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Q1) (12 points) Nitrogen %as is contained in a piston cylinder device at Py = 160 kPa, T, =

20°C, and initial volumé, V| = 0.4 m>. Nitrogen gas undergoes three successive processes as
follows: _
1) 1-2: a polytropic process such that P> = 420 kPa. (polytropic exponent, n = 1.4) .

2) 2-3: an isometric process,
q__—=.'
3) 3-1:anisothermal process.
‘.====--——-

Assuming perfect and ideal gas behavior of Nitrogen, find:
(a) the total work done and total heat transfer.
(b) show the processes on a P-v or 7-v diagram.
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R » itially
ded\into two equal parts by a partition. Initially,

! 5“3)6 and the other part is evacuated. The

ands into the entire tank. -~

Q2) (6 points) A insulatec
one part contains 4 kg of Arpomal
partition is now removed, and Argones
(a) The final pressure and temperature.

(b) the total work done and total heattransfer——_ .
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Q3) (12 points) 1 kg of water gt”100 kPa is containcd‘*imﬂ—pis’l&n cy_lindcr arfangcn;cr-n
equipped with two sets of stops. The piston is frictionless, {puches a ln;car spring an }:5
resting on a set of stops as shown, where the initial volume is b.27595 m>. The mass of the

piston is such that a pressur qf 300 kPa is required to move it. m—iston hits ll?c upper
stops, the enclosed volume islit'ially, the spring exerts no force on the piston.

Heat is added Gntil Ihe piston Stafs mavinesupward such thg sressure is proportional to

volume. If the pressure inside reachefs ) (‘mf— ‘- —
(a) The volume and temperature of 6‘ or atag S T=H |
(b) The total work done. \ A = f
(c) The total heat transfer. | :

Show themrocess (es) on a P-v or T-v dijgra ‘1-/ |
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Q.1 (10 points) A 2- m’ rigid container contains a wet mixture of R-134a at 10 °C.
It is heated to a temperature of 60 °C, at which the phase is saturated vapor. Find the
work done, heat transfer, and sketch the process on a P-¥ or 7-v diagram.
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Q.2 (10 points) A piston-cylinder arrangement contains water at 100° C and 85%
quality with a total volume of 1 lit. Heat is added until the piston touches a linear
spring at the instant the volume is 1.5 lit. Heating continues until the pressure
reached 200 kPa. If the piston diameter is 150 mm and the spring constant is 100
@\Umm, cal:cqlatf the total work dfil?_?: f"}‘é total heat transfer. Sketch the P-V or 7-v
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