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ABSTRACT

A new lean-burn engine that was developed as a 4-
cylinder power plant for Honda's next generation 2L-
class vehicle. New mechanisms, such as i-VTEC which
combines variable valve timing and lift control and cam
shaft phase continuation variable control, have been
applied to this power plant. As a result, it was attained
to 113kW maximum output and 186N-m maximum
torque with good fuel economy which was 14.2km/L in
10-15 mode fuel consumpition and low emission that
filled a haif of 2000 japanese exhaust gas regulation. For
improvement of assembly conditions, engine weight
10kg became light and engine full length were shortened
54mm to the conventional model.
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Table 1 Engine specification

Engine type

K20A
New type

F20B
Previous type

Cylinder configuration
Bore x Stroke (mm)
Displacement (cm3)
Compression ratio

Valve train

In-line 4-cylinder
86 x 86
1998
9.8:1
DOHC i-VTEC

In-line 4-cylinder
85 x 88
1997
9.0:1
SOHC VTEC

Valve diameter (mm)
Inlet
Exhaust

35
30

34
29

Fuel supply system
Ignition system
Recommend gas

Programed fuel injection
Programed ignision
Regular unleaded

Programed fuel injection
Programed ignision
Regular unleaded

Maximum output
(KW/rpm)

113/6 500

110/6 200

Maximum torque
(N-m/rpm)

186/4000

186/5000

10-15mode fuel
consumption (km/L)

14.2

12.4

Exhaust emission

J-LEV

J-LEV

200

180

160

Torque (N-m)

140

120

Without VTC

With VTC

3 4 5

6 7 8

Engine speed (x 10°rpm)

Fig.1 Torque of K20A engine
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Fig.2 Section view of K20A engine
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Table 2 Specification of friction reduction technology

Parts Applied technologies friction reduction

Rocker arms Roller follower

Valve springs Spring full lift load reduction

Camshalft Camshaft bearing clearance optimized

Piston Skirt contact surface product reduction
Skirt surface micro dimple machining
Skirt surface molybdenum coating

Piston rings Tension reduction

Oil pump Rotor miniaturization

Relief setting oil pressure down

Crank janal bearing

Surface single-cut turning machning

Balancer janal bearing

Surface single-cut turning machning

Cam chain tensioner

Tensioner spring load optimized

Engine oil

Low viscosity oil (OW-20)
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Fig.12 Friction loss and displacement
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Table 3 K20A main technology

Subject

Main technology

Good fuel economy

Low emission

High performance

Light weight and
compact

Silent (NV
improvement)

*i-VTEC
« High swirl intake port
* Friction reduction technology (see Table 2)

 Back exhaust layout
* Lean NOx catalyst

» High compression ratio
« e-dual pipe exhaust manifold
» Dual mode resin intake manifold

» Formation of serpentine accessories belt
» Camshaft and balancer chain drive

« High rigidity cylinder block
* Balancer in oil pan
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