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1. Consider the uunhngenhmcemantufahntsuhdmrfaceattemperaum
Tnbyalungwcﬂarsohdﬁnp]mdmalmtmpmlmembmmﬁ.

The fin has a constant thermal conductivity kg diameter d and length £,
as shown in the figure below. The convective heat transfer coefficient -
between the fin and ambient is 4. Use a simplified one-dimensional
analysis to find the steady temperature distribution in the fin. {20%)
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* 2,Combined forced and namral convection is known to be sensitive to the
relative ‘orientation of the inertia and buoyancy forces, For & combined
convection flow in a vertical pipe slm“mmm:fnllmmngﬁm
(a)derive the relevant dimensionless groups govemning the flow and

explain their physical meaning,
(b)qualitatively plot the veloeity profiles at selected cross sections
specified on the figure for both aldmg and uppus:mg convection.(20%:
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3 Explain the physical meaning of the following terms:
(c)static pressure of fluid

(a)streamline (b)Bernoulli's equation

4. (a)Sketch a profile of Pitot tabe (10%)

(15%) °

(b)Use a Pitot tube to measure air flow velocity which is 2 m/s. What is
pressure difference (mmAdq) indicated?(:5%)

pressure unit ;1

}=1[Ke/m)

density of air : 1/9.8[Kg - 8%/

uh -l
5 A velocity field is represented as Tinf1+ = (14+t)xi + Byj. Is 1t A
conpressibie or incompressible flow? Find the equation of the

gtreaneline which passes the point x=1 and y=2 at t=0.

(15%)

6. Describe the characteristics of subsonic and supersonic Tlows. Draw
the streamlines of (i) & subsonic and {ii) a supersonic flow over a
thin airfoil shown below and give-the reascns which cause these flow

patierns. (15%)
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