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B.E. (Aeronautical Engineering) Fifth Semester (C.B.S.) 
Heat Transfer 

 
P. Pages :  3 NIR/KW/18/3454 

Time : Three Hours Max. Marks : 80 

_____________________________________________________________________ 

 Notes : 1. All questions carry marks as indicated. 

 2. Solve Question 1 OR Questions No. 2. 

 3. Solve Question 3 OR Questions No. 4. 

 4. Solve Question 5 OR Questions No. 6. 

 5. Solve Question 7 OR Questions No. 8. 

 6. Solve Question 9 OR Questions No. 10. 

 7. Solve Question 11 OR Questions No. 12. 

 8. Due credit will be given to neatness and adequate dimensions. 

 9. Assume suitable data whenever necessary. 

 10. Use of heat transfer data book is permitted. 

 

    

1. a) Explain the different modes of heat transfer. 

 

5 

 b) An exterior wall of a house may be approximated by a 0.1m layer of common brick 

(k 0.7W / mºC)=  followed by a 0.04m layer of gypsum plaster (k 0.4W / mºC)= , What 

thickness of loosely packed rock wool insulation (k 0.065W / mºC)=  should be added to 

reduce the heat loss through the wall by 80%? 

 

8 

  OR 

 

 

2. a) Derive the general 3 dimensional heat conduction equation in cylindrical coordinates. 

 

6 

 b) Find the amount of heat transferred through an iron fin of thickness of 5mm, height 50mm 

and width 100cm. Also determine the temperature difference   at the tip of fin assuming 

atmospheric temperature of 28ºC and base temperature of fin = 108ºC. 

 

7 

3. a) Explain the phenomena of natural convection with suitable example. 

 

5 

 b) A circular disc heater 0.2m in diameter is exposed to quiescent atmospheric air at 25ºC. 

One surface of disc is insulated and other face is maintained at 130ºC. Calculate the 

amount of heat transferred from the disc when it is held vertical and horizontal with not 

facing up and down. 

 

8 

  OR 

 

 

4. a) Explain with neat sketches regimes of boiling. 

 

4 

 b) A steam condenser of square array of 400 tubes (N=20) each of 6mm in diameter. The 

tubes are exposed to a saturated steam at a pressure of 0.15 bar sat(T 54º C)= . The tube 

surface is maintained at a temperature of 25ºC. Calculate the condensation rate per unit 

length of the tubes. The tubes are arranged horizontally in vertical tier of 20 tubes. Take 

properties of condensate at fT 40º C= . 

 

 

9 
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5. a) Explain following dimensionless number and its significance. 

i) Reynold's number ii) Prandtl number 

iii) Peclet number iv) Nusselt number 

 

4 

 b) Air at 20ºC and at pressure of 1 bar is flowing over a flat plate at a velocity of 3m/s. If the  

plate is 280mm wide and at 56ºC, Calculate the following quantities at x = 280mm; 

i) Boundary layer thickness 

ii) Local and average heat transfer coefficient, 

iii) Local friction coefficient  

iv) Drag force 

Take the properties of air at the bulk mean temperature bT 38º C= . 

 

10 

  OR 

 

 

6. a) Explain the concept of velocity and thermal boundary layer. 

 

4 

 b) A water heater has a tube of 2.5cm in diameter. Water enter the tube at 10ºC and flowing 

through the tube 0.8 kg/s. The water is heated by condensing the steam on the outer 

surface at 90ºC Find out  

i) The exit temperature of water passing through 10m long tube and heat transfer rate. 

ii) If the exit temperature required is 70ºC, then find the length of tube required. 

 Assume steam losses only latent heat. 

 

10 

7. a) The sun may be considered to be a blackbody with a surface temperature of 5780K, 

Calculate: 

i) The wavelength corresponding to the maximum spectral emissive power 

ii) The maximum spectral emissive power 

iii) The hemispherical total emission power  

 

6 

 b) Explain the following 

i) Wien's displacement law. ii) Monochromatic emissive power 

iii) Stefan's Boltzmann law iv) Emissivity 

 

7 

  OR 

 

 

8. a) State and prove Kirchhoff's law of radiation. 

 

5 

 b) Two large parallel plates at 1 2T 800K and T 600K= =  have emissivities 

1 20.5 and 0.8 =  =  respectively. A radiation shield having an emissivity 0.1 on both 

side is placed between the plates. Calculate the percentage reduction in heat loss by using 

radiation shield. Also determine equilibrium temperature of shield. 

 

8 

9. a) Derive the expression for LMTD in counter flow heat exchanger. 

 

5 

 b) A refrigerator is designed to cool 250kg/hr of hot liquid of PC 3350kJ / kg K=  at 120ºC 

using parallel flow arrangement. 1000 kg/hr of cooling water is available for cooling 

purpose at a temperature of 10ºC. If the overall heat transfer coefficient is 1160 W/m2K and 

the surface area of the heat exchanger is 0.25m2, Calculate the outlet temperature of cooled 

liquid and water, also the effectiveness of the heat exchanger. 

 

8 

  OR 
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10. a) What are the design consideration factor in heat exchanger? Also define effectiveness and 

fouling factor in heat exchanger. 

 

6 

 b) A tubular heat exchanger consists of 1200 tubes each 20mm OD and 5m length. Hot fluid 

flows inside the tube and cold over it but in opposite direction to hot fluid. The overall 

heat transfer coefficient based on OD is 320W/m2 K. Determine the outlet temperature of 

both fluid and total heat transfer. 

Given : hi ciT 120º C, T 20º C= =  

  ih ich 20kg / s, h 5kg / s= =  

  pc phC 4000J / kgK, C 2000J / kgK.= =  

 

7 

11. a) What are the consideration while solving problems on high speed flow heat transfer? 

 

5 

 b) A flat plate 70cm long and 1.0m wide is placed in a wind tunnel where the flow conditions 

are M = 3, P = 0.05 bar and T = – 40ºC. How much cooling must be used to main the plate 

temperature at 35ºC? 

 

9 

  OR 

 

 

12. a) Write a short notes on any three. 

i) Heat transfer in gas turbine combustion chamber. 

ii) Rocket thrust chambers combustion. 

iii) Aerodynamic heating  

iv) Ablative heat transfer 

 

14 
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