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Godre] & Boyce Mfg. Co. Ltd 0 Business Profile

Furniture and Interiors Group i Storwells , Cupboards , Furniture

Storage Solutions Group - Industrial Storage

Appliances i Refrigerators, Washing Machines, Air Conditioners, Microwave Ovens

Security Equipment i Physical & Electronic Security

Material Handling Equipment T Forklifts , Pallet Trucks
Locks & Latches -
Prima T Manual Typewriters , Office & Conferencing Products

Process Equipments T Columns , Reactors , Heat exchangers , Trays

Precision Equipment 7 Nuclear Power Projects

Precision Components & Systems I Aerospace &Defence

Tool Room 1 Dies, Moulds , SPMs

Retailing

Construction & Materials Services I Building Projects and Supply Of RMC
Electrical & Electronic Division ( Details Follow )




What does your
Compressed Air Cost???
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Energy Cost

I""'ml

:’;,— 500) SCFWVI Compressani:e.

120HP°/ 90KW ' Motar
running24 hrsiX 365@ays
y with70%’Load:consumes
5 eeericy  0,00)000(kWH annually

- 4 at ratecobRS.4/KWh,

Costs: Rs:.24700,000/year

!

Which is 4 times the cost of Compressor itself !/
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Air CompressonEnergy

A Inefficient power source - even if well
maintained

o~y %
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SEVEN compressor
horsepower

ONE horsepower of

compressed air
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yields . . .
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CompresseddcAiriUtilisationiin
A Conventional-=System

Artificial Demand, 20%

System Losses,20%

Poor Practices,10%

Production, 50%
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Enengy/Losses
Artificial Demand Wastes 209%!!!

A Over Supply of Compressed Air
A Lack of Compressed Air Storage
A Uncontrolled End Use of Compressed Air

A Improper control of Air Compressors

Operating Air Compressors to meet
Base Demand + Artificial Demand to
meet Fluctuating Demand!
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When does Energy Saving
Potential Exist?

ASupply is more than Demand: -

Compressors operating capacity Is more
than the requirement

ADemand is not controlled: -

Artificial Demand exists Iin a System

10
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Creating opportunities for Energy

Saving
AReduce Air Demand: -

AConvert pneumatic tools to hydraulic or
electric tools

AReduce air leakages

ASegregate airlines as per pressure &
demand requirement

AUse Demand Side Control Systems

11
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Creating opportunities for Energy

Saving

AControl Compressor Operation ___: -
AOperate right combination of Compressors

AUse right type of Capacity Control
AOperate most efficient Compressors

AUse Supply Side Control Systems &
Monitoring

12
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Capacity Control in Air Compressors:
Positive Displacement

Reciprocating >
N (= Q

POWER: Unload kW = 20%: Load kW = 100% * S.F.

\ 4

Rotary Screw

POWER: Unload kW = 35%; Load kW = 100% * S.F.

13



CONIROLAIR
Demand Side

Control Systems
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End Use: Real Requirement of PreSsure

[ Bar
' Plant # 1 Plant # 2
Compressors 6.5 2
P Bar Bar
Plant # 3 Plant # 4

[ Bar ‘

5.5 [/ Bar Compressors
Bar

15



7oy

VarnationsiCompresseddAir/PreSsure ReallEmelData
82

0 TR I Y Y
> T T

O ¥ ¥,
2 I U/ \‘(h\ | V
68
66 \
y |
62
°0 11:05 12:15 13:37 14:36 15:58
Time

16



s~,‘.‘l oy
ﬁrvly

Response Time of Compressors with VFD or
Load/Unload capacity control to meet sudden
alr demand
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ControfAiRANtelligent=low
t)dntrol (IFC)_System

Solution

/\/\/\/\GDN‘IFQDLAiR
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Air Compressors
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Typical Installation.Schematic
of ControlAiri IFC
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Air Treatment

ControlAir IFC C System
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Response Time of Compressors ControlAir IFC
System on-line to meet sudden air demand
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On Load
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onboad Unload

IFC Online

ConNlEOLAIR
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Reduces Load Period of the Compress$or

CONIROLAIR Gives Energy Savings

Online Data Logging Pressure Graph at Compressor House of an Industry
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Compressor Load-Unload before Installation of ControlAiR System

70
Compressor Load-Unload after Installation of ControlAiR System
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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
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Supply Side Management for
Energy Saving & Intelligent
Control of Air Compressors

Sy
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Multiple compressor operation

A Much higher energy
costs involved In case
of multiple compressor &%
Installation

A A traditional multiple
Compressor operation
IS complex to control
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Traditional System Control Goory

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

Q¢

Selection Cascade : a series of individual pressure switches +
selector switches to base or trim load compressors.

Q¢

Pressure Switches : Repeatability not precise

Q¢

Variation in A P band.

Q¢

j{ ] Conventional Cascade
V2

i

LA 7
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i
TR

6.0 /

1 System Pressure
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Inherent Drawbacks ~ -- Pressure };wﬂy
140 400
Utilising a number of individual 2o o 1 350
pressure switches forces the  Z1oo- 0
- 7 3003
system to produce compressed 2 gof- Elow 8
air at a pressure above that “ sob 1 250
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Metacentre SX & XC.:
ontrols up to 12 & 24 Compressors
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Supply/Side

Management:

IntelligentiCompressor Control

Compressors

(Local) =——"

L0
o0
¥
%)
nd
’ Interface Board
EX-box
Compressors_ |
(Remote) 8 =
B NER




7y

Single=Pressure BandCantrol withnEnergAirSX
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EnergAir SXQperation'Mades

4. Maximum Efficiency Mode 5
Selects the most efficient combination of - J‘
compressors to satisfy demand —_
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Pressure Balance Feature &/ Fory

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

s
e
. . i;
—— -

Compressors Remote -Zone 3 Compressors Remote - Zone 2°
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File Seftingz Info

Enercon
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Settingz  Info
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Remote Pressure Schedule

Remote PC Visualisation of EnergAir SX
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E Energhir EnerSoft Pro - [Control Pressure] = O] =
File Settingz Info
Enercon ﬂ ﬂ E & ﬂ ﬂ ﬂ /

& e-Schedule

1
2
3
4
LiT
b
¥
]

DAY

Sunday
Sunday

b onday

b onday
Tuesday
Tueszday
Wednezday
Wednesday
Thursday
Thurzday
Friday
Friday
Saturday

S aturday

TIME P.LOW

0700
23:45
0700
2345
0700
23:45
07:00
23:45
0700
23:45
0700
2345
0700
23:45

B2
55
E.2
55
E.2
55
E.2
545
B2
55
E.2
55
E.2
55

TIME P.LOW

=10

DAY HOUR : MINUTE  P.LOW
[sundsy =] for  =]ifon =] B2 il
| v |

P.Schedule ON O EII —

(=

A
2 Tolerance 021

== [==

~
|

Byl ToETE



Daily / Weekly Flash Report

Remote PC Visualisation of EnergAir SX

E Energhir EnerSoft Pro - [Control Pressure]

File Settingz Info
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Bl EnerSoft FlashReport

Pressure

Achivity

Filtering
o O+ @ OFF
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[
0o:a0

L
06:00

L
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18:00

Date
Period :

Fri12 Dec 2003
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EnerSoft FlashReport - Key Performance Indicators

FUre

Compressor 1 2 3 4 b 6 ¥ 8 9 10 1112

%Run 3100 35 2% BB =T E

#Load: 3 56 30 218 _F‘?’]

System Average Total

Input : 3715 kw 4453 Kwh

Output ; 537 médmin 38246 e

Efficiency : £.994 K\ A min £.994 K\wh/m I
= _Jir o= = e




Case Study

AUTOMOBILE INDUSTRY

Supply & Demand Side
Control Systems
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HONIDA

Honda Motorcycle & Scooters India (P) Ltd. Manesar
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Existing Compressed Air Network dl wy

SCOOTER PLANT

MOTOR
CYCLE
PLANT

cQQ

Atlas Copco
Cap:132Kw,100
Oscfm
(4 Nos.)
cQQ
Atlas Copco
Cap: 160Kw, 1000 scfm
(4 Nos.)
cQQ
( o) ¢
Atlas Copco
Cap:160Kw

COMPRESSOR HOUSE

MOTORCYCLE PLANT

40

SCOOTER PLANT



Proposed Compressed Air Network ﬁ ~

Atlas Copco
Cap: 160Kw, 1000 scfm
(4 Nos.)

COMPRESSOR HOUSE

MOTORCYCLE PLANT

SCOOTER PLANT

MOTOR
CYCLE
PLANT

SCOOTER PLANT
PC Visualization
EnergAir SX
ANI
RS232 Box
cQQ
Atlas Copco
Cap:132Kw,1000scfm
(4 Nos.)
cQQ
Atlas Copco
Cap:160Kw
cQQ

Upstream ControlAiR
System

41



Compressed Air Trend across ControlAiR system

e e e T e
ControlAiR Inlet\i E E §
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: / Constant pressure control within ~ : + 0.5 psig
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Benefits with ControlAiR (1FC) System

Goory

Before-ControlAiRSyStem:

A Energy Consumed = 16,224
kWh/day

A Main Header Pressure
Variances = +/ - 9 psig

AfteriControlAiRSyStem:

A Energy Consumed = 14,758
kWh/day

A Main Header Pressure
Variances = +/ - 0.5 psig

A Energy Savings = 1,466 kWh/day
AGuaranteed Enerqy Savings = 5%

AActual Energy Savings = 9%

43
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Compressed air Pressure Trend

Without EnergAir

With EnergAir
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o Fory
Z Benefits-with EnergAir: .+ -SX System

Before> EnengAirr System: Afterr EnergAirr System:
A Mean Pressure = 87.21 psig A Mean Pressure = 78.12 psig
A Compressors running = 8 no. A Compressors running = 7 no.
A Plenty of crests & troughs of A Constant pressure within set
pressure band
A Main Header Pressure A Main Header Pressure
Variances = + 7 psig Variances = + 2 psig

45



Proposed Compressed Air Network

Main Header

ControlAiR (IFC) System
Model: GE -10(A)
Capacity: 500 cfm

WELDING SHOP' (SC)

o MRT IN
N

To Paint Sho .

P M Air from Scooter Plant

Compressor House
X Main Header
ControlAiR System
Model: GE -10(A)
Capacity: 500 cfm o 80
PAINT SHOP
No. 2
_> T T T

Air from Scooter Plant
Compressor House | noo

To Paint Shop PAINT SHOP

ou No. 1
x
IN .

ControlAiR (IFC)

System

Model: GE -10(A)

Capacity: 500

N

Air from Scooter Plant
Compressor House
Main Header

Air from Scooter Plant

M-
W

r
[0
fo]

IN ouT

Compressor House
Main Header

ControlAiR (IFC) System

Model: GE -10(A)
Capacity: 500 cfm

PAINT SHOP
No. 3

PAINT SHOP
No. 4

o-O
C—x2Z

Air from Motorcycle Plant
Compressor House
(Main Header)

Air from Motorcycle Plant
Compressor House
(Main Header)

IN , OUT n Qg
"3

i }
| Q.20 {
j

ControlAiR System
Model: GE -10(A)
Capacity: 500 cfm

WELDING SHOP
(MC)

weRQg
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Benefits-with L ocalized ControlAiR(/IFC) Systems

7y

Before-ControlAiRSyStem:

A Energy Consumed = 18,686
kWh/day

A Main Header Pressure
Variances = +/ - 5 psig

AfteriControlAiRSyStem:

A Energy Consumed = 16,188
kWh/day

A Main Header Pressure
Variances = +/ - 0.5 psig

A Energy Savings = 2,498 kWh/day
AGuaranteed Enerqy Savings = 5%

AActual Energy Savings = 13.4%

a7



Case Study of installation of
ControlAir IFC System  on
Centrifugal Air Compressors
at Mahindra -Renault Plant, India.

/\NV\L’DN‘IFQDLAiR"‘_

INTELLIGENT FLOW CONTROL

:‘1‘( =,

Compressed Air Solutions
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Mahindra & Mahindra Automotive 7’;.,7

Earlier Compressed Air system: Central Compressor House

To Plant

0@
Post Filter
Dyer Dyer Dyer Dyer
4000 cfm 4000 cfm 2000 cfm 2000 cfm
Pre Fllter T §6 o ; 6 &
108 ]
FT i ﬁ 60 i 60
R
620 kW 620 KW 260 kW 260 kW
3770 cfm 3770 cfm 1615 cfm 1615 cfm

Running Standby comp Running Used As per requirement 49



Mahindra & Mahindra Automotive

-

Sy

Pressure Variation before installation of ControlAir system

Pressure Variation Mahindra

00— AVg Pressure - —After dryer, psig

Before Dryer:99 psig = hew Comp house, psig
0g ~ Avg Pressure —EBefore dryer, psig

Aften,Dryer=96 psig
i | f

il |
04 L | i w® i ] ..' |~'.I,l.|"' ]

T 1 f N ! ,l |" | '. “,
a4 Lo I __ |_'____Fﬂ"T'}L!_______I-___Il____’l ________ l'__“ \H_ ek J_J_ :H.__ ~)
o e} 1= _'___H'_II'!—,&,_ﬁ_,_Fil_Ilgr_F\__._._._ - _.II_..I|i. ‘I_I_I._.-I'IIIII - |q_| r.|i| .i_ ". hT _._._._.*lh_l' .E'l !“i L\ |
2 Ly , (B LEN A I'x e
90 ¥ { ] | Il' i H}J | ' I., *.| “JAvg Pressure
/ "TI ||||I| || . '1 |, fter Dryer =92psig
1 .
] ! I | Avg Pressure
' Plant=91.8 psig
86
|
CER
g2
'06:00:00 P 12:00:00 Al ' 08:00:00 A

OOU2TI0T 12:41:55.793 Pl GRIT+05:30

00728707 02:32:37.80 Ayl GlT+05:30
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Mahindra & Mahindra Automotive ;_,,7
Modified Compressed Air system: Central Compressor House

Additional
o Air Receiver
To Plant 100
780 71.80
'. }; PostFilter| 60 60 60
Dyer Dyer Dyer D4 Dyer
... #4000]| D1 4000 2000 | D3 2000
cfm cfm cfm cfm
< Pre Filter’_ 5 60 6 6 0O
Godrej ControlAir |
IFC System
GEL60, 8000 cfm
i( 6 0 60
IR 620 kW IR 620 kW IR 260 kW IR 260 kW
3770 cfm 3770 cfm 1615 cfm 1615 cfm 5
Running Standby comp Running Used As per requirement
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Mahindra & Mahindra Automotive
Constant Pressure After installation of ControlAiR system

Press Trending Bef and After ControlAir

115 1

105 4

P51

1oo

05 4

85

__Pressure Variation at upstream
of ControlAir system

==Generation Press, P35I
== Cantrol & Outlet, PSIG

]5 it W“

|

f ControlAir system

T

Constant ;pressure control Within + 0.15; psig

a0

0901708 06:14:35.644 Al GlIT-07:00

[T T T rrr T rr 1T [T T T T T T T T T T T [T T T T T T T T T 11
03:00:00 A 09:00:00 Al 10:00:00 Ayl

—Pressure Variation at Downstream

0940108 10:57:45.7G2 Ayl GhWT-07:00



Mahindra & Mahindra Automotive f’“‘f

Benefits with ControlAir IFC

Before ControlAiR System: After ControlAiR System:
A Energy Consumed = 22,704 A Energy Consumed = 21,504
kWh/day kWh/aay
A Main Header Pressure A Main Header Pressure
Variances = +/ - 5 psig Variances = +/ - 0.15 psig

A Energy Savings = 1,200 kWh/day (@ 5.29 %)
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Case Study of installation of
ControlAIR IFC System

e At
<‘E“/"> Asahi India Safety Glass Ltd.
N\ contrarair

INTELLIGENT FLOW CONTROL

Compressed Air Solutions
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Existing Schematic Layout
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Proposed Schematic Layout

4"

6"
God -
v M 6" N\
X 6" " "
*: 6 A v 4
To Plant y
X
To 1-81 Furnace
—D< O 3" e 6"
D2 e | B & D3 | il
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VFD & Builtin Dryer
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ControlAiR Inlet y &
-

99
—Fressure,. psig
L= 1=
a7
6.
= .
2 s . | Without IFC
a
a9z
a9z
91 ! ! ] ! ! ]
01:40:00 PM 0z2:00:00 PM 0z2:20:00 PM 02 :<0:00 PM 0=:00:00 PM EX f [
0415/08 01:24:37.611 PM SMT +05:30 041508 02:2<:37.611 PM GMT +05:30
ControlaiR Outlet { I-B1 Furnace)
—_—Pressure, psig
a4 ]
az ]

1 With IFC
= S0 F . -
g | [-81 Furnace Line

ss ]
g6 |
g4 ]
0o 0134000 P 0210000 P 0212000 PR 0214000 PR 010000 PR 0Z120:00 PR
041508 0F:20:00 PM GMT +05:30

oi:20 P
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With IFC
Plant Line
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