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Study on the Application of Methane and

Bio-diesel Fuels to Dual Fuel-type Diesel Engine

MATSUDA Hiroki, TSURUTA Ryo, YAMADA Atsushi, HIRAKO Osamu

We investigated the effect of BDIF characteristics improvement to reduce NOx and smoke when methane

and BDF dual fuel were applied to a direct injection type diesel engine. It was clarified that BDF

characteristics improvement is effective to reduce NOx and smoke by the use as a dual fuel.
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Production of Emulsion Fuel by Water /BDF and
Effect of Diesel Engine Exhaust Gas Properties

YAMAMOTO Yohei, OGINO Hiroteru, HIRAKO Osamu

Water/light. oil emulsion fuel is one of effective technology to reduce both NOx and smoke of diesel

engine exhaust gas. We focused on emulsion fuel by water/BDF to reduce COz2. We adjusted an HLB

level of the surfactant to 6 to produce W/O type water/BDF emulsion fuel which was most suitable for

a diesel engine and, with the stirring wing which had high shear power, was able to produce emulsion

fuel by stirring it. It was clarified that both NOx and smoke decreased with increase in water content

to light oil and BDF by engine examination.
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Gas composition of steam gasified herbaceous biomass

NAKAMICHI Takahiro and MURAKAMI Nobuaki

Summary

Regarding

Research on high temperature steam gasification method for gasifying herbaceous biomass has

been conducted.

The main components in the product gas are Hz, CO, COz, CH4 and CzHa. According to the chemical

reaction analysis, in the case of rice straw, wheat straw and common reed, the amount of reacted HaO

18 less than in the case of cedar.  As for CH 4, it is contained 0.15 to 0.20 mol per feeded biomass mol

for all biomass at any temperature. C2Ha decreases with increasing temperature, but does not depend

on biomass species

Keywords ( herbaceous biomass, steam gasification, gas composition)

1. #E

WA, A A~ ARIROERBED S, HEEFIHE L
RFTVWAREFR A A~ ZADOH 2RI BT 5 HAlT B % 2317
PhTns, LirL, KEROFEEHIAHRE I LERRFE D
W2 Lianzx, WA o JREZ IEERT D - ona R
F3@m< e BTz, MBICKEBIDETELREE LT,
BARNA A< AOFIABER EhTW5,

A F = ADH AEIFREOBITIT KR, ¥ — VR,
F AR ARG UTHRE S0, BB EO#ESR
ettt GREE, BUSK ., A A~ A, BUCEE R
RE) TNTEIMABLETH B, AFFETIE, FICEKR
HARRSICHB L b B EOREARE E/R L L,
MBRELTAXREARENA v REEGH G 6
DWW, KERE AR E Lo/ MO EZRRERE (3
A A~ Ak 2g/57) TOH AMERBRE FEhE L7z,

2. EBNAATARBOREHE
2.1 I"MATRY 2 TILOFEIRR

AT, Fibb, £bb, FBIUERD
4T NERIGRNTERL, HbeThEL VIR
fENTAXOBRHE, T ALEBRH L LTHR
Lz 3 =AY 7L ORIURBIZ RO Y
Th b,

bbbk, RGRHERT CHRE L e D
V) OFEX VR, fafEEBELZ0b, #iRTy
AT LT L EORSZEIR L., £72ZbbiE,
RiF R BT EAENERE 7 — 0l h 2B T
FLTHEINL (=3 kY] ORFEEBE L
Dh, EOORETRESN T2 b O R
2, BEOW L, IR BERE O BT

Y OREEEREN RAWHER R
OB BRI ZERT R BdR



FARNA F < A DKL AU BT B WA Ao D2 8)

BHMICBELTWAH0ENY RioT, BEMICS
W, ERIREHOBEICEE L ORI LT,
IOV T IVEHYBEOKGEERLD, A
BN TR L » HOXRB@RET-7, TOOLF
FLoI I —ThHfL, 6o LT300u AT
DA, LT ORI, BEESFTOREE L
Tes

2.2 YUTILOTESHE L URESH

H AL ERIZH WS Y S 0T HE S
(C,H,N,0,8) 21To7z, r#ricid, RIGRBIEHLIT
k¥ —oxBESFTHER N, £ L0 3
DHWRERDO T E2F LICRT, ZOME T ALE
BAEROBITICAWE, B (S) S0 TiE, #
T TR HRRBE DM,

MR (AR OOWITIZ, AZEOBRBFRAR R
RIBEG A FvWiz, oY o itz ot & F
ROFIHLE (KoaobrE) 217072, FHR (3EIDS
WHEROTFE) 2K 1IORT, 28, AMEXEED
REETHY, F/z SONOAERICE AEIEXLTH
R0,

2.3 IAAIADHEEBRFMORER

SA A= AOTEST, RS, BEEIZON
TO JISHKIZ 2, AROFESRAVWERE Z &
MLV, EREAAL F< ZAOHHEIL. TESH

(ultimate analysis) LIS, BEETH Y BEMEIC
WERVEBNER, FICEERERICOW T, &
M, BEOSHFEE ZEEOBBTOREET
WV, X EOARME R LR 6 T e RIZIG
U TR « B L TOS ERRARTH S, BUTFIC
BEWHO-HE2E L5,
O ; —RAVRIRBEIEIC X D C H, N TR
ELETIE, 013 ET. EBl&LRd, Ed
BOSIIRETERNZ MDD, JISIZIE.CHN
WZOWTIZOFENREE STV 5 (M8819) A3,
S SIRBERIN A A 7 a~ ik (M8813) Al %
HwaZ LizihoTna,
QIR 5y DRI ; — RN IXBEVEAE-1CP A3
S5 CLITMITITRETE 22w (& C1 ZIRBE
WA A7 m~ METHAITZ), —FH. X#E
KoWER, ERRERICIIA+L2THY, o
Na L FORFEDIH (Be,B,F %) 1Imtr Tl
VY,
@R OR@hA 5 JIS, ASTM TII#AL A, BA, Wt
EPHESh TS, EBRICIE, Ky OBER,
EBRINDZOX ) REMAKMETOREND KD
RLOTHERSBHETH S,
@ITEMTOKI R ; S A ZAROEE, (BIRE
THT 2 b0ORE L, RILEECLY KRE 0
b5, FEAREIZ, RGED 1 %A1 LT
RVOT, FHEELV LS ICBDbh3,

F1 TRHFHEER (dry base)

N C H S 0 K5y TEIEAR

(%) (k J/kg)

AF 0.05 48.88 8.79 0.05 44. 59 0.7 18.43
fi b 0.84 37.24 4.88 0.00 33.43 23. 60 14. 62
bbb 0. 36 36. 04 4.79 0. 00 40. 72 18.10 13.93
#* 3.99 40. 2 5.2 0.00 35. 57 14. 00 14.95

BYRERE 3.36 46. 67 5. 98 0.00 36. 39 7.00 18. 44




RS G R AR BRI S eI e 147 15

#2 BEORERMBORMRA L LRMHO L

BT keal/kg (dry base)

AX fa b #bb 3 B ERL

SN 4,410 3,498 3,322 3, 576 4,411
(1) KCoFEH 4,033 3,256 2,816 3,514 4,270
R/ SR fE 0.91 0.93 0.84 0.98 0. 96
(2) KT 5,614 3,671 3,321 3, 696 4,721
B/ FE R 1.04 1.05 0. 997 1.10 1.07

OFIE ; EOR THEEETHE SN A2D1XE
L« EEORBMETHY , WE 7 ot AR
ShaEE Ebxr2Ae—) ARLOMHEIZT S
WCHBERPMNETH D, F, JISIZIEN, S 7 D%
5 (@i E OB FRIAGE « B /2D T, S IIRIRRIC
0. WEE LA L D) ICOWTHIEENHESNT
Wa,
BEBIZONWTI AL A= ZADBFIH DT D%

LPEEREETHH, BICENFIHOEE, EHER

BHRICHETI010, BREDFRELMRIELZEER

E, BUDETHLEKTHD, MIROL I, AR

72 EOBRENZ DWW T JIS I2IEF OS5 HriEsSSE/I

Z Z°C, Hh i, Sf{rZ# & (keal/kg), 81, 342.5,
22.5 1%, ZhFh, CH, SUAKEM) OEE 1 %47V
DB (kcal/kg) TH5H,

AalsgHr Liz 5O/ A A= RI20W T, FER,
BILUORESHOMERNT, (1) K, BEU (2)
KoBEEHEIZ >V THRAM LT,

R2IERETT, Whb (1) XTI L
DIEL, (2) RTIHAEL R2TWD, EoT M4
v A OEEROMEERRAS, (1) K& (2) Ko
FHORRIZHHDTHA S, WThiztk, BFK
DFEDE 1 %ORREIIEE S BT,

BELTHD, =Tk, TROWEE OBURICH 3. EMRBEETOHRILFR

EEBETD, 3.

AROYEE, H<HBTR (1) ABHAnbIhS,
ERE & ORBEITE 2 %, BEFRICBLEZ, £1%
LIEFICELSHIET S (Hlc, EEOSHHE L FHE
EREBEL TOEZ I TR, RARE bF
BRfHEWVWH Z &IZRAHD), MHZHEED, /A
F2ZADHAE, ZORNLEBENDZOT, (2), (3)
KEED, WANARBBEABREENL TS,

(1) Dulong @ ; BEFITT T H,0 D
Hh =81C + 342.5(H-0/8) + 22.5S
(2) Steuer @ ; BEF TN H:0, 78V 73 CO0 D
Hh =81(C-3/8 X 0)) + 57 X 3/8 X0 +
342.5(H-(1/16X0)) + 22.5S
(3) Scheurer—Kestner M3k ; BEFHIZET CO D
Hh= 81(C-3/4X0) + 342.5H + 22.5S + 57
X 3/4X0

1 EBAZE

AKEFETIE, A v 2GR g /5 0/NER
FINEAF OIS E AT, RS G~ ADH R
{EREZ I L TV 5 Y, BUSEIE SUS BUANER 54 mn
ThU, KEKZEHTAEH L LT, AF, fibb, &£
Db, FE, HEKEOSMEAEMNSICER LT,

AEREE O 2K 1127 T, RBRORESEIT
TROHEMY TH5H,

< RE: NS5 GEHITATHEZR)
« HA{LIREE : 800°C, 900°C, 1000°C

s RS A AR 28/ %

« FUGKE : 2g/%)

Ny (NAF=AX¥UT) AR 1L/ %
- ABRIER] - 30 &y



16

N—F—DKEFERBDODE 5 4y, 16 4y, 25 457%i8
Ho 3, R AET K="y 7 |ZBTL, %
DREHAI o N TF 7 k> THatrLiz,
7o, RBETHOFENICEET 5F ¥ —OMERHEE
D%, 30 FORBRKTH, EHIZ/ A F< R LA
KoMg b5 L L bic, BEEXFETHZ L
&Lk,

BHHE A A AORRITILL T oM@y & Lz,

ARIZONWTI, FEBA B EToF M Lz,
#9100 g ZHEFIC & 9 o3tk - FEEEZ1T o THlZE L 72 2R,
ZFORRIL, 2mA Ll 0.5%., 2m~1mm 13.9%.
1 nm~600 1 31. 6%, 600 ~300 37.4%., 300 u LA
T 19.4% (&7t 100%) Thotz, b b2 T
I, EOEZSHLERLT, IAIXY—THW
L. 43 LT 300 ~600u D D% AWz,

EOBIZODWTHREBEORELZE R, £b56
IO LR I NI —TIIMN<THZ L
MREET (B 1om BLEO L O OEIETIEEE L), Y
T NVRFERO T A EEE ST LT 300 6 1
mn Db D& AN, BEOGE, KRN X o THlA<
RO BWR, 74— F—ToOEOMEEESEL
T 600w m~1mm D H D% A iz, BIEHDOEEITIE,
WEPRERLO LMD LOICHHLSTL, 2
NG ZEEICREA bR 300y m~ImmD LD %
HAWTERETToT,

1 FREBRIEEOBIREX

BRFJINA F = A DKERT AMEITBVT B AW AR5 D Z58)

3.2 EMEREETOHRHBRER

NA Fv A@mRECEA SN SE, Rk A
I AOWRHOKILE T %, BERFE D LKL
LTS Fv—i%, BEKEEETLRLT,
[RFESVE CO, Hy 7 E D H A\t d 5 (RMEA ALK
I8)o ZOKMES AMERIGIEELS |, Fr—i3Baoy i
DTN, RERIZLIVBONEEREANT,
C, HOWEINIZNHEAMIZTIROD X 5 2EiER
R CRALL,

CnH20, +ul,0 —
aC0+bC0s+ cHy+dCHy+eColly + vHo0+ wC (F % — 1 f¢
#) - - (K1)

HAFHOKREITEDOLBY THD,

1. CONRTUANBAERNT Ak RERZERL)
EHET S,

2. ZOERFTAREANTHAZ A0, HH
DARERBREHRET S,

3. ThZHWT, 0 (BER) ONAT U RAERHT S
(100%ITEF L, RIFRAF LV ALEZD)

BAEMIZE, TRO LI esdS F~ 2 ikfE,

AMEEBRTOREMEZ A,

AB AT r)

< B ASA A R ; Ky - IRy CREBGHTIC
£%), ROTH#ESHE (C,H O,N,S)

BESRM ; N A AR (g E/iT g /7).
Bt R (g £izid g /40) B I UN ik (N
LRI FERRITITFHBEICE D)

< ERHA ARG (HAZ v~  NTT 758, K7
A R—2)

cRBgOF v —8, KUOFORBRDE CRENSSY
Wik 3)

wh (TR R)

cEMEONT A AR (RS Fw AL K) EH
0 (HA, KER, RKC) ofHEE

AbFERUER;  ERE (1) KOEH (M 4~v A1
EMHT BEALEHOENE)



RS G R AR BRI S eI e 147 17

B ARIOHETIEICH DA TOHETHY
NS HOBETH S W iE, HOoERT AR
NHs @ H 4372 ERFET B, ZhISEOHE 1~
2%LLTF TSR L),

EZRA AT ACONWT, AL F= A 1 ENICHT
HERT AR DEESOENLEE, BIURRRET

-O= H, 9= CO =i CO2
A¥F

12 03
= =
o o
E E
Oos 02—

o4 6.
o ————— :
Qo6 =
o o
So4 prm— 0.1
o2 R

1000°C

NEERERBLT, M2IRT,

A AR X O, BEONBT 82— L
OF v —ORJIZONT, ZOS5H (AF, fgbb,
bbb, E, WEH) CToO#REEETLLETRO
HBYTHB,

R AR OEE eSS He, CO, €Oz, CHy, CoHy

- C ={1FCH: =il=CoH4
Eho

12 03
Yo o
- ]
B £
Oos | 4 o021
(2] o
Sos 2
- 3
(@]
Qos | 4 01
f-l

02 } A.E? f ]

0 . . 0

800°C 900°C 800°C 900°C 1000°C
2% (O 2% (C)
12EDRS 03 02 _
— — o
Q o
E 1 £ &
o 4 <t I:
’ 08 M<I_S' S
= ) =8 -
8 0.6 - T
A z o
o I ]
G o4 0.1
T'02 R E -
0 . . 0 0
800°C 900°C 1000°C 8o0C 200°C 1000°C
2F (0 2% (°C)
=*
12 02 _
©° g——+=8 ©°
EI | / 5
08 f 3
o [$)
© o0 01
O I
Oos | :2 o
s o 02 .\.
0 . . . 0
800°C 900°C 1000°C
AF ('C)

X2 ERTAFRGZOENE (HHREAAFR1EALDIZY)



18 FARNA F < A DKL AU BT B WA Ao D2 8)

ThHPB., (LERIEXNSOTH L, g A+~

1EMIR LT fEb b, £ b EORIG H0 &I,
AF L A7y (900°CT 0.2~0.3 E, AF 0,57
EN), CHIIZHOWTIE, WTFhos <A, 0T
NOBETYH, 0.15~0.20 ELTH D, CHiic2»
TiE, MRECRDIELHLT IR, NMF <RI
X 5720, 800°C T 0. 07, 900°C T 0. 05~0. 06, 1000°C
T0.03~0.04 ELTHD,

CH \ZDWTIPERT — % (RE 7 4 LV F —D T
2 Y, RRBESE L VNADEE) LR LT
HBHHR, HAORIEREMBHERORER X v EnizD
7> 900°CLL LT Coly 120040, & 7= Hy, €O, CO, D
KB BUOhERDT —& L KENRVL SILE
bhs,

fRAEEDONE T 4 VF — EOF v+ — ORI A
A AFICRL D, bbb, ZEbbO%E, BiLE
W22 L RBADBDIRL RDHRL, IROBERHE -
BRERm R IR THRR E 2o, fabb, £
DHOESE LD 900 CTIEFTHEIZED S50
HTH DN, 1000C TIERBGDFE L 01T A
RYEWE LR D | FRICERD B OF v —ITERRR
EThsd, BRAFOF ¥—IiL, 800°CTHR0HIC
ROEmBH D, TOMEIEHL<, 900CTIEIL
WE L RS T2DRBUTH Lo, E-EOF v
—iE, L T AT THRICIE R s Tnize,
FEREOF ¥ —3BRITIE R > TARngs, etk
AR LRI, JREOBREER L TS HLOR
Zinois,

4. &8

fab o, L 5MDNA v RAERRIC, EBRIC/NE
FBIEE TH AR A EHE L, LR AR, RIRRFE
B LicozFRRMREZG,

EBEOT T FTIR, A A AR T OIREREZ L 3%
PERFBhE L, HALDORIG, F 712Ky D8 HHE
ThdH, HALIFRETOEMEEE L LT, %O A A=
A K ACEIRERDOSE - B L RhIERWVTH D,

51 R
(1) #E BRSO A A~R20@mb e Y —H A1

(BRI 5 EAEETE ). RIFRASRIERFLEMEE
& —prd, %519 5. 45~48 H (2005)

(2) () BARZFIAX—2EH (A F~vAN NV FT
v 7] H 28K, 88 H (2009)



RS G R AR BRI S eI e 147 19

[ElREE) OV A b R 2 VS
BT =T VLG i SRR 5 | B DR ERE D R

L EE - )IES

%*2

Evaluation of crushing performance of the blood coagulum

crushing suction catheter using rotation motion and piston motion

IKE Kohji and KAWAZOE Kaoru

Summary
The endoscopic treatment is used in a wide range of fields with the improvement of technology. The

endoscopic treatment is difficult to find the focus of disease due to the blood coagulum present in the

upper gastrointestinal tract-bleeding disease. Particularly, the endoscope apparatus removing the blood

coagulum in a short time is necessary for the emergency operation of upper gastrointestinal-bleeding

disease. Thus, we have developed the model apparatus with catheter type device in which a stainless

wire. It can be inserted directly into the endoscope channel, and a screw blade attached to the wire

distal end portion. Through examined the time required for removing the blood coagulum prepared

artificially, the model apparatus was confirmed to crush and suction the blood coagulum in a short time

by piston motion. Thus, this method is considered to be effective for removing the blood coagulum.

Keywords : ( endoscope, blood coagulum)
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Table.1 Evaluation result of Blood coagulum crushing suction catheter

Device Type Rotation Piston

Number of samples @ @ @ @ ® ® @
Blood coagulum weight 24. 5g 21. 5g 24.Tg 26. 9g 22.2g 25. 5g 26, 6g
Suction pressure -60kPa —60kPa

Number of rotations

(Frequency) 6000rpm 1000Hz 1500Hz 2000Hz
Water injection amount 15ml 11ml 10ml 19ml 24ml 25ml 20ml
Time 3ml4s 1m39s 2m46s 3m28s 3m37s 5m35s 5m37s
Remaining amount 12. 3g 4.1g 4. 2¢g 3.5g 4. 3g 3.4g 4. 3g
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A study on Low-Power Near-Field Wireless Powering
for Wireless Sensor Systems

KOBA Hiroki and KIYOYAMA Koji

Summary
This paper presents a near-filed wireless powering for low-power wireless sensor modules or

systems, with applications to sensing in wearable systems (e.g., bio-signal monitor, physical to digital

convertors). Three approaches (series, parallel and series-parallel resonant circuit) for optimal circuit

design of wireless powering systems are described. By the simulated power transfer and receive circuit

topology and experimental results, the optimal wireless powering circuits are discussed for maximum

power transfer efficiency.

Keywords : (wireless power biomedical signal measurement wireless power supply)
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Study on Proper Arrangement of Damping Material
Aiming at Minimizing Vibration Energy for a Flat Plate

KURODA Katsuhiko

Summary
A structural optimization method of subsystems to realize desired SEA parameters was proposed
by the authors in the past studies. This method is based on a combination of SEA and FEM
calculation, calculating repeatedly until satisfying the value of objective functions under
arbitrary constraints. As a result of applying the proposed method to a simple structure
consisting of two flat plates connected in an L shaped configuration, the design variable is taken
as the thickness of the FEM element, a subsystem structure with the desired value of the CLF or
power flow between subsystems for the one frequency band or multi frequency bands were
constructed. However, it is difficult to apply the optimal results to real machine structure
because of setting the thickness of the FEM element as the design variable. In this paper, the
method is also validated through numerical analyses, using a finite element method, of a flat
plate, the plate is grouped into a plural elements, and the each grouped element is set as a
design variable, which should take a discrete value, the total mass is taken as a constraint
function in order to minimize the vibration energy at one frequency band. As a result, in

comparison with experimental data, numerical analysis results are qualitatively accurate.

Keywords : (Shape Design, Modeling, Finite Element Method, Forced Vibration)
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Fig.3 Comparison between the analytical and the experimental
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Table 1 Comparison between the initial values and optimum
values of the natural frequencies except for the rigid mode.

Unit Hz
Order Initial Optimus

1 242 232
2 298 29.1

3 05.5 64.1

4 66.9 65.1

5 98.1 952
6 113.4 110.0
7 115.7 112.1
8 133.1 128.9
9 159.9 155.2
10 178.3 175.7
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RCPSP methodology as a new technology for shipbuilding-process scheduling
Hiroyuki Kajiwara ™

Summary
The paper represents a new technology for shipbuilding-process scheduling, which is named as RCPSP
methodology. It consists of both formulation as RCPSP (Resource Constraint Project Scheduling Problem)
and solution using its solver OptSeq developed by Profs. Kubo and Nonobe. In most shipyard, they are
suffering from not only process scheduling but also assigning block fabrication places called as “Joban
Keikaku” in Japanese, which are strongly coupled each other. In order to show that RCPSP methodology

can solve such a problem, it is shown how a benchmark problem is solved which reflects the complicated

constraints in shipbuilding process.

Keywords : shipbuilding process, scheduling problem, RCPSP, OptSeq
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Figure 5: Crane operation planning of the benchmark problem
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be.optimize() .,
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