kg

W ;= 900kgf Xcg:=0.3:Cma CDO:= 0.03 etot := 0.8 p:=1225—
m3

ALA

b:=10m Cr:=1.6m A =05 &= Odeg ey = —3deg

oL 2dwt = —2-5deg oL 2dwr = —1.0deg iw := 3deg

CLawyg = 0.105deg = CLawyg, = 0.11deg = ew:= 0.9
Cm02dt := —0.093 Cm02dr := —-0.08 Xacw := 0.25-Cma A = 15deg

FLAP

Nijf == 02 ng =06 AaQ := -2deg  Acm0:= -0.1

FUSOLIERA
Cmog = -0.05  Cmog:= 0.0035deg - Cpygs = ~0.0035deg

PIANO ORIZZONTALE

CLahyg = 0.11deg " bh= 25m Sh— 25m®> =09

nh=1 te:= 035 ih:= —2deg  Xach:= 5m  Cho := ~0.0080deg - Chde := —0.013deg”
1) Calcolare il 5e di equilibrio, la posizione del punto neutro,la potenza necessaria ed il

carico agente sul piano orizzontale di coda, a comandi bloccati considerando una velocita di

. km
volo di V := 150 —
2) Calcolare I'assetto e la velocita necessaria, posizione del punto neutro e potenza

necessaria all'equilibrio a comandi liberi.



SOLUZIONE

W=0900kgf —» W=28825.985N

km m
V = 150 h_ — V = 41.667 —
r S

PARAMETRI ALA
2
2-(x - l)-Cr (cr+ a-cr)b

Cma:= S =
3(h+1) a 2

2
AR = b—
S

Ct-C
r-y+Cr g(y) =

b M

Ct:=a-Cr  C(y):=

2

. AoL2dwt ~ ¢oL2dwr
agrad(¥) = . Y + ao 2dwr

2
b
2

“0L3DwW = J (@oL2d) ~ £(¥))-C¥) dy

0

[ RIN)

Cm02dt — CmO02dr
b

2

Cmo02d(y) := y + CmO2dr

xacr:= 0.25-Cr  xact := 0.25-Ct + tan(A)-% xac(y) := xacr + ed — xaer,
2
b b
2
cm = —2 .| cmoad(y)-C(y)2dy - —2— (o + 8(y) - agpad(y))-Cy)-xac
acw3D = g o JO P~ JO 0L3Dw oL2d
CLowy 4+ — CLaw:
2dt 2d

Claw(y) := " d 'y + Clhawyy,

2
b
2

J (Claw(y))-C(y) dy
0

CLGWZd =

RN



CLOLWZd

CLaw :=
CLGWZd
1+ ——
TAR-ew
bh2 CLoahyy
ARh = — CLohi= ——8™—
sh CLohyg
+ —_—
n-ARh-eh
Cmaf
Xcg = 0.3:Cma Xacw := 0.25-Cma Xaowb = Xacw — -Cma
CLaw
Ih ;= Xach — (Xcg — Xacw) .« dedo:= 2Clow
n-AR-ew
2CLO,,
CLO,,, := CLaw-(iw — o 0= —
W ( 0L3DW) n-AR-ew
Xeg — Xacwb Ih sh
Cmo = CLaw—— 0 _ cLah(1 - dedo)| ——2.qh
Cma Cma S
X9 — Xacwh Ih Sh
Cm0 := Cm + CmOf + CLO,,, ——— + CLah(£0)—— ==-nh
acw3D f W Cma Cma S n
Cmih := —CLah- L-S—h-nh
Cma S
Cméde := —CLah- L~S—h-nh~1:e
Cma S
delta e comandi bloccati
W _
oL —W o CL - CLO,,
%-p'VZS " CLaw o = 4.766 deg
—Cm0 + Cma- Cmih-ih
Se = (Cmo0 + Cmovo: + Citvih) Se = —2.223 deg
Cmoe
Xcg B Cma

XN =

X = 0.538 ah:= a - €0 — deda-a + ih + te-de
Cma CLaw

Lh := 0.5V2-p-CLah-ah-Sh oh = ~1.376 deg Lh = —21.687 kgf

oh = —1.376 deg



2

CD:= CD0 + —S5 -1 \Vscp P=T.V
tAR-etot 2
CM a CL=0
Calcoliamo il CM a CL=0 anche se non richiesto
ihl ;= ih — iw + (XOLSDW
Ih  Sh
CmOcl0 := Cm0s + Cm ~ CLah-—— 2 nh-(ihl + te-8e)
f acw3D Cma S n
CmO0cl0 = 0.165
Troviamo il risultato per comandi liberi
. —Chao-at
OLt(OL) = o — €0 — deda-a + ih &?,ga) = M
Chde
cm(a) == (Cmo + Cma-a + Cmih-ih + Cmée-de(a))
oeq = 1.714 deg
2W 1
CLeq := CLO,, + CLaw-oeq Veq:i= |——
p S Cleq
km
Seloeq) = 1.466 deg Veq = 190.01-—
r
X
Fim 1 geoNY XN = WD e SN CLAD (1 Ged)
m Chéde Cma S-Cma CLaw
2
CLe 1
F =0.785 CD:= CDO + ——3 = = .p-Veq>-S-CD
tAR-etot 2
km
P = 33.163 kW T = 81.161 kgf V = 150 h_
r
2
Lh= 05-Veq™p-CLah-(at(ceq) + re-de(aeq))-Sh  Lh = —47.276 kf

Flap

P = 28.095 kW

T = 68.758 kgf

XN = 0.467

p.=T.V
M



Sf
%QLflap = “0L3DW * A0 QL flap = —1-187 deg

b
("7
Cmaf := — C(y) dy
S b
nif
b
r 2
Cmwflapl := LJ Cm02d(y)~C(y)2dy + Cmaf -Acm0
S-Cma 0 Cma
b b
il Nef—
Cmwflap2 := — 27 (2 (a +e(y) — o (y)) C(y)-xac(y) dy + Z'RAOLO- [ i C(y)-xi
— Jo 0L3Dw oL2d s Cma i i
Nif—

2

Cmwflapl + Cmwflap2 = —-0.155



