Chapter 2: Properties of Pure Substances
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TABLE A4

Saturated water—Temperature table

Gat,)

Specific volume,

\"
— : Sat. Sat.
ZWP(T&an., press., liquid, vapor,
T°C P kPa v, Ve
0.01 0.6117 0.001000 206.00
5 0.8725 0.001000 147.03
10 1.2281 0.001000 106.32
15 1.7057 0.001001 77.885
20 2.3392 0.001002 57.762
25 3.1698 0.001003 43.340
30 4.2469 0.001004 32.879
35 56291, 0.001006 25.205
\+ 20 7.38514 0.001008 19.515
2 .45 9.5953 1010 15.251
50 /001012 12.026
55 15.763 .001015 9.5639
60 19.947 0.001017 7.6670
65 25.04, 0.001020 6.1935
70 31. 0.001023 5.0396
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Prob. 2-28E

2-28E Complete the following table for H,O:

M P, psia u, Btw/lbm Phase description
A 300 782
b 40 Saturated liquid
< 500 120
A 200 400
Bfu 7 /
oQ w0 F W =782 gm (INERYAL sIse6y

g ATuﬁATsz LIATER

@ TMBLE A-4E

( TEMPEL AU @é> AsE

Saturated water—Temperature table

Specific
fO

volur

/Ilbm

ernal energy

Btu/lbm

=25

Sat. Sat.
Temp.,| press., lnquud. vapor, lnquud, Evap., vapor,
T°F P... psia Vs Vg u, Ug U,
250 29.844 0.01700 13.816 218.54 869.21 1087.7 218.63
260 35.447 0.01708 11.760 228.68 861.62 1090.3 228.79
270 41.877 0.01717 10.059 238.85 B53.94 1092.8 238.98
280 49 222 0.01726 8.6439 249.04 846.16 1095.2 249.20
0.01735 7.4607 259.26 838.27 1097.5 259.45
. 4663 269 51 830.25 1099.8 269.73
310 77.€ 691 0. 01?55 5.6266 279.79 822.11 1101.9 280.05
320 89.667 0.01765 49144 290.11 813.84 1104.0 290.40
330 103.07 0.01776 4.3076 300.46 805.43 1105.9 300.80
340 11802  0.01787  3.7885 310.85 796.87 1107.7 311.24 ﬁ(
o
Yv/@ & -’(L;d (' = %0 ;‘I

B )
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TABLE A-5E

Saturated water—Pressure table
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Sat.

Sat. Sat. Sat.
Press,, temp., liguid, vapor, liquid,
P psia T °F vy Ve Uy
1 101.69 0.01614 333.49 69.72
2 126.02 0.01623 173.71 94.02
3 141.41 0.01630 118.70 109.39
4 152.91 0.01636 90.629 120.89
5 162.18 0.01e41 73.525 130.17
6 170.00 0.01e45 61.982 138.00
8 182.81 0.01652 47.347 150.83
10 193.16 0.01659 38.425 161.22
14696 21195 0.01671 26.805 180.12
15 21299 0.01672 26.297 181.16
20 22792 0.01683 20.093 196.21
25 240.03 0.01892 16.307 208.45
30 250.30 0.01700 13.749 218.84
35 259.25 0.01708 11.901

0.01715

10.501
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TABLE A-4E

Saturated water—Temperature table (Concluded)

Specific volume, Internal energy,
ft3/lbm Btu/lbm
Sat. Sat. Sat. Sat. Sat.
Temp., press., liquid, vapor, liquid, Evap., vapor,
T°F Py psia vy Vg Uy Upe Uy
400 247.26 0.01864 1.8639 374.19 74197 1116.2
410 276.69 0.01878 1.6706 384.94 732.14 1117.1
420 308.76 0.01894 1.5006 395.76 722.08 1117.8
430 34364 0.01910 1.3505 406.65 711.80 11184
440 381.49 0.01926 1.2178 417.61 701.26 11189
450 422,47 0.01944 1.0999 428.66 690.47 1119.1
460 466.75 0.01962 0.99510 439.79 679.39 1119.2
470 514.52 0.01981 0.90158 451.01 668.02 1119.0
480 565.96 0.02001 0.81794 462.34 656.34 1118.7
450 621.24 0.02022 0.74296 473.77 644.32 1118.1
500  680.56 0.02044 06755848532 63194 11173
510 744,11 0.02067 0.61489 496.99 619.17 1116.2
520 812.11 0.02092 0.56009 508.80 605.99 11148
530 884.74 0.02118 0.51051 520.76 592.35 1113.1

540 962.24 0.02146 0.46553 532.88 57823 1111.1
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TABLE A-6E
P

Superheated water (Continued)

s
¥ v u \ h Btu/
°F ft3/Ibm Btu/lbm | Btu/lbm Ibm - R

381.25°F)

1107.9 [ 11908 1.5883
1116.7 [\1202.1 1.6023
1134.0 [|1224.6 1.6292
450 4.3613 1154.5//1251.4 1.6594
500 ; 1174.4) 1277.3 1.6872>
550 4.9010 1193.9 1302.8 1.7131
600 5.1642 1213.4 1328.0 1.7375
700 5.6829 1252.2 1378.4 1.7829
800 6.1950 1291.4 1429.0 1.8247
1000 7.2083 1371.7 1531.8 1.9005
1200 8.2137 1455.3 1637.7 1.9684
1400 9.2149 1542.3 17469 2.0305
1600 10.2135 1633.0 1859.8 2.0881
1800 11.2106 1727.2 1976.1 2.1420
2000 12.2067 1824.8 2095.8 2.1928

_ 0 (A
) = 400, Py P T
Go 10 SaTupATD T(EMPERATLRE T(ABLC ¢
VR Tat =Wgo'S fay = 24726 W@

4CL
TABLE A-4E -

Saturated water—Temperature table (Concluded) 7}(_7 |
Specific volume, Internal energy,

ft3/I1bm Btu/lbm {H\/

Sat. Sat. Sat. Sat. Sat. |
'[enjp., press.,. liquid, vapor, liquid, Evap., vapor, LH)()

Sat. 3.7289
360  3.8446
400 4.079
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Sat.

Sat.

Sat.

Sat.

=

Sat.

Temp., press., liquid, vapor, liquid, Evap., vapor,

T P, psia Vg Vg Uy Ugg Uy

400 0.01864 1.8639 374.19 74197 1116.2

410 276.69 0.01878 1.6706 384.94 732.14 1117.1 VH IL\§6 <

420 308.76 0.01894 1.5006 395.76 722.08 1117.8

430 343.64 0.01910 1.3505 406.65 711.80 11184 { gw

440 381.49 0.01926 1.2178 417.61 701.26 1118.9 UB w

L(@UP,

Go To quUBCOLED PR Gmfecsted Ly TARUL:
948 I Thermodynamics

ltpo

TABLE A-TE

Compressed liquid water

T v u h 5 v u h 5
°F  ft3/Ibm Btu/lbm Btu/bm Btulbm-R | ft¥/lbm Btuw/bm Btu/lbm Btwlbm-R
@CJD @{dﬁ?_“&d:ﬁ (544.65°F)
Sat. 0.019750 447.68 44951 0.64900 | 0.021595 538.58 542.57 0.74341
32 0.015994 0.01 1.49 0.00001 | 0.015966 0.03 2.99 0.00005
50 0.015998 18.03 1951 0.03601 | 0.015972 17.99 20.95 0.03593
100 0.016107 67.86 6935 0.12930 | 0.016083 67.69 7067 0.12899
150 0.016317 117.70 119.21 0.21462 | 0.016292 117.42 120.43 0.21416
200 0.016607 167.70 169.24 0.29349 | 0.016580 167.31 170.38 0.29289
250 0.016972 218.04 219.61 0.36708 | 0.016941 217.51 220.65 0.36634
300 0.017417 268.92 270.53 0.43641 | 0.017380 268.24 271.46 0.43551
0.01?954%322.30 0.50240 | 0.017910 9.77 323.08 0.50132
@3.018609 375.33 0.56595 0.018552 375.91 0.56463
450 0.019425 428.44 430.24 0.62802 | 0.019347 426.93 430.51 0.62635
500 0.020368 484.03 487.80 0.68764
550
P=N
KT T 00
P = sp0 M (L, =373 6( “Cn
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Prob. 2-30

2-30 Complete the following table for H,O:
B P, kPa h, ki/kg X Phase description
200 0.7
140 1800
950 0.0
80 500
800 3161.7

)

P:),@O ‘(P”‘}

X=07, wDd T h, MATE

Wate DESCRIPTION = IATULHIED SH5EMm

892

| Thermodynamics

TABLE A-5

Saturated water—Pressure table

Specific volume, Internal energy, Enthaipy,
_m3/kg ~ kJ/kg klikg
Sat. Sat. Sat. Sat. Sat. Sat. Sat.

Press., temp., liquid, vapor, liquid, Evap., wvapor, liguid, Evap., wvapor,

PkPa T,°C v Vg Uy Uy Ug hy hg h,
175 0.001057 1.0037 486.82 2037.7 25245 487.01 2213.1 2700.2
200 20.21) 0.001061 0.88578 5045 . 25291 (504 71) (22016) 2706.3
225 12597 0.001064 0.79329 520.47 2012.7 2533.2 520.71 2191.0 2711.7
250 127.41 0.001067 0.71873 535.08 2001.8 2536.8 535.35 218l1.2 2716.5
275 130.58 0.001070 0.65732 548.57 1991.6 2540.1 54886 2172.0 2720.9

R A GATURKTED  AY5TEm

W= ke 4 K'%?S

i\A :5(%%7{\) + /0(7}/229&
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\,\'Q<§OL{C7!> + /0(7/(229(\(0) ?M

LT
L>> T=10'c, h=I%00 F
P T =140°C | he =561l hy =233
he 2h =hg o SATUCATED TisTEm

890 I Thermodynamics

TABLE A4

Saturated water—Temperature table

Sat. Sat. Sat. Sat. Sat, Sat. Sat.

Temp., press., liquid, vapor, liquid, Evap., vapor, liquid, Evap., vapor,
T°C P kPa v, Vg P Ug U, h, he hg

125 232.23 0.001065 0.77012 524.83 2009.5 25343 525.07 21881 2713.1
130 270.28 0.001070 0.66808 546.10 1993.4 2539.5 54638 21737 2720.1
135 313.22 0.001075 0.58179 567.41 1977.3 2544.7 56775 2159.1 2726.8
140 6153 {Il 001080 G 50850 588.77 1960 9 2549 6 : 9.16~ 21443

D%ﬁ(/{w%@ M@\l

TnD QUALITY © b= he + Khe

3 L\~L\§ k?(ﬁ@“{ﬁ?((é ~
X = ’—'/\?5—’— = /W -~ ﬁ{éﬁ!

c) P=4q50¥% K=0,0
SATYR ATED L(A‘Zu(Di

@7@ ( Prat = 450 MO M

eeeeeeeeeeeeeeeeeee




TABLE A-5

Saturated water—Pressure table (Continued)

Specific volume, Internal energy, Enthalpy,
m>/kg kJ/kg KJ/Kg
Sat. Sat. Sat. Sat. Sat. Sat. Sat.
Press., temp., liquid, vapor, liquid, Evap., vapor, liquid, Evap., vapor,
P kPa Tai G 'y Vg Uy Ug Ug h, hye hg

800 170.41 0.001115 0.24035 719.97 1856.1 2576.0 720.87 2047.5 2768.3
850 172.94 0.001118 0.22690 731.00 18469 25779 731.95 2038.8 2770.8

0.001121 0.21489 741.55 1838.1 2579.6 _7 2030.5 2773.0
0.001124 . 67 18296 25813 \752.74( 20224 2775.2
1000 179.88 0.001127 0.19436 761.39 1821.4 2582.8 762.51 20146 2777.1

b=\ he (Pm = Q{OW“> =F2(7L/ @

d) T =%0°C, p=go0 " [

— o t
Fo R (4«% = 60 C) /0{47‘ = 47.%6
foo 4l 147, LN €&
L.(“]‘ L{ P#A{E: {CL

9tV
o [

fo
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TABLE A4

Saturated water—Temperature table

Specific volume, Internal energy, . Enthalpy,
m3/kg N kl/kg kJ/kg
Sat. Sat. Sat. Sat. Sat. Sat. Sat.
Temp., press., liquid, vapor, liquid, Evap., vapor, liquid, Evap., vapor,
rec P, kPa v, Vg iy Ug Ug hy b hg
0.01 0.6117 0.001000 206.00 0.000 23749 23749 0.001 25009 2500.9
5 0.8725 0.001000 147.03 21.019 23608 23818 21.020 2489.1 2510.1
10 1.2281 0.001000 106.32 42.020 2346.6 2388.7 42.022 24772 25192
15 1.7057 0.001001 77.885 62.980 23325 2395.5 62.982 24654 2528.3
20 2.3392 0.001002 57.762 83913 23184 24023 B3.915 24535 25374
25 3.1698 0.001003 43.340 104.83 2304.3 2409.1 104.83 2441.7 25465
30 4.2469 0.001004 32.879 125.73 2290.2 24159 12574 24298 25556
35 56291 0.001006 25.205 146.63 2276.0 24227 14664 24179 25646
40 7.3851 0.001008 19.515 167.53 22619 24294 167.53 2406.0 25735
45 9.5953 0.001010 15.251 188.43 22477 2436.1 18844 2394.0 25824
50 12.352 0.001012 12.026 209.33 2233.4 24427 209.34 2382.0 2591.3
55 15.763 0.001015 9.5639 230.24 2219.1 24493 23026 23698 2600.1
60 19.947 0.001017 7.6670 251.16 22047 24559 251.18 2357.7 26088
65 25.043 0.001020 6.1935 272.09 2190.3 24624 27212 23454 2617.5
70 31.202 0.001023 5.03% 293.04 21758 24689 293.07 2333.0 2626.1
38,58 0.001026 4,1291 313.99 2161.3 24753 314.03 23206 26346
(8o 47416 70001029 34053 33497 21466 24816 33502 23080 26430
85 .868 0.001032 2.8261 355.96 21319 24878 356.02 22953 2651.4
90 70.183 0.001036 2.3593 376.97 2117.0 24940 377.04 22825 26596

95 84.609  0.001040 1.9808 398.00 2102.0 2500.1 398.09 22696 2667.6
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TABLE A-7

Compressed liquid water

T v u h S v u h S
°C m3/kg kikg  klkg  kl/kg - K| mi/kg kilkg — kikg  klkg - K|

@%3.94 C) 6. 10 MP2)(311.00°C)

Sat.  0.0012862 1148.1 11545 2.9207 | 0.0014522 1393.3 1407.9 3.3603
0 00009977 0.04 503 0.0001 |0.0009952 0.12 10.07 0.0003
20 00009996 83.61 88.61 0.2954 | 0.0009973 83.31 93.28 0.2943
40  0.0010057 166.92 171.95 0.5705 | 0.0010035 166.33 176.37 0.5685
60  0.0010149 250.29 255.36 0.8287 | 0.0010127 249.43 259.55 0.8260

0.0010267 82 ((338.96 1.0723 1.0691
100  0.0010410 417.65 422.85 1.3034 | 0.0010385 41623 426.62 1.2996
120  0.0010576 501.91 507.19 1.5236 | 0.0010549 500.18 510.73 1.5191
140  0.0010769 586.80 592.18 1.7344 | 0.0010738 584.72 59545 1.7293
160 0.0010988 672.55 678.04 1.9374 |0.0010954 670.06 681.01 1.9316
180 0.0011240 759.47 765.09 2.1338 | 0.0011200 756.48 767.68 2.1271
200 0.0011531 847.92 853.68 2.3251 | 0.0011482 84432 85580 2.3174
220 0.0011868 938.39 94432 25127 | 0.0011809 934.01 945.82 2.5037
240  0.0012268 1031.6 1037.7 2.6983 | 0.0012192 1026.2 1038.3 2.6876
260 0.0012755 11285 11349 2.8841 0.0012653 1121.6 1134.3 2.8710
280 0.0013226 1221.8 1235.0 3.0565
300 0.0013980 1329.4 1343.3 3.2488

P.-S’MF"‘ =335, fo=lot?) b, =Y

-—

Y Mia
h= b, + /?)%U 1’0> F(Z&in i
( ,5/44

204,74 ~339,76
M = 33‘6!@ t *’"’({25 = 5>
0 -5

=8

vWD  QUa Ty o 0N DPERED pe Spuba

HITENS. Br WP&W@}
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— e

) p=goo ", h=362> 5 Wb T, X, M

SATARAED  PRESIUEE  TABLE _
R Lo = 0 e he =72057, hg = 27653 F>

h > by 2 SUfstETED Atk

Saturated water—Pressure table (Continued)

Specific volume, Internal energy, Enthalpy,
- m=/kg - kJ/'kg k/kg -
Sat. Sat. Sat. Sat. Sat. Sat. Sat.
Press., temp., liquid, vapaor, liquid, Evap., vapor, liquid, Ewvap., vapor,
P kPa TS&I EC Vf " Uf Ur u hf h.rg h

850 17294 0.001118 0.22690 731.00 18469 25779 73195 20388 2770.8
900 175.35 0.001121 0.21489 741.55 1838.1 2579.6 74256 20305 2773.0
950 177.66 0.001124 0.20411 751.67 1829.6 2581.3 752.74 20224 2775.2
1000 179.88 0.001127 0.19436 761.39 1821.4 25828 762.51 20146 2777.1

T =3%¢C [
P = 0.50 MPa (151.83°C) P = 0.60 MPa (158.83°C) mu?o.arc}

Sat. 037483 2560.7 2748.1 6.8207| 0.31560 25668 27562 6.7593 | 0.240352576.0 2768.3 6.661
200 042503 2643.3 28558 7.0610| 0.35212 2639.4 2850.6 6.9683 | 0.26088 2631.1 2839.8 6.817
250 0.47443 27238 2961.0 7.2725| 0.39390 2721.2 2957.6 7.1833 | 0.293212715.9 2950.4 7.040
0 052261 28033 30646 7.4614| 043442 28014 30620 7.3740 | 032416 2797.5
MIEB.I 7.6346| 047428 28816 3166.1 7.5481 | 0. )
200 061731 2063.7 3272.4  7.7956| 0.51374 29625 32708 7.7097 | 0.38429 2960.2 :
500 0.71095 3129.0 3484.5 8.0893| 059200 3128.2 34834 80041 | 0.443323126.6 3481.3 7.8692
600 0.80409 3300.4 37025 8.3544| 0.66976 3299.8 3701.7 8.2695 | 0.501863298.7 3700.1 8.1354
700 0.89696 3478.6 3927.0 85978 0.74725 3478.1 3926.4 85132 | 0.560113477.2 39253 8.3794
800 0.98966 3663.6 4158.4 8.8240| 0.82457 36632 4157.9 87395 | 0.61820 3662.5 4157.0 8.60€
900 1.08227 3855.4 4396.6 9.0362| 0.90179 3855.1 4396.2 89518 | 0.676193854.5 43955 8818
1000 1.17480 4054.0 46414 9.2364| 0.97893 4053.8 4641.1 9.1521 | 0.73411 4053.3 4640.5 9.018
1100 1.26728 4259.0 48926 9.4263| 1.05603 4258.8 4892.4 9.3420 | 0.79197 4258.3 4891.9 9.208
1200 1.35972 4470.0 5149.8 9.6071| 1.13309 4469.8 5149.6 9.5229 | 0.84980 4469.4 5149.3 9.38
1300 1.45214 4686.6 5412.6 9.7797 | 1.21012 4686.4 54125 9.6955 | 0.90761 4686.1 54122 9.5625
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Prob. 2-46

ey | e %(7,0 MHD B Lf
2-46 A cooking pan whose inner diameter is 20 cm is filled /

with water and covered with a 4-kg lid. If the local atmospheric K ﬂ{

pressure is 101 kPa, determine the temperature at which the f = /&(
. C Cﬂé_m }

water will start boiling when it is heated. Answer: 10(

P. =101 kPa M m
Alm Cwl. ':
my. = 4 kg b - ('2/0 Y{OO CW\> 0( 1

CUD RING TEM AT

/

— /fl
1 = (sat (VM :‘/(921# >
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TABLE A-5

Saturated water—Pressure table

Specific volume,

m=/kg
Sat. Sat. Sat.
Press., temp., liquid, vapor,
PkPa T,°C Vg
1.0 6.97 0.001000 129.19
1.5 13.02 0.001001 87.964
2.0 17.50 0.001001 66.990
25 21.08 0.001002 54.242
3.0 24.08 0.001003 45.654
4.0 28.96 0.001004 34.791
5.0 32.87 0.001005 28.185
7.5 40.29 0.001008 19.233
10 4581 0.001010 14.670
15 53.97 0.001014 10.020
20 60.06 0.001017 7.6481
25 64.96 0.001020 6.2034
30 69.09 0.001022 5.2287
40 75.86 0.001026  3.9933
50 81.32 0.001030 3.2403
75 91.76 0.001037 2.2172
100 99.61 0.001043 1.6941
101.325 99.97| 0.001043 1.6734
125 105.97 \ 0.001048 1.3750
0 111.35 0.001053 1.1594
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Prob. 2-57

2-57 A piston-cylinder device initially contains 50 L of
liquid water at 25°C and 300 kPa. Heat is added to the water at
constant pressure until the entire liquid is vaporized.

(a) What is the mass of the water?

(b) What is the final temperature?

(¢) Determine the total enthalpy change.

(d) Show the process on a 7-v diagram with respect to
saturation lines.

Answers: (a) 49.85 kg, (b) 133.55°C, (¢) 130,627 kJ

W“ £ ﬂt%m'/él

56 T
(PO ,f
L\(sm \D Mﬁ T

( .

LTATE @: \/{ = So LiguD H%O) TF%Z,
p =300 ?
ctate @) P< P = 200 F* L fatueszp Vo
WD M GTaeT AT TAE 1
kT T = 25 f =316 .

P

2
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Prob. 2-61

2-61E A 15-ft’ rigid tank contains saturated mixture of
refrigerant-134a at 30 psia. If the saturated liquid occupies
10 percent of the volume, determine the quality and the total
mass of the refrigerant in the tank.
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Prob. 2-63

2-63 Arigid tank contains water vapor at 300°C and an un-
known pressure. When the tank is cooled to 180°C, the vapor
starts condensing. Estimate the initial pressure in the tank.
Answer: 1.325 MPa
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Prob. 2-120

2-120 Arigid tank with a volume of 0.07 m? contains 1 kg of
refrigerant-134a vapor at 400 kPa. The refrigerant is now al-
lowed to cool. Determine the pressure when the refrigerant first
starts condensing. Also, show the process on a P-v diagram
with respect to saturation lines.

> %
V=007"  wm=1" FBia, (h=p
LD PRESTUE  DHEY CONDANFATIAN Vall>]

[ SAT. $957Em)

TABLE A-12

Saturated refrigerant-134a—Pressure table

Specific volume,

M- ee—
Sat. Sat. Sat. Sa
Press., temp., liquid, vapor, ligl
PkPa T, °C v V U,

60 -3695 00007098 031121 3 \T(:MW“% ) f(rZ%@
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o "N ] | e ol i

60 -36.95 0.0007098 0.31121 3
70 -—-33.87 0.0007144 0.26929

7
80 -31.13 0.0007185 0.23753 11 \J, = =0.063c0 PL 220
90 -28.65 0.0007223 0.21263 14

100 -26.37 0.0007259 0.19254 17, \>
120 2232 00007324 0.16212 22 ¥= ?“L ,\7( U -0,

140 -18.77 0.0007383 0.14014 2&-
P=2%6.7 Kfa

160 -15.60 0.0007437 0.12348 31.
180 -12.73 0.0007487 0.11041 34,
200 -10.09 0.0007533 0.099867 38:

=
240 -538 00007620 . 44, Q 94
280 | -1.25 0.0007699 |0.072352|| 49. TIOME
320 2.46 0.0007772 iij 54 0.

360 5.82 0.0007841 0.056738 59,
400 8.91 0.0007907 0.051201 63,
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Thermodynamics

TABLEA -1

Molar mass, gas constant, and critical-point properties

Critical-point properties
Gas
Molar mass, constant, Temperature, Pressure,

Substance Formula M kg/kmol R kl/kg - K* K MPa

Air — 28.97 0.2870 132.5 3.77
Ammonia NH; 17.03 0.4882 405.5 11.28
Argon Ar 39.948 0.2081 151 4.86
Benzene CeHe 78.115 0.1064 562 4.92
Bromine Br, 159.808 0.0520 584 10.34
n-Butane C4Hyo 58.124 0.1430 425.2 3.80
Carbon dioxide CO, 4401 0.1889 304.2 7.39
Carbon monoxide (6{0] 28.011 0.2968 133 3.50
Carbon tetrachloride CCl, 153.82 0.05405 556.4 4.56
Chlorine Cl, 70.906 0.1173 417 7.71
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Prob. 2-71E

2-71E The air in an automobile tire with a volume of 0.53 ft*
1s at 90°F and 20 psig. Determine the amount of air that must
be added to raise the pressure to the recommended value of
30 psig. Assume the atmospheric pressure to be 14.6 psia and
the temperature and the volume to remain constant.

Answer: 0.0260 |Ibm

V=053 W Tas paagfE p ot

7 2

/ )

Pt = 146 IR GUD Py

PV *mﬁT

5-%
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Prob. 2-115

2-115 The gage pressure of an automobile tire is measured
to be 200 kPa before a trip and 220 kPa after the trip at a
location where the atmospheric pressure is 90 kPa. Assuming
the volume of the tire remains constant at 0.022 m?, determine
the percent increase in the absolute temperature of the air in
the tire.
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(a) Low pressures, 0 < P,< 1.0
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Prob. 2-79

2-79 Determine the specific volume of superheated water
vapor at 10 MPa and 400°C, using (a) the ideal-gas equation,
(b) the generalized compressibility chart, and (c) the steam
tables. Also determine the error involved in the first two cases.
Answers: (a) 0.03106 m3/kg, 17.6 percent; (b) 0.02609 m-/kg,

1.2 percent; (c) 0.02641 m3/kg
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Prob. 2-83

2-83 Determine the specific volume of superheated water
vapor at 1.6 MPa and 225°C based on (a) the ideal-gas equa-
tion, (b) the generalized compressibility chart, and (c) the
steam tables. Determine the error involved in the first two
cases.
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