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HVAC System Control

Fundamentals of Automatic Control



Controller Technologies
• Pneumatic
• Analog-electric
• Microprocessor-based
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Pneumatic Controller
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Pneumatic Controlled Device
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Analog-Electric Controller



Electronic Controlled Device
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Microprocessor-Based Controller



DDC Controlled Device



Comparison of Technologies
Pneumatic
• No communication 

capabilities
• Expensive and 

complicated to provide 
complex control strategies

• Inherently proportional
• Extensive maintenance 

requirements
• Very sensitive to oil 

contamination

Microprocessor-based
• Allows system-wide 

communication
• Fewer hardware 

components
• Easily accommodates 

complex control strategies
• Provides many types of 

control action
• Fewer maintenance 

requirements



Comparison of Technologies
Pneumatic
• Not smart enough…could 

not distinguish  control 
errors easily

• By today standards 
controlling parameters not 
accurate enough

• Humidity sensors hard to 
keep in calibration

• Hard to make 2 position 
control actions

Microprocessor-based
• Sensitive to power 

fluctuations, lighting….etc
• Keep  controllers away from 

power lines
• Humidity sensors hard to 

keep in calibration
• Unit level controls



Benefits of Unit-Level Control
• Stand-alone control
• Safeties, alarms, and diagnostics
• Installed, tested, and commissioned in factory

unitunit--level controllevel control



Unit-Level Control
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VAV air handler
Pneumatic Controls
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System-Level Control
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failure recovery
Stand-Alone Operation heat pump withheat pump with
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failure recovery
Selection of Controlled Devices
• Normally-closed actuator
• Normally-open actuator
• Position-maintained actuator



Responding to Comfort Complaints



Graphical User Interface



Time-of-Day Scheduling



Centralized Alarms and Diagnostics



Remote Access
• Alarm notification
• Dial-in access



Reports
• Trend logs
• Alarm activity
• Building energy use
• After-hours tenant 

occupancy
• Equipment 

diagnostics and 
performance

• Commissioning



Connecting Multiple Sites
• Centralized monitoring
• Diagnose or predict 

problems with systems
• Combine energy usage 

for negotiating energy 
contracts



Network
nodenodenodenode

serverservernodenode

nodenode



Communications Protocols
• Proprietary

– Used, produced, or marketed under exclusive legal 
right of an individual or organization

• Open
– Available to public domain and is shared among 

vendors
• Standard

– Open protocol that has been formalized by a 
governing body



Interchangeability
• Plug-and-play
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