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22) (7T points) Five (%) kg

viinder device such that 1l
vork done and

of carbon dioxide gas (O at 1207 and 160 kPa

e volume is doubled Represent the proce
heat transior l.||.||';||I‘..: this Procoegs,

15 heated i a LLELENT §
W oon o Py dingram, then Gind the
assuming ideul pas behavior of carban dioxd be (L)

(2) Propertics:

State I'|'C) P |kPa.] [+ }ul"'-‘hﬂl
I . ! .

S

3
I 4
(b) Boundary work & heat transfer:
rocess W (k) | Q (k) 'I
SN K o
2 |

tc) Is it accepted to assume ideal gas behavior of CO; in this process? Justify.
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Q1) (10 points) Three (3) kg of nitrogen gas (N2) undergoes the following three successive processes in
o cylinder piston device:

1—2 Polytropic process from 320 K and 220 kPa to 550 kPa (with n = 1.3)

2—+3 isobaric process.

3—1 isothermal process.

Represent the cycle on a P-v or T-v diagram, and find the net work done, total heat transfer during this
cycle, and the change in entropy of the gas in the process 1—2, assuming ideal gas behavior of N».
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Q1) (8 points) A rigid tank of 38.77615 liters volume contains
| 0.85 kg of refrigerant R-134a at (-10°C). If heat is sdded such
that the final state of the refrigerant is saturated vapor, then:

(1) Find the initial pressure. the final temperature and fimal
pressure,

{i1) Caleulate work done and heat transfer during this process.
(111} Show the process on a T-v or P-v diagram.

State | T['C] | P[kPa] | v [m'/kg] | u [kikg] |
B | | Lot 2Eidindd]
_ |

2 _ | Weany!

i 1 _ _
b, wpe — d
N

Process

T 1=z |
G I L P

W (k) _ Qkn |
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23) (5 points) If the height & of the kerosene =
eolumn 15 25 em, hind the reading of the
pressure measuning device shown. Assume 1 ’It;?!—u'.“
that ntmospheric pressure is 91 kPa. (The 2 el -
driwing is nol o scale) '
Air
ketosene
~ 8G=0.85
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Q4)* Banus/10 points) A piston cylinder contains 0.5 kg of air #t 2 MPa and 1000 K us shown in the
ggnz"ﬁ- The cylinder has stops, so that the minimum volume, V.= 0,03 m’. If gir is cooled to 400 K,

I. The final volume and pressure.

2. The total work done on air during this (these) process (es),

3. The total heat transfer during this (these) process (es).

4. Show the process (es) on a P-» dingram.

3. The change in entropy in the process (or first process),
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