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Glossary of Terms and Abbreviations 

ACH Air Change per Hour 

 A measure of airflow in a specified volume of space 

AHU Air Handling Unit 

 HVAC equipment, typically contains fans, filters, and heating and/or cooling coils 

AII room Airborne Infection Isolation room 

 Room with mechanical systems designed to reduce the spread of airborne 

infection disease to other areas 

ASHRAE American Society of Heating, Refrigerating, and Air-conditioning Engineers 

 Professional organization that supports industry research and publishes design 

best practice guidelines and standards 

BAS Building Automation System 

 Control system for building HVAC and lighting systems 

CAV Constant Air Volume  

 Describes the type of control of an AHU- this type of unit varies the supply air 

temperature but not the volume of airflow 

CFM Cubic Feet per Minute 

 Measure of volumetric flow, typically used for airflow 

DOAS Dedicated Outdoor Air System 

 AHU that supplies 100% conditioned outdoor air (does not mix ventilation air 

with recirculated room air) 

ERU Energy Recovery Unit 

 AHU with a heat exchanger to transfer heat between exhaust air and incoming 

outdoor air 

HEPA High Efficiency Particulate Air (filter) 

 A type of filter that can remove at least 99.97% of particles with a size of 0.3 

microns.  

HVAC Heating, Ventilation, and Air-conditioning 

 Term used to describe building systems and technical expertise of professionals 

MERV Minimum Efficiency Reporting Value 

 A filter’s ability to capture particles between 0.3 and 10 microns in size 

 A higher MERV rating captures a larger percentage of small particles 

 See Appendix D for MERV ratings and ratings by particle size 

OA Outdoor Airflow 

 Ventilation airflow 

RTU Roof Top Unit 

 An HVAC system located on the roof that contains all heating and cooling 

equipment in one packaged unit 

SF Square Feet 

 Measure of area 
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TAB Test and Balance 

 Measurement and adjustment of building HVAC equipment.  

VAV Variable Air Volume 

 Describes the type of control of an AHU- this type of unit varies both the supply 

air temperature and the volume of airflow to a zone 

 Also used to describe the piece of equipment in a zone that includes a damper to 

reduce airflow (VAV box) 

VRF Variable Refrigerant Flow 

 A type of refrigeration system that includes an outdoor condensing unit and 

indoor fan units with a cooling coil.  Sometimes the indoor unit also includes a 

heating coil. 
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Executive Summary 

Minneapolis Public Schools (MPS) requested individual facility ventilation studies for all occupied 
elementary, middle school, and high school buildings.  These studies identified improvements to the air 
handling units (AHUs) and ventilation in the buildings that will allow the building to meet current ASHRAE 
guidance to limit virus transmission in the ventilation system in the building.   
 
Adequate outdoor airflow, or ventilation, can dilute the number of viral particles in the breathing zone of 
a space.  Effective filtration can remove particles from the air.  However, viral particles are extremely 
small.  Most filters are not rated to capture particles as small as the virus that causes COVID-19, but some 
can capture a large fraction of viral-sized particles.  While it will not be practical to rely only on filtration, 
increasing filtration levels will reduce the number of viral particles in the air. 
 
This report provides the results for Windom Spanish Immersion School.  KFI has reviewed existing HVAC 
plans, Test-and-Balance (TAB) reports, and the building automation system (BAS).  KFI has also performed 
an onsite evaluation for the facility. 
 
Windom Spanish Immersion School has multiple air-handling units that supply different spaces.  The 
filtration levels of each HVAC system are detailed in the Building Assessment section, and the final filter 
MERV levels are provided in Table 1, Table 2, and Table 3.  The following is a description of these areas: 
 

1. There are four systems that were installed in 1992: S-01, S-02, S-03, and S-04.  These units serve 

classroom areas and media center.  The main classroom unit (S-01) is filtered at a MERV11 level, 

the others filter at MERV8.  We recommend replacing these units and replacing them with 

systems that can support MERV 14 filtration and meet today’s code ventilation levels.  

2.  Three systems were installed in 1997:  AHU-01, AHU-02, and AHU-03.   These units serve the 

administration areas, gymnasium, and several classrooms.  These units are filtered at a MERV8 

level.  We recommend replacing these units to units that can support MERV 14 filtration and 

because the R22 refrigerant these systems rely on has been phased out of production. 

3. There are two new units that have not been turned over to the owner yet.  These units serve the 

new classroom and kitchen spaces.  These units should be able to support MERV 14 filtration and 

are designed to meet current ventilation levels. 

There are two rooms near to the nurse’s office that could be converted to an isolation room: the Behavior 
Office or the Staff Lounge.  For either room, the conversion would require architectural updates to seal 
the room, installation of a dedicated exhaust in the room, and rebalancing of AHU-01.  A new exhaust fan 
and room pressure controller would need to be added to maintain the required pressure relationship.   
 
Through this project, a number of conditions were identified that could be corrected immediately Table 
1 summarizes corrections that MPS has completed.  Table 2 summarizes recommendations for future 
system updates that do not require significant capital improvements.    
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Table 3 identifies recommended improvements that will require a capital program expenditure to 
complete.  These improvements should be part of a larger capital effort for improvement to ventilation 
systems Districtwide. 
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Table 1: Summary of Immediate Corrections 

System Tag 
Existing 
Filtration 
Level* 

Serves Work in Progress 

S-01 MERV11 Classrooms L1 & L2 Replace final filters with MERV 14 

S-03 MERV8 Classroom LL Replace filters with MERV 14 

S-08 MERV13 Cafeteria Replace final filters with MERV 14 

S-09  MERV13 Kitchen Replace final filters with MERV 14 

 
 
Table 2: Summary of Recommendations without Significant Capital Expenditures 

System Tag 
Existing 
Filtration 
Level* 

Serves Recommendations 

AHU-1 MERV8 Administrative/Classrooms 
Provide a temporary HEPA filtration unit 
in the main office and in the nurse’s 
office 

AHU-2 MERV8 Gymnasium 
Provide a temporary HEPA filtration unit 
for the gymnasium 

AHU-3 MERV8 Art Classroom and ESL L2 
Provide temporary HEPA filtration units 
in these classrooms 

S-02 MERV8 Media Center 
Provide temporary HEPA filtration units 
in the media center 

S-04 MERV8 Multipurpose Area 
Provide temporary HEPA filtration units 
in the occupied areas served by this 
system 
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Table 3: Summary of Recommendations Requiring Capital Expenditures 

System Tag 
Existing 
Filtration 
Level* 

Serves Recommendations 

AHU-1 MERV8 Administrative/Classrooms 
Replace the unit to support higher 
filtration levels 

AHU-2 MERV8 Gymnasium 
Replace the unit to support higher 
filtration levels  

AHU-3 MERV8 Art Classroom and ESL L2 
Replace the unit to support higher 
filtration levels 

S-01 MERV11 Classrooms L1 & L2 

Replace the unit to support higher 
outdoor airflow rates 
Recommend replacement before 
the heating season 

S-02 MERV8 Media Center 

Replace the unit to support higher 
filtration levels  
Ensure air is fully circulating through 
the space at time of design 

S-03 MERV8 Classroom LL 

Replace the unit to support outdoor 
airflow rates 
Recommend replacement before 
the heating season 

S-04 MERV8 Multipurpose Area 

Replace the unit to support higher 
filtration levels and higher outdoor 
airflow rates 
Recommend replacement before 
the heating season 
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Disclaimer 

Performance guidelines provided in the report are for informational purposes only and are not to be 
construed as a design document.  Recommendations implemented should be installed in conformance to 
all local code requirements. 
 
Ventilation and filtration recommendations are provided based on ventilation requirements in the 
Minnesota 2020 Mechanical Code and guidance from ASHRAE on limiting viral transfer.  If equipment was 
installed under an earlier code that equipment is not required to comply with the 2020 code.    
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Introduction 

Windom Spanish Immersion Elementary School was originally constructed in 1920.  There have been a 
number of addition and renovation projects since the original construction, including a new cafeteria and 
kitchen in the final stages of construction this summer.  Windom South Recreation Center, part of the 
Minneapolis Parks and Recreation Board (MPRB), shares building space with the school. 
 
Variable-air-volume (VAV) systems provide heating, cooling, and ventilation to the building.  The ages of 
the air handling units (AHUs) in the facility range from 1992 to 2019.  While the 2019 units have been 
installed, the commissioning and owner turn-over of the 2019 units is not yet complete. 
 
Students have not occupied the school building since March of 2020 due to the COVID-19 pandemic.   
 
The SARS-CoV-2 virus causes coronavirus disease, or COVID-19.  The SARS-CoV-2 virus is new and research 
into the virus and disease spread is still evolving.  So far, we have learned that primary transmission route 
of the virus is via the air in droplets and aerosols.  Recommendations for reducing the spread of COVID-
19 focus broadly on: 1) maintaining social distance between people, 2) sanitizing and cleaning surfaces, 
and 3) reducing the number and circulation of viral particles in the air.  HVAC systems can influence this 
last item.   
 
Adequate outdoor airflow, or ventilation, can dilute the number of viral particles in the breathing zone of 
a space.  Effective filtration can remove particles from the air.  However, viral particles are extremely 
small, on the order of 0.12 microns.  Filters are typically rated by the size of particles that will be removed, 
for example, MERV 14 filters are rated to remove 95% of particles down to 3 microns.  While it will not be 
practical to rely only on filtration, increasing filtration levels will reduce the number of viral particles in 
the air. 
 
ASHRAE guidance is available online at:  
https://www.ashrae.org/technical-resources/reopening-of-schools-and-universities. 
 
This report provides the results for Windom Spanish Immersion School.  KFI has performed the following 
scope of work: 

 Reviewed the existing HVAC building plans and test and balance reports (TAB) to identify 

recommended improvements to the systems to meet current ASHRAE guidance for COVID19. 

 Performed an on-site assessment of the facility. 

 Reviewed the building automation system (BAS) to determine potential control changes to 

improve indoor air quality  

 
 
  

https://www.ashrae.org/technical-resources/reopening-of-schools-and-universities
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ASHRAE Guidance 

The American Society of Heating Refrigerating and Air-Conditioning Engineers (ASHRAE) provides 
research, standards, and continuing education that typically define best practice in the HVAC industry.  
ASHRAE has been developing industry standards for best practice in reducing HVAC spread of airborne 
illnesses for years.   
 
ASHRAE has released guidance for schools and universities to prepare for the reopening of school 
buildings.  This advice focuses on three core principles aimed at reducing the spread of COVID19: 

1. Increase outdoor air where possible 

a. Follow current ventilation standards at a minimum 

b. Ventilate at least 2 hours prior to occupancy 

c. Disable demand controlled ventilation during the pandemic 

2. Increase filtration levels where possible 

a. MERV15 filtration provides similar filtration levels as an N95 mask (95% of particles 

entrapped to 3 microns in size) 

b. MERV14 filtration is recommended where possible 

3. Maintain indoor environments between 40% and 60% relative humidity and temperatures 

between 68°F and 78°F where possible 

ASHRAE checklists for school opening and for monthly maintenance are included in Appendix D. 
 
This project focuses on the first two principles above.  It seeks to evaluate the ventilation and filtration 
levels in the existing systems, to evaluate system capacity to increase outdoor air and filtration levels, and 
to evaluate building control systems to recommend changes.  
 
Temperature maintenance for buildings is provided in Board Regulation 3520A.  Due to the complexity of 
establishing and maintaining relative humidity in a space, MPS is not evaluating the relative humidity as 
part of this study. 
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Building Assessment 

HVAC System Filtration and Ventilation 
Variable-air-volume (VAV) systems provide heating, cooling, and ventilation to most areas in the 
building.  The majority of the air side systems are nearing the end of their useful lives.  Two units (S-08 
and S-09) are new and have not yet been turned over to the owner.  These units serve the new cafeteria 
and kitchen areas. 
 
A matrix was developed for the school systems with airflows, static pressures, filtration, and control 
details.  This matrix is provided in Appendix A. 
 
Table 4: System Overview 

System Tag Age Serves System Type 

AHU-1 1997 ADMIN/ CLASSROOMS VAV 

AHU-2  1997 GYMNASIUM LL CAV Single Zone 

AHU-3 1999 ART/CLASSROOM L2 CAV Single Zone 

S-01 1992 CLASSROOMS L1 & L2 VAV 

S-02 1992 MULTI-MEDA CENTER VAV 

S-03 1992 ART/ CLASSROOM LL Single Zone 

S-04  1992 MULTI-PURPOSE AREA Single Zone 

S-08 2019 CAFETERIA VAV Single Zone 

S-09  2019 KITCHEN VAV Single Zone 
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AHU-01 
AHU-01 is a VAV unit that serves the office and administrative areas as well as several classrooms.  This 
unit is designed to provide more outdoor air than required by code.  The actual outdoor airflow 
measurement is not reported in the TAB report.   
 
Table 5: System Ventilation and Static Pressure – AHU-01 

System 
Area Served 

[sf] 
Actual OA 

[cfm] 
Design OA 

[cfm] 
Code OA 

[cfm] 
Design Total 

SP [in wc] 
Actual Total 

SP [in wc] 

AHU-01 6,440 NR 4,038 2,196 NR NR 

*NR = Not Reported in TAB report 
 
The filter bank is shown in Figure 1.  The filters installed are MERV 8.  The actual total static pressure for 
this unit was not reported in the TAB report and the design total static pressure was not reported in the 
design documents. 
 
There is little information available for this unit, but given the age of the unit and the size of the filter 
pressure drop it would need to support, it is likely that this unit would need to have the fans replaced to 
support higher filtration.  The fan would need to support an additional 0.5 in.w.g. of static pressure to 
move to MERV 14 filters.   
 
This unit has a DX cooling coil that use R22 refrigerant.  As this refrigerant has been phased out of 
production and the unit is reaching the end of its expected life, the district should consider replacing the 
entire unit rather than investing in the cost of new fans. 
 
As an immediate solution, portable HEPA filtration units could be used in the office area and in the nurse’s 
office.  One portable HEPA filtration unit that circulates up to 2,000 CFM costs $4,000, and requires 
minimal set up. 
 

  
Figure 1: Filter Bank - AHU-01  
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AHU-02 
This CAV unit serves the gym.  The gym is shared between the MPRB and Windom school.  .  This unit was 
designed at higher outdoor airflow level than required by code today’s code.  The actual outdoor airflow 
measurement is not reported in the TAB report.   
 
Table 6: System Ventilation and Static Pressure – AHU-02 

System 
Area Served 

[sf] 
Actual OA 

[cfm] 
Design OA 

[cfm] 
Code OA 

[cfm] 
Design Total 

SP [in wc] 
Actual Total 

SP [in wc] 

AHU-02 4,760 NR 2,600 1,904 NR NR 

*NR = Not Reported in TAB report 
 
The filter bank is shown in Figure 2.  The filters installed are MERV 8.  The actual total static pressure for 
this unit was not reported in the TAB report.  The filter frame in the unit was loose. 
 
There is little information available for this unit, but given the age of the unit and the size of the filter 
pressure drop it would need to support, it is likely that this unit would need to have the fans replaced to 
support higher filtration.  The fan would need to support an additional 0.5 in.w.g. of static pressure to 
move to MERV 14 filters.   
 
This unit has a DX cooling coil that use R22 refrigerant.  As this refrigerant has been phased out of 
production and the unit is reaching the end of its expected life, the district should consider replacing the 
entire unit rather than investing in the cost of new fans. 
 
As an immediate solution, portable HEPA filtration units could be used in the gymnasium. 
 

 
Figure 2: Filter Bank - AHU-02  
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AHU-03 
This CAV unit serves the second floor art and ESL rooms.   .  This unit is designed to meet the outdoor air 
flow rate required by today’s code.  The actual outdoor air flow measurement is not reported in the TAB 
report.   
 
Table 7: System Ventilation and Static Pressure – AHU-03 

System 
Area Served 

[sf] 
Actual OA 

[cfm] 
Design OA 

[cfm] 
Code OA 

[cfm] 
Design Total 

SP [in wc] 
Actual Total 

SP [in wc] 

AHU-03 1,342 NR 700 687 NR NR 

*NR = Not Reported in TAB report 
 
The filter bank is shown in Figure 3.  The filters installed are MERV 8.  The actual total static pressure for 
this unit was not reported in the TAB report.   
 
There is little information available for this unit, but given the age of the unit and the size of the filter 
pressure drop it would need to support, it is likely that this unit would need to have the fans replaced to 
support higher filtration.  The fan would need to support an additional 0.5 in.w.g. of static pressure to 
move to MERV 14 filters.   
 
This unit has a DX cooling coil that use R22 refrigerant.  As this refrigerant has been phased out of 
production and the unit is reaching the end of its expected life, the district should consider replacing the 
entire unit rather than investing in the cost of new fans. 
 
As an immediate solution, temporary portable HEPA filtration units could be used in these classrooms. 
 

 
Figure 3: Filter Bank - AHU-03  
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S-01 
This VAV unit serves the majority of the classroom space in the school.   
 
Table 8: System Ventilation and Static Pressure – S-01 

System 
Area Served 

[sf] 
Actual OA 

[cfm] 
Design OA 

[cfm] 
Code OA 

[cfm] 
Design Total 

SP [in wc] 
Actual Total 

SP [in wc] 

S-01 26,173 NR 3,745 10,552 3.25 NR 

*NR = Not Reported in TAB report 
 
The filter bank is shown in Figure 4.  The unit is operating with MERV 8 for the pre filters and MERV 11 
final bag filters.  The actual total static pressure for this unit was not reported in the TAB report.  However, 
based on the brake horsepower and static pressures in the design documents, this unit should be able to 
support a higher filtration level.  However, we recommend measuring the total static pressure and supply 
fan brake horsepower at the time of filter replacement to confirm that the fan can support the new filters. 
 
The outdoor airflow for S-01 is listed at 10% of the total supply flow in the design documents.  This AHU 
was installed under an earlier code when it was installed in 1992.  Current code requires almost three 
times this amount.  Increasing the outdoor air flow would mean that the heating coil in this unit cannot 
heat to the design supply temperature.  Based on the design documents, the system will need an 
additional 165 MBH of heating capacity at winter design conditions. 
 
As an immediate solution, we recommend rebalancing the unit to increase the outdoor airflow and 
replacing the filters with MERV14 filters.  We recommend replacing this system before the heating season 
as the system will likely need supplementary heat at the higher outdoor air flow rate. 
 

   
Figure 4: Filter Bank S-01 (Pre-Filters on left, Final Filters on right) 
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S-02 
This unit serves the media center.  
 
Table 9: System Ventilation and Static Pressure – S-02 

System 
Area Served 

[sf] 
Actual OA 

[cfm] 
Design OA 

[cfm] 
Code OA 

[cfm] 
Design Total 

SP [in wc] 
Actual Total 

SP [in wc] 

S-02 5,043 NR 800 1,548 2.6 NR 

*NR = Not Reported in TAB report 
 
The unit is operating with MERV 8 filters.  The actual total static pressure for this unit was not reported in 
the TAB report.  Based on the brake horsepower and static pressures in the design documents, this unit 
may not be able to support a higher filtration level.  
 
The outdoor airflow for S-02 is listed at 10% of the total supply flow in the design documents.  We 
recommend measuring the actual outdoor airflow to verify this flowrate.  This AHU was installed under 
an earlier energy code when it was installed in 1992.  Current code requires close to twice this amount.  
We recommend rebalancing the outdoor airflow for this unit to the 2020 Minnesota Mechanical Code 
levels and current code levels.   
 
The media center supplies air from diffusers on the balcony and returns air under the balcony (see Figure 
5).  The supply air diffusers appear to be high velocity diffusers that typically have good throw to send the 
supply air to the center of the room, however there are areas under the balcony to the rear of the return 
grilles that may not get adequate supply airflow.  Relocating supply and exhaust for these areas could 
provide better circulation.  As an immediate solution, portable filtration units could provide additional 
particle entrapment and could improve circulation in this space.  For a permanent solution, we 
recommend replacing this unit. 
 

 
Figure 5: Media Center Supply and Return - Area behind shelves has little circulation  
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S-03 
This unit supplies air to the art classroom on the lower level.   
 
Table 10: System Ventilation and Static Pressure – S-03 

System 
Area Served 

[sf] 
Actual OA 

[cfm] 
Design OA 

[cfm] 
Code OA 

[cfm] 
Design Total 

SP [in wc] 
Actual Total 

SP [in wc] 

S-03 1,714 NR 190 684 2.25 NR 

*NR = Not Reported in TAB report 
 
The filter bank for S-03 is shown in Figure 6.  The unit is operating with MERV 8 filters.  The actual total 
static pressure for this unit was not reported in the TAB report.  However, based on the brake horsepower 
and static pressures in the design documents, this unit should be able to support a higher filtration level.  
We recommend measuring the total static pressure and supply fan brake horsepower at the time of filter 
replacement to confirm that the fan can support the new filters 
 
The outdoor airflow for S-03 is listed at 10% of the total supply flow in the design documents.  We 
recommend measuring the actual outdoor airflow to verify this flowrate.  This AHU was installed under 
an earlier energy code when it was installed in 1992.  Current code requires close to three times this 
amount.  Increasing the outdoor airflow would mean that the heating coil in this unit cannot heat to the 
design supply temperature.   
 
As an immediate solution, we recommend increasing the outdoor airflow and replacing the filters with 
MERV14 filters.   We recommend replacing this system before the heating season as the system will likely 
need supplementary heat at the higher outdoor airflow rate. 
 

 
Figure 6: Filter Bank S-03   
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S-04 
This unit serves the multipurpose area on the lower level as well as the corridor and other areas outside 
of the new cafeteria.   
 
Table 11: System Ventilation and Static Pressure – S-04 

System 
Area Served 

[sf] 
Actual OA 

[cfm] 
Design OA 

[cfm] 
Code OA 

[cfm] 
Design Total 

SP [in wc] 
Actual Total 

SP [in wc] 

S-04 3,003 NR 304 742 1.60 1.27 

*NR = Not Reported in TAB report 
 
The filter bank for S-04 is shown in Figure 7.  The system has MERV8 filters.  There is only 0.33 in.w.c. 
difference between the design and actual static pressure.  Changing to MERV14 filters would likely need 
an additional 0.5 in w.c.  An increase in static pressure beyond the design conditions brings this fan very 
close to the nameplate fan power and is not recommended.   
 
The outdoor airflow for S-04 is listed at 10% of the total supply flow in the design documents.  We 
recommend measuring the actual outdoor airflow to verify this flowrate.  This AHU was installed under 
an earlier energy code when it was installed in 1992.  Current code requires more than twice this amount 
when treating the occupied areas in this system as classrooms.  Increasing the outdoor airflow would 
mean that the heating coil in this unit cannot heat to the design supply temperature.   
 
As an immediate solution, we recommend increasing the outdoor airflow and replacing the filters with 
MERV14 filters.   We recommend replacing this system before the heating season as the system will likely 
need supplementary heat at the higher outdoor airflow rate. 
 

 
Figure 7: Filter Bank - S-04 
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S-08 
This unit serves the new cafeteria.  It has not yet been turned over to the owner.   
 
Table 12: System Ventilation and Static Pressure – S-08 

System 
Area Served 

[sf] 
Actual OA 

[cfm] 
Design OA 

[cfm] 
Code OA 

[cfm] 
Design Total 

SP [in wc] 
Actual Total 

SP [in wc] 

S-08 2,833 NR 2,350 2,044 3.57 NR 

*NR = Not Reported in TAB report 
 
The design filtration level of this unit is MERV 13.  It may be able to support MERV 14.  Given that this is 
a new unit, it is likely able to support MERV 14.  However, we recommend confirmation of the actual 
total static pressure for the unit when the filters are replaced. 
 

S-09 
This unit serves the new kitchen.  It has not yet been turned over to the owner.   
 
Table 13: System Ventilation and Static Pressure – S-09 

System 
Area Served 

[sf] 
Actual OA 

[cfm] 
Design OA 

[cfm] 
Code OA 

[cfm] 
Design Total 

SP [in wc] 
Actual Total 

SP [in wc] 

S-09 1,452 NR 4,800 430 3.37 NR 

*NR = Not Reported in TAB report 
 
The design filtration level of this unit is MERV 13.  Given that this is a new unit, it is likely able to support 
MERV 14.  However, we recommend confirmation of the actual total static pressure for the unit when 
the filters are replaced. 
 

Intake and Exhaust Separation 
Exhaust and intake locations are detailed in the table in Appendix A.  No deficiencies were noted. 
 

Building Automation System 
The building automation system was reviewed for system schedules and control.  Details are included in 
Appendix A. 
 
Before the building is occupied, we recommend changing the system operation schedules on the BAS to 
start the AHUs 2 hours before occupancy. 
 
We recommend disabling demand control ventilation and bringing in the maximum outdoor air when the 
systems are running.  We recommend disabling demand control for AHU-01, AHU-02, S-01, S-02, S-04, 
and S-08. The other AHU’s did not display any setpoints on the graphics; however, we recommend 
reviewing the other units and disabling the demand control ventilation if this sequence is programmed in 
those units. 
 
Maximizing the economizer mode would help with ventilation when outside temperatures are 71°F or 
below.  We recommend disabling the economizer sequence once outside air temperatures reach 71°F.  In 
addition to increasing the enable temperature for economizer modes, we recommend implementing max 
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VAV damper positions for all VAVs during economizer mode to maximize the ventilation airflow to the 
VAVs. 
 

Health and Office Area Airflow 
Summaries of the airflows in the health office and main office are provided in Table 14 and Table 15 
respectively.  The outdoor air flow for AHU-01 that serves these areas is 50% of the maximum supply flow.  
The airflows in these areas meet 2020 Minnesota ventilation code levels.  Air from the health office is 
mixed with the general AHU-01 return air so it would need a separate system to serve as an isolation area.  
A stand-alone HEPA filtration unit located in the health office would limit the viral particles that are 
returned to the AHU. 
 
 
Table 14: Health Office Airflow 

Health area 
HVAC System 

Supply Airflow 
to Health 

Room (cfm) 

Area of Health 
Room (sf) 

Ceiling Height 
of Health 
Room (ft) 

Current ACH Percent OA 

AHU-01 320 212 9.8 9.2 50% 

 
Table 15: Main Office Airflow 

Office area* 
HVAC System 

Supply 
Airflow (cfm) 

Area of Main 
Office (sf) 

Ceiling Height 
(ft) 

Current ACH Percent OA 

AHU-01 500 407 9.8 7.5 50% 

*Reception areas 
 

Potential Isolation Areas 
Areas have been identified that could be renovated to serve as an isolation room for students who fall ill 
during the day.  This are would need to be designed around ASHRAE Standard 170-2017 Ventilation Of 
Health Care Facilities for Airborne Infection Isolation (AII) Rooms.  The AII room would need to be 
maintained with a negative pressure relationship to adjoining rooms with a minimum of 2 ACH of outdoor 
air and a minimum 12 ACH of total supply air.  All room air will need to be exhausted.  If the 12 ACH of 
supply air is not possible, a HEPA filtered recirculating unit could be provided to increase equivalent ACH 
requirements.  When the room is not used for AII conditions, the room would need to remain with a 
negative pressure relationship and the minimum supply air rate could be reduced to 6 ACH. 
 
MPS directed us to review areas near the nurse’s office to identify areas that could serve as airborne 
infection isolation room.  At this facility there are two rooms that could potentially be converted to 
isolation areas: the behavior office or the staff lounge.  Both of these areas are in the main office area of 
the school, not far from the health office.    
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Table 16: Airflow of Potential Isolation Areas 

Room or 
Area 

HVAC 
System 

Supply 
Air Flow 

(cfm) 

Floor 
Area (sf) 

Ceiling 
Height 

(ft) 

Current 
Total 
ACH 

Current 
ACH of 

OA 

Required 
ACH 

Required 
ACH of 

OA 

Behavior 
Office 

AHU-01 300 217 9.8 8.4 4.2 12 2 

Staff 
Lounge 

AHU-01 320 201 9.8 9.7 4.9 12 2 

 
The Behavior Office (room 135) is served by AHU-01 along with the office and nurse areas.  Its location is 
highlighted in red in Figure 8.  If this area were to be converted to an isolation room it would need to have 
the following renovations: 

 The room walls sealed 

 The air transfer paths revised 

 A new dedicated exhaust system at approximately 15 ACH (550 CFM) 

 A new VAV box with reheat at 12 ACH (450 CFM) 

 A new supply air duct extended from the main supply duct to the new VAV  

 Rebalancing of AHU-01 to adjust the supply and return air flow 

 A new exhaust fan  

 A room pressure controller to maintain the required pressure relationship  

The anticipated capital construction costs would be between $90,000 to $110,000. 
 
The Staff Lounge (room 132) is served by AHU-01 along with the office and nurse areas.  Its location is also 
highlighted in red in Figure 8.  If this area were to be converted to an isolation room it would need to have 
the following renovation: 

 A new door installed  

 The room walls sealed 

 The air transfer paths revised  

 The return air duct from AHU-01 extended to return air from Workroom 131 

 A new dedicated exhaust system at approximately 15 ACH (500 CFM)  

 A new VAV box with reheat at 12 ACH (400 CFM) 

 A new supply air duct extended from the main supply duct to the new VAV box 

 Rebalancing of AHU-01 would need to be re-balanced to adjust the supply and return airflow 

 A new exhaust fan  

 A room pressure controller to maintain the required pressure relationship 

The anticipated capital construction costs would be between $110,000 to $130,000.  
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Figure 8: Potential Isolation Areas 
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Recommendations 

We recommend the following changes be made to the HVAC systems at Windom Spanish Immersion 
School: 

HVAC System Updates 

AHU-01 
Immediate Updates 

 Provide a temporary portable filtration unit for the office and one for the nurse’s office while 

more permanent solutions are being implemented 

Future Updates 

 Replace this unit to support a higher filtration level and to update to a new refrigerant 

AHU-02 
Immediate Updates 

 Provide a temporary portable filtration unit for the gymnasium 

Future Updates 

 Replace this unit to support a higher filtration level and to update to a new refrigerant 

AHU-03 
Immediate Updates 

 Provide a temporary portable filtration unit for the art room and ESL room on level 2 

Future Updates 

 Replace this unit to support a higher filtration level and to update to a new refrigerant 

S-01 
Immediate Updates 

 Increase the outdoor airflow to meet today’s code 

 Replace final filters with MERV 14 filters 

Future Updates 

 Replace this unit to support a higher outdoor airflow rate or add supplemental heat before the 

heating season  

S-02 
Immediate Updates 

 Provide temporary portable filtration units for the media center 

Future Updates 

 Replace this unit to support a higher outdoor airflow rate or add supplemental heat before the 

heating season  
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S-03 
Immediate Updates 

 Provide a temporary portable filtration units for the lower level art room 

Future Updates 

 Replace this unit to support a higher outdoor airflow rate or add supplemental heat before the 

heating season  

S-04 
Immediate Updates 

 Provide a temporary portable filtration units for the lower level multipurpose room 

Future Updates 

 Replace this unit to support a higher filtration rate and a higher outdoor airflow rate  

S-08 
Immediate Updates 

 Replace final filters with MERV14 

S-09 
Immediate Updates 

 Replace final filters with MERV14 

Potential Health Office Ventilation Changes 
Immediate Updates 

 Provide a temporary portable filtration unit while more permanent solutions are being 

implemented 

Potential Isolation Areas 
 Renovate Behavior Room or Staff Lounge to serve as an isolation room. 

Control Changes 
 Disable demand controlled ventilation  

 Reschedule air handling units to start 2 hours before building occupancy 

 Maximize economizer mode 
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Appendices 
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Appendix A – Matrix of Existing HVAC Systems 
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Appendix B – Building System Maps 
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Appendix C – Building Equipment Location Maps 
Created by MPS staff 
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Appendix D – Portable HEPA Filtration Unit 
AJ Manufacturing portable HEPA units. 
Retail: $4,050.   Set up takes approximately 1 hour. 
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Appendix E – MERV Filter Ratings 
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