Compressed Air Solutions

(CAS) “Energy Saving Opportunities In

Compressed Air System”

“We Do Not Inherit The Earth From Our

Ancestors, We Borrow It From Our Children.”
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Godrej & Boyce is a 125-year-old flagship company of the Godrej Group with a
turnover of over 10 billion USD and spread over 3200 acres in Mumbai. Our family of
almost 28,000 Employees works together to realise a brighter and more sustainable
future for our country and communities.

As one of 14 businesses of Godrej & Boyce company, Godrej Electricals & Electronics
is as old as the company.
Our businesses strives to contribute to the vision of the group by delivering Sustainable
Technology Solutions.

Compressed Air Solutions is one of the important business vertical of Godrej
Electricals & Electronics
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We have always actively championed social responsibility....

Environmental sustainability and innovation are the key part of our processes and value chain across the
business

inability... Capability...

- NN T e i )

Our Legacy... Susta

Our story began as part of India’s Godrej Mangroves spread in hundreds of Godrej Aerospace associated with Indian

Swadeshi movement Acres stores and protects City from Space Research Organisation in mission
- the original “"Make in India” movement. around 50k Tonnes of CO2 releases of launching Mars Orbiter spacecraft
4
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As a part of the global EP100 initiative, we are proud to announce
. °CLIMATE GROUP that we aim to double our energy productivity and reduce carbon
W OIS intensity by 60% by 2030. Doing more with less energy is a
EP1 00 commitment that we are extremely proud of and we will

champion to the best of our abilities.

Only 7 Indian companies have committed to this initiative.
Godrej & Boyce is one of them.

We commit to ( |
EP100 (Energy Productivity 100) is a campaign
dﬂ mﬂre fﬂr IGSSI that brings together a growing group of

energy-smart companies committed to

GODREJ & BOYCE COMMITS TO DOUBLE ENERGY PRODUCTIVITY 1 1 1vV1
AND REDUCE CARBON INTENSITY BY 60% BY 2030. doubll.llg thelr energy prOduCtIVIty by 2030'
EP10o0 is led by

6 ‘ \ The Climate Group in partnership with the
‘ Alliance to Save Energy.
l c’-f

(EP)>by 2030

@ copyright - all rights reserved

Jamshyd Godrej

Chairman and Managing Director,
Godrej & Boyce 5
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Energy Efficiency in Compressed Air Systems

Generation Treatment ) Distribution ) End Use
@ : @ > 10
@-p I

« Efficient Design: (2-3%)

* Inlet Cooling (1-2%) » Design & sizing : (2-3%) « Optimization of

artificial demand

» Efficient Compression: » Storage capacity « Segregation as per

and energy saving
(12-13%)

Technology, Sizing (5-7%) Pressure & Flow.

» Technology as per

» Heat Recovery (10%) dewpoint » Line Sizing & Storage |

: . | « Efficient Blow-off
* Leak-Tight Design (7-8%) |
| and Boosters
: (2-3%)

~20 % WV ~ 50\ ~10% W ~15 9%

* Filter Service / Replace
(Min Pr Drop) (3-4%)

* Multiple Comp Group
Control) (2-3%)

Energy Saving
Opportunity:

Generation to End Use Approach: 50% Saving Potential

Source: Bureau of Energy Efficiency, India; Godrej CAS Analysis 6 @ copyright - all rights reserved
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Total Approach to Energy Efficiency in Compressed Air Systems

Compression ) Treatment ) Distribution ) End Use
= = = g
) 4 i

* ! e @ i
b S
P (o) = i
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i ezl o '
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|
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|
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@/ SMART i
CONTROLLER

|||||||||

« ICC - Supply Side « Cooler / Filters / * Piping System « [IFC - Demand
Controller Dryers / Drain Design Side Controllers
* Online
System monitoring

replace / retrofit / « Continuous Leak

I
I
I
I

Condensate audit : « Aluminium  Piping
I
: I
repair |
I

I I

I I

I I

I I

: * Heat Recovery System : _ _
I | ° Various options to
I I

I I

I I

I I

I I

|

Management
Cloud Based Generation Controller & | System Monitoring & | Design & Installation of Own Controllers &
Monitoring System| Heat Recovery Timely Replacement |A|um|n|um Piping Project momtormg Product
< Value Proposition: ‘End to End’ Energy Savings >

&

Energy Savings  Carbon Footprint Reduction Operating Cost Reduction  Productivity Improvement
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CAS - Sustainable Energy Saving Solutions

_. Compressed Air Audits . ControlAiR™IFC & ICC . ES Solutions

’ +1000 Air Audits , Supply & Demand Slde ’ Design, Installation of zero
: : Management Solution : leak, energy saving Al Piping

® 4 to 25 % Energy Saving in Air

i Compressors with supply &

: : demand side optimization

. Experience in All Manufacturing @ Constant Plant Pressure
Sectors : within +/- 1 psig

Heat Recovery systems in

® Team of Experienced Auditors
: @ compressors

: Centralized Monitoring of
® complete compressed air

+4500 Systems Installed in system for continuous

=. Total Solution Provider.with ® India, South East Asia & improvements
: Guaranteed Energy Savings ! Netherlands
8
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http://www.onsetcomp.com/Products/Product_Pages/flexsmart/flexsmart_system.html

9)] COMPRESSED AIR SOLUTIONS 7.«-.»7

WHY PENUMATIC ENERGY IS THE MOST
INEFFICIENT SOURCE OF ENERGY?

@ copyright - all rights reserved
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Compressed Air Energy
« Compressed Air: Fourth Utility, after Electricity, Natural Gas & Water

10% of industrial electricity used to power air compressors

400 TWh electricity consumption in compressed air systems worldwide
equals the electricity production of 110 coal fired power stations of 600
MW each & producing CO, emissions of 400 Million Tonnes per year

400 TWh = 400,000,000,000 kWh Source: Energy Audit 2006 seminar Finland

@ copyright - all rights reserved



COMPRESSED AIR SOLUTIONS

7o

Basic Compressed Air System

Supply Side: Air Compressor Room

Air Compressors
Heat Exchanger
Wet Air Receivers Tanks & Condensate Drains

Air Treatment Equipment: Air Dryers & Filters with
Condensate Drains

Dry Air Receiver Tanks & Condensate Drains

Demand Side: Air Consumption in Factory

,,T;?;,,:,;r‘r@; u‘bp_li —

Piping Distribution

Pneumatic equipment: Machines & Tools
Cleaning

Drying

Conveying

@ copyright - all rights reserved
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Fig : Sankey Diagram For Compressed Air System

Mechanical

Heat of 50%
compression wasted

= 5o

useful

AIR COMPRESSOR :
7.5% of input energy
is actually being
used usefully!

Out of 100 % Electricity Input,

* 5 % are mechanical losses

* 80 % are heat losses

« Finally, only 15 % is Actually Used

Compressed Air: Most Expensive Form of Energy!

@ copyright - all rights reserved
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Energy Cost

Energy Cost of Running Air Compressor - Example:
500 cfm, 100 psi(g) Air Compressor
i.e. 120HP / 90kW Motor
-~ running 24 hrs X 365 days with 70% Load Factor consumes

~ 600,000 kwh annually
Water
= P

- at rate of Rs. 7/kWh,

2°E Costs Rs. 42 Lacs/year

Which is 3 to 4 times the cost of Compressor itself I’

Compressed Air: Most Expensive Form of Energy!

@ copyright - all rights reserved
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Compressed Air Utilisation In Conventional System

Excess Air
Consumed
than Required

Q}) Artificial Demand, 20%

System Losses, 20%

Increase Compressor
Pressure to overcome
pressure drop in the
system & Air Leakages

oPoor Practices, 10%

Production, 50%o

OOO

Using Air at 7 bar for
cleaning; Draining of
Condensate Water
together with Air at 7 bar

Only 50% of
compressed
air is utilized

Source: CAGI
@ copyright - all rights reserved
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Pressure

PSIG

82

7oy

Energy Losses — Artificial Demand Waste 20%
Every industry has problem of fluctuating Air Pressure

at End Use (Demand Side)

80

78

76 11
|l

(2

-_—

P—

17

70
68

66
64

62

60

11:05

12:15

13:37
Time

14:36

15:58

Variations in Compressed Air Pressure Real Time Data

When an air application is supplied
higher pressure than it needs,

it will consume more air than it should.
The additional air consumption is
Artificial Demand.

Air in

Exhaust

@ copyright - all rights reserved
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Even with VSD Compressor/Centrifugal Compressor, Pressure May Be
Stable At Compressor, But Not At The End Use (Demand Side)

Ly - . .
; Pressure pI‘Ofile at Compl‘eSSOI' —Clnmpmssnr Receiver
=—Plant - BES Area
95 —I?Ian: - Filter Cell Area
4 —After Diyer, Main Header
30} |
g5 | i AL M ' | RN 0 B 0 Tl :
] t i b | { (RN [\, | : I i gk W |
11 ik} 'rwh. ‘“, B AN G o e R ."f- ,H'
* | ] ] gt 1 N I ‘ w 1‘ “If |
- . T | _ i’l WY EC .\H il

Pressure

| |
80—
1 iy Iblil‘ 'ﬂ

Fressure, psig

75 -

70—

" Fluctuating Pressure profile at End Use
E-II!- T T T T T
09j30 10}01 10}02 10}03 10}04
10/04/07 09:00:00 AM GMT +05:30

092907 07:30:00 AM GMT +05:30 Date & Tirme

Time
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End Use Requirement Real Pressure

7 Bar
j | Plant # 1

Plant # 2
: 6.5 Bar 5 Bar
Air Compressors
Plant # 3 Plant # 4
7 Bar Iil
5.5 Bar 7 Bar

Air Compressors

Just because of the plant 4 required the pressure of 7 bar, all other plants receive air at 7 bar pressure.

This is artificial demand.

@ copyright - all rights reserved
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/ Problems With Fluctuating Air Pressure:

o Higher Energy Consumption.

o Inconsistent equipment performance. ag @

G
o Variable product quality. u

o Increased maintenance costs. >
e Premature equipment failure. ‘rf S

e Higher operating costs.

o Interruptions in production schedules.

@ copyright - all rights reserved
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Artificial Demand

An air cylinder that is specified to use 30 psig, uses
/0% more air at 60 psig,
230% more air at 90 psig,
300% more air at 120 psig.

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

Artificial Demand.

19 @ copyright - all rights reserved
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Conventional Compressed Air System

Comp-Hs. Plant

On Load On Load @ @

I LN TP T Ay | A 0l o A
ﬂvw \\/U M\w J VW v Vw £ WWV K/U V\/\/w ! W . \V\w
Ceneragon Plant_
Pressure Pressure

mam) ) ;‘S’i‘;
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Godrej ControlAiR Intelligent Flow Control (IFC) System

Demand Side Management System

@ copyright - all rights reserved
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Godrej ControlAiR™ Intelligent Flow Control (IFC) System

Demand Side Management System

n of In
&0 Q'é‘,

Innovative
Energy
Saving
Product

N\ B EEAE

Constant Pressure within £ 1 psig
(+/- 0.07 bar)

Reduces Artificial Demand

Saves Energy
4% ~ 25%

Industry 4.0 Ready

o oC A Wi 3)

22
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“Energy Conservation Is The Foundation Of Energy Independence”

el yeqy
W\ P
N\
| il OWh N S SOK
U \o? _,_% Metric Tonnes
& oo S
7ergy Savings ¢ S

Our Solutions Are Helping The Industry
To Save Energy
Everyday .....

23 @ copyright - all rights reserved
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ControlAiR IFC’s Achievements & Credentials

f lng.
- - w002
ConfEderatlon Of Indlan Ind UStI'y CII é? Ing::ragliyve ¢§’
= : =
(CII): Green PI‘Od l.ICt Certlflcatlon Confederation of Indian Industry l?r?:‘g:gl
Award
th A
y 0“ of In Q. 18 .Natlonal Award for
/eo Excellence in Energy Management 2017
/ - This is to certify that product
S .
(«2) CONTROLAIR™ INTELLIGENT FLOW CONTROL SYSTEM
= offered b
< 2
(@) GODREJ & BOYCE MFG. CO. LTD.
(& Has been rated as “Srnovative Ensrgy Fving Product”
This is based on the feedback of judges at the National Competition for
Txcellence in Energy Management held on 30,31 August 1 September 2017at Hyderabad
7 \)
eer, Pro6 P -~ PP
S Ol & Heckuryen. (0 60 L
S RAGHUPATHY MEHER PUDUMJEE L.S.GANAPATI
Deputy Director Qeneral Chairpersoen - Energy Efficiency Council National Award for Excellence
Confederation of Indian Industry Cil - Godrej GBC In Energy Management 2017
MyHIJAU: Green Label
by Government of Malaysia CII: Innovative Energy Saving Product

(Ministry of Energy, Green Technology & Water)

TUV NORD Group (India): Verification & Certification

Tuv...

TUV NORD GROUP
Energy Services

24
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Compressed Air System — With IFC and Useful Storage Concept

100 psig 100 psig 80 psig

Air Compressors

Air Treatment

- W8 e
T

The IFC creates useful storage — it helps to run the system more
efficiently by providing a normal pr. Band at the comps and
primary receivers, and by maintaining a stable reduced system
pressure

@ copyright - all rights reserved
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Compressed Air System with IFC

Comp-Hs. Plant

6 -

Generatiorit SN Plant >

Pressur %% "Pressure

s 80
- -
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IFC Reduces Load Time

90

psi

Online Data Logging Pressure Graph at Compressor House of an Industry

85

VAL AV

il

L

Compressor Load-Unload before Installation of ControlAiR System

NN

N Y

70

. \V\V\

Compressor Load-Unload after Installation of ControlAiR System

time
65 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
DD LH DO RO RO OO L RO L ODH OO DS O
\Q. &‘ &‘ \\o xx; \N~ \\~ 0« 0. 0; I»; I},~ 0« Q« xI)>¢ x&; \,D“ Nb\. xu« ,@; é)’ ,»6); ,»6); Nb. xb« xb~ xb; N/\~ {\« <\¢ <\¢ &« &« \Q}' \Q}'
B B (e B R B B T e B B B B R D B B T B R D B R e B e B B T (R B B B e
NN NN N AN SN N S S N N SR AU N N SRR RN S SN SN AN AN N OB EN N NN.

IFC Reduces loading time of the Compressor

.. GIVES ENergy Savings

@ copyright - all rights reserved
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Generation Pressure At Inlet of IFC

\ ,

108 4

108

104 4

00 psig

o Constant Plant Pressure within +/-
®] | ? 97 psic | | | | / 0.2 psig at the outlet of IFC

LI | | MR | i
04 -

B2 1

CUsmmed ;P GA00PM GOSIORW  0GDO0PM  ORANOPM  OTODDOPM
OG/16014 044615 478 PR GWIT+05:30 DENEM4 0711115
IFC Reducing Loading time & Increasing Unloading time of the

Compressor ........Gives Energy Savings
@ copyright - all rights reserved
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Energy Savings with Fixed Speed Compressor

Energy Consumption for 500 cfm (850 m3/hr); 120 HP / 90 kW Fixed Speed Air Compressor

Sy

PINPUT

1740 kWh

Demand Cycle:
Load = 70 %, Unload = 30%
Daily Power Consumed:
(90 kW X 17 hrs) + (30 kW X 7 hrs)

m—  Comp Pressure (psig)

= Power (kW)
== Plant Pressure (psig)

(rpfsmog

100

T
20:00 Al

T
40:00 A

Al
7413 01:00:00 Al GRlT+0:

100

Demand Cycle:

Load = 60 %, Unload = 40%
Daily Power Consumed:
Piveut = (90 kW X 14 hrs) + (30 kW X10 hrs) 7™
= 1560 kWh

= Comp Pressure (psig)

m—— Power (kW)
mmmm=  Plant Pressure (psig)

(anumog

(1740 — 1560)

Energy Savings =

1740

x100=10%

@ copyright - all rights reserved
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Va4

Energy Savings with Variable Speed Compressor

Energy Consumption for 500 cfm (850 m3/hr); 120 HP / 90 kW VSD Air Compressor

Demand Cycle:
Load Factor = 80 %
Power Consumed:
Piveur = 90 KW X 0.90 X 24 hrs = 1944 kWh

m—  Comp Pressure (psig)

= Power (kW)
== Plant Pressure (psig)

T

Pressure(psig)

84
a4
o N

A

@

(pHuamog

04:00:00 P
08722714 04:00:00 PM GNIT+07:00

L e e e e e e LA B o o o o s e e e
05:00:00 PM 06:00:00 PR

L e e i e
07:00:00 P

L e e e e e B e e e e
08:00:00 P 09:00:00

-00:00 Pl
08/22/1409.07:33.781 PM GWIT-

Demand Cycle:
Load Factor = 70 %
Power Consumed:
Piveur = 90 KW X 0.80 X 24 hrs = 1766 kWh

m— Comp Pressure (psig)

m—— Power (kW)
== Plant Pressure (psig)

reipsig)

(inyuamog

(1944 — 1766)

Energy Savings = ——x100=11%

1944
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Where to install the IFC
& Features of IFC

Air Compressors I
=4
&
'L:ﬂ Air Treatment

R I

e Works with All Brands & Types of Air Compressors

e Reduces Artificial Demand & Save Energy, 4 ~ 25 %

e Provides Constant Pressure at the End Use, within +/- 1 psig

e Fail To Open System with Autobypass facility

e Improves control performance of VSD Compressors

* 99 Pressure scheduling & remote PC Visualization software can be done

e ROI < 1.5 years

@ copyright - all rights reserved
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HMI Touch Screen

S . < ]
7 2 . 17:48 29 I 0 . n 17:47 48
ﬁvly Instantaneous Flow 217.4 CFM Set Point(Pt) 70 psi 17 Aug 2020 ﬁvly Set Point (Pt) 70 psi DP- 2 psi 17 Aug 2020

P
—

Sehedulel‘

OFF LT/ | e [ Instant Flow 199.2  CFM ] Total Flow 2219 ft
‘ 1 1 \“-\ o
"l 3 Run Hours
' = Y /////// - . = Inlet 5¢ Outlet
{ | //, AIROUT I Pressure 3 705N Pressure
45 : 0 105~ 0
' v ' 69 Filter Service Due ’ a0 69

a0 50 6o L2
psi

70 | psi 133
; 150 il ey
L1
FCM Open % P Dryer Service Due
; —— |
31  omashs

8 @ & © & ® |©

Home Status Graph History Graph Settings Event Log Home Status Graph History Graph Settings Event Log

s - :
ﬁ""i History Graph  19/08/20 =] e

Max g7.5
85.0 80
-'g" 82.5 70
] 20.0 60 .
% 77.5 50-3_;-
10
§ 75.0 S
o. 725 T 30
70.0 20
Min 67.5 10

0
12:31:55 12:32:01 12:32:07 12:32:13 12:32:13 12:32:25 12:32:31 12:32:37 12:32:43 12:32:43 12:32:55

- SN
Window Air In Air Out FCM
IZ' Min psi psi . %

21.0

Home Status Graph History Graph Settings Event Log
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Pressure Graphs: With IFC System /\/\/\/Lcan‘lkaw}?—

With Godrej Compressed Air System

100

Pressure

80

Pressure, psig

70+

£0]

Pressure profile at Compressor

e

L

Constant Préssure profile at End USe

=After Dryer
==Flant Pressure
—(Compressor Receiver

50
10/11/08 04:00:00 PM GMT

1EI.I'12

10)13 ' . 10/14 ' 10]15
Date & Time 1 1ME

10/15/08 09:00:00 AM GMT
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o \ 40 barg, PET
ControlAiR™ IFC Product Range {]o—) Application

High
Pressure

Standard Model
10 barg, 500-15000

CFM :
=h — Compressed Air,
-~ . (Gases Nitrogen, Oxygen

Vacuum
Applications

Low Flow Capacity
<400 CFM

@ copyright - all rights reserved
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Industry Sectors Benefitted
with ControlAiR IFC

Automobile Automobile Ancillary Engineering Textile s
.
Electronics Appliance
@ il
Healthcare & Pharma Food & Beverage Power Plant Chemical © copyright - all rights reserved
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ControlAIR™ IFC
Case Studies

36 @ copyright - all rights reserved
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ControlAiIR™ |IFC Case Study in 7 barg Network @ Textile Industry

Air Compressor Receiver  Air Treatment Weaving Plant

Air Pressure
In Plant \

Benefits: Productivity Improvement and Energy Saving

* Reduction in Artificial demand leading to energy saving in air compressors
« Constant plant pressure within +/- 0.5 psig
* Recued Yarn breakages by 17% leading to higher production due to less downtime

Simple Payback Period with E3r17ergy Saving @ 8%: 09 months

@ copyright - all rights reserved
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ControlAIR™ |IFC Case Study in 40 bar PET Application @ Beverage Industry

ﬁvly Receiver PET M/Cs
40 bar Air Primary - '
Air Dryer
conpressor Recelver ! /VW\E‘DN‘IEDLAJR_
— FE |
e [ M| = A
O = —|;lgé‘g:°/ .

Improvement in

Application Pressuie

Fluctuation of 5 barg before IFC |n§"£2§|‘i§%i‘on

W Wrrr

Constant Pressure Wrthrn +/- 0.2 barg

T T T T T
02:00:00 Al 04:00:00 At 03:00:00 At 02:00:00 Al 10:00:00 A

Benefits: Quality Improvement and Energy Saving

» Very Stable air pressure : 5 barg fluctuations reduced to just within 0.2 barg
» Reduction in Artificial Demand = Energy saving ~15% in Compressed Air!
« Simple Payback Period with Energy Saving @ 15%: <6 months

Simple Payback Period with Energy Saving @ 16%: 2 months

@ copyright - all rights reserved
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ControlAiIR™ |IFC Case Study in Nitrogen Application @ Auto Ancillary Company

Air Compressor N2 Generator ﬁ:,y

/WV\DEN‘FQDLAR—

T

fome ¥

N2 Pressure&
In Plant

With IFC

W/o IFC

\ 4
7 3
\

Benefits: Productivity Improvement and Energy Saving

* Very Stable N2 Pressure — Production interruptions completely eliminated
« Equivalent reduction in Artificial Demand =» 2X Saving in Nitrogen than in Compressed Air!
* N2 Generator Capacity Reduction by 27%

Simple Payback Period with Egergy Saving @ 16%: 2 months

@ copyright - all rights reserved
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Installation in Textile Plant

Installation in Electronics Plant,
Thailand

Installation Glimpses

40 @ copyright - all rights reserved
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Godrej ControlAiR ICC (Intelligent Compressor Control)
Supply Side Management System

, |

rrrrrrrr

ooooo
o
oo

N\ conNtrorLaiR”

INTELLIGENT COMPRESSOR CONTROL

Automation, Intelligent Operation & Energy Saving Air Compressors

@ copyright - all rights reserved
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B

oad compressors.

Forg

Traditional Air Compressors Control

# Pressure Switches: Repeatability not precise
# Variation in A P band.

# Fixed Cascade: a series of individual pressure switches set at different levels.

# Selection Cascade: a series of individual pressure switches + selector switches to base or trim |

Cbnventidmal Cascade

T
TR AR
LR AYTUY
AR
AL
> | 1

7.0
E 6. - H
6.0
:- ; ressure
5.5

Air Demand
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Inherent Drawbacks — Air Compressor Pressure

Utilising a number of individual pressure
switches forces the system to produce
compressed air at a pressure above that
required. This causes increase in Power even
at same flow being delivered

140 400

— Power

= 0

S =

|

] S

S Flo =

8 TH

40 P 200
4 5 6 7 8 9 10 11

Pressure (bar)

. Compressor Hous

ZM W A\MMWM '
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1)
2)

3)

1)
2)

3)

Inherent Drawbacks — Air Compressor Control

Pressure ‘fine tuning’ of Individual compressor on day to day basis --
- Not Practical

Picking up the best suited/ Capacity compressors to meet the
instantaneous demand --- Not Possible.

Pre schedule the compressor utilisation without manual intervention
-- Not Possible

Inherent Drawbacks — Air Compressor Monitoring

No provision to monitor the compressed air system
No provision to collectively provide compressor utilisation diagnostic
data to the user.

Thus, any system efficiency deterioration can go undetected and result
in increased operating costs.

@ copyright - all rights reserved
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Intelligent Compressor Control: Supply Side Management Solution

metacentre @‘

ICC: Controls up to 12 & 24 Compressors

Intelligent Control, Automation, B
Monitoring, Visualisation & Energy L
Savings in Air Compressors

B EERENA

'..,':‘iw

0 RS
\J' N
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Intelligent Compressor Control: Supply Side Management Solution

Screw / Recip Comp with Pr. Switch / Microprocessor

A A A A

' ' i i 03
S e Qe Qv g
ﬁ ﬁ Metacentre || Multi 485

SX / XC | | Compatible
P

TX Box

46

Lan Cable

Remote Comps
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Single Pressure Band Technology [

» Time Rotation Mode
» Equal Running Hours Mode
» Energy Saving Mode
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COMPRESSED AIR SOLUTIONS

metacentre

System Pressure
7.6

Log
Report
Graph
Service

o1

7.0

bar

o 2
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Metacentre Demo System

e

e
Air Flow
100%

—
80.8 -

mAmin

14:12:20 14:27:20 14:42:20 14:57:20

D [1] Table :;:treg;

Table l

Ruming | (%) Schedule \

Efficiency
System

m

= \
Schedule
Settings
g 527 kw 6.5 KiV/m¥/min
C1 Compressor 1 H 8 84%
System Dewpoint Room Temperature
Cc2 Compressor 2 n 8 42% 1Obox] IObox?
C3 Compressor 3 n 8 100%
C4 Compressor 4 ﬂ 8 0% ‘
cs Compressor EX1 - 25 kW . Q o%
C6 Compressor EX2 - 25 KW . (I) 0% 21.3°C
Differential pressure
Dryer
S - -
= o 8l= S DA
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Waste Heat Recovery in Compressed Air System

Compressed Air Generation Inefficiency Waste Heat Recovery System for energy
saving & improving system efficiency

Heat recovered

' 4
\Z
compression ))) Water Temp Rise
) ¢
AR COMPRESOR | Use Hot Water in Process
Vo = ‘

Applications

>80% of compressor power is rejected as heat

—‘:&@ Engineering + Chemical
SO\ (Boiler Feed Water)

@ = ~65-75% heat is rejected in Oill
—3 FMCG

= Heat Available in Oil at 80-100 °C
ooo ) (Washing

Process )

= @ 65% Heat can be recovered _
Automobile

from Oil to Water ( Washing

Surface Treatment )

WaSte Heat Recovery Can d@llver addlthnal 10 = 12% SaVIn@ copyright-a” rights reserved



COMPRESSED AIR SOLUTIONS

Efficiency Improvement with Aluminum piping

Benefits over Conventional MS Piping

P
-
?

DURABLE

50% Quicker Installation

Highly Safe. No Welding at site

Rust Free

Minimal Pressure Drop

Minimal Air Leakages

Easy rectification at site

Light Weight. 1/4 of MS Pipe

Life of Installation >10 years

Efficiently Designed Al Piping #®roject to deliver ~10% saving © copyright - all rights reserved
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Cloud Based Online Monitoring of CAS
Losses At Every Stage - Saving Opportunity

¢ SyStem Py N\ S A\

ﬂ‘?;» improvement

Decision making

=

o

i =| « Report Generation

Real time Continuous

monitoring for Compressors

Health Monitoring for

planning risk mitigation

39.1% =% 0

—
‘l‘\wiﬁJ“Wﬂ:
Sequencing
Control
AN\ Differential & Internal (Sump)
Pressure Pressure

3 Ambient

& Airoil &

Temperature

() Load Cycle Analysis

$ Cost Analysis
Emissions Analysis

G) Operational Time Analysis é Power Monitoring
@ Operational Power Analysis o Efficiency Monitoring

, Temperature

Package
Delivery
Airflow

_
Motor Casing  =#+¢ Package
Temperature Delivery
Pressure

U Status Monitoring

A Alarm Notification
{3 Event Scheduling

Tochnols.gyo
T —
_-I.. L

& Analysis - e

Supply Side

* Generation Efficiency

Improvement

* Health Monitoring

Operating Pressure

* Measure Losses

» System Efficiency

Demand Side

» Leakage Monitoring

at every Stage » Pressure

Optimization

* Flow optimization

Measures

New Energy Efficiency opportunitigs through Online Data Monitorigg ... ... cved
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Increased Efficiency Using
Godrej Control Systems

Increased Efficiency with ControlAiR
Artificial Demand

System Losses 2%
15%

Poor Practices
Traditional System 8%
Artificial Demand
System Losses 20%

-

20%

Poor Practices
10%

Production 75%

Production, 50%
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INDIA — HEAD OFFICE
CHINA

INDONESIA

[TALY

S. KOREA

MALAYSIA
NETHERLANDS
PHILIPPINES

TAIWAN

THAILAND

Our Global Presence
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" Create Wealth from “(hin /!

Contact Us

Prasad R. Shrirame — 9833033648 — shrirame@godrej.com

Godrej & Boyce Mfg Co Ltd
Compressed Air Solutions
Godrej | Electrical & Electronics
Pirojshanagar, Vikhroli, Mumbai — 400079. India
Tel.: +91-22-67962251 to 2255

E-mail: casene@godrej.com;
Web : www.godrejcas.com ; www.godrej-airsolutions.com
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