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Question Paper Code : A 3828 |

B.E/B.Tech. DEGREE EXAMINATION, APRILIMAY 2010,
Third Semester
Electronics and Instramentation Engincering

ME 255 — THERMODYNAMICS AND FLUID MECHANICS

(Common to Instrumentation and Control Engineering)

(Regulation 2001)
Time : Three hours. Maximum ; 100 marks

‘Symbols are as per standards. Any data, if necessary can be assumed and the.
sume must be justified.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1. Indicate the importance of pure substance in thermodynamies

What are intensive and extensive propertios?

3. For the same compression ratio, which engine will have more brake thermal
efficiency SI engine or CI engine? Why?

4. Define volumetric officiency of a compressor.
5. Define COP of refrigeration.
6. A vacuum gauge reads 10 em of Hg. What is the absolute pressure in bar?

7. List the various types of mechanical gages used for the measurement of
pressure

8 Distinguish between laminar and turbulent flows.
9. Define percentage slip and nogative slip in reciprocating pumps.

10, Mention the use of a draft tube in reaction turbines.
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PART B— (5 x 16 = 80 marks)

() Stato the Zeroth, I and 2% laws of thermodynamics. ®

i) What are the similarities between heat and work? A piston-cylinder
device contains 0.35 m? of air at 1 bar and 75°C. The air is
compressed isothermally to a final volume of 015 ms. Determine

the wark done during this process ®
or
@) State and prove Clausius inequality. ®

(i) Explain the increase in entropy principle. A heat source at 1000 K
rejects 2200 KJ of heat to a sink at 600 K and 800 K.

Find which heat transfer process is more irreversible. ®

Minute droplets of water are slowly shot out of an atomizer into the air.
The average radius of droplots is 10+ cm. If 1 kg of water is atomized
isothermally at 20°C, find
@ The surface work required
) The heat transforred. Specific volume of water at 20°C is
100177 cm'i and the surface tension of water against air at three
different temperatures are given below :
Temp () 15 20 2
‘Surface Tension (dynesiem) : 7349 7275 7197

or

Sketeh a Carnot’s engine and a Camot's refrigerator with block diagrams
and P-V diagrams. Explain the relation between Q and W in Carnots
engine with that in Carnot’s refrigerator. Give reason for the answer.
Provide exprossion for COP.

In an air standard Otto cycle the compression ratio is 7 and the
compression begins at 1 bar and 300 K. The heat added in 2500 kJfkg.
Find
@) The maximum temperature and pressure of the cycle
@) Cyele efficiency and
i) Mean effective pressure.

or

A single stage single acting air compressor delivers 10 m? of free air per
minute measured at 1.013 bar and temperature 27°C and delivers at 7
bar. The conditions at the end of the suction seroke are 095 bar and
40°C. The clearance is 4% of stroke volume and the stroke to bore ratio is
1.3, Compressor runs at 300 rpm. Calculate the cslinder dimensions and
indicated power of the compressor, Take the index of compression and re
expansion as 13.

2 3828




[image: image3.jpg]14

15,

@

)

®

®

An inverted U-tube manometor is connected to two horizontal pipes A
and B through which water is flowing. The vertical distance belsveen the
‘axes of these pipes is 30cm. When a oil of specific gravity 0.8 is used as a
gauge fluid, tho vertical heights of water columns in the two limbs of the
inverted manometer (when measured from the respective centre lines of
the pipes) are found to be same and equal to 35 cm. Determine the
difference of pressure between the pines.

or

‘The water is flowing through & pipe having diameter 20 cm and 10 cm at
sections 1 and 2 respectively. The rate of flow through pipe is 35 ltresls
The section 1 is 6 m above datum and section 2 is 4 m above datum. If
the pressure at section 1 is 39.24 Niem?, find the intensity of pressure at
Section 2,

Indicate the concept of stagnation prossure and static pressure in fuid
flow. Explain flow measurement techniques using orifice meter and a
ventury meter with sketches and principles.

o

Explain the principle of any two (2) devices which can be used for
measuring pressure. A liquid with density p is flowing an unknown
velocity Vi ms through a horizontal pipe of area A m? where pressure is
Pu N and then passes through a station where arens is As m? and
As> Ao, Pressure at this location is P; Nim?, Assuming no frictional losses
ealeulato Vi and Vi, if (Pr-Ps) is measured,
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