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Note/ Attempt five questions and use data book only

(i) The outlet temperature ofcooling water ofthe new cooler.

(ii.; The length olthe new cooler.

L./ 1, ^1 
(10 Marks)

0mmandat50"CisexposedtoatmoSphereat]0.C.|
Conrpu." the free convection heat transfer from this plate with that which would result due to forced 

I

convlction over the plate at a velocity equal to twice the maximum velocity which would occur in free 
I

convection boundary layer. The thermo-physical properlies at 30'C are: k - 0.02671 .W/m'C . 
I

v - 16 , 10-6 m2is . Pr - 0.701 ( l0 Marks) |

e2l A fin 5 mm thick and 45 mm long has its base on a plane plate which is maintained at 125"C. The 
I

ambient temperature is 25'C. The conductivity of fin material is 55WmoC and the heat transfer coefficient 
I

is 145 Wm2oC. Determine:
(i) Temperature at the end ofthe fin
(ii) Temperature at the mid dle of the fin.
(iii) heat dissipated by the fin (per metre width).

(10 Marks)..-,1

e3/ Two identical circular plates each with area lm2 and emissiviry 0.5 are arranged facing each other in a

lirge.oom. The emissive power of the plates are 30 KWm2 and 3 kW/m2 respectively. The temperature of
the sunounding is 27oC. The surface ofthe plates facing each other only are radiating energy, find
(i) Distance between the plates.

(ii) Temperature of the plates.
(ii1 fteai transfer to the iurroundings fiom the plates. Assume the shape factor between the plates as 0.6.

( I 0 Marks)

e4/ A 15 mm diameter mild steel sphere 1k = 42 W/m'C) is exposed to cooling airflow at 20"C resulting in the

convective coefficient h = 120 Wim'oC. Determine ttre following:

(i) Time required to cool the sphere from 550'C to 90'C.
(ii) lnstantaneous heat transfer rate 2 minutes after the start ofcooling
(iii) Total energy transferred from the sphere during the first 2 minutes.

ioi mild steel take: p :7850 kg/mr, c -- 475 Jlkg'C and ct = 0.045 m2lh,
( I 0 Marks)

e5/ A 750 mm square plate, maintained at 28'C is exposed to steam at 8.132 kPa. Calculate the followin-

1i; fne nm thicknesi local heat transfer coefficient and mean flow velocity of condensate at 400r;1
lrom the top of the plate.

(ii) The average heat transfer coefficient and total heat transfer from the entire plate.

(iii) Total steam condensation rate.

livj rhe heat transfer coefficient if the plate is inclined at 25' with the horizontal plane.

Take the following: Properties of saturated vapour at 8.132 kPa (or 0.08132 bar) are:

T,ut: 42"C, pv = 0.0561 kg/m3, h1* = 2402 kJlkg and the properties of saturated water at 35oC are:

ps: 993.95 kg/m3, k : 62.53 x 10-2 wm.'C, 1t 
: 728.15 x l0-6 kg/m's '

( l0 Marks)

e6/ An oil is cooled to 375 K in concunent heat exchanger by transferring its heat to the cooling water that

leaves the cooler at 300 K. However, it is required that oil must be cooled down to 350 K by lengthening the

cooler while the oil and water flow rates, their inlet temperatures and other dimensions of the cooler

remaining unchanged. The inlet temperatures of the cooling water and oil being 288 K and 425 K

respectiv;ly.lf the length of the original cooler was 1 m, calculate the following:
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