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Summary of Honda Formula One Engine in Third-Era Activities

ooooooage
Kazuo SAKURAHARA

good

000 HondaF1 OOOOOODOOOO 1000000
Mmooboviclmoooooobooboooomoo vem g
gbobogobooooobooboobooboboboboonoo
gooobbobooooobobobooooooobooboooog
goooobobooooooobooooooooobooobooog
goooboboboooooboboboooooooboobooooo
gbobobooobooboobooboviooboooooog
lookw/L0 0000000000 6500rpmO 00000
oooooOosomm OO00000O00O00O 70kgOOOCOO
O sommOI0000000DOOOOOOODOOODOOO
gbobooobooovsogboobooooooboboo
goooboboboooooobobooooooobobooboooo
gbobogoboooooobobooboboboboonoo
goooooooooooooooooomooDbrRmMg
gboooooogo

ABSTRACT

Honda has entered six models of V-type engines with
10 cylinders (below, V10 engine) and three models of
V-type engines with eight cylinders (below, V8 engine)
as third-era Honda Formula One engines. The goals of
development were to achieve output approaching that of
the second era, the turbocharged engine era, with natural
aspiration, and to realize a smaller, lighter engine with
alow center of gravity, focusing on the vehicle's height
of gravitational center, weight distribution and
aerodynamics. Revising the structures of different parts,
modifying materials and surfacing processes, and making
design engineering and evaluation technique progress
among other advancements resulted in per-liter power
that is 100 kW/L greater than a second-era naturally
aspirated V10 engine, as well as having approximately
6 500 rpm higher engine speed for peak output, being
more than 50 mm shorter in length and about 70 kg
lighter, having about 50 mm lower crank center height
and more than three times the mileage. Honda has
proceeded with development of V8 engines with the goal
of high engine speed and won a third-era victory.
However, because of regulations restricting maximum
engine speed and an engine development freeze due to
homologation regulations, issues relating to drivability
(below, DR) have been left unsolved.
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Table 1 F1 engine regulations

Year | Amendments to F1 Engine Regulations

Engine capacity (with supercharging) : 1.5 L maximum
(without supercharging) : 3.0 L maximum

1984 [ Number of cylinders : 12 maximum

Fuel storage capacity : 220 L maximum

Fuel RON : 102 maximum

Engine capacity (with supercharging) : 1.5 L maximum

1986 Fuel storage capacity : 195 L maximum
Engine capacity (with supercharging) : 1.5 L maximum
1987 (without supercharging) : 3.5 L maximum
Manifold pressure (turbocharged engine) : 4.0 bar maximum
Fuel storage capacity : 195 L maximum
1988 Manifold pressure (turbocharged engine) : 2.5 bar maximum
Fuel storage capacity (turbocharged engine only) : 150 L maximum
1989 Supercharging prohibited

Engine capacity : 3.5 L maximum

1991 [ Fuel RON : 102 maximum , Fuel MON : 92 maximum

1992 [ Fuel RON : 100 maximum , Fuel MON : 90 maximum

1993 [ Fuels of a kind used by general public mandatory

Engine capacity : 3.0 L maximum

1995 | Fuel sampling at circuit

Fuel approval before use

Throttle and pedal relationship fixed whilst car is in motion
Restriction for engine and clutch control (traction control prevention)
Cooling system pressure 3.75 bar maximum

Fuel incorporate 2000 EU limit

2000 Number of cylinders : 10 maximum

Fuel incorporate 2006 EU limit

2001 High specific modulus of elasticity material (Be-Al, etc.) completely prohibited
Traction and launch control permitted

2002 | Spraying substances other than fuel into engine prohibited

2003 | Parc ferme rule (no engine change between qualifying and race)
2004 1 engine for 1 race event _ ) N

Launch control and fully automatic gear shift prohibited

90 degree V8 2.4 L engine

1 engine for 2 race events

2007 Engine homologation (freezing of engine main component development)
Rev limit : 19000 rpm

8 engines throughout 1 race season

2009 | Rev limit : 18000 rpm

KERS (hybrid system) permitted
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2006
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Table 2 RAI100E versus RAOO5E

RA100E RAOO5E
V-Bank angle (degree) 72 90
Power (KWI/L) 143 240
Ps peak Ne (rpm) 12250 18700
Engine length (mm) 633.0 581.5
Engine weight (kg) 160 89
Crank center height (mm) 109.0 58.5
Mileage (km) 400 1400
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