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Executive Summary 

Sustainable Engineering Solutions, LLC (SES) was retained by the Town of Berlin to provide facility reopening 
services due to the COVID-19 pandemic. Through a focused retro-commissioning process, SES helped the Town 
assess and adjust the various HVAC systems throughout the school district based on the requirements defined in 
Guidance for School Systems for the Operation of Central and non-Central Ventilation Systems during the COVID-19 
Pandemic, issued by the State of Connecticut, herein referred to as Guidance for School Systems. 
 
Project Approach 

In total, SES reviewed and assessed the HVAC systems in all five public school buildings: Berlin High School, McGee 
Middle School, Griswold Elementary School, Hubbard Elementary School & Willard Elementary School. During the 
review of each school, SES conducted the following: 
 

• Reviewed available O&M documentation and as-built drawings for the air handling systems to identify the 
heating and cool coil performance capacities, design conditions and sequence of operations. 

• Physically verified existing air handling system filtration for condition, effectiveness, leakage or bypassing. 
SES also recorded existing filter MERV rating and assessed the option of installing higher MERV rated 
filtration and the effects on supply fan performance and heating and cooling.  

• Verified proper operation and calibration of control devices including but not limited to: 
o outside air dampers 
o exhaust air dampers 
o return air dampers 
o low limit temperature controllers (freezestats) 
o controlling discharge air temperature sensor for heating and cooling 
o heating valve or stages of heating 
o cooling valves or stages of cooling 

• Visually examined the condition of heating and cooling coils for maximum heat transfer needed for 
increased ventilation airflow conditioning. 

• Verified proper operation of safety shutdown sequences associated with low limit devices (freezestats) 
and alarming, which are critical in systems with higher ventilation airflow rates. 

• Verified chilled water supply temperature and heating hot water supply temperature and setpoints, where 
applicable, for proper performance of cooling and heating coils needed for elevated ventilation rates. 

• Verified each systems ventilation airflow rate (minimum outside air) and adjusted to the maximum rate 
permissible per the performance of the heating and cooling coils capabilities. This effort was performed 
with the services of a Test, Adjust and Balancing contractor (TAB) hired by the Town of Berlin. 

• Evaluated each air handling systems capability to bring in more ventilation air during shoulder seasons for 
greater space dilution, relief air control and control strategies needed to accomplish this. 

• Verified demand control ventilation functions have been disabled per the reopening guidelines. 
• Evaluated building pressure effects of increased ventilation for adverse effects and mitigation strategies. 
• Examined energy recovery ventilation systems for possible contamination of supply air streams by 

exhaust air streams and provide recommendations to remedy. 
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• Confirmed that required system operating schedules have been set per the reopening guidelines prior to 
schools opening, during the week and after occupancy. 

• Verified toilet exhaust fan schedules have been adjusted per the reopening guidelines. 
 
Throughout the testing process, SES maintained and continuously updated a deficiency log that was shared with 
the Town of Berlin on a weekly basis. During this time, the Town of Berlin actively addressed the issues 
discovered and made repairs with a hired automated temperature controls contractor as needed to ensure the 
HVAC systems were fully operational. A complete list of issues found by both SES and the testing, adjusting and 
balancing contractor can be found in Appendix A of this report.  
 

Ventilation Rate Analysis 

As recommended by the Guidance for School Systems , issued by the State of Connecticut, a testing, adjusting and 
balancing (TAB) contractor hired by the Town of Berlin measured the airflow rates and space volume in the 
classrooms spaces and calculated the number of air changes per hour in the spaces. For a complete record of the 
air changes in each space, see the TAB reports located in Appendix B.. While the majority of spaces were observed 
to achieve four or more air changes per hour, there are some spaces in the report that appear to be lower. The lower 
air changes are a function of the size of the space and local codes at the time of construction. Often times, air 
change rates may be lowered to satisfy energy standards, or may not have been a requirement due to the nature 
of the space. If low air change rates in a space is a concern, mobile filtration or other retrofits may be good 
candidates for improving indoor air quality if increasing ventilation is not possible. 
 

Schedule Changes 

In accordance with the Guidance for School Systems, issued by the State of Connecticut, the building automation 
system building schedule was modified for all schools to operate 2 hours prior to building occupancy and 1 hour 
post occupancy. Additionally, bathroom exhaust fans were modified to operate all day long (24/7) in accordance 
with the guidelines. These modifications were completed by an automated temperature controls contractor hired 
by the Town of Berlin. 
 

Filter Analysis 

As recommended by the Guidance for School Systems, SES reviewed the current level of filtration installed on each 
air handling system and analyzed the feasibility of increasing the filter ratings to MERV 13. Since the school facility 
staff already installs MERV 11 filters throughout the district, an increase to MERV 13 filters will have a minimal 
impact on the performance of a system. Though minimal, the increased efficiency of higher rated filters may 
negatively impact fan performance by increasing the static pressure induced on a fan resulting in slightly lower 
airflow. At the time of completing the retro-commissioning investigation, the Town of Berlin was nearly complete 
with installing MERV 13 filters in the units.  
 
MERV efficiency clarification:  MERV-A vs. MERV rating 
Some filters have a static electrical charge applied to the media to increase particle removal. Since the efficiency of 
these filters often drops off over months of initial use, a MERV-A value, if available, will reflect the actual minimum 
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efficiency better than a standard MERV value. As such any reference made in this report is with regards to a MERV-A 
rating vs. standard MERV rating alone (e.g., MERV-A 13, vs. MERV 13). 
 

Building Analysis 

Through the retro-commissioning process Berlin High School, McGee Middle School, Griswold Elementary School, 
Hubbard Elementary School & Willard Elementary School were all evaluated and assessed against the CT reopening 
guidelines. Overall, the school’s varied widely in age in condition. As a result, specific evaluations and 
recommendations have been outlined below for each school. 
 
Berlin High School 
Berlin High School is the newest of the Berlin Schools and was recently renovated in 2012. Ventilation air is provided 
into the building through highly efficient dedicated outside air units and air handling units. In the spaces, 
temperature control is achieved with chilled beams and variable-air-volume boxes. Overall, the equipment has been 
well maintained and remains in excellent condition. The high school is unique in that all classrooms are served by 
100% outside air, which results in a much higher air quality than spaces relying on recirculating air.  
 
McGee Middle School 
Recently renovated in 2010, McGee Middle School is served by a variety of roof top units and energy recovery units. 
In the classroom spaces, ceiling and closet mounted fan coil units provide all space heating and cooling. Ventilation 
air is introduced into the return ductwork of the fan coil units by the energy recovery units. Overall, the fan coil units 
and energy recovery units appear in excellent condition. In addition to the fan coil units and energy recovery units, 
there are various rooftop units controlled via packaged controls. These rooftop units varied in age and condition; 
and any operational deficiencies were captured in the deficiency list in Appendix A.  
 
Griswold, Hubbard and Willard Elementary Schools 
All three elementary schools are similar in size and condition. Packaged rooftop units serve the larger common 
areas such as the gymnasium, auditorium and libraries. The classrooms are all equipped with older unit ventilators 
(over 20 years old), many which are inoperable and in need of replacement. Due to the age of the equipment, many 
of the replacement parts have been discontinued, and maintaining the units have proven to be expensive and 
difficult. Additionally, the unit ventilators are often noisy, and provide a poor level of temperature control. As a result, 
teachers often turn off the unit ventilators when teaching, which also disables the source of ventilation in the room.  
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Recommendations 

1. As intended, the retro-commissioning process and testing, adjusting and balancing work identified 
numerous operational deficiencies related to the HVAC equipment serving the various schools. It is 
recommended that the Town of Berlin review and address all deficiencies included in the list. 
Understanding that future renovations may be planned, the cost effectiveness of repairing and replacing 
parts should be considered. 

2. Following the CT guidelines, the Town of Berlin has increased the level of filtration from MERV 11 to MERV 
13 filters. Due to the increased level of filtration, filter changes will be required at a higher frequency than 
previously as particulate build up will occur at a faster rate.  The Town of Berlin should be prepared to 
assess filter conditions more frequently and replace filters once excessive build up is observed. 

3. During the investigation, it was noticed that many of the elementary school unit ventilators were found to 
switched to the “off” position. It was also noted that many of the unit ventilators were disable due to 
operational issues or noise complaints. Where possible, it is recommended that the unit ventilators be left 
“on” during occupied hours to provide ventilation to the spaces. These classrooms may also be good 
candidates for mobile filtration units, in lieu of making the expensive and required repairs to the unit 
ventilators. Overall, it is recommended that the elementary school’s HVAC systems be renovated soon to 
bring the facility up to date with standard industry and needs of the facilities.  

4. To accommodate the CT guidelines, modifications have been made to the building automation system to 
increase ventilation rates. After the pandemic, SES recommends the following modifications are removed 
to decrease energy consumption of the systems: 

a. Currently, the building schedules have been set to operate two (2) hours prior to occupancy and 
run one (1) hour after occupancy. Recommend that the schedules be reverted to reflect actual 
occupied hours, and an optimal start programming is implemented. 

b. Currently the bathroom exhaust fans have been set to operate 24/7. Recommend that the exhaust 
fans be reverted to normal method of control to reduce the fan run hours. 

c. In Berlin High School, the DOAS and AHU supply fan speed commands have been locked to the 
maximum fan speed setpoints to increase ventilation rates in the school. Recommend that the 
fan speed setpoint override be released to allow for fan modulation and single zone variable air 
volume control. 

d. At McGee Middle School, the demand control ventilation of the fan coil units has been disabled 
to force the outside air dampers to maximum damper position, allowing for an increased level of 
ventilation in the spaces. Recommend that the demand control ventilation override be released 
to allow the outside air dampers to revert back down to minimum position. 
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Conclusion & Other Recommendations 

As the intent of this reopening effort was to provide immediate mitigating impacts to the operation of the HVAC 
systems serving these facilities, it is important to consider the temporary nature of the current pandemic and the 
long-term impact these adjustments will have.  The most immediate negative impact these adjustments will have 
is on the energy consumption for these buildings as a result of the increased filtration and run-hours, with the 
former having the greatest affect. This increase in energy consumption was not evaluated in this undertaking and 
was beyond the scope of the effort.   
 
Hopefully in the near future these adjustments can be reversed when the pandemic is over and thereby returning 
the buildings to pre-pandemic energy consumption levels.  However, there is significant activity in the HVAC 
industry regarding future of design standards and much discussion about preparing for the next pandemic as a 
matter of when (and not if) it occurs.  To that end, there has been a flurry of new and old technologies in the 
marketplace that could be employed to address the needs of the future.  These technologies include: 

• Electronic air filters 
• UV-C inactivation 
• Bipolar Ionization/Corona Discharge / Needlepoint Ionization and Other Ion or Reactive Oxygen Air 

Cleaners 
• Portable room filters (in all of the above technologies) 

 
In the older elementary schools, some of the above technologies could be considered for future preparedness.  
However, such applications should be weighed along with any future renovation or new construction projects for 
the greatest overall benefit.  
 
  



 
 

 

Appendix A: List of Deficiencies 

  



School Issued By Tag Description Recommendation

Berlin High School SES AHU-1 (phase 1)
The energy recovery wheel failed to enabled when commanded “on” by the 
BMS. Issue should be further reviewed by ATC contractor.

Berlin High School SES AHU-1 (phase 1)
The hot water valve failed to modulate open when commanded. Appears to 
be stuck closed. Either repair/replace valve actuator.

Berlin High School SES AHU-2 (phase 1)
The energy recovery wheel failed to enabled when commanded “on” by the 
BMS. Issue should be further reviewed by ATC contractor.

Berlin High School SES AHU-3 (phase 1)
The energy recovery wheel failed to enabled when commanded “on” by the 
BMS. Issue should be further reviewed by ATC contractor.

Berlin High School SES AHU-2 (phase 2) The CO2 sensor for this unit is only reading 12.8 ppm Issue should be further reviewed by ATC contractor.

Berlin High School SES AHU-9 The low limit device (freeze stat) could not be tripped due to location. 
Operation should be confirmed to protect coil. This can be done by 
adjusting the trip temperature higher on a cold day.

Berlin High School SES DOAS-3 Many of the fins on the chilled water coil have been folded over. Fins should be combed out.

Berlin High School SES DOAS-2 Mold observed on the chilled water insulation jacket within the unit
Recommend removing moldy insulation. If insulation must be re-
installed, PVC jacketing should be used. 

Berlin High School SES DOAS-2 Small areas of the chilled water coil fins are pushed in Fins should be combed out for best efficiency
Berlin High School SES DOAS-2 Energy recovery wheel is starting to  get dirty Media should be cleaned to maintain efficiency
Berlin High School SES DOAS-2 the CO2 sensor is 114 ppm out of calibration. Device should be calibrated
Berlin High School SES AHU-10 The pre-filter screens are dirty and damaged Screens should be fixed and washed

Berlin High School SES AHU-10 Hot water coil has small areas where dust is collecting in the fins (top corner) Coil should be cleaned
Berlin High School SES AHU-10 The energy recovery wheel is very dirty on this unit Media should be cleaned to maintain efficiency
Berlin High School SES AHU-10 The RA CO2 sensor is reading -491 ppm Device should be calibrated or replaced

Berlin High School SES AHU-10
The energy recovery wheel LAT sensor measured 3 degrees below SES 
measurement Device should be calibrated

Berlin High School SES AHU-1 There is no pre-filter installed Pre-filters should be installed to extend the life of the final filters
Berlin High School SES AHU-1 The final filters are MERV 8. A MERV 13 or higher should be installed on the units
Berlin High School SES AHU-1 The hot water coil is dirty at the lower portion The coil should be cleaned
Berlin High School SES AHU-1 the CO2 sensor is 200 ppm out of calibration. Device should be calibrated
Berlin High School SES AHU-1 OA flow station reading -15000. Should be checked by TAB Device should be calibrated

Berlin High School SES AHU-1
The high static safety switch is not piped (the pneumatic tube has been 
removed) Safety devices should be properly connected

Berlin High School SES DOAS-1 Mold observed on the chilled water insulation jacket within the unit
Recommend removing moldy insulation. If insulation must be re-
installed, PVC jacketing should be used. 

Berlin High School SES DOAS-1
The face dampers do not close all the way (remain about 5% open when 
commanded closed) Damper should be adjusted to provide proper closure

Berlin High School SES DOAS-1
The hot water control valve did not modulate open when the freezestat 
button was pushed. 

ATC should review to make sure the HW valve opens upon a freeze 
condition

Berlin High School SES AHU-5 The pre-filter screens are very dirty Screens should be cleaned when filter changes are completed. 
Berlin High School SES AHU-5 The RA filters are damaged and not filtering properly Replace damaged filters to assure proper filtration

Berlin High School SES AHU-5
The energy wheel is very dirty due to damaged RA filter media, and loose 
insulation found in the RA cabinet

Remove loose insulation from cabinet and clean recovery wheel media 
to maintain efficiency

Berlin High School SES AHU-5 The RA CO2 sensor is reading 10.4 ppm Device should be replaced

Berlin High School SES AHU-5 The EA compartment door is frozen shut and was extremely difficult to open. Recommend adjusting door for proper operation. 
Berlin High School SES AHU-6 The blocking plate at the OA final filter is missing Install blocking plate to assure proper filtration
Berlin High School SES AHU-6 The pre-filter was MER 10, and the final filter only MERV 8. Recommend minimum filtration level to be MERV 13
Berlin High School SES AHU-6 The hot water coil is very dirty The coil should be cleaned
Berlin High School SES AHU-6 The hot water coil has small areas where the fins are pushed in Coil should be combed

Berlin High School SES DOAS-7 Mold observed on the chilled water insulation jacket within the unit
Recommend removing moldy insulation. If insulation must be re-
installed, PVC jacketing should be used. 

Berlin High School SES DOAS-7 The chilled water coil has areas where the fins are pushed in Coil should be combed

Berlin High School SES DOAS-7
The face dampers do not close all the way (remain about 5% open when 
commanded closed) Dampers should be adjusted



School Issued By Tag Description Recommendation

Berlin High School SES DOAS-7

The chilled water actuator is in alarm at the BAS. It appears that this is 
because the actuator feedback does not match the commanded value. The 
value displayed was 23.6% when the valve was fully closed Chilled actuator should be reviewed by ATC

Berlin High School SES DOAS-8 Mold observed on the chilled water insulation jacket within the unit
Recommend removing moldy insulation. If insulation must be re-
installed, PVC jacketing should be used. 

Berlin High School SES DOAS-8

The OA pre-filters appear to have been wet at some point since replacement 
(warped/bowed). Additionally, there is old water stains at the cabinet floor 
and some debris built up downstream of the final filters. 

The OA cabinet should be reviewed for the potential of water/moisture 
intrusion after a heavy rain. Damaged filters should be replaced

Berlin High School SES DOAS-8 The chilled water coil has areas where the fins are pushed in Coil should be combed
Berlin High School SES DOAS-8 The SA RH% sensor was 8% lower then SES reading. Device should be calibrated. 

Berlin High School SES DOAS-8
The face dampers do not close all the way (remain about 5% open when 
commanded closed) Dampers should be adjusted

Berlin High School SES DOAS-8
One of the supply fans is making noise and should be reviewed. The noise can 
be heard at lower speeds (bearings) Fan should be reviewed for potential repair

Berlin High School SES DOAS-9 The units chilled water coil has multiple areas where the fins are pushed in The fins should be combed out
Berlin High School SES AHU-8 The units OA filters are dirty The filters should be replaced
Berlin High School SES AHU-8 Some scale has built up on the units HW coil The HW coil should be cleaned

Berlin High School SES AHU-8

With the energy wheel running the BAS was indicating that the bypass 
damper was fully closed.  The damper was actually found to be 
approximately 90% open.  The damper is not controllable through the BAS. The actuator should be reviewed by ATC

Berlin High School SES AHU-8
The HW valve did not stroke 100% open when the freezestat reset button 
was pressed. Suggest ATC review freeze protection programming

Berlin High School SES DOAS-4 The units OA filters are dirty The filters should be replaced

Berlin High School SES AHU-4
The mixed and return air humidity sensors were both 13% less than SES 
reading Devices should be calibrated

Berlin High School SES AHU-7

The wheel bypass damper position is incorrect at the BAS- with the damper 
50% open, the BAS is indicating the damper is closed. The damper is not 
controllable though the BAS The actuator should be reviewed by ATC

Berlin High School SES DOAS-6 The units OA filters are dirty The filters should be replaced

Berlin High School SES DOAS-6 The units chilled water coil has multiple areas where the fins are pushed in The fins should be combed out

Berlin High School SES DOAS-6

The return air damper does not appear operable and while it is not 
commendable through the BAS, when the freezestat was tripped, the 
damper did not stroke open The actuator should be reviewed by ATC

Berlin High School SES AHU-3 

The exhaust filter rack has shifted so that the filters are no longer accessible 
without removing the entire rack. The metal rack, where the filters sit, has 
moved off of its mounting point. The filter rack should be repaired.

Griswold School SES UV-CE-1
The OA damper did not modulate open when commanded on the control 
board inside the unit. Recommend having mechanical contractor investigate issue.

Griswold School SES UV-CE-1
The HW valve did not modulate open when the heating setpoint was raised 
at the internal controller. Recommend having mechanical contractor investigate issue.

Griswold School SES UV-CE-1
The unit failed to enable mechanical cooling when the space temperature 
setpoint was  adjusted to 60°F. Recommend having mechanical contractor investigate issue.

Griswold School SES UV-E-1
The OA damper did not modulate open when commanded on the control 
board inside the unit. Recommend having mechanical contractor investigate issue.

Griswold School SES UV-E-1
The HW valve did not modulate open when the heating setpoint was raised 
at the internal controller. Recommend having mechanical contractor investigate issue.

Griswold School SES UV-E-1
The unit failed to enable mechanical cooling when the space temperature 
setpoint was  adjusted to 60°F. Recommend having mechanical contractor investigate issue.

Griswold School SES UV-E-2 The unit was not operational at the time of testing. Recommend having mechanical contractor investigate issue.



School Issued By Tag Description Recommendation
Griswold School SES UV-E-3 The unit was not operational at the time of testing. Recommend having mechanical contractor investigate issue.

Griswold School SES UV-E-4
The OA damper did not modulate open when commanded on the control 
board inside the unit. Recommend having mechanical contractor investigate issue.

Griswold School SES UV-E-4
The unit failed to enable mechanical cooling when the space temperature 
setpoint was  adjusted to 60°F. Recommend having mechanical contractor investigate issue.

Griswold School SES UV-E-5 The unit was not operational at the time of testing. Recommend having mechanical contractor investigate issue.

Griswold School SES UV-E-6
The OA damper did not modulate open when commanded on the control 
board inside the unit. Recommend having mechanical contractor investigate issue.

Griswold School SES UV-E-6
The unit failed to enable mechanical cooling when the space temperature 
setpoint was  adjusted to 60°F. Recommend having mechanical contractor investigate issue.

Griswold School SES RTU-4 The units Dx coil contains some scale and lint buildup Recommend cleaning the coil

Griswold School SES RTU-4

When approached for testing, the unit was found not running while it was in 
an occupied state and receiving a run command from the BAS. No alarm was 
indicated at the BAS. After resetting the unit (flipping the disconnect) the 
unit did start and run as expected. Information only

Griswold School SES RTU-2 The units Dx coil contains some lint buildup Recommend cleaning the coil
Griswold School SES RTU-1 There are no filters installed in this unit Recommend installing filters for unit protection.
Griswold School SES RTU-1 The units coil contains dirty buildup Recommend cleaning the coil

Griswold School SES RTU-1
When the units supply fan was commanded off and confirmed to be off, the 
BAS was indicating that the fan was still on (flow status reading) Recommend calibrating airflow detection device

Griswold School SES RTU-1
The damper actuator does not appear to be tight to the linkage shaft, when 
commanded open/closed, no action was seen from the damper. Recommend troubleshooting damper

Griswold School SES RTU-1 The BAS damper feedback was incorrectly reading between -46% and -116%. Recommend having ATC contractor review programming/graphics

Griswold School SES RTU-Main Office
The OA/RA damper is stuck in the full return position. When commanded 
open/closed no action was seen from the device. Recommend troubleshooting damper

Griswold School SES RTUs General

The 5 packaged RTU's on the main section of the building are equipped with 
a HW coil that is in the ductwork below the roof, downstream of the unit. SES 
could not verify the condition of these coils. It is also assumed that a low 
limit freezestat is associated with them, which could not be viewed or tested 
due to their location and occupied building.

Recommend Berlin staff assess downstream hot water coil conditions 
and clean/service as needed.

Griswold School SES Portable RTU-1 The units Dx cooling coil is dirty Recommend cleaning the coil

Griswold School SES Portable RTU-2 DX cooling operation could not be tested due to low ambient lock out.
Recommend Berlin staff test cooling operation during warmer 
temperatures.

Griswold School SES Portable RTU-3 The units filters are dirty and one was found installed backwards Recommend replacing filters
Griswold School SES Portable RTU-3 The interior of unit is very dirty. Recommend cleaning the unit
Griswold School SES Portable RTU-3 The units Dx coil is dirty Recommend cleaning the coil

Griswold School SES Portable RTU-3
The Return air temperature senor is incorrectly reporting.  The BAS was 
indicating a 95F return air temp, SES measured a RAT of 74F Recommend recalibrating/replacing the return air temperature sensor

Griswold School SES Portable RTU-4 The units Dx Coil is very dirty Recommend cleaning the coil
Griswold School SES Portable RTU-4 The space Co2 sensor was reporting a value of 0PPM Recommend recalibrating/replacing the sensor
Griswold School SES Portable RTU-4 The units OA/RA damper was unresponsive to BAS commands Recommend troubleshooting damper
Griswold School SES AHU-3 The units HW coil contains dirt, dust and scale buildup Recommend cleaning the coil

Griswold School SES UV's General
The UV tags used are actual classroom nomenclature as opposed to BAS 
nomenclature Information only

Griswold School SES UV-K-1 The units Dx coil is dirty Recommend cleaning the coil

Griswold School SES UV-K-1
The units dampers failed to modulate when commanded open from the 
internal control panel Recommend troubleshooting actuator

Griswold School SES UV-K-2 The fan/unit was not operational at the time of testing. Recommend troubleshooting unit

Griswold School SES UV-K-2
The units HW valve was found failed open, proper operation of the valve and 
damper could not be confirmed as the unit was not running Information only

Griswold School SES UV-K-3 The units Dx coil is dirty Recommend cleaning the coil



School Issued By Tag Description Recommendation

Griswold School SES UV-K-3
The damper linkage is loose, the actuator is modulating correctly but no 
action is seen from the damper Recommend adjusting damper linkages.

Griswold School SES UV-K-4 The installed filter is dirty Recommend replacing filters
Griswold School SES UV-K-4 The units Dx coil is dirty Recommend cleaning the coil
Griswold School SES UV-K-5 The installed filter is dirty Recommend replacing filters

Griswold School SES UV-K-5
The units dampers failed to modulate when commanded open from the 
internal control panel Recommend troubleshooting actuator

Griswold School SES UV-W-3 The installed filter is dirty Recommend replacing filters
Griswold School SES UV-W-3 There is heavy lint buildup on either end of the Dx coil. Recommend removing lint

Griswold School SES UV-W-3
The units dampers failed to modulate when commanded open from the 
internal control panel Recommend troubleshooting actuator

Griswold School SES UV-W-3

When the setpoint knob was adjusted, the canister type HW valve actuator 
did not appear to modulate and discharge air temperature did not rise above 
68 Recommend troubleshooting actuator

Griswold School SES UV-CW-1 The installed filter is dirty Recommend replacing filters
Griswold School SES UV-CW-1 The Dx coil is plugged almost completely with debris Recommend cleaning the coil

Griswold School SES UV-CW-1
The damper linkage has been disconnected from the actuator.  The actuator 
does not appear to be stroking. Recommend troubleshooting damper

Griswold School SES UV-W-4 The installed filter is dirty Recommend replacing filters
Griswold School SES UV-W-4 The units Dx coil is dirty Recommend cleaning the coil

Griswold School SES UV-W-4
The units dampers failed to modulate when commanded open from the 
internal control panel Recommend troubleshooting actuator

Griswold School SES UV-W-5 The units Dx coil is dirty Recommend cleaning the coil

Griswold School SES UV-W-5
The units dampers failed to modulate when commanded open from the 
internal control panel Recommend troubleshooting actuator

Griswold School SES UV-W-5
The units HW valve appears to be stuck open at all times, was discharging 
105F+ degree air with the setpoint knob at 65F Recommend troubleshooting actuator

Griswold School SES UV-W-5
Unit was found off when approached for testing, likely due to HW valve 
condition. Unit left in off position after testing Information only

Griswold School SES UV-W-6 The installed filter is dirty Recommend replacing filters
Griswold School SES UV-W-6 The units Dx coil is dirty Recommend cleaning the coil

Griswold School SES UV-W-6
The damper actuator does stroke when command. Linkage is loose and will 
not drive the dampers. Recommend adjusting linkage

Griswold School SES UV-CW-2 The installed filter is dirty Recommend replacing filters
Griswold School SES UV-CW-2 The units Dx coil is dirty Recommend cleaning the coil
Griswold School SES UV-CW-3 The units Dx coil is dirty Recommend cleaning the coil
Griswold School SES UV-CW-3 The damper actuator is completely missing from the unit Recommend replacing the actuator
Griswold School SES UV-W-7A The units Dx coil is dirty Recommend cleaning the coil
Griswold School SES UV-W-7A The units/fan is not operable, would not run Recommend troubleshooting unit

Griswold School SES UV-W-7A
The units HW valve was found failed open, proper operation of the valve and 
damper could not be confirmed as the unit was not running Information only

Griswold School SES UV-W-7B The installed filter is dirty Recommend replacing filters
Griswold School SES UV-W-7B The units Dx coil is dirty Recommend cleaning the coil

Griswold School SES UV-W-7B
The units dampers failed to modulate when commanded open from the 
internal control panel Recommend troubleshooting actuator

Griswold School SES UV-W-7B
The HW valve appears to be stuck open, valve did not close when setpoint 
knob was adjusted to 65F Recommend troubleshooting actuator

Griswold School SES UV-W-8 The installed filter is dirty Recommend replacing filters
Griswold School SES UV-W-8 The units Dx coil is dirty Recommend cleaning the coil

Griswold School SES UV-W-8
The units dampers failed to modulate when commanded open from the 
internal control panel Recommend troubleshooting actuator

Griswold School SES UV-CE-4 The units/fan is not operable, would not run Recommend troubleshooting unit
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Griswold School SES UV-CE-4
The units HW valve was found failed open, proper operation of the valve and 
damper could not be confirmed as the unit was not running Information only

Griswold School SES UV-CE-4 The canister type damper actuator is missing from the unit Recommend replacing the actuator

Griswold School SES UV-E-7
The unit was found off at the time of testing. After testing, the unit was 
turned back off Information only

Griswold School SES UV-CE-3
The unit was found off at the time of testing. After testing, the unit was 
turned back off Information only

Griswold School SES UV-CE-2 The installed filter is dirty Recommend replacing filters
Griswold School SES UV-CE-2 The units Dx coil is dirty Recommend cleaning the coil

Griswold School SES UV's General

The unit ventilators were found to have selectable command states by zone 
for 'On', 'Off' and 'Scheduled'. All zones were  commanded On, meaning they 
will run 24/7 Information only

Griswold School SES UV's General

The OA/RA damper linkage appears to have intentional slop, the OA damper 
will drive immediately when commanded, and once the rivet catches either 
end of the slide the RA damper will be driven Information only

Griswold School SES AHU-1

Although the unit could not be accessed due to installation height, damper 
conditions were tested by observing the mixed air temperature reading. 
When the outside air damper was commanded 100% open, the mixed air 
temperature remained at 70F with an outside air temperature of 35F.

Damper actuator has either failed or the linkage has switched. 
Recommend servicing.

Hubbard School SES RTU-1 The fan status does not drop out when the fan and unit are off. Recommend having ATC contractor investigate
Hubbard School SES RTU-2 The dampers do not respond to commands through the BMS Recommend having ATC contractor investigate

Hubbard School SES RTU-4
The OA damper does not stay at minimum position as commanded by the 
BMS. Recommend having ATC contractor investigate

Hubbard School SES RTU-5

Both HW valves operate correctly but one does not indicate open/closed 
position accurately. The supply air temp was 91°F but the valve showed fully 
closed. Recommend having ATC contractor investigate

Hubbard School SES UVs In general, many of the unit ventilators were very dirty inside.
Recommend cleaning interior of units and entering air side of heating 
coils for better heat transfer.

Hubbard School SES UVs
In general, the cooling operation of the units could not be tested due to the 
low ambient conditions while onsite.

Recommend testing cooling operation of units during the cooling 
season.

Hubbard School SES UV-S1
The mechanical linkage between the outside air damper actuator and 
damper blade is broken. Recommend repairing damper linkage.

Hubbard School SES UV-S2
Unit appears to be abandoned in place. There is no controller, on/off switch 
nor actuators installed. Recommend installing controller and devices.

Hubbard School SES UV-S5
When the unit was turned on, the outside air damper went fully open. Unit 
appears to be ignoring inputs from controller. Recommend replacing controller.

Hubbard School SES UV-S5 The hot water valve actuator appears to be failed open. Recommend replacing actuator.
Hubbard School SES UV-S8 The hot water valve actuator appears to be failed open. Recommend replacing actuator.
Hubbard School SES UV-W1 The hot water valve actuator appears to be failed open. Recommend replacing actuator.
Hubbard School SES UV-W2 The hot water valve actuator appears to be failed open. Recommend replacing actuator.
Hubbard School SES UV-W3 The hot water valve actuator appears to be failed open. Recommend replacing actuator.

Hubbard School SES UV-W4
The outside air damper actuator failed to modulate open when set to 100% 
on the unit controller. Recommend replacing actuator.

Hubbard School SES UV-W4 The hot water valve actuator appears to be failed open. Recommend replacing actuator.

Hubbard School SES UV-W5
The outside air damper actuator failed to modulate open when set to 100% 
on the unit controller. Recommend replacing actuator.

Hubbard School SES UV-W5 The hot water valve actuator appears to be failed open. Recommend replacing actuator.

Hubbard School SES UV-A1
The outside air damper actuator failed to modulate open when set to 100% 
on the unit controller. Recommend replacing actuator.

Hubbard School SES UV-A1 Hot water valve actuator has become disconnected from valve stem. Recommend replacing/retightening actuator.

Hubbard School SES UV-A2
The outside air damper actuator failed to modulate open when set to 100% 
on the unit controller. Recommend replacing actuator.
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Hubbard School SES UV-A2 The hot water valve actuator appears to be failed open. Recommend replacing actuator.

Hubbard School SES UV-A7
The outside air damper actuator failed to modulate open when set to 100% 
on the unit controller. Recommend replacing actuator.

Hubbard School SES UV-A7 The hot water valve actuator appears to be failed open. Recommend replacing actuator.
Hubbard School SES UV-A8 The hot water valve actuator has been removed from the unit. Recommend installing valve actuator.
Hubbard School SES UV-N1 The hot water valve actuator appears to be failed open. Recommend replacing actuator.
Hubbard School SES UV-N2 The hot water valve actuator appears to be failed open. Recommend replacing actuator.

Hubbard School SES UV-N3
The outside air damper actuator failed to modulate open when set to 100% 
on the unit controller. Recommend replacing actuator.

Hubbard School SES UV-N3 The hot water valve actuator appears to be failed open. Recommend replacing actuator.

Hubbard School SES UV-N7
The outside air damper actuator failed to modulate open when set to 100% 
on the unit controller. Recommend replacing actuator.

Hubbard School SES UV-N7 The hot water valve actuator appears to be failed open. Recommend replacing actuator.

Hubbard School SES UV-N8
The UV located on the left side of the room failed to enable when switched 
"on". Controls and actuators could not be tested as a result. Recommend servicing unit ventilator to verify operation.

Hubbard School SES UV Staff Lounge
The UV serving the staff and teacher's lounge failed to enable when switched 
"on". Controls and actuators could not be tested as a result. Recommend servicing unit ventilator to verify operation.

McGee Middle School SES Freeze pumps

In general, none of the freeze pumps have status monitored by the BMS to 
verify operation. Due to being located above the ceiling in occupied spaces, 
the operation of these pumps could not be verified.

Recommend installing current transducers or similar devices to monitor 
pump status and verify pump is operable.

McGee Middle School SES HVAC-1 The fan is emitting a loud rattling noise Suggest checking fan belts, shaft, bearings, etc. 

McGee Middle School SES / ABS (TAB) HVAC-1
The unit's exhaust air dampers failed to modulate open when the outside air 
dampers were commanded fully open as expected. The actuator and damper operation should be reviewed by ATC

McGee Middle School SES RTU-3, 11, 12 & 13
The units heating coil is located in the ductwork below the unit/roof and 
could not be inspected. Recommend Berlin staff assess coil condition once accessible.

McGee Middle School SES RTU-13 The aluminum mesh insect screen/filter in the OA intake is damaged The filters should be replaced

McGee Middle School SES HVAC-3
SES could not manipulate the units Dx cooling to enable due to the ambient 
conditions of 50F. Information only

McGee Middle School SES HVAC-3
Functionality of the freezestat could not be confirmed as it is located close to 
and behind the units supply fan Information only

McGee Middle School SES RTU-1 Unit filters are dirty and should be replaced soon Consider cleaning inside the unit and replacing filters

McGee Middle School SES RTU-1

The commands for all five zone damper appears to be reversed; with all zone 
space setpoints set at 85F, the dampers all modulated to full cold deck. When 
commanded fully open, the hot deck dampers only modulated to 25% open. The damper programming and actuators should be reviewed by ATC

McGee Middle School SES RTU-1

When the freezestat was adjusted to 90F, the OA damper did close but no 
other action was seen from the unit- fan remained running and HW valve 
went fully closed. No alarm was generated

This should be investigated by the ATC contractor. Fan should disable 
and hot water valve should fully open during freezestat condition.

McGee Middle School SES MAU-1 The units filters are dirty The filters should be replaced

McGee Middle School SES MAU-1
The units HW coil is almost completely plugged with dirt on the entering air 
side. The coil should be cleaned

McGee Middle School SES MAU-1 The units chilled water coil is very dirty The coil should be cleaned

McGee Middle School SES MAU-1
When the supply air temperature setpoint was lowered to 50°F, the CHW 
valve failed to modulate open. Suggest ATC review CHW valve actuator and programming

McGee Middle School SES ERU-1 The energy wheel is dirty. The energy wheel should be cleaned.

McGee Middle School SES ERU-2 The OA damper did not close when the freezestat was tripped as expected. This should be investigated by the ATC contractor.

McGee Middle School SES ERU-2
The unit shut down when the freezestat was tripped but it was not registered 
by the BMS.

Recommend programming a freezestat alarm to the BMS to alert 
occupants when freeze conditions occur.

McGee Middle School SES RTU-10 The zone heating coils are currently not displayed on the graphics.
Recommend displaying zone heating coils and associated devices on the 
graphics for troubleshooting purposes.

McGee Middle School SES RTU-14 Unable to verify freezestat since it's located in an occupied space. Freezestat operation should be confirmed by facility staff.
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McGee Middle School SES RTU-2

When the unit was commanded “OFF” on the BMS graphics page, the heating 
valve opened 100%, the outside air dampers went to 100% open and the 
exhaust fan continued to operate (economizer mode). This fan was not 
controlled nor monitored on the BMS. This should be investigated by the ATC contractor.

McGee Middle School SES Freeze pumps
In general, none of the freeze pumps have status monitored by the BMS to 
verify operation.

Recommend installing current transducers or similar devices to monitor 
pump status and verify pump is operable.

McGee Middle School SES RTU-2

When all zones were placed into heating mode, the unit closed the hot deck 
dampers and opened the cold deck dampers. It would be expected that the 
opposite would occur. This should be investigated by the ATC contractor.

McGee Middle School SES RTU-2

With the heating valve commanded fully closed, the hot deck supply air 
temperature was 79F, signifying water leakage across the valve body. 
Recommend correcting. This should be investigated by the ATC contractor.

McGee Middle School SES RTU-2

With an outside air temperature of 45F and a DX enable setpoint of 66F, the 
DX cooling was continuing to operate instead of shutting off. Unclear why, 
however this is most likely due to packaged controls. This should be investigated by the ATC contractor.

McGee Middle School SES RTU-2

When the freezestat was adjusted to 90F, the OA damper did close but no 
other action was seen from the unit- fan remained running and HW valve 
went fully closed. No alarm was generated

This should be investigated by the ATC contractor. Fan should disable 
and hot water valve should fully open during freezestat condition.

McGee Middle School SES RTU-4
The outside air dampers are physically damaged and do not fully seat when 
commanded close.  Recommend repairing damper linkages.

McGee Middle School SES RTU-4
When the freezestat was tripped, the hot water valve was not commanded 
fully open as would be expected. 

This should be investigated by the ATC contractor. Fan should disable 
and hot water valve should fully open during freezestat condition.

McGee Middle School SES RTU-5 The outside air dampers do not fully seat when commanded close Recommend adjusting damper linkages.

McGee Middle School SES RTU-5
When the freezestat was tripped, the hot water valve was not commanded 
fully open as would be expected. 

This should be investigated by the ATC contractor. Fan should disable 
and hot water valve should fully open during freezestat condition.

McGee Middle School SES ERU-3 The outside air bird screens are clogged. Recommend cleaning.

McGee Middle School SES ERU-3
ERU-3’s mixed air and supply air temperature sensors were reading 60°F 
versus the field measured values of 66°F. Recommend recalibrating both sensors.

McGee Middle School SES HVAC-2
Return air CO2 sensor was reading 220 PPM versus field measured value of 
450 PPM. Recommend recalibrating or replacing sensor.

McGee Middle School SES ERU-6

ERU-6 does not have filters or a filter bank installed on the return and 
outside entering air sides of the energy recovery wheel. As a result, the 
wheel and interior of unit are very dirty.

Install filters upstream of energy wheel plenums to allow for air 
filtration prior to wheel.

McGee Middle School SES ERU-6 The energy recovery wheel of ERU-6 is extremely dirty and covered in debris.

Energy wheel should be cleaned, however wheel may need replacing 
due to extent of damage. Recommend assessing performance of wheel 
after cleaning.

McGee Middle School SES ERU-6 The outside air intake bird screen is dirty and damaged. Recommend replacing bird screen.

McGee Middle School SES ERU-6
The energy recovery wheel failed to enable when commanded "on" by the 
BMS. Recommend further investigating and correcting issue.

McGee Middle School SES ERU-6
The outside air damper does not fully close when commanded. Only one 
damper blade is connected to the other actuators, the other’s remain open. Recommend repairing damper linkage.

McGee Middle School SES ERU-6
The return air was reading 53F at the BMS versus the actual return air 
temperature of 68F.

Recommend confirming the correct sensor is being displayed on the 
BMS graphic. If so, sensor should be recalibrated or replaced.

McGee Middle School SES RTU-6

The supply air temperature failed to rise when the heating valve was 
commanded 100% open. The valve could not be physically inspected due to 
location. Recommend reviewing actuator operation further.

McGee Middle School SES RTU-7
The access door to the unit’s filter section has been removed and appears 
broken. Recommend repairing door.

McGee Middle School SES RTU-7 The unit’s condensate trap has been disconnected from the unit. Recommend repairing condensate trap.
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McGee Middle School SES RTU-7 The outside air damper failed to physically open when commanded to 100%. Recommend replacing outside air damper actuator.

McGee Middle School SES RTU-7

The supply air temperature failed to rise when the heating valve was 
commanded 100% open. The valve could not be physically inspected due to 
location. Recommend reviewing actuator operation further.

McGee Middle School SES RTU-9

The supply air temperature failed to rise when the heating valve was 
commanded 100% open. The valve could not be physically inspected due to 
location. Recommend reviewing actuator operation further.

McGee Middle School SES MAU-2
The entering air side of the heating coil is heavily covered with dust and 
debris. Recommend cleaning coil.

McGee Middle School SES MAU-2 The heating valve appears to have failed 100% open. Recommend replacing actuator.

McGee Middle School SES Cooling Operation
In general, the cooling operation of the units could not be tested due to the 
low ambient conditions while onsite.

Recommend testing cooling operation of units during the cooling 
season.

McGee Middle School SES FCU Operation
In general, all of the fan coil units have minimum and maximum outside air 
damper command setpoints that will modulate based on space CO2 levels.

Recommend modifying the demand control ventilation setpoints so that 
the fan coil units will operate at maximum damper command at all 
times. This will increase ventilation rates in the spaces.

McGee Middle School SES FCU-109
The unit failed to disable when placed into either lock-out or unoccupied 
mode. Recommend reviewing programming and correcting.

McGee Middle School SES FCU-104

The unit serves Rm 104 and is located in a closet within room 102. The return 
grille for the unit is in room 102, next to the return grille for FCU-102. There 
is no return grille for FCU-104 in Rm 104 Information only

McGee Middle School SES FCU-231
When the OA damper was commanded to 90% open, the damper failed to 
modulate and remained closed. Recommend having ATC contractor review functionality.

McGee Middle School SES HVAC-4

The hot water coil is located upstream of the unit in the outside air duct. A 
filter bank for 1”filters is in place, however the filter has collapsed and the 
entering air side of the coil is filthy. Recommend cleaning coil and installing filters.

McGee Middle School SES / ABS (TAB) HVAC-4

The outside air actuator has been loosened and is not connected to the shaft. 
However, the heating coil is only located in the outside air duct. As a result, 
the only way to provide heat is to operate the unit at 100% outside air mode.

Recommend retightening damper actuator and moving heating coil to a 
location downstream of supply fan if possible.

Willard School SES RTU-1

The supply air temperature failed to rise when the heating valve was 
commanded 100% open. The valve could not be physically inspected due to 
location. Recommend having ATC contractor investigate HW valve function

Willard School SES RTU-7
Unit was found to be forced into "night mode" but was left in "scheduled 
mode" Information only

Willard School SES RTUs General
In general, many of the units would not operate in cooling mode due to low 
ambient temperatures.

Recommend Berlin staff assess cooling operation during warmer 
temperatures.

Willard School SES UV-E3 The outside air damper failed to modulate when placed into cooling mode. Recommend replacing damper actuator.

Willard School SES UV-E4 The outside air damper failed to modulate when placed into cooling mode. Recommend replacing damper actuator.

Willard School SES UV-E5 The outside air damper actuator has been removed from unit.
Recommend installing a damper actuator and repairing controls as 
needed.

Willard School SES UV-E7
UV-E7 is a newer unit ventilator controlled by a MicroTech II controller. SES 
was unable to manipulate controller setpoints to test unit. Information only

Willard School SES UV-E8 The outside air damper actuator has been removed from unit.
Recommend installing a damper actuator and repairing controls as 
needed.

Willard School SES UV-E8 The hot water valve actuator appears to be failed open. Recommend replacing actuator.

Willard School SES UV-E9
Unit failed to enable when switched "on". Controls and actuators could not 
be tested as a result. Recommend servicing unit ventilator to verify operation.

Willard School SES UV-E12 The outside air damper actuator has been removed from unit.
Recommend installing a damper actuator and repairing controls as 
needed.
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Willard School SES UV-E15 The outside air damper failed to modulate when placed into cooling mode. Recommend replacing actuator.
Willard School SES UV-E15 The how water valve actuators appears to be failed open. Recommend replacing actuator.

Willard School SES UV-N1 The outside air damper actuator has been removed from unit.
Recommend installing a damper actuator and repairing controls as 
needed.

Willard School SES UV-N11
The unit ventilator located on the right side of the room is not operable. 
Thermostat has failed. Recommend replacing thermostat.

Willard School SES UV-S2

The outside air damper actuator located in the unit ventilator located on the 
left side of the room failed to modulate open when placed into cooling 
mode. Recommend replacing actuator.

Willard School SES UV-S2

The outside air damper actuator located in the unit ventilator located on the 
right side of the room failed to modulate open when placed into cooling 
mode. Recommend replacing actuator.

Willard School SES UV-S2

The hot water valve actuator located in the unit ventilator located on the 
right side of the room failed to modulate open when placed into heating 
mode. Recommend replacing actuator.

Willard School SES UV-S5
The hot water valve located in the unit ventilator located on the left side of 
the room appears to failed open. Recommend replacing actuator.

Willard School SES UV-S5

The outside air damper actuator located in the unit ventilator located on the 
right side of the room failed to modulate open when placed into cooling 
mode. Recommend replacing actuator.

Willard School SES UV-S5

The hot water valve actuator located in the unit ventilator located on the 
right side has been physically disconnected from the valve stem and is not 
operable. Recommend replacing actuator.

Willard School SES UV-W3
The damper linkage has been physically disconnected. Actuator fails to 
modulate dampers. Recommend replacing damper actuator and repairing damper linkage.

Willard School SES UV-W5 The hot water valve is leaking, causing severe corrosion in the piping. Recommend replacing valve and actuator and repairing piping.

Willard School SES UV-W6
The outside air damper actuator failed to modulate when placed into cooling 
mode. Recommend replacing damper actuator

Willard School SES UV-W7 The hot water valve is leaking, causing severe corrosion in the piping. Recommend replacing valve and actuator and repairing piping.

Willard School SES UV-W11
The outside air damper actuator failed to modulate when placed into cooling 
mode. Recommend replacing damper actuator

Willard School SES UV-W12
The outside air damper actuator failed to modulate when placed into cooling 
mode. Recommend replacing damper actuator

Willard School SES UV-W13 No outside air damper actuator is installed. Recommend installing damper actuator.
Willard School SES UV-W13 The hot water valve is stuck closed. Recommend replacing actuator and/or valve body.

Willard School SES UV-W15
The outside air damper actuator failed to modulate when placed into cooling 
mode. Recommend replacing damper actuator

Berlin High School ABS (TAB) MAU-2 Outdoor air mode 100% closed. Could not get actual reading. Further coordiante issue with ATC and TAB contractor
Berlin High School ABS (TAB) Auto Shop Room 1606 Retun damper is 100% closed and will not open Service return air damper
Berlin High School ABS (TAB) AHU-5 Outdoor air intake filter needs to be cleaned. Clean filter

Berlin High School ABS (TAB) DOAS-4

Because of the change to lower the exhaust side of the DOAS units, the 
bathroom exhaust airflows dropped below the supply airfows causing the 
bathrooms tobecome positively pressurized.

Recommend lowering the supply below the exhuast levels to make 
room negative.

McGee Middle School ABS (TAB) RTU-1 The power exhaust motorized dampers are stuck open. Recommend service damper.
McGee Middle School ABS (TAB) FCU-104 The return grill for FCU-104 is installed in room 102. Relocate return grill to room 104.



 
 

 

Appendix B: Testing, Adjusting and Balancing Reports 
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