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1. 3 X. dr #

^/ctcDT&^o

§ 1% 2: Ltv^o

(j:, x y^&(:jo^6 h v ^ n/^y y y(nzK#m7C'I:@&[%#i-5C2:k:j; 0 M8t;

L^a^-c,

LT, SOG - Si ^miOh ymco-tir^yy y

7^0 cfuiNEDo^wo. 5Mw±^mm###fpy7 ^ h;t@^#^i-6t(o-e^6o

SOG - Si ##4.3 h y(09 % 4 h

& f # m m
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2. i is

^ B ^ ^ % A

B ^ p yu -> 7 y (DzKSZTcX^co^SHfl^

2. 2 #%g#

■> V 3 '/(D{& p x h EiB^ p -fe af|fl^c>—*§(<!: LT ^ p ^ 7

###'#' 5 o

2. 3 &mmmi®vft®

SOG^ V ^ y^gioh /L-y^ y KD^&#%$rfTV\ ^ Hbof -f

!(%*$:fr 9 ^ ^ t C, 5 „

2.4

(1) 55^S (55^11 ^21 0-56^ 3 ^ 31 B)

otmo.s $r^L, #

6^4:^: ^L, 30KWH/kg Si,

12-14 % (2 < yf-@) joj;^l0-12 % (3 <

(2) 56^g (56^4 n 1 B~57^3^31B)

M^^M^Si ##Si

L/bo (734#m, #t#Si (308^^) ^6, M^##miiSiC-

Si dU<, (##Si $rfrx.(f,

65ik^fi,

p y y ^ Z6^%#ee&$:^#L/co

&/c,

2



(3) 57*rt (57^4 J! 1 0-58^ 3 ^310)

^U-^-yy

<D%mfcfc4m, sog > v ^ y^$ 1,086kg

SrAmL/bo m^m#^30KWH/kgSi(D

2.5 (58^4^10-59#: 3 ^310)

2. 5. 1 il-EE^

(i) lohym^^mm

5^2l0J:O#^#^TlO(g(Dmm#% (@^^^^ 2,264 $rfr^/ho #6fb/hi^ 

#(Df 1^#$:^ 2.5.1 - l L/ho

#2.5.1-131 I0t/Y#yy yuolfejgs (f Ml:)

##Na
% ^ ^ ^ m h ) V p;b->7 y Si KX$

(H) (Ky) (Ky/H) (Ky) ($) (KWH/kg Si)

26 — 41 5/21 -3/14 2,264 4,298 1.90 126.212 16.5 31.9 mu

#T##L-CV^6^,

Ld'L, Si (20%) grT^cT^O, M^^mm$r±#^-d:6C^icj:018

V':bN>57|--/;-?V-^yym#-C&5o

#, m@^SiC$rCVD^-hL^t(D$r#mL/:o -^(0^#,

6o

— 3 —



1-2^, #^2.5. i-3^c^L/co ^T:#i

/Co

(0.3~0.5Am)

* y V
# ^

it ffi trC N ( x 1013 / cc ) 74" v^/T A
# #

(Horn) Nd Na (a sec)

27 58 - 6 n 7. 2 89 20 27 - 30

28 58 - 7 n 6. 9 85 12 14 ~ 17

29 58 - 7 n 6. 3 132 53 23

30 58 - 8 n 22. 2 42 19 10 ~ 16 TOP (Ip#

31 58 - 8 — — — 23-28 CZT, p #9%

32 58 - 9 n 7. 6 81 24 17 - 18

33 58 - 10 n 6. 0 148 65 7

34 58 - 10 n 24. 3 35 14

36 58 - 11 n 22.6 37 15 26

37 58 - 11 n 14. 7 75 42 19 - 24 TOP (ip#

n 13. 1 80 29

No: K^-#j@, NA:7^-k7'^-#g

* 2. 5. 1 - 3 m I C Pfc (#&: ppm)

P y h Fe Cu M n Mg Ti A1 Ca V

27 3. 1 1.3 0. 4 N, D N, D N, D 0. 2 N, D

32 4. 1 0.9 N, D N, D N, D N, D 0. 1 N, D

33 1. 7 0.7 0. 2 < 0. 05 4. 4 4. 4 0. 3 0. 2

34 1. 9 0.6 < 0. 1 < 0. 05 0. 4 0. 4 0. 3 N, D

36 0. 3 2.6 N, D < 0. 05 0. 1 0. 1 0. 3 N, D

37 4. 7 1.1 N, D N, D 0. 1 N, D 0. 2 N, D

N, D ^ttiiir-f
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2.s. i - 4 c/j<o

#2.5. i-4m

4: ^
m ^ m # (Ky) SiHCl, ^ A (Ky) SiCU

(Ky) OTC $ % It OTC SEC ft (Ky)

58/ 1-6 524. 2 120 101 221 5, 100 12,820 18. 920 5, 090

58/ 7-9 1, 589. 0 l, 600 221 1,921 24.780 4,940 29, 720 22,200

58/10-12 1, 621. 9 700 410 1, 140 21, 580 7. 720 29. 200 28,420

59/ 1 - 2 515. 8 250 425 685 8. 460 4, 120 12. 590 12, 080

11 4, 299. 9 2, 670 1, 207 2, 977 69, 920 20. 610 100, 520 67,790

,if- 1*1 ' h y 2 — 1 h y 60—70 h y 20 h y

(2;

W _/L ^ 7 ,y y ^ ##^928#^], i^#857 kg T^c/Co y V p y p -^(7)#

1 kg "y D^j 1 gT^ 0, p 200 kg l

2. 5. 2 mmwvz

(1) but^(S(D#&

ft -3 /Co

(2)

- 5 —



2. 6

(1)

S^SofiWiEo

(4) #,%(Oa#(%±MMCoo#####(0#]%o

(5) y ^ % yx ^ 7. t (Oi&Mibo

— 6 —



3. M %

3. 1 # W

10 t/Y

#%, ^.E L/cHficofnlt, Slfe A-* co$¥#rl£H#^ov^'t £ t fctco

^119^ 2,264 i^#^L-C4.3h^(0#^$r^^L, ^%@-\4h^

%^m#f632KWH/kgSi, y';^y&$(a

16.5%T&^;to

^#Cj:0^^;^763efW], ^Emmi.4hy(D^#mmm$r#/ho Cco;t#ltm#4#

L/:o

V - ^ y P^m$:SiC-CVD h L/b#&

%0md;#TL/cc

io t/y m^^mm(omec^#^#§:#aLoo, a#%#&##L%o 

y v U ^ p, __/u^ 7 ../ y ^ <7)m&;(±m^92#m], ^#^#875 kg, ^

'&^m^##fm2ookg c^v^-ci

mm^284^^, mm#6,740 kg,

2,2-2 7 kg/cWHrT, - h y^m#$0. 6-0. 7(D##-e&^^o

3.2 iot/Y &§if*gs

3. 2. 1

a)

58%^(Om^#%f±Ta6#^$:m6g#c LT#mL:to

@ SOG-Si##(D^m7K#$:%@L, 6^: & tC,

0 #A#, #fFi^., %!$#)

— 7 —



^&;##^LT, 5^^#]^, ^y^lc&hOmcD^mASim

% @0#m^^$r#mL/co C?xg, 4^5HC(j:#l@E^#^(hVfp/Ly7ym 

W4X^7X%(0#^#5S2%, ^@#(nv,-K<7 3m) ^

%L/Co

%#, 10t/Ym#^##(D7P-j3j:^^^#^^3.2.1-im, #3.2. l-2[mtC7T<

U±(0##7c7#, 5^21870 10t/Ym#E(D#^#%&r^^L/co 

(::# 3. 2. 1-1^, #3. 2. l-2^(DC'7:<-C2k6o

m 3.2.1 - i m % fc m m m m

*** FILE NAME = VEARRF.S3 *** (58 301")

Ex. P TIME F-03 soe E 1 ec VS I UN03 UNEP P . RATE t-'n-)
(Hr ) (Kg) (K9) ( Kwh) (%) (K9/K9) ( K w h / K g > (Kg/H)

261 200.0 11,925 377. 9 12,256 15. 34 20. 75 3 2.43 1 . 89

27 1 84. 0 5,125 154.3 4,647 14. 57 21.95 3 0.12 1 . 84
281 23. 7 1,343 36. 1 1 , 325 13.00 25. 04 36.70 1 . 52 T
282 11.0 630 18.4 63 0 14.15 23. 91 3 4.20 1 . 67
283 54. 7 3,022 100.6 2,979 16.11 19.91 29.62 1 . 84
284 3 1.0 1,777 56.3 1 . 740 15.34 21. 46 30.89 1 . 82
285 52.3 3,089 96. 7 2,831 15.14 20. 77 29.29 1 . 85 J

291 72. 0 4,214 125. 1 3,821 14. 36 22. 08 30.55 1 . 74 1
292 52.0 3,087 93. 9 2,860 14.72 22. 26 30.45 1 . 81 k&mEa
293 77.0 4,386 145. 0 3,830 16.00 20. 33 26.40 1 . 88 J

301 50.9 3,045 96. 2 2,607 15. 30 23. 29 27.09 1. 89 ■yy
303 17. 5 1,014 33. 1 949 15.82 21.92 28.64 1.89
304 37. 3 2,090 72. 8 1,787 16.85 21.63 24.55 1. 95
31 1 200. 0 11,334 385. 1 12,053 16. 44 19. 24 31.30 1. 93

321 87.0 4,627 151.2 5,224 15.81 19. 80 34.55 1. 74
322 13.2 549 19. 0 825 16.76 22. 89 43.41 1. 44
323 100.0 5,270 160.3 5,719 14.72 20. 00 35.67 1. 60
33 1 7. 3 369 11.6 448 15.17 22. 41 38.83 1. 59 EE*g»®»
332 3. 7 134 4. 8 0 17.14 28. 24 0. 00 1. 28
333 97. 0 5,492 192. 7 6,866 16. 98 18. 95 31.48 1. 99 tiEttiEfc
334 92.0 5,253 187.7 5,745 17. 29 18. 56 30.61 2. 04

34 1 160. 0 9,280 322. 1 9,673 16.80 19. 33 30. 03 2. 01
35 1 16. 5 870 25. 0 872 13.93 22. 13 34.82 1. 52 Klc,8gfiS8
36 1 58.5 3,212 114.1 3,975 17.19 19. 18 34.84 1 . 95
362 14 1.5 7,928 280. 2 9,433 17. 10 18. 76 33.66 1 . 98

37 1 48.0 2,767 96. 8 3,257 16.93 18. 56 33. 64 2. 02
372 48.0 2,736 102.0 3, 172 18. 03 18. 73 31.11 2. 12
373 48.0 2,613 95. 7 3,123 17. 73 18. 60 32.62 1 . 99
37 4 56. 0 2,965 103. 8 3,687 16. 95 18. 89 35.51 1 . 85

38 1 48.0 2,616 96. 4 3,083 17. 84 17. 92 31.97 2. 01
39 1 48.0 2,524 92. 3 3,300 17.70 19.47 35. 7 4 1 . 92 SiC CVD^— h'g
392 48.0 2,656 98. 7 3,230 17. 99 18. 22 32. 72 2. 06
393 48. 0 2,671 95.4 3,185 17.28 19. 38 33. 39 1 . 99
394 4. 5 229 6. 3 334 13.37 32. 16 52.85 1 . 40
395

C
28.2 1 , 526 53. 2 1 , 794 16. 87 19. 46 33. 72 1 . 89

401
C

100. 0 5,648 199. 9 6,928 17.13 19. 09 34. 65 2. 00

SUM 2264.6 128,016 4300.9 137,388 16.26 19. 90 31.94 1 . 90

— 8
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®ji

SiHCl

P, -m 3.2. i -1 @



'1 . I • i

m 3.2.1 - 2 m s jfc m @
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m 3.2.1 - 2 m

Exp.

No.

a $5 £n
m#

No
%% fm m m

b# r/3
(Hr)

SiCU

(K?/H)

HC1

(Ky/H)

H2

(mVH)

m m 
^ % 
(Kw)

*P fB

CC)

26- C 5/30-31 12 11. 9 2.9 1 5 29.0 1175 6

28- C 7/19-20 6 14. 5 2.8 1. 5 28.7 1175 6

29- C 8/3 8 7. 5 3. 0 1. 5 26.6 1175 6

30- C 8/12 8 8. 4 4. 1 24.9 1175 6

31 - C 9/3 8 3. 0 1. 5 32. 0 1175 7

32- C 9/17-18 12 11. 3 3. 3 1. 5 29. 2 1175 7

33- C 10/21-25 12 11. 3 3. 7 1. 5 31. 3 1175 8

31 — C 11/3 12 10. 0 3. 3 2. 0 29.8 1200 8

cc cr
.
1 n 11/23 6 25. 0 3. 4 3. 0 38. 2 1200 9

37 - C 12/6 8 9.4 3. 3 3. 0 36. 1 1200 9

39 - C 2/9-11 32 7. 1 4. 4 2. 0 36. 3 1200 10

10 — C 1 4.9 36. 3 1200 11

12 [n] 128 Hr

11.4 . ( 3. 3 :i. 5

a. #26 (5/21-5/29, 200#fWD

k-^M^i,l75°C, hVfe^yyysgkg/H, H%

20-15 N^/HT& i^f, h 7 7^/c<^^m#200 ^^$r#EL^o

m 3. 2.1 - 3 HI

cm s. 2. i - s m

V 3 yg^JIlL, Ifl'S^j'BiJ^^II^^B^tl/Co

n



b. # 27 ( 6/6-6/10, 84B$fWD

L7to Si v - - y

S^^f±#$@!(XTe/Co

C. # 28 ( 6/16, 7/3-7/15, 17283%

&S 500mmAq CcoMEii#

(DlE#t#EZ0(j:5^4:mKT^0,

4#mA83(Dmf't(7)/|<#)#(c±0^7.y/^^.C, %iCH%4W(n%{b

<, iZ:h^f(j:^A-x-e^)c/co 7^4r-y-//Lf-^- /V)##;^(nhv

L^o mojEJ:#(Dma(j:Si#*»(0.3-0.5/,m^)

d. # 29 (7/20-8/2, 200 #fW])

m^&m^m-e2M^KiTL7t^, i%^%:2oo83m]g:mmL/c3 #

T#883^(D^ V x^$rff^/co Si !(%$(j:15.1%^m#/c'c^^\ %/j^#f3A(±28.8 

KWH/kgSi ^me-c^o/co

e. # 30 (8/4-8/11, 1078#fUj)

^j^@io7^fH](7)#,

f^lkL^o /^tC, #^^#fl,-ca%4#icSi

26.5KWH/kg Si

/^o &/:, M^^734 m3fU], /V-z^y/3^, #ig## 1,406 kg ?)$

#$r#/co

— 12



f. # 31 (8/25-9/3, 200#%])

z o i *m#L/co h 77'

/^ < f^(D200 83%]$r^T L/:o / v - ^ 7 /#8 83%]fr^;to

g. # 32 (9/6-9/17, 200 8$%])

0 2[g]4#L;to

12#%](7)^ v y

7 v - > /m Hci mwco^mw^-x;-

7V-Z-. yy,

4:mif(±*m400#im, /km##715kg-C^^/Co

h. # 33 (9/26-9/27, 10/13- 10/24, 2008#%])

f ^$(4:16.1

31.8KWH/kgSi 0 ^ < ^C^^Tto / U - ^ y /#1283%]?j^o

i. # 34 ( 10/26- 11/2, 16083%])

i"]cTf^mm#M]L/cc ik$^#(DB8grk-i, 175 1,200 re

ik4U6.g%, 'mt^$fv.3o.oKWH/kgSi ^T#,

gmeAm&^&V'C &=N2#6fT,&o %m

7 v yy4±i2B3^^^A:o

j . # 35 ( 11/5- 11/6, 16.5 83%])

%]C^$r#m#M] ^WcommeJ: Of^ii:L/ho

^ v - -- > ? c± s%4^e si

83%]f±b(fL, 376.5#%], 739 kgH^/c,

k. # 36 ( 11/12-11/22, 200 83%])

A#:^-C^L7h<L C6, 58.5#%]#e

'Cig^L^o 'A#^f^!k^(±^^-Cl7%^$:ri[]#L/:o 7 v 7 /(i 6 83%]emmu

13



1. #37 ( 11/24 ~ 12/6, 200 0$ HO

18.0%, f^T17.4%^#^fb^o ^@^!(%#<DNm$:#3.2.1-4gHC7j<Lyc:o #T#

(7)^ V - - x yf±8^^fTc^°

*3.2.1-40 Si JtesfjfcSrtftg (# 37)

m. #38 ( 12/8~ 12/10, 48 8$HO

Si #f#

x-v— h

m 3.2.1 - 5 m

L^L, 20B(7)x.^-h-C|^#^^#

5o %TMn&GU'£f& 3. 2. 1 — 5 < Xh ^>tc0 cOf^g^cOlWfflEEti, J!xfftJsE448 0$

^m##889 kg-C&^/c

n. # 39 ( 1/27 ~ 2/7, 176.50$HO

^-_x_ ^ ,; _ - ^ / 7 V LT, (4@(c Sic $:

CVD^-hL^m#$r^#L7to m^fi#37^|W]C'C, 48^^#(c^m^$r^aiL, M 

wm^^#:T#mL/c:o #T#32^^(0#m^^ V -z, y 

7t-_x_:f,;_^yf#*.<%<, H0HC1 ^im^#40$rfT9"<<Si

— 14 —



o. # 40 (2/16-2/20,100 83^)

ff o /"Co W&lt 200 kg L-f$lk L/Co ? V — - y ?lt 4 B^fetfiV',

L/to 34.7Kwn/kgsi -c&0/-c0

p. #41 (2/25, 3/14, 0B#Pb])

2/25(±%f^A#:, 3/14(lhU

/n^-^7y#--Ko±^s- 

10cM@j^(^)^-C#^(C%^L/:o

(2) #,

10 t/v h v ^ p/^ y ? yco^A,

2.1 -

*3.2.1-3* ss^EumsA •

%-tt
$8 # m m (Kf) SiHCI, # A (Ky) SiCl 4

(Ky)(Ky) OTC $ SE it OTC SEC it

58/1 0 0 0 0 0 8. 130 8. 130 5. 090

5 379.9 100 0 100 0 5,690 5, 690 0

6 154. 3 20 101 121 5, 100 0 5, 100 0

'J'it 534. 2 120 101 221 5, 100 13, 820 18, 920 5, 090

7 674. 1 300 56 356 9. 840 2, 230 12,070 0

8 586. 7 725 225 950 4,800 2,710 7, 510 11, 120

9 337. 2 575 50 625 10, 140 0 10,140 11, 080

'b it- 1. 598. 0 1, 600 331 1,931 24,780 4,940 29, 720 22.200

10 707. 8 0 0 0 10, 440 2,710 13, 150 6. 020

11 713. 9 500 200 700 10, 520 3, 520 14, 040 12,040

12 200. 2 200 240 4440 10, 620 1,490 12, 110 10, 360

'hit 1, 621. 9 700 440 1, 140 31, 580 7, 720 39, 300 28,420

1 191. 0 250 10 260 3,280 0 3,280 0

2 354.8 0 425 425 0 4. 130 4, 130 0

3 0 0 0 0 5, 180 0 5, 180 12, 080

'Mt 545. 8 250 435 685 8. 460 4, 130 12, 590 12,080

it 4, 299. 9 2, 670 1, 307 3,977 69, 920 30,610 100, 530 67, 790

it m 5 h y 3-»4 h y 60-»70 h y 30 8 y

15 —



3. 2. 2

(it sic-si

SiC-Si Si Z:iamL-C#9, Si

W'L, $#(±#3.2.2-im(:7i<L/:C^<, E#(±$#TL^^\ m%(±m^^^'Lv\t^

m 3.2.2 -1 m m # (o m m $ m

#Na M fW] blfWfn]
C&l) # 1U f# M

6 5/21-6/10, 7/3-8/11 763 3 ^ V - ^ < /: 0 Tg/:

■ 7 6/16 —

8 8/19 -

9 8/25-9/17 400 2
-y^o

11 9/26-9/27, 10/13-11/6 376. 5 2 ir — s' — y \) — jr. y y

12 11/12-12/10 448 2 y ') — — y ? A'ftLo fnj ui)fi'j $r M' 55c }<

6o mmcoSiS-Si #(±l^#(:##L/c Si $rmfb/K#-C#$-f^^(:, ^

(D Si ^ V - ^ ^

(DmXb(±^X,^^v^o #^(Df9r(±Cfb6(D##gr##(cL-cmT*^5:. L/c^^"C#^

? 'W-$Bki-6o ^_x_ ^ vy /(n,5Ad^ <

,j _zz yy%#^ L"C, SiC &CVD^- h L/c#$r$j^$C^

mu/:. C(D#^«±, mfb/K^##.(±%#r, ^r---

^v-^yy(7),D@d(±^<Mm^^6Mi#L^^#6^/:o Ld»L, ^^fb(z#L"C^6C 

m^fLL^j:9-e^6o mM(±CVDM^: SiC-Si C

VDfWC-7 < ^ n ^ y y 6^1, ' -* -

T##4:-eA6o

16



— LI

(9/z.)m^a^n^ mz-z z'etg (zz/zd^ts- ^4 ei t - 2 2 e w

xaiki?#) i

°4-^

2)|g|Z'I-ZZEm^%^#^ °^n#7^CLZ8 '82#5p4/^44 94-m^

9vA%l wm^^-6 ^/r. 9?":#/< &/r ^f)--A-/:^x cXZ 

°9vA^_l#|g|^ (tu^S 0-8 0) !S 94-^%^m^WW##^^

(g)

mm ':Ln#mm!s;/i##Tms#

#(a)#m%'nE2^^^-8 °^n^M:^JO)98-8z#

(z)



(4) EEEcoFpIE

a. 9^278, z,$^T^y/p._yK

K3%#"C&o/bo ##^^$r#3.2.2-3|g-#3.2.2-6g|^^fo

9^178(1, k°xhyVyy^fp$r^#i-6##$rfT^^#, 26B$T(D^, N2#@M(-

##L%o 9^26B(:^##, ^-

9^i7B##L/h^c,

$r^ihi-6C ^ ^ L/ho

m 3. 2. 2 - 5 m KS 3. 2. 2 - 6 m

18



b.

6^108, h y V y

a#4000-6000#^T^6^, 520#^'C#^-C^)c/ho 

#^(DSi%m^#%#$rj#L-CV^5C^^m@-e^)6o L°^hyi;yy(D#$ 

(j:, f-f&4X#f5C^:Z9?#m3R5o A^^^(:^^L/ct:^hyi;y/(D#e&r

# 3.2. 2 - 7 guc^i-o

jUIs^ ^P^fi fa v^o

~# 29
13. 0 -

12.0 -

5^#%] (Hr)

k°y. h y V y /(Wf#

— 19

m 3. 2. 2 - 7 11



(5)

(6/14,1/25)^

^L/C„ X, mimc^gL^/i^/C^, ##L/Co C#6#, k-^(0%

#^ma-e$)6o ma-ccNc%#L/C7K##,

#mLL-c#, t-f(o%m&E5<''cj:;o;#%--c&6o ZcT,

m^T^^lir6CLLL/Co %,

^±m^/co $%#N2&amL-c#^, T^k-^o^$:2oo-3oo''c(c^#

@dm$rm#L, #%^m$§$r##iL#<LTV^^T,

#-±T^L-CW6o

3. 2. 3 SSWffi^iSKftJilcol'T

(l) ittStrC t 7 4 y $ 'i 1,

#3.2.3-1^

# & % $ ft m # % It 9i

it i& tfc

7 4" 7^4 /\

PS 30 H • cmtt±, nS 10 fl ■ cmM±
10 a • sec lUJr.

Pl|4tt 0. 8 ~ 1. 5 mrf

^ 3. 2. 3 - 1 .^C/]< L/C L ^3 0 -C&&% ^TliltMLUo

7 4 7^4 Aco#j%#T^%^(7)-C, < , L#$rC 41 Hf

hfbL/cm, ^#mij%$rfT9CL(c^^'n^G ;/&mLL"CMLr:jm(±^

(!) 4 ^ ^ -7 H ibi" 5/c*(OCZ#fpn#, lc,% # $: L i" 6 c

(3) CZm#.C±6< y^Ly fL3mW\#^o (l f > ^ y h/16-24

C Z4IBfU:,&#m%^& 0, gHb$lc#^L'Cm:{bi-6jrb%mmiJ%#^f#'L#6o L/C

20



^-c, zcf7 ? y f

#^"e^^,o L^L, (2)<7)j:9^,

##fF#co^xyuyy, ^o%,

7<7^<A^[g|C#A)(D

^jo, cz^^^ihm(±mim%^#DP43oo#, p-N^^m^gfp,

< '^^#N-6oi#, 9< 7^

TA1304#T2k6o

f > ^ v HD#mgri- v 7 ^An_T(Dj:9k:Wm:l:L/:iak:^

m 3.2.3 - 2 m m # f) #w mij % #

p -v h it % &L N (x 1013/cc) 7<7^-f A
rB

( A ;gee)^ % (ft - cm) Nd Na
5L T

27 58 - 6 n 7. 2 89 20 27 - 30

28 58 - 7 n 6. 9 85 12 14 ~ 17

29 58 - 7 n 6. 3 132 53 23

30 58 - 8 n 42 19 10 ~ 16 Top f± p #
31 58 - 8 - - — 23 - 28 CZ^, p@^%
32 58 - 9 n 7. 6 81 24 17 - 18

33 58 -- 10 n 6. 0 118 65 7
3 1 58 10 n 24. 3 35 14

30 58 - 1 1 n 22.6 37 15 26

37 58 - 1 l n 14. 7 75 42 19 - 24 Top li p #

f % n 13. 1 80 29

Nu : 8 + -^^ NA : 7^4:7^^g (x 10"/cc si)

21



(2)

icp sps-noom,

2. 3 -3^C^L^o 7C#^Z 0 X 7 y

^,0,

m 3.2.3 - 3 m icp(a zmntDfrPrm
(ififi : ppm)

P y h Fe Cu M n Mg Ti A1 Ca V

27 3. 1 1. 3 0. 4 N.D N.D N.D 0. 2 N.D

32 4. 1 0. 9 N.D N.D N.D N.D 0. 1 N.D

33 1. 7 0. 7 0. 2 0. 1 < 0. 05 4. 4 0. 3 0. 2

34 1. 9 0. 6 < 0. 1 0. 2 < 0. 05 0. 4 0. 3 N.D

36 0. 3 2.6 N.D 0. 1 < 0. 05 0. 1 0. 3 N.D

37 4. 7 1. 1 ND N.D N.D ND 0. 2 N.D

N.D : mti-fr-r

0) k(ofmm

® 4r ^ y. P %@

g-r&5a

0^^v^T(±, (2)(c^v^-c,

L, ^ .yh 24- 34,

#±200, #/J'67ppm, f^l00ppm(Dj^m^^#^a^o CfU±,

#[#](:%# ^ x

(2) V 4; y

f^#(j:2A^0,(i)Cu^, (2)U^y^|h^C, V.-Fy(D#^^,

f y(omw>mm;r&m^tL/:o L°9 u, x<(DD%^^sic

yU^y#m4'(DA%#

22



(4)

emcjzmf,

0.675ppba, 7^-t9^#gI (Na) 0.311 ppba"C^6o

##(Oa#(i#3.2.3-2C^L/:Cl:<, f%i/-<^(j:Nd80xi0"/cc, Na # 

29xiO"/cc-C^0, ^rfl,^ppba"C^^^r(fNdl6ppb, Na5.8ppb"C^6o hV

-ta-ffbi^20fgt^#^Ll:V^o ICPC±6##(D 

2.3-3(:^6^1:<, Th-^T

j:^R4C±^L-C##i-6o

^(Dr^%-C^)5o 4--^ x

h u ^ p/L-99

cco/c^,

<2 6^16,

^j^c, L^^L, hV

23



3. 2 4

(i)

yv^y^#,

i@ cssm) #c#:tL/:^mT-

j; m#(0##T-^(i#3.2.4 - 1

i&4 3.2.4 - 2 m-m 3.2.4 - 4 L/: ^ ^ o 6.

##%?iKL/ta;^-cv''5o m#o%-^ 7

t &oma^-c, sy^jz^sycof-

^ (D##f %#Cz 6^# t fT ^ /:o 3. 2. 4 - 3 #, m 3. 2. 4 - 4 3

yTmmLT#$|gHkL/:t(D^#3.2.4 - 1 m~#3.2.4 

— 14g|(C7T< L/co % Y#(0#i±$r#%gf"5 $> (D

-e^)6o %., "C^D,

t) y ^ ~C/5 LXdb&o

03%=!^##^4^i'V fe/Ly^y##: 

(-t/^%), FGAS=m#*'^(D^^m^ (^/Hr) T h U f e /i y 7 >

OF03=@it5£y 7 yft^cD h V ?p/y>7y|f (-t ^ %) , kw & fkfilM JJ ( kw )

Y S I =M# # ^ h V ^ p /i. y 7 y ^(O y V 37^,^ 1^## y V ^ y v j 7 4X$ (%), 

UNEP-%^m#m (kwH/kgSi) T&5c

24



u •

1
2
3
4
5
6
7
8
9

10
1 1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
48
4 1
42
43
44
45
46
47
48
49
50
51
52
53
54
5 5

m 3. 2.4 — 1 # #= irl -f - 2

F-03 FG AS f"s') 3
% m3/ H K w

32.33 36.20 71.25
31.06 33.36 66.00
28.97 32.38 64.13
31.06 33. 36 62.88
29.27 32.52 66.63
28.97 32.38 64. 38
30.47 33. 08 65.25
30.18 32. 94 66.88
27.72 31.82 64. 38
32.11 32. 70 67. 50
34.21 31.92 63.00
33.87 31.00 64. 75
34. 03 28. 80 61.88
34.35 28. 94 59.63
36.57 26. 80 57.63
39. 38 24. 74 54.13
39. 52 24. 8 0 55. 25
39.17 24. 66 55.38
38.83 24.52 52. 75
39.17 24. 66 55.00
37.03 23. 82 54. 38
43.35 26. 48 5 5.00
27.51 31.04 57.25
32. 84 28.14 57.13
30. 18 32.94 65. 00
31.27 29.10 55.75
49.85 2 5.36 58. 25
42 . 44 26. 06 54. 38
4 1.50 25. 64 52. 88
42.13 25. 92 53. 88
41.69 25.72 54.75
39 . 69 24.87 51.63
39.34 24.73 53.13
38. 54 24.41 51.88
35 . 42 23. 23 57.64
39.75 24. 90 55.00
40. 79 25.33 56 . 75
36 . 34 23. 56 61.78
28.28 27. 88 58. 00
38 . 58 24. 4 2 56. 13
3 5.51 23.26 52.13
41.94 2 5.84 5 6.00
37 . 98 24. 18 52. 50
38. 96 24.57 53.13
36. 57 23.65 53. 47
36.97 23. 80 63. 43
37.51 24. 00 53.88
39. 99 2 5.00 53.13
4 0. 06 25.02 55. 00
36.90 2 3.77 74.17
41.01 25.43 5 4.38
38.40 24. 35 51.88
40. 12 25. 05 54. 00
4 1*. 11 25. 4 7 53.50
38 . 47 24. 3 8 5 2.38

— 25

(1)

OF03 UNEP VSI
% K u.i h / k 9 %

26. 01 32. 76 14.87
26.01 32. 41 15. 72
25. 43 35. 85 15. 26
25.52 41.16 11.80
25.54 37.48 14. 94
23. 38 39. 02 14. 07
21.69 34.34 15.08
25.77 34. 61 15. 55
24.00 36. 79 15.87
25.06 38. 00 13.53
23. 81 25. 48 18.11
24.72 30.08 16. 40
25.21 37.00 13. 65
24.09 26. 63 18.02
21.91 29. 82 15.78
22.26 25. 65 17. 32
22.57 26.69 16. 90
21.03 26. 07 17. 59
20.09 22. 70 19.53
19. 70 27. 1 1 16.80
21.54 29.81 16.54
21.27 25. 48 15.04
23. 25 31.09 17.25
22.91 21.20 23.33
28. 39 50. 49 10.36
2 5.50 42. 19 1 1.62
25. 48 28. 94 15.54
25.11 26. 62 14.77
22. 60 27.19 14. 62
23. 53 24. 97 15.81
24. 60 26. 55 15.39
21.90 29.65 14.11
23.12 27. 98 15.61
22.30 28. 06 15.72
19.14 63. 40 8.84
18.20 28.53 15.58
21.54 29.21 15.04
21.58 34. 15 16.90
24. 50 39. 33 14.96
22.47 27. 85 17.11
19.11 3 2.68 15.45
21.54 29. 55 13.99
21.66 30.13 15.18
21.60 26. 66 16.65
21.94 30.20 16.38
17.21 45.12 12.78
19.90 25. 61 18.70
20. 45 30.18 14.09
19.80 28.91 15.18
20. 59 42. 50 15.91
21.43 27. 62 15.10
20. 03 29.27 15.16
20. 52 26. 93 15.96
20.36 26. 55 15.39
2 0.70 30. 85 14.48



m 3.2. 4 -1 m m # f - f (2)

No . F-•03 FGA5 OF03 UNEP VS I
* m3 / H Kw % Kwh/k9 %

56 37. 65 24. 06 55. 88 19. 50 41.62 11.86
57 39. 31 24.72 54.00 21.85 28. 24 15.75
58 40. 10 25. 04 52.50 26.21 27 .'06 15.46
59 39. 38 24. 74 53.50 29. 20 28. 72 15. 29
69 40. 98 25. 42 55.13 26. 19 29. 11 14.54
61 39. 65 24. 86 51.75 27.62 28. 55 14. 71
62 38. 40 24. 35 51.25 25.77 30. 69 14. 29
63 38. 69 24. 46 52.50 26. 99 29. 66 14. 96
64 38. 33 24. 32 51.88 27.48 38. 34 14. 67
65 34. 86 23. 03 70. 00 19. 73 55. 26 12. 62
66 40. 92 25. 39 55. 50 23. 84 32. 84 13.02
67 40. 26 25. 1 1 53.50 26. 90 27. 30 15.51
68 40. 12 25. 05 52.50 26.16 28.91 14.45
69 39. 17 24. 66 51.88 24.70 29. 92 14.36
70 40. 12 25. 05 51.75 24. 43 24. 04 17.13
71 40. 01 25.01 53.17 24.59 42. 31 10.05
72 38. 54 24.41 52.25 21.70 28. 28 15. 71
73 40. 66 25.28 52.13 24.05 26. 53 15.30
74 39. 31 24. 72 50. 88 26.09 30. 83 13.59
75 39. 92 24. 97 50.13 23. 61 24. 60 16. 35
76 39. 45 24. 77 50. 25 24. 97 25. 64 16.05
77 37. 98 24. 18 50. 63 25. 57 28. 70 15. 36
78 38. 96 24.58 48.13 24.92 23. 84 16.87
79 38. 69 24.46 50.25 24.89 25. 94 16.38
80 37. 69 24.07 50.38 25.16 24. 66 18.01
81 36. 61 23. 66 51 . 83 21.34 32. 19 14.87
82 41 . 63 25.70 51.25 24.85 26. 96 14.22
83 40. 92 25. 39 51.75 26.57 25.59 15. 58
84 40 . 32 25. 14 50.13 26.84 25.56 15.48
85 37. 32 23.93 49. 38 25. 98 28. 75 15.38
86 46. 22 25. 09 51.25 2 5.56 25.83 15. 72
87 37. 25 23. 90 4 9.63 17.71 25.65 17. 39
88 38. 76 24.49 50. 25 2 2.62 28. 69 14.76
89 35. 90 23. 40 49.88 2 3.09 33. 33 14.25
90 39. 72 24. 88 48. 13 22.17 24. 81 15.70
91 35. 95 23. 4 2 47.50 22.73 25. 09 18. 05
92 39. 24 24. 6 9 4 6.63 23. 10 20. 93 18.39
93 3 2 . 73 29.73 64.63 22.31 36.33 14. 62
94 32. 25 29. 52 64.13 26.93 42.33 12.73
95 31 . 86 29.35 64.38 24.55 29. 70 18.54
96 31 . 80 29. 32 61.88 25.39 30. 3 9 17.47
97 32. 38 29. 58 61.25 25.15 27.98 18.29
98 3 1 . 86 29. 35 60. 63 24. 3 1 36.85 14.07
99 32. 25 29. 52 62.25 24.26 31.09 16. 83

100 31 . 60 29. 24 59 . 88 25.06 31.85 16.28
101 3 1 . 67 29.27 61.00 23.84 28.83 18.26
102 32. 44 29. 60 60.75 24.79 32.3 1 15.66
103 32. 32 28. 07 59. 25 25 . 63 38. 60 13.54
104 35. 38 27.86 62.13 22.50 32.56 15. 51
105 33. 85 27.21 59.13 24.12 30. 89 16. 62
106 32. 96 26.85 61.88 2 3.73 31.40 17.82
107 34. 79 27.60 58. 50 21.85 28.09 17.35
108 34. 46 27. 46 60. 75 2 3.34 34.27 14.98
109 32. 68 26.74 6 0.75 24.35 30.21 18.42
1 1 0 34. 66 2 7.55 5 9.00 24.39 29.57 16.72
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m 3. 2. 4 - 1

No . F-03 FGA5 T"
% m3 / H

1 1 1 35. 19 27. 77 60
112 36. 23 26. 66 59
113 35.49 26. 35 60
i 1 4 38.45 26. 00 59
115 38.54 24. 41 58
116 26.79 27. 32 54
117 30.81 28. 90 59
1 1 8 29.85 28. 51 60
119 30.47 28.76 59
120 29.65 28. 43 60
121 31.99 29.41 6 0
122 31.07 29.02 58
123 34.66 27.55 60
124 32.69 26. 71 58
125 25.15 33. 40 59
126 27.86 33. 27 64
127 27.87 31.89 60
128 27.72 31.82 68
129 28.78 32.30 61
130 29.64 29. 85 60
13 1 29.5 8 28.40 58
132 31.14 29. 04 53
133 30. 87 28.93 57
134 30.20 28.65 54
135 31.47 29.18 53
136 3 0.06 28. 60 56
137 28.16 2 7.84 54
138 29. 72 28. 46 54
139 28.99 28.13 61
140 29.11 29.62 63
14 1 31.94 36.86 62
142 31.32 30.58 64
143 31.38 39. 60 61
144 31.76 30. 77 62
145 30.81 30.35 62
146 31.26 30.55 62
147 31.88 30.83 57
148 30. 62 30. 27 64
149 31.44 39.63 62
158 31.26 30. 55 57
15 1 29.08 29.61 62
152 31.57 30. 69 62
153 30.56 30.24 62
154 30.78 30.34 60
155 31.63 30.72 64
156 31.76 30.77 63
157 31.13 30. 49 69
158 32.98 31.33 62
159 31.76 30. 77 64
160 28.94 29.55 58
161 30.52 30. 23 62
162 31.29 29.11 65
163 32.57 29.66 67
164 32.70 29.72 65
165 34.79 27. 69 65

OF 03 UNEP VSI
% K w h / k 9 %

23. 93 31.56 15. 56
23. 13 30.65 16.05
24.75 30.30 17.01
23. 61 29.89 16.00
23. 55 25.96 19.16
14. 74 84.28 7.07
22. 19 30.67 17. 54
25. 79 33.38 16.93
26. 61 42.99 12. 61
26. 51 32.43 17.60
26. 06 30.85 16. 68
25.62 35.33 14.60
26. 02 32. 04 15. 69
26. 26 32.80 16. 39
25. 24 32.07 17. 52
27. 58 37.77 14. 68
21.94 47.24 11.60
26. 39 35.70 15.46
28.39 31.60 16. 72
27.84 36.27 14.99
27.42 33.77 16.46
28.06 31.30 15.23
27. 75 38.74 13. 32
29.02 33.16 15. 30
30.51 33.67 13.94
30. 87 40. 69 12.81
30. 80 38.55 14. 43
31.34 32. 39 15.81
16.89 100.00 6. 09
19.10 31.93 18.48
24. 48 30. 47 16. 65
25. 1 7 3 7.88 14. 17
24.59 28.80 17.75
24. 13 28. 55 17. 82
24. 50 32. 98 16.31
23. 97 33.04 15. 85
24. 84 27. 06 17.14
24. 86 30. 61 18.12
24. 50 33.78 15. 33
22. 92 27.66 17. 34
2 3.82 51.40 11.37
23. 73 26.19 19.79
24. 87 32. 06 16. 98
23.92 31.03 16.77
24. 50 33.05 15. 97
25. 08 28. 56 18. 28
24. 4 9 28. 56 17.82
24.83 29.33 16.50
25.29 32. 59 16.17
24.6 1 31.28 17.49
24. 50 2 8.98 18.77
16.74 74. 33 7. 70
23. 74 32.62 17.04
24. 38 3 3.29 16.23
2 3.90 30 . 05 18. 19

vV 3
K w
. 00
. 38
. 25
. 75
. 50
. 50
. 88
. 13
. 38
. 13
. 50
. 13
. 00
. 50
. 00
. 25
. 89
. 88
. 38
. 13
. 38
. 8 8
. 63
. 88
. 88
. 00
. 50
. 13
. 86
. 63
. 50
. 25
. 3 8
. 13
. 8 8
. 50
. 00
. 25
. 3 8
. 25
. 88
. 75
. 88
. 75
. 13
. 75
. 38
. 50
. 38
. 50
. 75
. 1 7
. 1 3
. 63
. 63
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m 3.2.4 -1 m mm?

No . F- 03 FG AS f "
% m3 / H

166 35.06 27.72 61
167 37.09 27.02 66
168 36.50 26. 77 62
169 36.73 26.87 60
170 37. 17 25. 46 63
171 37.03 25. 41 60
172 38.42 25. 98 57
173 37. 17 24. 67 61
174 38.12 24. 24 57
175 38.26 24.30 55
176 38. 19 24.27 54
177 38.75 26.12 55
178 36.10 26. 60 58
179 34.53 27.49 58
180 33.67 28. 65 54
181 34.99 27. 69 59
182 29.36 31.14 55
183 32. 12 29.46 69
184 31.63 29. 25 71
185 30.37 28.72 67
186 32.28 29.53 68
187 32.82 29.77 71
188 31.67 29.27 66
189 28.00 27.78 62
190 30.02 31.44 70
191 29.51 31.21 68
192 30.47 28.76 67
193 34.12 2 7.32 64
194 34.06 27.30 67
195 32. 03 26. 48 67
196 36.29 27.47 64
197 36.57 26.80 67
198 34.30 25.88 65
199 36.77 26. 88 65
20 0 36.70 26.86 69
20 1 34.87 26. 10 65
202 35.76 26. 46 65
203 35 . 49 26. 35 69
204 35.28 26. 27 66
205 35.35 26.30 69
206 35.35 26. 30 67
207 34.70 29.86 68
208 35.42 26. 32 68
209 34.44 25. 93 68
210 36.83 26. 91 65
21 1 36.03 26. 58 66
212 35.67 23.32 78
213 37.29 23.92 61
214 39.31 24.72 69
215 39.86 24. 94 66
216 39.52 24. 80 6 6
217 39.65 24. 86 62
218 39.17 24. 66 64
219 36.43 23. 60 68
220 37.6 9 24. O? 63

(4)

OF03 UNEP VS I
% K W h / k 9 %

21.59 27.20 18. 73
21.95 35.67 14.79
23.19 27.60 18.57
23. 70 34.40 14.22
23. 08 27.30 19.55
23.75 31.71 16. 16
22.62 28. 01 16.45
22.48 34. 51 15.49
23. 12 26.87 18.53
22.65 27. 13 17.64
22.78 29. 42 16.07
22.41 25.91 16.78
25. 00 33. 17 14.60
2 5.03 31.13 15.80
25.58 32. 51 13.87
28. 18 36. 62 13.31
27.73 26. 84 18.09
24.39 34. 38 17.12
24.73 29.89 20.53
25.05 34.32 17.91
24.97 30. 93 18.45
24.57 33. 39 17.56
2 3.83 37.92 15.14
23.41 70.39 9. 08
25.06 28. 97 20.71
26.35 34.71 17.14
26.68 34. 35 17.97
26. 18 34.57 15.92
24.41 31.68 18.20
26.56 35.41 17.94
24.46 ' 30. 70 16.86
2 6.38 34.4 5 15.88
25.19 30. 73 19.96
24.90 37 . 45 14.18
26.06 33. 57 16.83
2 6.10 32. 02 18.09
25.75 31.12 17.86
25.88 35. 07 16.86
24.92 33.95 16.91
26.36 34 . 54 17.29
25.44 35. 94 16.07
28.6 2 33. 85 15.69
26.35 36.16 16.31
2 6.77 35. 55 17.16
25.13 29.95 17.51
25.55 36.41 15.17
23.00 31 . 77 21.31
24.28 27 . 90 19.81
24.82 33. 15 17.14
24. 9 3 3 3.09 16.21
24.4 5 29 . 89 18.16
25.50 32.11 15.77
22. 86 28. 83 18.56
21.92 34 . 78 18.19
2 5.07 3 1. 14 17.91

- f

l'1) 3 0
Kw
. 88
. 13
. 6 3
. 38
. 13
. 25
. 50
. 25
. 50
. 63
. 75
. 00
. 13
. 38
. 38
. 00
. 50
. 63
. 00
. 00
. 00
. 63
. 59
. 14
. 75
. 50
. 6 3
. 13
. 09
. 38
. 50
. 0 0
. 00
. 63
. 63
. 88
. 75
. 1 3
. 50
. 3 8
. 13
. 75
. 75
. 1 3
. 00
. 1 3
. 38
. 6 3
. 00
. 6 3
. 50
. 38
. 6 3
. 00
. 25
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m 3.2.4 -1 m $ m %

No . F--03 FGflS f "
% m3 / H

221 37 03 23. 82 62
222 38 19 24. 27 65
223 36 39 23. 58 66
224 30 86 26. 04 67
225 31 75 26. 37 65
226 33 82 27.20 65
227 34 16 27.34 64
228 31 67 26. 34 66
229 33 30 26. 99 68
230 33 30 26.99 62
231 34 02 25. 76 64
232 37 54 24. 02 69
233 3 7 47 23.99 65
234 36 92 23. 78 60
235 39 17 24. 66 62
236 37 10 23.85 63
23 7 28 23 27.87 74
238 31 60 29. 24 64
239 31 40 29. 16 70
240 29 23 28.26 68
24 1 30 74 28. 88 69
242 30 47 28. 76 65
243 35 24 24. 71 67
244 36 89 25. 35 68
245 37 92 25. 77 69
246 35 39 24. 76 66
247 36 68 25. 27 64
24 8 36 0 4 25. 02 67
249 36 28 23.54 66
250 3 7 54 24.02 67
25 1 38 83 24.52 65
252 38 44 24. 37 65
253 37 76 24. 10 67
2 5 4 39 17 24. 66 66
255 29 58 28. 40 74
25 6 36 62 23. 67 61
257 37 76 24. 10 65
25 8 38 47 24. 38 60
259 30 67 28. 85 69
260 32 51 29. 63 71
26 1 31 60 29. 24 71
26 2 3 1 8 3 29.34 69
26 3 31 80 29.32 7 1
264 32 52 28.16 68
26 5 34 46 27.46 70
266 3 5 56 26. 38 67
26 7 37 10 25. 44 68
26 8 38 47 24. 38 66
269 38 83 24. 52 67
270 38 83 24.52 69

(5)

OF03 UNEP VSI
% Kwh/kg %

23. 41 30. 50 18.66
24. 40 33. 27 16.96
25. 84 40. 66 15. 22
24.31 31 . 86 21.17
25. 93 33. 57 18.68
27. 06 33. 29 17.01
24.16 34. 23 16.23
27. 19 33. 86 18.94
22.90 32. 91 18.39
27.50 42. 64 13.07
25. 39 32. 40 18.25
26.01 34. 83 17.58
24. 30 33. 83 17.20
24. 44 30. 73 17.83
24. 19 29. 29 17.67
24. 89 37 . 26 15.44
19. 76 46. 74 16.18
26.01 30. 24 18.32
26.55 36. 94 16. 64
25.99 36. 04 18.47
2 6.30 34. 45 18.12
25.70 39. 20 15.31
2 4. 88 34. 95 17.81
24. 71 32. 20 18.20
25. 29 33. 29 16.97
26. 59 32. 54 18.62
25.75 30. 66 18.19
25.46 31 . 62 18.94
24.31 33. 13 18.74
25.35 32. 04 18.62
26.00 33. 63 16.46
24.18 31 . 64 17.65
25.28 33. 13 17.81
2 6.08 29. 96 18.31
21.87 57 . 39 12.31
24. 09 33. 72 16.77
25. 51 32. 33 17.81
2 6.90 30. 70 16.71
25. 6 9 32. 39 19.26
26.51 34. 85 16.92
27.19 36. 40 16.95
27.10 34. 45 17.25
27.18 36. 74 16.78
26.75 32. 82 18.30
27.25 34. 75 17.12
26.23 33. 73 16.97
25.73 33. 05 17.48
25.85 34. 81 16.39
25. 54 31 . 58 17.96
25.16 29. 27 19.86

- f

vV 3 9
Kw
. 75
. 38
. 38
. 75
. 63
. 13
. 88
. 88
. 09
. 63
. 75
. 00
. 38
. 13
. 50
. 63
. 38
. 00
. 38
. 75
. 25
. 75
. 75
. 50
. 00
. 38
. 63
. 50
. 25
. 25
. 88
. 38
. 13
. 25
. 22
. 25
. 50
. 13
. 90
. 00
. 25
. 38
. 88
. 75
. 38
. 13
. 13
. 88
. 50
. 17
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m 3.2.4 - 2 m
** FILE NAME = HSOKAN.416 **

* * * 'JfZO *** N = 270 < h " 9 7 9 = 1
03% FGAS OF03 Kui VSI UNEP

MEAN 34.952 27.085 24.379 60.879 16.208 32.981
5D 3.869 2.679 2.410 6.220 2.224 8. 222

R = 03% 1.000 -.791 -.232 -.426 0.049 -. 434
R = EGAS -.791 1.000 0. 283 0.350 -.084 0. 178
R = OF03 -.232 0.283 1.000 0. 200 0. 163 -. 193
R = Kui -.426 0.350 0. 200 1.000 0.26 1 0. 306
R= VSI 0.049 -.084 0. 163 0. 261 1.000 -. 687

03% ; Kf 3 9 9
FG AS 0.000 0.000 0. 167 0. 024 -. 075 -.299
OF 03 0. 000 0. 167 0.000 0.115 0. 179 -. 335
Kw 0.000 0.024 0.115 0.000 0.312 0.149
VSI 0.000 -.075 0. 179 0.312 0. 000 -.740

fgas ; Kf 3 9 9 JV" <9 V/V9t) L>1<79
03% 0.000 0. 000 -.015 -.260 -. 029 -.487
OF 03 -.015 0.000 0.000 0.112 0. 196 -.258
Kui — .260 0.000 0.112 0.000 9.312 0.264
VS I -.029 0.000 0. 196 0.312 0 . 00 0 -. 685

0 F03 ) 3 9 9 J V"<9 9 9D L-1 < 7 9
03% 0.000 -.777 0. 000 -. 398 0. 090 -.502
EGAS -.777 0.000 0. 000 0.313 -.138 0.247
Kw -.398 0.313 0.000 0.000 0. 237 0.358
VSI 0.090 -.138 0.000 0.237 0.000 -.677

Kui ) I<f 3 0 9 J V<-9 -s y V 9 fi L» l-T 7 9
03% 0.000 -.757 -.166 0.000 0. 183 -. 352
FG AS -.757 0.000 0. 232 0. 000 -. 195 0.079
OF 03 -.166 0.232 0.000 0.000 0.117 -.272
VSI 0. 183 -. 195 0.117 0.000 0.000 - . 834

VSI ^ Kf 39 9 ; V" < 9 \vV9Dv K 7 9
03% 0.000 -.790 -.244 -.455 0. 000 - . 551
EGAS -.790 0.000 0.302 0. 387 0. 000 0.166
OF 03 -.244 0.302 0. 000 0. 165 0. 000 -.113
Kui -.455 0.387 0.165 0.000 0.000 0.692
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m 3.2.4 - 3 m
* * * 9 9 9 91) 9 1 f 7 9 *** N= 268 f K " 9 7 9 = 3

03 % FGAS OF03 Kw VSI UNEP
MEAN 34. 949 27.064 24.370 60.818 16.200 32.993

5D 3. 507 2.479 1.970 5.697 1.362 4.840
R = 03% 1 . 000 -.876 -.366 -.471 -. 002 -.557
R = FGA S 876 1.000 0.325 0.372 -.095 0. 341
R = OF 0 3 -. 366 0.325 1.000 0.309 0. 126 0. 044
R = Kw 47 1 0.372 0.309 1.000 0.503 0.408
R = VS I - . 00 2 -.095 0.126 0. 503 1.000 -. 408

0 3% j Iffa 9 9 f9 \9V9%9?f79
FG AS 0. 000 0.000 0.011 -.695 -.200 -.367
OF03 0. 000 0.011 0.000 0.166 0. 135 -.207
Kw 0. 000 -.095 0.166 0 . 00 0 0.569 0. 199
VS I 0. 000 -.200 0.135 0.569 0.000 -.492

FGAS J If fa 9 9 J'J f 9 9 91) 9*J f 7 9
03% 0. 000 0.000 -.177 -.324 -.177 -. 570
OF 03 177 0. 000 0.000 0.214 0.167 -.076
K w 324 0.000 0.214 0.000 0.583 0.322
VS I - . 177 0.000 0.167 0. 583 0.000 -. 401

0 F03 J If fa 9 9 J 9 '' f 9 *s 9 9 913 9 I f 7 9
03% 0. 00 0 -.860 0.000 -.484 0.048 -. 582
FGAS 860 0.000 0.000 0.302 -.145 0. 346
Kw 404 0.302 0.000 0.000 0.492 0.415
VS I 0. 048 -.145 0.000 0. 492 0.000 -.417

Kw J If fa 9 9 ; V " f 9 V; 9 9 ti 9 1 f 7 9
03% 0. 000 -.856 —.263 0.000 0.308 -. 453
FGAS 856 0.000 0.238 0.000 -.351 0.223
OF 03 263 0.238 0.000 0.00 0 — .036 -.095
VS I 0. 308 -.351 —.036 0.000 0.000 -.777

VS I J If fa 9 9 J'J" f 9 9 9 9 n 91 f 7 9
03% 0. 000 -.880 -.368 - . 544 0.000 -.611
FGAS 880 0.000 0.341 0. 488 0.000 0.333
OF 03 368 0.341 0.000 0.286 0.000 0.105
K w 544 0.488 0.286 0 . 000 0.000 0.777
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m 3.2.4 - 3 m
*** OvOODv 7/70 *** N= 266 /K"070 = 5

03 % FGAS OF03 Kw VSI UNEP
MEAN 34. 953 27.050 24.360 60.775 16.201 32.984

SD 3. 336 2. 363 1.783 5.532 1.187 3. 974
R = 03% 1 . 000 -.891 -.413 -.477 -.031 -.611
R = EGAS 891 1.000 0.336 0.364 -.089 0.403
R- OF03 413 0.336 1.000 0.353 0.109 0. 203
R= Kw 477 0.364 0.353 1.000 0.600 0. 460
R= VS I -. 031 -. 089 0. 109 0. 600 1.000 -. 272

03% ) I/fgO 9 ) 9" /o M>yOfl:> 7/7.0
FG AS 0. 000 0. 000 -.078 -. 153 -. 257 -.394
OF03 0. 000 078 0.000 0. 195 0. 106 — .068
Kw 0. 000 153 0.195 0.000 0. 667 0. 242
VSI 0. 000 -.257 0. 106 0.667 0.000 -.367

EGAS ) I/fi 0 9 ) V " /9 M-yOtt 7 / 7 0
03% 0. 000 0. 000 -.266 -.361 -. 244 — .606
OF 03 266 0. 000 0. 000 0.263 0.148 0. 079
Kw 361 0.000 0.263 0.000 0. 682 0. 367
VSI 244 0.000 0.148 0.682 0. 000 -.259

OF03 ; 1/43 0 9 ;y " / 9 \ V y 0 n 1,7/70
03% 0. 00 0 -. 877 0.000 -. 389 0.015 -.59 1
FG AS 877 0. 000 0.000 0.279 -.134 0.363
Kw 389 9.279 0. 000 0.00 0 0. 604 0.424
VSI 0 . 815 -.134 0.000 0.60 4 0. 000 -. 302

K w ,* 1/ $30 9 ;y"/9 9 0DL-7/7 0
03% 0. 000 -. 877 -.297 0.000 0. 364 -. 502
EGAS 877 0.000 0.237 0.000 -.413 0.28 5
OF 03 297 0. 237 0.000 0.000 -.137 0. 049
VSI 0. 364 -.413 -.137 0.000 0.000 -.77 1

VSI > 1/430 3 ,i y " /9 *O9 0}r_' 7/70
03% 0 . 000 -. 898 -.412 -.574 0.000 -. 644
EGAS 89 8 0.00 0 0.349 0.524 0.000 0.395
OF 03 412 0. 349 0.000 0. 361 0.000 0. 243
Kw - . 574 0. 524 0.361 0.000 0 . 000 0.809
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m 3.2.4 - 1 m

m 3.2.4 - 2 m
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m 3.2.4 - 3 m
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% 3. 2. 4 - 6 m
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m 3.2.4 — 7 m

!

J *I

m 3. 2. 4 - 8 HI
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\ •*

J I L

m 3.2.4 - 9 m

&Z. 2. 4 - 10 m
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** FILE NAME HSOKAN.416

I

*3.2.4 - 11 0

#3. 2.4- 12 E]
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24,38 ( 2,418)

m3.2.4 - 13 m

m3. 2. 4 - 14 U
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a.

axl&^-O&r),

&b, ig

:w##tT-^(D##f^m^j#i-@m#c^c-cv^o ^mrm^

xv^yjt%$^(±#v^#mM^ig^bfi6o A^%;:

U±(7)^#^^ 6M#f6 ^, ## A - f ?) f U 30 KWH/kg

Si ^ V ^ >!R$(D{ST$r%fiTm#4: h V ^ p/^-> 9

j: oh v ^ ^ /u -y 7 

TaB^^: j6 0 "C^6o 

(UNEP) = 65.2 - 0.922 (03%)

C(DlM]m^K:j;0'g#m##3OKWH/kgSi h U ^ p/u x-/ y#^gr))(^6^

38%-0&6o t'V^p^X7y#j^40%T(±,

^30KWH/kg Si C ^ 6o

b. ^ v ^ xi|%$

^ x h^s6m#^#%T^5o

V'MK:m#-0&5o CcDmimfi,

7)^ 1200 °C(C±#^^:AjoO, Ctl,^#V^Atl%)](Ol#^^*(Cj{%$U:15%^^^17%^:

CfUj:, mj^(OC'A<, m#^f4=(D$mk,

T(±^v^^^#^yfi6o L/c7)^"C, #

40



#mAc7K#^%

L"CV^6o L^L, #^^#^mf±%^T(±Acv^-C, #

^ v T3 0B#L^V^#XL-Ct

T'^60 ^rfwa,

4X$#&3:9{&TLAc

c. k

T'&5d\ j; ^-C##$r

Zc"Ct##$#6^#%.iofL6o #t), #|^

I' u ^ w/Lv 7 ',#%, #X#jl,AtA>fb6o ##2:

Z ^-C^oo CfUi^C,

#m:7)^^NmT$)6o cw±,

v < , &#:&#(:Z&fga v v &9, 4&B

h v ^ n ^ 9 9 7 y f y 0, m##iS

c<oz 9 Acgg#^^ v ^ p/uy^v

^ ^ ;j [iz fj:u:Ac c ^ ^r-cv^ t <D ^ ^ «

d. I'41(^y 9 > i' V 7 ^ /', y 9 y

M4% > 9 9^4^ h u ^ ^ /L y 9 > 0,

Aci^ MiR^^co h u ^ p /L -y 9 h v ? e

^ y 9 ^^(oBe^^Av^^itAc^o

± 9 Ac/K$c ^itoH^^co h 'J ^ p y 9 y#j^(D^#(c^i-6^Wf

^T'^60

'%m-f-?(cj:Nj:, ms.2.4-2^(ni"m#Micoh v ^pA y9y#m:(c^6#mmi^& 

(i, v^#tf&#AcA^60c#^jC(± 1 %W ynm:m$TA^4:^mAczK$T$)6o 

L A^LAcA^6, j: 9Ac, liy^^^m^-nm-mAc^m^

LT(±#m Ac c A: ,
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(Oh V ^ P/i^ y 9 yK^l#%6t<D^#X.^fl,6o

e. %.t)U^$-bU^(D^\L\Z.'i\'X

yvpy^$(j:A^#

MT ^#zK$^#LTv^v^o

h v ^ P /i^y 7 k)fbS^

m [g # ^ mm^mm -/-

UNEP = 48,621 - 0.788 (03%) + 0.196 (kw) 0.3157 270

YSI = 4,770 4- 0.113 (03%) 4 0.196 (kw) 0.4540 270

UNEP=30(KWH/kgSi) YSI = 20 (%) (03%) ^

( kw)

15,203 0.123 0.113 15,230

- 18,621 0.196 -0.788 - 18,621
(03%) = ---------------------------------- =44.3 (kw) = ---------------------------------  = 83.1

0.113 0.123 0.113 0.123

-0.788 0.196 -0.788 0.196

jsm#y.(7) h v ? p/^-y 7 y#m±44%, A%%;W83kw&^#fW:,

yi;pyiR$20%, m^jm#@:30KWH/kgSi

6o L^^L, At;m^83kw(±#f^#^^#$fl/g,o 

1300 9,
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^ < -C#& 6&V'o

#LTv^#^(oma"c:^5o L/h^^-c,

9, 6 t(7)T^5o

(2: PDR#^i-&mt

z^K^P (rnmAq), ^pmw(kg), (77f)^i-Nf, ^P=W/S

S = %rD'/4 W=-^—^p........... (i)

#3Ko%^ -

J.mU212, 213) (212, 214) f^212.75mm

33 7rg/Hr

* PDRm/^#^#m^f mco^rn

m#^f%(kg) 3 6 9 12 15

PDRT7MI (rnmAq) 160 270 340 430 500

W= 0.0355 (P-86.4) ......(2) n = 5, r =0.997**

S ^P

(2)^j;9#mf@m(± 0.03557Tf, S = -^- T&5d'6::flj;0D&##52:,
4

D = 0. 2126m = 212.6 mm "C' # gd 1^1 # (D M @ ^ # 212.75 mm t Wl$)X <£ < —ISci--So

z^P^p- 86.4(i, PDRm^#P&:#94: j: S#E86.4mmAq&:

^/uT^sc^^^LTV^o COj:9(c, PDR 

^Z9^:(D-e,

a. mmu

mmamxkf&o %y v



MtcD&mm-t-ac 2H:4: ommikT^c

#3.2.4 - 5# Wk PDRf® (Mr-*)

^-^W(Ky) 3 6 9 12 15 18 21 24 27

#37- 1 160 260 400 500 570 640 760 840 980

# 37-2 160 250 390 520 580 670 810 900 1, 050

h^y - * i; V

#37-1 W= 0.0304 (P-74.6) r = 0.997** m@D= 196.9 mm ^

#37-2 W= 0.0275 (P-47.6 ) r = 0.997** I) 187. 3 mm -

V^64: 9 o

W=:0(D#(DPDR#(^P(DT#k(D±^^) #^(0#m:^'CV\5j;9T&5^.

u-czv^

t(^)^^ 9z)\ Mcf39#)f±J&^"C(b6o

b. m#$6f m (w) (o#^

#37-l^ih^(nPDR (L) #:(4:l,050mmAq, §§(4f^f(4: 27.68 kg T^^/Co 

#ijE(7)C'«k<, #37-1 W-0.0304 (P- 74 6)13^6^^. M

W^ 0.0304 (1,050 -74.6) -29.65 kg 

^^1(D##m$^iP%(j:27.68kg-C^^/:(D'e, 1.97kg (+7.1%)T^6o

j: cu-c,

6H 27.68 = 5(1,050- 74.6) S^ 0.02838^ D=190.1mm-

#37-l(OMfc#[Hj(i48#|M]-C^6^-e, 0.0698mm/Hr

Imm/Hr - LT4: < 6 c

UHc4;9,

MtmcAfLfllf, W(iz OEmcfEmT^^^-C^So 

^[W]^ 0 (0#r#$$(4:!%l&##(c4: O^mi-6^#^ 6^16^9
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0.07mm/Hr t mfe-ftltf, # 37-1 (DIpM^H, mM&FtfZH ki~ % k,

S= j (0.1968 - 1.4 X 10 4 H)2

W=S (P- 74.6) - ^ (0.1968-1.4 X 10"4 H)' (P- 74.6) ................ (3)

^ (0.1873-1.4 X IQ4 H)' (P-47.6) ............................................... (4)

e. #%$?)#%

PDR#(Of-^-h$r^62:, PDR(L)m^f#o

t ^ ^ h,fl6 =

LT h V ^ p/L > 7 y(7)7 ^ - K#^43L/Hr CB^LTjoO,

ca±o, &aim^i#mjci[p](D#^,

(Wcolf^nW:)

ik 4^ (^) 12 18 14 15 36 17 18 19 20

W ( kg Hr 1. 4-1 1.57 1.69 1.81 1.93 2.05 2. 17 2. 29 2.41

UP'tj, zx\V- 0.1204 Ysi (kg/Hr) .'. Ysi—8.31 ^xW................ (5)

0 # 37-2

zxW^ ^ (0.1873 1.4 x 10 4 H)' zx?..........................................................(6)

(6;,

Ysi ^ 6.53 (0.1873 - 1. 4 X IQ-'H)' - ^P............................................ (7)

(# 37-2 (D#^)

U 1Y)± 9(:, f- ^ - h l.TPDR(L)#<7)m#/)^ l 9 (OPDR(D# (0^^# 

/xpgrj:^.^ 0, v TJ xik$g:#^i-6C^/)^"e^6o

mu, PDRmco^^DmA&^v^-c,

PDR#(4:mfim(:$#LTV^(DT, my&^xYv x/LT^xL^-^m
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3. 3C i mummvmz

soo-si

^ h%@) -#*5f&soG-si maa)

I5E3E §: 'a o fz o

ca^/:o

(1)

(D 875Ky 9 2 Hr

(2) p —^(D$%^:$98 5^xi00L@p-/i/^mW:^\

0, p 200K?KyDV'-Cl

(3) p—yu=ry(D^^%Cj:0^^>dk0,

bMlo

(2)

(D mimmmmm 6,7 4 OK? 284 Hr

3,5 5 0Ky m 3,18 0Ky

® 2 5mm0^^6 3 4mm^ C ^ y —/^7 ? 7° c ^ C j: 6 -/ 4 4- < %

<, K^^m#at2 57rn^2:^#^2.2-2.7Ky/^Hr(2 0-2 5Ky/Hr^)j

® IgemmmaTr, 0.84mi h, (Newton) (1, 0.6-0.7 (%^

^m=l) r2 5rni0@im#^im^r^6C2:^^mL/:o

(3)

(3#)J

58^11^^'^^#L, 59^2^:C$&^TL, ^
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4XLf:o

3. 3. 2

#3.3.2-!

i ^ # f v ?

1.2 P — )V 1 t7 -v > -*• —

'J: # # ^ ^

4.. m # m % f?

5 % m t&

:6: mm#

'7': m m !M # ^ :/ ? 

(8; th i 9 p v 

9) /< y 7 i VI/ ^ —

0 p — 9 U — 7 p 7 —

7 f 7 7 ^ VI/7 — 

p — {* — y —y —

m m ^

m ^ ^ ^
a a* % m

S 3. 3. 2 - 1

I,

a 1.6mzlUh^^^yhL'C(7)mimM

X 7(:A^5o

b j: <o

a co.84
-i.e.'m M.%) 2:## (o.84miTs^;

e L-ca##f

L-c^n:^cm$^6o
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M L, p — v 7 y y * — 5: jH4e L "Cio <( 0

g (j) $ y ^ "F "BP id -tr -y h L Zc S % W ^ y ^'—iz 4 D , p — v x y y^ -v —^y Z) 5^ 44

i (M^,) #, m^kL"C2 5Ky/^C^^$a, ^r@(v

^ XT ^ y /%@4 C.^6a5o

"CL$9o

0, ^-CV'5,

m3.3.2-2glHSi (UtTM/sec) &/J<LAo

5.‘3 m/sec

(m/sec)

77 cp

Si!t$:0.7 -

(^ (mm/)
N,#x;:j:6Si#r-(7)^%mm: (Ut)m 3. 3. 2 - 2 HI

(2)

l:@ (V -f:yjoj;^A ^ x h i;fA) ^ Z:u

g| 3. 3. 2 - 3 #; 3. 3. 2 - 1

5r /S L Zc o

— 48



(1.7~2.0Ky/Hr)

k 0.2~0.4Kp/Hr)

#3.3.2-310

#3.3.2.-1#

n

rr
@

M onp s pp

1. 6 mm k 93 ~ 98 100

1. 0 mm Y 65 75 45 IX Y 95 99 98 100

0. 84 mm k 38 ~ 48 15 Uk 75 98 80 ~ 98

0. 71 mm Y 14 34 2kkk 30 55 50 - 70

0. 50 mm k 3 — 9 0 7 ~ 15 20 35

0. 25 mm k 0 0 0 5 U k

— 49 —



3. 3. 3

(i)

P 7 y -y ^ _(0P y V z, [ 100 J #,

Clll)#^:,

p — 300 rpm

p — /i/fEU EE 2 ~ 6 kg/cmG

8-10kg/Hr

%?, 875 kg(D^#$:^^L, (2)p-^(0$%jg ®p-A(D

a. ###

-^E^Tp-^$rE#L-CVM:t,

nB. ‘N <5 o

L-cTaa^^-fj: -9^^^Tme$$r#mL, me^#(D

LT#(D#^^#$rFrc/ho

n 3.3.3 -1 m m&<f mm m c-w

— 0. 25 mm - 0. 5 ~ 0. 71 - 0. 84 ~ 1. 0 - 1. 6

e m 0 9. 7 41.7 76. 3 97. 1 100

m on 2.0 23. 1 66. 7 91. 5 99. 2

ms.s.s-imc-^L-c, #6^

/c(K^po(D^^^$gr7]< L/^o

##m(0 0.5mm F5Ui 0.71 mmf^i/o • A 

##(0 0.5 mmTXfi 0.71 mm FM9t% : B 

##$= ■ - ~ B x 100 

0.5mmT^#$=: — x 100 = 58.0%

0.71mrnTm^$= - ^ lr^ ? x 100 = 37.5%

0.5mm F#?m#

$X)^20%UT^^6^, p-^EE#g$r±#^4ir, m^$T'40%m:mm$rM^^L-CiM&;^

a $r fr o tc o

3. 3-2^C, m3. 3.3 - 1 p

— ^ EE SEE coif a. ^ 2 — 's(D—L/co
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& 3.3.2 - 2 m m #

Exp
Na

Effl Ltc
p — >V (T)
Ip BH tt

K lE;m#Na am## E#ra # # 
#$a$

m # $
##* A

0.5 roztT 0.71 m%T

1 < 100 ; # 26. 27. 28. 29.
30

K 9
204. 3

Hr
19. 5

Ky/H 
10. 5 45. 5

¥&} °h
36. 2 0. 25

2 ^ ^
30. 31
32- 1 32 - 2.3 196. 5 24. 2 8. 1 44. 2 36. 1 0. 60

3 in m
33 - 3 33 - 4
31 143. 5 15. 3 9. 4 50. 7 29.6 0.91

1 100 , M 35. 36- 1.2
37-1.2.3 38-1.2 330.2 32.7 10. 1 53.9 29. 1 0.79

874. 5 91. 7 9. 5 48. 6 32.8 0. 63

60
E
# 40
$
<• 20

o

p 6

(k^/cmG)
0

# 3.3.3- ± 9C,

f 05im Cf^#)

%3o0.25,m »±5%WTC#^/:o

^ 8-10Ky/Hr^##L/Co

4^(1, —##(D

3:6 ^ 6^6o

b Si p—p'—

m&s.s-sm

— 51 —
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*3.3.3 —3 H •> v ^ yp - /vcoSHS

zis^ir—■   I5bbb&
#%# — § ns cm) m ^ |p SB OB # #

(Ky) 194. 33 122.17 224.31 57%g##
i $ % # (^) 151. 3 159. 9 239. 7

#%m (2/##Ky) 0. 78 1. 31 1. 07 0.5 —0.84m

^#me# (Ky) 204. 3 143. 5 196. 5 58^gmm
2 * ^ m (^) 169. 5 306. 3 284.0

$#S (2/##Ky) 0. 83 2.13 1. 44 0.25 —1.2m

(Ky) 330. 2

3 $ * m (^) 407. 5 — — 0 A

$%& (2/##Ky) 1. 23

$Rg (^/e#Ky) 0. 95 1. 72 1.26

# #
Hnmm

3 0
P - - /L-fg
0^91^077.8

E##l p - zv
? 7 7 f, A#

vmwm
2 0

p — /vg
091.8-*0825

57^iw]# cm] #si p-^co$^^±e<,

150 kg t fttiA> p — zuj; D r^V'-o

2ko, e-z^ao

% LTme^#^ j: r, ## L&#Nf #m L&V' & m 9 o

C. P-z^A#^^^TA^±(D^#A

■E

0.5 — 1.5mm 
h* 0.5— ImmH

p. p — zL'ESB^co p — zu rtico^FfrMS, & p — ^ •> * y h <DM.frtifflitik

p-zix|^%(0##(D7y/'7X^

< jo±^p^^@-f6^#A^)#5#^(D7 yx<7

p -z^i^%^im3.3.3-2imc^L^j: 9,

oq^(C#A L, ^ t#Z@T h 7 7/ix^

V t -$r##LTp -zL-(OMm#RiJ$rL^^Nf/k6^v^

3

* 3.3.3 — 2 [U p — zupsji^
100-150%^#)
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Ccd«£?&x y t -t v ^ L<DTu\igk&'%:M:ikL, p — /vcoJf "< y Bik <h WStc p —

(2)

m3.3.2 -1 34mm^x 2000D

Mi&#s#m[%6,740 kgmaL,

3,180 kg <0103*5 (0.84mmT*5, Sp°r) t 3,550kg <PM& (0.84mmi:*5, Mp°p) iZffifrL,

(cmAL/^o

a.

^3. 3. 2-2|g^^L/: 0.84mm ^#(-##5#%

m^(5.3m/sec)

SmkM&&g%#L;t0mco%&G5&#3.3.3 -4mc^L;to 

<. K^^$jyj:^Newton(D^i^^$

#^cNewton

3. 3. 3 - 5

- M tr /] ■< L tc o

28.63kg(Dm^m#$rm#

LT, -^fL-€YL(0*5^^$$r 

i]~t 5 S pp 13.52 kg, M PR 

15.07 kg ^#/^o

p y y ■> ^ D, *3

m3.3.3-sm m,m&W:<DM
(%##&#$(*))

-0.25 - 0.50 — 0.71 -0.84 — 1.0

Sp°p 13.52 K? 0 9.6 48.0 83.6 98.0

MrPp 15.07 Ky 0 0 1.8 12.6 43.0

S ppC>Stt. i B kg 0.84 100 ! b

M[%(D@m:Ckg 0.84mmT^##^#$/100:c 

%#m#0.84mmT^##^^% : a Ct##)

V

a

(Bx b)
(Bxb) + (Cxc)

(B x b) + (C x c)
B + C

0.856

0.462 ?(N)
(b—a)(a—c)

a(1—a )(b—c)
0.712
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m
 3.

3.
3 

- 4 
m

^ #
o o CD 00 o CM Cl 00 00 LO LO Cl co CM

T ^ 00 LO o - LO XT o CD r- LO o Cl CD Xt4 CM CM L- XT oc CD CD

r! 58 CD CD CD CD CD CD CD CD CD CD LO LO CD CD LO LO LO CD CD
n & O O o d d d d d d d o d d d d d d d d d d

Z

R-

G * cd o o o CM 00 XT Cl 00 L- o o CO Cl X}4 00 Cl CM Tf

•R co LO CO xf t> Cl CO LO i> o o o Cl CD LO CO CO

m 5 00 00 00 00 00 o t> 00 00 Cl Cl Cl 00 00 00 c ci Cl OO 00
i[ o d o d d d d d d d o d d d d d d d d d d

R-

K

u CO Cl 00 L- CD CO o —< CD i—f 00 CD 00 CM CO 00 xT co 00
ye CO CO o o o o CO o CM CM —H CM — —< o —

Sg o d o o d d o d o d d d d d d d d o d d d

# %
M" CO oo o LO CM CD co Cl CM co o LO o LO CO xT4 00

i|!:d if CD LO CM Cl id xT CO CM LO ci 00 d LO d CO i—i d t- cd LO 0000 CD CD LO LO xT CO CO XT XT XT co xf or LO xT xf4 -T
” O

#

M O', CD LO CO xf 1 o oo o i—1 CM i—i CM i-4 CD oc o O 04
ng xT LO —1 CD CD -1 co d CD LO CD ci d -1 id d XT d C) 30 cd

C/2 LO CD CD LO xT CO CO XT LO LO LO LO LO XT CD CD LO xT

fad
CM

ng 4 CM CM CD CD Cl CM XT XT o CD CO o CM t- CD OT—( CD CO CM 00 L- CD CM Tf o CO CO CM r- CO CD LO CM CO Cl

m
CD CM CM CD CD CD LO 00 LO CO d id d L- d 00 LO i -

s s 00 -1 Cl Cl CM oc CM 00 CO CM LO LO CD xT — -H 00 00 oc Cl
CO co CM CM

ng ^
fad00 Cl LO Cl CD CM LO LO LO Cl LO o xT CO O Cl Cl t- LO GO

X* o CO CO oo 00 LO CD 00 Cl CD 04 LO
CO LO I> d CM —< CM d xt d CM LO ’—H — —: cd CD cd 30 d00 —1 Xf CM CD CD CD 00 Cl LO o 00 LO TT CM I- Tf 04 CM Cl —

C/2 o XT CM — —* CM i—i CM 1—4 i—i CM CO — i—H —

S3 CO CM _H Cl CD o r—I co Tf __ CM xr CM xf CM CO CO
r- O xt4 CO *-* —* CO CD LO 00 Cl LO Cl LO 30 CM oc
CM 00 d d ci 00 00 Ci i—1 CO co CO 00 CM OC 00 cd oc
CD CM CO CM 00 Xf 00 CD co l> LO 1—4 oo co 00 CO •“H o

Bf 00 CO CM CM CM CM CD CM CO CO CO "T LO CM CM

# ~g xT 00 O CM CO CM LO 00 CD CD 00 I- CD CO Cl t- xT O o
CM Cl CM 1—1 CM CM CM CM Xf I> CO Cl o CO 04 co CM 04

® ffi CM CM CM CM CM CM CM CM CM CO co LO CO CM CM cd cd CM 04
\

# ^ LO

X CO o O t> CO CO CM XT LO LO o LO CD 00 fD CO CD CM D3
\ o

CM
oc o

CM

ci d

CM

d

CM
o
CM

d

CM
CM
CM

LO

CM

d

co
CD
CO

CD d

co
CD
CM

d

CM

d

co

d

CO

d

CO

d

CM 2 0
.

ffi t> LO CM CM o CM O o o CO o LO oc CM CM O o

g Xf CM Cl CM CO CO co O Cl CD LO CM Cl xr 00 xT 00 00 LO CO

4ft> CM 00 xr id ci CO OC o *—4 ci id id i—i oc id CD CD d
xf -1 — — CM -< — CM —s

K .5 LO
'■R 6 to

w \ CD

CM CM
Z N

LO CM CO T T
CD N 1 1 i 1 i —4 1 1 1 1 1 1 1 1

!rx ^ z CM CM 00 OC Cl Cl Cl CO CM CM CO CO CD CD id 00
CM CM CM CM CM CO CO CO CO CO

# E 3 CM LO CD oc Cl o CM CD oc
K CM
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c%) co847m"m)

Newton(D^im#$(?N)(j:,

#r^6o

Ky/HrcD^a-ef::, M#®m^#$"C0.75r-085, Newton^^H%#$'C(j:0j&-0.7 0#%## 

#$gr#f5C #J^L/:o

cm# a c ^ ^ j; o a k #

^'^^Cjcamg^Kfi, mmm#C^L^016%(f^#) -CdkO,

Sougr^#-#-a-v-f ^p>r, c##^#i/:t®^^0D9%e$)

-7 f:o

^3.3.3-6^CS^#^< ^ ^

#3.3.3-6m

MM
% m #
mm# (Kyi

/' ?" 7 f VL/f —
# * # (Ky)

-y- f 7 p y
P 7. ^

-v- f f p y

j# #% $ #
l 9 0 7. 5 0. 8 0 5 0. 0 8 9 9 9. 9 1
2 8 1 3.0 0.7 2 0 0.0 8 6 9 9. 9 1
3 1, 6 4 1. 3 1. 2 8 0 0.0 7 8 9 9. 9 2
4 1,3 8 9. 7 1. 1 9 5 0.0 8 6 9 9. 9 1

b )iUS)i;i f 'H/t$fj 4'- b (4 ## 4'-

m3.3.3-4^®^m&, ^c^#m^0m#cj:aH^(Dy^-7°c^L,

a# ct*c zammm#o.84mi T om®

^@^m$:m3.3.3-7^C^L/:o

#3.3.3-?m (f^@)

% m m # 
m ^ $

& m # $

V

Newt 0nO')

^### ^N
summit#

— a fit

Kg/Hr K9/r:mWr $

2 0-2 5 2.2 —2.8 0.8 3 4 0.6 4 8 0.2

3 0 — 3 6 3.3 —4.0 0.9 1 6 0.5 9 0 1 0.1

4 6 5.1 0.9 0 0 0.5 6 8 1 5.4
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H 3.3. 3 — 6 b

$)D, mm#g###@^9 2.2-2.8K?/WHr

(2 0-2 5Ky/Hr)

m#^ ^ cz o, i #-#-5 c ^ ^ 3:

0, 0.847m±^t#^C^#^a-Cm#^a-CL^V\

Z 5t®-e^)6o

- mmm#^0o.847mT^^$a#®mct^rn

2.2-2.8Kf/WHr0mm#^#aro.2%@^®m^, 3.3-4.0 

Kf/WHrf 1 0.1%^#A^e <^-3 1:^0,

%m^## (0.84*0%#) ZOAgrV^##^, %m^^-CL^V^S^+'^^ALTL$ 

c/c^-CdkSo

m,m#g&:25mi^A^34Tm^c^7-/:7v^L,

#3.3.3-8m-Bim#@2 5*0%^jo j;^3 47rn0^^^6mimm##^$^ 0.8 4im #® 

L/:^, #@ 2 57m^j6Z^3 4im^ ^ t ^#^###$^^0 LT 

^)< C(Dmi^H#@2 5mi0 t 3 4

&#XL6fL, #g®^y-^7v7°c3;6##^(±^<, @im#^^2.0-2.8

Ky/c^Hr

# 3.3.3 - 8 m %@%#@ ^

B86#
f lmm 0

%m m# 
# $

m 35 m %
m m #$

?

Newton <T> 
# 0 %$ 

?N -a#:
Kg/Hr Kg/;mH r

9—1 2 1.8—2.5 0.8 3 0 0.6 5 7 2.7
2 5 15-16 3.0 —3.2 0.8 8 7 0.6 0 1 5.5

1 7.8 3.6 3 0.9 0 6 0.5 9 4 9.0
2 0 — 2 5 2.2 —2.8 0.8 3 4 0.6 4 8 0.2

3 4 3 0 — 3 6 3.3 —4.0 0.9 1 6 0.5 9 0 1 0.1
4 6 5. 1 0.9 0 0 0.5 6 8 1 5.4
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d /yT^yx±(D^#,^

^-cAM^m^(Df7#r^o, -yKvy/®#t;@mb, m

3. 3. 4

(i)

m 3. s.2 -1 ^ A < m u,'#m:^3r ##a

m^^L-c^scoT,

,74^5871 59^2m^^%#^7, ^B@^iRgrL/:o

a No. 2 p — >i y '} .y •> f —©li^fF (5& MM) 

f .jKi^BvF, # ~7 /v p -— /!/© ft] 1 Ofiili c? ■&» p—/U© *5 ^ Pjit: L, il$9

L/:o

b ei^fkc z ^ # m,

5#^AA^L, 7 5Am#:r®- v KV y /&&< L/:o

- T^py^gr^mu,

"3 /Co

i2)

m3.3.4-lgM:^mm!##7B^#mE^ p-x- h&AL/:d\

p y 7: 3: 0 ^ a, 7@1# W(# ^ y ^ ^ L "C#$ ^ii, 6o

b 0?9fii!W:(D^^#x gr (9, %m If C M * x L T jy ^

CM^) csm)
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$ SI w s #
m $ ro %

5i] n n XrxS
1 w X

X T xl X
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X <41
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1
X

/~\ x 1
St * dr St
a S 1 he
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© © © @ toot W;
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g: gn gn 4^

W
xl

X X^ i #t
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X
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X
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CL o

in 3 Xr s
gn m < gn
94 Sf Xr 94
P >4 3 ©
iff -7- $®
mi X H gn
h~ x 9? X>
g@ Xr

8 K P
X3 Xr §§ E
4 d M a
A m #
X 04 8 %
n 0 d \_/

V d*- M
ftV B
8 4il #
<“ tm (Vc
8 3*
# M
in # ©
gn 0 m>
X d- @5
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$^L6o #^cW:###08#&ffT:tm$ai,5o

f 5^r 44 <3(2)aE S:7 -i — ^ — iz. J; 0 (3)Na 2 p — /i/ ^ 7 "j ''y -*• — (df^lo c? 4l50

h cm) ce^)

0 y ^C#m$a5o Spo(±^##^t "T

mr^5o

(3) %* ft#%^0 /: *0 ^ ^^3 z

a No. 2 :J — /L ? 7 •■/ v -r —0 $! -i4

5 1 e-'L ^ ^ .., y --C ±5, y%0y

^1.0^m;AU±, HuMiC3.3.3-c) L/:d\ mmmmm#m#5g:fT^/:^C(±p-^0^^

0 gr^il.L, 3.3.3-2^0 3: 5 C^c 6^CV^Z^

y /y, <,

4:#44^b ^ ^ 0i&j%#013: %M ;&0j ± p - /Hgc L 0 o /: 0, p-/HE

c ^-/L0fgu#jjcmai: u$ ^ c 0^5^6(fm#^0^-

p-/0^%0^^9%#&, @#0W800#0#iEf&;b&2:

^ gr^-^/Zo

mi-6^140^-^0^0, C0p-/u^{$(±@^tig:4fL^v\ 

f&;;0 ^-/L-e^ 0, 00 p-A&^L0m#e 5##C

^A0^^-y/v-/L^^byhgr#-c, 00[@^^:a

-/L ^ g:^-^/:o 9 ^ < ^ -/^0 1 0

%, ftJ 1 0wmt L tz0

00Ng#7j^g:#Rmf 50^: Cl 0 ^-/^M^0^O|#ih#m0f&C, $#C±5 p-/^ 

[fn0[6i^a(C^Wf m3.3.4-2mCNd2 ^-/L ? ? -y y

b Wl f'Oll >H ; -i — 'l —0 ^ ri "1

*SSi4A) faaE ml 7 1 — ^ — <h L 0 fi p — % v — y -f — 9 —, '< /i- h y -f — 9 —, y 9 v a. 7

1 9 —, ^ y p y 7 1 — 9 —, '' i 7 y — t i '7 9 7 4 — 9 — $ * cfo 5 ?5 *, S fi0 pp M &
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f

^ 7 v V/ f

% 3. 3. 4 - 2 m
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.tE tti ^ <5, ^|5aE fi 7 4 — 9 — CD ^ o j" £f do ZL /Cc o /c|p t /N ^ 7 1/ — T -< v 9 5^ CD 7 ^ —

Cl CD 7 .-f — 9 — / — A — <£ OfeT

mu,

m3.3.4-3

Off o/:o

il. h c f(l{M 

-±f, ' 1 2 < 1 G^/CiMfgrM

CD 6U < au 1: L, /f^

B =k 1^0 ##C Z

OfM,'X,l:CD^,ij^fj

%3.3. 4-4MC/jlL/:o

0 12 16

71^77/W;—7

#3.3.4-3m

F - 00B %'iliEl 71 -

/f i %W 4( fxk 100 mm 

ii %#%Kf M 2K)mn

# 3. 3. 4 - 4 m

F-0 0B#Ea-7,-f-U:,

c>>(7D,

^jo^#m$^%(±5-l OKy/Hr , %mmma%2 0~3 0K?/Hr

Ltio 61



^ L 8 I ‘d rm## j -
oi-SK OK OK OK S 7, OZ g 1

# m &ZE 5

(Das/to) ^ i - re e s

338/^0 I

Eig-re'E# C^^N) o^/^ro Q:3W%f# -

'N C^EUI) 33S/^g'0I ^#5^#^# -

4i iL ?&[}
9[ X x II X

-vz ^ 4;

Hw Z X M £ I dx Y

2 x w £ dx 

“0‘S ~9‘I 

vbiiv 8"0 — 50

# ga ^

X >

4
>

-A- Y
^oz^#gg^# 'o%;9%mm0 m/^0 6-

cgnp/^g-o) ^

,(/ (^H^OO^-) C^/^Z-Z3^ 'P/6%Z39D

c^^^#09%m '7)^^94#^WEG^a#.^T^ 'q;q:^

CD

is-oos



#^3.3.4 —2^C^<L/:o

# 3.3.4 - 2 # m # IS ^ ^ iK ^

"
N9* -^a

t/m\n

HiSIfA
m m
7%/sec

#x%m

K9

IS M
# ^

sec

IS M
# % 
Kg/Hr

# ^ it 

K?— solid

ISiS*
295%
Ky/cmG

IS j£

# 0
Ky - N%

0.5~0.8 4 m

m mH
3X2

4 0 4.3 3 1.2 3 5
. ^3

(1) 4 8
(2) 4 7

9 2.6 2 5.7 z\

6 0 6.5 1.2 3 5
5 0 
5 0 8 9 1 6.4 0.3 5 O

1 0 0 1 0.8 1.2 3 5 5 3 
52 87 9.6 0.4 O

m mH
1 3X7

6 0 6.5 1.2 4 0
4 5 
4 5 9 9 1 8.3 - /X

1 0 0 1 0.8 1.2 4 0 4 8 
4 7 9 3 1 0.3 0.5 0

1.6~5.0 m

m mH 
3X2

7 0 7.6 1.2 4 5 6 2 7 2.5 1 1.5 - zx

1 0 0 1 0.8 1.2 4 5 5 9
6 0 7 5 8.3 0.4 0

m mH
13X7

8 0 8.7 1.2 8 0 1 0 0 60 8.3 - zx

1 0 0 1 0.8 1.280 5 9 
60 7 7 8.5 0.5 0

^ 1 7 -f — K f|tlCOH".'/J 0.3 K$t/cmG

^2

^3 mmmfwim^#&2ini#J52L;to

1.6-5.0mmft(Df^^^(j:^3mir^6^, 1 0?M/sec"C#^

m#5makL-Oa, 1.6-1.97m^(D^^ig^^, 8.8-1 0?M/sec"C^5®r, ca^

omm, is^^^m^czsis^wma##^ cm#) 
a, c ^m6 r f #1 %@^ 3?m® ^r t ^ ^is ^^^ t (%»t a^a a^

1 — 1 0 < ^a, x-<7(Di##r(i 2- 5M%:%

'R&a5/:#)C/Gm#T, ^/Z<ttlUhaf6Ct^'0$L<,

5 < %&o cm 3.3.4-1 o)
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iot/YmmmmTma&m,5m##, co.zs-gTm) grt^T^o,

$o/:<^oT#gr$)5o

&a%n#mtL/:o

—5#^^-e^5o T^ h h

o &mw L/bo

#8 3.3.4-6im:/7/<_#, # 3.3.4-7imc-f-

W> 3. 3. 4 — 6 HI

(4) %/Mt:#

o -C#6a/:^WcAW'g, d^A L/:## ^ ^ AU /K f I: # (± ^ (7) ± 9 Ci%^L/:o

a

p e#?y ? ca^io^), #^60^77 cs^io^)

'' v V -j y p — /v 3£§ (£9900x1000 7 f 7 h-----

^ 3 4rni^x 2000 L(imm^)
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b No. 2 p — 7 '7 "/ v' f —

f cm##)

p p — /u [u] |E 15: 330^4 00 r pm (EStfi)

p_/u a -/ < Krti £&e 1 0mu x ^ 4 p —

LTdc <o

* ,y 7 o > /g:4f

#Bo

,i; 4#sus304 21 m#

^ ^- h# h^Y:xp <

C %! f'A/E E v • — 7 —

MExi c*) Em ^ - - *--, F-o os#, h v-/#u

% 2%i cemm,

(i '%# ^ ' — I' / x ;L /:&6 ^oP^B

d KU4m

150H " lOOHmm# BUS 304 2 t,2 ta^m#0 70xl00mi^uf4 

140^ 1607mx27m H

p — ,i 7 v -/ v .-—0^<2kHe Y 0, p —/U v>S}'n t^S(.£E <50

JWfl:m:4#SUS 304 2 t, 2t 3-774/

J: xbY: f"/py7— Kit) #0, /' '/ 4" 7, 7 V a y 3- A y — h 2 t 

y ^(7XI:#$rm3.3.4-3^e/r<L/:o 

* 3. 3.4 - 3 m m- ^ x 7 cn fl

% % 4- m # ft
!#%m(ma x ) m ii ^ #

# fl 7 7 7 () l 0 () x 1 0 0 H I 1 Ky 1nffl, 'i!tt i~ 1 0 KyMB
# e &', ^ y ^ () 1 9 0 X 1 0 0 H 1 1 &=m, %# 1 - 1 OKyfl.B
%%##? y 7 3 2 0 x 3 n 0 H 3 5 k m AA27-32K2/8H r$r &E&
Motto'S 7 'y 7 2 0 1 x 1 5 0 H 8 25Ky/HT%^^,

S 777 () 3 2 n x 5 n 0 H 5 5 h .7 7#48Ky C 16Ky/8 HrX 3 )
# "x 7 7 7 ()25 1 X 3 5 0 H 3 0 M^fUA#25-27Ky C
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f MG,

(V fyjohZ/h ^ ^ 2 L,

450mmx gOOTmX Olt t V y y^grM^^h LT, y f OT

S^EEL/c-fc 7 h '/nM^, -t^'Jxf i/yg^-t, Ft50 ^ v y y^0g%

'i z g — v y i b Moo -^'■di'y. £ y 7 Tlz-b ? b ~<t &0

p, ^'y^-^p IB Sqo^x/yT(c#aj#^L"C-t:'yhf5o

i~r3f(D Tfci a x y —^ t. L "T, y v ^ — y ^ ^ ^ x ? v ^ ■—

- m,#W4^Afi-v-<?ey&%#g#fy?(D#xy-/w;L Zy/^Cm

SUS304 IB y-h@ ^m^^V^^yy,^#E4K^G 

1:^3 7C-Dgr, ##%;% h gr#ia-C^mf5o

csusso4) zy--^joj:^A

^#0 2#f9rr^O, (i)&fy?T^#m##mL##, 

5h^csusyyx^^<7CL/:^,

S^#-T 7 p y#^.(±SUS-< 7 y p y#) y v

^ - y rn^v\ h $m L6 C h $r@ 7#ik L/:o

< sa,^y^T±o##^A^^<^py$r8m

e #joh^Snq^^ So6^y7fj;0Mlt;#hpB@'x:Ai1,-4-<2py$'C30m

- # ^ # ^^#016x^12

- mmwmm m^^vp2ogr^m

JASfcsS ^

a No. 2 p — /i% y ? ^ y ^ —

365rpm

p—7 y-i Krf] 1 Omm ^ y < KIp]tfc 2 70/min

^ # # # It m 3.3.4-^lp-^7yvyy.
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— t ©itiMSr/r; L/c0 p —

^ Z5t@kZ<#{mL-Cv^ck^g), a^^fscDp —

O Na 1 p — /i'V -7 -y -y >1 —9-l0WHr

•- -

c^)m 3.3.4 - 8 0
mam#

F - 0 0 B %'4i#-/ i - y- &: ^ a&#f^ X:L, & K L ^ 3.

3.4 - 9 %lC/j! L/:d\ ##^^3:^'%#% ^ 1/ ^

7 i $ —
F-OOBSI

fa ~7 'f — K / X/U

g^#my %2x ^ 16X210L 
22x/f 26X160L

W> 3. 3. 4 — 9 E3 7-f— 9 — fi J; <5 Hrl44fft|p fii
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c

5 < ms/: Aa;#<,2.4K*yWHr (22Ky/Hr)

m#0m,m#$O832, Newton®^m#.$rOG25®^im&;%%

$r#/:o

/ &akaL/:, Na2 p ^ y y y ^ -d , 44n%0#^% Wyjjg;

§ra^mia-C. L/:V\ LTMiWW^# GOOKyU l:'Cll"lg: ^

x.TV^5o

L"C, #%#})<# jjjymg.

mfbcz 6GamMii:#m. ^ -/^i<wjf$

m(cz6m#fk0ffm^#mit^e^#u, m

/:V\
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4. # # %

4. i n e

5$^(iTE(7)4

(1)

#& L^o

(2^

L%V'M^55#^:"3^-CtWL/co

(3)

%mSiC-Si m#K:m%&

i4)

CfL&IEmfcfGmL,

igmit#it(D^#-e(j:, cz< >^'v

^ 6 C & ^I^IJ^ L/:o
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X <5iPi £ti a m
#
X
?g

a
X

X
$>

X
m

m m
© #
M a s
X cr X
Jsg # Cs a
fVc &
t* a Pi
Cs & d° EE

X= 0
X
% X
9-r a
X &
# %>

m
X* a
B@ s

m
n Xl

u
1

m
#
0



— U -

'94-m:[a:nmmma)se%cM%i '^WYrn^i#

/-. -^- r, ^ s%'^ '^/-. ^ r,

§£ ttfJ 0) tyi \Z)

'1 ?#Y: 4 <

^vr^m^os## °9^a.#g#94-ma^-

^aff, 4 00014$

V^/T^a^r, 4
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rowfiro mt-i’z'vm mz-i’z'vm

— ZL

c^oo.o82 '> rz'fm

^xcri <m^0)^ /TZ0.008 -0.001 /T ^/:^

< i/d ^ r, 4 o^vr^m^ °9vAzn^##@?###moo. 0001 %msim&>#3i$!#
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(D-exmWMt* * >\s * y biMfcifF^ LT£ifFl4

#4.2.1-smc^i-o

% 4. 2.1 - 4 m ? v '*■ - # £§. iL HI

e.

yv^yco^F^m^jiD,

Tawmm&0±-fL=to
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c. CDfrM 4o J; #(/)## #§

L/b^oT, KV x/(0

LT,

om%^T±m(Dm@#^^^5o (35kg/2o^w±,

0 ~0$) £ 0

9^pm&#mL%o ^ h ix<cz6^#^^(o

# 4. 2.1 - 6 

#4.2.

l.-5g|H^i-?#^#^mT, 10 t

/y

(0%]E&?#'5"<< ^5&& L/^o

f^, ISi$4^f5(i, #4.2.1 —

i^:^i-##rc&9, %±##co#

L"C^10g(D^#^ L/^o

fL@5^, ^?L$17.5%T(T)^m(d:,
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#N.2.1 ^@#^200-270

kg/Hr T, #A##^?)###A$(j:0.06-0. 6 

B09t#AlO%ggT$)6o C€>

5 z ,

^fL29.6%T#mL/h^^(±, #5 4.2. 1-3#(C^

C'A<, 220-260 kg/Hr T, @A##

i^, L/h^cT, A#tbL:M^:A6#

4.2.1 - 1

Si##^^.^^ x 98## 9 $

##-98# 6-8m, 14 0. 14

ISA 98# 4 — 8 OTTO 486 4.86

98 # 0.8 - 46 „ 4500 45

SI# 0.8 UT- 0.5 mu 5000 50

It 10.000 100

#4.21-2^ MWl7.5$)

% # 
LB %

K # 98 #
^ W

#maA
98 # 9

aA98#ff?) 
#A98# 2 (R)

1 14 ft 1
K kg/Hr

si#mm
% #t 2

m ?l
IS 9 &

1 10, 000 13.9 260 10, 000 -

2 10. 000 14. 2 6.6 __________
0.066 274 20, 000 2

3 10, 000 14. 2 10.1
0.106 268 30,000 7

1 10, 000 14. 2 7.5 ______—
0.075

262 40, 000 5

5 10. 000 14. 2 6.1
0.061

250 50, 000 5

6 10, 000 14. 2 26.5 "
---- 0.265

195 60,000 12

7 9. 960 14.2 58
0.582

194 69,960 9

8 9, 960 14. 2 30.6 ——^
0.307

205 79,920 10

9 9, 960 14. 1 21
0.211

235 89, 880 11

10 9, 950 14. 1 40 ___—
0.402

259 99, 830 10

X 9, 983 14. 2 21.2
0.213 261 99, 830

#4.2.1 -3# (fl@6.5^, mL$29.6 96)

% #&
LB Wi

98 #
9 W

##aA
98 # 9

a A si##]?) 
#A98# 9 (B)

Si # m m
— K kg/Hr

98#mm 
& It 9

m ti
IS 9 &

1 10, 000 12.6 - 243 10, 000 —

2 10, 000 12.6 — 219 20,000 —

3 10, 000 12. 5 — 240 30. 000 —

1 10, 000 12 7 - 261 45, 000 —

5 10, 000 12.8 - 248 50,000 —

X 10, 000 126 — 242 50, 000 —
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ii 10

* 7 ff w±#m 100 %^-rn

• ioo kg/Hr u±

#4. 2. l-6g|^^

hi/<(DfL@6.5^, #gfL$22.6%^L/c:o A, 

S5iki-5/baWc_l:#6.5ff, T#7.5^(DT---fL<!:Lyho

h i/< L^o h

i/< ^±A^V^)6100 kg/Hr W_k(7)#^^^^)6^#X.6fl,5o

m 4.2.1 - 6 m

I'

# 4. 2. 1 -

m 4.2. i - 7 m

— 76



iii

WtL/b, 3.3.4-C

£: ¥k n't L/co

o m*##?)## k 6 c ^ o

: 100kg/HrW±

: 2o^/HrWT cm#^7 x 

:0.8kg/^GblT(^#m*--, #BE Ikg/(W) 

##(0#i^(S)k^##A#(G)(D#^lt (S/G)

$ k TE<Oi# 0 -C$,6o

S^G^/4D'u (8# m# m## P-189)

r:/4D' UO) (1.75) (3,600)

(S/G)

Dmm

7T/4D' (63,000) kg/Hr] V^S=100kg/HrWkT$)6^6, 

120kg/Hr k L,

D
120

1

49

%r/4 X 63,000 

2 3

34.6 28.3

0.049 M

4 5 8 10

24.5 21.9 17.3 15.5

MfMt8~10< ^^-cm^E^(4:0.5kg/(WGT$)So

kL"CS^K#(DP4tg22mml:m^L, m4.2.1-lg|l:^i-C^<,

25m, ##m4rnf)@d#&#fFL/:o a^K#Cfd:^^km#(D^#$rmCL/co

IV

#N.2.i-imc/ki-r'kc

(O^u^'Cit, if a S: 10m/sec (13.7m3/Hr) ~ 11 m/sec (157riVHr)

11.7m/sec (16^/Hr #i^EA0.2kg/(WmT)

i5o-220kg/HrTme/c^m/)^$^c
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4. 2.2 jyifc&miLnfevmi

SiC-Si<om#d;:f---?v-^y?)%A&WL,

i-6 ^ V-=. V 

^)6o L^L,

Me, %^-c,

a) m±m#t

mmcos i c-s i

T^m^gR, ±gp^->^, ^gmmgw^mo, m#j^^gR(D4

(#3.2.1-2ig#m) %^-c,

0 (##%, ##i±)

(D

-k7;y ?#####-%?& 9, $'j

1000C(D^^#^^#^t6(DT,

7-oT, %, *^#aco#^, #^mu^7Kmu(oe##mom^^b,

<5 o

%^-c, #E, 0,

#oR y 7 > IX tO Z t 75* b, IxJ^ts A>S;B h UTI1, #4.2.

2 - 1 (BOJ; 9(C7^5o
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(2)

(DHz, HC1,

#, *-^>^TpT#ft(0^6##^m^^'3'cv^6o mu

6^v\ Ccoa^md^cogmiC&aiMj:,

> - ^#^^$4. 2. 2 - 2 BUc^-fu

m 4.2. 2 - 1 m 4. 2. 2 - 1
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4. 2. 3

(1) S i C - S i -C VD S i C

i,oooG^v\9i^^T, zK#,

^)5o S i C - S i ##Z##7(c^g$aTV'TAf "m%m@F*9-e,

s i 2:#mL-c^5(OT, s i

(:Mf6 nma;%V' &: v^ 9 A A^2k 6o

s 1,000-a-700

j: < , #%T ^ v — - y ^ - h i"ti,(f j:V\,

C(Dj: 9

##L, ^#%(2t

ttJmtfflifcygMk L

TS i C<OC VD#

otco 2

(D#(±, S i Z:C&

L,

#^4.

2. 3 — 1 0 (2 /js~f~ i
m4.2.3 -1 m sic-si-cvD sic m @ 1

#$:fT"o/20(l, gg^cOSiC-SiWmac^-hL^t^-e, SiC-SiCVDSiC^:

K#^f6o HC1 l##(±%$#^6#fU]T2 5%^mLTL&9(0(:#L, W(m70^<^^



miaGoao (#3.2$) 2oo^m:M^, ^

- y ?' 3 2 0$^

m,
?v

-^ //#%#&#

T^)6C ^##gEm

%t£o 1 * 8 # 2

[mg(D, 2, 3*8#, m#0#f&#4.2.3-2g|(C

/Jn*c r COE®!#, V^-f k

- ^

S i C-S

^6, SiC-Si-CVDSiC 

##, i C - S i

// C VDS i C#^:

2~5%@^

#^,/c86, mam,

CFL?)\

^^ib/c= LT#, (D##

^ C VDM(D#m#$$r#e^iF6

X,\ 2CVD^^#<L,

< LT, ^ ^ ^7 ^ *mmi##,

k-m#mac^4c-cv^ar 

^#^6k^/b(DT, ^-*T(DS i C-S i

S i C-S i -CVDS i C#C#7 v-c./

US 4. 2. 3 - 2 m SiC-Si-CVD SiC^fifcWrttffi

m 4.2.3 -1 m sic-si -cvd sicmmm&sm

Na m ^
6E W m m

mBrne?)##9 v — - y /
1 1/27 - 2/11 200 32 ^ v - - y^MBr
2 2/25 — — M66WR
3 3/14 — — "
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- 28 -

009 1 

00Z I

OOH 

OOZ I

09E I

0 OH

0 09 1 

00Z I

$ m #

vAT 

8 0

9 0 0 

9 'P

AT:)## 

TO 

E 0 0 

9>

^AT:)## 

9-9 0 

I '0

9T -S 'P

vAT

0 £ -0 I 

I 0 

9 'P

%

moo9)^- 5 * % @ % m 

eg# 

# # #

(OLOOOT) ^ 
a 39S tic/l BD »
(a 008 - XH)

a/o-Oi x w

0 X 

0 I

9 0^- 

0

EE

5QA0

9 E

9

0 E

1 2

r>

9 2

0 'P 

9 I 

021 

l>

8 I 

O'E

'is

I ‘p 

9 P 

02^ 

E> 

T > 

T'E

»0T X # x X 

M/;8)| $ % @

^ # 3

96 * If %

96 # % ^ 'S

F)/8 m & $ ^

5 M

3 ! S a A 3 3 T S Mlf ^ ! S-3 ! S 3 ! #
# #

^(#0) UH% 3!S E 2 - £ 3 > S

'f)3TSaA3-3TSMlf^ '3-"T

':)9$

! SMl^^ !SdA3-!S-3!S

3!SdA3-3! SMIB^ (E)

^ 9-#-#^^#gO)3_l ?
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4. 2. 4

SiHClsOHz^TcM^li, ®4mA##^-C^^^l000iG Si, H,

%-3-cawmm#,

LT

f; mgR^mim-k> ^-$rA^, aw^i-So 

(i: ^comij M#§ TmiJ 6 o

is)

e c^^:t) -<px=,-y

A^r, wmLTv^^,

f#mA^-c^6(o-c,

26Af&#l+#, #A^^(7)A ($[iomm) #^^"0^0,

iiti, it 7 7 f '' - 'k'M. LX% bil&Jtmfc'J? < , iffiS/^f&T'i"  ̂tz.0 -Jjf %

#t, c#&%, #AL/:c

/5(DT, ^#ft#-ejk6o f^#t(04#&#4.2.4-l!mc, #AL^^#(D^<^y7A 

$r#4. 2. 4 - 2 g|(C/j<i-.

2a^msm4k(D^m, #4.2.4-sgKomo,

4#, A- ? $r##i-6C J;

iMfkCl^LT, ^^^(Og#$U#^^#(c^5 9a
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SM. 2. 4 - 3 El
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4. 3 SMai&ffiOHUai

4. 3. 1

(1) If fffi <D 7 P —

If fffifFUco 7 p ffi, 4.3.1 - 1 [EltCL/jN

5 ~10mm^- *> ^ L

7 v

L/cC'l:

7 4 7 4

DP4300S LZc»: <, T$Mi$r C Z ilK-eiffitoS*, $l_tHft

£rfjv\ 4 > 7-v h ib 6o E

CZ^Ih#(±, 14"f-^4. 3Ky(D#4l^^0,
* V f

i-6/c^, l"F-^-^2Ky^L-CV^o

f>3',

5 ~ 10mSt LTV^-So

4^# A

(# 1/ 4"R#
WAFERT 

1 304#

^yf-y</(i^l00^m $;g#^L"CV^o

^as-c&6z);, ^-7y/L(O^%0iE(O@Bg, #

&4.3.\-\m Efffi 7 p
(C4 y 7" .7 b

6o 5#/^7^(±##7

(2) CZ^I±^f

z^mf±w^%^#DP 4300 #-r^6. #m{t#?)###m4.3.1 - i#c

/^L/cC^<T, ^#^477%,

4--/LK-7yy-C&9, L/h

cm$A, ##%#, ^^y^y#) ca^

if fffiffi 4 y 7 7 b $H5 0T', Ac^&HS t ftSo Sit
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3.1 — 1 m^TFLtco

m4.3.1 -1m mw.'x.&hmw

m § s % m $

A ^7 3(5, AC220V 54KVA

tti % 15^6 0Vmax, 750A
^ B 5 4^514 A-* 7 /L- 3 y

6%/Lz / <-K IJM30, 430mm fW) &

# # # max 4,300 0 2.000 0
51 ±
7. h <= — 7 80 0 mm

51 ± mm 03 ~ 3.0mm/mi n 3- y 0.5
m m o.8
t4 /v 1.2

/- KUlfe 3-—30 r, p,m 20 r, p,m
a / m°M 2—20 r, p,m 6 r, p, m
\L — 9

T % mm 0.04—0.4 mm/mi n 0.18
mnyfnin

n 4.3. i - 2 m c

(3)

u-rv^o cco^&^astm^c

L, pi(0'>'J 3 v^ov>T^goJtfit/il ~ 1,000 ficm^isa-CMiS'CtS^S:

4-7L&0

T^f6(DT,

0g&te^ 4. 3. 1 - 4 HI <r> ?h < t% F E T h 

7 v c; ^ v

*4.3.1-30 P/n#J%%@
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)# ov 45 Cx Or a
Si, St 3 B CVc 3m 4^ rv 4 9: 4 §§
93 FH m W> 3 0 4 Si # rv
<x c~ 3 3 3 g fv B SI CM d #
P3 5 u in n H 94 SB 3 3 # 5A
m> [Hit V i ! ) m R# d 2;
# 03 IT 3 ^3 m 3 54 d #
S Si. W r-1

l 94 0"' E 1# A H g #
M v.. 1 m s to 0 E 4 rv Or
0 Vj A o w> f'I M r
o* M o

I ). 3 d V P3 d
M % 4 1 M 4 d- ;Dt >3 3 ttT
t$ Sit VO H A 3 rv Si * 3b
03 4- E n 8 * xll 93 Or 9+ 4 r
4ff m i t VO 4t Cx
Li 0 o Ms 0 A W 0 rap
d EE 1 S 3 /-, B 3 c~
<r w- nTili K) 4# rf 4 # rap y\ X 54
6< 0 4 O a 93 Si, 93 m
° P3 x_y o g w m P3 <r H A

ft # Is i&f 3 M 4 0 V 93
n 3 (4 2 Mi Cx 3 y%
m r 3 o 1 P3 # V 93

A Is 05 4 n> A CM
3 V c o CM 54 M #

v H 4. # 9~r □>
V ) 4 l B n> CM VO 54
v.. 3 Si £ P3 A 0 m
s iF V Si Cx

n> 3 E3 Cx X! 54 °
94 1 d 0 n#

0 # ).
0

3 =3 rt
(fflf Clk A CM r 3
m 03 -7- m 0 m #
m > WJ> d wj> n>

4 03 E >— 3 g 94
r 0 / m rv
d Li d IT) # r^ Si
% 4 # ID 54 4 V

4 A ex (D 4 V
94, Cx ° ts 4 Cx A

[mf #1 3 ft 3

f < 0 (0) 6 S'

3 /-V M}

3t rap cn in 3
g \40 % # >— 4

94 3 E 3 03
g 4 51 0

a A n
# 3t d 93
(S| a =3 m n m
II f i a JC»
03 9v f i 3 co

rap VO 03 4 a -*

Sii t3 Or a #% 1

4 CM SI 03
CM

3
d

3
03
M

4 
4
CM

R&

54
fll

r

El

T3
0 r> D

iS

14

0

d
M
W

d a;

Cx < a

a 9v w 35

Vir i—*
M M

03 3 9-r
n VO

CM i V

3 3 1

r f P3 A

? rap

M Wj>

Ffif O 03
# 4 it

03 93 V
m 0 A
4 vP O
CM 8% M
0 A 4

wj> CM
m ffl °

^—\W—

100 A

1000/1

a



$$ s ~iomU:ca&##i-5o z^wp^-e^^o

# 4. 3.1 — 2 ^ N — 601 ft tH

m s tt #

# % ^ ^

#j % m m ^ 2 #

mij w ^ ^

CPU 8 0 8 5 A

1.6 as

ROM 4K/'< h

MAM lK-< h

nn) # 230,# 270,# 130

m: m *55 Kp

4##^@

^/l-

AC 100V

% 4. 3.1 - 6 IE N- 601 y p -y * m
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(5)

- 7 74r$r# LT##:###:

(D#mcZ0mi:U

4.3.i-7im(Oj:9T^So Ky--^7^-t:7^#^fj:m#L, 0##/O:p-n(O#%#2:

T2k^,o

Impurity Concentration (cm3)

m 4. 3.1 - 7 HI

t'- ^ ~ Hl~fcNd, U@Z c.c Si ) , 7 9 -t 7 2 co:M. ^ £; Na (#/ c.c Si ) t Ztltif,

6 4<^##j^Ni (±, Ni - I No-NA I D, ##!?##& A, ffn#
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Nr>NA, Ni=ND-NAT^6

N = NoeK(l -X)k 1 (1)

X ; K ; WWm

Nx=Ndo*Kd (1 -X^D 1 —Nao *Ka ( i - X)^A 1 ••• C2) 

Nm ; MS## Kf

Nxfi, ISHfcsF x f'liof't 5ifcj§t/ii$W/E!ffil Px 4, 3,1 — 7 IEIcoUQ-^(Cl Ji D A btl -5 u

(2) NDo^J:^NAo"C&^^6, m@#K#XJ:Nx(;:o

x, Nx^m^mm^
#c(Dr, NAo$rmmi-6^(Of^L^o g(J

(2) #(om(%W:&^m?)Xi , Nxi $rmv^-c#/p 2e&(:j:

"Niff iV'o

smmks&AiotBm^i: di - Nx^x,lNx

di=l --^-j-{ IWKd U -Xi )kB_1 -Nao’Ka (1 - Xi)1^1 }......  (3)

S^Xdi2 3=t ? (-Ndo . Nao ZV^o

Kd (1 -Xi)kD 1
Nxi

n Ka (1 -Xi)^ 1 

Nxi
A (3) ;W

di =1 - (D-Nno-ANAo) , S = Zdi2= Z(l -D-NAo+A-NAo)"
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f Ndo ZO2 - Nao ZA-D = ZD 

V Ndo ZA-D-NaoZA2 - ZA

Noo, NA0^27cl^(0m^@^"e2k6o

a, - ZD2 , b, - -ZA • D, c 1 — ZD
} ........... (4)

a2 — ZA * D b2 = -ZA2 , c2 - ZA

ci b i a i Ci

c2 b2 a2 c 2
Ndo t--------------- Nao ~.................... ........... (5)

Bi bi a, bi

32 b 2 a 2 b 2

- -^Xi, NH:J:D (4) (7)#

(5) €»-/ h v ? x$rmmi-6z

#4,3,1 - 4 #4.3.1 - p / ^ A$r^L7Zo

####K(±za67C#(0#

grmv'/cr Kn-Kp : 0.4, KA^KB^O.9 

^ > 7/L #28-12 (il@{b$Xi

-/A # 3 7 - 1 6(± Kf--&7 7-%7'f

-4- 7 7°,L #33 - L(±, < % -3it#JT&5o

#####CZY>7/h(om$ao#CW^TV'5^M.3Tt^#T#%V\, L^L, C 

ZK#(±#^(OZ"k<, za(0##k:#H#&^i-6

lt#7py7^(±##E^(0-C, 3(±1 0(0 1 3^

gr^^L, PgJ(0#^(i Ni-1 400/Ri, n#<0#^#,

Ni 500/Ri (^tl 3y c.cSi) (OjW^m^&m'TZc,
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m 4.3.1 - 3 m i+ % -f p ^ v a

10 ’ *** t sity t3-9fi > FILE NAME " 1 : C Z 2"
20 INPUT "KP,KB";KD,KA:DIM X< 1 0 > , R < 1 0 > . N < 1 0 > » T * < 1 0 )
30 INPUT ''SAMPLE NAME"? 5$:LPRINT ' 1 ** CZ SIMULATION ** 1:CZ2"
40 LPRINT "SAMPLE NAME: ";5$;" ( KP=";KD;' ' KB=";KA;")"
50 INPUT ‘'DATA ) fix" M= "; M
60 PRINT ' ' i fi') x i <: %), K " 9 T " 9 fi " 9 P/N. Lf<30 R(Ohm-cm), -1 \> " 2 31 2 19 V 3 9 13 =
70 LPRINT "f"-9 fix":" ; M; " Ni ,

Ll
I

V

/C.C Si"
80 A1=0:A2=0:B1=0:B2=0:Cl=0:C2=0:5=0 
90 FOR 1=1 TO M

PRINT I ; : INPUT " X i < */. > , P / N , R" ; X < I > , T$ ( I > , R < I )
IF T $(I)="P" THEN N< I > = -1400/R<I):GOTO 130 
IF T t <I> = "N " THEN N ( I ) = 5 0 0 / R ( I) ELSE GOTO 100
D = KD*<l-X<I)/100)^(KD-i:.'/H(I>:A = KA*(l-X(I>/100)''-(KA-l)/N<I) 
A1=A1+Da2:B1=B1-D*A:C1=C1+D:A2=A2+A*D:B2=B2-Aa2:C2=C2+A 
NEXT I:Z=A1*B2-A2*B1
NP = <C1*B2-B1*=C2)/Z:NB = <A1*C2-A2*C1)/Z 
PRINT "NP = "5 HP, "NB = ";NB:PRINT "NP-NB =";NP-NB:PRINT 
LPRINT "NP=";NP,"NB=";NB:NT=NP+NB:P#=(1-NT*10-13/5D+22)*100 
LPRINT "NP+N6 ="; NT;USING " PURITY=###.########(%)";P#
NR = NP-NB:IF NR >0 THEN R = 500/NR ELSE R = -1400/HR 
IF NR >0 THEN A$="N" ELSE A$ = "P" *
LPRINT "NP-NB ="5 NP-NB;"E 13 : < "'A$?R?"ohm-cm )"
LPRINT sLPRINT " Xi (%) P/N Ri HP NB NP-NB Ni DiC %
NP+NB"
FOR 1=1 TO M
ND = NP*KD*<1-X<I)/100)''<KD-1):HA = NB*KA*(1-X<I)/100)^<KA-1)
DI = (N<I)-<ND-NA))/N(I)*100:S = S + DI'‘-2
LPRINT USING "## ##.# & &####.# ####.## ####.## #####.## #####.## ###.##

#####.*#";I,X<I),Tt<I),R<I),ND,NA,ND-NA,N<I),DI,ND+NA 
280 NEXT I:LPRINT " s=SQR<S/M> ";SQR(S/M);"(%)"
290 CLSs PRINT " * Xi ( %) 1 -3TTO XH, Ni 9 9 -f« ( 0 9 -fl/il, t- "> f" 9 2 9" iU : 9 9 V 7 7. ) "
300 INPUT "Xi(%)";X:Xl=X/100:IF X=0 THEN CLS:LPRINT :LPRINT :GOTO 30 
310 IF X =100 THEN 300
3 20 ND = NP*KD*<1-X1>''(KD-1):NA = NB*KA*(1-X1)^(KA-1)
330 LPRINT USING " ##.# ###.## ###.## ###.## ###.##":X
,ND,NA,ND-NA,ND+NA:GOTO 300

1 00 
1 10 
1 20 
130 
140 
150 
160 
1 70 
1 80 
190 
200 
210 
220 
230 
)
240
250
260
270
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m 4.3. i 4 m i+ u is %

** CZ SIMULATI ON *» 1 I C Z 2
SAMPLE NAME: 128-12 ( KP- .4 KB- .9 )
t'-y ) 1)7' i 9 Hi ) i E 13 /C. C SI 
HP- 83.3468 MB- 12.4137
N P ♦ N B - 97.7606 PURITY- 99. 99 9 99 8 0 4 ( 7.) 
NP-NB - 72.9331 E 13 ! ( N 6.8356 oh»-c» )

X l < 7. > P/N R1 NP NB
1 6. 5 H 21.0 33. 54 11.23
2 9. 6 H 19.6 36.27 11.29
3 12.4 N 19.5 36.96 11.32
4 17.2 N 17.9 38.23 11.39
3 22 . 8 N 18.1 39.87 11.47
6 31.9 N 15.8 42.99 11.61
7 36. 5 N 15.5 44.83 11.69
8 39.3 N 13.6 46.86 11.74
9 42. 0 N 12.7 47.34 11.80

s-SORCS/M) 4.32724 (%>

HP--MB Hi 01 <: %) HP + HB
24 .. 30 23. 81 -2. 04 46 . 79
24 ., 98 25 . 51 2.. 06 47 . 56
25..64 25. 64 8. 00 48 . 28
26. 85 27. 93 3. 89 49 . 62
28.. 4 1 27 . 62 -2. 84 51 . 14
31 . 38 31 . 65 0. 84 54 . 60
33.. 14 32. 26 -2. 73 56 . 52
34 . 32 32. 05 -7. 07 57 . 81
35. 54 39. 37 9. 73 59 . 13

CZ SIMULATION ♦* 1 ICZ2
SAMPLE NAME! 137-16 < KP- .4 KB- .9 >
t'-y ) 1)2' i 9 Hi ) •);<* E 13 /C. C 51 
HP- 73.4746 MB- 41.5474
NP + HB - 1 1 7.022 PURITY- 99.99999766(7.)
NP- NB • 33 .9272 E 13 ii ( N 14., 7374 oh«- cm :

XI (%) P/N R 1 NP HB HP-NB Hi 01 ( % ) HP* HB
1 5 . 7 P 24 . 0 31 . 27 37. 61 'S.. 34 -58 . 33 89 . 1 3 68 . 88
2 9 . 5 P 82 . 0 32. 05 37. 77 -5., 71 - 1 7. 07 66. 53 69 . 82
3 1 4 . 6 P 31 1 . 0 33. 1 9 37. 99 -4 .. 80 -4 . 50 -6. 6 1 7 1 . 18
4 17 . 4 P 243 . 0 33. 86 38. 1 1 -4. 26 -5. 76 26. 1 4 7 1 . 97
5 17 . 9 P 64 . 6 33. 98 38. 1 4 -4 . 1 6 -21 . 67 80. 83 72 . 12
6 19 . 8 P 62 . 9 34 . 26 38. 1 9 -3. 93 -22. 26 82. 34 72 . 45
7 22 . 3 P 382 . 0 35. 1 2 38. 35 -3. 22 -3 . 66 1 2 . 04 7 3 . 47
8 26 . 3 P 979 . 0 36. 26 38. 55 -2. 30 - 1 . 43 -60. 5 1 74 . 8 1
9 33 . 0 P 2260 . 0 38. 39 38. 92 -0. 53 -0. 62 14. 32 77 . 31

s*SQR<S/M> 58.1393 (%)

CZ SIMULATION ** 1 ICZ 2
SAMPLE NAME: 133-L < KP- .4 KB- .9 )
t'-y ) 1)7' i 7 Hi ) y-j<i E 13 /C. C Si 
NP--193.706 NB--116.983
HP*HB --310.689 PURITY-100.00000621(%)
NP- NB --76 . 7228 E 13 i < P 18 . 2475 c m

XI (%) P/N Ri HP HB HP--HB HI Dim NP + HB
1 3 . 8 N 19. 9 - 79. 30 -105. 69 26. 39 25. 1 3 -5. 03 -185. 00
2 8 . 8 N 15. 9 - 81. 89 -106. 26 24. 37 31 . 45 22. 49 -188. 14
3 12 . 7 N 23. 7 - 84. 06 -106. 72 22. 66 21 . 10 -7. 43 -190. 79
4 14 . 4 N 23. 9 - 85. 06 -106. 93 21 . 88 20. 92 -4 . 57 -191 . 99
5 16 . 0 H 24. 8 - 86. 03 -107. 1 4 21 . 1 1 28. 16 -4. 70 -193. 16
6 17 . 6 H 25. 1 - 87. 03 -107. 34 20. 32 19. 92 -1 . 99 -194. 37
7 19 . 3 H 23. 6 - 88. 12 -107. 57 19. 45 21 . 19 8. 21 -195. 69

S0R< S/M) 10. 0051 (% )'

CZ SIMULATION ** 1:CZ2
SAMPLE NAME: 133-L ( KP- .4 KB- .9 >
t'-y ) 1)7' : 2 Hi ) y-j<\ E 13 /C. C 51 , 
NP- 573.975 MB- 232.27
HP + NB - 806.243 PURITY- 99.99998388 < sc> 
NP-NB - 341.703 E 13 I ( N 1.46323 ohm-cm )

xi m p/N Ri HP HB NP-HB Hi Dim HF*HB
1 3.8 N 19. 9 234.99 209.85 25. 13 25.13 -0.04 444.84
2 8.8 N 15.8 242.64 210.98 31.66 31.65 -0. 04 453.61

$«SOR<S/M) . 039 115 < •/. >

CZ SIMULATION ** 1: CZ2
SAMPLE NAME: 133-L < KP- . 4 KB- . 9 >
t'-y ) 1)7' : 5 N1 Ji 5v<: E 13 /C. C Si
NP--28.3306 NB--36. 2787
NP*NB *-64 .6093 PURITY-100 . 00000129(7.)
NP-NB - 7. 94807 E 13 : ( N 62 . 9083 ohe-om )

xtm P/N Ri HP HB HP-NB Hi Dim HF + HB
1 12.7 N 23.7 -12.29 -33.10 20.80 21.10 1 . 39 -45.39
2 14.4 M 23.9 -12.44 -33.16 20.72 20.92 0. 95 -45.60
3 16.8 H 24.8 -12.58 -33.23 20. 64 20.16 -2.39 -45.81
4 17.6 N 25. 1 -12.73 -33.29 20.56 19.92 -3. 22 -46.02
5 19.3 N 23.6 -12.89 -33.36 20.47 21.19 3.38 -46.25

s-SOR(S/M> 2.46274 (%)
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i

(Tb)^:#t^^yhv^#%-r^,6o

-K7f7/?<A ?)#######

9f&5o

te#v^#$rmv^6C6(c

±D, r, : Tb ^Ll:T,(D^TMgrfT^-CV^5c ##1 Tr"Tb T^O,

S - l D ( K, ) 1 2 • tan W, 1 
2 ^ D i

i*
}

4.3.1-lO^(DC'l:<^0, W>10m@^T T,= Tb2:%6j:5T&6o C(DC ^ ± 0,

##§r #r f-frb v^/K^'Cfj h t v^ 4 SB#£ a TSS#4S £ £: 5 ~10mint LXv^<5 0

200 -

180 -

160 -

140 -

100 -

20 -

1 23 4 567 89 10

W> 4. 3. 1 — 10 [H iM44l9- cS W ( mm )
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° L/--f##; 2 oA, nmm^aoo

°A;%##i/^/L;5 0 0 mv, ^%9#^a0o

oHfvYV 1 AS o ^^T^^gr^^a^atmiJi-'So

12 8A, ^m^aOo 

°DELEY;20As, ^^(0% < 

o ZWlB# ; 5 0 OB, mi/-<^##&#9CO-CS/Nit

4. 3. 2 m#7G#e^

(1) I.C.P#&%#%##r

(W #

z# cm ) m s p s i i o o gj i.c.
P §:S A LTlEffl L'CV^

HI 4. 3. 2 - 1 0
i cp&%#%e#fm

m 4.3.2 -1 m i.c.p

m s # #
m as % # SPS1 100 -ki

I®
## AA
m & & 27.1 2 MHZ ($^m0.005 96)

it A ft A 2.5KW C$/gg RSD 1 96WT)

# % as
7^xT^ X/ -E1

'1H

#Am# 1 0 0 cm

* p 'fv x ^ .y y ip-gj ^ f 3 60 0 A rrrn )
1 7 5~~ 5 0 0 nm
0.2 2 nm mm

&^m#AA x-r-yC x/t—* 0.0 0 0 1 mm %-f y 7
^ftas

•r —
mo^AA ^ /L#^AA
y-tb ^^SEE 7 2^ CPUW#

CPU 8 C .y h 7 i 7 V 7 U -b y "W"

±asm#m 1 2 8 K -f h

4p^E##m 2 M -< h
CRTfti X7H 640X400 Ky h 86* 7-&,j<

SaH x X. f- m. z^as&^j#

mm(0#%ftm±#4.3.2 - <T2k6^, %###%,% t<OT&&o

k'ZoOo^mgr^/ca $/cm^t#4.3.2-3#(:ZL/:j:9(:,

^4.3.2-4#(c^L/:ZA<, %

^(D 7 lx - A 1/ Z < —3&L;to
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m 4.3.2 - 2 m Ltc&itm

iHS (ppm) i$f M (nm) (nm)

Cu 1 0 0 213.5 98
0.0 2 0

P 1 0 2 1 3.6 1 8

Fe 2 5 0 2 4 9.653
0.0 2 5

B 1 0 2 4 9.678

35 0.739
Lu 1 0 0 350.7 49 0.0 0 8

3 5 0.7 5 5

Nd 5 0 4 0 1.225
0.0 1 4

Ce 5 0 401.239

—:— P-10PPI1 —:— Lu 10Opprr.

—♦— Cut?-10

—WATER

p.jQPPm

Wavelength (nun

CHS1 :

W 4. 3. 2 — 2 «>3 jolt ^^ ^ h /v ■/ p 7 7 t
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S 4. 3. 2 - 3 E 0. l N-HC1

tcS^S il ( nm)
tti T E (ppb)

0.1 N - HC m ### (*#B)
Sn 189.980 4 4 6 0 8 5
Zn 21 3.8 56 6 — 1 0

Pb 2 2 0.3 5 3 7 3 4 0 8 5
Cd 2 2 6.5 0 2 9 — 3
Co 2 2 8.6 1 6 1 0 — 2
Ni 2 2 8.8 1 2 3 8 3 0 9
Fe 2 3 82 0 4 4 5 6
Mi 2 5 7.6 1 0 2 1 2
Ge 2 6 5.1 1 8 3 1 — -

Cr 2 6 7.7 1 6 7 5 6
Mg 2 7 9.5 5 3 0.2 0. 1 0.3
V 2 9 2.4 0 2 3 3 -

Cu 3 2 4.7 5 4 4 3 4
Ti 3 3 4.9 4 1 2 1 4
Zr 3 4 3.8 2 3 3 2 -

Ca 3 9 3.3 6 6 0. 1 0. 1 -

A1 3 9 6.1 5 2 2 4 1 0 4 0

##% Am : 0.8 m£ z mi n

SJA6a M : ^ "f /i' A 15m

fl ppm <k OppmOAz

#^#^&^[Q]^:5secX20(7 7v^), 5secX5 (IppmfM)

m 4.3.2 - 4 31 I C P&KWxk 7 v-a t <7At$£
C ^-fe ppb)

it % ^i I CP9S%##T 7 1/ — A 1/ 7-
Fe 1 3 7. 1 4 5.
Ni 2.3 3.3
Cr 2.3 3. 6
Mg 0.3 0.3
A1 < 0. 1 0. 3
Ti <0.1 0.3
Sn — <0. 1
Co — <0.1
Mn 0.3 0.5
Cu 0.2 0. 2

7 c /L -z 7 z
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5 0%7 3 0 ml

d + i; ## 30 mi
(1 + 1) mm o.2 m.

0.1 N 1 5 ml

i cp m ^

#4.3.2-3im - t

S PS 110 0

-/ X

/ 7 X -7 # % : A r 1 6 f/mi n

T' "7 7 f -+F - # A : A r 0.6 f/min (EE ft

: A r 0.6 1/ mi n

##%A# : 0.8 mi/mi n

rsj 1^1 St : 2 7.1 2 KH z

RFtidft : 1.3 0

: 3 5C

ff{ /+F luj : 5sec

m^wst : 5 0

# ^ m : 3 i 'L i: 1 5 mm

^ m ^ & : 0. 1 ppmb

+r ft ? o (Elemental analysis)

If U ft fe

(ppb) - m^^m) x (^-^fg$) /i o o o
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I LT#4.3.2 - 3|g(7)C'l: <#ML:to

<, T##rmmd%#±c^o

amm##&#2B##rL, #(OT-^(Dm (R) $r*#L-CR/d2 ^66}#

mm CM C5# 4.3.2 - 5

# 4.3.2 - 5 E ICPCiSffl^ii

Fe Cu Mn Mg Ti A 1 Ca V Cr

9t #t fl <r> ¥■%$ 3.8 1 0 3,9 9 5 1 85 4 0 5 7 5 2,0 1 0 1,1 5 0 1 1 0 1 5 5

2,8 1 9 6 2 1 1 4 3 4 1 7 9 8 2,7 6 6 2 93 1 60 4 8

(* 1) l@|—-y- y-f^<D 2 • R U cm=r/ d2 Htlftfeo

#4,3,2-3#c^6c^<,

< -Ct 50ppbWT(C(±M%.^V\o < _km-5

^<, #^Fe, mmoma^L-c, $m,

Fe, A1#(M

^a-5o V ^y

± < 7 7 > L/h^, #4.3.2 - 6 <,

Mg, Cu FeC^T###am(O#m;0^#Wi&/5\

^e(:7'yy V

# 4.3.2 - 6 #E
______ ___________________________________________ ( {£ ppb )

kM%3 i'S&M ( nm)
A & b m C &

1 2 1 2 3 4

Fe 2 3 8.2 0 4 7 9 0 7 5 0 8 3 0 7 2 0 3 9 0 8 8

Mn 2 5 7.6 1 0 2 0 3 0 5 0 3 0 1 0 5
Mg 2 7 9.5 5 3 10 3 0 1110 1 8 0 1 5 0 4 0 1 3 3

V 2 9 2.4 0 2 4 0 7 0 1 0 1 0 1 0 5
Cu 3 2 4.7 5 4 5 1 0 5 7 0 1 0 1 0 1 0 5
Ti 3 3 4.9 4 1 1 3 0 8 0 2 0 2 0 1 0 2 7
Ca 3 9 3.3 6 6 — — 6 2 0 2 3 0 1 7 0 2 5 6

A 1 3 9 6.1 5 2 2 0 3 0 2 9 0 2 6 0 2 4 0 4 9

&) L^#-r$)6o
A&:W &Conc HF, HNO3 L 0.1 N-HC1 10 mf

T#m^$EL-SS y y- K^grM

^#m) ^(emL/bc
C&:##2.5^^mT7P.y##^^-^Conc HF,HN03-C#^#L 0.1N-HC1
10^#^A&^|Hjm^lb^(7)EL-SS^$:($m
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v>te#ciji tx^To tea ^ c7)^^f#bnfcS¥fMS-h<o£nllt;:^v>

T±^^T#^-f6o

a, Xt^l" ^ p 7t7 ft'

B$mf# JXA 7 3 3 # ##f:t#J-t:>f

B*%f# JCXA733# B$mf ^#1# 

miMfFMm EPM 810#

@(D v ^ y L/:o

o, L^x$#(09u-c

)^#7C#^5 B-92U-C, ^mm#f±7C#(c j;0

#^c6^o. i % - o. oi %-e^>6o 

4^ ^ Fe,Ti, Ga,Ca, 0

o.i-o.2Amg(omm^#m^m#$a^^, siog^m^^^o

L-cv^c

v f > 2{4:(OK#$r^^f L/ho 9 t, 1 #=^^#-c^$ii,/c: J: 9^:##^

C(D j; 9 &%#-o /^o

(2)

b, i ■+ y f ? p r -f- -7 -i +P’

IMA-2S^

a^pM?<4-y^(A^"^O-^^)0, Ar+$r#mL/h)C 

± 0 < f LT^^L/:< 7h y$rg#^$fr:t-C^mL, #< 4- y@ (%:#) &

rn^i-Go c(D#m(omme#r^^m##T^6o 7c#c±oT(d:xm-7< ^ ^ 7f-y<

DAm^T^O, Na, K, Ca^^^^^a/:o C?)Wt2m<4- y(: j; OKf#^ v

%-e^6c^^#m$a/co Lx,^L, Cu
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c > —&< T '-/Wfi^t^flt

ATOMKAttl A-DIDA 3 0 0 0I ^-1? (#) TlLT#

liitico Tf4i Sr fr -o /c o iCSfiStiS£<7M ^ ^ ^ & 7-t-? 1k fiJffi'V & <5 o tz.

^L, cr&i#;

<7hym^LTcr

%~ppb-C&5o #g:7/L;^</r-e@^L,

d, tk%Htfr$r$kflt

hv#nm

-5o f^lfff'C(i, h v *" II HfS TF t, r ^<7)^i±j • GAMA •> x -r a (Ganma-Spe

ctra Analysis of Musashi Institute of Technology, Atomic Energy Reserch 

Laboratory) LXikfiHtfrtfT &ff o TV>50 ^fcB r || ^ t-/^' - iz. $f Lt

Cl PSWfi 0. 5 ppm, &&5g£S5 %f5, Cu 40 ppm, Ti 60ppm, Fe 0.2 ppm,

V 0. 7 ppm, An 8 ppt L V 7 0
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