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Development of Electric Power Converter for Wind Power Generation
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Abstract

Like solare power generation and fuel cell generation, the wind power generation which is considered to be a
clean, inexhaustible energy source serves as one of the new power generation systems to meet the current situation
where the global environmental problem is drawing greater attention, and in overseas countries, it supplies some
of the electric power on a commercial basis.

Inverter technology has recently found many aplications in the industry and consumer fields and is used for
the generator driven by the propeller type wind mill.

The inverter technology is utilized in a power converter which has been developed to use varying wind energy
as a stable electric power source and to acquire energy efficiently. This paper describes the outline and control
system of the power converter and shows the test data for it.
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An Autonomous Vehicle Using Laser Scanners for the spacious rolling field
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Abstract
This paper describes an autonomous vehicle for spacious rolling field. For vehicle navigation, the vehicle has
a dead reckoning and a laser scanning system that determines its current position with maps that are set previous-
ly. The laser scanning system scans reflecters of known points and detects the angles of reflected laser beams.
Vertical laser scanning enables it to detect them when the vehicle is on the slope. New algorithms for this system
provide real-time vehicle positioning and proper selections of reflecters for the spacious field navigation. Experimental
results show that the lateral accuracy of 0.1 m can be achieved, that is generally sufficient for vehicle navigation.

The resulting software of this autonomous vehicle control system has been introduced to commercial products,
including ‘‘Turface”’, a driverless golf cart using magnetic field sensors.

Lﬂﬁbfkwwkiﬁ WCHHL L 7z L — R
REERBEHL T, XA = AflEoFEEIC
X OMEEZEIT 2, L—WMiEHHY X T A0
MEESNTELD, TATED LD RHHDELEN
FefEHNCE R 3 2121, ISR TRIESD B -

| B - 8 0 [

TV 7 85555 D YFL O JLHEPH 2 DR D B 2 A
W%, V- LRSS 4 K ERLTIC
FshE ralfE e i KR 2 HIN & LT, Wiks

HEDHTET,
%Ainﬁm%ﬂﬁtwéﬁaﬁﬁtbf,%
¥, Fv Rvazy 7R ELAvenTER
Ll eE O

HMMWMﬁ&tL;%74¥® .

25 e DAY 7

FHOMEC LD, s h 2 7EORREAENK
&L, ZOARLTTIE, RO D 2 RESERKH
TOMAETORBIIE LY., /2, Ty Fra
=V 7 AORERERRT 2 ke LT, ik

" BT A R TS

_8_

1es
(1) HABERIT 2 L RRZADBAATHE & 2 2855

WHRAET 5.

(2) FRNFIC & B v — YRR OBBIED

R,

(3) FETTH RIHE 22 fEIRAS—HH D FLHE L 7¢ B SUsHA

OFEPFANICIRE S 5.

ZIT, INHDOMERERRTIH L VL —
VAIEF S 2 7 22 EBEL, K TREROD
% BT T b {3 AT RE 2o M GET T 2 B 4 x <
TADN - WREHEVIEL, FrEDBEENREFRT)
ERK L 7.



Y NEREHRR

1994-3  Nol7 BAETHEL L —FRBHIREAETER
AFETIE, OV —FAiE A E LT BY, BEEYRBETOAREE RS> TWS
AL, Hilis AT AOBE L AEHHIY R T A, i) O F R OFEER 2 iR s, (B 1)

B, EBRERICOVWTHRET S

x£1 L—HREES T LD BEEMEE
b= B B 7]
XHIOEAT R E 6 km/h
L EEHRIKEE el me s
BHAMER +20°  TEHAIAT
i FEHED b D REHE & 4 3E
& 510)
x%#% F - FRERSHALISA D 5 0
Wl FSH % BRI
X% N RE B mA50m

2 ElMIATLOBE

(BRI HIZERE & LT, HigHz e —9
B ESE R I N TV

T3 SRRy, ?&)D—X%ﬁ%ﬁlf’?
TIERR L, HROFGIEEECATI SIS, B,
R EN L TE—y T s B, BLEH]
iz, E—2IcTiTbh, ZFEEENL TEA X1 s EHRER X
Tim BB X 5. i, EEVL Y 2R T

X2 FXPMERH



BAETARES L - FABERRXEAETER

YINKEHLHg
1994-3  No17

3 Vv-—YEuEFHAAFR

Bl ONT B, FEARMICIZALS O BE 2 > 5
PHEEALCTy Fra=y7h5RcE vshaiL,

Z DR &2 v —LEEH e TBIE S 5.

7 v F v a= 2Bl T —RE 2 Ak
THHDT, I TIRHAEEIELELPHEIC
ERELIV—HERHARIC OV TR S,

B ICHEHR U 7o v — DS 251 & i B ikE
L7z 31ED A Z v, v —3 R E KIS ER
L, KEHMADESZ NS & BM2EIC 3 DD
A & ORI E %2 B 2 54 138 D il &

[21.[3]

A1 (E3)
Y
C1 (Xel, Yet)
A

C3 (Xe3 Yed)
C2 (xa, Ya)

X

3 MROMEIEFRIE (FRLIRE)

AWtFETIZ, R TI O & S kv —iiER
HEAREE T 5780, UTERTHEO»DH L »
A Z2lTolk.

(1) HAMERIL T b KEHAIC L — % % RG]
e T30, V—¥REKREAMICIMZ, T
EAMC Y ERT 5.

(2) A CRBERRLFTE O KEHALS & D
BB kB3 5.

(3) LTI, B 2 (70 T 3 {0 KEHADZ
HAMT =2 &Y, MNBFTEDHRERT7 VT
Ve 2 L.

(@) FHHATEE 2 B T Eo -, BT R
2 % IGHADH A 2 FREHR L, v—#
ZNEENE 3 B ZF N ZE Y T B EHA (3 1)
Z[HIRFICIHY, ARCERER S 2 il T,

(5) ILHIPHAREIK 2 EITRIRE L T 2700, KKEHA
DflAELEZ, HRVIDEZ 5N 5,

3.1 L—YESJHEBDOLHEA

LV — R ESEE O (B14) 12D Talin
3, BZNEEIZ, T OKREHEICESR
Sth, o, EEREIORY TS S E )
— N ETFIcbEREESND, KiHED» S DX%:
ZHITrEarru—SRBREELESH, 1
> b b — T 3R E O A RN H D 11
shrca—% ) —x > a—¥DED» S %
aHIS 5,

Ak & B REE R IET 3 720, KEHA
(2—FF 2—7) KADRNK & BZHEEN
HOZIERORICRE R T 2 A XD,
FIFGE D EHED & DZHDEEDH > Fu—7
KERESEES.

C)

4 LR ABOMLHEL

3.2 AEE7ZLTY X L

ek, v —HEZNAEE L A & F D 7 AE
SHlY 2 T A BV TIE, #IBIREETO 1#1AT
D 3B D KEHEDZHFifi 0 & Z Al O 5B T
HEIT 2 k2B TRRIC O 3 2 Bl &
fcis”

KW TIE, BEIL 2SS TYH 3 o o K&
DAMIHEHIITE N, MEIFETELZ T VT
DALEERLE., (B5) Thbb, HEON
iR 7 bV & REHEDZ NI T s v ORED
5, TR T 3702 KE HRAEIT, HiH



vINERERE

1994-3  Nol7 BAETUREL L — B AXEAETER
SHEIC & D R TOMEEHHE T2 0 3O R I x
o : cl-@mw OISR E Ak
ThHo. \.. T, APERT 5.
Bl V1 = AL 1 V1 keos.a 5
BB = B e VB g 0 g
EV—?_’_)‘ _)}COSﬂ @\ ......... c2
@ IV BR=R TG e R VESH R0 se ! A
Y "\@ ﬂmmwfﬂmmAb
: ; TR HX
5 (51‘(2.03)——((:2 (3,C4)
C 2(Xc2,Yc2) 02«.:
A s e e AR
A HAEHING ;?75?®Emwwzwxnmm €2
. = 1 AL A (=) B
egﬁ - g% Vi3 Hent » (03, UL B M e D R FI
LT 4
P e - g %
(X-AX1,Y-AY1) P2 (g- 007 . ; R
Siﬁ; S0l g 1 ca
(x-ax2,¥-Av2) % e
R re & (W LT 0h04)
A .'. :. C 5
1
: A
A C 3 (X3, Ye3) 6 FARMHEDGYH A
C 1 (Xc1,Yel)
HEEE 2D 4T, FRRFICAEERHIE 2175 .
X Z LT, #ilihEHAD MO A G b D =
P1,P2,P3 : 2¥NE AT AR, FIFT 2 3HOKREEAE, Zh s
C1,C2,C3 : REHMANIE X3 %% LV — R E O A D EDOY) ) &%
0-201, 6-2682, 6 : HGHETHNL ZERMT 5. i e

V1,V 2,V 3 BEEETARZ by
- = —

y IBERC e S

>

M5 MEHE7ZLITY XL

3.3 MARSEOG Y A

ERD = APIRIC & 2 L —WAEEE Y X 7 A
EHGI AR TIE, EFTHIED—/H O KA D
WP ICBRE St JLEEF O RO B EEIT I

PHETHot, 22T, ARESEBRT 272
&, FIHT 2 KgHAZIERYI D # 2 T, L&
ETOFRBE2AREL 32 R EELLE. (H6)
SREMA DB @R, R, ZMAKEHERT 2
3D KEHADH A G DRIZ, AR O
KBIZAhSh T3,

AETTIRE, Hil O BAENTE A & D 3l KEHAT
EREh3=AFNCAZ»2HEL, »D, 3
AT REHAICH LT 3 B DONR#E L L — 2

AEbERIERYVIDEZ THEIC LD, RoHE
— L — ¥R NIE B OFF A b & 3, A
HEPHOBEIR D AHGET A RE L 72 5.

S 6, L— iRl 2R A SR T, JEiE
R U HcHE T SRS L LT, g 28 s
ni-%E, MHARREE R 2 HENE oS, £
TRV AT LTI, 1{EOREHAD—E KRR
HTERVEA, RIBELTW2 2{E0KEHAZ—
WA ET 3 =M R T 2 KEHEADWN, foizt)
ZEEL, ZO3EOREHRITH L TR 7z iy
5L — R NAEE RE D YT, EREET
I FkERAAT.

4 KEREER

RIR D L — FALEG T 2 7 2 2 L 72 A
AEITH 2 8EL, v —ALE GRS ORI,
KU, BH O RERETERIRD & % i1 & SRR
EEUETI—A2REL, ETEREFEML 7.

iR, UFOEY TH 5.



BAETHEELS L —FABEAXBEAETER

RERAY T3 ]
1994-3  Nofy

L — L EE RS,
| fZE | < 0.1m,
| AL | = 1.0° L BiFRE2E2. (®7)
G REHAO R ERIFE © 30m
c HlOETHE 6km/h (—iE)
BE I —ATOEITERTIE, EITHME: 1
~ 2 mHIC vV —HAEF 21T % S HAITE,
ETTHEE,
| i | = 0.3mZEHL 7=,
GRtE) o EHMADBERMIFE © 10~50m
- HlOETHE K 6kn/h
F 7z, SHELESRTE O A LIS O BB &
ZEED, EEBRICBWTEDSE» oz,
DEHICLT, FEDHEMERE (FR1) OFERE
HERE L 72,

b Re®

A X TE, B OILHEH 2 DEIRD & 2 AKE
FERHICB VT, L — LRFEHED S 4 N 2
W HBhETTAIRE 2 MEAGE TR B L, il
VAT LADEE YL, v—YAEHHIY AT LD
. (ERTEFE, R, EBRERCOVLTRR
el

BB, v—40iEEs 2 7 A% sk e

[s]

T R R N R TR
(2 | et i S TR R e
5wjo ----------------------------------------------------------------------
M A, SRR Y o LAl el PRI
= 2 oF ;
SERNO 5 ————

................. L HPSTRTY - T |

o Xy o i0}]

Sgig| SR e
2020 [+ e
- ETHR(x)

(Eeg]

F2L 0 e
#H+1.0}-------C e
LA [ = 9 o on e B (SO BTN
g 0 ‘OA : % ! eoQ IO ! i ‘
= Q%o opn =20 30
A e 30 .................. Q—O ....... Tl

T ort s EE

=20 e

- EFHFME(x)
X7 EHRRERE
P3, AHSE %8 U C 70 S A GETTHAM L, EREGH

BMINVT7Hh—b Ty —T7x—R, BFICISHRER
g (X8), "9BFEI0HITHTE & - 7.

THI-71( 127 MR |

.t RY

nes7 . 527
% HEBLESW
R/ (BESW

nr
202 hvRy

o ik ph| AX

el

r5 Ay 3y

S s u—0-r\Vy |

Ay AW GLR)

FAIY XL

X8 BWSFHEINLI7IH—t “4—7T—X" ~DICRER



pINEFHERE
1994-3  No7 BAETITEES L —YRABARXEAETER

| B W
(1] @k, b "EEMAOBIENE « 1T 4501
Hflo—FHiE HABMEESRCHE, VOL. 47,
No421,

PP. 1153—1160 (1981)
[2] W, 34, M T2 RoCR B A s 3 E 54
v ORI 7 =X B R 1S N g o
yyRY A, P31—-34 (1990)

ah

(3] #F, fih:"v—Yra—FFa—T%F|H 28 fdx H #Z #®) RS
Uz ZIRTCBENADALE « ANIHIER) AT A
L#IfH, P59—66, 5529%, F 8% (1985)



2= = A EY o
3% 17 5 X seaandy

HEIEE/GAN—X(ZL 7
{ENOx, S{EHEMHGHPHBE/GORAH

Development of Car Engine-Based, Low NOx, Highly Relisble GHP Engine
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Abstract

A GHP engine differs from a car engine in opeerating conditions in that it burns various types of city gases,
runs at a constant low speed, and is required to have a long service life of 20,000 hours. A low NOx, highly reliable
engine has been achieved by redesigning compression ratio, fuel supply system, valve gear and blow-by system
on a production LPG taxi engine. In the near future, the GHP units equipped with this engine will be placed in
the market. Our future targets are to achieve a lower NOx concentration, to establish a maintenance-free system
and to design for a longer service life.

The fact that a practical, low NOx, highly reliable GHP engine is developed by properly redesigning a car engine
indicates the possibility that various production car engines can be converted into gas engines. It also indicates
the way towards effective use of energy.
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Structural Analysis Approach for Composite Material of Small Boat
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Abstract

The role played by structure design in the development of a small watercraft is extremely important from the
veiwpoint of the safety and reliability of the watercraft. Moreover, the important target in the development is
to achieve reasonable, advantageous, optimum design. The structure analyses which use the finite element method
as a chief tool to provide information on structure design are utilized in various fields. The areas covered by the
structure analyses include not only the problem of deformation and stress under a static load but also many other
problems such as the large deformation problem for the non-linear analysis, the thermal stress problem for the
thermal anlysis, and the vibration problem for the eigen-value analysis. FRP and many other composite materials
are used for small watercrafts. Therefore, an analysis approach for anisotropic materials should also be developed.
In this paper, these structure analysis technologies are introduced by citing many examples ranging from computer
systems to applications.

This paper is a selection from the paper used for the lecture in the FAST ’93 (international conference on fast
sea transportation) held in Yokohama from Dec.13 to 16, 1993.
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Study on Tecknigue of Lowering Water Vehicle Noise Level
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Abstract

Unlike motorboats, water vehicles can be driven close to the shore at a high speed. It is, therefore, becoming
increasingly important that we give enough consideration to the people on the shore who might get bothered by
the noise.

The noise problem that people often complain about water vehicles can be attributed to roughly two factors; one
is the absolute noise level of the water craft, and the other is the noise level depending on the way the driver oper-
ates it.

In order to identify the exact cause of noise and find solutions to reduce it, we pursued the following steps in
designing new models;

a) measure noise levels of current models,

b) analyze noise factors,

¢) explore new methods to reduce noise,

d) verify newly discovered noise-reduction methods,

e) study correlations between actual noise level and auditory impression,

and

f) examine future plans.

We presented some parts of this study at SETC held in 1993. In this report, we will explain the part where we
measured absolute values of sound pressures and analyzed different factors of noise problem.
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Abstract

In recent years, the environmental issues, including exhaust emissions, have drawn wide attention all over the
world. The outboard motor is no exception. As a manufacturer of the outboard motors, we are performing the
development of effective emission control measures with higher priority. Electronic fuel injection is a system in
which the air/fuel ratio is controled to an appropriate predetermined value throughout whole operating range.
This is one of the fundamental techniques for emission control, and is the basis for the success of various other
exhaust reduction measures. Since the amount of fuel injected can be metered with certain accuracy, the precise
control of air/fuel ratio in an electronic fuel injection system largely depends on the accurate detection of intake
air mass. The crankcase compression 2-stroke engine is the dominant powerplant in outboard motor industry.
Crankcase pressure waves observed on this type of engine is attractive as a prospective device for accurate intake
air mass detection. This paper details the theoretical study and engine testing performed to establish the correla-
tion between crankcase pressure wave and intake air mass. It also discusses the possible application of this system
for intake air mass detection on a 2-stroke outboard motor with electronically-controlled fuel injection.
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ENGINE TYPE 2-STROKE, GASOLINE

NUMBER OF CYLINDERS | IN-LINE 3

DISPLACEMENT 1140cc

BORE x STROKE 82 mmx 72 mm

COMPRESSION RATIO | (1) 6.0 2 5.9 3 5.8

MAX. OUTPUT POWER | 69kw/5500rpm

MAX. TORQUE 130N-m/4300rpm

IDLING SPEED 700rpm

INTAKE SYSTEM REED VALVE

EXHAUST SYSTEM THROUGH-HUB EXHAUST
COOLING SYSTEM WATER-COOLED

FUEL SYSTEM ELECTRONIC FUEL INJECTION

ELECTRONICALLY CONTROLLED

IGNITION SYSTEM CDI IGNITION

Fig 2 Vertical Section of the model YAMAHA

90ATE Table1 Test Engine Specification.
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Introduction of Non-Flon Foaming System for Hard Urethane Foam
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