
 By John A. Fogarty, Controller     Oct. 10, 2023      Page 1 of 2 
 

Bruton Parish Church Heating, Ventilation & Air Conditioning Project 

Background 

The design of our HVAC system in the church building is over 70 years old. The design was good for the 

time but is no longer efficient nor environmentally sound. Over the past several years, the system has 

incurred repeated failures that have been disruptive, expensive, and potentially harmful to the building 

and pipe organ. Repairs are difficult for several reasons: 

• Important components are available only as remanufactured parts.  For instance, the chillers installed 

over the past few years have been remanufactured. Several have turned out to be defective or failed 

for other reasons. This has happened as recently as early October. 

• The refrigerant required for the chiller has been phased out and is now extremely expensive and 

difficult to come by. 

• Repair technicians with experience working on this type of equipment are scarce since few such 

installations remain.   

• Finally, the current system exchanges heat with groundwater drawn from wells and discharged into 

the sewer.  The Virginia Department of Environmental Quality has indicated that water usage from 

the aquifer will be reduced. This will eventually render the current system inoperable. 

The time has come to install a new system designed specifically for our circumstances. The current system 

cannot be replaced with an off-the-shelf system.   

How Does HVAC Work? 

The several different types of HVAC systems all work on the same basic principles: they are heat 

exchangers, meaning they transfer heat from one area to another. A refrigerator is a good example. It 

removes heat from inside the box and transfers it outside the box through coils on the back. That is why 

you feel heat coming from the back of the box. Another good example is our home air conditioning 

systems. They transfer heat from inside to outside the house through the coils in the outside unit.   

So, how does this all work? 

All heat exchangers work on the principle that heat will always flow to cold. A home air conditioning unit 

has a compressor, coils inside and outside the house containing a refrigerant, expansion valves in the coil 

lines, and two fans, also called air handlers. The compressor compresses the refrigerant, which flows to 

the inside coil where it is released through an expansion valve. As the refrigerant expands through the 

valve into the other side of the coil, it becomes very cold and makes the coil very cold. The air handler 

blows air from inside the house over the cold coils, and the heat in the inside air is absorbed by the 

refrigerant. The air blown over the cold coils becomes cool and the moisture in the air condenses on the 

cold coils. The cool air then must be re-humidified and is forced through ducts to vents throughout the 

house. The now-warm refrigerant flows through another valve to the outside of the house, where it is 

now hotter than the temperature outside. It flows through coils outside where a fan blows air over the 

coils, and the heat from the house is absorbed by the cooler outside air. The process continues until the 

thermostat inside the house reaches the desired temperature. 

The process can also work in reverse. This is all better explained in a short video from the TV show, “This 

Old House.” Here is the link to see it on YOUTUBE https://youtu.be/-vU9x3dFMrU 
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Our Current System 

Our current system consists of a chiller (compressor), coils and valves, one air handler, a natural gas boiler, 

and a water trough for humidification. Unlike our home air conditioners, heat from inside the church is 

exchanged with water flowing from a well located in Colonial Williamsburg.  The coils with the refrigerant 

go through the water and the heat from the refrigerant is absorbed by the colder well water. The warmed 

water then flows outside into a drain. Then we re-humidify the colder air using steam from the boiler, 

resulting in the high gas bills we see in the summer. In winter, heat comes from the boiler moving hot 

water through coils and the air handler blowing colder inside air over the coils, thereby heating the air.   

Fresh air comes in through the bulkhead door and into an intake at the bottom of the steps. The intake is 

stuck in the fully open position, meaning we have plenty of fresh air coming in. But it also means we must 

condition all the air coming in-- very inefficient. As the first phase of this project, our contractor Comfort 

Systems installed air purification equipment that will remain with the new system, helping reduce the risk 

of disease transmission inside the church. 

As explained below, our new system will exchange heat with water that is at a constant temperature.  

Water absorbs heat far more effectively than air. Consider the difference between waving a hot skillet in 

the air to cool it versus plunging it into cold water. Accordingly, the new system will be highly efficient and 

able to properly heat the church in the winter. 

The New System 

Description The new system will be a closed loop geothermal system, discharging no groundwater. The 

geothermal field will consist of 21 shafts on Palace Green with manifolds and piping into the church. Water 

in the closed loop will circulate through the heat pumps and out to the geothermal field, where heat will 

be exchanged with the ground about 400 feet below the surface. Nothing will be visible above ground and 

no alteration of the appearance of the church will occur. 

Components The new system will contain two heat pumps with an efficient humidification system, 

controls, variable speed air handler, and coils. The smaller heat pump will satisfy the load during off-peak 

hours and when the building is closed. The larger one will meet peak demand when the church is fully 

occupied, providing better management by adjusting for demand rather than running at a fixed setting.   

Advantages & Benefits The new system will reduce our energy costs substantially. We will no longer need 

a boiler. This will eliminate the use of natural gas. Electricity use will also decline, due to highly efficient 

heat pumps.  Our engineers estimate that our current electric and gas cost of about $27K per year will be 

reduced to less than $5K per year. We also expect far higher reliability and lower maintenance costs.  The 

geothermal field should not require replacement; the life of the equipment should be about 25 years. 

Estimated Cost The contracted cost for the new system is $1,250K.  

Installation Installation will require the complete removal of all existing equipment except for the recently 

installed air purification equipment.  The fresh air intake will be replaced and sensors installed to 

determine the amount of fresh air needed.   

Timeline We expect that the shafts and piping for the geothermal phase of the project will be done in 

January – February 2024, during Colonial Williamsburg’s slow season. Equipment removal and installation 

inside the church will take six to eight weeks, during which time there will be no heat or air conditioning. 

We expect this phase to take place in April – May 2024 with the system operational for the summer of 

2024.   


