NATIONAL ADVISORY COMMITTE
FOR AERONAUTICS

=
REP No. *7
EPORT No. 481 a7

4

WORKING CHARTS FOR THE DETERMINATION
OF PROPELLER THRUST AT VARIOUS AIR SPEEDS

By EDWIN P. HARTMAN

1934

For sale by the Superintendent of Documents, Waskington, D.C. - - - - - ‘= = = "= == =



2

~

AERONAUTIC SYMBOLS
1. FUNDAMENTAL AND DERIVED UNITS

Metric English
Symbol e Pete
; Abbrevia- Tos revia-
Unit tion Unit tion
Hehghh s s ! T () e S OIS F e m footefor mile) == o5 0 ft. (or mi.) :
4 b CIEaiRt S t [T 6T03 418 et S e 0 PR A et 8 second (or hour)_______ sec. (or hr.)
Eoroe-f ot s r weight of 1 kilogram_____ kg weight of 1 pound_____ Ib.
Power: . _ci < J horsepower (metric) ... _|._________ horsepower-—t. ==L = hp.
Sheed v kilometers per hour______ k.p.h miles per hour- -2 L. - m.p.h.
S Sl meters per second_______ m.p.s. feetper second s Tty f.p.s.
2. GENERAL SYMBOLS
Weight =my v, Kinematic viscosity
Standard acceleration of gravity=9.80665 », Density (mass per unit volume)

m/s? or 32.1740 ft./sec.?

Mass = w
g

Moment of inertia=mk2

(Indicate axis of

radius of gyration k& by proper subscript.)
Coeflicient of viscosity

Area

Area of wing
Gap

Span

Chord
Aspect ratio

True air speed

Z 1
Dynamic pressure =§pV2

Standard density of dry air, 0.12497 kg-m—*-s?

15° C. and 760 mm; or 0.002378 1b.-ft.~* sec.?

at

Specific weight of “standard” air, 1.2255 ko/m® or
p > ) D

0.07651 lb./cu.ft.

3. AERODYNAMIC SYMBOLS

s Angle of setting of wings (relative to thrust

Lift, absolute coefficient 0L=q%,

Drag, absolute coefficient, €, =

D
qS

Profile drag, absolute coefficient OD,'_‘%

Induced drag, absolute coefficient O, = o
Parasite drag, absolute coefficient Cp,= &

Cross-wind force, absolute coefficient OC=Q

Resultant force

¢S
L'p
gS

qS

line)

21 Angle of stabilizer setting (relative to thrust
line)

Q, Resultant moment

Q, Resultant angular velocity

pKl’ Reynolds Number, where  is a linear dimension

5 (e.g., for a2 model airfoil 3 in. chord, 100

m.p.h. normal pressure at 15° C., the cor-
responding number is 234,000; or for a model
of 10 em chord, 40 m.p.s. the corresponding
number is 274,000)

C,, Center-of-pressure coefficient (ratio of distance
of ¢.p. from leading edge to chord length)

a, Angle of attack

€, Angle of downwash

a,,  Angle of attack, infinite aspect ratio
ay, Angle of attack, induced

o, Angle of attack, absolute (measured from zero-

lift position)
% Flight-path angle
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WORKING CHARTS FOR THE DETERMINATION OF PROPELLER THRUST AT
VARIOUS AIR SPEEDS

By Epwin P. HArRTMAN

SUMMARY

A set of propeller performance charts, based on a

o N . 22 > 5 2/ 3 2 S 2 " o
torque speed” coefficient G has been constructed from

Sull-sized metal propeller data obtained in the N.A.C.A.

propeller-research tunnel.

The simplifying asswmption that the torque of the
engine remains constant (which appears to be nearly true
except for highly supercharged engines) is utilized in the
application of the coefficient Cos which is defined as

7 = 3
Sollows: Cos= “—‘U\/(l,q = V\/pg from which the trouble-

some variable n (engine revolution speed) has been
eliminated. The coefficient Cys when plotted against the
ratio Cp/Cqy, which is equal to T'D/Q, provides a useful
chart from which propeller thrust may be quickly calcu-
lated for any air speed. Twenty-four tables are included
to present the data from which the charts previously pub-
lished in Technical Report No. 350 were obtained.

INTRODUCTION

In the construction of working charts for propeller-
performance calculations, utility is and should be of
first importance. The usefulness of any propeller
chart is often largely a function of the form of coeffi-
cients used in its construction.

Owing to the large number of variables involved in
propeller calculations it is nearly impossible to devise
one coefficient suitable for all phases of propeller work;
for example, the charts given in N.A.C.A. Technical
Report No. 350 (references 1) based on the coefficient
(s and charts from other sources based on similar
coefficients, although eminently suitable for the selec-
tion of propellers, are not entirely suitable for calcu-
lating propeller performance at low air speeds.

The growing importance of take-off considerations
for seaplanes and high-speed landplanes has empha-
sized the need for appropriate data and methods with
which to calculate propeller thrust in the take-off

range.

With this need in mind a set of propeller-performance
charts based on a coeflicient C ¢ has been prepared
from the same propeller test data that were used in
reference 1. These charts, while of little use in select-

|
|

ing propellers, are well adapted for calculating propeller
performance not only in the take-off range but in the
whole full-throttle flight range.

The coefficient C,¢ and the method of calculating
propeller thrust given in this report were suggested by
Mr. J. M. Shoemaker of the N.A.C.A. tank staff.

APPARATUS AND METHODS

The propeller data used in reference 1 and also in
this report were taken in the N.A.C.A. propeller-
research tunnel, a description of which is givenin
reference 2. A brief description of the apparatus and
methods used in obtaining the original data will be
given here; if more detailed information is desired, it
may be obtained from reference 1.

The tests were made with a 9-foot diameter adjust-
able metal propeller having Navy plan form no. 4412.
The propeller was set 11.5°, 15.5°, 19.5°, 23.5°, and
27.5° at 0.75 radius and tested in conjunction with
each of the six different engine-fuselage combinations
listed below.

No. 1—Open cockpit fuselage with 400 hp. Curtiss
D-12 engine (fig. 1).

No. 2—Complete VE-7 airplane with 180-hp.
Wright E-2 water-cooled engine with nose radiator
(fig. 2).

No. 3—Open cockpit fuselage with Wright Whirl-
wind J-5 9-cylinder radial engine (fig. 3).

No. 4—Cabin fuselage with monoplane wing and J-5
engine (fig. 4).

No. 5—Cabin fuselage without wing and with J-5
engine (fig. 5).

No. 6—Cabin fuselage with J-5 engine and N.A.C.A.
engine cowling (fig. 6).

In each case the engine was mounted on a torque
dynamometer enclosed in the fuselage. The power out-
put of the engine was calculated from dynamometer
readings after a correction based on special tests
(see reference 1) had been made to allow for the
effect of propeller-slipstream torque on the pro-
jecting engine cylinders. The resultant horizontal
force and the engine revolution speed were also
measured.
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FI1GURE 3.—Open-cockpit fuselage with Wright Whirlwind J-5 9-cylinder engine.
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FIGURE 6,—Cabin fuselage with J-5 engine and N.A.C.A. engine cowling.




REPORT NATIONAL ADVISORY

The test data were converted to the following coeffi-
cient forms and plotted against V/nD:

¢ e
Thrust coefficient €= onZD
Power coefficient € £d.E
0 (¢ cie S

: : IV
Propulsive efficiency n= 5

The significance of the terms in these coefficient

forms is as follows:
T,, effective thrust 7—A D.
T, thrust of propeller (tension in propeller shaft).

A D, change in drag of airplane due to propeller

slipstream.
P, input power of engine.
D, propeller diameter.
n, revolutions per unit of time.
V, air speed.
p, mass density of air.

The thrust, power, and efficiency curves for the
five blade angles were faired, cross-plotted, and re-
plotted and in this way smooth curves for all blade
angles from 10° to 28° at 0.75 R were obtained. The
Cs charts in reference 1 were prepared from these
faired data.

The values of 7, Cp, n, and Cs corresponding to
the charts given in Technical Report No. 350 are
given in tables I to XXIV. The use of the tabular
values may improve the accuracy in certain parts of
the charts and may also be of help to designers in
reducing the data to coefficients of another form.

It is possible to obtain propeller thrust by using
the Cs propeller charts in reference 1, but the useful-
ness of these charts for such calculations is impaired
by the following existing conditions: (1) In the low-
speed (low V/nD) range of propeller operation, which
for take-off is of particular interest, the curves on
the (s charts are either entirely missing or so congested
as to render them of little practical value. (2) Owing
to the fact that U involves the factor n which varies
with the air speed, an indirect method of some length
has generally been used in the past. Recently, how-
ever, a direct method of calculating propeller thrust
from Cs charts has been evolved (reference 3). This
method also suffers from the above-mentioned limi-
tations of the (s charts although the tables given here
will facilitate the calculations to some extent.

DERIVATION OF (s

If the propeller characteristics are plotted using
coefficients in which the propeller revolution speed is
not involved, these difficulties may be eliminated.
Such a chart is found in the plot of the ratio C/C,
against a ‘“torque speed” coefficient C,s which was
developed in the following manner:

COMMITTEE FOR AERONAUTICS
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Propeller torque @ is expressed by 0= Cgpn?DP
from which is obtained the torque coefficient

Co= o niD5
both are nondimensional, any number of other non-
dimensional torque coefficients may be developed by
multiplying C, by powers of V/nD. By the use of the
proper power of V/nD it is often possible to produce
coefficients in which some objectionable variable is
eliminated.

If €y is multiplied by (V/nD)?* a torque coefficient,
which may be designated K, is produced in which
the variable 7 is absent.

QL R O
K=t (V) =057

As Vis to be an active variable it is desirable to have
it in its first power. The coefficient Cys, which pro-
vides this feature, is defined by

Ve 1*: 4 /Pljx
o g

Since the torque of an unsupercharged engine is
nearly constant throughout the ordinary flight range
of full-throttle operation, it is evident that the value of
Cys 1s practically independent of the engine revolution
speed in that range.

The diameter I) is determined by the method given
in reference 1 or by other means and @, the engine
torque, may be calculated from the rated power and
hp. X 5250

Epain. o
Since p, D, and @ for a given altitude and diameter are
constant Cys= VX constant =k V.

The coefficients Cys and C/C, both being single-
valued functions of V/nD may be plotted against each
other. Now

As C, i1s a function of V/nD and as

speed of the engine by the equation Q=

T,.pn*D®

130
QD' ~ Q
and, since 72-and () remain constant throughout the
velocity range, Crp/Co=T,X (constant)=Fk T,. It is
therefore evident that the propeller thrust for unsuper-
charged engines may be directly and easily obtained
for any velocity from a plot of C/Cy, against Cps. The
fact that engine torque varies with altitude must of
course be considered in making altitude calculations.

Problems involving supercharged engines present
complications that can be solved only with a fuller
knowledge of the characteristics of the particular en-
gine being used. Moderately supercharged engines
with critical ! altitudes of 5,000 feet or less may, how-
ever, be regarded as unsupercharged engines without
much loss in the accuracy of thrust calculations.

Engines with critical altitudes over 5,000 feet usually
require manifold-pressure limiting devices for protec-

Cr/Cq

! Critical altitude is that altitude to which the rated or maximum allowable sea-
level manifold pressure can be maintained with rated altitude engine revolution
speed.
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tion in sea-level operation. At sea level when such a
device is used the manifold pressure remains constant
at its limiting value and, since the brake mean effective
pressure and torque are dependent mainly upon
manifold pressure, they also remain nearly constant.
It appears therefore that no modification of the un-
supercharged engine method of thrust calculation is
necessary except for highly supercharged engines
operating at or above critical altitude.

The construction of Cgs charts is facilitated by the
use of the following relations:

10
&zT’/nDZJCP.?r _ 2mn
OQ np I'7Op/nn 5 V/nD
o
I 27
g Cas= 77[) \/ € O
Propeller-performance charts for each of the six

engine-fuselage arrangements were prepared from the
data originally obtained for reference 1. These charts,
which are given in figures 7 to 12, cover the normal
flight and blade-angle range of most present-day
airplanes.

Although the primary purpose of the charts is to
permit the determination of propeller thrust through-

out the flight range, the superimposed lines of constant -|

V/nD) enable one to obtain the efficiency and engine
revolution speed at any air speed. Although reason-
ably good at high speeds, the accuracy of the latter
determinations becomes increasingly poorer at low
speeds and they should not be relied upon below a
V/nD of 0.3. Since the curves in the present report
and those in reference 1 were independently faired,
they cannot be expected to give exactly the same
results, even though they were prepared from the
same data.

The use of the propeller- pexfmmanoe charts will be
illustrated by an example of an airplane with a cowled
engine (similar to fig. 6) having a high speed of 180
miles per hour and powered with a radial engine
rated at 450 brake horsepower at 2,000 r.p.m.

The propeller selection will be made from reference 1.
At sea level,

0.638 X m.p.h.

(hp.) "X (r.p.m.)??

Cs=

At high speed for this airplane,

0.638 X 180

=3.4%x20.05 161

Cs

|

If a propeller giving maximum speed is selected from |

figure 14 of reference 1,

speed is found to be 0.91, the blade angle 8 to be 25°,
and the propulsive efficiency » to be 0.845.

the value of V/nD at high |

~I

83X 180 _
000x0.91
the engine torque of the pmpollm shaft is
hp. X 5,250 _ 450 X 5,250

T~ 2:000

r.p.m
- pD’ : /0 002378 X 8.7
Cos= 11808

(Vin feet per se(‘ond) or 0.0534 V (V in miles per hour).
Q/D=1,180/8.7=135.7 pounds.

It is convenient to put the remaining calculations in
tabular form.

PROPELLER THRUST CALCULATION

feet and

The diameter ) is then 2, ST

=1,180 pound-feet

=0.0364 V

v 120 ‘ 140 \ 160 | 180

’ 80 ‘ 100

(m.p.h.) 0 20 60
| [ [
— — e
Cagei==2 0 1.07 2.13 3.20 4.27 5.34 | 6.40 | 7.47 | 8.54 | 9.60
Cr/Ca.-—| %00 775 788 7.90 7.83 7.60(7.14 | 6.63 | 6.19 | 5.82
Ty (Ib:)% 1,030 | 1,050 ‘ 1,069 | 1,070 | 1,060 | 1,030 | 967 | 898 | 838 789
t.opia-= 56 114 171 226 274 310 335 358 378 |

The values of Cr/Cy in the table were obtained from
figure 12. The thrust 7, equals C7/CyX Q/D =
TD/Q % Q/D and the thrust horsepower available
(t.hp.,) equals 7 X (m.p.h.)/375.

The efficiency at 180 miles per hour is 378/450 =
0.0840, which checks with the value (0.845) obtained
from reference 1. If the efficiency and engine revolu-
tion speed at the climbing air speed (100 miles per
hour) be desired, the procedure for finding them is as
follows: The V/nD at 100 miles per hour is about 0.565
(from fig. 12) and the efficiency is equal to

O Wl
Co 7D " 2
which for this example equals (7.60 X 5.65)/27 = 0.68.
The engine speed at 100 miles per hour is equal to

VX88 100X88 _ . .o0.p

V  ~0.565X8.7 =1,790-r.p.m.
—=D)

nD

LANGLEY MEMORIAL, AERONAUTICAL [LABORATORY,
NATIONAL ADVIsORY COMMITTEE FOR AERONAUTICS,
LancLEY Fienp, VA., December 4, 1933.
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TABLE I
OPEN-COCKPIT FUSELAGE WITH D-12 ENGINE
VALUES OF Cr

(See fig. 1)

1% [
Blade nD |
angle at L . £ k o e e = e P T Y
0.75 R | | | | |
0.1 i 0.2 0.3 ‘ 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 126 | 18 1.4
§E | Y B
(‘ 10 0.0648 | 0.0540 | 0.0422 ‘ 0.0200 |
11 .0593 | .0476 L0350 | L
a2 0638 | .0528 10408 ‘ 0.0122 | _ ; :
13 L0686 | .0578 . 0463 L0179 S )
14 . 0727 . 0627 . 0514 . 0237 g =y L 2 S RN [ T
15 L0767 . 0675 0565 | .0204 | 0.0165 |_______ : | e
16 . 0802 L0716 | 0611 . 0352 SRR Ty i 2 i [
17 . 0838 L0758 | . 0658 L0410 .0275 | 0.0146 ;
18 . 0871 . 0797 . 0703 . 0467 . 0337 . 0209 | \
19 . 0910 . 0836 . 0747 g . 0400 L0272 1 [
20 . 0943 . 0875 0792 | . 0580 . 0462 ‘ 336 | E
[ 21 . 0971 L0910 .0837 | .0638 | .0521 | 305
1 22 L0987 | .0939 ‘ .0876 | . 0694 .0 . 0453 DT
[ 23 . 1001 ‘ . 0962 L0909 | . 0747 . 0636 .0514 | 0. 0141 {2
24 . 0993 -007L | .0936 | .0796 | .0694 | .0573 [ L0204 | |
25 . 0993 ’ . 0975 \ . 0959 . 0839 L0753 | 0633 0270 | 0.0139 |
26 . 0991 . 0979 . 0970 . 0878 . 0809 . 0692 . 0336 . 0200
27 . 0986 20080 | .0975 | L0912 .0855 | .0752 L0403 | .0263
28 L0991 ‘ . 0992 ‘ . 0975 ‘ L0960 | .0938 j .0890 | 0811 . 0468 ‘ . 0329
TABLE II
OPEN-COCKPIT FUSELAGE WITH D-12 ENGINE
VALUES OF Cp
{ ‘ . l
‘ Blade nD
angle at S L B SRR, N -~ - B = &
‘ 0.75 R [ |
0.1 ‘ 0.2 | 03 | 04 0.5 0.6 07 | o8 0.9 1.0 ‘ 11 1.2 {
: ‘ ‘ \
10 0:0224|=10/0206 % 117050172 | 050121 | 0:10076) H{=— - = | el S e | Rt {.
11 L0250 | .0233 | .0203 | .0155 . 0105 R i
12 . 0275 L0261 | .0235 . 0188 20185 ¢ { = 00aRNEIr che A SERENEYY N
13 . 0302 . 0290 . 0266 . 0166 0.0028 | [ A o NN
[ 14 ; . 0320 . 0299 [ .0200 [ .0057 i [ [ =
15 .0351 | .0332 [ .0236 [ .0092 | 0.0022 | [ ‘
‘ 16 . 0380 . 0365 . 027 [ .0132 L0064 | E3 \ [ | I
‘ 17 10399 10318 | o178 S0108 g K| Sdlrry L |
18 . 0433 . 0364 . 0229 L0155 | 0.0062 | | [ |
\ 19 . 0470 L0411 | .0283 . 0205 L0114 | \ [
20 1€ . 0511 . 0461 . 0340 . 0258 L0169 | 0.0063 | - =
j 21 5 . 0555 L0513 .0397 | .0316 | .0123 ‘ S
| 22 502 . 0600 . 0564 L0456 L0379 | L0186 | 0.0069 | ‘
23 55 . 0646 L0615 0518 [ L0135 S| B [
‘ 24 97 ‘ . 0691 . 0664 g | .0581 L0206 | L%
25 0746 .0736 | | .o711 20696 | 0645 [ . 0282 35 | 0.0031 |
2 0796 . 0779 .0765 | .0757 | .0756 | .0710 | L0361 \ . 0106
27 . 0845 . 0821 . 0804 . 0800 .0808 | .0776 (0445 | 0313 . 0186
28 . 0894 ‘ . 0863 1 . 0842 ] . 0839 . 0852 ‘ . 0843 ‘ .0800 | . 0531 ‘ 0401 L0271
| | | |
TABLE III
OPEN-COCKPIT FUSELAGE WITH D-12 ENGINE
VALUES OF 5
v
Blade nl
angleat o e 8 . it —
0.75 R ‘ ‘
0.1 0.2 \ 0.6 1.1 ‘ 1.2 ‘ 73 [ 1.4
o ‘ |
10 0483 1S V0- 817 | 01678 ol R 0:6101 | e I B e [ St | (>
11 P (S O I RS R S | B T U R S O e i [ T T \
12 . 464 R TS
13 . 454 . 647 | T £ \
14 . 443 .710
15 .432 w ‘ \
16 . 420 \ [ [
17 . 409 [ [ ‘
18 . 306 | ;
19 . 384 [ [
[ 20 . 369 ‘ [ |
21 .350 | ‘
| 22 .328 i |
23 . 306 0.616 ‘ |-
[ 2 -281 -696 | i G
\ 25 - 260 77 [Feios 500k | SR ’
[ 26 241 . 780 S BRAS [T AR - i
27 24 | . 800 .710 0.550 | _- ;
‘ 28 211 | .810 .743 621 | |




WORKING
Blade
angle at = -
0.75 R
0.1 0.2

°

10 0.211 0. 428
11 . 208 . 420
12 . 205

13 . 201

14 . 200

15 . 198

16 .192

17 .190

18 .189

19 . 184

20 . 180

21 179

22 176

23 172

24 .170

25 168

26 162

27 160

28 158

v
Blade nD
aélgle Igt RAR (=t N i o e (8 Bl i
.75 | ( [
I‘ (SIR 0 0 | 03 0.4 ‘ 05 | o6 ‘ 0.7 08 | 09 1.0
S S } S - ey e 3B — - i
: \ ‘
10 0.0646 | 0.0528 | 0.0409 | 0.0293 | 0.0167 |
11 or2 | .0581 | .0467 | .0349 | .o0227 | "I
12 0761 | L0633 | .0520 | .0400 | .0278 | 0.0141 |
13 0802 | 0681 | .0571 | .0450 | .0326 | .0195 |- . |-
14 . 0845 L0726 . 0621 . 0501 . 0380 . 0250 ‘ 0.0133 ‘ s
15 L0871 ‘0766 | .0674 | .0555 | .0436 | .0300 | 0188 |-_______ |
16 . 0903 . 0806 L0721 0609 L0494 . 0369 | L0244 ‘ ool |
17 0030 | L0846 | .0762 0659 | .0554 | 0431 | .0301 | 0.0160 L
18 0943 | L0873 | .0804 0709 | .0611 | .0492 [ S0362 | .0230 | 0.0108
19 0056 | 0004 | 0840 | 0750 | .0666 | .0554 | .0418 | .0205 | .0164
20 0973 | L0927 | .0880 | .0805 | .0718 | .06LL | .0484 20353 | .0223
21 0075 | 0944 | 0910 | 0844 | .o7e4 | .0667 | .0546 | .0415 | .0284
2 0070 | L0962 | .0930 0882 | .0809 | .0719 | .0603 | .0476 | .0346 | .0221
23 0950 | 0971 | .0953 0912 | .0845 | .0768 | .0657 | .0536 | .0407 | .0281
24 10920 | L0952 | .0068 0935 | .0876 | .0809 | .0710 | .0592 | .0471 0341
25 0930 | L0948 | 0972 0954 | .0906 | .0849 | .0757 | .0849 | 052
2% 0941 10052 | 0967 0967 | .0926 | .0879 | .0804 10703 | 058
27 . 0970 . 0956 ‘ . 0963 0965 . 0939 . 0907 . 0849 . 0755 . 0642
28 1005 | L0974 | L0960 | 0961 (0948 | 0928 | (0888 | 0302 ‘ - 0694
TABLE VI
“VE-7” AIRPLANE
VALUES OF Cp
| y
“ Blade nD
| e E N Pt e T g T
| o1 ‘ 0.2 l‘ 03 | o4 ‘ 0.5 \ 06 | 07 | os os | 10
B T e D D L
| |
[ 10 0. 0230 ‘ 0.0220 | 0.0201 | 0.0171 | 0.0130 | 0.0077 | 0.0000 (i X
1| .02%0 | 0247 | 0230 | 0200 | 0160 | 0103 | 0030
12 | 028 | .0275 |. .0259 | .0230 | .0190 | .0132 | 0062
13 0311 | .0304 |  .0289 | .021 | .0220 | .0165 | .0096 | O.
14 0338 | (0332 | .0320 | .0294 | .0254 | .0200 | .0133 | . N
15 0363 | 0354 .| .0330 | o201 | ‘o240 | o173 | ooeo |-l _
16 | -0391 | lossy | oses | -o322 | o282 | .0216 | .0136 | 0.0044 | ______.
(7 10419 | Cod21 0403 | 0374 | 0327 | .0261 | .0IS5 | .0097 | 0.0008
| 18 ‘ 0447 5 0456 | .0442 | .0418 ‘ 0373 | .0310 | .0236 | .0150 | .0059
19 0478 ‘ 0490 | .0492 | 0481 S0461 | 0421 0361 ‘ 0288 | .0202 | .0110
20 10512 0525 | .0530 | .0520 | .0504 | .0469 | .0413 | 034l 0257 | .0163
21 [0548 | L0062 | [0069 | .0360 | 0546 | 0518 | 0468 0396 | .0313 | .0219
22 0588 | .0603 | .0809 | .0601 | g | osor 0522 | 0453 | L0371 | 0277
23 -0633 0645 | .0650 | .0640 | .0630 | .0615 | .0576 | .0511 ‘ ©0430 | .0338
24 068 | 0690 | 0693 | 0680 | 0670 | 0662 | 0651 | o570 | 0493 ‘ 0402
2 0750 | 0741 ‘o738 | lor20 | lorul | o708 | 0685 | 063z | .Ooo7 | 0468
2% L0818 o797 | o782 | .o76L | .0752 | .0753 | .0740 | .0694 | .0624 ‘ .0539
27 - 0898 0857 ‘ 0828 | .0801 | .0793 | .0798 | .0794 | .0758 | .0694 | .0614
2 10005 | .0023 | .0873 | .0841 | .0832 | .0842 \ 0848 0822 | o766 | o003

CHARTS FOR

0. 652
. 632
. 620
. 608
. 596
. 589
. 579
. 570
. 561

THE DETERMINATION OF PROPELLER THRUST AT VARIOUS

TABLE IV
OPEN-COCKPIT FUSELAGE WITH D-12 ENGINE
VALUES OF Cs

2. 020
1. 960
1.910

TABLE V
“VE-7" AIRPLANE
VALUES OF Cr
(See fig. 2)

| To-o162 |2
|
\
|
|
\

SPEEDS

| 0406
| .0470

( i

7700030

. 0076
. 0125
L0177
. 0235
. 0297
. 0363
. 0437
. 0518
. 0603

-6 6610

| 003 |

| L0083

| 0129
L0181

| o244

‘ - 0318

|

|
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. Blade |
| angle at |
‘ 0.75 R [

|
Blade [
angle at
0.75 R
1
|
|

Blade

0.1

0. 281
2

0.1

0.212
. 207
. 203
. 199
. 197
. 194
. 191
L 189
. 186
. 184
. 181

angle at |

0.75 R

0.1

0. 0606
. 0662
.0718
. 0768
. 0813
. 0849
. 0871
. 0884
. 0899
. 0908
. 0919
. 0936
. 0948
. 0958
. 0959
. 0950
. 0952
. 0963
. 0969

REPORT NATIONAL ADVISORY COMMITTEE FOR
TABLE VII
“VE-7"” AIRPLANE
VALUES OF 75
v
nl
0.2 0.3 0.4 0.5 | 0.6 0.7 0.8
0. 480 0. 610 0.
. 470 609 | -
. 460 2 0.

: 690
. 681
73

TABLE VIII

“VE-7"
VALU

AIRPLANE

ES OF Cs

nD

0.5 0.6 0.7 08

0. 431

0. 660 0. 910

. 0959
. 0961

OPEN-COCKPIT

0.3

. 0955

. 0938
. 0949
. 0948

1
FUSELAGE WITH
VALUES

0.0174
. 0224

. 0385
. 0442
. 0498
. 0554
. 0611
. 0666
L0713
. 0760
. 0802
. 0840
. 0871
. 0896
. 0917
. 0932
. 0945

"ABLE

(See fig.

0.6

| 0.0133
| .0196
I 0258
4 1
. 0380
. 0436
. 0491
. 0544
. 0597
. 0648
. 0701
. 0749
. 0795
. 0834
. 0873
. 0908
. 0938

IX

OF Cr

3)

v
nD

0.7

. 0891

2. 020
1. 901
. 790

1
1
1
1
1.
i
1
1
1
1
1
1

J-5

0.8

. 0646
. 0701
. 0757
. 0809

AERONAUTICS

0.9

0.9

il ol o vl el e 8

0.9

. J
. 0403
. 0461
. 0520
. 0581
. 0642
. 0702

ENGINE

1.0

0.740

. 797
. 830
. 848
. 854
. 853
. 849
. 840

0.0159
. 0219
. 0280
. 0342
. 0405
. 0467
. 0528
. 0587

2.4
2.3
2.

FEEERON

0. 0150
. 0214
. 0281

. D
. 0409
. 0474

0. 0154
. 0220
.02
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TABLE X
OPEN-COCKPIT FUSELAGE WITH
VALUES OF Cp

J-5  ENGINE

Blade | nh
angle at BN e A~ e - \
075 R | \ ‘ ‘ ‘ |
0.1 o2 1 o3 ‘ 07470 S| 5 e | B T S R 0 [ S5 0.8 0 S=l0°D 10 1.2 ‘
el I e Mt Sl T I T \ - 1o L O
| | | [
; BT | | |
10 0.0215 | 0. 0.0196 | 0.0167 | 0.0128 | 0.0069 |- [ [ ‘
11 . 0240 ‘ .0225 . 0201 L0162 0105 | 0.0010 \ i (i
12 0267 . 025 . 0235 L0197 ‘ 0140 . 0050 | | [
| 13 0293 | | .0282 \ : | .0280 | .0176 L0091 | 0.0008 | |- | |
14 | .0320 | [ 031l | . . 0264 0212 . 0133 .0051 | EE ‘ |
15 0345 | . 0342 k L0209 0250 20175 | .0096 ‘ A ‘ ‘
G 0369 | .0374 .03 . 0335 0289 . 0220 0142 | 0.0045 | [
{517 0391 ‘ .0405 | . . 0372 0328 .0264 | .0180 | .0099 |- | ‘
(IR 0416 . 0439 ‘ . 0437 .0412 | .0369 L0310 | 0237 .0155 | | ‘
| 19 . 0443 . 0473 . 0472 . 0451 0412 .0357 | 37 " vo2100| g E
| 20 . 0476 L0508 | .0507 . 0492 . 0457 . 0406 339 | .0265 | |""0.0035 |-
21 . 0517 ‘ . 0545 . 0544 . 0533 0502 . 04590 304 0 [ | +.0008 “|i
22 0564 .0583 | .0582 . 0574 0551 | 3 | 47 \ ‘ L0164 | 0.0044
23 . 0618 . 0623 . 0621 . 0616 . 0599 . 0437 .0233 L0111
24 0680 . 0668 L0663 | 0658 . 0647 71 | 0498 | .0305 L0183
25 0748 { .0715 . 0705 0700 0696 | ! [ .0563 | . 0380 L0259
26 . 0821 | .0766 . 9750 0744 0744 [ [ o631 | | 0456 .0338 |
27 0900 | | .0818 L0796 0787 L0791 | [ .0701 | ‘ . 0534 ‘ .0420 |
28 0979 ‘ ‘ L0871 | 0841 0830 .0839 | } . 0820 .0771 . 0614 . 0506
[
TABLE XI
OPEN-COCKPIT FUSELAGE WITH J-5 ENGINE
VALUES OF »
Blade
angleat [ Wl AR o Y, PN b
0.75 R \
0.1 0.2 0.3 0.4 150/ Nk 12 |
[ |
5 ‘ \
10 0. 282 0. 501 0.641 0. 69( |
11 . 276 . 490 . 630 g
12 . 260 .479 . 620 |
13 . 262 . 467 . 609 EI [
14 . 254 . 455 . 599 Bl
15 . 245 . 440 . 588 ‘
16 . 236 . 426 . 576 i ;
17 . 226 412 . 562 ey : g ‘
18 S| iors ) G548 |° Aans) | S it O Firzosa [ SeREs00 | B 740 S| e B e
19 . 205 .32 | .s32 | .e52 | .78 | .793 | .819 | .779 | 0.680 |...__.__..|. ]
20 .193 . 364 N R A R ST R T B L e i
21 r .181 . 345 . 493 0. 699 ‘ £ =
22 . 168 .325 .471 ‘ . 763 N R
23 . 185 ‘ .306 | .450 | .806) |- i05707 [E=2
24 L1410 | ¢ L2830 v 420 .829 ‘ “ma | ‘
25 127 . 262 . 401 .840 | .812 0.713 |
28 .| olle [ 243 | d7b . 842 .833 ‘ .782
27 W07 | 225 .353 . 840 . 843 823
28 090 | 210 | .329 .834 | 850 . 844
TABLE XII
OPEN-COCKPIT FUSELAGE WITH J-5 ENGINE
VALUES OF Cs
i 1
Blade | nD [
angle at |
075 R | ‘ ‘ ‘ |
0.1 | 0.6 07 | 08
‘in | e I
o i }
10 0.210 1.630 |-
11 . 208 ‘ 1.500 |--
12 | .204 [ASi 41 R
13 . 200 | 1350 1.7
4| .19 1. 300 J 1. =
\ 16 | k17 [- 1.252° 1.5 2.
16 .192 o1 LI 1. ;
17 . 190 |IS 1 TR 1. 7¢ 28
[R5 . 189 1158 | 1 1. 702 . 08 R
o 2188 1.133 1.8 1. 632 1. 969 250D [T
(20 .184 | 1.110 157 1.572 1.862 | 2.272 7
21 .180 | (S 011000 [ 1.5 | 1.795 2.152
22 L1700 R 1.070 1. 1.485 1.736 2.048 i
23 78 S 1.052 1. 1. 450 1. 684 1. 961 2.328 2. 886
‘ 24 172 | 2 1.040 it 1.420 ‘ 1. 640 1.892 2. 206 2. 670
{525 .169 | 5 . 680 : 1. 026 il 1. 392 1. 600 1. 832 2.130 2.586 |
| 2 | .162 o . 500 . 671 . 840 Lo12 | L 1.367 | 1.565 1.783 2.045 2.382 |
7. | 160 i . 492 ‘ . 662 . 831 1.000 | 1. 1. 341 1. 531 1.740 1. 980 2.273 |
| = ‘ . 158 2 L 489 . 655 822 | 988 1. 1.318 ‘ 1. 498 ‘ 1. 696 1.926 2.172 |
| |
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TABLE XIII
CABIN MONPOLANE WITH J-5 ENGINE
VALUES OF Cr

(See fig. 4)

| 1% ‘
Blade nD
angle at I 5.1V O LB DL Rl S O o I, I RS I T w8 e iy WV L
0.75 R j 3 \
0.1 0.2 0.3 0.4 0.5 0168 |07 0.8 0.9 10 1.1 eyl 1.4
P, i N S DY e S R (0 SR o 0 FLU ) ) T
: B e |
| 10 ‘ 0.0620 | 0.0517 | 0.0419 | 0.0319 &2 [ 1 - ‘
\ 11 | .0674 . 0573 . 0472 . 0368 3 | i \ \
‘ 1958 72l . 0627 . 0524 08T RN 020 48| FOA 7710 235K 00 RN D RN | LR | i ‘ 4
13 . 0767 . 0675 . 0573 . 0466 a8 E g T \ i
14 L0811 L0721 . 0620 0512 0. 0148 [
15 . 0847 . 0760 . 0662 . 0558 201g7e! [C o2 L TAETT
16 . 0876 . 0792 . 0704 . 0601 L0252 | 0.0133 |
17 . 0887 . 0820 . 0737 . 0645 . 0309 . 0188 i
18 . 0905 . 0844 . 0772 0686 . 0371 . 0247 . 01
19 | .0920 L0867 . 0806 0730 . 0433 . 0307 .01 S Elas R I
20 . 0934 . 0894 L0841 . 0773 . 0492 . 0368 . 025 O¥0132)% s e eny e i
[ 21 . 0947 . 0920 . 0874 . 0818 . 0546 . 0429 ! SOYEED B EREE 3
22 . 0947 . 0932 . 0897 . 0855 . 0600 . 0494 . 037 0247 | 0.0138
23 . 0947 . 0945 L0915 0901 | . 0650 . 0546 . 0436 . 0308 H 010748 | RESNET
i 24 . 0942 . 0942 . 0924 L0902 | . 0696 . 0602 . 0495 . 0369 2025708 (B0701 3038 | PUEuary s msesinng
25 . 0949 . 0942 . 0927 L0917 . 0739 . 0854 . 0551 . 0429 . 0318 SR R T 3
26 | .0956 . 0949 . 0944 0938 . 0783 L0707 . 0606 . 0491 L0380 .0252 | 0.0147 |..______
o ‘ . 0961 . 0948 . 0957 . 0951 . 0824 . 0755 . 0658 . 0553 L0441 . 0324 .0213 | 0.0103
28 . 0980 ’ . 0955 . 0950 0949 . 0862 . 0802 0708 | 0612 . 0505 . 0402 L0287 | 0168
| |
TABLE XIV
CABIN MONOPLANE WITH J-5 ENGINE
VALUES OF Cp
v
| Blade nD
| angle at =z o - o = Fls 7 e 7 R = i b m O
0.75 R [ ‘
| 0.1 0.2 ‘ 03 | 04 | 05 | 06 07 ‘| s 0.9 1.0 | 1310l (120 1.3 14
SR | T | N SO || T o TSR O T ‘ J \
| | T | 1S = = = == =3 = = e RSl
| J | ‘ 1 ‘ ‘ : |
} 10 0.0219 | 0.0206 | 0.0195 | 0.0181 0.0143 | 0.0086 | 0.0045 | | ‘
‘ 1| .0245 . 0235 . 0225 L0211 L0175 | 0118 L0070 |- | [ [ |
| 12 . 0265 0256 . 0242 . 0205 0150 0095 | 0.0019 [
13 . 0204 0287 L0272 . 0237 0182 . 0124 . 0051 Ll
’ 14 . 0324 0318 0302 | .0268 0215 . 0156 . 0085 . 000
| 15 ‘ . 0352 0348 .0333 | 0250 . 0191 L0121 . 0047 |---- gl
16 | . 0380 0380 . 0365 0291 .0233 | .016l . 009 P |--
17 . 0406 0409 . 0399 0334 L0278 . 0208 .01 By G TE NSO =
| 18 | . 0434 . 0441 . 0433 ‘ 0380 . 0329 . 0258 ) L0093 | 30| SR [
[ 19 | L0465 . 0474 .0471 | 0429 . 0382 L0311 . 0238 .0144 | 0.0049 | ________
20 . 0501 0511 L0511 | 0476 . 0434 . 0366 . 0295 . 01¢ MOT03 M| I
21 . 0541 0551 .0555 | 0523 . 0484 . 0422 . 0353 . 0254 . 0161 0.0046
22 . 0567 . 0586 0593 . 0600 | .0570 . 0534 . 0479 L0413 . 0313 L0221 . 0102
23 L0619 . 0634 0637 . 0644 | .0618 . 0584 . 0475 . 0376 L0284 L0162 | 0.0052
24 L0678 L0685 0683 L0685 ‘ 0663 . 0634 . 0537 . 0441 . 0349 . 0226 e s B
25 L0747 | .0739 0728 L0722 0710 .0684 | 5 0598 . 0508 L0419 . 0298 0. 0058
26 . 0824 . 0794 . 0774 ‘ L0757 | [ .0755 .0738 | 7 . 0659 . 0578 .0492 | .0379 | . 0140
27 . 0907 . 0850 L0818 L0791 | . 0801 . 0792 0769 0720 . 0650 L0567 | .0467 . 0230
28 . 0993 \ L0905 . 0864 .0824 | 0846 \ L0847 0826 0780 | 0721 . 0646 \ L0559 . 0330
TABLE XV
CABIN MONOPLANE WITH J-5 ENGINE
VALUES OF ¢
| Bladge
angle at =1 =l
0.75 R
i3 1.4
| = o R L
g
10
11
‘ 2 |
[ 138 |
| 14
15 |
\ 16
.
18
19 "
20 | =
‘ 21 |5
‘ 22 ‘ 2
2 B
‘ 24 ‘ ‘
26 S (700 | M
27 ; 7 8 775 | 0.625
28 .099 . 211 330 461 ‘ 566 658 712 ‘ . 825 713




WORKING CHARTS
Blade
r angle a = =
0.75 R [ ‘
0.1 0.2 0.3
| | ‘
| = = | =
e | \
‘ 10 0.211 0. 430 ‘ 0. 650
11 . 209 .4 | .637
12 . 205 ‘ . 623
‘ 13 .201 | \
14 o7 |
15 .193 \
‘ 16 . 190
17 L189 |
‘ 18 | ‘
19
! 20 | !
[ 21
| 22 175 | ‘
23 ol
[ 24 .168 |
| 25 . 164 ‘
26 . 161
27 . 159 .326 ‘
28 . 156 .320
| |
|
)
Blade
angle at St | s
0.75 R ‘
0.1 02 | 03
N |
10 0.0621 | 0.0 0. 042
11 . 0667 .0574 | .0470
12 . 0721 . 0620 . 0518
13 . 0769 L0669 | 0566
14 L0811 L0715 L0612
15 L0850 | .0 | .0662
16 . 0877 0795 | .0707
[ 17 L0902 . 0830 L0750
18 L0911 | .0864 | .0794
19 . 0925 L0890 . 0832
20 . 0941 ‘ 0913 | .0869
21 . 0950 . 0933 . 0904
22 .0967 | .C . 0930
23 0969 | .0 [ 0943
24 . 0959 o . 0950
| 25 . 0964 ‘ .0 . 0950
26 . 0966 0
27 L0974 L0961 |
28 . 0989 L0979 . 0970
|
( Bladge
angle at L = e Sy L
0.75 R
0.1 0.2 0.3
] 1}
|
0
10 0.0215 | 0,0201
[ 11 | .0240 . 0228
| 12 . 0265
13 0202 |
‘ 14 . 0320
15 .0346 |
16 37 . 0374
17 | | .0404
18 . 0437
‘ 19 | . 0472
20 3
21 6
22 : [ . 0604
23 0650 | . 0652
24 L0716 . 0700
25 . 0790 “ [ .0746
[ 26 . 0866 . . 0796
27 . 0946 . 0890 ‘ . 0845
28 L1030 . 0955 . 0895

0.

TABLE XVI

CABIN MONOPLANE WITH J-5 ENGINE

VALUES OF Cs

Ve
nD
0.4 ‘ 0.5 | 06 ‘ 0.7 | 038 | 09
| i |
| \ |
0.890 | ‘
. 869 1 ‘

212 |
.193
174 |
159 |
144 |

TABLE XVII
CABIN FUSELAGE WITH J-5 ENGINE
VALUES OF Cr

(See fig. 5)

=
nD
0.4 0.5 08 | 07 0.8 09 |
0305 | o
| ‘ 3
« U RS, -
| losar | R SES -
. 0395 0273 | 0.0138 > 3
. | .0453 | .0331 0195 |-
L0618 L0510 0390 | .0251 | 0.0135
- 0660 L0562 | 4 A | .0190
.0720 L0618 | 0372 .0249 | 0.0130 |
0766 ( .0676 | - .0433 | 0312 L0188
L0813 . 0724 0612 | .C - 0249
.0851 | .0772 | .0670 | . ‘ | .0312 |
L0886 0818 | .0 | 0613 .0377 |
L0918 - 0856 0778 | L0671 | 56 - 0441
. 0924 0888 | .0823 | .0725 | .0618 | .0502 |
. 08 L0912 L0860 | .0773 | 0673 f |
0946 | 0925 L0887 . 0820 0729 L0622
0056 | 0936 0913 L0865 0779 L0680 |
. 0962 . 0949 L0831 | 0898 0831 .0735

TABLE XVIII
CABIN FUSELAGE WITH J-5 ENGINE

VALUES OF Cp

v
ni
0.4 0.5 0.6 0.7 0.8 0.9
[
(
| 0.0136 | 0.0078 | 0.0016
L0169 S0114: 015 50047 |[2REiE 0
L0149 .0080 | 0.0008 ‘ o
| | 0185 | .0114 0049 NEeE R
L0221 | .0150 S00B0 S (225 ‘
. 0260 0190 L0120 | 0. L
. 0345 .0300 | 2 L0163 | . 007%
| .0382 L0340 | .0208 | .0121
. 0422 . 0256 .0174 |
. 0466 ’
‘ 0506 | ‘ |
i .0550 |
. 0606 . 0596 ‘ ‘
0652 | 0640 [ . 054
. 0691 \ [ [ .0606
. 0732 | { .0665 | ‘
.0772 ‘ 0725
L0812 | ‘ L0806 | .0806 | .0783
0851 . 0837 . 0845 . 0855 . 0841 . 0810

b

§k et o b

1.0

| "0.0132

. 0193

- 0576
- 0630

70,0030

. 0080
L0134
. 0191
. 0255
. 0321
. 0391
. 0462
. 0535
. 0609
. 0682
L0754

| 2.725

6

2. 150
| 2.069
| 2.002
| 1.947
| 1.900

0. 0138
. 0202

| .0466
. 0525

0.0029

- 0085
L0145
-0211
10283
|

- 0596
| .0676
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TABLE XIX
CABIN FUSELAGE WITH J-5 ENGINE

VALUES OF

Blade | ‘
angle at | Ty i = —
‘ 0.75 R }
‘ 0.1 (1= b2 |, 103 ‘ 1.4 |
| ‘
o | — L)
% | w \ 1 ‘
10 | 0. 488 0. 628 ) e
| 11 .478 | .6I8 ‘ |
| 12 . 468 610 |
‘ 13 | .458 | . 508 [
14 | .447 ‘
15 .437 |
16 .425 |
7o IS
18 . 400 ‘
19 \ .383
20 [
21
22 ‘ ‘
23 ‘
24
L % \ \
‘ 26 ‘
27 : i
‘ 28 ‘ 0.815
TABLE XX
CABIN FUSELAGE WITH J-5 ENGINE
VALUES OF (s
| “
| Blade nD
| angle at K S - = i1 A S5 = ghal
075 R | ‘ [
| ‘ 01 | 02 ‘ 0.3 0.4 0.5 ' ’ 0.9 1.0
‘ \
o | | ¥ |
0 | o0.212 0. 430 0. 660 0.890 ‘
11 l . 209 . 420 . 642 ‘ . 868 [ ; 4
12 - 205 L411 .630 | .845 ’ J
13 . 201 . 405 ‘ .616 .829 =
14 l . 200 602 | .810 2,126 \ ST R LAR ay
15 . 199 . 791 e i s
16 ‘ . 194 ‘ . 778 .810 oNAT0l (BN
17 . 191 ‘ 761 2, i
18 . 189 \ . 749 o) 2. 663
T IS | } . 737 1 2,380
20 R ‘ 1 2.200
2l | .180 | \ 1k 2.077
99 RN 1o | ‘ 1. 1. 981
CEa R ? w 68 | 1.6 1.910
24 ‘ 170 ‘ [ | 1.6 1.848
25 .168 | [ | 1.5 1.791 . 0 ) IZESRL
| 26 | .164 | ‘ 1.t 1. 746 1.990 2,271 2. 680 3. 263
27 | .161 } \ 1.5 1,709 1.932 2.190 2. 520 2.963
28 | .19 ' ’ ‘ \ 1 1.676 1.888 2:119 2.385 2.730
TABLE XXI
CABIN FUSELAGE WITH COMPLETELY COWLED J-5 ENGINE
VALUES OF Cr
(See fig. 6)
| v |
Blade | nD ‘
| anule at 5 -0 fas” BV SN s == PATIE L " |
| 0.75R | | ‘ ‘
0.1 ‘ 020 | 03 ’ 0.4 0.5 0.6 ‘ 0.7 i
i B iy St P T i L )
‘ | ‘ ‘ \ ‘ \
‘ 10 ‘ 0. 0588 . 05 ‘ OR0408: 10403184 | 10501050 18 - 1L IO ME. ok Gl ul e ot G A 1L SRt [ T SR NN | SO SR | NI ‘
11 . 0641 L0362 | 0463 . 0365 . 0247 LA ;
12 L0700 | 5 | .o 5 S 020780} 0172 iR s \
13 . 0745 YA D SR T Al I
14 1 -0397 - 0250 ‘ 0.0151 | - \
15 . 0451 . 0332 . 0207 \
16 | | 0504 . 0386 .0275 ‘
17 .0816 | L0556 | 0441 . 0321 |
18 . 0842 \ | L0608 | .0497 . 0382 \
19 L0864 | | .0659 | .0554 . 0440 |
20 | 0895 0709 | . [ .o498 ;
21 . 0920 J . 0757 -0659 | 0556 |
22 . 0946 . 0803 J .0711 . 0610 ; 70.0149 |
23 . 0937 5 . 0843 .0757 | .0661 . 0551 . 0324 . 0209
24 | lop22 | \ : .0870 | -0s00 | o711 L0604 | :
25 .0920 | ‘ .0874 | .0834 . 0757 <0657 |
26 [ 0911 } 3 .0886 | 0865 ‘ .0800 ‘ L0710 | ‘
27 . 097 . 0915 ‘ +0905 | 0895 | .0897 | 0889 | 0842 .0764 | ‘
28 . 0954 J . 0921 0914 | . 0906 . 0906 . 0909 . 0880 . 0819 ;
l | | | | [
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TABLE XXII
CABIN FUSELAGE WITH COMPLETELY COWLED J-5 ENGINE
VALUES OF Cp
s
Blade nlh
angle at - = = e L R e BT
0.75 R |
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 11 1.2 1.3 1.4 1.5
°
10 0.0216 0.0210 0. 0198 0.0181 0. 0142 0. 0086 0. 0030 BRI (A P S =
11 . 0240 . 0237 . 0227 . 0210 . 0173 . 0121 . 0060 - = fae
12 . 0265 . 0264 . 0256 . 0240 . 0204 . 0155 . 0090 0.0013 <
13 . 0290 . 0291 . 0285 . 0271 . 0236 . 0189 .0121 L0048 M So S i S " he PRl TR LAl L
14 . 0315 . 0318 . 0315 . 0301 . 0268 . 0223 . 0155 SOOSBINE Dt n = g X i . o=
15 . 0340 . 0345 . 0345 . 0333 . 0303 . 0258 . 0192 . 0121 0. 0048 AL e P 9 Bor EER S S -
16 . 0363 . 0371 . 0374 . 0365 . 0338 . 0295 . 0233 . 0163 .0094 |- M e e e
17 . 0386 . 0397 . 0404 . 0399 . 0376 . 0236 . 0276 . 0209 . 0140 0:0085 2o s oo S g L A S S =ls=
18 L0411 . 0425 . 0435 . 0433 L0415 . 0379 . 0325 . 0260 . 0190 . 0100 . L P e 5 L e
19 . 0441 . 0455 . 0468 . 0469 . 0455 L0424 . 0375 . 0313 . 0210 L0154 0. 0051 NS Do S RN LRSI -
20 L0477 . 0493 . 0505 . 0507 . 0498 . 0469 . 0427 . 0368 . 0294 . 0208 . 0108 A e =K L
21 . 0621 . 05635 . 0547 . 0550 . 0541 . 0515 . 0480 . 0422 . 0351 . 0265 . 0166 0. 0060 g %R ¥ -
22 0573 . 0582 . 0591 . 0592 . 0585 . 0562 . 0531 . 0478 . 0410 . 0325 L0121 0. 0007 LG
23 . 0629 . 0633 . 0636 . 0635 . 0628 . 0608 . 0582 L0534 . 0471 . 0386 . 0183 . 0074
24 . 0691 . 0686 . 0682 . 0675 . 0669 . 0654 . 0633 . 0590 L0534 . 0450 . 0249 . 0141 < X
25 . 0758 . 0739 . 0725 L0711 . 0705 . 0696 . 0683 . 0646 . 0595 L0514 . 0318 . 0212 N
26 . 0827 . 0792 . 0767 . 0747 . 0740 . 0739 . 0731 . 0703 . 0656 . 0581 . 0392 . 0287 0. 0026
27 . 0901 . 0847 . 0808 . 0782 L0772 . 0780 . 0780 . 0761 L0718 . 0650 . 0470 . 0366 L0113
28 . 0978 . 0903 . 0848 . 0816 . 0802 . 0820 . 0827 . 0820 . 0780 . 0719 . 0550 . 0448 . 0330 . 0202
TABLE XXIII
CABIN FUSELAGE WITH COMPLETELY COWLED J-5 ENGINE
VALUES OF 9
v
Blade nD
angle at 2y =t ena—wil = i
0.75 R | |
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 11 1.2 1.3 1.4 1.5
S |
10 0. 272 0. 481 0. 618 0. 699
11 . 267 . 474 . 612 . 695
12 . 264 . 466 . 606 . 691
13 . 267 458 . 600 . 687
14 +» 252 . 449 . 592 . 682
15 . 245 L 440 . 584 . 676
16 . 237 . 427 . 574 . 670
17 . 227 . 411 . 561 . 663
18 215 396 548 655
19 204 380 532 644
20 192 363 514 631
21 179 344 492 614
22 166 325 471 595
23 150 206 440 570
24 135 269 404 535
25 123 249 378 503
26 113 . 230 353 477
27 104 .218 336 458
28 098 . 204 323 444
TABLE XXIV
CABIN FUSELAGE WITH COMPLETELY COWLED J-5 ENGINE
VALUES OF Cs
v
Blade nb

L et el = skl 3 CF T
3 1 -]
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Positive directions of axes and angles (forces and moments) are shown by arrows
Axis Moment about axis Angle Velocities
Force
(parallel Linear
Desicnsti Sym- to, a;)lsi Doss 4 Sym- Positive Designa-~ | Sym- | (compo- At olar
g EnAON, bole [-oEmbO RIS LAOTL s BT direction tion bol |[nentalong|™ =
axis)
Longitudinal .| X X Bolling_=72:1" «F Y SR Roll =27 ¢ u )
Lateralo_______ Y Y Pitching____| M 7—X Riteh-227} @ ] q
NOTIRA] -2 20 Z Z Yawing__.__ N X—aY NaW s v w r
Absolute coefficients of moment Angle of set of control surface (relative to neutral
5 L fiet M (& ﬂ position), 8. (Indicate surface by proper subseript.)
Y gbS " gelS = gbS
(rolling) (pitching) (yawing)
4. PROPELLER SYMBOLS
i 5 &
D; Dlametq : P Power, absolute coefficient CP=—3[)T=.
D, Geometric pitch pm
p/D, Pitch ratio C S N 3 T A
i : eed-power coefficient= /2
V7,  Inflow velocity 2 e Pp?
Vs,  Slipstream velocity , Efhiciency
. 7 Revolutions per second, r.p.s.
z Thrust, absolute coefficient CT=—% 4 per b i :
pn’D : : =l L
Q P, Effective helix angle = tan S
Q, Torque, absolute coefficient Co=—%+: 2
pn2D
5. NUMERICAL RELATIONS
1 hp.=76.04 kg-m/s =550 ft-1b./sec. 11b.=0.4536 kg.
1 metric horsepower =1.0132 hp. 1 kg =2.2046 1b.
1 m.p.h.=0.4470 m.p.s. 1 mi.=1,609.35 m = 5,280 ft.
1 m.p.s.=2.2369 m.p.h. 1 m=3.2808 {t.
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