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Presenter
Presentation Notes
GOOD MORNING AND WELCOME TO THE CAPS PRESENTATION ON ENERGY EFFICIENT COMPRESSED AIR SYSTEMS….OR “ HOW TO REDUCE THE COSTS OF COMPRESSED AIR IN YOUR WINERY”

MY NAME IS KEVIN JONES, I HAVE BEEN WITH CAPS FOR 12 YEARS AND HAVE BEEN INVOLVED WITH COMPRESSED AIR FOR MOST OF MY WORKING LIFE.

I SINCERLEY HOPE YOU FIND THIS PRESENTATION OF PRACTICAL USE TO  YOU AND YOUR WINERY.



Agenda

Efficiency Opportunities - Why Compressed Air?
5 Facts About Compressed Air

Compressed Air Energy Auditing
Case Studies

2 Compressed Air & Power SolutionsEnergy Efficient Compressed Air Systems

Presenter
Presentation Notes
WHAT WE WILL COVER IN THIS SHORT PRESENTATION IS 

WHY,  LOOK AT COMPRESSED AIR?
5 INTERESTING FACTS ABOUT COMPRESSED AIR
TAKE A LOOK AT  THE  PROCESS OF AUDITING COMPRESSED AIR 
AND  SOME CASE STUDIES – IF WE HAVE TIME



Proudly Australian
100% Australian Owned

Australia’s largest independent 
compressed air and blower company

Delivering comprehensive
air solutions for over 30 Years
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CAPS Head Office

Presenter
Presentation Notes
JUST VERY BRIEFLY …

CAPS HAS BEEN INVOLVED IN COMPRESSED AIR SYSTEMS, IN ALL FORMS FOR 38 YEARS PLUS.

WE ARE NATIONAL, AND HAVE WE INTERACTIONS WITH WINERIES  AND THE WINE INDUSTRY IN ALL REGIONS





Packaged Solutions
Nitrogen and Gas Systems
Engineering, Design and Installation
Service and Ongoing Support
Energy Efficiency Services
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Air Compressors:
• Rotary Screw
• Scroll
• Centrifugal
• Portable Diesel

Blowers:
• Positive Displacement
• Single/Multi-Stage Centrifugal
• Rotary Screw
• High-Speed Turbo

Power Generation
• Standby Generators
• Prime Power Generators
• Heavy Industry Turbine Generators
• Cogeneration & Trigeneration
• Portable and Stationary Diesel

Presenter
Presentation Notes
CAPS –  CLICK

STANDS FOR COMPLETE AIR & POWER SOLUTIONS

CLICK

AND TODAY WILL BE TALKING  ALL ABOUT THE COMPRESSED AIR SIDE OF OUR BUSINESS– AND NOT THE STAND BY POWER SIDE.



Aeration Agitation and Blending

Air Curtains

Air gauging

Bailing press

Bending and straightening

Blowing bottles and glassware

Blowing for cleaning purposes

Blowing light and electronic tubes

Bottle cleaning

Bottle washers Breathing apparatus

Can filling

Can manufacture

Centrifuges

Charging shock absorbersCleaning by air jet
Clutches, brakes and clamps

Combustion air

Component testing

Concrete finishing

Cooling
Cryogenic uses

Dehydration

Dewatering

Diaphragm pumps

Down hole drilling

Ejecting punchings and stampings

Ejecting rejects

Ejecting sewage

Elevating liquids

Emptying and cleaning liquid lines

Etching, frosting and boring glass

Floatation process air

Foaming washers

Fumigation

Governor systems

Grease pumps

Grit blasting

Hoists and lifts

Humidifying
Hyperbaric oxygenation

Impregnating wood 
products

Inflating tyres

Instrument air

Jet loom 
weavingJet pulverising

Kiln cleaning
Lapping valves

Laundry machines

Leak testing

Lifting and racking blocks
Lubrication systems

Machine operation

Maintenance

Medical breathing
Moulding machines

N2 & O2
Pelletising

Pneumatic controlsPneumatic conveying

Actuation and positioning

Pneumatic tools

Process air

Pulverising

Sand blasting

Seal air
Snow making

Spray painting

Vacuum systems

Vaporisation

Vibrating

Most industries 
depend heavily on 

compressed air
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JUST ABOUT EVERYTHING WE USE TODAY HAS COMPRESSED AIR IN ITS PROCESS.

FROM OPENING BUS DOORS, TO ELECTRONICS, TO STEEL MAKING PLANTS AND OF COURSE WINE MAKING 

SO MUCH RELIES ON COMPRESSED AIR – WE REFER TO IT AS THE 4TH UTIILITY

MANY ORGANISATIONS CEASE TO PRODUCE - PROCESS  - OR MANUFACTURE; WHEN THE AIR IS TURNED OFF.
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Flexible Convenient

Clean Safe

Highly Energy 
Intensive!

Compressed Air

Presenter
Presentation Notes
CLICK

WE ALL KNOW COMPRESSED AIR IS CONVENENT AND FLEXIBLE 

CLICK

BUT NOT EVERYONE KNOWS COMPRESSED AIR IS HIGHLY ENERGY INTENSIVE




5 Facts About Compressed Air
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SO WHAT ELSE DO WE KNOW ABOUT COMPRESSED AIR
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All Other 
Electricity 
Demands

Compressed 
Air

10-15% of all 
industrial 

electricity is used 
to generate 

compressed air
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Presentation Notes
AROUND 15 % OF ALL POWER USED IN INDUSTRY IS ATTRIBUTED TO COMPRESSED AIR.



9

90% of input 
electrical energy is 

discharged as 
waste heat

Presenter
Presentation Notes


THIS IS INTERESTING …..AIR COMPRESSORS MAKE GREAT HEAT PUMPS, BUT ARE LOUSY AIR COMPRESSORS

THIS FACTOR OF 10:1 COMES UP AGAIN – AND IS A KEY REASON COMPRESSED AIR IS THE LOW HANGING FRUIT IN ENERGY SAVINGS.

….BUT TO BE HONEST – I MUCH PREFER THE LOW HANGING FRUIT AT YOUR WINERIES 



10

At 50% load, 
typical controls 
consume 85% 

power
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Presentation Notes

WHILST GENERALLY INEFFICIENT – AIR COMPRESSORS ARE EVEN LESS EFFICIENT AT PART LOAD.

CLICK

THEY ARE AT THEIR 2ND MOST EFFICIENT STATE AT 100% LOAD, ….AND OF COURSE ….THE MOST EFFICIENT STATE IS WHEN THEY ARE TURNED OFF.
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Productive 
Demands

LeaksInnappropriate 
Uses

System Losses

Artificial 
Demands

Typically, only 50% of 
compressed air is 

used for productive 
demands
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Presentation Notes
I AM SURE THIS IS OF NO  SURPRISE TO YOU, HOWEVER THE NUMBERS ARE PRETTY SCARY.

AROUND 50% WASTE IS NOT UNCOMMON, ALTHOUGH AROUND 35 % IS THE NORM.

WHAT IS QUITE ALARMING...IS THAT WE ACCEPT SUCH HIGH WASTE AS THE NORM.

EVEN BEST IN CLASS SYSTEMS HAVE SOME WASTE
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Capital

Installation
Maintenance

Energy Over 10 years, the 
energy cost will be 
10 to 30 times the 
initial capital cost

Presenter
Presentation Notes
REMEMBER – “HIGHLY ENERGY INTENSIVE” ….
(LOOK AT SCREEN)

WHEN PURCHASING A NEW AIR COMPRESSOR MANY PEOPLE LOOK AT THE CAPITAL COST, WHICH IS A FAIR CONSIDERATION.

MORE IMPORTANT THAN THIS IS THE WHOLE OF LIFE COST - INCLUDING POWER RUNNING COSTS



Why are air systems so inefficient?
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Old and 
inefficient 
equipment

Presenter
Presentation Notes
SO MANY TIMES PEOPLE SAY – I WANTED MORE AIR SO I TURNED UP THE PRESSURE


SYSTEMS JUST GROW OVER TIME…WE SAID EARLIER COMPRESSD AIR IS FLEXIBLE,




How can they be improved?
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Presenter
Presentation Notes
THERE IS A SAYING - YOU CAN’T MANAGE WHAT YOU WHAT YOU DON’T MEASURE
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Systems Approach
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46kW
Heat Recovery System

Transmission 
System

1kW Non-Productive Waste

5kW Productive 
Demands
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6kW
Compressed Air Generated

Transmission 
System

5kW Non-Productive Waste

5kW Productive Demands

18
0k

W
In

pu
t E

le
ct

ric
ity

10kW
Compressed Air Generated

90kW
Wasted Heat

60% Reduction 
in Energy 
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Losses & Unusable 

Waste Heat
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Presentation Notes
I WANT TO SLOW DOWN FOR JUST A MINUTE….
THIS REPRESENTS AN HOLISTIC LOOK AT COMPRESSED AIR AS INPUTS AND OUTPUTS OVER A SET PERIOD (A MONTH OR A YEAR) ….IT IS NOT A DIAGRAM OF HOW THE COMPRESSOR RUNS OR OPERATES IN REAL TIME..

A TYPICAL 160KW NOM COMPRESSOR – HAS 180KW INPUT

LETS REVERSE ENGINEER THIS - REMIND OF 50% WASTE

MAKE SOME IMPROVEMENTS TO WASTE- CLICK
Air leaks, pressure drops, remove inappropriate uses etc

REMEMBER THE 10:1 RATIO - CLICK

WHAT COMPRESSOR DOES THAT LOOK LIKE  - CLICK

THE OUTCOME IN SAVINGS ARE …..CLICK



Air-Energy Auditing
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FLOW POWER PRESSURE

How do we 
compare with 
best practice?

What are the 
savings with an 

upgrade in 
technology?

How does your system vary?
Daily, weekly, monthly, 

quarterly, annually?

How much does it cost to 
operate your system 

annually?

Develop an 
understanding of 

the system

What you don’t measure, 
you cant improve!

Presenter
Presentation Notes

IF WE WANT TO IMPROVE YOUR SYSTEM AND KNOW HOW TO SAVE YOU MONEY / ENERGY….WE NEED TO UNDERSTAND THE TRUE PERFORMANCE OF YOUR SYSTEM  –TO KNOW WHERE YOUR SAVINGS CAN BE FOUND.

CLICK 

TO DO THIS WE NEED GOOD DATA ….
WITH GOOD DATA YOU CAN MAKE INTELLIGENT BUSINESS - DECISIONS BASED ON FACTS –  CLICK
 
IT IS BEST TO MEASURE FLOW, POWER USED AND THE PRESSURE …
… ANOTHER FACT TO REMEMBER - BY LOWERING PRESSURE BY 50KPA AT THE DISCHARGE - WILL SAVE 4% OF YOUR COMPRESSOR RUNNING COSTS




Air-Energy Auditing

• Relatively simple and low costs
• Collect and log system data during typical operational week
• Determine equipment and capabilities
• Develop a baseline of demand and performance
• Review and confirm appropriate service regime
• Uncover compressed air issues (i.e. pressure or quality)
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Presenter
Presentation Notes
AUDITING COMPRESSED AIR SYSTEMS
…..CLICK
IT IS NOT OBTRUSIVE AND DOES NOT INTERFERE WITH DAY TO DAY OPERATIONS (show the audit box)

NOTHING GETS SWITCHED OFF FOR EXAMPLE.
WE LEARN HOW THE SYSTEM PERFORMS,
AND WE UNCOVER THE REAL ISSUES AROUND YOUR SYSTEM

WHEN CHOOSING AN ENERGY AUDITOR FOR COMPRESSED AIR – CHOOSE A REPUTABLE COMPANY THAT HAS EXPERIENCE IN THAT AREA




What are the Opportunities?

Supply Side
Efficient part-load compressors

Multi-stage compression
Storage and controls
Pressure set points

Maintenance
Heat recovery

Demand Side
Detect and fix leaks

Inappropriate demands
Central sequence control

Pressure drop issues
Pressure regulation
Demand anomalies

Presenter
Presentation Notes

THE BEST POSSIBLE OUTCOMES OCCUR WHEN WE CONSIDER BOTH …

THE SUPPLY SIDE =THE COMPRESSOR SIDE

AND  THE DEMAND SIDE = THE FACTORY SIDE



Case Study #1: 
Simple Manufacturing Application

• Manufacturing facility seeking energy savings opportunities
• Only one compressor in operation
• Data logging and analysis undertaken
• Along with a demand-side review
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LETS LOOK AT A CASE STUDY 

THIS IS A SIMPLE SYSTEM WITH ONE COMPRESSOR

WE WILL LOOK AT BOTH THE SUPPLY AND DEMAND SIDES
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Demand Profile
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Efficiency Profile
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THIS IS THE DEMAND PROFILE  - CLICK
(LOOK AT SCREEN)
ACTUAL DEMAND AND  - CLICK

INSTALLED CAPACITY – HMMM -AN OVERSIZED SYSTEM

CLICK

BENCHMARK PERFORMANCE VS ACTUAL PERFORMANCE – CLICK 
(LOOK AT SCREEN)

AND POTENTIAL ENERGY SAVINGS



Holistic Solution

21

Supply Side
Smaller Compressor with 
Variable Speed installed

Reduced pressure set point

Demand Side
Small reduction in demand 
via identification and repair 
of a few leaks, plus change 

in usage practises

Presenter
Presentation Notes
THE SOLUTION (LOOK AT SCREEN)

BETTER SOULTION WITH BOTH SIDES IMPROVED 




Outcomes

• Implemented solution saves $45k/annum in electricity
• Additional savings in maintenance
• Payback on total project cost within 1.7years
• More reliable equipment
• Delivers more stable pressure and less wear and tear on 

downstream equipment
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THE OUTCOMES – 
PAYBACK IN UNDER 2 YEARS 
$45K ANNUAL POWER SAVINGS
MORE STABLE SYSTEM PRESSURE



Case Study #2:
Kilcoy Pastoral

 Abattoir seeking compressor upgrade with energy savings 
opportunities

 Three compressors in operation (3 constant speed unloading)
 Data logging and analysis undertaken
 Project recommendations undertaken by client

 One new large VSD compressor with two existing compressors used as top up 

 Data logging for verification purposes confirmed savings
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WE ARE PLEASED TO BE ABLE  TO SHARE THIS REAL LIFE EXAMPLE. FROM A QLD COMPANY – IN THE FOOD INDUSTRY

WE AUDITED 3 COMPRESSORS – OLDER STYLE - LOAD / UNLOAD UNITS

POST AUDIT REVIEWS WERE UNDERTAKEN AFTER IMPROVEMENTS MADE TO QUALIFY THE SAVINGS




Plant Room Before
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.

3 X 75kw COMPRESSOR WITH LITTLE AIR TREATMENT



Stacked Average Power Chart

Pressure Range Chart
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Presentation Notes


TOP CHART – MAIN DEMAND IS 25-35M3/MIN 
(LOOK AT SCREEN -EXPLAIN THE COMPRESSOR ARE STACKED)
….OVERNIGHT DEMAND DROPS TO 10-20M3/MIN.

POWER TRENDS THE SAME FROM 260KW DOWN TO 100KW

(LOOK AT SCREEN)
PRESSURE ON THE BOTTOM CHART RANGES 620 UP TO 790 KPA – QUITE A WIDE RANGE



Plant Room After Upgrade

Presenter
Presentation Notes

AFTER STUDYING THE DATA – THE RECOMMENDATION WAS FOR A 2 STAGE AIR END (WHICH ARE UP TO 15% MORE EFFICIENT THAN SINGLE STAGE) WITH A 160KW VSD COMPRESSOR – WHICH WAS INSTALLED, 

TWO EXISTING COMPRESSORS OF 75KW EACH RETAINED FOR TOP UP AND SERVICE BACK UP.

AIR TREATMENT WAS ALSO UPGRADED.



Pressure Before vs After 

Average Power Before vs After

Presenter
Presentation Notes
BEFORE AND AFTER

CLICK – SAVINGS MADE IN THE PART LOAD RANGE 
(SHOW ON SCREEN)

CLICK
PRESSURE REDUCED BY MORE THAN 50KPA – SAVING MORE THAN 4% ON ENERGY 



System Efficiency Improvement

Theoretical Ideal

System before upgrade

System after upgrade

Demand profile

Presenter
Presentation Notes
WHERE THE IMPROVEMENTS ARE EVIDENT..

BENCHMARK  PERFORMANCE  NOTED AS THE REDLINE…..

WHERE WE WERE IS THE TOP BLUE LINE

CLICK  - WHERE WE GOT TO WITH IMPROVEMENTS
WHICH EQUATES TO THE MONEY SAVED BY THE END USER




July 2012

3 x 75kW
Fixed Speed units

February 2013

1 x 160kW VSD +
2 x 75 kW fixed speed

Change

Average Flow (m3/min) 23.8 26.2 +10 %

Average Power (kW) 201.1 159.6 - 20.6 %

Average Pressure (kPa) 744.8 735.7 - 1.2 %

Air Production Efficiency (kW/m3/min) 8.4 6.1 - 27.4 %

Overall System Efficiency (kW/m3/min) 10.1 6.8 - 32.7 %

Before/After Statistics

 Slight increase in average flow
 Significant decrease in average power consumption
 Vast improvement on overall system efficiency
 Similar pressure control – additional room for improvement
 Savings in the region of $15,000 per month

Presenter
Presentation Notes
KEY POINTS 


INCREASED FLOW OF 10%

SYSTEM EFFICIENCY IMPROVED GREATLY

SAVINGS PER MONTH




Outcomes

 Implemented solution saves $15k/month in electricity
 Additional savings in maintenance
 Payback on capital cost within 2 years
 More reliable equipment
 Delivering more stable pressure and less wear and tear 

on downstream equipment with implemented air 
treatment component
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CONSIDER THE OUTCOMES FROM THIS CASE STUDY

(PAUSE – LOOK AT SCREEN)

AS WELL AS ALL THE SAVINGS– THE CUSTOMER REALISED IMPROVED RELIABILITY AND IMPROVED AIR QUALITY



In Closing

• Compressed air a very costly ‘invisible’ energy.
• Significant opportunities exist for substantial cost savings with 

fast payback on solutions.
• However, seek assistance from specialised professional 

services to properly identify and quantify opportunities.
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AUDITING HELPS IDENTIFY LOW HANGING FRUIT 

THE PROCESS IS NOT ONEROUS OR COMPLEX

CHOOSE AN AUDITOR  THAT IS REPUTABLE AND EXPERIENCED
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THANK YOU

Presenter
Presentation Notes
THANK YOU
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