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NOTE: Question No. 1 is compulsory. Attempt any four questions from the rest. All questions carry equal marks. Phones and other Electronic Gadgets are not allowed.

Q1:
Choose the correct one:

i. Sensible heat is the heat required to

(a) Change vapour into liquid (b) change liquid into vapour (c) increase the temperature of a liquid or vapour (d) convert water into steam and superheat it (e) convert saturated steam into dry steam

ii. Thermal conductivity of water at 20oC is of the order of

(a) 0.1

(b) 0.23
(c) 0.42
(d) 0.51
(e) 0.64
iii. Which of the following has maximum value of thermal conductivity?

(a) Aluminum

(b) Steel
(c) Brass
(d) Copper
(e) Lead
iv. Stefan Boltzmann law is applicable for heat transfer by

(a) Conduction
(b) Convection
(c) Radiation
(d) Conduction and radiation combined

(e) Convection and radiation combined

v. According to Wien’s law, the wavelength corresponding to maximum energy is proportion to 

(a) Absolute temperature (T)

(b) T2

(c) T3

(d) T4

(e) 1/T

vi. The ratio of emissive power of a body to the emissive power of a perfectly black body is called 

(a) Absorptivity (b) emissivity (c) diffusivity (d) conductivity (e) Absorptive power
vii. The total emissivity power is defined as the total amount of radiation emitted by a black body per unit

(a) Temperature
(b) Thickness
(c) area
(d) Time
(e) area and time
Q2:
A thick-walled tube of stainless steel [18% Cr, 8% Ni, k= 19 W/m.oC] with 2 cm inner diameter and 4 cm outer diameter is covered with a 3-cm layer of asbestos insulation [k=0.2 W/m.oC]. If the inside wall temperature of the pipe is maintained at 600 oC. Calculate the heat loss per meter of length. Also calculate the tube-insulation interface temperature.

Q3: 
A horizontal steel pipe having a diameter of 5 cm is maintained at a temperature of 50 oC in a large room where the air and wall temperature are 20 oC. The surface emissivity of steel as be taken as 0.8. Calculate the heat lost by the pipe per unit length. Take h=6.5 W/m2. oC
Q4:
a)
What is fouling in heat exchanger? How it effect the overall heat transfer in heat exchanger?

b)
What are three modes of heat transfer? Also write the governing equations for it

c)
Differentiate between a black body, gray body and real body

Q5:
Water flows at 50 oC inside a 2.5-cm-inside-diameter tube such that hi=3500 W/m2.oC. The tube has a wall thickness of 0.8 mm with a thermal conductivity of 16 W/m. oC.The outside of the tube loses heat by free convection with ho=7.6 W/m2. oC. Calculate the overall heat-transfer coefficient and heat loss per unit length to surrounding air at 20oC

Q6:
(a)
Define effectiveness of a heat exchanger.

(b) Water (specific heat of 4.18 kJ/kg. oC) at the rate 68 kg/min is heated from 35 oC to 75 oC by oil having a specific heat of 1.9 kJ/kg. oC. The fluids are used in counter flow double-pipe heat exchanger, and the oil enters the heat exchanger at 110 oC and leaves at 75 oC. The overall heat transfer coefficient is 320 W/m2.oC. Calculate the heat-exchanger area.

Q7:     Two parallel black plates 0.5 by 1.0 m are spaced 0.5m apart. One plate is maintained at 1000 C and the

other at 500 C. What is the radiant heat exchange between the two plates?

Q8:
Explain radiation properties with the help of clear diagrams.
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