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Presentation of RC211V Equipped with 4-Stroke Engine
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ABSTRACT

The 4-stroke engine road racer, RC211V, has been
developed with concept as “Launching of Honda's own
advanced technology in pursuit of speed and
functionality”. Employing a light and compact 4-stroke
V-type 5-cylinder engine for the first time in the world,
it was aimed to realize linear torque characteristics, easy
operational traction characteristics, high controllable
handling by mass concentration and better turning ability
than 2-stroke road racers. A semi dry sump crankcase
utilizing the transmission room for oil tank, and pressure
controllable fuel injection system were adopted to
achieve the performance target of engine. In addition, the
specified minimized weight, 145 kg, for 5-cylinder
engine motorcycles was satisfied by employing of a new
type of aluminum twin spar frame, a low gravity fuel
tank and a Unit Pro-link suspension on the frame body
and the suspension, as well as by weight reduction of
each part.
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Fig. 1 External view of RC211V

Table 1 Major specifications

ltems Specifications
Overall length (mm) 2050
Overall width (mm) 600
Overall height (mm) 1130
Wheelbase (mm) 1440
Ground clearance (mm) 130
Vehicle dry mass (kg) 145
Engine type Liquid cooled 4-stroke
DOHC five cylinder
Engine displacement (cm?®) Under 990
Valve train DOHC 4 valve
Max power Over 160kW
Throttle body type GQ type
Fuel capacity (Liter) 24
Clutch type Dry multi-plate type
Transmission 6 speed constant mesh
Tire size Front 12/60-17
Rear 19/67-16.5
Brake system Front Double, Carbon disk
Rear Single, SUS disk
Suspension Front Telescopic
Rear Unit Pro-link
Frame type Aluminum twin-spar
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New 4 stroke performance study

(O cylinder quantity

RC211V
(5 cylinders)

VTR1000SPW
(super bike)

Engine power

«4— 2 stroke model
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Fig. 2 Comparison of power-weight ratio
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Table 2 Regulation of Moto-GP (from 2002)

Engine type 4-stroke 2-stroke
Engine displacement (cm3) Maximum 990 350 ~ 500
Cylinder quantity Free Maximum 4
Supercharging Prohibition Prohibition
Over 6 4~5 Under 3 4 3 2

Vehicle dry mass (kg) cylinder cylinder cylinder cylinder cylinder cylinder

155 145 135

131 116 101

(Oval piston) 155 155 145
Fuel capacity (Liter) Maximum 24 Maximum 32
Noise (dB) Maximum 125 Maximum 113

V5: R1 317mm  V4: R1 380mm
R2 295mm

L3: R1 440mm
R2 335mm

R1: Circumscribed circle from center of gravity to air intake
R2: Circumscribed circle from center of gravity to cylinder head

R2 340mm

V2: R1 435mm
R2 380mm

L4: R1 415mm
R2 315mm

Fig. 3 Comparison of engine size

Fig. 4 Cutaway drawing of RC211V engine

Fig. 5 FEM analysis model of crankshaft
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Weight balance of #1-2 cylinder (#2 top dead center)

Rear bank #2 cylinder

Reciprocating mass (M)
75.5°

Unbalance vector of
#2 cylinder 0.5MR w?
Front bank

#2 cylinder Crank radius (R)

75.5°
f Angular velocity (w)

Unbalance vector of

#1 cylinder 0.5MR w? )
Combined unbalance vector

#1 and #2 cylinder 0.25MR w?

Weight balance of #3 cylinder (#2 and #4 top dead center)

Rear bank

75.5°
Unbalance vector of

. . # li 5MR w?
Reciprocating mass (M) 3 cylinder 0.5 @

Front bank
#3 cylinder Crank radius (R)
(bottom dead center)

/Angular velocity (w)

Combined unbalance vector
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Fig. 6 Weight balance of cylinder

Engine power

e

Engine speed

Fig. 7 Engine performance curve

Breather case

Closed crank
chamber

Qil tank chamber

Fig. 8 Structure of crankcase

) Power
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Engine power
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Engine speed

Fig. 9 Effect of new crankcase
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Upper injector

Deflective multi-hole
injector

Fig. 10 Twin injector

Fuelin

Ball thread *

Fuel return

=

Control motor

Fig. 11 Structure of fuel pressure regulator

Fuel pressure (kPa)

Fuel pressure (kPa)

Fuel pressure under high gear

Fig. 12 Program of fuel pressure control
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NSR500

Vs engine Unit Pro-link

Fig. 13 Comparison of motorcycle size

NSR500

RC211V

Fig. 14 Frame body stiffness model with FEM
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Upper crossing (with cushion mount)

Lower crossing pipe

Conventional Pro-link

Upper crossing (no cushion mount)

Lower crossing pipe

Unit Pro-link

Fig. 15 Structure of unit Pro-link
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Comparison of external view
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Bluetooth unit

CAN meter

ig. 17 ECU unit and CAN meter
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Logglng data sample

Fig. 18 Bluetooth unit and logging data sample
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