








 

 

 

 



 

 





 



 



 

 

 



 

 



 

 

 

https://www.energystar.gov/sites/default/files/LC%20HVAC%20V3%20Draft1_160512.pdf


http://bcpad.net/Code%20Books/IECC%202012.pdf
https://codes.iccsafe.org/public/document/IECC2015
https://www.energycodes.gov/adoption/states/new-york
https://up.codes/viewer/new_york/iecc-2015/chapter/CE_4/ce-commercial-energy-efficiency#C403


 

http://www.energy.ca.gov/business_meetings/2015_packets/2015-09-09/Item_10_Refrigerant_Economizer_Staff_Paper_FINAL.pdf
http://www.energy.ca.gov/business_meetings/2015_packets/2015-09-09/Item_10_Refrigerant_Economizer_Staff_Paper_FINAL.pdf


 

https://daikincomfort.com/go/aurora/
http://www.mitsubishicomfort.com/benefits/hyper-heating?gclid=CjwKCAiAksvTBRBFEiwADSBZfAjD0I9mG0xBUeBLwErYqtwFJ99hSAHBV963RcCPgjJ5BiXHFd07DhoCejMQAvD_BwE


 

http://www.daikinac.com/content/assets/DOC/White-papers-/TAVRVUSE13-05C-ASHRAE-Standard-15-Article-May-2013.pdf
http://www.daikinac.com/content/assets/DOC/White-papers-/TAVRVUSE13-05C-ASHRAE-Standard-15-Article-May-2013.pdf


 

 

 

http://fsec.ucf.edu/en/publications/pdf/FSEC-cr-1968-13.pdf


 

 

 



 



 

 

 

 

 

 

 

 

Commercial Buildings Energy Consumption Survey (CBECS) is a national sample survey that collects information 
on the stock of U.S. commercial buildings, their energy-related building characteristics, and their energy 
consumption and expenditures.” https://www.eia.gov/consumption/commercial/ 

https://www.eia.gov/consumption/commercial/


 

 

 
 

https://www.nyserda.ny.gov/-/media/Files/EDPPP/Energy-Prices/Current-Outlook/Presentations/Heat-Pumps-Potential.pdf
https://www.nyserda.ny.gov/-/media/Files/EDPPP/Energy-Prices/Current-Outlook/Presentations/Heat-Pumps-Potential.pdf


 

 

 

 

 

http://mn.gov/commerce-stat/pdfs/refrigerant-technology-cold-weather.pdf
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http://www.masscec.com/air-source-heat-pumps-1


 



http://files.masscec.com/get-clean-energy/business/clean-heating-cooling/VRF_Fact_Sheet.pdf


Building Scenario
Area (Sq 

Ft)

Cooling 

Capacity 

(Tons)

Heating 

Capacity 

(Tons)

IMC 

($/ton)

Incremental 

Installed Cost 

($)

Annual GHG 

Emissions 

Reduction 

(Metric Tons)

Annual 

Electric 

Savings 

(MWh)

Annual 

Natural Gas 

Savings 

(MMBTU)

Simple 

Payback w/o 

Incentive 

(years)

Simple 

Payback w/ 

Incentive 

(years)

MassCEC 

Grant

No Max 

($)

MassCEC 

Grant 

($)

772,600$        $180,000

21% 5%

Building Scenario
Area (Sq 

Ft)

Cooling 

Capacity 

(Tons)

Heating 

Capacity 

(Tons)

IMC 

($/ton)

Incremental 

Installed Cost 

($)

Annual GHG 

Emissions 

Reduction 

(Metric Tons)

Annual 

Electric 

Savings 

(MWh)

Annual 

Natural Gas 

Savings 

(MMBTU)

Simple 

Payback w/o 

Incentive 

(years)

Simple 

Payback w/ 

Incentive 

(years)

MassCEC 

Grant-No 

Max ($)

MassCEC 

Grant-Max 

($)

764,300$        $180,000

28% 7%

Building Scenario
Area (Sq 

Ft)

Cooling 

Capacity 

(Tons)

Heating 

Capacity 

(Tons)

IMC 

($/ton)

Incremental 

Installed Cost 

($)

Annual GHG 

Emissions 

Reduction 

(Metric Tons)

Annual 

Electric 

Savings 

(MWh)

Annual Oil 

Savings 

(MMBTU)

Simple 

Payback w/o 

Incentive 

(years)

Simple 

Payback w/ 

Incentive 

(years)

MassCEC 

Grant-No 

Max ($)

MassCEC 

Grant-Max 

($)

59,900$          59,900$        

37% 37%

Building Scenario
Area (Sq 

Ft)

Cooling 

Capacity 

(Tons)

Heating 

Capacity 

(Tons)

IMC 

($/ton)

Incremental 

Installed Cost 

($)

Annual GHG 

Emissions 

Reduction 

(Metric Tons)

Annual 

Electric 

Savings 

(MWh)

Annual Oil 

Savings 

(MMBTU)

Simple 

Payback w/o 

Incentive 

(years)

Simple 

Payback w/ 

Incentive 

(years)

MassCEC 

Grant-No 

Max ($)

MassCEC 

Grant-Max 

($)

62,600$          62,600$        

42% 42%

% of Incremental Cost

% of Incremental Cost

% of Incremental Cost

% of Incremental Cost2,225,119 2854

70 5-99,721 1670

Large Office, 

Downstate, 

2007 Code

Baseline 

Building
498,588 785 $4,792644 $3,761,720 1,322

$162,928 70

Medium 

Multifamily, 

Upstate, Pre-

2004 Code

Baseline 

Building

8

Large Office, 

Downstate, 

2007 Code

Reduced 

Load
498,588 570 $4,792637 709 13$2,731,440 981,310 3636

-73,551 1486

7

9

4

3

Medium 

Multifamily, 

Upstate, Pre-

2004 Code

Reduced 

Load
33,741 31 $4,79252

33,741 34 $4,79250

$148,552

6


