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1. A 企ictionless piston/cylinder is loaded with a linear spring, and if the piston sits at 

the bottom, the spring force balances the other loads on the piston. The cylinder 

initial volume of 20 L contains air at 200 kPa, 1 O℃ The cylinder has a set of stops 

that prevents its volume from exceeding 50 L. A valve connects to a line flowing air 

at 800 kPa, 50℃ The valve is now opened, allowing air to flciw in until the cylinder 

press叮e reaches 800 kPa, at which point the temperature inside the cylinder is 80℃ 

The valve is then closed and the process ends. Assume air is an ideal gas, with 

constant specific heat, Cp = 1.004 kJ/kg-E之 Cv = 0.717 kJ/kg-E已 and R = 0.287 

kJ/kg-K. 。5%)

。） What is the pressure while the piston first hit the stops 伊s叫？

(b) Find the air mass that enters. 

的 Determine the work and heat transfer during the process. 

( d) Plot the process in a P勾 diagram and clearly mark each state. 

2. An engineer wishes to design an mdustnal process which requires a steady 0.5 kg/s 

of air at 200 mis, at the condition of 150 kPa, 300 K. This air is to be the exhaust 

企om a specially designed turbine with inlet pressure 400 kPa and inlet velocity is 

negligible. The heat transfer comes 企om a source at a temperature 400 K higher than 

the turbine inlet temperature. The change in potential energy is negligible. The 

turbine process may be assumed to be reversible and polytropic, with polytropic 

exponent n = 1.2 . Assume 缸r is an ideal g訟， with constant specific heat, Cp = 1. 004 

kJ/kg-K, Cv = 0. 717 kJ/kg-K, and R = 0.287 kJ／地－K. (25%) 

(a) What is the turbine inlet temperature? 

(b) What are the power output and heat transfer rate for the turbine? 

的 Is this process possible to occ·叫？ Why?
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3. Thepow位 plant shown扭曲 follow包gfi伊路 1昂的 a hot single-phase s出am of initial temperature Tu 

and capacity flow rate （.如p)u as heat source. The heat sink of伽power plant shown is a cold single-

phase stream of in抽1 temperature 且 and個pacity flow rate （泊cp)L. The power plant can be modeled 

前 a device of也ree P紅ts: a hot-end heat exchanger, a reversible compar回entcon回ned between two 

isothermal surfa閱 （Tuc,TLc ），組d a cold-end heat exchanger. The heat transfer surf帥s of temperatures 

Tue and TLc are su鈕ciently large so 由at each stream reaches thermal equilibrium with the respec世ve

surface before it is discharged into the ambie.且.t. (a) Express the power output W as a fu且ctionofthe

variable Tue and the 虹edpar徊的rs ofthed閃閃﹝品，丸，（如p站，（即p)L]. (b）她站血ze W 叫也

respect to Tue and show也at them位血.um power outp叫 can be expres記das

(T};2 _ ~~2 )2 
＝一. (20%) 

1 1 
一一一一一－＋－一一一一
（如p)H （如p)L

4. Consider a gas which has the equation of state 

expressed as P(v-a) =RT wi也 adeno出ga

cons個nt Explain whether也is gas can be cooled by 

伽耐ling or not (15%) 

5. In a vapor-compression re世igeration cycle. 

Re劍gerant 134a is used as the work站直到.uid. The 

cycle opera紀s at steady state. R巴金igerant enters the 

condenser at 60 。C and exits as saturated liquid. 

Tu 
恤Cpk 一

（的Cp).
L TL 

間vetSihle
comp前扭tent

THC 

w 

Tu; 

The condenser vapor press叮e is 1.2 MPa. and evaporator temperature is 8 。C. The specific enthalpy of 

也e refrigerant is251.80 kJ/kg at thee.凶：erance of也e compressor.τ1世e re企igeration 切paci切且ceofthe

cycle is 6 tons. Determine the m街s flow rate of the re針gerant in kg/s and the efficient of performance 

using Table 1 組d Table 2. (15%) 

Table 1. Properties of Saturated R 134a 

Temp. (°C) Pressure (b缸） Sat Liq叫d, hr拉J/kg) Sat. Vapor, h，拉J/kg)

42 10.720 109.19 269.14 

44 11.299 112.22 270.01 

48 12.526 118.35 271.68 

52 13.851 124.58 273.24 
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Table 2. Properties of Superheated R 134a 

T v u h s 
。c m3/kg kJ/kg kJ/kg kl/kg · K 
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