ENERGY IS LIFE

CONSERVE IT

ONE DAY TECHNICAL WORKSHOP ON
Adoption of Energy efficient process technologies in
lIron & Steel, Rolling, Foundry Sector
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Energy Efficient Turbo Blowers
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http://www.onsetcomp.com/Products/Product_Pages/flexsmart/flexsmart_system.html

IHI

Centrifugal
Compressors
Japan

[ Turbo

—_ Tx-M(75__ 100kW)
| Tx-Z (140  230KW)
Tx-A (245 370KW)
—_ TRE(375 _ 1000kW)
— TRX (1000  1800KW)
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http://inettms.ty.ihi.co.jp/std-comp/tre/index.html
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Rotary Screw Compress
AReliability
AEnergy Efficie

AEase of Maintenance


http://www.sullair.com/
http://www.sullair.com/

SULLAIR.

~Airend
(Rotor Assembly)
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http://www.sullair.com/

SULLAIR.

The Airend

RADIAL
BEARINGS

COMPRESSOR TEN YEAR
HEALTH AIR END

ASSURANCE W
-7-

Drive Gear


http://www.sullair.com/

SULLAIR.

Risk of air end failure is greatly reduced
because reservoirs are fully lubricated.

WD

BEARING FLUID RESERVOIRS

A Ensure that an
lubricating fluid is available to the
bearings at compressor startup.

A Combined with
lubrication, assure a reliable supply
of fluid to all rotating elements and
contribute to the long life of your
Sullair compressor air end.
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http://www.sullair.com/

& SULLAIR Goiry

Variable Capacity
Compressors
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http://www.sullair.com/

€D SULLAIR

Variable Capacity Control: Concept

Sullair Asia Limited

Sullair Asia Limited
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http://www.sullair.com/

SULLAIR f:"y

Variable Capacity Air -End

Featuring Spiral Valve Technology

AIR INLET AIR INLET Al

CLOSED PART OPEN "= FULLY OPEN
' BYPASS PORTS ' BYPASS PORTS ’

OPENING OR CLOSING THE COMPRESSED OPENING OR CLOSING THE COMPRESSED OPENING OR CLOSING THE COMPRESSED

BYPASS PORTS VARIES THE ~ EFFECTIVE AR oUT JYPASS PORTS VARIES THE  EFFECTIVE AR OUT BYPASS PORTS VARIES THE  EFFECTIVE AIR OUT
EFFECTIVE ROTOR LENGTH COMPRESSION EFFECTIVE ROTOR LENGTH COMPRESSION EFFECTIVE ROTOR LENGTH COMPRESSION
VOLUME VOLUME VOLUME
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http://www.sullair.com/

SULLAIR

Variable Capacity Control

Click anywhere on
the picture
to see movie

lubricant
Injection

bypass
ports

spiral
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valve
(withdrawn)

€2 SULLAIR


file:///F:/SPIRAL1.AVI
http://www.sullair.com/

% SULLAIR oo/
“ 77

Duration 1:08

Singleclick box to start/stop movie.

Doubleclick box to restart SP' RAL VALVE

Hit white area key to go back

-13 € SULLAIR


http://www.sullair.com/

SULLAIR. 7704
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Variable Capacity Airend 20

0 10 20 30 40 50 60 70 80 90 100
% OF FULL LOAD CAPACITY

Variable Capacity Airend cuts energy costs dramatically

An outstanding optional feature of LS & TS
Capacity Airend, which consists of double walled airend with a spiral valve. This system
delivers greatly improved part-load performance, especially when compared with
compressors having suction throttling or load/no load controls.
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http://www.sullair.com/
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(Compressed Air & Gas Institute, USA)


http://www.sullair.com/

D SULLAIR.

Case Study

Sullair TandemrScrew: CGompressor withWCC

Before

After

Old Reciprocating Air Compressor
For 2200 cfm compressed air
requirement, two reciprocating
compressors having total motor
capacity of 400 kW were run.

Energy per Annum = 21.60 Lacs kWh

Energy Cost = Rs.91.80 Lacs/Yr

Replaced by Tandem Screw Compressor
Energy efficient Sullair Tandem Screw
Compressor of 2200 cfm with Spiral
Valve control technology installed.

Energy per Annum = 18.36 Lacs kWh

Energy Cost = Rs.78.03 Lacs/Yr

n Energy Cost Saving per Compressor = Rs. 25 Lacs/Yr

-16-



http://www.sullair.com/

Energy in Screw Compressors
Cost of Ownership

A Typical Rotary Screw Air Compressor

Source: Cuide 241, E.7.8.U., Besl Preciiee Programme, Department of the Envirorment
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AirrCompressorsEnergy
A Inefficient power source even if well maintained

SEVEN compressor
horsepower

ONE horsepower of
- compressed air

yields . .
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Energy Cast of RUnning
AirrCompressor

500 SCFM ' Compressor i.e.
120HP / 90kW Motor
running 24 hrs X 365 days with
70% Load consumes ~
6,00,000 kWh annually

at rate of Rs.4/kWh,
Costs Rs.24,00,000/year
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Which is 4 times the cost of Compressor itself !!
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CompresseddcAiriGeneration & Treatment =
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CompresseddcAiriUtilisationiin
A Conventional-=System

Artificial Demand, 20%

System Losses,20%

Poor Practices,10%

Production, 50%
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Onel/ 40 o0 p e nusadeeherl. e

C As open blow-off /

C For employee cooling
C For general cleanup

€1 S r ocegugdientyto 10 KW
of compressed air !
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http://www.silvent.com/pipe.wav
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Common Point of Use Review ==

A Air Motors, Air Operated Pumps, Venturi Vacuum
Pumps, etc.

I To create one horsepower of work with an air motor, p

ump, etc., it typically takes 5 -10 compressor horsepowe
r or more

I Evaluate your uses- list them and determine if an elect
ric motor can do the job - with equal performance




Tnd

When does Energy Saving
Potential Exist?

ASupply is more than Demand: -

Compressors operating capacity is more t
han the requirement

ADemand is not controlled: -

Artificial Demand exists in a System
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. N %nd
Creating opportunities for

Energy Saving
AReduce Air Demand: -

AConvert pneumatic tools to hydraulic or
electric tools

AReduce air leakages

ASegregate airlines as per pressure & de
mand requirement

AUse Demand Side Control Systems

-25



7oy
CONTROL SYSTEMS

For Energy Saving, Automation &
Pressure Stabilisation

p @ CONIROLAIR



;@ Supply Side Management 7,,/.7

>>> for Energy Saving & Intelligent Control of Air Compressors

Inherent Drawbacks

Utilising a number of individual

pressure switches forces the system

to produce compressed air at a
pressure above that required.
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f@ SupplySide Management f*”‘/

Compressor Automation in Modules
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@ Pressure Balance Feature &/ 2 4

Compressors Local - Zone 1

Control Pressure for
Metacenter can be:

U Avg. of PT1, PT2, PT3
U Highest of PT1, PT2, PT3
U Lowest of PT1, PT2, PT3

40

Compressors Remote -Zone 3

Compressors Remote - Zone 2°
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Single=Pressure BandCantrol withnEnergAirSX

90

85

Pressure Trending before Energgir /

2 T
W

70

F=——
—

65

60

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
S « ™ < n o = N ® ® o - N » T Hm o «§ o < S 44 W @ O O <9 o o T O o « o ¥ v © < |

S S o S S d o« " 04 4 0§ & A LoV TR VT VAN - NN T BN B, B S S 4 ¥ ¥ ® © b O b b © © © © © ~ ~ ~
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

-30-



o 4

EnergAir SXQperation'Mades

Maximum Efficiency Mode

Selects the most efficient combination of
compressors to satisfy demand

AIR DEMAND

A"

(

j.,-_,.

HIGH

AIR DEMAND

LOW
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g
Maximum Efficiency Mode

A In first few hours of commissioning, the SX m
emorises various events of air demand

A Monitors the effect of combination of compressors
w.r.t. time taken to meet the demand

A Relates Compressor capacity to respond for every
possible air demand

A Automatically tunes itself for most Energy Efficient
sequence of Compressors

-32-
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Remote PC Visualisation of EnergAir SX

E EnergAir EnerSoft Pro - [Compressor Hours Run]
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Daily / Weekly Flash Report

Remote PC Visualisation of EnergAir SX

E Energhir EnerSoft Pro - [Control Pressure]

File Settingz Info
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EnerSoft FlashReport - Key Performance Indicators
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Capabilities of EnergAir System:

ASuitable for all types & makes of Air Compressors

ATotal Control of Battery of Compressors
ASingle Pressure Band Control
AProgrammable Timer Control (FIFO & Timer Rotation)
ACapacity Matched Sequencing

ACompressor Priority Sequencing

A32 Pressure Scheduling per week

Assign Pre-fill time & Pre-fill Compressors
Aodular Assembly to facilitate future Expansion
Avionitoring of Auxiliary of Compressors
Avariable Speed Compatible

ARemote Monitoring Option

-35
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Demand Side Management for
Energy Saving in Air Compressors

CONIROLAIR
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CONIROLAIR Zoones
Fq

Response Time of Compressors with VFD or
Load/Unload capacity control to meet sudden a
Ir demand
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CONIROLAIR Zoones
Fq

Response Time of Compressors with Control
AIR IFC System online to meet sudden air de
mand
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CONIROLAIR %_,7

Reduces Load Period of the Compress$or

CONIROLAIR Gives Energy Savings

90
_ Online Data Logging Pressure Graph at Compressor House of an Industry
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Compressor Load-Unload before Installation of ControlAiR System
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Compressor Load-Unload after Installation of ControlAiR System
time
65

N (b° o Q° '@ 09 b?D QQ r@ D 2 N bf” 0° \‘” fb° b?’ QQ \‘0 09 RN NI S B SINCT. SIS 0° N ."bQ b?J
ENEESEESHINNS N RN RN S RN HINC NN SN SN SN CRINCHIN- SN RIN-MINCE \Q’ S I O I T RN
,\b‘ \b‘ \b‘ ,\V ,\b‘ ,\b‘ ,\b‘ ,\V ,\b‘ ,\b‘ b" \b‘ \b‘ ,\b‘ ,\b‘ ,\b‘ ,\b‘ ,\b‘ ,\b‘ ,\b‘ ,\b‘ ,\b& \b‘ ,\b‘ ,\b‘ ,\b‘ ,\b‘ ,\b‘ \b‘ \b‘ ,\V \b‘ ,\b‘ ,\b‘ ,\b‘

-39



CONIROLAIR ﬁ:}y
Benefits of ControlAiR IFC System

U Fail safe operation through Fail Open Modules and an additionalByyass Valve.

U Patented MultiParallel System gives better air pressure / flow control in the plant.
U Saves Compressed Air Energy through reduction in Artificial Demand.

U Reduces leakages losses in the plant.

U Enhances useful storage capability.

U Isolates compressors from demand side peaks & troughs.

U Reduces load period of compressors.

U Ensures constant & stable air pressure at the end use point.

U Ease of setting the Optimum Plant Pressure.

U Pressure set point resolution: 1 psig (0.07 bar).

U Pressure control in the range of+1 psig (0.07 bar).
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/\/\/\/\CDNTI%DLAI.R Intelligent Flow Control

ANational Award from C.I.1. for ControlAir IFC as
Al nnovati ve Energy Savin

Receiving award from Honorable Minister for Energy in India
-42-



