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Energy consumption in the industry sector, which is larger than that of the
residential/commercial or transportation sector, occupies nearly 50% of final
energy consumption in Japan. The industry sector has made an effort for energy
conservation from an economical point of view. Now further effort is required also
to cope with a global warning problem.

This report summarizes the results of investigation on energy consumption,
changes in energy intensity and development of energy conservation technologies
including those common to the industries and recycling of wastes, focusing on
energy intensive industries such as iron & steel and chemicals. Advanced energy
conservation technologies or systems are being developed with a large and
continuous effort in all industries, and recycling of wastes, e.g. waste plastics, has
started in industry scale. '
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#F2.1 HMOEMAEEEDHD

1997 1998 1999 2000 2001 2002 2003

FHEHAEPE (1000t) | 104,545 | 93,548 | 94,192 | 106,444 | 102,866 | 107,745 | 110, 511

BRJFEM (1000t)| 70,295 | 63,716 | 65,452 | 75,784 | 74,442 | 78,533 | 81,355

BIFSH (1000t)| 34,249 | 29,832 | 28,740 | 30,660 | 28,424 | 29,212 | 29,156

BIFHLE (%) 32.8 31.9 30.5 28.8 27.6 27.1 26. 4

#2.2 SMEIIBITH ZRVF—HE
: BAAT © X 10%]

FY1997 | FY1998 | FY1999 | FY2000 | FY2001 | FY2002
TRV —HE 1, 656 1, 556 1,783 1,683 1,674 1,733
IR AR 207 219 219 212 220 228
AR 937 859 1,063 960 976 1,018
PR 116 105 107 104 87 88
RKIRH R 30 24 21 23 20 .21
#RT A A 21 22 37 32 32 34
B 246 229 234 242 234 242
ol 98 98 102 110 104 103

# 2.3 HMT- Y =R —FEMNOHE

T RNVX —FBAL (Geal/t)
GROMZE T BF - EBE BRI JEFE/2 &
(EEETe) | (BEFET) | (FEFET)
1970 5.30 3.68 1.41 1.99
1971 5.96 4, 36 1. 46 2.19
1972 5.51 4. 02 1.44 2.06
1973 5.27 3.75 1. 40 1.94
1974 5. 36 3.92 1.44 1.89
1975 5.79 4.44 1.48 1.83
1976 5.59 4.32 1.43 1.82
1977 5.68 4.39 1. 40 1.86
1978 5.19 4. 05 1. 37 1.72
1979 5.01 4.02 1.31 1.63
~1980 5.08 4.06 1. 30 1. 59
1981 4.72 3.80 1.31 1.53
1982 4. 60 3.78 1. 26 1.49
1983 4.43 3.64 1.23 1. 48
1984 4.40 3.61 1. 22 1.45
1985 4. 40 3.67 1.21 1.44
1986 4. 36 3.62 1. 18 1.47
1987 4.30 3.51 1. 18 1.49
1988 4.33 3.57 1.17 1.47
1989 4. 36 3.62 1. 18 1.-49
1990 4. 32 3.58 1.16 1. 50

T : BT
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#3.1 {LBETRIIBITHTRUE 4T
BAT 0 X107

FY1996 | FY1997 | FY1998 | FY1999 | FY2000 | FY2001 | FY2002
TRLX—HE 3, 147 3,006 | 2,256 | 2,414 | 2,445 2,381 2,493
N AR 165 137 25 25 27 24 23
A RB 614 4717 20 20 22 19 18
AiwBLE | 01,770 | 1,808 | 1,726 | 1,868 | 1,899 | 1,860 | 1,974
RIRH A 33 30 19 21 23 21 26
BT A 9 9 4 4 4 4 5
BN 248 230 147 151 151 144 144
# 308 314 314 324 319 307 304

3.2 (MFEIRCIBITHI= RNV —HERL IR AREER

1996 1997 1998 1999 2000 2001

v -THE B (RIHHET ko) 64,282 | 66,650 | 63,266 | 68,171 | 66,802 | 62,976

|3 ERE ORISR ko) | 36,904 | 38,090 | 35,712 | 39,951 | 38,351 | 36,135
F 7 (F ko) | 30,826 | 32,510 | 29,933 | 35,396 | 33,743 | 32,508
WHEARM (Fko) | 4,620 | 3,864 | 4,118 | 2,723 2,908 1,385
LPG (F v 2, 382 2,419 2, 444 2, 605 2,395 2,771
AW a—27 A (Ft) 594 617 550 528 513 520
a R (Ft) 933 766 308 144 60 67
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#3.3 B’BEOFLUTT U NORES -

R TL

215 75 v MRE

175 b ()

TF LT TF L MER
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EEE 7,232 F b 5 482.1 F b /5
TF VU RRIFER 209 47 13.948
BEEERFR 196 47 13. 145
TF VU ERERS . SRIF 3.1 F by /5
(8, 000 BEA)
TFVAEEGH ML EDIE 69 Fhry /% (384F) 2.5 47
ITFVUEFES6 T BT ORF 21.2F b /8 (171 4F) 11.44F
53 RN R L .
PREHRE AR (BE%) (kgmol/hr)
VIS 14.97 254.7
AB 70. 90 1206. 3
G V% 8.93 . 152.0
Va=Ua Vs 1.12 19.1
C4's 3.21 54.7
C5’ s 0. 82 13.9
C6’ s 0.05 0.8
- B 100. 00 1701. 4
HEE 9266 kcal/Nm®
REHEE & 5296. 9 X 106 kcal/hr 353.1X10° kcal/hr
ARZISLEBYF  (SSH) ,
BREHAE & 304. 5X 106 kcal/hr 20.3X10° kcal/hr
BRIEE AT A 216.5X10° kcal/hr 14.4X 10 kcal/hr
PR} © 88.0X10% kcal/hr 5.9X%10°% kcal/hr
HAZ—E U RE (GI6)
BREHAE A& 384.9X 10° kecal/hr 25.7X10° keal/hr
REE 145.0 MW 9.7 MW

TFLUTT . MRBHRERE

5986. 3 X 10% kcal/hr

399.1X 108 kcal/hr

TFVEERYTY ORBHEAE

6588 kcal/kg =F L/

HFT : 2530 21)
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PRBHRE AR 77.0X10° kcal/hr
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IFVEERYD OREHERAE | 5980 kcal/kg TF L2 | 6734 keal/kg TF L
' (REAS)

HFT « 330 21)
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W [ ElRaRa 5 [ v W [T BREAS 5 [ g
CaCo, 1
Ca0
My [ E Fe,0,
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F4.1 e NN TOEEBOHS

1998 1999 2000 2001 2002 2003

B L7 (1000t) 10,834 | 10,910 | 11,319 | 10,735 | 10,589 | 10,520

iy (1000t) 17,855 | 18,394 | 19,037 | 18,385 | 18,528 | 18, 396

Rk (1000t) 12,031 | 12,238 | 12,791 | 12,332 | 12,158 | 12,061

Fz4.2 NNVTEECHNIBEET XL —

1998 1999 2000 2001 2002 2003
NV 7 A E E (1000t) 3 10,834 | 10,910 | 11,319 | 10,735 | 10,589 | 10, 520
HWSAMAR (RmHEA 1000k0)2 | 1,528 | 1,523 | 1,519 | 1,420 | 1,337 | 1,308

n (P]) 59. 2 59.0 58.8 55. 0 51.8 50.6
[E # (1000kp) 20 ] 1,348 | 1,349 | 1,321 | 1,224 | 1,115 | 1,109

L » (] ] 52. 2 52.2 51.2 47.4 43.2 42.9
fﬂ AREIEF MH RHEE 1000ke) ] 3,085 | 3,046 | 3,131 | 3,092 | 3,149 | 3,116
T n (D) 119.5 | 117.9 | 121.2 | 119.7 | 121.9 | 120.7
’3§ (5 R (1000t) 2 ] 1,698 | 1,659 | 1,765 | 1,894 | 1,837 | 1,815
X L n () ] 43.2 | 42.2 | 44.9 | 48.2 | 46.7 | 46.2
H [ ¥k (1000 ## 1) © ] 5,956 | 5,907 | 5,934 | 5538 | 5,478 | 5,435
L » (P] ] 75.0 74. 4 74.8 69. 8 69.0 68.5
T H (10° kWh) 2 1,745 | 1,635 | 1,767 | 1,745 | 1,669 | 1,705

n (P]) 6.3 5.9 6.4 6.3 6.0 6.1

A & (D 185 183 186 181 180 178

[ NIRRT
#4.3 WMAECIHLBEBE= XX —

1998 1999 2000 2001 2002 2003
W A E R (1000t) 17,855 | 18,394 | 19,037 | 18,385 | 18,528 | 18, 396
EMSEA MR RIREE 1000k0) 2 | 2,383 | 2,449 | 2,372 | 2,183 | 2,141 | 2,016

n (PJ) 92.3 94. 8 91.6 84.5 82.9 78.1
[(E W (1000kg) 2 ] 2,045 | 2,118 | 1,999 | 1,811 | 1,729 | 1,668

L n (] . ] 79.2 | 82.0 | 77.4 | 70.1 | 66.9 | 64.6
ﬂg A REIEA MR (FUHHAE 1000k0)2| 3,671 | 3,785 | 4,155 | 4,066 | 4,308 | 4,239
T n o (P]) 142.1 | 146.6 | 160.9 | 157.4 | 166.8 | 164.1
'ﬁr [A Jx (1000t) 2 ] 1,894 | 1,937 | 2,048 | 2,214 | 2,220 | 2,226
@ L »  (P) ] 48,2 49.3 52. 1 56. 3 56. 4 56. 6
H [E ¥ (1000 ##z £) *© ] 6,935 | 7,146 | 7,899 | 7,256 | 7,522 | 7,293
L »n (P]) ] 87.4 90.0 99.5 91.4 94.8 91.9
B 71 (10° kWh) 2 4,172 | 4,040 | 4,219 | 4,000 | 3,997 | 3,992

o (P]) 15.0 14.5 15.2 14. 4 14. 4 14.4

& 7 @D 249 256 268 256 264 257

[ INEREE RS
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F44 WREEZIPPOIHBEZRLF—

1998 1999 2000 2001 2002 2003
W A E & (1000t) Y 12,031 | 12,238 | 12,791 | 12,332 | 12,158 | 12,061
HHER MR (RHBRE 1000ko) 20 | 1,234 | 1,248 | 1,242 | 1,243 | 1,220 | 1,165
n(P)) 47.8 48.3 48.1 48.1 47.2 45,1

[E 1 (1000k0) 2 ] 1,129 | 1,142 | 1,137 | 1,141 | 1,085 | 1,036
(A ] 43.7 44,2 44.0 44. 2 42.0 40.1

ﬁﬂz‘ FIREIEAMFR JRMBRE 1000k0)%”| 1,159 | 1,151 | 1,197 | 1,145 | 1,124 | 1,071
T n_(P]) _ 44.9 | 44.6 | 46.4 | 44.3 | 43.5 | 415
'ﬁir (A & (1000t) 2 ] 616 612 637 601 575 526
X L »  (P]) ] 15.7 15.6 16.2 15.3 14.6 13.4
H (B % (1000 #:# t) © ] 721 734 762 709 664 628
L » (P]D I 9.1 9.2 9.6 8.9 8.4 7.9

B 7 (10° kWh) © 2,368 | 2,378 | 2,352 | 2,220 | 2,229 | 2,274

n (P]) 8.5 8.6 8.5 8.0 8.0 8.2

& F @D 101 101 103 100 99 95

DL
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@ Kk T2 12T 1500CRI TR L., 27V v h—E5 5,
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v ERoTWA, NSPu—F ) XN N K DRV AT A V&R S LILRT, BAY
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HEZXLVX—1X, BWHHOENITH S,
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#£51 BXAVMNEEEROHRE

BAAT 1 1000 t

1998 1999 2000 2001 2002 2003

Ay NEEE® | 83,299 81, 701 83, 339 79, 455 76, 364 73, 803

TRA NAEEE® | 81,328 80, 120 81, 097 76, 550 71, 828 68, 766

39) AV MMESTHR

40) BB EERE T~
#5.2 AV MEEOHETRLVY—

1998 1999 2000 2001 2002 2003
£ X v b A& E Y (1000t) 81,328 | 80,120 | 81,097 | 76,550 | 71,828 | 68, 766
EIHEA MR (R 1000k0)2 | 1,495 | 1,561 | 1,471 | 1,532 | 1,467 | 1,296
nm (P]) ; : 57.9 60. 4 57.0 59. 3 56.8 | 50.2
[E #  (1000k0)%] 338 317 257 247 220 181
[ » (P]) ] 13.1 12.3 10.0 9.6 8.5 7.0
ﬁg‘ A REHA R (FIRBE 1000k0)*™| 5,467 | 5,245 | 5,496 | 5,118 | 5,166 | 5,148
T n (P]) 211.7 | 203.1 | 212.8 | 198.2 | 200.0 | 199.3
'ﬁs_&; A R (1000t)2 ] 8,085 | 7,741 | 8,078 | 7,535 | 7,204 | 7,198
o L 7 (P]) ] 205.6 | 196.8 | 205.4 | 191.6 | 183.2 | 183.0
H [BEZ A ¥ (1000t)* ] 241 265 330 291 260 236
[ » ()] ] 5.0 5.5 6.9 6.1 5.4 4.9
& 71 (10° kWh)2® 3,795 | 3,701 | 3,616 | 3,368 | 3,239 | 3,079
n o (P]) 13.7 13.3 13.0 12.1 11.7 | 11.1
& & (P) 283.2 | 276.9 | 282.8 | 269.6 | 268.5 | 260.6

[ INEREERT

£5.3 TRAVX—HEBEEOu—Z Y X)L/ RENKF VB

ERERRS (t-cl/d) 300 600 1000
REHEEE n—&YFL 850 830 815
(kcal/kg*cl) FEhR XL 743 725 715
EHHEE n—& Y FL 27.8 27.3 26.8
(kWh/kg-cl) TRER L v 36. 7 36. 2 35.7

TRLVE—HERE o—& U FLy 924 902 886
(kcal/kg-cl) TRENR L 840 821 809

TR —HEE= d@%ﬂﬁ%%r%m#%@mooxsaokcal/kWh 0.325

HIFT © &38R 42)
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HED 80%THD,) ™, BWRIENMBOFREFAS TECHRETREZETREINLL
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#6.1 H5RADEEROWHL

1998 1999 2000 2001 2002 2003
WA A (1000 HEF) | 26,028 | 27,336 | 25,965 | 26,479 | 25,002 | 28,316
" (1000t) 1,171 1,230 | 1,168 1,192 1,125 1,274
BEHN T A (1000m2) 9 41,214 | 43,069 | 45,230 | 44,446 | 47,003 | 49,605
" (1000t) 371 388 407 400 423 446

AT ARHE (1000t) 624 636 674 646 636 692
AT A8 (1000t) 40 2,958 | 2,843 2, 856 2, 580 2, 547 2, 309

(E)EE~OHREMAE 0. 045t /HEFY 2FEH
9. 0 k g,/m?%¥

K6.2 WUTREEIINPDHEERET RNV —

1998 1999 2000 2001 2002 2003
WA T RAEEE (1000 #554) | 26,028 | 27,336 | 25,965 | 26,479 | 25,002 | 28,316
WA A4EE (1000t) 1,171 1,230 1,168 1,192 1,125 1,274
TRAX—EE (P]) 19.9 19.4 18.1 18.2 17.8 17.6
N OE B (1000k0) 20 427.4 | 418.6 | 388.5 | 389.8 | 371.8 | 368.2

n o (P]) 17.52 17.16 15.93 15. 98 15. 24 15. 09

LPG (kt) 2 7.0 6.9 7.3 8.2 6.9 6.2

v (P]) 0. 35 0.35 0.37 0. 41 0.35 0.31
A R (10° m®) 20 10.9 8.3 7.6 5.8 4.2 3.6

n (P]) 0. 45 0.34 0.31 0. 24 0.17 0.15

'/ 751 (10° kWh) 2 477 455 440 439 434 418

n (P]) 1.72 1.64 1.58 1.58 1.56 1.50

#£6.3 HI7RABMEEIIOPOIEEBEZRLT—

1998 1999 2000 2001 2002 2003
T ABEEER (1000t) 40 2,958 | 2,843 | 2,856 | 2,580 | 2,547 | 2,309
TRAX—{HE (P)) 37.7 35.7 35.7 34.2 33.3 31.5
N E W (1000k0) 20 533.0 | 502.3 | 486.7 | 471.4 | 449.5 | 400.7

n o (PJ) 21.36 | 20.18 | 19.56 | 18.95 | 18.05 | 16.09

LPG (kt) 2 83.7 73.3 70. 8 64.8 57.1 55. 2

n o (P]) 4.20 | 3.68 3.55 3.25 2.87 2.77

#EH A% (108 m®) 2 82. 3 83.0 94.2 | 93.3 98.0 | 110.7

n o (P)) 3.38 3.41 3. 87 3.83 4.03 4.55

& 751 (10° kWh) 2 1,726 | 1,690 | 1,712 | 1,589 | 1,438 | 1,376

o (P]) 6.21 6. 08 6.12 5.72 5.18 4.95

) RIRH A 210 (98 4. 99 4F)
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K6.4 WMUTALER/ TRXNVF—HFERAOFRESEDORBEL

FY1990 | FY1997 | FY1998 | FY2005 | FY2010
WA T AEER | 1000 EH 37,964 | 30,338 | 26,480 | 30,103 | 30,103
C Hil JFIHHLE 1000k0 536 519 448 495 490

g N o 161 152 125 147 145

Z DA, " 31 22 26 20 20
vk E A E " 728 693 599 662 655
*x 1990 FFE % 100 95. 2 82.3 - 90.9 90. 0
R B AL ko HEFE 19.2 22.8 22.6 22.0 21.8

HET : 2% 30K 48)
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£ 7. 71577,

DAV VEEDESTZXF v 7FIA ™
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HY., ZOERAEIZRE SLAEREOHIESFRETH B,
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#7.1 TEFOFEHE., BN, SRR TEHHE ,
BT : %
y . B &
IR iz " = -~ 5
S BINEF HE 38 45 55 46
Ny F 10 33 42 28
& BB LR T 27 37 52 39
Ny F 18 2 4 26 23
TV IRRESE Ny F 27 34 40 34
RIS T 33 41 54 43
Ny F 18 30 36 28
HHL &Ny F O 26 35 43 36
Y 35

HiFT : 2% 30K 55)

7.2 ITXRFOERA-INF-BLEEETEFEAICLIATINF—&

MaER 4 RE| BRI I -HEE R | Ao | Aoy &
AglE (F) (RIM#E ko/4F) | mEBIS | ¥ -F (kQ/%E)
(%) (%) (%)
1. YSfRIF 3, 717 4. 13X 108
2. INBJF 4, 157 3.58 X108
3. BVLEIF 11, 614 7. 03X 108 50% 34% | 15.24X10°
4. BERRSF 100% | 6512-81 (¥Avh) | 17.01-9. 47 (LAv})
= 6,431 = 7.54X10° (SE#))
5. FLJRAR 4,591 4.20% 108 (35—53%)
6. {LZTERIF 2527-832 (A H) | 26. 14-7. 74 (A7)
= 1,695 =18. 40 X 108
/NEF 32, 351 44. 88X 108 15. 24X 106
7. A HINEYF 50% | 832/2=416 7.74/2=3.87X10%| 15% 13.3% | 0.52X10°
(78—90%)
8. EE¥HMH 100% 32, 350 38. 02X 10° 6% 5.6% | 2.11X108
mA T (85—90%)
/N 32,776 41.89X 108 2.63X 108
At 65, 117 86. 77X 10° 17. 87X 108
Bz F = (NBLEMBIOBEEREOREEE) X100%

BT RNX—R=

BLRNLF—B= TFLFXF-HBEXEIRILF—F

(1 —HKEFRMOBER WEROBHE) X100%

tHET : &E 3K 55)
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#1.3 KA TEEE
"kJ/h (kcal/h) H, (%) H, (%)
R ORERE | 43260730 (10334599) | 99.92 | . 99. 92
MEHOBEN | 4860 ( 1160) | 0.01 | 0.01
e 30060 ( 7180) |  o0.07 | 0.07
A B A 43295650 (10342840) 100. 00 100. 00
Rk 45775170 (10935170) | 105.78 |  98.90
RCEEE N 40993910 ((9792980) | (94.68) | (88.57)
@R a ) | 1469720 ( 351100) | ( 3.40) | ( 3.18)
(== 2~ %) | 3311540 ( 791000) | ( 7.65) | ( 7.15)
HHAOREREE | 140650 ( 33600) | 0.3z | 0.31
Wk - = DOEE % 367070 ( 87690) |  0.85 | 0.79
tH & & & 46282890 (11056460) 106. 90 100. 00
R T REEE 105. 73 98. 90

AT © 2B 3K 62)

RT1.4 BB - - RIESFMEEOHME

' PR SRR IE Ze IR BE
WrE K RIBE (°C) 2820 1850
KR DS 0.75 0.25
KAFRIRBAR L (%) 82. 42 61. 1
N7 KREIRBAEL (%) 12. 26 23.6
P ABE (C) 13.7 200
PE | EEEBEH R B (m ke REL) 1.82 12.71
A | NOx HEHH & (mg/kg* BAKH 309 2557
A | CO, pfAy HeR 86. 11 11.45

HET - 253K 62)
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#®7.5 TIRFo I VYA INVDNE

5 3R YUY A 7 NVDFE
<TUTNYFA T BAEFMNA - 7I7EEHME
(MR A 7 L) ‘ - 7R

k- £ <—1k
FIANIYA T AR ST A

3 — 7 RFREEREHE
HAE | AEFEEHE

il (e »moOoB
VA @) 2 B2 % AV RELY
(=R VX —[E]IR) ZHFRE

RDF

AT : 2E 308 64)

R1.6 BTT AT v ORPFAHE L FHFIAROHES

1990 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002
EORAHECG ) | 144 221 | 358 | 399 | 435 | 452 | 494 | 535 | 542
HhFIAE (%) 26 25 39 | 42 44 46 50 53 | 55

R1.7 G/ EAL NCOESS AT v 7 FIRROES

BNt
FY1997 | FY1998 | FY1999 | FY2000 | FY2001 | FY2002 | FY2003
g ¥ 3 3 4 8 19 24 29
T RA L NEE 2.1 2.9 5.8 10.2 17.1 21.1 25.5

—52—
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RADOEDHE 40744630 kJ/n
(#-EH0) (93.74%)

NER-THRAR 1488140 kih (3.43%)
TAMBRA KL R 257480 kim (0.59%)

PSASHIK LR 261130 kJ/h (0.60%)
A SHAIBHME 22560 kh (0.05%) L REHUTIHKES 338270 ki (0.78%)
H1 KM, FOMMIEE 14440 kh (0.03%) L PSAfE, Toftdtk 216710 koh (0.50%)
REREMA%  2810kJh (0.01%) (‘ 4 Rk 119300 kJh (0.27%)
100.00
PSAREIKEM 11340 kJ/h (0.03%)
NER - TEKEEM 3520 kih (0.01%)
MM 2260 kJ/h (0.01%) 1 U PsastimErS 552980 kJ/h (1.27%)
T4 SHEDSH 136090 kJ/h (0.31%) L ZHEmaxank 2122700 ki (4.88%)
#2541 394 40636580 kl/h
(93.49%)
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