
Ballooning and Aerodynamics 
Formulas 
 
Lift for a Balloon. 
Q=volume 
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M =molar mass 
 
 Ideal gas law 
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Lift 
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Wing aspect ratio 
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Pressure cabin 
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 Momentum equation 
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Jet efficiency 
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Mach number 
 

M/1sin   
 
Equivalent airspeed 
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Aerodynamics 
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Equation of state for actual gas 
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Specific volume 
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Continuity 
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Euler equation 
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Bernoulli’s law 
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First Law thermodynamics 
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Specific heat 

For constant volume dv=0: 
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For constant pressure dp=0: 
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Isotropic flow relations 
Since dTcdepdvpdvdeqq v 00   

Since dTcdhvdpvdpdhqq p 00   



airfor
c

c

v

dv

p

dp

v

dv

c

c

p

dp

c

c

vdp

pdv

p

v

p

v

p

v

















4.1


 

   

 












































 

1

2

1

2

1

2
ln

1

2
ln

1ln2ln1ln2ln

lnln 2
1

2
1

2

1

2

1

v

v

p

p

v

v

p

p

vvpp

vp
v

dv

p

dp

 

2

1
2

1

1
1









v

v

so 

 




































1

2

1

2

2

1

1

2

p

p

p

p
 

 
with p/ρ=RT we write 
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Energy equation 

vdpdhq   
for adiabatic q =0 
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  Combining gives: 
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h=CpT 
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Isentropic flow relations second form 
2
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1
VTC p  = constant 
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now with isentropic relations 
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Reynolds number 
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Boundary layer thickness 
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Total skin drag coefficient 
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