Technical Resources

Thermophysical Properties
of Refrigerants

This section presents data for the thermodynamic and transport properties

of refrigerants, arranged for the occasional users. The refrigerants have a

thermodynamic property charge on pressure-enthalpy coordinates with an

abbreviated set of tabular data for the saturated liquid and vapor on the facing page.

=

1. Refrigerant 717 (Ammonia)

2. Refrigerant 22 (Chlorodifluoromethane)

3. Refrigerant 134a (1,1,1,2-Tetrafluoroethane)
4. Refrigerant 404A [R-125/143a/134a (44/52/4)]
5. Refrigerant 507A [R-125/143a (50/50)]

6. Refrigerant 290 (Propane)

7. Refrigerant 744 (Carbon Dioxide)

NOTE:
Pages J190 to J209 are © ASHRAE, www.ashrae.org. 2021 ASHRAE Handbook-Fundamentals I-P Edition, TC 3.1.
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Thermophysical Properties of Refrigerants 3041
Refrigerant 717 (Ammonia) Propertics of Saturated Liguid and Saturated Yapor
F Enthalpy. Entropy. Speeific Heat o, Vel of Sownd, Viscosiy, Thrmal Cend.,
Temp.* :::: mﬁ'f,:"":m“ iuh Riullb-F BrudboF ee, s T, Ti-h Btuh- f-<F }l'::-.:. Yo,

*F psis  Liguid Vapoer Liguid Vapor Liguid VYapor Liguid YVapor Vapor Liguid Vaper Liquid Yapor Liguid Vapor dynefem  °F
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~ 1EGd 4509 12412 -51 854 STOUGRE -0L13142 156886 LOIT6 05003 13278 6666 11526 1099 00171 04534 00143 S5.19 -9
~R0 2730 HT1 R6SS6 41637 SRI085 -0 10dL6 1535RT L0234 05056 13206 6513 12029 092 00175 04422 001149 5504 30
-7l 3937 4431 6LG4T7 -30.31 5B5. 28R 00774l 150503 10330 O500R L3319 6367 11167 QB9 00179 04310 0010158 537 -T0

~ha 554 A0 44TM 2009659 IROAN 005114 147614 LDS0E 05190 1336 6I2R 11297 0RI0 001E2 04198 00116 3154 60
=50 THSD 4350 33005 10520 593476 002534 1000 LO4TE 0511 13370 @02 12422 0741 000IRe 040858 QO1IR0 4030 50
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=il 1320 4166 IR9RY 10592 601162 002491 139938 L0617 05467 13465  SKIT 12649 OAXE 0019 030 ODI2OR 4507 -30
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=25 15962 4245 16668 15914 602995 000720 138784 L0631 05524 1M 5562 12702 06 0019 OIRIT 001217 4404 =25
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20 45,194 4043 592067 5T 617590 004340 129629 LO%E 061TS L3S0 SI7E 12080 0443 00214 Q3352 001317 3509 20
15 53720 4020 53307 TOOTR AIR.9T4 DUIS4TA 1L2ETXG LOURI Q6271 LIRM S113 13100 0439 00216 03302 00133 3823 28
Lie) 59.T30 31996 45213 T3R5 620.305 006599 1.2TRA2 L1019 Q6366 1.395] SR 12140 0416 00218 03253 001345 3320 M
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L] G5 197D 43695 BLIIG 621582 0TTIT LBGSTS L1056 06465 14012 452 12166 04 0020 03204 0015360 3235
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170 SRRAS 1101 0136 241973 627630 045910 107167 1384 12ED 1E0e 035 12962 009 005 0199 002130 1042 1%
173 39533 364 04793 M4E.673 626,302 046947 LOG44T LITT  L2ZTO 104 2952 12696 019 0028 Q1957 002182 975 |75
%0 G024 3126 D44TE 25547 624707 04TOR0D LOETIT L403 132D 00w JEAR 11624 O0%F 00292 00916 002245 000 (RO
185 GAHE.6F MOET D414 262374 623100 049019 104074 1432 L3E] 2058 2783 12548 0179 002% 01874 002310 B4 IBS
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26} 148071 260 (L1333 395943 547,139 DAT66T OUEEET] 5173 RI06 9430 LI 4SS 002 D0dss D250 D0s4TI D55 Ted
I0.05° 164571 1405 00712 473253 475250 0.TRO9D 0.TR09 = - = o 0 — — - ) 0.00 270,05

*Tempemoures en [TS-80) soale “Triple point K ormal Boiling point “Critical point
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Thermophysical Properties of Refrigerants 30.5
Refrigerant 22 (ChlorediNuoromethane) Propertics of Saturated Liquid and Saturated YVapor
£ £ Emthalpy, Fnirapy, Speicifie Hest e, Wl ol Soanmd, Wisemsiry, Thermal Comd.,
Temp_* :::' 'm”"’;:';' B/l Brudb-F BlalbeoF cple s g/t -h Biuh-it-"F .’:"ﬂr;'::-,m,_,

¥ psia Liguid Vapor Liguid Vapor  Liquid  Vapor  Ligeid Vapor Vapor Liguid Vaper  Liguid Vapor  Liquid Vapor dymefem °F
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-0 102 9551 35 T45 -20.509 91074 005412 027439 02537 00244 L2350 3SR 4RRS L5337 00191 00780 000293 2540 -120
=110 1629 9459 20444 17970 92230 004675 02686 02M0 01265 12330 33T 4942 1405 00197 00763 000306 2444 -110
~ 2388 9166 1ESI1 —15427 93430 003959 026307 02543 OUIIER  123IS 3237 4097 1.260 000203 00747 000330 2349 100
o5 2B65 0319 15623 14054 S4018 003608 026055 02546 01300 12300 31245 5004 1.238 00006 00T30 000327 2302 o5
= 3417 9271 13258 -12.RE0 G605 003261 025815 02549 Q1312 1.2M7 322 59 1189 00208 00731 000334 2255 -9
-§5 4053 9224 11309 11604 95191 -00291% 025585 02552 01324 12305 3160 5074 L1444 00211 040723 ODOZ4l 2208 -85
R 4,782 9L.76 26939 10326 95775 002580 ©0.25366 02556 MI133T 123 JIIE 98 1100 0204 Q0715 0.DD34E 2160 -B0
-T5 SA1% W12 RM4ET  GOdA 96557 002245 025155 02541 00350 12505 MOTE 5122 L0600 00217 O0T0R 0005585 FLOS =78
=70 6561 9079 72233 7M1 96937 001905 0954 02566 Q1363 12308 3033 5S4 1021 00220 00700 000363 2068 70
5 T631 9031 G2TH —6ATT G7514 001587 024761 02571 OI3TT LINID 1990 5165 0985 00213 004697 0003T0 2022 63
=il HHIA ROHT 5470 -5 089 SHORT 001264 OM5TT 0257 0392 12300 TME SIEGA e8] 2SS4 OD03TE 1976 60
] 10.190 8933 47924 1807 GH657 000043 0.24400 02533 00406 12328 2006 5205 0M8 00228 00677 000D3%6 1930 -32
=50 11,703 3683 42119 -2602 99214 00066 02230 02591 Q1422 12339 2363 5124 OLEET 00231 0669 000394 1385 -30
45 13390 BE33 37147 1303 09786 000311 024067 02598 00438 12352 2B 5340 0857 00234 00661 0.DMOI  1R4D 43
~41 4% 1469 BTOT 34054 -008] MOOUE] D000 023955 02604 1449 12362 279 5153 OEI7 00236 00656 OOMOT  1B0E 4146
=4 15262 BTED JINTZ 00000 00343 0D0GD 02390 D26ds 1454 L2367 I7TE 3J5E WEI9 0237 00658 ODMI0 1T =D
35 17335 BT32 2X19M%] 1L.ME HO896 000300 023759 02615 00471 12384 X736 5293 DB02 00240 00646 ODMIE 1749 35
=30 19624 BARD 25084 2620 100443 000605 023615 02625 OI4RE 12404 26%  SZET 0776 Q0242 00639 00026 17.05 =30
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10 31230 8471 16T 023 03370 001813 023086 02658 00364 12300 2524 $312 0483 00054 00600 DOMSL 1528 10
<3 MEM BT L3150 %263 104083 002100 022963 B26R1 03RS 12344 MEI MO0 0662 00237 00602 00T 1485 3
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15 52475 2106 10261 14604 MOGO61 003270 022509 02737 QL1676 12714 2310 5360 0585 OO06E  OOST3 000509 1303 15
N 57795 BRI 09354 16070 106532 003556 022415 @2753 00702 12767 2268 53601 0568 00271 00566 000519 1270 20
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30 69651 8024 0785 IBB4E 107445 004124 023217 02787 QU755 L2ER6 2182 5359 05M 00277 00551 Q.00540 1186 30
33 TS 965 07161 20130 107884 004406 022121 02806 00783 12933 2I39 306 OME 00080 00544 DO051 1143 54
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55 10728 A0 05K 25056 100521 005523 0.2173% 028R0 O0GI1 1384 1967 5304 0450 00201 00515 000598 &2 5%
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5 17038 7323 0307 34E59 110530 0O07ITH 021250 3054 02160 14046 1705 5229  O3B1 00302 00472 0.006E4 746 RS
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IR0 55408 5451 00764 AETST WA0TA 002693 009136 05641 0SUT2 30IN4 Te8 43390 0076 036 00335 001470 L0 1BD
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200 GBA20 44068 004T®  BOS93 102000 014437 QUITEIS 1LTTE 2472 11 4B0 395 0121 00547 00395 002574 015 200
306575 510 00306 9L20E Y1208 006002 006012 - an " L] L] — -— ] L Oy 205 08
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Technical Resources

Thermophysical Propertics of Refrigerants 3017
Refrigerant 134 (1L1L1L2-Tetralluoroethane) Progertics of Saturated Liguid and Saturated Yapor
. o Emthalpy, Entrapy, Specific Heat ¢, Vel of Sound, Wissanily, Thermal Cond.,
Tempat ::: “;J"“'}”::,'J:“ Beuilh Brulh-"F Brulb-F | o fit's T Bru'hfi-°F .i‘:;:f’:‘.lw"_

“F psis  Liquid Vapor Liquid Vaper Ligquid Vaper Liguid Vaper Vapsr Liguid Vapor Liguid Vapsr Liguid Yapor dynelem  °F
=153194% D057 9933  S6RSD 31902 E036D1 009154 027923 02520 003099 L1637 M 4160 5262 00156 0LO0E4D Q00I7E  2ROT7 15304
150 0072 9897 45212 -JLETR RO.907 -QOB791 027620 02830 0411 L1623 3638 4183 4790 0059 (0832 000138 279 15D
=140 0AX9 9805 26063 -X0046 B304 -0OTHS] O26%ET 02834 D443 LI5E9 3345 4242 3EED 00064 00813 000214 26T -140
=130 0221 9703 15650 -26. 208 R37IS 007007 0.26319 02MI 00475 L1559 M52 4299 31238 00170 007K 0000 BT -1
=120 0365 620 97481 -233.360 E5,168 006166 025784 02%33 050K 10532 3360 4355 2762 00176 00775 00026F ME -1M
=11 0.5E3 D527 62763 20500 64620 005337 025300 0.2%66 00540 L1509 3169 HOB 2306 00182 00757 000201 BO2 -110
=100 0903 2433 41637 -17.626 %8107 -0.04527 0.24571 02381 QU573 L1490 3ITR 6D 2105 00187 00730 00037 299 -1
-0 1359 9338 JRIR] -14.7TM6  H9599 00373 024490 0IRSR 00607  LM4TS SOET 4509 1LEGS 00193 00712 00083 20T -W
-&0 1903 0342 19825 11820 9L103 002950 024152 02916 01641 L1465 2098 4556 1673 00199 00705 0.0036% 2116 -8
8 2302 9194 16711 10368 91858 -OORSTT 023908 02925 D065E L1462 2054 45TE LSET 00201 0.060¢ 000382 2071 75
=70 2ES 9146 14061 -3903 92614 002198 023854 0.293F QU676 L1460 2909 4600 1509 00204 (DGER 000395 XM -TO
] 1389 9057 12060 -T432 955TI -DOTBZ4 OZFTIE 02943 DAGM L1439 2866 4620 1436 00207 0.0680 0.0040E 1981 68
=60} A0 G049 0321 -5U5T W31 001452 02350 02955 D713 Llash 2812 4sd) 1369 DO2I0 00671 OU0E20 1936 60
55 4,703 2000 BETIZ 4476 4890 -001085 0.23470 0.2%5 00731 L1462 V7R 4660 1306 0.0212 00663 000432  IBS2 55
=50 5501 8950 TA621 19D 954630 000720 O0.Z3IZE 02976 0TS L1466 2735 46T 1248 00213 00655 00046  IB4T =50
45
Ay
=35

45 G406 R900 G643E | 498 96409 -000358 023252 02987 O07T0 LI4T1 2691 696 1193 00ZIF 00647 00460 1R03

40 TAI7 BRS0 5. TRI9 0000 97167 Q00000 023133 02990 001790  LI4TE 2648 4712 L0142 00221 00630 0073 176D

-35 BST6 BROOD  S.0544 1503 97024 000356 023060 03000 01811 LI4Bs 2605 4728 LODS 0213 0e3l 0004RE 1706

=a0 Q62 BTAS 44330 3013 9E6TY OOOT0R 022973 03021 OOR3  L14% 2363 4742 105D 00216 0614 000450 1671 -30
=23 11.299 B698 39014 4520 99433 0058 022892 03033 DIRSY L1508 2320 4756 1007 00229 00606 000512 1630 -25
=20 11598 E64T 34449 A0S [000E4 OO14D6 D22E16 03047 DOHTS L1521 477 476K DUGH 00231 00608 000525 1557 -0
15 671 8595 30514 TSED 100932 001751 022744 03060 OUB0E  LIS3T 2435 4770 0930 00234 00600 Q0053F 1544 15
1493 14696 8594 30465 T600 100942 001755 0.22743 odesl 089 11537 MM 4779 0929 0.0234 00601 00053F 1544 1493

=10 I6632 R543  XTI09 9015 101677 000093 022678 05074 G092 L1554 2393 4755 DRRE 00237 00593 000552 1302 -0
-5 1B 70 B400 24154 10657 102419 DU02433 022615 0306 00995 L1573 2350 4793 el 000 00886 DO056E  14eD 5
o 20170 2437 21579 12207 163156 002771 0.22557 03162 0.196% LIS®S 2308 4805 DE2E 00242 0057 0O0OSTE 141 /]
5 7T BMEY 19330 13764 10XBE9 003107 022302 03017 040993 L1619 2266 4RI OOT9R 00245 00271 000592 1376 5
10 X628 8329 L73ST  1502E 104617 OUO3440 022451 03131 020X L1643 2234 4516 0769 00248 00564 000605 1333 10
15 T3 2174 LAE23 16401 105339 OUFTTI 022403 03147 OCNMT O L1674 21K 4810 0741 00250 00856 00061% 1254 15
N 3RIM 219 1404 13481 106056 004100 022359 03164 02075 L1705 2040 4322 0715 00253 00549 000632 1253 X
I G800 163 12T DOTH 100767 O044I% 022317 O.MIE1 02100 LIT40 20598 4822 0689 00250 00042 00060 1202
3 40,784 BlO6 L1543 21667 [07ATI 004755 022278 Q3198 0213 L1777 2056 4812 0665 0.0258 00535 000660 1172 3D
35 45092 2049 LO4TE BT (0K 167 O0S0TE 022341 0316 02163 LIRIE 2004 4819 0642 00261 00378 000674 1132 35
40 401 TD0 00528 ME00 [CEBSE 005402 0227 035 0214 LIBG2 1973 415 0620 0.0264 00821 000688 092 40
45 MY TRIZ 0ES0 26515 109537 005724 0.220174 03255 02226 L1910 1931 4810 D598 00267 00514 000703 1053 45
30 60 TRTE 00 2R150 10020% 006044 022144 03T 02260 LI9G1 IRES 4R03  DSTE 00270 00307 000717 004 50
55 65913 THIl 07238 X796 [108TI Q06362 022115 03X7 02204 LNNE 1347 4794 0558 00273 0.0500 000732 975 55
G TILI0S TS0 06625 31451 111514 OOG6R0 O220RE 03319 D3I LIOTO 1905 4TE3  0539 00275 0U403 000047 93 60
65 TEIXG TRET Q6072 3320 112065 006996 022062 03MI 02368 L2145 1T63 4770 0520 0027H  0.04ES6 000762 BS8 65
T BSE03 Th24 05372 M9 112796 0TI 022037 03368 02408 LI2IT 1721 4756 0303 00281 0.0479 000777 L2 U ]
TS Y3350 TEAY 0SI20 364901 113414 007626 021013 03394 02449 LI 16T AT40 DARS 0084 04T 00003 BB 75
L] 0139 74504 0A4TI0 35095 11409 007930 02190 03422 02402 12382 1636 4722 0469 00287 00465 000809 786 B
& 10593 7427 04338 39913 1600 008252 021946 03431 02537 LMTS 13 4700 0433 00291 0438 0u00BZ3 T4 B
o 11901 7358 03999 41645 [15.1586 005565 0.21%4 03432 02585  LISTR 1551 4679 0437 00294 00450 0.0Fe2 713 W
95 12865 T28R 03690 43392 115746 Q0SRT7 0.21521 03515 02636 L1690 1509 4654 0412 00297 00444 000RE0D 6TT 05

100 13885 7R17 007 45155 106230 O0918E G21898 03331 02600  LIB13 1466 4617 0407 00301 00437 000RIE A4 100
W05 14965 Ti44 03048 45904 116813 009500 21T 03589 02747 11050 1423 4598 0393 00304 0083 000897 S06 105
10 16107 7069 02911 48731 117317 00911 021850 03630 02809 13101 1380 4567 D378 0030F 00424 00096 571 110
115 17304 6993 02693 S0546 117799 0023 021536 03675 O0IRTS  LI26H 1337 4512 0365 00312 00417 00096 536 115
1200 18586 6004 0403 S23R2 (18238 000435 021800 03723 02048 13456 1204 M5 D351 00316 00400 000ME 503 12
125 19928 6R32 02308 5439 118650 000748 021772 @3TIS 03026 L3666 1150 M55 D3R 00320 00403 00091 460 15
130 2341 6749 02137 56019 119095 001062 0.21742 03833 03102 L03 1J06 #i14 032 0054 0036 a0ld 436 1w
135 2382 sba2  DUIURD SEO23 11946E 011376 Q21700 B3NRT 03208 L4173 1162 436¥ 0313 00319 00GER a0l031 404 138
140 24302 6573 0UIB33 50054 119807 011692 021673 @3%E 03315 LBl 1117 4320 0300 0.0334  000E2 0O0I05E ATZ 140
145 26036 6480 01697 61915 |NLI0E 002000 021634 04045 03435 LERI7 1072 4268 0288 00339 00375 001089 340 145
150 27TA1 G383 01571 G3O0B ID0S66 OUIZII0 021391 0413% 033 LA230 10Z7 4212 0276 00M4  0OE 001122 309 1%
155 573 6IRD 01453 65036 120576 012653 021581 041 037N LSTIH ON0 4153 0264 00330 O0G61 001138 279 188
160 31473 AL76 01343 62005 |71 QU070 0214EE 04362 DIV L3IR 034 4090 D253 00357 QO3S 00119 250 16D
165 33465 G065 02 TOUIE (20823 00300 0.2143¢ 04304 04133 LT0Z2 886 4024 0241 0.0%4 00046 00122 2 165
170 35553 5947 01142 71283 |I0R42 00344 021356 04675 04400  LTRE? 83T 353 0229 00372 00339 001297 193 170
175 37741 5831 Q1051 TA509 120773 013985 021274 04857 04733 LS9 786 3ET7 D218 0031 00332 00l3E 166 175
180 40034 5686 0094 TER0T7 120598 004334 021150 05156 05159 20405 TM 3795 0206 003 00325 001430 139 18D
185 42436 5538 O00BE1 79193 120.2%d4 014693 021060 05512 05729 23321 680 3TL0 D 00403 Q03I 001516 114 1BS
190 44932 S5T6 DOROIL  RIG9Z 109822 00066 020915 06002 06532 23040 63 MGIR  DOER 00407 08300 B0laX1 0w 1w
W5 47591 5191 00724 E4343 119023 015459 020771 06768 0TISI 29193 565 35RO D69 00435 00304 001760 06T 195
M0 0359 4076 00647 RRII4 118097 003820 0.20561 0E0e1 00835 3630 502 MI3 0155 00457 00300 00IMS D45 200
5 53268 4708 00567 90454 116526 006353 0.20275 LOEM 14250 51360 436 3294 0040 0.04B9 Q0000 00ZMO 0 D26 205
20 36335 4320 00477 G430 113746 OGS 009814 L1130 30080 102130 363 N33 00X 00843 00306 00XME 008 210
21391 3METE 3106 00313 103804 03894 OUERN0 008330 = S - 6 i — —_— a - oog a0

*Temperatures on [T5-H) scale “Triple point ¥Hamal boiling poimt “Critical poimi
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Hefrigerant 134a Properties of Superheated Vapor

Pressure = L44% prin Pressure = X500 psia Prewsure = SO0 psia
Saturation kemperature =—1492°F Saturaiien icmperaiure = T.22F Saturation icmperature = 4L 219°F
Temp.* Dowity, Ewmthalpy, Entroepy, Vel Soumd,  Temp.* Dmi?- 'rlhﬂ"'ﬁ, Emtropy, Vel Sound,  Temp* Ihrndl:‘!.. Enthalpy. Entropy, Vel Sound,
F 1T By Dol F ft's F Bwih-"F T °F /T Biw'ly  Dwlb-"F s

Saturated Saturated Saturated

Liquid 85,7972 .53 QT3 24502 Liquid  ®3.4823 1432 003224 22639 Liguid ~ ThRI2S 2479 DOS3ITY 19823
WVagor 03263 1e0g]  0lITi3 4780 Vapor 05426 1407 022446 4815 Vaper 1545 10874 02270 £81.7
o 03158 10362 023335 4572

0 0308 10745 024149 HR0 20 05245 10660 022962 4859

40 06T 11134 024944 5102 40 04591 11061 23800 504

0 0178 11531 025723 210 L] 04765 11466 024596 514.1 &0 05982 11300 (023005 4962
ko 03642 11935 DI6E6 531.5 B0 Da563i  1IRTE 025373 5254 ki Dw=e 11732 D23 9K
100 0. 2541 12347  DI7236 316 10 04379 12286 026135 5362 100 Donss 12168 024614 $125
120 02448 12768 Q270N 5514 120 04212 12722 02631 566 10 08670 12607  DISIRS 5343
140 01362 13196 OIETO0 5610 140 0ADSE 13155 02%15 556.7 140 0E32T 13050 026139 558
160 02282 13632 DIWI6 3T0.4 160 03916 13555 028317 566.5 160 DEME 13501 D268TT 556.7

180 0208 4077 0300122 5195 180 03786 14043 020048 560 180 07718 13937 D601 5672
200 02139 4530 020819 5883 200 03663 14458 02070 5853 100 07454 14420 028N A
220 02074 14950 Q31507 .3 220 03549 14961 D3ML] 4 patec 1] 07208 14889 D.X9004 5872

40 0013 15459 032187 . O 40 D43 15432 030124 A3 a0 690 15365 02974 068
200 0. 1955 1593 DIZRSK fid s 260 03143 15900 03179 wBl2n ] .6THE I584%  DMEES ol |
2800 LIRL 1] lad 20 033522 L1 ] i 0.3r4% Iai 6 032464 Ll T 180 D6S6S  IH3SE DASS w152
300 008500 16002 034178 6311 300 0le0 I8RO0 033112 6200 300 L6383 16835 031719 6241
Prissure = TS0 psia Frossure = THLIND pria Pressure = 125,00 pia
Saluration lmperature = 81,.24F Satmration temperature = THITF Saluration temperatore = ULI5F
Tomp,*  Deonsity, Enthalpy, Entropy, Vel Sound, Tmp.. [Im.?r Lmhdp;. Entropy, Vil.Sound,  Temp.* [Iemi?, Enthalpy, Entropy, Vel Ssund,
¥ I/ Bewih  Baudbh*F  fi's Bowlb*F s ¥ (L] Brulbh  Hiwlb"F R
Saturated M Saturated
Liquid ~ TLI6Z 3198 00677 17954 Liquid 730242 3769 007840 16468 Ligaid ~ THI27% 4233 008TIS 15347
Vapor 1. 5656 11AT  0IXEE 4TE.1 Vapor LT HATR  DZI%60 4718 Wapar TR 1541  MDZIR9E 4667
] L4873 11574 0IIH09 4907 £ L85 11398 021998 T3
[LC}] 14002 12030 023630 507.7 L] 10576 IIRED 022874 491 6 100 2.563% 17,16 022212 4739
120 L3016 12485 024439 £1lA 120 18500 12385 02309 278 1200 TA0Z5 12206 DI3000 44929
140 1LXX 12043 025215 5345 140 1.7597 12829 024512 5224 140 104 11708 DI 5097
160 12254 13404 025971 S L0 16800 13302  D.252EE 530 1] 2. 1561 13196 024725 525.0
150 L1817 13669  DI6TID 558.2 180 1. 6094 137,78 0.26044 IR 180 20577 13683 D2549E 539.0
200 LI3E} 14339 027434 5652 200 153463 14237 026781 3608 200 LSTID 14071 026250 5332
220 L9 14815  02IE145 5T9.8 0 14891 14740 027502 523 210 1.8935 ldh62 DRI 564 6
2 .06 15297  DIKH43 3501 a0 1.436% 152327 D.ZEZID SHI3 2an | K233 15156 027700 364
260 Lozsn  IS7RS 026531 00,0 260 13886 15721  0.28905 A 260 17592 15655 DI8402 5578
250 L 162,79 020208 0.7 250 13444 162,19 029558 6041 280 L7006 16159 029093 84
00 09671 16780 DI0ET6 Bl o0 L30T 16724 030261 G140 300 L6463 16667 02977 HIRE
320 09398 IT2R7T 031535 628.2 30 12647 17235 030925 6236 320 15959 17182 D340 6189
340 0.9138 ITEQ]  DI2I86 6371 340 1.2287 17752 031579 6329 340 15492 17702 031098 6287
360 08855 18321 03IR2R (SRR 36l L1950 IBZTS 032215 2l kL] 15055 18227 031747 6382
380 08665 15848 033463 654.5 JED 11633 15804 032863 G510 380 14644 1B7.59 032388 6475
A0 0. &8 193,82 034091 629 400 11334 19339 033494 BS9E 400 | 4258 19297 033021 BE66
Pressire = | 50,00 psin Presaire = | 7500 psia Fressure = 0 psia
Saturation femperature = 105.17F Saturation tomperature = 1 1576°F Saturation lemperature = 125.17F
Temp.*  Density, Enthaky, Foropy, Vel.Sound,  Temp.'  Density, Eothalpy, Fntropy, Vel.Sound,  Tenp*  Density, Enthalpy, Entrop), Vel Sound,
F It Bouiy Bl F s F L] Biwdb  Bowih*F s ¥ Bulbh  Buwlb-=F s
“Saturated Saturated . Saturaied
Liquid TLA013 4678 D05 14151 Liquid 9. 7902 062 D026 1325.3 Ligaid 682602 .04 DI072L 1240.5
WVapor JA800 1671 DZIS44 4600 Vapor ATEL O NTTG 02174 4530 Vapor 4437 11861 021743 50
120 10077 12064 022530 ATh. & 120 16836 11895  0.21999 4584
140 28181 12578 023403 4960 14 JAl48 12438 022921 4513 140 4.0726 12286 D22460 #65.2
160 26620 1308 024231 5133 160 3% 12064 023TE3 5005 160 TR0 1836 0I3N6N 4878
150 15295 1358} 023026 5289 180 30271 1T 02602 5183 150 35561 13370 024210 7.2
20} 24146 140,82 0Z5T94 i3 206 1.8T85 13990 025388 5340 1] 3.3656 13894 D258 524.5
20 23131 1438 OI6539 5567 220 LT4R4 14459 DI614E A3 10 1056 14404 DI 34012
40 1108 15083  0IT726T 560.3 40 L6349 15008  0.26RET 562.1 ) 1623 14931 026544 5547
20 240 15558 DI 413 260 1532 155,19 0207 ST4R il 9T 15450 027274 ShE.3
a0 2.065% 16097 028675 ;T H) T 16034 DEEE2 SEhY 1] 2 ErAT I5ag  DIXFMRT 51,0
300 15971 1600 029360 BO3.T 300 13558 16551 029003 SURS 00 17134 16482 DIRAR4 5932
LRl] 1.9338 17128 20033 [ 320 1.XTRS 170,73 0.296%1 BS 30 2a305 1700 029368 BldE
40 1.E751 1T 5l (L3060 G145 340 2.1071 176 DGR vl 140 25455 17549  D30LS sliw
360 1LE208 12180 03149 6344 360 LI4IT 1IR3 031004 6305 360 14668  IROAZ 030700 6267
L] 1. 7695 18714 031993 (SRR = 2.0795 1R6.69 031651 05 380 23934 186,23 031350 6370
A0 1.T216 192,54 032628 G334 LU 2.0216 19211 032290 6303 400 2.3254 19168 D319 47,1
420 16766 19800 033256 BhLA 420 10678 197359 032020 6507 420 1614 19708 D326 B56.0
Hi L&341 M35 0IRTE 6716 Hi L9064 20512 033542 BE30 440 22007 20273 DI3248 Bhi64
460 L300 M908 OI4ES GEOA L0 12683  RT1 034156 GTRO 460 21453 20R34  DI3RA4 675.7
480 15558 21471 035094 GELD 480 18228 21436 034763 GRED 480 0920 21400 034473 GE48
500 L5197 22040 035692 6974 SO0 L7797 22005 035363 5.6 500 217 21971 D350TS 6937
*Temperstures on [TS-00 scalo
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Thermophysical Properties of Refrigerants

Technical Resources

Jn.19

Refrigerant 134a Propertics of Superheated Vapor (Conelivded)

Pressure = 22500 psia Pressure = 2500 psia Pressure = 175400 psia
Saturation oomperanare = 13595°F Sanuration temperarure = 1418 Saruration temperature = 149.27°F
Temp.®  [unsity, Enthalpy. Entropy, Vel Sound,  Temp.®  Density, Enthalpy, Entropy, Vel Sound,  Temp.®  Densdiy, Enthalps. Entropy, Vel Sound,
“F I Biwll  Baw/lh-"F s “F et Biwlbh Bl "F s “F na'i? Biwlbh  HBawb-"F s
Samratcd Satarated Sataratcd
Liquid 66,7870 542 026G 11628 Liquid 683526 G050 00170 10%0.7 Liquid 635423 G343 002241 10234
Vapor 49605 11930 02169 4381 Vapor Jo060 11984 021634 4303 Vapor G285 12025 021572 4123
140 4R13 12116 0.22002 4T3
160 44191 1659 02195 4756 160 51189 1254% 022360 458.2 160 50060 12382 022038 4412
180 401006 13254 025R40 4954 120 47278 13030 025484 ELEN 180 S5EAG 12058 025133 4609
200 IRTUG 13794 06T Sld.6 X 44T 136ES 024343 S04.2 X0 50431 13578 024026 4934
220 IaTEd 14325 DI5465 5116 20 41756 14234 025156 5128 20 497K 14138 024562 5137
Mo I5058 14852 026229 5472 Mo 30664 147,71 0.25935 33105 40 4 4465 14687 023658 5317
260 33542 150TR 026000 Sal6 260 IR 15305 O26GRR 5540 260 42314 15230 026423 S480
280 32202 15904 027691 575.1 280 35265 15837 027418 5602 280 446 15769 027162 563.1
300 30595 16432 028395 SE7.9 L] JAR4T 16371  0.28129 SEL6 30 18202 I63.08  0.27881 5772
320 LORY 16962 029084 G000 320 15T 16906 0285 5953 120 17317 16849 028583 5905
Mo LREGT O ITART 029761 6117 M0 32408 1TH44 0209506 6074 M0 15RT O ITASD 029270 IR
360 I79TR 1A0.35 0.Mm25 622.8 360 30342 1T9RS 03075 6189 360 1ATod 17936  0.2943 6151
380 LT12 18ATY 00 [iEEN] 380 3033 18331 00dx2 G300 380 15646 IR4E4 030604 G666
400 I3 1914 031T2S 440 40 10451 1R0R1 0314 40K 400 12612 19037 031254 AT
420 15597 19677 D3IIASK h54.0 420 . L L R U ) 651.2 420 ERLLE 19593 03RS haR4
ER1) TA4%00 20234 032084 LLERY EE 1) LTI 20004 032745 LI 0 J0TSE 0185 032528 GERE
440 IA424% 207.%% 033603 6734 440 27072 20758 033365 6711 460 29922 W70 033147 HER.G
AR0 23636 264 034213 GRLE ARO LAIT4 2132T 03T BROT AR0 o1 NI 033761 &TRT
00 13057 21036 034R16 G910 00 LETIT 21002 034582 6001 00 1RIT MEST 034368 GRR
Prossure = ML psia Prissure = 32500 psia Prossure = 35000 psia
Saturation lemporature = 156, 16°F Saturation temporature = 16262°F Saluration temperaiune = 16 T19F
Temp.* Density, Ewmhalpy, Eniropy, VelSossd, Temp.' Density, Enhalpy, Eniropy, Vel.Sossd, Temp,” Density, Emhalpy, Eniropy, Vel Soumd,
¥ I Biwlh  Haindlh-"F s “F Biwlh  Hawdl"F s “¥ ' Bimlbh  Hawdb-F s
Sanrated Samuraied Saturaned
Liquid 675436 GHI5 01 26RG RELE] Liguid &1, 1446 BRG2 OIS0 LR Liquid 597154 Tis4  0sEIG R417
Vapor 69907 12054 D155 414.2 Vapor T.7526 12071 02431 4059 Vapor K357 12076 DZ1349 s
160 BEIGH 12192 021730 4120
180 610118 12855 0.2ITR2 4558 180 69220 12656 022423 4403 180 T.R491 125,18  0.22046 423.2
2060 56230 13461 023715 LEFN| L] 62928 13336 023408 4T02 L] T4l 13L00 0230408 4516
220 22404 14030 0245 S04 20 SR31 1334 024300 445 20 eA561 1384 024020 4844
240 40472 146,00 025393 sy 240 AT 14510 025136 5155 240 60219 144,17 0.24888 s07.1
260 46939 15132 026171 S41.1 260 51741 150.7%  0.25930 SH.0 260 5.6T28 14991 025698 526.9
280 4ATSE 15700 026921 5500 280 40308 15629 026692 5509 280 FA805 15556 026472 5447
300 42852 16245 027649 5718 30 47007 16181 027428 66,4 300 5.1295 161.15 027218 56l.0
320 a.lled 16790  0.2B3ST SE5.T 20 4. 50E2 167.31  0.2ELE SR0.9 320 4. 9098 166,72  0.27941 5761
340 1631 ITRAT 0200 SRR 340 45352 ITLR2 OCIRARAI S48 340 47048 ITRIT 0.2R644 00,2
30 34247 ITE.ES 02977 Bl1.2 360 41790 17835 D224 w74 3h0 4519 17754  DEWi32 [LEER.]
kil EX L 15437 030392 AR k1 A036H TR0 030193 107 k1 43507 18342 03005 alhd
400 I5EME 18992 QM5 6146 400 10063 1E948 03059 6315 400 42355 1003 030665 6284
420 34737 12551 DLI16ER H45.6 420 3. 7859 12509 031495 A28 420 4.0101% 1867 031313 601
0 13T 0005 0a 6561 A0 16743 20075 032131 BELE A0 10T 035 031952 6514
460 32799 20683 032945 Gty A0 35T00 20644 032757 G644 460 JR636 20606 032580 652.2
430 31922 21255 033561 6767 430 JATII 21219 033375 64T 430 37564 21182 033199 6T2E
500 L1098 21832 0346 %65 500 I3RS 21787 033584 634.7 00 36561 762 033810 GR350
Pressure = 37500 psia Pressure = 406000 psia Pressure = 60000 psia
Saturation tovmperature = | T4A6F Saturation temperature = 197.93°F Saturation temperaiure = n'a [supereritical
Tomp.*  Dhmsity, Enthalpy, Entropy. Vel.Sound, Temp.®  Demsity, Enthalpy. Entropy. Vel.Sound, Temp.® Density. Enthalpy. Entropy. Vel Sound,
¥ it Brulh  Bawih-F fi's ¥ it Biuh  Bawlh°F fi's ¥ [ Brudbh  Bawih-°F Ti's
Samrated Saturabed
Liguid 581974 T4 03508 TR5.9 Ligquid 55203 ThAD D428 EETR
Nopor 94209 12069 021256 3%0.00 Vopor 10,3541 120,50  0.21152 %04
150 0408 1200 021634 LR 180 10454 12053 021158 3506
200 7.8 130,54 022781 444.1 200 B30 12893 022451 4205
210 7121 137.08 0Q.23758 4T4.0 210 TR 135R5 02354 4630 210 196784 11827  0.20421 3403
240 G028 14509 02404 4985 240 T2045 14218 0244003 4507 240 14215% 13350 022343 4001
260 G196 149.07 023473 5196 26 67351 14821 028282 5123 26 12267 13052 0.23530 4407
180 5.R555 15482 026260 5384 180 63472 15406 026055 5321 280 110672 147,15 0.24522 AR0R
1L S56% 16047 027016 3535 E1L1] G021 15981 O6E21 3500 L1L1] 102049 15383 025413 06,7
LR XX 1ARIT 0 02TT4Y iTL3 LR 5.7425 16549 027580 Sih. 5 LR LEEET I a4l M2
i) S0 1TLTI OIB4ST S%h.0 Rai) 54977 17105 028177 5%1.7 R RARUS 16639 027024 s40.2
360 400665 17712 019140 908 36 52800 1TARED 023975 596.0 36l B5105 17245 02774 561.5
350 47300 18204 0.2UH2G G120 350 50848 18245  (0.29656 6095 350 £.1351 ITRAS  0.28496 SR
4} A5600 12058 030400 G54 40 40078 1RR12 030023 B4 40 TIREE  IR440 020197 6001
410 44217 124 031140 LERR) 410 47454 103E2 0300 BT 410 TARM  1R034 02970 G150
44 42857 19994 021TH2 G489 A4 4590 19954 0.31621 ek 5 A4 72015 12626 030546 6290
4l 415% 20568 032413 Gl 1 40l 44584 20530 032154 657.9 460 60521 MLID 031198 424
450 40421 21046 035004 AT0E 450 45303 21009 03T G690 450 6718 RIS 031838 6353
500 39323 2I7XR 0 033647 6%1.3 S0 420107 21693 033492 6796 500 65118 21402 032467 H6T.6
*Temperatuses on IT5-90 scale
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Technical Resources

Thermophysical Properties of Refrigerants 3033
Refrigerant 4044 [R=125143/1 340 (44/5204)] Properties of Ligoid on Bubble Line and Vapor on Dew Line
: Enthalpy. Entrapy, Specific Heal o, , Vol of Sound, Visgomity, Thermal Cond.,

::: Temp.,* °F Dfm"'::,}g“‘ Bewlh eudb-F Bu/lbF &, i Iy Beuh- B °F ,?;:ﬁ ::::

poim  Bubble  Irew  Liguid Vapor Liguid Vapor Liquid VYapor Liguid Vapor Vapor Liquid YVapor Liquid Vapor Liquid Yapor dynefom psia
I -129.5 -127.50 B0.6] 362310 -2633 70176 -0.0700% 0I2616 029207 01554 LI1&] 373 439E 1695 00181 00695 0.00369 1742 1
15 —12005 -118.11 BR6d 24.7754 -2356 7311 -OD6ZIS 02201 02901 00589 1160 3050 4446 1518 00186 00673 DO03RE 1692 1.5
T 129010003 £7.91 IB9245 2149 TA04 005611 Q21920 02000 QU615 1150 64 4480 1403 00190 00665 000403 1653 2
L5 -107.10 -105.29 8733 153578 -19.8]1 7498 -005129 OZITI0 02902 01637 LI15% 2898 4507 1320 00193 00657 0.00414 1622 25
3 10208 -10042 B6E3 129403 1838 75690 004717 021544 02005 00656 1050 R4S 4529 1255 00095 00647 000423 1504 3
4 %08 9240 BAOI 9.EMI -l602 T6R6 -0.040T6 021292 0.2912 01688 LISY 2760 4563  LI59 00199 0.063 DOBMI 1542 4
5 X749 -BSET E533 ROGOO -14.00 TIEZ 00355 OZII06 0320 00715 L5% 604 45K9 JOEE  00M3 00621 000456 1500 5
6 -B1LEY 8032 BAT6 6TI05 -1146 THG4 003119 020960 02920 OUTIE L5930 4610 1033 0020 00614 000468 1479 &
T T -7546 RADS SEAOT -11.02 7935 002742 OI0R4] 02937 OUTSE LI&D 2592 46RT  09R9  00Z0F 00606 DUDDMTE 1450 7
L] Tigd -TLI4 B3RO0 50716 -9 7998 002400 020741 0.4 OATTT LA6L X851 4l 095 00200 00500 DOO4RE 1435 B
19 6508 -6364 B30l 40954 -7.51 RLOT -0.01339 020581 02959 00811 01062 2481 4664 0392 00214 00587 000505 1379 10
12 3868 -5725 8134 33353 560 BLOO 00036 05T 097 OUB40 1064 12 4680 0845 00217 00STT 000519 1340 12
14 =501 5065 8074 20582 -390 E281 000044 020357 02987 OUBGG 1166 T2 4694 0BG 0020 0O05GE 000332 13w 14
147 5120 4985 BL3S 29217 33T H30T 00812 020326 02991 GISTS Liss 1355 4608 095 00211 00564 000536 1295 147
16 4758 4665 8120 26968 -241 B3S3 000577 Q20273 03000 CGABDI 1067 IV 404 O0TM 00213 00561 000544 1275 16
18 —4242 4211 B0T1 24132 -1.03 R4 IE -0.00246 D203 03017 00913 116 2186 4717 0747 00225 00554 ODDSS4 1247 1B
0 -39 -39 B026 20845 0.2 BATE  0.00055 020041 030X 00935 1471 X9 4719 0723 00217 00543 000564 1220
21 =333T MU T9EY 19960 140 E332 0.00332 OQI0088 03033 0935 1T XIS 4724 OT00 00219 00342 000573 1196
L ILTT -30S3 FO44 LEIT9 150 BERY  QL00SER 020041 03046 O0.09M LITS  2IR4 4TRE ORI 00230 00537 00058 1173
26 -IH3S -ITAT TR0d 1.M033 333 B630 0.00EXT Q19998 03056 0992 1AT6 2134 470 0663 00233 00532 000590 1152
M IS -0 TRTI L3ET3 451 BATS 000051 QU9eD 03067 02010 LITE 1127 4733 0640 00234 00527 000508 1131
W -0 <2002 TEIT 14BE3 A BT06 0001263 OUSS2F 03077 02027 LA%0 2001 4T3F 034 00235 005D 000605 1102
51 <19 -|RIT RO 13974 63F EDS6 00463 O9ER 03086 043 10K W76 4736 020 00237 00519 0006IT 1054
M 1662 -1346 TRTA L3IEY  T0é ATO3  0.00653 QUIUBS4 0300 02050 L4 2052 4736 008 00238 00515 000619 10.76
36 =401 -1ZAT  TT44 12484 THT BRIY 001834 OUISEIE 0305 00T 10&6 030 4The 0397 0023 00511 000623 10359
£ TL52 1039 TR0 LIE52 875 BR61 002007 OU9BI3 03115 020D LISE 2008 4735 0586 00241 00507 00053 1043
40 =902 -801 7687 10281 950 8BS 00ZITZ OUSTO0 03124 02104 1LIS0 1987 4Td4 0576 00241 00504 00063 1027
4
44
48
4%
]
55
6
[
kL

=681 =571 7640 10763 102 EU26 002331 QLIYTGE 03133 Q2119 1192 1967 4733 OS66 00243 DOS00 00064 10,12
~4.5% <350 TG4 Le290 0.5 8956 002484 OUGTHE 03141 02133 LIS I%4E 4T 05T 00244 00407 D00HS 997
=244 -136 7609 05857 1160 HORL 000632 OISTI9 03050 02146 1196 1930 4719 OS4E 00245 004 DODASS 983
036 071 TAEE4 059 1L 9001 002TM 971 0358 O216d LISE 1912 4TAT 0340 00226 00402 000560 970
1ad 371 TRG0 05091 11L& G05E 001901 OU0%E4 03067 O21TF 1200 1894 4723 0332 00247 004ER 000663 G356
643 74T 7503 OEIES 1441 9101 003237 019655 03188 02206 1205 1853 4718 0514 00250 OQU4E2 Q00678 925
1059 1190 7448 07609 1384 9138 003539 0U%621 03208 02Z3T 1IN0 1814 470 0498 00252 00476 DO0DS90 893
1507 1607 7397 07033 17.0% 92011 003522 009590 03r28 02267 1215 ITIE 470.] 0483 00254 Q0470 000700 K467
1902 2000 7347 06337 1847 G260 004088 019562 03247 02297 1IN0 IT4d 4681 04T0 Q0257 00465 D0OTIZ B4l
BT 237 TrReY Al 1989 9307 004339 Q19537 0367 023X 1226 ITI2 46X 0457 00259 D0480 000723 K16
B 6.3 2727 Tr54 05724 HN26 9350 Q.ESTR Q19514 03286 02354 1231 1681 4670 0446 00261 DUHSS 00073 792

T A e )

k3 W A4 TR0% 033AT LA 9390 0.04B0d 01%49Y 03305 O23RX LM 1651 4659 0433 00261 00430 DODMI T

L] 32% 31BE 7167 05085 X205 430 005021 Q%71 033 02409 1242 1623 4647 0425 00264 00445 000753 T4

95 X607 3698 7125 O4E1F M09 G466 005220 019452 03342 0436 1248 159 4035 0416 00266 D442 000763 727

100 W4T 3996 T0R4 04570 2500 G500 005428 008434 03361 02464 1254 1569 4622 0407 00268 00433 000772 707

(1] 447 4560 7006 04145 2701 9564 005804 01900 03399 D25IR 1266 1520 45946 0391 00271 QU430 000792 G660 1D
120 5062 S0E6 6932 0ITHY 2EET G621 0155 QI936E 03437 025T? 1279 1473 456% 0376 00275 00413 00010 634 120
130 M9 5581 660 0BS5S 053 9673 006485 019338 03475 02626 1292 1429 4540 0363 00278 00416 QO0R2Y 601 130
140 968 AR 6TS0 03222 316 910 0.06TRS 019300 03314 O26RX 1306 I3RT 4310 0331 00281 00410 DODRAE 565 140
150 G0 6491 6723 0.2904 3373 9762 007000 Q9281 03553 02739 1321 1347 4482 0339 00284 00404 000REE 54 150
160 6636 6213 6657 02793 3523 SEO1 0.0TIT] Q19253 035 02797 1336 1309 4452 0329 0023 QU359 000835 512 160
170 TXAD 7RIS 6593 02614 3668 9837 007639 OUI9226 03835 DIBST L3S 1273 4420 0319 00291 00354 000904 485 170
180 T6.2  T699 6530 0454 IR0E 9869 (07TEQG QU919 038TR 02919 1370 1233 430 0310 0029 QUBBER 000922 460 IBD
190 TO.ST  ROAE  64EH 02311 1944 UESE 005143 QISITD 03722 02984 L3EE ID04 4358 0301 00297 03R4 00D 436 140
200 B35} R423 6407 O0.21B1 407 9925 Q0E38] Q19143 03767 03051 1408 1171 4226 0293 00300 00379 000961 413 200
220 ALIT NS4 62ET 01955 4339 9970 (LOREIZ (LIS90RS 03864 03194 1450 1106 4260 0277 00300 QU370 001D 30 230
240 96,57 9721 6LT0 00764 4570 10005 009259 019026 03069 03353 14%8 4B 4194 0263 00313 00362 00LML 330 MO
260 10248 10309 6053 00601 4502 10032 009663 OUEDG2 04086 03530 1553 991 4126 0250 00320 035 001084 293 260
280 10B.06 10R64 5017 QU260 5025 10051 00047 QUSR0S 0M4Zl6 03TI0 1616 936 405T  OZIE O03E DOB4T OOIL31 159 IR0
30 1133 11390 SR 00336 5242 10061 000417 018823 04364 03959 1690 BR4 3SRT 0227 00335 00340 001180 28 300
320 11K36 1IERY ST03 OUI16 SN 10064 (0773 00745 04534 04226 1978 KR 3918 0216 00343 DUE33 001235 1% 3N
HO 12304 12365 S5E] 00127 5660 10053 QUINIB OQIB6G60 04733 04543 188} TR} 3B 0206 00352 0.026 001294 171 MO
360 1XTTIOB2809  S461 0U03R SRAS 10043 001456 OUIESG6 04972 04927 013 TR 3T6R 0196 00362 003 001G 14 360
380 13209 13254 5335 00936 606T 10020 001787 QlB4e4 05265 05404 20T4 685 3602 0BT 00373 DOBIS 001435 LI 380
40 13625 13671 5203 O.0KE] 6268 G985 QU214 QB34 035835 06014 2333 63 361.F 0I7T 00385 00309 001520 L0100
450 14607 14642 4836 00713 6780 OGR4I 002934 QITORT 07246 0TI 3313 519 416 054 00423 D029% O0IBDG 054 450
S0 15497 15522 4351 00556 Ti4e 9551 QU3RI3 QIHIG 12912 IROGE 6526 396 30 028 (0488 0.299 00ZME  QIE 500
SHLC 16250 16250 3SB OAD9 WSS WOKS OMOT ONMT —  —  — — — = = = — oM s
*Temperaures on [TS-94 scle “Hubble ard dew points a1 ohe standrd atmosgphens “Critical point
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Technical Resources

Thermophysical Properties of Refrigerants 30.35
Hefrigerant 4070 | R-32125/134a (23/25/52)] Propertics of Liguid on Bubble Line and Vapor on Dew Line
e Enthalpy, Emtropy. Speeific Heare,. Vel, of Saund, Visgosby,  Thormal Cond,,
Fres- Temp.® °F sily,  Violume, Fiulh LELTR R Braih-~F s g, 'fich Buh-i*F  Surface Pres.
s, —— WP [¥ln €ples Tembom, sure,
st Bubble  Dew  Liqeid Vaper Liguld Vapor  Liqual  Vaper  Digeid Vapor Vapor Ligoid Vapor Laguid Yapor  Liguid Vapar dyne'em psia
] =125.19 =11 1.30 %474 430RET 2634 436 007002 DZKIS4 0LAB6S (L1S6X 1.0%3 3404 4543 201D 0019 0O0E%d D3RS 2565 |
1.5 -11558 ~101.85 9328 20.M30 -2340 9534 -0.06135 027716 03063 00600 1182 3300 4895 1567 002 00874 000403 24.66 1.3
1 10836 5475 9135 224776 <1108 9637 -0.054%0 0276 03063 (L0624 1081 3225 4533 LTI 00208 OOBG0 O0G4I6 2353 2
1.5 —J0252 -RE90 9197 182333 -1939 49721 D049 02766 03065 00644 1IS1 3066 49632 16001 00212 OO0B4E DODE2T 2334 15
3 9757 -BA.12 9147 153685 1787 9792 004572 026841 0306F 00662 1081 3T 4984 1515 002014 QORIO Q00436 2284 3
4 B4 7601 S0 DLTIGN <1537 9909 -003BR9 026495 03074 01693 1081 3007 SG24 138 00219 O0BI) QD452 2202 0 4
3 -RL.El -69.61 &9%7 95201 -1334 10003 -D.03345 026234 03081 00719 1182 2974 SOS3 1299 Q0222 QOBI0 D065 2136 5
& =77.20 -64.09 5940 R.0252 -11.60 10083 -DO28390 026025 03087 00742 1182 2921 5074 1229 00225 Q0799 Q00476 2021 &
T T30 5027 BAEY 65450 -1009 10152 -0.02496 025852 03094 00762 1183 2875 S0 LITY  002ZR  OOTEG 00485 2032 0 7
g =679 -54.97 EBA4 60272 BT 10213 -D.0214% 025705 03100 O.07R1 D084 23S SIL] LI2S Q0230 QOTE] D.0D494 1990 B
o 60X 4TSS E66 49680 639 10309 -DO01556 025464 03102 OLIE14 LIR6  2TRS SI3R LDE0 002 00766 DLODSD9 1906 {1}
12 5396 4123 8698 40864 438 10408 -0.01050 025271 03123 O0B44 1188 W7 S15H 0992 00238 00754 Q00522 1854 12
14 —-8.M -3571 E6.3% 36210 =262 10485 000629 0251014 03133 QU871 LIB% X656 5174 0545 00241 00743 000534 1800 14
147 46 5% 3393 K619 B450F 206 (0500 000492 D2SDAS 03T OOEED 1190 2659 5174 0530 00241 007349 Q0D0SET 1TED 14.7
16 4332 30078 BSES  R092B 108 10554 000240 024079 03143 00896 1091 2610 5187 0806 00243 00733 000544 1731 16
|& =377 2631 E§5.36 28570 039 10615 000092 024863 03153 G.1919 1193 2570 S19R 0T Q0246 00725 000553 1708 18

0 ~MA 21223 F491  2SRALLTO IOETI  0M0T 024760 D306 00941 1093 2552 50T 043 00248 00717 000362 1669
1 M6 -1R45 BAS0 23632 282 10721 0.006ET 024663 03171 00961 1197 2408 5214 0217 00250 00710 ODOSTO 1633
24 =27.18 193 E410 2.1761 406 10770 000950 D24586 03180 01981 1199 MG6 5220 0T 00252 00703 O.005TE 1599
6 ~23EY -1064  EATR  RONGS 503 10804 001196 024310 D3R 00999 1200 2436 X246 07T 00255 00697 00033 1368
1% -6 BS54 BI3R O LETOR 605 1055 00426 024441 03197 02017 1203 2408 SI30 0754 00255 00691 QD092 1538
i) -1767 =560 E305 17603 7.10 10ES3 001643 024378 03205 0.3 1205 2382 5234 0.TFT 00257 (L0685 000598 1501
32 ~1484 251 ELTY 16533 HOQ 10930 001828 024319 03213 02031 1207 I¥é 34 0T 00258 00650 000603 1454
34 =12.13 017 143 15622 RE9 [DYAd 002047 D24265 03221 0067 1AM I3RZ SIA0 0T06  DOXGD  DO6TS DODGID 1439
L3 055 237 ELI4 14791 972 10997 002227 024213 03229 O0.M83 1211 239 5240 04692 00261 00670 D.00G16 1436
k1] =707 479 SLES 1AM 1033 11028 002404 024165 03236 O20%8 1213 228F I 0479 00262 00066 000622 1403
40 -4.70 T ELSE 13371 1130 105K 002573 D24120 03244 02113 1215 ZRT 5MI D66T  0ODZAY 00661 OOOGZT 1391
42 241 037 EL32 12759 1204 LI0ES 002735 024077 03251 Q2127 1217 XMé6 5243 04656 00265 00657 Q00632 13.71
~0.20 1L53 BLO6 122001 1276 11L13 002890 024036 032535 02141 1215 2227 34 0643 00206 0.0653 000GIT 1331
193 1360 EDEZ L1690 1346 11139 003041 023998 03265 02155 1221 INE 5244 0635 00267 00649 000642 1331
o8 15463 EOUSE 11220 14013 11064 003186 023961 03272 Q216 1223 2190 5243 0626 00268 00646 DODGA6 13.13
5968 1758 BO34  1O07E6 1470 11088 000326 023926 03279 02182 1225 2172 3240 0617 00260 00641 Q00651 1292
W7l 2221 T9TE 09835 1634 11244 003656 023Z44 032% 01214 1230 2130 5240 0.5% 00272 00633 000663 1253
1513 2653 T9IX5s 04037 17.8]1 11296 006963 023771 03313 X246 1235 WD 5236 057T 0027 00626 000673 1213
1227 3058 TETS  DEISD 1909 11344 0MI50 023700 03329 02276 1240 2064 3232 0560 00276 00618 OD0GE4 1177
2318 M40 TEXT QUTIT4 2049 113EE  0UMSIS 023641 03346 02305 1245 209 5226 054 00278 00611 Q006N 1143
hER 3RO TIED 07264 2174 D14F9 QUMTII 023584 0.336F (LIIIZ L2500 1UeA 5220 0530 O0ZED (0605 O0OR0E 1010
3030 4146 TIAR O6RI6 292 11467 005014 023530 03378 02361 1255 1945 5113 0517 OO2R2 00508 Q00712 1080
3T M7 TESF 1P 06 1150 005243 O2HED 03393 0238 1260 1925 5206 0505 00284 00593 Q00721 10.51
3696 4TET TAS4 06064 IS06 11537 005462 D2343T 03309 016 1266 XU S19E 0493 00286 OOSET OODOTID M3
] 4004 5087 Teds  O5T46 2621 11568 005671 02IIRT 03424 02442 1271 1869 3100 0483 OOZRE  O0SED OOOTIO 997
1od 4300 5375 TATE 05453 I0.23 11598 005871 023344 03440 02468 1276 18I 5180 0473 00289 Q0576 0.00T4T 972 100
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Technical Resources

Thermophysical Properties of Refrigerants 30.37
Refrigerant 410A [R-32/125 (SI50)] Propertics of Liquid on Bubble Line and Vapor on Dew Line
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&0 ISTI 10593 65T DOS0] 5409 12070 DOE3IZ B22T69 D465 04507 1901 097 5014 0233 003SS 00815 00162 303 3s0
180 10278 0999 5061 Q1400 5603 12144 D.00145 022629 04220 04747 1977 1051 4962 0225 00361 0.0507 OO0O1204  2RS 390
A 113,68 11389 SR70 0310 5TRY 12013 001450 02MEE 0.971 050016 2063 M7 4909 0217 00366 0.0499 001271 258 400
450 11LE2 12300 5639 00004 6223 12014 DOI2IED 022124 DS443 05857 2333 000 4ATTY 0098 DO3RD 0.4BD] 001433 1% 450
S0 13119 13138 5397 00952 6654 11880 0012888 021732 06043 07083 2728 T 462E OUIRD 00399 Q65 GOG3N L4 500
550 13893 13949 S1L3I OORI4 TOES 11702 003590 021295 OTHR 09059 3367 iy ) 5
G0 14612 14625 4824 00690 TEAT 11450 014310 020777 00603 LD 45T S8R 4310 0147 00450 00440 OO0Z2TE 050 600
GULTRY 13840 15840  MIE 0023 %057 9057 0167l I6TEI — — — = — — — — — .00 692 T8
*Temperahures on [TS-910 scale 'B-Ibﬂcmﬂd.cwpoimnm sinndard nimos phere “Critienl pomnt

4475 0064 DOl 00ES] QO 098 550

PRODUCT & APPLICATION HANDBOOK VOLUME VI J203



VL0S 1umaaSLyay] doj weaSvg Sdpug-oanssaag g1 Sy

2021 ASHRAE Handbook—Fundamentals

30.38

(01 UBSODET PUE BHLILIET )0 BB U0 DasEg ﬂ_au_.m nu_rﬂ_l__..ﬂ_.—l_.._rzw chhk._nutcﬂwhﬁ Ui paenduusd SBUBI0
D0Z 0Bl 0oL orL oz- op—
L . . T, b
5100 Mﬁ_ .\“
0 T
Al R 1 & _____l.: ]
i -yt
0800 - s flag
” w0 g - | M ¥
q u.mn.“_.c LL _ m g
ol w0t / 1 8
oL -~ oV . H _ .“_ ol
8] - v i
e _ i
oz | weo 8 _ : 02
i I
I A allds m
. ] | H w
op |- OO Y P o 2
L ; i ' T
o9 |- a0 bt e u log m
08 nm.__u. j _;. : AL ! M m 08 .ﬁw.
00} oL o EA T > 11 ‘_ 001 ®
i A= 1R
. e 111
00z o ] 1 1 _._ .l m _m 00g
¥ | g8
ooy . g 0o%
s TR s
008 L oy || o8
0ooL BJELS BIURIBEY ooo L
. Do) vewLasen-ul
X N V.0S-H
0002 FANEL WK _ 0002
00g 0] 0g- oF—

© ASHRAE, www.ashrae.org. 2021 ASHRAE Handbook-Fundamentals I-P Edition, TC 3.1 Figure 1.

J204 FOR THE MOST UP TO DATE INFORMATION, VISIT WWW.BALTIMOREAIRCOIL.COM


http://www.ashrae.org
http://www.BaltimoreAircoil.com

Technical Resources

Thermophysical Properties of Refrigerants 30.39
Refrigerant S07TA [R=-125/143a (50/50)] Properties of Saturated Liguid and Saturated Vapor
Emblialps, Ewl pugay, Speific Heat Vil of Soamd, Wiousiiy, Tigvmal Coml,.
Pro- Desity, Velume, g ; ¥ ey Surface
Temp.®  swre* WA 0D Biale ~~~ BWF G BWIDF b, M Beih BORRF poien, Temp.t
°F puis  Liquid Vaper Liguid Vaper Liquid Vapor Liguid Vapor Vaper Liquid Vaper Liguid Vapor Liquid Vapor dynefem  °F
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IOT4 BETI 97644 -IR061 T4E92 004117 020852 02RR7 00672 LISKI 2743 4517 LI66 00199 00627 0.00439 1546 95
475 B8 E300 14716 754619 00372 020715 0.3 01692 L158F 2692 4517 FIE2 0202 Ou6ER 0450 1517 ]
5566 S546 701N 13266 6.6 003135 020583 02000 0.0TIZ L1586 2643 4556 1061 00205 00611 000461 1288 -8
G535 ESI6 61316 —11813 TILO73 00250 020467 DR0R 01733 L1592 2995 4574 104 00207 00603 000471 1458 -m
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ST RAT BAQD 4GIR -REG4 TRAZS 002197 020341 09 00TI6 LIS 2901 S606  DSIR 00212 O6SKT 00043 1398 -Ta
65 10280 E3ZR 40006 7427 WME 001819 020143 02037 00T LIGIE M43 4621 0ER9 00215 0057 000504 1368 &S
60 11BE BROG BAI0E 5854 TROT0 001449 020030 02948 00821 LIA31 4 4634 0852 00217 08T 000816 1337 -6
5 13603 ELS1 RRID 4475 B0.600 DOI0RT 019063 02050 0.0BM LI6E 2364 4646 DRIS 00230 00864 000527 1306 88
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=35
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Technical Resources

Thermophysical Properties of Refrigerants 3051
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Technical Resources

Thermophysical Properties of Refrigerants 3045
Refrigerant 744 {Carbon Dioxide) Propertics of Saturated Liguid and Saturated Vapor
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