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Introduction 

China’s largest SUV and pickup manufacturer 

Haval and Great Wall brands 

products range of SUV, passenger car and pickup 
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Introduction 

2010-2014 

2010 2011 2012 2013 2010 

2014 
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Background 

Reducing fuel consumption is a major challenge in vehicle development. 

Lower warm up time is beneficial for friction reduction and passenger 

comfort in cold-start. 

More and more advanced technology were developed for vehicle thermal 

management. 
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Background 

 Control Pump 

 Split Cooling Jacket 

 Map Control Thermostat 

 Integrative exhaust manifold 

 Thermal management module 

 Heat Storage System 

 Heat Exchanger 

奥迪热量储存系统的研究

热量储存系统不同控制策略对降低
油耗和加快暖机的影响

资料来自2012年fisita论文

Heat storage 
system 

澳大利亚-巴拉瑞特大学研究

资料来自2011年SAE论文
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Thermal management technology 
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Model description 

Vehicle model and Driving 
cycle 
 

Vehicle Model 
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Model description 

CFD results for water jacket 
1D model calibration 

Water Jacket 
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Model description 
FE Heat Transfer 
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Model description 
Lubrication System 
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Model description 
Friction of Engine 
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Model description 
The Whole Model 
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Model description 

2 tests 

 

18 components 

 

201 parameters in 

input list 
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Calibration 

Following measurement data was used for model calibration: 

 

Fuel consumption measurement during NEDC 

 

Engine speed during NEDC 

 

Water temperature during NEDC 

 

Oil temperatures during NEDC 
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Calibration 

Water 

temperature 

during NEDC 

Oil 

temperature 

during NEDC 
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Results 
Map controlled thermostat 
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Results 

Lower valve lift 

Higher opening 
temperature 

Reduced friction 

Map controlled thermostat 
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Results 
Electric water pump 

EWP starts to rotate 

Difference of 
alternators for EWP 
and base 
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Results 
Electric water pump 

EWP starts to rotate 

Total friction is in sum 
approx. 4% lower 
using electric water 
pump. 
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Results 
Variable oil pump 
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Results 
Variable oil pump 
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Results 
Split cooling 
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Split cooling 
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Results 

NEDC cold NEDC standard 

Benefit(%) Benefit(%) 

Base —— —— 

Electric water pump 0.942 0.443 

Split cooling 0.979 0.451 

Split cooling with Electric water pump 1.16 0.579 

Map controlled thermostat 0.225 0.312 

Variable oil pump 1.416 1.421 
本
文
仅
供
学
习
交
流
。
未
经
ID
AJ
-C
hi
na
许
可
，
谢
绝
转
载
和
其
他
用
途
。



GWM-PPT V2012.2 

Background 

Model description 

Calibration 

Results 

Introduction 

Summary 

本
文
仅
供
学
习
交
流
。
未
经
ID
AJ
-C
hi
na
许
可
，
谢
绝
转
载
和
其
他
用
途
。



GWM-PPT V2012.2 

Summary 

A accurate model was built, which includes cooling system, lubrication 

system, powertrain, vehicle, friction. 

 The results showed the influence of existing technology for thermal 

management on SUV. 

Next, we will study the strategy with existing technology， furthermore，

study new technology such as complex flow control valves、heat storage 

system using this model 
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