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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
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SYSTEM DESIGN
TURNKEY

CONTRACTS

Total Compressors Air Solutions

SYSTEM 

CONTROLS

ENERGY EFFICIENT

COMPRESSORS

COMP AIR AUDITS

& TOOLS

CENTRIFUGAL / TURBO

COMPRESSORS

http://www.onsetcomp.com/Products/Product_Pages/flexsmart/flexsmart_system.html
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A Typical Rotary Screw Air Compressor

Energy in Screw Compressors
CAS
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Air Compressor Energy
ÅInefficient power source even if well maintained

SEVEN compressor 
horsepower

yields . . .
ONE horsepower of 

compressed air

CAS
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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 

Energy Cost of Running 
Air Compressor

Which is 4 times the cost of Compressor itself !!

Electricity

Water

CAS
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Compressed Air Generation & Treatment 

(Supply Side)

Compressed Air End Use (Demand Side)

Air Compressors Pneumatic Equipments

CAS



-7--7-

Pressure profile at Compressor

Fluctuating Pressure profile at End Use

Pressure may be stable at Compressor, 
but not at the End Use (Demand Side)
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Time

CAS
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Compressed Air Utilisation In 
A Conventional System

Artificial Demand, 20%

Production, 50%

Poor Practices, 10%

System Losses, 20%

CAS
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One 1/4ò open nozzleused either :

ÇAs open blow-off

Ç For employee cooling

Ç For general cleanup

éis roughly equivalent to 10 KW
of compressed air !

CAS

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

5/16ò orifice

100
SCFM

100 PSIG

9/32ò orifice

80
SCFM

80 PSIG

5/16ò orifice

80
SCFM

80 PSIG

9/32ò orifice

66
SCFM

ÅReducing orifice size (i.e. leaks, etc.)  reduces flow rate

ÅReducing pressure reduces flow rate (Artificial Demand)

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 ï

the more pressure delivered, the greater the air used. 

Auditors call this phenomenon artificial demand .

CAS
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Common Point of Use Review
ÅAir Motors, Air Operated Pumps, Venturi Vacuum 

Pumps, etc.

ïTo create one horsepower of work with an air motor, p
ump, etc., it typically takes 5 -10 compressor horsepowe
r or more

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

ïConverting to electric motors saves 80%

CAS
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When does Energy Saving           
Potential Exist?

ÅSupply is more than Demand: -

Compressors operating capacity is more t
han the requirement

ÅDemand is not controlled: -

Artificial Demand exists in a System

CAS
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Creating opportunities for           
Energy Saving

ÅReduce Air Demand: -

ÁConvert pneumatic tools to hydraulic or 

electric tools

ÁReduce air leakages

ÁSegregate airlines as per pressure & de

mand requirement

ÁUse Demand Side Control Systems 

CAS
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CONTROL SYSTEMS
For Energy Saving, Automation &

Pressure Stabilisation
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Inherent Drawbacks - Pressure
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Utilising a number of individual 
pressure switches forces the system 
to produce compressed air at a 
pressure above that required.

Supply Side Management
>>> for Energy Saving & Intelligent Control of Air Compressors
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iX Box

Compressor Automation in Modules

CX
Box

VSD
BoxMulti 485 

Compatible

VSD Comp

rpm

Screw / Recip Comp with Pr. Switch / Microprocessor 

Remote Comps

Spiral Valve

I/O Box
EX Box

XPM 485

Metacenter XC 

RS232

Serial

RS232

ModemV
is

u
a
liz

a
ti
o

n
G

a
te

w
a
y

Enersoft Pro

Supply Side Management
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Pressure Balance Feature

Control Pressure for 
Metacenter can be:

üAvg. of PT1 , PT2, PT3

üHighest of PT1, PT2, PT3

üLowest of PT1, PT2, PT3

PT3

EX Box

PT2

EX Box

Metacenter XC

PT1

XPM 485

iX Box

Compressors Local - Zone 1

Compressors Remote -Zone 3 Compressors Remote - Zone 2
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Pressure Trending with EnergAir

Pressure Trending before EnergAir

Single Pressure Band Control with EnergAir SX
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Maximum Efficiency Mode
Selects the most efficient combination of 
compressors to satisfy demand

AIR DEMAND

EnergAir SX Operation Modes
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Maximum Efficiency Mode

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

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

ÅRelates Compressor capacity to respond for every 
possible air demand

ÅAutomatically tunes itself for most Energy Efficient 
sequence of Compressors
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Remote PC Visualisation of EnergAir SX
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Remote PC Visualisation of EnergAir SX
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ÅSuitable for all types & makes of Air Compressors

ÅTotal Control of Battery of Compressors

ÅSingle Pressure Band Control 

ÅProgrammable Timer Control (FIFO & Timer Rotation) 

ÅCapacity Matched Sequencing

ÅCompressor Priority Sequencing

Å32 Pressure Scheduling per week

ÅAssign Pre-fill time & Pre-fill Compressors 

ÅModular Assembly to facilitate future Expansion

ÅMonitoring of Auxiliary of Compressors 

ÅVariable Speed Compatible

ÅRemote Monitoring Option

Capabilities of EnergAir System:
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Demand Side Management for     

Energy Saving in Air Compressors
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Response Time of Compressors with VFD or 
Load/Unload capacity control to meet sudden a

ir demand

?

Comp. Receiver Treatment Receiver Air Network
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Response Time of Compressors with Control
AiR IFC System on-line to meet sudden air de

mand

?

Comp. Receiver Treatment Receiver Air NetworkIFC
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TM

65

70

75

80

85

90

Online Data Logging Pressure Graph at Compressor House of an Industry

time

psi

Compressor Load-Unload before Installation of ControlAiR System

Compressor Load-Unload after Installation of ControlAiR System

Reduces Load Period of the Compressor ï

Gives Energy Savings
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üFail safe operation through Fail Open Modules and an additional Auto-Bypass Valve. 

üPatented Multi-Parallel System gives better air pressure / flow control in the plant. 

üSaves Compressed Air Energy through reduction in Artificial Demand.

üReduces leakages losses in the plant.

üEnhances useful storage capability.

üIsolates compressors from demand side peaks & troughs.

üReduces load period of compressors.

üEnsures constant & stable air pressure at the end use point.

üEase of setting the Optimum Plant Pressure.

üPressure set point resolution: 1 psig (0.07 bar).

üPressure control in the range of: ±1 psig (0.07 bar).

Benefits of ControlAiR IFC System



-30--30-

Solution

ControlAiR Intelligent Flow 
Control (IFC) System

C.I.I.

Innovative

Energy Saving

Product

Award

2008

C.I.I.

Innovative

Energy Saving

Product

Award

C.I.I.

Innovative

Energy Saving

Product

Award

C.I.I.

Innovative

Energy Saving

Product

Award

2008
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ÅNational Award from C.I.I. for ControlAir IFC as 
ñInnovative Energy Saving Productò

Receiving award from Honorable Minister for Energy in India

Intelligent Flow Control
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German Technical Cooperation 

GTZ has provided assistance to few Indian companies to 

install ControlAir IFC Systems

Obtained CE marking to export to 
European nations

We are ISO certified by TUV

Bureau of Energy Efficiency ïIndia, has provided 

platform to spread message of energy saving with 

ControlAir IFC Systems in industry
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Case Study

PAPER & BOARD INDUSTRY

Demand Side

Control System
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ReceiverCompressor

Existing Valve

Seshasayee Paper & Boards Ltd, Erode.
Modified Compressed Air Schematic Diagram (PM5)

Proposed Valve 

Existing Line

Proposed Line

C1C2

Ï6ò

C4 C35m3 5m3

KGK, 590 cfm,

16.67 m3/min, 

110 kW, 150HP

D

GEM Dryer, 

Desiccant, 

1200 cfm

Ï6ò

Ï6ò

Ï8ò

Ï6ò

Ï8ò

MILL AIR

ControlAi

RGE-20   

1000 cfm

Dryer

NC

C m3 D NRV

NC
NC

KGK, 590 cfm,

16.67 m3/min, 

110 kW, 150HP

KGK, 590 cfm,

16.67 m3/min, 

110 kW, 150HP

KGK, 532 cfm,

15.05 m3/min, 

110 kW, 150HP

PLANT AIR

ControlAi

R GE-10     

500 cfm

Ï6ò

Ï4ò

Ï4ò

Ï3ò

Ï3ò
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Without ControlAir IFC

Power consumption 
= 7413 kWh /day

Compressors run
= 3 Nos

Plant Pressure within ± 11 psig

With ControlAiR IFC

Power consumption 
= 6622 kWh/day

Compressors run
= 3 Nos

Plant Pressure within ± 1 psig

Guaranteed Energy saving = 8%

Achieved Energy Savings   = 791 kWh/day (10.66%)

Energy Savings

Seshasayee Paper & Boards Ltd, Erode.
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Case Study

PROCESS INDUSTRY

Supply & Demand Side

Control Systems
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NC
3ò

3ò

NC

4ò 4ò

4ò

Hi-Tech Carbon, Gummidipoondi. 
Compressed Air Schematic Diagram with Godrej System

Compressor Dry Air Receiver        

ïINSTRUMENT AIR Valve
C

Wet Air Line

Air Dryer Dry Air Line

Data Cable

Compair
1000 Nm3 /h

Compair
1000 Nm3/h

C A

G F

BE D

F

F

Khosla Crepelle

2HA2TERT

12.5 m3 /m

90KW

Khosla Crepelle

2HA2TERT

12.5 m3 /m

90KW

Khosla Crepelle

2HA2TERT

12.5 m3 /m

90KW

Kirloskar Recip

2HA4TERT

25 m3 /m

160KW

Kirloskar Recip

2HA4TERT

25 m3 /m

160KW

Kirloskar Recip

2HA4TERT

25 m3 /m

160KW

Kirloskar Recip

2HA4TERT

25 m3 /m

160KW

33 m3

33 m3

PLANT AIR

INST. AIR

Purif Air

CAW100

1500Nm3/h

Purif Air

CAW100

1500Nm3/h

NC

TO MASTER BATCH TO PLANT

TO PLANT

TO PLANT

TO PLANT 

LINE 1 & 2 INSTRUMENT AIR

GODREJ-ControlAiR  

GE- 40, 2000CFM

6ò

6ò

6ò

6ò

6ò

6ò
4ò

4ò

4ò

4ò

4ò

4ò

4ò 4ò

4ò

4ò

4ò 3ò

3ò

3ò3ò3ò

1.5ò

1.5ò

4ò

4ò

4ò

3ò

2ò

2ò
EnergAir SX

NC

NC

NC

NC

NC

NC

NC

NC

NC

PLANT AIR

GODREJ-ControlAiR  

GE- 10, 500CFM

F Filter

iPCB

TO PLANT 

LINE 3NCPT 4ò

Wet Air Receiver 

ïPLANT AIR
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Hi-Tech Carbon, Gummidipoondi. 
Pressure Graphs: With & Without Godrej Control System

With IFC IFC Bypassed

IFC Outlet Constant Pressure IFC Outlet Pressure

IFC Inlet PressureIFC Inlet Pressure
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Hi-Tech Carbon, Gummidipoondi. 

Without Control System:

ÅEnergy Consumed             

= 10,325 kWh/day

ÅMain Header Pressure Vari

ances = ± 9 psig

With Control System:

ÅEnergy Consumed        

= 8,825 kWh/day

ÅMain Header Pressure 

Variances = ± 1 psig

ÅEnergy Savings achieved = 1,500 kWh/day

ÅGuaranteed Energy Savings = 8 %

ÅActual Energy Savings = 14.5 %

ÅAutomation of all Reciprocating Compressors

Benefits with Godrej Compressed Air System


