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Lampiran 3 Tabel Uap

916 I Thermodynamics

TABLE A—4

Saturated water—Temperature table

Specific volume, Internal energy. Enthalpy, Entropy,
mifkg KJ/kg W1/ kg klikg - K
Sat. Sat. Sat. Sat. Sat. Sat. Sat. Sat. Sat.
Temp., press.. liquid, vapaor, liguid, Evap.. wapor, ligquid, Evap.. vapor, liquid, Evap.. wvapor,
TG P, kPa v, Vg u, Uy U, h, By, ", s, Sy s,
0.0l 06117 0.001000 206.00 0.000 237489 23749 0.001  2500.9 2500.9 0.0000 91555 9.1556
5 08725 0001000 147.03 21.019 2360.8 23818 21.:020 2489.1 2510.1 0.0763 B8.9437 9.0249
10 1.2281 0.001000 106.32 42.020 23466 23887 42022 24772 2519.2 0.1511 &8.7488 B8.8999
15 1.7067 0.001001 77.BEB 62 980 2332.6 23955 62982 24654 2528.3 0.2245 B.5559 B.7B03
20 2.3392 0.001002 &57.762 83.913 23184 24023 83.915 2453.5 2537.4 0.29656 B.3696 B.6661
25 3.1698 0.001003 43.340 104.83 2304.3 24091 10483 2441.7 25465 03672 B.1895 B.5567
30 4.2469 0.001004 32.879 125.73 2290.2 24159 125.74 2429.8 2555.6 0.4368 8.0152 B5.4520
35 5.6201 0.001006 25.205 146.63 2276.0 24227 146.64 2417.9 2564.6 0.5051 7.8466 B.3517
40 7.3851 0.001008 19.6156 167.53 2261.9 24294 167.63 2406.0 2573.5 0.5724 7.6832 B.2ZH56
45 9.5953 0.001010 15.251 1828.43 22477 24361 188.44 2394.0 2582.4 06386 7.5247 B.1633
50 12.352 0.001012 12.026 209.33 22334 24427 209 .34 2382.0 2591.3 07038 7.3710 B.O748
55 15763 0.001015 9.5639 230.24 2219.1 24493 23026 2369.8 2600.1 07680 7F.2218 7.9898
(=le) 19.947 0.001017 78870 251.16 22047 24559 251.18 2357.7 2608.8 08313 7.0789 7.9082
a5 251043 0.001020 65.1935 27209 2190.3 24624 27212 23454 2617.5 0.8837 6.9360 7.8256
0 31.202 0.001023 5.0396 293.04 2175.8 2468.9 293.07 2333.0 2626.1 09551 6.7989 7.7540
i 38.587 0.001026 4.1291 313.99 2161.3 24753 314.03 2320.6 2634.6 1.0158 6.6655 7.6812
B0 47.416 0.001029 24063 33497 21466 24Ble 335.02 2308.0 2643.0 1.0756 6.5355 7.6111
85 57.868 0.001032 2.8261 355.96 21319 24878 35502 22953 26514 1.1346 64089 7.5435
|0 70.183 0.001036 2.3593 376.97 2117.0 24940 377.04 2282.5 2659.6 1.1929 6.2853 7.4782
a5 B4.608 0.001040 1.9808 38800 21020 25001 388.09 2269.6 2667.6 1.2504 6.1647 7.4151
100 101.42 0.001043 1.6720 419.06 2087.0 2506.0 419.17 2256.4 26756 13072 60470 7.3542
105 120.90 0.001047 1.4186 440.15 2071.8 25119 440 .28 2243.1 2683.4 1.3634 59319 7.2952
110 143.38 0.001052 1.2094 461.27 2056.4 2517.7 461.42 2229.7 2691.1 1.4188 b5.8193 7.2382
115 169.18 0.001056 1.0360 482.42 20409 25233 482 59 2216.0 2698.6 14737 57092 7.1829
120 198.67 0.001060 0.89133 50360 20253 25289 503.81 2202.1 2706.0 1.5279 56013 7.1292
125 232.23 0.001065 Q.77012 52483 2009.5 25343 525.07 2188.1 2713.1 1.5816 54956 7.0771
130 270.28 0.001070 0.6&8808 S48 10 19934 25395 546 38 2173.7 2720.1 1.6346 5.3919 7.0265
135 313.22 0001075 0.58179 567 .41 1877.3 25447 56775 2159.1 2726.9 1.6872 52901 69773
140 361.53 0.001080 0.50850 58877 18609 25496 589.16 21443 2733.5 1.7392 5.1901 69294
145 415.68 0.001085 0.44600 610.19 19442 25544 610.64 2129.2 2739.8 17908 50919 6.8827
150 47616 0.001091 0.39248 631.66 1527.4 25591 632.18 2113.8 2745.9 18418 49953 6£.8371
155 543.49 0.001096 0.34648 B53.19 1910.3 25635 653.7%9 20980 2751.8 1.8924 49002 67927
180 618.23 0.001102 0.30680 67479 1893.0 2567.8 67547 2082.0 2757.5 1.9426 4.8066 6.7492
165 700.93 0.001108 0.27244 696.46 187564 25719 697.24 2065.6 2762.8 1.9823 4.7143 6.7067
170 79218 0.001114 0.24260 71820 1857.6 25757 719.08 2048.8 2767.9 20417 46233 6.6650
175 892.60 0.001121 0.21659 740.02 18394 25794 F41.02 2031.7 27727 20906 4.5335 6.6242
180 10028 0.001127 0.19384 761.92 18209 25828 FB3.05 2014.2 27F7.2 2.1392 4.4448 6.5841
185 1123.5 0.001134 0.17390 783.91 18021 2586.0 785.19 1996.2 2781.4 21875 4.3572 6.5447
190 12552 0001141 0.15636 B0&.00 1783.0 25890 B07.43 1977.9 2785.3 22365 4.2705 &6.5059
195 1398.8 0.001149 0.14083 828.18 1763.6 2591.7 B829.78 1959.0 2788.8 22831 4.1847 64578
200 15549 0.001157 0.12721 B850 46 17437 25942 B2 26 1939.8 2782.0 23305 4.09%7 64302

Appendix 1 1 a7

TABLE A—4
Saturated water—Temperature table {(Confinued)

Specific valume, tnternal anergy, Enthaipy: Enfropy;
m* kg kl'kg ke klkE - K
Sat. Sat. Sat. Sat. Sat. Sat. Sat. Sat. Sat.
Temp.. press., liguid, wapor, liquid, Evap.. wvapor, liquid, Evap., vapor, liquid, Ewvap.. wvapor,
T=C Fo.. kPa vy Ve (17 L Uy [P L fg S Sz Sg
205 1724.3 0001164 0.11508 87286 17235 2596.4 B74.87 1920.0 27948 23776 4.0154 6.3930
Z10 1907.7 0001173 0.10429 s95.38 17029 25985.3 BO7.61 1899.7 27973 24245 39318 6.3563
215 21059 0001181 DUO94680 1802 16819 25999 220,50 1B7E.8 27993 24712 38489 53200
2200 23196 0001190 0086094 SAD7S 16605 2601.3 243,55 1B57.4 2Aa01.0 25176 37664 652840
f==-223 25497 0001199 0073405 SEZF0 16386 26023 SE6.76 1B835.4 28022 2.5639 3.6844 6.2483
z3ao 2797.1 0001209 0071505 SEE.FE  1616.1 26029 So0.14 1812.8 Zanz.e 2.6100 3.6028 6.2128
Za5 IDEZE 0001218 DUOG5300 101000 15932 26032 10137 17855 2A03. 2 26660 35216 651775
Zao 33470 0O01228  0OSIT0T7 10334 16698 2E03.1 10376  1765.5 ZAO3Z 0 27018 34405 51424
245 2E51.2 0001240 D.OS54656 1056.9 15457 26027 1061.5 17408 28022 27476 3.3596 6.1072
Z50 FWFE.2 0001252 0050085 10807 1521.1 Z601.8 10857 1715.3 28010 27933 3.2788 6.0721
255 43229 0001263 0045341 11047 14958 2600.5 111001 16890 27991 28390 3.1979 6.0369
Z60 A692.3 0001276 DO82175 11288 14699 259857 11248 1661.8 27966 28847 31169 6.0017
265 5085.3 0001289 0.038748 1152.3 14432 2596.5 11598 1633.7 27935 2.9304 3.0358 5.9662
270 5503.0 0001303 0.035622 1177.9 14157 25937 11851  1604.6 27897 29762 2.9542 5.9305
275 S5946.4 0001317 0032767 12029 13374 25903 12107 15745 27852 3.0221 28723 5.8944
=R B416.6 0001333 0030153 1228 2 13582 ZEEE.4 12367 15432 2FF9.O 30681 2. FEOE 5EETD
ZBS 62146 0001349 0027756 12537 1328.1 25818 12631  1510.7 2FF3I7 31144 27066 S.8210
===t 74418 0001366 DO25554 12757 12965 25765 1ZES.E 14769 27667 31608 26225 5.7EI4
zo5 7I99.0 0001384 DO23528 1306.0 12645 2570.5 1217.1 14416 27587 32076 25374 57450
300 B587.9 0001404 0021659 13327 12309 Z563.6 1244.8 laga.s 27496  3.2548 24511 5.7059
305 22094 0001425 0.019932 136000 119592 25558 12731  1366.3 27394 2.3024 23633 56657
310 SBE65.0 0.00lsas?  0.018333 13877 11592 2547.1 14020 123259 27279 33506 2.2737 5.6243
316 10,556 0001472 0016849 14161 1121.1 25372 14316 12834 27150 3.35994 21821 55816
azo 11,284 0.00149% 0015470 14451 10805 2526.0 14620 12385 270006 3.4491 20881 55372
325 12,051 0001528 0O0L4183 14750 10385 25134 la92.4 11910 26843 3.4998 1.9911 5.4908
330 12,858 0001560 0012979 15057 9935 24992 15258 11403 26660 35516 1.8906 54422
235 13,707 0001597  0.011848 1537.5 a45.5 24830 15594  1086.0 26454 26050 1.7857 5.3907
340 14,601 0.001638 0.010733 1570.7 a293.8 2464.5 1594.6 1027.4 26220 3.6602 1.6756 5.3358
245 15,541 0001685  O.009772 1605.5 asr.7 24432 1631.7 S63.4 2595.1 27179 1.5585 S.2765
350 16,529 0001741 0.O0S306 1642.4 FiS.2  2418.3 1e71.2 B92.7 25639 37788 1.4326 5.2114
IBE 17,570 0.0D1808 O.OO07E72 1682 2 TOG.A ZABEE 17140 2129 25259  3.B442  1.2942 51384
360 18,666 0001895  0.006950 1726.2 6257 23519 1761.5 Fz0.1 24816 39165 1.1373 5.0537
365 19,822 0002015  0.006009 1777.2 5264 Z303.6 1817.2 B05.5 24227  4.0004 0.9489 4.9493
370 21,044 0002217 DUO04953 18445 3856 223001 18512 4431 23343 41119 0.6890 48009
37395 22,064 0O03106 0005106 2015.7 =] 2015.7 20843 o 20843 44070 O 44070
Source: Tables A—4 through A—8 are generated using the Engineering Equation Salver (EES) software developed by S. A. Kiein and F. L. Alvarado. The
routing wsed in calculatiens is the highly sccurate Sl-eam IAFWS, which incosporates the 1995 Formulation for the Thermedynamic Properties of Ordinary

Water Substance for General and Scientific Usa, issued by The International Assaciation for the Properties of Water and Steam (IAPWS). This formulation
replacas the 1984 formuistion of Haar, Ballagher. and Kell (NES/NRE Steam Tablas, Hemisphare PUBIShIng Co., 19G4), which is alss avaiiable in EES
as the routine STEAM. The new formulation is based on the comelations of Saul and Wagner (1. Phys. Chem_ Ref. Data, 16, 393 1987} with madifica-
tians te adjust to the International Temperature Scale of 19%0. The madifications are described by Wagner and Pruss (). Phys. Chem. Ref. Data, 22,
783, 1993). The properties of ice are based on Hyland and Wexler, “Farmulations for the Thermadynamic Praperties of the Eaturatad Prases of H.G
from 173,15 K to 478,15 K" ASHRAE Trans, Fart 25, Paper 2793, 1983,



