[image: image1.png]Bemass, b ut all aboul Taking T vight dociions




Sreenidhi Institute of Science & Technology

(An Autonomous Institution)
Code No:     101BT02
B. TECH. I – Year II – Semester Examinations, Aug, 2011 (Regular)
PROCESS ENGINEERING CALCULATIONS (BIO-TECHNOLOGY)
Time:
3 Hours
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Note : No additional answer sheets will be provided.

Part-A (Objective Type)

Max.Marks:20

Answer all QUESTIONS.
1. One hundred pounds of water is flowing through a pipe at the rate of 10.0ft/sec. What is the kinetic energy of this water in (ft) (lbf)?
2. Silver nitrate (lunar caustic) is a white crystalline salt, used in marking inks, medicine and chemical analysis. How many kilograms of AgNO3 are there in 


i.
13.0 lbmol AgNO3
ii.
55.0 gmol AgNO3
3. Write the conservation of mass balance equation for a generalized system.
4. Define specific gravity of a gas and specific density.

5. Explain the principle involved in evaporation.

6. With the help of flow chart, show how the “Bypass” is done in process industries.
7. Define 


i.
State of the process
ii.
Work done.
8. Give the general Energy balance expression of Open system.
9. Define Entropy and Standard heat of formation.
10. What are the procedures for calculating Enthalpy changes?

Part – B

Max. Marks: 50
ANSWER ANY FIVE QUESTIONS. 
EACH QUESTION CARRIES 10 MARKS.

1. A lime stone analyzes


CaCO3: 92.89%,    MgCO3: 5.41%,     Insoluble: 1.7%





(a) How many pounds of Calcium oxide can be made from 5 tons of this Limestone?


(b) How many pounds of CO2 can be recovered per pound of Limestone?


(c) How many pounds of Limestone are needed to make 1 ton of Lime.
(10M)

- : 2 : -

2. (a) 
Define ideal gas law and explain parameters.



(4M)


(b) 
Calculate the volume in cubic meters occupied by 40Kg CO2 at standard 
conditions.








(6M)

3. (a) 
Moist Hydrogen containing 4 mol% of water is burnt completely in a furnace with 32% excess air. Calculate Orsat analysis of resolving flue gas?

(7M)


(b) 
With the help of flow chart, how “Recycling” is done in process industries? 3M)

4. (a) 
Define Kinetic, Potential and Internal energy.



(5M)


(b) 
Show that Cp = Cv + R for an ideal mono atomic gas


(5M)

5. A solution of Potassium dichromate in water contains 15% K2Cr2O7 by weight. 1000 Kg of this solution is evaporated to remove some amount of water. The remaining solution is cooled to 20◦C. If the yield of K2Cr2O7 Crystal is 80%, calculate the amount of water evaporated.


Data: Solubility of K2Cr2O7  at 20◦C is 114.7 Kg per 1000Kg of water.

(10M)

6. (a) 
Define Exothermic and Endothermic reactions with examples.

(4M)


(b) 
Calculate the change in enthalpy ΔH◦ for the reaction


CH4(g) + 2O2(g) = CO2(g) + 2H2O(g)



The enthalpies of formation of CH4(g), CO2(g) and H2O(g) are -74.9, -393.5 and   -241.8KJ/mol respectively.






(6M)

7. Define CSTR, PFR, Batch, Fed batch reactors with neat schematic diagrams.
(10M)

8. (a) 
Define Humidity, Relative humidity, Percentage Humidity.

(4M)

(b) 
Air at a temperature of 30◦C and a pressure of 100Kpa has a relative 
humidity of 80%



(i) 
Calculate the initial molal humidity of the air



(ii) 
Calculate the final molal humidity of the air.


(6M)

-- 00 -- 00 --
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