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1. (&) 2™ Jaw of thermodynamics -Clasius Statement? ; (2% ;
{b) Purpose of heat engine? (2%);
(c} Difference between saturated vapor and superheated vapor (2%)?
(4} Difference between Immediate surrpundings and Environment (2%)
{c} Definition of dead state (2%%)

2 . Compared to saturated liquid(#&fe 3z #), compressed liquid (38 & % 8) is

characterized (4% &) by
compressed ligiid gaturated liguid
a) P { } PepatagivenT (2%
b} T { } Temwatagiven P {2%}
) v { ) veatagiven P and T (2%}
d) u )1 uratagivenPand T (2%)
) B¢ ) hratagivenPand T (2%)

BREHREANS, >, % =

3. Mzke use of equation - and demonsirate
{2} a reversible adiabatic process is mecessarily isentropic process {5%)
but (b} a isentropie process isn’t necessarily a a reversible adiabatic process (5%)

4. A tank contains a fluid that is cooled while being stirred by a paddle whee]. Initially,
the internal energy of the fluid is 10 kJ. During the Q=3 4T
cooling process, the fluid loses 3 kJ of heat, and the
paddle wheel does 6 kI of work on the fluid.

~Determine the final internal energy of the fluid?
(10%)
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S. Ideal Otto cycle v F, HRHE {(a) - (d) 2HAMHEHE (10%)
(&) (b) (c} G
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6. (20%) (). Please describe the physical mechanisms of condustion, convection
and radiztion, and then also write their rate eqnations. 53

(b). What is heat transfer defined ? £
"(c} What is a thermal contact resistance 7 5%

{d) Please write heat equation in Cartesian coordinates, with three dimensicns, heat
generation and unsteady. 5/?

7. {15 %) A thin walled copper tubes of radius r; is used to transport a low
temperature refrigerant and is at a temperature T; that is less than that of the
ambient air at T., around the tube. Is there an optimum thickness associated with
application of insulation to the tube, Please construct the thermal circuit of heat
flow resistance. And prove the aptimal insulation radius is .. = k/h.

8. (15%) For flow of a liquid metal through a circular tube, the velocity and
temperature profile at a particular axial location may be approximated as being
uniform and parabolic, respectively. That is, () =Cy and T(x) ~Ts=Cz | 1-(rfro)’},
where C; and Cy are constants. What is the values of the Nusselt number Nup af this
location ?
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