Apéndice 1 ! 905

: - — —
Refrigerante 134a sobrecalentado ‘ =
T v u h s @ " h
o 3 S v u h S
C m>/kg kikg kikkg kikg-K| mdkg klkg klkg kikg-K| mikg  ki/kg kikg klkg - K
P = 0.06 MPa (T,,, = —36.95°C) P = 0.10 MPa (T, = —26.37°C) ' P = 0.14 MPa (T, = —18.77°C)
Sat.  0.31121 209.12 227.79 0.9644 0.19254 215.19 234.44 0.9518 0.14014 219.54 239.16 0.9446
-20 0.33608 220.60 240.76 1.0174 0.19841 219.66 239.50 0.9721
—-10 0.35048 227.55 248.58 1.0477 0.20743 226.75 247.49 1.0030 0.14605 22591 246.36 0.9724
0 0.36476 234.66 256.54 1.0774 0.21630 233.95 255.58 1.0332 0.15263 233.23 254.60 1.0031
10 037893 241.92 264.66 1.1066 0.22506 241.30 263.81 1.0628 0.15908 240.66 262.93 1.0331
20 0.39302 249.35 272.94 1.1353 0.23373 24879 272,17 1.0918 0.16544 24822 271.38 1.0624
30 0.40705 256.95 281.37 1.1636 0.24233 256.44 280.68 1.1203 0.17172 255.93 279.97 1.0912
40 042102 264.71 289.97 1.1915 0.25088 264.25 289.34 1.1484 0.17794 263.79 288.70 1.1195
50 0.43495 272.64 298.74 1.2191 0.25937 272.22 298.16 1.1762 0.18412 271.79 297.57 1.1474
60 0.44883 280.73 307.66 1.2463 0.26783 280.35 307.13 1.2035 0.19025 279.96 306.59 1.1749
70  0.46269 288.99 316.75 1.2732 0.27626 288.64 316.26 1.2305 0.19635 288.28 315.77 1.2020
80 0.47651 297.41 326.00 1.2997 0.28465 297.08 325.55 1.2572 0.20242 296.75 325.09 1.2288
90 0.49032 306.00 335.42 1.3260 0.29303 305.69 334.99 1.2836 0.20847 305.38 334.57 1.2553
100 0.50410 314.74 344.99 1.3520 0.30138 314.46 344.60 1.3096 0.21449 314.17 344.20 1.2814
P = 0.18 MPa (T, = —12.73°C) P = 0.20 MPa (T, = —10.09°C) P = 0.24 MPa (T, = —5.38°C)
Sat.  0.11041 222,99 242.86 0.9397 0.09987 224.48 244.46 0.9377 0.08390 227.14 247.28 0.9346
-10 0.11189 225.02 245.16 0.9484 0.09991 224.55 244.54 0.9380
0 011722 23248 253.58 0.9798 0.10481 232.09 253.05 0.9698 0.08617 231.29 251.97 0.9519
10 0.12240 240.00 262.04 1.0102 0.10955 239.67 261.58 1.0004 0.09026 238.98 260.65 0.9831
20 0.12748 247.64 270.59 1.0399 0.11418 247.35 270.18 1.0303 0.09423 246.74 269.36 1.0134
30 0.13248 255.41 279.25 1.0690 0.11874 255.14 278.89 1.0595 0.09812 254.61 278.16 1.0429
40 0.13741 263,31 288.05 1.0975 0.12322 263.08 287.72 1.0882 0.10193 262,59 287.06 1.0718
50 0.14230 271.36 296.98 1.1256 0.12766 271.15 296.68 1.1163 0.10570 270.71 296.08 1.1001
60 0.14715 279.56 306.05 1.1532 0.13206 279.37 30578 1.1441 0.10942 278.97 305.23 1.1280
70 0.15196 287.91 31527 1.1805 0.13641 287.73 31501 11714 0.11310 287.36 31451 1.1554
80 0.15673 296.42 324.63 1.2074 0.14074 296.25 324.40 1.1983 0.11675 295.91 323.93 1.1825
90 0.16149 305.07 334.14 1.2339 0.14504 304.92 333.93 1.2249 0.12038 304.60 333.49 1.2092
100 0.16622 313.88 343.80 1.2602 0.14933 313.74 343.60 1.2512 0.12398 313.44 343.20 1.2356
P = 0.28 MPa (T, = —1.25°C) P = 0.32 MPa (T, = 2.46°C) P = 0.40 MPa (T, = 8.91°C)
Sat.  0.07235 229.46 249.72 0.9321 0.06360 231.52 251.88 0.9301 0.051201 235.07 255.55 0.9269
0 0.07282 230.44 250.83 0.9362
10 007646 238.27 259.68 0.9680 0.06609 237.54 258.69 0.9544 0.051506 235.97 256.58 0.9305
20  0.07997 246.13 268.52 0.9987 0.06925 245.50 267.66 0.9856 0.054213 244.18 265.86 0.9628
30 0.08338 254.06 277.41 1.0285 0.07231 253.50 276.65 1.0157 0.056796 252.36 275.07 0.9937
40  0.08672 262.10 286.38 1.0576 0.07530 261.60 285.70 1.0451 0.059292 260.58 284.30 1.0236
50  0.09000 270.27 295.47 1.0862 0.07823 269.82 294.85 1.0739 0.061724 268.90 293.59 1.0528
60  0.09324 27856 304.67 1.1142 0.08111 278.15 304.11 1.1021 0.064104 277.32 302.96 1.0814
70 0.09644 286.99 314.00 1.1418 0.08395 286.62 313.48 1.1298 0.066443 285.86 312.44 1.1094
80  0.09961 295.57 323.46 1.1690 0.08675 29522 322.98 1.1571 0.068747 294.53 322.02 1.1369
90  0.10275 304.29 333.06 1.1958 0.08953 303.97 332.62 1.1840 0.071023 303.32 331.73 1.1640
100 0.10587 313.15 342.80 1.2222 0.09229 312.86 342.39 1.2105 0.073274 312.26 341.57 1.1907
110 0.10897 322.16 352.68 1.2483 0.09503 321.89 352.30 1.2367 0.075504 321.33 351.53 1.2171
igg g.ﬂgos 331.32 362.70 1.2742 0.09775 331.07 362.35 1.2626 0.077717 330.55 361.63 1.2431
5 0.118152; 340.63 372.87 1.2997 0.10045 340.39 372.54 1.2882 0.079913 339.90 371.87 1.2688
: 350.09 383.18 1.3250 0.10314 349.86 382.87 1.3135 0.082096 349.41 382.24 1.2942




I Tablas de propiedades, figuras y diagramas (unidades SI)

T

v u h S

°C  m3kg kJ/kg kJ/kg klkg - K

v u h s
m3/kg ki/kg kJ/kg  kl/kg - K

v u h s
m3/kg kJ/kg kJ/kg klkg - K

Sat.
20
30
40
50
60
70
80
0

100

110

120

130

140

150

160

Sat.
40
50
60
70
80
90

100

110

120

130

140

150

160

170

180

Sat.
50
60
70
80
90

100

110

120

130

140

150

160

170

180

P = 0.50 MPa (T, = 15.71°C)

P = 0.60 MPa (T,,, = 21.55°C)

P = 0.70 MPa (T, = 26.69°C)

0.041118 238.75 259.30 0.9240
0.042115 242.40 263.46 0.9383
0.044338 250.84 273.01 0.9703
0.046456 259.26 282.48 1.0011
0.048499 267.72 291.96 1.0309
0.050485 276.25 301.50 1.0599
0.052427 284.89 311.10 1.0883
0.054331 293.64 320.80 1.1162
0.056205 302.51 330.61 1.1436
0.058053 311.50 340.53 1.1705
0.059880 320.63 350.57 1.1971
0.061687 329.89 360.73 1.2233
0.063479 339.29 371.03 1.2491
0.065256 348.83 381.46 1.2747
0.067021 358.51 392.02 1.2999
0.068775 368.33 402.72 1.3249

0.034295 241.83 262.40 0.9218

0.035984 249.22 270.81 0.9499
0.037865 257.86 280.58 0.9816
0.039659 266.48 290.28 1.0121
0.041389 275.15 299.98 1.0417
0.043069 283.89 309.73 1.0705
0.044710 292.73 319.55 1.0987
0.046318 301.67 329.46 1.1264
0.047900 310.73 339.47 1.1536
0.049458 319.91 349.59 1.1803
0.050997 329.23 359.82 1.2067
0.052519 338.67 370.18 1.2327
0.054027 348.25 380.66 1.2584
0.055522 357.96 391.27 1.2838
0.057006 367.81 402.01 1.3088

0.029361 244.48 265.03 0.9199

0.029966 247.48 268.45 0.9313
0.031696 256.39 278.57 0.9641
0.033322 265.20 288.53 0.9954
0.034875 274.01 298.42 1.0256
0.036373 282.87 308.33 1.0549
0.037829 291.80 318.28 1.0835
0.039250 300.82 328.29 1.1114
0.040642 309.95 338.40 1.1389
0.042010 319.19 348.60 1.1658
0.043358 328,55 358.90 1.1924
0.044688 338.04 369.32 1.2186
0.046004 347.66 379.86 1.2444
0.047306 357.41 390.52 1.2699
0.048597 367.29 401.31 1.2951

P = 0.80 MPa (T,, = 31.31°C)

P = 0.90 MPa (T,,, = 35.51°C)

P = 1.00 MPa (T, = 39.37°C)

0.025621 246.79 267.29 0.9183
0.027035 254.82 276.45 0.9480
0.028547 263.86 286.69 0.9802
0.029973 272.83 296.81 1.0110
0.031340 281.81 306.88 1.0408
0.032659 290.84 316.97 1.0698
0.033941 299.95 327.10 1.0981
0.035193 309.15 337.20 1.1258
0.036420 318.45 347.59 1.1530
0.037625 327.87 357.97 1.1798
0.038813 337.40 368.45 1.2061
0.039985 347.06 379.056 1.2321
0.041143 356.85 389.76 1.2577
0.042290 366.76 400.59 1.2830
0.043427 376.81 411,55 1.3080
0.044554 386.99 422.64 1.3327

0.022683 248.85 269.26 0.9169
0.023375 253.13 274.17 0.9327
0.024809 262.44 284.77 0.9660
0.026146 271.60 295.13 0.9976
0.027413 280.72 305.39 1.0280
0.028630 289.86 315.63 1.0574
0.029806 299.06 325.89 1.0860
0.030951 308.34 336.19 1.1140
0.032068 317.70 346.56 1.1414
0.033164 327.18 357.02 1.1684
0.034241 336.76 367.58 1.1949
0.035302 346.46 378.23 1.2210
0.036349 356.28 389.00 1.2467
0.037384 366.23 399.88 1.2721
0.038408 376.31 410.88 1.2972
0.039423 386.52 422.00 1.3221

0.020313 250.68 270.99 0.9156
0.020406 251.30 271.71 0.9179
0.021796 260.94 282.74 0.9525
0.023068 270.32 293.38 0.9850
0.024261 279.59 303.85 1.0160
0.025398 288.86 314.25 1.0458
0.026492 298.15 324.64 1.0748
0.027552 307.51 335.06 1.1031
0.028584 316.94 345.53 1.1308
0.029592 326.47 356.06 1.1580
0.030581 336.11 366.69 1.1846
0.031554 345.85 377.40 1.2109
0.032512 355.71 388.22 1.2368
0.033457 365.70 399.15 1.2623
0.034392 375.81 410.20 1.2875
0.035317 386.04 421.36 1.3124

P = 1.20 MPa (T,, = 46.29°C)

P = 1.40 MPa (T,, = 52.40°C)

P = 1.60 MPa (7, = 57.88°C)

0.016715 253.81 273.87 0.9130
0.017201 257.63 278.27 0.9267
0.018404 267.56 289.64 0.9614
0.019502 277.21 300.61 0.9938
0.020529 286.75 311.39 1.0248
0.021506 296.26 322.07 1.0546
0.022442 305.80 332.73 1.0836
0.023348 315.38 343.40 1.1118
0.024228 325.03 354.11 1.1394
0.025086 334.77 364.88 1.1664
0.025927 344.61 375.72 1.1930
0.026753 354.56 386.66 1.2192
0.027566 364.61 397.69 1.2449
0.028367 374.78 408.82 1.2703
0.029158 385.08 420.07 1.2954

0.014107 256.37 276.12 0.9105

0.015005 264.46 285.47 0.9389
0.016060 274.62 297.10 0.9733
0.017023 284.51 308.34 1.0056
0.017923 294.28 319.37 1.0364
0.018778 304.01 330.30 1.0661
0.019597 313.76 341.19 1.0949
0.020388 323.55 352.09 1.1230
0.021155 333.41 363.02 1.1504
0.021904 343.34 374.01 1.1773
0.022636 353.37 385.07 1.2038
0.023355 363.51 396.20 1.2298
0.024061 373.75 407.43 1.2554
0.024757 384.10 418.76 1.2807

0.012123 258.47 277.86 0.9078

0.012372 260.89 280.69 0.9163
0.013430 271.76 293.25 0.9535
0.014362 282.09 305.07 0.9875
0.015215 292.17 316.52 1.0194
0.016014 302.14 327.76 1.0500
0.016773 312.07 338.91 1.0795
0.017500 322.02 350.02 - 1.1081
0.018201 332.00. 361.12 1.1360
0.018882 342.05 372.26 1.1632
0.019545 352.17 383.44 1.1900
0.020194 362.38 394.69 1.2163
0.020830 372,69 406.02 1.2421
0.021456 383.11 417.44 1.2676




