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Ql/In a high pressure separations process, a gas having the mass composition of 50%

benzene, 30% toluene, and 20oh xylene is fed into the process at the rate of 483 m3/hr at 607

K and 26.8 atm. One exit stream is a vapor containing 91 .2ohbenzene,7.2oh toluene, and

l.6yo xylene. A second exit stream is a liquid containing6y" benzene,90Z toluene, and 85oZ

xylene. What is the composition of the third exit stream if it is liquid flowing at the rate of
9800 kgihr, and the ratio of the benzene to the xylene in the stream is 3 kg benzene to 2 kg
xylene?

( I 0 Mark)

Q2(A) In a vessel with a volume of l0 ftr you put a mixture of 2.01 lb of liquid water and

water vapor. When equilibrium is reached the pressure in the vessel is measured as 80 psir

Calculate the quality of the water vapor in the vessel, and the respective mases and volume

of liquid and vapor at 80 psia.

(B) Wet solids containin g 40%o moisture by weight are dried to 100/o moisture content
by weight by passing moist air over them at 200oF, 800 mm Hg pressure. The partial
pressure of water vapor in the entering air is lC mm Hg. The exit air has a dew point of
140oF. How many cubic feet of moist air at 200oF and 800 mmHg must be used per 100 lb
of wet solids entering.

( 10 Mark)

Q3/ a drier must remove 200kg of HzO per hour from a certain material. Air at 22oC and
50% relative humidity enters the drier and leaves at 72nC and 80% relative humidity. What
is the weight (in kg) oibone <iry air useci per hour? The barorneter reacis i03 kPa.
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( l0 Mark)

Q4(A) Water in an enclosed vessel at l ToC contains a concentration of dissolved oxygen
of 6 mglL. At equilibrium, determine the concentration of oxygen in the air space above the
water in mg/L. Henry's law constant is 4.02x 106 kpa/mol fraction and the pressure i, the
vessel is I atm.

(B) A liquid mixture of n-pentane and n-hexane containing 40 mol per cent n-
is fed continuously to a flash separator operating at 250oF ana-SO psia. Determine:
quantity of vapor and liquid obtained from ihe separator per mol of feed.
composition of both the vapor and the liquid leaving the separ u;*.
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pentane
(1) The
(2) The

( l0 Mark)



\u)r urE, t,tr \-rauslus-Llapeyron equatton to solve the following problem. One hundredgmol of benzene (c6H6) are placed in a 100 L vessel at 35oc. wt ut'iJ;;;"p* pi"rrrr. orbenzene at 35oc? Data: At 320 k the vapor pressure of benzene is measured and found to be0.211I atm, and the physical property data at 320 K(from a handbook) are:
aH1;*', iJlgi J#",-1{J/g } ii,q",c {cml/g} !-,,.po. ic*lig),tlli- '--il.,J 1ftro; ---i-----

( l0 Mark)
Q6/(A) calculate the heat transfer for the following reaction if it takes place at constantvolume and a constant ternperature of 25oC. CzH +(g) + ZHz@) - ZCH a@)

(B) Water flows fi.om
Figure below. If the tank is
out of the tank? What is the

(10 Marli)

fur'q44

a conical tank at the rate
initially full, how long will
flow rate at that time?

of C.C2(2+h2) m3/irin, as shown in
it take for 7 5o/o of the water to flow

(10 Mark)
Q7l(N An insulated tank contains 500 kg of a solution of 209lo sulfuric acid at340K. Tothis solution is aclded 300 kg of a g6oh"solution of sulfuric acid at 310K. To heat thesolution' 100 kg of superheate'd steam are introduced at I atm and 400 K. what is the final
lt#iffiH:;i'n" 

solution, and what are the.on..rt*tion of sutfuric acid and water in the
(B) Humid air at I atm h?, a dry-bulb temperature of lg,"F and awet-bulbtemperature of l20oF' The air is then .oot.d at I aim 

1o 
u a.y-bulb temperature ofI l5oF' calcurate the entharpy change p..lu trdry air.
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Q5(A) A large high pressure tank contains 10 kg of steam. In spite of the insulation on thetank it loses 2050 kJ/hr to the surrounding. How ,iury kw are needed to maintain the steamat 3000kPa and 600K?
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