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Anna University Exams April / May 2017 – Regulation 2013 
Rejinpaul.com Unique Important Questions – 4th Semester BE/BTECH 

AT6401 APPLIED THERMODYNAMICS AND HEAT TRANSFER 
Unit – I-V 

1. Drive and expression for the air standard efficiency of Otto cycle in terms of volume ratio.  
2. Drive an expression for the air standard efficiency of Diesel cycle.  
3. Drive an expression for the air standard efficiency of Dual cycle.  
4. Explain the working of 4 stroke cycle Diesel engine. Draw the theoretical and actual PV diagram.  
5. Drive the expression for air standard efficiency of Brayton cycle in terms of pressure ratio 
6. An Engine-working on Otto cycle has a volume of 0.45 m3 , pressure 1 bar and temperature 30°C at 

the beginning of compression stroke. At the end of compression stroke, the pressure is 11 bar and 
210 KJ of heat is added at constant volume. Determine (i) Pressure, temperature and volumes at 
salient points in the cycle (ii) Efficiency 

7. Draw neat sketch of simple vapour compression refrigeration system and explain. 
8. Explain with sketch the working principle of aqua Ammonia refrigeration system. 
9. Explain with sketch the working principle of water-Lithium bromide refrigeration system 
10. A refrigeration system of 10.5 tonnes capacity at an evaporator temperature of -12°C and a condenser 

temperature of 27°C is needed in a food storage locker. The refrigerant Ammonia is sub cooled by 6°C 
before entering the expansion valve. The compression in the compressor is of adiabatic type. Find 1. 
Condition of vapor at outlet of the compressor.2. Condition of vapor at the entrance of the Evaporator 
3.COP &power required 

11. A single stage single acting air compressor is used to compress air from 1.013 bar and 25°C to 7 bar 
according to law PV 1.3 = C.The bore and stroke of a cylinder are 120mm and 150mm respectively. 
The compressor runs at 250 rpm .If clearance volume of the cylinder is 5% of stroke volume and the 
mechanical efficiency of the compressor is 85%, determine volumetric efficiency, power, and mass of 
air delivered per minute 

12. A pipe consists of 100 mm internal diameter and 8 mm thickness carries steam at 170°C. The 
convective heat transfer coefficient on the inner surface of pipe is 75 W/m2 C. The pipe is insulated 
by two layers of insulation. The first layer of insulation is 46 mm in thickness having thermal 
conductivity of 0.14 W/m°C. The second layer of insulation is also 46 mm in thickness having thermal 
conductivity of 0.46 W/mC. Ambient air temperature = 33°C. The convective heat transfer coefficient 
from the outer surface of pipe = 12 W/m2 C. Thermal conductivity of steam pipe = 46 W/m°C. 
Calculate the heat loss per unit length of pipe and determine the interface temperatures. Suggest the 
materials used for insulation. 

13. A furnace wall consists of three layers. The inner layer of 10 cm thickness is made of firebrick (k =1.04 
W/mK). The intermediate layer of 25 cm thickness is made of masonry brick (k = 0.69 W/mK) followed 
by a 5 cm thick concrete wall (k = 1.37 W/mK). When the furnace is in continuous operation the inner 
surface of the furnace is at 800°C while the outer concrete surface is at 50°C. Calculate the rate of 
heat loss per unit area of the wall, the temperature at the interface of the firebrick and masonry brick 
and the temperature at the interface of the masonry brick and concrete. 

14. An aluminium rod (K =204 W/mK) 2 cm in diameter and 20 cm long protrudes from a wall which is 
maintained at 300°C. The end of the rod is insulated and the surface of the rod is exposed to air at 



 

Download Our Official Android App – REJINPAUL NETWORK from 
https://play.google.com/store/apps/details?id=com.rejinpaul.rejinpaulnetwork 

30°C. The heat transfer coefficient between the rod's surface and air is 10 Vl/m2 K. Calculate the heat 
lost by the rod and the temperature of the rod at a distance of 10 cm from the wall 

15. Circumferential aluminium fins of rectangular profile (1.5cmwide and 1mm thick) are fitted on to a 
90 mm engine cylinder with a pitch of 10 mm. The height of the cylinder is 120 mm. The cylinder base 
temperature before and after fitting the fins are 200°C and 150°C respectively. Take ambient at 30°C 
and h(average) =100 W/m2 K. Estimate the heat dissipated from the finned and the unfinned surface 
areas of cylinder body 

16. Explain briefly the concept of critical thickness of insulation and state any two applications of the 
same. 

17. A 6 em long copper rod (k = 300 W/mK) 6mm in diameter is exposed to an environment at 20°C. The 
base temperature of the rod is maintained at 160°C. The heat transfer co-efficient is 20 W/m2 K. 
Calculate the heat given by the rod and efficiency and effectiveness of the rod. 

18. A large iron plate of 10 cm thickness and originally at 800°C is suddenly exposed to an environment 
at O°C where the convection coefficient is 50 W/m2 K. Calculate the temperature at a depth of 4 em 
from one of the faces 100 seconds after the plate is exposed to the environment. How much energy 
has been lost per unit area of the plate during this time? 

19. A steel tube k=43.26 W/mK of 5.08 cm 10 and 7.62 cm is covered with 2.54 cm of asbestos Insulation 
k=0.208 W/mK The inside surface of the tube receives heat by convection from a hot gas at a - 
temperature of 316°C with heat transfer coefficient ha=284 W/m2 K while the outer surface of 
Insulation is exposed to atmosphere air at 38°C with heat transfer coefficient of 17 W/m2 K Calculate 
heat loss to atmosphere for 3 m length of the tube and temperature drop across each layer 

20. A composite wall is formed of a 2.5 cm copper plate (k = 355 W/m.K), a 3.2 mm layer of asbestos (k = 
0.110 W/m.K) and a 5 cm layer of fiber plate (k = 0.049 W/m.K). The wall is subjected to an overall 
temperature difference of 560°C (560°C on the Cu plate side and O°C on the fiber plate side). Estimate 
the heat flux through this composite ~all and the interface temperature between asbestos and fiber 
plate 

21. Air at 200 kPa and 200°C is heated as it flows through a tube with a diameter of 25 mm at a velocity 
of 10 m./sec. The wall temperature is maintained constant and is 20°C above the air temperature all 
along the length of tube. Calculate: (i) The rate of heat transfer per unit length of the tube. (ii) Increase 
in the bulk temperature of air over a 3 m length of the tube 

22. What is Reynold's analogy? Describe the relation between fluid friction and heat transfer? 
23. Define Reynold’s, Nusselt and Prandtl numbers. 
24. Air at 400 K and 1 atm pressure flows at a speed of 1.5 m/s over a flat plate of 2 m long. The plate is 

maintained at a uniform temperature of 300 K. If the plate has a width of 0.5 m, estimate the heat 
transfer coefficient and the rate of heat transfer from the air stream to the plate. Also estimate the 
drag force acting on the plate. 

25. Cylindrical cans of 150 mm length and 65 mm diameter are to be cooled from an initial temperature 
of 20°C by placing them in a cooler containing air at a temperature of 1°C and a pressure of 1 bar. 
Determine the cooling rates when the cans are kept in horizontal and vertical positions. 

26. Liquid Helium at 4.2 K is stored in a dewar flask of inner diameter = 0.48 m and outer diameter = 0.5 
m. The dewar flask can be treated as a spherical vessel. The outer surface of the inner vessel and the 
inner surface of the outer vessel are well polished and the emissivity of these surfaces is 0.05. The 
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space between the two vessels is thoroughly evacuated. The inner surface of the dewar flask is at 4.2 
K while the outer surface is at 300 K. Estimate the rate of heat transfer between the surfaces 

27. A thin aluminium sheet with an emissivity of 0.1 on both sides is placed between two very large 
parallel plates that are maintained at uniform temperatures Tl = 800 K and T2 = 500 K and have 
emissivities £"1 = 0.2 and £"2 = 0.7 respectively. Determine the net rate of radiation heat transfer 
between the two plates per unit surface area of the plates and compare the result to that without 
shield 

28. Describe the phenomenon of radiation from real surfaces. 
29. Two large parallel planes with emissivities 0.35 and 0.85 exchange heat by radiation. The planes are 

respectively 1073K and 773K . A radiation shield having the emissivity of 0.04 is placed between them. 
Find the percentage reduction in radiation heat exchange and temperature of the shield 

30. Two equal and parallel discs of diameter 25 cm are separated by a distance of 50 cm. If the discs are 
maintained at 600°C and 250°C. Calculate the radiation heat exchange between them. 

31. Two parallel, infinite grey surface are maintained at temperature of 127°C and 227°C respectively. If 
the temperature of the hot surface is increased to 327°C, by what factor is the net radiation exchange 
per unit area increased? Assume the emissivities of cold and hot surface to be 0.9 and 0.7 
respectively. 

32. Two very large parallel plates with emissivities 0.5 exchange 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 
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