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FOREWORD

This report presents the results of an experiméntal investigation
of V/STOL thrust augmenter wings in flight at slow forward speeds. Two
rectangular wing planforms of differing relative chord lengths were tested.
The augmenters were positioned in the aft portion of the wing so as to
produce increases in circulation lift., Two blown flap configurations were
also tested for comparison.

Surface pressures as well as total forces and moments were obtained
on the semispan models at two flap deflections and a range of momentum
coefficients. The results ar- compared with predictions made by use
of Spence's jet flap theory.

Volume 2 contains tabulation of (1) surveys at the pressure

" augmenter exit, (2) downwash surveys downstream of the wing, and

(3) all force and moment data acquired during the test.
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SYMBOLS

Wing Aspect Ratio - see Table I

Augmenter Exit Area Perpendicular to
Mean Angle

Nozzle Exit Area
Wing Semispan

Wing Mean Aerodynamic Chord
Flap Chord to Wing Chord Ratio

Lift Cusfficient, Lift/qsR
Drag Coefficient, Drag/qsR

Augmenter Secondary Flow

em? (inches?)

cm? (inches?)

cem  (inches)

Pitching Moment Coefficient, Pitching Moment/qSREw

4

omentum Coefficient, M V. /gS
» Up3 %R

Throat Width

3-D Correction Factor, Function of
AR and ¢Cu

Induced Drag Corrertion Factor for Taper

Induced Drag Correction Factor for Part

Span Flaps

Lift Correction Factor for Part Span Flaps

Mach number
Primary (nozzle) Mass Flow

Secondary (entrained) Mass Flow
of Augmenter

Total Mass Flow, Mp + ﬁs

Pressure
Atmospheric Pressure
Static Pressure
Total Pressure
re i
Pressure Ratio, PT/Pa

Freestream Dynamic Pressure, %pVi

Dynamic Pressure at Tail Location

S

meters (feet)

kg/sec. (slugs/sec.)

kg/sec. (slugs/sec.)
kg/sec. (slugs/sec.)

pascals (pounds/in.2)

pascals (pounds/in.?2)
2
pascals (pounds/in. )

pascals (pounds/in.?2)

newtons/meter? (pounds/ft?)

newtons/meter? (pounds/ft?)
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Thrust Recovery Factor

Reference Wing Area

Wing Thickness
Temperature
Thrust

Total Temperature

belocity

Freestream Velocity
Nozzle Jet Velocity

Horizontal Dimension, Positive Aft

Lateral Dimension from Plane of
Symmetry, Positive Right

Vertical Dimension from WRP,
Positive Up

Taper Ratio

Thrust Augmentation Ratio

Alr Density
Angle of Attack
Thrust Angle
Downwash Angle

Mean Flap Angle Measured from WRP
Centerbody Angle Measured from WRP
Nose Flap Angle Measured from WRP
Aft Flap Angle Measured from WRP

Diffuser Half Angle Measured from
Mean Angle

meters?® (feet?)

cm (inches)

K® (R°)

newtons (pounds)

K* (R®)

meters/sec (feet/sec.)
meters/sec (feet/sec.)
meters/sec (feet/sec.)
meters (feet)

meters (feet)

meters (feet)

Augmented Thrust

Isentropic Thrust
Kg/meter (slugs/ft )
degrees -
degrees

degrees

degrees
degrees
degrees
degrees

degrees
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Figure A-13 c. Augmenter Exit Total & Static Pressure, Aug. #1, Diff = 16°, 0 = 40°, o = 0
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Figure A-15 a. Augmenter Exit Total & Static Pressure, Aug. #1, Diff = 16°, 8 = 40°, o = 8°
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A STUDY of A
VTOL THRUSTING EJECTOR
IN LOW SPEED FLIGHT
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APPENDIX B - DOWNWASH SURVEY CONFIGURATION
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