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Mechanica l Eng ineer ing 

ME503 - TURBO MACHINERY 

(Regulat ion - 2 0 0 4 ) 

T i m e : 3 Hours A n s w e r A L L Quest ions. Max. Marks 100 

P A R T - A (10 X 2 = 20 M a r k s ) 

Q.No Quest ions Marks 

1 . How do you c lassi fy turbomachines. 2 

2. What i s the use fu lness of speci f ic speed . 2 

3 . List some of the attractive aspec ts of centrifugal fan. 2 

4 . What a re the main c a u s e s of fan noise.. 2 

5. What is sl ip factor. 2 

6. Write the s tage work equation for centrifugal compressor with and without IGV. 2 

7. S h o w the variation of pressure and velocity in axial compressor stage. 2 

8. Compare the merits and demerits of p ressure producing mach ines. 2 

9. Draw the velocity diagram of ax ia l flow turbine. 2 

10. Def ine degree of reaction for radial turbine. . 2 

P A R T - B (5 x 16 = 80 M a r k s ) 

(Q . No 11 is C o m p u l s o r y ) 

Q.No Quest ions Marks 

1 1 . (i> Draw and explain the part of a general turbo machine. 6 

(i i) Draw the s tage velocity tr iangles of a Turbomachine and hence deduce the 

relation for their work transfer and efficiency. 
10 

12. 

a ) T h e inner and outer, diam'ete'r of centrifugal fan impeller are 18 cm and 2Q cm 

respectively, a n d speed of fan i s 1450 rpm. T h e relative and absolute velocit ies are 

at entry 2 0 m/s and 21 m/s; at exit 17 m/s and 2 5 m/s. flow rate is 0.5 kg/s and motor 

eff iciency i s 7 8 % . Determine (i), the s tage pressure rise (ii) degree of reaction 

( i i i>The power required to drive a fan. T a k e density of air =1.25 kg/m^. 

16 

O R 

b> Descr ibe the criteria of select ion for f a n s and blowers and explain their 

performance a n d the methods of noise reduction. 

16 

13. 

a ) (i) Draw the outlet velocity tr iangles for var ious v a n e s of centrifugal compressor-

and explairr their di f ferences. 

8 

(ii)- A single s ided centrifugal flow compressor i s to deliver 15 kg/s of air when 

operating at a p ressure ratio of 6:1 a n d a speed-of 12000 rf>m. T h e inlet stagnation 

p ressure is 1 bar a n d temperature 15°C. T h e number of v a n e s in the impeller i s 20 

T h e power input factor i s 1.05. F i n d the overal l diameter of the impeller. 

8 

Q R 

b). (i> Exp la in the performance c u r v e s of the centrifugahflow compressors . 8 



(i i) A centrifugal flow compressor h a s a total p ressure ratio of 4 :1 when drawing air 

from atmosphere-at 3.6 km altitude; where ambient temperature and pressure are 

2 6 4 . 5 K a n d 64448N/m2. T h e inlet eye to the compressor impeller is 0.30 m in 

diameter, where the axia l velocity i s 122 m/s and the m a s s flow S . 8 6 kg -of air per 

s e c ; the velocity in the delivery duct of the compressor is 107 m/s. T h e tip speed of 

the impeller is 4 4 0 m/ s- a n d runs at 1 6 5 0 0 rpm with a n adiabat ic eff iciency of 0.78, 

p ressure co-efficient of 0.72. Ca lcu la te the total st-atic p ressure ratio, Mach no of the 

flow over the tip of the inlet v a n e where the rad ius is 0.15 m. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

•9.. 

14. 

a> (i> E x p l a i n the geometric features and work ing of axial flow compressor zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA8 

14. 

(i i) T h e entry of arr axial flow compressor h a s a stagnation temperature of 3 0 0 K and 

initial p ressure of 101 k P a . At the inlet to the s tage, the air velocity vector is inclined 

at an ang le of 12° to the axia l direction and the axial component to the velocity h a s 

constant va lue of 110 m/s throughout the s tage. T h e rotor blade s p e e d at mid-radius 

i s 2 2 5 m/s and the outlet blade angle is 32° l ess than the inlet b lade angle. T h e work 

done factor i s 0.9. Ca lcu la te the air and blade ang les and s tage work. 

8 

O R 

b) (i) D raw the enthalpy - entropy diagram for ax ia l flow compressor . 8 

(i i) D i s c u s s var ious l osses in the compressors with their r e a s o n s and possible 

remedies . 

8 

15. 

a ) W h y s o m e ax ia l turbines are des igned by compounding method. Exp la in (i) multi 

s tage velocity compounding (ii) multi s tage pressure compounding. 16 

O R 

b) A n inward flow radial turbine h a s the following data. 

Power = 150 kW, speed= 5 3 3 rps, outer diameter of the impeller = 20 c m , inner 

d iameter of the impeller= 8 c m , absolute velocity of gas at entry= 387 m/s, absolute 

velocity of g a s at exit= 193 m/s (radial). T h e gas enters the impeller radially. 

Construct the velocity tr iangles at the entry and exit of the impeller. Determine 

(i) m a s s flow rate, (ii) percentage energy t ransfer due to change of radius. 

16 


