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“Aiming for y and Profit—Making
nt”

DAIKIN Industry, Ltd., Shiga Plant




Introduction of Shiga Plant

Production Base in Japan for Residential Air Conditioner

location
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Overall View of Shiga Plant
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Concept of Shiga Plant
Fine & Amenity

supply of amenity with high satisfaction through
commodities with high standard

workshop with amenity — supply of commodities of top grade

Environmental eco— friendly and profit yielding plant

Activity




Brief Background of Shiga Plant (focusing on production
system/environment and quality matters)

History

Start of Shiga Plant operation
Becomes a certified factory qualified to affix the JIS mark
letal et Ton of PS5 Produstion Sy
Industrial standardization and quality control. “Osaka Bureau of Economy, Trade and Industry Directory General’s Award”

“ National Research Institute President’s Prize”

“‘Ministry of International Trade and Industry Minister’s Award”

ISO14001 Certification Registration

TR Susgizl]

Excellent high pressure gas production plant. “High pressure Gas Safety Institution of Japan Security Association President’s Award”
Enzrzy Conssrvaton CGrand Prizs

Enzrgy Gonssrvation Alr—conditionsr Wit 2 ¢

<oellsnse “Agsncy for Matuezl Resourcss zind Ensrgy Dirscior Ganzral’s Ayzird”
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Production Process Flow

Sheet metal
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Compressor
Raw Material prOdUCt jon

Bl Product
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Outline of Energy Usage




Energy Consumption Status (1)
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Status of CO, emission
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FY2002 Emission
18, 895(t-CO,)

1.5 times more in
comparison with FY92

s Grade A fuel oil
Kerosene

s Town gas
Electricity

Energy unit

Fuel conversion
Heavy oil boiler

L1

Gas boiler

Steam heater suspended from the FY2002

ceiling . .
Unit consumption

48% reduction

(ratio FY1992)
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Energy Usage Status (2)

Fuel oil

Town 19

gas
13%

12,506K1LC

Electricity
86 %

Chart 3 Contents of 2002
consumption per energy




Energy Consumption Status (3)

Indirect division
Development 11%

division
19%

12,506KI1C

Production
division
70%

Chart 4 Contents of 2002 consumption per division




Target Actions for Energy Conservation

€ Company Target

[15% reduction of energy unit for 2000 in comparison with FY1992]

Energy converted in crude oil (kI)

Energy unit —

Production on ’92 cost base (¥100M)

¢ Targets Energy Conservation Law

[over 1% reduction of energy unit in comparison with the previous year]

Electricity consumption for production (1,000 kwh)

No. of products (1,000 sets)

Energy unit —

Chart5 Energy Conservation Activity Targets




Organization

Shiga Plant Manager

Environmental Responsibility

(General Manager of General Affairs) Shiga Plant Environment Committee

Waste control supervisor
Specially controlled products Manager
Energy manager

Air Conditioning

g Emm Emm s Em e o -y gm = mm me o .- .- -y,

/ \ 7 \
N ) ) Energy Conservation
Compressor G aste reduction meeting gyMeetin

System Solutions Laboratory (===

) Secretariat
- Secretariat

, TP : Production Department
Air conditioning Production Department _ P
Technology Laboratory Environment G Environment G
Z (Energy Supply Department)
Division
i Selected Members from
Logistics Selected members from :
e each sections (10 people) each sections
D|V||on Peop (10 people)
General Affairs (g




Target and Results of Voluntary plan

20 g \ . . Company-wide
' : : target 15%
18 i : : : : reduction

16

Energy unit 14
converted in

crude oil
(KL&100 12
million)

L Energy unit tends

to worsen
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Chart8 Change in energy unit




Change of Basic Concept of Energy Saving Activity

/ » Energy saving activity on old concept \

enlightening and stingy superficial

energy saving activity energy saving activity

1 |

» Energy saving activity on new concept




Energy Analysis Line

[ Heat— Exchanger Assembly Line ]

Product : Indoor unit of ceiling embedded Casette

Heat— Exchanger Fabrication Line]

Parts Wareh

Picking Line |

Casing Fabrication & Assembly Line ]




Energy Analysis on New Concept (1)
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Energy Analysis on New Concept (2)

[energy unit]
(0.93E) 102.5E

(1.0) 100E

(1.08E) 975E

xenergy unit for production of 100 sets

75E ", ) ™ 75E + 25E)/ 100 sets = 1.0 E

energy unit for production of 90 sets
(75E + 22.5E)/ 90 sets = 1.08 E
energy
amount

90 sets 100 sets 110 sets

production ————fy

Fig. 10 Influence of Fixed Energy to Energy Unit




Classification of Energy Saving

Saving Method category Saving Items
 removing idle fluorescent and mercury lamps
lighting .
- turning off when not needed
EI. . t. f Cons— air— Conditioni_ng - strict contral of setting temperatures (28 °C for caaling and 20 °C for heating)
imination o umption  |turning off idle equipment - assured management of on— and off— time of power supply for
energy waste and at breaks the line facilities by clarifving the persons in charge
Supply optimum transformer * repairing air— leakage through the energy saving patrol
operation - repairing water— leakase throush the Energy saving patrol
Maintenance of leakage prevention - repairing air leakage by energy—  saving patrol
_ - _repairing water leakage by energy—  saving patro
function Cons iring water leakage b ing_patrol
(aggravation due to umption cleaning and overhauling . clean.lng air— filters for air— condltlo.ners and‘ ?ther systems
negligence) - washing the heat— exchangers for air— conditioners |
thermal insulation - repairing abrasion and gaps
Replacement with energy—
saving type - changing fluorescent lamps to Energy saving type
(40 W — 36 W)
; — * introducing “Ecoeyes” to utilize midnight power (peak— shi
Introduction of energy introducing “E ” to utili idnight (peak— shift)
saving Equipmen - installing water— spray (“Enecut”) to air— conditioner outdoor equipment (condenser;
Improvement o Cons— ing Equipment ( ) ¢ )
facility umption . - prevention of idling (changing to the circuit to shut down the
. . changing control method N . .
(energy efficiency, system when not fabricating) from fixed energy to variable energy
etc.) changing testing method - prevention of idling (use of timer)
(fixed — proportional) - changing the control method of calorie meter
increasing system efficiency -_increasing the efficiency of air— conditioning for F6 line
utilization of natural energy - changine
Supp|y introduction of energy— - changing to high— efficiency motors (for such cooling water pumps

saving equipment

as compressors and dry air in the plant)

optimization of energy
supply method

- stoppage of supply system by using timer in line with the line shut- down

- optimum operation in accordance with the load of cooling— water pump in the plant

supply voltage

- decreasing supply voltage for lighting circuit (4%)

structuring energy

-_introduci = i jr=

Enlightenment of Energy

| Consenvation

enhancement of employees’

Energy Conservation awareness

* broadcasting for PR of Energy  saving

+ publishing bulletins for PR of Energv saving

Table of Energy Conservation Methods




Energy Conservation Plan

Deletion method Action items FY1998 FY2000

Waste removal lighting —
Consumer| Air conditioning ——
Turing off idle equipment and at breaks ——

Optimization of transformer operation

Supplier
Function maintenance Leakage prevention

(Worsens if left Consumer | Cleaning, overhauling

unattended . .
) thermal insulation

Replacement to energy conserving version

FaCI||ty Installation of energy conserving machine

improvement

change in controlling method (fixed to proportion

(Energy eﬁ:iciency etc) change in testing method (fixed to proportional
Consumer

Increased system efficiency

Utilization of natural energy

Installation of energy conserving machine

Optimization of energy supplying method

Supply voltage

Supplier

Construction of energy control

nergy conservation enhancement activity Employees to be conscious of energy
conservation

Energy Consumption Activity Plan




Improvement Case (1)

L- bent rig for heat exchange

Fixed Energy Required Measure Measure Taken

idle operation of changing circuit to adding “circuit
. t tic st f hydrauli . .
hydraulic pump zﬂr:;na 'c stop ot hvdratlie 1 check” to inspection
table

consumption of 100 | clarifying switch to Spechifying plerson in charge
' t
W during breaks turn off on the pane

consumption of 500 W | clarifying the timing to specifying person in charge
at standby turn— on power source | on the panel
for standby




Improvement Case (2)

products of 600 production with

sets / shift max line speed
energy unit = 1.2 energy unit = 1.0 [ products of 1200 sets by the line \

with capacity of 800 sets / 8 hr]

Shift 1§ Shift2
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Case study of improvement (3)

r Preparation of an instruction sheet Power Board of eqmpment

Group 5 of the 2nd Manufacturing Section

1
|
|
(@ To indicate the names of a section |
and a group in charge of management and |
|
|
|
|
|

Name of power board: F6 Line Fin Press

the name of a power board

Persons in charge Group A — Leader: Akira Katabuchi

L 4

@ To divide the persons in charge into Sub-leader: Kojiro Maeda
Group A and Group B and write the names_
of the leader and sub—leader of each

group

/7
N v
v

Group B — Leader: Yoshihiko Sakai

N

Sub-leader: Tomoya Tanaka

-

@ To indicate the time to turn the
switch ON and OFF

Daytime Night
Time to switch on 08:35 21:35
Time to switch off 17:20 05:20

Result : A¥820,000/year

@ To control the tags by color for each
ON-OFF operation




Improvement Case (3)

Installation of Air— Conditioner “Enecut”

Number of Installation

No. 1 Factory 17 sets

No. 2 Factory 10 sets

No. 3 Factory 21 sets

Others 0 sets

Total 57 sets

Energy Saving Effects

~about 13 % reduction of power consumption per set

* about 20 % cost reduction including demand decrease
effect

Effect — 1 : cost reduction of ¥ 444,000 / year (reduced
electric power)

Effect — 2 : cost reduction of ¥ 649,000 / year (reduced
demand on electric power)

“Enecut”

LTI

8 O

i




Case study of improvement (5) w

* Technical Development Prize of

the Japan Hydraulics and Pneumatics Societ)
* President’s Prize of

the Japan Machinery Federation
< ]

Hybrid hydraulic pumping system

" To supply the quantity of flow in accordance
with loaded condition as required

* Number installed: 8 units (machining line)

Machining

Conventional

pump

process

A31914309]@ pawnsuoy

AT |

TRl R L TELAL

‘ Result : A¥128,000/year




Case study of improvement (6)

Pumping Loaded condition at the time
quantity of the factory construction |

Pumping

Switchover to e

Load inverter—controlled

fluctuatio— operation
ns by

change in

layout and

the
1 2 3 45 6 7 8 9101112 installati-

(month) on of an
air—-
conditioner

2
(1]
=
(2}
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Load fluctuations by change in layout an

1 2 3 45 6 7 8 9 1011 12
(month)

the installation of an air—conditioner

The fixed energy consumption began to fluctuate
owing to switchover to the inverter—controlled operation

based on the load follow—up mechanism.

1 2 3 45 6 7 8 9101112

(month) Result . A¥1,476,000/year




Case study of improvement (7) oy et xcger i Higor ffclne

by lifting the heat exchanger using a in house made
— L

Drying method: “Lean rack method”

Drying method: “Parallel cross method”

24 units/15 minutes (Set temperature: 120°C) 48 units/15 minutes (Set temperature: 120°C)

Result : A¥870,000/year




Case study of improvement (8)

Energy could be saved approximately by 25% just by switching the copper stabilizer

to the inverter—controlled stabilizer without changing the existing lighting system.

Use the lighting equipment

To change 400 units

with two FLR40W lamps
FLR mini—inverter

- 2 Stabilizer newly installed:
Mini—inverter 40W type for FLR

To change the
stabilizer only Result : A¥708,000/year




Improvement Case (4)

Facility for No. 1 Peak— Cut
Old Con New Con cooling : 28 °C

set . o
temperature heating : 20 °C

Energy Saving activity, stingy activity Energy saving activity, activity for efficiency
- turning off only visible item such as * Turning on only when needed, and

fluorescent lamp turning off when not needed any longer. Cooperate for prevention of global
warming !

person in charge John

Fig. 17 Set Temperature Specification Label for Air—
Con

%I*PR#E I RbO—)L | HIAXAIIFER | S T RPN

Fig. 16 Renovation of Energy Saving Awareness
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Fig.20 Eco—Activity for Energy Saving




(NO,E-09-006)

Broadcasting for PR of
Energy Saving Feb. 3 1998

Energy Saving Sub— Commitee

broadcasting is given for PR of Energyv Saving.

For the purpose of enhancing awareness of Energy saving, broadcasting is given for PR
of Energy Saving.

1. Contents of Broadcasting

Let’ s promote Energy saving for the sake of the global environment by

beginning with what you can.

» Turn off the lights not in use at lunch times and breaks .

+ Set office and meeting rooms temperature as specified.

* Turn on light only when you need one, and turn off as soon as you
don’ t need any longer.

Old Concept New Concept

Save energy with the stingy- - You may use when you need, but
minded activity. use at the maximum efficiency.

2. | Broadcasting Starting : on November 1, 2001

12 noon for Workshops
12:20 pm for Offices %/

You can start Energy Conservation by yourself !

Switch on when you need, and switch off when you
don’t need any longer.

If you change your concept, you can solve th
problenf.
[Next bulletin scheduled on Marcl
12, 2001]




Energy Saving on PR June 30 1997

Energy Saving Sub—
Committee

Energy cost at our factory is
¥ 600 million / year .

Energy cost required for making one product is
¥ 700.

Energy cost at our offices is
¥ 72,000 / person x year

You can start Energy Saving on by yourself !

Switch on when you need, and switch off when vy
don’t need any longer

J

Power consumption in summer sky rocketing !
[Next bulletin scheduled on July 9, 2001]




Enlightenment
Activity

Eco— Activity for Energy Saving

Eco— Activity Table for Energy Saving General Affair Section ( target 30point)
John Daikin

Eco— Activity Item 4/1 4/3 | 4/4 4/29 | 4/30

Turning off lights not in
use

(1 point each)

Turning off desk— top computer
not in use (1 point each)

Cleaning filter of air— conditioner
(6 points each)

Turning off air— conditioner not in
use

(5 points each)

Balance point for target




Set Temperature Specification Label for Air— Conditioner

& Patrol for Energy Saving

Enlightenment
Activity

Facility for No. 1 Peak— Cut Patrol for Eneray Saving

. o
coollng - 28 C Issued by | Energy Saving Sub— Committee

set

' . (@)
temperature heatmg 120 °C Place No.1 Factory Al Line

assigned

person In John Dalikin Indication | air leakage from air driver for
charge assembly

Thank you for your cooperation prevention gzzif;_ Sept 7, 2001 / John Daikin

of Global Warming ! Action

[Set Temperature Specification

Label for Air— Conditioner] [Indication for Correction by Energy

Saving Patrol]
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Energy unit
converted in
crude oil
(KL/¥100
million)

-

2Sotaitus after FY2002

Standard
year

FY2002QD
449% reduction
(FY92 ratio)

- Target

- Result

FY2002©

Comparison with pervious

year 11% reduction

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Results of energy unit




Effect of the countermeasure (2)

EEE Contract
Production is power

on the Qutput

increase 3000
(Unit: 1,000)

A cutback is

¥13,000,000.
1 2500

A cutback is
¥5,000,000

A reduction

of 300

0

2000 (Year) 35




Effect of the countermeasure (3)

Expenses per
production lot

—®— Production lot

Construction of
No. 3 factory
An increase in the

' contract power 600kw.
A cutback by

consumption
. . contract

contract power

300kw
1992
2001
I I I I . I ¥139/piece
§ R H BN




Effect of the countermeasure (4)

Fiscal year

Result

Components and contents of countermeasure

Reduced
guantity

(KL)

Reduced
amount

(In thousand yen)

Direct Section: To stop the cycle of hydraulic pumps of each manufacturing facility
Indirect Section: To wash regularly the heat exchanger of a freezer for testing

Supply Section: To operate the number of units according to the load of a specially high
transformer

Total
952

Total
32,805

Direct Section: To change the air-conditioning method of F6 line
Indirect Section: To operate efficiently each testing equipment by installing a timer
Supply Section: To reduce the contract power (800kw)

Total
726

Total
50,285

Direct Section: To cut back energy by raising the efficiency of line operation

Indirect Section: To operate testing equipment efficiently by cutting down its operation
time

Supply Section: To reduce the contract power (300kw)

Total
45 125

Grand total

128,215

FY2000

-

- A factory excelling in energy management
— Awarded the “Director—-General’s Prize of the Agency of Natural Resource

*National Competition of Model Cases in Energy Saving
— Awarded the “President’s Prize of the Energy Conservation Center”

and Energy”




Conclusion

o~

changing consumption structure motivation power for

further steps of
Energy saving

fixed portion sensible

1 | attained
Energy saving
target

proportional portion activity

Evaluation of
energy saving
results




Future Plan

structuring real— time promoting further
energy management system energy saving

, system for visualizi
[-industry / ~
fact o ian

- pulse pal-| time display of actual
3 perat

ectric Wn, o
emperafu umidity "

WS

comparison of etectric power

No. 3 factor No. 2 factor . No.1 factory °t

4 2 7el

line— specific & facility— specific energy management T #

(electric power, city gas, water, etc.)

1 [ 4 v - - A
~ ehergy unit calculation svste

automated

air— conditioner demand controller billing 0 eniorEy
function 150 ynjit
[ 1 | |

\

0
1357 9 11131517 1921 23

hour




total energy management system for factories
supplying the total solution regarding Energy Conservation
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Our Waste Red
“Recycling res sludge to tissue paper”

Daikin Industries, Ltd. Shiga Plant
41




Outline of Management Regarding Environment
Preservation
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Concept of Creating a Company

Fine & Amenity

Pursuing Amenity

provides amenity with high satisfaction
and high quality

Comfortable working place — provides the best product

. Continuous engagement which is friendly to
environmental ]
activity the environment




Definition of Waste

B Internal recycling goods

B Reclamation/simple incineration gq

[ External recycling goods(includesivalued gpods;

pods

0 Excluded goods
General waste
aste (Saleable material *Industrial waste* General waste

Internal recycling External recycling
| goods goods Reclamatlon/ Construction
waste
material/harmful
goods substance/infectio
Zero waste us substance

(Res}h forming products print (Items of value*recycling incineration
I substrate etc. g0

excluded




Definition of Recycling

Material Recycle Thermal Recycle

HEZINELD
2
Saleable Raw 5 during Incifsracion
goods material

Recycle Excluded

. Congicigiion YWesis

| Sirnola raslzirmnziilc

e cCHUSHNECICAIRVASTHE! & N N I
A Slrola ecsiezrziEior)

L Soaclzl il e r_LJJrjlnl WEIS




Change in Total Waste (1992-2002)

General waste

Industrial waste

1992

2002

General waste

(unit t)
(recycle) Saleable

material

—

Saleable Industrial waste
material (recycle)

FY1992 ratioA20%
(A865t)




Main Waste Emission Amount per Item (1992-2002)
1992 2002

Waste water

. Waste water
drainage sludge

drainage sludge Sludge  Waste solution

Aluminum 0 3 9% O
scrap 0 Aluminum 79 ’
Wood 5% Waste scrap \

solution Wood
0
Compresspr 35% T

Discharge Discharge
quantity quantity

3301t Sloien

Cardboard _
Scrap iron

Scrap iron 31% Cardboard
boxes

(unit t)




Waste Emission Amount per Division (1992-2002)

General

affairs and 1 992 General 2002

others affair and Compressor

(indirect) others 13%
yAR Compressor (indirect)

954

Total Total
discharge discharge
quantity quantity

4445t

Energy 2%
center

Product(1 Team, Product (1 Team,

2 Teri) 2 Team)
(unit t)




Change in Waste Processing Cost (1992-2002)

Unit ¥M

80

B General waste

B wWaste

60

. "
40 Saleable material

FY92 ratio
3200 increase
(849% up)

> FY92 ratio
A1437
(A27%)

1S09
8uISs900.d




Concept of Waste Reduction Activity

\Waste prevention

Conversion Into saleable products

100% Recycle




To find a dealer who 1s “near, low cost and safe”

@ Total sorting by everyone at the department.

Abolition of dustbins and installation of recycling boxes.

@ Search a nearby collector with low risk and low processing cost.

@ Effort when emitting so as to satisfy collecting standard.

(dewatering of grinding scrap)

\@ Internal Manifest System which raises sorting and cost consciousy

o1




Efforts in Conversion into Saleable Products

To itlrp “yesiaiio g geilazigfa fasollfeas”

/ Effective use of limited resources and recycling of materials Q

produce usable and salable products repeatedly.
(DGrasping precious metal content and to become effective resources by

element analysis of electric parts.
@To become effective resource by sorting waste plastic per types and

grinding internally.

@ Re-commercialization of wood pallets.

\_ %




Efforts In Waste Prevention

\\/aste prevention="a0 not PEING N 60X GERErate Wastie™

éforts Involving all departments and affiliated companies \

@ Promotion of reusing parts delivery boxes.
@ Long-life measure against compressor production process grinding
solution

@ Condensing waste solution at compressor production process.

@ Yield improvement of sheet metal material and aluminum material

® Reusing waste cloth and gloves by cleaning.

K@) Tackling reduction of sludge that occur at waste water processing/

53




Example of Recycling Improvement(3)

Improved emission method so as to obey collecting
standard. (grinding scrap)

Before improvement After improvement

Installed a grinding lubricant converger
and now emitted after grinding

was emitted, inclusive of grinding lubricant has been collected
k lubricant / \

Grinding scrap of casting and stone




Example of Recycling Improvement (4)

Internal Manifest System which raises sorting and cost
conscious

Waste collecting location
Internal manifest Resource collecting map and control chartp)

order center processing departghent




Example of Conversion into Saleable Material Improvement (2)

[tems to become saleable by a further sorting of waste
plastic and internal grinding

Before improvement After improvement

After sorting at recycling location,
proceeds to grinding process.

Reduced to power by plastic
grinding machine

Mixed emission of plastic




Example of Conversion into Saleable Material Improvement (2)

Reusing part delivery boxes

Before improvement After improvement

Overseas (Reusable palette made of

A palette must be underneath
metal )

cardboard case.




Example of Waste Prevention Improvement (4)

Yield improvement of sheet metal and aluminum
material

Before improvement After improvement

o




Example of Waste Prevention Improvement (5)
Reusing waste cloth/protection gloves by
cleaning

Before Improvement After Improvement

Waste occurrence amount Waste occurrence amount

60t/year 1.6

\ J \_ rovyer




Summary of Waste Reduction Activity

Search on—site recycling dealers that are near inexpensive and safe

RBCYC le Achievement and continuance of sorting activity by everyone
100% action

Preparation for items to be saleable based on material recycling

100% recycling and contribute to lower cost.

Change for action to enable continuance as a company

Action for items to
* Traditional waste to be of value as well (further searching dealers and

become saleable sorting)

= FY92 ratio, ¥3.2 M increase in selling profit

* Emission and processing cost can both be reduced at the same time.

= Effective action unnecessary of recycling energy.
Action for waste

prevention * FY92 ratio, 865t of emission reduced.

* FY92 ratio, ¥1.4 M processing cost reduced.




Future Activity Plan

2001~

*Continued recycling engagement

*Conversion to valued goods engagement, based on material recycling
—internationally as well

*For reduction in total discharge quantity, engagement in occurrence control

from engineering development stage.

-ISO 14001 Daikin nationally unified certification (next spring—plan)

*Target Nikkei Environmental Management Ranking within 10t place for 3
consecutive years

1992~2001

*Engagement targeting only industrial waste
»Zero waste emission="100% recycle
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