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Introduction of Engine for Mazda Spirit Racing Mazda3 Bio concept
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Abstract

To achieve carbon neutrality by 2050, Mazda has adopted a multi-solution strategy considering the energy
situation of each country, and one of these solutions is the promotion of biodiesel engines.

Since 2021, Mazda has been participating in the Super Taikyu Race Series for demonstration of next-
generation biodiesel fuel and promoting the reliability and awareness of biodiesel engines through the races.

This paper introduces the racing biodiesel engine that we have developed recently based on the technologies
and development processes fostered through mass-production developments. By analyzing severe operating
conditions of racing, we set a finite lifespan target, fully utilized the potential of each system and optimally

reallocated system functions so that we could maximize the overall performance of the engine.
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Table 1T Main Dimension and Specification
. Mass Production . .
Engine Engines SuperTaikyu Engine
Engine Type In-Line 4 —
Displacement 2188cm3 «—
Compression 14.4 13.0

ratio

Combusion Bowl

Stepped Egg-shape

Dual Zone Egg-shape

Intake-Camshaft

Solid Camshaft

Combusion .
Shape Chamber Combusion Chamber
Fuel Iniection 10holes 10holes
) 1112cc/min 1400cc/min
Single
Turbocharger 2stage With variable
HP+LP :
turbine geometry
IVC36 IVC55

Hollow Camshaft

Exhaust-Camshaft

Solid Camshaft

Hollow Camshaft

Exhaust-Valve

Na hollow stem

Na-Ni hollow head

valve valve
Oil cooler 9.6kW 13.7kW
Inter cooler 44kW 52kW
After Treatment DOC+DPF DOC+LB\;v;pressure
Boost pressure 300kPa 450kPa
sensor
Exhaust manifold Material D5S Material SCS17
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Fig. 2 Frequency of Fuel Injection Condition

4. AR L DR

2022 FOBREMEAIC 2.2l T —FILTEEL 1.5
7371 300ps DER T BIZICIBIF T, EERRTD
MRZEICERNENPEHSEEZOEEMFNEZ ED
THEHELEER, RA MUY 530Nm, &RAHET 270ps
MRATH olze £ THEBmMICHBEEL D Z BRI L,
FREORE L & REUE TR HBEIBICEDBAT,
SlR9MEr HADBERIER EIC 300ps LICHELREENE
HZzED, ETIAN—ITE@IHIZ TR LERERD
B X THAAA THINBEZ RDTe TN DEEDFE
R, mAH7300ps ZERLRA—/N—HAU—X
2023 B7BADERAZRHEATE ., EL—IXATO2A
AMEEDBE % Fig. 3 ICR T, mAMILZIE550Nm &
L, L—RToEEGaEFEREEEE R L TREEE I
EELTMLIZRZBEE L L

350 o
'23 Rd.2 Fuji 24hr

(530NmM270ps)
/

'24 Rd.3 AP 5hr
(550NmM300ps)
'23 Rd.7 Fuji 4hr
250 (530NmM300ps)

Power(ps)

Mass product
450Nm200PS

150

50

1000 2000 3000 4000 5000
Engine Speed(rpm)

600
‘23 Rd.7 Fuji 4hr

(530NmM300ps)

'24 Rd.3 AP 5hr
(550NmM300ps)

500

¥
L
‘23 Rd.2 Fuji 24hr

E (530Nm270ps)
T 400
3 Seu
g ‘
g /-
2
300 Mass product
450NmM200PS
200 * !
1000 2000 3000 4000 5000

Engine Speed(rpm)
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Fig. 11 Dual-Zone Egg-Shaped Bowl
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Fig. 12 Reduction of Heat Flux to the Piston Base

Material by Heat Insulation Coating

(b) After durability test
Fig. 13 Comparison of Pistons Before and After Testing

(a) Before durability test
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