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Ogawa passive sampler samplers. These devices sample passively (without a pump) and are analyzed in our laboratory to determine the NO2 concentration (Ogawa & Co. USA, Inc., Pompano Beach, FL, USA)

Waters Cartridge Sep-Pak® DNPH-Silica Cartridges that sample passively (without a pump) and are analyzed in our laboratory to determine formaldehyde and acetaldehyde concentrations (Waters Corporation, Milford, MA, USA)

Supelco Analytical P/N 28271-U stainless steel tube filled with Tenax®-TA that samples passively and is analyzed in our laboratory to determine concentrations of a broad spectrum of volatile organic compounds

Each of these passive samplers is a widely used commercial product.  They will be deployed inside the house by a member of the LBNL research team at a location acceptable to the home owner, generally in a living room or family room, placed where they cannot be reached by a small child


Intervention Equipment List and Installation

Bathroom fans and range hood

Bathroom fans:  If existing bathroom fans have inadequate air flow rates they will be replaced with a new UL approved bathroom fan. We cannot identify the specific products in advance because characteristics of the houses, which have not yet been selected, place constraints on the products used.  The bathroom fans will be from major manufacturers. Bathroom fans are used routinely in thousands of homes.  (installed by electrical contractor)

Range hoods. If existing kitchen range hoods have inadequate air flow rates they will be replaced with a new UL approved range hood. We cannot identify the specific products in advance because characteristics of the houses, which have not yet been selected, place constraints on the products used. The range hoods will be from major manufacturers. Range hoods are used routinely in thousands of homes. (installed by electrical contractor)

Air Cleaners 

Each house will have one or two UL approved Rabbitair or Orek air cleaners. The specific models have different air flow rates and the models will be selected after the homes are selected. These RabbitAir and Orek units are essentially the same products with different packaging. They contain an efficient quiet fan and a system of particle filters, including HEPA filters.  Gas phase filter elements are available but will not be used. They incorporate a particle sensor that increases the fan speed above a low baseline level when higher concentrations of particles are detected. They are UL approved and widely used commercial products that are simply plugged into an electrical outlet. (installed by LBNL research staff)




Control system for bathroom fans and range hoods

Insteon (16542 Millikan Ave., Irvine, CA 92606) SwitchLinc switches (UL approved) will be used to enable manual and automatic control of the bathroom fan and range hood. These switches can be activated via a signal sent through house electrical wiring.  For the bathroom fan, the SwitchLinc will replace the existing switch mounted in the switchbox recessed in the wall. For the range hood, the switch link will be in a new switch box temporarily installed for the project, most likely inside the cupboard above the range hood.  (installed by electrical contractor)

Insteon I/O Links (UL approved) will send signals through house wiring to open or close the SwitchLinks.  They will be plugged into an available electrical outlet at a convenient location by LBNL research staff.

Insteon Motion Sensors will send signals to the I/O Lincs to trigger bathroom fan operation. They will be installed in the master bathroom with the automated bathroom fan. These are 9V battery powered devices typical of the motion sensors used in security systems. (installed by LBNL staff)

Vaisala GMW115 carbon dioxide sensors will also send a signal to the I/O /O Links to operate the bathroom fan when carbon dioxide levels are high. They will be installed on the exterior surface of a cabinet housing other instruments placed at a central location in the house. These are powered by 24volt UL approved power supplies plugged into electrical outlets. Vaisala is a Finish company that sells worldwide and thousands of Vaisala GMW115 carbon dioxide sensors are installed on the walls of occupied spaces in commercial buildings. (installed by LBNL staff)

Arduino microcontrollers will use the output signals from the occupancy sensors and carbon dioxide sensor, and apply control logic, and interface with the I/O Linc to control operation of the bathroom fans. Arduino microcontrollers will also use the output signals of two thermistors, one located at the air inlet of the range hood and in the kitchen near the range hood one nearby in the kitchen air, to activate SwitchLincs that control range hood operation. They will be powered by a 9V battery or a UL approved 9V power supply. (installed by LBNL staff)

Thermostat
The existing thermostat for the forced air heating and air conditioning system will be replaced with the Carrier TotalTouch TotalLine Thermostat (or another similar product) that can be set to operate the fan approximately 10 minutes per hour even when there is no need for heating or cooling. This intervention is to improve indoor air mixing so that measurements are more representative of the building average.  Residential thermostats are 24V very low current devices that do not pose electrical risks.  (installed by LBNL staff)





