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Onandia Communications LLC does not assume and hereby disclaims any liability
to any person for any loss or damage caused by errors or omissions in the
material contained herein, regardless of whether such errors result from
negligence, accident, or any other cause whatsoever.

All materials presented are educational. Each compressed air system is unique
and must be evaluated on its own merits.
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Measure Flow — A Critical Component of
an Effective Compressed Air
Monitoring / Management System

If you don’t measure it, you cannot manage it!

Air Power USA
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Why Not Compressed Air? 6



Measure and Monitor the AIRPOWER‘/
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A compressed air system is not just an air
compressor. It is a “SYSTEM.”

Where do you measure flow?

 Often the first choice is each compressor and/or the
compressor room

« IMPORTANT particularly when the program is
combined with other data to generate specific power
(scfm / input kW) as a BASIC EFFICIENCY OF
COMPRESSED AIR PRODUCITON.




Measure and Monitor the AIRPOWER‘/

| N —
OO ——Y

TO t a.l S ! S t em Independent and Brand Neutral

To evaluate the true system dynamics we need to know
not just how much air is being produced and delivered,
but where it is going.

Important questions to ask:
« Whois using it?

» How does this actually compare to the estimate or
calculated estimate?

» How does the current flow volume compare to past
measurements?

» Where are the peak / surge demands?




A Good Start
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Now we are monitoring how efficiently we produce, the proper quality of

compressed arr.

Wel Insertion Mist Refrigerated Dry Dry
Mass Flow Eliminator Cycling Insertion Receiver
Meler Multi-Module Mass Flow Storage
Dryer Meter Tank

Wet Insertion Desiccant Dryer Dry Dry
Mass Flow Insertion Receiver
Meter Mass Flow Storage
Meter Tani.c
psig -
scfm
temp
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Types of Flow Meters — =

« There are many types of flow meters on the market today. Before you
can discuss flow measurement; you first have to decide what type of flow
meter to use.

 The two basic type of flow meters available are invasive or non-invasive
to the pipe.

10
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Non-invasive or ultrasonic air meter —
clamp on type.

Measures velocity — can read mass
flow when temperature and pressure
are measured simultaneously and
accurately.

Less effective at lower pressures,
particularly in larger pipe.

Picture courtesy of GE Parametric Digital/Flow



Venturi Tube INET

Invasive Type Flow Meters ezt e e

AIR POWERy

Venturi Tube

Basic designed for liquids and slurries -
but are also used for air.

Pressure differential design

Does require pressure and
temperature corrections

OUTLET
HIGH

PRESSURE

*‘b

 Relatively accurate measuring wet air. T0

Orifice Plate ? fy

«  Similar performance to the Venturi Tube 2 4 ﬂ’:‘
* Pressure differential design TS ™ &

-

Requires pressure and temperature
correction

Finer measurement Orifice Plate
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Inline Invasive Flow Meters

Air flows through the meter
at a given resistance — most
accurate in the middle of

range — accurate pressure Vane and piston
and temperature is (variable-area meters)
CRITICAL!

Differential Pressure

Nsmmer
)
Manifold ‘ _ and
&_. ) Peripherals
=
|

Flow
Computer
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Insertion Flow Meters oy L e

Insertion flow meters are invasive
but can often be inserted through a
proper compression fitting and valve
arrangement white the pipe is still
pressurized.

1" =1 %" Full Port ball valve
Short nipple
Weld-o-let or saddle as shown

%
10 pipe diameters of straight pipe,

20 pipe diameters of straight pipe,
no walves, turns, takeoffs, ete.

no valves, tums, takeoffs, el

The entry point through the pipe should be hot tapped through this same
valve arrangement mounted to a pre-welded fitting or saddle. 1



Some Basic Insertion A.Rpowﬁ_g‘/
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* None of these are

A\ mass flow

¥ +  These meters are
based on pressure
differential and/or
flow disturbance.

| ct P
mpact Pressure f4u%
uction Pressure
i o
i igna

Vortex
Shedding
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Insertion/Heated Wire Flow Meter
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Plus Side:

Unlike pressure differential and flow
disturbance meters with very limited accuracy
range, the heated wire measures with the
same accuracy throughout its total range.

Probes support sensor for direct contact with
air
Data is fed to a microprocessor designed to

hold fixed temperatures — to calculate mass
flow

No additional pressure or temperature
compensation required. ——— stowsewson

= (Self Heated)
Relatively insensitive to dirt S - ?
Easy installation and removal

TEMPERATURE SENSOR
(Reference Sensor) 1 6
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Insertion/Heated Wire Flow Meter ===

Limitations:

* Must have dry air
« No liquid water or condensate
* No liquid or aerosol oil mist

Inline version for smaller pipe sizes < 2 inches

17
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Other Insertion Flow Meters oy L e

+ “New" Special DP insertion meters for wet or dry air.

« Measures controlled flow, pressure differential, temperatures and
pressure in a filtered encased head.

« Feeds directly to a microprocessor for the MASS flow calculations; no
temperature or pressure corrections are required.

N
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Wet air DP Insertion meter running in the same wet header but

flow stayed relatively the same throughout the run.

the same wet header.

IN

AN

Rise in flow on the standard heated wire flow

7000 - mMmeter due to probes getting wet.

|
o o o o o o o
o o o o o o
o o o o o o
w [fa} = M ~ —
IN4DS

Standard heated wire flow meter vs. Wet air DP insertion flow meter

19

Standard Heated Wire vs. Wet

Air DP Insertion Meter
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Compressor Room Measuring

Wet Insertion Desiccant Dryer Dry Diry
Mass Elow Insertion Receiver
Meter Mass Flow Storage

Meter Tank

psig %
scfm\x\

temp

scfm
temp

-

with aftercooler

«  Combined with other key operating monitoring data we now have a very
good supply efficiency operating profile.

 But...are we using the air efficiently?

20



Measuring Flow to each AIRPOV!..E._BL/

Independent Sector

Flow to each independent sector
— pressure and temperature.

 Add pressure dewpoint if
critical

 Assign optimum compressed
air use of sector and monitor
—  compared to budget

* Implement a program to
Lila, operate at the lowest
= effective pressure

21



Measuring Flow to each A,RPOV!E__B\!

Independent Sector

Measure Feed Lines to Production Processes with Dry Insertion or
Inline Mass Flow Meter

Measure and monitor air use
« Pressure — lowest effective
« Dewpoint - if critical
* |dentify total leaks — when operating and at rest
 Establish optimum air use per process
« Use separate pressure transducers as required

22
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Utilizing the Data e i o

The path to compressed air optimization is finalized with proper
sustainability, measurement and monitoring.

Dust Collector

Air Compressor Packaging Process Ml Process

Central Compressor Management Control 23



FIn

AR POWER‘/

ISA

al Evaluation e —

Central Compressor Management Control

|

It 2

po: Data Acquisition
System

Regular Data with

energy savings

Touch Screen
Monitoring Systems

Bigfl Wi

View via Ethernet Monitor your entire
on your PC compressed air system

"\"\'\'['\"\'.'\ LR B, N0
|
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Final Evaluation
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Uncontrolled system — flow
changes but kW does not
change proportionally.

Energy and flow don't follow

production.

. n
MUHTT g4

AR, _
EANAN, WAV

Flow

Production levels

I-':!:lal-lsf.lq!ql.‘-l-ﬁ: IIIII

Control management systems
can significantly improve
efficiency to minimize energy
costs.

KW, Flow and production are
proportional.

o4
PAAAENET % 20 Soped
- 0
[

If you do not manage, You cannot save.

If you do not monitor, you cannot manage.

25
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Thank you for the
opportunity to present.

Hank van Ormer - Technical Director
Air Power USA

(740) 862-4112
WWW.airpowerusainc.com

26
Many photos displayed throughout this presentation are courtesy of VP Instruments.
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 |ntroduction

e Bidirectional flow + example
e Why
e How it works
e  Other technologies
 Application

* Energy monitoring

e  Why permanent monitoring
e How it works, benefits
 Application

©2016 Van Putten Instruments BV. www.vpinstruments.com 29



Why bi-directional flow meters?

Reverse flow situations: More often than you think!
- Leaking drains, non return valves, leaking seals

- Compressors “fighting” each other: oscillation

Interconnected ring networks
- Distributed Receiver tanks

- Non bi-directional meters: potentially large errors!

©2016 Van Putten Instruments BV. www.vpinstruments.com 30
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Thermabridge™ technology

No flow
Everything in balance.

Flow from left
The left part is cooled Flow
down; the right part

=
of the bridge is heated up. —
o

Flow from right Flow
Vice versa! Now the left part is O
heated up and the right part is cooled

down.

©2016 Van Putten Instruments BV. www.vpinstruments.com 31
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Technology comparison bi-directional

Technology Range | Pressure Pressure | Mass
dlrectlonal? Loss sensor | flow

Thermabridge Yes* 1:300

3inone

Thermal No** 1:300 Low Low No Yes
dispersion

Orifice + Option 1:10 High Medium  Option  Option

transmitter

Vortex + No 1:10 Medium  Medium  Option Option
transmitter

Ultrasonic Yes 1:50 Low High Option  Option

* Sold as optional feature, fully integrated in the unit
** sold in some cases as external mechanical paddle switch, prone to faillure due to humidity and mechanical wear. Sold also as
thermal direction switch, PLC needed to combine

©2016 Van Putten Instruments BV. www.vpinstruments.com 32



Application example:

multiple compressor rooms

RUNNING

5m?

receiver

MD

©2016 Van Putten Instruments BV.

BUILDING B

RING NETWORK

CONSUMERS

° 0
)
vl

INSTRUMENTS

TO BUILDING C

OFF
V'S

MD

DN8O

5m? .
. receiver
DN100 £
v

Isolation MD
valve

Screw compressors
Combined with Heat of

Compression Desiccant driers

5m?
receiver

MD

Header 1

www.vpinstruments.com 33



Why monitor compressed air?

INSTRUMENTS
v" Sustainable results Time >
A
b . .
2 Installation date / audit date
= v
Typical energy
waste in
compressed air
systems
Artificial demand Ophmum ef‘ﬁCIency
@ Inappropriate use s Permanent monitoring
® Production Annual air audit / annual optimization

® Leaks

©2016 Van Putten Instruments BV. www.vpinstruments.com 34



What can monitoring systems offer you?

v Overview in real time of all important KPI’s

v" Supports 1ISO 50001, ISO 11011 based
energy management

v" All data centrally stored in data base
v Advanced analysis of combined signals

Your plant Data VPVision Fact based improvement

©2016 Van Putten Instruments BV. www.vpinstruments.com 35



Technology
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VPVISION

Reports Web server

Analog to

ethernet ethernet

Analog sensors Modbus to
¢ Dew Point ethernet
® Pressure

e Ampere

* Gas flow

Modbus 485 sensors
¢ \VPFlowScope

* kW meter

e 3rd party sensors

©2016 Van Putten Instruments BV.

L @

Modbus/TCP sensors

¢ VPFlowScope M

e kW meter

e Compressor controller
(customer drivers
on request)

Remote
access

VPN

SQL Connector 3rd party software

* BMS software
¢ Multisite energy
management
e Operational Inteligence
software

e Cloud
Serial
RS485

I B B Vodbus 485 sensors

. . . ¢ VVPFlowScope

e kKW meter
e 3rd party sensors

www.vpinstruments.com

-

INSTR

MENTS
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Application: Efficiency trending

* Monitoring practical efficiency vs specs: |
e Leaking internal drains?

* Pressure loss over the inlet filter?

* Multi-compressor controller ok?

* Performance as promised by the
supplier?

7.3

kW.m3n.min
~—_——

©2016 Van Putten Instruments BV. www.vpinstruments.com 37
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Thank youl!

VPInstruments

Buitenwatersloot 335

2614 GS Delft

The Netherlands

USA, Menno Verbeek: 312 2393052
INTL: +31 (0)15 213 1580

sales@vpinstruments.com
www.vpinstruments.com

o www.facebook.com/vpinstruments/

©2016 Van Putten Instruments BV.

www.linkedin.com/company/vpinstruments
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US-PMA\Michael Guelker Measuring Flow on Production equipment
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Types of Flow Sensors

Compact

o Application Point-of-use

o Lower flow rates
» [ess than 1,000 L/min (35
scfm)

o In-line connection

o May have a display

Modular

o Stand-alone or Integrated into Air Prep
unit
o Higher flow rates
= up to 15,000 L/min (530 scfm)
o Integrated Display
o Additional capabilities
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Integrating Flow Measurement into Air Prep units
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Integrating Flow Measurement into Air Prep units

Main Applications

Condition Monitoring

o Flow rate

o Cumulative air consumption

o Measure system consumption to allocate costs to
production/products

Energy Efficiency

o Leakage monitoring

o Calculation of energy costs
o Production cost controlling

Diagnostics

o Process monitoring of system

o Reduce downtime with preventive maintenance
o Manual consumption measurement

US-PMA\Michael Guelker Measuring Flow on Production equipment

05.07.2016
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Integrating Flow Measurement into Air Prep units

Benefits
o Modular assembly

o Simple to order
= single order code for entire assembly

o Saves installation time
= arrives fully assembled
* no need to install piping

o Flexibility
» thread sizes & mounting brackets

o Easy to view/access
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Measuring Flow: A Critical Component of any
Compressed Air Management System

Q&A

Please submit any questions through the Question Window

on your GoToWebinar interface, directing them to

Compressed Air Best Practices. Our panelists will do their best

to address your questions, and will follow up with you on Brought to you by:

anything that goes unanswered during this session.
Thank you for attending!

For your free subscription, please visit FES I D

http://www.airbestpractices.com/magazine/subscription.
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