2017/07/06 SIPT = FHT B PABER AT 1 ZB 3R N R L

73 Y ')/I.“'bﬁ — I\ OS5 RB—KFE14 CEENIE LK R

BRARFE BTEE HrlfFE He—1C, v8Ed LEFH)
MEMSZ AW -E Z R D fEgeZhim Rt T D FHF

- TS DS HIELDOIRE SARRIMORFE DS, TS BEmMADE SR ENR R T fTORF
- MEMSHiiliZ W\ T > 2> RAZ as3vimtz > HORFE
- HINOCAHREE B EVR R EERT —~ DIt

it 3% B A

[tz 3SmER R T > D DORF

CXUHIE, BIESE, WS, Eﬁﬂtﬁiﬁdﬁ'ﬂ% e a1
« T > > (L_EJ'DLTZ;,“\mLﬁqu/ 2

HINOCA/\ODUF)T,MMEE(L_Iasve'ﬁ@'c%ﬂﬂ‘ﬁ:l:i"5-“—9, By — & DI
T TR vtIL MY, BERZE A58 & DOAEES)

ESZ%

y I\/:/“\/ - I\\\/\\\/)|L§T7>-U-0)Fﬁﬁ%§ * 7 N\ ..>(9) LI\/}“/ ?\;:\ 5)' %D-l_//ﬁ\u

“Combustion
Chamber

~ Piston

777

I\\\

A Cylinder

Motoring, Spatial distribution

Motoring, 200 cycle average Motoring, Instantaneous heat flux (3 points measurement)
3000 SIP Metal Engine, 0417_01,07, 2000RPM, 200 cycle average 200 SIP Metal Engine, 0417_07, 2000RPM, instantaneous heat flux, right sensor SIP Metal Engine, 0417_07, 2000RPM, instantaneous heat flux, right sensor
——— Pres., w/ tumble _ N 1000 - Za::_g’W/ ke - Zx::i — 8 - 1000 T T 1500
',’- '\\ ====Pres. w/o tumble . E [ 041707 chl pres_tx ——qw_r5 ——qw_r6 E i ——qw_right, Avg. —— qw_top,#1
g / \\ —— qw_t, w/ tumble _ ~~ ‘“I . _—_Tx—;é‘”/ timb) Tx i S~ qw_left,#1 —— qw_right,#1
~ 2000 —e 2 0 i, s .y ] E A T
/ \ A : FPG o Sy s
7] | o ====qw_|, w/o tumble x A 1w e . x 1 i
§ 1000 A f;é ====qw_r, w/o tumble — 400 é 0 i 4 q_? E
o / D\ g e &= =
4 i o~ (14} . ©
| -1 ¥ g | e g o .
0 200 3 500 P dA 2 X z
I 1 N [ ,,v} \ - =
\ 2 ] E A 2zl = ool o ‘6
Y WY 2 | = | PPN “2 . -500  frigh ik “.
P -3 -1000 L) M— 0 E -1000 , B ‘,,M . g- s %
- ] @ [ [
4_>‘IOmm }‘__’{6mm : ] * i 2000rpm, w/|{tumble|port, WOT, % _
{ 9000 g 2000rpm, WOT i 500 -1500 ) ; -1000 500
-90 -60 -30 0 30 60 90 120
F st% ~ ( ) -60 -30 0 30 60 90 120 -90 -60 -30 0 30 60 90 120
MEM SBI\E\\;I\: DI t g !j RTD type Crank angle, deg ATDC 0417.07 ot Crank angle , deg. ATDC 0u17.97_ch_ores_o Crank angle , deg. ATDC o et e
tssensor ovent — = HEM : ints Sensor @UEDI ~ — O B SIP4: Three Points Sensor @MEDI  — O B SIP4: Three Points Sensor @MEDI ~ — O 3 o_ — T — -
v o LI IR—MIFYENCRRRE—IDN LR R ER R (XkHZ LR ILDEEIT M A 5D, RiE3m Dt HIZIE, 141‘575\;%7367"@75\1%&!9
Tumble port slightly increases wall heat flux peaks. S A LBEEBARZNEAD DD, Ni-, EE2EOY AL TEUAEEIZRL S,
Instantaneous variation was clearly captured. Several The three sensors in 900 um diameter circle showed
h L kHz oscillation is detected. heat flux trends with different phase oscillations. Two
\ Difference among cycles is noticeable. series cycle showed significant different trends.
| . Firing, 200 cycle average Firing, instantaneous heat flux Firing, Spatial distribution
SIP Metal Engine, 0420_16,17,18, 2000RPM, 200 cycle average SIP Metal Engine, 0420_17, 2000RPM, instantaneous SIP Metal Engine, 0420_17, 2000RPM, instantaneous heat flux
00 ‘ 2200 3000 | | | 20 2500 4000
====Pres, =1 Ly AR ) L. o~ - | ]
[ o e E 2500 [ h’. qx_::vg — q:v/_:i I P E [ ——qw_Top, Avg. ——qw_top,#1
s 3000 | vy sSSP 2000 E ; e ~\2000 ) Cqw left#1  —qw right#1 | 3500
a. B !l' “\\ —SlR = 2000 ——Twrag -—---Twr2 __ 1 16 ; l’ﬂ'. ——qw_top,#2 —— qw_left,#2
- ! ) —qw.t, d=1 - — — Tw._r3 ————Tw_r4 >z 1500 I]',‘\ o L 3000
" i /Y R X 1500 T R e A > /ﬂ\\ M
> 2000 7 RN _ wwtoos | 1500 s = o b 51000 1“; K\\ 2500
2 2 G R E g = 500 AN 2000 £
A : R 500 10 |,
¢ 1000 g 1000 =< * = 8 G ‘f R .. K““sw&% B
2 \ d)—(‘)e‘f;“"'*eu.., s - r— 0 T o e N ~ meesd 1500 32
0 \x 1 i = 500 X 200 7 N 8 i 500 | f(\ 1000 >:
/ ©=0.6 \ é’ 1660 : \t\\\ 4 g : ,,A,.,\ yu' ‘-w,,\\ é
I = o TS - -1000 | LY M- . 500
-1000 : A ‘/ \_ 0 § 1500 ;,;i’;fﬁ’( e 2 (=° [ W ja/"\{) %% §
— 2000rpm, IMEP 400kPa, w tumble gort 2000 i 0 S 1500 b N 0 2
i rpm, a, W tumble por : 1 2 E =0. B ' |
5600 i H 506 et b 000rpm; IMEP 400kPa, w tumble port, (1=0.8 5 5555 k 2000rpm, IMEP 400kPa, w tumble port, ®=0.8 56
-60 -30 0 30 60 90 120 -90 -60 -30 0 30 60 90 120 150 -90 -60 -30 0 30 60 90 120
Crank angle , deg ATDC Crank angle , deg. ATDC 2017 e e o Crank angle , deg. ATDC N
Y4 =]— 52 M In= =52 BRIFERER D E— T2 K&, FERRELDEH, ~an N < In =asay N o o
PABERF D12 /'b“,mt* ﬁ'I ,m/m,FE/\U I\) L A IMEPRAT T CHBIE 27 o RER. sieloitl sy Ay it ey BiHE 3 MOBBENR ML RIGEEEREN, (HEORRSE—on
FBIRBE(C & DRBRRDMEIR i et R5N3. BEMOZHRT —ILOBENBE,
Onosokki SIP ME, ®=0.8, IMEP=400kPa, w/o tumble port, Test varying equivalence ratio under same IMEP DA DIEDZENAS N, :
ve Coarse trends are common, however, different phase peaks
(20170418 14) At=0.833ms. AB=10de condition Instantaneous heat flux has sharper peak than averaged _ _ _
_ —U. ’ = g : : - N were observed in the simultaneous three points measurement.
Wall heat flux reduces under lean burn condition. one, and includes oscillation of 1~4 kHz during in Spatiotemporal scale in heat transfer is required to be solved
combustion process. Fluctuation among cycles is significance. P P 9 :
T URFE
_/ S
o o A
& © 10kHz Cut off F 8

ZeRI53AREE : 300umM~600um - Y . . .
BRRL %+ 5 KW/ OMW /i o BRI LBIL S ABRERARAYN L YRR
REZS

V4 ~200°C « HAARILIVIUIZT, Iﬁii'lﬁﬁ%d)ﬁﬁﬂ:%’ﬁrr R AT (L0kHzAw A 2) 2R TS
MIFETE : ~10MPa (/) 3R * 900UMART —ILDEEFESR[REHAITE, U FICHBOEGLIEEFAR oS
24K : Medtherm compatible shape

\ &M :ACBA (Al alloy, engine metal) Yy \° HINOCAR D e+ #l7s TRV R T —F & 1R 5L Al HE Y

—

—

TS RS somi 2014 2015 2016 2017 2018

. 'E)'U‘E&E(: BAELIEZ TN AT —) MEMSERRT>HOE £BERMEMSTHOD  ZhEt> HORR ZEEHONE - RE  SEEUOME - BE
18 . BI% EE HEAS LTSS TO
DFFTE i S mrFL = - ) o
B FSHBEI YOS EERSH BT & BB A 2048 4 ST
o BUHIETT )L DFEIR RIS DERREPAERER | RCEM TR AIERER BUSEET) LIRS HEE TS LI MRS HEC L B BB A

« DCEIBVAIRTZ > D&Y IRiRERODE¥A
e 1A =022 - FRE DR S | P E-IoEBREERE T

Innovative Combustion Technology
brideing to....

III'I1II




