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Research on the key technology of active grille shutters application in hybrid
vehicle
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(1. Department of Vehicle Integration, GAC Automotive Research & Development Center, Guangzhou 511434, China;
2. Department of Vehicle Performance Integration , Aisn Auto R&D Co., Ltd., Changsha 41006, China)

Abstract: [ Purposes] Active grille shutter (AGS) technology is an important means to optimize
vehicle’s thermal management performance, wind resistance, and fuel consumption. However, the
application of AGS in hybrid vehicles has not been clearly evaluated in all aspects, resulting in the
original equipment manufacturers still having doubts about its application. [ Methods]For the first
time, a multi-directional research on the application of AGS in hybrid vehicles was conducted and
an AGS drive control strategy for hybrid vehicles was proposed in this paper. Based on the selected
hybrid model, UltraFluidX, Amesim, Star CCM+, and other scientific tools, were used to conduct

simulation researches and fuel consumption tests were carried out. The effects of AGS’s application
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on vehicle wind resistance, thermal management performance, and fuel consumption, were
evaluated in various aspects. [Findings] When the hybrid vehicle was running at high speed,
closing AGS could effectively reduce the wind resistance by about 7.85%. The main contribution
was that the air could not enter the cabin, which reduced the cabin resistance. The application of
AGS can meet the performance requirements of the thermal management system, optimize the
circulation ratio in the air conditioner, and further improve the cooling performance of the thermal
management system. The installation of an AGS sealing diversion device is a key measure to
improve the heat return in the cabin and prevent the cold air from escaping, which can improve the
efficiency of the grille air intake and the performance of the thermal management system.
Employing AGS and the corresponding opening control strategy for hybrid vehicle, the fuel
consumption of the hybrid model was reduced by 5.2%, which has a significant effect on energy
consumption reduction. [ Conclusions] The application of AGS in hybrid vehicles has great
positive benefits on vehicle wind resistance, thermal management performance, and fuel

consumption. Excellent AGS matching design and implementation of correlation control strategy are

key measures to reduce the energy consumption of hybrid vehicles in the future.
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Table 1 Partial configuration parameters of the vehicle

g | WhEE/ | MR/
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Fig.1 Appearance of a hybrid vehicle
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Fig.2 Engine room and car body layout data
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Fig. 3 Schematic diagram of calculation domain
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Fig. 4 Development curve of vehicle wind drag coefficient
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Fig. 6 Cloud image of vehicle interior flow field
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Table 3 Performance assessment conditions of thermal

management system
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Table 4 Technical parameters of key components
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Fig. 8 Water resistance curve of the radiator
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Table 5 Heat source boundary information of radiator
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Fig. 10 Schematic diagram of Amesim one-dimensional

simulation model
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Fig. 12 Cloud picture of wind temperature distribution on

the surface of low-temperature radiator
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Table 6 Amesim simulation output table of outlet water

temperature of low-temperature radiator C
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Fig. 13 Cloud picture of wind temperature distribution on

40.0

engine radiator surface
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Table 7 Amesim simulation output table of outlet water

temperature of engine radiator C
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Table 8 Comparison table of flow field and temperature field with or without sealed flow guide device after normalization
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Fig. 14 Flowchart of AGS opening control strategy
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Fig. 15 Real shot of fuel consumption test
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Table 9 Comparison table of vehicle fuel consumption test

results after normalization
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