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0.05ppm
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34 AC
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Positive Temperature Coefficient
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-151-

15

17

1800W/kg 50Wh/kg



[15 ]
15
15
HCI
120h
15

[H20] [C]1 1.0

(700 850 3000
SUS310S

37.3%

SOFC

13

-152-

15

25

FS

1 1000

14



15

00kg/d

15

15

2t/d

13

72 kg/d

15

BDF

JIS

- 153-

17
50
15
ABE
ABE
15
(
0.5%
[ ]



ABE

ABE
[ ]
( )
16
(
(
2t/d
16
600 700
cos
NH3
120 210
16
BDF
15
2010 482 kW
15

- 154-

15

16

16

2010

16

22



50 75/
SiGe Si SiGe
13 17
05 25 /kWh
VHF CVD
11 CIS
500
27%
17
Cat-CVD CVD
CIS
VHF CvD 60 100MHz CVD
CIS CIS
CIS
Cu In Se Ga CIS
15
2010
15 /kWh
Cat-CVD
CulnS
SiC
CuzZnSnS
SiGe
8.3% 10.7%
VHF
2.1nm/s 11%
1m 2.7nm/s + 30%
CIS(Cu(In,Ga)(Se,S))
30cmx 120cm
CIS 0.8u m/ CIGS
CIGS 13.3%
/Ge 500 38.9%
28.1%
15
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SiGe

17 2010
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Cat-CVD
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SiC
15 20
100 /
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Si SiGe
-V-N
CIS
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InGaP/ InGaAs
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Si
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Si
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Si
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SOFC
SOFC
13cm 20
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kw
15
SOFC
5.8kWw
SOFC
5
/C 3 2 1.5
13cm 20 200 /hr
Co0s 1%/1,000hr
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CO CO. 0.4MPa
( Ni )
15
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MCFC
Ni
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13cm

(600

13

SOFC
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300K
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1kw

0.21W/cm2

800 )
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Ni
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99K
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%/1000h
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NOx CO
15
15 16
EGR

750kW
BOP
Ni
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750kw
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[15 1
15
15
Cco
4000
NOx
1EA
15
SCG
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15 8
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0.5mm
FOD
34.1
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1EA
( 2 )
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SCG Subcritical Crack Growth

FOD Foreign Object Damage
11 15
15
NOX
NO
38% NOx200ppm 20% 8
NOX
/ /
b
20%
20%
N2 0
15
NOXx 100ppm 0
7.4 20 3
82 30
20 1.2MW
1.7MW
55 NOXx
17
15
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Si Ti
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CNT
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3
15 19
1.5
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RTM  Resin Transfer Molding
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1 CFRP
2
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15
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Cr
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TiN/CW

11,701kl
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40m

Ti Cr
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-168-

22

cw
TiN

15

17

TiN



15

15

13 16

14

[15 ]

15

15

15

15

CO:
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NO
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Co
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PM2.5 Cr,Se
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Micro Electro-Mechanical S

ystem
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15 4
15
15
[ 15 17 1]
15
MEMS(Micro Electro Mechanical Systems) RF(Rad
io Frequency )-MEMS MEMS MEMS
RF
TEG 0.1dB  10GH
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Mom 100p m
0.01°
95 MEMS
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mo)
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10 -12
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10™ GPS
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0.5ppm

He-Ne
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SN
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15
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3mm/1m
3u m/1m
DMIS DMIS
1
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0.1
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0.2 1100
420 0.004
@
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15
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82,000 82,000 0
23,845 84,736 60,891
1,261 1,159 103
13 11,908 11,895
5,290 5,241 49
2,057 2,218 161
28,223 38,192 9,969
1,452 1,470 17
144,141 226,924 82,783
108,922 77,764 31,158
23,845 84,736 60,891
260 35 225

13 11,908 11,895
1,086 1,086 0
187 187 0
9,448 8,226 1,221
120 90 30
143,880 184,032 40,152
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17,143 17,143 0
1,558 24,399 22,841
13 9,287 9,274

10 10 0

17 106 89

234 104 130
18,975 51,049 32,074
16,084 10,360 5,724
1,558 24,399 22,841
13 9,287 9,274
1,345 1,182 163
10 10 0
19,010 45,237 26,227
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17,585 17,585 0
4,322 15,745 11,423

17 25 8

248 103 145
22,172 33,458 11,286
16,465 9,394 7,070
4,322 15,745 11,423
1,413 1,272 141
22,200 26,411 4,211
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47,272 47,272 0
17,965 44,592 26,628

0 2,622 2,622

80 80 0

37 46 9

17 252 235

394 757 363
65,764 95,621 29,857
45,660 29,859 15,802
17,965 44,592 26,628

0 2,622 2,622

2,045 1,812 233

80 80 0

65,750 78,965 13,215
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5,200 5,151 49
0 134 133

122 99 24
5,323 5,383 61
5,207 6,572 1,365
118 104 14
5,325 6,676 1,351
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213 213

7 0

220 213
10
10
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1,015 1,182 167
74 150 75

99 105 6
1,188 1,436 249
0 0 0
1,086 1,086 0
187 187 0
82 90 8

30 0 30
1,385 1,362 22
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1,261 1,159 103
1,005 990 16
6,748 16,820 10,072

3 6 3
9,018 18,975 9,957
7,708 5,338 2,370
1,613 1,308 305
9,321 6,647 2,675
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8,055 7,427 628
2 0 2
8,057 7,428 630
7,630 7,036 595
422 379 43
8,052 7,415 638
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7,249 7,026 223

342 301 41
7,991 7,327 264
4,865 4,004 861

260 35 225
1,885 1,615 270
7,011 5,654 1,357

-191-




13,826 13,969 142
2 2 1
13,829 13,970 142
13,297 12,931 366
514 457 56
13,811 13,388 422
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192,855 145,247
120,473 29,365
72,382 115,881
103,582 29,153
20,962 1,630
891 12,222
82 15,299
83,428 174,400
149,902
839
28,704
122,037
296,438 296,438
175,439 52,479
1,113 21,242
798 11,908
10,457 90,252
98,842 47
54,804 235
9,423 482
6,726
2,351
54
4,320
180
64
182,412 176,647
204 508
5,460
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27,363 26,324
13,154 5,722
14,208 20,601
837 68
593 53
7 12
0 1
250 26,392
1,552
10
266
1,808
28,201 28,201
43,979 11,379
121 9,286
26,095 24,426
17,489 2
271 1
1,142 153

454

2

685

0

0
45,121 45,248
138
266
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23,028 22,891
15,173 7,023
7,854 15,867
1,164 192
767 177
8 13
0 1
404 23,083
936
10
182
1,108
24,192 24,192
25,069 10,515
72 15,748
18,255 2
6,514 2
228 75

1,228

490

2

735

0

5
26,304 26,345
141

182
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61,411 59,560
38,925 16,618
22,485 42,941
2,894 1,315
2,235 1,273
48 20
2 20
705 60,876
3,422
19
27
3,430
64,306 64,306
75,961 30,584
331 5
47,965 2,621
25,568 44,332
2,096 36
1,781 8
735 162
37
1,008
0
3
77,746 77,751
109 132
27
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3,005 2,723
2,847 2,723

158
134
10,013 134
3 2,857

0

0
10,010 33,151
22,989
10,161
13,019 13,019
6,571 3
21 101
6,513 130

36

100

41

0

59

0

0
6,672 234
| 6,437|
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539 1
35 1
504
0
3,901 0
0 1
0
0
3,901 9,533
872
5,965
4.439
4.441 4. 441
6 6
0 0
0
6
0
0
6 6
0|
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10,640 1,900
3,244 1,900
7,396

5,253

14,185 5,253

1 7.154

0

0
14,183 18,392
42
762
17,672
24,826 24,826
88 92
19 103
0 2

68

180

2
271 198
36
36
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37,181 13,212
28,488 13,212
8,692
16,152
55,972 125
2,040 12,222
7 3,804
0 29.364
53,938
64,117
34
293
63,768
03,153 93,153
5,268 436
12 5,745
5,231 6
23 8
1,312 01
378
6
928
0
0
6,580 6,286
58 58
293
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14,027 13,901
10,774 13,901
3,253
82
82
13,984
32
10
43
14,027 14,027
7,035 7,427
690 1
6,344 0
382
16
366
7,418 7,429
10]
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8,872 2,499
4,495 2,499
4,377
5,635
14,611 5,635
15,318 8,135
818
78
33 14,458
890
15,349
23,484 23,484
5,921 7,026
566 0
798 294
3,927
628
420
151
5
263
52
6,394 7,321
36
890
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10,941 6,228
3,334 6,228
7,606
317
317
6,545
4,306
89
4.395
10,941 10,941
13,408 13,968
13,408 0
472 0
63
408

13,880 13,970
89]
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81,045

90,744

3,408

6,290

11,654

5,363
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12,305

12,267

48

1,006

1,054
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15,863

15,501

157

204

469

673
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38,159

38,129

77

47

1,143

1,095
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4,566

2,653

5,150

2,068

2,146

77
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500

252

287

35
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1,191

1,491

1,517

1,817

2,261

444
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9,166

11,818

2,652

3,140

488
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6,316

6,350

33

197

164
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2,081

2,130

48

644

595
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100

378

356

734
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