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UDA 4 | Impianti frigorigeni

3 Tabelle delle caratteristiche termodinamiche di alcuni fluidi 
frigorigeni 

Fluido

Formula

Ammoniaca

NH3

Anidride 
carbonica

CO2

Anidride 
solforosa

SO2

Freon 12

CF2Cl2

Freon 22

CHF2Cl

Temperatura  
di ebollizione (°C)

−33,3 −78,5 −10 −29,8 −40,8

Temperatura  
di fusione (°C)

−77,9 −56,9 −72,5 −155 −160

Temperatura 
critica (°C)

+132,4 +31,3 +157,2 +112 +96

Pressione critica (bar) 113 73,8 78,7 40,1 49,3

t (°C) p (bar) hl

[kJ/kg]
hv

[kJ/kg]
sl

[kJ/kg K]
sv

[kJ/kg K]
vl

[dm3/kg]
vv

[dm3/kg]

−30 1,195 288,42 1646,64 1,37894 6,96487 1,47548 962,50

−25 1,515 310,75 1653,82 1,46966 6,88197 1,48931 770,46

−24 1,587 315,23 1655,22 1,48762 6,86586 1,48762 737,80

−22 1,738 324,19 1657,98 1,52337 6,83408 1,49782 677,34

−18 2,076 342,17 1663,35 1,59417 6,77223 1,50944 573,386

−15 2,362 355,69 1667,24 1,64667 6,72727 1,51836 507,899

−10 2,908 378,29 1673,46 1,73307 6,65488 1,53365 417,699

−8 3,152 387,35 1675,85 1,76725 6,62676 1,53992 387,126

−6 3,412 396,43 1678,19 1,80121 6,59909 1,54628 359,223

−4 3,688 405,53 1680,46 1,83497 6,57186 1,55273 333,719

0 4,294 423,76 1684,84 1,90188 6,51865 1,56593 288,986

18 8,039 506,62 1701,40 2,19351 6,29716 1,63079 158,860

20 8,574 515,92 1702,91 2,22503 6,27410 1,63863 149,297

22 9,136 525,24 1704,34 2,25640 6,25131 1,64661 140,421

24 9,725 534,58 1705,70 2,28762 6,22878 1,65473 132,172

26 10,343 543,95 1706,98 2,31868 6,20649 1,66301 124,499

28 10,991 553,34 1708,19 2,34960 6,18443 1,67145 117,355

30 11,669 562,75 1709,33 2,38038 6,16259 1,68005 110,697

32 12,379 572,19 1710,38 2,41103 6,14096 1,68882 104,486

34 13,121 581,66 1711,35 2,44155 6,11952 1,69776 98,6862

36 13,896 591,16 1712,24 2,47194 6,09828 1,70690 93,2662

38 14,705 600,69 1713,05 2,50223 6,07721 1,71622 88,1963

40 15,549 610,25 1713,76 2,53240 6,05631 1,72575 83,4498

Tabella 4.1
Proprietà fisiche dei 
principali fluidi frigorigeni.

Tabella 4.2
Caratteristiche 
termodinamiche 
dell’ammoniaca NH3 
(R717). I pedici l e v 
indicano rispettivamente 
gli stati di liquido saturo  
e di vapore saturo secco.
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t (°C) p (bar) hl

[kJ/kg]
hv

[kJ/kg]
sl

[kJ/kg K]
sv

[kJ/kg K]
vl

[dm3/kg]
vv

[dm3/kg]

−30 1,00341 172,811 338,150 0,89515 1,57514 0,67198 159,481

−25 1,23599 177,276 340,429 0,91326 1,57074 0,67858 131,250

−24 1,28715 178,171 340,883 0,91685 1,56992 0,67993 126,362

−22 1,39437 179,966 341,787 0,92400 1,56832 0,68267 117,240

−18 1,62941 183,567 343,587 0,93816 1,56532 0,68826 101,303

−15 1,82482 186,279 344,927 0,94868 1,56323 0,69258 91,0717

−10 2,18986 190,822 347,141 0,96601 1,56004 0,70001 76,6897

−8 2,35051 192,647 348,020 0,97287 1,55885 0,70308 71,7263

−6 2,51998 194,477 348,893 0,97971 1,55772 0,70619 67,1514

−4 2,69858 196,313 349,762 0,98650 1,55663 0,70936 62,9292

0 3,08439 200,000 351,485 1,00000 1,55458 0,71587 55,4183

18 5,35687 216,905 358,943 1,05934 1,54719 0,74843 32,5557

20 5,67023 218,821 359,737 1,06581 1,54651 0,75243 30,7945

22 5,99702 220,745 360,522 1,07227 1,54585 0,75651 29,1461

24 6,33761 361,299 222,679 1,07871 1,54521 0,76069 27,6019

26 6,69234 224,622 362,067 1,08514 1,54459 0,76497 26,1539

28 7,06159 226,575 362,826 1,09155 1,54399 0,76934 24,7950

30 7,44572 228,538 363,575 1,09795 1,54340 0,77382 23,5186

32 7,84509 230,513 364,313 1,10434 1,54282 0,77841 22,3185

34 8,26009 232,499 365,041 1,11072 1,54225 0,78312 21,1893

36 8,69108 234,498 365,758 1,11710 1,54168 0,78794 20,1260

38 9,13845 236,509 366,463 1,12347 1,54113 0,79290 19,1237

40 9,60259 238,533 367,155 1,12984 1,54057 0,79798 18,1783

t (°C) p (bar) hl

[kJ/kg]
hv

[kJ/kg]
sl

[kJ/kg K]
sv

[kJ/kg K]
vl

[dm3/kg]
vv

[dm3/kg]

−30 1,63401 166,141 393,145 0,86976 1,80335 0,72450 135,905

−25 2,00887 171,607 395,337 0,89190 1,79349 0,73253 111,907

−24 2,09124 172,708 395,769 0,89630 1,79159 0,73418 107,747

−22 2,26382 174,920 396,626 0,90509 1,78786 0,73751 99,9777

−18 2,64181 179,377 398,312 0,92259 1,78065 0,74434 86,3894

−15 2,95577 182,749 399,551 0,93564 1,77547 0,74962 77,6560

−10 3,54159 188,427 401,563 0,95725 1,76719 0,75874 65,3646

−8 3,79916 190,718 402,348 0,96585 1,76400 0,76251 61,1187

−6 4,07071 193,021 403,122 0,97442 1,76088 0,76634 57,2031

−4 4,35672 195,335 403,883 0,98297 1,75781 0,77026 53,5877

0 4,97406 200,000 405,369 1,00000 1,75185 0,77832 47,1520

18 8,59810 221,614 411,345 1,07559 1,72725 0,81919 27,5261

20 9,09647 224,083 411,927 1,08390 1,72467 0,82428 26,0114

22 9,61591 226,567 412,490 1,09220 1,72212 0,82951 24,5933

24 10,1570 229,067 413,034 1,10048 1,71959 0,83488 23,2644

26 10,7202 231,582 413,557 1,10876 1,71707 0,84040 22,0178

28 11,3061 234,114 414,060 1,11703 1,71456 0,84606 20,8475

30 11,9153 236,662 414,540 1,12530 1,71206 0,85190 19,7476

32 12,5484 239,228 414,997 1,13355 1,70956 0,85790 18,7132

34 13,2059 241,812 415,430 1,14181 1,70706 0,86409 17,7394

36 13,8885 244,416 415,837 1,15007 1,70456 0,87047 16,8217

38 14,5966 247,039 416,218 1,15833 1,70205 0,87707 15,9564

40 15,3310 249,684 416,571 1,16659 1,69952 0,88388 15,1395

Tabella 4.3
Caratteristiche 
termodinamiche del Freon 
12 (R12). I pedici l e v 
indicano rispettivamente 
gli stati di liquido saturo  
e di vapore saturo secco.

Tabella 4.4
Caratteristiche 
termodinamiche del Freon 
22 (R22). I pedici l e v 
indicano rispettivamente 
gli stati di liquido saturo  
e di vapore saturo secco.


