UNCLASSIFIED

AD NUMBER
ADA800718
CLASSIFICATION CHANGES
TO: uncl assified
FROM: restricted

LIMITATION CHANGES

TO:

Approved for public release; distribution is
unlimted.

FROM:

Di stribution authorized to DoD only; Foreign
Governnent | nformation; AUG 1946. O her
requests shall be referred to British Enbassy,

3100 Massachusetts Avenue, NW Washi ngton, DC
20008.

AUTHORITY

DSTL, DSIR 23/15948, 20 Cct 2009; DSTL, DSIR
23/ 15948, 20 Cct 2009

THISPAGE ISUNCLASSIFIED




Reproduction Quality Notice

This document 1s part of the Air Technical Index
[ATI] collection. The ATI collection is over 50 years
old and was 1imaged from roll film. The collection has
deteriorated over time and is in poor condition. DTIC
has reproduced the best available copy utilizing the
most current imaging technology. ATI documents
that are partially legible have been included in the
DTIC collection due to their historical value.

If you are dissatistied with this document, please feel

free to contact our Directorate of User Services at
[703] 767-9066/9068 or DSN 427-9066/9068.

Do Not Return This Document
To DTIC



| Reproduced by |
AR DOCUMENTS DIVISION

d

il :uf')l:f ‘J’ h’lm W ) |;;|ffl ’li]flf’lf“:'i

" HEADQUARTERS AIR MATERIEL COMMAND
WRIGHT FIELD, DAYTON, OHIO




e
US GOVERNMENT

IS ABSOLVED

. e

/

FROM ANY LITIGATION WHICH MAY

ENSUE FROM THE CONTRACTORS IN -

FRINGING ON THE FOREIGN PATENT

RIGHTS WHICH MAY BE INVOLVED.

MATERIEL COMMAND
WRIGHT FIELD, DAYTON, OHIO










e RESTRICTED
REPORT No: AERO.2087a

R/;?f/# €.€o/:2 077q,

BRilISH/U

ATl No.
ROYAL AIRCRAFT ESTABLISHMENT
’ Fambordugh.l‘lants. “

WIND TUNNEL TESTS ON THE EXHAUST INTERFERENCE
DRAG OF A MERLIN UNIVERSAL POWER PLANT
INSTALLED ON A WING

PART I1- WITH SLIPSTREAM
by

‘K. G. WINTER, BSc. _"
and

). DORWARD, BSeé- =

AITENTION 1S CALLED TO THE PENALTIES ATIACHING
& 10 ANY INRINGEMENT OF THE OFFICIAL SECRETS. ACT &

THIS DOCUMENT 15 THE PROPENTY OF HAM. GOVERMMENT
T 1S INTENDED FOR THE USE OF THE RECIPENT LY, AND FOR COMMUMICATION TO SUCH OFFICERS. UNDER
1M AS WMAY AEOUIRE TO BE ACOUAINTED WITH THE CONTENTS OF THE AEPORT N THE COURSE OF THEIR
OUNES, I OFTCERS DXEACENG THS PORER OF COMMAMOATON WL 06 HELD AESPONSILL AT SUCH
INFORMATION 1S, IMPARTED WITH DUE CAUTION M RESRWE. -
ANY PERSON OTHER THAM THE mmmmmammn
INOING OR OTHERIISE, SHOULD FORWARD 7, TOGETHER WITH HS NAME AND ADDAESS, N A CLOSED ENVELOPE
L2 i ° THE SECRETARY, MINSTRY OF SUPPLY,

THAMES HOUSE, MLLBANK , LONDON S.9.4
LETTER POSTAGE NEEDNOT BE PREPAICSOTHER POSTAGE WILL B REFUNDED,

ALL PERSONS ARE MEREDY WARNED THAT MWMGMWNS
mnmmmmrmmmmnHm "




RESTRICTFI) Equals
AlLd AESTRICTED

‘mi.E

BRITISH/U.S. KeCTIRICTED

Class Number 533.695.7
R.A.E. Report No. Aero,2087a
August, 1946,
ROYaL, AIRCRAFT ESTABLISHMENT, FARNBOROUGH

Wind Tunnel Tests on the Exhaust Interferemce
Drag of a Merlin Universal Power Plant
installed on a Wing
Part II - With Slipstream

by

K.G.Winter, B.Sc.
and
J.DOI‘W&I‘&, B.Se.

M.k P. Ref: SB.3333/RDTLo/HFV
R.A.E. Ref: Aero.S/L4B86/W/159
Item No: 8AIV

SUMGRY

Previous tests on exhaust interference without slipstream have been
extended to include the effects of propeller both with and without
exhauzts, The tests oovered a range of three up-and-down positions of
the naocelle with two settings of thrust line to chord line,

Except at high O, (ebove 0.8) slipstream has little effect on
exhaust interference, apart from that for exhausts in the highest
position tested where there is an inorease in interference drag -
equivalent to 206 to 305 of the exhaust thrust. < At Op = 0,9 the
interference for lower exhaust positions is inoreased by same 20p thrust.

The offeot of exhausts is small oompared with that of the propeller
slipstream, As the propoller is lowered relative to the wing, the
slipstream interfercnoe increases rapidly, With the propeller 13~ chord
below the chord line the interference is 50 1b, &t 100 f.p.s. per
naoclle for an engine power of 800 B.H.P, &t Cp, = 0.8. Allowing for
soalo effeot up to a Reynolds number fifteen times the model value, it
is ostimated that some 60% of phis effect will remain,
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1 Intrcduction

The programme of teats deseribed in Part IJ' of this repert,
ooncerning the interference effects of & line of exhausts on a nacelle
irstalled on a wing at fairly high Cp, hus been cxtended here to
include the offects of propeller slipstream belh with and withcut
exhausts, Since the previoua teats indicated that the fore-and-af't
positien of the power plant was a secondary variable, a rangc of
up-and=-dovm positicns only was tested., A further variable was
introduced by heaving available two differ:nt sciiings of the propeller
thrust line to the wing chord. A

2 Deseripticn of Apparatus

2.1 General

The 1/5 scale medel wing ala necelloes uccd were the same as in
Part I, apart from the medifications to the power plant necossitated
by fitting tho propoller., The previous compiicaticn of providing
airflow round the oxhausts to represent flame duping was dispensed with,
the intake in the noze of the powver piant ocing emoved and replzoed by
a fﬂiringo

The same notation has been used to deiine tiie nacelles, "A"™ moaning
midwing, "B" scmi-dropped and "C" dropped. The tests were oonfined to
the roexr positicn of the foro-snd-aft range, l.o. position "3", w0
up-and-down poaitions of the oxhavsts werc avuilsble with each nasello
arrangument,  The exhaust flow was represcnt. 2 by oempressed air
fed into the model through the end cf the wing, Provision was made
for altering the thrust line to wing chord !inc angle frem the preovious
=59 to 0°, by the inscrtion of = wedge at the =2ar of the powor plant,

Hodel dotails are given in Table 1.

2.2 Propeller Inatallation

A general nrrangement draving showliys the installation of the
6 H.P. olcotric moter is given in Fig, 1 4 larger moter weuld have
been an cdvantage but 6 H,P, was the most vhic’ could be acoommodated
in the naoceclle. Ia order to fit the meior ii wus ncoessary to rcduce
the sizc¢ of the exhaust manifelds.

The motcr was pivotcd freely inside « casc nttached to the model.
The propoller torque was mcasurcd on an auriliary balance on the
tuwmel roof, from which a wirv led tc an nrm otizghod to tho rear of
the motor and projecting outside’ the model. Adjustablo stops
comected to warning lights on the balance werc fitted to control the
range of movement of the torque arm. This was done to avoid changes
in torque zero oaused by the out~of-balancs mcamcnt of the motor. The
satting found to be most convenient gave cbout 0.1 in. movement of tho
end of the torque arm (9 ina. long). Meroury vups were fitted in the
medel to avoid any constraint upon the metor by the current lcads.,
The current waas fod into the model through the siability weight wires
which were led intc mercury oups outside the tunncl.

Dutails of thé propeller aro given in Fig. 2.
3 |[Iests

3.1 Calibrations

The cxhaust thrust oalibration deseribod in Part I (mb.da on naoclle

=z
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-lone at zerc wind specd) was repeated beczuse of tho modification to
tho exhaust manifolds.

A oalibration of the propeller ccmprising thrust and torque
messurencnts wes 2lso made on the nacelle without wing.

3.2 Interfercnce

The moin testz were made at a wind spced of 120 ft./sec. Fer
the most part they were limited to twe incidences corresponding to
Cp, of reughly 0.7 and 0,9 Lt cach incidence mossurements were made
with and wdithout oxhaust flew. and with and without prepellers Ono
propeller pitch setting enly was used, 30° at 0,7 radius,

The mecsurcments made fer coch condition weres-

Lift

Drag

Pressure drop ncross orifice plate (exhaust supply)
3tatic pressure before orifice plate

Exhaust total head in menifolds

iixhaust total temperature

Propaeller terque

Propellcr retational speed

o =J W NN =

The various propeller-nsceclle-cxhaust combinations tested are
listed in tho folleowing table and illustrated in Fig. 2,

Nacelle ixhaust Position 2 ‘?,j_}énghg;tgting i

43 (= 5) high -52

&3 ( 0) high ¢
43 ¢ 5) low =50

B3 (=5) high -5°

3 (~5) high il
c3 Eo) high °~ o°

4  iAnalynis

hs in Part I an ideal exhaust thrust tp, fourd from the thrust
measured on the nacclle alene at zero wind speed, has been uscd,
Similarly an idenl propeller thrust, Ty (power absorbed divided by
forward speed) has been defined., The reason for the usc of Tr rather
than the normal power or toroue coefficient is merely for convenience
in the analysis. From these ideal thrusts a scriss of effioiencies
and interforence drags are defined as follows:=

(a) Exhsust efficicncy = ]
(Dreg of wing + naocelle + propeller without exhausts
= drag of wing+ naoclle + propeller with exheust flow*)
. tI
Ixhsust interference drag =
tr = (Drag of wing + nacelle + propeller without exhaust
-~ drag of wing + nacelle 4+ propeller with exhaust flow at
e Yhe same 1if%).

¥ The imaediate results from the twmnel are given a incd
butl the final results are corrected to c;nasit&nt lzf%?nstant s
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Propeller net efficiency =
(Drag ef wing + nacelle - drag of wing + nacelle with
propeller cperating*) — T

Propeller interferenco drag =

Thrust of propoller measured en nacclle alone at given powor -
(Drag of wing + nacelle - drag of wing + nacclle at the same
1ift with propeller cperating at the same power)

Overall net efficiency =

(Drag ef wing + nacollo - of wing + naczlle with cxhaust
flew and propeller npe:mtiny‘:g - Tp + %1

Propellor propulsive officiercy =

(Dreg of wing - drag of wing + nucclle at the samo lift with
propeller operating) — 1

Nagello + prepellor intorference drag =

Thrust of propeller mecasurcd on nacelle alone at given
power - (drag of wing - drag of wing + nacollo at the same
1ift <Adth propeller operating at the sume power)

Overall propulsive efficiency =
(Drag of wing - drag of wing + nnoelle at the same 1lift with
exhaust flow and propeller operating) = Tp + tr

Nacclle + propeller + cxhaust interference drag =

Thrust of propeller measurcd on.nacelle slone + t1 for given
power - (drag of wing - drag of wing + nacelle at the same
1lift '.)v:lth exhaust flow and propeller operating at the same
power

The measured efficiencics have been corrected to propulsive
officicncics on a four—-cngined aircraft ef aspcet ratic 10. The
convenient rosult of the exhaust efficiency being independent of exhaust
thrust, ag found in Part I, no longer hclds with slipstream, and analysis
has thercfore been confincd te obtaining the exhaust efficicncy at
definitc values of cngine power,

The correctiona ars tho same as in Pa.!"t ‘I, with the addition of
cerrections due to the propeller 1lift changes. Tho propeller 1lift
change has beon split into three parts caused by:-

(1) the inorcased velooity in the slipstrean,
(2) tho propeller sids force?,
(3) tho propellor thrust component.

The slipstream 1ift inorement (after being corrected for chango in
wing aspcot ratic in the slipstrcem from model to full scale’) has beon
added to the naoclle 1lift ohange. The other two camponents of tho
propoller 1ift change have been added to tho total 1ift chango te find
tho change of wing induced drag. As with tho nacolle induced drag,
the slipstrean induced drag has been assumed to be tho same on the
aireraft as on the infinitc aspeot ratio ving. :

% The Irmedlete rosults from the tunncl arc given at constant incidence
but the finel results arc correctcd to constant 1ift.

-5 e
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Degree of Acourecy

/ith the experimental arrangement used it is diffiocult to attain
a high degree of nccuracy because of the largo drag of the wing itself,
In general the drag readings aro accurate to + 2 1b. full scale at
100 f.p.s. The propeller efficiencies are therefore subjeot to an
error of roughly + L@, and the exhaust efficiencics to + 106, This
meons further that there is a possible error of & 8 1b. in the final
vzlucas of interference drag.

6 Results and Discussion

6.1 Precentation of Results

The measurcments are tabulated in Tables 2, 3, L. In Fig. &
ocntours of oonstant net overall efficiency are plotted. From these
the overall thrust efficiency of the .slipstream-cxhaust combination can
be read off, for any values of propeller amd cxhaust thrust, for each
of the gix nacelle arrangements tested, and at either of the two Cp,
values.

Hore detailed analysis is oontained in Table 5 and Figs. 5~ 9,
where values of the separato cfficiencies and corresponding interference
drags are given; and plotted againast the height relative to wing chord
of exhausts, nacelle, or propeller, whichever is appropriato,

Results for nacelle C3, for which ocase a bigger range of Cp, was
used, are plotted against Cp, in Figs. 10 and 1l.

6.2 Exhaust Efficiency

The main result (Fig.5) is the drop of 205 - 306 in efficiency,
for exhausts well above the wing, compared with the results without
propeller, which give no interference in this position. The effect
may be coused by the rotation of the slipstream carrying the cxhaust
on one side of the nacelle down into a less favourablo position. 1In
terms of interference drag the loss is cquivalent to 3 or 4 1b, at
100 ft./sec. per macelle, at a Cf, of 0,8 and en engine power of 800 B.H.P.

For lower exhaust positions the effect of tho propeller is
appreclable only at the higher incidence. Fig. 11, where the results
for nacelle C3 arc plotted againat Cp, emphasises this effect.

6.3 Propeller Efficiency

The propeller not cffioicncy as a function of J is given in Table 4
as the not overall efficiency with zero exhaust flow. Taking the
partioular condition of 800 B.H,P. (per engine) on a four engined
airoraft, whose partioulars are given in Table 1, Fig, 6 shows the
propulsive offioiency (i.e. taking into account also the nacelle drag)
as a function of nacellc height relative to the wing chord leading
edgo (sce Fig, 2 for illustrution of this parameter). The high
efficiencics of 75~ 806 for ountral or partly dropped nacelles
indicate that at high Oy, the slipstrcam is mostly carried clear over
the top of the wing, which is therecfore relatively free from inter-
fercnoo drag, With the thrust line 5° down to wing ohord a rapid fall
in efficicnoy is found when the nacolle is dropped more than 104 ohord,
the slipstroam being then carried into the wing. By tipping up the
nose of the power plant through 5°, from the engine bulkhead forward
(sce Fig. 2), this dcoreaso is uvoided.within the range of naoelle
heights investigated, as Fig. 6 chows. -
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Thesc results are interpreted in terms of interference drag in
the curves of rig. 7.

For the nmacelle C3 (-5), dropped 160 chord below central (fig. 2),
the interforence dreg ot Cp, = 0.8 iz about 50 1b, full scale at
100 ft./sce. for on engine power of 800 B.il,F. The effect is therefore
much larger than tic observed changes in interlcrunce drag of the
exhausts. Allowing for scale effect up to a Roynolds mmber fifteen
timcs the medel velue, it is ostimated that the propeller interference
would be redusced to about 606 of the abeve valuc., By tipping up the
front of the nuoclle through 5° (thercby iaisi. the propeller a
distanoc equel to 43w o the chord) the iiterfov-ce on the model is
reduccd to zero.

The result: sugg:ect that the vertical vesivion of the propeller
is thc most important variable in determiaing tlic degrec of interferencc,
Te check this, the interference drag is showm in g, 8 plotted againat
dintanoc of the propeller centre velow the projeoted wing chord (sce
Fig. 2 for illustration of the parsmeter). Por this purpese ‘the
propeller interference alone (i.c. exoluding changes of naocelle drag)
is plotted. Within the experimental accuracy, i4 is concoivable that
the points at o given Cp, 1lic on a single curve, independently of the
irclination ef the thrust linc. The results are nct cerclusive,
hovrevery, and it is probablc that a scparate effect of thrust linc
irclination exicts,

. Prom Fig. 6 it scems that the optimum position of the naccllc with
inclined thrust 1line is about 55 dropped if designing for a Cg of 0.9,
and ccntral if designing for a Cp, of 0.7. Fer lower values of Cp,
31111 higher nacelle positions would be required. to cnsure the slip-
stream being carried over the ving.,  Alternatively the lower positions
tested might then be suitable for directing the slipstrosm under the
wing. | rig. 10, giving results for nacellc C3 (lowest position) over
an cxtendzd Crp, range, shows that below Cp = 0.k tie cffcot of tipplng
up the naoelle nosc disappears. A fuller scrics of tosts is required
before acourate oconclusions can be drawvn. We may noto that the
intorfercnce effeots at lower Cp values will ir general be of amaller
magnitude on acoount of both the reduced circulation and also a smaller
slipstream velocity factor.

6a4

The overall effect of nacclle, propeller and cxhaust, at oonstant
1if't on a four-cngimned aireraft, is given az an cfficicnoy in Table 5,
and plotted as interfercnec drag against nacelle height in Fig. 9.

The optimum heights sugrestzd in the previous paragraph are little
affcoted by addition of the exhaust interference (o.f. Figs. 7 and 9).

7 Corelusions

7.1 Exhrust Interferenee

For thc highest cxhaust position tested (central nacclle), the
cxhaust cffiocicnoy (i.c. the ratio of cxhiust thrust realised to the
ideal thrust obtaincd on a necclle without wing) is deorcased by
20~ 30> by a rcprescntetive slipstream at o 1ift coefficient - of about
0.8, This i¢ equivalent to an interferencc drag of 3 =4 1lb. at 100
ft./sec. for an engine power of 800 B,H.P, At Cp = 0,9 the effeot is
appreciable over the whole range of nacclle heizhis tested.

7.2 Propeller Interfercnoe

The intorference effeots of the cxhaust flow are small oanpared
-7 =
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Table I
}odel Detaila -
(Dimensions are full scale)

liedel Socle 1:f

Vingse
Span 57.58 ft.
Chordl 12,17 ft.
Aron 7C0.5 sq.ft.
Section NACL 2420

Racclles:=
Hoxcisum Diameter 55.8 ins.
Distence of nacelle € below chord l.c. A 0
B T.2/> chord
Cc :!.5.4"4 chord
Distance of nacelle nose ahead wing l.e, 65,0 chord

Propeller:-
Dizmotexr 13,5 ft.
Numbor of blades b
solidity at 0.7 redius 0.126
Pitoh setting at 0.7 radius 30°
Angle between thrust line and wing cherd 0° and -5°
Heizht of thrust line above power plant § 7+6/0 chord
Distanoe of propeller § ahead wing l.c. 52.56 chord

Exhuausts s~
Tetal exit area 40,5 sqeins,
Distance cf oxhaust § above chord l.e, for

high exhaust pouaition A 12.05 cherd
1 B 4.85 chord
c ~drelijo chord

Height difference between hirh and low exhaust
peositions 7.5% chord
Distanoe of rear exhaust exit ahead wing Ll.c. 10. 3,5 chord

Assumed Charaoteristios of Four-engined Alrcrafi:-
Wing area ¥ ;
Aspect ratio
Wing loading : 45 1b,/sq.ft.
Exhaust exit arca (manifolds) 25 sq.ins,

1400 sq.ft.
10
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gable IT

Proveller calibraticn on Nacelle Alone

| Tdeal
propeller |

Propeller thrust ‘

J 1b. fese

at
100 fopes. .
1

43.1

58.6 |

79.2 |
103.7 |
u2.9 |
161.5
198.8 |
212.2 |
278.4 |
337.8 \
37642

346.6 ‘
419.0
89,8
53141
63540
697.2

Table ITT

e i

Lift and Drag for Win Alona
Turmel specd 120 f.p.s.

1 i |
A 1.5 |2.6 [3.65 |47 [5:75 |6:75

o 0,291 | 0.39% o.uguin~.593 0.691 | 0,782
|

Drag
1b.f.8, &t 100 1.2 | 149.8 w*'ll 173,7|197.2 | 216.4

f.pes. i
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Table IV

Tesults for lacellea on Wing With and Without Propeller and Exhausts

Tunnel Speed 120 f,p.s.

|'neusumdl.:‘easurcd+1dcal tIdeal (Fro=- Net
Drag|Thrust [Iift {Pro= |Exhaust|peller Overall
i Change [peller|Thruct J Efficiengy
| jrhrust

Exhaust
position:
Thrust a® I
line {
setting
to wing l

1

Nagellos [
|

0y,

|
|
| 1b, fez. at 100 f.peae
chord |

! l I

£3 5.75/0,692223. 3| @ %
high | =17 5

50 | 8 | &g
125 e
125 |200.4
225 [199.8
=58 405.4
158 |40.6
217

0
]

Y
300 88.3
3
450
350
433
425
492
500

7.85/0.879] 260.1

{
|
i
:
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Teble IV (contd.)

- —

| Naoelle: | , 1-;-.._aumd;Le:asudeEL..al |{Ideal [Pro= Exhaust Not |
1 Exheust | Drag |Thrust Lift Pro- (Exhaust peller|Flow  |Overall

| position: | | {Change [peller |Thrust J [Ib./sec, |Effi-

| Thrust | {Thrust | | fe8. |cienoy
line 1 |
setting

to wing
chord

A3
high
0°
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| Niagslles | i |Idsal (Pre= (Exhaust|Net |

haust | Dra |’“h.nmt Lif‘* c= |ixhaust peller |Flow Overall |
| Position: T8 {Cliange  |peller|Thrust J  |b/sec. [Effi- |

Thrust ‘ } |Thrust f.z. |cienoy |
linc ) I i {
setting
to ving b, f.g. at 100 fepsce
chord .

l By
C3 =0,45| 0,068 152,44 0 0
high [ 2 57e4
..50 ; 26 1 | 2
6 ] 55 5
H5¢2
200.4
195.5
s
380.6
384.7
385.0
382.6

1.469

|
|
|
|
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Tuble TV (contd.)

liacelle: I Heasured leasured]idsal |fdeal |[Pro=  |exheust]ilet
Exhaust Thrust |Lift Pro= [fxhoust|peller (Flow Overall
Pouition: { Change |peller (Thrust | J b,/zec, |Effi-
Thrust Thrust | fos. |clency
line |

setting
to ving’
chord

!
00502
| o.562
0.429
0. 308
0,286
0, 560
0,567
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0.356 °
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c3 .
high
(o]

-(.contd. )

0
0
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0
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0
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0
0
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. 520
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w

-
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0.766
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Table ¥

Ercoulsive Efficicrncy and Interference Drag Corrected te
Constant Lift cn Foureengined Aircraft

Jfacelle: ] I | |interforerce drag per nacclle

xheust |  Propulsive 1b, f.s2. at 100 f.p.s.
position: Engine|  Effleicroy Exhaust v ety
Thrust ldne Cp |Power |No With Effi= [Macello #
setting to B.H.P, | uxhausts|exhavats Jedercy | « propeller |Fropeller
ring chord propeller| . fusts
]

A3 0,82 -3 -1
high 0.79 -3 . -4
=50 0.60 =3 -1

0,64 i -18

0.78
1000 0. 84
1200 0,86

800 0.81

800 | 0,69
1000 0.75
1200 0.73

800 0,66

800 0.88
1000 0.85
1200 0.85

800 0.75

800 2 0, 6L
1000 0.69 °
1200 0.71

i

0.492] 800 0.62
1000 0.52
1200 0.39

0,687 0.61
1000 0.59
0.63

P
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0.872| 800 0.2

0.6871 800 0. Z7
1000 0.69
1200 0.67

o &L R

0.872 i 800 0. 54

-

R e bee s don o Buti  UHFCE TS SRt

=15/

w‘uu:. bl N s o - Sod dions

‘wm; ol

R = T e

- et B

e

-t P b2

o - e g
-y S L =

e e g s
S, o

%X
v
-
SRR,







T:é X.
NACELLE A3: THRUST UNE AT -5° TO WING CHORD : A3 (-5)

s o

\-.__

“WEDGE INJERTED
NACELLE A3 : THRUST LINE AT O° TO WING CHORD : A3 (0)

ﬁ—-—-m

] S —

/

'NACELLE B3 : THRUST LINE AT -5° TO WING CHORD : B3 (-5)

NACELLE C 3:THRUST LINE AT 0° TO WING CHORD: C3 (0)
AD - DISTANCE OF NACELLE ¢ BELOW CHORD LEADING EDGE (FIGD. 6,79)
PQ * DISTANCE OF EXHAUST 4. ABOVE CHORD LEADING EDGE (FIG.S5)

KY. = DISTANCE OF PROPELLER C(ENTRE BELOW WING CHORD (FiG. B)

AND EXHAUST POSITIONS TESTED.
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NACELLE C2

1

Wo © L)
t2s IDEAL EXMHAUST THRUST =LB, F3. AT 100 FRS,
AS

INFINITE  ASPECT RATIO.

|

NACELLE WITH THRUST LINE AT =8° TO CHORD LINE = HIGH EXHAUST POSITION

CONTOURS OF NET OVERALL EFFICENCY FOR
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¢ = IDEAL EXHAUST THRUST LB, FS. AT 100 FPS.

NACELLE A} -HIGH EXHAUSTY NACELLE A3 =LOW EXHALSTS NACELLE C9 - HIGH EXMAUSTS
THRUST UNE AT O° TO CHORD LINE

CONTOURS OF NET OVERALL EFFICENCY FOR
IFINITE  ASPECT RATIO.

THRUST LINE AT-8° TO CHORD LINE THRUST LINE AT 0" TO CHORD LINE
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FIG.6
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DISTANCE OF NACELLE ¢ BELOW CHORD L.E. % CHORD

DISTANCE OF NACELLE ¢ BELOW CHORD LE. X CHORD.
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FIGS 0411 |
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NACELLE + PROPELLER INTERFERENCE DRAG-NACELLE C3
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FIG.II.
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