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HVAC SYSTEMS SUMMARY

Prior to re-occupying buildings, it is recommended that existing building HVAC systems are evaluated,
serviced and repaired as required to ensure the HVAC system is in proper working order and to
determine if the existing system or its associated control operation can be modified as part of a HVAC
system mitigation strategy. Any identified deficiencies should be repaired and corrected, and if the
building HVAC system is a good candidate for modifications those measures should be implemented. A
checklist of Preventative Maintenance (PM) verification tasks and potential HVAC system modifications
and mitigation strategies have been included in the following report. If the following recommendations are
adhered to then the building HVAC system would meet the State CDC guidelines for School Facilities
Re-Opening.

In general HVAC system mitigation strategies include the following recommendations:

1.

Potentially increase Outdoor Air (OA). The OA increase must be within equipment'’s capacity in order
to provide adequate heating or cooling so that thermal comfort is not negatively impacted. Also use
caution when increasing OA in polluted areas (e.g. High Traffic/City areas) and during times of high
pollen counts. For heating and ventilation only systems, outdoor airflow rates may be increased
during milder heating days, but outdoor airflow will need to be reduced to original design minimum
outdoor airflow conditions during peak heating days in order to avoid freezing hot water coils and to
provide adequate space heating.

Disable Demand Control Ventilation where present in order to provide more outdoor airflow.

Utilize high efficiency MERV-13 filtration for larger capacity central station indoor air handling and
rooftop units if the unit (in terms of both fan power and associated filter rack) can accommodate
these filters. Older Heating and Ventilation units and terminal equipment units such as Unit
Ventilators, Fan Coil Units and small capacity air handling units may not be able to accommodate
higher filtration levels due to their available fan horsepower. Seal edges of Filter sections with
sheetmetal and foil type sheetmetal tape to avoid bypass of filters. Filter changes will likely need to
occur on a more regular basis as higher efficiency filters have a higher initial and final pressure drop
than older HVAC equipment was designed to operate with. Older heating and ventilation units
equipped with belt driven fans were typically designed to operate with lower efficiency filters (MERV-8
equivalent and under) at their mid or end of life filter efficiencies that are slightly higher than the initial
efficiencies of higher efficiency filters (MERV-11 & MERV-13). Therefore, when higher efficiency
filters are used, they likely will need to be changed more often, particularly during times of high pollen
counts. Refer to Building HVAC Existing Conditions and Filter Recommendations sections within this
report for building specific filter recommendations.

Operate system in occupied mode for longer periods. In general operate systems in occupied mode
for a minimum of 2 hours before and after normal building occupied periods.

Perform a building flush out, operating HVAC systems in occupied mode for 24/7 a minimum of one
week prior to school building opening. Two weeks is preferred for most of the school building HVAC
systems.

Install separate Portable Room HEPA Filter Units in Classrooms, offices, interior spaces, and other
building areas that are served by older Unit Ventilator or Heating and Ventilation equipment that
cannot meet MERV-13 filtration recommendation. It is understood that the Whitman-Hanson Regional
School District has proceeded with a contract to install “iWave” Bipolar ionization units in the majority
of all ventilating system currently installed at the various schools within the district in an effort to
comply with the Teacher’s Union’s requirements and the State’s requirements for re-opening school;
while this technology is relatively young, the “iWave” units are UL867 certified for ozone emittance.
The “iWave” units have been tested for effectiveness by 3 party labs, paid for by the Manufacturer,
to show that the technology is effective in reducing the concentration of airborne Covid-19 (SARS-
CoV-2) with reductions of 90% or higher in a controlled lab setting. We would recommend the school
district hire an independent third-party testing agency to verify the effectiveness of the bipolar
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10.

11

12.

13.

ionization systems because the technology is considered to be young, relative to other readily
available technologies.

Existing ductwork distribution and air handling equipment should be cleaned if needed. If ductwork
lining is present, then interior ductwork should not be cleaned with brushes/scrubbers as this could
dislodge fiberglass duct lining. Instead duct cleaning disinfectant fogger cleaners could be used.
Consult additional guidance from Industrial Hygienist or Duct Cleaning specialist before duct cleaning.

Consider addition of De-stratification Fans with UV-C technology for large double height areas such
as Gymnasiums, Cafeterias. Gym Destratification fans should be provided with Cage Guards for
protection. It should be noted that this technology is rather expensive, currently has long lead
times and requires annual maintenance. This technology is not required by guidelines if proper
ventilation airflow with MERV-13 filtration is provided or ventilation air with lower filter efficiencies are
provided and supplemented with room HEPA filters are utilized.

Consider use of natural ventilation when weather permits and will not negatively affect building HVAC
performance. For Heating and Ventilation only systems, natural ventilation using operable windows
may be used during spring, summer and fall months when outdoor air temperatures are generally
above 65 degrees with minimal impact to heating system operation. During outdoor air weather
conditions between 50-66 degrees operable windows for ventilation could be used but may cause
slightly lower space temperatures at times and may lead to additional energy usage. When outdoor
weather conditions are below 50 deg F, opening windows for most school building areas would
generally not be advised as it may cause reduced indoor space temperatures and excess heating
system energy expenditure. Some older heating systems that were designed with steam heating
systems or hot water systems designed to operate above 180 deg F may have heating capacity to
allow the use of operable windows during colder weather (below 50 deg F.), however this will come at
the expense of additional energy use and could potentially lead to frozen piping systems if windows
are opened during outdoor air conditions below 32 deg F.

When using operable windows for ventilation, portable space or window box fans could be used to
promote a draft across rooms and airflow should be directed towards the room exhaust/return air
register, and classroom doors should generally be closed when occupied. Caution should be given to
using natural ventilation during times of high pollen conditions. Portable fans should be as quiet as
possible to maintain lower noise levels in classrooms.

When utilizing additional outdoor airflow in air handling systems or through the use of operable
windows during the heating season, boiler hot water supply temperatures should be monitored and
adjusted by raising hot water supply temperatures higher if needed to maintain appropriate indoor
space temperatures. Automatic boiler outdoor air reset controls may have to be over-ridden.
Additional heating energy use will occur as the result of introducing additional outdoor ventilation
airflow.

During past building renovation projects, room partitions may have been added without consideration
to heating and ventilation systems. Building areas that are not provided with appropriate natural
ventilation, make-up air or exhaust air systems should not be used for classroom teaching and/or
teacher workroom areas. These spaces could be utilized for storage areas.

Medical waiting areas — For each school it is recommended that a Medical waiting area is created or
an existing area is designated for this use. These spaces should ideally have an operable window
and exhaust air that exhaust directly to the outdoors. For improved ventilation these spaces should
have the capability of increased exhaust ventilation (10 AC/HR recommended). While the room
should be negatively pressurized when the exhaust fan is utilized, the operable window could be
utilized to introduce additional make-up air ventilation. These spaces should also be provided with
portable room HEPA filter units that are sized appropriately for the room area and volume. These
areas should also have a dedicated heating and air conditioning system, which could supplement the
existing heating (and air conditioning if provided) system. Window or wall mounted split heat pump
AC units could be utilized for the Waiting room areas.
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The above HVAC system modifications should be implemented on a building by building and
zone/system by zone/system basis, as not all buildings’ and building area HVAC systems are necessarily
the same.
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HVAC SYSTEM MAINTENANCE:

Performing preventative maintenance (PM) of HVAC systems prior to re-occupying buildings is highly
recommended when scheduled maintenance on systems can be performed safely. The following are
minimum HVAC system PM verification tasks which should be performed. The following are summaries
of ASHRAE Standard 180 — 2018: Standard Practice for the Inspection and Maintenance of Commercial
HVAC Systems. Preventative Maintenance checklists for different HVAC systems have also been
included in Table form in Appendix A.

Hot Water Boiler Systems (Duration: Monthly):

1. Provide water chemical treatment and testing to ensure proper water treatment levels are maintained.

2. Check control system and control devices for proper operation.

3. Check pumps and variable-frequency drives (where installed) for proper operation.

4. For fuel oil systems; check operation of fuel system, including fuel pumps and tank monitoring
systems.

5. For natural gas systems, check gas pressure, gas valve operation, combustion flue gas venting and
combustion air systems (including combustion air fans if installed)

6. Ensure there are no leaks in fuel oil and/or gas lines.

7. Verify proper operation of all safety devices.

8. If necessary, vent air from distribution system high points

9. Verify expansion/compression tank pressures to ensure proper operations.

Steam Boiler Systems (Duration: Monthly):

Provide chemical treatment and testing for condensate and feedwater systems.
Check control system and control devices for proper operation.

Check condensate pump receivers for proper operation.

Check steam traps for proper operation.

S S U

For fuel oil systems; check operation of fuel system, including fuel pumps and tank monitoring
systems.

6. For natural gas systems, check gas pressure, gas valve operation, combustion flue gas venting and
combustion air systems (including combustion air fans if installed)

Ensure there are no leaks in fuel oil and/or gas lines.

Verify proper operation of all safety devices.

Chilled Water Systems (Duration: Monthly):
Perform chemical testing of system water. Verify water treatment target levels are being maintained.
Check control system and devices for proper operation.

3. Air Cooled Chillers:
a. Check refrigerant system pressures for evidence of leaks
b. Check/clean condenser fan blades and fan housing
c. Check/clean for fin damage
d. Check for proper fluid flow and for fluid leaks
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4.

Water Cooled Chillers:

a. Check refrigerant system pressures for evidence of leaks
b. Verify proper fluid flow and pressures

c. Check compressor oil levels

Chilled Water Pump Systems

a. Check Chilled Water Pump and VFD (if equipped) for proper operation

b. Verify pump seals are packed and conform they are not leaking.

c. If necessary, vent air from distribution system high points

d. Verify expansion/compression tank pressures to ensure proper operations.

Air Handling Units (Duration: Monthiy):

No ok~ 0w =

8.
9.
10.

Check condition of filters and replace filter as needed.

Check condensate drain P-trap and ensure it is primed.

Check control system and devices for proper operation

Check fans and variable-frequency drive (where equipped) for proper operation
Check outdoor, relief and recirculation air dampers for proper operations
Check chilled water, hot water valves for proper operation.

Clean chilled water and hot water coil surfaces with coil cleaning solution at the start of cooling
/heating season.

Check Energy Recovery Wheel (ERW) Operation (Where equipped).
Lubricate fan and ERW motor assemblies per manufacturer requirements.

For fans with belt drives, inspect belts and adjust or replace, as required.

Roof Top Units (Duration: Monthly):

No g s~ NN =2

10.
1A1.
12.

Check condition of filters and replace filter as needed.

Check condensate drain P-trap and ensure it is primed.

Check control system and devices for proper operation

Check fans and variable-frequency drive (where equipped) for proper operation
Check outdoor, relief and recirculation air dampers for proper operations
Check chilled water, hot water valves (where equipped) for proper operation

Check DX refrigeration cooling system (and hot gas reheat if equipped) for proper operation. Check
refrigerant pressures to ensure there are no leaks.

Check gas-fired heating furnaces (where equipped) to ensure proper gas valve and combustion
operation.

Clean chilled water, DX coil, hot water coil (as equipped) surfaces with coil cleaning solution at the
start of cooling /heating season.

Check Energy Recovery Wheel (ERW) Operation (Where equipped).
Lubricate fan and ERW motor assemblies per manufacturer requirements.

For fans with belt drives, inspect belts and adjust or replace, as required
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Terminal Units (Fan Coils, Chilled Beams, Water-Source Heat Pumps, Unit Ventilators, Cabinet Unit

Heaters) (Duration: Monthly)

1
2
3.
4

Check condition of filters and replace filter as needed.
Check control system and devices for proper operation
For cooling units, check condensate drain P-trap and ensure it is primed.

Check fans/blowers for proper operation. Lubricate fan motor assemblies per manufacturer
requirements. For fans with belt drives, inspect belts and adjust or replace, as required.

Check outdoor air dampers (if equipped) for proper operations.

a. For typical classroom Unit Ventilators, the supply fans/motors should be check and repaired
as necessary for proper operation and outdoor air damper position should be checked and
set to a minimum position of 40-50% outdoor airflow in order to ensure compliance with
IMC/ASHREA 62.1 ventilation requirements. Units equipped with economizer (100% outdoor
air) controls should check/verify economizer operation to allow for additional ventilation
airflow to be provided when weather conditions permit. Any unit ventilators equipped with
CO2 demand controls should have CO2 demand controls over-ridden.

Check chilled water, hot water valves (if equipped) for proper operation.

Clean chilled water and hot water coil surfaces with coil cleaning solution at the start of
cooling/heating season.

Check DX refrigeration cooling system (if equipped) for proper operation. Check refrigerant
pressures to ensure there are no leaks. Clean DX coil surfaces with coil cleaning solution.

Air Distribution Systems

:

2.
3.
4

Check control system and devices for proper operation
Check outdoor air dampers (if equipped) for proper operations
Clean exterior surfaces of all registers, grilles and diffusers.

Consider internally cleaning ductwork as recommended by Industrial Hygienist on a building/system
type by building/system type basis.
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RECOMMENDED SEQUENCES OF OPERATION REVIEW AND MODIFICATIONS FOR TYPICAL
HVAC SYSTEM TYPES:

General Recommendations:

1;

Consider personal protection equipment (PPE) when maintaining ventilation materials, including
filters and condensate. Consult additional guidance from Industrial Hygienist or Duct Cleaning
specialist before duct cleaning.

Confirm occupancy schedule with building occupants and review the current programmed
operation schedule in the Building Management System (BMS) and/or HVAC unitary thermostat
controls. Modify control operation as required for the building's occupancy schedules and
ventilation requirements and any implemented control system modifications.

Confirm that all modified programmed adjustments can be reversed back to normal operation.

Open outside air dampers to their maximum position, 100% preferred if the system is capable of
doing so without causing overtly negative building temperature and humidity impacts, for a
minimum of 7 days prior to School Building Re-Opening. Two weeks is recommended if possible
and older school buildings with unit ventilators may benefit from even longer flush out periods.
Note: The maximum position the outside air dampers may be opened will depend on the time of
year, local climate, the temperature and humidity of the outside air and the capability of the HVAC
equipment to condition the outside air so that the system is able to maintain acceptable indoor
temperature and humidity. When operating in this “flush out” mode, the system should be
monitored continuously to ensure that unacceptable temperature and humidity conditions do not
develop inside the building. Upon completion of the flush, the damper control positions should be
adjusted back to provide original design outdoor air ventilation levels. Disable any CO2 demand
ventilation controls (if present) during this “flush-out” period.

The temperature and humidity control and ventilation parameters should be monitored and
trended through the BMS. If a building does not have a BMS system installed, monitoring sensors
and equipment could be installed to verify proper temperature and ventilation control. During this
time, the HVAC equipment/systems may operate below design capacity, but sequencing and
temperature control should still continue to properly function.

Verify that space temperature and relative humidity levels are being controlled to acceptable
setpoints.

Verify Occupied / Unoccupied sequencing after measurement and verification of Occupied
parameters is complete.

Check the status of any energy/heat recovery wheels, if present in the systems, for leakage and
cross-contamination.

Consult with an HVAC Engineer, Commissioning Agent, or Contractor firm, as appropriate, to
identify any areas of concern identified during any HVAC system preventative maintenance,
verification, repairs and/or modifications. It is recommended that a list of issues is compiled, and
that any outstanding issues are addressed in order to ensure that minimum occupancy ventilation
requirements and occupant comfort / operational temperature setpoints are met prior to re-
occupying the building.
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Re-circulation style air-handling unit with heating, cooling, supply fan, and separate associated

exhaust system:

1z
2.
3.

Recommend unit operate in occupied mode 24/7 two weeks before school opening.
Supply Fan shall start or continue to run at full design speed.

Outside Air Damper & Re-circulation Air Damper shall modulate to the maximum occupied
position as-balanced to allow the proper ventilation airflow to mix with the re-circulated room air.

Associated Exhaust system shall start or continue to run at a constant speed to maintain a
slightly-positive space pressure, as-balanced.

Heating Section or Cooling section shall modulate/ stage as delegated by the unit controller to
maintain the space temperature set-point.

Unit shall run constantly to deliver constant ventilation to the space.

Unit Freeze-stat, damper failure, duct-mounted smoke detector (As-applicable), high discharge
air temp, or low discharge air temp shall shutdown the unit and generate an alarm.

Filter Section differential pressure sensors shall monitor the cleanliness of the filter section
CO2 control/ demand ventilation control, if present, shall be disabled in all rooms and units.

Unit Ventilators & separate associated Exhaust systems:

10.
11.

Recommend unit operate in occupied mode 24/7 two weeks before school opening.
Supply fan shall start or continue to run at full design speed.

Face & Bypass dampers, if present, shall modulate to max occupied position as-balanced to
allow the proper ventilation airflow to mix with the re-circulated room air.

Associated Exhaust system shall start or continue to run at a constant speed to maintain a
slightly-positive space pressure.

For typical classroom Unit Ventilators, the supply fans/motors should be check and repaired as
necessary for proper operation and outdoor air damper position should be checked and set to a
minimum position of 40-50% outdoor airflow in order to ensure compliance with IMC/ASHREA
62.1 ventilation requirements. Units equipped with economizer (100% outdoor air) controls
should check/verify economizer operation to allow for additional ventilation airflow to be provided
when weather conditions permit.

Heating coil control valve shall modulate as delegated by the unit controller to maintain the
discharge air temperature set-point when/if there is a call for heating from the space temperature
sensor.

Unit shall run constantly to deliver constant ventilation to the space.

Unit Freeze-stat, damper failure, high discharge air temp, or low discharge air temp shall
shutdown the unit and generate an alarm.

Filter Section differential pressure sensors shall monitor the cleanliness of the filter section
CO2 control/ demand ventilation control, if present, shall be disabled in all rooms and units.

Unit Ventilator Supply and Return Air Openings and Exhaust Grilles should not be blocked with
books and materials.
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Rooftop Unit/VAV system Start-up:

ook N

Recommend unit operate in occupied mode 24/7 two weeks before school opening.

Outside air damper shall open to its max position allowed by the units’ capacity.

The exhaust damper position (where applicable) shall match the outside air damper position.
The recirculation damper shall be closed if (and when) unit is capable of 100% OA.

The supply fan starts and adjusts its speed based on the duct mounted pressure sensor for 100%
air flow. VAV dampers shall be forced to 100% open.

The exhaust fan (where applicable) shall start & modulate its speed to match the incoming
outside air based on fan speed (hz) of the supply fan. A slight offset of 10% or less shall be
provided to ensure a positive pressure is maintained within the building.

The energy recovery wheel (if present) will activate and pre-heat or pre-cool the incoming outside
air depending on the outside air temperature.

The cooling section shall modulate to dehumidify the incoming air when the supply air humidity
level is above 60% rh (adj.) and/or the supply air temperature is above the discharge air setpoint
of 55 degrees.

The heating section shall modulate as required to provide heat to the supply air to maintain the
supply air temperature setpoint. The heating section shall operate when cooling is not active or in
use.

10. CO2 control/demand control ventilation, if present, in all rooms and units shall be disabled.

VAV with Radiant heating:

1.

2.
3

4,

The RTU supply and exhaust fan shall run constant. All VAV boxes shall be commanded to full
open.

CO2 control/demand control ventilation, if present, in all rooms shall be disabled.

The rooftop unit shall maintain constant supply air temperature consistent with design setpoint,
typically 55 degrees — 59 deg F.

The radiant heating control valve shall modulate to maintain the room heating set-point.

VAV with Reheat Coil:

1.

2.
3.

The RTU supply and exhaust fan shall run constant. All VAV boxes shall be commanded to full
open.

CO2 control/demand control ventilation in all rooms shall be disabled.

The rooftop unit shall maintain constant supply air temperature consistent with design setpoint,
typically 55 degrees — 59 deg F.

The VAV reheat coil control valve shall modulate to maintain the room heating set-point.
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BUILDING HVAC EXISTING CONDITIONS:

The following are general HVAC ventilation system existing conditions summaries that provide HVAC
system and equipment type information that can be referred to when determining HVAC Preventative
Maintenance and Sequence of Operations adjustments described within this report. HVAC Existing
Conditions assessment reports prepared by GGD Consulting Engineers previously provided for the
Hanson Middle School (September 2017) and Indian Head Elementary School (April 2018) can be
referred to for more detailed HVAC existing condition information and associated potential replacement
and upgrade recommendations.

HANSON MIDDLE SCHOOL.:

Heating Plant: The school is heated by a hot water boiler plant consisting of two (2) gas fired hot water
boilers, hot water pumps, accessories, breeching and combustion air system, and controls. Hot water is
delivered from the boiler plant to hot water heating equipment (fin tube radiation, convectors, unit heaters,
unit ventilators, and air handling units) via two (2) base mounted end suction hot water pumps.

Exhaust Systems: There are eleven (11) existing roof exhaust fans and two (2) indoor-mounted inline
exhaust fans serving the building. One of the fans is a kitchen grease exhaust air fan. Classrooms
generally include an exhaust outlet intended to maintain a neutral space pressure and remove a
volumetric flow from each space that is equal to the design outdoor airflow of each associated unit
ventilator.

Classrooms: The Classrooms are generally heated and ventilated by hot water classroom unit
ventilators. There are approximately forty (40) unit ventilators. Supplemental heating is provided by a
combination of hot water fin tube radiation and convector units. A Variable Refrigerant Flow (VRF)
system was recently installed for air-conditioning of the classrooms.

Offices: The offices are heated by perimeter hot water fin tube radiation. The offices are ventilated and
air conditioned mechanically through the use of a roof-mounted air-handling unit, AHU-2, of the mixed air
re-circulation type.

Library: The Library is heated by perimeter hot water fin tube radiation. The Library is ventilated and air
conditioned mechanically through the use of a roof-mounted air-handling unit, AHU-6, of the mixed air re-
circulation type.

Gymnasium: The Gymnasium is heated and ventilated by an indoor-mounted mixed air re-circulation
type hot water heating air handling unit.

Auditorium: The Auditorium is heated, ventilated, and air-conditioned by an indoor-mounted mixed air
re-circulation type hot water heating and split DX cooling air handling unit.

Cafeteria: The Cafeteria is heated and ventilated by an indoor-mounted mixed air re-circulation type hot
water heating air handling unit.

Controls: The building HVAC systems and heating plant are controlled by a direct digital automatic
temperature control building management system.
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INDIAN HEAD ELEMENTARY SCHOOL:

Heating Plant: The elementary school is heated by a hot water boiler plant consisting of two (2) gas fired
hot water tube boilers, hot water pumps, accessories, breeching, combustion air ductwork, and controls.
There are (2) two hot water base mounted end suction pumps that provide hot water to the building
heating system.

Exhaust Systems: There are sixteen (16) existing roof exhaust fans serving the building. One of the
fans is a kitchen grease exhaust air fan. Classrooms generally include an exhaust outlet intended to
maintain a neutral space pressure and remove a volumetric flow from each space that is equal to the
design outdoor airflow of each associated unit ventilator.

Classrooms: The Classrooms are generally heated and ventilated by hot water classroom unit
ventilators. There are approximately thirty-one (31) unit ventilators serving the classroom areas.
Supplemental heating is provided by hot water fin tube radiation.

Offices: The offices are heated by perimeter hot water fin tube radiation. The offices are ventilated and
air conditioned mechanically through the use of a roof-mounted air-handling unit, RTU-1, of the mixed air
re-circulation type.

Library & Computer Classroom: The Library and computer classroom are heated by perimeter hot
water fin tube radiation. The Library and Computer Classroom are ventilated mechanically through the
use of external-wall unit hot water unit ventilators which also provide heating in addition to the radiant
units installed in the spaces. Two (2) 3-ton Carrier split DX air conditioning units are installed in the library
to condition the space.

Gymnasium: The Gymnasium is heated and ventilated by an indoor-mounted mixed air re-circulation
type hot water heating air handling unit.

Cafeteria: The Cafeteria is heated and ventilated by three (3) exterior wall vertical unit ventilators.

Controls: The building HVAC systems and heating plant are controlled by a combination of electronic
and pneumatic automatic temperature control systems.

WHITMAN-HANSON HIGH SCHOOL.:

Heating Plant: The school is heated by a hot water boiler plant consisting of six (6) gas fired hot water
boilers, hot water pumps, accessories, breeching and combustion air system, and controls. Hot water is
delivered from the boiler plant to hot water heating equipment (fin tube radiation, convectors, unit heaters,
unit ventilators, and air handling units) via two (2) base mounted end suction hot water pumps.

Exhaust Systems: There are forty-six (46) exhaust fans serving the building. One of the fans is a
kitchen grease exhaust air fan. Exhaust systems are generally provided to serve toilet areas, electric and
IDF rooms, and science classrooms.

Classrooms: The Classrooms are generally heated, ventilated, and air-conditioned by four (4) roof-
mounted Air handling units (RTU-1, 2, 4, & 5) with hot water heating coils and chilled water cooling coils
of the mixed air recirculating design serving variable air volume duct systems.

Offices: The Offices are generally heated, ventilated, and air-conditioned by a roof-mounted Air handling
unit (RTU-3) with hot water heating coils and chilled water cooling coils of the mixed air recirculating
design serving a variable air volume duct system (System serves both the Library and Office areas).
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Library: The library is generally heated, ventilated, and air-conditioned by a roof-mounted Air handling
unit (RTU-3) with hot water heating coils and chilled water cooling coils of the mixed air recirculating
design serving a variable air volume duct system (System serves both the Library and Office areas).

Gymnasiums: The Gymnasiums are generally heated, ventilated, and air-conditioned by one of two
roof-mounted Air handling units (RTU-9 & 10) with hot water heating coils and chilled water cooling coils
of the mixed air recirculating design serving variable air volume duct systems.

Auditorium: The Auditorium is heated, ventilated, and air-conditioned by roof-mounted 100% outdoor air
energy recovery unit (ERU-1) of the constant volume design.

Cafeteria: The Cafeteria is generally heated, ventilated, and air-conditioned by a roof-mounted Air
handling unit (RTU-8) with hot water heating coils and chilled water cooling coils of the mixed air
recirculating design serving a variable air volume duct system

Controls: The building HVAC systems and heating plant are controlled by a direct digital automatic
temperature control building management system.

WHITMAN MIDDLE SCHOOL:

Classrooms: The Classrooms are generally heated and ventilated by hot water classroom unit
ventilators. There are approximately fifty-six (56) unit ventilators. Supplemental heating is provided by a
combination of hot water fin tube radiation and convector units. Classrooms 8,9, 10 and 105 are provided
with dedicated roof-mounted air handling units because they are interior classrooms; RTU’s 1 & 7 provide
heating and ventilation for these classrooms via a constant volume duct distribution system.

Offices: The offices are heated by perimeter hot water fin tube radiation. The offices are ventilated and
air conditioned mechanically through the use of a roof-mounted air-handling unit, RTU-3, of the mixed air
re-circulation type.

Library: The Library is heated by perimeter hot water fin tube radiation. The Library is ventilated and air
conditioned mechanically through the use of two (2) roof-mounted air-handling units, RTU-5 & 6, of the
mixed air re-circulation type.

Gymnasium: The Gymnasium is heated and ventilated by two (2) indoor-mounted mixed air re-
circulation type hot water heating and ventilating units. An associated exhaust system maintains a
neutral space pressure and removes a volumetric flow from each space that is equal to the design
outdoor airflow of the combination of heating and ventilating units.

Cafetorium: The Cafetorium is heated and ventilated by an indoor-mounted mixed air re-circulation type
hot water heating and ventilating unit. An associated exhaust system maintains a neutral space pressure
and removes a volumetric flow from each space that is equal to the design outdoor airflow of the heating
and ventilating unit.
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WHITMAN CONLEY ELEMENTARY SCHOOL.:

Heating Plant: The school is heated by a hot water boiler plant consisting of two (2) gas fired hot water
boilers, hot water pumps, accessories, breeching and combustion air system, and controls. Hot water is
delivered from the boiler plant to hot water heating equipment (fin tube radiation, convectors, unit heaters,
unit ventilators, and air handling units) via four (4) base mounted end suction hot water pumps.

Exhaust Systems: There are twenty-six (26) existing exhaust fans serving the building. One of the fans
is a kitchen grease exhaust air fan. Classrooms generally include an exhaust outlet intended to maintain
a neutral space pressure and remove a volumetric flow from each space that is equal to the design
outdoor airflow of each associated unit ventilator.

Classrooms: The Classrooms are generally heated and ventilated by hot water classroom unit
ventilators. There are approximately forty-one (41) unit ventilators.

Offices: The offices are heated by perimeter hot water fin tube radiation. The offices are ventilated
mechanically through the use of three indoor air-handling units, AHU-1, 4, & 5, of the mixed air re-
circulation type.

Library: The Library is heated and ventilated mechanically through the use of a hot water roof-mounted
air-handling unit of the mixed air re-circulation type. An associated exhaust system maintains a neutral
space pressure and removes a volumetric flow from each space that is equal to the design outdoor
airflow of the air handling unit.

Gymnasium: The Gymnasium is heated and ventilated by two (2) indoor-mounted mixed air re-
circulation type hot water heating and ventilating units. An associated exhaust system maintains a neutral
space pressure and removes a volumetric flow from each space that is equal to the design outdoor
airflow of the combination of heating and ventilating units.

Cafetorium: The Cafetorium is heated and ventilated mechanically through the use of a hot water roof-
mounted air-handling unit of the mixed air re-circulation type. An associated exhaust system maintains a
neutral space pressure and removes a volumetric flow from each space that is equal to the design
outdoor airflow of the air handling unit.

Controls: The building HVAC systems and heating plant are controlled by an electronic automatic
temperature control building management system.

WHITMAN DUVAL ELEMENTARY SCHOOL:

Heating Plant: The school is heated by a hot water boiler plant consisting of two (2) gas fired hot water
boilers, hot water pumps, accessories, breeching and combustion air system, and controls. Hot water is
delivered from the boiler plant to hot water heating equipment (fin tube radiation, convectors, unit heaters,
unit ventilators, and air handling units) via two (2) base mounted end suction hot water pumps.

Exhaust Systems: There are eighteen (18) existing exhaust fans serving the building. One of the fans is
a kitchen grease exhaust air fan. Classrooms generally include an exhaust outlet intended to maintain a
neutral space pressure and remove a volumetric flow from each space that is equal to the design outdoor
airflow of each associated unit ventilator.

Classrooms: The Classrooms are generally heated and ventilated by hot water classroom unit
ventilators. There are approximately forty-four (44) unit ventilators.
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Offices: The offices are heated by perimeter hot water fin tube radiation. The offices are ventilated
mechanically through the use of a hot water heating indoor air-handling unit of the mixed air re-circulation

type.

Library: The Library is heated and ventilated mechanically through the use of a hot water indoor-
mounted air-handling unit of the mixed air re-circulation type. An associated exhaust system maintains a
neutral space pressure and removes a volumetric flow from each space that is equal to the design
outdoor airflow of the air handling unit.

Gymnasium: The Gymnasium is heated and ventilated by two (2) indoor-mounted mixed air re-
circulation type hot water heating and ventilating units. An associated exhaust system maintains a neutral
space pressure and removes a volumetric flow from each space that is equal to the design outdoor
airflow of the combination of heating and ventilating units.

Cafetorium: The Cafetorium is heated and ventilated mechanically through the use of a hot water
indoor-mounted heating and ventilating unit of the mixed air re-circulation type. An associated exhaust
system maintains a neutral space pressure and removes a volumetric flow from each space that is equal
to the design outdoor airflow of the air handling unit.

Controls: The building HVAC systems and heating plant are controlled by an electronic automatic
temperature control building management system.
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HVAC SYSTEM FILTER RECOMMENDATIONS

The following are our recommendations for HVAC system filtration and alternative measures to comply
with the State’s guidelines and ASHRAE recommendations for Re-opening School buildings.

Central Station and Rooftop Air Handling Units - Newer (Typically 1990s and later): MERV-11 or
13 filters (Note 1)

Central Station and Rooftop Air Handling Units - Older (Typically Pre-1990): MERV-8 (Note 1)

Unit Ventilators and Fan Coil Units: MERV-8 (Note 2)

Notes:

Note 1. Air Handling Units: The observed air handling units are generally provided with 2” filter
racks/trays that were originally designed for filters that would be similar to the filter efficiency equivalence
of currently available MERV-8 filters. It was observed that most of these units were operating with MERV-
8 or in some case MERV-10 filters were installed in newer schools. It should be noted that installing
higher efficiency MERV-11 or 13 filters and not changing them more often on a regular basis will result in
added pressure drop to the system that could lead to reduced overall airflow and reduce thermal comfort
within the building areas served by the air handling units. MERV-11 or 13 filters with low static pressure
drop (typically under 0.24 — 0.30 in static pressure at initial clean and 0.50 at mid-life) should be selected
in order to ensure airflow is not negatively reduced, all unit fans should be inspected and serviced prior to
installing new high efficiency filters. This service should include fan/motor belt inspection, fan lubrication
and adjusted and/or replacement of belts and sheaves as necessary to ensure fans are operating
properly. Any malfunctioning fan motors or components should be replaced. These higher efficiency
filters should also be inspected more regularly (minimum once a month) and may need to be changed
more often than ASHRAE and unit manufacturer's recommended quarterly filter change in order to
ensure filter loading does not exceed the unit's static pressure capability. MERV-13 filters would be
preferred in terms of providing higher filter efficiency if available (currently there is an industry wide
shortage), but would need to be changed more often than MERV-11 filters due to their higher efficiency
and resultant pressure drop. If MERV-11 filters are used, then the use of Portable Room HEPA filters
and potentially destratification fans with UV-C technology in large double height spaces should be
considered to supplement the airflow exchange rate and filtration levels/effectiveness. For older H&V
units the existing fan capacity may not be able to support higher MERV-11 & MERV-13 filters; therefore
MERV-8 filters should continue to be used for these units, and portable space HEPA filters and/or
additional outdoor air or natural ventilation should be provided to the spaces served by these units. If
units are capable of operating in 100% outdoor air mode, then the use of higher efficiency filters is less
important as the high efficiency filtration is more beneficial when units are operated in re-circulation mode.
When units are operating in 100% outdoor airflow mode, the MERV filter efficiency rating could be lower
because the higher MERV efficiency ratings are recommended to better filter particulates during
recirculation mode.
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Note 2. Unit Ventilators/Fan Coil Units: Currently a combination of MERV-5,6 and 8 filters were observed
to be installed. We would recommend using MERV-8 filters if proper airflow and temperature control are
being maintained. We would not recommend increasing filter efficiency beyond this MERV-8 filter as
higher efficiency filters would have increased pressure drop (typically 0.30" initial static pressure drop for
MERV-13 filters) which would result in lower airflow that could contribute to reduced indoor air quality and
temperature control. In addition, unit ventilator hot water heating coils could potentially freeze if airflow
was restricted, and cooling coils (where equipped) could potentially freeze with reduced airflow. The
older building’s existing Unit Ventilators were originally designed to be used with filters with lower
efficiencies (typically equivalent to current MERV-5 filters). Many unit ventilators at grade level are close
to grass and plantings which will further increase filter loading during the spring and summer months
when lawn are cut and plants pollinate. Therefore we would recommend that facilities’ staff or
contractor(s) confirm that the units have been providing proper airflow and temperature control with
MERV-8 filters. Increasing filter efficiency beyond the existing MERV-8 filters could also potentially lead
to fan/motor malfunction, which would require motor replacement. The unit ventilator motors are typically
%4 or % HP PSC (permanent split capacitor) motors that have limited torque and external static pressure
capability (typically 0.15 in w.c.). Considering that Unit ventilator spare parts are becoming less available
and more expensive, it would not be recommended to use filters with much higher efficiencies and
pressure drops than the Unit Ventilators were designed to operate with. In order to increase the airflow
filtration level and airflow exchange in spaces served by Unit Ventilators (and spaces served by terminal
fan coil and radiation) we would recommend that Portable Room HEPA filters are used to supplement the
airflow exchange rate and filtration levels. When Unit Ventilators are operating in 100% outdoor airflow
mode, the MERY filter efficiency rating could be lower because the higher MERV efficiency ratings are
recommended to better filter particulates during recirculation mode.
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APPENDIX A - Preventative Maintenance Log
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