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(1) A labeled flowchart of a continuous steady-state two-unit distillation proccés is shown if Figure 1. Each
stream contains two components, A and B, in different proportions. Three streams whose flow rates

and/or compositions are not known are labeled 1, 2 and 3. Calculate the unknown flow rates and
compositions of streams 1, 2 and 3. [35 pts]

40 kgth 30 kg/h

0.900 kg A/kg 0.600 kg A/kg

0.100 kg B/kg 0.400 kg B/kg

100 kg/h
1 2 3 .
0.500 kg A/kg
0.500 kg B/kg
30 keg/h

0.300 kg Alkg
0.700 kg B/kg

Figure 1

(2) In a wood drier the hot air must contain at least 2 weight percent water to prevent the wood from drying
too rapidly and splitting or warping, as shown in Figure 2. The original fresh air fed contains 1 weight
percent water. Wood is dried from 20 weight percent ‘water to 5 weight percent water. The wet air
leaving the drier contains 4 weight percent water. Calculate the amount of wet air that must be returned Lo
the drier if 20001b,, /hr of wet wood is dried. [35 pts]

Recycle
\
2 wi.% H,0 .
Makeup Air K - » Air
(I wt. % Moisture) Drier (4 wt. % W ater)
o o
Wet Wood I
2,000 b /hr Air Dry W ood
(20 wt. % Water) (5 wi. % Water)
Figure 2

(3) Fuel oil (say, C,H,,) is burned in 50 percent excess dry air (excess above that required for complete
combustion to -CO, and H,0 ). The products of combustion are dried to remove all the water, as shown
in Figure 3. Analysis of the flue gas shows a ratio of O, to CO of2,ona molar basis. Calculate

the flue gas composition. [30 pis]

Flue Gas

Air ——» .
Drier pb——————»

Fuel ———»|

h 4

Furnace

Water

Figure 3




