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SYMBOLS 

Drag coefficent based on constructed area, D/(qSo) 
Drag coefficient based on actual parac~ute area D/(qSp) 
Drag, 1 bs 
Constructed parachute diameter, 36 in. 
Inflated parachute diameter as measured from 70 mm 

photos, in. 
Final value of pressure drag including compensation of 

chute porosity, DACTUAL = DTOTAL (1.00 - % Porosity/ 
100), lbs 

Drag as integrated from pressure taps, lbs 
Ratio of balance drag at a point in time during disreefing 

to steady state balance drag after disreefing 
Ratio of inflated maximum diameter to constructed diameter 

Fist parachute model with XX indicating percent geometric 
poros i ty 

Fist gliding parachute model with XX indicating percent 
geometric porosity 

Shroud line length with XX indicating shroud line length 
in constructed chute diameter 

Ratio of shroud line length to constructed diameter 

Ratio of distance from center of chute vent to pressure 
port to distance from center of vent to skirt with all 
distances measured along chute surface 

Pressure, psf or indication of pressure chute configuration 
in run description 

Free stream dynamic pressure. psf 
Reefing line length with XX indicating length in inches 
Maximum radius of chute at point in time during disreefing. 

in . 
Ratio of r to maximum steady state radius after disreefing 
Reference area based on constructed diameter (Do), ft2 

Reference area based on actual parachute diameter (Dp) 
as taken from 70 mm photos. ft2 

Time from initiation of disreefing, sec. 
Ratio of t to total time taken from initiation of 

disreefing to steady state condition 
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Free stream velocity, fps 
Angle between centerline of inflated chute and normal 

to chute surface at a pressure port location, deg. 
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Summary 

An experiment has been conducted in the NSRDC 7- x lC-foot transonic 
tunnel for the Sandia Corporation to evaluate various parachute parameters. 
The experiment consisted of three main parts: the first phase evaluated the 
disreefing characteristics of the various parachutes as well as the drag forces 
before. during and after disreefing; the second phase measured the pressure 
distribution around the chute as. well as the drag forces; and the final 
phase evaluated the disreefing and drag characteristics of gliding type 
parachutes. The free stream dynamic pressure varied from 65 to 500 psf . 

Models 

The models evaluated during the first two phases of the experiment were 
FIST ribbon design parachutes which varied in geometric porosity from 
15 to 30 per cent. These models were made of flexible cloth and were 
symmetric about the parachute centerline (see Figure 1). Reefing lines 
of various lengths (19. 38. and 57 inches) were threaded through rings sewn 
to the skirts of the parachutes. Explosive line cutters were attached to 
these reefing lines and when fired. severed the reefing line and allowed 
chute inflation at desired tunnel conditions. In addition. each of the 
models had loops sewn into the shroud lines. By attaching different sets 
of loops to the attachment ring at the aft end of the ogive-cylinder model, 
the effect of shroud line length could be evaluated . Shroud line lengths 
of 1.0. 1.5 and 2.0 times the constructed diameter were tested. 

For phase II where pressure measurements were desired, flexible 
plastic "Strip-a-Tubing" was glued to the radial lines and brought out 
the vent of the parachutes. run along a metal rod that was supported between 
the ogive-cylinder model and the main support boom of the tunnel. After 
entering the boom. the tubes were connected to a scanivalve system containing 
pressure transducers. Half of the tubes went to the inside surface of the 
parachutes while the other half went to the outside making a total of 46 
tubes. The ends of the tubes were closed off at the model and vee-shaped 
notches were cut into the tubes at the desired radial stations. 



The final phase of the experiment evaluated the disreefing and drag 

characteristics of gliding type parachutes. These chutes, also constructed 
of flexible cloth, had porositiei of either 35 or 39 per cent and were 
reefed with lines of either 48.8, 55.7, 56.5 or 62.8 inches in length . 
These gliding parachutes had "venetian blind" like cloth ribs angled to the 
chute centerline in the upper quadrant and thus provided the lift necessary 
to make the chute glide. 

Tunnel Installation 

The basic tunnel installation for phases I and II is shown in 
Figure 2a. The ogive-cy1inder model was centered in the tunnel and 
supported by means of three steel cables in front and three steel cables 
in the rear. In the front, two cables were attached to brackets in the 
tunnel floor and one went through the ceiling of the tunnel to an eye 
firmly anchored to upper tunnel structure. In the rear, the opposite 
arrangement of cables was used. 

Data from a previous subsonic test were used to estimate the required 
cable tension to hold the ogive~cy1inder body in place during disreefing 
and full deployment. Knowing the cable tension required and using the 
relationship 

Period of Vibration = 1 • \/ Cable tension, 
2 x Cable length ~ Cable density 

a strobe light focused on the cables permitted adjustment of the cable 
tension, by means of turnbuckles, to the required amount. 

The aft end of the ogive-cy1inder model contained a one component 
strain 'gage gimba1ed balance. The loops in the shroud lines of the 
various parachutes were attached to a ring that was connected to the 
gimbal. The purpose of the gimbal arrangement was to allow ±10D movement 
in pitch and yaw while still reading the full load along the axis of the 
parachute. The electric leads from the balance, as well as the leads for 
the explosive line cutters, were taped to the support cables and run out of 
the tunnel . 
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For phase II. where pressure measurements were required. a rod 
was connected at one end to the center of the ogive-cylinder model. 
concentric with the gimbaled balance. while the other end was attached 
to an adapter that connected to the tunnel support system . Pressure 
tubes running from the parachute model. out the parachute vent. were 
loosely taped to this rod and fed through the adapter to a scanivalve set 
up. 

For phase III the ogive-cylinder body was supported at an angle of 
20 0 to the horizontal to permit interference free balance data to be taken 
for a trim angle of 250 . Figure 2b shows this test arrangement. 

Data 

Data taken during this test fell into three basic catagories: balance. 
pressure, and photographic. A one component gimbaled strain gage balance 
was rigidly connected to the aft end of the ogive-cylinder body. The ends 
of the parachute shroud lines were connected to a ring which in turn was 
fastened to the balance : The analog signal from the balance, along with 
the free stream tunnel conditions, were fed in the beckman computer and 
digitized onto magnetic tape. The data on the magnetic tape were then 
reduced to the desired coefficient form on a XDS 930 computer. 

The balance data were also recorded in a different form during para
chute disreefing. Because disreefing took place so rapidly, the Beckman 
data system was too slow to record the force/time history during this 
process. Instead, the balance signal was split, part going to the Beckman 
for standard recording and the other part going to a FM recording system. 
The FM tape was then reduced on a separate computer and plotted for each 
disreefing run. 

Pressure data 1rom the 23 pressure taps inside the parachute surface 
and the pressure data from the 23 taps outside the model were fed to 
separate scanivalves that were "ganged" together to read the same port 
number of each scanivalve simultaneously. These pressure taps surveyed the 
inside and outside pressure distribution from vent to skirt and were 
integrated to yield drag . 
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The following assumptions and steps were taken to integrate for drag : 

Y 

• 

a ~~ __ L-________________ x 

2 

Drag (D) =S .t 21TYP cos CI. ds 
o 

where .t = length along arc s 

therefore D = jYf 

o 

2 yP dy 

where Yf = Y component of .t. 

_ _ voo 

2 2 Furthermore 1T(Y2 - Yl ) = 1T(Y2 + Yl) (Y2 - Yl) = 1I(2y)dy 

n 2 2 -
therefore D = 1T~ (Yi+l - Yi )P 

i = 1 

where n = number of pressure ports. 
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The total drag is obtained by summing with the above equation in parts 
over the surface curvature depending on the direction of the surface 
normal. Thus using points a, band c as indicated in Sketch 1, the 
total drag would be 

DTotal = Drag (outside - inside) point a to b 
+ Drag (inside - outside) point b to c. 

However, this total drag calculation assumes that the parachute canopy 
is solid whereas in fact it is porous. 

Therefore DActual DTotal (1.00 - % porosity/100) 

An additional correction was made for the drag of the shroud lines 
with the assumption of a form drag coefficient of 1.10 and a friction 
drag coefficient of 0.005. 

Photographic data were taken in three basic forms. The simplest 
photographic coverage consisted of 24 fps color movies required for 
documentary purposes. In addition, high speed, 500 fps, color movies 
were taken during each disreefing process. This high speed film was 
analyzed one frame at a time to determine the geometry of the parachute 
as a function of time during the disreefing process. 

Finally, 70 mm black and white still photographs were taken 
perpendicular to the profile of the parachute for every configuration 
at each dynamic pressure run for that configuration. For phase II 
these still photographs, as shown in Figure 3, were used to measure the 
vertical distance from the centerline to each pressure port as required 
for the pressure drag integration described above. For all phases 
these photographs were used to measure the inflated parachute diameter. 

Data Presentation 

Table 1 contains the entire schedule including pertinent tunnel 
conditions. In addition, Table 1 contains balance and pressure drag 
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(in pounds) as well as the inflated chute diameter for every point 
tested where applicable. Figure 4 through 12 contain all the data 
requested by the Sandia Corporation. Furthermore, Appendix A contains 
the complete set of pressure plots. 
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TABLE 1 - Schedule and Drag Data 

Confi gurati on Run Point Dynamic ~lach Reefed (R) Infl ated Balance Pressure 
No. '10. Pressure No. or Diameter Drag Drag 

(psf) Disreefed (i n. ) (1 bs) (1 bs) 
(D) 

F30/L 1. 0/R57 301.2 .453 R * 551.2 
F30/Ll .0/R38 2 2 299.2 .452 R 14.97 350.5 

3 298.8 .451 0 19.22 581.2 

F30/L 1. 0/R19 3 4 299.4 .452 R 8.47 · 91.4 
5 301.3 .453 D 19.48 607.5 
6 101 .1 .263 0 19.87 208.7 

...... 
7 196.6 .366 0 19.60 397 .1 
8 401.0 .523 D 19.57 817 . 5 

9 500.0 .584 0 19.44 1013.8 

F15/Ll.0/R57 4 10 75.1 .226 R * 202.3 
11 301.8 .453 R 22.53 873.1 
12 300.7 .452 [) 26.32 1169.7 

F15/Ll.0/R38 5 13 76 .5 .228 R * 130 .6 
14 301.7 .453 R 17.80 528 .9 

15 302.3 .453 D 26.57 1178.0 

* No photograph available 



TABLE 1 - Continued 

Configuration Run Point Dynamic Mach Reefed (R) Infl ated Balance Pressure 
No. No. Pressure No. or Diameter Drag Drag 

(psf) Disreefed (i n. ) (1 bs) (1 bs) 
(D) 

Fl5/Ll.o/R19 6 16 74.5 .225 R * 36.8 

17 301.5 .453 R 9.81 124.9 

18 299.9 .452 0 * 1174.2 

19 74.5 .225 D 25.89 281.8 

20 200.5 .370 D 26.19 771.3 
21 401.0 .523 0 26.54 1595.0 

F25/Ll.0/R57 7 22 74.8 .226 R * 190.0 

~ 23 297.9 .451 R 21.42 768.1 
24 297.7 .450 0 22.88 883.7 

F25/L 1. 0/R38 8 25 74.9 .226 R * 111 .6 

26 303.9 .455 R 16;38 455.5 
27 299.3 .452 0 23.13 895.7 

F25/L 1. 0/R19 9 28 75.9 .227 R * 32.5 
29 302.3 .454 R 9.24 101.8 
30 300.6 .453 0 23.13 909.6 
31 75.8 .227 0 23.40 228.7 
32 198.4 .368 D 23.18 598.9 
33 401.8 .523 D 23.13 1220.2 

34 498.4 .583 D 23.09 1516.1 

* No photographs available 



TABLE 1 - Continued 

Configuration Run Point Dynamic ~1ach Reefed (R) Infl ated Balance Pressure 
No. No. Pressure No . or ~iameter Drag Drag 

(psf) Disreefed (i n. ) (l bs) (1 bs) 
(D) 

F20/L 1. 0/R57 10 35 75.8 .227 R * 197 . 5 
36 299.2 . 451 R 22 . 24 818.9 
37 298.7 .451 0 24.86 1018.8 

F20/Ll.0/R38 11 38 76.5 .228 R * 117.0 
39 301.1 . 453 R 16.86 471.0 

~ 
40 299.6 . 452 0 25.20 1036 .1 

F20/L 1 .0/R19 12 41 75.1 . 226 R * 33.3 
42 302.8 .454 R 9.12 1ll.7 
43 299.1 . 451 0 24.98 1033.0 
44 75.1 .226 0 24.98 255 .8 
45 198.4 .368 0 24.77 682.4 
46 399.9 .522 0 24.98 1384.4 
47 498.4 .583 D 24.81 1719.5 

F25/Ll . 5/R38 13 48 74.6 .225 R * 106.8 
49 300.4 .452 R 17.11 444.5 
50 299.2 .451 0 26 .89 1132.0 

51 75.8 .227 0 26.89 281.5 

52 199.6 . 369 0 26.89 748 .0 
53 400.1 . 522 0 27.12 1541 .2 

* No photograph available 



TABLE 1 - Continued 

Configuration Run Point Dynamic Mach Reefed (R) Infl ated Balance Pressure 
No. No. Pressure No. or Diameter Drag Drag 

(psf) Disreefed (i n. ) (1 bs) (1 bs) 
(D) 

F15/L 1 .5/R38 14 55 74.5 .224 R 
* 

128.1 

57 304.6 .453 R 18.06 540.3 

5B 302.1 .451 D * 1380.3 

59 75.2 .225 D 28.21 333.6 

60 203.8 .370 D 28.44 911.8 

61 401.9 .520 D * 1885.3 

F20/Ll.5/R38 15 62 73.8 .223 R * 115.9 
63 301.3 .450 R 17.88 482.2 
64 304.0 .452 D 27.80 1268.2 

65 73.8 .223 D 27.35 301.5 
66 201.6 .368 D 27.62 826.8 
67 401.4 .520 D 27.80 1707.3 

F30/L 1. 5/R38 16 68 76.9 .228 R * 102.2 
69 302.0 .451 R 16.93 401.1 
70 303.0 .452 D 25.25 980.4 
71 76.6 .227 D 25.39 248.1 
72 199.3 . 366 D 25.21 641.0 

73 403.7 .521 D 25.48 1321 .5 

74 504.6 .583 D 25.48 1649.1 

* No photograph available 



TABLE 1 - Continued 

Configuration Run Point Dynamic Mach Reefed (R) Inflated Ba 1 a,nce Pressure 
No. No. Pressure No. or ~iameter Drag Draa 

( psf) Disreefed (i n. ) (1 bs) (lbs) 
(D) 

F15/L2.0/R38 17 75 77.2 .228 R 
* 

131.9 
76 302.8 .452 R 18.66 539.9 
77 303.3 .452 D 28.98 1498.4 
78 75.8 .226 0 28.48 360.6 
79 201.8 .369 D 28.71 970 

F20/L2.0/R38 18 80 77.2 .228 R * 123 .2 
81 303.4 .452 R 18.34 491.0 
82 300.4 .450 D 28.39 1338 . 2 
83 76.5 .227 D 27.94 323 . 5 
84 202.6 .370 D 28.30 888.9 
85 404.8 .522 0 28.48 1861.6 

F25/L2.0/R38 19 86 76.5 .227 R * 115.5 
87 305.4 .454 R 17.84 463.3 
88 302.4 .452 0 27.80 1245.1 
89 76.5 .227 0 27.71 306.1 
90 203 .0 .370 D 27 . 71 829.6 
91 405.0 . 523 0 27.94 1710.0 

* No photographs available 



TABLE 1 - Continued 

Configuration Run Point Dynamic Mach Reefed (R) Inflated Balance Pressure 
No. No. Pressure No. or Diameter Drag Drag 

(psf) Disreefed (i n. ) (1 bs) (1 bs) 
(D) 

F30/L2.0/R38 20 92 77.2 .228 R * 104.0 

93 305.4 .454 R 16.84 406.0 

94 302.5 .452 D 26.94 1069.0 

95 77.2 .228 D 26.66 265.7 
96 202.2 .369 D * 705.4 

97 406.2 .523 D 26.98 1451. 5 

98 503.1 .582 D 27.03 1824.5 

N F30/Ll.0 21 99 75.2 .225 D * 181 .1 
100 203.0 .370 D 18.75 338.5 

101 304.4 .453 D 19.38 541.8 
102 410.2 .526 D 20.07 789.1 
103 503.1 .581 D * 978.4 

F25/PL 1. 0/R19 22 105 75.7 .226 R * 36.3 * 
106 207.3 .373 R * 97.5 * 
107 307.7 .455 R * 141.8 * 
108 407.3 .523 R 10.12 187.0 * 
109 508.2 .584 R 9.90 231.2 * • 

* No photographs available 



TAGLE 1 - Continued 

Configuration Run Point Dynamic Mach Reefed (R) Inflated Balance Pressure 
No. No. Pressure No. or Diameter Drag Drag 

(psf) Disreefed (i n. ) (1 bs) (1 bs) 
(D) 

F25/PLl . 0/R38 23 110 72.4 .221 R 17.70 111.0 123.3 
112 206.2 .372 R 17 .83 323.3 314.5 
114 303 . 8 .452 R 18.14 489 . 7 482.0 
115 410.0 .525 R 18.37 674.9 646.8 
116 507.7 .584 R 18.55 869.1 904.7 

F25/PLl.0/R57 24 117 75.4 . 225 R 22.67 194 . 7 197.4 
118 202.9 .369 R 23.03 535.5 538.5 

w 

F25/PL1.0 25 119 79.0 .231 D 26.07 264.6 260.0 
120 202.2 .369 D 26.30 699.0 757.6 
122 303.3 .452 D 26.21 1068.0 1122.0 
123 405.6 .522 D 26.43 1450 .8 1500.5 
124 506.4 .584 D 26.70 1827.8 1924.2 
125 79.1 .231 D 26.16 263.6 268.4 

F25/PL1.5 26 126 75.2 .225 D 27.02 305.7 317.3 
127 202.9 .369 D 27.37 848.2 897.1 
128 300.3 .449 D 27.54 1291 .9 1383.5 



TABLE 1 - Continued 

Configuration Run Point Dynamic Mach Reefed (R) Infl ated Balance Pressure 
No. No. Pressure No. or Diameter Drag Drag 

(pst) Disreefed (i n. ) (1 bs) (1 bs) 
(D) 

F25/PL2.0 27 129 75.1 .225 0 27.41 325 .4 341.1 

130 202.8 .369 0 28.07 911.3 998.2 

131 300.0 .449 0 28.16 1385.9 1511 .0 

F20/PL2.0 28 132 75.1 .225 0 27.59 333.6 379.7 

133 203.7 .370 0 28.16 953.1 1118.7 

134 304.5 .452 0 28.51 1481.5 1772 .4 

-I'> F20/PL1.5 29 135 74.6 .224 0 27.46 317.2 351.9 

136 202.2 .369 0 27.94 894.4 1029.8 

137 304.2 .452 0 28.16 1385.0 1569.6 

138 385.7 .509 0 28 . 51 1797.1 2132.6 

F20/PL1.0 30 139 75.8 .226 0 26.62 282.7 304.7 
140 203.9 .370 D 26.88 787.4 892.2 
141 303.1 .451 0 26.97 1203.0 1361 .9 
142 399.3 .518 0 27.27 1617.0 1849.4 



TABLE 1 - Continued 

Configuration Run Point Dynamic Mach Reefed (R) Infl ated Balance Pressure 
No. No. Pressure No. or Diameter Drag Drag 

(psf) Disreefed (i n. ) (1 bs) (1 bs) 
(D) 

F20jPLl .ojR57 31 143 73.8 .223 R 23.06 196.2 194.7 
144 205.4 .371 R 23.14 563 .8 567.1 
145 303.9 .452 R 23.36 859.7 902.4 
146 406.3 .522 . R 23.36 1184.7 1226.5 

F20jPL1.0jR38 32 148 78.6 .230 R 18.14 131.0 128.0 
149 204.1 .370 R 17.92 341.5 329.9 

tn 

150 306.0 .453 R 18.05 519.4 518.7 
151 407.1 .523 R 18.27 704.2 693.4 

F20jPL1.0jR19 33 152 75.4 .225 R 11 .31 39.5 * 
153 202.1 .368 R 10.70 108.5 * 
154 304.5 .452 R 10 . 70 157.4 * 
155 406.8 .523 R 10.96 206.8 * 
156 507.3 .584 R 10.92 254.1 * 

F15jPL2.0 34 157 75.8 .226 D * 356 .7 * 
158 205.9 .372 D * 1034.1 * 
159 308.4 .455 0 * 1617.3 * 

* No photographs available 



TABLE 1 - Conti nued 

Confi gurati on Run Point Oynami c Mach Reefed (R) Inflated Balance Pressure 
No. No. Pressure No. or ~ i ameter Orag Orag 

(psf) Oisreefed (i n. ) (1 bs) (1 bs) 
(0) 

F15/PL2.0 35 160 76.2 .226 0 28.09 367.3 411 .1 
(re-run of 34 161 203.3 .370 0 28 .40 1035.0 1173.9 for photos) 

162 305.7 .453 0 28.93 1622 .1 1851. 3 

F15/PL 1. 5 36 163 76.9 .227 0 27.28 342.1 348.9 
164 205.0 .371 0 28.16 961.8 1084.0 
165 302.1 .451 0 28.38 1462 .8 1658.9 

0-

Fl5/PLl.0 37 166 77.2 .228 0 26.93 300.2 294.8 

F15/PL 1 .0/R57 38 167 78.8 .230 R 23.10 205 . 9 190 .0 
168 205.4 .372 R 23.66 569.1 582.8 
169 306.8 .455 R 23.66 874.6 846.6 

Fl5/PL 1. 0/R38 39 170 80.7 .233 R 18.62 136.4 132.4 
171 205.2 .372 R 18.49 357.4 344.6 
172 302.9 .452 R 18.66 543 .0 530.3 

F15/PL 1 .0/R19 40 174 80.0 . 232 R 11. 75 45.2 * 
175 204.4 .371 R 11 .31 106.7 * 
176 300.1 .450 R 11 .31 155.9 * 

* No photograph available 



TABLE 1 - Continued 

Configuration Run Point Dynamic Mach Reefed (R) I nfl ated Balance Pressure 
No. No. Pressure No. or Diameter Drag Drag 

(psf) Disreefed (i n. ) (1 bs) (1 bs) 
(D) 

F30/PL2.0 41 177 73.8 .223 0 27 . 21 245.6 308.4 
178 200.4 .367 D 27.74 822.7 ?37.6 
179 302.4 .451 D 27.78 1270 .3 1427.8 
180 405.5 .522 D 28.14 1743.3 2046.7 

F30/PL1.5 42 182 74 . 0 .223 0 27 . 06 276 . 6 306.8 
183 199.8 .367 D 27 . 41 765 . 0 863.3 
184 304.4 .453 0 27.50 1190.2 1356.9 
185 406.0 .523 0 * 1617.8 * 

" 
F30/PL1 . 0 43 186 75.8 .226 D 25 . 27 235.6 249.8 

187 201 .9 .369 0 25.19 622 .9 679.8 
188 304.8 .453 0 25.05 946.4 1013.7 
189 406.7 . 523 D 25.05 1268.4 1365 .4 
190 506.0 .584 0 25.05 1582.9 1701 .8 

F30/PLl .0/ R57 44 191 76.3 .227 R 21 . 72 181.6 189 . 0 
192 204.3 . 371 R 21.99 492 . 7 511 .9 
193 305.7 .454 R 22.16 748 . 0 786.7 
194 407.3 .524 R 22.16 1008 .5 1063 . 3 
195 506.9 .584 R 22.12 1266.6 1328.0 

* No photographs available 



TABLE 1 - Continued 

Configuration Run Point Dynamic Mach Reefed (R) lnfl ated Balance Pressure 
No. No. Pressure No. or Diameter Drag Drag 

(psf) Oisreefed (i n. ) (1 bs) (1 bs) 
(0) 

F30/PL1.0/R38 45 196 75.4 .225 R 16.86 107.5 93.9 

197 205.1 .372 R 17.30 286.8 287.8 

198 306.6 .455 R 17.21 434.6 443.3 

199 407.7 .524 R 17.43 588.3 579.3 

F30/PL1.0/R19 46 200 75.8 .226 R 10.34 30.2 * 
201 206.9 .373 R 9.77 80.7 * 
202 306.8 .455 R 9.72 117.1 * 
203 412.6 .528 R 9.77 155.8 * 

~ 

CX> 

F25/PL2.0 47 204 73.8 .223 0 27.46 312.3 342.5 

205 201.8 .369 0 28.47 894.9 1038.6 
206 302.6 .452 D 28.69 1385.4 1630.5 

F25/PL1.5 48 208 77.1 .228 D 27.50 313.0 343.3 
209 202.5 .370 D 27.90 846.4 938 .8 
210 301.5 .451 0 27.98 1293.2 1465 .3 

F25/PLl.0 49 211 77.2 . 228 0 26.50 268.4 262.6 
212 204.2 .372 0 26 . 50 728.4 750.5 
213 302.2 .453 D 26.54 1099.7 1174.7 
214 404.2 .523 0 27.24 1492.0 1578.2 

* No photographs available 



TABLE 1 - Continued 

Confi gurati on Run Point Dynami c Mach Reefed (R) Inflated Balance Pressure 
No. No. Pressure ~Io . or Diameter Drag Drag 

(psf) Disreefed (i n. ) (1 bs) (1 bs) 
(D) 

F25/PL1.0/R57 50 215 77.9 .230 R 23.21 202.7 215.3 
216 206.8 .374 R 23.43 553.8 567.0 
217 303.1 .453 R 23.30 824.7 835.0 
218 404.7 .523 R 23.91 1124.8 1154.7 
219 504.5 .584 R 23.56 1431.4 1489.6 

F25/PLl .0/ R38 51 220 75.7 .231 R 18.13 125.9 132.3 
221 201.8 .389 R 18 . 35 336.1 346.1 

lO 
222 300.6 .489 R 18.40 509 .3 542.9 
223 400.9 .585 R 18.66 691 .5 729.5 
224 512.8 .691 R 18.66 903.3 966.7 
225 602.5 .780 R 18.44 1086.9 1121 .3 

FGL35/L 1 .0/ R55. 7 52 226 64.7 .210 R 22.34 188.4 
227 201.2 .371 R 22.30 659.2 
228 303.8 .456 R 23.21 1083.2 
229 400.7 .523 0 25.53 1951.5 
230 305.6 .457 D 25.62 1458.1 
231 201.4 .371 0 25.66 940.4 
232 69.6 .218 D 25.34 320.2 



N 
a 

Configuration Run 
No . 

FGL35/L 1. 0/R48. 8 53 

FGL39.1/Ll . 0/R48.8 54 
(shroud line loose 
-did not disreef) 

FGL39.1/Ll.0/R48.8 55 
(re-run of 54) 

FGL39.1/Ll.0/R55.7 56 

* No photograph available 

** Mid-gore reefing 

Point 
No. 

233 
234 
235 
236 

237 
238 

239 
240 
241 
242 
243 

244 

245 
246 
247 
248 

TABLE 1 - Continued 

Dynamic Mach Reefed (R) Inflated Balance Pressure 
Pressure No. or Diameter Drag Drag 

(psf) Disreefed (i n. ) (1 bs) (1 bs) 
(0) 

67.6 .215 R** 20.20 174.0 

202.2 .372 R** 20.25 548.2 
301.1 .454 R** 21.07 857.7 
299.3 .452 0 25.89 1412.9 

68.2 .216 R** 20 . 98 155.3 
203.3 .373 R** 21 . 74 507.2 

66.8 .214 R** 21.20 156.5 
202 .1 . 372 R** 22.20 501.6 
297.9 .451 R** 27.75 781.9 
291 .0 .446 0 * 1433.8 
201.6 .371 0 * 981.7 
65.2 . 211 0 * 305.3 

67.6 . 215 R 21.93 208.5 
199.2 .369 R 22.80 684.9 
201.2 .371 0 25.71 963 .8 
299.9 . 453 D 25.43 1478.3 



N 
~ 

Configuration Run 
No. 

FGL39.1/L1.0/R56.5 57 

FGL39.1/L1.0/R62.8 58 

FGL35/L1.0/R48.8 59 
(chute yawed) 

FGL35/L1.0/R48.8 60 
(re-run of 59) 

FGL35/L1.0/R55.7 61 

* No photograph available 

** Mid-gore reefing 

Point 
No. 

249 

250 

251 

252 

253 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

TABLE 1 - Continued 

Dynamic Mach Reefed (R) Inf1 ated Balance Pressure 
Pressure No. or Diameter Drag Drag 

(psf) Disreefed (i n. ) (1 bs) (1 bs) 
(D) 

64.5 .210 R** * 185 .7 
202.0 .372 R** * 609 . 2 
198.5 .369 0 24.75 951.1 

66.2 .213 R** 22.66 222.2 
199.7 .370 R** 23.25 699.6 
197.4 .368 0 25.12 938.9 

66.9 .214 R** * 173.3 
200.7 .371 R** * 552.6 
197.1 .367 0 * 932.6 

69.6 .218 R** * 191.9 
198.3 .369 R** * 585.6 
200.2 .370 0 25.71 970.7 

63.4 .209 R * 207.5 
201.5 .372 R * 742.4 
200 .0 .370 0 25.25 975.9 



N 
N 

Configuration 

FGL39.2/Ll.O 

Run 
No. 

62 

Point 
No. 

264 
265 
266 
267 

TABLE 1 - Concluded 

Dynamic Mach Reefed (R) 
Pressure No. or 

(pst) Disreefed 
(D) 

63.8 .209 D 
199.1 .369 D 
294.2 .449 D 
394.0 .520 D 

Inflated Balance Pressure 
Diameter Drag Drag 

(i n. ) (1 bs) (1 bs) 

24 .02 291.0 
24 .84 935.4 
25.03 1418.8 
25.39 1953.0 
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PHOTOGRAPH LAY-UP SHEET HDW-NSRDC· 10700/2 
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Figure 5 - Plot of CDP versus Dynamic Pre~sure (Ql for Fully Disreefed 
Parachutes with LIDo as Parameter 
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PHOTOGRAPH LAY-UP SHEET NDW ·NSRDC· 10700/2 

0.1 <) Q'300rst 

0 <) 
(.00 0 <> Q 0 

1../0, 

OS 0 <) 1..0 
0 I. S-

O 

0·3 t1 1.0 

0 <) Q"'Il(OO~s,t. 

D.(;, 0 <) 
0 0 I./o~ 

(\)0 0 <> 1.0 
0 1.5 

0.'\ 
0 

g 1.0 

0.1. . I 

III -:. SIlO 1'$ J: LIDo 

0.5' 0 <> Z.D 

0 1.5 
(''llO . 0 

0.> e ('0 

0 10 7..0 30 
Po P,O~ ,,.'( l~/o ) 

Figure 6 - Concluded 

29 



PHOTOGRAPH L.AY-UP SHEET NDW-HSRDC· 10700/2 

, ' 

o.~ 

- i 

- .. ' .. ---
.. - t-..r-~. --.- ---.,- 'I 

Figure 7 - Plot of COP yersus Porosity for Fully D1sreefed 
Parachutes with LIDo as Parameter 

__ . . 1._ ~_~ __ ~ __ i_ '_=--:'_::'....i..-':_ . ___ " __ -.:... : _ _ ._- ~ 

., I ... 
30 

; 
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PHOTOGRAPH LAY-UP SHEET HDW-HSRDC .10100/2 
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APPENDIX A 

PRESSURE DATA ALONG PARACHUTE SURFACE 

DELTA P/Q vs LIR 
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