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(54) METHOD AND SYSTEM FOR CONTROLLING ELECTRONIC WATER PUMP OF ENGINE

(57) The present invention provides a method for
controlling an electronic water pump of an engine. The
method includes: acquiring a target temperature of a wa-
ter outlet of the engine and a basic pump speed of the
electronic water pump; acquiring a PID control correction
coefficient based on the target temperature of the water
outlet of the engine and the measured temperature of
the water outlet of the engine; acquiring an environment
temperature correction coefficient, and acquiring a target
revolving speed of the electronic water pump based on
the basic pump speed of the electronic water pump, the
PID control correction coefficient, and the environment

temperature correction coefficient; and controlling the
electronic water pump of the engine by using the target
revolving speed of the electronic water pump. The
present invention also provides a system for controlling
an electronic water pump of an engine. According to the
present invention, the control of a target revolving speed
of the electronic water pump is performed in two steps.
Step 1, the target revolving speed of an electronic fan
and a basic pump speed are output to realize the pre-con-
trol, thereby improving the system responsiveness. Step
2, the basic pump speed is corrected according to PID
and an environment temperature together such that the
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Description

Cross Reference

[0001] The application claims the priority to a Chinese
Patent Application No. 201910069236.3, filed to the Chi-
na National Intellectual Property Administration on Jan-
uary 24th, 2019, entitled "Method and system for con-
trolling electronic water pump of engine", the entire con-
tent of which is incorporated herein by reference.

Technical Field

[0002] The present invention relates to the technical
field of an engine cooling system, in particular to a method
and a system for controlling an electronic water pump of
an engine.

Background Art

[0003] An engine is a device for converting chemical
energy into mechanical energy through combustion, gen-
erating a large amount of heat energy in the process.
The engine itself must maintain a normal working tem-
perature, so a suitable cooling system needs to be pro-
vided. At present, most vehicle engines adopt a mechan-
ical water pump, and the pump speed of the mechanical
water pump corresponds to the revolving speed of the
engine at a certain ratio, namely the cooling water flow
is only controlled by the revolving speed of the engine
and cannot adapt to all working conditions, such as slowly
climbing a slope, the revolving speed of the engine is
low, and the cooling water flow is low. But the heat load
is high such that the actual heat dissipation requirement
of the engine cannot be met, the temperature of the en-
gine is increased, and the operating efficiency is reduced.
[0004] The electronic water pump directly controls the
revolving speed by an engine control unit, avoiding the
influence of the revolving speed of the engine. The cool-
ing water flow can be flexibly adjusted according to the
actual heat dissipation requirement of the engine. Under
the working condition of low flow requirement, if the out-
put power of the electronic water pump is reduced, the
oil consumption can be reduced. Under the condition of
high flow requirement, the heat load can be reduced by
increasing the output power of the electronic water pump
such that the air inflow and the pre-ignition angle are
further improved, and the torque output is improved.
However, at present, some products of electronic water
pumps are only used as additionally independent cooling
systems and do not completely replace mechanical water
pumps; the control of some products on the electronic
water pump completely depends on PID adjustment, and
the control stability is relatively poor; the target water tem-
perature of the engine outlet under all working conditions
of some products is the same value, leading to poor en-
gine performance.

Summary of the Invention

[0005] On that account, the present invention is intend-
ed to propose a method for controlling an electronic water
pump of an engine to solve the technical problems of the
mechanical water pump and the electronic water pump.
[0006] In order to achieve the above object, the tech-
nical solutions of the present invention are realized as
follows.
[0007] In one embodiment, the present invention pro-
vides a method for controlling an electronic water pump
of an engine, the method comprising:

acquiring a target temperature of a water outlet of
the engine and a basic pump speed of the electronic
water pump;
acquiring PID control correction coefficient based on
the target temperature of the water outlet of the en-
gine and a measured temperature of the water outlet
of the engine;
acquiring an environment temperature correction co-
efficient, and acquiring a target revolving speed of
the electronic water pump based on the basic pump
speed of the electronic water pump, the PID control
correction coefficient, and the environment temper-
ature correction coefficient;
controlling the electronic water pump of the engine
by using the target revolving speed of the electronic
water pump.

[0008] Further, acquiring a target temperature of a wa-
ter outlet of the engine and a basic pump speed of the
electronic water pump includes:

acquiring a heat load of a combustion system of the
engine and the target temperature of the water outlet
of the engine based on a revolving speed of the en-
gine and a torque of the engine;
acquiring the basic pump speed of the electronic wa-
ter pump based on the heat load of the combustion
system of the engine and a measured temperature
of a water outlet of a radiator.

[0009] Further, acquiring an environment temperature
correction coefficient, and acquiring a target revolving
speed of the electronic water pump based on the basic
pump speed of the electronic water pump, the PID control
correction coefficient, and the environment temperature
correction coefficient include:

acquiring the environment temperature correction
coefficient based on environment temperature;
acquiring the target revolving speed of the electronic
water pump based on the basic pump speed of the
electronic water pump, the PID control correction co-
efficient, and the environment temperature correc-
tion coefficient.
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[0010] Further, acquiring the basic pump speed of the
electronic water pump based on the heat load of the com-
bustion system of the engine and a measured tempera-
ture of a water outlet of a radiator includes:

acquiring a target revolving speed of an electronic
fan based on the heat load of the combustion system
of the engine and the measured temperature of the
water outlet of the radiator;
controlling the electronic water pump of the engine
by using the target revolving speed of the electronic
fan and the target revolving speed of the electronic
water pump.

[0011] Further, the measured temperature of the water
outlet of the engine is acquired by using the first temper-
ature sensor mounted at the water outlet of the engine;
and the measured temperature of the water outlet of the
radiator is acquired by using a second temperature sen-
sor mounted at the water outlet of the radiator.
[0012] Compared with the prior art, the method for con-
trolling an electronic water pump of an engine according
to the present invention has the following advantages.
[0013] According to the method of the present inven-
tion, the control of the target revolving speed of the elec-
tronic water pump is performed in two steps. Step 1, the
target revolving speed of an electronic fan and a basic
pump speed are output to realize the pre-control, thereby
improving the system responsiveness. Step 2, the basic
pump speed is corrected according to PID and the envi-
ronment temperature together such that the control pre-
cision is improved.
[0014] Another object of the present invention is to pro-
pose a system for controlling an electronic water pump
of an engine to solve the technical problems of the me-
chanical water pump and the electronic water pump.
[0015] In order to achieve the above object, the tech-
nical solutions of the present invention are realized as
follows.
[0016] In one embodiment, the present invention pro-
vides a system for controlling an electronic water pump
of an engine, the system comprising:

a first acquisition module for acquiring a target tem-
perature of a water outlet of the engine and a basic
pump speed of the electronic water pump;
a second acquisition module for acquiring PID con-
trol correction coefficient based on the target tem-
perature of the water outlet of the engine and the
measured temperature of the water outlet of the en-
gine;
a third acquisition module for acquiring an environ-
ment temperature correction coefficient, and acquir-
ing a target revolving speed of the electronic water
pump based on the basic pump speed of the elec-
tronic water pump, the PID control correction coeffi-
cient, and the environment temperature correction
coefficient;

a control module for controlling the electronic water
pump of the engine by using the target revolving
speed of the electronic water pump.

[0017] Further, the first acquisition module comprises:

a first acquisition submodule for acquiring a heat load
of a combustion system of the engine and the target
temperature of the water outlet of the engine based
on a revolving speed of the engine and a torque of
the engine;
a second acquisition submodule for acquiring the ba-
sic pump speed of the electronic water pump based
on the heat load of the combustion system of the
engine and a measured temperature of a water outlet
of a radiator.

[0018] Further, the third acquisition module comprises:

a coefficient acquisition submodule for acquiring the
environment temperature correction coefficient
based on environment temperature;
a target revolving speed acquisition module for ac-
quiring the target revolving speed of the electronic
water pump based on the basic pump speed of the
electronic water pump, the PID control correction co-
efficient, and the environment temperature correc-
tion coefficient.

[0019] Further, the control module comprises:

a third acquisition submodule for acquiring the target
revolving speed of an electronic fan based on the
heat load of the combustion system of the engine
and the measured temperature of the water outlet of
the radiator;
a control submodule for controlling the electronic wa-
ter pump of the engine by using the target revolving
speed of the electronic fan and the target revolving
speed of the electronic water pump.

[0020] Further, the system further comprises:

a first temperature acquisition module for acquiring
the measured temperature of the water outlet of the
engine by using a first temperature sensor mounted
at the water outlet of the engine;
a second temperature acquisition module for acquir-
ing the measured temperature of the water outlet of
the radiator by using a second temperature sensor
mounted at the water outlet of the radiator.

[0021] In one embodiment, the present invention pro-
vides a computing processing equipment, comprising:

a memory storing computer readable code therein;
one or more processors, wherein when the one or
more processors execute the computer readable
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code, the computing processing equipment exe-
cutes the method for controlling an electronic water
pump of an engine described above.

[0022] In one embodiment, the present invention pro-
vides a computer program, comprising the computer
readable code which, when run on a computing process-
ing equipment, causes the computing processing equip-
ment to execute the method for controlling an electronic
water pump of an engine described above.
[0023] In one embodiment, the present invention pro-
vides a computer readable medium storing therein the
computer program described above.
[0024] Compared with the prior art, the system for con-
trolling an electronic water pump of an engine according
to the present invention has the following advantages.
[0025] According to the system of the present inven-
tion, the control of the target revolving speed of the elec-
tronic water pump is performed in two steps. Step 1, the
target revolving speed of an electronic fan and a basic
pump speed are output to realize the pre-control, thereby
improving the system responsiveness. Step 2, the basic
pump speed is corrected according to PID and the envi-
ronment temperature together such that the control pre-
cision is improved.
[0026] The above description is merely an outline of
the technical solutions of the present invention. In order
that the technical means of the present invention may be
more clearly understood, it may be implemented accord-
ing to the content of the description. In order that the
above and other objects, features, and advantages of
the present invention may be more clearly understood,
specific implementation modes of the present invention
are hereinafter set forth.

Brief Description of the Drawings

[0027] In order to explain the embodiments of the
present invention or the technical solution in the prior art
more clearly, the following will briefly introduce the draw-
ings that need to be used in the description of the em-
bodiments or the prior art. Obviously, the drawings in the
following description are some embodiments of the
present invention. For those of ordinary skills in the art,
other drawings can be obtained based on these drawings
without creative efforts.

Fig. 1 is a flowchart illustrating steps of a method for
controlling an electronic water pump of an engine
according to an embodiment of the present inven-
tion;
Fig. 2 is a flowchart of a method for controlling an
electronic water pump of an engine according to an
embodiment of the present invention;
Fig. 3 is a block diagram of a structure of a system
for controlling an electronic water pump of an engine
according to an embodiment of the present inven-
tion;

Fig. 4 schematically shows a block diagram of a com-
puting processing equipment for executing the meth-
od according to the present invention;
Fig. 5 schematically shows a storage unit for holding
or carrying a program code implementing the method
according to the present invention.

Detailed Embodiments

[0028] In order to make the objects, technical solutions,
and advantages of the embodiments of the present in-
vention clearer, the technical solutions of the embodi-
ments of the present invention will be clearly and com-
pletely described with reference to the drawings in the
embodiments of the present invention, and obviously,
the described embodiments are part of the embodiments
of the present invention, not all embodiments. Based on
the embodiments of the present invention, all other em-
bodiments obtained by a person of ordinary skills in the
art without involving any inventive effort are within the
scope of the present invention.
[0029] Referring to Figs. 1 and Figs. 2, an embodiment
of the present invention provides a method for controlling
an electronic water pump of an engine, the method in-
cluding steps as follows.
[0030] Step 101, acquiring the target temperature of
the water outlet of the engine and the basic pump speed
of the electronic water pump.
[0031] In the embodiment, the heat load of the com-
bustion system of the engine and the target temperature
of the water outlet of the engine are acquired by using
the revolving speed of the engine, the torque of the en-
gine, and a preset first relationship, and the basic pump
speed of the electronic water pump is acquired based on
the heat load of the combustion system of the engine,
the measured temperature of the water outlet of the ra-
diator, and a preset second relationship. The preset first
relationship is generated based on previous experimen-
tal data. The experimental data includes a preset tem-
perature of the water outlet of the engine, revolving speed
and torque of the engine required to reach the tempera-
ture obtained by using the preset temperature of the wa-
ter outlet of the engine, and the heat load of the combus-
tion system of the engine acquired by using the revolving
speed and the torque of the engine. The preset second
relationship is also generated based on previous exper-
imental data including the previously obtained heat load
of the combustion system of the engine, the measured
temperature of the water outlet of the radiator measured
in real time, and the obtained basic pump speed of the
electronic water pump.
[0032] Step 102, acquiring a PID control correction co-
efficient based on the target temperature of the water
outlet of the engine and the measured temperature of
the water outlet of the engine.
[0033] In the embodiment, acquiring a PID control cor-
rection coefficient of a temperature sensor based on the
target temperature of the water outlet of the engine and
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the measured temperature of the water outlet of the en-
gine includes: when the target temperature of the water
outlet of the engine is higher than the measured temper-
ature of the water outlet of the engine, setting the PID
control correction coefficient of the temperature sensor
to a number smaller than 1, and more specifically as fol-
lows: the larger the numerical value of the target temper-
ature of the water outlet of the engine higher than the
measured temperature of the water outlet of the engine
is, the smaller the PID control correction coefficient of
the temperature sensor is, and the smaller the numerical
value of the target temperature of the water outlet of the
engine higher than the measured temperature of the wa-
ter outlet of the engine is, the larger the PID control cor-
rection coefficient of the temperature sensor is. For ex-
ample, when the target temperature of the water outlet
of the engine is 85°C, the measured temperature of the
water outlet of the engine is 82°C, and the PID correction
coefficient is 0.96; when the target temperature of the
water outlet of the engine is 85°C, the measured temper-
ature of the water outlet of the engine is 84°C, and the
PID correction coefficient is 0.98.
[0034] When the target temperature of the water outlet
of the engine is lower than the measured temperature of
the water outlet of the engine, the PID control correction
coefficient of the temperature sensor is set to be a
number larger than 1, more specifically as follows, the
larger the numerical value of the target temperature of
the water outlet of the engine lower than the measured
temperature of the water outlet of the engine is, the larger
the PID control correction coefficient of the temperature
sensor is, and the smaller the numerical value of the tar-
get temperature of the water outlet of the engine lower
than the measured temperature of the water outlet of the
engine is, the smaller the PID control correction coeffi-
cient of the temperature sensor is. For example, when
the target temperature of the water outlet of the engine
is 90°C, the measured temperature of the water outlet of
the engine is 92°C, and the PID correction coefficient is
1.02; when the target temperature of the water outlet of
the engine is 85°C, the measured temperature of the wa-
ter outlet of the engine is 95°C, and the PID correction
coefficient is 1.12.
[0035] Step 103, acquiring an environment tempera-
ture correction coefficient, and acquiring a target revolv-
ing speed of the electronic water pump based on the
basic pump speed of the electronic water pump, the PID
control correction coefficient, and the environment tem-
perature correction coefficient.
[0036] In the embodiment, the target revolving speed
of the electronic water pump is determined by the basic
pump speed of the electronic water pump, the PID control
correction coefficient, and the environment temperature
correction coefficient together. When the PID control cor-
rection coefficient and the environment temperature cor-
rection coefficient are larger than 1, the target revolving
speed of the electronic water pump is larger than the
basic pump speed of the electronic water pump; when

the PID control correction coefficient and the environ-
ment temperature correction coefficient are smaller than
1, the target revolving speed of the electronic water pump
is smaller than the basic pump speed of the electronic
water pump; in a more specific embodiment, when the
basic pump speed of the electronic water pump is
45000r/min, the PID control correction coefficient is 1.03,
and the environment temperature correction coefficient
is 1.02, the target revolving speed of the electronic water
pump is 47277r/min; when the basic pump speed of the
electronic water pump is 10000r/min, the PID control cor-
rection coefficient is 0.96, and the environment temper-
ature correction coefficient is 0.98, the target revolving
speed of the electronic water pump is 9408r/min.
[0037] Step 104, controlling the electronic water pump
of the engine by using the target revolving speed of the
electronic water pump.
[0038] In the embodiment, the control of the target re-
volving speed of the electronic water pump is performed
in two steps. Step 1, the basic pump speed of the elec-
tronic water pump is directly output according to the heat
load of the combustion system of the engine and the
measured temperature of the water outlet of the radiator
to realize the pre-control, thereby improving the system
responsiveness. Step 2, the basic pump speed of the
electronic water pump is corrected according to the PID
and the environment temperature together such that the
control precision is improved.
[0039] Further, acquiring the target temperature of the
water outlet of the engine and the basic pump speed of
the electronic water pump includes:

acquiring a heat load of the combustion system of
the engine and the target temperature of the water
outlet of the engine based on a revolving of the en-
gine speed and a torque of the engine;
acquiring the basic pump speed of the electronic wa-
ter pump based on the heat load of the combustion
system of the engine and a measured temperature
of a water outlet of a radiator.

[0040] In the embodiment, the relationship about the
revolving speed of the engine, the torque of the engine,
and the heat load of the combustion system of the engine
is specifically as follows: the higher the revolving speed
of the engine is, the higher the torque of the engine is,
and the higher the heat load of the combustion system
of the engine is. That is to say, there is a positive strong
correlation about the heat load of the combustion system
of the engine, the revolving speed of the engine and the
torque of the engine. In particular, the higher the revolving
speed is, the higher the torque is, and the higher the heat
load is. For example: when the revolving speed of the
engine is 4000r/min and the torque of the engine is
260Nm, the heat load of the combustion system of the
engine is 0.65; when the revolving speed of the engine
is 1400r/min and the torque of the engine is 40Nm, the
heat load of the combustion system of the engine is 0.2.
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In the embodiment, likewise, there is also a positive
strong correlation about the revolving speed of the en-
gine, the torque of the engine, and the target temperature
of the water outlet of the engine. The higher the revolving
speed is, the higher the torque is, and the higher the
target temperature of the water outlet of the engine is.
But when the torque and the revolving speed are in-
creased to a certain area, the target temperature of the
water outlet will reach the upper limit and will not be con-
tinuously increased. For example: when the revolving
speed of the engine is 4000r/min and the torque of the
engine is 260Nm, the target temperature of the water
outlet of the radiator is 90°C; when the revolving speed
of the engine is 1400r/min and the torque of the engine
is 40Nm, the target temperature of the water outlet of the
radiator is 83°C.
[0041] In the embodiment, there is a strong correlation
about the basic pump speed of the electronic water pump,
the heat load of the combustion system of the engine and
the measured temperature of the water outlet of the ra-
diator. For example: when the heat load of the combus-
tion system of the engine is 0.65 and the measured tem-
perature of the water outlet of the radiator is 95°C, the
basic pump speed of the electronic water pump is
45000r/min. When the heat load of the combustion sys-
tem of the engine is 0.2 and the measured temperature
of the water outlet of the radiator is 80°C, the basic pump
speed of the electronic water pump is 10000r/min. In the
embodiment, when the heat load of the combustion sys-
tem of the engine is large and the measured temperature
of the water outlet of the radiator is high, the target re-
volving speed of the electronic fan is relatively adjusted
to be high, and when the heat load of the combustion
system of the engine is small and the measured temper-
ature of the water outlet of the radiator is low, the elec-
tronic fan does not need to be turned on. For example:
when the heat load of the combustion system of the en-
gine is 0.65 and the measured temperature of the water
outlet of the radiator is 95°C, the target revolving speed
of the electronic fan is 4000r/min. When the heat load of
the combustion system of the engine is 0.2 and the meas-
ured temperature of the water outlet of the radiator is
80°C, the target revolving speed of the electronic fan is
0r/min.
[0042] Further, acquiring an environment temperature
correction coefficient, and acquiring a target revolving
speed of the electronic water pump based on the basic
pump speed of the electronic water pump, the PID control
correction coefficient, and the environment temperature
correction coefficient include:

acquiring the PID control correction coefficient
based on the target temperature of the water outlet
of the engine and the measured temperature of the
water outlet of the engine;
acquiring an environment temperature correction co-
efficient based on the environment temperature;
and acquiring a target revolving speed of the elec-

tronic water pump based on the basic pump speed
of the electronic water pump, the PID control correc-
tion coefficient, and the environment temperature
correction coefficient.

[0043] In the embodiment, the environment tempera-
ture correction coefficient is a number close to 1. When
the environment temperature is high, the environment
temperature correction coefficient is correspondingly set
to be a little large, and when the environment temperature
is low, the environment temperature correction coeffi-
cient is correspondingly set to be a little small. In a more
specific embodiment, the environment temperature cor-
rection coefficient is 1.02 when the environment temper-
ature is 40°C, and 0.96 when the environment tempera-
ture is 0°C.
[0044] Further, acquiring the basic pump speed of the
electronic water pump based on the heat load of the com-
bustion system of the engine and a measured tempera-
ture of a water outlet of a radiator includes:

acquiring a target revolving speed of the electronic
fan based on the heat load of the combustion system
of the engine and the measured temperature of the
water outlet of the radiator;
controlling the electronic water pump of the engine
by using the target revolving speed of the electronic
fan and the target revolving speed of the electronic
water pump.

[0045] In the embodiment, the heat load of the com-
bustion system of the engine and the target temperature
of the water outlet of the engine are acquired by using
the revolving speed of the engine, the torque of the en-
gine, and the preset first relation, and the target revolving
speed of the electronic fan is acquired based on the heat
load of the combustion system of the engine, the meas-
ured temperature of the water outlet of the radiator, and
the preset second relation. The preset first relationship
is generated based on previous experimental data. The
experimental data includes a preset temperature of the
water outlet of the engine, revolving speed and torque of
the engine required to reach the temperature obtained
by using the preset temperature of the water outlet of the
engine, and the heat load of the combustion system of
the engine acquired by using the revolving speed and
the torque of the engine. The preset second relationship
is also generated based on previous experimental data
including the previously obtained heat load of the com-
bustion system of the engine, the measured temperature
of the water outlet of the radiator measured in real time,
and the obtained target revolving speed of the electronic
fan.
[0046] In the embodiment, the control of the target re-
volving speed of the electronic water pump is performed
in two steps. Step 1, the target revolving speed of the
electronic fan and the basic pump speed are directly out-
put according to the heat load of the combustion system
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of the engine and the measured temperature of the water
outlet of the radiator to realize the pre-control, thereby
improving the system responsiveness. Step 2, the basic
pump speed is corrected according to the PID and the
environment temperature together such that the control
precision is improved. In the embodiment, only the target
revolving speed of the electronic water pump is correct-
ed, and the target revolving speed of the electronic fan
is not corrected. Because the electronic fan responds
slower than the electronic water pump, the stability of the
system for correcting the target revolving speed of the
electronic fan is higher.
[0047] Further, the measured temperature of the water
outlet of the engine is acquired by using the first temper-
ature sensor mounted at the water outlet of the engine.
[0048] The measured temperature of the water outlet
of the radiator is acquired by using the second temper-
ature sensor mounted at the water outlet of the radiator.
[0049] In the embodiment, the first temperature sensor
is used for measuring the measured temperature of the
water outlet of the engine in real time such that the elec-
tronic water pump is accurately controlled.
[0050] The measured temperature of the water outlet
of the radiator is measured in real time by using the sec-
ond temperature sensor such that the electronic water
pump is accurately controlled.
[0051] In the embodiment, the control of the target re-
volving speed of the electronic water pump is performed
in two steps. Step 1, the target revolving speed of the
electronic fan and the basic pump speed are directly out-
put according to the heat load of the combustion system
of the engine and the measured temperature of the water
outlet of the radiator to realize the pre-control, thereby
improving the system responsiveness. Step 2, the basic
pump speed is corrected according to the PID and the
environment temperature together such that the control
precision is improved. The temperature is the manifes-
tation of the heat load, the heat load transfers heat to the
wall surface through the combustion chamber, and the
heat is taken away by the cooling water so the temper-
ature of the cooling water is increased. Then the cooling
water at the wall surface flows to the temperature sensor
which needs a certain period of time resulting in hyster-
esis. For example, the heat load is sharply increased in
a sudden acceleration process, but at such time the tem-
perature at the sensor hardly changes. If the electronic
water pump is only controlled by the PID of the temper-
ature sensor, the revolving speed of the electronic water
pump does not change, that is, the heat dissipation
amount of the combustion chamber does not change.
However, a large heat dissipation amount is needed at
the time such that it is ensured that local overheating of
the combustion chamber does not occur to damage the
engine. If a pre-control mode of directly outputting the
target revolving speed of the electronic fan and the basic
pump speed according to the heat load of the combustion
system of the engine and the measured temperature of
the water outlet of the radiator is adopted, the revolving

speed of the electronic water pump will immediately react
such that the revolving speed is increased, the heat dis-
sipation amount is increased, and the local overheating
of the combustion chamber is prevented. Therefore,
compared with the PID control only according to temper-
ature, the pre-control improves the responsiveness and
ensures the safety of the engine. Because of scattered
errors in production, the electronic water pump may not
reach the target temperature of the water outlet of the
engine under the condition of the basic pump speed. So
PID correction is carried out to improve the control pre-
cision. In addition, because the heat dissipation amount
is strongly correlated with the environment temperature,
the lower the environment temperature is, the more fa-
vorable it is to the heat dissipation of the cooling water,
and the revolving speed of the electronic water pump can
be reduced to achieve the same heat dissipation effect,
and on the contrary, the revolving speed of the electronic
water pump needs to be increased to reach the same
heat dissipation effect such that the environment tem-
perature correction coefficient is increased, and the con-
trol precision is further improved; according to the em-
bodiment, the target revolving speed of the electronic fan
is not corrected, and it is because the electronic fan re-
sponds slower than the electronic water pump such that
the stability of the system for correcting the target revolv-
ing speed of the electronic fan is higher.
[0052] Referring to Fig. 3, the present invention also
provides a system for controlling an electronic water
pump of an engine, the system including:
a system for controlling an electronic water pump of an
engine, the system including:

a first acquisition module 301 for acquiring a target
temperature of a water outlet of the engine and a
basic pump speed of an electronic water pump;
a second acquisition module 302 for acquiring a PID
control correction coefficient based on the target
temperature of the water outlet of the engine and the
measured temperature of the water outlet of the en-
gine;
a third acquisition module 303 for acquiring an envi-
ronment temperature correction coefficient, and ac-
quiring a target revolving speed of the electronic wa-
ter pump based on the basic pump speed of the elec-
tronic water pump, the PID control correction coeffi-
cient, and the environment temperature correction
coefficient;
a control module 304 for controlling the electronic
water pump of the engine by using the target revolv-
ing speed of the electronic water pump.

[0053] Further, the first acquisition module 301 in-
cludes:

a first acquisition submodule for acquiring a heat load
of a combustion system of the engine and the target
temperature of the water outlet of the engine based
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on a revolving speed of the engine and a torque of
the engine;
a second acquisition submodule for acquiring the ba-
sic pump speed of the electronic water pump based
on the heat load of the combustion system of the
engine and a measured temperature of a water outlet
of a radiator.

[0054] Further, the third acquisition module 303 in-
cludes:

a coefficient acquisition submodule for acquiring the
environment temperature correction coefficient
based on the environment temperature;
a target revolving speed acquisition module for ac-
quiring a target revolving speed of the electronic wa-
ter pump based on the basic pump speed of the elec-
tronic water pump, the PID control correction coeffi-
cient, and the environment temperature correction
coefficient.

[0055] Further, the control module 304 includes:

a third acquisition submodule for acquiring the target
revolving speed of an electronic fan based on the
heat load of the combustion system of the engine
and the measured temperature of the water outlet of
the radiator;
a control submodule for controlling the electronic wa-
ter pump of the engine by using the target revolving
speed of the electronic fan and the target revolving
speed of the electronic water pump.

[0056] Further, the system further includes:

a first temperature acquisition module for acquiring
the measured temperature of the water outlet of the
engine by using a first temperature sensor mounted
at the water outlet of the engine;
a second temperature acquisition module for acquir-
ing the measured temperature of the water outlet of
the radiator by using a second temperature sensor
mounted at the water outlet of the radiator. According
to the system provided by the embodiment of the
present invention, the control of the target revolving
speed of the electronic water pump is performed in
two steps. Step 1, the target revolving speed of the
electronic fan and the basic pump speed are directly
output according to the heat load of the combustion
system of the engine and the measured temperature
of the water outlet of the radiator to realize the pre-
control, thereby improving the system responsive-
ness. Step 2, the basic pump speed is corrected ac-
cording to the PID and the environment temperature
together such that the control precision is improved.

[0057] For the system embodiment, since it is substan-
tially similar to the method embodiment, the description

is relatively simple. For related details, please refer to
the part of the description of the method embodiment.
[0058] Various component embodiments of the
present invention may be implemented in hardware, in
software modules running on one or more processors,
or in a combination thereof. Those skilled in the art will
appreciate that a microprocessor or digital signal proc-
essor (DSP) may be used in practice to implement some
or all of the functions of some or all of the components
in computing processing equipment according to embod-
iments of the present invention. The present invention
may also be implemented as equipment or device pro-
gram (e.g., a computer program and a computer program
product) for executing part or all of the method described
herein. Such a program implementing the present inven-
tion may be stored on a computer readable medium, or
may take the form of one or more signals. Such signals
may be downloaded from an Internet website, or provided
on a carrier signal, or provided in any other form.
[0059] For example, Fig. 4 illustrates computing
processing equipment that may implement the method
according to the present invention. The computing
processing equipment conventionally includes a proces-
sor 1010 and a computer program product or computer-
readable medium in the form of a memory 1020. Memory
1020 may be electronic memory such as flash memory,
EEPROM (Electrically Erasable Programmable Read
Only Memory), EPROM, hard disk, or ROM. The memory
1020 has a storage space 1030 for a program code 1031
for executing any of the method steps of the method. For
example, the storage space 1030 for program code may
include respective program code 1031 for implementing
the various steps in the above method, respectively.
These program codes may be read from or written to one
or more computer program products. These computer
program products include program code carriers such as
hard disks, compact disks (CDs), memory cards, or flop-
py disks. Such a computer program product is typically
a portable or fixed storage unit as described with refer-
ence to Fig. 5. The storage unit may have storage seg-
ments, storage space, etc. arranged similarly to the mem-
ory 1020 in the computing processing equipment of Fig.
4. The program code may be compressed, for example,
in a suitable form. Typically, the storage unit includes the
computer readable code 1031’, i.e. the code readable by
a processor, such as, for example 1010, which, when run
by computing processing equipment, causes the com-
puting processing equipment to execute each step of the
method described above.
[0060] Reference herein to "one embodiment", "an em-
bodiment", or "one or more embodiments" means that a
particular feature, structure, or characteristic described
in connection with the embodiments is included in at least
one embodiment of the present invention. In addition, it
is noted that the exemplary word "in one embodiment" is
used herein to mean not necessarily all of the same em-
bodiment.
[0061] In the description provided herein, numerous
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specific details are set forth. It will be understood, how-
ever, that embodiments of the present invention may be
practiced without these specific details. In some instanc-
es, well-known methods, structures, and techniques
have not been shown in detail in order not to obscure an
understanding of the description.
[0062] In the claims, any reference marks placed be-
tween parentheses shall not be construed as limiting the
claim. The word "comprise" does not exclude the pres-
ence of elements or steps not listed in the claim. The
word "a" or "one" preceding an element does not exclude
the presence of a plurality of such elements. The present
invention may be implemented by means of the hardware
including several different elements, and by means of a
suitably programmed computer. In the unit claims enu-
merating several devices, several of these devices can
be specifically embodied by the same hardware item.
The use of the words first, second, third, etc. does not
indicate any order. These words can be interpreted as
names.
[0063] Finally, it should be noted that: the above em-
bodiments are merely illustrative of the technical solu-
tions of the present invention, not limiting thereof; al-
though the present invention has been described in detail
with reference to the foregoing embodiments, those of
ordinary skills in the art should understand that: the tech-
nical solutions recited in the above-mentioned embodi-
ments can still be modified, or some of the technical fea-
tures can be equivalently replaced; these modifications
or substitutions do not cause the essence of the corre-
sponding technical solution to deviate from the spirit and
scope of the technical solution of the embodiments of the
present invention.

Claims

1. A method for controlling an electronic water pump
of an engine, characterized by comprising:

acquiring a target temperature of a water outlet
of the engine and a basic pump speed of the
electronic water pump;
acquiring a PID control correction coefficient
based on the target temperature of the water
outlet of the engine and a measured tempera-
ture of the water outlet of the engine;
acquiring an environment temperature correc-
tion coefficient, and acquiring a target revolving
speed of the electronic water pump based on
the basic pump speed of the electronic water
pump, the PID control correction coefficient, and
the environment temperature correction coeffi-
cient;
controlling the electronic water pump of the en-
gine by using the target revolving speed of the
electronic water pump.

2. The method according to claim 1, characterized in
that the acquiring a target temperature of a water
outlet of the engine and a basic pump speed of the
electronic water pump comprises:

acquiring a heat load of a combustion system of
the engine and the target temperature of the wa-
ter outlet of the engine based on a revolving
speed of the engine and a torque of the engine;
acquiring the basic pump speed of the electronic
water pump based on the heat load of the com-
bustion system of the engine and a measured
temperature of a water outlet of a radiator.

3. The method according to claim 1, characterized in
that the acquiring an environment temperature cor-
rection coefficient, and acquiring a target revolving
speed of the electronic water pump based on the
basic pump speed of the electronic water pump, the
PID control correction coefficient, and the environ-
ment temperature correction coefficient comprises:

acquiring the environment temperature correc-
tion coefficient based on environment tempera-
ture;
acquiring the target revolving speed of the elec-
tronic water pump based on the basic pump
speed of the electronic water pump, the PID con-
trol correction coefficient, and the environment
temperature correction coefficient.

4. The method according to claim 2, characterized in
that the acquiring the basic pump speed of the elec-
tronic water pump based on the heat load of the com-
bustion system of the engine and a measured tem-
perature of a water outlet of a radiator comprises:

acquiring a target revolving speed of an elec-
tronic fan based on the heat load of the combus-
tion system of the engine and the measured tem-
perature of the water outlet of the radiator;
controlling the electronic water pump of the en-
gine by using the target revolving speed of the
electronic fan and the target revolving speed of
the electronic water pump.

5. The method according to claim 2, characterized in
that the measured temperature of the water outlet
of the engine is acquired using a first temperature
sensor mounted at the water outlet of the engine;
the measured temperature of the water outlet of the
radiator is acquired by using a second temperature
sensor mounted at the water outlet of the radiator.

6. A system for controlling an electronic water pump of
an engine, characterized in that the system com-
prises:
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a first acquisition module for acquiring a target
temperature of a water outlet of the engine and
a basic pump speed of the electronic water
pump;
a second acquisition module for acquiring a PID
control correction coefficient based on the target
temperature of the water outlet of the engine and
the measured temperature of the water outlet of
the engine;
a third acquisition module for acquiring an envi-
ronment temperature correction coefficient, and
acquiring a target revolving speed of the elec-
tronic water pump based on the basic pump
speed of the electronic water pump, the PID con-
trol correction coefficient, and the environment
temperature correction coefficient;
a control module for controlling the electronic
water pump of the engine by using the target
revolving speed of the electronic water pump.

7. The system according to claim 6, characterized in
that the first acquisition module comprises:

a first acquisition submodule for acquiring a heat
load of a combustion system of the engine and
the target temperature of the water outlet of the
engine based on a revolving speed of the engine
and a torque of the engine;
a second acquisition submodule for acquiring
the basic pump speed of the electronic water
pump based on the heat load of the combustion
system of the engine and a measured temper-
ature of a water outlet of a radiator.

8. The system according to claim 6, characterized in
that the third acquisition module comprises:

a coefficient acquisition submodule for acquiring
the environment temperature correction coeffi-
cient based on environment temperature;
a target revolving speed acquisition module for
acquiring the target revolving speed of the elec-
tronic water pump based on the basic pump
speed of the electronic water pump, the PID con-
trol correction coefficient, and the environment
temperature correction coefficient.

9. The system according to claim 7, characterized in
that the control module comprises:

a third acquisition submodule for acquiring the
target revolving speed of an electronic fan based
on the heat load of the combustion system of
the engine and the measured temperature of the
water outlet of the radiator;
a control submodule for controlling the electron-
ic water pump of the engine by using the target
revolving speed of the electronic fan and the tar-

get revolving speed of the electronic water
pump.

10. The system according to claim 7, characterized in
that the system further comprises:

a first temperature acquisition module for acquir-
ing the measured temperature of the water outlet
of the engine by using a first temperature sensor
mounted at the water outlet of the engine;
a second temperature acquisition module for ac-
quiring the measured temperature of the water
outlet of the radiator by using a second temper-
ature sensor mounted at the water outlet of the
radiator.

11. A computing processing equipment, characterized
by comprising:

a memory storing computer readable code
therein;
one or more processors, wherein when the one
or more processors execute the computer read-
able code, the computing processing equipment
executes the method for controlling an electron-
ic water pump of an engine according to any one
of claims 1-5.

12. A computer program, comprising computer readable
code which, when run on a computing processing
equipment, causes the computing processing equip-
ment to execute the method for controlling an elec-
tronic water pump of an engine according to any one
of claims 1-5.

13. A computer readable medium storing therein the
computer program according to claim 12.
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