FUME HOOD JOB TO EARN 1-YR. RETURN

By MIKE RANDAZO
TRIANGLE PARK, N.C.- A laboratory fume hood retrofit, undertaken last year at the Agricultural Products Research Group of BASF Corp. here to address airflow problems caused by unreliable air volume controls, has paid for itself through energy savings in less than a year and is saving over 900,000 kilowatt hours (kWh) annually.

When BASF built the research facility in 1986 it included constant-volume equipment for both laboratory fume hood and space conditioning needs, according to Arlos Moore, the site's facility manager.  Because of inadequate airflow capacities and aging of the equipment, it had become difficult to set and maintain fume hood airflows.

The upgrades are expected to yield $266,526 in annual avoided electricity and natural gas expenses. About 90 percent, or $239,873, of the utility bill savings will come from lowering yearly energy use by 924,000 kWh, Moore estimated.  The remaining $26,653 of savings will come from avoiding the use of 13,327 million Btu of gas a year.  Thanks to a combination of utility savings and equipment cost reductions that would not have been possible without the efficient ventilation scheme, the retrofit paid for itself in the first 10 months of operation, Moore told EUN.

Each hood has a four-foot vertical opening that permits supply air to enter the box at rate known as the hood's face velocity.  While there was a small population of four- and six-foot-wide hoods, the laboratories were mostly equipped with eight-foot units.   These bypass fume hoods were designed for constant volume operation and outfitted with horizontal sliding sashes.

In theory, explained Lane Bentsen, president of Accu*Aire, the bypass hood permitted laboratory technicians to work by reaching around a protected portion of the sash.   However, the configuration resulted in significant energy waste by allowing too much air into the hood during both occupied and unoccupied modes, he said.  According to Moore, recent studies have shown that excess airflow creates turbulence that can suck fumes from the hood back into the laboratory.  Moreover, with the constant-volume control strategy there was no way to verify that the hoods were meeting industry face velocity standards of 80-120 feet per minute.

The daily shifting face velocities varied from 50-200 feet per minute, the Accu*Aire executive told EUN, making it difficult for BASF facilities staff to perform scheduled hood certifications.

The new fume hood control system provided the end user with the ability to vary airflow consistently, in proportion to sash position.  The first portion of a hood retrofit involved disabling the bypass and swapping the horizontal sliding sashes with a single eight-foot vertical sash.  A spring recoil potentiometer was added to provide sash height measurements that were used to calculate the free area of the hood.

Anchored by a proportional integral controller that was calibrated with the appropriate face velocity setpoints, the air exhaust control feedback loop also included an airflow measuring station in the fume hood's exhaust steam.  This sensor feeds information to a pressure transducer.  Through quantification, face velocity is now regulated at around 100 feet per second, as a function of sash height, by throttling an air-operated exhaust damper.

The sash is moved up and down automatically using a rodless pneumatic cylinder attached to counterweight, cable, or sash frame system.  A four-position switch also allows the user to select full automatic, half automatic, full manual, or half manual sash openings.   In addition to a polarized safety beam that prevents accidental sash closings, an adjustable infrared occupancy beam initiates automatic sash closure if the operator is absent for more than 30 seconds.

The project initially assumed that each hood would be actively used less than 5 percent of the time.  A week-long study that evaluated 48 units in the facility's "C" wing showed an average of six hoods in use most of the day, with 11 hoods open at peak operating times.


