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Answer any five questions
All questions carry equal marks

D_erwe the general heat conductron eg uatlon in Cartesmn Coordrnate system ----- ]
/A furnace wall consists-of'200 mm layer of refraétorybrieks, 6 mm layer- of'steel plate-
and a 100 mm layer of insulation bricks. The maximum temperature of the wall is
1150°C on the furnace side and the minimum temperature is 40°C on the outermost of
the wall. An accurate energy balance over the furnace shows that the heat loss from the
wall is 400 me It is known that there is a thin Iayer of air between the layers of

LA

||) W har is the Iemperature of the outer surface of the steel p]ﬂtt. [7+8]

2.a)  Derive the expression for temperature distribution under one dimensional steady state
heat conduction through composite cylinder.

b) Def‘ ine therma] eonductlvrty, thermal drffusw]ty and thermal resrstance and write their

\ ; o - [7+3]

3.a) "'-Derwe an expressron for temperature dlstrlbutlon and heat transfer rate through fin'
insulated at the tip.
b)  What are the assumptions for lumped capacity analysis? Discuss. [8+7]

4. Aluminum fins of rectangular profile are attached on a plane wall with 5 mm spacing.

The fins. have thickness.y = 1 amm,-L. = 10 mm, .and the thermal- conductrvrty

; K 5 200- me K The wall is malntalned ata temperature 200°C, and:the fins drssrpate

‘heat by convection into” the ambient -air at 40°C; “with heat’ transfer coefficient:
h =50 W/m?K. Determine the heat loss. [15]

5.a)  Explain the Reynold and Colburn Analogy.

b) A plate of length 750 mm and width 250 mm has been placed longitudinally in a stream
of crude oil which flows with a velocity of 5 m/s. If the oil has a specrﬁc grawty of 0 . ST
and klnt,mdtf(. wscosrty of 1 stoke,-’"' : lculate ' .

i) Shear stress at the mlddle of p]ate and
iti) Friction drag on one side of the plate. [7+8]

6.a) Show by dimensional analysis for free convection, Nusselts number is a function of
Prandtl number and Grasshoff number.
W‘hat are the advahtages and hmlta‘tions of drmens:onal ana1y51s‘7 Explam

..........




8.a)
b)

‘ITake the latent heat Of vaponzatl(m at l.OOOC is 225?...kJi‘kg ------

Derive expression for effectiveness by NTU method for parallel ﬂow heat exchanger

;mlet aid outlet temperatures "of water are 15°C “and  70°C respectwely The

condensation of steam takes place on the outside surface of the tube. If the overall heat
transfer coefficient is 230 W/m?K, calculate the following using NTU method:

i) The effectiveness of the heat exchanger
ii) The length of the tube

iit) The rate of steam condensation;

Explam brleﬂv the various regimes of saturated pool bmlmg by drawmg the dlagram
What is a black body? How does it differ from a gray body? Discuss in detail. ~ [8+7]
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