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M.E DEGREE EXAMINATIONS: JUNE 2015
(Regulation 2014)
Second Semester
ENERGY ENGINEERING
P14EET201: Co-Generation and Waste Heat Recovery Systems
Time: ThreeHours Maximum Marks: 100
Answer all the Questions:-
PART A (10x 1=10Marks)
1. The four laws of thermodynamics dea with (@) conservation of energy (b) thermal energy law  [Kj]
(c) regarding conversion of absolute zero temperature (d) non-attainment of absolute Zero

temperature. The zeroth, first, second and third laws of thermodynamics are concerned with

a ABCD b) B,A,CD
¢ CDBA d B,CAD
2. Inalow to medium temperature waste heat recovery system, the most suitable deviceis [K2]
a) Economizer b) Heat wheels
c) Air pre-heater d) Recuperator
3. The cogeneration system which has a high overall efficiency isthe [K4]
a) Gasturbine b) Reciprocating engine
c) Back pressure steam turbine d) Combined cycle
4.  Match the appropriate item from the RHS and LHS. [Kq]
Cogeneration System Overal efficiency(percentage)
A. Gasturbine i. 75
B. Combined cycle ii. 70
C. Reciprocating engine iii. 84
D. Back-pressure steam turbine iv. 69
a) A-ii,B-iv,C-i,D-iii b) A-iii,B-i,C-ii,D-iv
c) A-i B-iii,C-ii,D-iv d) A-iv,B-ii,C-iii,D-i
5.  Thecogeneration is not applicable to which type of industry? [K4]
a) Sugar b) Paper and pulp
c) Refinery d) Refractory
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The temperature limit for waste heat recovery systemsinindustrial operations fluidsis set to

be less than
a 80°C b) 100°C
c) 120°C d) 200°C

The key elements of an economic analysis are: (1) Establishing and defining the goal
Or objective desired (2) Formulating appropriate assumptions.

a) Botharerelevant and true b) Both are relevant(i)true and (ii)false
c) Botharenot relevant and false d) Botharerelevant(i)false and (ii)true
Which one comes under liquid to liquid waste heat recovery exchanger

a) Heat pipe exchanger b) economizer

c) Shell and tube exchanger d) Waste heat boiler

The main factors affecting the feasibility of waste heat recovery systems are (a) heat quantity
(b) heat quality (c) low capital (d) maximum alowance temperature.

Which of the factor is correct?

a i, b) i,iii,

c) iii,iv d) iiv

The cost for maximum worth of goodsis known as

a) opportunity cost b) Maintance cost
c) Lifecyclecost d) Sunk cost

PART B (10 x 2 = 20 Marks)
Give an engineering brief on Co- generation concept.
Compare topping cycle with bottoming cycle.
Classify the cogeneration system based on sequence of energy used.
State clearly the working principle of stirling engines.
Mention any four benefits of cogeneration systems in industrial sector.
What are the e ectrical interconnections required for cogeneration system?
State the purpose of recuperator.
Classify the Heat exchangers based on its construction.
Write a note on Economic Incentives in Cogeneration.

What is the need for performance analysis in cogeneration?
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PART C (6 x 5= 30 Marks)

Mention the various barriers for an effective waste heat recovery system.

Give adetailed account on various steps involved in economic analysis.

Write short notes on investment cost and load curves in cogeneration system.

Discuss the various classifications of waste heat recovery exchangersin cogeneration.

What are the Environmenta impacts on cogeneration system?

Mention the applications of cogeneration in utility sector.

PART D (4 x 10 = 40 Marks)

Discussin detail about the organic rankine cycle with illustrative sketch.

Summarize in detail about the essential consideration for the selection of waste heat

recovery device and aso outline the potential application of waste heat.

Enumerate the various applications of cogeneration systems in rural sector and building
sector.

Examplify in detaill about the working of steam turbine cogeneration system and its
classification with neat sketch.
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