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o = __ 171530 (0% C) = 45.24 Hg, p;(75°C) = 92044 mm Hg
Antine: log pl = 687776~ oo pI(0°C) mm Hg, g ( )

S Cales
R ) (P }=——3‘t_”3‘ = 00198 kmol CyH,, /kmol ,

0.80p;(75°C) _ (0.90)(92044) _ ..
Yin = P = a(760)

kmol C5H .
kmol

M3 balance: #, (1—0363) = 100{1—0.0198) = 4, = 153.9 kmol/h
CaH,4 balance: (153.9)(0.363) = (100){0.0198) + sy = #; = 5389 kmal CgH 4 ({}/h

Percent Condensation: (5389 kmol/h condense)/(0.363 = 1539 kmol/h in feed) = 100%% = 96.5%
References: Ny(25°C), n-CsHyu(l, 0°C)

Substance g A I o Hou
Ny 98000 146 | 98000 -0.726 | Ain mol/h
n-CaHu(r) [ 55800 44.75| 2000 3333 | Hin kI/mal
n-CaH (1) = — | 53800 o0
68,7

-
Ny: A =T, (T=25), n=CoH (v} A= [ Coeat+ afr (68.7) + J‘CP,dT'
] 687

. L]
Energv balance: Q@ = A/ = (=2.64 % 10% kI/h)(1 h/ 3600 5) = —733 k'W

2 mf =3 m A,



850 2 3m|ax(35)?em? | 1m? | 273K |850mmig| 1kg-mel | 10* mat
s | | 10* em? | (273 +40)K | 760 mmHg | 22.4 m*(STP) | | kg mol
= 503 mol/s

H— h
50.3 mol's, 350 mmHg assume P=850 mmHg
20 mal Hime | = na mol Hiv)mol, sat'd @ T°C
(1-29) mo lain maoal ny malairdmal
40°C, Tap=320°C ny (mols H( L Ws)
(90% of H in faed)
&«
Degree-of-freedom analvsis
5 unknowns (n,, nz, n,, xg and T)
— 2 independent material balances
— 1 saruration condition
= 1 60% recovery equation
=1 energy balance
0 degrees of freedom
All unknowns can be calculated.
b. Antoine equation, Table B.4
P (25°C) 151 mm Hg
7 =25°C = xg = = -0
(T ) eca = xg 5 250 mm Fig 0.178 mol H/maol
0.600 . 17
60% racovery = R I (50.3)(0.1 sjs"‘"" H feed 537 mols H()/=
a3 = (0.400)(503)(0.178) = 3.58 mols H(v)/s
Air balance: s; =(503)(1—-0.178) = 413 mols air/s
Maole fraction of hexane in outlet gas:
o 358 = () -
1y + 11y (358 +413) 850 mm Hg e () =B Hg
Antoing cquation: py =678 mm Hg = T =78 *C
Reference states: C4H (4, 7.8°C). air (25°C)
’ Substancs ETH f?-n 3 ﬁ—wl
CyH1.0(v) 8.95 37.5 3.58 32.7 7 in mol/s
L CeH O — — $.37 (5] # in kJ/mol
Air 41.3 0.435 41.3 —0.459
- - a8.T4 . T C, from Table B.Z2
CeHWOM): & = [ C,dT +af.(68.74 °C)+ [Cpar. 2 -
e Fr i AH, from Table B.1
Air: & from Table B.8
& . =257 ks || kW coolin
Ensrgv balanse: @=4aH = > i M, — > afH, = =] 2 o257 kW
= = I =1 wa/s EEARLLLY

[ 5 X
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8.69 (a) For 24°C and 50% relative humidity, from Figure 8.4-1,
Absolute humidity = 0.0093 kg water / kg DA, Humid volume = 0.856 m? / kg DA

3 Specific enthalpy = (48 ~0.2) kI / kg DA =47.8 kI / kg DA, Dew point=13°C, The =17%C &>

(b) 24°C (7)) =

(e) 13°C (Dew point)

(d) Water evaporates, causing your skin temperature to drop. T, =13°C (7). At98%%
e

R.H. the rate of evaporation would be lower, T, would be closer to Tambient » And you
would not feel as cold.

8.70 Froom =141 ft’. DA = dry air.
3 .8
L =lsog | Ib - mol-°R|29 1b,, DAJ 1 BN 6, DA
| 07302 &% -atm | Ib-mol|550 °R
n, = 2205316, M0 _ 6000516, 1,0/ 16, DA

10.1 b, DA
From the psychrometric chart, 7}, = 90°F, A, = 0.0903

h, =67% T., =805°F V=143f"/Ilb, DA

Tucwpome =77.3°F H=440—0.11=439 Bru/lb,,

Fig. 8.4-1 A, =33%h, =0.0148 kg H,O/kg dry air
8.72 a. Ty m40°C, Ty, iy =20°C = T T

| 1 m® |1 kg dryair

b. Mass ofdry air: M&‘z.oor_leu e s =22 %107 kg dry air

T from Fig. 8.4-1

=3 : &
. 2.2 =107 kg dry air 10,0143 kgI—[_,O I 1O §=0_0333H20
Mass of water: | 1kgdryair | I kg ——>=_22—

c. A(40°C, 33% relative humidicy) = (78.0 — 0.65) kJ/kg dry air = 77.4 kJ/kg dry air
H(20°C, saturated) = 57.5 kJ/kg dry air (both values fom Fig. 8.4-1)
o 2.2 =107 kgdry air | (575— 77.4) kJ | 10* 5
BF g 20 = =—d4 T
o | kg dry air IR
d. Energy balance: closed svstem
3 . 3
22107 kg dryair [ 10° g | 1 mol 0.033 gH.O |1 m01=0_073 ol
lkg | 29 g | 18 ¢

Q=AU = nAU = n(AH — RAT) = AFH — nRAT

-y — -
0.078 mol ’ B ] (20—~a0)*¢ r bt =_31J(23 I wransferred from the air)
| mol-K | [1°C

=_—dq J—



