
Ballooning and Aerodynamics 
Formulas 
 
Lift for a Balloon. 
Q=volume 
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Hot air balloon 
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 Ideal gas law 

kgKJR

molgM

molKjR

air

air

/0.28702897.0/3145.8

/97.28

/3145.8





 

 

 

 

   

G
G

G

G

G

h

G

h

G

G

h

G

G

G

G
G

Ga

h
hr

r
h

rhr

hrr
r

rhr
r

hr
rh

dh
hr

r
dh

dh
hr

r
dh

dh
g

g
dh

dh

dh

g

g
dhggdhdp

hr

r
g

h

r
gg

G

G













































































22

0
2

2

0
2

2

0

2

2

22

111

0

0
10

00



 

RTp

TRp

TRnVp

air










ISA 

  1/0

/0

11

11




















aRg

aRg

T

T

T

T

p

p




 

 
 
Lift 

SVCL L  2

2

1   

 
Drag 

SVeAR

L
SVCD

SVeAR

L
C

eAR

C
CC

CCC

SVCD

Dii

Di

L
DD

DiDD

D

2

2
2

242

2

2

0

0

2

2

12

1

4

1

2

1




















 

 
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 
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Equivalent airspeed 
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Aerodynamics 
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Equation of state for actual gas 
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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   
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with p/ρ=RT we write 
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Energy equation 

vdpdhq   
for adiabatic q =0 
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Isentropic flow relations second form 
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now with isentropic relations 
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Reynolds number 






 xV
xRe  

 
Boundary layer thickness 

x

x

Re

2.5
  

 
Total skin drag coefficient 

x

fC
Re

328.1
  


