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Vemue:

Courtyard Marmiott, Pune

.......

IGE

[ .3
e

Awareness Workshop
Energy efficient Japanese technologies and best practices in
Compressed Air System

Date:

October 11, 2014 (Duration: 9:30 am — 3:00 pm)

Tentative Agenda

0930 — 10030 am Registration & Tea

10030 — 10:45 am Welcome Address Mr. Chetankumar Sangole,
The Energy and Resources Institute (TERI),
India

1045 —-11-15 am oOwverview of TERIHGES Project Mr. Prosanto Pal,

1145 -1125am

1125 — 13200 pm

Inaugural Remarks

‘Energy efficiency in Compressed
Air System” — lapanese EXperience

The Energy and Resources Institute (TERI),
India

Dr Abdessalem RABHI,
Institute for Global Environmental Strategies [IGES),

lapan

Br. Hemant H Patil,

Manager, Environmental & Energy Efficiency,
maharashtra Energy Development Agency (MEDA],
India

Mr. Tsukasa SAITo,
Senior Enginees, Air Compressor System Division,
Hitachi Industrial Equipmeant System Co. Ltd, lapan

1300 —-1325pm  Discussion/0 & A

13:25-13:30pm  Vote of Thanks Mr. Kailash Tarde,
The Energy and Resources Institute (TERI),
India

13:30 pm Lunch
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Awareness Workshop
Energy efficient Japanese technologies and best in
Compressed Air System

Hotel Courtyard Marriott, Pune

11" October 2014, 9:30 am — 3:00 pm

5. No. | Name Organization

1. Mr Ramesh Shinde Bombay Dyeing, Pune

2 MrSameer D Boid Benteler Automotive, Pune

3. Mr Vivek Gore Burckhardt Compression, Pune

4. Mr Atul 5 Kakad Mandhana Industries Lid, Mumbai

5. Mr Subhash 5 Yewale Bharat Forge Ltd, Pune

8. Mr M M Deepan Kumars Autotech (Pune) Pyt Lid, Pune
T. Mr Adinath Funde University of Pune

B Mr Deepak Dhami Ranvik Auto, Pune

a. Mr Mukesh F Chavan Echjay Industries Pt Ltd, Rajkot

10. Mr N M Bhairagond Hightemp Fumaces Ltd, Pune

11. Mr 5 M Bansode Indoswe Engineers Pvt Ltd, Pune

12 Mr D T Patil Indoswe Engineers Pt Ltd, Pune

13. Mr Jitendra Lakhotia Aakar Foundry Pvt Lid, Pune

14. Mr Sunilkumnar Nair Aakar Foundry Pt Ltd, Pune

15. Mr 5 R Rame Mahindra Himoday Industries Ltd, Pune
16. Mr Sanjay S Bhandari Aum Prasad Casting (P) Ltd, Pune

17. Mr Shalak Gandhi MCCIA (Deputy DG}, Pune
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5. No. | Name Organization
18. Mr Sham Jadhav Mas Die Casting, Pune
18. Mr Kisan Sagaockar Mas Die Casting, Pune
20. Mr Raju Magabandi Subros Lid.. Pune
21. Mr Shantanu Pathak EMCOMN Pwt Ltd, Pune
22, Mr Nilesh Zaware EMCOMN Pwt Ltd, Pune
23. Mr Kadam K G Westem India Forgings, Pune
24 Mr 5 P Ranade 5 P Ranade Associates, Pune
25. Mr Swapnil Gaikwad Green Flame Pwt Lid, Pune
2. Mr Kalim Khan Raymond UCO Denim Pyt Lid, Yavatmal
27. Mr Yogesh Bondre Raymond UCO Denim Pyt Lid, Yawvatmal
28 Mr Kushal Trivedi Arvind Lid, Ahmedabad
29, Mr Ratnakar Chaudhari Poona Forge, Pune
30. Mr Abhijeet R Chawvan Kalyani Forge Lid, Pune
3. Mr Shashi Kant The Word Bookshop, Pune
32 Mr Ashpak Shaikh The Word Bookshop, Pune
33 Mr Vishweshkhadilkar Bombay Dyeing, Pune
34. Mr Sumant Naik Amtek, Pune
35, Mr Arf 5 Shaikh Hightemp Fumaces Ltd, Pune
3G, Mr PrasunPandy Shakti Sustainable Energy Foundation, Delhi
ar. Mr Umakant Pande MEDA, Pune
38, Mr Indejitsingh Rana Orient Auto Pressings, Pune
38, Mr Sumil Checker ACE Engineers
2
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5. No. | Name Organization

40. Mr 5 A Patil MEDA, Pune

41. Mr Anil Javalkar PFPL. Pune

42, Mr Shivaji B Patil ITPL-Vesan Engg. Pune
43, Mr | M Sayad ITPL-Vesan Engg. Pune
44, Prafull Mokashi Ex-AlF| secretary

45, Chetan kumar Sangole TERI

486, Prosanto Pal TERI

47. \ivek Shamma TERI

48. KailashTarde TERI

49, Milesh Shedge TERI

A0. AshishSakhare TERI

1. HemantPatil MEDA

52 Dr_AbdessalemRabhi IGES

3. TsukasaSaito Hitachi-IGES

54, Akio Yoshizaki Hitachi-IGES

5. Meghna Joglekar HKakehashi Services Pt Ltd
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1
— 2014 VERSION
Energy Saving
and
Environmental |
y Friendliness
of Ailr
Compressors
@ Hitachi Industrisl Equipment Systems Co., Ltd.
2

Trends in Global CO2 Emissions

Global COy emissions
- Emission rate of each country -

-

= .
N o
ot ST g

‘ 38 billion tons worldwide
i,

China 8.561
Us 271
India 1,801
Russian 1,677
Japan 1.174

Published by International Energy Agency (IEA)
2011 figures

1997 figures
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Energy Consumption in Japan

Ly
TR
COp amissions in Jepes [by fead combistion|
IFY 3885 mammate by mve B sty of e Ermironmend
W te s ppky
Ervgry ConsErsins sechn dranmge ecimes
{Porwar plant, siz i[5 sl

Dorsmie sadzr | | 'm-“ -
1 5 S,

= Total power

WA e T I
(COMTrcE, BTV
oo, £hL | 15

Energy consumed for the industrial sector (factonies) accounts for approxmately 40% of the total energy
censumpbian in Japan

Itis consideredthat appreximately & quarter of that amount i used by compresscrs

In gdddion, compressers are regarded as machines whose energy consumpbion can be reduced relatvely
easily. As a result, energy saving through rotation contrel and multiple wnit control is strongly requested by the
Manistry of Economy, Trade and Industry as well.

Therefors energy saving for campressars needs ta be sddressed urgantly

Let’s check out energy cost -Lcc and Specific Power
Consumption

Most of compressor LCC
is power consumption. Note: LCC = Life Cycle Cost

. i <Example>
Maintenance: 9% Oil flooded 75kW class rotary
Carry out periodical maintenance. screw (Hitachi)

6000hr/y operation ¥17/kWh
Initial: 7% 100%Load example

Total cost: 12 years average

Electric Power (compressor,
: i llation/starting, piping, etc.)
Consumption nstal ing
-84 p Select better efficiency, better If average air consumption
g control. decreased by 70%,
electricity cost decreased by
70%.
Specific Energy Consumption I
How much to for Tm’ of compressed air? --- Example of quick
calculation
Power Electricity
Energy cost_ input (kwh) cost
- (¥kwh)
(¥/ m ) FAD X 60
(m'/min) (min)
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Key points of energy saving for compressor equipment

Flew of pneumatic system improvement

1. Reduce the consumption.
Reduce unnecessary air consumption
of equipment to lower the
compressor's load factor.

Stop the compressor.

Reduce air leakage.

3 biggest points for energy saving of pneumatic system

2. Reduce operating pressure.

3. '_:)pt:imize the compressor system_ Review and reduce pressure

Utilize inverter compressors. required for the equipment.
Optimize operating pressure. Divide compressars based on required
Select an appropriate model. pressire.

Appropriate maintenance Reduce pressure loss.

~=_

What i1s cost of air compressor?

Pressure

Loss Unload/load

Mumber of
Runnning runnning
machine hours

[ unit o A year

Leakage
loss

Quantity | Power Pressure
Vm3/h consumption MPa
' kWh
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CO2 reduction=energy saving of the air system

sSaving energy of compressed air system=Energy cost down

Energy cost (L kW)= pressure ( P ) x air consumption{ V)

The policy for cost cuts useless
*Lower useless pressure (P)
* Reducing volume air consumption (V)
* Improvement (pressure loss, leak) of the loss

The point of the energy saving is to get rid of waste how, and to perform the
following

1. Making better capacity control { use the efficient machine)

2. Make efficient use of eguipment

3. Appropriate pipe diameter and length=down compressed air speed

4. Counter measurement of leak

Remote Monitoring System (COSMOS T ) ]

Easy monitoring on PG utilizing LAN (Local Area Network),
Easy communication with Service department.

Social needs for the remote monitoring is increasing
together with Electric power monitoring.

[ LAM environment |

& Internet
) COSMOST has mail-send function for
Mai | Warmi ng/shutdown.
Sarver |a (NOTE: for this function, it is
'n\ Hecessary to install mail serwer
%:h Iy or open an account of [P3
—%’" — - fintermet =ervice provider ] .
G Dial up routar 1
COSM05 O i'.'[E'-:'-j‘rl;'-iJC ﬁ
- - : PHi Wabi le phone
/ Y A "\
L S Other monitoring system with WEB controller remote
manitering service for important equipment is also available
T e— Latest techiique enable od-time insulation moditorii a8 well
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HITACHI

Insgire ihe M=t

In this practice, we verify the importance of proper
pressures design at positions in air supply lines.

1. Piping system
How pressure loss changes if size changed?
How pressure loss changes if valve structure differs?

2. Air compressor
How input power changes if compressor is driven by
Inverter?
How pressure fluctuation changes if air tank is instaLled.

3. Local pressurization
What is “booster babicon™?

HITACHI
M=t

1. Pressure optimization by pipine system redesion. =5
ra Ty

What is efficient way for local low pressure demand.

Do you have similar cases like this in your factory?

1.  Unstabilized factory air
[status]  pressure far side from compressor unstable,
Pressure down when other svstem ON,
2. Due to budget allowance, no uniformity on air system such as devices,
pipings (size, route, valves).

What Kind of improvement in this case?

Many gove vakes | l — )
meny Incatioas through How loop piping, size,
e - 5[ Pl aee . bend and valves effect
| o mmrow—r Proper pressure in
*
Pressue lowered in far side from systen’
the compressor
A
|
Too much ar blow make i
other devices hit the koewer i
presse i
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Discharge pipe diameter and pressure loss

Senanat

16mm pipe 10mm pipe fomem pipe
m How much difference if piping diameter
v '{_L {—" ie changed?
—_—
- [ [TTTT] In case piping diameter is 8mm,
1T T L upper stream pressure is increased
I I o o e o 0 1 e i because pressure loss is big.

As a result, air compressor commands

............. g1 111 unload operation,
Therefore, bottom P is
. - L

........ v DL o R
4

1t A . - NN

O POy L B .

Pressure Loss through Pipe and Internal Flow Rate

: The guestion is the
General flow of compressed air flow rate in the pipe.

Discharge pipe

Compressor  Receiver  Air dryer Plant
Qs Compressor's discharge air
Ps/
Flow rate in the pipe. - volume * s/Pd
W (mis) A Sectlonal area of discharge plpe X 60

The flow rate in the pipe is desirably 4 to § m/s. - Economic speed

The smaller the pipe size, the higher the flow rate, causing a larger loss in the pipe
Accordingly an energy loss is generated, reducing the energy-saving effect.

* Example of 75-kW HISCREW MEXT (Discharge pressure: 0.69 MPa, discharge air
volume: 13.2 M3/min), size of discharge air pipe: S0mm

V=13.2x0101 /(0101 +069) =005 =005 =314 /4 =60
= 14.31 M/Sec (Tnis isavery high speed ) The enefgy-saving elledt is kow,
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Pressure loss depends on valve types and shapes '

Bigloss=+--
- @

~ ““-»,_
7 ,
/ o TP e m m X
/ \
] \

. \
= e
\ . u . y I

L

N\
“~ | -
~ — —— l Ganaral piping layout

B Pressure loss causedby
differenttypes of valve

Contents of Improvement Measures - Examination of Piping Work

- -MA'-.- ‘-f- oM

Example of pipes having many valves or bends. All of these generate resistance, causing pressure loss
Change the type ofthe valves (to the one with low resistance)or reduce bends as much as possible.

A pipe narrowed immediately after the air dryer. Generates resistance, causing pressure loss.
Ariser pipe. Causes a backward flow of condensate, leading to an increasing number of mechanical troubles.
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Examples of problematic piping

Drain trap attached just behind
the compressor.

Clogging of the pipe may be
caused,

Also, it increases the
resistance at the immediate
back of the compressor, which
not only causes energy loss
but also makes centrel
difficult.

Rust of receiver tank and
internal corrosion may be
caused.

Internal resistance increases.
It Is recommended thata
recelver tank with internal
treatment with epoxy or similar
be selected,

Rubber hose connected
from the compressor to
the discharge pipe.

It causes a large internal
resistance and is
inappropriate in terms of
energy saving.

Rubber hoses generate
resistance higher by 20%
or more than steel pipes
and are not inappropriate,

Examples of recommended piping

2

Provide a drain plug
for a riser pipe.

Large-bore pipe and
receiver tank with
adequate capacity

Recommended
collecting pipe

Recommended equipment and pipe flow

Riser pipe installed
from above
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Notes for Piping Work

1. Be sure to provide a drain connection for a riser pipe.
Installation to a collecting pipe must be made from above to prevent
backflow. (Similarly, branch pipes must be installed from above.)

2. For a collecting pipe, give an inclination (1/100) from the upstream to the
downstream. Attach a drain plug at the end of each pipe.

/De;man;a vahe
! \
Duacharge colecting gege
. TeNe ¥

From the comprasaor

Drain vake
3. Buried piping makes it difficult not only to detect air leakage but also to repair.
Therefore above-ground piping must be adopted. If buried piping is inevitable,

install the pipes in a pit.

Buried pipe

Reduce internal pipe resistance for energy saving

Example of piping improvement
Review this piping || Easy for
energy saving”

Narrow piping
Complicated piping

Many partition piping Energy saving

effect 11%

405,00kws => 36, &50kwh (mprovement)

OSP-75DSALI

Piping diameter 28=> 3B

Size up capacity for air dryer

Size up for air fiter

Rept , Cons on fee: 3,000kY
Investment recovered : 4 Gyear
Pressure l0ss:

0.2MPa => 0. 5MPa {improvement)
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Changing air velocity through internal pipe - - - loop piping

I"le Meacessary air velocity is about Smis

— T1 142 Load

Load

1

'

Load

Connect

Load

1

Pressure loss is two times higher of air

velgcity in proportion

Pressure loss is minimized to one
quarter, only to make loop piping!

How muchimprovement can
be made with loop piping?

Pressure loss become one guarter, enly to make loop piping if there
is imbalance among load,

Improvement with air compressorand air receiver tank

ldeal and effective operation by variable speed contral compressor with air receivertank
Do you have any familiar situation like below?

There are many possibilities to reduce extra power by changinginte air compressor's control

operation with air receiver tank.

1.Air compressor's control commands unload operation frequently.

2. Thereare big gap of air consumption in specific period, and facilities run all day.
3.Air pressure is fluctuating frequently even ifsmall amount of air is used. (unstable)

Improve an alr comprassorwith variable speed contred cperation (Inverber)
Unnecessary power |8 consumed when low lead eperation, i conventional typs capacity contral |U type)
and Integral operation (I type], Easy to reduce unnecessary power, only to adopt inverter control

Al COfcAmpEion

Apply bo variable
speed control
[inwerter)

Powad

" Enaigy ssing ares

I M

A commpmption
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Example of energy saving for inverter compressor

W Application procedune

Carry cut energy consumption analysis for air compressor (3TkW conventional moded x 1 unét evaluation)

~Average boad ratio: 53%
“Power congumption 23, 5B00kwhim

= 3Tkwh inverter compressor x 1 unit
= Pioves saving | 34%

Wienstment and efectivensss a0 Power COMERnPIIed

= Ay o memr 17wy b rie compressor
» Eficiency of emeany sovimg 1900155

W Cnbene eiectiveness
» L0 repction |4 54%) oo snvennment prosection
= Pecridicsl overhaul ssd parts durabdley last long |per 8 yeaes|
» Minteramcn cost s reduced 5%
|our company caloelasicn)

Time ( Zr f div )}

Effect of receiver tank if pressure fluctuation is frequently

ke moaiveriank & byrae vake Unnecesssry Seciuation a8t salaty vakm opses

_rl-‘—
4 | =
H Wi prassesa salling f) i
1o, l:?
w b
’ Suitabli copacisy I

i

Teensnsnsnnns
Wizl fia ol 1Nk

Inad |

Ermrgy

‘With recnives i

ML X L)

Any difference with | without air
receiver tank?
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Ventilation and Ventilating Fan Capacity

Required ventilation amount

for general ventilation nxH

Q=

0.0753 x AT

2 Required ventilation amount (rm3min)
H: Amountof heat produced per unit (MJh)
{1 kW = 3.8 M)

n: Mumberof units installed
T. Allowable temperature increase

[emparare s S B g g simatle maimum

i Notes )

Alr imtake into the compressorroom, (Pay attenticn o the gallery dessgn - effective area, )
Install the compresserin the direction so that a hermetically-clesedroom orintake of contaminated
air (o, gas, etc.] is avoided.
Preventthe air discharged from the compressorroom from belng sent back ino the room and
circulatimg.

Discharge alr In compressar ream
Install the fan high on the wall of the compressorroom,
When using a rain hood, take resistance into consideration when selecting a wentilating fam.

Notes for Duct Installation Work

Basically, provide a suction pod low en the wall en the oppesite side of the

discharge port

B caraful that the discharge por and suctan part ane placed on the same side
In such & case, the rearm will nat be ventiated at i

Smacth air fow
Appropriaka cooing

=
G (w7 = |__- ,‘“.|". Temperasture ‘ o
ﬁ i J increase trouble _/
|, Jg]i;:. o -t # duetoshortouwt — |

K5 hot!

Be sure Lo provide 8 separates dischangs duct Tor each compressor. Do nol share a dischangs
ductfor 2 or 3 compressors,

Rir will ot be discharged propery, leading bo a Talune.

The same rule appies when air is discharged through a duct using a blower or ventilator.

Even with forced exhaust, if ducts are combined inte a single duct, balance will not be maintained,
Overflowing discharge air may be taken into the neighbor machine.

L.

CC L

E]

-
i

|-A.

| .

A = il taken inl

s hat!

Adr s nat dischanged!
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HITACHI

Insgire ihe M=t

3. Improvement local pressurizing

rr/"'.'4r;']mi: is efficient way to pressurize higher locally within the air
supply system.
Do you have similar cases in below?

1. Many pressure intensifier installed.
|because:]
- There are quite a lot of equipment requiring high pressure.
- Capacity utilization raises in certain hours,
causing pressure down.
2. Keep high pressure in whole system just because only a part of
piping needs higher pressure.

HITACHI

Insgire ihe M=t

Characteristics of pressure intensifier

[Advantage]
- Installation is casier for local pressure raising.
-Noneed for electmcity.

[Disadvantage]
- Abour half amount of air is wasted 1o atmosphere

(the wasted air was originally compressed by using electnicity.)
- Bhorter overhauling. (in general, 1 Mihon cycles).

In cermain case, only 3000 hr may be mainfenance cycle

et

b3 w
¥ W Ll
1. Eeduce air consumption,
Booster habicon in-take compressed air and pressarize efficiently.
L Long maintenamoe cveke

Gl Hr is overhamling mainitenance period, which s quite long! -.’.’.’.‘_4

Let®s Feel it! How small the reguived air
if the pressure imtensifier is replaced with booster babicon.
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F

Low in general.
Zh nl:. wlere HECEsS

Effective Usage — local high pressurize

28

J

—
T

- Pressure: ‘\

Compressor sapply air
LT

ressur II@U;
mhi;,

RO

Booster
General wse Bthlt

OE5MP

Te Th Th o

Low pressure squipment

T
.1' fa

"

‘ivuppl high pressul':é'*.

line

line. ( prrssurut

., mlu huusrrr}

L an®
R TTTTILL

Tw

¢ pressurize
from low pressurr

Low pressure squipment  pognes 100 21Fa
Reduce to 0.3MPa

0a--1 lvlL'F'.a
Toequipment which need

bl pressuse s,

All the eqguipment in a factory are reoning not at the same prosswrs.

1t is effective for energy saving to instal | pressure redection system for los
pressure | ine and high presswrize system for high pressure line.

For local high pressurization, pressurize valve, booster is good, especially,
booster bebicon works as multi-compression COUSING TG GIWETEY SAYINE.

lalir, sk
Effective utilization* « “Energy saving between pressurize valve and booster bebicon

In orderto make intensive pressure, there are two methods of compression :
Pressurize valve and Booster compression Pressurize Valve
Fressuy alve

{ Pressurize vaive does not require electricity,
%0 it is easy to install and use.
However, twice as much air is required from
source air.
For example, if 500LUmin of 0.8MPa air is
necessary, It means 1,000Lmin of source air
is required.
S00Limin out of 1,000Lmin is exhausted
as working air for pressurization. ="~ wasting air
" {

| Pressurize Valve | |Boo:wComprum

Booster Compressor
What kind of advantage s
the b 1has? [ Booster Compressor is all air compressed and
discharged by itself without any air loss.
Air loss is almost zero during compression
process.
Since only little power is used for compression,
electric cost is also very little,

Howmuch Is the air capacity
and the air consumption
when pressurize vaive are

el

Calculstion* * - Whichis one is
better for energy saving?

-

RN

Cost saving for 1.5kW power => 110k¥iyear.
\ {Comt calculution - Electric power cost 15yeadcwh, 6, 0000 year|
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Characteristics of Air Compressor

(positive displacementcompressor) 6.62/7.23=0.915

Approx. AB%

7
Power consumption when
1 m*min of air is
1] compressed
g 5 . The lower the discharge
5 | pressure, the lower the
] | power required for
g 4 . compression.
I
3 ! | Two-stage comMpressors can
498/5.38=0025/l | Compress air With lawer
2 Approx. A8% : power.
| |
1 1 1 1 I 1 1 1
0.2 03 04 05 06 0OF 08 09
Discharge pressure (MPa)
[ Example of effective air blow- - --How much effect? ]

Ak consempoion #5 big for ak blow when

Air Do & much eSective when using &k aczxie
using deect cutting edge of long pipe

amached just Defose cuning edge

mm cutting !
hlv pressece 5o KEVl Mm"m Alv mpact presswe 5 same I

Pressure loss small = Alr consumption smadl

When air blow pressure made high- -«

Even i pressure reduction is made, air blow
contacting pressure is the same as before and
after.

Comparison of pressure [oss

between direct cutting edge of Shapes of nozzle promote air blow different
pipe and blow gun
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leakage
Recommendation: determine total leakage and reduce it

Leakage Checking Method

Poeumatic tool 1) Operate compressor at night, or holiday, and shut

10%s it down when achieving a predetermined pressure
Ajr leakage value,
17-30% 2) When the compressor is shut down, due to the

leakage, the pressure will autematically decrease.
The amount of leakage can be known by measuring

the fime (T} taken to decrease the pressure by 1 bar.
The formula to determine the keakage (Q) is given below:

- leakage a= P1 - P2} = WV
Po(1.033) = T

v

With:

- Q=Valume of leakage (M3/min)
leakage P1= Predetermined pressure (kg/iem2) (gauge pressure + 1.033kg/em2)
P2= Pressure after leakage (kgiem2) (gauge pressure + 1.033kgiem2)
T=Time taken to reduce pressure from P to P2 (min)
Fo= Atmospheric air pressure(kgicm2)
W= Piping capacity (Mm3) (In case of your company; 72.31m3)

Air Leakage at Various Areas and Energy Loss
Thenisampmtlhatasmuchasmmeakagemmaplamonmmge

If there is a leakage of 200 liters per minute, the annual loss cost is: (@ssuming 1 M* = 1.8 yen)
200 = 1000 x 60 x 8000 hrs/yr x 1.8 yen/kWh = 172, 800 yen/yr.

Understand the difference between external leakage and internal leakage
Check the leakage peoint example and (3) Leakage from an

leakage amount. (1) Leakage from a pipe Internal component
- e . - of a device

Internal leakage may
occur at a selenoid
Note that a leakage often valve, air cylinder, or
occurs at valves and joints. other components.
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The air leak point j

Leakage cases 20% of leakage exists in a plant on average

by 3w
= P
AR
point:valves point:air gun point;hoses

17, 4L/min 49, 2L./min 59. 4L /min

point hose joint point:regulator point: ooubl-or
59. 4L/min 71, 7L/min 27, 7L/min

Adopt 2 stage compressor with higher efficiency J

If compressors are almost all the time running at full load, larger size
would be better. (Note: in case the fluctuationis dominant, decentral
system is better.)

> 2
B
offer
-
hdoption of 7
stage compressor

' =
?‘Sk' ?E‘;“ N ;.a;s; -------- L]
(single stage) (single stage) fluctmtion is
big:
TEkM w1 ounit | TN x F oot | 160KM x | umit
Irest powar k¥ a1.0 162.0 160.0 -
6% improvement in
ki i i 7.4 . . .
ir Delivery ofimin z 4.8 8.5 Specitic powerlll
Secific power M@/l 6,53 6.5 5 .61

# Specific power = Input powar = Air delivery
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Example of Ending Up with Increased Energy Consumption

One of 2 old machines was replaced with the latest model.

Because the [atest model machine has a higher discharge air volume, it was
operated as a base machine.

As a result, energy consumption increased approximately 10%.

Cause: The older machine was operated with capacity control. Because
naturally it did not have good control characteristics, power consumption
increased.

Action taken: Make the latest model machine dedicated for capacity control.
As a result, approximately 20% energy saving was achieved.

Existing machines

Replacement machines

There was a need of energy saving. The highly-efficientinverter
was operated as a base

machine.

Energy saving by combination operation ---

Replacement of reciprocating compressor P S
{.
—

x"“\.
nergy savi gjn
L 1T.6% 5‘
O
Combination with O5P-&5VA + O5P-E554 x2 unit

L
L
Mch reduction of mainiesancs fee
Improsmment s ibrasion trokies
T Reduction of kebaor cost

Envisnnment peoincsion
limprosment for oil leakage, drsi iropbles)

Replacement of reciprocating compressor

160KW class o
[ com—a:— |
& by

L

Power consumption per year | 319 500KWh == 284 000IWh {impravement) |
Energy saving @ about DSmiflyear (energy saving 17.6%) —

v' Evpa
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Example of separate operation

100kW electric power was keptconsuming rgy saving
0S-160US 459%
=> Average 54kW of power is saved
'\—/
| I | 2560 160 I ey
| ln’m:'l:\:y hy.w was controlled

4 o e,
il Chose susable compressor,
¢ : caloulating from load ratio and
' i mecessary aw consumplion,
)
( . -
— e

=)

OSP-75VW x 2 units are

Improved to control by = P
lead lag operation (2 units
will run in a peak power)

Power consumption per year : 685 140kWh => 370,032kWh [improvement)
Energy saving : about S00M¥Iyear

Centralized operation for energy saving--- From
decentralized operation to centralzed operation (pewer saving at night shift)

Powier consumplion per year 303.920kWh == 169 BI0KWHimpravement)

Energy saving about D00MYyear
rerpasing. )

45%
— .
Only few air is discharged from 3 units of compresaos
In pawss procass Baciling _
ATHRY + 22HW + 1500 5 i
- Ll
- 5. Lyme
- Repl af air |
P s — = | —
* Sire up of piping diamater —
* install ebectric sobenoid valve W e
'-h_|
I hinl weatmant process Tacilieg Centralization for press process facility
(AT + 270 (3TKW X Zunits + inverter 1 unit)
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Environment protection ...replacement of reciprocating compressor

Environment protection is
necessary!

The sound levelis minimized
as we can have talk easily.

Lowvibration, low noise level products

160kW balanced type compressor

Improvement of power consumption in compressor room with
humid environment.

Miustration of wind flow Inner compressor ismparature reduced

from 457 to 35T
Wiind Bow was nol good for ventllation in the compressor Energy saving 3%
raam, 5o improved wind direction in one way, [figure bebow)
Close all windows excepd exhaust sids of fan 1o make wind Vo g
fiow direction,

(" Emnergy saving g

Power consumption per year : 160V x 2unéts x 1.1 x 80000 = 2,816 000kW t b

Energy eMiciency 3% == half of 84 480KW |Emonths) o -

~ [1kWh = 18 yen &33 B00yen improvement) —
K.-'—\-C

 as8%C
h 2

-

4

4=
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42

Reduction of environment load
--- Verification of reduction effect of CO2
emission

Verify how much of reduction of environment load by Compressor energy saving

Electricity reduction per vear x Coefficient of CO2 emission = ton/vear
Here adopt Default CO2 coefficient = 0.00093 (ton-C02 ) kWh

z"’.d-'- --\-\-H"‘-\
/€02 coefficient is
|f different from each

\ clectric power
\M\genemhon me:ho-d./‘

s F
e _'_,_,--'"'

<Eg=
15EW energy saving and 4000Hr running operation per vear, then CO2 cut-
out is;

15 KW x 4000h x 0.00093 (-COZEWR)
=S5 tom of CO2 b redoced.

Plan and procedure of energy saving improvement J

' ™y PLaN
@environmental protection policy, plan
i
\ .
@Energy saving act \\
'ﬁumrul er;?rgarsul-st "-,I pntinuous improvement
easure, Record Log !
Maintenance, service ! l .
@ Adopt Improvement plan, / AcTION CHECHK
Mew proocess readjustment verification
L vy .

Through above cyicle, verify result of energy saving.
How much of COF reduction?
What for environmental protection.

Control progress by reporting, notice, thoroughness of improvement.

After achievement, make it standard, then try to improve more.
Target higher stage.
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(5) CA ® MRV FiEim (%)
(5)-1 HikimD4Fr
[EREZER Y AT LUGEIR D, i, AR (LB, CAMRV FiE# e 4 5,)

(5)-2 F7ikmm OREEE

A CA MRV FiEiwid, #ERMOIEMELR Y AT LOSKEZBEL, V77 LA A
DT, GHG HHHEZHIET 2 7Y =7 MNIEHAFETH S, JEMZERUER RIS
EZONDN, AFERICBO OISR =T a7 Ly —% A = ZEEHA T o
YTV ~ERT L AL TN D,

(5)-3 FiEFmIZBW T AT 5 HiEf#E
o VI77 VLU AVF VA LT, WERMDEMER S AT LOMGHER (B AT
Rea— =270 (Bal) ) #F69,

K7y =7 NI, EERERDOIERZ BIETHOTIERWERET 5, LML, Thzk
ET D56, TRl T L oIs, U7 7 Lo AR R A PE S 8 3 ERE ) O 112 Hpl
LEEIEShDbD LT D,

output =(P output output)/ output
CF,upu EIERREL
Poupu: 7Y =7 NEFER
Rowput: U 7 7 Lo RAEPER)
CRE, =CF,,..*RE,
CRE,: (EIE) 77 L v Ak
RE,:y#ic3135 Y 7 7 L v AHkHfR

EREIER R BIRT 70 Y= 7 b OWA . HIK GHG PRI LI T O & 9 ISR ShD
ER, = CRE, - PE,(-L,)
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Tulx ) b FVFE, R as T Ly b A = 2R T o
YUy OEFIC LD EMER S AT LOWEE ST,

nuY = M

FASRZES/AN N 117 =YD S

V77 L ARBT Y=y MiiF U A TO GHG HEHEDRED T2, HEHIR
ELTREEDD -

>7avxy Mo MR L WD ey A ROFEFT, KO (B0E) |
Fic Ffe

> E ) HET DR

>IEMRZER Y AT AME S D %=

IR H

7 arF Ly —E %, ToxTaryFryd—37ra Y= NE[YA o
WA 722 TR W T HEH SN2 s, IRPEHIER W EHEET 5,

(5)-4 EERSPEEL:

AIiEamid, RORELZE T 7 vy =7 MIEH S5,

Frv7

GG FuTxl NIRRT as L= A =2 E# | [

RI~OEFEET 28 U C, BEFEOIEM Y AT LOWEIERD D
DTHDH,

L 2 A N=GPER T 2T Ly S~ ORREA TR, tox | []

TarrXryh—iI, s Mo Fouli A5
WTHFHA I,

gk 3 JERRZER Y AT A, 7aPx 7 Mo MeBIFAEEAR2TX | [

WX —HERTH D, o T, AEO 3FIHDO T RIZ L - Tk
MR AT L WHET H 2 RT3 F —HEEHIEE X
O CO2 PEHEHIBUC 2723 %, (L hr T 4y MIFERW)

gk 4 TF ATy — DA R — BT RE D @ | [

W) X ueZicCiiiETE 5, 2oy aryFryth—o
HEaTNANFERRETH D,

25 L7 7Ly AT U A - Fudey U FOESITES

iy

]

=

L

TV L EEMNSMIGT D,
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(6)-5 HETiEDER
I GHG HEHEOFHICH T, Yu Yz 7 MAREH I FriOX 2-16 & H L Tkl

REETSEZBRNT 5 2 LINTE D,

veloael
2?25?; REERTHT7a> T T73vTLyY
WEL TG LyH—%A VR—5 —DEARHISD —
= HBEDLIE-TES 3 | WTTF—42 %85 [z |[EEFEL
T30, SRER |—»
— P HBOBREBREIC
53

(AYAY-4

HEEAZE?2

X 2-16 HEIE HEDER

WIEIZTC, Lo 7a—F v — MIHDETETIEITOWTOFEM, KON, FHEICBWTE
BT R_REFEHICOWTEEANIZHIAT 5,

(5)-5-1 HiEHik1

BEFE LI, R a Ly =% A = Z S OB~ 5 IR
HHLGEICEAT S, V77 LAV U AFA o= F B TR T a7 Ly —,
IaTz NV FFA R EFOT a Ly —2ET, WO
FNZBNTH, BAZRAX—TEITHLZ ENFHETH D, (E- T, FHAlY—1 L LT
HHAEXGEHHT 2,

(5)-5-1-1 HIPPEH &
HIRBE L@ E ., U TO X I IZHEIND :

ER, =RE, —PE,(-L,)

ER,: y®HIT&ITHHIE CO2 PEi&E (CO2 k)

y
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y
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y
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AEI € //\—a;ca%@:m STy | B as, gL, R
e P (IC) ~DEREATES &
EEF 1D CO2 PRI EN T DA A B B A

AEl o TRENDHNTLT 27 Ly — (NC)

RENDA L N=FHFERM T 27 Ly P — (IC) ~DERBAE I EDFHHNC

FXLA T O Y

o AEl

iy g N 2

v —DIEEE

~OERAEATES RO AEL T

B9 %R

TRENDWERMTT 2T Ly — (NC) ~DERBAE

IIEB OB PR T S, =7 a7yt —

Liﬁﬁ@%ﬁE?@%LTW5&i@%@“ﬂ&ﬁ%ﬁﬁ%%gkbf%@%ﬁ =7 a

YTy H—

Wz,

LR A BT DA
MBERY , 2 OOREEEHITEDOEDLZ LIV Uy NENRE
3FBHDOREE LTHREND S,

B D,

WAL SN

BRI, 031,000 (2FE4 L, Uy MUIIEEES

BT,

AEI

FREEHEARIC

THEMT /T A=F—1FRDLEY
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OV: fEE&EE (V)
FLA: “P¥GEMT <78 (A)
AOH : “EfHEEARER] (Hr)

kM7 27 Ly ¥ — (NC) ~DOERBAE B TFIA

1) MR T 27 Ly h—OBKIE S AT MMEERH G 23R E T 5, FFEFHT, =
Tar7ry P —DNEREEETTo T DM ORI A fldkd 5 X 5 B ST
UL B 72w, RIREMEU, TEREE 0T — 2 S AR E A L Gt 52 & T
ERAR

2) WERM=T a7 Ly —O8KRIFRILE AFT D B, Bl & v 72505
%) o =T a7 Ly —0&RHEINRIITE=T ar T Ly —DFRERICET 5 E
DEFRPFERH SN TCND, 22 CEBEBEROEANT VT B e RT 5, A
T URT O, REE I AEER AR O IX SR AR AT BTV BB, R
BB T DR T VX T R AT,

3) BELT VAU HERETEDLE, Uy MIERMT 5, #il& LT, 240 RV FOEEIC
50 7 LT OEAM T T EUCIER L TV DA, A AMTE IR L 12,000 U
v N D.

4) 12,000 Vv h%& 1,000 TEIY, =7 a7 Ly —0EEIa Uy MEEHT S,
a7y —OEEENTLR I Ty FE7eBl ZHRIOSGA .

12,000 * (1.73 * 0.85)/1,000 = 17.612 ¥ 2 7 - k.

5) WGtV I TR ED T — Z AR EEA L. —RofTiekila 7Ly 3
— DN ARTR Z DT T IRRE TR L CWO DRI AFRER T 5, Bl LT, EERIEE (B
WIFATENGOERE) 23— H 10 R O DA MHEIER R 2508k Lo & 95 &, RlCE M L7
17612 %07 v MZZhz#iTabE, —H 17612 % v U v MELFHE TS,

6) FMTMBMMERA T a7 Ly =08 L TV D0 2RSS, flxiE, =7
a7 Ly —MER 310 HIE, —H 176.12 ¥ U v METEH L TWDH ET5 L&,
MBS RIL 545972 F Uy ME L2 D,

FREOFEFIEC LY | FEREABNBITRO LS ITRSND

AEl . =54597.2 %10 v L

'ZHERFOr—ZADHE. 12000 X (1.73 X 0.85) /1, 000.
(0. 85=H )
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7) WIROFERBNNTZ 7 T OERICEY, —F A 7 MCBT 2R a7 Ly
Y —OAMIEH & IFRARH OFE ZIRET D,
8) LLTOHIEDOND—>ZMMT 5,

FiEL: FTRROKSEEHEHA L, (kT a T Ly —b A V=R T o
YUy~ OEEIC L HHIBIEEE N EOREFET 5, ZDOHIEIL,
KT a =K, o= EF T a Sy —DK T — A
IZBWT, WREHEORIE (M) ([TARRDD > TOZRWIKE (BifL) oF
BEHET D, ZOFRER. R X —kr ) BNELND, kT oS
Ly —OARDDDN o TRV A 30 /N—tk > b EfEL, MEAEZ SR
THE, BT a T Ly —EHOYLE (V77 LA A) ERRE
%®4/A~5%ﬁﬂi7:/7Vy%—(7DV:7FV%)?)@ﬁ%%
BOERICBITDE VNI 17 S—kr P EEBEND,

100

2L ol L

B | = \ -

2| £ S0 /’

(/)] 3 —1 724 I_,/"

| 5 40 *f}; ~—

& | 2 - fff : A UN—LEHERT T

» ; 20 T vILyY—

lf % ?fr I

: . \ . | |

£ |2 o 55 T ) S

FEAFBROBEE (\—kV )

X 2-17 HEBEHEOHIKILER (M- A =2 =T a2 Ty P —)

FE2 2 DA = EH AT 2 T Ly —(V-M)DOF A DEDOEA, BT xR
XN, FEA N F BT a2 Ty — R F BT o
Ly =2 h 0D il 5 OFRIZIB W TR ST 5 225% i%4&%%)kioﬁ
BRI () NOHETHIENTED, ERITX% LD, iz
2SR B 60% EHEET 2 &, TIX2-1812k % &, {HEEHEIZEBV T 40%0D
HIBA R TE D TH A,
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F'-_f.vwer COoOnsu n'li::rti o %)

Pt o I R — . . .

: : HERTFALTLYY— :

: : : AoN—3BEHMT

1210
1G0 //ﬁ :
........... EJiﬁ. IS
| |
o 120 : sl L

Ratio of air aguant itw us=d (%)

% 2-18  HEEAROBIHILE
QEIADA 2 A= SR ET 22T Ly —(V-M)OFLEDEOHE)

o AEl,  TRENDA U A=ZERHLT 2T Ly — (IC) ~OEMBAETE

A N ZERUT 2T Ly P — (IC) ~OFERABNREITITRRO L D IEHEND -

AEIl . = (100% — X %) * AEI

FREHAERICTHERT 237 A—2 — 3L T D@D

X =t =K T7 a7y —DA o N—FEFHOMFE~DOLEFIZ LV ES
NOHIBHE B EORIG FLROB A ARR—A N — 2B AR OB A RTHR)
(5)-5-2-1 HIBHEH &
FESELIEBIL, AR o@EY  ER, =[AEl c — AEl . 1*EEF
FREHRRICTERT 237 A =2 — I T DO#E b -

AEl ¢ : YFICBIT 2R ET 27 Ly — (NC) ~OEMBAEBLE (Frv

v MREAR)

AEl . @y BT DA A= HRA T 2T Ly — (IC) ~OERMEAE &

(Fa Ty MEF )
EEF : ®E/Ho CO2 HEHRE (CO2xn /T4 /%y v M)
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ER, =[AEl ,c — AEl ;. ]*EEF

AEl . =(100% — X%)* AEIl . TH D56 HIBGELEIZLIT 0@y -

ER, =[(X%™* AEI ,,.]* EEF

(5)-5-2-2 FlHEFK

1. B CO2 HEH EFH TRV ¥ — | fH BT RT A =4
DFEFE —
Hl sk CO2 HEH| & Cco2 b ER,
2. BEEMH
HwHD CO2 PEHREK co2 ~» /| EEF
SR
I
{EENEE \Y ov
AT ST A FLA
SO — A DA 1.73
YIRS 0.85
A T R RF IRpfH 47 AOH
MR Ta Ty —nb % X
A N — SRR O FE A~ DA
FIZ L HHIE I HE EOEA
3. V77 LAY ERHA
U775 LA CO2 HEH & CO2 b RE,
xRz a7 y¥— (NC) | B vy b AE]
~DERBATES /A e
4, 7u Yz MEHEE
7mYx/ b CO2 HEH & Cco2 F» PE,
A NR—HEFM T a7 L | B ¥ Uy b AE
v — (IC) ~DEFRAES R /4 e

112




(5)-6 Project Design Document (%%)

A FulxZ rOER
Al a7 4

AV FEEE T A~DA 3 — & LK RS E A

A2 a7 b ROSEEM & OV E T3S O 2

JEMEZER S AT AOBEIITER O FER S H, K7 uy =/ b CIEIBEFZERIEAEE A
VN—H RIS EAE (ON— Ko =7) 1T P 5 2 ERTIcEREE L, BRI,
BETF0D 90KW O —EHRZE R LMD 0 12 90KW DT = 7 AL (V-M OflAEE) @
A =2 REREME DB DR ZIRET D, THIC LY =3 LF—ffifs, CO2 HEh
IR, JEER = 2 N O RBUUR N & b3 5,

S BT, A =X RIS TR OFRE & FIRFIZHE 2 5 2B R ZHEIL LDk
W, AV 8=V —FLT7 78— —=5nbD7Tu—%1tv5, NLr oy X528 T 5,
LR T e —H OB, A2 B 77 ORM, Li— % 7 Offi 5 sk (B,
TRAXF R AT DR TH 5, HRHRIHMIOBFMFIT, LEIZIG T T, BB Fp ]
VT A ENT 4 7l FRREEHE OB A ST S b L—= TR S,

A3. u =7 FNOEEGET (REEEE 25 Te)

£ 44 A4 K

IH IR ~vNF T a TN

/T /HA X 73

FTAEH Gat No. 318, Gaon Urse, Tal. Maval, Pune — 410 506. India
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TR T

X 2-19 7r¥=Z b A b OFERHIX

A4 Fulxr NBINEAL

A K

Mahindra Hinoday Ind. Ltd.

HA

BRSCAHE B AL ERES A7 5 (OB B3 A HER)

A5 = s I

TnY=7 hORIGH BHRE
FASRVES/ NS V| 15 4F

A6. JoiEED S O EER

BIROT 0= 7 TR HAD DI v — 5 R RO ISR TbI S,
PRI B YR S 27 A (IES) [REEAT ) 7 BEO B LTHIA Y v 70 b L—

=T ERFET D,

B. AR FERmOEA
B.1. FikimDiEiR

RN - AL

JCM-JP-**_Fx*%*

(IR BAELERL )

NeVa v EE

Ver. ** ({ERH)

B2. 7'u Y= hAVAGRI L OwE HATEE 2 &0 X DT T NS B S A

T 2 J5 i D rvxr M
21 AK7my =y MI BFOEREMREL | RS FIHREERA L THWDEA 7Y 2

A N — 2 KL~ D T LV — T >
TTBH LI BIEMER Y AT LD
WETH D,

—EAMER A A N — & LM
TV —=RT v 74T 5HTHD,
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2

A n— a2 RZEKEAE & AN 2 D
A2 S JEMRIT YA PO &0
AT CHEEH S0,

A N —H R ZEL TR & 2T
HIAAZ U 2 —R B JEME T
BN EoGrchiEH &
AN

22+ 3

JEMEZER S AT DI A R CIXEES
THNAF—ETHY | FERAVITA 3 —
ZREOE AT 2L —H{ifB LW
CO2 PEHHKIZ 27223 5,

T OAGHEIEE LA 6,480
MWh T, Z® 10~20% % 225 EHE
55, A v —x NESEHE
BB T X 0 45 302t @ CO2 HIljik
DHIAEND,

Z: 4

%xf%wmwﬁlizw% (o
2 IS WTCEHHIFTRE Th 5, 2%
JEfEHED 1 Z 1 ZIIATFARETH D,

78 RE AR~ D = R L F— AL
B O 2 CRHAIFTEE T D,

ZR5

L77 VAV A - Tar e by
TV FOEKIIEERE L TV 5 EEHEH
E{/\/‘E‘jﬂéo

BRUTEEME DT D,

C. SEHHIBEPEE
Cl uv=7 MIEETHETOPENIR L BEET D IREZE T A

LR O HEH
HEHITR TRIEAL A A
A7 Y 2 — RIS AR O E CcOo2
a7 N TOHEH
A 2R RIS R TR D B ) cO?2

C2 7uv=7 MIBETLZETOHHELOE=F T HRA |k
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C.3. HAFEDHEEYEH BHIT R

1 BUR OHEE Ta Y=y NETHRO | HEEPE L

PEHE(tCO2) | HEEHEH E(tCO2) (tCO2e)

14-H 755 453 302

2 F-H 755 453 302

34F-H 755 453 302

4%-H 755 453 302

54-H 755 453 302

A8 (5 4[] (tCO2e) | 3,775 2,265 1,510

D. RETREFM
KTw Y=l FOBREA /37 Nl OB 24 B EL

E. BLMAIERRE L 0=
E.1 BHFIFRRE D DR

IGES & TERI X HZFERES AT ADEFHZ L 4R T 2014 4 10 A 10 H(Z Mahindra Hinoday
FRIZ AN T A 8 — 2 R KR O St FI R IZ B9~ 2 BLHGR A 4 55 L 7=, A&
B & LA 13 E 3 D Kushal Triredi FC & DR LB Z 2o 7=, RIKEEAFIZHEROELL
R RS RA~OWEE R L, Rt 2 BEOBEFY AT 20E=4 1 > 7 OFEi
WA EH LT, T —ZUUE & 0 2 Ehi i L7223, a7 HIUET — & O EfEPEA+
SyTCIEL | A = F RELEMEE AN DR AN R B OV TRESITRIERTET
(VX NS 7=,

E2. ERZRENOGDOD AL FBIORAMOE LD
TEME BB RITIRE L2IE00 TH A0, BIE, fiEL»bDa XA F&ffFo T
WAHEZATHAD,

F. W&k

JERE 22 S ER D 2 v 7

RS

(1) E=2YV rmEy—h &AT—F)
() =4V 7RtHEy— b GHR7rERA—1)
() E=#V v — bk
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PDD D& IEJEE

Ne— g H f EENE
01.0 201542 A6 H HIR

(7) BIR
BIERA): T=% U 7 HE s — b~ (AT — k) [attachment to PDD for Mahindra Hinoday Co.
Ltd]

Table 1: Parameters to be monitored fo calculate baseline emission

(a) b (0 @ (@ ] (0) (h) (i 0
Monitoring Paramet Descriptionofdata  Estimate Units Monitoring Source ofdata Measurement methods Monitoring ~ Other
point Ho. ~ ers d Values option and procedures frequency  comments
TNOCOAELIRE BB HC02/  |OpfionA |EIRETED EFENELOLLES |Eververfication
307 M At R (R
£l
22 o |l my Opfion B |72R 4, #0204, 5REHHL  |Everyverfication
T
23 FLA |RRTTATH 290 |A Option B (D2A%, 4t (N2AZ. ML (Everyverfication
L
25 NE 090 Opfion A [EREREHD EMEHEHOALE (Everyverification
BatfE R (R
£l
26 AOH | 7740 [BE/E |Optionc |Fromthesite  |Monitored data or hearing | contunious

Table 2: Project-specific parameters o calculate project emission
(@) b @ ] (0) (h) (i) ]
Monitoring Paramet Descriptionofdata  Estimate Units Monitoring Source ofdata Measurement methods Monitoring ~ Other
point Ho. ~ ers d Values option and procedures frequency  comments

T2y Option B |E {8 EEN Fvery verification
=i )i-A
BELDMEAZE
|- LAHINE R R
(Els
Table3: Ex-ante estimation of C0, emission reductions
(0, emission Units
02 RGOV
Monitoring option

Option& | Based an public datawhichis measured by entities ather than the project participarts (Dataused: publichyrecognized data such as statistical data and specifications)

OptionB  |Based o catalagues, Information plates, andfar heating

OptionC | Based anthe actual measurement using measuring equipments (Data used measuredvalues] or hearing
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BIERQR): E=% VU > 7 FHH > — b Monitoring Plan Sheets (7% 7" = & 22— ) [attachment to
PDD for Mahindra Hinoday Co. Ltd]

1. [k COBFE BT H TxILE (& B TEre
— D fifi £ -
11[RILR CO2AFet B 302 CO,t v |ERy
2. BEE |
21 @A D COHk it 17 8 098 |C02=n |EEF
H= L
07w
F B3
21|VE@h S IE 220 W oV
23| 2AFE T T 290 A FLA
24|=fgD My — 2D B E 173
26|H== 09
2.6 4 Fd] 18 5 0% 7,704 IR |AOH
2TIEHFER T 7O F L T — 40 y X

DB A = B — iSO
e~ D EIC L 5 HIELE
HEBEOE S
377 L ABRE R

3NU 27 L Rc02EE 8 7541439574 \co, |+ v |REy

F2|EERI T 7 7 o Lo T — B 7695407729 |4 0O 2w  |AEIyne
(NC) ~DEMEARNR kB

a0y o R EE

A70v =9 F COEt & 352.4899745|1C0, | v |PEY

32|48 — B 4B T 7 o |Eh 461724 4637 |+ 002w  |AElyic
Lt — (10) A kB A
flts A ENE

IS (3): =4V 7 H s — b [attachment to PDD for Mahindra Hinoday Co. Ltd]

Responsible personnel Role

TOCIIDEERKER, FHA- B2V ICETHKE-

R EMERAORSERESE B OERE

BEMBE=RYL T DER. TOUTHMEEERRT— A5 S
. e LEZAULT AT LOERUBEEL, T= 415  IRES
TRV THR D NE=F— Rl SE N AR RT3, T4 O
HO =Gt [t I —EEHET 5.

T—AN—REE T T AN EHMGREL. B&

TRCzrEIN =Dy URER, 7SR IE S 2 Ay I DEBES 5.

BERINESLIVE= AT BHIZH > TRTIL YR —A

RHYI F5ER.
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2.3 fifiim « B OMED T

AAEFE IGES & TERI A3 L 72 [EAFZER > AT LD Ei Al REMERA (FS) TiE, 5
TEDMNOY A MIBNTH, JEMEZER S AT LAEROBAIZ L5 CO2 HEHEIEAR T
TXNNDHD Lo, BARRRUERR ORI, BEEORKDS « A, RE -
HEAREEIC L > CTRENER D720, T ORENER CO2 HIBZhARITR 5.

SRARELIL, FEICMIT T2Et oo, SEED FS & F i L 72 Bii{3E 6 tho N,
CO2 HIBZN R, 72 b N, KT r Y=V NEES~OBEOFERMEC E MBS 2 MG
BEt L, MERRT Yy AREWERbNS 3thEaxRIZ, 7ru—T v T HEFELL
TREMRAAE (DS) OEfiEMatL Tnd, T ldtic, AREELZHRICFS 29 TH X
IEEZEZTND, TNETA Y FTOIRENTIHREEEZNRE LTI o=, HARE
ETAARDOERFEHITA~OHIE DL H O SN RHETH D H0 0, HAREE~DREMIZ X
DAY RIZBNTET XL CO2HIFIEBI D A ' — RAEE S - LB CE . HREE~
DREMAZEC T, TR, S0k L EE PRV MRV, EWHRERDZ 72
AR EEDGEMILH D720, WEEDIEBIZMZ 2N EZZTWND,

7272 L, BREA U RIXICM OBADRKAR CTHLZ &b, BRpATIEIT ey =2 b
ELTIR SN, ZD728, REHE T TILICM A S N7 BRIZHES T FE IS
DRND KD RPHEEOFIE B X - OFEIIHE A IR TH H, £ 2T, Ak
D DS HEOFEIFI EWITL T, Ao "—FXar T Ly h—0#EA% AAOHIM (%
) OEAE, ICM 2O PTICH D THEANREL O ebERNHIUE, BAZEL, *
DEBNHFEEZPE L THDZEBMRFTL TN, TR ERFHD, EBUCHN (i) 28
ALTWEE 2 BN A )T HARDIRRFBEAMOBANR AR L 225 K 9 7 A% — L4
AL R BARBOMG N ORETEB I 7o THWETZW, 2 b OFRRRIRFED T D
DY HIERINEH L 2D,
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7 2-5

WATREMEA « A A ZER

BEEHIZBE 9~ 2 SRR & OHEEN R
GHCHIH AR Z BMELEA o FDEE TAN BT EMER VAT LRED=OD/N—FIrr7 ERDEACHT 2REDEED

BEYIE N—RYz7 /BBOBA | EEFHEAINE | EEHHEN (EEEGIRAN (DHERA(BFE | #FREERGMA [Co2 b5 O HIEIZH
ICEET 30ER (kWh./ $F) B (Ton /%) | BBARs/E) | ATH) (FH) (4F) MEHERRA
(FH.7Co2 1+ Hlm)
Install Inverter A.C 308,160 287 1,848,960 7,000 1.9 24.4
(NL-0)
Install Inverter A.C 308,160 287 1,848,960 7,000 1.9 24.4
(NL-1)
Install Inverter A.C 256,543 239 1,539,259 5,000 1.6 20.9
(NL-2)
Install two stages A.C 391,500 384 2,349,000 30,000 6.4
Mahindra
Hinoday Co. Ltd [install Booster 108,864 106 653,184 3,000 23 28.3
Ahmednagar Install Inverter A.C 350,000 343 2,362,500 10,000 2.1 29.2
Forging Co. Ltd. Install 2 stage A.C 130,500 128 880,875 10,000 5.7
Bombay Dyeing |[Install Inverter A.C 60,830 56 334565 3,000 4.5
Co. Ltd.
Install Inverter A.C 660,200 647 4852470 12,000 1.2 18.5
Arvind Textile
Co. Ltd.
Install high-efficiency 158,000 155 1161300 4500 1.9 29.0
drain trap
Install Inverter A.C 660,200 647 3961200 12,000 15 18.5
Morarjee Textile
Co. Ltd.
Install Booster 109,000 107 654000 1,400 11 13.1
Install Inverter A.C 660,200 647 3631100 12,000 1.7 185
Raymond UCO
textile Install high-efficiency 63,200 62 347600 1,800 2.6 29.0
drain trap

120



(2 3R]
IGES and TERI, 2014. Research Partnership for the Application of Low Carbon Technology for
Sustainable Development (ALCT), eds Shiga, Y., Rabhi, A., Ghosh, A. M., Sharma, G., Tachibana,
M., Hong, Y., and Suzuki, Y., IGES Kansai Research Centre, Kobe, Japan.

INSIATHYE N HUERBRBZERIEAFZEREEE (IGES) Fpk 25 4EJEEREi A it ¥ —HHA 7 &
v k7 LYy MHIE R EOEREIZET -7 27 BRI EIT D MRV (RIS S R T3t
¥ EHWEEQM) PR 26 43 H(2014)

SAMTEN  HIERERBTERISHTIEREBE (IGES) VR 22 FFET 7 « a7 4 v b = 77—
FHEME S — b T — 2y TS TCIHARREE KBRS K 23 45 3 1 (2011)

Rk 21 FIEAMNGE R AR > FIERIFEM (G =F 7)) #iEE R 22 4 3 A
(2010)(http://www.mofa.go.jp/mofaj/gaiko/oda/shiryo/hyouka/kunibetu/gai/india/kuni09 01 index.h
tml)(2014 4E 11 H 10 H & [R)

B H ARG S, RS =R AT, SRk =7 ) 7S, K
St B BRI SR o ¥ —ERk22 4R BE HERIE R Lo S H i M S e 3 o Bk ZE
O— 7 AMFOE T RN AR 5 E Eak234-3 H (2011)

UN DESA, 2009. World Population Prospects: The 2008 Revision.
IGES Monthly Asian Focus £ffii FIREZR T T ~DOR [ > R3ED 2D B 720 K A2 Bl

FEFR—FEH 240 5 PAT AF— L — |
http://www.iges.or.jp/jp/archive/Asianfocus/asianfocus201104.html (2014 4E 11 A 10 H & HR)
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E=3-c2)

1) FB1EHE (Fv7FT72%)

H B 201449 A 9 H 15:00~16:30
il WA (HSPERS S AT MRS, AR E=R)
H & Rabhi Abdessalem EATHF9E R, & BT 7 EEHER

WmAERI R BATE R (HSIERg) . SN A EEMIEE  (H LPEH)
WEFE | * Yoy FOSENREERE X O H RO

* I ICBEI T 2 NE - FIESE OMEGR

* BT —27 v a v FIZBT 2 NEORER

Z DAl

(FvoAT7%E: BREIZLSHR)
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(2 BMHFEE - V—2vav”

(2-1 BiHFAE

H B 2014410 H5 H~12 H

e il Nagpur & Pune (Maharashtra /1), Ahmedabad (Gujarat JN), - > N

A8 A O | (BAMED Rabhi Abdessalem FATLAFFEE

* R R BAFTER (HALPERR) . SRS EEMNIEE (HLER)
(A > F{H]) Chetankumar Sangole 7 = 7 —_ Vivek Sharma #f%t &

A A 45 4 | Nagpur : 2 7 7 (ki)

¥ Ahmedabad : 1 % 7 (il 3)

Pune : 3 Pl (MRMEZE. $EOE3E. BREZ)

(St AT REME A
* S ATREMERAIN A, B L OUEERERNE & & Coai A e 52kt vl REMERR
BHRE IR LS,

Nagpur 1 (Raymond #f ; #ik#E )
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Pune 2 (Ahmednagar *f: ; §&1&53)

Pune 3 (Mahindra £t ; #1&3%)
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-2 9—2rvav?

H i 2014410 H 11 H 9:30 ~ 15:00

2Bl Pune, Maharashtra |, - > K

T IGES - TERI (3t{#)

W/ ~NT Va2 b7 =R F —BF A (Maharashtra Energy Development
Agency (MEDA), India)

ZINER | 554

* U—gvavTWiE TV BINEY A N, BREEHZIOW T,

WG EALESM],
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Q) FE2MEEHE (T v77T v7r2E)

H BF 201542 H 3 H 10:00 ~ 13:00
St AR, =2—7 U — (TERI Z#=)
H (IGES) Rabhi Abdessalem F={T-AF%2 &
(TERI) Girish Sethi #i5. ProsantPal =7 7 = 1 —,
Mohan Ghosh 7 = 7 —_ Chetankumar Sangole 7 — 72—
ks | * AFEOT Yl NOXKNIIEBOMREREY KXY

> DU SN mT REVERR ARG RS B D iR & thak
*  TERI SEJi&Eh# & o0 O AR & e
* R LI OTEENCBE9 5 E A HA
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