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‘flap deflection.

BTN

I‘lMATlON UF ARRODY Nttf"Ib LOADS FUR. bfttUbI‘U ral, DESIGN OF AN Q\anl‘luG FLAP

ABSTRACT

The aerodynamic load that can be developed by an inverting
flap having a chord of approximately 20% of the wing's chord have been examined
for structural design purposes throughout the entire range of flap deflections.

% iublished tunnel data of other f&aps have been used to esti-
mate the loads of the inverting flap for the range 0 <8f¢90°,

Keasonable assumptlons related to publlsned test data have
been used to estimate loads for the deflection range of 6f>90°,

Tre aerodynamlc loads for structural design of an inverting
-flap as determined br tnis report for a specific flap panel having an average
flap chord of 1.65 feet and a flap span of 9.67 feet are, at 160MPH: 1965 pounds
at 30° deflection wit: an approximately triangular chordwise flap pressure dis-
tribution, and 1300 pcunds at 909 deflection with an approximately rectangular
chordwise flap pressure distribution. At 120MPH, .the loads per panel are 1105
pounds and 731 pounds at 30° and 90° 1lap ueflectlon respectively.

>

: With a properly designed flap support system, no flap buffet
is encountered, ‘

Maximum wing pitching moments due to flap occur at_the 30°

ted deflection range.

B Introduction

3

The inverting flap system is described in U.S. patent 3.126.173. It is sketched
in our Fig. 1. The geometric description of the flap is available in separate
drawings. No wind tunnel data measuring flap loads exists for this type of flap.
For structural design purposes, aerodynamic loads will be derived from published
flap load data of other types of flaps for conventional flap deflections, and
from reasonable assumptions for the remalnlng flap deflectlons.‘

2, Nature of aerodynamic flows and main sources of load data

The invertlng flap system can be con31dered to develop loads under three dlffe—
rent ranges of angular flap deflectlons 8f, corresponding to the type of aerody—
namic flows 1llustrated in our Flgs. 2 as follows:

d | .
Our Fig. 2a. shows the attached flow'fiold range, applicable for 10%8£230° ,

No revesal of pitching moments are encountered in the inver-

b e
v
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~v.‘£hc”;ngi§s géiggfﬁeaéﬁféd in>a conventionai mahner; AFbr~£ﬁis-rangé5‘Fékiér»fiap
| type loads of NACA Tk 620 will be assumed gpplicable.- o ' A
Our Fig. 2b shows separated flap flowé for the confentional dcfleetion range cf:

309:8f590°. For this range, the data of Fig. 24 and others of NACA TR 633 will
be assumed applicable. » - e )

2.3 : .
:Our-Fig. 2¢ shows separated flows existing for the inverted deflection ranée of

90%8¢:<170°. For this range, reasonable assumptions and experimental data re-
lated to Fig.‘Zthf NACA TR 633 will be used. _

.The special case of negative wing angles of attack and small flap deflections is

~ | discussed separately with reference to Fig. 35 of NACA TN 690. S

3., Apbroximatgons of method, and: review of wing pitching moments

In this section there will be reviewed the effect of variations.in the flap cross |
sectional shape, slot gap, flap chordwise position, flap chord, and wing section,
on the estimation of inverting flap loads, and some wing loads,from published
NACA data for other flaps, according to the methods described in paragraph 2
above., . .

-
~

3.1 Flap crossectional shape

- Flap crossection of the inverting flap design corresponds to the NACA 23000series
from its rounded spanwise edge to approximately 30% of its chord, as specified
in separate drawings. As seen in the extended position, its upper flap surface
is straight to the thin spanwise edge of the flap; its lower surface is slightly
~convex. Consequently, the inverting flap has less camber than that had by ‘the
flap of the previously referred NACA test data, most of which have NACA 23000 se-
! ries crossection., - : : T :

In the attached flow range, for any given geometric flap deflection, the inver-
‘ting flap with its smaller effective camber can develop flap loads no greater
than those of the NACA flaps of NACA references. Therefore the use of the NACA
,referencesi? structurally conservative with respect to differences in crossection
and total (¥ flap load developed for a given deflection. ' o ‘ :
In the separated flow regime, the crossection of the flap looses its importance
in the detsrmination of the flap loads. Consequently, the use of plain flap data
for this range is thought acceptable, in particular in view of the flap gap com-
ments of the following paragraph. e o — Y

1:3.2 Flap gap = ‘ _ ‘ . = L.
| For the attached flow range of deflection the differences of gap size will be
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v assumed_ndt,tO'chango the fundamzntal‘type of flap load magnitude and chbrdwisg

‘distribution, because the flow is attached in this range. .

For the separated flow regime the gap between the flap and the wing which exists
in the inverting flap.does not act as a conventional high 1lift élot@ but decrea-
ses the flap loads as is shown in our Fig. 3 based on Fig, 2 of NACA TN 650, -
Consequently, structural loads based on Fig. 2, of NACA TR 633 which does not

~ have a slot gap, are structurally conservative when applied to inverting}flap e
‘structural design in the pertinent separated flow range,as is.explained later,

3.3 Flap chordwise position and wiﬁg pitching moments due to .flap loads

Though wing pitching moments are not needed to design the flap's structure it is
advantageous to review them, To ‘estimate the effect of -the chordwise position
of the flap's "knee" on wing torsional loads due.to flap loads it is necessary
to determine how the inverting flap acts aerodynamically., ' :

In the attached flow range, the inverting flap acts as a Fowler type flap, and
its quarter chord pitching moments can be estimated from Fig. 10 of NACA TR 66
corresponding to an 0.26C Fowler flap with an NACA 23012 section. This assump-
tion is conservative in that for a given geometric' flap deflection, the inverting
flap which has less flap camber than that of TR 66k, cannot develop wing pitching

‘movements greater than those in Fig, l@ of TR 664.

In the separated flow regime from our Fig, 2 it is'evident'tﬁe'inverting flap,

fbrv300<8f<900 5 18 similar to a plain flap in geometric flap disposition. Aero-|

dynamically it could be thought to act, with respect to pitching moments (but
not 1ift), and as a first approximation, as -4 plain flap alsc. With these assump,

tions, as a first approximation it could be thought that the inverting flap would
develop, at certain deflections,quarter-chord section pitching moments similar

to some of the values illustrated in our Fig. 4-which are taken from Figs. 11 and
B of NACA TR 664, pertaining respectively to a Fowler type flap and a plain type
flap. From our Fig. 4 , it is evident that the maximum wing pitching moments
occur for t he Fowler flap at 30° deflection and are several times larger than
those of the plain flap. The Fowler flap however, has a chord of 0.267C, ‘and

the plain flap has a chord of 0.20C. Furthermore, the inverting flap has its
flap joint not at the 204 of the wing chord as had by the plain flap of our Fig,
L, but at 96: of the wing chord as sketched on our Fig. 1. Consequently, to ap~

ply the moments of our Fig. L to the inverting flap, certain corrections must be

made,

The Fowler flap moment is proporéional to the flap force which depends on the
flap chord. Thus the Fowler data will be reduced by the factor 0.200-0.75 to

» répresent the inverting flap under'study. The actual inverting flap chord is

0.18C, so the factor 0.75 is conservative,

" The plain.flap-momentsamwspropOrtional to the distance bétweenzihe'flap joint

and the aerodynamic axis flaps-up. This distance is 0.80C - .C.24C=0.56C for
the plain flap of ¥ig. 4; it is 0.96C-0.24C =0.72C for the inverting flap. Con-

T
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-’Eéqﬁehtly'thé'plain~flap‘mbmehtsvofvouf~Fig; L, must be increased by a factor of
.72-1.285 to represent the moments of an inverting flap. S : ’

With these considerations in mind, and using the above corrections, there is
constructed Fig. 7 showing maximum Gy, vs 8f, not necessarily at the same 1ift
ccefficient, for a 0.20C Fowler, and for a 0.20C "plain" flap with the flap knee
at 0.956C. Fig. 7 was drawn from the following table: o

S @ ol e B g

Flap deflection ' | ! Cmge _ 50
" Ref.Figs.& & 10 Fowler  gp¢1) ~Cf=0.2C° plain invert ° OF(4)
© NaCA TR 66k - Cp=0.27¢ . Cg=0.2C  1l.2u5(2)
°© - -0a7 2.0 Yoa27 PR ;
10° - 0.33 2.2 J.248 -0.1 -0.1285 Ok
20° - 0.48 2.4 7436 -0.18 -0.232 0.4
30° - 0.1 2.4 3456 ~0.19  ~0.244 0.4
4L0° - 0.5 1.5 J.337 :
L5 . e - =0.23 20,296 0.4
60° | s ~0.25 ~0.322 0
75° 5 - ~0.24 - =0.309 0.l

In our Fig. 7, there is indicuted in heavy dark lines the estimated pitching mo-
ments for tne inverting flap. o

It is evident by inspection that the maximur -‘tching moments occur for 30° in-
verting flap deflection, and that the mge for-this condition is -0.456.  The.
approximate vector representation is‘suown in cur Fig. 6.(Adventage on trim: G |-
at 90 Cl at 30; hence plane need not be flown with steady waith section Cp 0.32)
Pitching moments for value of &¢> 90° are thought smaller than those at 75° de-
flection. because the flap load vector is acting close to the aerodynamic axis
for the 8¢ 900 range, as may be evident from our Fig. 5, and because the flap
load vector may be even above the aerodynanic axis for 8¢790°, as is sketched in
our -Fig. 9. ‘ ’

It could be considered from our Fig. 9 that for inverted flap deflections Sy >50°,
the flap loads act downward,to provide a pitch-up couple which might create a
pitch reversal. While it is true that the flap loads act downward for this range
it is also true that the added pressure in top of the flap manifests itself also
on the lower surface of the wing above the flap, creating a local ‘upward force AP
on the wing's lower surface which tends tc cancel the downward force on the flap.
No pitch reversal should occur for 65 >90°. A lack of aircraft pitch up for
8£>900 has been verified in flight tests. ’ "t -

'3.4 Flap chord - ‘ v
" The flap chord of most of the NACA data of réference in'this.feporf'is eitﬁer‘20%
or 26.7% of the wing's chord. The inverting flap under consideration for struc-
tural design has a flap chord of approximately 18% of the wing's chord. In this
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‘fv'chord-flap,~Which is structurally conservative and eXpedient.__Ihe5existing'test

data on the 26.7% chord flap will be applie% to the inverting flap corrected by
a factor Qf 200 when used for moments only, 2);‘ ’ ' ‘
3.5 Wing thickness

:vThe tests of reference in this report.were made on an NACA 23012 airfoil. The
- wing on which the inverted flap will be tested .is tapered and has a wing thick-

 'The'assumed resulting“forcq“ééts‘at one third of fhe_flépfs chord Cr.

- that the resultant force acts more rearward than in the actual case (this vector
- location is also conservative with.respect to retracting cable tension).

-_reportithe tesﬁ;daﬁa for 20% chord flap will be applied.directly,tb the 18%

-

ness varying from about 15% to about 20% on the flapped portion of the wing. Its
airfoil section is from the NACA 23000 family. . - : : .

Wing thickness is known to altervpressure magnitudes and distributions of ‘a wiﬁg}
it is thought-to have very small influence on flap loads. P

The only test data available for the‘purposes of this report. is that .of the NACA
23012 airfoil; no corrections have been applied for the flap loads to account
for varying wing thickness., : . :

L, Selectibnlof flap deflectigns and loads for structural design of flap

L.l Attached flow regime A

From the Fowler flap data of NACA TE 620, the deflection with maximum flap loads
correspords to 30° and attached flows. It-is shown in Fig. 8 of that report
for a wing angle of attack %, range of - 4.29<(< 1,79, It will be approximated
for structural purposes as indicated below:. » , '

7
A. Assumed load -
: .actual loads
OF R LT6xC <196
: = |
@—4.2<,< 1.70; 8¢ =130°

P—

It is noted that maximum ﬁing loads_occur'forFﬁfSQJ.accompanied,ﬁy»smailer flap
lO&dS. E C : % ° . " ) S 2

 This data is conservative to the extent that, for a given geometric flap deflec-
‘tion, the inverting flap which has less camber than the flap of TR 620, must de-
‘velop slightly lower flap loads, It is also conservative in that the triangu-
lar distribution assumed includes more area than the actual distribution, and in
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5.2 ségara't-ed flow regime, 300< 6 €90° "

The data for a plain flap 'in NACA TR 633 will be used for this upur'pose. From an
examination of the loads for various deflections, which only cover up to 75°, it
is ev1dent that the 75° deflection yields largest flap loads.

One case of interest, by inspectlon of Fig. 24, is that of w1ng stall at %5169,
The flap load, appro:clmated for structural purposes is represented below.

’ (Assumed . o
S e factual i
| - @416, wing stalled, 67=750 |

L— Cse ——»J
It should be realized that flight with a 752 flap deflection and with a stalled
16° wing angle of attack cannot normally be realized on an aircraft at maximum
flap structural speed. It is apropriate, therefore, to conside®hore rea.llstlc
cases. There has-been examined the loads for 75° flap deflection from -12 OB,

. < 120; the critical load distriButions within this range appears in the —8< < 8° :
and ie assumed as indicated below:

'

° | fAssumed
B = __actual )
T 1LY @xp-e<x<ES, nogap
R : ‘ Bp =759
G — '

The assumed' resultant force acts at one héif of the flap's chord Ct,

It is noted that maximswing 1oads occur at X,=12° which has smaller flap 1qads t
than the assumed case. The load above is too conservative for 75 deflection in
that the assumed distribution includes more area than the actual oné, and has a
more rearward resultant force location £han in fact. It is also too conservative
" 4n that it does not include the alleviating effect of the slot gap present in
the inverting flap. These factors will be considered later.

-The discussion so fa.r has applied to 750 deflection of a plain fla‘p without a .
slot. We how conasider the allev:.ation of a slot.

The 75° load must be reduced by a factor taking 1nto account t.he alleviating ef-
fect of the top gap of the inverting flap. This effect of the gap, which eva-~

cuates the high pressure region ahead of the flap, can be estimated conservative-
1y at a wing angle of attack of 0°, since at this angle of attack nearly the en-
tire change of drag force can be attributed to change of flap force. This change
of drag force is presented in our Fig. 3. Assuming a flap gap of 3% of the wing.
chord for the 600 deflection, the correcting factor to account for the allevia- -
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" slot gap, corrected by aangle factor of 1. 103, that is (1. 31) (1. 103) = 1.45,

L B R 3 ) ~ Page 7
,tlng effect of the slot on the flap ia S . o v  _ :
' ‘ cd - 0.03C Ga.p , : .
Cq No Gap_ 0.270 7 .77
0600 v

There is no reason why th}s allev1ating effect measured at 600 ‘should not be
fully realized at 75° , or at 90° flap deflection. Consequently, the flap load
at 759 is reduced by the above drag factor to be 1.5 (O 872)=1.31 as shown
below: ' :

¥ , CF ~ 1.31 C¢

— ‘ |
F_1.31 ., @ - 80<%<g® ; 0,03C gap
9 ‘ e | o :

t - C —~ 8¢ -;75°

-

We now must estimate the flap loads at 90° deflection from the 75° data, since
no pressure distribution exists for a 90° plain flap. Consider the wing drag
measurements £ or 0.20C 75° and 90° split flaps on a NACA 23012 airfoil, publisheq
in Fig. 8 of NACA TR 668. For the purposes of this report, the magnitude of the
75° flap load previously calculated will be used to estimate the 90° load assum-~
ing that it can be increased by the ratio of section drag coefficients of the
NACA 23012 airfoil with 90° and with 75° flap deflection at a wing angle of at-
tack of the order of 09, This ratio is from TR 668, as follows.

ol /7E, ST FL AR

. | /{ N T Ee O oyl s/o/f//z;ﬁ
o ///; . ’ .

28 iy ff_L

G, [
90 /_—,_l.nli.,' - 1,103 eI

oo \&f - - P |

The use of the above ratio to predict the increase of flap load is thought rea-
sonable in that the additional section drag at w1ng angles of attack of the or-
der of 00 due to increasing flap deflection from 75° to 900 must, appear princi-
pally as A flap force.

The estimated flap load for 90° deflection is then that estlmated for 75° with a

‘&8 shown below:
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' The above assumed load for 90° is still too conservative in that the assumed, - .
- distribution covers more area, and has a more reward location of its resultant

4.3 Separated flow regime, 90°< 8¢ £ 170°

. smaller flap deflections.,

‘its rear. The positive pressures contributions for 890

“are intimately related to the nature of the flow at the rear of the flap. This -1
~ flow though difficult to predict is of the same type as that existing for 75°
- and 90° flap, namely, separated flap flow of the kind sketched in Figs. 2b and
- 2¢, with local pressures probably somewhat below atmospheric, but w_ithout’ high

It is further pointed out that no flow mechanism can be enviaioned, even as a

— ) _ actual S
CPRrxas | X § FNL@ Gt
9 T ‘ ‘ \: . ) @ o<, <'$°_,‘ 0.03 ¢ gap

force.than the actual distribution at 90°. Correction for actual load distribu-~
tion is a graphical process deferred to a latter part of this report. '

No fla,p preséure distribution is known to this writer for this range of flap
deflection. The fundamental type of flow is fully separated atibe flap as sket-
ched in our Fig. 2C. It is no different in kind from the separated flow for

The 90° angle has been discussed previously in section 4.2. 1In this section the|
angles greater than 90° are in question. One specific question is: can there be
any greater.drag force than with 90° flap ?. The answer is evidently no, if 90°
offers maxim effective frontal area with separated flow. Another question is: -
for 8r greater than 909, can there be flap loads greater than those at 900 7,
Consider the following: The flap load is determined by -a positive pressure
contribution in the front of the flap, and by a negative paessure contribution at
Lby : . Btems from the des-
truction of kinetic energy, and for S¢>90  should not be thought any greater
than with 90° flap., The negative pressures at the rear of the flap for 8¢ > 900

negative values or peacks.

It is considered reasonable, and expedient, to assume for structural design pur~
poses at Bp> 90°, that the flap load will not exceed that estimated for 90°.
This is thought not unconservative to the extent that the flap is becoming less -
effective in producing drag forces for Sf>903 and the flow remains separated.

possible- but improbable flow, which may serve as a basis to question the above
assumption regarding flap loads at 8¢ >90°. *

Lo SmalL flap deflections and negative wing angles of attack _

The flép, actuator‘systém is such that the flap is extended by ‘spring loads and

normally also by aerodynamic loads. For certain cases the flap loads could be

~,
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" With the assumed load distribution, and an average flap chord of 1.65 feet, -

the flap load would be 246 x 1.65 = 202.5 pounds per foot of span. With a flap

span of 9.67 feet, the total 1oad would be 1965 powndper flap at 160MPH,

The assumed triangulér 1oéd distribution has not been reduced to the smaller ac
tual load distribution because the latter is not known with any reasonable cer—

tainty. The resultant force of the triangular distribution acts at the third -

of the flap's chord. These two load conditions are therefore structurally con-

servative.
The maximeflap load for the separated flow regime is from Sections 4.2 and 4.3,

L

s ' 614./%3”;’

™~

Y

Loy Cpetost b

Assuming a réctangular‘pressure distribution and an average flap chord of 1.65

feet, the flap load would be (94.1) (1.65) =155 LBg per foot of flap span.

Before calculating the flap load, it is noted that the actual flap chord%ise
pressure distribution is not rectangular, but actually tapers off near the
trailing edge as shown in NACA Tl 633, Fig. 24. To avoid a pressure disconti- '
nuity a correction is therefore introduced to the above load per foot of flap

span. . This correction is calculated as the ratio of the graphic integration of
the areas below the actual and rectangular load curves shown in our Fig. 9, and

its numerical value is,0.865.

Taking into account a flap'span:of 9.65 feet, the total flap load is then (155)

(0.865) (9.65)=1300 pounds per flap at 160MPH. It is considered that, in view

of the magnitude and shape of the pressure distribution in Section 6.1, it is-

both expedient and permissible to assume that the load of 1300 pounds calcula~

- ted in this paragraph has actually a rectangular distribution. The resulting -
force vector acts at one half of the flap's chord, which is structuraly con-
 servative for flap torsion and for the loads in the retraction system.:

e
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‘thought as capable of becoming negative i.s: act against the spring.. This con-
- ‘dition, which could exist, say, with severe negative gusts in take~off flaps,
- should ‘be investigated. Fortunately, data is available in Fig, 35 of NACA TR |
~ 690 which, by inspection, is substantially applicable to the case in question,
¢ AL ~|- namely an inverting flap at small flap deflections. From that Fig. 35, it is
I ! seen that for flap deflections of 100, i.e. approximately .parallel and to the .
rear of the upper wing surface,and smaller than a normal take-off flap setting,
it is not possible to develop negative flap loads prior to inverted wing stall,
& condition normally not encountered in normal flight, L : ' '

. It is noted from Fig. 35 that for O° flap deflection, negative flap loads could
be developed which, if they overcame the sping loads, would deflect Lhe flap
downwards towards to a zero flap load position probably at around 5° for usual
wing normal-force coefficients. It is evident from Fig. 35, that a stable flap.
position exists with no net flap load, The existence of such a position is, of
~course, well known from the stable position assumed by a stick~free control sur-

- face in flight, In the event of a failure of the inverting flap mechanism which|'
would release completsly the flap, it is evident from Fig. 35 that the flap

would seek and assume a stable zernglap-loéd position trailing the wing,

5. Flap st 'tu speed o P

The aircraft on which the inverting flap will be tested hss a maximum flap strue+
tural speed of approximapely 120MPH, ) '

The objective of the tests of the inverting flap include the exploration, if pos+
sible, of flap deflections which may be used for dive bombing.

With this consideration in mind, a structural design speed of 160MPH has been
selected. » i

The dyhamic pressure gt-this speed is

: . ) _ —_ _ 100
7 160MFH ?moMPH ' L 4
: v = ¢5.5 B » e TP AL
g:zgm’” = 36.? %_L : - ‘ . Feet 3_:(“43&)\//{2«{/) - (gs_; "

L

. The local.presSures\on‘ﬁhe flap can be evaluated mumerically with the aid of pres-
- sure distributions in this report by the relation : : .

L T TSN S

P P ' | o o
| r=E9 | SN

6. Estimated flap Joad in pounds per flap and losd distributions st L6QMPH

L 6.1 The maxdmum load, and load distribution, for the atﬂached flow range“is,
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7. Flap loads at 120MPH

It is of interest to determine the

tion 6, corrected by the inverse of

flap loads st 120MFH,They arederived from secd
ratio of the dynamic.pressures,,which‘is

| The flap load for 30° deflectibn is, from section 6.1,11965#(0.562)==1105 pounds
" per flap at 120MFH, . o

. per flap at 120MPH, The resultant force location is not changed.

- Consequently, .the flap should be constructed, and supported, taking into account .

100/ '

7.1

The resultant force location is not changed.

7.2
The flap load for 90° deflecﬁion is,.from section 6.2,;1,3004(0.562)=:731 p?ﬁnds

8. Special considerations for the inverting flap

For the separated flow regime flap loads have a large steady_dfag component, and
a small varying drag‘component‘griginating in large-scale turbulence. The magni-
‘tude of the varying component.is not known, but it could excite flap buffet.

this possibility. A torsion bar or torque tube coincident with the flap hinge
line as a method of flap support and actuation is not recommended because of pos=
.8ible torsional oscilations of the flap about the torque tube which could be am-
plified by the varying drag component. A cable support system as sketched in
separate drawings is very satisfactory to provide adequate stiffness to prevent
flap buffet for any flap position. - The total lack of flap buffet.with a proper-
ly designed cable system has been verified in test flights, o

Pl
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A. _Explénatory,footnofes,to text of report

(1) It is understood that the difference in crossectional shape will alter the

- chordwise distribution of the flap load., No attempt has been made to estimate

- this effect, but the triangular distribution assumed is conservative, as explain-
ed in Section 6.1. " ' b v T L R
(2) When used for flap loads, the influence of flap chord-wing chord ratio,

- which is small, is being neglected. The flap load used, however, has been calcu—{ -
lated on the actual average flap chord, as shown on paragraph 6.1 and 6.2 of this-|
report. ey agd  aa B — e
(3)  For the sake of speculation a flap load based on 750 deflection. and 16° angle|
of attack will be calculated at 160MPH corrected for 900 deflection, for flap gap,|
and for chordwise pressure distribution. From the reasoning of subsequent para-

- graphs, it is, evidently, that determined in 6.2, multiplied by the ratio 2.1 from
= | TR . o . 1.5
‘the figures of 4.2. The load is then 1300 (1.4) 1820 pounds per panel., This
load would be developed if the aircraft could stall its wing to 16° angle of at-
tack at 900 flap deflection at 160MPH, an obvious imposibility for the aircraft
under consideration. That load is, nevertheless, smaller than.the 300 flap load
calculated at the same speed, which is 1965 LBs from Section 6.1. '

&

YP. nggois

Generally, symbols-are those of NACA and NASA conventions. Some symbols frequentl
used in this report are:. .o : : o

" Cf flap chord, (feet) .
- ' .
C wing chord (feet)

6, flap déflection,'degrees‘(clockwise positive in drawings - measured from rear-
ward projection of wing chord) ‘o

section angle.ofkattack (also )
¢ seétian 1lift coefficient,(;lgo C1, )
Gy section dreg coefficient (also Cy_)
P presSure; pounds per sqﬁare-foot

- q ' dynamic pressure, pouhds per square foot

F -force,'generalized, pounds
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Figure 2. :
o 8“1  full-epan split flaps and gap between flap and wigs.
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