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Natural Ventilation: Using the wind and gravity

General Guidelines

Wind Direction 1. On-site observation

2. Hourly weather data*

3. Wind roses

4. Average and mean data

Nature of Wind It’s gusty: varies over short 

time periods in both speed and 

direction

Site Considerations Take heed of microclimatic 

effects—topography, water 

bodies, surface materials, 

buildings, heat sources…

* NOAA TMY data or Energy Plus weather (EPW) files.

“Heaven’s Breath – Wind”

̶̶ Hyunjung Huh
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Why?

Note: 15ºC = 59ºF; 20ºC = 68ºF; 25ºC = 77ºF; 30ºC = 86ºF

0.8 m/s = 2.5 fps = 150 fpm = 1.7 mph

When?

No

Yes

Mass

(at night)
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Percent of hours

below 82º F

Office hours

All hours

School hours

School hours 

except summer

Principles of Wind Flow

Slows Wind!
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Applying wind principles to architecture
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Solid vs. permeable wind barriers

Wind-driven ocean spray helps visualize wind flow.
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|--------75'---------|

For effective wind and sound mitigation, 

swath of vegetation must be at least 75'.

Additional benefits:
Shade, acoustic barrier, moisture, wildlife, air quality…

Wind patterns through groups of buildings

Ventilation 

Strategies

* Not Robert Venturi!
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Interior partitions manipulate the air flow.

Windows on 

single or 

adjacent 

walls
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Mithun,
Seattle
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Ventilation Calculations

Given:

Peak outside temperature = 78°F

Desired indoor temperature = 80 °F

Heat gain = 12,000 Btuh

Q = 12,000/(1.08)(2) = 5556 cfm

Two conditions

Cross ventilation

(breeze)

Stack ventilation

(gravity)

Given:

Average wind speed = 8.1 mph

A = 5556/(.3)(8.1)(88) = 5556/214 =26 sqft

Wind speed guide:

The wind speed in the building was (.3)(8.1)(88) = 214 fpm
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Given:

Ao = Ai = As

Tbottom = 80°F, Ttop = 92 °F

stack height = 24 ft.

A = 5556/(1)(9.4)((24)(12)) = 35 sqft

Hood River Public Library Addition

No wind without stack vs. No wind with stack

Stack ventilation can be increased by

using sun or wind skillfully.

All ventilation techniques are more effective by pre-cooling air:
1. Inlets on the shady side of building

2. Draw air through greenspace

3. Draw air through earth tubes

4. Draw air past water source
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Inland Revenue

Nottingham, UK
Michael Hopkins

Heat exchanging wind cowls—passive ventilation at BedZED

Large scale passive 

ventilation by Michael 

Hopkins Architects

Jubilee Campus, U. Nottingham

Portcullis House, London

Harare Int’l School

Michael Pierce
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Chimneys are stack ventilators!

Given:

20' tall chimney, 12" x 12" flue

Tin = 65°F; Ttop = 90°F

Q = 9.4(1sqft)(20x25) =210 cfm

replaced by cold outside air!

Energy efficient fireplaces:

1. Reduce flue-top temperature

2. Have own outside air source

Pitkin Nursery Classroom Bldg.

Chris Patano
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