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General instruction(s):

e Answer All Questions
* M- Maxmark; CO - Course Outcome; BL - Blooms Taxonomy Level (i - Remember, 2 -
Understand, 3 - Apply, 4 - Analyse, 5 - Evaluate, 6 - Create)

* Use ofa heat transfer data book is allowed

¢ Course Outcome Statements:
CO 1: Solve the steady and unsteady heat conduction problems for simple
geometries.
CO 2: Analyse the natural and forced convective heat transfer processes

Maximum Marks: 50

Question M co BL
As part of a heat treatment process, a 59 mm thick steel plate
(k = 42.5 W/m-°C) is heated uniformly to 425 °C. After the
heating cycle, the plate is suddenly removed from the furnace
and exposed on both faces to air at 65 °C, with a convective heat
transfer coefficient of 285 W/m?°C. Determine the
temperature at the center and at a point 12.5 mm from the

midplane after 3 minutes. Also calculate the total heat
transferred during this period.

10 COo1 BL3

An air preheater with a rectangular cross-section (10 cm x 20
cm) is used to heat air at 1 atm and 300 K. The air flow rate is

0.2 kg/s, and the duct length is 250 cm. The walls of the
preheater duct are maintained at a constant temperature of
400 K. Calculate the heat transfer to the air and the exit

temperature of air.
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A cylindrical electronic component dissipates 0.4 W of p(;wer.
The component has a diameter of 0.3 cm and F:i lengt}.] of li) an1,
and it is mounted on a circuit board. Coc).ling is provndefi y il!r
flowing across the componentata veloccl,ty of 240 m/r;\;z:,n\;vtl)l;
the free stream air temperature at 35 _C', Makzealerremine e
initial assumption for the film tempetatulre,l ke
convective heat transfer coefﬁcient: and ca cludal il
temperature of the component. Verify the validity
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temperature assumption.
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Engine oil i1s heated by flowing through a circular tube of
diameter D = 50 mm and lenpth L = 25 m and whose surface is
maintained at 150 °C. If the flow rate and inlet temperature of
the oil are 0.5 kg/s and 20 °C, what is the outlet temperature’

What is the total heat transfer rate g for the tube?

A [:rc-*h_r-at?r involves the use of condensing steam at 100 °C on
the inside of a bank of tubes to heat air that enters at 1 atm and
25 °C. The air moves at 5 m/s in cross flow over the tubes. Each
tube is 1 m long and has ar

bank consis
G = St -15 mm. What is the total rate of heat transfer to the

air?
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ts of 196 tubes in a square, aligned array for which

1 outside diameter of 10 mm. The
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