PART - |
[ Paper Code

10

Subject
Mechanical Engg. - II

(axsizmmrrerrm——m
OEEIREENEETn
L ]
e T —
_N
e~
_O
EEETTRIR——
—— D)
TR ST o 1
[ ]
T
e ——

PART - Il

b Subject : Mechanical Engg.- Il .
e ===

e |
= N
E—mm— Paper Code: / 10
— /]
== N
e — Total Pagés :
—— < aximum 200
— Marks :

10 BEf LED B{Y’T‘I}-IE CANDIDATE

Roll No. (In words)

2

e

Name of the ?Jm:iidate ‘,/A-)\\ ) /

Date of % (D DEMMNYY\?
/

L

Fathyé Name /\J\}

/

ndidate

/

/

xDat@xm;tion /
(-\ Roll No.

© ®© @ @ ©

ONNOENONNONNG
@ @ @ ® @ ©
@ @ ® @ ® 6
@ ® 0 @ @ 6
® ® ® ® 6 6
® ® ® ® ® ®
@ © @ @ @ O
®@ ® 6 ® ® 6

Invigilator must check the Roll No. and
Photo ID. of the candidate, then Sign.

here :

]

TO BE FILLED BY INVIGILATOR

If candidate found using unfair means them Invigilator should fill up this
bubble with black/blue ball pen & report to the Centre Superintendent:

O]

mm @ 1430 H2C-2



.
e

gt B




. ; HARRARAN

IMPORTANT NOTES
Hewqul frder

(A) Please fill up the OMR Sheet of this Question-Answer Booklet properly before answering.
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(B)  The question paper is divided into different unit and parts. The number of questions to be attempted and their
marks are indicated in each unit and parts.
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(C)  Attempt answers either in Hindi or English. not in both. For Language Papers, answer in concerned language
and script, unless directed otherwise to write in Hindi or English specifically.
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(D) The candidates should not write the answers beyond the prescribed limit of words; failing this, marks will be deducted.
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(E)  Please write answers only in the prescribed space of booklet. Do not write any mark of identity inside the Answer
Script (including Paper for rough work) i.e. name. address. telephone number. Name of God etc. or any irrelevant
words other than the answer of question. Such act will be treated as unfair means. The Commission may also
deduct 5 marks from the marks obtained, if Roll Number is not filled correctly on the O.M.R. Sheet.
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(F)  Candidates are directed that they should not write (answer) out side the border line in every page. Answer written
out side the border line will not be checked by the Examiner.
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«G)  If there is any sort of ambiguity/mistake either of printing or factual nature then out of Hindi and English version
of the question, the English version will be treated as standard.
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H) It should be ensured that the Question-Answer Booklet is provided in a sealed envelope to the candidate.
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(N Candidate should fill up all desired details on this attached OMR sheet of Question-Answer Booklet with blue
ball point pen. Please ensure that this OMR Sheet is not torn or damaged.
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(J)  This OMR Sheet consists of Two parts, in which some information is pre-printed; remaining details have to be
filled by the candidate.
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(K)  If the Question-Answer Booklet is torn or not printed properly, bring it to notice of invigilator and change the
Question-Answer booklet, otherwise the candidate will be liable for that.
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Special Notes :

If there is any wrong information filled by the candidate or any attempt is made to damage it or any marking as identification

is done, then his candidature for the entire examination shall be rejected by the commission, for which he will be liable.
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Paper - 11
MECHANICAL ENGINEERING - II

(Total 200 Marks)
(Total 37 Question)

PART - A

Note : Attempt all questions. Answer the following questions in 15 words each. Each

question carries 2 marks.

Very Short Answer Questions :

[. What is Wet Bulb Depression ?

2. Give two examples each of extensive and intensive properties.

-
Fo

Mention any four causes of irreversibility.
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4.  What is the temperature (K) and pressure (mm of Hg) at the triple point of water ?

5. What is the physical significance of Peclet number ?

6.  Define specific gravity of a fluid.

7. What do you understand by intensity of radiation ?
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8. What s the function of Economiser in Boilers ?

9.  Define fin efficiency and fin effectiveness.

10.  Which reactor has no moderator ?

11.  What do you understand by Cetane number ?
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12.  What are the basic differences between refrigeration and air-conditioning ?

13. Define Diversity factor of a power plants.

14. In which condition the load facter and capacity factor will be numerically equal ?
15.  What do you understand by scavenging in [.C. engines ?

16.  What do you understand by ram efficiency in air refrigeration system ?
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17. What is the physical significance of the number of transfer units (NTU) for a heat
exchanger ?

18. Define specific speed of a turbine.

19.  How much buoyant force acts on fully submerged body 7

20. How is a Pelton turbine stopped ?
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PART-B

Note : Attempt all questions. Answer the following questions in 50 words each. Each

question carries 5 marks.

Short Answer Questions :

21.  What would happen to the temperature of an insulated room if the door of a refrigerator
is left open ?

22.  Which type of condensation is associated with high rate of heat transfer and why ?
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23,

Explain the momentum thickness.

24.

Why do we use draft tube in turbines ?
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25.  What do you understand by ignition lag ?

26.  Which type of emissions are more prominent in diesel engines and why ?




. s IATRIRH A

27. Write down any five advantages of Pulverized coal firing system in thermal power
plants.

28.  Why do we have Surge tanks in hydraulic power pianis ?
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29.  Write down the corollary of Carnot theorem.
30. Explain the third law of thermodynamics.
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- 31. What is the use of flash chamber for gas removal in a vapour compression refrigeration
cycle ?

32. Check whether the following function satisfies the continuity and is a valid potential
function ¢ = A(Cos x + Sin y), where A is a numerical constant.
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PART -C

Note : Attempt all 5 questions. Each question carries 20 marks. Answers should not exceed

200 words.

Long Answer Questions :

33.

In a cogeneration binary cycle, superheated steam enters the turbine with a mass flow
rate of 5 kg/s at 440 °C and 40 bar and expands isentropicaily to 1.5 bar. Haif of the flow
is extracted at 1.5 bar and used for industrial process heating. The remaining steam
passes through a heat exchanger which serves as the boiler of refrigerant-12 cycle and the
condenser for the steam cycle. The condensate leaves the heat exchanger as saturated
liquid at 1 bar, where it is combined with the return flow from the industrial process at
60°C and 1 bar before being pumped isentropically to the steam generator. The R-12
cycle is an ideal Rankine cycle with refrigerant entering the turbine at 16 bar. 100 °C and
saturated liquid leaving the condenser at 9 bar. Determine (a) the net power output of the
binary cycle (b) the rate of heat transfer in the steam generator (c¢) the rate of heat transfer

to industrial process.
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34.

Derive an expression for temperature distribution in a circular conical rod with diameter
at any section given by D = ax, where x is the distance measured from the apex of the
cone and ‘a’ is a certain numerical constant. It may be presumed that there is no internal
heat generation, steady state conditions prevail and that the lateral surface is well

insulated.
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Following data is given for Francis turbine. Net head H = 60 m. Speed N = 700 RPM,
Shaft power = 294.3 kW, overall efficiency = 84%, Hydraulic efficiency = 93%, flow
ratio = 0.2. breadth ratio = 0.1, outer diameter of runner = 2 times of inner diameter of
runner. The thickness of vanes occupies 5% of circumferential area of the runner,

velocity of flow is constant at inlet and outlet and discharge is radial at outlet.

Determine :

(1) Guide blade angle

(i1) Runner vane angles at inlets and outlets
(iii) Diameter of runner at inlet or outlet

(iv) Width of wheel at inlet and degree of reaction
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The following data refer to summer air conditioning of a building :
Outside design conditioning = 43°C DBT, 27.5°C WBT

Inside design conditioning = 25°C DBT, 50% RH

Room sensible heat gain =20 kW

Room latent heat gain =5 kW

By-pass factor of cooling coil = 0.1

The return air from room is mixed with outside air before entering into cooling coil in the
ratio of 4:1 by mass. Determine (a) Apparatus dew point of the cooling coil (b) Exit
conditions of air for cooling coil (¢) fresh air mass flow rate and (d) refrigeration load on

the cooling coil.
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37.

What do you understand by mean effective pressure (m.e.p.) ? Obtain the expression for
m.e.p. for air standard Otto cycle.
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