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Accu*Aire Controls, Inc., "QLOADS" for "Windows" based computer program was developed for analysis of 100% outside air laboratory fume hood applications.  It projects and compares peak demand sizing and operating costs for laboratory constant air volume, adaptive variable air volume and automated sash variable air volume systems.  The program takes into account city weather data - size of fume hoods - hours of operation - air flow profile - and utility costs.

This program was used to analyze 4 ft. - 6 ft. - and 8 ft. vertical rising sash fume hoods using Chicago, Illinois TMVL weather data and utility costs based on the understanding that the weather data and utility costs are reasonably typical of a large part of the upper Midwest.

The selected probability basis for the adaptive and automated sash variable volume systems was that during the 5 day, 8:00 A.M. to 5:00 P.M. work week, there was 15 percent probability of hood usage for an average of 10 minutes of active use time per hour at 100 percent sash opening.  Access was not required into the fume hood the balance of the work day.

The adaptive variable air volume system was assumed to reduce face capture velocity from 100 FPM to 60 FPM during the inactive use time and all non occupancy time using a zone presence sensor.  This is the mode of operation provided by the Phoenix Controls, Inc. Adaptive Face Velocity Controller. *

The Automated Sash Variable Air Volume System as provided by Accu*Aire Controls, Inc. maintains design face capture velocity at all sash openings and provides sash closure during the inactive use time and all non occupancy times.  This system provides a guaranteed diversity with respect to the simultaneous maximum number of open sashes and permits downsizing of all aspects of the central HVAC plant.

The "QLOADS" program provided the following results based on a calculated average overall energy cost of $4.14/CFM/Year.  Note that for comparison purposes in addition to Constant Volume - Adaptive Variable Air Volume - Automated Sash Variable Air Volume - data is also shown for 100 percent Closed Sash operation.

TOTAL YEARLY ENERGY COST
	
	4 FT. HOOD
	6 FT. HOOD
	8 FT. HOOD

	Constant Volume (100% Open)
	$ 3,518.00
	$ 5,173.00
	$ 7,656.00

	Adaptive VAV
	$ 2,122.00
	$ 3,118.00
	$ 4,615.00

	Automated Sash VAV
	$ 706.00
	$ 1,128.00
	$ 1,557.00

	Closed Sash (100% Closed)
	$ 683.00
	$ 1,097.00
	$ 1,511.00


The following very conservative payback analysis compares the energy savings of Automated Sash Variable Air Volume vs. Constant Volume based on the nominal cost of the Automated Sash Operation System (equipment and installation).  The same basis is used to compare the Automated Sash Variable Air Volume vs. the Adaptive Variable Aire Volume except that the typical cost of the Automated Sash System has been credited with the typical cost of the Zone Presence Sensor (installation not included).

PAYBACK IN MONTHS 

	AUTOMATED SASH VAV:
	4 FT. HOOD
	6 FT. HOOD
	8 FT. HOOD

	Replacing CONSTANT VOLUME
	16
	11
	7.4

	Replacing ADAPTIVE VAV
	25.5
	18
	11.8


This analysis does not include a comparison of the first costs of various air flow control systems nor does it attempt to compare the potential first cost savings resulting from the downsizing of the central HVAC plant and all accessories, components etc. based on the guaranteed diversity provided by the automated sash system.  The Accu*Aire Air flow control system has consistently been first cost competitive with other systems.  Also, generally, the first cost of the automated sash system has been less than the first cost savings resulting from the downsizing of the HVAC plant, accessories, components etc.

Accu*Aire Controls Automated Sash Position System (ASPS) can be retrofitted to existing laboratory systems or included in new laboratory system designs.   Regardless, the above analysis provides that the potential paybacks provide a "WIN-WIN" result vs. constant volume and adaptive variable volume systems.   Also not the subject of "Safety" has not been included in the analysis.   There is no question but that a closed sash maximizes fume hood operational safety and the automated system guarantees sash closure except when the lab personnel require access into the fume hood.

