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0959: 2/08/2012 Original
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For all symbols, please refer to Advanced Aircraft Analysis 4.0

To use a Y-Tail, the vertical tail must be inverted. The Z-location of the aerodynamic center of
the inverted vertical tail is calculated as follows:

Zac, = Zapex, ~ Zmgcy 1)

For this combination, each vertical tail is treated a separate component and the corresponding S&C
derivatives are calculated for each tail and summed up together as shown below:

C =C +C 2
B YBee Yy inverted tail

(Zanee —Zeg )COSa —(Xacvee —Xeg )sin a

C, =C +
vy YPvee by
Zac —Zey |COSa—| Xg6 - Xgg [SIN ®)
C Vinverted tail 9 Vinverted tail 9
YBy inverted tail bw
X —Xpq |COSax+| Z —Z~y |SINa
( &regular tail “ j ( Vregular tail “ j
Ay ﬂVreguIar tail bW
4)
X —Xeq |COSa+| Z —Zq |SINa
C Vinverted tail “ ] ( Vinverted tail cg j
By inverted tail bw
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C,.=C,, +C,. ®)
Yp yﬂvee y'B"inverted tail
(ZacVi ~ Zacy )vee e _(Xacvi ~ Xaoy )vee o
Ci, = Cy. +
B Puee by
(6)
Zoo, —Z ) COSa—(X - ) sina
C ( i 3w inverted tail & aw inverted tail
yﬁ"inverted tail bw
c —c (Xacvee _Xan)COSOH(Zanee —Zacw)sma N
ns = .
B y'[‘)'Vregular tail by,
X -X cosa+| Z -Z sina ()
c Vinverted tail atw 3Cinverted tail aCw
y'BVinverted tail bW
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N (Zacyee —Zcg ) €03 @ =(Xagyee — Xcg JiN & =(Zagyee —Zcg ) )
Yp YBee by
Z —Zqq |COSar —| X —Xeq ISIN—(Z 4
2C ( Vinverted cg) ¢ ( Vinverted cg) ¢ ( 8Vinverted cg) +
y'B\’inverted bw

(ch - Zcr 14y )

3sinl",|1-4 sinl"y, Clp@rW:o,CL:O
(8)
2 . .
Cip, =%Cyﬁ,\/ee ‘(z\,ee cosa — |, sin oz)[(z\,ee cosa -, sin a)_(zacvee ~Zgy )J
2 C I si I, si Z Z
+E yﬁ"invertedtail (ZVinvertedtaiI cosa—lysina (ZVinverted tail COS¥ ~lvSiNa = aCvinverted tail 9
)
2 . .
Cnp, :_%Cyﬂvee (I, 00301+z\,eesmoz)[(z\,ee COSa—|vSIna)—(Zacvee ~Zgy )J
2

—C

- bvzv YBuinverted tail (IV COSAY Zyjnverted tail M a){( Ziinverted tail €05 ~hv SN a) B [ZacVinverted tail Zeg H‘

(10)
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ly cosa + ZVinverted tail sing (11)
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C —_oC ly cosa +zee SiN o
r YPuee by YRvinverted tail by
2 . .
Cr, = _%Cyﬂvee (ly COS e + Zyge SiN ) (Zyge COS 2 — |, SiN @)
5 (12)
a EC Buinverted tail (IV COSA Zyjnverted tail ™" a)( Vinverted tail C0S& ~lvSIN a)
C, = 2 C X X Z Z i ?
r, _—% VB [( acy Cg)005a+( aCyes ~ Cg)sma}
L)
2
-—C (X - X )005a+ VA —Zqy |SIN
b Pinverted tail { & T ( CVinverted tail Y ) }
C, =C, +Cy (14)
Yiy Yivee ylVi nverted tail
Zyee COScr — |, SiN & Zinverted tail C0S¥ ~lvSin
C =Cy | e v ey _ (15)
v vee by Vinverted tail by
C. —_C ly COSax + e SiNx by COS &+ Zyj e rteq tail SIN (16)
Ny, — Vi iy .
v vee bw Vinverted tail bw
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Cys, =Cys  +C

y5rvee

y5r‘|

nverted tail

Z, cosa—l. sina
C| — C vee vee +
Or y5rvee

C Zhinverted tail ©S% ~ Irinverted tail SN &
yg’i nverted tail by
I, _cosa+z, sSina
Cho = _Cy5 vee vee .
Or fvee bW
c Irinverted tail Cosa + ZI“mverted tail Sina
y5’1 nverted tail bw

(18)
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