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AR 1352 — HEAT TRAINS

PART & (30 » 9 = 30,

Thatinguish between diffusion and radistion hest teansfer,

State “the condition which must be satisfied to trea: the temperature
distribution in a fin as one-dimensional.

What is the effect of the Prandtl number of a fluid on the relative thicknesses
of velocity and temperature boundary layers when the fluid flow is parallel to a
flat plate?

Discuss what is diffuse surface.
What is meant by radiation shape factor?
When is NTU method useful in heat exchanger analysis?

Why the directions of fluid flows are immaterial when ons fluid undergoes
phase change?

How will you define the characteristic length of a horizonts! nlate?

Brief on ablative cooling.

10. What is meant by radiation blockage effact?
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A spherics!, thin

nitrogen 2t - 198°0. Th :
with two insulation wmateriale of ik 2
gurface is exposed to nmbient air at 303 K The ther
conductivities of first and second layers are 0.044 Wim K und
0.0018 Whin K respectively. If outer heat transfer coefficiont is
99 W/m? K and latent heat of vaporization of liquid witrogen i
9 x 102 kd/kg K. Determine the rate of vaporizatisn of Hguid
pitrogen per hour, (8)

The temperature distribution acrozs 2 wall 1 o thick at o cortain
instant of tine is given se T{x)=a +bx + ex®,

where T is in degrees Colsius and = i in meters, while o - a0,
b = 300°C/m, and ¢ = 650°C/m? '

A wniform heat generation of 2000 Whn® i presen

aves 15 m? having the properties o = 1600 kg/md, I = 8

wall of
P W/mK,
srabering
bes of

and Cp =
| (= 0) and leaving the wall (&

the wal
change of anergy storng:
temperatiye change ab

An ivon rod is attached b
200°C. The dismeter
conductivity is 85 Whn!
into the smbient aiv 4
15 W/m? XK. What is the tomaperabs

from the tank? Caleulaiz the heat trapefer vate
efficient and effectivenesa. (8
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frovn the fin
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A steel pipeline (1.1 m diameter) haz a wall thickness of 38 mm.
The pipe is beavily insulated on the outside, and before the
initiation of flow, the walls of the pipe are at a uniform temperature

of ~21°C. With the initiation of flow, hot oil at 60°C is pumped

through the pipe, creating a convective condition corresponding to
B o= 500 Whn? i at the inner surface of the pipe, What are the
appropriate Biot and Fouxier wumbers 8 min afier the initiation of
flow? AL t = & min, whai iz the tempersiuare of the axtovior pipe
17 What is the heat flux to the pipe

surface covered by the insulati;
from the oil at t = 8 min? (8

A 9.5 kW immersion heater is vequired to heai walex o
65°C without the surface temperature of the heater exceeding
90°C. Assuming that this heating surisee is @ horizontsl cylinder
and disaceter d, find & numerieal formula relating these two
dimensions. Hence determine the length of heating element
required when the disineter is (1) 10mre and (2) §0mu, (8)
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Hiad the avers g« hest transbs it and G
tranafer from s vectangular plate mﬁ (E B m E@ng in xh@ dive
How and 1.25 m wzzde The plate iz maintained at 60°C wheyn
in mitrogen that has a Wlomiy of 2.5 /s and

ot

5CG m from the leading edge of ,»i“h ﬁ&i i&%@ w}‘ eit ziv at
300 K and 1 ber flows over lhe piau, Bt o, velocity of 300 wfmin.
IFnd the mauss fow rate which enters the boundayy layer betweeon
2 o= 0.8 moand 0.5 we The viecosity of air at 300 B s
.85 5 105 kghma, (8)
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: ) : the surface as
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of gide 3 m is beated from ihe fleor by maintaining it
neraturs 350 K. The hent transfer takes piace to
; and side walls, whicl

ioere msintained at 290 K. The floor
2 spivity of 0.9 ﬁ.mii the ceiling hag an endssivity of 0.6,
Determine the heat tranafor (1) to the side walls having emisgsivity
of (}.5 ( ? ) Lo z.,am aid 4:» walls ;f th m rave woll ineulated and (3) find the
(10

of spherical shaps of

Determine the emisgiy
1.75 in diameter al K in the following
prosgures, The gee consists of & 20 and the rest are non-
radiating gases. The totel pressure of &}h(‘z gas is (1) 1 atm. (2) 4 atm
and (3) 0.4 atm. (6)
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(a)

(b)

{ii)

(i)

(1)

(i1)

mx&mm‘ﬂex 5
cooling vy
(1) countey fow, oy
tranefor coafficient x

The inlet and sutlet temperatures of coo
rate of 1.1 kg/s through the tubes are 4
The tube diametm‘ me 40mm, length i
Determine the (1) overall hem branfes
transier uxslm (3) effectiveness ¢
condensation if latent heat. of cong
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astmnrpheric aiv is ot
dergii, ]

piyee o

A vounder flow double
from 28°C to 45°C wi
185°C and leaves ab 145°C, The fiy Y
overall heat transfer coefficient is 140 Wim2 K, Assume the oo
hieat of oil as 2.1 kd/kg K. Suppose the water flow rate is reducod fo
half, what new oil flow rate would be necessary fo maiat:

- T .
oo het 58 SHOS

. dey 3
I3 d,c.:

aiv: the
same outlet water temperature. (8)

Discuss in detail the convective heat transfer in gas turbine

combustion chamber. (8)

Explain about the factors affecting the liquid propellant rocket

thrust chamber coolant system. (8)
Or

Explain Radiative heat transfer in rocket nozzles. €]

Discuss in detail the effects of aerodynamnic heating and hest

transfer of a steady supersonic flight. (8)
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