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Section 1    

Existing Conditions & Site Observations 

Tighe & Bond visited the Lowell Justice Center on November 5, 2020.  While on site we 

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

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

plans.    

Site Visit Attendees:  

• Office of Court Management: 

o Michael Angluin, Lowell Justice Center Facilities System Supervisor 

• Tighe & Bond 

o Jason R. Urso, PE, Mechanical Engineer 

1.1 Existing Ventilation System 
The Lowell Justice Center is a new facility, constructed in 2020, and is approximately 

265,000 square feet in size.  Seven custom Multi-stack air handling units (AHU) supply air 

to the building.  AHU-2 through AHU-4 are 100% outdoor air units, and AHU-5 through 

AHU-7 are recirculating type units.  It is uncertain if AHU-1 is a 100% outdoor air or 

recirculating type unit.  The “AHU Schedule” on the design drawing contains conflicting 

language on what type of unit it is. Every unit contains an enthalpy wheel, supply fans, 

return fans, chilled water cooling coils, hot water heating coils, MERV 8 pre-filters and 

MERV 8 return air filters.  The design drawings indicate all units were designed to have a 

MERV 13 final filter, however MERV 14 filters were observed in all units during our site 

visit. AHU-3 and AHU-4 have an additional desiccant wheel for advanced dehumidification 

purposes.   

Air is distributed through several different system types.  AHU-1 and AHU-5 are VAV 

systems distributing air to the building via variable air volume (VAV) boxes, and then to 

supply diffusers. AHU-2 is a constant volume air handling system serving the detainee 

area.  AHU-3 and AHU-4 supply air to chilled beams and AHU-6 and AHU-7 supply air to 

Courtrooms via an underfloor, variable air volume air distribution ventilation system.  

The seven air handlers are new and in excellent condition.  All dampers and actuators are 

in excellent condition and all coils are clean.  Return air from AHU-5, AHU-6, and AHU-7 

pass through a MERV 8 filter before mixing with supply air. There are no downstream 

supply air filters after this mixing takes place.  The MERV 14 supply air filters are located 

upstream of this mixing section. 

During our site visit, we observed the return fan in AHU-2 was operating at 72 hertz (Hz) 

as indicated on the fan variable frequency drive (VFD). After reviewing the original 

equipment submittal from the engineer of record, it is evident that this fan is intended to 

operate beyond the standard 60 Hz and this is not a concern.   

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

installed filters, and the condition.   
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TABLE 1 

Existing Air Handling Units 

Unit 

Original 

Design 

Airflow  

(CFM) 

Original 

Design 

Min. O.A. 

(CFM) 

Supply 

Pre/Final 

Filters 

Return 

Pre/Final 

Filters Condition 

AHU-1 4,900 3,000 
2” MERV 8/ 

12” MERV 14 
2” MERV 8 Excellent 

AHU-2 3,420 3,420 
2” MERV 8/ 

12” MERV 14 
2” MERV 8 Excellent 

AHU-3 17,500 17,500 
2” MERV 8/ 

12” MERV 14 
2” MERV 8 Excellent 

AHU-4 17,500 17,500 
2” MERV 8/ 

12” MERV 14 
2” MERV 8 Excellent 

AHU-5 5,500 2,500 
2” MERV 8/ 

12” MERV 14 
2” MERV 8 Excellent 

AHU-6 17,500 7,570 
2” MERV 8/ 

12” MERV 14 
2” MERV 8 Excellent 

AHU-7 19,000 9,490 
2” MERV 8/ 

12” MERV 14 
2” MERV 8 Excellent 

 

 

 

Photo 1 – Representative Air Handler 

1.2 Existing Control System 
The Lowell Justice Center has an extensive Automated Building Systems (ABS) building 

management system (BMS) that controls all HVAC equipment throughout the Courthouse. 

The system monitors carbon dioxide (CO2) levels in the Courtrooms and some common 

areas, and the outdoor air flow rate for AHU-5, AHU-6, and AHU-7 is modulated based on 

CO2 levels.   
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Section 2    

Recommendations 

Below is a list of recommendations that we propose for the Lowell Justice Center.  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 return air filters with a MERV-13 filter in AHU-5, AHU-6, and AHU-7. 

AHU-5, AHU-6, and AHU-7 have the ability to mix return air back in with supply air 

without being filtered.  This may present a risk of recirculating infectious aerosols 

back into the supply air stream. We recommend replacing the MERV 8 return air 

filters in AHU-5, AHU-6, and AHU-7 with MERV 13 filters. This will allow the return 

air to be filtered with the ASHRAE recommended filtration prior to recirculating it 

back into the building.  The TAB Contractor and Engineer shall verify that the air 

handlers can accommodate a MERV-13 filter in the return air steam.  

We do not recommend filtration upgrades to the supply air stream in the air handling 

units.  The units contain MERV 14 final filters, which ASHRAE is recommending be 

installed during the COVID-19 pandemic.   

2.2 Testing & Balancing Recommendations 
The air handling units were installed this year and recently tested and balanced.  We 

presume any discrepancies between the specified and the balanced outdoor air flow rates 

were identified by the engineer of record and corrected.        

Table 2 notes the code required outdoor air flow rates, based on our calculations.  

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) 

AHU-1 4,900 3,000 2,500 3,000 

AHU-2 3,420 3,420 2,950 3,420 

AHU-3 17,500 17,500 9,800 17,500 

AHU-4 17,500 17,500 6,400 17,500 

AHU-5 5,500 2,500 2,500 2,500 

AHU-6 17,500 7,570 7,700 7,700 

AHU-7 19,000 9,490 8,650 9,490 
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The significant discrepancy between the code minimum and the designed outdoor airflow 

rates for AHU-3 and AHU-4 is because these systems distribute air to chilled beams.  

Typically, chilled beam systems are used in conjunction with 100% outdoor air systems 

and more outdoor air is required to meet the space latent cooling loads compared to code 

required air.     

The average airflow rate per person throughout the building is shown below in Table 3. 

These values are based on the original design supply airflow rate and the recommended 

outdoor air flow rates shown in Table 2 above.  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.  

TABLE 3 

Average Airflow Rate per Person 

 All spaces Courtrooms  

Non-Courtroom 

Spaces  

Total Occupancy 

(People)  
3,042 2,405 1,941 

Total Supply Air 

(CFM/Person)  
28 22 36 

Outdoor Air 

(CFM/Person) 
20 10 33 

 

The airflow rate per person for each Courtroom and the Jury Pool Room is shown 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.  
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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 Waiting 1077 117 600 5 600 5 

DC Courtroom 01 2017 169 3,105 18 1,375 8 

DC Courtroom 02 2175 126 1,725 14 850 7 

DC Courtroom 03 3020 167 3,105 19 1,375 8 

DC Courtroom 04 3041 127 1,710 13 750 6 

DC Courtroom 05 3083 126 1,725 14 850 7 

DC Courtroom 06 3115 129 1,800 14 900 7 

JC Courtroom 07 4019 140 1,575 11 700 5 

JC Courtroom 08 4129 124 1,575 13 800 6 

JC Courtroom 09 4148 149 2,505 17 1,250 8 

PF Courtroom 10 5021 143 1,650 12 725 5 

PF Courtroom 11 5145 125 1,650 13 825 7 

HC Courtroom 12 6018 157 3,000 19 1,325 8 

PF Courtroom 13 6112 126 1,575 13 800 6 

PF Courtroom 14 6132 127 1,650 13 825 6 

SC Courtroom 15 7019 165 3,000 18 1,325 8 

SC Civil Courtroom 16 7128 156 2,625 17 1,3625 8 

SC Courtroom 17 7145 149 2,460 17 1,225 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 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 – (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 Waiting 1077 37 600 16 600 16 

DC Courtroom 01 2017 38 3,105 82 1,375 36 

DC Courtroom 02 2175 32 1,725 54 850 27 

DC Courtroom 03 3020 38 3,105 82 1,375 36 

DC Courtroom 04 3041 33 1,710 52 750 23 

DC Courtroom 05 3083 32 1,725 54 850 27 

DC Courtroom 06 3115 32 1,800 56 900 28 

JC Courtroom 07 4019 26 1,575 61 700 27 

JC Courtroom 08 4129 26 1,575 61 800 30 

JC Courtroom 09 4148 38 2,505 66 1,250 33 

PF Courtroom 10 5021 26 1,650 63 725 28 

PF Courtroom 11 5145 26 1,650 63 825 32 

HC Courtroom 12 6018 40 3,000 75 1,325 33 

PF Courtroom 13 6112 26 1,575 61 800 30 

PF Courtroom 14 6132 26 1,650 63 825 32 

SC Courtroom 15 7019 41 3,000 73 1,325 32 

SC Civil Courtroom 16 7128 38 2,625 69 1,3625 35 

SC Courtroom 17 7145 39 2,460 63 1,225 32 

 

 

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

We recommend temporarily increasing the maximum outdoor air flow rate for AHU-5, 

AHU-6, and AHU-7 under non-peak conditions to the airflow rates noted below. 

TABLE 5 

Temporary O.A. Flowrate Recommendations 

Air 

Handler 

Designed Recommended 

Outdoor 

Airflow  

(CFM) 

Intake Air 

Louver 

Velocity 

(FPM) 

Outside 

Airflow (CFM) 

Intake Air 

Louver 

Velocity 

(FPM) 

AHU-5 2,500 394 3,500 436 

AHU-6 7,570 394 9,500 436 

AHU-7 9,490 431 10,000 439 

 

One aspect of determining the outdoor airflow capacity of a system is the outdoor air 

intake louver airflow capacity.  The higher the airflow rate through an intake air louver, 
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the higher the velocity.  If the velocity is too high, there is a risk of drawing in rain or 

snow into the ductwork. The design drawings for this building indicate the minimum free 

area of the intake air louvers.  Assuming the louvers that were installed match the free 

area performance noted on the design drawings, the airflow rates noted in Table 5 would 

result in the free area air velocities also noted in the table.  Generally, we do not 

recommend exceeding a free area velocity of 450 feet per minute (FPM). We recommend 

that the free area of the installed louvers be confirmed with the approved louver submittals 

in order to confirm the louver velocities noted in Table 5 are accurate.  We also recommend 

confirming with the design engineer that the recommended outdoor air flowrates and 

intake air louver velocities noted in Table 5 are acceptable. 

If this measure is implemented, we recommend the intake air louver plenum be inspected 

during inclement weather to confirm that rain or snow is not entering the system.  If there 

is evidence of rain or snow entering the system, the maximum outdoor airflow should be 

reduced.  

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

RE-3: Replace air handler motor.  

The return fan in AHU-2 is operating beyond 60 Hz and may be subject to premature 

failure. We recommend discussing this concern with the air handler manufacturer to 

determine if replacing the motor with a larger size is necessary.     

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

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

RC-3: Install controls required to introduce outside air beyond the minimum requirements 

in a stepped approach.   

The existing BMS appears sophisticated enough to implement this type of 

sequence with the existing equipment.  We recommend increasing outside air to 

the values listed in Table 5, in lieu of 35% as noted in Appendix A, Master 

Recommendations List.   

RC-5: Disable demand control ventilation sequences. 

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 
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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.  We are not aware of whether 

this building was constructed to accommodate a humidification system.   

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 IAQ, it may be warranted as a temporary solution or could be considered 

in select areas.   

2.7 Other Recommendations 
We do not have any other recommendations at this time.  
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Section 3    

Testing & Balancing Results 

Milharmer Associates, Inc.  tested and balanced the Lowell Justice Center HVAC equipment 

in July 2020 as part of the original construction of the building.  A summary of the tested 

airflow rates versus the design airflow rates for the air handlers and holding cell exhaust 

fans are shown below in Tables 6 and 7. Their full testing and balancing report is attached.   

TABLE 6 

Air Handler Testing & Balancing Results  

Unit 

Design 
 

Actual  

Total Supply 

Fan Airflow 

(CFM) 

Recommended 

Outdoor 

Airflow (CFM) 

Return Fan 

Airflow 

(CFM) 

 Supply Fan 

Airflow 

(CFM) 

Outdoor 

Airflow 

(CFM) 

Return Fan 

Airflow 

(CFM) 

AHU-1 4,900 3,000 1,900  5,191 5,191 0 

AHU-2 3,420 3,420 0  3,540 3,540 0 

AHU-3 17,500 17,500 0  20,500 20,500 0 

AHU-4 17,500 17,500 0  20,147 20,147 0 

AHU-5 5,500 2,500 3,000  5,101 2,691 2,410* 

AHU-6 17,500 7,570 9,930  18,529 7,652 10,877* 

AHU-7 19,000 9,490 9,510  20,683 9,294 11,389* 

*This value is an assumption based on the difference between the tested supply and outdoor air flow rate.  The 

TAB report did not list the actual quantity of air returned to the unit. 

TABLE 7 

Exhaust Fan Testing & Balancing Results 

Unit Serving 

Design 

Exhaust 

Fan 

Airflow 

Actual 

Exhaust 

Fan 

Airflow 

 

EF-A01  East Cells 840 731  

EF-C01 West Cells 1,285 1,355  

 

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

1. According to the TAB report, AHU-1 is a 100% outdoor air unit.  

2. AHU-5 is supplying 399 CFM (7%) less than design, however is providing more 

than the designed outdoor air flow rate.  We recommend no action.  

3. The remaining air handlers are performing within acceptable airflow range of 

design.  



Section 3 Testing & Balancing Results Tighe&Bond
 

 

Lowell Justice Center HVAC System Evaluation - COVID 19  3-2

4. Exhaust fan EF-A01 is exhausting 109 CFM (over 12%) less than design. This is a 

direct drive fan operating at max speed and amps so, short of replacing the fan 

all together, there is nothing to be done to improve the performance of this fan.  

We recommend no action.    

5. Exhaust fan EF-C01 is performing within acceptable airflow range of design.  

We did not review the comments noted in this balance report.  We presume any 

outstanding issues were resolved during construction.   

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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