AE1101 Formula Overview

Aeronautics
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Ideal gas law
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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

Mach number
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Equivalent airspeed
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Astronautics

Earth gravity
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Orbits
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Ground systems
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f = frequency
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D = diameter [antenna
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E =received
P =transmitted

r = disttransmitter - receiver
A = areaantenna

Atmosphere
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sn A = Re
a

A = sn '1( Re j
a
:ﬂxloo

. . Toai
Eclipse fraction (%): " 360



T —ﬂxT —ﬂxZn a_3
Eclipselength(s): **= 360 °™ 360 u

a=sem —major —axis

Solar panel size/solar heat capacity
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n=solar panel efficiency
S=solar intensity
C=heat capacity
A=area exposed
M=mass

Aerodynamics
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Equation of state for actual gas
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Euler equation
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Bernoulli’s law
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First Law thermodynamics
de=dg+ow
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enthalpy =h=e+ pv

dh = de+ pdv + vdp

A = de+ pdv = dh - pdv-vdp + pdv
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Specific heat
de=c,dT

e=c,T

dh=c,dT
For constant pressure dp=0:
h=c,T

For constant volume dv=0:

Isotropic flow relations
Since =0= dq=de+ pdv=0= —pdv=de=c,dT
Since =0= g =dh-vdp=0= vdp =dh=c,dT
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Energy equation
& = dh-vdp
for adiabatic dq=0
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Combining gives:
dp = -pvdVv
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Now integratin
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Isentropic flow relations second form
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Reynolds number
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Boundary layer thickness
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