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1000/T[1/K]
X8 VOC &E N AIREDEELRAND

P artial condition Fulllload condition

lin

.

0.985

Adiabatic flame tem perature in gas turbine
com bustar with steam ¥ %O C injedtion

Adiabatic flame temperature

Combustion reactivity
o
[l
[xv]

098

* Toluene
& Mixture : Toluene79wvol%. Eth acetate?ivol®s

B9 KARIEICH T 5 b
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Tox 5 a:%%l/f:o

BRIENEE = (VOC R AE-FHEEX) /VOC A&
(REHHEIZIE A 7 Y ORBKTDETNS,)

R 9 KIS § B IRBE SRR 2R § . KRB
W, CPEEIE D SRO WK IRETH Do WRBEDR
RIIHA Y =€ ¥ ORI EEREOIRETD0.992 o
BWEE 2B 2 EWbhol. 72, PV LB
FUERELIZGAETY, BOSBEPIEON,

VOC DIk & LT, BBRILALEL & R > —
DOFELODWTFMI AT o 720 ZORER, BREELIE I
BRRERKBIZEAT S VOC RER L WIFE CUEYT 2
CEDTE, RRAEHBEA A -V ICHEBATELZ L
Bhhole =7, BREBRACAEIZRK %0 WA T
RV IATLAEBEIRETH L Z L2bh o7z,

5.3 CEAMEREREER

AV AT ATIEVOC 2 HEERICHEAE L%k, EHR
EHAI—VCOHERA 5—HhOH B ER - BEOS
AR (180~200C, 1.2~1.5MPa) TIHET 2 HA T
B Bo WHHRITFIREE K (3¢ x5~10mm) TH Y,
EEROBESMIER - BETH 5720, HHEROBE
B, WRERE - MLER R EOBIC X WA TR DK
THEEEIND, 200, Bl SEORRELMLICH
7% VOC MR OREWE*HERT 5 BNT, HHER
DOWMATES X W - BiE DR LIZ & WS TERRE
RERL 72,

AEROBIME % K101 /R T IHAMERER T, Wi %E
F— b I L= TUZANTEHIR - BELGICERER, B
RWAEEICTE L CHREERT LB L2 F72, W -
i wRR LB IS R A A B L2 F %, WE
EBE R AEIAT o 720 RS RDEY TH 5,

o EMEH L ¢ 3 mm DRIRKERE S 2~ 3 mm 12K
e VOC A A ¢ P Vx 600~1000ppm
o WA H AR

WAERER © 1.6 4/min
MoRLAE 5.7 £/min

MRS

MFC:7270-2/t0-5
GC:h' 2507457
FID k91 b HiEs

FLI TV S E

B0 BEARRUC L BIEMROFE - Wk AR
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BAHZ 2 —E¥R5

A —bZL—T I NEM L L SHRESMBA
IMBLELEE 320C

5.3.1 MAMRR

FHRELS— 2 L—TICANT, ERICTEESR
BIESH 1. 78555 F CEHSM % ko TISHFH AR
RICHRE S VOC Wk OB B %2 RABOE R &
KB L7z 72, ROBBHRRELE» HHI0TRHB S
FNEN24MER], 10B:RY, 66EFRIRE L2 — A, ME
AL REETOERAICAEMEESE27r— 2T
VOC W35 DB % R O PR & g Uiz,
NDOLEMFIZ BT O BORRFIICEE 2213 7% {, K
DB EREDETIZAD S d oz, T2, HE
RO LEOEALLRD b d oz,

5.3.2 k& - BiETER

W - BAEOKRELRABETIEIVOC 2RELERE
fafifpol (WAEBLIREFNAMRELRAL L 251K
BB FCME SEotk, MAEBREE200CIZMA L
RET, A= 7 L—ThLEKLME L THERD S
VOC % i & &7z, BEROBRREMFRIROE) TH

b
s £ : 1~1.5MPa
 ERE Ok#%) 2~3cc/min

« AR 1 Hr

W - AR SR L CTiT o 720 2 OREORENZ
VT RSB A ISR T, 1 EE @rdh) O
AR & B3 5 & 2 B H DB BORRE SE o T
Wh, CHRBEEZRA T o CRA I Lick b, Ftk
ROWEEHO % BLADEH LT MV > OREE
HAWA L 72bDOLEZ BN, 2072020 H LD
F= DV TRE L7z,

MLT UHOEE
::mamm.«m _ﬁ‘:‘:\} =

—ik— 4[AH
—&—10E B
—#—14E1H

§ ;f I ; ; E : )

73 R S B T
B11 DoV > WRE O P R il i R
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COWEBEEIS PNV Y OWREREFFMEL-L D
RHI2127RT. BRI PV U EERBREICL LD ON
SYXNBH L0, BBERIDLARAS X CHEERA
MR D10%, 15%\27% o 7ok s CHOR AR D © B Y
B2 OEHERIPIBETE S VIV EEZ RO
WZEHE L 7o BB MBI OWERTIEINT Y 9D
5500, BHBHROBENACRED50%125E L7k
BITICHBL VvV E, T4bb (REAE] B
EHERENEEDH-VIFFT IR oT\0h, LIzAo
T, WA/ HEEZRELIToTd MV ORERIIR
ELTHBY, @ik BEOEZKIZLY MV VOB,
MR OFAEDNRBIFICITbN TS LHWITE 5, BAE
BOBRKBIOREN A E 3y F Uy CHHIEINT % &,
WEEHLBO PNV U E LTEIENR TS Z L%
R TE /2, T2, MR LHBRBOEERICIIIER ED
LIRS e Do 72,

EHEREBERERICE D, RV 27 ATO VOC B
2, BB BF (180~200C, 1.0~1.5MPa) OEXK
TR OBA BEE L THEEROERICITEZEL
BWI L PR TE ], SBROEIERETIZ, VOCH
B DR OWE  TEEZEDZY AT A2EHOMR
AEEIT) FETH B,

6. &B
INFTHIANT 3R E BIE L - AKESHA 3,
VOC B EM ORI RICD AR 2 Y A7 A5 L % %
TR AR RN L72e KV AT AIZZOBREHET A 5 —
Y URBEFCOEILERLZFELTEY, LhE{0F
T L o TRENE, T2 VXF—AHL, BRBEMNEOHE
HELIREIINT2REN TN REFRLEL2DDT, #
ERREDOEABFIEIZ KNI TV LB L T 5,

1.0—=
sooREE
T S owis
R Vo
0.5¢ T BB

(=

EHEREMEEH VD M I UREE

H12 iERoOMEE (REEROEL)
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81 BAHXZ—E 24558
I R

B T AV OREKBELE - FHAF VY IdEEBLLI)? -

IWVFSHBFMA ALYV DEA

4

W e

SEIREIJI Makoto

XF—U—FIHRAZTry, aryr7Abu—r, @EMRL, K2—7 105 1 48, RARIREE=

1. FUBIC

LiE, 200245 X D 6 MW #3V F 5 #EBL18V34SG
BAAL I v RBAL, 2003464 Ao v vk —]l
IS B OEMBEE LYY ICECEREELROE W
BERRENTTUOICEA T THREB0E (ZEEL) 2ER
L, ERHW72wTwb, —F, " FsiicBwTid
Y7 A ra—7 b BRI L ) S5k, &5H
FALENTZIMW 7 5 ZAD20VMSG B A 2 L2 T v s
s sh, MEHETHE TMW 75 2 D16V34SG # &
EHLETTTIHATTZES 2 ED2006F R HE
BEAL TS, BHICBWTH2004FE L h Rl > o
YOBAEHEERGL, ZOE, HEREERELEE M1
MITIZ20V3ASC A AL v Vv 2 B2 SHELEOTH
DOFHEBEE L S HOBEICOWTHET 5,

20V34SG H ALY T ¥

16V B L U20V34SG ALY Vv OFHEE % it ki
THhHIBVHUSG F ALYV v e MAREREICE L
TEILIRT, Aoy, YUYV Oz o

2. 16V/20V34SG HRA I >V > DEEH ,
T, AbE—=2%50mm &< §5ILLIERFIHIE

20V34SGC HF AL Y Vv oONBIZR 1 I25T, F72

*®1 HRAZLVYUFERHRK

i 20V34SG 16V34SG 18V34SG
TULEH 20 16 18
IR E mm 340 340 340
AkOo—4 mm 400 400 350

" FBIRE Hz 50 60 50 60 50 60

=z |El¥REE rpm 750 720 750 720 750 720

I [PULFsEYE A kW/cyl 450 435 450 435 345 330

Y | EREYEME Pe bar 19.8 200 19.8 20.0 17.4 17.3

:j PHER M EE Cm m/s 10.0 9.6 10.0 9.6 8.8 8.4
ILTVIEH A KW 9,000 8,700 7,200 6,960 6,210 5,940
LEEEY ERER EHER IY—E—4
mAHR BAXNTSTIZEBNRIERNX mNTSTIZEDRIEB N BATSTIZEDRIEE N
8mR JERE A=t IDUEHERE) I UUEERE) I DU EERE)

| TP REKAR TERE S R IOV EHERED IO EHERE) IO HERED
JBIR¥ Hz 50 60 50 60 50 60
FEHIRE A kWe 8,730 8,440 6,980 6,750 6,030 5,760
FEERIRSE % 45.6 45.6 456 45.6 45.0 45.0

% [xEEX kv 6.6/3.3 66/33 6.6/33

?;t STk £8 mm 12,670 11,300 11,780

& | (EEEK|(b) 248 mm 3,670 3,620 3,450
£280) 028 mm 4,650 4,470 4,770
WEEASE ton 76.4 70 58
REFEESE ton 1375 125.3 100

VAR DU BEILE DR AL (NOX{E=320ppm @0, ~0%N—R%ERT) THY . HEICILME+SUE ST

FEREZA 200742 H 7 H
% 1 Hitz By &M o P=7VYZ7EKHESS5 > b
HBEVAT LT N—T
T559-8559 KPRifEZiIXmdtl1 — 7 -89

0 55

ol

—33—
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NILFSHBFRAZIT LI NDEA

BEAHZXZ2—E ¥R

HELTFRIETYY VYY) OB ERH30% 0T, %)
KE0.6%MLESETWD, MRT, EEOI8TY ¥
#2000 v FALT A Z L TURERKBORERE LN
IMW Z&FE 5T b,

- RE SRR & FRIC KRB ANDKIEE KL S
FREFRHALCTBY, FRHOBEBRBREHIAEL 2o T
Wb, SHIZEENRY TBIOL Y DV VERIARRY S
(EiRE, EEALR) 1o Y VEBRENIC & D o
B H) 1 % 80k W ARSI L TEEIR TOREEKT % i
IBELTWE, —F, BEFAERDOZTE—F —
B A5 ) VI NDOIEMELREREATAANDE
W, BEEERORIEHIER EERDONKAD D A A
EREHIC X AN~ OE T, B %5 ORREE D H#HFH
BRI VU v S EBIREER P OBEIEIZ X o TA >
T v A - BEEMEER - TWw5,

3. MSREHEOLNE

2 ICEEPORBRBMEL, X2 ICE&HEREFTH
M%RT AEERME, TRV UEEH2CT
BRSNS CHRBERFXEZTMTORERTHY, &
FENBHT Y FICRIG LTEICHIHES X TE
BHIEEITOEETH B, W, HEICATERBIE
72OHEEENEB IXER L T v, FAL YV UEE
B, BRERE A7 7 v 5B+ AHROFA L V)
BIUBEHAIA ML=V EEHFLI-Y 70—y
FICEBIEREL, BELANVEAL Yy 70— Y v B 1
m 2 T85dB YL TFICIKIR T 50 T ALY I VIBA

OB XUHROCBW T ZFhENF A L o2 R,

HIT1 miZ2T8dBYLAT & LTWwb, 3 HITHBERHE
ELTH ALYy Y vHERIE, HEH NOx f = 32ppm AT
(0, = 0%¥4), ®FVAT VT FigE = 5ppm UL F
FERT A OICTMERER L OB b M LT
Wb,

%2 FpERmEEH

TR RILFS520V34SG
15 R HL #HHR13A(HEA)
a8 2K

713“ B Hz 50

T |EIEEE rpm 750

v [REEE kv 6.6

M kW 17, 460 (&3h)

% | HEHINSE % 45. 6

P zmumm= % 451

s [RAAR BATSTIED LB L
R RAR TR E AR IO EERE)
IODURHKAR TERE AR IO EERS)
IOV REIARK FoT—4

% < E— m—p

= B Lo b T

b EmBmEAR |

% (Eeqrmh HORMATAT N IRE

& 5ppmEL T

Y HALU DO EITB IR (NOXE=320ppm @0,~0%—R%ERY) THY.
MEIBZBESEET
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REBERMORETREHHE LT,

(1) BwEEmE

(2) Bwz—741Y74HEE

Wb KEMOFNEIIZBFNHEADEE T A%
BT 52 THAEMENIAAEL ZoTBY, BEZE
BRED2EH—F IV T2006W BEICHZ SN TWA,
MR, BERBICBITAIHBETIZ0ONDATH S, &
LICBHAMEARHA Ly 70—V vy R 77 VB &
A N —FHIHERDS VT — 512X ) BEFEDA T
BICEWREBBRSIEIMEONS, T2, ERSFTALY
VUTHAHOEFEOWRIRE FAIZE A B ET I
LAEEN, —F, =74 )74 L LT, HHKIIT
VL= GHERDDHEENILACES HEilkE
LT1m /BUT), AKMFEOIEGLMEH Lo, #Hig
WMOWNEED EHEN— R127T0.2~0.3g / kWh BEH
Hifrc& s, hoBENLS Y= v ZERRICINZ T4
FEINIBIT 5 BELER - RFEFERX—2TH7H
DEREBHZEBLIzWEEZ TWah,

4, A—-Y b= arI AT LADER

Wik ClIF T AR EA T ES T O EATRIEIII R
HERBBEICBWCHENTH LIVt —Ta vy
AT ADBERIZDOWTHEBIIZ7 7a—F LT b,
HEETMW ~ 9MW 7 5 2 & & 2 id 4 k87 2

|_9GL 4200 (F 30)
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|
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VA Ay
AR

F—E U LDBEELSHREITITEEILR
RIBOWTHHTAY -V EBAEL WL RPEREN
TLABERDOND, WALV VU HEBEERMIBVT, &
IR E FIF A KRR S kBN E &2
FTYAT AL LTHEBATESZNIZD D2 TL B,
A=V xFb—=3aryIyATFAT7O—-DOB%E 3R
To KR70—7Tl3, FAL VY U HFRIZBERR AR 4
I BAERBILE L, BRI L ARk
TN EGR B X ONRAKICS SA B & L CEIRS %

VAT ATHD, Tz, WHEEL L GFEEEEHL
TWADHIBRE RIS Vo— A EHE LGER
T& 5o

X 4 1220V34SG A ¥ ¥~ (50Hz) {hiko¥E#im
PRA 7 —12 & 7KML& O iRk B % @M L7z
I—VzRxb—=3arv I AT LADL—IRNT L ADH R
Yo BImAIRER & FERIS, FBAKIBEEE, oKk
W SR P 2R, BALTRIR T A RALBGR, SR 22550

ARBREICEHNTRTH 5. ZOWFORAERIER,

P DEED
WA LY () ﬁ

O

6.6kY,39 ,50Hz

VCB

£.6KV/ 400N
400V 24

LRI

HED ALy (=K

==

BRIATH |
I —o—{meE >

HBDR L ol
neo JTANVE

[IELTCEVERY

#0786 MPoGRAE

—2iz7 %
HT/LT ExpTk

BL
1
= r
HT?»[-;:.:D@ | 1 l '%v
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e 117
RBH 2RIEL 274 e
samacEEIL. |
sl
DL KAV#a begaug
EEMY e
#v? _
cxrtne () b—seme
| mn »EE BL
BER LE Lot S—
% o HEES b
pEx] mta mta wEK
Wpaus  ARALT s M P _
ARTYrYI—T= 2l —ba vEE
SEAMA b = (rvF> WE0V3 4561 E)
R AT A ?Wepvaasex
X 3
BEH B BAEISBIOBE R
y ¥
H H i
(3850 uw H H (5350 Juw [assJuw H
! [[3sele { i [Oiede
) 5; ] i . i (-
f 7 I 1
2. ERERA S e RIS MBS
e dhers | um [7lc
! | e k)
| B : ARED
[ zc [—z]e ! Gg]c
ke/s % he/s { t/h
! wk[Twle | wk[agje .
[l i - RASGBAKIDD & [l mwrRiesy | = HATRAKILIE
T %8 [ 078 IMPeG [5700 Jka/h T | SIHEA[_878 [MPaG (5700 Jke/h
1
s AT~ N ! ETINZ2N
HATVLRBE BRIVOUREH
{2513 Jkw (2030 Juw {2515 v [2.030 Jw
|65 Jth SEI {165 v [ 180 jt/h
MT -68 "C E”‘C mEC
<t Bk |t £ BATE
e e i) Came i)
=4 BAEY T BREY
[CZele [w]c
R [zl | 2w [T - T
e [2513 v c 2R pres [Z515 Jow
alc Lele
(2] |
1.807 |kwW 1,807 jkwW i
150 fe/h ? 150 jt'h
320]°C [TECT Juw 320]°C {1807 Jkw
[C3601eh (320w {360 Jt/n
[Cssie [ s6lc
LT LTHESR
« @ - @j
[s2fe (A
e
Xl 4 X 5
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HERAZXZ—E 2558

0V yFILYTY, 169 Y F LYY YE X U60Hz
HREOBESDLHIIFEFRBETEIIORTMEY, BEHE
45.6%, FEAEIN20.8%, Tv ¥ vEiRAKERILI0.6% T
F—=Z VTT%DFETH B, —H, B5iE, LDEVR
BN EE L 72O HEBBIES AR A 7 — IWTICEFIC
BARLS—2@ALEBEOL— MNT UV ARTRT,
COHE, FRICE3IRTHEY, BEIBREDL. 1%
mL, BEMESL.1%¥EE NS, /2, KRFALLY
VRERO7E—"B L — NS U ARIRT R
HHAR2 2 ERM 775 —27—F LIRGH +
Ty MERMEKRR : 775 —2 —F5 2 RGE+
B PIERTHLDV 1 RMICT A EBETDH
bo LoT, WAZKBRE CEINTTEERZ AT L ET
T FR D HIRER B AL T — ¥ = R A TlE— e 2 i
BAREIBHHETH %o

WIC, REBRDFROmEICEB LBE LTHEI
AT &) BHAZ VT Y EEE (KBIZ, 20V34SG x
3%, S0Hz ) IR F—EV 1 AzHRELI2Y
INA VR AL I NVLDBEREZEZ Tnb, BRI —E Y
FERREME 2MPafafii e LB C, BEKELD

33
No. [ T H Bify 20V34SG 16V34SG
50Hz 60Hz 50Hz 60Hz

1 |BEREH S kWe 8,730 | 8440| 6980| 6,750
2 |REMIRHE % 45.6 45.6 45.6 45.6
3 |BMEHESE miwh] 1697 1641] 1357 1,312
4 |BHRE ke/h | 53,600 | 51,800 | 42,800 | 41,400
5 |HAHRERE °c 410 410 410 410
6 |RRHxES ke/h | 5700f 5500] 4550 | 4,400
7 Bt kW 3990 | 3850] 3190 3,080
8 |rUvimkERE kW 2030 | 1,970] 1,620} 1,570
9 [BEMECRARASEL) % 77.0 71.0 77.0 770
10| RARASEURME kW 785 759 627 606
1 |[REHECRARISEHY) % 81.1 81.1 81.1 81.1

*1 ERRE:EEHHR13A, LHV=40.63 MJ/m’'NDIFE

#4
!l\‘\‘-~\\\, HAKW) | %)
PRIA R 57,474 -
SBHH ALY Y) 26,190 456
SKEHAH REI-EY) 2,120 3.7
BERELH 28,310 49.3

*1 [EESE WA R13A, LHV=40.63 Md/m°NOES
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t07RaA]_1.98 IMPaG [16920 Ie/h (3845

RATHEKBL D&Y

[ 35]c RAS—ELRBIR
-!4;5 he's

3545 \ Zi20 W
(7474w sz 194

(2513w
IR

Cagge

807 vt
un
[_36%

c

[1.807 Jiw
{150 Jt/n
[ 320]c

X 6

2,120kW % RAATWS, ZOWE, RA4ITRTHD
S EARIR T 13 26MW, BISEAIRAIZI349.3% &
%Y, 3.T%DMERT v THELNE, KD LI BT
AFATEFAZ YV OBHHHELHAELET, &
KIBERRE 721 T (AN ERICBWTH G FEEE
WAREEONLHELED B,

5. BHYIC

WA TNV T TR A L2 ¥ 2 20V34SG X
2HETHR SN BEERFZ L, HERTEELE
DTVW5EH, BIRIEIARBOERHBLIA Y TF U AE2E
ALl TBY, EROBEEHERZ D L
WCHREBENISD S L, BKT7I5T7DELhRE
L Z R LD E LA VT Y ZAFAPOREIL L AT A
IV rDEILRAEEERLEIIFSLZVEZRZ T
5o —F, A=V xAl—=T3 YT ATLANOHEMIZO
WTHRBBHICEDTEY, RIZEVWREERIFRLN
BIRAEIL Y A5 A ORI OWTEHH RS> S SH L,
RV LEDOBEREI ZAFLZRETHILTIYIRES
CO, BEHHIR, BT ABORICEBKL TV &2,

2 EZX®

(1) HrEsr, AEAF A Y —V %45, Vol32 Nos, 200411, -
P463

(2) BEAHMZ, 7V —vIHRNVF—, Voil4, Nol0, 200510, P23

ANEFRW, Lo, 525 B i -BEESMERES

AU, 20066

SRS
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B 2Ry — VY rolgRkEY

SOFC #& 7% ¥

—HARY —

F—T— N EMRBRALYIZR R R
Py YTV AT A
Solid Oxide Fuel Cell,
Topping System

, EE

Combined Cyecl

1. IUBIC

PR R FE 2 COBRE 2> SEHERZIY 3 1
HOIANT—EWREETH Y, Fr REEOMREEMNR
PRESNTWS, (R1ZBR) T EEELYIEBR
BB (Solid Oxide Fuel Cell : LLF SOFC & #59)
BEBNRES R DB TR - EOBEERBEIZLD
0% EOEHERBEVREICR S L, BEE LTK
R AR—BALIRFZEZ GO RRT AT R b R T EE R
CEDPOKBEEBHE LTOERAHINTV S,
L TIL19844E 12 SOFC D BAZ I T Dk, T/ttt
BRIV, BEHESICOWTHE LD, 20044
JEIEHOIATEIE AT = 4 L F— -« RGBSR
# (NEDO) X9 THf5 SOFC mzh® a4 v F
VAT ADRFEL B%EEL, 200kW # 9 SOFC #E& 5
BYATA (K1) 2R hTH 5B,

A TIE NEDO TELED Z M T TORF R %
L2, SOFC ~H A9 —VE VHAREI AT 2085
R EFRDODBEZIZDONWTHENS,

®1 BEERORERILE
\ S5 T P37 ARk BB B B
T (PEFC) (PAFC) (MCFC) (SOFC)
REH BHTIE YL B BRAREGE EIZIVIR
R H* H* CO,? ox
%o H, H, H,, CO H,, CO
EIRIRE (°C) 60~100 150~200 600~650 700~1000
BBk 45~55 #5140 #340 140
REME
(LHY %)
SRT A 40~50 35~40 50~65% 50~70%
Ji: -3 BYEA REA AHERA | P~ KREERA RIER
I~ KIBRERA

PEFC :Pclymer Electrolyte Fuel Cell
PAFC :Phosphoric Acid Fuel Cell
MCFC :Molten Carbonate Fuel Cell
SOFC :Solid Oxide Fuel Cell

*EEREICHITINE

FERSSZM+ 20074 1 J15H
EEETER RSP REELR R
T850-8610 RIFEREKHAEOMH1 - 1

* 1
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EVESENLD)? -

25 5 OB & R

AR R

HISATOME Nagao

B, EVa-N, =M )oY, FRF¥—-E,

e, Module, Cartridge, Gas Turbine,
2. SOFC DO4%5#
2.1 REBFIE
SOFC DHEBRIE A K 2 1IZRT KOBRH L

IS T®H % @f%ﬁyﬁﬁ%ﬁﬁta¥-ﬁx%@é
BWEMHZET, KFE H) - —BLkE (CO) Ok
BLZREeMT ERENDVRET 5, ZORETHRE
T - 2RO B 2 /MR CHLT 2 &, BREH
BWEAA Y (0Y) HiRh, EF2HMBEIEE RN
BIEEAHER S, SRR OBMTENEZM T L

B 1 RS

SOFC <A Z7u#Ay—¥ErEa

PRAAT
X2

BRE ZEXE

SOFC D3t &I
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SOFC HAREI AT LDOERENERE

BARHF R4 —E 22

HTE D, KFE - —BILRFZEhZhK HO) - =
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Study on basic combustion characteristics of DME
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NARUKAWA Kimihito

ABSTRACT

#J: ,2$*1

INOUE Hiroshi

IBEREE

KOBAYASHI Nariyoshi

In order to investigate the effect of impurities contained in fuel grade dimethyl-ether on combustion

characteristics, laminar burning velocity testes and diffusion flame combustor tests were carried out

with various contents of impurities in model fuel grade dimethyl-ether (with about 0-9 wt% methanol

and 0-10wt% moisture). From the laminar burning velocity tests, it was found that the burning

velocity of fuel grade dimethyl-ether was slightly slower than that of high purity dimethyl-ether and it

was faster than that of methane. This indicates that fuel grade dimethyl-ether has a high potential of

flash back, like high purity dimethyl-ether. Moreover, the diffusion flame combustor tests showed that

NOx emission decreased when the impurities contained in fuel grade dimethyl-ether were increased,

however CO emission were almost constant, irrespective of the content of impurities. Further, by

comparing NOx emission with various contents of impurities in fuel grade dimethyl-ether, it was clear

that NOx emission could be estimated from the adiabatic flame temperature.

F—T—=R:1IPXAFNVT—FN, ¥/ —), BREEERE, ECKSE, NOxHRLGEE, FA Y-y, i
Dimethyl-ether, Methanol, Burning velocity, Diffusion Flame, NOx emission, Gas turbine,
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Auto ignition o, 632 504 350 470
temperature

F2 HREZ L — F DME OB
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0. V[
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Fuel Composition (wt%) ~ Fuel flow  Air flow Equivalence
_—— rate rate ratio

Pressure

DME Methanol Steam  (kgrh)  (kg/h) (—) (MPa)
C°’“P§S“i°“ 100 0 0 024~039 27  08~13 0.1
C°’“p§5i‘i°“ 9% 0 10 027~044 27  08~13 0.1
Compgsilif’“ 20 10 0 025~040 27  08~13 0.1
Comp;silion 81 9 10 028~045 2.7 0.8~13 0.1
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Thermal-hydraulic characteristics of a microchannel heat exchanger for
solar gas turbines

Hgﬁ NESN

Yutaka TAMAURA

TEH ™

Motoaki UTAMURA

ABSTRACT

Highly compact heat exchangers are desired for regenerative gas turbine cycle with super critical
carbon dioxide as a working fluid. A set of empirical correlations of local heat transfer coefficient and
pressure loss coefficient are newly derived based on experiments using micro channel heat exchanger
(MCHE) with supercritical carbon dioxide as a working fluid. They are Nx = C,Re™Pr*®, C,=0.0473, f
= CoRe™®, C,=2.29. The same correlation of Nusselt number is found applicable to both fluids and its
value is almost two times larger than Dittus Boelter correlation. It was also shown that the above form
is applicable to a wide range of geometry with the values of constants C; and C. changed. For example,
the correlations with C; = 0.010 and C. = 0.155 are applicable to an existing tubular heat exchanger.
Accuracy of both correlations is confirmed within 5% errors for MCHE with S-shaped fins in the range
of pressures 9 ~ 125MPa and temperatures 280 ~ 390K. Based on the correlations, design method of

| B =

heat exchanger is also developed.

Key words : Solar gas turbine, Nusselt number, micro channel, heat exchanger
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