
 Registration No : 
 

Total Number of Pages : 02 B.Tech 
 PAE3I101 

3rd Semester Back Examination 2019-20 
FLUID MECHANICS & HEAT FLOW 

BRANCH : AERO 
Max Marks : 100                              
Time : 3 Hours                   

Q.CODE : HB884 
Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-II and any TWO 

from Part-III. 
The figures in the right hand margin indicate marks. 

 
Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) What is viscosity of the fluid?  
 b) Determine the specific weight, density and specific gravity of 1 litre of liquid which 

weighs 7 N. 
 

 c) Name the devices that are used to measure the pressure of a fluid.  
 d) What is the difference between laminar and turbulent flow?  
 e) A velocity field in a plane flow is given by V = 2yti+xj. Find the equation of the 

streamline passing through (4,2) at t = 2 
 

 f) Write the application of anemometer in flow measurement.  
 g) With sketches state the application of  Bernoullis equation  in  Vellturimeter  
 h) What do you mean by  distorted models?  
 i) State the Stefan Boltzman Law.  
 j) Give the application of conduction heat transfer.  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) State and prove the hydrostatic law.  
 b) A vacuum of 25 kPa is measured at a location where the elevation is 3000 m. What is 

the absolute 
pressure in millimeters of mercury?  

 

 c) Formulate an expression for instantaneous temperature and heat transfer rate for a 
body subjected to heating or cooling in terms of Biot and Fourier number. 

 

 d) If the atmospheric pressure at sea level is 10143 N/cm2, determine the pressure at a 
height of 2000 m, assuming that the pressure variation follows i) Hydrostatic law and ii) 
Isothermal law. The density of air is given as 1.208kg/m3. 

 

 e) Explain the design and uses of Pitot tube.  
 f) What is boundary layer and boundary layer thickness? Explain with suitable figure. 

Discuss the differences between laminar and turbulent boundary layer. 
 

 g) Develop an expression for the temperature distribution and rate of heat transfer from a 
fin of uniform Cross section. Neglect the heat transfer from the fin. 

 

 h) Derive Bernoulli’s equation from general energy equation.  
 i) Starting from first principles obtain the following expression for discharge of a liquid 

through a venturimeter. Q = K C h1/2 where Q is discharge in m3/s; K is discharge 
coefficient of the venturimeter; C is constant of venturimeter; and h is venturi head in 
meters of fluid flowing through the venturimeter. 
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 j) A turbulent boundary layer is studied in a zero pressure-gradient flow on a flat plate in 
a laboratory. Atmospheric air at 200 C flows over the plate at 10 m/s. How far from the 
leading edge can turbulence be expected if the free-stream fluctuation intensity is low? 

 

 k) Derive an expression for general three dimensional heat conduction equation for 
general three dimensional heat conduction equation in cylindrical coordinate. 

 

 l) If the walls in a wind tunnel are parallel, the flow will accelerate due to the boundary 
layers on each of the walls. If a wind tunnel is square, how should one of the walls be 
displaced outward for a zero pressure gradient to exist? 

 

    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Calculate the capillary effect in millimeters a glass tube of 4mm diameter, when 
immersed in (a) water (b) mercury. The temperature of the liquid is 200 C and the 
values of the surface tension of water and mercury at 200 C in contact with air are 
0.073575 and 0.51 N/m respectively. The angle of contact for water is zero that for 
mercury 1300. Take specific weight of water as 9790 N / m3. 

(16) 

    
Q4  An aero-plane is flying at an altitude of 5000 m. Calculate the pressure around the 

aero-plane, given the lapse –rate in the atmosphere as 0.00650 K/m. Neglect variation 
of g with altitude. Take pressure and temperature at ground level as 10143 N/cm2 and 
150 C and density of air as 1.285 kg/cm3.   

(16) 

    
Q5  The pressure drop over a 30-m length of 1-cm-diameter horizontal pipe transporting 

water at 200C is measured to be 2 kPa. A laminar flow is assumed. Determine  
a) the maximum velocity in the pipe,  
b) the Reynolds number,  
c) the wall shear stress, and  
d) the friction factor. 

(16) 

    
Q6  Derive an expression for heat transfer by transient heat conduction and discuss 2 – D 

steady state heat conduction. 
(16) 
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