Ballooning and Aerodynamics
Formulas
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M =molar mass

Ideal gas law
pV=n-R-T R=83145j/molK
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Momentum equation

T=my,-7,)



Jet efficiency
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Mach number
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Aerodynamics
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Equation of state for actual gas
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Continuity
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F=m-a
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Bernoulli’s law
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First Law thermodynamics
de = &q + ow
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oq = de—ow = de+ pdv

enthalpy =h=e+ pv
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Specific heat
de=c dT

e=c,T
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For constant pressure dp=0:
h=c,T

For constant volume dv=0:

Isotropic flow relations
Since &g =0= &g =de+ pdv=0= —pdv=de=c,dT
Since 6g =0= 6 =dh—vdp =0= vdp =dh=c,dT
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Energy equation

oq =dh—vdp

for adiabatic og =0
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Combining gives:
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Isentropic flow relations second form

C,T +1V2 = constant
2

CpT1+%V12 = CpTO+%V02 =V0=0
2
cri+iyr-—crom 1,
) g T1 2C,T1
_ 2
T1 2 JRT1
al = yRT1
— 2 —
To 1,7 1V12:1+7 le
T1 2 aq 2

now with isentropic relations
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Cc - 1.328

4 Re

X

=



