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INTRODUCTION

Honeywell has been at the forefront of every major
developmentin fluorocarbon refrigerants technology.

As the world seeks new, lower global warming potential (GWP)
solutions, Honeywell delivers again, with its Solstice® brand
of hydrofluoroolefins (HFOs). This family of unique products
offers comparable performance to today’s most widely used
stationary and mobile refrigerants, blowing agents and
aerosol propellants. However, unlike their more common
counterparts, the molecular structure of Solstice® products
causes them to have short atmospheric lifetimes, which
means they have a very low GWP index.

Honeywell’'s Solstice® brand has breakthrough environmental
properties, including insulating capabilities for foam and
superior cooling capabilities for automotive air conditioning
and stationary refrigerant applications.

Solstice 454B (R-454B) is one of the latest in this group of
next-generation products.

Solstice® 454B (R-454B) is a mildly flammable (A2L)
refrigerant having a boiling point of -58.1°F (average of dew
and bubble) at O psig. R-454B will primarily be used for air
conditioning and reversible heating systems, especially in
residential and light commercial applications.

The environmental properties of Solstice® 454B (R-454B)
include a zero Ozone Depletion Potential (ODP) and a GWP of
467 (AR5).

The properties of R-454B make it an environmentally friendly,
safe, easily maintained, energy-efficient, cost-effective and
long-term air conditioning solution.

Similarto R-410A, R-454B is a near azeotrope and so has
minimal glide.

APPLICATIONS

Forapplications currently using HFC blends that have
become regulated by the Montreal Protocol, Kigali
Amendment and the AIM Act, Solstice® 454B (R-454B)
provides a practical transition to lowered GWP in long-term
refrigeration.

Solstice® 454B (R-454B) has properties very similar to
R-410A. With accommodations for the mild flammability of
R-4548B, it is a good match for equipment previously designed
for R-410A.

Applications for Solstice® 454B (R-454B) include (only for new
equipment and subject to regulatory approvals in specific
applications):

e Lightcommercial HVAC

e Residential HVAC

e VRF Systems

e Chillers

e Datacenters

e Refrigerated transport

EQUIPMENT

Relevant Codes and refrigerant charge limits

Disclaimer

Codes and regulations are in steady flux. The following
interpretations are Honeywell’s best assessment as of this
publication. As manufacturers and code officials acclimate
to new use of A2L refrigerants, expect to see modifications to
the codes and their interpretations.

ASHRAE 15 - Safety Standard for Refrigeration Systems
ASHRAE 15 - Safety Standard for Refrigeration Systems

is the code generally referred to by local codes such as the
International Mechanical Code and the Uniform Mechanical
Code. While local jurisdictions may make modifications to the
ASHRAE standard to meet local needs, it is by and large the
document used to determine safety codes for refrigeration.

The latest edition of ASHRAE standard 15, published in 2022,
includes specific requirements for the A2L refrigerant class.
Previous editions of ASHRAE standard 34 included A2Ls as a
sub-class of A2 refrigerants, which at that time included the
stricter A2 usage requirements.

Within ASHRAE there are many ways in which an A2L
refrigerant such as R-454B can be utilized. A few are
highlighted below (see ASHRAE 15 for full details):

e Self-contained commercial occupancy, refrigerant
charge <22lb
- Norestrictionson A2Ls
e >22lb A2L with occupancy other than institutional
- Calculate EDVC = RCL x Veff x Focc (IP)
- RCL(R-454B)=0.0031 b/ ft3
- Veff per ASHRAE 7.2.1 -> 7.2.3. Basically, the room
volume with some rules
- Focc=1
- Fora 15ftx 15ftx 10 ft room this equates to 341lbs

There are some rules about multiple independent circuits
that allow more charge when mitigation controls (i.e., leak
detection) are used.

ASHRAE also stipulates that a system be “listed” unless used
in industrial applications (section 7.7.3). To be listed, a piece
of equipment must adhere to UL 60335-2-40 (HVAC) or
60335-2-89 (Refrigeration).

Forindustrial systems, tables 7-1 and 7-2 in ASHRAE should
be followed. These charges will be significantly larger than
the commercial systems. Itis also important to understand
the exceptions (i.e., higher charges) made for industrial and
storage coolers and freezers within the code.

Afree view-only version of ASHRAE 15 is available online. As
A2L refrigerants come into larger use, it will take time and
awareness for local code officials to understand and support
A2L refrigerants.
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ASHRAE 34 - Designation and Safety Classification

of Refrigerants

ASHRAE 34 provides a system for numbering refrigerants and
assigning composition, designating prefixes for refrigerants.
Safety classifications based on toxicity and flammability

data are included, along with refrigerant concentration

limits for the refrigerants. This information is used by the
Environmental Protection Agency (EPA) in its refrigerant
assessments for the refrigerant Significant New Alternatives
Program (SNAP).

Equipment Safety Certification (UL)

As noted above, ASHRAE 15 requires UL listing for
commercial refrigeration equipment. Due to this, in
commercial applications, the UL codes generally drive the
maximum refrigerant charge quantities.

The UL standard 60335-2-40 was developed to certify
commercial equipment. This standard was developed with
the international standard IEC 60335-2-40 as the basis.

The standard includes many sections concerning the
manufacture of units. This guide will only relate to the charge
limits within the code for A2L refrigerants.

The standard defines several refrigerant mass variables,
which are defined as follows (LFL is the lower flammable limit
in kg/m3 for the refrigerant used):

« m,=6xLFL
« m,=52xLFL
*+ m,=260xLFL

Be aware this calculation will provide charges in kg and

should be converted to lbs using a “lbs = kg x 2.205”
calculation.

Refrigerant m, (lb) m,, (lb) m, (lb)
Propane 1.1 NA NA
R4548B 8.7 40.3 201

R454C 8.3 334 166.8

R455A 12.4 49.4 247.1

Each charge calculation (m,, m,, m.) is associated with
specific leak-mitigation requirement(s).

The installation location and type of ventilation of the
equipment or room also are considered in the charge
calculation.

Areading of the UL standard results in the mitigation
measures for fixed equipment as listed below. Detailed
charges and room areas are expected to be supplied by the
manufacturer. The following is for general information only.
(refer to UL 60335-2-40 for specifics):
e System charge (or releasable charge) < m_:

- No mitigation required
e Systemcharge>mland <m,:

- Forunventilated areas the charge is based on a

calculation using LFL, height and area of room or...
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- Ifroom area and additional requirements such as
continuous (or leak-activated) ventilation are used, the
allowable area is increased.

e Systemcharge>m, <m.:
- Additional measures such as additional ventilation
e System charge > m3: Refer to ASHRAE 15
Note: revisions to the UL standard are being
considered that use a 'releasable charge” method for

charge limits. This may increase the total system
charge in certain circumstances.

Refrigerant pipe sizing

Refrigerant pipe sizes consist of the compressor discharge,
condenser return and individual circuit liquid and suction
pipes. The correct pipe sizes help to ensure proper oil return
and proper pressure drop.

With A2L refrigerants on HVAC systems, the manufacturer

is expected to provide line sizes for light-duty split HVAC
systems. This is partly to ensure that the refrigerant charge in
the system meets the requirements for leak mitigation due to
R-454B being an A2L refrigerant.

For built-up systems, line sizes may be needed by the
contractor or designer.

The following chart gives comparative suction and liquid pipe
sizes for R-454B versus R-410A in air conditioning conditions
of +45 °F saturated suction temperature. This information
shows that R-454B is very close in pressure drop to R-410A
systems (itis actually slightly lower in pressure drop for equal
line sizes).

As existing R-454B systems are placed into service in
systems previously using R-410A, R-454B systems likely will
be able to do this without any pipe-size concerns.

Due to the close performance, it is expected that R-410A line
size charts will work well for R-454B systems.

For unique pipe-size situations, please contact Honeywell
technical support.

Suction sizing comparisons:

Condition

(Btuh)

Line size
H |V (in)

Pressure drop (°F)

R-454B R-410A

6000 Vol % 078 083
5, 1
D 12000 A 079 0.84
24000 | 7 |% 059 063
110

Condensing 48000 | 7al% 1.94 207
L0t 60000 | 1-Vel7s 073 079
Equivalent 120000  1-%|1%  0.88 0.94

Length (H)*
ength (H) 240000 | 1-%|1-%  1.29 139
480000 | 2%12-% 111 119

*Plus 10’ vertical (V) riser




Liquid sizing comparisons:

Load
(Btuh)

Line size

(in)

Condition

Pressure drop (°F)

6000 Ye 0.78 01
3
4 Suction 12000 /s 0.79 0.34
24000 Ys 0.59 117
110
Condensing 48000 1 1.94 0.91
100 ft 60000 1 0.73 1.36
Equivalent 120000 5 0.88 153
Length (H)*
ength (H) 240000 s 129 0.93
480000 1-s 111 0.92
Notes:

¢ Refer to equipment manufacturer details for piping practices

¢ Pressuredropin lines kept below 20F equivalent-saturation
temperature change

¢ Liquid drain line velocity kept below 100fpm
¢ Allsizes indicate outside dimensions type K or L copper tubing

¢ Equivalent length should include equivalent length for fittings. Refer to
ASHRAE guidelines.

PROPERTIES
Standard Properties

Evaporator and Condenser coils

The performance of R-454B in heat exchangers designed
for R-410A is expected to have similar performance in
comparison to R-410A.

Expansion valves

The performance of R-454B in expansion valves designed
for R-410A is expected to have similar performance in
comparison to R-410A.

Pressure regulation valves

Existing models of pressure-regulating valves are suitable for
use with R-454B.

Compressors

R-454B is now a primary replacement for R-410A. Due to
this, compressors are—and will continue to be—available. The
components in R-454B (R-32 / R-1234yf) are well-known
fluids and should pose no complications for compressor
manufacturers. R-454B generally uses POE oil. The exact

oil used should be as recommended by the compressor
manufacturer.

Contact Honeywell for current models and
manufacturers available.

Property
Molecular Weight 62.614 lbm/lb-mol
Boiling Temperature @ O Psig -58.891 F
Critical Temperature 172587 F
Critical Pressure 763.906 psia
Critical Volume 0.036 ft¥/lbm
Critical Density 27.658 lbm/ft3
Saturated Liquid Pressure @ 77°F 227.827 psia
Saturated Vapor Pressure @ 77°F 219.868 psia
Vapor Density @ O Psig Boiling Point 0212 lbm/ft3
Vapor Density @ 77°F 3.167 lbm/ft3
Vapor Pressure @ 77°F 219.868 psia
Liquid Density @ 32°F 67.514 lbm/ft3
Liquid Density @ 77°F 61.468 lbm/ft3
Liquid Heat Capacity @ 77°F 0.430 Btu/lbm-R
Vapor Heat Capacity @ 77°F 0.343 Btu/lbm-R
Liquid Thermal Conductivity @ 77°F 0.061 Btu/(h-ft-R)
Vapor Thermal Conductivity @ 77°F 0.009 Btu/h-ft-F
Liquid Viscosity @ 77°F 0.000077 Aom/ft-sec
Vapor Viscosity @ 77°F 0.000009 Apm/ft-sec
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Property

Molecular Weight 62.6 g/mol
Boiling Temperature @ 101.325kpa -50.5 C
Critical Temperature 78.1 C
Critical Pressure 5267 kPA (abs)
Critical Volume 2.257 m3/kg
Critical Density 4430 kg/m?
Saturated Liquid Pressure @ 25°C 1570.8 kPA (abs)
Saturated Vapor Pressure @ 25°C 15159 kPA (abs)
Vapor Density @ 101.325 Kpa Boiling Pt 3401 kg/m?
Vapor Density @ 25°C 50.724 kg/m?
Vapor Pressure @ 25°C 1515.940 kPA (abs)
Liquid Density @ 0°C 1081.47 kg/m?
Liquid Density @ 25°C 984.63 kg/m?
Liquid Heat Capacity @ 25°C 1.80 KJ/kg-K
Vapor Heat Capacity @ 25°C 143 KJ/kg-K
Liquid Thermal Conductivity @ 25°C 106.085 W/m-K
Vapor Thermal Conductivity @ 25°C 15.078 W/m-K
Liquid Viscosity @ 25°C 4.20E+01 uPa-s
Vapor Viscosity @ 25°C 2.34E+01 uPa-s

Refrigeration Grade Specifications
Molecular weight 62.6
Assay: Minimum Weight percent of all Fluorocarbons 99.5
Moisture, maximum weight percent 0.00°
Non-Volatile Residue, maximum volume percent 0.01
Chloride, maximum weight percent 0.0003
Total Acidity (mg KOH/gm) 0.0015

Thermodynamic Table (English Units)

Pressure  Liquid Liquid Vapor Liquid Vapor Liquid Vapor Liquid Vapor Liquid Vapor Liquid
Temp Volume  Volume  Density Density Enthalpy Enthalpy Entropy  Entropy Cv Cv Cp

psig °F °F ft3/lb ft3/lb lb/ft? Ib/ft? Btu/lb Btu/lb | Btu/lb-F | Btu/lb-F | Btu/lb-F @ Btu/lb-F @ Btu/lb-F @ Btu/lb-F
0 -58.98 -57.3 0.0129 | 45192 17.27 0.22 55.28 192.14 0.182 0.523 0.2193 0.159 0.352 0.2018
5 -48.16 | -46.42 00131 | 3.4307 76.21 0.29 59.11 19352 | 01914 = 05175 | 02185 | 0.1637 | 03544 | 0.2088
10 -39.34 -37.53 00133 | 27709 75.33 0.36 62.25 19461 | 01989 = 05133 | 02181 | 01676 | 0.3567 | 0.2148
15 -31.82 -29.97 | 00134 | 2.3268 4.57 043 64.95 19552 | 0.2053 = 05099 @ 02179 | 01709 & 0.3589 | 0.2202
20 -25.23 -23.34 | 00135 | 2.0069 73.89 0.5 67.32 196.28 | 0.2107 | 05071 | 0.2178 | 0.1739 0.361 0.225

25 -19.34 -17.42 0.0136 1.765 13.27 0.57 69.46 196.95 | 0.2156 | 0.5046 | 0.2178 | 0.1766 0.363 0.2296
30 -14 -12.05 | 00138 | 15755 2.7 0.63 7141 197.54 0.22 0.5025 | 0.2179 0.179 0.365 0.2338
35 -9.11 -1.13 0.0139 1423 7217 0.7 73.2 198.06 | 0.2239 = 0.5006 0.218 0.1812 0.367 0.2378
40 -4.58 -2.57 0.014 1.2974 71.68 0.77 T4.87 198,53 | 02276 | 04989 | 02182 | 01833 = 0.3689 | 0.2416
45 -0.36 1.68 0.014 11921 71.22 0.84 76.44 198.96 0231 04973 | 02183 | 0.1852 | 0.3708 | 0.2453
50 36 5.66 0.0141 | 1.1026 70.78 0.91 7791 19935 | 02342 = 04958 | 02185 | 01871 | 03726 | 0.2488
55 7.34 9.41 0.0142 | 1.0254 70.36 0.98 7931 199711 | 02371 | 04945 = 02187 | 0.1888 | 0.3744 | 0.2523
60 10.87 12.96 0.0143 | 0.9583 69.95 1.04 80.64 200.04 0.24 04932 | 02189 | 0.1904 & 03762 & 0.2556
65 14.23 16.34 00144 | 0.8993 69.57 111 8191 200.34 | 02426 = 04921 | 02191 0.192 0.3779 | 0.2589
70 1743 19.55 0.0144 0.847 69.2 1.18 83.12 200.62 | 0.2451 0.491 02193 | 01934 @ 03797 | 02621
75 20.49 22.63 0.0145 | 0.8004 68.84 1.25 84.29 200.88 | 0.2476 | 04899 & 0.2195 @ 0.1949 = 0.3814 = 0.2652
80 2342 2557 0.0146 | 0.7585 68.49 1.32 8541 201.12 | 02499 = 04889 | 02197 & 0.1962 & 0.3832 | 0.2683
85 26.24 2841 0.0147 | 0.7206 68.15 1.39 86.5 201.35 | 0.2521 0.488 0.2199 | 01975 = 03849 | 0.2713
90 28.95 3113 00147 | 0.6863 67.83 1.46 87.54 20156 | 0.2542 | 04871 | 02202 = 0.1988 @ 0.3866 & 0.2744
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Pressure  Liquid Liquid Vapor Liquid Vapor Liquid Vapor Liquid Vapor Liquid Vapor Liquid Vapor

Temp Volume  Volume  Density Density Enthalpy Enthalpy Entropy  Entropy Cv Cv Cp Cp
psig °F °F ft3/lb ft3/lb lb/ft? lb/ft? Btu/lb Btu/lb | Btu/lb-F | Btu/lb-F @ Btu/lb-F @ Btu/lb-F Btu/lb-F = Btu/lb-F
95 3157 3376 0.0148 | 0.6549 67.51 153 88.56 20175 | 0.2562 | 04862 = 0.2204 0.2 0.3883 | 0.2773
100 34.1 36.3 0.0149 | 0.6262 67.2 16 89.54 20194 | 02582 @ 04854 | 02206 & 0.2012 0.39 0.2803

105 36.55 38.75 0.0149 | 0.5999 66.89 1.67 90.5 20211 | 0.2601 | 04846 | 0.2209 = 0.2024 = 0.3917 | 0.2832
110 38.92 41.13 0.015 0.5755 66.6 174 9143 202.27 0.262 04838 | 02211 = 0.2035 | 0.3934 | 0.2862
115 41.22 43.44 00151 0.553 66.31 181 92.34 20242 | 02637 | 04831 = 02213 | 0.2046 & 03951 | 0.2891
120 43.45 4568 0.0152 | 0.5321 66.02 1.88 93.23 20256 | 0.2655 | 04824 | 0.2215 = 0.2057 | 0.3968 0.292
125 45.63 47.86 0.0152 | 05126 65.75 1.95 94.09 20269 | 02672 | 04817 | 02218 | 0.2067 = 03985 = 0.2949
130 47.74 49.99 00153 | 04944 65.47 2.02 94.93 202.81 | 0.2688 0.481 0.222 0.2077 | 04003 | 0.2978
135 49.8 52.05 0.0153 | 04774 65.2 2.09 95.76 20292 | 0.2704 | 04803 | 0.2222 | 0.2087 0.402 0.3007
140 51.82 54.07 0.0154 | 0.4614 64.94 2.17 96.57 203.03 0.272 04797 | 0.2225 | 02097 = 04037 | 0.3036
145 5378 56.04 0.0155 | 04464 64.68 2.24 97.36 203.13 | 02735 = 04791 | 02227 | 02107 | 04055 | 0.3066
150 55.69 57.96 0.0155 | 0.4323 64.42 231 98.14 203.22 0.275 0.4785 | 02229 | 02116 | 04072 & 0.3095
155 57.57 59.83 0.0156 0419 64.17 2.39 98.9 2033 0.2764 | 04779 | 02232 | 0.2126 0.409 0.3124
160 59.4 61.67 0.0157 | 0.4064 63.92 2.46 99.65 203.38 | 02778 = 04773 | 02234 | 0.2135 | 04107 | 03154
165 61.19 63.47 0.0157 | 0.3945 63.68 2.53 100.39 | 20345 = 02792 | 04767 | 0.2236 | 0.2144 | 04125 & 0.3184
170 62.95 65.22 0.0158 | 0.3832 63.43 261 10111 | 20352 @ 0.2806 | 04762 | 02239 @ 02153 = 04143 | 0.3214
175 64.67 66.95 0.0158 | 0.3725 63.19 2.68 101.82 | 20358 = 0.2819 | 04756 | 02241 = 0.2161 = 04161 | 0.3244
180 66.36 68.64 00159 | 0.3623 62.96 276 102,52 | 20363 = 0.2832 | 04751 | 0.2244 0.217 0.418 0.3274
185 68.02 70.29 0.0159 | 0.3526 62.72 2.84 10321 | 20368 @ 0.2845 | 04745 | 02246 = 02178 = 04198 | 0.3305
190 69.64 71.92 0.016 0.3434 62.49 291 103.89 | 20373 | 0.2857 0.474 0.2248 | 02187 | 04217 | 0.3336
195 71.24 73.52 0.0161 | 0.3346 62.26 2.99 10456 | 203.77 0.287 04735 | 02251 | 0.2195 | 04236 | 0.3367
200 72.8 75.08 0.0161 | 0.3262 62.03 3.07 105.22 203.8 0.2882 0473 0.2253 | 0.2203 = 04255 | 0.3398
205 74.35 76.62 00162 | 03181 61.81 314 105.87 | 203.83 | 0.2894 | 04725 | 02256 @ 02211 @ 04274 0.343
210 75.86 78.14 00162 | 03104 61.58 322 106.52 | 203.86 = 0.2906 0472 02258 | 02219 @ 04293 | 0.3462
215 77.35 79.63 0.0163 0.303 61.36 33 10715 | 203.88 = 0.2917 | 04715 0.226 0.2227 | 04313 | 03494
220 78.81 81.09 0.0164 | 0.2959 61.14 3.38 107.78 2039 0.2929 0471 0.2263 | 02235 @ 04333 | 0.3527
225 80.26 82.53 0.0164 | 0.2891 60.92 3.46 108.4 20391 0.294 04706 | 0.2265 | 0.2243 | 04353 0.356
230 81.68 83.95 0.0165 | 0.2825 60.71 3.54 109.01 | 203.92 02951 | 04701 | 0.2268 | 02251 | 04373 & 0.3594
235 83.07 85.35 0.0165 | 0.2763 60.49 362 109.62 | 20393 @ 0.2962 | 04696 0.227 0.2258 | 04394 | 0.3628
240 84.45 86.72 0.0166 | 0.2702 60.28 37 11021 | 20393 @ 02972 | 04692 @ 02273 | 0.2266 & 04415 | 0.3662
245 85.81 88.08 0.0166 | 0.2644 60.07 3.78 11081 | 203.93 | 02983 | 04687 = 0.2275 = 0.2274 = 04436 | 0.3697
250 87.15 89.41 0.0167 | 0.2587 59.86 3.86 11139 | 20392 @ 02994 | 04683 & 02278 | 0.2281 = 04458 | 03733
255 88.47 90.73 0.0168 | 0.2533 59.65 3.95 11197 | 20391 @ 03004 | 04678 0.228 0.2288 0.448 0.3769
260 89.77 92.02 0.0168 | 0.2481 59.44 4.03 11255 203.9 0.3014 | 04674 | 02283  0.2296 = 04502 @ 0.3805
265 91.05 933 0.0169 0.243 59.23 411 113.12 | 20389 @ 03024 | 04669 @ 02285 | 0.2303 = 04524 | 0.3842
270 9232 94.57 00169 | 0.2381 59.03 4.2 113.68 | 20387 | 0.3034 | 04665 | 0.2288 0.231 0.4547 | 03879
275 93.57 95.81 0.017 0.2334 58.82 4.28 11424 | 203.84 | 03044 | 0.4661 0.229 0.2318 | 04571 | 03917
280 94.8 97.04 00171 | 0.2288 58.62 4.37 11479 | 203.82 | 03054 | 04656 | 02293 | 02325 04594 | 0.3956
285 96.02 98.25 00171 | 0.2244 58.41 446 11534 | 20379 = 03063 | 04652 @ 02295 | 0.2332 @ 04618 | 0.3995
290 91.22 99.45 0.0172 | 0.2201 58.21 4.54 11589 | 20376 = 03073 | 04648 | 02298 = 0.2339 = 04643 | 04035
295 98.41 100.64 | 0.0172 0.216 58.01 4.63 11643 | 20372 03082 | 04644 @ 02301 | 02346 = 04668 | 04076
300 99.59 101.8 0.0173 | 0.2119 57.81 472 116.97 | 20368 @ 03091 | 04639 = 0.2303 | 0.2353 = 04693 | 04118
305 100.75 | 102.96 | 0.0174 0.208 5761 481 1175 203.64 | 03101 @ 04635 | 0.2306 0.236 04719 0416
310 101.89 104.1 0.0174 | 0.2042 5741 49 118.03 | 203.59 0.311 0.4631 | 0.2308 | 0.2367 = 04745 | 0.4203
315 103.03 | 10523 @ 00175 | 0.2005 5721 4.99 11855 | 20355 | 03119 | 04627 @ 02311 | 02374 | 04772 | 04246
320 10415 | 10634 @ 00175 | 0.1969 5701 5.08 119.07 | 20349 @ 03128 | 04623 | 02314 | 0.2381 0.48 0.4291
325 10526 | 10744 | 00176 | 0.1934 56.81 5.17 11959 | 20344 | 03137 | 04618 = 0.2316 = 02388 @ 04828 | 0.4336
330 106.35 | 10853 | 0.0177 0.19 56.61 5.26 120.1 203.38 | 03145 = 04614 | 02319 | 02395 & 04856 | 04382
335 10744 | 109.61 = 00177 | 0.1867 56.42 5.36 120.61 | 20332 @ 0.3154 0461 0.2322 | 0.2402 | 0.4885 0.443
340 10851 | 11068 @ 0.0178 | 0.1835 56.22 5.45 12112 | 20326 = 03163 | 04606 | 0.2325 | 0.2409 @ 04915 | 04478
345 109.57 | 11173 | 00178 | 0.1804 56.02 5.54 12162 | 20319 @ 03171 | 04602 @ 02327 | 02415 | 04946 | 04527
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Pressure  Liquid Liquid Vapor Liquid Vapor Liquid Vapor Liquid Vapor Liquid Vapor Liquid Vapor

Temp Volume  Volume  Density Density Enthalpy Enthalpy Entropy  Entropy Cv Cv Cp Cp
psig °F °F ft3/lb ft*/lb lb/ft3 lb/ft3 Btu/lb Btu/lb | Btu/lb-F | Btu/lb-F | Btu/lb-F ' Btu/lb-F @ Btu/lb-F Btu/lb-F

350 11062 | 11277 00179 = 01773 55.82 5.64 122.12 | 20313 0.318 0.4598 0.233 0.2422 | 04977 | 04577
355 111.66 1138 0.018 0.1743 55.63 5.74 122,62 | 20305 @ 0.3188 | 04594 | 0.2333 = 0.2429 = 0.5008 | 0.4629
360 11269 | 11482 0.018 0.1714 55.43 5.83 12312 | 202.98 | 0.3197 0.459 02336 = 02436 05041 | 04681
365 11371 11583 | 00181 | 0.1686 55.23 593 12361 202.9 03205 | 04586 | 0.2339 | 02442 | 05074 | 04735
370 11472 | 116.83 | 0.0182 | 0.1658 55.04 6.03 1241 202.82 | 03213 | 04582 | 02342 | 02449 | 0.5108 0479
375 11572 11782 = 00182 | 0.1631 54.84 6.13 12459 20274 | 03221 | 04577 | 02345 = 02456 @ 0.5143 | 0.4846
380 11671 1188 0.0183 | 0.1605 54.64 6.23 12508 | 202.65 0.323 04573 | 02348 | 02463 | 05178 | 04904
385 11769 | 11977 00184 | 0.1579 54.45 6.33 12556 | 20256 = 0.3238 | 04569 = 02351 | 0.2469 = 05215 | 0.4963
390 11866 | 12074 | 0.0184 | 0.1554 54.25 6.43 126.04 | 20247 03246 | 04565 | 0.2354 | 0.2476 = 0.5252 | 0.5023
395 11962 | 12169 00185 = 0.1529 54.05 6.54 12652 20237 | 03254 | 04561 | 02357 = 02483 @ 05291 | 0.5085
400 120.57 | 12263 @ 0.0186 | 0.1505 53.86 6.64 127 202.28 | 03262 | 04557 0.236 0.2489 0.533 0.5149
405 12151 | 12356  0.0186 | 0.1482 53.66 6.75 12747 | 20217 0.327 04553 | 02363 = 0.2496 = 05371 | 0.5214
410 12245 | 12449 00187 | 0.1459 53.46 6.85 12795 | 20207 | 03277 | 04549 | 02366 | 02503 = 05412 @ 05281
415 12338 | 12541 @ 0.0188 | 0.1436 53.26 6.96 12842 | 20196 = 0.3285 | 0.4545 0.237 0.251 0.5455 0.535
420 1243 126.31 | 0.0188 | 0.1414 53.07 7.07 128.89 = 201.85 | 0.3293 0.454 0.2373 | 02516 | 0.5499 0.542
425 12521 | 12721 00189 | 0.1392 52.87 718 12936 20174 | 03301 | 04536 @ 0.2376 | 02523 | 0.5544 | 05493
430 126.11 | 12811 0.019 0.1371 52.67 7.29 129.83 | 20162 @ 0.3308 | 04532 0.238 0.253 0.559 0.5568
435 12701 | 12899 | 0.0191 0.135 52.47 4 130.29 2015 0.3316 | 04528 | 0.2383 | 0.2536 = 0.5638 | 0.5645
440 12789 | 12987 | 0.0191 0.133 52.27 7.52 13076 | 20138 | 03324 | 04524 | 02387 | 0.2543 = 05687 = 05724
445 12877 13073 | 0.0192 0131 52.07 763 13122 20126 | 03331 0.452 0.239 0.255 05738 | 0.5806
450 129.65 | 13159 | 0.0193 0.129 51.86 7.75 13169 | 20113 = 0.3339 | 04515 | 0.2394 = 0.2557 | 0.5791 0.589
455 13051 | 13245 00194 @ 0.1271 51.66 7.87 13215 20099 | 03346 | 04511  0.2398 | 0.2564 | 0.5844 = 0.5977
460 131.37 1333 0.0194 | 0.1252 51.46 7.99 132,61 | 200.86 | 0.3354 | 04507 | 0.2401 0.257 0.59 0.6067
465 132.23 | 13413 | 0.0195 @ 0.1234 51.26 8.11 133.07 | 20072 = 0.3361 | 04503 = 0.2405 | 0.2577 = 0.5958 | 0.6159
470 13307 | 13497 00196 | 0.1215 51.05 8.23 13353 | 200.58 | 0.3369 | 04498 = 0.2409 | 0.2584 | 0.6017 = 0.6255
475 13391 | 13579 00197 | 0.1198 50.84 8.35 13399 20043 | 03376 | 04494 | 02413 = 02591 | 06079 | 0.6354
480 13474 | 13661 | 0.0198 0.118 50.64 8.48 13445 | 20028 @ 0.3384 0.449 0.2417 | 0.2598 | 0.6142 | 0.6457
485 13557 | 13742  0.0198 | 0.1163 5043 8.6 13491 20013 | 03391 | 04485  0.2421 | 0.2605 | 0.6208 & 0.6563
490 13639 | 13823 | 00199 | 0.1146 50.22 8.73 13536 19997 | 03398 | 04481 @ 0.2425 | 02612 | 0.6277 | 06673
495 1372 139.03 0.02 0.1129 50.01 8.86 13582 | 19981 | 0.3406 | 0.4476 0.243 0.2619 | 06348 | 06787
500 13801 | 139.82  0.0201 | 0.1112 49.8 8.99 13628 = 199.65 | 03413 | 04472 | 0.2434 = 02626 = 06421 | 0.6906
505 13881 | 140.61 = 0.0202 | 0.1096 49.59 9.12 136.74 | 19948 | 03421 | 04467 | 02439 | 02633 | 0.6497 = 07029
510 1396 14139 | 0.0202 0.108 49.37 9.26 137.19 1993 0.3428 | 04463 | 0.2443 0.264 0.6577 | 0.7157
515 14039 | 142.16 | 0.0203 | 0.1064 49.16 9.39 13765 | 199.13 | 03435 | 0.4458 | 0.2448 | 0.2647 0.666 0.729
520 141.18 | 14293 | 0.0204 | 0.1049 48.94 9.53 13811 | 19895 | 0.3442 | 04454 02453 | 02654 | 06746 = 0.7429
525 14195 | 143,69 | 00205 | 0.1034 48.72 9.67 138.57 | 19876 0.345 04449 | 0.2457 | 0.2662 = 0.6835 | 0.7574
530 14273 | 14445  0.0206 | 0.1019 48.5 9.82 139.03 | 19857 | 0.3457 | 04444 | 02462 | 02669 = 06929 | 07725
535 143.49 1452 0.0207 | 0.1004 48.28 9.96 13949 | 19838 | 03464 | 0444 02468 | 02676 07027 | 0.7883
540 14425 | 14594 | 0.0208 | 0.0989 48.06 1011 13995 | 19818 @ 03472 | 04435 02473 | 02684 07129 | 0.8047
545 14501 | 146.68 = 0.0209 | 0.0975 4783 10.26 14041 | 19798 | 0.3479 0.443 0.2478 | 0.2691 | 0.7236 0.822
550 14576 14741 0.021 0.096 4761 1041 14087 19777 | 03486 | 04425 | 02484 = 0.2699 = 07348 | 0.8401

Thermodynamic Table (International Units)

Pressure  Liquid  Vapor Liquid Vapor Liquid Vapor Liquid Vapor Liquid Vapor Liquid Vapor Liquid Cp

Temp Temp  Volume Volume  Density Density Enthalpy Enthalpy Entropy  Entropy Cv Cv

kPa oC °C | m¥kg m¥kg = kg/m® | kg/m® | ki/kg | kl/kg | ki/kg-K | kJ/kg-K | k)/kg-K | ki/kg-K | k/kg-K | kJ/kg-K
100 | -50.81 | -49.87 | 0.0008  0.2856 | 123854 | 35 1282 | 44677 07603 = 21908 | 09185 06649 = 14734 | 0.8438
150 | -4241 | -4142 | 00008 | 0195 121473 513 | 14065 | 45124 08151 2159 | 0914 | 06924 = 14877 | 0.8849
200 | -3599 | -3497 | 00008 0485 119604 = 673 | 15025 4545 | 0856 | 2.1368 09124 & 07139 | 15013 | 09188
250 | -3073 | -2968 00008 & 01201 1180.36 832 | 1582 | 45707 0889 21197 | 0912 | 07317 = 15141 | 09483

8 | www.honeywell-refrigerants.com | Solstice® 454B (R-454B) | Applications Development Guide



Pressure  Liquid Liquid Vapor Liquid Vapor Liquid Vapor Liquid Vapor Liquid Vapor Liquid Cp
Temp Volume  Volume  Density Density Enthalpy Enthalpy Entropy  Entropy Cv Cv

kPa °C °C m¥/ kg m¥/kg kg/m? kg/m? kJ/kg kJ/kg | ki/kg-K = kJ/kg-K | kJ/kg-K = kJ/kg-K | kJ/kg-K kJ/kg-K
300 -26.24 | -25.15 | 0.0009 = 0.1009 | 1166.67 9.91 16505 | 45917 | 09168 | 21059 09123 = 07471 1.5264 0.9748
350 -22.28 | -21.18 ' 0.0009 0.087 | 115442 @ 1149 17112 | 460.94 0.941 2.0942 |+ 09129 @ 0.7607 1.5382 0.9991
400 -1875 | -17.62 | 0.0009 = 0.0765 | 1143.26 | 1307 176.59 | 46246 = 09625 | 2.0842 = 09138 | 0.7729 1.5497 1.0219
450 -15.53 | -1439 | 0.0009 & 0.0682 | 113295 1465 181.6 463.79 | 09819 = 2.0753 | 0.9149 0.784 1.5608 1.0435
500 -12.58 | -11.42 | 0.0009 | 00616 | 112334  16.24 186.24 | 464.96 = 0.9996 | 2.0673 0.916 0.7943 1.5717 1.0642
550 -9.85 | -868 | 0.0009 | 00561 | 11143 17.83 190.56 466 1.0159 | 20601 @ 09173 | 0.8038 1.5825 1.0841
600 -1.3 -6.11 | 0.0009 | 0.0515 & 1105.74 | 1942 19462 | 466.93 & 1.0311 | 20535 09186 | 0.8127 1.5931 1.1034
650 -4.9 -3.71 | 0.0009 | 0.0476 | 109759 = 21.03 19845 | 46776 | 1.0453 | 20474 = 09199 @ 08211 1.6036 1.1222
700 -264 | -1.44 | 0.0009 = 00442 | 1089.8 22.64 20209 | 46851 | 10586 | 20417 | 09212 0.829 1.614 1.1407
750 -0.5 071 | 0.0009 | 0.0412 | 108232 = 24.25 205.56 469.2 10712 | 2.0364 | 09226 | 0.8366 1.6244 1.1589
800 1.53 276 | 0.0009 | 00386 | 107512 = 25.88 208.88 | 46981 & 10832 | 2.0314 0.924 0.8438 1.6348 1.1768
850 348 47 0.0009 | 0.0363 @ 1068.16 | 27.51 212.07 | 47037 | 1.0946 | 20266 @ 0.9253 | 0.8508 1.6451 1.1947
900 5.33 6.57 | 0.0009 = 0.0343 | 106141 | 29.16 21513 | 470.88 & 11055 | 20221 = 09267 | 0.8574 1.6555 1.2124
950 711 8.36 | 0.0009 = 0.0325 | 1054.86 = 30.81 21809 | 47133 | 11159 | 20178 | 09281 | 0.8638 1.6659 1.2301
1000 8.83 10.07 = 0.001 0.0308 | 104849 | 3248 22095 | 47175 | 11259 | 20137 @ 0.9296 | 0.8701 16763 1.2477
1050 1047 | 1173 0.001 0.0293 | 1042.27 | 3416 22372 | 47212 11355 | 2.0097 0.931 0.8761 1.6868 1.2654
1100 12.07 | 1332 | 0.001 0.0279 | 1036.2 35.84 22641 | 47246 | 11448 | 20059 | 09324 0.882 16973 1.2831
1150 136 1486 = 0.001 0.0266 | 1030.26 = 37.55 229.02 | 47277 | 11538 | 20022 @ 09338 | 08877 1.708 1.301

1200 1509 | 1635 | 0.001 0.0255 | 102445 | 39.26 23156 | 473.04 | 11624 | 19986 @ 09352 | 0.8933 17187 1.3189
1250 16.53 178 0.001 0.0244 | 1018.74 | 40.98 23404 | 47328 | 1.1708 | 19952 @ 0.9367 | 0.8987 1.7296 1.337

1300 17.93 192 0.001 0.0234 | 1013.14 4272 236.46 | 47349 1.179 1.9918 | 09381 | 0.9041 1.7405 1.3552
1350 19.29 | 2056 | 0.001 0.0225 | 1007.63 | 4448 23882 | 47368 | 11869 | 19885 | 0.9396 | 0.9093 17516 1.3737
1400 2062 | 21.88 = 0.001 0.0216 | 1002.21 | 46.25 24113 | 47384 11946 | 1.9853 0.941 0.9144 1.7629 1.3923
1450 2191 | 2317 | 0.001 0.0208 | 996.87 48.03 2434 473.98 | 12022 @ 19822 | 09425 @ 0.9195 17743 14112
1500 2316 | 2443 0001 00201 | 99161 49.82 24561 | 47409 | 12095 | 19792 @ 09439 | 09244 1.7859 1.4304
1550 2439 | 2565 0.001 0.0194 | 986.41 51.64 24779 47418 | 1.2167 | 19762 | 0.9454 | 0.9293 17976 1.4498
1600 2558 | 26.85 | 0.001 0.0187 | 981.28 53.47 24993 | 47425 | 12236 | 19732 | 09469 | 09341 1.8096 1.4695
1650 26.75 | 2801 = 0.001 0.0181 976.2 5531 252.02 474.3 12305 | 19703 @ 09484 | 0.9389 1.8218 1.4896
1700 2789 | 2915 | 0.001 00175 | 971.18 57.17 25409 | 47433 | 1.2372 | 19675 | 0.9499 | 0.9436 1.8342 151

1750 2901 | 3027 | 0.001 0.0169 | 966.22 59.05 256.12 | 47434 | 12437 | 19647 | 09514 | 09482 1.8469 1.5308
1800 301 3136 0.001 0.0164 | 961.29 60.95 25811 | 47434 | 12502 | 19619 @ 09529 | 0.9528 1.8598 1.552

1850 3117 3243 0.001 00159 | 956.41 62.87 260.08 | 47431 | 12565 | 19592 @ 0.9544 | 0.9573 1.873 1.5737
1900 3222 | 3347 | 0.0011 = 0.0154 | 95157 64.8 26202 | 47427 | 1.2627 | 19565 | 0.9559 | 0.9618 1.8864 1.5957
1950 3325 345 | 00011 0.015 946.77 66.75 26393 | 47421 | 1.2687 | 19538 | 09574 | 0.9662 1.9002 16183
2000 34.26 355 | 00011 | 0.0146 942 68.73 265.82 | 47413 | 12747 | 19512 0.959 0.9706 1.9143 1.6414
2050 3525 3649 00011 | 00141 | 937.26 70.72 26769 | 47404 | 1.2806 | 19486 & 09605 | 09749 1.9288 1.665

2100 36.22 | 3746 | 0.0011 | 0.0137 | 932.55 72.74 269.53 | 47394 | 1.2864 1.946 0.9621 | 09793 1.9436 1.6892
2150 3718 | 3841 | 00011 | 00134 | 92787 87 27135 | 47381 | 12921 | 1.9434 = 09637 | 09836 1.9588 1714

2200 3811 | 3934 | 0.0011 0.013 9232 76.83 27315 | 47368 | 12977 | 1.9408 = 09653 | 09878 1.9745 1.7394
2250 39.04 | 40.26 | 0.001L | 0.0127 | 918.56 78.92 27493 | 47352 | 13032 | 1.9383 = 09669 | 0.9921 1.9905 1.7655
2300 3995 | 4116 | 00011 | 00123 | 91393 81.02 276.69 | 47336 | 13087 | 1.9358 = 0.9685 | 0.9963 2.007 17923
2350 40.84 | 42.05 @ 00011 0.012 909.32 83.15 27843 | 473.17 | 13141 | 19333 | 0.9701 & 1.0004 2.024 1.8199
2400 4172 | 4293 | 0.0011 = 0.0117 | 904.72 85.3 280.16 | 47298 | 13194 | 19307 = 09718  1.0046 2.0415 1.8482
2450 4258 | 4378 | 0.0011 | 0.0114 | 900.14 87.49 281.87 | 47276 | 13247 | 19282 | 09734 | 1.0088 2.0595 1.8774
2500 4343 | 4463 | 0.0011 | 00111 | 89556 89.69 28357 | 47254 | 13299 | 19258 | 09751 | 1.0129 20781 1.9075
2550 4427 | 4546 | 00011 | 0.0109 | 890.99 91.93 285.25 4723 1.335 1.9233 | 0.9768 1.017 20973 1.9386
2600 45.1 46.28 | 0.0011 = 0.0106 | 886.42 94.19 286.92 | 472.04 | 13401 | 19208 @ 09786 | 10211 21171 1.9707
2650 4592 | 4709 | 00011 | 0.0104 | 881.85 96.48 288.58 | 47177 | 13451 | 19183 = 0.9803 | 1.0252 2.1376 2.0038
2700 46.72 | 4789 | 0.0011 | 0.0101 | 87729 98.8 290.23 | 47149 | 13501 | 19158 | 0.9821 | 1.0293 2.1589 20381
2750 4751 | 4867 00011 | 00099 @ 87272 | 10116 = 291.86 | 471.19 1.355 19133 0.984 1.0334 2.1808 2.0736
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Pressure  Liquid Liquid Vapor Liquid Vapor Liquid Vapor Liquid Vapor Liquid Vapor Liquid Cp
Temp Volume  Volume  Density Density Enthalpy Enthalpy Entropy  Entropy Cv Cv
kPa °C °C m¥/ kg m¥/kg kg/m? kg/m? kJ/kg kJ/kg | ki/kg-K = kJ/kg-K | kJ/kg-K = kJ/kg-K | kJ/kg-K kJ/kg-K
2800 4829 | 4945 | 00012 | 0.0097 & 868.15 | 10354 = 29349 | 47088 = 13599 | 19109 = 09858 | 1.0374 2.2036 2.1103
2850 49.06 | 50.21 | 00012 | 0.0094 | 863.57 | 10596 295.1 470.56 | 1.3647 | 1.9084 | 09877 = 1.0415 2.2272 2.1484
2900 49.83 | 50.96 = 00012 | 0.0092 @ 85899 | 10841 296.7 47022 | 1.3695 = 19059 | 09896 & 1.0456 2.2518 2.188
2950 50.58 | 51.71 | 0.0012 0.009 854.39 1109 2983 469.86 | 1.3743 | 1.9034 | 0.9916 | 1.0497 2.2773 2.2291
3000 5132 | 5244 00012 | 00088 = 84978 | 11342 = 299.89 | 46949 1.379 1.9009 | 09936 | 1.0538 2.3038 2.2719
3050 5205 | 53.16 | 0.0012 | 00086 | 84516 = 11599 | 30147 469.1 1.3837 | 1.8984 @ 0.9956 | 1.0578 2.3315 2.3164
3100 5277 | 53.88 00012 | 0.0084 & 84052 | 11859 | 303.05 468.7 13883 | 1.8958 | 09977 | 1.0619 2.3603 2.3628
3150 5349 | 5458 | 0.0012 | 00082 | 83586 | 121.23 = 30462 | 468.29 1.393 1.8933 | 0.9999 1.066 2.3904 24113
3200 5419 @ 5528 | 00012 | 00081 83118 | 12392 & 306.18 | 46785 | 13976 | 1.8907 10021 | 1.0701 24218 24619
3250 5489 ' 5596 = 00012 | 0.0079 @ 82648 | 126.65 & 30774 | 46741 & 14021 | 1.8881  1.0043 | 1.0743 24547 2.5149
3300 55,58 | 56.64 @ 00012 | 00077 = 82175 | 12943 | 309.29 | 46694 = 14067 | 1.8855 10066 | 1.0784 2.4892 2.5704
3350 56.26 | 5731 | 0.0012 | 0.0076 & 816.99 | 13225 31084 | 46646 = 14112 | 1.8829 1.009 1.0826 2.5253 26286
3400 56.93 ' 5797 | 0.0012 | 0.0074 8122 13513 | 31239 46596 | 14157 | 1.8803 & 1.0114 | 1.0868 2.5632 2.6897
3450 57.6 58.63 | 0.0012 | 00072 | 80737 | 138.06 | 31394 | 46545 | 14202 @ 18776 | 1.0139 1.091 2.6032 2.754
3500 58.26 = 59.28 = 00012 | 0.0071 = 80251 | 141.05 & 31548 | 46491 = 14247 | 18749 = 1.0165 | 1.0952 2.6452 2.8217
3550 5891 | 5992  0.0013 | 00069 | 79761 | 14409 = 31703 | 46436 = 14291 | 1.8722 10192 | 1.0995 2.6896 2.8932
3600 59.55 | 60.55 00013 | 00068 = 79266 | 14719 | 31857 | 46379 = 14336 | 18695 1.0219 | 1.1038 2.7364 2.9687
3650 60.19 | 61.17 | 0.0013 | 0.0067 = 78767 = 15036 | 320.11 463.2 1.438 1.8667 | 1.0247  1.1082 2.7861 3.0487
3700 60.82 = 61.79 = 0.0013 | 00065 78263 | 15359 | 32166 | 46259 = 14425 | 18639 10276 | 11126 2.8387 3.1336
3750 61.45 624 | 00013 | 00064 | 77753 | 156.89 3232 461.95 | 1.4469 1.861 1.0306 1117 2.8946 3.2238
3800 6206 ' 63.0L | 0.0013 | 00062 | 77238 = 160.27 | 32475 461.3 14513 | 1.8582 @ 10337 | 11215 2.9542 3.3201
3850 62.67 636 | 00013 | 00061 | 76716 = 16373 | 32631 = 460.62 | 14558 & 1.8552 | 1.0369 1.126 3.0177 34225
3900 63.28 64.2 | 0.0013 0.006 76187 | 16726 | 32786 | 45992 = 14602 | 18522 @ 10402 | 1.1306 3.0858 3.5323
3950 63.88 6478 = 00013 | 00059 @ 756.52 | 170.89 | 32943 | 45919 = 14647 | 18492  1.0437 | 11352 3.1587 3.65
4000 6447 | 6536 00013 | 00057 = 751.08 | 17461 331 45844 | 14691 @ 1.8461 | 1.0472 114 3.2372 37768
4050 6506 = 6593 @ 00013 | 00056 | 74556 | 17843 | 33257 @ 45765 | 14736 1.843 10509 | 1.1448 3.3218 39135
4100 65.64 66.5 | 00014 = 0.0055 | 73996 | 18236 | 33416 | 456.84 | 14781 | 1.8398 = 10547 | 1.1496 3.4134 4.0615
4150 66.22 | 6706 | 0.0014 | 00054 | 73425 186.4 33576 456 14826 | 1.8365 @ 1.0587 | 1.1546 35128 4.2222
4200 66.79 | 6761 @ 0.0014 | 00052 | 72844 | 190.56 & 33737 | 45512 = 14871 | 1.8331 = 1.0628 | 1.1597 36212 4.3974
4250 6735 | 68.16 = 00014 | 0.0051 | 72251 | 19485 | 33899 | 45421 | 14917 | 1.8297 10671 | 1.1648 3.7399 45892
4300 67.91 68.7 | 0.0014 0.005 71646 | 199.29 | 34062 @ 45326 = 14963 | 1.8262 = 1.0716 | 1.1701 3.8703 4.8001
4350 68.47 | 69.24 = 0.0014 | 00049 | 71027 | 203.88 @ 34228 | 452.28 = 15009 | 1.8226 = 1.0763 | 1.1755 4.0144 5.0329
4400 69.02 = 69.77 = 00014 | 00048 70393 | 208.65 | 343.95 | 45124 = 15056 | 18189  1.0812 | 11811 41746 5.2918
4450 69.56 | 70.29 = 00014 | 0.0047 = 69743 | 21359 | 34565 | 450.16 | 1.5104 1815 1.0863 | 1.1868 4.3536 5.5809
4500 70.1 7081 | 0.0014 | 0.0046 | 690.75 | 21874 | 34737 | 449.03 | 15152 1811 1.0917 | 1.1927 4.5552 5.9059
4550 70.64 | 7133 | 0.0015 | 00045 = 68387 | 22412 @ 34911 | 44784 152 18069 | 10974 = 1.1988 47838 6.2742
4600 7117 | 71.84 | 0.0015 | 0.0044 | 676.76 | 229.75 350.9 446.58 1.525 1.8027 | 11034 12051 5.0457 6.6955
4650 7169 | 7234 0.0015 | 0.0042 669.4 23567 | 35271 | 44526 | 15301 & 17982 @ 11098 = 1.2116 5.3485 71812
4700 7221 | 7284 | 00015 | 00041 | 66175 | 24191 = 35458 & 44385 15352 | 17935 11166 | 1.2184 5.7029 1.748
4750 7273 | 7333 | 0.0015 0.004 653.77 | 24852 | 356.49 | 44236 | 15406 @ 17886 | 1.1239 | 1.2255 6.1237 8.417
4800 7324 | 7381 | 00015 | 0.0039 & 64541 | 25557 | 35846 | 440.76 1.546 17834 | 1.1318 1.233 6.6314 9.2201
4850 7375 | 7429 | 00016 | 0.0038 & 636.59 | 263.12 360.5 439.03 | 15517 | 17779 | 11403 | 1.2409 7.2563 10.2013
4900 7425 | 1477 | 00016 = 00037 | 627.24 2713 362.63 | 43716 | 15576 1772 1.1496 | 1.2493 8.0448 11.4257
4950 7475 | 7524 | 00016 | 00036 | 61722 | 280.23 | 364.87 | 43511 | 15638 | 17656 | 1.1598 | 1.2582 9.0694 12,9977
5000 75.24 75.7 0.0016 | 0.0034  606.35 | 290.13 = 36725 | 432.83 15704 | 17585 | 11712 | 12679 = 104552 | 15.0866
5050 7574 | 76.15 | 0.0017 0.0033 59437 301.31 | 369.82  430.26 15775 | L7507 11841 | 1.2784 12.4296 | 179937
5100 | 76.22 | 766 00017 | 0.0032 580.85 31428 | 372.64 42728 | 1.5854 | 17417 11991 | 1.2899 154532  22.2994
5150 7671 7703 0.0018 0.003 565 | 33001 | 37587 423.68 15944 | 1731 12171 13029 | 206175 | 29.3237
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Transport Properties (English Units)

Pressure Liqguid Temp VaporTemp Liquid Speed Vapor Speed Liquid Vapor Liquid Vapor
Of Sound Of Sound Thermal Thermal Viscosity Viscosity
Conductivity Conductivity

psig °F °F ft/s ft/s Btu/h-ft-F Btu/h-ft-F lb/ft-hr lb/ft-hr
0 -57.3 77.27 2895.16 610.43 0.091 0.005 0.6835 0.0227
5 -46.42 76.21 2802.97 614.04 0.088 0.005 0.6319 0.0233
10 -37.53 75.33 2726.56 616.45 0.086 0.005 0.5936 0.0238
15 -29.97 4.57 2660.72 618.1 0.085 0.005 0.5633 0.0242
20 -23.34 73.89 2602.52 619.24 0.083 0.006 0.5384 0.0246

25 -17.42 73.27 2550.13 620 0.082 0.006 0.5174 0.025
30 -12.05 72.7 2502.32 620.48 0.081 0.006 0.4992 0.0253
35 -7.13 72.17 2458.23 620.73 0.08 0.006 0.4832 0.0256
40 -2.57 71.68 2417.22 620.81 0.079 0.006 0.469 0.0258
45 1.68 71.22 2378.82 620.73 0.078 0.006 0.4562 0.0261
50 5.66 70.78 2342.65 620.54 0.077 0.006 0.4446 0.0263
55 9.41 70.36 2308.41 620.24 0.076 0.006 0.4339 0.0265
60 12.96 69.95 2275.87 619.86 0.075 0.006 0.4241 0.0267
65 16.34 69.57 2244.83 619.4 0.074 0.006 0.4151 0.0269
70 19.55 69.2 2215.13 618.87 0.074 0.007 0.4066 0.0271
75 22.63 68.84 2186.62 618.29 0.073 0.007 0.3987 0.0273
80 25.57 68.49 2159.2 617.65 0.072 0.007 0.3913 0.0275
85 28.41 68.15 213277 616.98 0.072 0.007 0.3843 0.0276
90 31.13 67.83 2107.23 616.26 0.071 0.007 0.3777 0.0278
95 33.76 6751 2082.51 615.5 0.071 0.007 0.3715 0.0279
100 36.3 67.2 2058.55 614.71 0.07 0.007 0.3656 0.0281
105 38.75 66.89 2035.29 613.89 0.07 0.007 0.3599 0.0282
110 41.13 66.6 2012.68 613.05 0.069 0.007 0.3545 0.0284
115 43.44 66.31 1990.67 612.17 0.069 0.007 0.3494 0.0285
120 45.68 66.02 1969.21 611.28 0.068 0.007 0.3444 0.0286
125 47.86 65.75 1948.28 610.37 0.068 0.007 0.3397 0.0288
130 49.99 65.47 1927.85 609.43 0.067 0.007 0.3352 0.0289
135 52.05 65.2 1907.87 608.48 0.067 0.008 0.3308 0.029
140 54.07 64.94 1888.32 60751 0.066 0.008 0.3266 0.0292
145 56.04 64.68 1869.18 606.53 0.066 0.008 0.3225 0.0293
150 57.96 64.42 1850.43 605.53 0.066 0.008 0.3186 0.0294
155 59.83 64.17 1832.04 604.52 0.065 0.008 0.3148 0.0295
160 61.67 63.92 1814 603.49 0.065 0.008 0.3111 0.0297
165 63.47 63.68 1796.28 602.46 0.065 0.008 0.3075 0.0298
170 65.22 63.43 1778.88 601.41 0.064 0.008 0.3041 0.0299

175 66.95 63.19 176e1.77 600.35 0.064 0.008 0.3007 0.03
180 68.64 62.96 1744.94 599.28 0.063 0.008 0.2974 0.0301
185 70.29 62.72 1728.39 598.2 0.063 0.008 0.2943 0.0302
190 71.92 62.49 1712.09 597.11 0.063 0.008 0.2912 0.0304
195 73.52 62.26 1696.03 596.02 0.062 0.008 0.2882 0.0305
200 75.08 62.03 1680.22 594.91 0.062 0.009 0.2852 0.0306
205 76.62 61.81 1664.62 593.8 0.062 0.009 0.2824 0.0308
210 78.14 61.58 1649.24 592.68 0.062 0.009 0.2796 0.0309
215 79.63 61.36 1634.07 591.55 0.061 0.009 0.2768 0.031
220 81.09 61.14 1619.1 590.42 0.061 0.009 0.2742 0.0312
225 82.53 60.92 1604.32 589.28 0.061 0.009 0.2716 0.0313
230 83.95 60.71 1589.72 588.13 0.06 0.009 0.269 0.0314
235 85.35 60.49 1575.3 586.97 0.06 0.009 0.2665 0.0315
240 86.72 60.28 1561.05 585.81 0.06 0.009 0.264 0.0317
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Pressure Liqguid Temp VaporTemp Liquid Speed Vapor Speed Liquid Vapor Liquid Vapor
Of Sound Of Sound Thermal Thermal Viscosity Viscosity
Conductivity Conductivity

psig °F °F ft/s ft/s Btu/h-ft-F Btu/h-ft-F lb/ft-hr lb/ft-hr
245 88.08 60.07 1546.96 584.65 0.06 0.009 0.2616 0.0318
250 89.41 59.86 1533.02 583.48 0.059 0.009 0.2593 0.0319
255 90.73 59.65 1519.24 582.3 0.059 0.01 0.257 0.0321
260 92.02 59.44 1505.61 581.12 0.059 0.01 0.2547 0.0322
265 93.3 59.23 1492.11 579.93 0.058 0.01 0.2525 0.0323
270 94.57 59.03 1478.75 578.74 0.058 0.01 0.2503 0.0324
275 95.81 58.82 1465.51 577.54 0.058 0.01 0.2481 0.0325
280 97.04 58.62 1452.41 576.34 0.058 0.01 0.246 0.0327
285 98.25 58.41 1439.42 575.14 0.057 0.01 0.2439 0.0328
290 99.45 58.21 1426.55 573.92 0.057 0.01 0.2419 0.0329
295 100.64 58.01 1413.79 57271 0.057 0.01 0.2399 0.033

300 101.8 57.81 1401.14 571.49 0.057 0.01 0.2379 0.0332
305 102.96 57.61 1388.59 570.27 0.057 0.011 0.2359 0.0333
310 104.1 5741 1376.14 569.04 0.056 0.011 0.234 0.0334
315 105.23 57.21 1363.79 567.81 0.056 0.011 0.2321 0.0335
320 106.34 57.01 1351.53 566.57 0.056 0.011 0.2303 0.0337
325 107.44 56.81 1339.36 565.33 0.056 0.011 0.2284 0.0338
330 108.53 56.61 1327.28 564.08 0.055 0.011 0.2266 0.0339
335 109.61 56.42 1315.28 562.83 0.055 0.011 0.2248 0.0341
340 110.68 56.22 1303.36 561.58 0.055 0.011 0.223 0.0342
345 11173 56.02 1291.51 560.33 0.055 0.011 0.2213 0.0343
350 11277 55.82 1279.74 559.07 0.055 0.012 0.2195 0.0344
355 1138 55.63 1268.04 557.8 0.054 0.012 0.2178 0.0346
360 114.82 55.43 1256.42 556.53 0.054 0.012 0.2162 0.0347
365 115.83 55.23 1244.85 555.26 0.054 0.012 0.2145 0.0348
370 116.83 55.04 1233.36 553.98 0.054 0.012 0.2128 0.035

375 117.82 54.84 1221.92 552.71 0.054 0.012 0.2112 0.0351
380 118.8 54.64 1210.55 551.42 0.053 0.012 0.2096 0.0352
385 11977 54.45 1199.23 550.13 0.053 0.012 0.208 0.0354
390 120.74 54.25 1187.96 548.84 0.053 0.013 0.2064 0.0355
395 121.69 54.05 1176.76 54755 0.053 0.013 0.2048 0.0357
400 122.63 53.86 1165.6 546.25 0.053 0.013 0.2033 0.0358
405 12356 53.66 11545 544.95 0.052 0.013 0.2017 0.0359
410 124.49 53.46 1143.44 543.64 0.052 0.013 0.2002 0.0361
415 12541 53.26 113243 542.33 0.052 0.013 0.1987 0.0362
420 126.31 53.07 1121.47 541.01 0.052 0.013 0.1972 0.0364
425 12721 52.87 111055 539.69 0.052 0.014 0.1957 0.0365
430 128.11 52.67 1099.67 538.37 0.052 0.014 0.1942 0.0367
435 128.99 52.47 1088.84 537.04 0.051 0.014 0.1928 0.0368
440 129.87 52.27 1078.05 535.71 0.051 0.014 0.1913 0.037

445 130.73 52.07 1067.29 534.38 0.051 0.014 0.1899 0.0371
450 131.59 51.86 1056.58 533.04 0.051 0.014 0.1885 0.0373
455 132.45 51.66 1045.9 531.69 0.051 0.015 0.187 0.0374
460 1333 51.46 1035.26 530.34 0.05 0.015 0.1856 0.0376
465 134.13 51.26 1024.66 528.99 0.05 0.015 0.1842 0.0377
470 134.97 51.05 1014.09 527.63 0.05 0.015 0.1828 0.0379
475 135.79 50.84 1003.55 526.27 0.05 0.015 0.1814 0.0381
480 136.61 50.64 993.05 524.9 0.05 0.015 0.1801 0.0382
485 13742 50.43 982.58 523.53 0.05 0.016 0.1787 0.0384
490 138.23 50.22 972.14 522.16 0.049 0.016 0.1773 0.0386
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Pressure Liqguid Temp VaporTemp Liquid Speed Vapor Speed Liquid Vapor Liquid Vapor

Of Sound Of Sound Thermal Thermal Viscosity Viscosity

Conductivity Conductivity

psig °F °F ft/s ft/s Btu/h-ft-F Btu/h-ft-F lb/ft-hr lb/ft-hr
495 139.03 50.01 961.73 520.77 0.049 0.016 0.176 0.0388
500 139.82 49.8 951.35 519.39 0.049 0.016 0.1746 0.0389
505 140.61 49.59 941 518 0.049 0.016 0.1732 0.0391
510 141.39 49.37 930.68 516.6 0.049 0.017 0.1719 0.0393
515 142.16 49.16 920.38 5152 0.049 0.017 0.1706 0.0395
520 142.93 48.94 910.12 513.79 0.049 0.017 0.1692 0.0397
525 143.69 48.72 899.88 512.37 0.048 0.017 0.1679 0.0399
530 144.45 48.5 889.66 510.95 0.048 0.018 0.1666 0.0401
535 1452 48.28 879.47 509.53 0.048 0.018 0.1652 0.0403
540 14594 48.06 869.3 508.09 0.048 0.018 0.1639 0.0405
545 146.68 47.83 859.16 506.66 0.048 0.018 0.1626 0.0407
550 14741 4761 849.04 505.21 0.048 0.019 0.1613 0.0409

Transport Properties (International Units)

Pressure Liquid Temp Vapor Temp Liquid Speed Of  VaporSpeed Of  Liquid Thermal  VaporThermal Liquid Viscosity  Vapor Viscosity
Sound Sound Conductivity Conductivity

kPa °c °c m/s m/s W/m-K W/m-K ‘Pa-s ‘Pa-s
100 -50.81 -49.87 883.657 186.007 0.16 0.01 28351 9.35
150 -42.41 -41.42 844.282 187.496 0.15 0.01 254.17 9.72
200 -35.99 -34.97 813.596 188.339 0.15 0.01 234.43 10

250 -30.73 -29.68 788.084 188.828 0.14 0.01 219.72 10.23
300 -26.24 -25.15 766.048 189.094 0.14 001 208.06 1042
350 -22.28 -21.18 746.527 189.208 0.14 0.01 198.45 10.59
400 -18.75 -17.62 728.918 189.212 0.13 0.01 19031 10.75
450 -15.53 -14.39 712.819 189.132 0.13 001 183.26 10.89
500 -12.58 -11.42 697.945 188.987 0.13 0.01 177.06 1102
550 -9.85 -8.68 684.086 188.79 0.13 0.01 171.53 1113
600 -1.3 -6.11 671.085 188.552 0.13 001 166.54 11.24
650 -4.9 =371 658.818 188.278 0.13 0.01 162.01 1135
700 -2.64 -1.44 647.188 187975 0.12 0.01 157.86 1145
750 -0.5 071 636.115 187.647 0.12 001 154.03 11.54
800 153 276 625535 187.298 0.12 0.01 15048 1163
850 348 47 615.395 186.93 0.12 0.01 147.17 1171
900 533 6.57 605.648 186.546 0.12 001 144.08 11.79
950 711 8.36 596.256 186.147 0.12 0.01 141.17 11.87
1000 8.83 10.07 587.187 185.736 0.12 0.01 13843 11.95
1050 1047 1173 578.411 185313 0.12 0.01 13583 12.03
1100 12.07 1332 569.905 184.879 011 0.01 13337 1211
1150 136 14.86 561.647 184437 011 0.01 131.03 12.18
1200 15.09 16.35 553.617 183.986 011 0.01 1288 12.25
1250 16.53 178 545.798 183.527 011 001 126.67 1233
1300 1793 19.2 538.176 183.061 011 0.01 124.62 12.39
1350 19.29 20.56 530.737 182.588 011 0.01 122.67 12.46
1400 20.62 21.88 523.469 182.109 011 001 120.78 12.53
1450 2191 2317 516.36 181.625 011 0.01 118.97 1261
1500 23.16 2443 509.402 181.135 011 0.01 11723 12.69
1550 24.39 2565 502.585 180.641 011 0.02 11554 1278
1600 2558 26.85 4959 180.142 011 0.02 11391 12.85
1650 26.75 28.01 489.341 179.638 0.1 0.02 112.34 1293
1700 27.89 29.15 482.899 179.13 01 0.02 110.81 1301
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Pressure Liquid Temp Vapor Temp Liquid Speed Of  VaporSpeed Of  Liquid Thermal  Vapor Thermal  Liquid Viscosity  Vapor Viscosity

Sound Sound Conductivity Conductivity
kPa °c °C m/s m/s W/m-K W/m-K ‘Pa-s ‘Pa-s
1750 29.01 30.27 476.568 178.619 0.1 0.02 109.33 13.08
1800 30.1 31.36 470.343 178.103 01 0.02 107.89 13.16
1850 31.17 3243 464.217 177584 0.1 0.02 106.49 1323
1900 3222 3347 458.185 177062 01 0.02 105.13 1331
1950 3325 345 452.242 176.536 0.1 0.02 103.8 13.38
2000 34.26 355 446.384 176.007 0.1 0.02 102,51 1346
2050 3525 36.49 440.606 175.476 01 0.02 101.25 1353
2100 36.22 3746 434903 174941 01 0.02 100.02 1361
2150 37.18 3841 429.272 174.403 0.1 0.02 98.81 1368
2200 3811 39.34 423709 173.863 0.1 0.02 97.64 1376
2250 39.04 40.26 418.21 173.32 0.1 0.02 96.48 1383
2300 39.95 41.16 412773 172.774 0.1 0.02 95.36 1391
2350 40.84 42.05 407.393 172.225 0.1 0.02 94.25 1398
2400 41.72 4293 402.068 171.674 0.1 0.02 93.17 14.06
2450 4258 4378 396.795 171121 0.1 0.02 921 14.14
2500 4343 44.63 391.571 170.565 0.09 0.02 91.06 1421
2550 44.27 4546 386.393 170.006 0.09 0.02 90.03 14.29
2600 451 46.28 381.26 169.445 0.09 0.02 89.02 14.37
2650 4592 4709 376.169 168.881 0.09 0.02 88.03 14.45
2700 46.72 47.89 371.118 168.315 0.09 0.02 87.05 14.53
2750 4751 48.67 366.104 167.747 0.09 0.02 86.09 1461
2800 48.29 49.45 361.127 167.176 0.09 0.02 85.14 14.7
2850 49.06 50.21 356.184 166.603 0.09 0.02 84.2 14.78
2900 49.83 50.96 351.274 166.027 0.09 0.02 83.28 14.86
2950 50.58 51.71 346.394 165448 0.09 0.02 82.37 14.95
3000 51.32 52.44 341.545 164.867 0.09 0.02 81.47 15.04
3050 52.05 53.16 336.724 164.283 0.09 0.02 80.58 1513
3100 52.77 53.88 331.93 163.697 0.09 0.02 79.7 15.22
3150 53.49 5458 327.163 163.108 0.09 0.02 78.83 1531
3200 54.19 55.28 322421 162.517 0.09 0.02 7797 154
3250 54.89 55.96 317.702 161.922 0.09 0.03 7712 15.49
3300 55.58 56.64 313.007 161.325 0.09 0.03 76.28 15.59
3350 56.26 57.31 308.335 160.725 0.09 0.03 75.44 15.69
3400 56.93 57.97 303.684 160.122 0.09 0.03 7461 15.79
3450 576 58.63 299.053 159515 0.09 0.03 73.79 15.89
3500 58.26 59.28 294.443 158.906 0.09 0.03 72.97 15.99
3550 5891 59.92 289.853 158.294 0.09 0.03 7215 16.1
3600 59.55 60.55 285281 157678 0.08 0.03 71.35 16.21
3650 60.19 61.17 280.726 157.058 0.08 0.03 70.54 16.32
3700 60.82 61.79 276.19 156.435 0.08 0.03 69.74 16.43
3750 61.45 62.4 271.669 155.808 0.08 0.03 68.95 16.55
3800 62.06 63.01 267.165 155177 0.08 0.03 68.15 16.67
3850 62.67 63.6 262.675 154.543 0.08 0.03 67.36 16.79
3900 63.28 64.2 258.2 153.904 0.08 0.03 66.57 16.92
3950 63.88 64.78 253.738 15326 0.08 0.03 65.78 17.05
4000 64.47 65.36 249.288 152,612 0.08 0.03 64.99 17.19
4050 65.06 65.93 244.849 151.959 0.08 0.03 64.2 17.33
4100 65.64 66.5 240421 1513 0.08 0.04 63.41 1747
4150 66.22 67.06 236.001 150.636 0.08 0.04 62.62 1762
4200 66.79 67.61 231.588 149.966 0.08 0.04 61.83 177

14 | www.honeywell-refrigerants.com | Solstice® 4548 (R-454B) | Applications Development Guide



Pressure Liquid Temp Vapor Temp Liquid Speed Of  VaporSpeed Of  Liquid Thermal  Vapor Thermal  Liquid Viscosity  Vapor Viscosity

Sound Sound Conductivity Conductivity
kPa °c °C m/s m/s W/m-K W/m-K ‘Pa-s ‘Pa-s
4250 67.35 68.16 227181 149.289 0.08 0.04 61.03 1793
4300 67.91 68.7 222778 148.605 0.08 0.04 60.23 18.1
4350 68.47 69.24 218377 147914 0.08 0.04 59.42 18.27
4400 69.02 69.77 213975 147215 0.08 0.04 58.61 18.46
4450 69.56 70.29 209.571 146.506 0.08 0.04 5778 18.65
4500 70.1 70.81 205.16 145788 0.08 0.04 56.95 18.85
4550 70.64 71.33 200.741 145.059 0.08 0.04 56.11 19.06
4600 71.17 71.84 196.308 144317 0.08 0.05 55.26 19.28
4650 71.69 72.34 191.86 143,561 0.08 0.05 54.39 19.52
4700 72.21 72.84 187.389 142.789 0.08 0.05 535 19.77
4750 72.73 73.33 182.892 142 0.08 0.05 52.59 20.04
4800 73.24 7381 178.36 141.189 0.08 0.05 51.65 20.34
4850 73.75 74.29 173.787 140.352 0.08 0.05 50.68 20.66
4900 74.25 wmrr 169.162 139.485 0.08 0.06 49.68 2101
4950 475 75.24 164.478 138579 0.08 0.06 48.62 214
5000 75.24 75.7 159.717 137623 0.08 0.06 475 21.84
5050 15.74 76.15 154.86 136.602 0.08 0.07 46.29 22.34
5100 76.22 76.6 149.885 13549 0.08 0.07 4496 22.95
5150 76.71 7703 144752 134.235 0.08 0.08 43.44 23.71
Toxicity

R-4548Bis classified as Class A or lower-toxicity refrigerant by ASHRAE 34. ASHRAE 34 has established a Workplace
Occupational Exposure Level (OEL) of 850 ppm for R-454B. Anyone who uses or handles R-4548B should carefully review the
SDS and product label prior to use.

Stability

The thermal- and chemical-stability testing of R-454B was conducted in sealed glass tubes by accelerating their aging
through elevated temperatures (AHRI Project 9016-1 “Materials Compatibility and Lubricants Research For Low GWP
Refrigerants: Chemical Stability of Low GWP Refrigerants with Lubricants”).

We conducted sealed-tube thermal-stability tests at 1750°C for two weeks. After exposure, tube contents were analyzed using
analytical methods such as the following:

e High-performance liquid chromatography (HPLC) to quantify inorganic anion concentrations

* Gas chromatography mass spectrometry (GC-MS) to identify and quantify volatile components

e Titration to measure lubricant acidity (TAN)

The results showed no signs of decomposition of refrigerant and oil after two weeks of exposure at 1750°C. As the basic
components of R-4548B showed no signs of concern in thermal-stability testing, it is expected for R-454B to exhibit similar
results.

REGULATORY AND ENVIRONMENTAL

Environmental characteristics of the components of Solstice® 454B (R-454B) are presented in the table below:

Chemical Name Concentration Ozone USEPA ACGIHTLV | OSHA PEL WEEL WEEL TSCA

depletion | CAAVOC (AIHA) (AIHA) inventory
Status TWA8hrs TWAS8hrs status
) 75-10-5 Not RCRA )
Difluoromethane 754191 68.9 0 Exempt None None 1000ppm 454BA Waste Listed
isUS
DOT class
2333 Tetrafluor | o014 g6 311 0 Exempt None None | 500ppm 21 NOtRCRA 1 icted
oprop-1-ene Waste
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STORAGE AND HANDLING

Solstice® 454B should be stored in a cool, well-ventilated area. The material only should be stored in an approved cylinder.
Please consult Honeywell's Technical Service Department prior to storage of the material in anything other than its original
shipping cylinder to ensure the new container meets all safety requirements. The container and its fittings should be protected

from physical damage. The container should not be punctured or dropped, or exposed to open flames, excessive heat or direct
sunlight. The container’s valves should be closed tightly after use and when the container is empty.

Please refer to ESCO Low GWP Refrigerant Safety for additional information on A2L shipping and handling, available here.

CYLINDERS

e Solstice® 454B (R-454B) is available in disposable 20lb jugs. Other package sizes include refillable 100lb cylinders as well
as 2 and one-ton tanks.

e Connections are reverse-thread 1/4” flare fittings for the disposables.

e Othersizes generally use left-handed reverse-thread 5/8 flare fittings.

e Honeywell also will be using the pressure-relief valves (versus rupture discs) on the A2L disposable cylinders for A2L
refrigerants, including R-454B. This limits any release of refrigerant.

RESOURCES

Technical documentation
Honeywell technical data sheets can be found on our website at www.sustainability.honeywell.com/us/en

Honeywell training
Contact your Honeywell Refrigerants representative for in-person or web-based training.

AHRI resources

The Air-Conditioning, Heating, and Refrigeration Institute (AHRI) has a refrigerant task force that has done a lot of the work
needed to bring A2L refrigerants into the mainstream. Access information here.

ESCO resources
ESCO has an A2L training manual and online course for A2Ls. Access information here.

s ‘ RESPONSIBLE CARE

QUR COMMITMENT TO SUSTAINABILITY

Although Honeywell International Inc. believes that the information contained herein is accurate and reliable, it is presented without
guarantee or responsibility of any kind and does not constitute any representation or warranty of Honeywell International Inc., either
expressed or implied. A number of factors may affect the performance of any products used in conjunction with user’s materials,
such as other raw materials, application, formulation, environmental factors and manufacturing conditions among others, all of
which must be taken into account by the user in producing or using the products. The user should not assume that all necessary
data for the proper evaluation of these products are contained herein. Information provided herein does not relieve the user from the
responsibility of carrying out its own tests and experiments, and the user assumes all risks and liabilities (including, but not limited
to, risks relating to results, patent infringement, regulatory compliance and health, safety and environment) related to the use of the
products and/or information contained herein.

Solstice® is a registered trademark of Honeywell International Inc.
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