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Saturated Steam Temperature
‘VDeQ‘;ﬁ:&{M SQWT‘&(A 0) Table
LreshH:
Ao o
(i’,°¢ (P, bar | v, m¥/kg v M/kg | ug, Ug | hy, he s 5|
— Wike | Ki/kg | ki/kg | ki/kg | kifkg | kijkeg
0.01 | 0.0061 | 1.0002 x 10° | 206.1 0.01 | 2376 | 0.01 2501 | 0.0 9.156
5.0 0.0087 | 1.0001 x 10° | 147.1 21.00 | 2383 | 21.00 | 2511 | 0.0762 | 9.026
10.0 | 0.0123 | 1.0001x 107 | 106.4 42,01 | 2389 | 42.01 | 2520 | 0.151 | 8.901
15.0 |0.0170 | 1.0007 x 107 | 77.93 62.99 | 2396 | 62.99 | 2529 | 0.2245 | 8.781
200 |0.0234 | 1.002x10° | 57.79 83.94 | 2403 | 83.94 | 2538 | 0.2966 | 8.667
25.0 | 0.0317 | 1.0032x10° | 43.36 104.9 | 2410 | 104.9 | 2547 | 0.3673 | 8.558
30.0 | 0.0425 | 1.0045x 107 | 32.90 125.8 | 2416 | 125.8 | 2556 | 0.4369 | 8.453
350 | 0.0563 | 1.0057 x 102 | 25.22 146.7 | 2423 | 146.7 | 2565 | 0.5053 | 8.353
40.0) |0.0738 | 1.0076 x 10° | 19.52 167.5 | 2430 | 167.5 | 2574 | 0.5725 | 8.257
45.0 | 0.0959 | 1.010x 107 | 15.26 188.4 | 2437 | 188.4 | 2583 | 0.6386 | 8.165
~150.0 ]0.1235|1.012x10° |[12.03 209.3 | 2443 | 209.3 | 2592 | 0.7037 | 8.076
55.0 |0.1576 | 1.015x10° | 9.569 230.2 | 2450 | 230.2 | 2601 | 0.7679 | 7.991
60.0 |0.1994 | 1.017x10° | 7.671 251.1 | 2457 | 251.1 | 2610 | 0.8311 | 7.910
65.0 |0.2503 | 1.020x10° | 6.197 272.0 | 2463 | 272.0 | 2618 | 0.8934 | 7.831
70.0 |0.3119 | 1.023x10° | 5.042 293.0 | 2470 | 293.0 | 2627 | 0.9549 | 7.755
75.0 |0.3858 | 1.026x10° | 4.131 313.9 | 2476 | 313.9 [ 2635 | 1.016 | 7.682
o 22.8 g.gzz i.ggixmj 3.407 334.8 | 2482 | 334.9 | 2644 | 1.075 | 7.612
o ] . .033x 10 2.828 355.8 | 2488 | 355.9 | 2652 | 1.134 | 7.544
90.0 |0.7013 | 1.036x 10" | 2.361 376.8 | 2494 | 3769 | 2660 | 1.193 | 7.479
95.0 | 0.8455 | 1.039x10° | 1.982 397.9 | 2501 | 398.0 | 2668 | 1.250 | 7.416
100.0 | 1.013 1.044x10'z 1.673 418.9 | 2507 | 419.0 | 2676 | 1.307 | 7.355
110.0 | 1.433 1.052x10:3 1.210 461.1 | 2518 | 461.3 | 2691 | 1.418 | 7.239
gg:g ;.325 1.828:18_3 8.223 503.5 | 2529 | 503.7 | 2706 | 1.528 | 7.130
1300 3:613 1.080)(10_3 0.509 546.0 | 2540 | 546.3 | 2720 | 1.634 | 7.027
1400 13613 1.09“10_3 0.393 Zgiﬂ 2550 | 589.1 |2734 | 1.739 | 6.930
160.0 | 6.178 1.102x10'3 0'307 674.; e s os | 1842 | 6838
1500 {6178 1.114”0_3 0.243 Z 9 12568 | 675.5 | 2758 | 1.943 | 6.750
100 |71 1.127“0_3 0.194 76223.3 2576 | 719.2 | 2769 | 2.042 | 6.666
190.0 | 12.54 1'141x10‘3 0-157 806.;_ 25 oo o8 1 2140 6586
TTREE 1.156“0_3 0.127 .2 12589 | 807.6 | 2786 | 2.236 | 6.508
TR 1.172)(10_3 0.104 250.6 2596 | 852.4 | 2793 | 2331 |6.432
BB 0.001190 0'086 95.5 | 2600 | 897.8 | 2798 | 2.425 | 6.358
TR 0.001209 0.072 940.8 | 2603 | 943.6 | 2802 | 2.518 | 6.286
TR 0.001229 0.060 986.7 | 2603 | 990.1 | 2804 [ 2.610 | 6.215
3500 T 0.001251 o'oso 1033 | 2603 | 1037.3 | 2804 | 2.702 | 6.144
| £20.0 | . . 1080 | 2603 | 1085.3 | 2802 | 2.793 | 6.073
o | 2600 |46.88 [0.001275 0.042 1128 | 2600 | 1134.4 | 2797 | 2.8
- | 270.0 | 54.98 | 0.001302 0.036 1177 | 259 ' e
2600 o111 o2 o'o 2 |1184.5| 2790 | 2.975 | 5.930
e (2900 T 0.001365 .030 1227 | 2587 | 1236.0 | 2780 | 3.067 | 5.857
" WT&E‘ o' 0.026 1279 | 2573 | 1289.0 | 2766 | 3.159 | 5.782
u: WTF .001403 0.022 1332 | 2560 | 1344.0 | 2749 | 3.253 | 5.704
" wm 8.001499 0.015 1445 | 2531 | 1461.5 | 2700 | 3.448 | 5.536
2| 0.001638 0.011 1570 | 2462 | 1594.1 | 2622 | 3.659 | 5.336
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-5 S\ 'Vjc/"qu\’

?"\"(\Dh ) Saturated Steam Pressure Table m&eﬁh \o'o
oyt KO cx€ w?
\quf\?j‘\ AewR- S ST
p' bar < T' OC W /T\
N—" ’ & W uy, Ug, hf: hg’ Str Ser

0.02 WWW\_ kiZkg | Ki/kg | kifkg | ki/kg | kizkg | K/ke
0.04 [>7g : _ .00 73.48 | 2400 | 73.48 [ 2534 | 0.261 | 8.724
W?ﬁ:\ 1'004"10_2 3480|1214 2415 | 1214 T 2554 [0.425 | 8475
008 4155 T X10° 19375 | 1515 2425 [1515 | 2567 0521 | 8331

(01 Tasg 1-008x10'3 (181  |173.8|2432 [173.8 | 2577 | 0.593 | 8.229
— FW i-Oloxlo_3 | 1468 | 191.8 [ 2438 [ 191.8 | 2585 | 0.649 | 8.150
?w 1-817x10_3 | 7649 | 251.4 [ 2457 [ 2514 | 2610 | 0.832 | 7.908
>[04 {7587 1'053“0_3 5229 | 289.2 | 2468 | 289.2 | 2625 | 0.944 | 7.769

05 ek o107 13.994  [3175 2477 | 317.6 | 2637 | 1.026 | 7.670
o+ 1 1.030x10° |3.240 [340.4 | 2484 | 3405 | 2646 | 1.091 | 7.594

106 18594 [1.033x10° |273, 359.8 | 2490 | 359.9 [ 2653 [1.145 | 7.532
0.8 93.5  11.039x10° |[2.087 391.6 | 2499 |391.7 [ 2666 | 1.233 | 7.435
1.0 99.62 }1.043x10° [1.694 4173 | 2506 | 417.4 | 2675 | 1.303 | 7.359
1.5 1114 ]1.053x10° | 1.159 466.9 | 2520 | 467.1 | 2694 | 1.434 |7.223
2.0 120.2 | 1.061x10° | 0.886 504.5 | 2530 | 504.7 | 2707 | 1.530 | 7.127
3.0 133.6 | 1.073x10° | 0.606 561.1 | 2544 | 561.5 | 2725 [ 1.672 | 6.992
4.0 143.6 | 1.084x10° | 0.463 604.3 | 2554 | 604.8 | 2739 [ 1.777 | 6.896
5.0 151.9 | 1.093x10° [0.375 639.7 | 2561 | 640.2 | 2749 | 1.861 | 6.821
6.0 158.9 | 1.101x10° [0.316 669.9 | 2567 | 670.6 [[2757\/ 1.931 | 6.760
7.0 165.0 | 1.108x10° | 0.273 696.4 | 2573 | 697.2 | 2764 | 1.992 | 6.708
8.0 170.4 | 1.115x10° |0.240 720.2 | 2577 | 721.1 | 2769 | 2.046 | 6.663

~—»[100 [1279.9 |[1.127x10° |0.194 7617 | 2584 | 762.8 | 2778 | 2.139 | 6.586
200 |212.4 |[1.177x10° |0.100 906.4 | 2600 | 908.8 | 2800 | 2.447 | 6.341
30.0 233.9 1.217 x 10° 0.067 1005 | 2604 | 1008 2804 | 2.646 6.187
400 |250.4 |1.252x10° |0.050 1082 | 2602 | 1087 | 2801 | 2.796 | 6.070
' 1.286x10° | 0.039 1148 | 2597 | 1154 | 2794 [2.920 | 5.973
1.319x10° | 0.032 1205 | 2590 | 1213 | 2784 | 3.027 | 5.889

- 50.0 264.0

o0 ZE'S 1.352x10° | 0.027 1258 | 2580 | 1267 | 2772 [3.121 | 5.813
70.0 ' 1.384x10° | 0.024 1306 | 2570 | 1317 | 2758 |3.207 | 5.743
800 | 292 1.418 x10° | 0.021 1350 | 2558 | 1363 | 2742 |3.286 | 5.677
90.0 | 303.4 1'4 T3x10° | 0.018 1393 | 2545 | 1408 | 2725 | 3.360 | 5.614
 100.0 | 311.1 '001527 0.014 1473 | 2513 | 1491 | 2685 [ 3.496 | 5.492
120.0 | 324.8 0'001511 0.012 1549 | 2477 | 1571 | 2638 | 3.623 | 5.372
140.0 . | 3388 8'001711' 0.009 | 1623 | 2432 [ 1650 | 2581 | 3.746 |5.246

347.4
1600 ~o0 0001839 | 0008|1699 [2375 [1732 [ 2510 |3.871 |5.105
| 180.0 | 357. ' 0.006 | 1786 | 2295 | 1826 | 2411 | 4.013 | 4.931

2036
200.0 ;Si-i 8'883155 10.003155 | 2030 | 2030 | 2099 [ 2099 | 4.430 | 4.430
2209 |[3741 |°-
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Critical point _
Critical point

P 1

P2 P2

—_— S
(a) (b)
Fig. 9.24 Throttling Process on T-s and h-s Plot

intermediate states are non-equilibrium states not describable by thermody

coordinates. The initial state (wet) is giveriby p, and x,, and the il sl
and ¢, (superheated). Now

since h,=h,
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.e I'Vzhl"‘hz 4300‘\2)
Work is done by steam at the expense

ofa fall in its enthalpy value. The process

is(reversible and adiabatic \so 1t 1S 1sen-

tropic. The process is shown on the 7—s
and /4-s diagram in Fig. 9.31.

Fig. 9.30

1 o]
1.5 MPa T 300°C

——
(@)
Fig.9.31
From Table A.1(a), at 40o _
Pt =7.384 kPa
9 S -
he=167 7 . 4 0'5725’ and s, =7.6845 kJ/kgK
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9.1 Complete the following table of properties for 1 kg of water (liquid, vapoura
mixture)
(X~ ‘oo

p t 1% X Super- h g
(bar) (°C) (m’/kg) (%) heat (°C)  (k/kg)  (Kkgh
(a8) &~ 35 23004 T e _ =

(b) e — 0.001044 — — 419.04 —
(©) — 212.42 . 90 o

) 1 — 1 4 g _ 6.104
(e) 10 320 WL _ el _ =

63) 5 - 04646 = — A — =
) 4 — 0.4400 i Y A =
+(h) | e 500 b =y P 3445.3 po
(i - 20 — ke o 50 - e

O sk~ Lol — e — O
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Properties of Pure Substances
) Arigid ve;sel of V.olurne 0.86 m’ contains 1 kg ofy s'?eam;at a pressure of 2 ba
Evaluate the specific volume, temperature, dryness fraction, internal energ

enthalpy, and entropy of steam.
' The steam is heated to raise its temperature to 150°C. Show the process Or

sketch of the p—v diagram, and evaluate the pressure, increase in enthals

increase in internal energy, increase in entropy of steam, and the heat transf

Evaluate also the pressure at which the steam becomes dry saturated.
3kg, 120.23°C, 0.97, 2468.54 K/

Ans. (a) 0.86 m
2640.54 kl/kg, 6.9592 kl/k

(b) 2.3 bar, 126 kJ/kg, 106.6 Kkl/kg, 0.2598 kI/kg K, 1'06.6 k
n kg of water at 45°C 18 heated ata constant pressure of 10 bar until it beco
h Find the change in volume, enthalpy, inte

Epﬁrheated vapour at 300°C.

Zoma'r AZnATA k. 64.842]
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