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September 21, 2020

Millbury Schools
Mr. Rick Bedard, School Business Manager
12 Martin Street
Millbury, MA 01527

RE: Volumetric Air Flow Evaluation
Millbury Public Schools

emailed to: rbedard@millburyschools.org

Dear Mr. Bedard:

OccuHealth, Inc. (OHI) is presenting this report to document the results of a study of the
volumetric air flow rates in selected rooms of the Millbury Public Schools.  The assessment was
conducted on September 16, 2020 by Mr. Jay McNeff, Senior Project Manager of OHI under the
direction of Thomas E. Hamilton, CIH.  The assessment involved the measurement of air flow
rates in nearly every classroom in the Millbury Junior/Senior High School located at 12 Martin
Street, the Shaw Elementary School located at 58 Elmwood Street and the Elmwood Street
Elementary School located at 40 Elmwood Street all in Millbury, Massachusetts.  

The purpose of the work was to determine if the number of air changes per hour provided
by the air handling equipment meets the current guidelines for air exchange rates as
recommended by consensus groups and the Harvard School of Public Health in response to the
Covid-19 pandemic.  This assessment was requested and authorized by Mr. Rick Bedard of the
Millbury Public Schools.

In summary, OHI found that the rate of air changes per hour in the measured classrooms 
varies.  The study shows there are a few rooms that are in need of additional volumetric air flow
to meet the target rate of four to six air changes per hour.  At this time it may be possible to meet
the target rate by opening windows and doors to get additional air changes.  The practice of
opening windows will help to meet the current need for additional air changes until the outdoor
weather requires that the windows be closed.  This gives the facilities staff approximately six
additional weeks of time to effect changes to improve the air change rates in the rooms that
require extra amounts of volumetric air flow.  
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MEASUREMENTS

Background Information

Mr. Bedard contracted with OHI to evaluate classrooms in the schools to determine if the
air exchange rates (air changes per hour) provided by the mechanical systems were adequate.  For
evaluation of the data, OHI compared the results to the current guidelines which are available for
reopening of schools.  One set of guidelines were published by the ASHRAE Epidemic Task
Force to provide guidance for schools and universities on the operation of HVAC systems to help
mitigate the airborne transmission of SARS-CoV-2 as schools prepare to reopen for the fall
academic year.  In their publication, ASHRAE recommends that air handling systems provide a
minimum of 6 air changes per hour to locations such as nurses offices.  The full document can be
found at:

 https://www.ashrae.org/about/news/2020/ashrae-introduces-updated-reopening-guide-for-
schools-and-universities

In another study, the Harvard T. H. Chan School of Public Health recommends that schools
provide up to 5 air changes per hour for classroom and that the opening of windows can provide
between 2 to 10 additional air changes per hour above that provided by the school mechanical
systems.  Their recommendations state that for schools the minimum standard is 3 air changes
per hour, that 4 changes is good, 5 is excellent and 6 is ideal.  A discussion of the Harvard study
can be found at:

https://www.hsph.harvard.edu/news/features/coronavirus-covid-19-press-conference-with-j
oseph-allen-09-02-20/

Harvard also states that you may supplement HVAC systems with portable air cleaners if
necessary by using HEPA filtered air cleaning devices.  If this is done, you may quickly see the
effect on air changes per hour by entering the rated cfm of the units into the spreadsheet prepared
for this work in the column listed as “HEPA recirculated air.”

Measured Air Flows

OHI collected air flow measurements in nearly all of the classroom in the four schools and
calculated the air changes per hour for each.  The results are shown in the charts in the appendix. 
They show that there are some rooms that are in need of additional volumetric air flow to meet
the target rate of 4 to 6 air changes per hour or at least the minimum of 3 air changes per hour. 
This can be accomplished in the short term (until the heating season) by opening windows and
doors in the rooms/classrooms which will add at least 2 air changes per hour to the room.  Other
options include mechanical repair/upgrade or simple speed increase of existing units.  AC units
can also recirculate air to increase a room ACH.  A long term solution would be to install free
standing HEPA air cleaning devices.  This method of enhancing air flow in rooms is
recommended by all consensus agencies such as ASHRAE, the CDC, and by Harvard. 
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The following is a summary narrative of the findings for each school: 

• The Shaw Elementary School had 2 classrooms (7and 18) and the Band room (29) with
measured ACH less than 4, but all three rooms have existing supplemental window AC
units which would bring the ACH level to 4 or above if they were operating.  A few other
non-classrooms also had low ACH values due to an HVAC unit that was not operational or
none existed.  

• The Elmwood School had no classrooms with an ACH below 4 and only a few office or
miscellaneous rooms with ACH below 4.  

• The High School only had two classrooms with an ACH of less than 3 (room B224 was
turned off) with only a few others between 3 and 4 and the balance above 4.   A few rooms
in the high school could not be measured due to high ceilings or blocked placement of
diffusers.  

• The Junior High School had no rooms found with an ACH below 4.

LIMITATIONS

The contents of this report are based on OccuHealth, Inc.’s best professional judgement,
comparison of collected data with established industry guidelines and information obtained from
our client.

Thank you for the opportunity to be of service.  Please call either of the undersigned at 508-
339-9119 with any questions regarding this report. 

Regards,
OCCUHEALTH, INC.

Jay McNeff, Sr. Project Manager

Thomas E.  Hamilton, CIH
JTM/smh



ATTACHMENTS

Shaw School ACH Data Sheets

Elmwood School ACH Data Sheets

High School ACH Data Sheets

Junior High School ACH Data Sheet
















