TP ARZIEFREALFERAAL AL

Bl MR AL Am (i) (—me) #AB: ane 2 7 5 oz 2 g

ReRTAZAT RPTARLEH RAom(—f4)

ARERTHEABHESE e HRAH *EERELEE (F) nKg
1. A closed frictionless piston-cylinder device initially contains saturated vapor refrigerant-134a at 40°C

(property table is given below). The refrigerant is now condensed at constant pressure to a saturated liquid.
Calculate the heat transfer and work don during this process, in kJ/kg. Also, show the process on a P-v diagram
(pressure-specific volume) with respect to saturated lines. (15%)

Spacific volume, Enthalpy, Entropy,
kJikg kJikg - K
Sat. Sat. Sat. Sat. Sat. Sat.
Temp., press.,  liquid, vapor, liquid, Evap., vapor, liquid, Evap., wvapor,
T°C P, kPa Vg by Reg fig S S Sy

40 1017.1  0.0008720 0018952 10826 163.00 271.27 039386 0.52049 091536
4z 10728  0.0008786 0018835 111.26 16086 27212 1D.40425 0.51039 0.91464
44 1130.7 00008854 0.017824 114.28 158.467 272.55 0413262 050027 0.91239]1
46 11910 0.0008524 0.016852 117.22 15643 27375 0.42302 0.49012 0.61315
48 12525 00008996 0Q.015939 120.3% 154.14 273453 043242 0.47993 0.91226

A rigid, insulated tank with internal volume v that is initially evacuated is connected through a valve to a
supply line containing nitrogen at pressure p;, and temperature 7}, with enthalpy /4,,. Now the valve is opened,
allowing nitrogen to flow slowly into the tank until the pressure reaches Pin. Determine the final internal
energy. (10%)

Derive the relation between the specific heat ¢, ¢,, and gas constant R for ideal gases. The subscript p and v
denote the properties at contant pressure and constant volume, repectively. (10%)

Is it possible to compress ideal gas isothermally in an adiabatic position-cylinder device (closed system)?
Explain (10%)

Explain the entropy transfer and entropy generation of a realistic thermodynamic process in terms of its

mechanism and its possible value (positive, negative or zero). (10%)

The heat engine can be classified as internal combustion engine (ICE) and external combustion engine (ECE).

Briefly the difference of these two engines and given two examples of engine for ICE and ECE. (15%)

For a thermodynamic system, p, T, and v represent the pressure, temperature. and specific volume, respectively.
Prove it must be

=), &), G, =- °

o) &), G, =1 (10%)

What is the Joule-Thomson coefficient? Why this coefficient is important in the design of a refrigeration

svstem? Explain it as much as you can. (10%)

In the atmospheric condition (p=101.325 kPa), the measured dry and wet-bulb temperature are 25 °C and 15°C,
respectively. If the ¢, for air is taken as 1.005 kJ/(kg.K). and the properties of water are listed as below. Find

the corresponding specific humidity and relative humidity. (10%)

- Temperature (°C) | Saturation pressure (kPa) ; hr(kl/kg) : he (kl/kg)
25 3.1698 1 104.83 12546.5 :
15 17057 62982 125283




