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HEAT TRANSFER AND EVAPORATION

(Maximum Marks : 100) Time : 3 Hrs
PART_A

(Maximum marks: 10) Marks

l. Answer all questions in one or two sentences. Each question carries 2 marks.

1. Define conduction.

2. List t\ro important characteristics of insulating materials used in industry.

3. Define gray body.

4. List the two types oftube pitch used in heat exchangers.

5. State Duking rule. (5X2:10)

PART- B
(Maximum Marks : 30)

tr Answer any five ofthe following questions . Each question carries 6 marks.

l. Summarise the Fourier's law ofheat conduction.

2. Derive an equation for conduction through cylindrical wall.

3. Compare between Drop wise condensation and Film wise condensation.

4. Draw the neat sketch ofU tube heat exchanger and label its parts.

5. Saturated steam at 100"C is condensing on the shell side ofthe shell and tube heat

erchanger. The cooling water enters the tube at 30'C and leaves at 70"C. Calculate

LMTD in parallel flow.

6 Draw the neat sketch of long tube evaporator and mark its parts.

7. Draw the net diagram ofbackward feed arrangement in multiple effect

evaporation. system. [5x6 -30]

PART- C
(Maximum marks : 60)

(Answer one full question from each unit. Each full question carries l5 marks)

UNIT I

lIl (a) An ice bor has a walls constructed ofa l0 rrnr layer ofcork board contained

[.;etrveen trvo wooden ualls. each of 20 rnnr thick Compute lhc ratc ofheat rcnroved
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per unit area, if inner wall surface is kept at 263K, while the outer surface

temperature is 303K.

Data.

K for wood:0 105WmK.
K for Cork board:0.041 WmK (e)

(b) Differentiate between steady state conduction and unsteady state conduction. (6)

OR

ry (a) Determine the overall heat transfer coefficient Ui based on the inner surface

of 2.54cm OD,2.28cm ID heat exchanger tube (k:102w/mk). If the heat

transfer coeflicients at the inside and outside of the tube are hi:5500w/m2K and

ho:3800dm2k. (8)

(b) Derive an equation for heat conduction through the composite wall. (7)

UNIT.II
V (a) Interpret the steafan Boltzmann law.

(b) Compute the inside heat transfer coefficient for a fluid flowing at a rate of
300 cm3ls through 20mm inside diameter tube heat exchanger.

DATA
Density of flowing fluid : 1100Kg/m3

Viscosity of flowing fluid :O.8Kg/ms

Specific heat of fluid : l.26IUlKgK
Thermal conductivity of fluid : 0.384dmK
Viscosity at wall temperature : 1 Kg/ms

Length ofheat exchanger :5m (9)

OR

VI (a) Explain the pool boiling of saturated liquid, with the help of figure.

(b) Determine the rate of heat t.unrf.. by radiation from an unlagged steam

pipe at 377K to air at 283K. Assume emissivity:0.9.

(c) State the Wiens displacement law.

(6)

(1)

(4)

(3)
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UNIT- TII

VII (a) Explain the constructional details and working of Fin type heat exchanger. (8)

(b) A heat exchanger is required to cool 25Kgls ofwater from 360K to 340K
by means of30Kg/s ofwater entering at 300K. If the overall heat transfer
coefficient is l500Wm2K. Compute the surface area required in parallel flow.
If Cp of water is 4.l87KJ/KgK.

OR
VIII (a) Crude oil flows at a rate of l500Kg/hr through the inside pipe of a double pipe

heat exchanger and is heated from 303K to 363K. The heat is supplied by gasoline.

Gasoline enters at 473K and leaves at 3 73K through annular space. Determine the
heat transfer area for co-current flow and sasoline flow rate.

DATA
Cp of gasoline = 2.5lKJ/KgK
CP of crude oil = 2.1 KYKgK
Overall heat transfer meffrcient :465dm2K

(b) Draw the neat sketch of floating head heat exchanger and label its parts. (6)

UNIT_ IV

IX (a) Draw the neat sketch ofForward feed multiple effect evaporation system

and label its parts.

(b) A single effbct evaporator is to concentrate 40000Kg/hr ofsolution having
concentration of I 0% salt to a concentration of 50% salt by weight. Steam is

feed to evaporator at a pressure conesponding to saturation temperature of399K.
The evaporator is operating at atmospheric pressure and boiling point rise 5K.

Compute (1) Capacity (2)Economy (3) Steam flow rate and

(4) heat load.

Feed'temperature - 378K

Specific heat ofFeed :4KJlKgK

Latent heat ofsteam at 399K :2l85KJ/Kg

Latent heat ofvapourisation ofwater at 373K : 2257K1/Kg. (9)

OR
X (a) Explain the constructional details and working of falling film evaporator. (8)

(b) I)erive material and energy baiance equalion fbr single e1l'ect evaporator. (l')

(7)

(e)

(6)

*******,k't***
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