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HIGH SPEED CRAFT APPLICATION OF
INDUSTRIAL-DERIVATIVE GAS TURBINE
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Abstract

The commercial marine transportation industry is experiencing growth and change due to the
increasing popularity of high speed vessels carrying passengers, vehicles and in the very near future
time-sensitive cargo. The desire for increased vessel speed has created new requirements for
additional power, leaner craft structures and lighter vessel machinery. The high power density,
reliability, and competitive life cycle cost of Solar’s industrial derivative marine gas turbine engines
make them well-suited for high speed vessels. Solar’s turbomachinery design philosophy has evolved
over nearly four decades, with thousands of gas turbines in a wide variety of applications with more
than 500 million operating hours. This paper discusses the major elements of Solar’s gas turbine
design philosophy and the advantages of this technology to the high speed marine transportation

industry.
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2,000HP 4 —¥nrxzoryr 2&
EE B B2 YAEECRRR: 8,547 BERY
M3wKIy FRT,

10, 1 A5 TIV;BE/Y b O—IsR— b “Shimrit”
Wy >~ e 100 - Ly J1:52 /v b
%= B2 ¥ # P Grumman
HESfE 2EE CP YRS
F # PB8: 5,400 HP 501-KF 1%

EEE #2
4 H3 “Shimrit” Th %,

11, BHETFTHMAIZoAES SES EERE “#H <5 2"
SES (Surfase Effect Ship) Bt E LT, 1994 49
Al =B TEH TEEmrcaE I N,
o £:25m B K & 7.5m
HE A = 45 b pLy J3:50 /v b
WHEEE @ 73— -V bRV
FEHEEE : 4,330 HP 501-KF 2 &
EEB B2

12. 7 601-K 9&601-K 11 BRI OT T L
571-K AR ¥ —E > DREERR « ¥ —E v Eiz=E, %)
e FFL0RLST, REHSEER - MM LT
EMESCEHEEOS VWYY Y 2HETOBRD
601-K 70 75 L TH 5,
arFrvy—u—F—@G—FENS T4 A 7B LR

Mo,

PROGRAM GOAL

© Rapid expansion of Industrial Product
Line into 9,000 to 12,000 horsepower
growth markets

MODEL 601-K PROGRAM

» Leverage Allison’s previous
Investments in technology development
into near term saleable products

o Drylow emissions capable

o Field evaluation in 1997, production in
1998

« Investment by international risk'and
revenue sharing participants

INDUSTRIAL & MARINE ENGINES

& 5

0, EHELEB KB 15: 1, KI112320: 1 &|EL, #0
o= 1x9,000 HP (33.7%), 11,000 HP

(34.0%) EEFEL TW3,

NOx R IZRER DK « ALES > TDLE#

(Dry Low Emission) ¢, @—/V A4 A RB211 €7
)@ DLE JR5ea8 %> 25 ppm (15% O,) ZZFEKT 5 R
HBLTH D,

1997 Eho L D EHET A N 2E R, FFEERED» SRR
RIREBEICALTETH 5,

X513 601-K OWEA 7 v FTH 5,

13, DLE #RBEROBET OS5 A

NOx #BRI¥2 I TOHKRBAIES 2R
BERICEAT B, BUHHEELRRT 20 THo 2, BIE
BB DEENSE L AL VT F U RABRANELLRY, &
FZUEELREERV 7 e T EEE L AR T
Wiz,

DIEREBR I IhoHE L DSLBELET, KLV
NOx OEFIEEZHE S LD DTH %,

BE, 501-KC5 a2 > vy —EBH A ¥ —E i
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" AL - HEBLw

HESBICRITIBZTY Y HRI—E L DEH

AARHF RS —EEREE

T, DLEBRREBR DO 74—V FF A » #¥ % T ANR
Pipeline #:iz TITb L Tw %5, NOx {HiZFHHD 25 ppm
(15% 0,) AT 2ZER L, 8 AR Z T2 2,100 K&
B, BRSO BREMEASR 3 E - TR LIREINT
w3,

14, ATS (Advanced Turbine Systems) B& 70/
N

ATS 7u 7S AIKEZ A NVF—HBDOHEDD LI
BRSED SN, FAF—EVOREZZIVZODS
N—TRGPNT 5,
HEGEEZER T, BEERRICEN, SR20E
PHEATE S, MRFEFIODZHAY - 2EER
T 2ETH S, SHEAPEZ 2BER TRV

F—EE2ELT 2 IOBRRBICILT, ZAVF—ER]
90 EMHEEL 2BELRIEF 10 BREL 72,
RERARAY —E G U 7ar 7570208, i\
B eRy 7« avr vy —EREIFHIC b BRALL
2LEZHN5,

1998-2000 I FTEV A ML —v a YDEHBETH %,

1970 FRH S OMAL A5 —E > DHH % X5 LED
WL S, ENZHOMTORIE « & - RFTOL
ZEOHHDEI, BFEMFEFO LT 70b&5 L
RIN9 5 LHERET %,

BEE
(1) HFROEM, No. 491 (1995 4F) & F HER
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T _ N _

Bt « X% 7 — WH|FRES AT L

XY 7 —NHHFEES AT 5 EZDFEAL

H%%*l

YOSHIKI Haruo

B

F—T—=F: X¥ /=N, RELVAT A, BRAY—EY, RH, HE
Methanol, Power Generating System, Gas Turbine, Reforming, Cracking

1, [FLIc

1970 FEREC L ZEOLMHERC L 0, FEAHAN
DOIRGFEE D & O HIs R R TR S h iz, BES
WTh, TOEBHDD, FRAWMANDEKEEDET,
OB ANVF — D, B A F RS
NOBATET, KERENIBMTbTE T, Z0—flk
LT, REDHKBIZBIT S AINVF —EBEEOHRESE
FR1EFRT, IUODEHZED, BMBHIIBRED L
A LREE LT KRR > T35, Lrl, RER
TEORFEEORE L ERL, HRADOBRRNIEN
Fi kb, BWERLOZORFREVHEEE TR < »
WAREHETH S, 20X RE»S, AWMAZ AL
¥ — OFEEM O - FFEF| &R T 2 L EE
HE Lo T35,

X5z, HEHEYIC X 2R TOREME, 7
o> CO, B & 2HBREB(ESMEL 2D, 2hd
LT 272, 7V — v A F—OFENRL E
FrioTwd, ZNET, BEHEMOBREREEOF
B, B3 NF—y 27 AOREIC L 0 BREES G
L, AMRBIINE — L L TRRY AREFHEHH

T2 CO;, i OMHEI RIT-> T &Iz L2L,
SBORBKEEF 2T 2 510121, ZhPdTiR+5E
BE 2RV, (7, BEWCBT 2BIERAS X (LNG)
ORI, RS ARHZFHL28E 77 > b TRT
BETh B, HUNEHEOS AHTIRBRWCERETH 3,
—F, X¥—NViEBE, FELUTRATA L DELE
ENTVEY, ARERZFERETZILHARETHSH»
5, RARTARLERDOFAILKOER 2 FBEL 25, ¥
W, BERFIHORAAS A KR, T78bb LNG 8E 1R
M &2/ NEBEDO Y ZAH, CO, #BFXRDE WA AH,
T—NRy XY T ABREOEMFIBOFERLE LT
BYEThHb, $72, A/ —IVRIEBETHRIETHY, &
% WBEEOWMDFBESTHY, BESCHARLY
PHHELZ W2 V- 2B TH 2 2 &5, LNGH
BAMARBME L LTEHIA TV 3,

2., REMROBME

HRO &5 BEROb LT, FT AL F — - BRI
BE BT (NEDO) T13, BRESAEIET 3L ¥ —
FEOBEERZY, BABCERE L D THMANFRERF A 5

#£1 BERBTIEFENORBEMER
(9ES - BH - 2 DMRES)

S 5 1975 & 1994 4 1999 4 2004 &
W% E R 384.9 822.7 903.5 1,006.3

(TWh)
i 2 0.0 % 0.2 % 0.4 % 0.4 %
K Vi) 20.4 % 8.4 % 10.5 % 10.0 %
L PGih 0.0 % 1.7 % 2.0 % 1.8 %
i) J 4.0 % 12.4 % 14.5 % 19.6 %
f Hh 61.8 % 21.9 % 14.4 % 11.2 %
L N G 7.3 % 22.8 % 25.3 % 24.6 %
B + 5 6.5 % 32.6 % 32.9 % 32.4 %
H#: BELI X ALY —, HRCBTI2EARA0BELFE, &

[REEXEASS, 1995 F

FR2M 199649 H 258
* 1 BEEKY¥ AEEMTHTSeRT
T 106 REEEXSAAK 7-22-1
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m iR - AER .

X5/ —LIBEREBEL AT LEEDERIL

BAARI —E %55k

J—VIEEFIERE, Yo7 b ETo T,

I, A 60 4 DBIFEWTTE D & FHK 7 B OFFM
FEE T, NEDO OFHfiER & LTH&ML 72,

%9, BRI 56 FFEE X D IBFI60 EEW LT T, A5/ —
VHHATTREMESRE, 2 ¥/ — VBUSHLWEITRER, 2
8§ = VR T A AERITo e TR, 4
BOIANE—EBOFT T, 25/ —VOFRBEFIRE
CLTOREEZREEARRXE SNz, LrL, BE
T IFREN R, A ¥/ —VORtarEsL
B TIEAY / —VHBRERREIE LTRSS
BEMSBVLZ LRSI &N,

Wiz, BRI 60 EE» B 62 EEE T, "X/ —v
WEMRBOERME, 21TV, XF /=L OKEKHL
B LB OFIFEITZE, RBEO/NSWHES R
K3 2 HRBER DBIREIITE, X5/ —NVHERBORE
VAT LDMRELER L 2o FORR, X5 —V
BEABEYS IVERAT 2L, BEEOR
EnRohn, H#RF—Erhs0EEERD TEMCE
INTEZZENHL M ER DT,

ZOREREZT, WERI63FE,» ST 6 FEE T
&) —VEBRFE S — I VY AT LEIERE, MTb
1, 1,000 kW &4 R 8 — Vv REBEOBIE DR, PEE
TR A 5/ — N B RIRBRFERNIC 38\ TEIFABR D
Tz, ZORER, BEIERIFEEE2ET FES 2D
DD, FEYA 7N, REBHESA 7N, HEEKEE
A IMIHT By 3 2 —3 3 VEER L RBEOMRERA
LoERB/O N, ZOFREY AT LAOBEMEIEES
Nize IS D/ROBMICOWTIRBREICERS,

ZHEFHTL T, FHTEE» S FEELT H
BRERAY ) — VLY ¥y AT LAOBEWIE, BTbh
7eo 2T T, 6 RME 500 kW D>y > 2 Hw, BRhE:
38% LIk (HHV #:#8), NOx: 110 ppm LA T (O, 13% #t

BRI BIRR T « — Y VBRI 4, 22K BEEE L, %
DFER, BEKFIER (EGR) ®AEMA ¥ / — Vv OEH
WY, B YL NOx © HAEE 2 ER L 72,

D EOBRBERZ5MEE, FER6 EEL TERI "X
g/ —NVHIRAREEMRATMHEE, »Tbhi, 22
T, BEA2AY 2 —VDRZIANFREBRE L2 LT,
AY ) —VOEEFBY AT LI USSR R ERL,
VAT b ORRFEMW D W T HEBRES 217> 72. T O
bAFE TR, ‘

3. X5 /=R
3.1 A& /—ILDiEH
AY ) —VIEIHBTERETHY, AL FEECEHS,

FEREOWD R BEE TH B, ETRWRELUTCRT,

(1) ¥® tb &\ 0.796, > 7VEE
2) #AHE 1.11, ZRELDEN,
(

3) B [ A —97.6°C, EBHTHEDLED T,

) W M 65°C, [UEDES
) Bl Xk F: 11°C
) FE& K 464°C
) 1R FEBR R 6.7~36.5% (Z=LH vol %)
) X ¥ B #9260 kecal/kg (]9 1,090 kJ/kg)
) EfIREE: $95,400 kcal/kg (89 22,600 kJ/kg),
GHZRRE R LNG D25 TH 3
Z 5, AMHRIRENC AR SR
MR 2BEOREVLEE R 5,
w m B KRBEMMEL, THERL % O CTEHE
B0,
W ¥ B M KLBBET S,
B A M Mg Al Zn, CuZnL&ErERsY
5o Th, 7TRF v 7 AZIZEE, £
320085 %,
1) HeX AEME N,S 2& % & T, Fuel NOx, SOx
BFELZ G, 270, KAREMNMEVLOD
T, thermal NOx 3Rk X v D
VW, 7z, BELRELZY,
UEOBBREORAY ) —VTHEH, BiEASY ) —
WEZOEERBE LU THERET, X8/ — VDR,
B, ARIREHICID, FRI—-Err 508k
BEFHTLIENTE S,
25°C, 1 KJEDBEESHOHRE, SHEKIGIE,

CH,OH — 2H,+ CO — 21.7 kcal/mol
CH:OH — 2H.+CO—2840k]J/kg

HE KT,

CHaOH +H.0 — 3H:;+ CO.— 11.8 kcal/mol
CH;:OH+ H.0 — 3H.+ CO.—1,540 k]/kg

DERBRIETH %, £z, 300°C D/, SHHERIGIE,
CHs;0H — 2H: + CO — 23.7 kcal/mol
BHERITE,
CHsOH + H:0 — 3H. + CO, — 14.3 kcal/mol

&Y, RBESHEKT 2, s OB OSSR,
AT ) —VDBEE,

CHsOH +3/20, —

CO: + 2H.0 + 19,900 kJ/kg (LHV)
CH:OH +3/20, — «

CO: + 2H:0 + 22,600 k] /kg (HHV)

R Y ) —IERH A DBE,

2H, +CO +3/20, —

CO: 4 2H,0 + 23,900 k] /kg (LHV)
2H, + CO +3/20, —

COz + 2H:0 + 26,700 k] /kg (HHV)
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A5/ —IVHAREL AT LEENDERE

" AL - AR

XY ) — VB ADBE,

3H,+3/20. — 3H,0+22,600k]J/kg (LHV)
3H,+3/20, — 3H.0+26800k]/kg (HHV)

20, EOFEE CIIMES A L WEAT ADEGIE &
A ER,

BB, A¥/—E LNG & 2T 2 &, BATEEY
72D OFEBREIHESTH B0, HERH2EH2DT,
FA—HHAE 2B 2 12D HLERREOFRERE IXIZIZHE
Cend, f6o0C, 8k, BRCETRMEFEL, 2
5/ —E LNG TIERRLCERZ, 351, AT/ —)
BREBRTKETHZ I EH»5, LNG 2 TH® R
BOWMD T BB THD,

3.2 A5 /—-INBhEr rnTHE

28 =ik, FERORIAE RS —BILRE L KRS
WHWEL, 2OKERL—BIKRESGEMECRIGEET
#EIhTWB, GEKIGIE,

CO+2H, — CH;OH + 21.7 kcal/mol
COz + 3H2 i CHgOH + Hzo + 11.8 kcal/mol

LThHb, TOERRIEDLSSDB LI, AF /) —)
HETIXCO, ZHHATE 2, 2Dk, CO, DEEEH

£2 WHROXY /- NVEEREN
JER AR FE =R

Bk e E (%)
RKERH R 8 3
H OB M
a IR
L P G
Bl A T X
+ T W

ol n]oofw
Nl |o|or|—=

Hi 88 : World Methanol Analysis

BHL LNGEEBITRE KA AHEZ, 25/ —n
BETIIEMCRHATZ L8 TE 3,
HAROBIRTIE, 27/ —VOEEEZT > O 8 &
UEWKRATAZFEREL TS, ZLT, HHROXY
J—IVEEERESE, FERIR2,400 5 ThH B, £21,
RO R F ) — VEBERENORHBIERMHEER 2 RT,
Fo, 33 CHRORRKS A OHEER £ EHEETT,
—%, EMRICB T B AY - VOEEF, E/KY
2,000 75 b ThHD, KEBSIIMEETZERER L L TH
Hahtwd, LaL, BoEOBKK T, GV Y >~
DA 7 & AfFAEFIOER, 7YV AOEBREARH L
L COFAEBEML T 5,

UEDE S, 27/ —VOHEHEEN/NS WD,
BHRONT VADEENCE D, XY —VOMigITkE
ERENE, £, FEADL S k XKEHERTTOR

T, BELEREE DB LNG @ 10 50 1 BEL 5

724, AP LNGIZERS 225 2 — )L Offitg iZBR
TREFBEZ>TVD, &5, HEBEMARE~OFH
DB L 5> TiE, AF ) —VEERED L 3 128t d
B I HER B H 5,

4, A5 /—=IVHKEBLRAT L

HIE TR L H1E, A¥ /- E2REAREELT
R 285E, (DAY ) — V220 F 2@H (£
X), QWEXY ) —VEEFESETHEHE (FAKEE),
QURIA R &/ — N B RE L THEH, @WHiEx Y ) —
WERAKRIBELTHEH, 04208858 E2 505,
Fi, FEHARELT, DHRAY—C U 2FEBHEE LT
M, 2)7 1+ —ELBBEREEME L LR, QMREIE
MWEMEH, O3 20BEREZOND, S5, TAY —
E VR OBE, B4 7, BESA 7, KRS —
EYEDEESY A 7 (AVNA Y RH A 7)) Zpn#
Zoh, T4—¥WVEBEDES, Fy—Rar oo Ry
AT Iy AVINAL U RH A TVEREZ NS,

£3 KRBV AOHZEHRR L EHE (19934F)

oo W R HE K E EOH &

10 °m?® % 10 ®m? %
7 7 U A 10,116 7.2 80 3.7
7 AU H 9,017 6.4 704 32.3
BT AYUH 5,430 3.8 65 3.0
7 v 7 8,729 6.2 179 8.2
I3 Yo & 56,006 39.6 731 33.6
g —nr v 6,129 4.3 266 12.2
H )3 44,843 31.7 121 5.6
Tt 7 = 1,065 0.8 30 1.4
2 o R 141, 335 100.0 2,176 100.0

H B : 1995 Survey of Energy Resources, World Energy Council
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m5mEL - RRL

X5/ —ILFBAREL RFLEENDEAIL

HAHAHR Y —E ¥4

4 ERREEIRATAOHBFFELHE

% EYA7A | HRSG

Y NESE. 3

R | KE | EXK | BAE

AR X GT

AR E GT

5 M GT

©) (O)

WE A GT

Ol|0|0

£ R E CC

BTARE & CC

5y R B cC

O|0|0|0
O|0|O| 0|00

% HH cc

FUU-ETNTC

A ek A 7
TC+ST

O

(E)GT : xR ¥ — v v

CC: a v N4 v ¥ AL 70

TC: #—FKaryyv K
ST: Z#& ¥ — v v
HRSG : FFB BN K 14 T —

SR GT O (O)iX, KFAMNTERZRFESITIT, BV X
TAEZEBATEARAZ 2 FT .2k, —BoASERD

MmEZERDZENTED.

UEDHKEY AT LADER S DICDOWT, HEEFIAS
HBERLCIEDTRT,

4.1 HRI—EVHFERTHS
HAZ—ErDIFE, RESRSTMALBEE2Y -
(BaRHS) TR BEHERTERVED, KD

FOZANF—-BIEEICKEN, Z0kD, HAF—F
VHRDOBNREEL T 520121, HEfiY A4 2 VTR
BBEYA I NVERHAT ZLENSSB, LL, FA
F— BB ORERIRIE TR L, BEBNEREE
T BFEWIE, IV NNAL Y FHA 7 VORARI—
CIAV—YarYYATAETBIEIZED, HARE

BKTDIENTED,

ZITR, BEOLODEEOAEITIHECOVLTE
25T 3B,

F3, ¥R —EVOFETH 2WHIARZLE L Uk
WEEENPT VAT AT, KBERLEERHFEDTZWVWAY
S NWHAREEY AT LId RS ) — VRS AR Y X
FLBWERAY ) —NVRESRTFLEDF R —E > DHE
BEEMCHATE D, ARz 3,

Rz, KOMHAPAIEEREE 1, FEBEINKR A 7 —
(HRSG) ZRWERI —Er DI vNA ¥ R34
TNVRKEREFHEIRTITI A Y/ — VB AFH
VAT LAEREATES, £72, AOFIANTE 2HEII,
KA RBEN APICEE (FEK) LTHRAY—EYD
SRR E L KRN A Z L b AJREE 2 B, L L,
T UNA Y RFA 7 NVEFHEBEIEIIE D S D OREE
Bl BDT, KEBRBELY AT LATHAT 05—

BTh3s,

7B, HikUizk 52, SMERIG L SE RGO R E
EEMERICOFBKEV, L, WERIETIRARK
K[UFETHHERR RIS 5 729, LEOERINEE 3HE
TZhEOEIZ LV,
4.2 T4—EILHEEBEEERT 358
BHEOMAARR 2 X ha— %4 2 L7 4 — ¥ LEEES
Ti%, HHV BE¥ETENERN 50% #8215 b0 s HEL
TWw3, LHL, T4 —YIUEEIZASY ) —VEBRE L
UTHRAL RS, B3R 46% BELEZz o0, =
UV BIRTIREELNG 3 284 > R ¥4 7 L DEShE
BEBZLHIERTERN, FIT, T4 —YIVEEZE
L LU CHAT 288, MTOY A7 428752
Lk, BEOEEDR EEX 2 Z L BNLEICE B,
Thbb, TV UL D[ ANF—ITLD Y —
RGP ERE L TIREES2 LR SE, S5Bhox
INVF o[y —Er DR LT BT
F—Rav N RV RTAET S, £, KHHID
T4 =BV TRz v Yo s DS BE T A2 LRV
F—BRKEWD, Y —Errs DR AL F—
ZEHWIEINL TEKKERTY, KbV T 70
ELTHEKSY —EUR2HEHL, y—Rav Xy Py
VIEEKI—E VR EIBEEY A INETEIEBT
XD, 1212 L, BEVA I NVET BRI LK DESIEIZ
MET 20, YATLBEMEEZVAX, BREOHRT
TR L2,

7 4 —ENVEED5E, R EROBIEOR S %
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A5/ —LVHAREL AT LEtNDERL

= R - MR

ErT AT LE2EETILNEREEZONS, 5,
7 4 —ENVEETRIREKPLEE 2D, BEREOHE
KDL BHPMEL 255085 5,

4.3 MEEHAEERT 5SS

REIEM IREET /NS, HEROBERF] B ATEE
RERTHZ, 12, A7 —NVFT XUy b3, /N
SEBEFRCE L TWE, ZhsDEEICLD, #Hl
BEE L TOERLEPIEESh TV, Larl, BED
&5, B, BRE, VA7 20OBEEESEMN
RS REFENE L, RIS OFEI RSN
rBICEAbEh b bDEEZON S,

RELERIZ, EFEOBEICEY, VU, Td
VA, WERURFRIER, EAEREL, EEES TSR
b3, BRIAEZSO L ALE—FBEOBA» 53, B
BREORVWEGRERER, BEAESFROMEFELIRR
s,

REFE ORI, KBEBZEOERIGIZLDEN
EHRETEIZLDTHB, 2Dz, BREAY ) — L%k
AJUWHEEZ LT, KER2ET 248D S, LrL,
RE )= NVEBRSTEET 720, KATAZEDRIL
ARFBRRENCHR T 2 &, HEICLBEZAEIRZD R
TCFOLRED 2,

5. PKR=E

XY ) —NF KB AT AL, UTOBRERELL
TERbEHET k2,

Thbb, (DVREERED > NOx O B <, ¥ A
T AL > CTIIBEEENTE L 25, LERIBEY,
INRBE R BB T, L b, SOx REEOHER TR W
DT, MEECEEEEITETH 2, QFERTHEE
TH2IeoER-TBBVESHTHY, LNG &Y HE
DIFDICET 2BHAIIBRRCE Y, ZO0, REHE
12 & o T IBHBAE - WRER OIS 2 Rb v, OF
R L T, BREETEER IS 2L, KETEHLTL
BROT, BHERIZVEL T, BRIy, —1
CHEIR Y T, B aRA NZENEBERRVLOD
T, BEIXY ) —VEBREELTEZONS, 2D,
ALY )= VEEMC L ZRSEDERTE, Y INT
VORERLTH, [ASHERZE U0, (5) LNG i
W & WO KRR A AHR CO, 2% S0 K
R AHOEFFIABENS, 6)> X T 22 L>Ti3,
BRI LNG 22N Y R A 2 NAA LT B2 EH
TE&, CO, OB CHFLETE 3, (DVRRY A DHK:1E
L7et8id, A A~AEZRBLEZXY ) —VER, 2—
Ny ALY s DERE, RABER2E3FA
TE 5,

UEORBRZETAAS ) —NVFIBEEBEYATLEL

T, HRY—EURF 4 — PN »BESR 3 21
BT, FEREANC IR T NEEBREFEE IRV, &
#]iE, COREYRT LABBEWCERILYT 72012, 0
FICRELH A 5 ) — VEHRR T 20 DEEHEEE LS
ns,

6. HBbHYIC

HIBRBRIERIRE DMERIZ 1, T AN F — BRI OHS
HEZ®®, BT AN F—BdSicdoE ¥ 2 Bt s
KON TWwD, FERTHRELZEFZLTWREAE, <«
ANVF—RREL Tulkwnh, $—EE2 20B8H S,
—7, TANVF-IROLKL, TANVF—OBFIAE
DOEMPBAFEBLERZ L bHELHTH B,

HERBRER 2, KENFIF T 28 BO 2L —
Fid, MAELHRIAINF LR35, 2LC, BE
B TIE, KE-BRERECLI I NIREI AT ALY
Ebr%22ZBE0nbDEEZONG, 2D, BRETIR
Za—Hry A VEHEO WE-NET iz & v, A%
FIEEMOBEEZBIEL Twa, Lal, BiEAKEOE
TKRFBEZEN P SWAT 21213, BN BRL 20
X7 6 WERENE W,

ARFEFIHIZHEANE, 25— VFRZRERA2 Y
/=N DEEICHREDBER DS b DD, F DOMMOEMHIRIE
B2z, T YEHEMRREMNARECH S,
D7z, HMIKEEICN T 2 AL HEEI/NS WA Y/ —
VAR, BRTEETHLI LI BHDOES
A5, KE -BEREOYATAPZRT 2 ETO—
HRELT, RIAEARHBLTORVWEEZ SN 3,

WRIC, RREORRIC CHEREW I EEEEEEE
IANF =N NEDO - HAB 12, BfLEL LT
%,

S0

O »F7 —NYEBHAY - OMER, AV —BET
STIERT, 159 £ 3 A.

(2) FEANI60 FEGMANFEERN A ¥ / — VIS KB (5
HRUAE TR RE) ZHEEEREE, Fo ¥ —REmRs
¥, BEA161 4 3 A.

(3) PR EEAMKNFERIA Y / —VIEREEILAR (£ 5
S NVEBIFEE N I NV AT ARIERE) FHEBRHREE
(RIEHRES), AL ¥ — - EEBIMHR S BT, Pl 6 49
A.

(4) PR 6 FEEOTMAIIFREBIRA Y / —NVIERBREEITAR (£ 5
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Improvement of a Cooling Effectiveness by the Use of a Delta-Tab

PRy IERC*, EIR R
NISHIMURA Masanori SHIZAWA Takaaki
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HONAMI Shinji
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Film Cooling, Cooling Effectiveness, Control of Wall Jet,
Turbulent Boundary Layer, Delta-Tab, Secondary Flow

Abstract

This paper describes the effects of a delta-tab on the film cooling effectiveness. The wall-jet is

injected streamwisely and laterally into a two-dimensional turbulent boundary layer.

A small

delta-tab is installed at the edge of the injection hole exit. The mass flux ratio of the wall-jet to the
main stream is set at 0.5, 0.85 and 1.2 in streamwise injection, and at 0.5 and 1.2 in lateral injection.

An encapsulated temperature-sensitive liquid crystal is used to measure the temperature distribution
on the surface. Upstream-tab in streamwise injection prevents the primary stream from convoluting

in the downstream region. The total cooling effectiveness in streamwise injection with a upstream-

tab is larger than that in the spanwise injection at downstream.
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Studies on Unsteady Aerodynamic Loss of Turbine Rotors
(Experimental Works by Use of a Linear Cascade)

Abstract

PR AB

SASAKI Yoshinori
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FUNAZAKI Ken-ichi
HE e

TANUMA Tadashi

Despite a number of research activities, less information on aerodynamic loss generation in turbine
rotors under the influence of unsteady flows encountered in actual turbomachines is available. This
paper describes our newly started research project which aims to gain an insight into the physics of
the aerodynamic interaction between turbine rotors and incoming periodic wakes, and to establish a
method for evaluation of unsteady aerodynamic losses of turbine rotors generated by the wakes. In -
this study, using a linear turbine cascade and wake generator, the wake-affected flow field upstream
and downstream of the cascade is measured in detail with a five-hole pneumatic pressure tube and a
hot-wire probe in order to obtain time-averaged as well as time-resolved characteristics of the flow
field. It is accordingly found that the wake passing considerably affects the cascade loss. It is also
revealed that a so-called negative jet effect associated with the wakes plays an important role in

unsteady loss generation of the turbine cascade.
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Mr. Glyn Walton—Didcot B #EFRELR, Mr. B A HRSG - X : )
g! %’ . S 7
Marlow—GEC Alsthom #: Large Steam Turbine #3547 = BRER, 1 AKF
&, Dr. Michael J Moore—IMechE, Journal of Power ol -4 325,000kg/h
and Energy #HREZEE REE Balcke Duerr
WA LiUE=w M7 Yy ke hy-B
AE 30,000,000kg/h/EY " 2=y

PROGRAMME FOR VISIT OF MR HISAQ HANEDA TO DIDCOT

10.45 ARRIVE AT DIDCOT B
REFRESHMENTS

11.00 DISCUSSION OF MAINTENANCE ISSUES, INCLUDING PRESENTATIONS BY
DIDCOT B AND DIDCOT A

12.00 TOUR OF DIDCOTB
12.45 LUNCH, DIDCOT A

13.30 TOUR OF DIDCOT A
15.15 TEA WITH DIDCOT A

1545 DEPART FOR 16.09 TRAIN AT DIDCOT PARKWAY

VIBIT OF MR HIBAO HANEDA O

2@ Didcot BHERRE - &SI A

WO TELES XZF SR T—<IKDE, F\» Mr.
Nigel R D Orchard, Mr. Glyn Walton i Ol T ##3
BohlDT, BATsIZLEHLTV,

Didcot B REFFIHE

% 191z Didcot B SEFTIE %= 9, B 3® 12 Didcot
B #EFERRIEMEEE 2R T, FHICEAZ 50051,
2EHAI—EVHITIOFEEREH - R T L, 25M
I} HRSG 3% EHEK L85 T D035 5

3 4® 12 Didcot B RBERHEA 7 > MEE %, K59
CRIRENTZR FPEEMNERT, 20772 MIA X
F—Er 2L TREY - 1 P RES NS,
WbHSEEEEE L ko T3, MTHD > CEMN
RENTWEHENL 25HFAY—EVT, HikimahT
WAEBIIRINGEDHFAY —EVR@FHTRI—EVDES
2 AT SN0 4 o BIOBRBERR KRR A A HSEA
ENTw3, ZhIZXNL T 1997 FiCEKT 2 FED 3,
4BHRAY—ETR7 =27 BORERIREIND
FEERSTWD, 1, 2BEY 2 —VOHENFKIF55.6%
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X 7% Didcot BEEFTS3, 4 5 AY —E VT ERY ) —

53 Didcot B #EAFER T BMX XD Siemens EF NV 84-3AH ALY —E

(LHV ##) ThH 228, WEHOT = 2 S ERBEREH
T%3, 45EY 21—V TIiE56.5% (LHV ##) %%
FRTHEEDZIETHS, 6P W1, 285BHAY—E
valF Siemens ET NV V YY-3 TR IZ—EDAHY T
T x A BERT £z, B TP~V > OFRERER R I
HBELNS 45 H A ¥—E » [ Siemens £ 7 )V
V94-3A LRI —XDVEI-3AHAY —ErDEHE
ERT,

BRBEKE O E1—9 v IRIZL BEE
Didcot B FEAT IR 1,360 MW 0 FTE 2 fH
ERLFETHLD, ZOFKEMERBECIRHS LR

6% Didcot BB 1, 284 A% —E VA HULOBBTEREL T LEHEE LT 5 (K8W),
Siemens EF NV 94-3 A ¥ —E >~ CDORBIEHEA2EHRT 2 L3, hogE=

TRAYEa—FYRIATIZIVVI7THIEICELDKRY

DIDCOT B CCGT
STAFF STRUCTURE

Station Manager

i Business Services
Production Manager Mana |

| Manager |

] o I |

Shift Team | Mechanical Maintenance CA&l/Electrical Maintenance Technical Support Business Services
| Leaders (76)AJ _ Engineer Engineer Engineer Officers (2)
|
Operating Mechanical Technicians (2) C&l Technicians (2) ’
Technicians (12) | Software Technician
| Sup. Tech (2) General Duties Assistant | Electrical Technician ‘
| — —

VISIT OF MR HISAO HANEDA o

N National Power

B 8 Didcot B FHERTHEREK
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B 9% Didcot B FERTHIIRIERER

TREMER, V7 OB, A4 v F OB ERTS
7;:8’ %@'ﬂ_’n —/é\jj/ﬂ:%'jfll)%o ( 9(1))

National Power #t~v—4y bz 7 L BB #

4 & 5 4ERT, National Power #:23REAL X 117724
1A # @ England & Uf Wales i B 5 v—% v b
¥ x 7% 40%, 120 TWh (1200 & k€Wh) 5 (HEE
DIZIE 1/2) ThH o720, BBk 5 £/T, EEERN
DIRFHFEBIC & 2 HBRMOL B, FHEXER
WEoTELNTL &7 7 v AEEN (ZbE
FABFER) ifdh, TEFERENEBSEARLT
WAEH, 1996 FE3ARKTEE TRy b7
32%, BRFEESIE 91 TWh (910 8 kWh) & BIAAT
W, Laliahs, ZhICK UREERNZ, FHE
SERE LEEE LV a A S USRI REL, #
40 fBERYF XD 80.6 BN R EFEHL T3 (E10W),

ZHIEERROFH CCGT DEA L Viz & 2% 2
ALDOHIRS X2 Ei06, EEOKNBRELICX S
ABDOKIBEESEFGS L Tw3 25 KE0, BEL
B D 1991 £12 15,713 A TH - 1[Itk A &3, 1996 4
123, I 1/3BUFD 4,427 M T, 10,266 A b jkd
LTWwa(E119), ZOlo—di: v OFRIIRE/L
EHOD 1991 12 17 Y A TH - Tehd, FIZ 3fF5D 52 2
VAWETHEARLTWS (K129),

National Power #HZEINTO~Y—>7 v b =7 D%
LAH BRI B Do T, IO IPP BEHiz b Bl
T, KE, KV HN, XFXF, 4R, FIERYE
OFaY 7 Mz bEBINCE D A TWw 3, Didcot B
FEAE O Mr. Nigel R D Orchard H& % 1994 £ % T
IRV N AV Pego (2 X350 MW) FEFRORFE® LT
WIeHTH 5,2

National Power #DOBIRIZ, HEFRERIRFRICA -7
KOEORROBHEBORIEEEMD LTWEHELH
Z2OTREVLELEZ, BEXZIVOLNE LI Z2NE
Moz, REEDEL LER THEALOESZE ICh

Operating
Output TWh Profit £m
140 1000
120 800
100
80 600
60 400
40
200
20
0 0

109 National Power fHic 817 2 iRFEB HE R a2

LD
Output per
20000 employee 39
£ o
§ 5% '\1\ "3
3 -—
e Q
t E
(7]
& 10000 10 o
@
g' Qo
® &
§ 5000 5 5
< Staff

1991 1992 1993 1994 1995 1996 0

11®  National Power thic 81 2Bk E 8K O E— A
72 VERFEESIRDOHER

Earnings/Dividends per share (fully diluted)
60

50
40

30

Pence per share

Retained
Earnings

12  National Power £:i12 3 1J 5 —kk4 72 V) Frf8 OHERL

XEETH 5,

SEE) X b

(1) Current Thinking, Issue two, (August 1996), National
Power PL.C, p.30-33

(2) Nigel R D Orchard & Glyn Walton, Copies of OHP Sheets
presented at Visit of Hisao Haneda on Didcot B, National
Power, (20 September 1996)

(3) Didcot B News, (May 1996), National Power PLC, p.2-3

(4) National Power Report & Accounts 1996, (June 1996),
National Power PLC, p.4-5
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