 
Wall (R-9.62)

Insulated Steel Framed 
(R-15.63)

Roof Construction Insulated Attic (R-60) IEAD Roof (R-31.25) IEAD Roof (R-31.25) IEAD Roof (R-31.25) IEAD Roof (R-31.25)

Foundation 
Construction

Unconditioned Basement (Whole 
Wall- R10)

Unconditioned Basement 
(Whole Wall- R10)

Unconditioned Basement
Slab on Grade (F-Factor 

0.52 Btu/hr.ft.R)
Slab on Grade (F-Factor 

0.52 Btu/hr.ft.R)
Model Window to wall 
ratio

20% 40% 27% 20% 18%

Window (U-Factor / 
SHGC)

0.3U / 0.4 SHGC 0.36U / 0.36 SHGC 0.36U / 0.36 SHGC 0.36U / 0.36 SHGC 0.36U / 0.36 SHGC



Building Type
Offset 
Target

System 
Size DC 

(kW)

System 
Area (sq ft)

Total 
Available 

Roof Space 
(sq ft)

Roof area 
available 
for HVAC 

(sq ft)

Annual 
Electricity 
Production 

(kWh)

Estimated 
Module 
Count

Estimated 
Install Cost 

(Low: 
$1.8/W)

Estimated 
Install Cost 

(High: 
$2.34/W)

Single Unit 
Residential

3% 0.4 21 469 448 530 2 $720 $936

Single Unit 
Residential 
(full system)

61% 8.0 411 469 58 10,576 24 $14,400 $18,720

Multi Unit 
Residential

3% 10.0 513 8,435 7,922 13,321 30 $18,000 $23,400

Hotel 3% 75.0 3,845 13,790 9,945 99,911 218 $135,000 $175,500

Retail 3% 7.5 385 12,345 11,960 9,991 22 $13,500 $17,550

Restaurant 3% 11.0 564 5,500 4,936 14,654 32 $19,800 $25,740

Appendix 9: Renewable Energy Estimates
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