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The laboratory exhaust fans must disperse the laboratory fumes sufficiently high into the atmosphere so as to avoid contamination and preclude their possible recirculation into the HVAC systems' outdoor air intakes.

There is NO AMCA standard which relates to this specific application.   The American National Standard for Laboratory Ventilation 1992 does reference this specific application and establishes a discharge velocity of at least 3000 FPM to avoid contamination.  The ASHRAE 1989 Fundamentals Handbook, Chapter 14, Airflow Around Buildings, states that a stack velocity of about 2500 FPM prevents condensed moisture from draining down the stack and keeps rain from entering the stack.  It illustrates stack designs that provide vertical discharge and rain protection at a recommended discharge velocity of 3000 FPM minimum.  A design procedure is provided to determine the required stack height to avoid contamination.  In essence it indicates a stack height which is about 12 ft. above any higher structure within about 50 ft. of the exhaust stack.

The laboratory exhaust fan must operate at a constant volume to maintain the required constant 3000 FPM discharge velocity.  However the exhaust volume may vary based on fume hood usage and the position of the fume hood sashes.   The solution to constant volume operation is very simple.  It requires the following:

An outside air duct complete with a controlled valve connected into the main laboratory exhaust duct on the suction side of the fan.  A velocity pressure controller installed in the discharge stack complete with the required instrumentation to adjust the controlled valve such that the volume of outside air equals the deficiency in the volume of laboratory exhaust air.

Does this require a special roof mounted, mixed flow, induced dilution, high plume direct drive - in line - bifurcated fan with a total mass discharge up to 270% of the design flow rate, an inlet mixing plenum and all the accessories normally specified for same?

ABSOLUTELY NOT ! ! ! !
All that is required is a standard SISW backward inclined centrifugal fan with a fixed or adjustable dual belt drive, open or TEFC motor and vibration isolation base.  Available options include drain, access door, spark resistant "C" construction, air dried epoxy on air side, weather cover or belt guard depending on location.  An outside air make up valve, velocity sensor and control instruments complete the package.  Their performance was described previously.

This arrangement permits on site adjustments and/or modifications that would be required if, for example, the actual system static pressure exceeded the specified fan static pressure.  There is NO on site adjustment or modification that can be made to a direct drive fan.

The end user will benefit in a substantial first cost savings, plus the ability to effect on site adjustments and /or modifications and, if spare parts are required,they can be purchased from any supply house.  The end user is restricted to one supply source when spare parts are required for the special in line direct drive fan and cannot effect on site adjustments and/or modification.

For more information please see the following:
1)  Abstract from American National Standard for Laboratory Ventilation 1992.

2)  Abstract from chapter 14 Air Flow Around Buildings - 1989 ASHRAE Fundamentals Handbook.

3)  Accu-Aire Controls Constant Exhaust Duct Velocity Control.

STACK REFERENCE CODES AND STANDARDS 

ANSI/NFPA 45, 6-8.7

Air exhausted from laboratory hoods and special exhaust systems shall be discharged above the roof at a location, height, and velocity sufficient to prevent reentry of hazardous chemicals.

ANSI/NFPA 45, 4.8

Exhaust discharge for stacks shall be in accordance with the latest applicable ASHRAE standards, and it shall have a discharge velocity of at least 3000 fpm for a stack without internal condensation.

ANSI/AIHA Z9.5, 6-7

Duct velocities of laboratory exhaust systems shall be high enough to minimize the deposition of materials in the exhaust system.

