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sts were conducted in the propeller—research tun—
nel of tun Langley Memorial Aeronautical Laboratory to
determine the characteristics at lew blade angles of pro-—
prllers for which data at high bvlade angles are already.
avaeiletle, In sddition to the low— ;m“dn—ungla resultes
there are included data on two— and three—blade propellera
of the same blade design, which have not heen putlished
and which cover a range of blade angles frowm 202 to €5°

A chart lists the NACA reperts in which data on
related tests of the same blade design may te found.

INTRODUCTION

With the advent »f high altitude airplanes, operation
of propellers at low Ylade angles hecomes nerecessery for
the take—off condition. Results of tests at blade sngles

¥

applicable to this condition are presentesd herein, Inas—
much as the tasts wer~ made at low speeds, the effscts of
compressibility could nct bte measured. Reference 1, hﬂw—
ever, precsents results for propellers embodying sever
sections ot high tip spesds with lecw blade angles and als;
presents a method of correscting propeller charactor1stics
for compressibility effects &t tip spereds below O. e

Q
speed of sound. In the results reported in raferen
3, and 4, charts are presented of data on single—
dual-rotating propellers of different number of bl dﬂk.
Thege charts included results for blade angles ranging
from 209 to 659, The data presented herein extend the

ts to include blade angles of 109 and 15°,

:3()

<

Becauce a part of the data for two— and three—blzde



I ers has nct previously been published, all such
ata are included in this report.

The tests were mede with the test setup used in pra-
vious dual-rotating properller investigations in the
propeller—resezrch tunnel (reference 2). A photograph
and a dimensioned drawing of the test setup are shown in
figures 1 and 2. A symmetrical wing was mounted in the
slipstream for all the tests except these of the two-hlade
propeller at blade angles ranging from 20° to 659, The
cver—zll length ~f the spinner was 5 inches greater for
the 16€¢ and 159 BTlade—angle tests than for the tests at
higher bla . (See fig. 2.)

de ansle

m

The propeller blades were of Hamilton—-Standard design
designated 3155—6 (rieght hand) and 3156—6 (left hand),
The plan—form and the blade—form curves are given in fig-—
ure 3.

Faor the six— and eight—-blade single— and ‘dual—raotat—
ing propellers and for the four—-blade dual-rotating pro—
pellers, the blades were mounted in separate hubs spaced

15 inches., For the two—, three—, and four-tlade single—
rotating propellers, however, the bledes were mounted in
the rear hun for the low blade angle tests. For the
single—rotation tests, the front blades led the rear blades
by 75.07 for the six—-blade propeller and by 52,5% for the
eight—-blade propeller,

to facilitate reading values from the charts,
s have been omitted from most of the curves.
curacy of the fairings is indicated, however,

ted pnints for the 15° curves of figure 4, The
test limitaticns of tunnel speed (110 mph) and propeller
rotatisrnal speed (550 rpm) resulted in a tip sveerd belaw
300 feet per second and no effects of compressibility would
therefore ha expected,

o

In a few preliminary dual-rotation tests at blade
settings of 109 and 159, settins the front and rear blades
at the same angle was found tc result in nearly egual power
absorption at peak efficiency for each component, The
front and rear blades were consequently set at the same
blade angle for the entire series of low blade-angle tests,
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RESULTS

rsults are presented in the usual nondimensional
form ~f thrust coefficient, power coefficient, and propul-—
oy

effeetive thrust

g s 2
pneD

bed by propeller, foot—pounds per second

e
=
2]
)
=
D
H
a5

'
1]
1
e}

v airspeed, feet per second
n vropeller rotational speed, revolutions per seccnd
D propeller diameter, feet

o) nass. density of the air, slugs per cubic foot
BF frent blade angle at 0.75R, degrees
ER rear blade angle at C,7R, degrees
CFF power—coefficient for front propellar
Cpg power—coefficient for rear propeller
R
The effective thrust is the umeasured thrust of the
propeller—body eonbination plus the drag ~f the body meas—
+

lrures giving the propeller characterigtics ara
in the following table;



1 2 PO G 15 Single |Rear hub, with wing
5 3 O Gl 15 Gl Dok
€ 4 10 to 20 ——d o= D&
7 and 8 4 1O o 20 Dual With wing
9 6 L0 o200 Single Do,
10 and 11 & e w20 Duel oS
1 8 OGN 2i0 Single e
13 and 14 8 10" 6 20 Duel Diar
Ly me L 2 20 ne 65 Single |Front hub, without

made to Dresent comperiscn

S O
tween rtion gt the low blade angles
since 1n vhrust fren dusl Totat iian

7f propeller charscteristic
nm references 2 and 4 have bteen
152 curves whenever the dats

give a clearer picture of the &
blade—angle data to the data

It should be noted that the power—coefficient curve
far the six-—tlsde, single—ratating propeller st 157 blade
angle has ©tern obtained by cress—fairing since the test
curve aj 3]

present
and the
listed
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l.- Test set up. Six-blade

single-rotating propeller with wing.
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Pro jected plon of propeller

Blode angle at .75R
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Figure 3.- Plan-form and blade-form curves for propellers
3155-6 and 3156-6. D, diameter; R, radius;

r, station radius; b, section chord; h, section thickness;

p, geometric pitch.

B UsyM posn g

-TeotTquept AT{BrjuUER4squS

SOUTT S[[29BU JEBSJ pUEB JUOI{ °*ST[9CEU PUEB

Sutm JOo STTB}Op [BUOTSUSWIP SUIMOYS MSTA UB[q -°g oIN=T4

‘ut ¢t

¥ Uaym pesu y Jauuldg

$eut o1

—'809——

O3S 2100 VIV

——

oI O3S
/O214pLAD)
009

008!

w02/

E£G1E
2009

167.0"

(1 block = 10 divisions on 1/30 Engr. scale)

¢ ‘2 *s81g



Figs. 4,5

(1 block = 10 divisions on 1/32 Arch. scale)
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NACA Figs. 6,7
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Figure 6.- Propeller characteristics Figure 7.- Propeller characteristics
at low blade angles. Four- at low blade angles.

blade single-rotating propeller in Four-blade dual-rotating propeller.

rear hub.
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Figure 8.~ Individual power-coefficient curves for four-
blade dval-rotating propeller.
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NACA Figs. 9,10
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Figs. 13,14
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