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15 Law of Thermodynamics:
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Assume steady flow:
d av =20
dt Joy epat =
Assume adiabatic conditions:
Qinta cv = 0

Assume no work other than pressure work:

Wother,on cv = 0
Assume 1D flow with uniform properties over the inlet and outlet:

f (h +lV2 + gz) (puy, - dA) = [(h +lV2 + gz) - (h +1V2 +gz) ]
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Assume perfect gas behavior:

Ah = c,AT and gAz < Ah +>AV?
Combining together:

‘cpT + %Vz = constanq

Combine with the following:
definition of the Mach number: Ma = <

c
speed of sound for an ideal gas: ¢ = VKRT
specific heat relations for an ideal gas: ¢, = ¢, + R, ¢, = T & =

For a 1D, steady, adiabatic flow of a perfect gas with no work other than pressure work

T(1+

Maz) = constant

Consider two reference conditions:
stagnation conditions: (Ma, T) = (0, 7o)
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sonic conditions: (Ma, 7) = (1, T")
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Note that the speed of sound for an ideal gas is: ¢ = VKRT
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If the flow is adiabatic and internally reversible (=> an isentropic process!), then for a perfect gas:
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1D, steady, isentropic flow of a perfect gas with no work other than pressure work
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