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Note: PART-A is compulsory. Attempt any two questions from Part-B and Part-C 

 
PART-A 

Q1.  Write short notes on: 

(i) State and explain Wien’s displacement law. 

(ii) Define thermal diffusivity. Also give its unit. 

(iii) Explain physical significance of Grashoff Number and Prandtl Number. 

(iv) Define total emissive power (Eb) and intensity of radiation (Ib). 

(v) What are the radiation surface and space resistances? 

(vi) What are the fouling factors? Explain their effect in Heat Exchanger design. 

(vii) Explain the emissivity & Monochromatic emissivity. 

(viii) Explain the major difference between Radiation & convection. 

(ix) Explain the Physical significance of Grashoff No. 

(x) Define ‘heat exchanger effectiveness.’ 

(xi) What is unsteady state? Define internal temperature gradient. When can it be neglected? 

(xii) Explain physical significance of Biot number and Fourier number. 

(xiii) Explain Lumped heat capacity method with its assumption. 

                                                                                                                                     (10X2) 
 

PART-B 
Q2 Distinguish between natural and forced convection heat transfer. Also Define velocity & 

thermal boundary layer thickness.Using dimensional analysis, obtain a general form of 

equation for forced Convective heat transfer.                             (10) 

 

Q3 Castor oil at 25°C flows at a velocity of 0.1 m/s past a flat plate, in a certain process.If the plate 

is 4.5 m long and is maintained at a uniform temperature of 95°C, calculate the following using 

exact solution: 

(i) The hydrodynamic and thermal boundary layer thickness on one side of the plate, 

(ii) The total drag force per unit width on one side of the plate, 

(iii) The local heat transfer coefficient at the trailing edge, and 

(iv) The heat transfer rate 



   

 

The thermos-physical properties of oil at mean film temperature of (95+25)/2=60°C are: 

Density=956.8 kg/m3; thermal diffusivity=7.2x10-8 m2/s;thermal conductivity=0.213 W/m°C; kinematic 

viscosity=0.65x10-4m2/s.                                                                                                                 (10) 

 

 

Q4.(a)  A hollow enclosure is formed between two infinitely concentric cylinders of radii 1m and 2m 

respectively.Radiative heat exchange takes place between the inner surface of the larger 

cylinder (surface-2) and the outer surface of the smaller cylinder (surface-1) the radiating 

surfaces are diffuse and the medium in the enclosure is non-participating.The fraction of the 

thermal radiation leaving the larger surface and striking itself is? 

 

     (b) Derive an expression for log mean temperature difference of parallel flow heat exchanger.  

                          (5+5) 

 

PART-C 

 

Q5.  Calculate the heat transfer rate per m2 area by radiation between the surfaces of two long 

cylinders having radii 100mm and 50mm respectively. The smaller cylinder being in the larger 

cylinder.The axes of the cylinder are parallel to each other and separated by a distance of 

20mm.The surface of inner and outer cylinders are maintained at 127°C and 27°C 

respectively. The emissivity of both the surfaces is 0.5. 

Assume the medium between the two cylinders is non-absorbing.                                        (10) 

 

Q6. Write explanatory notes on any two: 

 a) The Stefan-Boltzmann law &Wein’s Displacement Law 

b) The effectiveness NTU method for counter flow heat exchanger  

c) Concept of absorptivity, Reflectivity and Transmissivity.                                                  (5+5) 

 

 Q7. (a) How are the heat exchangers classified? Sketch the temp variations in (i) parallel flow heat  

             exchanger (ii) counter-flow heat exchangers. 

       (b) The radiation shape factor of the circular surface of a thin hollow cylinder of 10 cm diameter  

             and 10 cm length length is 0.1716.What is the shape factor of the curved surface of the  

            cylinder with respect to itself?         (6+4) 
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