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EXAMPLE OF PROCEDURE IN CALCULATION OF CONTROL HINGE MOMENTS

NOTATION AND UNITS (see Sketchl.1)

Sl British

A aspect ratio of wing
A aspect ratio of horn
a;, a, rates of change of lift coefficient with angle of attack and control rad™t rad-1

deflection respectively
B increase in balance due to horn, see Talde
bl, b2 , b3 rates of change of hinge-moment coefficient with angle of attackrad! rad!

control deflection and tab deflection respectively,

b, = dC,/da, b, = 0C,/dd, by = 0C,/0d,,,
Ab,,,, Ab,, increments irb; b, due to horn rad  rad?
Ch hinge-moment cefficient,

Cy = H/(1/zpvch2) for two-dimensional sections

= H/(1/sz26f2 s;) for wings
= H/(1/szZSf ¢s) for increments due to horns and tabs

C. wing lift coefficient
c wing chord m ft
(), wing chord at mid-span of horn m ft
(©)tap wing chord at mid-span of tab hinge line m ft
c geometric mean chord of wing m ft
Cp control chord forward of hinge line, m ft
(Cb)h value ofc, (without horn) at mid-span of horn m ft
(Cb)tab value ofc,, at mid-span of tab hinge line m ft
C; control chord aft of hinge line m ft
(Cf)tab value ofc; at mid-span of tab hinge line m ft
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2 1

geometric mean chord of control aft of hinge line

C; = .[Cf dn

aerodynamic mean chord of control aft of hinge line,

& = [ dnieg

horn chord forward of hinge line at mid-span of horn

tab chord aft of tab hinge line at mid-span of tab hinge line

factor used in calculating effect of tab
(Item No. Aero C.04.01.0%

factors used in calculatingffect of horn
(Item No. 88009

factor used in calculating,  arg,
(Item No. 8900%9)

for control on wing
factor used in calculating effect of tab

(Item No. Aero C.04.01.0%

factors used in calculatinig,

amg  for control on wing
(Item No. 8900%9)

hinge moment measured about hinge line

factor used in calculating effect of horn (Item No. 8803
Mach number

factor used in calculating effect of horn (Item No. 8803
Reynolds number based on

control area aft ofihge line

wing semispan

control span(n, —n;)s
horn span
tab span

maximum section thickness

thickness to chord ratio of wing at mid-span of horn

section thickness at control hinge line

m ft
m ft
m ft
m ft
rad™! rad!
Nm Ibf ft
nf ft2
m ft
m ft
m ft
m ft
m ft
m ft
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Subscripts
0
h

tab

Bal

Plain

free-stream velocity

distance of horn leading-edge from control trailing-edge at
mid-span of horn, as fraction of local wing chord

m/s

position of boundary layer transition aft of leading edge as fraction

of local wing chord

angle of attack

. 2,7
compressibility paramete¢l — M"™)

control deflection angle, measured iresinwise plane

tab deflection angle relative to controkrace

spanwise distance from wing centre-line @fion of semispan

value ofn at inboard, outboard ends of control at hinge line

sweepback of tab hinge line

sweepback of tab hinge line

sweepback ofn'th chord line

ratio of wing tip chord to wing centre-line chord

density of air

section trailing-edge angle

trailing-edge angle at mid-span of horn

trailing-edge angle at mid-span of tab hinge line

rad

rad

rad

deg
deg

deg

kg/m
deg

deg

deg

as in(al)0 orH, denotes value in two-dimensional incompressible flow

denotes horn or, Mh

denotes tab

amt, (o,

, hinge line

as in( al)OT denotes theoretical value

denotes value for a balanced control section

denotes value for a plain control section

ft/s

rad

rad

rad

deg
deg

deg

slug/f
deg

deg

deg
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Superscripts

*

asterisks as il(]al)(; denote values for a ‘standard’ section with
tan¥st = t/c

primes as irc’ denote quantities measured in planes normal to the wing quarter-chord
line, orasind’ and',, angles of deflection measured about their hinge lines. In both
cases the primes provide a distinction from measurements in a streamwise plane. The
hinge moment coefficient derivativdas2 abg derﬁm,?_|/66' axag/aas'tab ,
respectively.
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AA’

BB’

DD’

normal to quarter-chord line and passing
through mid-span of control hinge line.

streamwise through mid-span of horn

normal to quarter-chord line and passing
through mid-span of tab hinge line.

D
(ct", | Ctab
toq= -
(S hab
(::’)mb
t t
h
! 4 )
A ¢ I/ T ,
N— —)—A
! % cf
I C'
— 7 — T
8 & T ———)— g’
—
““Pn
h
Xh‘C)h
! ey,
Sketch 1.1
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2.

INTRODUCTION
This Item provides calculation charts for use when estimating the control hinge-moment coefficient
derivatives for trailing-edge controls fitted to a wing, tailplane or fin, possibly with horn balance or tab. It

uses the methods of Derivatiohs$o 10, and the limitations on applicability quoted in those Items apply.

Table 2.1 provides the routine to determine the two-dimensional characteristics needed in subsequent
calculations.

Table2.2 provides the routine to determiig angl for the control without horn or tab balance.
Table 2.3 provides the routine to determine the additional contribution of a horn balance.

Table 2.4 provides the routine to determine the effect of a tab.

Table2.5 summarises the results.

Blank tables are provided in this Section and may be duplicated for the user’s own calculations.

A worked example is given in Sectidrfor a nose-balanced control fitted with a shielded horn and a tab,
and demonstrates how the Tables would be filled in during a calculation.
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Calculation of two-dimensional properties for sectiofy’

TABLE 2.

1

that is normal to the winguhdrd line
and passes through the mid-span of the control hinge line. The method of Item Nos Aero W.bar@il.05
C.01.01.08 are used for calculiag aerofoil characteristics, C.04.01%nd 0Z for calculating the hinge
moment coefficient derivatives of plain canis, and C.04.01.G3or 04 for determining the effects of a
nose or lrving internal balance, respectively.

Parameter Source Value Comments
R Flow conditions Based on wing mean chard
. . Boundary layer transition point
X Flow conditions, section geometry for SECHONAA ’
c;'/c’
Cy'/Cf’ . .
' Geometry of sectionAA' that|is
T normal to wing quarter-chord line
t/c’ and passes through mid-span| of
control hinge line
2tarlt/c’
t./cs
(al)o/(al)OT Iltem No. Aero W.01.01.05 (Fig. 1)
(al)OT Iltem No. Aero W.01.01.05 (Fig. 2)
(a,) Calculations for plain
70 (unbalanced) control with’
equal to geometric value as
. defined in Item No. Aero
(az)OT Iltem No. Aero C.01.01.03 (Fig. 1) W.01.01.05
(aZ)ol(aZ)OT Iltem No. Aero C.01.01.03 (Fig. 2)
(al)0 /(al)OT Item No. Aero W.01.01.05 (Fig. 1)
(al)OT* Iltem No. Aero W.01.01.05 (Fig. 2)
(al)O Calculations as above, but for
‘standard’ seiction with
()" ltem No. Aero C.01.01.03 (Fig. 1) v = 2tan” tfe
(aZ)S/(aZ)OT* Item No. Aero C.01.01.03 (Fig. 2)
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TABLE 2.1 (continued)

(Item No. Aero C.04.01.02)

Parameter Source Value Comments
(bl)OT* Item No. Aero C.04.01.01 (Fig. 1)
(bl)o*/(bl)OT* Item No. Aero C.04.01.01 (Fig. 2)
(b)),
Values for ‘standard’
section, plain control
(bz)OT* Item No. Aero C.04.01.02 (Fig. 1)
(bz)S/(bz)OT* Item No. Aero C.04.01.02 (Fig. 2)
(by)
b,) "+ 2[(a,)..—(a,). ](tan¥t — t/c
(by), (b1)g + 2L(a)gr=(ay) 1(tant ) Values for plain
(Item No. Aero C.04.01.01) control. Strictly
(b,) "+ 2[(a,) *—(a,z) "1(tan%t — t/c) (El)OPIain and
(b,), 20 012’0 (P2) opain

B%/q)z_@mmq)ﬂ

Ya

Section geometry

Balance as defined i
Item Nos Aero
C.04.01.03 and 04

N

(01) ogar’ (P gpiain | Item No. Aero C.04.01.03 (Figs 1 and 2)|for
(bz) 5 |/(b2) ol nose balance,
0 aor oFlain or Ratios of balanced ta
plain control values
(01) ogar (P opiain | Item No. Aero C.04.01.04 (Figs 1 to 5) ffor
(bZ)OBaI/(bZ)OPIain Irving internal balance
b (b)) . [(b)._ /(b)) _ . ] Values for balanced
( 1)0 1/0Plain' * "1/0Bal * ~1/0Plain control. Strictly
b d
(bz)o (bZ)OPIain[(bZ)OBaI/(bZ)OPIain] ( 1)OBaI an

(bZ)OBal
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TABLE 2.2
Calculation of hinge-moment coefficient derivatives for controls without horn or tab. The calculation
follows the main method described in Sections 3.2 and 3.3 of Item No. 89@0® a rectagular wing
with part-span controls, see the extended method in Section 3.4 of that Item.

Parameter Source Value Comments
M Flow conditions
Y,
B (1-M3"
A
A1/4
Ny,
/;\h Planform geometry of wing and control
n;
No
BA
Atan/\;
%
(1/B)tanAt,,
(1/A)dC, /da obtained as
dc, /da Item No. 70011 function of BA ,AtanAl/2 and\
Ch /cf' Geometry of sectiolMA' that is normal
e to wing quarter-chord line and passes
Gt /C through mid-span of control hinge line
21pRG .
——L | tem No. 89009 (Fig. 1) F“gCt,'c/’”,Of(l/ B)tanA,, BA
FB(al)Ocos/\h andc; /c
Fg Item No. 89009 (Fig. 2a or 2b) Function df /cf' acjd'c’
2mBG, Function ofAtanA &
— i unction ofAtan and.
Fo(a,) coshy Item No. 89009 (Fig. 3) A i
0
2nBG, - _ .
———— | Item No. 89009 (Fig. 4 unction ofn.
Fg(a;),cosAy, (Fig. 4) '
Fg(ay),cosh, With (a,), from Table2.1
213
G,y
G,
Gs
b, Item No. 89009, Equations (3.4) and (3/5) With substitution of sectional
valuezs_from Tabl@.1, based on
b, ltem No. 89008, Equation (3.6) 7epV"C("s; , control deflectiord

measured in streamwise plane

* - .
see continuation of table
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TABLE 2.2 (continued)

(by) dc
_ 20 Lo
1= (al)ODdO( Dcos/\h + G1 + 62

O (a2)0 O COS/\h (a2)0
b, = [b,) (by) O (by + Gy)
2 270 o0 s 1 3
U (al)o U2 2 0 ( 1)0
DB + tan A1/4D
b, =
b, =

10
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TABLE 2.3

Calculation of incremental changes in hinge-momeffament derivatives due to horn balance. The
method of Item No. 88033s used.

Parameter Source Value Comments
SWAH
(cb)h/ch
Geometry of planform  and
Xp streamwise sectioBB' that pagses
through mid-span of horn
Cy/ Cs
An(=s,/cy)
B (s.h/sf)(ch/éf)z[l —{ (cb)h/ch}z] Increase in balance due to horn
(t/c)y,
Section geometry
Th
Ab,/ABF,; Item No. 88003 (Fig. 1) Functions ofs,/s; for unshielded
horns and of, /s; and, for
Ab, /ALBF,NK | Item No. 88003 (Fig. 2) shielded horns
Fl Item No. 88003 (Fig. 3) Function of(t/c),,
F, Item No. 88003 (Fig. 3) Function of(t/c),,
N Item No. 88003 (Fig. 4) Nose_ shape coection factor,
function ofx,,
. Section shape corréoh factor,
K Item No. 88003 (Fig. 5) function of [ (t/c),, — tan¥%,, ]
Ab,, Increments duze to horn balance,
based orzpV Sf c¢ , control
deflectiond measured in
Ab h .
2 streamwise plane

11
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TABLE 2.4

Calculation of effect of tab. The method of Item No. Aero C.04.01i98sed

Parameter Source Value Comments
M Flow conditions
Y
B (1-M?3)"
Stan/ St
/\1/ Geometry of planform and section
‘ DD' that is normal to wing
Aq quarter-chord line and passes
through mid-span of tab hinge line
Ahtab
C'tab /(C')tab
( C'b )tab/(c} )tab
(Cf)tab/ Cs
T'tab
—b, /G Iltem No. Aero C.04.01.08 Function of(c'b)tab/(c'f )tab and
(Fig. 1) Ciab /(€ )tap
F Iltem No. Aero C.04.01.08 Function oft’,,
(Fig. 2)
G Item No. Aero C.04.01.08
(Equation 2.1)
Based onl/szZSf ¢ , fortab
by deflection angle measured about
tab hinge line

2

" Sta () ap |

G = [—5? ECOS/\%COS/\hCOS/\hwb
f

12
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TABLE 2.5

Calculation of final values

Parameter Source Value Comments
(:flczzf
Planform geometry
A
b, Table2.2 )
Values for control without horn or tab
b2 Table2.2
Ablh Table2.3
Increments due to horn
Ab2h Table2.3
-2
b, b,(Table 2.2 + Ab, (& /T) _ .
) Values for control with horn
b, b,(Table 2.9 + Ab,, (& /T;)
b! b2 cosA\, )
2 For control and tab deflection angles
, 2 o .
b, b, (Table2.4) (& /2,) measured about their hinge lines

" Allfinal values of coefficient derivatives are basedlxbpv2 Efz S

13
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3.

DERIVATION

The Derivation lists selected sources that have assisted in the preparation of this Item.

1. ESDU Control hinge-moment coefficient derivative due to tab. Item No.
Aero C.04.01.08. ESDU International, 1948.

2. ESDU Effect of nose balance on two-dimensional control hinge-momefficients.
Item No. Aero C.04.01.03. ESDU International, 1949.

3. ESDU Effect of Irving internal balance on hinge-moment coefficient in two-dimensional
flow. Item No. Aero C.04.01.04. ESDU International, 1949.

4, ESDU Slope of lift curve for two-dimensional flow. Item No. Aero W.01.01.05. ESDU
International, 1955.

5. ESDU Rate of change of lift coefficient with control deflec in incompressible
two-dimensional flow. Item No. Aero C.01.01.03. ESDU International, 1956.

6. ESDU Rate of change of hinge-momengficient with incidence for a plain control in
incompressible two-dimensional ﬂoWbl)0 . Item No. Aero C.04.01.01. ESDU
International, 1956.

7. ESDU Rate of change of hinge-moment coefficient with control deflection for a plain
control in incompressible two-dimensional rovs(,bz)0 . Item No. Aero
C.04.01.02. ESDU International, 1956.

8. ESDU Lift-curve slope and aerodynamic centre position of wings in inviscid subsonic
flow. Item No. 70011. ESDU International, 1970.

9. ESDU Effect of unshielded and shielded horn balances on hinge-moment coefficients
for controls at low speeds. Item No. 88003. ESDU International, 1988.

10. ESDU Hinge moment coefficient dertivaes for trailing-edge controls on wings at
subsonic speeds. Item No. 89009. ESDU International, 1989.

14
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4.

EXAMPLE

Calculate the hinge moment characteristics for the cositimivn in Sketclt.1for R = 3.5 x 107 and
M = 0.4. The tab is geared so thaf,,, /0" = - 0.9

The values calculated are set out in Taldld4o 4.5.

A = 4.33

A = 0.72

Ef = 2.726 ft

L‘f = 2.750 ft
— 2

S = 48.96 ft

Elliptical nose balance

18-00
20-00
3-8°
- 7 | ,
I~ ' - —=) D
0-718
o34 2:997

(. 9795

l'"” o-ses

1 |‘o°. ,
? -63 2-769
9-049
0-973
L i39°
e =) 8’
’ 0-547
3143
3535 ‘ o
7.976 All dimensions in feet
Sketch 4.1

15
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TABLE 4.1

Calculation of two-dimensional properties for sectiva’ that is normal to the winguhdrd line
and passes through the mid-span of the control hinge line. The method of Item Nos Aero W.bar@il.05
C.01.01.08 are used for calculiag aerofoil characteristics, C.04.01%nd 0Z for calculating the hinge
moment coefficient derivatives of plain canis, and C.04.01.G3or 04 for determining the effects of a
nose or lrving internal balance, respectively.

Parameter Source Value Comments
R Flow conditions 3.5x 10/ Based on wing mean chard
. . Boundary layer transition point
Xir Flow conditions, section geometry 0.30 for SECHONAA '
c;'/c' 0.306 2.769/9.049
cy' /¢ 0.229 0.633/2.769
, Geometry of sectionAA' that|is
T normal to wing quarter-chord lind4-0 deg
t/c! and passes through mid-span| gf;31 1.185/9.049
control hinge line
2tarlt/c’ 14.9 deg
t/c 0.212 0.588/2.769

(a;),/(a;)y; | Item No. Aero W.01.01.05 (Fig. 1)  0.890 Calculations for plain
(unbalanced) control with’

defined in Item No. Aero
a 6.18 rad ™t

(@), W.01.01.05

CH ltem No. Aero C.01.01.03 (Fig. 1)| 4.58 rad™*

(aZ)ol(aZ)OT Iltem No. Aero C.01.01.03 (Fig. 2) 0.835
1
(az)0 3.82rad”

(ay), /(a;),. | ltem No. Aero W.01.01.05 (Fig. 1))  0.884 Calculations as above, but for
0 oT . ) . -
standard’ section with

CHN ltem No. Aero W.01.01.05 (Fig. 2)| 6.94rad™ | ¢ = ptanlt/c’
(a)g 6.13 rad
CHNL ltem No. Aero C.01.01.03 (Fig. 1)| 4.58 rad™*

(az)o* /(aZ)OT* Iltem No. Aero C.01.01.03 (Fig. 2) 0.830

(a,), 3.80

16
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TABLE 4.1 (continued)

Parameter Source Value Comments
(by)yr” ltem No. Aero C.04.01.01 (Fig. 1) ~0.535rad ™t
(bl)o* /(bl)OT* Item No. Aero C.04.01.01 (Fig. 2) 0.730
(by)y ~0.391rad*
Values for ‘standard|
section, plain contral
(by)yy ltem No. Aero C.04.01.02 (Fig. 1) —0.855rad ™t
(bZ)S/(bZ)OT* Item No. Aero C.04.01.02 (Fig. 2) 0.850
(by)y ~0.727rad™*
b.) “+2[(a) -—(a,). ](tankst —t/c
(by), (By)g + 2[(3y) g ~(ay), 1(tarv ) ~0.404rad™" | values for plain
(Item No. Aero C.04.01.01) control. Strictly
(b,) +2[(a,) ..—(a,) . ](tan¥st —t/c) (b1)0p1ain @M
(by), 20 2)or\&2)g 2 -0.739rad | (02) yp)ain
(Item No. Aero C.04.01.02)
A Balance as defined jn
[(CB I )2 - (et I )?] | Section geometry 0.203 ltem Nos Aero
C.04.01.03 and 04
(b1)ogal (P)opiain | Item No. Aero C.04.01.03 (Figs 1 and 2)|foP-8%0
nose balance, 0.840
(bZ)OBaI/(bZ)OPIain .
or or Ratios of balanced to
plain control values
(01) 0ga (P1)opiain | Item No. Aero C.04.01.04 (Figs 1 to 5) ffor  ~
Irving internal balance _
(bZ)OBaI/(bZ)OPIain
b (b.) (b)) /(b,) ] _0.343rad™} Values for balanced
( 1)0 1/0Plain** "1/0Bal * ~1/0Plain control. Strictly
1| (by) and

(bZ)OBaI

17



89010

Calculation of hinge-moment coefficient derivatives for controls without horn or tab. The calculation

TABLE 4.2

follows the main method described in Sections 3.2 and 3.3 of Item No. 89@0® a rectagular wing
with part-span controls, see the extended method in Section 3.4 of that Item.

Parameter Source Value Comments
M Flow conditions 0.40
B (1-m3)” 0.917
A 4.33
A1/4 11.0 deg
Al/2 8.9 deg
AW Planform geometry of wing and control 7.2 deg
A 0.72
n; 0.10 2.0/20.00
No 1.00 20.00/20.00
BA 3.97
Atan/\; 0.678
(1/[3)tan/<1/4 0.212
1 | (1/A)dC /da obtained as
dC, /da Item No. 7001% 3.90 rad function of BA ,AtanAl/2 andh
ch /cf' Geometry of sectiolMA’ . that is normg oo9 0.633/2.769
to wing quarter-chord line and passes
¢ /c' through mid-span of control hinge ling 0.306 2 769/9.049
2npG, ajd
———— | Item No. 89009 (Fig. 1) 0.058 rad| Function of(1/fB)tanA,, ,BA
%
Fg(ay),Coshy, andc; /c' ‘
Fg Item No. 89009 (Fig. 2a or 2b) 0.90 Functionogf/cf' andc’
2nBG, &
Item No. 89009 (Fig. 3 0.004 rad| Function ofAtanA;, and;
Fg(ay),cos\, (Fig- 3) aniAy, andy;
2TG, . H .
FB(al)OCOSAh Item No. 89009 (Fig. 4) 0.010r Function ofn;
Fg(a),coshy, 0.958 With (a,),, from Table2.1
213
G 0.056 rad*
1 1
G, 0.004 rad
G, 0.010 rad?!
b, ltem No. 89009, Equations (3.4) and-0.155 rad’ With substitution of sectional
(3.5) values frgm Tabl@.1, based on
b _ 1 YopV© T 5, control deflectior®
2 Item No. 89009, Equation (3.6) —0.522 rad”| measured in streamwise plane.

* - -
see continuation of table

18
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TABLE 4.2 (continued)

(a,) n cosA (a,)
0 h 270
- ——(b,) O + (b, + G,)
(al)0 1 oDD ) ) D:I/Z (al)o 1 3
oP + tan Ay, g

= 203333 90) cos7.2° + 0.056+ 0.004 = —0.155ad "

6

O

O

.343

.18

0.621- 3.82
6.18

C0S7.2 + 382 0155+ 0.010 = 0.522ad "

.
(-0.343(

1% 6.18
(0.917 + tan’11.0°)

19
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Calculation of incremental changes in hinge-momeffament derivatives due to horn balance. The

TABLE 4.3

method of Item No. 88003s used.

d

A1”

Parameter Source Value Comments
S 0.176 3.168/18.00
(cb)h/ch 0.174 0.547/3.143
Geometry of planform  and
X streamwise sectioBB' that pags$594 5.535/7.976
. through mid-span of horn
Ch/Cs 1.153 3.143/2.726
A (=sy/cy) 1.008 3.168/3.143
B (%/sf)(ch/éf)z[ 1-{ (cb)h/ch} 2] 0.227 Increase in balance due to hor
(t/c), 0.122 0.973/7.976
Section geometry
T, 13.0 deg
Ab,,/ABF; Item No. 88003 (Fig. 1) 0.255 rald Functions ofs,/s; for unshielde
horns and of, /s; and, for
Ab, /ALBF,NK | Item No. 88003 (Fig. 2) 0.398 rall shielded horns
Fl Iltem No. 88003 (Fig. 3) 3.33 Function (if/c),,
F, Iltem No. 88003 (Fig. 3) 2.58 Function (if/c),,
N Item No. 88003 (Fig. 4) 1.0 Nose shape correction factor
function ofx,,
K Iltem No. 88003 (Fig. 5) 1.0 Section shape correction factor,
function of [ (t/c),, — tan¥et,, ]
Ab,, 0.194 rad!| Increments duze to horn balance
based orzpV Sf c¢ , control
Ab,, 0.235 rad!| deflectiond measured in
streamwise plane

20
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TABLE 4.4

Calculation of effect of tab. The method of Item No. Aero C.04.01i98sed

Parameter Source Value Comments
M Flow conditions 0.40
7
B (1-Mm)" 0.917
Stan! St 0.306 5.50/18.00
A1/4 11.0 deg
Ay, | 7.2 deg
Geometry of planform and section
Nhiab DD' that is normal to wing5.3 deg
quarter-chord line and passes
C'tab (€ )tan through mid-span of tab hinge ling 0.073 0.715/9.795
(c b)tab/( Cf)tab 0.252 0.754/2.997
(Cf)tab/ o 1.083 2.952/2.726
T'iab 13.8 deg
—b, /G Iltem No. Aero C.04.01.08 0.61 rad?! Function of(c'b)tab/(c'f )tab and
(Fig. 1) Ctab’ (€ )tap
F Iltem No. Aero C.04.01.08 1.135 Function oft', .,
(Fig. 2)
G ltem No. Aero C.04.01.08 0.431

(Equation 2.1)

Based ortzpV2S & |, for tab
by —0.263 rad!| deflection angle measured abolut
tab hinge line

2
* (c)
G= [S—‘—;P——_—‘;—b Ecos/\l/4cos/\hcos/\htab = [0.306- 1.082:]%—'%cosll.@cos?.z’cosﬁs" = 0431

21
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TABLE 4.5

Calculation of final values

Parameter Source Value Comments
o Ef 0.991 2.726/2.750
Planform geometry
Ay, 7.2°
b, Table4.2 ~0.155 rad!
Values for control without horn or t
b, Table4.2 —0.522 rad!
Ab,, Table4.3 0.194 rad*
Increments due to horn
Ab,, Table4.3 0.235 rad?
-2 1
b, b,(Table 4.9 + Ab, (¢ /T;) 0.036 rad _ X
5 Values for control with horn
_ = 1
b, b,(Table 4.9 + Ab,, (& /T;) —-0.291 rad
' . 1
b, b, cosA, 0.289 rad For control and tab deflection ang|
, , - =2 measured about their hinge lides
by by, (Table2.4) (& /3;) ~0.258 rad! 9

" Allfinal values of coefficient derivatives are basedlxapv2 Efz S

T For a geared tab such thilt,,/8' = -0.9 8G,/38' = —0.289+ (-0.9 x (-0.258 = —0.057

22
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THE PREPARATION OF THIS DATA ITEM

The work on this particular Item, which supersedes Item No. Aero C.04.01.09, was monitored and guided
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Vice-Chairman
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Members

Mr G.E. Bean — Boeing Aerospce Company, Seattle, Wash., USA

Dr N.T. Birch — Rolls-Royce plc, Derby

Mr E.A. Boyd — Cranfield Institute of Technology

Mr K. Burgin — Southampton University

Dr T.J. Cummings — Short Brothers plc

Mr J.R.J. Dovey — Independent

Mr L. EImeland — Saab-Scania, Linképing, Sweden

Dr J.W. Flower — Independent

Mr P.G.C. Herring — Sowerby Research Centre, Bristol

Mr R. Jordan — Aircraft Researdssociation

Mr J.H. Kraus — Northrop Corporation, Hawthorne, Calif., USA

Mr J.R.C. Pedersen — Independent

Mr R.Sanderson — Messerschmitt-Bolkow-Blohm GmbH, Bremen, W. Germany
Mr A.E. Sewell — McDonnell Douglas, Long Beach, Calif., USA

Mr M.R. Smith — British Aerospace (Commercial Aircraft) Ltd, Bristol
Miss J. Willaume — Aérospatiale, Toulouse, France.

* Corresponding Member

The technical work in the assessment of the available information and the construction and subsequent
development of the Data Item was undertaken by

Mr R.W. Gilbey — Senior Engineer.

The person with overall responsibility for the work in this subject area is Mr P.D. Chappell, Head of the
Aircraft Aerodynamics Group.
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