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Prince of Songkla University

Final Examination Paper : Semester | Academic year : 2003
t
Date : October 13 , 2003 Time: 9.00-12.00
Subject : 230-212 Thermodynamics Room: R200
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1. (30 points)
An automobile air conditioner uses a vapor-compression refrigeration cycle with the refrigerant Freon-12 as

the working fluid. The following data are available for this cycle.
[ ]
Q.
Evaporator ¢ :
. Compressor
W @ Expansion Valve

L

@ Condenser

Qu

Path 1-2 is isenthalpic process. Path 2-3 is isobaric process.

Path 3-4 is isentropic process. Path 4-1 is isobaric process.

a) Fill the missing temperatures, pressures, enthalpies and entropies at each location in the table (20 points)

Point Path to Next Point State T(°C) P (kPa) h (kJ/kg) s (kJ/kg-K)
1 Sat. liquid 55
"Isenthalpic”
2 Sat. mixture 5 362.6
"Isobaric”
3 Sat. vapor 5
"Isentropic”
4 Superheated vapor
"Isobaric”
1 Sat.liquid 55
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b) Evaluate the coefficient of performance (C.O.P.) for the refrigeration cycle ([JUICICICICITITT [
o0 C.0.P).
(10 points)
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2. (20 points)

A 40-kg steel at a temperature of 450 °C is quenched (/OO0 0 OO H)1 n 150 kg of oil at 25 °C.

Assume that there are no heat losses (adiabatic).

kJ
p,steel = 0.5 kg K and Cp,on =2.5 I(g—K

a) Calculate the final temperature of steel and oil (L1000 0000 00

Given: C

b) Calculate the change in entropy (AS) of the steel
c) Calculate the change in entropy (AS) of the oil
d) Calculate the total entropy change

3. (20points)
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( 5 points)
( 5 points)
(5 points)
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Steam enters an adiabatic turbine (SSSF) at 3 MPa and 400 °C and leaves at 50 kPa and 100 °C. If the

power output of the turbine is 2 MW. Determine the mass flowrate (M) of the steam flowing through the

turbine.

og!
‘\
Turbine —P»

|

4. (30points)
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A rigid tank has a volume of 6 L and operating at pressure of 75 kPa gage. Initially contains 1 kg of water.
Heat is supplied to the tank at a rate of 500 W for 30 minutes. Assuming an atmospheric pressure of 100 kPa

and only steam (saturated vapor) leaves the tank.

Sat. vapor Sat. vapor

Pgage= 75 kPa Pyage= 75 kPa

vapor vapor

liquid
X liquid
Determine:
a) the operating temperature in the tank (T) ( 5 points)
b) the amount of water left in the tank at the end of the process (m,) (25 points)

230-212 Thermodynamics page S



230-212 Thermodynamics page 6



5.30 LJLILILIED

5] Y ]
n ) iluawdeull C.OP. = 4 lddmsuldanuioumeludn Juarwdouldwasnu 5 kw wowu

a

4 A < a & [ J
1n309 MAoIM s Iguugimelutnunuen 7°C iy 22°C wdoutlailuanuowdunannumla (anudou

U

a

fivnlgangiluthuiiuein 7°C fu 22°C fiswiiy 10,000 kJ)

E]

(10 pzuuw)
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o < @ a A A
) szuuihnnudul C.O.P.=2.5 Snwgunglvesiodddaia 20°C  dnnwdeuninaisuenies
[ 4 1
aunsomemdngneludesdedast 10,000 ki/h wazanuiouinatumeludoutiosinau vasa Wi uag
o 1 1 1w
gunsail¥anudouniss liaumnu 8,000 ki/h
Yo o w o o g A
v.1) Tdnnamsdenuilu kW vesszuuianuguil (10 Azuuu)
v a Y g o S S Y A o < A
v.2) Mgungiuenreuiu 30°C Masnuily kW tesigavedszuumnNuguaziinm

wila (10 azuuw)
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6. (35 AZUUN)
9 A Y ) A A Ay a o s s A
ﬂi$°U@ﬂ?Mf‘]_lWiﬂﬂJQﬂQ’UNﬂH’JHﬂHﬂ'ﬂNﬁ@‘HIﬂﬂil’i]‘]J HU5esisuau 10 aas Uii’gﬂ?“ﬁﬂﬁﬂﬂuqﬂ@@ﬂq“ﬂﬂ UAINY

Y a 09/’ o v o J J ysl v [ [
au 100 kPa quwgil 300 K nniuimssamasaisueulaoenlaa diarenszuiumsidunauld sulinnuau
<

iflu 2 MPa.

) TdmaunldlumssauazguugiigaieTasldaise A.11 (Tdarwoudumz linsda)

(15 Azuum)

) TdmaunldlumsdanazgangigameTasldasig A. 8 (Idanudeusumzai)

(10 azuuw)

a) Simslunszvenguilueimalimiuildlumsdauasquugigamelasldaise A. 10

(10 Azuum)
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7. (35 Azuuu)
wouTudieanuau 200 kPa quigii -10°C  lwaihginioswasiednst 0.1 kg/s uwazosnaninioidainam

au 600 kPa nFoevaldhasaulumsda 19.4 kW uazd@unadouiigungil 30°C anwau 100 kPa. a9

AU
] E4
) wnlsz@niam adiabatic veunIedail (15 Azuuu)
) v 11 = ) 4 o
) anmldlszTenild (availability) imaduaznsesnsinniesdn (10 Azuuy)
Qd‘ d‘ ¢
1) MQUUNNNINBONIINIATDION (5 azuuw)
1) OUAUNAUIE (Wiey) (5 Azuuw)
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