D
00L-UTHLA
Reg No.: Name:

0100MET206122503

Course Cgi_de: MET206

s Course Name: FLUID MACHINERY
Max. Marks: 100

PART A
(Answer all questions; each question carries 3 marks)

Define hydrodynamic thrust. How does it vary for a moving flat plate?

Why is the runner of a Pelton wheel turbine fitted with double hemispherical

_ (split) buckets instead of a single curved blade?

10

* State the primary functions of draft tubes in reaction turbines and explain their

importance in turbine performance.

Define suction head, delivery head, and manometric head, and explain their

relevance in pump operation.

| Distinguish between rotodynamic pun:lij and positive displacement pump.

Describe the operating conditions under which flow separation occurs in a
reciprocating pump.
Explain why multistage compression is preferred for producing high-pressure air

and list lts advantages.

Discuss the role of diffusers in centrifugal compressor.

Provide abrief overview of the different types of fuels used in gas turbine systems.

Explain the following terms in Gas turbine Power Plants (i) Pressure Ratio (ii)

* Work Ratio (iii) Compression efficiency.

11 a)

PART B
(Answer one full question from each module, each question carries 14 marks)

Module -1
A jet of water of diameter 75 mm strikes a curved vane at its centre with a velocity

of 20 m/s.The vane is moving with a velocity of 8 m/s in the direction of the jet.

- The jet is deflected through an angle of 165 0. Assuming the vane is smooth find:

(i) The force exerted on the vane in the direction of the jet.

(ii). Power of the jet, and (iii) Efficiency of the jet.

Page 1of3

Duration: 3 Hours

Marks

¥



0100MET206122503

b). Explain the working of the Franeis turbine using suitable diagram.
12 a) A Kaplan turbine runner is to be designed to develop 9100 kW. The net available

head is 5.6 m. If the speed ratio = 2.09 and flow ratio =0.68, overall efficiency: is

86% and the diameter of the boss is ]%‘[%g the diameter of the runner. Find the

— diameter of the runner, its speed and $pecific speed of the turbine.
Derﬁ“%%ﬁe%xpressmn for work done a%@ﬁydrau iczefficiency of a Pelton turbine.
WAIS&’“d Nj;i?“e the condition for maximufiEhydranliciefficiency. ~
ﬁ Module %ﬂ

- A rbinegj; to operate under a head 0£25-m ati200 rpm. The discharge is9 cumec.

13

Ifthe:efficiency is 90%, determine the performance of the turbine undera head of

20 meters:

) Usmga neat sketch, explain the oovemmg mechamsm used in a Pelton turbine.

14 ay A cenfrifugal’ pump- running at 1200 rpm has lmpellen internal and external
diameters 200 mm and 400 mm respectively. The water entess radially into the
impeller and velocity of flow through the impeller is constant. If the impeller vane

_angle at inlet and outlet are 20° and 30° gectwely, calculate (i) the flow velocity,

g

(11}the velocity of whirl at outlet, and}

dii¥the work done by the impeller per unit

SWeightofwater.
b;mfa;Eeﬁn erthe: specific speed of a pump. Eeu rexpiession for it.
I EYSEEES
! v ?:;? Module %
15 %ﬂ Ina ESHUEaCtIDU reciprocating pump th f%e boreiand. stroke are 100 mm.and 150 mm

espectlvelv The static head reqmreme tsare 4m suction and 18 m delivery. If

the pr%:e at end of delivery pip is 'TSmm and the length if the delivery pipe is

24. Petermiine the acceleration head at@B"' 3% fromithe, start .of delivery.

Wlth the help of necessary sketch, explam the working of & jet pump. Where are
they, used?

16 a). Show from first principle that work saved against friction in the delivery pipe of
o double — acting reciprocating pump, by fitting air vessel is 39:2%.

ﬂ} Enlist, factors used to select pumps. for’specnﬂc applications.
. Moduled:
17 &mmaoe single acting remprocatlnvécogil;lggsxgor delivers 15-m*/ min of free

: alr;,ﬁ'omgl} bar to 8 bar at 300 rpm. %e clrancg : volume is 5% of the stroke

vo ume and compression and expansxém follow the Iaw PV =constant. Calculate




0100MET206122503

the diameter and stroke of the compressor. Take L/D =1.5: The temperature and
pressure of the air at suction are same as atmospheric air.
b) Define the term ‘Free Air Delivered (F.A.DY. Why free air delivered is less than

_ihe displacement of the compressor.

18 a) E'(plam the phenomena of surging and choking in a centrifugal compressor, and

our explanation with approprxatgd1agram§’i

Wlamgtﬁe working of roots blower afdfebtdinithie’expression for its efficiency.
% Moadule -3: gg

gas turbine unit has a pressure ratio of 6:and maximum cycle temperature of

19 &) The
OH0ZRC

)&

respecnveiy Calculate the power oﬁ%%ut in k1]0 :atts of an electric generator
geared’ toithe turbine when the air enters the compl:ssor at 15° C at the rate of 16
kg/s. Take Cp=1.005 kJ/kg K and y—l & fox: the compression process, and take
Cp= 1.11 kJ/kg K and y = 1.333 for the expansion process.

b} Explain primary, intermediate, dilution and cooling air used in gas turbine

combustion chambers.

20 :a% Calculate the required air-fuel ratio %ﬁ} a gas turbine plant, whose turbine and

“wicompressor efficiencies. are 85% gﬁ%mmctiuelx. Maximum cycle
_ mmylre is 875°C. The working ﬂurd@c%gtaken as.air (Cp = 1.0 kl/ke. K,
m £.4), \qzvzhxch enters the compressora%md 27‘%%3 The pressureratio is 4. The
fuekused,ﬁas calorific vahue of 42000 k. /kg "Eherc isloss 0f 10% of calorific value

comhustlon chamber.

thermal eff iciency of open cycle Gas%me Pla
%r@;v o ;

FEF

10



