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General Dynamical Equation

T+A+mg=m[i—‘; +2a)e><V]

» T —thrust

» A —aerodynamic force

» M — mass

» w, —angular velocity of the Earth

» V —velocity of the aircraft with respect to the Earth



Coordinate Systems

» Earth axes system

» Curvilinear ground system
X-coordinate measured along the fundamental parallel
Y-coordinate measured along the fundamental meridian

Z-coordinate measured radially
» Local horizon system

» Body axes system



Angular Relationships

» Local horizon-Earth axes

H-

» Wind axes-local horizon

COsSycos ) cos ysmx —SII’IY
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—sin(X/r,)sin(Y/r,) cos(Y/r,) cos(X/r,)sin(X/r,)
—sin(X/r,)cos(Y/r,) —sin(Y/r,) cos(X/r,)cos(Y/r,)|LK

= =r,A T=longitude A = latitude
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cos(X/1,) 0 sin(X/r,) Hll

= velocity pitch angle = velocity yaw angle



Kinematic Relationships

dEQO

»V = —— where EO is the vector joining point E on the

dt
surface of the Earth with the aircraft, point O

» Collinear with the x,-axis, V = Vi, =

V(cosycosyip + cosysinyj, — sinyky,)

. r, COSYCOSyY . T,
r, + h cos(Y/r,) ., +h
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h = Vsiny



Dynamic Relationships
dVv
T+A+mg=m[— +2a)e><V]
dt

T =T|cosei, —sinek,| A=-(Di, +Qj, +LK,)

v . |
g = g[—sinyi, + cosyK,,] T Vi, + Vry,jw — Vqu K,
ro 2 .
g =UYo (7, + h) a. = 2w, XV = 2V(rewjw — dewKuw)
(0]

e = thrust angle of attack



System of Differential Equations

: To
X=V COSY
T, + h
h=Vsiny
T D ( o )2 i %
cose—D —m siny =m
Yo r, + h 4
_ ! r, )2 U V cosy ,
SIn € + _m‘g"(ro+h cosy = mV[y — o+h+ Qew]
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