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KEZL DU OHFERRE
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BEAR, BED DO THHERBE(LY NOx D8RS 1 RKEx o v 2T Lotk
bkaBHl 27 LOWRMELZ, (H) ZERREL

Items Specification
EHEFOZFHEL LTEBL TS, Base Engine Hino JO5D
(1) BEAZEEHT L 2T A No. of Cylinder Inline 4 Cylinders
- Engine Displacement 4728 mL
EEZED TWVWEKEZ DT, HAOMEEE No. of Valves 4 valves
o Cooling System Water Cooled
NOx #RH&Z AR L LT 27, BEARREMEE Bore x Stroke 112mm x 120mm

CEEES LATERKICL W RES 2 5RTHY,  CompressionRatio 131

R . Fuel Direct Inj. High Press. Hydrogen
MEEE F TOMEICLY, =020 2T LORE Ignition System Spark Ignition
EITOBEIE Y DA 2 ER L (R 1ichg  Aseimion NA
BIfERE, M 1ICH AL R, & 610 HATREIE 100 " u
BN 2T LRI RE BRI L 0 AR R R T Qf%i
L LI NOx O%MMIZAL 5 NSR (NOx % § o |
BRCMID, EGR, NSR & EGR OBl & €W AT §
IOV EHERDOSIE S AT LOREEITH- :._ P |
. &I, BRLAMES RFARIGALTY 2 i ////x//**”“” -
alb—F & LTHW, DI3 EfETE—FNIZLD
NOx DHEHH & & REHEBRED T2 TR 7=, ﬂm w0 2000 /o8 5500
(2) BEESHGE AT L Engine Speed (rpm)
AKELL OV U RT LOEBEHTO—2N, & [ 1 B PEHRI O Dt

[ERFEZREZICERTIEHFTHY, ZORE
ERBIRLVFX—FRELL Y —METEDTND. ZORT AT, 2EFY

L— /L HMEBRE = — NAEFFHFREZANTE Y, FFEUITREKREL A > ¥
ORI THRRK 20MPa $ TORELEBETEH TN TEXEHZ L,
ERICEZAREL L2 Z L TH Y, "EHHARM 30 & CA TRAVEREIES
BRBEEIZEH T2 EmTEd. (M2KEEHFSA)

—F, FRRmEAKFEEHRT L L3R Ea L v IR R SAKFEHCCI -
B OH TIRAEHEARE) OWERELEN VL, oo
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TERDKIERAKAKFITEEASRTKIBIZBANELZEHL TEH I & &, NOx HEH
BERBL~NVEETHL I ETHD. EHEAMOBOVAZLEHRICLL &
KEHEDHH, 10 5256 20%D DME (F4 AF Lz —F)) 2REEES
VENDHD. MEFEIX, DMERAEZROT 70, FETELTHRETE
ZEERME A LK 5 72912, & DME iRA TAIE A X #BMICA WD
FEERFL, TOHREERLT-. X 2 F%EFO&EEEH
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L2z Y TOBRBEREICHE VT NOx &
% % P9 R EE OB E &2 1T > TV D0,
Rk 2 1AEEOZEIZB W T Z D NOx #EH %
KT ZoTErH LVWartv 7 b
ZHRH L, PCC =27 b (Plume Combustion
Concept:iljRIEARMAE=Z 7 F) L4
L, F2TOREKHIToT.

2. ERER

Zoare T ME, KFBOZELRITHT DHEN
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HE 2 IXEZ O U X 9 ELIREE 0 18 i 7K 5 W8 i
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2, BODHE i DIR T O RBRBERFZOBIEH AL
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X BATHEIE CH D 2009 4 KA 2 B
BL~LTdH D 0.7gkWhDL~LF T T
THAREMEbMIETE (K2).

3. S%&OBE

& NOx ZERR D A 1 = X N BRI A 7= 91
MELSR U 7o K SRR R D 26 & PERE A i kT B T
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e EEA b= P B W@ orERE

EE2IEINY, AKFET Y BiT B HER ﬁmﬂﬂﬂﬂ? NGIR
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IKFBEZ XX W5 ¥ —

A

¥ I
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2. 1 /K% HCCIREEDEFEA D Retk
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L. A 25 LW AR D BT

L j L . 5 D.M.R.30%, A=2.5,e=11:1, 1000rpm 100
HCCI B DR C o B B BV AN EBR T X, ! I :

. L N . SIT -22deg. CA ATDC |
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3 60

TR TR S N5 b KIEICIR SR
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2. 2 KIAKICEDEEREEROLA
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A
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B, BIRAKEMASIER Lz, 2k RE
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3. ¥¢®
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Development of Hydrogen Fuelled I.C Engine and Bus and its Operation

Kimitaka YAMANE
Tokyo City University
1-28-1 Tamazutsumi, Setagaya-ku, Tokyo 158-8557 Japan

Because of the urgent social need of the reduction of the most
important greenhouse gas or carbon dioxide in the Earth's atmosphere, it
was decided that the mini-bus should be developed by using verified, not
new technologies with great confidence and reliability.

The development ended in great success, having had it run on public
roads with a license number plate on. It was also verified by the JEO5
emission test that the emission was almost so low as the zero-emission.
The total driving distance reached 11000 km with no problem by the end of
November, 2009. It was also found that the mini-bus could run about
200 km per one charge of 10 kg hydrogen

Key words: Hydrogen Fuel. Internal Combustion Engine, Near-Zero Emission
Bus
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HENEB RO EH ML, &8, o837 b, KA, ERE, KB, S<eM, (KM
B RS, KR, SERME. afAM., BT v 5 U BLUREEGM TH D, NIREERTK
FHBHEIZ, ZOEMEHEDOEL EHL T D,

HAEHAE (BRRELERS) (2, 1970F 5, HIRRERRE &L REHEBRIE 4 FIFIC
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PRI K E B BN EIIML B RE CHE SN T & LM T SIE 8 & SMAM 2 FF BTk & &
B35 ENAEETH Y ) OMEKOREFRE TH o HEKIBRCFIBEMROFE L L THRO TH
LTHDHIENHoT, M T, BIZABAORNBREET L X T ABLUVKFEDHENER
D= HIZHH R EGT T 5,

ST, RARHE=— X2 BELRIEEMIKFZEDEOLEREZERLTL-BDICE I TH
EvmdEx, 22T, ZLO—WBOENR—RICKENHAORE DM L2 KR T 5 A#EF
BTHHKEARZEARL . ABEEENLLIIICHAFT A2 RB L TCEOEROER M+ —H
DERIZERL TWFEEWEeEL -,

2. MEOBHE EARFE

ARED AL, BARHE=— AT b b HEKEB (LU RICE ST 120, AEEZEND K
FNRZEBYAR L CAST U ANA—2 BB TOEROERMEL RO F £IZERL T L
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3. BEHER AT LET VOV AT L

IKEBREHAB O T INKF—BEMNSG L L5 L RETMHKENROMFFRME L TEifREK
FEREHER S AT AL NEM EZ L0, (BHRM. BIAMYSERTE TV HBEFORFOHRT
HEETARAFEHIE . BREBOBBEETOLHICERIOEAIN TV S IEHEE HEREX
BEORCEEF 17RO IS TREHER o AT L, Tebt, BREIES 7 &®EK
FHRB AT LERA LI, 202 L2, B+ A —REZIEICT HEN 02, BEERDKFEA
F—arvFry b7—0#FERTE, ARROBMIIEHLIZLOTHoT,

PREHIEIE © A T LREHC Y - Ti, RIS/ RELH T 2 L SR TH LM, TRS
vy L F—Rhs T8EMICIED S, JotD) I2mz T, @A) 2EARNET L L
L Cagdt%® L1,

AR &R/ 2T, BHFERHER N A A2) ot Lz, BE@ICHEHEINATVS58F88®
WEWNX 4 JHBRBT 4 —ELT 2 (J0sSD) (BT ¢ 112mm, A F 22— 27 120mm) Z{EHA L, KE
T AME (JOSH?) Lz, ERUERBLUEERL, LUTFIRTH S,

(1) F 4 —ELAEEEBRFOR IS L ik DRF
(2 BR==AF— I RICKEHNABA P27 Ray bAASLTOBM
(3) A b rOBBEZEMK, TRAOEBICLY EMLEZIBNOIUIEER

BAROEASSIL Y BENAE T, HFENICES CERAM. IIAMBER TE TV 5 TRE
HEAKTESAREET L~ o OBBEF X T AL,
FIREFBAIEIABREED DL Lz, DL I ErMEBRTILENH 2T,
ATl Juxr . N2 77 AT EORFERENEZOT U,
SIRT 2 KEREEER L RFICRAT S EMG, TERRMAHIBEZZ T EOIKFERENRZA
T&2evw, MAT, HEALEIC LY HABERTT S,

AT LICH LTI EREE LIS R RNy 2 774 THREZ O AT LITBNMLT
T2 10 LTI . R—AT o oo b b ERBEATVVEE 2 At —Ribta 2 R A
ZEREAREBNMTH L THOIETF28-7-.

4. ¥&0

Bt -—— X2 RBEIEA-ODIC. BEMICKFEMENERZEBRILTILENH T,
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BTIBHIENIWEEL, MAT. 2B%ENRDIELIICBFT A —2RBLTEDOERDE
BMA—BOF2ICERL TV IFEWEEL, FOMRR, FE®YMARLIREARMKE
FRAOFBHRBENREBMAE 2B 23 RHPCER 2 EF L2V TL2TOERRK
THEH NOX IBEZ 10ppm LA FICIZ N6 Ny 2 77 AT HOREREELZ TS 7-KRZ TS
BiEtH A% LRI S HMERER 8D EMTE T,

IO ENRRICHE L, BAEHREBS TR AREAREER LICGER,
TP CEEE L T009EERA FFRPEIT ZAAHIEL2 KBICTRSBEFRMEZHBS Z L
NTE, HERRICLIAT V1 —2REBTEANBEREETAIRELE 20T,

AF o i—RGHETHAEN- DA XRFE TRIIITT LI, EEMHAKFDOX v A%
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B, 11000km& 2o 7=, ZOM., HICHRIEIZE LTV, ZOETERNGHRB NI
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1. ®VA—EERKR

SCEEFFAE TR 20 A BERAST R 7S BB 78 SR TR R SR 3 | D ANFEITHRIL T, FEA G T s T L
BN EEA B =T =2 T =R BT ARG ETNAT T T DRRFE ) LU UBARS AL 98
TR LEFTT DD OREL TR — BRI T 2 FRPRE LTz, FIHIDOA =TIz T, TR
RIET TR W% T AR AR « AR OTEMEACIC LA AR R A M 18] EORFZE) 258 8 - RIS 572012, T
FHEVERE LR R (TR EY) L L ERE - LR IR EIEERR (77X~ H) D3R50
Jee LA —DF TR AL =L LTl 5Tz,

2. BIREHKR

KAGEEL B —TlE, fRREASAA T T OfE T/ bl AR 2 —T 2 — R )& BE LT RN 52 2D
ARTLD AT T BRI EIRE BT TEEFT > TD, FFZEIZLL FIOR T IS E O RN DR S
N,
[F—2A] H—RrF /F2—T(CNT)-FET D% 5t 1ERL Kk ATl

CNT R R DIV AL T3 2% [T AR R, /A4 F 7 tHikk CNT-FET 7 /3 2D A Gt
[F—2B] BFRRIEEA S Va5 3 2G5 YRR - T

CNT R E DI Var FARAADOVERET T, [F— LA [F TT A ADEMEREM 21T\ B FH IR DL
AT,
[F—LC] FETF v 7~ CNT DOEAERE L L

CNT AR\ ERGME R L, ZO5RME N T BB AR ATE RS ETo s Uas Hifk E~0 CNT EHRkK
REITW., ZOEE T35,
[F—2D] FFEHIEZ =4 e AT ORI

NAFF > TR BHZ I D ERE A TEORHEi L 17 EOT2b O | 858 Mins AT, KR&RETZ
AP T A R - R OTE PG IC LD A (i AR ) EGRAR PR AR BE 3 2FEb & o T T,
[F—2LE] /NEWZ T2 A R A MO R

NAFF T HERAMEHZ T DERE G IEORHE [ EOT-d O, /N8 (T b, I=74%) 2T
119, 22T, RRUET T A =Pi%& T A RE A VER EGERRF AR 98 21T,
[F—2AF] MR OG- TUAE - e R

TRNFERIRD IABTNTF 7 DI DT RV IR EZAZHEO R - B - FREFEM 21T,

3. ERT7—V avI O

Kgeer 2 —OMR7Tar 748 3 FEHEAZHL SFERICHHRZER 52810705, ZIVET, FEHREEE
DIEAHITIB IOV TWIED DL, SR ENGIL, B ZE RITEAERDOULENH SO, ZDLORE FND,
EL T ORFREE 7 07T AO PRG35 Ci ) ORDERRY — 7 ay 7% 11 H Mtk
HA¥ ¥ A THETHTE ThD,



IS A e MESDE AV E CNTEAE ECoOMat:® - 54
EHEE, TR, KeBZE, ma 2

Box I - — 72— X
(Brain-Machine Interface, BMI) % HEY & L7-4K
A 2B =T 2= AMRERE I — R T F o B
—F(CNT) A 4531 ABAFE & LR E L= CNT |
b MREAERERLE, Y a3y~ ETO
ARG (LR - DAMIE) ROV ReRiiE(E & L
THRREAEIE) D L S OARE AR
BT AR AR LT\ 5, AEEIT, KT
INA A LRI O FAENE - Bl EZ R gD B
T, S A T A A ETORI e
DFA - BACET 5 IR A T o7, Y o
AEBICHOCDEAIEIE, v bdskiFg n (b
& RHAR 2 B R IR OFRE T 5 “~F DfE"
IZEENLMK) THY, AlHECHERRER
17 & 0 EEEME MR P FBIRIR LT R ALK 7 3 ifn 457
fa GRIMER, AMER, f/RIZ b FTRE 7o spife)
MEEICEHEENTNWEDRE ST, FAERK~
OISR ST B RIEHI (e, AT
HfE, _ERRIREe & OMBE~DZMLREE AT D
Al bEFEN TN,

FBRIT, RHEEARHD LI A R L=
Varyygxznn—LZRVZF Lo 7Y a—i
(PEG)% 77 7 MLEE L 7= CNT (PEG-CNT) %74y
W B L%, ~ 7R hu VBT T X g
& (EPH:50Hz, &EE &S :1kv-20W) N
DY TNRNE—IZEHESHETCT T AV A A
R (I A~T 77 4 _X—vay) WEEE L
2BE L RUBOBEICHONWT T2 T2, T A~
AT AT R OVE I RA (1T N2
78.08 %, Oz :20.95%) KUN10PaTH Y, MUNEFMIL30min Th D, HIZ, T bORERL
(Varyxzin—) & COprA rFa—x— (FEESM: HE 37C, CO, W ARE : 5%)
(HEAL, BHIMEE LT IMERIC X D EEBE AT o T,

X 101%, Bl E A M OBEMEITE CTH Y | FRMERCIE MRS 3 2 Ml Bl &
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1) SEH, A, BHA 556 [EUSHY I B EE SRS SR TR No.0, p. 24 (2009).
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e 2 1T ERA~DRBI IO BRI Z A — V H3 i T
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1) T. Hirata et al., 19th MRS-J Academic Symposium, 1-10-1 (2009).
2) T. Hirata et al., The 6th Asia-Pacific Int. Sympo. on the Basic and Appl. of Plasma Technol. (2009).
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Silicon-based light emitting devices based on Ge quantum
dots in optical microcavities

Ge self-assembled quantum dots, which can be easily grown on Si wafer by epitaxy on Si wafer,
have the advantages of full compatibility to current CMOS technology and light emission in the
telecommunication wavelengths (1.3 to 1.6 pm). Light emission from Ge self-assembled quantum dots
is lack of efficiency and spectrum purity, especially at room temperature. In our research, Ge dots
were embedded into various optical microcavities in order to enhance the light-emitting properties. In
last year, we have achieved the following results.

1) We succeeded in the fabrication of current-injected Si-based light emitting devices based on
photonic crystal microcavities with Ge dots. A p-i-n junction was embedded into the device for current-
injection. The alignment between multiple steps of electron beam lithography (EBL) was carried out
by using novel marks formed lift-off of HfO2. The fabricated devices was shown in Fig. 1

2) Room temperature electroluminescence (EL) spectrum from the Ge dots in microdisk under DC
biases shows obvious resonant light emission. The observed whispering gallery modes (WGMs) are
confirmed by FDTD numerical simulations. The quality factors of the resonant peaks are in the range
of 60 to 100 which is smaller than that of PL devices. The decrease is due to the optical energy loss
induced by free carrier absorption in highly doped region and light scattering at the metal
arms. Dependence of the luminescence intensity on the injected current shows a superlinear increase
which is similar to the phenomenon observed in photoluminescence measurements. The reason is
assumed to be relative to the high carrier density in the disk at large current. The room-temperature
EL spectrum was shown in Fig. 2.

3) Photonic crystal wire (PhW) microcavity with one Ge dots layer was fabricated and tested. A single
major sharp peak was observed at 1.3 pm at room temperature showing a single mode operation is
achieved, which is an important progress compared to previous results. The measured spectrum was
shown in Fig. 3.
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2) “Si-Based Light Emitting Devices Based on Ge Self-Assembled Quantum Dots”, Jinsong Xia,
Ryuichiro Tominaga, Noritaka Usami, Yasuhiro Shiraki, 2009 International Symposium on Crystal
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SiGe Resonant-Cavity-Enhanced (RCE) Waveguide Photodetector
WEFERT 2R

1. Introduction

SiGe-based photodetector (PD), which can expand the wavelength to 1.30 to 1.55 um range, is one of the most
important components in silicon photonics. PD with a waveguide configuration can be easily integrated with other
silicon photonic devices. Combination of resonant cavity and waveguide structure can reduce the device
dimension significantly. The resonant-cavity-enhanced (RCE) PD can completely circumvent the trade-off between
device responsivity and speed.
2. Fabry-Perot Cavity RCE Waveguide PD

The SiGe material is located between two mirrors in a Fabry-Perot cavity. In this way the quantum efficiency
(QE) can be significantly enhanced even the absorption coefficient of SiGe material is very low or the absorption
length is very short.
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The peak QE versus the reflectivity of the two mirrors, the absorption coefficient and length of SiGe waveguide
3. Microring Resonator RCE Waveguide PD
The SiGe waveguide PD can also be combined with a single-side-coupled microring resonator. The peak QE is
related to the coupling efficiency of the bus and ring waveguides, the absorption coefficient and length of SiGe

waveguide.
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Figure Left: Schematic diagram of microring RCE waveguide PD;

Figure Middle: Compared to FP cavity, the microring resonator can absorb light with desired wavelength, and drop the undesired
wavelength through the bus waveguide. The peak QE is proportional to the extinction ratio of the throughput port;

Figure Right: Multiple microrings with different radius can be integrated together to form a WDM receiver. Each ring can detect only
one wavelength, and the other wavelengths are transmitted to the next ring.
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A Study in Reduction of Boil-off Gas for an Automotive Liquid Hydrogen Tank
by a Pulse Tube Cryo-cooler

llJffE’A’é:\ ERBC, ARG H. KARMET, RRE—
RE#HTRFE BEVIRET

E-mail: kyamane@tcu.ac.ip

Abstract

The boil-off gas is only one problem for the practical storage of liquid hydrogen as an automobile
fuel. A conceptual study was made to compare the cost of the liquid hydrogen boiled-off and the electric
power to liquefying the boil-off gas with a small pulse tube cryo-cooler available on the present market.
The paper concluded that the cost of the electricity was cheaper than the cost of the amount of liquid
hydrogen refueled by the amount lost by the boiled-off. The other study was carried out and the
conclusion was obtained that the pulse tube cryo-cooler was feasible for the application to the liquefier
of the boil-off gas of hydrogen in automotive liquid hydrogen storage tanks .

This paper shows the summary of the work having been carried out in the study for the three year
Exploratory Research Project funded by Tokyo City University.

Keywords: Liquid Hydrogen, Boil-off gas Pulse Tube Cryo-cooler, Automobile Fuel, Exploratory
Research Project
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