Indian Maritime University
(A Central University, Govt of India)
Supplementary Examinaticns — September/October 2024
Programme Name: B, Tech. (Marine ‘Engineering)
Semester: 5 Semester
Subject Code: UG11T4509
Subject Name: HEAT TRANSFER AND MARINE HEAT EXCHANGERS

Date: 23.10.2024 Max Marks: 70

Duration: 03 Hrs Pass Marks: 35

General_Instructions

(i) All Sections (A, B&C) a
(i Options, if any, are specifit
{iin) Heat Transfer Data Handboo

2. The relationship (Waveleng
black body and the wavel
emissive power occurs is know

h)max T = constant, between the temperature of a
. at which maximum value of monochromatic

a) Planck’s law
by Kirchoff's law
¢) Lambert's law
d) Wein's law

3. A composite wall consists of two layers of same surface area (in the direction
of the heat flow) of different materials having conductivities k; and k.. If thickness
of layer 1 is twice the thickness of layer 2, then the,equivalent thermal conductivity
of the slab will be ‘

a) k+k . b) k.k,



10.

2k k, 3kik,
c —12. d i S
) k vk, ) kit 2k,
What does NTU indicate? 5

¥

a) Fffectiveness of heat exchanger

b) Efficiency of heat exchanger

c) Size of heat exchanger

d) Temperature drop in heat exchanger

For the fully developed taminar flow and heat transfer in a uniformly heated
long circular tube, if the flow velocity is doubled and the tube diameter is
halved, the heat transfer coefficient will be

a) Double of the original value

b) Half of the original value

c) Same as before

d) Four times of the original valtie

Gases have poor
a) transmissivity
b} absorptivity
¢) reflectivity
d) emissivity

2 thermal boundary layer and

'heat transfer by'natural convection from a horizontal
racteristic length in Grashof number?

For calculatio
cylinder, what is tk
a) Diameter of ti linder
b) Length of the cylinder
c) Circumference of the base of the cylinder

d) Half the circumference of the base of the cylinder

Forced convection dominates if
a) Gr/Re? << 1

b) Gr/Re? >> 1

c) Gr/fRe? = 1

d) Gr.Pr/Re? >> 1

Emissivity of a surface depends on
a)  Temperature }
b) Roughness

c) View factor



d) Both (a) and (b}
Section B

Five Questions of 02 Marks each

11.  What will happen to the heat transfer rate if we increase the thickness of
insulation above the critical radius of insulation?

12. How does fins / extended surfaces aids in the heat transfer?
13. Define Reynold’'s Number and Grashoff's Number.

14. Differentiate the parallel flow and counterflow heat exchangers.

15, State the Kirchhoff's law of heat radiation?

Seven Questions of 10 Marks each of whi ions t nswered.

16. Dry saturated ste
the rate of 15 k
with mass

(10 marks)

17. Derive the general
in cartesian coordina

iensional steady state heat conduction eguation

{10 marks)

18, Draw the TEMA standard heat exchanger with channel and removable cover
and one object pass (AES) and mention the various parts. (10 Marks)

19. A steam main 80 mm inside diameter and 90 mm outside diameter is lagged
with two successive layers of insulation. The layer in contact with the pipe
is 40 mm asbestos and the asbestos layer is covered with 25 mm thick
magnesia insulation.  The surface coefficients for inside and outside
surfaces are 227 W/m?-K and 6.8 W/m?-K respectively. If the steam
temperature is 400 °C and the ambient temperature is 30 °C, calculate
a) the steady state loss of heat from steam for 60 m length of pipe.



b) the overall coefficient of heat transfer based on the inside and outside
surfaces of the lagged steam main.

Thermal conductivity values of the pipe material, asbestos and magnesia
insulation are 45 W/m-K, 0.14 W/m-K & 0.07 W/m-K respectively.
' (7 + 3 marks)

20. Asteel rod (k = 30 W/m-deg) 10 mm in diameter and 50 mm long protrudes
from a wall which is maintained at 100 °C. the rod is insulated at its tip and
is exposed to an environment with A = 50 W/m?-deg and t. = 30 oC.
Estimate the following:

a) fin efficiency
b) temperature at the tip of fin
c) rate of heat dissipation

(4 + 3 + 3 marks)

21. A counter-flow double-pipe heat gxchanger is
80°C at a rate of 1.2 kg/s. The he
water available at 160°C at a m
thin-walled and has a diameter ¢
coefficient of the heat exchanger is V
determine the length of the heat exchanger re
heating. (C, of wafi 4.18 kl/kg. o
kl/kg.K) :

at water from 20°C to

(10 marks)

ly the ext

22. a) Explaj {4 Marks)

pression for LMTD llel Flow Heat Exchangers. (6 Marks)



