Unit operation II
Quiz 1:

The vapor pressure of styrene is 100 mmHg at 82 oC and 200 mmHg at 100 oC. A gas that consists of 17 mole% styrene and 83 mole% noncondensables is contained in a tank at 100 oC and 1000 mmHg.

1. Calculate λstyrene. (λ=42393.58  kJ/kmol)
2. Write clasius-Clapeyron equation. (ln p = -5099.06/T+18.96)
3. Calculate the dew point of the gas mixture. (T= 95 oC)
4. Calculate the modal absolute humidity of the gas mixture. (Y= 0.204)
Quiz 2:
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Quiz 4:
Drying time for a wet solid from 0.25 to 0.1 (kg moisture/kg dry solid) is 250.2 min. If the solid thickness increases to two times and the drying surface keeps constant , calculate the drying time for the solid to dry from 0.3 to 0.08 (kg moisture/kg dry solid) under the same condition for remaining parameters . The rate of drying curve is as follow:

t= 799 min
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Quiz 5:
In a continuous drier with countercurrent flows, the air at 90 oC and 2%humidity is used to dry a wet solid from 0.25 to 0.1 kg moisture/kg dry solid. If the gas temperature inside the drier keeps constant and the air humidity reaches 5% , calculate the retention time of solid in drier.

GS=1.5 kg/m²s , Yc=0.05 kg water/kg dry air , Ss/Gs=0.06  kg dry solid /kg air , ky= 0.3 kg water/m²sΔy , A= 1.2 m² 
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Quiz 6:
An impurity should be adsorbed from a solution by carbon as adsorbent. The equilibrium relation is obtained from experiments as:

Y*= 0.0009 x^1.5
It is desired to reduce the impurity to 10% of its original value , 10. Determine the quantity of fresh carbon required per 50 kg of the solution for a three stages crosscurrent process if the carbon quantity used in each stage be the same.

(Ss = 7 kg , total solid = 21 kg)
Quiz 7:
In a fresh packed bed of activated carbon with height of 2 m, an impurity should be adsorbed from DEA from an initial value of 0.2 kg impurity/kg DEA to 0.02 kg impurity/kg DEA .calculate the impurity adsorbed per unit mass of activated carbon if  H toG = 9 m and  Y=10x² .
 Quiz 8:
A thin liquor of 10% solution of A should be concentrated to 30% solids in a single-effect evaporator with heating surface area of 321 m2. The feed mass flow rate is to be 100 kg/s and the overall heat transfer coefficient is estimated to be 7000 W/m2.oC. The absolute pressure in the vapour space is to be 0.1 bar. The gauge pressure of the steam is to be 2 atm. Calculate the BPE, amount of steam consumed and the economy. 

Data:  Hf=163 kJ/kg

For a 30% solution of A

	T (oC)
	32.2
	37.8
	43.3
	48.9
	54.4
	60.0
	65.6

	H (kJ/kg)
	127.9
	151.1
	162.8
	186.0
	209.3
	220.9
	248.8


Properties of superheated steam at 0.1 bar (Tsat=45.8 oC)

	T (oC)
	50
	75
	100
	150
	200
	250

	H (kJ/kg)
	2593
	2640
	2688
	2783
	2880
	2977


From steam table: at 3.0 bar, T=133.5 oC, λs=2163.2 kJ/kg

Quiz 9:
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