ME 24-221
Thermodynamics |

First Mid-Term Examination

6 October2000

Fall 2000

Instructor:J. Murthy

Openbook,opennotes

50 minutes

Total: 25 points

Probleml: 5 points;Problem2: 10 points;Problem3: 10 points

1. A closedrigid vesselkontainswateratthe critical point. It is cooleduntil it reachestemperaturef 100°C. Find the
final quality.

2. Air is containedn a piston-g/linder assemblyasshown in Figurel. Initially, the pistonis positionedasshavn andis
freeto move. Theexternalatmospheripressureandtheweightof the pistonareheld constantTheinitial pressuref
theair is 100kPa, theinitial volumeis 1L, andtheinitial temperaturés 300K. Theair is heatedandcauseghe piston
to move until it hits the stops.At this point, thevolumeof theair is 2L. It is heatedurtheruntil its temperatureeaches
900K.

(a) Whatis thetemperaturatthe pointwhenthe pistonjust hits the stops?
(b) Whatis the pressuravhenits temperatureeache900K?

(c) Whatis thetotalwork donein kJ?

(d) Draw theprocesonaPV diagram.

You mayassumehatair is a perfectgas.

3. Aninsulatedrigid containeiis dividedinto two partsby anun-insulatedigid divider, asshovn in Figure2. Sub-system
A initially containg).1kg of waterat200°C anda pressuref 100kPa. Sub-systenB initially containg.2 kg of water
attemperaturef 80°C anda quality of 0.8. The sub-systemareallowedto exchangeheatuntil sub-systenf reaches
afinal temperatur®f 150°C andafinal pressuref 50 kPA andsub-systenB hasreached final temperaturef 90°C.

(a) Write thefirst law of thermodynamicg$or the total systemconsistingof A andB. Hencewrite the first law for
eachof thesub-system# andB.

(b) Findtheheattransfer(;Q,) 5 to sub-systend\ in kJ.

(c) Findthefinal quality of thewaterin sub-systent.
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