Security Classification of Thiswdeporirdes=BeerreCancel led

EETL

——

NACA RM No. L8E04

(TR

i

20
&
M
>
2o
N
L
<
m
<
O
20
>
Z
O
<

EFFECT OF WINDSHIELD SHAPE OF A PILOT’S CANOPY ON THE DRAG

OF AN NACA RM-2 DRAG RESEARCH MODEL IN FLIGHT
AT TRANSONIC SPEEDS
By

Sidney R. Alexander

Langley Aeronautical Laboratory
Langley Field, Va. .

0 ¢l
llllll

NATIONAL ADVISORY COMMITTEE

FOR AERONAUTICS

WASHINGTON
Tuly 21, 1948

!OPY !_!O_:

RM No. L8Fo4

N "€4Y) AHVHEIT HO3L
T |


http://www.abbottaerospace.com/technical-library

Security Classification .of This RepeorbrHasvBeemn:Cgpoe bled

NASA TGCn- ubA l-|J4-tce,ﬁ66;c
{FOICER AUT 18"9 Dg%‘é.}'f%b

By o S enans arnbesaeges che

By LFutharily of

ssesseutsruosa s au s

asssny

JM“%M .


http://www.abbottaerospace.com/technical-library

Security Classification of ThismRegpowrtadees Beens@ancebied

TECH LIBRARY KAFB

IR IIHMUIWH!

RATTORAL ADVISORY COMMITTEE FOR AERONAUTICS

NACA RM No. L8EOkL

RESEARCH MEMORANDUM

EFFECT OF WINDSHIEID SHAPE OF A PILOT'S CANOPY ON THE DRAG
OF AN NACA RM-2 DRAG RESEARCH MODEL TN FILIGHT

AT TRANSONIC SPEEDS
By Sidney R. Alexender

SUMMARY

Results of flight tests of an NACA RM-2 drag research model equlpped
with a pilot's canopy having a vee windshield are presented for a Mach
numbsr range from 0.75 to 1.43. Comparison i1s made with test results of
a gimilar canopy having a flat windshield. The vee-windshield canopy
produced lower drag—coefficient values than the flat—windshield canopy
for Mach numbers from 0.85 to sbout 1.2. From M = 1.2 to 1.4 both
canoples produced the same drag coefficlent.

INTRODUCTION

Flight tests have been conducted at the WACA Pilotless Alrcraft
Research Test Station, Wallops Island, Va., to determine the drag of
NACA RM-2 drag reseasrch models equipped with a pilotl!s canopy having a
vee—type windshield. Data have been obtalned from previous tests of
b similar models having flat windshields. These canoples were simller to
those used on pressent—day, high-speed alrcraft and had a fineness ratio
of about 7.0, based on meximm width, and added about 10 percent to the
maximum frontel area of the basic RM-2 body. Results of tests of the
flat—windshield—canopy arrangement have been reported 1n reference 1.
There are hereln presented data obtalned from tests of two models of
the vee—windshield—canopy srrengement for a Mach number range from 0.75
to 1.43 which corresponds to a range of Reynolds number, based on over—
all body length (64 in.), from 22 to 50 million. Detalls of the basic
body and the flat~wrindshleld canopy have been presented in reference 1.
A gensral—eaerrangement drawlng of the basic body equlpped with the vee—
type—windshield canopy ls presented In figure 1. A comparison of the
two canopy types is presented in figure 2. '

RESULTS AND DISCUSSION

- The data were obtained by means of the standerd NACA RM-2 technique
(reference 2) and are presented in flgure 3 as & plot of drag coeffi—
cient Cp (based on basic bo Ton
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number M. A general discussion of the accuracy of the testing technique
is presented in reference 2. In the Mach number range from 0.75 to 0.9

the curve 1s essentially flat giving a drag coefficient of about 0.27.

The drag rise begins at M ¥ 0.93 and at M =.1.09 the highest drag—
coefficient value of 0.56 1s obtained. Beyond this point the Hrag—
coefficlent values decrease slightly to a value of Cp = 0.53 at M = 1.43,

the hilghegt Mach number reached 1n the tests.

For comparison the falred curve of flgure 3 is replotted in figure 4
together with the curves presented 1ln reference 1. Since the drag coeffi—
cients are based on a constant area, figure U4 is fundamentally a comparison
of the drag forces experienced by each of the three models. From the
lowest Mach mumber for which the data can be campared (M = 0.85)
to MZ 1.2, +the drag for the vee—wlndshleld canopy was lower than that
of the flat—windshield canopy. Above thls point the drag coefficients for
the two models were approximately equal. The addition of either canopy
to the basic body added an almost constant lncrement in drag coefficlent
of about 0.07 between M = 1.1 and 1l.h. -

In 8plte of the inaccuracies present in the data below M = 1.0 (ses
reference 2) there are indications of a possible favorable interference
effect caused by the addition of either canopy as evidenced by the lower
slopes obtained for the canopy models between M = 0.9 to 1.0.

Langley Memorial Aeronsutical Lahoratory '
National Advisory Committee for Asronautics
Langley Fileld, Va.
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