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Connecting to David Sellers Poll 
Everywhere Account

We may be using Poll Everywhere during the class to foster 
interaction.   Please take a few minutes ahead of the class 
or during the introduction to get yourself set up to use Poll 
Everywhere with my account.



Get Connected 
with My Poll 
Everywhere

Via text messaging
Step 1

Text DAVIDSELLERS022 
to 22333 (the hyphen gets 
inserted automatically on 
some phones)



Get Connected 
with My Poll 
Everywhere

Via text messaging
Step 2

Receive confirmation that 
you have joined the 
session



Get Connected 
with My Poll 
Everywhere

Via web browser
Step 1

Go to 
pollev.com/davidsellers022



Get Connected with My Poll 
Everywhere
Via web browser
Step 1

Go to 
pollev.com/davidsellers022



Get Connected with My Poll 
Everywhere

Via web browser or text messaging
Step 3

Wait for a poll question to come up







A Bit About Me



A Bit About Me

I intended to be an aircraft 
maintenance engineer





I’m Doing Something Totally Different



I’m Doing Something Totally Different  …



… And Encountered Pneumatics Very 
Early-on



One Pipe Pneumatic Controls



A Typical One Pipe Pneumatic Control 
System

M
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A Typical One Pipe Pneumatic Control 
System

M

A wide open flapper causes more of a 
pressure drop due to flow at the orifice 
in the restrictor tee than a flapper that 
has moved closer to the nozzle.  As a 
result, the pressure down stream of 
the orifice is relatively low and the 

actuator retracts



A Typical One Pipe Pneumatic Control 
System

M

As the flapper closes, the flow and 
pressure drop due to flow through the 
restrictor tee orifice is reduced.  As a 
result, the pressure down stream of 
the orifice builds and the actuator 

extends
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A Typical One Pipe Pneumatic Control 
System

M

As the flapper closes, the flow and 
pressure drop due to flow through the 
restrictor tee orifice is reduced.  As a 
result, the pressure down stream of 
the orifice builds and the actuator 

extends



A Typical One Pipe Pneumatic Control 
System

M

Flapper motion in the opposite 
direction increases the airflow through 
the restrictor tee orifice, the pressure 

downstream of the orifice drops again, 
and the actuator retracts
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A Typical One Pipe Pneumatic Control 
System

M

Flapper motion in the opposite 
direction increases the airflow through 
the restrictor tee orifice, the pressure 

downstream of the orifice drops again, 
and the actuator retracts













Tees;  Restrictor and Not



Tees;  Restrictor and Not









Optional subtitle

Two Pipe Pneumatic Controls



A Typical Two Pipe Pneumatic Control 
System

M
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A Typical Two Pipe Pneumatic Control 
System

M
Main air 

supply valve 
and spring

Motion



A Typical Two Pipe Pneumatic Control 
System

M

Exhaust  
valve and 

spring

Motion



A Typical Two Pipe Pneumatic Control 
System

M

Diaphragms



A Typical Two Pipe Pneumatic Control 
System

M

A wide open flapper bleeds enough 
air from the pilot chamber to cause 
a significant pressure drop at the 
orifice and the chamber pressure 
approaches atmospheric pressure



A Typical Two Pipe Pneumatic Control 
System

M

A process up-set causes the 
flapper to move and restrict flow 

out of the pilot chamber, reducing 
the pressure drop at the orifice.



A Typical Two Pipe Pneumatic Control 
System

M

Pilot chamber pressure increases, moving 
the exhaust valve, which moves the 

supply valve and feeds main air into the 
branch line, causing the branch pressure 

to increase and the actuator to extend



A Typical Two Pipe Pneumatic Control 
System

The increasing pressure in the branch 
chamber pushes back on the exhaust valve, 

moving it back towards the pilot chamber.  
As the forces come into balance, the 

movement of the exhaust valve allows the 
supply valve to close.

M



A Typical Two Pipe Pneumatic Control 
System

A process upset the other way moves the 
flapper away from the nozzle and causes 
the pilot chamber pressure to drop.  As a 

result, the exhaust valve moves away from 
the supply valve and vents the branch 

chamber to atmosphere.

M



A Typical Two Pipe Pneumatic Control 
System

M

As the branch chamber pressure 
drops, the forces acting on the 
exhaust valve and diaphragms 
come back into balance and the 

exhaust valve closes.



























Pneumatic vs. 
Electric/Electronic/Direct 
Digital Controls



Electric Actuators vs. Pneumatic 
Actuators
Electric Actuation
1. Complex
2. Use small, low power motors to 

allow wiring without conduit
3. Slow because of gear trains 

required by small motors
4. Many moving parts;  gears, 

clutches end switches etc.
5. Consume power continuously if 

they are holding against a spring
6. Mechanical devices
7. No air system required (but 

power distribution panels 
required for zones to comply with 
NEC article 725 requirements for 
the energy limited required for 
wiring with out conduit

Pneumatic Actuation
1. Simple
2. Can generate large forces 

3. Can move very quickly

4. Very few moving parts and moving 
parts are simple

5. Only consume air (energy) when 
they move

6. Mechanical devices
7. Require a separate air system and 

signal convertors when applied 
when with DDC technology

No air system required (but 
power distribution panels 
required for zones to comply with 
NEC article 725 requirements for 
the energy limited required for 
wiring with out conduit



Electric Actuators vs. Pneumatic 
Actuators
Electric Actuation Pneumatic Actuation



One Pipe vs. Two Pipe Pneumatic 
Thermostats
One Pipe Thermostats 
1. Inexpensive and simple
2. High air consumption
3. Sensitive to leaks
4. Restrictor tees that can:

1. Plug
2. Require periodic replacement
3. Are difficult to find

5. Branch line length to the sensor 
can impact accuracy

6. Branch line length impacts lags
7. Mechanical devices
8. Operate on very small force 

differentials
9. Pivot points, linkages and 

diaphragms that can wear

Two Pipe Thermostats
1. More expensive and complex
2. Lower air consumption
3. Tolerate leaks
4. No restrictor tees

1. Plug
2. Require periodic replacement
3. Are difficult to find

5. Branch line length has no 
accuracy impact

6. Branch line length impacts lags
7. Mechanical devices
8. Operate on very small force 

differentials
9. Pivot points, linkages and 

diaphragms that can wear



One Pipe vs. Two Pipe Pneumatic 
Thermostats
One Pipe Thermostats Two Pipe Thermostats



Pneumatic Controls vs. Pneumatic 
Actuation
Pneumatic Controls
1. Complex
2. Operate on very small force 

differentials
3. Potentially slow reaction times 

due to orifices
4. Pivot points, linkages and 

diaphragms that can wear
5. Consume air continuously due to 

pilot valves and bleed orifices
6. Dirty air leads to system wide 

failures
7. Mechanical devices

Pneumatic Actuation
1. Simple
2. Can generate large forces 

3. Can move very quickly

4. Very few moving parts and moving 
parts are simple

5. Only consume air (energy) when 
they move

6. Tolerate dirty air

7. Mechanical devices
8. Require a separate air system and 

signal convertors when applied 
when with DDC technology



Pneumatic Controls vs. Pneumatic 
Actuation
Pneumatic Controls Pneumatic Actuation



Pneumatic Control Diagrams 
vs. Logic Diagrams







Pneumatic Control Diagrams

• Hardware object 
oriented

• Different hardware 
elements for different 
functions
• Sensors
• Actuators
• Controllers
• Relays

• Logic established by the 
way the various ports on 
the hardware objects 
are interconnected



DDC Logic Diagrams



DDC Logic Diagrams

• Software object oriented
• Different software 

elements for different 
functions
• Sensors
• Actuators
• Controllers
• Relays

• Logic established by the 
way the various ports on 
the software objects are 
interconnected



Economizer Dampers
Chilled Water Valve

Hot Water Valve
Controlling Sensor



Economizer Dampers
Chilled Water Valve

Hot Water Valve
Controlling Sensor, Set Point



Economizer Dampers
Chilled Water Valve

Hot Water Valve
Controlling Sensor, Set Point, and 

Control Logic



Economizer Dampers
Chilled Water Valve

Hot Water Valve
Controlling Sensor, Set Point, and 

Control Logic
Fan Operation Interlock



Economizer Dampers
Chilled Water Valve

Hot Water Valve
Controlling Sensor, Set Point, and 

Control Logic
Fan Operation Interlock
Outdoor Air High Limit

Minimum Outdoor Air Setting



Economizer Dampers
Chilled Water Valve

Hot Water Valve
Controlling Sensor, Set Point, and 

Control Logic
Fan Operation Interlock
Outdoor Air High Limit

Minimum Outdoor Air Setting
Mixed Air Low Limit


