ENERGY IS LIFE

CONSERVE IT

ONE DAY TECHNICAL WORKSHOP ON
Adoption of Energy efficient process technologies in
Pulp & Paper Sector

Compressed Air
Supply & Demand Side Control Systems
Energy Efficient Compressors & Turbo Blowers




Total Compressors Air Solutions

e e

SCD Zevo Air Loss Drains

SYSTEM DESIGN,,

TURNKEY
CONTRACTS

AIR AUDITS
& TOOLS 1

CENTRIFUGAL / TURBO
COMPRESSORS

ENERGY EFFICIENT
COMPRESSORS



http://www.onsetcomp.com/Products/Product_Pages/flexsmart/flexsmart_system.html

Energy in Screw Compressors
Cost of Ownership

A Typical Rotary Screw Air Compressor

Source: Cuide 241, E.7.8.U., Best Practiee Programme, Department of (e Envirornment




AirrCompressorsEnergy
A Inefficient power source even if well maintained

SEVEN compressor
horsepower

ONE horsepower of
- compressed air

yields . .



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




CompresseddcAiriGeneration & Treatment =
(Supply,/Side)

CompresseddAiri Endh Wses(DemandrSide)
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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 !


http://www.silvent.com/pipe.wav

L

A Reducing orifice size (i.e. leaks, etc.) reduces flow rate
A Reducing pressure reduces flow rate (Artificial Demand)

100 PSIG 80 PSIG

80
SCFM

5/ 160 ori fice 5/ 160 ori fijce

lOO PSIG 80 PSIG

66
SCFM

ori fice

Artificial demand causes leaks and
productive air users to waste energy!
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An air cylinder that is specified to use 30 psig,
will use 70% more air at 60 psig,

230% more air at 90 psig and

300% more air at 120 psig.

Virtually all air-powered equipment work this way i
the more pressure delivered, the greater the air used.
Auditors call this phenomenon artificial demand
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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

-12-



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

-13-



. 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

14



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
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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

-21-
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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]
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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

24
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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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-26-

I 331
7 1414 4

AR




CONIROLAIR Zoones
Fq

Response Time of Compressors with Control
AIR IFC System online to meet sudden air de
mand
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Comp. Receiver Treatment Receiver IFC Air Network
-27-

I om

L

T T T
T4 T T

AR




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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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
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Receiving award from Honorable Minister for Energy in India
-31-
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Confederation of Indian Industry
Cll - Sohrabji Godrej Green Business Centre

National Award for
Excellence in Energy Management 2008

This is to certify that
"ControlAir Demand side Intelligent flow Control System
for Energy Saving in compressed Air System"
product supplied by "Godrej & Boyce Mfg Co Ltd, Mumbai"

N

¢ ’ 4 . C> C . "
Has been recognized as an . Snnovalive Ore’gy - 7 aving Froduct

This is based on the details provided in the questionnaire and evaluation by the judges
at the National Competition for Excellence in Energy Management
held on 22 &7 23 August 2008 at Pune.

olo ot NI A

L S GANAPATI Dr NAUSHAD FORBES
Chairman Deputy Chairman
National Award for Cll - WESTERN REGION

Excellenca in Energy Management

O 2Cas i




ﬂ%’ We-are 1SO certified by TUV
Caa <o S
DIN EN [SO 9001:2000 SO 14001:2004 OHSAS 18001:1999

ENEREYISLIFE  Bureau of Energy EfficiencyT India, has provided

platform to spread message of energy saving with
ControlAir IFC Systems in industry

CONSERVE IT

tZ GTZ has provided assistance to few Indian companies to
g Install ControlAir IFC Systems
German Technical Cooperation

C € Obtained CE marking to export to
European nations
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Case Study

PAPER & BOARD INDUSTRY

Demand Side
Control System

-34
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Seshasayee Paper & Boards Ltd, Erode. f'/y
Modlified Compressed Air Schematic Diagram (PM5)
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ControlAi ControlAi GEM Dryer, KGK,590 cfm,  KGK,590 cfm, KGK,590 cfm, KGK, 532 cfm,
R GE-10 RGE-20 Desiccant, 16.67 m3/min, 16.67 m3/min,  16.67 m3min,  15.05 m3/min,
500 cfm 1000 cfm 1200 cfm 110 kW, 150HP 110 kW, 150HP 110 kW, 150HP 110 kW, 150HP

P Existing Valve Existing Line
Compressor Receiver D Dryer ( NRV
Pd Proposed Valve = ssesues- Proposed Line
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Seshasayee Paper & Boards Ltd, Erode. f y

Energy Savings

Without ControlAir IFC With ControlAiR IFC

Power consumption Power consumption

= 7413 kWh /day = 6622 kWh/day
cCompressors run Compressors run

=3 Nos =3 Nos

Plant Pressure within £ 11 psig Plant Pressure within £ 1 psig

Guaranteed Energy saving = 8%
Achieved Energy Savings = 791 kWh/day (10.66%)
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Case Study

PROCESS INDUSTRY
Supply & Demand Side
___ Control Systems

[ /\/W\C ONIROLAIR.

£
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Hi-Tech Carbon, Gummidipoond.. fwy
Compressed Air Schematic Diagram with Godrej System

. . ! JO PLANT
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e . _ NC LINE 3

A Compair Compair
1000 Nm3/h[ [LO00 Nm3 /i
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160KW 160KW 90KW 90KW 90KW LINE 1 & 2 TOPLANT  INSTRUMENT AIR
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; ; . . Filter
Compressor Wet Air Recelver Air Dryer Dry Air Receiver O Dry Air Line
' PLANT AR [ INSTRUMENTAIR D4 valve ... Data Cable
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Hi-Tech Carbon, Gummidipoondi. Y e 4

Pressure Graphs: With & Without Godref Control System
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Hi-Tech Carbon, Gummidipoondi. 77

Benefits with Godre] Compressed Air System

Without Control System. With Control System.:
A Energy Consumed A Energy Consumed
= 10,325 kWh/day = 8,825 kWh/day
A Main Header Pressure Vari A Main Header Pressure
ances = % 9 psig Variances = £ 1 psig

Energy-Savings cdchteved 1~ 10500 kith /day
AGuaranteed Energy Savings = 8 %
AActual Energy Savings = 14.5 %
A Automation of all Reciprocating Compressors
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