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The primary challenge in PHEV electrification lies in the complex energy management required to efficiently coordinate engine output and battery power.In this development project,
we aim to optimize energy efficiency by building PHEV control technology using the HKS e-HIACE MULTI ENERGY CONCEPT equipped with a PHEV system.To address this challenge,
we adopted the dSPACE MicroAutoBox lll, a highly reliable industry-standard platform for automotive control development. By fully developing the internal control logic in-house, we
have established a flexible architecture independent of existing systems, enabling high-efficiency, high-response coordinated control and advanced battery energy management.
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This vehicle adopts a series hybrid architecture, in which the original
internal combustion engine is utilized exclusively as a power generator.
A generator motor and an electric traction motor are installed in the
space previously occupied by the factory automatic transmission,

and vehicle propulsion is provided entirely by the traction motor.

In addition, the system is being developed with bi-fuel capability,
allowing operation using either gasoline or compressed natural gas (CNG).

= [FFERM Development Technologies -

I’J-blzZEHl:ﬂ?“lfJI*‘ (1T - O E - FEEBOFHRE)

TVIVHBICKRDBAEIG. E—9—DIHATHLI . ZLT
JL—F+ / J—AMFDEI 'I\)zﬂ’&s')*’]‘ﬁuf’r’%ﬂﬂﬁﬂ i FHER
BAEDYE 7R EHEE L] [CORMITHRU RS N\ —[CEFR
ZSZIVWA L—RAIIRREEE -RBORAEZBIELE T

M Seamless torque blending (coordination of traction, regen, and generation)

We coordinate power supplied by engine generation, motor traction torque,
andregenerative torque during braking/coasting at millisecond timing. The system flexibly
handles severe,vehicle-specific changes in payload typical of commercial vehicles,
delivering smooth acceleration/deceleration with no perceptible disturbance

to the driver while maximizing electric and fuel efficiency.
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M Agile control development using MBD (model-based development)

By adopting the MicroAutoBox I, we focus on application development without being constrained by platform basic software (BSW).
We established an RCP (rapid prototyping) environment to enable front-loading and a seamless development process with minimal rework. In-house development allows immediate
on-vehicle parameter tuning, greatly shortening the integration period for the system’ s seven complex functions. The result is a highly transparent control model without reliance on black-box systems.
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