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The effect of jet deflection on the interference
of & rearward facing jet with the flow over an
o

afterbody in a uniform subsonic flow,

by
A. H, Craven, M.Sc., Ph.D., D.C.he.

SUMMARY

This paper contains the results of an experimental investigation
the effects induced by a deflected jet upon the body 1c"r:‘cm which
it issues, The tests were performed at a Reynolds number of 0.3 x 10
based on body diameter and maximum tunnel velocity.
It was found that a side force and moment were induced upon the
afterbody, the magnitude of which increased with jet deflection and
jet thrust. The direction of the induced side force was in a direction
oppms.iute to the normal component of the thrust vector, The base drag
ased with jet thrust but decreased with iIncrease of jet deflection

ine
for small deflections,.
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LIST OF SYMBOLS

GD base drag coefficient in terms of total base area.
C jet thrust coefficient [ = mv,_ )
I J
L ou%s
z pUg 4
GM total pitehing moment coefficilent in terms of total base area,
G A - o
MB pitching moment coefficlient due to base pressures.

C,. . . . . . \
MN’ pitching moment coefficient due to side pressures,

ON side force coefficient in terms of total base area.
G pressure coefficient < = P 7Py )
. z U
a body diameter
m Jet mass flow
D static pressure (suffix o denotes free stream value)
r radial distance from jet centre
kR radius of body
8 base area (= I R®)
UQ free stream speed
Vb equivalent jet velocity i.e. the velocity attained in an

isentropic expansion from jet stagnation pressure to free stream
static pressure,

x distance from jet exit in upstream direction,
d jet deflection angle
G meridian angle

p free gtream alr density.

see figure 1,



1e vlntroéustion

A previcus paper (1) has given the results of experiments to
determine the effect of the undeflected jet upon the pressure
distribution around three representative afterbodies in a uniform
subsonic stream and the effect of the afterbody shape on the drag of
‘the body. The use of the jet is not restricted solely to propulsion;
its use, when deflected, as a control has been postulated. The
reaction of a deflected jet will produce considerable side forces
and moment‘upon the body from which it issues and these will exist at
whatever altitude the jet is operating éﬂd.dﬁpend only on the jet
thrust and deflection angle, However fhe deflected jet also interferes
agymnetrically with the’flow around %he afterbody and thereby produces
side forces and moments which will affect the control capebilities of
the deflected jet, Furthermore the changes in base pressure due to

jet deflection will result in changes in the form drag.

Theoretical pepers by Spence (2) and Stratford (3) and experimental
investigations by Dimmock (X4), Davidson (5) and others have explored
the analogous two-dimensional problem. Although no theoretical
solution of the problems of a circular body with deflected jet has
been published to the knowledge of the author, yet an approximate
application of slendsr body theory'lea&s to the conclusion that, in
inviscid flow, the lateral force on the body will be zero. It is
therefore the purpose of the present paper to ascertain how the
viscous effects, including the areas of separaticn, modify this result,
To this end experiments were conducted to investigate these induced
effects and in particular to determine the pressure aistributions
on the base and side surfaces of a bluff cylindrical afterbody from
which a deflected jet issues., From these the side force, base drag
and pitching moment induced on the afterbody by the interference of

the jet with the subsonic free stream are calculated.
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for preparing Figure 13, :
2. Apparatus

2.7 The wind tunnel and instrumentation

The tests were performed in a straight-through wind tunnel having
a closed wmrking sectlon measuring 3 f£t. square; The installation
of the models and the instrumentation have been described in ref.1.
2.2, The models ‘

he external shape of each model was the same; a light alloy
eylinder 12" long and 4" in dismeter. Polythene pressure tubes for
pressure measurements were let into slots‘along the model's generators
and the base radil at angular intervals of QE%Qb ‘The internal cavity
of each model was machined to give a smooth flow into a parallel-
gided jet %"‘in dismeter issuing from the centre of the base of the
afterbody at theé required angle of deflection. The jet deflection
angles used were 2, 5, 10 and 20 degrees, 1t was found impossible
to achieve smocth and uniform flow in the jet with larger deflection

within the available dlameter of the afterbody.

3. The Scope of the‘Tests

The tests on each of the models covered a range of free stream

speeds from O to 120 ft/sec,, and a«rﬁmge of "equivalent" jet speeds
from O to 4500 ft/sec. The equivalent jet speed is that calculated
fromlthe jetvblmwing pressure aésuming isentropic expansion to free
stream pressure. k k

In terms of the jet thrust coefficient the range covered was

0 = GJ < 40

The Reynolds number based on body diameter end free stream speed

of 120 ft/sec was 0,3 x 106.



4y Test Procedure

The ordinary pressure plotting techniques were used in these
tests. The details are given in ref. 1.
5. Results

5:7. Presentation of Results

As in the previcus work the pressure coefficients and forces and
moments were found to be presentable'in‘t@rms of the non-dimensional
thrust coefficient C;. The jet and free stream velocities are, thereby,
not explicitly used. ‘ S
B The pressure distributions are given in tables 1 -5 and in the
form of iscbar patterns as follows := :

Fig. 2 (a) Base pressure distribution at zero jet deflection (& = OO)

for Oy = 0, 2, 4, 10, 20, 4O.

(b) Base pressure distribution

8§ = 10° anda 20° C;= 2
(c) Base pressure distribution & = 10° and 20° Cy = k
(4) Base pressure distribution 8 =10 and 20° C; = 10
(¢) Base pressure distribution & = 40° and 20° c} - 20
(£) Base pressure distribution & = 10° and 20° C; = 40

Fig. 5 (a) Side pressure distribution (not in iscbar form) pletted

against x/d for Cy =0, 2, L4, 10, 20, 40,

(b) Side pressure distribution & = 10° and 20° C;= 2

(c) side pressure distribution & = 10° and 20° C; = &

(4) Side pressure distribution & =10° and 20° C; =10

(e) side pressure distribution & = 40° and 20° C; =20 ‘
& = 10° and 20° C; = 4O

(f) Side pressure distribution

In interpreting fig. 2 the jet is to be regarded as emerging from
the plene of the paper and deflected by the appropriate angle towards
the bottom of the page. The iscbar pattern is thus symmetrical
gbout the plane of the jet and the body centre line and hence the
Gistributions for jet deflections of 10° and 20° are placed side by
side for easy comparison. The origin for the merdidien angle € is in

the lower plane of symmetry.
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In fig. 5 the iscbars are plcotted on axes cof non-dimensional
distence (¥/d) upstream of the base and meridian angle 6.

Typical radial pressure distributions are given in figs. 3 and L.
Fig. 3 shows the dependence of the pressure eocefficient upon jet
deflection and fig. L4 gives the variation with meridian angle; both
figures being plotted for fixed values of GJ.

By integrating the appropriate pressure distributions the
cosfficients of base drag, normal force, pitching moment due to
base pressure variatious, pitching moment due to side pressure
variations and total pitching moment have been calculated and are given
in figs. 6 - 10 respectively plotted against G, for given values of e
and against € for particular values of CT. i

In all the curves drawn the Jet has not reached the overchuked

condition,

5.2, The Pressure Distributions

5.2,1.  The base pressures (figs. 24 - F)

‘The general trend of the pressure distrihution on the basgse remains

unaltered as the jet is deflected. The base sgaction increases with

radius to a peak at approximately ~§ .8 end then decreases (figs. 3

i

and 4). For any particular value of CJ aﬂ&*ﬁ, the varlwtlon of

pressure coefficient with marldlan angle shows an increase in suction
from & = 0° to 45° and then a decrease to © = 180° (f1 2). 1In other
words the maximum sucticn does no t oceur Immedlaﬁuly'benﬂﬂth the
eflected jet but at nearly b5 from the plane of the 7@% Furthermcre
the position of the peak suction moves ocutwards as the jet deflection

engle increases for values of the meridien angle © less than L5~ (fig.3),

Ce8e % = ¢7 for & = OO
£ = 7 for 8= 10°
‘.‘[:% = 38 for 6 = 200

when € = OO



whereas at larger value of © the radial position of the peak suction is
sensibly independent of the jet deflecticn angle.

A s " . 3 r '
At zero jel deflection and at about = = .6 for all value of GJ

28

there appeared a drop in suction followed immediately by recovery to
the peak suction mentioned previcusly., This seme effect is mete& with
the jet deflected bub in medified form, For 2° end 50 deflection the
fall in suction is present ai,a@proximat617~% = 62 (see fig. 3)
thrcughout the CJ

jet deflection the position of this fall in suction has moved to

’§ = .68 when 8 = 0 for all values of C
the effect

. s o - o
range for all values of meridian angle, TFor 10

T As the meridian angle increases
s apparent only at successively lower velues of CJ and the

g

i
radial position, where the fall cccurs, moves outwards as GJ increases
. . . . o
(see fig. 4). The fall in suction has venished at @ = 1807, There

when the jet deflection

is no sign of this effect at any value of Cy

angle is 20°,
Depending upon the free stream speed used the jet choked at a

particular value of CJn Any dincrease of CJ above this value caused

e rapid decrease of suction over the base by about ten ver cent of

its value when the jet choked. The values of the pressure coefficient

remained constent if CJ was further increased. The effect was the same

for all jet deflections (Table 5), This feature has been omitted

from the isobar patterns to avoid confusion,

5.2.2., The side pressure distribution (figs, 54 - F)

As on the bhase, the @“esence of the jet increases the slight
suction on the side of the body but the effect is negligible at
distances gresater than two boedy dismeters upstream of the jet exit.

For any value of CJ Qn& any value of %/d the pressure remains approx-
imately constant as the meridian angle € increases from O to a5oa
Further increase of € is accompanied by a reduction in suction.

Fig. 5 shows that the sharpness of this reduction is directly dependent

upon but not proportional to the jet deflection angle.
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. x = .
Bxcept at points very close to the base Cﬁ < .05) the side
pressure distribution for the overchoked jet coincided with that for
the choked jet case at the same angle of deflection and tumnel speed.

5.3, The Porces and Moments

The force and moment coefficients are obtained by dividing the
particular force by %43U§S, S being the base area of the afterbedy,
and the moment by %ingS& where d is the base diameter, The origin

fer moments is the centre of the base.

5.3.1. Base Drag (fig. 6)

The base drag coefficient increases with inorease of CJ for all
values of jet deflection angle; The increase is large initially but
moderates as CJ increases,

4 second dmportant feature is that, for any'CJ value within the
renge of these experiments, the drag decreased as the deflection
increased up to 6.z 100, thereafter increasing slightly with 8,

The effect of overchcking the jet on the drag was shown in ref, 1.
This effect is repeated at all values of jet deflection within the range
0< 8 < 20°, ) |
5.3.2. Side force (fig. 7) ,

The -variation of the pressure with meridian angle on the curved
surface of the cylinder produces a resultant side force acting normal
to the cylinder in the plene of the jet aﬁd.bo&y centreline, The
magnitude of the sideforce increases sharply with the thrust parameter
for small values of GJg The slope lessens as CJ incr@ases.further and,
for CJ > 20, the sideforce coefficient beccmes sensibly constant
particularly for small values of the jét deflection., FEor small

values of C.)r appears that the maximum induced sideforce has been
L*

4
reached when & = 20°, For higher values of CJ however the maximum
would appear té occur at higher jet deflection angles, k
It shmul& he noted that this sideforce acts normal to the bddy
in the plane of the jet and the centre line of the body so that it
tends to reduce the sideforce produced by the component of the jet

thrust normal to the body axis,
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5.3.3.  The pitching moments (figs. & ~ 10)

The pitching moment due to the pressure variation on the base
increases with the jet deflection and with increase of the thrust
parsmeter CJ (fig, 8). This is also true of the pitching mcment due
to the variation of pressure on the curved surfaces (fig. 9) but to
a lesser extent. The side pressures produce an effect which is about

£ the moment derived from the base under similar conditions.,
It must be noted thet the origin has been chosen at the cemtre of the
base and ebout this poiat the ﬁwo‘mgmehtsreinforée sach other to give
a total moment in the nose down sense (if the jet is-deflec%éﬁ ’ |
&ownwar@s)a Taken about any other origin the relative magnitudes

and signs of the moments would in general be different,

&, Discussion-

6.1. - Aceuracy of results

The jet supply pressure during any one test was maintained at
the required value within limits of 2.5 per cent. The tunnel speed
could be kept constant to within 4% and the surface pressures
measured to 0,02 in of alcchol. . The overall exror in the pressurs

coefficients is therefore expected to be less than 5%,

6.2, The flow pattern

It is found that deflecting the jet causes major modification
of the toroidsl vortices postulated in the undeflected case (ref.1).
Except in the plane of the jet the flow on the base is no longer

radial but curves from an attachment line at = = .3 approximately to

=] £51

5
a separation line at<% = .85 approximately (see figs. 11 and 12).
There is also an indicabion that there is a weak flow into this
separaticn line inwards from the edge of the base C% =1). Such
detail is shown in fig, 11 which is typicel of the many surface flow
pictures taken. Fig. 12 is drawn from fig., 11 Wiﬁh:the importeant
features emphasized, Fig. 11 is not detailed encugh to deduce

precisely what flow exists between the jet exit é% :'%6) andué‘; «3,




but other flow pictures suggest that the fluid entrained intc the jet

at the exit curls into the jet from the attachment line. The separation
anﬂ.atﬁachmeﬁt lines show little evidence of asymmetry except in

strength and‘vary4litﬁle in position as C';r changes or with variation

of th@~jetidéflecticn angle., This is consistent with the form and

extent of the radial pressure distribution,

The presence of the separation line is to be expected in view

of the adverse pressure gradient outboard of the peak suction at
r S S = . : : e
7= .& approximately and the attachment is confirmed by the minimum

suction that occurs at4§ = .3 approximately. This can be seen more
clearly if the pressure coefficient is plotted ageinst radial distance
for any value of meridian angle (e.g. figs. 3 and 4). Vhen the meridian
angle approaches 180° there is relatively little variation in the
pressure coefficient with radial position. The flow patterns near

0 = 180° show little aceretion of fluid and the attachment line is

nct visible, The separation is strongest at € = 450 as confirmed by
the high suction lobes there in the iscbar patterns, The side boundary
layers which separate from the base appear to rcll up and form a pair

of spiral vortex sheets with crigin at the top centre line and which

in turn separate from the base at about A5O from the bottom centre
line. These wortex sheets pass downstream and are entrained into the
jet. From,yawmeter'traverses in'the wake it appéars that this vorticity
follows the @ath;of the jet and is ccmpletely'abscrbed into the jet in
ebout five body diemeters from the jet exit causing the jet cross-

section to assume a lemniscate shape (fig., 13).

It will be seen (from figs. 11 and 12) that there are no features
in the surface flow patterns which correspond to the first suction peak at
r = 0,6 (figs. 3 and 4). The form of the pressure distribution
%cwever is consistent with the development of a laminar type boundary
layer up to«% = 0.6 followed by laminar separation and turbulent

reattachment. Turbulent separation then cccurs, as stated above,




at = = 0.8 approximately., It can only be assumed that the liquid

sl a4

film has changed the character of the flow in this region

None cof the usual flow visuslisation teckmiques proved saﬁisfac%ary

as the magnitude of the shear v&“ﬂoltlcs involved vary enormously over
the base and the pattern produced by one part of the flow was swept
clean of detail before that due to ancther part had developed
sufficiently. Purthermore, in these studies, the base of the after-
body was vertical and the effect of gravity has also to be taken into
account in wnterpreting the flow patterns. The features of the flow
that have been dicussed in this section are definitely shown by the
flow patterns but more careful studies may show further detail not

apparent in the pictures available at present.
i

6.3. The dependence on C§

Previcus theoretical (2,3) and experimental (4) work on the two-

dimensicnal jet flap has suggested that ?ny'lnmuﬁea forces and moments
are proporticnal to 65 SErprlSlﬂ%lj enoughg if any of‘ﬁhe curves of
figs. 6 = 10 are plotted against G2 (e.g. fig. 14) it can be secen that
the graﬁh is composed of tvm‘strai;ht 1in@s the sl@we changing
dbruptly'aﬁ G“*.ﬂz approximately, this value being independent of

the jet defleutlon angle., There is alsc a 5ugoestlon that tncre is
@ﬂDﬁhﬁf change of slope at C = 30 approximately. Only three points

for C. » 30 are available and none for C. > 403 the qnantity of

J J
ccmpressed alr available being insufficient to extend the programme

further,

The reason for these discontinuities in slope is not clear.
It is unlikely to be due to the reduction in tunnel speed necessary
to obtain the high values of GJ since the points obtained from experiments
at one speed overlap, and merge smoothly with, points obtained at
other speeds. The only other explanation lies in some change in the
vortex pattern on the base which ocours at the particular values of

OJ but which is independent of jet deflection angle. Such changes
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however do not show on the base flow patterns that have been obtained,

6.4,

Appliéation cf the results

If the jet is so deflected that its thrust line acts through

the centre of gravity of the missile then there is nc moment due to

the jet reaction. The moment induced by jet interference, which 1is

discussed in this paper, will still remain,

7.
(1)

(i1)

(1i1)

(iv)

(+)

Conclusions

Deflection of the jet induces a side force and moment on the
bluff afterbody.

The side force coefficient increases with jet thrust coefficient
and jet deflection angle reaching a value of .10 based on base
area for 8 = 20° at Cy = L0,

The moment coefficient taken about the centre of the base
ccnsisﬁs of a moment from the base presSUres and one from the
side forces. All three increase with jet thrust coefficient

end et deflection angle.

For given CJ, the base drag decreases as jet deflection increases
for & < 10°, ‘For & > 10° the drag increases slightly.

Eor anyldeflection angle,‘the base'ﬁrag increases with QJ.
The induced effects are small compared with the side force and
mmmeﬁt produc%i‘byJﬁhe component of the jet reaction resolved
normal to the body axis but of sufficient magnitude to be taken

into account when assessing the effect of the deflected jet as

a form of control,
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& = ‘1350
8 = 157%O
8 = 180°

0.237

0.165
0,259
0,287
0.28%
0,27

04269

0.285
0.316
0,358
0,372
093911
0,406
0,437

0,163
0.248
0,260
0.260
0.265
0,256
0,263
0,512
0.339
0.346
0.365
0.380
0.402

0.165
0.245
0.245
0,229
0,217
0,236
0,254
0,269
0,287
0, 306
0.332
0,367
0.374

TABIE II. {(Cont) Base Suction Coefficients for 50 Jet deflection

0.287

0,165
0,263
0.285
0,288
0.267
C.275
0,285
0,324
0,362
0,378
0,382
0.448
0,437

0165
0.248
0.257
0,264
0,260
0,256
0,263
0.305
0.328
0,32
0.365
Q¢ 374
Qe L{-Og

0,165
0. 245
00245
0,222
0,222
0,23%6
0.254
0.275
0,287
0,306
0.330
0.367
0. 374

0.337

0,163
0,269
0.296
0.292
0,275
0,283
0,308
0,347
0.380
0,394
O,L}.Dil»
0.429
O b37

0,165
0250
0,263
0.268
0,268
0,263
0,27
0.310
0,336
0,354
0.373
0.379
0.427

0,167

0,250

0,256
0,234
0,230
0,217
0,269
0.288
0. 302
0. 315

0,348

0,382
0.396

0.387

0.163
0,284
0,302
0.309
0,307
0. 335
0,376
Qo lh0
0.438
O.LLl
0,448
0.452
Ou1§65

0,165
0,258
0,276
0.279
0.29%
0,312
0. 324
0.358
0.395
0417
0.439
04412
0.456

0.167
0.258
0.267
0.255
0,261
0,293
0. 314
0,338
0.362
0.385
0:&1 7
Oobihi2
0. bl

0437

0.165
0,302
0,348
0,337
0,365
0,402
0s43h
0,516
0.537
0.543
0.5L6
0.559
0574

0.163
0,27
0,285
0,297
0.321
0. 349
0,372
0418
0.476
0,503
0,500
0.518
0.524

'0.165

0.267
0.277
C.272
0.279
0'3&’2
0.375
0,398
O.441
0,430
O.4h6
0.455
0.469

0.487

0.165
0,314
0,336
0,389
Oskili5
0.472
0,507
0,598
0.642
0,624
0,639
0.6l
0,676

0,163
0.287
0,298
0.320
0. 348
0.383
0.436
0,489
0.531
0.566

0,58,

0.5%0
0,615

0.165
0,267
0.283
0.278
0,329
0,396
0:465
O L] #79
0.526
0,538
0.561
0.580
0,592

0.537

0,165
0,309
0.347
0,432
0.485
0,526
0,581
0.649
0,743
Q. 745
0,762
0.779
0. 78k

0,165
0,287
0.306
0.342
O’ 395
0.458
0.529
0.57
0,654
0,705
0.726
0, 784
0.748

0,165
0.273
0,286
0,298
0.357
0.442
0.498
0.549
0. 57
0.589
0,647
0,662
0,674

Oo 58?

0,167
0.316
0. 345
0.452
0.520
0.57k
0,631
0.716
0.772
0.829
0,843
0.882
0.909

0,165
0.296
0.318
0.385
0,476

0,513

0,564
0.677
0,768
0,826
OQ 2‘36&
0,882
0,916

0.167
0,285
0.291
0 * 3)4‘5
0,406
Ob52
0.549
0.618
0.703
0,746
0,758
0.765
0.771

0.637

0.467
0,322
0.358
0.484
0,546
0.583
0.637
0.729
0.804
0,845
0.868
0,902
0.916

0,167
0,296
0.322
0,445
0.501
0,529
0.587
0,674
0,783
0,850
0,872
0,907
0.924

0.165
0,282
0,296
0.372
0.461
0.507
0,581
0.663
0,748
0,802
0.859
0.886
0.902

10,687

0.167
0,327
0,358
0,500
0,582
0,605
0.621
0. 743
0,848
0,894
0,913
0‘936
0.948

0,167
0,294
0,325
0.432
0.549
0.533
0,604
0. 714
0,798
0.886
0,901
0,913
0,924

0,287
0.309
0,396
0.483
Ow551
0,620
0. 70k
0.765
0,843
0.876
0.918
0.930

O. ?37

0.465
0,32
0, 362
0,503
0.578
0.596
0,642
0,735
0.852
0,889
0,916
0.930
0.945

0.167
0.290
0.325
0. 436
0.510
0.542
0.618
0,728
On 786
0.873
0,890
Gﬂ 9@ .‘5
0,948

0.163
0,285
0. 309
0,392
0.478
0,551
0,615
0,697
0.753
0.829
0,882

0,918

0.905

0.787

0,165
0. 3524

0,365

0,498
0.532
0.57h
0.638
0.735
0,829
0.856

0.903

0,928
0,940

0,165

0,283

0,318
0402
0.497
0,528
0,576
0.693
04751
0.815
0,854
0,862
0.889

0.163
0.271
0,306
0.375
0454
0,523
0.579
0,654
0.690
0.758
0,805
0,837
0,873

0.837

0.165
0,308
00343
Q.452
0,506
0,544
0,609
0,765
01807
00&}«6
0.864
0,902

0.465

0.279
0,315
0,384
0,446
0,489
0.532
0,651
0,693
0, 7354
0. 775
0,798
0.826

0,163
0,264
0. 300
0,365
0.427
0.476
0.5%3
0.602
0,638
0.706
0.75%
0.786
0.817

0.887

0,165
0,294
0.348
0,397
0.432
0,460
0.548
0,626
04695
0.722
0.765
0. 7854
0,815

Go‘gés
0.272
0.310
0. 364
0,418
Oul3h
0.482
0,59
0652
0.687
0.724
0.748
0,78k

0,165
0. 266
0,300
0. 342
Oa 596
0.420
0.4k
0.578
0.613
0.651
0. 714
0,746
0.773

0.937

0,165
0.276
0,294
0:359
0,376
Q12
0.473
0,554
0,619
0,637
0,702
0, 746

0.165
0,265
0,298
0.330
0.349
0,367
0.403
0.518
0.582
0.625
0.688
0,706
0,732

0,163
0, 260
0,285
0.330
0,342
0,369
0116
0.523
0.597
0.634
0.693
0.706
0.721
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0,237

0,465
0,308
0.335
0,378
0,395
QC&'}?
0.h72

0.492

G.542
0,522
0554
0.593
0.625

0.163
0. 306
0. 327
0,368
0. 357
0,389
0.402
Cu .30
0,463
0,546
Ca 548
0,567
0.596

0,167
0,287
0,326
0,354
0,33
0357
66356
0,376
0,403
Oup42
Oubih8
0,468
0497

0,287

0;1 65
0.312
0,332
0.378
0,397
002’}'39
0.476
0487
0,517
0.518
0,554,
0.598
0.632

0.163
0,306
0.330
0. 37h
0,348
0,392
0.397
0:438
0,459
0.522
0.542
0.562
Oe 587

0,167
0,285
0,320
0,340
0,328
0,362
0.360
Qa 5824
0,400
0,408
G40
0. 465
0.502

TABIE II. (Cont) Base Suction Coefficients for 5° jet deflection

00537

0,165
0.316
0.335
0,385
0,402
C.L42
0,484
0,503
0,528

« k7
0,603
0,642
0,706

0,165
OG 31 3
0,338
0,370
0.370
0,396
0418
0476
0.495
0,548
0,567
0*§82+
0.662

0,167
0,285
0.322
0.338
0,328
0,362
0.368
O.412
0.438
0. 443
O.452
0.465
0.538

0.387

0.165
0. 328

-0.358

O.4.32
0,448
0,486
0,532
0.562
0.5
Qs 672
0. 731
0, 794,

0.165
0,327
0,353
0. 396
0438
Ouhidi8
Colybly
0527
0,563
0,643
0,635
0.639
0. 7h8

0,165
0,293
0,327
0.365
0.365
0.398
O.412
0,486
0517
0,527
0.537
Q.572

O.437

0.165

0,331

0.3%76
0.486
0.503
0.539
0,586
0,665
0.656
0.717
0, 748
0.804
OG&@?

0,467
0,330
0.356
Otk
0.457
0.493
0.552
0605
0.627
0.696
0. 790
0.723
0,826

0. 165
0,298
0. 348
0,420
0,428
0,466

0,487

0.579
0,602
0,608
0.618
0,678
0,703

0.487

0,167
0.334
0,385
0,507
0.576

0.607 .

0.673
0.723
0,773
0,822
0,864
0,907
0.962

0,167
0.335
0,382
0.507
0.529
0,542
0.607
0,628
0,728
0,802
0,836
0.887
0.92%

0'16?
0,306
0, 354
0.467
0.496
0.517

C.5L3

0.612
0,708
0,715

Go 73k

0. 794
0,805

0.537

0,169
C. 328
0,402

0.587

0.167

0.335
0.428
0.589
0.659
0.703
0. ?553“
0,842
0.896
0,965
1.036
1.076
1.153

0,165
0,357
Cubh9
0,584
0,647
0,686
0.748
0,849
0,873
0.913
1.046
4.082
1109

0,163
0,333
0. 386
0,529
0.587
0,642
OQ 659
O. ?&
0,864
0.896
0,938
0.998
Q 90§8

0.637

0.169
0.337
0.456
045?24*
0,662
0,696
0. 766
0. 88l
Ge 945
'%15{358
1,078
e 102
1.198

0,165
0,359
0,456
0.588
0.639
0.693
0,72k
0,927

0, S.Si%*

0,994
1,054
1,138
14158

0,163
0,342
0,394
0,529
0.572
0,638
0,686
0,793
0.908
0,952
0.983

1 O}.;_?

1. 05k

0,687

0,165
ch‘h“
Qc448
0.586
0.648
0.707
0.757
0.878
0.972
1,076
% 6109
4 @ ’3;4,,9
1.246

0,465
0,348
0.463
0.603
0,648
0.672
0,715
Q‘w 856
1.8
1,054
1.078
1148
1.197

0,165
0.338
0413
0,546
0.599
0,643
0,702
0.798
0.937
0,973
1,031
1. 054
1.097

00 737

0.465

0,338

0,442
0.592
0,659
0,728
0.752
0,896
0,998
1.063%
1,105

“ 1,156

1.238

0,165
0.357
0,458
0,616
0.657

0,688

0,732
0,892
0.992
4.03%6
1,076
1130

-1.158

0.165
0.33%8
0437
0.532
0,646
0,627
0,726
0.827
0.919
0,985
0,988
1,048
1.102

0,787

0.165
0,338
0.425
0,554
0,642
OQ 6%
0.729
0,957
? ® 0:52
1. 056
1,422
1,196

0.165
0,350
0,427
0.579
0,646
0,645
0,716
0,865
0,954
1.02L
1,057
1.082
1132

0,165
0.327
0,420
0. 504

(LS

0,593
0,678
0,804
0.895
0,954
0.934
1,006
1,066

0.837

0,165
0.326
0. 404
0.527
0.573
0,623
0,668
0. 791
0.916
0.997
0,972
4,018
1.08L

0,165
063&2
Ouh%2
0,543
0.589
0,598
0.67%
G, 759
QQS%
0.957
0,968
1,006
1,046

0.165
C. 324
0. 441
[e AT
0,503
0.552
0.627
0,726
0.827
0.853
0.867
0 € 9}4*?
1.003

0.165
0.320
0,387
0.483

0.»514—0

0.578
0.639
0.753
0,82%
0.891
0.931
0. 947
0.992

0,165
0.336
0,376
0,478
0.521

0,554

0.61%
0,718
0,840
0,832
00 8?"4’
0. 925
06 963

0,465
0.317
0.386
0431
0,466
0.486
0,576
0.668
0,762
G, 766
0,804
0,832
0.898

0.937

0,465
0,313
0.356
0,450
0,502
G552 -
0.572
0,675
0. 754
0,788
0,828
0,862
0.897

0.465
0.318
0, 351
Q.432
0.473
(}.!*—87
Gﬁﬁz‘*?
0,634
0,725
0. 757
0,787
0,834
0.845

0,465
0.303
0,35k
0,382
O.412
.40
0. 514
C.593
0,678
0,707
0.723
0,746
0,767
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0,237

0:165
0,286
0,293

0.402
O. by
0.467
0,500
0.528
0,546
0,583
0.615
0,624

0.165
0,284
0,365
0,368
0,407
0.457
0,512
0.534
0,554

5 G;B?S

0.582
0,607

0,463
06307
0. 348
0403
0,438
0.456
0,486
0.524
0.538
0,564
0.598

0.667

TABIE IT. Base Suction Coefficients for 5Q Jet deflection

0,287

0,465
0.296
0,302
0. 346

0,406 .

0.453
0,462
0.496
0.522
0,535
0,596
0,624
0,664

0,463
OG 2&‘“
00 3?5
0.372
0.1405
0,453
0.516
0.526
0,528
0.548
0.576
0,582
0.65%

0,163
0,307
0,348
0.408
Oal 3l
0,458
0.482
0,528
0.538
0.558
0,596
0O - 645
0,660

0. 35?

0.465
0,302
0,302
0467
0. 412
0.L56
0,472
0,496
0,554
0,540
0,657
0,693
0,738

0,163
0.289
0,402
0,406
0,410
0,464
0.510
0,531

0,556 .

0,548
0,576
0,664
0.732

0.165
0,365
0443
0.452
0467
0.527
0.536
0,59,
0.602
0.632
0,693
0,762

0,387

0.163
0.316
0,342
Co bty
O.437
C.472
G@hgé
0,547
0,602
0,641
0.736
0,782
0,836

0,165
0.316
0.397
0,448
09}4'86
0.547
0.548
0,594
0,632
0. 651
0,648
0.735
0,806

0,165
0Q326
0407
0,457
0.L76
0.543
0.584
0.612
0,667
0,679
0,70k
0,784
0.848

0,437

0,165
0,322

0,396

0,427
0,465
0. 50k
0,563
0,622
0,660
0,764
0.816
0.867
0.920

0.165
0.332
0,401
0. 487
0,529
0.552
0.617
0,648
0.717
0.772
0. 7%
0.87%
0.945

0.167
0. 334
0,412
0,502
0,548
0,602
Oe 673
0,676
0,738
0,750
0.796
0,867
0,957

09;&‘87

0,165
0,322
0,427
0.486
0,531
0,601
0,684
0.720
0,797
0.826
0,942
0,983

1,002

0,332
0.426
0.512

0.583

0,638
0,692
0.752
0,813
0,865
0.913
0,948
0,993

c)‘ 1 69
0,347
0,148
0,553
0.613
0.686
0,752
0.793
0,80,
0.856
0,953
0.976
1.123

0,537

0.165
0,328
0,427
0,50k
0.592
0,663
0,746
0,797
0.832
0,904
0,975
1047
4,084

0.167
0,350
0.458
0.578
0.626
0,706
0.759
0,796
60885
0.913
0.978
1.039
1. 114

0,165
0.352
0.462
0.588
0.647
0.705
0,786
0.798
0,888
0.927
1.014
1,122
4.186

0.587

0,165
0,347
Oulikidy
0,538
0,662
0. 711
0,804
0.873
0,915
0,988
1,046
4,40k
1,156

0,167

0,356

0,507
0.612

0,684

0,738
0.802
0,829
0.926
0.988
1,021
1,103
10154

0.165
0.368
0,493
0.596
0,675
0. 743
0,768
0,837
0,968
1.014
1.068
1.148
1.188

0.637

0,163
0356
0,458
0.527
0.654
0. 742
0,815
0,878

0,988

1 Om?
1,096
1,121
1.163

0,469

0,365
0.523
0.572
0.678
0,702
0,813
0,88
0,998
1,036
1,103
1,442
1,224

0,169
0,365
0.497
0.631
O‘ 68&
0.758
0.822
0.892
1.028
1,078
1102

4.165

1.254

0,687

0,467
0,368
0,458
Qi 5§5
0,615
0,750
0,842
0,856
0,988
1,054
1.124
1.187
1 & 2&*9

0,169
0,380
0. 56l§~

0,578

0@ 693
0.778
0.824
0,902
1.013
1 & 668
1.928
1.176
1,238

0.165
0,382

046l

0,622
0.693%
0, 742
0.843
0.916
1.046
1.122
1,135
1.199
4,276

0.737

0,165
0,364

0.553
0,676
0,76k
0,828
0.902
1.000
10121
1,187
1,270
1,322

0,165
093?6

0,531

0,582
0,702
0.767
0,820
0,916
1,010
4,061,
1,103
1,469
1,203

0,161
Oo 372-!-
0.492
0,598
0.672
0.724
0,796
0.928
1.039
1.067
1,430
1 ® 20&‘
1.289

0,787

0,465
0,358
0,436
0,528
0.643
0,73
0,796
0,898
. 975
4. 084
140
192924‘
1.278

0,165
0,352
0,506
0,546
0&6524‘
0. 734
0,763
0.882
0,984
1,039
1,072
1 & 1 83
1,203

0.164
0,356

0,458

0,554
0,654
0,697
0.768
0.903
1,002
1.023
10119
1,46k
1,212

0,837

0.165
0,356
0.427
0, 500
0.620
0,702

0,748

0.862
0. 947
4,002
4o 054
1,40k
1.220

00*65
0.358
0,187
0,502
0.627
0.700
0,724
0,827
0,937
0.992
1,039
1,078
1,432

0,165
0.338
0.406
0,527
0,587
0,643
0.703

0.872

0.936
0,994
1,026

1,027

1.10%

0,887

0,165
0,348
0.446
0.478
0.556
0,638
0. 703
0,812
Q & a{.}}’%
0,957
1,000
4,064
1,158

0.465
0,334
0.458
0,498
0,588

0,696
0,794
0,862
0,918
0,976
1,044
1,406

0,165
0.312
0.393
0.498
0.543
0.598
0.687
0,79L.
0. 85L
0.906
0.954
0.986
1,032

0.937

0. 165
0,342
0,440
Q.452
0.496
0.564
0,654
0. 728
0. 846
0,915
0,959
i 002‘%
1,093

0465
0,394

0.476

0.519
0,603
0.650
0.723
0.796
0.850
0.903
0.943
1.00L;

0,165
0,297
C.3572
0.472
0.528
0554
0.613
0.748
0.847
0,869
0,887
0.893
0,927
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0,237

0,165
0,235
0.282
0,282
0,282
0,300
0,342
0482
0,512
0,547
0,578
0,632
0,686

0.165
0,246
0. 251
0,267
0. 28l
0, 300
0,348

0,436

0,496
0.518
0.569
0.603

0642

0,165
Q. 244
0,240
0.2L0
0,280
0,310
0.342
0,448
0.482
0.515
0,561
0,590
0,625

TABIE I, (Cont). Base Suction Coefficients for 2% jet deflection

0.287

0,165
0.218
0,276
U, 276
0.276
0,282
0,348
0.478
C.524
0.538
0.550

0,600

0,635

0,165
0.216
0,248
0,263
0,297

0,307

0,342
0,445
0,502
0.527
0.564
0.635

0,165
0.216
0,248
0,258
0,303

0. 345

0,381
0,440
0.482

«523
0,561
0,586
0.620

0.337

0.165
0.216
0,282
0.282
0,282
0. 304
0.382
0.509
0,543
0,565
0.582
0,600
0,632

0.163
0.216

0. 22&8 :
0,276

0,302
0.326
0.406
0481
0.517
0,550
0.587
0,619
0,630

0,165
0,224

0,278

0.328

0,382
0435
0.468
0,491
0.540
0.582
0.612
0,641

0.387

0.165
0,224
DW 293
0,328
0,328
0,362
0.437
0,600
0,642
0,628
0,643
0,664
0,680

0,163
0,224
0,267
0.309
0,328
C.397
0. 443
0. 546
0.576
0,605
0,637
0,668
0,694

0,165
0,224
0,252
0,295
0,328
0,436
0.482
0.512
0.543
0.595
0, 644
0.682
0.722

O.437

0.165
0,228
Q. 32k
0,402
0.402
0.479
0,510
0.678
0.700
0. 748
0,734
0,792
0.882

0.163
0,228
0.289
0. 32l
0.347
0.465
0.510
0,603
0,65k
0,697
0,728
0,780
0,834

0,165
0,216
0.248
0,278
0,298
0.495
0,516
0.558
0.628
0,682
0.739
0,787
0.828

0014-8?

0.165 

0,232
0. 372‘}'0
0,498
6352?
0,562
0,618
0.756
0,792
0.823
0.892
0.978
1.063

0,165
0,232

0,306

0,378
0,204
0.542
C.553%
0,677
0,784
0. 80k
0,857
0,925
0,993

0,165
0,232
0,242
0.272
OI 31{’?
0,473
0.520

0,643

0.773
0,796
0,835
0.901
0.963

0,537

0;16.{3
0,238
0.362
0.532
0,583
0,620
0.683
0,829

0.890.

0.951
1.032
1427
162354

0.163
0,238
0, 302

0,416

0,492
0.526
0,626
O. ?51

- 0,902

0.947
0,988
1094
1,428

0,165
0,238
0,242
0,338
OGA'QE
0.458
G.57%
0,702
0. 894
0,920
0,958
1,032
1.094

0,587

0.165
0.246
0.348
0.532
0.602
0.622
0.698
0.891
0,962
1,032
1.096
1.216
14305

0.165
0,250
0.297
0.432
0. 534
0,571
0.650
0.813
0,987
1.046
1,067
?aﬁgé&-
1,243

0,165
0,238
0,267
0,382

O.482.

0.522
0.631
0,762
0,972
1,013
1.072
1,146

1,202

0,637

0,165
0, 254
0,326
0.565
0,6L3
0,662
0,687
0.827
4,400
1,424
1.166
1.213

0.465
0,302
0.467
0.571
0.613
0.685
0.814
1,086
1,098
1 ¥ 124-2
119

‘? ,22[2’ .

0.165
0.232
0,282
0. 415
0.520
0.565
0,675
0.809
1,025
1.072
4.123
4,202
4,298

0,687

0.165
0,254
0,354
0.582
0.647
0.658
0.776
0.891
1.100
1,135
1.158
1.210
1.234

0.165
0,248
0.316
0.504
0,583

0,624

0,728
0.834
1,066
1.098
1.037
1181
1e22h

0.465
0,244

0,300
0.452
0.558
0,609
0.712
0,827
1.054
1.084
1.118
1,208
1,305

0,737

0.165
0.248
Oa 358
0.563
0,626
0,638
0, 784

0,912

1,046
1.078
1113
1.372

0.167

0,248

0.329
0,516

0,585
0,622

0,707
0,864
1.025
4 a066
1,08
1,194
1,273

0,165
0,238
0,309
0,467
0,563
0,612
0.680
0,823
1.018
‘£€059
1,079
4 ‘124—-9
1,237

0.787

0,165

“0. 244

0.350
0,548
0,588
0,602
0.737
0,895
0,982
1,016
1. 045
1169
1.302

0.167
Q. 245
0,326

O 474

0,562
0,586
0,654
0.837
0.939
1.002
1045
1.098
1.19%

0.165
0244
0.318
O.452
0.558
G 57
0.622
0.792
0,962
0.998
1&052
1.116

0.837

0,165
0,242
0,347
0.496
0,532
0.556
0.676
0.826

0.928

0,948
0,962
1.082
1,186

0,167
0922+2
0,320
0.457
0,524
0,602
0.783
0,894
0,930
0,962
1.057
1.088

0,165
0, 24
0,313
0. 138
0.502
0,544
0.558
0. 753
0,894
0.930
0,961
0,992

1,032

0.887

0.165 -
0,230
0,328
0,548
0481
0.507
0.622
0. 764
0, 861
0,879
0,898
0,998
1.100

0.165
0,230
0,306
0.442
0.457
0. 541
0,720 -
0,833
0.863
0.892
0.954
1.032

0,965
0,232
0,300
0,392
0,435
0.450
0.492
0,690
0.825
0,858
0.890

0,930

0. 964

0.937

0,165
0,248
0,292
0,392
Q43
0. 432
0.558
0, 724
0,83
0. 842
0.862
0,927
0.565

0,165
0,218
0.284
0.357
0.385
0. 388
Q473
0,662
0,784
0. 811
0.825
0,883
0,907

0,165
0, 224
0,278
0,333
0,356
0,423
0.632
0.767
0,792
0.825
0.857
0.893
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0.237

0.465
0,256
0,305
0,318
0,339
0.356
0. 402
Qo by
0,469
0,53
0,582
0,669
0.728

0.165
0.254
0,2
0,322
Q. 3‘)5‘3
0.373
0,436
0.480
OC 524'.?
0.608
0.669
0.746

0.165
O.zli-z
0,285
0,296
0,318
0.327
0.351
0.452
0,490
0.526
0,584
0,643
Go 699

TABLE I, (Cont) Base Suction Coefficients for 2% jet deflection

0,287

0,165
0,268
0.316
0,322
0. 542
0.369
0,402
0437
0.469
0.534
0,587
OO 66?
0.732

0,165
0.261
0,302
0,328
0,342
0.355
0,373
0,439
0.472
0.552
0,622
0,702
0.792

0,465
0.237
0,280
0,296
0,324
0,325
0,348
0. 448
0,493
0.534
0,58
0,646
0,697

0.337

0.163
0.273
0,338
0.376
Q. 384
0,415
0,437
0,508
0,525
0,600
0.628
0. 7h2
0.818

0,165
0,264
0.316
0.356
0.374
0,394
O 414
0,502
0.525
0,600
0,654
0. 764
0,851

00165
0,237
0,280
0,342
0,327
0.336
0,37k
0.507
0,528
0.565
0.612
0,665
0. 704

0.387

0,165
0,281
0.356
0,438
0,440
0’!“77
0.528
0.576
0,586
0.689
Q. 704
0.814
0,924

0.165
0,266
0.329
Oe IF‘? 2
0. 422
0. 440
0,508
0,580
0,648
0,669
0,728
0. 825

0.922

0.165
0,248
0. 306
0,365
0,368
0.392
0&&59
0,582
0.605
0.637
0.673
0.726
0. 7h4

0.437

0.165
Q0,288
0.369
0,491
0,536
0,548
0,635
0.672
0,692
0,756
0,783
0.897
1,009

0,163
0.266
0,348
0,463
0,465
0,496
0» ’602
0,672
0,750
0. 770
0.8114
0.912
1,048

0.163
0,254
0.33
0.427
Ochhils
0479
0,546
0,672
On 708
0,735
0,764
0,846
0.916

0.487

0.165
0.293
0,402
0,539
0.607
0.624
0,710
0.758
0.837
0.918
0,942
1,032
1.103

0.163
0,27%
0,367
0.525
0.542
0.564
0.672
0,669
0.859
0,902
Q.952
1.016
1.442

0,163
0,256
0.349
0542
0.562
0,637
0,69,
0.816
06851
0091 7
0,993
1,402

0.537

0,167
0. 307
Ol 3k
0.572
0,645
0,684
0.762
0,795
Gﬁ 906
0,989
1.0%8
4946

f@gﬁh'

0,165
0,291
0,422
0.596
0,620
0,650
0. 70
0,864
0.958
0,994
1,027
1.125
1,228

0.163
0,265
0,384
0.557
0.596
O¢ 651
0.712
0.789
0,914
0.967
1.018
1.109
1.258

0.587

0.167
0,302
0437
0,615
0.676
0,711
0. 785
0,854
0.927
4,03
4,427
118,
1,316

0,165
0.296
0. 448
0,618
0,668
0,707
0,767
0.918
0.918
0,991
1,420
3&208
1.332

0,163
0,273
0.392
0,57
0,627
0,648
Oc 725
0,886
0,964
1.018
1.102
1,22
1,289

0.637

0,167
0,302
0.428
0.641
0.678
0,726
0,796
0.920
0,993
1. 115
1,165
1,237
1372

0,165
0.288
0.422
0,607
0,674
0.736
0,780
0.916
1,068
1,083
1,461
1,262
1,368

0.165
0,265
0.367
0,580
0,654
0,687
0,725
0,864
1,037
4,096
1.165
1,238
1,274

0,687

0.291

AT

0,63k
0.669
0.726
0. 77
0.947
1.032
1142
1.187

1.237

137
0,165

0,286

0,426
0.634
0.652
0.722
0,762
0,862
1,127
1.138
1,159
1,262
1,368

0,165
0,269
0.376
0.603
0,647
0.687
0. 742
0. 868
4.076
1.138
14159
1,284

0.737

0.165
0.296

Oolﬁ@

0,634
0,647
0,73k
Q. 77k
0,908
'§ £ miii«
1,409
117k
4,268
1.362

0.165
0,292
0.451
0,642
OQ 676
0.720
0,797
0,901
1,085
1.406
40422
1,230
1.352

0.165
0,262
0,400
0.598
0.647
0,675
0.789
0,894
1,053
1,406
10113
1,237
1.358

0.872
4,036
1.062
1.096
1.178
1300

00165
0.258
0.386
00551
0,643
0.637
0,742
0,888
1.009
1.045
1,06k
4143
10299

0.887

0,163
0.285
0.371
0,500
0,545
0.586
0,640
0,78k
0,882
0.976
0,957
1.019
100853

0,165
0,265
0.362
0.514
0.562
0.592
0,652
0, 764
0,908
0.928
0,964
1,033
1,440

0.165
0,236
0,340
0.457
0,511
0,538
0.635
0. 753
0,876
0.899
0,927
4,006
4,109

0,937

0,165
0,282
0.339
0.451
0,542
0.547
0,593
0.702
0,803
0.875
0.900
0.953
1.005

0,465
0,254
Q.333
0. 451
0.540
0,526
0.583
0.694
0,850
0.872
0.895
0,947
1.028

0.465
0,222
0. 307
0.409
Oudihy 2
0,47k
0,566
0,703
0.805
0. 854
0,886
0.951
0.997
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0,237

0,163
0,286
0,286
C. 286
0,29%
0.293
0,296

0, 302

0.302
0,347
0, 3k
0,495
0,602

0.465
0,286
0, 286
0,292
0,307
0,327
0,353
0,386
0&39?
0,426

Q.bdydy

0,460
0.507

0,165
0,262
0,310
0,322
0, 350
0,382
0,446
0.463
0.480
0.512
0,576
0.667
0,736

0,287

Ob165
0,282
0. 286
0,286
0.293
0.293
G. 510
0.322
0. 322
0375
Ge4i2
0,584
0.650

0,165
0.286
0,286
0,286
0, 300
0,325
0,360
0,386
0,402
0437
0. 496
0.552
0‘628

0,165
0.273
0. 332
0,322
0,356
0.396

0 468
0.496
0.522
0.572
0.685
0,768

TABIE I.

Base Suction Coefficients for 2° jet

deflection

0.337

00 1 65
0.282
0,293
OG\ 293
0, 302
0.302

0.353

0. 388
0,408
0. 465
0,482
0.645
0,738

0,463
0.286
0,315
0. 325

0,578
Coli13
0,542
0,496
0,522
0.547
0,648
0,756

0,165
0.289
0,365
0, 382
0417
0.462
0,529
0.524
0,603
0,609
0.618
0» ?37
0,822

0,387

0.165
0,293
0.322
0,322
0. 344
0,388
0,423

0.482

0,543
0,583
0,602
0,765
0,89

0.163
0,298

0.356

0. 373
0,402
O.437
0.476
0,534
0.580
0.626
O, 675
0.708
Oo 83?

0.965
0,302
0.402
O.bdidy.
001#62
0,535
0.578
0,582
0,674
0,686
0,685
0,806
0. 944

0,437

0,163
0.310

0,353

0,370
0,388
C.375
0.552
0,625
0.709
0.765
0,737
0,881
0,956

0,465
0,310
0,368
0.407
0. 462
0,496
Q. 57k
0# 63?
0,702
0,765
0.822
0.896
0.983

0.165
0,326
0.398
0. 511
0.557
0.613
0.683
0,687
0.756
0. 759
0,762
0. 91&»
1,022

0.487

0,165
0. 332
0,388
Q.427
0,487
0. 622
Gn 65’2&
0.797
0. 827
0,862
1,034
1.052
1,058

0.165
0, 326
0,407
0. 486
0.542
0,622
0, 704
0,765
G, 839
G, 891
0.976
1,028
1.060

0,163
0.332
0,463
0.566
Q. 538
0. 70k
0.77
0.825
0.868
0,921
0.990
1074

1126

0.537

0,165
0. 359
0,547
0,480
0.538
0.673
0,722

0.827

3,903
0,962
4,038
1.406
1,164

0,165
G, 3l
0,426
0. 514
Qa §?5
0,681,
0. 736
0,802
G.917
0.954
1,038
1e41k
1,203

0.165
0,332
0,465
0.602
0.662
0.723
0.7%0
0.825
0.954
0.983
1,096
1.234
1.513

0.587

0,165
0. 37
0,445
0.L80
0.567
0.670
. 709
0,903
1.000
1 ﬂgg‘éi“
1.043
1.164
1.242

0,169
O 3hily
0,438
0.526
0.583
0.701
0,736
0.847
01! 998
1.024
1,064
1,495
1.203

0,165
0,326
Oubl7
0,602
0,662
0,726
0,730
0,862
1,032
1.096
4,402
1,226
1,307

0.637

0,165
0.362
0,424
0,538
0,615
0,682
0,802
0,962
J! ® G?‘%{
1,161
1.237
10248
1. 244

0.169
0.347
04425
0.5%2
0,642
0, 716
0.810
0,928
1,036
4,098
1,182
1‘23?
1.318

0,165
0,309
O.4h2
06 635
0,686
0.759
0.838
0,925
1,096
1,122
1,465
1.265
1.396

0.687

0.167

Ol 1{‘36
0.569
0,602
0,709
0.7
0,962
1.072
4,161
16254
1.312
1. 368

0,167
0,367
O bl 2
0,558
0,620
0,705
0,810
0,962
1.096
143k
1,226
1,268
10 380

0.165
0. 309
0.442
0.631
0.673
0.737
0.822
0.962
1.116
12161
1,172
1 & 268
1.392

0.757

0,167
0.378
Ovlifig
0,567
0,608
0,698
0,765
0,904
1043
1,292
4,237
1.512

0,165
0,358
0,420
0.572
0,603
0,68,
0,765
0,921
1,068
1,096
1 & Aib‘?
1,206
‘s ﬁ268

0,163
0,298
0,427
0,609
0.650
0.708
0.785
0.962
1,100
1,142
1,168
1.268
16354

0,787

0,465
0.354
0. h16
0,532
0.583
0,664
0,728
0,890
1,028

1.2
1,168

1,236

0.336
0.402
0.546
0.5%.
0,653
0,732
0.87
4,036
1,064
1,102

1212

1.286

0,165
0.302
0413
0.572
0.616
0,673
0. 746
0.937
1,068
'1 $096
1,127
1,207
1.272

0.837

0,165
0. 359
0,350
0,500

Q4é%8
0.67%
0,826
0,962
1,028
1,086
4454
1,256

0,463
0,327
0,388
0,502
GG 524'2
0,638
0,675
0.8%
0,958
1,025
1,068
1,123
1.216

0,165
0.298
0.388
0.535
0.560
0,622
0.675
0. 894
0.987
1,024
1,043
1.096
1.168

0,887

0.165
0.332
0,378

0.452
T, 500
0,564
0,618
0. 754
0,884
Ci, ?iii“
0,986
i§G§8
1.188

0,463
0,302
0,378
0. kbl

0,506

0,564
0.627
0,76l
0.881
Q. Ghly
0.986
1.058
1.168

0.165
0,287
00 592
0,496
0,538
0.575
0,632
0,800
0,893
G, 92%-14
0.963
1,022
1 ® Q96

0,937

0,165
0.287
0,330
0,408
0,427

0.848
0,849
0,892
1. 000
i ,%,a E)

0,163
O& 2?&'
QQE‘:‘SO
0,443
Colhli4
0,524
0,563
0.699
0. 784
QG 85}"9
0,917
1,000
4,004

0.165
0,287
0.356
0.465
O&sﬁs
0.556
0. 584
0,725
0.857
0,881
0.912
0.983
1,027
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FIG 13a. VIEW IN DIRECTION. OF ARROW A AT
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0.163
0.284
0.352
0,408
Culs54
0477
0.516
0.535
0.562
0,602
0,658
0,652
0.693

O. 1 65
0,298
0,440
Q.452
O.477

0.502-

0,535
056
0.586
0.620
0,642
0,661

0,165
0.329
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0477
0,495
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0.552
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0.620
0.632

0,287

0,163
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04 354
0410
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0.522
0&5"4—2
0,564
0,625
0,642
0,655
0,688

0,165

0,321
0,362
0,440
0.552

0477

0.502
0.535
0,560

0.592

0,622
0,645
0,664

0,323
0. 360
0.1
0,452

0. 499
0.536
0.557
0,578
0,644
0,629
0,651

Base Suction Coefficients for 10° jet

0. 337

0,161
0,320
0.376

0,423

0,460
0.490
0.537
0,564
0,602
0,664
0. 705
0.724
0.721

0,165
05329
0.370
0417

0.458

0,482
0.530
0.544
0,596
0632
0, 6l4
0.693
0, 744

0,166
0,325
0,369
0447
01#58
0,482
0,528
0.550
0.581
0,619
0,648
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0.163
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0,322
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087

0,165
0,330
0201
0.478
0,548
0,567

10,625

0,652
0,695
0,746
0. 794
0. 826
0,856

0.165
0.338
0,401
0.486
0.532
0,570
0.610
0,652
0,692
0.731
0.782

0‘801‘“

0. 831

0.487

0.165
GQ 524“3
0.450
0,489
o« 51‘@2
0,611
0,680
0. 709
0,762
0,820
0.878
0,913
0,957

0,165
0,342
0.4.30
0. 508
0.571
GO 626
0,680
0. 740
0,762
0,806
0.868
0.89%
0.922

0,163
0, 30k
0,448
Q. 522
0.59,
0,642
0.675
Q. 710
0.758
0.797
0,859
0,882
0.903

0.537

0.165

0.350 -

0. 464
0.508
0.586
0,662
0.731
0. 772
0,823
0.88%
0,920
0,96l
0.985

0,165
0* 556
G'l }-('67
0.529
0,605
0.682
0,736
0.769
0,823
0,880
0,926
0. 96l
0.990

0,165
0,358
0.463
0,550
0,628
0,689
0,738
0.767
0.822
0,878
0.926
0.964
0,990

0.587

0.165
0.360
0.478
0,529
0,633
0,702
0,804
0.835
0,870
0,932
0.981
1.007
1. 040

0,165
0.362
0.483
0.553
0,651
0. 714
0,782
Qs 829
0,882
0.937
0.990
1. 024
1,040

0,165
0.367
0.486
0.568
0,674
0,721
0,770
0,822

0.896

0. 942
0.997
1. 034
1.06l,

def'lection

0.637

0.167
0.369
0.482
0,549
0.637
0,682
0. 806
0,829
0.884
0.939
0.990
1,009
1.060

0,165
0,369
0.482
0.55%
0,649
0,688
0.786
0,846
0.910
0,962
4,024
1. 064
1.096

0,165
0,363
0. 482
0.568
0,662
0, 711
0.782

0,860

0.957
0.999
1,054
1.092
1.127

0.687

0,165
0,378
0.498
0.546
0,621
0,700
0,782
0,836
Qa 91 0
Oﬁ 359
1.000
1.023
1.064

0.165.
0. 381
0,493
0,559

0.656

0, 741
0. 79

0.846
0.942

0.998
1.2
4. 06
1,127

0,167
0.396
0,504
0.594
0.688

0.723

0. 80k
0,858
0.976
1,034
1.096
1.139
1.182

0. 737

0.167
0.376
0,490
0,553
0.672
Oo 721+
0,817
0,865
0,944
4,000
1,039
4.072
1,096

0.165
0.38%
0.487
0.573
0.681
0. 724
0,791
0,898
0.960
1,016
1,061,
1.102
1142

0,165
0, 384
0,483
0.559
0.688
0.722
0.794
0,922
0.978
1,022
1.158
1,194

0.787

0.165
0,370
0. 479
0.551
0.668
0.720
0.790
0.882
Q. 947
1002
1. 047

1.081

1.096

0,165
0.373

0,465

0,538
0,668
0. 707
0.767

0.882

0. 940
1.000
1. 047
1.402
1.127

OaQ65
0.366
0.469
0.532
0.657
0,698
0,752
0.878
©.939
0.991
1.070
1120
1.158

0.837

0,465
0,362
0.456
0,538
0,642
0,689
0.752
0,864
0,933
0.990
1.038
4,062
1,084

0,165
0,362
0457
0,530
0.63
0,675
0.731
0.847
0.807
0,966
'10@2{}
1.038
1,066

0,362
0:457
0.518
0.620
O. 660
0. 741
0.823
0,882
0.935
0.999
1.032
1.066

0.887

0.465
0. 361
[e DA
0,522
0,609
0,654
0.703
0,826
0,900
0.954
1.002
1,020
1.037

0.165
0,362
0. L2
0,548
0,602
0,644
0,686
0,800
0,860
0,902
0.965
0.993
4, Q6L

0,165
0,358
0,442
0.507
0.593
0.631
0,672
0. 780
0,829
0.880
Q.922
0.958
0,97

0.937

0.165
0.356
0,430
0.497
0.571
0.619
0,668
Q. 750
0,842
0.890
0.951
0,973
0.988

0,165
00356
0435
0.500
0.565
0,619
0.651
0,736
0,823
0,858
0.914
0,932
0,955

0.165
0.355
0,439
0,500
0.576
0.610
0,648
0,736
0.779
0.8,2
0,860
0.880
0.893
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0.237

0,163
0.321
0. 346
0.385
040k
Oaks13
OuL4sB
0.477
0.495
0,502
0.518
0,532
0,547

0,166
Q.32
0.332
00356
0,364
C.375
Oe 394
0.410
0.439
Oulik2
0.447
0,453
011%59

0.465
0,306
0,312

-0,310

0.310
0.316
0. 314
003.1}'*"

0.323 .

0. 329
0,326
0,332
0.332

TABLE III. (Cont) Base Suction Coefficients for 10° jet deflection

0,287

0,165

0,324
0o 344
0,385
0.407
0.441
0446
0.475
0,492
0,502
0,524
0.536

0.549

0,165
0.324
0,335
0. 354
0,363
0,378
0,400
0. 444
O 442
chi'}‘f}
Q453
0.462
0.478

0.165
0,306
0,316
Q. }%
0. 310
0,318
0.318
0.318
0.320
0.327
0,326
0.335
0,330

0,337

6.165
0.324

0,354

0.396
Ouktq

0426

0.452

0,490

0.524
0.550
0.571
0,587
0,602

0,165
0,323
0,344
0,362
0,370
0,381
0wkt
0.4.33
0,465
0,482
0,498

0,503

0.512

0,165
0,306
0.318
0,329
0.326
0.320
0,321
0,337
0. 358
0.358
0,365
0.368
0,374

0.387 0,437 0,487

0,165
0.329
0.376

0,426

OOM
0,483
0,504
0,546
0,587
0,606
0.638
0,656
0.665

0,165
0,329
0,362
0.383
0,400
O. 424
0. 449
0.478
0.521
0, 540
0.552
0,559
0,563

0,165
0,309
0,329
0,356
0,352
0.356
0,367
0,381
0,406
Ool12
0,418
0,118
0. b

0.165
0,336
0.404.
Gebb2
0,486
0.527
0.553
0,605
0.642
0,673
0,707
0.712
0,738

0,467
0,336
04391
0447
0,438
0176
Q494
0,542
0,583
0,610
0,622
0,638
0.643

0,463
0.316
0,354
0,367
0. 384
0.k02
0.424
0.453
0.479

0.498

0,502
0,507
0,546

0,165
0,342

0. 404"

0.486
0.532
0.583
0,613
0.656
0.710
0,736
0,782
0,800
0,847

0,166
0.339
O.402
0.448
0,487
0,518

0,542

G.593
0,661
0.694
0. 711
0,730
0,742

0.165
0,323
0. 366
0,404
0 024"38
0,463
04 lg79
0,515
0,562
0,587
0,585
0,59
0,614

0.537

0,165
0. 347
0.456
0.527
0,57k
0,628
0.673
0,738
0,782
0. 824
0.858
0.886
0,898

0,166
0 ® 52'5“?
O, 442
0. 491
0.539
0.57%
0,648
0.694
0. 747
0,778
0.796
0.821
0,842

0,163
0.329
0,394
0.4:38
O, 15’79
0.518
0.546
0,602
0,656
0.672
0.681
0.707

0,707

0,587 0,637 0,687

0,165
0,363
0.14.624,
0.550
0.636
0.681
0.724
0,800

0.858

0.896
0,942

0.962

0,986

0.165
0.360
0. 457
0.532
0,601
0,636
0,680
0. 775
0,822

Da&hg‘

0,880
0,902
0,923

0,165
0,337
O. 441
0.462
0.539
0,566
0,611
0,674
0.723

0.738.

0.765
0.798
0.810

0,165
0,363
0479
0.548
0,628
0,671
0.736
0,843
0,940
0.959
0,994
1,024
1047

0,163
0,349
0.463
0.527
0,586
0,642
0.683
0,832
0.873
0.907
0.941
0,962
0,991

0,165
0,332

Oek24

0,462
0,502
0,581
0.6L5
0.726
0.785
0.800
0.822
0.837
0.856

0.165
0.372

0.737

0.165
0.372
0,480
0.547
0,664
0.680
0,732
0.886

0,942
0,995

1,048
1,070
1102

0,165
0,365
0.479
0,544
0.623
0,641
0,682
O' &‘5'3
0.910
0.968
4,006
1,024
1.039

0.165
O B4y
Qn )+39
0,486
0.564
0,600
0,636
0. 742
0.803
0,832
0.865
0.875
0,882

0,787

0,165

0,354
O, by
0.518
0.620
0,657
0. 711
0,835
0.912
0.978
1,032

4,064

1,082

0,165
Ot 32"‘9
0,540
0,502
0,569
O) 602
0,669
0,803
0,890
0,964
0.992
1,009
1,018

0,165
0,333
0,418
0,460
0.513
0.566
0,627
0.738
0,785
0,835
0.858
0.863
0.863

0.837

0.163
0,342
0.426

0.500-
0,568

Q0.593
0,660
0,786
0.867
0,896
0.939
0.976
1000

0,165
0,32
0.448
00&71
0.523
0,560
0.628
G, 749
0.824
0, 86k
0,901
Qa923
0. 942

0:165
0. 329
0,394
0.4,36
0479
0.526
0.581
0.665
0. 711
0.756
0.787
0.792
0.800

0.887

0.165
0.342
01,26
0479
0.539
0.582
0,628
O, 724

0.776

0, 821
0. 854
0.878
0,906

0,165
0,336
0.399
0,442

0,484

0.523
0,581
0.675
0,722
0.768
0-& 80{}
0.819
0,840

0,165
0,324
0.363
0,441

0,468
0.526
0.592
0,643
0.671
0,689
0,707
0. 711

0,937

0,165
0.339
0,40k
0.456
0.502
0,562
0,584
0,657
0,703
0,736
0.779
0,798
0.812

0.165
0,322
0.389
Cohr2t
0,446
0.478
0,527
0.582
0.638
0.662
0,698
DG?’%B
C.722

0,165
0,306
0.348
0,376
Ol 598
0ok 24
0,464
0,508
0,554
0, 564
0,584
0,598
0,611




TABLE III. (Cont) Base Suction Coefficients for 10° jet deflection

0,237 0,287 0.337 0,387 0.437 0.487 0.537 0.587 0,637 0,687 0.757 0.787 0.837 0.887

b g

o =13° ¢

il .

0 0,165 0.165 0.165 0,163 0.165 0.165 0,165 0,167 0,165 0.165 0,165 0,165 0,165 0,165
1 0.298 0,296 0,296 0.298 0,300 0.306 0,309 0,318 0.316 0,322 0,32h 0,320 0,341 0,300
2 0.296 0.296 0,296 0,298. 0,306 0.323 0,342 0,364 0,382 0.396 0.399 0.396 0,369 0,342
L 0.274 0,272 0,280 0,296 0,324 0,352 0.375 0,391 0O.412 0.429 0,440 D416 0,38, 0.357
6 0.260 0.258 0,274 0,290 0.330 0.37h 0.418 0.467 0,448 0.487 0.506 0,479 0.428 0.388
8 0.247 0.250 0,260 0,288 0,342 0,398 0.451 0.509 0.537 0,555 0.555 0.532 0.482 0.L24

40 0.222 0.227 0,239 0,285 0,350 0,421 0,490 0.552 0,589 0,602 0,597 0.57% 0.541 0478
15 0,220  0.223 0,230 0,285 0,358 0.43% 0,518 0.59 0,656 0,646 0,671 0,680 0.609 0,520
20 0.247 0.220 0,230 0,285 0,361 0.467 0,556 0,629 0.688 C.717 0.729 0.709 0,644 0,564

25 0.214 0.218 0,230 0,285 0,361 0,470 0,562 0,637 0.696 0,730 0.733 O.717 0,655 0,574
30 0.21% 0,213 0,230 0.285 0.367 0.474 0,566 0,68 0,703 0,742 O, 7h8 0.721  0.660 0.581
%5 0.210 0.213 0,230 0.285 0,372 0.482 0,571 0.656 0,715 0.753 0,755 0,728 0.672 .58

’ 0 50 0.208 0.243 0,230 0.285 0,378 0,482 0.577 0.663 0.722 0,767 0,761 0.732 0.678 0,592
- 4] 0.465 0,165 0,165 0,165 0,165 0,163 0.165 0,165 0,165 0.163 0,165 0,165 0,165 0,165
4 0.25L 0,256 0,256 0.264 0.268 0,275 0,28, 0.289 0,289 0.292 0,292 0,286 0,286 0,277

2 0.263 0,263 0,258 0,258 0.262 0,279 0,318 0,322 0,328 0.336 0,33 0,327 0.327 0,318

& 0.46% 0,957 0,252 0.259 0.267 0.289 0,327 0,342 0.349  0.357 0.357 0,35k 0,334 0331

6 0,241 0.232 0,228 0,247 0.267 0.306 0.356 0,443 0446 0.439 0,449  O.h47 0400 0,366

8 0.217 0.215 0,215 0,233 0.267 0,337 0,406 0454 0,46k 0,487 0,516 0,502 0,467 0.402

10 0,490 0,190 0.194 0.216 0,254 0,358 O.443 0,498 0.521 0,562 0,569 0,551 0,503 0.431

45 0.186 0.48% 0,186 0.221 0,258 0.381 0.h65 0.537 0.596 0,624 0,656 0,6L3% 0.572 0.503

20 0.482 0.178 0.180 0,238 0.306 0,402 0,490 0,566 0,635 0.676 0,689 0,671 0,613 0,530

25 0.478 0.178 0,48, 0.238 0,306 O.k11 0501 0,573 0,651 0,683 0,702 0.682 0,649 0.537
30 0,176 0.172 0,480 0.238 0,302 0,446 0,508 0.589 0,656 0.695 0,702 0,686 0,623 054k

35 0.465 0,172 0,476 0.238 0.300 0.6 0,508 0,593 0,665 0,702 0,708 Q686 0,626 0,540

o k0 0.468 0,172 0,476 0,238 0.300 0,418 0,512 0,602 0,669 0.713 0.715 0,688  0.630 0.552

6 = 480 . )

o 0,165 0.163 0,165 0,165 0,163 0.165 0,165 0,165 0.465 0,165 0,165 0,165 0.167 0.165

1 0.247 0.241 0,250 0,253 0,256 0,256 0,26k 0.271 0,271 .0.279 0.279 - 0.277 0,277 0.274

2 0.230 0,232 0,228 0,237 0,243 0.268 0.290 0.300 0,307 0,321 0.318 0,322 0,312 . 0,300

I 0.212 0,212 0.21h 0,222 0.243 0.278 0,298 0,312 0.319 0.330 0,330 0,322 0,312 0,286

6 0,194 0,492 0,198 0.210 0.243 0.302 0,337 0,378 0.397 0,427 0O.4L7 0436 0,380 0,352

8 0.178 0.180 0.187 0.203 0,243 0.318 0,375 0.42% 0.452 0,483 0,502 0.480 0.L32 0,37

410 0,160 0,162 0,169 0.191 0.243% 0,330 0.442 0,473 0,516  0.548 0.532 0,525 0.47% 0.404

15 0.446 0.1k 0,153 0,188 0.247 0.354 0,440 0,502 0,563 0.616 0.648 0,628 0,559 . 0,492

20 0,440 0,140 0,150 0,188 0,247 0,351 O.hhk 0,530 0.595 0.6L7 0,681 0,642 0,580 0.502

25 0.434 0,138 0,446 0,185 0,247 0.351 0,451 0.543 0.606 0,656 0,681 0,640 0,580 0,502

3 0.130 0,434 0,140 0,481 0.250 0,356 0,458 0,550 0,612 0,665 0,681 0,640 0,580 0,506

35 0.128 0,434 0,437 0,181 0.250 0,356 0,458 0.568 0,635 0,675 0,68, 0,637 0,580 0.510

5O 0.428 0,430 0.137 0,181 0.258 0,356 0.462 0,573 0.635 0,682 0,68k 0,637 8.580 0.512
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0.237

'0.165

0,372

O.448

0.533
0.579
0,622
0,676

0,729

0. 734
O‘ ?2'}'8
G. 756
0,762
Q. 771

0.165
0,366
0,438
0.526
0.613
0,670
0.713
0,730
0.746
0.752
0,762
0. 774

0,165
0,359
Cu429
0,508

- 0,552

0.595
0,636
0.702
0,721
0,738
0. 749
0.772
0.790

TABIE IV,

0,287

0,165

0,346
0,430
0,509
0,561
0.603
0.657
0,700
0.718
C.722
0,731
0. 742
0.752

Ot165
0.346
0,423
0,500
0.556

0,593
0.645

0,683
0.745
0,722
0,754
0. 7k
0,755

0165
0. 350
0.418
0,486

0,551

0577
0.619
0.672
0,702
0.749
0.736
0,750
0,764,

Base Suction Coefficients for 20° Jet deflection

0,337

0,165

0. 340
0,430
0.509

0.555

0,589
0,657
0.693
0.710
0.718
0,722
0.728
0.737

0,165
0, }13«6
0,423
0.496

0.545

0,582
0,643
0.688
Q. 742
0.716
0,728
Q,728
0.755

0,163
0,342
0,418

» 0] = l{»‘?h

0,528
0,570
0.640
0,660
0.688
O» ‘?07
0.722
0,750
0.764

0,387

0,163
0,354
0,438
0.511
0,568
0.599
0.678
0.698
0.742
0. 748
0,724
0. 734
0. 737

0,165
0&35?
0.4:30
0.506

0,562

0.596
0,666
U, 68?
0. 710
0.716
0,728
0. 746
0. 752""

Gk‘%ég
0s343
0.420
0.480
0.542
0,582
0.622
0,668
0,702
0.73
0. 716
0,778
0,800

0,437

0,165
0.362
0. 440
0,518
[0 568
0,603
0.698
0.740
0.722
0,724
0,738

0,750

0,769

0,465
0,362
0450
0,498
0.566
0,606
0,682
0. 710
0.726
0,742
0,765
0,796
0.803%

0,465
0,358
0,433
0,486
0.559
0,609
0,659
0,709
0.753
0,783
0,822
0.857
0,896

0.487

0,165
0,370
Ouledids.
0,528
0,586
0,62
0,748
0,729
0& ?11.8
0,756
0,770
0.804
0,842

0,163
0,370
Oeli2idy.
0.507
0.582
0.6%1
0. 724
0.756
0. 77k
0,801
0,826
0,843
0.865

0,167
e 371
0. 540
0,498
0,584
0.6%1
0. 724
0,778
0,822
0,864
0,900
0,948

1.002

0.537

0,167
0,378
0.459
0,528
0,606
0.6L7
0,738
0,752
0.777
0. 801
0834
0,861
0,898

0.165
0,378
0. 462
0,52%
0.612
0,650
0,742
0,806
0,825
0,854
0.902
0,948
0.996

0.165
0,379
0,447

0.509

0,606
0,660
0.760
0.852
0,894
0 » 9‘&9
0.987
1,050
112k

0.587

0.165
0,360

0shb2

0.544
0.608
0,680
0,762
0.779
0,814
0.852
0.901

0,929

0.972

0,165
0.372
0.462

0,538
“0.615

0.686
0. 77k
0.838
0,87
0.926
0,984
1,060

0,163
0.376
0,164
0.5249
0,627
0,704
0,802
0.928
0,988
1.020
1,072
1,444

1,242

0.637

0.165
0.379
0474
0.548
0,622
0.716
0,788
0,810
0,868
0.924
0.963
1,011

.07

0,165
0.376
0472
0,546

~0,632

0.749
0.800
0.865
0.936
0.98L
1,033
1,400
1.187

0,165
0.381

Oo72

0,533
0,635
0.8%
0.971
1.042
1,08
14136
1,202
1.316

0.687

0.163
0,379
0.468
0. 549
0,626
0.707
0.806
0.850
0.913
0.986
1,032
1,060
1.123

0.165
0,379
O.472
0,546
0.617
C.712
0,814
0,902
0.973
1. 047

14136
1257

0.165
0.372
O.472

0.539

O, 629

0,720
0,838

0,977
1. 069
1.120
1,162
1,228
1.318

0.737

0,165
0.376
0,468
0,544
0,633
0.717
0,820

0.869

0,958
1,015
1,086
1,115
1,169

0,165

0,368

0,468
0,528
0.633
0,718
0,826

0,998
1.060
1404
1e140
Qn2ﬁ6

0,165
0,363

0.462

0.526
OO 625
0.718
0.838
0.980
1.058
1.106
1614
1.202
1.287

0. 787

0,165
0,366
0,464
0,533
0,628
;709
0.826
0,900
0,982
1,042
1,100
1.136
1,487

0,167
0,366
0,460
0.530
0.624
0. 704
0,819
0. 910
1.010
1,083
1.400
‘%a‘”&g
1206

0.165
0.360
0., k560
0.521
0,643
0,696
0.811
0,936
1,022
1.073
1’118
1 .16l
1,236

0.837

0,165
0. 350
0.463
0,519
0.649
0.718
0,829
0,896
0,980
1,039
1,096
1,428
1,176

0,165
0.352
0.456
0.516
0.643
0,702
0,803
0,886
0,980
1,036
1,090
1,122
1.178

0@165
0,357
OB
0,508
0,598
0,682
0.778
0,895
0. 981
1.021
1,072
1.118
1.188

0,887

0,465
0.359
Q. 459
0.524
0,600
0»692
0. 78

0,852

0,956
1.007
4,074
1,096
%Q‘tk"ﬁ

0,165
0,352
0,452
0,502
0,596
0,642
0,738
0.846
099-55‘0
0.984
1.053
1.088
1e132

0.465.

0y 304
Oulihi2
0.4:891
0,569

0,646

0.7h2
0,842
0.928
0.973
1.014
1.072
16140

0.165
0,356
0,459
0,517
0.582
01653
0,709
Q. 791

0.872

O# 9}4‘0
1.002
1. 038
1,073

0.165
60352

0.496
0,572
0.613
0,702

0,865
0,936
0.996
4.040
1,056

0,165
0,348
0. 1.51
0,473
0,548
0,642
0,693
0,769

0.873 -
0,908
0.950
1.018
1,078




6= 675
6 = 90°
6 = 11247

<2

WoNE o O

sl

0.237

0.165
0. 352
0.410
0u456
0.483
0,522
0,567
0,629
0.650
0.678
0,682
0,706
0. 746

0.165
0, 34,2
0,38
0.402
0422
0.458
0.558
0590
0,618
0.638
0.668
0,698

0,165

06307

0,343
0,345
0,356
0.372
0,399
Oa'&-’l 8
0,446
C.452
0,464
0.473
0,480

0.287

0,346
0,402
0,46

0,485

6.516
0.556
0,604
0.638
0,652
0,670
0,700
0.728

0,165
0.333
0.3572
0.399
0420
0.450
0494
0,552
0,592
0.614
0,627
0.662
0,695

0,165
8. 302
0,338
0.338
0,352
0. 370
0.396
0al13
0."!{-57
Oulih6
0.452
0470
0.473

TABLE IV, (Cont)

0.337

0.163
0.3%28
O3k
0.466
0,506
0,550
0,602
0,643
0.657
0,672
0.712
0.738

0,165
0.321
0.372
0,402

Oel29

O, 464
0.503
0.578
0.643
0.637
0,642
0,683
0,748

0,165
0,302
0.33%6

Bagse Suction Coefficients for

20° jet

deflection

0.387

0,163
0,333
0.396
0,446
0.478
0,546
0,568
0.619
0,684
0,708
0.725
0,761
0.782

0,165

0.328
0.378
0.408
0,458
0.483
0,529
0.627
0. 661
0,688
0. 710
0,740
C.772

0.163
0,309
0.342
0., 35,
0,376
0. 388
0,409
0,466
0,48l
0.492
0,500

- 0.508

0514

Osli37

0,487

0.163
0,362
G418

0476

0.544
0.582
0,654
0.752
0,808
0,832
0.886
0.922
0.97k

0,163
0, 341
0.398
0.431
0,506
0,542
0,602
0.737
0,802
0.822
0,880
0,907
0,901

0,465
0.346
0. 358
0,394
G429
Oeh»ﬁﬁ
0,509
0,576
0.627
0,641
0,673
0,696
0,702

0.537

0.164
0,365
0428
0,498

0,560
0,622

0.726
0.814
0.872
0,926

0.973

1. 014
1.068

0,163
0,358
0,402
O LhL?2
0.530
0.578
0.640

0. 790

0.857
0,900
0.958
1,000
1. 0LO

0,165
0.322
0.375
0.398
0,457
0,502
0.548
0,621
0,675
0.726

0,765

0. 77
0.796

0.587

0.165
0.365
0.428
0,454
0,582
0,668
0. 73k
0,879
0.950
0.996
1,056
1,098
4.176

0,165

0,356

0.448
0,466
0,552
0,60k
0,682
0.8L9
0,922
0,966
150}(}
1.072
1.112

0.165
Q, 322
0, 389
0. L26
0,463
C.571
0,672
Oa ?2+6
0.791
0,843
0.868

0,881

0.637

0,165
0.368
Ol 7
0. 506
0.598
0,665
0,765
0,932
1.016
1.0L7
1.400
1,156
1,202

0,165
0. 347
0,432
0,481
0.572
0,625
0.717
0.918
0. 994
1,038
1.078
1,128
1.157

0.165

0,322
0,396
O. 437
0,491

0.533
0,599
0.735

0.818
0,862
0,904
0,908
0,926

0,687

0,165
0.356
0,450

10,509

0.598
0.667
0.786
0.93%6
1,024
1,097
1.126
1,178
1.226

0,165
0. 345
0,438

0,489

O‘e 5?8
O 3 637
0,743
0.996
1,001
1,067
1.097
1,132

1,160

0.167
0.318
0403
0.d42
0,498
Os5h6
0,628
0. 775
0.852
0,900
0.9%2
0.932
0.946

0.737

0,165
0,351
Ouledydy.
0.502
0,590
0.656
0.772
0.936
1,016
4.064
1104
1,456
1.192

0,165
0,341
0,438
0,481
0,560
0,611
0,702
0.895
0,994
1.032
1.070
1.098
1,482

0,165
032
0,408
SN

0.493

0. 5L2
0,606
O, 7621-
0,855
0.887
0.932
0.956
0.973

0.787

0.165

0.347

0432
0,488
0.562
0.635
0.733
0,892
1,002
1,044
1.078
4.07
1.135

0.165
0, 349
0,446
0. 460
0.537
0,588
0,673
0.852
0,942
6.990
1.022
1,046
4,074

0,165
0,322
0. 396
0431
0,485
0,528
0.591
0.73%6
0,798
0,83
0.869
0,882
0.913

0.857

0.165
0,336
0.420
0,464
0. 544,
0.612
0.675
0.851
0.928
0.962
1.002
1,04
1.096

0.165
0,328
G 02

0.2

0,501
0,542
0,629
0 811
0,878
0,948
0.958
0.985
1. 014

0,165
0,309

0,381

0,442
0,456
0.498
0,574

0,680

0.756
0,798
0,815
0,842

0,887

0.165
0.330
Oslitly
0.451
0,522

C.570

00 65£&
0.769
0.852

0,894

0,96
0,978
4024

0.165

0,324

0,396
0,420
0,470
0,510
0.586
0,709

0.790

0.837
0.882
0,918
0,916

0,165
0,297
0,362
0,386
O 27
Oy
0,512
0,591
0.656
0,668
0,702
0, 724
0, 748

0,937

0.165
0,322
0,404
0.433
0,496
0,537
0,60k
0,702
0,786
0,823
0.878
0.925
0.964

0.165
0,316
0,384
0,402
0,442
0.478
0,524
0,642
0.709
0.762
0.792
0.850
0,887

0,165
0,281
0.338
0,358
0.384
0,402
0457
0.515
0. 544
0,602
0,593
C.637
0.651



TABIE IV, (Cont) Base Suction Coefficients for 20° jet deflection

0.237 0,287 0,337 0.387 0,437 0,487 0.537 0.587 0.637 0.687 0©.737 0.787 0.837 0.887 0.937

s B

8=13° ¢ B ‘

' A65 0,165 0.165 0,165 0.167 0,165 0,165 0,163 0,163 0,165 0,465 0.165 0,165
282 0,286 0.288 0,298 0,304 0.30L 0.312 0,302 0,340 0,310 0.298 0.268 0,272
L3170 0,320 0.328 0.339 0,345 0,358 0,366 0,381 0.38% 0,378 0,363 0,342 0,304
L302- 0,308 0.328 0,351 0.368 0,388 0,402 0,402 0,418 0,405 0.3%88 0,356 0,318
302 0,308 0.332 0,367 0,390 0,409 0.426 0,438 0.443 0,443 0424 0.372 0.330

J
0 0.165 0,165 0
4 0.277 0.282 0
2 0.317 0.315 0O
& 0,298 0,298 0
6 0,298 0,298 ©
8 ' 0
0
0

0,290 0,290 0,29h 0,302 0,340 0,382 0,420 0.428 0,442 0469 0480 0,478 0.456 0.382 0,32
10 0,290 0,290 0,294 0,302 0,351 0,392 0,436 0,45, 0.L72 0.508 0,549 0,522 0,490 0.436 0,362
15 0.250 0,290 0,294 0,302 0,351 0,416 0,468 0,528 0.590 0,638 0,642 0,620 0,562 0481 0,383
20 0.290 0,290 0,294 0,302 0.362  0.L40 0,517 0,587 0,659 0,700 0,702 0.658 0.591 0,502 0,396
25 0.290 0.290 0,29, 0,302 0,362 0,452 0,542 0,622 0,698 0.746 0.753 0.682 0,607 0,518 0,402
30 0,290 0,290 0,29, 0,302 0,380 0.473 0.565 0,651 0,730 C,78% 0.780 0. 747 0.636 0.522 0,413
35 0,290 0,290 0.29L - 0.302 0.392 0.492 0,584 0,675 0,752 0.810 0,802 0,739 0.655 0.5,0 0,422
o 40 7 0.290 0.290 0,294 0,302 0,408 0.515 0.605 0,690 0.771 0,832 0.830 0.760 0.670 0,561 0.430

8 = 157

0 0165 0,165 0,163 G165 0,165 0,165 0,467 0,167 0,167 0,165 0,165 0,163 0,163 0,165 0,163
4 0,270 0,266 0,266 0,266 0,280 0,28L 0,298 0,298 0.306 0,292 0.298 0,298 0.286 0,278 0.27%
2 0.302 0.296 0,296 0.308 0,32k 0,330 0,342 0,350 0,358 0,365 0,369 0.362 0.350 0,336 0.302
N 0,285 0,280 0,280 0,296 0.309 0.323 0,342 0.361 0,361 0,372 0,385 0,371 0.364 0,356 0,302
6 0.263 0,257 0.272 0,283 0.302 0,331 0.345 0,367 0,38, 0,390 0,402 0,395 0,362 0,328 0,300
8 0.256 "0.248 0,258 0,272 0.302 0,338 0,245 0,376 0,395 0,402 0446 0,407 0,386 0.343 0,309
10 0.248 Q.25 0,244 0,258 0,308 0.338 0,356 0,382 0,407 0.426  0.420 0543 0,402 0,374 0.315
15 0,248 0,242 0,246 0,256 0,304 0,338 0,373 0443 0,426 0,445 0,466 0,435 0,417 0.381 0,328
20 0.237 0.237 0.237 0,256 0,306 0,342 0,382 0.4% O.456 0,485 0,502 0476 0448 0,443 0,354

25 0.235 0.232 0,237 0,256 0,310 0,355 0,394 0,456 0,483 0,517 0.523 0,506 0,473 0.437 0,366
30 0,235 0,252 0,239 0,256 0.344 0,368 0,419 0,478 0,516 0,558 0,564 0,500 0,481 0,458 0.402
S35 0.235 0,236 G237 0,256 0,325 0,376 0.431 0,492 0,530 0.573° 0,587 0,525 0,502 04561 0,396
T, ko 0.235 0.232 0,237 0.256 0,331 0,376 0,L42 0,506 0,554 0,606 0,618 0.546 0,508 0,478 0,387

8= 180
0 0465 0,165 0,465 0,165 0,165 0,167 0,167 0,165 G, 165 0,165 0,163 0,163 0,165 0,165 0,165
4 0,268 0,266 0,264 0,268 0,280 0.286 0,298 0,302 0,302 0.288 0,298 0.298 0,282 0.278 0,27k
2 0,296 0,296 0,302 0,318 0,320 0.326 0.338 0,347 0,358 0,363 0.263 0,361 0,352 0,320 0,294
L 0,280 0.280 -0.286 0.298 0,307 0,320 0.338 0,347 0,358 0,363 0,363 0,361 0.352 0,320 0,299
6 0,242 70,240 0,24 0,258 0.272 0,296 0,320 0,342 0,360 0,368 0,372 0,368 0,356 0,320 0,291
8 0,226 0,228 0,234 0,242 0,262 0,288 0,316 -0.342 0,360 0,368 0,372 0,368 0.356 0,320 0.29
10 0,208 0,242 0,220 0,232 0,256 0,288 0,316 0,342 0,36L 0,380 0.382. 0.378 0.363 0,332 0,298
15 0.198 0,201 0.216° 0,232 " 0.2%6° 0,288 0,316 0,342 0,368 0.397 0,402 0,397 0,376 0,345 0,302
20 0,198 0,201 0,216 0,232 0,256 0,288 0.316 0,342 0,368 0,40 0.418 0,410 0.386 0,350 0,308
25 0.198  0.201 0.216 0,232 0.256 0,288 0,316 0,342 0,3%68 O040L  0.426 0,418 0,390 0.350 0,308
30 0,198 0.201 0.216 0,232 0,256 0,288 0.316 0,342 0.368 0.415 0.434h 0,420 0,396 0,359 0,312
35 0,198 0,201 0.216 0.232 0,256 0,288 0,316 0.342 0.368 0.430 0.4k 0.423 0,400 0,365 0,320
L0 0.188 0.190 0.200 0.229 0.248 0,272 0.301 0,343 0,388 0,546 ©

A48 0,427 0,h02 0,365 0,320
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TABIE V.

Variation of Cp ratio with CJ ratio for the
jet in the overchoked state.

Gp with jet at overchoked GJ

¢ ratio
P G with jet at choking C
P J
GJ ratio ov&réheked,value of GJ
' choking value ,of ﬁJ

8= 0° 6 = 2° | 8 = 5°
| g=0" 15° 90° 135°  480° 8 =0° 45°  90° 135°  480°
‘1@0 140 4.0 < ?00 1&0 «2&(}‘ ’29,0 1!*0 130 1.0 1‘0
0.95 0.95 0,95 0.95 0.96 0.96 0.95 0.96 0,96 0,96 0.96
0.92 0,92 0,93 ©.93 0,95 0.93 0,92 0,92 0,92 0,94 Q.94
0,90 0,50 0,90 0.9 0.91  0.92 0.90  0.91 0,90 0.9  0.91
0,89 0.90 0.90 0,90 0.90 0.94 0,90 0493 0.91 0.9 0,92
.89 0,90 0,89 0,90 0,91 0.9 .90 0,90 0.9 0. 91 G.90
o o 6 = 10° o o o o 8 = 20° o o
8=0 L5 90@ 135 180 6=0 L5 900 135 4180
4.0 1.0 1.0 1.0 1.0 1,0 1.0 1.0 1.0 1.0
97 .96 .97 .98 .98 97 +96 .98 .98 .98
-9 « o 9 .95 .96 <95 «95 .96 97 .97
.92 9L « 9k o 9L « 90 .92 « 9 9k .95 95
.92 .94 92 92 «92 .92 .92 +93 « 9k « 9

91 W91 91 W9t L9 92 .92 .92 Ok L9



