1 B H XYy —-—E OB OH

HRE—EVBEBEEAESD LV HFENTHE
Dit, B2 2HDOKDD» 2 3FDOHDEN -
e EBSo HRMER AR BEEIC K » TET
18D, MAKOUEE BB ET M ERICHE

o120 TOAFEKSZIDL LUOHEAIELTNT,

TAYVATHREZ2—EVEBEARAIELL S E
LTWEEAMAETHI o X4 XTIXT TIC
BTN EZEbroTco YBATBBEEIMR
Bs@b - ey, BROEHNNLEST b >
ANWNTTYalLT, BEBLBAERECKHS
HEBH - LT FLOBBEHELBERT S
7 E B tco £hiC, AR AZEFFERD
BB %5 MKIC, gEKRTHERODRERRRIC
[4RMZEAERELIEDHSHOTNEL, WD
LT HBORIR 5, T OAZEIHZEFRICHK
> TRPIBEZDIN AZEED D, FFRICHZ
TOREAEZ TP >T o RLTEX 274
K-> TRIESNHN] EEDRTNIDT,
DRI DAZFIICR > THERSSIDHDLVHD
EEZ o RRBEEORYDTIS BEETH
%5 F, 2BRE xAici3/ke@a LTl
SINDT, HRE—EYDXIICKBRAT
HBENHITERKRENRAY » P THo o &
MIIESKBBEEORIDEL TETHLIY, TOD
FHIIBRGER CEEERBEER 2 ICERIT T ITR
S5IENENDIFAY 5 FWHSTDT, BEHEK
N1 THBSOSVWREHICEBE TEZE1EA5 LA
-720

FRicid, avyrvv¥, 2 —EVRUBRE

(BBRI5048 A25 HEFESA)

Zen¥Hrmak P B £ W

|D 3 DD 4% BIMUCH 7T 3K 5 & E D fthic,
MEDRREMOANTHERBBTEE AR
B—EVYPBESLTOHETH 7o FILLHE
SFLTIERENRBEES LTH2~3FEIrh
B5DT, FILICHEY D IMOLEHELL
ETAH, FNLANBEZHE—EVICT 2H
5T L5 Tco MEBESFTIHEDO —BICHEMI &
WHODEBOIBLTE-72ETH, BALED
TEEAEE S >0 TOERLE, WANAHD
HREHEFEAIEAERIIZLM»2 00 FHX 120
MBI Z AL EDD ZEIIED 57208,
FirRIE [ XE0 0B - T 5Kk ] &fiEcs]
EZUTTFES70 DL, [HRE2—EYD
MEICIIEHERTOLOMTOHE-> TR TN
EV0DONTHT 6 L K- BEORRICEL L
HDI 5120

MECRBRAIZFTTIEL, 2EMNCTFULG
T, HREZ—EVICHEEKAE > THBHITD®
S TS EIC Lo £DHIC, it #b kL
M. XD 3 DOEBLA1E-T, ThTh
BLRD P 5 B THEAR B II0 MO
WKEED o XERIZfh 424 AF U EOERE 5 2208,
goicid, AHOLHEDOBEFET, RAi
AFLEVEROA-THRTNIDT, Zhx
BRELTH- TEELTHELACDT, TDFE
BLF—FBAKBHD, 0WO2FThil o
REFADOH R4 —E vOERIIBM2 4 FiC
SET L1co BATRYIOERAAZZ—EVIED
T, BHEEBO1 B R - VEZMT 10
= RED th R 22 RIS IR E VWS T & T,
KRAEZEBLEINITNES 80K D WEHRIIARFH

—_1—
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REPT GTCJ 3-11 1975 i E:3

AITH >7cDT, ANBEH 4~ YDTIHED £1 1BARE— L OER
—MBARL CTHY, CC THEEEDHAEE
B otio 05 Lo 7203 TALE O phles = & 1L150mm
TAHEIZN S D BIED D R 7mo TICH TR D £ ) Fm9m
24— YEICHTENFIILT E . 2 DR % Z 2,074 mm -
HTH 1o TDIHICEATTIEBREIT & L = 19800kg  (RERID
) M ¥ ¥ 5500 rpm (&£ —E V)

ZAFEDEDN, RBELLLOTKEONEEKBRY 3000 rpm (REH)
EF>TH B ) Lo BEFITL SHRE — i 5 2200 HP

B OB 2 BANLHT, &L THEK 2 B 22 ke/s
MEHEICKTIITT XN EMBD¥ote FATR o W 3
ICHEBIDS D > Th, HEAOD DT, BREHEE®E 1000 kg Hr
HAETHF LI EDEE->TREREF 572 4 — v EEEA S

&, HICHLELNREDL 572D H—AktELIOD # = iR pF 650C (% —E v AM)
TH o7 Ef B HE2 0B

ZNHHH, HREIEROKEENLLSBEL TRAK mome = EH T2
HASI & O 5 BIRIEAICTIT D, JMITREO L MEEB v — R RSHEE
FiE1572DT, HRE—EYDLSL DI % OB B 2EBIARURTA

EHOMEBETREREIZENS T &R,
A2 5 FFICRRE LB M 7o O I 81
W ARG B EICE F 570, BEIERG
DO FRIBIEEKIC DN T TS 12T S0 5,
EEAEE L TR ULAMADO R 2 —E VO
THEDLEREXITEINHLET, 28R4 -V
VIIMAOLDET BT LI 52 h, iR
KEE BBEAGRBLEODTHL, 1 5424 -Vt
YA ZBEOMMMAE OB TIHERHEAE
LTREAE S TWEETH 5o

*%ad KRBICEBEXDEBD 1 H5H R4~
E VI RARGERRARRICEE L TH D E 9,
KE I DIC SHEBEO T v v & L TEHE X
N7 bDT, KERRICIIRZET LD, FA2mI
ZIKRERMREAE L THRAICEHRIN I E &
BEICK s TRAET 2E DA THICHKBLTY
BrOBELICEIRAREE VKRG B —BE 13D
% L7co BE, BRHINEBROMIZHIC K 5
HDTTo CHZEE LT — 2 /R 2 - o — & —

—_2
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O oo i
Y e o T

EXHRIELtYOVREOCOERER

RKEGHERIEE LTHBEICE - T 22 R
{t# (NO, NO, %) 38K+ B2 hTHREEX
HAERD, ZOEBDEZDITHhib LT LT HRK
TERL DN HETH b0 BEREZGUMET
2, BFINTHEIEEBBIELES L T—RIL
2% (NO) E1KBDIEbBHATHBH, =
FEGINBOBMEICEONTY, SEOBBEN X
hTELhOREE (N EBE (0,) & ik
HLTNO &1538, TDE D ILBRBITE AL
45 NO DAL « HBZEE), sV iI3HEHER
MEIOFER, MEEORRE, BEHERLEIEX
FURRHFICES>TEAINDS THHDHEIC
st LT, EERWIICIZ, Meker type /\“~ﬂ‘m'(2)
% porous plate »~—3 7 s 2 miz k
RIEGEVBHENHEII KR jet -stirred re—
acwr(?), shock-tube ") 75 & % Fi U T D ARG 13
Hn o>k @ Wrxg e L gmnitL
WCEBRITEL OB INTETnb,

BB, RIEHESKIREBEASKEDOEE,
EBHE, BLUIxAFFEIAEZRCEICE
DERFTIE SR B 08, KREEDEBIILKRE X
Eh, MEEBBLHEETERN, KIGCEHENIC
SELICERER B ETICE S, T, FLT,
HAE—EVRERDESTWERTIR, 2OM
PERRIIEFICEETHD, RPFDERNIZ I,
ZLT, TOXHSIREKTIE, REAEL B
iCEFit (KD U TRIGE ZERICETT
FBREMELDAAICE > TN TEH I

(BBF1504F 9 A 1 HERZA)

K5 B R E TSR

= % 1 F

B 2 ommasd 55
BYH T %,

KREED ISR RENRE LI
AT, WMXBRRAELE LT, —RILBEREL
TRIGEBIIFEWCHEITL T, REBEOERLE D
RORSHEH LB LGEEBZ. TOEHE,
NO DA, HBEDRIGERE Zh 50 K
EiZTHNTOEEL S HODNTHERNLATY
%0

(7T, zeTl, ECRILAKZRZED
BEECENERTANO, NO, NEFHKK
DNTHERNR, HBRORIGHEES L U AE
BErxROLBANOEREFEELRZ EXCDONT
RNBC ET B,

NO AR D KARD M2 B ERIFHEICE D
XkOoNEFHEEENOMAZ EBHKE. —
#lE LT, M1iidiE—227 4~ (n-Cy Hy)
— BLRDEFBREER (P =1 atm) ICBT 5
NO D #EEAMEY. (8) 2/°55 2 —4 &
LTKRBEICHLTRRLTH B0 Hh.AH
=0%E L THEBTHATHLDONKEEKRE
B (Te) WWBFBHETHY, AH=1 0%,
20%BRBAKRPOSDEBED1 0%, 20%dH
ST ERELICBEDKRBETDET H %0
NO DARRIZRE, MBHICERIKELTE
D, BIRICIEBIZENO ODHEREIRIMAT 2o
MBRHICDNTH, ¢ =0.84 HcDICTHERE
BEORAMEMH D, BEEER (4>1.0) T
BAKICEESHD LTS, DX SIL NO
DHRAEBIZ 510, BkB120KRIE

H B FEEDR I %

—3—
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3-11

REPT GTCJ 1975

(ppm)

(NNO) eq

T (K)

X1 NO DEHER

BEEATIF32ETH, KRBEXZTT 579
DIKWEH, MESZABERRIBILHETH 5,
FEREZBTREID MBET I AR h D N s RBE
BETNO N&ZE#IN Fuel NOEH =D
h3d) 320 ZEEEIBTOARRTL, SHD
BEEN 2 hTZELGHDON, &0, EBEALT
NO &£173% (Thermal NO & =dbhd) o
MEOERDORIGHEBRIR - TED, BED
Thermal NO DARD KIGHEEIZH 32 2EH
DITTE 5 TV B D3, BIFED Fuel NO DA pk#E

BRREEATDLL - T,

1. BEESEIRORILKFERHOEBSE
BIROMEEN AhTONO ODEKREEZ 515
A ARIIRKEBRE DO BREED K IGHEE, T
bb, RICKEOEBRILKICEE LM 5 LT
Hbo Lo, KIMKEOBILKIGHEI # £
VIS EMBARIKETIZARRIGBIEDEE
EPWCKEDLISANH D, b & EBETRILK
T 5T, BERERZIESTORIGBE
BE 7L P> THIREINE RS T
BRELFS AT OMBED B AITIZ, NO D AR
B2, FEOBMBERIGIZITRK - 7o KRHK
HTORIBE#EZ 5 LI X OFRSBHANKS
EDBEDONTN S, RELABRNIICIESITD
NT, KRNI B5VIBAKRAHETDEREHES NO
DLERR (prompt NO) BH 5 LBRHo N
TED, TOBAWTIBKREBEHDATNO DL

M - MH

RAEZZHADFIROLIZV, KM2iTid, Fasx
v —BRMRBEED K RANDNO ODEREL LU

100 \
90F A —-—":(NO)eq at TcK
\ \ ——0O--(NO)max
80} \ \ —@—prompt NO
\
70 \o \
\\ \
—~60}
€ AN \
& ~o_ \
- ~ \

° 50 ~aQ’
=

wol /PM

O

30t

20}

ok Te=2119 £ 5K

0 1 ! 1 i 1 1

09 1.0 [N 1.2 .3 1.4 1.5 16

B2 NO DHREH

KRB TDONO OFAMED EHIHE, K REE
CB s EEESRIATHEY 1 <s< 1.4
Tidprompt NO D372 D KT 555, ARE
BT iEd 5 EHEL OBy, ISR
BHETHENO BERLTH S, 6> 1.4 Tid,
prompt NO S kREEIC BT 5 EHMEICEL
WEBART 2729, KERKTDONO kb3
EAET . TDLEDIT, NO ERRIZYBHIC
FOZDEHIZIRD, NO DERSTICARE
RTHAOLOBBAMER (6<1.0) , KRAD
BT AREBETERI NS AR (ERTIR,
$>1.4), TOMFDHERIEH 5 HER (LN
Ti21.0<o<1.4) ITHTON B0 KBHBE
TONO DA E KRND BV IZKREFTD
HEREBEDORIGEHEBIIR -7-bDTHEEE
A5 NT B,

1. KBRBERTCONO D&M — RicBili L

U'BiEst Wik
1-1-1 ¢<10DESL
MBEA AP T}, ZKRPDON, £0, BEHE

— 44—
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REPT GTCJ 3-11 1975

D7, NFEF ORFICHEEL, ThoDsy
F, RFPRELAERHTDH 5 0H BEBKROKAT
EZHINBRIEETVNO BERT EHEEZLDS
T3,

k41

O +N, l:(:’ NO +0 {1)
-1
k+

N+ozfé NO +N (2)
-2
k.

N+OH NO + H {3]

-3
CD=2DRIE%#F L TIHAK Zeldovich £
BLEFUY, ¢<1.0T, FicQl) Rlo=Z>D
KI5 (Zeldovich B EIFS:) ICXHONO D
HBRDBFEMCHRAR S C & BHEDOLNTU 5,
->T, NO DEBKRBEEBIICKRDE S ET
314, BROBE (mol/al) %()TkHT
&, NO DHBAIFRHB 72 O DA EIR

d(NOJ
dt

=k+] EO]ENZ ]+k+2 EN][OZ ]

+k 4 (NJCOH] — (NO] X
(k.{CNJ+k_, (0)+k_3(HI)
(1)

TRDOONDo KREHKTIE, RILKEKRITIZA
gL, £DEKFI3CO, CO,, H, H,,
H,0, N, N,, NO, O, O,, OH®D1 1%
HEEZTELL Ho N, O, OH I EDFEF,
BRI DN TDOEANEZA D72 573023, CO,
CO,, H,, H,0, N,, 0,7 EDEEKRFIC
DNTIRAREEE TREEMEDL S BLRBEN
TV3H, BRETRIBIZEEMEICGELTNEL
LHBMEINTOBEY R, 24 OBRCLD
BILRIGICEB VTS, N, NO LIADES K
KESAETIZIZEEICET 5 C & SBERIIITK
BERTH BN 5 TR BEHFKTIIN, NO L
AZFE#ICH 5E LTNO DEREARD S L
EHHkZ, NEFIKOWLTIE, NO @k X
KERETEHICEL TRV, TORE
DHBEEAMIC S HRT10 3~ 107" 213 &L,
NOFHAEDONO &REiIC 52 5 2B HIC
BOTRKRKZWV, BERICLBICONTEDE

B - MR

BN BB ENEL, CDEHNUEAIKIZ
DS LTEHBEEPNEFOEEEAELE
BHHT 2 ENE¥S. NEFEBEOEEEA
i3, NEFEESMRIEEL DENT &,
NEREFDLER. HEBSEICKE), (2), Blick
STWVWBEEZBE, dIN]/dt =0 5 KD
bhbo NETEBEICEEEAULERT S
itk ->T. NO DAEKEIIFESICHAI NG
prengesncn s sman (=
BR&H) WX TRHERBRBTVWBALHZOD
T, TOHRAICREELZROFOBHSETDH b0
KRERTOREELDD AT, £0D
REZILICERE LT, 2KS0OMkEIEER L
900 R L RRERET~TERL (NO,,
N,O BA4EL HLBOEANEECE, THhHED
BANBET AR EZRBT LB ENW) BHEITH
X X\ (full kinetics} & FELZ &IT B) o

Lo L, TXTOMEKE RIS FERICRD
T DTREHERMIMBERTCLN»EZDT, £
BIARC & ICERRE TG U7 FRBE % &5
L, EDBEABVTNO £ 8% Zeldovich
BETHET I L BAT REKSTHS
CO, CO,, H,, H,0, 0,, N, BEAXHTE
L, #&1 OFRRIER D IEW K IGHE D LB K
VWG, 72&ZXi¥, OH+H2H, +0, OH
+02 0,+H, OH+H,2 H,0 + H icEH
2#RE L, O, OH, H BEA KD (B4 FH
HELOBEA) , Itk Zeldovich it kb
NO O4HE T RO HHER E03id b, NFEFICHE
EEALULZERT 5L & LA BHOFEEIL
BACBEELTROBOBLETH 5, BEimat
HEx 95848, AREEE LU TEARELER
T5LE, BEMNEDORHEDIILID, NO BE
DEREEEAEEB—FLIEWEALED 5o
K3ic, n—CgH,y — BKIEA T ADKREW
BT BHNO DEREFHERT o KEH, HE
KRBEWBIFIZNO ETHY, SBHELH
HBEICONT, KREEAE+1 5 K&
THEL#METH S, CDEHK, BEAES
ZICED, NO ARRBICAXIEENETE D,
BENEDHEES 1 BLIAKT BT EBHRET
&350

—_—5—
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REPT GTCJ 3-11 1975 e BRI
#£1 FIGR & K EE K k+j=AT"exp (—E/RT)
K+ k-
J K It
A n E A n E
1 [0+N,=NO+N 663x10" 75050| 1.55x10% | 0.0 0
2 |[N+0,=NO+0 898x10° 1.0 6520| 1.95x10° 1.0 38440
3 [IN+OH=NO+H 420x10"% | 00 0| 120x10™ | 0.0 48480
4 |IN+0+M=NO+M 644x10" | —05 0| 795%x10" | —0.35 [ 150030
5 |N,+M=N+N+M 1.89x10" | —0.85 [224950| 565x107 | —1.06 0
6 |H+0,=0H+0 224%x10" | 00 16800| 1.30x10" | 0.0 0
7 |0+H,=OH+H 1.74%x10"% [ 0.0 9450 7.33x10% | 0.0 7300
8 |H,+OH=H+H,0 219x10% | 00 5150 841x102 [ 0.0 20100
9 |0+H,0=0H+OH 575x10% | 00 18000| 575x10” | 0.0 780
10 {H,+M=H+H+M 223x10% | 05 | 92600 324x10" | —1.2 0
11 {0,+M=0+0+M 178x10"® [ —10 |117960| 262x10" | —0.84 0
12 |OH+H+M=H,0+M 840x10Y | —046 0| 352x10" | 0.0 [118540
13 |CO+OH=CO,+H 560x10'" | 00 1080{ 1.13x10™ | 0.0 25120
14 {NO,+M=NO+0+M 141x10%" [ ~131 | 71860| 188%x10* [—1.63 0
15 [NO,+0=NO+0, 7.65x10% | 00 430( 190x10% | 0.0 46630
16 |NO+NO+0,=N0,+NO,| 7.95x10° | 0.0 0| 323x10” | 0.0 26250
17 [NO ,+H=NO+H 350x10™ | 00 1470| 568x10% | 0.0 30950
18*| NO+HO0,=NO, +0OH 302x10% | 05 2400| 1.55x10 | 0.5 6560
19 |[N,0+H=N,+OH 7.60x10" [ 0.0 15100{ 20010 | 0.0 78280
20 |N,0+0=NO+NO 517x10"% | 00 26310| 155x10% | 0.0 64680
21 |N,0+0=N,+0, 517x10% [ 0.0 26310 327x10% | 00 [107750
22 |N,0+M=N,+0+M 200x10% | 0.0 61000]| 483x10° | 0.0 22540
23 |H+0,+M=HO,+M 15 x10% | 00 —990(219x10° | 0.0 45790
24 |H+HO,=OH+OH 25 xX10" | 00 1900{ 171x10" | 0.0 40460
25 {H+HO,=H,+0, 25 x10% | 00 695|6.06x10" | 0.0 57910
26 (H+HO,=H,0+0 50 x10™ | 00 1000(355%x10° | 0.0 56810
27 |OH+HO,=H,0+0, 50 x10% | 00 1000|564 x10™ | 0.0 73480
28 |0+HO,=0H+0, 48 x10"™ | 00 1000(521x10° | 0.0 56230
M=N, R=198726 cal /mol-K *: Ref. (20)

1—1-—2
X 2ici3,

¢ > 1 DEE

1.0<¢<1.47TI,
NO ORI BT EBRENTIN S0 TDFF
T 0, LIADLERI T KRS T Vb
BEICIEIFELTNED, 0, FFEHEELE

KRE‘WMIT

KEELTOE20Y 0, OH, HR&sTH

—_6—
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EPOTRTVBEEL BNBo TDNW, ¢
<1 &HiC, MMEE LTKRBEEFICET S
TRBEE D C & BRI NEES D
13, FEHLSOEHMED S, 55 E R



REPT GTCJ 3-11 1975
#= |
P=5atm
3000 Te=2276K AT=+ISK _

(ppm)

(NNO) kin

0 1 i 1 1

0 0.2 04 06 08
t (sec)

X3 NO DAREE (HEICKLEE)

ELT, O, OH, HEEAXRYD, NETICD
WTREEFELFEXIRE LT, LKZeldovich
BHBIC KX D NO AkB%K¥, prompt NO D
EAEETIIES > 1 THEANEA TS HE T
5T ENMHRLEREL TS, 6 >1 T,
0, BEMWHX, HEBRELREIBLEIEN
MHBHDT, HoyrFEsEallEiREL T, O, OH,
HEELXRKD H5EICIT, 0, BEAEKENE
BIRNFEIEE, 6> 1.0 TRRIGBIMNEET
ﬁé(cl;))(l?)

1—2 XBABLVKRIEBETDO NO D&
B—l D prompt NO O 4Fiig 73
{LKFE BRI D BEEIC BT, KERNH BT A
REGUET, ORFDOFHEEELIRE L ik
Zeldovich KM TIPSRV AEE NO
DHERRDH S C &5 Fenimore IC k> THD
5] roif’L(z)prompt NO E&ffonre M2iC
bHoND L DI, BREBEMT, prompt NO
DEKERZS DHNE & bICHTH, CDORT
3, 6 =14HMETKREEICE T 5 VHMEE
FLLRD, XD A2 KRE LTS, ¥y
BELIELKBLLTH S0 LT, pr-
ompt NO BOBEAMEMS >1i1CHD, TDH

Tldd =1.35H7DICIE 5 T3S, prompt
NO Ak DEBEIKE®ENEHLDH TNINT EY
wEINTH 5%6) prompt NO DAK &3 EER
fIICid, NO DARREBZRRt i LR L,
Bonhrchfist t =0 AL T (Intercept
NO &b xx9) RKHohb. M4 135~ DRk
~BLADTRAEKRTH - - KRk RTH 559
EHC L O, Intercept NO D@ iCxtd 52
DR - T 5,

prompt NO DA k4 O [lFD A IRE L
72K Zeldovich B TIIRMERELEVT &
BAEBR U723, KRATO, OH, NJETHFE
BEELECHACEREISHONICEETH
5o Fenimore @3 prompt NO #% & D} 7
Be, TOERDERE LT,

CH+N, 2 HCN+N
C, +N, 2 2CN

DiEFEAEE B, N, CN, »5NO »4EKRT
BOTRITOMEBAL TS0 Bowman' id
shock tube DEE®S OEF03E#BEELL
LiCH B ERET S35 13K Zeldovich B
BTHRMCHAHEKS (OR-F overshoot )
ELTWBS. LU, Iverach "9(1901, prompt
NO DA 29K Zeldovich ##5 T 51 B4
TAHHICIE, $>1.2 TOEFEBE R
BBED 10ME S REICEBBABH D, X,

PMRKELIBBILONT, KREBEHRTREAL
HRE LW T & ZSBAT A, KkREHRTO
&% 7 OFRFDIMEALBTH H, TOHBRZEA
T ARODIUTHSEL A bl b nT & EHEREL,

L7235 T, OEFD overshoot WX BHLK
Zeldovich DA Ti3 prompt NO DA
AT S ERBREBTNE LTS, HF
‘3 prompt NO DARKEE LT, Fenim-
ore DIRFEDfhic

C+N, 2 CN+N

DRIG%E A T30 Haynes 5043, pro-
mpt NO OARICES LT s hiidmHme
ULTNH, NH, Z2d#E LT3, LI L, C
NoDEZBHBORETHD, BE, ¢hd
DHRERH D AR B L U NO ~DBL@iEo

—_—T
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REPT GTCJ 3-11 1975 EE A )
ppmNO 80 | PPmMNO EREERBEICET B
6ot PRESHERR & U TiE NOy,
60r N,O, HO, # 4% 14

| a0t RAEZBL, 10
20 | 2 8 DRI ER
o COANE N 72 ( NOg, N3 OIc DU

GASOLINE

A TiR1-4, 1-5%

B, Ms5i3dick?
NO DHAREFHDE L
#, K621 0msec
oL E (NOJ kin
L FEHRE (NOleq

BENZENE

A

EERUBHTHEL
TW3b, NO DEEE
BEORKMAIZ6=084
Hle:iHdDiIcH L,

" ppm NO

ACETYLENE

: + FGE R R 12
NO DARE D& KIE
(21 Omsec, 100
msec %<& MRk
BESRE LN 6=

ppmNO

1 OEREA LML
Hb. M505 WM
kS e =0.847T
2t =1®%ici3EL
EHIEL TRV
i, ¢=1TIIRT¥E

40} a0r
20 | 20
METHANE ETHYLENE
o L i i 1 n 4 0 1 L " ! 1 1 1
06 08 10 12 14 16 o8 10 12 14 16 18 20

EQUIVALENCE RATIO

X 4

FRISEEBIAIMRHEINTES T, 4%DOHE
TH 5o

1—3 NO D4ER¥EE FifiETic, B
BEICPENFEA T B NO OARBE B L UBRRE
BHLFIOOVTRRIH, TOHEICEIH
TEHE L NOOEE BN S5 TH 5, prompt
NO DERBIZS BAHADC E, ¢>1DEAE
it PIMEE L TAKRBEICE T 5 EHEE
AW :OTRINOBEDVIREATC LB
ERBIAR LD, T TR, NORKERKT
HR L, NO, NOz, No.O LIAIKLEEET
FEBEICE > TWV3B ERE LTz n-octane-

EQUIVALENCE RATIO

prompt NO D& (KT X 3 £E)

BBEICIT T3,
ZOFHETIE, Kk
Ntz kDI, KEEBK
TOEKRERE LT
57.H¢>1 Tidprompt NOOKERE A &
ELTEZDBHENDHD, 5ETOERELS
ELXLTEZDEARMEL TS (NO) kin PEX
ERBUBRHEBI LD,

NO OMERIGHEEIZ X DLD TELS, Lot
AHERRT 3 & MRS EDOFBERWVIIWR
DIBEAEFOERBEEOTTHEKLTLE S
L7985 T, NO OHHEAX TH 5 i3,
ZOERAMET I ETH S, M1 OFHE
B, M3, M7k TdHELITLSIC, NO
DERAMXZB-DICIREEELTTFSL
ETHB0 Xy KRBEWTOEKRVBIENTH

22

— 88—

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



REPT GTCJ 3-11 1975

10%

(ppm)

(NNo)kin.

p=latm
T ETRORE

0001 [o10]] 0.1 0 10
t (sec)

X5 NODHARES (4iCk3EE)

———
— ~.

p= [ atm

10*

(ppm)

N No

K6 NO DIEFhEEEE ¥
BE (dlCkBEE)

AIBEAKTIE, GETOBEEML2ELTSC
ETHD, TDIHICRAREBEESTHE
ThbHo

1—4 NO, DAEREHE B, MR
HRE—E b SHE S B ERBILHHENO,
D sEens NP0 etz bobns
52 &, BMBEAZDLOLDOHARH ZBEAICEL,
FDHAFEICE > TIHNO,DEEHNILD %
Crc P pmesnctsy, chb0BRR
13, SIRBREES R DRBEEN AP _REKRED
Baick sk, ARHEABENORRTORAR

ELEA )

#=084, P=latm, Tc=2200K

2
R R N 1Y S
i (rwlo™ No{ T
p— NO} 0
— % NO, 2200
- NOz} ("NO)eq
TRl =
—
£ o~
2
=t

n;

NO, 1200
e

lo‘ﬂ /,///7
NO.700 ”,”‘(NOz. 1700
-
NO2, 1200
IO-n /l_- ~ | L ]
1072 100
t (sec)

K7 NO, NO,D%#

BELEFBBHIAIDOTRIEOLEEZEZL ST
50

NO, D4, HEICBEEd 5L LTIIEI
DWW~ B—JICEZ S NTEBY, £DHRT
& RUYHINO DNO, ~ DRI IGICHE S EE T
b5 s piEfEnTn a2 nl, cor
AEERLTHRMISBEED TEBISWVERD
NO, DAERMBRDAED SN L biEFHEE N
03D 7 BEIED 1 1 K5O NO,, N,0,
HO,ik 3% 2B L, 2 8 DERIGRERHT
full kineties RICK VFHE L7 NO, DA
HEYTH b, AAERMIT, NO, I3 KR HEKTHE
RL, BESZOAAEIBRIBELEEL
Tt =0 TRENBT:HLSHT,ICRF v FARICTF
D, ZOHBIBEDEBEICFEI-NEELAE - T
B, NO DHMIEEL LT3 Tc TO EHE
BE (npnodeq (n; @ i ROADELDER) &
O &L%RE Ltco EBED NO BEIZZ D higic
bbHLEZONB, NO,, N,O D#HIMHEIZO,

—_0—

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



REPT GTCJ 3-11 1975

DI Te BT 2 FEBEBEA{REL T
Bo WEFNDEHERETS, NO, DR, MR
CELES LT aDid Cernansky B(,ZO)An—
deraon 52 DIHED LBV & 1 @ K1Y THO,
DEET ARIETH -0 L L, NO, DARR
EEL BRI DICER U ERIEDOH, EHE
EPOKEDRSBENONRIYTH vV, HO, D
AR, MRICBEEE T 5 RIER@~TH 50 L
12T, b EEOENENEONATE
Ik - Tid. BEHRMITHES NS NO,DARRE H)
DEALT B ATREMDSH Bo

B L, N,ODARK, DR RIEAE LTI,

2109~ EZ 5N T 5, K8 IZKT7

10!
| #=084
P=1atm
T K Te=2200K
10° - 2200 1700

€
= -1
S 10
‘2.
<] (Andlo 1200
(NNo)eq
02— ———— 0
- (MNOdo Y _
(nr@o)o}-o
{Ni)o=(Ni)eq (t %NONO2N20)
1073 1| L1 L s
107 1072 10! 10° o}
t (sec)

B8 N,O DA 3%S

ERICEAHTHE L TH O N N,ODAEREE
THbo BEDOHNIZENODAEKRIZS L,
NO DYIPEEDO LB IBEEBENIZE KR XL
85T %0 NO DEREFHARD 5K, N,0
BT BESITEFHERMO R S S
I8 Bhe L LEHERMHICE 5 TIE, N,0%E
BT 50, EOLTNOBENBE{LTHEES
bbsd (K9)o

2. BRESURILKFERHEDBS

Fuel NO DAREEEZFH B IcwiC, KK
BEOLENBEIAREZAY, REICHKED
ERamEmz, hEERDE LU NO D&
AR, HEEE» S Fuel NO OXFHMHFE SN

ECEU. ¥

| #=084 T K
p=latm
Te = 2200K

10
3
Q
2
o'
2
[
I
T = 2/?0
L N2 0 %7k
—== N20Amt%
|0‘3 1 | L | ! | )
1073 1072 10 10° 10!
1 (sec)

X9 NODXEH (N,OICk5EE)

T Bo NEESP U9 gk 7 02 v ic Fuel
N & UTNHZRMLU, KREE, BLURKIEK
ICEF %5 NO, HCN, NH, OEE>HDRAE
55, Fuel NO OEBHMARBTIH 5, TOHM
B, (1)Fuel N 5NO ~DEHBIIKRANF
BKREBETAEICE T D, BETIZD. (2)
Fuel NONO ~OZEHIZ S BKRKE LB E
IN&L 1250 (3)Fuel NOFRMEDHWAICLD,
AR NO B33 7 53, Fuel NODNO ~DE
IITH, NOBEORMEZNALLN S (4)
NO DfaffEiZ ¢ K E W Z E/NE U, (H)Fuel
N®D NO ~DOEHBEBFEEIH/NENRERBLDT
Bo Fenimore™ 3z 7 L »#kHC Fuel N &
LT pyridine, methacrylonitride, me-
thylamine, ammonia #¥R/NL, Fuel NiC
XENO NOEBBEEHIIFA L THBEHLE LT
Wb Merryman(zs)tzt)‘ 2 YiCFuel N& LT
methylamine, pyridine, piperidine %i%-
UL, piperidine BMhddD — DD Fuel N &£ &
ST ERTEAEZRNTU B,

Fuel N5 D Fuel NO ~DZE#D fpi4
B#H& LTid,~N, CN, NH, NH,D L5
NEFZROFEEBELZONBH, ChdD
HRERD AR, MRORISIRKEANH 50
BAKREBTITOLNEEDEEZ Sh TV B,
L L, BBEDEC A, ZhS5DESDEET
LHRIGEBEBIIZEAEDD 5 TS,

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



REPT GTCJ

(1)

3)

(4)

(V)

an
a2

3-11 1975

RB - B

S EBK 743
3 Mador, R J. & Roberts, R., AIAA Paper,
Haynes, B.S., 272 %, 15th Symp.(Int- Na74-1113,(1974-10)
er)on Comb. Abstracts Paper(1974), 9 &%, kHK
206 19 SRBESUSICH S BES R E ¥ 89 F SR H
Fenimore, C.P., 13 th Symp.(Inter)on &&H (50-1)
Comb., (1971), 373, The C ombus- a6 = E, AR+
tion Institute " Lavoie, G. A., 2424, Comb. Sci. and
Sarofim, A & Pohl, J.H., 14th Symp (In- Technology 1 (1970), 313
ter) on Comb.,(1973), 739, The % Bachmair, F., 352 %, Comb. Sci. and
Combustion Institute Technology 7 (1973), 77
., 3248, BRYELBRATE740—5 @9 Iverach, {3424, 14th Symp. (Inter),
(49-4), 21, BIUKE on Comb. (1973), 767, The Com-
INGREIEMNS &, BHESHE, 39-326 bustion Institute '
(48), 3417 @0 Cernansky, N.P. & Sawyer, R.F., 15th
Engleman, V. S., {534, 14th Symp Symp (Inter)on Comb Abstracts
(Inter)on Comb., (1973), 755, Papers (1974), 206
The Combustion Institute €) Allen, J.D., Comb and Flame, 24,
Bowman, C.T. & Seery, D.J., Emissions (1975), 133
from Continuous Combustion Sys- @) Anderson, L. B. & Meyer, J.W., AIAA J.
tems (1972), 123, Plennm 12 (1974), 56
Heywood, J.B., {224, AIAA Paper. @) PFFEEH3 &, BERBHELEE M ERS
Na70-115(1970) (1975-3)
Meller, A M., ¥4 3%, Comb.Sci. and @4 Fenimore, C.P., Comb. and Flame, 19
Technology 6 (1972), 169 (1972), 289
Tuttle, J.H., i3»2 %, Comb. Sci. and @) Merryman, E.L. & Levy, A., 15th Symp.
Technology __7_(1973) , 125 (Inter)on Comb. Abstracts Papers
HBAR, F2RE4—-EvEIF—F2EBHEGO) (1974),
Osgerby, I.T., ATAA J., 12(1974-6),
|

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.




BEERAIARXRY —E DOFEHHE
B L T v o UoHEBEICDIWT

HEASHEHHRAER F B B —

5 E B 4 & X
1. XAME M4A%1, M1, K2 & LTHRTo
HEHSETCIIEM4 2FIEHB 300 B
HD2 EAERXHF A2 - EVYyORFICEFLT £1 TVvYvOEBEE
VIsk, BEEBER, T vV V/EER EWMERLE ” = " & 2 ke s
NTETW5B,

AN C D S B B0 FE R O B R8O — i B 7 k39
AAHEGTCJIEIAEYEHRSCBNTRE 4 —E Y AODR E 920TC
LrzsopommlcarTatbic, £ #HORRAEMEEZE 40000 rpm
BREBBICBIAERIRT VI V= F U IiCD 2 — & — & Al E 30000 rpm
WTHRRBZ EIR LIz, H Vi) 280 PS

vy OBt WIKS XUBEES

OO0 e

00

CO000 o0

® : | |
E g, el L o
, ] = = _ 6\\\ l’
r- ! - N .‘.;. 4
R V/'f; o ‘

X1 YTP-12=x vy UEEX

(850 4F9 A 5 HEMZA )

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



REPT GTCJ 3-11

1975

2 HRE—-EYORBEFHN

2. EOEMRBOBRZES

21 BEt A4 V<SOBRHIAMET
HEBAEL BOIHBRRBITICE > TS Y5
DO EEIHEBBEMEICIE LS L T
3o K3 ichERABE X BAORMTEH
DX EE S H O A ER T,

PRARERSSVE
0---0 A
x—x B

200
P o
#'
&uszkf

100

02 04k 06 08 10
ARZIFTRES

K3 4 r<x5HNEMNEESH

(N=40000RPM G=2kg s )

M e BB

T4 7 a=HBFrrrri4a7El, BH
¥, 0 H, WAGE - AELRERBEDOER
MRADELICHNITEATDH %0

IhoDA4 vR53EF 4 7 2a—FEMAEED
HTHREBRIELABCE 12 A, FKFFEEF
3. 8icxtL, 3.6 REELEVEALLLE
SNED oo UTFICZDERAF~XIE LI
B A R~ 5,

2—2 E&xH FEARoHEWEEKE L
TOEDLIINEZLHMT X b0

(1) d&EbEqg ry5DHRENDB,

(2) 4 vyRSOHUERLIVDBT 4 7 2—40D

HEREDID B U,
3 4 =3, F47—HE&bHMTIIH
BEELndie v F 7 LTSN,

ChoDIBbWFThICHYTE2hEH&oH
KT E2HENH L, T18bL, MoLDEFEIC
EoTA V5, Fy4 7 a—FOBMOHERDL
LB EBEE L,

2—3 A URSORR F4 7 a—HFD
FHA233 50K, $FRX—VILVRF 47 a
—HE2 LR (K4 —a) 2B,
4 UV RSOBEWAEAFEIco L LIEBOERT
—BABULIETH, R—VILARTF L T a—
Fo34— VO FHRICE > T3 EH I N,

LDH—CH 3G B4 yRIBOBEHSE
PO LN RBICBIR LXK 4 —b DEFICE
HLERLACECLA, MS5ICRTLIKEER
B0, T hddd vy =5 BMOKEHEHT

‘./;L

AN R R 3 3
N
M
{

AR Y

4—a 4—b

K4 4 <580 ERE

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



REPT GTCJ 3-11 1975

Bl-4v5 GL-B5-4C

N-yLRFi7a-T

/
— 37T L ~
30} Tadte /7 N\

725}
1

20

1

X 20
10 15 kgl
K5 F472—FOFMEICELHE
AN
BY 39}-1E* tom

X6 A4 R/ CF A —4&
SrEHMEINI, COERTDA 54—
VIIEFEOY —VERRERNLD, RLEKDOESN
&) - BREFTIWNI OIS, HWFERY 279 F
WCERBICED 2 YoM ABEOREILICTS
& Dint,
PDEDFELCE > THEEDA V7 OBMOD
BHARANT, EZITIHE6DA YR D LD
KRI—FEME S L CBEDOER/ Y74 —4 (4

/ A>71-4(B-B)

ARER - MRE

S 41

By} !
30t

-—— GL-85-TC(10-6)

-——-GL-85-6C /
—-—GL-85-4C

10 15 20
F¥(gls)

K7 450
VFEa—YNR AT a—Hh
FE-HOM) EhZEREBC
Woteo MTWA YFa—44h b
BOHE DA IKERDO—FI RT3,
By PMCEDA vFa—SDHEE -
Z2o— bIEBENT B EICL >
TIRIFAKICTRE L UE 771k 43
EFLTWS,

2—4 T4 7a—-YOHN
T4 7 a—FOUEERDIVES,
BETHERA & DEEL I DN
VETHHH, BETIRIT O
BICESTHWRL, LichB-Thd
A RSsOBOENES BNTF «
7 a—YOHWELZRL EICIED
D, 4 VRIMBENETF 4+ 7 2 — L R
WAL LI —HtEE S bt

M8 DFIE—F 4 7 = — P LTEHTA
YRSGDA VT 2= WEDLZIBARORKEKT
Hbo 4V RIOBEHRIRTICRLIZESDT
HEPOY—Y - Fa—2EbbEOHICT 1
72— TREINTNEDTHBH, 4
TMBLZLINODMBIEAALTE T 5,

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



REPT GTCJ

e

/
LO} 74 72— @~ D-85(28)/

3-11 1975

7.'7“/“ _Em%g

GL-85-6C
-—-- GL-85-4C

30 r

25F

10 15 20

=¥

8 T 4 7::.‘—#"3%@1#5%

40
( GL-885?-L§.‘ 9
D-85 26
\\100 GLA-91-6C
D-91(26)
39 b GL-85-6C 6
D-85(26) GL-85-TC
N 8 D-134008( 28)
%= L GL-85-6C
o) ¥ D-85(282)
‘ 5
38
GL-85-6C
N=100% oL Nacs-sc C-246
_ B-
MR N
GL-91-NC
B-NC 8\)
GL-91-6C
S J 3 B-NC
GL-91- NC /
B-NC(—1%#) 1
a6}
18 19 20 21 vy
7 ¥

B9 EKERFFB

M o AR

4 VRFEDNOTHRED T EDNZ Bo T2
EZFEBRE TR T 72 —¥45RTBEK
Lo TH—VHBRIKTICRUICA Y5 B
DY —CHELOELIELEE, TDXHITA
VRFEF 4 T a—FPROHAEBEFEAE S 5T
VI

F s 7 a—HFIODOTRBRE LA FDOEHR
fEABCIEN, 4 YRSFKZ v FTHEDAE
AT X1,

PIECR e XS EBOEREB L 57
WRBATRR CRT LI BELE
DEIEDBFON TV B,

3. 28B4 HARXRIY-E DTy F

U —-HiRERVRTMBEROESS
HEEBEBEEDO < F 7R, HRE—EVYDE
EERBERB TN ThORHAEAD 20 IZDE
ETHEHLTOELESDARATEEE I,
MBICHRUTEIEL, 2&&E LT VY Vit
HoOMELRIEILEILDEBRNIN A,
3-1 <9 FUICRETIER DX
WRTHOMN7 o F v ICEBLEBLITTE D
PHERICT 5 T B
(1) FEHBRBEROURE R - KRR
&)

(2) FEBRERALZ KT HHREOMRE (F
K - FENOHHIEE)

(3) fEFFEOMmN (& ICHmLSHIEB Y —
Lo DHEN)

DS B)ITHEAERICEOL TIRIZTEI L,
HERHIUT T VY VICHEA AT S LIFICE
KICBWTEIEBRAERZT 5, D5 B TE b
BHDIID2EDLESH (O~BRIN2BHDC
Edo

(i) @0 BRKER (EHFH)

(i) ®>@ /7zZxnKy 7R (FHBES) 2

—bEv)
i) ®>©@ #2—bvA4vy2—2F—-VF,
Ta—H (¥ —4—tL )

tv) Q@ ¥7—-42—-EvF 47—

V) > F/—Xb&7 ¢

THhoDS B, (i) i FHO FEHBRE
F (v aDhilidd) OMREiIcEEL B XIF
TEVWSATEETH LY, ZOhTHEK-E

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



REPT GTCJ 3-11 1975

BHAERBICEBWWTRZEWAFRDOT vy vikE
33 ERASEDHARE (DD EfRD4 -~
HoDHHIREE) 2D DK N TedicERE%E
R LICL Vo T TEDIEEAT 12D A

—bEVBREKE LA THEAEREB IV

—EVEDLEMEEZ L VI ODLIKEND S

LEZ T B, X5ILZDEHO-DDFKEHLS

iz ey — 2 - vOREFEFICK > TKEL
ZALTE2DOTCERBBOREDRICEEL B X
BT ENS b 5P

BDHSLTEOLIE G DIIBAT D EE > —
VBRI SDESKHEN -0, @—1) TH
5T BELZOHNWESHEKERTHONS &
LTéd, BhoBBNESRICZSINETHRD
LD 2EHmMICEB L3y — LVEDER
BE - BET - P —NVERADERELESHEICED
WK WERICEREINTHAEDT, T vIvic
MBAAEEE Ty F VA 10T L
DAERBAEHELDEMNH S, ANDOEELOX
ICRT o

(i) "ZE/ ZIVEHFAEICRET 254,
2 BDBEEBNE ML 42— YAOR
Biz20~30TCLERYT 3,

@) " XFEIck D Te 2 —EICRE
TEEA, 2%0ZEK[BOEMCT LA
JZAnEBS T EICkD, HAHR6~T%
ETFL, BMEEERIIS~6FBWT T &IC
£ %0

L7ets o THE , ANVEFRFABICHEELE
HETHNEY A I NVESERBEORRNLO N XR
HEBOREAL L ond, HEEx L konic
A[ZE ) ANABRGIE T — 2 - VHEDET
ZEHAELTOHDDIET EEBRDOIET A2 EL
&z, L ZDRERXOLHTAEXL,

3-2 EEREROBEGZIOEDR b
S EQHERDBEBOBERKETH, thoE
FoOBAREIPNLOLNEGRESTA - fEBHK
DOHEBFUOMBETNKTrC LiIK1E %,

EIE T (=Tep) BREMLELS EFHE
gho<fastc/ ZvEy 72 ZROBEDIHEDL S
IMTIC R BYEERESEL », BHOEE L M
AICIET 5D, EHEHXSDHTHREC LS
BB L5 & MR IC 1T B BEE Tg) i

WA - WD

BLTRDE D ETHIEFFIRDOET BN %
WAL (T Y Y EBNTEBNESERT
ZDI3RE) , EWVWSHBEICO>DEHI2 5,

ZZTRABLU EDFEORMIC, BE - E
He B -AEEEEELAERKEL, FEXRD
HHE « MBOERENYE « KBEHH IO DDHVI
EERETrEULIBRRACT VY VY EBEHBA,
BEROERDEA S IR A#HE LT E
FEER o/ 7 460A LT 5,

3—-3 {gIE T T A &S THEE
T5ELTEHLEQ-DNEHNEK - BIERE
MLTGe (RE) - Pp M&E 5. 2TTE
ZEEEICEEST T (G/T/Plp BxE3
&L Be L L—HH ARERK#HD/ YT —
N5 UREE—EVHEDL PR/ PebiE b,
4 — & vBKRREEH L D (GV'T/P)ahR
Fho CDAHIODDEEREN—FLIEVEA
HAREBD < F vIBEhiENEN>T &
iy, FRigomEEHH s L2 - D
HEEHOEEEZ B ST LICIE 5,

FHEDEAICII T TICFMHEERDIETR
NP X ABIEENIE I, 2—-EVYOHAEICT
JANBEEH Yy b v — ZERBEORHBE
EMB OSBRI EREENICIIER
BABIET 2 HBEENBT BBV, TTTH
BRKDODHICAOLELODLHENDHITEDLES
DR OEXDOHEEAWREL TEHL L LTS,

(1) EHLOBHMERICE > TEHHBITH
BAEERIICP D XD

(2) = - yOuE /) ANVEBELS
WKE>TEORFTAFICELS £y P TS
(RT—2—rité-> THBBRKDOEE , X v
2+ URADHT, HEET - @B HETR -
— 7 W AEEREFEDOETE 8D, i/, vz
PAUIAA T &5 & ©— 7 M F [ dm 3B DS E
ALZIZ0, a—20Y T4 YNNI ET
EbHb),

(3) A BEMIC—FKT 5 Do

o555, (2, Q)FERLTAIZE, XAvE
DIRFTE - RUNBBREEEBIESTHLOH
AREBODEENENED LN 50

3—-4 o AR TRFEROEE <
v F LTI DNTDHE LI, ZD i35

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



REPT GTCJ 3-11 1975

AP BERED - F Y7 HEETH b0
FIBED < F Y IEEICBOTEERED
NF= U TERBL TS, bbb, ARG
SEMEIRPO T Y MICRART S Gy — Y
MRAEL, SBLUTHERANOLL GV, Lk
LK H~2 EMmni B RE2MEE UK
Wit Ta—E v/ A niCETHH—-C% 0D
XBT L, ZOFNEHTRVII T TRE
Ltcfe BRSO DITL <18 5T &%,
OB TIIA AL —EyHEOEEa—F Y 5
FRIC@EONIC K D BRZHMEAB = Y 7 2D T

B WA

KEEHL, —BicESRhegsgitl <y 7
VIO St ERE, AR DOELESHE

o

B EZH

() bl - B0, BAKFRE — v ABRBRGBE,
F3EEEMS (50-5 ), 61-66
(2) Kutchey, J.A., 3014, SAE Paper,
No 740164 (2~3,74), 1-10

C197TTEEEB T A2 —EU2BHAKRSE OB L LE

AL I ASTLRAMORLELALSI, BEAHN A &
—evLeFHE (GTOT MEk5 197 745 BRI ISVTH
AHES: (J SMB ) 7e bOVCKERIRT2S ( ASME) &
HETHET 197 THEEBH A X — L VAFERASL” #
BT o L e h ¥ Lico

Baz OFFHCIIF A 2a— VAT LBEEDD
5 CIMAC(EHERFHBELHRIFL12E 1977
FEHEFAL” LHEINETTOCT, BHREDOZSER
LER LEE Y FA—mHcE S clfr U e
TR EHEED TR D 3. EROFEMoOX &
LT s LR TR T LOEHEL
¥4, BERETHERL Tk I THIEEEHR
B TFHEOHERLIDTIIET . @RELEBFELD
Fi, S OmXERYHGTE T2 AREERAK L
F7o

E
5| B :1977%45/823H8~27H
B A R TY Y AK T
ERASE RMLEFE, DBERRB IUHEHHRT

HECHEZE (A - ZORBBEKTE)D

4. RBYAB FAZ—CV (R AX—-EVvH
1) BT HEHED SICH FTEED I
OO EMABLTRERO b OXFEAE L

W N o=

95, —BEREOLDOFRATLREN
CELEDHLLDITELT 2D IRA FAx
4

© Aerodynamics in Turbomachinery

Fuel, Combustion & Heat Transfer
Strength, Vibration & Dynamics

o o0 ©°

Materials & Manufacturing Technology

0

Control & Instrumentation

o]

Components & Auxiliaries
Performance, Reliability &
Maintainability
o New Application of Gas Turbine
72T, L WTEBROM I B L
R
0 Environmental Problems
o Energy Problems
© High Temperature Turbines
5 HRAHE I RXRBROBLIAKZIGTCJI, J
SMEBIXUTASMED=2D1 ~ & B UL TST
5T EMTEET A, REDORTE, ERIRDMILD
Bk, Toficd « HHENRDY 3o FFMITE-
TRELOEHLET,
6. &FFHE: GTOCJRVJI SMEXKEHTS
BEORUBEBOFHLKR ORI LD LD TE
T‘TO
a HBAHIBR: 1976%F5H831H
b MIEERLHMB: 19764€6730H
BT A AFERT, MERrEDH 4,000
BMELLET,
c ENEHAIERHWHIR: 1976FE1 08158

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



BEMAHRY —E DR
THImDOEyEEZTORRE
G/ NRBERRE R R (T YUYHIRER) FH O OX O 5B
% /7 ” ( ” ) ﬁ § 5{3 %
® ” ” et =) & JIl B #

1. XADE

HRE - YOREBEHERZ, 4-E
AOBRED EREZTNICHAE D @ D &
F, g—ErvyBIUaryFL.o 4 —DEhHERNE
EF PVHOENBREREDOFERICK ST,
Fa4—ENT Y VOBEBIEBRLTICT AL
EITFMICHRE S R E N B D3, AR B
DOBRHEERDEBETH 50 —H B AMNKED
BEHHBROMERIZ, EMAT vy rick ST
AREIRTHO, TDIHHEWMAHT R E —E I
E S THRMBOEFTINHADEZHEEL 5 B
RMBRERETDHE, Ty vazxt, HEE
FJUBHMBEAT 505, FlALE L TIIREDIK
WDOHTIEL, ST RABEEOIETBLUHER
BEDOEREE VS ANFERBEICOEHFNT X 5,

BB oERE LT,
(FER) & Regenerator ([Al#z&E#L) 03
), Regenerator (3/N}l, BB LU EHEE
(REZhEI 0%B) EWH5BNICEFRAEHET 5
Ko, [BERESDER Y —v (£7 Mils LU
cEamMomE) DRAMICRIENH D, 4%
AL —Erryd YOFREOEEREN
W ERY 20T, BB IICKT 2 R ERR
DSEHICIHEEICTE 55 Recuperator 2{RELZIE
53 Regenerator ICH LKL (8 0%) B3, ¥
— v FDREEIR TSV D TA % Recuperator 28
Hhicts s Bbh b, L L Regenerator
L, EBEBIUHERBEIIAZLKE %,

BAZHERDBAR FORIEE L T, Recupera-
tor (&R, 7 I+ 7) IKRSGT, LITDC
EMELENL B,

(1) =¥ BEE XAl Mg g

Recuperator

(BM50411 810 BIRMZA)

AT 5B ERSREZEICK DRET 2 EIG
TN T &= B RS

(2) HH (REZE, EHER, BIHBEOD
compactness )

(3) 2=t (B FE#H)

AIHBROYE, AOHMOEE (2 R b,
BEBLUMWMAMK) &AM HHEEISEDPHZEDL
F LD, ¥ THRecuperatorDEIR |
DRA VFEIESTo

2. BElRARY—E DI HHD

K&K

BIGEEM (74— P4k, 254 257 —-HH%F)
THRPOH R 2 - v ARLHERIT, FRAH
BXUA Y 14U 24 EHljAL L TRegene-
NBFETH B, —f2IC Regenerator D
T v vEEREI, MY 4 F~2 5 DDisk
AEBETDHHEBEZ O, L1 5V FHD2 S
/3508y (350 ps)P, BRIEDZ
SARF—fADLHICT vy EHAET Iy
7 # Regenerator # 1 Disk B\ EX b b
5o Regenerator 3% ® Disk ODEILLH
vy BEABEIREN, Disk &7 1 0mdsid
EERATHD, 2disk HRTHKH400~500
BADBY L 5 b THAS s AsBELTO
FIAICH =R YICKB5aT7TDOHTEOBH S
D3, HE3K Regenerator (1[E— 3 7 IHICHEFHHZE
[EBBEHT ZADBLHICHENDLDTELT ) —
= VIERBH B LD TEID, XL~
£~ Fl Regenerator D4, L7 7 ) —=
YIDOHREBIRVBFTEROESHDR T
%o

PEHERTIC 13 Recuperator DIREXNHRIZT 5
~80%THY, Regenerator DREZIRIZ
88~90%THsD, K1ICKTTEL Re-

rator

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



REPT GTOJ 3-11 1975

generator DZESHNEI~6 BAERT 5
ERERRIE T Y sMHHEEL TS 5 Regene-
rator & Recuperator & I3PEREICIZAZN
23, Recuperator F&[EAHICH L TH4F
BISRIEIIIRE LIS E bbb DT, Mkl
Recuperator DBARAHEAMEL 7o

A e
f

oo

o 7

b

% T ~3v@@gw

;] s J77=0

’g (Recuperatar)

B3 /T{/ EEINE 90%
4 0)-73 &) HE R (RE)

(%) (Regeaerator ) Ene 7
-5 / j
6

1.
2. 9-E AN T 2B 1360°K

= 3 9-t L% 90 %

4. 2.7 L% 80 %

0 2 4
BRI -7% (%)

M1 WREZERE)—7I&

HRE—-EV/T IO, FT4—FELL
vEHBAG L ROHEGR T v Y & LTEA
ANBredicid, 2 —EVYADRENBRD
900~1000TH51100~1200T T
FRI2CEBHATHD, 2O ARLHRES
DHARAADRED EF L, K2ICRTTELSK
BWEDRS BT 2,

BHAEDEE 3T Recuperator D% (X5

£ B

B /
R4 b %

/ g-t~ |89

5 / 2507 80
JEERE [80

¥ ¥ B (98

s /// & M 98

< T7I0-7 |15

T e w05

W FRAM |32

(f) F = m o

WS 35

9-Y L2784 20

Nk T

s 5 770 [ 1.0

BERTA7:-9] 2.0

BZAB 20

BRI 70 |30

1100 1200 1300 1400
J-voNTgmE  (°K)

K2 #2-rYALQRES:SREETH

CERE T

YLZR%, FISUS304) 24 2AQERE
T00CHBETHAD0 THUULETIZZ—/¢
ToA4 (FinzFoq, 4 vazn) 2H0O3E
BN HAHD, 32 MDE VIRBHETH 0
Regenerator 73+t 5 I v 78 (#2770,
GM#tiz£RE®) TH, SRILDHnjci3
MTEABENHD ERICED ¥ — sl # &
7%% (JEHS BRETHLENDLATOE).
INODORIBEDHRD 12 IR 5 1 v 78
? Recuperator MAMILIE D EH>TH b, Bl
FEA—T VR e 4] /4 240075 & D3BH%E 4
HELTOBED, £ PEDOREE, a7DH4R
— FHICRIEEBH D EHTH b0 £Hax bid
ZAFVULRADBERT2.2 FLkETHBD, +
735 2130.4~0.8 Fr/kgWTHzrEED
NTUW Bo

VITICYHOH 22— HRecuperator
ZPE L TEDOBEAMN L T X0,

3. Recuperator OEEL#EiE

HRAE—E ARSI E LTI/, &Y
BETHLEBRETH D, COAEMET B
DIF—MiTa 37 FRLKHB LD b 6D
THAHD, COMTHRE—EVYHICHEZ S
DELTROFEIEEDND 5,

FTHBCLIONMRTLLELIDEEDTH
D, TOHRIIK3ICRLTH b0

1 (RBALBRIBBOREICK 298

N—TF Y FFL— b
FL—bT 4 ‘/%{FD—‘/ﬁ-yfﬁ

[ T 4= FFPL— 74 VR
'7_:-1.“'7“5_%

T, TNODEHMELSED L ICHICIIE
ADIRD 7 4 ¥, Fa—T7HBANNLATNS
H, TOREMLBTEDOAEK4, K5 ICRT,

BAASHads DHERE IR AR 22 S & HES T R D i
HICE »THEREBEBELZDT, HEEEH
HE1HFLIE 70 -FERX8H 5. 2OHIAEK
6 IC/RYo

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



REPT GTCJ 3-11 1975

)7L AF, Ya-o TR (d) F21-T5-%

B3 (mBAARHBEOHE

W

4B 3B TL-T
\tj>§iségz/
A7 b4
-N'"T71 2o b T4

X4 74 vOREH

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.

B B

4. #X#zE (Re-
cuperator)
D HEE

4 -1 FL—+7
1 BRI OMERE
FLr—t 74 VER

7 4 YOFER (B F,
vy F1EE) ZHHRIC
EBETXH0DT, B

R R D DR BE K
(B) % vuIHEIs &M T
K& TBHENTE,
B RE T B A SR A 3R
HTBZDICHEMTH %0
Wt TR LI B
#a32 (60 0 PS T~
YUR) BRELKME
=3600n/m’, HX
iz 4 =2100n/m
LT3 ZOH
RBXSICKkELTBLZ
EHARETH B8 T
VAN ) B dhy AV AN S o
DRIEIS E TERHE
DERDBREE N, FE

ZINATN FA TN T2

X 5

F 2 — 7.0)1@&



REPT GTCJ 3-11 1975
yi
=3 E
I D e
2 1 U] B R
Vi
= o —
) ) S I S, 2
S % —REKRE
//
+
mR ,x::ﬁ

Z (BRFrEH)

X6 #AZHBDO T oD

HEK, a X M EEERTNRIERRTRE LK
DEICLEEEDLDOBELTHLLERATN
%o

%£2 FL— 74 VEKHBBEEFET

HH 297 imgf # 2B E =B

7 o — E R Z 70—

27w %— % ) [ 370 | 370

74 vEBX-Y{m| 23 6.5 (28
74 VEyF o« X (mm)| 1.6 3.0

Iz ER (n/m)]|3600 | 2100
74 R F~FEED (mm) | 0.958 | 1.75

{2 M

7 4 ¥ K & m)]|o1 0.1
7 v — & (om) 0.15
FRAD A .
N ATTANT
S Al N

370 = s

-l F

7 FLr—br7 4 ON=—TFT VS
L— R BR@mBEOREE

BRI

Fl—b 74 YERREEBL LTN=T ¥
FeZFL—LtREFTYhy 7RO 2EHOR
E2 4T >17DT, ZOFEHAEER 2L, /N—7T
YFe ZXL— MEDERERTITRL, £O%H
BED1 HAEX8ICRT e WEUHHREZ—-—E Y
TV VDR AR ICRT .

—_——F1-7F-
— 7Lt
%o
80 .z
e =———70 A
S
(2
5 6 60 (%)
;; L p Pa N gl
% et
2 2’/ﬂ 4 Pg
2g | _ | —7
il 2 ===
aPg 8Pq
(o/O)
0
0 20 40 60 80 100

Ty XK %

X8 Fo—75—-¥F, FL—»>FeT4
viEs ot (GHEE)

EREB
sl 635°C
psb % -2
=46 600 PS
H H
200 RE
ATV Ty T

y-£y  g-cr
X9 /WNMAHREZ—E VDT oKX

4 -2 Fa—7 7 -FHBRIHBEOMAE F
2a— T 7 —FERARBBOL BT 2 —7TDERICK
DRBEDODTRABED, HATH800m m'k
Wb TED (LHORIERTF 2 —TH#3.4
mTA =475m/m, F2—7&24mTh=
675m/m), FL—bt7 4 yRICKHEKLTIZ
EICPi, L LEESEHEBEBETH 205

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



REPT GTCJ 3-11 1975

FL—Lt e 74 YEKKHLUMAKIEBNLTH S,
FLERCE 5 TOANAL S DOMNRIERRET
LUV VEBCHELUICERDODAEN B &
IRMDHD Bo
BEF2—77—OMREMNEICRF -7
DEAZFM UBAKRTEY O OB F A K =<
T3 htkE, T4 vy ER URERL
M EXEHEREND B, ML EOR
HEEINTBY, BIEODET ALY a X b
BICIE B AL TH B0

BIELICT 2a— 7 7 - AL HMB DO HEICK %
VEREIIXI 8 ICRT EBDTH b0 B 7 0—JE
RIER2BICH T 2/*22 0270 —-TH %,
ZTOBEDOHELAR 1 01CRT,

AR - A7

TL—F 7 4 VIE
R E L v v

MBI 2T ¥ L RATRIEATT - 712, I
1 1IHRE—E YT D CHHE

Lf:ﬁ/ﬂf&ﬁ‘j—o
5—-2 HEFKRMOHE
1) 74 rpk%E

Ay —+ 7 4 VORI BICIT,
Fr—o—nilX 3k £BS L

X110

5. 7L— b7 4 EHTEBOSE

faR

5—1 RR-#BEE —TrFFL—t
Erorhy 7 (WTHhEZ 70—-) D2
ERORIEAIT 108, T Tlr/N—TFT v FF
L— FEIC2NTDON S, BEIdoERE 11K
REHD, DEBRIST LY VYV IEDIZD,
Ty YOl ~E A4 DDOEET HLHICKE
S TWb, 7, 1R 2Z LY ML
D, TYIYMHA FNZL S DDOEET %o

Fa—T RSB DIIRHEE (216X V)

Z L, ket OB in THE 1S & a8
B0, YBridEEEN O T ETHT

- 120
(2 AHIMFELBIUASMIE
B DS e v—+ 7

1 YD) A O EBIEREICE <,
UL bEMELIEREAE L THEDTH
K nEEFRA Lce FOERSK
ELTIREZR AEHBIUERTH
REBEZ o B0, WEEDA S
TR ETHELBE LB LLDOT
FiKRFAEHNB T &I Lz,

(3) A58
AI5MELTIE, A, =vrvbrd, &
59, WAIRENBFERAETDH 505, SHiRE
BE, Mgkt a X b REEREBELTRLEN
TNB=y T AHIERHNBET &I LI = v
FEWVFRAHIMD 1 BIZAMS, ASTMKEET
Hgibdhn, XEDOY yr—nvaox/ 11 (7
mEZ=/7u71L—X) 2a—x bA 2tticT
MRINT 3B, HEATIZ1 96 84T I SiC

Download service for the GTSJ member of D, via 160.16.140.208, 2025/05/27.



REPT GTCJ 3-11 1975

Bl INtce HIWCFR ==X NVRAHIMDHE
¥, MRBIUHEBENREEZRT, METIZIF X

£3 =9V RHIHOBK, MR HE

=7o07L—X| 125 L.C. LM 130 135 30 10 50
#1| AMS 4775 14776 | 4777 | 4778 | 4770

:; ASTM |BNi-1 BNi-2| BNi~3|BNi-4|BNi—5| BNi~6 | BNi-7
K| JI1s BNi-1 [BNi-1A|BNi—2| BNi~3 [BNi~-4|BNi~5| BNi—6 | BNi-7

Cr 140 150 7.0 — - | 190 —

] Fe 45 3.0 3.0 - - - - -
" B 3.0 3.0 29 |30 20 — - —
# c 0.7 01> [ 01> [006>]006> — — —
B Si 45 4.5 45 45 35 102 - ~
% P - - - - - - J110 |100
TN ne | nw (am (ne ne |ne | ne (ne

EmmAECC) | 977 971 971 982 | 988 | 1080 | 877 | 888

AR EECC) [1038 | 1078 999 [1038 J1058 |1135 | 877 | 888

ALt (CiZ) |1204 1093 982 982 [ 816 | 1093 760 | 857

FASHMELTLC, LM, 502 BUHET
A LEfT->TAERS 0 2 BB AASHMEL
TEE Lo T HB5 00MEIRILC, LM
ICHEB LTSV, BH (X7 Y1 R) OEE
ENFURABENTED, FLEHTBHDAH
I TSI BRSO, B ~D LB &
b A

(4) B8O BE~NBLETERICONT
(@ KEHZOME

L5805 S EBICHEET 2Bt s & TR
T BRENS B0 7 v — LB LHE T
Ihic v, 20BILEHEAKL 2 DBML, &

Ft} 00
20 £, 304 +4HF3F|-+4H20
Fe
0
/
L 5
4205 V
28
5. -40 2~ —
AR Cr
Q’x {
() _g0 AV A M0 | Qo 43‘9
h <28 A220;5 85
Mn »
)(‘e:L Zv
-0 ® S
]
&
e 800 1000 1200 1400
= &)
X1 2 £RBOBtErTFEeER

ECEC )

TV EIC K DIRT o EBD A SATRAEA
ZDSHIC K DEERITAH HfFAEFT S 1o HiTid,
BRABECTVERIDRD SN ZFTESAL DMLY
KL< T 28 MHD, —6 0 CLUFTHINEA
IS NTe BEAN -6 0TCTENH T &R
K332 0 i M T 50 T DIk FEHE,
RN, = T70Dy— 1 It 5SEE AL
MDD B,

b A5ff=2F=
AAMICIIERHICIHEL THRES S = F =5
Ho, #LTHHATHAS et DT,
BEASIMNRAFOWRBEELHEENL S,
AHIHOMFHED R F=BHEHETHHMBEL A S Hd
FTHTTNIZNES, A OMTIRICA S MO FHEN
L5IVEDHFTRBRERI. X1 312ZDHIT
H 5o

CYARE

N A A A I

13 o—vrwy b4 RICEBAEMLE
®) A5%

FARFRERT (1 K%

X1 4

Download service for the GTSJ member of D, via 160.16.140.208, 2025/05/27.



REPT GTCJ 3-11 1975 W e R

AIMDIHDFARFTERNAEZK L 41ICRTe  DEBDH B, BMLHWMBRDOEABERDI2HHKR S
AHIMEY A 7 aldX1 SICRTEDTH b0 ROILEBL LT EnEE NG,

5941
YPARELD
P

B VI EED
S EDSTD

WM

K15 A5M84470

FHAOIMNBKOABIAKL 61iC, A5 FME%E
K1 71CHRTe AHIMFIIOTNEBIFTH 30

M18 KHSIHM, HHME8HD 7 ok

6. Fa—TS5-EHTBBOAERR

6—1 T .88 BHOF 2 —7 7 —
A DF 2 — THBIZ R T YL AVBET
b0, TOMICA yaa 4 THHRMEETT- 20
M1 9ICHARE—E VT VI VITEEZELIIRE
7RT o

K16 AI®kAE (rERD)

K17 »A5#&km (5ERD

K19 Fa—77 - FEELHEEGEBERNK

(6) A D EDRE R (v >600PS)
AN 7 oA 8ICRT, AD
I A S DS, BHME (v b, 740 7) 6—2 BERHOEE AINFETE

BLUZOMICH BMBEBICE D5, filic AT /NN=T ¥ FF L — MEAK RGRO WS
e, BVERILE. KRN FRILEEH 5 085% HiEEEBLUTHD, AO>HEBNI —7(50)
DOREERALSHMOER, AO5MEE, BEEICX RV £ THERICDODTDHBN S,

Download service for the GTSJ Member of ID , via 160.16.140.208, 2025/05/27.



REPT GTCJ 3-11 1975

() F 2—708ELIOMES

Fao—TORELLTIERLEEEED 2 DB
o, BEWmBERELTIR, 74 THEERS X
WATHI ULicF a—7x2Rtce 701 LIEEE
BRImEREBSANDIRREZEDT, BAD
HURWEESTY IR ER 5T
SMEDNH Lo M2 0WCRF Y LADF 2 — 7
WEUIIEET LERTo

7‘3.“’7'@?&.?%'7 L

X2 0

(2) A51F
AHMFHONEERK2 1 ITRTBALIFIIE
{Frtsbh T B,

7. BX#EzmOTXb
RIEL-BSHEBIIELGHRNT X b, HEET
2 b, BB AINUVRATRAIPBLIT T VY ViIC
%%L‘C@iz F’&ﬁ“:‘%ﬁﬁ%iﬁ%ﬁo 720
7—1 ABRFTXH AR SSET LB
ZHRIIEES kg /I TOELKEEA NS,
ha kit AnBhiRdxE 7 R b Lo

7—-2 FTRAIMXUF HiETF 2 b LU
By A 7072 FPRAOXYFORKKAEX2 2
KRS o ANV FIT 2 BORA S A RINFICH
AT AT AR EMAETH %0

7~3 MEETXIMER HHET X b3
ZHAOBLUOESHAOBORBRE, EH, W
BExilE LBEZER, EHEE BhFEEKD
oo TRAMEROLIBPELTCF 2 —7 5 —FED
bDAEMK2 3ICRT o X8 DEHEME ELET S

B - B

A RN E

XM21

559 ) ALK EE

7 2 b [ B

X2 2

CEESERIFEBY OEXQ( T B, ER
fOENEEK IS 7 FBOBEABETFELOES
HEMEEL ORI 5T

7—4 WMATRIMER  BS#@BET v
VVDBBEBIUOABETARGEBIICET B
BJSNIC X 2 EFZFBBBORRENL D, AR

Download service for the GTSJ Member of ID , via 160.16.140.208, 2025/05/27.



s - MR

REPT GTCJ 3-11 1975
75 A
70 %
ol
65 f
8 — )
. \
28
Hh 6
i*
x4 "
AP
L]
LN 1 \ g
— 25 HRZ-—EVvIvy U/HEEH
[¢) 20 40 60 80 100 i
w Ko7 % S
M23 Fa—77JERAHBHRET R
FMER (FPL—VFa—7)
TYPICAL START-UP TRANSIENT
N CAS IN
= AR_IN
pus
TIME
% TUBE SHEET AND FINS
; ———— —HouLow
g /’ﬁ—REINFORCING BARS
TIME
8| soup
g N CONVENTIONAL HOLLOW ~GHANNEL  WELCED
g’c;) AL~ S0UD BAR EREAL
=3 W VARIOUS METHODS OF IMPROVING
wd \/ 55HEET THERMAL COMPATIBILITY BETWEEN
£ -HOLLOW BARS TUBE SHEET AND SEAL
8| LsoLo aars
s
M24 xvF¥—n 8008 REGS -

BBMOBFHOFEELRL v P& - TS,
2 4t D AL — + 7 4 YREZHBO T v
by —nBo B Rd? o MAF = & LTI
FEHBEHEH T X MCLORDIE LORGETHY
4 7w Profile %3E L TEDMAEE HER
L72o

7—5 HRI—EEEBICELDTR b
R A, MEBET R P AT - o BRI A T
vIOVIESEZL, TV VDOXRYFT A METT
WHBEOBERBEAEBA L. THZDT YV
AU LT Ty 2ICEBLUEEHET R P AT
STco HARGARICRAT 22 EEKE (LT
$105G) KNz =7 >~ b LORIEEIZHEIC
RHE L5720 K2 5 i3Recuperator f}
vOVEBEUICER (72 FE) THD, X
267DV —bLRNERT o

8. HLhx
HZ2&2—-—EYHDRecuperator & ULTEH
Rcizaxt+ (BEE600MPS ) ; HHE

Download service for the GTSJ Member of ID , via 160.16.140.208, 2025/05/27.

>6 T // )l/-—A
EBFNTHDEREZLE, Fr—¥rz vy
VIEBATXDINREA - VYORSHBEDRER
WKid, SREZKOAXENIBHBRETH A5,
T AREOEHRI, FHko FRiCkH g
~NLME, BEmIC DO TOINAK, (E8FHELE
M EIT_XSBICHET 28 ENS L EBDR S,
X

(1) C-F+Mcdonald : Recuperator Develo-
pment Trends for Future High
Temperature Gas Turbines :
ASME 75—-GT—-—50

(2) C-F-Mcdonald . Gas Turbine Recupe-
rator Technology Advancement :
ASME 72—GT-—32

(3) W+M- Kays, A-L- London : Compact
Heat E xchanger MC grow—Hill

4) P, BAHER (1966 ) HIASIE

55 A%, ER

Wall colomonoy ft # # =

7) Cost Metal ft H4& o s



‘O—iRaA4RMEAHRITY—E " [Z2D0WT

1. EADE
BHRERE L TOH RZ2—EVIZ, 472

WVEHHD FREGERALIC X B HRER I,

BRITICTS > TRHICREBRAZTERE LTILSHA
Woh, XMMEWASHAKE LTREEIN
BARBIC IS 5 T & 10

HricERo - 2oL 2 (1971) #ick

0 BRI TR A R 8 — & VORISR

ERII ISk RA S ITMARRICE L TR, 750
Praw~Xy FELAS16000 b 2B &EmR
e 2EAORMER TS LT, A1 25
EHEHEICEAINSICE 5 T 3,

K@ T, EMHMAAY) v ¥Z2HRE -V
IZDNT, TOBRKE BEBXUMHRE =
a2~ WDEZ FEICODWTRERT %o

2. RAAF VU /XROBIFE

#10000 1b MIZERA Y Y/¥RE KV
zy b U Uid, 195 0FEYETZRINT.
BHRAA ZAER L—2~OHE, BHREFRXI

196 0FEX0EMBEH, EFRHEELRL LTI,

1) BEEERBEBEMEZF 2 Y E8ICEHR

2) BWFORBHEE

3) 2—ErYRICHELOMENRTERMOES
BAHH

1) BHEGOMEFEZLTELLOBEERESE
G

5) HMBEHREE DM T

BBTF LN b0
ZDHARE—EVOMAXRKHICESAE

WropE FREEENS1 96 64E8 AL VBRI

770 FMIMIOWRG /¥ — 4 — v o — &2 —ITR

HAREBBRE LD, Vv —F vEhZdutfig

FHA KX TECETREINTI. XY T —

- rORREMREEL, BEBHE LI,

HHEMAROMR, HoikEE— FTIHHIDE

(BRS5049 A5 HERRA)

PR BT ERE /N 1§ —

W EDHERIN, L=V I I4 ¥ ERNT
WEEAE LB ETRE L. TOME
9 5 3 RO PE FFEEMBITIR DN 12,

19 6 8HEYD, HHICXODHFRELARAL—24
B4 - VRICHBESRAE LTz TOEHRIT,
A—EVYARDOKE, EL—vs3 Y520 5ELT
52¢&, YaSYFERTEELWELLTHC
ERUVEEROEBICL VBRI NIZ. XIBRA
SN OENIC X A EEEMBE FEHIE -
7oh%, ZBhHEFL, KEIZBHEFLTOEER
%, BEILTDOALIKH R — KXY FAZ%
FaE5%EEIN, ThLUBRSK ¥ 7 + DHEE
MREIZ-THT v VIRTORENIZIEAEE
BAZFIEL 185 10

I oOEERAM G, T XTOMARERIIY
A2 NVARF Y a— (M1) TX0EEINT
196 8ERICITHEOLNAEEDHEHKRD 1,000
B3 ABREL v a2 I L— T 5720, BE
fic kAR EAL T EbfTEbk,

196 84HMS " Exmouth ” IZE#DAM

28000
[—

25000

220000

BHP

15000 1

L
3 4 5 [ 7 8 9 0 n 12

ELAPSED TIME IN HOURS
iMD0844

K1 WMAREBEYA 7 VRS Y 2—w

—_27—

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



REPT GTCJ 3-11 1975

AAY v ex B, MEBERA X4
—EYDHICK > TERE I NIREY O KB
E18 5726 15000 SHP D ERK 4 —E VM
DAXN, 2EOEMA a9 Fa o AH AL —E
¥ (£%£3,560BHP) RU1EBD7—R}MH
AN YNAFRE-EVBHBEIN T %0
ZOHRBEMELT1I 96 9FE6 JLDEAS
THEAINTVEAIHAA ) ¥/ XTM3 B
(28000BHP) MRINI £—E VA
CEEIR1L,20 0°K i S5t
XBBREABLIURBEL~EL Tob 2B 4%
REIRLICHOMELBITON, A= b
" EV2—N"DEZHFBEAINI (K2),

M2 #AA4AY v SZTM3BEY A —0

A - R

WEBICIE, BEMIAIE, MRKREE, HMpotik
B, HAKEBBETINTL 30

197 241013, Y 2 — VAT RBKE
WCHRZ AT T, KGR T 2 b D3fTIE b o ds,
SEAIC B IIRER MG S tco

3. MBA U IINIDEEE

MR AY) Y/*ZRTM3 BARZ2—E Vi3, #fi
Ao ) Y325 L—2 LHHADRARIC
BLICERBE ST -2 -V AEREALIbDT
TV 2 — W BIKICEEAZIN T 20
RIIWCEERA, R2ICHRRERT &2
A~DODEERIIZ, D HEEHO B IC
KHETBHTBO (FRAEFAL—2DA—/¥— 3k
—VHEEIRERR) I L T %0 M3 ICHAY
Z42—EYTM3 BOWKHEART o

AY VINZAHAY 2 5 Lb— 2T D5 BRDIX
TR Sk 7 Br DS A RO ET
WYLICEKEI T 22Tl BBD 2 — B Y TR
Ih, MEDREEERASHICHBRIN S
», b ows B HEHICH R D REM S sk
DIRIFICR I TV 0 EHIT & F s
X Z7XFTEL, BHFHESHBLRLTT
A, LhrbBRERL — FBAJHETH 5, 15
REFRELT,

a) H-#Ew
EBELIUCEBEFEFmBIZENLEN ET2 o)
nNor—v v it BERYy—Y Y737

OEEEMEH QB

QOBEEMHE OBEEMz—vr @7 —-4—-€>

X 3

GEEEMB L -y D 7—s—erIFHh @~ 7—F—c @

ORI E) R4S

LK) U b
o @ HRER— 2 EFBRE > 2

a4 Y »/¥2 T M3 BMrEKX

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



REPT GTCJ 3-11 1975
x1 ETEHR
= H ¥ E H# It

YRR

(28 RELAL—ZF 4,97 — 2
—EV]EYa—

b FE frke 12 (EEsB+-EETHR)
FEfE 4 — 2 v CBR(SHE1BRHEE 1B
N =B — 1B

BARKEHZHN 28390PS

BEHEBR 214g/PSHr

N7 — & — v [EkE 3 566 0 rpm

2R — R~
24— vEE
HRE—E v E2E&Dt

BFEX92m,E26m, 5X37m
1800 0kg

EX73m,E26m, §X3.7m

Y. —HRE T R
EV2—NVOBIREE | 2800 0kg
&5 A K T, &uh, BHEHAEEM, 7 A®H

E HEAERL— & LA — v
2 P A8 9 N —g—vY BN —E

EESME D 15°C, 1,033kgef, R £ 7 MEK

S L, BREMEM HEE2E 10,200Ka. ke
*2 H g8 %
AERK | BEMK | CEMHL| DEMK

ERH S PS| 28390|25350(21,800 18,250
#BEHEBR g /PSHr 214 220 228 239
7 —2—EVEEY rpm| 5660 5450 5180 4,890
B FHrEeEE2 rpm| 6,360| 6190 6,990 5790
Ny —2—AORE C 654 624 585 544
WA= E kg, s 1065 | 1028 982 93.2
BT AmME C 464 448 446 402
TBO Hr 700 | 3,500| 7,000(14,000

E%&F D 15°C, 1,033kg /onf, WK &7 FRKL L

ML - B

c) EBRA4s -t~
BERAROMASIcr—v v ez
—bEvo—2REOERINE, B
BIBEAE 1 IC LicEs b4 Vb
K13 5T B, £—Evo—41i3,
AfRECOoARICEEINI Y 2 7
v FMIBHEL LU hEEHL DR,
BES - Vi3 RO NI &
HIEFEAEhAE@E L, FihOBEEERS
BABRE T 2B BICIE 5 T B,
N — 2 —E VORI, 2—F
s, £ - VARKE TS EHD
2 ) —THZ TN, #AHHD
WD wF 2 VBIR5 X VAZT
XZ O TV Do MZFERDHEEDL
HHTHO, BMBRABREREICLT
Wb, thHEHIZBBES SS 277 v F
2N CHEEBICESIN o /Y
7~ 4 —E VYERIITRIEEEET,
F—v v, BEL BEKEY) 2 —
b, BFEAEELZHL TV S, &
WEIWICRI A RE R L— 2 A2 F T
BIzHD N, THEEDOXHE7 v— A
BT Ty, H#AELEHR L
— 2 DA, BALEBREICLT
WWao
MaiwcAt) 2 2TM3 BOMRE
H$%E RTo

4. ELa—ILDEZXS
YR TFALEIR, MEBE

BEHEMFEE 10,200 Kal kg

nwiggE sEARRBRARTF Y LAEAEROTH
50 B EEABEBAFCIEHICEMICIEF £
vEaenhAv o, e EEEOERKRNK S
nTH 3,

b) MBEEFEE

LETF2 28 ONABr—> v, 8HEDEIE
MBEE, N—F, AL VANZ 7 VL ETH
BN bo MEERINEr—> v 7E s -V
XY Y 7OMICRRICEE S h, Z&B
FUBBHIMBEZICIR O fHiF S e K EIC
LOEBFKRIN, MOBEBEENERET L ELBIC
BREEDSHkFE T Do

W75 v bPELTINTOEBL
BENERLIBN—YPDOERAE 1 DDy i —
TRy 7 TR L, BEIRE O ek & BT
DREEIAER 51: b DTH B0 BEL ERBE
UBRDOBEMADBEEZEINTHT, ZhoEMm
NILB T ¥ EA DT itk Dy, #HiEg
DA HEICTIE B

Y. —bDRIAE L TIZ,

1D BESLEEZINIBEZLIIFEDO AR
DL, TTICEY 2 —VHBICKOATH T
% DTHREFLFREIVERHI N 20

2) EMATHR MBRBBERL L, BEEER
TEBERDICIZDZDT, SEMATTOBKEIEED

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



REPT GTCJ 3-11 1975 M - B

® R”"HREMZ, A
% o8 abdd LT,
24 — xﬂbg\t‘; IL EODAG .7-‘4, ‘*Z“ll/
VALUES OF FUEL coNsuPTIoN -4 — - -
§ 2 ﬁsﬁ%ﬁép&nﬁ? POWERS v7 // / AND #HR&—EV
" 4§> _— CODOG— 74 —%
: ;@ 1 OR #zs—tE
r & .
: ig&//i,,j§_~__. COGOG—#24—E>
s 2 /s OR #z4&—EY
g 7% : COGAG—#R%—t>
g = /;T” & 5 AND #R&—EY
“ | T _\g
E 1o M " TNENOBBERE
g ° S A 1 il LI F TR T
g ¢ / o — é
| = — ISR
2 ,;m(———-rjv// — E 750D T74
=== s 5 ¥ iy 1
° 10 2 » " 50 ME DB R B 5 i
POWER TURBINE SPEED Np REV/MIN x 100 ﬁ;\‘é n—cﬁ b , iﬁﬁﬂﬁﬁl
CURVE 3 TS. 5160 v T, TR 2
VARIATION OF BRAKE HORSEPOWER WITH POWER AKOKAMEWA #J%&
TURBINE SPEED AT CONSTANT FUEL CONSUMPTION o o —
ey F o RFICDON
K4 A Y »,°XTM3 B¥:HEdh AR Tid, Th T hmwic
HMM X 1, Mercedes
BEHICIL 5, Benz MB8 20 Hb BIg#7 + —F VERE X 1,
3) BEEBELOHAEBNELICIE 3, KA E LT, XEBERELTHERIN S,
4) EELLXNTHBEDT, B5F, BENE Rt EBEI N AR S oS53, Ky
BTh 5, i3, L EEED3IBEHD T 4 —€ L TERE

5) T VY VABMLTOIMKELEBIZT~N Eh, Tho3HBEDF4—€EALT1 T /9 V&
TEY 2—NVAHILHAAZTIN TV EDT, WA

FICTHNC T, B#EEF0T T ORETEET & @)
x50
HEREF 5N Do (Y a2— FENIZN3 8
£ B 1) &= 0 <
b. EEEE#E
HRE—E oL LT, BOAMCET M5 CODAGBEIR.E

LMBEENBNCEMLS, TVIYODRHEEK
T CLETREMALE LTORBRERING RKEBHE N BRSO, HTRE-EVYEHBLT
Vo TDLHHDKEBA T v Iy BREELILD, HEE LA, CO2ELEO#NE 5,

F4—ENEHRE - DOERE NFICES fiFH 22— i3, BlOBEEICIEZ oh
IEDZDD, BERESTEICE - TEHENHEHEE TEBD, )22 014 YY) —-XHFREF
755 TK %6 L— & CHEBEH 4 —EVICE DRI A, 2

AT v rA T —R VAT VY vEgEnh B EREEBEN L TCT 4 7a—H e a5 UK
WCHEERT B2 EICK T AND " Xiz " 0 DONIHRDORBFE L » F 705 45EH

— 30—

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



REPT GTCJ 3-11 1975

T2, CORLEICE > THEREE/NRBICE E
B EWARREER D, T o5 EME S
4D EITESTHRBC LTI S,

AL —EYRIUT, BRTHERICH B KEx8
W7 — P o a3, 24— vd oDk
H AL, 2 DDKEL S Mk > THEFEIC
B X 50

*xCODOG

1,350 b4 5 viBEMK-55#E7Y
A4 MENKNU1,650 D) ETHBEMK —
TEE7 VXA MEOBBEREALX7 IC/RTo

X6 CODOG## Vosper Thornycroft

Mark 5 &7 V45— + &

LLF |
GEARBOX EXHAUST OLYMPUS

Y I
4
,\k__{_¥

Bl7 CODOG #PBEELE

S
mE

(MO FHIIE—i, MK—-7TcilkREon3
BREIBNL S FELTB)
2HDA Y YINZATM2H R4 —bEVYEBLY

WBL - B

2 B0 Paxman 7 4 —ENVEREI XN, HHLEDL
LD VI UMENEFN2 DD a5 %
BB 50 T Y yip oD AL, HEAE,
ToRFEENLUTAEE v F a7 IC{5E
INbo FHRIIHEBEHIMEIIIRMG L =k %
M, To—E¥rdroFrg—y, XiFZE
DOYH}|Z T, SSS (HERWEK 75 v F
L& - T, 1 KD L ov—FEABLUOT v
CUBRBRZA v FICk 5> THEEIN %,

*xCOGOG
X8 i, XgE 3,6 70 + 4 2 HEKRE
(28 <, ENEFhoOEc 7 —
ZrRFELZ3EOBELTCE -
o4 ZTM3 BHAHRE—E YV, Kin
HiZLA4 Y RMI A RE2—¥E Y
(4,25 0BHP) »EEINT S,
A3, BEDIZDIT KD OIS
W F YA O EOEEE A A0 T,
WAL= VEkbIHERMCHEERT
272010, HEE ,F oS
HINTL 30

T B a3, FOD
R, HIE RS I BB R =R &
DITIRHON B MH RE—E /T,
FREXEELORMICEEINS S
S75 v FAEMLT, BEHMICER
HEBICESIN, X3z h

%o
1 J=o
(=
H =
~ \
By B FrRy IR A FoHy IR 1132

M8 COGOGHBERE

4 DDOBBENHY, PRIC2 DO FHEE,
ZOFBICHBENEBE XN, £Y v2¥2 42
A2—EV3, BIEEBERIHEZ DI oN TS,

Download service for the GTSJ member of D, via 160.16.140.208, 2025/05/27.



REPT GTCJ 3-11 1975

AKigld, AN /R84 s EHEEBEE ®iE,
/J‘_y (l‘z—lg) ;&{%ﬁﬁ Lf:%%]]@%@f%éo 50 T

UPTAKE
DOWNTAKE
UPTAKE

DOWNTAKE $ R
Y

MARINE

TYNE
AMIA \

PITCH PROPELLER

RO AU VRSB A Y TR = Y

*kCOGAG 1)
W EHHKER (16000 + ) TR, # 2)
3)
4)
5)
6)
7)
10 COGAGHERE 8)

C.A.H. PROPULSION SYSTEM

) YZTM3 BEY 5 —LERE
2B oBEL, Af2Eb Al
FhoD 3 By iaE, E R EEEE N
LT, 2O0FEEyF T a5%
ERENXH T 50
Fxrovid, M1 0DXSiCK
BIXh, FIHSBO DL T T~
%, RETDOLDHBLERT T <
SEiEENENEET B0 BITERE
RBREBRL VO VEEDHODRK
HlZ, BEBIUIEEL S, 2
SOBEIR, £ —Yaryibo—
WD tzHIT, XH x4 —E rRiEg
&7 rOEEEHEICT 370 ICH]
BICHT TREIN T %0
KD 1 BHOHEMLERED, TR
T4 W H BPELEERE (K1 1) i
wBAMFONTED, 2H5D4Y v
JZTM3 BEY 2 —, EXShih,
Heo YISy F, Wk Bk

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.

N B " _E F i
<y
/ | ¢ ' MARNE
- 2 — i OLYMPUS
- MAIN REDUCTION ™38
CONTROLLABLE GE ARBOX

WL - BB

S Z, KEHFHOIRICEE XL TH
2 MIBEOHAERL, Kb IUEH
HIEER D 5, EEIC K 2 BEDO#
BLLTOEFHEHECH D50
LZEHOEERESX Y I 2 L= T
18, arveai— 2HEAXIETH
ICX BB 7 0 7 5 LITHE > THRUE
MICEBI N TV %,
74 —CELE), £ —bC VENEE
HE LI R E — &V EREN A %
3ICRT o
6. HEM=E
H R E— U DR LA
Fhug,
B AR—2, ERBOED.
M ABERICET 53100 Rto
VB TITUHRRRE.
(&4 8o
A5 B8,
7 —a= .y PAERNBKR LT BT &
FAE B DKl o
EoR AERDOME Lo

K11 PELEES



REPT GTCJ 3-11 1975 NP} -WB;

3 Fu4—¥riz—vr VEEH L LB LI-EHSBBEE B
44297 75N | & H | % = BH & | % H
Alpino MK—10 Amazon Inuinsible AR H Knox

i HBEHEKR(L) 1,900 3,500 2000 16,000 2100 3075

* B CoDAG coboG CO0GOG COGAG Fa—-EN |82 — v v

H 73 (HP) | 16,800,715,000 |54,400,716,000 |54,400,78,500 { 54,400,754,400 | 26,500 35000

#® 1 (Kt) 28,22 30/ 35,20 27 27

9) LV EBFHEE.
10) A B 36 R D Ka o
1) FEEH, EERBEOHE.
12) MROBBOMORA. FEAKRAORL
AY)
13) H®AXBOREZ-
14) FHHED K E
15) BRI &
16) 54 794 7 0%2BL TOBBDOERL.
ZTh 5o
MZEBERIZTNBERIIEECHLOESRE L
TWBAHLFEY, ENRXT VY VEREXS
CEBEILT 321D EZHOBENTEOhATNS
CEHBEBR]RT B0 AY ¥ 2x Y Vid, §T

WWRBD 4 EDOHNE S DR ECREBLTEXT
B, LIV SZEH5O0KENIIM»SNTL B,
fiy, EMITERL ST, BEADEXR
2, MIZEBOEREMIT EBY, T TICHME
I VIV ELTHRINELODEERT A&
3, BEMICBD TR IDHHL ETH 5o
KE%, MZEEOMEEEERIIAMICENLL
TX708 BRICEBNTS, MAREH R 2—
EYOHBRT, HEHENRPICENALTET
Who HRAE—EYHES EY 2 — LI NF)
AL -Txk,

Sl PP R s L s A G Y N AT RS
VBHERINZEABAFE LI,

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



KARBRERAHRIYI—EOFHM

WENBER EHFEKRT -
EOFRAT sdRE OE i

KABMAE A

1. FADE

1) AAEREAHT R4 —EVOBRREIK
DNTHERT H2LDICEDEMKIRA T D 8 BIL%
7, BElxS5FLAELLDDODRLZDT—<I3R
EDEZAHFHEFBICHEXICSNHDTHSC &M
o> TWDTHREXLTED T LcEN, 9
AXRicEMDET LI 75 28 H (EDF)
Bouchain RE D ALSTHOM# (L& 9 5
MWHZR 2 —E V52 RFETEEEERIDTL
OBMAAEHLE L, KEBNRE — EYOHIH
R L 72

2) MR DT—=BEFXICL0hEnH—
BREXNBRHBABRBN R 2 - VOBRIIE
KIEEEABETLHETHD, BAEOLKSHE T
FF—, RE, BUERRBOARZELRIICSH
STELEDLE y Fex—~V A VI E=—F v
PO =—XICH UBHREN RBLAIN TS &8
kT, %< OBREE BTN LY OREIC
oTWHWBEPSTH bo

Bz ISGEHOEI MDA RE2—EVEL
THEH N1 50MW, 6 0Hz —##OERR
K74 GE#Mp.PATERSOX 251 9 7 349
ADAERH R4 — V2B HEHEBEXTHEMTL,
198 0HFFTICRERTESL BTN,
Advanced designit k37w MS10EN
24— VOBREIIREDHKES 1L —h
Mretsh, RAEFBORBLIZELHETIIV.
KEICBT A2BENEHOEEEO N 24—
VOREEIINZ300OMWTAA LY 3 o
HIDMERT LIE 6T, HRE—E VA —H—
DREBHNRAL - VYIHRIFEFTEHELORE
BN SNT B
DES8=—% o POBEBDNE XICH
WKAKBBBOBBRICKELUEREATHICEDOR
HABIRBIcEBEER B,

(BM504F11 A6 HERZA)

g —p

CDEHIIRNIGE DA 53, WHHT
bEETHHD60HZ, 150MWEDBIRET
HIZREL S5 EIN T B,

X&KETH3 1 Hff GAS TURBINE
WORLD NEWS IZ X#1id Turbopower &
Marine tt& Stal -Laval TURBINE %t
DFERICLBZFTS50, 1 00MW Ad-
vanced Design Industrial JEH X% -t
YRBEREBB TETRIERTH 208, Th
AR T A picizEIC150~1 8040
DBMEBEBHETH D, ZOBREBEATH>ED
RELZ TTIDICIENSMHEID 1977 ~
198 14FICHFTHLLELS 0 BLEBAT
5LD Commitment MMNBELEZ SNTED,
RKEERKETICHEREAT > ETABERD
DL EOORER/ERT HHEDCLETH %0

Pacific Gas & Elctric f#HCTFEINT
W7z Field Test i3k @BE&EBEINo

3) —HAKEDENSHTIE, T HIFEH
HEDEWRFHIREFRPRKEEBKDIREEHRD
BFRETHOEZ BPIERBERIN TS 1o,
EIMEEL, ENFES LM X &85 0B A
TINOEMPARBRMBEREL THR5ICIZ
AR, HAZ2—E VD19 8 044
HETICAKBREINIAERSLH D, 1977

~197 84FICTIZAL H4EM6 00 O MWEEE

LBED 2MENITIREENEET 30D &
BITRE—EV A —Hh—BNEFEFICHEL
T 5,

%)% (T3 Union Electric #1121 97 7
~1980ICEETAEILSNR2—-—EYELTGE
AICMS7001 24 —-E>Y22%4, 1,200
MW, TPM#ic6#, 30 0MWA&E1,500
MWD RNRRELIT-> T DR IDORERHE
FERLTV S,

CDXHIC1 97 THELBICIED HRE -
YOFEBEML TRNEABTER ORI E

— 34—

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



REPT GTCJ 3-11 1975

bIRETEEDEEZ SN B,

4) ZDXHIBRED b & TEAFPEBIFIK
FODEMAESZINRENS S I v 7 ZRKER
REDHEMODEELTONTEBY, KEES
HEEA R 4 —E VORKBROFGRIZFZ N
DEEFRFINED, THS5DBEHAILDRFHEAIZEA
FEICHE LENVERBEZVWEEZ S b,

LIF 4) 6 0Hz KRB
o) 5 0Hz ABXEBEK
N TR R D F i)
DWW TR T %o

2. 60Hz XBEHRY—-E

196 0FEMRFEELDL 97 0 FERMBHICH
FTOREEHSHICEF BEH R E2—E YD
GimH TELL, 2REZMEBICHD DA
22 —EVDEAEI121965FCHTH0.5%
TH-7bDhS, 19704FICiI45%, 1974
FITIZ8. 8 BEM TV B, TDXSIKEE
HEHICBIEZHR L2 —EICHT EREEE
BICIRZ B~ 197 04FEHLIDS5 0~6 0M
W7 7 20 REFEBEBBEA I N
GEHDE=F/VMS7001 #HRE2—EVIC
DNTHRRNIT L 9 6 6 FICHEET DB X .,
BHD2E5H19714=.—3—27MLong
Island Lighting CoiT#MIAZI NI

CNOABEBINERD2 0~3 OMW 72 5
ZEE DRI METT 0 B ER ELTE
Dy KWYHDDMEBZBELPPHANTH -7
W, KSIFHIN197241KiZ514,1973
FITIZ3 08, 197 44135 7 AMEERIC
A - 7120

197441 2A8K0ERPBIXURMEGD
FHIEA K 1LITRT,

%1 GE#60HzMS7001 KD EHE
(197441 28XKH%E)

B & || % & B | EKKKH
THEM| 232 |14904. MW |336,000H
E¥xodn 8 476.7MW| 45,000H

& & 240 |15480.7MW|381,000H

T/, M1iIC25 MWOEF/LMS50 01

B WH

EMS7001HR2—EVYORBIZIERE
(MW) OH¥B4ART,
30(

25+

20r MS 7001

MW

x 10
I3
T

MS500t

0 L L 1 1 !
1964 '66 ‘68 '70 ‘72 ‘74

i1 25 MWE=F12MS5001&60M

WEFALMST7001 Hr4—EVYD
RIEZHERE MW) o#¥E (GE+4)

ABEB~ORNEBITHESH S,
AMS7001 #HRE2—EVIZHEKBEEITH
125 MWEEHS5100 rpmd®MS 500 1
HAE—-—EVDAr—nT o 7THD, [EEHK
#3600rpmé& U, REKE B LBEF¥—
EARELE L, XESHFENICIFEEROHEE
5100,/3600fF&LE—MIEELED
KEDH HEZEFEFRA LTS,
—HDTE - VPIROBHENBICELE
HETH CERKXOLTZRE -V AOHN ZBE
%100 CERIEESDRNEFHBIEEE
BLThzd
REEGERD6 0 Hz DREFEFLVGEMHM
S7001EWHNHW501EZNEDKAD
HWAO¥mAst -7 up rated EFLVOERA
£ 2ITRYo

DX HSITHEHFESITHED, FRE2—-—EVYD
AOBRBED EFH, EMEOm X 30t HD
Wmcx DETHBOZ NI EXR MM L
i (A—EFLTRIZA—DOKBO KX X T)
BREOHMMBEICFTF SN T b0

3. ¥/IMS9001, 956MW3000rpm

HXY—EICDIVT
3.1 G E# & ALSTHOM#t (4A)i3 5 0

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



REPT GTCJ 3-11 1975

%2 E#choD6 0Hz AKFBVF R4 —
&4 %Dup rated EF v

GE# MS7001 WH# W501
5 H i Mz | up rated | P | up rated
1. tH 5| Kw
~N— 2 EH 59000 | 72200 [62440 95450
e -7 &8k 65200 | 77600 (66870 | 103,140
2. #h# (LHV) %
~ - 2 307 321 290 3196
e -7 E®K 310 322 2933 3210
3. A0 N ARE c
~N = RE M 1005 1085 924 1130
e -7 ER 1065 1140 954 1190
45 % R |kese| 238 267 342 356
5H £ X K| &£ 1972 1977 1972 1976
1) I SO%#, 2) #Eizds, 3) B#y (L Y9 —0D

REREAT

Hz XBREBOILRBEREIT, BEH 95
MW, MS900 1424 —EYDKLES A
HIHHER%* ALSTHOM# BELFORT T
WKTRT L, 9 BICHEMNETT Lo
AMS9001 #HRE—¥EVIITTICEED
b2E20EEHROMS7001, 6 0Hz #
RE—EVOEHFHEFMKRLIETIRAT E2HHUT
FJEHL2EBICRY—LT 7 LF v T RE—
FER—ET BT EICKD, BRAENEMID
EIFINI-MS 7001 HRE—EVER—E
% %o

TEHBREM AL (1.2) =1.4445Th 2,
MEERIIBMIC R — T » THERITOL,
ZOBRICIEHOMET R PBKELIL LD
T60Hz MS7001DBBERELFE—D
bDOAFERATHZEEL, EEE1057KD14
FICHEMXE R EICLTV S,
INZ2FEEHBLEELIDEH>BRHHENRD,
HBHAESICERIN, Lrb 2otk ERk
KTFRIN, Lrb 4K/ s MS 7001 ,
6 OHz O EEEEAARAMS9001, 50H,
BORFCREINTED, 1 5B TIIH 20
“A PROVEN 95 MW HEAVY
DUTY GAS TURBINE IS BORN ” &
CIMAC 1975 ZIICA. LOFTH#EAMLT
W32

MS 9001 4x%2—EryolmN*X 2iGRT .
HRE—-—ErvyOERIZ

BEg~— = 6 0 TON

Ak <=z 220 TON

WY MB

BEAxmLEEER 5 0 TON
BRI AN — R FO FRBED—A
EDiRTL160 TONEEELTHEMNYA b
~NEE LTV B
ALS THOM#TIZAMS9001 # x4 —t&
YETFRLI-—Y-MICs SRIEPTH D, KEF
9 ABELFOTIEAHM LcEE2 SHIRE
i, 3 SBIIMILOEKREBETH - 70
15-77 2AEHEE NS4 (EDF)
(Bouchan PS EARX 19754
1 0 A:EBD
3E—~wy YiEHF (BEWAG)
(BE&RUN K1 5 LAY, HIRBE
A BRRX, 1976%1H~6H
Tt M)
15—-741r5FEHNR (ESB)
(BAsc oy r—YF, 1976FKT
B D

%3 MS 9001 &MS 7001 #R&2—EYOHE

" H Bify [IMS7001| MS9001
LY 4 7 Hz 60 50
2. @ &= =4 rpm 3600 3000
3. A # mat e bE—ET5
4. < *® H 1.0 3288-1.2
5.8 ® K K 1.0 (1.2)%=1.44
6. Bk, ERH 1.0 (12)%=173

7. HAhCIso, &)

~N— 2EH KW | 59000 83,300

- EE KW | 65200 92300
8 #E (IS0, EH)

~N— ZEH (LHV) % 307 307

¥— 7 EZ# (LHV) % 310 31.0
9. AOKHARE

~— 2N C 1005 1005

~N— A2 C 1065 1065
10. 7 & K & kg/s 238 343
11 # #% 8 X X X 10 14

3.2 EDF Bochan PS [CDoL T £
ZiIWMAMS 04£9 A2 2 H Elctrecite de
France, Bochan PS A ® ALS THOM #t %
EFAMS900 1 FRE—EVDE1 EH%
R¥4T 238428 -OTZOBELANT %o

Bochan i2dt7 5 ¥ X Lille D& T

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



REPT GTCJ 3-11 1975

K2 MS90014R2—EVHEK

J&D180Kn HTH2EMOMT, KB
Brntc~ 92408467 5 VAOELOHE
HEAEE-> T %o

Bouchan PS iciz225 0 MWX 2 B5BDAR
RANREFVBEEDTHD, TOMAKMS
9001 HFRE—EVPBREREINTNS,

ZOHRE—-EvOBREHIRE, Eil, ¥R
OVWTHOBRETHLERABKRE LKL ->TH
v, 181 IKLEEEOERHETHD, XK
RBFDREMEZ 30 OhREHIESH
DNSh > TOEFEERT 5T LHHEK 5.
Hrg—vrBEEREELTa2 Y2 ) - H

AL B—
AL kg

- 60T 7L —>

T4 T8> T-F

ECEAC

DEYOHPICHEREIN
TED, 12 0mith
TR TOREIZ45
dB (A) TEEtENhT
AW I

M3 icBREEX%,
X4 iABEREERT,
BACEL BRI
5044 Arp a0
REFRICEEZL, 50
F£1 0AKRAERTTTTHD, W6r AL -
T3, 25MW/ Ny —JHRE—EVYD
BAPERINZ T ATHE00, REHIDD
PELNE->TW5B,

4. EFNLW1101.TG50 100MW

3000rpnH 29 —& v (D0 T)

WH#*ACEC#H ("A¥—) , FIAT
# () o*FEBRICELS1 00MWS5 0Hz
HRAE—-—EYSZDE1, 2 5BBRERIGE
BT AFETCFIATHEACEC ftToE%Es
HEDHOoN TS,
ZDEFNVOBERS WHHD6 0Hz # W
501%4X—ELTWAED, £D
BEMFERIFNAOMS 9001 D
BHRFBREPLPLPRD, 36003000

=il

=1.20R5y—NT o PEFEBRLT
WIS, TOEHELTE2ICRX
nB5M<W501Dup rated =

11,300

L 37.300

Fnl 0 O0OMWERZRBETHD,
ZDL2EDTHEDRY—VT v
TREABLIEO0MWZ 32130,
CoRBSRETHCZTV AL
AEIDEMTH-C &, TH
Z1L2MEERATACEIKEDE
5> LWRIAREDORMBHHELE

3 Bouchan PS MS9001 #R4&4—FE VERREE

L . @
BT EEESTNB,
° o BE-TAK1O00MW, W1101
2 ¢ —J 2
< oA /TG 50 =7 LVOFEICY > TR
H— ] _ K REATER W501, 60HzZBHRE—EYDE—EY
]E_—_] [‘_:1] Rrzo3s@EATECEEL, &

AHMER DN EFENWS 01,
6 0Hz BERI—&723LKHILE —
EYFR7OEREKRECL, a v

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



REPT GTCJ 3-11 1975

X4 Bouchan PS A%

TroH—RBFHo LIEFLELERKESY <
v FVITIETWL S,

CDETIEZFI AT# 234 2 ) —EBHREIC
3HARFTHE, XACECHMBXNVF—F
B EMATETETHD, ThHl SHIZ
HCKEREGEHBINETFETH 5,

5. RBEHRY—EOHRREED

L ylE)
1960FRED197T0FERETTOHRA
—EYOMEDR EOEEEX S TI>ASNRIC
DX, M6 TRIHHNICDODXR L, (Sawyrs
Catalog & D fERR)

196 0 FERDARE—EY (BE—HR) I
H~197 0K RE2—Ey (E L)
BERZETILS M, i T248 & EPRISE
LEERLTED, 2ORZEHIELIHKESA
T3,

50 ® Fs-5
@ Fs-7
@ wi7l

40t w251 .
@ wso! ==

B IN% (%) (HAV)
38
=)
g
\

150 & 4
10 | E ¥
0 L n i i
1960 65 '70 75 80
LA 4

K5 #HRE—-bVEIROHE
(i1 7 0)

DL - B

FLRBEAON REE1300Cs 52 (5B
=), 1500~1650T27 352 (WY
HR) OHRE - VIRBERBITON TV 5,

51 +53vsz20M!8  FoORD
#HEWHHIZKREKE D Advanced Research

4001 ® Fs-5
_ @ FS-7
9 ® FS-9
£ K]
g 300 &
= l0)
=

200}
R
H
R 100}

0] | 1 1 ]
1960 '65 ‘70 "5 '80

5 &
M6 HzxE2—EryHEHDOHE

Project Agency (ARPA) 01,5000k
FVOMREFELAST 7 I v 7BOH XL —
E YO ET-> T 3,
WHHOBEEIZ3 0 MWH X & — & VICHA
He7y 7 Z0BEAFERL, 24—tV
AORE2 50 0°F%1 97 64%FTICERA
TE1HDMEETT-> T 5o

T 225 3y 7 2I3RILEHL (Siz N,)
THY, FpCEmtnBE, AR, mein
it i B T B D THI SIC B 0TI b
BB LDEHEL 5N Bo Sig Ny MAKE K v
FPLRBETE2S Iy 7 2E5RBELTED, B
REECOIVWEITHREINT 2T EBERS
W EIIFEFICESEERT 0 0kg/mill LD
HMFEELE2 25D D LT B,
HICWH#IZ+ 7 3 v 7 X%XBHRICHERT S
BR2EA 1975 4FX0KE Electric Power
Research Institute X374 H217hHF
NOESE S FHED T B

WH#HTIR 27 v 7 REAFRLICHRE—
EYOEREE1 9 8 2EEREEL LTS
B, TOEBHOIHITIZENHVESEELIDLT
LAAKOBRRICKHELINE ETFRINTH
53,0005 FALMICKRIBHRBORETHAS
ErRbh T BY

—hH5GE#HTIZY ) aryhs—vq4 F (SiC)

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



REPT GTCJ 3-11 1975

ZET A EB EETHRET 2 HEZHR
L, ChAEHNRE2—-—EVYIIEHAT A ETHE
Z DT B,

5.2 XAHNEBEOMR GE%Ti31966
EXOhRFERT28 0 0 FTEET 22 &
AHEE LI/KARIAT R 2 - yEBOBERI
RET->THBY, NED -2 —DRE, HEH
SET LTIz h3, HiC Electric Power
Research Institute *OEKICLD -V
YHBICIES Iy RE, BRICBKERE
BRAL?2800FHREZ—EVORREkEE
LTWid, ZOEBEORBLBDODXSHKID
AL 2EHENFRZ2 - VYDERILICK
D1980FERBEEIDI I 0HERDKXKEE
HE OB E DO K ME K ICE BRI Sk 5 BT A
RETHEHEALEL 0 AL 6 HGE#Haltt &3k
H 2L - VEBEERFEMR, John Urquha-
rt BFHREEZT-> T 5o

COBBREISAZ2—EViIcEthiIEHE AR
FHED1O000TCISADHRE—E VD2 5
L3, HEHENIE1 80 MWD ASERKE S
LZFEEDE ETH 50

AME B DO EMIUkW 40 DEZMD K
TAEK®RL, 4%LETT LI Y7 LICKEE
HBOBREMICHT 2 BHETHHGETD 50

XAKBINC I NI A RBEBELIE&GLS LS
TH A A NVEHBERBREDTN R L - yDE
hEDELSEDC EBHE SO TERMEED Rl
YA atUEm, BHLEOBE, RMEHRE%E
FERTHENHERE A )y P2DH B0

6. #& B

1) KEABREAHN RZ —EVOHIT DN
THEHR LB FZNXICH RN L HICES,

M - M

FUHROEHURATEN X4~ ORIt
B A BHREIC IR 85 BICIZBIED R & REZE
BRIEBTIRT D L,

2) HRE—EVORMODHERDAIE ST 4
BHRE -V EHRAON R A 5 BLUES A
—EYEDaA YN YA s VDERILDHKL
bDEEZ SNB, PIZEHRE~—E ALY
Z{EE3 00 0 FOEMUHRDKLSH N 2 4 —
BN EBaVNA YA I VTS VDR
RIS 2 HBICILDRABT, BREr—E VTS
TYPORIENRGTH40~4 2 BHET
SHRERIEE EBRAHIEN T &E5EZ NI,
HRAE—EVERFERE LIca v, Y940
WORFRIIEBICEEELBLLIEDEEZ Sh b,

W TARF 2L, EEMS 2MHICL-T
Bohbd7 ) —rTidd 5557848 2 BEHT
CDXIBEMBa N4 VTS5V bicER
ITREHDE LTHEEDORIABEIN T B,

TNSDavN4A VLS5V rOREIR4 S
MNDHRLE—-—EVYDOMEHITLED 400~600
MWODARKBEL > T 5%,

£ Uk

1) fmpgkfh, BWEEE, 17-12(1973-12)41
2) ARNE LOFT, CIMAC 1975

3) G.P. FRIGIERIf12, CIMAC 1975
231

4) BIASI, GAS TURBINE WORLD MAY
1974, 12

5) GAS TURBINE WORLD JULY 1975,
34

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



MEBBATI S VICXIT HEPADOHSKRG

piEFHERA T REB®RE 18

R B B

1. EADE *£1 TVvYVYDR4S
MZEBAT Y v o DHERICHT 5RE & -
LTEICEP A CREBEEERF) 019734 B B |73 X 5
T RS N E AR 2250, ICAO o | fEH80001b ki (T 5
(EEEEGERE) < b mBAEOEE 4+ ZE ERO
L7 EEER S E A BT 5705, 1974 45 s—H7 5 | o |HEH800016 LLE (TS,
B&E197545 ARSFEBHREINTN S, L vEiR T4, T5"‘H'%<)'
TREPADEFAAFTOEBEMALLEDT g, L3 |JTSDYY—X
5% b T4 |JT8DYY)—X
2. EPA BRIOAZRA TS | BEEBH
2—1 WURBEOME CoBHRDPE | exy, o|pg |[ECRERYIYIY
DENBEL, SEOEEOBSERT BN (BRZRRC)
MEO RS, HEEEEELT VY Y PMERIC # — Flp, [BTRE—FTuyTx
HUTRTED SERBERR S & HEORER 7ey 7 dd
FEAERTHS BLU, F8ELOHERINT
NWEo, BEIMBRIZEELT VY Y OMZERITHLT %2 RO
HEIERIICRINTEYD, RBICEOARIZ
BLLT T3, RREEBHFELEKRDEHIE Hgry 1974@21)%13 1975418 18
FrEoT YV v OEEAE LU, HRE Sypy | SEREL LU | DI BGE B & U
. - 2 Aeoxzroy |Abhoxzvov
BEEDO TR REICHWBRERBR E HFHEILDONT 4 T2,T3,T4,T5|T1.P2
H EEAEMNICRLTH %0
2—-2 HSEOH HEoMRELsx gy | KRN DB | kS~ DR3¢
vOYREIDEHSICR I N, FEBEEE - -
%3 MEBAFEHNRZ2—-—EVT v VOHEHERE
s sep | 197418 [ 19761 8 | 197841 A 197941 818 | 198141 A1
1 B VIR 1 BLIRE 1 B Il BlA LI &
TvYy T2055 T 2
T 4 #EAH 29,000 T3 T1 T3 P2 T2,T3,TH4
DI 5 R 1b ULk T 4
HC — - — 1.6 0.8 4.9 0.4
CO — —_ — 9.4 4.3 | 26.8 3
NOx — -— —_ 3.7 3 129 3
y G SN30 5 1 SN25 1| 1| 2 X1
Biff T1~T4 :1b,/1,000 1bHEH B/ %41 70

P2

(M504 7 A 15 HEEST)

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.

; 1b./1,000 B « B/ %4 70




REPT GTCJ 3-11 1975

Abox o vichd THIEEBSEDOSNT
Who MR ETEBHERSITIIRWEBMREL BELE,
HC, CO, NOx ML vbFo5h T3,
REAREHCXT L TIREL2 ORESRIN, K
S[HENDOBEBEENICE LI N TN S, ZDA
T 28 EDHERZEICENTITEDON %,
FHRMEs—~K7, Y, £—K V2o b, B

WM - M

50 \
oSN b

. T

22-7 +unN
&

50 0 | 2 3 4 5 6
Iy Z T H (1.00085H
40
M2 HEOEE(F—FKSo,FTVvIY)
)
S — U, g—FKFoy, Ty dT sEHEE
') E—— HEIIKIIWRTHDTH %0 FHITDOCDET
YU VIIKRIDIVTEEFETOHERFICEK
05 6 ) 36 25 % %0 L, FIRBERSCET 2MoBRHICEEKRT
Iy Mt 75 10008 L UNENH B,
R bz vy EHERDADRTEANR
M1 HEOHE (#—-K7 5 v, BB HELSDHEEIC LTI 4 DEHENT
2—KYxy b) Xh T3,
F4 CRMP/IUIUVBIUMZTEBOBERELE
ARSI | 197941 518 | 1979412831 [ 197941 A1 8| 197941 81H
LiBgsigofE A | LB EDHE | LRRMEDOHEMN | BRREDFEH D
E x R|OxzvYv Ty 75 D R 72 1
v vD
;5 = P1 P1 — —
x HC 0.00190 0.4
¥ CO sk S D fE 0.042 5 &R R
fE  NOx 0.0015 3
Bt P1 ;lb/SEREAO A0
fiZekE ; 1b/ K 1,000EH « B
2—-3 REBRFIFELBHE HSHUEDOD ek Higs (FID), CO&CO,ITidFEsE

DRERIZT A FRE Y FTHRbN, MERD

FERNIHTEF (NDIR) ,

NOx iCi3{bE3R

MEEYA I NLEYI L= LRI DED
SO ERE— FILRE > TN %, K
i€ — FGOHC, CO, NOx DHIEMED S+
A I NBHDDEERD B —EDFLK ZITDON
THEDTH b0
HZABHIC3I L Y YHOWBNTRF VL
AT —-TTRIEL 2RO YT VI %FT
B, AZ2AEBE LTHC IC3KELKA &

HKHEt (CLD) AT R LT85T
W3 BEEICXT L TR A XD ERERY v 7
VU IRBEL, 74 MnEICE-STHELLR
KOBXARRFCE->TRIELTRE—2 F
Y8 (SN) 2KkHBCEMEDHSN T S,

— 4] —

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



R - WH

(1) Federal Register, Vol. 38, Na136, July

17, pp.19088-19103(1973) ;
R, BXERGLAF RN FR L /4
s NEREY Y —F - VLR—F, Vol.

&

REPT GTCJ 3-11 1975
#5 #EgE—F
E A WA T1, P2 T2, T3, T4 P1
HEH o BERY ?E;Jtéﬂj Y | # 5 W & I b | & f
) ) ya|
R E— P (%) D) (%) M (%) C))
4 %320/ TA Vo (BERE) —* 19 —* 19 —* 12
B &3 100 0.5 100 0.7 100 0.3
i 7 90 2.5 85 2.2 e 5.0
# A 30 4.5 30 4.0 40 6.0
2T/ TA R (B —* 7.0 —* 7.0 —* 4.0
* X — f NERE
*¥k 75~100 BT A —HDEE
X Bk

2,Nai1l1, pp.417—-426 (1973. 12.
22) ¥LXUVol. 2, Na12, pp.479-
497 (1974. 1. 28)

(47_—2%D)

BN HADBNTN I REZHTHLELCTEE N
ENFBIRET - KBETH D, TAEREFR &I
WL EL—EROLTTHRIHZRET  LAENVOH
ETHbH, —HIhzBET AN EELTA -
TWADHEBEDOHIBZHE - bh
%, 30%BEAELIVNHAONRTD A, &
HZEA THHRT 5 2 h BN FR LR,
FTObLEEEETEI 20> T LT L%
WTKBEES s &fh, —FHUNEEETH
ZEBTEEAZEX ZMbLN T, R, THE
NHERBETRF-TEbhietnd, TfHE
WKITRALFE N AN E, BAILLENERFS

) —F enEEBR, BENEF—aTV—7 %
Rz enita b, —HEREZRLH D ICHE
Flibidtdz<, BETCHAL, XFEERIKC
HICHM L TN TS, L2 dX4EN400
FTHENWSEENTFRILABEEBRANZ V=
YCELIN TNV END,

RO MUBENHI N CAZBELCS s AN T
%<, HEZFI L= & L THFE
HEEAETEDOARD D, £, TOFELOH
L ABNBZ &, FRLTE2ENE, +
DENCZ LT NEAENAZEL KB N &

nwozeETHY, THBERBHETIDLLIES
TVWEWTHH9, b o—D, UBREZHKTD
Ta Y 2 b RFEFINABKE, BLArsk
EEnWE, PRIYBIRDOERARICHELEL
TN ENnS T ETH A,

ThonZ edE2bE, BANHEHITH
X ,bh AT TOHNRTWEHENHMERT,
EnPERO, HOTLEWTETEwEWSL
EVS T ERREIND, HBENHIEXRRY T
Db, EHTHEBIBMIEREI T LIED T
WBHBHECE, TN OARFHRIHL, B
W, FRCENNZFERT XL cxCclnss
OB HRE—rDEWHL, FTOHACETN
Td, ST EMAINEZRNARNER 6T
H5ETHHEALAKRTD B,

GTCINDENZEDOHLLEDREIEND
ENDZ ez RWCHIFRLAWL, tATHh I
ThEBKNEDTTH bNAENENDTH 5,
ERIFFICY) — K B HABEANEELTNE
BETEHBLTEEANVWL, FNOF—2V—7
WEIDTTFEAERNDHARE - VYORENBED
5THAD,

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



BRKOMEMBS Yy b oo rDOEMEME

W RE H TR RBT D AR T3 Hiifi i e B R
BICHETSMEEEY - v P VY YOS

BHRDOE 1 Hi3, M5 0 FETKRT§5DT,

ZDFE2HWPAES5 1 EFELOBEMBT ZICY D, ¥V
2y P VI VOBABERBNEREST 5700
BEBABER I NI BABED A vin—& L
T6 H4 H»521 AETOM, 1AH, P,
®EH, KEHDO4DPEHDY = o b vy yRIES
#, HE B S ASRTT A
L2172 \NHERZEHZEHE
E L, MRERKESR @SEH 25
i vy vEgert CANEREBE
T¥, =Z#ET, NKFEL) OKF 4
Db O FEEEITIE - 720
BUDICNYMBFEHY s —% R
Lo, Ml T vvv, F
MEISESHARSE» BRI, i
ROKBE—LT B EDNT X
REHLSEFJIJRT71042—K7 >
YIVIVYDEYIT v THRBRL
500 0KEY 53 RADE /N4 7¢R
Ty v vELTHEBRBAEDT
Wito MIBET Y& LT, GE
~SNECMADCFMS5 6 (X1 ),
P&EW-MTU—-FIAT®DJTI10
D (2) i3dkic, #10,000kg2 5 2D
WNANZLT Y vE LUTHEBBIHBEICERL T
WAHZEERL, FAMERE L TE KED
F—14, 15, 16, {AEHDI>—Y2F—1
REHRDPOEBEEOFTE YR FL—va VR

(Bf150 49 B 22 HERZA)

BEHLINIRA BEIER, &G T

TBfTEbh, e ERM, ERAEHRL
Ttz XHICHTALD L E TR A ED T 3
avan Fid, RRMEE INTHREREB X
UHEORTELIHEVBR O N, LADOEN
T ExEIbeT,

BN ORE, A, LAEOMET v Y VY
i, RR-MTU-FIAT®RB199, G
E—-SNECMADCFM-56, P&W—-M

X1 CFM564—Ky7rrvzrdy

TU-FIAT®JT10D, RR—SNEC
MADOLYMPUS—-5937#FDLHIC,
KEA B/ ILRAREZEICED TED,
ZTHICET L TRELE b IO B ICH R A ¢
WT B0 HEDRRTHREERD S D EERM
I VI VEEN, 4 DEICDT > THRESED
1430~1500CT10/f, 1430 CETD

Download service for the GTSJ Member of ID , via 160.16.140.208, 2025/05/27.



REPT GTCJ 3-11 1975

JT10D4A—K7 vz vov

X 2

300@ODHY A 7T X PAEETL, E7FR
P (Hyfil)®E, b &5 42 =2 oBDOHRWE
bED T Bo

NGTETIZ, &X84ft, fMitics541t
EVORMNEADEBEATR Lo THITY
v PELT80KE sec, 7 0 0 CIEEFODHEE
TTCHRTEZAHLHUHEBLMA T b0 %
72 ft X1 ft OXBOHBEELAREE LT
LTED, TYI VIEFOHEICHEANT
WhHo £DM1 OBRTHENE2 0 2BEET S
EfRBoBARL, T4 —rroEaanit,
—hngE, EEEBEESsELT L, SEMED
ENLED S LTV 5,

{AE®D SNECMAIZCFM5 6 #GE & it
BIRGPT, a7z Y UEBIIGE Th % 3EHE
: (7rv, BES£—EY) 2%, BIKE
EMEEAEDTEY, ROPREGHETEEE
fBLTWB, ARICDVWTHCFPr (Bux
v VEBRMESM) TAROMERRE (= v
VVERARE) ABEBLTEY, T, MEES
2 —EVREDBRZMAESED T 30

M, NIy v EMAHTHERERT S0
Do, EBRXRBERICBMYT 5T &T, KREBIC

BYEHAEDH DO OH BT,
HOHBETCERBDOr—> 7 b Y
R —F X VM CEBY— Y=Y YD
BINOME, 2— YORHNONRE
EERED T B,

KETIZGE, P&W, NASA
(Lewis ) 23170 KETHHRA
IR R D 12 HRTZE B EE ¥ 13 4E
FEERBOHADICBOAETN T 5,
Lo LHED10,000kgs 5 ZDE /N
ANZR 7 >V ELTDOIT
10D (P&W), CFM5 6 (G
E) OBERIZ1 9 8 0 ERDIKERT,
BERBOEANEL VIO VELT, &
HICEHREZ HD T B,

T, #5720000kgs 52D J
T9D (P&W), CF6 (GE)
133 25000kg 2 5 AT THENA
MO TS, THIZ7 » ¥V, BEE
fiakk, MBESR, BESF-—E YLLK
BEXOMEMEICEIZHDTHD, BEEDOER,
A R DIEFALDOIRTE, SEROHRE AMD
mEx* B LR GBIESTEHOATY 5,
F7-NASATIZQCSEE (Quiet Clean
Short ~haul Experimental Engine ) &t H
bBER XN, AR v F T Y EH DT VI
VI VOBEOMRLED SN TN 5,

IV UERERICETARBLE LTIRZ
—EVALNBED FRBZEHBEOEAICI DA
MICERLTABM Ty Ti31 350 CikE
L, 1,5 00 CitIEd 5KHI4— RO
BHITRONTED, ThIHBLTH A 70
FEARAENR3ISEEITERIZEAELN
ASATRESBRTEARI L5 BAMNEME
A 5HHE LTV 5o

T, MEIBLXUONIHEOWERIT Y D
aR MEREEEEDOR E, FHOEELXHM
ELTHROLR T Re Tbb, BEFLZ=
vate #H, BRNBASETEERET S, 7
R, WAMKELT7 » v, FRMBOBRMEL
TOREMYERILT S R F v 7, KIS &
LTOH 7 2RI TS 2F v 7, 77 VF
MERERY, T4 RXZMELTOKRa V{73

Download service for the GTSJ Member of ID , via 160.16.140.208, 2025/05/27.



REPT GTCJ 3-11 1975

100 i

BR® SE ~
//
‘/' BERAEH
,/‘//
o— e e
R == - he B X

0N
—~ 5

194988
— 7

€

RECE B RGOS
<]

AE) X

4] " n L
1950 1960 1370 1980 1990

K3 Yo bzrIYERMEORER

=y ABIU KR o vigbF 2 =9 L1880, I
RERBBICHVDDH D, KRB KRGS
MoEfEg, 24— vyoRER (7427, R
T —=E) ~OFERERE DR L & O
OB THESEDONTNE (K3 ER) .
ITIHELTHET « A7 HOBERIERE (Friction
Welding ) , ZB % - YEAHHR/NMO L
—FE—-LAMIEREELSERBLIILHTED,
Fe—AHhENE S G, LRESBBEHR GO
BIUTF 2 4%, BRBGSOIEES OIS
Emnicirebh, EREREADZ S>DOH 5,
EXEFERICEE T A E LT3,
ELUTIREWEAEKBEEADOHEDT X5 REH
HEOWE, 77 VOEBF v ABIHITERE LR
Wk DT B, BEE T YOWRLED
D S, RAEOHZEREESHHEXLOV10d4dB
DEFFB1HDOHNATIE TS (KN4 B

SR WV

FAR_PART 36 (FAA 196918 MiM)

1o L‘___'__
o6 // o
o
[¢}
102 © REs Ik WE |
@ WHioHE / o
o e S emmsta—
z 98
&
PART|36— 1048
~
94 ;
——_/,
0
0 100 200 300 400

ton

BARET: A4k E 8

M4 fEmET (ERERET)

) o

BEH RICDNTAH D EHEREILIT TIC
19794 EPARGEICH L TIE, KLY
vHICENLITFICIE 5 TB ORI TS0 HFL
CO, THC, NOxIZDOW\W Tz & DOHBEHIEER
T5HCERBELHTKL. CO, THC DIXIKIC
DNTIIER DB OB AL AV dE L, B
BELRANDOHRMRAEC LT 5 EBHBET
HV, —HNOx EF&Et I IcH ENE B
BEN A DR E & MBELR N OB IRTIC X »
TXBE X, BOEMEMER, KEHTH
B3, KMEHHIIEAD Jidy, T DMICTE L EHs
HO, 1 KRBEFIRDOIRASKDRiEL, BREEH
2DV AT 5 C & BHKLET, NASA
TH VIRABBESR, 2BBIE —~vF2R7—0
XY o® % EfE A OK OBREEROBRIUTR
ik, HEM A 2R DB DIREIC A AR
T5s (K5 8H) o

T D& HIC EDOBARIT AT R chols
L, BxanF—42HIETHLOAE A,

5 EKT I .o a YEREMREER

77y YT VI VOMERRBELED S EIHIC, K
WAL D D BN O RIC 2 ANTE
D, 4%, BEGSMZET VY VYORHFTRETY
B1oicid, BEEOTEAEGDLEVAHFICDH
foo TEROB EAND, HRMBEZBRIICH
HTBCEMBKRETH B,

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



#% B

BREZRETLABEOEHBE2FMBHE 1T
bh, TTHFEICIZEEHOHBN R -y
EVEFTHIN T S0 EFLAFDOHEICIITH
P AIC AR T Shock Tube Symposium T,
8 A ANzl T Inter Noise iC&n L7
EANTOEBRSFEICHT, @LEMBOTris
WDODMEFHEDBIETD 50

Inter Noise TI3HIZI T N THRETHX
N, BFEGEERAITIE - TWh7ze L L, BAA
FHEEORGEOEKL R E E L, Bucid
Ozl 2AiRd T s bH -7 ZDX
HSWHEBHIZAAICH > THERTH B12AH5C
s, AANDTFFLRAREDOHEFHAMMLINSG
D LI oML T, REBICHABTEX 2, C
NODFEMTIRITRICE S EARKENH TK S,
AANDHBDERLBOLDL LA 120, b
THEDBEETH TR NS TH S, THE
HSWHAICRYIHL O ARETHER L, WAL
INAETEICHT HEXWMBRETRIELAD
2, BHARACBHAAICHIR S 150 FEE T DM
WXt L, SEREFfc X2 2187150,

S E 3L OED AL BED, 1ERD
REWATTIESBTH b0 T D AICSLHT NI,

EmME L bR LS, BEOBED LT
HEAERBRETHY, AKBTORBELTIED

hf%&wiﬁK%i%néoE%bK<wi
BEDIR, FEREOKFEDOHBHAACHE - TH
ﬁﬁwr&éob,—ﬁ B#EICILD, Th
ZRUAZAEXETIE REBLZFBT 2 AIKCHE-
T, #BHEEOBEZ =t BT S 3R
HMTH 5o
X5ICHATHOILN S HBESEORMED T
HIETIBARATH b0 £ LTKRETDA LI
REEOFHAELSHM LT, T OHREBEBICIZA
fEEIBRDLNIEVY THO DAL IBENTER
i T, HEBLAHXICREZDTRLEL BERE

B #® & B K &
KBRIFLAZ TS R OB R %

ROTHWBEDTH B, COELOEZTH,
Ly HDTHOVHEFERIF T, BRETHEEIT N
ETHAH Do

M DO HEICT &L ET BEZ
BHFTVHEXHUTHY, WThOEKBZETDH
WIRT BDI3, HRICE D EBRADRE KR
DTLNCETHBe ANDHTHDEETHL
TR SIS DIE DI E R —H T, HARADI #HHS
ShAETSOWEADEZ D, EROKAZWZ L5
FBERBREVIEDIIC >SS, 28
DEFHENIETH B 12010, HROLRBHIE
BHNTWHEETHITRICESETH %0

VI EIZRAESBEROAFNICIBATH 5035 FE
DIEVEAESE L. L L, & A B&ERBD
LEdE-Th, 503 LvETY 3 HBHEES
WK1 5 Th, dd0I3 74 ¥k — ygkhc
-Th, MBEMNTENET, ZHBEHAR
MEANDEBDODY—EREEZ 5N B,

REABERD LEOBBERIZT I LICE S &
bREEBOVE T, K57 THEEE MEEAS X
2 —EVRBOEMBEBEDHONTHE T, A
KEWCEBREREWE L, EM@EREDT 3 &
")T“C‘bcf*‘rL]énfc\éi%ﬁ]fii LEd, C
NETH, UABRBOTLHESIDERIL 25
DB —BROSNIEL S TETD, L LARD
WHER LT, BRSO FEES T THEE IV E
HhEd, ZLTXHELSD broken O EE |2
(CNBEFELEDTORBCEELBZEDD
LET) verlya YOFRETRNICERL
72N EDTT, (HRERE)

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



BAONEHRESHEFTE

HA#ZZ - v&#aEHE 4 DAEHERLZEH
BHELITOT, BRBXEFRELETT,

O BBess @ Ms 16 A4H (%)
(F=&)

O 35 BT BEiRRAM (TE)

O BXAR | BEOHRBRTARREEZDODE

TUBAICHICRRIN T SDOERIENICHEERT
580D Q)F—=idHRE—EV(HRE - V%
) BLUOZOGAICET 2HMEERE >
D B IROEMBICOWTOENRBI, BRI

BLXUOH R4 - /ORI LTRE L E#LE
DHMBEL R - -8R/

O®iAEF. BAFR2—-vv4HLA

O HAFZE | (VEFXREFAEZIZ, Rnxk
ORKIC (B4 BIEMBRLSFBRBA ] LEEL,
@ERTEEE, VREXEL (HLDE X FERSE
C*M%2D3 ) BLUBKESL, ()HEIiE%, (d) 100
~200 FERBEOBELZILAL, KL2BBREHBAA
TF&, 2FAHMR MEFs 141 A3 1H (L)
O WEHRNE | VEERSRLBEREEHL
23T, SHOBRLICRHIN 2B %1
MICRE L -BRA{AXEERITELT T (2FBEAP
AFICREAL I VBRBXEAFRRAK L BE DK
LETDT, WEHD FHRZKALPFBR~EXL
TFX QFERBEBEHER (EHRIE) BHS1

£3HA31H(K) (WEK 1292 FHEHEBAK
6 HLA
O #EEEME - 1> x3 04 (RN
=EL)
O #®# T . BERRERROERTRALSKKI—HF
FRLNE 9,

=

AT O e b 2 0 LEDMMBEIC AT T, B

KTIVY by Iy ORRE EAEL, B8
ErFLELTHRIONRThAD, BETED
HBCEEBDOOAS AN 4 A BREEES &
MLTEBED 2 2 Achk, ZE8E&E, B
BH R T, M dBRESH - BHkO®A T
BoHTerbh 34k b 54 TH50, bk
FREFFDFEICHSLZ EHTE, BIRBAHTE
LS T &8 TE A,

RA vy b hENTCGEBR A EdNE, BE
TIEENEY Y b Yy ORELRTE D
hiaBn, EntETcsohrbice WEZ
h, BETHE2%, —PI0BER & KEREICHE &
TTHh, —RICBBAFGEhTKWEZ N, L
BLERLZNHEELEY TR AT IEHAH TR

EWNHICEHF T 5

RERE /NERME

LTEFEANEEL LOLEIEEESE R CE
DREBBATH AL, TYIYREENNE IDQ,
YRELLOEXERITT, chziE+sr4
HANYURETCH - AHORKICHBEL TH
ADRLRETEOHMEMHEALTRT A TH59,
HHIRE IR & 2\,

BRREON, EFrEBENZEYOK, &
ES%®, JYraTHILR B AL &N S BT
HHD, TTLD—KE TOENCENERNE
> TRAIEREDNDERKEE VLN E NI =N
ANBRDERDREELE, MEETINIRE
FELIEBD? -, ThiyHFokkcio>osE
bhbaTH5H95,

ETAHTINLDHEEE L HfRV% 2354 K&K
Lz ek, LRETEWCD D, HmRINAE]

(4 2R—U~EE<)

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



BAONEHRESHEFTE

HA#ZZ - v&#aEHE 4 DAEHERLZEH
BHELITOT, BRBXEFRELETT,

O BBess @ Ms 16 A4H (%)
(F=&)

O 35 BT BEiRRAM (TE)

O BXAR | BEOHRBRTARREEZDODE

TUBAICHICRRIN T SDOERIENICHEERT
580D Q)F—=idHRE—EV(HRE - V%
) BLUOZOGAICET 2HMEERE >
D B IROEMBICOWTOENRBI, BRI

BLXUOH R4 - /ORI LTRE L E#LE
DHMBEL R - -8R/

O®iAEF. BAFR2—-vv4HLA

O HAFZE | (VEFXREFAEZIZ, Rnxk
ORKIC (B4 BIEMBRLSFBRBA ] LEEL,
@ERTEEE, VREXEL (HLDE X FERSE
C*M%2D3 ) BLUBKESL, ()HEIiE%, (d) 100
~200 FERBEOBELZILAL, KL2BBREHBAA
TF&, 2FAHMR MEFs 141 A3 1H (L)
O WEHRNE | VEERSRLBEREEHL
23T, SHOBRLICRHIN 2B %1
MICRE L -BRA{AXEERITELT T (2FBEAP
AFICREAL I VBRBXEAFRRAK L BE DK
LETDT, WEHD FHRZKALPFBR~EXL
TFX QFERBEBEHER (EHRIE) BHS1

£3HA31H(K) (WEK 1292 FHEHEBAK
6 HLA
O #EEEME - 1> x3 04 (RN
=EL)
O #®# T . BERRERROERTRALSKKI—HF
FRLNE 9,

=

AT O e b 2 0 LEDMMBEIC AT T, B

KTIVY by Iy ORRE EAEL, B8
ErFLELTHRIONRThAD, BETED
HBCEEBDOOAS AN 4 A BREEES &
MLTEBED 2 2 Achk, ZE8E&E, B
BH R T, M dBRESH - BHkO®A T
BoHTerbh 34k b 54 TH50, bk
FREFFDFEICHSLZ EHTE, BIRBAHTE
LS T &8 TE A,

RA vy b hENTCGEBR A EdNE, BE
TIEENEY Y b Yy ORELRTE D
hiaBn, EntETcsohrbice WEZ
h, BETHE2%, —PI0BER & KEREICHE &
TTHh, —RICBBAFGEhTKWEZ N, L
BLERLZNHEELEY TR AT IEHAH TR

EWNHICEHF T 5

RERE /NERME

LTEFEANEEL LOLEIEEESE R CE
DREBBATH AL, TYIYREENNE IDQ,
YRELLOEXERITT, chziE+sr4
HANYURETCH - AHORKICHBEL TH
ADRLRETEOHMEMHEALTRT A TH59,
HHIRE IR & 2\,

BRREON, EFrEBENZEYOK, &
ES%®, JYraTHILR B AL &N S BT
HHD, TTLD—KE TOENCENERNE
> TRAIEREDNDERKEE VLN E NI =N
ANBRDERDREELE, MEETINIRE
FELIEBD? -, ThiyHFokkcio>osE
bhbaTH5H95,

ETAHTINLDHEEE L HfRV% 2354 K&K
Lz ek, LRETEWCD D, HmRINAE]

(4 2R—U~EE<)

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



O,
=y

1. FRGKEFRRLLAOEHRMEIZL 5
FEHO2ER:T5, KEFEBEL, &k
DHDBTF— DN TEEDHITRE K
ETAb0T, HBEHMZLAIEELIS
B2 LEHACERE INEERTH %,

2. EROHBR, HAI—bvviZBIEDD
LB, B, WL R HFEER, X
W), FH, ME, = . X FUL
OENB IOHFRE ET5H,

3. FERBaic L VEEX KE T 58408
» Bo

4. FERAKIMEEL 40 0FFEDOLOXE
BT 5.

5. &HIFILVIEHN1I800FTHH- T,

B B &

1. BRERORE MRERALTRET 5o

. FERBHIE R .

3. BRIMRL T, Ly Laf~DER
R 6 ~ 9y AOTE,

[~—]

£ 8B T
LRIEOWT TAFNKROE Y BEx#l
FET ;0)0
RHA4~6H, MUBLIVURUE6~8H,
BRSO FB3I~4H MHE2~3H,
= .—A1HPA, FRSEN 1EUA,
#FF1EUA

6. FRGHABBRRES EHT 5o

7. REFERICEREDFERE 2 TH .

8. FERIXTEOEHRUEMAT %o
T160 HEMHEXFE3I-17-7,

LHEEE L, MEE AR TESRN
AXH RS —v v &BEBR
(Tel 03-352-8926)

B B E

4. FRBEEFRICOW TRBERRICHEE
Hoko

B X # x &2 —

TEL

TEL

F 3% HFLI1B
B#1 50 412 B
w O£ SRS MO&E
® 17 & A L E E

B A XE—Vvrask
T160 XERMFBEFE3ITH1707
CHERE e (M) BICTHARN
(03)352—-8926
=& ®179578

HEIFTr BRI X2KKXL4
HAHAZAHIFR 205D 10
(03)501 -5151

#* 7

Y v A& F L& W

&%

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



O,
=y

1. FRGKEFRRLLAOEHRMEIZL 5
FEHO2ER:T5, KEFEBEL, &k
DHDBTF— DN TEEDHITRE K
ETAb0T, HBEHMZLAIEELIS
B2 LEHACERE INEERTH %,

2. EROHBR, HAI—bvviZBIEDD
LB, B, WL R HFEER, X
W), FH, ME, = . X FUL
OENB IOHFRE ET5H,

3. FERBaic L VEEX KE T 58408
» Bo

4. FERAKIMEEL 40 0FFEDOLOXE
BT 5.

5. &HIFILVIEHN1I800FTHH- T,

B B &

1. BRERORE MRERALTRET 5o

. FERBHIE R .

3. BRIMRL T, Ly Laf~DER
R 6 ~ 9y AOTE,

[~—]

£ 8B T
LRIEOWT TAFNKROE Y BEx#l
FET ;0)0
RHA4~6H, MUBLIVURUE6~8H,
BRSO FB3I~4H MHE2~3H,
= .—A1HPA, FRSEN 1EUA,
#FF1EUA

6. FRGHABBRRES EHT 5o

7. REFERICEREDFERE 2 TH .

8. FERIXTEOEHRUEMAT %o
T160 HEMHEXFE3I-17-7,

LHEEE L, MEE AR TESRN
AXH RS —v v &BEBR
(Tel 03-352-8926)

B B E

4. FRBEEFRICOW TRBERRICHEE
Hoko

B X # x &2 —

TEL

TEL

F 3% HFLI1B
B#1 50 412 B
w O£ SRS MO&E
® 17 & A L E E

B A XE—Vvrask
T160 XERMFBEFE3ITH1707
CHERE e (M) BICTHARN
(03)352—-8926
=& ®179578

HEIFTr BRI X2KKXL4
HAHAZAHIFR 205D 10
(03)501 -5151

#* 7

Y v A& F L& W

&%

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



O,
=y

1. FRGKEFRRLLAOEHRMEIZL 5
FEHO2ER:T5, KEFEBEL, &k
DHDBTF— DN TEEDHITRE K
ETAb0T, HBEHMZLAIEELIS
B2 LEHACERE INEERTH %,

2. EROHBR, HAI—bvviZBIEDD
LB, B, WL R HFEER, X
W), FH, ME, = . X FUL
OENB IOHFRE ET5H,

3. FERBaic L VEEX KE T 58408
» Bo

4. FERAKIMEEL 40 0FFEDOLOXE
BT 5.

5. &HIFILVIEHN1I800FTHH- T,

B B &

1. BRERORE MRERALTRET 5o

. FERBHIE R .

3. BRIMRL T, Ly Laf~DER
R 6 ~ 9y AOTE,

[~—]

£ 8B T
LRIEOWT TAFNKROE Y BEx#l
FET ;0)0
RHA4~6H, MUBLIVURUE6~8H,
BRSO FB3I~4H MHE2~3H,
= .—A1HPA, FRSEN 1EUA,
#FF1EUA

6. FRGHABBRRES EHT 5o

7. REFERICEREDFERE 2 TH .

8. FERIXTEOEHRUEMAT %o
T160 HEMHEXFE3I-17-7,

LHEEE L, MEE AR TESRN
AXH RS —v v &BEBR
(Tel 03-352-8926)

B B E

4. FRBEEFRICOW TRBERRICHEE
Hoko

B X # x &2 —

TEL

TEL

F 3% HFLI1B
B#1 50 412 B
w O£ SRS MO&E
® 17 & A L E E

B A XE—Vvrask
T160 XERMFBEFE3ITH1707
CHERE e (M) BICTHARN
(03)352—-8926
=& ®179578

HEIFTr BRI X2KKXL4
HAHAZAHIFR 205D 10
(03)501 -5151

#* 7

Y v A& F L& W

&%

Download service for the GTSJ member of ID , via 160.16.140.208, 2025/05/27.



BAHZXI—ESH

Download service for the GTSJ Member of ID , via 160.16.140.208, 2025/05/27.


http://www.tcpdf.org

