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1. General Situation of the Japanese Automobile Industry

1.1 Automotive shipments in value terms (1998)

Automotive shipments are the second largest industrial sector of the Japanese economy
(after electrical machinery and equipment), By the latest accounts, they represent 13% of the
value of the nation’s total manufacturing shipments and 29.1% of the value of the machinery
industries” combined shipments. After two years of gains, the value of domestic automotive
shipments declined 5.1% in 1998 to ¥40,312 billion.

The number of people in Japan engaged in work related to automobiles is approximately
7.3 million. Given that there are currently around 65.7 million workers in Japan, this means that
about one in cvery ten workers is employed directly or indirectly by the automobile industry.
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Table 1 Shipments of major manufacturing industries in value terms (billions of yen)
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118 | 10,646 17.600 |22.235 | 24.954 121235 | 3.457 | 68.246 | 91.815 214 700] 311 99
3909 | 6573 16(51110.821#4,794‘_1'0.524— 1,729 | 37.955 | 57.252 |127.433| 277 é‘a'—_
1 5055 3728| 6803 7330 | 7276 s467| 892 | 22301 | 27,846 690:;5% 45| 79
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1.2 Motor vehicle production

Production

ol motor

vehicles

1

Japan

experienced its second siraight year of decline in
1999, posting a vear-on-vear drop ol 1.5% 1o

4,895,476 units.

This decline is atributable 10

exports weakening under the impact of the strong
ven and to a downturn in domestc sales.

Production figures for most maodels registered
vearon-year falls, with the result that production of
cars, trucks and buses sank below the 10 milhon-unit
level For the Hrst time since 1979,

Passenger car production slipped 0L6% from the
previous vear to 8,100,169 units. However, the mini-
vehicle category (which includes minicars and

millions of urits

. J
1870 1675

T
1980

1990

minitrucks) surged by 32.6%, benefiting from the
strong  demand for new maodels buoilt o
specifications revised in October THY8 10 boost
crashworthiness, and thus partially offsening the
decline in the small car category since 1997,

Truck production continued to decline tor the
fitth year straight, reflecting o fall in goods
distribution and a slump in construction resulting
from the slowdown in some arcas ol husiness activity
and in consumer spending. Production ot buses was
down for the second vear straght, falling by 15.0%
to 18,395 nnits.

Table 2 Motor vehicle production

1991

1992

1993

1994 1997 1588 1999

Year Cars Chy.(%) Trucks  Chg.(%) Buses  Chg.{%) Total Chg.{%)
1999 8,100,169 0.6 1,746,912 -9.8 48,395 15.0 9,895,476 -1.5
1998 8,055,763 -5.1 1,937,078 -20.0 56,953 -8.5 10,049,792 -8.4
1997 8,491,440 8.0 2,421,413 -0.3 62,234 17.1 10,975,08 6.1
1986 7,864,676 3.3 2,428,897 -4.3 53,126 12.4 10,346,699 1.5
1995 7,610,533 25 2,537,737 -6.1 47,266 -3.8 10,195,536 -3.4
1994 7.802,037 -8.1 2,702,970 0.6 49,112 22 10,554,119 6.0
1993 8,493,943 -94 2,685,528 -12.5 48,074 -7.6 11,227,545 -10.2
1992 9,378,694 -3.8 3,068,585 -11.0 52,005 17.0 12,489,284 5.6
1991 6,753,069 -2.0 3,447 914 -1.4 44,449 10.6 13,245,432 -1.8
1990 9,947,972 99 3,498,639 -11.0 40,185 -4.5 13,486,796 3.5
1985 7,646,816 8.1 4,544 688 5.2 79,501 10.2 12,271,095 7.0
1980 7,038,108 14.0 3,913,188 15.2 91,588 46.4 11,042,884 14.6
1975 4,567,854 16.2 2,337,632 -9.2 36,105 -21.2 6,941,591 59
1970 3,178,708 21.7 2,063,883 2.1 46,566 11.3 5,289,157 13.1
1965 696,176 201 1,160,090 4.6 19,348 415 1,875,614 10.2
1960 165,094 1100 308,020 735 8,437 253 481,551 83.2
1955 20,268 40.0 43,857 -11.5 4,807 -16.4 68,932 -1.86
1850 1,584 — 26,501 — 3,503 - 31,597 —
Note Percantage hgures represen! tha change from the preceding yea’
Table 3 1999 Domestic production by manufacturer
Manufacturer Cars Chg.{%) Trucks  ChgJ{%) Buses Chy.(%) Total Chg.{%)
Daihatsu 478,598 17.8 182,998 221 — 66,196 19.6
Fuji Hvy. Ind. 395,042 1.9 86,222 17.3 481,264 12.8
Hino 36,338 0.8 3.195 -15.7 36,533 -0.7
Honda 1,143,458 -0.3 77.496 -19.4 - 1,220,955 -1.8
Isuzu 37.630 -18.0 221,248 -15.0 2,078 -225 260,956 -15.8
Mazda 705,134 -0.2 76,357 -42.0 —_ - 781,491 6.8
Mitsubishi 752,940 0.7 254 311 -21.7 6,644 21.0 1,013,895 6.2
Nissan 209,702 -10.6 169,879 -11.7 5,461 -12.2 1,385,142 -10.7
Nisaan Diesel 21,553 -21.9 1,069 -26.2 22,622 -22.1
Suzuki 679,143 8.6 230,187 26.2 - 909,340 126
Toyota 2,698 503 1.1 389,775 -15.5 29,948 -12.7 3,118,226 -1.5
Total 8,100,169 0.6 1,746,912 -9.8 48,395 -15,0 9,895,476 -15.0

Nota Percentage higures represent the change from Ihe praceding yea:



1.3 Domestic sales of new motor vehicles

Registrations of new motor vehicles in 1999 sank
for the third vear straighy, totalling 5,861,216 units,
or a decline of 0.3% trom the previous vear. This
decline reflects the ongoing slump in consumer
spending and corporate capital investment as a
result of the protracted economic slowdown,

Sales ol passenger cars, however, posted a vear-on-
vear rise of 1.3% to 4,154,084 units, marking the
first increase in three vears, The minicar calegory
100k the spotlight, continuing to benefit from these
vehicles” improved crashworthiness since the
revision of specifications in 1998, Sales of minicars

surged o 1,236,000 units, up by 30.6% over the
previous yvear 1o mark a record high.

Demand for trucks was adversely affeeted by the
continued economic slowdown, a reduction in the
number of vehicles owned by transport operators
and an Increase in joint shipping operations, as well
as by extensions in the length of vehicle service.
New truck registrations fell to 1,692,654 units, a
vear-on-vear drop of 4.5%, marking a decline for the
fourth vear suraight.

Registrations of new buses increased by 2.4%., the
first rise since 1990, '

Table 4 New motor vehicle registrations

rrullions of units

T u
1975 1980

1993

19%1 1997 1998 1999
Year Cars  Chg.(%) Trucks  Chg.(%) Buses  Chg.(%) Total Chy.(%)
1999 4,154,084 15 1,692,654 4. 14,478 24 5.861,216 03
1998 4.093.148 -89 1,772,136 -20.1 14,141 -10.3 5,879,425 126
1997 4,492,006 -3.8 2,217,257 -7.3 15,763 -8.5 6,725,026 -5.0
1996 4,668,728 5.1 2,391,790 -0.5 17,227 -0.4 7,077,745 K|
1995 4,443,906 5.6 2,403,825 46 17.303 -3.0 6,865,034 52
1994 4,210,168 0.3 2,298,685 2.2 17,843 -6.2 6,526,696 0.9
1993 4,199,451 5.7 2,248,803 -94 19,025 -11.8 6,467 279 -7
1992 4,454,012 -8.5 2,483,484 -6.3 21,577 -9.3 6,959,073 -7.5
1991 4,868,233 -4.6 2,632,730 0.6 23,796 4.5 7.524,759 -3.2
1990 5,102,659 15.9 2,649,909 -6.3 24,925 -5.9 7.777.493 7.2
1985 3,104,083 3.3 2,431,178 47 21,573 6.4 5,556,834 22
1980 2,854,176 -6.0 2,137,947 2.2 23,387 -2.5 5,015,510 27
1975 2,737,641 19,7 1,551,454 0.7 19,836 -12.6 4,308,931 1.9
1970 2,379,137 16.8 1,693,502 -4.4 27,828 4.2 4,100,467 6.9
1965 586,287 18.8 1,073,832 9.0 14,843 -2.4 1.674,962 121
1960 145,227 98.8 255,693 612 7,260 12.2 408,180 71.4
1955 20,055 — 40,498 - - 3,977 — 64,530 ——
Noles 1 Figures include rmported vehicigs Sovrcas Japan Autornobie Dealers Assoniaton. Japan Mint-Vahicigs Association
2 Patceniage gures represent ihg change from the preceding year
Table 5 1999 domestic registrations by manufacturer
Manufacturer Cars Chg.(%) Trucks _ Chg.(%) Buses Chg.(%) Total Chg.(%)
Dalhatsu 341574 76 180,950 249 522,524 195
Fuji Hvy. Ind. 219,953 14.0 82,111 35 302,064 8.7
Hino 28,397 3.8 2,132 -11.2 30,529 2.6
Honda 611,063 38 76,328 -17.5 687,391 09
1suzu 1,886 -27.7 72,382 127 1,227 4.2 75,495 -131
Mazda 251,806 5.0 63,454 -19.0 315,260 -0.8
Mitsubishi 324,603 0.2 255,307 -4.7 324 603 02 258,307 -4.7
Nissan 568,170 7.3 204,008 -4.0 1.347 =71 773,552 -142
Nissan Diesef 15,563 ~14.7 590 -25.1 16,153 -151
Suzuki 410,225 4.0 208,988 71 619213 16
Toyota 1,153,368 1.2 498,394 -10.5 4,879 410 1.656,641 26
imports 271,436 2.1 6,772 -32.2 17 564 278,225 09
Total 4,154,084 1.5 1,682,654 -4.5 14,478 24 5,861,216 0.3

Nole. Parcentaga hgures represent the changa lrom tha preceding year
Sources Japan Automobile Deaters Association, fapan Automobile Imporlers Associanon



1.4 Motor vehicles in use and cars per capita

The number of motor vehicles in use on Japanese
roads as of year-end 1999 increased by 0.5% 1o
71,857,480 units,

The United States remains the overwhelming
global leader in the number of vehicles in use, with
almost 210 million units, accounting tor about one
out of three automobiles in use in the world. Japan
holds second place, accounting for about one-tenth
of the estimated 700 million motor vehicles in use
worldwide.

The average age of passenger cars on Japan’s
roads has been increasing, rising by .3 (or one-
fourth) of a vear as of the end of March 1999 10 5.6
vears, its highest age ever. For passenger cars, the
average service life lengthened by 0019 (or about
onessixth}y ol a vear 10 9.63 vears, another record-
setting figure, In werims ol PUsSenger cars per (‘;lpim‘

Japan stands lower than the United States and

Lurope, according to 1998 statstics, which show

Japan with 395 cars per thousand persons, or one

car for every 2.5 persons.

Table 6 Passenger cars’ average service life (as of March of each year)

Year Average age Average service life

1975 3,30 6.72

1980 4.25 8.29

1085 4.57 9.17

1990 464 9.26

1995 4.88 943

1996 5.04 9.27

1997 5.14 9.28

1998 5.33 9.44

1999 560 (.93

0 100 0 W09 400 500 800
US.A. l . A |
italy ‘ ] ‘ . .y
Canada . N8| 22
Germany o8| 2o
Australia - ary
UK ] ' i3
France M8 | 2.2/
Belgium j 457) 2.9
Japan ; 3982

Note: Based on {996 statistics from each country.

Fig. 2 Passenger cars per 1,000 people (Persons per car)



Table 7 Motor vehicle in use (as of the end of each year)

mithong of urnts

70
60
50
40
K
20
10

1970 15;75 | 9!80 1 9185 1990 1991 1992 1993 1594 1885 1986 1997 1998 1999

Year Cars Trucks Buses Other Total Cha.(%)
1999 51,164,901 18,763,891 235676 1,693 012 71,857,480 1.5
1498 49,896,326 19,083,546 237,701 1,600,791 70,818,364 1.2
1897 48,611,230 19,654,917 240,354 1,500,548 70,007,049 1.7
1996 46,868,712 20,092,120 242,243 1,601,444 68,805,073 29
1995 44,680,254 20,432,988 243,095 1,500,784 66,857,121 28
1994 42 678,566 20,670,360 245 387 1,420,734 65,015,047 2.8
1993 40,772,407 20,884,257 247,794 1,361,722 63,266,180 26
1992 38,963,861 21,134,660 248,624 1,314,761 61,661,906 2.9
1991 37,076,065 21,326,629 248,258 1,267,569 59,918,521 3.8
1990 34,924,213 21,324,848 245,668 1,206,996 67,701,725 4.7
1985 27,844,601 17,145,178 231,228 942,377 46,163,384 37
1980 23,659,528 13,193,439 230,020 790,911 37.873,898 10.4
1475 17,236,326 10,089,051 226,284 586,895 28,138,556 46
1970 B,778.975 8,517,507 187,980 341,315 17.825,777 154
1965 2,181,287 4,539,728 102,695 159,259 6,882,969 19.3
1960 457 451 1,589,965 56,192 72,077 2,175,685 242
1955 153,924 679,880 34,421 32,572 900,797 8.5
1950 45,006 261,579 18,308 12,484 337,385 --

Note Percantage hgures represent the changa lrom the preceding year
Source Mimsiry of Transport

-



1.5 Motor vehicle exports

Exports of motor vehicles in 1999 slipped by 2.6%
to 4,408,943 units for the second straight year of
decling,

By destination, exports to North America and
Asia were buoyant, up 18.1% and 9.6%, respectively,
whereas exports to Tatin Amecrica and the Middle
Fast dropped sharply, down 38.3% and 32.3%,

18.5%, making it the biggest export destination,
with a share of 35.3%.

Exports as a proportion of Japan's total domestic
production dipped 1o 44.6%. Meanwhile, the
globalization activities of Japanese automakers
continued 10 make steady progress, with overscas
production in 1998 amounting 1o 6,534,740 units.

respectively. By country, exports o the US rose by

Table 8 Motor vehicle exports

Destination 1970 1975 1980 1985 1990 1995 1996 1997 1998 1999
Asia 149,787 290,134 581,116 710,587 569,143 616,027 620,016 606,389 264,987 290,436
Middle East 26,635 24151 542,955 401,598 283,866 206,446 284881 346,154 455159 308114
Europe 126275 528,486 1,226,954 1,363,694 1,750,497 918,831 948976 1254879 1,370,931 1.329,206
(EU) {(51,514) (383,580) (955,974) (995,489)(1,484,588) (792,058) (802,122)(1,025,688)(1,132.535) (1.155.082}
North America 495608 1,003,954 2,592,577 3,384,562 2,521,823 1,301,218 1,169,073 1,412,055 1,459,338 1,723,598
USA) (422,464} (919,949} (2,407,645)(3,131,997)(2.236,988) (1,228,096) (1,098,504} (1,271,095) (1.313,583) (1,556,419)
Latin America 79,678 143,508 382,231 290,417 216,375  329.064 279,641 437,848 450,128 277,825
Africa 111,244 217,294 322,329 137,729 129,278 137718 134,027 174325 170836 131489
Oceania 97,316 251,426 316,865 426075 344,236 274828 265478 310776 347,194 337,288
QOthar 233 1,298 1,934 15,810 15,994 6,676 9.626 10,776 10,302 10,302
Total 1,086,776 2,677,612 5,966,961 6,730,472 5,831,212 3,790,809 3,771,718 4,553,202 4,528,875 4,408,943

Table 9 Exports by destination

milions of units

-~

B W = Y OB

Ty

T -1 P 1
1970 187, 1980 1698
Year Cars Chg.(%) Trucks Chg.(%) Buses Chyg.(%) Total Chg.(%})
1999 3,757,450 2.0 613,113 -284 38,380 17.7 4,408,943 -9.3
1698 3,684,430 2.9 795528 -135 48,917 10.4 4,528,875 -0.5
1997 3,579,131 251 919,469 13.8 54,602 245 4,653,202 22.7
1996 2,860,080 1.2 807,772 -5.0 43,866 -2.0 3,771,718 -2.1
1995 2896216 -138 849859 -17.2 44 734 9.2 3,790,809 -15.0
1994 3,359,814 1441 1,026,878 -0.7 73,600 -0.6 4,460,292 -111
1993 3.910,584 -11.3 1,033,063 -12.7 74,009 -1.4 5,017,656 -11.5
1992 4,408,864 -1.0 1,183,686 -5.1 75,006 394 5,667,646 -1.5
1991 4,452 233 -0.7 1,247,263 -4.7 53,883 348 5,753,379 -1.3
1690 4,482 130 1.8 1,309,121 9.4 39,961 13.7 5831,212 -0.9
1685 4,426,762 11.2 2,238,104 8.0 65,606 16.7 6,730,472 10.2
1980 3,947,160 27.2 1,953,685 37.2 66,116 79.4 5,966,961 30.8
1975 1,827,286 5.8 33,672 -4.7 16,654 4.3 2,677,612 2.3
1970 725,586 29.5 351,611 20.9 9,579 416 1,086,776 26.7
1965 100,716 50.4 90,923 11.3 2,529 45.8 194,168 29.1
1960 7,013 436 31,028 1223 768 738 38,809 246
1955 2 100.0 807 336 322 4.5 1,231 24.6
1950 7 — 5,409 — 93 — 5,509 —

Note: Percentage hgures represant the change from Ihe preceding year



2. Efforts for the Environment and Actions for Energy-Saving
in the Automobile Industry

2.1 Efforts for the environment in the automobile industry

The Japan Automobile Manufacturers Association, Inc. and automobile manufacturers con-
sider responding to environmental issues (o be of paramount importance, and they make efforts
to develop environmentally less-burdensome motor vehicles and to realize an automotive social

system based on environmental preservation, according to the following action principles.

Action Principles

1. Manufacturers will make comprehensive assessments of the environmental impact of
the vehicles they produce, beginning with the planning and development stage, in their
effort to provide automobiles that are more environmentally friendly. In the production
process. t0o, they will strive to develop cleaner production technologies,

2. For a better society, manufacturers will make strenuous efforts to help bring about a
viable social infrastructure for automobiles. with environmental protection as a priority
task.

3. On a global scale, manufacturers will also make strenuous efforts in the context of
international cooperation to preserve the natural environment, based on the application
of appropriate technology. cxpertise. and the knowledge gained from past experience.

4. Manufacturers will, in addition, promote a system that allows for quick and appropriate
action in responsc (o all environmental problems related to automobiles.

The relation between the Environment Action Plan formulated to respond to the environ-

mental problems of motor vehicles and environmental preservation is shown in Table 10.
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2.2 Percentages of energy consumption in the respective stages of automobile life

Dumping
0%

--- Production of raw materials
Production of energy 9%

14%

Production of motor vehicles
5%

Driving
72%

Fig. 3 Percentages of energy consumption of passenger cars

2.3 General conditions of the automobile manufacturing industry
(1) Members of the Japan Automobile Manufacturers Association, Inc.

Thirteen manufacturers of motor vehicles and motorcycles in Japan

(2) Production items
— Passenger cars, trucks, buses and motorcycles
— Engines, transmissions, and other parts

— Parts for overseas production

(3) Production activities of autlomobile manufacturers
A motor vehicle consists of approximately 30,000 parts, 30% of which are produced by
automobile manufacturers, with the remaining 70% produced by subcontractors. Auto-
mobile manufacturers assemble the parts supplicd by parts manufacturers, and the en-
gines and transmissions they manufacture themselves. into bodies, to complete motor

vehicles.

< Major production steps of automobile manufacturers >

— Casting, forging, heat treatment, machining and assembling of engines and transmis-
sions

— Press forming, welded assembling, and painting of bodies

— Motor vehicle assembling

— Power system




(4) Energy consumption scale in the automobile industry

Since the production of motor vehicles is based on assembling, the energy consumption
can be said to be small compared to the industrial scale.

Automobile
manufacturing industry
1%

Automobile
manufacturing industry
7%

Other manufacturing
industries
99%

Other manufacturing
industries
93%

Production value rate of the auto- Energy use rate of the autome-
mobhile manufacturing industry bile manufacturing industry

(5) Features of energy consumption in the automobile industry
i) Lean production system

Production activities of Japanese automobile manufacturers adopt a lean production sys-

tem, which is highly evaluated in the world. For the system, the following actions are

practiced, to achieve efficient use of energy (cnergy-saving).

a. Eliminating quality failures — To eliminate repairs and waste losses of products.

b. Decreasing equipment problems — To eliminate problem shutdown losses by realiz-
ing problem-free lines.

¢. Justin time — To decrease the stock of work-in-process goods. and to eliminate the
energy for storage.

d. Higher efficiency of materials used — To decrease machined quantities and used
quantities.

¢. High labor productivity — To shorten processing time

2) Production stepwise energy control
Since automobile manufacturers have diverse production steps as a comprehensive as-
sembling industry, there is no production step in which large energy-saving can be achieved.
As such, efforts are made to take careful energy-saving measures at the respective pro-
duction sites.
The automobile production steps include iron casting, aluminum casting, forging, ma-
chining (engines, transmissions, and axles). pressing, car bodies, painting, resin molding,



final assembling, etc., and these are respectively quite different in pattern; the percent-
ages of energy consumption in the respective steps are shown in Fig. 4.

Assembling
3% Resins
3%

Casling

Transmissions, etc.

3% .
Engines
4%

Car bodies Painting

5%
Heat treatment ——
6%
° Axles
8% Forging

8%

Fig. 4 Percentages of energy consumption in respective production steps

3) Percentages of respective cnergy resources
The high percentage of clectric power is characteristic. The percentages of respective

energy resources are as follows:

- Electric power .......... 62.6%
= Ol 14.1%
— City gas oo, L1.9%
= LPG .o 5.3%
= Coal oo, 4.1%
— Coke i 1.9%

2.4 Target of the Environment Action Plan of the automobile industry

The Japan Automobile Manufacturers Association, Inc. set the target of CO2 decrease in
the Environment Action Plan in November 1996, as follows.

The total CO2 emission from automobile production plants will be stabilized at the
FY 1990 level by the FY 2000.

Furthermore, in May, 1998, the following target was set for the decrease to be achieved in
FY 2010.

The total CO2 emission from automobile production plants in FY 2010 will be de-
creased by 10% compared with that of FY 1990, by further promotion of energy-sav-
ing.




2.5 Conventional energy-saving measures taken in the automobile industry

The following are various major energy-saving measures taken in the automobile industry.

Production step

Operation efforts and intensitfied control

Equipment measures

Boilers and com
Pressors

LT} Introduction of a comprehensive supervisory control
sysiem
2y Improvement of hoiler efficiency
3) Improvenent of air and steam supply methods
- Supply of air and steam sepurately for respective
systems
Stopping of air and steam supply 1o equipment
nol in use
Lowering the air and steam supply pressures
- Lowering the waler supply pressure
4} Change of boiler compound. and decrease of blow
by electric conductivity control of baoiler water

I'y Introduction of boiler economizers

2y Introduction of steam pipe electromagnetic
valves

3y Introduction of energy-saving boilers

4) Efficiency enhancement of compressars

5) Recovery ol compressor cooling waste heat

6} Recovery of steam by industrial waste recov-
ery

Casting 1y More intensitied convrol of mohen metal tempera- I') Intensified heat insulation of the remaining
ture heat portion of cupolas
2} Oxygen entiched operation
3y Introduction of cold box mald-making
machines
Painting 1}y Intensified operation control 1) Improvement of thermal efficiency by modifi-
- Baking furnace air ratio improvement cation of furnace budies, ete.
- Optimization of the air-conditioning temperatare — Adoption of gable roofs for paint-baking
and humidity of painting booths furnaces
- Improved operation of baking furnaces - Lining of heat insulating material
— Closing of apertures
- Use of double doors
2} Introduction and expansion of paint deposition
elficiency-improvement equipment (Mini-
Bell. etc.}
Machining 1) Expanded load control of motors

2y Introduction of high-speed machining
3) Decrease of resistance at mechanical sliding

portions
Private power 1y Introduction of cogeneration equipment
generation
Heat 13 Intensified heat insulation of heat treatment
treatment furnace hody
23 Use of N2 as atmosphere gas
Forging 1) Reduction ot heated weight, and continuous torging | 1) More hot forging and cold forging

2y Smaller gaps of induction heating coils
3) Shortening and heat insulation of heated work-
Carrying puassages

Others and the
production
process in
general

1) Lowering of the standard temperature of washing
liguid

2) Intermittent operation
- Equipment shutdown during non-operation
- Intermittent operation of conveyors, ete.

3) Review of workshop wir-conditiomng
- Temperature and humidity contrel for space heat-

ing and cooling

4) Stopping of power transmission when secondary
substations are nol used, decrease of electric lamps,
and keeping lamps turned off when they are not
needed

5y Improvement of yield

6) Introduction of working-rativ-improvement equipment

Iy Introduction of ice thermal storage lavers

2y Introduction of transformer built-in welding guns

3) Inmensified heat insulation of washing machings

41 Adoption of thyristor control for electric heaters

51 Rotuting speed control of pumps. fans., ete. (in-
cluding inverter control)

& Introduction of 400 V-class wiring

71 Energy conversion (from electricity 10 gus)

B} Introduction of low temperature waste heat
recavering equipment

9 Intreduction of energy-saving-type industrial
furnaces

10y From open-sir-introduced space heating to the
indeor circulation type

13-



2.6 Problems for reduction of energy use

(1)

(2)

(4)

Increase of energy use for safety equipment, clc., of motor vehicles

The safety equipment, such as air bags and side impact beams, must be provided as stan-
dard equipment, and various environmental measures must be adopted. They increase the
number of processed parts and the number of processing man-hours due to complicated

forms, to increase the encrgy use.

Increase of energy for improvement of the working environment

Automobile production processes are left behind in the provision of air-conditioning (space
heating and cooling) for workshops. To improve the working environment, air-condi-
tioning, and automation & semi-automation, are promoted, to increasc energy consump-

tion.

Lowering of energy efficiency due to fluctuation of production

The production load has changed greatly since FY 1990, but the cquipment cannot catch
up with the decreasc of production. The encrgy use does not decline in proportion to it, in
many production steps.

Change in the users’ taste

The ratios of ordinary passenger cars and recreational vehicles increased, to increase the
vehicle weight, the number of production steps. etc.. thus increasing energy consumption.

Sales of ordinary passen- | Ratio to Sales of recreational Ratio to

ger cars ( 10,000 units) FY 1990 || vehicles (10,000 units}| FY 1990
1990 51 LOO 73 100
1991 72 (41 ¥3 114
1992 71 139 94 129
1993 66 129 97 1 33~-
1994 74 145 11 152
1995 9} 176 137 188
1996 94 184 83 251
1997 81 1549 204 2749
1998
1999

“14-



2.7 Actual energy use in the automobile industry

With the above energy-saving measures taken, the following cnergy consumption is realized.

(1) Actual energy use
5000

so00| T g o

3000

i"iﬁ—:_i__{]j

-

2000 ——
1000 J
T T T T T T T | B

Actual energy consumption

Assumed energy
consumption without
energy-saving measures

FY 19901991 1992 1993 1934 1995 1996 1997 1998 1999
1990 | 1991 7 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
Energy consumption (108kD) | 4302 4.226| 4.194| 3857 3.775| 3.672] 3.885| 3522

Ratio 10 FY 1990 1K) 9% 97 9 K% 85 9() 89
Fuel, etc.. consumption (1P kD | 1,537 1422 1.480] 1409 1.424] 1.442] 1.492| 1429

Ratio to FY 1990 100 93 Yol 92 93 94 97 93
Electric power consumption | [0.431 {10,581 10,239] 9.237| 8.870] 84161 9029] 9029
(one million kWh)

Ratio to FY 1990 o 101 98 89 85 81 87 87
If no energy-saving measures 4,302 | 42721 4,302 4035 2041 4056 4391 4439
are taken

Ratio to FY 1990 100 99| 100 94 94 94 102] 103
Production in value 18,56 1896 18.56| 1546 16.37| 1589 17.31| 1741
(1,000,000 million yen})

Ratio to FY 1990 o] 2| ool x| w8 we| 93| 94
Specific consumption in refer- | 231.79 (222,891 225,97 234 33 | 230,60 | 231.09| 224441 219.53
ence 1o production in value

Ratio 10 FY 1990 ol we]  97] o] el oo 97 s

* Each value of production is obtained by adding the value of automobile parts exports for overseas production
by members of the Japan Automobile Manufacturers Association. Ine. to the value ot motor vehicles and mo-
toreyeles stated in Statistics of the Manutacturing Industry.

The specific consumptions in reference to the production in value are shown for refer-

ence. The production in value as the denominator does not always agree with the produc-

tion gquantity related to energy consumption, since the price for adoption of safety equipment

as standard equipment, etc., may be pegged.

(2) CO2 emission

FY 1990 FY 1996

FY 1997

CO:2 emission

7.590,000) 1-¢ 6.620.000 t-¢

6,410,000 t-¢

Ratio to FY 1990

L (M}

87

84

* Electric power consumption was converted at O, 104 kg-o/kWh,

—|5-



3. Energy-Saving Activities of Nissan Motor Co., Ltd.
3.1 Environmental management of Nissan Motor Co., Ltd

{Nissans Environmental Philosophy and Policies]

Under Nissan's vision & mission, we have set the following environmental philosophy and
environmental policy toward realizing its “Customer-Focused and Environmental Friendly”
guideline.

Nissan’s mission in society is to foster the attainment of sustainable development and the
formation of the recycling-based society and economy by pursuing business based on these

philosophies.
Nissan's Environmental

Philosophy

Symbiosis of people, vehicles and nature

It is our view that the basis of environmental protection lies in the human capacity 1o show kindness and concern, Along with
striving to understand the environment better, sll of us at Nissan bring a shared concern for people, scciaty, nature and the
Earth to bear on our activities. This commitment and concern are embodied in every Nissan product snd throughout all of the
company’s operations as the driving forces of Nissan's ongoing contributions o the advancemsnt and enrichment of society.
Action Policy

1. To promote creative activities

2. To advance comprehensive activities

3. To foster cooperative activities

Environmental Policy

Nissan is taking the initiative to promote wide-ranging activities aimed at improving the environment both
globally and locally in line with the guidelines noted here. These efforts are being pursued in all areas of
the company's operations, including product development. manufacturing, sales and service, in order to
make Nissan's Environmental Philosophy a reality.

1. Achieving a cleaner automotive society
Nissan aims to reduce the anvironmental impact al every stage of the vehicle life cycle. namely product development,
manufacturing, use and disposal, in order lo create a cleaner living environment. Besides working to imprave vehicles
themselves, Nissan also contributes 1o the improvemeni of social systems involving vehicle use.

2. Conserving natural resources and energy
Becausa the sarth’s natural resources and energy supplies are finite, Nissan is advancing etorts to minimize their
consumption al every stage of the vehicle ife cycle.

3. Expanding and continuously improving Nissan’s environmental management system
Nigsan i implementing an in-house environmental management system that conforms to the environmental management
system standard formulated by the Inlemational Organization for Standardization (SO).

(1) Preventing environmental 1ssues in the first place and observing laws and regulations
@ Obsernng laws and regulationa r the first step toward environmentsl protechon. Nissan's environmantal measiures go far beyond smple
comphance with legal and regulaiory requirements 1o address the acludl environmenial crcumsiances of the local area,
@ Prior envwonmental impact assessments are conducied when mapping oul naw plans lor product devalopment projects of manulaciunng
procesass. In this way, every eHort 13 made to prevent environmental rssuea i the first place

(2) Cultivating a corporate culture dedicated 1o environmental protection

@Extensve educational activities are conduclied in-house with the am of culivating a corporate culture m which evaryone from senwar
managemant on down 18 postvely commitied 10 ihe rasciuiion of snvwonmenta’ concems

(3) Undertaking cooperative activities with subsidiaries and atfliates
@ Nissan works ciosely with its subndunes and affikaies at home and abroad on ways 1o address envioamental issues
(4) Strengthening communications and cooperation with customers
@The cooperation of cusiomers 15 mdispensable 1o envionmental protechon M the stage where Nissan products are used In line with this

undersiandng, Nissan provides miomation and underiakes educational sctivities as pan of ds eflons to work closely wilh customers on
prolecting the envianment

4. tssuing reports on environmental activities
Nizsan regularly 1ssues announcements and publications explaning the company's efforts 1o address environmerial concems

- 16-




To promote its activities, Nissan has established an environmental management organiza-
tion, with CEO at tts top, which contains an Environmental Integration Committee to set up
corporate policies and objectives and to conduct evaluation and confirmation of the progress.

[Environmental Management Program)]

The Nissan Green Program is created to realize the Nissan environmental philosophy of
the “Symbiosis of People, Vehicles and Nature.” The activities are of course promoted by the
product development and manutacturing groups, but also to sales and service and all other
business areas as well. This means that an environmental action plan with goals and plans for
company business activities are established for the medium to long-term, and concerted efforts
are made to ensure its continuous improvement.

The highest priority issue in the ef-
forts for control of global warming in

material
- . disposal transport :
aintenance roduction :
the automobile industry is to enhance  mainwenance and ' 1o, g, P : 9?}6‘ vehicle

management

the fuel efficiency of each vehicle since 5 50,

production
3.1%

its traveling accounts for 87% of the
total CO, release during its life cycle traveling 87%
(life cycle assessment) as shown in Fig-

Total CO, release:
ure 5. Efforts are also made in car pro- about 25 tons

duction plants where energy-efticient

manufacturing processes and produc- Fig. 5 Life-cycle COz2 release of vehicles

tion facilities have been introduced ac-
tively.

3.2 Energy-saving efforts at Nissan Motor Co., Ltd.

(1) Energy consumption

A breakdown of energy consump-

tion at Nissan is illustrated in this heavy oil 4%
. . . kerosene 4% llght oil 0%
figure, suggesting that electricity sene 4%
LPG 5%

account for an overwhelming 63%
followed by city gas accounting coke 6%
for 18%. This serves to determine

an optimum balance among differ-  city gas 18%
ent energy sources and identify pri- electricity 63%

ority issues.
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(2)

Organization for promoting energy conservation

Production Environment and Energy Committee, which are responsible for all aspects of
environment-related efforts made in production plants, develops the plan for promoting
energy conservation and evaluates its progress. The Committee, which is chaired by the
vice-president in charge of production, consists of the directors related, all plant manag-
ers, and division managers in charge of related functions.

Chairman:
Executive Vice President, Production

‘-{ Secretariat: Production Control Dept.

[ | | | I il

Production Power Train HQ Yokohama| | Oppama Tochigi Kyushu Iwaki
Technology HQ Plant Plant Plant Plant Plant
ISecretan'at Secrcmriat‘ iSccretariat‘ \Sccrelaiial {Secrclariat
Painting
Subcommitiee
Casting
Subco?lminee
Machining
Subcotlnmiltee
Forging
Subcommittee
(3) Objectives of energy-saving activities specified

“4)

Reduction of total CO2 emissions by more than 10% from FY 1999’5 level by FY 2005

Categories of energy-saving activities

Activities of different categories shown in Table 11, which may be commonly practiced,
has been conducted in Nissan. Knowledge should be obtained first. Defects in manage-
ment and useless parts in the existing facilities should be identified based on the knowl-
edge, followed by carrying out required measures,

In implementing such energy-saving activities, it is important to instruct each of the plant
workers to have consciousness, and to carry out adequate study during the processes of
product development and equipment installation instead of resorting to corrective main-
tenance.

Thorough education designed for each level of workers should be the basis to achieve
this.

— 18-



Table 11 Categories and items of control

Category [tem Detail Example
Control, - Control of total - Disclosure of data - Downtime
operation consumption - Control at consuming | - Control of variation points
- Control of consumption | divisions/sections
per unit production
Existing - Measures for supply - Proper consumption at | - Air pressure compensation
equipment equipment proper time - The seven viewpoints
- Measures for - Identification of - Effective energy analysis
consuming equipment wasters
New - Introduction of energy- |-Selection of properly - Routine checking
equipment saving type equipment designed equipment
Basis - Education for engineers | - Education for different | - Energy cross section
levels of workers

3.3 Characteristic activities

(1) Examples of improved management and operations

The first step toward the improvement of management and operations should be to learn

details of energy consumption. Ideas for improvement will be obtained from the details

learned.

Studies in Figures 6 and 7 focused on time sections when production was not performed,

and proposed a question iwhy is energy consumed though production is not performed?”

This serves to recognize the existence of useless consumptions and to identify and elimi-

nate energy-wasting equipment.

Percent Electricity Consumption

75

lunch hour

between shifts

e

holiday

L.)ppama BMurayarna F

New Year's Day

Kyushu .Tochigi }

Fig. 6 Percent electricity consumption at downtime
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5,000 December
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Fig. 7 Daily power load curve

(2) Improvement of existing equipment

There are many approaches to easy identification of energy losses and wasters in existing
equipment. Among others, the approach that we call ithe seven critical points™, is effec-
tive for divisions and sections at different levels and can be applied to various purposes.
The use of effective energy analysis serves effectively to allow workersi attention to be
given to the existence of energy wasters.

Measures implemented should also cover energy supply facilities including boilers, com-
pressors and power receiving/distribution equipment.

a) Seven critical points

Checking the facilities from the viewpoints given in Table 12 helps identify various de-
fects at different levels.

Table 12 Seven viewpoints

Viewpoints Details

I | Decide - Illumination and air-conditioning control standards, personnel in charge
- Equipment start-up time, shut-down time

2 | Stop - Energy use at downtime
- Radiation loss

3 | Repair - Leakage
- Equipment failure

4 | Lower - Working pressure
- Heating temp., cooling temp.

5 | Divide - Into service control sections
- According to working systems

6 | Change - Type of energy vsed
- Material, method, process

7 | Recover - Waste heat
- Energy recycling

-20-



b) Effective energy analysis
This analyzes an energy consumption pattern focusing on the energy that has worked
effectively for product manufacturing. Energy that has not worked for product manufac-
turing is deemed wasted.
Data shown in Figure 8 were obtained from a study on coating ovens used to dry coatings
sprayed on automobiles. Only the energy consumed solely to dry the coatings on automo-
bile bodies is deemed effective. The data indicate that the effective energy account for as
small as 1% of the total consumption, and the remainder should be the focus of energy-
saving investigation.

effective use 1%

- heating of body
ER \19%
_y WAl
dissipation
13%

heating of
caddie and
conveyor 22%

exhaust
loss 28%

Fig. 8 Results of effective energy analysis

(3) Use of energy-saving type equipment for replacement

There are the following advantages in incorporating energy-saving features in the design

of equipment to be newly installed.

1) Double investments arising from maintenance that would be required after installa-
tion can be prevented to increase the investment efficiency.

2) Energy-wasting components of equipment can be eliminated, or need not be so high
in strength as to resist the excessive energy, enabling the use of small, low-price, high-
quality equipment.

The following points are important in replacing existing equipment with energy-saving

type one.

[) Engineers should have energy-related knowledge.

2} Database of know-how for energy-saving measures should be available and can be
searched easily.

3) A task assignment scheme that requires energy-saving checking has been established.

T



a) Training of energy-saving engineers

Nissan has established training courses for energy-saving engineers as shown in Table 13
to provide suitable courses for different levels of workers.

Table 13 Engineer training gourses

No. Course Trainee Detail
1 Primary: New employees - 2-hour course
engineers - relations between energy and tasks
2 Secondary: 3rd-5th year after employment | - 8-hour course
engineers - loss analysis, simple thermal rating
3 Energy-saving | Energy-related engineers - 6-day course
engineering - theory and actual facility diagnosis

b) Procedure for energy-saving checking

A procedure has been set up as shown in Figure 9 and the roles to be played by each
division have been specified, in order to facilitate the introduction of energy-saving type
manufacturing equipment.

Approved by Planning/Technology Environment/ Equipment
, Dept. energy dept. manufacturer
| Spec. preparation —- Prior

* consultation

Site investigation

’L Estimation sheet
‘ (energy-saving plan)

| Checking of |
‘ estimation sheet
Preparation of Confirmation
energy-saving list of details
|
Corporate ¢ Report
approval

{containing results of
| energy analysis)
——F- = Order for
procurement

Fig. 9 Procedure of energy-saving checking for new installation
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3.4 Effect and future issues

(1y Effect
Total CO2 Emission
(1000 t-CO2)
128 '
1200
w000
"o
*
800 Target &
, H
400 }
200
1 Y T S ] SERTe e TR Sl T e e M S P LT Wi i i@ Py 8t
30 88 00 01 05

(2) Future issues

1) To develop automobiles that are friendly to global environment and humans and that
serve for control of global warming.

2) To introduce processes, facilities and materials that ebable efficient energy use in
manufacturing while making efforts to proviude new products.

3) To implement drastic, creative energy-saving activities based on basic diagnosis and
data analysis.

3.5 Comprehensive energy activity

[n addition to direct energy-saving measures, there are indirect ones, such as reduction of
equipment failures and defective products, that will serve for energy conservation in the long
rn.

In other instances, causes of equipment failures and defective products may be identified
by analysis of energy uses, and elimination of such causes may not only solve the problem but
also serve to reduce energy consumption.

Nissanis Comprehensive (Extended) Energy-Saving Activity contains these energy-sav-
ing efforts in a variety of fields.
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Loss at [ )
[ downtime }[ Cycle iossj.,__.

)

Effective
energy use

To identify energy loss
instances
To carry out measures

Loss due to Lossdueto | .+
defective products defective materials \ /

Examples of comprehensive energy-saving activity
Figure 10 indicates that power consumption increases as tools suffer abrasion in some
instances. Not only energy consumption but also defective produces will be reduced by
managing tools based on quality deterioration point analysis.

1.7
1.6
1.5
1.4
1.3
1.2
‘1.11 05 :

0 Abrasion of tool (mm) 0.7

Power consumption

Fig. 10 Relation between tool abrasion and power consumption
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Successful Case of Energy Conservation
in Murayama Plant of Nissan Motor Co., Ltd.






Case |

Energy Conservation from Switching to Integrated Body and Bumper
Coating for “March”

1. Bumper Production Processes
1-1 Conventional process
Bumpers are produced from a steel sheet by forming and plating, and are mounted onto

vehicle bodies in the assembly process.
This process is now only used for a small number of models.

1-2 Current mainstream process

Bumpers are produced from a resin by forming. They arc then coated, and mounted onto

the body in the assembly process.
(advantages: body weight reduction, labor saving and work environment improvements)

2. Production Processes prior to Integrated Body and Bumper Coating

Body Bumper

Press Bumper forming

i o

Coating Plant No. 1

“March" body SRR IC AR :

"March" coating

o

"March" assembly
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3. Objectives of Integrated Body and Bumper Coating

(1) Increased production capacity. reduced man-hour numbers (labor saving), and energy
conservation

(2) Easy color-matching between body and bumper

(3) Synchronized bumper supply to assembly process

4, Implementation Details

4-1 Process and layout modifications

"March" coating Bumper

Pretreatment Forming

v v

Electrodeposition —— - —| Pretreatment | Coating Plant No. 1

Intermediate 1-2 :
coating Finish coating (before)
»> Jig & bumper setting -«
+ Carriage transport
. between factory buildings
' {before)

Finish coating

Jig

Y

L || Jig & bumper removal

Synchronized supply
Bumper temporary mounting |~ "March" Assembly

{Conveyer)
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4-2 Bumper setting diagram

Bumper

4.3 Plant modification work

Maodification of coating booth, paint supply piping, ngs. ctc.

4-4 Execution of trial run
Coating quality: Color matching, color vividness, coat thickness uniformity, dirt,

thermal deformation, and adhesion

Equipment: Functions and operating condition

Work cfficiency: Work steps involved in bumper setting and removal
Transport: Transport routes and packing style

Safety: Static Electric charge (earthing methods)

5. Implementation effects

Effects of eliminating dedicated “*March™ bumper coating line
(1 - 2 Finish coating line)

Energy consumption Cost
Electricity 1.462 MWh/ycar ¥15.1 million/year
Gas (LNG) 475,000 m'/year ¥16.3 million /year
Gas (butane) 158,000 mYyear ¥3.5 million/year
Total ¥34.9 million/ycar




Case 2

Energy Conservation from Compressed Air Pressure Reduction

1. Compressor Equipment Qutline

Installed compressor units 15
Combined compressor capacity 48400 kW
Compressor electricity consumption 13,500 MWh/year

Overall compressed air supply system diagram

S
Road Wheel Plant
B Press Forging Plant No. 1
Compressor room |._ e L
No. 1 - ‘
2 Coating Plant No. 1
E Assembly Plant No. 1
* k
11 units |__ "March" Body Plant
2,960 kW 6 : L “March" Coating Plant
J-.— —

March Assembly Plant

[

Forklift Plant

Compressor room _ f
No. 2 o
<Z:' ‘ Machine Tool Plant
_ = Plating Plant
4 units %
1,880 kW I Body Plant No. 1

Major usage of compressed air

Machinery operation, jig parts operation, spot welding gun operation,
air-driven equipment operation, air-driven tool operation, air blowing,

paint spraying and liquid agitation
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2. Before improvement

Air supply pressure: 6.4 kg/cm” {continuous)

-« ———— Dayshift — .3 <«€———— Night shift —————3»

Production Production Preduction Production

8:00 Lunch break 18:00 20:00 Lunch break 8:00
Between shifts

3. Improvement details

Alr pressure reduction tests were conducted in two stages and the pressure settings were

changed.

(1) Ist Stage: Pressure reduction tests during normal production hours
Although the “*March™ body production process was the hardest to tackle, an
investigation found that there was still room for improvement, and the air
supply pressure was successfully reduced by 0.2 kg/em-, after conducting
repeated tests.

(i1) 2nd Stage: Pressure reduction tests during lunch break and between shifts
As gasoline tank blow forming machines and 5.000-ton transfer press
machine were running even during the lunch break and between shifts,
repeated tests were conducted to find the lower pressure limit at which there
would be no adverse effects on the machines.
During the test period, air ¢cylinder malfunctioning occurred with a blow
forming machine and an investigation was conducted. It was found that the
problem was duc to a pressure drop arising from the insufficient pipe size
of the primary-side piping, and the piping was upgraded accordingly.
As aresult, the supply pressure was successfully reduced by a further 0.3 kg/
cm? from the new production hour level.
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4. Effects

kg/em2

6.4

Pressure | |

T

6.2

6.4

5.9

Before improvement  After improvement

During normal production hours

Before improvement  After improvement

During lunch break and between shifts

, Before After

Unit improvement improvement | Savings
Normal MWh/year 7344 7236 103
production hours million yen/year 4.1 73.0 1.1
During lunch break | MWh/year 1944 1870 74
and between shifts | million yen/year 19.6 (8.9 0.7

MWh/year 9288 9106 182
Total million yen/year 93.7 91.9 1.8




Case 3

Energy Conservation from Shutting Down of Finish Coating Booth
during Lunch Break

1. Facility outline of finish coating system

Consisting of an air conditioning room, a setting room, and a paint spray room, this
equipment carries out finish coating.

Supplying fan

ad

[Frar]

Fresh air inlet

Air conditioning

eem

_ i
Setting Finish coating booth D Freshar
room
L+~
[N
—_ —/
Exhaust fan
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2. Before improvement

2-1 Operating pattern

Day shift
«— Booth operated for 10 hrs - I
Cleaning Cleaning Cleaning
10 min 10 min 10 min
Morning assembly Lunch break
5 min 1hr

During the booth start-up, small dust particles are apt to form due to duct and booth
vibration, and these are prone to attach themselves onto the body and generate coating
imperfections, called “dirt”, as they float around inside the booth.

2-2 “Grit and speck” generation condition

[f the booth air conditioning system is shut down during the lunch break, the generation of
“grit and specks” increases dramatically, compared o continuous operation. For this reason, the
booth air conditioning system is not usually shut down during this period. Nevertheless, it was
at the top of the agenda to do so. because of its expected great saving effects, given the large energy
consumption associated with the operation of the booth air conditioning system.

"Grit and speck" Generation Frequency

When the air conditioning system

is shut down during the lunch break
When the air conditioning system

is operated during the lunch break j 2.2

133

0 - — Instances/vehicle unit
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3. Improvement details

(i) The vehicle bodics inside the booth were taken outside during the cleaning time that
preceded the lunch break, and those following were left outside the booth entrance,
The booth was thus emptied during the lunch break. and “dirt” formation was prevented.

(i1) Since the atmosphere inside the booth needs 1o be stabilized before production begins,
the conditioning system is turned on 15 minutes in advance in summer and 30 minutes in

winter.

Summer  Winter

12:20 12:20 — Emptying of the booth starts,

12:30 12:30 — The booth air conditioning system is shut down.
13:15 13:00 — The booth air conditioning system is restarted.
13:30 13:30 | Production begins.

4, Effects

——» million yen/year

4.4

68.2 63.8

Before After
improvement improvement

Monetary unit: million yen/year

Before improvement Afler improvement Savings
Electricity | MWh/yeur 4608 4310 298
Cost 46.5 43.5 3.0
Gas 1,000 mi/year 980 917 63
Cost 21.7 203 1.4
Total cost 68.2 63.8 4.4
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Case 4

Energy Conservation involving Pretreatment Oven Gas

1. Facility Outline of Pretreatment Oven

This equipment removes water droplets that have been left on the body during the previous
process by evaporation.

Pretreatment oven

Outlet Inlet
Air seal Circulation duct Air seal

N

Pa——

Body inlet

P

Burner Pre-purge
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2. Before Improvement

2-1  (Gas consumption shares of oven

201 97.7 (%)
100
ag 81.0
e L
£3
SE 59.0
2
®  10F 1ep

6.06
B 4.87 411
2.99
0.42
0 | Jte ]
ED Surtace Finish  Pretreatment Sealing
coating coating
2-2  Qven setting temperature vs. gas consumption scatter diagram
('C) X
200}
Surface /./
coati.n? T ED

o Finish coatin -
5 1501 ! '
g o = Y
ué Sealing /./
2 ’ e Pretreatment
c
¢ 100- 7
o}

50%

0 | | | | L

1.0 2.0 3.0 4.0 5.0 6.0 (m3/vehicle unit)

In the example presented here, gas consumption was reduced by lowering the interior
temperature of the pretreatment oven.
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3. Improvement details

A new temperature setting was obtained after determining the lower temperature limit at
which product quality was not affected. This was done by conducting tests. in which the oven
interior temperature was lowered by 5 °C increments. starting at 125 °C as applicable before the

improvement.

Test results

Temperature | Drying performance | EID surface quality | Assessment Comments

125°C Drying © ED quality © ;

. Although water
120°C Drying © ED quality O O droplets remained
on parts of the
. , flogr, these posed
115°C Drying O ED quality O @ no problem as
_. they did not affect
succeeding pro-

110°C Drying O ED quality O O COSSes.
105°C Drying O ED quality O O
Optimum
100°C Drying O ED quality O © temperature
_ i _ Unsatisfactory
95°C Drying A J ED quality < X (quality detertora-
tion)

~3R -



4. Effects

s m*units

v
2.99
0.88
211 1
Before After

improvement improvement

Armalsaving
Before improvement After improvement Savings
Gas consumption
rate km'/year 412 291 121
Annual cost
6.400 2.700

1,000 yen/year

L 9.100
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Case 5

Energy Conservation involving Automatic Finish Coating Machine

1. Outline of automatic finish coating machine

This equipment automatically carries out paint spraying in the finish coating process. It
incorporates top and side spraying units and is of a 3-stage construction.

Transversal movement
é i e,
N . Top spraying unit

Side spraying unit %

<
A

Vertical movement]

o ‘ ——march
= S "
\ Dolly

Curved up-down movement

The energy conservation example presented here involves compressed air supplied to the
automatic finish coating machine.

Usage of compressed air supplicd to coating machine
(1) Paint atomization

(i1) Generation of spray patterns

(iii) Shaving (prevention of paint dripping)

— a0 -



2. Before improvement

Operation pattern

Controlled with start and stop buttons, the operation of the automatic finish coating machine
was independent of other equipment, and the pressing of the start button initiated its continuous
automatic operation.

When there was no vehicle body inside, it was put into a standby state.

Compressed air was continuously consumed. cven during the lunch break, as the machine

remained on stand by.

~ Night shift —-L“—m Lunch break . - L Night shift

Day shift

3. Improvement details

(i} The control ¢ircuit was modified with a timer introduced, so that the automatic finish
coating machine would be shut down at the beginning of the lunch break.

(11) However. out of satety considerations, an arrangement was made so that the machine
could only be restarted locally via the start button, instead of using a timer control .

1

Lunch break
— Night shift e Lunchorea - ] . Night shift

Day shift
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4, Effects

Effects of the stoppage of air supply to the automatic finish coating machine during lunch

break

During
production hours 1984

3

mh Before

I improvement 990 m__;l
After l; 390
improvement 600 — T —

ot -+t
12:30 3:30

Lunch break

Annual savings

Betore improvement After improvement Savings
Air consumption 1000m Yyear 475 288 187
Cost 10,00 yen/year 480 290 190

e



Case 6

Energy Conservation involving Gas Supply to “March” Surface
Coating Booth Preburner

1. Outline of surface coating booth

Incorporated in the process that follows pretreatment, the surface coating booth is a piece
of equipment that sprays a vehicle body with paint. It consists of an air conditioning room, a
preparation room, a spray room and a setting room. The air conditioning room is designed to
control the temperature and humidity inside the booth and has a built-in preburner and

afterburner, as well as a water spray unit for moistening.

Coating air conditioning room

Booth cross-section

[ —
7 Y GAS

Exhaust Air intake
To BCO_O—L"Il 5SUDDWDnng,m f ><
P VY A

Vel
Exhaust air discharge

I

PRGN
jed2131T]

=

ﬂ L
-
L\ From air conditioner
A=
To air conditioner
Exhaustfan () rj_.l ¥ ¥ =3 | ‘7[/_\ ‘ (To be recycled)
Oven B Setting lI '_1 IJ—i ‘q gr i ' ' ) i N Ceiling filter
21 R R R

" § Preparation i
l‘ ro0m BOdy

T : —

E| Y

oa |

l Filtatior: pit §]

Washing water pump
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2.Before improvement

The booth air conditioner had a summer/winter changeover switch.

Winter mode: Air conditioner operation was linked to booth operation, with temperature
and humidity control provided. It was used during winter and intermediate
seasons

Summer mode: No control was provided over temperature and humidity, so that they were
aliowed to fluctuate.

It was used during summer and intermediate seasons

[:] Summer mode - Winter mode

—» Number of days

Mar  Apr May Jun  Jul  Aug Sep Oct Nov Dec Jan Feb

The preburner switched to low combustion when the ambient temperature rose to around

22 °C, and continued burning e¢ven when the temperature rose further. Improvement measures

were taken to eliminate energy loss arising from the low combustion,

3. Improvement details

A circuit that would turn off the burner when the booth interior temperature exceeded the

preset value using a thermostat was added.

Ambient temperature

RS
1

Reference temperature setting (22 *t'}

1 L L

18 19 20 21 25 26 27 28
Graph of daily ambient temperature fluctuations { Apr )

TR



Thermostat scttings
Setting 1 | 22.0°C
Preburner shutdown
Setting 2| 20.5°C
Preburner restarting

4. Effects

Gas consumption reduction resulting from reduced preburner combustion hours (184 hrs/
year)

950 184

766 f

—— Hours/year

Before After
improvement improvement

Annual savings

Before improvement After improvement | Savings
Gas consumption km*/year 30 24 6
Cost 1,000 ven/year 660) 530 130
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Energy Conservation Implementation Organization

Energy conservation activities arc being

undertaken on a process to process basis as
something of *‘a family affair” in a coopera
tive environment, where each manufactur
ing section plays a central role, with assis
tance provided by the associated technical

service and engineering sections.

Energy Conservation
Secretariat

Assembly
Section No. 1
Engineering

Section No. 1
Facilities Maintenance
Section

Assembly
Section N¢. 2
Engineering

Facilities Maintenance
Secticn

Assembly
SectionNo. 3
Engineering

Facilities Maintenance
Section

Stamping Section

Energy Conservation
Audit Team

Engineering

Section No. 2
Facilities Maintenance
Seclion

Body
Section No. 1
Engineering
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Section No. 2
Facilities Maintenance
Section

Body
Section No. 2
Engingering

Section No. 2
Facilities Maintenance
Section

Paint Section No. 1

Engineering

Section No. 1

Facilities Maintenance
Sectien

Paint Section No. 2

Engineering

Section No. 1
Facilities Maintenance
Sectlion

Plating and plastic

Mclding Section
Engineering

Section No. 1

Facilities Maintenance

Section




% Breakdown of Energy Consumption by Process (calorific content basis)

Forklift etc. (16.6%)

Plating and Plastic
Molding (5.4%)

Assembly (7.6%) o
Stamping(8.4%) L /
Body (11.0%) -

% Breakdown of Energy Cost by Process

Painting (51.0%)

Forklift etc. (16.9%)

____\\\
Painting (42.7%)
7
e

—~—
Body (14.9%)

Plating and Plastic
Malding (8.4%)

Assembly (7.4%)

Stamping (8.5%)

Annual energy Consumption

Electricity 119.700 MWh
City gas 13A 8,642,000 m’
City gas 6A 12,235,000 m*

47



Gasoline 541 Kkl

Kerosene 169 ki
Light oil 73 k!
Heavy fuel oil 54kl
LPG 446 tons

% Breakdown of Energy Consumption by Source (calorific content basis)

LPG etc. (4.2%)

l_\\

ﬁ:tricity (34.7%)

City gas {(61.0%)

% Breakdown of Energy Cost by Source

LPG etc. (3.7%)

——
.

City gas (25.5%)

Electricity (70.8%)

— 48—



Case 7

Energy Saving by Recycling of Bumper Oven Exhaust

1. Reason for selecting the subject

The odor concentration of the exhaust gas from a bumper painting oven exceeded the
regulatory level of the offensive odor specified in Tokyo Metropolitan Environmental Pollution
Ordinance. So, it was decided to improve the odor concentration and also to decrease the gas
consumption.

2. Identification of present situations

2.1 Odor concentration of bumper painting oven

Excerpted from 7 (Offensive Odor), Attached Table 4 (Regulatory Levels To Be Applied
to Factories) of Tokyo Metropolitan Environmental Pollution Ordinance.

o _ Average concentration of offensive Bumper painting
Classification of area odor discharged from an exhaust port  oven (exhaust gas
o o into the atmosphere per working - from the inlet)

Class Jr Area concerned period of time

: i B . R bome e o
Class 3area | 1. Industrial area Offensive odor LOO (regulatory level) © 3000
. |
N . . . |
© 2. Exclusively industrial area | :
’ |
i 3. Frontage and water arca |
i adjacent to commercial area 1

* An odor concentration refers to a dilution ratio required tor letting air with an offensive odor be felt odorless
by dilution. {Based on the triangle bag method for odor sensory measurement)

The offensive odor of the exhaust air from the inlet of the bumper painting oven exceeded

three times the regulatory level.
2.2 Configuration of bumper painting oven

Production of front and rear bumper spoilers of Laurel, Skyline, Precea and Stadea
(16,464 pieces were produced in total in October, 1996)

TV



Exhaust from inlet of oven No. 1 burner prepurge duct Na. 2 burner prepurge duct  Natural exhaust from
outlet of cven

A A
Fan
'S
/ Fikter box Filter box
Burner / No. 1 circulating fan o / No. 2 circulating fan

| r AN ¥ N

: b C) N
\ ¥ A N
Y Y

63,600
Heat-up zone Keep zone

ol

Internal sectional area of oven 13 m?

* Capacities of burners and circulating fans

No. | burner No. 2 burner No. | circulating fan No. 2 circulating fan
1,200,000 kcal/h 600,000 keal/h

930 mY/min 1,150 mY/min

* Energy consumption

Gas consumption (butane air gas): 62.4 Nm%h (lower calorific value 6,450 kcal/Nm?)
Power consumption: 16 kW
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2.3 Analysis of energy (heat balance)

Calorific value of gas

Toral ]

Heat input (kcal/h)

402,480

402.480

T

100%

Carriage

Others

-

Exhaust gas loss

. Radiation from oven
body and ducts

Buking of paint

Heat output (kcal/h)
208,908

13.342

38,430

27118
24.840
85.560

1.860
2424
402,480

0.6

6.7
6.2

213

———

0.5

1(K)%

Of the heat input of 402, 480 kcal/h, effective heat (for heating works and buking paint)

accounted for only 3.8%, and 96.2% of energy had been lost. Among the loss, exhaust gas

loss accounted for the largest percentage of 51.99%.
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3. Analysis

3.1 Measured intake and exhaust gas volumes of bumper painting oven

Intake Sectional 1 Average gas Averape Gas volume
area (m7) velogity (més) | temperature (°Cy | (Nm/h)
Intake of Air from suction opening ot Nao. | 0.44 (+87 26 1.378
burners virculating burner
Air from suction opening of No. 2 0.44 0.77 26 1.220
circulating burner
Combustion gas (COa H200 N») 162
Intake at inlet | Booth intake suction from inlet 13 ! 0.10 15 4.695
and outler Open air suction from outlet [3 0.06 21 2,856
Total 10311
—— S 1 —
Exhaust
Exhaust from inlet IR 14.30 98  5.808
Natura! exhaust trom outlet 014 : 7.04} 62 1418
- L ———— e —— - . - E B ' e e em—— e
lcak of hot gas from No. | circulating burner 0.51 0.0 72 i 636
prepurge duct
Leak of hot gas trom No. 2 circaliting hurner 0.51 (.50 L6 1.272
prepurge duct
Total l ‘ | 11,134

[. In the exhaust gas loss, the exhaust from the inlet amounted to 5808 Nmi/h,
accounting for 52.2% of the total.

2. The leak from burner prepurge ducts amounted to 1,908 Nm+/h, accounting for
17.1% of the total.

3. Since the exhaust gas volume of 11.134 Nm#/h was about 4.1 times the intake gas
volume of 2,760 Nmi/h. the oven was internally kept at negative pressure and
soaking could not be achicved in the oven. Furthermore, the dust of open air was

sucked in.



4 . Improvement plan and implementation

. Term of con- | Main-
Quality Investment Energy ot e Ma Result
struction lenance
To decrease Rt‘:‘moyal of 0] % % x 6] %
the odor ¢on- | offensive odor by
centration installation of ; 30 miliion | 6 million | A large
deodorizing : yen yen number of
equipment consecutive
holidays are
necessary.
Re-utilization of the 0 0] 0 0 x O
f:xhilust g.as.trom 2 million Saturday and G i
. eneration
inlet as a}r for yen Sunday only ener
combustion of resin
arc
necessary.

Release into atmosphere New installation of duct

A#kDB/
b . N

g—lep * 0. 1 ¢irculating burner

N
D C

No. 1 circulating fan

—)

Exhaust fan at inlet

In oven

FL

1. A duct was connected between the inlet and the air suction opening of the burner
blower.

2. Selector dampers A, B and C were installed to allow the selection of either fresh air or
the exhaust gas from the inlet.

3. A damper D was installed for adjusting the suction volume of the exhaust gas from
the inlet.

4. As a measure for preventing the resin generated in the oven when the oven is stopped,
a command 1o select the damper for introducing fresh air into the oven is issued when
the oven is stopped, for replacing the internal atmosphere.



5. Confirmation of Effects

5.1 Gas consumption decrease effect

Before improvement:
1,378 Nm3/h x 0.31 kcal/Nm?3 °C x (26 — 0)°C = 11,106 kcal/h...... (a)

After improvement (with the gas volume adjusting damper opened 100%)
5,808 Nm3/h x 0.31 kcal/Nm? °C x (98 — 0)°C = 176,447 kcalth...... (b)

((a) — (£))/6,450 kcal/Nm? = 25.6 Nm?/h

Annual effect:
25.6 Nm3/h x 16 h/day x 20 days/month x 12 months/year x 25 yen/Nm?

= 2,458,000 yen/year

s
E
P
2
3
8 |
© - 3000
3000 |
2000 |-
Regulatory level
1000
Y 0
Good 0 -

Before improvement After improvement

QOdor Concentration Lowering Effect

By re-utilizing the exhaust gas from the inlet as air for combustion, the odor concentration
could be lowered to zero. As a side effect, it was found that the gas consumption could also be
decreased by 2,458,000 yen per year.
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5.2 Changes of heat output before and after improvement

s375: Heat consumption ::ii  Radiation from oven - Others \& Exhaust gas loss
N

heat i3t body and ducts
Heat output of oven 440 000 —
(kcal/h) 402,480

400,000 — \&

360,000 |—

Exhaust gas loss
decreased by 32%.
320,000 }— Exhaust gas loss
L . ‘ : _ decreased by 42%.
208,908 274,254 +
280,000 — \\
‘ \\ \_ 234,207 *
240,000 - N
80,680 [N

200,000 |- \\\ NN S

160,000 —

120,000 —

80,000 —
40,000 |~
0 : .
Before After After improvement of hot gas
improvement .improvement leak from prepurge ducts
Heat efficiency 3.8% — 5.5% — 6.5%

It was found that heat output could be decreased by 42% at the maximum, compared to
that before improvement.
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5.3 Changes of intake and exhaust balance

Minimum required amount of carrier air per kg of solvent corresponding to 30% of
lower explosion limit (LEL) (in the case of toluene): 67.6 Nm3/kg

Necessary amount of ventilation:
67.6 Nm3/kg x 38.8 kg/h = 2,623 Nm3/h < 3,418 Nm3/h

Hence, safety is secured even if the amount of exhaust gas is decreased.

(Nm3/h}

12,000

10,000

oo
o
o
[ew]

Gas volume

6,000

4,000

2,000

11,134

8,374

Suction of open air;

—

—

2,760

It'wéé found that the suction of open air couid be
decreased by 24.3% at the maximum, compared
to that before improvement. The amount of

exhaust gas from the oven after improvement

Suction of open air; has no problem in view of safety.

3,944

5,326

1,382

Suction of open air;
2,036

3,418

1,382

Intake

Exhaust

Before
improvement

Intake

Exhaust

After

improvement

Intake Exhaust

After improvement of hot gas
leak from prepurge ducts

It was found that the suction of open air could be decreased by 24.3% at the maximum,
compared to that before improvement. The amount of exhaust gas from the oven after
improvement has no problem in view of safety.
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6. Having Attended the Energy Saving Engincer Course

(1) Having attended the Energy Saving Engineer Course, 1 can now discuss energy saving
based on data.

(2) I could master special techniques for rational use of energy.

.



Case 8
1. Energy saving case
1.1 Subject: Decrease of city gas by reinforced heat insulation of burning furnace
1.2 Shop: Third painting
1.3 Name of step or equipment: 1.304 line convective burning furnace

1.4 Conventional situation

The average surface temperature of the outer wall of the burning furnace was as high as
69.5°C.

{1 (2)
(3) (5) (4)
N (2)
(5)
(3) (4)
Floor

Measured temperatures in °C

Measured surface Top surface Bottom surface
(n ()Hi 66
(2) - 73 73
(3 ” 67 66
(4) 73 o 68
(5 70 71
Average 7().72% O8.8
Area 4 {m’) 4 (m’)
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1.5 Details of improvement

A heat insulating paint was applied to the surfaces of the furnace body. Compared to the
heat insulation by generally used glass wool, the cost was lower, and the heating insulation
capability was higher.

(1) Estimation of radiation heat quantity

Before improvement After improvement
145°C_|
145°C |
28°C

28°C

By lowering the heat transmission coefticient, the surface temperature declined,
69.5°C — 32.5°C
At=37.0°C

(2) Decrease of gas consumption

1150
1100 " 750
T e
1050 .,,////f:' - 770
o e | 750
1000 I
os0 | 730
T 710
900 690
850 -4 670
800 : 650
1 2 3

The effect was obtained based on the ratio to the gas consumption of the dark red step
operated under the same conditions to avoid the influence of production fluctuation on the Sun-
day of one wecek after the date of improvement.

(3) Comparison between heat insulating paint and glass wool

Item Paint, 3 mm Glass wool, 50 mm
Heat quantity | 25.000 kcal/h -~
Work cost ¥30,000 ¥200.000

The effect was almost equivalent. but the work cost was about /7.

_ &y



1.6 Effect

Decrease of city gas consumption...40 m/day
40 (m¥/day) x 244 (days/year) x 33 (yen/m*) = 322,000 (yen/year)
Value: Improvement cost ....... 3,750 (yen/m-)

Effect oo, 40.250 (yen/m?)
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Case 9
1. Energy saving case
1.1 Subject: Lights-out of general lighting at Assembling Shop of Second Factory
1.2 Shop: T43
1.3 Name of step or equipment: Lighting

1.4 Conventional situation

Muminance values of lighting at Assembling Shop of Second Factory were measured, and
many places were found to exceed the standard illuminance.

Standard illuminance: 500 Ix

K
225 630) 250 325 355

H) 470 250 280 355

\_/\_/d\/“>

65 75 500 580 900
3 30 480) 55(0) 800

1 /
15 | 450 | 420 | 400 \

5 400 400 330

40) 64() 60) 780
0 64() 40 530

G
0 ] 2 3 4 5

Measured illuminances
Upper values: General lighting plus local lighting in 1x
Lower values: Local lighting without general lighting in 1x
1.5 Details of improvement

The illuminances at respective places were measured together with the person in charge of
cnergy conservation, and the lights corresponding to cxcessive illumination and those of unnec-

essary places were turned off.
(1} Notices of lights-out (to indicate that the lights-out are for energy conservation).

(2) The wirings at the places of lights-out were removed.
Number of lights turned oftf: 896 1 10W lights
1.6 Effect
12. 0.1 1kW x 892 lights x 20 days/month X 9 hours/day x [0 yen/kW = 176,610 yen/month

— 6] —



Case 10
1. Energy conservation case report

1.1 Decrease of electric energy by installation of calendar timers for exhaust fans

(1) Objective: To automatically stop the exhaust fans after shutdown of molding line opera-

tion, for decrease of energy.

(2) The exhaust fans were turned off manually when the generation of exhaust gas stopped
after shutdown of line operation. However, turning them off was often forgotten to con-
sume wasle energy. So, calendar timers were installed for automatically stopping the fans

for decrease of electric energy.
1.2 Items concerned

(1 Energy saving

lo] Energy decrease

U Production equipment

[o] Non-production equipment
[] During operation

lo] During non-operation (lunch time, duty interval, holiday)
lo] Electricity

O Air

0J Fuel oil

0] Steam

Other ( }

- 62 -



1.3 Comparison

(1) Conventional situation

Fri. Sat. & Sun. Mon|
8 12 16 20 24 8 8h

Equipment

Line operation g

Exhaust fan 1

Exhaust fan 2

Exhaust fan 3

Exhaust fan 4

- : Running Y ? I 57—-—fE

Waste

Since the exhaust gas was generated still after shutdown of line operation, the fans were
operated for preservation of working environment. So, turning them off was often forgot-

ten.

(2 Improvement

Fri. Sat, & Sun. Mon.

Equipment
8 12 16 20 24 8 8h

Line operation

Exhaust fan 1

Exhaust fan 2

Exhaust fan 3

Exhaust fan 4 FEE

-: Running V

Fans stopped
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1) Calendar timers were installed for exhaust fans. for automatically turning them off, (They
are started manually.)
2} Basically the fans are turned oft in synchronization with line operation. (Time lags are set

to suit the conditions of the places where exhaust gas is generated.)

1.4 Effect

(1) Conventional situation

‘ Energy quantity before improvement | 425 MWh/year

‘ Decreased energy quantity 103 MWh/year

(2) Improvement

Energy quantity after improvement 322 MWh/year

Effect as crude oil 27 kl./year

1.5 Future problems

Change of time for overwork and holiday work
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Case 11

1. Energy conservation case report

1.1 Decrease of electric energy by installing a temperature controller for a cooling tower
fan for intermittent operation

(1) Objective: To automatically start and stop a cooling fan depending on the temperature of

cooling water, for achieving energy saving.

(2) Outline: The cooling tower fan was manually started and stopped, and operated normally
since the cooling water is supplied to a wide range of many apparatuses such as core
making machines, molding hydraulic units and gate folding presses. A temperature con-
troller was installed to automatically start and stop the fan depending on the temperature

of cooling waler, for decrcasing electric energy.
1.2 Items concerned

[o] Energy saving

[] Energy decrease

(1 Production equipment

[J Non-production equipment

{1 During operation

_J During non-operation (lunch time, duty interval, holiday)

L] Electricity

L1 Air

U Fuel oil

(] Steam

Other ( )
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1.3 Comparison

(1) Conventional situation

(Operation state) ————————— ]
~ Sat. Sun. Mon.~

Equipment
aup 8:00 6:00

Core

Hydraulic unit
for molding

Hydraulic unit
for press

Cooling fan

L

T

30
25+
20+
15
10

Temperature of
cooling water ("C)

| |
8:00 6:00

The fan was normally operated to consume electric power irrespective of the line opera-

tion state and the cooling water temperature,
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(2) Improvement

(Operation state)
: ~ Sat. Sun. Mon.~
Equipment
8:00 6:00
Cooling fan —— Fans stopped —
E: Running
35- Running

T

&

Fan
stopped

10

Temperature of
cooling water (°C)

| |
8:00 6:00

A temperature controller was installed for operating the fan as follows, for energy saving.
At temperatures of 25°C and lower, the fan stops.
At temperatures of 25°C and higher, the fan starts.

1.4 Effect

(1} Conventional situation

Energy quantity before improvement | 26 MWh/year

Decreased energy quantity 10 MWh/ycear

(2) Improvement

Energy quantity after improvement 16 MWh/year

Effect as crude oil 3 kl/year

1.5 Future problems

Optimization of cooling water temperaturc
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Case 12

1. Energy conservation case report

1.1 Stopping paint recovering and circulating pumps while no paint is sprayed at inter-
mediate and top coating booths.

(1) Objective: To decreasc the power consumption of paint recovering and circulating pumps.

(2) Outline: During lunch time and maintenance, paint recovering and circulating pumps are
stopped.

1.2 Items concerned

] Energy saving

lo] Energy decrease

[e] Production equipment

[ Non-production equipment
[] During operation

[o] During non-operation ( duty interval, holiday)
[o] Electricity

L] Air

(1 Fuel il

L] Steam

Other ( )
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1.3 Comparison

(13 Conventional situation

(Conventional practice)

=

Pumps are operated.

Point of view
Even during lunch time and maintenance when no paint was sprayed. circulating water
was kept flowing.
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(2) Improvement

(Present practice)

>

il
-

/

® _

Pumps are stopped.

Action
The circulating pump operation circuits were modified to stop the circulating pumps when
no paint is sprayed (when the booth operation is halved).

1.4 Effect

(1) Conventional situation

Energy quantity before improvement 1,584,000 kWh/year 1)

Decreased energy quantity 1) - 2) 86,000 kWh/year

(2) Improvement

Energy quantity after improvement 1.498.000 kWh/year 2)

Effect as crude oil 22.4 kl./year

1.5 Future problems

*The effect shall be expressed in terms of year in principle.
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Case 13

1. Energy conservation case report

1.1 Energy saving operation of air conditioners while no paint is sprayed at intermediate
and top coating booths

(1) Obijective: To decrease air conditioning energy.

(2) Outline: The air conditioning temperature and humidity during lunch time and mainte-
nance are changed.

1.2 Items concerned

lo] Energy saving

[1 Energy decrease

(0] Production equipment

0J Non-production equipment
[ During operation

(@] During non-operation duty interval, holiday)
UJ Electricity

O] Air

lo] Fuel oil

L] Steam

Other ( )
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1.3 Comparison

(1D Conventional situation

ex. Winter

— 22°C, 80%

Point of view
Even during lunch time and maintenance when no paint was sprayed, air conditioners
were operated under the same conditions as those during spraying.

1} Summer: 28°C, 80%

2) Spring/autumn: 24°C, 80%

3} Winter: 22°C, 80%



(2) Improvement

ex. Winter
] 15°C, 60%
[
]
Lj Yot
Action

Energy saving mode was added.

Energy saving operation during halved operation
1} Summer: Washer only is operated (22 ~ 30°C, 70 ~ 90%)
2) Spring/autumn: Washer only is operated (15 ~ 22°C., 70 ~ 90%)
3) Winter: 15°C. 80% (prevention of dew condensation)

1.4 Effect

(1) Conventional situation

Energy quantity before improvement | 638 kl/year |)

Decreased energy quantity 1) —2) 56.5 kl/year

(2) Improvement

Energy quantity after improvement S81.5 kl./year 2)

Effect as crude oil 59.3 kl./ycar

1.5 Future problems

*The effect shall be expressed in terms of year in principle.
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Case 14

1. Energy conservation case report

1.1 Efficient operation of electrodeposition water washing pumps (sequential start and

(1)

(2)

stop)

Objective: To stop the operation of electrodeposition water washing pumps during shut-

down of line operation. for decrcasing power consumption.

Outline: Conventionally, even when the electrodeposition water washing step was devoid
of any car during hot time and lunch time, the electrodeposition water washing pumps
were operated. So. it was decided to automatically stop the operation of water washing
pumps when there is no car, and to start the pumps sequentially when the body is carried
in, for decreasing power consumption.

1.2 Items concerned

(o] Energy saving

[ Energy decrease

[o] Production equipment

[J Non-production equipment
[*] During operation

[o] During non-operation holiday)

[o] Electricity

] Air

[ Fuel oil

"] Steam

Other ( )

1.3 Comparison

()

Conventional situation

The water washing pumps were started and stopped in anticipation of the time when the
body was carried into and out of the water washing step.

During hot time in the daytime and lunch time, the pumps were not starled or stopped
since the workers' rest time was different from the time zone during which the water
washing step became devoid of any car.

Water washing pumps were operated also while the water washing step was devoid of any
car. ...... 20 hours/day

Electrodeposition water washing pump: 5.5 kW x 4 units
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(2) Improvement

The car body carried into the electrodeposition water washing step is automatically de-
tected, to sequentially start and stop the water washing pumps.
The improvement could shorten the operation time to 16 hours per day.

[Remark] Change of circuit

1.4 Effect

(1) Conventional situation

Energy quantity before improvement

1TO880 kW/year 1)

Decreased energy quantity 1) — 2)

22,176 kW/year

(2) Improvement

Energy quantity after improvement

88.704 KW/year 2)

Effect as crude oil

5766 Liyear

1.5 Future problems

*The effect shall be expressed in terms of year in principle.
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Case 15

1. Energy conservation case report

1.1 Energy saving operation of electrodeposition circulating pumps on holidays

(1} Objective: To review the operation frequency of the electrodeposition paint circulating

pumps during non-operation of line. for decrcasing power consumption.

(2) Outline: The electrodeposition paint circulating pumps were fully operated during line
operation and during line non-operation. The rotating speeds of the ¢lectrodeposition
paint circulating pumps were reviewed to secure the minimum circulation frequency not
to cause the settlement of clectrodeposition paint, for decreasing power consumption.

1.2 Items concerned

[] Energy saving

(] Energy decrease

U Production equipment

() Non-production equipment

['] During operation

UJ During non-operation (lunch time, duty interval, holiday)
[} Electricity

[ Air

(2 Fuel oil

[ Steam
Other ( )

1.3 Comparison

(1) Conventional situation
The electrodeposition paint circulating pumps were fully operated also on holidays,
Electrodeposition point: Anionic electrodeposition paint

Paint circulation frequency: 9.4 times/h (including draft stirring)
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Rating and power consumption of motors

Pump Rating | Electric power [kW|
1 16 kW 8.6
2 T 19.8
3 T 19.9 o
4 1 20.4
5 ) 20.2
For filtration | 15 kW 13.5
Total 112.4

(2) Improvement
A voltage-to-trequency converter (inverter) was added to the primary side of each motor,
to modify the system for ensuring that the rotating speed of the motor can be changed to
achieve a predetermined flow rate, for lowering the rotating speed of each circulating
pump during line operation and during line non-operation such as holidays and duty inter-

vals, thereby decreasing power consumption.

Conventional Targets

[tem

conditions

During line operation

During line non-operation

Circulation frequency

9.4 times/h

7.0 times/h

4.7 times/h

Power consumption

1124 kW

S32KW

42 kW

ltem Before impm}/c;;cm After improvement Etfect
During line operation 112.4 k-V_V_- 303 kW 82.1 kW
During line non-operation 112.4 kW 19.1 kW 933 kW
Annual 984.6 MWh 211.9 MWh 772.7 MWh
[Remark] Voltage-to-tfrequency converters (inverters) were added.

1.4 Effect

(13} Conventional situation

Energy quantity before improvement | 984.6 MW/ycar 1)

Decreased energy quantity 1) - 2) 7727 MW/year
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(2) Improvement

Energy quantity after improvement 211.9 MW/year 2)

Effect as crude ol 200,902 [/year

1.5 Future problems

*The effect shall be expressed in terms of year in principle.
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Case 16

1. Energy saving digest

1.1 Theme
End pressure controller (11) of air supply pressure
1.2 Kind of energy
Compressed air
1.3 Apparatus concerned
Second power low pressure compressor
1.4 Practice period
April, 1992 ~

1.5 Outline of apparatus

(1) Conventional system
For controlling the low pressure air, the pressure of the air supply header was detected,
and the unloader of the compressor was controlled to keep the air supply pressure con-
stant. According to this method. even if the load at the end had declined to raise the end
pressure, the air supply pressure was constant. So, ¢xcess pressure occurred.

ANV

AN

Compressor Header

(2) Improved system
To control the end pressure, low pressure portions in the range from the casting division to
the assembling division are detected for controlling the unloader of the compressor, to
keep the end pressure constant. At present, the end pressures are detected at the road
wheel shop and the 6th casting shop.

TV



Three-way Electric- 3o @ Pressure
electromagnetic pneumatic E indicator Road wheal shop | {70%)

valve converter  Controller |

£ Pressure sensor

@ }E % 6th casting shop

Compressor Header

(3) Feature
The end control (1) covered the high pressure system, and the pressure was controlled by
letting the air go to the low pressure system. [n the present improvement, since the end
pressure is controlled by the unloader of a compressor, this idea can also be applied to
similar other compressors.
1.6 Effects
The decrease in the shaft power of the low pressure compressor and in the quantity of air
leak due to the decrease of average air supply pressure by 0.4 kg/em® was estimated to be 20

million yen/ycar.
Actual effect = 26 million yen/ycar
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Case 17

1. Energy saving digest

1.1 Theme
Remote control of unit heater
1.2 Kind of energy
Steam
1.3 Apparatus concerned
Unit heater (First Axle 27th Line)
1.4 Practice period
September, 1992

1.5 Outline of apparatus

(1) Conventional system

Factory First power

S| Control panel
Control

.__panel

Uit heater \\ Temperature setting device

From the First Power monitor room, a command for automatically operating the unit heater
was given (o the field panel, and the unit heater was started and stopped by the tempera-
ture setting device.
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{2) Improved system

Factory First power

4~20 mA \

\\ Control panel + Temperature
transmitter (Omron ESCX)

1

Unit heater ~~J Pt100

Sequencer

The unit heater is started and stopped by the sequencer from First Power.

(3) Features
[) The field temperature is transmitted to First Power by the temperature transmitter, and the
unit heater is started and stopped by the sequencer based on the temperature set by the
personal computer.
2) The operation status, temperature and operation time in the unit heater area of each factory
are displayed as graphics on the personal computer and the operation time is printed out.

1.6 Eftects

(1) Temperature control has been remarkably improved. Estimated energy saving effect: 20
million yen/year (actual effect: 25 million yen/year).
1) The platinum resistance temperature sensing clement sequencer used improves the tem-
peratureg accuracy.
2) Changing the temperature sctting is not necessary any more.

(2) Since the temperature in each factory can be known, the timing for actuating the air condi-

tioner valve can be severely controlled.

(3) The temperature in the ficld can be known at a glance on the personal computer. even

without measuring it.
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Case 18

1. Individual improvement sheet

1.1 Improvement theme
Decrease of energy of washing machine (YW261()
1.2 Classification

Trouble

Preliminary arrangement
Halt

Speed

Failure

Rise

Tool or mold

Safety

Working convenience
Other

1.2 Reasons for taking up the theme
(1) Since dripping in the air blow tank was poor, water drops remained.

(2) For drying products, hot air blow was used.

1.3 Targets of improvement

By March. 1997,
(1) air consumption to be decreased by 20%.
(2) electric power consumption to be decreased by 20%..

1.4 Outline of equipment (line)

Hot air blower

Washin Air blow tanki '
tank 9 {for water Ec?lglr:%er -
drippingy |

Inlet of washing
machine

Inlet conveyor Outiet conveyor

YW2610 washing machine

Ry

To assembling
line



1.5 Identification and analysis of situation

(1) Outline of washing tank
1) The washing solution was heated 10 70 ~ 80°C by a stcam heater.
2) The washing solution was pressure-fed by a 3.5 kW washing pump, to be sprayed to
products.

@Ventilation fan
T
Product

O
I
O o
8 8 5

% Washing tank

10401

h

—>
Electromagnetic
valve for steam

(2) Outline of air blow tank

I | = 6 mmzﬁ

] Air nozzle

Electromagnetic valve for blow
Pressure reducing valve
ey 2
=2 s {3}~ < Shop air

1) Twelve copper pipes with an inner diameter of 6 mm were used for air blowing.

T00000
naonmon

2) Air blow was etfected while products stopped.

(3) OQutline of drying chamber

Hot air blower

A 7.5 kW hot air blower was used for drying the surfaces of products.




(4) Much water remained.
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1.6 Details of main improvements

(1) Improvements for raising air temperature
1) Air piping is kept in contact with the steam piping uscd for the washing tank.
2} The steam heater which had been used for the washing tank is used as an air heater.

(2) Improvements for air blower

1) A gate type air blower is adopted.
2) Air blow is executed while products move.
3) The air blow nozzle was changed to a low noise energy saving type nozzle.

(Blower)

Air piping . .| | Steam piping
__AIrpiping ;1 |«

Kept in contact
with each other. .|

(Heat insulation)/'\

Air heater ------- _) U U DD i

{Former steam heater) [[ =—

L

Heat insulation | Electromagnetic valve for blow f‘

Washing tank Air blow tank

treatment

-

Flat jet nozzle

Discontinuance of hot air blower
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1.7 Effects of improvement

(1) Electric power consumption decrease effect

100 o =197 100

80 | 1 80 Decrease by 54 kWh | Decrease rate
- 1 (50%})
- 54 - 60 =

) Sad ] 53 .72 100 ——
-1 40 =

40 - £ 25 18 . 4.0 - 25 {8 1 50

20 |/ 120 20+ 10 ¢ 5
- 5 54 ” }_17

0 0 0 0

Hot air blower
Inlet conveyor
Outlet conveyor
Washing pump
Ventilation fan
Inlet conveyor
Outlet conveyor

Washing pump
Ventilation fan

Pareto diagram of electric power consumption per day

(2) Air decrease effect

3000

2600 -
L Decrease by 974 m?,

2400 + decrease rate 34%

2200 r

2000 £ T s S

N

0

I T I I N Y T N W

123458 94g111213117181955235425,5

Graph of air consumption per day

(3) Calculation of effects in amount of moncy
1) Electric power; 54 kWh x 244 days X 9 yen/kWh = [19.000 yen/year
2) Air: 974 m* x 244 days x 1.2 yen/m* = 285.000 yen/year

e



1.8 Sustaining of effects

For sustaining, improving and expanding the effects

What Where Who When Why How

Working Standard In the field | S42 | December 11) | Standardization | By revision

Equipment Inspection | In the field | 842 | December 15 | Sustaining of By revision
Standard function

Prevalent use of All sites 524 | From lanuary, | Forexpansion | By changing
improved nozzle 1597 of effects the nozzle.

1.9 Future problems

(1) To promote the prevalent adoption of the improvements in similar equipment.

(2y To review the air blowing equipment for possible adoption of the improved nozzle.
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Case 19

1. Thermal efficiency improvement achieved by using new boilers in
Second Area

One 30 t/h water tube boiler was replaced by ten 2 t/h small once-through boilers. The
thermal efficiency improvement achicved in this case is described below.

(1) The 30 t/h water tube boiler was operated at a peak thermal efficiency of about 85%, but
at an average thermal efficiency of 80%, due to low load. shutdown loss, etc.

(2) Since many 2 t/h small once-through boilers have been installed, the number of boilers
operated can be controlled to suit the load, to allow each boiler to be operated always at
a thermal efficiency of 95%. So, irrespective of the load, a high efficiency can be kept.
The boiler room of the Second Area has an accumulator and the boilers are protected
from any sudden change of load. However, considering the loss due to shutdown, etc.
as 5%, the average thermal efficiency is assumed to be 90% for calculation,

(3) Effect of thermal efficiency improvement

1) Thermal efficiency improvement

(1392178 — 1392178 x 0.8/0.9) x 25/1000 = 3,867,000 yen/year

2) Due to change to city gas
1392178 x 0.8/0.9 x 25 — 1001243 x 39.5 = -8.612.000 yen/yeur
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Comparison of a large boiler and many small boilers in operation

Load pattern and efficiency of 30 t/h boiler

Load

Daytime work

Night work

—90 -

hour

100 %

80

Boiler efficiency

70



Steam load

Load pattern and efficiency of 2 t/h once-through boilers 100 %
Efficiency constant at 95%
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Reference 1

1. Standard values as businesses' criteria under Energy Conservation

Law

1.1 Regulatory levels for rationalization

Attached Table 4-1A Regulatory excess air factors of boilers (during combustion at a certain

load in stable state after periodical inspection)

Boiler capacity (amount of evaporation) | Oil firing Gas firing
30 tons or more per hour L1 - 1251 1L.1~1.2
10 tons to less than 30 tons per hour 115 ~1.3 —
5 tons to less than 10 tons per hour 1.2~1.3 e
Less than 5 tons per hour 1.2~1.3 .

Attached Table 4-2A Regulatory excess air factors of industrial furnaces (during combustion

at almost the rated load after inspection or repair) (at exhaust outlet of furnace)

Qil firing Gas firing
Kind of furnace *' Continuous | Intermittent | Continuous | Intermittent

type type type type
Casting melting furnace 1.3 1.4 1.25 1.35
Billet heater 1.25 — 1.2 —
Metal heating furnace [.25 1.35 1.25 1.35
Heat treatment furnace l 25 1.3 1.2 1.25
Drying furnace ** 1.3 1.5 1.25 1.45

*1_Cupola is not included.
*2 Burner portion only.
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Attached Table 4-3A Regulatory furnace wall outer surface temperatures of industrial furnaces
{average temperatures in the steady state at an open air temperature of 20°C)

Fumace wall outer surface temperature (°C)
Furnace temperature
Ceiling Lateral side wall Bottom
1,300°C or higher 140 120 180}
1. 1O0PC to lower than 1,300°C 125 110 145
900°C to lower than 1,100°C 110 95 120
[.ower than 900°C 9() 80 100)

*!_ Cupola is not included.

Attached Table 4-4A Regulatory exhaust gas temperatures of boilers (at a load factor of 100%
at an inlet air temperature of 20°C after periodical inspection)

Amount of evaporation Waste gas temperature (°C)
Oil firing Gas firing

30 tons or more per hour 200 170

10 tons to less than 30 tons per hour 200) 170

5 tons to less than 10 tons per hour 220 200

Less than 5 tons per hour 250 220
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Attached Table 4-5A Regulatory waste heat recovery rates of industrial furnaces (during
combustion at almost the rated load)

Exhaust gas temperature (°C) | Capacity class | Waste heat recovery rate (%)

Lower than 500 A-B 25

pg
o]

500 to lower than 600 25

35

600 to lower than 700 30

25

35

700 to lower than 800 30

25

40)
30

800 to lower than 900

45

90%) to lower than 1,000 30

25

45

1,000 or higher 30

30

AT (OO ® | » O » 0>

(1) The exhaust gas temperature refers to the temperature at the furnace outlet and at the
recuperator inlet.

(2) Capacily classes are as follows:
A: 84,000 MJ or more per hour

B: 21,000 MI to less than 84,000 MJ per hour
C: 840 MJ to less than 21,000 MJ per hour
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Attached Table 4-6 Apparatuses to be improved in power factor

Name of apparatus to be improved in power factor

Cupacity (kW)

Squirrel cage induction motor 75
Wound rotor induction motor 100
Induction furnace 50
Vacuum melting furnace 50
Induction heater 50
Arc furnace —
:Iash butt welding machine o 10
Arc welding machine (excluding portable type) 10
Rectifier 10,000

1.2 Target levels for rationalization

Attached Table 4-1B Target excess air factors of boilers (during combustion at a certain load

in stable state after periodical inspection)

Boiler capacity (amount of evaporation) Oil i'}uring Gas firing
30 tons or more per hour 105~ 1.15 -
10 tons to less than 30 tons per hour 115 ~1.25 A
5 tons Lo less than 10 tons per hour 115~ 1.3 LIS~ 1.25
[ess than 5 tons per hour 115~13 .15~ 1.25
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Attached Table 4-2B Target excess air factors of industrial furnaces (during combustion at
almost the rated load after inspection or repair) {at exhaust outlet of furnace)

Oil firing Gas firing
Kind of fumace *! Continuous | Intermittent | Continuous | Intermittent
type type type type
—Casting melting furnace | 1.05 ~1.25 1.05~1.3 105~1.2 1.05~1.25
Billet heater 1.05~ 1.2 — 1.05~1.15 | —
Metal heating furnace 1.05~1.2 I.USL 1.3 105~ 115 LOS~ 1.3
Heat treatment furnace 1.05~1.2 LOS~1.3 1.05~1.15 1.5~ 1.25
Igrying furnace *- 1.05 ~ 1.3 I.()5; 1.5 [O5~1.25 | 1.05~145

*!, Cupola is not included.

*2 Burner portion only.

Attached Table 4-3B Target furnace wall outer surface temperatures of industrial furnaces
(average temperatures in the steady state at an open air temperature of 20°C)

Furnace wall outer surface temperature (°C)
Furnace temperature —
Ceiling Lateral side wall Bottom
1,300°C or higher 120 110 160
1.100°C 10 lower than 1,3(00°C 1160 T 135
900°C to lower than 1,100°C 10) 9() 1140
Lower than S00°C 80 70) 90

*1. Cupola is not included.

Attached Table 4-4B Target exhaust gas temperatures of boilers (at a load factor of 100% at an
inlet air temperature of 20°C after periodical inspection)

Waste gas tiemperature (°C)

Oil firing TGas firing

Amount of evaporation

30 tons or more per hour 160 140 ]
10 tons to less than 30 tons per hour 160 140
5 tons to less than [0 tons per hour 180) N 260
Less than S tons per hour 2()6“ 180

— 96 -



Attached Table 4-5B Target waste heat recovery rates of industrial furnaces {during
combustion at almost the rated load)

Exhaust gas Capacity Waste heat Waste gas
temperature (°C) class | recovery rate (%) | temperature (°C) | temperature (°C)
L.ower than 500 A-B 35 275 190)
500 to lower than 600 A-B 35 335 230
A 40) 365 305
600 to lower than 700 B 35 400 270
C 30 435 230
A 40 420 350
700 to lower than 800 B 35 460 310
C 30 505 265
A 45 435 440
800 to lower than 900) B 41} 4810} 395
C 35 525 345
A 55 385 595
900 to lower than 1,(KX) B 45 ) w‘”““485 460
C 4() 535 440
A 55 — _
I .04 or higher B 45 - _ _
C w0 = —

(1) The exhaust gas temperature refers to the temperature at the furnace outlet and at the

(2)

recuperator inlet.

Capacity classes are as follows:

A: 84,000 MJ or more per hour

B: 21,000 M to less than 84,000 MI per hour

C: 840 M1J to less than 21,000 MJ per hour
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In Japan, Energy Conservation Month is observed in February every year to increase energy
conservation awareness and further spread concrete energy conservation activities throughout
the country.

During Energy Conservation Month, Nissan Motor undertakes special promotional events
atits factories and other business sites. Using Energy Conservation Month as a lever, let’s
further our energy conservation efforts by taking a closer look at energy consumption in our

factory.

* Aiming for Japan’s No. 1 factory
Amid a continued severe business environment, active energy conservation programs are
being implemented by Nissan and many other companies as part of their cost cutting efforts.
To emerge as a winner from the {ierce corporate competition. it is necessary to tackle cost

cutting more vigorously than your competitors.

* Each employee’s great ideas and steady ctforts can bring about great saving effects.
Aiming to make our factory Japan's No. 1, let’s elevate our energy conservation activities
to the highest standards as well.

* To be No. 1 in Japan’s energy conservation drive, we must tackle the issue at its heart,
challenging the limits with smart thinking and inventiveness, rather than mindlessly
resorting to superficial measures.

Energy Conservation as Main Pillar of Cost Cutting Efforts

* In Murayama District, energy costs totaled as much as ¥2.3 billion in fiscal 1993,
emerging as a major target for cost cutting efforts.

Improve Efficiency by Eliminating Wasle

(Let’s get as close to theoretical energy consumption limits as possibie.)

Useful energy

Wasted energy
Damage to equipment and destruction of envirenment
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Please look for new energy conservation methods.

* 1t is the energy consuming section that plays the major part in cnergy conservation
activity. with support provided by the technical scrvice and engineering sections associated
with the process concerned.

Please look for new ways of suving energy, using Energy Conservation Month as a

springboard to further our activities into fiscal 1995,

Energy Conservation Implementation Procedure

(1) Energy conservation audit
{(Have a good grasp of the amount of energy being consumed.)
Do you know how much encrgy is being uscd?

(2) Setting targets
(Let’s set energy consumption reduction targets.)
Ambitious but realistic targets will lead to great results.

(3) Planning and evaluation of improvement measures
(Give your idea a concrete shape.)
Fully examine its effects on the product quality. expected benefits and associated
investment costs.

(4) Working out and putting it into action improvement measure implementation programs
(Make sure you draw up a proper plan.}
Implement the program in accordance with a sensible schedule and under close coopera-
tion with other sections concerned

(5) Checking improvement cffects and standardization
(Carry out comparisons on an energy consumption rate per unit production basis.)
Utilize the results of energy consumption rate per unit production comparisons and

improvement measure implementation as MP data.

Focuses of Energy Conservation
1) STOP

* Why is this equipment necessary?
» Can we eliminate this step?
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Examples:

(1) Can we stop or cut back on air blowing?

(ii) Can the number of steps in washing processes be reduced?

2) SUSPEND

* Is any equipment running idly?

Examples:

(1) Are there any louver tans running 24 hours a day?
(It not only wastes electricity, but also warm air. )

(i) Is there any equipment running idly during the lunch break and between shifts?
Are there any machines running 24 hours day?

(Is there a way of detecting vehicle bodies to control them automatically’?)

3) REDUCE

* Why is this amount necessary?

* Can we reduce operating pressures, temperature settings and operating hours?
Examples:

(i) Can we reduce air pressure?

(i1) Can we reduce hot waler temperatures or booth temperatures?

(ii1) Can we reduce drying durations?

4) REPAIR
* Are there any losses caused by machine faults?
Examples:
(1) Are there any air leaks from couplers?
(ii) Are there any water leaks from halt-open taps?
(ii1) Are there any overfiows from tanks or cooling towers?

5) RECOVER
* Where is energy being wasted?
» Cun any waste energy be recovered and reused?
Examples:

(i} Can we use heated exhaust air from combustion tacilities (ovens) or ducts {waste heat

recovery)?
(ii) Is there any clean water being drained away?
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6) SUBSTITUTE

» Can we use cheaper energy sources?
Examples:
(1) Can we switch from electric heaters to gas heaters?
Electricity 1 kWh (¥10) = 860 kcal ¥11.6/1.000 kecal
Gas I'm* (¥23) = 6,500 kcal ¥3.5/1,000 keal
(1i) Can we change machine operation priorities to operate higher efficiency ones first?
* Check the above 6 points (3 R's & 3 S's) und use your ingenuity.

Of course, these examples do not cover everything. Try to look at things around you from
a different angle, and give a little thought to what happens if your routine work is done using a
different method or different work steps.

You may find unexpected energy conservation ideas. Please give us a hand.

Examples of Estimating Energy Conservation Benefits

<Electricity> When lights and machines are switched oft for one hour & day

ltem Electricity
consunwd Calcutation formula Annual savings
Lights | Single 40 W-lamp
fluorescent 40(W) O.04 KW * 1 lamp * 1 hour/ day * 244 (days/vear) * 10(yenkWh) = | 97 yen/fixlure
Double 40 W-lamp
fluvrescent _ 180wy OO0 EW * 2 amps * | how/day * 24 (daysivear) * 10 (yen/kWihy = | 195
Double |10 W-lamp
fluorescent 220(W) | O TKW ™* 2lamps * 1 hour/ day * 2K (daysyeany * 10 (yenkWhy=| 536
300 W
JO0W) L OIKW = ] lamp ® 1 howdday * 249 (daysyear) * 10 (venkWh) = 732
250 W sodium 230 (W) [ O25KW * | lamp * 1 hour/ day * 244 (daysfyear) * 10 (yen/kWh) = 610
200 W mercury 400 (W) | O KW * | lamp * 1 howr/ day * 24 (days/year) * 10 (yendkWhy = Y76
700 W mereury FOOW) | OTEW * [ lamp * 1 hour/ day * 24 (daysvean) * 10 (yenvkWh) = 1,708
1.OO0 W mercury 1000 (W) LOOKW * [ Tamp * | hour/ day * 2 (daysyear) * 10 (ven/kWhy = 2,440
Motors | 075 kW fan 750 (W) | OTFS5KW A 100y * L= ] 244 % [ = [.830
0.75 kW pump SO25 WH 0TS KW X O0T5 (L1 151 %344 * Hi= 1.372
0.75 KW puinp IF5(W) 0TS *0S0LF)* | % | * 244 % [0 = 915
Heater | | kW ¢lectric hcutcni 1.000 (W) TOOKW * Tunit * 1 thewfday) * 234 (day/year) * 10 (ven/kWh) = 2,440

Utilize these for overall estimates.

(For more accurate estimates, carry out measurements.)
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<Steam>

What is the hourly energy consumption of a ceiling-mounted unit heater (square-shaped)?
(75,000 (kcal/h*unit) * 0.8)/500 (kcal/kg) = 120 (kg/h)

0.12 (t/h) * 2,600 (yen/t) = 312 (yen/h)

By turning it off for onc hour a day per scason, a saving of ¥31,200 can be achieved.

<AII>

Air leaks from bolted Joints and couplers
* Carry out calculations using the following figures — although there are some variations
depending on the size.

Item Alr pressure Leakage volume
Small leak 5.0(kglem’y | 2(NmY/H)
Medium leak 5.0(kg/em?) 2.8(Nm"H)
Large leak 5.0(kg/cm?) o 5.6(NmY/H)

Saving effect calculation example for small air leak

Operating pressure (gauge pressure) 5.0 (kg/em?)
Leakage duration (per day) 18 (hours/day)
Days of operation (per year) 244 (days/year)
Unit cost of air 1.0 (yen/Nm*)

1.2 (Nm/h) * 18 (h/d) * 244 (d/y) * 1.0 (yen/Nm') = 5,270 (yen/y)
<Gus>
When butane air gas baking is reduced by an hour a day

(at a gas flow rate of 50 (Nm'/hy)

50 (Nm'/h) * 1 (h/d) * 244 (d/y) * 23 (yen/Nm')y = 280,600 (yen)
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<Water>

When water trickle-flows from a tap:
Loss per minute is 213 (ce)

Loss per year is 110,500 (1) i
This will incur the following costs:

Water supply cost 110.5 (m'y) * 13 (yen/Nm?*) = 1,436 (yen/y)

Sewerage cost  110.5 (mYy) * 203 (yen/Nm'} = 22,431 (yen/y)

Thus, water leaks not only increase water supply costs but also sewerage costs, with the
increase in the latter actually greater than the former.

<Reference>

Electricity Supply Process — from Generation to Delivery

154 kV or hlghef 66Ky 20ky
. E -1 BOKY ey
Y= o Y “‘% 4 m é__]i
? Penstock | o I ] i "
‘ - Primary * Secondary I
Power Station Substation ‘_S_Ll’f'_al‘?:‘ i
66kv
~
Pale fransformer '_Bkv —— 20kV a ' o
200v-100v .
— IS N N
-_'-‘-—7h Bkv .r ! ‘ i 'j}: { _l]
== i I'L"L | - =
T = S N ) [ S S—
Home L?ﬂ:t:""gf‘" i Nissan Murayama Works, atc.
(20 yernvkWh excluding basic charge) ————d {1 yen/kWh excluding basic charge)
200V/100V

As can be seen from the above diagram, electricity passes through various electrical
cquipment and power transmission lines betore being delivered to consumers. This forces
the electric power company (e.g. Tokyo Electric Power Co., Ltd.) to spend enormous
amounts of money to cover equipment, construction and operation/maintenance costs,
which are subsequently passed onto consumers in the form of electricity rates.

As electricity supply to homes involve cxtra fucilities, electricity rates for homes are about

1.5 times higher than factories.
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Calculation of Electricity Costs

Electricity rates include a component called a basic charge, which also applies (o other
utility rates, such as telephone and water supply.

Basic charges in electricity supply are determined in accordance with the maximum power
demand. For a home, the basic rate is based on the maximum current setting (15 A or 20 A)
of a circuit breaker, called a current limiter. which is also an expression of maximum power
demand, as a current hmiter automatically turns itself oft when the electric current, and thus
clectric power, flowing through it exceeds the predetermined limit.

In that event, people can continue using electricity in the home simply by turning off the
power switches of a couple of appliances and then turning the current limiter back on, At
factories, however, this is not acceptable, as it means shutting down some of the production
machines.

Therefore, an excess power demand surcharge (a kind of fine) is paid to the power company,
instead of allowing the power supply to be cut off,

Howecver, if this is repeated often, the power company issues a recommendation for an
increase 1n the contract demand.

To keep contract demand low., it is necessary to avoid short bursts of intensive electricity
use and use electricity evenly day and night.

< , Electricity rate >

Basic charge Meter charge

(fixed contract component)

The greater the proportion ot the basic charge. the higher the price of clectricity per kWh.

v

| { , Peaak cutsg
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Fellow employces

Let’s take a closer look at our energy use and find ways of improving it.
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Successful Case of Energy Conservation
in Tochigi Plant of Nissan Motor Co., Ltd.






Computation of Energy conservation Effect — Electricity

@ Power consumption of the electric appliance

Appliance Power used (kW) per hour
| __Personal computer 0.1 ¥1.3

Word processor 0.05 ¥0.65
Copier 1.0 ¥13.0
Television 0.05 ¥0.65
Hot water pol 0.6 ¥7.8

-Refrigerator Wattage x load 0.5
Electronic oven 1.0 ¥13.0

-Electric heater 0.5 (500w) ¥6.5
Unit heater 2.2 ¥28.6
Spot cooler 1.5 ¥19.5
Electric fan 0.2 ¥2.6

- With respect to the electric heater and refrigerator, power consumption varies

according to the watlage.

Rating wattage x ¥13/kWh = Fee per hour

1000

Obtain an hourly fee by the following equation.

+ Compute the amount of energy consumption for your work unit {per one machine),

- Amount used per hour x Hours used per day x No. of days worked — Amount used per year

For your information, power is consumed at the rate of 10% of the total power as stand-by power

if left plugged in. It is recommended 1o unplug any electric appliance as much as possible.
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@ In case when a lamp is turned off for a certain number of hours per day (per lamp)

Item Power consumed Annual effect
W) (¥/year)
Lighting | 1 bulb of 40W 43 136
2 bulbs of 40W each 85 270
2 bulbs of 110W each 230 730
Eye-lamp of 300W 300 952
Sodium lamp of 250W 273 866
Fluorescent tube of 400W 424 1,345
Fluorescent tube of 700W 745 2,362
Fluorescent tube of 1,000W 1,060 3,362
Electric heater of 1kW 1,000 3,172
Equation

Power consumed x No. of lamps x hours lit per year x unit price = Annual effect

* Use the above table to compute the effect of your energy conservation efforts.
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Computation of Energy conservation Effect — Air

@D Airleak

© A leak from the joint or screw cap

* You can compute leakage based upon the following values, although there are some

differences in size and elc.

Item Air Pressure Air Leakage
Leak (small) 5kg/cm® 1.2Nm’/h
Leak (medium) 5 kg /cm® 28 Nm' /h
Leak (large) Skg/cm® 5.6Nm’ /h
- A hypothetical situation of an air leak Leak (small)
Pressure used {gauge pressure) 5 kg/em®
Hours of leak (per day) 18 hours
No. of hours worked (per year) 244 days
Unit price of air (N m®/ h) ¥1.2/Nm’
Equation for the effect of the above air leak
1.2 Nm® x 18 hours x 244 days x ¥1.2/Nm’ = ¥6,300/year
- Carry out a computation for a large or medium air leak as well.
Leakage per pressure (per hour)
Delivery pressure 6 kg /cm” 5kg/cm” 4kg/em”
Actual air leakage
(per 1 mm°) 2.51 Nm’ 2.2 Nm’® 1.89 Nm’
Delivery pressure 3 kg,/(:m2 2 kg/em® 1 kg/em®
Actual air leakage
(per 1 mm’) 1.58 Nm’ 1.2 Nm® 0.81 Nm’
Formula

Value in the above tab!_el % [Hours of leak] x Hours worked x Unit price of air

[Change the figures depending upon the ]eala..
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@ When you flatten the end of an air blow nozzle ........
(As an example, the core CB-line air-blow equipment in the MF2 Factory)

Volume of air-brow before taking the measure 240 Nm’/h

Volume of air-blow after taking the measure 165 Nm’/h

Hours of air blow per product 6 seconds/unit

Core C/B production amount 2,720 pieces/day

Equation

(240 - 165)Nm" x _6 seconds/pieces x 2720 pieces/day  x 244 days/year x ¥1.2/Nm" = ¥99 600/year
3600 seconds

Flow rates by changing the shape of the airgun point

For the copper pipe of 8 mm (inner diameter 6mm)

Shape Flow rate . Wind velocity Noise
(Root 5 kg/cm™) {Point 60 cm) (Side 1m)
1 O  Cicle 53 m’/h (3.3K) 23 my/s 91.1dB (A)
2 > 7mm 53m’/h (3.3K) 23 mjs 91.7 dB (A)
9mm

3 > 5mm 53 m’/h (3.4K) 23 m/s 91.4 dB (A)
10 mm

4 4 mm 45 m’/h (3.7K) 25 m/s 90.3 dB (A)
l(i; mm

5 O 3Imm 37 m'/h (4.0K) 25 m/s 88.4 dB (A}
10.5 mm

Formula

IF]ow—rale shown in the abo@ X @ of hours worked x No. of days work?ﬂ X [Uinii price ofm

X d

| Change the figures depending upon the siluationl
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Computation of Energy conservation Effect — Steam

@ Steam leak
© A leak from the joint or screw cap
Carry out a computation based upon the following values although there are some differences in

size and etc.

Item Leaking conditions Steam pressure Amount
Leak (small) Oozing
5 kg/em® ¥10/h
Leak (medium) Spurting ,
Skg/cm” ¥20/h
Leak (large) Dripping ,
5 kg/em” ¥40/h
- A computation example of effect from a steam leak Leak (small)
Hours of leak (per day) 18 hours
Days worked (per year) 244 days
Equation

18 hours x ¥10/h x 244 days/year = ¥43.900/year

Note: A large leak means a substantial amount of leakage. In case of a large leak, there

will be computational errors.  Get advice from the M24 Energy conservation Consulting Group.

- Is there not any uninsulated piping in steam piping?

The following effect can be expected from insulating piping

© Computation of effect: Energy conservation effect from insulation per Im

(Size 20A operation)

Formula

{Heat dissipation from uninsulated piping — Heat dissipation from insulated piping) x length {m)

Equivalent value of steam volume

x Hours air-supplied x _Unit price of steam (111 -26)x1m_ x 6,100h/year x ¥2.2/kg
500 kcal/kg

= ¥2 281/year
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..l The Name of Theme !

A Digest of Energy conservation ltems tem No.1

Created by: Sakurai

The control of the pressure at the end of water-conveying pump

Created on: May 25, 200

Classification of
Energy
Electricity

Targeted Facility

_II Time to Conduct I_

Water-conveying pump for city water 1995

_I Details of the

1) The conventional system
[The flow chart for the one before improvement]

1A

Plant
0l

'Pa/’-'.m"\

'S

’ During operation | | Out of operation

The pressure at the

N

Pressure

Initial

[Preblems]

considerable,

becamea excessive,

-The pump sent water constantly regardless of the amount of consumption on the plant side and the variation of the water-conveying pressure was

-When the amount of censumption got lower between tha shifts or during holidays, the pressure at the end got higher and the water—conveying pressure

0

2) The Improved System
[ The flow chart for the one after improvement]

Pressure

Inverter Panel

AL

o9

g fof)
—_— 4 I Cut of operation I
=g \
23 o The fluctuation of the
= H pressure at the end is small.
&
Q|

The signal representing the water-conveying pressure at the entrance of the plant was fed back to make the pressure
stable at the predetermined pressure by controlling the rotation rate using the inverter, and the electric power for the

3) The features of the

*By detacting

smaller.

be quickly controlled and the pressure fluctuation range could be made

*By controlling the pressure at the end located on the site where the
water was used. the excessive water pressure was avoided.

improvement 4) The Amount Investad

the pressure at the end, the water conveying pressure can ¥500,000

5) The Effect of This Improvement

The electricity consumption was reduced by 20-30% in case with a 15 kW motor.

6) Presentations for Qutside
and Prizes

1
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A Digest of Energy conservation [tems Item No.2
Created by: Sakurai

_[ The Name of Theme !
Created on: May 25, 200
Reducing the Power Consumption for Lighting the Street-lamps on the Site to One Third

Classification of Targeted Facility !

Energy
Electricity The street-lamps along the road on the site 1930

I_l The Details of the !

1) The conventional
system

[The flow chart for
the one before

improvement] || == poe-TT0 T . O
------ Switch
Sen _ O O—T—S  Power line
e S duta --é A i
O o+—7
N
MS (Magnet
Lighting Panel

[Problems]

The street-lamps on the site were all it controlied by the automatic switch regardless of the day of the week. It
was waste of energy to light them during the time when no person walks areund such as the night of a holiday.

2) The Improved System

[The flow chart for
the one after
improvement]

! Pt ; Switch
| — ! MS (Magnet Switch)
;J ’,"’ ] for weekday lighting
B a
— N e dt e -0 O—9—S ,
Womre! Power line
—1—N
Remotely instructed to light the lamps —_—
using one third of the previous power. O_.
oo+ s
O 10 MS (Magnet Switch}
} for one-third lighting
—C}/C)._ ..... e e — —— — —— — T — ——— —
Lighting Panel
A magnetic switch to light the lamps with one third of the previous power was added and was remotely
instructed to light the lamps to reduce the power consumption to one third.
3) The features of the improvement 4} The Amount Invested

+Only one phase among the three phases in the power line was made
transmitted to light the lamps with one third of the ordinary power.
*This was conducted during the time with few people walking such as the

night of a holiday and during a long vacation .

6) Presentations for Qutside

5) The Effect of This Improvement
and Prizes

The reduced electric power, ¥800 ,000/year
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A Digest of Energy conservation Items

Item No.3
Created by: Kikuchi

_[The Name of Theme!

The Control of the Water Temperature of Cooling Tower Fan

Created on: May 25, 2001

Classification of Energy Targeted Facility |

_l Time to Conduct I_

|

Electricity The coaling tower far cocling water for compresser

1888

,_l The Details of the Improvement !

1) The conventional system
[The flow chart for the one before improvement]

[ (
Cooling fan
(S

Pump Returning pipe

Compressor

S

,p—

Water-conveying pipe

Cooling tower
[Problems]

continuously regardless of the load (temperature) the coaling water had,

VI coamen 777777777 T TTT7 77777777

There were outdecor cooling towers eguipped to cacol down the cooling water for the compressors. However, the coaling fans were operating

2) The Improved System

after improvement]
aperating at that of 299,15 k {26°C).

[The flow chart for the ane Temperature sensors were equipped in cooling water tanks to improve
the temperature control such that the cooling fans would start
operating at the water temperature of 301.15 k {28°C) and would stop

Adjuster

Compressor

S19I®

adla

Caoling tower

Temperature sensor

T e 7777777 77777777717 7777777

3) The features of the improvement

*During the time when the number of operating compressors got fewer than usual such as between
the shifts or on a holiday, or in winter time, when the cooling water was cocled sufficiently by only
falling down to the eliminatars, the operation of the cooling fans was controlled by temperature—

controlled turning on and off to reduce the power consumption,

4) The Amount Invested

The cast for the parts for the control
system: ¥50,000

5) The Effect of This Improvement

When four 11 kW motars and four 7.5 kW motors were used: ¥1,000,000/vear~¥2,000,000/year

6) Presentations for Outside and
Prizes
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A Digest of Energy conservation ltems Item No.5

_[ The Name of Theme | Created by: Kikuchi
I Created on: May 25, 2001

Reduction of the Blowing Air of Parts Washing Machine

| Classification of Targeted Facility !
Energy

Compressed air Parts Washing Machine for Car Shafts 1995

_IThe Details of the lmprovementlr

1) The conventional system

[The flow chart for the one before
improvement]

The number of nozzies: 36

Hanger

Copper pipe
nozzle

Work,

Air pipe
[Problems]

In the conventional air blawing system, there were many copper pipes of 6 mm to 10 mm arranged. The paositions and angles some of
them were not properly set to the warks and the air blowing efficiency was not satisfying.

2) The Improved System
[The fiow chart for the one after improvement]

The positions and angles of the
nozzles were examined and the total
number of nozzles were reduced te
16.

The copper nozzles were replaced with the
ones with their tips pressed flat or the energy
conservation ones available an the market.

3) The features of the improvement 4) The Amount Invested

1} The positions and angles of the air blowing nozzles were examined and the instantanecus air *For pressing the nozzles tips, just
flow was reduced by reducing the number of nozzles.

working was necessary.
2) The instantaneous air flow was reduced by introducing the nozzles with their tips pressed flat

* A energy conservation nazzle cost

and the energy conservation nozzles available on the market. ¥1,500~¥2,500
5} The Effect of This Improvement 6) Presentations for Outside and
The amount of air for blowing was reduced by 30%-~50%. Prizes

It differed according to the size of the equipment but, in our case,
¥500.000/year~¥1,000,000/year.
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A Digest of Energy conservation [tems
_I The Name of Theme !

[tem No.1D
Created by: Sakurai

Detection System

Prevention of Unnecessary Opening and Closing of the Large Doors (Automatic) by Double

Created on: May 25, 200

Targeted Facility |

_l Classification of b

Steam The large doors on the aisles in the

Time to Conduct

1892

_[ The Details of the !

1) The Conventional System
[The flow chart for the one before improvementl

Cool wind comes in.

Cutsid
e the
plant

Inside
the
plant

[Problems]

into the plant and worsened the heating efficiency .

oop coil for detection

Large door

< The opening and closing system >

Loop coils

v

Detection by loop
detection circuit

¥

door

Received by the
control panel for

. losi

\

| Opening the large door

The large door of the plant was opened and closed by detecting the forklifts and vehicles with the loop coils that were
buried in and out of the door and used to detect metals. However, when the vehicles that were not to pass through the
opened door passed by the door. the door was also opened and. especially in the wintertime, the cold atmosphere came

2) The Improved System
[The flow chart for the one after improvement]

The sound detector (a
microphone) was placed.

Outsid The Large door
€ the
plant /
..... >
—

Inside
the
plant

<The opening and closing system >

Loop coils

Detection by loop
detection circuit

A Microphon

and v

Hom sound
detection circuit

!

Received by the
control panel for

door

¥

Opening the large door

The circuit was changed and a sound detection sensor was placed to open the door by the double detection with loop
coilz and a microphone for the hom sound of vehicles, then, the unnecessary openings and closings were avoided.

3) The features of the improvement

detector was set not to open with small sound.

working near by all welcomed it.

«Attention was paid to the volume of homs of forklifts and vehicles and the sound

*The door was made not open by the vehicles passing by the door and the people

4) The Amount Invested

The cost for construction
and the parts: ¥150,000

5) The Effect of This Improvement

temnperature of the heated atmosphere inside the plant, 13°C, about
¥150,000-¥300,000/year of steam was necessary for one large door.

(The heating cost saved: ¥150,000-¥300,000/year/door .}

To raise the temperature of the incoming cold air {(1~5°C in winter time} up to the

6) Presentations for Qutside
and Prizes
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