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The ever-popular cooking devicelEBE4 is designed as the attached figure. Please
identify all the relevant heat transfer processes. (324) Also indicate the possible
improvements that you may have according to the design and the materiais in the atiached
figure. (5%)
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4) (25%)
A thin electrical heating element provides a uniform heat flux q" to the outer surface
of a duct through which air flows, The duct wall has a thickness of 10 mm and a
thermal conductivity of 20 W/m K.
(a) At a particular location, the air temperature is 30 °C and the convection heat
transfer coeflicient between thie air and inner surface of the duct is 100 W/m? K.
What hat Mlux q” is required to mainiain the inner surface of the duct at T, = 83"C7?
(15%)
(b) For the conditions of part a, wihat is the lemperature (T,) of the duct surface next
to the heater? (19%4)
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{a} What dimensionless groupis] influence the friction factor for
flow through a cirzular tube?

{(b) If we plan to extend the use of friction—factor chart obtained
from a circular tube svstem to flows through a non-clireular
conhuit, will it work under turbulent flow and laminar flew? IF
the answer is yes, how do vou define the characteristic length?
If the answer is no, why?

G} [20%)

Air at 1.7 atw gauge and 15vC enters a horizontal F5-mm steel pipe
that i=s 70 m long. The velocity at the entrance of the pipe is &0
m/3. Assuming isothermal flow, what is the pressure at the discharge
end of the line? Viscosity ¢ = 0.0174 cP, friction factor f =
.0044, gas constant R = 82.056%10°3 olatm/kemol"K. In the
derivation vou may need a relationship, u du = - u'p ! dp, where u
is the velccity and 2 is the densitr.




