ROGEN®

Refrigerants & Cooling Specialists




FRCGEN

is a global leader
in the supply of
environmentally
safer refrigerants.

Frogen has developed a broad line of
premium refrigerant products to meet the
needs of air conditioning and refrigeration
professionals worldwide. Frogen refrigerants
are one of the key substitutes for CFC's and
HCFC's, providing a sustainable,
environmentally safer, non-ozone depleting
alternative that delivers comparable results
in effectiveness as well as cost.

Frogen refrigeration specialists serve as
long-term partners to client businesses,
helping entities successfully make the
transition to environmentally safer
refrigeration and cooling products. The
Eroduct line developed by Frogen ensures

rand solutions for virtually every
application in air conditioning and
refrigeration, ranging from domestic to
commercial and industrial uses.

Frogen products are developed under
stringent quality control by our refrigerant
specialists. We work with the world'’s leading
equipment manufacturers and industry
partners to ensure Frogen products

continue to surpass the highest effectiveness
tests and safety standards, ensuring utmost
reliability now and in the future.

Technical Expertise & Support

Reliability and after sale support is an
important factor in refrigerant purchase.
Frogen engineers and technicians provide
support and share expertise with our clients,
ensuring a smooth transition to Frogen
powered refrigeration regardless of the size
of the operation in question.

Retrofitting & Reclamation

Frogen can provide appropriate support in
retrofitting existing systems to
environmentally safer substitutes. Frogen
encourages timely retrofitting to ensure
smooth, sustainable, and economical
long-term operation. In addition, Frogen
encourages contractors and end-users to
return used refrigerant for reclamation and
eventual re-use.



Comfort Air
Conditioning

Frogen Refrigerants are an essential
substitute to ozone harming CFC's
and HFC's in particular for home
(comfort) Air conditioning systems. In
existing systems most installations
run on R-22 and do not require any
conversion although the new systems
are coming with Frogen blends like
R407c. Due to the mandated phase
out of CFC’s and upcoming phase
out of R22, Frogen R134a and
Frogen Blends are used as
replacements.

Domestic
Refrigeration

For modern domestic refrigeration
applications, Frogen R-134a s
currently the preferred refrigerant for
most manufacturers. In addition,
Frogen offers a broad line of R-502
and R-22 replacement for low and
medium-temperature  refrigeration
systems including Frogen R-507; an
azeotropic HFC mixture of R-125 and
R -143a. R-507 has been approved
and is used worldwide in

supermarkets and in industrial,
food-service, and other applications.

Vehicle Air
Conditioning

Frogen R134a (HFC-134a) has been
developed to serve as one of the key
substitutes for CFC’'s and HCFC's.

Frogen R134a is a long-term,
environmentally safer, non-ozone
depleting substitute. As a refrigerant,
it possesses energy efficiency and
has an intrinsically low toxicity.
Frogen R134a is the alternative
refrigerant of Choice in automobile
air-conditioning and other
Commercial applications.

Industrial
Refrigeration

For Industrial and Commercial

Refrigeration needs, Frogen has
developed industry-grade  Frogen
R134a, Frogen R404A and Frogen
R507. Frogen R134a is used primarily
in medium temperature (> 35 deg F)
applications such as cooling cases,
vending machines, or ice cream
servers. For lower temperature
applications, we recommend Frogen
R404A and Frogen R507 for efficient
cooling in applications such as
freezers, display cases and ice
machines.

Building Air
Conditioning

Due to the mandated phase out plan
of CFC'’s and upcoming phase out of
R22, Frogen R134a and Blends are
now being used as replacements.
These refrigerants can be used
effectively for new systems as well as
retrofitted systems, providing safe
and efficient cooling as well as value.
For building  Chiller applications
HCFC-22, R 134 and other Frogen
blends are used as Refrigerants.

Transport
Refrigeration

Commercial transport refrigeration
produces unique challenges for the
cooling professional. These
applications require the use of a
flexible, robust, and reliable
refrigeration system able to operate
in a wide variety of ambient
conditions. For these applications,
we recommend using Frogen R134a
for medium temperature applications
and Frogen R404A or Frogen R507
for lower temperature applications.
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() CFC HCFC CFC HFC CFC

Trichlorotrifluoroethane Dichlorotrifluoroethane  Trichlorotrifluoroethane  Pentafluoropropane Dichlorotrifluoroethane
(C,CLF) (CHCLCF,)) (CCLF) (CF,CH,CHF,) (C,CLF)

2773 3
Used in low capacity Avery low ozone depleting  Refrigerant for centrifugal Anon-ozone depleting
centrifugal chiller packaged compound thatservesasa  chillers.

units. Operates withvery low  replacement for CFC-11in

[
P ro d u Ct G u I d e system pressures, high gas centrifugal chillers.
volumes.

Intermediate in pressure and
candidate replacement for displacement. Principally used
CFC-11in centrifugal chillers.  with chillers for higher
capacities or for lower
evaporator temperature
process type applications.

Selected
Physical Data 113

Substitutes (See Legend Below)

245fa 114

R-113 R-123 R-11 R-245fa R-114
Molecular Weight 187.4 152.9 137.4 134 170.9
Boiling Point @ 1 Atm, (°F) 1177 82.1 74.7 58.8 38.5
Freezing Point @ 1 Atm, (°F) -31 -160.6 -168 <-160 -137
Critical Temperature (°F) 417.31 362.63 388.33 309.29 294.22
Critical Pressure* (psia) 492.0 531.1 638.27 527.94 472.39
Saturated Liquid Density @ 86°F, (lb/ft3) 96.8 90.6 91.4 82.7 89.8
Specific Heat of Liquid @ 86°F, (Btu/lb «°F) 0.22 0.25 0.21 0.32 0.24
Specific Heat of Vapor @ Constant Pressure* (Cp), @ 86°F and 1 Atm, (Btu/lb «°F) 0.16 015 013 0.20 0.16
Flammable range, %vol. in air (Based on ASHRAE Standard 34 with Match Ignition) None None None None None
ANSI/ASHRAE Standard 34-1992 Safety Group Classification A1l B1 A1l A1l A1l

1 @ 0.2 Atm Pressure

I ] I
Blend Blend Azeotrope Blend Blend
Difluoromethane Pentafluoroethane Chlorodifluoromethane Pentafluoroethane Chlorodifluoromethane
Pentafluoroethane Trifluoroethane Chloropentafluoroethane Trifluoroethane Pentafluoroethane
Tetrafluoroethane Chlorodifluoromethane  (CHCIF,/CCIF,CF;) Tetrafluoroethane Propane
(CHyFyCFCHF,/CF,CH,F) (CF3CHF/CF,CHy/CHCIF,)  An azeotropic mixture used in - (CFyCHF,/CFyCHy/CF;3CH,F)  (CHCIFy/CF;CHF,/C3Hg)

A long-term, non-ozone-
depleting replacement for

An interim replacement for
retrofitting low- and medium-

low- and medium-temperature
refrigeration applications.

Along-term, non-ozone-
fdepleting replacement for

An interim replacement for
R-502 used mainly for ice

HCFC-22 in various ir- temperalure commercial R-502 in low- and medium- machines and soft ice cream
condiioning applications, refrigeration systems. temperature commercial machines.
as well as in positive effigeration systems.
displacement refrigeration
systems.
Selected
Physical Data 407C 408A 402B
Substitutes (See Legend Above) = B
ASHRAE Number R-407C R-408A R-502 R-404A R-402B
Molecular Weight 86.2 87.7 111.6 97.6 94.7
Boiling Point @ 1 Atm, (°F) -46.5= -48.2= -49.3 -51.2= -52.6=
Freezing Point @ 1Atm, (°F) -256 — — — —
Critical Temperature* (°F) 186.86 181.65 176.28 161.68 181.2
Critical Pressure* (psia) 671.49 622.87 568.2 540.82 654.87
Saturated Liquid Density @ 86°F, (Ib/ft3) 69.6 64.8 74.4 63.6 70.4
Specific Heat of Liquid @ 86°F (Btu/lbe °F) 0.38 0.36 0.29 0.38 0.33
Specific Heat of Vapor @ Constant Pressure* (Cp), @ 86°F and 1 Atm, (Btu/lbs°F)  0.18 0.17 0.15 0.19 0.15
Flammable range, (Based on ASHRAE Standard 34 with Match Ignition)t+ None None None None None
ANSI/ASHRAE Standard 34-1992 Safety Group Classification A1 Al Al Al Al

Contains HFC-32/
HFC-125/HFC-134a.

Contains HFC-125/ Contains HCFC-22/
HFC-143a/HCFC-22 CFC-115

Contains HFC-125/ Contains HCFC-22/
HFC-143a/HFC-134a.  HFC-125/HC-290

* NIST REFPROP 7, unless noted otherwise
= Bubble point temperature.
1 Upper and lower vapor flammability (Vol.%).
11 ASTM E681-85 match ignition ambient conditions.
111 N.C. Not Classified.
Q @ -30°F.
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HCFC

Chlorotetrafluoroethane
(CHCIFCF,)

A medium pressure refrigerant
for chiller applications.

1?4

HFC

Tetrafluoroethane

(CF,CHyP)

Replaces CFC-12 in auto air
conditioning and in residential,
commercial and industrial
refrigeration systems.

O

R-124 R-134a
1365 102.0
-326.0 -141.9
525.66 588.75
0.27 0.35
None None
|

Azeotrope

Pentafluoroethane
Trifluoroethane
(CF3CHF,/CF;CH,)

A non-ozone depleting azeotropic
mixture of HFC-125 and HFC-143a.
It has been primarily designed to
replace R-502 in low- and medium-
temperature commercial
refrigeration applications such as
supermarket display cases and ice
machines.

507

98.9
-178
537.37
0.38
None

Contains HFC-
125/HFC-143a.

Blend

Chlorodifluoromethane
Pentafluoroethane
Propane
(CHCIF,/CF4CHF,/C4Hq)
An interim replacement for

retrofitting low- and medium-

femperature commercial
refrigeration systems.

101.6

-153

611.97

0.34

None

Contains HCFC-22/
HFC-125/HC-290.

CFC

Dichlorodifluoromethane

Blend

Chlorodifluoromethane

Azeotrope Blend

Dichlorodifluoromethane ~ Chlorodifluoromethane

Blend

Chlorodifluoromethane

HCFC

Chlorodifluoromethane

(CCl,Fy) Difluoroethane Difluoroethane Difluoroethane Chlorotetrafluoroethane ~ (CHCIF,)
Awidely used refrigerant in Chlorotetrafluoroethane  (CCL,F,/CHF,CHs) Chlorotetrafluoroethane  Chlorodifluoroethane As a refrigerant, operates
reciprocating and rotary type (CHCIF,/CHF,CHy/CHCIFCF;)  An azeotropic mixture which has  (CHCIF/CHF,CHy/CHCIFCF3)  (CHCIF,/CHCIFCF4/CCIF,CH;  with higher system pressures
equipment and in some An interim replacement for slightly higher vapor pressures An interim replacement for ) but low compressor displace-
centrifugal designs. CFC-12 in medium- and provides higher capacities CFC-12 in low-temperature An interim replacement for ment. Popular in residential,
temperature commercial from the same compressor commercial refrigeration CFC-12 in refrigeration commercial and industrial
refrigeration systems. displacement. systems. systems. applications.
UJ U UJ UJ
R-12 R-401A R-500 R-401B R-409A R-22
1209 94.4 9.3 929 97.4 86.5
-252 — -254 — — -256
599.89 668.3 604.6 681.66 682.66 72374
0.24 0.31 0.30 0.31 0.30 0.31
None None None None None None
Contains HCFC-22/ Contains CFC-12/ Contains HCFC-22/ Contains HCFC-22/
HFC-152a/HCFC-124.  HFC-152a. HFC-152a/HCFC-124.  HCFC-124/ HCFC-142b.
| |
Azeotropic  CFC HFC Azeotrope Azeotrope
Mixtu re cl i ane i ane Trifluoromethane Trifluoromethane
| (CCIFy) (CHF) Chlorotrifluoromethane Hexafluoroethane
Difiuoromethane A specialty low temperature A specialty low temperature (CHF3/CCIF3) (CHF3/C,Fg)
Pentafiuoroethane refrigerant used in the low stage of  refrigerant that may be used to An azeotropic mixture which is A non-ozone depleting azeotrope of
(CH,F;/CFCHF;) cascade systems to provide replace CFC-13 and R-503 in the used in the low stage of cascade HFC-23 and FC-116 used to
Widely accep‘ted o rgplgce evaporator temperatures in the low stage of cascade systems. type systems where it provides replace
HCFC-22inair conqwtlon\ng and range of -75°C. gains in compressor capacity and CFC-13 and R-503 in the low stage
refrigeration applications. in low temperature capabiliy. of cascade systems.

726

-247

711.07

0.42

None

Contains HFC-32/HFC-125.

104.5

-294

562.6

0.24 Q

None

70.0

-247

700.82

0.34 Q

None

620.83

0.29 Q

None

Contains HFC-23/CFC-13.

508B

95.4

549.54
0.30 Q
None

Contains HFC-23/FC-116.



Vapor Pressures
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Bubble Dew Bubble Dew Bubble Dew Bubble Dew Bubble Dew Bubble Dew Bubble Dew Bubble Dew

Temp (liq)  (vap) (liq) ~ (vap) (liq) (vap) (liq)  (vap) (liq) (vap) (liq)  (vap) (liq) (vap) (liq) (vap)
°F 124 134a 12 401A 401A 500 401B 401B 409A 409A 22 407C 407C 408A 408A 502 404A 404A 402B 402B 507A 402A 402A 410A

-40 221*148*11.0* 84* 138" 76* 6.7 124" 67148 06 27 46" 35 31 37 49 43 656 37 54 74 57 107

-35 20.9*125* 84" 53" 11.4* 45* 34* 97* 35*125* 26 51 09* 58 55 61 75 68 82 62 81 102 84 14.0

-30 19.4* 98* 55* 20* 87* 11* 01 68* 00 99* 49 77 16 85 80 87 103 96 111 89 11.0 13.3 11.4 17.7

-25 178* 69* 24* 08 56* 13 20 35* 19 70* 74 106 39 113 109 116 134 127 142 119 141 16.7 146 21.8

-20 16.0* 37* 05 29 22* 33 41 01 40 38*102 137 65 145 140 147 168 16.0 176 151 17.6 204 182 26.2
=15 140* 01* 24 51 07 55 65 20 63 02*132 172 93 179 174 182 205 19.7 214 18.7 214 245 22.0 31.0
-10 118* 19 45 75 28 79 91 42 88 18 165 209 123 217 211 219 246 23.6 254 226 255 288 26.3 36.3

-5 93* 41 67 101 50 106 119 66 116 40 201 250 157 257 251 259 289 279 29.8 26.8 30.0 33.6 30.8 42.0
0 66* 65 9.1 130 74 134 149 92 146 6.3 240 295 194 30.1 295 302 337 326 346 314 348 387 358 482
B 36* 91 11.7 161 10.1 165 182 121 178 88 283 343 235 349 342 349 388 377 39.8 36.3 40.0 442 412 549
10 03*11.9 146 195 130 199 218 152 213 11.6 328 395 279 40.0 39.3 40.0 443 43.1 453 41.6 457 50.1 46.9 62.2
15 16 15.0 177 231 162 235 257 18.6 251 147 378 452 327 455 448 454 502 49.0 51.3 474 51.7 56.5 53.2 70.0
20 36 184 21.0 271 196 274 299 223 292 18.0 431 512 379 515 50.7 512 56.6 553 57.6 53.6 582 63.4 59.8 78.4
25 57 221 246 314 234 317 344 263 336 21.6 488 577 435 578 57.0 575 634 621 645 60.2 652 70.7 67.0 87.4
30 8.0 26.1 284 36.0 274 36.2 393 306 384 255 550 647 496 646 63.7 642 70.7 693 718 673 727 785 747 97.0

35 10.5 30.4 325 409 31.8 41.0 445 352 434 29.7 615 722 56.1 719 71.0 713 786 77.1 79.6 749 80.7 86.9 82.9107.3
40 132 35.0 369 462 36.5 46.2 50.1 402 489 342 686 802 632 79.7 787 789 86.9 854 88.0 831 89.2 958 91.6118.4
45 16.1 40.1 416 518 416 51.8 56.0 456 54.7 39.1 761 88.8 70.7 88.0 87.0 87.0 958 942 96.9 91.7 98.3 105.3100.9 130.1
50 19.3 454 466 579 470 57.7 624 514 609 443 841 979 788 96.8 957 95.6 105.3 103.6 106.3 101.0 107.9 115.4 110.8 142.6
59 227 512 519 643 528 64.0 692 575 675 499 92,6 107.6 87.5 106.2 105.1 104.8 115.3 113.6 116.3 110.8 118.2 126.1 121.4 156.0
60 26.3 574 576 712 59.0 70.7 765 64.1 745 559 101.6 117.9 96.8 116.1 115.0 114.4 126.0 124.2 127.0 121.2 129.1 137.4 132.6 170.1

65 30.2 64.0 63.7 785 657 778 842 712 81.9 623 111.2 128.9 106.7 126.7 125.5 124.7 137.3 135.5 138.2 132.2 140.6 149.4 144.4 185.1

70 344 711 701 86.3 728 854 923 787 89.8 69.2 121.4 140.5 117.3 137.8 136.6 135.5 149.3 147.4 150.1 143.9 152.8 162.1 157.0 201.1

75 38.9 78.7 768 945 80.3 934 101.0 86.7 982 76.5 132.2 152.8 128.5 149.6 148.3 147.0 162.0 160.1 162.7 156.3 165.8 175.5170.2217.9

80 43.7 86.7 84.0 103.2 88.4 101.9 110.1 95.2 107.0 84.2 143.6 165.8 140.5 162.1 160.8 159.1 175.4 173.4 176.0 169.4 179.5 189.7 184.2 235.8
85 48.8 952 91.6 1124 96.9 110.8 119.8 104.2 116.4 92.5 155.7 179.6 153.2 175.3 173.9 171.8 189.5 187.5 189.9 183.2 193.9 204.6 199.0 254.6
90 54.3 104.3 99.6 122.2 106.0 120.3 130.1 113.8 126.2 101.3 168.4 194.1 166.7 189.2 187.7 185.3 204.5 202.4 204.7 197.7 209.1 220.3 214.6 274.5
95 60.1 113.9 108.0 132.5 115.6 130.3 140.9 123.9 136.6 110.6 181.8 209.4 181.0 203.8 202.3 199.4 220.2 218.1 220.2 213.1 225.2 236.8 231.0 295.5
100 66.2 124.2 116.9 143.3 125.7 140.8 152.3 134.7 147.6 120.4 195.9 225.5 196.1 219.2 217.6 214.3 236.8 234.6 236.5 229.2 242.1 254.2248.3 317.6
105 72.7 135.0 126.3 154.8 136.5 151.9 164.3 146.0 159.1 130.8 210.8 242.4 212.1 235.3 233.8 229.9 254.2 252.1 253.6 246.2 259.9 272.4 266.5 340.9
110 79.6 146.4 136.1 166.8 147.8 163.5 176.9 158.0 171.2 141.8 226.4 260.3 229.0 252.3 250.7 246.3 272.5 270.4 271.6 264.1 278.6 291.6 285.6 365.4

115 86.9 158.4 146.4 179.4 159.8 175.7 190.1 170.6 183.9 153.4 242.8 279.0 246.9 270.2 268.6 263.5 291.8 289.6 290.5 282.8 298.3 311.7 305.7 391.2

120 94.6 171.2157.3 192.7 172.4 188.6 204.0 183.9 197.2 165.7 260.0 298.6 265.8 288.9 287.2 281.5 312.1 309.9 310.3 302.5 318.9 332.8 326.7 418.3

125 102.8 184.6 168.6 206.6 185.7 202.1 218.6 197.9 211.2 178.6 278.0 319.2 285.7 308.6 306.9 300.4 333.3 331.2 331.0 323.1 340.7 354.9 348.8 446.8

130 111.3 198.7 180.5 221.2 199.7 216.2 233.9 212.6 225.8 192.2 296.9 340.7 306.6 329.2 327.4 320.2 355.6 353.5 352.7 344.7 363.5 378.1 372.0476.8
135 120.4 213.6 193.0 236.5 214.5 231.0 250.0 228.1 241.1 206.5 316.7 363.3 328.8 350.7 349.0 340.9 379.1 377.0 375.4 367.4 387.5 402.4 396.4 508.3
140 129.9 229.2 206.0 252.5 229.9 246.5 266.7 244.3 257.1 221.5 337.4 387.0 352.1 373.3 371.5 362.6 403.7 401.7 399.2 391.2 412.7 427.8 421.9 541.4
145 139.9 245.7 219.7 269.3 246.2 262.7 284.3 261.4 273.8 237.3 359.0 411.7 376.6 397.0 395.2 385.3 429.6 427.7 424.0 416.1 439.2 454.4 448.7 576.3
150 150.4 262.9 233.9 286.8 263.2 279.7 302.6 279.3 291.2 253.9 381.7 437.5 402.5 421.7 419.9 409.0 456.8 455.1 450.0 442.2 467.2 482.3 476.9 613.0

High Boiling Temperature Low Boiling Temperature
- mE . - . \

TEMP TEMP \

°F 113 123 1 245fa 114 °F 13 23 503 508B

35  251°195°17.2*129* 21+ 120 45° 40" 3 26

40 244°182°156*106° 05 410 21 29 9 87

45 23771667139 81* 2.1 100 76 90 165 162

50 229°150°12.0° 54° 4.0 95 108 12.6 209 206 \

55 21.9°132* 99* 25* 59 90 143 16.7 257 254 \

60 209°112* 77 04 80 85 181 212 311 308

65 19.8* 90" 53* 21 103 80 224 262 369 367

70 186" 66* 2.7% 40 127 75 270 317 433 431

75 17.3* 40* 01 6.1 153 70 321 37.7 503 501

80 158" 12* 1.6 83 181 65 376 444 578 578

85 142* 09 32 10.8 21.1 60 436 51.7 66.1 66.1 \\\ ®

90 125* 25 5 134 243 55 501 59.6 750 751 N

95 106° 42 69 162 27.7 50 571 682 846 849 F Rb G E N

100 86* 61 89 192 313 45 647 77.6 949 954

110 407103 134 260 39.3 40 729 87.8106.1 106.7 Frogen Ltd. 69 Old Broad Street,

120 06 151 185 337 482 35 816 988 118.0 1189 . )

130 36 206 242 425 582 30 91.0 1106 130.9 132.0 London EC2M 1QS, United Kingdom
-25 101.0 123.3 144.6 146.0 info@frogen.co.uk
-20 111.7 137.0 159.2 161.0 WWW'frogen'co'uk



