Problem 1: (40 points)

1
CO, 300K, 1 kg/s

Mixing chamber CO, +H, 3

2
400K, 1 kg/s, H,

mihy +mphy = mghs
rhlcpyl(Tl - Tg) + rhchz (T2 - Tg) =0
_CpilitcpoT

Ts =394.4K

prl + prz
Ny =y / My =0.0227 kmoles / s
N, =ty / My =05 kmoles/ s
yC02 =0.0434
Y, =0.956

: . : . T3 Ry . Ty Ry
S =S2-51-So =my|cpqIn| = ]——=—In +my|Cpholn —=]- In =0.807 kW /K
gen =93 91 ~ 92 1[ p,1 [le M. YC02] 2[ p,2 [le M, YH,




Problem 2: (40 points)

Exiting mass flowrate of O, is

3 calculated from a mass balance.

0, 498K, 32 kg/s

Separation chamber H,O, 36 kg/s, 298K 1

2
398K, 4 kg/s, H,

Q :H3 +|'i2 _Hl :mg[Ah? +Cp,3(T3 - 29 K)]+m2[Ah(f) +Cp,2(T2 - 29 K)]

. 29
—ml[Ah(f) +pr1(T1— 8 K)]

3 91 1 30
- kg 0. 49 29 4 kg . 39 29
=2 gl (VK- K)+ 7 k(PP -7k
Q S kg-K(8 8 ) s kg-K (8 8 )
3k 24182 kmol
+ 6L — - —1—

S
49 24 kg

Q_5'0kW



Problem 3: (20 points)
Return to test

Humid air is at 20°C, 50% RH. Calculate the humidity ratio
and the dewpoint temperature.

o=
Pg
Py = Psat (20°C) = 2.339 kPa
py =2.339 x 05=11695 kPa
,,=0622p, _ 062211695 kPa kgv

= =0.00729
p—-py, 101kPa-11695kPa kgda

Tap = Tsat( Py ) = 9.18°C (interpolate from table)




