17ME63

' 1xth Semester B.E. Degree Exammatlon, June/July 2023
£

‘ Heat Tran fer
ime: 3 hrs.

Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full questton from each module.
2. Use of Heat Transfer data hand ok is permitted, steam table is permitted.

Module-l ,,,,,, .
1 a. Explain the different modes of heat transfer with laws govemmg them. (09 Marks)
What are the three thermal boundary conditions? Explam (06 Marks)

c. Derive an expression for rate of heat transfer and variation of temperature with radius for a
hollow cylinder. / (05 Marks)

50, will be treated as malpractice.

10 Marks)
b. A thin metal sphere of diameter 300 pom is used to store a llqueﬁed gas at 200 C. To

,,,,,,,

30 mm thick. The first layer. of msulatlng material has a thermal conductivity of
0.06 W/m-K and second layer has a thermal conduct1v1ty 0f 0.6 W/m-K

Determine the heat leakage,
(1) When the better insulator is next to sphere

(1)) When the better conductor 1s next to sphere (10 Marks)

; Module—Z
3 a. Derive an expression for critical thlckness of 1nsulat10n for a cylinder and explain its
51gn1ﬁcance y (08 Marks)

phenpherry of casing. If theﬁemperature of casmg is 56°C and amb1ent temperature is
26°C. Determine  hea issipation from casing body. Take h=25 W/m’K and

‘,K(ﬁn) 30 W/m-K. As e that fins are ins:u,,lated at the tip. (12 Marks)

OR
4 a. Derive an expression for the temperature distribution and rate of heat transfer for a pin fin,
when the tip/of the fin is insulated, (12 Marks)

b. Al2cm dlameter long bar 1n1tlally at a uniform temperature of 40°C is placed in a medium
at 650°C Wlth a convective co-efficient of 22 W/m’K. Calculate time required for a bar to
reach 255°C. Take K = 20 W/m—K, p =580 kg/m’, C = 1050 J/kg-K for material of bar.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

(08 Marks)
Module-3
5 a. Explain the physical significance of,
(1) Prandtl number (1) Reynold’s number
(111) . Nusselt number (iv) Grashoff number. (08 Marks)
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[Cp = 2130 J/kgK]. from 160°C to 6
“medium. The flow tate of cooling water through inner tube of 0.5 m diameter is 2 kg/s.
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surface :
(1) The plate is horizontal and hot surface faces up.
(i)  The plate is horizontal and hot surface faCes down. (12 Marks)

Using dimensional analysis, obtain the: drménsronless parameters m~forced convection heat
transfer. (10 Marks)
Air at 25° C and atmospheric pressure flows across a heated cylinder of drameter 7.5 cm. If
the velocity of air flow is 1.2 rrx/s and the cylinder surface is ‘maintained at 95°C, compute

the rate of heat transfer. (10 Marks)
Module-4 9

State and explain the foﬂoWrng laws of radiation: ®..

@) Krrchoff’ ] Iaw

(i)

(i)

(1v) Lambert cosine law (08 Marks)
Two largé‘ parallel plates of equal area are at temperature 150°C and 40°C while their

ernrmsrvrtres are 0.6 and 0.7. If the radlatron shield of em1ss1v1ty 0. 04 is 1nserted between the

»»»»»

radlatron shield.

OR
Explain briefly the concept-of black body. : (05 Marks)
For a black body enclosed in a hemispherical space prove that emissive power of the black

body is 7 times the intensity of radratlon (07 Marks)
Define : (i) Emissive power +(i1) Radiation shleld
(ii) Radiation shape fact (1V) Radrosrty : (08 Marks)
o ¢ % Module-5 .
Define LMTD and obtaln an expressron for LMTD for parallel flow heat exchanger.
(10 Marks)

A counter flow concentrrc tube heat. exchanger is used to cool the engine oil
with water available at 25°C as the cooling

While flow rate of 011 through outer annulus of diameter 0.7 m is also 2 kg/s. If the value of

2

be to meet- 1tsmcoohng requrrement ~ (10 Marks)
OR

With neat sketch, explam drfferent regims of pool boiling. (08 Marks)

Explain filmwise and dropwise condensation. (06 Marks)

,,,,,

Air free saturated steam at a temperature of 65 °C condenses on a vertical outer surface of a
3 m long vertical. tube maintained at a uniform temperature of 35°C. Assuming film
condensation, calculate the average heat transfer co-efficient over the entire length of the

surface. (06 Marks)
4 % sk ok ok ok
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