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1 General heat conduction equation has terms 

A. Diffusion, conduction, unsteady state 

B. Diffusion, generation, unsteady state 

C. Diffusion, generation,  insulation 

D. Conduction, generation, unsteady state 

2 When heats is transferred by a chain of molecules from the hot area of an object to a 

colder area the process of heat transfer is called 

A. natural convection  

B. forced convection  

C. conduction  

D. radiation 

3 Heat transfer by conduction is described to 

A.  Ficks law 

B. Newtons law of cooling  

C. Fouriers law  

D. Stefan Boltzmann law 

4 Heat transfer by conduction is directly proportional to 

A. (thermal potential difference)/(thermal resistance)  

B. (thermal resistance)/(thermal potential difference)  

C. (thermal potential difference)(thermal resistance)  

D. thermal resistance 

5 Whenever there is a temperature difference  

A. heat will be transferred from hotter object to colder object  

B. heat will be transferred from colder object to hotter object  

C. heat will not be transferred  

D. none of these answers 

6 The units of thermal conductivity in SI unit are  

A. W/(m.K)  

B. J/(m.K)  

C. W/(m2.K)  

D. J/(m2.K) 

7 Lumped parameter approach for solving transient heat conduction problems can be used 

when 

A. The external resistance is negligible 

B. When both the internal and external resistances are equal  

C. The internal resistance is negligible 

D. When both the internal and external resistances are negligible 

8 The lumped parameter procedure should be applied when  

A. The thermal conductivity is high 

B. The characteristic dimension is small 

C. The convective heat transfer coefficient is low 

D. All of these 

9 The dimensionless number relevant in transient heat conduction is  

A. Grashof number 

B. Fourier number 
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C. Weber number 

D. Reynolds number 

10 On a hot summer day a stream of water is directed onto a concrete highway to lower its 

temperature suddenly. The temperature at any depth may be estimated by using  

A. Semi-infinite slab model 

B. Infinite slab model 

C. Negligible surface resistance model 

D. Lumped heat capacity model 

11 The temperature of two plates connected by a copper rod are maintained at T1 = 500 K 

and T2 = 350 K. Find the rate of heat transfer through the rod if the diameter of the rod is 15 cm 

and length is 1.5 m. Assume that the thermal conductivity is 0.4 kW/mK and there is no heat 

transfer on the surface of the rod. 

A. 0.707 kW 

B. 5.07 kW 

C. 6.06 kW 

D. 0.404 KW 

12 A hot flue gas at 80 0C is flowing through a composite spherical shell formed by two 

spheres having inner, middle and outer radius as 10 cm, 15 cm and 20 cm. Ambient air 

temperature is 28 0C. The overall heat transfer coefficient base on outer surface area is 3.77 

W/m2 0C. Calculate the rate of heat flow through the wall of composite spherical shell. 

A. 88.53 W 

B. 98.53 W 

C. 108.53 W 

D. 78.53 W 

13 A hot flue gas at 80 0C is flowing through a composite spherical shell formed by two 

spheres having inner, middle and outer radius as 10 cm, 15 cm and 20 cm. Ambient air 

temperature is 28 0C. The rate of heat flow through the wall of composite spherical shell is 98.53 

W. Film coefficient of heat transfer at the inner surface of composite spherical shell is 25 W/m2 
0C. Calculate the temperature at the inner surface in 0C. 

A. 48.5 

B. 78.81 

C. 79.5 

D. 78.5 

14 A hot flue gas at 80 0C is flowing through a composite spherical shell formed by two 

spheres having inner, middle and outer radius as 10 cm, 15 cm and 20 cm. Ambient air 

temperature is 28 0C. The rate of heat flow through the wall of composite spherical shell is 98.53 

W. Thermal conductivity of inner shell is 38 W/m 0C. Temperature at the inner surface is 79.5 
0C. Calculate the temperature at the interface in 0C. 

A. 79.5 

B. 48.5 
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C. 78.81 

D. 78.5 

15 Peclet number is the product of  

A. Re x Pr 

B. Re x Nu 

C. Pr x Nu 

D. Re x St 

16  (NGr x NPr) is called the __________ number.  

A. Reyleigh  

B. Graetz  

C. Nusselt  

D. Stanton 

17 The Reyleigh number (NRa) is given by  

A. NGr NPr  

B. NGr NRe  

C. NGr Npe 

D.  NGr NSt 

18 The ratio of kinematic viscosity to thermal diffusivity is called the __________ number.  
A. Nusselt. 

B. Peclet  

C. Stanton  

D. Prandtl  

19 If the Nusselt number is 400 and Reynolds number and Prandtl number are 40 and 20 

respectively. The Stanton number will be  

A. 800 

B. 200 

C. 0.5 

D. 2 

20 Nusselt number may be characterized as 

A. The dimensionless temperature gradient at the surface 

B. The non-dimensional velocity gradient at the surface 

C. The ratio of viscous to inertial force 

D. The ratio of convective to conductive resistance 

21 The Nusselt number for fully developed turbulent flow in a pipe is given by Nu = Re a   

Pr b. The values of a and b are 

A. a = 0.8 and b = 0.4 for heating and b = 0.3 for cooling 

B. a = 0.8 and b = 0.4 for cooling and b = 0.3 for heating  

C. a = 0.5 and b = 0.4 for heating and b = 0.3 for cooling 

D. a = 0.5 and b = 0.33 for both heating and cooling 

22 According to Newtons law of cooling (provided the difference of temperature is small). 

The rate of heat transfer is proportional to 
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A.  the excess temperature the square of  

B. the excess temperature the cube of 

C.  the excess temperature 

D.  the fourth power of the excess temperature 

23 In natural convection fluid moves under the influence of  

A. buoyant forces arising from changes in density  

B. changes in fluid pressure produced by external work 

C. surface tension forces  

D. elastic forces 

24 In forced convection fluid moves under the influence of  

A. elastic forces 

B.  buoyant forces arising from changes in density  

C. surface tension forces  

D.  changes in fluid pressure produced by external work  

25 The free convection heat transfer is influenced by the  

A. Buoyant and inertia force only 

B. Viscous and inertial forces only 

C. Viscous and buoyant forces only 

D. Viscous, inertial and buoyant forces  

26 In flow over a flat plate the convective heat transfer coefficient 

A. decreases, increases and again decreases along the flow 

B. increases along the flow 

C. increases upto critical Reynolds number and then decreases 

D. decreases upto critical Reynolds number and then increases 

27 The thermal boundary layer thickness is thicker than the momentum boundary layer 

thickness when Prandtl number is  

A. Less than 1 

B. 0 

C. Greater than 1 

D. Equal to 1 

28 In turbulent thermal boundary layer flow the average value of Nusselt number is related 

to Reynolds number as 

A. Reynolds number to the power of 0.5 

B. Reynolds number to the power of 0.8 

C. Reynolds number to the power of 0.2 

D. Reynolds number to the power of 2 

29 For flow over flat plate the hydrodynamic boundary layer thickness is 0.5 mm. The 

dynamic viscosity is  1/2500000 Pas, specific heat is 2 KJ/kg K and thermal conductivity is 0.05 

W/mK. The thermal boundary layer would be  

A. 1 mm 

B. 0.1 mm 

C. 0.5 mm 

D. 2 mm 
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30 Reynolds and Prandtl analogies are exactly same for  

A. Npr = 0.7  

B. NPr > 1  

C. NPr = 1  

D. NPr = 0.6 

31 The Reynolds analogy states that Where f = Fanning friction factor  

A. NSt = f/2 

B.  NSt = f  

C. NPr = f/4  

D. NSt = f/8  

32 In certain operation castor oil at 40 0C flows over a flat plate maintained  at a uniform 

surface temperature of 100 0C. The plate is 3.5 m long and the Reynolds number is 2809. 

Calculate the hydrodynamic boundary layer thickness at the trailing edge of plate 

A. 0.33 

B. 0.44 

C. 0.22 

D. 0.11 

ANSWER:A 

33 Calculate the thickness of thermal boundary layer if the thickness of hydrodynamic 

boundary layer is 0.33 and Prandtl number is 900. 

A. 0.22 

B. 0.02 

C. 0.33 

D. 0.03 

34 An oil at 110 0C flows over a plate maintained at 50 0C. The velocity of oil is 1.5 m/s. 

Calculate the Reynolds number  at a distance of 0.6 m from the leading edge of the plate. 

Viscosity = 0.0356 Ns/m2, Density = 853 kg/m3 

A. 21600 

B. 2160 

C. 3550 

D. 35500 

35 An oil at 110 0C flows over a plate maintained at 50 0C. The velocity of oil is 1.5 m/s. 

Calculate the hydrodynamic boundary layer thickness at a distance of 0.6 m from the leading 

edge of the plate. Reynolds number is 21580. 

A. 0.02 m 

B. 0.2 m 

C. 0.002 m 

D. 2 m 

 

 36 Calculate the thermal boundary layer thickness at a distance of 0.6 m from the leading 

edge of the plate. If the Prandtl number is 545 and thickness of hydrodynamic boundary layer is 

0.02 m. 



Laxminarayan Institute of Technology, Nagpur 
Question Bank: Heat Transfer Operations (VI SEM CT) 

 
 

A. 0.00245 m 

B. 0.0245 

C. 0.245 

D. 0.000245 

37 Calculate the log mean temperature difference in a parallel flow double pipe heat 

exchanger. Inlet and outlet temperatures of cold water is 25 oCand 45 oC. Inlet and outlet 

temperatures of hot water is 90 oC and 65 oC 

A. 42.5 oC 

B. 33 3 oC 

C. 38.2 oC 

D. 50.2 oC 

38 Calculate the log mean temperature difference in a counter current flow double pipe heat 

exchanger. Inlet and outlet temperatures of cold water is 25 oCand 45 oC. Inlet and outlet 

temperatures of hot water is 90 oC and 65 oC 

A. 42.5 oC 

B. 38.2 oC 

C. 33 3 oC 

D. 50.2 oC 

39 Convective heat transfer co-efficient in case of fluid flowing in tubes is not affected by 

the tube length/diameter ratio, if the flow is in the __________ zone. 

A. Laminar 

B. Transition 

C. Highly turbulent  

D. Both A & B 

40 The maximum heat transfer co-efficient from steam heating will be attained when the 

steam is  

A. Supersaturated  

B. Wet  

C. Saturated  

D. None of these 

41 In case of a shell and tube heat exchanger, the minimum and maximum baffle spacing is 

respectively (where, D = inside diameter of the shell)  

A. D and 2 D 

B. D/2 and 2 D     

C.  D/4 and 2 D    

D. D/5 and D  

42 Impingement baffle having the location 

A. Infront of the shell side inlet nozzle  

B. Exit of the shell side  exit nozzle 

C. Infront of the tube side inlet nozzle 

D. Exit of the tube side exit nozzle 
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43 A heat exchanger of surface area A and overall heat transfer coefficient U has two fluids 

of heat capacities C1 and C2 such that C1 > C2. The NTU of this exchanger is  

A. UA/C1 

B. EXP (-UA/C2) 

C. UA/C2 

D. EXP (-UA/C1) 

44 For a condenser or evaporator of NTU = 2 the effectiveness is 

A. 1- exp(-4) /2 

B. 1 – exp(-2) 

C. 2/3 

D. 3/2 

45 Stefan-Boltzman law which describes the radiation heat transfer states that, it is 

proportional to (where, t = temperature in °C T = absolute temperature in ° K )  
A. T⁴    
B. t⁴  

C.  1/t⁴   
D.  1/T⁴ 

46  As per Kirchoffs law, the ratio of the total radiating power to the absorptivity of a body 

depends on the  

A. Temperature of the body only  

B. Wavelength of monochromatic radiation  

C. Both A and B  

D. Nature of material of body 

47 The transfer of heat energy from a heated body to a colder body by the emission of heat 

waves is called 

A.  Conduction 

B. natural convection 

C.  forced convection  

D. radiation  

48 Heat waves 

A.  travel in haphazard manne 

B. involve some kind of matter to carry the heat energy  

C. travel only in circular lines  

D. travel only in straight lines r 

49 Heat transfer by radiation is described by 

A.  Fouriers law 

B.  Newtons law of cooling  

C. Stefan-Baltzmann law  

D. Ficks law 

50  The thermal radiative flux from a surface of emissivity = 0.4 is 22.68 kW/m². The 

approximate surface temperature (K) is  (Stefan-Boltzman constant = 5.67xl0⁻⁸ W/m².K⁴) 

A. 1000 
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B. 727 

C. 800 

D. 1200 
 


