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Development of High-Pressure Fuel Supply System for Formula One Engine
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ABSTRACT

Important factors in boosting the performance of
today’s Formula One engines include: the realization of
the formation of ideal air-fuel mixtures and the
achievement of greater combustion efficiency, through
the use of shorter fuel injection periods and increased
spray atomization resulting from higher fuel pressures;
and, in addition to this, the achievement of stable
combustion in the low-load operating range.

A comprehensive analysis of injector spray
characteristics was conducted, leading to the
development of a Honda-made high-efficiency, high-
pressure fuel supply system. This enabled the
achievement of a 15 kW increase in engine power.
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Table 1 Injector type

Phase 1 | Phase2 | Phase 3 | Phase 4 | Phase5
Year '00 - '03 '04 '05 '06 - '07 '08
Inj layout Top Top + NI | Top + NI Top Top
Fuel pressure (MPa) 1.2 1.2 5 10 10
Static flow (L/h) 43 43 (NI:33) | 55 (NI:55) | 78, 100 100
Hole type Pintle Pintle (NI:Multi) Multi Multi
Number of holes -0 (NI:6) 6, 10, 24 24

6.1.1. Phase 11 200000 -20030 0O

000000000 Fg. 15 000D0O0D0ODODODOOO
0ooooooooooomog TopOoooooooOoO
0Mmo0o0 12MPa O000OOOCOOODOCOOODDODO
oooooooooooooooo

6.1.2. Phase 2120040 O

ooooooooooooOoooooooooooooo
000000000000 NIdNear valve Injector 0000
oooOdOTopOOOOODOOOOODOOOOOOOOOO
ooooNODOODO00o0o0ooooooooooooooo
ooooooooooooooOooooooooooooo
0000000oo00oo0oooO0o0oOoooooooooo
O Top DOOOODOOOOOOOODOOOOODOOO

6.1.3. Phase 8 20050 O

00o00o00ooooooooooooooooooo
000000 5MPal000OOO0DOOCOOONIODODO
oo0oodoooooooooooooooooooooo
00o00o0oOgO00Top OOODODODOOODOOOODODOO
00ooo0oooooooooooooooo

6.1.4. Phase 4120060 -20070 0O

Phase30 NIOOOOOOOOOOOOODOOODODOOO
O1oMPaODOO0OOOOOODOOOO206000000
000000o0oooooo woMPaODOOOOOODOOO
000000oooooooooooooooooooon

Fig. 15 Injector layout 2

gbooboooooooobobob NIDODO Top O
gboboboboboobooooboooboboboobo
gboobooooooooobon
gboboobobobobobobobooooooon
gbobobobooooobooboobooboboboonog
OO000OD0DO0OOPhase40 000000000 OO2400
goooboooooooboboooooooboooooog
gbobobobooboobooobooboboobobobono
gbobooooooobobobobooooobooobob
6.1.5. Phase 51 200800 O
gboboboboboboboboboobooobooon
gbobobobooboooboobooboboboboonoo
gooo
gobobobooobooboboboboooboobob 20080
gbobobobobobooboobooobobobobo
gboboboboobooobooooooboboboonoog
gbobooooooooboobobob
000 FAO0D000OO00 Phases OOOOOODOOO

62. 0000000000000

6.21. 00000

gobobobobobobobobobooobooooo
gboboboboboboobooboooboboboobo
gboboboooooobooboobooboboboonog
gooobobobooooooobbooboooooooboobooo
goobooooon

6.22. 000000

FlOODOOOOoOOooOOoO 19000mpm 0O0O0ooon
gbobobobobobooboobooobobobobo
gbooboooooobooboboboboooooobooo

gboboboooboobooobooboobooboooan
gboboboobooboooboooobooboboboooog
gbobobobobooobooboobooobobobobo
gboooooooogoobo

6.23.000000

gobobooobobobobobobooooooo
goooooboooboobobobobbobooooooooo
gooooooobobooboobobboboboboooooog
goooooboooooboboobbbbboboooooo
gooooobooboboobobbobbobboooooooo
goodgoao

gboboboboboobooooooooooooo
gboboboboboobooooooobobobobo
gobooooooooobooboobooboomog
gbobmobooboobobomoobobobobo
D000 Fg. 160000000000 DODOODODOO
gboboboboobooboooobooobobobobo
gboobooooobooobgbo

0 108U



Honda R&D Technical Review 2009

F1 Special (The Third Era Activities)

63.00000000O00000O0OO

6.3.1. 00000

Fig. 1700 0000DOO0O00OO0CDODOOO0OCODODOOO
gbooooooobooobooboomobooomoonog
gobboooboooboobobooobooobooooo
gobboooboooboobobboobooobooooo
goooobooboboooooooooooooobooon

gooooooobooobobboboooooooooooon
goboboboboobooooobooboooobobooobo

Table2 OOOOOOOOOODOOOODOODO

6.3.2. 0000

070000000000 DOODO0ODOOObOOOOn
gooddooooooooooboobobboboobobooo
gboobooooobooobobobobobobooooo
gooooooooobobobobobobooooo
gobobooooooooobooooooooboboobooooon
goobooooomoboooo™ooooooooon
gboobooooooobobobobobobooooo
gooooooooobooboboboboboooooo
gboboooobooobobobobobobooboooo
gobobooobooboobobobooobooooboooo
goood

ooooooooboooobobooobooooobooooobo
gbobooooooobobobobobobooboooo
goo7000o00ooobooobooboooobooooonog
goooo

Fuel pressure

||

Needle valve

4 Valve seat

Seat pressure loss

Hole upstream pressurel]
1

'-\(pressure in front of plate)

Hole plate

Fig. 16 Injector internal fuel flow (2007 model)
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Table 2 Injector specifications 1

Year 2007 2008
Length (mm) 57 48
Diameter (mm) 20 16
Weight (g) 65 38
Number of coil windings 268 100
Coil resistance () 2.8 1.0
Operating current (A) 'T_leoa;léi cz)gD 6.0

Table 3 Injector specifications 2

Year 2007 2008
Static flow (L/h) 100 100
Angle of spray (deg) 53 53
Seat diameter (mm) ¢ 1.30 ¢ 1.48
Valve stroke (mm) 0.10 0.15
Plate thickness (mm) 0.4 0.2
Number of holes 24 24
Hole diameter (mm) 0.100 0.090
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Fig. 18 Injector internal structure (2008 model)
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Fig. 19 Atomization achieved by 24-hole injector
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