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FOREWORD

This new issue of Information for Use by Industry supplements and revises the issues of
November 1943, October 1947 and January 1988.
Several new procedures and methods of conducting tests have been developed since the
earlier booklets were written, and are incorporated herein. Additional information and sketches
of use to those planning a test program at the Wright Brothers Wind Tunnel have also been
included.
It is hoped that this booklet will serve to answer most questions concerning testing in the
Wright Brothers Wind Tunnel.
For scheduling and other information please call the Wright Brothers administrative
coordinator at (617) 253-0361 or (617) 253-2604, email wbwt@mit.edu. You will be directed to
the appropriate member of the Wright Brothers Wind Tunnel staff.
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SUMMARY
LOW SPEED SUBSONIC TESTING
•

The WBF research and development wind tunnel is a closed return, continuous flow
circuit.

•

Characteristics (for one atmosphere operation, 80% power)
Mach number:
Reynolds number:
Dynamic pressure:
Temperature:
Test region:

0 to 0.25
0 to 1.8 x 106 per foot
0 to 67 psf
0 to 100°F
10 ft x 7.5-ft elliptical section, 15 ft long

•

Typical test programs include aircraft development, unsteady airfoil flowfield study,
nacelle induced vortex generation, ground plane influence, gust interactions, rotary
wings.

•

Data acquisition system includes a force balance linked to computer systems for
recording, storing, and examination on line of raw, reduced or graphically displayed
outputs. 32 channel digital data recording

•

Multiple user facilities permit simultaneous data comparison or manipulation, and related
computing for analysis.

•

Pressure measurement systems include three computer-controlled Scani-valves and Setra
transducer with flat frequency response to 800 Hz.

•

External six-component main mechanical balance for strut-mounted models with lift
loads to 3000 lbs. Internal strain gage balances for sting mounts, model components, etc.
for loads to 100 lbs.

•

Auxiliary air supplies for propulsion units, injection, boundary layer control, etc.
Continuous flow rates of 1.5 or 0.5 lb/sec at 60 or 125 psi respectively, intermittently 4
lb/sec at 100 psi, and 9 lb/sec at 22 psi.

•

Gust generator system for longitudinal and horizontal gusts. Approximately sinusoidal to
60 Hz, strength inversely proportional to air speed.

•

Flow visualization with surface oils, attached tufts, smoke, photography.

•

Supporting shop facilities.

Note: The MIT Wright Brothers Wind Tunnel is used for educational purposes. Thus, there may
be periods when the tunnel is used for instruction, student projects, or testing associated with
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thesis research. These intervals are typically of relatively short duration, totaling fewer than a
few weeks per semester.
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A BRIEF HISTORY OF THE WRIGHT BROTHERS WIND TUNNEL
For more than a century, Massachusetts Institute of Technology wind tunnels have
proven an instrumental tool in the examination of aerospace, architectural, vehicular and other
engineering systems.
MIT’s first wind tunnel was constructed in 1896, when the Institute was located in
Boston, and consisted of a duct tapping the Institute’s hot air heating system.
In 1914, pioneering aeronautical engineer and engineering educator Jerome C. Hunsaker
and his assistant Donald Douglas built the Institute’s first “modern” wind tunnel. The Hunsaker
By the fall of 1933 several tunnels were available for instruction and development
testing. Hunsaker was named to head the Department of Mechanical
Engineering and placed in charge of its “course” in aeronautical
engineering. A major step towards a new and substantial tunnel was
made in 1935 upon crystallization of a design. The new tunnel would
be a closed single return circuit with a closed elliptical operating test
section seven and one-half by ten feet, enclosed within an outer steel
shell that would allow pressurized tunnel operations and thus achieve
a variable Reynolds number capability. The driver was a 2,000
horsepower, pole changing induction motor and controllable pitch
thirteen foot diameter fan. Measurements of forces and moments over
adjustable pitch and yaw ranges were to be made with a rigid
pyramidal support balance with remotely indicating, self balancing,
Interior view of MIT’s 1914
mechanical beams. Construction was approved by the MIT Corp. on
wind tunnel.
12 May 1937 of what would be named the Wright Brothers Memorial
Wind Tunnel. The tunnel was dedicated and operated on 12 September 1938.
The first
dozen years of operation included extremely heavy demands from industry for design
development testing during the Second World War. During this time, the tunnel in operation18
hours a day, seven days a week. A fence topped with barbed wire erected during the war to
secure this vital facility was only recently removed.
Companies such as Sikorsky, Grumman, Republic and Consolidated-Vultee used the
Wright Brothers Wind Tunnel extensively during the ’40s and ’50s to test what would become
some of their most famous aircraft.
In the late 1960s it was decided to broaden the match of the tunnel’s capabilities to the
needs of the civil engineering and architectural communities. Beginning in 1972 the facility took
on the major undertaking of both wind tunnel simulations and onsite measurements to explain
the infamous window failures in the then new John Hancock Tower in Boston. A design
evaluation assignment was awarded to establish the wind effects on the facade and at ground
level for the Sears Tower in Chicago, and this occupied the latter years of the 1970s, along with a
number of other ground studies (radome housings, the Battery Park and World Trade Center
Towers area at the southern tip of Manhattan, antenna configurations, galloping power
transmission lines, and tall structures in Cincinnati, Columbus, Orlando, Toledo and Boston).
Special lectures and demonstrations of wind tunnel practice were conducted each semester for
the MIT School of Architecture, the presence of graduate Research Assistants from Civil
Engineering became a regular feature, and smokestack plume pollution research studies for the
Mechanical Engineering Department were conducted. Helicopter rotor studies were conducted,
and a unique gust generating system for general wind tunnel applications was devised. A
particularly interesting project was a series of tests on acoustical sensing.
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In 1979, as interest in aeronautics increased, a growth in airplane testing took place
alongside the ongoing industrial studies. The Fairchild Republic Company became a major user
of the facility and successively developed a number of aircraft including the Saab/Fairchild
SF340 twin-engine transport, the USAF T46A Next Generation Trainer, a drone vehicle, a
forward swept wing fighter prototype, and several advanced preliminary design configurations.
The Digital Equipment Corporation provided a new computation system for automated data
acquisition, and with special support grants from Fairchild, the facility acquired a new test
control console, a complete reconfiguration of the original balance system allowing installation
of modern strain gage sensors for all six components, computation system peripherals, and
encouragement to pursue recertification for pressurized operations with either air or a heavy gas.
In 1984, during development testing of a joint Boeing/Fairchild model, pressure operations over
the range from 0.5 to 1.5 atmospheres were carried out for the first time in three decades to
examine Reynolds number effects, and the maximum pressure has since been extended to 2.0
atmospheres.
In recent years, faculty research interests generated long range studies of unsteady airfoil
flow fields, jet engine inlet-vortex behavior, aeroelastic tests of unducted propeller fans, and
panel methods for tunnel wall interaction effects. Industrial
testing has ranged over auxiliary propulsion burner units,
helicopter antenna pods, and in-flight trailing cables, as well
as new concepts for roofing attachments, a variety of
stationary and vehicle mounted ground antenna
configurations, the aeroelastic dynamics of airport control
tower configurations for the Federal Aviation Authority, and
J.S. McElvery photo
the less anticipated live tests in Olympic ski gear,
Measuring the drag of professional cyclist
astronauts’ space suits for tare evaluations related to
Tyler Hamilton in the WB Wind Tunnel.
underwater simulations of weightless space activity, racing
bicycles, subway station entrances, and Olympic rowing shells for oarlock system drag
comparisons.
In more than a half century of operations, Wright Brothers Wind Tunnel work has been
recorded in several hundred theses and more than one thousand technical reports.

µµµ
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PART I — DESCRIPTION OF TUNNEL AND ALLIED EQUIPMENT
DESCRIPTION OF THE TUNNEL
The Wright Brothers Wind Tunnel (WBWT) is a single closed return variable density
tunnel. The test section is basically elliptical, with minor and major axes of 7-1/2 and 10 feet.
The tunnel has been well described in a paper to which the reader is referred for further
information.1
Due to the importance of speed in completing tests, almost all of the testing to date has
been done at atmospheric pressure; since the tunnel is not equipped with a lock, the pressure
must be returned to atmospheric for every model change. For most testing this requires a
disproportionately large increase in test time required in relation to advantages obtained by
testing at the higher Reynolds number. For tests where tare and interference corrections,
alignment of wind stream to balance, etc., need not be measured, as for instance, tests for CLmax,
the pumped up tunnel is used to advantage. Such tests have been run at 2.0 atmospheres. Tests
simulating heated air have been conducted at less than atmosphere pressure to calibrate stack gas
probes. The performance at various test pressures has been assembled in Table I. Usual operating
limits with corresponding Reynolds numbers have also been included for reference.

1

Markham, J.R., “The MIT Wright Brothers Wind Tunnel and Its Operating Equipment” S.A.E.
Journal (Transactions), Vol. 49, No. 3, September, 1941.
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TABLE 1
Tunnel Performance at Various Test Pressures
Absolute
Pressure
Atmospheres
Pressure,

Maximum
Speed
M.p.h.

Maximum
Reynolds
Number

Present**
Operating
Limit

Operating
Reynolds
Number

Time to
Obtain
Pressure

1/4
1

400*
260

Chord=12in.
0.8 x 106
2.3 x 106

m.p.h
200**
150**

Chord=12in.
0.1 x 106
1.8 x 106

Hrs.
2.0
0

2.5
4

185
140

4.2 x 106
5.0 x 106

100**

3.2 x 106

0.5
0.25

* - Mach Number = 0.6.
** NOTE:

1. Due to fan blade condition, the air speed is currently limited to 150
m.p.h. at 1 atmosphere and 100 m.p.h. at 2.0 atmospheres. New fan
blades are under design.
2. Since the test section can not be isolated from the wind tunnel, tests at other
than atmospheric pressure require additional time to complete due to pumping
times.

A sketch of the doors into the throat is included for reference. Fig. 2.
Services of the Wright Brothers Wind Tunnel
The Wright Brothers Wind Tunnel provides onsite and wind tunnel test capabilities for
both classical and industrial aerodynamic problems.
Classical aerodynamics involves the testing of entire aircraft, elements such as airfoils,
and details such as the study of boundary layers. Examples of the aerodynamic problems
investigated at WBWT include:

• vehicle performance and stability tests
• dynamics of helicopter blades
• response of pressure probes in isotropic grid generated turbulence
• dynamics of boundary layers
• boundary layer noise generation
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• active feedback gust alleviation systems for tilt rotors
• Industrial aerodynamics deals with the effect of natural winds on buildings and structures
(See Appendix B).
Example No. 7 above is not a new field — in fact, one of the first wind tunnels was
constructed by a young French Engineer, Gustav Eiffel in the late 1880s, to test the designs of
the famous tower that bears his name. However, only in the last five years has the recognition of
the necessity for industrial aerodynamic testing become widespread.
In addition, wind tunnel tests have been conducted for sporting activities including drag
of bicyclists and of oar-locks on rowing shells.
THE BALANCE AND MODEL SUPPORTS
The balance system is of the pyramid type, and so designed as to read directly the forces
and moments about wind axes passing through the apex of the pyramid. The details of the system
have been described in the reference previously footnoted.
Balance System
Modifications in the method of measuring the components have been made since the
previous issues of this document. The yawing moment system has been changed to a mechanical
beam with a substantial increase in accuracy and sensitivity. The side force system has been
changed from on inductance strain gage to a resistance strain gage.
The ranges and sensitivities of the various components are assembled in Table II below.
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TABLE II
CHARACTERISTICS OF THE MECHANICAL BALANCE
Model Mounts
Standard 3 Strut - Two forward plus a tall strut for angle of attack control.
Available spacings:
Front trunnions - 28 to 42 inches (reducible to 4 1/2 to 11
1/2 with special slant trunnions)
Rear strut - 20 to 36 inches
Single central strut - a plus aft tail strut for angle of attack control
Balance type - 6 component pyramidal
Angle of attack (1)
Angle of Yaw
Lift
Drag
Side force
Pitching moment
Rolling moment
Yawing moment

Range
-30o to +30o
-20o to +20o
0 to 3000 lb
0 to 600 lb
-300 to +300 lb
-350 to +350 lb
-350 to +350 ft lb
-300 to +300 ft lb

Accuracies (2)
0.1o
0.1o
0.5 lb
0.03 lb
0.1 lb
0.2 ft lb
0.2 ft lb
0.2 ft lb

Sting balances are available
(1) For 30-inch spacing between front and rear support
(2) These differences include known nonlinearities and repeatability

Model Support System
The model is attached to the balance by two supports attached near the quarter chord of
the wing and spaced about three feet apart. A third support near the tail of the model is used to
change the attitude of the model. (See Fig. 3).
Wings are mounted on the balance by the attachment to the lower surface of a support
extends to the rear support. Several such supports are available at the WBWT.
The spanwise spacing of the front trunnions can be varied continuously from 28 inches to
42 inches, with a standard spacing of 36 inches. The spacing is measured between the trunnion
centerlines. Asymmetric mountings can be obtained at the WBWT with a minimum distance of
14 inches and maximum distance of 21 inches on either side, these distances being measured
from the centerline of the tunnel to the centerline of the trunnions. By installing a system of
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slanted trunnions, it is possible to obtain spanwise spacing of 11-1/2 inches maximum and 4-1/2
inches minimum, these measurements being made between the faces of the trunnions.
The radius of the rear support model attachment measured from the front trunnion
centerline can be varied continuously from 24 to 30 inches. In the case of a model which
necessitates a radius less than 24 or more than 30 inches, a layout will be made at the WBWT to
determine the best installation.
For missiles and other applications, these mounts allow models to be supported by the
fuselage rather than the wing. For models having high yawing moments, this system is unsuitable
due to the large deflections produced. The installation of these supports requires a period of 12 to
16 hours.
With the front and rear trunnion centers in the same horizontal plane, the angle of attack
range is from -19° to +30° for the radius and -23° to +40° for the 24 inch radius tail length.
The angle of yaw range available, except for small front trunnion spacings, is -20° to
+20°. Where larger angles of yaw are desired, offset supports can be provided. However, the
additional yaw range would only be about 10° on one side with a corresponding decrease on the
opposite side. Consultation with the WBWT in advance is necessary for this setup. The front
trunnions used for normal model airplane testing are sketched in Fig. 4. At the model attachment
point they are 3/16 inch thick, 3/4 inch wide, and are reamed for a 1/4 inch diameter pin. Fig. 5,
6. The model trunnion attachments should be so made that the desired angle of attack range can
be obtained with the model upright, and a range of -6° to +12°, referred to the wing chord, with
the model inverted.
The normal rear support is a rod of elliptic cross section with major and minor axes 3/4 inch and
3/8 inch respectively. Fig. 7. The rod is fluted to eliminate the variation of drag coefficient of the
support with Reynolds number. To reduce the corrections when the model is yawed, the support
is arranged to remain parallel to the wind. For heavier models, heavier support rods are available.
For heavy models (Fig. 8), the aft trunnion is shown in Fig. 9; heavy front trunnions are
available. The attachment ends of these are 3/8 inch thick, 7/8 inch wide and are reamed for a 3/8
inch diameter pin or bolt. Rear fitting installation is shown in Fig. 10.
Image trunnions are used for the tare and interference and alignment tests. They are
images of the trunnions and are supported from them by pins as shown. Image supports are
available (Fig. 11).
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In addition to the balance and suspension systems described above, the WBWT has a 4º
of freedom strain gauge balances that fit into a so-called “roll-drag socket.” This socket
mechanism can be installed into the test section to provide 6º of freedom data. There are two
modes of operation. One provides yaw by rotating the yaw g table and the other provides yaw by
rolling while the sting is fixed.
Other equipment includes:

• Gust generators that create dynamic loading with frequencies up to 30 cycles per second in
both lateral and horizontal gusts

• Remote hydraulic supply system for driving a helicopter rotor, and a slip ring system for
taking blade data.
Industrial aerodynamic features include:

• Accurate earth boundary layer simulation achieved by placing spires and roughness blocks
upstream of the model. The characteristic dimensions of the spires and roughness blocks can
be varied to allow the simulation of different boundary layers for different directions
(particularly for sites near lakes and oceans).

• Special low speed fan for low turbulence flow of 0 to 10 feet per second.
• Pressure data instrumentation.
The WBWT should be consulted for installation suggestions for special setups.
Data Acquisition and Calibration
Data sampled at rates up to 2000 per sec. Final results for each component is the average of all
readings for that component, which is normally the average of 965 samples in one second. The
WBWT Scani-Valve Setra Pressure Transducer system used for airplane or facade pressure
studies has a system frequency response of 800 Hz (±1 dB)
Accuracy and Repeatability
Overall data accuracy and repeatability are functions of a number of factors: load
magnitude, total averaging time, sampling rate, load cell, zero drift for each component, dynamic
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characteristics of balance model and mount, etc. These many factors make a single overall
accuracy estimate inappropriate.
Repeatability experienced during recent programs for models of 5 ft2 to 7 ft2 wing area
tested at 36 - 80 psf dynamic pressure.

CL
CY
CD

±0.010
±0.002
±0.001

Cm
Cn
Cr

±0.002
±0.001
±0.001

Survey Rakes
A wake survey pressure rake and a momentum drag rake are available at the WBWT. The
survey rake consists of 41 total head tubes with outside diameters of 0.125 inch and mounted 1/2
inch on centers. This unit is mounted on a strut and may be adjusted vertically to follow wing
wake travel with change in angle of attack. Any of the total head tubes may be immediately
converted to static tubes when desirable.
The momentum drag rake consists of 50 stainless steel tubes spaced 0.10 inch on centers.
Outside diameter of these tubes is 0.035 inch. The outer tubes on this rake are static tubes with
the inner 48 being total head tubes. With this rake it is possible to obtain vertical, horizontal and
lateral adjustment.
Both rakes are equipped with cannon plugs for easy connection to Scani-valves or BBS
pressure transducers.
Stall Study Photographs
The WBWT has available sufficient photographic equipment to obtain photographic stall studies.
These are not motion pictures but a series of stills taken at given angles of attack to show the
reaction of tufts placed on the wing or other surface under study. The test section is also
equipped with video cameras. Smoke visualization is also available for use at low wind speeds.
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MIT photograph/D. Darmofal

Smoke visualization in use in the Wright Brothers Wind
Tunnel during flight tests on a tailless blended wing aircraft.

AUXILIARY TEST EQUIPMENT
Ground Board
To simulate ground effect for landing conditions or for building aerodynamics a “ground
board” is placed in the tunnel. It is a flat wooden plate extending from wall to wall of the test
section. Longitudinally, it extends 54 inches upstream from the front trunnions and 108 inches
downstream. The distance at which the plate can be positioned below the front trunnion axis is
variable up to 24 inches in 1-inch intervals. Fig. 12. Approximately 1 1/2 hours are required for
the installation and removal of the “ground board.” Companies intending to use the “ground
board” are requested to supply the vertical dimension desired between the trunnion axis and the
plate in order to simulate the desired ground proximity.
Yaw Head
A spherical yaw head is available for measuring air stream directions in a single plane. It
is of the three-hole type, one hole at the nose, and two holes at 30° from the front hole. The
diameter of the head is 7/8 inch. It has been used to measure downwash angles at the tail.
Pitot-static Tubes
Two Prandtl type pitot-static tubes are available for special test work. The heads are 3/8
inch in diameter. A few molded Kiel tubes (shielded total head tubes) are available for test work.
Small pitot and static tubes for boundary layer work are made up as the need arises.
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Air Compressor
The compressor used to compress and evacuate the tunnel has been used as an air supply
for conducting jet tests. Similarly, by using the compressor as a vacuum pump, inlet velocity
studies have been conducted. A curve of the compressor characteristics is plotted in Fig. 13.
PART II — MODELS AND CONSTRUCTION
Model Size
The major axis of the tunnel throat is 10 feet; the distance between the foci of the ellipse
is 6.6 feet. A model of 6.6 foot span with elliptical loading experiences a wall effect angle of
attack is constant along the span. This keeps the span loading of the wing the same in the tunnel
as the model would have in free air. If the span is more than 6.6 feet, the span loading changes,
tending to load up the tips.While a 6.6 foot span model would be most desirable from the span
loading point
of view, it is usually a better compromise to make the span 8 or 8-1/2 feet, because the latter
implies the control surfaces larger, enabling better hinge moment measurements.
To minimize any solid blockage correction, the model frontal area should be less than
2.9 square feet or 3% of the tunnel cross section area.
Angle Setting Information
The angle of attack of the model is usually determined by a level placed on a template,
or, preferably, on leveling plugs inserted into the model. A sketch of an installation with leveling
plugs is shown in Fig. 14. These plugs are hardened and ground to exactly the same length and
driven into the wood until their ends are exactly parallel to the wing reference line, usually the
wing root chord. They should be accessible from either top or bottom surfaces of the wing or
other model component. Their spacing should be as large a possible, but not more than 5 inches
on centers. They should be not less than 3/16 inch in diameter. A level and inclinometer is
available at the tunnel.
Stabilizer incidence settings are most easily measured by leveling plugs in the stabilizer.
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General Comments
Careful workmanship in constructing the model will pay for itself in eliminating delay
and repairs while the model is in the tunnel.
It is suggested that a thorough examination of the model be made by the company before
it leaves the factory to see that all required templates are available, that all parts fit and that the
hinges of the surfaces are free. The surfaces should have no slop. Strain gages should be checked
to see that there are no open circuits or short circuits.
The model should arrive at the tunnel a few days early, if possible, at which time the
above inspection is made again and any trouble corrected before the model goes into the tunnel.
In finishing the model the surface should be filled and smooth. Clear lacquer or lacquer
with pigment can be used.
Fillets are usually made in plasticene. Templates or drawings are necessary to construct a
predetermined fillet.
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APPENDIX A
OPERATIONAL INFORMATION
TESTS NECESSARY TO DETERMINE TUNNEL CORRECTIONS
Some background is needed to understand these corrections. For simplicity, the reader is
referred to Barlow et al p. (Low Speed Wind Tunnel Testing) p. 265 to p. 274.
A tare and interference test is made for each major model change. This requires five
additional runs with the model inverted, one without and one with the image support system, as
shown in table A. Alignment tests are run for most of the model configurations for which tare
and interference tests are made. When a special sting is found necessary, a duplicate also should
be supplied.
The tare and interference corrections are usually run for flaps up and applied for all flap angles
as a function of angle of attack, as a matter of convenience. Tests which have been run show that
the difference between flaps up and flaps full down corrections are a negligible percentage of the
drag. However, for the takeoff flap condition, a tare and interference test may be desirable.
Table A
Table and Interference Test
Model

Support

Images

1

Upright

STD

None

2

Inverted

STD

None

3

Upright

Image

Yes

4

Inverted

Image

Yes

5

Upright

STD

Yes

6

Inverted

STD

Yes

Note:
A. Run 1 minus run 5
Run 2 minus run 6

Gives image effect on airplane

B. Run 1 minus run 3 Gives airplane effect on supports
Run 2 minus run 4
C. Subtracting differences A&B provides tare and interference corrected data
D. Plotting corrected data upright & inverted against angle of attack gives flow angularity
correction
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Tare and interference tests on wings with large angles of sweep require a special procedure. It is
impossible to mount a dummy sting on such wings in a flow field duplicating that in the plane of
symmetry where the main sting is located. For this region, determination of the sting drag and
other effects must be made by supporting the wing in another manner and removing the sting.
The method used at the WBWT has been to support the wing by means of fittings located behind
the trunnions and turnbuckles connecting the fittings to the base of the bayonets. This permits
adjustments in angle of attack. Thus the sting effects can be determined and applied to normal
wing & sting tests. The method consumes considerable time, but if accurate data on swept back
wings is desired, it is necessary to use it.
Pitching moment effects arising from the tunnel wall restraint on downwash are corrected
for by the method shown in Barlow. To obtain (dCm/da)tail, tests with at least three tail incidence
settings should be made for flaps up and flaps down. Where tests are run with power, they should
be repeated for each power condition. This and tail off tests should be a part of every test
program aside from the necessity for pitching moment corrections.
Special tests and setups for determining corrections are devised as required. The WBWT
should be consulted in advance for suggestions on any unusual installation.
TEST SCHEDULE COMMENTS
A generalized test schedule is impracticable due to the diversity in objects of the test
programs. Some general comments can be made, however.
Tests to determine corrections should be made first so that the computations can proceed
with the testing.
INFORMATION REQUIRED WITH MODEL
In addition to the basic areas and lengths required to reduce the data to coefficient form, certain
other information is desirable and necessary in interpreting test results and in carrying out a test
program intelligently. The desired information is outlined in Table I-A. A sketch of the wing
geometry is necessary if the moments have to be transferred, but is desired in any case. While the
information in Table I-A may appear formidable, it is necessary in working correlations of tunnel
test information (e.g., fuselage and nacelle drags, tail efficiencies).
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Sections of the fuselage and nacelles are necessary to compute horizontal buoyancy
corrections. If possible, complete model drawings should be sent with the model. Often they aid
model changes materially.
INFORMATION FOR REPORT
A statement of the objects or purposes of the test series aids considerably in
thepreparation of the wind tunnel report.
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TABLE I-A
Typical Aerodynamic Physical Data (Model Scale)
Wing
Area

.................

Span

.................

Mean Aerodynamic Chord

.................

Aspect Ratio

.................

Taper Ratio

.................

Root Chord

.................

Theoretical Tip Chord

.................

Root Incidence

.................

Incidence Theoretical Tip Chord

.................

Geometric Twist

.................

Aerodynamic Twist

.................

Root Section

.................

Tip Section

.................

Thickness Ratio of M.A.C.

.................

Dihedral, measured to .................

.................

Sweepback, measured to .................

.................

Aileron
Area aft Hinge (one aileron)

.................

Span of Each Aileron

.................

Station Locations

.................

Mean Chord aft of Hinge

.................

Hinge Location in %

.................

Distance from Center Line of Airplane
to Centroid of Aileron

.................

Wing Area Affected by Aileron

.................

Balance Area

.................

Type of Aileron

.................
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Type of Balance

.................

Type

.................

Total Area

.................

Span of Each Flap with Station Locations

.................

Hinge Location % Local Chord

.................

% Wing Area Affected by Flaps

.................

% Wing Span Affected by Flaps

.................

Flaps

Fuselage
Frontal Area

.................

Plan Area

.................

Side Area

.................

Length

.................

Width

.................

Height

.................

Horizontal Tail
Airfoil Section

.................

Total Area: In Chord Plane

.................

In Projected Plane

.................
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TABLE II-A
Physical Data (Model Scale)
Span: In Chord Plane
In Project Plane

.................

Mean Chord

.................

Aspect Ratio of Horizontal Projected

.................

Taper Ratio

.................

Incidence from Thrust Line or Wing Chord

.................

Dihedral of Chord Plane

.................

Area of Vertical Projection

.................

Aspect Ratio of Vertical Projection

.................

Hinge Location % Chord

.................

Area aft of Hinge

.................

Balance Area

.................

Sweepback or % Line Straight

.................

Tail length from Quarter Mean Chord of
Wing to quarter Mean Chord of Tail

.................

Tail Volume

.................

Vertical Tail
Airfoil Section

.................

Area

.................

Span

.................

Mean Aerodynamic Chord

.................

Aspect Ratio

.................

Taper Ratio

.................

Hinge Location in % Chord

.................

Area aft Hinge

.................

Mean Chord aft Hinge

.................

Tail Length from Quarter of Mean Chord
of Wing to Tail at Quarter Mean Chord

.................

Balance Area

.................
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Tail Volume

.................

Control Surface Tabs
Area

.................

Chord

.................

Span

.................

Distance, Centroid to Rings Line

.................
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TABLE III-A
Typical Aerodynamic Physical Data (Model Scale)
Landing Gear
Total Strut Area as Represented on Model
Total Wheel Area

.................
.................

Nacelle's
Frontal Area

.................

Plan Area

.................

Side Area

.................

Length

.................

Width

.................

Height

.................

Distance from Nose of Nacelle to Wing

.................

Leading Edge
Nacelle Location (Wing Station)

.................

Local Wing Chord

.................

Thickness Local Wing Chord

.................

Nacelle Thrust Line Incidence

.................

Frontal Area Each Turret

.................

Position of Turret on Fuselage % Length

.................

For Large Floats Same as Nacelles

.................

Turrets

Floats
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APPENDIX B
Industrial Aerodynamic Testing
Industrial aerodynamic testing services previously provided at WBWT fall under three
categories, however currently these applications are not offered.
1. Aeroelastic behavior testing — studies of the response of buildings to average and dynamic
wind loads; extreme and day-to-day building motions which may cause discomfort to its
inhabitants, or even possible structural damage, have been identified in such tests.
2. Facade pressure testing — identifies potentially dangerous positive and negative pressure
areas on the face of a building; such extreme pressure areas may induce window cracking or
failure. In addition, by providing the design engineer with an accurate estimate of facade
pressure loading, the design of curtain walls and windows becomes more cost effective.
3. Ground wind testing — investigates pedestrian level winds near a building and its surrounding
streets; unacceptable ground winds not only can be detrimental to the financial or aesthetic
success of a project, but can actually represent to danger to pedestrians.
All such studies can be critical in determining the success of new products. During the
design stage, these tests can be done in a wind tunnel simulation using scale models of the
building and its environs. Anticipated difficulties can be identified and overcome by architectural
and/or engineering solutions (which themselves may be confirmed by wind tunnel tests).
Needless to say, wind tunnel testing is far less expensive than any full-scale repairs which may
be required to remedy unacceptable conditions after completion of the building.
Industrial Aerodynamic Features
Accurate earth boundary layer simulation achieved by placing spires and roughness blocks
upstream of the model. The characteristic dimensions of the spires and roughness blocks can be
varied to allow the simulation of different boundary layers for different directions (particularly
for sites near lakes and oceans).
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FIGURE 1
PLAN VIEW OF THE WRIGHT BROTHERS WIND TUNNEL
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MIT Wright Brothers Wind Tunnel
Schematic Diagram of Tunnel Entrance
30 November 1943
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FIGURE 3

MIT Wright Brothers Wind Tunnel
Model Mounted on
Six Component Balance
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FIGURE 4

MIT Wright Brothers Wind Tunnel
Normal Front Trunnions
October 1947
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FIGURE 5

MIT Wright Brothers Wind Tunnel
Font Trunnion Fittings
October 1943
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Section through wing showing typical installation of
front trunnion fitting.

MIT Wright Brothers Wind Tunnel
Installation of Front Trunnion Fitting
17 November 1943

26

MIT Wright Brothers Wind Tunnel
Fluted Rear Support
07 November 1934
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MIT Wright Brothers Wind Tunnel
Heavy Front Trunnion
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MIT Wright Brothers Wind Tunnel
Heavy Rear Support
18 November 1943
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MIT Wright Brothers Wind Tunnel
Rear Fitting Installation Details
16 November 1943
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MIT Wright Brothers Wind Tunnel
Model Front Support Details
October 1947
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MIT Wright Brothers Wind Tunnel
Ground Board Installation
October 1947
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MIT Wright Brothers Wind Tunnel
Curve of Compressor Characteristics
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MIT Wright Brothers Wind Tunnel
Installation of Inclinometer Plugs

