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STANDING OPERATING PROCEDURE

Mass Air Displacement Units Operation, Maintenance, And Sanitation

I.
PURPOSE:  To establish standard requirements and routine procedures for the operation, maintenance, and sanitation of Mass Air Displacement (MAD) Units.

II.
SCOPE:  All personnel responsible for or involved in the operation, maintenance, or sanitation of MAD units.

III.
REFERENCES:  Airo Clean Engineering Inc., P.O. Box 472, Lionville, PA 19353  (215)-524-8100.

IV.
RESPONSIBILITIES:


A.
The Chief, Department of Animal Resources will review this SOP annually.


B.
The Caretaker Supervisor will ensure that this SOP is implemented and will update annually.


C.
The NCOIC, DAR will ensure the execution of this SOP at the technician level.

V.
DEFINITIONS:


A.
Mass Air Displacement Unit:  An air delivery system providing 100% unidirectional, non-turbulent, non-aspirating, particulate free air ranging in flow rate from 5-40 CFM per sq. ft. that meets Federal standards for Class 100 air.


B.
HEPA Filter:  A high efficiency particulate air filter constructed of a waterproof spun glass medium.  Minimum efficiency of a HEPA filter is 99.97% at 0.3 microns.


C.
Pre-Filter:  A reinforced non-woven cotton paper filter 4" deep and 2 ft. square with 5.0 sq. ft. of medium per sq. ft. of face surface.  The pre-filter starts the initial air cleaning process by removing gross contaminants, increasing the lifespan of the HEPA filter.


D.
HVAC:  The heating, ventilation, and air conditioning system.


E.
“Make-Up Air”:  Conditioned air from the HVAC system that mixes with return air or re-circulated air and provides the necessary temperature, humidity, and pressure control.


F.
Plenum is a channel or space for air distribution.

VI.
PROCEDURES:


A.
MAD Components:



1.
Low-level return air intakes at the base of the unit covered with grille work.



2.
Adjustable “make-up air” intake vent from the HVAC system.



3.
Paper pre-filter to remove gross air contaminants.



4.
Centrifugal “squirrel cage” type air blower with motor to provide for air circulation within the MAD unit.



5.
HEPA filter with minimum efficiency of 99.97% at 0.3 microns (the key component of the MAD unit).



6.
Vinyl/nylon fabric air supply ducts and radial air diffusers.  The first step in achieving unidirectional airflow.



7.
Plenum chamber or air space bounded by the upper roof deck and the special perforated ceiling, where clean air is pressurized to a constant static pressure.  Contains radial air diffusers and strip light fixtures without reflectors.



8.
Double-layer perforated ceiling consisting of modular translucent acrylic panels containing hundreds of nozzle-shaped holes and positioned to form a 2" deep mini-plenum.  The top layer acts as a pressure plate while the bottom layer acts as a diffuser plate.  Together they become the second and final stage for achieving unidirectional airflow and are the second key component of the MAD unit.



9.
Prefab cabinet units may also have a regulator vent installed in the wall of the clean air plenum chamber.


B.
Concept of Operation:



1.
MAD units can be operated in either the “positive” pressure mode or “negative” pressure mode.




a.
This is accomplished by regulating the amount of “make-up” air allowed to mix with the return air from the animal housing or work area of the unit.




b.
The “positive” mode protects the animals or material within the MAD unit from contamination.




c.
The “negative” mode protects the personnel and environment outside the MAD unit from contamination.



2.
To operate in “positive” mode, adjust the MAD unit to draw the majority of its intake air from “make-up” air.  In prefab units the regulator exhaust vent in the wall of the clean air plenum chamber is also closed down.




a.
The net result is an oversupply of unidirectional (downward flowing) particulate-free air into the animal housing or work area.




b.
This oversupply of clean air slightly pressurizes the interior of the MAD unit and air escapes to the ambient space.



3.
To operate in “negative” mode the MAD unit is adjusted to draw the majority of its intake air from the low-level return air intake vents located in the base of the walls within the animal holding or work area.  In prefab units the regulator exhaust vent in the wall of the clean air plenum chamber is also adjusted open.




a.
The net result is that the unidirectional (downward flowing) particulate-free air coming into the animal housing or work area cannot meet the demands of the centrifugal air blower.




b.
This deficiency of air available to the air blower creates a slight vacuum in the interior of the MAD unit and air is drawn from the ambient space.



4.
It may be necessary to adjust the “make-up” air intake vent and the exhaust vent in the wall of the clean air plenum chamber (prefab cabinet units only) until the pressure displayed inside the MAD unit is not excessively positive or negative.  In units with plastic curtains the posture of the curtains should not be excessive, a slight curvature either outward or inward is desirable.



5.
MAD units utilized at WRAIR are:




a.
Plastic wall curtains, laminated fabric plenums and ductwork utilized with metal modules housing blower units in portable “Bio Clean” rooms.




b.
Prefab formica melamine flakeboard cabinets with flexible heavy gauge plastic curtain doors as “Aero Clean” cabinets.


C.
Maintenance:



1.
Change out pre-filters every 3 - 6 months to maintain maximum airflow.



2.
Light replacement in the clean air plenum chamber requires the use of a special tool to open up the double layer of ceiling panels.




a.
Open and slide lower panels to the side first, then the panels of the top layer.




b.
After lights are replaced ensure that panels are snapped back into place for best possible air distribution.



3.
Re-certify the MAD units annually.  Check HEPA filters every year.



4.
HEPA filter lifespan can be conservatively set at two years or more.  If pre-filters are maintained properly, HEPA filters will typically last between 5 and 10 years.  HEPA filter change out is described in the Owner’s manual located in DAH office, Bldg. 511.



5.
Maintain the integrity of the double-layer perforated ceiling to ensure the best possible air distribution and unidirectional airflow.


D.
Sanitation:  Use a spray bottle to spray the inside of the units with an approved detergent/sanitizer IAW the manufacturer’s instructions.  Allow the disinfectant to stay the recommended length of time and rinse the disinfectant off with a clean cloth and a bucket of clean water.

V.
SUPERSESSION NOTICE: This SOP supersedes SOP-DVM-351 dated March 1997.
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