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1.2kg of liquid water initially
equipped with a 1200 Watt el
0.5kg and has an aver
heat of water to be 4.18kJ/keg°C
teapot, determine how long it will
State assumption made in Nusselt'
What is fin efficiency and what is
A-person is found dead at 3pm in a room who
temperature of the body is measur
- transfer coefficient is estimated tq

a 30cm diameter, 1.70 m long cvl
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Question No. 1 is compulsory
Attend any three of the remaining five.

Make suitable assumptions if necessary. State them clearly.
Each question carrjes equal marks.

at 15°C is to be heated to 95°C in a teapni
cctric heating element inside. The teapci is
age specific heat of 0.7 KJ/kg°C. Taking the specific
and disregarding any heat loss from the

take the water to be heated. . -

s theory of condensation,
fin effectiveness ?

se temperatire 1s 20°C. The
ed to be 25°C when found and the heat
be h=8 W/m*C, Modelling the body as
Inder, estimaie e time of death of that

person.

A. composite furnace wall consists of 225mm of {ire prick, 115mm of-
insulating brick and 115mm of brilding Lri

ck. The individual heat transfer

coefficient at the inside and outside of the wall are 60W/m?C and

7 W/m?°C respectively. The temperatyre of gas within the furnace is 1300°C,

The ambient air temperature outside the furnace is 40°C. The maximum
emperature of insulaiing brick should not exceed 1015°C.

k of firebrick = 1.66 Wm’C
k of insulating brick = 0.32 W/m°C
k building.block = 0.69 W/m°C

Calcuiate : {i) *. The rate of heat transfer per unit area.
'

{ii} Interface itemperature between fire brick 2nd insuiating
brick.

~{b) Derive formula to calculate critical thickness of insulation for a cylinder.
’7 Also write about optimum thickness of insulation.
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- {2) Airat 1 atm pressure and 35°C flows across a
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An aluminium rod 30mm in diameter and I50mm long pretrudes froma 10
wall which is maintained at 275°C into the environment maintained at 20°C.
Estimate the heat loss by rod assuming that rod end is insulated. also find

fin efficiency and lemperature at the end of fin.

Data k aluminium = 210 Wm K

h between rod surface and environment = 17 W/m? K
(o) One hundred tubhe

e

30:12mm in diameter are arranged in a SQUETC 2Tay AndG

are exposed to steam at atmospheric pressure. Calculate the mass 6f steam
condensed per unit length of tube if tube wall temperature i1s maintained at
25°C. | |

Properties of water film at mean temperature of 99°C are, p = $60kg/m?,

B= 282 x 10%kg/m-s k=0.68 W/m K, Ts = 100°C, A = 2255 KJ/kg.

S0mm disuneter cylinder ata 4
velocity of 50m/sec. The cylinder surface is maintained at a temperature of
50°C. %

Estimaie the heat loss per unit length of cyiindzcr, use corralation.
_ - £ (AT \0.20S 1/3
Ny =0.0266(NRe)™ ™ (Npr)

Data: Physical properties of air at mean film temperature.

. Npr = 0.695
oo Npr=0.695.

1 =2.14x1075 X8 , p=0-966-k%-, k=031
IML.3CC al .

(b} A steam pipe of 60cm long and 60mm i.d. carries stearm at a pressure of
800 x 103-5—2-

m

Surrounding air teniverature is 17°C

Using fellowing data, calculate the rate of heat loss.
(1)  Emissivily ¢ = 0.85

10
(Ts = 170"’0)

.. ~ . s W
(1)  Stephen Boltzmann constant {6)=5.67 x 10

m*K*
(n1)  Natural convertive coafficient h = 1.65(AT)®2,
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- 5. A double pipe heat exchanger is used to heat the fuel o1l from 10°C to- 20
20°C using a hot water available which is at 71°C. The water flows through
copper tube (OD =2.13cm and ID = 1.86¢cm) with a velocity of 0.75m/s. The

0il passes through annulus, formed by inner copper tube and outer steel pipe
(OL = 3.34cm and ID = 3cm). Fue!l oil hows at the rate of 3960 kg/hr.

| Design the heat exchanger for abeve requirement. Use correlation fnr |
e calculation of film transfer coefficients of both sides as

Nu = 0.023 (NRe}*® (Npr)°-
Data : Take the following properties of water and oil.

- Property Water Oil
" p (kg/m?) 082 854
Cp (kI/kg°C) 4.187 1.884
k (W.m°C) 0.657 0.133
1 (m?/s) 4.18 x 10-7  7.42 x 10-4
] loC -oC
fouling factor fwam =0.0004 W f;;=0. 0009 — -
; ' 16
6. (a) Derive for parallel how heat exchgn@g:ér
_l—exp| NTU(1+C,)]
T I+c,
e = effectiveness, Cr = Capacity ratio. + - 10

(b) State and explain bneﬂy, the laws of radiations.
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