
 
 

 

 

9 Washington Street 
Rutland, Vermont  05701 
802-855-8091 
www.EngineeringVermont.com 

May 27, 2021 
ESVT Project No. 20211
  
Middlebury Police  
1 Lucuis Shaw Lane 
Middlebury, VT 05753 
 
Attn: Thomas Hanley, Police Chief 
Re: Middlebury Police Station HVAC System Evaluation and Report 
  
Chief Hanley, 

We have prepared the following report and evaluation of the HVAC system. This report 
describes the existing condition and provide recommendations for improvements to provide a 
more efficient system, as well as providing options for alternative fuels, including heat pump 
technologies, heat recovery and non-fossil fuel heating alternatives.   

I. EXISTING CONDITIONS: 

On May 19, 2021, we conducted a site visit to review the existing HVAC systems in the 
building. In general, the building is provided with six (6) Rooftop Units.  The building was 
constructed in 2003. The following outlines the existing rooftop units and zones served:  

1. RTU-1 serves the southeast Multipurpose / Training Room.  The unit is a Carrier nominal 
5 ton DX cooling rooftop, gas fired HVAC unit with economizer. 

2. RTU-2 serves the northeast side of the building, including the Storage room, Chiefs 
Office and Conference Room. The unit is a Carrier nominal 3 ton DX cooling rooftop, 
gas fired HVAC unit with economizer. 

3. RTU-3 serves the south central part of the building, including the Lobby, Dispatch, Rest 
Rooms and Supervisor Office. The unit is a Carrier nominal 4 ton DX cooling rooftop, 
gas fired HVAC unit with economizer. 

4. RTU-4 serves the North Central portion of the building, including the Evidence Storage, 
Evidence Lab, Bio Lab, Archived Records, Investigation, Soft Interview and Tel/Data 
room.  The unit is a Carrier nominal 3 ton DX cooling rooftop, gas fired HVAC unit with 
economizer. 

5. RTU-5 serves the west side of the building, including the patrol Room, Storage room, 
Hard Interview Room, Private Interview, Equipment and Supply Rooms, Detention Room, 
Armory, Quarter Master and Booking/Detention Rooms. The unit is a Carrier nominal 
4 ton DX cooling rooftop, gas fired HVAC unit with economizer. 

6. RTU-6 and ERV- serves the Northeast side of the building, including Lockers and Fitness 
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rooms. The unit is a Carrier nominal 2 ton DX cooling rooftop, gas fired HVAC unit and 
the ERV is a nominal 525 CFM energy recovery unit with a ~50% thermal efficiency. 

7. The Sally Port on the Southwest corner of the building is provided with a 45 MBH gas 
fired heater. Ventilation is provided for this room using a rooftop exhaust 500 CFM and 
fresh air intake with CO detection system. 

II. EVALUATION OF EXISTING HVAC SYSTEMS: 

The systems in this building, while functioning, are at or near the end of their expected 
useful life. This essentially means that the equipment will soon become unserviceable, and 
that the costs to keep the equipment operational will become cost prohibitive. 

In general the equipment used in this building is rooftop equipment. The rooftop units 
include gas furnaces for heat and refrigerant based cooling. These units include air 
distribution ductwork to heat, cool and ventilate the spaces, each rooftop unit is provided 
with a separate control thermostat which determines if the unit will run in either mode. 

III. OPTIONS: 

We have developed the following options for consideration: 

1. Option 1 - Replace existing RTUs units using Air Source Heat Pumps with back-up gas: 

a. Under this option we would remove and replace the existing gas fired rooftop units 
with air source heat pumps with back-up gas heat. These units would be capable 
of providing heat pump heating down to~10 deg. F. These units have a rated 
COP of approximately 2.4 at 17 deg. F. outdoor air temperature. Under this 
option the existing rooftop units would be replaced and connected to the existing 
air distribution and gas piping system. The units would also include heat recovery 
wheels to recover heat from the exhaust air system. We estimate that under this 
option gas consumption would be reduced by approximately 50%. 

Estimated Construction Cost Range: $200,000-$300,000 

2. Option 2 – New Cold Climate VRF air source heat pump with heat recovery ventilation 

a. Under this option the entire HVAC system would be removed and replaced with a 
VRF air source heat pump system, this system would include cold climate heat 
pumps with supplemental electric heating coils. This system would completely 
offset all gas heat. The heat pumps would be capable of operating down to -22 
deg. F. The estimated average operating COP would be 2.5.  Ventilation would 
be provided by rooftop heat recovery units, these units would have a nominal 
thermal efficiency of 75-80% and would include a heat pump heating/cooling coil 
to temper the air. 

Estimated Construction Cost Range: $350,000-$450,000 
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3. Option 3 – Air to Water heat pump with heat recovery ventilation 

a. Under this option the entire HVAC system would be removed and replaced with 
an air to water heat pump system, this system would include a packaged outdoor 
air to water heat pump. The heat pump would make either chilled water or hot 
water as necessary. Inside the building there would be hydronic distribution system 
with distribution to zoned fan coils. This system would include supplemental electric 
heating s, because the heat pump would only be capable of operating down to    
-4 deg. F. The estimated average operating COP would be 2.0.  Ventilation would 
be provided by rooftop heat recovery units, these units would have a nominal 
thermal efficiency of 75-80% and would include a heating/cooling coil to temper 
the air.  This system would completely offset all gas heat. 

Estimated Construction Cost Range: $400,000-$500,000 

IV. RECOMMENDATIONS: 

The recommendation for the HVAC replacement at this facility can be based on many different 
perspectives, so we have developed this narrative to explain.  

If the goal was to minimize disruption to the facility while achieving a reduction in fossil fuel 
usage we would recommend Option 1.  This approach would not require removal and 
replacement of interior ductwork, all new equipment would be roof mounted. This approach 
has the lowest impact on fossil fuels and has the lowest efficiency when compared to the other 
options investigated. The system would have a 15 year life. 

If the goal was to eliminate fossil fuel usage at this site, while achieving the highest efficiency 
possible we would recommend Option 2.  This option would require removal of all of the 
existing ceilings and ductwork. The system would be completely new including ductwork. The 
system would have a 15 year life. 

If the goal was to eliminate all fossil fuel use at this site while “future proofing” the HVAC 
distribution system we would recommend Option 3.  This option would require removal of all 
of the existing ceilings and ductwork. The system would be completely new including ductwork.  
The system would include hydronic piping and fan coils which have a 50 year life, the air to 
water heat pump has a nominal 25 year life. . The reason this system would be designated as 
“future proof” is that the air to water heat pump could be replaced with newer technology in 
the future. 

I look forward to meeting with you to review this report, please call if you have any questions. 

Respectfully, 
Engineering Services of Vermont   

 
Daniel W. Dupras, P.E. 
Mechanical Engineer, Principal 


