wo 2009/151073 A1 I 0K OO R OO

(12) fF%E"rTﬂ?:jJ%%{J(:E’jL\’C’AIH#J snt-EfRHRE

(19) t R M EFT A RS
EfSE75E

(43) B REA
2009 & 12 A 17 H(17.12.2009)

10) EELHRES
WO 2009/151073 A1

51 EFEEra 48

F02C 3/22 (2006.01) F02C 9/28 (2006.01)

F02C 7/08 (2006.01) F23R 3/40 (2006.01)

F02C 9/00 (2006.01)
Q1) EREREES: PCT/JP2009/060595
(22) ERHRER: 2009 £ 6 A 10 H(10.06.2009)
25 ERHBEOERE: BAGE
26 ERRAFRDEE: BAE

(30) BEIET—2:
458 2008-154870 2008 £ 6 A 13 H(13.06.2008) JP
45RE 2009-108999 2009 £F 4 B 28 H(28.04.2009)  JP

#3E5 EXEN33235 BHFEHFEIES
BT Tokyo (JP).

8D EBEE ETDHEWEY ., £ETOEHEDOENR

EAVEIEE): AE, AG, AL, AM, AO, AT, AU, AZ, BA,
BB, BG, BH, BR, BW, BY, BZ, CA, CH, CL, CN, CO,
CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PE, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV,
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA, ZM, ZW.

an HEA GREERC 2 ToEEEICoLT) i ® BEE ETOLVRY ., £ TOBMAOLER

B E I #% % X £t (KAWASAKI JUKOGYO
KABUSHIKI KAISHA) [JP/IP]; T 6508670 £ [E IR 1
PR REEIZFE=THE 1% 15 Hyogo (JP).
(712) EREB; LUV
(75) FAF/EBEA CKEIZOWVWTOHK): EA ETH
(KAJITA Shinichi) [JP/JP]; T 6738666 ZERER A
HINBEAT1{B1E NBEIEHKASHRN

SEMHEE): ARIPO (BW, GH, GM, KE, LS, MW, MZ,
NA, SD, SL, SZ, TZ, UG, ZM, ZW), 1 — 5 ¥ 7
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3—H w /%
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB,
GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF,
CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,
TG).

Hyogo (IP). AT AHEE

7y RBA. ZFH ER, 5 (YOSHITAKE Kenji et __
al); T 1000005 REEEBFRBARIDKN=TEHE 2

EBRRAEHRE (FHF 21 £0)

(54) Title: LEAN FUEL SUCKING GAS TURBINE SYSTEM
G REDODEH: FEBRHBRANTRI—EVVRT LA

[=1]

(57) Abstract: Provided is a lean fuel sucking gas
turbine system comprising a compressor (1) for
compressing a mixed gas (G1) having a fuel and

ha :Tm;—, air mixed to a concentration of an inflammable

L R limit or lower, thereby producing a compressed

o 22 Lca gas ((G2), a first catalyst combustor (2) for burning

oT CET I the compressed gas (G2) by a catalyst reaction, a

Y 71 turbine (3) adapted to be driven by a combustion

G2~ 2 15 gas (G3) from a second catalyst combustor (9),

: o’ 3 d ducer (6) for heating th d

1 P, - U and a repro ucey( ) for cating the compresse

[ [ " gas (G2) to be introduced into the first catalyst

e 1 o F2 combustor (2) with an exhaust gas (G4) from the
~] 13 B2 B AEE [

F1

14 turbine (3). Between the turbine (3) and the re-

F3—~|

18

L 2t [ ——— ,1"5" producer (6), there is arranged a duct burner (7)

for flame-burning a first auxiliary fuel (F1) in the

G1

/
— e
§ 5 \S\ F1
F3 o . . .
- i 3 FG“ 11 exhaust gas (G4). Thus, it is posmble to attain .ef-
kil ficient operation of the system while simplifying

the entire constitution and to prevent the blow-by
of the mixed gas.

21 CONTROLLER 9 SECOND CATALYST COMBUSTOR 6 EHN: AERICKLI2FFBRHEEA
19 THIRD AUXILIARY FUEL SOURCE : ;ﬂz?lgERNER jjx 9 t‘ : VZ TA'Q: w*‘l’t ,R_Tic %
R e oo T s b sousce | BE L IR RBELLT OB E AR
2 FIRST GATALYST COMBUSTOR 8 FIRST AUXILIARY FUEL FEEDING UNIT (G1) zIXHa LTHEMAR (G2) &
11 FIRST AUXILIARY FUEL SOURGE KT AEMERE (1) &, FHAR (G
2) EMBERIGICEYRBETELHE 1

IEPREESS (2) &, ﬁgﬂmw*%% (2) NEDOBBEAR (G3) ICLYBEENEZ—EL (3)
E.EA—EY (3) A SDHHAARA (G4) ITE>THE1MEMREESR (2) [CEASNIERIR (G
2)%Mﬁ¢éﬁ$$(6)%ﬁzéka—:y(s)tﬁi%(e)@ﬁL\ﬁﬁx(G4)¢f%
TREE (F1) ZRAMBESEE55 hA—F (1) ERET S, Nky. SHEREERL

Lo, HRMGEBEZITICENTE, DIOEEHADTYIRITEHLETES,



WO 2009/151073 1 PCT/JP2009/060595

[0001]

[0002]

[0003]

Bl M =
REDEH  HFEBRHMEATREZ—EVSRTLA
5 R ks g 4

RFEBAL, BB ETRETEI VR T AIILHRD, RIBTHRETSC
MM (Coal Mine Methane) L EDEH D) —HRAEZERERET HHEEL T,
EEETOEMCL>TEHEALEVESICAHRRAREUTORERELT
cIVUUIZRAL, EENRTLWSARES EHBE LTRAT S, &8HR
FEAATREI—EVVRTLIZBTEDTH D,

PS54

REELY, AFVRENAMRBRRLY LENVAREZIVDVICRAL, &
FNTWEA I UVERERBE LTHATEIAREZ—EUHHMLNTINS,
CDHRE—E L, BEEDAZUAREELERIC. BREICSELTEHE
EDARVARERELTARBAUTOHECTEERAEL, COREAR
EEMHMTERLTERAREERL., ChEEmasR cERBICEY
RES ., TOMBARICKYEZ—EVEEBEEIED, 2 —EUhDHHE
NBBEHREBERICE ST, TNITK YRTEEEMREES, S AEMRESRITEA
ENSEMAREMET S (B 1 BFEAAW02004.70294
833 A1), COHRE—EVTHE, JYRIAILARPCMMEEDIEA
OY—AR, BIZERMICETHEROHFELSTHDV AM (Ventilation Air
Methane) Z#$ & LTHIATE S, COVAMIE, A2 VEEN1BLUTT
BEDODFETIERBELAEN O, KRFICHESATVLIONRKRTH LN
. COVAMZEBRHEETBEHRI—EVTRET DI EITEY COMHIESE
EBBTBHIELLTES,

CDHREZ—E &, EMENSDEMBA X ZRERERICH T HMER
BIZE YRS #5718, ThITHETEIEMRMARAEZ 300 CLILE, sl
FICES2TIE5 00 CREEIINET SBEND S, FITIREFFPEAELR
BFICIE, BEBRTOMENT+2AET2H. FTRERLEDHBIMLMED X



WO 2009/151073 2 PCT/JP2009/060595

[0004]

[0005]

[0006]

[0007]

TLERWTMET SENH S, BIZE, X1 DIGE, TS it
IERERS E DRIICPRIRREREL. COFRERIITANVAREERE
LTHEL., MBS ESZ LICKYMBEMBRBICEIEMAREMEL TL
%5, LML, SO&SIC, MEMEMESATLERANWSGEE., HELAN
KRBT B, T, BN 1 TE, FPREZ~AORHZEREEEAODOED
FTHRETHIHRHMERBEODEICGY, EROEEFANDLELGEHH
I RIILF—FEHNEL,

F-. 3 —ELD &S HERBRBOAENCHZ T+ ERO & (T TR, S
R[LIEBEARD—HEFRATIEE. BEARAFOAZ VARNKRRED
FFENMPAFHENTLED . WD EH5T YVIRITNHRET S, AERERR
DMEHEEEMNMET LIz & ZITH T VIRILRET B,

HEADFR

AFERIT., EREHEBE LGN OHBEMNEEZNITA, SHITHRHTRD
FTURITEHLETESIHFERHBASTRI—EVVRTLERET E L%
B#&E 9 5,

LEEBMEERT 50T, XEADFTERHMBRAATREI—EV VAT L
(E. B (AIRES) EEREEELIE-AREERAUTOESE X EEHE
LTEMBAREENT SEMESE, ERAREMERISICEYRRESELHE
1RREIAGRR & . 1 MRS N CDMRARICL YEEEBI SN EE2—EY
&L B—EUHLDOHARICE > THIEREMREN S E 1 MERBERICEAS
NOEMAREMBT HBERE, I —EVEBERLEOMICRESNTH
A APTE 1 FERBEEREBRESE LTI bNN—F EZRBATLS,

CDHRBZ—EVVRATALIZENE, AIRRBRREEUTORIGERESAAMN
EfCTERSN, TOEMRHTANE 1 SRS CAERIGICE YRERS
N, CCTRETIEEDRBEARICEKY 2 —E U HEIER S N TR MR
ERBROLOSLTATMENREE NS, £ LT, WEROHS,AMERRL

%1 AEMRROADRENMERICORBEEITE LGRS, RIS
—EPUDHRAICHBEINT=EY FAN—F2E 1 AR EARA S E 148



WO 2009/151073 3 PCT/JP2009/060595

BIRH MBS N T, COBMBBRHOXNRRBEICIYRIRI—EVhSDH
HANFRESNDS, ST, FARODEAFIARERETHEIN D, F 114
BRHDREICET 2B AEEH TA% 0, BTEESE 1 MBI O NS IRBEIC
FURBLEHARNBERICESh, & THIELEMBBE S5 1 fhEREE
BICANSEMAREBRBEINh, FBLEEBARITK YRTEEE 1 g
WEBOADBEN LR L CHEMBEEAREICT 5, C5LT. SV FTqL
HAPLCMM, VAMD & S GHARIRE (A2 VARRE) OEVNVEEHRIC
FYUHAREI—EVERETES, L, ERISZFIALTLSN S, N
OxEFRESEHL, Ff, HROLSICFREBRFOMELRATLERAL
5K EFREHBIE LGN OEMEENITZ S, 51T, CMM
« VAMD K S ARVAREBRHE LIZEES., RRFAD AR U H IR
EMNEHIR SN, HECREE/LFIEIZERTE S,

[0008]  AFEHAL, ;FFELIE, FIERA Y bANAN—F EBEREDOMIC, 52 M
WBERZITND, COBRICENIE, F9 bNA—FIT&BHBBETIE, HH
ABEFFE 2MERRRTOMBERENATRELEEOREICLRS L1
TELOT, 89 bN\—FIIHBETIREED (REY) FIHBBHOEN
VI THED, £z, EBEIAOMRZFALTE—ELDL S LEER
DOBEOBHHETSHEE, AHCHHEZOBRTHIEEHREI—EY
TROBHFRITEASN S, Tz, MERERNOMBEEEMETLIEE
DRMFEESHRALRBH T RIEASK TV, HIARIEAShIZCH
SEEHRIE, F2MEMRR TMERBICEYRREINE, DO, X
RIGDEEARADZDEFTHHEINLTVIRITABLEESN D,

[0009] AZBAL. 1FFE LI, BIEES Y bN—F EE 2RI L OMIC, #
HRICE2HBRHEBAT LE 2 MMAHBEABERA TS, CDKS
(2, B9 bN—F EE2MERERE ORI THARICE 2 MBKEZEAT
5T EITKY, FU MN—FTTREBBRSEILDIIVNELGERED (RE
1) B EBRHOBAENFHLT S, 5, F2@MBIRRIE. F 2 fER
HRTOMBERGICE YRESNEZDT, KEETHAMMBA G VKK 268



WO 2009/151073 4 PCT/JP2009/060595

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

RATZ5%,

AFERAE, FFELLIE, FIEE 1 AERRBOADREERHT IERE®
VHE BIRAREREAFEEHEEGS L ST & BHATREE 1 M
DHRBELHIET SHMHFHFRLEZ/A TS, COBRKICENE, b4
CELE 1 HBMBHOBBELHBE L TADERELNFREHEBEICHEINDZD
T, £ 1B EEHNTEZ S,

AFERE, FFELLIE, TTEEEBBORARIC, EEHRXITE 3 HERH
ZREASETREAROBHEELZSOLESHMBHEABERFZI TS
o COERKICINIE, IBRBEIFRICHIESE 1 MEREROADBRENFREREIC
FELI-EE, EIRMBBHEANNSESHBBHEEAT LI LITKY.,
B ERBERN LA —EVICELNAMBRAADEENA LR LTI VDY
EE#ATH LN D,

AFERE, FFELLIE, TTEEEBBORARIC, FIEEEEHRICELRETIR
ASHEHTCHIRESHRADBRHEELZETSIEIEREARERA S, DB
BIZE&hiE, TUOCUNRAFEIERICEIMEEREORARIKTE-ERE
AADNLZERZERVAL LK Y, BARDREEZZOH THERRERTO
BELERFMA, TVPUELEICETIRMERESTEIENTE D,

AFHRIZ, BFELLIE, AIEEBERICETHRIEHA XD ERDERIZ,
B RZEBIE S8 AR A BRI T TS, COERICINIE, F 2k
RGN R EL L DHDT, 2AREEMN S LITHRIEESN D,

AFEADITELVEBBETE, 512, BREEEROFESHR &0
REHEFENOHEHINAHARITEATHIAREARBEE., HIEKEEARAN
BASNEHARPOBHEES EAERGICEYBILSE SMERIGHEE .
BT AE RGN S DEBIEFEHF A A IZE > THIR AR EABRADESEH A
EMBT IERIMBLEBRA TS, COBRICEAIE, BEFRELT,
CMM, VAMD &K A F VEEDEBEWHREZFER LGS, NOxDH
EL, SHIZZLDBEAEHREZREBLTAZ VHRAREEFHIBTE S,
[FBADER]



WO 2009/151073 5 PCT/JP2009/060595

[0016]

[0017]
[0018]

[0019]

AFERICEINE, HEDELSITFHRBERZEOMEATLERANS I LN
<. 2REHERIL LGN SNEMGEGLETI>EMNTES,
B oD B 7 B B

[BRI]AFBADE 1 EEHBEICHNEIFERHBATII—EV VAT LER
JHBERETH S,

[F2] AFBADE 2 ERMEICAVIBEBOMERTH S,
[RS]AFBADE SEMBEICHNIFERBMBAATRI—EV VAT LER
JHBERETH S,
RAZERT H-ODOREBDOE

LT, AEADIFE L VEREBEEZEEICE SV TEHRAT 5,
B1ICRLULIEES ICEAFEADE 1 EEBRERICKEITRI—EVIRATLG
T, EfE# 1. BEONSOILGEOMBEEZETE 1 fiERGRR2. &
FURA—EV3HFHLTWS, BEHhO)—HR, BIZIX, BT TRET S
SURTALHR, REBTHETDHCMM, VAMDE 57, BERERK (
AIAASY) DEEHRG 1A, EMEH 1 TEBSh, ZTOEMARG 23]
FRIEIRIERR 2 ISE LN T, BEONTI OV LLGEDMBEICL YRS, £
NIZEURETIEENOHMEARGINI—E Y IITHIBEINT, ThEER
#BMd b5, CCT. BEARAG1HOBHEE (AIBRESRE) [FAIRRER
RUTTHLINDL, EMEH 1 TOEMBICIYFRELTEH, BALEL, 24—
B2 3EEMRE 1 ICEEME 2N L TERSN, COE2—EV3ITLYEM
B1DNEEEI S NS, £, HREA—EVIVXRTALAGTOHAIZEKY., BFD
—RBTHIRBEHANEHESND, T5LT, ARE—EVSRTLGT%
BURTBEES OMNBEINTVS, FIELEAARG1ICEER. BRED
AIREDEMAT, BHREZEHLIENTES,
HARAE—EVVRATLGTICTE, E6IT, 3—EVINLDHEARXRG4IC
& O TEMRE# 1A DEIMBERER 2 ICEAINDIERARAG2ENBTIE
£286&, A—EVIELEEEBCDOMICEBINTHHRG 4 #E1HEIRY
F1ICEYRKRGEESEETY bN—FTEHBATWS, 59 bN\—FT7IC

NN

NN



WO 2009/151073 6 PCT/JP2009/060595

(. BIZETRESIEFH S DB HBRRBEIRE 8 £ B L T, 5 1 MBIAH
B1IDD, NRRENTTREERAAADE S REIHBAEF 1 MRS Hh
5, BEROGMOORBELEHARGAIE, RRLEWSHA LY ZEBE>THE
BIN=-0b, R{FCHREENS,

[0020] [ 1DEEHETIE, BIEEE Y bA—F 7 L B4 6 LOFEIZ, AN
UL EDMENEF SN E2MERRROERETHLLEHIC, &
DE2MEMIER/O LAY bN—F 7 EDORBOHARBEREIZ, HHRXG4IC
E2MHBRMF 22 BAT AES/ LD & STE 2 HBMHBEAL 1 3A
BohThEY., COFE2MHBRREAR 312, REFHAFDLSLE2
HENAR BRI 1 4 2B LT, F2HBMRHE1 5,5, BIEEREEARG 1
ERBGE2WMBIRHF 2/ s D, F1-, BIEE 1 MERKEFR2OA
AfIZIE, ZOARREZBRETHIE1DEELUY 7 1 E2F/EL TS,

[0021] &5Ic, EB2HAZF2L FO—)LT 50> bO—F 2 1 [THRHFHIEFE2
2FHITF, CNIZE1DEELU Y7 1HALDEEREESEZAADL., HIEE
1., E2MBREMEAE S, 141 L THIEMES £ AT B, FLT,
HRA—EVVRATLGTOREHO EFRICHECTE 1 MR 20A0
BEN—FELHEDILIIC. E1DRELUY 7 1 DHBRHEEBEEICED NS
HFER22MLDHEANICKY, F1., F2mBABHEGES, 14 ZHEIL
THE1., B2/BBHEF 1, F2AORBMBHERELFMT S, CDLE
B OVREIRGERR 2 DA DIRE AT B ICHIE T DI, B 1 MBIRH
HE S Mo DRI EZHIET ST TIT>TH LY,

[0022] &=, BUECEMEH 1 O LRBIORSKERRIC(E, BEHRG 1I1TE 3HBIA
HFIZREASETREHNRGI1DHBHEEEZEDD. BH/ AILD&LS5H
ESHBMRHEAR 1 7ARITOSATEY., COEIHEMRHEAZ1 712
. REHIEFO & S 4E IMBIRHERE 1 8 EEL T, B 3HMBMARIR
IMDS, RERAADEI ., BEHRG1LYILBRHEEAFIVEE DS
WEE SHHBMARK F 3HMEEI D, I HWBIRB S 1 8(Far rO—3
2 1 OBFBGIEHFE2 2(C&YklEShd, BTRESE 1 MERER2OADE



WO 2009/151073 7 PCT/JP2009/060595

EANFEREITELI-EE, MERHEEFE2 2ALDHAICTEIEE
BRI LSRR 1 8L ESMBIANF 3ZEENXG1ITEASETAR
A—EVVATLGTOREHRZSD S,

[0023] ATEERMBIAKF 1, F23F, XREBRETHSIZI—EVIHNLDHAR
BIFICEAINDZDT, BREEBEICEDIREEAIXBHTLAEL, Fi:.
BIEEFABAM F SEAREI—EV VAT LAGTOERBE1IZE>TEES L
HDT, BHEMEEITETH D,

[0024] &5z, EfEH 1 OLRAIOBRTBERICIE, BEARXG1IZ, ZRAZE
ASELIHBADL S HEREAR 2 3NKITOATLD,

[0025] LEBBROARZ—EVVATLGTIE, Y RFITAILHRPCMMEE
DEHOY—HREZELCEREBRHDREESTXG 1 B EMREE 1 TERBS .
FOEMARG2HE 1 it RFER 2 THERBICKYBESNh, CITH
ETE5EENDRRARAGIICEYFI—EYIHAEESNTRIEERBE 1 &
URERGEEDETT4NEBEIEIND, HREI—EVIXTLGT DIEEEFIC
FREHR4ERI—FELTERAL, ARFI—EVVRATLGTOEEGHRE
EEGEHICEET S,

[0026] 3BBIEEOES BEHERRA EOKEEREFIC, %1 ALEMRGEEE 2 DA DRI
(T-F 1 DBREL Y7 11T &K 5BHBENE 1 TR 2 DMERIED
FIREE BIZE3 00 CRE)ICELLGEWNMGEE, I bO—5 2 1 OBRHEE
HEE2 20 DEFICEDE, 3—EVIOHKAIHRELIZF Y b/ —
T 725 1 HEREMERE S M O F 1 HEMAK F 1 A h T, COHB
PEF1IZ&Y, 3—EVSHLDHARG AN, MERRETIEAC, k&
S Nd, COREBBESN-HBARG 4 EEEB6(CELSN, BIEER
BWAADSE 1AERRER2ICANI EMARG2LBARBL T, COEREH
RG2%FBEE, THICTKVRAIRSE 1 MERER20A0EBEFLFSE
THUERGEZ BRI S 5,

[0027] &9 bNA—F 7 TlE, HARBEZESE 2 il REEER O TOAREIABEA AT Bk
HIEEOBREICLRSERLETTELOT, 49 bNA—F 7ICHEET 2E 14



WO 2009/151073 8 PCT/JP2009/060595

[0028]

[0029]

[0030]

[0031]

BIRFF 1 DENDVETEL, . BEICKR LT, £ 2 @R G
145, BEHAG1 ERABGEND ) —DE 2 @mERK F 283t Sh
5, ChIZTEY, BEERENDSE 1 @MBMRKF 1 288 TZ5,

EHIT, HREI—EVIRATLGTOREFIE, B1DEELVY71T
BRHINDE 1 ERGR 2 OADRENEULICG ST & &, BRHEHIE
FE22NDHENICEDEE SMBABEIGE 1 SALAIELESHRG 1
FYULBHEEDBVEIHMBRMF INESHAG1ITEAEThS, Ch
[Ckb, F1AERBER2NMODRRIAGIDEENLRELTHRE—E
VUARATLGTORE#EMEO NS,

ARE—EVVATLGTDEEEGRICE, FE10EEL Y7 11T&
YEE 1 AR 2 DACRIRESRE S, TORBIERICE D EHREH
EFE2 212K YE 1 ~FE IMHMBRRHEIEES, 14, 180LDE1~F
SHEBMAMF 1 ~F SOHMBENFE SN, FRE—EVVATLGTOH
AITIECTE 1 AERBER 2OADRENTEREBIZIE300CLLL) I
flEEhd, ChITKYE 1 AERER 2 ITE SMEREATER {Thh
b, Ffz, B 1ERBEFR2OADREDOFIEHDO-HIZ, BEIZHELTE1
HBNRFHEAGED 8 /- (L 2 WBNRRHMEIEER 1 4 5. B 1 F£IXE 2B
AR F 20 A RBRRICEIE SN B,

HAR—EVVRATLGTDRBFELEICIE, AIREMBE 1 ORSAICE
(T-ZEREAN23ZHML. EREAO23INLEREEALTRERG
1DEREETIFS, ChITkY. B 1HERERE2 TORBERIGICK HEE
ERABBETL, FREI—EVVRTLAGTHNEEFLIZESETOR
MEERTZ 5,

—fRIC, ARE—EVIZTEWTIE, EfEg,roOBR[EFALTE—EY
D& 5 HEBEL ORI ZITL., HH - BMBROBREZI—EVTR
DHFRITEAT S, LIE=A>T, REHATEAH - BHBEDESHRG
MNEEHRITEAT D, COREHAG1IEHHRG 4 EBA L THE 2 ik
Bia O TIPS NS, T, BEARG 1HOBK (AF2HX) Mk



WO 2009/151073 9 PCT/JP2009/060595

[0032]

[0033]

[0034]

[0035]

REDFEFHEINATLEI VDR DAL VHADT YIRITORELNFHLS
Nd, Fi-. F1AEREEE 2 AOAEMREAME T LTz & T8 1 iR
B2HLOBHEINARRIEDHAN L, F 2 MEMRRSEZ O TREETHDT, C
DHEEDT YIRITEHLESh DB,

PEDESIC, FTRIEBZOMESATLERANTWVELD T, &FERK
EREBIELGNAS, EMEHAREI—EVVRTLGTOEILEITI 2 &M
TE, BEARDTYIRIFEHLETES,

B2 EAFRADE 2 RMBREICHS TS, F2MERRR O ZFHRLIBLESE
6%TYT, COFERGIE. BHOTL—+31ET71 203 2%KAEICTERE
LE-TL—bD4 DBEORTBBNOLE DL, BERCDRENEATRAG4D
RAO3 4, ZENMHAFTRGADFHEAOI S ELG->THY., FIEMNSEEA
BICHTTHHARG4DER I 6 H/REINTNS, BER6DEAIEHIE
MEARG2DRAO3 8, £RAEMAREAOI 9LLG->THY., AEAEMILE
BIEICHTTERIRG 2B 4 0ABHEENTWNS, T4 23 21FKHK
BNLRY, ShEFRMSHEITL—F3 1 EICKYRIREREKI6, 4
O SN TS, HARAGADERI 6 LERITRG2DHEEA0 LI
 EFIC—D0HBEICRESINA, EVIEXRLTWS,

CHOLTHBSN-HARGA4DER I 6 DEAIC, HHXG 4 iR
BICEKUVBBESBEIERONRS I LG EOMEEERIETNS, ThiC
&Y. E1DOE2MERBRBRINTELLEDINDT, HRAF—EVIRATLG
TOEFRBRAN S SICHERIEEIN DS,

B3 EAFEHANEIXEHETHY . R1DE 1 EEMBEDEELESO
2. BERONODHARGADREFALT, BEAAG1&8ILT 58
IEEESOEMMLI-3DTHS, ChizklY, E5I2ZLDCMM, VA
MIZEENDA I VHADREF~ADREEHIRER > TV, BILEES6
OlF. CMMZFELEVAMDESIBGARVAREELREANAG 1 5B4ER
EMOBIHENAHARAGAITEATHHREABRG 1&£, BAEARXG

NEASNI-RBEHAAGBIZEENTLAIHRHES. 2FYREHNXG1



WO 2009/151073 10 PCT/JP2009/060595

[0036]

[0037]

ROBRHEAERGICEYBIES S AAERGHRG6 2 &, MEREEEG6 25
SOBEEHESAAGEIZE>TRIBAREABRKG 1 ADREHAG1EM
RIHETMBF6ILERMATLD, MERIGHEE6 20A0AIIZIF, ZDOA
OEE, DFEYREEARGINEASNE-OLDEEHHTXGEDEREER
HITAFE20BELH722F/EL TS, 62, REEES50DaY
FO—S21ICE2DBELUY 7 2h5DEERBESEANLT, KB
Sh-EBASHRAGODEEICESNWTIOU64NERAELHWT S, =
NIZKY, BEFRGAIEASNDIREENRAG 1 DEFHAEL T, MERIS
BWOE2OANEEZ, MEERIITELGESRERE BIZIEL 250~300
C) ICHIHT B, ARERETIE, BILEE6 ODFIHE, KEXEES50D
AV FA—F21[C&KYT-2TVEDN, a2 bA—F2 1 EIFRIICELEE
6OFERDOY FO—FZHFIFTTEHLLY,

BHE. AFEBRIL, EEHARXELTHIECMM, VAMUSADEREST X H
BVEAIRRREBLCHRELERATES,

PUE, REFADIFFELWEBEREICDOWTERRALA, LEERBEILR
RADHFERNTEELEEIT A ENTE S,



WO 2009/151073 11 PCT/JP2009/060595

FERIE]

[FERIE2]

F5RIES]

[FERIE4]

[FE3RIE5]

[FE3RIE6]

FERIET]

FERODEH

MHEEREREGLE-TRRERAUTDREEAREER L TEMRE
HRAEERT DEMHEE .

TREEMA R EMERIGIC L VRIS 55 1 AlEMRRR & .

D5 1 AR S DR XICK VBB SN D2 —EV &,
BR—EUN DA RIT& > THIEREMBEED SIS 1 bR
BBICEASNLAEEERARZMET 5BEHR L.

IR —EV LRI BEREOMBICEESN CHIREHIREE1H
BB K U KRGS E DT bN—F &,

ERA-FERHBRAARI—EV IR T L,

BERIE1ICHBLNT, BIEES Y FN—F LRTRBASR EDRIC, 2
I BRBRERA-ABRHNBATRE—EV VX T L,

ERIF2(2HLT, RIS Y b/A—F & F 2 il pR1ESS & DRI,
B A ARICE 2 FHBRMEEAT A F 2 MBIAHEBEARZH A 1=
FRABBRAHRE—EV IR T A,

ERE1ADIOVTAM—EIZE T, BIEE 1 SEREROA
OEREZREIHREL YL, FIRANEREAMESEERAL LS LD
[CD7E < ELRIRE 1 MR OBBEZHIET SMBFIHFRE 2
BERA-FERHBRAHRZ—EVIRT A,

FEREBE1HD4OVWTRAAN—IEICHE VT, RIEEEBEOR AR,

RIRERARICEIHERHEZEASECHIREEAADRHEEZ
=SHLE IR HEAREHFEA-FERHNRAARI—EVIRT
s,

FEREBE1HSE5OVTRAN—IEICHE VT, BIEEEBEDORARIZ,
RIRERARICEREZEASECHEEA T ADHRHEEZETSE
BEJBARMEBA-FBRHBATRE—EV VAT L,

BEREIML6ODVNTAN—IEICHENT, FIEEERICETSHIE
A ADBEHROBEEIC, AIRRHEAREHIES M EEFSE-F

ﬂllll

ke
Rl
_\.l_
Rl
_\.l_
Rl

ﬂllll



WO 2009/151073 12 PCT/JP2009/060595

BRAHRATRE—EV VR T L,

[FE3RIES] FEREINMLTOVWTAMN—IBIZEWNT, 512, BB EERDR
MESHAZAIEBESRI OHE SN AT RITEAT 5 HREAE
&, AIRREEHANBASNI=BARAPORME S EMERIEIC &L
B L S 8 AAERIGAR &, AIECAE RSN o DEEIEFHEHT XITL
STHIRARBABRBADEEANREZMEAT BB BLEHR-F
BRAHRATRE—EV VR T L,



PCT/JP2009/060595

1/3

WO 2009/151073

[E1]

4
i~ ¥k 1 b5 e Ll i&mﬂﬂ%
—] Y
o

8~ " yay T s — | 1 4

;| RN L E T g Aa—x ) U\m(v 8t
“ . e ~¢d |
; (| 0 “
L P L 1 v :
oo SRR ¥ [ L«.(Q \(8 J/ n
Pled—~ 4 [ © 3 m
L 283614 2234094 :
L YRV T WWeE | | uEWL% mwv m
B w 6§ ¥ ) |
Lo Gl e ~—29 m
o HUUV mU);N " w
N o Ik w
N o~ @ m
Eo ﬁ "
e ] :
N MEMMHE [ e
Nl = /(/

0S



2/3

WO 2009/151073 PCT/JP2009/060595

[E2]

INNNNANNANNNNANNNDNINANL
'AVAVAVAVAVAVAYNAVAVAVAVAVAVAVA‘ ]
o 1

INNNNNNNNINNNNNININNN N
' Y W
EEFAVAVAVAVAVAVAVAVA\VAVAVAVAVAVAVAVAVAN IR
[ ———————————
NNNNNNNKANT

G4

G2

EE FAVAVAVAVAVAVAVAV/

34



PCT/JP2009/060595

3/3

WO 2009/151073

[E13]

- - ——
€2
b9~ € L1 RS B € 3
LI~ MR | % ’ ~3_ S ¢4 T % I
8 14 Y A% ) 8l i
T Liiilid s e B y ~td
B LT S ~— | mrmm———
e —— e [ s B | m
|| wewmwmzs | |EweE|  [ww s 61 i
i mw_, 6 Y A 729
m 9| v @V(K ¢ X |
g o)
...................................... e — rle
. T R 1 €—ONAE [ !
- p - _ -—t: -- M — - -
om mw\/\ﬁ Au_rv ” 1
~] F¥™ A
2o~ %ow (221 |
09—+ 99— N
“ 19!
Y |
L so—F¥ " ]




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2009/060595

A. CLASSIFICATION OF SUBJECT MATTER
F02C3/22(2006.01)1, F02C7/08(2006.01)1,
(2006.01)1i, F23R3/40(2006.01)1

F02C9/00(2006.01)1, F02C9/28

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

F02C3/22, F02C7/08, F02C9/00, F02C9/28,

Minimum documentation searched (classification system followed by classification symbols)

F23R3/40

Jitsuyo Shinan Kcho
Kokai Jitsuyo Shinan Koho

1922-1996
1971-200°

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2009
1994-2009

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Fig. 32

& US 2002/0166324 Al & US

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 6313544 Bl (Solo Energy Corp.), 1

A 06 November, 2001 (06.11.01), 2-8
Column 4, line 15 to column 5, line 2; column 5,
line 58 to column 6, line 5; Figsgs. 1 to 3
& US 6107693 A & WO 1999/014071 Al

X US 6960840 B2 (Capstone Turbine Corp.), 1,2,7

A 01 November, 2005 (01.11.05), 3-6,8
Column 13, line 24 to column 14, line 42;

2004/0103669 Al

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered to date and not in conflict with the application but cited to understand
be of particular relevance the principle or theory underlying the invention
“E”  earlier application or patent but published on or after the international filing  “X”  document of particular relevance; the claimed invention cannot be
date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than the being obvious to a person skilled in the aIT
priority date claimed “&”  document member of the same patent family

Date of the actual completion of the international search
05 August, 2009 (05.08.09)

Date of mailing of the international search report
18 August, 2009 (18.08.09)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (April 2007)




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2009/060595

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 63-186923 A (Allied Signal Inc.), 1,4
A 02 August, 1988 (02.08.88), 2,3,5-8

Page 5, upper left column, line 10 to lower
left column, line 4; lower right column, linesg
2 to 8; page 7, upper left column, line 19 to
upper right column, line 2; upper right column,
line 14 to lower left column, line 2; Fig. 2

& US 4754607 A & EP 0271360 A2

Form PCT/ISA/210 (continuation of second sheet) (April 2007)




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2009/060595

Box No. IT Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L I:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. IIT Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

The matter common to the inventions of claims 1 - 8 is a matter which is
described in claim1l. However, the common matter is not the special technical
feature within the meaning of PCT Rule 13.2, second sentence, since the matter
ig disclosed in US 6313544 Bl (Solo Energy Corporation), 6 November, 2001
(06.11.01) .

Hence, it is admitted that the invention of ¢laim 1, the invention of claims
2 - 3, the invention of c¢laim 4, the invention of claim 5, the invention
of claim 6, the invention of c¢laim 7 and the invention of claim 8 belong
to individually different invention groups.

L. I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable,
the payment of a protest fee.

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2007)



= R A EpgHEERE PCT/JP2009.7060595

A, BEROET L0805 (BRI (IPC) )
t.CL F02C3/22(2006.01) i, FO2C7/08(2006.01)1, F02C9/00(2006. 01)i, F02C9/28(2006.01)1, F23R3/40(2006.01) i

B HE LTI

E AT T B/ NRERE (EERRFEP8 (TP C) )
It.CL  F02C3/22, F02C7/08, F02C9/00, F02C9/28, F23R3/40

H/NREELIAOEE CHREZITo B EENRAH D
HAREE B AN 1922—19964F
HASE /AR E R AH 1971—20094
H A [E 52 3 R AR 1996—20094F
HAE B 2 A AW 1994—20094F

ERERAETEALEETT — A (F— 2204, MECHENLLHE

C. BET2LEO LD

51 FSCHERD BT %
BT —% SUASERY RO O EFTAHE % L &, £ OM#d 5 R ORT it RIEDE
X US 6313544 Bl (Solo Energy Corporation) 2001. 11.086, 1
A o5 4 WES 15 17-55 5 M2 2 1T, &5 5 W55 58 17-55 6 26 51T, PlGs. 1-3 2—8

& US 6107693 A & WO 1999/014071 Al

X US 6960840 B2 (Capstone Turbine Corporation) 2005. 11,01, 1, 2, 7
A 13 M 24 1T-5 14 HHHE 42 47, FIG. 34 3—6, 8

& US 2002/0166324 Al & US 2004/0103669 Al

W CHOBEICLIMAFIZEI TS, 5 50 b7 ) —ICET 2R E B,
* BIRAXRO AT HY — @ A DOEITANTR S 072 TR
TA ] BHICEEOH DR TR, —ROFEKEZ RS [T ERRHE B B B BICAR SN Th - T
(2 HEE L FET 2 0T, ¥BHOFE TR
TE | ERSHEARTOHEE - 38T Th o, EEHER OO DICEIET A B D
Pk shebo (X BCBEOH 5 TR Th - T, Y3E0m D & T
ML) BRI R E F R 9 5 ST O SR D 31T DOHHME S TESBIEN RN E B L LS LD
AE L ISR 2EAE2 M T 5703 AT 1Y) BICEEOH LR ThH - T, B%Uik & ftho 124
4k GERZ M) FoxEE D, BEF L S THHTH AT
O] NEEC L B0, R, BREICERT D30 ko THBER P NWEEZ BRA D
[P EERHEEARTC, A oEREOTEREOEMERLIME (&) A—X7 0 h7 73U —30
ERFREEZ T LeA E B RE S 0%k H
05. 08. 20009 18. 08. 20009
EBSFR B 04T K Ud T REFITEAEE (HROHLME) 3T | 3727
BARESFT (ISAS]P) SHT ]
HEHRS100—-8915
HRHTARAXENSE-"TH4%3 5 EEHEKRE 03-3581—-1101 F#&E 3395

HAPCT I1SA/210 (B2~—) (2007%4A°)




=R A EEHESES PCTJP20097060595

C (&) . BIE3 % & biud 3k

g1 D BES 5
T —% FIHSIERY R O—HO @R BEE S 5 & &3, OB L EFTORR HREOE S
X JPB3-186923 A (7 F A K7/ A a—RL—F7 K) 1988. 08. 02, 1, 4

A o5 5 HAL EARSE 10774 MRS 44T, A Ml 2-81T, SRT HALME 19 | 2, 3, 5—38
AT-A4 MRS 2 47, A LGS 14 4T- 22 THISE 247, B2 X
& US 4754607 A & EP 0271360 A2

HRPCT,/1SA/210 (E2—20%) (20074F4H4)



[E S A EpHpEEE PCT JP2009,/060595

FENH FHROBEO—FOMENRTERNVEEDER (BE13—V0 20%%)

FEHSRHIH (PCTI7R Q) (@) OHEICK Y, ZOEBGAERE RO LY FFEROEH O —FIZ DWW TE
B L inoiz,

1. 7 Gk . COEBHERBEIHEEZT A LAELAVNRIRL LD TH D,
DED,
2. 7 dkkE . BEHRASEERE LTS D LA TE AREE THEOEH AWM LT

T O E R R O #590 J#é?b@T%é CE/N

3. 17 HBRkE I, WEEFEROFHE TH - TP C THAG. 4(a) DF 2 LR VFEILOHEI
e - TREBE SR TV,

B FEHOEMAXMLTVWSLEDOER (B1 VD3 DkE)

WICIHRARB L 9l 2 o EEHBEC 2 EOFRB 2R b 2 & 2 o EHERAEE IR -,

FESRIA 1 — B IT/RAFRMICIBEOFE I, B RHA 1L ICRBESNAFHTH A2, Tk, US
(Bﬁ%44B1(&ﬂoEnmgyCmpmamom 2001, 1L 0BIZBH R STV ANG, ZOHBEBEHIFIPCT
ﬁm13.2®%21®a% BT, R ETRIRE T e,

Tz, FHRIE IR D, GERE 2 — SITBAR, FERIE 4 (TBRDH, FERES 145
% FEHH %ﬁ%6_@6%%\ﬁkﬁ7_ﬁé%%\mkﬁ8 RRAHFEADFNFRUI, BIDOFRH
HThHERDOLND,

1. 7 HEAPMERBINEEFEE 3 CHBNICHET Lo T, ZoEBRERSE L., -3 TORE /TRERFER
THIZOWTHER L7z,

2. W BITATHRAERT S ET LA, TARTOMETHEARTREC OV TIAT 5 2 LA TR 20T, BN
EEHRIOM 2 T2 o 1o,

3. ¥ HEAPLELRBINFEEFLER 2 MO LAIBWNICHE L2 >7co T ZoOEBERERS X, FE O
1#@3%)0 f;/ko) ;kIE@% \—-OI/\VC'T/FEE L/f\_o

4. ™ HBEANMERBINFAEFEE 2SR LR -0 T, ZoEERERST. RGBT
SNTVHFINAR DR OFERBIZ DOV TIERR Lz,

Eﬂﬂ?)ﬁﬁ?iﬁ(ﬂUﬁE\%@Eﬁﬁfﬁ’E@TéE%
U BIRRETFEE R D, AT 05803, ERAESZFEE MG LI, HEEAND ZRERBESLTEb 7,
i Ebﬂ%ﬁﬁ?iﬁlﬂ@%ﬂﬁ&i@ ;Hjﬁﬂ)\ﬁ)EﬁmEﬁi“C@%ohﬁx ;'EmEFliiiﬁZﬂMl’ﬂﬁé\ IR LI
RISz Tz,
U IBIRREFEE OIS oo n, BEHRI Tk o,

,,,,,

HMAPCT/I1SA/210 (HB1-3—-TOHE (2)) (200744A8)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report

