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1. The initial volume, pressure and mass of a substance is 2 m3, 100 Kpa
and 0.5 kg, respectively. The system is expanded at constant
temperature until the final volume becomes 4.5 m3. Determine the
heat transfer and work done if the substance is (a) Hydrogen (b) Water.
Also describe the expansion process for water if the final volume

become 20 m3. (25 &)
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.« (@A rigid, wéll—insulatedg&ﬁh‘k is filled initially with m, kg of air at a pressure of p1bars and a
- temperature of T . A feak develops, and air slowly. escapes until the pressure of the air
remaining it the tank is p, bar. Employing the ideal gas model, determine the amount of
mass remaining in.the tank and its temperature. ( / 5/ ) ’ :

(b) If the tank is uninsulated and the leakage is considered to be very fast, to an extreme what
difference will result? Please also determine the final remaining mass and temperature. (/¢ /)

3 (@ Fora Carnot cycle with heat source temperature (75) and héat-rejection temperature

(7r), what is its cycle efficiency between these two temperature? (2%) please sketch a
curve of Carnot cycle efficiency versus heat source temperature (75) for a fixed heat-
rejection (7r) temperature. (3 %) A : '

(b) Sketch the ideal P-V diagram of the following cycles, please show their specific
process (e.g. you may use ® to reprezent constant pressure process) :
about its application to th
(1) Otto cycle
(2) Diesel ¢ycle
(3) Brayton cycle
(4) reheat Brayton cycle

ess), give an example
e real world engine, respectively. (20%) ’

4. In a closed system, a real gas whose P —y — T behavior is described
by Z=1+T/v where Z is the compressibility factor. If this system
- undergoes an isothermal process from state 1 1) to 2 (v,,T),
Please find the entropy change. (25%) ‘ ~




