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1. A refinery has available two crude oils that have the yields shown in the following table. Because of equipment and storage limitations, production of gasoline, kerosene, and fuel oil must be limited as also shown in this table. There are no plant limitations on the production of other products such as gas oils. The profit on processing crude #1 is $l.OO/bbl and on crude #2 it is $0.70/bbl.



Find the approximate optimum daily feed rates of the two crudes to this plant via a graphical method. [16]



Crude #2 31 9 60



6,000 2,400 12,000
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Crude #1 Gasoline 70 Kerosene 6 Fuel oil 24



Maximum allowable product rate (bbl/day)



or



Volume percent yields



2. How is the least squares method used to fit a model? Explain.



[16]



3. Describe the calculation of the minimum work for ideal compressible adiabatic flow using two different optimization techniques. [16]



nt



4. (a) Find whether the following matrix is positive definite, positive semi-definite, negative definite, negative- semi-definite, or none of the above. Show necessary  calculations.  1 1 1 A= 1 1 1  0 1 1



Aj



(b) Check the convexity of the function f (x) = 10x21 + 13x22 + −18x1 x2 − 5 subject to x21 + x22 + 4x1 ≥ 16 Make a graphical representation of the problem. [8+8]



5. Using Newtons method, Minimize: f (X) = x1 x22 x33 x44 [exp − (x1 + x2 + x3 + x4 )]  T staring from X 0 = 3 4 0.5&1 . [16] 6. Explain fixed mapping rule with suitable example.



[16]



7. Explain the following: (a) Evaporator Modeling (b) Single effect and multiple effect calculations in evaporator.
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0.75 −1 8. Find the minimum of the function f (x) = 0.72− 1+x 2 −0.65 tan and Secant method.
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using Newton [16]
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2. (a) Explain the constructional and usage differences between fire tube and water tube boiler.



or



(b) Condensate return at a pressure of 20 atm (enthalpy of saturated water at 20 atm = 235 kcal/kg) is released at atmospheric pressure (enthalpy of saturated water at 1 atm = 100 kcal/kg). Calculate the percentage of flash steam and the heat carried away by the flash. The latent heat of evaporation of water at 1 atm is equal to 540 kcal/kg. [8+8] 3. (a) Does the following set form a convex region (set) h (X) = x21 + x22 − 10 = 0 g1 (X) = − (x1 + x22 ) + 1 ≥ 0 g2 (X) = − (x1 + x2 ) + 1 ≥ 0



uW



(b) Under what circumstances a local minimum is guaranteed to be the global minimum? Explain. [8+8] 4. The total annual cost of running a pump and motor C in a particular piece of equipment is a function of x, the size (horsepower ) of the motor, namely (150, 000) C = Rs800 + Rs0.8x + Rs 0.05 x Determine the motor size that minimizes the total annual cost. [16]
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5. Transform the following linear program into standard form: Minimize: f = x1 + x2 Subject to: 2x1 + 3x2 ≤ 6 x1 + 7x2 ≥ 4 x 1 +x2 = 3 x1 ≥ 0, x2 unconstrained in sign.



[16]



6. Explain the significance of coding and fitness function in the working of GA’s. [16] 7. Given the following equilibrium data for the distribution of SO3 in hexane, determine a suitable linear (in the parameters) empirical model to represent the data. [16]
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yi Weight fraction of hexane 0.875 0.575 400 290 210 0.156 0.120 0.075
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8. Using the steepest Descent method, minimize f (X) = x21 + 0.5x22 + x23 + 0.5x24 − x1 x3 + x3 x4 − x1 − 3x2 + x3 − x4 the function  T starting at X = 0.5 0.5 0.5 0.5 [16]
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IV B.Tech II Semester Regular/Supplementary Examinations,May 2010 OPTIMIZATION OF CHEMICAL PROCESS Chemical Engineering Time: 3 hours Max Marks: 80 Answer any FIVE Questions All Questions carry equal marks ????? 1. (a) Derive karmarkar’s LP algorithm using angular projection matrix.



[8+8]
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(b) What the Karmarkar’s Algorithm Does? Explain with an example.



2. Discuss the optimal residence time for maximum yield in an ideal isothermal batch reactor. [16] 3. (a) What are waste heat recovery boilers? Explain the need and benefits?



or



(b) What are ways of excessive thermal dilatations compensation in tubular heat exchangers? [8+8] 4. Using the Newtons method, minimize f (X) = (x1 + 3x2 + x3 )2 +4 (x1 − x2 )2 start T ing at X = 0.1 0.6 0.2 [16]
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5. (a) For the following problem, minimize: f (X) = x21 + x22 subject to g1 (X) = x21 + x22 − 9 ≺ 0 g2 (X) = (x21 + x2 ) − 1 ≤ 0 g3 (X) =(x1 + x2 ) − 1 ≤ 0 Does the constraint set form a convex region? Is it closed? (b) Find stationary points and their classification (maximum, minimum etc.,) for the function f (x) = x3 e−2x [8+8] 6. (a) What is line search method? Explain the steps to select the search direction.
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(b) The function to be minimized is f (x) = x2 − x Three points bracketing the minimum (-1.8, -0.1, 1.6) are used to start the search for the minimum of f (x). Use quadratic interpolation method to find the minimum. [8+8]
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7. Write a comparison of linear and non-linear optimisation methods. You should give a brief indication of typical methodologies in each case (but for just one nonlinear method), and describe the type of problem for which each method is suitable. Comment on performance issues in general, and indicate the performance you would expect from each method, if both methods could be applied to a particular problem. [16]



8. The data collected in an experiment is to be modeled to represent a relation between y and x
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xi yi 20 1.3 30 1.42 40 1.8 50 3.5 60 7.0 Find out whether the above data can be fitted using the three equations (a) y = eα+βx (b) y = eα+β1 x+β2 x
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(c) y = a xβ Find the values of the constants in the above calculations and also suggest which of the above three models, best represent the relation between y and x. [16]
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1. (a) Fit a second degree parabola to the following data by least squares method. x 129 130 131 132 133 134 135 136 137 y 353 357 358 359 360 362 362 360 358



(b) Find the area of the largest rectangle with its lower base on the x-axis and whose corners are bounded at the top by the curve y = 8-x2 [8+8] 2. Explain how to determine the optimal flow in a pipe.



[16]



or



3. Does LP admit a polynomial algorithm in the real number (unit cost) model of computation? Explain with suitable example. [16]



[16]



5. Explain waste heat recovery devices with suitable examples.



[16]
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4. Using the steepest Descent method, minimize  T f (X) = (x1 − 1) (x2 − 1) (x3 − 3) + x3 starting at X = 1 1 1



2 6. (a) Minimize thefunction f = x1 − x2 = 2x21 + 2x   1 x2 +  x2 starting from the 0 −1 point X1 = along the direction S = using the quadratic 0 0 interpolation method with an initial step length of 0.1



(b) Differentiate between cubic interpolation and quadratic interpolation methods. [8+8]



nt



7. (a) Define convex and concave sets.



(b) Check the convexity of the cost function, 7 + (3.9 × 106 ) + 103 V U (V, C) = 21.9×10 V 2C
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8. Explain the combined optimization approach to process plant design. ?????
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