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B.E./B.TECH Degree Examination, December 2020 
Fifth Semester  

AE16501 –  APPLIED THERMODYNAMICS AND HEAT TRANSFER 
(Regulation 2016) 

Time: Three hours                                                                                                         Maximum : 80 Marks 
Answer ALL questions 

(Use of approved Refrigeration table and HMT Data Book are permitted)  
PART A - (8 X 2 = 16 marks) 

1. Mechanical efficiency of a gas turbine as compared to internal combustion reciprocating engine is 
(a) lower       (b) higher      (c) same     (d) unpredictable  

2. Which type of energy is required to expend in vapour absorption refrigeration system? 
(a) high-grade energy   (b) low-grade energy   (c) medium-grade energy   (d) none of the above 

3. Fin effectiveness will be increased more by 
(a) having a higher value of convection coefficient, (b) higher sectional area,   
(c) higher thermal conductivity                                 (d) longer circumference. 

4. Choose the correct Statement in flow through pipes: 
(a) In smooth pipes a laminar flow remains laminar all through the length, 
 (b) In smooth pipes a laminar flow turns turbulent after a certain length,  
(c) The temperature profile in fully developed layer remains the same,  
(d) The velocity profile in a pipe flow is established at the entry.  

5. Mention the various assumptions made in air-standard cycle analysis. 
6. Differentiate between VCRS and VARS. 
7. How does the slope of the temperature profile in a wall depend on its thermal conductivity? 
8. Differentiate between Forced and Free convection. 

 
PART B - (4 X16 = 64 marks) 

09. (a) Compare Otto, Diesel and Dual cycles for the 
(i) same compression ratio and heat input,  
(ii) same maximum pressure and heat input, 
(iii) same maximum pressure and temperature, 
(iv) same maximum pressure and work output. 

(16) 

(OR) 
 (b) A diesel engine operating on the air-standard Diesel cycle has six cylinders of 100 mm 

bore and 120 mm stroke. The engine speed is 1800 rpm. At the beginning of 
compression, the pressure and temperature of air are 1.03 bar and 35⁰C. If the clearance 
volume is 1/8th of the stroke volume, calculate 

(16) 
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(i) The pressure and temperature at the salient points of the cycle, 
(ii) The compression ratio,  
(iii) The efficiency of the cycle, 
(iv) The power output if the air is heated to 1500⁰C Assume Cp and Cv of air to be 

1.004 kJ/kgK and 0.717 kJ/kgK respectively.  
 
10. (a) A single acting reciprocating compressor with cylinder of 15 cm diameter and 18 cm 

stroke has a clearance volume of 4% of swept volume. It takes in air at 1 bar, 25⁰C and 
delivers at 8 bar while running at 1200 rpm. The actual power input is 18 kW. Estimate 
(a) The power required to drive the unit, 
(b) The isothermal efficiency,  
(c) The mechanical efficiency when the mass flow rate in 4 kg/min.  

(16) 

(OR) 
 (b) Discuss the various parameters to be considered for analysing the performance of a 

vapour compression system? Explain their effects on the performance. 
(16) 

 
11. (a) Steam at 320°C flows in a cast iron pipe (k = 80 W/m°C) whose inner and outer 

diameters are 5 cm and 5.5 cm, respectively. The pipe is covered with 3-cm-thick glass 
wool insulation with k = 0.05 W/m°C. Heat is lost to the surroundings at 5°C by natural 
convection and radiation, with a combined heat transfer coefficient of 18 W/m2°C. 
Taking the heat transfer coefficient inside the pipe to be 60 W/m2°C, determine the rate 
of heat loss from the steam per unit length of the pipe. Also determine the temperature 
drops across the pipe shell and the insulation. 

(16 ) 

(OR) 
 (b) Explain how the fins enhance heat transfer from a surface. Also, explain how the 

addition of fins may actually decrease heat transfer from a surface. 
(16 ) 

 
12. (a) By dimensional analysis show that for forced convection heat transfer the Nusselt 

number (Nu) can be expressed as a function of  Prandtl number (Pr) and Reynolds 
number (Re). 

(16) 

(OR) 
 (b) Engine oil at 60°C flows over the upper surface of a 5m long flat plate whose 

temperature is 20°C with a velocity of 2 m/s. Determine the total drag force and the rate 
of heat transfer per unit width of the entire plate. 

(16) 

 


