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Thermodynamics

I ncompr essible Substance Property Evaluation Guide
(For ME 201 see summary at end)

Most normal liquids and solids at normal pressures and temperature can be treated
as incompressible substances provided that there are not phase changes occurring.

The equation of state for an incompressi ble substance assumes that the specific

volumeisonly afunction of temperature and it or the density are given in tabular
form. Recall that

v:%,wherepisthedensity.

For an incompressible substance we aso a unique relationship among the two
specific heats, as shown below

C, = Cp

To evaluate changes in internal energy, enthal py, and entropy for an
Incompressible substance we assume a constant specific heat and write

Uy -Up = Cpayg(To—Th)
hy-hy = Cpavg (T, -T) + Vavg (P -R)

S,-§ =¢C a2
s = ¢cp
a9 “Hr
where
T, +T.
Chavg = CPE@ 12 2@and
_ T +Ty
Vayg = VE@—2 @




ME 201 Thermodynamics

Summary for ME 201 Students
Relationships for an Incompr essible Substance

v = fn(T) only
Cy = Cp

Assuming Constant Specific Heat

Up-Up = Cpayg(To—Ty)
hy-hy = Cpag(To—Th) + Vag(P—PR)

S,-§ = Cp N2
avg BﬁH

where

T,+T
T, +T
Vag = VE@ 12 2@

Always Work in Absolute Temperature for an | ncompressible Substances




