L7E174-7 1

Roll No. _ : Total No. of Pages: E]

7E1747

B. Tech. VII - Sem. (Main) Exam., Feb.- March - 2021
PEC Mechanical Engineering

7MES - 11 I C. Engines

Use

1. NIL

Time: 2 Hours

missing may suitably be assumed and stated ¢
used /calculated must be stated clearly.

[To be converted as per scheme]

Max. Marks: 82
Min. Marks: 29

Instructions to Candidates: _

Attempt all ten questions from Part A, four questions out of seven questions
from Part B and two questions out of five from Part C.
Schematic diagrams must be shown wh

erever necessary. Any data you feel
learly. Units of quantities

of following supporting material is permitted during examination.

(Mentioned in form No. 205)

[7E1747)

2. NIL
PART -A
(Answer should be given up to 25 words only) [10x2=20]

All questions are compulsory

Q.1 What is objectives of I. C. Engine?

Q.2 What is Thermal efficiency?

Q.3 Draw the figure of combustion chamber.

Q.4 What is Knocking?

Q.5 What is the compression of 4 — stroke diesel engine?

Q.6 What is Turbulence? | '

Q.7 Write the name of all parts of 4 - stroke petrol engine.

Q.8 What is delay period? ;
Q.9 Draw the figure of cooling system of 1. C. Engine with all components.
Q.10 What is electronic ignition system?
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2]
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2]
2]
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Q.1
Q.2
Q.3
Q.4
Q.5

Q.6
Q.7

Q.1

Q.2

Q.3

Q.4
Q.5

PART -B

(Analytical/Problem solving questions) [4x8=32]

Attempt any four questions

Explain the lubrication system in I. C. engine. [8]
Explain Indicated Horse Power (IHP) and also derive formula of THP. (8]
Explain the types of Combustion Chamber. ' [8]
Explain fuel —air cycle with diagram. 8]
Describe the different method of super charging with diagram and also déscribe the
Thermodynamics cycle of supercharging. [8]
Explain the effect of engine variables an ignition lag in S. I. engine. (8]
Explain firing order in the engine. [8]
PART - C
(Descriptive/Analytical/Problem Solving/Design Questions) [2x15=30]
Attempt any two questions
What is the function of carburetor and also explain all the parts of carburetor with

diagram. - [15]
Explain the injection system in C. L. engine also explain the types of injection
system. [15]
A two stroke C. I. engine delivers 500 kW while using 1000 kW to overcome frictional
losses. It consume 2300 kg of fuel per hour at an air fuel ratio of 20 to 1. The heating
value of fuel is 42000 kJ/kg. Find the — ' [15]
(a) Indicated Power

(b) Mechanical Efficiency

(c) Indicated Thermal Efficiency

(d) Brake Thermal Efficiency

Explain water cooling system with suitable diagram. What is the function of fins? [15]
Explain why rich or lean mixtures are supplied during idling normal running -and

maximum power range in a spark ignition engine. Give the value of A/F ratio, \[15]
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o 7E1748 |

[; B. Tech. VII - Sem. (Main) Exam., Feb.- March - 2021

3] - PEC Mechanical Engineering

~ TMES - 12 Operations Research

Time: 2 Hours [To be converted as per scheme]

Max. Marks: 82
Min. Marks: 29

Instructions to Candidates:

Attempt all ten questions from Part A, four questions out of seven questioins
from Part B and two questions out of five from Part C.

Schematic d:agrams must be shown wherever necessary. Any data you feel

missing may suitably be assumed and stated clearly. Units of quantities
used /calculated must be stated clearly.

Use of following supporting material is permitted during examination.
(Mentioned in form No. 205)

1. NIL 2. NIL
PART -A
(Answer should be given up to 25 words only) [10x2=20]

All questions are corﬁp‘ulsorv

Q.1 Give any one definition of operations research.

Q.2 Why is the study of operations research important to the decision maker?
Q.3 State clearly the basic assumptions that are made in LPP.

Q.4 Give a general mathematical formulation of L. P. problem. Indicate all terms.
Q.5 Whatis an értiﬁcial variable and why it is necessary to introduce it?

Q.6 What are tﬁe useful aspects of duality in LPP?

Q.7 What is degeneracy problem in transportation?
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Q.8
Q.9

Define ‘pure strategy’ and ‘mixed strategy’ in a game.

What are the different types of inventory in industries?

Q.10 What are the main characteristics of queuing system?

Q.1

Q.2

Q.3

04
Q.5

Q.6

Q.7

PART -B

(Analytical/Problem solving questions) [4x8=32]

Attempt any four questions

A firm manufacturing headache pills in two sizes A and B. Size A contain 2 grains of
aspirin, 5 grains of bicarbonate and 1 grain of codeine. Size B contains 1 grain of aspirin,
8 grains of bicarbonates and 6 grains of codeine. It is found by users that it requires at
least 12 grains of aspirin, 74 grains of bicarbonate and 24 grains of codeine for providing
immediate effect. It is required to determine the least number of pills a patient should
take to get immediate relief. Formulate the problem as a standard LPP.

Solve the LPP given below by graphical method and shade the region representing the
feasible solution: Minimize Z =2 X, - 10 X;

Subject to Xi- X220, X -5 X2 > -5, and X, X220.

Define slack and surplus variables as involved in the LPP. How are these variables
useful in solving a LPP?

Explain the concept involved in the Gomory's cutting plane method.

What is an inventory system? Explain clearly the different costs that are involved in
Inventory problems.

Describe any two methods used for decision making with uncertainty. Explain each
method with example.

Explain Monte Carlo simulation method and give the situations where this method is

useful.
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Q.1

Q.2

Q.3
Q4

PART - C
(Descriptive/Analytical/Problem Solving/Design Questions)  [2x15=30]

Attempt any two questions

A manufacturing company has just developed new product. On the basis of past
experience, a product such as this will either be successful, with an expected gross return
of tupees 100,000, or unsuccessful with an expected- gross return of rupees 20,000.
Similar products manufactured by company have a record of being successful about
50% of the time. The production and marketing costs of new product are expected to be
rupees 50,000.

The company is considering whether to market this new produ.ct or to drop it.
Before making its decision, however, a test marketing effort can be conducted at a cost
of rupees 10,000. Based on the past experience, test marketing results have been
favorable about 70% of time. Furthermore, products favorably tested have been
successful 80% of the time. However, when the test mark;:ling results has been
unfavorah]c; the product has only been successful 30% of the ﬁme. What course of
action should the company pursue?

Describe a general transportation problem. Explain how to det.ermine an initial basic

féasible solution to the problem using Vogel’s method.

Show how to solve a 2 X 2 two person zero-sum g.ame without any saddle point.
Arrival rate of telephone calls booth are acf:ording to Poisson distribution with an
average time of 9 minutes between two consecutive arrivals. The length of telephone

call is assumed to be.exponentially distributed, with mean 3 minutes.
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Q.5

[7E1748]

(a)

(b)

(c)

@

(e)

Determine the Probability that a person arriving at the booth will have to wait.
Find the average queue length that is formed from time to time.

The telephone company will install a second booth when convinced that an arrival
would expect to have to wait at least four minutes for the phone. Find the increase
in flow rate of arrival which will justify a second booth.

What is.the probability that an aﬁival will have to wait for more than 10 minutes

before the phone is free?

What is the probability that he will have to wait for more than 10 minutes before

the phone is available .|';md the call is also complete? .

A stocKiest has to supply 400 units of a product every Monday to his customers. He gets

the product at I 50 per unit from manufacturer. The cost of ordering and transportation

from the manufacturer is ¥ 75 per order. The cost of carrying inventory is 7.5% per year

of the cost of the product. Find -

(a)

(b

(c)

The economic lot size
The total optimal cost (including the capital cost)

The total weekly profit if the item is sold for ¥ 55 per unit
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Roll No. Total No. of Pages: [2]
o 7E1749
L B. Tech. VII - Sem. (Main) Exam., Feb.- March - 2021
3] PEC Mechanical Engineering
©~ TMES - 13 Turbomachines
Time: 2 Hours | [To be converted as per scheme]

Max. Marks: 82
. Min. Marks: 29
Instructions to Candidates:

Attempt all ten questions from Part A, four questions out of seven questions
from Part B and two questions out of five from Part C.

Schematic diagrams must be shown wherever necessary. Any data you feel
missing may suitably be assumed and stated clearly. Units of quantities
used /calculated must be stated clearly.

Use of following supporting material is permitted during examination.
(Mentioned in form No. 205) |

1. NIL - 2. NIL
PART - A

(Answer should be given up to 25 words only) [10x2=20]

All questions are compulsory

Q.1 Explain turbo machines.

Q.2 Define Mass flow rate Parameter.
Q.3 Explain surging. |

Q.4 Define work done factors.

Q.5 Explain Reciprocating Compressor.
Q.6 Explain slip and slope factor.

Q.7 Explain Cavitation.

Q.8 Explain coefficient of discharge.
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Q.9

Define indication diagram.

Q.10 Explain performance curve.

Q.1
Q2
Q3
Q4
Q.5
Q.6
Q.7

Q.1
Q2
Q3
Q4
Q5

PART -B

(Analytical/Problem solving questions) - [4x8=32]

Attempt any four questions

Explain 2" law of thermodynamics applied to turbo machines.

Define Range of specific speeds for various turbo machine.

Explain centrifugal compressor and velocity diagram.
Explain axial flow compressor and velocity diagram.
Define working and principle of Reciprocating Compressor.
Explain velocity triangles. |

Define theory of air vessels.

PART-C
(Descriptive/Analytical/Problem Solving/Design Questions)  [2x15=30]

Attempt any two questions

Define scope and outcome of turbo machines.
Derive Euler’s turbine equation.
Define Degree of reaction for centrifugal compressor.

Define cascade test with an example.

Explain the principle of single acting and double acting reciprocating pumps.‘
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1o 7E1750
e B. Tech. VII - Sem. (Main) Exam., Feb.- March - 2021
&3] OE -I Open Elective-I Mechanical Engineering
©~ TMES6 — 60.1 Finite Element Analysis
Time: 2 Hours [To be converted as per scheme]

Max. Marks: 82

Min, Marks: 29
Instructions to Candidates:

Attempt all ten questions from Part A, four questions out of sevén questions
from Part B and two questions out of five from Part C.
Schematic diagrams must be shown wherever necessary. Any data you feel

missing may suitably be assumed and stated clearly. Units of quantities
used /calculated must be stated clearly.

Use of following supporting material is permitted during examination.
(Mentioned in form No. 205)

1. NIL 2. NIL
PART - A

(Answer should be given up to 25 words only) [10x2=20]

All questions are compulsory

Q.1 Discuss importance and application of FEM.

Q.2 What do mean by shape function?

Q.3 Define Meshing.

Q.4 Explain Node.

Q.5 What do you understand by bandwidth and semi bandwidth?

Q.6 Explain uniqueness of a solution.
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Q.7 Describe the formulation for plane stress and plane strain problems.
Q.8 Explain 1-Dimensional heat transfer for a bar element.

Q.9 Define compatibility.

Q.10 Explain Element continuity.

PART-B

(Analytical/Problem solving questions) [4x8=32]
Attempt any four questions

6
Q.1 Solve jl dx for two gauss points.
X
3

Q.2 What do you mean by “Residual”? Explain the procedure of sub domain method.
Q.3 Derive shape functions for CST triangular element in local coordinates.
Q.4 Write the steps of Ritz’s method. Explain different boundary conditions.
Q.5 Explain principal of minimum potential energy with the help of suitable example.
Q.6 Solve the equations using gauss elimination method —

Xi+2X5+X3-X4=0

2X2+3X3+3Xs=8

Xi1—X2-3X3-4X4=-8

Xi+Xs+5X3-2X4=-8

Q.7 Derive global stiffness matrix for a two spring system using local stiffness matrix for

each element.
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PART -C
(Descriptive/Analytical/Problem Solving/Design Questions)  [2x15=30]

Attempt any two questions

Q.1 Figure — 1 depicts a system of three linearly elastic springs supporting three equal
weights W suspended in a vertical plane. Treating the springs as finite elements,

determine the vertical displacement of each weight.

ik 3k3[]

7K 2K

<
©
-

K K
W ® g
Fig.—1

Q.2 Using Minimum potential energy approach solve for displacement 2, 3 and 4 and

reaction force at node 1 for following node 3 is rigid -

K1 = 40 N/mm, Kz = 60N/mm, K3 =30N/mm
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Q.3 Write p and h methods of mesh refinement.

2
Q4 % +u=1, 0 < x £ 1, solve the differential equation by Galerkin’s Method of

weighted residuals.
Q.5 Write short note on the following —
(a) Convergence of solution & continuity
(b) Consistent mass matrix for two noded bar element

(c) Static condensation by symmetric gauss elimination
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o 7E1722
Ji B. Tech. VII - Sem. (Main) Exam., Feb.- March - 2021
24| OE - I Open Elective-I Computer Science & Engineering
e~ 7CS6 - 60.1 Quality Management/ISO 9000
Time: 2 Hours [To be converted as per scheme]
‘ Max. Marks: 82
Min. Marks: 29

Instructions to Candidates:
Attempt all ten questions from Part A, four questions out of seven questions
Jfrom Part B and two questions out of five from Part C.
Schematic diagrams must be shown wherever necessary. Any data you feel

missing may suitably be assumed and stated clearly. Units of quantities
used /calculated must be stated clearly. |

Use of following supporting material is permitted during examination.
(Mentioned in form No. 205)

1. NIL 2. NIL
PART - A

(Answer should be given up to 25 words only) [10x2=20]

All questions are compulsory

Q.1 Define quality
Q.2 Define concept of service quality.
Q.3 What is sampling? |
Q.4 What is process quality?

Q.5 - Define term “Audit”

Q.6 What is Bench Marking?

Q.7 What are the benefits of TQM?
Q.8 Define JIT

Q.9 What is Kaizen?

Q.10 What is reliability?
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Q.1
Q2
Q3
Q4
Q.5
¥
Q7

Q.1
Q.2

Q3

Q.4

Q.5

PART -B

(Analytical/Problem solving questions) [4x8=32]

Attempt any four questions

Write and explain the concept of product quality.
Explain the dimensions of quality in detail.

Briefly describe the 7 QC tools and its benefits.
What are the main obstacles in implementing TQM?
Explain JIT and its implementation.

Explain Taguchi loss function view of quality.

Explain the concept of six sigma in product development.
PART -C
(Descriptive/Analytical/Problem Solving/Design Questions) [2x15=30]

Attempt any two questions

Explain in brief the purpose of ISO 9000 series of quality standards. Also define quality
audit and quality circles.

Service Industries have special requirements that the manufacturing bias TQ cannot
fulfill. Mention any five important requirements and dimensions of service quality.
What is Analysis of Variance (ANOVA)? Explain one way analysis of variance with the
help of a suitable example. Also describe how it is different from two way analysis of
variance. |

What is Process Failure Mode & Effect Analysis (PFMEA)? Explain various variable
used for evaluation along with steps to complete a PEMEA in detail.

Explain six sigma in product development along with its requirement and benefits in

detail.
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| Tp) 7E1751
2 B. Tech. VII - Sem. (Main) Exam., Feb.- March - 2021
b OE -I Open Elective-1 Mechanical Engineering
©~ TMES6 - 60.2 Quality Management
Time: 2 Hours [To be converted as per scheme]
| Max. Marks: 82
Min. Marks: 29

Instructions to Candidates:
Attempt all ten questions from Part A, four questions out of seven questions
from Part B and two questions out of five from Part C.

Schematic diagrams must be shown wherever necessary. Any data you feel

missing may suitably be assumed and stated clearly. Units of quantities
used /calculated must be stated clearly.

Use of following supporting material is permitted during examination.
(Mentioned in form No. 205)

1. NIL 2. NIL
PART - A

(Answer should be given up to 25 words only) [10>-<2=20]

All questions are compulsory

Q.1 Define inspection and give its objectives. .

Q.2 What is the basic difference between Inspection and Quality Control?
Q.3 What is JIT production? What are its aims?

Q4 Whyisa multi-function worker required in JIT?

Q.5 State the advantages of quality control.

Q.6 What do you undcfstand by Bench Marking?

Q.7 What is Leadership?
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Q.8 Discuss the importance and requirement of the inspection department in a manufacturing

concern.

Q.9 What is the role of automation in JIT?

Q.10 Define sampling distribution. _
PART -B

(Analytical/Problem solving questions) [4x8=32]

Attempt any four questions
Q.1 Explain the basic elements of JIT. |
Q.2 Discuss the importance of quality control in an industry why is statistical quality control

| preferred. Explain. .
Q.3 Explain the process of Bench Marking. Is it effective in bringing organization changes?
Q.4 What is TQM and explain Deming’s approach to TQM?
Q.5 What do you understand by product quality improvement? Explain Taguchi Method.
Q.6 Explain the secfets and steps towards establishing a successful Quality Circle (QC)
program in a firm. ‘

Q.7 Explain ISO 9000 in detail and also discuss their importance.
| PART - C

(Descriptive/Analytical/Problem Solving/Design Questions) ~ [2x15=30]

Attempt any two questions

Q.1 List out the seven new management tools. Explain them briefly.

'Q.2 Explain the customer perception of quality. Discuss about the dimensions of product
and service quality.

Q.3 What is reliability? Discuss reliability in series and parallel connection systems.

Q.4 Narrate the process of conducting quality audit in a manufacturing firm and usage of

various control charts.

Q.5 Justify how Six Sigma can be used continuous quality improvement.
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v | 7E7012 .
E B. Tech. VII - Sem. (Back) Exam., Feb.-March - 2021
25 - Mechanical Engineering
> TME2A Refrigeration and Air-Conditioning
Time: 2 Hours ' | Maximum Marks: 48

Min. Passing Marks: 15
Instructions to Candidates:
Attempt three questions, selecting one question each from any three unit. All
Questions carry equal marks. Schematic diagrams must be shown wherever
necessary. Any data you feel missing suitably be assumed and stated clearly. Units
of quantities used/ calculated must be stated clearly.

Use of following supporting material is permitted during examination.
(Mentioned in form No.205)

1. NIL 2. NIL
UNIT- I

Q.1 (a) What are the limitations of simple vapour compression system? How is the system

adapted to achieve 50°C tefnperature? Describe with a neat sketch. - [8]
(b) Describe with a neat sketch the liquid vapour heat exchanger. (8]
OR
Q.1 (a) Define air compressor system with the help of a neat sketch. [8]
(b) Describe cascade system with the help of a neat sketch. [8]
UNIT- 11

Q.2 (a) What are the considerations for an aircraft refrigeration system? « (8]
(b) Describe Brayton cycle with regenerative heat exchanger. . [8]
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Q2 (a)

(b)

Q3 (a

Q3 (a)

Q.4 (a)

Q4 (a)

(b)

[7E7012]

OR

A gas refrigeration system working on Reversed Brayton cycle at a temperature of
240 K at the inlet of the compressor. If the temperature at the end of constant

pressure cooling is 300 K and the rise in temperature of air in refrigerator is 40 K,

then find the net work of compression will be? (Take Cp = 1 kJ/kg-k) (8]
Explain Regenerative type aircraft refrigeration cycle. [8]
UNIT- II1
What are the commonly used refrigerants in the vapour absorbent system?
Evaluate two commonly used refrigerants in such system. [8]
Describe Lithium Bromide - water system with the help of a neat sketch. [8]
OR
Describe thermo electric refrigeration system. [8]

Describe the working of a Rotafy compressor. What are advantages of a centrifugal

compressor? [8] .
| UNIT- IV
What is the effect of heat of body on the work performance? [8]
Describe the term wet bulb temperature and humidity ratio. How these are
measured? | - [8]
OR
The humidity ratio of atmospheric air at 26°C DBT and 740 mm of 1 Hg is
0.016 kJ/kg of dry air. Determine- (8]

(1)  Partial pressure of water vapour

(i) Specific Enthalpy

(iii) Dew point temperature

(iv) Relative humidity

Describe- [8]
(i) Dew point temperature |

(i1) Cooling coils
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UNIT- V

Q.5 (a) With the help of a neat sketch, explain the year round air conditioning

system. (8]
(b) Describe the psychrometric calculation for cooling. [8]
OR |
Q.5 Explain the following- : ' ' [4x4=16]
(a) ERSHF
(b) GSHF
(c) RSHF

(d) Heating load estimation
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- 7E7013
= B. Tech. VII - Sem. (Back) Exam., Feb.-March - 2021
b Mechanical Engineering
ks TME3A Operations Research
Time: 2 Hours Maximum Marks: 48

Min. Passing Marks: 15
Instructions to Candidates:

Attempt three questions, selecting one question each from any three unit. All
Questions carry equal marks. (Schematic diagrams must be shown wherever
necessary. Any data you feel missing suitably be assumed and stated clearly.
Units of quantities used/ calculated must be stated clearly. '

Use of following supporting material is permitted during examination.
(Mentioned in form No. 205)

1. NIL 2. NIL
UNIT-1
Q.1 (a) What is Operations Research model? Discuss three Operations Research models.
Discuss the various steps used in solving Operations Research problems. [10]
(b) What are the essential characteristics of Operations Research? [6]
ok :
Q.1 (a) Solve the following LPP by Simplex method — (8]
Maximize z = 3X) + 2x2
Subject to
-X1+2x2<4
3x1+2x2<5 14
X1-X2<3
X1, X220
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(b) Five jobs are to be assigned to 5 machines to minimize the total time required to
process the jobs on machines. The times in hours for processing each job on each
machine are given in the matrix below. By using assignment algorithm make the

assignment for minimizing the time of processing. [8]

Machines (Time in hours)
d |

Jobs [V W[X[Y[Z
A |24 13|54
B |7|4]|6]|8]4
C |2|9|8]|10|4
D |8|6[12|7 |4
E [2|[8|5]|8 8

UNIT- IT

Q.2 Use Branch and Bound algorithm to solve the following Integer Linear
Programming [16]
_ Maximize 9x; + 5x2 + 6X3 + 4x4

Subject to

6x1 + 3x2+ Sx3+ 2x4 £ 10
x3+x4<1

-x1+x3=50

-X2+x4<0
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Q.2 (a)

(b)

OR . _
A machine A costs X 9000. Annual operating costs are ¥ 200 for the first year and
then increases by T 2000 every year. Determine the best age at which the machine
A is to be replaced. If the optimum replacements policy is followed, what will be
the average yearly cost of owning and operating the machine? Assume that the
machine has no resale value when replaced and that future costs are not
discounted. B [8]
Machine B costs < 10000. Annual operating costs are ¥ 400 for the first y.eaf and
then increases by I 800 every year. You have now a machine of type A, which is

one year old. Should you replace it with B, and if so, when? [8]

UNIT- 111

Q.3 In a departmental store one cashier is there to serve the customers. And the customers

pick-up their needs by themselves. The arrival rate is 9 customers for every 5 minutes

and the cashier can serve 10 customers in 5 minutes. Assuming Poisson arrival rate and

exponential distribution for service rate, find - [16]
(a) Average number of customers in the system
(b) Average number of customers in the queue or average queue length
(c) Average time a customer spends in the system
(d) Average time a customer waits before being served
OR
Q.3 (a) Enlist the properties of the game. What assumptions are made in game theory? [6]
(b) Obtain the optimal strategies for both players and the value of the game for two-
person zero-sum game whose payoff matrix is given in Table- [10]
Player A Player B
' : Bi B
Ay -6 ¥
Az 4 -5
A -1 -2
A4 -2 5
As 7 -6
[7E7013] Page 3 of 4 [1680]



Q.4

Q.4

Q.5

Q.5

UNIT- IV

(a) Define the term Decision theory. Describe decision models based on the criterion
of degree of certainty. [6]
(b) A stockist purchases an item at the rate of T40 per piece from a manufacturer.
2,000 units of the item are required per year. What should be the order quantity per
order if the cost per order is T 15 and the inventory charges per year are 2097 110]

OR
(a) Discuss about significance of inventory. _ [6]

(b) The demand for an item is 8000 units per annum and the unit cost is Re. 1/-.
Inventory carrying charges of 20% of average inventory cost and ordering cost is

¥ 12.50 per order. Calculate optimal order quantity, optimal order time, optimal

inventory cost and number of orders. [10] .
UNIT- V
What are the advantages and disadvantages of simulation? Explain Monte — Carlo
simulation. ‘ i [16]
OR

A T. V. dealer finds that costs of holding a television in stock for a week is < 20.
Customers who cannot obtain new television immediately tend to go to another dealer

and the estimates that for every customer who does not get immediate delivery he loses

‘on an average % 200. For one particular model of TV the probabilities of demand of 0,

1,2.3, 4 and 5 in a week are 0.05, 0.1, 0.2, 0.2 and 0.15 respectively. How many

televisions per week should the dealer order? ' [16]
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- 7E7014
= B. Tech. VII - Sem. (Back) Exam., Feb.-March - 2021
2ol Mechanical Engineering
I~ TME4A Turbomachines
Time: 2 Hours [To be converted as per scheme]

Max. Marks: 48
Min. Marks: 15

]

Instructions to Candidates:
Attempt three questions, selecting one question each from any three. unit.

All

Questions carry equal marks. Schematic diagrams must be shown wherever

necessary. Any data you feel missing suitably be assumed and stated clearly. Units
of quantities used/ calculated must be stated clearly.

Use of following supporting material is permitted during examination.
(Mentioned in form No.205) |

1. NIL 2. NIL
UNIT-1
Q.1 (a) Whatis turbomachine? Explain the classification of turbomachines - [8]
(b) Derive Euler’s pump equation. [8]
OR
Q.1 (a) Whatis the significance of specific speed of turbomachine? Write the expression
for specific speed of centrifugal pump. (8]
(b) Explain dimensional analysis applied to compressible flow machines with a
suitable example. ‘ (8]
[7E7014] Page 1 of 4 " [2200]



UNIT- I1

Q.2 (a) Whatis the isentropic and polytropic efficiency of a dynamic compressor? Explain

(b)

difference between them. [6]
A reciprocating compressor delivers 5 kg of air per minute at a pressure of 75
N/cm?. The pressure and temperature of the air before compression are 10 N/cm?
and 16°C respectively and the compression process may be assumed to follow
the law PV'2 = constant. If the rate of heat transfer from the cylinder is estimated

to be 1 kW, calculate the power required/or the compression.

Take Cp = 1.00kJ/kgK. | [10]
| OR ’

Q.2 (a) Show on a temperature entropy diagram a frictionless adiabatic compression.
Shade the area which represents the work done on the gas during compression. In
the same diagram show an adiabatic compression with friction and shade and label
the area which represents the extra work required due to friction. [8]

(b) The pressure of air being compressed in a centrifugal compressor is doubled. The
inlet temperature is 27°C and final temperature is 105°C. Calculate the isentropic
efficiency 6f the compressor and power required to drive it, if 30 kg of air is
compressed per minute. C, = 1.00kJ / KgK, Cy = 0.718 kl/kgK (8]

UNIT- 111

Q.3 A centrifugal pump is delivering 0.216 m*/s of water against a head of 18 m; the speed

of rotation of impeller being 600 r.p.m. The diameters at outer and inner periphery of

the irripeller are 600 mm and 300 mm respectively. The area of flow is constant at 0.084

m? from inlet to outlet of impeller. If the vanes of the impeller are bent at an angle of

~  35°to the tangent at exit, determine- [16]

(a) Manometric efficiency

(b) Inlet vane angle

(c) Loss of head at inlet to impeller when the discharge is reduced by 35 percent
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OR

Q.3 (a) Explain the phenomenon of cavitation for axial flow pump. (6]
(b) Itis required to pump water out of deep well under a total head of 90 m. A number

of identical pumps of design speed 1000 r.p.m. and specific speed 30 with a rated

capacity of 0.15 m?/s are available. How many pumps are required and how should

they be connected whether in series or in parallel? ' [10]

UNIT- IV

Q.4 An ideal open cycle gas turbine plant using air operates on an overall pressure ratio of
4 and between the temperature limits of 300 K and 1000 K. Assuming‘constant specific
heats C, = 1.00kJ/kgK, C, = 0.718 kl/kgK, evaluate the specific work output and
thermal efficiency for each of the modifications below and state the percentage change
from the basic cycle. Assume optimum stage pressure ratios, perfect intercooling and
perfect regeneration. ' [16]
(a) Basiccycle
(b) Basic cycle with heat exchanger
(c) Basic cycle with two stage intercooled c'ornpressor
(d) Basic cycle with heat exchanger and intercooled compressor

OR
Q.4 (a) Explain the advantages, disadvantages and applications of turbo prop engine. [8]

(b) What is the difference between ideal and practical gas turbine cycles? 8]
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Q.5

Q.5

NIT- V

 ——

The final stage of a gas turbine rotor with part reaction blading is supplied with gas at
15 N/cm? and a static temperature of 680°C. At mean section where the blade speed is
200 m/s the gas velocity at entry to the moving blades has a peripheral component 430
m/s and an axial component 330 m/s. The gas expands through the stage to 10.4 N/Cm?
with an actual drop of temperature of 67°C. Cp = 1.00kJ/kgK, Cv = 0.718 kl/kg
K. [16]
(a) Calculate the work done per kg of gas and the peripheral gas velocity at exit.

(b) Calculate the initial and final total temperature of the gas.

(¢c) Assuming the annular area of the cross — section tilrough the rotor to be constént,

find the axial gas velocity at exit and the required blade angle.
OR

A multi — stage gas turbine is to be designed with impulse stages and is to operate with
an inlet pressure and temperature of 60 N/cm?® and 900 K and an outlet pressure of. 10
N/cm?. The isentropic efficiency of the turbine is likely to be 85 per cent. All the stages
are to have a blade qued of 250 m/s and equal inlet and oqtlet gas velocities. Estimate

the number of stages required. Assume Cy= I.OORJ/kgK and ratio of specific heat is

1.333. - [16]
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Time: 2 Hours [To be converted as per scheme]
Max. Marks: 48

Min. Marks: 15

Instructions to Candidates:
Attempt three questions, selecting one question each from any three unit.

All

Questions carry equal marks. Schematic diagrams must be shown wherever

necessary. Any data you feel missing suitably be assumed and stated clearly. Units
of quantities used/ calculated must be stated clearly.

Use of following supporting material is permitted during examination.
(Mentioned in form No.205)

1. NIL

2. NIL

Q.1 (a)

(b)

[7E7015]

UNIT- I
“Historically, much .of the developments in production & operations management
disciplines have centered on reduction of variabili.ty“. Do you agree with this -
statement? Explain with a real life example.. [6]
Sunrise Baking Company markets doughnuts through a chain of food stores. It has
been experiencing over and under production because of forecasting errors.
The following data is its demand in dozens 6f doughnuts for the past four weeks.
Doughnuts are made for the following day; For example, Sunday’s doughnut

production is for Monday’s sales, Monday’s production is for Tuesday’s sales and
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so forth. The bakery is closed on Saturday, so Friday’s pi‘dduclion must satisfy

demand for both Saturday & Sunday-

4 weeks Ago

Monday 2200 2400
Tuesday 2000 2100
Wednesday 2300 2400
Thur