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Section 1
VENTILATION CAPACITY OF AURA VENTS
1.10BJECTIVE
The objective of the study described here was to evaluate the ventilation capacity in cubic feet per minute (cfm) of the aura vents manufactu

Ventilation Products, Inc. for Horton Homes, Inc. Six Aura vents were tested: 6 in. Aura, 8 in. Aura, 12 in. Aura, 14 in. Aura, 14 in. Aura Comm|
18 in. Commercial. Volume flow measurements were made for each vent at five different wind speeds.
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1.2EXPERIMENTAL SETUP

Horton Homes, Inc. provided a simulated house, shown in Figure 1. The house measured approximately 4 ft 3 in.
ft high, with a sloping roof of about 15 degrees. A suitable hole was cut in the top of the house to allow mounting of]
vents. Each vent was mounted over the hole in the roof and the edges were covered with duct tape to provide an
seal.

A 16-in. diameter hole was cut on one wall of the house to allow a 16-in. diameter duct of be mounted. The duct pr
inlet of known area where the air intake velocity could be measured and mass and volume flow calculations could
With respect to the flow direction, the duct extended 4 ft to the left, and 6 ft to the rear with a right-angled bend.

The house was placed in front of the inlet of the GTRI Anechoic Free Jet Flight Simulation Wind Tunnel. This facilit
normally used at GTRI to suck a significant amount f air for tasks associated with simulation of aircraft take-off and
The ambient air enters the inlet shown in Figure 1 and 2 and passes through a wind tunnel nozzle into a large, s¢
on the other side of the inlet. The air from the room is removed by a powerful suction fan. This arrangement providg
speeds over the house roof in the range 4-12 mph.
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The inlet provided a controllable amount of wind to be passed over the house and the roof vents. A wind speed range of about 4 to 12 miles
achieved. The 16 in. duct extended past the inlet of the wind tunnel, to prevent the wind from interfering Wlth the air intake measurements. A
this arrangement is shown in Figure 2a and 2b and a photographic view can be seen in Figure

To measure the wind speed passing over the roof vents, an anemometer was mounted on the ro
the vents. To measure the amount of air exhausted from the house by the roof vent, another anem
was mounted 24 in. downstream inside of the 16 in duct as shown in Figure 2b. This anemomet
calibrated to a lower limit of accuracy of 1 ft/sec prior to the test. el

Except for the 18-in. vent, the open area of the inlet was greater than the open area of the ope
of the vents. This allowed for the inlet to cause no restriction to the flow entering the house.

The data obtained is a at best of industrial quality, although extreme care was exercised in maif
consistency and accuracy. For example, our best judgment was exercised in selecting a large €
inlet duct diameter to provide the most possible volume but no systematic study was conducted
optimize this diameter. Likewise, the minimum length of this inlet duct was used without conduct
detailed study on the effect of the inlet duct length.

1.3EXPERIMENTAL PROCEDURE

Each vent was fastened and sealed to the top of the test house. The wind tunnel was then started and the desired wind speed was estal
the wind over the roof of the house was steady at the correct speed, a measurement was taken with the anemometer inside the 16 in. inle
anemometer averages the speed of the air inside of the duct over 16 seconds. Three successive averages were taken at the same wind
measurements were then used in the calculations of the mass and volume flow. this procedure was repeated for all six vents at five wind s
7.5, 9.8, and 11.4 mph.
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The 8 inch Aura and the 14 inch Aura vents were tested first. The results for these two yent&are™™  VENT FLOW VISUALIZATION,

presented first.

1.4.1The 8 in. Aura Vent

The following is a table of the volume flow exhausted from the house by the 8 inch Aura v
shown in the test configuration in Figure 4.

Wind Speed/olume Flow
. mph | cfm
43 | 8145
52 [ 9820
74 [ 14288
96 [ 16371
111 [ 18570

The smoke flow visualization was performed for the 8 in. vent to ensure that air was being ventilated from the house at all wind speeds.

1.4.2The 14 in. Aura Vent



The following is a table of the volume flow exhausted from the house by the 14 in. Aura vent shown in the test configuration in Figure 5.

Wind Speed/olume Flow
mph cfm
4.0 177.79
5.2 202.46
7.5 281.11
9.8 314.44
114 357.44

A smoke flow visualization was performed to ensure that air was being drawn into the house and blown out of the house through the vent at
speeds. Air was being withdrawn from the house interior at all wind speeds tested. A smoke flow visualization showing that smoke was ind{
ventilated out of the enclosure onto which the vent was mounted is shown in Figure 6.

Volume flow rates as a function of wind speed for the 8 inch and the 14 inch Aura vent are sligura hAlmost a linear relationship appears to e
between the flow rates and the wind speed in the region of wind speeds tested.

1.4.3The Results of other Aura Vents

Other four vents (6 in Aura, 12 in Aura, 14 in Aura Commercial, and 18 in Aura commercial) were tested using the methodology described abg
inch and the 14 inch diameter vents. The following four tables provide the data for these four vents:

\ 6 in. Aura Vent 12 in. Aura Vent | 14 in. Aura Vent commercial 18 in. Aura Vent
Wind Speed| Volume Flow | Wind SpeedVolume Flow, Wind Speed |Volume Flow Wind SpeedVolume Flow
!

|

|

!

|

|

mph | cfm mph cfm ] mph ] cfm mph cfm

n/a n/a 3.5 116.82 4.0 177.79 3.7 148.93

| | |
na | na 5.1 16522 | 5.2 | 202.46 5.2 205.25
75 | 8657 7.4 22852 | 75 28111 75 296.94
| | |
| | |

10.0
11.1

115.42 9.9 269.01
128.81 10.8 307.88

9.8
11.4

314.44 10.0 475.66
357.44 11.6 419.34

A plot of volume flow rates versus the wind speed for these four vents appEaysrsn8 Once again, a linear relationship is found.
1.5CONCLUSIONS

All Aura vents were found to provide ventilation. As expected, the larger vents provided larger volume flow rates. For example, the 8 in. Aurg
exhausted about half as much air as the 14 in Aura vent, at all wind speeds. For the two lowest wind speeds of 4.0 and 5.2 miles per hour,
rates for the 6 inch commercial Aura were too small to be measurable. A ranking of the ventilation capacity at each of the nominal test speed
in Figures 9-13, respectively.

It should be noted that the curves of volume flow rates (X) versus the wind speed (Y) should pass through the zero or the origin of the X-Y
should be no flow for zero wind speed. As seehijure 8they approximately pass through the origin. The same is true for the 8 inch Fentrn 7
However, the curve fit for the 14 inch ventHigure 7 when extrapolated to zero wind speed shows somewhat positive ventilation for the zero wj
speed. We believe it is a manifestation of the curve fit which has been made using a small number of data points. Additional test points shou
the curve fit. the data as measured (rather than extrapolated) should be considered reasonably accurate. To estimate volume flow rates a
other than those tested, one should be able to use linear extrapolation of the curves provided in figures 7 and 8. Some care should be exerd
linear extrapolation of the data for the 14 inch vent to estimate the volume flow rates at wind speed below 4 miles per hour.

Continued (Section 2)
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