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1. A worker pressurizes a rigid pipe (30 mm inside diameter, 20 m long) with dry air
to check for leaks. The temperature and absolute pressure of the air in the pipe
are 35 °C and 205 kpa. The worker returns 24 hours later and the absolute
pressure has dropped to 183 kpa, while the air temperature inside the pipe has
decreased to 21 °C. :

(2) Would we conclude that the pipe has leak merely because the pressure
decreases from 205 to 183 kpa,why?

(b) If the pipe has leaked, caloulate the mass of air that has leaked form the pipe.
(note: Universal gas constnat is 287 pa-m’ /kg-K')  (15%)

2. Suppose that a closed, frictionless piston-cylinder that contains water executes a
Camot cycle. The water is initially at 250 °C and has a quality of 80 percent.
The water is expanded isothermally until its pressure reaches 2 Mpa. The process

s followed by an adiabatic expansion to a temperatyre of 175 °C. The T-s
diagram is shown below for your concenience. (a) Draw the corresponding p-v
diagram, (b) calculate the thermal efficiency of the cycle, {c) calculate the heat
transferred during the isothermal expansion, (d) claculate the work associated with
the adiabatic expansion, (¢) calculate the heat transferred during the isothermal
compression. (15%)

Supplementary date :

Saturated table for water :

T, °C| p., » Mpa s, Kikg-K| s, Kikg-K u,, ki’kgf u,, kVkg
170 - 0.7917 2.0419 6.663 718.33 2576.5
180 1.002 2,1396 0.5837 762.09 25837
250 3.973 2.7927 6.0730 1080.4 2602 .4

Sup.erheatcd table for water-vapor at 2 Mpa :

T,°C| v, em’ /gl u, kikg b kkg| s, Kikg K T4
240 | 108.5 26596 | 2876.5 6.4952
280 | 120.0 27364 | 2976.4 0.6828

3. The exposed surface (z = 0} of a plane wall of thermal conductivity £ is subjocted to

microwave radiation that causes volumetric beating to vary as

a(z) = do (1 - %;)

where ¢y (W/m?) is a constant. The boundary at £ = L is perfectly insulated,

while the exposed surface is maintained at a constant temperature Tp. Determing the
temperature distribution T{x). (15%)
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4. One hundred kilograms of saturated moist air at 101.325 kPa, 10°C is in a pis-
ton/cylinder arrangernent. I it is beated io 45°C in an isobaric process, find the
heat inte the system and the final relalive humidity. If it is compressed from the

initial state to 200 kDa in an isothermal process, find the mass of water condensing.

Note that the water saturated pressure 10°C is 1.227 kPa. (20 %)
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5. Consider the flow in 2 circular tube as shown. within the test section tength (between 1
and 2) a constant heat flux qs" is maintained. In case A, the flow hecomes
hydrodynamically and thermatly fully developed within the test section. In case B, the
flow is still developing when it flows out the test section,

{a) For the two cases, sketch, qualttativety, the surface temperature Tdx) and the {luid
mean temperature Ty, (x) 23 a function of distance along the the test secltion x.
{(b)Assuming that the surface flux q<" and the inlet mean temperature 1y, ; are identical
for both cases, will the exit mean temperature Trp 2 for case A be greater than, equal to,
or less than T 3 for case B? Biefly explain why, (20%3)
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6. The surface of 4 satellite receives solar radiation at a rate of 400 Btwh-ft2. The surface
has an absorptivity of = 0.8 for solar radiation and an emissivity of = 0.9, Assuming
- no heat losses inte the satellite and a heat dissipation by thesmal radiation into lhe space

15
at absolute zero, caiculaie the equilibrium temperature of the surface. {15%) i E ! _ !




	EN03_85_06之1
	EN03_85_06之2

