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Development of G;H;—fueled Ultra-micro Combustors with High Space
Heating Rates for UMGT
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Fig.1 Relation between space heating rate SHR
and residence time 7, in combustion chambers
for various gas turbines.
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Fig.2 Relation between heat loss ratio HLR and
space heating rate SHR (p=0.4, ¢ 10kl
combustor: m,=0.0093~0.074 g/s, ¢ 20h1,2
combustors: m,=0.15 g/s)
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Fig.3 Relation between space heating rate SHR
and residence time 7 in various flat-flame
combustors for H, and CsHg when developing
stable flames.
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Fig.4 Schematic of prototype model propane/air
flat-flame ultra-micro combustor
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Fig.5 Typical flame appearances in flat-flame
combustors ((a): A=3.5 mm, V=0.806cm’
(b):h=2.0 mm, V,=0.461cm’) without catalyst
using propane/air premixture: ¢ = 0.55 and
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Fig.6 Flame stability limits of the improved
engineering-model and prototype model
propane- fueled ultra-micro combustor
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Fig.8 Schematic of an engineering-model of a
propane-fueled flat-flame ultra-micro
combustor for a UMGT with a 60 W output
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@ Fig. 10 |[ZFREHHEBISM T CHRIE L
RERZRIRBEZ S I DI E B 2~ T (X
REIC IR BE AR BE R MR W 72 D D DR I Y &
tbEEL L, BERKENDIER S NT-H%IZY
B AT SRFICREI LTn), BEVEIC KR
HIRBERR DR BN K E WO E R
BB TH LN, ERBITCOREZHER L.
TIRARITIREE R O JE P %2 883 5 IR



100 K O FENENFHND Z ERbhroTz,
7277 UBEIRASK) 850 K & & < o BRIGERS)E A~
FENED 40% %M K& 2B RLEZAE LT
B BIBRIARIFIZ AT TEREE RS D W&
ERBRTOIMEND D, FIERIREERF D%
ARSIy R Y UNDIESWAE =D
128. 4% Th ot~ Z DI HERIT, WikEh
L RAEREDTDIZEZHERA P =T
2 — L O PIRARERATIH T 7= /L
ESOEFED o 72720 TH Y . EAIZEE
L CIFEIRRMEE O K D LERH D,

(5) WFFEEkFDKEE

AT THE S T bk o a8 & 24 4] OB
WHHERS LADLETHRDL L, AFFEDH
FEHARINICIZ, 4 &RJE T TORRBERE 2 IS
THIER, KV /VRANE 10 m - F&E 2
mm YA R ORI T 1 R PRIGE R A BLE
THETINEES 2o T=, LI LAMNIET
BONTRRICBWT, 7 a XU RO MR
JNELRBESR = Flat-Flame & W52 &34
U DTN K TH Y . & BTl 2
FHEFITBRBERN S 99. 2 DL I, NOx kM jess
16ppm LA T | Sie RPABE B ff # 3. 3x10° MW/ (m® -
MPa)) #EERL L7z 2 &It R Seimo vt
SR D, FHE, BONO LIV TH/VY
RIgERR H Flat-Flame BRBES R OWFFEHE D
LENTEY, FLEHELOMEL LRl AR
TEEHE OB TIE LN TV,
415 ) 70 SERERBE AR BRFE LT B LTI,
PRIERR AR B OBFR K % KIE IR T 5
72 8 O EATTAE B 0 W7 ZAE 1 ) OV B4 B D
BRDMERAARZEERFETCHDL L
BHREIC o7, ZTNHORME LY KiF5E
IZCBWTHHEHIL oI ER TE L E
2B,

5. TR
UdesEams) Gre k., &HiA D)

O MRS, B G =, UMGT H
FEREIR 7K SR PR R/ NRL PR e d 0D BRIGE R IE |
A AR e (B) Bl 2 — . 76 &
763 7=, pp.364-365, 2010.

OGE =88, TFTRAT. KEH, BIHEHA].
AR, UMGT PR/ VLR GERR N C D A
TWARBEIZ R 2 —B 82, A ARBRBE T 36,
Vol.51, No.156, pp.142-148, 2009.

O Sakurai, T., Yuasa, S., Honda, T, and
Shimotori, S., Heat Loss Reduction and
Hydrocarbon ~ Combustion in  Ultra-micro

Combustors for Ultra-micro Gas Turbines, Proc.
Combust. Inst. Vol.32, pp. 3067-3073, 2009.

(OYuasa, S., Sakurai, T., Shimotori, S., Honda, T.
and Fueda, T., Development of
Engineering-models of  Hp-fueled and
C;Hg-fueled Ultra-micro Combustors for UMGT,
Proc. 19th International ~Symposium on
Airbreathing Engines, 2009-1310, 2009.

OYuasa, S., Sakurai, T., Shimotori, S., and Wong,
S.F., Issues for Developing Ultra-micro
Combustors for UMGT : Heat Loss, Combustion
Method and Fuel, Proc. 18th International
Symposium on Airbreathing Engines,
2007-1167, 2007.

O Sakurai, T., Yuasa, S., and Honda, T,
Concept and Experiment of a Propane-fueled
Flat-flame Ultra-Micro Combustor for UMGT,
Proc. International Gas Turbine Congress 2007,
IGTC-TS-147, 2007.

(FERE) GHoth)
ORHFF, AHE, GE=/, BEERRkE
B L7= UMGT FH SR~ o /X L BREHR /N
PRBERR ORBERFE, BB 3TRIH AT A X —E
VR EWIEEE SR SCHE . pp. 43-46, 2009.
OARM, BHEF], Gk =88, UMGT H~7'=
XU PRRL R /N e ds DR BERFIE D U
W46 [EIBRBES VAR AEEE AR CE
pp. 108-109. 2008.

OARHH, FRAT. BHEE, HiE =8,
UMGT H 7" m 7N BRI A O BT FTREME D
EBRIIMRET, 5 35 BIA AN A X —E v Fa
E WG SR SCHE . pp. 4549, 2007.

6. WFIEAERK

(D) BFFERERE

Bk ZHEE (YUASA SABURO)
EERFHIT « 2 AT LT A VFFRE -

HA%
FgeE &= 1 60123147
(2) Wrgesr iR
(3) HEEHF TR

BEH: 3%%] (SAKURAI TAKASHI)

EERFHIT « 2 AT LT A UHFFRE -
Bh#

FgeE &5 10433179



