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PI"EVIOUS simultaneous T & V measur‘emen‘ts

™ s * LIF — mainly lig. Many hardware. < ~60°C
PIV camera e o ff o° .' :
. % i
: . : Thermoviewer / Temperature Sensitive Paint
{PIV laser * LIF laser —only surface
Double pulse i Liquid Crystal — narrow range (10°C), only liq.
: i Interferometers — volume info.
LIF 1&2 e |
camera I| i MTT/MTV — very good. Not easy for a gas-flow

Temperature Sensitive Particles

PIVcamera | o %
LY :
5 * TSParticle laser | pplicable to any wo g
D pIVv : -~
;PI G Single pulse i| (gas/water/oil/vapor..)

/| Wide range : At least 0~~100~-1000 °C
LIF camera 1&2 i

[iirOne Luminophor w. Lifetime method< 2 color LIF + PIV w. Fluorescence ]

1. FHAZREOER

AR TIER 2 [SHIRLE:, BAFaDRERFEZFAT S BARTFEERL, HHV TR F
EZFIRALT, PV ICkHRERH B EBEAFRRETAEZZHOEESFTAEERET .



Eu complex : Temperature effect on luminescent lifetime ( sprayed on TLC

plate, in Air , Aex=355nm) Wide temperature range (~100 °C)

1ms @ 20°C / 100us @ 100°C

High sensitivity(6~7%/°C)

Luminescent dye + PIV particle

-

Intensity ( 1/ ) [-]

TSParticle

600 800

Time [ 10'6xsec]

(Average diameter 4-15um)

X 2. BSeFanDREKFEEUTTA)
AEZOBEER 3 (TRLE. SRRAEY DREEREFHIATIE, SEEAAZ 1 AZRANT, RO B+
E&Z IR 5. BIRHOHF/\3— DBEZEIL CREZHMAL, F-HFEEQRREHMEL TCREZE
RHD.

* o Utilizing a high speed camera
o™ without L.I.
et e ¢ UltraViolet Single Pulsed YAG
Laser 25Hz/10mJ
® o
o * Several images per an
@ excitation at 15k(10k~40k) fps

I 4 . Excitation . . .
| o Excilation -+ Pattern A 1~ PatternBi High T =faster intensity

decrease

Particles move a little

Negligible At (PIV)

g

9 || Particles move
5 A (PIV) Pattern A @following demo
C

At (TSP) movement
At (TSP)
(,( > =—»Time
! Veloc‘:ity ‘ | |ﬂ‘ Neostiy
b il [ 7
i--.Jemperature __Temperature | _Temperature ________

X 3. BfeFanR ERERAZOBE

RBRTEESRBEEARELIFHR OO, BAKEFALE. T, ARBEFFAOHRMBELT T0D
VHEROBREREESMEHRZEITY. CITKY, BEXAOERFTEEERBOHL-HDTHS.



Heat air (200°C) or No heat air(48°C) Exhaust valve Intake valve

FAST CAM [ §/ntake/exhaust valve & \%

SA 1.1 —

-Thermo couple

N

Aluminum target
with phosphor
(Diameter :24mm)

Crank

Upper view Side view
The 1
Frame rate : 40,000fps K ripee 11) Target Block
Calib.Range : (80~~160°C/10°C) Phosphor Phosphor
| || Variables (revolutions count, intake
gas temperature, crank angle,
throttle
) Side wind \Ex i
Properties of engine ‘(f‘[“ﬂ‘,’l',)““ D“"“‘“ﬁ'et)“"“d‘j“'
Bore-size 86 mm
Stroke 36 mm Diffusion plate T+ Sharp cut filter
Compression ratio 8.1 \% =
Volume 0.0005_m’ /“

'i‘ﬂ 57' . :
RN 172 2 R Satoshi SOME-YA

4. IVOVABRNEBEEESMEADODOREREE
H5ICHERRDO—FIZERU . BREERY, FREFGLLITSEERBN TERFTALLEEER—HEL
THY, Ff=, BROFRMEAICHLEIGERELTVS. BI5 ADESRISOVTIE, BKH A% 200 EETHH
LE-BE0BRmEESMERLTVS. RROATRENELGS TS,
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O Firing

- <& Motoring WOT ( heated intake gas )
® Motoring WOT

_WW

" O

—
[4)}
o

Intake valve
f side
| Heating the intake gas

Temperature [ °C]

100 —

-300 0 300

Crank angle [deg. ATDC]
Temperature response : Good ?! 100 °C 160 °C
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BEEEELCUETE =0, RORTYTELT, TVCUERNDARBRERENATANEHA-. B 6
[TRBERUVAASHDEEEZRLTLNS. 6 IZRIHRIC, BIEEIIOOUEAOKEHBRVEENRETO 2
BAEOBmEIZOWLTERLT-.



Intake/exhaust valve Intake/exhaust valve

FAST CAM |
SA1.1
UV laser sheet
FAST CAM Fiston
Flat sapphire SA1.1 Quartz
window
Piston 'i
UV laser sheet irror %rror
(355nm)
Vertical cross section Horizontal cross section

6. TVUVRINARBERES MHARORREEME

ARBEREERTIE, BAAD—TETHS MFG ZrL—H—LLTHIALT-. MFG DL Fa A IRLALY
BESHTRERESERTZENALMND. Fi-, MFG DEAFEGEEEDOEZRER 7 IZHI5RLT-. 500 E%
HBZ25E MFG BAFGDBREKRFENSLIIELAHNDS. 5H, BEEESHTADEE LN, Bl
A, REFAICEVSEAEOHRGEEN DGV, BRI EELSN, MFG [FRABELRENIENDS
EEBMENOTVELEERTHS. F-, BEEETRITIE, ERATOIZOBKE INARETHIN, TRE
ENmitBCRARBEEZ—RICRDOIENEHETHS=0, FHINEELEZR 7 OT—42ZFRAT, 2FY
EEOERIZIIFITREERRETICEHL, HRBEAIEERETo-.

10— — T
Mracer Particles : MFG|coated with Si0, |
Nano-coating|: High Dispersion
orl Experimental Conditidn
Crank angle -60~0 deg.ATDC

N Throttle opening |  Pb=-490, -300, 0
= revolutions count Ne= 700, 1500 rpm
£ gl -

Pre-calibration

1 1 1 1 1 1 | 1 1 1 1 1 1
0.0015 0.002 0.0025
1T K]

7. MFG I FamDREKREN



) =-30deg. ATDC 0 =0deg. ATDC

Liroded Mean displacement of Particles : 0.5pixel/frame

Vertical C.S. (Ne=700rpm,Pb=-490) : 0 deg.ATDC
1st frame

( 0 =0deg.)

Piston

0.2pixel/frame

Horizontal C.S.(Ne=1500rpm,Pb=0): 0 deg.ATDC
2nd frame

(0 =+021deg)

3rd frame
(0 =+0.42deg.)

4th frame
(6 =+0.63deg.)

¢ 24mm

Intensity : *2

X 8. I L-EROH (EFEEME, AISKFENE)

Temperature response : qualitatively O.K. 0 deg.ATDC

— 0.5[m/s]

Ne=700rpm,Pb=-490 Ne=700rpm,Pb=-300 Ne=700r.pm,Pb=0
T T . HE .
560 600 560 600 560 600

Agree qualitatively well to the estimated T by the equ. of the state
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