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HEATANDMASSTRANSFER

(2019 attern) (Semester - 1) (302042)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidatés:

1) Answer QLor @2,Q.30r Q4, Q50r Q.6, Q.70r Q.8.

2) Neal-diagrams must be drawn wherever necessary

3) Figuresto.fheright indicate full marks.

4)  Assume suitable data wherever necessary.

Ql) @ Explainthefollowing Non dimensional numbers [9]
)" Reynold Number, .
i)  Grashoff Number
iii)  Nussdlt Number <’

b) Estimate heat loss from a\,/é‘ti-cal wall’exposed to nitrogen at 1 atm and

4°C. Thewallis2m higp arld2.5mwideandismaintained at 56 °C. The
average Nusselt numbér,ever height of the wall for natural convectionis
given by ( ™
Nu,= 0.13(Gr Pr)"?
The propertiesfer nitrogeriat ameanfilmtemp aregiven asp = 1.142 Kgha®,

™ ¢

4

K =0.026 W/mK;, v&15.63 x 10° m? /s, Pr = 0.713. [9]

OR
Q2) @ Explaininshort'Critical Heat Flux. [4]
b) Differentiate between filmwise and dropwise condensation: [4]

c) _Air at amospheric pressure and 30 °C flows quer-a flat-plate at 3m/s.
Plate is50cm x 100 cm. Find heat loss in Wt if air-flow is parallel to
100 cm side of plate. Consider both sides o'yl ate.
If 50cm sideiskept parallel to air flows. \What/willpercentageincreasein
heat transfer rate? Plate temperature is<110°C. Given that for forced
convection, use following relation Nu'=.0.664-Re>> Pro=3
Air properties at 70°C: Kinematic Visegasity = 20.02 x 10° m?/s,
K =2964 x 10> W/mK, C_ = 1.009 KIKgK, n =20.6 x 10° Ns/m?*[10]
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Q3) @ WriteNoteon radiation shield. [5]

b) Calculatethe net radiant heat excharige per m? areafor two large parall e
plates at temperatures 427°C arig 27°C respectively € (hot plate)'= 0.9
and ¢ (cold plate) = 0.6.

If apolished auminium shield is placed between them, find the percentage

reduction in the®eat transier, € (shield) = 0.4. [12]
OR
Q4) @ Explanthetollowing [8]
) /Black Body

i Wiensdisplacement law
i) Kischhoff ‘slaw
V) Solidangle
b) ~Calculate the shape factor F12 and®23/for the following geometries [9]
)  Sphere of diameter D insigi'é aubical box of length D

w
i)  Diagonal partitionwithin. Qlong sguare duct
y 4

P

Ao
1) {ii)
Q5) @ Enumerate applications of masstransfer. [4]
b) Explain the mode of masstransfer. [4]

C)-+A wellis 40 m deep and 9 m diameter and the-dimospligric temperatureis
20°C. Theair at thetop ishaving arel ative hdmidlity of, 50%. Determinethe
rate of diffusion of water vapour through the well:’D = 0.58 x 10° m?s.
The partia pressureis equal to saturatian pressiire at 25°C = 0.03169 bar.
At RH = 50% the partial pressure can be takerYas 0.5 x 0.03169 bar. [10]

OR
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Q6) @ Stateand explain Fick’slaw for massdiffusion. [8]

b) WritetheMassDiffusion Equationsin Cartesian, Cylindrical and Spherical
Coordinate system. [6]

c) Explainthefollowingterm [4]
)  mass concéntration

i) molar corgentration

Q7) @ Derivéah expressionfor LMTD of acounter flow heat exchanger. [8]

b) Deterwriine the area required in parallel flow heat exchianger to cool oil
from60°Cito 30°C using water available at 20°C. Théoutlet temperature
of theweter is26°C. Therate of flow of oil is.10 kg/s. The specific heat
of theroil is 2200 Jkg K. The overall.heatd{ransfer coefficient

U.=5300 W/nr¢ K. [9]
OR (4
I'd
Q8) @ Derive Expression for effectivengé of ‘parallel flow heat exchanger in
terms of NTU and capacity katie: [8]

)
b) Consider the following pa'rallel flow heat exchanger specification cold
flow entersat 40°C _, ©44)C_=20,000 W/K

hot flow enters at 150°C” : € = 10,000 W/K
Y

A =30m? U = 500W/m?.K
Determinethe heat transfér rate and the exit temperatures (9]
X X X
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