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Moisture management is critical for
durable, energy-efficient housing. An
abundance of moisture in wood makes it
susceptible to stressors such as microbial
growth, fungal decay, and corrosion. The
Forest Products Laboratory has developed
the CARWASh—Chamber for Analytic
Research on Wall Assemblies Exposed to
Simulated Weather—a custom-designed
moisture testing facility enabling realistic
laboratory simulations of wind-driven rain Schematic of the CARWASh interior and exterior

and solar exposures impacting full-scale chamber layout. USDA Forest Service illustration
wall assemblies. by Karen Nelson.

The method of rain exposure in the CARWASh is unique and represents the physical
phenomena typical in storms. Spray nozzles direct water droplets downward into a
moving stream of air that speeds up the droplets prior to their collision with the test wall.
In contrast, typical spray tests rely on water pressure fed to a rack of spray nozzles for
control of the impact force.

The CARWASh creates precisely controlled rain simulations up to 6 inches per hour at air
speeds up to 25 miles per hour with varying wind directions. Infrared radiation can be
directed at the wall assembly to simulate solar warming. Air temperature and humidity
are independently controlled on each side of the wall assembly. Individual tests can be
programmed with weather data taken from anywhere in the world and set to run for
weeks or months.

Infrared heat lamps and directional wind generator (left), rain nozzle array (middle), and temperature and humidity
sensors (right) in the exterior chamber of the CARWASh. USDA Forest Service photos of infrared heat lamps and
temperature and humidity sensors by Ellie Lazarcik. Photos of rain nozzle array by Steve Schmieding.
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Example Applications

* Study how wood-frame wall assemblies Siding »
with different vapor control and _
ventilation features respond to Air Gap »
increased moisture levels. . E
Water Barrier ) X
¢ Investigate how wind-driven T
rain penetrates walls and how Insulation > E
quickly walls dry after wetting. I
e Study how air flow affects moisture Structural Sheathing —— g
performance of typical low- .
rise residential wall assemblies Insulation »
across U.S. climates.
Drywall =

* Provide experimental data
for validation of heat, air, and
moisture transfer models.

An example of a wall design to test in the CARWASh.
USDA Forest Service illustration by Ellie Lazarcik.

* Test how innovative wall assemblies, window installation details, flashing
details, drainage/drying details, cladding products, and water resistive
barrier products perform in preventing moisture incursion.

Protecting Homes and Buildings

Research conducted in the CARWASh helps in establishing a quantitative basis for
evaluating and mitigating moisture problems in wood-frame buildings. The results
assist architects, engineers, and builders in their efforts to minimize the risk of
moisture accumulation in structures in different U.S. climates by offering strategies
for improved design and construction practices. The results also inform regulatory
decision making and building codes for durable, energy-efficient homes.

Exterior (left) and interior face (right) of a 10 by 10 foot test wall with four different configurations of building
envelope assemblies. USDA Forest Service photos by Ellie Lazarcik.

Questions? Contact the Forest Products Laboratory at sm.fs.mailroomfpl@usda.gov.
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