Property Plots and Tables
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P-V-T surfaces for a substance that (left) contracts upon freezing and (right) expands upon freezing
http://hyperphysics.phy-astr.gsu.edu/hbase/thermo/pvtsur.html
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Fig. 3.5 Phase diagram for water (not to scale).



pressure, p

CL: compressed liquid

S: saturated
SHV:  superheated vapor
CP: critical point
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temperature, T

Temperature [°C]

CL: compressed liquid
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SHV:  superheated vapor
CP: critical point
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Properties of Saturated Water (Liquid-Vapor): Temperature Table (1 bar = 10° Pa = 0.1 MPa)

(from SLVM Tables)
Liquid Vapor
Temp. Press. Volume | |nternal Energy Enthalpy Entropy Volume | |nternal Energy | Enthalpy Entropy
Q) (bar) [ (v, m*/kg) |  (ug, ki/kg) (he, ki/kg) | (ss, ki/kg/K) | (ve, m*/ke) | (ug ki/kg) | (hg, ki/ke) | (se, ki/ke/K)

373.14

0.0061165
0.0081355
0.0087258
0.0093536
0.010730
0.012282
0.013130
0.014028
0.014981
0.015990
0.017058
0.018188
0.019384
0.020647
0.021983
0.023393
0.024882
0.026453
0.028111
0.029858
0.031699
0.033639
0.035681
0.037831
0.040092
0.042470
0.044969
0.047596
0.050354
0.053251

186.66
218.51

0.0010002
0.0010001
0.0010001
0.0010001
0.0010002
0.0010003
0.0010004
0.0010005
0.0010007
0.0010008
0.0010009
0.0010011
0.0010013
0.0010014
0.0010016
0.0010018
0.0010021
0.0010023
0.0010025
0.0010028
0.0010030
0.0010033
0.0010035
0.0010038
0.0010041
0.0010044
0.0010047
0.0010050
0.0010054
0.0010057

0.0000
16.812
21.019
25.223
33.626
42.020
46.215
50.408
54.600
58.790
62.980
67.168
71.355
75.542
79.727
83.912
88.096
92.279
96.462
100.64
104.83
109.01
113.19
117.37
121.55
125.73
129.91
134.09
138.27
142.45

0.00061178
16.813
21.020
25.224
33.627
42.021
46.216
50.409
54.601
58.792
62.981
67.170
71.357
75.544
79.729
83.914
88.098
92.282
96.465
100.65
104.83
109.01
113.19
117.37
121.55
125.73
129.91
134.09
138.27
142.45

1761.7
1975.9

0.000000
0.061103
0.076254
0.091342
0.121330
0.151090
0.165870
0.180610
0.195280
0.209900
0.224460
0.238970
0.253430
0.267830
0.282180
0.296480
0.310730
0.324930
0.339080
0.353180
0.367220
0.381230
0.395180
0.409080
0.422940
0.436750
0.450520
0.464240
0.477920
0.491550

3.9167
4.2404

0.0069493
0.0039827

2351.8
21344




Properties of Saturated Water (Liquid-Vapor): Pressure Table (1 bar = 10° Pa = 0.1 MPa)
(from SLVM Tables)

Liquid Vapor

Press. | Temp. | Volume (v [ Internal Energy | Enthalpy |Entropy (s,|Volume (v |nternal Energy | Enthalpy Entropy
(bar) | (C) m*/kg) (u, ki/kg) (h, ki/kg) | K/ke/K) m’/kg) (up ki/kg) | (hg ki/ke) | (sy kI/ke/K)
0.0010001 0.10591 129.18
0.0010014 0.26056 66.987
0.0010028 0.35429 45.653
0.0010041 0.42239 34.791
0.0010053 0.47620 28.185
0.0010065 0.52082 23.733
0.0010075 0.55903 20.524
0.0010085 0.59249 18.099
0.0010094 0.62230 16.199
0.0010103 0.64920 14.670
0.0010172 0.83202 7.6480
0.0010222 0.94407 5.2284
0.0010264 1.0261 3.9930
0.0010299 1.0912 3.2400
0.0010331 1.1454 2.7317
0.0010359 1.1921 2.3648
0.0010385 1.2330 2.0871
0.0010409 1.2696 1.8694
0.0010432 1.3028 1.6939
0.0010527 1.4337 1.1593
0.0010605 1.5302 0.88568
0.0010672 1.6072 0.71866
0.0010732 1.6717 0.60576
0.0010786 1.7274 0.52418
0.0010836 1.7765 0.46238
0.0010882 1.8205 0.41390
0.0010925 1.8604 0.37481
0.0011006 1.9308 0.31558
0.0011080 1.9918 0.27277
0.0011148 2.0457 0.24034
0.0011212 2.0940 0.21489
0.0011272 2.1381 0.19436

220.64 37395 0. 5 0.0031056



Properties of Superheated Water Vapor (1 bar = 10° Pa = 0.1 MPa)

(from SHYV Tables)
Internal Internal
Temp. Volume Energy | Enthalpy | Entropy Volume Energy | Enthalpy | Entropy
() (m*/kg) | (ki/kg) | (ki/kg) | (ki/kg/K) (m’/kg) | (ki/kg) | (ki/kg) | (ki/kg/K)
p = 0.06 bar, T, = 36.16°C p = 0.35 bar = 0.035 MPa, T, =72.69°C
IS 2373300 24242 2566.6  8.329 452520 24723 26307  7.715
I 2713300 2487.2 26500  8.581 4.62470 24833 26452  7.756
120 30.22000 2544.7 27260  8.785 516330 25425 27232  7.965
33.30300 2602.7 28025  8.970 5.69680 2601.3  2800.7  8.153
IEIT 3638300 26615  2879.8  9.141 6.22790  2660.5  2878.5  8.325
IEZ 3946300 27211 2957.9  9.299 6.75780 27204  2956.9  8.484
I 4254100 27817  3037.0  9.448 7.28700 27811 30362  8.633
BEI 4561900 28432  3117.0  9.587 7.81570 2842.8 31163  8.773
BEZ 4869700 29058 31980  9.720 834410 29054 31974  8.905
BT 5177400 29694 32800 | 9.845 8.87230 2969.0  3279.6  9.031
BT  54.85200  3034.0 | 3363.1 | 9.965 9.40040 30337 33627  9.151
IBET 5946800 31329  3489.7  10.136 10.19200 31327 34894  9.321
Internal Internal
Temp. Volume Energy | Enthalpy | Entropy Volume Energy | Enthalpy | Entropy
() (m’/kg) | (ki/kg) | (ki/kg) | (ki/kg/K) (m’/kg) | (ki/kg) | (ki/kg) | (ki/kg/K)
p = 0.7 bar = 0.07 MPa, T,,,=89.95°C p = 1.0 bar = 0.10 MPa, T,,,=99.63°C
IS 236490 24939  2659.5 | 7.479 1.69400 2505.6  2675.0  7.359
100 2.43430 2509.4  2679.8  7.534 1.69590  2506.2  2675.8  7.361
257100  2539.7  2719.7  7.639 179320 2537.3 27166  7.468
2.84090 2599.5 27984  7.829 1.98410 2598.0  2796.4  7.661
IBEIT 310830 26593 28768 | 8.002 217240  2658.2 28755  7.836
IBEZ 337450 27195 | 29557 | 8.162 235950 2718.7 29546  7.996
X 364000 27804 | 30352 @ 8312 2.54590 2779.8 30344  8.146
BEZ 390500 28422 31156 = 8.452 273170 28417 31149  8.286
BEZ 416970 29049 31968  8.584 291730 29045 31963  8.419
BT 443410 2968.6 32790 8710 3.10270  2968.3 32786  8.545
BT 269850 | 30334 | 33623 | 8.830 3.28790 3033.1 33619  8.665
B 5.09480 | 31324 34891 9.001 3.56550 3132.2  3488.7  8.836
Internal Internal
Temp. Volume Energy | Enthalpy | Entropy Volume Energy | Enthalpy | Entropy
() (m’/kg) | (ki/kg) | (ki/kg) | (ki/kg/K) (m’/kg) | (ki/kg) | (ki/kg) | (k)/kg/K)
p = 1.5 bar = 0.15 MPa, T,,=111.37°C p = 3.0 bar = 0.30 MPa, T,,,=133.55°C
IS 115940 25192 26931 7.223 0.60581 25432 27249  6.992
120 1.18800 25332 27114  7.270
131760 25954  2793.1  7.468 0.65081  2587.4  2782.6  7.129
IEIT 144450 @ 26564 28731  7.645 0.71642 26510 28659  7.313
BEZIM 157010 27174 29529 = 7.807 0.78055 2713.4  2947.5  7.479
IEE 169490 27788 30330  7.957 0.84388  2775.7  3028.8  7.631
BEEZ 181920 28409 31138  8.098 0.90672 28384 31104  7.774
BEZ 194330 29038 | 31953 | 8.231 0.96924 2901.8 31926  7.908
BT 206710 | 2967.7 | 3277.8 | 8.357 1.03150 2966.0 32755  8.035
IS | 219080 | 3032.6 = 3361.2 = 8.478 1.09370 3031.1 33592  8.156
BET 237610 31318 34832 | 8.649 1.18670 3130.6  3486.6  8.327
I 268460 | 33025 37052  8.912 1.34140 3301.6 37040 8591




Properties of Compressed Liquid Water (1 bar = 10° Pa = 0.1 MPa)

(from CL Tables)
Internal Internal
Temp. Volume Energy | Enthalpy | Entropy Volume Energy | Enthalpy | Entropy
(C) (m/kg) | (ki/kg) | (ki/kg) | (ki/kg/K) (m*/kg) (ki/kg) | (ki/kg) | (ki/kg/K)
p = 25 bar, T, = 223.95°C p =50 bar = 5.0 MPa, T,,,=263.94°C
| 20 | 88.61
[ 40 | 171.95 | 0.5705
| 80 W 10279603 | 33439 | 33696 | 1.0740 [ 1.0267E-03 | 333.82 | 1.0723
100 [N 1.04226-03 | 41836 | 420.97 | 13053 | 1.3034
| 1.0784E-03 | 587.85 | 590.55 | 1.7370 | 1.7344
[ 180 |
| 200 | 11556E-03 | 849.76 | 852.65 | 2.3290 |
[ 220 [ 1.1899E-03 | 94065 | 943.63 | 2.5173 [M 1.1868E-03 | 938.39 | 94432 | 2.5127
| 1.1974€-03 | 95891 | 96191 [ 2.5543 | 2.9210
Internal Internal
Temp. Volume Energy | Enthalpy Entropy Volume Energy | Enthalpy Entropy
(C) (m*/kg) (ki/kg) | (ki/kg) | (ki/kg/K) (m®/kg) (ki/kg) | (ki/kg) | (ki/kg/K)
p =75 bar=7.5 MPa, T,,,=290.54°C p = 100 bar = 10.0 MPa, T,,,=311.00°C

Sat.

[ 0.9843-04 [ 8346 [ 9095 [ 02949
| 1.0046E-03 | 166.63 | 174.16 | 0.5695 |
| 1.0256E-03 | 333.25 | 340.95 | 1.0707 |

| 1.12206-03 | 757.96 | 766.37 | 21304 |
| 1.1838E-03 | 936.17 | 945.05 | 25082 |
| 1.3682E-03 | 128270 | 129290 | 3.1662 ]

Approximations for CLs:
VT, p)eL = v(T),
u(T, p)er = ulT)

9.9731E-04 0.2944

| 1.0244E-03 | 33269 | 342.94 | 1.0691 |
| 1.0385E-03 | 41623 | 426.62 | 1.299 |
| 1.0738E-03 | 58471 | 59545 | 1.7293 |

2.1271
2.5037
2.8710

1.1200E-03 | 756.48 767.68
1.1809E-03 | 934.00 945.81

1.2653E-03 | 1121.60 | 1134.30
1.4526E-03 | 1393.50 | 1408.10
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