Jim,
 

Thank you for taking the time to provide us with your introductory comments from the April 2007 Poolesville High School IAQ meeting (copied below).  The Healthy Air Alliance (www.HealthyAirAlliance.org) and consultants along with Students for Healthy Air (www.StudentsForHealthyAir.org) have taken the time to study your comments.  After much discussion and review, we have arrived at a few simple and inexpensive requests that, if implemented, will have a certain dramatic positive effect on IAQ at PHS.  Not only will these changes improve the quality of the air, but they will put the minds of students, staff, and parents at ease.    
 

1 - Incorporate some strategically placed humidity sensors in the new HVAC system design.  Have the sensors installed so that they can provide a continuous data stream of humidity in the monitored areas, and allow the HVAC system to self-regulate humidity in those areas (keeping it below 60% at all times).  If this is agreeable to you, we would like to help decide where to place such humidity sensors... we would like them to be in areas that currently experience the worst humidity problems.  We understand your concerns about sensors losing their calibration.  Therefore, we recommend that we go with the newer generation of sensors that are more accurate and require no calibration.  Here is an example: http://www.ktsensor.com/infraredphysics.html We hope this is agreeable because in the second paragraph of your comments you seem to be open to the idea of installing a limited number of humidity sensors, and both yourself and MCPS have acknowledged that the current HVAC system is not capable of adequately controlling humidity.
 

2 - Incorporate some strategically placed CO2 sensors in the new HVAC system design.  Have the sensors installed so that they can provide a continuous data stream of CO2 (indicator of proper ventilation) in the monitored areas, and allow the HVAC system to self-regulate ventilation in those areas (ensuring adequate ventilation at all times).  If this is agreeable to you, we would like to help decide where to place such CO2 sensors... we would like them to be in areas that are currently suspected of having poor ventilation (we wish we had data, but the HOBOs MCPS installed do not have the HAA requested CO2 sensing option).  Sensor calibration issues can be solved by utilizing the new IR technology as noted above.  Your statement of "ventilation rates on a daily basis are not going to change" is exactly our concern...  it is our suspicion that certain rooms (especially interior rooms) right now have inadequate ventilation when filled with students/faculty, and that the too low ventilation rates may not at all be remedied with the upcoming replacement HVAC system. 
 

3 - We request that a "best filter policy" be implemented at PHS where the highest MERV rated air filters compatible with the HVAC equipment are used... but never less than MERV 11.  We understand that MERV 13 filters cannot be used in unit ventilators, as stated in your last paragraph.
 

4 - We are very concerned about the lack of regular coil sanitation at PHS.  To remedy this situation, we insist that UV lights be used for coil cleanliness, and that the UV bulbs be replaced on an annual basis.  UV coil lights "eliminate the need to clean the coils and keep them looking like brand new" – quote from Dave Marciniak, GSA Health and Safety Coordinator (david.marciniak@gsa.gov or (202) 538-9029).  A GSA standard requires UV lights on all AC coils in new construction.  If UV lights are not used on coils, we insist on an iron clad alternate plan that will be as effective as UV and achieve the same goals.
 

We thank you for your hard work and efforts to ensure good air quality for Poolesville High School.  We think that the changes presented here are logical based on all factual evidence and are reasonable requests.  We hope that these recommendations will be mutually agreeable. 

 

Thank You,
 

Healthy Air Alliance (www.HealthyAirAlliance.org )
and
Students for Healthy Air (www.StudentsForHealthyAir.org )
Comments from Jim Bailey, Building Dynamics, emailed 5/18/2007:

Continuous Humidity and Carbon Dioxide (Ventilation) Measurements, and Filtration

I want to begin by saying that the changes that we have recommended for the heating, ventilating, and air conditioning systems at Poolesville High School will improve building air quality, prevent mold growth due to high humidity, and meet current codes and standards. Before proceeding with today’s presentation, I wanted to go over a few items that have recently been requested for consideration by the Healthy Air Alliance – that is continuous humidity and carbon dioxide measurements and use of MERV 13 filters.

It is our opinion that continuous monitoring of humidity under current conditions is not needed and will not provide us with new information.  We know that with the current HVAC system, humidity levels will increase during the cooling season especially when the building is unoccupied.  We know the reasons why this occurs and the recommendations that we have made will reduce humidity levels and should prevent mold growth from condensation in the building.  Monitoring humidity will not provide any new information.  Although it is not necessarily our recommendation to do so, humidity sensors can be connected to the new building automation system and can be installed in a few strategic locations for informational purposes about general conditions in the building after new equipment and controls are installed.  Possibly installed in the return air of some air units or a zone of a building, but not installed in every classroom.  Humidity sensors are notorious for losing their calibration and it would be a maintenance nightmare trying to keep sensors calibrated if they were installed in almost every room of the building.  We have seen differences of 0% to 15% in field-installed devices that are not recalibrated when compared to a calibrated instrument.  Also humidity sensors are nonlinear and deviations of measured relative humidity from actual relative humidity change as the sensor goes from the low range of the sensor to the high range.  Instruments that are advertised as +/- 3% may actually deviate by as much as 12% at certain operating points even when calibrated.  The advertised rating is only at a certain test point.  Therefore, it should be understood that reliance on humidity sensors is limited and any interpretation of ongoing humidity data would need to be carefully considered.  In addition, short periods of elevated humidity do not cause mold growth and low alarm humidity setpoints could cause unnecessary nuisance actions.  In terms of HVAC operation, measurement of humidity is not necessarily needed to control humidity.  Some control schemes, including some that will be used at Poolesville High School, have inherently good humidity control without actually measuring humidity.

It has also been suggested that ventilation rates at Poolesville High School are low based on carbon dioxide measurements.  Carbon dioxide measurements can provide an overall index of ventilation and serves as a good indicator for the relative levels of other routine indoor air contaminants in fully occupied facilities that do not have other unusual emission sources.  Starting from an atmospheric background of about 350-450 parts per million, CO2 concentrations increase to a peak determined by building occupancy and air exchange.  According to ASHRAE Standard 62-2004, Ventilation for Acceptable Inoor Air Quality, the rationale for “maintaining a steady-state CO2 concentration in a space no greater than about 700 ppm above outdoor levels will indicate that a substantial majority of visitors entering a space will be satisfied with respect to human bioeffluents” that is, body odor.  Approximately, 1,100 ppm CO2 is a generally accepted guideline for ventilating typical building pollutants (ASHRAE Standard 62-2004 Appendix).  Although this information is found in the Appendix of Standard 62, it is not considered part of the Standard.  All measurements at Poolesville High School that we have reviewed have been near or below this level.

Based on this information, we do not see a need for continuous monitoring of CO2 levels.  Ventilation rates on a daily basis are not going to change and levels can be checked at any time with portable instruments.  We typically do not recommend installing carbon dioxide sensors for monitoring on an ongoing basis.  We sometimes recommend use of carbon dioxide sensors for control of ventilation if there is intermittent occupancy of a space that requires high ventilation rates.  In such a case, controls reduce ventilation rates during low occupancy periods to save energy.  It is my understanding that MCPS has recently decided to utilize CO2 sensors for these types of areas, including at Poolesville High School.  Carbon dioxide levels can be influenced by several factors including failure of dampers, shutoff of the unit for inspection or maintenance, rush hour traffic, wind speed and direction, variation in occupancy, time of occupancy, occupants blowing on sensors, vehicles in parking lots (including buses), etc.  Therefore, a carbon dioxide measurement without documenting conditions may be misinterpreted.  Also carbon dioxide sensors require periodic calibration.  CO2 levels are not the cause of complaints or building conditions at Poolesville High School.

It has also been suggested that MERV 13 filters should be installed in new equipment.  ASHRAE Standard 62 requires filtration in buildings with a minimum MERV rating of 6.  We have specified equipment to have filters with a minimum MERV rating of 8.  MERV 8 filters are sufficient for removal of most mold spores from the air.  I am not aware of any filters that have been tested in accordance with ASHRAE Standard 52 or ANSI standards that can be installed in unit ventilators and fan coil units that have a MERV rating of 13.  Typically filters that have a MERV rating of 13 are 4 or 6 inches thick and we usually recommend a prefilter for filters with ratings this high so that the lower efficiency filter removes larger particles and the higher cost, more efficient filter does not have to be changed as frequently.  These size filters do not fit unit ventilators and fan coil units.  If there is a filter for unit ventilators or fan coil units that has a MERV rating of 13 and has been tested in accordance with current testing standards, we are not aware of it and have been provided no information of a filter that meets this criteria.

