COE_01

A gas in a piston assembly undergoes a polytropic expansion from an initial volume, ¥5=0.1 m3, and initial
pressure, pi= 2 bar (abs) (1 bar = 1*10° Pa), to a final volume of Vr= 0.5 m®. Determine the work the gas
does on the piston for » = 1.5 and n = 1 (where pV' "= constant).

SOLUTION:
The work the gas peirforms on the piston is given by: . e
V=0.5 m QP
Wisp= | pav | | (1)
7=0.1m’ ! gas :
where, for a polytropic expansion, Lo :
pV" = constant=c )
where 7 is a constant. Substitute Eq. (2) into Eq. (1).
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When n = 1.5, the constant is
15
c= (2 * 10° Pa) (0.1 m3> =6.32% 103 N - m?® 4)
=pi =Vi
and the work performed by the gas, using Eq. (3), is:
_6.32%10% N-m?5 3v-0.5 3v-0.5
Wep=22+10*N-m| (6)

When n = 1, the constant is:

c=(2*105Pa><0.1m3>=2*104N-m 7
=pi =Vi
and the work performed by the gas, using Eq. (3), is:

Wiy = (2#10*N-m)In (3325), ®)

W =32+10*N-m| )
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