DEPARTMENT OF

- o
mea® ECOLOGY

State of Washington

WSR Calculator User Guide

Emissions Modeling for Weatherization,
Solar Installations, and Low Global-
Warming-Potential Refrigerants

By
Olivia McGoldrick

From

Climate Pollution Reduction Program

Washington State Department of Ecology
Olympia, Washington

June 2026, Publication 26-14-055



Publication Information

This document is available on the Department of Ecology’s website at:

https://apps.ecology.wa.gov/publications/SummaryPages/2614055.html

Cover photo credit

e Standard Ecology image, 2019

Contact Information

Climate Pollution Reduction Program

Phone: 360-407-6800
Website!: Washington State Department of Ecology

ADA Accessibility

The Department of Ecology is committed to providing people with disabilities access to
information and services by meeting or exceeding the requirements of the Americans with
Disabilities Act (ADA), Section 504 and 508 of the Rehabilitation Act, and Washington State
Policy #188.

To request an ADA accommodation, contact Ecology by phone at 360-407-6831 or email at
ecyadacoordinator@ecy.wa.gov. For Washington Relay Service or TTY call 711 or 877-833-6341.
Visit Ecology's website for more information.

1 www.ecology.wa.gov/contact



https://apps.ecology.wa.gov/publications/SummaryPages/2614055.html
https://ecology.wa.gov/contact
mailto:ecyadacoordinator@ecy.wa.gov
https://ecology.wa.gov/About-us/Accountability-transparency/Our-website/Accessibility
http://www.ecology.wa.gov/contact

Department of Ecology’s Regional Offices

Map of Counties Served

Whatcom

San Juan®,
L) Okanogan
Skagit

Snohomish

Douglas

Wahkiakum Benton

Klickitat

Northwest Region Central Region
206-594-0000 509-575-2490

Region Counties served Mailing Address Phone
Southwest JC;?;LarTond:/rlzsgr? WthlethwsG faycsiflica:rsiz:'ce, g%ri(;);auvaxsg gooq | 360-407-6300
Skamania, Thurston, Wahkiakum !
Central EﬁcnlfﬁZé,cgf;itgzﬁf’?gaks};f;mtaS' ti?gnvég;ij(\e/\r//it989o3 °09-575-2450
Eastern gg?fT;TdAéig:tCL?r::g;rt:laPeFrfg rcy)'rzﬂTQk"n' 4601 N Monroe 509-329-3400

Spokane, Stevens, Walla Walla, Whitman Spokane, WA 99205

Headquarters | Across Washington

PO Box 46700
Olympia, WA 98504

360-407-6000




WSR Calculator
User Guide

Emissions Modeling for Weatherization, Solar,
and Low Global Warming Potential Refrigerants

Climate Pollution Reduction Program
Washington State Department of Ecology

Olympia, WA

June 2026 | Publication 26-14-055

DEPARTMENT OF

ECOLOGY

State of Washington



Table of Contents

List of Acronyms and Abbreviations........ccccuiiiiiiiiiiiiiiiiii s s 6
LiSt Of DefiNitiONS..ccceeeeeiiiiiiiieicc ettt eeeeeerreeense e eeerreeenssssssseereennnssssssseseeennsssssssseeeennnssssssseneennnssssssssneennnnnnnnnnns 6
Y=ot e T T VA 0 e T [Tt o N 7
ADOUL the COMET-PIANNET.......eiiieiiie ettt eceee et ee et e et e e e st e e eaee e e e st e e e esasaeeeaasaeaessseeeassaeesansseeesnsseeeansseeesansenes 8
[ fe =4 10 o Y 1] - [ o[l T T T T T TP PP P PP 9
Section B. How to this tool for CCA FUNAS REPOItING .......ceeueeeeemennnennnennnnnnnnnnnnssssssssssssssssssssssssssssssssssssssssssssssssnsnns 11
USING the COMET-PIANNET ....eiiiiiiie ettt et e et e e ettt e e e te e e e s ate e e e sttt e eastaeeanseeeaansseeeanssaeessseeaaansseseanssneesnnsenaans 11
SECLION C. REFEIENCES ....eueeeeeeennnnnnnnnnnnnnnnnnnnnnnsnssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnsnnnnne 15
Publication 26-14-055 WSR User Guide

Page 5 July 2026



List of Acronyms and Abbreviations

Acronym Term
CCA Climate Commitment Act, the program
WSR Weatherization, Solar, and Low GWP Refrigerants
GWP Global Warming Potential
CPRP Climate Pollution Reduction Program
MTCO,e Metric Ton of Carbon Dioxide equivalent
RUL Remaining Useful Life
EUL Effective Useful Life
List of Definitions
Term Definition
Co-benefit A social, economic, and/or environmental benefit as a result of the CCA

funded project in addition to greenhouse gas emissions reductions.
CO2 equivalent A unit for comparing the atmospheric warming potential of various
greenhouse gases via how much CO; it would take to produce a similar

impact.
Reporting Dependent on the current fiscal year. In even numbered fiscal years, the
Period reporting period is the first fiscal year of the biennium. In odd numbered

fiscal years, the reporting period is the entire biennium.
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Section A. Introduction

Washington State’s Climate Commitment Act (CCA) is a statewide initiative that puts billions of
Cap-and-Invest dollars to work. These funds reduce climate impacts by facilitating reductions in
greenhouse gas emissions; promote climate resilience by improving public health and the
environment; and invest in vulnerable populations within overburdened communities, Tribes,
and low-income households. Funding from the CCA accounts come with reporting obligations
including whether they benefit vulnerable populations and overburdened communities, benefit
Tribes, and reporting on emissions reductions compared to a baseline of the scenario where the
investments were not made.

For CCA funded projects that do reduce emissions, an estimate of emissions reduced compared
to the baseline must be made. This document includes guidance on how to estimate the net
greenhouse gas reductions for CCA funded building weatherization, solar installation, and
replacements of smaller refrigeration and cooling units.

The Department of Ecology adopted the WSR Calculator tool by reworking the similar Low
Income Weatherization tool developed by the California Air Resources Board (CARB). The Low-
Income Weatherization Tool estimates emissions reductions for energy efficiency
improvements, solar installations, and replacements of refrigerants. The revised WSR tool is
specifically tooled for CCA Investments reporting purposes.

This WSR Calculator User Guide provides instructions and background information for
estimating the greenhouse gas benefit of CCA investments that reduce emissions resulting from
energy efficiency improvements (weatherization), solar installations, and replacements of
refrigerant equipment. Projects will report the total greenhouse gas reductions estimated using
the WSR Calculator tool as well as the total leveraged cost per metric ton carbon dioxide
equivalent (MTCO2e) reduced.

Projects will also need the following key variables from WSR investments:

e Total expected CCA investment in the project
e Total prior CCA investment in the project if applicable

We encourage agencies to additionally report co-benefits associated with the project that
extends beyond reducing emissions.
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About the WSR Tool

The Department of Ecology adapted this WSR Calculator from a similar tool made by the
California Air Resources Board (CARB). The CARB Low Income Weatherization Tool was
originally designed to estimate prevented emissions (reductions) from weatherization of low-
income and commercial buildings. The adapted WSR Calculator is a simplified form of the Low-
Income Weatherization tool, removing features for calculating reductions in criteria air
pollutants and energy cost savings, as these are not required for CCA Investments Reporting.

The WSR Calculator estimates emissions in two ways. For energy savings and generation from
solar, the annual energy savings/generation is multiplied by an emissions factor. The emissions
factor assumes a statewide grid average value for metric tons carbon dioxide equivalent per
kilowatt hour of energy consumed from the grid. This allows for calculation of annual emissions
reductions, which can be projected across the lifetime of the energy savings/generating
measures.

The Low-GWP Refrigerant calculator module operates differently. This module models
emissions reductions based on the refrigeration unit being replaced. First, it estimates
emissions prevented by comparing emissions from annual refrigerant leakage rates as well as
energy usage rates of the baseline and replacement units. This estimation relies on survey data
obtained by CARB in the original tool design. The calculator additionally compares end-of-life
emissions of the baseline and replacement refrigerant units. These two components are then
summed across the lifetime of the two units to obtain the total emissions reduction. The
California survey-based assumptions for annual leakage rates, unit lifetimes, and end-of-life
unit leakage rates are left unchanged for the revised tool. For a more detailed breakdown of
the Low-GWP Refrigerant calculator, please see the Quantification Methodology paper for
California’s tool here: CSD LIWP Quantification Methodology?.

Project Types/Use Cases

This tool was originally developed by CARB for emissions reduction estimations on
weatherization of residential and commercial buildings, as well as other energy efficiency
improvements. This tool has been adapted by Ecology to estimate emissions for the following
types of building improvements:

e Generic energy efficiency improvements with rated annual energy savings, often in the
form of an energy audit.

e Installations of solar. The solar calculator is scalable to any annual kWh production
rating.

e Replacements of refrigeration equipment, including kitchen refrigerators, heat pumps,
and other equipment utilizing refrigerant gases.

2 https://ww?2.arb.ca.gov/sites/default/files/auction-proceeds/csd_liwp_finalgm_022823.pdf

Publication 26-14-055 WSR User Guide
Page 8 July 2026


https://ww2.arb.ca.gov/sites/default/files/auction-proceeds/csd_liwp_finalqm_022823.pdf

Summary of inputs/outputs for the WSR Tool

The WSR tool has three modules: Weatherization Calculator, Solar Calculator, and Low GWP-
Refrigerants Calculator. Each module can prorate emissions reduction estimates for CCA
investments that span multiple reporting periods (biennia).

Weatherization Calculator

The Weatherization Calculator converts residential or commercial energy savings (obtained
from energy audits, metering, or utility data for a given building) into emissions savings, as
reported in the CCA Investments Report.

Weatherization Calculator Inputs include:

e Total CCA expenditures in current reporting period (dollars)

e [optional] Total expected CCA investment in project (dollars)

e Annual electricity savings in units of kilowatt hours (kWh)

e Annual natural gas savings in units of therms

e Annual fuel oil savings in units of thousand British thermal units (Mbtu)
e Annual propane savings in units of thousand British thermal units (Mbtu)

e Rated lifetime of energy saving measures in years
Solar Calculator

The Solar Calculator provides a quick conversion of estimated annual energy production into
greenhouse gas emissions reductions, similarly to the Weatherization Calculator.

Solar Calculator Inputs include:
e Total CCA expenditures in current reporting period (dollars)

e [optional] Total expected CCA investment in project (dollars)

e Total annual solar PV production in units of kilowatt hours (kWh)
Low GWP-Refrigerants Calculator

The Low Global-Warming-Potential (GWP) Refrigerants Calculator estimates emissions
reductions as a result of replacing refrigeration equipment (kitchen fridges, heat pumps, etc.).
Like the Solar Calculator, the Low GWP Refrigerants Calculator will prorate emissions reduction
estimates for multi-year projects receiving CCA investment.
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Low GWP Refrigerant Calculator Inputs include:

Total CCA expenditures in current reporting period (dollars)
[optional] Total expected CCA investment in project (dollars)
Baseline and Replacement Equipment System Type (dropdown)
Baseline and Replacement Equipment Installation Year
Baseline and Replacement Equipment Manufacture Date
Baseline and Replacement Equipment refrigerant (dropdown)
Baseline and Replacement Equipment refrigerant charge (lbs)

Number of identical baseline and replacement equipment

Program Assistance

Recipients should use the following resources for additional questions and comments:

For more information on Ecology’s efforts to support agencies in reporting on
expenditures from CCA accounts see: CCA account spending & funds reporting -
Washington State Department of Ecology

Questions about this user guide and about how to use the WSR Calculator Tool should be
sent to CCAFundsReporting@ECY.WA.GOV
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Section B. How to use this tool for
CCA Funds Reporting

The following section provides details on the methods supporting greenhouse gas benefits in
the WSR Calculator Tool.

Using the WSR Calculator

The WSR Calculator consists of four tabs in a locked Excel spreadsheet. Other tabs for
calculations are hidden for ease of use. The first tab, Read Me, consists of simple guidance for
using this tool, and points to this User Guide while providing other helpful links. The following
section explains how to use each calculator module for Solar, Weatherization, and Low-GWP
Refrigerants to obtain emissions estimates for CCA Investments reporting.

The Weatherization and Solar modules of the calculator require simple energy savings and
generation data as inputs. The Low-GWP Refrigerant module requires some knowledge of
which refrigerants your baseline and replacement equipment runs on. The table in Appendix A.
shows the list of refrigerants that the tool supports.

Calculator outputs are to the left of the input columns in grey, pictured below. All calculator
modules can prorate emissions reduction estimates on projects that receive CCA funding over
multiple years. The first two columns are for transcribing into the CCA Investments Reporting
Template spreadsheet. The last column is intended as a verification that the calculator and
proration were done correctly. In cases where manual proration is required, the verification
column will be different from the cost effectiveness value that is auto calculated in the
reporting template.

Prorated GHG
Emission CCA Cost per GHG Emission
Reductions Reductions
Proration Factor (MTCO2e) (5/MTCO2e)

If an agency has the ability to develop a more preferred tool for emissions calculations for their
CCA funded weatherization, solar, or refrigerant replacement projects, please contact Olivia
McGoldrick (olivia.mcgoldrick@ecy.wa.gov) for approval of alternative greenhouse gas
calculation methods.

When to prorate emissions reductions

Following the fiscal year 2024 reporting cycle, Ecology reviewed its initial guidance on proration
for emissions reduction projects that include non-CCA funding sources. The review concluded
that, to better align with best practices from other agencies, prorating based on the portion of
CCA funding was not necessary for accurate greenhouse gas emissions reduction reporting.
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As a result, for the year 2025 reporting and onward, Ecology will adopt a reporting
methodology consistent with the approaches used by the Washington Joint Transportation
Commission, the California Air Resources Board (CARB), and other agencies that support a
leveraged analysis of emissions reductions achieved through combined CCA and non-CCA
investments. This approach to calculating cost per ton of emissions reduced enables Ecology to
make better use of tools and methodologies used by other agencies and organizations,
streamlining our data collection process.

Proration is still required in some cases. Proration is required when:
e Multiple agencies invest in the same CCA project
e An agency invests CCA funds into the same project across multiple fiscal years

In these cases, proration of the total estimated MTCO.e reduced by the project is necessary to
prevent double-counting CCA funds impact. The WSR Tool has multi-year proration functions
built into each module of the tool. Manual proration, however, is required when multiple
agencies fund the same project. The following sections provide guidance on how to manually
prorate emissions reductions.

Prorating when multiple agencies invest in the same project

Agencies are responsible for determining whether their projects receive CCA funding from
multiple agencies. Before fiscal year 2025, emissions reductions were prorated when projects
included both CCA and external funding. Beginning in fiscal year 2025, emissions reductions are
prorated only when a project receives CCA funds over multiple years or from multiple agencies.
External funding sources are no longer considered in emissions reduction calculations.

The following variables are required to prorate estimated emissions reductions between
agencies:

e Giotal = The total emissions reductions estimated to be achieved by the project

e Ca=The expended CCA dollars on the project by Agency A

e (Cg=The expended CCA dollars on the project by Agency B
For Agency A to calculate what emissions value to enter into their reporting spreadsheet (Ga),
the following function can be used:

Ca

Gy = G A

Where Garepresents the prorated emissions reduced by Agency A.
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For Agency B, the calculation can simply be flipped for subscripts between agencies A and B:

Cp

Gg =G —_—

Where Ggrepresents the prorated emissions reduced by Agency B.

After obtaining the value of emissions reduced for each agency to report on their respective
reporting spreadsheets, the cost per emissions reduced metric will be auto calculated. A good
way to check the proration is to see if agencies A and B have the same cost/emissions reduced.

Prorating when CCA funds are invested across multiple fiscal years

While the WSR tool will auto calculate proration for investments that cross multiple fiscal years,
this method is provided as an explainer. Some large infrastructure projects receive CCA funding
across multiple fiscal years. In these cases, the project’s expected total emissions reductions
must be prorated based on the total CCA funding invested across all years—past, present, and
future. This requires estimating the project’s full cost and the portion expected to be funded by
CCA.

The following variables are required to prorate estimated emissions reductions across multiple
years of funding:

e  Giotal = The total emissions reductions estimated to be achieved by the project

e Cpast = Total expenditure from CCA funding sources in prior fiscal years

®  Cpresent = Total expenditure from CCA funding sources in the current reporting fiscal year
e  Cruture = Total anticipated CCA funding to be expended to complete the project

Cpast can be obtained using prior report data or reviewing financial records for the project. Cruture
will need to be estimated. Ecology recommends agencies review the percentage of the project
funded from CCA accounts up to the present and then apply that percentage to the anticipated
remaining project cost after the current fiscal year.

To calculate the portion of the total emissions reduction of a multi-year project, the following
function can be used:

Cpresent

G =G *
present total C C C
past | present future

Where Gpresent represents the prorated amount for the current reporting fiscal year.

Important: When prorating emissions reductions in the second fiscal year of a biennium, Cpresent
becomes the total CCA spending across the full biennium instead of a single year. This captures
full biennial GHG emissions reductions.
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Reporting scope changes that affect proration

If a project’s scope changes in a way that affects proration for past reporting years, agencies
should explain the change in the “Additional Information” section of the reporting spreadsheet.
In that section, agencies should document the following:

e Original total project cost (CCA funding only)

e Revised project cost (CCA funding only)

e Original estimate of total lifetime emissions reduced (without proration)
e Revised estimate of total lifetime emissions reduced (without proration)

Additionally, agencies are encouraged to include a narrative explaining why the scope change
occurred, space permitting.

Proration for multi-year projects funded by multiple agencies

In rare cases, a project may be granted CCA funding from multiple agencies and require
multiple years of CCA funding to complete. In this case, both proration methods must be
conducted. Reusing the variables from before, the following functions can be used to get the
emissions estimate for agency A.

We can first assume, Cpresent €quals the total CCA funds spent by both agencies. Because only
state agencies can provide CCA funding, the present-year total will always be the sum of each
agency’s CCA contributions to the project.

Cpresent = C4 + Cp

When prorating emissions reductions in the second year of a biennium, Ca should reflect
agency A’s total CCA spending for the entire biennium, not just one year. Cg should likewise
represent agency B’s total biennial CCA spending. This approach ensures the calculation
captures full biennial emissions reductions.

To get the prorated emissions value that agency A would report to Ecology in our template (Ga),
the following function can be used:

Ca

Cpast + Cpresent + Cfuture

Gy = Grotar *

If you have any questions about prorating emissions reductions for reporting, please contact
the CCA reporting team at CCAFundsReporting@ecy.wa.gov.
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Section C. References

The following references were used in the development of this user guide and the WSR
Calculator Tool.

California Air Resources Board calculator tools:
https://www.caclimateinvestments.ca.gov/tools

Intergovernmental Panel on Climate Change Fifth Assessment Report:
https://www.ipcc.ch/assessment-report/ar5/

US Energy Information Administration:
https://www.eia.gov/environment/emissions/co2 vol mass.php

WA Dept of Commerce 2024 Fuel Mix Disclosure:
https://www.commerce.wa.gov/energy-policy/electricity-policy/fuel-mix-disclosure/
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Appendix A. Refrigerants Supported by Low-GWP
Refrigerants Calculator

ARS5 Global

Warming
CAS Name Refrigerant Name Potential
Carbon tetrachloride R-10 1730
Trichlorofluoromethane R-11 4660
1,1,2-Trichlorotrifluoroethane R-113 5820
Vinylidene fluoride R-1132a 1
CFC 114 R-114 8590
1-Chloro-1,1,2,2,2-pentafluoroethane R-115 7670
Hexafluoroethane R-116 11100
Dichlorodifluoromethane R-12 10200
1,2,2-Trichloro-1,1-difluoroethane R-122 59
(Z2)-1-Chloro-2,3,3,3-Tetrafluoropropane R-1224yd(Z) 0.88
(E)-1,2,3,3,3-Pentafluoropropene R-1225ye(E) 1
(12)-1,2,3,3,3-Pentafluoro-1-propene R-1225ye(Z) 1
1,1,2-Trichloro-1,2-difluoroethane R-122a 258
2,2-Dichloro-1,1,1-trifluoroethane R-123 79
trans-1-Chloro-3,3,3-trifluoropropene R-1233zd(E) 1
2,3,3,3-Tetrafluoropropene R-1234yf 1
(1E)-1,3,3,3-Tetrafluoro-1-propene R-1234ze(e) 1
(12)-1,3,3,3-Tetrafluoro-1-propene R-1234ze(Z) 1
1,2-Dichloro-1,1,2-trifluoroethane R-123a 370
2-Chloro-1,1,1,2-tetrafluoroethane R-124 527
3,3,3-Trifluoropropene R-1243zf 1
Pentafluoroethane R-125 3170
Propylene R-1270
Bromochlorodifluoromethane R-12B1 1750
Dibromodifluoromethane R-12B2 231
Chlorotrifluoromethane R-13 13900
Perfluoro-2-butene R-1318my 2
1,1-Dichloro-1,2-difluoroethane R-132¢c 338
cis-1,1,1,4,4,4-Hexafluoro-2-butene R-1336mzz(Z) 2
1,1,1,2-Tetrafluoroethane R-134a 1300
Carbon tetrafluoride R-14 6630
1,1-Dichloro-1-fluoroethane R-141b 782
1-Chloro-1,1-difluoroethane R-142b 1980
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AR5 Global

Warming
CAS Name Refrigerant Name Potential
1,1,1-Trifluoroethane R-143a 4800
1,1-Difluoroethane R-152a 138
Fluoroethane R-161 4
Dichlorofluoromethane R-21 148
Perfluoropropane R-218 8900
Chlorodifluoromethane R-22 1760
3,3-Dichloro-1,1,1,2,2- pentafluoropropane R-225ca 127
1,3-Dichloro-1,1,2,2,3-pentafluoropropane R-225cb 525
1,1,1,2,2,3,3-Heptafluoropropane R-227ca 2640
1,1,1,2,3,3,3-Heptafluoropropane R-227ea 3350
Bromodifluoromethane R-22B1 376
Trifluoromethane R-23 12400
1,1,1,2,2,3-HEXAFLUOROPROPANE R-236¢b 1210
1,1,1,2,3,3-Hexafluoropropane R-236ea 1330
1,1,1,3,3,3-Hexafluoropropane R-236fa 8060
1,1,2,2,3-Pentafluoropropane R-245ca 716
1,1,1,2,2-Pentafluoropropane R-245cb 4620
1,1,2,3,3-pentafluoropropane R-245ea 235
1,1,1,2,3-pentafluoropropane R-245eb 290
1,1,1,3,3-Pentafluoropropane R-245fa 858
1,1,1- Trifluoropropane R-263fb 76
2,2-difluoropropane R-272ca 144
Dichloromethane R-30 9
Perfluorobutane R-3110 9200
Difluoromethane R-32 677
1,1,1,2,2,3,3,4,4-nonafluorobutane R-329p 2360
1,1,1,3,3-Pentafluorobutane R-365mfc 804
Methyl chloride R-40 12
R-22/R-152a/R-124 (53/13/34) R-401A 1129.92
R-22/R-152a/R-124 (61/11/28) R-401B 1236.34
R-22/R-152a/R-124 (33/15/52) R-401C 875.54
R-125/R-290/R-22 (60/2/38) R-402A 2570.9
R-125/R-290/R-22 (38/2/60) R-402B 2260.68
R-290/R-22/R-218 (5/56/39) R-403B 4456.8
R-125/R-143a/R-134a (44/52/4) R-404A 3942.8
R-22/R-600a/R-142b (55/04/41) R-406A 1780
R-32/R-125/R-134a (20/40/40) R-407A 1923.4
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AR5 Global

Warming
CAS Name Refrigerant Name Potential
R-32/R-125/R-134a (10/70/20) R-407B 2546.7
R-32/R-125/R-134a (23/25/52) R-407C 1624.21
R-32/R-125/R-134a (15/15/70) R-407D 1487.05
R-134a/R-125/R-32 (40/30/30) R-407F 1674.1
R-32/R-125/R-134a(32.5/15/52.5) R-407H 1378.03
R-125/R-143a/R-22 (7/46/47) R-408A 3257 1
R-22/R-124/R-142b (60/25/15) R-409A 1484.75
fluoromethane (methyl fluoride) R-41 116
R-32/R-125 (50/50) R-410A 1923.5
R-32/R-125 (45/55) R-410B 2048.15
Perfluoropentane R-4112 8550
R-22/R-152a/R-1270 (87.5/11/1.5) R-411A 1555.21
R-22/R-152a/R-1270 (94/3/3) R-411B 1658.6
R-218/R-134a/R-600a (9/88/3) R-413A 1945.09
R-22/R-124/R-600a/R-142b (51/28.5/4.0/16.5) R-414A 1374.7
R-22 /R-124/R-600a /R-142b (50/39/1.5/9.5) R-414B 1273.71
R-134a/R-124/R-600 (59/39.5/1.5) R-416A 975.23
R-125/R-134a/R-600 (46.6/50.0/3.4) R-417A 2127.36
R-125/R-134a/R-600(19.5/78.8/1.7) R-417C 1642.62
R-134a/R-142b (88/12) R-420A 1381.6
R-125/R-134a (58/42) R-421A 2384.6
R-125/R-134a (85/15) R-421B 2889.5
R-125/R-134a/R-600a (85.1/11.5/3.4) R-422A 2847.34
R-125/R-134a/R-600a (55/42/3) R-422B 2289.65
R-125/R-134a/R-600a (82/15/3) R-422C 2794.55
R-125/R-134a/R-600a (65.1/31.5/3.4) R-422D 2473.34
R-134a/R-227ea (52.5/47.5) R-423A 2273.75
R-125/R-134a/R-600a/R-600/R-601a (50.5/47/.9/1/.6) R-424A 2212
R-125/R-134a/R-600/R-601a (5.1/93/1.3/0.6) R-426A 1370.75
R-32/R-125/R-143a/R-134a (15/25/10/50) R-427A 2024.05
R-125/R-143a/R-290/R-600a (77.5/20/0.6/1.9) R-428A 3416.87
1,1,1,2,2,3,4,5,5,5-Decafluoropentane R-4310mee 1650
R-125/R-134a/R-143a/R-600a (63.2/16/18/2.8) R-434A 3075.52
R-134a/R-125/R-600a/R-601 (78.5/19.5/1.4/0.6) R-437A 1638.72
R-125/R-134a/R-32/R-600a (45/44.2/8.5/2.3) R-438A 2058.76
R-32/R-125/R-134a/R-152a/R-227ea (31/31/30/3/5) R-442A 1754.21
R-32/R-125/R-134a/R-1234ze/R-1234yf (26/26/21/7/20) R-448A 1273.49
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AR5 Global

Warming
CAS Name Refrigerant Name Potential
R-32/R-125/R-1234yf/R-134a (24.3/24.7/25.3/25.7) R-449A 1281.85
R-134a/R-1234z¢e(E) (42/58) R-450A 546.58
R-32/R-125/R-1234yf (11/59/30) R-452A 2139.55
R-32/R-125/R-1234yf (67/7/26) R-452B 675.75
R-32/R-125/R-134a/R-227ea/R-600/R-601a
(20/20/53.8/5/0.6/0.6) R-453A 1636.34
R-32/R-1234yf (68.9/31.1) R-454B 466.76
R-32/R-125/R-134a/R-227ea/R-236fa(20.5/4/61.4/13.5/0.6) | R-458A 1564.4
R-32/R-125/R-131 (49/11.5/39.5) R-466A 696.68
Methane R-50 28
R-12/R-152a(73.8/26.2) R-500 7563.76
R-22/R-115 (48.8/51.2) R-502 4785.92
R-23/R-13 (40/60) R-503 13300
R-125/R-143a (50/50) R-507 3985
R-23/R-116 (46/54) R-508B 11698
Perfluorohexane R-51-14 7910
R-134a/R-1234yf (44/56) R-513A 573
Carbon dioxide R-744 1
Nitrous Oxide R-744A 265
Octafluorocyclobutane R-C318 9540
Methyl perfluoropropyl ether R-E 347mcc1 530
R-134a/R-142b/lubricant (79/19/2) Free Zone 1403.2
R-134a/R-142b (80/20) Freeze 12 1436
R-22/R-152a/R-1270 (95.5/1.5/3) G2018C 1682.93
R-22/R-142b/R-600 (65/31/4) GHG-HP 1757.96
R-22/R-142b/R-227ea/R-600a (41/15/40/4) GHG-X5 2358.8
R-125/R-218/R-290 (86/9/5) Isceon MO89 3527.37
R-22/R-23/R-152a (90/5/5) NARM-502 2210.9
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