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Development and research on premixed charge
compression ignition of diesel engine
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Research background: high-efficiency and clean combustion
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Thermal efficiency: diesel engine > gasoline engine . ER 16, 2020
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NOx and Soot: diesel engine > gasoline engine
- BERBABESIE Local high-temperature
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After-treatment devices of diesel engine

DPF: EHABEEFIRFIK Periodic cleaning
LNT: &€&, (K Precious metal & Low efficiency
SCR: ERXEFIE, EEMAKZA Ammonia additional cost
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Research background: HPDC, Hot Premix of Diesel Combustion
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HPDC(Hot Premixed Diesel Combustion) was proposed by Hu in 1981

> GLAE XIS RHE ST, RAEBHEHIZhSREES;

RN BETFRONRYE

Aak Preparation of pre-mixture with conical injector
. > SRS SR AMBIAMRER SR

AT ARSI SR & S A E AR I A A TE TR S e
B AR, e O A N LI 2 A S E T S T R A B
RHFB, RMSBAEEITND RSN, SEENT LR K,
BINEE LG FEMEE . RRIES, IMMB S AP RRE, B memEEna
BEH TS RTAIRR, Bl Y, . BRI,
B TORBE LA R R R AT

Gasoline-engine-like mixture formation and heat release pattern

I 7255 - K L
HEXZFOMER KEBTAXFETEEY VKR h, JETHEREBESFEZR> TWVWBET «— IV
VLR —HHERBURES 90 BELEIE M7 TATIRGES ] LFEA TR HeEK
BRI L TATFEET«—CIVIdREE FTRELOD, K TR AN 7ErT

LR R R, HRENHSOSFE, IAMRRERTE, \TEE
RE—E A S AT S b AR L L
SRS IR A, KRS ERER M RE RS, BeSOBRRRTYS

Bo LA MEA RRR, BESHTHNCERE BEMLEE TR RE ERER
B, REFHY, BERATE, FRIOBIHEREEATE SR 0EE, LR
WRERITIRT, FERMBRX—2 0, SMNBE RS RENEATE, E4B0EL HE
Mgk Eik, ROFEFRFEEHEEMBBIE, BRI IR IR
TR, RSB MBPRT 1, RORISTEIRE A e 68 LA AT Seag.

— RBNRESHRF K BN

RESTERRT S, EREEON BT B RER AN R R T, HXHITY
TET RS ESHBEANERNSFHEERNGER. 8 K 208 EnILE & F o
U BRI, W MR S 2 0 IR A 0 TR TR KA 4

AARTEGWOARTNR, MEANROFEL, M1 RHEF SO0k
M1, BRI E S H RS, HEROh EHE, WREE, TRESE
Wo VLILHRIHIE V', BeR, FHEMTT MM, HORS A SRR B A R,

PEL 2 0 187 Vi 2% M2 AR S LT SR TR T AR MT R RO R, T TR R A s

I * RXFIO2ETH 2 HRE. #T 1981 & “Rohmseibhl” LER, FEFETHR,

TAERR. SRR T MR EE [J].
KETFFR, 1982 (04):71-80.

BER#HY AT LOKERM —
MRAE BXR (BBEXE)

1. ECsIC

2005 11 HSH () ~7H (H) @3 HME
Kbz b, ERCOEPEY VRY D LHVKGHEE T
KAFHEBR Y Tt S Wiz, BifE, —Ricid
FiRAH A (HCCI, PCCI) #ABES K &IEiE

IcrETH o 1= 4
A T 2 etk
3 00 [EAE (FA
Hcws L 13 [015)

Zid & U, Fefi ot
2 ReA S B MR 2
MBTR TS %K
AR (BERS R AL :
[Ey)5z2dnelT 1 $HEE e

IZRGIR I ATIUR & ST EE4a B KW ZAH.

HPDC was widely known as PCCI (Premixed Charge Compression Ignition) mode.
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Research background: premixed charge compression ignition of diesel engine
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Improving atomization
Early injection, multi-injection
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Trade off between homogeneity & Ignition timing controllability .
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High Disturbance (HD) nozzle: preparation of diesel pre-mixture
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Development tendency of fuel injection system
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Design concept
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High disturbance nozzle: preparation of diesel pre-mixture
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JCCI: Jet Controlled Compression Ignition
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The flexible lean pre-mixtureis  The unburned pre-mixture is The pre-mixture ignition is The ignition timing is actively
prepared during the intake or controlled in the critical state of  induced by Jet near TDC. controlled by the jet timing.
compression stroke. auto-ignition.
High pressure air inlet
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High-pressure air jet High temperature flame jet Diesel fuel jet
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JCCI: High-pressure air jet
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JCCI: High-pressure air jet
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JCCI: High-pressure air jet
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JCCI:
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JCCI: High-temperature flame jet (Test on SCTE (Single Cylinder Test Engine))
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JCCI: High-temperature flame jet (Visualization on CVB (Constant Volume Bomb) )
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JCCI: High-temperature flame jet (Multi-cylinder proto-type engine)
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JCCI: Diesel fuel jet
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Unity of mixture formation, ignition mode and fuels between diesel and gasoline engine
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JCCI: Diesel fuel jet
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Effects of diesel jet-injection timing on CA10, CA50 and CA90
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Two-stage combustion process: jet fuel spontaneous combustion stage and pre-mixture combustion stage
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Both CA10 and CA50 are linearly correlated with jet-injection timing
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Ignition timing and combustion phasing could be controlled by the diesel jet-injection timing effectively
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JCCI: Diesel fuel jet
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There is a sensitive region of direct pre-injection timing for the effects on JCCI mode combustion.
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Pre-injection parameters show few effects on CA10 and CA50 of JCCI mode.
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The diesel fuel jet achieves robust control of the ignition timing and combustion phasing 17
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Conclusion

1. SRR ERBETRRNE, SETRBNELEYE, SRTHIRER
HEMTUES S

High disturbance nozzle has improved the diesel atomization and in-cylinder fuel/air mixing through the

internal flow disturbance.
2. RIRRSEHHTUR & ERRRVE XA HIMERT, h&?ﬁﬁﬁﬂ-ﬁék
(J CCI) S, BeRBESREXNHARS N EESHR, SRNIE

SRR NSRRI SR =

JCCI mode was proposed to control the ignition timing of diesel engine premixed compression ignition,
including high-pressure air jet, high-temperature flame jet and diesel fuel jet.

3. =M RiESI k4GS KRN LB PO EFITURE & SBE KMEAH
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The ignition timing and combustion phasing could be controlled effectively by three types of jet, which
introduces new path ways of realizing the premixed compression ignition of diesel engine.
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