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For polytropic process.
Pv" = K, =const
d(Pv") = Pd(v") +v"dP = Pnv™*dv +v"dP =v™*(nPdv + vdP) =0
=0
or nPdv+vdP =0 or vdP=-nPdv and -cydP=ncydv for polytropic process
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Then:
d(Pv) = Pdv + vdP

A (Pv) = (Pdv + cydP =Pdv + (- nPdv) =(1- n)(Pdv
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Then: W= (‘)de:li[(Pv)2 - (Pv),] ad W, =-¢ydP = n¢Pdv = nw
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Furthermore, for constant specific heat ideal gas:
dg =du+ Pdv=_C,dT + Pdv (for sysem)
q=¢f.dT + Pav
—
W (seeabove)
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NOTE:
Wy, =W, +Ws P QPdv= (- Vv)dP+ i(PV)
—_—— ==

—_— —
shaft flow
Wsys Wev Wes

C
For polytropic process Pv" = K =const andided gas Pv=RT were R=C_ -C, ad k=C—p
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i0, for n=k, adiabatic process
n- k n- k n- k _J,,-CV, for n=+¥, isohoric process

Cn = n- 1CV - k(in-1 ° - (n- D(k- 1) _-:-Cp, for n =0, isobaric process

f+¥, for n=1,isothermal process



In summary, expansion work, control-volume work and heat transfer are:
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Another way to derive polytropic Pdv work and specific hegt is:
Pv=RT and Px" =K_ =const;thus P =K v"
Pv=RT and Px" =K, A =const;thus P=K v"
dg =du+ Pdv=C,dT + Pdv (for sysem)
Pav = oK,V "av
2 net 2 .
K RT, &, .0
d’<nv_nd\/=Knv - g (Vz 1'V1 11 - : (P2V2'P1V1)= 5 -1z
¢ -n+l - n+l c myimyt - DL ThelfT

Then:
q=gC,dT + gPdv
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Where, the specific heat for polytropic process is function of polytropic processindex n, i.e.:
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