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100 8 306 | 471821 | 478341 | 688 | 511.3%0 | 515118 | 25 | |
25 0.059 471481 | 475046 | 478610 | 482179 | 485758 511287 | 515023 | 518.786 526395 | 530243 | 534122 | 538.033 | 541.976 | 5459
0 | oo | arasw | a7m205 | aarmeo | sssaes | 4a0ss sz | swmes0 | 52460 | s;1e | sa2s | ssrou | serse | sesams | sevs)
8 | 013 | amew | amvawr | ssos2 | ssarm | sse3m smao6 | S3E21 | 41776 | 545764 | Se97ms | ssis]
%0 | 018 | am7 | ssaars | ase2z | asrsus | sssess 207 | sose9 | 529800 | ssres2 | sererm | sesera | swess | ssazos | sy
75 | ome | 4mees | 4arsie | 491323 | 496112 | 456895 41405 | 545414 | s49454 | 553526 | 57830 | Set7|
20 | o | 4ssn | 4sas76 soz082 | ses1se | w208 | ssazer | ssace | serss? | ses?)
65 | 048 | 4834 | 433401 | 497368 | 50130 | 505217 S8 | ss2988 | 557121 | 561284 | 565481 | 5697
w0 | oo |swie | ses2s0 | soozse | soea | soezss | ssoee2 | sseres | seosar | sasiss | sras|
s5 | osse | 4oe7ar | 4s97s | soav2s | sorz | s11308 55629 | 560502 | 64736 | sen001 | 73298 | 577
5166 | 1013 | 4964a7 | 00760 | 504983 | so01s0 | s1azet | ssazs0 | sszoms | serzee | s7ises | smeawr | sz
50 1100 497275 | 501628 | 505887 | 510086 | 514246 559.961 564222 | 568512 | 572.831 577.181 581.5(
-5 1408 | 490, 504184 | 508565 | 612885 | 517108 | sease | se7812 | 572250 | s7634 | sa1040 | sasa)
<0 | 174 | seow | ssese | snmize | sisse | s1ess se7.18y | 571565 | sTaor2 | s406 | Ssas7 | seo|
a5 | 2z | sozn | somer | svases | siin | s22se | sr730 | 78175 | sremes | serar | saaz
0 | 274 | so6z7a | sie7 | s1s9m | swses | sestss 225 | 57873 | seazrs | sevew | saeazr | sarof
25 | ame | soere | sz | swses | s2ee | serewm | smess | ssz2er | seesst | sorama | searse | soos|
20 | aosm | soasr2 | sis2ie | 5026 | s2s177 | sewom s10m | sesea7 | so0a73 | sasor | 509790 | 64|
a5 | st | snses | sz | s2222 | sram | sw22%0 | set3s | sences | seass | seseos | eoae | eos2|
0 | sms | S0 | siesss | sea0zs | 5243 | 53439 sarses | 52399 | 597220 | 62076 | 60694 | 611
5 | 6306 | sta26s | s2101 | sse7r | sun0s4 | sa6200 | sa7as | sesser | s | 610425 | 6153
0 | s | 5200 | s2r3e7 | serrm | s | swin2 Sa3817 | SGBE03 | 603800 | EOASWO | 613835 | 6188
s | esu | seis | senar7 | saairs | saezen | sosse | eorsso | eonses | sizom | ez | 222
0 | 106 | steeeo | s2azss | seesm | sasae | sen2a7 soneas | eosses | 61004 | B182% | 20420 | 6256
15| 12me | s6an | 530343 | saesu | se2ser | sozs6 | eor7e0 | 61305 | 618t | Geaeos | 28y
2 | a7 | 516807 | 2162 | 530953 | 537400 | Saamwy 605174 | 810553 | 615900 | 621.308 | 626590 | 6320]
25 16896 | 516510 | 524179 | 531302 | 5080390 | 544493 | 07.752 | 613242 | 618724 | 624204 | e20.885 | 635.1]
| 10208 | s16725 | S238es | Sn362 | Smars | 848140 610217 | 61581 | 621414 | G700 | G258 | €31
% | ausee | suswe | s2aure | sovvce | swsns | sisse | o256 | erwaer | 2060 | 65384 | 6410
w | 24783 | 2705 | sz2074 | s30505 | swavz | sasers 614784 | 620635 | 626dss | 632277 | 638080 | 6438
45 27948 | 510294 | 520404 | 520515 | SR | 545521 | 616676 | 622850 | 628814 | 634748 | 640667 | 6465
0 | 3412 | 507104 | sw3es | 58005 | sa68es | S4s0se 61885 | 624954 | 631041 | 637101 | a3tar | 64
55 | 5100 | sczaw | sisses | sester | ssert | Suze0 | exees | m2mors | esarm0 | sz | essssr | msus
@ | w2 | e | s12067 | soarer | s:vess | siace 231 | 620732 | 638102 | eoren | 4729 | eseol
& | a3 | w05 | so7e2e | sa0e70 | sorewr | s stases | so6681 | G064 | 610440 | 617077 | 623R2 | 63030 | 63520 | 640303 | Ga0mE | 6562
7 | sn7es | aesws | saz063 | Siess7 | 2963 | 530530 srast0 | se 507222 | 604386 | 611415 | 618332 | 625155 | 631900 | 638570 | 45202 | 651781 | 6583
s 54168 | 461723 | 495000 | 512260 | s25508 | s37.005 | s4727 | sse7m s7a0s2 | se115 | seesez | 507505 | eossos | s12150 | 619260 | ee6280 | 633202 | 40048 | 646830 | 653550 | es02
WV =Vealume in m2fkg H = Enthalpy in kJfkg S = Entropy in kJ/(kg-K) Saturation Properties in Light Blus

. 1137°C 13.34°C 15.24°C 17.06°C .
v H 5 v H 5 L H 5 v H 5
0.0234 3743 16134 00221 a7s2 1E128 00209 3761 16122 00198 377.0 16116

15 0.0240 i 16254 0.0223 aree 16183 15
20 00247 3824 16417 00230 3B16 16348 00215 3808 16281 00201 3798 16215 20
25 0.0254 3812 16578 0.0237 3664 16510 o222 3856 16444 0.0208 3848 1 6380 25
30 00261 3620 16736 00243 3912 1BET0 o228 3804 16605 00214 389.6 16543 30
a5 0.0267 306.8 16863 0.0250 3960 16828 00234 3853 16764 00220 3945 16703 35
40 0.0274 4018 17048 0.0256 4008 16984 00240 4002 16821 00228 3949.5 16861 40
45 0.0280 406.4 17201 0.0263 4057 17138 00248 4051 17077 00232 A04.4 1707 45
50 00287 4113 17353 0.0269 4108 1.7280 o252 4100 1.7230 0.0238 409.3 17172 50
55 0.0293 416.2 17503 00275 4156 17441 00258 4149 17382 00243 414.3 17324 55
60 0.0300 4211 17652 00281 4205 17501 00264 4189 17532 00249 418.3 17475 =]
G5 0.0306 426.0 1 7800 00287 425.5 17739 0.0270 4249 17681 0.0255 d2d.3 17625 65
70 00312 4310 1 7946 0.0283 4305 17886 0.0276 4209 17828 00260 4204 17773 70
75 00318 436.0 18041 00289 4355 18032 00281 4350 1.7875 00265 4344 17920 75
a0 00324 4411 18235 0.0304 4406 18176 0.0287 4401 18120 0.0271 4395 18065 B0
a5 0.0330 446.2 18378 00310 4457 18319 a.p2g2 4452 18263 00278 444.7 1B210 85
a0 00336 4513 18520 00316 4508 18462 00288 4503 1B406 00281 4498 18353 20
a5 00342 456.4 18661 00322 456.0 18603 0.0303 4555 18548 00287 46510 18485 95
100 00348 4616 18900 00327 4612 18743 0.0308 460.7 18688 nn2g2 4602 1B635 100
105 00354 4BE.B 18939 00333 4664 18882 0.0314 4658 18828 0.0297 4B5.5 1B775 105
110 00360 4721 18077 00338 AT16 18020 0.0318 4712 18966 0.0302 4708 18814 110
115 00366 4774 18214 00344 4768 18157 00325 AT65 16104 00307 4761 18052 115
120 00371 482.7 18350 00349 4823 18284 0.0330 4818 19240 0.0312 4814 18189 120
125 00377 4BE.0 149485 00355 4876 18429 00335 487.2 19376 0.0317 AB68 19325 125
130 00383 4834 18619 00360 4930 18564 00340 A92E 19511 0.03zz2 ag22 18450 130
135 003g8 48988 18753 00366 4984 18687 00345 498.0 19644 0.0327 4877 18584 135
140 003g4 504 2 1 8BRS 00a71 5038 18830 00351 5035 19777 00332 5031 18727 140
145 00400 500.7 20017 00376 500.4 18962 0.0356 S08.0 18910 00337 508.6 196860 145
150 0.0405 515.2 20148 0.03g2 5149 20083 00361 514.5 20041 00342 G142 19991 150
155 00411 5208 20278 0.0387 5204 20224 00386 5201 2072 Doza7 519.7 20122 155
160 0.0417 526.3 20407 0.0382 526.0 20353 0.0371 525.7 20301 00351 §525.3 20252 160
165 00422 5318 20536 0.0388 5316 20482 00378 5313 20430 0.0356 5310 20381 165
170 00381 5368 2.0558 00361 536.6 20510 170
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V = Volume in m3/kg

H = Enthalpy in kJ/kg

S = Entropy in kJ/(kg-K)

Saturation Properties in Light Blu|

20.50°C 2371°C 26.73°C 29.59°C
: v H 5 v H 5 v H 5 v H 5 I
00178 3785 16105 00162 3789 16083 00148 3810 16080 0.0136 3821 16067

25 00184 3830 16257 00164 3B12 16137 25
30 00180 3880 16422 0.0170 3BE.3 1E306 00152 3845 16193 00137 3825 16082 ]
35 0.0196 3930 16585 00175 3614 16473 00158 3887 16364 00142 3ara 16257 35
A0 00201 3880 16746 00161 386.4 1EG36 0163 3848 16530 00148 3832 16427 40
45 0.0207 4030 16804 (.01B6 4015 1E787 00168 4000 1664 00153 3884 16594 45
50 0.0212 A08.0 17061 00181 A0GE 16855 00173 4052 16855 00157 4047 16757 50
55 00218 413.0 17215 0.0185 4117 17112 00178 4103 17013 00162 4048 16818 55
1] 00223 4181 17367 00201 41648 1.7266 00183 4155 17168 00167 4141 17076 =i
(1] 00228 4231 17518 0.0206 4218 17418 00187 4207 17323 071 4184 17232 &
0 00233 428.2 17668 00211 4270 17569 0g1g2 4258 17476 00176 424.5 17386 0
73 00238 4333 17816 00216 4322 17718 0.0186 4311 17626 00180 4285 17538 75
40 00243 4385 17962 0220 4374 17866 0.0201 4363 17775 00184 4352 17689 B0
45 00248 4436 18108 10225 4426 18012 0.0205 4415 17823 00188 4404 17838 B5
a0 00253 4488 18252 01.0230 44748 18157 0.0210 4468 16068 00193 4457 1.7985 80
45 00258 4541 18385 010234 4531 18301 00214 4521 168214 00147 4511 168130 95
100 00263 459.3 18536 00239 458.4 18444 0.0218 4574 18357 00201 4564 18275 100
105 00268 4646 18677 00243 4637 18585 00222 4627 1 BdES 00205 AGLE 16418 105
110 agarz 469.9 18816 00248 469.0 18725 00227 4681 18640 o2 ABT2 1B560 110
115 0277 4752 18955 00252 4744 18865 00231 4735 18780 212 4726 16700 115
120 0f2az 4806 14082 00256 4798 15003 00235 47849 18919 00216 4781 1BE4D 120
125 002as 4BED 19229 00261 4852 19140 0.0238 4844 19057 0.0220 4835 18878 125
130 00241 4814 19364 00265 4806 19276 00243 4889 19183 00224 4880 18116 130
135 00245 4865 19489 00269 4861 19411 0.0247 4854 19329 0.0228 4846 18252 135
140 00300 5024 18633 00273 5016 149545 00251 500.8 18464 00231 50011 149387 140
145 00305 5078 18766 0278 507.2 19679 00255 508.5 19598 00235 505.7 18522 145
150 00308 5135 15858 0geg2 5128 19811 0.0259 5120 18731 0.0238 5113 189655 150
155 00313 5181 20029 00286 518.4 19843 ez 517.7 19863 00242 517.0 19788 155
160 00318 5247 20159 00240 5240 20074 00266 5233 19994 00246 5226 19919 160
165 0o3zz 5303 20288 0.0284 528.7 20204 g0 5280 20124 0.0250 5243 20050 165
170 003z7 5360 20418 (0.0208 5353 20333 00274 5347 20254 00253 5341 2140 170
175 (0331 5417 20546 00302 5411 20461 00278 5404 203a2 00257 5338 20308 175
1B0 g2z 5462 2.0510 00260 5456 20437 180
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Table 1. Freon™ 404 A Saturation Properties—Temperature Table
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Table 1. Freon™ 404 A Saturation Properties—Temperature Table [continued)
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Table 1. Freon™ 404 A Saturation Properties—Temperature Table (continued)

Pressure [kPal B ensi| Enthalpy [kdfkn]
Liguidp, Vapor p, ] 0 Liquid Latent H, Vapor H Liquid §

20 10477 10851 0a0a no1a1 0717 55267 2209 1484 3783 11038 16106 20
21 11274 11152 000049 00178 1067.2 56830 2315 1473 3787 11081 16103 21
22 11587 11458 000049 00171 10626 58,640 2330 1461 3782 11144 16088 22
23 11902 11772 0.0009 00168 1057.8 60,398 2346 1449 37048 iiia? 16085 23
24 12223 12092 0.0009 00161 10532 62206 2363 1437 3800 11250 15081 24
25 12650 12418 00010 00156 1MBA 6d.086 2379 1425 JB04 11304 156087 25
26 12884 12751 00010 00152 1M35 65,880 2395 1413 3808 11357 16083 26
27 13225 13091 0.0010 00147 10885 §7.049 2412 1400 3811 11411 156078 27
2B 13572 13437 0.0010 00143 10315 60875 2028 1347 J815 11465 16075 28
20 1392 6 13780 0.0010 00136 10283 72062 2045 1374 3819 11518 16070 29
n 14287 14150 0.0010 00135 10231 74210 2d62 1361 352.2 11574 16065 30
i 14554 14517 0.0010 00131 10178 1422 2474 1347 3826 11628 16060 il
32 15029 14801 00010 00127 1023 TET0Z 2405 1333 3g28 11683 160585 32
1 15411 15272 00010 00123 10068 81050 2513 1319 g2 11738 15050 £k
L 15800 15660 00010 00120 100Li 83472 26310 1305 3815 11793 16044 EL
15 16187 16058 00010 00118 0954 85088 2644 1240 3B 11B48 15038 ES)
36 16601 16454 00010 00113 0885 B 543 2585 1275 3841 11604 15032

T 1702 16874 000D 00110 0835 21200 2583 1260 3843 11060 15026 7
8 17431 17244 00mo 0.0106 9774 93044 2601 1245 BLE 12016 15019

38 17854 17714 000D 00103 a7il 677 26149 1229 IB4E 12073 16012 !
40 18202 181448 00mo 0.0100 084.7 00704 2634 1213 385.0 12130 15008 40
41 18734 18544 0000 00047 g5g2 102730 2B56 1196 3852 12187 1.5008 11
42 19184 180410 0001 0.0094 8515 105860 2675 117.8 3854 12245 1.5980 a2
43 19642 18498 0001 0.0092 9446 109088 2694 115.2 3856 12303 1.5981 43
44 20104 19964 00011 0.0089 G376 112 852 27113 1144 3857 12362 15973 44
45 20583 20430 0001l 00086 9304 115928 2732 1126 3858 12421 15964 45
a6 2106 6 20822 00011 00084 2230 119529 2751 1108 3858 12480 15954 a5
a7 21567 21413 0.0011 00081 4155 123267 2771 1088 3860 12580 15944 a7
48 22065 21813 00011 0.0079 007.7 127150 2791 1070 3861 12600 15033 48
L] 22565 22422 00011 0.0078 BOG.7 131185 2811 1050 3861 12662 15022 48
50 23082 2200 00011 00074 BOLE 135384 2832 1024 3861 12723 15010 50
51 23607 23466 niDd11 0072 BAID 130,757 2053 1008 3861 12786 15647 51
52 24142 24002 a1l 00063 BT4.3 144.317 2874 Bas JB610 12848 15684 52
53 24686 2454 6 12 00067 BEG.3 140,078 2096 864 JB53 12013 15670 53
54 25238 25100 a1z 00065 BSED 154.056 2017 41 3858 12077 15855 54
55 25800 2566.4 noai2 00063 BABA 150,270 2040 17 3857 13043 15838 55
56 26371 26237 0.0012 00061 B365 164.738 2862 [H 3855 13110 15622 56
57 2E052 26814 0.0012 0.005H B26.2 170488 2885 B&T 3852 13178 15604 57
58 27542 27111 0.0012 000s7 B15E 176541 3009 B4O 3844 13347 15785 58
58 2e142 28014 0.0012 00055 BOAS 182835 3083 B2 IBLE 13317 15764 59
&0 28751 28626 00013 00053 7928 189706 3054 743 3gd.2 13380 156742 60
&1 20370 29248 00013 00051 780.8 196801 3084 753 3837 13463 15718 61
62 20049 29880 00013 00048 T6B.3 204.575 3114 721 3831 13538 15682 52
[ix] 0638 30523 00113 00047 7550 212789 3137 B8 J825 13617 15664 63
64 3287 31176 00013 00045 7410 221658 3165 B52 J81E 1.3647 15633 B4
[ R 31840 00014 0.0043 1262 231271 3145 [5E] 3808 13781 15589 B5
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Specific Thermal Thermal Prandtl
Temp. Density Heat Cond vity Diffusivity Number
T.C p, kg/im’ C.. JIKg-K K, \ -K 1. M2/s v, méls Pr
-150 2.866 983 0.01171 4.158 % 10~*% 8.636 x 107" 3.013x 10°¢ 0.724%
-100 2.038 966 0.01582 8.036 x 10~* 1.189 x 1075 5.837 x 10~* 0.7263
-50 1.582 999 0.01979 1.252 x 10~° 1.474 x 10~° 9.319 x 10-¢ 0.7440
—-40 1.514 1002 0.02057 1.356 x 10— 1.527 x 10~ 1.008 x 10-° 0.7436
=30 1.451 1004 0.02134 1.465 x 10~ 1,579 x 1073 1.087 x 10~° 0.7425
-20 1.394 1005 0.02211 1.578 x 10~* 1,630 x 10~* 1.169 x 107* 0.7408
-10 1.341 1006 0.02288 1.696 x 10— 1.680 x 10~ 1,252 x 10~* 0.7387
0 1.292 1006 0.02364 1.818 x 10— 1.729 x 10— 1.338 x 107* 0.7362
5 1.269 1006 0,02401 1.880 x 10—* 1.754 x 10— 1.382 x 107* 0.7350
10 1.246 1006 0.02439 1.944 x 10~ 1.778 x 107* 1.426 x 107 0.7336
15 1.225 1007 0.02476 2.009 x 10— 1.802 x 10~ 1.470 x 107* 0.7323
20 1.204 1007 0.02514 2.074 x 107% 1.825 x 10~ 1.516 x 107® 0.7309
25 1.184 1007 0.02551 2.141 x 1073 1.849 x 10~ 1.562 x 1073 0.7296
30 1.164 1007 0.02588 2.208 x 107° 1.872 x 107° 1.608 x 107° 0.7282
35 1.145 1007 0.02625 2.277 x 107% 1.895 x 107% 1.655 x 1073 0.7268
40 1.127 1007 0.02662 2.346 x 1075 1918 x 10°° 1.702 x 10°® 0.7255
45 1.109 1007 0.02699 2416 x 103 1.941 x 10-° 1.750 x 103 0.7241
50 1.092 1007 0.02735 2.487 x 10—° 1.963 x 10-° 1.798 x 10-% 0.7228
60 1.059 1007 0.02808 2.632 x 10-% 2.008 x 10-5 1.896 x 10-3 0.7202
70 1.028 1007 0.02881 2.780 x 103 2.052 x 10-° 1.995 x 10-% 0.7177
80 0.9994 1008 0.02953 2.931 x 105 2.096 x 10—¢ 2.097 x 10-% 0.7154
90 0.9718 1008 0.03024 3.086 x 1077 2.139 x 10°F 2.201 x 1073 0.7132
100 0.9458 1009 0.03095 3.243 x 107° 2.181 x 10-5 2.306 x 10-3 0.7111
120 0.8977 1011 0.03235 3.565 x 10-° 2.264 x 107 2.522 x 10-% 0.7073
140 0.8542 1013 0.03374 3.898 x 10—° 2.345 x 105 2.745 x 1073 0.7041

/i,;:\ N
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Fuioa o Ageran & -4ou
- S s"‘zﬁ& ?\T:‘ng? 59. S °c (Sveer heated )
* “ﬁuhu WO Ty gy « 36 "¢ ( cair Jnoh)
Do Dthgin Dofigeran R - 52
- SUT\UU mlrSUu Teom = lO..5.'4°C ( campuran)
- WOT T, oy = 13.3 ¢ [ Va? foras) p,;gcmﬁ)"(g;%ro\i;’ "

-

_ \ - 132, 661 W/kg (trre e E
¥ o L“)U adron Massa nj = 0,028 /s ’3,;;\‘0(“:
SWG\’QT*\ fermo  Qaerigeron R - 4oy ( garas) Cair -
’fu:;:; oy (59.:5436) (2 =A%t e ity (som Jomi) U8 'C (12t
C = \Q-'}.'WO W9 /m) Cog» O
hf = 299\ Wrug) ¢
= 36 (A" (ug)
r‘\%: mo}(g@)( (49\
F= @&::}.‘ o.ooo(os(“a(m;‘)
ke= O} @[M-IC‘)
Cop= 11 bo (%)ig7e)
£ Drogerss Varmo Rerrgaron R-32 (Dingin)
SU Yo ~towo = (1043 + 13,3»,/2 - 2°¢(suhv var Jenvh )
or R ey
e) s 1\3 mM?
Cop = 6% (‘”/&9‘@
0000036 3\ § on = 0:00537 ™ DY)
./uf N ( 0,5% =
g Oas (oo (5 on - 05 w0

¥ Do doam (Quod) @ e

# Do Wor CP’S?_) + Mo taene < L
£ Moseron Pizan tnbago B g

# Svusunan anran @ Covntr flow

2% (m = 0.,0123N @;‘ﬂ (da)

- Jdoo W{m.u
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{X Piung [wv adran Massa ((m,) Ruoxt
By = by < oguy, = 88b 035 = 108 Wikg
3310 2%

m, = Q@ | _se pmmtes . 370W 33 s o3ue “Y
A == (07 Vg |o';ooo)/u9“0’ s

=

P o S B BRI e S
"3 Larp
-B-l\‘ =Tv\_ln /‘Tc_oui-:_ 59.5 — 12,3 = UYb.2 o
Vo, = —\“ e,
wour -~ TLa= 36— (0.3 =263

Av,,, . .
e Hehate o6 8% . B4 3t = 30N UL
\n G“"'%L.%)"C 9,
b ‘—“Nnﬁ Uecaparan Avran don bivangan [9nod

H SISt Raou  (wa dawm )
‘- Wwas Parampan

T D 34 (ap0,00630)T - 3.6k 1S
(41

2 Uscapatan moacsa &

Cu = M, -~ ©0,03U6 “If = . 093 ug/m's
A 3,167 x to m

2=UecaRaron=_ AL
3. iangan ReYnotd ( face cace D)
6.sux (+urlou\v.nv> u.oco3

Ro = Gh D¢ _ 1.0g%% 0.00635 ™ _
oh Vg DR O
e O .cotos U9fm.s

*  Sis QSD C Qi  dawam’)
V. lwas Penawmpoanag "
Bow = = (D —D)= 2

2. Diomarer Wwdro
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