Fluid Mechanics Lab

Drag Coefficient
Wind Tunnel 

Procedure:

1. Start the computer EWT program.
2. Set display to NUMERIC.

3. Set STING position to 0.00 Pitch Moment and 0.00 Pitch Angle.

4. Select the shape to be tested.  Measure the characteristic dimension(s) necessary to calculate Drag Coefficient.

5. Mount the Test Model on the Sting arm.  Confirm that Pitch values have not been changed.
6. Start the VFD, variable van drive.  Set speed control on Manual.

7. Zero readings just before beginning test.

8. ENSURE NO ONE IS IN FRONT OF THE EWT INTAKE AND DISCHARGE.  ENSURE THERE ARE NO LOOSE OBJECTS BY THE EWT INTAKE.
9. Slowly increase the fan speed in increments, up to about 85-90 mph.

10. Record Axial Force (lbf) and Air Speed (mph). 

11. Select the next Test Shape and repeat the test.  Four shapes will be tested: disk, hemisphere, sphere, and tear drop. 

12. Repeat the drag test for the three vehicle models. 

Results & Analysis:

1. Calculate the factors required in the drag coefficient equation: CD = (2 FD) / ρ A V2.  Calculate CD for each set of speed & axial force values.
2. Velocity from Speed (mph).

3. Area from test shape dimensions.

4. ρ from air pressure and temperature.

5. FD from Axial Force.

6. Calculate Re for each velocity value for the sphere.   Plot Re vs CD for this shape; base the calculation on the hydraulic radius of the test chamber.
	
	 Model T Ford
	El Camino
	Porsche

	Area (ft2)
	      0.051 
	0.0679
	    0.052

	Predicted Drag Coefficients
	0.69
	      0.21
	    0.45


Report:
1. Compare lab values of CD for each shape with published values.

2. Compare model values of CD with predicted values.

3. Compare the Re vs CD plot with published curve for data taken with the spherical object only.

