EPH EMD545b Lecture 12
BSL3 Facility Commissioning Exercise

This exercise has been designed to provide very basic experience with some of the equipment and supplies associated with air balancing and basic HVAC system evaluation.  The following tools will be utilized today:

1) Balometer – hooded airflow monitor that will provide velocity readings in feet per minute (fpm) or cubic feet per minute (CFM).  CHECK THE READINGS ON THE INSTRUMENT TO ENSURE YOU HAVE DOCUMENTED THE APPROPRIATE UNITS ON YOUR WORKSHEET.  It facilitates measurements for supply or exhaust diffusers.  The instrument is held flush around the diffuser so that its canopy covers the entire diffuser to prevent any air from seeping in around the side of the hood, and readings are taken in either fpm or CFM once the levels have stabilized. 
2) Smoke Tubes – generate smoke through chemical reaction to provide a visual plume to verify direction of airflow.  Smoke tubes are used to verify positive (air blowing out of space) or negative (air moving into the space) pressure relationships in laboratories.  You can also use kimwipes, cassette tape, baby powder, or any other lightweight object that will flow with the air current (although smoke is considered an industry custom and works best).  Generally, a map of the facility is used or drawn and airflow patterns are drawn on the map WITH AN ARROW to verify airflow direction.

3) Pressure Monitor – an instrument equipped with pneumatic tubes to evaluate the difference in total pressure between two areas.  One end of the probe is positioned on outside of the door and the other inside to provide this “differential pressure” reading.  The strength of the difference can be obtained.  This measurement is usually given in either positive or negative inches water gauge (“H20).  Although this does not measure airflow, the pressure reading is one way to verify that air is still moving in the appropriate direction (air will travel from an area of higher pressure towards the lower pressure area – and the BSL-3 lab is designed to operate at lower pressure than surrounding areas).
4) Tape measure – area in square feet or room volume in cubic feet (ft^3) are required to identify the total flow of air through a diffuser (or opening) and also the air changes per hour (ACH) for the entire room.  Ensure that your units are consistent in your equations.  BSL-3 laboratories are operated with a required minimum number of ACH (references begin at 10 – 12 ACH, with most BSL-3 laboratories at 15 ACH).
5) You must also draw a map of the room – a basic two dimensional sketch of the space with notations for the door, biosafety cabinet location(s), sink, supply and exhaust air diffusers.  Use the blank page at the end of the handout for your area map.
The measurements that you will take today:

A) Volume of room or BL3 Cubicle in cubic feet (Height x Width x Length) in cubic feet.
Room Volume =  ____________________    ft^3

B) Calculate the area of the supply and exhaust diffusers in ft2 (in case the balometer doesn’t automatically provide readings in CFM).  NOTE:  If your balometer units are in ft^3 already, the following measurements are not necessary and SKIP TO SECTION C.
If readings from Balometer are in feet per minute:

Calculate the area of each diffuser in square feet and include in the spaces below:

Supply Diffuser (#1) Area:   ________________  ft^2

Supply Diffuser (#2)  Area:  __________________ ft^2

Exhaust Diffuser (#1) Area: ____________________ft^2

Exhaust Diffuser (#2) Area:_____________________ft^2

Then multiply the Area in ft^2 * Velocity in ft/minute to get your value of airflow through the diffuser in ft^3/minute (CFM).  

Q (or total flow of air out of a space) in cubic feet/minute (ft^3/min)

Q  = V * A

Cubic feet per minute =  feet/min * square feet of space 

Supply diffuser #1 airflow =  ____________   CFM

Supply diffuser #2 airflow = _____________  CFM

Exhaust diffuser #1 airflow = ____________  CFM

Exhaust diffuser #2 airflow = ____________  CFM

IF YOUR BALOMETER READS DIRECTLY IN CFM:

C) Airflow rates through a diffuser (or multiple diffusers) in cubic feet per minute.

1) Measure the supply air flow in CFM

Supply air flow (total) = __________________ CFM

2) Measure the exhaust air flow in CFM

Exhaust air flow (total) = ___________________ CFM

Note:  If you find more than one supply and or exhaust diffusers, add them to get total supply CFM or Exhaust CFM.  You may also want to verify direction of airflow with a Kim wipe or smoke tube before taking your measurement.

D) ACH (Air changes per hour)


ACH  =   (cubic feet/minute) x 60 minutes


        Room volume (cubic feet)

ACH =     _________ft^3/minute_*_60 minutes




ft^3
ACH =   _______________

E) Room pressure (in inches water gauge), negative or positive

Room Pressure Reading = _________________  inches water gauge pressure

F) Airflow Direction w/ smoke (show with an arrow on a map of the room) – You’ll have to draw a map of the room and then draw in your arrows.  Also show the location of key safety and HVAC components (door, biosafety cabinet, sink, supply and exhaust diffusers, etc.) on your map.
G) Differential between Exhaust air CFM and Supply air CFM.  

1) How much percent different is exhaust than supply air?

2) Is this difference greater than 15%?  Greater than 50 CFM?

3) Which is greater, exhaust CFM or supply CFM?

4) How much air in CFM is entering or leaving the lab from other sources (i.e. under the door, or other unsealed penetrations)?  

Calculate this by subtracting your Supply CFM from your Exhaust CFM.  The difference is the volume of air in CFM entering the lab from below the door or other unsealed penetrations.

_______________  CFM 
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