259 BAAZXZ—EF£5E Vol.34 No.4  2006.7
.

B CBEAGREV AT ACLELRBERE (20 2)

H AL — MU IR DR & BB il 8 1

WA Fe—!

SAKAMOTO Koichi

I REET HeiB R

KOYANAGI Toshio HATTORI Akira

X—T—RIHAs—¥r, %BS5 b, BEE, 20540 K9S 20, BE

1. EUBHIC

AYNL Y AT NVERETS  VIRBERAI A Y —
UV ICEARBEMAGDERKBETT Y M THY, %
BRRDPE I ETHONT D0 KRR AT V3o
YFHAZNVREET T v MIRRA ZAEHO - dBIEA
AT 2 &, BRIV b, W

HOAF o~

w15
ECa—)L
(fE#ER)

X1 BRI HRSG AR E AR ()

NHa
!
e
HR :“ %
: . 4

IRASESa—IL (IG#ER)
B2 AR HRSG i EmER ()

B2t 20064 6 H14H
* 1 =FHEIER REEHRT
T850-8610 RIFE RGO 1% 1%

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.

BKREDVPEBNES WS 2 05, BEFERREETS
BOTS5 VM BEERENRTWS,
VYT AINEBRTS ML, BICEZOBEHER
MY — 7 B GO/ DIKES TEENE T - TV 5,
7, REHMOMILICEY 7SV v oA
NOx (ZBHZEELY) OEBMAEREN S 720, HAERN
BRORECTOFHEHRTS > MZBWTIEBAEEORE
PEETHr—ZAPHERL TV 5,
RETIE, FAY—E VT BEEEORY,
DER R EBFTOBEMBERNT 5,

=

ﬁ(ll\
5
b=

2. HRF2—-EETHBEEBDOIFH

2.1 HiEEEDEE

B A ik D B o 7 BB S ASE = B IR 2 Z g L,
BRI HEBBIUR 4 5 (HRSG) oo i) 7z i e
V= IZERE SRS, K128 HRSG o4, K212
R HRSG O 6 O MR 2 B E M 2R 3. BiaykE
WA NH, (7 v E=7) HAREREL, BEM
RUERIIE NHLZH 2R &8 5 BT NHEA
TR AR O BICIR AR HRE SN S,

2.2 BBEHEEmIE

H AL —¥ RSO NOx bz & b BiA% A LT NOx
LRI NTE TV 575, BWERFIOMALIC & Y BiR
HITTO NOx b 5 ppm (16%0,) LT 3%k & 1,

BE1 HRAFZ—ErVR/MEY Yy F D AflE



260 HZR 52 —EEHEEE DY & RIENER

HBAHZX &2 —E¥&5

90%% B HHHEERZERINL2HEGLD 5.

ZOBEBEREERET 572010, BHTRERE LI
RY/ANEE Yy FAZh A (150mmC) ZHAL,
o2 Y8y MEROEELIC £ B EHROERZE X -
TWwh,

¥ 7o, AL —EEOMIETH 720 AT =¥
75 v MR OSEEE)E IR OSME R T LT Ml
PHETZEI) R LR TTRMARZAL TV,

2.3 NH.L:# - B&

BUVBMMERLERT S -011E, B X 9IC NH;
EH—ICREEELIEDVPATARTH 5.
FEEOAYRYYaFNERALTERRY, HFAY—¥
VAT BB OB A 13 NHE AL & e £ <
DA N D, NHLOWER - BREKETSERT
HUENH L, ElE, 3HTHENS,

3. HRETLOERR
3.1 NH:;OEB/NHGEA S/ XIVOHE

BEOAVRYYaFNEALSOEE, NHIEALR
OB X cHaEMAB Y, F2, XUFRLD
BWENSH NI LT Y EANS N NHIE T4
Ehz, LL, #R¥—EVHITHEBOEEIZ N,
HEAZRD O BAYAE £ TR X — NV OB L AR
TEZ\,

FIT, HAF—E VTR OEEGE NH % B iH
TA5ANOMEBMEEMEEL L LD, HEEOFH
NHJEA V% B% - R L7,

K 3ICHERRE NH;JEA 2 AN L BRI NHEA S/ X
VO NHis 54 (NH OBk FHllEERT. &
BRI ZVAREHATAZIEICED, fERE ) XNk hE
LIS mMas1.5f L 2 b, NILOSEHEOM LA 6
Lo,

M43 FRRBRERED LI LTH NHEAL XNV
POEBEN NHOBEE*EREDELIEIZLY,
NHEAMDP SHEBEOHMETO NILBESAZ ¥ I =
L—a v L6 (CEEREHL.0) ThHob,

EROBEHIBWTIE, OV Ialb—YarEfn

0.4
0.3
gg 0.2 ‘,
Se O ::_1‘3@,
2o DS
5% 3@
03k S
0.4 — : :
-0.4 0.2 0 0.2 04

hDASDIERE (A m)
NH,/ Z L D EE#E=0.5m

il D REEE

T NHJEA S SR TSI U T NHEES
s —L b ANVEBOKMET EERL TV 5,

3.2 NH;,DE&/HRBEHBONRE

95% it D BB EIER I NS HE 1, NHRE
DINT Y F % AR LBLa R % s KR A MG
LVENRDDL, H—, NILBEONTYFHRREITh
1, & NHEBco M NOx 3#éimL, & NILEBTO
Y—27 NH, oL, @EMEMET TSI E12% 5,
ERIZBWTIE, NLBEONT Y FOFAEIAT
WThoID, N7V FrREBRICT 572912 NHiE
AEBEBREBOMICH ARARERBETL2HET DS,
BEE 2 IINHESER LA RAREHRTHY, a2V

1.2
1.0
i
b 0.8
|§ 0.6 I
g 04 }

0.2

0
-06-04-02 0 02 04 06
z (m)

FEFEEINH,/ XL

IR 0.6
X o4 ft\
0.2 L_

90.6 -04-02 0 02 04 06
z (m)

R ENH,/ XL

B3 NH,” Xvh 5O 1 m ToO NHEBES R

0.4
0.3
02f—=

0.1 =
0.0
0.1 =
02
0.3

=mEAMm m)

(

0.4 0.2 0 0.2 0.4
RLALDOEE (BHM m)

NHy/ XL i O BEBE=1.5m

M4 NHBEHIIz2L—Tar B)

___2_.

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.



Vol.34 No.4 2006.7

H A5 —E L E BRERE O & RITRITEIN 261

GHE2 WMETARGS

PR AR—ZICTRFERTY 4% NH,OREGZ W hE &
LTw5b,

4, EETOREMRESAIBER
4.1 A—T52 PDOEHE

KIZHARERNOA - 75~ b OABESB X OBRSEHE
BT ATT Y MIEHRMENEREN TS 20,
NH.7E AR & B oMz 7 ARG BREBIATY
%, (M 1BH)

B 5 I BERSHITIC 3B 1) B NOx 8 5046 sHME %2 77 35
R NH,/ XV R OHTRARBRERORET, ¥B—4H
CONOx BESAFBEONTEY, BAYfE~A 2 NH,
Yo EEL T ENNEEE kol

4.2 B—75 hDOEHE

KIUICKEDOB - 75 » b ORI ETE %2R
KT PTEIHONOx RO*) —2 NH; & b 2ppm
(@15%0,) L\ ) EFITE L VBT ER S h:
fewd, HABREBRICMZ T, NH,O#EMECRE %R
ET B7-DI T ARESEHHHMEME S comicTs »
JAR=REHRITTWE, T/, K7 Tk
NHy/ VRO T ARERZHEERL/2a— LV F70—F
FVICTNLAAAIE—TH b L 2R L,

Bias R RBEOK R, EHTDH NHHOMIRIE D BIF
Thh, H6ICNLEAR (B 28 bsE/5
FOBRMER®Y —2 NHL,OBZRERTH, HEEE
TR L TS I PRSI NT,

5. RFETEIR
5.1 S>TNg47VEBE (EEHHEER)
BoORMLEICHNABHE -7 OISR ELT, X
Ay F—D>CREWARRY VTV A I NVEBIED S,
HEZEWNL 2V 75 ¥ FEIREE WD, ¥—2
O— FiiE LTZOMOREENIZLETH S, KEOD
RBHT D% A HBALBEATH Y, IR L
TBHRERBOMEGEZHOITBY, 2070 V7N
P A 7 VBB 5 FEISRE G, E, KETIE

— 13—
Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.

£1 A-75UFEB-75r FOBRMEE ALt

A5 | BFIUh
# 28 (m’N/h) 2,020,000 1,810,000

AT TR g B

BMAENOX | oe @16% 0 | 50(@15% O,
(ppm)

BHHIINOx | o @160, 0, | 2 (@15% 0,
(ppm) .

Y~ 2 NHq 5(@E0) | 2 (@15% 0y)
(ppm)

BiaE=E (%) 92.3 96
o I
S, N S A A N N

o TN AR S S S S

o] N e e e S e

O F S N S A

Y e S S e Haas I S—

1 2 3 4 5 6 7 8
i

B4 ONOX (ppm)

HRAEES
RIS  HITNOx 38 X U7 — 27 NHM 6 FHARE R

oA :EHiRE

100 30

oo ] s
g BHE A 20 §
85 15 _o
& z
»m 80 10 {l\
75 EEN 5 =

2ppm
70 A B e amal
0.7 0.8 0.9 1.0 1.1 1.2
NH4/NOX E /L

K6 EANHIC X B R

NOx OBH P B XN TETEHY, KEHELRTI2HE
HAHD NOx EKBIT LR KD ENDL DL o T 5,
L2L, GTHFARERTH Y, @EOHWMEDH
BRELLETHE, TOLI RFREIHIET 5720, 4
HTIERGEMEELFEEL, KEHHIHEL TS



262 AR5 —E L E G REEE O & R RiiENm

AXH X2 —E¥REE

NH
J:,Ls
€
< | B
< |
- e | ¥
HA . | &
> €

K7 imBiaiEREN (5)

DT ZTHMNT S,

X 7 (2 iR E OB E G &R T,

GT % W70 A 3 B B Al | B A Ui 22 2 & HE
HEhb, BMEEIZXGT OO CICRE X EFED
BEHIZDSS EMTH Az, BYELOZERRE L
A O(BER) K2 5L)XRETTAILEIUETH S,
F7, BMESIZfEbNs T Y EZTIEX, GT HO2 S
BRI OIS HAVETEASR, BRESEILE
BHHEOTT Y VREZZTOEESLETH S,

VA RIEMA LM% 2 2 TR 5,
BEFRG KEC-75 v (BEAE3)
HEH AR ¢ 840,000m3N/h

HEH ATREL © 550C

AT NOx : 42ppm@15% O,

IO NOx : 4. 2ppm@15% O,

LAl = © 90%

—_— 4 J—
Download service for the GTSJ mMember of ID , via 216.73.216.204, 2025/07/04.

BTHE3 XKECZ77>b

FEERICRATE Y 27 McBW T a—- VT a—
EFNTAMPEBRLAIKRTLALOY Y FTOF R
oA B O A 2 L3 CEAT 5 NH;OLEK - RE
JERRER L 720

A=y MI20044E 5 BICESFER LT, BITED IHH
WP TH 5o

6. £&¥

EHITAY—E T 7 MR, KNEEOEERM
Brh0bEERD, RHEEIIINITH A -V
DREBACRTRFAGOBIIIIG L AL AT v T
Ty TEMSTELN, 5HIFIEHESHMNT L=
AZEZTHMOBREZHEL T HIFETH S,

7. BEXH

(1) AHIZ2, RERFAY—E VEFHRRENAR S 7 (BHH
APEIR HRSG OR#), HAF R ¥ —¥ Y E&5E, Vol.33,
No.5 (20054:9H), P.391-394



A A=
F At

263

Vol.34 No.4 2006.7

BRARZ2—E

B EAEREIVATAIILELRHERE (F02)
HAY—E VIRV AT AANDOERFIHE L FHp)

HEE R

OGA Shunichi

SN e

MIWA Takanobu

X—D—RK:FRY—¥r, RETS5 b, a-Vx
WREH, ToF - TATUT

1. U ‘

B TlE 1MW ~40MW 7 S 2D H A& —¥ > a—
VrAl—vavBIUrarnsL R4 LTI
EFRELIMALTETCWS, FRF¥—ErEREBMICH
2D EFERLTWHRT, KARE & DIV ALER
WL DEMBROBENICL > TSR SNABNET
WBRKELBETHD, ZOLOFTAF—E VBRI AT
LADRITT 74 VT #HRIFTTWDB,

ZITRFIRAI—ECTIFI VP A—HEVWHIHELD
HAT—E VBRI AT L, FIZHA Y- Y ARR
TANFIZEREINDHERE - L RRD & & ITHE
HAMALTCERTS Y PTRALCELRR 74V
DEFNZDONTRMNT 5,

2, HXRA—ECRRY AT LOBIE
HAY—UEYRRAY AT LD—EE BRI OWTHR
%, (K1&H)
WRINIEMNEORABIEAHE LTy 2 F—T7—FR
T = N—N—, FHAEERLERET S, TOH%
T AN ERET S, 74 VFIEHE»S T LT 4
Wy, T4 NVY, SLICEHET A VS LEBL

e A L H TANKINT R
TLT 4 NE s 7 A2
HES
] . —
E M HEE 7
IR — .
o/ O0HEE N >
N HH B N ARG —E Y~
MOH B OB
N HE BE |
/ WEHHER |
. TRIAZETANE,
BN 4
FIRFTANE
7z P S
M1 HRF—EVRRYATLOBE (H)

FRST 200645 B24A
FNBREETER METHIERLT
EEE7s o v EES Tudas M
T135-8710 HEERTRXEM3I -1 -1

* 1

BHIHIY W

— 5 —
Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.

e Ryg ™!

SASAKI Katsuhito

R¥ Hz

YANO Atsushi

Alb—vary, AL YL TN, BWRTANY,
£1 BET 4V OBENRREE L CHERR
7 4 VX FERE SF SRR HELR
AP 5umbilk 90%
(BRI
PEE T ¢ L F 1~5um 95%
(thfak)
EMERET A Z 1umlTF 99.97%
(0.3 mDOP &)

(gR Ay HAR)

W & i LAY

T 7597

(" TAHEN )
XL — Y

O TR )
7T =R

HIN—7F b
HRrwb
3 e

12F—31F—
TIS—5AF—
FH

NN RN~

ELES

K2 740N7ORIRK



264 HRAE—ECBRAY AT LANOEKREIR &S5 BAAZ 2 —E 25

TBY, BERICAP»> THENRE TS5 X MuEEZM
PLLTWD, HHE7 1 V5 OB HENBRIESD
LUHESELEL, 74 VFOBKRER21IRT,

TLEBICARY -V ORRBEEZ T2 L% B
& L-BRGHEBLEBTAHEICIE 74 VI &K
BROBHRICEEBT 5, 25LICRAAHEBOBRTEICIIE
BARLEOKEEHWETLLRODTFTIRAITANIHD
WETY IR =P ERBL TS,

INLOREE 74NV INT A LIFIN D WO
=3 7RI LT 5,

EBIWETANINT ADOERICIIFTRA Y —E L THAE
THRGZERIEL-OOHETREZRBL TS,

3. HREA—EVRRY AT LANDEKEIR
HAY—E VYRR AT MIERENAEB IS
bloTETVEINRELERFHIIUTOLBY) TH b,
H AL —E VBRRERDFEF

7 14 Vv y ORFG - ARESIEKAL

i BB 1

H A% — ¥ YRR ERDOGEN & 5 B coMgEn L
HAY =Y VYRR EBRDT v F - TAY VT

BB AR
PFICAEREHIIOWTHEAEZ RS,

ORONCEATECRS,

3.1 HRE—ECBRREEROESL

HAT—EVARR7 AN ELTERSNIRIE
EniEl LTRRRZRDEERILTH D, FAY -V
YOWABRDEFEIIOWTIRT Y IV X2 — 5 Kb
LERFIHE LTHRBIORENTWS, BHTIIERT
V-l 27 vYy ot (BWFGE#) Ru—vzx - uad
24 (RR#) ORI AR —V o 2 EHEE LT
TV befo TETWEH, TAEGLZERRECHA
TAHIEERRRICETEINTWE D, HHEEICHTS
ERAREE LV Fl2IE GE # LM6000#F A ¥ — ¥ ¥ T
BRELS5um U EDF R FREFRTIODL EAERE
nTwb,

COBERMEEMESELDIZIETVLIA NI DAT
WERTET, PHETANVIICIBERPLEE RS,
o7 A VI BBEOADRBETIRT CICHFETY
LTRIBEENEL ZoTLEN 2D, TLT74 V5L
MAEDLETHRELTWS, (M18H) chizg 74
WIT, FAFNOHEMNFEE LTV HIHNEFRL LD
Tdbo

XL TR 7 4 V& OBTICEEE 7 1V
% (HEPA 741V %) AT ET5— A% %o T
X¥Twb, HEPA 74 V¥ TiZ0.3um D¥ A b %
99.97% DR THET L2 LWL DO DY, #
AF =B \OF A MNEWARZEESIIHOT I L TE
MR OFENZER S, WIET2R/NRICHR S X
L Twhb,

— 6 —
Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.

3.2 742 DORFS - BEAEXIE

B A MR, — Y v EOERD L REFW
(FA MRRENKEV), BREDHEEXObDOFRD LR
50 SNOHLOERIWENRLIMERTLIOTH IR
BllAGbELEE - BEL, BEL TR RTNIE
bk, BETLIRIITSS v MEMNY - (DSS,
WSS (Daily, Weekly Start & Stop) F 7ziZE#EH),
AT F U AMBB LTS v MEILWTRERRY, &E
RESA (THEDW, HEMBE, SHRERIESFL),
EHIZRIA Mo HBZREATALEN DS,

FHICELTIIY A MMFIC L ) BRRKID 21EE
BEIN, 74NV OEENFREMBICEELZKATR
ByHrILLiDd, BHETRTIL 74 VT THRE (W
4,000hr), FiEEE EMEEE7 + V& T 14 (#98,000hr)
BORHPBHEL LTRFITL TS, EBRICEHD
LM6000FT R ¥ —E VT 5 b TDRXAAL V7T v AE#K
AHBITITFHEEB ) OBBTT7 4 VI KBPERS N
Twh,

BIC1EMT oK BELEELTEORREVE ) &
BEZRT7ANVIIAY POEREGEFRIITLEND
Bo TANI A—AZHTRINSERIIHETS LD
WHAMRRBFENRLL 74 V7 2 HHEEHAELTEY,
BIROBHIEN > TETWDE, FHT74NMINTADKR
B 7ORBIVNEFIET 4 VY OEEEREEHER
ERANCYAS OF &R R . I

FoBEREFICBV OB TEL YN T -2V
747 (M3BM) ObDbdHb. EMEBREHIAE
WCHIRES OSVAY vy b) X5 ETHELTY
RTALETANIDPOIRAVEL LTINS EHERT
Bo CNIZEoTHAY—E U ZELEIREIELRL,
TANE EERNICMER TS EPTREE &5,

WIZT 4 VE OFEFBRICELTIE, BHOEIER
EROTENW)IETHNE 74 VIEEZHPT L
THRIGAEETH 5,

M3 wAIZY—=FEALTDTINEY B)HP



Vol.34 No.4 2006.7

HRE—ELHBRY AT LANDEREE & EHI 265

F-EEixEERET7 1 V% (HEPA (High Efficiency
Particulate Air) 74 V%) #HHET 57— 2A5% <
o TETWVD, MAEKDFEELE V) BE» 513k
WIZHENRDDOTHEH, 7VT74 V7 +hRE7 4 v
FIZEBMT AP TCHEPA 74V 2R EBTHZ &
Ll b7z, FRRFIENEEDKRELS 2V OHON X
y— ¥ UHRBIZOWTIZI HEPA 74 V¥ % ARG ni
GEVELI LS,

3.3 MHREM

i BREVE CIAFICHBOR A LS EE LM HE &
b, WHOBALIV 74 VY THELTWALFT AL
ARG L, RRICENREO LASR NS X
b TROLEHIETA720IZ, 74 VI NTAD
Ay —7—F, €W, TIAI T4 LY,
TP ——N— (R4BHR) Lvozdb D EHEE
TWb, MEEIPZHASGDETCRETIHED L,
TP —T— F+EWOADHEBEELE L TWEEELHD,
BREBEBHORELEMTE,OBET - BEZNLDDOTH 5,

ZhSDOWHEEOBAMIERBIZOVWTHAELED
BHESBESD Y, FRAY—Y ) - HEeIC R E
525, $oTHEY LOBELEBELORVIHIC
a3 2 UEN D 5,

3.4 HRAE—ECBREADARIC K 2 M TOMEE
AL

HAE—EZFICEMORERICHE TS 5,
CHICHET AT AT -y ORRESZGH S
DR T 4L F AT ZADOR I LTV BB ESAE W,
FMELTCRETL— b 71 YROKH IV (M55
) RELRmHE (M6 S]) »H 5,

SALRWHE TR IR LR TE DR D 5B

M4 woHF——— (74 NF1 T ZARE)

p— 7 p—
Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.

BELTICTIFLZERTELWARHELTIEY YT
VThb, —Ff, TL—r74 ROGEHIAL N TIZE
HRBEUTICTIFAZ L WMRETH L, GRELEL

B5 7bL—r74rRmHiafn

BAN -

MEILAVE

AR Fioy

Worm 4,
LAt PNl

(a) (b)) A VHEFE X
B6 AfLAnHE




266

AAZ—ELRRY AT LNDEKREIHREEH

AAA R 52— E L 5aE

T 572 OEFWINA G HHER ¥ — Rigoig L vo 7o 5%
WLEELR 5,

F o MBT HKEOWES L OB LB AL L 2 b
72OGHEBOBKEIZRZY)I A —% (N728B) 5
WIETF IR TA NI ZRBELTHTAY —E Y ~DOKE
BAZHCEIINCL TS, 4B, KiEHFBT 200
N5 L) BT TIEIRFLINZ L L) LRIV EE L
bo 72, =Y YT OMBERHNEANDOmKETRELE
BT BLEND D,

3.5 HRA—-ECBRRERODPF P47
ZHOBRERFICEEBECD LN, FRAF¥—-Ero
WMRERDVKET HEENH D INPH AT —E VI
BAT S LEMBROBELI SR TREEND 5,
INEHILTADIZ, FAF—E ¥y AR ZEEAE
BOIELFRLELHENDY, TVvF - TAT T
EIEER T 5,
WREREBD L FHEE LTIEH R Y — € OFEHk
HOOEBZEEDO—E% 7 4 V¥ 7 20 ADHI TS
B THREREREEDELID, FAF—E DO
Yru—T x NOBRERZEREO—HE BT 4 VY
NI ARNEAT L LD, GEIaA VHHABEITIX
IR ERTFCHRRBEELD0LEDH 5,

3.6 BREER

HAY - i3mbinCElE s b 720, BRI, HE
RKROBIVL YDy r—v v 7Bl COBRKEOBRE D
KEV, TODWR BESMNICIE 2R TR T
ERIBBEVIILALETH D, HIHFRIATY v ¥ —
547 (M8BH) ObO%[MHT B I L%V,
ERMBETNOHEEHOREBILBROEEEE T
BT LnHMN - BEOBRT E Vo BEE 2 5, Bk
ENLEEMYUPNIINZ L Z L XLHTH D A 4 1
BFERBEIT A -V ARRKOEREFETIELZ L ER
B0, LERNROZHE 25 X MR 2 LENH 5
BIZHZAY —C Y IREMIZBWTIE 7 4 Vo RGHEIa

Vv ¥ =54 THER

o

_8_

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.

ANVEVSTT A VI NT ANICEBEINABERICBW
THHEENEED > TWAI LMK T REZLE 2 2,

4. HREZ—ECH/T 7 1 IV IDEH
BHETMALTWELZ 2MW, 6 MW, 40MW 2~ 5
ADHAZ =TI MIBWTRHLTE RS
T AN OHEFEBMNT 5,

4.1 2MWHY 5 X

HAY—E U BIUWRT AN OEELRETLEZUT
WZRT e TR - ORERER9, 747N
v AW X Z X100, 752 FERBEEZNINIRT .
OHFAY—¥ >

o THI # IM270

« 572,000k W

o ELEEMBE 2 B, M-V 3R
QOBR7 1V

s FLT74NE X 9 98% (EEE)

o hMEgE7 4+ V7 x 9 : 90% (Mefaik)

K9 IM270F A% —V¥ WmX
PHERET LR L7403
BRZAIILE N\
BitsE 7 LR
EESI= b
FIAR—
7 -
/
A== | #12m
iy
i \ CELTEN

K10 IM270/H17 4 v& g ZARTmEE



Vol.34 No.4 2006.7

HRAE—ELWR Y AT LNDEREBREEA 267

11 IM2707°9 v MR

s EMkBET 4 V& x 94 1 99.97% (0.3 um DOP )

FTANINT AT AT - rnryr7ua—I 50
REBINTBY, BRZESRIT 74 VI N X% HiBHE,
HEREANLTEOHIZY 7 MHBEAHI/IL TWELRDS
HAY—¥ VIZEIND,

COIM270H A & — ¥ VidHLRTFHRBETHY, 7
L7A4NVT +iERE7 4 W O 2B AL LTV
A5, BERIZL D ESHIZHEPA 74 V7 %5k AZ & b0]
BThD, B E L TITRBRESMGICHE T HEPA
TANIDBEAERREL TV,

4.2 6MW 735 R

HATZ—ECVBIOWRT A NI OEELRFEILELT
KRS I A7 - roWHEKEZRK12, 74 V5
Y ZAWEMZE13, 79 PAERTEZNI4IIRT,
OFAE—¥

* RR #:#501-KH 5 (IM400 IHI-FLECS)

« 11776, 230k W

o BT AR 1A, Ehi sy —C 4B
OWRT 4 IV F

e L7 4 VY x20M 1 90% (BERIE)

o kEE T 4 V¥ x 16/ 1 90% (HefaiE)

o EMEBE T 4 V& X 1648 : 99.97% (0.3 umDOP #:)

B IM270F A ¥ — ¥ 75 v MAKIZ T4 VY
NTRAFIFTAY— vy r7u—YryOLICREBEINT
Wb, ANZIEMAKRABIEHE LT 2 — b —3—
FREL TV,

BB, TV7A4NVIDORERZ20L LTWEDIET
L7457 BlEORRO—Hr Ly 7u—I y HO#Hk
SERELTHBEL TWAEDTH 5,

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.

#13m

ooy ot 4 eei

[ e

S AR AT

\ A
HETAILB

"
[}
FLI0LE /

hitEET 1L

\

T l “‘1"'*[ 114
—:wmw

=

X113 IM400M 7 4 V% /N ZAWiaE K

X14 IM4007 5 » A8

4.3 40MW 75 X

HAY—CrBIXUOWR T AN OEELRFEICELT
CRT . FHAAY - VOBREIRKZRL, 74 NVFN
v AMER K16, 79 Y FeEREEZKITIIRT .

OHF Ay =¥~
» GE #% LM6000PD
» HJ4IMW
o WS R S B, WmIE14E

Hiiiy -y WE2E, HKESE
OWRT7 1 V¥

e L7 A4 NF  X132f 1 90% (HEE)

o PMERET 4 V& X 13248 1 99% (B &)

o EMERET 4V F x 1321/ : 99.97% (0.3 umDOP &)



268 HRE2—-ELBR AT LNDEKREIE & £ AN RS2 —E ¥R

X115 LM6000PD 4 A # — ¥ WX

X117 LM6000PD 77 >~ &5

orf-I—)—

T s 5. BbIC
w0 arrie - HARAI—E VBRI AT AIERSNAHE, HEiEs
N NLRWBIWREBEROFHFCDI DD T A NI DAL L
SPIn W FEIKIChzoTETWSE, TRHDERENS VA
il iy N ( CRIBEDEDIDITOGHE ST 4 V5 A= kil
’“‘;m N i j”;n EENEVPORY)MATHHFETH S,
i I ] q4 #4m
Fliiimmmiie s et 2 Z X
- (1) #HiB 12, BEF RS- %845, Vol.25, No.99 (1997),
X16 LM6000H 7 1 )V & N AWEH pp.35

(2 a)N—hr= A%, WWEESE, HERFSRS Y UEEE,
Vol.25, No.99 (1997), pp.29

27 7% L 1 ASHI S
RO T 1 VI Y ZOWKROHFIRO 2 MW, (3 By 5 AL 51

6 MW 7 ‘7 Z Z: Liﬁitﬂ 0 s 7 ’f )]/ & @ﬁﬁyji‘% l«‘7’: (}f), DRIFdek-IL ELIMINATORS
EAWED S DEFVIARARE LTW5S, FEEMNICIZHY A 4) rvy—ABREM A IO
FIZ74 W38 @HHaAVEED) 25, bRk HAY—¥y 4Ly b7 HEARGHT R 5 4

RTIVFAZRLEHENDEF X == V2 BE L
23R8 EL 2o TWA, ¥4 M3 pE SR
BTHASHh, ThENEHAEDLELZBIZALT 2
Fy—EENL D LICKBELTWS, B, 20O
TANINT ZEH A4 X, EREEDICKEVDZ VY
=Yy ) LIRS TICHEAE LT3,

—10—
Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.



BEHXZ—E 525 Vol.34 No4d 20086.7

HHE A REBE VAT ACYELEESE (F02)

2=y bR ARIRA m 6 JE OMIr

F—T7— 8 ERNwHE, BHAmEE, KE

1. FU®HIC

BRDHTAY — ¥ HEERERMIIE HEHENTHS
HIHEOBEMEITIONWT, BHEIE L FIHNEIT .

HHE L 3G HEBEEP OSBRI o G HKE %
JEBIC X D BRHIAICE D RA R E BRI SE, S51C
KOZEFESHREFH L CHRRBELEGHT LR TH 5,
BEREIMICBVTIIERSY — BV EAFOEHK,
HREMOSREEH A ZHEHT S,

WHE 3G EIK 2 B L CEfl S 5 B &
HHK % BB ENCEL, BEOSMITHK - ZREX
HETHERZRT BN H 5. BRARRIERDH -0
RHEETIE S % DHVR L OB X 2B HKE~DEE
B VEEASD 5o

WHEIIRI LB S 2 S FARZEREHENT 5720,
HBERR A OKRARECHR T OEBS ML T
THME, LLCRADZIENDHY, REMELHELE
T a8E D o> 2BHE L TV 5,

LTI — 2B T S B REERRG HITE (R
BEO1E ¢ 500~ ¢ 2,000) & B KRG EE (X JEBE
$3,20000 1) OFRICAET HEEHEE L TPWR (H4
oM@ ) —X4%) BERKGHE GRADE
$2,200~¢2,800) 54 vF v T LTHBY A,
EERMbLT THEFENWTWDS,

LAL, ThF CoRMBIBHMTHRTH ) THEHE
DB, BERATERLTHWLILID Yy MRABRANOEENS
FoT&l, 22T, FROTTAMERBLE AR
L% XY #48HE (L xWx H) OfA8 %5tk PWR A
POHEIRL T2y MEARIOBHEZBE L. X, =
DY A X Tla e ho 72HHAREHIE b AR ISR 2175 720

ZOREE, BRX TIZ600RT 1k, BERXTIZ
300RT /1t Tr=y MEARD03Y ) — X (HikD
BT — XZ) WHE ST L 72

RT LI HEORNEZRTHMTH Y, THHAI N >
IR, THIXEMAGHEE (HRIEA~0 AW EKIR
B 1 37C, WA S OHMOGHKIRE : 32TC) 12§
215HN B OBEHBERY4.535kW L L, Th%
HARGHET%S (http//www.coolingtower.jp) T
REEEOARBEHE LTS, TO18H 4D

ER2f 20064 5 H12H
* 1 AR TR
T823-0013 4R MR & & TH A lH586F #t

—11—
Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.

£-o ] S <

YASUI Hiroshi

BINEIE, 2=y MRA, RTAH

KEFWEEO AOEFBIKIREH27CORE, 13L
(min x%H ) &R b,

BWEDGEE T, 2=y MEAFRSERKICR T
KTBY, BHERFORELRERE > TV,
ARTIE, EEMGHEY LORRETLIS Yy MEAR
Y=L 72033 ) — XHHBEOBME AT 5.
112033 ) — X5 %2 RT .

K1 0331)—X

2. RTAMOBER

FETAM L IIHHENT, HHKENRER B
i s, AW ENELLLATDELHANOZ L TH 5,
HHENEZE T T2KEOETHEZREL2ICL TR
EDEMBEE R R, SOICHHKEENICH I
SRS TEEHARRZMTILEZHWE LTV A,
FlRRICBNT, #kD PWRE L Y HAR—-2LER
51213, BTCAMOBENORELZITT ) FIVLEL LD,
TTAMOBEEMEIZT V¥ V¥ — EERA R BREER
BKallkoTikTE L, KaldEERIZL RO SN BT
—fIZRATEREN S,

Ka=C (L /A “(G ~Ag)” k]/(m*®+ h - Aim)

L /AL RCTAMBEEYY OKkE  kg/(m’- h)

G/ Ac: RTAMMEEL Y OAE  kg/(m”- h)

Ay L EARTT AT T AM BT m’
AL=L x W

Ag T EJET TS T AT AR m’
Ac =W x H

C, a, BIAAE



270 1=y MRABXEESEEORET AKH R4 —E L%t

3.1 TFERAKfEMEIL
(:) FCAMETEHAED 2 22y F2REBET S, (X4)
Yy MBOEMEML TS,
oy bEeeMEDIA =07 %479, (K5)
B 6 \EEDOBTZRT,

B2 FoT A

SHORABETIIXATCAMDOBREEET 5HFTHRKA
LAALBRERY A TORTAMDPLHIBLKRKEL T
HAH N, TR VS Y IR KB E TR T
Bo X, FTAMDIESJHIMEITIZ S B L 72,

U EDOTTAMERT v FI2& by, ko PWR # X
RE LA 2 A TR 2% S ¢ 5 Mk,
X 3 12 TAM DOIIRLE Z /R T

=

RS A T DR T EmBOmK
3 KTAMEIRILE

3. 1=y Mt 4
033 Y —ACl3MJ), MMV EXLTHRT 25421 E5 Yv MR, AIA=vY
RICBEZR 21T o720 X, bT v 7 ICRBEERLTiEL M
FLRITNER S R,
HUBEICHAIFIHOMEY R 3HICL Y HERED
HWExHHT 5,

WHE X T WK E IR $ 5 TEbKME, 28k’
158k, GHZER L BET LA MRI VBRSNS,
FllZazy MER#ELERT .

#1 2=y MRIRET

A otk
FTAMEB A | 2229 b+ ¢y MBSE
TN 4=y b, EFGH
3 534 e —

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.



Vol.34 No.4 2006.7

1=y MRARXRESIAEOBN

271

3.2 B
B,

1Y h4aa=y M2

LB END. X,

BRTRL=y bEFERLERLI=Y NI D,

3.2.1 ##TFTERIZv MEIL

BRTERLI=y F2H) T (K7), BRCREST

DT KL=y MIRET 2.
B8 I HTEL=> }

i

il

il

X7 BHETERLI=

R 275

v b

K8 FEHTEI=Y

3.2.2 #HhEBRI1=—v MAT

I

B EEZ=y F2RY LT (K9), BEICRES S

DEETE L=y MIZERBET 5,

B0 H#EBK L=y FEREF ORI EZ R T,

Download service for the GTSJ member of ID ,

—13—
via 216.73.216.204, 2025/07/04.

W

A
e

A

LLeRa:

AN
AN

ALY

IR
NN
W

Wi
AN
W

N

e

X110

3.3 EEEET

KB RE T LM LT, -y y TR
RET S, FABEsE A0S, Htor s v F L
T77 v Ay vy (M), ZEgr=y P2HEILTAH,
(M12) 77 v A% v 728 LICRER, LEEr=y
FEERET 5.

0%, WHEY, FH, F—-FFy5 v 7%%
TTERb, (K13)

iy

AX [

12 HEagga =y b



272 d=y MEARKXESAIEOBEN AARA X2 —E 2R

4. 2=y FRADIHER #2 HEWE (F¥(B8ATHN2IT-o288)
SHTR L=y MINVARIZ X o THROBH MM PWR %I (B&3k#8) | 033y —3%
iﬁfu M%E;’z?:wm%ﬁjaﬁﬁj‘é’u:}&é h7z. 2,400RT T T HA 3H e
ZTROBBTHEE L ThBEIT- 72, (F2) oy 78 T
PWR & (fE3RH) : & 4F~Fk---4,530L x 19,320W x 3,900H - :
SRR 62,400 X 15KW X 6 & e 2H 2H
033 1) — X 1 #AR~Fi+4,530L x 17,200W x 4,630H WIPECE, FH%E 1.58 1.5H
B EE-- 02,400 X 15kW X 6 & THEE 13.5H 7H

i —— ]

== ! : f } — : } — : : —1 : — ! 1

“limu ] ‘ :

Ll |

s “ il 14 C 1{n mis a1l sulllswim . & L i] i

] | I
J | |
N NN N R S | R N N N, T %
IR T [ T Kooz ROATEY| ool ReiSH Keles RealealRe | Rnea| Reanss
| t | |

¢
=

13 #MuET Ov—lE Y R2)

#3 BfR. wEHSLRREETT

Wi & JE AL
M=
AOKERT 37.0137.5 E ) = % R
WOKIRT 32.0 & B O | & | 8
s s | B B -
NEBERIBEE 27 0 BolE | H
WBT ’ L W H h
4 EE. (E
ik vﬁ)ﬂ;j % |'mm | mm | mm | mm | mm| kW 4 L
m°/h i

] SKB-350W 273 | 255 (4,530|2,900({4,030| 970 |2,400| 11 1
400W é 312 | 291 |4,530(2,900(4,630| 970 |2,400| 15 1
4 450W 351 | 328 |4,730{3,300(4,630| 970 {2,600 15 1
500W 390 | 365 |4,930(4,100]|4,030( 970 |2,800| 15 1
S 600W 468 | 438 |4,930(4,100(4,630] 970 |2,800| 22 1
s KMB-175W 136 | 127 |4,530(2,900(4,030| 970 |2,400| 15 1
o 200W 156 | 146 |4,730(3,300(4,030| 970 (2,600| 15 1
225W 175 | 164 |4,730(3,300(4,630| 970 (2,600| 15 1
BN 250W 195 | 183 |4,930(4,100(4,030| 970 |2,800| 18.5 1
300W 234 | 220 (4,930|4,100(4,630| 970 |2,800| 18.5 1

1) EERII VAL NERE R
E2) AR TRBKE Y 7HEMENL, (1.5kW x 28/ 1+1V)

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.



Vol.34 No.4 2006.7

Iy MEABRABRERSIEORN 273

5. 54> FvT
Bk, FHRXO 1LV TOMBEHETERIITRT,
BHEVIIEREWICEIOHEEE LD,

6. % #

1) 2=y MRARIE 2 ) T ER SN, BEHORE
DWHIFZ 5N B,

2) BHXGHED 1 VWV TOREISHEMNL BEDIEAS
Ao Tze (MttEE AEAERID24E)

3) FMABRTHELLSGAE, EERGHE I VFZER
NR—2%/PNSL, BEARRGHEL VK2 X T
Sk S,

4) BEERRENGHBE L WL 2 HE. Bcils (BT
AL, TAN) BENICAREFOELERICH ) £
YTF Y ABFEEATVGVEETH S,

5) AERIERNCES ICHIEHIE S,
FABRELIFCAM E —IEET L2 TH Y. HHR
IBUKELE O — S EE 21 CHISATHE S,

7. £&8

033 ) — X OB EETTH27,000RT DM A EH
B Y B THHIRICHBKL TWwb,

X, 75 PR TIIHEIEM I EZ DN OEE TH
VEFTIFHEDZ V. TOBEEEIL=Y MV TH
5 LEED R,

HIZ, 33V ) —XOFEHARTIRIE VL) OBREHE
BRID 2L o B TRERANTEH L.

BEDWENIED > FTT S ¥ M BTORE & ity
THRETH S,

BENXW

(1) ZHRITEHINSE 03V —-—Xhsuy

2) HEgH, 2RAMNAYFTY ¥, 3, (1982), p.255,
AE®R

—15—
Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.



274 BEAHXZ—E 2R

FoE  EAEREY AT ML ERBEE

Vol.34 No.4 2006.7

wf (2D 2)

R AR 22 R B GH1550A DT

MdB

HATTORI Kenichi
X—TJ— R ¥V UREMHE B,

1. TADE

A, EBRRBENEEOMPRPRERROSE I
Iy, BERKONDERENRILSBRON TV S,
BRIEBBAL RS I A% O Bl D ZACinE 2 2, e
KETI0%5FRE LRSS ELFAF—E VIR INT
XTWnb, —F, BEXBO—WEH) BEROREI,
TTIBLREEL W) 2L b DY, WA SPEC THES
NHELOD, MY TTEHERENDLZ Lidhh ol §F
2, 200MW BELUTOMNTLIRLIIHH S h b 22s
EME, BIEDHE S CRTFBEHAPRME V) 2 LK
HEADEHKTH L NS L, REEREROLIH I
BREsBERLEbORD o LL, 2L 2T
IPP (Independent Power Producer : &} HIGEEE) 1)
TRERMEE L TARDEWISOMW HoORERY B
5L, 3h%98% T HIHKIZ3,0006W TH Y, FEHD
BHHEEBE L TRP R VDEE 2L, T/, BERME
ZERAN, BXUOEKDETERERINSZLITE
NT, HEOEVFHAFNTEEINLEI LSV, T
Vo 2B S, HIMBUMERT TlsAMN T ERE
FTOHRED LV, KEGHEERILAOZRGHEER
* BAEICBR R D, TO-UTHRBRESE T L,

ZIZT, F-EUrREREERILOBMEL, SR

5B GH1550A % RBNMT %,

2. GH1550A #EHDOBIE

2.1 Z—EREBEHEOEKMEE

RERMO L —H7 5 OFERIIN T 2 ERMEGE L L
T,

,_.

BRENEL, BEa
MR P HPENZ &

(1) ThbHI L
(2)
(3) AVFFVAIRIIMENT &
(4)
(5)

™o

4) BE, 2087 DTEHY%, ERPESTHLIL
EEICELVWIE
ENERESNG,
FRREREROBUNHEE

U_\

JEXHR, HEMREO

ERSAT 20064 5 H17H
* 1 GNHLBUWERT  HLSEERT
T317-8511 BB O HERT3 -1 - 1
* 2 WBVERMER BJ) - ERREREHER
* 3 GRHBMERT  HOLERZERT

HE A

IWASHIGE Kengo

i Az

TAKAHASHI Kazuhiko

B, EiEAnig, RERT

F—ry N LTHEEMALETRER D,

(1) HIBOWBELI/DE N &

(2) M (BAMICIE D54, EEFEH)
DImEIENZ &
3) EEEEHFIChIZoTHENIRENT L
4) EKBETHHZ L
5) MERTHY, EREAVESLTHLIL
6) Y7 PTHRAMFIFAR=ZAI[INT L
7) AR L RMPBRAL BN L
INSOHBEIIEENRY -7y 2RO T, %E
i Y YA

(
(
(
(
(

2.2 GHI1550A HE#OERBE

GH1550A B EROBELZK 1IIRT, ¥—E D
BIANVF-2ERIANE—ICERT2H8ERIL, O
T ORET 2 LB BRFIROISEVWAEBETS
A E L CEREBEOETHERICEY 3, HERIZ
%m%,ﬁ%ﬁf@&énétb,§%~@m%ﬁﬁb
ETHULMER, SOCBRYET I L THEL S8,
ZOMOBZTIHR EANEETEET 5. ThHD%
BEGET 2720, BEEF#lmciE7 7 w2, mH
A BAICIRR S TR EGHT 5. — I, HH
P RET DB OFGITRECL > TRTES720, 2
DEBFDFFREENICINE 5 & ) ICHERE RN 5.
HBHD72HICHEANZFBR S5 AEII30mYs #E .,
B F O AR EIZH200m/s £ b, ZORE, BX

1 ERhERRER GHIS50A (KIid4ME)

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.



Vol.34 No.4 2006.7 R ES

H3
S

AREH GH1550A DB 275

X2 IRBYAT

O, BERO--DIZT7 7 YPREETHENO, WS,
BRI, Z2HELrRV0lEELL720, BHETS
TeDIH - REE, BEEZHRESETWL I LT D,
B RER LRI A ICH o TiE, ERMWIBRK
W, WEERER, BRREEBONEICET 2 #D Lk
25, £2T, BRIME LR, BREL2ELT5
ZENMREE iU, BA, BEEEY Iz 52 28
TE, MELLTRERERZEICLITLZ P TE S,

ARERICHEEAOBEL LT, BEHEREZAT—
Y7V —h%EHEHL?Z &, PMG (Permanent Magnet
Generator : 7' F ¥ L AR E € T~ OB B A4
HARER 2y - UVEKMICEB L2, 2H8 O
Iz, =7 74N/ AL o — 2L 2R D
RMTELIEREDD D,

AF—% 7 L—Ai%, WEHBESEOz0, WNEET
ELMY/IEL, BEAER L, BE~OBEL, I
B~OREE R N0, B LEETM 2 ®RIEKRICE T
Hilo 288, MiEF2aOREBRAKETOLED
160t KifF e, HAPOIZLALDH A MIBIFT
MEF2ECHRER T —FMXTE2RELEHR LN,
WEZH L2 i, BELNVE RiIFbZkicohk
BHN, BEEOREHEEY T 52 L TRESLER
72 TPTOFEYA MFiZik, 7—5—BOX 25 A
ERERIVR—F Y M — K% 5 EHWET
Hotze ZOBITIE, 7—F5—BOX 2&LGAKEEN
165t TH - 72,

PMG X% — ¥V EFEMICREST 52 & T, R
L, 120% 83 ED4,320rpm 12 E 5 $ TIRIES)
TH5bo

LT T74NE/FA VB EESEETDH), BE
B AGHEREOBET % FMEATH 5.

22257 —% 7 L—ARBEFLERT,

B 37 a MEREORRT ZIRT,

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.

3 GHI1550A 7' b0 HAF

3. GHI1550A H#EWHDELET
3.1 {EIBKRENE
3.1.1 #EBIC>W\T

9, BRGHBERFFOERICE L THRIT %,
—RICKEOFRER TIE, TELESMKL, SN
OHVAKEEGEE LTWD, BE, HEIEHNZ Ex
5T OREFIZD hb 6, RE T4 5 EHEE
AREL, BHMEPRNW L2 OAHERLIZ LS
ENTE, 7y vEHbMEZONG, —T, BEL
TORRITEE, MHEPE L, GHEIWNE W,
FEERER LT RO TRNLERE2RESE D, 2F ),
A, BEHOMRSRF R EROEELHM L 2 5,
KR 2R 5 720 23 REF 2 /MRS U TR
ENSLKTHUEND Y, @AEZEBRT LI, 77
YORET, REZRRTAILENHDL, LirL, WTh
HREREANELEL RITT 0, SR, BEELIK
WY 21X R BN OBRAHEEMIR & 5h=R 2 65 HAH
WRER D,

B 2 G H %2 EBT 57201213, SERETOME
DRORBPLETH B, 3K, BEFOITFZ bR
77 VEYOGEHBEIZEYT 53-D SR, WEICLY,
HBHEGEETOT— I RN— AR BEL &, ZOHT, =
T ¥ vy S TORM, BEERIELJRAESAVEETIRES
MDOREGHRDDLZEDHSENIC o TERD,
19984EELH L7 X v v 7ORESFZHET S LI
%0, 20024F 121X 250MVA BORBR T 7 Fx v 7
GEEREZET LNETOMO2M) 2815 AN
WERBEERL 2 (K4 (@QICEETORBSAHARED
BTER). M, BEFErNENISREZLOT,
BERTHROCOINED LT Fr v FIZmF CRE Y >
(5fLE b—%) ZEELLHBFTHB, 5L+ —%
1, HE% 3RITTONRZ PV ELTHETE S V9T



276

SREZAEER GH1550A DR

BEAR 2 —-EEREE

(a) T7 ¥y 5

A:ﬂm%ﬂ:ﬂnﬂﬁ%;;j

,,,,,,
Tl

(

E#FX 200 m/s

b) T7 vy I TOAMATN

B4 x7Fvy 7EERE

HY, BHENC 7 @R, F2, BHMICHBEE
X, SAHTHEZBELL. 2hiCkD), EREEK
T COEMEET, BHEHMTOORMENRT PV ERD
IT7¥y vy THORESMEHE L. 2hiZLY, =
7TEx v I TOWMBHTEE, FBHREED S D
TH LD o T2 EBROMES I, 4 (b)D 3WIT
WA RIORT LB, =7 Xy v 7OREETFH,
FEFR, H25\VIZEHmRE MR THNEER 5,
EbOTHMTH 720 TOPWEICLD, ZT7Frv TS
ERNAGHEL, 7 ¥y v SO LEETFOLT VY
PAENBEHELZ EBMNICGGHECX A L3122, #
EAR DB REGESHHEAM OSTREER I L7 R BERIR,
HEBOBNIIhPbOLT —EDEE L B0, DI
KRBT A L, EHNICHTAERLHETS
LWl 5B,
3.1.2 FEEEICOWVT

Wiz, BRIBIZOWTHRS, BEREL LT, BEE
¥, HiIETCTHRATLEE (Wbwb PRIB) &, Eif
B, BLUOEETHRLOTREETL5IEND 5, 0B
EEROWERE, 2T VHEHECT I L TRRTE %,
F7-, EHEAMBICOVTIE, BIBICE S Shb#EksT

9507 & E F %D

EEFER
2E&ETFIL

BRI OBEA S

BAETIL

B 5

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.

BEERNELTHTE, SIBIIOWTIIRIER 2 ERSIKR
EHHTAI L THLIREDKRIITETH S, LAL,
EBEAME L SIRIIO VT, ERNGRFELZ TS L
BEELPo7 (M5 CREROBRFHEETNVEZRT).
REREHE 3D TETIMEL, FRMOBRALIAKE
FHET 5. 2HETIVCHEA L ERAG L BR &S
ELT, EHICHPVERSEETMEL, FMICIREE
HY b, Sk, EERMENEOHITTRELT
WD EGHL, &BIZELERMERKEZXNS (K6
CEBEAMEOREMEL, ZONRERT). 209
L OKERSG % &5 5 BT EROEEAMRIKETEZ,
B 7R F, BETERNTRET ZEERIE, 561,
FREEZWRRL TN L ERERE L, FRNICRATH
WCRATHMERBICGTONE, 2095, HRER
HEERIEMOF D ERELZ LD HbE DL THER

T

~
~

EEF #D

),
s

hod
LA |

L4/

"IN

EEF

_

whenras

ESEFRE
i*ﬂ-‘!—%ﬂﬂﬁ#

40%

/

i
AN

=

B

0% 20% 60% 80% 100%

%

6 EERFEN



Vol.34 No.4 2006.7 SRS FELE GHI550A DBAN 277
BERAEREENT, RPIRTEES 2H&/MZ, SN

AERE

M7 ERETEHROBEER
RIS T 2 2 AR 34 2 & TR L, WEIIEIE,
FHREMATH L TRRT 5. BROBRHPLE S
SR & EERMIEO A RIRIC L 5 £ 9 IBIRT 5,
FRIBICOWTHIFEEIR L MM, BEA DAL LREAE
AL % BRI T L 720 037 L DAKIBR O RO L & 1
ATEEIRE ) OBLEERIRIBONSL DI TiE%
<, BRLONICEREET L HHHAOLT 77 MEER, 20
g EY 72 ETRIMNIZREL T2 BENH D 2 L8
bhpoffzo, ThazERL URRKMLEZ - 72,

3.2 iﬁ)ﬂ, Ez:!n'f

WAKEHIZEBCTORERI L ERILL 22 RICERT
%o BEGRETOBT 2R 87T, EETIE, MELLL
DIZED, W 2DV - IZFFonTHEY, BT
Ih, AERPS 7 F vy 7T CREAL, $ET
bho TTFx v I ~PH S /- mHEL, A 282
TRDOV = THEMCHB SN S, BRERKE, 33—
b3, LESHERZERTE 52720, S5I1CHH%
PEBTE 2, HFV—VOREOHEEL, V=YD
BEOELODEZEET L2012, #7F 2V y Fal
AL 79, §V—VoREDIELDEXE S, £TO
V=V Ilb5FHREY f LB, it A—4
HBEF) BE—VORSE, FI—-VOLT V7
MIUTH L, ERFTELETHHERT S LISERR LY HH
L72EREERIZE > THE Y — v ORERE BT,

-
=

TTEo ﬂmﬁzu#sfﬁ?*b BIER : SERME
l e $ =10 log (B
,/ #48 SEW: nEZRAL

n = 101og (B/8)*

IF X+ J;f
Fh &/— ORBERE
A -3 B: 1% €38
2 NI & 55% (ER
"f‘ [
M 3
gi p: iy
WA GE (pu) AFEEE (pu)
BIBR AR B#itk
K8 REMORERT

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.

nZ®RRICTEEI LV —VREEET 7 VROAAE
bEERD, TORERRINCL Y, IWEER 3 %11%,
E5D0 & 5§ B55%MMIR L 720 T O, HEEEIEZ KR
T, REOF I HP Tl ER 2 KR L7

EER T2 LD RO FECRERKR L L%
X572,

3.3 HERBO/NTS > XERET

BMET TR, wW{2phDF—aK—
A L7z S TIERERERE R
DVTIERE, EROBEREREIIL-- T, A0
REINT A=Y BREETHIEI DN, FEDE
KUEFEDARIHET DN A—F, HbHWE, EHOE
REREE BT ARG A =7 BT ADETH B, |
EAEDNG XA —=51F, HEOEEZ N EXE 57,
HTMOMRKT 2B &Ik b, 2k 213, WiEE
Wz 5720 ERolmErs K& T L, Mk
TOEENEMT 5. ZOKE, HEFORLIIKE
{7, HERFEEROBEL EIF5 72D BE % [liET
WESLEERY, RERESKOBEEWMEHL, L
HoT, ﬁ@ﬁ@@ﬂﬁﬂﬁx yhshE, BE, 2R
BREZEIRETLIONEFEENGHELT, $XTO
EoRMEET ¥ —F v b u}\hét&:@/“? ¥ ARRET I
Bl b,

M9 ZEkRT S5 2 —F LHBEO BB E R, BHEICIR
L27THEARE 2, MR T 5RkEH YT A — &@E
HhRME LTESTERT L, 22 Tx1, x2, ...ixH
R FIME, BETFIMESEDOREIIT 2 =%, vl, y2
BHEERPHASORERERTH S, x1, x2, ... %

Y MR- T
OISR RHELS

hZhzeE1, 2, H3IKE (L2TEEKR, T,
N &) ITEALSEI L EOFHREERLTVD, OF

D, EitXg A—% x1%, HEIKBIITNE, HEIL
AL, BERIIAEL, BELREIAE AL ILER
LTwa, FkIZx2, x3, ...0yl, y2, ... IxF
6%@F%T&T®E&Abﬁ’owfﬁbéoB%ﬁ
LR NE, ZRFROBERBER L Y HEH¥T
A— 7 OMAEDEE NBHITELRZ EAETDH 575,
HMEREOEIZ WESE Dy — AT, ZhEhoS

BEy

168,
166
164
162

160
158
156
154

T |

A—SRELR y,

LT
17 fika”Vb
[ o

Y= Yoy ¥ 85.3* (5 Xog): Vo3 8535 3}033‘& .
Xy X3 Xq X5 Xg X7 Xg Xy Xjp Xy X2 X3

8
- 87
65
63
81
59

9 ERBHRMN



278 EEDAREHE GHIS0A DBN

AXRAR 2 —E ¥R

IO
P10 ZERTERE & pASERRMERE (ReaHhre/ EoR1E)

A—5 LEROBRE —RBEL L. 208, FEK
By, y2, . BT RTHERMBEHNICAS x1, x2, ...

DA E LR AEFEICTRD 2, W0 F A —%

ERBIELARRERT. AL, v, v2, ...09H

HLORFEN L EREICETAFy—FTHY, 1.0pu &
HEICH T AR E(BEA ThH b, 2T, EHEE-
AV ME1.0LE, FhPAMOHERIZOWTIE, 1.0pu
UTIChsb ZEDRERINTVWE, WTHOERMEREIZ
L TCHRMESELDNG  AEFEERTLE L HIC,
Fl—&ix % R E L - fEpk & i U CHR30%, mE
F560%M, BEI0%EE EH L7z, b, FHEEIIN
—H% CD50Hz, 60Hz StHRREHE o T 525, K
Bi1X60Hz A TH Y, RBEREREK I EI B
CRERLIEEMELTEL,

3.4 MEEBLUVERM
3.4.1 {HEERIE

BEOPERBIINILE 2ot BRRBEER
GH1550A OZhFHEOKE, 136MW, 60Hz, J150.85
TI398.75% % Em L, 110MW, 50Hz, 77%0.80Ti
98.77% (& bICHhEMEBLL L) ZER L7 I,
50Hz, J1%1.0TIX99% % B2 2% L, BERERE L
TRIEEBIHVEERLE o720 B, GHISH0A X
50Hz/60Hz & E LT a0, BRMEI LTI

99.1 3 99.1 3
99.0 | - 10 99.0 P
989 989 O
98.8 pf0.90 pf0.85
: - 98.8 /ﬁ pf0.80
3 987 ‘ G| g 987 S 7l
¥ 98.6 # 98.6 -
Rogs | /// R 985
98.4 Vi 98.4
983 |4 98.3
98.2 98.2
98.1 ‘ 98.1
60 80 0 120 140 50 70 90 110 130
Hj}J(%MW) HA (MW)
(a) 60Hz (b)50Hz

B IR ERE R

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.

12 A YTES (LT 55

7 B

B i

#%1 GHI550A #7G

TR

i et

P

HH I
W] 136MW 110MW
BT 13.8kV 11.5kV
ik 314 0.5 0.5
PAES 0.85 0.8
1] 82 5 3600rpm 3000rpm
kol class B class B
mEE5 class F class F
EyES 98.75% 98.77%
B A ANSI C50.14 IEC60034-1
BR 82dB (A) 78dB (A)
, . RN (7 -5 &) H B i
WA BB (=7 74 Wy —, 4L HFE)
g ZBHEAR160ton DLT

LEFHTWAEA, 50Hz, 60Hz FNFNTHAY <A
AFTHNIEESICEMFELRLI T LDWEETH S,
REBOBILER1IIRT, 3%, BRELE, HEL
DIEFLRERE ko,
3.4.2 REREEMIEER
FEMREFEEFMABRORNM 2 K127 T, ZORIE
BT BRmER AR L, MERERICECE U 72 SRR
EROREEL FRBOKFTH S, A%, Fmm
DY TEDONIZERTEROMER, BRIV
BENREEL Y 2 RENE CHEZFET 20
B TH 575, GHISS0A TlIEIREEH & FEMICIH-
TimEY 2@ R E THALT, EEHT
DERSREZENETE S 272 o 4i%, ShmsR s
REIZZEIEA L, EBRYOREN MRV L EE
BHE L7z

4, £& O

EHREBEMIROKZGHBERTEETEXS
HIBIE L, BR, ar iz b, BRR, BEENE,
EERS & il 72 L7 GHI550A 2SBR & h, HAREBRASE
TL7



279 BARAZZ—E 248 Vol.34 No.4 2006.7
ek HERES B B (20 2)
/IR (I0MW LLF) HEROREE
Ml EHE
MAEDA Yoshimitsu
F—T— N FHEERE RN, B2, DS 3. ABEEFES
S G : synchronous generator, exciter, bearing, rotating rectifier, efficiency,
AVR (Automatic Voltage Regulator)
1. 3CBHIC B1, K2, 19854FEUBEOFT A Y-y a—TVx %
HAE, MW ROREHEOE AT 2 [ L—varDRBEBEBIUVRERERE2 75 7/LL72 D
b CNIXBENFEDOHMDBH A0S, ZANVTF—DFER DTHb, "REMIZ ZBETEBEEIIMT TS
FREOBHEIPS2 -V 2R L—v a3 YEO/NGHE P, REFECRZ EEHEMICEERIRKRECI ENE
FOEANWIMLTwLZ s, BIUEHBHLOTN Z 50

PokkA LRFEEVEEET IR R oTE L EHH
HEZEZoh, 5% ZOMMIEHR bDERDbNL,

HRE-E L RES WA

800
700
600
£ 500
;,; 400
7 300
200
100

1985 1990 1995

REBEE

2005

[o—R&m —o—EEA |

K1 HRY—ErREAEER"

HRAS-ERBFRRMN

4000
3500
3000
Z 2500
Q} 2000
#1500
1000
500 |

1995
BEBEE

DREFA WEER

RBEAERA

2000

K2 HARy—Eri

JERszt  20064E 6 H24H

FEERKASH REY A7 LHERIEN
BB EEIRAFLILYTZTY) TER
T671-1280 IR EET AT X & 1000% H

* 1

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.

BEEBETIE, ZROBMWBRONEITZ S - ¥
RERYREE, BELTBY, BENTOHREARER
EREMAL TS, ZOREROBIZK 3|
CHORBROBEIZOWTHEMNT 5.

IR,
LTI

2. REROBE

2.1 REBOERHER

FEOBEBEE LTiE, KL TR4@D LI
FEEND, K4 0K, BEHOIE L NEERE L TR,

2.2 FEHR

KL CRERLEARBICGTTONA TR E25, F R
y—VC U RBHROBEE, TAF—EU v r—YRHIC
P ENEZ EHBEnZ e LREENZEAENS,
MR BESFORBERESECSESIC, JEERE R
BEAARANIER ST HENICHHT 5 2R RH
ENBEZERH B,

2.3 AHAGR
KRBT GO72m AL LTidERmiis, XK
FWAK, KGR, WMEXe E0H 5798, NEFERO



280 B (10MW LUF) REEBROKSH BAA R 8 —E FR5%
R ®1 ZEE - AREEETOLK
" = 5 AR
—m MAiar mE o e BeE B T M %
" IR S R i
ANEBBES i 7 B B
e -
k¥ M RREL 70
AR NA K —
BHEE LD X CE: A%
; LR p = - SN
P m/ﬁ I%ﬁi%ﬁ?‘%ﬁ% (BT L) B £ E 15 5 RREV bt
L FHBERLETH ___ REEL PEEE D TEH
CPORRES e 8 L) BEECRA | @R T A
L &% HE vy EET 8 & - " —
5 BROHOERE S G or =) B 5 F gk L DR HHEYNK ems— K
A R R AN DT w5 RS R
Bl DEBRE S (F - %4R)
X 4(a) FEMBEERE)
BUkAELY s | T
-
14

X4 (b) FEEARERE2)

Lop - ) BT ER

R L

ME s B EE
o g KW “

X 4(c) SERHERELR03)

&, BLALYRHCHEARXOZRGEA LA RH IR
bo 7B, NUIFKERTEMEOEEIZIE, KGR
HEhb,

HO#EEA ROEE, HEFIZH) 3727 7 vtk
D, WEGERAA - EEFRLBZRET 5,

2.4 BEETF

BlEE 1213, AEE L 2BEADH 525 10MW LIF
D/NRIFEERTIZ IR b EORED S BEE OREAR
TWAT BT —ANE L, 4BBTRIEBETLAL

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.

Sy 7H Q

s«v4 ‘ j\ =80

F
L)
i
IO =
Zﬁ;

W
=

)ﬁ?

73y k- Wy k| | et

K5 RY—T#ZOHEE
Thh, BlICELFEOHBAELL T,

2.5 ®%

BECH U TEERAOIADVEZ, ) —T#%
BWEHEND, WIMW I TIRZANYEZ2RAT
AT lbdHAHY, MIBEROSZRRETFER, #Hi5
REOBRE ENPLIAFVEZTIIRL, AV—TH#
ZERBALTWS, NERERTHEHAINSL R —TH
SOBEER S ITRT,

2.6 EERERIE

PR CRELABRICL - T, ERERZHHL T
RET LD, TOREBROERZ BT 572000
MBS RERB ECHIFIONE, - FRIOEG
SETEECEERNONT B HERED DD, BRI
HZELD A 7- AR B SR 2 BUY A T B,

2.7 *0ft
REBOZOMAERE LTI, BEHILODD X
N—2b—%, W% XUCEETFERSEORE A
Y—Faf N, HREHREHOEHE L EWY AHT
LhTWwWb, 2EFEOBEEIE I OMICHHKE NEER
REDOREFHY—F AL VRTINS,



Vol.34 No.4 2006.7

PEL (10MW BIT) REBROEH 281

3. REHOSH
3.1 HERABRE

R R ERIC I, —&HIC JEC-2130 (2000) TH #A
B, 2B L Cwd, ABRTOGEIRE (RERDS
GITHBEERE) 1340CTH Y, WELAFORNMIX, 2
OBRELEEL L TRESNDE, —F, FAF—E
YA, BEEEIE L TCEOHAFENTE L
5, ZLOHAY =¥ VIR EREZ 4T > T b,
2%, WRIBEMECEHICHOZHEML, BURICH
N CTEET AHHEITo TV 5,

JEC-2130(2000) # A L= T A ¥ — ¥ EBERII,
WEIREAMOC TORHLHEIRE LTW5 720, BidRD
HAY =¥ OREICERET, BAIREIMRNE ZD
HAY =W EbE TRAEFL BRI, RRER
EXPRVRICIIRBPE VA SR e, HREL
TARBERRFTORERER D, £2T, TRAI—EV
YA L 572 JEC-2131(1985) TH R & — ¥ v ERE[F
HRER MEIN TV S,

B, FAI—EAITHRAGHIZERALTWA5E
Th, BREBOBERIZOVWTIIGEHZ LaWEERE L
HY, ZOBEOFEEICOVTIZ JEC-2130(2000) %
BHLCREICNT 242 RE b0 EEL S,

3.2 45
3.2.1 ERETH4

HAY—¥ U REBERBORRTEZ, BHEERL AR
BEALTHY, BERTHESORELTERSINS
r— 234w,

BL, FERBHOEKREEOBRT, HEROHEL
W2 & o THEERMOENREOEMAREZEHRT S5 —
ANHY, FEE,OOEEER LT 570K E
BT 78 A KREL LIZEROREREERSNS
BENHD, TOBEIIE, FEHRERETEZITo TEIEL
TWwh,

3.2.2 WimR

REBROAMNICERNEREAMERINS L, HK
T ORIEERIERBFERROBRAFRICHENSL Z &
b, INPHEEFBZ S LBERIBBTLIL
ERY, TORFEFMEEHREEHT 2, AMI D
ETHEREERIE, RRERERETIIS v E—F U X
OBWFITHRNDZ L &b, BRERERICD LB
RERDOA Y E—F L RATRBEDOAL Y E—=F L RITH L
TREVWTENEL, BRBEIRKAMEHENL L
Ehb, LoT, EREBELITHIRERTHMEFREDOA
REVPMEIZRAZ b kv, 2B, FHEEER~D
FEAERHERERI AN —TARFEMREEIZT
MTEENIENESECSET 2B ERO ST EIPHI %
FTAERESA V) o THHEEN TV,

—923—
Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.

3.3 E%=EL
RBEBOREBN LD, HAF¥—¥Y rOESEL

e X BHEREROBRAINRD SN S, BERES)

/iy, AIdoEEEROGEMERTIWER AD TR

THILETROOND, FHEBLEBDO7-DODT K% L

TICHIEE T %0 2B, INLHIFETHILAZDOTIER

, —TTDBEEBL L L, MOBEENEMT 55

ENHBHDOT, M= NVTHEIRNE DR EIT o

3.3.1 #WBOERE &

1) [HERFOMER /NS L LTHERT &G L OBEEIE
KRBT %o

2) BHEELZR/IBEELT, $IFEORVWT 7 X & T 5,

3.3.2 HROEEEE

1) BEFHLONMEERESL, SRILOEERE LT
WREZIRMT 5,

2) BEEFHOMFHIERZEE S ST TRIERD D
DEMEHT 5,

3) FEFSHGOMBIIREOH VM EZERT S,

4) EERFHOMBHIAREO B MR AL T, £H
L 2R T 5,

3.3.3 BEEFEEABOBESE

1) AETHEROHHRELRL L, BRBELZKH TS,

3.3.4 EEAFTROERFE

1) ABFOHERYA X /NS LTERPEIZHA
BRRIZT B, T2, WHIMBEHNSE, 1580
BEEEMEE5,

2) BFEARIC FRP SIEMMME 2 AT LT, @
BTN VWL D ITT 5,

3.3.5 REAROERS® ~

1) BEROFERY A A2 KELLT, BREEEZ T 5,

4. BhEEE
4.1 BhEFE
FMRERIRBEORIEOME ) B (A) Z1EY,
Wk O 4 U B HRAVER (B 2HUAZLIZL-
TREZIT).
C O (#4) \RABAOZERT AR, i

E- 2 5 20 i

PR T S el

i s
Bignoi o
Tkl BERLERE,

X6 JhREHEOBE



282 B (10MW LITF) BSR4

BERARXE2—E 2455

CEMEEX, COBRMIIERERZRL TRAZER
IVER FIEIC L ) ORI EN D,

DFCBAMSEH S h T a2 REN RIS RICDWT
RBRT 5. B, M6 ITHMELRT,

4.1.1 HEHX

O RIEK 6 \RTHRIC, F ORI Z BRI T+ 2%
(EX-Tr) 2L CRERIBIIEEL /20 TH 5,

COHRNIEEENIRL, BEEREOKE S b
BHRE~NSLRLD, ¥ U EBRERDE
L, »6WaHEHEHORBRIIEZ HHAINTWS,

FAY Y FELT, MEEEREREDLI VATV
7o, EEIFRICIZOEBIEER L LT, BERERES
DEE 2D R, RFEMIEIEEER % Fif L Tt
FTIEDNTELRVWI EHFD LA, BEOKTFRETIE,
MR ERIED R TE L2 &, NIRRT
IIRBACEAROBYGERT 2T 2 212 L OEHRERZ T
CERAETHHEIERD, TORBERSE ERAE
nTnb, ‘

4.1.2 PMG A=

SRR | SRS O — 3R & HEK T B R ARLA 3
B (PMG) #EOMT, ChapmiEs LTRET
5HRNTH A, RO HETL L, BEROBS
B IZEERIIEELTVEHOT, £V LEE
PBEEEEBRLTW5,

EoT, COHFKNTEMIBEIAETHD, SEr
LOBEREBREINEE b, 72, RFETHERICD B
ERE R L THIRT2ZL25TE %,

2L, BEERICAKABARER PMG) %HD
57280, BERKAETENKE L 2 2EN1D 5,

4.2 HEIERERESR
FERNIELE POXKE LB ICHEIWICHES
LERETHS, COABELRES (AVR) IZRER
OWMNBEREZHENL, POREL-EEBEEHEL T
RVNREAE DO REBR L RIS 57 4 — F Ny Z %
ToTwhb, 7
AT, TV NVHEERO A BEEWERH?S <

7 HEELERBESRIE

—24—
Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.

HY, WAVNALEREEER L - SHREREIC X )l
DEELEMBOMEE EXTEE L TETVE,
AVR OMBER 7T IRTE L DIC, ZOMEDO %
T %o
4.2.1 V /F#&E

HEBOWTEHE (V:voltage) # BBEROEEE
(F : Frequency) WCHBILCTHERTE L2V F
BRE L M 5, HEROBBEH (ME#EE) »MET L
B, ERBEZHEIT L0120, KRB
BREBIMS WV EERBEICR TRV, RIFHIC
P o TIEE C#Eixd 2 &, BEIRIC & b BhaEkE % Bl
THIENDHE, TNEIET27-2DOBENV /Fi#
BThb, AR (MEEE) K850 L%
DONTAEED S, BEBUIHA L TR T %
Z L CHlEBI#EEFILELTWS,
4.2.2 {REBEE

CPUZEZHWETFIYZVEHEIE O AVR TH 5 129,
AVR N CPU OTUEB M %247 ) WA A TW5 0
2, — R TH 5B,
4.2.3 Ei%gER AVR

EBERERI AVR T, RMIBEHTRELZHB NI
TOREZMIML TWw5,

1) Ehhissng

2) Bhigis sy 7 b A & — b iEE

3) HE)IRFHERKRE

4) ABJhEE, ARBRE, BB R

5) RET— 45— THEE

5. BEAERSA

5.1 RE®EG

K81k, HREROIGZBRKEDOEETH S, BEL
AABRIZ IR~ e HEDSH D05, FICHEMBERBREIC
TEHBTH I EHEWV,

5.2 HA42—E_ REEE
F—V U A—=RIZTI =V, Rl REEFEA
EhBL TN A= 70L, SEBEEE LTORER

8 ZEEBRABIKI



Vol.34 No.4 2006.7

AEL (TOMW BITT) BEE OIS 283

K9 HRY—VyREEBEMT T
FERELTHRT 5,

5.3 HRAZ—EHERE

MOWHTAY - U BEEBOMVIFERETH S5,
F—E U A—HIZTR—ALTHAY— U L RERE
B LRI, Ny r— VR HEeTREREBRL LTREK
T 5o MIFZY ¥ VBRI NNy =212 n
L1, WEFER Y r— Y OREHIAEDEL L
VLEELD,

6. TG
6.1 EEBMET
FRERANOWHNZE R O BE5 % ol b L Eh =R 2
METsZ i}, REROREUZHRT LEELFA
Y ETHY, FEEBEONELRLFHHIFLIZBNTEF-T
70T —D—DThHbho FEEBNMBEEIRED TR Tk
ELT, fEkD O EMEEHEEYD ), ZHITES P
BT HF N Ry 7O 2 G ARG E SRR
bOTH5b
SFMMEHHETIC LD, @R BREORE EH S,

BIEBDZETIRE LA MERBYRER 2 RO B LD TE B,

BRI AERERELZ AW Y 7 P TERT
EFNVEERL, ERTHEBLABEREGZTNT S
LX), BHMBEFERELTV S, MNIZEERT—
5 DN EBITH %o

R I V25 OEEREMICE Y, ZRITOGMKE

FEAT B MBI e > TE T %o LM CIRBES I

Iz, BEEOIRERBYRERLE S FEFHIEL Z EWT
X, JOFEMICHEEOBEWTFHAETE S,

6.2 iREICHEEN :

REREZRETT 2B LTI, BRI RERSE
BEREBERE R L 2V XD ISR 292 2 &AE
BEThb, —MIZFHEERFEII& RS X ML AL TIKRE
ZZRILTETIMEL, AREREIC X 5 EAMERTZ
T, HEREE L IR TR T 5 2 & 2R

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.

P10 BUFAT H B

LTwWh,

F 7, iR, RAUDINT, BYERLISHES»H
LIV 2 ERL, FHTLIHEOR
PRIGTR L CTHa e ZE&E 2R T 5 L IR LT
%o HMINZIGIIEHT S 2R T,

K11 S h AT

6.3 EEIREN

RO, SHELERD LT, BT
AT AR ERICINB L, BWAREEBRT 2 2
EAEEE %5, HERGEBRINICE SN F— S I2 kY
BRI AT > TS, ML BT T 2
F2WITHE & D R ERRLAF IR R R RIS % 1R 5
CEBUETH b,

HEAETIRT Y E 2 — 5 OBHRLIC X ) ARERES
FA 22 RN A B A 5 AT R B XD 1 ), B
MRS REEFVTOFEL T ko TET V2, &
BESIRAT DAL X ) BRBF ORBLATRETH 5.



284

B (10MW LITF) BB O

ARH R 5 —F %45

X12 BRI EG)

7. 8HYIC
IANVF—OFEBFEFUENLHR, 55 E /Y
Ay —E U BEROBARG LB FHEEIND, it
THEEL - RERD ZO—BlhidE2nTh b,
SBITE LI, B I 2L —Ta v EREMLT
REROTHEZ LINEDT, BEL-RBLZ2ERIET
WSFTFETH %,

2EX®
(1) BAa—Yzilb—3Yavtry— (JCGC)
-V Akl —TarIAFAEEE (Q005FER) 20064
3 A31H%AT

RI1212 BRI B % 7R T o

SOV OVOOVVVOVOVOOOOOVOVOVOOOVOOODOOOD
OFXESHE -HE- 17O

Yaryv7 b7 OBRE
B, YU RIT A

RNy va v
F—=

WD 28 D - 2% FEAIE 2
FIUEAE R Al
s X - | H18/07/20-21
HABRES LAMMIMMORR I | Kbl ¥ | o |RBRSERETL
T ER e e | ¥— S8R URL : http://www.kansai.jsme.or.jp/
B DM FBRA L 7 | [
Rt %) R
WP . H18/07/27-28
T I B oy g | (RO AR B AR Bl
A% %1 TEEH S < oL | WP BEE| o [EHEIRL Y s —BHR
A BB 9 ET FREERIR 2 By URL : http://www.rss21.iis. u-tokyo.

ac.jp/

H18/08/24-25

& — RIS

5 — R 2 %20@?1/7:/;7‘/ - W #WJ‘S%?%EP%‘*«" i |TEL : 03-3944-8002,
AR R 7 FAX : 03-3944-6826
YT ER— )
AR 2 messEmn s wxox | VNOUED | | DR
EipaY BNz SRR O RIET 5 ke URL : http://www.kansai.jsme.or.jp/
H18/09/15-17 BARREDZESEER
A ARG F4 H ARG FAEA2006 | UMK %% | URL : http://www.nagare.or.jp/nen
BEFy v 5R) kai2006/
. N - .. | H18/10/20 WRUHR ML Ze TEE S HP2R
inlalnang fon Jean JRFRD | gmmmar | % [RRIER BB
" = MHEHF v 282 URL : http://sections.asme.orgapan/
2nd Directionally Solidified | 111 19,040 FERBREER iR R FERT N
DSEC 7 — 2% ¥ 3 v | Eutectic Ceramics Workshop | - W14 x> 2| B AT &
TEFTEES (— Bty I /}E\:—ﬁ TEL : 0836-54-1072, FAX : 0836-54-1073
IAT—=0vavy) E-MAIL : hqgtwaku@violin.ocn.ne.jp
FE20MBUETRARTIEY VR T T A
; . SE20mBAE ARSI FE S R | H18/12/18-20 2 |[ETRAZFHR RENER
HARRBDFES | ) SR B | o)

http://www .nagare.or.jp/cfd/cfd20/

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.




285 AERAR 4 —E L3R5

Vol.34 No.4 2006.7

5 T0E A o

DR O Y — VPRSI 2B B WA

A Research on the Improvement of Surge Limits on a Centrifugal Compressor

WE g

UCHIDA Hiroshi

Abstract

aY R

IWAKIRI Yuji

MA BE

KASHIMOTO Akinobu

An experimental and numerical study on the surge limits of a turbocharger compressor was done.

Firstly, we developed an effective casing treatment which has curved wall cavity. Secondly, we tried

to use variable inlet guide vane together with the casing treatment. They made synergistic effect on

reducing the surge flow rate compared with using them separately. The surge flow rate was 40% less

than that of the casing treatment at pressure ratio of 2.5, which was 55% less than that of

conventional compressor (without casing treatment) under the condition of VIGV setting angle 80deg.

CFD analysis showed that the reversed flow through the tip clearance at surge flow rate was

prevented by using of the casing treatment and the variable inlet guide vane.

Key words : Centrifugal Compressor, Surge, Casing Treatment, Variable Inlet Guide Vane, CFD,
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Fig.7 Meridional velocity distributions with and without casing treatment (0.51G., 0.88N.,.)
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Study on Noise Reduction in Turbofan
(Effects on Performance and Noise by Improving Outlet Angle of Impeller)
HIRANO Toshiyuki* MINORIKAWA Gaku™** SUZUKI Shoji**
MIZUKI Shimpei**
ABSTRACT
A turbofan has been widely used in various industrial fields. In recent years, the need for a turbofan
with higher pressure ratio over wider operating flow range under quiet condition is arising. However,
the noise usually increases as the increase of the pressure ratio and the widening of the operating flow
range. In order to solve these contradictions on the performance characteristics, the impeller with
different outlet blade angles were manufactured and tested. When the angle was properly chosen, the
aerodynamic performance characteristics developed without the increase of the specific noise level.
Keywords : Turbofan, Rotating Noise, Impeller, Outlet Angle, Velocity Fluctuations
NOMENCLATURE
D/D,x 100 : Clearance ratio between tongue and tip of
impeller [%]
D: : Outlet diameter of impeller [mm]
B, : Inlet blade angle [deg]
B, : Outlet blade angle [deg]
¢ : Flow coefficient [-]

n
W
A

c

INTRODUCTION

In

: Total pressure efficiency [-]
: Pressure coefficient [~]

: Power coefficient [-]

Ly (A) : noise level at point D [dB]

Ls (A) : Specific noise level at point D [dB]

e . Non-dimensional position of hot-wire probe along

asing width [-] B

recent years, since a turbofan is becoming

compact with keeping its performance, the rotating

spee

d of the impeller is increasing. Consequently, the Modified (Imp. 2~6)

noise from a turbofan is getting louder. Thus, in order Figl. Tested Impellers

to prevent the noise emission, it is important to
establish a design methodology for a Dbetter

Table 1 Blade angle of tested impeller

Impeller No. B 1(deg) B »(deg)
* Z DFIE2003F M S 1/ IGTC THREESNZDODOHT Imp.1 20 40
BIIGTCHXZAELIVEEODH L b0ZHERBLZDO Tmp.2 25 65
T3 Imp.3 25 75
* Post Graduate School of Hosei University, Mechanical Tmp 4 10 75
Engineering Course mp.5 19 90
3-7-2 Kajino—cho, Koganei-shi, Tokyo 184-8584, JAPAN Tmp.6 19 120
% % Department of Mechanical Engineering, Hosei University
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aerodynamic performance and a quieter noise at the
same time. Aerodynamic noise generated from a fan is
generally classified into rotating noise and turbulent
noise. The rotating noise becomes predominant at the
blade passing frequency and its harmonics occupies a
large portion of the overall noise level. The blade angle
is an essential design parameter of the impeller and it
affects not only the aerodynamic performance but also
the rotating noise caused by the periodic fluctuations
of the wake. The present study is an attempt to
develop the aerodynamic performance of a turbofan
by optimizing the blade outlet angle without increase
of the noise level. In order to examine the effects on
the improvement for the aerodynamic performance
and on the noise, and the fluctuations of the relative
velocity in the outlet flow were measured.

EXPERIMENTAL APPARATUS AND METHOD
The tested fan was a single suction type turbofan
having an inlet and outlet impeller diameters of 333mm
and 450mm and inlet and outlet widths of 111mm and
151mm with 12 vanes. It was so designed that only the
impeller could be replaced. The tested impellers have
the circular-arc vanes with the backward-curve as

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.

shown in Fig.l. The original impeller (Imp.1) had the
blade outlet angle f,=40°, which was regarded as a
conventional value. Generally, the larger blade outlet
angle decreases the outlet relative velocity, and as the
result, the outlet pressure increases. However,
concerning the increase of blade outlet angle, a little
work has been reported in a turbofan impeller. In the
present study, the modified impellers having larger
blade outlet angle than the original one were
manufactured (Imp.2-Imp.6). The blade angles of the
impellers are shown in Table 1.

The performance tests were carried out in
accordance with the JIS B 8330 by the apparatus
shown in Fig2 The flow rate was obtained by
measuring the pressure difference of the outlet orifice.
The rotating speed of the impeller was maintained at
1575 rpm where the specific speed was about 700. The
noise level, which is A-weighted sound pressure level
was measured at the point D, 450mm away from the
center of the suction cone, and the 1/3 octave band
analysis was done by using a FFT analyzer.

It is assumed that, when the blade outlet angle is
too large, the high blade loading at the trailing edge

will generate the strong flow separation and affect to
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Fig.4 Characteristic curves for tested impellers

the velocity fluctuations of the outlet flow, which is
becoming a sound source of the rotating noise. In
order to clarify the mechanism of the noise generation
and the relationship between the strength of the wake
and the noise level, the distribution of the relative
velocity and the velocity fluctuations of the outlet flow
were measured. A single hot-wire probe was inserted
into the casing along the width shown in Fig.3. The
position of the probe in the direction of casing width
and the radial direction were represented by the
symbol e and D/D,, respectively. In order to observe
the time dependent velocity synchronizing with the
impeller passage, the signal of the probe was triggered
by the magnetic pickup attached to the impeller shaft.

RESULTS AND DISSCUSSION
Performance and Noise Characteristics

Figd (a) shows the aerodynamic performance
characteristics of the tested impellers. The modified
impellers (Imp.2 and Imp.3) have the higher pressure
coefficients ¥ than the original one (Imp.1), especially
in ¢ >0.15. In addition, the maximum flow rate of the
Imp.2 and the Imp.3 were greater than the Imp.1 by 10%.
Though the efficiencies of the Imp.2 and the Imp.3 were
lower than the Imp.1 at the lower flow rate, these were
much higher than that of the Imp.1 at the higher flow
rate. It is clear that the higher blade outlet angle than
the conventional one can improve the aerodynamic

performance substantially. However, the power
coefficients A of the Imp.2 and Imp.3 were increased
in proportion to the increase of the pressure ratio.

The curves of the modified impellers having much
larger blade outlet angles (Imp.4, Imp.5 and Imp.6) are
shown in Fig4 (b). The pressure coefficients increased
for the Imp.4 and Imp.5, having the blade outlet angle
of B=75° and fB.=90°, respectively. However, the
Imp.6, having an extremely large blade outlet angle of
B=120°, decreased its performance significantly. It is
assumed that the Imp.6 caused the strong separation
due to the steep curvature at the trailing edge.

The noise characteristics are also shown in Fig4 (a)
and Fig.4 (b). The overall noise level Ly of the modified
impellers with the blade outlet angle of £,<90° were
larger than that of the original one by a few dB. For
the specific noise level Ls, taking into account the
aerodynamic performance, there was little difference
between the original and the modified impellers. Thus,
the modified impellers except Imp.6 attained the
improvement of aerodynamic performance without
deteriorate the noise characteristics. However, only
the Ls of the Imp.6 (f,=120°) became much larger
than the others with the decrease of the aerodynamic
performance. The specific noise spectra of the tested
impellers (Imp.1, Imp.2 and Imp.3) at the flow rate of
¢ =030 are shown in Fig5(a). The rotating noise
which has large contribution to the overall noise level
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Fig.6 Distribution of relative velocity of outlet flow in a direction to casing width

appeared at the 315Hz of the 1/3 octave band center
frequency including the blade passing frequency. For
the modified impellers except Imp.6, noise reductions
up to 4dB in the blade passing frequency, approximately
6dB in the broad band component over 1kHz and up
to 3dB in the overall noise levels were obtained. As
shown in Figb (b), Imp.4 and Imp.5 had the same trend
as in Imp.2 and Imp.3, in the present experiments. A
certain relationship between the blade outlet angle and
the noise level was not observed. However, Imp.6
increased the specific noise level in all frequency range
with the decrease of the aerodynamic performance.
Thus, it is clear that the larger blade outlet angle up to
90° can improve both the aerodynamic performance
without deterioration of the noise characteristics.

Measurement of Outlet Flow

The modified impellers improved the aerodynamic
performance and noise characteristics. That means the
larger blade outlet angle is effective. In order to
examine the effect of the improvement, the outlet flow
of the impeller was measured.

Fig.6 (2) and Fig6 (b) show the distributions of the
relative velocity of the outlet flow measured by the hot
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wire probe at the flow rate ¢=0.27. The horizontal axis
shows the position of the hot-wire probe along the
casing width, represented by the symbol e. Here, e=0
corresponds to the casing wall on the impeller hub
side, and e=1 to the casing wall on the impeller shroud
side. The outlet of the blade is located from e=0.12 to
e=0.46 as shown in the figure. In case of the modified
impellers with the blade outlet angle of B, =< 90°, the
relative velocity becomes small as the blade outlet
angle becomes large. These show the same trend as the
pressure coefficient in the aerodynamic performance
characteristics.

The velocity fluctuations of the outlet flow at the
blade passing frequency are shown in Fig7 (a) and
Fig.7 (b). The vertical axis indicates the root-mean-
squared value of the velocity fluctuation level denoted
by dB. The velocity fluctuation levels were large at
the region where the outlet flow directly flows,
especially at the impeller side plate. It is due to the
flow separation generated from the side plate of the
impeller, and it becomes the strong noise source. The
levels at e=0.28 044 are
corresponding to the increase of the blade outlet angle.
On the other hand, Imp.6 showed the different

o~

velocity fluctuation
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Fig.8 Time histories of velocity fluctuations of wakes
(Imp.1, Imp.2 and Imp. 3)

tendency from the other modified impellers as shown
in Fig6 (b) and Fig.7 (b).

The time histories and the variations of the velocity
fluctuation levels in the radial direction at the side
plate (e=0.44) are shown in Fig.8 and Fig.9. When the
clearance ratio between the tip of the impeller and the
tongue is small (D/D;=101 ~ 1.07), the velocity
fluctuation levels of the modified impellers were larger
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Fig.9 Variations of velocity fluctuation level in radial direction

than the original one. It means that the modified
impellers gave the larger source of rotating noise “*
When the clearance ratio became greater, the
amplitude of the velocity fluctuations was gradually
decreased. When the clearance ratio exceeds 1.07, the
levels did not depend on impeller types. The rotating
noise is caused by the periodical interference between
the outlet flow and the tongue. Thus, it can be
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estimated that the velocity fluctuations of the modified
impellers were larger than the original one, the
rotating noise could be reduced by widening the
clearance between the tongue and the impeller.

CONCLUSION

In order to gain a higher pressure ratio in a
turbofan, the blade outlet angle of the impeller was
modified and tested. When the blade outlet angle B,
was increased up to 90°, the aerodynamic performance
characteristics such as the pressure coefficient and the
maximum flow rate were improved. In addition, the
specific noise level was almost the same as the
conventional one. By the measurement of the velocity
fluctuations of the wake, it became clear that the
rotating noise can be reduced by widening the
clearance D/D, = 107 in the case of the modified
impeller, having the strong velocity fluctuations.
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2. BEMBARE—-E>

R1 2005FHENEECERTES W)

X4 Size [/’ Small Unit [##! Medium Unit| A% Large Unit|] 4 8 H
~735kW 736~22,064kW 22,065kW ~ Total
T & a-r e won e om o |ax| m o | e ® on
Application Code | Units |Output (kW) | Units | Output (kW) | Units | Output (kW) | Units | Output (kW)
S L IS X%EE
N—AH .I\%Eﬁﬁ BL 18 4,392 24 129,610 32 | 4,642,740 74 | 4,776,742
Generator Drive for Base Load
¥—27o— FREH
Generator Drive for Peak Load PL 0 0 1 3,200 2 58,580 3 61,780
g 5
3!5%)35]5%’%&1 EM 147 55,098 | 118 210,718 0 0] 265 265,816
Generator Drive for Emergency
7 i H
Merchant Marine M 0 0 0 0 0 0 0 0
5 73 H
Military Marine MM 0 0 4 48,543 0 0 4 48,543
Fofo 7ot 2 H
Miscellaneous Chemical Process PR 0 0 0 0 0 0 0 0
# i) JH
0 0

Education Xp 0 0 0 0 0 0
ze L H
Air Conditioning ACD 0 0 0 0 0 0 0 0
%. » fie MC 81 7,109 10 11,434 0 0 91 18,543
Miscellaneous

PN =

- Total af 246 66,599 | 157 | 403,505| 34 |4,701,320| 437 | 5,171,424

EM 60.6

4 20054EH B4 ERKEE (%) K5 20054 B NEE (%)
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F2 2005FEMBBIAEEARRE O W)

X4+ Size |/ME! Small Unit|## Medium Unit| kK% Large Unit| £ H 5
~T735kW 736~22,064kW 22,065kW~ Total
BB O a—-F | &8 | B B (A W B | B B H (B B A
Kind of Fuel Code | Units |Output (kW) | Units |Output (kW) | Units |Output (kW) | Units |Output (kW)
WALRA A X
Liquefied Natural Gas LNG 0 0 0 0 0 0 0 0
P
2 Ifz;;;l‘lfal;(Gas GNG 0 0 3 25,920 19 | 4,026,730 22 | 4,052,650
Z | BAbES R
# | Liquefied Petroleum Gas 38 2 110 2 3,000 0 0 4 3.110
" -
# ﬁﬁoffvf Gas GTW 13 3,863| 23 108,290 0 0| 36 112,153
Gaseous| 7 5 P
Puel gﬁzozf;:f 7R GOG | 0 ol 0 o 6| 161,340 6| 161,340
BIFEA R /B (F Z48) A GBF/
Blast Furnace Gas/ GCG 0 0 0 0 4 276,000 4 276,000
Coal Gas or Gasified Coal Gas
2R =
;Jub ?(jil /bt 15 3,973 28 137,210 29 | 4,464,070 72 | 4,605,253
Vv MRE1F
i1 Aviation Turbine Fuel No.l| ATGL 0 0 0 0 0 0 0 0
O
R Kerosene T 107 14,851 27 46,875 1 41,000| 135 102,726
e ow
Gas Oil K 44 13,045 20 86,943 1 25,370 65 125, 358
b
Fuel He(avy 0il No.1 H1 80 34,730 82 132,477 3 170,880 | 165 338,087
gﬁ?ﬁl bt 231 62,626 | 129 266,295 5 237,250| 365 566,171
F DB
Miscellaneous Fuel MF 0 0 0 0 0 0 0 0
P =
DTotalnf ) 246 66,599 | 157 403,505| 34 |4,701,320| 437 | 5,171,424

GTW
22

LPG

01

B6 2005FEREFNAEEEREE (%) 7  2005FEMEFIMAEE (%)
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X4 Size|/MMY¥  Small Unit|## Medium Unit| K% Large Unit|] & M B
~T735kW 736~22,064kW 22,065kW~ Total
i is, BB N (BB OB N (BB M D (A% OB h
Location Units [Output (kW) | Units |Output (kW) | Units |Output (kW) | Units [Output (kW)
ifok?ﬁa;fo 6 2,700 6 6,690 0 0| 12 9,390
fohokit 18 6,389 2 4,800 0 0] 20 11,189
B E
Kanto 48 18,425| 72 129,840 5 528,080 | 125 676,345
H i
Chubu 40 13,600 31 103,850 2 540,000 73 657,450
|E5| Ijinki & 18 6,604 20 62,375 0 0| 38 68,979
A
=
{ﬁ; g]hugo 20 7,335 1 1,600, 0 ol 21 8,935
B3
ISE}llikok 4 1,085 2 1,600 0 0 6 2,685
Domestic " M
Use Kyushu 24 9,774 11 21,523 0 0| 35 31,297
g]kinavff 2 550 3 3,600 0 0 5 4,150
*
ﬁiineﬁi’ropulsion 0 0 4 48,543 0 0 4 48,543
U A
Marine Ausiliaries 0 op 0 o 0 o 0 0
i;knojil 66 137 2 2,794 0 0| 68 2,931
EIWENG N
.VS\]f?) ;otfl\d‘ 246 66,599 | 154 387,215 7 11,068,080 407 | 1,521,894
i\?orth fmerica 0 0 0 0 1 264,500 1 264,500
Sl S
South and Central America 0 0 0 0 4 409,400 4 409,400
P Zsi: 7 0 0 2 9,790 11 11,682,000 13 | 1,691,790
H 2 N
I (j;ce(fniill 0 0 0 0 2 306,000 2 306,000
o
oM
0 0 1 6,500 3 810,000 4 816,500
For Europe
Export|IH v #
Fomer Soviet Union 0 0 0 0 0 0 0 0
2l ®
Middle East 0 op 0 o) 0 0p 0 0
1
ZfZCz)i 7 0 0 0 0 6 161,340 6 161,340
i 3
ﬁﬂ;ﬁ ?I-‘OU?I\ At 0 0 3 16,290 27 | 3,633,240 30 | 3,649,530
P = ,
= Total at 246 66,599 157 403,505 34 |4,701,320| 437 | 5,171,424
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F4 2005 EHEREI M A ESBA TN kW)
K4+ Size|/’MH  Small Unit{$# Medium Unit| K% Large Unit{ & H 7
~T735kW 736~22,064kW 22,065kW~ Total

¥ OBE B AR a-F|RE| M H (B W H AR W O (B B Hh
Driven Machinery Code | Units |Output (kW) | Units |Output (kW) | Units |Output (kW) | Units |Output (kW)
td @ B G 231 59,627 143 343,528 | 34 |4,701,320| 408 | 5,104,475
Electric Generator
1 & B PRR 0 0 4 48,543 0 0 4 48,543
Propeller
Kox v 7 W 15 6,972 10 11,434 0 0] 25 18,406
Water Pump

o =

H " 246 66,599| 157 | 403,505| 34 |4,701,320| 437 | 5,171,424

Total
PRR 10 PRR 1.2 W10

X8 20054 HBRENSM B EEATHE (%) B9 20054 MBREIREMBI M I EE (%)

%5 2005 EMHNEFHNAEEEERCHED W)

H A K 4 kW) B Wi
Unit Output Units | Output (kW)
0~146 77 807
B 147~367 77 18,975
Small Unit 368~735 92 46,817
0~735k W -
/NEF Sub Total 246 66,599
736~4,412 137 237,152
o 4,413~10,296 14 89,230
Medium Unit 10,297~16,180 6 77,123
736~22, 064k W 16,181~22,064 0 0
/&t Sub Total 157 403,505
* M 22,065~44,129 16 477,320
Large Unit 44,130~ 18 | 4,224,000
22,065k W~ /&t Sub Total 34 4,701,320
& it Total 437 5,171,424
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#6 2005FREHAAFRAY - HENEEBRERFEN W)
X4 Size| /M Small Unit | % Medium Unit | K% Large Unit & M N
~735kW 736~22, 064k W 22,065k W~ Total
M & a—-F | A WA =5 ¢ Woh =E4 W A =E ¢ Woh
Application Code | Units | Qutput (kW) | Units | Qutput (kW) | Units | Output (kW) | Units | Output (kW)
N—A2u—-FHEEH | BL 0 0 3 6,500 4 693,300 7 699,800
g ¥—2su—FREH | PL 0 0 0 0 0 0 0
)% EHEHBEH| EM 0 0 0 0 0 0 0 0
Domestic/Public Use 0 0 3 6,500 4 693,300 7 699,800
WEEM /A~ & Sub Total
R—2u—FHEEH | BL 18 4,392 19 110,820 1 316,200 38 431,412
¥—2su—FREH | PL 0 0 1 3,200 2 58,580 3 61,780
g FERREH EM 147 55,098 | 117 206,718 0 0] 264 261,816
A z %) fis | MC 66 137 0 0 0 0/ 66 137
Domestic/Private Use 231 59,627 137 320,738 3 374,780| 371 755,145
ENBHEHE /N & Sub Total
EMA&FT Domestic Use Total 231 59,627 | 140 327,238 7 1,068,080 378 1,454,945
WO RN—Ao—FHEH | BL 0 0 0 0| 19 2,511,240 19 2,511,240
g ¥—suo—FHEH | PL 0 0 0 0 0 0 0 0
% ¥ HREEH | EM 0 0 0 0 0 0 0 0
For Export/Public Use 0 0 0 0| 19 2,511,240 19 2,511,240
WMEER /A FF Sub Total
W N—Ao—FREEH | BL 0 0 2 12,290 8 1,122,000| 10 1,134,290
%‘i ¥—2so-—FREM | PL 0 0 0 0 0 0 0 0
)% FHEHREEMH| EM 0 0 1 4,000 0 0 1 4,000
For Export/Private Use 0 0 3 16,290 8 1,122,000 11 1,138,290
WHEFHE /N F Sub Total
&R For Export Total 0 0 3 16,290 27 3,633,240 30 3,649,530
& |N—AU-FRER | BL 0 0 3 6,500 8 3,204,540| 11 3,211,040
¥ |¥—2u—FEEH | PL 0 0 0 0 0 0 0 0
Wik wmeram| EM 0 o] o0 o] o0 of o 0
Public Use 0 0 3 6,500 23 3,204,540 | 26 3,211,040
H¥EH & Gt Total
N—2u—FEEH | BL 18 4,392 21 123,110 9 1,438,200 48 1,565,702
B lv—yu—rgmm | PL 0 0 1 3,200 2 58,580 3 61,780
i FHEHREH EM 147 55,098 | 118 210,718 0 0| 265 265,816
z ) fis | MC 66 137 0 0 0 0| 66 137
Private Use 231 59,627 140 337,028 11 1,496,780 | 382 1,893,435
BEMH & & Total
#w & Grand Total 231 59,627 | 143 343,528 | 34 4,701,320| 408 5,104,475

Note : Code Explanation BL : for Base Load PL : for Peak Load
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EM : for Emergency MC : any other miscellaneous use




308 20055 H X # — B > RUBIMRME EMHRET BEHX 2 —E2E5
3. fiAARE—E> 4. BHigw
KT 200F5—KTzy b F—RI77 -2 I” F9 2005 BAGHA EAEDS L UBKE
I S
AEABROMS (kN) X 5 See I
EEAN 26 AZAbARY o, CABRENEmm | B No. of
No. of Units Thrust Class Diameter of No. of Units Models
LR LR Compressor Impeller
1 EHL AF A B
Maximum Thrust at Sea Level Static Condition Class 1 0~ 100 3,329,493 92
Class 2 101~ 200 27,137 30
Class 3 201~ 300 615 23
Class 4 301~ 400 115 18
R8 0054y —KY v T} y—KTuyT -2 Iv Class 5 401~ 500 122 15
L 3
EEABRRUHT W) Class 6 501~ 600 189 13
X 5 0~735kW | 736kW~ eV Class 7 601~ 700 223 12
Size Total
. N H:Il jj,\sez N H:'l jj;sgz N H'_ll jj;g@ Class 8 701"" 800 21 4
i ﬁ n.& Output Eﬁ Output E.& Output Class 9 801~ 900 136 14
Application |Units Units Units
(kw) (kw) (kw) Class 10 901~1,000 0 0
e B
Fixed Wing Airret 0 0|0 0|0 0 Class 11 1,001 0 0
1 & E Total 28,558 129
- )?757}13 4| 2,636 |39 63,429 | 43| 66,065 =2
Helicopter R R fiE A 2 12
?ﬁﬂ})%ﬁ.ﬁ.ﬂiiﬂfﬁ 17| 1,147 0 0 |17] 1,147 No. of Companies which supplied Data
Aux. Drive Unit %3 BREOTRLIRS — Y Tho.
A &t 21| 3,783 |39 63,429 |60 67,212 Every model is an exhaust turbine type supercharger.
Total 4 ARBUL, ERBEESMEIOMM 2T S ERT.
%2 EBHEHEFEERHD The figure shows total number of superchargers over 100mm in

Normal Output at Sea Level Static Condition impeller diameter.

%5 FHEEREIEIOOMm 28T 452 R,
The figure shows the total number of superchargers over 100 mm in impeller diameter.
10’
3329493
10°—
(] 4ma%  No. of Units
1 B 23 No. of Models
27137 28,_5_?8

10°

3
10 515

223
189 136

, 115 122 m 129

10 92— 1 1
30

! 23 18 15 13 12 2l 14

10—
4
. 0,0 0,0
-100 -200 -300 -400 -500 -600 <700 -800 -900 -1000 1001- FEt
Total
JEM R EAME (mm)

Diameter of Compressor Impeller

10 200548 IEERERUBREK

—50—
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TR RA I | 200648 REX ROBR7+—74, Bk

FH=ZAEY 0oL Ebh s TEEHHEME (FB
) CEZNEMLOBIR) THEERYDOUHDS
HISHIZ, #HRBE&THRO TRELARUER 7+ —5
A %, kD 5 FEEHKET9LDOSNE 28 TRIRD
PICRERLE LA, 2B, BHIZWEDEA LWIFK
WKHEINERY IEKRTLA

EHROT U v VI REBKR K E b TR SR 22 5 5
THEROEFHEEEEICTRNEEX, K¥EL5TIED
LW BOC#EEY TRBRFOREEREARESHE O
KBITT, FATRICHS HERRR Z SRR OEER
FICTRZET2HENTEE L,

BAOSHRIEZFEETESDREERATRAY - U
WEBOAWFER LY "TAKERBEHATRA Y-V ORH
Efgm tBELTEHR e 27 FCTHEHROD
F1,700CH/ AR5 — ¥ OR%E) ORFRELREHE
F L7z RO Z —FRESa—F 4 27 -
BEEZREM, ThIIARY - TONDTOREBE
RA DT AER T RIRBEER 2 ERANOHRE L /- ¢
BABTL, _

KICFHERR SRR T % )V F — R 28R = A L ¥ —
EHRHEEROBKEREEAE LY THBIER DV
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