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A

Steam. Saturated Water and R134a properties

B

Steam
(Keenan et al. 1969)
T R) 1059.67
P (psia) 260
v (% Tb-mol) 41.959
7 (Btulb-mol) 23737.88
s (Btulb-mol-R) 29.6291
Saturated Water
(Keenan et al. 1969)
I R) 859.67
P (psia) 247.1
p (Ib-mol&s) 2.9779
7 (Btulb-mol) 6758.16
s (Btwlb-mol-R) 10.21
R-134a (vapor)
(Dupont, 1993)
T R) 581.67
P (psia) 29.008
v (f1b) 2.045
i (Btulb) 191.486
s (Btulb-R) 0.4572

D E F G H ! J K L
Excel Steam Functions

[pi2, TV |2, TV |2, TV |Pls, T) [si2,T) [Tk, PV |Ts, P WP, T
2373363 259.948 256.8845 2595121 29.62489 1060.109 1060.131|:(B5.B4)

Function Arguments

¥_Steam
Pressure 3§

Temperature B4
Excel Saturated Water Functions

Tu'P) 10T |0 T LT |sAT
247.0764 247.0764 2.978606 6756.381 10.20808

Mo help available.

Help on this function

Pressure

Formula result =  41,95023024

Excel R-134a Functions

e 71 1P®. T |plh 7l [PET) P T) frih pl |76 P PR T |

1915673 29.00366 30.75683 29.07767 0457251

FIGURE 8.1

581.2935 5815333 2044684



A [ B [ ¢ [ b [ E [ F T 6 [ H T 1 T[T 3 T ¥ [ L [ M | N

S e e

(84}

Solution Example 8.3

Cv_a Cv_ b Cv_c a b hp Sp
To 216.54 Cy 16.0488 -0.00004474  -158.08 RK-EOS 63770000 29.7 3101.2708 0.7569

Rgas 1.9872

h cal/g-mol h calfg-mol h total s calfg-mol-K s calfg-mol-K s total
T(K) P (atm) [Cv dT RK-EOS [CwfT dT RK-EOS
500 9.8692 2127 4854 961.2016 6189.9578 6.0715 16.5127 23.3411
700 9.8692 4036.6218 1375.5395 8513.4321 9.2731 17.2092 27.2392
900 9.8692 5119.2307 1781.0238 11001.5253 11.8664 17.7181 30.3614
500 49.3482 2127 4854 832.5675 B0B1.3237 6.0715 13.131 19.9554
700 49.3462 4036.6218 1315.6973 8453.5899 9.2731 13.9407 23.9707
900 49.3462 6119.2307 1752.7324 10973.2339 11.8664 14.4566 27.1299
500 98.6923 2127 4854 674.5636 5903.3198 6.0715 11.5248 18.3532
700 98.6923 4036.6218 1247 2586 §385.1512 9.2731 12.4817 225117
900 98.6923 5119.2307 1721.3255 10941.8271 11.8564 13.0706 257139

FIGURE 8.3
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Solution Example 8.4

Cy_a Cyv b Cv c a b ha Sp
To 216.54 Cv 16.0488 -0.00004474  -158.08 RK-EOS 63770000 297 J101.2708  0.7569
Rgas 1.9872

h cal/g-mol h calfg-maol h total s cal/g-mol-K s cal/g-mol-K s total

TK) | P(atm) [Cv dT RK-EOS [CwT dT RK-EOS
216.54 | 5.1054 0.0000 -3101.2708 0.0000 0.0000 -0.7569 0.0000
240 19.7385 130.7243 -2759 6585 472.3365 0.5727 0.8350 2.1646
250 19.7385 180.1038 -2616.6472 6747274 0.8151 1.4763 3.0483
230 49,3462 73.4673 -2868.5929 286.1452 0.3291 0.0913 1.1773
250 49.3462 190.1038 -2610.4318 650.9427 0.5151 1.3669 2.9389
270 49,3462 314.7367 -2316.4536 1099.5540 1.2945 2.55988 4.6502
230 98.6923 73.4673 -2866.7051 308.0329 0.3291 -0.0335 1.0825
250 98.6923 190.1038 -2506.4479 6949267 0.8151 1.2043 27762
280 98.6923 379.7719 -2175.8378 1305.2049 1.5310 2.9262 52141

FIGURE 8.4



Stream 2

Ethane 681.14mol/h Vetome  =0.985885
Propane 9.7522 PURr - =0.014115
T =44.407°F propane

P =395 psia

Stream 1(vapor) » overhead product(vapor) partialreflux

Ethane 2349mol/h
Propane 69.13

T=47.301°F
P=395psia

6.37 x10° Btu/h

Stream 3 Jiquid
Ethane 1667.9  Yene = 0.965623

liquid

Liquid reflux to column Propane 59.378 X puopue =0.034377

T=44.407°F
P=395psia

(a) Condenser

Stream 5
Ethane 41434mol/h Yanme =0.017884
Propane 2275.4 yybor  =0.982116

T=161.78°F "
Vaporreturn tocolumn P=400psia

Stream 4 (liquid )
Ethane 44.191mol/h
Propane 2551.1
P =400psia
T =160.67°F

9.381 x 10° Btu/h

Bottoms product (liquid)
Stream 6
Ethane 2.7575 o
Propane 275.65 X popane =0.990095
T=161.78°F
P=400psia

xhaud ©—0.009905

ethane

(b) Reboiler

FIGURE 8.7



