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FOURTH SEMESTER B.TECH. (ENGINEERING) DEGREE EXAMINATION
DECEMBER 2008

MIAM 04/406—FLUID MACHINERY
(2004 adniissions)

Timo ¢ Threo Hours Masitmun ¢ 100 Marks
Ansuver all questions,
Part A
1. () What s Euler's quation of motion ?
(6). Define the tarms dimensionsl analysis and model analysts,
(©) Draw the inlet and outlet velocity triangles of  Pelton turbina,
(@ Bxplin difforent types of drafttube and their funcsions,
(0) dustity whether Bernoull’s cquation can be applied toa forced vortex flaw ?
() How does the specific speed of n centrifugal pusnp diffr from that of & turbin ?
(&) Brielly comment on the working principle of Vane pump with n disgram. |
(h) Draw the performanco characteristic curve of a jot pump and briefly explain,
(8% 5= 40 marke)
Part B

11, (@) Apipe of diameter 30 cm carrios water at a velocity of 20 misec, The prossurs points A and B
are given s 34.335 N/ cmn? and 20,43 Niew.® respectively while the datum heud at A and B
are 26 m and 28 m. Find the loss of head betyween A and B,

(15 marks)
or
(®) ) Define and explain Reypold's number, Froude's number and Mach number,
(8 marks)
) Derive oxprossion for any two of the above numbers.
@ marks)

HL (a) The following data is related to o Pelton whee :
Head at the base of the nozzle = 80m.

Diameter of et = 100 mm.
Discharge of the nozzle = 03m¥,
Power at the shaft = 206 kW,
Power absarbed in mechanical

resiatance = 45K

Turn over
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Dotermine () Power lost in nozale; ) Power lost due to hydraulic resistance in the runner.
(15 marks)
or
(b) Define the terms “Unit power”, “Unit speed” and “Unit discharge” with efirence to hydraulic
wurbine. Also derive exprossion for these terms.
(15 marks)
IV. (@) A conrifugal pump delivers water against a et head of 145 m and u design speed of
1000 r.m. The vanes are curved hack 1o an angle of 30" with tho periphery. The impellr
diamoter is 400 mm. and outlet width 50 mm. Dotermine the dischurge of the pump if
manometric oficiency i 95 %

(15 marks)
or
(6) ) Comment on the special eatures of otodymumic and positive displacement purnps.
g (8 marks)
) How to deterraine the pawor required to rus o pump ? @ marks)

V. (@) A single acting reciprocating pusmp, running at 50 rp.m. delivers 0.01 m¥s of water, The
iamoter of the piston is 200 mm, and atroke lenath 400 mm.

Determine -
@ The theorotical dischargs of the pump,
G Coulficient of dichurge.

(i) Slip and %6 of slp of he pump.

(15 marks)

or
() @ Commont on the hydraulic vam and surge tunk. (8 marks)
(i) What i the working principle of axial and radial piston pumps ? 7 marks)

1615 = 60 masta]
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FOURTH SEMESTER B.TECH. (ENGINEERING) DEGREE
EXAMINATION, DECEMBER 2008

'ME 04 403 THERMODYNAMICS

(2004 admissions)

Threo Hours Maxinum : 100 Marks
Part A
(8) What are the different mechanisms for tranforring onergy to o from & control vohume 7
(b) Whatis  quasi- equilibrium process? What i its importance in engineering 7
(c) What are the four processes that make up tho reversed carnot cycle ?and its explain
(d) Show that ontropy is & property ofa aystem.
(6) Sketch a skeleton compressibility ehart and show the constant reduced temperature
characteristicson it
() Deduce the exprossion for the gas constant of the mixture of two non reacting ideal gases
Aand B,
(&) State plank’s formulation of the third las of thermodynaics
(h) Writethree different statements which-uxpross tho conservation of mass principle for achernical
resction.
(8 x5 = 40 marks)
Part B
(&) Airat 100 kPa and 280 K is comprossed steadily to 600 kPa and 400 K. The mass flow rate of

he i is 008 kg, and  heat loss of 16 k3 ket occurs during the procos. Assumisg the
changes in inetic and potential eergios are negligible, determine the necessary power in

put o the compressor.
Deduce an expression for the workdon by a system during a polytropie proces.
(15 marks)

or
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(6) Wrie doven th general sty flow onergy oquation. Derive the simplfied forms when applied
10 the fllowing systems  —
@) Steam Turbine,
i) Contrfugal Compressor.
(i) Steam Norale.
(iv) Flow through an inclined diverging pipe
(15 marks)
(@) I o carnot cyele, ono kg air at 176 MN/m? and 900°C i first expanded Jsothermally to
3 timesof it nital volume and then further expanded reversibly and adiabatically to six
{imes s intin olame. Isothermal Compresion,fllowed by roversibleadiabatic compresson
returns the uir o is orginal state. Dotermine 1) The pressure, Volume and temperature at
each salent point of the eyel, () Thermal effcincy of the cyele and (i) Tho work dane per

eyele
(15 marks)

or

(b) One ki of ce at 0°C i mised with 10 kg of water at 30°C. Determine the net increaso n the
entropy and unavailable onergy when the system reaches common tempernture, Assume
that the surrounding temperature i 10°

K1
A

Take, specific heat of wat

Specific heat of ice = 2.1 KIKgK.

Bathalpy of usionico or i
Latent et 54

(15 marks)

{a) 001 kgof hlium ot 10 bar and 50°C is heated st constant prossure by the addition of heat
from a source that remains at fixed temperature of 500°C. The helium then expands reversibly
and adiabatcally to a prossuro of 1 bar and initia temperature of 50°C. Determine the work,
heat flow and irroversibility of the process.

(16 marks)

or

(b Deoscribe the working principlo o throttling calorimater used for determining the dryness
fraction of steam. Wha, are the limitation in the use of this ealorimeter for measuring the

quality of steam ?

(25 marks)
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V.. (8) Methane (CH,) gas enters a steady flow combustion chamber at 25° C and 1 atm and is

burned with 50 percent excess air, which also enters at 26°C and 1 atm. After combustion, the

‘products and llowed to ool to 25°C. Assuming complete combustion, determine (i) The heat

sranafer per kol of CH, ; (i) The entropy generation ; and (ii the reversible work and

irreversibility. Assume that T, = 298 K and the products leave tho combustion chamber 1 atm
presaure.

(15 marks)
or

(b)) What do you understand by the equilibrium constant of  chemical resction ? (6 marks)
(i) Express the incraase of entropy principle for chemieally reacting systems, (10 marks)
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FOURTH SEMESTER B.TECH. (ENGINEERING) DEGREE EXAMINATION
DECEMBER 2008

ME/AM 04/406—FLUID MACHINERY
(2004 admisions)
Timo - Three Hours Maximam : 100 Marks

Answer all questions.
Port A

1. () What s Eulers oquation of motion ?
(6) Defins the terms dimeasionsl analysis and model analyis.
(©) Draw the inet and outet velocty trisngles of n Pelton turbine,
@) Explain different typos of draft tube and theis functions.
) Justity whethor Bornoul
() How doos the specifls e of o centrifugal pump differ from that of u turbine ?
(@) Brifly comment on the working principle of Vane pump swith a diagram.

(h) Draw the performance charactoristie curve of a ot pumip and briefly explain.
(8% 5= 40 marks)

equation can bo applied to & forced vortex flow 1

Part B

1L, () A pips of diameter 50 e carries water ata velocity of 20 msec. The pressure points A und B
are given as 34335 N/ em? and 29,43 Niem.? respectively while the datum head at A and B
‘are 25 m and 28 m. Find the loss of head between A and B,

(15 marks)
or
(6) ) Define and oxplain Reynold's number, Froude's number and Mach number,
(8 marks)
) Derive expression for any o o the above numbers.
(7 marke)
L (a) e folowing data is elated to a Pelton weheel :

Head ot the buse o the nozzle 80m.

Diameter of ot 100 mm.

Discharge of the nozzle 0.8 ms,

Power at the shaft = 206 kW.

Power absarbed in mechanical

resistance = 45 kW

Turn over
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Determine ) Power lost in noszle (i) Power lost due to hydraulic esistance in che runner.
(16 marks)

or

(6) Define the terms “Unit powee”, Unitspead”and “Unit diveharge” with reforence to o bydraulc
turbine. Also derive uxpression for these terms.
(15 marks)

IV, (a) A contrifugal pump delivers water against & not head of 14.5 m and a design speed of

1000 . m. Tho vans are carved back to an angle of 50° with the periphery. Tho impeller
diametor i 300 mm, and outlet width 50 mes. Detormine the discharge of the pump if
manometric offcieney is 95 %

(15 marks)
or
(5) & Comment on the special features of ratodynamic and positive displacement pumps.
(8 marks)
() How to determine the power roquired to run a pursp 5 (@ marke)

Ve (@) A single acting suciprocting punp, running at 50 . delivers 0.01 ms of water, The

diametor o tho piston i 200 mm. and exoke length 400 .
Detormine
(@) The thoorotical discharge of tho pup,
(i) Cooticient of discharge.
i) Sl and % of slp of the pump.

(15 marks)

or
() () Comment on the hydraulic ram and surgo tanlk. (8 marks)
(@5) What s che warking prinsipls of axial and sadial piston pumps (7 marks)

4% 15 = 80 mais]




