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Abstract: The function, design target and popular layout of positive crankcase ventilation

o

are briefly described in this paper. During the development of a gasoline, the oil
consumption is more than benchmark engine. The two-phase flow, separation efficiency and
oil droplet trace at different oil particle size of labyrinth separators in the cylinder
head cover were simulated by using STARCCM+ Lagrangian multiphase models. Based on this
simulation, the labyrinth was optimized. The experimental results show that the oil
consumption is about equal to the benchmark engine after the optimization scheme was adopted.

Key words: PCV 0il consumption STARCCM+ Lagrangian multiphase Separation efficiency

515

FERENHLT AR, AT 570 ATRAR 15 ARGE ™ W 2236 JE 34 UL B N B AR Y, 2 R s HLAE
il FIZATI, BT B VAR A HAIAT, XL oin A SIS B, 2 I Ae 5T, JFAEHL
PERZ BN e SR BN AR Y ISR T &1 HC L evs e, It DA AV S S R
FIRAR s ERIRER A TS PR A B Ry i (EITIL IV B BUE VAR
LA 50km/h (K1 BEAFHAT RN, AN SCVFA AR AR TS R HEA Ko BT A LR AT 1 5 i) =X
3 K2R G0 B L AR5 G TS R R P (i A e L, AR R R I 28 BT UL 5%
AR B TR AR FR A RE o H [R) I 3 28R 2 K7 B A 3% 8 AR T )y
ARG AN TWE o — 7 T AU AN RESE e, S HRBEE b AR ST R s 53— A
LI TR LM EEA T [P, AL AR RAROR, ROR & KO M = i K55 4 0. DALk, A
T 28 T TG, 0 0K WLtk A R DA R 4 PR 3 B ™ e R, A T AR
GV ) HL A i A A I g S R B AR



2010 4 CDAJ—China [ g4k

1 5 A E X AR ST K

1.1 ZIThek

B, SR AR KR SR DI RE T

(1) B “SFMUR” FNERERE, AR B AE R 52 21 4

(2) KM PCV RIS i i 45 A S — 8 AL E B, DRI A V5 e DU D T A B 4
V0N A TREE SN

(3) KM BEEE (ks BRI Bas) X “s55 U7 Rl AT e, AL
WAL IR, ) R S R R

1.2 &itHAR

M4 DAl R G IR, SR, Bt Hbrin R
(1) FEbRUE (AR A5 4R A8 Sl & 77 v: (GB18352. 3—2005) ) HR T UL, Hhh
FANIE DN s (REFEIRE) , — i N—5~0kPa;

(2) KEWUER BT, FEEER G TN E X E ﬁkmﬂ%%%ﬂﬂif$?@m
(3) fEBHTHUT, e ubastt g, W 28RS 00~ MO XU e N UL RO
NN T 10g/hs

(4) RANHUR AR B BT, 8 AR G0 g 1w TAE.

MR F U B AR ”<m$n@)%mﬁfﬁuwﬁﬂ@m,Ewﬁﬁﬁ@%ﬁmmﬁ
P, B8 3 400 T s DA I 28 LUK UK 4kPa BDING ZEIR RSO0, Lhmy AN 1 5
FEIAH I ARBE

1.3 MmEEA

B 1 RIS HAS LB AT (0 A //T—ﬁkﬁm“
Ik, TEIZRGLM T, R A . e

5 PCV WA TEANIE < E, PCV A | &NJ T iniake '/
RT3 CRUARRT RS ) 537 . 1
WU AT I EORA T S U s —l T

JEEAIE. PCV RIS Jy BRI . prssue conto

B EELEIE, N, FiEER4L s ol - .
SN RS B e

WL, MRITL POV A

ST o R A (3 9

WURRIIN, POV IR A o USROS SILA S AT, B SRR R B
o BFEAE.

cylinder head

?

b
—l

K1 HARTAE K



2010 4F CDAJ—China W [EH g e

Pl 2 S H TR LA AT 1A B 7 20 RRUNHESGE IR ™A, BT DL— R & A 3 e,
Fr 25 PCV —i et PCV R E L. PCV ISR 2 B Fr 48], 724 T8 Refr Uk e m
AT SR e R 2 2 2% REFE il < B A0

b ceparetor (eyclone) ST RENLA, 1T 58 e
v ey I MEUBE AT E R IR, RN
et N AEE 3 PR E . (E PCY RGBS
S, B, R ST
A S T 4 R 24 R LA
TAGAN AR, BEEa G MR, 5
AU AT, R )

Position of electric heatind  pregsure control valve
element {only if required)

intake

C

air intake filter

manifold 1
throttle 7

oll runback

—=— blowhby-gas

~— oil CB LA T s R g i, 7 ZE I, i
R L) POV IRSCH] CH e SRt i
2 BRmAT A E I oilpan AR TR R

Js (R A Y Se R e s IR A
W, B4 XA O s R

oiseparator
{cyclone) oil-separator
{labyrinth - volume)

Fosition of electric heating  on-return valves pressure cortrol

elements {only if required) Vo
/\ ventilation pipes ducts

air intake fiter

intake
manifold

l turbocharger il runback

—— plowby-gas IL
——— il
CB
s pUrge air
]
aeration pipe PCV valve =
oilpan

Bl 3 AL S R A1

operating states:

[
= .

A L

coasting mode

partial foad Z
ﬁ

P4 1 OB LAY b b A AR 00




2010 4F CDAJ—China W [EH g e

2 JRPLHAATERN RS

ASCF R AL AR E R SR 1 P, AT AR, A B LI A
Ko UL, AELTF PEGE XS B b 2L SRR B, AT L 5 e, JF S H ARHLBY BEAT XS
Pto SRR, AL A A S XV it v B 5 T (A L 2R I H AR B

3 JHIAEIRE CFD 2047

VB AT R AR AU 55 A S AN 8] AR L TPV 55 AL TP RBP4 AR 8] ) i
B, RERACHOSRE . W ILSTE T LA Dy WAy — R r AR SR A Ry~ i B H R SR PR A . — I
ME, AEXS AT CED 0 M iy, UM R AT BB s BB AT V5, TR y80g 3z 31 R
Pkt 1 LS TER RV S o b, TR O AR A AR, T LS B O S ST I 50,
Wb B AR B R AR LE, BRI, 7EH] STARCOM+TISEIS, ¥ 5E T AR M) .

3.1 BRI E

WINE 1Z K EHLIE FEIR R (blow-by gas) AN 20L/min, TR, EE AR,
AR A L AN T iU PR SRR IR Tke/m's SR 2. 11X 10 Pa. s
(P=101325Pa, T=353K) .

DR BEE T
(1) NHAF: 38 NOLR (velocity—inlet) ; M¥E 5 ATE 28I SN DR AR 1115
HURE TR R

(2) Hias.: BB O (pressure—outlet) , ¥ H & /14 OPa.
(3) BEMAS:: Joig e lE e Be i, BEfmHEE N 0.

3.2 HHMEE B

AR SCABGE R RORL R BRA X T-45 58 AR, BUE HATZ o h ORFE BARAAE, A% BAK.
JEYE . TG M . — ORI BRI E B BRI 3, 7EAS B U S s )5
1z F i B H D7 k50 n] LAAS 31 B O IR BURL 12 B B2 K 73 B 80%

1R P 5T U SOREA A AT AR MR 0, Da MR R AT TAR 2 AR BE,  T LURME 2 & 204
TG B JG “SHEAER” Frsar ipLmE, (HE A0 B RCRIE BTl AE A AR T R 2
Tot) A5 () 0 o DALk, R0 38% 5 el i P B BB 10 *kg/ s o £E T=353K(80°C IR, i1 13 5 Ay 840kg/m’

BHUHIL S AT

C1D A B RR BN A g BN SR 1T o AR 34 S AR A% A5 ) B SO AN AR B 5, T LU

R (TN S B 5 RN T S A A o E STAR-COM+HFUE N 15 ki i 7

(2) WA B RRE R i ol kTl B



2010 4 CDAJ—China [ g4k

(3) BEMRHIEIL S (Escape) , R — BRI BRI, RIAIR BT 2087 L, i B
2811 IR AP I B KU ARAE 0. 2 0 m=50 wm 2 A", T DAASCER XS 10 FlOR R B
PR AT T AR A S L S, 200 0.2 my 0.5 m, Tum, 2um, 5

pmy 1pm, 15um, 20em, 250 m. 301 m,

3.3 WA BEESHWEL

TR E S RS, By b, 5 POV BRBERRE S (s 1 Pros) ANFHSHERLAE |,
R PR IR AR A S A, JEXT LA REAT T

3.4 HERIHTRIFH

IR GE S oy R = (L= g B i/ N D R DD X 100%,

B 5 il B RCRR LEth 2, AR R DA Sk e A R R R B AR L Uy

AR, R EARAE 5 um DL, 0 BRCR BENR EAR A iy 0. SR et s ]
AT AL R (AT o0, S5 RIEE 1R,

110%

ES 3

100%

ERE

0 5 10 15 20 25 30
mEERE (v

Kl 5 A0 B CR BE T i AR AR A it 2k
ME 5 KR 1 aTLLE W, e 1 sl )a, oS eR KRR, 5G4 B rh L b
TIRZ, WEFTRE 2 N, XEeiial el 17 /- 5 o CRD 20 #7445 1 IE Ak o

K1 LR SRS R W H

DR LD Plabsati . GRE S5 A

EE 1 ONLE bt )55 %A% 30g/h
EE 2 AN EE T S 5g/h

K 6~9 202 HAAN lum, S5um, 10um, 20w m M2 LRI, ATLAWIRAE . B
HEARRIRE N, B R A D, S EARN 20w m I, BRISUSEIRE 14N, KR
REE SR B BT R B TR L o



2010 4£ CDAJ—China ' [HHH F gk

Track: Parficle Velocily: Magnitude (m/s)

IJ.?CEU

2.9600

| 2.2200

0.74000

Track: Particle Velocity: Magnitude (m/s)

- 000000 13200 26400 39600 52800 64000
JU ik E 1 J5J7 SR E 2

Track: Particle Velocity: Magnitude (m/s)

0.00000 4.9600 0.9200 14.880 19.840 24.800 Track: Particle Velocity: Magnitude (m/s)
= N | 0.00000 2.6400 5.2800 7.9200 10.560 13.200
BT RIRE 1 Bk IR E 2

K6 1um B4R RE s

Track: Farficle Velocity: Magnitude (m/s)

b

| 2.9600

.y

Track: Particle Velocity: Magnitude (m/s)
0.00000 12400 2,4800 3.7200 4.9600 6,2000

Track: Particle Velocity: Magnitude (m/s)
0.00000 4.9600 Q.9200 14.880 19.840 24.800
_~£ - _ _ 0.00000 2.5200 5.0400 7.5600 10.080 12.600
BUH T RIRE 1 HUHTT IR E 2

Track: Particle Velocity: Magnitude (m/s)

K7 5w m AR s s A



2010 4F CDAJ—China W [EH g e

Track: Particle Velocify: Magnitude (m/s)

IS.FIII)

29600

Track: Particle Velocity: Magnitude (m/s)
0.00000 1.2400 2.4800 3.7200 4.9600 6.2000
W

J5UT Sk 2

Track: Particle Velocity: Magnitude (m/s) Track: Particle Ve M
0.00000 4.8000 9.6000 14.400 19.200 24000 000000 2,4400 4 wxﬁxﬂy 7. Wm e {m;s;eéw 12.200
h& N

RIS 3% Y= BEUYIE S Y=
K8 10 um EHARWIG KIE sh ik

Track: Particle Velocity: Magnitude (m/s)

.S.W

2.7200

Track: Particle Velocity: Mogn#ude (mfs)
0.00000 1.2000 2.4000 3.6000 4.8000 6.0000

Tr ke: Particle Veloo .Magn?!uds s,
0.00000 adam 0.80000 i 1.6000 2.0000 g oono 052000 1.0400 i 1.5600 (mgéaw 2.6000

RIS ES Y= o IR 2
K9 20w m EARMGEKE S P



2010 4F CDAJ—China W [EH g e

4 Hiw
ASCAEANTE SR 7 B BB MAAIN A I ZR I T, N STAR-COMA A
O3 BRI IR 70 BRI a s U REAT T BRI, ST
(1) J B R R ELAR G D on, X455 BUR B, B R sl e Dtttk
TEHE Sy 1 R LA o
(2) Pt Iy S BRI A TARK S o IR 45 R U R sy, L
JHI5 17 Bt D, TR R T CRD 34 45 R IE T
(3) KH CFD 2381 F-BOKH Tl i @ s i fe vevl, nTLAGasa T A s3] BT A, 5
PR HRE T AR T RUFAI AR

5 2730

[1] $#KRFAELARZ, (AEME (L) FERY , LT AREHRAE, 2008,

[2] Frank K, Frank G H, Kolja O . Lubrication and ventilation system of modern
engines-measurement, calculation and analysis[C]//SAE2002-01-1315,

Bl1E4, A, RILE. AbidihHaE N a L&t 2008 YEAF IREFZF SR E.
SAE-C2008127,

(41 B4, B AL B &N RN BALAZD. +HH /) FFIR, 2006, 23(6): 766-7710,

[S1xiFde, #&EF, REH. AT CFD HAReH T b AL B BBt DB ARNE Bt

%2008, 37 (3): 50-53,



