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Problem 1. (25%)

The two air flow streams adiabatic mixing ,which one stream!1 is dry bulb temperature
Tos absolute humidity @,, the mass dry air flow rate mathe other stream 2 is dry bulb
temperature Tosz ,absolute humidity @p,the mass dry air flow rate ma . The mixing
stream is siream 3. we neglect the kinematic energy and the potential energy.

a) (15%) Pleasc derive the equation to prove the  “level taw”  in the Psychrometric

| chart by the air condition design.
b) (10%) Please specify the mixing dry bulb temperature Toas , wet bulb temperature
Twes and relative humidity @5 by the corresponding equations.

Problem 2. (25%)
Consider ideal gas Camot Refrigeration Cycle by the isentropic volume expansion
ratio ¥, , the specific heat ratio k and the isentropic pressure ratio ¥ .
a) (15%) Please derive the C.O.P (coefficient of performance) for the Heat Pump by ¥
or Yp -
b) (10%) Interpret the a) result is independent of close and open system and the working
medium.




Problem 3. (25%)

2) (15%) Please derive the thermodynamic relation of (’%’)T =1,

where the €, 1s specific heat of constant pressure, v is specific volume.
b) (10%) One liquid at 1 atm 40°C, the isobar expansion coefficient

- _ 7} _ _ .
fp =20x107*(°C)"* | (—aﬁTp r = 10X 107%(°C)™? and the specific volume

v=15cm3/g. Please compute (%—)T =
Problem 4. (25%)
Please write down the following equations and interpret the physical meaning for each
terms in the corresponding equations.
a) (5%) Thermodynamic Transformation Law for the general conservation equation,
b) (5%) The unsteady Entropy equation for the open system.
¢) (5%) The Irreversibility equation for the Isolated system.
d) (5%) Van der Waals state equation of the fluid and the 4, b constant.
e) (5%) Ideal gas state equation and the assumptions.




