Thermodynamic
Property Tables




Property Tables

If you have 2 properties,
you can find the others
using the
thermodynamic property
tables.

E.g. If you have pressure
and temperature for
steam, you can find it’s
specific volume,
enthalpy, internal
energy, and entropy.

There are separate propert
tables for saturated
mixtures, subcooled liquids,
superheated vapors, and
ideal gases.

Thermodynamic property
tables can be found in the
back of your textbook or
various places online.
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Interpolation

Interpolation allows you to find
values that are in between what
the table provides

The interpolation factor is
consistent throughout the table
for each individual state and is
given by:

V-V,

a =
Vh_VI

where v is the actual (given)
property value, v/ is the lower
value on the chart, and vh is the
higher value on the chart.

E.g. If a subcooled liquid has a
known pressure of 3.0 kPa, and a
temperature of 27°C, but the only
temperatures listed on the chart
are 20°C and 30°C, then the
interpolation factor is:

T-T, 27-20
= = =0.7

T, -T, 30-20

a

Other properties are found by:
Vv=v,+a*(v,-v,)
u=u,+a*(u,—u,

h=h +a*(h —h)
THE

ARC.




Saturated Property Tables

Between a liquid and a
vapor — contains both.

Quality (0 <x<1)
determines properties.

A quality of O is a saturated
liquid.
A quality of 1 is a saturated
vapor.

If given a temperature and
a pressure, the quality is
needed to determine its
other properties.

To determine whether or
not a substance is a
saturated mixture from the
pressure and temperature,
look at the pressure charts.

If the temperature of the
actual substance is higher
than the saturated
temperature, it’s a
superheated vapor.

If it’s lower, it’s a subcooled
liquid.
If the two temperatures

are equal, it is a saturated
mixture.
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Temperature Tables

Use the temperature table for
when you are given the
temperature of a saturated
mixture

Use the temperature and the
guality to determine the
other properties

E.g. For steam at 70°C and a
guality of 0.25, the specific
volume is:

V=V, +Xx*(v,

—Vf) /

v =.00102 .25 *(5.0395 —.00102 )

3
v = 1.2606 m/
kg

| Temp || Pressure || volume (m”3/kg) || energy (kl'kg)

[ c | ™ | w | v [ @ | w

| 0.01]| 0.00061| 0.00100]| 205.99) g

| E 0.00087 0.00100] 147.01]| 21.02)

| 10 0.00123] 0.00100) 106.30| 42.02

| 15| 0.00171] 0.00100] 77.875| 62.98

| 20 0.00234] 0.00100 57.757) 83.91|

| 25| 0.00317) 0.00100]| 43.337 104.83|

| 30 0.00425|| 0.00100] 32879 125.73

| 35| 0.00563| 0.00101| 25.205| 146.63

| 40| 0.00739| 0.00101]| 19.515 167.53

| 45| 0.00960|| 0.00101 15.257 188 43

| 50| 0.01235) 0.00101]| 12.027) 209 33
55 0.01576 0.00102 9.5643 230.24 2449 3
60 0.01995 0.00102 7.6672 251.16 24559
65 0.02504) 0.00102) 6.1935 272.09

——C 700 ) 0031200 (¢ 000102 (€ 50395 293.03|

[ 7§ oosed— TUOWBE— ITIO[ 31399

?ﬂu/ 0.0474 0.00103 3.4052 334.96
85 0.05787 0.00103 2.8258 355.95

[ — 90| 0.07018| 0.00104)| 23591 376.97|

| o3| 0.08461] 0.00104] 1.9806| 398.00]

| 100| 0.10142) 0.00104 16718 419 06 2506.

| 110 0.1433 0.00105| 1.2093 46126 2517.

| 120 0.19867 0.00106| 0.8912] 503.60) 2523_9||

| 130 0.27028) 0.00107| 0.66800| 546.09) 253
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Temperature Tables

| Temp || Pressure || volume (m”3/kg) || energy (kl'kg)

, [ c | M | w | v | & | w |
If given temperature and [ oo 000061 0.00100] 20599 o 79
. | 3 0.00087 0.00100| 147.01] 21.02) 2381.¢
another property; find the | 10| 0.00123) 0.00100)| 106.30) 42.02 2388.6|
. . g H 2 2395 5§
quality by reversing the |2 s 7o e o
process. | 25| 0.00317) 0.00100]| 43.337 104.83| 2409.1|
| 30 0.00425|| 0.00100] 32879 125.73 24159
E.g. For steam at 70°Canda | | 000563 00010]] 5205 66| 247
ifi f ko | 40| 0.00739| 0.00101]| 19.515 167.53 2429 4
specific energy of 10 J/ g | 45| 0.00960] 0.00101] 15252 188 43 2436 1]
| 50| 0.01235) 0.00101]| 12.027) 209 33 24427
u-u, 55 0.01576 0.00102 9.5643 230.24 2449 3
X=—— 60 0.01995 0.00102 7.6672 251.16 24559
u,—u, N 65 0.02504) 0.00102) 6.1935 272.09 2462 4
g ! ~NC 700 ) 0.03120 0.00102| 5.0395| 293.0 (uss 9
_ < | —= 003860 000103 412 : 32
X = 1000 —293.03 80|  004743— 000103 3.4052 334.96 2481.6
2468 .9 2—293“93'/5 85 0.05787 0.00103 2.8258 355.95 2487 8
' ' | 90| 0.07018| 0.00104)| 23591 376.97| 2494 0|
X =0.325 | o3| 0.08461]| 0.00104| 1.9806| 398.00] 2500.0)
| 100| 0.10142) 0.00104 16718 419 06 2506.0]
The pressure for any | 110] 0.14338]| 0.00105] 1.2093 461.26] 25177
. . | 120 0.19867 0.00106| 0.8912] 503.60) 2523_9||

saturated mixture is the | 130 0.27028) 0.00107| 0.66800| 546.09) 253

pressure at that temperature
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Pressure Tables

R134a - TetraFlouroEthane Saturation Properties -

Use the pressure table for I Prese “ Temp H ot ) H —T=

. a ¢ v Vg g
when you are given the | 60 369 00007098 03112 39)
) 80 311 0.0007185 02376 113
pressure of a saturated mixture 100 264 0.0007259 0.1926 173
_ 120 223 0.0007324 0.1621 225
Like the temperature table, use 140 188 00007383 01402 271
. 160 156 0.0007437 0.1233 312
the pressure and the quality to | | 127 0.0007487 0.1104| |
) . | 200 -10.1] 0.0007534) 0.0999 38.5
determine the other properties 220 76 0.0007578 0.0912 417
240 54 0.0007620 0.0839 447
E.g. For R134a at 300kPa and a 260 32 0.0007661 0.0777 415
) S— T R _oopd 02
quallty of 025, the SpECIfIC 3000 ) 07 C0.0007737 C 00677 D 523
. | 320 25— 00007173 0.0636 55.2)
volume is: 340 42— 0.0007808 0.0600 57.3
% 360 58 0.0007842 0.0567 598
Vi + X (Vg —-V) 400 89 0.0007907 0.0512 64.0
(00_0/ 500 157 0.0008060 0.0411 734
.0007737 . (.0677 «—0007737 ) 600 216 0.0008200 0.0343 315
| 700 26.7) 0.0008332] 0.0294) 88.g|
3 | 800 313 0.0008459 0.0256] 955
0175 m% 900 355 0.0008581 0.0227 1016
g 1000 394 0.0008701 0.0203 1074
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Superheated Gas Tables

Carbon Dioxide Refrigerant (R744) - Superheated

P
(P = 3.0 MPa (-5.55°C) R = 2.0 MPa (-19.5°C)
. |Terr;pﬂ vohume ||ent‘t1;a}pv” entropy | |Terng volume |ent‘t1;a}p§;” entropy |
Used for temperatures higher T |Marskahidkelpidie )| ¢ v kgt ke b0 ke K)
than the saturation temperature Sat|[0.012207| 433 61| 18754 | Sat[0.019033] 436.85| 1.9461
0[0.012931][ 44222 1.9072 | -10[0.020507) 448.58| 1.9915]

at a given pressure. 10[0.014082| 455.98 19967 0//0.021926]| 460.00] 2.0341]
20/[0.015116/ 468 4620001 10/0.023257)| 470.84| 2.0731]

|
|
|
| 30[0.016074] 480.20( 2.0395] 20/[0.024526( 48132 21095
|
|
|
|

Any two properties allow you to
find all other properties at that

|
|
|
40 0.01698 451 4¢] 2.0760] | 30[0.025748| 491.57| 21438
50[[0.017847[ 50239 2.1104 | 40/[0.026934| 501.65| 21766
|
|
|
|

state. 60[0,018683] 513.00 2.1430) 50[0.028091[511.63] 22079
700019495 523 64| 2.1742 60[0.029224)] 521.54| 2.238]]
E.g. For superheated R744 a I7"80[0.020287] 534.07] 2.2041] 70[0.030337) 53141 2.2673,
— e 0021063 34442 22330 80/[0.031434) 541.26| 2.295¢
and h=558 kJ/kg’ the pressure 1s. 100([0)02184|| 554.73 22510I 03251 23231
| 022574] 365.00| 22882 |_100[0,0335R6] 560.97) 23499
| 120]0. 0?3313|| 575.26] 23141 —T10]0.034646] 570.83| 2.3760)
[ 130[0-024643 585 51 23404 [ 120/[0.035696]] 580.76] 24015
| 140/[0.024766] 595.77| 2.3655 | 130][0.036738)| 590.69 2.4265
4 [ 150][0 025481 606 05 23901 | 140/[0.037773| 600.66| 24509
[ 160[[0.026191] 61635 24142 | 150/[0.038802|| 610.68| 2.4749|
[ 170][0.026895 626 67 24377 | 160/[0.039825( 620.73 24984
| 170/[0.040842( 630.84] 25214
P=3.0+.524 *(2.0 - 3.0) THE

P = 2.48 MPa
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Subcooled Liquid Tables

Used for temperatures lower

than the saturation temperature ~____ Compressed Liquid Water Properties - (5 MPa
- P £5 MPa P (10 MP

at a given pressure el m{g; mﬂﬁp o [eneag mﬂla}p?lw

°C |kg/m"3|ptkI kgl h(clkgstIke K| ||leg/m” 3k ikg) b ke)|[s(cT kg K|

find all other properties at that ~ ||_20[10004] 836 886| 02954 [[10027| 833 933] 02944

tate | 40)| 994.4] 1669 172.0| 05705 f| 996.5 1663] 1764 0.5685

> ' | 609853 2503 2554 08267 || 9875 2494 2595 08260

E.g. For subcooled water at [ Ao o740 3338| 3390 10723 |[ 9762 3327 3429 10691
) 100 9606 4176 42279 1.3034 9629 4162 4266 1.2996
240°C and u=1027 KJ/kg, the { 100] s606] 4176 $28[ 13034) [ 9629 4162] 4266 12996

Any two properties allow you to

| 120 9455 5019475072 15236 || 9479 5002 5107 15191

Press [ 140] 9286 5868 5922 17344] |[[ 9313 35847 5953 17293
| 160 9104 6726 678.0| 19374] || 913.0| 670.1| 6810 19315

a= | 180) €897 7595 7651 21338 || 8929 7565 7677 21271
200| 8673 8479 8537 23251 || 8709 8443| 8558 23174

Q- 1027 —1226 1 3_164/ %:ﬂ‘gﬂ_ﬁ o3g 4l 0443 25127] || 8468 9340 9458 25037
1031 .6 — 1026 1 240 915 ([ 1031.6) 1037.7| 26983 || 820.2)(1026.1))0383] 26876

260 784.0| 11285 11349 28841 || 7903| 1121.6| 11343 28710

P=P+a*(P,-P)
P =10.0+.164 * (5.0 —10.0) THE

ARC.
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