L

izl

__._: —
":~f'mHmlifﬁ"ﬁ;ﬁllllillll-I;l
, (7« ‘
I
! AL
-‘-"—‘---..
——

Tighe&Bond

=

t

TR

i 1l

0 g 5N 5

E il a
i § i oy oh N1 BRI
: L
N i!l mE N NN NE Ir
- BYE SR T
; F £ et

Fall River Justice Center
Fall River, MA

HVAC SYSTEM
EVALUATIONS

COVID-19

Office of Court Management

September 18, 2024

100% Recyclable



TigheXBond

Section 1
Existing Conditions and Site Observations

Tighe & Bond visited the Fall River Justice Center on September 18, 2020. While on
site, we inspected the air handling units and toured the occupied portions of the building
to determine if the spaces generally matched usage noted on the architectural plans.

Site Visit Attendees:

e Office of Court Management:
o Marco Cavahlo, Facilities

e Tighe & Bond:

0 Sean Pringle, PE, Project Mechanical Engineer
o Caitlin DeWolfe, Staff Engineer

1.1 Existing Ventilation System Description

The Fall River Justice Center is a five-story building, constructed in 2010, with a floor
area of approximately 154,000 gross square feet. The HVAC system includes seven
variable air volume (VAV) air handling units (AHU), all located in the mechanical
penthouse.

All AHU’s have a heating hot water coil; a chilled water cooling coil; supply air fan;
return air fan; energy recovery wheel; return air (RA), outside air (OA), heat recovery
bypass, and exhaust air dampers; and an outside air flow station. 2” MERV 8 Filters are
located in the outside air, exhaust air, and supply air positions. The supply air also
utilizes 12” MERV 14 final filters. All filters have differential pressure sensors.

AHU-1 is a 100% outdoor air, constant volume single zone unit that serves the lockup
area. This unit utilizes an integral face and bypass damper arrangement for the heating
coil, and external face and bypass damper for the cooling coil. This unit does not have a
return air damper. All return air to the AHU is exhausted to the outdoors.

The air handling units are generally in good condition. They are original and are
approximately 10 years old. According to staff, motors, actuators, bearings, and other
wear items have been replaced as they failed. Some dampers could not be inspected
because they were within ductwork, and not integral to the AHU. At the time of the visit,
the AHUs were in unoccupied mode, so no outside air was being drawn into the
buildings, except when the units entered unoccupied economizer operation. All cooling is
provided through the AHU’s for occupied spaces. In areas with large perimeter loads,
finned tube radiation is provided for additional heating.
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Section 1 Existing Conditions and Site Observations Tighe&Bond

TABLE 1
Existing Air Handlers

Design Airflow Design Min OA
Unit # (CFM) (CFM) Filters Condition

2" MERV 8 OA /
AHU-1 4,900 4,900 . Good
12” MERV 14 SA final

2" MERV 8 OA & SA /
AHU-2 9,000 3,900 ) Good
12” MERV 14 SA final

2" MERV A A
AHU-3 7,400 3,700 8 OA & S / Good
12” MERV 14 SA final

2" MERV 8 OA & SA
AHU-4 21,300 10,000 . / Good
12" MERV 14 SA final

2" MERV 8 OA & SA /
AHU-5 21,400 10,000 ) Good
12” MERV 14 SA final

2" MERV 8 OA & SA
AHU-6 27,000 13,700 ) / Good
12” MERV 14 SA final

2" MERV 8 OA & SA
AHU-7 27,000 13,700 . / Good
12" MERV 14 SA final

Photo 1 - Representative Air Handler
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Every air handler was missing at least some supply air pre- and/or final filters. In some
cases, 30% or even 100% of the filters were missing. While the outside air was still
passing through MERV 8 filters, return air was passing unfiltered through the heating
and cooling coils and back to the building. Where only the prefilters were missing, the
final filters were almost completely clogged with dust. Many of the cooling coils were
dirty because of the lack of filters. Facilities staff indicated they were aware of the issue,
and the following week contacted Tighe & Bond to let us know all filters were installed
and the dirty filters had been replaced.

During our visit we also identified several minor issues with various AHU’s. In AHU-1,
control wiring was loose and hanging in the prefilter section. In AHU’s 2,3, and 7, the
coils were dirty. Finally, in AHU-3, the outside air dampers were very rusty, which is not
expected from a unit of this build quality and age. It appears they are galvanized steel,
while the dampers in most of the units are aluminum or stainless steel. The seacoast
environment is likely causing them to corrode prematurely.

Supply air is regulated to each zone by variable air volume (VAV) terminals, with hot
water reheat coils at each unit. The terminal units are a mix of traditional VAV units and
series fan powered terminal units. As the building is less than 10 years old, we assume
the VAV boxes (and all equipment) are original and have not been replaced. The working
condition of these boxes is unknown but based on the age it is assumed they should be
in generally good condition. According to staff, the fan powered terminal units utilize 1”
MERV 8 filters.

The first floor lockup area is provided with 100% outside air at a constant airflow from
AHU-1, supplied into the corridors and the cells. Air is exhausted from the cells through
the toilet exhaust risers. The first floor lockup corridors and the control rooms are also
supplied with 100% outside air from the same system. Each secure area on the upper
floors are supplied by a recirculating type air handling system where supply air is
regulated via a VAV box. The air is supplied to the corridors only and is exhausted
through the cells.

Chilled water is provided by one 204-ton and one 178-ton water cooled chiller. Hot
water is provided from three 1.5 MMBH (input) condensing boilers. Neither the hot nor
chilled water systems contain glycol.

During the walkthrough, two occupied areas were noted as being used for different
purposes than the original design. The ventilation rate for the intended use is not
adequate for the revised use.

e Room 02009, an equipment (storage) room, is being used as a break room.
While this may a reasonable place for one person to sit or use as an office,
people should not congregate in this room due to the limited ventilation.

e Room 04003, a janitor's closet, is being used as a private office. There is a
reasonably good airflow due to a 100 CFM exhaust grille, but since there is no
supply grille the occupant will receive no direct supply air, only air transferred
from the public lobby.

1.2 Existing Control System

The courthouse has a Trane building management control system (BMS). It is tied to the
existing boiler & chiller systems, AHU’s, VAV’s, auxiliary heating, and exhaust fans.
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While onsite, Tighe & Bond was able to observe various control system screens and
setpoints.

The air handlers utilize a Demand-Controlled Ventilation (DCV) sequence, to vary the
amount of outdoor air based on CO2 levels in the spaces. In addition to the AHU-DCV
sequence, the VAV terminals that serve high density spaces also utilize zone-level DCV
controls. When the space CO2 rises above the setpoint, the VAV will increase the supply
air flow to the zone, increasing the effective outdoor air flow to the zone.
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Section 2
Recommendations

2.1 Filtration Efficiency Recommendations

With all filters are in place, the existing MERV 8 prefilter and MERV 14 final filter in the
supply air stream provide meet the ASHRAE recommendations for filtration during the
pandemic. We recommend maintaining the current level of filtration.

2.2 Testing & Balancing Recommendations
We recommend the following measures:

RTB-1: Test and rebalance air handling unit supply air and minimum outside air flow
rates.

We recommend testing and balancing the outdoor air flow rates for all air
handling units to the recommended minimum O.A. rates listed in Table 2.

TABLE 2
Recommended Air Handler O.A. Flow Rates
Original Current Code
Original Supply Design Min. O.A. Recommended
Airflow Min. O.A. Requirements Minimum O.A.
Unit (CFM) (CFM) (CFM) (CFM)
AHU-1 4,900 4,900 N/A (100% OA) 4,900
AHU-2 9,000 3,900 3,600 3,900
AHU-3 7,400 3,700 2,900 3,700
AHU-4 21,300 10,000 8,400 10,000
AHU-5 21,400 10,000 8,600 10,000
AHU-6 27,000 13,700 13,000 13,700
AHU-7 27,000 13,700 10,700 13,700

We recommend maintaining the outdoor airflows at the original designed values, as
these exceed the code minimums calculated by Tighe & Bond and will likely result
in improved indoor air quality (IAQ).

We recommend that the outdoor airflows for all units be verified to confirm that
they match the recommended minimum OA amounts shown in the table above.
Because this system uses airflow stations, it is possible that these changes can be
made with control setpoint adjustments instead of hiring a TAB Contractor,
however these units may not be reporting accurate values and should be checked
periodically.

The airflow rate per person is shown below in Table 3. These values are based on
the original design supply airflow rates and the recommended outdoor airflow rates
shown in Table 2 above. The airflow rate per person also assumes a diversity factor
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of 70%, meaning the maximum number of occupants assumed to be in all zones at
all times equates to 70% of the maximum code required occupancy

TABLE 3
Average Airflow Rate per Person

Non-Courtroom

All spaces Courtrooms Spaces
Total
otal Occupancy 1,669 921 748
(People)
Total S ly Ai
otal Supply Al 111 41 170
(CFM/Person)
Outdoor Air
36 20 73
(CFM/Person)

The airflow rate per person for each Courtroom and Jury Pool Room is shown
below in Table 4. These values are based on full occupancy, the original design
supply airflow rate, and the recommended outdoor airflow rate, without taking
diversity into account. The airflow rate per person assumes the full supply
airflow is being delivered to the room. At times when the supply airflow is
reduced due to the space temperature being satisfied, the airflow rate per
person will also be reduced.

TABLE 4
Airflow Rate per Person — Courtrooms (Full Occupancy)
Total Air Outdoor Air
Total Supply Airflow Rate Outside Airflow Rate
Courtroom People Airflow (CFM) (CFM/Person) Airflow (CFM) (CFM/Person)
Jury Pool 03086 105 1,175 11 550 5
Courtroom 1 122 3,600 30 1,700 14
Courtroom 2 97 2,400 25 1,200 12
Courtroom 3 94 2,400 26 1,200 13
Courtroom 4 97 2,700 28 1,400 14
Courtroom 5 125 3,800 31 1,900 15
Courtroom 6 99 2,700 27 1,400 14
Courtroom 7 98 2,900 29 1,400 15
Courtroom 8 98 2,700 28 1,400 14
Courtroom 9 111 3,400 31 1,700 15

Note: Courtroom occupancy is based on seating layouts shown on HVAC drawings provided to Tighe & Bond

The airflow rate per person for each Courtroom and the Jury Pool Room, based
on a reduced occupancy schedule determined by the Office of Court
Management, is shown below in Table 4a. The airflow rate per person assumes
the full supply airflow is being delivered to the room. At times when the supply
airflow is reduced due to the space temperature being satisfied, the airflow rate
per person will also be reduced.
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TABLE 4a
Airflow Rate per Person — Courtrooms (Reduced Occupancy)
Total Air Outdoor Air
Total Supply Airflow Rate Outside Airflow Rate
Courtroom People Airflow (CFM) (CFM/Person) Airflow (CFM) (CFM/Person)
Jury Pool 03086 23 1,175 51 550 24
Courtroom 1 20 3,600 180 1,700 85
Courtroom 2 15 2,400 160 1,200 80
Courtroom 3 15 2,400 160 1,200 80
Courtroom 4 15 2,700 180 1,400 93
Courtroom 5 19 3,800 200 1,900 100
Courtroom 6 16 2,700 169 1,400 88
Courtroom 7 16 2,900 181 1,400 88
Courtroom 8 15 2,700 180 1,400 93
Courtroom 9 22 3,400 155 1,700 77

RTB-3: Increase outside air flow rate beyond minimum under non-peak conditions.

We recommend this strategy for AHUs 2 — 7. These units operate at approximately
50% outside air (OA). The heating coils, cooling coils, and energy recovery wheels
generally appear to be in good condition. If this measure is implemented the AHU
supply air temperatures should be monitored.

RTB-5: Test and balance air inlets and outlets.

Lockup areas
The lockup ventilation strategy is based on maintaining a slight airflow deficit in the

cells relative to the corridors in the lockup area. To minimize the risk of one
prisoner infecting others, it is important that the air balance is correct. If any vents
have been accidently closed or if the supply air flow is too high in these areas, the
likelihood of cross contamination is increased. Both prisoners and guards are at
increased risk in the lockup areas due to the risk profile of prisoners and extended
time within these spaces.

Whole building

If the Courthouse experiences regular cooling and heating comfort complaints, we
recommend exploring rebalancing all air inlets and outlets throughout the building.
Prior to rebalancing the building, we recommend verifying the chiller and boiler
plants are maintaining the correct supply water temperatures.

RTB-6: Test and balance all air handler chilled and hot water coils.

Testing and balancing the air handler hot and chilled water coils will help ensure
the coils are receiving the proper water flow rates. Considering the coils are only
10 years old, we don't expect there to be a significant issue with the flow rates.

Fall River Justice Center HVAC System Evaluation - COVID 19 2-3



Section 2 Recommendations Tlghe&Bond

2.3 Equipment Maintenance & Upgrades

RE-1: Test existing air handling system dampers and actuators for proper operation.
Replace dampers and actuators that are not functioning.
RE-2: Clean air handler coils.

Several cooling coils were noted as being dirty as a result of the missing filters.
These should be cleaned. The heating coils should also be inspected and cleaned as
necessary.

RE-4: Inspect VAV Boxes and controllers.

VAV boxes regulate the supply air delivered to each space. At a minimum, we
recommend cycling the damper positions and testing the airflow to verify the
maximum and minimum airflow rates are being delivered as designed. Consider
cleaning airflow stations and reheat coils. Change dirty filters in the fan powered
VAV boxes. Any boxes not delivering the expected airflow rates should be
rebalanced.

2.4 Control System

The Fall River District Courthouse has a BMS. We recommend the following control
system strategies be implemented into the existing control system:

RC-1: Implement a pre and post-occupancy flush sequence.

RC-3: Install controls required to introduce outside air beyond the minimum
requirement in a stepped approach.

RC-5: Disable Demand-Controlled Ventilation Sequences (at the AHU level)

For the duration of the COVID-19 pandemic, we recommend disabling the AHU-
level DCV sequence to provide a higher level of outside air into the building. Note
that the VAV-level DCV sequences for densely occupied spaces should be left
operational as this maintains adequate airflow in these spaces.

2.5 Additional Filtration and Air Cleaning

Based on conversations with the client, we understand that they would prefer to
prioritize improving existing ventilation systems to the extent possible over portable
filtration or air cleaning devices such as bipolar ionization or UVGI.

RFC-1: Install portable HEPA filters.

If the Courthouse is to operate at a high capacity (i.e. 50% occupancy or greater),
we recommend installing portable HEPA filters in high traffic areas, such as
entrance lobbies. They should also be considered for Courtrooms, depending on
the occupancy of the room and how much noise is generated from the filters. The
noise levels will vary depending on the manufacturer.
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2.6 Humidity Control

Installing duct mounted or portable humidifiers can help maintain the relative humidity
levels recommended by ASHRAE. The feasibility of adding active humidification is
determined by the building envelope. Buildings that were not designed to operate with
active humidification can potentially be damaged due to a lack of a vapor barrier,
adequate insulation, and air tightness.

Duct mounted humidifiers must be engineered, integrated into the building control
system, tested, and commissioned. They are available in many configurations but
require substantial maintenance and additional controls. They also run the risk of
adversely affecting IAQ from growing microorganisms, or leaking water through poorly
sealed ductwork damaging insulation and ceilings. Portable humidifiers are easier to
install and require less maintenance, but still have the potential to damage the building
envelope.

While active humidification is not recommended as a whole building solution due to high
installation costs, operational costs, potential to damage the building envelope and
adversely affect poor IAQ, it may be warranted as a temporary solution in some areas.

The lockup area may be an area to consider adding temporary, portable humidifiers.
While the energy recovery wheel will help to improve (increase) the cold weather
humidity, the lockup area may tend to have a lower humidity than other areas served by
recirculating type air handlers.

The lockup area may be an area to consider adding temporary, portable humidifiers.
While the energy recovery wheel will help to improve (increase) the cold weather
humidity, the lockup area may tend to have a lower humidity than other areas served by
recirculating type air handlers.
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Section 3
Testing & Balancing Results

On November 6, 2020 Wing’s Testing Balancing CO., Inc visited the Fall River Justice
Court to test the airflow rates of the air handling units and the exhaust fans. The Office
of Court Management’s Automatic Temperature Controls (ATC) Contractor was also on
site to assist in the balancing process. A summary of the tested air and water flow rates
versus the design rates are shown below in Tables 5, 6, and 7. The full testing and
balancing report is attached. The balancing report also contains the water flow rate
testing results of the air handler hot and chilled water coils.

On December 29, 2021, Wings returned to the site to correct the supply airflow on AHU-
6 and the outdoor airflow on AHU’s 3,4,6, and 7.

TABLE 5
Air Handler Testing & Balancing Results
Design Actual
Total Supply Recommended Return Supply Fan Outdoor Return
Fan Airflow Outdoor Airflow Airflow Airflow Airflow
Unit (CFM) Airflow (CFM) (CFM) (CFM) (CFM) (CFM)

AHU-1 4,900 4,900 0 5,467 5,467 0
AHU-2 9,000 3,900 5,100 8,392 3,900 5,213
AHU-3 7,400 3,700 3,700 7,007 3,606 3,401
AHU-4 21,300 10,000 11,300 22,806 10,020 12,786
AHU-5 21,400 10,000 11,400 21,147 11,205 9,942
AHU-6 27,000 13,700 13,300 26,128 13,395 12,752
AHU-7 27,000 13,700 13,300 26,135 13,111 13,024
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TABLE 6
Air Handler Waterflow Testing & Balancing Results
Design Actual
Chilled Water Hot Water Chilled Water Hot Water
Flow Rate Flow Rate Flow Rate Flow Rate
Unit (GPM) (GPM) (GPM) (GPM)
AHU-1 33 19 34 20
AHU-2 48 33 47 34
AHU-3 40 27 40 26
AHU-4 113 77 113 77
AHU-5 114 77 114 77
AHU-6 140 98 140 98
AHU-7 146 98 146 98
TABLE 7

Exhaust Fan Testing & Balancing Results

Design Actual
Exhaust Exhaust
Fan Fan
Unit Serving Airflow Airflow

TEF-1 Toilet Exhaust 5,615 5,599

TEF-2 Toilet Exhaust 5,105 5,658

In reviewing the airflow report data, the following should be noted:

1. All AHU's are performing within the acceptable supply range of design for both
supply and exhaust fans.
2. Exhaust fan’s TEF-1 and TEF 2 serving the restrooms are performing within the

acceptable range.
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Disclaimer

Tighe and Bond cannot in any way guarantee the effectiveness of the proposed
recommendations to reduce the presence or transmission of viral infection. Our scope of
work is intended to inform the Office of Court Management on recommendations for best
practices based on the guidelines published by ASHRAE and the CDC. Please note that
these recommendations are measures that may help reduce the risk of airborne
exposure to COVID-19 but cannot eliminate the exposure or the threat of the virus.
Implementing the proposed recommendations will not guarantee the safety of building
occupants. Tighe & Bond will not be held responsible should building occupants contract
the virus. The Office of Court Management should refer to other guidelines, published by
the CDC and other governing entities, such as social distancing, wearing face masks,
cleaning and disinfecting surfaces, etc. to help reduce the risk of exposure of COVID-19
to building occupants.
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