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Micro Gas Turbine, Cycle Performance, Technical and Social Problems
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YIFNAE BNFT VD) PO RERIERE L TR
MBS 24TV, DRIT R Y — ¥ & LTI Esnyzs)
ROBWEBEOREE R ChboAf 70 F 25—
Y oid, BROBEIT oL REE, B Mg
DEELFAMRZTVWE, ThLHIZMEINh, BETYH
XA UHRAY—EYOREMfTbh TV, 7, 4

ESA LAY —E U EHWT, a—Yxrlb—
varvREBEE LTEMELITDRTWS,

ZZTIE, BT ATA s USRS - ORS
Wine, RENCBITA/NIFT RS — ¥ ORE - SR
IOV THHBIZBAT S L L B, BUNRRMESRR
EOERHHIZ oW T H MHEICERR 5B,

2. ¥A47OHRE—E L OBRIRK

B L7zFy 72 HOBERZEDT, BETHI
HHEREFTLOTRIICENA— I —OREN< A~
OHAY =V %RT, FY TR TR, TR
DA R, WHRREEICHET 24O P LRLED D
DWH b, FERIZ, FHEElliot (21X 80 kW Bk b @
bdH b, T/, BICEBE L P o 7278 NREC 28
FAEKOREMR X CEAMN 30250 kW, FEIE
33% (LHV) o< A4 70 H A%~V v %, Turbectt

k1 ESloOFER~vAf7ul Ry

E-X 3 Capstone Honeywell Ebara/Elliot
ML __Model 330 Parallon 75
R BIEXRRAR |BABRHOIALPGERREA R)
AKBAE (KT, B5hm, 704)
R 55 psig 75-85 psig
AR 1THBEETAII BEBEEYAIIL THEESIIIL
=AW AN kW 30 75 60
B ihE % LHV 26 28.5 27
[EEE:T rom 96,000 64,000 115,000
FEAt 3.5 3.7 a4
F—EAOERE|C 840 930 #5900
A—-EFUHOEE|C 593 650 #1 600
HARE kg/s 0.7 0.58
EHRESEH \Y 348 400-480 3%8 275, 120/208% 3%8 400-480
Hz 50/60 50/60 50/60
R NOx |ppm <9 @15%0, 25 @15%0, <15-25 @ 16%0,(h" A ¥4 $)
<30-50 @ 16%0,(H A B )
HREE °c 271 240 250
BRETHRILE—|kd/h 295,000
kW # 82 EIKEH A #5990 £ 102

BE dBA 65 @10m 65 @10m
NHsHiEH mm 1,900 2,163 1,800

w mm 714 1,219 800

D mm 1,344 2,334 2,000
B kg 490 1,295 1,000

BERaZA 2001428 19 H
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BRETORBEOYERIZIZ—BOEMRILILZT NS,

3. ¥/ /70HX42—-E>DEE
3.1 BREMLSONRG X5 —E 2 OHREST
INISTTNTRAY —E Y OBREOH M AK#EDP S, 1
MEETA I VHRAY—C DY A4 7 VEBEIREHEL
THhb, I THRESMAEE LT, EMHEORKEARE ),
% 15%, §—Y OWBMEn & 80%, BEFDIRE
I e % 85%, BRBERDE % 99%, HEMAIE % 97%,
BEBOZLAMENRKEE 3%, FAMENELE
5%, BREESHENIREE 3% & L, ERIEED 2% %
BB L 2WHDEIREL TS, XS —ELD
AORES 157F 15C, #—¥E ¥ ALEE (TIT) %
900TC & Lzt &Y% A 7 VEFIERIL 27.5% TH 5,
RIZ, BERODERZHMICEZ L EIIREERD
YA 2 NVBNRE HEEGOBRYYRLOMTRLIIZ, £
DEBHESFELGZLFEIHER 21, ZOLEDY —
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%2 ERNOELRNITRAY -V
=HE HL7OXR—X]| JBEIE ZESIE % 5—Eo
(18,8 EE8H) TR LRF L
BAL (NMGT-2.6DX) (S5A-01) (T-62T-M-2B)
3T T30, 50 &T5H or i JetA—1,JetB, #HHEHA13A
or JP-5 JP-4 or JP-5
YA 7R TMEES AL | 1BMBFMTA7IL | 1BEMTAIIL | 1 BT I
/AHAH 2.6 kVA (24 kW) (71 kW) 50 kW
B E % LHV 10 8§ 13.1
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L THRBH R ERE~DOHSHIETR L, SFITKRKICS
FARFEOFE DTS, Elliott & Rk, 4HFICHEK
AEDED 60 Hz A OEREN T 0, TORRRE
TIEARERICEIBFE LG TS ERHL TV 2,

3.5 Turbec (IH Turbogen)

BNVE(E ABBHOY a4 YV IRV Fx—TH5
TubogenAB#t2%, "4 7V v FVEHEY—-E V¥
DEM % R—AATH>TEZ10KkW D I—T 2 F ¥ A

F4 ayxrYUoRE

TA-80 TA-200
Power 80kW 200kW
Voltage +480VAC “—
Speed 68,000rpm 43,000rpm
PIR 4:01 4:01
Recup.Inlet temp. 1200F 1234F
Recup.Outlet temp. 600F 634F
Efficiency 30% 30%
Bearing Qil Lubricated —
Hour 27,000Hr -
NOx 18ppm “—
co 240pmm —

K10 arzyyrnE
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bec HHICEH L7 Az —F VENOEED 9 HLLE HIZOWTE, EBEERLED, FLERLFEREINS
3K - BFATHDRL TV E0, BN 7V 7%0 Iy, ERRLEIATFAMELEL LTk TE
BT~ ORRA LR L T2, 72
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YHEMiE ABBHO Ny r—VFMi R A Lk &+ v M7 — 7 5EEER | stand-alone power
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RIIEE o 12EDORBPRE T 2, kD A —F— o WBh B IR E
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o E 75 59 L, 2001413 4,000 5% BAEE UL CARBBIAEEICA B,

4.2 Honeywell

NO xRE | 15ppm (@15%0 2) 1999 48 10 A IC4ERE 4 FBORETIB LB T L, fe
R 70dB (A@1m) THF 134 (N, dLkT54) & OWTERBRKIC X

ARG % L CTIbk @ Honeywell & &4:1C & 21-F
RHIREZIC K, B - 5T - RTFORBEMIIETL
TEEbiTwb, HRIZBOWTLHBAHENSE LE
7 Distributor 8 X OHEZL I 2348 & L THIIE
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REBITEREIED D LEZ LNTWZIZHEDH ST,
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121, GE27 /5 A\, Honeywell 12 F A, #4075 A\ %
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A7 —EYDRROWHA vy T4 73, i
WBOREEAYFF UV ADES S IZhH D, BIKRTDH,
$700~1,000/kW BETAFWETH ), BEIFHET
B 11 A i, SHICSI0BETFELbDETFHENS, Pk
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Planning and Development of a Turbo-shaft Engine For Commercial Helicopter
(Second Report : Structure, Stress and Functional Design and Verification)
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UCHIDA Seishi

-3 W EHE
MORISHITA Susumu KAWAI Michio
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MIY AKE Yoshiaki TOHYAMA Kiyohiko
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Commercial Helicopter, Engine, Compressor, Turbine, Structure, Stress, Planning,

Development, Type Approval

Abstract

In Japan there have been no commercial gas-turbine engine which was developed and finally reached
to the practical use. This time MG 5 series commercial turbo-shaft engine have been developed and re-
ceived Type Approval from JCAB for the first time in Japan, and MH 2000 commercial helicopter
which installs two MG 5 engines entered into service from October 1999. Here, some engineering con-

tents of engine and main components are described, mainly for technical trend, structure, stress and

test results.
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A Study on the Pulsating Flow through a Pipe Junction
(Numefical Simulation by the Method of Characteristics)
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TASHIRO Shinichi KONISHI Keiji
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Turbocharger, Pulsating Flow, Unsteady Flow, Pipe Flow, Junction, Branch,

Method of Characteristics

Abstract

In the study of matching an exhaust turbocharger to a diesel engine, it is very important to know how
the pulsating flows change through a pipe junction. This paper aims to improve the accuracy of a flow

calculation using the method of characteristics. In usual, for the boundary condition at a junction, hy-

pothesis of whether constant pressure or constant pressure-loss-coefficient is adopted. It is well known,

however, that pressure loss coefficient of a junction changes much with flow rate. We propose a new

procedure for connecting a pulsating upstream flow with a downstream flow in which the pressure

loss is taken into account dynamically. As an unsteady pressure-loss-coefficient, we used one measured in

steady state quasi-steadily. By comparing calculation results with experimental results, it becomes clear

that this procedure improves calculation accuracy remarkably, especially in the prediction of flow late.
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Experimental Study on Spray Characteristics of Prefilming Airblast Atomizer

ek = B FET
SATO Yukinori TOH Hidemi
Wl T | e

WATANABE Takeshi NIIOKA Takashi

F—7— N B, REEESE, KWRWMATR, BB, Yoy b UV, FRI-E Y

Spray Characteristics, Fuel Injector, Airblast Atomizer, Combustor, Jet Engine,

Gas Turbine

Abstract

For recent jet engine combustor, airblast atomizer has been employed. This airblast atomizer has ad-
vantages of good atomization and strong air-fuel mixing at high loading, while disadvatages of poorer
ignition characteristics and narrower flame stability region compared with pressure atomizer, because

of poor atomization and poor spatial fuel distribution at low loading.

In this study a prefilming air atomizer is proposed, whose spray characteristics, that is, fuel droplet

size, effect of air velocity profile on fuel distribution and etc. are shown. Also this paper deals with the

influence of the configuration of the venturi passage existing between the primary swirler and the sec-

ondary swirler at low power on the droplet size, the droplet size distribution and the spatial distribu-

tion of fuel droplet by experiment. As results, it was found the atomization and spatial distribution of

fuel depend largely on the configuration of the venturi passage.
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Strength Evaluation to Develop the High Pressure Turbocharger
(1st report Evaluation of the Blade Vibration)

ah S

IWAKI Fuminori

Abstract

E{ y{?} % *1 EE{ D j@ { *1
MITSUBORI Ken TAGUCHI Hidetoshi
WE T CPE e

CHINO Chitoshi HIRATA Yutaka

It is necessary to apply a turbocharger with higher pressure and more volume flow rate to improve

the output of the diesel engines. It will be expected that such a Turbocharger is to be used for the die-

sel engines in the near future. One of the important technologies to design the turbocharger is the ac-

curate evaluation of the strength for turbine and compressor blades at the resonance operating condi-

tion, because the failure of the blades occurs a serious accident in the market. To evaluate the blade

strength at resonance operation, the stimulus value is a very important design factor and its value,

however, has been out of the accurate estimation. Then, we tried to estimate the stimulus value at the

resonance condition from the resonance stress and the logarithmic decrement measured through the

blade vibration tests. The acquired stimulus values can be applied for designing of new turbochargers.
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Surplus Steam Assisted Gas Turbine Power System

kil BE pEE IR

AKIYAMA Kazuho TATSUZAWA Masashi
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UJI Shigekazu CHTYK Oksana
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Gasturbine, Powerplant, Unutilized Energy, Surplus Steam, Steam Injection

Abstract

For the purpose of mitigation of carbon dioxide and fossil energy saving, a new gas turbine power sys-

tem utilizing surplus steam energy generated from incinerators is proposed. This system is constituted

with one compressor, two combustors and two turbines. In this paper, present status of unutilized sur-

plus steam energy from incinerators is considered and parametric studies including exergie evaluation
are carried out. The results of analysis shows that this new gas turbine power system utilizing surplus
steam is evaluated as a effective system for mitigation of carbon dioxide and fossil energy saving.
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