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EXPERIMENTAL INVESTIGATION QOF EFFECTS OF JET DECAY RATE ON
JET-INDUCED PRESSURES ON A FLAT PLATE: TABULATED DATA

By
John M. Kuhlman, Don S. Ousterhout, and Ronald W. Warcup
SUMMARY

This report consists of tabulated data values for all results
presented in graphical form in NASA CR-2979, and together with
that report comprises the final report for grant NGL-47-003-039.
Data are presented for a small scale experimental model study of
a single round jet exiting perpendicular to a flat plate into a
uniform subsonic crossflow. The data are grouped into. four mainv
sections. Section 1 presents the static, or no-crossflow, nozzle
calibration data. Section 2 lists the individual plate surface
static pressure measurements, as well as the integrated loads, for
each jet nozzle configuration and velocity ratio. Section 3 lists
the jet centerline location data and the appropriate power law curve

fit equation, and section 4 lists the jet dynamic pressure decay data.
INTRODUCTION

An experimental study has been undertaken to determine
the effects of jet decay rate upon the pressure distribution
induced by the jet on an adjacent flat plate. This simplified
geometry of a single circular jet issuing at right angles to a
flat rectangular plate into a uniform subsonic crossflow has
been utilized as a simplified model of the interaction of the
exiting engine efflux with a fuselage or wing of a jet VTOL
aircraft. Such an interaction between propulsive and aerodynamic
loads is particularly important during transition from hover to
forward flight, and has been found to be strongly configuration

dependent (refs. 1,2, and 3).



The current data have been summarized previously in refer-
ences 4 and 5, but in those reports only graphical comparisons
of the data were made. The present report presents all data
from references 4 and 5 in tabular form. The experimental con-
figuration studied was the previously mentioned simplified
model of a jet VTOL aircraft engine exhaust. Decay rates of the
jet have been varied through use of axisymmetric centerbodies,
or plugs, placed along the jet centerline in the jet nozzle and
plenum. These centerbodies, having either a flat or a hemispher-
ical tip, caused nonuniform jet exit plane dynamic pressure'
profiles, and increased the jet decay rate over that of a uniform
jet having no plug. Details of the experimental apparatus and

procedure have been given in references 4 and 5.
SYMBOLS

Data are presented in nondimensional coefficient form or in
both SI and U.S. customary units where appropriate. Measurements

and calculations have been made in U.S. customary units.
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Bogf effective jet exit area, m? (ft?)

Deff effective jet diameter, m (ft)

Dn nominal jet diameter, m (ft)

K constant in equation (3-1)

AL jet-induced 1ift loss, N (1b)

m jet mass flow rate, kg/sec (slug/sec)
M jet-induced pitch moment, N-m (lb-ft)

n exponent in equation (2-1)

P, jet exit static pressure, N/m? (lb/ft?)
q dynamic pressure, N/m?(1lb/ft?)



crossflow dynamic pressure, N/m? (lb/ft?)

jet volume flow rate m3/sec (ft3/sec, or CFM)
radial coordinate measured from jet centerline,

m (ft)

Veff/vw, jet-to-crossflow velocity ratio, also ideal
gas constant, J/kg-K (ft 1lb/slug R)

arc length measured along jet trajectory, m (ft)

jet thrust, N (1b) ’

jet exit temperature, K (R)
effective jet exit velocity, m/sec (ft/sec)
crossflow velocity, m/sec (ft/sec)

streamwise platé coordinate, origin a center of jet
orifice, m (ft)

transverse plate coordinate, origin at center of jet
orifice, m (ft)

coordinate perpendiculér to plate, origin at center
of jet orifice on plate surface, m (ft)

specific heat ratio
crossflow density, kg/m3(slug/ft?3)

PRESENTATION OF RESULTS

Data for static or no crossflow nozzle calibration are pre-

sented in section 1, while the tables of jet-induced plate surface

static pressures and total jet-induced lift loss and pitching

moment are presented in section 2. Section 3 displays all jet

centerline trajectory data. Section 4 lists the jet centerline’



dynamic pressure'decay data. These data have been obtained for
the following jet-centerbody configurations: no centerbody,
flat ended centerbody flush with the nozzlwe exit, flat centerbody
submerged 0.375 D, below the nozzle exit, flat centerbody sub-
merged 0.875 Dn below the nozzle exit, flat centerbody submerged
1.375 Dn,below the nozzle exit, round ended centerbody flush
with the nozzle exit, round centerbody submerged 0.5 D, below
the nozzle exit, and round centerbody submerged 1.0 Dn below the
nozzle exit. At the beginning of each section.of the current
report, a brief description of the data presented is given, as
well as a table which lists how the data are organizéd in that
section. No detailed discussion of these results is given in
the current report, since it is intended merely as a data tabu-

lation. Such discussion of results appears in references 4 and 5.



SECTION I: STATIC NOZZLE CALIBRATION DATA

Nozzles used in the current work and in references 4 and 5
have been calibrated in the static, or no crossflow case cnly,
using the following procedure, first developed by Ziegler and

Wooler in reference 6:

1. Record barometric pressure, nozzle exit pressure and
exit temperature, and jet flow rate.

2. Traverse 0.25 in. above nozzle exit plane across jet and

record g versus I.

3. Integrate product of r times g graphically to calcu-
late jet thrust.

4. Calculate effective jet dynamic pressure from

26

q = - ~ (1-1)
2RT - l;_]'(g)z '
e

Y o\m

where (pe,Te) are exit plane pressure and temperature, T- is
the measured jet thrust, m is the jet mass flow rate, and
Y equals the specific heat ratio.

5. Calculate effective jet velocity and effective jet area

from
mRTe
\Y = : (1-3)
eff Pe Aeff
and Deff = 4 Aeff - ) (1‘4)
™

The calculated effective exit plane welocity, has

\Y4
eff’
been used to calculate the nondimensional velocity ratio, R,

for the crossflow data using



where the subscript = refers to crossflow free-stream condi-
tions. This generally leads to no more than a 5 percent ‘
difference between - R values in the current work and values
calculated as the square root of the ratio of the dynamic
pressures. Since the estimated accuracy of the computed R
values in the current work is no better than 5 percent, largely
due to the measurement of the jet thrust, T, the current R
values may be considered equivalent to R values calculated in
the more traditional manner. One exception to'this is for the
flat-ended.centerbody flush case, where it is estimated that inac-
curacies in measurement of T, and hence in R, are at least 10
percent. This is due to the size of the pitot static probg used
[0.159~cm (1/16-in.) diameter probe body], which is of the same order
as the width of the annular jet exit region, 0.318 cm (1/8 in.).
Thus, it is believed that g values are reduced due to a block;
age effect of the probe, as well as being averaged spatially

in the shear layers at the edges of the jet.

Nozzle exit plane dynamic pressure profiles are shown in
figures 1 to 8, and calibration data are tabulated in table 1.
The local dynamic pressure in figures 1 to 8 is actually propor-
tional to the vertical distance between the total pressure curve

and the static pressure curve. Both curves were recorded at a
distance of 0.635 cm (1/4 inch) above the nozzle exit plane, by
first recording the static pressure distribution, and then moving

the pitot static probe upwards 0.635 cm (1/4 inch) and recording
the total pressure curve.



Table 1.

Tabulated Static Mozzle Calibration Data.

Nozzle 2 Te po T m 9 Veff Deff

Configuration m3/sec (CFM) K (R} kra ubf/ﬂ?) N (lhg) kg/sec (lb /sec)  kPa (lbf/ft7) m/sec (ft/sec) m {ft)

No plug "0.0779 (165) 292 (52%) 102.1 (2132) 12.7 (2.86) 0.0936 (0.2063) 11.6 (242.9) 140.2 (460.0) 0.0264 (0.086%)
Round plug flush 0.0375 (79.5) 292 (526) 100.7 (2103) 6.14 (1.38) 0.0452 (0.0996) 11.4 (238.3) 140.1 (459.6) 0.0185 (0.0607)
Round plug .

0.5 Dn down 0.0632 (134) 293 {527) 102.4 (2139) 11.2  (2.51) 0.0761 (0.1678) 13.6 (284.8) 152.1 (499.0) 0.0228 (0.0749)
Round plug

1.0 Dn down 0.0778 (164.8) 299 (538) 102.1 (2132) 13.3 (2.99) 0.0936 (0.2063) 12.57 (262.6) 147.5 (484.0) 0.0260 (0.0852)
Square plug flush 0.0269 (57.0) 291 (524) iol.4 (2119) 4.08 (0.918) 0.0324 (0.0714) 9.91 (206.9) 129.5 (425.0) 0.0162 (0.0531)
Rraare plug

0.375 Dn down 0.0318 (67.4) 295 (531) 100.0 (2088) 4.89 (1.099) 0.0383 {0.0844) 9.90 (206.7) 131.4 (431.0) 0.0177 (0.0582)
Square plug

0.875 Dn down 0.0589 (124.7) 223 (527) 104.2 (2177) 9.70 (2.18) 0.0709 (0.1562) .12.0  (250.9) 141.5 (464.1) 0.0228 (0.0749)
Square plug

1.375 Dn down 0.0698 (147.8) 296 (533) 101.2 (2113) 11.5 (2.59) 0.0840 (0.1851) 11.6 (241.4) 141.6 (464.5) 0.0252 (9.0826)
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Figure 1.

Static nozzle exit plane dynamic pressure profile;
no plug.
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Figure 2. Static nozzle exit plane dynamic pressure profile;

hemispherical tipped plug flush.
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Static nozzle exit plane dynamic pressure profile;
hemispherical tipped plug down 0.50 Dn.
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Figure 4, Static nozzle exit plane dynamic pressure profile;
hemispherical tipped plug down 1.0 Dn.
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Figure 5. Static nozzle exit plane dynamic pressure profile;
flat tipped plug flush.
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Figure 6. Static nozzle exit plane dynamic pressure profile;

flat tipped plug down 0.375 Dn'
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Figure 7.
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Static nozzle exit plane dynamic pressure profile;
flat tipped plug down 0.875 Dn'
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Figure 8. Static nozzle exit plane dynamic pressure profile;
flat tipped plug down 1.375 Dn'
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SECTION 2: PRESSURE COEFFICIENTS AND INTEGRATED LOAD DATA

In this section the experimentally mgasured plate surface
pressures and integrated loads are presented in tabular form.
All pressures have been non-dimensionalized by the crossflow
dynamic pressure, g, , and have been calculated as the differ-
ence between the static pressures with‘the jet flow on and off.
The integrated lift losé and pitching moment data have been }
calculated by integration of the pressure data. These have been
calculatéd assuming the pressure to be constant on each panel.
centered around the individual pressure ports. In figure 9 the
port locations on the plate are shown, and table 2 lists the'

radial locations of each port.

At the top of each pressure distribution table, pertinent
data defining each nozzle configuration have been listed, includ-
in¢g the jet-~to~crossflow velowity ratio, R, the plug'submergence
depth and centerbody diametér, in nominal jet diametgrs,'the ef-

fective jet diameter, in inches, the plug diameter, in

D
eff’ ,
inches, the jet volume flow rate, Q, in m3/sec and CFM, the

crossflow velocity, V_, in m/sec and ft/sec, and the jet thrust,

T, in N and 1b. 2lso included are the dates each data run was

made.
The data for each configuration may be found in the following
takles-
‘ Table (part a. for pressures,
Configuration R b. for loads)
No Plug 9.11 2-1
7.81 2-2
6.51 2-3
5.21 2-4
3.91 2-5
2.61 2-6
Round Plug
Flush 9.08 2-7
6.81 2-8
4.54 2-9
2.27 2-10

16



Table (part a. for pressures, '

Configuration R b. for loads)
Round Plug
Down 0.5 D, 10.35 2-11
7.76 2-12
5.18 2-13
2.59 ) 2-14
Round Plug ' B L
Down 1.0 D 9.98 : 2-15
7.49 A . 2-16
4.49 o 2-17
2.5 2-18
Flat Plug ‘ o
Flush 8.78 2-19
6.58 : 2-20
4.42 | 2-21
2.21 . 2-22
Flat Plug : -
Down 0.375 Dn 8.72 2-23
6.53 . . 2-24
4.36 2-25
2.18 2-26
Flat Plug .
Down 0.875 Dn 9.49 2-27
7.11 . 2-28
4.74  2-29
2.37 ; 2-30
Flat Plug
Down 1.375 Dn 9.48 , 2-31
7.1 2-32
4.74 2-33
2.3 2~34
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Figure 9. Plate pressure port distribution.




Table 2.

Flat plate pressure port

locations.

Pressure

Radial Distance
Port No. cm (in.)
1 1.905 (0.750)
2 2.223 (0.875)
3 2.540 - (1.000)
4 3.493 (1.375)
5 4.445 . (1L.750)
6 5.398 (2.125)
7 €.350 (2.500)
8 7.303 . (2.875)
9 8.255' (3.250)
10 9.208 (3.625)
11 10.160 ' (4.000)
12 11.430 (4.500)
13 12.700 (5.000)
14 13.970  (5.500)
15 15.240 (6.000)
16 16.510 (6.500)
17 17.780 (7.000)
18 19.050 (7.500)
19 20.320 - (8.000).
20 20.638 (8.125)
21 20.955 (8.250)
22 21.273 (8.375)
23 21.590 (8.500)
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Tabde 2-la. Pressure coefficient data for no plug configuration, R = 9.11

NO PLUG fe?RnTH
R = 9,11 PLUG NEPTH = ,0pp EFFECTIVF JET DIAMETER = §,84 CENTFARODLY DIAMETER = 6,u0
JET FLOW PATE & 4,672 CMM ( 18,00 CFM ) FRFE STREAM VELOCITY = 15,4 M/5 ¢ s¢,%5 F/5 )
JET EFFECTIVF VFLOCITY = {4@&,2 M/S ( 464,04 F/S ) JFT EFFECTIVE THRUST 212,727 N (2,R61¢ LR )
HON=NDIMENSIOMALIZFD PRESSURES
ANGLE (DEGREES)
PORT [4] 10 2@ g 45 6¢ 75 9¢ 105 120 135 180 tan 170 tgu

1 2.0011 (.2762 0,688 =3,2901 ~a,7104 «1,1529 =1,4749 =§.5584 «],4749 =1,2217 =1.0152 —Q.Rﬁss =}, 7497 =@ 70179 =p,%6391
2 9,8000 0,0000 «0,088% &3 ,2778 «0,6219 «,9732 «{,1799 «3 2758 1,1356 -t,nas@ «A 8087 «g 6760 »0,5531 «0 5359 &0 5442
3 343737 =0,0615 =01,1672 =0,2778 =@, 5113 =0, 83¢R ={, 0004 *1,0521 =@2.9390 «0 8456 «p,673%5 =g,5285 =N, 4007 =@,4131 =1.4326
4 «0,1%24 «0,1450 -a,s°i7 «?,2704 =2, 398R o 5585 og 6981 «0,7399 «f 6981 @ 5506 «0,3130 ,3196 «11,2438 ot 2483 «0,2286
5 21,1622 *(,174% =a,199) =(,2581 3,359 «0,4474 «=3,5359 =0,5678 «0,5408 =0,4228 =2,3245 =@,2237 =0.1917 =p,.1794 =u,/1619
6 «,1647 w0 1745 a0, 1917 20,2237 «0,3097 «#,4007 w0, 8425 «0,4572 «A,3937 «¢,3318 «4,2458 =g 1770 =0,4278 <4,1126 «b,1499
T *2:1426 *p, 1549 «a, 1819 =p,2114 *n,26A6 =(1,3171 *0,3935 *n 3908 ~@G,363R =,2753 *n,1917 =@, 1%9R =0,1131 *0,1254 =@.1082.
B «@,1450 @ ,1549 ot 1696 1917 «7,2409 «7,2655 01,3269 =r,3417 «2,324%5 -3,236¢ <A, 1549 g, 1303 =0,1057 =9,1082 =0, 0359
9 *3.1131 =0,1478 -u.idzﬁ “Ga1672 ©0,2139 «(i,2409 =0,2704 =a,2R27 =1,2507 =0.2040 =0,1377 ~g,10¢R *0,0959 «a,.¢836 =n,p98)
190 0,000 @,0060 6,3000 0,000 ¢, 0000 «n,2237 <0 ,2537 ~0,2630 «0,2909 = {784 ~6,127R «3,a787 «7,0664 «p Q836 «0,0639
§1 7.0002 A,0000 O.0000 @.0000 @.0000 =0,1770 ~¢1,2761 ~2.23R4 =0, 218R =¢. 1721 =us1180 =q,0516 =0.¢565 =0.QRRS =i, 0615
12 A,0000 0,0008 06,0060 0,0000 A, 0000 O.0000 <0, 1966 «a,21R8 <A, 1844 o7 {524 -n,09R3 -a,0h6d4 <4, 091F -0, 0615 0,516
13 02,0000 A.0000 Q.8000 A.0000 {,0000 0,0000 =@,1672 =@ 1647 =0,1573 =0,1327 =nvhb4d =¢,0295 =0, 0197 =¢,0442 =0,¢39)
14 @,000¢ @,0000 ¢,0000 84,0600 00,0008 G,0000 00,0000 «0,1819 «0,1573 «p,12724 -p, 0664 o Goo0 -e.ua@ﬂ ., 2369 i, 1442
15 @,8000 02,0000 0,000 6,600 90,6080 0,2000 00,0000 =0,3524 «@, 1475 «p 10057 «a,0590 ¢,0020 =6,0123 «0,0320 «0,0270
16 Q.0000 Q,0000 00,0000 P,6008 F.0000 R,0000 (,0000 AACAE Q0000 Q.00 @000 G,8000 @oU0Ee U008 =0,p4867
17 98,0000 04,0000 A,0000 @,0000 00,6000 @,0000 Q,0000 G,000¢0 A AGAR  ¢,A000 (,0000 2,008R 00,0000 08,0000 «i,0320
16 0,0000 0,8000 §.0000 0,0000 G000 0,0000 #,0000 (.QAF B.0000 ¢.0P00 3.0080  §,A000 0,A000 0.0¢P0 =n,0u98
1% 41,0000 @,0800 0,3400 @,00080 a,6000 0 00¢a ﬂ;ﬁﬂﬁﬂ A OPGE O,A230 @,A000 B,0E00 @,0060 0,000 d.uuwu -?,0221
27 4.8000  A.0008 0,ARA7 N.A000 B,A000 A, 0000 02,0000 m;nuan ML RONP 00PN, A0R  G,0000 @,0A¢¢ (.001A =8,0344
21 A,900¢ @,0000 a,0000 ,000a 6,000 06,0000 A,0000° A,0000 G,0000 @,000% @,0080  9,0000 @,0000 ¢,0000 '“-ﬂ29§
22 A,000¢0 Q,2060  A,0000 @,0000 0,0040 9 ¢ara 3,0000 B,0000 @,A00¢ ¢,0000 00,0000 @060 ‘u.ﬂora 0, ae0n P aen

23 02,0900 00,0000 A,00A70 3,008  O,0000 B,000F @ A0C0 A.GEPE A BUAF 12,0000 A 0000 A,0080 A AR B,u000 =0¢197
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Table 2-1b. Lift loss and pitching moment data for no plug configuration, R = 9.11.
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12,9800
19,0540
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Pressure coefficient data for no plug configuration, R = 7.8l.
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-,12%1%
=n.1872
00,2078
“Pe2313
-0.2223
-3,1861
*R,1H62
il 1550

A 000
" ,00600
A.a000
f,a000
2.0000
¢, a000
?.8000
f,0000
2,340
0,080
Geanaa
2,0000
RPN

72,8000

3n
“0.3342
-0,2873
~0.3126
-7,30%
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Table 2-2b.
NON=DIMENSTONAL

AREA N =M
1.5194 7.,00¢627
2,3297 A,800912
4,2977 #.001490
8,1179 7.002033
12,9800 7.002407
18,8840 2,702660
25,6294 A.002528
33,R17% 2,002691
42,8474 A.002621
52,9185 #,08%5910
62,1473 #.000940
78,3142 #,015529
171,1776 - #.023827
121.5%20 A.7312%28R
143,7786 n;a41§52
167,857% M.041888
193,7886 #.,042742
221.5719 7.043423
239 ,R77% A,143021
247.4017 ".044176
255 ,0421 0.044341
262,7983 3.044536
279,67¢2 ‘A,A44798

LBeFT
#,000467
0,000673
7.,201099
7,011499
Aenn1776

n,A01962

B,A61939

n,NN190%
MeP1934
2,074360
?,006594
",A11454

N.71757%

",0213997°

7,730354
P.0301097
,031527
AeN320129
7,a32396
”.A325R4
7n,032746
A.A32R5n

7,433043

M/TD

A, A01RET
0,0A02715%
3.6044368
T Y Y]
1.00T7167
G,ANT9¢R
n.ean7828
a,pRRA12
n.am7§a§
A,n{7597

N.N266K1R

. 0,746234

A n1e94a

A,0%6R41]

1
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¥a124712
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A.129201

",136762
Me131524
a,132014
7132595

2,133376

N
“r 176763
-0,25394%
“P.4140192
“C 631208
=0 .8%4R¢0
.1,AR1938
=“1.303%4p
1, 526162
“1,746698
«1,913300
©7.0491223

-2,22968R

=2,441398

=2.581715

=2,718321

=2.722781¢
«2,7275084
“2.731158
.2;7336n7
=2.734845
=2,735632
“2+736%%%

v2,737165

LR
-6.23973b
-0,057287
P, IINRA
-n,141R9h
14192161
«¥,243719
"01,293126
-9,343001
*7,392658
-0, 430110
-0,460643

-0,541234

7.548R26

=P,%580370

- 611078

-'H.Gl?ﬁh!

-R,613161
'90613964

«¥,614515

“0,614793

«,614970

*¢#,615176

i, 615450

L/T

", A13IARYG
-0 ,1{9953
*1e?32537
(), F49597
*V.0hTI60H
=1, AR5N12
“Ne102456

-M,Il99}6

“ne137245

«Q,150338

. 1610V08
-, 175198

*0d191RIP

“P.202655%:

-0,213569
“0s213%40
-1,214317

*3.214598

“",214790

"Me214888H
-,214949
~he215021

=0,215117

Lift loss and pitching moment data for no plug configuration, R = 7.81.
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NO PLUG

x5 6,51

JET FLOW RATF =

JET FFFECTIVF VELOCITY = 144,2
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2-3a.

PLUG DFPTH =

Pressure coefficient data for no plug configuration, R = 6.51.
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Table 2-3b. Lift loss and pitching moment data for no plug configuration, R = 6.51.

NON=DIMENSIONAL
AREA

1.5194
2,3297
4,2977
8,1179
12,9900
18,9840
25,8298
33,8178
42,8471
52,91R8
62,1073
78,3142
121,1716
121.5520
143,7796
167,857
193,7R86
221,5719
239,877y
247 ,4017
2%%,0421
262,7983

279.6782

N M
n.70919
0,001749
@,0a294p
2.004673
n,706446
A, 000464
7.,010677
N.013267
7,016050
R.0%230228
7,029498

A.042520

L @,060%4R

2.078015%
7096312
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M
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N, AOARTR
h,AN1290
3,302168
?.0n3447
#,a04755
#,A06243
m,au?nis
n,009786
n,A11R3A

A,P1698A

W,A21758%

¥e731363

¢,844660
B.057544
A, 2T1040
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Table 2-4a. Pressure coefficient data for no plug configuration, R = 5.21.

NO PLUG 6=29<76
R = 5,21 PLIIG DEPTH = ,app EFFECTIVE JET DIAMFTER = 1,84 CEMTERRODY DTIAMETER = 0,00
JET FLOW PATE = 4,672 CMM ( 165,000 CFM ) FRFE STPFAM VELCCITY = 26,9 M/8 ( B8R, 4 /5 )
JET EFFECTIVF VELOCITY = 14@3,4 M/S ( 46R,R F/5 ) JET FFFECTIVF THRUST =12,747 ¥ (2,R656 LKA )
NON=DIMFNSTONALTZFD PRESSURFS
ANGLF. (DFGRFES)
PORT a te 2@ 30 4 6 7% 90 108 120 138 150 1ov 170 14y

1 ©0.234% @,1899 09,0446 =0,194) =0.ART3 «1,4461 »2,1938 =2,6131 =2,4921 =2.0775 =1,696% =1,5A57 =],402) =1,29R4 =1,2716
2 20,1339 2,1039 02,8179 «2,1720 «A,5R83 &1 1556 =1 6839 «2,0296 «2,0365 «1,7131 =1,8169 «1,2757 =1,172R8 1,067 ] 8657
3 90,0668 ©,0454 =0,0203 «A,(745 A ,5064 =$,9129 ={,3471 =1,6433 =1,6993 ~1,468¢ =§,1945 =1,0290 =1,9129 =0, R8T8 -H.9724
4 «0,0073 =0 ,0219 *0,A6B82 =a, 1688 =0,3457 ~5,5794 =g,0378 =1,0347 =1,1174 =1,0030 =0,7AR8 =g,6476 =0.5802 ~0¥.5567 =0.5827
S P ,A316 «0,0454 op 6714 «0,1389 =0,2597 =0, 4269 o2 ,5948 00,7336 «2,RN34 22,7466 =1, 5745 =g 4629 =0,4439 -01,4423 =01,4358
6 *0.1398 =@,0414 =3,0649 =3,1096 =A,2045 =0, 3287 =0,4536 55478 =0,5997 =2 5713 =0.4593 =0,34¢0 =0,3343 =0.3700 =0.3522
7 0414 =¥ 0406 @ ,0633 20,0893 =A,1639 00,2516 =G,3465 «n,4374 «0,402¢ «2,4723 =0, 3554 =¢,2637 «2,2572 01,3116 -9,2978
8 »0,0333 «0,2414 «0,0511 «A,B755 =0,1355 «03,1977 «0,2775 =p,3489 «@,3A95 =@, ,3R14 =0,2954 =3,2013 =0,1923 -0,2508 =¢,251b
9 «3.8276 =3,0390 *0,0414 =2,0649 =0,1128 =0, 1729 =0,2337 =G.20840 =~0,3246 =¢.3157 ~@,2532 =@, 1607 ~0.1623 =¢.2126 =~8.,2175
10 90,0000 @8,0000 04,0000 @,4600 74,0000 o, 1363 «0,1915 «p,2337 «0,2646 «¢,2878 «0,2126 =¢,13P7 «A,1185 =0, 1658 fm_zasa
1 0.4008 0,0058 N,0000 A.A00Y 0.0000 =R, 51128 =0,1623 *R.2021 =A.22R2 =0.22800 =0.1866 eg,. 1079 ~0.PR44 =(s 1550 *1,1923
12 a.zwad ?,0000 92,0008 @,A007 0,0040 A, 0000 =2,12R2 «p, 1623 =0,1964 «¢,1907 «0,1607 «¢,0771 =0,0665 <R, 1169 =¢,1615
13 RP009 72,0008 0.0000 B.00A3 2.0000 A,0000 =A,0941 =3.1298 =0,1582 =0 1591 =0.1307 =g 0617 =0.0552 =3.1063 =0,149)3
14 0,0000 @,0000 6,4000 04,0000 06,2000 0 acan 'a,auzu “N, 1096 «0,129¢ «@,129R =0,1039 = a%52 =0,.431h6 -w.nﬂsz‘-u.azaz
15 0,0090 @,000¢ 0,0000 0,000 0,0000 ¢, ara0 ﬁ,aaaa “0,A998 =0,0199¢ =0,112¢% =0,0(B52 =0,04¢6 =0,0162 =0,M662 =0,12¢9
16 @.0000 A,0000 7.0000 3.0000 #0000 ﬂ;aawa A.G000 P.00RG R,AN30 B.0000 (0000 g,8080 Q0000 06,0008 =0,1144
17 @,8200 0.,9904 a,0000 m.naanv 72,0000 ¢,p000 G 0000 @,00R0 0,0008 3,000 06,0000 ¢,A000 60,0020 @,¢00¢ =0,1055
18 28,7000 @,0000 0,0000 0,0000 @,.3000 @,P000 G,0008 @,0000 05,0000 G.ANE0  A,0000 08,4000 0,0nPA  B.PUE8 =A,091T
19 90,0008 @,0000 @,30A0 @,A080 0,000 B,AAAR 0,ANCH 01,4000 9,000 2,000 6,6000 (,A0CA #,p0C0 0,0000 «2,0917
20 @,0000 @,0008 §,00800 2,000 0,0000  7,pcA0 .00 (.AGRA P.ACAF 2,000 G.0000 @,4000 A, 00¢0 A, 6000 =Pen933
21 @,3000 ©,0008 §,0000 0,008 A,0000 ¢ 0000 A,0000 A,0026 O,0000 B,0P00 0,000 ¢,A0CF ¢,0R0R Q,8000 «Q,0B12
22 A,0000 0,00800 G,.8007 A,0000 0,400 P,0aRe A,GARC A,6000 G070 @,0000 A,0004 @,00e8 @,R0ul B,A00K =i,e917

23 0.8000 Q,000F 00,6000 A.,0000 G,A000 A,0080 A,0000 B,AR00C Q,BRC 2L,A000 N,R000  G,0000 Q00K 2,08000 =P, 0868
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Table 2-4b. Lift loss and pitching moment data fof no plug

NON«DIMENSIONAL
ARER

1.%172
2,3260
4,290R
R 1047
12.9%%1
1R, B5316
25,7883
33,7631
42,1792
83,8535
62,0074
78,18R3
11,0149
121,3566
143,547%
167,5877
193,4774
221,2187
23%,4914
247 ;0040
254 ,6132%
262,3758

270,235

N aM

A.A02466

A, pa3708

RN, AA6%16

A, 13109

#.G16461

A.A22526

N.n2920R
a,.A361R8
0.743598
”,154230
B.063316
A,079646
N.101444
9.119543
2.11702R

0.139938

M

n,143044

0.146147
n1143327
%¢149253
0,13@aﬂ4
A.151051

3,1%1904

LB<FT
a,0ntR19
",n1273%

A, PRARUA

?,B08194

A,012143
B PI6615
P 721544
",026692
#.032156
0,040000

A, 246702

@,458747

A, AT4RDS
a,aRRLTS
a.1041072
P, 163216
", 105500
2.,107798
n,1894086
".1103089
a,1187072
11415

L1211

M/TD

n,en7123
,0110014
A, 1191352
2,032796
".A48897
@, 066905
A, aRB6749
N, AnT481
M.129480
A, 161068
2,1RRe54
7,2365%4
A.301297
a,31%55083
",406982
7.415618
a,474R52
Med34067
fn,440542
©",443294
#,445760
A,448633

",451434

N
-0, 487979
-2 ,699101
“1,124911
-], ,660765
=2.101609
«2,661061
“3,1117%6
«3,529236
©3,925043
«4,252594
“1,506755%
-4,A44099
=%,2344530
-5 ,4R5691
=5,71219¢
-5,729Ra3
~5,747291

=5.763578

" -5,774308

«5,779797
-5,782761
«5,7873¢8

«5,791677

1

LH
w0 1UGRGH
M, 157158
=0,2%2R80
«¥,375361
*1,490426
-1, 598206
-(,699521
«1,793372
=1,88235¢
«¥, 955983
“1,¢13119
-{,2R9131
“1,1767¢4
=1,2131R3
“1.2R4100
“{,2RB060
«1,291991
14295652
«1,298065
“1,299074
-1,299965
-f.aaugnT

«1,3111969

coﬁfiguration, R = 5.21.

/1

“A,1I18281
-A, A54R4)
-, NR8247
-, 130949
171142
-0 ,208754
'“-2441{9
=0 ,276R60
“043007910
=,333606
“11,353%44

-“.Béuw.’i

C w3, A1p63¢

«01,433339
-ﬂ.4581uﬁ
*0+449469
-0,450R61
"t.d452139
«(1,452981
-?¢453333
-?,453644
-0, 454000

-0,4%5434)
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Table 2.5a. Pressure coefficient data for no plug configuration, R = 3.91.

NO PLUG 6e29=76
R = 3,91 PLUG DEPTH = ,a¢e FFFECTIVE JET DIAMETER = 1,04 CENTERRODY UTAMETER = ¢ 00
JET FLOW RATE = 4,672 CHM ( 169,00 CFM ) FRFE STREAM VEICCITY = 35,9 M/S ¢ $117,9 E/5 )
JET EFFECTIVF VELOCITY = 140,4 M/S ( 460,88 F/§5 ) JFT FFFECTIVE THRUST =12,747 N (2,R656 1B )
NONDTIMFNSTONALIZED PRESSURES
ANGLE (DEGPEES)
PORT @ 10 20 3a 45 [ 78 90 165 120 135 15¢ 166 17¢ 184

1 003189 @,28R87 A,170R =a.0167 *A.4215 1,098k <1 ,8797 =2,5564 =2,8716 =2,5198 =1,9560 =1,793@ =1,7379 =1.6736 =145675
20,2462 @,2249 09,1378 @,a072 -0 3289 -0 83785 =1,3782 «1,9344 22,1720 =7.03¢6 =1,6353 1,4551 «1,4049 «1,3177 <1, 3200
3 - P,18R4  A,1699 A,.1053 0,0072 =R,2665 <0 ,6275 =1 ,A6%T =1,4605 «1,7797 «i,6707) =1,3R14 -1.zdea =1,1361 =1,0977 ~1,12%7
4 A.e9R9  g,0926 0,050 03,0000 =0,1540 =0,3551 «p,.50R6 =¢,R127 =A,9988 ={,0349 “R BE15 *B,754¢ =A,74¢9 =3, ThBN «1,7377
5 #.0637 2,0618%8 a,6379 04,0000 «0,4922 -0, 2918 “?,3975 «u,51R1L «0,6514 «a¢ , 6997 «0, 60067 «¢ 50037 «1,5389 01,5936 «i,5R32
6 P.0510 A,0452  0,0298 0,048 =A.0S5{ =0, 1510 =n,2620 =0,36TT <8,4535 =;,4974 =0 4504 =, 3637 =0 3R4C @t 5141 =u,50u5
T 9,039 07,0352 0,0244  a,0099 =0,0343 -0,1039 «A,1897 «0,2643 «0,3356 06,3763 «0,3533 ~¢,2756 =¢1,2959 ap, 4165 <1, 4292
B @.,0384 7,032% 09,0235 08,0126 «0,01244 «0,@RY) =0,1459 =0,2006 «0,2598 «2,2923 =0,2670 =0,20TR =1,2239 =0,3325 =0,37623
9 ¥.2333 24,0299 3.0253 0.0126 *A,0181 =0,05%k =0, 1071 =0,1581 «11,§992 «¢,2313 =¢,2195% “0e.1590 =0,1613 =0,2R28 -u.aéqa
1 2,4000 0,600 0, 0004 ¢,0000 ﬂ,ﬂﬁﬁﬁv-a,vdiﬁ 0840 «p 1287 <0 1608 =¢,1R43 wi, 1Rt} -z.t?ﬁS *(,1274 wy3,2494 «,2918
11 R.0000 Q2,0000 0.0000 G.0000 A,0000 =0,0316 =0,0700 *3,1034 *0,1328 «p,1527 =01, 1455 «y,0994 =P#,0935 =0,1988 «1,2575"
12 92,0000 a,0000 a,0000 09,0000 08,0000 00,0000 «0,0542 03,0754 «B,1¢57 ap 1247 =0,1161 ~¥,0759 =0,0619 «A,1h08 ap, 2263
13 @,a6000 a,aaaé 72,0000 a.oaha A,A000  G,0A07 «A,01361 =0,06A5 «4,0847 = ,0967 =0,0915 «¢,A8520 ;w.w4c7 «%,1197 «2,1979
14 0.0000 00,0000 a,0000 @.0000 @,0000 ‘a.uuna P A0UQ -u.asaa ~A. 0651 =a,a745% -m.u714 *Ye@ITR =, 0262 =N 10112 =0, 178
15 a.e000 2,000 00,0000 4,0000 A,0000 38,0000 A,0000 =0,8375 <0 0515 «5,0678 wp. 0610 =0,08352 «2,0154 =0 #RBY wn, 1662
16 2.2000 (,0000 0,000 P.A00 A,0000 (ARG B,0000 B.G00H A,0000 02,0000 0.A000 0.A000 DaPUP O A PUBN =1, 1554
17 8.0000 90,0000 04,0300 8,000 A 000 00000 0,0000 A,A000 A, 000 02,0084 a,a000 G, AP0 U, 0000 A,0000 =i,1455
18 @,0000 Q,0000 @,0000 @,8000 06,4000 N AR D ,3000  ¢,0a00 O0,0000 P 0CR0  @,.0020 w.aﬂéﬂ PeQOER PN, OBPE =t 1337
19 92,0000 74,0000 46,0000 A,0000 @,0900 02,0000 A,0000 0,00EC A,0000 ¢,p000 N,0000  J,A000 0,00082 00,0000 «i,317¢
20 2,000 A,0000 A,0000  A,0000 0,0000 B,B000  0,0000 G.Q0RC BP0 @,2000  0,0000  @,A0R0 A, 0000 0.P000 =¢, 1188
21 @,09a0  A,000@ A,0000 A,0000 A, U000 GP00C  9,0000 0,0000 0,000¢  0,a000 9,0000 ¢,4000  0,000¢ 38,0000 =0,1152
22 2.0000 A,0000 04,0000 (.0000 A,0000 O,0000  A,0008  G,0000 (,0000  P,0008 W.008 2,8000 P.0000 (. 0A0¢ 11,1165

2} 0,0900 0,000 04,6000 @.,0080 0,0000 0,0000 0,0000 0,000 G,0000 08,0000 #,A400 §,0000 0,000 @,0000 ei,1170

T
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Table 2-5b.

NON=DTMENSTONAL
RRFA

1.5170
2.3260
4472908
R,11249
12,9591
18,8536
2%,7RA3
33,7631
42,7782
52.8315
62,0074
78 18R}
141 ,A149
121,3566
143,%47%
167,587
193,477
22142157
239,4914
247 0040
734,632
262,3758

27,2151

N ‘"

2. 006270

3,009498%

. A.n16961

#.029776
%,044749
?.761852
*_NRAT86
f.100551
0.121164
#.141835
7.158653
7,186006
7.219436
n.24638¢
@.274115%
",2R1139
A,2RR76%
#.296811
2,301760
¥.303857
7,3059%4
?.308141

?.310402

M

LR=FT
A, 11468
A, AuTan4d
Ba11251 02
#,02196)
¢,033007
P, N45622
P, 259566
A 0T4167
@,08937¢
a,104617
Ae117¢:123
7,137257
A.161856
2,191730
n.202187
2,207368
?,212993
#e21R928
#,222578
?4224125
7,225672
?a2272R5%

0,228957

M/TD

R.P18A23
A,02R202
Ae500374
[ LLERY
V,137908
#.183706
0,239851
",298648
"n,359864
“,4217260
N,475212
0,552690
P6S5S1T741
2,731769
B.R14142
3. RI5004
@, 857657
N.RR1587
#,896249
N.902180
#,908708
7.91%5202

”,921917

N
«? RAP2T1
«1,263414
=1.992827
“2,849968
«3,574731
=4,2497¢%
«4,R32962
=5,348525
«5,803611
*6,229026
=6,544754
-6,969232
“7.430696

«7,739375

»R.023215 |

fﬂ.755764
=B, 1AR656H

"Be1509¢1

«8,175255 .

“8.185420
«8,195429
«8.,2057¢8

=R ,2161RY

L

LA
=-(1,2010133
¢, 284020
=0, 4479RA
=0 ,6106721
-t JAMA09S
=1,95%334
=1 ,2R6450
=1,201234R
«1,304652
“1,4¢0486%
=1,471261
«1,5666R3
=1.670420
-1,739A12
“1,R03619
-1,813184
-1.825“26
*1.832322
-1,837797
-|.§4uu82
-1,842332
=1,844643

«1,R46997

Lift loss and pitching moment for no plug configuration, R = 3.91.

L/1

=0, N69F 40

-1, 00991 423

“Ne156332

*%,223573
i ,2R{99R
“1.333379
~¥,379134
“0,419579
-9,455279
~0,4R871%

*"1:513420

“,546719

“#s5R292¢
«0,60713%
"0e629402
-3,632740
“tt, 636105

"1,639419

-n,541329

“0.642127

-1,642912°

*A,6437418

-,644540 -

500d 0
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gr @Hvd IV
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R =
JET
JET

PORT

10

12
13
14
15
16
17
18
19
20
21
22
23

NQ PLUG
2,61
FLOW PA

o
2,366
09,3220
@e2786
@,1961
A,147%
Ped1?s
2,936
R.0771
02,0671
d.0000
72,0000
32000
B.2000
a,n0n¢
a,8000
A, 2000
a,0000
7,0002
A,0000
B,2000
7.0¢00
7,0000

[ ddds

1fF =

10
V,3457
72,3043
2a2704
A,1880
€.1428
Aa1131
2,7908
2.02773
0,064%
LT
a,0000
n,0000
f.0000
@,a000
@,A000
2, 0000
¢, 2000
2,a000
a,na00
a,n000
2.0000
9. 000

D.,0000

Table 2-6a.

h=2%«T6

4,672 Cum ¢
EFFFCTIVE VFLOCITY = 140,4

4
N.2847
n, 2614
Pa2300
" ,16%5
A,1276
Ae1021
n,0824
fn.0709
@,0597
BePRANA
73,0000
0,a000
P.0000
n,0000
A,A000
[ adi1
"R
@, 2000
A, 0000
a,00a0
d.annu
a,0a00

A,0000

PLUG DFPTH =
165,00 CFM
M/S ( 460,R F/S )

3n

Pressure coefficient. data for no plug configuration, R = 2.61.

Jofe
)

NONeDNTMENSTONALIZFD
ANGLFE (DEGRFFS)

A5

RA.1TR2 =0,0715

A.1700 =, 1115

Ae1657
B,1296
f.10%3
" IYLEE
B.0679
A.0583
7.0512
Pe0AAR
7,0000
a.a000
22000
a,0000
a,00600
2.0000
a,0000
. PRAR
A.0000
72,0000
7.00A0
A.,0000

. ARAR

f,1123
7,436
N,T472
[ 1]
a,0400
N.A3I6R
n,0347
A0
72,0000
@ R0an
A, 0000
,a060
0,a000
[X344dd
B, 0000
2,0000
0, uane
¢, 000
AP0
?,0000

Y dsld 4

[ YA
-,4009
-0,3240
“?. 2041
-0 ,2751
-A 0008
=G PPHA

A,Ac0n
.05/
N, apR?2
NerplR
AL.e060
B 000
r.0000
n.een0
A, nene
B, ranp
ALopnn
@,eenn
A, 000
,2a00
A, 0000
v, raan

(e 1]

15
=1,0547
-0,7478
=“A,5422
-7,2294
=0,1296
-3 ,AR04
=0,7546
“0,0416
-7 ,02R9
*h.01233
-0,01%3
00,2098
“A 064

a,0060
3,800
2. 0000
A.,n0en
A, 0060
n,ru0n
A, 0000
G000
0,000

A, 00R0

FFFFCTIVF JFT

FRFF STPEAP

NIAMFTER

VELOCITY =

JET FFFECTIVE THRUST =

PHESSUPES

ap
"1.7¢39
-1,1993
=(.A361
-n,3992
= ,23R7
=0.1591
~%,11235
»N.0876
-3,0693
"Ne0556
LY
-2,0346
“R.Q7A5
-0,0243
=, 9177
A.0a0p
P ARAP
n.eeen
92,4020
W, 0000
waacan
B AP

1 lada

105
=2,3¢02
«1,h632
=fe2011
-9 ,5938
= ¢3RAS
02521
eP,1RR6
-2,1448
«A,1173
=M. 092A
- 0TSS
-2, 0587
-P,0498
-7,0402
-?,0295

et
@ a0
[dl el
A, 0naap
é.aona
a,000¢
A neee

a,pupp

120
«“2,5734
=1 ,A906
=1s4367
¢ ,7R39
¢ 5490
*43592
@ ,26RQ
“2.2077
-0 ,1655
=¢.1?788
-, 1101
LR Y)
“CaPHRT
-G, 1541
-¢,0436

2.000¢
¢, 00ae
¢, 0000
P NP0
2.000¢
L
é.nuaa

P, A000

= 1,04 CERTFERUNY DTAMETER = o
M/E ( 176,8

53,9
12747

125
-2, 01A30
-1 ,726R
“1ed167
o1, HA6 4
*W,651)
“nsdb661
-id 3487
e 2666
(1,204
“Neih43
-0.,1304
=, {1 AR
=e¥7813
-G, 1635
-G, 1490

2 VAR
P RARH
RIS
BN R
N AUR
ARG
A ARG

A 000

N (72.R6%6 1.p

150
*1,5776
-1,3026
“1.1197
=4, R212
“G.646%
~V 4R 31
-9, 3R4R
“$e.2744
-1,712%
"o 1661
-, 1782
"},10874
p,0747
-, A591
1,432

deieen
a,n000
B,auan
Yonupe
d.anec
Geanen
¢,n0pn

LY X

160
=1,2760
-1,087L3
"B 8578
=, 642R
11,4783
~,357h
~0,2r84
01941
=t ,1511
e f119
«(1 0RED
“¥,0653
=P, 1512
-,0352
-3,0263

Y
R uage
rL,paye
B,a0ec
PR
Y Y X
A neee

N e

F/8 )

170
), 10RY
-0 8379
e, 6929
«n,49R4
i), JARK
“e2935
i 21019
-1.1444
e, 12}
R 691
-, '452
-1,0267
AP 1AR
. 4
L A Y]

Ve A A
a,rtun
0, ane
[AIN1dE%
P, e000
Qe
A

<P IATAT4]

B

189
=1.01539
w7875
“Hebdb}
“0,4747
“-"e3724
=h.29¢7
-,2174
01517
-0,1049
e 177t
oid 147 H
-, ("376
“e159
LY N1 -9
=1,0034

N 0w

¢ auee

w,enee

D¢
BN H
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Bepupy
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15
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Table 2-6b.

NONDTMENSIONAL
AREA

1.5170
2,3260
41,2908
8,149
12,9591
18 ,R5136
25,7881
33,7634
42.7782
52,8338
62,0874
TR ,1883
11,2149
121,3566
143,547%
167 5077
193,477
221,2157
239,494
247,0040
254,632
262,37%8

27¢,2351

N M
7.41143106
n,021%32
A.n3R196
?.,06R518
3,10%5423
#,146173
2,109
2,232347
2.275716
2,3084714
3.334044
2,371748
7.416462
7,449467
7.479029
a,879¢29
247929
%,479029
7.479229
7,479229
.479029
n,479029

1.479a29

LReFT
N, 010557
N, A15887
1,M28173
A, 050536
a,A17760
A, 1rT1R17
#,139414
f,171349
A.203368
#,227528
F,2463914
0,274202
A,3071R2
0,331%27
#,353131132
9,1531332
#.153337
%,3%33137
".353332
7,353332
%.353332
",353337

7.3%3332

M/ D

",242491¢

A,0639%51

Pe113444

",203494

S A.313114

n,434144
P.561377
#,6R9968
A, R1AA9R
¥,916183
¥.992136
1.104121
14236923
1,3149249
1.422751
1,4227%1
1.422751
1,422751
1422751
1,422751
1,422751
1,422751

1.42275)

N
“1,503636
«2,797196
=Y, 1972ARR
“4,407234
«5,461272
“6,3501453
“7.111133
«7,747932
“8.289531
-8,867529
=3,2735R9
«9, 823484

“12,4261¢2
«17?,R372953
“11.167734
“11,167734
~11.167734
«11,167734
“11.,167734
“11,167734
“11.167734
“11,167734

*11.167734

LR
“d,3IRA17
), 471850
“0, 717581
«1,990746
=1,227694
-1,427582
«1,59R563
«1,741735
“1,A634R6
-1,992296
=2,084703
+2,204320
=2,343788
*2,415248
“2.5105a7
-2,510507
=2,510547
«2,5105¢7
=2.510507
=2,5145@7
=2,5108507
«2,510507

=2,510507

Lift loss and pitching moment for no plug configuration, R = 2.61.

L/t

=",117957
~0,1R4520
250412
-M.345737
“,4728424
-, 498178
*A,557R51
«?,607007
~0a65v294
-0 ,695244
~.T27499
-(1,7736329
={1.817943
«A,R49A19
=0.876082
-, 876082

W RT61H2

» 0 RTHH2

“ReBT6087
e ,876082
*0,876182
3 ,B876082

“t,876082

© O
T
. Fmedd
gy

=5
S

B >
o et
g
ES
P~ =1
= g
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Table 2-7a. Pressure coefficient data for round ended plug flush configuration, R = 9.08.

EFFECTIVE JFT DIAMETER = 0,73

15,4

JET EFFECTIVE THRUST & 6,130

120
12664
~1, 1AL
=2 R716
wit SHH2
~2.4395
-7, 3650
=l e322R
~2.2533
i, 2409
=P.1912
«p,1763
~3.1564
=,1391
-fe.1242
2,101 R

Bepr0I¢
¢, anae
Y ad sl
0000
7 adna
e 00na0

Ve NN

ROUIND END PLUG 6e30=76

R = 9,08 PLUG DEPTH = ,B¢¢

JET FLOW RATF = 2,252 CMM ( 79,53 CFM ) FREFE STHFAM VEIQCITY
JET EFFECTIVE VELOCITY = 144,1 M/S ( 4%9,6 F/5 )

NON=DIMFNSTONALIZFN FPPRFSSURFS
ANGLFE (DEGREFS)
PORT 2 14 29 3o a5 (14 75 9 195

{1 72.0000 =0,0372 =0,1315 =3.31TR «a,6009 =1,1050 «§,5222 =1.,7432 =1,571R
2 «0,2596 =0, IP6R =i 1664 02,3084 ot ,SAB5 «0, 9312 «1,2142 ~1,35%8 =1,24%
3 0,117 =3.1266 =0,2036 31,2900 =0,5165 =0,7100 =#,9957 «1,1199 «1.097%
4 U 1540 «0,1664 «00,2210 «A 25R2 «0,4470 «0,5413 ¢ 6978 =1 7524 <0,7325
5 =0,1440 =0,1540 ~A.1030 *p,2260 =7,3178 «0.4196 =9, 4R67 =n,5513 «¢,5339
6 «?,1564 =0,1664 «A,1664 «0,1962 «0,255R <01, 3102 <6 4172 =01, 8470 <0, 4420
7 ef,1242 *0,1316 =7,1364 =0,1689 =0,2260 =0, 2006 «0,3357 =0,3650 =0,3551
B eR,1192 *0,1117 =0, 1316 «0,151% =a,1AR7 =0,2133 =@, 285h =0,3154 =p.317R
9 a¢,0993 «@, 1068 «0,1142 af,1291 =00,1614 = 1937 «p, 2185 =0,2533 -0 25R7
17 B.0000 a,2000 2,8000  A.paA0  0,0000 w1, 173R «0, 1986 =0,2185 =~0,2309
11 @,2000 2,0000 @,0000 @,0900 0,0000 =0,1515 =3 ,17IR <n,1962 «0,1RA87
12 P.0080 A,0000 0.0080 B,0000 A.0048 06,0000 *3,1415 =0,1TRA =g ,1664
13 ¢,0004 7,000 A,A000 0,30a0 A,0000 (0, 0000 =0,1242 =0, 1266 8,139
14 0,0000 92,0000 0,A8R8 A,0000 A,0000 (.0000 07,0000 *0,1242 =0,139
15 2.,7000 0,080 7,000 A,0040 @,0000 00,0000 02,0008 =0,1117 <#,1117
16 P,0000 0,8000 a,0000 a,0080 G,0900 ¢,0a00 A,00808 0,000 A,06000
17 @,0000 @,AC00 A,QAG0 A,0000 A, 0000 08,2000 A,0a00 @G,A0¢00 8, 0000
1R 09,0080 0,0000 9,000 0,000 @,0800 (,0600 Q,0000 d,aP00 07,0000
19 0,000 @,0003 08,0000 @,0000 4,000 a,0q08 @,3000C @,0000 &, 0000
20 99,0000 72,0000 (,4080 Q.0000 0,000 00,0000 #3000 0 G,3800 0.0000
21 @,2060 ¢,000¢ A,3A00 A,4000 0,008 ¢ AaA0. @ 0AR8  0,0008 0,000
272 2,000 0,00800  @,A00¢ Q.,9000 0,A000 GA,2000 ¢, 4088 D.0000 @,000¢
2] 9,098 a,0000 @,0a00 0 0208 0,000 06,0008 A, 4000 0,000 2 0000

7 0000
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o1, TH39R
~1,6456h
“e5190
-0,3675
-a.??sﬂ
~(,2111
(1, 1986
=A,1689
i 1614
~0s1445
-%,1366
“n.1117
-n,i117
;a.lw43
- 869

BN
A,0000
PR
70U
% ANGO

t, hnan

a0

o, Bope

CENTFRRODY DYAMFTER 3 ¥,75

M/E

50,6

NO(1,3779 LU

150
~¢.5314
- 41 9F
%3203
-, 1986k
~},1465
-2,1291
=Be1117
Q. RE0
-v,n795%
20770
-¢,uS71
*3.0521
i, 1447
=3.a372
-M:ﬁ397
G, 0000
G, 0000
B.0000
¢4,0000
A, 0040
g,0000
7,036

B, NP0

16¢
=0ed?221
KT
=4 255R
-, 1564
“B,1468
-0, 106R
LK)
~aBR1T
=0, 0594
=, 0521
- ,1472
Aepp0Q 0
D,p0pe
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A, n0re
He AL
A, unee
Na.0000

¢ 00en

"’cu"ﬁﬂ'

T,

A, 0000
A ar¢n

0, aur0

E/8 )

17¢
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-0,1192
-.0944
-, 0720
- ,Gh95
", P840
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“-A,2472
-t 33172
~u.u3?3
w0084
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I
13 ddy
G
Benne
0 nant
A H100H
N
A han
[ R ILNe T

0, Hrne

1eo
=1e4345
=0 29¢5
e 2RHO
0,093
“ne10118
-, 1919
= iHa 6
=3, 0447
- 0447
~3, 101472
~3.0447
“.0298
-, 41298
() Eiv22
A
-n.aza#
Beupu
[ 121205
f,nn60
(A 13145
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Table 2-7b. Lift loss and pitching moment data for round ended plug flush configuration, R = 9.08.

NONDIMFNSIONAL M M/TH 3 L/
PORTY ARFA N M LAFT N e

1 31,0781 A. 000168  a,000124 .021479 (096563 «W,021707 *a,015753
2 14,7458 Ce,aa8217 8400160 ?,001912 “2,13RR22 <t PX1207 i, (317264R
3 A,7547 A.0a06286 f,80021 ., 00N2%24 ~0,2256C6 U, 050716 0,7 168ubk
4 16,5366 f,a00149  a,p00119 ¢,00131) 0, 146336 <V, 0TTIARE <0, R56%¢2
5 26,4409 ~Y.A08337 ~0.0800027 «a,0002324 =2,462672 =¢,104009  ~p,07548}
6 18, 4R78 «0,00839) 5, 20029p P ,A03IATR =0,583375 v, 130468 LY INE
7 87,6165 =3, 0A0787  ~0,600581 “A A0RT46 =2 RITSIL =U15ARA0 =0,11379)
8 68 ,RRTR 3, 001204 <8, 0848947 -0, 01137% R A12010 <0 12540 «0,132472
9 87,2814 “3.001748 =0,001257 “Wen15041 *( J21461 -0, 207144 N, 154328
1 1a7,7974 «B,AAB222  «(F GUBTHd =0, 111959 1 ARIHEB o3 275A58 =0 1A3764
1 126,51%3 nLaaii:b A, AABRYY A 119791 “1.ARIF2L <l 240518  =p,174548
12 159,5296 A.373R4%  a,A02R36 7,033922 12154672 «n,2595700  =n, 184375
13 206 ,1033 a,7a7754 a,205729 B, A68413 . =1,256423 w4 282444 2034974
14 247.6069 A.731622 ?,A0R87 7 ".1042538 ’ *5,325747 *1,298028 “(e216284
15 292,8836 2,m1528%  a,011274 #,134R52 =] 3RHIST  =0,312103 <n,22649R
16 341,911 2.61%4%1  A,011426 Pa136667 ©3,3R9603 «¢1,3123R3 ~n,226747
17 394 ,7561 f,a1%498  a,011426 N, i36667 w1, IRP603 <01, 312383  e0,2767¢2
1R 451 .3%20 7.01%490  0,011426 #.136667 “1s3R96013 -0, 312303 ~01,2267¢7
19 488 6404 #,A15490  a,n11426 6,136667 «1,IRYE2  «0, 312142 ;u.725767
20 563,968% A.01%49 3.m11926 Pa1A6HRT] 1389623 =0,3123083  ~0,2267¢2
21 519,532 A.P15490 9,011424 P, 116667 «{ IR96QY <1, 312383 =0,2726702
22 5315,3320 f.n1%4%  0.m11426 N.136667 ~1,380603 =0,3172383  ~=a,2%67g7

23 551,367% ?.01549% 9,011426 ”,136667 ©1,30060¢3  «0,3123R3  «0,2267¢7
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Table 2-8a. Pressurc cocfficient data for round onded plug flush configuration, R = §.81
ROUND FND PLUG EwideTh
P s 6,A1 PLIG DEPTH = ,ppp FFRRCTIVE JFT DIAMETFR £ 0,71 CEKTERRODY DIAMETER = a,
JET FLOW RATF m  2,2%2 CMM ¢ 74,51 CFu ) FUFF STREAY VELOCITY = 2V, M/R (. KT,5 t/8 )
JET BFFFCTIVE VELACITY = 140,101 M/8 ( 4%9.6 F/S ) JET FFFECTIVE THRUST w 6 130 K (143779 18 )
NON=DITMFNSTONALTZFD PRESJURES
ANGLE (DEGRFES)
PORT 0 10 29 3o 45 X 75 9@ tes 174 135 159 To¢ LEAS

1 0.0879 Q,04ARA =0,0379 =0 {870 ~p,4RR4 «1,0228 «1,514p =1,R531 =) BBIR »1,56p0 ~y.962% =y R84 ~0,5%82 ~u,5121
2 0,07293 A.2000 «0,0847 «3, 1750 «0,4326 «A,8191 11,1679 31,4526 «1,4526 21,2819 =0, 7730 = 5344 «0@,4368 0, 3628
I 2.0 23,0223 23,3837 @, 1R14 *q,3R23 =(,6%44 =0, 9447 ~1,416724 =1.2321 =1, D165 =01o6698 =¢,4226 =316 =@A,2791
4 o ,0642 «0,0%86 =A,100% =0,1605 «n 2791 4 4317 o2, A0R4 «0,7214 =0,7675 «C 6RT9 w0, 4465 o4 2567 «0,2051 =0, 1647
S wB,P611 ap,0754 «0,7593 «0,1437 01,2023 w0, 2154 <0, 41R6 =0,5023 «f 5400 «£, 4549 w3,3209 =g, 1R9R =, 1400 =0, 1074
6 «0,2%72 *a,8656 ~A,ATA0 =@, 1074 *(1,1744 «01,2442 =3,32¢9 =0,3009 20,4130 =0, 3698 =.2A09 =g, 179R =i, 1005 =i,1047
T aP,0510 «0,0450 «P, 0726 @, 099 20,1312 P, 1870 «2,2470 «A V056 «0,3279 w2, 2930 «01,2121 =, 11300 =01 0684 -0 ,¢B%30
R 20,0419 =3,0405 =7.0%30 =3,0767 =2,100% =0,14972 =0,20R5 =0,2512 ~0,2501 =0,2470 =n, 1814 ~0,0754 =04460 =Ueit572
9 4A,73721 «,0391 «F 4488 <3 530 <, PA9) o0 1200 B 1647 an 1995 «f,2163 «(,2093 «p, 1591 «y,B795 «0,0377 0,030
1D D.7000 (.0000 B.0000 (G.0000 B.,0000 =0,1019 =~1,1326 =G.1619 =0,1772 «a,1RB14 =t 1298 =y,u530 =u,01335 =, 0223
11 @,0000 2,6000 @, 6000 3,080 @,0000 <06 0879 «nt 1144 «p,1395 =P 1547 =0 1521 =11, 1242 =, 0140% «u U251 «u 018
12 Q,000¢ @,0000 @ 00070 J. A0 G G000 0 (000 «R, A5G =0,1144 «¥, 1298 +0,1312 «0,0021 =0 ,0405 Q6000 A Lo
13 D230 Q0008 A,0000 0048 G000 G,0d00 =R ARTU *B,0921 =0,0991 w0977 wp,0949 0,419 A.A0v0 B RN
16 0,000 A,0000 A,GU00 B.000R A,0060 B.PeA0 R AN «B 0837 o£,0940 wp T4 0,684 23,0349 @, enve 6,000
18 ¢,00a0 a,0003 Q,0000 d,0000 0,800 4, 0000 §,0000 «0,0586 «0, 0726 op 0865 =p,B8572 ¢ 0279 o peve 22,0000
16 A,8080 A, 0000 A,0000 G000 FA000 (0,000 @G,000% B.0080 0,300 O.AR00 A,G000 ¢,a000 B,a0ye QBR800
17 9,0000 0,AR2F A,60R0  @.0030 Q. 0000 @ 0ear @ A080 @000 @,0A000 ¢ 8000 @060 ¢ ,8000 A,09¢r ¢, p0pu
18 9,2000 04,0000 02,0300 A,0000 0,0000 0,000 @,0000 @.0808 0,0080 8,8020 Ae0nan R,3000  B,0u000  A0CG0
19 d,0000 @.00G8 #0000 9,0008 09,0000 G,2000 A, A0RA G,ACKE  0B,0000 0 0000 U B8E8 @ RBPA  2,00P0 B, B0RES
20 2.0000 A,0000 Q,0000 G,0000 'a.auwo B PARO A AGBEA A,A000 G,0000 A,0000 *,0008 @,0000 A,A000 BB
21 A,9000  8,0000 B AGRR 0,0000 @,0000 #0000 ¢,0000 G000 Q0000 @ Q000 a,A000 ¢,0006 O,0uer @, 0
22 R,39380 2,2030¢ A,A000 A,0008 @,0000 0,000 0,0000 A.0RA0 G,000P P00 g,0pp¢ 2,000 G,0000  Q.L0RE

23 6,0400  @,406R8 G, A000 0,0008 @,0080 CLECRC B,0URA A ARPE A UEAC @ 0000 2,0000 ¢ a007 R area g b

75

189
"Ua5:493
.d  JHDY
“1e2944
=d,1633
ali 1130
=rapB37
- aHH
21977
-0 9265
“end 9

4yt ie e
-1, 1321
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A AAEYN
AR TY)
RPN
[CFYYdad
YU A A

W, unpe
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Table 2-8b.

NOHe IMFMNRINNAT,
ABFA

3,798
4,7458
8,7%547
16,%366
26,4409
38,4678
52.616%
68,8878
87,2514
1927,7974
176.5183
1%59,5296
206,1a33
247 ,6069
292,8036
341,931
194,756
4%1,3520
4R0, 6404
503 ,96A%
$19,5123
53%,3370

551,3675

Lift loss and pitching moment data for round plug flush

N om
2. 0090621
B,002993
. 0831%23
0,4n2289
A.n32995
#,733774
2.004%27
?,n05454
B.AA636R
a,.naR8AI
2.010797
2,714546
0.819646
7,323986
2.028675
A, 028678
2.02067%
@,A2767%
B.02067%
7#.02°678%
M. AIRATK
A,020675

A.220678

M

LAWFT
A, PORARY
B, OUR6RA
v, 0103
W, N1 ARA
N 00122019
B, R02TR4
N.P3319
?,¥n3991
B.0N4697
A,706403
NePnTI64
u,010729
M,A14494
7,017697
A.02115%
WeN21151
AeP21154
A.021151
PDeO21151
,7211%1
AeP21151
2,021151

A.021159

M/1n

0, 005497
?,a07970
N,013264
",02019%
026427
n,4313)72987
N.0339939
%,047766
H.0561R4
n,877668R
B,095262
",1283313
fe173327
a,211621
M.2%2994
$,2%52994
©e252994
¥,252994
he252994
u.257§°4
0;252°94
0,252994

¥e282994

M
2., 184373
=0,262521
=0, 4200R61
-0 h22RA7
=2 ROACHA
=0, IRNAIA
"te1416R9
»1,292697
=1.433867
“1,544637
=1 ,630886
-1,741783
=1 .866R013
=1 ,9489R7

=2.021521

L

“?2.021521

"2.021523
*2,021521
“24021521
«2,021521
=2.021521
=2,821521

=2.021521

LA
“R 041447
A, 89015
UMY AL TS
it 1A00 1R
*N,1R12013
-",27149¢
=1,256K52
-0, 2904598
=$4322333
-, 34723%
), 3R658A
-, 391553
“1,419657
«?,437HR3
“9,454438
«,45443R
e, 494418

', 454438

=1,4%4438

- 454438
=1, 4%443A
-0 45443R

*(,454438

configuration,

L/

"0, 039079
«{1,42R28
“. 68660
“1.,101617
“te131507
=0, 160014
“0.186257
°R, 210892

=e23392)

-}, 251994

*e2684416
-%,2R4157
=43045513
-Q.317634
-u.319793
=1,329793
~1s329793
-1,329793
~1.329793

«,3297413

~1,329793

=1,329793

=1.329793

R = 6.81.
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R a 4,54
JET FLOW RATE =

JET EFFECTIVF VFLOCITY = 140,1

PORT

ia
11
12
13
T 14
195
16
17
18
{9
29
21
22

2]

@
?,204%
",1580
@.11%0
a,n687
R.0390
N,n316
7A,2297
R.0265%
a,0223

GeAQN

B,¢A00

Fenaen
a,a000
BaANGA
B,2000
70200
A,2000
Neaann
7,0000
R.e0a0
2.0000
., 0an0

D ARAN

Table 2-9a. Pressure coefficient data for round ended prlug flush configuration, R = 4.54.

ROUND E

10
2.19R3
#,1425
?.1134
7,0%39
M, A344
N A285
n,n198
72,0273
¢,0204
2.A0aa
a,0000
deR0RN
a,0000
72,0000
0,000
N.0000
34,0000
AP0
2,2009
0000
A.0000
. 0000

R AAAA

ND PLUG

2,782 CMM

20
N.1258
a,8929
A 27000
A,03481
h,n248
P.A204
u;nsss
Fe?173
a,2124
P 03000
2,0000
.00
7, A000
G000
0000
2,a000
#0200
A A00
R2.,0000
7,0000
. 0000
a,0000

a,a0ua

6«30
PLUG
« 79,

kX
NeA142
f,0130
GeIPAA
2,000
R 0000
Q. 00020
%,0000
Q.000A0
f,A000
Ae0tiaR
R, A000
G B000
B,3000
P.3009
A, A000
#0000
6.@0%%
D200
A,0000
a,0000
[ A 'd4
2,0000

@, 3000

76
PEPTH =
%3 CFM

A4
)

M/S ( 4859, F/5 )

FFFECTIVE JET DIAMFTFR

FRFE STREAM

JFT EFFFCTIVE

NON«DTMENSTONATLIZED PRFSSURES
ANGLE (DEGREES)

45
“(,2249
-0, 1840
=3,1%49
-0, 3972
=3,0564
-0, 409
-?,9248
B, 0211
G, 1149

A. 0000
A,0004
NeBAAR
A, R000
0. ANGH
72,0000
A, A000
a,4000
a,0000
a,A000
a,a000
a,n00¢
a,An0u

4,300

60
-0,6307
-?,4907
00,3736
=P,2125
A, 13R2
-*,¢936
-0,070a
“A,A%NA
- ,0353
-N,0235
-3, 2190

AP0
2, e00p
.00
a,q000
A, 000
@ L,A0RG
B0
A, Ne00
h,enn0
A, 0ene
A, 0e0e

[

75
“1.1759
-0, R469
-0, 659R
-%,350
03,2317
“N1617
-G 1084
0 ,ARTA
- 694
A, 1474
-? 5165
*R.,A266
-1, 0242

D 2000
n,A000
P L.Ar0n
[ addy
T )
h, 0000
@, 0000
2,000
@, 0000

N, 0420

9¢
~1.,74¢3
-1,2775%
*Ns9%16
-1,5142
“Ae3079
=0,2243
-,1524
"R 1152
-, 3242
=2.s0725
-, ARAY
=A,477
-n,0316
*n.u279
-0, %167
A 000
A, A0AR
N.0R2A0
P, Ae00
A, 0van
a.ﬂvwa
A, ueep

A, N0

195
=24 1852
-1,6634
»1.42125
-, 6505
-0 4¢77
=R,2751¢
- ,2026
“3e1413
1128
-y  ARBR
=0, 0725
-7 ,n54%
-2, A45R
«a,¢4359
-, 0310

B.000A0
?L,0¢0e
B2 G
0, 0000
", M Ge
“n,a00¢
A a0

a,nane

THRUST

120
=2421329
-1, 6538
*=142A45
-¢,6939
“0,4448
¢ 2R87
-?,2243
=7, 1685
=0 ,1752
“041059
- U787
e, NETS
-2,2576
=2 01409
- ,N32R

¢ nAan
a2,00e0
G20
,0000
°,A0u0
e annn
¢, a0nnp

0 anen

VELOCETY =

= N,73
3n,9
el 30

135
=1s4721
=1,1RR9
=(,9628
i, 5A11
“Ne3B29
12745
0,205
“ns1567
“i,1227
PR N
-, UA0%
“Ne1663
(i, 05¢2
3 .01427
-P,13358

0o AR
(34 NBC
Mo NONG
Ny PNOLY
B, 0000
e AN
0, PR

(S A

CENTFRRODY
M/S ¢ 141 ,)
Mo (11,3779

150
~08.9442
-3 ,74583
“}e6072
-¢,3418
“U,239R
~4,1642
02,1282
0,060
-$,0793
“R.1626
-2 ,01533
“n.n514
- ,n285
=G 766
-,0223

G r0ga
a,00en
A, 0000
¢,0000
8, 8000
F.A000
#,0000

AN

160
=QeBUES
-0, 5REA
"@,4%29
-9,2%¢3
A, i151%
=,%973
-¢,0694
3,477
-0 ,032R
"Rep167
-0, 0124
cAer124
-, 8105
=R,k

d,00re
M0 e
@, unen
Aaren
R, 0e0
B, u0ve
(TR ]
R, 0000

Bai0¢e

DIANFTER = u,
/S )
'JE )

170
-ne7323
e 5359
=0, 3996
iy, 20RR
“3.1351
A, PHTQ
-1 558
"R 1465
-?, 6347
~.0%229
-, 142
“n,124

Q,a00e
Be0uNA
7o IALR
(L AXCEST
A, 0ene
[
G apn
[T
Aeb R
0 A

G, 0000

75

1A
“9.7267
wil, 5328
“Ne3747
11,1921
~1.1239
ST
-0, PhHA
“».576
- a4y 9
~he03T7H
-1,1297
“¢a32¢4
PN ALY
=Re323%
e, 0155
“heW173
-0 1155
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“n,0112
T NCETY
00173
0,015
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Table 2-9h.

POR1

14
11
12
13
14
15

16

17

18

19
20
24
22

23

NONeDIMENSIONAL

ARFA
3,098
4,74%8
R,7547
16,5366
26,4409
38,4875
52.616%
68,8878
7,214
1a7,7974
126,51%)3
159,5296
206,103)3
247 6069
292,8836
de.9333
394,7564
£51,3%2a

4R8 64n4

503,9688

%19,%32)
535.3320

5%51,3675%

N ¥
A.001908
#.004497
N.0n747%
7,m11997
P.016770
A, N2158%
A.026661
B,A31R74
#.037029
#.941943
P.AASER]
a,0%7547
Penbu1ald
A.066155
n,072687
#.071758
P,a730%4
#.a74320
#,074666
#.a747%4
A.p74956
Ba751132

n,273353

e loss and pitehing momoent data

LR«FT
N,002219
a,00328%
P tir5513
?, 000849
P.112370
",A15921
N.A1966%
A,423510
R.0A27313
a,036937
A.PA13694
#, 43187549
"e,044332
#,n49239
", N5361p
A,AR403%
0,0%447%
A, A548¢R
P, 085074
a,058%1139
2,055
A.055417

",055579

M/Tn

NyA76%42
n,PI9G%R
He?h5947
7,1058%0
Be147785
",19¢433
fe231%224
f,2012113
(1e¥26697
B, IT2n4R
Ae403026
f,463608
NeB3IN26H
A.5A986
pn,h4124R
":646330
®,651592
A 6556902
N 65RTSH
A,659536
0,6615R)
AsREIARY

A, 6RARN2

N
-0 AIR127
«A,h11647
“2,9472R26
“1,29799¢
-1,566954

el A26HAY

e2.031948.

-2 ,206789
=2,3%9790
-2,495620
~2.595366
«2,729599
*2.871776
=2.96H264
-3,443A73
-3{047)62
-3,050516
-3,052961
], 254666
=3,u55¢94
«3,0%62¢1
“1.7568R4

«3,057902

For round cnded plug flush

LR
~A,00R490
-",137948
-h,211947
=1 2717RR
1, I56T48R
-0,410AR3
“h,456782
e 4F6PRA
=1, 5I4AY
B, 561M1%
=(,5R343R
-#,b13614
"1 ,6455875
3, 6hRRLA
- 6R421R
e BRSBN2
) 6R5756
“haehREIRH
=0, 686~89
*,686785
-, 6RTP34
*",6RT7187

-t ART416

configquration, R = 4.54.

L/t

B T1476
=, 10500111
=3,153R14
“-0,211756 .
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Pressure coefficient data for round ended plug flush configuration, R = 2.27.
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Table 2-10b.
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Lift loss and pitching moment data for round ended plug flush configuration, R = 2.27.
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Table 2-1lb. Lift loss and pitching moment data for round ended plug down 0.5 Dn configuration, R = 10.35.
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Table 2-12a. Pressure coefficient data for round ended plug down 0.5 D configuration, R = 7.76.
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@, anan
fL,0NAN
. 0000
0000
R Anpe
0L,A000

LYY

135
~A,8331
"P.6797
-0 ,58049
“t, 4060
“e3An
-t 3019
=(122%5%
-p,2357
“3,2175
~ 1901
“a171R
ad,1475
~0e1338
-%,1293
“Pe1217

A U000
N puan
A

N ANZI%1]

0,0000 .

B.000K
Ao NAQ

[EFai

CENTFRRODY DIAMFTER = ¥,75

M/S (

150
#5779
“4e 8775
=, IRTR
~¢,2585%
"4e1916
- ,1199
“#e1262
3, 1166
=108 36
-y, #R21
“?.0R52
-¢,0B36
"}ephB4
LR Y)
- ,ARCR

RaR0Re
g,a0a0
¥,0000
G.A0GRA
¢, 0000
[ayalddy
¢, ouen

¢Lanae

64,1
noo(7,5072

ton
=¢,4547
1, 3904
-, 32¢9
-1, 20053
“0s1521
P i THA
“Ne3Rb67
-w‘wﬂ36
“0.,p5178
0,517
~A.1456
-t 041
"R e35¢
-1,0259
-9, 1289
A,y e
G
0000
fanovp
wouaec
Ae0OUQ
w000

veaeee

F/58 )
LeE )

174
-V ,4395%
~t1e334b
., 2555
-,1551
e 1049
i), (4452
=730
-3, 456
=A,t44
-0,0395
-, 1259
e, 0274
=p. 1304

A, rune
e, 000w
[Nl
P, Po00
N huen
B, 00
1, Ui
NI
NS

e e

1de
w(ie428H
“ve331H
it 2640
“(1,133H
“Bet 776
wid 123
“0epdtt
CD ISR LYY
Ret274
O,aunee
Cepruig i
AL auee
BaBtrg’
(AP L]
B,euge
Behape
‘A%
e utivy
I AS
W, aure
HedIPO
BV

Wenlgy
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PORT

1¢
11
12

13

29
21
?2

23

Table 2-12b.
HON=DIMFNSTONAL
ARFA

2,7327
3,i16R
5.,7496
12,8613
17,3649
25,2631
34,555%
4%,2416
57,3218
10.79%3
#3,0881
104.77a0
135,357a
1672.6142
192,3494
224,5625%
259,2335
296.422%
12¢,9114
330.9780
341,1995
3%1,5758

13
362,1a7q

Lift loss and pitching

N oM
a.0aat20
3,70n144
A.000104

-N.000267

-0,r00911

“0.001794

-7,002809

~1.004051

-®,20545%56

~A,002647

-3,000067
A.a0S13R
f,71495%1
#.n23168
n.,m32422
7,332422
7,832422
Ra32422
",032422
Aa032422
%,032422
2.0312422

",n32422

LB=FT
2,000083
AR T0R
A,A00076

-2,000197
-, 000672
"R 011323
-, 0820792
= AC298R
-0t G424
-} ,113193%57
-2 A0RA49
1eB04542
a,n1r1n2n
A.A1TRRA
#,023914
Pe0123914
A,123914
0,023914
A,023914
Bet23914
",n23914
A,¥23914

A,023914

moment data for round ended plug

M/1Dn

A, 00047
@, A00566
A P0AR7
=03,001050
-(1,A03579
0, T8
-0, 011037
“(1,015919
-, 321438
“R.A1AAGR
UL LY
A.n24196
0, A%R750
Aer91136
¢,127402
Na127402
Aa127402
n.127402
N, 127402
Ae1274002
n,127402
Na1274012

@,12740¢2

K
“2.197916
w@ 285607
"3 .4R6141
“Ae715740
-P,961629
*1.20492)
-5,444522
1 ,6RA133IR
=],919411
=2,2975113
-2,2419%6
*2.4372873
) 6690470

=2.8§9545

T 2,967165

=24967365
v, 907365
=2+96736%
~2,967365
*2,967365
w2,967385
©2.,967365

-2,967365

n
;n,a44402
=0, PH421 1R
(i, 104R33
=0, 1601R98
-, 216174
“¢,27u867
«1),324728
“W,37R639
¥, 431481
-w.4i1521
o, S04001
B ,.546910
-,59999%
" eHIFRIA
) h6TR64
(16670064
P, 667064
“Ne6hTN6A
1, 6ATA6RA
"NebHTRHA
- 6hT0UHAE
“6hTGH4

LY DLY]

down 0.5 Dn configuration, R = 7.76.

L/T

R, 217745
-0, 225613
“,041812
-, Ah4173
« MRG0
A, 108134
“N, 129510
g 15101 R
“thy,172098
“3e1RBR6A
=n,20010018
*Pe218132
-1,239345
=3.252R¢1
{1 ,26605%
1266055
266055
e 266058
(3, 266055
*Ne266055
-0, 2A6655
=0, 266058

A, 26H(55

1Tvad

§00d 40
HVa TVNIDNO

A
gL
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Table 2-13a. Pressure coefficient data for round ended plug down 0.5 Dn configuration, R = 5.18.
ROUND END PLUG Teb=T6
R e 5,18 PLUG DFPTH =2 ,50¢ FFFFCTIVE JET NDIAMETFR = {,a¢ CENIFRRODY DIAMETER = #,75
JET FLOW PATE =2 3,794 CMM ( 134,00 CFH ) FaFF STREAM VRELOCITY = 28,4 M/S ( 96,4 F/S )
JET FFFFCTIVE VFLOCITY = (%2,1 M/S ( 499,40 F/S ) JET FEFRECTIVE THRUST =11,153 N (2,50872 L )
NON=DTHENSTONALIFED PRESSURES
ANGLF (NEGRFFS)
PORT 0 10 20 In 45 (Y4 15 9 165 120 135 150 160 17¢ 189

1 0,1800 0A,1468 0,019 =0,1967 =¢1,AIRA =1 ,3577 2, 0A42 =2,5364 =2,52R3 «2,1237 ~1,2557 =4,9303 =0,7943 =0, 75R4 =$147523
2 60,0934 2,2737 «0,02207 <0, 1739 =0 5318 ot P46A o1 5351 «1,9620 =2,0324 -1, 7401 «f 0906 «y TRIR =i 6A91 «¢ 5974 «0,612]
I 22521 2033 =0, 0413 =A, 1516 =0,4452 =, R157 =1 ,2212 =1.5514 =1,6603 =1,4499 ~0,9472 =0.6224 =0 5108 ~0, 4671 = 4h95
4 2,0000 -0,0176 =03, 0514 03,1238 «r 2815 o0 4R92 o2 7192 =0,9239 <t G155 @ 9445 v, 6597 «y ISR «n 2677 «0,2327 «u 20k
5 «Q.7169 =0,01223 =3,0514 =0.0954 =A,1921 ~0,3234 ~a,4804 =0,6103 =¢,7043 «¢,h745 04831 =4 7476 =0,1Tu5 =f. 113 =0e1231
6 «?,21R9 @,0217 =0 AIRE wd ,AT17 «0, 1455 o 2341 <, 3473 =0,4404 <0,5¢T4 «¢,5034 =4, 3R16 « 1RTE ~00 {055 «0,G75H 0716
7T c0e2169 20,1138 *n.0308 =0,05%5 =0,1042 =0, 1759 20,2591 =0.2193 =0, 3R02 ¢, 3016 =2 2070 =4, 1394 SV RRTT =0 04RT Spend1f
B af,0169 22,0135 =@, 01271 «f,0447 <0, 0052 <0 CE5F @ 192 «0,2551 «i1, 2997 ¢, 3065 «1,2469 «¢ 11300 =0 (528 =0 MR =i, 02¢3
T AARA A.A000 = ,A183 =0, A2VIB *@3,A6TT B, 17315 =P, 157h =03,2¢4) «u,23R7 ap 24R3 «a, 2064 =y v0681 =0, ¢P2H1 =, B1B3 .00k
10 @,.6000 0,000 @,.0000 0.,0608 @,0000 «0,7R839 «A,1204 «0,1549 o0 1915 @ 2643 «0,167H =, 0f19 v #1893 p oonn a,0101
11 22,0000 A,A000 (,00080 (1,080 §,A000 =a, @731 =g, 10081 “0,1313 =0,157F =0, 1685 =p,1137 =2,0722 =¢,u149 A,00u  A.¢135
12 @,0000 a,8008 A,0000 @,0000 (0000 @ G007 e ,AR12 =0,1015 «@, 1258 «¢ 1319 «0,p9%47 =¢, 0629 »,900e 9,149 0, 0189
13 2,000 Q,p00a 0,070 03,0000 a,0400 ¢ 002 =3 ,0R36 «3,0839 «¢,0974 «¢, 1035 «0,0H39 =y, 44800 ¢, voee @,6122 0,089
16 #,0000 Q,A0R0 A,0000 A,0000 A,0000 U,3000 @,8000 03683 20,0857 «¢ ,aRT3 =@,0656 »¢,0426 @,0000 G012 (en25¢
15 92,0000 ¢,0063 06,6000 a,0000 0,0000 A, 0000 0,0400 =0,0562 «0, 8704 «2, 2758 a,0000 =3,4359 p,u0¢e A, 0162 04,0237
16 Q.0000 (.0000 A,AB00 A.0000 (,A00F A,2000 A,0008 G,A000 G000 Q. U0RNR  0.00E0E  §,0008 A.ueer 0L.a0Rr 1,0244
17 @.,9000 @,000@ 0,6008 A,0000 (,0000 0,0000 A 0000 Q4000 PJUFRY ¢,A000 (,0000 g,00PC @ 0ve 2 0CR¢ 1,019k
1R A.3000 (2,000 0,0000 @,0000 0N,0008 07,0000 Q,0000 {(4A0¢0 QB,0000 ¢,0000 A,0000 74,0000 Q0000 P.uran 0,021
19 90,0000 04,0008 Q,8000 Q,00A0 &,0000 @ 000 §,0000 G.8264 08,8000 A,0000 0,0000 §,0008 @,0000 A,0000 99,0223
20 9,0008 £,0008 A,0000 A,0000 A 000G 4 0000 A, ARK  ALACRP O RCWe ¢ e B U000 ¢,R000 B E0ve R0 W,R196
21 0.0000 . a.0000 n.uéaw PAARR  C,0000 G,0000 PBLABPU ALACAR  O,UUB0 £ L 0000 NARRG @,0080  PBUEE0 G.RRKHE Ban{H9
22 0,8008 A,A000 07,0000 A,0000 A,0000 00,0008 A,A900  B,ACRC  0,0000 ¢, 0R00 Q0000 J,ARP0 B, B000 G000 1,019k

2] Q2.0008 G,00F0 A,A020 A,0000 0,300 BIACKE  A,A00K G ARRE DL ARAPR 2 OURR G000 g,0000  B,peer (a0 0,0217



Table 2-13b. Lift loss and pitching moment data for round ended plug down 0.5 Dn configuration, R = 5.18.

NONeDTMENSTONAL M M/1D f L/T
PORT AREA N aM LR=FT N 1y
1 2.0327 A.A01897 A REE] A 007452 04509252 <, 1144Rp 0, 045660

? 31,1168 2,002872 0,0u2118 ?,3117R8 =0,727718 -w;16359\ -0, 005247

3 55,7496 A,a05261 n,0133733 A.n19°R7 “~1.1A0023  «03,260773 “A.1040gR

4 1@ ,R603 2,00R402 a,006197 A,03301% -1 ,677191 =t 3177033 -, 150378

5 17,3649 #.011967 RL,OWRRAG T 0 p3ATI4) =7, 1WTR2 =t 479000 =, 1911047

3 2%,2633 72, A{%870 P, 211706 A, 062160 *?,534919 .0 SAQASQ =1,2277282

7 34,5555 ?.019823 Pa014621 N.n770973 “2.,R89124 =0,649475 “1a259040

f 45,2416 #,M2444S 3 ,01R031 N,096056 *3,200295  «t4,719426 1,2R6940

9 57.321% ?.,720893 AeP21312 Re113537 =3,4880¢% =u,T7R4104 ~1e3127136

1 14,7953 7,034627 #,025541 D,13606% =3,720R14  «i! H16439 “A,31361¢

11 » A3.0RR 4 M.230940  @,028727 ne153012 “3.R921026  «1,R7494%  ~n,348968R

12 14,7700 ?,046314 B,034169 0,191991 «4,104833 <0, 922766 1, 368041

13 135.3570 A.055868 M,NA120R8 #.219532 =4,347746 «n,3773713 “Ne3RYAZY

14 162,6142 0,.064006 0,447211 ,251510 «4,439498 &1 ,011487 w1, 403427 % g
15 192.3494 R.AhR68S B 0506401 he269780 "4 ,6060T0 =1 ,03544% “0.412982 Lyw] ES
16 224,562% #.067917 @, 052095 P,266RT8 . w4,RA1596 1,034439  «p, 412581 g%:%
17 259,2%3% A.067226  @,049586 A.268166 “4,597714  =1,033566  =0,412233 O :
1R 296 ,4225% ?,066180 a,M4R9672 n,760R38 =4,503126R <1,232567 o1, 411834 §3 g;
19 320.9114 Z.365746 M.A4RA94 n.25R 148 =4,592149  =31,0318hh “Ped11558% E%é?*
20 339 ,978a ",065%%14 n,0483373 ©,?7974135% ’ «4,589023 o1,231642 =7,411454 Z
21 343,1995 9.065282 P NAB152 he256525 ©4,5R7918 =1,031364 *ed411355%

22 351,575%R N, 065235 n,R47970 B,255555 «4,586757 «1,¢311¢3 ~,41125¢ .

23 362,170 7.864754 A.047763 M.2%4452 =4,585457 «1,030H11 “0M.4111134

Ty, . PN . . 4 SN



Table 2-l4a. Pressure coefficient data for round ended plug down 0.5 Dn' R = 2.59.

9%

UN N 1G Tubelb
R = 7,55 ROUKD END Pt PLUG DEPTH = ,5¢@¢ EFFECTIVE JET DIAMETFR = 91,99 CENTERRODY DTAMETRER = 0,75
JET FLOW RATE w 3,794 CMM ( 134,80 CFM ) FRFF STRFAM VELCOCITY = S5R,8 M/S ( 192,88 FE/5 )
JET FFEFCTIVE VFLOCITY m 182,11 M/S ( 496,84 F/§5 ) JET EFFFCTIVF THRUST =t1,1%3 N (2,5072 TE )
NONeDTMFNSTONALIZFD PRFSSURES
ANGLF (NDEGRFES) .
PORT a 10 20 3@ 48 69 7% 9¢ 165 120 135 1sa 160 17¢ 180

1 f,3%40° 01,3421 T @,2R32 @,18%1 =0,0386 <0, 35h7 «0,8704 =1,40494 «1,8747 2, 1711 =1,R8064 =1,2R51 =0,9765 =0 ,R175 =4,7666
2 90,3249 12,2952 #,2568 0.1B%4 02,0194 01,2306 =0,549F =0,9562 =1.,3538 =1, 67R1 =1.4468 =1,03139 =u,7544 -a.59¢1_-m.5447
32,2654 09,2600 A,2237. A,1736 $,04403 00,1364 «p,3761 *F, 6443 =0,9395 <1,1543 =1,1545 ¢, 8719 ~0,6172 w2 AKFF -0 4302
4 0,1R48 2 ,1787 A.1A14 @.1300 AM6U2 =0.0329 =, 1485 “e2753 =(1,4125 «0,5513 =0,6553 =2,6051 =n,4565 =0,3257 -u.2°§5
5 4 135% 4,130 a,.1212 0,183 4,059 0,000 w2 ,A757 *0,1492 =¢,2347 ¢ ,3282 «*p,4201 =P,4471 =¢,36021 «p,7h1L ~.2367
6 f,1¢74 22,1432 p,0969 a,AR21 A,0513 08131 «3,03R3 «0,n932 00,1517 -2, 2100 =0, 2006 «¢,37250 =1, 273k =0,1993 -n,1Hbh
"7 R.0865 9,PR48 0,0796 A.P661 (JU488 0, 0169 =0, A211 ~0,0627 =0, 117D «p, 1563 fu.2M75 =} ¢2392 =0,2097 =0, 148 =1 ,14133
A 0.0708 09,0696 aA,A652 @,055R 24,0396 0,169 -a,0135 <0 ,0452 =0, WRI11 ar {1RA «0 151 =y ,1790 =0, 16¢] =0,40T74 =0, t¢11
9 2,252 02,0577 A.0550 (04891 (.0346 P A1A9 =@,0067 =0.0351 =0,0637 =p,0922 *0.11R9 =y 1181 *0.1232 -u.u?ﬂz‘-u.w777
10 $,ea00  ¢,0008 6 _R0RG  3,0000 A,0000 0,0158 <0, 0032 =0,0265 <0 0509 «0,06735 00,0943 ¢ 1033 =¢,0937 -, 0500 =0, 0877
11 0,980 @,00¢0 @,0000 a.nﬂaa' B, ARAN A, 7152 =0,0025 «3,A201 =0,010¢ «¢ (3578 =0,0740 = ,¢R4RA fﬂ.u752 o, Balh =V,1341%
12 A APRY A ARAR  PA.EAAR  AL0OAR BL,0000 A28 3,000 "3.3157 =0.0312 «p,0458 = 0582 =2,p585 =¥ 0521 =u.¢270 =ue02b5
13 0,4000 ¢,A000 4,0000 @,A008 O, 0000 &, P0AC A, A0G4 =0,08094 <0 1755 @2, 0357 -0, 0450 <, 0474 0, 0408 e, 1169 -M,V|7§
14 2.0000  A.ARAA  P.ANAR  ALAAOR  ALOAR0 B,een0 A,0000 ", eRE e 1197 «p,u30r 00347 =r.0364 =132 =0 e12¢ Ster1iR
1S A,0000 Q_A0an 72,0000 9,800 01,0000 B G0M0 @ 0060 =0,FEFT < 8187 a0 024R =0 1793 «r 0293 e, 11339 «n VT4 =i, 066
16 0080 G000  P.AGAR A.0000 02,0800 2,600 A AUR0 BLBRHA QL0000 R.arEE D.0NE0 G.aDan  0.8000  rL YOG =0.0n3d
17 @.0000 4,000 0,000 @A,A004 A, 0008 O,0000 0 A0 A,8¢0G G, 0000 20000 e,0000  g,a0¢0 B.a0ee g,0000 0 @.eerd
1R Q00303 A,0000  Q,A000 A,0000  A,0000  @,0000  d,0000 O.4000 G006 0,000 B,0000  ¢.0e@R R0 Bty BeICY
19 Q,A00¢  3,4040 6 A00% A, B000 G,0000 §,0008 2,600 M,O000  0,0000 ¢AMR  A,P0R0 0,020 B 0epe 2,0000¢ n,a0ve
20 Q,A000  G,0000 A A000  G.ARAE  G,.000 3,300 @,0000  B,000a d,0800 (L0000 B,0000 PB,AREM  B,U0R0 3 G0t M e
21 @#,0000  0,0400 00008 A,@000 G800 A Ggan @, 0000 A A000 ¢ ARAr paece  ALe000 0 A0R0  A,peve (UG Proes
22 BL,E0AC  QL,A000 B ,0000 Q2,600 A,0000 0,200 A,04010  R.RR0R P 0000 ¢ DRGR BathiBa G UPRD Pauitve K Pnie e tive

» gy g & Vs AATATAS Ao
23 2,000 ¢ ARG 0A,0008 A,AR00 P AN @ RA0E ¢ g0e0 a.aean A aeee TR AN I < To T Y B D £ UL A L (A % (L ¢ (g tee
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Table

PORT

10
11
12

13

15
16
17
18
19
29
21
22

23

2—141s. L FL Lo

NONeDTMFNSTONAL
AREA

2.0327
3,1168
5,7496
19,8623
17,3649
25,2633
34,5558
45,2416
57.3218
70,7953
BI,2RB ¢
14,7700
135.3579
162,6142
192,3494
224,562%
3%9,2533
‘296,4?2%
320,9114
332,578
341,1995%
351,5758

362.1070

and pitehineg momenl data

N =M
A.214793
G,A2i461
7,637405
A,064618
Dat126476
P.131403
2,168087
7,20%498%
9.243224
n,26962%
%.290619
1,319823
74354879
7,381129
.49390R
2,406317
Ne406317
7.406317
0.406317
2,406317
2.406317
f,406317

N.496317

M

JH«FT
B, 5105473
G, N18R3G
A N275%n
¥,n47663
PeNTi16]
©8,0986923
"e1239R1
A,151573
N,1794¢52
a,19R8R75
7.214136%
?,235907
1,26175R
a,281121
1,299398
7,299699
R.299699
7,299699
Ne299A99
”,279699
?.2%9699
(1,299699

74299699

M/Th

G,0%610A
A,AR4312%
P,14Kh9A04
7?,253917

#.379103

7.,5161347.

7660496
".RR749%
?.955746
1.,7%9487
1.1419R%9
1,256743
1.394492
1,497642
1.595011

1,596618

1.,596618

1,596618
1.59661R
1,596618
1.596618
1,596618

1.59661R

for round endaod

M
*1,454034
=2,016262
-2,9981¢4
«3,9624972
wj, 71275007
«%,342498
*5.840610
=6,24R77¢
=6 582816
“6,9R6051
74272425
«7,6%9169
=8,075941
«f,364299
~Re61543R
«R,617916
“R,H17916
-R,617916
“A,617916
-8,617916
=8,617916

«§,617916

=l,617916K

plug down 0.5 D configuration,
n

L

)
=", 326RA0%
-9, 483256
~W,673974
= BINTHA
*1.0262744
-1,240994
*1.312969
“1,4u4724
=1,479R24
«1,570464
=1.,634R41
-1,721781
*1,R15472
] ARN294
=1.936751
«1,93730R
=1.937308
~1,937304R
=1,9373@a8
«1,937308
=1,9373¢8
«1,9373¢R

*1,937308

L/T

=,13037%
«A,1RYT79
"Ne2hHRLY
=0,3%5279
“Pe423H70
=0,47901¢
*Be523671
-7 ,56(1267
*Ge.5901220
~1,6263772
"Ne6S204F
i 6R5724

~0e724097

T =,749946

“1.772463
“,7726H6
“ne773h66
-2,772686
“1a772686
-#,772686
-w.752696
“B,772686

~N.772686

R =

AITIVAD H00d J0
ST @HVd TVNIDIYO

2.59.
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Table 2-15a.

s 9,98

ROUND F

JET FLOW RATF =

JET FFFRECTIVF YELOCTTY = 147,9

POPT

1a
11
12

13

15
16
17
18
19
26
21
22

23

9
Aet a0
G200

*Q, 3483

- ,1315

«N,1761
*0ei20R

e, 110308

*Ae10247

-0 ,2859
R NAND
A, en00
n,0000
(XY 2d 4
Q.0000
20000
A,ea00
@,9000
a,8000
G000
0,B000
ﬂ.éraa
a,oran

A. 0000

19
7.0725
z,n0a0

=2e0725
-%,1396
o 1887
“y,1476
-%,1154
“?.1154
«3,PRAE
2.0000
¢,n000
a,2000
20000
o, a0ae
A, 0000
¢,a000
SN L3 Y 1]
@, enau
2.0000
¢ enen
A 0000
?.,0000

a,ppap

MD PLUG

20
= A4R3
-f,1127
“Nei127
-7, 1825
“A,1630
“Pe1449
-f,1449
“n,120R
-, 1074

NePPANG
n,0000
7,2000
PeBRO0
,AR00
?.00a0
a,a000
N.0APQ
n,oaa0
R PANQ
?,3000
?,A009%
a,a000

N, 0000

Tehelh
PLIG DEPTH =1, 0¢¢
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Table 2-15b. Lift loss and pitching moment data for round ended plug down 1.0 Dn configuration, R = 9.98,
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Pressure coefficient data for round ended plug down 1.0 D configuration, R = 7.49
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Table 2-16b.
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B tpu

tro

«1,34¢3
=1,135R
“ne33HK
e 61142
=g 4Ry 3
¢, 1814
=i}, 3284
-1 2871
.y ,2558
-i1,2265
=vte 2038
-, 1952
=He1739
“Ne1h25
“i1,1485
“t1,1419
-t e121/4
=e1259
~,1159
oy, 1182

=106
=.1166

-t 11152
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Table 2-17b. Lift loss and pitching moment data for round cended plug down 1.0 Dn configuration, R = 4.99.

PORT

i1e
11

12

14
15
16
17
18
19
29
21
22

23

HONSDIMFNSTIONAY
AREA

1,5625
2,39%6¢0
4,4199
8,34R7
13,3432
19,4208
26,5641
34,7789
44 ,26%2
54,4229
63,8729
ARr.5406
§@4 1539
125.0076
147.,8669
172,629%
199,2978
227,8714a
246 ,6968%
254 ,43%¢
262.2927
270,26%84

278,365%

N =M
a.003211
A.A04R53
. AnRAAT
B.M14900%
A,022278
? . PINGHRA
".,039717
3.049344
#.4%9336
2.071661
a,mB1347
B.899241
@.1221R%
@.141876
?.150354
7,162775
#.167294
#,172458
2.175798
2,177113
fe17R859
#,180049

P.1R1436

LR=FT
W, NO236R
a,03%3579
A,n06349
D119 99
#,016432
n,N22562
@,n29295
N.¥36396A
A,N43766
n,r52857
0, 06044
N.073200
A,499123
Hel 346410
A.116Rn2
a 120026
Pe123396
a,127205
?.179669
A, 130638
Ne3317005
A,132804

f.,133027

MR

n,019221
”7.013938
~,n24722
P ¥42RUN
W, A63IRT
A 4NBTRSS
n,114076
he141727
A, 170424
0 ,245R25
N,235134
N.28504
0,351040n
Pe40749R
ANdAN4RDT
n,4h738a
¢.490504
¥,495334
P.504930
@,5a8708
A.512R59
?.517148

P.5721121

]
=P ,579R45
“2,829161
=} ,3726977
*1.948657
«2,517389
*3,036542
«1,5GR257
=3,937467
-4,3306R0
=1,669225
«4,92649R
=54252351
«5,632802
=5.,8R4594
“6.093627
e 122103
ehe145Rp4
-6,172911
*6+1R935)
=6,195723
*he202628
=-6,7009623)

*h,216053

{R
-, 1300349
=N, 1 R6IQ5
-0, 29R304
“n,4318R5R
e SHRINQ
“P,aR261S

-0, 7RB65K

1 BA5143

-11,973537
=1 ,¢49642
ef 107477
=) 180728
“i,766754
*1.322R57
-1,3A9R47
=1,375799
=1.,3R1577
=1,3R7670
=1,391367
«1,392799
=1,3%4159
=-1,395925

14397369

L/1

-1.1143341
~W.Ph1977
-, 193187
A, 15A56
“0, 188166
~A.226%171
-0,2R2231
“0.2943132
~11,3237¢4
=14343049
-(1,368230
=0,392596

-0,421833

*13,439R54

“(,455478
-h,457457
14459378
e 461445
*R.462634
“A,46311¢
*1e463626
«1,464149

“J«464629

00d 10
VNIOIgo

XIITVAD %
SI @OV 7
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Table 2-18a. Pressure coefficient data for round ended plug down 1.0 D_ configuration, R = 2.5.
n

P = 2,50
JFT FLOW RATF =

PORT

19

12
13
14
15

16

20
21
?2?

23

n.
$ed612
. 315m
Pe2762
#1965
AL t1AR ]
1159
NeRIA 1
PaPR12
A,e672
A.0uan
2,000
PaR2NA
A,200a
AP0an
a,00ae
D.2van
A,08000
A, eenn
A, eapn
n,0000
72,0000
A e FAAY

¢, conn

10
¥+3456
2,30aR
Ge2672
2,1912
ha1432
B,1122
7,0939
?.27R7
¢, 1662
2.0000
7,0000
A.00AR
2,000
A00
?, 2080
A.0040
72,0000
?,000p
a,0000
G000
0000
f.r000

a4,000p

4,06
JET FFFECTIVF VFLOCITY = (48,0

ROUND FND PLUG

2
", 2R%7
R,2604
he2324
a,171
n.1293
72,1357
2,08T7R
A.0730
@,AhA3
Ba.A000
g,6a00
A.8000
n,0000
A.,0000
72,0000
9 .0800
2,000
2,0000
72,0000
2,0000
7,000
A.0p0a

a,aa00

Tebhel6
PLUG DFPTH

A, 000
L. 0004
2000
B PRAL

a,0000

=t,00¢0
)
8 F/§

HONSDIHENSTOMALTZED
ANGLF (NFGRFES)

CMM (164,76 CFM
N/§ ( 4RS%,
30 45

AeiRIT =0 ,05409
D857 =0, 004dR
Pa16RT D,07274
N,1336 0,0549
P72 G,0573
A,ARI5 ¢ 054k
3.074% @,0445
A.0627 0,393
a,0516 @,0362
RaARBH A B000
a.,A6a0  a,06p000
R.00080 0,0000
2,430 @, A0a0
R.0000  @,0000
A.,0006  a, 00ap
AU A, 9000
B,A002 @, 0000
A,0000 ¢ ,0000

a, 0800y
A, 0unH
o,u000
G000

a, anea

6¢
“n,4177
~N,2R829
-3 ,1743
-0 518
0,128
@ uone
A,Gp8%
a,0128
9,0121
A.0124
@, 198
[CP N LY Ix )
n,eenu
A Q000
0, rPana
A,y ¢
a,cape
A, raee
M, eon0
BLroub
a,rean
[N I

a_eapo

75
-2 9R51
-0, 637
=th, 448
-(,1937
-p 11129
-0 ,7596
A ,01395
P 251
-2,0184
A7t 34
-, 0010
(M7
-, 0045
A, 0600
G, a0nen
A .u0an
e, 0000
#0000
A, 0000
0, 0000
¢, rn0en
0, OGN

I I

FFFFCTIVE
FRFF STREAN

JFET FEFECTIVE TRRUST

PRESSUPFS

Qe
*fe615¢
=1 ,1161
“Me7714
-00,3506
“1,1274
-1,13105
“Ben91S
0 uARTT
M ,.053%
“Pe432
-, 1349
~0.0254
-0, 0207
“B. 0154
-t 01 3R

0300
. 00¢0
PaOCRn
a,0a000
CIN<ET I
P ueee
G.a0en

waeen

105
=2.,2159
-1,5h02R
“Jet11h
-9 ,51080
-1,3114
-01,2498
e 1554
-, 1170
00,0925
R 1727
0, 0601
=1 ,0493
-0, N3R5
3,315
- 01247

(AT
CIGOTY
7w, ucun
g,00up
LT
a,avee
0, g

v anae

12¢
=2.4177
-3, 76¢5
*1.31h3
-?,6933
“0,43R2
-7 ,3P1R
~¢.224)3
-2, 1703
“¢,1336
“P.1071
-, BHE3
“2.ARTT
=7, 11551
;?.n445
0, 1360
CINAY-TTT
¢ aean
G nipa
. anen
AT
(AT
Ve

P e

JET NIAMETER
VEICCLTY

e

= 1,472
5943
13,379

135
“1.6R28
-1,30513
=1 ,26k%
-1, R4
“P.5567
-3, 4007
=1.2921
=1e2196
3,171
“11e1335
-0,1071
~3.0RyS
=,0624
3,508
-(1,0403

(V18N
V0000
e 0000
0. 0000
[P Tel
(AP TSTLYE]
u.uuu;

Y, (R

CebTFRBOUDY DIAMETER = (1,7%

P78 C 194,4
Noo(3,0079

ise
-1,4735
-1,21132
=1,417
B, 7750
“¢.SARBS
=¢,47216
"codtle
=te2324
¢, 182k
~¢e1178
o2, 10257
=g.vRe3
-7 ,n599
-2.0471
=-J #3182
[P
A,u000
e, nne0
¢, hnen
[ IS
¢#,0000
nottnen

¢,anen

1o
~1e2124
- QRS0
-¢.8497
-, h3eT
=, 457N
=), 3419
“¥,245¢
=0,1791
- ,1306
“Us iS5t
-0,0R20
"D gtivh)
=, 11456
=N.0325
=251

LA
@ anpe
t,a0pe
VW e
“audvp
h,anpn
Beipvn

¢ oevr

k7S )
LRy

1700
et Tt
=i Hiva2
=ve b R2Y
.t AUH
13748
wtl 2707
-11,2453
L PRILIAR
4, 3393
-, 11847
af) (RS
=l ' HHRA
-t 455
.33

pooree
SRRV
(AR
Ounpp
UL
(LT TATE ]
0, e
e it

@R, e

tap
= tt2¢H
-0,7594
“eb28Y
1,455
W, 3531
-1 ,2633
~r.1RY99
-i1e1353
-t 44196 )
“Het*T21
=, u5¢6
L PSE R R
207
cHher]156
ay , 31y 8
0,066
-(l, (1155
=141 2R
-, A3135
B e
AT
Wiy

e 0ora
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Table 2-18b.

PORT

1
2

10
11
12
13

14

16
17
18
19
20
21
22
23

NONeDTMFNSRTONAL
AFREA

t,5626
2,3960
14,4199
28,3487
13,3499
19,4208
26,5641
34,77R9
44,0R52
54,4229
53,R729
82,5406
104.0539
125,0076
147,8661
172.629%
199,2978
227.R710
246 ,696%8
294.4?51
262,2927
278,2694

278,365

N wM
d.A16012
7,223947
#.043071
a,a78065
9.11919%
7.164415
N.212924
3,261916
7.311093
7,347715
#.376789
#,418747
1.469572
7,5aR4958
#.53976%
0.540503
P,545365
9.541828
",%42230
#.%42230
#,542230
2.%42230

?,5%542230

M

LA=FT
N 11R1
a,317R63
0,031769
a,057581
A.,AR7IIR
?,121287
A 157052
#,193189
%#,e229467
?,256475
a,277919
@,30RARR
Pe346357
",375066
Ae39R1 30
7.398734
7,39931}
?¢399653
w,399§49
Ne3999449
m,399940
?,399949

n,399949

Lift loss and pitching moment data for

M/Tn

a,045990
B ,ARRTIRA
BA,123709
%,224219
£.342352

",472292

Aeh1186T -

2,752276
#,RA1575
%,068711
1.0R2217
1,202729
1.348711
1,460508%
1.5521317
1.552667
1,554916
1.556248%
1,557399
1.5%7399
1,5%7399
1.557399

1,557399

round ended plug down 1.O'Dn configuration, R = 2.5.

M
=1.,6716R273
«2,319200
=3,532991
-4,847032
=5,720759
«f ,A33792
*7.6011549
=R, 230076h
wR,7613294
«9,358571
=9 ,7R6923

-1p,367598
*11.007598
11,4499
*11+7R66232
*11{+79158A
«11,795991
*11,798421
=11, ,R00399
*11,R0p399
~11,800399
“11.80a399

«11,RR1399Q

L

Ln

“,3764950
-1,521356
~e794216
-1,0R9613
“14332745
-1,536124
=1,7¢*RR2R

=1,R880276

-1,9n94948

«2,1003R0n?
=2e2001004
«2,330634
“2,4736p9
-2,571935
=2.649635
=2.,650749
-2,651739
=2,65278%

«2,652730

*2,652730

«2,652730
=2,65273n

=2,692730

‘LIT

-1,1253317
=,173353

“P.2h4079

“,3623g0

“Ne443155
~0,513766
“Ue5AH19Y
=0,h15222
06550127
-01,699522
*“Ne731540

-3,774943

=#.R22482

«7,855176
-a.anldlz
*A.AR{3H2
n,BR1711
*),RA{RY3
*0,RA2041
"N, RA2041
=0 ,RR20141
n,8R20141

=, 8R2011

&
%

SR et TorV]
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PO TR
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Table 2-19a.

Pressure coefficiont data for Flat ended plugy flush configuration, R = 8.78.

SOUARE BEND PLUG 7=9=76

JET FLOW RATF =

PORT

10
11!
12
13
14

16
17
1R
19
20
21
22
23

]
Ae1239
A,0893
BepAan

A, 2835
=¢e2754
«@,2727
“3:3539
-3,0620
M LLL
02,9000
DGR
2,200
A POQQY
a,nea0
PeCAR
#,e000
Aruan
Ao B0R
A, 0000
D, 0000
a,enbu
A, r000

a2,6000

10
241059
@,0620
LT

-, a700
=0 ,1051
-3,0916
"3.,0593
-@,n7%4
“H,N%17
¢%,0000
20000
f,0000
@000
a,a000
2. 0000
P, PR0P
Ao ANAA
a.wnad
B NPRR
P.0000
A 030
d.2000

¢ 000a

1,614 CHM (
JET EFFFCTIVF VELOCITY = 125G.,%

20
Hea000
., 0000

“A.0512
-0,0997
“7,0997
-0, ARAR
=2,0781%
-7, 0866

-P,05%512

2,0000.

A, Q000
n,e000
A. 0000
f. a0
#0000
a,a000
A,A000
3,0000
7,000
2,0000
a,na00
A,0000

2000

PLUG DFPTH =
37,99 CFIR
M/8 ( 424.,9 Fy5 )

3n
“Fe1212
-7,1239
=0.150A
=3, 1508
“2.129)
=-A,10324
“N.1024
-0 ,0989
=3.0727
7,0000
AR
72,0000
N300
f,A000
A.000p
a,aa00
A.B00p
A, 000
2,A000
2.3000
a,0000
,2000

A, A000

o0
)

FFFECTIVF JF7T
FRFE STRFAM Y[
JET FEFFFCTIVE

HON=NIMENSTONALTZED PRESSURES
ANGLE (DFGREES)

as
=, 4606
=i, 4121
“0,3556
-7 ,2828R
=a,2478
=, 2020
*p.1347
-3, 1077
*0,1997
@300
A, 0002
m,aqué
a, vuaa
A, A000
e
a,nn0e
A, AP0
A, 0000
0,000
A AP0Y
A, Aa0G
2,000

0, n000

e¢
«“3.9170
-, 7621
“0.h19R
-?,12%6
-3,3298
«%,72397
*P,19113
A, 15R9
~1,1266
~,¢970
ot} ,PRKD
a,cony
. AP0
@, 2000
AP0
A, n0ne
A, 00
#,ee0a
G009
G000
A, 0000
@,0ea0

g, reae

75
=1,3145
=1,00236
“r.A539
-3, 5576
“N.425h
-0 ,32R6
“0.2424
-f,2155
=-1,1%38
“P,1320
~A,1158
-3,3916
“-p,0754

@, A00¢
A.0000
a,0na0
A, ane0
N, 2000
a,enen
72,0000
A, 0000
7B, 0000

*4, 000

90
“1.5004
“1,9R2%
“3a9724
-0, 6438
“,4687
-7,3637
*" 2909
01,2424
“0.1913
-7,15R9
=A.1347
“R 1077
=P.0943
-0,0943
~p,7154

a,0000
Pa000Q
G.aepa
A,0000
NeRP AR
a,aene
0,000

f.aza0

10%
«{,47Rq
-l 16102
=0 9837
- hhiI
«,4A49
«h,3R79
=Aa.3044
-%,2424
-3 ,1939
P, 1724
-, 14001
-1,1212
0,124
P56
LIy

a,nc0a
A,000a
TR
0,000e
00000
A, A00e
A, 0000

g,a00p

DIAMETEN
1011y =
THRUST =

12¢
=1.,2607
“1,0452
=y s0RT74
.2 ,5711
- ,4137
i, 3340
=?.2634
-0,2790
=P.2301
=-¢,1535
=¢.1801
-0,1293
0997
-0, 216
-2 ,0A35
¢ aner
R0
7?anen
@, ARG
P LA
fa0ae
P a0

¢ uepe

= 4,64
14,8
4,080

135
=$+1029R
- AR5
=13,7004
-1,441R
2f.344R
-6,2667
“,2128
=0, 1670
~As1401
«(,132¢
=,115R
(3, 1970
=3, k35
- ,0727
“p,0n673

[T
3,000
(e PR aAT4E0]
B AN
a,0000

7 TS e

EFRILS

AIGESTE

CEMTFRAODY DIAMETER =2 6,75

M/S (

150
11,9644
-, 7354
=¥,5899
-¢,3744
“3e2RG1
-, 1RES
;u.l482
-%,1158
~0.1024
-}, 0862
=3,rA23R
=3, 2700
Qe N620
=g, 0404
“,9377

a,p0en
YA
B, Ueen
B,A000
faA0CA
gL, a0e0
B P Ayal g

ﬁﬁﬁﬂvﬂ

AH A
N ,9172

160
“d,8uge
ey, 6R6
"Ne4RTR
-i,2990

=Pe2344

-0,1751

'W;l793
=0,1212
“N,0R62
-, pHyR
A, aR¢R
-3 ,0a%93
“H,¢512
- 1512
A, 17296
W Q0
Raa00 e
a,u000
A, 0000
D000
P,a00¢
A, 00p0

f,a0p0

F/S )
LE )

f7¢
e 1617
-0, 592h
-1, 4525
1,245
-1e1913
-f,daut
“re1185
-il, 1131
~Ue10024
- 970
Qe T00
.a,w?uy
A 1h46
-3 ,0458
=N t35
(AT
Y31
CArdy
B, Bnen
Ve Q)
LI
[T IR

n,000v

(1%
“11a7354
-, 560H4
~194199
-1, 3:117
Ve2ne
=), 18¢5
"11,1097
-0,145%
“0e1185
- 1185
“ne1utd1
-3, 074
-u.u9¢3'
ol RE62
"N t64h
-d.w646
"(letH 20
341727
-}, ¥A5H
=1e0593
-.0323
“3.1593

1539
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Table 2-19b.

PORT

te
11
12

13

15
16

17

19
20
21
22
23

NON=DTIMFHSTONAL
ALEA

4,0179

6,1914
11.4215
21,5719
34,4951
5% 41R52
AR ,6442
RY ,R720
113,R686
140 ,6340
165,0537
208 ,1245
768 ,RR5)
323,0114
3R2,.,1001
446,091 0
515 ,.7444
SRB,084a)7
637,4R77
$%7,4R44
677,7897
69R,4017

719,3218

N M
N, 000434
72,0006139
P.001049
N, AA1569
2.00210%
3.,002635%
7.003282
a,0n3949
A.004727
a,006597
Nn.pnR244
N.211%26
2.015992
A.019971
7.023943
n,n244136
A, 724988%
".025724
A ,0260%¢
N.026227
”,A26326
P.726514

#3,n26694

IRAFT
n,una32a
O ,A00471
A.,800774
G,001157
ReM1551]
#1144
A,0N02429
0,002912
(YR LR
3,004866
A NABARY
A, A0R%a0
Ba0N11796
a,n1473¢
At ThRAN
A e1R024
M,N10429
n,A1R8974
P01921S
B,A13345
¢,0194¢8R
A,19587

#,019686

Lift loss and pitching moment data for

P/TD

A, A06%713

0,BA96TR

A,0158R80
n,a537du
#1311 R6R
7,039095
0,0496R8
©,059TR}
0.071567
9,r99874
A.124R10
#,174%07
Ne242117
*,30023%7
1,362497
n,369965%
N,378266
".3R94572
n,1%44802
é.3°7n76
©",398580n
ha401421

“1,4044082

flat ended plug flush configuration, R = 8.78.

1]
N

et ,RY194
«?,127392
=0,2146131
= INRRSH
=2 ,407358
? 502161
- RINM2S
g ,hT7534 1
“P+754268
«p ,R1A950
og sREABRA
-0 ,914486
“ter15R4n
-1,872255

“1,124968

«1,127956

=1,131¢40
=1,134919
“l,1365%27
=1,1373483
«1,137R57
~1.138740

Ln
v 23051
D, 22RAJH
~ P I60RY
i UAA9RY
“N,¢"1574
-, 1 12RRG
=9,13263A
-1, 151817
1, 168560
e, 1R3650
=,174826
-1,210072
14228361
ei1,241043
-u.;ﬁ)éqj
-(1,253564
-11,254258
~1¢25513¢0
«i,255491

=),2556R4

T e1,25579¢

~11,755989

-0),256172

LT

=0 N218H2
e, 111224
N BSU15S
-, AT5211
N, n99H4 4
= ,12308¢
~3,144616
=1, 1R5%27
“, 1R4RT2
-, 20002135
*1,212420
=0 ,225014)
=P,24R898)3
-1,26281p
2757 3¢
«#,276163
«0,277219
“0n.2TH169
“n,278564
~114278774
-0,278R90
=1,2791046

«0,27930%

Ve e ferbiin

e

q00d 40
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Table 2-20a. Pressure coefficient data for flat ended plug flush configuration, R = 6.58.
R & 6,8R SETARE BHD PLNS T-Q.ZEUG DEPTH = ,00¢ FFFECTIVE JET DIAMFTER = ¥,64 CENTERARODY DIAMETER = v, 15
JET FiOw RATE = {,614 CMM ( S$7,00 CFM ) FPFE—STFFhM VELOCITY = 19,7 :/S ( q6;.6 ‘;/S )
JET EFFECTIVE VELOCITY = §29,% MN/S ( 424,39 F/S5 ) JET EFFFCTIVE THRUST = 4,000 ( 9172 B
MONeDIMENSTOHALIZFD PRESSURFS
ANGLE (DFGREES) . '
PORT 2 10 20 g 45 Gﬁ' 78 90 105 120 13s% 150 fen t1e THe

1 @e1845 00,1860 09,0832 «3,0529 =0,3705 =0,8726 =1,2611 =1,5257 =1,500F «1,2974 «1,0766 *1,0040 =0,8R16 =p 8135 =u,7712
2 0.1255 2,10%8 09,0711 «0,0514 =0 IN54 <0 6R0OR «(,9581 =1,1986 «1,2172 =1, 0978 =01, B921 «@,7R¢2 «¢, 6651 «0,59BH «u,6245
3 2.0635 A,06R0 0,0439 =a.,0544 =0,2692 =0,5156 =B,7560 *¥,9572 =1,0134 *¢,9209 =n,7394 "1e6169 *1,57292 =(,4FNR =y,477R
4 00,0257 G,0000 @,0000 0, A7B6 @, 1R85 <0 370F <A, 4793 «p,5897 &0 6275 @1, 5006 =i, 4RR4 “,3016 =« ,3145 a¢f, 2767 «n, 2028
5 0.0000 Q,0000° G,0000 *0.0620 *P,1406 «n,2434 =0,3251 *1,3931 01,4536 «2,4279 =p,329h «y, 2737 02072 =0 20HT =1,2253
6 0,700 A,0000 70,0007 «0,0454 =0, 1058 <A, 1784 «0,2313 -0,3024 =0,3145 =0, 3281 «0,2571 =0, 1P15 =¢,1724 «A,1573 =0,1739
7T P 0000 2,000 0.0000 =P,P454 ~A,0R9) 0,1270 ¢, 1R "U,226R =0,2540 *p,2434 =A.2011 *ge1517 =He1134 =1 1195 =n.1376
R 09,0000 @,0000 ¢,0000 «0,A3T8 w0 0635 01 1789 «0,1421 =0, 1618 «#,192¢ «2,1920 «n,1557 ey, 1925 =0 BRAT P TR =, 1240
9 0,700 @,7000 A,0000 03,0237 =0,0529 -0 PR 03,1104 «0,1467 «0,1512 «¢,1678 «a,1195% 3,837 = BHAT eu, 97 ~v,1043
10 a.waéu A.00R0  A,0000 00000 A,0000 *A,0H65 *0,0953 =(1.12480 =¢e 1316 =0,1421 *0105R =p, 0771 =0,0726 = rhS =y 96R
11 €,0000 Q,0009 A,0000 @,0000 00,0000 «0 0590 -ﬂ_q74|.-a.a862 “A,1¢2R <0 1028 = 096 i NT3F «B,¢529 a(, 451 =i, 0HGD
12 2.0000 Q.0000 A,0000 ABRAR A, 0000 N,0000 *0,0726 =0,0801 =2.0877 «¢ 0968 *p,0TRE *p,1559 =@, 1529 «0.4584 =0, nR67
13 92,8000 @,avra &, 0640 u.aéwm A,0000 A 0000 «0,0454 =0,0711 «2,0726 ¢ 2RAT 0, 06R0 mp 0272 «¢,¢353 «0,04R4 «t, 0771
14 0.0900  0.0000 P,A000 A.0000 A.0000  D,0008 B,0008 0,0514 R, 68F «0,0635 =3,063% =0,0529 *0,0151 =B ¢257 =pn,abHQ
15 0,0000 2,000 04,0040 @,0000 00000 U, 00AF @,0000 =0,0514 «0,0495 ¢, 03544 -a,2439 =l PIR3 =0 0151 «0,¥272 av, 0620
16 4.0000 0,000 A,0000 A.0000 A,WA0 A,0200 AUIRE  B,0000 D000 L U0BA W ARAR Y, ANER B 3000 A 0000 =Gerhle
17 @.0009 2,6000 ¢,0002 08,0000 00000 0,000 #,0000 A,0000 0,000 ¢,0000  0,0600 e.aavq G, enr e @ rnee .n,e481
18 2.00000 04,0000 A,0000 @,.0000 A, A000 B, 02AG G,0000 P AAEA QA GPOE  CARAR P AAAR Be0CO  R,030 0  Q,0000 =¢,423
19 .e,enaa C.0000  A,2000 94,0000 A,0000 A,0000 (000 (A,0000 O,0800 2 0000 B,U000  ¢,0R0EC P RA0PC A N0RD «f, 0454
20 02,0000 02,0000 3,000 A,A000 0,0000 A.A00R 0,000 Q0000 A,AENE  ,0000 A ARAR  ¢,ARE0  A,R000 0, 0000 =p,0589
21 9,2000 Q,0000 A,0007 09,0400 09,0000 0,000 A,0000 O,0000 BO0UR 0, 0000 Q.00 2,000 A,30¢00 @,000n0 =0, 34548
22 90,0900 9.0408 0,0000 A,0000  A,0000 A, A200 O,A000 #,0000 A,0000 B,0000 A, 000 NgllPR Va3 P, 000 =n,(3T7H

N,0 (] ) . o aonm A a o (4] "y 2000 - 29
23 ana 4 ave A, 000 A, 0040 a,a000 a,eean 7,000 5y ] A unpe [ ddy (S RLTEL] G, 000 o OV L [ sl 0,52
. . .
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Table 2-20b. Lift loss and pitching moment data for flat ended plug flush configuration, R = 6.58.

NON=NIMENSIONAL
AREA

4,7379
6,1914
11,4215
21,5739
34,4951
53,1857
68,447
89 ,R724
113,8686
14¢ ,634¢@
165,0537
208 1245
268,8R8%)
323,0314
IR2,1001
446 ,0%4u
515.a044
SRE, A402
637,487
657,444
6717,7892
698 4017

719,32119

Nowl
3.300900
2,001339
A.002310
72,00379%
7,005454
a,0n7315
#.799243
A,011276
R.013544
?,016360
P.01R790
f,023387
ReA29336
R.0346132
A.A396A8¢
#,04a523
A.0412R8
2.042052
P.4262R
n,042926
RN.P43174
?2,043387

0.343695

M

LB=FT
B, 0NR664
G, I9RRA
A,0017¢4
f,002799
N,0145273
¢ A05396
ReAMNKATT
NL,A0RILT
@,0009990
P,N120067
A.033793
P 1725
A.0121638
",029544
A,729268
a,A29RA9
N,033452
a,031017
NeA31443
N,A3I1662
A.A3I1R45
2,032002

74032229

M/

B.013620
“.022271
234980
W,057451
B, PRA25hA
v,1102749
v,139933
a,176717
N 205456
", 2476R8
Na2R3114
n,354084
1.4443137
A.524319
Ab0749
n,613509
Neb25056
7,636656
Ae6451391
N,649RR9
Ne653R4R
R 656R77

Neb6h1K33

uv
~2e154718
o 2200755
=7e352271
=2,515493
~N,h6R3157
= ,796379
"3e217506
=1,25717
1126292
=1 ,214500
=1,278720
=1,37270)
«“1.477917
«1,549326
=1.613072
-1,618177
*1.622467
=1,626490
*1¢6293729
«1,630749
14631934
“1,632957

*1.63438%

T

LR
=,¢34781
', 219626
-1,07319¢
=), 115AR]
=, 149078
«(1 1790026
=, 2116255
=1 2305481
=14253190
“i1,2730200
-1 ,287456
-, J0A5R4
*¥,33122136
e, 348289
“1a362619
«1,3637668
1 ,36473)
¢, 365635
=?,3A6273
-,3A6597
“ReIHBRED
-0 ,36ATPRY

1 ,367409

L/T

“n,n37921
=N,054107
"N, NRH342
“.126348
'W;162540
-1,19519)
0224881
=1,2514¢4
*4276055
w1, 277675
“e313445
«0,33645¢
'ﬂ.§ﬁ223°
~(1,379744
114395365
«@,396b61F
=",397686R
=%,39R654
~H2399350n
“«$1,3997¢3
*#.399993
-1,404239

e ANPSHR
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Table 2~2la. Pressure coefficient data for flat ended plug flush configuration, R = 4.42.
SQUAFE END PLUG Te12-76

R =z 4,42 PLIG DFPTH =  ogp FFERECTIVF JET DIAMETFR = @,64 CENIFRRODY DYAMETER = Ve
JET FLOW BATF = 1,614 CMM ( 57,00 (CFM ) FREE STREAM VELOCITY = 29,5 M/S ( 96,8 F/§ )
JET EFEECTIVF VELOCITY = 130,4 W/8 ( 427,R F/S5 ) JET FFFECTIVF THRUST = 4,106 N ( ,823¢ 1B )

HONDIHMENSTONALIZED PPFSSURES
ANGLE (DFEGREFS)
PORT a 10 20 30 As 6 75 ¢ 145 124 © 138 150 160 170
1 3e2731 (.2492 341891 (40669 =0, 1632 =0,5447 =3,9874 *§,4230 =1,6327 ~1.5371 “1e1R75 *1,0127 =n,91¢2 <, 454
27,2096 0,2042 0,183 04,0669 «0,1072 «4,3995 «0,T026 =1,0345 «1,2764 «1,2025 «3,9H06 “¢ TRA6 =0 6RIR wpr 6316
3 241707 241584 0,115  0.0%19 =0,0751 =@A,2R6R =3,5353 =a,7614 =0,9996 "Ce9580 ~aRN2Y =3 ,6157 U, 54¢R ey, 4K6Y
4 @,0922 @,0R26 09,0649 4,0307 «0,0376 «6,1516 «0,2704 =0,4082 -0,4978 =g, 5463 <0, 4930 *,3960 =, 3167 =i, 2B00
52,8512 00,0539 04,0423 09,0253 «A,0096 <A,0813 = 1700 <1,2356 «©,3¢32 2, 3353 ~1 43196 w1 2581 U, 2090 =y, 2049
6 £.84449 0.0396 P.0300 2,8184 A,0000 «(1,PA58 =0,1052 *A.1550 =0.1917 =2,2226 "(e2219 =2, 1782 =0,15300 =y, 1536
7T 0.0307 a,02f0 @,0253 9,0171  A,0000 =0 ,02R7 <0, P6T6 «B,1113 =i1,1413 <2, 1550 «U, 1605 «¢, 1311 =0,1052 «u, 1147
B 92287 0.02R0 84,8266 0.8171 A,000% =0,0191 *A,083) *A,0683 ~@3.A963 w1113 "A¢1147 =9, ARBY =0,0635 =a,0799
9 @.0259 09,0219 02,0239 2,0171 A,0000 -0,005% A, 0362 <0 ,N5AT =0, AA56 P ,0R26 =3, 0R33 =i AT16 «0,0471 -0, 0560
10 9.0000 02,0008 92,0000 B.0000 A,MI00 Pal200A 20,0246 =0,0430 =2,0567 =0 ,0635 =u,0687 =0 ,A478 «n, (1341 =0, ¢33
11 92,0000 0,0000 02,0000 0,0000 04,0000 06,2000 «0,0198 «0,0294 «0,0n410 “l,0458 01,0478 «¢ 4369 =1, 1273 =0,4341
12 0.0000 72,0000 A.0008 0.0000 0,0000 G,0000 *0,0096 *G,07953 =A,03PF *2.2306 =n,0355 “Jen?287 -n.w17ﬂ'-u.vzbh
13 72,0000  a,0000 06,0000 a,0000 0,0000 0, eean R,0000 =0,2164 «0,0232 «¢,0307 «,0253 «3, 0205 «0,0075 =i, 0143
14 0.000¢ @,0%80 @,0000 0,38000 (,0400 (,0P00 (,UA00 *A,0102 «a,0198 TCe0239 =01,0219 =g, 01TR Q10 =y 1] 30
15 0,0000 a,auar 04,0000 A,0008 9A,0000 9, ape0 A,0000  A,0000 «0,0130 «¢ 1198 <0, 0219 «¢,0109 ¢, M08 1,000
16 P.0000 A,4000 A,.8300 (.0000 A,0000 a,epae NeAUAA  A,000R P00 G,AGAR (.MM J,0000 C.0urt 0,8 0R
17 e,ere0  a,6000 @,0000 07,0000 A AUN - A,0000  2,0000  A,2808 A, 0GNC ¢ ,.0008  A,RA00 90000 O,0800  0,r00p
1R 0,0000 @,4000 QO,0000 §.0000 “0,0000 A,0340 09,0004 0,8000 D, 0000 €.000¢  0,00d0 Be@PCR A B0 ¢ A, 000
19 @,2008 a,0200 a,0008 74,0000 #,0009 0, peap A,00¢0 04,0000 @,0000 ¢,E000 A,0000 §,8000 A,0000 A, 0060
22 2,0004 A,0000 3,0000 @A,.0000 0,000 P.0000  B,A000  A,AQA0 (PR G ,0000  G.ARAY B, 0080 B ABEE P hOpn
21 24,0000 - Q,0000 A,0000 A,0000 0,0000 ©_eA00 B B00A Q9000 Q0000 0,000 ¢,0000  PoAea0  ¥,p0e" B ErGe
22 R.0000 G,0000 0,000 A,0000 0,8000 @, Ppa00 N.0020 a!péEa BOHB0 AN AM30A @080 D,00rl O, 0000

/s

23 Q,0000 09,0000  B,0000  Q,A000  0,0000 G,0400 A, 0000 SA,0000 00040 G, ap0 FaARA0 G A000  B,00P0 B NP

5

181
“NaR235
-t 6241
~edRHY
-i* , 28113
-, 2178
*telbqh
-¥,13132
=Re1u45
-, REB
LA TYALY B
“A,1'594
"Ae11444
-h,"396
U 2800
o, 0246
“en76h
a0, 1289
e *2406
“0 0206
M et1253
-H,0259
“N,1239

2172
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Table 2-21b. Lift loss and pitching moment data

HONDTIFENITOMAL
ARFA

4,0122
6,1521
11,3489
21,4368
34,2760
49 ;8664
6R,20R1
RY An1;
113.1482
139,74¢6
164,008
206 ,R024
267,177
320,979
379,672
443,257
518,7327
KRS , 1994
631,437
6%3,3a78
673,4R234
693,9649

714,752¢

N =M
2.,002577
a,033R49
B NA668E
A.A11177
R.A1AAREK
A,0n21297
N.N26621
”,031757
A.n36R25
",040856
f.0440a)
N.n48A19
#,A341R0
n. %8278
a.n61779
P.0628R1
7,063407
M.064473
2,765224
P.065521
#,06%836
".066138%

P,066407

LASFT
A, A0190¢
?,32839
A, A1493y
A,0uR244
PeyIRAR
n,n157aR
P,0196136
*,023424
AeP27162
@,014 35
P?.032457
B,B160019
6,739970
A (1429HA
@,04556R
NeBA61 60
7,046R2R
A 447855
a,6481p0Q
A¢14RIQR
A,P4R561
A.N4BTR Y

¢, A4RIA

M/TO

[ RLLY
A,057714
Bea10000249
A,16T7HUS
ne241230
0,319363
Me399209
",4876222
7e%552229
nL,A12R72
Ne659A70
#,T121378
A,R1261%1
A,R73933
”,9261272
1,9384583
n,952047
“He966037
7,978089
A FR2547
@,977268
Pe991749

",995837

for flat ended plug flush configuration, R

=1e3721677
~7 4453905
0679172
- V67505
-1 1HN454
«1,352230
-y ,4959¢04
n] HNRG5209
“1.,674124
«l,777983
~1.R35725
“1.912746
-1, IR61273
=2.0365726
-2,1734R6
=2:078346
«2,0R3445
“2.¢RA621
=2,092316
*2.093756
»2,f95259

*2.P96064

=2 ,197976

L

L
07216
=, 3M24138
"N, 157249
-, 217498
=P e72h51366
-} 3039RY
"e336279
«, I6ORSY
0, IHPAIG
-, ,399609}
=412 7
-0, 47Q98%
-0, 446458
"n.457811
- ARA120
*1,4h7212
e 4ARISA
=¥,409522
-),470353
=1, 470676
“0,471014

“0ed71330

W, 471614

L/T

-0, ATRRZR
=1,110546
"0s172328
-1,235A30
“N,2RT49)
«1,329327
LR LY RN
-?,334939
~1.412593
-1,433017
“01.147079
=1,465037
-0, 4R 3AR]3
“0.495983
-1, 504985

*"Ns52616R

3 ,50741¢.

“HeBUIBATY
-0,50957¢
=1 e51n9921
-3 ,514787
"R, 511620

-1,511937

4.42.
o
S8
$5
= B
&
SPs
=8
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= 2,71
JFT FLOW PATE =

PORT

1o
11
12
13

14

16
17
1R
10
20
21
22

23

07,8327
A,0000
34,0000
LY
a,n0a0
A ,3000
?,BrO0
N.A000
A a0pn
@,0000
LT
f,000¢
Bea000
n.n0a0

Q.2004

10
As290%
v ,2467
7,299
#e1350
P,0N919
N,0678
Be0510¢
ﬁ,adqz
?,730%
A, a00a
¢, A0a0
AcPoR
4, a0ap
8.00a0
A.0000
a,700¢
P,0000
R ,0000
RNeANAQA
C.0000
A,B000
a,0ea0

A.08r00

1,614
JET EFFFOTIVE VELOCITY = 13g,4

Table 2-22a.

20
D.26%0
7,2269
7.1936
n,1231
A,ART2
a,0632
2,0482
G,336%
A.0297
R.0000
a,7000
A.A300
a,0a00
UL
73,8000
a,000¢
LT
2,0000
7,0000
f,0000
[ oLl
72,0000

@, A090

SCUHARE FAND PLUG T=12-76

AR
3

n F/8 )

Pressure coefficient data for

HON=DTIHMENSTOMALTZED
ANCLFE (DEGRFFS)

. PLUIG DEPTH
CMM [ 57,008 CFM
M/S (427,
in 45

P.2152 G,6958
72,1928 0,1099
A 1657 w3017
N APRS 01,0730
N,@77¢ »,0583
?,0554 00,0404
Be0412 a,A307
7,0327 @»,0229
N.P7249 ¥, 0197
PAAGA A, 0000
@, 0000 a,e000
NeB200 A, 0000
a2, 0000 0, 0600
AePAAN  G,0004
A, 0002 A,B000
2,000 A, 0000
N NUAR  A,0000
N A0 A,0000
PPN A, 0000
P ARAC @, 000
AA000 P ,0000
N, A000 o, apan
BaO200 0,000

3¢
“3,7458
-,0027
0,F1h6
(VL]
“,2739
a,018)
Ne2154
F,2144
n,e125

GeP1AS

a,0a8% "

A eean
A, 00a
Ao Puuy
E e
# eenn
a,0000
@, eenn
Pranan
A, 0000
R
¢, oeaa

W, aneR

75
“Be2457
“(,1440
-0, 01921
-0 285
-0, N0397

f,an00
HeAPQ
h,0000
9,0000
B, 0300
72,0080
R, A0
a.P000
G ANG
@, eu00
2,0000
A,0000
B, ey
[ 24
?.,0000
A, 0000
NI

B n0nn

fiat ended plug flush configuration, R = 2.21.

FFEFCTTVE
STIEAK

FHEE

JET FERECTIVE THRUST

PRFESSURES

Qe
“0B.A%05
-1,3223
~7,?2133
~(1,0914
~R.0502
-n,A307
“Phe1214
“PA156
-3,3109
“,4¢R3
o0 ,A¢68
~N.3059
-3 ,0053
“P.00042
“h,An4?2
B ,0000
P APRE
A ANy
D APAN
A, Ap00
G000
B ACPEH

A4

105
-¢.7727
- ,5077
=0, 3462
~,tEKR
=, 3724
-, 0580
cR 01272
i) 350
- (1247
ol g 12433
-, 01561
~Aen1dy
-3,0102
wj 08
-} BERA

@,an0p
[
[T
LT
0,060
N BRAQ
A G

[AINATeIA T

12¢
“.9P34
~¢ ,6389
-V ,45722
=0 ,2175
-Ca1270
- nH29
30585
¢, 0453
-0 ,0348
-2,0n785
-0 ,01241
=P,0n1%0
-0 ,0146
-2eN134
~2.0110
¢, 0nen
Qe BAQAR
P,0000
(A ]
¢ a0en
?.Annn
P, anan

XU A

JET DIAHETER
VELGC LY

-

= .64 CENTFERODY DIAPETER = G, 7Y%

59,0
4,106

135
*N.RAG
il hhh2
=1, 57204
L Y
PP LR
-0, 01985
s HTR
0,009
- i3412
A28
- 2R
“N,0215
~A,1n193
=“e¥156
“A,01127

gl
Aot
2,600
HeABAN
O A000
PPN
ALY

R OTR0

M/S ( 193,7
B 49274

180
=3 .599
- 5080
“%.4373
"We2F1R
"R 1FA57
-G 10177
“heuTTN
-3,1n534
“0.%439
=;.R340
=g ,%29R
"~Q.0?26
=},¢2e7
*R+A15R
=1.0137

G,00¢0
Q0000
4,000
Raitpeo
8,000
DeNOCOA
0,000

LYY,

Y
=W, 35172
01 295¢
wll 2630
209
“4e1494
-4,1139
=W.nHR55
LA XK
=i, W4H)I
A 2390
“,1314
"Ve1246h
-,20193
*R 156
=0,0141

Houtve
LAY ANAS
HaNrve
I
Ap00 e
Vet
A00en

Bay

F/8 )
LE )

tre
=(1atvag
=i, 15h
-1,14497
-, 11294
LIS AL X |
- 4171k
e lihHhy
., (1500
LA YV
N, 01376
-, 1308
=Pei' 265
- 0210
- g t1 1 G0
-, ¢151
»,eapn
Aet' M
)¢ 6107410
BebrinQ
[N TS
Dbt (A
N heoe

bt

{Ho
“neildiln
i, 1 (78P
LIPS RN
gy HTS
“Heh3IV
00532
A pdiy
-t 11327
(1, U2HY
“veQ2137
P 12¢3
“te(*164
=0,0110
-m.uué?
- AARE
0,151
e AN472
.u.uu‘l

a4
(IS
BeA0e
e

(R
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Table 2-22b. Lift loss and pitching moment data for flat ended plug flush configuration, R

NONeDIMFNSTIONAYL
ARFA

4,0122
6.1521
11.3489
21,4368
34,2760
49 R664
68,2081
A9 .3010
113,145?
139, 7406
164,0051
206 ,8024
267,1771
312¢,9793
379.6727
443 ,7257¢
511.7327
58%,7994
633,4374
6%3,3075%
673,4R34
693,9649

714,7521

N «M
f,an7163
f,010724
2.018877
7,832087
P 046475
%,061547
#.176976
0.292727
2.10006%
9,119778
@.12R927
#.,142023
#.160700
#,17%525¢
#.1898%81

#,19046%

fe1910%R8 .

?,191712
#.191712
7.191712
0.191712
7,191712

?.191712

M

LR=FT
f,BH52R)
a,007910
",n13924
?,A23ARR
",A142RNn
“,04%397
NeNS5677R
a,0RRI94
N, ARG298
n,ARR346
He35096
n,105346
#.31R537
n,129265
Re14000334
f,144487
Pe140924
f,1414¢6
Pe141406
7,141406
Peld14u06
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Table 2-23b. Lift loss and pitching moment data for flat ended plug down 0.375 Dn configuration, R = 8.72.
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Table 2-24a.
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o Table 2-25a. Pressure coefficient data for flat ended plug down 0.375 Dn configuration, R = 4.36
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10 C.0000 Q,0000 0,0008 A.0000 03,0080 06,0407 =0,429) ~0,08456 =(,03678 =¢, U834 =;,@03R "G ARP2 =0, B¢V =p,0124 d.0800
11 72,0000 06,0000 @,0600 ¢,600¢ 00,0000 00,0000 =0,422R8 «0,03I85 «0,0n541 =P ,ARTR w0, TH9 3 B587 =@, 0248 QA U0 O,eure
12 @.0000 A.0000 @,0000 (.0000 U,6000 O, 0000 “0,1163 =0,a313 =0,04483 =p,0554 <a,0534 "Ue495 =A,Q182 Q,0u000 vdeaiten
13 92,0200 Q,2000¢ 0,3000 @,A260 A _GAA0 N,P0P0 =0, (111 =0, @248 «0,0371 «0,0437 =0,0495 «¢ (3385 =0, 01R9 @, 6000 O, @00
14 0.0000 A.2000 0.0007 A.0007 B,0000 B,0000 @,GARR "R.GI56 =0.0298 =p,p332 =4,039] =¢,3371 A1 N800 B, aure
13 20,8000 A,000¢ 4,0000 @, 0007 A,0000 CLOPA0 A 0P eR, 0124 =0, 0189 P, 07261 <A BIRT i, 0339 =¢,ePRS U 0000 B, pdre
16 G.27a0 Q,0000 Q,6000 @G.0000 B,0000 O,0000 (,0000 0.00308 Q0000 p,oee0 BeAAPO  B,R000 @,0000 @,00010 d.aap0
17 09,4060 a,0008 @,0004 4,000 a, 0000 A.P000  2,0070 G,0000 @000 ¢ QNP0 0000 @ RERR  B,0000  B,.0000  Beeer
18 @.,0a¢ e.,a000 @,ca00 B.0002 GA,3000 ¢, 0CA0 Q,0600 G,0000 O,0040 P ABRE  0.0000 BeRUPR  ALB000 (00U B,pndr i
19 @.7000 ¢,0800 4,4608 A,0000 a,60000 o geaa B,0000  2,0022 A,0000 ¢,0000 A,00300 §,0000 G000 R,000G B,000
20 P.PAPA B,3003  2,0000  0,0000 A,0000 O,0000 0,0000 U,UARE  O,A000 @,da0p0 AeBAG  @,A080 V,30¢¢ (B,00M1  A,u¢e
21 Q,0900 72,8000 4,000 a,006¢ A, 0000 n,oau«- 9008 G,0000 O FART ¢, A00¢ A 00RR A,407C B EALe  B.0000 O, puee
22 3,000 92,0080 93,0000 3,000 A, A000 A, 0007 C,A0K P LAGA0  Q.ACUC ¢L.U0P0 BL,U0B0 @,a0e0 NaANPC eGP eaunutpy

23 Q,600¢ ¢,A000 06,6002 a,8000 A, 0000 G, Per0 7 00CA  ¢,A000  A,R00C ¢ ,0000 W, 0000 ¢ @0en Vapree 0 0une g poee
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Table 2-25b. Lift loss and pitching moment data for flat ended plug down 0.3§5 Dn configuration, R = 4.36.

POR1T
1

2

114
11
12
13
14

16
17
{8
19
20,
21

22

NONeDJMENSTONAL
AREA

3.372¢
5,1704
9,531R3
18,0167
28,8074
41,9108
57,3258
78,4538
95,193%
117,44%7
137,839
173 ,RaR4
224.55%23
269,7487
319,08978R
372,537
430,0RR4
491,7498
532,.,37%7
849 ,075%6
866,032%
583,2463

60207171

N wM

M

2,003620

A.,ARS2RS
#.008802
?,713915
P.019076
0.724412
AeP29RY8
?,735186
P.A40614
@,045060
N.04R478
9.,0%3714
P.060823
0,066400
P.071852
?,071R%52
7.071852
7,07185%2
Ran71852
@,n71852
9.6718S?
?,071R%2

2.071352

*R=FT
2, 0802670
?,003898
B,006492
0,010264
V.A14071
Q,01RC07
ReM219R7
”,725953
N,0¥29957
a,133236
B.035757
?,039619
Ne(14408673
f,749036
30152998
n,0952998
A.7A52994
a,75299R
f.n52998
0,05299R
*,0n529948
a,052998

Ne1152998

M/TD

7, A41R69
n,861130
P 101812
a.16a057
Ra?220653
n,28213175
©"e344789
7,406995
0.469772
n,521198
N.560737
a,6213¢0
B.7013532
a,768969
HeR3I11032
a,R311@42
?.R31102
R.,R31122

PRI 1A2

a.ﬂ31au2

A.R31102
0,831107

A.R3I11002

N
“¢,417180
o0 S5TR169
~2,R70533
«1 163004
“1.390630
«1,572505
1722307
-1,852077
=1,958299
2, ,057h64
*2,12R929
«?2.226661
©2.341495
e2.,414511
©2.477334
«2,477334
*2.477334
-2,477334
*24477334
»?2,477334
=2,4773234
©2,4773134

“2.477334

L

LA
“N,293782
«?,129972
»0,195696
-,267623
“U,212614
«1,353499
=¥,3R7175
-0,416347
=0,43401226
-1,462563
=1, 4TASRA]
¥, 500553
“Pe526368
-3 ,542702
*1¢556905
.n,55£9v5
"1.556945
0 556905
=,556905
-, 556905
*n,556905
-t ,556905

.”.5569”5

L/T

-0,185484
“P,11847)3
=(1,17834}
-0,238475
~"e284954
-01,322227
“Ps3529¢R
*Q,3795¢09
=Ae421218
-1,421636
114362139
=,456265%
*Ped79795%
-(,4%4757
~0.5a7630
-w.5ﬂ7bjr
“NeHAT6IO
-,50763¢
*We50763¢
- ,507630
*3.507630
0, 507630

=A,501763¢

AIIIVAD ¥00d J0

81 gHVvd TVNIDIEO
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Table 2-26a.

R = 2,18

JET FLOW PATF =
JET FFFECTIVE VELOCTTY = 131,19

PORT

o

19
11
12
13

15
16
17

19
20
21
22
23

[4
N.23R8
P,2063
a,1771
n,1224
",0863
0n,064%
Nae@492
,2394
A,0314
@,a000
0, v0a0
Caon
B,0000

Q,0009

2.0000
a,0000
A.a000
",na00
2.0000
¢ .p00n
a,0000

Q0200

10
P.2336
a,2054
Re3769
7,1168
B.0840
”,0614
A.A502
R LR
72,0304
R.a0A0
¢, 0000
Ae02a0
¢, 4000
20000
A ,40a0
7?4000
Q,0200
20000
f,0000
2.0000
2,0000
A.0000

A, aaa0

1,909

Pressure coefficient data for flat ended plug down 0.375 D

SQUARE END PLUG Tei3e?p
PLUG DFPTH =

67,40

29
A.2183
A,1908
na1647
n,1138
P.0789
",n%593
#.m877
9,0364
n,n309
n.a0e0
@, poan
B oM
2,500
A,0000

#,0000

A.0304

a,a000
A.0000
2,000
02,0000
#,0000
a,.0000

A,6000

CHMM

k1%
Ae1911
A, 16R6
Ne1465
7,7993
Asn727
6,n%29
NePAN
A,N330
7,73261
A 0000
a,A000
LR A4 4
f Aane
@000
n,0e00
NeCAAQ
A.A0A0
YU ALY
a,A0a0
A, 3000
3 ANAN
?.0000

BeAiCAR

CFM )
M/S ( Al0,.0

2178

/S

FFPFCTIVFK
STREAP

FRFE

JET FFFECTIVE

MONDIMFNSTONATIZFD PRESSUPES
ANGLF (DPEGREES)

45

A.1144
A, 1130
detata
n,8127
#0554
A 415

A.1299

7, 60a0
a,p000
N.BaANg
02,0000
7, Pp00
W, a000
T 1Y
a,0000
7,000
N, 0000
LT
A, A000
A,0000

%, 0000

6
P10
B,22MN
2.0161
0,e11R
#.n276
7,229
A PIRR
08,9152
A.¢r134

A, P11R

a,e116

rvo0n
a,6¢00
A upan
a,er00
G, AR
A.,2000
A0
R, enee
R.PORR
A, ernn
A AR

a, oo

75
=1,1358
-, ARQ9
3,251
- 031213

9,000
a,4000
A,0036
f,e929
7,0029
[ EK]
i, o0pa
B ANAG
[ I AA]
P,ARAD
A, 2000
B0000
7 PPPG
G4 ARC0
7,000
A NAPG
A p000
a,a00q

@,a000

9@
=,3418
01,2282
"Hei1565
“U,A7¢1
~Ae442
-A,A76R
~A.G196
- ,05172
“P.A111
(3,093
=3, 2077
“0.ap47
-3,0¢37
=3.,4038
“A,4021

X114
A, 2000
NeRAAR
Y
1.A000
B,A0A0
“H,0230

@ Aean

105
= 6016
-0,4074
~3,2777
~(1,1379
=, NRME
-, 0588
“G 1226
-,03372
=) (1768
-A,p219
-3 ,0173
. 15¢
- ,7121¢
=G, 09
0083

B0
a,nr0¢
A 1200
A, A0V
Ped¢ R
u,Bean
A.0000

¢ eede

THR1IST

120
“?,9625
=-¢,5979
=¢.4231
-(,21¢0
~A,1331
@, 1912
“e¥h53
-0 ,n498
-@, 0400
“0.,¢319
-¢,A2086
=PeN?212
-2 ,1188
-2 ,0144
0,131

2eRieA
(AR
0000
GL.0e0
¢ 0v0e
(AR IS
¢ apee

¢ anpe

JET NJAMETER
VELCCITY

n configuration, R = 2.18.

= W, T CEMTERRODY DIAPETER = 1,7%

60,1
4,RUY

135
=1.1471
«0,TR79
"3s5%43
=0, 2981
“R,1R22
1224
"N.¥R69
-, #1602
-3, 0519

~He (A42R

LRV

",0271
-(,1229
R A1ER
~p,0157
We ' ARO
A 0ARN
A
LY
BeQoan
(G I0N
G AL

B APEn

B/& € 197,43
Noo(1,0971

150
~1.0834
-2 R250
~¢ehhII
@, 3607
"1e2217
wg,147¢
“R. 1046
«a,0776
4,588
=1.0466
-, u3R2
"o 297
=) 0740
“r.p%ed
g, 2175

d.00e0
UL
GetOP0
¢ 6000
PR
v acee
Reropo

g, meee

1p0
1, 776R
0,627
“".51113
«1,3153
*Ne2111%
- ,1495
0,154
-0 ,0017
1, n596
P, A2
-?,0392
=G.0278
., 0737
=A,01EA
-, 4158
Aeungn
w0
P00
0,0000
Y Y
A, anee
LAY ACAS

O, a0

k78 )
LE )

17¢
-Ne4 151
-1, 3R29
e 332R
), 1991
i, 13786
@ ¢ ORS
“QetT43
-0, ,¢529
-, 491
(e -320
=0, ¢25h
e 191
-, 147
LR TR
-0 PRTH
INIIERIG
bi g #6000
Aabtrae
@, hnne
e PBAR
I
D e NI

a,e00¢

e
=", JHYR
-, 3253
~0e27¢5
N 1645
1127
-, PR3}
N Whil )
-N,1441
0320
1224
A, N1B8S
“Henrt14d
=-d,au17
-, 202K
A, 1136
~WeiA26
Q@21

LAY
Anunn
QettAe'V
B e
ALV

BeAvpe
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Table 2-26b. Lift loss and pitching moment data for flat ended pPlug down 0.375 D_ configuration, R = 2.18
n .

POR1T
1

?

10

12
13
14
15
16
17
iR
19
20
21
22

23

NONeDTMFNSTONRAL
AREA

3,3721¢
5. 1706
9.53R)3
18,7167
28,8174
41,9105
57,3254
15,538
98,293%
117,4457
137.839a
173,8481
7224.55¢3
269 7687
319.,797R
372,531
430.,7A0R4
491,7498
532.,37%7
549 ,017%6
566,4328%
5R3,246)

600,7174

N oM
A.a1eadn
#,014816
7.n25454
A,n41937
B ASIRER
#,AT88357
#.096A50
7,11%978
2.135005
A,14R148
?.18A932
#,.174389
2,194328
a,209076
2.224533
P,224861
#.225169
9,22%169
A.225169
#,225169
#.22%169
7,225169

A4225169

M

1R=FT
a. 007407
a,n1pe28
P.A18773
n,030933
7ema8011
Q. 057hA0A
N.u71437
P ,AR5545
NeN99579
?,10n9272
Ae117228
f,128629
7.143336
?,154214
N 165615
0,165857
N 166085
a,1660R%
P 166PRR
A 166ARS
F.§660UR5
f, 166085

N1 hO6NES

n/Tn

B,116189
9,171371
®,29439
#,4R507%
A, AI0166
?,903332
1.12025¢
1,341497
1.,561577
1,713575
1.,838344
2,017127
2,24775%9
2,418348
2.597135
2,600927
2.604499
2,604499
246014499
?,60%4499
2.6114499
2,604499

2.604499

[
“ 628257
-7 A55370
o1 257657
-1,A33675
"1.,916391
2,141463
26372458
«2,475973
=2 .6042070
=2,783314
*2.91R832
»3,11392¢
=3,3529%1
-3,50R411
=3 ,A5AR4R
-3,650834
*3. 660571
=3,660571
=3,660571
«3,060571
=3,660571
-3,660571

*3,660571

L
=1, 141237
=1 ,1022R87
=,2R2721
-0, 3RT250
=i, 430P (S
i, 4R340
=0,52208H
=4 ,556599
=1 ,5R4945
-1, ,6256R9
*N,6%6153
-0,700009
=0,7%3732
-0, 77869}
“3,822059
=11,822526
“,R22R096
-1, 822896
*1},87220896
%, B22R96
i, R22RG6
' RP22RI96

=), 8722HGA

L/T

“A, 128736
-0,175274
-3,25770k
-1,334756

=(1,39268R

Tef1,436647

-1, 475R9 4
-3,507351
“h.53319¢
n,57¢329
“(1e59HA97
-,638073
" hRT(I47
-0,7189¢8
=0.749324
-%,749731
=0e150087
-, 750087
"o T50v87
o, 7580087
e 750087
=0 ,7500187

=y T501087

KIITYOD W00 4G
o @ovd TYNIOIEO
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Table 2-27a. Pressure coefficient data for flat ended plug down 0.875 D configuration, R = 9.49,
n

SGUARE FEND PLUG Te15s74
R =2 G,49 PLUG DEPTH = ,R7% FFFECTIVE JET DIAMETFR = 0,90 CEPTFRAONY DIAMETER = 0,75
JET FLOW RATF = 3,835 CMM ¢ 124,76 CFM ) FREE STRFAM VEIOCITY = 15,1 M/85 ( 49,6 F/5 )
JET FFFFCTIVF VELOCITY = 143,58 M/5 ( 479,88 F/S ) JET EFFECTLIVF THROUST = 9,832 M (2,213 LK )
NONeDIMFESTONALTZFD PRFESSURES
ANGLE (DEGREFS)
PORT ¢ 10 29 I 45 6 7% v 105 t2¢ 13% 150 160 17 180

1 =0.0440 =0,0828 03,2302 «0,4553 =,RR47 «§ . 5a0m4 "1,9401 *2,0255 «1,7901 =1.3712 =0, 7761 =y,5129 =01, 4346 ~Ue4242 =2, 4208
2 «0,1397 «f 1604 <0 ,2639 wp, 4553 =0, A09T o1 2520 «1,4900 16000 «1,64254 1,451 «0,5H4A =0 4191 «0,3363 a1, 2071 n,2H46
3 ~001B63 =0,2044 «0,2768 «p,4294 =0, T036 «1,0011 =1,27¢1 =1,3319 =1,20003 =¢,RB9I9 =p, 4967 *Be3ALT W24k =(1,1759 =41, 1992
4 =1, 245R «9,2742 «0,31048 20 XRRP <0, 5381 <01, 7217 =0 A5R8 «01,9235 ol RIPY wp 6338 =0, 3544 «¢,2251 =00,1164 <0, 1086 «0, 1138
5 =1e240F *0.,2716 =A,2046 =0,3415 =0,4398 -u,5407 <n, 6674 *p,6TTR vp 6441 =¢,4915 =0,2639 “Ue1RRB =y, 1112 =0,k TT6 =0,0673
6 =1,2251 «0,2251 =0,2507 2@ 2097 «0,3622 <0 4579 «3,5303 «0,54R1 01,5174 ¢ 4061 =01,2432 =0,1319 =0, 1035 =0,¢724 @,u0e0
T *0.2069 =0,2069 20,2328 «3,24R3 =0, 3208 «¢,3R29 =0, 4501 *0,470R =a, 4346 =¢,3441 =0.2121 =3.A9¢5 =4 0TT6 A O0NG D EARY
R «?.1837 «0,1R37 «2,2121 «0,2225 =#,2768 -0, 3785 03751 =0,4113 =, 3725 w3027 «n 41RRR = 1164 =0,0698 U, ¢upn o, 00¢0
9 «(3,1630 «R,1656 =3,1707 =3,1656 en, 2302 =1,2768 20,3363 =0,3518 «0,3415 w2535 «n, 1526 «¢,1293 «0,0R02 @, 0006 0,0000
10 02,2000 4,0000 A.0000 (.0000 B.0000 =0,2458 «3,2794 «0,297% «u,2975 w3 ,2458 w1423 =3 NESR =0,0362  ALA00 Nepaen
11 72,0000 22,0000 0,000 70,0000 60,0000 «0,2225 =0,245R =0,2716 «A,2664 =7 ,2199 =q,3475 =0,0621 0, 00CE  GA,RrR00 W a040
12 2.0000 0.0000 0.,9000 B.0000 D.0000 G,0000 *P.206% =0.2432 «0,2328 «0,2018 =3,1247 =y, a38R BaBOUC  NHOLY  BepBrd
13 0,0000 @,0008 @,0000 @,R000 ©,A000 A, Geao P, 1914 «2,2044 «0,72095 «@,1733 =g,1035 @,00¢0 A UQER  f, 000 0,400
14 0,000¢ ¢,%000 @,0000 0,8000 G,0000 A,CPA0 B,AAR0 =0, 1R1] =R,17R5 =¢,1681 =0,1035 8,000 B0 QA VNpe v anel
15 2.0000 2.0000 0.0000 0.0000 04,0000 U.0GAQ B,0000 *AL15T8 =0, 1500 =2,1823 =a,1035 a,a000 BeRE M VIR Regtiipu
th R.2020 04,0000 02,0000 0,0000 a,0000 0,0000 06,0000 0,000¢ B,0CAF ¢, GR00  @A,0600 W, A0 @,0R20  G,00D¢  O.000¢
17 02,0000 2,0000 72,0000 A.A000 0,0000 00000 G,0000 FJAPRR  Q.ANARE P ARRE  0.0000 R AR G,400¢ @,0C000 Aopagy
1R a,0000  ¢,0000 06,0000 @,0000 A, 0006 2,000 A, Q000 O,A000 A, 0080 6,200 . a,00a0 2,220 2,0l @000 0,00en
19 P,4¢00 @,0000 00,0002 04,0000 08,0000 o,0ca0 A, Q000 A,0000 AOP00  C,APER  A,A000  ¢,B080  0,0000  @,0000 ®.enee
20 A,0000 04,0000 A,0000 A,3060 G,00a0 R A0 A, Q000 B,A000 PAUNC G,A0¢0 'w.naun B0 QA,30¢0¢ A,0800 VapneR
21 0,0007  0,0000 0,0000 06,0008 B,A000 @ 0CR0¢  A,0000  G,A000 A,0000 A 00RE  A,0000 B AR08 A a0 U, 0000 A, Ruee
22 2.9000  (,00008 08,0000  A,0000  0,0000  A,0000  A.B0P0  AB0AR  0,0000  0,0000 A,0000 0,A000 Na00PR B, 0000 B ,00en

23 9,300 A,0p00 A,A000  G,0080 A A0V A PCUG B PAAAL . W 060 A,0A0¢ 2 a0ten @, onn AT N 7 T ST SR 4 I AT 7 T R AR TV Y-
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Table 2-27b. Lift loss and pitching moment data for flat ended plug down 0.875 Dn configuration, R = 9.49.

NON=DTMENSTONAL M M/TD L L/t

POR1 APEA. N M . LLRaFT N LR
| 2,0318% 1.002053  0,000039 n.a00236 =~2.109919 «0,024710  =d,011179
2 3, 1150 ¢,000037 ",20p0728 N,008167 «  «B,157TTRI =0 035470 0, A16247
3 5,7464 =RePO2B6T A, ARBAAR =} RANIRY "3,255731 «v,25748R =, @26009
4 1% ,R543 «,000519 <3, ,00A3RY «P 0272313 «0,39489% V" PRRTT3 -N,043163
S 17,3582 "A.003243 =0, 0400917 =, PAS 538 “1,534535 =9,120163 P 154365
6 25,2492 A, 002187 «0,401613 o, 209747 =0 ,6T4567 =t 151641 AR RAYT
7 34,5363 =3.003536 =0,0u2A0R “P 15757 T =G.R13503 =0, 1R2R7A =¥.1R2738
8 45 . 216% -},A05006 -0,003692 -N, 022308 0 ,953666 U 2143R4 -¥,096993
9 57,2097 =2,006409. =A,008727  «0,072856a =1.89779  «#,245207 =0,119938
10 70,7560 =3,005392 <0 ,003977 ~(1,024026 »1,187389 @01, 266927 ~1,120765
11 B3,0420 ~7.308502 =a,003321  ~0,02006)3 =12266523 =0, 284714  =p,§172RH1)
i? 14,7119 «P,A01952 =0,001442  <0,A0RK99 “1.368718 v IRT6HR  ~0,1392¢7
i3 135,288 BeP010%6 A.300n779 “e34706 *1.491333 =0,33525%7 “(,151677
i4 162,5239 | ?,0048670 n,An3444 w,A20R09 «1,569918 a1, 352918 e, 15967
15 192,2426 A.AARSSE NeAn€312 Ve3IB124 *14645295 *p1,3h9R62 04167336 oo
16 224 4378 ", ARBRS%A 006317 a,738134 ©1,645295 <0, 369R62 w@,167316 :3 g;
17 259,1096 A.00R558  ¢,A0h217  A.03R134 “14645295  =v.3A9R62  =B.167336 =
18 296,2579 A, AQRSER 2,006317 H,m38134 . ®1,645285 e, 31A9RK2 *P,167335 ;: g:
19 322,733 A,008%58 #,A06312 a,p38134 . «i,645295 ¢, 3A9R62 ~N,167336 e ;2
e 3312,794) 2,0p0%58 H.606312 Ne3R134 *14645295 =0,369862 *Pes167336 gg g;
2t 349,011 w.uaassa' 2,%061172 7n,A3R§34 =1 ,645295 =00, 369862 167336 N 5
22 3153 3806 P.AGRESR A, 006317 He0IR134 »1,645295 =0 ,3A09862 ~Ne367336
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Table 2-28b. Lift loss and pitching moment data for flat ended plug down 0.875 Dn configuration, R = 7.11.

NON=DIMFNSIONAL M VAR L L/t

PORT ARFA N =M LHeFT N LA

1 2,3315% a,oncdin u.aéu3a7 AAP1R26 “G¢221397 ~0,¢4977¢  -0,022517

2 I,11%0 A,000603 A ,PA0445 A, AP2686 «?,3179¢3 «0,p71465 “},032333

3 S,7464 A.OA3975% A OnpTIO VeA04345 ~e.5i5¢75 =*,115879 -1,052427

4 1¢,8%41 n,003343 ", 220991 N, AN598% w0, 775189 01 17425R - NTHAIG

s 17,3552 A AA15R0 LR RN BT =1,32R352 =0,231174 =, 104589

6 25,2491 2,001712 A, 011263 A,AUTR2R =1 ,2720R01 =9, 2R%96T  «,129378

7 34,5363 A.anta%1 ?.AN36S A A2 4R =1.501423 «i,337520 =A,1527¢3

A 4%5,216% A.an1h6R A,N31378 G, A0R12% «], 7198100 «¢* 3RA613 -%,17491%

9 57,2897 N.0r1838 NeBI1356 NaPRTIGN “1,931649 -u,434235 “(1.176461(
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16 224,4378 A, 033866 ¥,124980 a,1509113 «2,835801 <0 ,6374R8 -a,?ns411 :3%%
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1R 296,2579 @,033866  0,0249Rg P,15¢913 -2,835801 =1,h374RR “(1,288417 ii =
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20 330,7943 ?,433066 n,7249R0 A,150943 =2,835801 0 ,617488 -0,288417 %% =
21 41,2104 n.033866 B,1249R0 B.152913 “?2.835R01 -0 ,637488 “11e2R8A417 < &%
22 3%1,3806 R ELETS @,0n24980 “,150913 =2,835R01  «¢,637468 “N,288417

23 361,960 - @.833866 0,02490a “e150913 =“2,835AR) =0,63748R  =p,2RR417
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Table 2-29a. Pressure coefficient data for flat ended prlug down 0.875 D_ configuration, R = 4.74.
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Table 2-29b. Lift loss and pitching moment data for flat ended plug down 0.875 D_ configuration, R = 4.74.
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Table 2-30a.
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Table 2~30b. Lift loss and pitching moment data for flat ended plug down 0.875 Dn configuration, R = 2.37.
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Table 2~3la.
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Pressurc cocfficient data for flat cnded plug down 1.375 D_ Configuration, R = 9.48
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Table 2-31b.

POPY

20
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Table 2-32a. Proessure coefficicnt data for fltat cnded plug down 1.375 D confiquration, R = 7.1.
SQUARE FND PLIUG Tai1%.7h ?

Pz 7,10 PLUG DEPTH =1,175 FEERCTIVE OFT NIAMFTER = W99 CENTERRODY DIAMFIFR = Helh

JFT FLOW RATF =5 4,1%5 CHM ( 147,80 CFM ) Fift STHFAM VEIQCTTY 3 19,9 M/s ¢ 65,4 F/§5 )

JET FFFECTIVF VFLOCITY = 41,6 HM/§ ( 4645 F/S ) JET FEFECTIVE THPIST =11,5108 N (?,5875 LR

NON<DIMENSTONALIZED PRESSURES
AVMGLFE (DFGHEFS)
PORT 4 1a 20 39 45 (X4 15 q¢ 115 190 135 15¢ ten 17¢ TAq

1 21330 2.0931 23,0532 =0, 2867 =0,7360 <1, 4p7p =1, R7 Ty =240395 @1 RISE =1 h13T 21,3439 ={,26RD =1,059T -1.519H =1,9h3h

72 0,0399 ©¢,0000 0,138 &0 283 (1,652 =Lo1A9R =1 4617 «1,6527 «1,5341 1,331 «1,1336 “ 9762 =« BRRY o RPREG «¢ 79K

3 "3R4 = ,A4RR 20,1404 =3,2793 *n,5R37 =p,99R1 S1a2391 =143567 21,3227 =1,14869 =01,9503 =y, TA4R =11, 7164 =@ 6n9s =tre05177

A 20,1094 20,1182 =A 1768 =0 2690 «n 4227 “H,F444 =0 RIAT =P 9193 o, 90R9 Ly ,TATO «n,597 VG dRTT <P, 4301 ~0,4301 «p, 4049
5 =Ma1315 *0,1349 06,1700 =0,2201 =~A,32R6 =0, 5pdp SHAUAS = 6TIR U, ABBT ~0 R4S =a 4360 =g, 3420 =, 3RHN 4,290 M RRKE]
6 «#,1345 «A, 1360 <0, 1640 =0,1936 w0 2690 =ALIAIR @ 4971 01,5320 08,5547 =0, 4848 w0, 3296 of 2557 «¥,2483 «01,2%42 «§,25Kb

T 201168 =a,1271 =0,147B *n, 1714 *n,2379 -0, 3074 ~0e3346 04508 ~6,4419 «p 3916 02778 =y,2099 =0, 1995 =p,. 2276 PFALY)

R eV, 1064 0, 11A) «0,1360 «p,1360 =A,2025 ~1,2577 «¢,3237 =a,3A21 =0,3724 «2,31311 =p,.249R “hed714 ¢, 1700 =0,2010 =i, 1R62
90,2990 +0,1108 «3,1197 «6,1197 «p, 1759 =9,72207 =6,2911 ~0,3104 20,3133 20 2911 «p,2358 <g, 1478 =01,146% ot 1AKS ot 1626
16 0,0400 @ 0000 QA,0000 a,a8060 WeONRG =, 1921 <0,2409R =0,2690 <@ 2HOR =0, 2694 A, 1921 =6, 1227 ~¥,1212 ~0,1537 =, 1478
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Table 2-32b. Lift loss and pitching moment data for flat ended plug down 1.375 Dn configuration, R = 7.1.

NON=DIMFNSTONAY, ] EVALY o T2
PGRT AHEA N «M IN=FT N Ln
] 1.h694 A AnrRAN 200640 D, 003036 *Ae219A73 =, ¢4913Q7 =0, 219018%
2 2,5597 ?,.0n1298 ©*, 00957 A, A4474 =0 ,31ARCE = uT71218 -(1,127524
3 4,719 ?,0G21A8 (NGB LR K] ",an7591 w0 B16TCR  wih 116201 P, 244949
4 8,919 A.0033134 R,A12459 “2,0115014 “0,TR2'997 i, 176048 "ALARBLU2T
] 14,2614 n,neA502 A, 1332y “,015535 =1 ,CAYABY ¥, ,234620 "N N6 6
6 20,7471 A.AA5585 A, 014119 A, 019271 *1,296596 =0,20147% *Nal126&4
7 28,3791 A, A06T700 ",AN4949 N,023119 =1,544309 =0, ,347161 «P, 134171
A 37,1851 V.0 T7986 n,AN589 Ae127557 -1.785M‘2 =.4¢t1271 *Ne1855083
9 47,0758 4,009394 0, ,a06929 B,r32416 «2,023295 «0,454R37  «=p, 175786
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12 86,7434 ﬂ;071556 R.a0201325 V.P95486 =2.57225%4 =0,%7824) =0e2234R¢0
13 111,1632 ?,039697 ,M2928pn *,131690p =2.929254 <0 6360186 @, 2450¢R
14 131,548% B.48%124) Ae37797 N.176R23 *2:996723 =u,67366) "V.26135F
15 187,9688 f,062R94 0,046394 ?.,217024 =3,186639 01, 7119613 of,274252
16 1R4,424y N.A6444R H,1147537 #.2221RR =3,166055 «i3,711729 “Ne27507¢ o0
17 217,9145% ?,A66061 AL 4RT27 7,227954 =3.175128  -0,713769  =¢,275856 :‘é%
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1 263 ,5%16 A, 063107 A N501974 @ ,23B465 «3,190737 -0, 717278 “P,277214 e %:
&, o
ae 271.8189 AaN69%1% AaNS1274 Ne239R74 *3.192711 =0 ,717722 *(e277386 [ >
21 28@,2134 A,n6991% A, N515R4 0,241321¢ *3,194716  «0,718172 »N,277560 %%
22 2°8,73%q #.070419  a,nA5194 ".242090 *3.196991 =n,718484  *n,277757 !‘4@
23 297,3819 A,07¢R130 ?,052244 n,2444a8 =3, 190895 e, 719112 “1,277923
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Table

R =z 4,74
JET FLOW RATE =

JET FEFECTTVF VFLOCITY = 141,6
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2-33a.

Pressure coefficient data for flat ended plug down 1.375 D
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Table 2-33b. Lift loss and pitching moment data for flat ended plug down 1.375 Un configuration, R = 4.74.
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SECTION 3: JET CENTERLINE TRAJECTORY DATA AND RESULTANT
' POWER LAW CURVE FIT EQUATIONS

Data for each nozzle configuration are presented. for the
location of the jet centerline at values of R equal to 8, 6,
4 and 2.5. These data were taken using a Kiel total pressure
probe. Also listed for each configuration are predicted nondi-
mensional 2z coordinates calculated using a least squares curve
fit power law equation, and a local slope of the curve, in
degrees. These slopes were then used to orient a pitot-static
probe to obtain the dynamic pressure data presented in Section 4.
The power law equation was of the form

_ n
2/Dogg = K(x/Dggg)

The trajectory data may be found in the following tables (also
listed below are the appropriate values of K and n):

Configuration R Table K n
No Plug 8 3-1 7.0 0.325
6 3-2 5.37 0.333
4 3-3 3.66 0.324
2.5 3-4 2.55 0.328
Round Plug Flush 8 3-5 6.04 0.337
6 3-6 4.73 0.345
4 3-7 3.15 0.370
2.5 3-8 2.07 0.398
Round Plug Down 0.5 D 8 3-9 6.14 0.334
n 6 3-10 4.73 0.350
4 3-11 3.33 0.353
2.5 3-12 2.35 0.343
Round Plug Down 1.0 D 8 3-13 6.64 0.326
n 6 3-14 5.02 0.335
4 3-15 3.44 0.329
2.5 3-16 2.41 0.330
Flat Plug Flush 8 3-17 6.13 0.320
6 3-18 4.85 0.322
4 3-19 2.97 0.373
2.5 3-20 2.23 0.377
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Table 3-3.
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Table 3-4.
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Tabhle 3-5.
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SLOPE
(DEGREES)

A.SARR42IE+N2

PaIRSE4RE+02

"e295996F+02

Ps2443R5E492

B3.210399E+02

GetR61AIF4112

D 16774254002
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Jet centerline trajectory

Table 3-6.

z/Doss

D
x/ eff
?,52704A5E+11

Na136363E¢001
BeTT1275F 4028

Bel1BTTTIE4OY
P VTARIRE 4D

V. 6R5I24F 41y
M. 10SAdAF+ND

P 959R72E+01
B.112018F+02

Hel123451E40D
,119996F422

Pa154914Le07
B,129463F+22

2.178374F 402

data for round plug flush configuration, R = 6.

PREDICTED z/D
/ eff

NS26608F+01
B.TTA611E+R
Ne9198569F 40
f.1033aE+02
Wel112A76F+02
N 12WTHERESND

(1,127944E+02

SLOPE
(DEGREES)

0.531303F+02
7e329316E402
Ae24R572F 402
V¥e203836E+002
@a174913E+02

Pe1%4453E4012

Ge139¢05E+0A2
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Table 3-7.

|93
x/D es

0.135373E 401

A.4G947GE4 U1

G.6B3IBIRE+pE

Pe95830RE+AY

A.123283E¢002

N.150733E+p22

A 1781BRESU2

D
z/ eff

A,14R341F 401

(1.5ARV4QK+D1

A 64049 7E+01

M,726999E+01

N, TARRASHE 4]

NJAKTAIGE+A

U, AT NI T E+0Y

PREDICTED z/D
ef

$.352028E401

7.%53A133FE341

P.640869F+01

N.T26RTRE+AL

NaT96976E+UY

P2 LARSHAGTE 41}

2.913313E+01

f

Jet centerline trajectory deta for round plug flush configuration, R = 4.

SLOPE
(DEGREES)

A.,AYR873E+02

B .255R93E+02

P, 191192E402

B.1%6559E+012

Ve1344R3F402

.1 1RIRAE4R2

Ha1RT3IS5F 402
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Table 3-8. Jet centerline trajectory data for round plug flush cornfiguration,

x/Deffv

A,13264RE4021.
0.405862E0h{
0.679625E¢u1
Ne9%3664F+014
Ra3?22839E402
Ne150243F 402

Pe1T7715F4R2

2/D ¢¢

P 220785F 401
m.374294toui
N 4T19R2F 401
A.541T5RF+¢18
p.sa!?%ﬂfoﬂi
Veb11853I8F4]

NR1183SF40]

PREDICTED D
ICTED z/ off

"e231990E+01
¥.362346E4n1
NeA45037FE 4004
2.80%a1Ee0y
A563803F 401
HWeb1061TESAY

2e652903F 401§

R = 2.5.

 SLOPE
(DEGREES) -

2.348899F.402
7+195947F+02
#.146332E402
P.120234E402
?.103655F.402
?.920491F+01

N,RIIIG2F ¢t
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Table 3-9. Jet centerline trajectory data for round plug down 0.5 Dn configuration, R = 8,

x/Deff

N, 1106914001 -

GIRBRRE NI XT:E

P.585TRIE (11

B.,T18375640

P, 1BC10LE+02

2:1223685E4012

fel446313L402

D
z/ eff

B 639840401
B IPRIARF U]

Ve 1BTTI6FE 402

#.123351F 402

?,13237282E402
Ws143152E+422

A ,14RR09F 402

PREDICTED z/D

63331 IE+DY
*.91R863IF . +01
N, IVBIRIE+A2
m.l?l@éﬁF&ﬂ?
#+132694E4+02
A,141914F 437

N 15AATEF 422

eff

SLOPE
(DEGREES)

A.624R448402
D.426751F402
a.i;zsaor‘uz
P.276626F+02
7.239113E402

0e.212015F402

#.191397F+02
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Table 3-10. Jet centerline trajectory data for round plug down 0.5 Dn'configuration, R = 6.

x/Deff

P 11027¢E 40t
?.332664F 4+
P.5551T2F4 0
2e177722F 401
2,100029E+02
"e1722RSE+a2

B.144546E402

D
2/ eff

$#,497911FE+01
1, THT220E 401
N RA20RBF QY
"e964614F 401
R VAAQATESAD
Pe114847F 4032

P,122201E402

PREDICTED z/D
ef

N ARA47F 40

@.719260E401

 0.AKRA2TIEIAY

¢ 9ATR52F 4011

G.1056R6F¢1?

De11337%5F4@2

Pe120200E 40

f

SLOPE
(DEGREES)

NeST1709E402
B VINRISFE4 32
P.2R4426F 402
2.235101F 402
P.202705F+02
P.179867E402

Ne1620R1E 4002
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Table 3-11. Jet centerline trajectory data for round plug down 0.5 Dn configuration, R = 4.

x/Deff

B 19914REL]

“#e331247F 4009

P.553559F 401

PeT775973E4¢
Ae99R4U9E+
.122092F 4442

Pe184337E402

2/Dosg

“,3471353F4+01 .

4,502920E401

®,604TASF+01

A6R1114F ¢

M. 1S1R26F+01

N RA2T3IAE 41

NeRTAA2IE+AY

PREDICTED z/D

Ne343821F+@1

IS TLESR I X2F

P.60949RE+0}

@ EROTARF 401

¢eT750634E401

2, 805909E+a1

B+R54979E+01

eff

SLOPE
(DEGREES)

P.400215E+02
Ve 2048R7F 402
0.21247650a?
Aa173551E¢02
Fet4R692F A2
Ne131215E+032

Pe11R150AE+62
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Table 3-12. Jet centerline trajectory data for round plug down 0.5 Dn configuration, R = 2.5,

x/Deff

o.|¢593750w|
#.327504E+011
é.stqasaaous
Pe771389E+0
7.993601F+04
Pe12158RF412

Ae14379254022

z/D c¢

$,246372F 201

0,342834E+04

Ped10811ES DY

A,472636E+01

A2 R- 1,58 0 X 158

PeSS1R2QE+V

7,6nR398E401

PREDICTED z/D

"e23989%2E+0)

eff

?352939F 40§

Wed21510E+00t

Pe4T7ISTIE+DY

BeS16554F +00¢

?#.553612F 401

N SR6416F 4011

SLOPE
(DEGREES)

PITRLRIE+D2
0.202966F+p2
0.14752950??
Ae118977F 462
m.s&xta:r‘az
u.ﬂ9812§50g|

Pe196737E+01

ALITVAD ¥00d d0
§1 @HVd TYNIDIHO
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Table 3-13. Jet centerline trajectory data for round plug down 1.0 Dn'configuration, R = 8.

x/Deff

Na971286E 402

P+292447F 40

NeARTRI9ESNY

P.6R3221E40}

. AT1863%E+01

2e10TAARESR2

N,126952F 402

2/D ¢¢

W 66B1TTF+AY
0,92142RK+A4
P 1100207402
M 123924E+02
0.135591§¢a2
".148532E402

7,1%52974F 402

PREDICTED z/D

Ve657792E401
PQ41692E4004
Nat11235F 402
$.124126E402
a.13411ﬂ54mi
Ne143R19E409

Ne151R62ESG2

eff

SLOPE
(DEGREES)

f,6%%5998¢402
Pe463467E+02
Ae368R42F402
PeINSIGAF4Q2
‘ #e268231E402
0e235502F¢02

Me212749F+02
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Table 3-14. Jet centerline trajectory for round plug down 1.0 Dn configuration, R = 6.

x/Dogs

?,967725E+00
#.291973F+ 01

RABT7263E+01

©eB2631F 401

C.RTRALAFIOY
“ 107342F402

Me12hBB1E+2

z/Deff

H,479169E40 1
MeT10214F¢+0 1
A.R591RRF e
N.95393RE+1
1.1040144F 4002
N1 12T4RF 422

A1 1RIIGF+01D

PREDICTED z/D

Ped966TAEHDY
w.7189é450u1
M.8533995§a|
#e955I9RE 4011
.103%42F+002
Al 1U1T7E402D

Pet117SRAF+0D2

eff

SLOPE
(DEGREES)

B.50RATIE+A2
74395063E402
#e3N3913F402
a.2911155¢92
0e216247E4012
Pe1912R1E4R2

Del724p2F 402
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Table 3-15. Jet centerline trajectory for round plug down 1.0 Dn configuration, R = 4.

WY

D, 95R267E 400

2e292752E4+0)

PedR5952F 401

0.,6R1190E4+01

NeBTHA54E40

Pe1A7183E4012

Pel2672at¢02

2/Des

0,337251F+011

7.4936T2F+01

RS TSEATESOY

PhATRIIE+OL

NeT12166F 407}

NeT746926F ¢+

WeTRALAIESRY

PREDICTED z/D

#23393336+01

P.4RRESRE+RY

A.S784932E4011

N.6463R2FE+a9

MaTU21R9E 4001

G TSAIRAF4OY

A.T92613IF 4011

eff

SLOPE
(DEGREES)

0.493211F 02
2.209077E+02
a.szGIQEfﬂz
M.173161E402
Peld7476F402
Ne129508F+02

Q. 116132E402
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Table 3-16. Jet centerline trajectory data for round plug down 1.0 Dn configuration, R = 2.5.

x/Deff

n.93¢945E‘uav
Pe287414E+01
P 4R2312F 4001
¢ETT1R2E4019
PeAT221RE4 01}
Qa196739E+02

Ne126254E+492

z/Deff

P ,2V8302F 401
2,343060E+01
?.397680E4+01
P.454783F+031
M. A4969R9FE+01 1
P.526782E+01

B.,559058E+a1

PREDICTED Z/De

ff

Ne2354RAF+01

Me381771E40
0-‘“55298041
P.453640F+01
1e49321RE4N
n.52725aF +01

1.557320F+001

SLOPE
(DEGREES)

#.398896E402
0e214307E+02
2.158265F+02
9.124814F+n2
@+1089385E402
9.926993E+01

A,R29872F+01

d J0

ALI'TVAD ¥00
ST @OVd v

NIDIYO
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Table 3-17.

x/Dogs

Ne156243E4111
Pe469%1TE4 01
PeT02RBIESL(1Y
P.109630F+0?
Pe14C9T3E 4117
w.1523168492

Pe203660FE+2

2/Dggs

D, T01203F + 01

G tAATTISESAD

A, 1 2¢0RRIE+Q?

Pe13I3RI1Q0E402

UatATTRIE G2

Pe151738E40)

Re159697E+002

PREDICTED Z/Deff

ReTAT44TE 400

" 100642E402

Pe1185SaF+02

7e132050E402

Aeld312%5E4017

Ne1%52631E+02

Ne1h1023E+p)

Jet centerline trajectory data for flat plug flush configuration, R = 8.

SLOPE
(DEGREES)

0,9%54190E¢02
P.344718E+02
fe258737E+02
P.21A963E402
A.10013%F402
Be1583IRTESD2

A.1421027E402
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Table 3-18. Jet centerline trajectory data for flat plug flush configuration, R = 6.

X/Doss

N 155840E4 02
NedhIN6IF 41N
Ne782395F ¢y
A« 1019575E+02
0.142914E4032
Pe1T72257E4012

Pa2003594F 4022

z/Deff

ﬂ.SS?AB\FQCIb
A RAASISF ety
“e3IFRTTIF G
0.105931E+02
1e114690E+02
A,1186T71E+02

1e129022F+02

PREDICTED z/Deff

N 8589429E401
Ne79810RE+Y
7.94126KF 401
N 1P4926E+002
"e113792FE¢012
Nel1214p%E 407

2.120128E+02

SLOPE
(DEGREES)
Ns4917721 402
Ba2R7824F402
#e212G35E+02
Pe171899E402
Be145987E4¢2
A 120042E+02

V114717402

ALIIVAD ¥00q g0

SI 9Vd TvNIo1yo
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Table 3-19.

X/D rs

V. 1549RAE4 1Y
Ned67976E400Y
e TRI1S1ESMN
@e109441F207
Ba140TT0E+02
f.172039E402

$We203431E4012

2/Dogg

A,ISANRIE+0Y

?452910IF+0 ¢

P HANGSKRELR

WeT20280F 401

NeTI1941E40Y

B.RE9621E+01

?.919339F+01

PREDICTED 2z/D
ef

Ne349RSEF QY
?.528214F+01
M.6393IRSE+N1
#.725A33F 401
PeT796371F4+0a1
N.AS821Fe0

0.913543E+01

f

Jet centerline trajectory data for flat plug flush configuration, R = 4.

SLOPE
(DEGREES)

A.4008225402
0.22020RF+02
We169692E4012
#.13RTIWE0D
Pe119093E402
0:105327¢ 402

N RANQ2FE4 0
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Tahle 3-20.

x/Dggg

a.l52llﬁﬁovl
Ped648T5E 1Y
CeTTI297E401
P 1AFRI12E40)
Pel403I20F 02
u,171639E0w7’

2202940k 402

Jet centerline trajectory data for flat plug £lush

z/D ¢s PREDICTED 2/D_c¢

N, 2h4419E401 B.zﬂllaseou;

QA INTIRILF e #.397730F40 1
Pe479395E+011 M. 4R2RITE40Y
P55 6F 401 P.S48482E401

M ,60RTROF 11 D.60318aE+01
V.642A1RF 401 NbKAT4IF 4018
n.nnétsgfomx “e623136F 401

i
;

configuration, R

= 2.5.

SLOPE
(DEGREES)
Ae320954F 02
Pal1T7RVIE2F 4012

Aa131714F 402

Re10T73268F 407

#,91988 Fang

P.R12007F 408}
0,733218F4018

o

22

vo G2

=37

®E

ez

)

o=

25
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Table 3-21. Jet centerline trajectory data for flat plug down 0.375 Dn configuration, R = 8.

x/Deff

A,1472738F 4011
0;429|1ﬂ5501
u,7155565¢a|
u.lﬂé?zgsouz
M128R49F 4002
Pe157497E4+032

Na1RHLI6F 42

2/Deoge

B hTTIIIE4OY

0,95/233E+011

Nel112126F 4022

W 125955E+032
B 13SPSPFEe0)2
3. 14%8969E+012

Nei%3247E+02

PREDICTED z/D
z/ ef

N 673SB4E+01
0.957120F+01
Ne11268aE40?
Ne12546%F+02

N.13595ak+n2

#.144946E402

O.'S?Rﬁnﬁ¢a7

£

SLOPE
(DEGREES)

A,564190E+a2
A, 154475F 402
Ne266R49F 4012
Be217R42E402
PeiRE61IRF402
ﬂ-l63699€00?

A 1AGRIEF 4012



LR

Table 3-22. Jet centerline trajectory data for flat plug down 0.375 Dn configuration, R = 6.

X/ ss

A.142413E401

R 42R6ATE 0
@ T15C69E 40y
Pe120149F 4012
2.12R793F402

Ne157439E4012

G.18B6PASEs2 .

2/Dgg

Ue313I3T1E+0Y
3, T749904F 411
u.una184ronl
A 9REAITESY
ﬂ.!ﬂ?T&iﬁoﬂZ
?e113927F 4002

V120841 E+01)

N.51657F+01

N TAATRAEL(Y

N.BR2662E40Y

A 9R7111E+aL

".1"73“0E0ﬂ2

P.114708E+02

Ve121254FE 407

PREDICTED z/D

eff

SLOPE
(DEGREES)

9.502942E4042
7.299760F+n2
P.222R44E402
P.181197E402
9.184624F 402
A1 189R0E+N2

Aal22068E402

J0
)

TvAd W00d
aovd TYNI

Y

AL
St
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Table. 3-23, Ject centerline trajectory data for flat plug down 0.375 Dn configuration, R = 4.

x/Deff

A, 141609E40°1
a.‘éjsqnt¢mv
u.1|3é24§f@|
0e10001AE40)
0.12064RE 402
#.157281E402

?.18%920F 402

2/Dgs

0,319911E+21

#:512776E401

T e621944E4011

7.71291RF+9)
N.T6TSPAE+AT
M RA028¢E+01

PRI1227E 401

PREDICTED z/D
ef

R 324R4A6F 401
A.50305%5E+01
Ne6161SARE+A]
PeT1P4123E4U
u.7770uénoa|

NeBA422975 4001

#eR9994%E+0

£

SLOPE
(DEGREES)

0.422342F402 -
0,249659E402
CISELLTAE R ¥
P.185692E+02
B.11457RE+02
P.119667F+012

Ve 1OREQIE+(A2
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Table 3-24.

*/Deg

#,138092E401

W A744T3E401

PeT1C26RE+UY

A.99621TE+0

0.12R220E4012

Ra156RIIELV2

P 185462F+02

2/Ds¢

A ,24RQA1 2F 421

NeIFLTIRF4OT

0. 419048E 4011
A.S10186F+011
P SRIRBSESRT
M.6723712E+01

N 66NINTF Y

PREDICTED z/Def

Ne2834R7E+0 1

R IT41 {9E+Y
Ne4A36PN1E+
NeS519346E+01
ﬂ.572767F4n|
Be618352E+011

A.65951RE+NT

Jet centerline trajectory data for flat plug down 0.375 Dn configuration, R = 2.5.

SLOPE
£ (DEGREES)

B.339R00E+02
ﬂ.!ﬂ719556u2
Peal IRAS4EIP2
0.113337E+02
0.9;3679F001
PeB61933F011

A, 7TRS22E+01

32
= e

(o)

Fom)
=}

52

Ew
&%
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Table 3-25. Jet centerline trajectory data for flat plug down 0.876 Dn configuration, R = 8,

x/Deff

Pe111405E401
P.335177E¢
n.550037§+u1
2. TR2921E+
P.1P06BAF+72
9.!2JG7ME¢¢2

A.145460F 407

‘z/Deff
R, 660221F 401
A.95AI44E+01
R 1T1ARTRF+0)
A175753F 407
P.135424F 407
?.145379F 452

N, 154766E+0?

PREDICTED z/D

O 6SRASKE+
©eN169%3F 401
a.x:iaaveoaz
u.17§246E497
Re136072E+22
Pa14S3RFE+02

Be153617F402

eff

SLOPE
(DEGREES) .

0.62334“8’??
#.429597F+02
ﬂ.l!l}ﬂTEo@?I
Be271RG20E+22
Ae240113F 4002
P.212738BE+02

Pe191921E402



Table 3-26. Jet centerline trajectory data for flat plug down 0.875 Dn configuration, R = 6.

STT

Pe123005E+02

0e145389E402

121140 74F¢(22

Nel23460E¢0?

Pe115aRIESD2

We122002F4+62

SLOPE
x/Deff o z/Deff PREDICTED z/Deff (DEGREES)
2.111057F 409 a,5¢a7h4F4A1 #.496R9AF $01 0.5731826K5402 -
¥.334728E40y ¥,728311E+09 A.T30467E401 #.37313)E+02
#e85R82E 4019 P AREINEF 40 ¥W.RT7I4ARE+QY ¥.286434E4+02 ”
Ce182320F 421 P.R4309FE 401 P.9H2%79F¢ay Pe23AR47E402

B 1ACE615F 40D U IPRIAKESND ﬂ.1a7294£fu7; 0.2042%1E+02

2 1RA9SIE 40132
016334384002
:} -
- Eg
w2
32
o
f‘;_d)v
B 5
EE =
=
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x/Deff

0,116098E 401

IS ALT NI AL L]

VS5 IRF4NY
W TBPBOEE 2O
Q19046284072

$e122R39F 4012

P 1852134002

2/Doee

BIR2ILTE vt

BD.9513434E+0)
P 6ASAS IF 400
N 6A79)AF 4+
@ TSUS 1 IE4RY

0. 80T4NDE+ 0

A RIVAGAF ey

PREDICTED z/D
ef

2,319648F+01
A,514211F+01
0.6147%9F401
¢.691381E401
A TSAT43IESIRY
N, RAI486E401

P.RSTO%1E+0Y

f

Table 3-27. Jet centerline trajectory data for flat plug down 0.875 Dn configuration, R =

SLOPE
(DEGREES)

A 470611F402
Ne2R2163F 402
N 2100SAE 2002
P.17125RE+02
N.146522F+02
We129161E402

@.116193F4+02

4.
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Table 3-28. Jet centerliné'trajectory data for flat plug down 0.875 Dn configuration, R = 2.5.

*/D g

a.xn1311£fa|
PeIIC246F 401}
BE53552F 401
P.776972E+01
?.10API6E+A2
Pe122396E402

Ne184T3I8E+0D

2/D g

NW,25%3RRT7F ¢+021

N, ¥56279F +01

Ge821H9%E4011

Pe473735F 4001

#.532619FE 401

Pa569804E 4011

Ra6264TAESNY

PREDICTED z/D

?e247302E+0Y
P 36IARLF 4
0.4335136E401
V. 4R6R6SE+)Y
?2,530R120E+29
AS5687T2F ey

ReHP2I8IE 40

eff

SLOPE
(DEGREES)

0.302869E402

0e206273E402

Ve 180A1TE4D2

V.121014F202

Rei102910E+002

P.9034RTE 0]

P.810453E+n1

AIrIVAD ¥00d 40

"SI OV TVNIDIFO
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Table 3-29. Jet centerline trajectory data for flat plug down 1.375 Dn configuration, R = 8.

x/Deff

B,10¢249%E 40

De3INI6BIE IO

PLSU3ILT1Es,

P2 704687F40
ﬂ.°ﬂ674ﬂF+ﬁ]
A.110779E402

2e130936F 402

z/Dogs

QL RARLV2E4OY
P.91951IF+01
n,liﬂanzﬁqé7
?e1249R9F 402
Pe133943E402
?.143673E4012

P ISAIINELR2

PREDICTED z/D
ef

Pe645941F 401

A,930797E+0

M 1132RRF 412

7e123320F¢02

A.13404RE+02

P.143279E4¢2

R.1%1445E+22

b

SLOPE
{2EGREES)

#4649194E402
0. 4868 40F +02
2. 3601a7E4012
2.101269F.402
Me261279F202
P.232140F 402

Ne209R42E402
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Table 3-30. Jet centerline trajectory data for flat plug down 1.375 Dn configuration, R = 6.

x/Deff

0,999371E400
P IN1263E+01
P 5A2T00E+¢Y
Mo TR4163E+01L
9.905676é091
ﬂ.!iu7zésoa2

Pe130871E402

2/Dgs

#, 47895 4E+0]
Pe699158F 401
#AI4RGAF+A1
Pe95ARRIF+AT
".102690F+u2
0. 1PIRSIE+02

#e117284F4002

PREDICTED z/D

R 4T79RREGNY

P T153IRE+QY
P.838245E+m1
P.942464E+11
N1 02R6RF+02
N 110399E+02

W 116912E+02

eff

SLOPE
(DEGREES)

A SA9R22E+M2
A.389978F+02
Ae301C60E+D2

fe289571E¢@2

#e2158509F+0a2

P.191776E+02

Be1T72565€402

d0

dDVd TVNIOTHO

ALITVAD ¥004q

Y
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Table 3-31.

xF/Deff

0,990297F+000
a.anélsaeoal
h.sﬂldﬁzﬁowjr
Ve TVW2RBPE+AY
@.904338E4+08
R110SBAESN2

P13 7I1ES0D

2/Dg¢

N,38019aF 401
NeARGB1IT7F 4018
0,STAE3VE+0
P hIAR44AF 401
N.,680733F+09
ﬂ.776ﬂéi£0¢|

ATSTSATE+A1

PREDICTED z/D
ef

Ge342340E4001
u.4n3655E0w!
MeSETSALF 40
P.630511E+01
N 6R2026F 4221
M.726!46F¢ﬂl

R, T65027E+0Y

£

Jet centerline trajectory data for flat plug down 1.375 Dn configuration, R = 4.

SLOPE
(DEGREES)

A 871310F+02
Pe266635F402
1e194270E+02
G156182F 42
?e132259F 4022
Pe315683E402

A.103382E+02
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Table 3-32. Jet centerline trajectory data for flat plug down 1.375 Dn configuration, R = 2.5,

x/Deff

#9646 TTE+ND
¢ 297108401
0,498069F 40t
u.6992{3€¢wi
n.éaﬂ4lnﬁou1

P 1101T2E4002

Pe130302F 4002

z/Deff

11,241349F 401
Pe3IREADELIN
P e84726S1E+)
P.446177F ¢y
A, 489713F+01
HeS520427F 4001

?.551152F+01

PREDICTED z/D

"e2394148F 401
#e342401F 409
A, A0ISSRESAY
0.449545F+0t
A.4R8T7192F 40y
P.5194R4F.+q1)

AL, 84T796KE+01

eff

SLOPE
{DEGREES)
#.3R2874E+02

P.201315E+02

13451 7E+02

0.115570F+02

0.97680aFsa1

@ .R82954E+0)

A, T61RT0F 09

0d 10
VNIDIHO

ALITVAY ¥o
ST 8Hvd 1T



SECTION 4: JET CENTERLINE DYNAMIC PRESSURE DECAY DATA

In this section the dynamic pressure descay data along the
jet centerline are presented in tabular form. These data have
been taken using a pitot static probe attached to a three
dimensional traverse. The probe was oriented to be tangent
to the local jet centerline using data from Section 3, and then
the probe was traversed in the z-direction at various x locations
to find the‘maximum q values. The x and 2z locations of the
pitot static probe tip have been corrected for deflections of the
probe traverse. These g data are listed in non-dimensional
form versus S/Deff’ where s is the arc length along the jet

centerline path.

These dynamic pressure data are found in the following tables:

Configuration Table

No Plug 4-1
4-2
4-3

2.5 4-4

> o o

@

Round Plug Flush

2.5 4-8

Round Plug Down 0.5 D, 8 4-9
4-10

4-11

2.5 4-12

Round Plug Down 1.0 Dn 8 4-13

4-14

4-15

2.5 4-16
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Configuration

R Table

Flat Plug Flush 8 - 4-17
- 6 4-18
4 4-19

2.5 ‘ 4-20

Flat Plug Down 0.375 Dn . 8 4-21
6 , 4~22

4 4-23

2.5 ” 4-24

Flat Plug Down 0.875 D, 8 4-25
‘ 4-26

4-27

2.5 4-28

Flat Plug Down 1.375 Dn 8 v 4-29
4-30

4 4-31

2.5 4-32
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Tab1e74-l_
Jet Centerline Decay Data for
~No Plug, R = 8

q(s) - q,

s/Dggg a0 - q,
0 1.000
2 - © 0.992
3 0.997.
4 | 0.929
5 0.636
6 0.358
7 0.217
8 0.148
9 0.107
10 | 0.076
11 0.058
12 0.045
5 .o
14 0.029
15 | 0.024
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: . Table 4-
Jet Centerline Decay Data for

2

No Plug, R = 6

s/D

eff

L I S~

[+

10
11
12
14

qa(s) - q,
q(0) - q

1.
0.
0.
0.
0.
0.
0.

o

o 'O o Q

000
986
986
7305
378

212

123

.0829
061
.0427
.033
.027
.022
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Table 4-3
Jet Centerline Decay Data for
No Plug, R = 4

qals) - q,

S/Pege~ T(O) - g,
0 1.000
1 0.9652
2 | 0.5248
3 0.7752
4 . 0.3345
5 | 0.1896
6 . 0.1114
7 0.0705
8 0.0507
9 0.0393

10 0.0306
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Table 4-4
Jet Centerline Decay Data for
No Plug, R = 2.5

q(s) - q_

$/Desg a(0) - q,

1.000
0.7366
0.6865

0.4307

&> W N = O

0.2194
0.1269

~N W»

0.0515

10 0.0183
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Table 4-5
Jet Centerline Decay Data for
Round Plug Flush, R = 8

‘ q(s) - g,

$/Degg q(0) - q_
0 1.0000
2 0.8297
3 0.7998
4 0.7455
5 " 0.4668
6 0.2696
7 0.1661
8 0.1046
9 0.0731
10 | 0.0521

128



Table 4-6
Jet Centerline Decay Data for
Round Plug Flush, R = 6

' a(s) - q_
AN g0y - q.
0 1.0000
2 0.8366
30 0.7420
4 0.4840
5 0.2726
6 0.1514
7 0.0936
8 0.0613
9 0.040

10 0.03

129



Table 4-7
Jet Centerline Decay Data for
Round Plug Flush, R = 4

a(s) - q,

S/Degs a(0) - q,
0 . 1.0000
1 ' o.7§32
2 0.7321
3 ‘ 0.364
4 o.zlzé
5 0.1293
6 0.0773
7 ' 0.0576
8 0.039
10 0.022
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Table 4-8
Jet Centerline Decay Data for -
Round Plug Flush, R = 2.5

!

q(s) - q,

/Dot g0 = o
0 1.0000
1 0.5044
2 0.2654
3 0.1313
4 0.0715
6 0.0291
8 0.0170 |
10 ~ 0.013
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Table 4-9
Jet Centerline Decay Data for
Round Plug Down 0.5 D, R = 8

g(s) - q_
/Pegs g0 - q,
0 1.0000
2 0.6944
3 0.693
4 0.5751
5 0.3941
6 0.2346
7 0.1588
8 0.1015

9 0.0754

10 0.0562




Table 4-10
Jet Centerline Decay Data for
Round Plug Down 0.5 Dn' R=6

q(s) - q_
s/Degs q(0) -q,
0 1.0000
2 0.6972
3 0.6262
4 0.3705
5 0.2066
6 0.1175
7 0.0764
8 0.052
9 0.038
10 0.0266
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/ Table 4-11
Jet Centerline Decay Data for
Round Plug Down 0.5 Dn' R = 4

q(s) - q_

S/D q(o- - g,

(0]
th
*h

1.0000
0.6978
0.6445
0.4344
0.2205
0.1226
0.0719

N0 e Wy O

0.0508
0.0367
9 0.0265
10 0.020




Table 4-12
Jet Centerline Decay Data for
Round Plug Down 0.5 D, R= 2.5

q(s) - q,
S/Degs g0 - q_
0  1.0000
0.6272
2 0.5565
3 0.3465
4 0.1748
6 0.062
8  0.0352
10 0.0234
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Table 4-13
Jet Centerline Decay Data for

Round Plug Down 1.0 D+ R = 8

q(s) - q_
0 1.0709
3 0.9902
4 0.908
5 0.5385
6 0.3295

7 0.1745

8 0.1159
9 0.0892
10 0.0638
12 0.0413

15 : 0.0206




Table 4-14
Jet Centerline Decay Data for
Round Plug Down 1.0 Dn, R=6

a(s) - q
0 1.oboo
2 | 1.obo7>
3’ 0.951
4 0.624
5 0.3611
6 0.2086
7 0.1410
8 ‘ 0.0931
9 0.0706
10 0.0508
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Table 4-15
Jet Centerline Decay Data for
Round Plug Dow:: l-O,Dn, R =4

q(s) - q

S/Dggs - q(0) -q
0 1.0000
1 | 0.9585
2 0.9539"
3 | 0.7124
4 0.3683
5 | 0.2039
6 0.1287
7 0.0865
8 0.0640
9 0.0490

10 0.0410
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Table 4-16

Jet Centerline Decay. Data for

‘Round Plug Down 1.0 D . R ='2.5

q(s) - q
/Dess -9 - q,
0 1.0000
1 0.7054
2 '0.6557
3 0.4000
4 0.2327
5 0.1281
6 © 0.0886
7 ' 0.060
8 0.047
10 0.030
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Table 4-17
Jet Centerline Decéy Data for
Square Plug Flush, R = 8

a(s) - q,

/s T a
0 | 1.0000
2 ~ 0.7166
3 0.7166
4 | 0.4881
5 0.3839
6 0.2067
7 ~ 0.1536
8 0;1134.
9 0.077
10 - 0.0596
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Table 4-18
Jet Centerline Decay Data for.
Square Plug Flush, R = 6

q(s) - q,
q(0) - q

0
~
o
O
H
H

1.0000
0.7798
0.661

0,4714'
0.3090
0.1873

0.1125

(e o] ~J o w o w N o

0.0757
0.039

—
o




Table 4-19
Jet Centerline Decay Data for
Square Plug Flush, R = 4

, q(s) - q,
S/Deff q(0) - q_
o 1.0000
1 0.6851
2 0,6216
3 0.3377
4 0.1906
5 0.1179

0.0763
7 . 0.0574
8 0.042
10 . 0.025




Table 4-20
Jet Centerline Decay Data for
Square Plug Flush, R = 2.5

qa(s) - q,
s/Deff q(0) - q_
0 . 1.0000
1 " 0.409
2 » ' o.spo
3 | o.2b24
4 ' 0.108
6 | 0.039
8 0.0201
10 0.0180
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_ Table 4-21
Jet Centerline Decay Data for
Square Plug Down 0.375 Dn’ R=28

qa(s) - q,

S/Dos 30 =
0 1.0000
2 0.7415
3 0.7688
4 0.6385

5 0.40725
6 0.2298
7 0.1406
8 . 0.0922
9 0.0586
10 0.0428

144
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Table 4-22
Jet Centerline Decay Data for
Square Plug Down 0.375 Dn' R =26

' ~. q(s) ~ q_
*/Pere T a,
0 1.0000
2 0.8288
3 0.7675
4 0.4520
5 0.2534
6 0.1344
. 7 0.6842
X g 0.0575
9 0.042 |
10 0.033
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Table 4-23
Jet Centerline Decay Data for
Square Plug Down 0.375 Dn’ R =4

q(s) - q,
S/Dgg¢ q(0) -q_
0 1.0000
1 : 0.7863
2 - 0.6744
3 . 0.4134
4 0.218
5 0.1265
6 0.081
8 0.038
10 0.024
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7 Table 4-24
Jet Centerline Decay Data for
Square Plug Down 0.375 D_, R = 2.5

qa(s) - q,

$/Degg q(0)y - q_
0 '1.0000
1 0.4781
2 0.3328
3 0.1309
4 0.0782
6 0.032
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Table 4-25
Jet Centerline Decay Data for
Square Plug Down 0.875 Dn,' R =28

a(s) - q,

$/Degg g - q.
0 1.0000
2  0.6538
3 0.6439

4 0.549

5 0.4746
6 0.3447
7 0.1692
8 0.1082
9 0.0765
10 0.0531
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Table 4-26
Jet Centerline Decay Data for
Square Plug Down 0.875 D, R = 6

q(s) = g

5/Dets a0 - q,
0 1.0000
2 0.6461

3 0.644

4 0.6036

5 0.2771
6 0.1359
7 0.0875
8 0.0609
9 0.0420
10 0.0323
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- Table 4-27
Jet Centerline Decay Data for
Square Plug Down 0.875 D, R = 4

q(s) - q,
q(0) - q_

0
~
o
o
Hy
+h

1.0000
0.6405
o.élso
0.4647
0.2366
0.1248
0.0791
0.052

X N9 0 N D w N O

0.0383
9 0.027
10 0.018
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Table 4-28
Jet Centerline Decay Data for
Square Plug Down 0.875 Dn' R=2.5

q(s) - q
$/Degg q(0) - q_
0 1.0000
1 0.6149
2 0.5542
3 0.3415
4 0.1809
6 0.0642
8 0.0312
10 0.022
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Table 4-29
Jet Centerline Decay Data for
Square Plug Down 1.375 D, R=8

|

q(s) - q,

S/Degs a0 - q,
0 © 1.0000
2 0.8740
3 0.8564
4 0.6636 ;
5 0.6019 f
6 0.3412
7 0.2147
8  0.1607
9 | 10.1110
10 ~ 0.083
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o Table 4-30
Jet Centerline Decay Data for
Square Plug Down 1.375 Dn’ R=6

qa(s) - q
$/Degs a(0) - q_
0 1.0000
2 10.8266
3 0.758
4 6.557
5 0.3383
6 0.1830
7 0.125
8 0.0881
9 0.066
10 0.051
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Table ¢-31 ,
Jet Centerline Decay Data for
Square Plug Down 1.375‘Dn, R =4

~4qf(s) - q

S/Degs R
0 1.0000
1 0.7405
2 0.7030

3 0.602
4 0.3294
5 0.1901
6 0.115
7 0.080
8 0.0573
9 0.0465

10 ~0.035




Table 4-32
Jet Centerline Decay Data for
Square Plug Down 1.375 D, R = 2.5

a(s) - q,

S/Doge q(0) - q,
0 1.0000
2 0.655
3 0.404
4 0.2192
5 0.1348
6 0.0888
7 0.0628
8 0.046
9 0.035
10 0.028
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