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1. AR Fe] Ho
7h | A &2
1) 18] 2~ 9] energeialactivity) : en(in) + ergon(work)
7}) vigorous exertion of power
1) a. the capacity of acting or being active b. dynamic quality
t}h) the capacity for doing work
2}) usual power (the resources for producing such power)
2) Tl e
. &3H(engineering) = science + money
1) the activities or function of an engineer
2) the application of science and mathematics by which the properties of matter and
the sources of energy in nature are made useful to people in structures,

machines, products, systems, and processes.
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- Qe AEe] Bad 9UA = 2000Kcal
- 713 ol A= 230,000Kcal
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TCE (ton of coal equivalent) : ¢F 7,000Kcal/kg
TOE (ton of oil equivalent) : ¢F 10,000Kcal/kg
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- I EA(nuclear fission): U235 2 A 1go] A&t 338 3.

- g3 (nuclear fusion): T4, A5 0.015%= F374, 1ge] A& 3E4
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Bl vx - A TFEEA 1 m*d 1KW
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- & A auZe] b wl(9.7x10%kcal/yr), T4, renewable

&+ 7 A
gz E — gr7129(ND, SO, CO,) — 383 smog

CO; : greenhouse effect — global problem, AF-&% 3t d g9 374 ¥
Green Round : 7|4 o=z ¢k dRlaro] vl £

ek A 0F (2w, $9 deke 4R BHA)
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pollutant—free, clean, renewable, cheap
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=  cellulose 40~50%, hemi-cellulose 10~40%, lignin 18~27%
S5 04~1.2%, @A 06~2.3%, AW/5A 0.7~3.3%

Nl B7 o olg - A€ - o} Ay > 4Fd - Tu

T
[nf
o,

N N N

o oX FO

N

(peat — lignite — subbituminous — bituminous — anthracite)
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b SAAAY, FRo=ds, WMEE 318td 8

F F4 A 13739 i A oF 4349)
A TE FE 664%, Hv] 87%, THV 7.8%, okZ 7} 6.2%,

HIOECDr ¥ 5.9%, otrlol/tl &5 4.4%, OECD# 1.6%

[&olr 7] 1-2]1 OECDS} #&H EES ZAPGHA L.

= A WA E  41F2 m? OFAAS oF 664)
o £33  OPEC 40.8%, H]OECDr ¥ 40.2%, OECD 10.6%, 71E} 8.4%
AA7rzol F84
el 80~85%, ol ek 6~16%, T2 2~4%, F-& ek 0.04%,
22~ 0.02~0.05%
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FH7IAANAM A7) 8] FahE AR 200keal/kg )
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Al ek 0 ehE-235 (1% "), Ue A= 2hE-238

gelujga 232¢F & (FHAd S 6249)

Al ZEA 71 Wk 7]
DO $ehE-235 + A - RGN A + 2 = 3] T8
@ $EE-238 + T > FFEF (FHR)
® = 4

o+ TR = Aoy A + 27 E= 378 TR
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: OTEC(ocean thermal energy conversion)
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o= oA A%

1) & o= A& (44 @ 9k Ton of Oil Equivalent = 1.08%10kcal)

1970 | 1980 | 1990

—
<o}
O
(@)

1997 | 1998 1999 2000 [2001(x )

18 38 5

—
w
Do

146 132 143 150 154

2) olYA/GNP &7 A

1970 [ 1980 | 1990 [ 1996 | 1997 | 1993 [ 1999 [ 2001 [2001(<1%)
o A 2 1]
123 | 17 | 140 | 83 | 51 | -94 | 83 | 49 2.8
S 7he(%)
BAE
95 | -27 | 90 | 68 | 50 | -67 | 109 | 88 5.4
(%)
oAl /GNP
) 125 | 059 | 148 | 144 | 1.86 | 121 | 0.85 | 072 | 072
w4 A
3) FEdoA] o] &
REER FERE | HA3ERE | el
9 (%) 1 (%) 8] %5 (%) 8 % (%)
1930 44.0 13.0 373 56
1990 431 189 29.2 3.7
1991 51.2 19.3 26.2 34
1992 537 19.6 243 2.4
1993 534 203 24.1 2.2
1994 534 213 23.1 2.2
1995 51.6 222 24.1 2.0
1996 514 22.6 24.0 2.0
1997 534 22.0 22.7 19
1998 575 19.8 208 1.9
1999 5.8 20.0 223 1.8
2000 56.0 206 216 17
2001 (41 ) 554 20.2 22.6 19
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(%) (a2 () 2)

1970 47.5 136 133
1980 73.5 6,540 6,048
1990 87.9 10,759 9,109
1992 93.7 14,111 11,993
1993 94.8 14,881 12,421
1998 97.1 18,139 11,239
1999 97.1 22,674 14,784
2000 97.3 37,559 25,216

2001.1~54€ 97.6 15,330 9,776

5 1919 oA 4u &

(TOE/?)

1990 | 1991 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998

Al A 1.68 1.68 1.66 1.65 1.64 1.66 1.68 1.69 1.62

OECD | 4.33 4.35 4.37 441 4.45 451 4.62 4.66 4.63

] =y 7.71 7.67 7.73 7.83 7.90 7.94 8.06 8.17 8.11

A& 3.9 3.62 3.67 3.70 3.86 3.96 4.05 4.10 4.03

AAIS | 1.50 1.54 1.55 1.52 1.55 1.47 1.49 1.51 1.55

=4 4.48 4.34 4.23 4.16 4.14 4.16 4.29 4.23 4.20

Fis 2.13 2.30 2.58 2.86 3.05 3.29 3.60 3.83 3.52

T 0.75 0.77 0.77 0.81 0.84 0.88 0.90 0.90 0.83




6) = Aol | =] 714 1]

HA7 2 4
RIS 7 LPG
# : °TFE . ($/TOE) ($/KWh)
S/ | (SR | SEE) o T e | aas | as
5 ($/TOE) 1,323 572.7 440.5 252 410.0 598.4 931.9
k<)
e 1.098 0.527 0.3 252 410.0 0.052 0.080
($/TOE) | 1,166.4 941.7 583.5 463.3 | 1,287.8 | 1,526.2 | 2,429.3
A
B 0.973 0.786 0.398 463.3 | 1,287.8 | 0.131 0.209
. ($/TOE) | 1,2749 785.8 612.8 132.6 372.5 5425 | 1,499.3
Iz
a9 1.064 0.656 0.418 132.6 3725 0.047 0.129
($/TOE) | 1,561.8 1,416 - 101.1 317.2 697.3 1,338
q =
AR 1.233 1.118 - 101.1 317.2 0.06 0.115
($/TOE) 746.9 554.8 - 307.5 431.2 802.3 | 1,034.7
o vk
B 0.623 0.463 - 307.5 431.2 0.069 0.089
: ($/TOE) 489 313.9 - 125.77 299.8 4779 970.2
n] 5
IS 0.408 0.262 - 125.7 299.8 0.041 0.083
OECD
o o ($/TOE) | 1,211.8 980 626.3 142.1 425.1 762.3 | 1,508.5
RIRRE]
F1) - L 200049(H, A 2000.3¢E 71F)
- 71Ek=7h
SO (YR, 2 =, b=, givh2000.3€ 715, (OECD§)99.3/4%-71 71+
A (G, IRk 5 v, givh2000.32 71, (OECD-$)99.3/4+%7] 7)<+
< LPG @ (9%, =&~ OECD#%H)99.7¢ 71+, OELD%%‘.)E%i, =, olelg], stk 2wl ¥ Pt
7P| LNG @ (2E)97d, (T2, o 5F) 99.3/4, (W15)99.4/4, (OECDH%)984 7] &
- AR LNG ¢ (2E)97d, (=) 99.3/4, (935)99.2/4, (735)99.4/4, (OECDFr#)98d 715
- 7FAR A (YR, Zeha)o8d ) (95)99.3/4, (755)99.4/4, (OECDSr#)98d 7] 5=
sk Ay (PR Z)98\d, (9 )99.2/4, (7]5)99.4/4, (OECDHH)98W 713
F2) - e oyA g
(35 121990/ ¢, () 58591/ ¢, LPG(¥-8) @ 33369/ ¢
rdgAde) 57.149/kWh, (7FH-&43) 83989 /kWh
(A& A7 2 A S EATE) 267.069 /', (FEE A ATE M S E A 7F ) 434579 /m
[F}rT] 1-3] 9]9} 2 FEEE ojo)+] 2& 7 gi=x] ol Edz ¥
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