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NATIONAL ADVISORY COMMITTEE FOR AFRONAUTICS

MEMORANDUM REPORT
‘for the
Bureau of Aeronautics, Navy Department
ADDITIONAL POWER~ON WIND-TUNNEL TESTS OF
THE 1/8-3CALE MODEL OF THE BREWSTER F2A AIRPLANE
| 'WITH FULL-SPAN SLOTTED FLAPS

By Johni G. Lowry
INTRODUCTION

Additional tests as recommendcd in reference 1 were made in the
7- by 10-foot wind tunnel of the 1/8-scale model of the Breweter F2A
airplane to determine the angle of attack of horlzontal tail and the
elevator angles required for trim with flaps down. -

MODEL

The 1/8-scale model of the Brewster F2A airplane with the
modified wing and full-span slotted flaps is the same as was used
for the tests reported in reference 1. Three-view drawings for the
complete model and the modified wing with full-span flaps may be
found in references 1 or 2. All the surfaces were sct in the manner
described in references 1 and 2.

The same electric motor was used as in the previous tests.
The propeller used in the subJject tests, however, had two blades
instead of three or six, and had a 13 percent larger diameter than
in the preceding tests. ©Since the propellers used in the previous
tests were 6 percent larger in diameter than the scale size for the

prototype, the two-blade propeller was 20-percent oversize in diameter.

These larger blades were used since the blades used in the previous
tests were no longer available at the T- by 1lO0-foot wind tunnel.




TESTS - AND RESULTS

The test conditions in this series of tests were the same as
described in reference 2.

Coefficients.~ The results are given in stendard coefficiente
as described in reference 1. The propeller advance diamcter
ratio V/nD is based on the two-blade propeller diameter D
of 1.5k feet. The same corrections were apolied to the test results
as were applied in the previous investigation.

Test procedure.- As in the previous tests, propeller calibrations
were {irst made. The two-blade propeller characteristics are presented
in figure 1 for B = 20%. The same procedure was used ag described
in reference 1 to obtain the operating charts for the model. Fig-

ure 3(a) of reference 1 was sgain used to obtain the prototype thrust
coefficients

For convenience in locating results, a résume of the tests is
given in the following table:
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No prop.

T;g? coiggizon blades . Sf Se' T 53 3 4 Tygzsgf Fagek Tanditong e
27 | ===m==mmmee 2 200 O O} 01-0.910{ Thrust Complete model | 1
= » calib.
28 | 5 Rated 2 20| %0 0} 0] --990 | Pitch | =---- do======= 2,3:9,b
29 | ----do-==--- 2 20| 40y oOf o|-2.1j0 | -~do-- | ----- do=-===== 5
30 | -=--do----- 2 20{ 40} - -5 O =.9l0 | ~-do=- | ==---- do-=-==== 3
31 | ~---do---=- 2 20| 40| -10{ O] -:9{0 | -~ao-- | ----- Go=-=---~- 3
32 | ~===do-=--- 2 20 60l . 01 O] .70 l-min— |  an-a- dom-===== 5
33 | ~-=-do-===~ : 20| 40| === | -~ l=-=-10 | =--do~- | Complete model | &
minus horizontal
tail
3% | Windmilling 2 201 40 0} 01}-2.110 | --do~- Completc model | 7
35 | =---do- --- 2 204 B0t = 01 @1 ~ 0= =tg-- | ddnts do=-====- 7
36 | ----do-~--- 2 20| 40| ==~ | == |-===|0 | --do-- Complete model | 7

minus horizontal
tail




DISCUSSION

Type of propeller.- The effect of changing from the three-blade
propeller (D = 1.36 ft) used in reference 1 with B = 30° to the
two-blade propeller (D = 1.94 £t) used in the subJject tests
with B = 20° is shown in figure 2. Changing from the thrce-blade
to the two-blade propeller incireased the slope of the pitching-
moment-coefficient curve a small amount. The change in the slope
of the pitching-moment-coefficient curve is probably caused by a
change in the downwash and q distribution at the wing and tail,
asgociated with the change in propellers. The incrocase in 1ift may
be largely due to a small variation in flap setting and angle of
attack. The variation in resultant drag is probably caused by a
slight variation in propeller rpm.

Elevator deflection.- The effect of elevator deflections is
shown in figure 3 for the model with l/P rated power, the flaps
deflected, and the landing gear extended. The decrease in longi-
tudinal stability de/dﬁL with up-elevator deflection has been
found in previous power-on tests mede at the 7~ by 1l0-foot wind
tunnel. The decrease in de/dCL with up-elevator deflection 1s

probably the result of the change in the direction of the load on
the tail along with the retio of the change in dovmweash and djnamlc
pressure at the tail with increasing angle of attack

The elevator angles for trim are given in figure % for'the ‘model
wvith 1/2 raved power, the flaps deflected, and the landing gear
extended. These elevator angles were interpolated from the data in
figure 2. In reference 1, it was pointed out that it was not good
practice to extrapolate to obtain elevator trim angles. The angles

(o]
for trim in figure 4 are l% to 2° more positive. than the values

given in reference 1.

Angle of attack of tail gurface.~- The effcct of small stabilizer
deflections is given in figure % tor the model with 1/2 rated power
and fleps deflected. Figure 6 gives the effect of horizontal tail
on the aercdynamic characteristics of the model with 1/2 rated powey
and flaps deflected. The effect of small stabilizer angles and
horizontal tail is shown in figure 7 for the model with propeller
windmilling and with flaps deflected.

The stabilizer tests (figs. 5 and 7) show that the change in
pitching-moment coefficients with stabilizer angle aCp/dip
increases with the application of power. The value of de/diT for
propeller windmilling 0.0205 agrees with the value used in correction
of pitching momente for tunnel effect.

g0L-T
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The angle of attack of the horizontal tail is shown in figure 8

for thc model with flaps deflected and lending gear extended for
both 1/2 rated power and windmilling propeller. The values ap
were obtained by dividing the ACp, caused by horizontal tail by
the value de/diT for the individual conditions. Since a taill
surface stalls at angles of attack of approximately 15°, these
data show no indication of tail stall.

An analysis of the subJject data indicates that a larger hori-
zontal tail is desirable for the airplane with full-span slotted
flaps. '

Langley Memorial Aeronautical Leboratory,
National Advisory Committee for Aeronautice,
Langley Field, Va., October 27, 194l.

REFERENCES

1. Lowry, John G.: Power-On Wind-Tunnel Tests of the 1/8-Scale
Model of the Brewster F2A Airplane with Full-Span Slotted
Flapse NACA MR, Aug. 21, 194il.

2. Lowry, John G.: Power-0fi Wind-Tunnel Tests of the l/B-Scalg
Modcl of the Brewster F2A Airplane. NACA MR, June 21, 1941.




-

BE iy L e e
2 b neds o List e
RN e nsaant Do Do
e L L FULES S R R

5% k¥

e 3 . .

S8 [ Bt S Gy




By Bg

I

B as T

H

e




H 17 1] Bl | | EvEE
Lo Sl [ m | - S
N | | ; | | MEQ
I i | i ] . hC.M .
| » 1 } ! i o
S | ] =1
! TEEY 4 A, , I - mm.wh
| ,wbmj | | | RN
T T | _ o ‘r“m
| | i S
| Y | | | | W | N
T ! i 1 ' | ~ |
| 3 | | # ! | ! 1
L ﬁ | W | q
|
|

| ] A
| = e
‘ ﬁ S
‘, | SN |
| L | A\
| | w = [ » %
| R | N EEE
i - I o S
| | e S
_ i W b~
| s , , S
| | | " | P
| | | | | | | ,/LMZ@.
¢ t T T R
, | b ! | . ‘AW
| ﬁ | | | “N,r i
| = L) L] _ |2 F
“ paliad e | 3N >
| 1 i , -8 -
w _ M \\. ! mf 1”]1.
m | » . b | »MMEIMI).
| L] | h | 1418
T | | | b Q
! . _ - w a‘.ww&,
| | _ | , ! OTlMI&P
! ]| o | REs
EAdRNEE | | ENER R
b fond 4 !
¢ UG ﬁ, TUBTITFFOT0 T 1 , ,
M e 8 ,_ N




A




431

g 2ot

3
4
7

T

fa RS Jo)

raxun qfely 4 rate

radynh@mc| characlers11¢s

<t
N
e~ iy
Q iy
N WS.
N
& §
Sy 0
el g
EENRR
SESETEN
zwu.m‘m_”
i S
2 N ™ N
e
A%
S Uy
SRR ey
j”pﬂl
dxd Y
SRR
RERER
D
ERERE
£ AE B
ERER
= b~/ -
] J949

&

L A




N
Q !
g :
W‘
QT N
of N s X
R
R
.7, m..
R R
N DN
L
g .
N
B
S
F W.._
(ESVESRER.
NN
f¢
< s "
- i
jand 0% Tuass
o
33 tretg ehowd




xtende

T

B N

37 lod/a= 1 G




