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3.4 AFRUCAAEEBRIPSDT 1 LEZRERVHESTHE
74 Wy OFFm P, HdoRKCAWNET—5 %
b LI, RIEORBRICEDS W MBAOFENICTIT b
DTHBD, T—F—=PEHLTVEHTAY - D

R OMERR D L E 2 Do

ZLTC, REOHLET L7 4 V& @AM, hFERY

TEEL L7 4V OFE R OBEROBEEZIT) o

FKICKRACABRE, NEGAORLDL 3/ — 2
BIFb7 405 OREBE, ZOWREETOFMTPE

HAERZ R,

72, FRICCORESINS 74 VY 2 EICHEEL—
EMMEIRRIC 7 4 V7 Z2HI- TTHAFLIRD,
H, EKEOH UARFREOMREZITV, KBGO

ZATVEBREOMEZIT I AL 5,

3.5 74 —JIVFTRMEETORMERMHEET

74V RS T TRIROKLA L AWET — 5 %
b LITT 4 VS HET — & L B LR L THT ) Jidia

— I TH %A%,

HAY =¥ VIEEFE EAIC X BN

FEINLZVWERDDY, 74—V FFAMEBRZIHV
7 4V 7 OB TR TEE N OMERZ T VIRE

7 4 I OEIEOMEREE 4+ 5 Tk Ro T b,

WHIF19934E P D 2 — Y 2 A HF A ¥ — ¥ VIR
T4 NVFIZEDTHEPA 7 4 V7 #RHT 5 2 & 12T
L7z SISV D, ZORAER & 0 EREROEEIC
T 4=V FT R MERZREL, HEPA7 4 V¥ Okl
B2 HIER 7 4 VY DORE L 2 &Ofdie 7 4 V7
G EREET L, Pkl L CiRBRIgE 2 17 - 7o 8

b BEARIE HEPESIA + b EtkiEo 2 B Th -
7275, HEPA7 4 V¥ % iRiET 572D H#ESY L T 5
L Y A TIATEDNEE T LM 28T, wmEmizix
LA ETDHED T A VY RETHIENTE, Eig
~OHEPATRHZ K S5 T LAITE 72,

5127 4=V 7T A MNEBEEZRT, ZHITFEROK
KT AT ERBEICREE L, FEREF UAARSLE T O
B 7 4 v & TIER &l U 7z ki s & 7 IR RE O FERE
IO DDTH 5B, F-MIFICZOMRPITRE L AN
LM T 4 vy OEENE B CARKERIE) bE
B Em] /44T > T B

i e LT, AAREZERICEDTEDOAL ~
N—=FHIED 7 7>, 4Ly, ARGAAIIHEIZ X
7 == R OHEEAETHLOT, T 4
FIZ3BEMO NI TEETH S, WEF—F (i - 2=
JE - B2 - WEE) (ZHBERPOTRETF v — MRS T
X7 — 7 ORI TE B,

ARERWIR & LTI 7 4 V& PSRITEIICET S
T 72O 4 FEREICD R AT LB H DY, EFHEEDOR
WIREHETH Y, S TIEREEEFIANTICBWTAN
RIpRERE 75TV b,

L

Fig.5 74—V FF & b ##E

Table 3 KR CAMERRDH D7 4V & 85 R O il (1)

R bk —BITEHE BERREAR WEFRIRM
TR F & 4,298m3/min. 17,300m3/min. 13,710m3/min.
KEHLARE 0.08mg/m3 0.04mg/m3 0.13mg/m3
B Eum) 7 o (W) i BEum) 7 Em B Eum PEE D)
110 BlLE 8.1 110 ELE 27 110  LLE 14.5
70 ~ 110 1.5 70 ~ 110 5.2 70 ~ 110 8.6
47 ~ 10 10.2 47 ~ 710 12.1 47 ~ 10 11.2
3.3 ~ 47 11.9 3~ 47 11.3 3.3 ~ 41 .9
HERH 2 ~ 33 0 21 ~ 33 9.0 2 ~ 33 0
. ~ 21 N d o~ 21 13.6 1. ~ 21 0
065 ~ 1.1 14.6 065 ~ 1.1 19.0 065 ~ 11 10.4
043 ~ 07 12.0 043 ~ 07 10.9 043 ~ 07 8.8
043 LI'F 21.0 043 LIF 16.3 043 LIF 18.7
T1ILRE 168 28:B 3EE 168 2828 3% H 1688 28E 8 IEREB
F4IAETR TT7I9hGI0 |3FEAGT-W| ATHEAGT | TT7H-VGT |37EAGT-W| ATEAGT |T77 (-7 PF|37EAGT-W| LHEAGT
F4ILFER 86{@ 86 868 3468 3468 34648 27448 27448 2748
j{}bﬁﬂ# DMG-AS0 MGT-W3-FF2 LGT-W-682 DHK-X90—FFH | MGT-W9—FF2| LGT-W-662 DDF-PF35-FFL | MGT-W2-FF2 LGT-W-682
TAILITHE Wiy | By |ww9mvatodnm| s | HBF |s9smat0dum| Hiltikess | HBEs [9997at03um
% ; 2.350g/18 1.400g/@ 550g/ {8 2,350/ @ 1.400g/{@ 3,000/ 2,350/ 14008/ 8
wL‘A’ﬁﬁEl 2.500g/m2. at 56m3/min, | at Sl.‘-w;'win. at 56m3/min. | at 56m3/min. | at Wﬂi’mﬂﬂ at 56m3/min. | at 56m3/min, | at 50m3/min.
FOH S (FMoo00ssMER) | rB~64F | 2~3%F 3~4F  |IwRA~100F| 3~45F 3~44 1,54 ~24F 2~34% 2~35F
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AR VIRENSLDAY — b THY), F2tkib
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HIELWEEZPED L D TH o720 BIETIE, Bk EI
HEDTWLIRFE 7 V7 I BT 5K, ROEZFOE
THHHEPAT 4 VT OB FIZOWTRNANT 5,

FEZE D £ A P OWHHREPE LR, "7 Y
THXIZBWTIEEDH A MIBWTH 19904 1K 24
DO HAL FBICHEPAEA 2 L A TR WIRITH %
A 572, F72HEPA 7 4 )V 7 RS 22 FE A% £
Fex DT OB EMN 2 RS HTW iz,

1) BBHEZANTH ) BEFEOK T IZZICE S v,
2) ANMFBDRAMiZR 72 DETEGE O 3 2 MK,

3) MARDEIEHEE LI ETY — ¥ Y MO T A
ET D, F 7B b H 25 Rwvh,

4) HEPA7 4 V& Z@mMMicd 0, F -85 5L
A0 SR VOTIE R W,

5) BRI L, FERUICY -y 2R L TR
MEMITHETH YHEPA T 4 V& OLEN % &L 7%
Vo

INOEHEEMBER L2, WIVEROREbHET L
A, WEICEEAOFMZER, &34 FOHIRIEA T
WA BEMRIEAPE L, ENE MBRICETE ¥ 3
thE L2 FHEL2R itk & o5 L% XY 2>, HEPA
TANVTEBEOX) v MIOWTENERKZ D L1230,
Pifig % KD 72,

CITHIELT, RALADIERIT- 72k R %2 K
4ITRT e WET V7BV TIE— B2 ER S h T
WhHZEEND, WERNEREDOY A M Rz shiz,
BRHRCADWRE - WA OMWER RIS 74 VT
BEMEEML, EBHIIRTLILTT VY Fam~
DAEREZFIR S TS Z EH KL,

W, RELCAMEZRITI NNz TR MENTE

LHMWEZDRO2HT, M1, K2 TRL7HEE
AARDPLHEELALLED AL, METFRE 2 EHL R
FHZELZOLFETH S,

WA M TIE 7 4 VY BRIRGED X — A =05 D5
D ABRIIZ DS, R T 4 VY OWEICH LT, &
G, A, T ANV EOMERGETR T 4 V& T
BOWKE, FOME 4 GE T b E EORETE
HTANE A=A —ITENTHY, TOHIIBNTYHHE
AL & =BT 5 2 LT E, FEOBHLEON
L#EZ b

INSEETHORE, HEPALOHME1ES E TIC
R 5 7225, £ 9 R < 1 EERITITERICETERER
SGHEPARZ RBETEX LI LAY, 20 24EHKICHEPA
RiRBESHEE OWEIZBIT S X)) v PRS0 TR
7= %8B LN TE, TOMBEEH 6 ~X1012
R

6, 7ICHEPAT 4 )V ¥ 38 AFi05EiERE G 4 + J
BOZRLFIEMREIRN Z R, BHA v 714 Y kL FE
ML TWBIZHEDLLTIDL ) ZESBAFENRRNT
Hotzo EINIZBWTROFEN T NMET 52 &1k
FHMENTWBA, WM BVTIEH T ) HEH ST
WHRWLZ—HF =L NI E {5505 7

M8, [M9IZHEPA 7 1 )V ¥ i%iE OB 1 FEH
OFIRWTH 5o ML R CHBRSHERE S NTB 1) ¥
HRMPCEX BB AL ML ED K.

M101x, WiROEEDOHF A —Y ol ERL
725D THA, HEPAT 4 )V ¥ 38 AR IZEE LG 4
A BILIMW (25%) I8 F L CTw7z2%, HEPAZ 4
Y RERIIEF T4 VREELOERKIZBWTTH I
T3 < 22 L7 IREEDSHRECE TR Y, 4 Al
T2500MW-hrd 2 1) v h2SH 5 2 & T 5 2 &8
T&72, fh, HEPA 7 1 )V 78 AR OB (Higher
Heat Rate Value) 7 X ) & X HEIRAHEE, e o
VAR Y S % (A

WA MBI BETAY—E VBRI A VY VAT
2TV +EEROMEENIEEAETH L0, I
T4 NI BOREEWN D% T 57012, BxoH
EHRE T A VY EEEREG T4 VY ~NOEEIRZ F R
LEL, FREETANVIORNZIVRETES LD
M7 LVOREL GIET7 Y 7RUHB CARBERT v
7) LbEDELRREICTHEDTE TV D,

WA PSEINY A PERESRRDLHELT,
HEPA LA o 722 Ak 4 LGEEES R BHER TV 5 Z

Table 4 W7 ¥ 7HXIZBIT 2 KA U ABRERER R

Country Thailand Thailand Vietnam (Dry Season) | Vietnam (Rainy Season) Japan Japan
Location Rayong Province Sarabun Province Phu My Province Phu My Province Industnial area Industrial area
(date) (2012/4/26-28) (2011.2/12-14) (2011/4/26-28) (2011/9/7-8) (2011/3/28-30) (2010/11/2-4)
Dust density 0.0663mg/m’ 0.111mg/m’ 0.0878mg/m’ 0.0487mg/m’ 0.065mg/m’ 0.031mg/m’
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Fig. 7 HEPA 7 1 )V & 18 BRI

Fig. 9 HEPA 7 1 )V ¥ BiE 3 ARIL
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Fig. 1 HEPA 7 4 )V & 38 AT 0 5 A b BB T A 451
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Table 1 Z—4 —&HAM2H & TOWSR PR

AR IES BMRLE R

1991 | 1 ﬁ§§$ o @®Cold Wash. Nuts(Rice) Injections 41 MMM
1992 2 wa' i OB M T ZHEPARFIHIH TR

1993 3 rﬁgir& EH @Hot WashI A #)H T

1904 | 4 Bl | ke FXRABHEFAS

1995 | 5 i::,;]m? R AN A SBUKRRBOTRAST

1o | o | BEZOWR T pg E4Ah, RATORET L SRAHRIE. AERHBA
1997 7 ‘lﬁ*gﬁkg Il N

1908 | 8 j‘;g a5 \

oo |9 | MAEEF Ty AHRRAHFROBAGA

oo | 1o | FREF | s Samay manmEm A
2001 1" Hﬁ%ﬁg‘t? L

AR ARSI ABAREBMTORERD
2003 13 E;Em? R \

200 | 14 | FEZOVA D | | W sonsEmaeaRamse) v
2005 | 15 | HERE ] gy ORIATMEI

2006 | HHE ’ﬂ}fm;t* -

w0 (ppg| BEES | mseorE

2008 16 ﬁm’;$ RR ;

2000 |5E& ”%J?f - |

2010 17 ij;iz;? B !

2011 | RE nga;m - :

2012 | 18 E%ﬁé”j‘ BR[|

2013 | RE migrg - 1

R CL—HF =& Tifiam SN-WHEHFH 2 RN LT
WA, KT A VT ROEEDRA » MIOBRBEICHE
L7z7 4 Vo kg (ZBAb), @rEN < ostmin 2
T AN REAT ) 72D OEFRE, ML E SUICE
W EICERH SN D,
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AT 2 SEMBE ] %479 720 O FFEMRE (iR 7
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12 3RO74NVIHAMOHEGEIRDENL, &
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T BEE O %2 25 5,
FKLITRTHEY, 92445 2 M H A% i & T OHEPA
T4y EEREG R, KLV — OFHIFRE A S 0l
HM R m S OIhE 5. HERNEEDIT VR T 0/
(1 HRWAG), H# (1 - 2 HkWZ 5 ) ok
FBIAEE 5 M ~2 8 M DML & iy Sz, PEREIKT
PHRIASER END L, ROF—7y MIRFEWZ 7 4V
TR PNGERDE > T o 700 ETHENS T 4 VI HF
TR T 4 V7 PRI &1 X B BRI 5% By X
Nizo AN - thBI 2 7 — ¥ VR BB O T7 4 V%
YA —H Y L7210 R L v, K8 (3
TKWZ 5 R) HAY — VY V5ERM T ORISR A
HENBED DL, RMAASY -V THRR T4 VI %
HEPALT % Z LIk 2B ARMRET7H Db 0D,
TANVIEOKIBLREE THRERERLENEL0, H)
M oMEHT PR E To 2 BIEAERTH D, AE -
ENZHARZ MG 2 BT 28R L o Tz,

Z DY D LA R ORI X 2 8RE G s 1
X% %, o <HEPA 74 VF 2 FEL TV
W, TANY FROWKAST 7 VA Ly HIT5AEL
TS DWA A ZE L PICREL L CH A ¥ — ¥V Efifk e &
NTRZEDEG X 525K TH D, ZOHMEIZT
DBRIHNT 55 7 M PKEE T ROWEHEH Y X7 4
WKBWTHETH S, KFELOMEIZS 7 MELUSHZ D
%A MEINTWD,

2.2 HERSH

HAL—E Y OREE, ARIRED LA 5 EZFICH
KT ZEL 5. THENTEIE—BIICEFERIC
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THEHCA D, HI0BBAN IS TIERE Y 7 b INIZE
% 2 FALFE I KOREI TONBLICE S 720

R E T SNWEAGHFRFOILHLHETH
D, WOKGH—DO%ZRFTHWR T 4 V& = LT THOK
T2 HRRP WA NI AZIT O (&) 2T TkE
ESTHALE, 22— BHEMRES Nz, LR
BEH ERREICOWTIE [3. 7RSI EHEA] 12T
W3 %0

3. —HYF—STORRRER

3.1 EMRESh, MEEET

Bk LBy, EMEOHN - RRETHHEE LT,
QAN I EMERE R AT B BT R —E
BEA ==L DHERIN TV, BEOT A -V
DERIE, DSS - WSSOEH VB ER TH - 72720, %
DOTF v Ttz k32455 Y, Cold Wash
ZEWTHTT Y FPERTH o7 Cold, Hot Fhici
PRI, BEE R ISR oY I A O NS O
D, WRKTANIDPREEDRE LTI RH60mllE
DY A MEERED LNV Th o 72 4TI, BEdkdsk
B TR R T 25 &, ¥ - UV HIINEEL T
Wi 2O, —EERETIUIRIFRK T ZBHIETE 5
LWV ERBICIE AL, LR A 2 L THEAMBERN A
THEZEATLHREDRNRTH o720 TOHK, a0 E
F— M B EMDTICTNE D BES S T
T 1 AEM O ERGER 2 R R ENbE T T ¥ A%<
%Y, & EILE ISR T 5, Hot Washd 5[ H A
BIsG S M 7ze KIC X B2Hot WashiZB W Tid, EHLZ—
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Fig. 1 History of KAWASAKI Gas Turbines
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Table 1 Filter efficiency applied to each gas turbine

Tubine [Oupatt)|  Tape | FlerBciencs
S2A-01 650 | Centrifugal | 0.3 «m, 95%
MI1A-13A 1,490 | Centrifugal | 0.3 zzm, 95%
MI1A-17 1,690 | Centrifugal | 0.3 zzm, 95%
MIT-13A 2930 | Centrifugal | 0.3 zm, 95%
M7A-01 5,530 Axial 0.3 #m, 99.97%
M7A-02 6,800 Axial 0.3 #m, 99.97%
M7A-03 7810 Axial 0.3 zm, 99.97%
L20A-01 18,420 Axial 0.3 zm, 99.97%
L30A-01 30,120 Axial 0.3 #m, 99.97%

Fig. 2 HEPA filter (0.3 2m, 99.97%) applied to M7A-03
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Fig. 3 Sample of gas turbine intake flow analysis
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HEAGIZER SN Tw 575, bRz &, 4 MR
WEEDSKEISHET S L) RiGE, ElHTco7v sy
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Yo THBIB®RE 21T, ¥V 72 ) —=v X740V %
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Self-cleaning

Filter system

Fig. 4 Typical layout of self-cleaning filter arrangement
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Fig. 7 Site performance of M7A-02 with high efficiency filter

4. BKRESHY AT L

4.1 WKEHD AT LOLLE

HAY — ¥ VIRGREH Y A7 2120, ¥4 % likdd
B85, Ltk TiE, A, FAKE, BARAROEEDTD 5.
BHALZ — € VREIHHN Y AT L OB # 5 2 12RT,



Vol.42 No.3 2014.5

FNBAREZ—ELEBICHITBRTRT VS, BRAH DT LOEHIEN

177

Table 2 Comparison of gas turbine inlet air cooling system

Ji SALAM A H) FAR S ) 5 KA H)
S 25 MBEREOKRE VI L A Y PR | R (W15T) ICX D ESIRT | BIRRG I X V7CHkzE
I TR % AL S WS A WA 2L, BASRER TS )
A 35C (50RH% ) —28C 35C (50RH% ) —20C 35C (50RH% ) —15T
WIpRms (PUCI7TDD¥54) 9% 20% 27%
AT A B %N 8 PN

4.2 WREHY X7 LD EFE

421 SUERBERALD
HodchesnE, AR, 27 1 U 7 11K

BROMRE Y VTN EHERTEITH 5720, /AT A
Y — Y Y TORMERED L Vo WA ERIRIZBE K
BENLT20, BEIEW EWEHHRIINEL %D,
H8ic7u—%mRd,

\l/—< Feed water

3 SOC 28°C
ﬁ q
Cooler
Drain )
Gas turbine

Fig. 8 Diagram of evaporative inlet air cooling system

4.2.2 FKRAZESKSH

I—F 4 VT4 & L THARIARBE 2 IGEITERA &
N5, MBS IIRSITEIS L IARIEERR Y T Th b,
FAKMEEDI5C THIUTES TH MR EZ 20T T THHIT
570, ZMiTHIEMEORENI AT LATH S,
Kolc7a—%mR7d,

—> Well water (return)

—< Well water (feed)
35C /\
ﬁ
Cooler
Gas turbine

Fig. 9 Diagram of well water inlet air cooling system

4.2.3 BEKIXEBTAH

RERCRE S 1L, ZRRIDGRr o, WAGs 3, W,
ROGHKRY T, GRRY T THD, 2—=FT14) T4
ELTHES, fifK (TEMHKEE), GHEKEMHI L
WChb, BHELHKCRMTH L5, BHTHI5CF
THEHHTE 2720 NMINEPRDKENT AT A
Thb, BRAAD LAIIECHEIT R 5 — ¥ TORM
HEAHWEML TWb, K07 T—%7RKF,

b2

Chiller
l_ 7 ~
Cooling tower
35°C 15C
q q

Gas turbine

Fig.10 Diagram of cooling water inlet air cooling system

4.3 BRTAHY X7 LOBKEE
4.3.1 WESHZE HKX, HKRK)

WA HIEHE, B, r—v v, ZYIA—%
LEDPOHRIND, ISR IMF 2 —T LTIV 3
T4 TR E NS, F72, WK HIBR BN AT
T2 72DITHBIIAKGHRELL BV K HITT I A S Hk
EENL, RINHBEGE (F—78%R) 2R3,

AW AGHEEDF 2 — THICKIFRA L T b &
Sk LF 2 — T HRIBOWEENEDS D 57200, =T /8—=T1
E YRR TB L LERD B,

Fig.11l Inlet air cooler for gas turbine
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AL — Y OPRH A SPFBIANN L TH 5 72285
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Fig.12 Steam driven absorption refrigerating machine
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FERM I HEEINS B 720, 7 ZARREHHE S BN % 725,
T & RIFIARR LEE ST 52 LA TE o
FEFIEEY A D OKRSM, #HAl (BT, RE, %
K. AARAK), GEERREH 2 E DRk A BRSBTS B0
T, RHEOMEPLEL R D,

Table 3 Effect of cooling water inlet air cooling system

Without inlet| With inlet
air cooling air cooling Effect
system system

Ambient temp. 35T 35C -
Inlet temp. 35T 15C -20C
Power output 6365k W 7610kW +1245kW
Fuel gas 1806m*h | 2040m’/h | +234m*/h
consumption
Amount of steam 16.2t/h 15.5t/h =0.7t/h

45 WREHY AT LOBEAES

PUCSODH A % — ¥ v I — 3 = A ~DE ARG H)
FHEAHEF ZKIBIRT . RY A bTIE, WEGHERY
W7 4 VY OFRIIERE L, WRAEHEZ N 82 S

GHUEILEC, H A5 — YV IAER A R S 4 R
TEMWRZDBIATLELTVS,

WS HIRHE T — ¥ = AR ARITBINRE S 5 FH B
%<, BHTIEWEGEE 2 TEICSERE T 2 F6105% 0,

Fig.13 Cooling water inlet cooling system for PUC80D
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Table 1 7 4 V& OALHRR OlIRBESR HE 2 BIfCh o7z, BEFROELERIUTFEY /) A= &
A RTINS | kT AE | kT AAS HnT, Z2oeElziER L, ToME, UrdE~/
P m— e e e R
Py 7oo REEENEIEFKIE3 A 1 H~2 HiZAfrw, JilE
THH O EHE T RESR T
R
NA R 2= 5T T 2 75 HVC-H500%E R 5K
ﬁfi%?{"/l«’r(mm) 502%592%500 | 610X610X290 | 610X610% 290 TEEMEL (%5 & 400 ~ 7001/min)
B (n'/min) 56 56 56 - RPERIVIE R CRPE 53 A7)
T o o = TR, SO TR ECRKC01 ) oF > (R
TR %) Y 40 (Hefa k) 90 (Hefa k) 99. 97 (FHELIE) GsEkifE : 03~0505~11~22~55umbl k)
e = DA BT BRI, 42 7 0% L7574 =5
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AFrruax b 7T 74 —GHEE, THRINEE
W) KA OERGHEIT- 720

32 KREATEHER
3-2-1 EERE
K 2ICHRAREOWEZR LT T LD S,

Table 2 {8 5 I E 5 A

HOH I
A oM O — - GBI100R
b S (5 T min 1560
BR AR 5 | it Qs m*/min 0.500
FE T IRE 5|t B Qe m*/min 0.500
W 5l 2% K B \% m® 780.0
T T AVE & W mg 884.9
TR AMRE & We mg 994.4
o B R E % mg 109.5
BOR R OE C mg/m’ 0.140

i &

3-2-2 WEAEBRE (KEIH)

3RV EGREEDWERE R E L LD D,

P44 3 A 1 H11KE1353 7> 510081, 148387770 5 &
HZ10mIFH L 720 #H 01314537 510081, 1315957
25 EHIZ10MFHI L, GRHMOMEH L 720 RAED K
&31303~05um, 05~1pm, 1~2pm, 2~5
pm, 5 pmbBl EOSEREIZH T Z L 72, #
AT # P39 T0.3 ~ 05 mA #120,000M, 05~ 1 xm
A3I19,000H, 1~ 2 L mAHHKILI00ME, 2 ~5 pmd3Hy
200f, 5 pmBAEA2MTH o720 2 ORHIHR TH
BONSHERFDBIFRFIIL NS Edbh otz

Table 3 Ml Bcike BE U 5 #5 4

W oE A H14.3. 1 H14.3.2
11:13~]14:38~[13: 14~ [13:59~
X £ Hi EHiu
& ek P
1| g s 0.3 ~0.5um| 123,891] 125, 728 120, 712[ 99, 711
% |(B/0.01ct) | 0.5~1 | 28,541 17,950| 18,888 9,597
i 1| 1~2 n| 220 1,141 572 162
B 2~5 264 185 127 132
5~ 1 2 3 3

0.3 ~0.5um| 104, 132|139, 131| 121, 154| 101, 869
0.5~1 » 18, 442| 24,110( 19,126| 10, 154

21 1~2 786 1869 631 557
2~5 82 279 167 157
5 ~ 7 0 1 5 5

0.3 ~0.5pum| 120, 432|126, 049 119, 503| 100, 661
0.5~1 n | 25,893 18,433| 18,780 9,501

3| 1 ~2 1,830 1,244 587 406
2~5 n 232 202 132 132
5~ " 1 1 1 2

0.3 ~0.5um| 125, 995[ 154, 899| 119, 122| 96, 660

0.5~1 ” 27,839( 29,809| 17,443 8, 849

40 1~2 » 1,900| 2,799 589 407
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5 ~ n 1 4 3 3
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5 ~ n 0 4 3 2
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5 ~ ” 2 3 4 4

0.3 ~0.5um|100,471{ 132, 435| 114, 013| 105,913
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T 1~2 579 1250 535 744
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5 ~ n 0 4 4 5

0.3~0.5um| 99,602| 15,356|117,455| 99,223
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81 1 ~2 v 661 2378 654 454
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5 ~ N 0 1 4 2

0.3 ~0.5um| 137,940( 177, 344 199, 376| 99, 181
0.5~1 v | 33,807 38,841| 17,176 9,408

91 1 ~2 2,938 3,913 641 431
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5 ~ n 2 1 1 4
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5 ~ N 1 1 1 2
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5 ~ N 1 2 1 3
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Table 4 KRB 73H AR

BRI H VR 144E3 H 1 B~2H
i 4 Y SN - ST
ENIR 83.7 wt%
C (R38) 30.9 wt%
LB 20. 8 wt%
Si (A 5%) <1.00  wt%
Na (FrU T 6.21 wt%
K (B VT L) 0.38  wt%
Ca (B L) <0.10  wt%
Mg (¥ 7R L) 0.25  wt%
Fe (&) 0.74  wt%
Zn Gk <0.01 wt%
AQ (T =Th) 0.62  wt%
ce - (EHFEAAV) 6.50  wt%
NOy  (HHERA A ) 11.9 wt%
S04 (hitgA A4 ) 10.3 wt%

4. AERBRDOEE
-1 BERE

K2I1RT L H1C, EEBEEERE120.140mg/m?
ThHY, TOYFTORKEHEREZ, 25 IR
S54ED S THEOFZMEMOKE LR (0030 ~ 0.091mg/m?)
[CHARTLIS ~ AT LR ITEH WL RVIIH D 2 Lhsb
oz,

Table 5 & MIZE R 351 B KGRI R B E K A

HNT : mg/m3
S BEREF CF-57)

S45~51 | S59~61 | H5~7
AL mg | 0.123 0. 087 0. 053
fili A | 0.147 0.070 0. 041
B & | 0.166 0.071 0.076
M JR | 0.105 0. 053 0. 062
WO | 0.145 0.121 0.076
JII W& | 0.155 0. 102 0. 091
B % | 0.166 0. 053 0. 041
4 = | 0.129 0.073 0. 064
KXo Bx | 0.129 0. 089 0. 058
e W | o.112 0.070 0. 065
9L | 0.069 0.034 0. 030
A | 0.129 0. 058 0. 053
O | 0.140 0.072 0. 057
e Ju N 0. 154 0.076 0. 085

4-2 EHRE (RE2H)

612, SROWEHLOFHMEEL Z20H% b LITHK
A, L EZRE LR E R T, T2, o
(LKA OB WD) ToOWEREO—F b &
TRTo

E6IRT LI ICCOEFroORKEEE L, oz
AT, BT 4 Vs 2 HET D) R30I
BONSGRTFDRE N EhbhoTz,

Table 6 KA WERH & T ORI

X5y Bie (um) |0.3~0.5[0.56~1| 1~2 | 2~5 5 &%
No. hfrgE (pm)| 0.4 0.75 | 1.5 | 3.5 | 7.5
2)
A [N R4 1, 191, 450(187, 850| 11, 320 1,990 20|1, 392, 630
Y (/0. 1¢f)
1 G 39,927| 41, 493| 20, 005| 44, 673| 4,418| 150,516
(um*/0. 1cf)
AT (%) 26.5| 27.6] 13.3] 29.7| 2.9 100
BERET (kT 602, 191| 89,101| 16,081| 1,916 96| 718,385
(fi&/0. 1cf)
2 AR 20, 180| 21, 669] 28, 41743, 012| 21, 204| 134, 482
(um*/0. Lcf)
AT (%) 15.0/ 16.1| 21.1] 32.0] 15.8 100
FORHET R4 500, 913|105, 090| 17, 078 1, 330 24| 624,435
(f#/0. 1cf)
3 EXENT 16, 786| 23, 214| 30, 179| 29, 858| 5,301| 105, 338
(um*/0. lcf)
R (%) 16.0/ 22.0[ 28.7| 28.3] 5.0 100
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Inlet Air Cooling System, Water Atomization Cooling, Evaporative Cooling, Chiller Cooling

1. #E

HAY =V VIIWREED FA & & SICH AT
LU ® B 720, KRMEDTH W - HisicBi) %
WK E LT, BMEEH Y AT 2 O@HDHRT
Bbo WEIREIZNT HH254 2 7 — € v DM k%
X 11287,

KRG TIE, WAHHI5/H25H0 A Y — ¥ ¥ ~OWAEH
VAT LADOBHEOERRNT o

120
110
100

90

80

H T (%, 15°CE#)

70

0 10 20 30 40 50
kSR E (°C)
Fig. 1 # A% —¥ v OWIltk

2. BEASHARDOEE
2.1 48

AL =¥y OWRGHTINIE, KoLz FH
T2hHRNE, BB EGHT L2 A0 H5 (K1),

KOGALEAEFIHT 2 UL, KEHE ) AV REL,
WAL U727k 2 WA Ze 5 I L CRA - &ibs e 5
KREFZRGHE, KWK Z B S L5H T »
v b EERET S5 EH (Evaporative Cooling) &
WCHHTE L, MHRE D, WAZK OB & 2
WWEZT, ZRIEXTF230THY, GEBFITK
KA BRICKRRRE) \KAET 5, 20720, Hing
IS TR RS HRY RN S, BEMR ST T
WIS HIR SR & v T 72, BEMIC, WRERRELDT

ERaZAT 201445 3 H14H
¥ 1 ZEAVNAT—TV AT AW
WAL =¥ VHEMARE HIMAAS — ¥V HiEE
T3170073 HAIisEMr3-1-1
%2 ZEHINT—V AT LR
IYTZTV IR BhTa Yo s MR
GV LT
T220-8401 MR AR LA B W3 -3-1

FCWMARIREZ TIFA 22X TER W,

AREFZFRIT S 512, FRELD T CRKEZELZIT) 7 +
¥ 7 (Fogging) &, SRR LIZKZEZEL, W
K AR R L o )8 % 15 5 Water Atomization
Cooling (WAC) W@EZXBI &5,

B A3 (Chiller Cooling) &, A% —E Y
RIS T 4 v Fa—TROWHEERE L, WKEWRSK
DI X D IRKIRE RS2 R TH L, &K
SMB L OGHEBORRIC LY, KAEHIZE ST, I
RMELRTETHILNTEDL, T, KREAGMHED
BALICH LT, BELIAAS - V% Bs 2 L8
TE& 2, WHKRELD T £ THET 2546, Kb oKk
DEEEL, FL e LTHRNENG, Bacihi g, &
HEFOMIZ, WAKREMIGT 2 7200w HME RIS
7 —RK) RHHKRY T, GAKRY TERLETHD,
AR ZR DRLTE A R — AP K E v BRI IR O
WY, MWMOWHLRITHRTREY, T, GoiEoE
BN SR E W DB AOBREL LTHE T H N
5o

2.2 WRSHZHR

WS EIRN AR & B 2 D22 FIZR . KBNS
FORALAR T, RS E D mHERASHR S b
A3, REImEE30C, AHAEEE60% D KA SEMIT BT,
#) 5 C OWSIREDIT A A D %6

HRNEE %)
100 90 80 70
0.030 , 60
0.025 _‘—"" . 150
= JKEZEAR
E,OOZO /._"</\$—ﬁ1tit 40
= fmmm o I S
80015 - FLyeLT S O T 30
m: Het i/ P W\
g 0010 G 1 EEH 20
RIBX 1 REs
0.005 LA
= go-5° 10
0.000 :

0 5 10 15 20 25 30 35 40
FEKRE(C)
Fig. 2 WA A1 R
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X 31, KOS EFNT 2 HROWEH IR Z
RL72bDTH D, N TERT HEHRHZ8%E L
TRDGHETH S

AT=Ex (DT-WT)
AT : %HIEERE (CT) E: &SHMR (Fafih=)
DT : ALIEZERRE (C) WT : ek (C)

10 AESAERHEE
80%RH
35 /
/ 60%RH
30 /|
40%RH
25 |

HRE—EVRTURE (°C)

4

15 20 25 30 35 40
KRR (°C)
Fig. 3 5L AKX O WS HIA) R

3. SEX®KRSHY AT L EHEH

31 T MEE
SALROMAEH Y A F 2 O@AFEH L LT, 20104
\EEEE A BIG L 72H25 (M4) AT —¥ U FEH%
2T 5. K75V FOWRESZE21TRT,

Table 2 77 » MEREHE

25.6 MW (@40°C)
31.3 % (LHV)

85.2 kg/s (@40°C)
2 % (WKL)

HA B — € R
WA — € L RTE
W B

FREEST (NOx E3RH)

Fig.4 H25H A% —¥

3.2 WA
3.2.1 SHFROEE

FALRIB A G HEFOMEM A5, K6 I12RT . wE
BHE, BOKEE (Buk x4 7, oSy F), BHITL X
YRTHIRE NS, PR FIZL WV RZ2HEHTL X ¥
b AR L, BOKT 2. WARKDEKIHEOK X
WHHIZ L X v bl I, KReRILL, AR
DML T %,

WAL AV M d bKiE, BATL 2V MR
MOHENZHRCHIIEA DD S, BRL BT FiRE
BRI, K EY, FIERT 5%, EBRK AN
T50%Pi 720, WiIl—Ema K L THEELKEH

Table 1 WAHH o ik

AR S4t= (Evaporative Cooling)

IKiEFZE AR (WAC.~Fogging)

232 A R (Chiller Cooling)

)
T YN !
BE | psiBErAT a0, A maEE| 27k

ARREH FITRE) ITKEUEE,

REFVMEERR IV ALERBITIK | AKETF2—T KO AHEFITEKL,
EZEEL, KOKERICEYRREAENT |RREBRBETIAE.

KDOSILRERAT 510, REERE |20 REE, HEKRL T, HARLT

BZBETONMB LN, AKEERT

RREH FITIRE) ITKREWEKR, ENVRE,
AHRE [KOTILE KDTALE AKEDEZ

AREHIEKE,

e &6
AEMERE | (o spom e bl R R TANIT AT EETELLY

AEEHICIoTEEEEERELANT
&5, (GEIKEELTFE THAAAE)

(BB BEMTHY, BEANES.

(2) BB EZ(CLDBHRE—EY

KR ~DEEMNE,

(3) WS h DEEIAIELY,
(#BKRT 5 81h0)

(1) RN DAL, BRI UT L,

() RKEEA~NDEEINSLY,

(3) FHHLEN DI ASNELY,
OKIEFZER T HtEm)

() EAFLEE LI EICETE T 5B 5(WAC),
EHATENKEL,

(M AKERVAKBEDFEIZLY
SR EE BRI AE,

() KRRGEHITEDREMINELY,
(REBNNRET D)

BV KDHABEEMDILN,

(R EABFLRKREENHD,

2)ZESBAERBEICREAR—X

& *HERTIBEHY,

(3) KREHICKYBRIZFHIFISH,
BICERER IS ENNEL,

MBRKITAILETRANEET S
HEICIFMKERERA,

() BAFMEE L EICEET HHEWAC), |(ZESBMAZFAIZT(oFa—TIT
UTDOBENHD,
JKEICLPEBBEDNTIO—Uay () BEMR CHEKE) OREAR—R
SESIEMICEHRBRERERDET

) BAFVEE LU T £F 5155 (Fogging),
B EDFEABE,

(M REABLRKEEIHD,
AR—ZADKE,

AKREL,
(4) REBDEGLB AN KEL,
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HA#HR2-—EFR0

T he T, WHIEHIMHGT HKEIE, LTS
KeEfkE (7 —F+7=m) ORFIENIULETDH 5,

/o, BGHZL A MOTHICIE, IAMZY I A—
¥ iRE L, EMENOKEORAZP S L o T
Wb,

k47
/ SXhIYIR—4

=0

l¢ T AmILAVE

L l l D AEER

l—
ERALT

Fig. 5 b AUE H g O R

\ | BokFob |
BHEIILAS  ILANETE/I ST II%—%

Fig. 6 SALAWAGH G (T L v R2)

3.2.2 FILRJETRSHY X7 LERK

KTV N OWEHHRHOMEEX 712, fAb\is
R OBEHMEREE £ 3187,

ZEGIMA RN R LG H R 2 3l L, fifakB L

A7/
2020204,

Eliminator Eva/o-rative Pre—Filter

ooler
Self-Cleanin i ble i ibl
BiC Cleaning  Qisessesiils fRossble

Gas Turbine
Fig. 7 GAbRBAGTH > 2 7 A BN

— 48 —
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FL Y REPERENT WS, GHIBOR#ETDOT L
7 4V L EEE TIRISKEREE o) I A -5 %
HREL, SSICTHRICENVTIZ)—= v T T4 VT %k
BELTWS,

Table. 3 AL AL bR

ANBAOEREH

RRRE m®/h | 271,590 | 271660

RE °C 46.6 400

tHExHEE %RH 60
fafnzhE % 83.1
AEHBHOZER

RE °C 398 338

tExEE %RH | 916 91.7
fibKkKE L/h 872 798
J)—FF28 L/h 87.2 79.8
faKE L/h | 9592 877.8
fRIRKE L/h 7,680

MAKEFF. ZREH. KEITIVEDS

3.2.3 WIRAHDHR

KT F 2 M ORGKIREIH T BT A5 — €V PEREDR
BRI S, M9, BI0RT . KEMHKHEE0%D
ZEC, RALRGHBOBEHICLY, TR - Ul
35 ~ 6 %l L, BRDEIIHHETH 2 ~ 3 %k
T 5,

4. KEBARISH XTL HHES
41 T2 MBE
KIEBZEROWKGH Y A5 24 (WAC) o FHgp &

O 50
B a5 | RSUBHIRL -7
K >
& 40 | -~
2 REAEY
| 37
Jr:z AT E60%RH
n 30 : :

35 40 45 50

AKURE (°C)
Fig. 8 K&K 3 2 W5l B4
28
s
S 27¢
R REAHEY
H
o\ 26 ~
U ~So
| ~ = A dndm
& 95 | S RS AEL
X ~
,:R ~
24 : :
35 40 45 50

R&URE (°C)
Fig. 9 REREZIIN§ 5 7R & — ¥ ¥ Mk
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34

33 r

‘R AHEY
n \
~

~
~
S~ BEAREL
~
~

31

HRAZ—E VEGHFR(LHVY) (%)

30 1 1
35 40 45 50

RRURE (°C)
Figl0 KRARIMBEIIK § B 7 A 8 — ¥ ¥ BAh =A%

LT, 20004F 12 35 n 2 Bl G L 7-H-15 (X11) & A
y—vra—Yzirlb—3avkikEBANT B, STV
MEREFHEE A4, KS5IIRT. AT T v M, #liAF
A/ A 2 FFEOWRELZ T %,

Table 4 77 > MEREHE @A X)

AL — UGN 162 MW (@157C)
AL — BB ImRN R 32.0 % (LHV)

W S 493 kg/s (@15°C)
AR eSS (NOx {KI8H) 4.5 % (WA L)

Table 5 7°7 ¥ MEREES (AFEM)

H AL — L IEENH T
H AR — I BIRR
W e

RS (NOx {8

15.7 MW (@15°C)
31.6 % (LHV)
49.3 kg/s (@15°C)
4.5 % (WKL)

Figll H-15#7 A% —E

4.2 WRSHEE

421 WACIC K B#EHEE
WACHRMMOMEE % X121 7R T s JEAMBRIZD 2232 W
HY 7 MICHROKEEHE T HHEELRE L, KR
BN, MBI EMEALT 520 ORAEE 7
WeL72y v TNV 5 TW b, WARE LD
mbhswv,

WACIZX A A% —E oz, <ibis
H & RIS R R DS 2 WA HIRh R &, e
B 2 AR T B RS HIRR D 2 DORME D5 %o

WS IR RL, PR L 727K % T 5% L CTIoAZe 4,
ARG HT 200 TH 5. ZRABESHML, WAH
BIREDBIINT 2. WHERZHAALT 5 2 & TRALAME
XN, WREH RIS T B

A IR, BRI DL EICK 2 EE T A A ICH
b, M & % 5720, —H KA T I
NI E CTMAT 5o A L72KEL, JEHMEENO S
JE - EAEAE TR L, EMRAAH SN, b
PE) ) DM T %o

72720, R ERI R 2, EMEENTR E TR T
BAT 24, UTO L) REND 5. #2ENOx
BBESE L LA G DR D EITIE, BBEZeA o aHEm
W2 & B IRBEL AN OB WGREST 2 LD 5o KRk
EDH A& — ¥ v BRBEE, NOXKEH O 25 E 5 %
THOBNTHY, WACIZXLHEIFAEC TV ARV, F
72, KBIZXAEMBEROIT -V 3 Y HPBEINLD,
A O 8 W] BRIE O BAAG R, EREARIR SRR T A
BUCHME 2 <, LRGN b BIF /510555
nNTws,

st BBAZS
wHaK —<F—
(fl7K) — s
Fovia

PRIGESR

Figl2 WAmHE Y 2 7 2B

4.2.2 WACY RT LIEE

K7F 2 FTld, WA 74 VFIZHEPA7 4 V7 %4}
AL TWw5, W AVEWRRT 4 V7 O FiICHE 3
b7, EHEKIIHMAKEEHT 5,

WACH B Z K 6 1R BEH 225 & L CEMR T
MBS OMAEREMM L7 2 AAEE ) 2V %K
MLTWwS, EfZERo—i2BZERICHEHT 22 L1,
HAZ = VMO TIOR3 BH, Hibk o %)
BAKREL, WACIZK W 2y — ¥ U Mgedsin g %,

Table 6 WACAL#R

WEL K 0.8 wt% (WA A bh)
WS ) AN 63 fil (7 51x9 B)
WG 5 2% S it 0.5 wt% (WA /)
MR 2SS 0.25 MPa

Download service for the GTSJ member of ID , via 3.141.6.24, 2025/05/06.



194

HRAZ—ELREXMICHIIMRAI T LOERES

HA#HR2-—EFR0

4.2.3 BEXSHDOHE

WACIZ & 2 MRk Eah R % 113, X114, KI15127R T,
WK A 22 WA EE LU O IS, WA HI%h
WD AR —E MDA %, & HICHEGEKE%E
Bmsgs &, WEKEOBIMIES 2 HIEmo6mE
HBEALL, ZOFEBMAHFEEHMEEELL TS,
AKTF 7 MIBWTIE, BEHEKROIWIIIH L, 1
WAL 7R RREDOERE DD Do WACORIRIZK
REMARAET 578, PRFRE & BEAQ—33 2R R A5
bNBLZ N ghoTnbh,

5. BAXMARKAHA L X7 L BAEHO

51 75> MEE

B R O H Y A7 2 OFAFF & LT, 2006
FICEFEEZB L HIGRAT A2 —Y 2 A L—

® 40
wy 35 P
i
E 0 | LB
g \ // [==F7
B 95 | E0
A &
T 20r
X 15t REAHEY
.R 10 1 1 1 1 1
10 15 20 25 30 35 40
K&UEE (°C)
Figl3 KA HS 2 W AR A
10
< e A N .
aﬁ . &Emfﬂ q:‘ﬁﬁrn fﬂ ,/ ;&ffﬁ
= <> o
W
= P
W 6 .
R e
3o
-\lJ R4 \ 35°C. 60%RH St EI4EM
& 2 7 15°C., 60%RH
X
;R O 1 1 1 1 L
0 02 04 06 08 1 1.2
EFEKE (wth)
Figld A% —V v HJyRinsy$
3
T i
i _-®
= 2 -
R _-c
=R
® I
O\ I =
4 ’ 35°C. 60%RH ETEI4HIE
| y O 0
& p 15°C. 60%RH
I'r( 0 1 1 1 ! 1
AN 0 02 04 06 08 1 1.2

EFEKE (wth)
Figls 7 A% — ¥ ¥ BGhEHuBmaAR (HxHi)

va YHFBFINBE 2T B0 AT T ¥ bOMEEHEE
ZRTITIRY

Table 7 77 v MEREHS

H AR —E L IENH )
H AR — B IR E R R
a—Y s R L— g VR

WL B

15.0 MW (@15°C)
31.4 % (LHV)
84.3 %

52.0 kg/s (@15°C)

5.2 BRAHEE

5.2.1 #x#XSHFE

WA ERAR OB X % [K16127R T HAY —¥ v 28
SIMAZ ARG ROWSRGHER 2 A2, GROGER L
LTS H 2 SR L Cwb. 3, BIGGE
BCHRAY — VA EGHT D5 KEHTEDREE T
WHL, WABHERIC%RS, WEAIEHHTHT A -
WS A IR, BCHC X D AT EA L 72K & KR
MZAS /N ERERT T I A S VY SRR I 8
KIZKTH Y, RGHEORERME HAKRHE TR, F
7o SR IS HIKRRE D H 0, RO B
K ORI ER TR S 5B o WHIKIZE EIE 2 S i HIK R
YTTHEYIATENG,

AR
P
Aoty AP s6°C
37.2°C 12°C
§_€ | s
32°C 7°c| =
AEKP 15°C

Figl6 WL HR AR %

5.2.2 #HIWMABWKSHY T LB
K7 Z 2 b OWSKE RO R Z K 8 1TRT .

Table. 8 AR

K& GT WA 35°C 15°C
WAKIREE mAEALD /O 7°C 12°C
AHVKIEE mudgAn o | 32C 372C
S A 2,708 kW

BT H OB S (Bm AR, BIPGRE sk,
WK, WAKERYT) ZhEhokdEZ Tl d %,

1) RGN
HAY =¥ V2R AED AR I 6 250G 3208
REEIND, T2, WRGHEERIZIIEZEICLL L
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VISKEAIHAET B 720, HHIEREB L ORAWMAE T
WRL R ERIL T2,

2) W dib

WA wR IE, - RELE V2SR, BT o KB
IR O 58 C b IRIA < R S T 2 5BE B i
T, BE K OMHFERIIEI S BWEEEL AL TV 5,
ARFAE T D YLH OIS HE (2708kW) OFEH#E <
F—Y%FAL, WEHAOGKEMET 5. S RNTHE
WER A A (13A) ZRH L, WM O IEK
ZREHAL, WIGEE LTRIEY F7 22 v Twh,
3) WK, WHARYT

MRS HEE T OH A ¥ — RIS I & -
THRAMICHYNT 5, ZORDH AT —¥ VAR
MR LA, GuiIEERE T & SN AR IC 2
LUREEDDH B LoT, REMEEMRTL L LDITH
HARICH T BIRHEAL vy — 0y Z R RITFT TS, HAKW
WU, WSS EERR LG ko3, A Y —E Vil
WAl BT, BRI e EOMREAR LT, &
R FNOBLEILIE S DITH, kB X OB HIKE
7 oI GRERE)/EIL) 2LV ATAL
LTWab,

5.2.3 BEXSHO#HFE

17, K18 WA HEIRIRE O RSB 5 % A A
¥ —E UWSIRE, MOFTHEREEZ R, KAmER
20 ~ 35CIZBVTIE, WAIREL0 ~15CF TR TS
I LHTE, HIIEWRAE A LI L TH1000
~ 2000kW (¥ 5~ 16%) BiN$ %, KEIRER20C
DT Tl 5 B AN Sk O S AT % T Il 5 7250 % 3l
BARHCA v ¥ —ua v 712X 0 EIRd 5, FRAMRE
BT UL L TIRISHEAM A R ER 2 R0 5 72D ER)
BHREDL TV b,

~ -
35 | 7
ng REAHNEL

Ll /\,//w;—ﬁ;%ﬂﬁu

- HEA g

15 20 25 30 35 40 45
ATURE (°C)
Fig 17 KRR 03 2 WA AT

16
= EED
= X
Sl BEAHEY
R S
H ~ o
Dg b ~o
u ~
| N o
@* ~
X 13 | S URKUSHEIEL
EN

—_
N

15 20 25 30 35 40 45
K&KURE (°C)
Figl8 K&EFEICK T 5 H 27— v

Figl9 # A% — ¥ ¥ 22N A ST O g 518l

6. &8

FZRW G H Y A7 5 DOH15/H254 A 7 — ¥ ~\D
RGN Lz AV —E OUkigiE, W (fF
k) HEREOZOPELZEEZ T 5720, B
FBEOEE LEHARRETORNETICN LT, WS
HY A7 ZORPITKE W, HHFRO@E NI X D EH)
WRTRRY, KOKALBEFH T 2 R, A —
Y Y OWAEIRE DS KEASMRE L, gy ds
HEZHIET A EDRTE S, WRBH Y AT 2 2
TAHGAIE, BESM 2T ) T4, BREAN—
AEDHIRI G BT H A S a2 RET S S
LNEETH D,

7. BIAX#E

(1) FLZHAICH, FEEEEAE, ER, WIS, “KEH%Ez
MHE LAY =¥ rolihiEm”, BART A —¥
4%k, Vol 25, No. 98 (1997), pp. 99-105.

(2) W@, MHEISRES, WEIEEY A7 A", BARA
A F—¥ LK, Vol 28, No. 4 (2000), pp. 10-13.

(3) Wi, =RAEFE, HISH A ¥ — ¥ Y5 E ik oM
A7, HERFA Y — ¥ 5455, Vol 34, No. 1 (2006),
pp. 3-7.
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it B

%ﬂ{l
|

WEHRKBHT A —¥ VT
y — R R RS H Y AT A IZonT

R HIE R

YOSHIDA Keisuke FUJII Keita
B AT wE O

KUNIHIRO Akihito TOMITA Yasuoki

F—T—K:FI-V A7 L, WSRIGERE, WO, ¥ — Rk

BiE

ALAE, GDPHLRICHE) BAFEOREE D IZHEIE LT
WA T V7 IR, BIFEHERIZBWTKIIFERO
EPEEoTVLARZIILDE LT, TR F -1
VEBTT Y MIBWT, BMAMIIRT 5 EENE
FoTnd, ZFEHVNT—YATAALLTHIOD
Z—RWIB R, ZZEELICTHRE - 85E L Tw b RE
DY —KRGHEEMH L 72F 7 - AT 2 &ML
HEMKREIHS A% — ¥ »®OOEM (Original Equipment
Manufacturer) & LT, ZDJ oy &EpL, #High
HAY =¥y ORFIENTH725 Tl , BERIEE
T3 MNINTB, I MNERD =V V) 2 —
YarukRffhTi s,

7o M EBINSELWEEHH Y AT AE, F
S—VATFLOMIZY, THT VAT LRINEL —
TAT =T EOMEND L, KL TIE, ok
RGEHIAT LR RRTAHTTF IV AT LAORER
MR, Z ORISR, ERANOREORBRE ST X T,
FEBEOBEANIZH 7z o THET T REHH 5% T %,

1. F7—2 AT LOBE

1.1 ELWKISHAY AT LEDLR

HAY—¥ B mO—HRMEE & LT, WA
Wb e, (EBIRKTSH B 2ERDEEIVNEL R,
WRBEZE R DH R ED/NS 2 b Ly, MUK T S 5,
o T, RAIMEDH L &2 Ed, BHFEFEL &

Table 1 WAHEY X7 L DM

THTORT LA

INKL—F4TH—5

FI—LRAT L

BRI BRRIKEE/ XILEHREL.
IEE] BRICERE. SKEEE, ZROBRICRIE
BEBESLETHA,

BRI BRRICILAEREL, BIE | RRIAVIRRITHFE/LEREL. 53—
KERTESES RRA BB HFRIFESR
REESCLETHE,

AR TAALIZAKERT . REMA(LE
BB HERICEATHICEY A A,

AEaAIL

zlpt;“”

gﬁ/lb%)h | Ak
~Zh N ~ N

454
0 — Ry AEIK
T K Bk =
= - - RERKE VY <
RoFaizy k S
ARE—EY HRE—EY 82— RAE HRE—EY
RSRE #5°C #5°C #515°C
ETE (K&&H:30°C, 60%RH) (KRS 4EH:30°C, 60%RH) (K& &M :30°C, 60%RH)
HRE—EY #13% #13% #99%
i H i (@30°C, 60%RH) (@30°C, 60%RH) (@30°C, 60%RH)

Rzt 20144 3 H12H
k1 ZEHINNT—V AT LA

- U AMMEARTR B — R

* 2 ZFEHVUNRNT—T AT AR

WH7uY =y M A
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REAARBHZIZ2—EL BT Z—RAFERRT AT LIZDNT 197

=0T, BIREIAIVNELSR>TLE Y WRE
HIAFnEiE, BREAREZKTIE5ZET, BAK
EROETH I ZNESELH0TH S,

WREH D AT ATESCHALNRTWSEbDE LT, L
T 3IHHEIBTFT O,

(1) 77T AT A4
(2) ZTNRL—F 4T —5
(38) FI—=YAT L

NS, HBHOFEDENT2O20T6NS, (1)
THT VAT LEQINRL—T 4 T2 —F1%, Wih
KGR SE, JILBEES 2 L THAIREZ KT
XELHDTHLOIIHL, BFFT—Y AT A, BX
UL D GHEIT)I DD TH D, K1 ICENETNOFY
T %,

T A TV AT AL, WRT 4V FRILICHEESE ) AL
AL, WAICERE, MKZEET L. MR
T, REVPEDTH DD, RERKIBIATAY -
VICHALZWE S, J RVEEMER F L UHEKICA
WD EDD 5o

INRL—=T 4 77—, WK 74 V5 %kiic, i
WKZBRFESELILLA Y F2&ITH, MRS L XV
b EEMT AR, T XY MR SKPEIEL, KALE
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Table 1 Specifications of spray nozzles

Nozzle A B

Spray form Full Flat

cone sector

Spray pressure [MPa] 6.0 6.0

Spray flow rate [L/min] 0.200 1.88

Spray angle [deg.] 75 119

Spray size at a Width [mm] 270 650
distance of 300 mm Height [mm] 220 80

Spray size at a Width [mm] 460 800

distance of 500 mm Height [mm] 310 120

Particles at a

Diameter [z m]

37.7

70.5

distance of 300 mm

Particles at a Diameter [ x m] 43.2 89.6

[

Velocity [m/s] 4.4 19.1
[
[/

distance of 500 mm Velocity [m/s] 5.8 10.5
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Fig. 4 Spray appearance of type A nozzles
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Table 2 Calculation conditions of CFD analysis
10 @ Ten nozzles of type A at a distance of 1Tm Nozzle A B Note
Width of analysis space [m] 1.51 1.09
§ 60 Height of analysis space [m] 2.27 4.34
Py Depth of analysis space [m] 3.00 3.00
c
.% 50 Distance between nozzles and exit 2.00 2.00
% Air velocity [m/s] 2.3 2.3
éﬂ 40 Inlet air temperature [C] 33 33
§ Inlet air humidity [RH%] 60 60
30 Number of nozzles 6 1
£ o o o £ o o o Total amount of water spray [L/min] 1.22 1.68
© ®© ®© ® ° © ®© ®© ©
I 2l 20 28 9o 2. 3, =, Total amount of water spray per The
., 5Y 5° 52 48 §3 £ &% _ pryp 0355 | 0.355
S s ) o ) cross section area [L/min/m-] same
H [a} [a} a
[a)
Fig. 6 Cooling efficiency of ten type A nozzles 3.2 fEITHER
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Fig. 7 Layout of six type A nozzles pointing downstream 0’ and
spray tracks
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Fig. 8 Temperature distribution of six type A nozzles pointing

downstream 0’

Fig. 9 Temperature distribution of six nozzles type A pointing
upward 90°

Fig. 10 Temperature distribution of one type B nozzle pointing
downward 90°
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Table 3 Results of CFD analysis

Nozzle type A B

Do Do Do

Up Do
. . wn Up wn wn

Nozzle direction . 135 wn
stre | 90 . stre . 135

90 .
am am

Evaporated flow
. 22.0 | 304 | 343 | 81 | 140 | 195
rate [L/min]

Water flow rate
attached to the 0.0 0.0 0.0 0.0 0.0 0.0

walls [L/min]

Not evaporated
. 512 | 42.8 | 389 | 92.6 | 86.7 | 81.3
flow rate [L/min]

Maximum stay
. 0.84 | 1.02 | 1.38 | 0.53 | 0.75 | 0.81
time [s]

Air temperature
at outlet ['C]
Related humidity
at outlet ['C]
Cooled

temperature [C]

31.3 | 30.7 | 30.5 | 32.6 | 32.3 | 32.1

68.2 | 71.3 | 72.1 | 61.8 | 63.2 | 64.1

1.71 | 2.28 | 2.55 | 0.39 | 0.70 | 0.87
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Fig. 11 Front wall surface in suction air flow at the combined
cycle power plant

Download service for the GTSJ member of ID , via 3.141.6.24, 2025/05/06.



206 2N D RH A VIVIRRBIKFEDYRIRE & EHEHER BAARZ —E > ZRE

WVARISME DS, HERIT FIE90° ICHEE SN Twb, H#L
KIETIZ60MPa, / XV & WATHOHEZH 1mTHh 5,

J XV E O ZE T T IEX180° wfI & LA & L 72,
HicoimzZE L, NIRRT X, FHiick s
a2 ANV E#EEL, BHICT, KRS
L —HHEES A H IS PeE L7z,

WA EHDROFM O 72012, EHERRE, 20
Tz W= N=DFWTT A V5 =TS, B
AR, BENYEFEIILDLLHIHE L, FLT, LU
TIRTO~@ODOEMFOEHNZ 1TV, &M Cl &G
AR EHCTHEB L
O 7 ANVTFE ek, WHE60 MPa)

@ WREIEROW, A1/40, H1/4HO M ) )V Oh
&Rk ()60 MPa)

@ EH4E 2 AV Ol & % it (7157 MPa)
@ IEMH4NE 2 AV ol & % ik (7160 MPa)

NS
\ ) )

Fig.13 Nozzles of adjusted angle (left) and unadjusted (right)

@ Nozzle angle: Down 90° ,Spray: 6.0 MPa
B Nozzle angle: Adjusted on the surfaces of left 1/4 and right 1/4, Spray: 6.0 MPa
Nozzle angle: Adjusted, Spray: 5.7 MPa

Nozzle angle: Adjusted, Spray: 6.0 MPa

Fig. 12 Adjustment of nozzle angle at each section
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Fig.14 Measurement results of cooling efficiency
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Fig17 Nozzles of adjusted angle (upstream)

@ Nozzle angle: Down 90° ,Spray: 6.0 MPa

B Nozzle angle: Adjusted on the surfaces of left 1/4 and right 1/4, Spray: 6.0 MPa
Nozzle angle: Adjusted, Spray: 5.7 MPa
Nozzle angle: Adjusted, Spray: 6.0 MPa

# 500 MW unit, Type A nozzles, Nozzle angle: Downstream

® 500 MW unit, Type A nozzles, Nozzle angle: Adjusted
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Fig.18 Measurement results of cooling efficiency
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Fig. 1 Psychrometric chart of inlet fogger
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Fig. 2 Schematic of inside fogging
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Fig. 3 Schematic of outside fogging
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Fig. 4 Spray nozzle
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Fig. 5 Test result of spray nozzle life evaluation
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Table 1 Specification of wind duct testing apparatus
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Fig. 6 Wind duct testing apparatus
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Fig. 7 Droplet diameter of wind duct center
after residence time passed
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Table 2 Erosion rate evaluation test condition

Case 1 | Case2 | Case3 | Case4

Attack Velocity [m/s] 480 480 400 400

Sauter Mean Diameter [ tm] 180 70 180 70
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Fig.15 External appearance test specimen after
Mist-spin-test and SEM photographs
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Behavior of water droplets atomized from the air cooled gas turbine inlet guide vane trailing

edge and erosion evaluation of compressor blades

M

UCHIDA Tatsuro

P ERE

ITOH Masao

ABSTRACT
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Okuno Kenichi
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Kanome Hiromasa

This paper describes a gas turbine inlet air cooling system using high pressure spray nozzle. Scale model inlet duct

is manufactured within water spray of inlet fogging system, and many testing was conducted on the condition of

same level of actual velocity with inlet duct at site. As testing results, droplet size finally reduce to SMD 80um at 1st

blade leading edge. Next, water spray adjusting actual attack to blade is provided to test piece of same material with

actual compressor blade, and weigh is measured at every constant time period for getting averaged erosion depth.

As a result, it is concluded that erosion at leading edge of 1st compressor blade is predicted to be approx 1.2mm

at maximum per 10 years less than acceptable limit of depth, and it may have no need for maintenance of blade

replacement and so on in 10 years.

Key words : Inlet Fogged Gas turbine, Two phase flow, Combustor, Blade, Erosion
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Table 1 Wind tunnel test condition

Casel | Case2 | Case3 | Cased
Ambient 1025 1025 1025 1010
pressure[hPa]
Inlet temperature[*C] 33 33 33 33
Inlet Humidity Hin[%RH] 29 48 53 48
Normalized velocity
D 0.4 0.8 0.9 1.0
Re=Vdlv 4.8x10% | 9.7x10% | 1.1x10% | 1.2x10°
We=p(v-vi)'dlo 9 34 43 54
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Fig.12 Visualization of atomization from Model IGV (front light)
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Fig.16 Relation between Erosion rate and time
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Erosion mechanism of compressor blades caused by water mist droplets using inlet fogging
cooling system in gas turbine
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Some mechanical parts may have heavy erosion damages on the surface by liquid droplet impingement, and also

gas turbine compressor 1st stage blade has possibly same damages by water mist droplets using inlet fogging cooling

system in its suction duct. This paper describes the evaluation of erosion characteristic using compressor material test

pieces with several conditions of water mist attack at the mock-up testing, and the surface of erosion material could

be observed in detail using SEM by erosion periodic time. As the result, erosion process by water mist droplet was

found to be the fatigue fracture phenomena due to further observation of erosion surface from incubation period at

the beginning to final steady period of erosion. Furthermore, it is verified that erosion forms peculiar shape on the

surface that have many pits strongly corresponds to approximate 90% Mean Volume Diameter at the stage of final

steady period. Also it is clarified that cavitation-erosion can be the dominant phenomena on the erosion process grown

toward depth direction.

Key words : Gas turbine Compressor, Blade, Liquid Impingement Erosion, Cavitation Erosion, Scanning

Electron Microscope
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Table 2 Mist-spin-test condition

Case 1 Case 2 | Case 3 | Case 4
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Fig. 3 Mass loss curve and erosion rate
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Fig. 5 Mass loss curve and erosion rate of Casel
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Fig. 7 SEM photographs of damaged surface
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Fig.11 Cross-sectional erosion pits
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The Effect of Circumferential Single Grooved Casing Treatment on Transonic Compressor
Part 1: The Change in Overall Performance and Stall Characteristics
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The effect of circumferential single grooved casing treatment on the stability enhancement of NASA Rotor 37 has

been examined with CFD analysis. Stall inception mechanism of Rotor 37 was presented first with principal focus

on the tip leakage flow behavior, passage blockage, and the vortical flow structures. Detailed observation showed

that the combined interaction of the stagnated flow of tip leakage vortex breakdown and the jet-like leakage flow

from the mid-chord region leads to the tip-initiated stall inception. The result of numerical parametric study was then

demonstrated to show the effect of varying the axial location and the depth of a circumferential single groove. The

evaluation based on stall margin improvement showed a higher potential of deeper grooves in stability enhancement,

and the optimal position for the groove to be located was indicated to exist near the leading edge of the blade.

Key words : Unsteady Flow, Compressor, Rotating Stall, Stall Inception, Casing Treatment
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Table 1 Design specification of NASA Rotor 37

Number of rotor blades 36
Blade tip radius [mm] 252
Tip clearance [mm] 0.356 (0.45%cx)
Rotation speed [rpm] 17,188
Relative Mach number at tip 1.48
Total pressure ratio 2.106
Statipn 1 Station 2 Station 3 Station 4
Casing ‘ i i
e /‘95%SPHH
""""""""""""""""""""" . -90% span
_______________________ N-70% span
_________________________________________________________ \50% span
________________________ 30% span

: . N\— Trailing Edge
Hub — Leading Edge

Fig. 1 NASA Rotor 37 experimental measurement locations

TATV, FERPETR R & PR A IE 2 2 3 RMUSCL
MBISHUS R & — A & Ul & ) 3l L7z, #LiE
TV ko T HERETVE W,

r—3 7 M) — XY MR L2 ERMERE, Fol
M A OBEMIZIRZ L L DD MR 2 A ¢
LAltERETEER T 5 2 A L\, 22 TARIFZETIX
FHREEBEEBOELR ) GO B TRICL ) RIT 5 HA
Mz BALL, B2 )E)BFHITOWHRREDR
P IIFUii® D% L 7= g sa il & #95  (FSA: Fortified
Solution Algorithm) %\ 7z, FSAIZ BT 5 WHE D
Z31X, —HOFEEBICB T 2 WIEOE %2 M2
SR L7 (=5REIfE) (2 - TEHT A2 & TiTb
N5, NITFSAIZ BT 5 XA K% 2 IRItNavier-
Stokes H KW BT AL TR

0.0+0,(E~£.)+0,(F )= 0, -0) 1)

CCTORMBRAERNY MV, E FIRWEENY v, £,
FATHMER AN bV TH B, RS HENR X H I,
FSAIZBIF A A, e 2s X AFEXOE
SBIZAA v F v 785k — & x b miilRO % & te R I
EMAZHZEICE->THRLNG, 22 TRDDOEKT 2
EZARIVIREICT A720, RICKHEHBLZGL %
VOEREFT) &, RR)DEIELND,

1 A hy

0 +

= ) (2)
l+hy " 1+thf

Qm

0,=0"-mo.(E~E )vo,(F-F) 3)

CZCHIRR ORI A%, 013 DO Navier-Stokes Ji
BRZHOL L LA ICH SN a+ 1% 0 0% ik
T2, X(2& Y, FSAIZL o> THLNLMOLO.L O,
DWIEH LT E B0 1>>1D & X O UEFREIIRIC X -

Download service for the GTSJ member of ID , via 3.141.6.24, 2025/05/06.



228 BABEE—ERIS— L TR — X M BEREFEEICRIZTTHE

BARA X2 —E L FR%

THEMBIN, x=00 & =)7L DO Navier-Stokes /s
BANEIRET b0 3 b bl z 2 s » ik
DYV HERLBENDHY, MR LEHEHRIIED
FTRHAEL V=D =D RNICRE S b0 AIFFETIIE
70 ) FHESIRO ML E AR AFH AL L v T &
Mo, BREEEZ 2GS 2V (=) ORE & %
MrERIRTIZAT o 720 F 72, SREIHIRLES 4 K705 DR
A E o TRIET2b0L L, TOBULEERLS
WEDOA 27y 7 ARMHRED, POROTHBVZD
D & fEITIFIC T A AL SN2 R o 720

2.3 EtEHRF

ERNTCTH B Z L DN OEMELEL, K1
DStation 1 ~ 4 M OREF 1 5 & 5HHEEE & L 72,
TR O BRI, BE D ICOMAL T, B
SICHIIRE Y-, B RIBRER I O K O HIWAK 1% Bl L,
7 BB ORI R T2 Lz T AN
14825, ¥ v FHM60L, ANV IJFLI28 (9 HE
EIBRN285) DF11,5209608 TH %o Tl T OB %
X2 128,

F—Y VM) =P AV MNERLZEMHTIE 20

H-grid (#007)

O-grid (#006)
H-grid (#001)
O-grid (#003)
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Fig. 3 Overview of the numerical domain and the numerical
grid in grooved wall condition
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Fig. 5 Characteristics plot of NASA Rotor 37
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Fig. 8 Blockage region distribution within the blade passage at three different operating points
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(a) Operating point A (b) Operating point B (c) Operating point C

Fig. 9 Mach number distribution at 96% span height and the leakage flow streamlines colored with normalized helicity
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Fig.12 Comparison of pressure coefficient distribution among
three different operating points (99% blade height)
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Fig.13 Flow momentum density distribution near the blade tip region
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Fig.14 Schematic of near tip flow field in near stall condition

7o O JRIEHT OVEENECTIE, 30% ~ 40%il = — N EAL
B 54 U 5 BIKLFAVUGERE P OM 2 2/ S
W oo, il 75 RS WA T oo dil 75 1) 3 B i >80%
WZET B0 o T ORERMRNGTAUIAEF L 7 —
VYT OM %S VR TERICHT LTIRW T
Oy r—J8 L CTEHT %, UEX D, Rotor 37D
FHEXAHZALIUTO L) ICHEREEIN S,

T3, AWK T B I12HE o THEEN A LR & Hi
L, FEENBECTOENEIIERT S, THITX DR
il AL & AR OTHATRE ), MAEST &R
Nb, ZORFACHBEILDSTEERIND 7 — ¥ > 7 BET
DIEVHEPHIZ D720 TR SN S, 2 OEES RIS
B o MBS L, F o —E82s i BB HY
AENLZ LTIy Fa— FhEd 54 U 2 # st
Mo & REIEAEIT Do 712, 30% ~ 40%HH =7 —
N RALE A 58 U 2 Bk it AU Y%A S B ) 5 3
TN 2B AT ORI TEATL22 LD D
0, BIEIZH LTG0 O M EE I F CRGRIBIN T &
T ON L. Z ORIV T IRV O
B — v v FEEROM A 30K, BEEE IR

o THEATL, X TLIEPSWAT AERE THT 5,

CoTa Y —TRRICE o TERMEI SN, BEEE
i OR MR L, BRI O I & R

DOHIHEDTIAHAE S N5 o RAMIHE TR LRI & Eii
EOTWMATIGRFE L D b LIRANLETHIEITL -
THRADPGI SR INLLEZ LN, ZOBEIZIEVoH®
DOFEET Sspillaged & 9 Rtz tE:) WEEMEDH % .

WHFEDOWFETIEVoS A, 7 B I g AT DWW T
Zon7 47T 2R LIz, —2 HIZBEE R T
% FE e R AL Y A Eespillage & MHIEL 5 BS D5
ETHY, ) — 23 EBEEZNYALHHDOEATH
5o TDZ ATV TIEEZ ORI HES
N, CTNHETODBIRZFISEITHADA AN =X LD
BREA R ENTE 720 NASA Rotor 3712 $ A28 T
(&, Chima®= 1114 & 23 8 1 o i 89k LA 5
BETLHY v MEORNIIERL, N BEHEEE
WMoTay r—I%ERTLHERNTHL L Lce —F
TYamada &I EAEFRAT P L o TRABEL T
BB NmoOMBErs LT LE2RL, ThICX
LR D 71 v r— URIRIC & o Tspillage DSiFH 5
SND T EPRBHEEDRHTH 5 a7z, 7l
OBFERIEMEZ R & L% T, Miller 5921
BRI L o> THEEMS NN T %
induced vortex2¥7 0 v 7 — VB AEMKTSHEL, C
N2Sspillage® FHFET 5 & & 2 720 RWFZETH O NLAH
FITLRAEOT-H CRUGIR LN ASTE L 3 L v ) T
TYamada® & Ilig %28, EiRICHTs 70y r—o
OB 2 JE NI L Tidts L AChimaR AR S 0
R, SR S N7 X o = X a0k, B
BEAFEICB 270y r —YOREDLS Y = v Mk
OFE NG & BT AL O E T o BAlo
BECTlInl, HAENRERICI-THlERIINE L
THLHTINSOMTRERL L, HRl AT OB &1
2BV A FE I RN OB &R % X141 7R 5

Download service for the GTSJ member of ID , via 3.141.6.24, 2025/05/06.



Vol.42 No.3 2014.5 BARE—BR -7

F)—RXZ MBS

BREMEICRITTRE

233
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(a) Shallow groove
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Aspect Ratio : 3.00
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(b) Deep groove

Fig.15 Meridional view of groove alignment in near tip region

Table 2 Casing treatment configurations

Groove front ~ Width w Aspect ratio AR
location [Yocy] [%cx]  (D: deep, S: shallow)
Config000 0.0 7.0 D:3.0,S:0.33
Config010 10.0 7.0 D:3.0,S:0.33
Config020 20.0 7.0 D:3.0,S:0.33
Config030 30.0 7.0 D:3.0,S:0.33
Config040 40.0 7.0 D:3.0,S:0.33
Config050 50.0 7.0 D:3.0,S:0.33
Config060 60.0 7.0 D:3.0,S:0.33
Config070 70.0 7.0 D:3.0,S:0.33
Config080 80.0 7.0 D:3.0,S:0.33
Config090 90.0 7.0 D:3.0,S:0.33
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The Effect of Circumferential Single Grooved Casing Treatment on Transonic Compressor
Part 2: The Change in Near Tip Flow Field and Stall Suppression Mechanism
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The effect of circumferential single grooved casing treatment on the stability enhancement of NASA Rotor 37

has been examined with CFD analysis. Based on the assumption that the onset of stall in Rotor 37 is initiated by

accumulation of blockage flow in the tip region, the effect of circumferential groove on near tip flow field was

observed in detail. The reduction of local blade loading and the radial transportation of passage fluid were the primary

effects of the groove, which lead to the change in momentum and flow angle of the tip leakage flow. The extent of

these changes showed a clear correlation with the groove depth and the local blade loading at the groove location. The

result of parametric study on the location and the depth of the groove showed that the stall margin can be improved

most effectively by placing the groove 20% axial chord width down stream from the leading edge. This was due to the

deflection of tip leakage vortex trajectory caused by attenuation of leakage flow.

Key words : Unsteady Flow, Compressor, Rotating Stall, Stall Inception, Casing Treatment
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Table 1 Design specification of NASA Rotor 37

Number of rotor blades 36
Blade tip radius [mm] 252
Tip clearance [mm] 0.356 (0.45%cx)
Rotation speed [rpm] 17,188
Relative Mach number at tip 1.48
Total pressure ratio 2.106

Table 2 Casing treatment configurations

Groove front ~ Width w
location [Yocy]  [%cx]

Aspect ratio AR
(D: deep, S: shallow)

Config000 0.0 7.0 D:3.0,8:0.33
Config010 10.0 7.0 D:3.0,S:0.33
Config020 20.0 7.0 D:3.0,8:0.33
Config030 30.0 7.0 D:3.0,S:0.33
Config040 40.0 7.0 D:3.0,8:0.33
Config050 50.0 7.0 D:3.0,S:0.33
Config060 60.0 7.0 D:3.0,8:0.33
Config070 70.0 7.0 D:3.0,S:0.33
Config080 80.0 7.0 D:3.0,8:0.33
Config090 90.0 7.0 D:3.0,S:0.33

Groove front

; location dt AR = dhv
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Fig. 1 Characteristics plot (deep groove)
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