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HMT Data Book is permitied
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Part A
(3 Q%3 M= 09 Marks)
Define effectiveness. Explain its significance.
What advantage does effectivencss NTU methad have over the LMTD nrelthod?
Wrile shart noles on classification of heat exchanger, |
Pari B

(2 Q% 6 M = 12 Marks)

A counter low dauble-pipe heat exchanger is to be used 1o heat 0.7 kgfs of water from 35 10 90°C
with an oil flow of 0.95 kg/s. The oil has a specific heat of 2. Ikifkg. "C and enteys the heat exchanger
o temperatare of 175°C, The overall heat-transfer coelficient is 425 W/, 'C. Caleulate the area of
tiwe heal exchangor.

A one shell pass and one tube pass heat exchanger uses hot water 1o heat air from 20 10 45°C. The
enlering walct emperature is 75'C and its exit temperature 18 45°C. The total heat-transler rate is to
be 35 kW, If the overall heat transfer coeflicient js 50 Wim?'C, Caleulatc the arca ol the heat
exchanper,

Part C
(1 QG x0G9 M =09 Marks)

by a lavge air-conditioning application, 1500 m>/min of &ir at 1 aim aid 10°C are 1o be heated in a
finned-tube cross flow heat exchanger with hot water entering the exchanger at 80°C, The overall
heal-transfer coefficient is 50 WanZ.'C. Caleulale the required arca for the heat exchanger for an exit

air lemperature of 37°C and exit waler temperature of 48°C
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Instracfions:
L Wrile lepibty
1. FIMT Data Book is permitted
. Scientific and non-programumable caleulators are permitied
Part A
(30 x 3 M =09 Marks)
1. LExplain briefly ™ lumped heat capacity system analysis”
2. Pelime Biol Number & Fourter Number? What is the condition required 1o apply Heisler Charts?
3. What is conduction shape factor? Explain its sipnilicance.

Ty

Part B

(2 Qx0M=12Marks)
Twa pipes are buried in the carth and maintained at temperatures of 2008 and 100°C, The diameters
are 9 cm and 18 em, and the distance between cenlers is 40 em. Calculate the heat-transier rate ner
unit length if the tennal conductivity of earth at this locaiion is 1.1 Wim-"C.,
A eopper sphore having a diameter of 3 am s inidally at a uniform temperature of S0°C. it s
suddenly exposcd 10 an airsiream of 10°C with =15 Wm¥(. Check whelher humped capacity
method can be applied or not. If yes, then caloulate the time required for sphere 1emperature to drop
to 25°C.

Mart C
(1 QG x 09 M = 09 Marks)

A infintte plate of Chromium-Nickel Steel (18% Cr, 8% Ni) has a (hickness of 3.0 cm and J5 initially
uniform i femperature at 300°C, The plate is suddenly exposed 10 2 convection environment on both
sides at 40°C with h=1 50 W/im™'C, Caleulate the ime for the centre temperatures 1o reach 120°C.
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Instruetinns:

. Wrile lepibly

. Teat & Mass Transfor data book is permitted
il.  Sclentifte and pon-programmable caleulators are permitled
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Part A
{2 x 3 M =09 Marks)

1. Define thermal conductivity and Explain g signilicance

2. What 13 meant by thermal contact resistance? Upon what paramelers these resistances depend”?

3. Define 1) Fin elfweency 1) Fin effectiveness

I'art 13
{2 Oxo6M=12 Marks)

4. A Sl-em-diameler pipeline n the Arctic caries hot oil at 30°C and is exposed o a surrounding
lemperatwre of —20°C. A special powder insulation 5 cm (hick surrounds the pipe and has a thermai
conductivity of 7 mW/m "C. The conveetion heat-transfer Coefficient on the ontside of the pipe is @
Wim® "C. Estimate the energy loss from the pipe per meter of fenpih,

5. A composite wall is formed of & 2.5 v copper plale, 2 3.2-mm Jayer of asbestos, wnd a 5-em layer of
fiberglass. The wall 15 subjected to an overall temperature difference of S60°C. Caleulate the hem
flow per unit avea through the composite structure,

Parl
(1 Qx 09 M =09 Marks) .
4. A straighl fin of rectangular profile is constructed of stainiess steel {(18% Cr, 8% Ni) and has a length

of 5 em and a thickpess of 2.5 am. The base emperature 38 maintained at 100°C and the {in is
exposed Lo a convection environment at 20°C with 4 = 47 W/in™ "C, Caleulate the heat lost by the fin

per meler of depth, ang the fin cfficicncy.
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