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Reduction of fuel consumption is an increasingly
important target of automobile manufacturers today. As one
of the effective approaches to improve the fuel economy, a
four-valve lean burn engine was developed.

This paper describes the development of a four-valve
lean-burn engine which involves improvement of the
combustion, development of an engine management system,
and vehicle test results.

Among the major themes discussed are : (1) the
improvement of brake-specific fuel consumption under partial
load conditions and achievement of high output power by
adopting a variable-swirl system with a specially designed
variable valve timing and lift mechanism; (2) the development
of an air-fuel ratio control system; and (3) the improvement of
fuel economy as a vehicle and an approach to satisfy the NOx
emission standard.

1. AN E

VLA, R e M ERBR BT AN OB L DE £ D I2Dh
T, HERIBIE (LIS R B CO, PEHY B IR O BB A 1)
Eh, LR OMBRIEIA KD 5h T3, AE)H#
A= HIZBOTE, BB OWED 22DI2, 2 )TN, 5
DFEMN T 7o —F B85 ENTOBH, B5H T RHIR
EDNRBUEOR N R FETH B Z &id. DTk » #Et
ENTHD. BEL OWEIHE SN T3,

L2 LAaNS, kb v o v oFMIZIAT T,
(1) PE O BB SIC & 5 728, = JCAlE & G50 Fl
TES, NOx DKHAWHETH 5 Z &, (2 FHHREAKT
TRELREER 72D 27 - L SR RHAT 5 L.
ZDOFHEIZ Ko T RASIO NN & 0 &= kA

*  FEWF2ERT
* kAW
https://doi.org/10.69239/hondatechnicalreview.1992 4 3

K& 25 2 L HEOREE BT T IVEN D S,

E (1) ORI Uik, IRBESGE I & B KR A A
HRBERR A O EKIZ & B NO B BRI & . Sk S o
ZERRILHI R A TR T v D VRIS 2T AR L2
&L (2) OFEISH LT, 1989 ARISTHHIBICHEA L 2L
TVTPRUEA IV TOUEER (LN VTEC) #
IS L7 MEDOTEZT =LY 27 L% LI=Z L
ICE D BEARI L, 4L TR Y UV AR
L7,

AR T, SEFTICHERE L~ 1.5 0. 4 50567 s
TV VY (VTEC—E T v oY)z onT, ikt
WEAEHDISHENT 2 &I, TV D VY 27 40
FFE & D E — FARABRERICOWTEERL TS,



HONDA R &D

Technical Review

Vol.4 (1992)

2. I T MEE

Table. 1 12 VTEC—E =V ¥ VY OFEHEILART,

ID154, 4R\ Yy Y vid, YY)y ANy P, ¥
Vg Tgay s RIITLIGERTHY ., HHLT S Z
&R L 72 L& X > T 5,

¥l 7V 3 VERETS2D. U—-F—T 401
Ity =7 =L KENEZ VY v EERRAL,
AEIRE & A TIRE DRI A X - 72,

L., HEIF I N7z VTEC—E MMz v v v ig,
Fig. TISRTHIZ, fERD 4L T Ty O Vi ADH T
EHMERR L OO BN E R (BSF C) O K 2 K% %
ML TWS, Hi. 2L 7OEMKE (HF) = v v
TR U TR, BORRHE R O & R IS & I L &
RLTW3,

3. WK /NI TRE#IE (VTEC—E)
3.1. FEHEDEW

FHRAX IS WT, RE L =2l % 3285 5
FHEELTCZAY-LERHALZ, L2AL, 2507 (K
KINALT)D AT —LE&T Y Y v Tk, Fig. 213m
FTRUCARRBERIRIC BN TIZ 4L T2y U v EEEDL

500
T
2
3 450
°
3 ;
+© —77 Previous HF Model
© " (Two-Valve Engine)
& a00-
©
% "% VTEC-E Lean-Burn Engine
]

350 1 1 | I I I

40 50 60 70 80 90 100 10

Rated Power (kW/2)

Fig. 1 Trade-off between rated power and BSFC at
part load

150 T T T
| | | Two-Intake-Valve Operation
140 [~ One-Intake-Valve Operation /— ]‘ = -1

T 130
Emoi-~
g .

g 110/ /2~

° 100{____..._ R e 1 PR |
90| - ! S

80

1000 2000 3000 4000 5000 6000
Engine Speed (rpm)

Fig. 2 Comparison of full load performance between

two-Intake-valve operation and one-Intake-

valve operation

Table. 1 VTEC-E engine specification

Cylinder Configuration  In-line 4 Cylinder
Bore X Stroke (mm) | 75x84.5
Displacement (cc) 1493
Compression Ratio ' 9.3
Valve Mechanism SOHC VTEC-E
Number of Valves 4

: In. 27.5
Valve Diameter Exh. 223'5
Fuel System | PGM-FI
Ignition System PGM-IG

FDO Lo /LI LY TE BN, mhElRKIZ B W T

BRI EOETIZ X DM N EET /5, > T, KK

=L R TRTAR R el o W el = Q11 [ L T Br=A [E| L T 5

TOWSK NI TROY)D M Z BN REE 55,
ZD=®. 6RO VTEC Bk %0 L 728 o

IS TIRIEEER (LT VTEC—E) 2% L. 27—

LNOHZEER 572, 2O VTEC—E B, Bi%

RO & IR,

(1) NATHRIEIZED . B BEAT L EERTE D
Zk,

(2) 27— L DRI K D, WA — b ROCNLT
JA O DVEBROE T AN &,

(3) WML Y TFLTHBT L,

3.2. VTEC—E O E
3.2.1. Mt & AR
Fig. 312 VTEC—E O] h 2 2 {275,

Low Speed High Speed
(One-Intake-Valve Operation)(Two-Intake-Valve Operation)

® @
.-

(1) Primary Rocker Arm
(2) Secondary Rocker Arm
(3) Hydraulic Piston

(4) Qil Passage

(5) Roller Follower

(6) Primary Cam

(7) Secondary Cam

(8) Rocker Shaft

Fig. 3 Actuation of VTEC-E mechanism



VIEC—E U —->N=I I D%

VTEC—E OHiE k., WEHD T 7 4 =) & &1k
HHOX AV E) A LD DODHLTaT 4 LEFHD
1ADH LY v 7 P EWEYZ Y ENHL, 0—F —
THUIEETETIAI Oy =T -4, BLU LD
YENA Yy =T —LETHRINTNS,

KEEEHE, K400 v ) — 7 — L5 LTI
ZhoTaT 4 NZAEDbDETCEHL, 77542 llo
INALTRV 7 ETBH8, 2h v FVHOSLTIRIEIE
RKibIRRE & %%, — 07, SR, ECU(Z L &
fe=yz-avybtag—i-2=y M) EDEFITE
DMERBE A X, HMEY 2 b VISHIESMb > T, —
DDy H =T —LDBEEINT T4, LHh v HY
DORITDOINVT BT SA~) HLD) 7 FTIEET %,

ZD&HIZ, VTEC—E TV Y ViZ, KR T,
VTEC Bz X 2 L THRIEIZE D 27 — L &2
BR X, a2 L T A RS & B R T
AR DREGE LK > T\ B,

FThRIZ 2 v £V L TIEEIRIEE S 0.65mm DY) 7
FeL, 2 v E Y R= b TOBRBIY EPIEL 72,
YHYEVINLTDY T ERAT —LHIZE X B
13 0.65mm DY 7 P THIURIEFELE A E BN,

3.2.2. NV AR

VTEC—E T v ¥ vid, Bk 17V TR IEIRRE & )
K27 VL TYEEPIREE TREIEERIIC B T I ZE R E
72 KORELRHFIC BN TERK I T RO i 2
EITOMENRSH S, L2 L, VTEC—E BRI lIE IS
WAL TRAERBL T, =YY ViR,
RIETIRMEE Z b v OBBRER A ENh S Z & & T
DIENEERTYIDIRZ 247> TWd Z &Ik D, Fig. 5
IORTHAEND AL ORETIEIGHMT 5, 207
DT HLERI S FICHERICUDMRAIFELITDE
% M) TR AR L 72,

N HLEIR WMEY R LY OEESBEET S Y

Deactivation

NS I T V2 e
AV V2283 H A Y I—ZAR—FOHILIMEL, -._I: Two-Intake-Valve Operation
RIER = PANGRRINIESH b Z &2 56, Fig. 41378 o o
‘—-';; One-Intake-Valve
i SO . We >
Primary Cam > /
-~ 8 = f
: S ,
¢ £ N\
= 4 Q . Ejection
g Secondary Cam| 8
g 2 =1 w
0 —_--_iT- — 0 =T 0
(BDC) (TDC) (8DC)
Crank Angle (degree) Time —
Fig. 4 Valve lift and timing Fig. 5 Ejection pattern
Valve Lift
Phase 2
Phase 1 Phase 3 Phase 4
(1) Trigger Spring (3 Primary Rocker Arm (5) Secondary Rocker Arm
(2) Trigger Plate @) Hydraulic Piston
Qil
Pressure

Phase 2

Phase 1

Phase 3

Fig. 6 Actuation of trigger mechanism

Phase 4



HONDA R &D Technical Review

Vol.4 (1992)

Ny B =T = LI\ r 5 IREET, NLT Y T b
FIGIC K DMEE Z b viciiF o &R 2ER L, £
ANy A =T — L HHEY A Py EH END
BRTHB, HL, ROV A4 2L THEFIZNLT ) 7 b
B0 Mb s,
PR, PUAFTL - E N A =2 TY U
PERBIFEICY VTN ERET, ¥y g ay i —
T—=LETI349)0y h =T =01 L= LI
PE$ AR, WEY 2 b v OBEIASE T35 X512
fEBI BRI 2 RIS 5 8 D TH %, WA 173 TIKIE
RIE» 5K 270 THREPREEICYI D b 505D b Y 77
W OEIRIES Fig. 6 15737, ECU 25 DF5IT&
DVHMEEZ P VISHER 2> TE P Y F T L — b
IZEDMEE Z F VIdBETE LW, RIS, 77547
Oy =T =BV T L. 44377 L —Mdsh
BN, TIAIN By N —T =Ly E) Ty H—
T—LD) T PECKID, WEYZ P VIIBEITE TR

ON
Solenoid OFF [
Signal
Qil Pressure —/—
Hydraulic

Piston Stroke

==
A\

Secondary
Valve Lift One-Intake-Valve  Two-Intake-Valve
Deactivation Operation
Time ——
80 1
- Engine Speed=3200rpm
£ Engine Qil=10W30
~— 60 - | B — I
'_
o
E \\
I; 40 R S N
= Base Circle
??) Duration
g 20 \\
£ \\\\
o
0
-20 -10 0 10

Qil Temperature (°C)
Fig. 7 Response Time For Cam shifting

BRBEL 2%, I SLT ) 7 EARDY, 1 AX— 2
MEicay#—7— MR- 70, EY 2 L v Ii38E)
TEHIENTEUOBADELERBET 5, F 2K INE
RFET, WIHEYE 2 b v OB A A 4 X — Z R &
DELS o288 b ) TNt E oA TENY L
DBRAET S, foT WMEEZ LY DX b a— o4
WiE L, R—=2MNTY D RZ %58 T3 5 BRA MR & 3%
&L (Fig. 7). RAMEL T cog oz #2E ik L %,
Iy VvHiRENY A VRELDOBKRE Fig. 8 IR,
) AEEORHIZED., —10CHOT VY Vil E T
O AL ORENINTET AU D A SR T E 72,

4. HERBEONE
4.1. 27— ILOREL & EEETIR
JEOTEHIRIERR R 215 5 72912, AN Y H Lk — PSS
Lo THEWAY - LIERET S & WX — DR
BB T LR TIEIET &85, > T, Al BERR A

Engine Speed=3200rpm
Engine Oil =10W30
101
=
= i
T
[+
§ 50
©
2
i L
1 1
-20 -10 0

Qil Temperature (°C)

Fig. 8 Ejection rate

Fig. 9 Cross-section of combustion chamber



VIEC—E U —->N=I I D%

WRIFEAT - L HALDRITHH S 3, MIEEEIRE &
W 72 RBEO I S A bYE TV, KW 2 T — L b
TR SRR 255 Z LV EETH 5,

ZOX YV VTR L ZBBEEIEIR%E Fig. 9 1587,
INVTRENRD ANV T LY D IZx LT 1.5mm /N &
$T3ZLTIVsy b RIRIEEER L T KEER
PRI 2 XD . 2% v ¥ 2t kB 0iElh & TR
MRIEA B 72, COMBEREHRHAL 222 &Ik D . 5
KDY PL— T ERIEEIZIEAR, W27 =L ik
\F B AR R % Fig. 10 IR TRICSGE L 72,

F72, 27 LB AR OBEYEEE, Ko ¥
Va2, B kO 2 50 TR OIS A — b
B 2AMEOR IS JIETHELHRL, 27—
LI DR 1T - 720 WK 2 250 THEE D 2 T —
NHIZ0OTHD, Z L —bR=bEHWAERK 1L
THRIETIZ 2.8 FTORT—LAHER, 2.8 LD
27 =L WEHZ720I1ZIEANY AR — b EFHOZIRK
17V TIRIEDR B E 5, 27 — Lo & s
HRBEIR AL S S 5 08, RN B RIZ A 7 — L s
25 ETCERYE YT uZOMIMZE DY F L — b
T AHIAICH B (Fig. 11), NV I NLK—-+EH

25mph Cruise Condition
28 | |
|

Compact Co'mbustinn Chamber
| (Stratified Charge)

26

24

22 - P SN R T

Lean Limit A/F

20|

\
S R S
\
|

18 {,, S Peni-Ro‘of Combustion Chamber |
(Stratified Charge)
16
0 1 2 3 4 5

Swirl Ratio

Fig. 10  Effect of compact combustion chamber on

Straight Port )| Helical Port )
14

lean limit at part load

W53 &L IR 2 2350 TAEEIRE D IR ER — b O ERE N
KT Uit 12349 8% K T3 % (Fig. 12),
INGDTAMNEREREA, 2Oy PV OHWE
U 7 RRHY B =Rk & I Oisr 25 L, X7 —ulb
BEAPL—bKR— | THEIHTES 25 IIHE L2,
ZOMR, 2oz vy ryoREh g ko 4301
TV Y UIEAD 69kW &KL 72,

25 mph Cruise Condition
= 68 T
a ‘
= |
| ‘ e
g o L
o
g 64 |
g !
a |
400 ‘ T
3 R
2390 | ]
2 | i '
2 agol T~ Fired ]
4 , ‘
! |
370 | \
1 2 25 3 4 5
Swirl Ratio
Straight PorlJ>‘ Helical Port >
Fig. 11 Influence of swirl ratio on BSFC at part load
T T T T ]
2 Straight Ports {SR; 2.5) ' :
70 T ' f
| .
\
60 !
50

Power (kW)
F-Y
=)

w
o

| | |
Helical Port (SR=4.0)+ Straight Port "

20 ; \ (SN A——
oo
10 f ’ i i i
o | ||
1000 2000 3000 4000 5000 6000
Engine Speed (rpm)
Fig. 12 Influence of intake port specification

on full load performance



HONDA R &D Technical Review

Vol.4 (1992)

4.2, RERH T (BRERED)

A= FPEHAZ T - LBRT Y VizBWT, IAST
TR & 2 WRHNZRB 2 W 2 &0 Wb 2l iR
MR SN, SO EHFIZY v F THIZ) VO
RAXPGET B2 endmEahns Y, fmNo Lk
H.DFORKRT I VEBEOREREL =N —F = LD
BRI LD ) » FET B Z L2k D, BAOREEST
b UREIRRIRA N E NS, TOBE % F—2
123 2 VBRI OB L U TORL 7204 Fig. 13 T

25 mph Cruise Condition
Air-Fuel Ratio=22

[ = |
| Fixed Injection Timing

15
10

Co-variation of Pmi (%)

(=)

N
o

o N >

BSNOXx (g/kWh)

% 180
End of Injection (Deg. CA after Ign. TDC)

| |
360 540 720

Fig. 13

Influence of injection timing on
co-variation of pmi and NOx emission

=0 25 mph Gruise Condition |

(degq.CA)

Ignition delay Combustion Period
(deg.CA)

= 15 T 1 1
£ | Conventional Four-Valve Engine
= BN i
o MO TN ] vieceEmine |
2 | Driveability Limit } T T .
5} | [ 3 ‘
= 5/ e = e
3 o
S S S B
14 1 18 20 22 24 26
Air-Fuel Ratio
Fig. 14 Comparison of combustion characteristics

between VTEC-E engine and conventional
four-valve engine

b B o W AT REHIIRIE L M % KR 1 13 5 SR IE
ST 5,

LA L7ZAHS, Fig. 1310789 & 9 10k $ MR E D
BLOORHIE S I 0 TS 247 5 & A ERBERR A 138G &
580D, NOy DY 2T 25, ZOJRKEE LT,
fRIND—EIZY v F HRES KRPAFAE LIRBEST 5 72912,
NOL M5 Z e nEL 6N D,

ETAM, )= U=V Iy VIFETOMEENC X B NOK
OFALNEEL L, =V P VAKRDY S O R A KR %
DI B Do G- T BRBHE S RN O FE I3 A ERER
RAHPHTPITHEAT S EDD, NOx 2AHENI L &\ Fig. 13
IR e L7,

4.3. BRI CMFHEER

27 = e mERE sIE, KAk T 7 Sk
DZEMRILE Y v FILEAEAH ET DA TEL ., &
T=MIZEBEAEME, AFy a2 YT ERT S
V8 MRIREORHATRBRES KN S, KD 4
INLT LD AT BRBEEEE Fig. 14 1IR3 2%,
27— KOCHTAEIRIG %I & - T Fkh 6B &
PRBEHIA A 10% IS4 5 £ COWRM (LUT & AENR ]
1) 23 KR IS AE#E & A, [RGB R BEETA 28 10% 2 5

25 mph Cruise Condition

3
o

\

S
Y
o

‘
1
|
T
|
|

[ R

)
]
|
Stoichiometric
380/ Air-Fuel Ratio

BSFC (g/kWh)
P
3

BSNOx (g/kWh)
<]

!
360 |
|
1

Controlled
Air-Fuel Rlatio

8

6.

T |

2000 .

0 | | | | l |

14 16 18 20 22 24 26
Air-Fuel Ratio
Fig. 15 Influence of air-fuel ratio on BSFC, BSNOy



VIEC—E U —->N=I I D%

90% F CTOMM (LUT RBEHIN) 2L T\ 5b, &
Too T VS MRBEEIC K o TR AT 1 S X
NTW5B, ZORER, THERBERA 2RI 18 225 25
& RIRIZSGE S h iz,

TVMMET Y v Vs W T, ATREABR D 7 0 i finse
BRI A L5 2 &2 & 5 T NOL HEHE B i % K%
XHLMENDH BHH, BATONO« T 3 v ¥ 3 VHEIZ
R EE, HOMBAT S B IR L RLIZRD 728
12, 2O YDy OEERERILE 22 ICRE L2, ZO%
FIZE D, Fig. 15 1R TRICPEGRZZR IS0 U CBROBRIY
T 5 12% KK T & 72,

—Ji. 25 ORBESGERA IE @RI LT DA
TxHL EGRISHLTEAMTH . HImARILIZE T 3
EGRIZEKH->T5% DBEIHERKMEMSZ Z &2 T
&7z (Fig. 16). $t-> T, NO Kk % X1 0 7 5% & (KR &
ERET L7010, HESmERILTTEGR #8 AL TH
LHIRE B 5,

5. T &Y XT A

IV Y T OBRBHEE RN R & & R % Bk
WEIZI W T FBL &, &k HD NO Bl & Rz
Wi 2572912 Fig. 17 I A RT TV Y Vil 2
T AERFEL 72,

IOV AT LAOREE, kY 2T 2Ly DY
OMEFLIRBEIZ & > TGS T AV DML 2T —
LIy 27 L) =T RREE Y (IFLAF
U)K OIRFTHOERILERI L, 74— Fvy
oIS B2 IHI Y 2 7 4, B3 KU EGR 4>

25 mph Cruise Condition

T T
Stoichiometric without EGR
440— |+ — — |

I~ Stoichiometric with EGR \ﬁ\‘~
B .

2%

B
(=]
o
.
8 |
J |
%’:
3 |

BSFC (g/kWh)
i Y
N
o
L
1
\
1
L Y
\
\
LAY
F g

380; n{_SL// S

_ Driveability Limit

360 1 ‘ ! Il 1 1
0 2 4 6 8 1012 14 16 18 20

BSNOXx (g/kWh)

Fig. 16  Improvement of BSFC with lean burn and EGR

ZTLERALTWSRICZH S,

51. X7 =L

29 =)L &HIHIT S5 VITEC—E BHIZH\WT, 27—
NMEDOFEIZ 25 T2 F00YDBATHS, ZDY)
D IR 7 GEIR I, BRI B WD TR 17350 TR IR
EWRSE 2 235 THAEBIED ML 2 3% L < 85 2500 rpm
12, 280 aMSIZH W TIE 3200rpm 12, F I AN
Ny a2 BRCEOHFATEZT Y v 2 & 8Tk
%E L7z, (Fig. 18)

5.2. ZepkEEHIME
R ORIZ, WK 1 730 TR L 0 EB 53 B bk ¢ 13 22
MR A 22 1IZFE LTV 3 08, WK 2 7 V)L T EB) IR S Bl G

(1) VTEC-E Control Solenoid

(2) LAF Sensor

(3) Fuel Injector (Sequential Injection)
(4) EGR Valve

(5) Electronic Control Unit

(6) Three-Way Catalyst

Engine Speed=3200rpm
Engine Oil =10W30

Fig. 17 Engine management system

One-Intake-Valve Operation ©* | Two-Intake-Valve Operation

__ 1oof i._

@

% F A/F=125
2

2 80f

4

a

o

S A/F=22 A/F=14.7
S 60

=

@

X

£

= aol

G 1000 2000 3000 4000 5000 6000
Engine Speed (rpm)
Fig. 18 VTEC-E AND AIR-FUEL RATIO CONTROL MAP



HONDA R &D Technical Review

Vol.4 (1992)

ZERILICEE L T EGR #8 AL TW3, &ffEIZE
BRI A IS 5B 12,5 & L7 (Fig. 18).

LA U BEERRIC Jo W CA M2k L2 & R 2R L
ISRAT S BB, BIRIL AR A ICE A B LghoZIRILT
NOy PR BB 5, 1S, Tl 22 R L eIk > & Bl
2R EREIR AN D YT 0 8 2 & BREFIZAT 5 &R ¥ 22k
NHdOIZ, FIANEY a9 7 EEC DB, it- T,
AT, NOx, MDD Zh Zh % We 85 29121,
TR C D B 2 2 MR LRI AR 5 9 0D BR 76 0% 7 S AR
IV VEALO#E KD, 2D ORKOMEIL.
JRFHPH D22 M & SR, SR E TR T E 3 LAF &
VHORAETH .

Fig. 1912, SR L T35 LAF £ V¥ &R, HlEH
L. ZrO, EABMRES 0, 2 B IRNMITERT 2 B A6
L7228 DT, BERERLOLKIZLD ., HEND
ZEPR LAV S BEER 2R L & e B AR IS 28 Ip IS &
DY H DRI EMB Z e TE S, ) —VIRET
&, ZrO, BREMEIZIEOER Ip 233 2 &1k D fifk
EHND 0, ZIMUBMABT &2, 7220 v FIREEIZH W
TIIWICROER Ip 3§ 2 &2 & 0 sMllER®» 5 0, %

(1) Diffusion Chamber

(2) Diffusion Passage

(3) O2 Reference Chamber
@) Heater

Fig. 19 Principle of detecting air-fuel ratio

PEERNANBD A3 25, ZOBED 0, 134U IZ 361
T.COBLUCO, #EILLTHTVS, ZOLAF £V
B O IR A Fig. 20128 $ 43, 22K610 22 5 30 & TIA
W CHEBREAF S h T3,

FBBEMIE,. T T s 2 KOBRERRTSZ &
TEMALMELL. B LAZDOIY Y Y OZKIOHIH
PEIWREA — b FEANOBRETE 12 & - TE L 2 0k %
BNIIXRLE N TV 5,

X HIC AN, Bt O VTR, T3y v a v K
Pt K OB RIEOB R THETH D . KM A
TAPEBMUTHREFRERIEFFICEOLRNLERSZ L
WT&E,

53. HEMKE

DI DRk R il KO v Y VRIS 2T A
AL EIIC L) E— FiRRBRIC K33y a vl
PRE: O I % 4T > 72,

ZOMER, FHREOKRAIZLD . Ny I v gV
IFHEEE U7z EPA BUTHIIE (10275 4/~4L) Zig LD
S, Fig. 21 ISR T &I IZ LA-4 E— FIZBVLTH 8%.
AT 24 E— FIZEWTH 12% OHIRE DoE % &
U 72 & OMREHE RIS B PRER 2R I I 38 L 7[Rl —
Hiplj & DHIRIZ X > TR S Mz,

10
< 5+
E
o
=
o
5
(&
5
i
- —_ —
3 5
—10 1 | 1 ] |
10 Stoich. 20 30

Air-Fuel Ratio

Fig. 20 Characteristics of linear air-fuel
ratio sensor



VIEC—E U —->N=I I D%

o LA-4 Mode s Highway Mode
20 I 1
o |
—_ = |
g 54 272 TS i
g g |
52; 700 | 5
£ ] BT | -
e | | ' g | = .
5s0- | |8 | S 68 [12% ooy
o | o -
w [ 1 RRRARS w | | g ,
E i | | E - !
2 I | : IEaiE .
. - N

46 i :
Stoich. Lean Burn Stoich. Lean Burn
Fig. 21  Effect of lean burn on vehicle fuel economy

(Inertia Weight = 2375Ib)

LA-4 €— F COMBYEERERN L Y U v DIRERYE
IR (12%) ISHARFETEAVME & & 5 728, ZHiEE—
F i DR EZE IR I 28 At A AR IR G T A <L (KRR,
74 FUiE K ONMEEEIC W CHEGRREMRILE L Tn
57:0ThH5,

LA LEHRS, #Y 71 L=7 D NOx S (04277 4
/A IZH LTI, SRR ZEA L T EGR O &
ST ORI & 5 T 2 OHHIE E HE Lo DBRE
HEER > T B,

Z ORI, B LW NOL Bl 2 2 ) 7 LoD, Fiihle
12K DR R A MR L T 201213, B 35D
T & B NOx HEi O KIR K OF. NOy X T F fili O
RN SHOPETH 5.

6. F&BH
ME ORI TIKIERER (VTEC—E) # Hwiz

AT =LY AT Lk, WiANERER kT v

I8 MRIEE AR L 2T v O AL, D

TOMRER,

(1) ZpRIERR R & KR IC Bk U7z (2RI 25) A5 R.
ZHRIE 22 TOE M REL 2. TV ¥ v ORE
WA 12% (KK L 7-.

(2) MERKOENZ L — FFE—  ORFASTRE L &
DR 2 750 TAEEIRF DR FEI R A2k D 4 5L 7
IUUVER%LTHZETE9KW O IEEKL 7.
(3) BIBE ) =7 2RI v Y % O 72 28R PR > 2
T ABIRIC & v | B EEREE O 2R L & FORE R 1 I
T5Z LT, LA-4E— FIZHWT NOx D EPA BT
HIME 2 W2 LD D% 8% o MR ES 3% 4 ke
K-> TGERKL 72,

2 E X

(1) A. A. Quader : “The Axially-Stratified-Charge
Engine”, SAE Paper 820131, 1982

(2) G. C. Davis et al. : “Modeling the Effect of
Swirl on Turbulence Intensity and Burn Rate in
S. I. Engines and Comparison with Experiment”,
SAE Paper 860325, 1986

(3) S. Matsushita et al. : “Effects of Port with
Swirl Control Valve on the Combustion and
Performance of S. I. Engines”, SAE Paper 850046,
1985

(4) S. Matsushita et al. : “Development of Toyota
Lean Combustion System”, SAE Paper 850044, 1985

(5) B. Khalighi : “Intake-Generated Swirl and
Tumble Motions in a 4-Valve Engine with Various
Intake Configurations-Flow Visualization and
Particle Tracking Velocimetry”, SAE Paper 900059,
1990

(6) S. Furuno et al. : “The Effects of Inclination
Angle of Swirl Axis on Turbulence
Characteristics in a 4-Valve Lean-Burn Engine
with SCV”, COMODIA 90:437-442

(7) L. Mikulic et al. : “Development of Low
Emission High Performance Four Valve Engines”,
SAE Paper 900227, 1990

(8) K. Inoue et al. : “A High Power, Wide Torque
Range, Efficient Engine with a Newly Developed
Variable-Valve-Lift and -Timing Mechanism”,

SAE Paper 890675, 1989



HONDA R &D Technical Review Vol.4 (1992)






