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

By EDwrN P. HAETMAN

SUMMARY

A d of propeller performance &n%, lxwed on a
“torqw? 8peed” caj&ent U@, hu$ been c&rMw.ctedfrom
full+%wd metu.1propeller &da obtained in the N.A.C.A.
propeller-researchtunna?.

The simplifying aaewmption thd th4 torque of the
engine rmina cmwtati (which appear8 to be nearly true
exceptfor highly wperchurged engines) is uiih%edin the
applicdion of the coe$cieni Cw which is dqin.ed m

8omi? variable n (e?&ne rkolkn &peed) luM been
eliminaki. 5!%4we~ent Cm when plotted again8t the
ratio O~/Oo, which b equal to ZD/Q, providtx a uwfu.1
churtfrom which propeller thrust muy be quickly calcu-
latedfor any air 8peed. Twenty+nw tableaare included
to present the &a from which the churt8prm-oudy pub-
lishd in Technical Report No. 350 were obtained.

INTRODUCTION

In the construction of working charts for propeller-
performrmce calculations, utility is and shouId 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 variablea involved in
propeller calculations it is nearly impossible to devise
one coefficient suitable for all phaaes of propeller work;
for example, the charts given in N.A.C.A. Technical
Report No. 360 (referenca 1) based on the coefficient
0“ and charts horn other sources based on similar
coefficients, although eminently suitable for the selec-
tion of propellers, are not entirely suitable for oalcu-
Ming propeller performance at low air speeds.

The growing importance of take-off considerations
for seaplanes and high-speed landplanes haa 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 coefficient CQ~has been prepared
from the same propeller test data that were used in
reference 1. These charts, while of little use in selec~

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

The coe%icient Co. 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 stail

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 given in
reference 2. A brief description of the apparatus and
methods used in obttig the original data will be
given here; if more detailed information is desired, it
may be obtained horn 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. l-Open cockpit fuselage with 400 hp. Curtiss
D-12 engine (iig. 1).

No. 2-Complete VE-7 airplane with 180-hp.
W&~ht E-2 water-cooled engine with nose radiator
(fig. 2).

No. 3-Open ,cockpit fuselage with Wright Whirl-
wind J–5 9-oylinder 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—Cabii 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 horn dynamometer
readings after a correction baaed 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 sho
measured.—,.
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~GUBE l.-OSm-makP1t fn.!&iw with 4WhorsermwaOartissD-M @wIIM.

FIGIJBE‘24%mpleta VE-7%irplamewith lso-hcusepoweTWrightE-2watawmled enginewithnw radlatar.

FIGURE3.-Ow&mckpIt fu?alwewith Wright WhlrhvindJ-5f!-oyllnderen@Iz
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The test data were converted
cient forms and plotted against

Thrust coefficient

Power coefficient

tothe following coeffi-
V/nD:

c.”$~

c.= ;D

Propulshe efficiency T=-T>Z

The significance of the terms in these coefficient
forms is m follows:

T., effective thrust T–A D.
T, thrustof 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 speecL
P, mass de~ti of ~-

The thrust, power, and efficiency curves for the
five blade angles were faired, cross-plotted, and re-
plotted and in this wrty 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 CT, CF, q, and Cl correspond.@ to
tho charts given in Technical Report No. 350 are
given in tables I to =. The nse of the tabular
values may improve the accuracy in certain parts of
the charts and may also be of help to designem in
reducing the data to coefficients of another form.

It is possible to obtain propeller thrust by W@
the Cs propeller charts in referenm 1, but the useful-
ness of these charts for such calculations is impaired
by the follow@ existing conditions: (1) In the low-
speed (low V/nD) r~~e of propeller operation, which
for take-off is of particular interest, the curvw on
the Cs charts are either entirely missing or so congested
m to render them of little practical value. (2) owing
to the fact that Cs 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 cdcnlating propeller thrust
from Cs charts has been evolved (reference 3). This
method also suffers from the above-mentioned limi-
tations of the Cs charts although the tables given here
will facilitate the calculations to some extent.

DERIVATION OF COP

If the propeller characteristics are plotted using
coefficients in which the mcnmllerrevolution speed is
not involved, these diilicultim may
Such a chart is found in the plot of
ag~t a “torque speed” coefficient
developed in the following manner:

.

be elimkated.
the ratio C./Ce
CQswhich was

Propeller torque Q is expressed by Q= OQpn’LY
from which is obtained the torque coefficient

Q
G“= As CQ is a function of V/nD and as

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

If Co is multiplied by (V/nD)4 a torque coefficient,
which may be designated K, is produced in which
the variable n is absent.

Q
K-~ ()nD 2 Q

x 7 “pDW

As V is to be an active variable it is desirable to have
it in its iirst power. The coefficient Cat which pro-
vidw this feature, is deiined by

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
C@ is practically independent of the engine revolution
speed in that range.

The diameter D is detemnined by the method given
in reference 1 or by other means and Q, the engine
torque, may be calculated from the rated power and

hp. X 5260,
speed of the engine by the equation Q= r ~ m. . .
Since p, D, and Q for a given altitude and diam&er are
constant Cw = VX constant = kV.

The coefficients C~s and C~/C~ both being single-
valued functions of VJnD may be plotted against each
other. Now

C“CQ-T6D=Y
and, since D and Q remain constant throughout tho
velocity range, CTICQ= T, X (constant) = k T,. It is
therefore evident that the propeller thrust for urtsuper-
chsxged engines may be directly and easily obtairmd
for any velocity from a plot of CTICQ against 0Q8. The
fact that engine torque varies ~th rtltitude must of
course be considered in making altitude calculations.

Problems involving supercharged engines present
complications that can be solved ordy with a fuller
knowledge of the characteristics of the particular en-
gine being used. Moderately supercharged engines
with critical 1altitudes of 5,OOOfeet or less may, how-
ever, be regarded as nnsupercharged engines without
much loss in the accuracy of thrust calculations,

Engges with critical altitudes over 5,OOOfeet usually
require manifold-pressure limiting devices for protec-

I CriticalaltitudeWhat altltndeto wldohtheratedormoxhnumatlowablesow
10VOImm.dfoldpremnrecan immaintahmdwith ratedaltitudeengtnerovolutlon
W=L

.



WORKING CRARTS FOR THEl DETERMINATION OF PROPELLJIR =UST AT VARIOUS SPDEIDS 127

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-
superchmged engine method of thrust calculation is
neceamry except for highly supercharged engines
operating at or above critical altitude.

The construction of G& charts is facilitated by the
useof the following relations:

Propeller-performance charts for each of the six
engine-fuselage mrangements were prepared from the

data originally obtained for reference 1. These charts,
which are given in mums 7 to 12, cover the normal
flight and blade-angle range of most present-day
airplanea

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
VJnD enable one to obtnin the eficiency 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 rmd they should -not be relied upon below a
VJnD of 0.3. Since the curves in the present report
nnd 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-performsme 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 m-th a radial engine
rated at 450 brake horsepower at 2,OOOr.p.m.

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

0.638 X m.p.h.
“- @P.)” SX (r.p.m.)2/s

At high speed for this airplane, ‘‘.

Cs=
0.638X180=1.61
3.4X20.95

If a propeller giving maximum speed is selected from
figure 14 of reference 1, the value of V/nD at high
speed is found to be 0.91, the blade angle B to be 25°,
and the proptilve efficiency ~ to be 0.845.

The diameter D is then ~ ~~ox~~~l = s.’7 feet and

the engine torque of the propeller shaft is
hp. X 5,250=450X 5,250

r.p.m 2,000 =1,180 pound-feet

c~=vGv$oo2:::=3=oo3~v

(Vin feet per second) or 0.0534 V (Vin miles per hour).
Q/D= 1,180/8.7= 136.7 POUDdS.

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

PROPELLER THRUST CALCULATION

k “-

(m.~k) ‘J m 40 ~ ~ 1~ la 140 1~ ~

cQ8._..- 0 L 07 z 13 am 4,27 &34 0.40 7.47 S.54 8.00
cT/f7Q__ 7.60 7.75 7.al 7.w 7.E3 7.Im 7$ &g &g 5..
T, (lb.)_. I, y L= 1,g 1,~ 1,$-g 1,m
khp..-.. 274 310 S35 3$3 378

The vahms of C~/Ooin the table were obtained from
figure 12. The thrust T. equals CF/C.X Q/D=
TD/QX Q/D and the thrust horsepower available
(t.hp.,) equals T,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 L If the ticiency and engine revolu-
tion speed at the climbing air speed (100 miles per
hour) be desired, the procedure for finding them is M
follows: The V/nD at 100 miles per hour is about 0.565
(from fig. 12) and the efficiency is equal to

which for this example equals (7.60 X 5.65)/2r=0.68.
The engine speed at 100 miles per hour is equal to

Vx 88 ~ 100X88
= 1,790r.p.m.

ID
0.565 x8.7

nD

LANGLEY MEMORIAL hRONAUTICAL LABORATORY,

NATIONAL ADVZSORY COAQJKITEE FOR AERONAUTICS,

LANGLEY ~IELD, VA., ktX’?Z& i, 1%?$?.
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TABLE I

OPEN-COCKPIT FUSELAGE WITH D-12 ENGINE

VALUES OF Cr

(see @.1)
.

T
0-3 0.4

O.w am
.0476 .6W
.asm .clim
.C1578 .om
.m .0514
.m75
.me :%%
.0763 .Osbs
.07s7 .m
.ma .0747
.C&’s .m
.Q21O .E37
.cma .@3’6
.uam .W
.W1
.0s76 %#
.We .C070

.Q37b
:%% . Q376

1.2 I 1.3 I 1.40.2

O.w

:%3
.Cwa

:%%
.axrz
.am
.am
.Q310
.Cw3
.Qm
.Qz37
. ml
.c$m

:%%
.Ww
. ml

0.6

*

0.9

---------- .........
.......... ..—-----
......... .........
......... ----------
---------- ----------
.--..-.--- ........-
......... .........
.......... ----------
---------- ........-
........- .........
--------- -------- -.
a 0142 . . . . . . . . .
.0m4 ..i.ciii..
.m?5
.IsE9 .02w
. ms .W70
.OW .W36
.M27 .6W-3
.6592 .ma

o

10
11
12
13
14
16
16
17
18

;
21
22
23
24
26

E
23

--------- . ......... .........
-.- ....—.- .-.-—.. ---------
0.Olm -------- -------
.0176 ---------- ---------
.cm7 --------- ---------
.cmi 0.OM.5 ---------
.W!2 .0214 --ciiii.
.0410 . @27b
.0467 .0337 .EQa
.M24 .CMcm .02?2
.Wso .6m2 .am
.Ws8 . (?s21 .036s
.W64 :~ .6m
.0747 . a514
.0m3 .W73
.ctm :%% .m
.U3i’8 .Eam .m
.GW2 .U3M :~
.Mu3 .mxl

......... .........- ........

......... .......... --------

......... .. -—...- ........

........- .......... ........

........- .......... --......

.... .... .......... . .......

......... .......... . .......

......... .......... . .......

......... .........- --......

......... .......... ........

......... .......... ........

......... ........- . ........

......... ---------. ........

........- .......... ........

......... .......... ........
: o& .. . . . . . ..- . . . . . . . .

. . . . . . . . . . . . . -----
.0m3 0::;E& . ..-... -
.a329 0.WJ7

-------
-......
-.......
-------.
-----.- .

I

TABLE II

OPEN-COCKPIT FUSELAGE WITH D-12 ENGINE

VALUES OF CP

v
n—D

i-

0.7 0s

Blade

%?!!2’
1.1

--------
------- .
. . . . . . . .
--------
--------
. . . . . . . .

+

1.2 1.3 1.4
— .

0.9

..-.----
--------
.. . . . . . .
.-.-----
--------
am

:$%.0M5
.0m5
.02s?3
.~16

iii?
. ctm
.05s2

:%%
.C#I

1.0

--------
--------
.. . -----
.-------
--------
--------

0.1 0.2

c10224
.02m
.0276
.0302
.O&a
.0355
.Om
. Mlo
.6i40
.0474
.ml
.W5

%.ii
.0707
.0764

:%!
.0339

0.2 OJ

a o121
.0M5
. 01s3
.ml
.02m
.m
.Ct32a
.Im37
.04m
.61KI
.6!94
.0640
.Ws7
.0234
.m
.07i3

:%
.W2

0.6

a mm
. ola5
.0133
.0169
.OiQ1
.0233
.0276
.0318
.0384
. IMll
.0461
.0513
.W
. m16
.M34
.07u
.07m
.m
.ctm

--------- --.-—----
O.cmo ---.-.–.-
.ma --i -G--

m
.Ol!i% .Ws7
.0165 .Cm2
.am . Oul
.Cms .0178
.Om .0zi9
.mu
.Mc@ :E
.0453 .CG97
.0s17 .0453
.0s76 .0518
.W6 . WI

.034s
:$% .0710
.Kc3 .0776
.(K352 .a343

--------- .......... ........
......... .......... ........
........- .......... ........
--------- .......... ........
........ .......... ........
........ .......... ........
........- .......... .. ......
........ .......... ........
........ .........- ........
........ .........- ........
........- .......... ........
......-. .........- ........
am ..................
.01%5 .-i.=.. . . . . . . . .
.0m3 . . . . . . . .
.OisZ .Olm a ml
.a361 ;= . Olal
.6145 . owl
.Ck531 .0401 .0171

--------
--------
O.am
.ol’i2
. OIM
.0zb2
.C1323
.m
.0474
.O.5M
.m6

TABLE III

OPEN-COCKPIT FUSELAGE WITH D-12 ENGINE

VALUES OF n

02 I 03 I 04 OA

+3+-FCL:!? l____ --l__.-._-~-.-_._l-.--_---.p--------------------------------------.–....

0.6 07 I ‘x I 030.1

6.270
.235

:%
.2JI
.244

:%

.!m

.M7

.E35

. in

:;
.127
.116
.107
.m

.CKH

.m

.722

.735

.740

.736

.735

.727

.718

.706

.694

.12Em

.6&5

.649

. ml

.611

.m

.ml

.——.-. -.-. —-.

‘~==E=*==E===i=
..-.—.-.—-------------.-—.-------------------—....-.....-.—.-

o.~ ..-------------------------------------..................

.m I O.em

.—-----
a 647
. no
.747
.7’E3
.m
.m
.765
. 7b5
.746
,7’23
.m

:%!
.cixl

:!%

—-.....
a 701
.7’23
.7@l
.770
.2X3
.7W
.7R9
.ml
.774
.76.5
. 7s7
.740
.741

. .m

.F 1-----,,,------------ -------- ----------------------------

1....................—-.---.............................-.----------.........-.................
a .–..-.-.- . . . . . . . . . . . . . . . . . . . . . . . . ..-
2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.m :%

:E .777
.794 .7W

.m
:% m&
.7WI
.m .7ss
.770 .796

0.629

:%
.772
.791
.Em
.WJ
.810 t 1

0.616 --------- . . . . . . . . . . . . . . . . .
.W3 . . . . . . . ..- . . . . . . . . . . . . . . . . . .
.747 am . . . . . . . . . . . . . . . . .
.7W .W

.710 ---&-EW--::::::
M .743 .621 am.452
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TABLE IV

OPEN-COCKPIT FUSELAGE WITH D-12 ENGINE

VALUES OF CS

VARIOUSSPEDDS

ii%Blade
QJJgleat
“0.763?

T1.1 12T0.9 1.00.1 0.2

am

:%

:%!
.387
.W1
.376

:E
.250
.3E3

:%

:%’
.32$
.325
.32)

0.3 0.4 0.6 0.6 0.7

r

0.8

.. . . . . ..- ---------
--------- . . . . . . . . .
..---___--,_-

l.m ---------
L @S .-.%.=-
L13W
L621
L4F3 ??i!i
L412 L@3
L37Q L&2J
L3S0
LZ?J ?%

L 481
i E L 446
L 221 L 411
L~ L3$2
LIEJI L3@3
LIW L340
L161 L 321

a 211
.2U3
.!ms
.ml
.nm
.129
.192
. Ml
. 1s9
.184
.m
.176
.176
.172
. 17U
. la
.102
. ml
. la

am

%
.CtFJ

;EJ
.670
. Ml
.661
.643

:Z
.m
.612

%!
.491
.487

(lWl&

.848

.623

:E
.773
.7W
.748

:%
.711
.7WI
.Ow
.&m

%!
.067
.em

i?%
L 110
L077
L043
1.017
.Wm
.W
.949
.%30
.912
.m
.Es5

:%!
.848
.&%
.828
.819

1.m
L 4S9
L 422
L252
L 31S
L270
L230
L 197
L 164
L 137
L 110
L(E2
L W
L OiO
1.m
L 010
L 0)1

:!%

........- ...------

.--.----- .--------

..-.----- ---------
-------- . ........-
--------- .........
.. ...’---- -------- .
-------.- . . . . . . ..-

!2233 .--------
;g .-.%-%.,

LWl
1.7s3 :%

fzm
:%% L94S
L532 L&91
LEM L82U
L6@l L 770
L~ L~
LEJM I.&m

--------- ...------- ---------- . -------
........- ---------- ---------- --------
........- ---------- ---------- --------
--------- .........- ---------- ...-----
......... ---------- .........- --------
.-------- ---------- --------- . .-------
--------- ---------- .......... . ...----
......... ---------- ---------- --------
--------- . ........- .- —-------------
........- ---------. -.-.-..--- .-_----
........- ---------- .........- --------

2m . . . . . . . . . . ---------- -------.
24m ---------- ---------- --------
2ws 28!!4 ---------- --------
2 ES 2619 . . . . . . . ..- --------
2m3 2465 !2W . . . -----
2om 2230 2742 ---._.-
LWI 2231 3.110
L 910 2169 M 2876

TADLE V

“VIZ-7” AIRPLANE

VALUES OF CT

(seafig.2)

v
nii

+

0.6 0.7

Blade
a&;l

0.1 02

Llg

.m

.LWl

.072a

.OiW

.m

:%!
.QKM
.W27
.W44

:%?
.M162
.Cm48
.cEm!4
.W52
.oa74

0.6

:&m

;g

.cmm

.0430

:Z
. 0!311
.Wa
.on8
.0704

:E
.mm

:E
.Qz9
.Q348

0.3

--------

0.9 1.0 1.1 L2

--------- ---------- _.-----
--------- —-------- --...---
--------- -. --—---- --.-----
.--..---- ----....-- --._---
..-..---- --..--.-.- . . ------
--------- ---------- --------
.----.--- ---------- -------
-------- ------.--- -..-----
--------- —-------- .-------
.-- —---- ---------- .-. .-. —
--------- ---- . . ..— . . . -----
UOlm ---.----.- --------
.0221 ------.--- --------
.ml a Olta --------
.CG41 . role! -----.--
.OiOl .0277 . ----..-
.O@l .CB41 -.------
.M21 .0Kt9 ----–--
.Ws2 .04m cl@s7

o

+!
12
13
14
16
16
17
ls

E
21
23
!u
24

E

z

......... ---------

......... --------.
a 0141 ---------
.ON --6.6=.
.O.2Y3
.cma :0LS9

.(E44
:$2?! . mol

.Wi3
:E .0418
.6911
.W7 :%
.0719
.076s .W7
.m .0710
.W9 .0767
.W’e

:%%
:E .cssa

--------
...-----
.-----.-

TABLE VI

“VE-7” AIRPLANE

VALUES OF CF

0.1

r

0.2

O.otw am
.OMo .0247
.02s5 .@76
.Coll .W

.a332
:M .m
.ml :=
.0419
.0447 .OW
.W8 .04w
.C151z .0626
.0648 :=
.0ss3

.M46
:% :~
.07KI
.I1318 .0Z17

:E :%%

1.0

}

1.10.2 0.4 I 0.5 0.6

T
0.7 0.8

am . . . . . . . . .
.mo ---... ---,
.m ..6.=-.
;C#

:Wi4
.0173
.0216 :%%
.ml .0186
.a310 .6%0
.Wol :5
. 0H3
.We$’ .0392
.M22 .043
.0676 .c611
.0?31 .W70
.MM .0B2
.0740 .W34
.0m4 . Ozm
.W .0323

0.9

;0
11
12
13

;:
16
17
18

;
21

z
24
25
26
27
23

0.0171 a OKM
.Oiw . Om)

. Olw
:%% .Ozu
.02M :~
.m

.c@22
:W! .m74
.0442 :%
.0481
.Mm .W4
.W.60 .0540
.Wol .03&s
.M40 .m
.cwo .W70
.0720 .0711
.0761 .0762
.ml .0793
.cul .m

---—----.--------
--------- ..-. ——.
--------- ---------
... --.-—----..-.-,
--------- .........
..------- ---------,

-------
..---—
.-.----
.------
..-----
..-.—.
.---—.
-------

........- ----------
o.mt3 ----------
.Cm3 ..KG-.

.0110

.0163 . IW6

.0219 .0125

.0.?77 .0177

.m .0226

.0402 .CL?97

.01E3 .WG

.0539 .0437

. (W4 . a518

.cm33 .@3a3

-------
0.0)10
.c013
.13B3
. ol!i9
. Olsl
.0244
.0318
.0403
.IMm

cll.31-3~lo
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TABLE VII

“VE-7” AIRPLANE

VALUESOF q

Blade

*2 y

---1-1
6.6 0.6 0.7

O.w -------------------
.7g –.-... --------.. -.,

9 ---------
.742
.749
.749
.744
.740
.7701
.7?22

:g

.S71

.&u

.!s7

.616

.592

.570

0.8

--------
-------
... —-.
.-..----
--------
.-. —.-.
-------

c17g

.mo

.82!3

.E3a

.s40

.Ea

. &31

.821

. Slo

.767

.7X3

a 2s1
.274
.267
.Za
.m
.240
.231

:%
.2DI
.l!w
.178
. m
.lm
.l%
.124

:%
.101

--------- .--------- .......... ........
--------- .......... .........- --------
......... .......... .........- —-.....
......... .......... .........- ....----
......... ---------- .......... ...-----
......... .......... . ........- ...-----
.—------ .----.--.- .........- ........
-------- ---------- .........- .. -----

0.649 . . . . . . . ..- . . . . . . . ..- --------
.731 . . . . . . . . . . . . . . . . ..- . . . . . ..-
.782 -.--.-.-.- . . . . . . . ..- . . . . . . . .
.816 :% ;:::. ----- . . . . . . . .
.Mo .. ---- -. . . . . . .
.352 .eal a 740 . ..-.-..
.W3 .348 .802 . . . . . . . .
.W5 .864 .840 .. . . . . . .

.8s2 . . . . . ..-
:g :ti ;~ . . . . . . . .

.840 a 857

a480 a so
.470
.4m :%
.448
.437 .6X4

:E :%
.3W .E43
.W3 .62a
.21S .m

:% :E
.319 .460
.301 .440
.276 .419
.25s .3WI
.m

:%
:% .m

a6so.wL1
.0s+!
.60)
;%1

.666

.664

g

.6CQ

.557

.61Q

.’559

.E$l

:E
.467

am
.707 -
.749

:%
. ral
. 7s1
.7s3

:%
.761
.749
.723
. 7M

:%
.661

,--.—.-.
am
.761
. ml
.Em3
.317
.8U
.S2n
.816
.Em
.7s9
.7%9
.774
.761
.749
.733

TABLE VIII

“VE-7” AIRPLANE

VALUES OF CS

1.2

Blade
*&t 1--1-0.1 0.2 0.8 I 0.9

I
1.0

I
Is03 0.7

:22 a 431
.420
.411

:Z .402
.Is7 .3W
.194 .338
. Ml .Zm
. 1s3 .376
.186 .m
:1# .352

.&so
.179 .&54
.177 .8-W
.174 .34s
. Ml
. 16s :%
. la
.162 :%
. 1E4 .327

Cloea
.640

:%
.tw
..5%
.576
.569
.567
.548
.640
.m
.&@
.ml
..511
.E4t3
.&m
.492
.4s3

0.910
.&n
.s52
.sm
.WJ
.7W
.773
.759
.743
.731
.720
. no
.m
.691

%$
.670
.&n
.6s9

Llm -.-cti-
L 146
L K8
L071 %%
L040 L 316
L 012 L2?3
.E933 L!22S
.662 L M

:E kg
.m L 103
.892 L ml
.8s0 LIE2
.Sf@ L 047

L13?J3
:%! L 018

LOM
:E .6%2
.819 .ss2

-.------- ---------- .......... .........
--------- ---------- .......... .........
--------- .......... ---------- ........-
.-------- .......... .......... ........-
--------- .........- ........ .. .........

2mo . . . . . . . . . . . . . . . . . ..- . . . . . . ..-
L ml . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
L7W . --------- . . . . . . . . . . ---------
L 710 ‘2(MI . . . . . . . . . . . . . . . . . . .
L&z? LW3 2430 . . . . . . . . .
L 576 ‘2291 . . . . . . . . .
L6Z3 Hi! 2170 . . . . . . . . .
L4S2 L730 2M6 24m
L4M L6!!5 L 976 p#
L 49 L WI
LW6 ?% LMO 2.123
Lw9 L 570 L m 2061
L 341 Lt38 L 746 LQE2
L320 1.E07 L7W L923

--------
---—.-.
.-------

1
........................................................---..............---.........

2861

;%
2232
2275
2181

--------
L050
L~
L 614
L465

%$
L322
LZ92
L270
L246

:E
L184
L Im
L 143

OPEN-COCIU?IT FUSELAGE WITH J-5 ENGINE

VALUES OF CT

(Beefig.3)

i%

--w0.4 0.5 0.6 0.7 0.8 0.s 1.0

‘ t

L1 L2

---------- ---------- . . . . . . . . . . ---------- . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. -:--.,..- . . . . . . . . . . . . . . . . . . . . ..-.----.- . . . . . . . ..- . . . . . . . . . . . . . . . . . .

“3 --..------ ---------- ---------- . . . . . . . . . . . . . . . . . . . . . . . . . . . .
B . . . . . . . . . . ---------- ---------- ---------- . . . . . . . . . . . . . . . . . .
3 ---------- ---------- ---------- ---------- . . . . . . . . . . . . . . . ..-

1 . . . . . . . . . . ..-.----.- . . . . . . . ..- . . . . . . . . . . . . . . . ..-
: ---------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

0.0161 .-------.- ---------- . . . . . . . . . . . . . . . . . .
.. -. ..-. .. . . . . . .

.. . . . . . .
,. . . . . . .
.. . . . . . .
,-. . . . . .
--------
.. . . . . . .

a 0164
.m
.Cam
.W

0.3

1
aomz
.WeJ
.0718
.07a
.C@13
. a349
.aml
.U334
.awu

:Z

:%
.@68
.W69
.09M

:%%
.axa

ama
.0576
.Om
.M76
.0719
.0757
.Oiw
.C62a

:%%
.Cs?9
.Wm
.0E34
.6832
.W56

:%
.Ca64
.ml

.........
a 0161
.m
.OW
; %6

.0461

:E
.W42
.0702

........

........

........
a 015)
.a214
.V281
.W
.04a3
.0474
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TABLE X

OPEN-COCKPIT FUSELAGE WITH J-5 ENGINE

VALUES OF CF
\

ii%Blade
lnn5e.j

0.2 +-44=0.1 0.3 0.4 0.6 0.6 0.7 as

o

10
11
J2
J3
14
15
16
17
18

ii
21
22

z
25
m

i??

--------- -----.-..- .-.---.-
.---.-.--- -----.-..- -------
----------. ........- --------
..-----..- .-.------- --------
-------------------- ---..---
-------------------- .-- .--—
--------- ---------- --------
.--------- -.--.-.--- ----—.-
amm .------.-- --------
.Olla ---------- --------
.0171 0.0136 --------
.02a .0E3 --------
.a%7 .0164 :%
.0348 .0223
.M13 .am5 . 0W3

.m .62W
:%% .04Ea .a338
.02?9 .am4 .Mm
.0704 . MJ4 .&w

--------
-------.
-------.

—— 1 I I

OPEN-COCKPIT FUSELAGE WITH J-5 ENGINE

VALUES OF g

0.1 0.5

L

0.6 0.7 Loldla0.2

0.ml
.4W
.479
.467
.466
.440

:E
.3s3
.352
.254
.345
.WJ

:%
.232
.W
.226
.210

oa

a~
.Ino

$%
.6M
.m
.676
.b92
.648
.m
.614
.4W
.471
.460
.4XI
.401
.376
.3$3
.323

0.4

am
.092
.12M
.W
.694
.891

:%
.666
.&w
.F37
.619

:%
.652
.623
.Mll
. 4i7
. 46J

0.8 0.9

0
10
11

H
14
J6
16
17
18

:
21
22
23
24
26

z
a

LIZ&

:x?
.2s4
.246
.23a
.226
.216
.ms
. 1s3
.181
. lea
.166
. 14J
.J27
. 1J6
.107
.Ow

a678 ---------
.W2 . . . . . . . . .
.iw aan
.720 .670
.7M .731
.780 .m
.744 .7’E9
.744 .m
.74J .m
.73a .7%3
.726 .734
. na . i74
.m .76a
.eiw .766
.&m .737
.640 .719
.616 :g
.Em
.W1 .67J

.-...... .--.-.-- --------- ---------- -.-.--.-
--------- . .......- --------
--------- ---------- .-.-----
..-.-.--- --------- -------
--------- .---.----- ..-. —-
--------- . .. ---.-—-. -.--—
--------- .-...----- -------
--------- . ........- -----.--
........- --------- -------
--------- .----.--.- --------
--------- -..-.----- --------

am ---------- --------
. 7e3 --------- --------
.Ea6 aiw --------
.&23 .772 --------

.8J2 a 713
:%! .s23 .782
.840 .84a .823
.834 .W1 .%

.....-.

--------
------.-

a 6s1
.749
.m
.8U
.823
.=

;=

.W3

.7W

.7s9

,-------
-------
am
.766
.796
.3J0
.Eal
.8B
.831
.Slw
.324
.&m

.—

OPEN-COCKPIT FUSELAGE WITH J-5 ENGINE

VALUES OF Cs

v
m

0.6

r

0.7

L @l --------
LKO -.------
L4J2 --------
L&93 L 760
LWI LLW
L262
L xa H%
L182 LW
LLS3 L407
L1S3 L2JS4
LIIO L32S

LZ12
k%ii’ LW
L053 L240
L040 L221
L023 L ml
L 0J2 L 1SS
L~ L 171
.Wa L 1E4

Blade
Bng:;t

0.1 I 0.2 0.8

.......
--------
.-------,
--------
..------
2016
LW
L7’W
Li7M
L1332
L 672
L623
L 436
L4M
L4ZI
L3$2
L367
L34J
L 3J8

o.a

I

0.4

a6a2 am
.640 .Sw

.849
:% .E29
.am .810
.6W :g

$j .764
. 7Ed

.661 .740

.642 .7!M

.s3 .7J8

..52s .707

.&al .Iw7

. 6J2

.ms :%

.m .67J

.492 .892

.4W .666

0.6

I
..-----------__---------..------—........--..-.—.-.-.---------..-.—--.-.—------------.--——.--—-------.—-.—-.-.—---------—----.-—

22%6 ---------- -------- -_.-.-
21M6 ---------- .-–---.– ___
L9@3 2&ll .--.-_.-_.-----
L662 2272 .-.---_--_---.--
L7W 2162 ------- ---.----
L739 2048 2457 ----—

LS81 2sn 28M
t% LSft3 2!m3 2670
L61XI LE32 21ao 26s6
LE56 L7E3 2046 2W4
L W L 740 L&30 2273
L 4$8 L8%3 L- 2172

a2J0
:E
.am.1G9
.197
.192
.193

:%

:%
.179
.178
.172
. I&cl
.162
.160
. L59

a423
.03
.41J
.4M
.aw
.3M

%
.372
.3-W
.361
.am
.&n
.247
.340

:%
.322
.318

.
L 174
L 131
LOB
L1393
L a37
L 010
.s?5
.WJ
.94J
.a24
.910
.ExQ
.EaJ
.870
.8.59
.&w
.840
.E31
.6%4
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TABLE XDl

CABIN MONPOLANE WITH J-5 ENGINE

VALUES OF CT

(% I-@ 4)

v
Blade G

en##

0.1 0.2 0.3 0.4 0-5 0.6

r

0.7 Oa 0.9 10 1.1 1.!4 “ 1,3 1.4

0
10 O.m c1cb517 a M19 a W9
11

aa202 .------------------- ---------- ---------- . . . . . . . . . . ---------- ---------- ---------- . -------
. W-74 .W3 .0472 .a36s

12
.0251 ------------------ ---------- -......-– –-- . . . . . . ---------- ---------- ---------- . -------

. ml .CEa7 . a524 . we .C#3
13

0.0171 ---------- ---------- ---------- . . -------- ---------- ---------- ---------- --------
.0707 . Mb .W7’3 .0W8 .ma

14
.Cr2n ---------- ---------- . . . ------- . . . . . . . . . . ---------- .--------- ---------- . . . . ----

. awl .0721 .Miiu . a512 .me$ . Onl
15

0.0148 ---------- ---------- . . . . . . . ..- . . . . . . . . ..- ---------- ---------- . . . . ..-.
. (847 .0760 .03az ;= .6147 . m21

16
.0167 ---------- . . . . . . . ..- ---------- ---------- . . . . .

. mn .0791 .0704
----- ---------- --------

.64’23 .U378 :=
17

0.0133 . . . . . . . . . . . . . . . . . ..- . . . . . . . ..- . . . . . . . ..- ---------- . . . -----
.s%7 .mm .0737 -w . a547

18
. 01s3 ---------- . . . . . . . . . . ---------- ---------- ---------- . ..-.-..

.Qm5 .a344 .077’2 .0?$-9 :% :% .ml .0247

.W20 .ami’ .m :%
a 0137 . . . . . . . ..- . . . . . . . ..- ---------- ---------- . . . . . . . .

.M3 .a307
2 .W34 .Ow! .as’u

. 01s4 .–- . . . . . . . . . . . . . . . . . . . . . . . ..- ---------- . . . . . . . .
.0301 .Wsa .(C8S .02-55

21 .Q347 .Umn
0.0132 . . . . . . . . . . ---------- ---------- . . . . ..-.

.m74 . W8 :$% .W1 .as40 .Wz3 . a316 ;&y .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -----
23 .m7 .02=32 .Wn -w .6Z= .- .~ .6494 . ane
23

0.013s . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. 0J47 .WL5 .a315 . ml .U32e

24
.674A .W4 . a546 .M36 .am ;~ . . . . . . . . . . . . . . . . . ..- . . . . . . . .

.W .GW2 .Wz4 :~ .- .~ -~ -~
23

.0465 .03@
.a349 ;= .W27

: !3[3 . . . . . . . ..- . . . . . . . .

m
.UsW .U325 .0739 N# .6561 .0429 .0318

.WM .W44 .Qm’3
. . . . . . . . . . . . . . ..-.

. @iI18 .ml .0733 .@3@3 .0491 ;% .0252
27 .#31 .a34s .CQs7

a OM; . . . . . . . .
.ml .aMo .- .WQ4 .0756 .W&s .M53 .am’l a Olm

2% .Qso .WJ3 -m -w .~ -~ .- .- -~ . ma .Wa5 .W .OH’ . Ohm

TABLE XIV

CABIN MONOPLANE WITH J-5 ENGI~

VALUES OF CP

v
Bhde *T

?
an eat
0.5R

0.1 02 03 0.4 0-5 0.6 0.7 OE 0.9 1.0 1.1 la 13 1.4

.
10 0.0219 aoim o.01s5 o.owl
11

a 0M3 ag
. a246 .0z35 .W .0211

a m45 . . . . . . . . . . ---------- ---------- ---------- ---------- ---------- --------
.0175

12
.m70 -.i.tiii-- . . . . . . . . . . . . . . . . . . . . ---------- . . . . . . . . . . . . . . . . . . . . . . . -----

.02io .Ons .025a . aM2 .EQ5 . Olm .@35
13

.--------- . . . . . . . ..- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -----
.&im :~ .0237 .0272 .~ . ma .0124

M
. ml ---------- ---------- --------- . . . . . . . ..- ---------- --------

.m’n . m18 .0m2 .aze$ .0215
16

. owl :=
.CQ47 .a352 .aMs .mm .~

a60m . . ------- ---------- ---------- ---------- --------
.02m . .0191 .m47 ---------- . . . . . . . ..- . . . . . . . . . . ---------- --------

.S371 .U3aI .Umn .Cca5 :% . am .0233 .0161
i! .IE36 :g :% .03s9

.ml ---------- ---------- ---------- ---------- --------
.W34 .W78 .Eu3 . 01.m amu3 .. . . . . . ..- ---------- ---------- --------

18 ;g .0s3 .6J16 .msu .Wi9 .0187
:% .0474 . owl

:~ ---------- . . . . . . . . . . ---------- --------
.mm .O’E9 .0s32

#l .6!s4
:% .022a

. am
: p4 ;: . . . . . . . . . . . . . . . . . . . . . . . . . .

. am .W13 .0476 .0434 .W .01Q5
21

.0197
.WL3 .S541 . a551 .W49 .O.m3 .O’184 :%

-------- . . . . . . . . . . . . .. ----

22 :%% .0.5%3 .Wo .@
.02m .0161

.WQ
0.0016 ---------- --------

:E
z :%% :W :~ sg -m

.0318 . onl .0102 . . . . . . . . . . . . . . . . . .
. C818 .W .W7 .W7U . (B76 .0z?4 .0162

24 .0378 .OB-5 .W .WJm .W&M .W37
~~ . . . . . . . .

. Oi41
25

.CEA9 .mzo
.0747 .0i3e .072s .0721 .0710 :Eii .W .M@3 -m

. . . . ..-.
.6i19 .azw . Olw amw

B .@24 .07s4 .077’4 ;%g .mm .073a .Ww an’s .Ma2
:% :% : WI .07!m ;= .a507

:~ .0140
27 .QW := . W8 .07%9 :E .0230
28 .0223 .a331 . C124 .m .Wo .Wn .078u .W .a5E4 .6L52 .a?w

TABLE XV

CABIN MONOPLANE WITH J-5 ENGINE

VALUES OF q

v
Blad@ a
ful115e;t

0.1 02 0.3 0.4 0.5 0.6 0.7 as 0.9 1.0 1.1 1.2 1.3 1.4

0
10 .a x aw ao45 anx
11

a7a5 –.-.--–. .-------- -------- --------- ---------- -------- --------- ---------- --------
.275 .4?% .mo .69J

12
.716 --------- --------- .. ... ...- --–-––- --------- -------- --------- ---------- --------

.4n .614 .m
13 :Xl

a.w ---------- --------- -------- --------- --------- --------- ---------- --------
.459 .5W ;~ :%

.ml .445
;% ---------- .-.. ----– --------- ---------- --------- ..-.. –..- ---------- --------

.b%
1: .244

a.xa --------- --------- ---------- ---------- --------- ---------- --------
.4s2 .571 .070 .740 .m .721 ---------- --------- --------- ---------- ---------- ---------- --------

16 .ZM .417 .6M .W3 .730 .77Q .769
17

aw --------- .--------- . . . . . . . . . -----—-- ---------- --------
.224 .404 .W .647 .729 .m .77s .724 . . ------- --------- ---------- . . . . . . ..- . . . . . . . . . . --------

ls .215 .3$3 .626 .Im4 .718 .na .7W .765
.2Q4

se-m --------- --------- . . -------- ---------- --------
.373 .510 .&m .7.ss . .794 :~

z
:% ---------- . . ------- . . . . . . . . . ---------- --------

. 1s3 .357 .464 .Wi :x$ .758 .7s4
21

am .. . . . . . . . . --------- . . . . . . . . . . -...-...
.181 .340 I .476 ..590 .079 .747 .7W .813 .8M

22 .107 .318 .570 .73.5
;% ---i.=.. . . . . . . . . . . . . . . . . . . . . . . ------

.785 .815 .820
B .lm .?33 :% .m :E .m .814 .827

--------- . . . . . . . . . . . . . . ..-.
.818

24 .Im
.763 . ..i.=-. . . . ..–-.. . . . -----

.276 .W3 .s27 .@a : Fo .7e4 .8W .s0 .s37 .Slo
.Iz7 .25s .Sm

. . . . . . . . . . . . . . . . . .
.Kt3 .6Z0 .ew .756 .W1 .345 .s6 .7b9 . . . ..—.. . . . . . . . .

z .116 .m .259 :g .eal ..s4 .743 .795 :E .849 .84’3 .8W
.103 .2Z3 .351 .hm .671 .72$ .m .822

:% . . . . . . . .
.3M .8s3 .834 0.026

2 .Q3a . 2U .Z3a .M1 .556 .65s .712 .77’6 .817 .849 .8-M .S@3 .82s .713
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TABLE XVI

CABIN MONOPLANE WITH J-5 ENGINE

VALUES OF f3s

Blade
ann;;t

v
iii

1.0 -12 I 13 I L40.1 0.2 0.6 0.9 1.1

......... .........- .-..----awl CL%
.W
.Cv3 .846
.610
.W3 :$%
.M6
.674 :%%
.M4 .7@I
.6M .747
.646 .73.5
.m .723
.630 .no
.&n ..m
.517 .a3n
.510 .&o
.Ea4 .674
.4s9 .W
.4m .&s
.4s6 .692

0.211
.:%

. XII

.197

. Im

. Ml

.169

.187

. 1s

. 1s2

.179

.176

.171

.163

.164

.161

.169

. I&z

LIE

.us

. 4a3

.394

.257

.3%0

.376

.371

.369

.31?3

.369

.363

.34s

.343

:E
.m
.320

L 160
L125
L @l

kg
L 010
.EM
.053

:=
.910
.&w
.681
.870

:E
.s3s
.826
.818

L6M . . . . . . . ..- . . . . . . . . .
1.w . . . . . . . ..- . . . . . . . . .
L3%2 L &21 --------.
L 347 L7Z2 --------.,
1.m 1.534 : ~e
L239 1.M-4
1.216 L 4SJ LE26
1.EN L 431
L 148 ~- ;%
L123 L697
L.1111 L3&3
L&32 1.m :: i%
L-W 1.255 1.464
L Ml 1..23-2 L 432
LI137 1.212 L 4Wi
L023 1.1Q3 LWI
:2 L 174 LW

1.166 L237
.970 L144 L 317

.-------,
--------
---------
.......
.-------
.-------
.—----.,
-------
.-------
--------
2725
Z 616
2271
!2233
!L154
2M41
!2m2
1.947
LfnXl

.---.-. —.........- .-----.-

........- --—--------------

... ----—---------- .-....-.
--------- .-.-.-.--- -------
.--:---- ---------- .-....—
......... ..—--------------
......... ---------- --—----
........- ---------- ........
.......—---------- --------
--------- .......... --------
........- ---------- .......-

29m . . . . . . ..- -------
2716 -------.– . -------
26KI 2.03s . . . . . . . .
2420 2s3 --------
2310 2WI 3.186
2217 2623
2-133 2412 :%

-----.--
.--:----

1

CABIN FUSELAGE WITH J-5 ENGINE

VALUES OF CT

(s03 llg. 63

0.3 -a-QJu-0.4 06 I 070.1 0.2 0.6

0

10
11
12
13
14
16
16
17
18

:
21

:
24
23
26
27
23

...------ --—-----
--------- .........
0.016s . . . . . . . . .
;g ..i-6i%-

.02s1 .019s

.amo .0261

.M45 . mll

.05fm .mi-z

.M5s .6433

.0612 .0466

.M7’o .05ta

.07’27 .0213

.0778 .0671

.Uw3

.Wa :%?
.amo

:%% .0885
.ml .aiw

... -----

1
--------.--—-----—.-.-.----------_...--.-..--.--...--.-..........-........----------...............-...---.................-.-.-.—-------....---------.........------------------.--.—.........------
0.0149 --------.----.--–
.0213 ------------------
.02m 0.0172 --..--–
.0?.4s . m -.-.-.–
.0414 .C@14 0.0W4

........
--------
--------
--------
--------
0.0136
.own
.0249
.0312

:%
;=

.M18

.W-3

.07z9

:E

CABIN FUSELAGE WITH J-5 ENGINE

VALUES OF CF

v
n—D

0.9 I 1.0 I 1.1 12 13 1.40.1 0.2 0.3 0.4 0.6 0.6 0.7

0
10
11
12
13
14

H
17
18

%
21
22
23
24
25
23

i%

--------- ........- - ........-
.--.----- .........- ---.---.-,
........- --------- . .-------.,
--------- --------- . ----------
--------- ---------- ----------
o.oa36 . . . . . . . ..- . . . . . . . . .
.0076 . . . . . . . ..- ---------
.Olzl am ---------
.0174 .m --k-e-,
.Ozs ; :;3
.02%5 .OW
.@346 := .0145
.Wm .0211
.0476 .0391 .0zE3
.WI .6m2 .035s
.Om.9 .04M
.0676 :E .0613
.0744 .C%32 .0S36
.6s10 .0764 .0376

--------- --.—.-..—------
--.—--.---------
-----_-- —------
.—--_-- -,-.-----
.-------- .........
~-.-.—-.........-
--------- .--—----
-—.-.-. . -------.-
------.—-,.-----
--.----- -------
......... —------
--------- —.-—.-
.-.--—...---—.-
0.m -------
.0126 --------
.Cm6 O.om
.6X22 .0167
.0376 .0246
. Mm .0334

---------
.......-
.---.-..-
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TABLE XLY

CABIN FUSELAGE WITH J-5 ENGINE

VALUES OF q

—

v
niDBladE

%%;’

40s 0.4 1.1 I 1.2 I 1.3 I 1.40.1 0.2 O.u 0.13 I 0.7 I M 0.9 1.0

.
o.4&3
.478
.469
.4Ss
.447
.437
.425
.413
.400
.2S3
.s43
.342
.W

:%
.249
.231
.216
.236

am
.618
.010
.m
.6s3
.579
.M-7
.ss7
.SM
.s23
.m
.4S%
.4E3
.434
.407
.382

:E
.&%

o.en
.m
.&m

:E.
.ms
.677
.M-7
.6$3
.041
.625
.m

:%!
..535
.610
.4W
.471
.4s2

........- .......... .......... ........

......... .....-. —. .......... ........

......... .......... ........- . ........

........- .........- .......... .... ....

......... .......... .......... ........

......... ---------- .......... ........

......... .......... .......... ........

......... .......... .......... ........

......... -......... .......... ........

......... .......... .......... ........

......... .......... .......... ........

........- .......... -......... ........
am .. .. . . . . . . . . . . . . . . . . . . . . . . . .
.?ao .. .. . . . . . . . . . . . . . . . . . . . . .. . .
.829 0:g ~::. . . . . . . . . . . . . .
.851 . . . . . . . . . . . . . . .
.8-W .823 0:g . . . . . . . .
.SEa .&u . . . . . . . .
.m .80s ..%0 0.816

.--—-------------- ---------
--------- ---------- .........

0.633 ---------- ..-.-----
.Iw3 ---------- ---------
.740 0.6L5 . . . . . . . . .
. 7as .718 . ..k-ti-
.7’M .7M
.m .7s2 .732
.7s-9 .W1 .777
.780 .Slo .Sls

.Em .Sn
:% .m .8Z3
.762 .7W :=
.740 .725
.726 .816
.7U :% .810

.760 .%
:%! .751 .7Q6
. .%1 .m .7WI

-------- ......-.
.......
---------
.......
.......
,--------
---------
.......
--------
.......
0.w
.76s
.m
.830
.W
.8.54
.349
.844
.82.0

--------
.. -—---

0:~7

.787

.816

.Sm

:%?
.823

:%!
.817

CABIN FUSELAGE WITH J-5 ENGINE

VALUES OF C’s

r

nii

0.1 0.2

0.m 0.03
.m .m
.m .411
. ml
.am :%
.m :~
. 10!
.191

:%
:% :%
.184
.lm :g
. In
.174 .343
.170
. 16s :%
.164
.161 :E
. 1s9 .319

f -..: f :.k.wb03

am
.642

:%?
.m
.m
.m

:E
.s62
.645
.6?3
.s27
.619
.510
.KJ3
. 4LE2
.491
.m

0.4 0.’s
— —

0.6

M?&

.845

.829

.810

.791

:E
.749
.m

:%!
.ew
.689

:%
.e.m
.OeO
.0s2

LfW
L 4ES
L ml
L340
L%
L!2S3
L 218
L 181
L I&l
LIZ7
L 10s
L078

i-$x
L025
L 011
1:$$

.W1

-—------ --------- . .. --.....
L8W ---------- ---------
L m --------- ---------
L&3 2.123 . . . . . . . . .

L941 ---------
i% 1.810 z 410
L430 2204
L?&9 iE 2046
L3M 1.EM L9!i2
L311 L835
L2M H% L 758
L% L462 LL?#3

L 4m L660
:% ;. L 610
L14$ L 576
L 170 L3KI L642
L158 L?30 L 613
L MI L 310 L 482

-------- ......---- .......... ---------- ........
-....... .......... ........- . .......... ........
-------- --.---—.. .......... .......... ...... ..
-------- ---------- .......... .......... ........
.. --.... .......... .......... .......... ........
-.------ ---------- .......... .......... ........
...----- ........- . ---------- ........- . ........
2.W3 ---------- . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-W ---------- . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Lam 2wa . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2077 2,600 ..-... –-. . . . . . . . . . . . . . . . . . .
L ‘W 2’WI 3.w . . . . . . . . . . . . . . . . . .
1.910 %X41 lm . . . . . . . . . . . . . . . . . .

2141 z 515 & 176 . . . . . ..-
;: E 20.59 2375 2.W . . . . . . . .
r.746 LM z 271 1G30 &m
L7C9 L%W
L 676 LSS3

‘AKm !Lm a.9m
2112 2?$-5 2730

CABIN FUSELAGE WITH COMPLETELY COWLED J-6 ENGINE

VALUES OF Cr

(Se=311&6)

BIade
em!leat
0.7SR

0.’5 I 0.60.1 03 oQllQlllll~l’Jl’’l’60.2 0.4 0.7 0.8

--------- .......... .......... .......... .......... .......... .......-.
...---------------- .------------------- .......... .......... .........
..-----—---------- .......... .......... .......... .......... .........
------------------- .......... ........- . .......... .......... .........

--------
u Oln
.Gz37
.Om

:%ii
.0441
.0497
.Ms4
.0307
.W$9
.0711
.0767

:%%
.a?a

:%?

-------
--------
.—-----
0.Olso

.0206

;EJ
:8.%!
.Ms3
.Wa3
.rma
.0719

- ---------- ---------- ---------- .......... .......... ........
. .......... .......... ........-. ........- . .......... .........
- --.—--..- .........- .......... .......... .......... .........
—--------.......... .......... .......... .......... .........
---------- .........- ---------- .......... .......... ... ......

0.014s ---------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
.&w ---------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

0.0149 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
%% .Om . . . . . . . . . . . . . . . . . ..- . . . . . . . . . . . . . . . . . . .
.I1334 .0239 a Olfl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. oa13 ;--- . . . . . . . . . . . . . . . . . . . . . . . . .
%i# :E . at74 0.0171 ..i.ii%.. . . . . . . . . .

.0453 .0236
.0613 .0.511

. .. . . . . . .
~ :$-ii! .ml .owl o.0c92

,
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TABLE XXII

CABIN FUSELAGE WITH COMPLETELY COWLED J-5 ENGINE

VALUES OF CF

v

-H0% 0.9 Lo0.0 0.7 1.1 1.2 13
. — . llA

+-
0.1 03 0.4 0.6

I
.........--------..........-------------------------------------—----------.........---------------------------.--------.-------....-.....-—-.-.—.---------...-----...........—-----.-.--.........---------.—-------------.........---------------....--.---.-.--..—---------..........------—----------------------------------------------
CLCI-!i31

- .......... ---------
. ---------- ---------
--------.- .........
---------- ---------
---------- ---------

O.m’!s ---------
.Cm4 .-k -=.

.0140

. Olw .0103

.0240 .oh54

.0%34 .0a13

.aM1 :%

.0410

. WI
:E

:% .0.514
.M5a .W31
.0718 .Ww
.07Ea .0719

1 . . . . . . . . . . ---------- ------------------

I

8 -------------------- -------- –...-. -
) . . . . . . . . . . -----------------

~ ----.--------–.–am
.007+
.0141
.0212
.0237
.Wa
.044s

......... ---------
0.KI17 ---------
. ml .–..-–.
. 016S am
.W18 .0113
.0330 .0202

TABLE XXIII

CABIN FUSELAGE WITH COMPLETELY COWLED J-5 ENGINE

VALUES OF q

v
n—DNnde

ann6e;t

0.8 I 0.9

+

Lo 1.1 1.2 13 I 1.’4 L.5
. — ——,

I

0.3 0.4 0.5 0.6 0.7

.-------
--------
--------
. . . . . . . .

am
.764

:%

:E
.817
.8U
.804
.796
.7M
.77H
.7’62
.7&3
.745

0.1 0.2

1
O-c.%
.715
.m
.72-5
.741
. 74a
.745
.740
.729
.724
.712
.m
.Eg

.&m

.Om

.E39

.ml

.E&l

0.27-.2
.2a7
.234
. 2s7
.252
. 24s
.237
.!227
.215
.m4
.192
. In
. lea
. 1s0
.135
.123
. lla
.104
.0E3

a 481
.474
.459
.4M
.449
.440
.427
.411
.3M
.W1
.am
.344
.32s
.2M
.2$0
.249
.2W
.216
.’234

a618
.612
.Em

:%
.b84
.674
. Ml
.s48
.s23
. s14
.492
.471
~~

.378

.3.53

.220

.=

aem
.Ow
. Oal
.&m
.l?m
.mo
.m
.053
.&w
.e44
. ml
.614
.E46
.mo
.m
.K13
.4n
. 4B
.444

-------- ,-------
,-------
--------

........
--------
-------.
--------
-.—-...
-------
--------

........- --------- - ------

I
--------—-...-.-—-------------.------------—.........-----.........--.--...--—---..:------------------—..----.........-----..--..-.-—.---..----------—----.--------..-----.--------------------------------..........---------------------...--------------—---.----

aria ---------- ---------- -------------------- -------–
.779 . . . . . . . ..- ---------- -------------------- ---------
.816 am ---------- ---------- --------- ---------

I :gg
.m ---------- -------------------- ---------

0.743 ------------------ ---------
.8-57 :E .804 -------------------- -.-----–
.m .M7 .841 :% ---------- . . -------
.W’5 .ml .ms ans . .. . . . ..-
.832 .mo .m6 .Si3 .m a 891

,-------
-------
,-------

11~

.Soa

.82

.834

.83s

. E31

.s25

.m9

.814

.8!33

.W3

.7%9

CABIN FUSELAGE WITH COMPLETELY COWLED J-5 ENGINE

VALUll# OF C%

v
n—D

i

0.7 0.8 0.90.3 0.4 0.6 0.6

L541
L454
L3M
L324
~~

L 210
L 180
L 161
LIM
L 103
L@3
L03U
L049
L a34
LIX51
L m
.W7
.%7

Lo0.1 0.2

;0
11
12
la

H
16
17
18

H
21
22
23
2!
26
‘n
27
23

L ml
L 123
L~
LOS4
L027
LW4
.s34
.’X31
.U41
.924
.W
.S3s
.sS2
.S71
.&m
.849
.m!a
.833
.623

a 212
.210
:~

. lWI

.197

.102

. Im

. ]m

. 1s4

. WI

.17.5

.174

. In

.170

.163

. lea

.103

.169

a437
.423
. Ul
.401
.3Q3
.3W
.=
.m

:%
.334
.368
.W1
;%

.W

.331

.m

.321

a am
.1343
.619
.m
.@)
.tw
. Em
.hm
..542
.661
.644
.m
.E37
.Eal
.614
.Kc3
. ixll
.4%5
. 4’a3

......... ---------- ....—-----------—--.-—-—

.-------- ---------- .--. —-----------—----—---

...--. — ---------- —----—--—-—----- .--.-.-.-
--------- ---------- ---------- _-----..- .--..-.-
--------- ---------- ---------- ---------- —------
........- ---------- ----—------------- -—-.—.-
.----- .—---------- ---------- ---------- ..-. —.—
--------- ---------- —--------—---------— ----
......... --------- -.. .. ---—.........- ---—---
--------- --.-—.-.. -.—---------------- -—------

2749 ---------- --------- ..------– -------
2Em . . . . . . . . . . . . . ------- ---------- -—-----
23S3 2K?J ---------- ---------- ---------
%m 2075 --------- . --------- --------
2 la 2614 3.081 ---------- --------
2GS0 2W7 2814 3.Slo . . . . . . . . .
L9W 22%5 2641 x 165 -------
L 947 2’iu3 Z 618 2930 3s40
LW4 2137 24m Zm &am

......... ----------
--------- ----------
--------- .........
......... ---------

2 m ---------
?. .--5 .=-.

2177
k% 21E9

L W2
i%! LEX3
L60J L 7E-4
L 470 ;.
L423
L 410 L 617

L&
H% LW
1.340 LK27
L a17 L~

--------
.......
---------
---------
.--.-..-,
... --—-.
........
.-------

2b4a
1 ala
2 lb5
204s
L971
L 910
L8SS
L@M
L 7133
L725
L 691

.......
L au
L 721
L625
LS44
L 478
L426

iii!
L ala
LX!
1.25s
L234
L 214
L l’#4
1.lEa
L lm
1.lm


