50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Noter 154

swer any FIVE full questions, choosmg ONE full question from each module
2. Use of heat transfer data handbook i. iS permitted
Médule-1
Define the following terms: 1) Convectlve**heat transfer coefﬁ01ent
iii) Black body ~ iv) Emissivity ,
Consider a one dimensional ste: state heat conductlon AN
conductivity in a region 0 < x <19 A plate is exposed to umform heat flux ‘q’ W/M*at x =0
and dissipates heat by cohvectlon at x = L with heat transfer coefficient ‘h’ in the
surrounding air at Te: erte the mathematical{formulation of this problem for the
determination of one d1mens10nal steady state temp ature (04 Marks)
The walls of a house in: cold region consists of three’ layers, an outer brick wall, 15cm thick,
an inner wooden | panel 1.2cm thick, the intermediate layer is made of an insulating material,
7cm thick. The! thermal conductivities of brlck and wood used are 0.7W/mK and 0.18W/mK.
The inside and outside temperature of comp031te wall are 21°C and -15°C. If the layer of
insulation‘offers twice the thermal resistance of the brick wall. Calculate:

1) Ratetof heat loss per unit area of wall ii) Thermal conduct1v1ty of insulating material.
o } L4 (08 Marks)

i) Thermal diffusivity
(04 Marks)
\alplate with constant thermal

Derive three dimension: cyhndrlcal coordmate system for a
isotropic material. P ® 9, (08 Marks)
A plane wall 4cm thick: has one of 1ts surfaces in contact with a ﬂuld at 130°C with a surface
heat transfer coefficient of 250W/m’K and the’ other surface/s in contact with another fluid
at 30°C with a stitface heat transfer coefﬁclent of 500W/m I\(. The thermal conductivity of
wall varies w1th temperature is glven ‘by K =20 (1 + 0.00LT), where T is the temperature.

Determine the tate of heat transfer{ through the wall and suirface temperatures of the wall.
(08 Marks)

at conduction eq?atlo m”

Obtam an expression for' temperature dlstrlbutlon through a rectangular fin when the end of
:ﬁn is msulated 4 “g, y (08 Marks)

given by 1% =e | (08 Marks)
A steel cylinder 0, 21h diameter and 3m long initially at 500°C is suddenly immersed in a
fluid at 40°C~ The convective coefficient between the cylinder surface and fluid is
200W/m?K. Assime K = 40W/mK, o = 1 x 10°m%/sec. Calculate after 20 minutes
i) Temperature at a radius of 0.05m  ii) Heat transferred during 20 mins. (08 Marks)
9 1 of2
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a. Explain Implicit and Explicit method for discretization

S. 5 x
. // The temperatures for the ﬁrst t

15ME63

Module-3 :
dimensional transient heat
(08 Marks)

al,
conduction problem. O

b. A steady state, finite difference analysis has been performed on a cylindrical fin with a

diameter of 12mm and a thermal conductivity of 15W/mK. The convection process is
characterized by a fluid temperature of 25°C and a heat transfer coefﬁment of 25W/m’K.

SR

& \' \‘
\‘\:L\ Fig.Q.5(b)

“

/ x = 10mm. Determine the_f | he:
Determine the temperatur‘

b. Calculate the net radlant’ heat exchange per m Jarea for two large parallel plates at

temperature of 427°C ‘and 27°C respectively. € for hot plates is 0.9 and for cold plate is 0.6.
If polished alumlmum shield is placed between them. Find the percentage reduction in heat

 transfer ¢ (shleld) 0.4. (10 Marks)
Vo M}M
a. Explain the followmg f »V" 4
i) Velomty boundary layer ¢, 3° S
if)  Thermal boundary layer., i ) \ (06 Marks)

b. Air at 15°C and 1 atmospherlc flows over a- cyhnder of 400mm~ dlameter and 1500mm
height at a velocity of, 30kM/hr with surface temperature of 45°C “Estimate the rate of heat
transfer from the cyhnder R, ¢ & (10 Marks)

e
&

A0

natural convectlon using Buckmgham*n theorem P (08 Marks)
b. A 350mm long glass plate isthung vertically in. the “air at 24°C, while its temperature is
mamtamed at 80°C. Calculate the boundary 1ayer thickness at the trailing edge of plate. Also

calculate the average heat ransfer coefﬁcrent over the entire length of plate. (08 Marks)
: S 4 Module-S
a. Derlve an expressmn for LMTD of parallel-flow heat exchanger. (08 Marks)
b>~In a double pipecouiiter flow heat exchanger, 10,000kg/hr of an oil having specific heat of
2095J/kgK is-cooled from 80°C to 50°C by 8000 kg/hr of water entering at 25°C. Determine
the heat exchanger area for an ove}all heat transfer coefficient of 300W/m”K. Take specific
heat of water as 4180J/kgK. (08 Marks)
OR
a. Distinguish between the nu eate boiling and film boiling. (06 Marks)

b. A tube of 2m length and 25mm outer diameter is to be condense saturated steam at 100°C.

While the tube surface is maintained at 92°C. Estimate the average heat transfer coefficient
and the rate of* condensatlon of steam if the tube is kept at horizontal. The steam condenses
on outside of the tube. (10 Marks)

% % ok % *k
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