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9.

10.

Nitrogen, an ideal gas, is expanded in a polytropic process according to the relation:

PV" = constant

where P = pressure (kPa), V = volume (m®) and n = a constant. The initial volume of the
nitrogen is 2 m’; the initial pressure is 500 kPa and the initial temperature is 300 °C.
During the expansion, the volume triples and the pressure decreases to half its initial
value.

a. (1 point) Find n.
b. (1 point) Calculate the equilibrium temperature after expansion.
¢. (1 point) Calculate the boundary work by the gas during the process in kJ.

A device containing air is operated in a cycle consisting of four processes with no work
exchanges other than boundary work.

1 = 2: Isothermal compression, V; =3 m?’, V, =1 m’; P; = 100 kPa
2 - 3: Isochoric heat loss, P; = 1ol

3 - 4: Isobaric expansion, V4 =3 m*

4 = 1: Isochoric heat addition, return to state 1

. (1 point) Find P,

. (1 point) Find W,, for process 3 = 4

. (1 point) Find W,, for process 1 = 2

. (1 point) Find the net work for the cycle

. (1 point) Graph the process on the P-V diagram below
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Cycle P-V Diagram

400
350
300 -
250 1
200 -
150
100 1 -
50 +

Pressure (kPa)

Volume (m?3)




e e body dhagamonpison < 5, - T, (a)
fiohe = A

WM&% Wakee i Adualed mickuce @ T= 20077
P‘?’P%“ = l; 555‘(?&«

te = W (A-z Ol Ae o L7 4%y,
He 20 7 2 Afz_ s XA
?Mé ib“ﬁB‘kP{(é,l(a) = 249 L.

\ie = MET= [ka (Z O7A k%jk) (2001273)k

. Pt\e, ’ YA P .

[\ \[%4 2,95 Vn‘?]




