17MES3

Define the following for m:rbomachme
(1) Specific speed = (i1) Flow coefﬁcwm

(iii) Energy coefficient .- (iv) Speed ratio- (10 Marks)
An output of 10 KW""'was recorded on a turbine, 0.5 diameter, revolving at a speed of

800 rpm, under: Wheéﬁ of 20 m. What is the diameter and output of another turbine which

works under a hg:afi of 180 mata speed of 200 rpm when their efficiencies are same? Find
(10 Marks)

(10 Marks)

w,"'fa' turbomachine mterms of inlet and outlet

_Obtam an expression for utlhzatlon factor ¢
(10 Marks)

;_f“absoiute velocity of the fluid and degree ofreaction.

o ¥ -~ OR

Derive an expressmn for rnax;mum “tmhzatlon factor for axial flow type of impulse turbine
and 50% reaction turbine. Bl (10 Marks)
Draw the inlet and outlet triangles for an axial flow compressor for which given :

(i) Degree of reaction =05

(i) Inlet blade angle = 40%

(iii) Axial velocity of flow which is constant throughout = 125 m/s

(iv) RPM=6500 ~

(v) Radius 0.2m =

Calculate the power required in KW at an air flow rate of 15 kg/s. Find fluid angles at inlet
and outlet. Asgﬁ%e blade speed is same at inlet and outlet. (10 Marks)
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Module-3 &,
Name the different compounding methods and explam an«y one. (10 Marks)
A single stage impulse turbine has a diameter of 1.5 m “and running at 3000 rpm. The nozzle
angle is 20°, speed ratio is 0.45. Ratio of relatlvaavelomty at the outlet to that at inlet 1s 0.9.

The outlet angle of the blade is 3° less than inlet angle. Steam flow rate is 6 kg/s. Draw the
velocity triangles and find the following: - _ Pl
(i) Velocity of whirl : (11) Axial thrust =

(ii1) Blade angles - (iv) Power developed (10 Marks)

“OR £ .7
Explain the following:

(i) Nozzle efficiency (ii) Diagram efficiency
(ii1) Stage efﬁc1eney (iv) Axial thrust~ (10 Marks)

Derive an expression f@rmammum blade efﬁmenc&m an impulse steam turbine. (10 Marks)

________ = Module-4
Show that for maximum utilization the speed ratio is 0.5 for pelton wheel. (10 Marks)
Define the following with reference to hydrauhc turbines:
(i) Overallefficiency (i) Hydraulic efficiency
(iii) Mechanical efficiency =~ (iv) Volumetric efficiency (10 Marks)

Draw a neat sketch of Francis turbine. Explain diffe

velocity triangles for F rancjs turbine. (10 Marks)

A double jet pelton wheel is requlred to generate ?500 KW under a-head of 400 m. The

deflection of jet is 165° and the relative veloc1ty of the jet is reduced by 15% in passing over

the buckets. Find: € -
(i) The dlarneter oﬁeach Jjet
(11) Total ﬂow 4

Assume generator efﬁ01ency is 95%, ng = 80%, speed%atzo =047. (10 Marks)
-~ Module-5 = =

Explaln the following with reference to centnfﬁgal pump:

%»Manometnc efﬁc;eney (i) Cavitation (iii) Need of priming
= (1v) Pumps in series™ _ (V) Mechanical efficiency (10 Marks)

b"-::w- Derive an expressmaof pressure rise in the impeller of centrifugal pump. (10 Marks)
| "
Define the following: '
(i) Pre whirl =  (i1) Surging (i11) Slip factor (iv) Choking (10 Marks)

An air compressor has elght stages of equal pressure ratio of 1.35. The flow rate and overall
efficiency are 50 kg/s and 82% respectively if the conditions of air at entry are 1 bar and

40°C, determine: s
(i) The state of air at’ ‘the compressor exit
(i1) Polytropic efﬁmency

| (iii) Efficiency ofeach stage CMRIT LIBRARY
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(10 Marks)
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