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Tighe&Bond

Section 1
Existing Conditions & Site Observations

Tighe & Bond visited the Orange District Courthouse on February 18, 2021. While on site
we inspected the air handling equipment located on the roof and toured the facility to
determine if the spaces generally matched usages noted on the architectural plans.

Site Visit Attendees:

e Ownership:
o Matt McDonough - Building Owner
o Ted Paul - HVAC Technician

e Tighe & Bond
o Sean Pringle, PE, Mechanical Engineer
o Tim Bill, Staff Mechanical Engineer

UPDATE: Wings Testing and Balancing visited the Orange District Courthouse on April 8th,
2022 to conduct initial testing and balancing activities, and to confirm which rooms were
served by which fan coil unit. This report includes updated tables and recommendations
based on the findings from that visit.

1.1 Existing Ventilation System

The Orange District Courthouse building was constructed around 1900 and underwent
major renovations in 2000 to prepare the building for use as a courthouse. The Courthouse
is approximately 22,000 square feet in size. While most of the building is leased by the
state for use as a courthouse, the first floor of the building is not part of the courthouse
and is occupied by several commercial tenants.

Two rooftop energy recovery ventilators (ERV’s) provide all ventilation air to, and all
exhaust air from the building. Each ERV unit serves roughly half of the building. The units
contain 2” MERV 10 supply and exhaust filters, a supply fan, exhaust fan, and a total
energy recovery (enthalpy) heat exchanger core. The south ERV unit is not operational,
as the heat exchanger is damaged from a failed belt. Damage to other sections of the heat
exchanger from previous belt failures was also visible, and it appeared that the three
sections had been repositioned over time. Aside from the damaged heat exchanger in the
south ERV, the units are in fair condition. According to the Owner, parts were on order to
repair the damaged unit. A DX cooling coil and a hot water coil are located in the
downstream supply air ducts to keep the outdoor air within a comfortable temperature
range. According to the technician, the hot water coil serving the north ERV had burst as
a result of freezing and was not operable.

Eleven fan coil units (FCU) serve the building. FCU’s 3 and 4 serve the first floor
commercial tenants, and the remaining nine units serve areas occupied by the courts. The
two ERV’s provide outdoor air to the return air ducts of the FCU’s. All FCU’s are mounted
above drop ceilings in occupied areas.

Due to the locations of the units in the ceilings and difficulty of access, only FCU-7 was
observed at the time of our site visit. The unit is in fair condition and is assumed to
represent the condition of the remaining FCU’s. Each FCU contains 2” MERV 10 filters, a
DX cooling coil, a hot water heating coil, and supply fan.
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In several areas on the third and fourth floors, the HVAC technician noted that some rooms
historically had issues with poor temperature control relative to the rest of the zone served
by the associated fan coil. In response, thermostatically controlled dampers were added
to automatically shut off airflow to a portion of the diffusers in those rooms when those
spaces were overheated or overcooled.

The lockup area is served by FCU-1. Supply air is provided to each cell and the corridor.
Air is exhausted from each cell through the north ERV. At the time of the visit, the supply
and exhaust airflows seemed weak, indicating a possible balancing issue.

A 1.4 million BTU/h hot water boiler plant provides hot water to the fan coils and duct
mounted coils. Rooftop condensing units serve the DX cooling coils in the FCU’s and ERV
supply ducts. There is one condensing unit for each indoor evaporator coil.

The available drawings for this building have limited information concerning the HVAC
system. The ERV outdoor air and exhaust ductwork is shown, but the supply air ductwork
between the FCU’s and the diffusers are not shown. The individual diffuser airflows are
shown. The limited drawing data prevented us from identifying which rooms were served
by each FCU. As a result of the April 8%, 2022 testing and balancing activities, we were
able to determine which rooms were served by each FCU. Additionally, the ERV total
airflow and outdoor airflow to each FCU unit was not indicated. The HVAC technician
indicated that at some point in the past, the ERV’s were balanced to 2,500 CFM each,
which is consistent with the capacity tables in the manufacturer’s literature. Any airflows
indicated in this report for the ERV’s and outdoor airflows for specific areas are estimated
based on assumed FCU zoning and outdoor air duct sizes. Further engineering review is
recommended. Refer to Section 2.7.2.

Table 1 summarizes the air handling units’ designed airflow rates, the MERV rating of the
installed filters, and the condition of the units.

TABLE 1
Existing Air Handling Units
Original Design Original Design

Airflow Min. O.A. Pre/Final
Unit (CFM) (CFM) Filters Condition
2 2 " .
ERV-N _’500 _’500 2" MERV 10 Fair
(estimated) (estimated)
2,500 2,500 " .
ERV-S i i 2" MERV 10 Fair
(estimated) (estimated)
FCU’s 1-11 Unknown Unknown 2” MERV 10 Fair
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Photo 1 - Typical ERV

1.2 Existing Control System

The courthouse uses local electronic controls to control the existing HVAC air handling
equipment. While some of the FCU zone thermostats are mechanical, these have mostly
been replaced with programmable thermostats that include occupancy schedules. The ERV
and associated heating and cooling coils use standalone local controls for scheduling and
to maintain the target supply temperature.

The automatic control dampers that have been added in some areas use pneumatic
actuators connected to a local control panel with integral air pump/compressor. According
to the HVAC technician, there is no Building Management System (BMS) at this site.
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Section 2
Recommendations

Below is a list of recommendations for the Orange District Courthouse. Please refer to the
“Master Recommendation List” for further explanation and requirements of the stated
recommendations.

2.1 Filtration Efficiency Recommendations
We recommend the following measures be implemented for the existing air handling units:

RF-1: Replace filters with MERV-13 filters.

The TAB Contractor and/or Engineer shall verify that the ERV’s and FCU’s can
accommodate MERV-13 filters per Appendix A in the overview of recommendations
report. Filter racks should be inspected and adjusted to ensure that filters fit tightly
and that end spacers are in place to minimize filter bypass.

RF-3: Install a differential pressure sensor with a display across the filter bank.
This is measure is only recommended for the ERV’s.
RF-3a: Connect the pressure sensor to a local alarm.

Provide an alarm in an area where facilities staff are likely to notice. The maximum
differential pressure should be set per manufacturer’'s recommendation based on
air velocity to ensure filters are within their service lives. Typically, this is not more
than 1.0” w.g.

Alarm setpoints for each bank of filters should be reviewed, to ensure they are
consistent with the filter manufacturer’'s recommendation.

2.2 Testing & Balancing Recommendations

The fan coils and ERV'’s are approximately 20 years old, and it is unknown to Tighe & Bond
when the last time the units were tested and balanced. Also, the code requirements to
determine the outdoor air flow rates that were used to design the original system may be
different than the 2015 International Mechanical Code (IMC) and current ASHRAE
Standard 62.1 requirements.

We recommend the following testing and balancing measures be implemented:
RTB-1: Test and balance air handling unit supply air and minimum outdoor 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.
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TABLE 2
Recommended Air Handler O.A. Flow Rates

Current Code

Original Original Design Min. O.A. Recommended
Supply Airflow Min. O.A. Requirements Minimum O.A.
Unit (CFM) (CFM) (CFM) (CFM)
2,500 2,500
ERV-N . . 2,300 2,300
(estimated) (estimated)
2,500 2,500
ERV-S ) ) 2,400 2,400
(estimated) (estimated)
FCU-1
1,960* Unknown 418 420
(G-Lockup)
Feu-2 1,000% Unknown 294 300
(G-South) !
FCU-3
. 2,040%* Unknown 248 250
(1-Retail North)
FCU-4
. 1,250%* Unknown 184 200
(1-Retail South)
FCU-5
(3-North, 1,875%* Unknown 789 800
Courtroom 321)
FCU-6
2,365%* Unknown 381 400
(2-North)
FCU-7
2,505%* Unknown 240 250
(2-South)
FCU-8
2,245%* Unknown 482 500
(3-South)
FCU-9
(4-Northeast, 1,865* Unknown 849 850
Courtroom 414)
FCU-10
1,155%* Unknown 213 225
(4-Southeast)
FCU-11
1,665* Unknown 423 425
(4-West)

Note: Although the ASHRAE Position Document on Infectious Aerosols recommends using the latest published
standards and codes as a baseline for minimum ventilation, the mechanical code in effect at the time the
HVAC systems were designed and constructed is what governs the required outdoor air flowrate for the
HVAC equipment, if there have been no additions, renovations, alterations or changes in occupancy to the
building. The 2015 International Mechanical Code does not prevent the continued use of existing systems.
*QOriginal supply airflow is based on the sum of room supply airflows shown on existing drawings.

During their April 8, 2022 visit, the TAB contractor was able to determine which
spaces each FCU serves. The recommended minimum outdoor airflow for each FCU
is based on the ASHRAE occupancy and ventilation rates for the spaces served by

the unit.
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The FCU’s serving courtrooms appear to be served by outdoor air ductwork that is
too small to provide the recommended minimum outdoor airflow. To obtain
recommended outdoor airflows for these spaces, these portions of ductwork will
need to be replaced. Refer to Other Recommendations in Section 2.7.6.

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

TABLE 3
Average Airflow Rate per Person - ESTIMATED

Non-Courtroom

All spaces Courtrooms Spaces
Total Occupancy
279 150 129
(People)
Total ly Ai
otal Supply Air 60 59 104
(CFM/Person)
Al
Outdoor Air 15 10 1
(CFM/Person)

The airflow rate per person for each Courtroom and the Jury Pool Room is shown
below in Table 4. These values are based on full occupancy without taking diversity
into account, the original full design supply airflow rate, and the recommended
outdoor airflow rate. The airflow rate per person assumes the full supply airflow is
being delivered to the room. Due to the limited data on the available drawings, all
values are estimated.

TABLE 4
Airflow Rate per Person (Full Occupancy) - ESTIMATED
Total Air Outdoor Air
Total Supply Airflow Rate Outdoor Airflow Rate

Courtroom People Airflow (CFM) (CFM/Person) Airflow (CFM) (CFM/Person)
Jury Pool Room 27 615 23 160 6
Courtroom 321 98 1,425 15 600 6
Courtroom 414 116 1,865 16 850 7

Note: Courtroom occupant density is based on 70 people/1,000 square feet, per the 2015 International Mechanical Code

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. Due to the limited data on the available
drawings, all values are estimated.

Orange District Courthouse HVAC System Evaluation COVID-19 2-3



Section 2 Recommendations Tighe&Bond

TABLE 4a
Airflow Rate per Person (Reduced Occupancy) - ESTIMATED
Total Air Outdoor Air
Total Supply Airflow Rate Outdoor Airflow Rate
Courtroom People Airflow (CFM) (CFM/Person) Airflow (CFM) (CFM/Person)

Jury Pool Room 14 615 44 160 11
Courtroom 321 27 1,425 53 600 22
Courtroom 414 26 1,865 72 850 33

Note: If occupancy is further reduced, the airflow rate per person will increase, assuming full airflow is being delivered
to the space.

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

If the airflow to each space has not been recently tested, we recommend testing
the airflow rates in the holding cells, control room, Courtrooms, Jury Pool room,
and other densely occupied areas as a minimum. During the site visit, the airflow
in the lockup areas appeared to be weak compared to other exhaust and supply
openings in the building. If other specific areas within the Courthouse experience
regular cooling and heating comfort complaints this may be an indication of a lack
of airflow to the space. We recommend testing and balancing the air inlets and
outlets serving those spaces to the designed values. Prior to rebalancing the
building, we recommend verifying the boiler plant is maintaining the correct
supply water temperature, and the condensers serving the DX coils are operating
properly. Incorrect water or refrigerant temperature may be contributing to the
temperature control complaints instead of a lack of airflow.

RTB-6: Test and balance all DX and hot water coils.

Testing and balancing the equipment hot water coils will help ensure the coils are
receiving the proper water flow rates. Due to the age of the coils, the coils may not
perform as required to properly temper the supply air. Coils become fouled over
time, which degrades the performance.

Confirm each condenser is operating correctly to ensure the DX coil is receiving the
correct refrigerant temperature.

2.3 Equipment Maintenance & Upgrades

We recommend the following equipment maintenance and upgrades:
RE-1: Test existing ERV dampers and actuators for proper operation.

Replace dampers and actuators that are not functioning properly.
RE-2: Clean heating and cooling coils and drain pans.

RE-5: Install freeze stat or confirm the existing freeze stat is working correctly on each
air handling unit.

Orange District Courthouse HVAC System Evaluation COVID-19 2-4



Section 2 Recommendations Tighe&Bond

One of the duct-mounted hot water coils downstream of the ERV had failed as a
result of freezing and was not operating at the time of the visit. Verify that freeze
stats are installed on both hot water coils in the supply ducts and wired to shut down
the ERV’s when freezing conditions occur at the coil. If freeze stats are not present,
they should be installed.

RE-7: Test the existing hot water control valves and actuators for proper operation.

2.4 Control System Recommendations
We recommend the following for the control system:

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

This can likely be implemented with the existing programmable thermostats and ERV
timeclock. To allow this feature to be used on the remaining zones, the remaining
mechanical thermostats should be replaced with programmable units.

2.5 Additional Filtration and Air Cleaning

We recommend the installation of the following air cleaning devices:
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.

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.
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2.7 Other Recommendations

2.7.1 Repair ERV’s

As the ERV’s are the sole source of outdoor air and ventilation to the building, it is
important that these are well maintained. The damaged heat exchanger cores in the south
ERV should be replaced. As it appears that belt failures have caused repeated damage to
the cores, the pulleys should be carefully aligned, and fixed sheaves should be installed.
If a root cause to the belt failures cannot be identified, consider installing a metal belt
guard to prevent future damage to the cores.

The hot water coil in the north ERV supply duct should also be replaced or repaired. Ensure
the freeze stat for the coil is in place and operational.

2.7.2 Disable Zone Dampers

During the Pandemic, we recommend that all zone dampers be disabled and kept open,
to ensure all areas receive full ventilation. After the pandemic has passed these may be
used, if the code-required outdoor air can be provided at the minimum airflow. Refer to
Section 2.7.3 and 2.7.4.

2.7.3 Document As-Built Conditions and Recalculate Outdoor Air
Requirements

As discussed in Section 1, the existing drawings do not indicate the fan coil duct routing
or outdoor air flows to each FCU. We recommend investigating the current arrangement
and developing as-built drawings confirming which FCU’s serve which spaces, any revised
register locations, and the locations of the added automatic dampers and associated
registers. Once this is documented, revised total outdoor airflows and outdoor airflow to
each FCU should be calculated by an engineer.

Update: During the April 8, 2022 balancing activities, the rooms that each FCU served
were identified. Based on this information, recommended outdoor airflows were
established and added to Table 2.

As-built supply air distribution and the effect of the automatic zone dampers was not
assessed.

2.7.4 Rezone FCU's

Where dampers have been added to prevent overheating and overcooling, consider
rezoning these areas with smaller FCU’s or similar heating and cooling equipment to
provide more accurate temperature control and eliminate the need to reduce airflow to
individual spaces. If the investigation in 2.7.2 identifies spaces that are not receiving
adequate ventilation at the reduced airflow when the dampers are closed, then this
measure should be implemented to provide the outdoor air required by code.

If the investigation shows that adequate outdoor air can be provided with the existing
arrangement, then this recommendation is primarily a comfort measure and does not
affect the indoor air quality of the building.

2.7.5 Install a Building Management System

We recommend replacing the existing local controls with a building management system
to control and monitor HVAC equipment. The use of a building management system would
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allow for remote monitoring and trending of equipment and space conditions, and provide
a central control point, simplifying scheduling and troubleshooting. This recommendation
is an energy saving and maintenance measure and does not affect the indoor air quality
of the building.

2.7.6 Modify Outdoor Air Ductwork

We recommend replacing the outdoor air ductwork for the FCU’s serving the courtrooms
to allow for the code required outdoor airflow rate to be delivered to the spaces served
by these units. The ductwork currently serving these units is not large enough to provide
the code required outdoor air.
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Section 3 Testing & Balancing Results

Wings Testing and Balancing visited the Orange District Courthouse on April 8th, 2022 to
test the airflow rates of the air handling units and the exhaust fans. A summary of the
tested airflow rates versus the design airflow rates are shown below in Tables 5 and 6.
The balancing report also contains the water flow rate testing results of the FCU hot water
coils, which can be found in Table 7. The full testing and balancing report is attached.

TABLE 5
Air Handler Airflow 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)
ERV-N 2,500 2,500 2,500 1,648 1,648 1,620
ERV-S 2,500 2,500 2,500 1,637 1,637 1,510
FCU-1 1,960% 420 1,540 1,541 520 1.021
FCU-2 1,000* 300 700 770 217 553
FCU-3 2,040% 250 1,790 2,343 372 1,971
FCU-4 1,250%* 250 1,000 3,271 294 2,977
FCU-5 1,875% 790 1,085 2,584 419 2,164
FCU-6 2,365% 400 1,965 3,230 255 2,975
FCU-7 2,505* 240 2,265 2,630 245 2,385
FCU-8 2,245% 500 1,745 3,602 374 3,228
FCU-9 1,865* 850 1,015 1,633 100 1,533
FCU-10 1,155% 225 930 776 116 660
FCU-11 1,665% 425 1,240 1,489 122 1,367

*Total Design Supply Fan Airflow is based on the sum of room supply airflows shown on existing drawings.

TABLE 6
Exhaust Fan Testing & Balancing Results
Actual
Design Exhaust Exhaust
Airflow Airflow
Unit Serving (CFM) (CFM)
ERV-N Restrooms & Cells 2,250% 1,620
ERV-s  Restrooms & 2,250% 1,510

Lockers
*Design Exhaust Airflow is based on the sum of room exhaust airflows shown on existing drawings.
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TABLE 7
Air Handler Waterflow Testing & Balancing Results
Design Actual
Hot Water Flow Hot Water Flow
Rate Rate
Unit (GPM) (GPM)
FCU-1 Unknown 7.9
FCU-2 Unknown 5.1
FCU-3 Unknown 8.7
FCU-4 Unknown 12.2
FCU-5 Unknown 8.3
FCU-6 Unknown 12.7
FCU-7 Unknown 13.2
FCU-8 Unknown 11.7
FCU-9 Unknown 6.6
FCU-10 Unknown 7.6
FCU-11 Unknown 6.1

The typical balancing tolerance for air systems is £10% of the design airflow.

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

1. ERV-N & S are not performing within the acceptable airflow range. Both units are
operating at 64% of the recommended supply airflow. ERV-N is operating at 71%
of the design airflow and ERV-S is operating at 67% of the design airflow.

a. We recommend rebalancing the ERV supply and FCU outdoor airflows to
the recommended values and rebalancing the ERV exhaust and all exhaust

air opening airflows to meet the design values.

2. FCU-2 & 10 are operating below the design supply airflow. FCU-5, 6, and 8 are

operating well above the design supply airflow.

a. Itis possible that there were design or room changes that are not

reflected on the existing drawings available to us.

b. We recommend ensuring that all coils and filters are clean, and that the

supply fans are working properly.

c. Consider rebalancing all inlets and outlets to meet the original design
airflows. If there are areas where the room or supply diffuser
configuration differs from the existing drawings, an engineer should

establish new design supply airflows.
3. Only FCU-7 has the correct outdoor airflow.
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a. The outdoor airflows for each FCU should be rebalanced to match the
recommended outdoor airflows in Table 2.

b. Note that FCU-5 and FCU-9 do not have large enough ducts serving the
unit to provide the recommended outdoor air in Table 2. Prior to
rebalancing, these duct branches should be replaced with new ductwork
that is adequate to support the recommended airflow.

4. Due to the lack of hot water flow rate design data for the coils, we cannot
comment on the tested water flow rates.

a. Wings noted that the hot water coils in the supply ductwork associated
with each ERV have been valved off and disconnected in response to
frozen coils. If downstream fan coils provide enough heat to maintain
adequate comfort without these hot water coils, then this approach may
be acceptable. Disabling these coils does not affect the ventilation airflow.

b. If comfort complaints arise as a result if the disabled coils, then the coils
should be repaired and enabled, to temper ERV supply air. To mitigate
freeze risk, we recommend further investigation to discuss viable options.
Some options include verifying freeze stats are in place and operational or
consider the use of a freeze pump to maintain adequate water flow
through the coils whenever the ambient air temperature is below freezing.

Disclaimer

Tighe and Bond cannot in anyway 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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