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Although the problem does not call for it, we could also calculate that = 375 mol exhaled/day,
2 =0.0619, and the rate of weight loss by breathing at 23°C and 50% relative humidity is

7 (18) = (s - )18 = 329 iday.
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(@) C,H, mass flow: me:795nf |10° L |250bar | 1 K-mol [30.01g | Ikg
min| m®| 289K [ 0.08314L-bar |  mol |1000g
=2487x 10% kg/min

. =941 kl/kg, Hf =1073 kJ/kg
EnergyBalance onCZHG:AEp, W,=0, AE, =0=> O=AH

2487x 10° kJ | 1 mi
0=2487x10° <& kg (1073 - 941) KL | _ 228X 107 | 1 min
kg min ‘ 60 s

=547 x 103 kW

(b) I%Sl (3.00 bar, sat'd Vapor) =2724.7 kJ/kg (Table B.6)
I%Sz (liquid, 27°C)=113.1 kJ/kg (Table B.5)
Assume that heat losses to the surroundings are negligible, so that the heat given up by the
condensing steam equals the heat transferred to the ethane (5.47 x 10° kW)
Energy balance on H,0: O =AH = 11'1(1?1‘?2 - I—AISl )
O  -547x10° kJ a

kg ‘
1131-2724.7)k] |

= Vs=(209 kg /5)(0.606 m’ /kg): 127 m*/s

=2.09 kg/s steam

Table B.6

Too low. Extra flow would make up for the heat losses to surroundings.

(¢) Countercurrent flow Cocurrent (as depicted on the flowchart) would not work, since it

would require heat flow from the ethane to the steam over some portion of the exchanger
(Observe the two outlet temperatures)
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1 cquation of state for feed gas
1 sampling result for feed gas
1 saturation condition at outlet

1 energy balance
0 degrees of freedom
b. ldeal gas cquation of state  Raoult’slaw
A LPLCIEO o iontors’
M sy = 7, @ yi==5 o (Antoine cquation forps)
Feed stream analysis
@ g TOA) . 69734017 g ATl mol A/58.05 5]
Y"Cmol )7 (B00 L)P, / RT, ] mol fed gas
iyl
Air balance: -\:% @ Acctone balance: 1 = oy —iyy (5)
Reference states: A(, -18°0),2ir25°C)
Sstance| "0 He | A A
(mol/s)  (k/mol) | (mos) (kl/mol)
A - - oy 0
AW |y He | Ay Hy
air  |iQ-y) A, liQ-y) A

(O

Condr @iy = [ € ar

TableB2  TableB. TableB2

M A, (T) from Table BS

®) O=W+ Y il — Y i Hy (F, =-2521375)




[image: image4.png]8.49 (cont’d)

© (1) = i, = 5.32 mol feed gasls (2)= y,=6.58x 10" mol A(y)/mol outlet gas
(3)=> 5, =0.147 mol A(v)/mol feed gas
@)= =457 moloutletgasls  (5) = /i, =0.75 mol A(Y's
(6)= H,,=48.1kJ/mol, A, =34.0 kI/mol

(= H,,=3.666 klimol, H,, =-1245 kl/mol

(8)= O=-84.1kW





