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Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---

1.
Define the following terms 

(i)  Internal energy and enthalpy  (ii)  Specific heats of gases  

(iii) Reversible and irreversible flow process  (iv) Adiabatic and isentropic process (v)  Compressible flow and incompressible flow (vi) Flow process and Non-flow process (vii) Mach number and Reynolds Number (viii) Coefficient of compressibility 
2.
The pressure temperature and Mach number at the entry of a flow passage are 2.45 bar, 26.5oC and 1.4 respectively. If the exit mach number is 2.5, determine for adiabatic flow of a perfect gas (r = 1.3, R = 0.469 kJ/kg k) (i) Stagnation temperature (ii) the flow rate per square meter of the inlet cross-section.

3.a)
write a short note on flow through diffuses 

   b)
Explain briefly what is meant by impulse function?  Derive:
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4.
The velocity of normal shock wave moving into stagnant air ( p = 1.0 bar, t = 17oC) is 500 m/sec. If the area of the cross section of the duct is constant, determine: 

(a)
Pressure  (b)  temperature   (c)  Mach number imparted upstream of the wave front.

5.a)
What is a shock polar ? Sketch shock polar diagrams at two values of the initial Mach Number. Show the position of the strong and weak oblique shocks, the normal shock and the infinitesimal wave on the diagram. 

   b)
Explain briefly attached and detatched oblique shock waves

6.
Air at po = 10 bar, To = 400 k is supplied to a 50mm diameter pipe. The friction factor for the pipe surface is 0.002.  If the Mach Number changes from 3.0 at entry to 1.0 at exit, determine  (i) the length of the pipe  (ii) the mass flow rate. 
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Set No.1
7.
Define Rayleish flow 


Develop the following relations for Rayleish flow 


(i)   F1 = F2 = F* = constant     where  F= impulse function 


(ii) 
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(iii)   
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(iv)   
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8.a)
Explain briefly T-S and H-S diagrams showing nozzle and diffuser processes.

   b)
Write short note on any TWO of the following :

(i)  Mach cone and Crocco Number 


(ii) Hugomot Equation for Normal shock


(iii) Differaction and Interaction of oblique shocks. 
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1.
Derive the following energy equation, stating the assumptions 
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An air jet ( r = 1.4, R = 287 J/kg k) at 400 k has sonic velocity determine. 

(i) velocity of sound at 400k

(ii) Velocity of sound at stagnation condition

(iii) Maximum velocity of the jet 

(iv) Stagnation enthalphy 

(v) Crocco Number

2.
Describe the behaviour of flow in a convergent divergent nozzle When it is operated at (i)  Design pressure ratio,  (ii) pressure ratio higher than the design value and (iii) pressure ratio lower than the design value. 
3.
What is Prandtl-Meyer equation? Stating from the energy equation for flow through a normal stock. Obtain the following relations 


  Cx . Cy = 
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4.a)
Show that the change in entropy across a normal shock is given by 
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b) Write a short note on ‘ Rarefaction shock’. 

5.
Show graphically the variation of the following quantities for flow through an oblique shock, with the initial Mach Number at two different values of the wedge angle 

(i)   Density ratio  (ii)  Static pressure ratio  (iii) Stagnation pressure ratio


(iv)  Downstream Mach Number. 
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6.
Derive an equation describing a Fanno Curve. Show three fanno curves on the temperature entropy coordinates at three mass flow densities. 

7.
Define a Rayleish Flow. Draw a Rayleish line on T-s plane. Show and explain the following on this line 


(a)  Stagnation temperature lines for both subsonic and supersonic flows.


(b)  Maximum stagnation temperature point


(c)   Constant static and stagnation pressure lines. 

8.
Attempt any FOUR


(a)   Expansion  of Supersonic flow 


(b)   Effect of Mach Number on compressibility 


(c)   Interaction of oblique shock with Boundary Layer


(d)   Isothermal flow with friction


(e)   Derivation of 
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 for one dimensional isentropic flow. 
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1.a)
Derive energy equation for flow processes of gases. 

   b)
Define following terms.


(i)   Stagnation velocity of sound  (ii) Stagnation pressure  and Density


(iii)   Stagnation enthalpy 

   c)
Derive the following equation for adiabatic flow of a perfect gas
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2.a)
Explain briefly what is meant by impulse function? Derive 
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b) Define adiabatic  and isentropic process.

3.
The  ratio of the exit to entry area in a subsonic diffuser is 4.0 . The Mach Number of a jet of air approaching the diffuser at po = 1.013 bar, T = 290 K is 2.2.  There is standing a normal shock wave just outside the diffuser entry. The flow in the diffuser is isentropic.  Determine at the exit of the diffuser. 

(i)   Mach Number  (ii)   Temperature   (iii) Pressure

What is the stagnation of pressure loss between the initial and final states of the flow?

4.a)
Why the formation of a shock wave is impossible in subsonic flow.

   b)
Show that the stagnation pressure ratio across a normal shock is given by 
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5.a)
What is a shock polar?

   b)
Derive the shock polar equation
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6.
Describe two practical situations where oblique shock waves are produced. How are strong and weak shocks generated and how do they affect the flow. 

7.a)
Show the variation of Mach Number with duct length for a Fanno flow by deriving a relationship for it.

   b)
Derive the following equation for Fanno flow
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8.
Attempt any FOUR of the following


(a)   
Flow in constant area duct with friction 


(b)
Hugoniot Equation


(c)
Mach Number downstream of the normal shock wave


(d)
Area ratio as a function of Mach Number


(e)
Define control volume, closed system, open system and isolated system. 

-x-

Code No.NR-312104

III-B.Tech I-Semester Supplementary Examinations May/June,  2004

GAS DYNAMICS

(Aeronautical Engineering)

Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---

1.a)
What is the effect of Mach Number on the compressibility ? Show that for sonic flow, the deviation between the compressible and incompressible flow values of pressure coefficient of a perfect gas (r=1.4) is about 27.5%

   b)
For adiabatic flow of a perfect gas show that 
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2.
Prove that the mass flow parameters are given by the following expressions.

i)
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ii)
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iii)
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3.
Compare the isentropic and a diabatic processes with the help of p-v and T-s diagrams for expansion processes.  Show the variation of mach number for isentropic flow with variable area.
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4.
Derive the following relations for flow through a normal shock.



i)
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ii) My2 = 
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iii) 
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Where x and y are condition before after normal shock 

4.a)
Explain how strong compression and expansion waves are formed in a compressible fluid.

   b)
Under what conditions a compression wave changes into a shock wave?

5.a)
Explain how story compression and expansion waves are formed in a compressible fluid.

   b)
Under what conditions a compression wave changes into a shock wave?

   c)
Why are expansion shocks impossible?

6.
Define Fanno line and Fanno Flow.  Give three examples of Fanno flow ino thermal system, giving reasons justifying Fanno flow in each of these cases.  Sketch and Explain Fanno curves briefly.
7.
Derive the Rankine – Hugoniot relation for an oblique shock.
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Compare graphically the variation of density ratio with the initial mach number in isentropic flow and flow with oblique shock.

8.
Write short notes on any FOUR:


i)
Mach Number and critical Mach Number.


ii)
Maximum heat transfer.

iii) Croco Number.

iv) Raylerigh Line.

v) Flow through diffuses in isentropic flow.

- x -

Set No.


1





Set No.


2





Set No.


3





Set No.


4











_1144586263.unknown

_1144590591.unknown

_1144675970.unknown

_1144765065.unknown

_1144765131.unknown

_1144765282.unknown

_1144676300.unknown

_1144590855.unknown

_1144591345.unknown

_1144592561.unknown

_1144675873.unknown

_1144591734.unknown

_1144590999.unknown

_1144590667.unknown

_1144587249.unknown

_1144590419.unknown

_1144586903.unknown

_1144585204.unknown

_1144586092.unknown

_1144586129.unknown

_1144585578.unknown

_1144585055.unknown

_1144585126.unknown

_1144584132.unknown

