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Section 1    

Existing Conditions & Site Observations 

Tighe & Bond visited the Framingham District Court on November 17, 2020.  While on site 

we inspected the air handling equipment located in two mechanical rooms and toured the 

facility to determine if the spaces generally matched usages noted on the architectural 

plans.    

There were no mechanical drawings available for this building, and we found none on site. 

The lack of plans has resulted in a number of unknown data that is not able to be shown 

in the following data tables.   

Site Visit Attendees:  

• Office of Court Management: 

o Michael Norman, Manager of Court Facilities 

o Scott Morse, Facilities  

o Patrick Kelly, Courthouse Facilities Staff 

• Tighe & Bond 

o Todd Holland, PE, Mechanical Engineer 

1.1 Existing Ventilation System 
The Courthouse was built in 1952 and is approximately 27,600 square feet in size. 

Ventilation and air conditioning for most of the building is provided by two multizone air 

handling units (AHUs), AC-1 and AC-2, located in separate mechanical rooms.  Each unit 

has a mixing box with outdoor air (OA) and return air (RA) dampers, filter section, a hot 

deck with hydronic (hot water) heating coil, and cold deck direct-expansion (DX) cooling 

coil.  The units are constant volume, and the supply and exhaust fans are constant speed. 

These units have economizer controls for “free” cooling with 100% OA when conditions 

permit.   

AC-1 is a Worthington unit with 10 active zones and one inactive zone.  AC-2 is a McQuay 

unit serving five zones.  The individual zone dampers appear to be original equipment, 

but the actuators were upgraded to electronic (Belimo) in 2008.  These units have 2” thick 

MERV-10 filters in a v-bank arrangement.  Cooling for the multizone units is provided by 

a roof-mounted air-cooled condensing unit, and a Trane 50-ton air-cooled condensing 

unit, pad-mounted on grade.  According to facilities personnel, this condensing unit is 

oversized and only one of the two refrigeration circuits is used.   

A makeup air unit, AHU-1, provides 100% outdoor air to the holding area.  This constant-

volume unit has an OA damper, filter section, DX cooling coil, supply fan, and an external 

hydronic heating coil.  Cooling is provided by a Trane 4-ton air-cooled condensing unit, 

located in an air well behind the holding cells. The condensing unit is 25 years old, well 

past its expected life, and uses R-22 refrigerant which is no longer manufactured.   

AHU-2 is a constant-volume unit that serves the accessible vestibule addition and is 

located above the drop-in ceiling.  This unit has a mixing box with OA and RA dampers, 

filter section, DX cooling coil, supply fan, and hydronic heating coil. This unit has 

economizer controls.  Cooling is provided by a Carrier 7-ton air-cooled condensing unit, 
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pad-mounted on grade.  This condensing unit is 12 years old, approaching its expected 

life of 12 years, and uses R-22 refrigerant which is no longer manufactured.   

There are five unit ventilators, two in the main courtroom, one in Courtroom 4, and two 

in separate offices.  These have only a hot water coil for heating, and an outdoor air 

damper for ventilation.  These appear to be original to the building.  Tighe & Bond did not 

open any for inspection of internal components.   

The main courtroom has two mini-spit heat pump systems for auxiliary cooling, these are 

rated for 3 tons each.  They do not provide ventilation air, and it is not known if they are 

used for heating as well.   

The facility is heated by three gas-fired hydronic boilers, installed 2007, in a basement 

mechanical room.  Three sets of pumps serve perimeter radiation, wall-mounted 

convectors, and heating coils in the AHUs.   

Table 1 summarizes the air handling units’ designed airflow rates, the MERV rating of the 

installed filters, and the condition.   

TABLE 1 
Existing Air Handling Units 

Unit 

Original Design 
Airflow  
(CFM) 

Original Design 
Min. O.A. 

(CFM) 
Pre/Final 

Filters Condition 

AC-1 Unknown Unknown 2” MERV-10 Fair to Poor 

AC-2 Unknown Unknown 2” MERV-10 Fair to Poor 

AHU-1 1,400* 1,400 Unknown Unknown 

AHU-2 2,800* Unknown Unknown Good 

FCU 1-5 Unknown Unknown 1” throwaway Unknown 

*Estimated airflow based on cooling capacity 

 

Photo 1 – Representative Air Handler 
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1.2 Existing Control System 
An Alerton BACtalk direct digital control (DDC) building management system (BMS) was 

installed in 2008.  All damper actuators, control valves, and sensors we saw were 

electronic, we did not note any active pneumatic controls.   

Displays from the BMS showed a wide variation in zone supply air temperatures.  It is not 

known if this is due to damper adjustment or temperature sensor calibration.   

We observed that the supply air temperatures for zones with the same damper position 

varied widely.  The AC-1 zones calling for full heat, with the cold deck fully closed, varied 

between 72°F and 101°F.  The supply air temperatures for AC-1 zones in full cool, with 

the cold deck 100% open, ranged from 60°F to 70°F.  All zones on AC-2 were calling for 

full cooling with the cold deck 100% open, and supply air temperatures varying between 

72°F and 84°F.   

We noted that the OA dampers were fully closed in AC-1 and 15% open in AC-2.  These 

positions were confirmed by visual inspection.  The OA damper in AHU-2 was also shown 

as fully closed, but we were unable to access that unit.    

Other issues observed were the filter pressure drop in AC-1 was a negative value, and the 

supply fan statuses were negative in AC-1 and AHU-2 although the fans were running.  

Each of the air handlers were showing several active alarms.   

 

Photo 2 – Representative BMS Screen 
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Section 2    

Recommendations 

Below is a list of recommendations that we propose for the Framingham District Court.  

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 the existing air handling units: 

RF-1:  Replace 2” MERV-10 and MERV-8 filters with MERV-13 filters.   

The TAB Contractor and/or Engineer shall verify that all air handlers can 

accommodate MERV-13 filters.  

2.2 Testing & Balancing Recommendations 
The air handling units appear to be 40 to 50 years old and it is unknown to Tighe & Bond 

if they were tested and balanced as part of the 2008 controls upgrade.  Also, the code 

requirements to determine the outside air flow rates that were used to design the original 

system were different than the 2015 International Mechanical Code (IMC) and current 

ASHRAE Standard 62.1. 

Tighe & Bond does not have documentation on the originally designed entering mixed air 

temperatures for the preheat and DX coils in the AHU.   We will need more data to 

determine if the AHU and zone reheat coils have the capacity to accommodate the 2015 

code required ventilation air under peak conditions.  Prior to rebalancing efforts, dampers 

and actuators should be tested to ensure they are operating correctly.   

We recommend the following testing and balancing measures be implemented:     

RTB-1: Test and rebalance air handling unit supply, return, and minimum outside air flow 

rates.   

We recommend rebalancing the air handlers’ outside airflow rates to the values 

shown in Table 2.  The cooling and heating coils must be analyzed to determine if 

they are able to provide proper leaving air conditions under peak outdoor air 

conditions, assuming the coils are clean, and their performance has not degraded 

significantly over time.   

Tighe & Bond cannot calculate the OA requirements for AC-1 and AC-2 without 

knowing which zones are served by which units.  We can calculate these once we 

have mechanical drawings that show individual zone airflows, or if that information 

is provided by the TAB contractor.   
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TABLE 2 

Recommended Air Handler O.A. Flow Rates 

Unit 

Original Supply 
Airflow  
(CFM) 

Original Design 
Min. O.A. 

(CFM) 

Current Code 
Min. O.A. 

Requirements 
(CFM) 

Recommended 
Minimum O.A. 

(CFM) 

AC-1 Unknown Unknown TBD TBD 

AC-2 Unknown Unknown TBD TBD 

AHU-1 1,200* 1,200 331 TBD 

AHU-2 2,800* Unknown 120 120 

FCU 1-5 Unknown Unknown TBD TBD 

*Estimated airflow based on cooling capacity 

The average airflow rate per person is shown below in Table 3. These values are 

based on the original design supply airflow rates, which are unknown at this time, 

and the recommended outdoor air flow rates shown in Table 2 above. 

TABLE 3 
Average Airflow Rate per Person 

 All Spaces Courtrooms  
Non-Courtroom 

Spaces  

Total Occupancy 

(People)  
371 209 162 

Total Supply Air 

(CFM/Person)  
Unknown Unknown Unknown 

Outdoor Air 

(CFM/Person) 
11 7 16 

 

The airflow rates per person for each Courtroom and the Jury Pool Rooms are 

shown below in Table 4. These values are based on full occupancy without taking 

diversity into account, and the recommended outdoor airflow rate.  Since Tighe & 

Bond does not have access to mechanical design drawings or test and balance 

data, we cannot determine the original design supply airflow rates.   
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TABLE 4 

Airflow Rate per Person (Full Occupancy) 

Courtroom 
Total 

People 

Total Air Outdoor Air 

Supply 
Airflow (CFM) 

Airflow Rate 
(CFM/Person) 

Outside 
Airflow (CFM) 

Airflow Rate 
(CFM/Person)  

Jury Pool Room B-1 17 Unknown Unknown 130 8 

Jury Room 203 6 395 66 46 8 

Main Court (Rm. 106) 109 Unknown Unknown 638 6 

Court 2 (Rm. 207) 45 650 14 329 7 

Court 3 (Rm. 205) 40 317 8 293 7 

Traffic Court 4 15 303 20 116 8 

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 Rooms, based on 

a reduced occupancy schedule to be determined by the Office of Court 

Management, is shown below in Table 4a.   

TABLE 4a 
Airflow Rate per Person (Reduced Occupancy) 

Courtroom 
Total 

People 

Total Air Outdoor Air 

Supply 
Airflow (CFM) 

Airflow Rate 
(CFM/Person) 

Outside 
Airflow (CFM) 

Airflow Rate 
(CFM/Person)  

Jury Pool Room B-1 9 Unknown Unknown 130 14 

Jury Room 203 6 395 66 46 8 

Main Court (Rm. 106) 32 Unknown Unknown 638 20 

Court 2 (Rm. 207) 19 650 34 329 17 

Court 3 (Rm. 205) 21 317 15 293 14 

Traffic Court 4 6 303 51 116 19 

 

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

Testing and balancing the air handler 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.   

2.3 Equipment Maintenance & Upgrades 
We recommend the following equipment maintenance and upgrades: 

RE-1: Test existing air handling system dampers and actuators for proper operation. 

Repair or replace the dampers and actuators that are not opening and closing fully, 

or not going to the position commanded by the controls.   

RE-2: Clean air handler coils. 
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The coils in air handlers appear to be original, and Tighe & Bond does not know 

how regularly they have been cleaned.  There was a visible accumulation of dust 

and debris on the coils in AC-1 and AC-2.   

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

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

RC-2: Install controls required to introduce OA beyond the minimum requirements.   

The existing BMS appears sophisticated enough to implement this type of 

sequence.  

Currently, an economizer sequence is used to provide 100% OA when conditions 

permit.  When the OA damper is 100% open on AC-1 or AC-2, the exhaust fan runs 

so that the building is not over-pressurized.  This sequence should be reviewed, 

with the exhaust fan either activated at less than 100% open, or with VFDs installed 

on the exhaust fans, controlled to maintain proper building pressurization.   

RC-4: Confirm the economizer control sequence is operational. 

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 using duct mounted humidification or 

portable humidifiers 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.  It is unlikely that this building 

was constructed to handle a humidification system.   

Duct mounted humidifiers must be engineered, integrated into the building control 

system, tested, and commissioned.  All of the available configurations require substantial 

maintenance and additional controls.  If not properly maintained, they 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 

deploy, but still have the potential to damage the building envelope.     
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While active humidification is not recommended as a whole building solution due to high 

installation costs, operational costs, potentially adverse effects to the building envelope 

and IAQ, it may be warranted as a temporary solution in some areas.   

2.7 Other Recommendations 

2.7.1 Test Existing Zone Dampers and Actuators for Proper Operation 

Wide variations in discharge air temperature for zones in AC-1 and AC-2 with the 

same displayed damper position demonstrate that dampers are not at the position 

indicated on the BMS.  Repair or replace the dampers and actuators that are not 

opening and closing fully, or not going to the position commanded by the controls.   

2.7.2 Replace Air Handling Units 

Replacing the air handlers should be considered within 3-5 years. Indoor central 

station air handling units have a life expectancy of 35-40 years. The multizone 

units appear to be much older than that, and they have components that are in 

poor condition and subject to imminent failure, which will result in an immediate 

and extended interruption to Courthouse activities.  The small size of the 

mechanical rooms, particularly for AC-2, will present a challenge.  Original exhaust 

fans and unit ventilators should be replaced as well.   

2.7.3 Repair and Calibrate Filter Differential Pressure Sensor 

The filter pressure drop displayed for AC-1 was -0.60” w.g., which is actually a 

pressure rise.  It is possible that the taps for the upstream and downstream 

pressures are reversed.  We recommend testing and calibrating this sensor so that 

it can accurately flag when filters should be replaced.   

2.7.4 Install Automatic Controls for Exhaust Fans in Holding Area 

The exhaust fans that serve the holding area are currently controlled by manual 

switches.  These were not running at the time of the site visit, although one of the 

cells was occupied.  AHU-1 is controlled by the BMS, and we recommend adding 

control points for the fans so that all three units run whenever the area is occupied.   

2.7.5 Provide Exhaust Ventilation for Holding Cell B33 

A recent renovation added a combination toilet and lavatory fixture to one of the 

small holding cells, but no ventilation was added.  Code requires an exhaust airflow 

rate of 1.0 cfm per square foot of floor area.   
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Section 3    

Testing & Balancing Results 

Wing’s Testing and Balancing visited the Framingham District Court on April 1, 2021 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. 

Wings returned on September 9 to test airflows to individual diffusers in selected rooms.  

Results were used to revise Tables 4 and 4a in Section 2, and notes 7-10 below,   The full 

testing and balancing (TAB) report is attached.  

TABLE 5 
Air Handler Testing & Balancing Results  

Unit 

Design 
 

Actual  

Total Supply 
Airflow 

(CFM) 

Recommended 
Outdoor 

Airflow (CFM) 

Return 
Airflow 

(CFM) 

 Supply 
Airflow 

(CFM) 

Outdoor 
Airflow 

(CFM) 

Return 
Airflow 

(CFM) 

AC-1 Unknown 2,700 Unknown  10,787 2,585 8,202 

AC-2 Unknown 3,100 Unknown  12,292 2,941 9,351 

AHU-1 1,200* 1,200 -  500 500 - 

AHU-2 2,800* 120 2,680  2,851 127 2,724 

*Estimated supply airflow based on cooling capacity 

TABLE 6 
Exhaust Fan Testing & Balancing Results 

Unit Serving 

Design 
Return/Exhaust 

Airflow 

(CFM) 

Actual 
Return/Exhaust 

Airflow 

(CFM) 

 

EF Women’s Holding Unknown 1,075  

EF Men’s Holding Unknown 3,256  

EF Jury Pool B-1 Unknown 729  

F-9 N. Toilet Rooms 250** 57  

F-10 Toilet Rooms Unknown 219 

**Estimated exhaust airflow based on number of flush fixtures 

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. The air filters in the unit ventilators, FCU 1-5 (UV 1-5 in the TAB report), are not 

MERV rated. The supply fans in these units do not run, and the outdoor air 

louvers have been closed off and packed with insulation.   
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2. The exhaust airflow for F-9 that serves the north toilet rooms is very low, it is the 

TAB contractor’s opinion that it should be replaced.    

3. Further investigation is required to determine the cause of the low airflow reading 

at AHU-1, the makeup air unit that serves the holding area. The hot water flow to 

this unit was not tested because there is no circuit setter, and the pipe insulation 

may contain asbestos.   

4. The fan on AC-1 was originally rotating backward, and this condition was fixed.   

5. The sequence for AC-1 does not have the return fan operating under normal 

conditions.   

6. The recommended outdoor airflows in Table 5 are based on the assumption that 

the areas served by AC-1 and AC-2 are split fairly evenly, resulting in a required 

outdoor air volume of 25% for both systems. The tested outdoor airflows are just 

shy of this, but within the accepted tolerance.   

The following should be noted from the follow-up TAB report: 

7. Jury Pool Room B-1 uses a portable AC unit, and no mechanical supply air 

ventilation. There is 729 cfm of exhaust.   

8. Jury Room 203 has no return air because a damper is closed.   

9. Airflow readings cannot be taken in the Main Courtroom 106 because of the high 

ceiling, a lift would be required.  The duct layout in the mechanical room prevents 

measurements from being taken at the unit.   

10. Loose insulation material was found inside the diffuser serving Traffic Court 4, 

and was removed to improve airflow.   

 

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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