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Model summary
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Description

BASE DRAG

DRAG INCREMENT DUE TO AILERON DEFLECTION
DRAG INCREMENT DUE TO FLAPS

DRAG INCREMENT DUE TO GEAR

DRAG INCREMENT DUE TO GROUND EFFECT
DRAG INCREMENT DUE TO MACH

DRAG INCREMENT DUE TO NOSE DOOR

DRAG INCREMENT DUE TO RUDDER DEFLECTION
BASE LIFT

LIFT INCREMENT DUE TO AILERON DEFLECTION
LIFT INCREMENT DUE TO FLAPS

LIFT INCREMENT DUE TO GEAR

LIFT INCREMENT DUE TO GROUND EFFECT

LIFT INCREMENT DUE TO MACH

LIFT INCREMENT DUE TO NOSE DOOR

LIFT INCREMENT DUE TO RUDDER DEFLECTION
BASE PITCHING MOMENT

PITCH DAMPING DERIVATIVE

PITCH MOMENT DERIVATIVE FOR ALPHA DOT
PITCH MOMENT DUE TO AILERON DEFLECTION
PITCH MOMENT DUE TO RUDDER DEFLECTION
PITCHING MOMENT INCREMENT DUE TO FLAPS
PITCHING MOMENT INCREMENT DUE TO GEAR
PITCHING MOMENT INCREMENT DUE TO GROUND EFFECT
PITCHING MOMENT INCREMENT DUE TO MACH
PITCHING MOMENT INCREMENT DUE TO NOSE DOOR
BASE ROLLING MOMENT

ROLL DAMPING DERIVATIVE

ROLL MOMENT DERIVATIVE FOR BETA DOT
ROLLING MOMENT CHANGE DUE TO MACH DUE TO AILERON DEFLECTION

ROLLING MOMENT CHANGE DUE TO MACH DUE TO RUDDER DEFLECTION
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Coefficient Buildup

Axis  Buildup
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ROLLING MOMENT DUE TO AILERON DEFLECTION

ROLLING MOMENT DUE TO RUDDER DEFLECTION

ROLLING MOMENT DUE TO YAW RATE

ROLLING MOMENT INCREMENT DUE TO FLAPS

ROLLING MOMENT INCREMENT DUE TO GEAR

ROLLING MOMENT INCREMENT DUE TO MACH

ROLLING MOMENT INCREMENT DUE TO NOSE DOOR

BASE SIDEFORCE

SIDE FORCE DUE TO AILERON DEFLECTION

SIDE FORCE DUE TO ROLL RATE

SIDE FORCE DUE TO RUDDER DEFLECTION

SIDE FORCE DUE TO YAW RATE

SIDEFORCE CHANGE DUE TO MACH DUE TO TO AILERON DEFLECTION

SIDEFORCE CHANGE DUE TO MACH DUE TO TO RUDDER DEFLECTION

SIDEFORCE INCREMENT DUE TO FLAPS

SIDEFORCE INCREMENT DUE TO GEAR

SIDEFORCE INCREMENT DUE TO MACH

SIDEFORCE INCREMENT DUE TO NOSE DOOR

BASE YAWING MOMENT

YAW DAMPING DERIVATIVE

YAW MOMENT DERIVATIVE FOR BETADOT

YAW MOMENT DUE TO ROLL RATE

YAWING MOMENT CHANGE DUE TO MACH DUE TO AILERON DEFLECTION

YAWING MOMENT CHANGE DUE TO MACH DUE TO RUDDER DEFLECTION

YAWING MOMENT DUE TO AILERON DEFLECTION

YAWING MOMENT DUE TO RUDDER DEFLECTION

YAWING MOMENT INCREMENT DUE TO FLAPS

YAWING MOMENT INCREMENT DUE TO GEAR

YAWING MOMENT INCREMENT DUE TO MACH

YAWING MOMENT INCREMENT DUE TO NOSE DOOR

DRAG CFXB + CFXDAD*aieron + CFXDRD*rudder + CFXGEAR*gear + CFXNWDOOR*gear + CFXFLAPS*flaps + CFXDGE + CFXMN

ROLL CML1 + CMLDAD + CMLDRD + CMLGEAR*gear + CMLNWDOOR*gear + CMLFLAPS*flaps + CMLMN + CMLDADMN*aileron +
CMLDRDMN*rudder + CMLBETADOT*BETADOT-L + CMLP*PB + CMLR*RB

SIDE  CYDAD*aileron + CYDRD + CFYGEAR*gear + CFYNWDOOR*gear + CFYFLAPS*flaps + CFYB + CFYMN + CYDADMN*aileron +

CYDRDMN*rudder + CFYP*PB + CFYR*RB

LIFT CFZDAD*aieron + CFZDRD*rudder + CFZGEAR*gear + CFZNWDOOR*gear + CFZFLAPS*flaps + CFZB + CFZDGE + CFZMN



PITCH

YAW

CMMALPHADOT*ALPHADOT-L + CMMQ*QB

CMMDAD*aileron + CMMDRD*rudder + CMMGEAR*gear + CMMNW DOOR*gear + CMMFLAPS*flaps + CMM1 + CMMDGE + CMMMN +

CMNDAD + CMNDRD + CMNGEAR*gear + CMNNWDOOR*gear + CMNFLAPS*flaps + CMN1 + CMNMN + CMNDADMN*aileron +
CMNDRDMN*rudder + CMNBETADOT*BETADOT-L + CMNR*RB + CMNP*PB
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LIFT INCREMENT DUE TO GROUND EFFECT

LIFT INCREMENT DUE TO MACH
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BASE DRAG
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DRAG INCREMENT DUE TO GROUND EFFECT DRAG INCREMENT DUE TO MACH
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BASE SIDEFORCE
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SIDE FORCE DUE TO ROLL RATE
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SIDE FORCE DUE TO RUDDER DEFLECTION
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SIDE FORCE DUE TO YAW RATE

CFYR(alpha,beta)
CFYR*RB
|
1\
013 < y .
\ BY
0.20 i S
QN WAV
027 ENEQA /,’ / -
=N L
A \
034 — {ﬂ N VA 7 1
A ami
AN /X)(
-0.56 \ /
-0.64
07
-20 -15 0 o 15 2 25 B4 45 5 55
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
— vspbeta-10 —wspbeta0 ~——wvspbeta® —— vspbeta 20
vsp beta -5

SIDEFORCE CHANGE DUE TO MACH DUE TO TO RUDDER

DEFLECTION

CYDRDMN(mach,alpha)

CYDRDMN*rudder
0.00082 lN\
0.00072 [
0.00061 { \
0.00050 - \
) AN
0.00040
0.00029 ////
0.00019
0.00008. /
-0.00003
-0.00013
02 045 0.7 0.95 12
— vsp alpha -10  — vsp alpha 0.01 vsp alpha 2 vsp alpha 7
—vsp alpha -5 —— wsp alpha 1 — vsp alpha 6 —— wsp alpha 10

vsp alpha -2

SIDEFORCE CHANGE DUE TO MACH DUE TO TO AILERON

DEFLECTION

CYDADMN(mach,alpha)

CYDADMN*aileron

/\-_____‘_‘_‘“
000083 7
——
0.00074 Jh—__-— —
0.00055
0.00037
I
0.00018 E
N
-0.00001
-0.00019
] ///
-0.00033
-0.00057
-_-__-‘————._\ .—-——"-_'-_P-
-0.00075 —r—/‘
02 0.45 07 0.85 12
—vsp alpha -10 — vsp alpha 0.01 wsp alpha 2 vsp alpha 7
—vspalpha -5 — vsp alpha 1 —vspalpha & —— vsp alpha 10
vsp alpha -2
SIDEFORCE INCREMENT DUE TO FLAPS
CFYFLAPS(alpha,beta)
CFYFLAPS*flaps
0.0008 / \k
0.0006.
0.00042 /
\ / VERRY% -
0.00021
[~ ~— / [l
0.00001 ==
-0.00020 o \/\/\/\W/— / \
-0.00041 / \ ™~

1\
-0.00062 7 4

-0.00082 \/_ /

WS <

-0.00103
-20 -15 -10 0 1 25 RLI 45 5 55 @l
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
—vspbeta -10 —— wspbeta0 ——wspbeta5 —— vspbeta 20
vsp beta -b




SIDEFORCE INCREMENT DUE TO GEAR

CFYGEAR(alpha,beta)

CFYGEAR*gear
L \—I\X
0.028 U
0.022 \/\
>
0.015 S
N
— —
0.007 " — \
,j_é
0.000 P I N
-0.007
0.015 / \
0.022 — A
-0.029 \
L
™~ L1
-0.037
-20 <15 -0 - 1 1 2 25 3 3/ 4 4 5 55 6
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
— vspbeta-10 —wspbeta0 ~——wvspbeta® —— vspbeta 20
vsp beta -5
SIDEFORCE INCREMENT DUE TO NOSE DOOR
CFYNWDOOR(alpha,beta)
CFYNWDOOR*gear
0.002 4 71N 7 \
BT A T \-._/\
-0.003 B —— V,\
AR ix&\
-0.008 ’\Nﬁ
\ /
0.013 v 7(
\\ \
-0.018
— \
0.023 NA, \ 7
A\
-0.028 —\,f'\ ‘-('BA;\IL
-0.033 \
-0.038 —
-0.042
-20 5 -10 1 1 2 25 3 3/ 4 4 5 55 6
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
— vspbeta-10 ——wspbeta0 ~——wvspbeta5 —— vspbeta 20
vsp beta -5

PITCH

SIDEFORCE INCREMENT DUE TO MACH

CFYMN(mach,alpha)

0.020

0.013

0.006

-0.001

-0.008

-0.015

/
A
\

\

-0.022

-0.029

-0.036

\

-0.043

)\

0.2

0.45 0.7 0.85 12

—vsp alpha -10 — vsp alpha 0.01 wsp alpha 2 vsp alpha 7
—vspalpha -5 — vsp alpha 1 —vspalpha & —— vsp alpha 10
vsp alpha -2



BASE PITCHING MOMENT

CMM1(alpha,elevator)

PITCH DAMPING DERIVATIVE

CMMQ(alpha,beta)

0.0015 \ A
-0.0020 \/

— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
— vspbeta-10 ——wspbeta0 ~——wvspbeta5 —— vspbeta 20
vsp beta -5

0. DDZ‘:_ \/\/-

f
\
N

[~ CMMQ*QB
0.30
\\
0.22
0.15
0.07
0.00
0.07
\\
-0.15
N \\
-0.22 \_\\
05 LR
T ]
R
037 I~
20 -5 10 0 15 20 25 30 35 40 45 50 55
— vsp elevator -30 — vsp elevator 0 vsp elevator 20 —vsp beta -20 — vsp beta -2 wsp beta 2 wsp beta 10
— vsp elevator -20 — vsp elevator 10— vsp elevator 30 —vspbeta-10 —wvspbeta0 ——wvspbeta® —— vsp beta 20
vsp elevator -10 vsp beta -b
PITCH MOMENT DERIVATIVE FOR ALPHA DOT PITCH MOMENT DUE TO AILERON DEFLECTION
CMMALPHADOT (alpha,beta) CMMDAD(alpha,beta)
CMMALPHADOT*ALPHADOT-L CMMDAD*aileron
/\/\
05 0.0020
03 l 0.0015 /
e
01 N / ! l 0.0010 T a4
PA N N Sen AR
0.1 v IR ) VINN 0.0005
W — N
03 AT il \ | 0.0000 s N \/‘
i R ME f \ 017 N "_“7
RN
05 /\ﬁ' \’Y\B / / l / R -0.0005 /A \ 7_'_/
4 Aalrl [N/ 1
06 Af \l \ \ -0.0010 ]

20 -15 -10 - 0 15 XA 25 3 B4 45 5 55 &
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
—vspbeta -10 —— wspbeta0 ——wspbeta5 —— vspbeta 20

vsp beta -b



PITCH MOMENT DUE TO RUDDER DEFLECTION PITCHING MOMENT INCREMENT DUE TO FLAPS

CMMDRD(alpha,beta) CMMFLAPS(alpha,beta)

CMMDRD*rudder CMMFLAPS*flaps

N | / |
0.00089 0.00037 /A —

)

0.00066. 0.00008

AN -0.00021 / !
0.00022 -0.00049 fl

[]

0.00044 =

I

|

[

/

K 1} )
N <
A
b
N
N
K~
4
N
M

0.00000 -0.00078 .
N / /
000023 -0.00107 ;”/
-
| / /|
-0.00045 000135 1 #

Vi
-0.00067 -0.00164

N

-
07
-0.0008% / -0.00783 —; i
L

-0.00112 -0.00221
-20 -15 -10 0 1 20 25 3 3B 40 45 5 55 -20 -15 -10 - 0 1 2 25 RLI 45 5 55 @l
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10 —vsp beta -20 — vsp beta -2 wsp beta 2 wsp beta 10
— vspbeta-10 —wspbeta0 ~——wvspbeta® —— vspbeta 20 —vspbeta-10 —wvspbeta0 ——wvspbeta® —— vsp beta 20
vsp beta -5 vsp beta -b
PITCHING MOMENT INCREMENT DUE TO GEAR PITCHING MOMENT INCREMENT DUE TO GROUND EFFECT
CMMGEAR(alpha,beta) CMMDGE (hmrc,hmrc-alpha)
CMMGEAR*gear
0.01=
0.038 A ¢ SRV W .
Ty -0.04
al /
0.032 ' ’
! \ -0.07
0.026 . I ‘
\ 011
0.020 ,
014
0.014 ‘
-0.18
0.008 ‘
0.21
0.002 ‘
0.25
-0.004
0.28
0.010 )
_—’"-—"-
—— 0.31
-0.016
20 -5 -0 - M 15 20 25 30 B 4 45 0 55 6 1 6 1 16 21 26
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10 — vsp hmrc-alpha 0 —— vsp hmrc-alpha 8 vsp hmrc-alpha 15
— vspbeta-10 ——wspbeta0 ~——wvspbeta5 —— vspbeta 20 — vsp hmrc-alpha 2 —— vsp hmre-alpha 10— vsp hmrc-alpha 20

vsp beta -5 vsp hmrc-alpha 4



PITCHING MOMENT INCREMENT DUE TO MACH

CMMMN(mach,alpha)

0.12
0.08 / L
oo /
0.00—
___“—.
-0.03 \\
0.07 K
011
015
018
-0.23
02 045 0.7 0.95 12
—vsp alpha -10 — vsp alpha 0.01 vsp alpha 2 wsp alpha 7
—vspalpha-5 ——wvsp alpha 1 —vsp alpha 6 —— vsp alpha 10
vsp alpha -2
BASE ROLLING MOMENT
CML1(alpha,beta)
\\
™~
0.070 \
™~
0.052
0.035
\___\
"
0.017
e
-
| — ™~ [——
0.000 — —— —
—
|—t
[~ /)—‘_'““'*—//
-0.017
1~
-0.035
-0.052
L] o
-0.070
///
-0.087
-20 <15 -0 - 1 1 2 25 3 3/ 4 4 5 55 6
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
— vspbeta-10 —wspbeta0 ~——wvspbeta® —— vspbeta 20

vsp beta -5

-0.30 i /

PITCHING MOMENT INCREMENT DUE TO NOSE DOOR

CMMNWDOOR(alpha,beta)

CMMHWDOOR*gear
0.014 / /\
0.010 TN :) b{ \
[NV P
0.005 ’%\ éf V\,
0.001 =t -4 - —
- =7 N % 117
2003 \(:AJ \/ Pae! :‘3
/ -\\\
-0.007
-0.011
0.015 /\"\v \ /\\
-0.019
0.02
-20 -15 -0 - 0 1 2 25 3B 4D & 5 55 &
—vsp beta -20 — vsp beta -2 wsp beta 2 wsp beta 10
—vspbeta-10 —wvspbeta0 ——wvspbeta® —— vsp beta 20
vsp beta -b
ROLL DAMPING DERIVATIVE
CMLP(alpha,beta)
CMLP*PB
-0.10
o\
-0.20 j / ——
[/ )\g
i, ———

\
L\

—vsp beta -20 — vsp beta -2 wsp beta 2 wsp beta 10
—vspbeta-10 —wvspbeta0 ——wvspbeta® —— vsp beta 20
vsp beta -b



ROLL MOMENT DERIVATIVE FOR BETA DOT

CMLBETADOT (alpha,beta)

CMLBETADOT*BETADOT-L

016 \

010

0.05 \
\

-0.01 “\

-0.06

. \ AN

AL LA

/\\\j’ 1

N~ —
022 h&?_/ ﬂ;t\ 7

’/\,z
- WA

AY

0.4
=20 <15 -0 - 0 15 20 5

w
L,
Ly
s
s
o
wn,

55

— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
— vspbeta-10 —wspbeta0 ~——wvspbeta® —— vspbeta 20
— vsp beta -5

ROLLING MOMENT CHANGE DUE TO MACH DUE TO RUDDER

ROLLING MOMENT CHANGE DUE TO MACH DUE TO AILERON
DEFLECTION

CMLDADMN (mach,alpha)

CMLDADMH*aileron

0.00600 S

0.00400
0.00200
0.00000

02 0.45 07 0.85 12
—vsp alpha -10 — vsp alpha 0.01 wsp alpha 2 vsp alpha 7
—vspalpha -5 — vsp alpha 1 —vspalpha & —— vsp alpha 10
— vsp alpha -2

ROLLING MOMENT DUE TO AILERON DEFLECTION

DEFLECTION
CMLDAD(alpha,beta)
CMLDRDMN (mach,alpha)
CMLDRDMN*rudder
0.00059
0.000140 0.00044
0.000121 / \\\\\ 0.00028
0.000102 N L
0.00013 A n
0.000084 \% L \
-0.00002 N ¥
/ i Vi
0.000065
//// \\\ -0.00017
0.000046 \
///j \\ -0.00032
0.000028 / \\
0.000008 / -0.00048 \
0000010 =~ 000063
-0.000029«%
-0.00078
0.2 045 07 0.85 12 20 -5 -0 - 0 15 20 25 M 5 4 4 50 5 &
— vsp alpha -10  — vsp alpha 0.01 vsp alpha 2 vsp alpha 7 — vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
—vsp alpha -5 —— wsp alpha 1 — vsp alpha 6 —— wsp alpha 10 —vspbeta -10 —— wspbeta0 ——wspbeta5 —— vspbeta 20
— vsp alpha -2 — vsp beta -5



ROLLING MOMENT DUE TO RUDDER DEFLECTION ROLLING MOMENT DUE TO RUDDER DEFLECTION

CMLDRD (alpha,beta,rudder=-20) CMLDRD (alpha,beta,rudder=-12)
L1 ]
1|
: e /
-0.0004 P‘f = - 0.0001 o & AX
L1 F
% B FOXIIEPRA
-0.0012 — -0.0005 :
i/ Y

N
\
S
=
~

-0.0021 -0.0011

-0.0030 / -0.0017 /’ﬁ’{f
vy m./
-0.0038 '// / -0.0023 ¥
' 4 ﬂ \'
-0.0047 i -0.0029 f
~_| /
-0.0056 -0.0035 7

4

/
-0.0085 117 -0.0041
= /%
-0.0073 / -0.0046
-0.0082 -0.0052
-20 15 10 - 10 15 2 25 3 3/ 4 45 5 55 6 -20 -15 -10 0 15 XA 25 3 B4 45 5 55 &
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10 —vsp beta -20 — vsp beta -2 wsp beta 2 wsp beta 10
— vspbeta-10 —wspbeta0 ~——wvspbeta® —— vspbeta 20 —vspbeta-10 —wvspbeta0 ——wvspbeta® —— vsp beta 20
vsp beta -5 vsp beta -b
ROLLING MOMENT DUE TO RUDDER DEFLECTION ROLLING MOMENT DUE TO RUDDER DEFLECTION
CMLDRD (alpha,beta,rudder=-4) CMLDRD (alpha,beta,rudder=0)
0.0004: /A\ \ \/
0.00019 H{J
i A‘J/I‘{! W\AX\A7 i
-0.00006 A /
W]\)\ }(\f\z“r
-0.00030 h M '\
-0.00054 I A
AN
-0.00078 i /\ /
-0.00102 /4 V '
-D.0027
-0.00151 /,
-0.00175 !
20 15 -0 - 10 15 20 25 30 35 40 45 50 55 6 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10 — vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
— vspbeta-10 ——wspbeta0 ~——wvspbeta5 —— vspbeta 20 —vspbeta -10 —— wspbeta0 ——wspbeta5 —— vspbeta 20

vsp beta -5 vsp beta -b



ROLLING MOMENT DUE TO RUDDER DEFLECTION

CMLDRD (alpha,beta,rudder=4)

0.00152 B\

0.00127

]
&L
s

0.00102:

A
0.00077 Q
0.00052 N
0.00027 \ t E§ l‘

Vg

r___.
=~
L —

SR
=
-

0.00002 i Vi c Y\ % >§ 3 i
-0.00023 Ay \ \"
-0.00043 i \
-0.00073 : !
-20 15 -10 - 0 1 20 25 3 3B 40 45 5 55
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
— vspbeta-10 —wspbeta0 ~——wvspbeta® —— vspbeta 20
vsp beta -5

ROLLING MOMENT DUE TO RUDDER DEFLECTION

CMLDRD (alpha,beta,rudder=20)

0.0073

0.0065 ™~ \
N\

0.0056

0.0047

]

0.0038 *{‘\

0.0028

=

0.0011 \ks\

—
=

0.0002 R}g >< kl/sﬁ‘
|

&
-0.0007 |
-20 15 10 - 10 15 2 25 3 3/ 4 45 5 55 6
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
— vspbeta-10 ——wspbeta0 ~——wvspbeta5 —— vspbeta 20

vsp beta -5

ROLLING MOMENT DUE TO RUDDER DEFLECTION

CMLDRD (alpha,beta,rudder=12)

0.0046 +—

0.0041

/
(7

0.0035

T\
0.0028

N

p.d

r

0.0005 X
3 1
W }>< %\4 X
; AP =
0.0001 = e
-0.0007 f
-20 -15 -10 0 15 XA 25 3 3B 4 45 B 55 &
—vsp beta -20 — vsp beta -2 wsp beta 2 wsp beta 10
—vspbeta-10 —wvspbeta0 ——wvspbeta® —— vsp beta 20
vsp beta -b

ROLLING MOMENT DUE TO YAW RATE

CMLR(alpha,beta)
CMLR*RE
0.27\\
018
A\
0.08 \\
\
0.02 ‘\
011
021
: Y
030 N~ %‘
\ A
-0.40 3 v
N 0N v
0.50 = e
- —
059 1
20 -5 -0 - 0 15 20 25 30 35 40 45 0 5 6

— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
—vspbeta -10 —— wspbeta0 ——wspbeta5 —— vspbeta 20
vsp beta -b



ROLLING MOMENT INCREMENT DUE TO FLAPS

CMLFLAPS(alpha,beta)

CMLFLAPS*flaps

0.00058

0.00044

0.00029

0.00015

)

0.00000

-0.00015

AL

-0.00028

-0.00044

-0.00058

-0.00073

— vsp beta -20 — vsp beta -2
— wvsp beta 0

— vsp beta -10
vsp beta -5

vsp beta 2
— vsp beta 5

vsp beta 10
— vsp beta 20

ROLLING MOMENT INCREMENT DUE TO MACH

CMLMN(mach,alpha)

0.0008

0.0005

0.0001

-0.0002

-0.0006

-0.0008

-0.0013

-0.0016

-0.0019

-0.0023

\

02

— vsp alpha -10
— vsp alpha -5
vsp alpha -2

YAW

— vsp alpha 0.01
— wsp alpha 1

045 0.7 0.85

vsp alpha 2
— vsp alpha 6 —— wsp alpha 10

vsp alpha 7

ROLLING MOMENT INCREMENT DUE TO GEAR

CMLGEAR (alpha,beta)

CMLGEAR*gear
L | —
L1 T ‘\
0.0056 o —_— —
NA ——
0.0042
L1 P~
0.0023
L~
0.0014 — =
I~ -’\‘_- .-
0.0000 Y 7--.__
00014 —
\ [l [
-0.0028
[~
[
-0.0042
™~
-0.0056
\. e
-0.0070:

-20 -15 -10 0 15 XA 2 k! kL 45 5 55 &
—vsp beta -20 — vsp beta -2 wsp beta 2 wsp beta 10
—vspbeta-10 —wvspbeta0 ——wvspbeta® —— vsp beta 20

vsp beta -b

ROLLING MOMENT INCREMENT DUE TO NOSE DOOR

CMLNWDOOR (alpha,beta)

CMLNWDOOR*gear
0.0018 /
— —
0.0008 -
_— /\._._‘-\ 7157
-0.0002 =k ~ i
/ﬁ% 4 \
-0.0013 ~\\I
Tt
-0.0023
N
-0.003: \
-0.0043 \
-0.0053 \
-0.0064-
-0.0074
-20 -15 -10 0 15 XA 25 3 kL 45 5 55 &
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
—vspbeta -10 —— wspbeta0 ——wspbeta5 —— vspbeta 20
vsp beta -b



BASE YAWING MOMENT

CMN1 (alpha,beta,elevator=-30)

/ d
0.093
/
//
0.070
0.047 /] —
L T
LT
|~
00234 —= ™~ -
e | //
0.000
Lt Mt
N I e N -
0.024 % ——
-0.047 \\
AN T
—..__\
-0.070
\'“‘-'- “"‘H\
-0.094 \
-0.117 ™~
-20 <15 -0 - 1 1 2 25 3 3/ 4 4 5 55 6
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
— vspbeta-10 —wspbeta0 ~——wvspbeta® —— vspbeta 20
vsp beta -5
BASE YAWING MOMENT
CMN1 (alpha,beta,elevator=-10)
0.093
/
0.070 /_
0.046 —
N // 1]
0.023 —— [~
| /_/
0.000
et I
0.024 — I
LT 1 T
/| \i\
-0.047 —
\ \"'\
‘\.
0.070 ™~
-0.094
-0.117 \
-20 <15 -0 - 1 1 2 25 3 3/ 4 4 5 55 6
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
— vspbeta-10 ——wspbeta0 ~——wvspbeta5 —— vspbeta 20

vsp beta -5

BASE YAWING MOMENT

CMN1 (alpha,beta,elevator=-20)

0.09.
L~
|1
0.070
0.046 —
\ / /‘____/—_—
0.0234— -
0.000+——
— |
S R I
0.024 T
-0.047
"
N ™~
\- \"‘\
-0.071
\\ ™~
-0.094
™~
0118
-20 -15 -0 - 0 1 2 25 3B 4D & 5 55 &
—vsp beta -20 — vsp beta -2 wsp beta 2 wsp beta 10
—vspbeta-10 —wvspbeta0 ——wvspbeta® —— vsp beta 20
vsp beta -b
BASE YAWING MOMENT
CMN1 (alpha,beta,elevator=0)
L~
0.09:
/
0.06%
/ ~
0.046 \ —
/ [ —
N |
0.023 A
\__‘_‘\‘_-’_’_’ [—
0.000
"] 'L_"‘-.__L____ﬂ_T_.—‘
__.._________\
LT 4] “\\\\
-0.047 —
N ~~t—
™~ ™~
0.070 ~
N —
™~
0.093
0118
-20 -15 -0 - 0 1 2 25 3B 4D & 5 55 &
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
—vspbeta -10 —— wspbeta0 ——wspbeta5 —— vspbeta 20

vsp beta -b



BASE YAWING MOMENT

CMN1 (alpha,beta,elevator=10)

RMENERYI
WL N
ANERNA

A
032 e N

‘\
\\| /
040 AN

048
\

-0.56
>
-0.65

0.090
/ /
0.068 ]
/ |
R
0.045
L1 |
N~ |
0.022
— [
s " N N ey
0.000
| [T
"
0,023 e — —
0046 S
\ \"‘-.
0.088 ™~ [~
\
\\ ‘““\
-0.091
0114
-20 <15 -0 - 1 1 2 25 3 3/ 4 4 5 55 6
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
— vspbeta-10 —wspbeta0 ~——wvspbeta® —— vspbeta 20
vsp beta -5
BASE YAWING MOMENT
CMN1 (alpha,beta,elevator=30)
0.086 /
//
0.065
0043 -
\"-.._.-/ /—‘-’"—//
0.021
““-‘_____/__r_/
0.000
| T
|
-0.022
P ™~
N
-0.043
—
N T
-0.085 ™~
™
-0.086 ™~
™~
-0.108
-20 <15 -0 - 1 1 2 25 3 3/ 4 4 5 55 6
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
— vspbeta-10 ——wspbeta0 ~——wvspbeta5 —— vspbeta 20

vsp beta -5

BASE YAWING MOMENT

CMN1 (alpha,beta,elevator=20)

0.088
//
66
0.0 //
0.044 —
\-.._..// ___,7//
0.022
i |1
\“‘-_7‘#_——-“—_’
0.000
[t I |
T
0.022 — —
-0.045
“——-.__\
\\ \\
-0.067 ]
\\ \\
0.089 ™~
01M
-20 -15 -0 - 0 1 2 25 3B 4D & 5 55 &
—vsp beta -20 — vsp beta -2 wsp beta 2 wsp beta 10
—vspbeta-10 —wvspbeta0 ——wvspbeta® —— vsp beta 20
vsp beta -b

YAW DAMPING DERIVATIVE

CMNR(alpha,beta)

CMHR*RE

)
-\\\‘Xl N\

-

-20 15 -0 - 0 15 2 25 3 3/ 4 45 & 55
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
—vspbeta -10 —— wspbeta0 ——wspbeta5 —— vspbeta 20

vsp beta -b



YAW MOMENT DERIVATIVE FOR BETADOT

CMNBETADOT (alpha)

CMNBETADOT*BETADOT-L

A

NV
A y

0.00
— CMNBETADOT

YAWING MOMENT CHANGE DUE TO MACH DUE TO AILERON
DEFLECTION

CMNDADMN(mach,alpha)

CMHDADMN*aileron

0.00036 /\

\ /

0.00025

\ |/

0.00013 \ /
0.00002:

— SN/

-0.00009
\i

- ~_ 7\
AR

-0.00042 / \
-0.00053

\Vi \

-0.00064

02 045 0.7 0.95 12
— vsp alpha -10  — vsp alpha 0.01 vsp alpha 2 vsp alpha 7
—vsp alpha -5 —— wsp alpha 1 — vsp alpha 6 —— wsp alpha 10

vsp alpha -2

YAW MOMENT DUE TO ROLL RATE

CMNP(alpha,beta)

CMNP*PB

0.28

0.22

[/
WA

0.16

NEEEA /N

-0.01 I LW ALY
T W
A\, % ‘
-0.07
B\
\ /vo&// \‘,,//
0.3 3
S A
L //\ 7
-0.19 \ I
e a
MR |
-20 15 -0 - 0 15 20 25 30 35 4 45 50 55
—vsp beta -20 — vsp beta -2 wsp beta 2 wsp beta 10
—vspbeta-10 —wvspbeta0 ——wvspbeta® —— vsp beta 20
vsp beta -b

YAWING MOMENT CHANGE DUE TO MACH DUE TO RUDDER
DEFLECTION

CMNDRDMN(mach,alpha)

0.00002 %

=

b N

CMNDRDMH*rudder

-0.00031
-0.00039 t
-0.00047 L
-0.00055 //
-0.00063
4
-0.00072
02 0.45 07 0.85 12
— vsp alpha -10  — vsp alpha 0.01 wsp alpha 2 vsp alpha 7
—vsp alpha -5 — vsp alpha 1 — wsp alpha & —— vsp alpha 10
wsp alpha -2



YAWING MOMENT DUE TO AILERON DEFLECTION YAWING MOMENT DUE TO AILERON DEFLECTION

CMNDAD (alpha,beta,aileron=-20) CMNDAD (alpha,beta,aileron=-12)

0.0112 \% 0.0082
D.DDQD—X_\\ —% / 0.0067 4 /, ﬂ\\
0.0068 Y

\ 1%y S
R A AN\ il
e/l NS /]

sl W\ AT ’/
N /A \ LI
-0.0082 i /// 0.0037 \%\\\(] /
» ) . bl

1 I I
20 -15 -10 - 0 15 20 25 30 35 40 45 50 55 @ 20 -15 -10 - 0 15 20 25 30 35 40 45 50 55

P

P
=
L —»\tz&( ~
<

=
—7
=

— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10 —vsp beta -20 — vsp beta -2 wsp beta 2 wsp beta 10
— vspbeta-10 —wspbeta0 ~——wvspbeta® —— vspbeta 20 —vspbeta-10 —wvspbeta0 ——wvspbeta® —— vsp beta 20
vsp beta -5 vsp beta -b
YAWING MOMENT DUE TO AILERON DEFLECTION YAWING MOMENT DUE TO AILERON DEFLECTION
CMNDAD (alpha,beta,aileron=-4) CMNDAD (alpha,beta,aileron=0)
0.0045 / \
0.0037 j'
0.0030 }“ \' i
/ V\N !Ir
0.0023 7 1)
Wl i
0.00764 b‘, er /
- / RY'/V! \/ \Y/I
0.0001 \ T L T
NV
ANl !
, VR
0.0013 \\l\ ] /
N
-0.0020
-20 -5 -0 - 10 15 20 25 30 35 40 45 50 55 @ 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10 — vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
— vspbeta-10 ——wspbeta0 ~——wvspbeta5 —— vspbeta 20 —vspbeta -10 —— wspbeta0 ——wspbeta5 —— vspbeta 20

vsp beta -5 vsp beta -b



YAWING MOMENT DUE TO AILERON DEFLECTION

CMNDAD (alpha,beta,aileron=4)

0.0013 Lu@ m

=
B
—
—

0.0006

\\I
4
v
-0.0008

-0.0001 177 T I
N N
-0.0015 : ‘\\\’ ’I e
// VIO
0.0021 {
\
\ N
-0.0028 “/ T /
-0.0038 - /
-0.0042 i
-0.0049 :
-20 15 10 - 10 15 2 25 3 3/ 40 45 5 55 6
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
— vspbeta-10 —wspbeta0 ~——wvspbeta® —— vspbeta 20
— vsp beta -5

YAWING MOMENT DUE TO AILERON DEFLECTION

CMNDAD (alpha,beta,aileron=20)

)

\

AN/ RN

RN/ RN
/ \

-0.0048

LM
o R Y YA
\

-0.0082
( /
-0.0114 N\

-0.0136
-20 15 10 - 10 15 2 25 3 3/ 4 45 5 55 6
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
— vspbeta-10 ——wspbeta0 ~——wvspbeta5 —— vspbeta 20
— vsp beta -5

0.19
0.25
03
037 /7
042 A /

048

054 1 T

YAWING MOMENT DUE TO AILERON DEFLECTION

CMNDAD (alpha,beta,aileron=12)

T

0.0038 /*%Q

0.0023 jl

0.0008 / /

|

\\

-0.0006 \
0.0021

-0.0036 /

-0.0050 'y

—
S o A
=

M | >4
i 4

77
h““'---..-lb‘—f‘""%
Bas

0.00651—4 \ Q(, /
-0.0080 \
-0.0095
-20 -15 -10 0 15 XA 25 3 B4 45 5 55 &
—vsp beta -20 — vsp beta -2 wsp beta 2 wsp beta 10
—vspbeta-10 —wvspbeta0 ——wvspbeta® —— vsp beta 20
— vsp beta -5

YAWING MOMENT DUE TO RUDDER DEFLECTION

CMNDRD (alpha,beta,rudder=-20)

0.02 = /{
o A %/_%7/’"
014 /}ﬁ

S

— vsp beta -20 — vsp beta -2
— vsp beta -10 — vsp beta 0
— vsp beta -5

vsp beta 2 vsp beta 10
——vwspbeta5 —— vsp beta 20



YAWING MOMENT DUE TO RUDDER DEFLECTION YAWING MOMENT DUE TO RUDDER DEFLECTION

CMNDRD (alpha,beta,rudder=-12) CMNDRD (alpha,beta,rudder=-4)

7

001 TINCRS 3’—‘&7} 0.029 A
N/ ///
'I'

-0.08 ; . 5 -0.004
012 / -0.020
0.16 ve/ -0.037 A‘f W
/ \
7 -0.053 {

018 // L
023 % -0.06% A}W

N1 /’V ™N @//
-0.27 / -0.085 /

]

.—,—'—-'-—F-_'__-

=

5

e
U
==

~_/\V/
030 — y 0102 -
/? > ]
0.34 Z 0.118 ;
-20 <15 -0 - o 15 2 25 B4 45 5 55 -20 -15 -0 - 0 1 2 25 3B 4D & 5 55 &
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10 —vsp beta -20 — vsp beta -2 wsp beta 2 wsp beta 10
— vspbeta-10 —wspbeta0 ~——wvspbeta® —— vspbeta 20 —vspbeta-10 —wvspbeta0 ——wvspbeta® —— vsp beta 20
vsp beta -5 vsp beta -b
YAWING MOMENT DUE TO RUDDER DEFLECTION YAWING MOMENT DUE TO RUDDER DEFLECTION
CMNDRD (alpha,beta,rudder=0) CMNDRD (alpha,beta,rudder=4)
S
0101 -
\‘“\/“\§
0.085 SVANTN
Nz N,
0.069 =l
)
0.053
AN N / \\
0.037 W : \
'LU\\\&/
Ny WA
0.005 ¥
AN )(\‘.I\ FANW,
0.01 \\ ?‘ H
0.027 V‘
-0.044 :
20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 <20 -5 -0 - 10 15 20 25 30 35 40 45 50 55
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10 — vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
— vspbeta-10 ——wspbeta0 ~——wvspbeta5 —— vspbeta 20 —vspbeta -10 —— wspbeta0 ——wspbeta5 —— vspbeta 20

vsp beta -5 vsp beta -b



YAWING MOMENT DUE TO RUDDER DEFLECTION

S
030___‘—‘_

-__J%x
N

CMNDRD (alpha,beta,rudder=12)

0.27

0.2

)

—

012

. A
. HALA |
Y

=N

-0.03 {
-20 <15 -0 - o 15 2 25 3B 4D 45 55 60
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
— vspbeta-10 —wspbeta0 ~——wvspbeta® —— vspbeta 20

vsp beta -5
YAWING MOMENT INCREMENT DUE TO FLAPS
CMNFLAPS(alpha,beta)
CMNFLAPS*flaps
0.00021

0.00016 /

0.00011

N4
0.00005: {/
\\\ }f
0.00000:

-0.00006

-0.00011

-0.00016 \ H/
-0.00022

<"F—_¢%:§Z ™
-
<

-0.00027
-20 -15 -10 0 1 20 25 3 3B 40 45 5 55
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
— vspbeta-10 ——wspbeta0 ~——wvspbeta5 —— vspbeta 20
vsp beta -5

YAWING MOMENT DUE TO RUDDER DEFLECTION

CMNDRD (alpha,beta,rudder=20)

0.48

N

0.4

037 Faa VL)

0.31

0.25 \

. A

N
>
=

0.08
0.03
\ L
=
-0.03
=20 15 -10 0 15 2 25 3 3/ 4 45 & 55
—vsp beta -20 — vsp beta -2 wsp beta 2 wsp beta 10
—vspbeta-10 —wvspbeta0 ——wvspbeta® —— vsp beta 20
vsp beta -b
YAWING MOMENT INCREMENT DUE TO GEAR
CMNGEAR (alpha,beta)
CMNGEAR*gear
]
AN
el !
0.003%
0.0025 \ ‘\
N
0.001% /\ \
0.0010 \%NK %
0.0000 /\ ~
- U/
-0.0010
L NN T \/
-0.0020 \/ \l <7 /
-0.0029 / IV
-0.0039 ~ -
vy
\\\\_ __/r _f
-0.0049 —
-20 -15 -10 0 15 XA 25 3 B4 45 5 55 &
— vsp beta -20 — vsp beta -2 vsp beta 2 vsp beta 10
—vspbeta -10 —— wspbeta0 ——wspbeta5 —— vspbeta 20

vsp beta -b



YAWING MOMENT INCREMENT DUE TO MACH YAWING MOMENT INCREMENT DUE TO NOSE DOOR

CMNMN(mach,alpha) CMNNWDOOR (alpha,beta)

/ CMNHWDOOR*gear
0.0084

0.0165 (

0.0056 L

0.0143
0.0028 7\

/ | 0.0122 A —
0.0000 ~
AW

0.0100 — 7

00028
\ 0.0073 /| /

-0.0056

0.0058

-0.0084

I

\
2
|
| AU

0.0036

-0.012
\ 0.0015
0.0140

N>
\
\
\

R
/
|
/

\)/(/
W
\
lnl(
N

: _ A N
\ 0.0007 V
-0.0168
-0.0028
02 045 07 085 12 20 415 <10 W15 20 2B W B/ M0 45 0 B A
—vsp alpha -10 — vsp alpha 0.01 vsp alpha 2 wsp alpha 7 —vsp beta -20 — vsp beta -2 wsp beta 2 wsp beta 10
—vspalpha-5 ——wvsp alpha 1 —vsp alpha 6 —— vsp alpha 10 —vspbeta-10 —wvspbeta0 ——wvspbeta® —— vsp beta 20
— vsp alpha -2 — vsp beta -5

1. Richard Harrison, rjh@zaretto.com: swift Aerodynamic data buitt from vspaero; CG (5.8, 0, -0.02)M, ZDAT/AED/2019/09-09, 09 Sep 2019:
http://www.zaretto.com/sites/zaretto.com/files/swift-data/rjh-zaretto-swift-aerody namic-data-vspaero.pdf

2. D. A. Kirby and A. Spence: Low-Speed-Tunnel Model Tests on the Flow Structure behind a Delta-Wing Aircraft and a 40 deg Swept-Wing-Aircraft
at High-Incidences, Reports and Memorandum 3078 (17,946), A.R.C Technical report, 1956:
http://naca.central.cranfield.ac.uk/reports/arc/rm/3078.pdf

Aircraft Metrics

Element X Y z Unit
Aerodynamic Reference Point (CoP) 6.00 0.00 -0.02 M
Aircraft CG 5.80 0.00 -0.02 M
Element Unit

Wingspan 7.97 M

Wing Area 21.40 M2

Wing Incidence 0.00

Chord 2.59 M

Horiz Tail Arm 0.00

CIMax 1.06 ND

Mass and balance

Element Unit
Empty Weight 13758.00 LBS
IXX 14382.50 SLUG*FT2
Ivy 62830.10 SLUG*FT2

Izz 74666.90 SLUG*FT2


http://www.zaretto.com/sites/zaretto.com/files/swift-data/rjh-zaretto-swift-aerodynamic-data-vspaero.pdf
http://naca.central.cranfield.ac.uk/reports/arc/rm/3078.pdf

Xz 413.20 SLUG*FT2

Element X Y z Unit Weight

Ground Reactions

Element X Y z Unit Index
NoseGear 2.51 0.00 -1.89 M 0
LeftMainGear 6.39 -2.47 -1.80 M 1
RightMainGear 6.39 2.47 -1.80 M 2
LeftWingTip 8.54 -4.74 -0.36 M 3
RightWingTip 8.54 4.74 -0.36 M 4
LeftHtailTip 12.37 -1.89 0.55 M 5
RightHtaiTip 12.37 1.89 0.55 M 6
VtailTop 11.57 0.00 2.12 M 7
CentreFuselageTop 6.78 0.00 0.79 M 8
CentreFuselageBottom 6.78 0.00 -0.78 M 9
CanopyTop 3.34 0.00 1.07 M 10
Fuse0 0.00 0.00 0.00 M 11
Fusel 0.99 0.00 -0.42 M 12
FuselTop 0.99 0.00 0.42 M 13
Fuse36 3.61 0.00 -0.72 M 14
Fuse83 8.36 0.00 -0.71 M 15
Fuse106 10.62 0.00 -0.66 M 16
Fuse127 12.77 0.00 -0.35 M 17

External Reactions

Element X Y z Unit direction X y z
Propulsion
Element X Y 4 Unit Thruster Sense P Feed
factor
RR-AVON- 12.00 0.00 0.00 M direct FrontTank [0],CenterTank [1],RearTank [2],LeftWing [3],RightWing
114 [4]

Tanks

Element X Y Y4 Unit Capacity Id Priority Standpipe
FrontTank 4.77 0.00 -0.03 M 862 LBS 0 3 10 LBS
CenterTank 5.64 0.00 -0.03 M 755 LBS 1 4 10 LBS
RearTank 6.53 0.00 -0.03 M 801 LBS 2 2 10 LBS

LeftWing 5.92 -1.59 -0.03 M 739 LBS 3 1 10 LBS



RightWing 5.92 1.59

Systems

Name
swift-flight-controls
swift-hydraulics
swift-engines
swift-ecs

swift-electrics

Independent variables

Name

aero/alpha-deg
aero/alphadot-rad_sec-limited
aero/beta-deg
aero/betadot-rad_sec-limited
aero/pb

aero/gb

aero/rb

fcs/aileron-pos-deg
fcs/elevator-pos-deg
fcs/flap-pos-deg
fcs/rudder-pos-deg
gear/gear-pos-norm
position/h-agk-m

velocities/mach

-0.03

739 LBS

10 LBS
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