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ARFSCIE, TBAFEKFEIRBETEE Y AT LOFERENIFE  LREL, 2030 4ELIMEZ RE 2 72 it B Rl L L CilifFan <
WDHIESRIKSRIRBEFS BBV A VNV St G R R A FL D T-H DT, 42 5 BEADLIE D,

% 1 EOHGR T, AFEON &, BHERTHD, BBSEIZ= AT —EF 27 EmOMETHENFRETHY, b
AIREHC I 2 TR LR FEBEH BOSIDRDHIEA RO SENLH T, KBTI RFE AR FZTN T CHEE R AFZ R
ZENHIFEN QDR IR U, AREFIHEATOFC, BEFRAKFIREERE A7 /TR BB b Tl bR 3 HI
RPKENZEND, KRFELSBIOKRFELSETIC @I TR R OB NG T ar L TEBERH DI AR
L7z, PAEZBER, BRRKBIRBER BV AN OHARRE, REENET AR BRI RIE TR, BiRKEREEICE
FORRLEMN AL LT, RKFEIRIETETE L AT LI E H LT,

%5 2 W IERFKFRBEIETE A VNV O SRR Tl BEsE/KSEIRBETE B A 7V ARG, 225 LNG BRBET AH —
v a8 R 271 (Gas Turbine Combined Cycle: GTCC), 224K 3R 5E GTCC & Ehlk L 722 23D B RARMT 35 LN
TN~ EFT, T OHAREEB L OENEZALINCL TD, B/ — AR A7V DY AT MMER> &
AR TEAEBREESRIE T CIXEBNRIADS HoO D I b a DR A FE OB SR K BIRBER BV A7/, 225 LNG BRJBE GTCC £
TAIFZERKERSE GTCC L, BT 2-11 AV MELIeoTz, BER/KFEREET A 7 BT BIEREEI /1A 28R
LNG J#H5E GTCC BIOZERKFREE GTCC LR TNEK D728 Th D, ZHU, BEFRKBIRER B A7V OFAE
EAZZHAZR DIE T T HaO D353 S, 1K ERA IR CREM SAUT 8RR 3R L 7 TR K INE S A S R & W,
FRBRBERBI AL DNERRTHHL)—HDDOERLL T, BREERIC BT 57 L —H LK KZ =0 TH
b, ZHUIKFEOZ I X —HBNMRN2D ThHD, 7o, Bk KFRIRBEDIRIE AL SRS SR~ ER S A TEB IR
(H2O)RFEICE CH DT, AL DT/ B — BRI NDZLITER T2, IDIC, BERIEE a5 EL
T BRFR K FBIRBEFR BV AN OREBEIROFRE R /R U, IR KEIRBERE A 7L OB EI R, ZERK
FIRBE GTCC DEGHEIVL MmN E72BIEND, WIS BEHATEL BN R HHZEEALMNIILTZ,

%5 3 B REBNE T ADIE BRI RIT TR U, BRI K FRIRBED R E AT, KRR A, RUERHE T AEHEEL
7o BARFEARIREESSE CY L 1.0) OB LEEIIRIA HoO (2361 DI K SFERBETIL, HoO OEVIEEEIZLY, Ha, O, OH
AEEEH AL L TEREIND, 22T, ZERKERIES LU T Hz, Oz, OH (ZE0 < E RS AT LA AfkIZ LTz, #
— BV TRABMICIEZR - AL T L ZIROSDHAE LI R E T2 &, HaO OEMEEEIC L0 AE B S 172 OH IXTE AL FFE D7
O, MR NREEET AL L TERSNDATREME RS DI BN LT, IBIT, R RN BRI IVEESNOBERICE F
NATHMZEFEITLD NO A RO Z R LT, 2 b 1.0 2FEHEI 0.01 J8D /213458, NO A i3 Ao
INE= XA I B2 LA LN LT,

55 4 ZE WK EIRBEICRBIT A KR Z2E M TlE, YhE 1.0 LT O &M Tle K B RBERRIC I AE R IETIRA
ROIBEERT — 25 ST 58T, BREEEREA B S0 L TS, BLRIFEE (BHEANSI-BE), Y&, &)
(LA RICK T OB HRINE) 5L LT, MR /KRB IO IMIETIRA KR OREE X R E KR b5
LCIRBER ERBHZ ST, 512, OH HROEFHAIIS L ONOH PLIF FHANC LY, K RIEIREIATEIC U T, ABEZE
HPHORRBIOW 2 FAIEZ, BRFKBRBERE L T2l — 2 al LI BRIES A (02: No=1:9) TIFA&E K3
HThHI LA IR,

%5 5 51T, ABFECRLIVE, BRFRKFIRIERTE Y A2V OB, BRFRKFRIBRBED A FH I XD N
AT BRI RIE T, BFRAKFERIEICI T DETEIETIRA KR OB ERPE, WEE AR, BT
B3 HIFEA R A ERIL T,
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This thesis presents the fundamental study of oxygen-hydrogen combustion power generation system. It consists of 5
chapters.

Chapter 1 “Introduction” provides an introduction to an important role of hydrogen energy and oxygen-hydrogen
combustion power generation system, which is one of the candidates as a future hydrogen power generation system to realize
low-carbon society.

Chapter 2 “Basic characteristic of oxygen-hydrogen combustion power generation system” investigated thermodynamic
analysis and exergy analysis of oxygen-hydrogen combustion power generation system (hereafter, oxy-hydrogen cycle) to
clarify its performance, compared to gas turbine combined cycle (GTCC) with LNG/Air combustion and GTCC with Hz/Air
combustion. The overall thermal efficiency of oxy-hydrogen cycle resulted in 2-11% points higher than GTCC with LNG or
H2 as functions of gas turbine inlet temperature and pressure. The lower compression power due to semi-closed configuration
and lower exergy loss of combustor due to pure working fluid (H20) achieves higher thermal efficiency of oxy-hydrogen
cycle. The net thermal efficiency of oxy-hydrogen cycle considering oxygen production energy becomes higher than the
thermal efficiency of GTCC with Hz, indicating oxy-hydrogen cycle can achieve high performance as next-generation power
generation cycle.

Chapter 3 “Impact of non-condensable gas on power generation characteristics” investigated equilibrium calculation of
oxygen-hydrogen (O2/Hz) combustion diluted by H20 with the impact of non-condensable gas from equivalence ratio. The
residues of Hz, Oz and OH in stoichiometric complete combustion were left due to thermal dissociation. More Hz, Oz and OH
are produced compared to Air/Hz combustion, showing Hz, Oz and OH is produced not only by combustion product but also
working fluid. Here also discusses the NO formation caused by nitrogen residue from O2 production process.

Chapter 4 “Flame stability of oxygen-hydrogen combustion” investigated experimental study of combustion stability and
characteristics for non-premixed Oz/Hz combustion. The flame stability limit and blow-off limit were clarified as functions of
hydrogen or oxidizer (oxygen diluted by nitrogen) velocity, equivalence ratio and dilution ratio (nitrogen flow rate/oxidizer
flow rate).

Chapter 5 “Conclusion” provides conclusion for the fundamental study of oxygen-hydrogen combustion power generation
system.
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