N vH — vE - 25 ) N,
{KimAE MRS s IR 1 2 88 N AL
A » k
N AEPR M
FEE,
AELE=EAmRBEHSESTEIESZIN, A5G 2= 012000
DOI:10.61369/ERA.2025100036
i) B . ANBEREBEAETEREHNEE (HEV) BhHRKHEMMERER, MEHML. EHERREIMER= 1M S ERWH
R, EREEEE, FHXshHEt, L EBEHAESERGREBEAFTR, QifEBREMELERNE DR, ik
B SIAHREI RS, MESGEAASEERRAS; ERFERAE, Bt TETHERERMNESEE ST
FER. ShAHRGEEFIEREBEMEERS (BMS ) (REBEEREHIER, UBSERARIKELR; E4#irSEAE
H, RETREBEERYFER. ETERMSREBENFRNHLErAR, DUEERBRPNRBERZEINSZEWEIS, &

RE7ERA HEV ZRIBIRE TR DM, EFEReN, AERBENEMCREFRH1EESE,
X @ @ : HEV(RE&NEZE); RERE; SWHRR; EREMRK
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Abstract : This paper focuses on the adaptability issues of hybrid electric vehicle (HEV) powertrains in low-
temperature environments, conducting research from three dimensions: hardware optimisation, control
strategies, and maintenance and usage. At the hardware level, optimisation schemes are proposed for
the battery pack, engine, and vehicle thermal management system, including selecting battery materials
with excellent low-temperature performance, optimising engine start—up and fuel injection systems, and
constructing an intelligent integrated thermal management system; In terms of control strategies, the study
designs vehicle energy management strategies based on environmental temperature sensing, coordinated
control strategies for the powertrain system, and special low—temperature control strategies for the battery
management system (BMS) to dynamically adapt to different low—temperature operating conditions; In
terms of maintenance and usage, the study proposes special low—temperature maintenance measures,
predictive maintenance solutions based on vehicle-to—vehicle communication and big data, as well as
low—temperature usage recommendations and driving guidance for users. The research aims to enhance
the power performance, economy, and safety of HEVs in low—temperature environments, providing
comprehensive references for their low—temperature adaptability optimisation and maintenance.

Keywords : HEV (hybrid electric vehicle); low-temperature environment; powertrain system; adaptability
optimisation
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