
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

35
7 

54
5

A
1

��&�����������
(11) EP 2 357 545 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
17.08.2011 Bulletin 2011/33

(21) Application number: 09827170.3

(22) Date of filing: 16.11.2009

(51) Int Cl.:
G05D 23/20 (2006.01) G05B 23/00 (2006.01)

G01M 17/007 (2006.01)

(86) International application number: 
PCT/CN2009/074955

(87) International publication number: 
WO 2010/057421 (27.05.2010 Gazette 2010/21)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MK MT NL NO PL 
PT RO SE SI SK SM TR

(30) Priority: 18.11.2008 CN 200810219185

(71) Applicant: Chery Automobile Co., Ltd.
Wuhu, Anhui 241009 (CN)

(72) Inventor: WANG, Dong
Wuhu
Anhui 241009 (CN)

(74) Representative: Müller, Frank Peter et al
Müller Schupfner & Partner 
Bavariaring 11
DE-80336 München (DE)

(54) COOLING SYSTEM FOR TESTING LIFETIME OF HYBRID POWER VEHICLE CONTROLLER

(57) A cooling system for testing lifetime of hybrid
power vehicle controller is provided. The cooling system
comprises a control unit(8), a plurality of flow control
valves(1), a water pump(4), a diverter(2), many condens-
ers(3), a water tank(5) and a plurality of cooling benches
(6) with temperature sensors. The control unit(8) receives
temperature signals from temperature sensors of the
cooling benches(6), and sends control signals to the wa-
ter pump(4), the flow control valves (1) and the diverter
(2) in order to control the operation of the water pump(4),
the flow control valves(1) and the diverter (2). The cooling
water that is pumped from the water tank(5) by water
pump(4) is split and carried to the flow control valves(1)
and flow to the cooling benches(6) that are communicat-
ed with the flow control valves(1). The cooling water flow-
ing through the cooling benches(6) is converged into the
diverter (2), and is then fed back to the water tank(5) after
flowing through one or several condensers(3). The cool-
ing system of the present invention is realized in water
circulation cooling method. The control unit has reliable
temperature control means for each cooling bench, so
as to ensure that all of the components to be cooled,
which includes a vehicle controller and a motor, can op-
erate within the temperature range required for their re-
spective testing.
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Description

Field of the Invention

[0001] The present invention relates to a testing sys-
tem for a hybrid power vehicle, in particular to a cooling
system for testing lifetime of hybrid power vehicle con-
troller.

Description of the Prior art

[0002] With energy crisis aggravating and people’s en-
vironmental consciousness improved, new energy-
based vehicles featuring low energy consumption, envi-
ronment friendliness and high efficiency have become a
new trend in the development of automobile industry.
Having both the advantage of an electric vehicle in terms
of low emission and the advantage of an internal com-
bustion engine vehicle in terms of high energy density,
HEV (Hybrid Electric Vehicle) is receiving increasing at-
tention.
[0003] The hybrid electric vehicle involved in the
present invention refers to an intermediate level hybrid
(ISG, integrated starter and generator) vehicle. In addi-
tion to having the regular configuration of a conventional
automobile, an ISG vehicle also comprises core compo-
nents such as a hybrid power vehicle controller, a hybrid
power motor (an ISG motor, a motor integrating the func-
tions of starting and power generation) mounted between
the engine and the transmission gear box and a high
voltage power battery. The hybrid electric vehicle related
in this invention has such the critical functions as, auto-
matic starting/stopping of the motor, auxiliary driving and
energy recovery, etc., therefore the hybrid electric vehicle
features reduced oil consumption of the engine. The per-
formance of such core components as the hybrid power
vehicle controller and the hybrid power motor has direct
influence on the performance of the hybrid vehicle as a
whole and the fuel cost economy, and the lifetime of these
core components also produce direct influence on the
service life of the hybrid power vehicle. Therefore, a test-
ing lifetime system, which simulates the operating char-
acteristics of a hybrid power vehicle in an accelerated
aging process, is needed to test or verify the potential
life of the hybrid power vehicle controller during the de-
sign and production stages, so as to find a potential mal-
function and a risk in advance and thus reduce the op-
erating risks of the hybrid power vehicle.
[0004] The accelerated testing lifetime is a common
testing lifetime method. In the process of accelerated
testing lifetime, the hybrid power vehicle controller and
the motor are placed in an environment of high humidity,
where the temperature fluctuates cyclically within an ex-
tensive range, and where so do the load and the power
supply voltage of the vehicle. Thus, the operation tem-
perature of both the hybrid power vehicle controller and
the hybrid power motor is instable. Once their actual op-
erating temperature exceeds the normal temperature

range, both the controller and the motor can be burned
down, resulting in failure of the testing and damage to
the whole testing lifetime system. Therefore, in the testing
lifetime system for the hybrid power vehicle controller, a
cooling system must be provided to ensure that the crit-
ical components, such as the hybrid power vehicle con-
troller and the motor are operating within normal temper-
ature range. On the other hand, since the motor and the
hybrid power vehicle controller require different temper-
ature range in the process of testing, this cooling system
must be able to provide different cooling capacities for
different components, so that each of these components
is operating within its specific temperature range required
for the testing and thus the requirement for testing is met.

Summary of the Invention

[0005] In view of the defects of prior art, the technical
object of the present invention is to provide a cooling
system for testing lifetime of hybrid power vehicle con-
troller, such that each critical component of the hybrid
power vehicle ,such as the controller and the motor, can
operate within its specific temperature range required for
the testing lifetime.
[0006] The technical object of the present invention is
realized by employing the following technical solution:
[0007] A cooling system for testing lifetime of hybrid
power vehicle controller comprises a control unit, a flow
control valve, a water pump, a diverter, a condenser, a
water tank and a cooling bench with temperature sensor;
the control unit receives temperature signals from the
temperature sensors of the cooling benches and sends
control signals to the water pump, the flow control valves
and to the diverter such as to control the operation of the
water pump, the flow control valves and the diverter; the
cooling water that is pumped from the water tank by the
water pump is split and carried to the flow control valves
and the cooling benches that are communicated with the
flow control valves; the cooling water flowing through the
cooling benches is converged into the diverter , and is
then fed back to the water tank after flowing through one
or several condensers.
[0008] In the process of testing, the components to be
cooled including the hybrid power vehicle controller and
the motor are placed on the cooling benches, good con-
tact between the components to be cooled and the cool-
ing benches ensured. After the vehicle controller and the
motor start operating, their temperatures gradually rise.
The control unit receives temperature signals from the
temperature sensors of the cooling benches and controls
the operation of the water pump, the flow control valves
and the diverter corresponding to the received tempera-
ture signals. When the temperature of a cooling bench
exceeds the predetermined temperature range, the con-
trol unit issues signal to instruct the flow control valve
communicated with this cooling bench to increase flow
amount and the flow rate of cooling water in this cooling
bench so that heat dissipation and temperature reduction
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of the components to be cooled on this cooling bench
can be accelerated. When the temperatures of multiple
or all the cooling benches exceed the predetermined tem-
perature ranges, the control unit issues signal to instruct
the water pump to increase power and increase the cir-
culation speed of cooling water in the cooling system.
The control unit also issues signal to instruct the diverter
to divert the cooling water in the diverter to the multiple
condensers for cooling and thus increase the heat dissi-
pation. When the temperature of any cooling bench is
lower than the predetermined temperature range, the
control unit will instruct the diverter cease flow division,
so that the cooling water from the diverter may only flow
into one condenser for cooling. In such cases, the control
unit could also reduce the flow of the corresponding flow
control valve or the power of the water pump or even
close the corresponding flow control valve, so that the
temperature of each cooling bench can be maintained
within respective predetermined range.
[0009] The components to be cooled on different cool-
ing benches are operated in different conditions, so that
the cooling water for these different components are dif-
ferent in temperature and flow rate. The cooling water
directly flow into the condenser without being thoroughly
mixed, and the unstable temperature of the cooling water
is unfavorable to the working of the condensers. There-
fore, a heat exchanger controlled by the control unit is
provided in the cooling system so that the cooling water
flowing out of the cooling benches is firstly converged
into the heat exchanger, and is then fed back to flow into
the diverter. In this way, when there are major tempera-
ture differences among the cooling water of different cool-
ing benches, the control unit may send control signal to
accelerate the heat exchange rate of the cooling water
in the heat exchanger, so that the temperature of the
cooling water flowing out of the heat exchanger may re-
main reasonably stable as the system allows; that is, the
temperature will fluctuate slowly and slightly instead of
rapidly and intensively.
[0010] An alternative configuration for accelerating
heat exchange of the cooling water may be as such: the
cooling system also includes a heat exchanger controlled
by the control unit; the cooling water flowing out of the
cooling benches is firstly flowed through heat exchanger
after being flowed through the condenser, and is then
fed back to the water tank.
[0011] The cooling system of the present invention
comprises at least two flow control valves and two con-
densers. After the motor and the vehicle controller are
placed on the cooling bench, they can operate within their
respective appropriate temperature range. And depend-
ing on actual situation, more flow control valves and con-
densers may be provided in the cooling system.
[0012] The control unit is a singlechip or a computer.
[0013] The heat exchanger is a container provided with
a plurality of water inlets and one water outlet, and a
stirring device is provided in the container, As long as
the stirring rate is increased, the mixing speed of the cool-

ing water in the container can be increased and the tem-
perature become even.
[0014] The cooling bench is made of mutually commu-
nicating hollow metal pipes, and the cooling bench is pro-
vided with a water inlet and a water outlet at its two ends;
the cooling bench is a hollow bench made of metal plates
and provided with a concave cavity, and the cooling
bench is provided with a water inlet and a water outlet at
its two ends. The cooling water enters from the water
inlet, flows through the bench and finally flows out from
the water outlet. The metal material of the cooling bench
should have good heat conductivity, and it should be ap-
propriate for manufacturing. Since the cooling bench has
a concave cavity, and the components to be cooled are
placed in the concave cavity, the contact area between
the cooling bench and the components to be cooled can
be increased so that the cooling effect can be improved.
[0015] The cooling system for testing lifetime of hybrid
power vehicle controller of the present invention is based
on water circulation cooling method, featuring simple
structure and low manufacturing cost. The control unit
has reliable temperature control means for each of the
cooling benches, so as to ensure that each of the com-
ponents such as the vehicle controller and the motor to
be cooled, , can operate within the temperature range
required for their respective test. Therefore, the cooling
system provided in the present invention is appropriate
for the testing lifetime of a hybrid power vehicle controller.

Brief Description of the Drawings

[0016]

Fig. 1 is the structural diagram of the cooling system
of embodiment 1 ;
Fig. 2 is the structure diagram of the cooling system
of embodiment 2.

Detailed Description of the Preferred Embodiment

[0017] The technical solution of the present invention
is described in details with reference to the attached
drawings and the specific embodiments.
[0018] Embodiment 1 :
[0019] Fig. 1 is the structural diagram of the cooling
system of embodiment 1. As shown in Fig. 1, a cooling
system for testing lifetime of hybrid power vehicle con-
troller is provided comprises one control unit 8, four flow
control valves 1, one water pump 4, one diverter 2, two
condensers 3, one water tank 5 and four cooling benches
6 with temperature sensors. The control unit 8 is con-
nected with other components such as the temperature
sensors of the cooling benches 6, the water pump 4, the
flow control valves 1 and the diverter2 with communica-
tion cables (The communication cables are represented
in dotted line in Fig. 1).
[0020] The water pump 4 is connected with the water
tank 5 via pipelines. The cooling water that is pumped
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from the water tank 5 by the water pump 4 is split and
carried to the flow control valves 1. Each of the flow con-
trol valves 1 is communicated with one hollow cooling
bench 6 in which components to be cooled are placed.
After being regulated by the flow control valves 1, the
cooling water flowing out of the flow control valves 1 is
flowed to the corresponding cooling benches 6 in order
to cool down the components to be cooled on the cooling
benches 6. The cooling water flowing out of the cooling
benches 6 is converged into a heat exchanger 7. After
being stirred and being mixed thoroughly in the heat ex-
changer 7, the cooling water is flowed into the diverter
2, whereby the cooling water is split and carried to one
or two condensers 3 corresponding to the instruction of
the control unit 8, and then the cooling water is fed back
to the water tank 5.
[0021] After the cooling system for testing lifetime of
hybrid power vehicle controller starts operating, the con-
trol unit 8 acquires the temperature data of the cooling
benches 6 through temperature sensors. When the tem-
perature of the cooling benches 6 rises to a certain value,
the control unit 8 outputs instruction to the water pump
4 such that the water pump 4 rotates at a fixed speed
and drives the cooling water to circulate in the cooling
system, so that the cooling system starts to work. When
the temperature of a cooling bench 6 needs to be mildly
decreased, the control unit 8 increases the water circu-
lation flow rate and flow amount of this cooling bench 6
by regulating the flow control valve 1 corresponding to
this cooling bench 6, in this way the operating tempera-
ture of this cooling bench 6 is mildly decreased. When
the temperature of a cooling bench 6 needs to be reduced
quickly and in great measure, the control unit 8 further
increases the rotate speed of the water pump 4 and in-
structs the diverter 2 to split and divert the cooling water
to flow through two condensers 3 for cooling so as to
accelerate the cooling, in addition to using the flow control
valve 1 to increase the flow rate and flow amount of water
circulation. When the testing need is to test the lifetime
of a vehicle controller working continuously in high tem-
perature environment, the control unit 8 can decrease or
switch off the flow of the flow control valve 1 correspond-
ing to the vehicle controller so as to control its cooling
capability, and so that the temperature of the vehicle con-
troller will rise due to its self-heating. Based on the above
working process, the control unit realizes the temperature
control over the components to be cooled such as the
vehicle controller and the motor, so as to ensure that
these components to be cooled such as the vehicle con-
troller and the motor can operate within the temperature
range required for testing.
[0022] Embodiment 2 :
[0023] Fig. 2 is the structural diagram of the cooling
system of embodiment 2. As shown in Fig. 2, this em-
bodiment differs from embodiment 1 in that the heat ex-
changer 7 in embodiment 2 is placed between the con-
denser 3 and the water tank 5. The cooling waters flowing
through the cooling benches 6 is firstly flowed through

the heat exchanger 7 after being flowed through the con-
denser 3, and is then fed back to the water tank 5. In this
way, it is also feasible to accelerate the heat exchange
of cooling water in the case that there is major difference
in the lengths of the cooling water circulation paths where
the condensers 3 are located in the testing system of
some vehicle models.

Claims

1. A cooling system for testing lifetime of hybrid power
vehicle controller, characterized in the following:
the cooling system comprises a control unit, a flow
control valve, a water pump, a diverter, a condenser,
a water tank and a cooling bench with temperature
sensor; the control unit receives temperature signals
from the temperature sensors of the cooling benches
and sends control signals to the water pump, the flow
control valves and to the diverter such as to control
the operation of the water pump, the flow control
valves and the diverter; the cooling water that is
pumped from the water tank by the water pump is
split and carried to the flow control valves and the
cooling benches that are communicated with the flow
control valves; the cooling water flowing through the
cooling benches is converged into the diverter, and
is then fed back to the water tank after flowing
through one or several condensers.

2. The cooling system for testing lifetime of hybrid pow-
er vehicle controller of claim 1, wherein the cooling
system also comprises a heat exchanger controlled
by the control unit; the cooling water flowing out of
the cooling benches is firstly converged into the heat
exchanger, and is then fed back to the diverter.

3. The cooling system for testing lifetime of hybrid pow-
er vehicle controller of claim 1, wherein the cooling
system also comprises a heat exchanger controlled
by the control unit; the cooling waters flowing out of
the cooling benches is firstly flowed through the heat
exchanger after being flowed through the condens-
er, and is then fed back to the water tank.

4. The cooling system for testing lifetime of hybrid pow-
er vehicle controller of any of claim 1 or 2 or 3, where-
in the cooling system is provided with at least two
flow control valves and two condensers.

5. The cooling system for testing lifetime of hybrid pow-
er vehicle controller of claim 4, wherein the control
unit is a singlechip or a computer.

6. The cooling system for testing lifetime of hybrid pow-
er vehicle controller of claim 2 or 3, wherein the heat
exchanger is a container provided with a plurality of
water inlets and one water outlet, and a stirring de-
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vice is provided in the container.

7. The cooling system for testing lifetime of hybrid pow-
er vehicle controller of claim 4 , wherein each of the
cooling benches is made of mutually communicating
hollow metal pipes, and the cooling bench is provid-
ed with a water inlet and a water outlet at its two ends.

8. The cooling system for testing lifetime of hybrid pow-
er vehicle controller of claim 4 , wherein each of the
cooling benches is a hollow bench made of metal
plates and provided with a concave cavity, and the
cooling bench is provided with a water inlet and a
water outlet at its two ends.
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