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Lxplain the following terms: (794)

(@) state postulate, (b critical temperature, (¢) heat enging,

For the following processes. consider the total ehlropy wenerated o the control mass and Wy Lhe
surraundings. Describe the processes tiat change the entropy and the sign change of each process, Explain
Your answer. (£%)

{4) A cake of ice floating in water that is very near the freczing wmperature slowly increases in mass ntil atl
the water is frozen. (Take the control mass as the jce plus the water,)

(%) One kilogram of putty is dropped onto a Peor tle and sticks withoul bouncing.

Starting with the sccond Tds relation, show that for an ideal Bas underpoing an tsentropic process, the

temperatre and specific volume obeys the foltowing rclation, i the specific heats are approximately
constant, {10%)

T 1u*! = pomgtany

Alr exits an adiagbatic turbine at o pressute of boatm. The inlet condition are T, = 1100 °C and Py =5 gtm.
The actual wark cutput is 381.8 kikg, Determinc the isentropic efficiency of the turbine., Flease define the
spstem or controd volume clearly, and Hist ol axsumptions wsed. {10%)

Describe the processes of the ideal Oto cycle and derive the thermal efficiency, which is function of
compression catio. (20%7)

Determine the Joule-Thomson coefficient flemperature-pressure relation for o fluid) for an ideal gas. [15%)

Please make a brief deseription of the definition, pliysical significance and dimension of the {ollowing ilems.
{1 8%

{a) thermad resistance, () Biot number, () fin effectiveness

{d} heat teanyfer coefficient, {e] Nussell number, {f radiative emissiviry

[Example}
Reynolds number: Ren = pulp, ratio of tnertia force 1o viscous foree, dimensionless.

8. The varistion of temperature in a Nal plate with heat generation rate g is  TIK

turing a steady state process. The condustivity of thar wail s |6 Wan K. h/_\
1
(a} Estimate the heat flux on buth sides of the wall. (6% 150 F
(b) What is the heat generation rate per anit velume of the plate? (6%} 100
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