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# F R(HFB) CH;0H(32) CoH50H(46) CH,(16) -
H # (15/4T) 0795 0.790 0.3 (W) 0838
BB 5 U T B ISR c 65 78 —~1615 173~358
# OR OB R keal /ky 265 216 122 55
& 6 ¥ #H =& keal /ky 4,700 6,400 11950 10,240
B L % B & Keal /kyg 5375 7,100 13300 11,540
B R T K/ = kg kg 64 9.0 17.2 146
BRogE BROR (vol) % 6.7~36 43~19 5~15 —
wo B &K em/ sec 50 37 —
X5 g (30C) ¢St 064 - 373
i B R T —95 - —16
el 3 =3 T 11 13 - 60
H/C E T K 4.0 30 4.0 19
%2 Tro—AEA RS — b VEBROBHWED i 0
A B = 4 /J = JP4 yoa vov Jet A
5l IS R 111 128 —23~-11 377 433~655
o R OR (vol) 6.7~36 33~19 1.3~8.0 0.7~5.0 067~496
3 ik I T 385 365 240 210 —
K3 FAB/—NOHFAE—-EVRELLTORH
H g & BT & B 1% S
® OB = AFBONDPVBRERFCTH 573, RBERA | RABHTEE K 2.2 CRETT 20BN H 2,
TR 45355,
KRB | BIEX DK 100CHEL, NOx BHERILBA L, #1748 LIchinid 3,
Bk % 9 | RESPOBCHCH A ZVERL, 7)) —~ v #RBE TER B AR AlE @ L,
’)f E3acd wBOK 4 7, PRI O ZFERSEI0R < 720 CO, THCHEMDE
| 7EKIEE B TEIEBND KRS, ESPR AN ONEE vk | RS -
5| peIR BB BW® TRV, LMD I,
; 51k R & AN PR L DL,
IRBESEEE | A &V, AV ) D144, BERRBED 5,
BEA A B4 | N, SHEEEOLY fuel NOEL, SOx b HERFEBR O,
FEE LTIV,
H,O A3 #meT %, 71, #hEm E,
i B F74%( 0456~048cSt, 30C) L VP sHL,| BHWORNEET 5, LR RV 7OH%KA, #
KERRE, BIBLDHEDEN, HRIOT M,
24 # 53 Mg, Al, Zn, Cu £BFBEREEE, T4« 7 | HHOERE, MEMIAL,
5 AF v 7 AT, LT L6085 5,
® ok #|AFEEIWK(HOH)RUTHEDT, KEB A B —MKEMA T IKBE A R 5 L&
HBETE 3, T 3 EABRCIHATIE,
BoOowm # BHEME BB, BEAEROE L, REN L |BEBERKEA 4/ -V TERAT BRI T 7Y
, FTNEILD, HTHET 5o
23 Ed E B Ry TOF v EF—v a3 VBRELSH,
& % BB EOFEMER 200 ppm( 260mg /i, 25C) | B R UEIEFE R ICER T 2 BB 03dh 2,
(Y% 25ppm, F 7% «~F#¥ 500
ppm, T/ —s1000ppm), BIEERIMAZE
ik 2H330-100ml,
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Hizro v rolBaloETEL, BRBEHRE
1AFENHBEIEROEAL IO D305
A& )= LTCE0, oy ikt LT38TH
%, 2ty —EVOHZREMKIL BIEN LT
s —EVHEIEN LI EicLD DT, 4—
BV EEFHBMEREOENH LD THOT NS
— eV AOEmMMSH I O®Micis 5l &L, ¥
—EVIIRSEMHENRLOB O HTH S, B
RFHHEADEIERECBRLLEYL, 2NET

At © MR

Wa —OERREBBLAKX W itk b, EBEE
H 4 7V TENEREDOERIT, BEEERICLD
BE A AR DK DSEEM U Fotz oD, i ks
ol Tty —evHOBENT 5
CEitkBbDTHS, Lo LEEXDEEIH
H 3N d 555, 0y —EYHORBEKTD
DR FHEINL D, &K 4 IKBINR OB
RERT,

Fz4 B B R

i Regenerated Cycles E Unregenerated Cycles

| Tpax = 1055 K Ty = 1400 K [Tpgy = 1055 K Ty, = 1400 X

' ]
Methanol | .37 (6)* .43 (12)*x ] .34 (17)% .43 (50)*
Ethanol i .36 (5)* .43 (10)* .32 (16)* .41 (45)*
Kerosine { .36 (5)* .44 (8)* | .31 (15)* .40 (38)*
Closed Cycle (External: .38 (4)* .46 (7)) % | .32 (13.5)* .41 (31)*

Heat Addition) |

{
i

*Pressuce ratio at which these maximum efficiencies are obtained.

BEH R —EVTDAY ) —IVilRDFED
FlE LT 4 — LIATHRBT 2 FT4CY Tzl /110
% (K2), B8R 1% (K3 ) DE_EHBRE N,
GEDOMS 7001 w316 %, Bshk2%

(£5)DAEMNH-T. —HGMDGT —225
(AR OB 8B MH LT 35, BREHH
BRI 1 ~3BELIE>TOT, THIEHRSY —

1600 e
- d
Distiltate . 3 "’/’
. 1500 ’_,';,t’
4 L y I’ \ Methanol
~ 1400 - -
e 74 Natural Gas
1300
1200
s A, e A ' . ' A A
8 10 12 14 16 18 20 22 24 26 28

MW

Corrected Tpy vs. Power Output

M2 i 71 (TPM FT4C)
. 15000 i
£ - Distitlate
z -
£ 14000 \\\/ Distillate with water
@ ~
! 13000
u Methanol N
Z 12000
-
x Methanol injected {
T 11000

2 M i "
8 10 12 14 16 18 20 22 24 26

Corrected Heat Rate vs., Power Output

M3 # M & F(TPM FT4C)
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Evmx sy ) —HCEBE/LST TSz &
LTW3,

#5 MEREROHES 2R (GE MS T7001)

MS-7001B-BASE LOAD, FIRING TEMP. 1B50°
No. 2 75% No. 2 100% 80% CH,OH, [No. 2 DISTIL-
DISTILLATE | DISTILLATE, |CH,OH 208 K0 LATE 1.5%H20
25% CH3OH (of airflow)
5
NO, REDUCTION, % BASE 60 7 s
CO INCREASE, % BASE 0 300 600
BASE
+
POWER GAIN, % (60 W) 1 +6 +12
THERMAL
BASE
EFFICIENCY
INCREASE, % (1) ° *2 °

3—2 NOx HEtiFrt 7 v 3 — v Rk
i N34S % 780 O THBER O NOx D FA
b -1E 5 thermal NOx TH 5, Ford Motor D
C.W.LaPointe 53 B4 2y —c v
HIRDON O L~IWCEEAE 2 BNFAEET S
fodh, BREEBRNI D A X AT > TN O LR
AEA L EE L HEE LTS, NODE —7
BlExAs ) —VOEE, N2 F 4 —ELmD20%
BECTH), 2OBRELUTKERE (2 5/ —
WV DHH 200 FAE ), BB, N, &0, Dl
BEDXEAZ T3, Santa ClaraKZ¥DH. G.
Adelman Z D3 MEERNE 7 5 TR E L, A5
7 =D bkt UT28DHERE, ¥V x v K
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1224, NOy ic14 DFEXILEZZEEL T, NOx D
HREZ TR LT0AE0, HEkicBIT 5 NO

bRWIEA 8§ ) —DiY = MRELDRI20% & L
Tb, WHOW.S. Hung ™ bEAMBESA 5 >
DRI T, BRSO AEZER L, Zeldovich#
FEICE SO TNODAERMT 5 E LT NOx Z Tl
HELTHWADA Y —idN 2 ZEBIHD25% i
WETO, COFRETE O N/EREX 4 icfhd
BRELE LB L CRg 454 5/ — W BERS O N Oy

LU DR bR, BIRDOFT4C iz 5/ —
v, Jet A, Jet A Wet (VKBS ) OFE, RA
HAR, RERHTAWet, *49 / —VOBE, A4/
— IR EFIM L1256 (K6 ) ic 20T HE%E

-

LTOWTHEERS T -9 2@24t LT NTH5EH,
A8/ =D NOyx LNWIE Jet ADKI25% &K
RIE->TW5,

NO, EMISSION LEVEL

0 o5 1.0 L5 2.0 2.5
CARBON MONOXIDE (CO) | 1 a7 |
CRUDE OILS I
DISTILLATE 0ILS ! —
;

ETHANOL (Cohs OH) [ ] T
HTDROGEN (Hy)
PETHANE (CH,) [
PETHANOL (CHaOH) N

50 e REFERENCE FUEL: No
MATURAL GASES BN | DiSTILLATE CONTAINING
PROPANE (CyHg) ] 0-100 »px N BY ¥T,
RESIDUAL 0ILS
SIMLATED COAL GASES —— i [

Predicted NOx emission levets of various fuels burning in gas turbine
combustors

X4 BEBREHOHT 5 NOx ek (WH )

mmmmmmmmmmmmmmmmmmmmmmmmmm

ssssssssssssssssssssss
sssss

nnnnnn

X5

3—3 CO, THC, 7/ 7kt FHH 4

COBEHDRIN & L Tid— i R E R AR 53
HREN D, MBESREDT { Th B VIFZEKIETIC
FOBHINRICNHEET A EEEBEBEL 6N
3o A Y ) —IVDBEIIRER BN 2 5 LK
T AHCOMYMART N H S, FT4 C
DEEFA Y/ —VDEDBZ VS, RRHFRADE;
EGX0MIIn (X6 Y3 % Santa Clara HU0
DB TIIREIERNFDOL 7T ¥R PickD NOx

#6 BEHAEM (TPM FT4C)

Natural Gas

Methanol Distillate Fuel
0.55 Lbs. ~0.35 Lbs.
No Water No Water Water Per No Water Water Per
Injection Injection Lb. Fuel Injection Lb. Fuel
CO & 15% 02,
ppm 70 50 60 178 220
Hydrocarbons €
15% 0,, ppm 10 s 5 216 280
Aldehydes ¢
15% 0y, ppm 1.8 -- 0.05 10.6 12.1
SO, & 15% ©
2ppm 2 0 13 13 0 0

NOx (TPM FTA4C)

AL THEINIEBSOVTCOERmSOLTWVA

(6, 7),

4
120

x=JET A FUEL
400 | O-ETHANOL x x
& ~METHANOL X
o
375 |
E | % REDUCTION WITH ETHANOL
FREC
. 23 % REDUCTION WITH METHANOL
[e3
S
325
M
300 O
275 — . L " " 1 .
20 30 40 50 60 70 80 90 100 1[*]
AR ATOMIZING PRESSURE (PSIG)
CO EMISSIONS VS, AIR ATOMIZING PRESSURE
F ME’ NO] 0L JET FUELS AT 75%

ENGINE RATED LOAD

LT 7 YRMCEBCODEND
( Santa Clara X Solar T—45M—13)

Xl 6
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16
x
14 M—‘hﬁ(_
12t X -JET A FUEL
O -ETHANOL
« -METHANOL
o
z
ge °
x o
=) o o
E
4 L 62 % REDUCTION WITH ETHANOL
66 % REDUCTION WITH METHANOL
2
o 1 1 1 1 1 1, 1 i 1 J
20 30 40 50 80 70 80 S0 100 1o 120

AIR ATOMIZING PRESSURE (PSIG)

NOx EMISSIONS VS. AIR ATOMIZING PRESSURE

K7 77vRMTEkBNOyx ~NDEE
( Santa Clara X Solar T—45M—13)

THC (2RAKE ) ic>nTi3¥md 24 &
ZHTHOVHDS 2, GMYO CIRHCRLEMT
TIEFIEDDOTRERCT ALV, 25/ —
NWEEL TR ey v EDGOHC K TFEEN, &
TUTIRBEZR D 7 4 )V LBEN & 1 IRZESG DI EHNC K
BHDT, A% /7 —VOBEGICIEra v yO# 2
EOBBREICIE 2D THEBATOH C I
4+35ELTW5, FTA4COBAHCIH Jet AKX
D HTHICE VKR A ZITHE L Th 18 D78
W(HEE ), TR T7T YA ML DHCEMN
DRDEREENTES (X8 ),

20 % INCREASE WITH ETHANCL) °
71 % INCREASE WITH METHANGK

w
<]

o

8

[

\_

" N L " . N
[} 20 40 60 80 100 120
AR ATOMIZING PRESSURE (PSIG)

8
o

HC (CH,) PPM
G

X-JET A
O-ETHANOL
*-METHANOL

3

@

©

HC EMISSIONS (AS METHANE) VS.

AIR ATOMIZING PRESSURE FOR METHANOL,

ETHANOL AND JET A FUELS AT 758 ENGINE
RATED_LOAD

K8 T77vxMTkBHCOREND
( Santa Clara X Solar T —45M—13)

ik - B

TNFE FOFER A & /7 —VORIGEREP O
LTHaFRah, $/HCRSEBIHBATOH
MAZRBBEZNDTT VT EFEELNLEEEZ
bNb, £6DERUITIE Jet ALDDLIThICE
WS KR A 2 DIEEITHE LT3 50t i8n,

3—4 MWAE R B ) —IWARIRFR DD
{H /CHuud # 4 v &R U THEERE DR FERL 153
AR ST L KED S QIR D150, - T
KA TDEAEEN, F R —EVDEIICER
2 DALECERHSEEFH LSO & RS
BEOREERTHBEFTE 5 E, H—FVOHEM
A B0 THMME Fic DL, V, N LED
LBAPS KDL VDTH — E VROSEBEEN
Wiz, FT 4 CORBTHERIBLSREZITY,
523 Wi B th TREHESI PO 4 — BV ~D R X
OHEFE DL, KD 7 ) — v TEiRiBHFmIE R
BiEO B RRARAEAETHAH E L T5,
IVIVICE > TERD D HBBIMEEDOR 2 £505
BHEGHHFINI b DEEDLN S,

4, ZILa—ILBHE TOREBRER

KETOBAAMBEERED63% 1R &3S
HThhMendEa8EH I 7 va —vaE PR
THoth, RLATIEA ¥/ —VEEEATZ Y
—EVFEEREE L THHAT A LEEEZELTNS,
CNTFTHRENTE T VI —VAEFEHUICERK
7 v b TOFEEIE 1980 & 1 Hic 523 Byl iz%
KTLIESECTOMZERMABMEFT 4C — 1 D3
BT bDBIEHD, THEFEBSL A/ —v
WEEH 2 5 — & ViR D hF TORTHANIC
LB OE S HO5E > TOROBIEORE L
bOEEbND, MICGE EWHDEERMAT RS
— by TOMBERBIRRE, Garret DL DT
DINSWVEZERAZ 4 - v TORERRAE, OF)
HAARI-EY (GM, 7+—F,7253427)
ISEDRENDB ., 77 INTIRT Y/ —VEH
HAY—EVPCTA (MEFHENEY5—)
DFCTHBEHEIN TS, ENTIRA /¥ —
WER/NI A 2 7 — & v DB, IOMWHER D2X4¢tk
DA RY —E Vg AHARI L EDr DS, C
NODOEGEF EAERBE AR T IORT . UMK
piaEnd 2000,

4 — 1 Southern California Edison Co.
(SCE) TPMOFT4C—-14H2Z
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RT HREg—vvIrvYy/RES/BREZKRER

B EJ E RS ES 3 [ ES
EHE, BHA Southern Calif o BN R4 | 19804F 1 8 500 BFRIERAL T,
26MW, FT 4C—1 Edison Company o AtE
(A8 —n) o S
£, BNA Florida Power o HEA RHFHE | o NOxTA4%H, CO LO00%HE (4 2 ZBRBME DB ),
26MW, FT4C—1 Corporation o IR iR o HyO HHDIHHE ==K —n F, BEHRERERLLBHFEEELTB5,
(x5 /7—n) o NWARAERH DBERT (L 2ERBEDOLB)
o BKELE v 7, BB O KE &1L
BRI As AR General Electric | oBi# A4t | o NOx 60%, CO300% (4 2B DR ),
(GEMS7001S,65MW) Company o s o th)T 6 B, BE 2 pEMBTFHING,
(x4 7—=n") o BIEMIOBRLRBEOBRELE,
Ei%, 60HP University of o BN A4 | o RRDY YT vy 7 ABRES A LT 4 / — L TNOx 4%, CO13% MK
Solar T—45M—13 Santa Clara- o B (Jet A Loth).
(6 (A4 /—=nRUOxE/—n) | California OREBDIT « TYAMASFEMM LT A4 / —LTNOx 68% K, CO 23% K
B (Jet A tolBr),
ox 4/ —NTE - DHNEBZDOI BEE A ARE 40F K ( Jet A DB,
ORBDIT + TYRMEFIEME LTTE / — L TNOX 62%, CO 1B (Jet
ALD#),
IE-831—800 The Garrett o KB RHED | o B R T DIGEBIBEOR £, REROT ) 44 IhiLE,
¥R A RE—E Y 10084 | Corporation i A o WRBESRAE (B SIS LIRBERR ) 0 ) SRR KR T, BRIk, 2 208
IREL T RRBR R O RS R AR BR oMRMERGD | B 1350FLLEDEAE L,
(x4 /—=n/KEE) et o NOx 76% . (AWML DIE ),
o PR R UM
£, TN, KW, 2590 |Brazilian T~ 3 T 8
Garret #RZ -~ Government
(x8/—n)
REESS RS {A Westing house off A AR | o NOX 30% U, COMEL, HCHROE ( M2EBMWMEDH),
W-21 1800HP =vvv Electric Company | o:Eztk o —F V7 RUBBRRARY SN T,
(x&/—wn) o 1ffn FOMBEAL L,
E#k, BEHEA General Motors O kM REHE | o LT T VR IS OWMBEIK, HBERM R Y FERRRAEC R b v Ry FK
AN | GT—225 HEBRFAT vV Corporation o s , BB ¥ 7 5 LHEER,
(2 2z—a") o LT T VA MENBHN RFHCH I 0RN
o MBEF DR TIE, NOx 73%%, CO 30%H, HC 60%H ( x # / — LRSS
oy EHELT),
o BEREDMERTIE, MEBICERRDONLL,
RSBtk BB E Ford Motor o Pk AR | o NO A=pUIRBIE R DS C TITON S, 4 RO ZIEH ORI L DR
(A8/—n) Company TRARSREDEIC L B,
o NOx 70%%, CO 24083 ( 4 2KBMEDIE ),
£, A%HEH Chrysler OHEH REEME o T A FAEHTAL / —NVRU L 2/ —AFERABECO 66 K5 1064, NOx 017 &
(22 /—WRU*4/—=n) | Corporation 0374, MEEFIINOX 03445 (M1 F4—€LEDHE),
KL OPRBERR R, BEPEF | Volkswagenwerk oHEH REFHE | o RBESRBE AR TR HCR U CO By vy Y RUML2F « —€¥LERELE, NOx 24
(287 —=n) AG ~ 5 {53,
oL VY VERTIHIAEESRYEE K& L, MEENEE S THBNELRED
>77,
ErAET KR AF R ok # AU | o NOXIZT A4 FARE29%8, 75%EH:T 47% K,
IHI IGF60 45PS # R % oT /UL A YRTA KBRS ICED,
-ty ° CO,THC BAEL L,
(A 7asrs—n) ARMRILAEBR AL = F L Y EROTIREAEN L,
& (KT & e LT )
PRigESS I ER (22) JIESE T % o Bk H A MM | o NOxIZ 1/ 35 E LR,
(MIA HREZ—EY) o CO i3 2 f5LL Eiciin,
o 7B KM, PRSI QRS ML AL,
o JREEZREEIR 1K L,
(T B LT)
oz kAR (P, s | RERE oA REHE | o KRBEWR A £/ —AOFHYTMED 100 ~ 130 THL,
(A8 )=y A8 —1/FE o JRBEVEBE
N | BES) o REBE T
RBERSHEARLER, 10MWER IHI oPEA AHEHE | 0o T4 KT COfE4, THCH,
(A8 =n) o JREBEMEBE oMTEAMEEEI Y B (HHR ) o
o IBESMIT L,
(EWmELELT)

* BERII25%4 42/ —n/T5%42, 80% A4 ) —N/ 20%H 0 KR4 2ICKERLTHEIT- T3,
o RERBA V70N =, A0BAE )~ 60FH V), 40%A4 Y TaN) =S 60%F 4 —€N, A0BEMLTE /-0, 60% KV Y) v, 1503 aickt
LTHIT->TN D,

Download service for the GTSJ Mmember of ID , via 3.134.95.211, 2055098



GTSJ 9-35 1981

g -V AEHERAL2AY ,—VTHREERH 523
EOEMRBRET - bDTH Do CDAK
121X SCE o fit Electric Power Reseach
Institute 72 H LTV 5%, S5K/HXx5H/ 1
B TE—7ARATS - 1o S¥E 1979 F 2
AT DFET B - 12 ORERMREL Jet A FBITRR &
25 ) —WATEREWDTZEDREDHITEN
Foo MBI Twin PacDH 2§ — &V FKEEET,
A, B2BDOFT4CEHBHILRICLTIAEDH
EREAEENT B, AT VY VORHIHRDORARA
Z . Jet ADRBEHRT, BT v Y VDI TRA
HZ. Jet A, A%/ —wEREHALTHER L
o bKERHTESE 2L THD.
iz v 1 BEHICDEMWTH S, BRERHT
%X9 lcrd . TPMTIE 1974 i Florida
Power Corporation TRIEMETHBREZITL,
Lo RBEFIRD S 2/3 LrHEEh -7
B, WELEE, ) — v#klE, ENOx LD
C AR LT GEERI2RRA] ), Th%
U TAK TS SICIEMFEET 5 v b TORR;
RLEiEE LcbDTHD o

FLOATING
HEAD
STORAGE

TANK LUBRICITY

INJECTION

WATER®
(DISTILLATE
FUEL ONLY)

\
COMBUSTION  FUEL  W/ATER necx

FUEL
CHAMBER NOZZLE e

K9 2% —BEHLERE (TPM FT4C)

(1) BH —BERH RS- XTI =T TV
FTD A S/ =DKW RO, BEA
AEEVE & HEREA I EIR b RO T, Z¥M, KAX
R, AL/ —NTHEL, S5IIKBEHDORNRE
B2, BHMEAY /) —VERBOA VT F VR
aX ML, A5/ —Dan—Y g vEEt
2RBH5ETH5,

2 FHAS /- — RARHTZPOEE L
FEIHNW e TL—FDHD,

(3) WERVmEE — Ox 5/ — VOB

B W

Mmootz & FEE & KRN 2 BEIREHER 5720
TR SGE |, @R, Nk & B anEit
WDt DR KE D 4 VEE, @BELRH — K

VIR, BARET, B, MEORE, OFF
BT U Eik i, (RO, ©BESR
FD -y — bHEae R 7 NICEE , @&EmE 7
4G DfERE . @ 500,35V VA S — VTS ¥
g (7a—57 v in—7) &, @®@x5/ —
WEANEM (A5 /= b5y 2 AR, 120
GPMBEBEEYT, 74v5, BB ) #ik,
@BBFIFRINARH (£ & s — VIR OBRE S8
FIEERERS IE ) FT3% o 75 BEAEHE S T NOx il
D12 FHKEFHICSE L Th -7l DEEE
LTV,

(4) FREREER — OBV & irEdE —E AR
Bt otetizo—5 4 v v—7X5 V7D
VW ARBEU DD A 5 s =TI R
I Utz BB KKTFBE v 2 7 £ BT
., COPRiIcI b w7y —=TF 4V YT
D KEf, Bovyvzvysn—YsHWDAS
) — WESKNBGE TN L. @FF R R — 3.
2, 3.3IA2M, @OMEE— 3. 1 THEH, 105 Jet
A Wet & H#g U CEGHHR G 3 Z38M (X3 ),
Bl >R E), M, $oRRTROEYE
HADOYHEZ HOBEL & DEG D 5Tz, @4
Y7+ vRaR b -EiRiREZE 100, 300, 523
Ml TiT - 7o BRAUERBFHIBRELITTV,
N, DHRBEAEE L/t COMRAY /—w
REE L 500D ERL IS TId -0 Lickwm%E
HEBOWELLEMWO BERFMEID B RAA R
AL LTS, OMEO@ESH & Bk —-alkic
AL LBERHOME X RE Lice 77 NDO
) VTR LS, OBEEDRHMOMLEILS
Motze TV IVEREFE V73 U DOA0REREIE
BOFH R IHEEfFTE 5% T25ppm (EHE )
DMobilead F—800 #n# % (A Liid L7
BEFEIE A 508D 2o (RDOTORFRIEERIA S L
TR—E v 7 TR LRED OIS Lz, KD
D 413K % T & v 7 oAl & U TEER L7,
F V7 EEIHAICBEFED IR S TS o7,

4 — 2 General Electric Company

19744 0IHMS 7001 DEBEXA TR ¥ -~
(H7I66MW ) OBEFERIMRIELR CfEH L TA 5 /
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—FEROBIEEMIC DWW TFE VYA b L—va Vv
L7z BEEas, MBIV R ) v 7y 27 sidtd
LTS, fERAKSICRT, X ¥/ —VidE
UFISIRBERFIE AR U, 1B M5 —ENO x
THO, B - BRI LFT B, BER Y7L
70—=FNAFIEFHERTOMENRSH S E LT
W5,

4 —3 Garret Corporation 1976 Fic
IE 831 —800(tH/)800HP ) EEXHAA 24 —
E DRI D 1005 AE %, 77 Vv
TOTNI—WBEHERA XY — v OXEE L
TiTo7e T8/ = (84.6% )/7K (15.4%)
BAETHER U 72, MBI v 771334, 541 I
AR DIDE LD T, ¥7 ¥+ 7 bOHE
%Re =60 &H1F, £h —F ViZOHEEHE
EEMUIC. BERFERF -8y vy E T
IBNANRIF LD TOERBRICL S 70—
Va VRRE LD TNVIBRET /T A XL
MUt BELEWFRD v — VMg LUicizn T
g/ —VICHEE UIMBEICEE Lic, ZORER
PREERHR (S 100 B5 a1 3ABR TRIEIZ 78 - 7o 1ABE
OGS ODRIEE D F L VWEEFEKGESR
BT IPBLUATKEDLEER, bZANONE HD
T 1350 °F LED »x 4 VBERRRIZE O, F0R
EARGEMARBENTHS, ELTHW5S,

4 — 4 General Motors Corporation

GT—225 28 - BAEXEBREH Xy —E v
I A8 ) —EER UGBS 03 1975 i i3
SNtz TT T VA MREIEESF OB K A Yk
KLU, BER Y725 ER D O fHUEER AN &K
&, BET A Y7 7 aMELZBE LA L, N
Ox 7oy XDE5~T0%1E N, 1B EEREE
TR 19T FEDEP ARBRET Ay 7/ —vid o
v EDNOxT3%HE, CO30%H, HC60%H
THoteo fEmE LTAY / —ViEBHEHEL
THEUEMETHEEE LTS, REEL
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CH3OH+H20 - 3H2 + CO»

(1) (1) (g) (g)
(D&ERUFHTOARATIIHI110%, £hF23%
(FSE ) kg5 (&8 )8
M, KALL TEBHEEIE 0TS 5 % DSALEDS
B, #E 9127 0Tk 100°CLUT o BEEEF|
TXx 5,

5—-2 ®/EY1IN A& ) — ORI
SHMBENL ETHY, HE>TRF—LI—EV
EDOHREYA I NVTE, BEOHRABEIIH:2 S
Oy DEWKBEICLIDFIBEZFILNTEL ES
CEMTE DB XIHICE =1 TR XE /) —v
OHHEEMEHE B EHTI, BhREKRMicmE L
XEBZCENTEE (K8), FAOHIEEI,
10, ZFHAR10%% 1Rd .

Download service for the GTSJ member of ID , via 3.134.95.211, 2025/05/06.



GTSJ] 9-—35 1981

it - WD
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Distitiate
Present combustion-turbine technology No. 2 fuel
Plant output, kW:

Combustion turbine 95,700
Steam turbine 49,200
Less auxiliaries 1,600
Net plant power, kW 143,300
Net plant heat rate (HHV), Btu/kWh 7,515

Future combustion-turbine technology
Plant output, kW:
Combustion turbine
Steam turbine
Less auxiliaries
Net plant power, kW
Net plant heat rate (HHV), Btu/kWh

*Constant stearmn conditions: 1,800 psi, 925/925°F, 2.5 in. Hg

Table I: Liquid-fueled combined-cycle performance*

Methanol
fuel

105,400
51,500
1,600
155,300
7,877

114,900
62,100
1,700
175,300
7,755

Table il: Comparative performance of
combustion-turbine power cycles
Heat rate

Output,  (HHV*)
Type of ptant Fuel kW Btu/kWh
Simple cycle Distillate 95,670 11,256
Simple cycle Liquid methanol 107,750 11,516
Simple cycle with Vaporized methanol
fuel-heat recovery at 920°F 105,760 10,962
Simple cycle with Hot H, + CO; + H;0
catalytic reforming  at 920°F 118,120 8,852
Combined cycle with Hot H, + CO, + H,0
catalytic reforming  at 920°F 236,240 7,298
SHHV = High-heat value

(&) Future Combustion - turbine

£ 9

METHANOL & #2 DISTILLATE
GAS TURBINE - COMBINED CYCLE

ESTIMATED PERFORMANCE

(4 —E ViEE 2300°F, 1ERHFRERE 280 °F)

EQUIPMENT

GAS TURBINE MS7001E (4 UNITS} MS7001E {4 UNITS) MS7001E (4 UNITS)

HRSG MODIFIED TWO PRESSURE
LEVEL BOILERS

STEAM TURBINE NON-REHEAT, NON-REHEAT, NON-REHEAT,

CONDENSING CC C
FUEL #2DISTILLATE METHANQL METHANQL METHANOL
OPPEDRI:'I.I'_ING BASE PEAK BASE PEAK BASE PEAK BASE PEAK

NET OUTPUT, KW 414,870 452,600 441,150 481,340 444,740 486,030 447300 489,190

FUEL
CONSUMPTION,

108 BTU/MR

HHV 323554 347468 368192 396543 368192 396543 368192 396543
NET HEAT RATE,

BTU/KWHR

HHV 7800 7680 8350 8240 8280 8160 8230 8110

‘ACK GAS 305 303 . 304 3
TEMPERATURE, °F 20 29 =

GAS TURBINE - COMBINED CYCLE SYSTEM WITH
METHANOL REFORMATION

STACK -rr
METHANOL.
WATER v ‘
METHANO Ll
REFORMAR TO ER
1one OF FouR) 2
{owa unm add
TO
OTHER 1
TURBINI FROM
OTHER
GAS
TUABINES
FROM
OTHER
KRGS
T S »
ans
= m
tome o roumi._ |

K10 KB A5 / —WEESHA T
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£ 10

ESTIMATED PERFORMANCE
BURNING METHANOL DERIVED FUELS

NET HEAT
RATE,
BTU/KWHR
LIQUID
FUEL FUEL METHANOL
T0 DELIVERY NET AS RECEIVED
GAS EMP. OuTPUT
FUEL TURBINE OF, KW HHY
METHANOL CH30H 80 444,740 8,280
Lauio
METHANOL CH30H 500 422,330 7,970
VAPORIZED
REFORMED  CO,+3H,+1/2 05 500 411,900 8,050
METHANOL
CRACKED €O +2Hy 500 386,760 7,670
METHANOL

REFERENCE POINT — NO. 2 DISTILLATE 7800 BTU/KW HR
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REACTION A 3 REFERENCE
1 H+0,~0H+0 2,24x 101 16800 13
2 0+Hy =08 +H 1,80 x 1020 110 8900 13
3 H+Hy =Hy+OH 9.30x 1012 20360 13
4 0+ Hy0 - OH +OH 6.80x 1013 18360 13
5 Hy+M=H+H+M 4,58x 10 99880 14
6.0, +M=0+0+H 1.78x 1081710 117960 14
7 HO+M=0H+H+N 3.36x10%7 116200 8
8 CO+OH=COp+H 5.60x 1011 1080 15
9 NO+HO+M=NO,+ M 1.83x 102077163 0 14

10 N0 + 0, = N0, +0 1.91 x 102 46650 14

11 NO + OH = NOp + H 5,50 x 1012 31020 13

12 N0+ NO + 0, = NOp + NO, 4.00x10° 0 14

I3 NO + HO, = NO, + OH 1,40 x 1014 1400 9

1 Ho,+M=H+0,+M 2,19x 101 45790 14

15 H0, + H = OH + OH 2.50x 104 1900 15

16 HOp + H = Hy + 0, 2,50 x 101? 695 15

17 HOp + OH = Hp0 + 0, 5.00x 1012 1000 16

18 HOp + 0 = O + 0, 4,80 x 101 1000 16

19 HO, + H = H0 + 0 5,00 1012 1000 16
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23 0, + H = HyO + OH 2.20% 101% 11720 13
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2 0+0,+M=03+M 1.00x 1013 1700 8

27 040y =0, +0, 5.37 x 10} 4300 8

28 H+0y=0,+0H 1.00x 10*3 0 8

29 N0 + 0y = KO, + 0, 8,89 101 2600 8
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ES(atm)) EF£H L, T ICTFEEmICIOILEBUE
OREFEEE LT, F2EE ELBEEDEHEE (K)
H Wz,

Pl BTk~ SARBOE & BERIR LA # A4 i
T, BTHRRBY VN REMBL T —F
ZHD S ETHEEATY, Zo—TR5|%DY
TNVDRABEZELERD 1, SHRIGD FEIC
INT EEHO S ES ARG 12, BRI
%154 10°0s £ L, £ 0BAT0—7 NEEH
RI107 s ST -7, 1 [E 0 318 i B,
FACOM M-200B31 B TR 2 D TH > 1o

2—3 YUTNHREH + v il
WHEIBT 5 FREA ¥ ¥V KED BB FEZYT
DRBEN R EEZ 1o 4 VT VEHELTE, Y4
g, Ty 72 BE, RO EBENSHS,
AREtETIE, BEORHG L L TEESOFREAS
5 v KEDEBRD—> D&M 28 L, Th
%, ¥Ekd=0.8, AV v 7 VH R EE Ty =
1776 K, #IHINOEE [NO]J¢=17ppm ( [NO2]
=0)THhb, BE, ITXNTOHEEHICDOVTNO,
NO2 LA DRSS D 5B, HOg, Ha02, O3 DA
RBEEXo L, ZofthoREks, EtbyE
DOYIRE X 2 DY EL, ¥+ Y v 2 EE
TR 5 PE R (FHEAE) & Lice HO2DHIHAE
BArtodllThd, FHEEE LTS, NO2/NOy
D T B FUC A IT X 720 &3 Johnson s Y
KL ->THHERSNTEY, —H&ERNZHD
HoOg2, O3 IREIZE T 3 3 KL,
HEDODEHDODET OV ITENFNDY Y T IVH R
FUAEEZTEHEZRITOD, 0IR0.T~10DHT
(To, [NOTo i @™ ), Toi30=0.8D Wik
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R (1997K) 5 1500K DFET, FIHINO2/NOy
i3, 0,0.5,1.0ic, [NOJgid5~1500ppm® 5 ¢%&
IbxH 7z,

2—4 Tn-—-TJLHE Fo—TJOMEITA
wEL, To—-T7RHEELTE, VYT IVDEE
HE, 7R, 7o - JORERE - AREHE,
BV TWVENEEZL N, 70— THDOHRENITHE—
WIGEREL, v 7 T 3 Zlks 2% &
DWW, BRIk TERD L,

T=Tyw+(To—Tw)exp(—aX) (7)

(Ty: 7o—7BEE = 343KREKEED), To: #1H
H U INWHRBEK), X: 7Fo—7 A0SO i
fem) ) BEIREE A Fbd/¥F x =512, TH11Ty
FTIERT T2 X o2 H 05, HEDT -7
e LT, kibfE~1so7o0-70EBY
TOEH, 378bb5, Xo=1.3cm, +7IVHREQ,
= T6cc/min, Zifik-HREES/V=20cn (Fo—
7THE2m), £/HP=0.05atm A28H L7,
COREDODEHOEDLDILZNTFhD T o —~T
FHAEZTABEEZITOD, Xold0.1~10cm D [E]
T, Qqld 76~1000cc/min DT, S/ViZ0~100
cn DT, Pid0.05~1.0atmDEITELE Bz,
PAlERAR Tt v PR E 7o — 7R EE 5
BEOEIFERBO—-EAE2 ITRT,

N, 0 N R s o .
R2 YVUYTWHREFHB LU 0 — T
SAMPLE CONDITIONS PROBE CONDITIONS
@ TotK)  [NOI,(ppm) [NO, ), (ppm) Xolem)  Qg(cc/min) s patm)
0.8 1776 17 0
0.7 1618 5 0
0.9 1969 43 0
1.0 2153 70 0
0.8 1500-1997 v 0 1.3 76 20 0.05
17 0
0.8 1500-1997 8.5 8.5
0 17
0.8 1776 5-1500 0
0.1-10 76 20 0.05
1.3 76-1000 20 0.05
0.8 1776 177 0
1.3 76 0-100 0.05
1.3 76 20 0.005-1.0

3. LTIV HRAEHOFECHT BHE

R
ABETHRBHE/ERED 7 0 — TEHE,
Xo=13cm, Q¢=76cc/min, S/V=20cm , P=
0.05atm TH b o

Bffram >

1072 ; . . 2000
<
- T =
> \\ +
..... . .
s oH 1000
1074 \ N
\ AN
o> A 1
H 0
107SF
/
/
I/
Io-e Fan N 1
1078 03 t (s) 10"

H I VIREL X O FEERS E VSR
(@=0.8, To=1776K, [ NOJo=17ppm)

X 1

3—-1 HEHORE @ = 0.8DEHES T
BB 7VEET, FEKSEVHERX AT O
— 7 PN t i LT 1IT/RL, NO~NOg
EHOBEICONTIR UDITENSE, K1ick3
&, Y TVEEIR To=1TT6KH 5 AL L,
#12.3ms TEER L 1ZI3F LK, ¥WicELES
BiEWALFRE(OH, O, H) @ BRI —#id A — -~
—vVa—hrERTH, KB X OCBEHE B &S RG
IKEDIETFL T E, ZIRIITHO,, HoO0g2, O3tk
L3 ( OsDENLHROB AN 3.41 X107 CHB ),
BEEPUSIZIE & A ERIGEEFETHITT 5,
HOz2 i Fic—14ic k0 £k L, ¥2ms T 3.6ppm
DE— 2R LICRIET I 5, NOg i ZRARS)
DLEF IO DT hIGENT, 500K LT O %6 E #ip,
ms DA — ¥ O FWEFENC B ) TEHIT NO 5
EBMINTHEL, &K 4.5ppm (NOg/NO
=0.267) ICiET 3, T o0—-TicE 5 NO-
NO ZHTHD, NO2 ORI NODFLEE
HLL, eNOLBERFREINTH S,

NO-NO2 Z#i%A Xl 95 RILE A LNICT 57
Wiz, K2ITHERIGE ERO NOo 4 BUEE B L U
NO32/NOy /RT3, NOMSNOg NIF13DFH
B8, NO2» & NONIE — 11D FEEAZI N EDD
n5be 500K LL T D imBE#EPH T2 NO-NO2 & ## X
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O 1 1 I
Tond 103 102 t (s) 10

K2 FHRIGEIEBRDNO o B#E S L UNO2,/ NOy
(@=0.8 To=1776K,[NOJo=17ppm)

JHO R IGEEE 2 a5 &, NO oD ARGHEE (il
PINTIRD & D ITED o

d[NO2] /At ~ksi3 [NOJ [HO2]
—k;—11 [NO2] [H] (8)

(ke, ke 7 EA RIS KO RIOREEE)
®=0.7~1.01c B 5 NO, NO2#E, NO2/NO

7o —7 ALpo0 X okt 3522 bR 3 i

100

NO, NO, (ppm)

20 X (cm) 30

WEHICEBNO, NOEEBIUNO2 /NOy
DEA( @=0.7T~1.0)

X3

fifram

o MEHA 08O TSE, To, #FHHIGHE
LA EEIELLEH, 0% NO2 DB E 1K
L, NO2/NOx &K 95, Zhid, HELAE
mnds& —14ick2HO2 D AEMMBMZ LN 5B &
& Hicl5, 191 kB HO2 D H B A #7201 HO2
BEMELIEY, $1-HEBENGEGL K5 HICE
113 & —11THRES NOLERGERE MK F 4 56005
THb, O=10TDONO FRGEED R AEIZO=
08D mE155, —HO®=0.7TIE, @=08 iclk
NCIEMALERERE, NOBELEHGIEVLWDT, 4
U5 NO2D BRI T 95085, £NOL BEN/NE
W7 iz, NO2/NOy i3 bR EMHESS, TD
Lo, BRI IsE, Fo—TJiIck Dl
EENBENO2/NOLZ FHT 3,

3—2 BV UTNHRBEORE M
YT ZIRE To H31997TK & 1500 K TDH v 7°
WIBEET, NO, NOg, H, HOg DENYHRD tiTsw
THENAEK 4ITRT, Kdicks &, NOg D4 R,
LT, v 7IVRE X0 &I LERE DR
EBIRKEOT EPRERAITEZ, ToE FFBE,—14
BT HEE DK TFICLD HO, DAERKIZINZ &
1, NO2 DAERICR LTI, HO IBED K FIC X
13D IEEHS, HEBEDOE I -11D KX
JEESINZ S b, 13& — 11 DRIGEEDZE T

Toxt . 2000
<
- To= 1997K | ~
x -
1000
NO °
Tond
i HOp—7 N\ / \ 41
A
/ \\\
IO—? 1 i // \\\A
T o3 t(s) o

X4 #HAv 7z BE1500K, 1997K T &1
B4 v VEE BIOEBER S EVHE
(@=0.8,[NOlo=17ppm)
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&5 NO2 DARGERE L, ToA51997KA 5 1700KD
fICIIE—EDE%E /R L, 1600K LI FTidassic
ETFLTWL,

51T Ty %/,¥5 A—4 L LTNO2/NOy, ®ZEAL
NG o FITHIE S, 1900K0251700 K
TIE NO2/NOy 130.284 55 0.235( NO2 B ICL
TO0.8ppm) LHZE 5750 AS, 1600KLL T Tid KiE
KT 95, 19TT K55 1T00K DT b &K
NO2,/NOy BT DIET & EbiIchTPIDETT
%5 0DlE, HO2 BE DT MR LB TH S0

To DT NO2/NOy KT X €5 ORI,
O%EZ - BEDHIREDEKTFHANO2/NOL %k
AIHIFEOEREFIET S LDICRZ B,
N To2EZ 12568 FHEED A DZEENFEIC
bobhdDistl, OEEZIIHEEIT 0 Hi,
RE, £NOx REDEEDN HobNAN5TH b,

T
0.3 1997K
1900K
) To= 1800K
Z
~
8 1700K
P-4
0.2
1600K
Olr 1500K
O ] 1
o 10 20 X f(cm) 30

5 #HiY 7V HZBEIC LS NO2/NOyD &
£ (@=10.8, [NOJo=17ppm )

3—-3 PWHINO2/NOx DFE INET
FIINO2/NOy i3t o & LT E L, ChidE
MBRBEN 2 T, NOg BSIZEAEHFHELIEVWER
bh® £ HWINO2/NOy 2 EZ THEFVEE
DAERITEZEL LV L S THD, LrL, HiFiD
AEMERICKDE, YU TVHREBENMET TS &
NO-NOZE#iz A& Cic K B BDT, H
NO2 /NOy il Bt ic &4 2 AlREE D H D),
LIFCDEICDOOTHRETT %o

6 iz, To=1776K& 1600KICHW\T, #1H
2 NOy BE(17ppm) 55, NOD ADHEFS, NO,

Hfhram X
1.0
\
\ (NOJo  (NOz)y
) 1 ——— |7ppm Oppm
< osp \ —————— 85 85
N
S “\ —— 0 17
1 \
0.6-’ A
1
\
o.Mlt\\ To=1600K To=1776K
a
‘.‘ A V. NS —— -
| -
)
1
i
0.2k \
|
1
i\
N/,
0 . L
0 10 20 X (cm) 30

K6  HHINO2/NOy i k5 NO2/NO, DZAY,
( ©=0.8)

NOg BEREDEEH L P NO2 DAD B EICD
WTNO2/NOx DZALE R T, To=1776K Ti,
AT B NOg iZ X~2cm ( t~2ms) T CIT
ST NONZEH S 1, Z N LUEFIINO2/ NO,
DNO -NO2Z T KT F BT H S s s,
To =1600KTiZ NO2 5 NONDZEHHEL, I
BTG RIIHIHINO/ NOy I iAF4 %, EHERS
RHHANO2/ NO IR 2D 13 To A3 1700K
VUTPDHET, ChEHIFIORERT, NO2/NOy
DARIGITET Lid UHBEE & 3IF—BL T 5,

CNODFRERDS, SERFAADT o —TiIck?
METHEOSN/NO2 /NOy B LDH RPD
NOz2/ NOx i & KB LISV, BEHRTEHD
NO2 /NO, DSHIES NI2BE I TLO H 2 hiz NO,
DEAET BAJREM D H B T & Hbh 5o

3—4 MEBENOEBEDE FIHANO BrE
[NOJo =25, 50, 500ppmic i+ 5 NO, NO2,HO»
DENVFRD t 1T 5 EAERT ICRT, NOE
BEDIENIC K D13 DRIEEHSEL 750, NOBS
ZIRENTH LB HO2 & 4 AT LTNOs
EHINA2DT, NO2EEIZHEML, — 4 HO, &
BEor— 753K T4 %, [NO]o=5ppm D&
I T 500ppmTid, NOg D fAE BRERE 13 4
19F5£78%, [NOJp =5~500ppmTD NOo R,
NO2/NOx &K 8 iZ/” 3 [NOIloDH INEIE ic
EHETNO 2 BEEDOREINEIAII/NEODTNO 2,/ NOy
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—————— (NO) = 5ppm
e 50
_— 500

1078}

| OAB L
04 103

7 FIWINORERE 5,50, 500ppmic & 1J5 NO,

102 t (s) 10"

NOg2, HO2DENLSGHR( Q= 0.8, To=1776K)

T (NOJ= 500 ppm |
§ T o]
3| T T s ]
z ////——”‘"

§

0 10 20 X {cm) 30

X8 HIANOEEICLANOEBERBLY
NO2,/NO DZAt( =08, To=1776K)

13 (NOlg oalic K A > TETT %0
#z13 [LNO Jo = 500ppm Tl, &HENO2,/NO,
BEHTFnr 1.8 aLi5n, NO BENSEREGHH
ATE, 7o—7THUSBNO2 33 &EA FRHE
EROIRNWTHAHDo

4, 7A-TEHOEE(ICEET S5 HEER

ARETHRRBHBERDY v 7 Vi ZEHE,
@=08, Ty=1776K, [NO1o=17ppmT&h 5,

4—1 YUTINORNEELELUY TR

S ED

EQEE B HEED/NF A5 Xe= 0.1~ 10cn
B AIEKRD NOg £ #E - HO2 € V3 R &
X9z, TENO2/NOy %K 10icZz NEFNRT,

Xo& ¥ v 7 NMBEDZALE DBFRII10Ric RS 11T
WEY, FESORRICK BE, NEE/N—FK

d (NOz)/dt (ppm/ms)

1077k

108 /.
104 103

102 t (s) 10"

9 HrFOBEEEICLSNO ARGHEES &
U HO2 v HRDEAL
( Qs="T76cc/min, S/V=20cn * P=0.05atm)

2000
< [ 1776k
—————— Xo= 0. cm
+ (¢}
1500 \\ o5
\\ —_— 1.0
1000} _ 50 -
E\\\\\ —— 10.0
5004 \:\~ 343K
O i 1
051 -
x
o)
= o —
04t P
3 -
z ”/
0.3} ///
// —'/-7————-————
/ —
0.2' I////
/
O! o // '’ /’/’__’_____,_____‘
A -
/ ~
o ¥ R —— _
0 10 20 X (ecm) 30
K10 + ¥ 7 vOBEEEIC XL v 7 VIRE,
NO2/NO, D& AL,

(Qs=76cc/min, S/V=20cn > P=005atm)
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RITIKIE=A4 707 0— 7 A2 F8E413 Xo~1.3
cm, FKG<A 7070 —TEHANIEEIT X~
50ecmThH -7z K9l kBE, 7T IDBGH
AT HOPITITHIIEE, HO BEHL W EiPHICH
te->TEWEEZRD, NO AEREEIRKE 15,
THbhE, Moy v 7 v 2EHREICTH

SHICHHIELT D SR LY ERBEDA — N — v
a—MOTRIITHE U3 HO D EBEAEEMML, 7o
—7HNDNOg/ NOy 12 X101T 7R3 K D ic¥EMd 5,

LDMERMOEZBE, To—TICBITSNO —
NO2Z#aAMA BT, VIV iEP-L DEA
B ENEE L, LpL, 7R
MEBICRI-N B &, RILOEE»EN, KK
53002, BB BYIDBED 7 o — 7|2
TEEREMD S 2D T, T OHHNT—RINTIIET
FLLA,

YV TWRE QDN 7 o — 7 NFE A L
IHBHDT, NO-NOZ MBIt L, v 7 vdim
MEEOEME ZFRIUSEL G257, FlZiF,
Qs=150cc/min ICEE-XT 1000cc/minTlE, &
NOg2/NOy i3 0.31355 0.451 iT¥E04 %,

4—-2 EEE- -GBEHOKE Tou-T0
REM KRS/ VEOI~1001CEA/ILEED
NO2,/NOy %4 1 it 779 ( S/ V=0 {3 KHERITDAHD

BA). AstETIR, BEEKNIIEE A ERIGE
0.5
)
g
o)
% 0al
S/V=0 cm!
0.3}
0.2}
60
80
0.1
100
O i 1
0 o) 20 X (ecm) 30
K11 7o-—7 0K EFELICES NO2/NOy

DZEAL(Xg=1.3cm, Qs=76cc/min, P=
0.05atm)

Bffram 3L

EHETHO, S/VAEHENGTSE, G
T AOMNICEEMTHEST 578, NO2/NOy &
W T — I 45 & HI1Kisy, Z0MEIRE
T4 5%, HE7o—70E4, S/V=4/d(ct ")
(d: 7o—7W&E(cn)) EE5D T HREITR%E

LR (FIZ TR TAYIDIEA), TOfE%IE
WICKEL T BT EFEN LV,

B)Ric LhE, S/VETIIEEmBLESICHLE
CEHARE->TWADT, Yo—J7OMBEXEHE
LTrA2ARE<{THIENO2/NOx DT 2
N3, —MBChELVEBEE LUSBRILYOT
ohhikE T,

4—-3 YUTIEHDOER <47 070—
TTIERREFDOH 7)) v 7rsfTbh b5, A
ROKER 7o -7 TRIFEIHEEELET L EDE
Vo BT WIESIP=0.01~1.0atmTDNO2/NOy
A XITRUKI21TRd, PAENT 5 &, F1HO
BEOBRMETNO2 /NOy B akick L,
NO2/NOy DIFFEFT BT Edsboinbo Tiud—Hc,
FEAo8Mc X v, KIGEED EEIEOED L5
T50, CTHhBRICHO 2% AR5~ 14 DX 573
ZHRRISTEHE LW E, Fo— T HO R R
B9 &, MHREIENO-NOLZEH#H KV il DER FE
TiTbh b &, IKBRLTW S, BBE/AN
meds&, (M~WRDD; K F4A T 570, B
Bt 3 5 #iH T U AR D> SILEEREEIT 5.0

0.5

P=1.0atm

NOz /NOx

L

0 10 20 X (cm) 30

(12 4 v FNEIIT LB NO2/NOy DZEAL
(Xo=1.3cm, Qs ="T76cc/min, S/V=20cm")
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(NOz 7/ NOx)exiT
o o
H o

1
w

0.2F

0 1 1

103 1072 107 P (atm) 1

K13 S 7 wEHERKENO/NO, DB
(Xp=1.3cm, Qs=76cc/min, S/V=20ca!)

B NO2/NO L DEEFER ((NO2/ NOy) exaT)
AFEC UKISICRT A, v v P VETAEIEE
ITET S80E, NO-NOA#IFIZ LAEAL
BB EbhE, ¥ Y TVEHDKTFITLD
NO-NOg ZH#a Mz 55k, fhipksn DBREZAL
Ai/NCT B AL LBHE LV, B, P=01~
0.5atm T3 (NOo/NOy) gxir 813 EAEZEALL

D lE, FEhHoEnick icFEEST 5 EH

{LFEEEOETEL Y, FIZE1 Tick 3
HO o DR E D L, NOoEHOEENH F DE
LU W=D THbB, P=0.02~0.16atm® T

o+ FVEND B EA A B R P g,

70 — 7 REDNO2/NO, ® HAHEKE PPASHE
BAfRICIZD, EADETEE BITNODEISHEEN
T5, AHERKRICBWTS, LifoFEHEH T
i, 13T COREFRMBEILT b,

5. HEMNE
BonitBRREERAELTEZIS &, )ER
HADTa—=TH 7Y 7T, NOBOHNO D
Zaa L, STTOEBDONO, NO EE A H50D
BadFnrlndd, QUIBREFEBERGERE, $/-24
NOy BEBEWEE&IZE 70— 7 THEUBNOD
HERIREEBTE, QEBOY VIV H RIF
ENO-NO ZH#uzA Cick e &, @) 7a—7T
D NO-NO Z#aAhf/MCHI S 2 51T, v 7w
2P DEHEIL, BEERCOEMALFRE OFES%E
&L, ¥ v 7 IWEHEBOTFB4ENHDHT &,
BEBbLNrB, #-T, 7o—7HETELVNO,
RBELAR BT, NORE? S TS, NORED

Petyam XX

IETERSRIEICEE T <& Th 5,
KEFNVEGTEOF L, EAMITE, KEDHB
BELS TR BRBEN 2 NER I NBES b EH
x5, PIZIE, Ry —EVBREEESD T IRZELSD
IR RUT L B B/ 2 D IGELRIEE S C &0
T, =T NVETRICK D BREESANTEL 5
NO2 D EIEAETFRITEBTH A9,

Ko, AMRICERTBCHEE V2V
it B BEERLSTICARBID (ERRIC B0
WicBKN BE B FETFRICGHEEZERT 5.
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K. A. Teumer

K. A. Teumer, Chairman,
Reports on the Gas

Turbine Division

OnJuly 1, 1981, the ASME Gas Turbine
Division’s Executive Committee did its annual
shifting of chairs, and it became my turn to
be Chairman for the next year. Includingthe
first year as Incoming Member, the year as
Chairman is the fifth out of a six-year period

newsletter.......

Annual Meeting of ASME (WAM) in Wash-
ington, D.C., November 15-20, 1981, will
be the last WAM for which the GTD will
sponsor technical sessions. Next year our
emphasis for a technical paper forum, in
addition to our annual conference, will be
concentrated on the JPGC. Nevertheless,
the GTD contribution of technical sessions
for the upcoming WAM certainly provides a

of membership on the Executive Committee
in the various assignments as shown on the
back of this Newsletter.

In the past four years of committee
association, we have seen good, strong growth
in the Gas Turbine Division, and it appears
this growth will continue. It is very fortunate
that in recent years the Executive Committee
no longer has to struggle with a problem of
how to keep the Division alive and growing.
Rather it has been how to cope with the
growth. To that end it became necessary to
engage the services of a Director of Operations
several years ago. He operates the Division’s
International Gas Turbine Centerin Atlanta,
Georgia. Qur annual budget, which now
approaches one-half million dollars, is a
good indicator of the degree of management
functions that are required. It has exceeded
the level of contribution that is practical to
expect from a group of volunteers whose
first priority must be to their respective
companies.

The Executive Committee is very pleased
with the performance of Don Hill, our Director
of Operations.

This year’s activities will include the Joint
Power Generation Conference (JPGC) in
St. Louis, Missouri, which will have already
been completed (October 4-8) by the time
you receive this Newsletter. The Winter

COUNT DOWN...
1982 International Gas Turbine Conference and Exhibit
London, April 18-22, 1982

% ASME Gas Turbine Division’s Largest Technical Program
At press time, it appears 96 technical sessions and panel discussions
will be presented which would make this program the largest in the history of

ASME Gas Turbine Division.

ASME Gas Turbine Division’s All-Time Exhibit Sales Income

Record
With six months to go, exhibit space commitments indicate the all-time exhibit
sales income record for ASME Gas Turbine Division has been broken.
Including only confirmed exhibit space commitments, the exhibit hall is about

80% sold out.

GAS TURBINE DIVISION

The American Society of Mechanical Engineers

worthwhile program.

The preponderance of the effort to
operate the Division each year is directed
toward producing a successful Gas Turbine
Division Conference and Exhibit. Recently,
several of us made a trip to London to
coordinate the myriad of plans for our April
1982 Conferenceto be held at the Wembley
Conference Centre in London, England. We
are pleased that the Institution of Mechanical
Engineers of England will co-sponsor this
Conference. They are most cooperative in
providing considerable help with local

arrangements.

We are virtually assured of a highly
interesting conference from the quality and
quantity of technical papers being contri-
buted and the number of exhibitors already
booked. The calibre of program should
draw a good attendance which is the final
ingredient necessary for a successful con-

ference.
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April 18-22, 1982

27th International Gas Turbine

Conference and Exhibit
Wembley Conference Centre
London
April 18-22, 1982

THE INTERNATIONAL GAS TURBINE CENTER
6065 Barfield Road ® Suite 218 @ Atlanta, Georgia 30328 ® 404/256-1744
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W. F. O’Brien,
Program Chairman:
Technical Program For
1982 London Gas
Turbine Conference

The ASME Gas Turbine Division returns
to Wembley Conference Centre, London;
England in 1982 for the 27th Annual Inter-
national Gas Turbine Conference and Exhibit.
The Conference is being co-sponsored by
the Institution of Mechanical Engineers of
England.

A program of 96 technical sessions and
panel discussions will provide the most
comprehensive international forum ever
assembled by the ASME Gas Turbine
Division. Users of gas turbines will find
thirty-five sessions of special interest. All
members of the gas turbine technical com-
munity will find much of interest, as engineers
from virtually every area associated with gas
turbines will be presenting advanced con-
cepts, research results and operating experience.

Interest and participation are strong in
the turbomachinery, heat transfer and com-

‘bustion and fuels areas. Increased numbers
of sessions in all of the seventeen technical
areas of ASME Gas Turbine Division’s Tech-
nical Committees are evident. International
authors represent a large and growing seg-
ment of the participants.

Those of us involved in the development

| of the technical program believe we have

assembled a conference which will prove to
be most rewarding and useful for all attendees.
We are confident that you will agree, and we
look forward to seeing you in London.

Gas Turbine Technology
at 1981 ASME WAM

The ASME Winter Annual Meeting will
be held in Washington, D.C., November 15-
20, 1981, at the Sheraton-Washington and
Shoreham Hotels. F. O. Carta, United Tech-
nologies Research Centeris the GTD Program
Chairman for this meeting.

Six sessions involvingsome 33 technical
papers should be of particular interest to
those active in the Gas Turbine Division.
These include a two-session Symposium on
Fluid/Structure Interactions in Turbo-
machinery on Wednesday afternoon and
Thursday’ morning sponsored jointly with
the Fluids Engineering Division; a three-
session Symposium on Aerothermodynamics
of Steam Turbines all on Thursday sponsored
jointly with the Power Division; and a session
on Regenerative and Recuperative Heat
Exchangers on Tuesday morning.

The ASME Gas Turbine Division’s Marine Committee plans technical program for International Gas Turbine

“

Conference. LtoR: A.W.McCoy; R. J. Bradford; T. B. Lauriat; M. D. Parker, Chairman; T. Pakula; N. L. Maclntyre,

Vice-Chairman.

Introducing H. C. Eatock,
Incoming Member of
GTD Executive
Committee

H. Clare Eatock, incoming member of
the ASME Gas Turbine Division’s Executive
Comnmittee, joined Pratt & Whitney Aircraft
of Canada in 1968. And, since 1971 he has
been responsible for the aerodynamics and
combustion research, design and develop-
ment of their light gas turbine engines, the
PT6, JT15D and PW100 families. His current
title is Manager, Aerodynamics Engineering.
Previously Eatock was with Orenda Engines
(originally A. V. Roe) where his early work
mainly involved internal aerodynamics in-
cluding cascades and inlet and exhaust aero-
dynamics. As Aero Supervisor his responsi-
bility included internal aerodynamics of the
initial installation of the Iroquois engine in
the Avro Arrow. As Engineering Manager,
Technical he was responsible for aerody-
namics, stress and performance of, and
designed combustors for, Orenda’s industrial
gas turbines and vehicular OT4/AGT600
engines. He obtained his degree in Aero-
nautical Engineering from University of
Toronto in 1948.

Eatock has been active in ASME, particu-
larly in the GTD Vehicular Turbine Committee
(Chairman 1975-1977) and as Technical
Program Chairman of the 1979 Intemational
Gas Turbine Conference in San Diego. He
has published reports on topics varying from
vehicular engines, combustors, supersonic
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and subsonic engine installation, ejectors,
and cascades to flow starting in a reactor
pressure relief duct. He is a Fellow of the
Canadian Aeronautics and Space Institute
and past-or present member of a number of
government and university committees on
research, propulsion and/or defense. He is
active on the Environmental Subcommittee
of GAMA, the General Aviation Manufac-
turers Association, and has been particularly
concerned with EPA, FAA, and ICAO noise

and emission regulations.

Order Information:
GTD Lapel Buttons
and Records

To order an ASME Gas Turbine Division
turbine wheel (%4-inch diameter) lapel button,
send name, address and type of ASME
membership along with $25.00 check (no
charge to committee chairmen, vice-chairmen
and exhibitors) to R. Tom Sawyer, Box 188,
Ho-Ho-Kus, Nd, 07423. Copies of the 45
RPM record “Onward and Upward with Gas
Turbines” are also available for $3.00 each.
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London
April 18-22, 1982

GAS TURBINE DIVISION
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Deadline Extended For

Receipt of Annual Gas

" Turbine Technology
Reports

. THE INTERNATIONAL GAS TURBINE
CENTER has extended the deadline to Decem-
ber 15 for receipt of submissions to the
GTD Annual Gas Turbine Technology
Report.

Companies and organizations involved
in gas turbine technology are invited to
submit a report on activities and accomplish-
ments during the past year. The reports are
to be of an engineering nature, and signifi-
cant material in the following areas is encour-
aged: research and development; operating
experience’ summary; -new . installations;
problems encountered and solutions; test
results, and new designs. The Annual Report
is widely distributed; therefore, any material
submitted must be unclassified and non-
proprietary. Further, when the material is
submitted, the Gas Turbine Division accepts
it with the understanding that it is for open
publication with no restrictions.

- The format of the submissions should
be:

(1) List at the top of the first page the
company or organization and the author’s
name. The company name should not be
used throughout the text but referred to as
“the company”.

(2) Length must not exceed 600 words.

(3) Noillustrations, tables, or photographs
are permitted.

The information must be received in the
INTERNATIONAL GAS TURBINE CENTER
by no later than December 15, 1981 in
order to be included in the Annual-Report
which will be available for distribution in
January, 1982.

For further information or assistance,
contact the INTERNATIONAL GAS TUR-
BINE CENTER in Atlanta, Georgia (404)
256-1744.

- ASME Membership

Information

Charles P. Howard, Chairman of the Gas
Turbine Division’s Membership Development
stands ready to assist everyone with informa-
tion on ASME membership. Howard's
address: 14631 Crossway Road, Rockville,
MD 20853 (301/871-8664).

Gas Turbine
Special Courses

The von Karman Institute (VKI) for Fluid
Dynamics, Rhode-Saint-Genese; Belgium

VKI will offer a lecture series related to
gas turbine interests during the 1981-82
academic year. Lectures will be given by
active specialists drawn from universities,
research establishments and - industry in
Europe and North America. A detailed out-
line and application form will be available
approximately four months in advance of
each lecture series and will be sent to all
those who have expressed an interest in
relevant subject areas. Write to: The Director;
von Karman Institute for Fluid Dynamics,
72 Chausee de Waterloo, 1640 Rhode-
Saint-Genese, Belgium.

The lecture series will include:

® Superchargers and Related Problems
(January 11-15, 1982)

® Film Cooling and Turbine Blade Heat
Transfer (February 22-26, 1982)

® Numerical Methods for Flows in Turbo-
machinery Bladings (April 26-30, 1982)

Cranfield School of Mechanical Engineering

® Short Course on Turbines for Gas Tur-
bine Engines, November 2-6, 1981...
The structure of this course includes:
aerothermodynamics, cascade flow, the
stage, design parameters and limitations,
simple off-design performance of amulti-
stage turbine, radial equilibrium, loads,
failure criteria, components, materials,

- and blade cooling.

® Short Course on Industrial Gas Turbines,
November 9-13, 1981... The structure
of this course includes: fundamentals —
available ranges of gas turbines, perfor-
mance with and without heat exchange,
fuels and combustion, characteristics of

axial and radial machinery, noise vibra-
tion and control; types of engines —

aeroderivative, small industrial, medium
range, large industrial;, applications —

power generation, process plant, gas’

pumping, total energy, and off-shore
and auxiliaries.

For further information contact:
The Registrar (Short Courses)

The Cranfield Institute of Technology

Cranfield, Bedford MK430AL
England '
Telephone: Bedford (0234) 750111

Thru The Years . . .
Tom Sawyer

Publisher Emeritus

In 1969, | saw the
Oberhausen 14,000
KW closed cycle plant
in Germany; it was the
second closed cycle
plant  operating in
Germany. This plant
had powdered coal

. ~blown into the top of
the primary heat exchanger which had airin
the tubes instead of water and steam; how-
ever, it was built like a vertical boiler 40 feet
high. When the hot airreaches the bottom of
this radiant section, it turns and goes up -
another square area 40 feet high with many
heat exchangers (the convection section of
the heater). The hot air is taken out at the
bottom of the boiler.

[ went up to the switchboard and asked
the man the efficiency of the complete plant
and he said 80%. This shows the Germans
really use their heads. One advantage of the
air in the tubes where the coal is being
burned is: there is nothing there to chill the
flame, so the coal is completely burned. The
ashes will not burn, but there is only one
wheelbarrow load of ash to take away each
12 hours. The extra heat exchangers are
used to produce hot water to heat a large
number of apartment houses across the
street from the power plant.

The Germans have a few more closed
cycle plants now, and we prefer a steam
plant with less than 50% efficiency including
an open cycle gas turbine to work with the
steam plant. At least we are now moving in
the right direction and in the years to come,
there should be many more efficient plants
burning coal, including the closed cycle gas
turbine.

1982 International Gas Turbine Conference and Exhibit ;

April 18-22, 1982

Wembley Conference Centre

London, England
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1983 international Gas Turbirie Conference and Exhibit

March 27-31, 1983
Civic Plaza
Phoenix, Arizona



R. A. Harmon:
Overview of CIMAC

Congress

The bi-annual CIMAC Congress was held
in Helsinki, Finland in Finlandia Hall, June
8-15, 1981.

CIMAC, the International Council of
Combustion Engines (founded in France in
1950) is an association representing the
interests of users and manufacturers of
combustion engines and gas turbines world-
wide. It embraces all applications with the
exception of road transport and aerospace.

CIMAC is currently represented by national
committees from 16 nations. The U.S. National
Committee is supported by ASME Diesel
and Gas Engine Power Division and the
ASME Gas Turbine Division.

Almost 700 diesel and gas turbine spe-
cialists from 30 countries took part in the
Helsinki congress. Guests from furthest afield
came from Tahiti, the Cameroons, Australia
and New Zealand.

The Federation of Finnish Metal and
Engineering Industries made the necessary
arrangements in Finland with the co-operation
of Finland’s trade and industry minister.
This was the largest special congress the
metal industry has held in Finland so far.
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April 18-22, 1982
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Publications Available From The
INTERNATIONAL GAS TURBINE CENTER

@ The 1981-82 Committee Roster is a directory of all administrative and
technical committee members of the ASME Gas Turbine Division. 1t is
published by the INTERNATIONAL GAS TURBINE CENTER and contains an
alphabetical listing with the committee member's name and address. The
Roster should be useful for those active in ASME Gas Turbine Division and has
been sent to everyone listed in it. Additional copies are available, without
charge, by contacting the INTERNATIONAL GAS TURBINE CENTER in
Atlanta.

€ The INTERNATIONAL GAS TURBINE CENTER produced a directory of

technical papers from ASME Gas Turbine Division Conferences dating back to
1957. The directories are available without charge and individual papers may
be purchased from the Center in Atlanta for $5.00 each prepaid.

@ The 1982 edition of ASME. Gas Turbine Division’s Annual Gas Turbine
Technology Report will be available for distribution by the INTERNATIONAL
GAS TURBINE CENTER in January, 1982. The Report will be sent to ASME
Gas Turbine Division’s Technical Committee members, exhibitors and contri-
butors to the Report. Others may reserve a copy by contacting the INTER-
NATIONAL GAS TURBINE CENTER.
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THE INTERNATIONAL GAS TURBINE CENTER
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