Code No: 5221AQ _ R15 |
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

M. Tech 1I'Semester Examinations; Auoust 2017 |
ADV,‘_ NCED HEAT AND MASS: TRA’\ SFER
(Tnermal Engmeermﬁ)

his question paper contains two parts A and B.
Part A is compulsory which carries 25 marks.” Answer all questi
ist ts- ny 5 TTmtb Answer any one full-question from eac

& a, b, cas cut) ques‘nons :

PART - A .
5 x 5 Marks =25

Explain various terms in general heat conduction equation. (5]
List out and compare types of ﬁmte difference methods used in steady and transient |
stafe heat conduc ) ‘ Yo

Explain briefly the
Mention aS\umﬂt;

Discuss the Significance of non-dim

"\Pri‘\"é“{"le General Heat 9 nduction Equation in Cartesian co-ordinates. :

A carbon steel (K=54w/m C) rod with a cross-section of an equilateral triangle (each
side 5 mm) is 80 mm long. It is attached to a plane wall which is maintained at a
temperature of 4000” The surrounding environment is at 50°C and unit surface
conductance is 90w/m”. Calculate the heat dlssxpated Dy the rod. [5*5]
W r1te a brlef note on nme constant andj’resp nse of ‘temperature in csase f transient heat

¢onduction. (107"
State and explain momentum equation.
What is dimensional analysis and how it is used for forced convection methed.  [5+5]

OR
Differentiate lmp‘ cit and explicit <c1 hemes of finite difference methods. .
Develop. FDE formu : hé:\ka:_t""céndhction i”il__a:"‘sl"‘
L and._energy generated g w/m “Selve.if q = 8 % 105 w/m®, k = 20.‘w/m/k, th
temperature at the wall are 22°C inside and 230°C outside. Take the thickness of the
wall as 0.5 m and make at least five divisions. [5+5]




o

A furnace in the form of a cube of 2 m side has gas in it at 1500 K. The analysis of gas
is 16% CO,, 10% H,0 and the rest are non rad1atmg gases. Determme the emlssmty of

ofa]; pressure is:1 atm

the-gas 'bodv The t

Dry air at 30°C ﬂows over a flat ‘laté’ af 30°C which is covered with a water film. The
velocity of the flow of air is 6 m/s. The plate is 1 m long. Determine the average
convection mass transfer coefficient and also the mass of water evaporated per second.
Given diffusi on, Dag = 2.6 x 107, Sc = 0.615, Density of water vapor at 30°C is

P“— 0.03 Kg/m’. [‘ 0]

A h WaH contal er @ "1iencrth ’O@ mm Wwith a hot pro. SS ﬂmd at.»- 0°C .placed m a
quisséent cold water bath at 10°C. ‘Heat transfer atinmer and outet surface of the
container may be approximated by free convection from a vertical plate. Determine the
overall heat transfer coefficient between hot process fluid and cold water bath. Assum :
the properties of hot process fluid as that of water. ‘ [10]
OR

Food preparatlon in_the form of horizontal cylinder of 3 cm dia, is _,to be heated by_,
idensation of Swam'ﬂver its surf_ e. Compare the i

40°¢ for'steam temperatures s of 100°C.and"120°C.

Explain the physical significance of the mass
analogy between heat transfer and mass transfer.
OCR
Write short notes on any two of the following
a) bi fusaon and COI"VF‘C'[IVC Mass Tramfel analogie
b) Radiation.” ‘ ;

¢) Dimensional ana

---00000--- :




