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Development of 2.0 L Engine for New Accord Hybrid
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A 2.0 L gasoline engine for which the development
target was the realization of thermal efficiency of 40%
or higher (a first for Honda) has been developed for
the new Accord hybrid. As in the case of the previous
model, the developed engine employs the Atkinson cycle
and the cooled EGR system. In order to further increase
theoretical thermal efficiency, knocking has been reduced
through the application of mirror finishing to the intake
valves and the use of sodium-filled exhaust valves, and
the higher compression ratio than the previous model. To
reduce heat loss, high-speed combustion has been realized
by increasing EGR amount and employing high-tumble-
flow ports. Technologies for the reduction of mechanical
loss, including low-friction plateau honing and a low-
friction balance shaft, have been employed in the other
engine framework, helping to enable the realization of a
minimum fuel consumption rate of 208.1 g/kWh (thermal
efficiency: 40.6%) in the engine unit in isolation.

The verification results of the fuel efficiency
performance achieved in an actual vehicle through the use
of the newly-developed engine demonstrated a reduction
of 1.96 mpg in fuel consumption in the US Combined
Mode as an effect of the engine unit in isolation.
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— Electrical transmission path Table 1 Engine specifications
— Mechanical transmission path
EV drive Hybrid drive Engine drive Developed | Previous
T Cylinder configuration Inline 4
e e Bore x Stroke [mm] 81 x 96.7
nverter Inverter _Hm’ Displacement [cm?] 1993
Gene-.
S @1 H Valvetrain (intake) VTEC and E-VTC
OD clutch .
Valvetrain (exhaust) Flng(svrit;]ocHlT_eAr)arm
Fig. 1 SPORT HYBRID i-MMD system operations Number of valves 4
Valve diameter [mm] 33 (Mirror-surface) 33/96
intake/exhaust /26 (Na-filled)
Cylinder offset [mm] 6
0 Crank journal
2. Eﬁ%@m 5L diameter [mm] 50
Crankshaft Semi-8 4
NATY g FEHOBEHTY Y Y & LT T4 B BE% counterv.velght. (without dent) (with dent)
Compression ratio 13.5 13.0
L7, EGR system Cooled
) — . - rE b= EGR valve flow rate [L/min] 450 | 230
J 3 1] 4 = A ot
(1) BREHZ D T, M 7Y w F AT B O fef FH RE e Water pump Electric
BT 2 BRRNH B UG (Bh= 40% LI L) Thermostat open
e " N B . v valve temperature [°C] 82 8
(2) =¥ o v EERORGEIC & 2 FEREPERED | Fuel injection type Port injection
Fuel Regular
‘ » . Maximum power [kW] 107
3. BREMEEM LI Maximum torque [Nm] 175
Emission regulation SULEV30

Bah® 39.1% OERE 2.0 L full hybrid electric vehicle
(FHEV) VY v (Ji®FN) Lxttb U=iEc# 4 Table 1
7
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3.1.1. BHHENRRE £

MEREGh R O R LIS IEEfE Lo EAE T H 2 5
oy RV sOMMENES. TORIME L TR G
(EGR)EABROIE A V5 — 2 3L T OgEHLE KO
FEVSLHAZFS— X ISV TERHLE. 2hbic
X0, JoFRV oML <L 13.0 26 13.5 £ THEMIL%E
M k& &7 (Fig. 2).
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EAEHBEEEL, EGR VY 2T 40ERELERE L2, ZTh
X, BGhFE 40% 1S LT, BINLZETH B.

EREILD =012 EGR 7L T OKEAL L FpED» 5 D H
Z R mOME], %720 TGO, L 72 #i O EGR
INVT EBIFE LTz, ST IEIRIEEA Ry b LT &L, Y
LTEDOKEALE B Z K572 (Table 2). Bz ) =7
VLA FEFAL, KREIIC LT 5 BRE ) % i 5 7=
B, T4 ILREE &SRS ERE L 7.

2L T REFACDGRE 5 Z T 72, EGR WEITIHD

Table 2 EGR valve specifications

Developed | Previous
Valve type Poppet
Valve seat diameter [mm] 12.5 8.3
Flow at 6.7 kPa

[Umin] 450 230

Valve leak [L/min] <3

Response time [msec]
from closed state <80
to fully open
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Fig. 2 Increase in thermal efficiency against previous

model
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Kinetic Energy: TKE) & 3% I L L 72, S&GERIR % Fig. 5
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1) Increase in passage opening to ¢ 21

2) Reduction of unnecessary volume in passage
3) Straightening of EGR cooler cone

4) Change to R15 in EGR valve passage
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g. 3 High-flow EGR passage

(b) Previous

(a) Developed

Fig. 4 High-tumble port shape
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Fig. 5 Results of flow simulation
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Fig. 6 EGR flow rate and combustion period
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N3 (Fig. 7(a)).

I =2 MV TITONTUE, BRIZL 2NEIIZF b
Vo LEFEALI VLT R L 72 (Fig. 7(b)). &iftic %
DRFTVWIF Y — 2 b TRADEAE, /3L TN CTIA
L7z b w20 ETFEENZED 2T AFITHES A
WAZZ, WL T 2T LML TOB5L T4 L
T, VIV YEANYRDY =RV vy MIET2Z &
ERHH5TNW5,

ZoOfEMiEEHAL, =V Y VEE 2000 rpm, TV YV
F4i 120 Nm O@EfizE A >~ 12T 0.9 degD /) v F V&
WEDNRAB/DZZENTEZ. /vy F VvV IrORERE
Table 3 (2777

3.1.4. BRI

BEMAEARICBILT, 292 v 7 b, KXV RED
FHEHER, WA v T, FIATF2— v EOHRTR
IR B Eb A & LT Z k-7 (Table 4).

YYyvaTay s LTE, YA N UAEETLw 58
T23A) - TREDOME DIRAGE S EKIKL DD, §Ly
FEPRSELZETFBRAHEPTIEERL N, 7T
b—=h ==V S OMAHREE LI L& 22 E L, i
HEEKIRL 72 (Fig. 8). £/, NTF VAV ¥ 7 MEA 4L
IRYWIZVA TS P ENTED, T2 Y VHEERICHA L
ISVINDA A N ERE T3 Z I & MRS R AT
3. Fig. QISR TEIITNT v Ao =24 MEREEHL T
ING VAT 24 PRENCAANOFNEES Z LTI O
PR IR 2 A% U 7.

Developed Previous

(a) Mirror-surface intake valve (b) Na-filled exhaust valve

Fig. 7 Valve system

Table 3 Amount of mitigation of knocking

Amount of mitigation of knocking

Mirror-surface
. +0.3 deg
Valve intake valve
cooling Na-filled +0.6 deg
exhaust valve

Table 4 Mechanical loss reduction technology

Part ltem
Cam Mirror-surface cam journal
shaft

Crank Mirror-surface crank journal

shaft Increased crank rigidity

Balance | MoS; shot to balance shaft metal

shaft | Change in balance shaft weight and shape

Oil pump | Low-tension oil seal

MoS, thick coat + Staggered coat

Piston Change in 2nd ring shape

Change in land diameter

Cam chain (application R shape on back
Chain | face and smoother surface roughness)

Low-friction chain guide

Block Low-friction plateau honing

WHIAKIZ DWW T, KiREED 5 2 & THIEORE %
KT &8, BRI & I LR BB E2 X5 720, —F
2 &y b OFRIRE % 78C 75 82 CIZ4C E® 7=, Th
&, 313 HTRLE v F Y IeGEEICL D aREE 5 5 7=,

Reduction of surface roughness

TR

(b) Previous

RIRARRAL

Expansion of pitch

(a) Developed

Fig. 8 Low-friction plateau honing
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(a) Developed
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Fig. 9 Change in balance weight shape
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FHlFRIRE DZETEIZ K 0 ARBEAGTET IR A & P ESEITIRO
KA E < -7z (Fig. 10), BEMESAMEIR L 72

ZORER, =Y VHE 2000 rpm, TV Y Y HESM
120 Nm OEHLA 4 ¥ M THIETIIZH L 6.4% DM
HIAKIR A +5 Z 78 - 72

3.2. T2 T CEERINED 12 & DIRENII R

SUBRBEIC & D RN & < IEMRARHEZ 3 (Brake
specific fuel consumption: BSFC) ® R iEskiL, [AIEEIZE
NERALREL 55720, VY Y ORAMINT 5. #i
ETFATETY Y VRENSEK§ 5K ETOTO TR &
WA LYYy EOWIRE RE LT S EER A RE L,
FEFMIZ Fig. 111289 & 5 12 @Efd BSFC O &K
A S T o7z BT Y Y i3, BREBSGED
7=OIZEIERRAD BSFC DKW A S e nTE 25 K9
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Fig. 10 Change in coolant temperature at cold start
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R D 720122 5V 22 v 7 FDIBIREZEEL 7=,
27 vo Yy 7 bOREIRE Fig. 12187, @€ L
FRELD=DIZY 2 LA EHBALEIZIRY Th 5 724
ZhzERIEL, E5IZ 2 TORKED 2B 2 572, ik
Wity r=y Yy M) T R OIRE L N h, SERCH
OTa T EET 5 200 Hz 25 770 Hz 122 C,
BB FIZEEAN 5 dB KK L 72, Zh#% Fig. 131273, LU
Lo®EHZ& D, BSFC 28G5 L AR LHTET IR LT
IREIL NI EAKI S 2 Z LA TE .

33. N1 T 1)y FE— Fi%gE

Eioxteiz &k, =Y VdlE 2000 rpm, TV Y VE
fif 120 Nm O3#5AR 4 >~ b T, BSFC 208.1 g/kWh (Zhsh=x
40.6%) ZXER L, BIEFMIZH LT 8 g/kWh @D BSFC i
F &5 BSFC O A% Fig. 11 12§, Xho o5 4
YIENATY Y RN IATE=FIZBY 2E1{EHEE L,
HED T4 Vi BSFC 220 ¢/kWh O, AL v von 5
4 13 BSFC 210 g/kWh D#ij 2779
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Fig. 12 Shape of modified crankshaft
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3.4. EERE MR

FHREVEREIZ DWW TIE, T =L F 2 4 — MRS AIAK
OFHEE 2B CEVETFE—F (Fig. 1)BMEE 1 IV
%50 5729, a2 7 4 (Fig. 14)
ZEM L, US Combined mode MR CHfAT v ¥ VhRiZ
1.06 mpg OEE, 6 K CBEIERRRE LEISRIZT0.90 mpg
DYGEL 5D, 8T 1.96 mpg DUGE % ERK L 7.
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Fig. 13 Engine vibration level
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Fig. 14 Cooling system
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