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SAE WIND TUNNEL TEST PROCEDURE FOR TRUCKS AND BUSES
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Cp—Drag force coefficient = D/Yar V2A.

C_—Lift

force coefficient = L/Yar V2A.

Cs—Side force coefficient = S/¥ar V2A.
Cry—Rolling moment coefficient = RM/Yr V2Aw.
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5.2

Cypm—Yawing moment coefficient =

YM/Yer V2Aw.

Cpp—Pitching moment coefficient = PM/Yar V2Aw.
Cp—Wind averaged drag coefficient.

D—Aerodynamic drag force acting parallel to the longitudinal axis of the vehicle, or model, and positive aft.
D—Wind average drag force with same axis and sense as D.

L—Aero

PM—Aerodynamically induced pitching moment.

dynamic lift force acting normal to the ground and positive upward.
Moment about a horizontal axis which

is normal to the

vertical centerplane of the vehicle, or model, and positive when it tends to raise the vehicle’s nose.
Re—Reynolds number = r Vw/p.

RM—Aerodynamically induced rolling moment.

Moment about a horizontal axis locate

d in the vertical

centerplane of the vehicle, or model, and posmve when it tends to Iower the rlght side of the vehicle.
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FIGURE 1—RELATIVE AIRSPEED VECTOR DIAGRAM

It is recommended that a higher value of Reynolds number be used whenever possible. The wind tunnel
should be large enough that this Reynolds number requirement can be met, or exceeded, for the model size

chosen and test speeds available without incurring significant blockage and wall interference effects.

It is

recommended that the model frontal area at zero yaw angle should not exceed 5% of the active test section
area (the area above the ground board). The model height should not exceed 0.3 of the test section height,
and the projected frontal width when yawed to the maximum angle required should not exceed 0.3 of the tunnel

width.
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6.1

6.2

7.1

7.2

Wind Tunnel Model Requirements—Models must be accurately and rigidly constructed, geometrically
scaled, and possess sufficient detail to reproduce all important full scale local flow disturbances. The model
size should be selected to simultaneously satisfy the Reynolds number, blockage, ground plane, and wall
interference conditions outlined in paragraphs 5.1 and 5.2.

Model Details—Particular attention should be paid to model details such as horns, lights, mirrors, intake and
exhaust stacks, roof air conditioners, hood and door discontinuities, etc., which are located near regions of
possible flow separation. Underbody structural details and the major driveline components should be
reproduced. The engine cooling air flow path including engine block, engine compartment, and radiator
porosity should be simulated. Static tire deflection should be modeled using flats of the appropriate size on all
wheels. Portions of the model that are removable, or variable, such as corner blocks, front or rear-end shapes,
add-on men; positioning using
pins or refefence marks. The wind tunnel models construction should be suff|C|entIy ridid that static or

dynamic def
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erroneous nj

above the gifound board and with an attitude which correctly represents the protetype. Care sk

ensure that
recommend
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7.3
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FIGURE 2—DEFINITION OF FORCES, MOMENTS,
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FIGURE 3—MINIMUM MODEL DIMENSIONS REQUIRED

the,femainder of the test program should be performed at a Reynolds number

umber Effects—Tests should be performed to determine the effect of Reynold$ number on the
rces andsmoments. These tests should be performed at 0 deg yaw angle and at least one other
the _aifstream velocity range of the tunnel. Once the Reynolds number effects have been
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velocity of 300 ft/s (92 m/s) should not be exceeded in order to avoid compressibility effects.

A\ maximum test

Engine-Cooling Airflow Effects—The effect of engine-cooling airflow rate on drag should be investigated by
conducting tests at the two extreme airflow rates of zero and maximum airflow in addition to that used for the
base line test. Zero airflow is defined as that achieved by blocking the entrance to the
compartment, and maximum airflow is defined as that established by removing all restrictions to the airflow at
the radiator location. The model's engine should remain in place for all tests. Tests should be made over the
entire range of yaw angles. If extensive model modifications are made, it is recommended that the effect of
engine-cooling airflow rate be reinvestigated. Where passive means cannot be used to simulate the cooling
airflow (as with some buses) consideration should be given to the use of active means.

model’'s engine
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7.6 Wind Tunnel Data Corrections—A correction to the drag coefficient for a longitudinal pressure gradient
(horizontal buoyancy) should be made if the correction exceeds 1% of the measured drag coefficient. The
application of a correction to account for the effects of the model solid and wake blockage is optional. The form
of any correction used must be specified as required in paragraph 7.9.

7.7 Flow Visualization—It is useful, but not necessary, to monitor the model flow field with an indicator such as

smoke, tufts

, or an oil film. This permits a rough correlation with known full scale flow details.

7.8 Surface Pressures—Surface pressure measurements may assist in determining the local effects of vehicle
modifications and in assessing the contribution of certain parts of a vehicle to total drag. Care should be taken
that pressures are averaged over a sufficient period of time to assure data repeatability.

7.9 Data Preserl\tation—Sufﬁcient background data should be presented to completely define-the
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of the docunent title indicates a complete revision of the report.

lation, test flow field, and the model’s geometry. The following minimum data.afe
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board location and dimensions.

cation on ground board.

mensions as shown (include true projected frontal area if available) in Figure 3.
hphs of model configurations.

hphs of model installed in wind tunnel.

on of engine cooling flow simulation.

pf Reynolds number test.

pf engine cooling flow test.

nsional data used for data reduction.
bration items required in paragraph 7.1.
rection items used, paragraph 7.6.

bt data should be presented in tabular form, and as much as is practical, or neces
d a blockage correction be used, the correction must be defined and the incre
be presented.
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PREPARED BY THE SAE TRUCK AND BUS COMMITTEE
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