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Steam at 1.4 MPa, 300°C is flowing in a supply line with different insulated systems
attached, as shown in Fig. 1. Valves on the empty systems are opened, they fill up to the
supply pressure, and the valves are closed. We neglect kinetic and potential energies and
want to determine the final temperature for all three cases.

20%

The following data are for a simple steam power plant as shown in Fig. 2. State 6 has
xe = 0.92 and velocity of 200 m/s. The rate of steam flow 1s 25 kg/s, with 300 kW of
power input to the pump. Piping diameters are 200 mm from the steam generator to the
turbine and 75 mm from the condenser to the economizer and steam generator. Determine
the velocity at state 5 and the power output of the turbine. Also find the rate of heat
transfer in the economizer and steam generator. Note that the specific volume at state 5
is 0.06163 m3/kg

20%

A steam turbine receives water at 15 MPa, 600°C at a rate of 100 kg/s, as shown in Fig.
3. In the middle section 20 kg/s is withdrawn at 2 MPa, 350°C and the rest exits the
turbine at 75 kPa, with 95% quality. Assuming no heat transfer and no changes in kinetic

energy, find the total turbine power output.
20%
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7z ~ A reversible steady state device, as shown in Fig. 4, receives a flow of 1 kg/s air at 400
K, 450 kPa and the air leaves at 600 K, 100 kPa. Heat transfer of 800 kW is added from
a 1000 K reservoir, 100 kW rejected at 350 K and some heat transfer takes place at 500
K. Find the heat transferred at 500 K and the rate of work produced. The entropy change
of air can be computed by the following equation with ¢, =1.004 kJ/kg-K and R =0.287
kJ/kg-K.

T, P,
Sz — 81 = ¢pln (T_1> —R ln(P—l)

20%

I ~ Atwo-stage air compressor has an intercooler between the two stages as shown in Fig.5.
The inlet state is 100 kPa, 290 K, and the final exit pressure is 1.6 MPa. Assume that the
constant pressure intercooler cools the air to the inlet temperature,T; = T;. It can be
shown that the optimal pressure, P, = (P1P4)1/ 2, for minimum total compressor work.
Find the specific compressor works and the intercooler heat transfer for the optimal P,.
For air, ¢, =1.004 kJ/kg-K and ¢, =0.717 kJ/kg-K.

20%
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TABLE B.1.2 Saturated Water Pressure Entry TABLE B.1.2. Saturated Water Pressure Entry {continned )

Specific Volume, m>/kg . Internal Energy, kl/kg Enthalpy. ki/kg Entropy, kl/kg-
Press, Temp. Sat, Liquid Evap. Sat. ,<=_.§. Sat. Liquid- Evap. ‘Sat. Vapor Press. Temp. Sat. Liquid Evap. Sat, Yapor Sat. Liquid Evap. Sat. Vapor
(kPa) °C) vr Vg Ve iy s gy Hp (kPa) (°C} hy gy hy 5 Sip 113
(L6EE3 0.0k 0.00 1000 206.131 206,137 0 23753 2375.3 0.61103 o 0.00 2501.3 2501.3 1] 9.1562 9.1562
| 6.98 0.001000 129,20702 129.20802 29.29 2355.69 2338498 1.0 6.98 29.29 2484.89 251418 0.5059 8.8697 89756
1.5 87.98013 i

1.3 G 03 5470 - E.qc omMu.uo 0.1956 8.6322 . 8.8278

AHOL0: , : , . . 5229 b
4 2896 0.001004 u._...._cwi .ﬁ.xoopm 12144 2293.73 l.ﬁm.: 4.0 amumm 121.44 243293 aum.ﬁ u._. 04226 8.0520 84746
5 3288 0.001005 28.19130 28.19251 E37.79 228270 242049 , 5.0 ‘3238 131.79 242366 256145 0.4763 7.9187 8.3950
7.5 40.29 0, oo_ocm 19, mwm.....h 19.23775 168.76 226174 -2430.50 75 40.29 168.77 2406,02 bqa ._é 0.5763. 7. m._]_ m.NmI
; : : T : - s e 4 e - S - ’
64.97 o.os_cwc ) 6.20322 620424 - 27158 219521 mk_mu 08 25 64 3. 271.90 ww_am.wo 2618.19 o.mc.wo 6.9383 7.8313
69.10 0.001022 522816 5.22018 289.18 2179.22 246840 30 69.10 289.21 2336.07 2625.28 0.9439 6.8247 7.7686

40 5. mq 31735 m.:m G 1.0258 6.6441 q.awg

e i e b 7 3 & &
105,99 0.001048 1.37385 1.374%0
111.37 0.001053 1.15828 1.15933 466.92 205272
136, Qm c co_om...._ 1 couu.u 1 oowmu 486.78 Ncum 12 ! M

10509 44430 24105 268535 13739 Tsold 712883
11137 46708 220646 269354 1.4335 s7807 72232
11606 48697 2357 270053 14848 se868 71717

275 17060 0001070 0.65624 065731 54857 199195  2540.53 AT 272129 16407 53801 7.0208
300 133155 0.001073 0.60475 0.60582 561.13 19832.43 2543.55 133.55 56145 ummw.wm 2725.30 1.6717 5.32010 "699E8
:m ms 0.00 _c.qm 0. mgcn 0.56201 57288 1973.46 2546.34 m.Non@, m wmﬁ

46246

B R A b s o

450 14703 0.001088 0.41289 041398 6275 193487 255762 450 14793 62324 212067 27439% 18206 5039 68565
500 15056 0.001003 037380 037489 639.66 02157 256123 500 (5186 64021 200847 24367 1.8606 49606 68212
15548 0001097 0.34159 034268 65530 1909.7 256447 550 15548 65591 woTo4 275294 Lso72 4892 67892

750 _oq ..J 0. cc_ 11 _ o mﬂEe 0. wmmac qow mm _wmm u _ aﬂ& 73 do :w.__ 77 709.45 2056.98 2766 . 20199 4. mm_ﬁ 6 Q.Em.
800 170.43 0.0H115 0.23931 0.24043 720.20 1856.58 576,79 ‘ 800 170.43 2L 2048.04 2769.13 2.0461 4,6166 6.6627




M APPENDIX B S| UNITS: THERMODYNAMIC TABLES
: APPENDIX B SIUNITS; THERMODYNAMIC TABLES

TABLE B.1.3 Superheated Vapor Water (consimied ) TABLE B.1.3 Superheated Vapor Water (eontinueid )

"§2%80 7 2505957 2794027 "64217
i Upgaisd 269226 291020 66732

.mg:.. v \ uo /] 5 y , u I s Temp. b u W M v v B S
*C) (e’ kg (K1/kg) (kJkm (k)kg-K} (m*kg) k) kg (kJ/kg) (kJfiig-K) Q) Aauhnwv (kJ/kg) (kg kTkg-K) ﬂ-._.»an%~ Ik &g . (kMg
800 kPa ¢ £70.43°C) . 100D kP (179.91°C) 2000 kPa (212.42°C) 2500 kPa (323.99°C)
700 036007 MT6.22 192427 83770 04779 347535 392X44 8273 Sat. 0.09963 260026 279051 63408 007998 260313 280307 63574
200 061813 66LI4- 415565 BEOIF - 04S43T 366046 ¢ 45478 - 84996 50 001144 267958 200246  6.5452 008700 266255  2880.06 6408t
900 " O6T610 © 3BSLTT - 430365 - BRI nsa075 | 385209 430204 CUBTIIB 300 (012547 27256 302350 67663 c%mg V6156 L8] 6.6437
1000 - - 073401 4051.00 - -4638.20¢ - 9.0153. - <0SETIZC 405049 463760 C 8919 350 535 T . : )
1100 079188 425557 4889.08 92049 063345 425509 488855 9.106 400
1200 084074 4466.05 514545 93854 067977  M6558 514536 92821 450700 : : _ : .
1300 090758 d681.810 540747  9.5575 073608 448133 540741 94542 500 017568 311620 46755 714316 013998 311208 G204 73233,
| 600 019960 320093  3690.14  7.7023 0.15930 2870 7 5961
. 1200 kPa (187.99°C) - {400 kP4 (195.07°C) - ., _ 700 022323 347099 %::a 7.5487 a.:mwm . NLMM Mw wwmw “M”MW_
sat. - 016333 2588827 2784820 65233 0 259283 790,00 64692 : : 65708 . . Sy 0%
200 016930 261274 281550 65898 0.04302  2603.09 280331 64975
250 0.19235 270420 203501 6.829% 016350 269832 202732 67467 ) ; ;
300 021382 2780.22 304530 70316 018228 27506 304035 69533 1100 0.31659 425270 488589 87800 025322 435180 ugsd s aerel
350 023452 - 287236 315359 72120 020026 -+ 286912 - 314949 . 7.1359 1200 033984 446325 514292  B.0606 027185 446208 514170 8.8560
400 (254800 295490 3260466 73773 0780 95250 35742 C 73025 1306 036306 467897  S405.10 91378 029046 4677.80  S4039%  9.0291
500 - 029463 312272 3476287 - 96758 - - Q252057 0312100 34T 76026 : b s ; .
600 033393 320560 369632 7.943 028596 329444 369478 7.8710
700 137204 347448 302201 8.1881 0.31947 347361 3920.87 51160 50 00%s uﬁa.g.u 1o
800 641177 3659.77 415390 8.4149 0.35281 3659.09 4153.03 8.3431 m.oo - ! 6.2871
900 045051 385062 43922%  B62T2. - 038606 385105 430153 35555 : DDSII4 - 193005 299348 6.5389
1000 048919 404998 463700 88274 - 041034 Co4049.47  CdedEAr T 87558 1523 . 67427
100 052783 425461 488802 Q0171 04523077 425814 4887AG T U E9956 '
1200 056646 d465.12 514487  9.1977 048552 446465 514438 91262 CEOOIRT TR0 : 00;: 5 T0RI3: -7 30101, . _
1300 060507 468086 540695 973698 051864 46RD.30 540649 92083 300 O.L6I9 310792 5648 72337 00868 309049 asasal 70900
. o . o 600 0.13243 328503 368234  7.5084 0.09885 327906 367444 7.368%
1600 kP (201.400°C) 2 o2 . 1800 KPa'207,15°C)- 00 01838 346659 39iL72 77571 G095 346215 390554 76198

CU00043 250838 ¢ ¢ 2T9T18 63793

002497 -7 368603 9010967 6.6066°
05862 278103 303483 63844 014021 77683 30921 682 01854 04845 fd0d
07456 286605 314535 7.0693 015457 286295  314L13 7.0099 02105 03 asm26  ssoll 0ASBI7 4247096 488063 8.4366
000005 195009 325407  7.2373 016847 294766 325080 1793 1200 022652 446092 SM048 87719 06987 445860 513807 86176
02009 3iM9a7  37TLe3. 1530 009550 CIHTAY | 3ed7s 74824 1300 024206 467663 540281 89442 OIBIS6 467429 540057  S.8009

B2A998 329327 . 369323 78080 022199, 3292.10

gs qqumu

TLET . TI918E0T 79983

447957 347374 AbToTd . (mes3s 024818 -

DA0SSe  365B40 415245 8.2808 027420 365771 4151.27 8:2258

(33772 385047 439081 8.49M 030052 384090  4390.11 8.4386 ‘
1000 036678 404896 4635.81 8.6938 032598 404845 46352 8.6390

L160 -

. 039sBl 425366 (488695 . 8.8837 035180 425308 4R8N T 8290
. V042482 - ABATE oo STAIED" o Q.0BA2 L 0BTIG s ABGITL 2 5LAIAG 90096 -
13007 045382 467992 540602 9.2364 040340 467944 540556 91817
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TABLE B.4.3 Superheated Vapor Water (copthiied )

APPENDIX B Si UNITS: THERMODYNAMIC TABLES

Temp. v o h 5 y a h H
I kg kg kg kikegK)  mkp (kg ik kifkgK)
5000'kP (263.99°C) 6000 kPa (275.64°C)

Sat. 003944 2BYTI2 TI943} 54733 00324 2589.60 278433 58801
300 004532 269794 292453 6.2083 003616 266721 288413 60673
350 005104 280867 30683y 64492 004223 278961 304207 63334
400 ¢ . 005781 . 290658 31954 66458 2807 i

450 006330 290964

500 0.06857 - 309092 - : ) : .

550 007368 318182 355023 naam 006101 317457 354062

600 (07869 327301 366647 7.2588 006525 376689 365840  7.1676
700 00884 345767 75122 007352 M5345  3894.28

800" 009811 - . 364662 17 7440, - 008160 643,12

900 . 010762+ “3B40TL | AITRBZ: THesea S RRAT R

100" . 04707 (404035 462560 TBI6I2 5.8:9 403783
1100 0.02648 424561 487802 83519 010536 424326 48752 B266H
1200 D.3587 445630 5i3567 85330 DA1321 435400 513338 84473
1300 014526 467196 539824 7055 012106 4669.64 539597 8619

o Tt a0 kPA (295.06°C) i

sa,  0023sy 56979 7 C2TSI94 T ST43L 001803

300 002426 259083 278498 57903 - — e —
350 002995 274767 298730 6.1300 002342 269916 92339 59442
400 003432, 286375 313828 6.3633 002641 283238 309646 62119
450 Q03817 296666 . 327199 : 65550, 042975+ 943,32 64189
500 C 004175 306430 33927 67239 003279 1 304577 65965
550 004516 315976 352101 68778 003564 314454 .&SS 67561
600 004853 325443 364203 7.0205 003837 124168 362534 65028
700 G05481 34400 388247 72812 004358 343472 387052 687
800 006097 363608 412384 75173 001850 362897 411491 74077
900, - - 006702/ 3832087 - 436826 77350 0 532 1L 4IBLA . TeETR
1000 07301 T4616.8T 70384 05832 i AL
(100 " 0.07896 4872025 81299 D632 1423397 80236
1200 008489 444945 512854 B3UIS 006780 444493 512384 §.2054
1300 009080 466502 539[46 848N GO7265 466044 53B69% 83T

TABLE B.1.3 Superheated Vapor Water (conrinued }

APPENDIX B SI LiNIiS; THERMODYNAMIC TABLES

Temp. v " ke

£
<) (m*kg) k)kg) - {klfkg) (kJkiz-K)

v . u It s
::.;e ca.,_@ E.a@ AEE.E

15000 kPa (342.24°C)

20000 &Pa (365.81°Ch

0.01034 245543 261049 53097
0.01147 253036 269741 54420
001565 TT0.70 58810 °

002498 320864 30 66775
002680 33037 37IRE GAm
002861 3410 6.9572

.f

{ _c.c 0.04200 Awwm.mm. 4852, um 7.8282
1200 0.04523 4433.78 5112.27 8.0108
1300 0.04845 464912 5375.94 8.1839

0.00583 2293.03 240974 4.9269

2619.22 2818.07

QOISIS 300 35375

001960 328146 367532 66582

00213 338646 3809.09
i

“0,02897. - 40312 ; 925 -
0.03145 4211.30 484024 7.6874 .
o.cmuw_ 4422.81 510096 7:8706
0.03636 4637,95 5365.10 8.0441

75 - 0001789 T TS 39303
0002750 206734 : 44728
0005304 245506 261417 5.1503

26 _w.“uo 821,35 54423

0012596 322104 359893 64057
DOI366]  33IS/ IS67 65606
0015623 355550 64312

0022589 440129 507897
0024266 461596 534395 73432

01641 .0 GTT0R s 174 :
DOOIOUS 185452 193083 41134
Q002532 209683 240811 4.5028
(0003693 236507 251279 49459

35804 357058 62054
c.ccofu 328363 368129 63750
0011523 35789 39780 6.6662

0016340 438001 505772
0018229 455438 532345
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-~ Five kg of water in a piston/cylinder arrangement exists as saturated liquid/vapor mixture
at 400 kPa, with a quality of 50%, as shown in Fig.1. It is now slowly heated so that the
volume triples. The mass of the piston is such that a cylinder pressure of 800 kPa will
float it. Find the (a) initial volume, (b) state when piston is just floating, (c) final
temperature and volume of the water. Represent the process on P-v and T- v plot.

20%

Iy

~ The piston/cylinder setup shown in Fig. 2 contains 0.2 kg of water at 800 kPa, 700 °C.
The water is now cooled with a constant force on the piston until it reaches one third (1/3)
of the initial volume. After this, it cools to 150 kPa while the piston is against the stops.
Find the final water pressure and the work and heat transfer in the overall process, and

show the process in a P-v diagram.
20%

W

~ A steam turbine receives water at 20 MPa, 700°C at a rate of 100 kg/s, as shown in Fig.
3. In the middle section 30 kg/s is withdrawn at 3 MPa, 400°C and the rest exits the
turbine at 75 kPa, with 95% quality. Assuming no heat transfer and no changes in kinetic

energy, find the total turbine power output.
20%

2z ~ Acombination of a heat engine driving a heat pump, as shown in Fig.4, takes waste energy
at 50°C as a source Qw1 to the heat engine, rejecting heat at 30°C. The remainder Qw2
goes into the heat pump that delivers a QH at 150°C. If the total waste energy is 5SMW
find the rate of energy delivered at the high temperature.

20%



Rl bfHAF1IFERY 1EPE LT RY 2

gonl B R AR R T 1 A LT Page 2 / 3
F B #4 8 Thermodynamics

-

I ~ Atwo-stage air compressor has an intercooler between the two stages as shown in Fig.5.
The inlet state is 100 kPa, 290 K, and the final exit pressure is 1.6 MPa. Assume that the
constant pressure intercooler cools the air to the inlet temperature, T; = T;. It can be
shown that the optimal pressure, P, = (P1P4)1/2, for minimum total compressor work.
Find the specific compressor works and the intercooler heat transfer for the optimal P,.
For air, ¢, =1.004 kJ/kg-K and c, =0.717 kJ/kg-K.

20%
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TABLE B.1.2 Saturated Water Pressure Entry TABLE B.1.2. Saturated Water Pressure Entry {continned )

Specific Volume, m>/kg . Internal Energy, kl/kg Enthalpy. ki/kg Entropy, kl/kg-
Press, Temp. Sat, Liquid Evap. Sat. ,<=_.§. Sat. Liquid- Evap. ‘Sat. Vapor Press. Temp. Sat. Liquid Evap. Sat, Yapor Sat. Liquid Evap. Sat. Vapor
(kPa) °C) vr Vg Ve iy s gy Hp (kPa) (°C} hy gy hy 5 Sip 113
(L6EE3 0.0k 0.00 1000 206.131 206,137 0 23753 2375.3 0.61103 o 0.00 2501.3 2501.3 1] 9.1562 9.1562
| 6.98 0.001000 129,20702 129.20802 29.29 2355.69 2338498 1.0 6.98 29.29 2484.89 251418 0.5059 8.8697 89756
1.5 87.98013 i

1.3 G 03 5470 - E.qc omMu.uo 0.1956 8.6322 . 8.8278

AHOL0: , : , . . 5229 b
4 2896 0.001004 u._...._cwi .ﬁ.xoopm 12144 2293.73 l.ﬁm.: 4.0 amumm 121.44 243293 aum.ﬁ u._. 04226 8.0520 84746
5 3288 0.001005 28.19130 28.19251 E37.79 228270 242049 , 5.0 ‘3238 131.79 242366 256145 0.4763 7.9187 8.3950
7.5 40.29 0, oo_ocm 19, mwm.....h 19.23775 168.76 226174 -2430.50 75 40.29 168.77 2406,02 bqa ._é 0.5763. 7. m._]_ m.NmI
; : : T : - s e 4 e - S - ’
64.97 o.os_cwc ) 6.20322 620424 - 27158 219521 mk_mu 08 25 64 3. 271.90 ww_am.wo 2618.19 o.mc.wo 6.9383 7.8313
69.10 0.001022 522816 5.22018 289.18 2179.22 246840 30 69.10 289.21 2336.07 2625.28 0.9439 6.8247 7.7686

40 5. mq 31735 m.:m G 1.0258 6.6441 q.awg

e i e b 7 3 & &
105,99 0.001048 1.37385 1.374%0
111.37 0.001053 1.15828 1.15933 466.92 205272
136, Qm c co_om...._ 1 couu.u 1 oowmu 486.78 Ncum 12 ! M

10509 44430 24105 268535 13739 Tsold 712883
11137 46708 220646 269354 1.4335 s7807 72232
11606 48697 2357 270053 14848 se868 71717

275 17060 0001070 0.65624 065731 54857 199195  2540.53 AT 272129 16407 53801 7.0208
300 133155 0.001073 0.60475 0.60582 561.13 19832.43 2543.55 133.55 56145 ummw.wm 2725.30 1.6717 5.32010 "699E8
:m ms 0.00 _c.qm 0. mgcn 0.56201 57288 1973.46 2546.34 m.Non@, m wmﬁ

46246

B R A b s o

450 14703 0.001088 0.41289 041398 6275 193487 255762 450 14793 62324 212067 27439% 18206 5039 68565
500 15056 0.001003 037380 037489 639.66 02157 256123 500 (5186 64021 200847 24367 1.8606 49606 68212
15548 0001097 0.34159 034268 65530 1909.7 256447 550 15548 65591 woTo4 275294 Lso72 4892 67892

750 _oq ..J 0. cc_ 11 _ o mﬂEe 0. wmmac qow mm _wmm u _ aﬂ& 73 do :w.__ 77 709.45 2056.98 2766 . 20199 4. mm_ﬁ 6 Q.Em.
800 170.43 0.0H115 0.23931 0.24043 720.20 1856.58 576,79 ‘ 800 170.43 2L 2048.04 2769.13 2.0461 4,6166 6.6627




M APPENDIX B S| UNITS: THERMODYNAMIC TABLES
: APPENDIX B SIUNITS; THERMODYNAMIC TABLES

TABLE B.1.3 Superheated Vapor Water (consimied ) TABLE B.1.3 Superheated Vapor Water (eontinueid )

"§2%80 7 2505957 2794027 "64217
i Upgaisd 269226 291020 66732

.mg:.. v \ uo /] 5 y , u I s Temp. b u W M v v B S
*C) (e’ kg (K1/kg) (kJkm (k)kg-K} (m*kg) k) kg (kJ/kg) (kJfiig-K) Q) Aauhnwv (kJ/kg) (kg kTkg-K) ﬂ-._.»an%~ Ik &g . (kMg
800 kPa ¢ £70.43°C) . 100D kP (179.91°C) 2000 kPa (212.42°C) 2500 kPa (323.99°C)
700 036007 MT6.22 192427 83770 04779 347535 392X44 8273 Sat. 0.09963 260026 279051 63408 007998 260313 280307 63574
200 061813 66LI4- 415565 BEOIF - 04S43T 366046 ¢ 45478 - 84996 50 001144 267958 200246  6.5452 008700 266255  2880.06 6408t
900 " O6T610 © 3BSLTT - 430365 - BRI nsa075 | 385209 430204 CUBTIIB 300 (012547 27256 302350 67663 c%mg V6156 L8] 6.6437
1000 - - 073401 4051.00 - -4638.20¢ - 9.0153. - <0SETIZC 405049 463760 C 8919 350 535 T . : )
1100 079188 425557 4889.08 92049 063345 425509 488855 9.106 400
1200 084074 4466.05 514545 93854 067977  M6558 514536 92821 450700 : : _ : .
1300 090758 d681.810 540747  9.5575 073608 448133 540741 94542 500 017568 311620 46755 714316 013998 311208 G204 73233,
| 600 019960 320093  3690.14  7.7023 0.15930 2870 7 5961
. 1200 kPa (187.99°C) - {400 kP4 (195.07°C) - ., _ 700 022323 347099 %::a 7.5487 a.:mwm . NLMM Mw wwmw “M”MW_
sat. - 016333 2588827 2784820 65233 0 259283 790,00 64692 : : 65708 . . Sy 0%
200 016930 261274 281550 65898 0.04302  2603.09 280331 64975
250 0.19235 270420 203501 6.829% 016350 269832 202732 67467 ) ; ;
300 021382 2780.22 304530 70316 018228 27506 304035 69533 1100 0.31659 425270 488589 87800 025322 435180 ugsd s aerel
350 023452 - 287236 315359 72120 020026 -+ 286912 - 314949 . 7.1359 1200 033984 446325 514292  B.0606 027185 446208 514170 8.8560
400 (254800 295490 3260466 73773 0780 95250 35742 C 73025 1306 036306 467897  S405.10 91378 029046 4677.80  S4039%  9.0291
500 - 029463 312272 3476287 - 96758 - - Q252057 0312100 34T 76026 : b s ; .
600 033393 320560 369632 7.943 028596 329444 369478 7.8710
700 137204 347448 302201 8.1881 0.31947 347361 3920.87 51160 50 00%s uﬁa.g.u 1o
800 641177 3659.77 415390 8.4149 0.35281 3659.09 4153.03 8.3431 m.oo - ! 6.2871
900 045051 385062 43922%  B62T2. - 038606 385105 430153 35555 : DDSII4 - 193005 299348 6.5389
1000 048919 404998 463700 88274 - 041034 Co4049.47  CdedEAr T 87558 1523 . 67427
100 052783 425461 488802 Q0171 04523077 425814 4887AG T U E9956 '
1200 056646 d465.12 514487  9.1977 048552 446465 514438 91262 CEOOIRT TR0 : 00;: 5 T0RI3: -7 30101, . _
1300 060507 468086 540695 973698 051864 46RD.30 540649 92083 300 O.L6I9 310792 5648 72337 00868 309049 asasal 70900
. o . o 600 0.13243 328503 368234  7.5084 0.09885 327906 367444 7.368%
1600 kP (201.400°C) 2 o2 . 1800 KPa'207,15°C)- 00 01838 346659 39iL72 77571 G095 346215 390554 76198

CU00043 250838 ¢ ¢ 2T9T18 63793

002497 -7 368603 9010967 6.6066°
05862 278103 303483 63844 014021 77683 30921 682 01854 04845 fd0d
07456 286605 314535 7.0693 015457 286295  314L13 7.0099 02105 03 asm26  ssoll 0ASBI7 4247096 488063 8.4366
000005 195009 325407  7.2373 016847 294766 325080 1793 1200 022652 446092 SM048 87719 06987 445860 513807 86176
02009 3iM9a7  37TLe3. 1530 009550 CIHTAY | 3ed7s 74824 1300 024206 467663 540281 89442 OIBIS6 467429 540057  S.8009

B2A998 329327 . 369323 78080 022199, 3292.10

gs qqumu

TLET . TI918E0T 79983

447957 347374 AbToTd . (mes3s 024818 -

DA0SSe  365B40 415245 8.2808 027420 365771 4151.27 8:2258

(33772 385047 439081 8.49M 030052 384090  4390.11 8.4386 ‘
1000 036678 404896 4635.81 8.6938 032598 404845 46352 8.6390

L160 -

. 039sBl 425366 (488695 . 8.8837 035180 425308 4R8N T 8290
. V042482 - ABATE oo STAIED" o Q.0BA2 L 0BTIG s ABGITL 2 5LAIAG 90096 -
13007 045382 467992 540602 9.2364 040340 467944 540556 91817
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TABLE B.4.3 Superheated Vapor Water (copthiied )

APPENDIX B Si UNITS: THERMODYNAMIC TABLES

Temp. v o h 5 y a h H
I kg kg kg kikegK)  mkp (kg ik kifkgK)
5000'kP (263.99°C) 6000 kPa (275.64°C)

Sat. 003944 2BYTI2 TI943} 54733 00324 2589.60 278433 58801
300 004532 269794 292453 6.2083 003616 266721 288413 60673
350 005104 280867 30683y 64492 004223 278961 304207 63334
400 ¢ . 005781 . 290658 31954 66458 2807 i

450 006330 290964

500 0.06857 - 309092 - : ) : .

550 007368 318182 355023 naam 006101 317457 354062

600 (07869 327301 366647 7.2588 006525 376689 365840  7.1676
700 00884 345767 75122 007352 M5345  3894.28

800" 009811 - . 364662 17 7440, - 008160 643,12

900 . 010762+ “3B40TL | AITRBZ: THesea S RRAT R

100" . 04707 (404035 462560 TBI6I2 5.8:9 403783
1100 0.02648 424561 487802 83519 010536 424326 48752 B266H
1200 D.3587 445630 5i3567 85330 DA1321 435400 513338 84473
1300 014526 467196 539824 7055 012106 4669.64 539597 8619

o Tt a0 kPA (295.06°C) i

sa,  0023sy 56979 7 C2TSI94 T ST43L 001803

300 002426 259083 278498 57903 - — e —
350 002995 274767 298730 6.1300 002342 269916 92339 59442
400 003432, 286375 313828 6.3633 002641 283238 309646 62119
450 Q03817 296666 . 327199 : 65550, 042975+ 943,32 64189
500 C 004175 306430 33927 67239 003279 1 304577 65965
550 004516 315976 352101 68778 003564 314454 .&SS 67561
600 004853 325443 364203 7.0205 003837 124168 362534 65028
700 G05481 34400 388247 72812 004358 343472 387052 687
800 006097 363608 412384 75173 001850 362897 411491 74077
900, - - 006702/ 3832087 - 436826 77350 0 532 1L 4IBLA . TeETR
1000 07301 T4616.8T 70384 05832 i AL
(100 " 0.07896 4872025 81299 D632 1423397 80236
1200 008489 444945 512854 B3UIS 006780 444493 512384 §.2054
1300 009080 466502 539[46 848N GO7265 466044 53B69% 83T

TABLE B.1.3 Superheated Vapor Water (conrinued }

APPENDIX B SI LiNIiS; THERMODYNAMIC TABLES

Temp. v " ke

£
<) (m*kg) k)kg) - {klfkg) (kJkiz-K)

v . u It s
::.;e ca.,_@ E.a@ AEE.E

15000 kPa (342.24°C)

20000 &Pa (365.81°Ch

0.01034 245543 261049 53097
0.01147 253036 269741 54420
001565 TT0.70 58810 °

002498 320864 30 66775
002680 33037 37IRE GAm
002861 3410 6.9572

.f

{ _c.c 0.04200 Awwm.mm. 4852, um 7.8282
1200 0.04523 4433.78 5112.27 8.0108
1300 0.04845 464912 5375.94 8.1839

0.00583 2293.03 240974 4.9269

2619.22 2818.07

QOISIS 300 35375

001960 328146 367532 66582

00213 338646 3809.09
i

“0,02897. - 40312 ; 925 -
0.03145 4211.30 484024 7.6874 .
o.cmuw_ 4422.81 510096 7:8706
0.03636 4637,95 5365.10 8.0441

75 - 0001789 T TS 39303
0002750 206734 : 44728
0005304 245506 261417 5.1503

26 _w.“uo 821,35 54423

0012596 322104 359893 64057
DOI366]  33IS/ IS67 65606
0015623 355550 64312

0022589 440129 507897
0024266 461596 534395 73432

01641 .0 GTT0R s 174 :
DOOIOUS 185452 193083 41134
Q002532 209683 240811 4.5028
(0003693 236507 251279 49459

35804 357058 62054
c.ccofu 328363 368129 63750
0011523 35789 39780 6.6662

0016340 438001 505772
0018229 455438 532345




