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Zazyg Czy] u / ag ; ny] Pay dY
Y,J
Coys = 2 = Po (2.8)
¥ agy] m Y 0 pzydy
Y, zy,j 04

14



Y Y
i=Yu=[ 2y (2.9)
p%1 1

Po

Asyj =03y (pzy/py) EBEWVT, K (2.6) TEBTD L

( 3

Y
[ Awygay
Ty,j = €XP { % > (2.10)

Y 2
( /Y Axy,jdy)

Y
Ay iCoryidY
m /Y1 v,i“ay,j )

1+

\

Y
— | Agy,dY
n_ =In (-—PX‘” ) (2.11)
Y 2 k] . EB,j
( /Y 1 Amy,jdy)
1+ —
m / AayiCayidY
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/Y1 Awy,] n (kg A EB,j) ( )

EEh, £5m (BlERfA 0) IZE5D X OALE T, Pxe,; HRIETIUL, R~ CT
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F 7o, WIE & FIRRICIE—BRIRESTOH 216t L, Curtis-Godson DO 62) v BB &3 Y,
MEY OURAED S HE ey 1T,

Y
- Ay ;dY
€y,j = 1 —exp 4] ’ (218)
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ZZT, PREATHY, P.T, 3 FnEN, BIUFKOE 2 b T\ 5 HHEE /R ERE
EE%T B,

18



ACDQ ﬁc A(Dl
300K~

BOOK~_ |

1200K

1500K N

1800K "\
2400K
3000K

0.1 . 1 i . I .
2200 2250 2300 2350 2400
® cm’

2.1 Spectral characteristics of CO, for absorption CT

| n | 2 |
1000 2000 3000
T K
2.2 Relation between R and T for absorption CT

19



1 1 1 N
2000 2100 2200 2300 2400
® cm’

2.3 Spectral characteristics of CO; for emission CT

6 T T T T T

5_ ]
: w,=2200cm’ ]

4 Aw =50 cm’ -

| Aw,=50cm’

3_

2_

1_

1000 2000 __ 3000
T K
2.4 Relation between R and T for emission CT

20



Yu

(@ Light Source
@) Chopper
@ Calculation Region
@ Object
= ® (B Aperture
| ® Lens
(@ Monochromator
Detector

@ .52
ol =
\ &®
4®
J® pxe?
: pyiE
o ¥
> .
7\ x

[X]2.5 Experimental system of 2-band absorption CT

21



@ Calculation Region
@ Object

@ Aperture

@ Lens

® Monochromator
® Detector

pxe?
pxe?

[X]2.6 Experimental system of 2-band emission CT

22



3 Ik BET

\'l

F3E FEH#HIIaL—

\'l
11

ZITIEWSONDETVERE, BESHEYE5EZ, RIN26E CTEOEEIINX (24, &
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ZEBRREDFEARLEND,

RICEBD AR ZRBE LT, [3.7(a),(b),(c) I p/po x £ = 0.0633cm (KKERE dem FHY),
JAX0.1% TOFEBH I NIIRESH OB L R EFROMH B CO, BE D EHK %
Y, FLICRIT 5 —RIBERHD ) A AOZBEREIL 134K TH 5, FITIREDIEIRIZK
SRR TRD ) A ZBBENTODH, THIFETAGMNRT v FRIZELL TV BIZ
b2 b7, Shepp LDEEFR T 4 VFEEER W TNA7ZDERA v ¥ 212> TUTIT A

CELSDThH D,

26



3.2 ASHL<{HIZEBCT:*
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3.2 Dependence of wave number and widths (a),(b)
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3.4 Dependence of accuracy on temperature
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3.8 Circular flat flame (b),(c)
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3.10 Dependence of noise on temperature
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3.11 Eccentric defect case (a),(b)
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3.12 Eccentric project case (a),(b)
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3.13 Convergence of AT with ¢(Non-uniform)
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4.3.2 WMIN—fE L DR
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(a) Projection data (j = 1)

4.11 Experimental results of a circular flat flame (a)
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4.11 Experimental results of a circular flat flame (d),(e)
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4.16 Experimental results of a circular flat flame by emission CT (a),(b)

67



01~ ,

<005 4

Y mm

==
‘$

—
—_—

om' \“\\ \‘1
ff/w'f "'m ““t&m‘*

"I/

T
=

|

%\4

I/

/ A\\ =

X mm
(C) Density (Bird-view)

0.1

0.05F

(1)C=2200Cm_1
i Xave=0.07

s

1 . '

: 0 80

X mm
(d) Density (Radial)

4.16 Experimental results of a circular flat flame by emission CT (c),(d)

68



T T — ]
2500 w=2200cm” Abs%zz'fgog}K
—TDLineIﬁ:%.QIF/K - EmiSTSlon 2CO£0K.
2000} /‘\—%ﬁ\ ave.” >
~ 1500 -
~
1000 . .
500 F -
] 1 1 N |
0 40
X mm 30
(a) Temperature(Radial)
0.1 1 ! 1 1 1
g Absorpjion CT
® =2200cm X ave,=0. 069
¢ —— Emission CT
X ayo. =0. 07
=
0.05} .
0 40 80
X mm

(b) Density(Radial)

4.17 Comparison of temperature and density distribution (a),(b)

69



AIFFIL, HEEESPEVBEORMRE G CTIZL 2 REREELHITIELBRL
LTW3, Z0HIZ, FTRINR-ACTE, S<HIACTIEL BIZTRINENKE W CO,
EWEICRATEREIZOWT, BEBRIEE L RIUTEOREOHET VI ALEHEE LT,
KIZFOTNTY AL ERA NI 2Lb—a il DEx ORIEEDKEEDRI 21TV,
BBICERICEDV ENDOERIEL T, AR THONTZEKRL LU TIZENT 2,

B1ETIE, AFROERTH DI ZRICIBRESARAIEEICEAL T, 82 CT 2 LIk

DHFE#E LV Ea— L, BINLHREEZTT L EBICAFROBHNEZHAL NI LT,
 E2ETIE, CO, B L LTHEESBEVEATHIRE, BEOHEBRATEL RS
TNATY ZLEHE L, RN A CTETIE, ERLVEREIN TV H0 2 RIEE &
LizT7 A3 Xh% CO, AICKB L., &k, BEICRT 2RINEEIC RADCAL % AW
7Y RLEBRE L, <K 6 CTEICBWTIX, Lambert-Beer OERIIZHE
SLERDOTNLTY ALAOEFETRHEL BEETOIENTE oM, N REFLE
LTHEET VA, RERSHICOWVTIE Curtis-Godson %2 L TH S HHR, RINES
RAELY., ZHUC L VIERARL LT Y27 v a v TF—F OB H Iz > T, FHIT
HIEWC I VEERERIRRE T2 RAEEE LT,

EIETIT, HERICIY I uY s a T EERL, MIETRLET VT Y XA
WX VIEE, BEOBHEBREIToREREZEIC. ZODRMESCHIEREIZ OV TRETZITV.
UTORREB/,

WX — & CT ¥

(1) IR
- COy Z2IE L L=BA Y HyO OBE ERRICHKFTET L EZEALLEZA THIX
HEARFEETHY, BURERCERBLYENI4AEREEDKRE Y R LEFETIZIZE
BEEIZINERT 5,
- Zhit. Lambert-Beer DiEHZ W THWZIHEE D 350K DEEL LEXTKE
<HEINT,

70



(2) BIRER LERIEORE
s MIRE OB ERBMEN T T v D TRWERTIX, BEEIIRVIEE LV,

C RIRBOEEBENEBRN T T v ek T, BEREEORBREN/NELIR
AEBERIEEROELEDOENEFEET D,

(3) HKFESDEE

CEEEBMN TSy NREEEREZ BT, RINERN 95 BREEORFEES BT
CO, BE 116RDBER L AKREER 12em BREICHY) FTRLBRESKEED
BECTHERTE S,

(4) /A XDEE

BRI IAX—D 0.1 %ERED A X (S/N H 1000) AFE-TH {(p/po) - £} H
0.016cm~0.19cm (A7 T v MARKDOBEITITEERN lem~12cm (IZHY T 5)
UNTHITIELERZ SOIK BELNDOIX G D& THERTE 5,

SSHZBCTIE

(1) B & &gkt

LS BER LN EEIC L AR T AT Y XA TiE, 50% FBREDWRILED k%
TIXI0ERERVR LAETILINEL, ZORBEIISK BETHD,

I HUE. REFEEABREWICHE D 59 Lambert-Beer O ERE AW TRW B
D MTK OEE LA TRELTIEINT,

c REEIPEL RDIFERREFEOBR LI, REL DICKERoTYL,
(2) /A RDOEE

- AEFER LZEREICBWTIE, BREMIT)HS 2000K TOREDSEE THAET
5 ETA75, KIEANT1150K T TORENTRETH D Z LB RENTE, bHA
oo BBRATAHREICL2TE, bo tIEEF THRERCAIE T AHREMEN D 5,

(3) FEXTRRIBHE 5575 O B AR

71



cFENSD LRL L THEOREDSIELARHDET )V (M5 OBEITIO
HENRX ¥ AT HHRANCER LFREOMOGEICHEFITEWVIREIRER &
2%,

- Ee BEORERHDZET N (M) OHEbIREE. &0 iR LS
B~ RELREFRENT, TFELSMOBERBEELZFRSMOBE LK
ERBEVIIRL, ZOFEPR—BROARICEATELZ LERLT,

WIZ, BAETIT, ERICIVEIETOYVI 2L —a VICKARBROBRIELIT- T,
FORER, MN_EACTETH, BEREHROAEZ 7 v hN—F2HWEZERERIY
Sal—var@BYICRERS ZRTBESHVEBHR TED ZENHLNII R, 2,
Vial—val il BIREESEBRIBEICEZ I ELRILEERVIZIERYTH
B Nbhotz, RICHE—FRBESTRRIC L DRIEREE ORIE L FRER Y A BHES )
LBAN—FTROKEAN R 20 OKRIBESROREZRA, RAEESPEHRNN—F~
CBERTEDRILERLE, —FH, SHZACTETOERIT, LI L0 ERER
DT, BIETHW - LD LRI CIBERERD 7 T v hoN—F 123t LT 1 S TOARIBE,
BESHOBEME LAF LA TRV, RIVETORIERR LIZER CERF O, FL
SHELETNLNTY XLERIET A2 LN TETR,

Uk, CO, Z#IEE L LIRAMR A CTICL ABEREEICBVT, REESNREVEES
DEERTNVAY XL EHBEL, ThEAWVWEyIab—ra v EERICEAZBREZTD,
KPEENERAN—FICEIETEH LI L,

REIC, ZORMRZEBCTICL AREREEZ EARESOBINIEATI-00RES
NESBOBREEELD D,

- S HZAECTETOREFERER & KERBORINZ L 2BIEREE DR E

- SEIBFE LT Y X AORIS  FHE~DE A
TROMREZ & CT &f%IZBE L T,

- BIEFEM L7 Iz X 0 B2 BRINGRE OB O A A

- V=TT AV ORI L D BEEREE~DE A

- BIEEBDa X7 MeE At om E

s TV HARAE—EUREEES~NCHTERT VT Y LD

72



25 X Ek

(1) BABBFESEA TS P-SC231 « MABERIN OFFsk - FHI & HFEfastAER T LR
= REHEE” p.1(1995).

(2) J.B. Heywood, “Internal Combustion Engine Fundamentals,” McGraw-Hill, Inc.(1988).
(3) Pr/N, “BREERLIR X A A X3 v DR, BEBERFSE, 112, pp.25-34(1998).

(4) R.M. Fristrom and A.A. Westenberg, “Flame Structure,” McGraw-Hill Book Com-
pany(1965).

(5) Kent, “A Noncatalytic Coating for Platinum-Rhodiumu Thermocouples,” Combustion
and Flame, 14, p.279-281(1970).

(6) W.E. Kaskan, “The Dependence of Flame Temparature on Mass Burning Velocity,”
Proc. of 6th Symp.(Int) Combust., pp.134-143(1957).

(7) &, FEK, B, KA, 20, “BAEMZL5®ET AREROBERIE TRZ—E
45K, T-27, pp.33-38(1979).
(8) M.Allen,Miller,D.Sonnenfroh,and B.Upschulte,“New Diode Laser Sensors for Com-

bustion and Emissions Measurements,” 5 34 EI#ABE S o R U LB R L4, pp.554-
556(1996).

(9) C.F. Taylor, E.S. Taylor, J.C. Livengood, W.A. Russell and W.A. Leary, “Ignition of
Fuels by Rapid Compression,” SAE Quarterly Transactions, 4-2, pp.232-274(1950).

(10) J.C. Livengood, T.P. Rona and J.J. Baurch, “Ultrasonic Temperature Measurement
in Internal Combustion Engine Chamber,” The Journal of the Acoustical Society of
America, 26-5, pp.824-830(1954).

(11) W, “BEFRIC L 2K[EEEREE (8 1 #. BlEMEORE), BRFSHmIUE 5 2
5, 31-225, pp.795-798(1965).

73



(12) M.C. Burrows, S. Shimizu, P.S. Myers and O.A. Uyehara, “The Measurement of Un-
burned Gas Temperatures in an Engine by an Infrared Radiation Pyrometer,” SAE

Trans. 69,p.514(1961).

(13) EK, “FRARIZL B FIRAEN ZREDRIE (5 18R, RARBEORE),” #am (5 2
1), 38-310, pp.1495-1505(1972).

(14) A, “FAMRIC L BT REA AREORE (5 28, BENHOLE) " M (5 25),
40-340, pp.3479-3490(1974).

(15) &K, “BRABIZE B FIRAETABEDORIE (F 38R, TAOHKB LOENDOEE),” &
(% 2#), 41-350, pp.2971-2979(1975).

(16) J.T. Agnew, “End Gas Temperature Measurement by a Two-wavelength Infrared Ra-
diation Method,” SAE Trans. 69, pp.495-513(1961).

(17) S.K. Chen, N.J. Beck, O.A. Uyehara and P.S. Myers, “Compression and End-gas Tem-
peratures from Iodine Absorption Spectra,” SAE Trans., 62, pp.503-513(1954).

(18) K, W3, BFh, HH, “FHAR CT [T X HBMBEN 2 DBESMRE,” #in (BHR) ,
53-496, pp.3803-3809(1987).

(19) B. Hopkinson, “On the Measurement of Gas - Engine Temperatures,” Phil. Mag.,
Ser.6,13, pp.84-95(1907).

(20) C.C. Ferrisso and C.B.Ludwig, “An Infrared Band Ratio Technique for Temperature
Determinations of Hot Gases,” Applied Optics, 4-1 pp.47-51(1965)

(21) G.A. Lavoie, J.B. Herywood and J.C. Keck, “Experimental and Theoretical Study of
Nitric Oxide Formation in Internal Combustion Engines,” Fluid Mechanics Laboratory

Publication No0.69-10 of MIT, pp.1-37(1969).

(22) L.J. Muzio, W.S. Starkman, L.S. Caretto, “Temperature Variations in the Engine Com-
bustion Chamber on Formation and Emission of Nitrogen Oxides,” SAE Trans. 79,

pp.652-662(1971).

(23) N.M. Laurendeau, “Temperature Measurements by Light-Scattering Methods,” Prog.
Energy Combu. Sci, 14, pp.147-170(1988).

74



(24)

(25)

(26)

(27)

(31)

(32)

J. Radon, “On the Determination of Functions from their Integrals along Certain Man-

ifolds,” Ber. Verh. Sachs Akad. Wiss. 69, pp.262-277(1917).

T. F. Buddinger and T. Gullberg, “Three-dimensional Reconstruction in Nuclear

Medicine Emission Imaging,” IEEE Transactions on Nuclear Science, NS-21, pp.2-

20(1974).

R.J. Santoro and H.G. Semerjian, “Optical Tomography for Flow Field Diagnostics,”
ATAA 15th Thermophysics Conference, pp.1-10(1980).

S.R. Ray and H.G. Semerjian, “Laser Tomography for Simultaneous Concentration and
Temperature Measurement in Reacting Flows,” Progres in Astronaut and Aeronaut,

pp-300-324(1984).
BAMRES, “BIEOL—FHE L TF ) 2 JE (1987).

M. Komiyama, A.Miyafuji and T. Takagi, “Simultaneous Measurements of 2-D Tem-
perature, OH Concentration and Velocity Profiles in Turbulent Diffusion Flames by
Rayleigh Scattering and LIF,” Proceedings of the 5th ASME/JSME Joint Thermal
Engineering Conference March 15-19, San Diego, California, AJTE99-6486, pp.1-
7(1999).

T. Wakabayashi, K. Moriya, Y. Nakamura, K. Shimodaira, Y. Kurosawa, and K. Suzuki,
“Measurement of Temperature and Water Vapor Concentration at Gas Turbine Com-
bustor Exit by Raman Scattering,” Proceedings of the 5th ASME/JSME Joint Thermal
Engineering Conference March 15-19, San Diego, California, AJTE99-6449, pp.1-

8(1999).

P. Bucher, R.A. Yetter, F.L. Dryer, T.P. Parr and D.M. Hanson-parr, “PLIF
Species and Ratiometric Temperature Measurements of Aluminum Particle Com-
bustion in O5,C0O5 and N,O Oxidizers, and Comparison with Model Calculations,”
Twenty-Seventh Symposium (International) on Combustion, The Combustion Institute,

pp.2421-2429(1998).

TR, BER, “L—VFBIEL CTIEIR I D AREBELSMEIE, #%im (B#R) ,55-511,
pp.841-846(1989).

75



(33) B, IKFH, “RA T —BREOTHHB & F DA A — OB 5 EREFR, #in
- (B#R), 53-489, pp.1610-1614(1987).

(34) BE, &G, BH, Sk, W AOZKRTRESFBED O ORI E2ZEELI-FHE CT O7
Y X B (BHR), 65-638, pp.3468-3474(1999).

(35) #EF, ik, &5, Sk, “EHR CT IZ L 2BEEM S H RO ZRTIRE 5347 I E
%) %5 (B#R), 65-638, pp.3530-3536(1999).

(36) fEE HER, “EF AL — b T CTIC L 2RIER O 4 RTEHA 5 34 B Y R Y
v LEEIE R U, pp.536-538(1996).

(37) 2, B, BA, 8H, PEEL -2 AV IORBESEY 2 DR - HEREFR, B
34 [ERBES © R Y LR, pp.551-553(1996).

- (38) HF, AR, RFF, B, CREERL—FSRICLDI[EREORKENE —RESH~
DA~ 8 34 EREBES VRV U LiEER L, pp.548-550(1996).

(39) FHIE, A, BR, B, “HRIMRPEE L —FRIVEIC L D A & 0 — ZERILHURBE B 1T
HIREFHAL 5 33 BEIMRBES R DU LEERIE, pp.466-468(1995).

(40) B, #umE, P, FEE L —PHHIC L DAEFE (A F V) 7 F35ERREES VRY
U LERIEFRCEE, pp.510-512(1997).

(41) A.G., Gaydon and H.G. Wolfhard, “Flames, Their Structure, Radiation and Tempera-
ture,” Chapman and Hall 1td., p.240(1970).

(42) AH, “CT A¥xF —XBRarva—FEHREER - =74, (1979).

(43) =1L, “EMRAEATIEIC X 2EEIL. BEEAR OWEEE D ATHRILOBE REERFSE, 71,
pp-31-45(1986).

(44) H. Uchiyama, M. Nakajima and S. Yuta “Measurement of Flame Temperature Dis-
tribution by IR Emission Computed Tomography,” Applied Optics, 24-23, pp.4111-
4115(1985)

(45) R.N. Bracewell and A.C. Riddle, “Inversion of Fan-beam Scans in Radio Astronomy,”
The Astrophysical Journal, 150-2, pp.417-434(1967).

76



(46) G.N. Ramachandran and A.V. Lakshminarayanan, “Three-dimensional Reconstruction
from Radiographs and Electron Micrographs: Application of Convolutions instead of
Fourier Transforms,” Proc. Nat. Acad. Sci USA, 68-9, pp.2236-2240(1971).

(47) D.A. Chesler and S.J. Riederer, “Ripple Suppression during Reconstruction in Trans-
verse Tomography,” Phys. Med. Biol., 20-4, pp.632-636(1975).

(48) Shepp,L.A. and Logan,B.F., “The Fourier Reconstruction of a Head Section,” IEEE
Transactions on Nuclear Science, NS-21, pp.21-43(1974).

(49) S. Shimizu, S. Sakai and K. Wakai, “Simultaneous Measurement of Temperature and
Density of Burnt Gases by an Infrared Radiation Computed Tomography,” Heat Trans-
fer in Radiating and Combusting Systems Proc. 17th Eurothermo Seminar, Springer-

Verlag 18 pp.309-331(1990).

©(50) At EAK, B NES T 74— IC X DIEEFHKRIBE - B EE SRR o [F R
E,” 529 @kﬁtkﬁ‘s TR YT LFEER SIS, pp.484-486(1991) .

t

(51) 33, Aok, FEHE, “TIR 2 8 OT HRiC & 5 ZWEIRERENTRE CIRIRT) 7 &
(B #), 56-532, pp.3932—3937(1990).

>

i

(52) K. Wakai, S. Shimizu and Y. Matsubayasi, “Measurement of 2-D Temperature Distri-
bution by a Two-Band-Absorption-CT Using Statistical Model for the Spectra of H,O
Bands,” Proc. 24th Symp. (Int.) on Combustion, Sydney, pp.1629-1636(1992).

(53) M=, N, 8, CEHREN~Y FT7 v 7,” SAEE pp.101(1986).

(54) il /B, B, TH, SRIMERINEZ AWTCREREEICET 25, & 34 EIRREE
SV RY Y LR ST, pp.539-541(1996).

(55) H M, INEIL, @R, AR, FRAERNEZ AW BEREEICET /%5 (R 7 F
35 EIRBE S R T U LEEERR U, pp.477-479(1997).

(56) HH, BilH, NEL, B, REE L —FRARRIE B S IRERIEEICET AR,
5 35 EURENS VR Y AEIHERCE pp.151-152(1997).

(57) NI, 95, O, BE, “tI v a3y CT FEOKRNBESAFHRIA~DEH DR,
? R, 54-8 | pp.822-827(1985).

77



(58) FH, &K, BE, HHF, 2 CT I L 2BV RABELMBIE,” #i (B), 54-508,
pp.3553-3558(1988).

(59) W. Malkmus, “Infrared Emissivity of Carbon Dioxide (4.3-p Band),” J. Opt. Soc.
Amer., 53-8, pp.951-961(1963).

(60) W.L. Grosshandler, “RADCAL: A Narrow-Band Model for Radiation Calculations in
a Combustion Enviroment, ” NIST Technical Note, 1402(1993).

(61) 7E)Il, M, &S, BXK, “BATZFOER 2, BEE, pp.235(1974).

(62) C.L.Tien, “Advances in Heat Transfer(ed. by Irvin T. F.),” Academic Press,5,
pp.300(1968).

(63) K.Wakai, K.Kamiya, S.Sakai, and S.Shimizu, “Instantaneous Measurement of Two-
Dimensional Temperature and Density Distribution of Flames by a Two-Band-
Emission-CT Pyrometer,” SPIE-The International Society for Optical Engineering
1762, pp.564-575(1992).

(64) FHIH, HH, &iF, EK, “CO, EE & T 5RIN_ £ CT KT L BRREEH 2B EE 24
E—BRE R L HERBEDOERBRN —,” BEBEORSF & £ bf 6,pp.161-170(1999).

(65) ¥H:, EAK, “BREENT AIBEREIZAWVDBEFEORE” MAERTENR, 12-1, pp.53-
59(1979).

(66) D.H. Kihara, J.S. Fox and C.M. Kinoshita, “Temperature and Velocity Non-uniformity
in Edge Cooled Flat Flame Burners,” Combustion Science and Technology, 11, pp.239-
2460(1975).

(67) A. N7 v ¥ — K%, BIF, B “KREBEFHIEOMAERBROZDOARER VR
FEREIRESZ DR, BRBEOFE & B, 3, pp.1-10(1995).

(68) EH, MEHE, HY, “N=—H b« AFZAT L — MILD—RITTKEORME” 5 30 B
BEL ARV T A pp.361-363(1992).

(69) U.P. Oppenheim and Y. Ben-Aryeh, “Statistical Model Applied to the Region of the
v 3 Fundamental of CO, at 1200K,” J. Opt. Soc. Amer., 53-3, pp.344-350(1963).

78



S

AFFRIT, KERFTER EHMEBBEFOCHEEOSL LT LD THY T3,
FDHEITF D, FT, Y L HERIZH D £ LU TRIAEBE 2 THRE2BY, 22
AR ER LG22 2R L., BELRIEHHOBREZRLE T,

KX EFE OO, BILXOERBLIUOCEFOERIZB W CEYZ2S ZHERZTEL &
HICEERTERLCHERXEX F LEKBRRFETERE RBEMRSE, EERFETE
WA T2, BRXFETER AR, THREMERICOILREHOEELR
LET,

E 5, RAEFEAEICITIRFFMAR L OKRERELREEZ TN L EROEE 2 UM
DWEEZZT, RVFAZR TCHERLBEHNFRIIAFR LR IO E LOSEL D
FEEE L, BREATEEICE. ROESRTADEEISNIZ LD LT, ERET
- OFOERFEOZLEDCHBE Z T o LR R TNE2OZTEL BRIZEB L QWG B8
FBET AU LRI TEEE L TRE2EL W ERE T BN CTERBENTERLIZELEZLE T,
INHDOBIANCE., ZOXIRBARZ ENWZRE Tl L2 LNLEHTIRETT,

F2, ERICH I SN BRRFERERA (4R BEHBERE, HAKFIE, 454 (Y
SNAEFECE, BHELE, FHLERICESHLBR L ETETS,

BWKFE EARBEETE (KERZEEFHR) 3. ZH4AEER I OKRERE BRI
BwT\%%ﬁ%@ﬁ%@ﬁﬁofﬂ%&ﬁﬁ#ﬂ%%ib\ﬁﬁi#ﬁ%ﬁﬁ%ﬁtkﬁ
TAHLEAE THEYLD ZHEEZE L L HIZ, BERBRAZERIIBWTHHEXRITOER T
BrOZHREZBVELEZE, ZZILEVEHOBEERLET,

ZHEMBREE AN b= RAFRFTORBEAFRICIZ, FHP LY EFE LTIHE
EE L LHIZ, BHREBIIBVWTHREHFTROBLRIR VN ZOBEER #BEY +574 L
MELOCIRERZTESE LI 20L 0 BHEL ET,

Fh MHEAELE LT BETOLFREROBNWVERR Honb I E, 20X
MEMICESTZZ E2ENDZ EIXTEERA, WEBERNBREHRFRICBVTIE,
FIREZHERKR, KMEFIBRE., T OICERBRARE, AN EAFIBEIKRE. L)IIAH
iR, RIEFREZE GRRERRMHENEHRERER) 2HD L TDIRAZyT7DHFLIC, B
ERENBRBERERIZE VT, RIEBBERI VNS ABRREIE OBRA I, FLMNRE
RARBERERIZENTIL, HIBBEBRLR. MHERRIKE, AHEETRZBEDOMOBE
DERRIZS Z ZICESBEHOBER LE T, BICEEEBK S X 7 LAEME O BERGB#%,
BAXZERIIL, SARET LTFO LR TOZHAHETENEZ L2 0 I RT3

79



KETT,

BERICHABIZRD A, ZOLICBBENELL LR OAPNIERRZIZEZIL, A
HMIEIZH R0, ZO) 2 EHOHMAZERE LTEY Z LRI M
b5 BEE~OBMYVMEAEZIF LT TSKNEZFRNILOFREICL, Btz 552
EBRTEERA,

80



