Program: BE Mechanical Engineering 
Curriculum Scheme: Revised 2012
Examination: Third Year Semester V
Course Code: MEC505 and Course Name: HEAT TRANSFER
Time: 1 hour                                                                                                                       Max. Marks: 50
============================================================================== 
Note to the students: - All the Questions are compulsory and carry equal marks.
	Q1. 
	 [M L– 1 T–2 ] is the dimensional formula for

	Option A:
	Power

	Option B:
	Force

	Option C:
	Pressure

	Option D: 
	Heat

	
	

	Q2.
	Thermal conductivity of non-metallic amorphous solids with decrease in temperature

	Option A:
	Increases

	Option B:
	Decreases

	Option C:
	Remains constant

	Option D: 
	May increase or decrease 

	
	

	Q3. 
	Prandtl number is the ratio of

	Option A:
	Thermal diffusivity (α) to absolute viscosity (μ)

	Option B:
	Absolute viscosity (μ) to thermal diffusivity (α)

	Option C:
	Kinematic viscosity (ν) to thermal diffusivity (α)

	Option D: 
	Thermal diffusivity (α) to kinematic viscosity (ν)

	
	

	Q4.
	When heat is transferred form hot body to cold body, in a straight line, without affecting the intervening medium, it is referred as heat transfer by

	Option A:
	Conduction

	Option B:
	Convection

	Option C:
	Radiation

	Option D:
	Conduction and convection

	
	

	Q5.
	 Fouling factor of a heat exchanger can be calculated by

	Option A:
	[Thermal resistance of heat exchanger without scaling] – [Thermal resistance of heat exchanger with scaling]

	Option B:
	[Thermal resistance of heat exchanger with scaling] – [Thermal resistance of heat exchanger without scaling]

	Option C:
	[Thermal resistance of heat exchanger without scaling] x [Thermal resistance of heat exchanger with scaling]

	Option D: 
	[Thermal resistance of heat exchanger without scaling] ÷ [Thermal resistance of heat exchanger with scaling]

	
	

	Q6. 
	 A hollow cylinder of internal diameter ID = 20 cm and outer diameter OD = 30 cm contains hot fluid. What should be the critical radius of insulation for maximum rate of heat transfer? Thermal conductivity k = 0.86 W/mK and convection heat transfer coefficient  of outer fluid ho = 20 W/m2K.

	Option A:
	4.9 mm

	Option B:
	4.3 cm

	Option C:
	8.6 mm

	Option D: 
	8.6 cm

	
	

	Q7.
	Cork is a good insulator because it has

	Option A:
	Free electrons

	Option B:
	Atoms colliding frequency

	Option C:
	Low density

	Option D:
	Porous body

	
	

	Q8.
	What is the effect of thermal conductivity k on fin effectiveness?

	Option A:
	Fin is effective for smaller value of thermal conductivity k

	Option B:
	Fin is effective for larger value of thermal conductivity k

	Option C:
	Thermal conductivity k does not affect the fin effectiveness

	Option D: 
	Cannot say

	
	

	Q9. 
	Thermal diffusivity of a substance is .

	Option A:
	Proportional of thermal conductivity

	Option B:
	Inversely proportional to k

	Option C:
	Proportional to K3

	Option D: 
	Inversely proportional to k2

	
	

	Q10.
	Which of the following has least value of conductivity

	Option A:
	Air

	Option B:
	Water

	Option C:
	Plastic

	Option D: 
	Rubber

	
	

	Q11. 
	 What is lumped heat capacity analysis?

	Option A:
	The analysis of a system in which it is assumed to be at no uniform temperature

	Option B:
	The analysis of a system in which it is assumed to be at uniform temperature

	Option C:
	The analysis of a system in which it is assumed to be at either uniform or no uniform temperature

	Option D: 
	The analysis of a system in which it is assumed to be at steady state temperature

	
	

	Q12.
	When does the general heat conduction equation which gives the temperature distribution and conduction heat flow in an isotropic solid reduce to Laplace equation?

	Option A:
	If the body or element is in unsteady-state with heat generation

	Option B:
	If the body or element is in steady-state with heat generation

	Option C:
	If the body or element is in unsteady-state with no heat generation

	Option D: 
	If the body or element is in steady-state with no heat generation

	Q13. 
	When heat is transferred from one particle of hot body to another by actual motion of the heated particles, it is referred to as heat transfer by

	Option A:
	Conduction

	Option B:
	 Convection

	Option C:
	 Radiation

	Option D: 
	conduction and convection

	
	 

	Q14.
	What is the SI unit for Stefan-Boltzmann constant (σ)

	Option A:
	W / m K4

	Option B:
	W / m2 K4

	Option C:
	W / K4

	Option D: 
	W K4 / m2

	
	 

	Q15.
	Sensible heat is the heat required to

	Option A:
	 change vapour into liquid

	Option B:
	 change liquid into vapour

	Option C:
	 increase in temperature without change in phase

	Option D:
	 convert water into steam and superheat it

	
	 

	Q16.
	 A pipe of 25 mm diameter carries steam. The heat transfer coefficient between the cylinder and surrounding is 5 W/k It is proposed to reduce the heat loss from the pipe by adding insulation having a thermal conductivity of 0.05 W/mK. What is the critical thickness of insulation


	Option A:
	 0.1 m

	Option B:
	 0.01 mm

	Option C:
	0.01 m

	Option D:
	0.01cm

	
	 

	Q17.
	Heat transfer in a long, hollow cylinder which is maintained at uniform but different temperatures on its inner and outer surfaces may be assumed to be taking place in which direction? 

	Option A:
	Axial only

	Option B:
	Unpredictable

	Option C:
	Radial only

	Option D: 
	No heat transfer takes place

	
	 

	Q18.
	Let us assume two walls of same thickness and cross-sectional area having thermal conductivities in the ratio 1/2. Let us say there is same temperature difference across the wall faces, the ratio of heat flow will be 

	Option A:
	1

	Option B:
	½

	Option C:
	2

	Option D: 
	4

	
	

	Q19. 
	Suppose that a hot metal ball is suddenly immersed in cold water. What is the condition for the ball to maintain it at a uniform temperature?

	Option A:
	 the conduction resistance in a ball should be very large compared to the convection resistance for heat transfer from surface of ball to water

	Option B:
	 the conduction resistance in a ball should be very small compared to the convection resistance for heat transfer from surface of ball to water

	Option C:
	the conduction resistance in a ball should be equal to the convection resistance for heat transfer from surface of ball to water

	Option D: 
	Does not depend on resistance

	
	

	Q20. 
	The cooling of a metal ball of volume V, in large quantity of fluid is analogous to

	Option A:
	discharging of battery in an electric system

	Option B:
	discharging of capacitor in an electric system

	Option C:
	generation of heat in resistor in an electrical system

	Option D: 
	 none of the above

	
	

	Q21.
	A composite wall is made of two layers of thickness δ1 and δ2 having thermal conductivities k and 2k and equal surface area normal to the direction of heat flow. The outer surface of composite wall are at 100 degree Celsius and 200 degree Celsius. The minimum surface temperature at the junction is 150 degree Celsius. What will be the ratio of wall thickness?


	Option A:
	1:1

	Option B:
	2:1

	Option C:
	1:2

	Option D: 
	2:3

	
	

	Q22.
	The temperature distribution in case of infinitely long fin is

	Option A:
	t – t a/t 0 – t a = mx


	Option B:
	t – t a/t 0 – t a = -mx


	Option C:
	t – t a/t 0 – t a = e-m x

	Option D: 
	– t a/t 0 – t a = log (m x)


	
	

	Q23. 
	 The ratio of the energy absorbed by the body to total energy falling on it is called

	Option A:
	absorptive power

	Option B:
	 emissive power

	Option C:
	 Absorptivity

	Option D: 
	Emissivity

	
	 

	Q24.
	 The time constant of a thermocouple is

	Option A:
	the   time   taken   to   attain   the   final temperature to be measured

	Option B:
	the time taken to attain 50% of the value of initial temperature difference

	Option C:
	 the time taken to attain 63.2% of the value of initial temperature difference

	Option D:
	 determined by the time taken to reach 100°C from 0°C

	
	 

	Q25.
	Temperature at the end tip of the fin having uniform cross-sectional area is

	Option A:
	 Maximum

	Option B:
	 Minimum

	Option C:
	 similar to the heat generation temperature

	Option D: 
	 Unpredictable
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