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Trimming & Simulation



Trimming Conditions

Trimming Assumptions :

u, =45

V:W:p:q:]/‘:O

Equations of Motion :

Fx-mgsing =0
Fy + mgcosésiny =0
Fz + mgcosfcosy =0

L=0
M =0
N=0

5, =0 lw=B=£=0

Unknowns to solve for :

‘% S & &0 O SQ‘



Simulation Using Trimmed Valued




Classical Control



Ah/Ad, Transfer Function (Original System)

Ah _u0( Ag Aaj

Ao, sAo, Ao,
Ah 4.182s% +1.3445° -5845-7.187
AS, s°+4.354s" +10.69s° +0.6385s° +0.72825s
Av 4.1822(s+11.97)(s-11.66)(s+0.01231)
AS,  s(s° +0.03228s+0.06947)(s* +4.321s+10.48)
Agq
=Clsi-4]"'B] c=[0 0 1 0]
A,
Ao ~1
——=C|sI-A"B| c=[0 1 0 0]
A,




Root Locus (Original System)
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Response to Step Input (Original System)
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Ah/Ad, Transfer Function (Adding Compensator)

Ah [ s+z . o AV Y
A0, s+p) s \sAo, A0,

A _( s jx 4.1822(s+11.97)(s-11.66)(s+0.01231)
AS, \8-11.66) |s(s° +0.03228s+0.06947)(s* +4.321s+10.48)

e




Root Locus (Zero Added to System)
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Response to Step Input (Adding Compensator)

Step Responze
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Response to Step Input (Adding Compensator)

Step Responze
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Response to Step Input (Adding Compensator)

Step Responze
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Response to Step Input (Adding Compensator)

Step Responze
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Response to Step Input (Adding Compensator)
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Modern Control



Flying Quality Requirements

BEAVER is : = Level 2

= Class II
= Category B

LT[« NES . | ong Period (Phugoid) Mode Wl = Long Period (Phugoid) Mode
Gn>0 Con = 0.1

= Short Period Mode = Short Period Mode
0.2<Zsp<2 ?,sp=0.9

My Design

I.0.0.0.0*



Design Requirements & Poles Placement

0=cos ¢
t, =4T

1 4
=L =—=—
(R

w=C_w, tanf = titan 0 = titan(cos1 é)

S :—gwn T

S:—iiiitan(cos‘lg)

[ 4

SS AN

s :ti[—lirz’tan(cos‘lg“)]
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Design Requirements & Poles Placement

Long Period (Phugoid) Mode :

t.. =200 seconds

é/ph = 01

Short Period Mode :

t.. =1.5 seconds

s =—0.02%:0.2

é/sp = 09

s =—2.67%11.29




Altitude Change Ah

e
Ad
Ag

A6

Ah = U, (Aq — Aa)
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Step Response (No FeedBack)
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Step Response (With FeedBack)

s =—2.67%1l.29

k=[-0.0010 0.2793 -0.0992 0.0005]

Amplitude




