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TECHNICAL MEMORANDUM 1579.002.001 
 
 
DATE: .......................... August 6, 2020 
 
TO: COMPANY: ...... Gladstone School District 

ATTENTION: .... Ryan Johnson 
 
FROM:  ......................... Mark D. Jones, PE, LEED AP 
 
SUBJECT: ................... HVAC Recommendations to Minimize Virus Spread 

1. Introduction 
Gladstone school district is a four-school district in Gladstone, OR. The four schools 
are Gladstone HS, Kraxberger MS, John Wetten ES and Gladstone Center for 
Children and Family. The district is in the process of planning and preparing for when 
school reopens for in-person learning. Gladstone School District hired R&W 
Engineering to prepare a technical memorandum outlining recommendations for 
heating, ventilation and air conditioning (HVAC) system operations to limit the spread 
of viruses in its schools.  
 
The virus that causes COVID-19 is spread by respiratory droplets that are released 
when people talk, cough, or sneeze1. These droplets can remain airborne for minutes 
or hours at a time2. For this reason, the HVAC system at a school plays a crucial role 
in the potential person to person spread of the virus through the air. This memorandum 
contains actionable steps Gladstone School District can take which will limit airborne 
transmission of viruses in its schools. Following these recommendations will improve 
indoor air quality, and most importantly can help to keep students, teachers, 
employees and anyone else spending time in a school healthy.  
 
This report focuses solely on HVAC equipment operation and its role in the spread of 
COVID-19 and other viruses through the air. All other preventative measures 
(personal protective equipment, social distancing etc.) recommended by the CDC 
should be followed in combination with the recommendations of this report.  
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2. Recommended Ventilation and Airflow Amounts 

 
The amount of outside air (i.e. ventilation) being brought into a room is an important 
factor in indoor air quality. Increasing ventilation effectively dilutes airborne particles 
indoors, including viruses. The American Society of Heating Refrigeration and Air 
conditioning Engineers (ASHRAE) has recommended that ventilation amounts be 
increased as much as possible during the COVID-19 pandemic3. 
 
Beyond bringing in fresh air, it is also important that the air inside a room is circulated 
through the HVAC unit filters to clean the air and replaced by new air to dilute airborne 
particles. Air changes per hour (ACH) is a useful metric in determining if the air in a 
room is being sufficiently circulated and replaced with new air. The ACH is the number 
of times the full volume of air in a room is replaced. The American Society of Heating 
Refrigeration and Air conditioning Engineers (ASHRAE) recommends between 6 and 
20 air changes per hour in K-12 classrooms4. Meeting this recommendation is not 
always feasible without expensive upgrades to the existing HVAC equipment and 
ductwork and/or re-balancing of the system's airflow. It should also be noted that it is 
more difficult to reach these recommended levels in rooms with higher ceilings. The 
ACH for a given classroom, or any other room, can be calculated with this formula: 
  

 

 
ACH – Air changes per hour 
CFM – Total supply air to room (cubic feet per minute ft3/minute) 
Afloor – Total room floor area (square feet ft.2) 
Hwall – Average floor to ceiling height (feet ft.)  
 
In order to determine the exact supply air and ventilation (outside air) amounts, a 
Testing, Adjusting and Balancing (TAB) contractor should be hired to take airflow 
measurements on specific equipment (if school district personnel are not able to). The 
TAB contractor can tell exactly how much outside air is being supplied, as well as the 
total supply CFM. That information will allow for accurate ventilation and ACH 
calculations. Even if meeting ASHRAE recommended ACH is not possible with 
existing equipment, it is strongly recommended that ventilation amounts be increased 
as much as possible. 
 
It is also possible to get a rough estimate of outside air percentage by viewing outside 
air damper position on site as well as on control screens or calculating outside air 
percentage based on airflow temperature readings at air handling units but these 
methods are not as accurate as airflow measurements. For example, using airflow 
temperature reading, if the mixed air temperature (return and outside air) is halfway 
between the return and outside air temperatures, outside air is approximately 50% of 
supply. If the mixed air temperature is the same as outside air temperature, then 
outside air is 100%. In this case, it is important to take mixed air temperature readings, 
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where the airflow is thoroughly mixed. 
 
Once the ACH for a given room is known, reference figure 1 below to get an estimate 
on how long in minutes it will take for airborne contaminants (including virus containing 
droplets) to be removed, with proper filtration. The center and right columns in figure 
1 give the amount of time it takes for 99% and 99.9% of airborne particles to be 
completely removed from a room, respectively. Table 1 assumes perfect air mixing, 
and that there is no source of particles in the room. It should be used as a reference 
point and be considered as an estimation, actual removal times will vary room by 
room.  
 

 
Table 1. Table B.1 from CDC guidelines for Environmental Infection Control in Healthcare 
Facilities5. 
 
Evidence shows that bringing more fresh air into schools and classrooms will not only 
help limit the spread of airborne virus containing droplets, but it will also help create a 
healthier indoor environment. Increasing ventilation rates above those required by 
code and/or recommended by ASHRAE has been shown to reduce student illness 
related absences at elementary schools6. Additionally, research has shown that 
students have better cognitive function with lower carbon dioxide (CO2) levels 
(accomplished through increased ventilation) in classrooms7.  

 
It is important to note that increasing ventilation may lead to occupant discomfort if the 
outside temperature is very hot or cold. However, Gladstone School District is located 
in the Willamette Valley which has a very favorable climate for utilizing increased 
ventilation strategies as the temperatures are mild throughout most of the year. In our 
climate, on warmer days, a night purge as recommend above can have the added 
benefit of pre-cooling the school with cooler night air, which will help occupants stay 
comfortable. Determining exactly how much ventilation can be increased while 
maintaining an acceptable level of comfort must be done on a case by case basis. 
Some trial and error may be necessary in this process.  

Another important consideration when increasing ventilation amounts is the effect it 
will have on HVAC equipment. Increasing ventilation will accelerate wear and tear on 
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filters meaning they will have to be replaced more frequently since outside air contains 
higher concentrations of airborne particles. It can also increase wear and tear on heat 
and cooling plants (boilers, chillers, furnaces etc.) as they will need to work harder. 
Since Gladstone School District does not have glycol in its heating or cooling water 
loops, freeze protection must be considered throughout this process to prevent 
damaging coils or pipes. A registered professional engineer can analyze specific 
HVAC systems and equipment in order to understand the exact impacts utilizing the 
above strategies will have.  

Increasing ventilation will also increase equipment energy consumption, and therefore 
increase utility bill cost. That being said, minimizing the spread of COVID-19 in schools 
and improving the health of occupants should be the first priority. 

3. Recommended HVAC Controls Strategies to Minimize Virus Spread 
 
There are many HVAC control strategies which can be utilized to improve indoor air 
quality and limit the spread of viruses in schools. The feasibility of putting these into 
practice will depend largely on how a school’s HVAC equipment is being controlled 
(digital controls, manual controls, pneumatics, etc.). Gladstone school district does 
have older Honeywell digital HVAC control systems, but they are outdated and not 
entirely functional. It is recommended that the district updates their controls to more 
advanced systems, which will allow easier implementation of a wider range of virus 
prevention measures. Incentive money for upgrading controls systems is available to 
the district via Energy Trust of Oregon, as well as the state of Oregon. More modern 
control systems will be capable of utilizing more advanced strategies to minimize virus 
spread in schools and will allow the district to have better understanding and control 
of their HVAC. All of the following strategies are recommended wherever possible: 
 

 Increase outside air percentages on all HVAC units. This includes packaged 
rooftop units, air handlers, heat pumps, heating and ventilation units, and any 
other HVAC equipment which is capable of supplying outside air. Facilities staff 
will need to adjust outside air dampers manually, or via a digital control system. 

 
 HVAC units should be scheduled to be in occupied mode for at least two hours 

in the morning before the school becomes occupied. This can be adjusted via 
thermostats or digital controls.  
 

 Operate ventilation systems as much as possible, up to 24 hours a day. 
 

 Schedule ventilation amounts to be higher during times of increased activity 
(morning, between classes, lunch, end of day etc.).  

 
 Disable demand-controlled ventilation (DCV) wherever possible. Demand 

controlled ventilation reduces the supply of fresh air via carbon dioxide sensors 
or occupancy sensors, which is counterproductive to the goal of minimizing 
virus spread.  
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 Schedule morning and/or night “purges”. A purge is a complete flushing of all 
indoor air and replacing it with outdoor air. This is accomplished by operating 
100% outdoor air ventilation equipment, running all exhaust fans, and opening 
up exhaust dampers and windows wherever possible before and/or after the 
school is occupied3.  
 

 Operate restroom exhaust fans whenever building is occupied, or as much as 
possible. Increasing the amount of air exhausted from a school decreases the 
amount of air which is recirculated and dilutes indoor air. ASHRAE 
recommends operating restroom exhaust fans constantly during the COVID-19 
pandemic3. 

 
 Maintain indoor relative humidity levels between 40-60%. Proper humidity 

levels reduce the amount of time virus containing particles stay airborne and 
benefits human immune systems in preventing infection10. 

 
4. Retrofit Options 

There are many options for air cleaning and filtration which can be effective and help 
to minimize virus spread at schools. ASHRAE’s current recommendations focus 
mainly on high efficiency filters and UV-C lamps since there is peer reviewed research 
proving them to be effective in reducing virus transmission. Other technologies such 
as ionization claim to be effective, but there is a lack of hard evidence supporting them. 
When applying these other technologies it is important to consider the manufacturers 
test data carefully and follow all installation instructions closely. Below is an overview 
of some available technologies and rough order of magnitude costs for installing them 
in schools.  

Filters 
Air filtration is an important part of maintaining a healthy building and improving indoor 
air quality. Traditional filters used in HVAC equipment are not effective in trapping 
small virus containing droplets and will only capture larger droplets. The effectiveness 
of an air filter is typically categorized by its Minimum Efficiency Reporting Value 
(MERV) rating. It is estimated that the virus causing COVID-19 is approximately 0.125 
microns (μm) in diameter8. The higher the MERV rating, the more effective the filter is 
at removing airborne particles. 
 
During the COVID-19 pandemic ASHRAE recommends upgrading filters to MERV-13, 
with MERV-14 being preferred3. This recommendation should be followed in 
conjunction with other air cleaning technologies (outlined below), as high MERV filters 
alone will not capture most virus containing particles. Gladstone School District is 
currently using MERV-8 filters which are typically 1-2” thick, MERV-13 or MERV-14 
filters are typically 2-5” thick. Whether or not the existing equipment can handle 
retrofitting higher MERV filters will need to be determined on a case by case basis. It 
is important to note that higher efficiency filters have higher pressure drops across 
them which can impede airflow to below ASHRAE recommended ACH. It is imperative 
that the filters used do not adversely affect airflow as this would be counterproductive. 
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In general, the highest efficiency filter which will not impede airflow through HVAC 
equipment should be used. Appropriate filters should be determined on a case by 
case basis for each individual system.  

UV-C 
UV-C radiation is a subset of UV light, specifically it has wavelengths between 200 
and 280 nanometers. UV-C is on the higher frequency end of the UV spectrum, 
meaning it is slightly more energetic than typical UV light. Typical UV light is not 
effective for preventing virus transmission, but it is typically used in other applications 
such as for cleaning heating/cooling coils9. UV-C is also known as Germicidal 
Ultraviolet (GUV) since it is proven to kill bacteria and deactivate viruses9. UV-C is a 
proven means of air disinfection, and it can be used either inside of HVAC equipment 
or can be deployed in occupied spaces at higher room levels where humans will not 
see it (“upper room GUV”).  
 
Several manufacturers make UV-C lamps which can be installed inside air handlers 
or other ductwork to effectively clean recirculated air. The cost of this option will vary 
on a case by case basis, but as a rule of thumb the installed equipment cost is around 
$375 per square foot of heating or cooling coil in the HVAC equipment. See 
Appendix for a typical product sheet and cost estimate.  

Installing UV-C bulbs inside of HVAC equipment upstream of filters is effective in 
cleaning recirculated air. However, it will not have any immediate impact in occupied 
spaces if airborne viruses are being transmitted before the air is recirculated. Upper 
room GUV is installed in occupied rooms and actively cleans the air in the upper 
portions of the room. If the air in the room is being properly circulated, upper room 
GUV is effective at the room level. Upper room GUV can be installed as a standalone 
system, or combined with a ceiling fan to ensure proper circulation. Installed 
equipment costs of these fans is $2,500-$3,500.  See Appendix for typical product 
sheet and cost estimate. 
 
Bipolar Ionization 
Needlepoint bipolar ionization uses small amounts of electricity to produce ions in the 
air which will deactivate viruses and disinfect air. This process also causes smaller 
droplets to conglomerate in the air and become large enough to be removed by 
traditional filters. This effectively increases the efficiency of traditional filters without 
having to make any changes to them. There are multiple products on the market which 
use this technology and they can be installed relatively easily inside of ductwork, at 
HVAC units or otherwise. Unlike traditional ionization, this technology does not create 
ozone, which can be harmful to humans. In larger HVAC equipment, multiple ionizers 
can be used to properly treat larger volumes of air. As mentioned above, it is important 
to note that there is a lack of peer reviewed studies showing bipolar ionization to be 
effective against viruses. For this reason manufacturers’ claims must be carefully 
reviewed and installation instructions followed correctly. Installed equipment costs of 
this technology is $1,000-$8,000. See Appendix for typical product sheet and cost 
estimate.  
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Portable HEPA Filters 
High efficiency particulate air (HEPA) filters remove very small particles from the air 
and improve indoor air quality. Installing HEPA filters inside of HVAC equipment leads 
to a large pressure drop and usually severely impedes airflow, so this is not a 
recommended option. Portable HEPA filters can be installed in occupied spaces 
(classrooms, offices etc.) to clean air in a room. These will only clean the air passing 
through the unit, so it is necessary that air is being circulated through the room and 
that the unit is installed in an advantageous location to maximize air cleaning. It is also 
important to note that it is possible that the smallest virus containing airborne particles 
may be too small to be removed by a HEPA filter. That being said, many virus 
containing droplets are larger or attached to other particles and HEPA filters are 
effective in capturing those. There are a wide range of available portable HEPA filters, 
and the cost varies greatly depending on the size of the room and the specific product. 
Installed equipment costs of this technology is $500-$1,000. See Appendix for typical 
product sheet and cost estimate. 
 
Humidification 
As noted in section 3 above, maintaining indoor relative humidity levels between 40-
60% reduces airborne virus transmission10. This is especially important in the winter 
months when the air is dryer. Human immune systems are more effective at 
preventing infections when relative humidity levels are higher. Additionally, higher 
humidity levels will cause larger airborne virus containing particles to drop out of the 
air faster which minimizes how far they will spread10. It is recommended that 
humidifiers be installed in schools, especially in winter, to keep occupants healthy and 
help them protect themselves from infection. There are many available humidification 
products which can be easily installed in classrooms and other areas at a school. The 
cost will depend on the size of the space being humidified, but installed equipment 
costs generally will range from $6,000 and up per unit. See Appendix for typical 
product sheet and cost estimate. 
 

5. Summary and Conclusion 
There are many actionable steps Gladstone School District can take which will limit 
the spread of airborne pathogens and increase the indoor air quality at their schools 
in light of the current pandemic. In general, the more outside air being brought into a 
school the better. There are many low-cost strategies which will increase fresh air 
supply. Since budget is often a concern for school districts and installing expensive 
air cleaning technologies is not always feasible, implementing lower cost ventilation 
and other control strategies may be the most realistic approach. These strategies can 
be implemented manually or via the building’s HVAC control system. It is important to 
remember the downsides of increased ventilation such as increased utility costs, 
potential occupant discomfort and increased maintenance. Several options for 
retrofitting the HVAC systems exist, such as improved filters, UV-C lights, upper room 
GUV, bipolar ionization, HEPA filters and humidification. These are typically higher 
cost but can be very effective in deactivating airborne viruses. Among these 
technologies, ASHRAE’s official recommendation is UV-C lights combined with higher 
efficiency filtration. Table 2 below summarizes recommendations for HVAC operations 
during the COVID-19 pandemic. Lower cost options are highlighted in bold. 
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DILUTE: 

 Increase ventilation with outdoor air 
 Disable demand-controlled ventilation (DCV) 
 Raise minimum outdoor-air damper (or airflow) setpoints 
 Operate air handling units with 100% outdoor air when conditions allow 
 Keep ventilation systems operating for a longer period of time, even if at lower airflows 
 Implement pre- and post-occupancy purge sequences to flush building with outdoor air 

EXHAUST: 
 Keep local exhausts running  
 Keep restroom exhaust operating continuously  

 
CONTAIN:  

 Control indoor humidity 
 Install humidity sensors, update control sequences, and add equipment or components to 

maintain indoor RH between 40 and 60%  
 

CLEAN:  
 Safely use air cleaning technology, as appropriate 
 Upgrade filters to MERV-13 (or higher, if possible) and ensure effective air seals 
 Add portable room air cleaners with HEPA or high-MERV filters  
 Install ultraviolet (UV) lamps in ductwork, air-handling equipment, or upper region of the room 
 Retrofit air-handling equipment with a suitable air cleaning device 

Table 2. Summary of ASHRAE recommendations for operating non-healthcare building HVAC 
systems during the COVID-19 pandemic3. Lower cost recommendations highlighted in bold. 

It is recommended that Gladstone School District utilize as many of the strategies 
outlined in this report as feasible. Doing this will improve indoor air quality and can 
minimize the spread of COVID-19.  R&W Engineering is able to provide more detailed 
and specific information on a case by case basis for individual rooms, systems or 
equipment as needed. 
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Appendices 
 
High MERV Filters 

 

 

 

 

Total

Item Description Qty Unit $/unit $ Hours $/Hour $ $ Data Source/Notes
16"x25"x1" MERV 13 Filter 1 each $11 11 0.5 $61.35 $31 $41 Home Depot

Subtotal Materials & Labor Costs 11 $31 $41

Design & Engineering
Contractor Overhead/Profit Add 10% 1 Add 45% $14 $15
Contingency (if any) Add 10% 1 Add 10% $4 $6
Disposal & Salvage (if any)

TOTAL 13 $49 $62

MERV-13 Filters
Materials & Equipment Labor

Total

Item Description Qty Unit $/unit $ Hours $/Hour $ $ Data Source/Notes
24"x24"x6" MERV 14 Filter 1 each $69 69 0.5 $61.35 $31 $100 FilterBuy

Subtotal Materials & Labor Costs 69 $31 $100

Design & Engineering
Contractor Overhead/Profit Add 10% 7 Add 45% $14 $21
Contingency (if any) Add 10% 8 Add 10% $4 $12
Disposal & Salvage (if any)

TOTAL 83 $49 $132

MERV-14 Filters
Materials & Equipment Labor
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Duct Mounted UV-C 

 

 

Total

Item Description Qty Unit $/unit $ Hours $/Hour $ $ Data Source/Notes

UV-C lamps duct mounted 1 sf $150 150 2 $61.35 $123 $273 Air Reps / Cost per square foot of coil

Subtotal Materials & Labor Costs 150 $123 $273

Design & Engineering
Contractor Overhead/Profit Add 10% 15 Add 45% $55 $70
Contingency (if any) Add 10% 17 Add 10% $18 $34
Disposal & Salvage (if any)

TOTAL 182 $196 $377 ***Cost is per square foot of coil

Duct Mounted UV-C

Materials & Equipment Labor
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Upper Room UV-C with Ceiling Fan 

 

 

Total

Item Description Qty Unit $/unit $ Hours $/Hour $ $ Data Source/Notes

60" Fan with UV-C 1 each $2,090 2,090 6 $61.35 $368 $2,458 ACI Mechanical & HVAC Sales

Subtotal Materials & Labor Costs 2,090 $368 $2,458

Design & Engineering
Contractor Overhead/Profit Add 10% 209 Add 45% $166 $375
Contingency (if any) Add 10% 230 Add 10% $53 $283
Disposal & Salvage (if any)

TOTAL 2,529 $587 $3,116

Haiku Fan with UV-C by BigAss Fans

Materials & Equipment Labor
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Bipolar Ionization for Split System or Packaged Rooftop Unit 

 

 

Total

Item Description Qty Unit $/unit $ Hours $/Hour $ $ Data Source/Notes

GPS-DM48-AC Ionizer 1 unit $600 600 4 $61.35 $245 $845 Air Reps / Northwest Controls Company

Subtotal Materials & Labor Costs 600 $245 $845

Design & Engineering
Contractor Overhead/Profit Add 10% 60 Add 45% $110 $170
Contingency (if any) Add 10% 66 Add 10% $36 $102
Disposal & Salvage (if any)

TOTAL 726 $391 $1,117

Materials & Equipment Labor

Global Plasma Systems Ionizer for 3-ton RTU or similar
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Bipolar Ionization for Larger Air Handling Unit 

 

 

Total

Item Description Qty Unit $/unit $ Hours $/Hour $ $ Data Source/Notes

Plasma Air Ionizer 1 unit $5,000 5,000 20 $61.35 $1,227 $6,227 TRANE Oregon / Northwest Controls Company

Subtotal Materials & Labor Costs 5,000 $1,227 $6,227

Design & Engineering
Contractor Overhead/Profit Add 10% 500 Add 45% $552 $1,052
Contingency (if any) Add 10% 550 Add 10% $178 $728
Disposal & Salvage (if any)

TOTAL 6,050 $1,957 $8,007

Plasma Air Ionizer forLarge Air Handler

Materials & Equipment Labor
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Portable in-room HEPA Filter 
 

 
 
 

 

Total

Item Description Qty Unit $/unit $ Hours $/Hour $ $ Data Source/Notes

Allen BreatheSmart Air Purifier 1 each $429 429 2 $61.35 $123 $552 Allen BreathSmart

Subtotal Materials & Labor Costs 429 $123 $552

Design & Engineering
Contractor Overhead/Profit Add 10% 43 Add 45% $55 $98
Contingency (if any) Add 10% 47 Add 10% $18 $65
Disposal & Salvage (if any)

TOTAL 519 $196 $715

Portable HEPA Filter

Materials & Equipment Labor
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Standalone Humidifier for 3-ton System 
 

 

 
 

Total

Item Description Qty Unit $/unit $ Hours $/Hour $ $ Data Source/Notes

DriSteem Humidifier 1 unit $4,500 4,500 8 $61.35 $491 $4,991 TRANE Oregon / RSMeans Online

Subtotal Materials & Labor Costs 4,500 $491 $4,991

Design & Engineering
Contractor Overhead/Profit Add 10% 450 Add 45% $221 $671
Contingency (if any) Add 10% 495 Add 10% $71 $566
Disposal & Salvage (if any)

TOTAL 5,445 $783 $6,228

Humidifier for RTU or similar

Materials & Equipment Labor
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Gladstone High School HVAC Equipment Inventory 

 
 
 
 
 
 
 
 
 
 
 

Mark Type Mfr/ Model Area Served
Supply 

CFM
Outdoor 

Air % Age
ASU-1 Rooftop AHU Gaylord CSU-6K Weight Room 5,500 10% 1995
ASU-2 Rooftop AHU Gaylord  Lower Gym 6,000 10% 1995
ASU-50 Interior AHU Pace Main Gym 16,000 10% 1966
ASU-76 Interior AHU Pace SE Gym 5,750 10% 1966
ASU-81 Interior AHU Pace SW Gym 6,000 0% 1966

ASU-65 Interior AHU Pace NW Gym/ Girls 
Locker 3,100 0% 1966

ASU-68 Interior AHU Pace NE Gym/ Boys 
Locker 4,000 0% 1966

ASU-1 Interior AHU Pace A-27AF Auditorium 10,000 10% 1974
MZU-1 Multizone Pace B-22AF Music 15,000 10% 1974
MZU-2 Multizone Pace Cafeteria 10,500 10% 1974
AHU-1 Rooftop AHU McQuay RDS708 Band 3,425 10% 2008
AHU-3 Rooftop AHU McQuay RAH047 Science 14,850 50% 2008
AHU-4 Rooftop AHU McQuay OAH021 Library 7,200 10% 2008
AHU-5 Rooftop AHU mcQuay RAH047 Classrooms 17,775 31% 2008
AHU-6 Rooftop AHU McQuay RAHA47 Classrooms 16,050 28% 2008
AHU-7 Rooftop AHU McQuay RDS800 MPR 6,500 10% 2008
AHU-8 Rooftop AHU Aaon RM16 Office 7,820 31% 2008
AHU-10 Rooftop AHU McQuay RDS802CYY Home Ec/Kitchen 12,300 30% 2008
AHU-11 Rooftop AHU McQuay RDS800CYY Lab Corr. 6,800 22% 2008
AHU-12 Rooftop AHU McQuay RDS800CYY Tech 5,700 10% 2008
AHU-13 Rooftop AHU McQuay RDS800CYY Tech 5,700 10% 2008
FCU-1 Fan Coil Unit Trane BCHC 24 Boiler Room 850 30% 2008
FCU-2 Fan Coil Unit Trane BCHC 25 Chiller Room 800 30% 2008
MAU-01 Makeup Air Unit Greenheck DG-112 Kitchen 3,280 100% 2008

Rooftop HVU Unknown Workshop 4,500 25.0% 1979
Rooftop HVU Unknown Workshop 4,500 25.0% 1979
Rooftop HVU Unknown Workshop 4,500 25.0% 1979
Wall Mounted AC Bard Portable 1,000 25% 1970
Wall Mounted AC Bard Portable 1,000 25% 1970
Wall Mounted AC Bard Portable 1,000 25% 1970
Wall Mounted AC Bard Portable 1,000 25% 1970
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John Wetten Elementary HVAC Equipment Inventory 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mark Type Mfr/ Model Area Served
Supply 

CFM
Outdoor 

Air % Age
ASU-1 Rooftop AHU Trane SXHFC404 Area A 13,650 15.0% 1995
ASU-2 Rooftop AHU Trane SXHFC604 Area C 20,000 15.0% 1995
ASU-3 Rooftop AHU Trane SLHFC204 Café 4,600 5.0% 1995
RTU-0701 Rooftop AHU Aaon RM020 1954 CR Wing 8,830 40.0% 2008
AHU-0701 Indoor AHU Stage 2,745 30.2% 2008
AHU-0702 Indoor AHU McQuay CAH015 Gym 7,200 28.2% 2008
FC-0701 Indoor AHU Kitchen 400 0.0% 2008
RTU Rooftop HP Carrier 50EZ-A30 Reading Rooms 1,000 15.0% 2011
RTU Rooftop AHU Carrier 48ES-A60 SPED 2,000 15.0% 2010
RTU Rooftop AHU Trane TCC024 Speech Hall 800 15.0% 1993

VRF VRF
Mitsubishi PURY-
P144TJMU-A SW Bldg 4,800 2008

VRF VRF
Mitsubishi PURY-
P144TJMU-A SW Bldg 4,800 2008

MAU-1 Makeup Air Greenheck KSU-109 Kitchen 1,500 1995



8/6/2020 Technical Memorandum 21 
 

Kraxberger HVAC Equipment Inventory 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mark Type Mfr/ Model Area Served
Supply 

CFM
Outdoor 

Air % Age
RTU-0701 Rooftop AHU Trane YCD181 Band/Choir 7,000 10% 2007
RTU-0702 Rooftop AHU Trane WFHB200 Gym 1 8,400 10% 2007
RTU-0703 Rooftop AHU Trane YCD301 Media Center 8,500 10% 2007
RTU-0704 Rooftop AHU Trane YCD301 Central Classrooms 9,580 10%
RTU-0705 Rooftop AHU Trane YCD301 NW Classrooms 8,200 10% 2007
RTU-0706 Rooftop AHU Trane YCD301 NE Classrooms 8,200 10% 2007
RTU-0707 Rooftop AHU Trane TSCB006 Girls Lockers 2,000 0% 2007
FCU-0701 Fan Coil Boiler
FCU-0702 Fan Coil Boys Lockers 950 0%
ASU-1 Rooftop AHU Reznor RPBL400 Gym 2 12,000 10% 1995
ASU-2 Rooftop AHU Reznor HRPB125 Boys Lockers 2,800 0% 1995
ASU-7 Rooftop AHU Governair TL20-2026-E Sector D (NE Pod) 8,100 3% 1995
Café Rooftop Gaspack Aaon RQ-006 Cafeteria 2,400 10% 2011
RACU-1 Rooftop Gaspack Trane YCD091 Admin 2,650 10% 1995
RACU-2 Rooftop Gaspack Trane YCD048 Lab 1,400 10% 1995
RACU-3 Rooftop AC Trane TCD049 MDF 1,600 0% 1995
MAU-1 Makeup Air Unit Cook 180 SKSP Kitchen 4,212 2011
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Mark Type Mfr/ Model Area Served
Supply 

CFM

Occ 
OSA 
CFM

Outdoor 
Air % Age

AC-1 Indoor AHU McQuay SRP080 HVAC 27,575 2,758 10% 2008
RF-1 Return Fan AC-1 2008
MAU-1 Makeup Air Unit Greenheck DG-112 Kitchen 2,660 2008


