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Wallingford Elementary Building Summary 

Wallingford Elementary School was originally constructed in 1902 and rebuilt in 1931 

following a fire. The 1931 building has gone under significant expansion and renovation several 

times since its construction. The most recent occurred in 2012, the design was completed by 

GKO Architects modernizing the structure and providing an additional 57,000 square feet of 

new instructional space.  Primary systems include a hot water plant, Closed water loop heat 

pump plant, rooftop air handling units, water source heat pumps and a kitchen makeup air unit. 

 

 

Building Automation System Summary  

The building automation system consists of two primary systems installed during the 

2012 construction. Honeywell Excel 5000 series controllers are installed in all rooftop air 

handling units and plant controllers. Honeywell Excel 10 controllers are installed in unitary 

heaters, variable air volume boxes, and exhaust fans. Johnson Controls FX 10 controllers are 

installed in all water source heat pumps.  The existing controls are currently being integrated to 

the district wide Niagara server that provides graphics, alarming, trending, and restricted 

remote access. 
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HOT WATER PLANT 

 

Application 
Primary Variable Volume Hot Water, Secondary Variable Volume Hot Water, Electronic 

Controls 

Approximate Equipment Age 
12 years 

Approximate Quantity 
2 boilers, 2 primary hot water pumps, 2 secondary hot water pumps  

Areas Served 
Entire building, Water source heat pump loop  
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Equipment and Controls Expectations 
The hot water plant provides and distributes hot water to hot water heating coils 

throughout the building.  Equipment is staged such that the minimum number of boilers 

and pumps are running at variable speed to satisfy the overall building hot water 

demand. A differential pressure sensor is used as a controlling source for pump speed 

control maintaining an adjustable setpoint. A heat exchanger for the heat pump loop is 

fed hot water to maintain desired heat exchanger setpoint.  Equipment is rotated (lead 

and lag) to equalize runtimes.  Alarms are generated upon equipment failure or inability 

to maintain a temperature setpoint.  The lag equipment assumes operation upon failure 

of a lead equipment (boiler or pump).   

Observations 
Refer to BlueRithm Issues log for a complete list of observations.  

Recommendations 
Refer to BlueRithm Issues log for a complete list of recommendations.  
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CLOSED WATER LOOP HEAT 
PUMP PLANT 

 

Application 
Variable Volume Condenser water, Electronic Controls  

Approximate Equipment Age 
12 years 

Approximate Quantity 
2 condenser water pumps, 1 Cooling Tower, 1 Heat Exchanger  

Areas Served 
Water Source Heat Pump Loop, Rooftop Units  
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Equipment and Controls Expectations 
The closed water loop heat pump plant provides and distributes conditioned condenser 

water to rooftop units and water source heat pumps located throughout the building.  

The plant is enabled continuously, with pump speed modulating to meet a differential 

pressure setpoint.  The system maintains a condenser water supply temperature setpoint, 

utilizing several control valves that direct water flow through a heat exchanger and 

cooling tower when required. Equipment is staged such that the minimum number of 

pumps are running to satisfy the overall building condenser water demand.  Pumps are 

rotated (lead and lag) to equalize runtimes.  Alarms are generated upon a pump failure, 

or equipment inability to maintain setpoints.  The lag pump assumes operation upon 

failure of the lead pump.  

Observations 
The cooling tower was found to be in poor condition with scale buildup on cells and 

extensive rust found in the fan section. The plant in general is maintaining the loop 

temperature though the control loops are running erratically. Refer to BlueRithm Issue s 

log for a complete list of observations.  

Recommendations 
Replacement of the cooling tower and existing Honeywell controllers is recommended to 

extend the useful life of the plant. Refer to BlueRithm Issues log for a complete list of 

recommendations. 
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ROOFTOP AIR HANDLING 
UNITS 

     

               

Application 
Variable Volume Supply Air Fan, Variable Volume Exhaust Air Fan, Water conditioned heat 

pump, Hot Gas Reheat, Economizer, Heat Recovery Wheel, Electronic Controls  

Approximate Equipment Age 
12 years 

Approximate Quantity 
8 

Areas Served 
Gymnasium, Auditorium, Cafeteria, Administration, Library  
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Equipment and Controls Expectations 
The rooftop air handing unit provides heating, cooling, dehumidification, outside air 

ventilation and heat recovery for the space it serves.  The supply fan modulates fan 

speed to maintain supply air duct static pressure setpoint. The exhaust fan modulates fan  

speed to maintain a space static pressure setpoint. Upon a call for cooling the 

conditioned water loop isolation valve opens and DX compressors cycle on . When in 

heating mode a reversing valve is energized in addition to the loop isolation valve and DX 

compressor command. The DX compressors cycle on and the hot gas bypass valve opens 

to reheat on a call for dehumidification.  The minimum outside air is  set to maintain an 

airflow target set during test and balancing of the system .  Outside air increases upon a 

call for cooling, if outside air conditions are favorable (economizer cooling), maintaining 

a low limit temperature. Outside air  increases in similar sequence upon high  space CO2 

concentrations. When outside air is introduced, and air is exhausted the heat recovery 

wheel is engaged and will run while conditions are favorable. The outside air damper, 

exhaust damper, DX compressors, supply fan, exhaust fan and heat recovery wheel, close 

or shut down when the space is unoccupied.  The unit cycles in heatin g, cooling, or 

dehumidification to maintain a minimum and a maximum space temperature and a 

maximum space humidity when the space is unoccupied.  Alarms are generated upon 

equipment failure or the inability to maintain a desired setpoint.  Unit shuts down upon 

active fire alarm or smoke detection.  

Observations 
Rooftop air handling units are operational with each needing miscellaneous repairs or 

maintenance. The existing Honeywell Excel 5000 controllers are not properly controlling 

equipment served seldom responding to setpoint modification . Refer to BlueRithm Issues 

log for a complete list of observations.  

Recommendations 
Replace all existing Honeywell 5000 controllers and optimize the sequence of operation  

within new controllers. Refer to BlueRithm Issues log for a complete list of 

recommendations. 
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WATER SOURCE HEAT PUMPS 

                    

Application 
Constant Volume Supply Air, Water Source Heat Pump (heating and cooling), Water 

Source Isolation Valve, Electronic Controls  

Approximate Equipment Age 
12 years 

Approximate Quantity 
34 

Areas Served 
Classrooms, MDF closets, Breakrooms 
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Equipment and Controls Expectations 
The water source heat pump provides heating and cooling by cycling a compressor 

and reversing valve to maintain a space temperature setpoint.  The compressor depends 

on water circulation from the closed loop water plant.  Each unit is outfitted with an 

isolation valve to stop flow from the plant when not needed, thereby reducing 

unnecessary pump energy the plant consumes.  The heat pump supply fan runs 

continuously when the space is occupied to assist in this ventilation. Units cycle during 

unoccupied periods to maintain a minimum heating and a maximum cooling setpoint.  

Alarms are generated upon equipment failure or the inability to maintain a desired 

setpoint.  The unit shuts down upon active fire alarm or smoke detection.   

Observations 
Heat pumps generally found operational with a wide array needing miscellaneous 

repairs, maintenance, or programming modifications. Though a recent filter change 

program has been adopted, the evaporator coils are compacted with dirt and debris  and 

require cleaning. The condensate lines require flushing and sanitizing as well. Refer to 

BlueRithm Issues log for a complete list of observations.  

Recommendations 
Complete repairs as needed.  Properly maintain and clean units with regular filter 

changes and coil cleaning. Flush and sanitize all condensate lines and include condensate 

pan treatment tabs in quarterly preventative maintenance schedule.  Refer to BlueRi thm 

Issues log for a complete list of recommendations.  
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VAIRABLE AIR VOLUME 
UNITS 

                    

 

Application 
Variable Volume Supply Air, Hydronic heating coil  

Approximate Equipment Age 
12 years 

Approximate Quantity 
26 

Areas Served 
Administrative areas, Group instruction classrooms, Library , Common spaces 
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UNIT HEATERS 

              

                

 

Application 
Constant Volume Supply Air, Hot Water Heating, Electro -Mechanical Controls 

Approximate Equipment Age 
12 years 

Approximate Quantity 
17 

Areas Served 
Corridors, Stairwells, Vestibules, Storage areas  
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Equipment and Controls Expectations 
The unit heater (Cabinet and hanging)  provides heating for the space it serves.  It 

depends on hot water from the boiler plant when in heating mode.  The unit utilizes a 

flush mount sensor to sense space temperature. When a drop in temperature below 

setpoint occurs a hot water valve shall open and a fan will enable.  

Observations 
Cabinet style heaters were found mostly turned off at a rocker switch. This appears to be 

done due to temperature overshooting setpoint targets overheating the space served. 

Refer to BlueRithm Issues log for a complete list of observations.  

Recommendations 
Correcting setpoints below desired setpoint and modifying programming is recommended 

to allow the controller to coast the unit down as desired and prevent overheating. Refer 

to BlueRithm Issues log for a complete list of recommendations.  
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CONVECTORS 

     

         
            

Application 
Hot Water Heating, Electronic Controls  

Approximate Equipment Age 
12 years 

Approximate Quantity 
10 

Areas Served 
Lavatories, Changing Room 
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Equipment and Controls Expectations 
The convector, like a radiator,  provides heating for the space it serves.  It depends on hot 

water from the boiler plant.  The unit is provided with a hot water control valve that 

modulates or opens to maintain the space temperature at setpoint.  Each unit is capable 

of being scheduled with occupied and unoccupied heating setpoints to save energy when 

the space it serves is unoccupied.  

Observations 
Convectors generally found functional.  Units are equipped with tamper resistant blank 

space temperature sensors which is a recommended attribute.  Refer to BlueRithm Issues 

log for a complete list of observations.  

Recommendations 
Refer to BlueRithm Issues log for a complete list of recommendations.  
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