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HVAC, Environmental Factors 
& 

Critical Measurements
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The Evolution of
Commercial HVAC Systems
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 Low pressure steam
 Hot water
 Radiators
 Unit ventilators
 Exhaust fans
 Steam traps
 Manual control
 Pneumatic control
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 VAV’s
 VRF’s
 WSHP’s
 GWSHP’s
 OAU’s
 AHU’s
 CUV’s
 HRU’s
 FC’s
 VFD’s
 Split systems
 DX units
 Direct ventilation
 Blended ventilation
 Dehumidification
 Circuit setters
 Valve actuators
 Condensate pumps
 Chillers
 Cooling towers
 Ice storage
 LON
 BacNet
 ATC
 BAS
 TCP/IP (network attached)
 Web native
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Introduce Heat
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Reject Heat

Add Clean, Fresh 
and Dry Air
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 Positive ventilation
 Air conditioning
 Energy efficiency
 Emission controls
 IEP’s
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Linear

16

Systematic
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 Issue began from an IAQ complaint

 Excessive humidity levels
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 Multi-story facility built in 1932
 Steam boiler/hot water
 Some split VRF systems
 Recent HVAC renovation
 Chilled water
 UV’s with economizer and 

dehumidification
 Wireless control systems
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 No boiler controls
 Elevated steam pressure
 260 gallons of water steamed off per 

day!
 Pressurized crawl space
 Numerous floor penetrations
 Numerous communication failures in 

new wireless ATC system
 No high condensate sensors in AHU’s
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 Re-establish boiler controls
 Return steam pressure to normal levels
 Boiler make-up water at 70 gallons per day
 Ventilate crawl space
 Seal floor penetrations
 Still working to correct communication 

failures in new wireless ATC system
 Service classroom UV
 Classroom RH levels returned to normal
 Install and program condensate sensors in 

AHU’s
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 Legacy transforms, outdated wiring, 
properly sized neutrals

 Flat networks
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