
 
STATE OF WASHINGTON 

STATE BUILDING CODE COUNCIL 

May 5, 2021 

 

 

Washington State Energy Code Development 

 Standard Energy Code Proposal Form May 2018 

  Log No. ______________ 

Code being amended:  ☒ Commercial Provisions ☐ Residential Provisions 
 
 

Code Section #  __C404.2.1, C404.2.2, C406.1, C406.8, C406.9_____ 

Brief Description: Provide heat pump water heating, rather than fossil fuel or electric resistance water heating, for all 
commercial buildings. Exceptions are provided to allow electric resistance heating for hand washing facilities.  

 

Proposed code change text: (Copy the existing text from the Integrated Draft, linked above, and then use underline for 
new text and strikeout for text to be deleted.) 

 

[Note: New definitions to add] 

TEMPERATURE MAINTENANCE: The system used to maintain the temperature of the building domestic hot 
water delivery system, typically by circulation and reheating or by a heat trace system. 

SINGLE-PASS: A heat pump water heater control strategy using variable flow or variable capacity to deliver 
water from the heat pump at the final target storage water temperature in a single pass through the heat 
exchanger with variable incoming water temperatures. 

MULTI-PASS: A heat pump water heater control strategy requiring multiple passes of water through the heat 
pump to reach the final target storage water temperature. 

  

[Note: Strike all of Section C404.2.1 and C404.2.2 and replace with the new language below.] 

C404.2.1 Buildings with central service water heating systems. In buildings with central service water 
heating systems, the primary water heating equipment shall not use fossil fuel combustion or electric 
resistance. Service hot water shall be provided by an air-source heat pump water heating (HPWH) system 
meeting the requirements of this section. Supplemental service water heating equipment is permitted to use 
electric resistance in compliance with Section C404.2.1.4. 

Exceptions: 

1.    Permits applied for prior to January 1, 2022. 

2.    Buildings with combined water heating capacity of less than 21 kW and no greater than 120 gallons 
of total hot water storage capacity are permitted to utilize electric resistance water heating. 



3.    Point of use instantaneous electric water heaters serving fixtures no more than 8 feet of developed 
pipe length from the water heater, are permitted and do not contribute to the building combined 
water heating capacity calculation for Exception 2. 

4.    Solar thermal, wastewater heat recovery, other approved waste heat recovery, ground source heat 
pump, water-source heat pump system utilizing waste heat, and combinations thereof, are 
permitted to offset all or any portion of the required HPWH capacity where such systems comply 
with this code and the Seattle Plumbing Code. 

5.    Systems meeting the requirements of the Northwest Energy Efficiency Alliance (NEEA) Advanced Water 
Heater Specifications for central service water heating systems. 

C404.2.1.1 Primary heat pump system sizing. The system shall include a primary service minimum 
output at 40°F out-door air temperature that provides sufficient hot water for R-1 and/or R-2 occupancy 
uses as calculated using the equipment manufacturer’s selection criteria or another approved 
methodology. Air source heat pumps shall be sized to deliver no less than 50 percent of the calculated 
demand for hot water production during the peak demand period when entering air temperature is 24°F. 

Exception: 50 percent sizing at 24°F is not required for heat pumps located in a below-grade enclosed 
parking structure or other ventilated and unconditioned space that is not anticipated to fall below 40°F at 
any time. 

WSEC Informative Note: Estimates of the appropriate heat pump system sizing and hot water storage volume 
for HPHW systems, calculated per bedroom or per occupant, vary widely, depending on type of use, output 
capacity of the heat pumps, and other factors. 

C404.2.1.2 Primary hot water storage sizing. The system shall provide sufficient hot water, as calculated 
using an approved methodology, to satisfy peak demand period requirements. 

C404.2.1.3 System design. The service water heating system shall be configured to conform to one of the 
following provisions: 

1.    For single-pass HPWHs, temperature maintenance heating provided for reheating return water 
from the building’s heated water circulation system shall be physically decoupled from the primary 
service water heating system storage tank(s) in a manner that prevents destratification of the 
primary system storage tanks. Temperature maintenance heating is permitted to be provided by 
electric resistance or a separate dedicated heat pump system. 

2.    For multi-pass HPWHs, recirculated temperature maintenance water is permitted to be returned 
to the primary water storage tanks for reheating. 

C404.2.1.3.1 Mixing valve. A thermostatic mixing valve capable of supplying hot water to the building 
at the user temperature set point shall be provided, in compliance with requirements of the Seattle 
Plumbing Code and the HPWH manufacturer’s installation guidelines. The mixing valve shall be sized 
and rated to deliver tempered water in a range from the minimum flow of the temperature maintenance 
recirculation system up to the maximum demand for the fixtures served. 

C404.2.1.4 Supplemental water heaters. Total supplemental electric resistance water heating equipment 
shall not have an output capacity greater than the primary water heating equipment at 40°F entering air 
temperature. Supplemental electric resistance heating is permitted for the following uses: 

1.    Temperature maintenance of heated-water circulation systems, physically separate from the 
primary service water heating system. Temperature maintenance heating capacity shall be no 
greater than the primary water heating capacity at 40°F. 



2.    Defrost of compressor coils. 

3.    Heat tracing of piping for freeze protection or for temperature maintenance in lieu of recirculation 
of hot water. 

4.    Backup or low ambient temperature conditions, where all of the following are true: 

a.    The supplemental heating capacity is no greater than the primary service water heating 
capacity at 40°F. 

b.    During normal operations the supplemental heating is controlled to operate only when 
the entering air temperature at the air-source HPWH is below 40°F, and the primary HPWH 
compressor continues to operate together with the supplemental heating when the entering 
air temperature is between 17°F and 40°F. 

c.     The primary water heating equipment cannot satisfy the system load due to equipment 
failure or entering air temperature below 40°F. 

5.    Supplemental heating downstream from a multi-pass HPWH system. 

6.    Stand-alone electric water heaters serving single zones not served by the central water heating 
system. 

C404.2.1.5 Alarms. The control system shall be capable of and configured to send automatic error alarms 
to building or maintenance personnel upon detection of equipment faults, low leaving water temperature 
from primary storage tanks, or low hot water supply delivery temperature to building distribution system. 

 

_____________________________________________________________________________________ 

 

TABLE C406.1 

EFFICIENCY PACKAGE CREDITS 

Code Section 

Commercial Building Occupancy 

Group R-1 Group R-2 Group B Group E Group M All Other 

Additional Efficiency Credits 

8.   High-efficiency service 
water heating in 
accordance with Sections 
C406.8.1 and C406.8.2 

4.0 

  

5.0 

  

NA NA NA 8.0 



9. High performance 
service water heating in 
((multi-family)) buildings in 
accordance with Section 
C406.9 

7.0 

2.0 

8.0 

2.0 

NA 

2.0 

NA 

2.0 

NA 

2.0 

NA 

2.0 

 

[Note: Strike all of Section C406.8.] 

C406.9 High performance service water heating in multifamily buildings. For a whole building, building 
addition, or tenant space with not less than 90 percent of the conditioned floor area being Group R-2 
occupancy, not less than 90 percent of the annual building service hot water energy use shall be provided by a 
heat pump system with a minimum COP of 3.0. This efficiency package is allowed be taken in addition to 
Section C406.8.2. meeting the requirements of Section C404.2.1 plus the following: 

1.       The refrigerant used in the heat pump system shall have a global warming potential (GWP) no 
greater than 675. 

2.       No electric resistance heating capacity shall be provided. 

Exceptions to item 2. 

1. Electric resistance heating is permitted for circulating system temperature maintenance and heat 
tracing of service hot water supply and return piping. 

2. On-demand electric resistance water heaters for hand washing facilities are permitted in public toilet 
rooms. 

 

 

Purpose of code change: 

Heat pump water heating eliminates a significant source of fossil fuel combustion in buildings, and is generally 2-4x 
more energy efficient than either fossil fuel or electric resistance heating. This proposal aligns with State policy to 
increase energy efficiency by 70% by 2031. Additionally, this proposal will significantly reduce emissions, aligned with 
State policy to achieve the broader goal of building zero fossil-fuel greenhouse gas emission homes and buildings by the 
year 2031. According to analysis done on data from the 2021 Washington State Energy Strategy, we would need to 
reduce the commercial buildings sector emissions by 38% to keep on track to meet our 2050 climate goals. To achieve 
this, the State will need to dramatically increase the proportion of annual sales of heat pump water heaters from 2% of 
all commercial water heating equipment in 2020 to 50% by 2030. To get to this increase in market penetration of heat 
pump water heaters, the Washington State Energy Code should require heat pump water heating in the 2021 code 
cycle. 

 

Your amendment must meet one of the following criteria. Select at least one:

☐ Addresses a critical life/safety need. 

☐ The amendment clarifies the intent or application of 
the code. 

☒ Addresses a specific state policy or statute. 

      (Note that energy conservation is a state policy) 

☐ Consistency with state or federal regulations. 

☐ Addresses a unique character of the state. 



☐ Corrects errors and omissions.

Check the building types that would be impacted by your code change:

☐ Single family/duplex/townhome 

☐ Multi-family 1 – 3 stories 

☒ Multi-family 4 + stories 

☒ Commercial / Retail 

☒ Institutional  

☒ Industrial

Your name  Jonny Kocher 

Your organization RMI 

Other contact name Denise Grab; dgrab@rmi.org 

Email address jkocher@rmi.org 

Phone number 619-459-4267

Instructions: Send this form as an email attachment, along with any other documentation available, to: 
sbcc@des.wa.gov. For further information, call the State Building Code Council at 360-407-9278.   



All questions must be answered to be considered complete. Incomplete proposals will not be accepted. 
 

Economic Impact Data Sheet 

Briefly summarize your proposal’s primary economic impacts and benefits to building owners, tenants and businesses. 

Construction costs for heat pump water heating are often, but not always, higher than for conventional gas or electric 
resistance water heating. Annual energy costs for heat pump water heaters are much lower than for electric resistance 
water heating, but the same or slightly higher when compared with gas water heating, at current rates (World Bank long 
term forecasts indicate an increase of over 80% in gas prices over the coming decade.) When including an updated Social 
Cost of Carbon, heat pump water heaters are more cost effective than both gas water heaters and electric resistance 
water heaters.  
 
Provide your best estimate of the construction cost (or cost savings) of your code change proposal? (See OFM Life Cycle 
Cost Analysis tool and Instructions; use these Inputs. Webinars on the tool can be found Here and Here) 

The average net present value capital cost increase for this proposal will be around $2.47/square foot. The proposal will 
have a life cycle cost increase of $2.43/square foot when not accounting for the social cost of carbon. When accounting 
for the adjusted social cost of carbon, the heat pump water heater proposal will have a $0.38/sq ft savings. See “Heat 
Pump Water Heating Proposal - Energy & Cost Data Supplemental” for more details. 

Show calculations here, and list sources for costs/savings, or attach backup data pages 

 
 
Provide your best estimate of the annual energy savings (or additional energy use) for your code change proposal? 

The average energy savings for this proposal will be around 5.5 KBTU/ square foot. See “Heat Pump Water Heating 
Proposal - Energy & Cost Data Supplemental” for more details on the data. 

Show calculations here, and list sources for energy savings estimates, or attach backup data pages 

 
 
List any code enforcement time for additional plan review or inspections that your proposal will require, in hours per 
permit application: 

No increase in plan review or inspection time. 

 
 
 



Subsector commercial space heating
Scenario Electrification

Sum of % Sales of Total Value Column Labels
Row Labels Electric Electric HE Fuel Grand Total
2020 13.3% 11.1% 75.6% 1
2021 13.5% 11.3% 75.2% 1
2022 13.8% 11.6% 74.6% 1
2023 14.3% 12.4% 73.3% 1
2024 15.3% 13.6% 71.1% 1
2025 17.1% 15.7% 67.2% 1
2026 19.8% 19.1% 61.1% 1
2027 23.5% 23.8% 52.7% 1
2028 27.6% 29.3% 43.1% 1
2029 31.3% 34.8% 33.9% 1
2030 34.2% 39.9% 25.9% 1
2031 36.2% 44.5% 19.2% 1
2032 37.6% 48.6% 13.8% 1
2033 38.6% 52.1% 9.4% 1
2034 39.2% 54.7% 6.1% 1
2035 39.6% 56.5% 3.9% 1
2036 39.9% 57.7% 2.3% 1
2037 40.1% 58.3% 1.6% 1
2038 40.1% 58.7% 1.2% 1
2039 40.2% 58.9% 1.0% 1
2040 40.2% 59.0% 0.8% 1
2041 40.2% 59.1% 0.7% 1
2042 40.2% 59.1% 0.7% 1
2043 40.2% 59.1% 0.7% 1
2044 40.2% 59.1% 0.7% 1
2045 40.2% 59.1% 0.7% 1
2046 40.2% 59.1% 0.7% 1
2047 40.2% 59.1% 0.7% 1
2048 40.2% 59.1% 0.7% 1
2049 40.2% 59.1% 0.7% 1
2050 40.2% 59.1% 0.7% 1
Grand Total 10.17417324 13.62728959 7.198537176 31
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Total Gross Emissions: Reference vs Electrification Scenario  
WA SES EER DDP Modeling Final Report Page 26

Year Scenario Total Commercial Residential Industrial Transport
1990 Historical 90.5
1991 Historical 93.1
1992 Historical 96.2
1993 Historical 95.8
1994 Historical 100.0
1995 Historical 99.9
1996 Historical 102.0
1997 Historical 102.2
1998 Historical 103.8
1999 Historical 104.2
2000 Historical 108.6
2001 Historical 100.5
2002 Historical 91.1
2003 Historical 94.2
2004 Historical 94.1
2005 Historical 95.1
2006 Historical 97.4
2007 Historical 101.4
2008 Historical 99.0
2009 Historical 95.6
2010 Historical 96.4
2011 Historical 93.2
2012 Historical 91.8
2013 Historical 93.6
2014 Historical 93.0
2015 Historical 95.9
2016 Historical 97.6
2017 Historical 97.7
2018 Historical 98.9
2020 Reference 71.1 7.3 11.4 17.4 34.9
2030 Reference 75.1 7.4 9.0 19.7 39.1
2035 Reference 76.0 8.3 9.0 21.4 37.3
2040 Reference 75.8 8.6 8.1 22.7 36.5
2045 Reference 74.2 8.3 6.9 22.8 36.2
2050 Reference 74.0 8.6 6.5 23.8 35.0
2020 Electrification 70.0 6.6 10.2 19.0 34.2
2030 Electrification 40.1 4.1 5.0 11.0 20.0
2035 Electrification 31.2 3.2 3.7 10.8 13.4

Emissions (MMT CO2e)



2040 Electrification 22.3 2.4 2.6 9.5 7.8
2045 Electrification 11.1 1.5 1.8 8.3 -0.3
2050 Electrification 0.0 0.2 0.5 3.1 -3.9



      os 

% reduction in Commercial Building emissions 
required by target year in Electrification Scenario

2030 38%
2035 51%
2040 64%
2045 78%
2050 96%





Subsector commercial water heating
Scenario Electrification

Sum of % Sales of Total Value Column Labels
Row Labels Electric Electric HE Fuel Grand Total
2020 3.2% 1.2% 95.6% 1
2021 3.4% 1.5% 95.1% 1
2022 3.6% 2.1% 94.2% 1
2023 4.2% 3.4% 92.4% 1
2024 5.1% 5.7% 89.2% 1
2025 6.7% 9.6% 83.7% 1
2026 9.3% 15.7% 75.0% 1
2027 12.7% 24.0% 63.2% 1
2028 16.6% 33.6% 49.8% 1
2029 20.2% 42.8% 37.1% 1
2030 23.1% 50.4% 26.6% 1
2031 25.3% 56.2% 18.5% 1
2032 27.1% 60.6% 12.4% 1
2033 28.4% 63.7% 7.9% 1
2034 29.3% 65.9% 4.8% 1
2035 29.8% 67.3% 2.8% 1
2036 30.3% 68.4% 1.4% 1
2037 30.4% 68.8% 0.8% 1
2038 30.5% 69.0% 0.4% 1
2039 30.6% 69.1% 0.2% 1
2040 30.6% 69.2% 0.1% 1
2041 30.7% 69.3% 0.0% 1
2042 30.7% 69.3% 0.0% 1
2043 30.7% 69.3% 0.0% 1
2044 30.7% 69.3% 0.0% 1
2045 30.7% 69.3% 0.0% 1
2046 30.7% 69.3% 0.0% 1
2047 30.7% 69.3% 0.0% 1
2048 30.7% 69.3% 0.0% 1
2049 30.7% 69.3% 0.0% 1
2050 30.7% 69.3% 0.0% 1
Grand Total 7.071966526 15.41449096 8.513542512 31
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Year

2.5% at 50th Pct; 
2007 dollars (page 18; 
2013 addition)

2.5% at 50th Pct 
Adjusted to 2015 
dollars

3% at 95th Pct; 2007 
dollars (page 25; 
2016 addition)

3% at 90th Pct 
Adjusted to 
2015 dollars

User Adjustment to 
final SCC (Inputted 
into Row 11 on 
LCCA spreadsheet)

2010 51 58.1 86 98.04 39.9
2011 52 59.3 90 102.6 43.3
2012 54 61.6 93 106.02 44.5
2013 55 62.7 97 110.58 47.9
2014 56 63.8 101 115.14 51.3
2015 57 65.0 105 119.7 54.7
2016 59 67.3 108 123.12 55.9
2017 60 68.4 112 127.68 59.3
2018 61 69.5 116 132.24 62.7
2019 62 70.7 120 136.8 66.1
2020 64 73.0 123 140.22 67.3
2021 65 74.1 126 143.64 69.5
2022 66 75.2 129 147.06 71.8
2023 67 76.4 132 150.48 74.1
2024 68 77.5 135 153.9 76.4
2025 69 78.7 138 157.32 78.7
2026 70 79.8 141 160.74 80.9
2027 71 80.9 143 163.02 82.1
2028 72 82.1 146 166.44 84.4
2029 73 83.2 149 169.86 86.6
2030 75 85.5 152 173.28 87.8
2031 76 86.6 155 176.7 90.1
2032 77 87.8 158 180.12 92.3
2033 78 88.9 161 183.54 94.6
2034 79 90.1 164 186.96 96.9
2035 80 91.2 168 191.52 100.3
2036 81 92.3 171 194.94 102.6
2037 83 94.6 174 198.36 103.7
2038 84 95.8 177 201.78 106.0
2039 85 96.9 180 205.2 108.3
2040 86 98.0 183 208.62 110.6
2041 87 99.2 183 208.62 109.4
2042 88 100.3 189 215.46 115.1
2043 89 101.5 192 218.88 117.4
2044 90 102.6 194 221.16 118.6
2045 92 104.9 197 224.58 119.7
2046 93 106.0 200 228.00 122.0
2047 94 107.2 203 231.42 124.3
2048 95 108.3 206 234.84 126.5
2049 96 109.4 209 238.26 128.8
2050 97 110.6 212 241.68 131.1
2051 98 111.7 215 245.1 133.4

https://obamawhitehouse.archives.gov/sites/default/files/omb/assets/inforeg/technical-update-social-cost-of-carbon-for-regulator-impact-analysis.pdf
https://obamawhitehouse.archives.gov/sites/default/files/omb/assets/inforeg/technical-update-social-cost-of-carbon-for-regulator-impact-analysis.pdf
https://obamawhitehouse.archives.gov/sites/default/files/omb/assets/inforeg/technical-update-social-cost-of-carbon-for-regulator-impact-analysis.pdf
https://www.epa.gov/sites/production/files/2016-12/documents/sc_co2_tsd_august_2016.pdf
https://www.epa.gov/sites/production/files/2016-12/documents/sc_co2_tsd_august_2016.pdf
https://www.epa.gov/sites/production/files/2016-12/documents/sc_co2_tsd_august_2016.pdf


2052 99 112.9 218 248.52 135.7
2053 100 114.0 221 251.94 137.9
2054 101 115.1 224 255.36 140.2
2055 102 116.3 227 258.78 142.5
2056 103 117.4 230 262.2 144.8
2057 104 118.6 233 265.62 147.1
2058 105 119.7 236 269.04 149.3
2059 106 120.8 239 272.46 151.6
2060 107 122.0 242 275.88 153.9
2061 108 123.1 245 279.3 156.2
2062 109 124.3 248 282.72 158.5
2063 110 125.4 251 286.14 160.7
2064 111 126.5 254 289.56 163.0
2065 112 127.7 257 292.98 165.3
2066 113 128.8 260 296.4 167.6
2067 114 130.0 263 299.82 169.9
2068 115 131.1 266 303.24 172.1
2069 116 132.2 269 306.66 174.4
2070 117 133.4 272 310.08 176.7

1.14 Adjustment from 2007 to 2015 costs (D10 on LCCA spreadsheet)





























Office of Financial Management
Olympia, Washington - Version: 2020-A
Life Cycle Cost Analysis Tool

Executive Report

Project:
Address:
Company:
Contact:
Contact Phone:
Contact Email:

Study Period (years) 50 Gross (Sq.Ft) 182,000
Nominal Discount Rate 5.00% Useable (Sq.Ft) 182,000
Maintenance Escalation 1.00% Space Efficiency 100.0%
Zero Year (Current Year) 2020 Project Phase 0
Construction Years 0 Building Type 0

Life Cycle Cost Analysis BEST
Alternative Baseline Alt. 1 Alt. 2
Energy Use Intenstity (kBtu/sq.ft) 3.9 10.4 9.4
1st Construction Costs 273,940$                                 196,040$                                 132,560$                                 
PV of Capital Costs 664,331$                                 466,470$                                 214,758$                                 
PV of Maintenance Costs -$                                          -$                                          -$                                          
PV of Utility Costs 575,184$                                 1,540,422$                              581,597$                                 
Total Life Cycle Cost (LCC) 1,239,515$                             2,006,892$                             796,355$                                 
Net Present Savings (NPS) N/A (767,377)$                               443,160$                                 

(GHG) Social Life Cycle Cost BEST
GHG Impact from Utility Consumption Baseline Alt. 1 Alt. 2
Tons of CO2e over Study Period 768                                           2,056                                        4,567                                        
% CO2e Reduction vs. Baseline N/A -168% -185%
Present Social Cost of Carbon (SCC) 54,846$                                   146,879$                                 289,891$                                 
Total LCC with SCC 1,294,361$                             2,153,771$                             1,086,246$                             
NPS with SCC N/A (859,410)$                               208,114$                                 

Warning: OFM Assigned Variables Not Used

Project Information

N/A, N/A, N/A
RMI
Jonny Kocher

Baseline Short Description

jkocher@rmi.org

Key Analysis Variables

619-459-4267

Building Characteristics

Societal LCC takes into consideration the social cost of carbon dioxide emissions caused by operational energy consumption

Central Gas Boiler System
Alternative 2 Short Description

Central Electric Boiler System
Alternative 1 Short Description
Central Heat Pump Water Heater System
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Office of Financial Management
Olympia, Washington - Version: 2020-A
Life Cycle Cost Analysis Tool

Executive Report

Project:
Address:
Company:
Contact:
Contact Phone:
Contact Email:

Study Period (years) 50 Gross (Sq.Ft) 182,000
Nominal Discount Rate 5.00% Useable (Sq.Ft) 182,000
Maintenance Escalation 1.00% Space Efficiency 100.0%
Zero Year (Current Year) 2020 Project Phase 0
Construction Years 0 Building Type 0

Life Cycle Cost Analysis BEST
Alternative Baseline Alt. 1 Alt. 2
Energy Use Intenstity (kBtu/sq.ft) 3.9 10.4 9.4
1st Construction Costs 273,940$                                 196,040$                                 132,560$                                 
PV of Capital Costs 664,331$                                 466,470$                                 214,758$                                 
PV of Maintenance Costs -$                                          -$                                          -$                                          
PV of Utility Costs 575,184$                                 1,540,422$                              581,597$                                 
Total Life Cycle Cost (LCC) 1,239,515$                             2,006,892$                             796,355$                                 
Net Present Savings (NPS) N/A (767,377)$                               443,160$                                 

(GHG) Social Life Cycle Cost BEST
GHG Impact from Utility Consumption Baseline Alt. 1 Alt. 2
Tons of CO2e over Study Period 768                                           2,056                                        4,567                                        
% CO2e Reduction vs. Baseline N/A -168% -185%
Present Social Cost of Carbon (SCC) 109,340$                                 292,817$                                 621,138$                                 
Total LCC with SCC 1,348,854$                             2,299,708$                             1,417,493$                             
NPS with SCC N/A (950,854)$                               (68,638)$                                  

Warning: OFM Assigned Variables Not Used

Project Information

N/A, N/A, N/A
RMI
Jonny Kocher

Baseline Short Description

jkocher@rmi.org

Key Analysis Variables

619-459-4267

Building Characteristics

Societal LCC takes into consideration the social cost of carbon dioxide emissions caused by operational energy consumption

Central Gas Boiler System
Alternative 2 Short Description

Central Electric Boiler System
Alternative 1 Short Description
Central Heat Pump Water Heater System
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Proposed Hot Water Use 2,367,938                  Gal/yr RCC COP 2.8
Electric Resistance Electrical Usage 
(100% EF Tanks) 403,097                     kWh/yr RECIRC COP 2.4
Electric Resistance Recirc Loss 151,548                     kWh/yr Recirc Loss/Unit 100 Watts

Electric Resistance Total Electrical Usage 554,645                     kWh/yr Loss 17,300                     Watts
Loss 151,548                   kWh/yr

HPWH Electric Usage(2.8 COP RCC) 143,963                     kWh/yr
HPWH Recirc Loss 63,145                       kWh/yr Apartments 173
HPWH Total Electrical Usage 207,108                     kWh/yr People/Apt. 1.5

People 260
Boiler Efficiency 80% Gals DHW/Day/Person 25
Total Gas Usage 17,196.99                  therms

Mark Up Cost 80%

Heat Pump Plant QTY Unit Price Install and Markup Total Costs
Heat Pumps (2) CXA-15 and (1) CXA-10 1 $79,000 $63,200 $142,200
Hot Water Storage (2000 Gallons) 4 $12,000 $9,600 $86,400
Controls 1 $15,000 $20,000 $35,000

$106,000 $92,800 $263,600

Electric Tanks in Units QTY Unit Price Install and Markup Total Costs
Electric tanks in units 173 $800 $640 $249,120

$249,120

Central Electric Boiler QTY Unit Price Install and Markup Total Costs
Electric Boiler 30 kw 2 $12,000 $9,600 $43,200
Electric Boiler 20 kw 1 $10,000 $8,000 $18,000
Hot Water Storage (2000 Gallons) 4 $12,000 $9,600 $86,400
Controls 1 $15,000 $20,000 $35,000

$49,000 $47,200 $182,600
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Central Gas Boiler QTY Unit Price Install and Markup Total Costs
Gas Boiler (275,000 BTU/hr) 1 $6,200 $4,960 $11,160
Hot Water Storage (2000 Gallons) 4 $12,000 $9,600 $86,400
Controls 1 $15,000 $20,000 $35,000

$33,200 $34,560 $132,560

Incremental Cost for Electrical Upgrades Cost per Unit
280 V, 400 A; Electrical Panel Cost $3,100

Linear foot of electrical line $4

Total Cost for Electrical Upgrades QTY

Length of 
Electrical Line 

Needed Total Incremental Cost
Total Incremental Cost for Heat Pump 
Water Heater 1 $2,000 $10,340
Total Cost Incremental for Electric 
Resistance Water Heater 2 $2,000 $13,440

Gas Cost 0.818 per kWH
Electric Cost 0.0856 per therm

Capital Cost Total Cost Operational Cost Total Cost
Central Electric HPWH $273,940 Central Electric HPWH $17,728

Electric Resistance Heaters in Units $262,560
Electric Resistance Heaters 
in Units $47,478

Central Electric Boiler $196,040 Central Electric Boiler $47,478
Central Gas Boiler $132,560 Central Gas Boiler $14,067



Cost Savings per sq ft.
Size of Building 
(sq ft)

Delta NPV of Capital Cost 
between Heat Pump and 
Mixed Fuel

LCC Savings 
of HPWH

LCC with 
SCC

NPV Capital 
Cost/sq ft

LCC/sq 
ft

LCC with 
SCC/sq ft

High Rise Residential 182,000            449,573$                              (443,160)$  (208,144)$ 2.47$             (2.43)$  (1.14)$        
High Rise Residential with 
Increased SCC 182,000            449,573$                              (443,160)$  68,638$     2.47$             (2.43)$  0.38$         

Energy Savings per sq ft. EUI of Heat Pum  EUI of Central Gas Boiler EUI Savings

High Rise Residential 3.9 9.4 -5.5
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