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WIND-TUNNEL INVESTIGATION OF THE
STATIC AERODYNAMIC CHARACTERISTICS
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WIND-TUNNEL INVESTIGATION OF
THE STATIC AERODYNAMIC CHARACTERISTICS
OF A MULTILOBE GLIDING PARACHUTE
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FIXED-BASE VISUAL SIMULATION

OF PILOT-CONTROLLED DESCENTS

OF AN ADVANCED APOLLO SPACECRAFT
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by G. Kimball Miller, Jr., Byron M. Jaquet,
and Douglas B. Price

Langley Research Center
Langley Station, Hampton, Va.
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EXPERIMENTAL VERIFICATION OF
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WIND-TUNNEL INVESTIGATION OF THE
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Langley Research Center
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ABSTRACT

A survey of gliding parachute recovery systems under
development shows that some of them have sufficiant gliding
capability (L/D) to allow pinpoint landing. Data is presented
on their reliability,weight, volume and state of development.

The required gliding performance is a function of
reentry vehicle guidance and control accuracy at main parachute
deployment and the deployment altitude. For example the Apollo
Command Module (CM) (targeting capability is 20 n.mi. CEP at
10,750 ft altitude) requires and L/D of 5.80 for pinpoint
landing.

None of the gliding parachutes presently under
development possess this capability. However, if the deploy-
ment altitude for the same CEP is increased to 20,000 ft the
L/D requirement reduces to 3. The parachute gliding performance
however, must be greater than this value (approximately 3.5
to offset the lower L/D of a semi-ballistic shaped payload
(Apollo) . Several of the gliding parachutes possess this level
of L/D (3.5). If they could be designed to deploy at 20,000
ft. altitude, then pinpoint landings would be feasible for semi-
ballistic configurations.

It is also pointed out that providing a large diameter
rigid leading edge using inflatable booms or a "de Haviland
boom" to some of the gliding parachutes could result in moderate
increases in L/D.
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INVESTIGATION OF
ALL-FLEXIBLE PARAWINGS
AT SMALL SCALE

By
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FREE FLIGHT INVESTIGATION OF
LARGE ALL-FLEXIBLE PARAWINGS
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SMALL PARAWINGS -
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DETERMINATION OF INFLATED SHAPE
AND INERTIAL PROPERTIES OF
AN ALL-FLEXIBLE PARAWING

by Blair B. Gloss
Langley Research Center
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PERFORMANCE AND DEPLOYMENT
CHARACTERISTICS OF A TWIN-KEEL
PARAWING WITH VARIOUS AMOUNTS
AND PERMEABILITIES OF
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by Harry L. Morgan, Jr.

Langley Research Center
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AERODYNAMIC AND DEPLOYMENT
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by Harry L. Morgan, Jr., and Charles F. Bradshaw

Langley Research Center
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FIXED-BASE VISUAL SIMULATION

OF OBSTACLE AVOIDANCE DURING

TERMINAL DESCENT OF MODEL WIND-TUNNEL AND

ADVANCED APOLLO SPACECRAFT FLIGHT INVESTIGATION OF A

WITH AN ALL-FLEXIBLE PARAWING PARAWING-LIFTING-BODY LANDING SYSTEM

by G. Kimball Miller, Jr. by Rodger L. Naeseth

Langley Research Center Langley Research Center

Hampton, Va. 23365 Hampton, Va. 23365
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{{ CONSTRUCTION METHODS, DESIGN DETAILS,

i AND CANOPY SLOTS ON THE AERODYNAMIC
LOW-SPEED WIND-TUNNEL ¥ CHARACTERISTICS OF SMALL-SCALE
INVESTIGATION OF A SERIES ALL-FLEXIBLE PARAWINGS
OF TWIN-KEEL ALL-FLEXIBLE PARAWINGS

by Paul G. Fournier and William C. Sleeman, Jr

by Rodger L. Naeseth " Langley Research Center
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OF ALL-FLEXIBLE TWIN-KEEL
TENSION-STRUCTURE PARAWINGS

by Paul G. Fournier
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DEPLOYMENT LOADS DATA FROM

A FREE-FLIGHT INVESTIGATION OF
ALL-FLEXIBLE PARAWINGS HAVING
371.612 METERS? (4000 FEET?)

OF WING AREA
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by Delwin R. Croom
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