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Simulation and Experimental Investigation of Miller Cycle

on a Medium-speed High-power Diesel Engine
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( Shanghai Marine Diesel Engine Research Institute, Shanghai201108)

Abstract: The miller cycle simulation research of a medium-speed diesel engine was conducted. And to

verify the simulation results, testing program was determined and tests were carried out. The test results

show that application of miller-cycle can reduce the NO, emission by 10. 5% , coupled with the compre

ssion ratio increasing and valve-timing overlap angle reduction, the economical efficiency could be im-

proved effectively. This study provides a reference for the application of miller-cycle on high-power medi-

um-speed diesel engine.

Keywords: high-power medium-speed diesel ; miller-cycle; compression ratio; valve-timing overlap angle

I

Bl IR H 25004k, M SEBLRgHE
VYT I AT AL, LA B i i 25
PSR H TN e B R AR R B R, O €O,
CO F1 HC AYHFRORR X AR, 17 NO, HE A ke e ™
H, RSN, EFRIEGF AL MO X
FHSEMPL NO, HEBCR M H 257 4% o AR 45 IMO i
1LY 2011 4EFF A S50 HY Tier I HE AR vE 8982
3, FEAE 130 ~2 000 v/min (LM ALAT NO, HEKL
PRI BRIETE 7. 66 ~14.36 ¢/kWh Z ]! |

L iblale, BEAR NO, HE A HH O6 H A 3547 K
AR, — ey WL N HE RS Tt A BILA MR

Wi B HE: 2009-11-23; &R HHE: 2009-12-23

it Hrh WL HERCR TG Y T A 28 i B b i
BESRFEAE NO, (94 ik, F 2R m LS. fT
TR FIFESCHING . o R RO EIIEER . BT R
TR AP AIIRAR B S R . L R B B R A
DACIE FAPETR . BORBRAIEAT, WSS s ihbl
A P B R B 45 U SE L) SR
KR FR B 5L T 30T 56 B £ (intake-valve
closing, TVC)RF|F IS Zaii =, ik
G T A RS TR R, U R 4
TG AR AT AR A, AT AR BT P
BRI BEIR B, SRR NO, HE. i Sl bl
BRBeHERCHE e F i, iR BRI
R 5 P 3 AP S A 9K 20, Miller Fl Lieber-

1EE®/ . =M (1982 ), WLk, FEWIIEIT 10 NSl TR FE e B4 R, Email: bluehover@ vip. sina. com,,



.20 4 3m Bl

453220

hern J5 2 SCH Y e Ao 2 1o 18U 1R AMEEK B ER
T R i R S T R R 2 T
JEAS IR HERYRBR , A REA RLTRAN K B IE PR T AR 72
TR, BOREEFR AT RAFE) iz
iz o ITAFRBEA SR HL I R a i, & AT
HRHE S8 Tl BIL B B2 T A R A B T B R R T 3k
5. 85 SR SR K AR PR B AR SR T R 5
[E1)8

NN
N
NGV

#

TE| = i i

== RPN

WM JIp

L RV

B XSERSREBFNRERIDE

RSO EIREORE R, RISt f 07 BT
ARAFER o AL rh s D) SR SR B R A
PEATTHEE AT, (RIS JLAAT e 4 o AT 3 B A ot
et AR Hra s i I %, IR
HATR 5 Mook oA L 458

2 HEEBEWEIMERE

AR 45 32 2 5 BIL A A 1 48 AL S BB R
¥, 32 AVL BOOST -5t T (5 ELA Y, fnf&l
2 Fis o P AVL BOOST H1 [ Two Zone Table k%%
RS ST R i BEEA T O FLAHAR, AR i
P A RRGECASER X L AR et B HEA T 05 EL T
B0, HE IR RS X 53 ER CRIRIRIX, 43
BT RARBE = Wy FIR B IR L, RE WS X NO, S5 HE K
W AT O B A

B2 FAEdhmXIhREmYLGETERE

D7 EREAIBRE 45 R ANK 1 PR, Rrh & Ty -
SR R AR 2E B 7E S B 2 N, BEAAR

R, TTUHT T 2R EHT .

®1 ABMNXESHEREEN T

FEMRESH 15 B S50 A AR R 22
H TR /KW 0.12%
A RRIMTEFES/ (g/kWh) 0.05%
SRR T 1/ MPa 1.67%
e T HE R C -3.92%
ke e HE R E/C -5.45%
TR RTAARIR R/ C 2.25%
TP e AR/ C -3.22%
1Y% )5 1 R R 71/ kPa -1.72%
NO,/(g/kWh) -0.47%
3 HELH

3.1 XHIERMMHE

HRIEHR A AT, b e S LI
KR T ELBETEE, AN 3 iR,

AP 3 ATLLE Bl k0] 5% P A BRI
5 (Miller Timing) B4R i, b T fRIEDE < 5Et— 2L,
RIEATRIEAT] 56 P A i e s R MR A NS, it
it EEIG R A AR R B T R SR A B R U
M T LU K0 FR 40 ) NO, A 1 i 15 HH
N, SRR gt A A A TE ) R T 2
% (HRAELTETT T, BAE KB RN 52 HT, I
FEARISE N, XA ARSI T 530 CTA %
PATERFIE A 1

)
2
// _4 ey
=
-6 ;_“'
/] -8 E
— -10
2.0 -12
< 1.5 N,
i )
22 1.0 \
=05 N
\_\_\
0.0 0
L— ES
] -1 5
| 2
A ‘ 38
-4 ’E
18 5 o
S15N
312
= 9 \\ l
2 6 |
% ———
510 520 530 540 550 560 570 580 590
K/ CA

B3 FEEERVEARSDBEROHETEER
(A ENEBUH B, TEFSRBERF—)



2010 4E3 H

M PRSI K A ER i B T T <23

MNP da AR R DI R AT A i, Tk
FITE T Wk AR T SCH] , 10 e 28RS 1733k
Tk B B R ELN TREST T
E0) 7 Se R RN A NS S WA U AR NN
IR IBAR, NITTREAR T e i de 1 o

1.0

1— i N\
] KA N\
0.75 ] \\
£ ] e \'\
5 T ety
= 1 P —
0.25
o
0 0005 0.01 0,015 0.02 0.025 0.03 0.035 0.04 0.045
CHEREEY/m
a) fikHonth®
3 bl
184 N — &L
163 f Y Kt o
£ 1479
Z 123
= 104
= g4 \
-
E e — -———
& e r—
O

L e o e S AR e e
0 0005 0.01 0.015 0.02 0,025 0,03 0.035 0.04 0.045
CAF 7 fYm
b) i

B4 KBHEFRSHEBRFERIELHES

KEHIE IR RE A B > NO, (2 W, ALK )
P B S be R T, EUR R A R ) I B ER AT, b
FERBWIIN, LT 530 CA KA, &
SPLEIAR R T o Xt T HERTTE T (ks
ZHIRH], &R R rh RS R, AR
RO, ARORAE /N T RZAKEE, A 4b 1975 3)
FIERTRLA Hh, KRR T 75 Dy P B A 2k i AR
N, BUEP R R S BAR, MFERTHR
3.2 HRINEBRAMAM

RS IR E AT ERAMRE
B, e R . R RERN  BRARE
A BRI R R, ER
ANTESBMMAIAUREK, W LUE T E
BRI R BRIk . TEEM
RN N S fros, AR RTUE Y, K shblis
KEPEING , BN RS A AHEUR TR,
BERTILT R, MR TR SR, gDk
PRI . K6 T, B/MITESMA
FIT BRI AR, [HRMEETEEMLD,
K BPLBIHEGRE SR T o 78U T EE B A ki
I BELE 25 TR I AR S AN R .

0.8 \\ ",_
5 i
0.6 N !
> N .
E ,.4.-""“_'\\\-.., :
E 04| L5 MR e o a4 }'“;‘
= el
g :
—PHITERA
—e— KRR ERM
0

CAF R me

5 SNEEANMENEERIE

T
[
199:6 e/ {335

199.4 44— —
2 1992 \\ / 33”%3
5 e W 3
= 199.0 _)\ ]
B P {3254
£ 1988 y ®
1986 // N {320

¥ \/
198.4
A MUTIERM/CA N

E6 AESIIES R imERMHERKM
(X RINEHHNES )

3.3 EMHLERIEm

— BRIk, IE IR IUT R4 HLRE A 1l Sl
FBRI 2 DE R B s, (ERBEE LA R 46 b i1
K, BN B RR b R Tt 2 4 . KREE IR e
HRREAR R S B R R TR T, BT X s 3,
TE PR UE I R R R I ALK SR TR T, 1T
I 3 38 2400 R LT FE 4 R 32 5 & sh AL 1 R 44
R, DABCRRE RS E PR AR 2 5 1 o R ER
JE Al 2 SR B E—B, H R Uar He i Eexsf
PERERSE I, W& 7 Fis .

0.2 ’
0.0
-0.2 N NOH). 7%
2 BESGIMEE K J)+1.6% : 4
§ -0.6 i o
0.8 S SRR IT F)+5.3%
-1.0 l

-0.5 0 0.5 1 1.5 2
HUA I L s e A4k

B7 [E4ELxtR AKEEIRRIRM (B EMELE
BO, IEFSAKRE-H)

T WTLAE L, BEE LRSS e R,
FERGEA TR MR SRR R D BT, H
NO IS A4 . A mT UL, 38R LA 45 HE RE 7R
AR PRS2 DR ™ LR AR, st AR
G, HESRBUR S HLRIHLE 7y, HORS B



.04 . 5 AL

532 BEE 2 )

1 & ST RE K 32 B B i R e FE 77 o
3.4 INgE

IR BT LA Y, Seph AL K
TEFRTBEAR NO, HEH A /E F e B &, {8 5ol
FHK GRS BEAL & ShHIL A% 45 001 A 3k 1) e fe 1k
e EHE TAES RSB Tk, &6 LikiTE
ST T 20T EVCECH R, A — AR A PERE i
TR 77 %8, W LAfE NO, FEAIK 8% , Wl #E 2 3 Jin
0.3% , feriiRBe e ST 1. 1% o %07 B4 W%
KT NO, WHERL, HZTrERA B Ek, &3
BLZ T TR T fr K L B B, DR e R AE
RIS I 7 R TIRIE

4 XIEIIE

RIEDT TR 58, BT 1T RS
SUNERIRIZR, PRI ROTREE, (RSP JLAT
FRAG RS, 0P R SIPLARAMTNAE . JEHFRSE. 6T
N TARRZEH NO, HEREA s TG 30T, A T
PERZS LA S8l v 7 KRB 3R I A1
BRI S IS VR AT LA 2 B

R2 NMAXBHEREHRENNES RV

FEMRESE KENIEIRS LAY HE
FiROR I IS FE %/ (g/KWh) +0.1%
I RS IT /7 /MPa -0.56%
W ATHE R E/C +5.1%
W5 HE R/ C -0.64%
TP E AU B/ °C +7.2%
TP e AR RE/C +0.81%
R JE 3 R 7 (FRXT R ) /kPa +20. 69%
NO, #E/ (&/kWh) -10.53%

Wk 2 foR, SRADKENIEIS . Ak < 1A
I RIEAR LRI A7 KRB B i be I )

FEAGRIFE ORI KST-, NO, HEC TR, FRIR
H10.5% ; WMFERIEA LTE, HEIHO 0. 1%

5 & &

(1) S0P e AT 3 S L PR B
A4 A NO, FIHERC, WEBiK 10.5%

(2) e KRR I X T At B 5
HIEATARAL., 3 M LT PSR ARG . I A6 ]
WAMGIET 22 CA, LK B DK W5 55
TR SLIONRI 2V B, K By 1 5F 1950 2 3
.

(3) 550 e Ky 5 S LA K 0
SUS BB G KR SBRBITIET T RS>
BT, o 5 e TS B FE K B 55 LA
TRl

&% ik

[1] Marine Environment Protection Committee, Report of The
Marine Environment Protection Committee On lts Fifty-sev-
en Session[ R],IMO,2008.

[2] Ve, peatom. BURARTISEM AL NO, HERCHIpL N H ik
FOR[ T, Selidl,2009,31(3) 19 - 23.

[3] Mr. Christer Wik, Mr. Bjorn Hallback. Utilisation of 2-
stage turbo charging as an emission reduction mean on a
Wartsila 4-stroke medium-speed diesel engine[ C]. Vien-
na,CIMAC. 2007.

[4] Yaodong Wang, Shenchuo Zeng, Jincheng Wuang. Experi-
mental investigation of applying miller cycle to reduce NO,
emission diesel engine [ J]. Proceedings of the Institution
Mechanical Engineers. 2005.

[5] ABB. http://www. abb. com. cn/turbocharging/. 2009.

[6] AVL. BOOST v5. 1-Users Guide[ R7. 2008.

(7] FJeft, XIRMR , m s de. WRPLZ M. s AL Tolk
i ikt ,2005.



