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Strath Haven Middle School Building Summary 

Strath Haven Middle School was constructed in 1924 with later building additions.  It 

was formerly known as Nether Providence High School and more recently as Nether Providence 

Junior High School.   The building serves over 850 students.  Major new construction, 

demolition and complete renovation of an existing building began around 2010 and was 

completed around 2011.  Primary systems include a geothermal plant, rooftop air handling 

units, rooftop energy recovery units, water source heat pumps and kitchen makeup air units. 

 

Building Automation System Summary  

 The building automation system is Honeywell Excel 5000 installed during the 2010 

construction.  HVAC equipment utilizes an individualized electronic controller managing the 

overall functionality.  This includes the geothermal plant, rooftop air handling units, rooftop 

energy recovery units, and water source heat pumps.  An assortment of Honeywell electronic 

controller replacements is ongoing as the control system is approaching the end of its useful 

life.  New and existing controls are integrated to the district wide Niagara server that provides 

graphics, alarming, trending, and restricted remote access. 
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GEOTHERMAL PLANT 

                    

Application 
Variable Volume Geothermal Condenser Water, Geothermal Vault, Electronic 

Controls 

Approximate Equipment Age 
15 years 

Approximate Quantity 
2 geothermal condenser water pumps 

Areas Served 
Entire Building 

Page 3 of 384



Strath Haven Middle School 

Retro-Commissioning Report 

                                            

4 | P a g e  
 

Equipment and Controls Expectations 
The geothermal plant provides and distributes condenser water to energy 

recovery 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 a control valve that directs water flow through the vault or 

bypassing the vault. Equipment is staged such th at 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 pum p assumes 

operation upon failure of the lead pump.  

Observations 
 The geothermal plant was operational as installed but was not installed per 

design . A boiler to condition the water during heating season was not provided or 

installed due to budgetary reasons.  

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

Recommendations 
 Upon repair of heat pump isolation valves an additional  study collecting 

trend data and physical inspection of the field should be performed.  

Refer to BlueRithm Issues log for a complete list of recommendations.  
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ROOFTOP AIR HANDLING 
UNITS 

                    

Application 
Constant Volume Supply Air  Fan, Constant Volume Return Air  Fan, DX Cooling, Hot 

Gas Reheat, Modulating Gas Heat, Economizer, Electronic Controls  

Approximate Equipment Age 
15 years 

Approximate Quantity 
4 

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

and outside air ventilation for the space it serves.  The DX cooling compressors 

cycle on a call for cooling, as determined by the space temperature sensor or 

supply air temperature sensor.  The gas burners cycle and modulate on a call for 

heating, as determined by the space temperature sensor or supply air temperature 

sensor.  The DX cooling compressors cycle on and the hot gas bypass valve opens 

to reheat on a call for dehumidification.  The minimum outside air is set from 0 to 

100 percent.  Outside air increases and modulates upon a call for cooling and if 

outside air conditions are favorable (economizer cooling), maintaining a low limit 

temperature.  Outside air also increases in similar sequence upon high CO2.  

Outside air damper, exhaust damper, DX cooling, gas heating, supply fan and 

return fan close or shut down when the space is unoccupied.  The unit cycles in 

heating, cooling, or dehumidification to maintain a minimum and a maximum space 

temperature and a maximum space humidity when the space is unocc upied.  

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, particularly failed damper actuators.  There is no evidence 

of a preventative maintenance schedule or prior repair work performed.  Air filter 

replacement neglected.  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.  Verify fire alarm and smoke detection systems are fully functional.  

Refer to BlueRithm Issues log for a complete list of recommendations.  
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ENERGY RECOVERY UNITS 

                    

Application 
Variable Volume Exhaust Air  Fan, Variable Volume Outside Supply Air  Fan, 

Geothermal Heat Pump (cooling, heating), Electric Heat Backup, Electronic Controls  

Approximate Equipment Age 
15 years 

Approximate Quantity 
5 

Areas Served 
Lavatory Exhaust and Water Source Heat Pump Outside Air  

 

 

Page 7 of 384





Strath Haven Middle School 

Retro-Commissioning Report 

                                            

9 | P a g e  
 

 

WATER SOURCE HEAT PUMPS 

                    

Application 
Constant Volume Supply Air, Motor Operated Outside Air Intake Damper, 

Geothermal Heat Pump (heating and cooling), Geothermal Isolation Valve, 

Electronic Controls 

Approximate Equipment Age 
15 years 

Approximate Quantity 
141 (56 inspected) 

Areas Served 
Classrooms and Administration Areas  
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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 geothermal plant.  Each unit is 

outfitted with an isolation valve to stop flow from the geothermal plant when not 

needed, thereby reducing unnecessary pump energy the plant consumes.  

Tempered outside air is ducted to each heat pump from an energy recovery unit.  

The heat pump supply fan runs continuously when the space is occupied to assist 

in this ventilation.  An outside air isolation damper is provided, which closes when 

the heat pump is disabled or unoccupied.  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. In particular 

geothermal loop isolation valves were found to be non -functional in a large 

percentage of the sample size of units tested. There is no evidence of a 

preventative maintenance schedule or prior repair work performed.  Air filter 

replacement neglected.  Refer to BlueRithm Issues log for a complete list of 

observations. 

Recommendations 
Complete repairs as recommended.  Ensure setpoint dials are disabled in 

common areas and limited in all other areas.  Verify energy saving unoccupied 

setpoints and schedules are in place.  Properly maintain and clean units with 

regular filter changes and coil cleaning.  Verify fire alarm and smoke detection 

systems are fully functional.  Refer to BlueRithm Issues log for  a complete list of 

recommendations. 
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MAKEUP AIR UNITS 

                    

Application 
Constant Volume Exhaust Air, Constant Volume Outside Supply Air, Gas Heat, 

Electronic Controls 

Approximate Equipment Age 
15 years 

Approximate Quantity 
2 

Areas Served 
Kitchen 
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