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Connecting to David Sellers Paoll
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

223-33>

DAVIDSELLERS022
You've joined David
s' session




Get Connected
with My Poll
Everywhere Googe

Via web browser
Step 1

Go to
pollev.com/davidsellers022



Get Connected with My Poll
Everywhere

[ @ Your presentation

x ey
&« C Y @ pollev.com/davidsellers022
i Apps 00-Westher Airplanes Ar Building Benchrmarks Copy Right Energy Financial Fit Bit

Hawail Trip Heart

Heart

Home Improvements Horticulture Music

Nature

Oregon FID
Your presentation

Space Other bookmarks

David Sellers, this is your response page. Participants use this page to respond to your polling activities.

To make it your own, you can add a logo, change the colors, and customize the URL.
Customize Don't show again
Responding as David S.

Welcome to davidsellers022's presentation

As soon as davidsellers022 displays a poll, we'll update this area to give you the voting options.

Easy as pie. Just hang tight, you're ready to go.




Get Connected with My Poll
Everywhere

Via web browser or text messaging
Step 3
Wait for a poll question to come up



"» : .o
How many of you work with pneumatic

controls on a regular basis?

Yes | do

No |
don't

.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app ..



"» : "
What are the primary reason(s) you are

interested in learning about pneumatic
controls? (Check all that apply)

| have them in my building. A

| run into them in the course of my
commissioning projects. B

| am new to controls and heard that
learning pneumatics was a good way to c
learn control theory.

| wanted to gain a general understanding of
controls and this seemed like an option. D

.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app ..



A Bit About Me




A Bit About Me

| intended to be an aircraft
maintenance engineer




J Respond at pollev.com/davidsellers022

1 Text DAVIDSELLERSO022 to 22333 once to join, then Aor B

How many of you are doing what you went
to school to learn to do?

Yes| am A

No, I'm doing
something different |B

.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app ..



I'm Doing Something Totally Different




I’'m Doing Something Totally Different




... And Encountered Pneumatics Very
Early-on




One Pipe Pneumatic Controls




Gauge
Air Supply .
(“Main” Air)

‘ Filter Spring

E— E—
' Diaphragm '

‘ ‘ Restrictor T

Controller , — i Nozzle
o
“Flapper” '

Piston

Restrictor

Actuator




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




‘ | As the flapper closes, the flow and
pressure drop due to flow through the
V(- restrictor tee orifice is reduced. As a
\ ) result, the pressure down stream of
.. the orifice builds and the actuator

\ extends




As the flapper closes, the flow and

pressure drop due to flow through the

A restrictor tee orifice is reduced. As a

— } result, the pressure down stream of

the orifice builds and the actuator
extends




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

Flapper motion in the opposite
direction increases the airflow through
4 the restrictor tee orifice, the pressure
— } downstream of the orifice drops again,
and the actuator retracts




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




‘ | Flapper motion in the opposite
—‘ direction increases the airflow through
the restrictor tee orifice, the pressure
=e downstream of the orifice drops again,
and the actuator retracts
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Tees; Restrictor and Not













Two Pipe Pneumatic Controls

Optional subtitle

*




“Main Air’
chamber

2

Orrifice

“Branch”
pressure
Exhaust chamber
chamber ‘
Pilot

Flapper (moved by » Err]ea‘?nsg;er
controlled parameter)



Motion

Main air
supply valve
and spring




Motion

2

Exhaust
valve and

spring

\






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

\ o orifice and the chamber pressure

approaches atmospheric pressure



A process up-set causes the
flapper to move and restrict flow
out of the pilot chamber, reducing

\ ) the pressure drop at the orifice.



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



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
ovement of the exhaust valve allows the

supply valve to close.



—

A process upset the other way moves the
flapper away from the nozzle and causes
the pilot chamber pressure to drop. As a
‘oq sult, the exhaust valve moves away from
\ the supply valve and vents the branch
chamber to atmosphere.



As the branch chamber pressure
drops, the forces acting on the
exhaust valve and diaphragms

e !
come back into balance and the
exhaust valve closes.







































Pneumatic vs.

Electric/Electronic/Direct

= Digital Controls
d




Electric Actuators vs. Pneumatic

Actuators
Electric Actuation Pneumatic Actuation




Electric Actuators vs. Pneumatic

Actuators
Electric Actuation Pneumatic Actuation




One Pipe vs. Two Pipe Pneumatic

Thermostats
One Pipe Thermostats Two Pipe Thermostats

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




One Pipe vs. Two Pipe Pneumatic

Thermostats
One Pipe Thermostats Two Pipe Thermostats

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

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 Controls vs. Pneumatic

Actuation
Pneumatic Controls Pneumatic Actuation




Pneumatic Controls vs. Pneumatic
Actuation

Pneumatic Controls Pneumatic Actuation




Pneumatic Control Diagrams
= Vs. Logic Diagrams

*




ENERGY LOGICS

TCP-11 TEMP CONTROL PANEL 4TH FLOOR ROQF
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TCP-11 TEMP CONTROL PANEL 4TH FLOOR ROOF
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Pneumatic Control Diagrams

TCP-11 TEMP CONTROL PANEL 4TH FLOOR ROOF

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

AC-11/EF211 TEMP CONTROL SYSTEM GRAND-BALLROOM#2




DDC Logic Diagrams
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1, Coordinate address during submittal review the the project specific hardware requirements and network architecture:
2. Tune during the Cx process for stable operation under all operating conditions
3, The design intent is that this loop be a proportional only loop. Thus the integral and derivative gain should be set fo O unless directed otherwise by the control system designer or provider during

4. The recommended set point for this loop is 40°F, Lt is only intended to over-ride the discharge temperature control loop during start-up on a cold day to keep the mixed air plenum above freezing while the system stabilizes

5, The design set paint for this system is 52°F




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




TCP-11 TEMP CONTROL PANEL 4TH FLOOR ROOF

Chilled Water Valve

Controlling Sensor

AC-11/EF211 TEMP _CONTROL SYSTEM GRAND-BALLROOM#Z




TCP-11 TEMP CONTROL PANEL 4TH FLOOR ROOF

Chilled Water Valve

Controlling Sensor, Set Point

AC-11/EF211 TEMP _CONTROL SYSTEM GRAND-BALLROOM#Z




TCP-11 TEMP CONTROL PANEL 4TH FLOOR ROOF

Chilled Water Valve

Controlling Sensor, Set Point, and
Control Logic

AC-11/EF211 TEMP _CONTROL SYSTEM GRAND-BALLROOM#Z




TCP-11 TEMP CONTROL PANEL 4TH FLOOR ROOF

Chilled Water Valve

Controlling Sensor, Set Point, and
Control Logic

Fan Operation Interlock

AC-11/EF211 TEMP _CONTROL SYSTEM GRAND-BALLROOM#Z




TCP-11 TEMP CONTROL PANEL 4TH FLOOR ROOF

Chilled Water Valve

Controlling Sensor, Set Point, and
Control Logic

Fan Operation Interlock
Outdoor Air High Limit

AC-11/EF211 TEMP _CONTROL SYSTEM GRAND-BALLROOM#Z




TCP-11 TEMP CONTROL PANEL 4TH FLOOR ROOF

Chilled Water Valve

Controlling Sensor, Set Point, and
Control Logic

Fan Operation Interlock
Outdoor Air High Limit

Mixed Air Low Limit

AC-11/EF211 TEMP _CONTROL SYSTEM GRAND-BALLROOM#Z




