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Outline

• What is windwashing?

• What air flows are likely behind cladding?

– Review of literature

• How is mineral wool affected?

– Lab measurements
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•

Many Airflow Paths
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Wind washing behind rigid insulation
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Solution to the worst effect
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Risk of wind washing

•
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Windflow thru fibrous insulation

•
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•
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•
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Windspeed & Exposure
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PRESSURE ON BUILDING 

FACADE
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Pressure Distribution

•
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Vert/horiz Gradients
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FLOWS/GRADIENT BEHIND 

CLADDING



15 of 76

What air velocities can we expect?

• Pressure Gradients on surface need to 

converted to flow behind cladding

• A number of field measurements

– Previous measurements

– ASHRAE Research Project 1018

– CMHC Research Project

– Schwartz 

• CFD models (often don’t match)
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Measurement of Ventilation

• Uvsløkk (1996) cavity pressure gradients 

– Test house for pressure measurements

– Hot-box to measure thermal flow

• a 23 mm (~1”) clear air gap behind wood 

siding 

– wind speeds of 3 m/s (6.7 mph) in of a small 

test house

– Pressure gradient behind cladding of

0.1- 0.5 Pa/m (0.001-0.003 pcf/ft)
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-Different claddings have 

different ventilation rates

-Flow velocities behind 

cladding vary over vast 

range
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Vinyl Siding Cavity Flow
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THERMAL IMPACT OF FLOWS
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Measured thermal impact

• Limited lab measurements by some

• EMPA (Switzerland 1996)

– Hot box test w/ Simulated wind

– No cladding over mineral wool (1.25-5 pcf)

– Small, marginal impact (under 5%)
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•

EMPA HotBox

Study 1996
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Yarborough and Toor (1983)

• Custom lab test (Guarded hotplate)

• Loose fill fiber insulation (0.8 pcf) at risk

– 15% reduction at 0.92 m/s

• Higher-density (2.8+pcf) should be OK

– Almost no impact on cellulose
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Uvslokk (1996)

•
Low-density batt product (22 & 32 kg/m

3
)

High pressure gradients = high flow

Low density and poor installation are critical
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Hens et al 2001

• Extensive Field Testhut study

– Included poor workmanship and air leakage

– Measured thermal transmittance over season

– Masonry walls with brick veneers

• Results

– Heat loss could more than double with air 

leakage 

– Convection and windwashing also reduced 

performance if poor workmanship

– Properly built walls unaffected
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Apparatus
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Apparatus

•
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Air Diffuser / Flow Straightener

•
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Temperature of exterior insulation

•
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Test Rig w/ lid (cladding)

•
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Velocity sensor @ meter area

•
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Results

4 pcf (48 kg/m3)

Stonewool

Low wind/low venting

- no impact

High (1 m/s) & high vent

- Some impact

-thicker is less affected

9% @1.25”

2.5% @ 2”

1.5% @3”

Low wind (0.1) or 

limited ventilation

High wind (1.0) &

well ventilated
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Conclusions

• Wind washing can increase heat flow

• Pressure gradients over face: 2-20 Pa/m

• Airflow over insulation often 0.01-1.0 m/s

• Most of time / most cladding types

– 0.01 to 0.1 m/s

• Mid- to high-density fibrous insulations 

show little impact

– 0-3% of heat flow

– Negligible if properly installed


