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

 
P. Pages : 4 NKT/KS/17/7370 

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. Diagrams and chemical equations should be given whenever necessary. 

 11. Illustrate your answers whenever necessary with the help of neat sketches. 

 12. Use of non programmable calculator is permitted. 

 13. Use of Data Hand Book & Steam Table is permitted. 

 

 

    

1. a) Define the followings : 

 

1) Efficiency of the fins. 

 

2) Transient heat conduction. 

 

3) Biot Number 

 

4) Thermal Resistance 

 

5) Insulating materials. 

 

6 

 b) A composite wall consists of 10 cm thick layer of building brick, k = 0.7 w/m - k and 3 cm 

thick plaster, k = 0.5 w/m - k. An insulating material of k = 0.08 w/m - k is to be added to 

reduce the heat transfer through the wall by 40%. Find its thickness. 

 

OR 

 

7 

2. a) Explain briefly the concept of critical thickness of insulation and state any two 

applications of the same. 

 

5 

 b) A 6 cm long copper rod mm6)kmw300k(   in diameter is exposed to an environment 

at 20ºC. The base temperature of the rod is maintained at 160ºC. The heat transfer co-

efficient is kmw20 2  . Calculate the heat given by the rod and efficiency and 

effectiveness of the rod. 

 

 

8 
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3. a) Physically what does the Grashof number represent? How does the Grashof number differ 

from the Reynolds number? 

Also show that the volume expansion coefficient of an ideal gas is 
T

1
  , where T is the 

absolute temperature. 

  

6 

 b) A circular disc heater 0.2 m in diameter is exposed to ambient air at 25ºC. One surface of 

the disc is insulated at 130ºC. Calculate the amount of heat transferred from the disc when 

it is : 

i) Horizontal with hot surface facing up. 

ii) Horizontal with hot surface facing down 

iii) Vertical 

 

OR 

 

8 

4. a) Draw the boiling curves and identify the burnout points on the curve. Explain how 

burnout is caused. Why is the burnout point avoided in the design of boilers? 

 

6 

 b) A vertical plate 2m5.0  in area at temperature of 92ºC is exposed to steam at atmospheric 

pressure. If the steam is dry and saturated, estimate the heat transfer rate and condensate 

mass per hour. The vertical length of the plate is 0.5 m. Properties of water at film 

temperatures of 96ºC can be obtained from tables. 

 

8 

5. a) Answer the following questions : 

 

i) State Newtons law of cooling. 

 

ii) Sketch boundary layer development in circular pipe. 

 

iii) Distinguish between laminar & turbulent flow. 

 

4 

 b) The flow of oil in a journal bearing can be approximated as parallel flow between two plates. 

Consider two large isothermal plates separated by 2 mm thick oil film. The upper plate 

moves at a constant velocity of 12 m/s, while the lower plate is stationary. Both plates are 

maintained at 30ºC. (a) Obtain relations for the velocity & temperature distributions in the 

oil. (b) Determine the maximum temperature of oil and the heat flux from the oil to each 

plate. 

 

OR 

 

9 

6. a) Considers hot baked potato. Will the potato cool faster or slower when we blow the warm 

air coming from our lungs on it instead of getting it cool naturally in the cooler air in the 

room? Explain. 

 

5 

 b) The convection heat transfer coefficient for a clothed person standing in moving air is 

expressed as 69.08.14h   for s/m5.115.0   where  is the air velocity. For a person 

with a body surface area of 2m7.1  and an average surface temperature of 29ºC, determine 

the rate of heat loss from the person in windy air at 10ºC by convection for air velocities of 

a) 0.5 m/s, b) 1.0 m/s and 1.5 m/s. 

 

 

8 
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7. a) Discuss how the radiation from gases differ from that of solids. 

 
5 

 b) Two very large parallel plates with emissivities 0.5 exchanges heat. Determine the 

percentage reduction in the heat transfer rate if a polished aluminium radiation shield of  

C = 0.04 is placed in between the plates. 

 

OR 

  

8 

8. a) Define the following : 

 

i) Intensity of radiation. 

 

ii) Radiation shield 

 

iii) Planck's distribution law. 

 

iv) Irradiation 

 

6 

 b) Two equal and parallel discs of diameter 25 cm are separated by a distance of 50 cm. If 

the discs are maintained at 600ºC & 250ºC. Calculate the radiation heat exchange between 

them. 

 

7 

9. a) Compare LMTD & NTU method of heat exchanger analysis. 

 
3 

 b) Hot exhaust gases which enters a finned tube cross flow heat exchanger at 300ºC and leaves 

at 100ºC, are used to heat pressurized water at a flow rate of 1kg/s from 35 to 125ºC. The 

exhaust gas specific heat is approximately 1000 J/kg-k, and the overall heat transfer co-

efficient based on the gas side surface area is km/w100U 2
h  . Determine the required 

gas side surface area hA  using the NTU method. Take c,pC  at Cº80Tc   is kkg/J4197   

and kkg/J1000C h,p  . 

 

OR 

 

10 

10. a) Discuss the following : 

 

i) Effectiveness of heat exchanger. 

 

ii) Advantages of NTU method over the LMTD method. 

 

iii) Assumptions made during LMTD analysis. 

 

iv) Factors involved in designing a heat exchanger. 

 

5 

 b) In a double pipe counter flow heat exchanger 10000 kg/hr of an oil having a specific heat 

of 2095 J/kgk is cooled from 80ºC to 50ºC by 8000 kg/h of water entering at 25ºC. 

Determine the heat exchanger area for an overall heat transfer coefficient of kmw300 2 . 

Take Cp  for water as 4180 J/kg k.  

 

 

 

8 
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11.  A turbine installation consists of a combustion chamber, into which oil is injected at 

constant pressure, a set of nozzle and impulse turbine. The air is taken in at 2.5 bar and 27ºC 

and its is then compressed to 4 bar with an adiabatic efficiency of 86%. Heat is added by 

the combustion to raise the temperature to 570ºC. The combustion efficiency of the nozzle 

and turbine is 85%. The calorific value of oil used is 10000 k cal / kg.  

Find for air flow of 80 kg/min. 

i) The A/F ratio of the turbine. 

ii) The final temp. of the exhaust gases. 

iii) Net horse power of installation. 

Given up to the point of entry to the turbine :  

kkg/kJ17.0C,kkg/kJ238.0C vp   and after that point take  

kkg/kJ19.0C&kkg/kJ25.0C vp  . 

 

OR 

 

14 

12. a) Discuss the working of gas turbine engine with the help of the functional components. 

 
7 

 b) Discuss the following in detail any three. 

 

i) Shape factor 

 

ii) Compact heat exchanger 

 

iii) Mass transfer 

 

iv) Ablative Heat transfer. 

 

************* 

7 

 

 

 

 

 

 

 

 

 


