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(54) Coolant pump cavitation guarding system

(57) A coolant pump cavitation guarding system is
disclosed that has a power source and a coolant pump.
The coolant pump has a housing having aliquid inlet and
a liquid outlet. The housing further has a liquid pressu-
rizing mechanismthatis arranged between the liquid inlet
and the liquid outlet and that is driven to circulate coolant

through the power source. The system further has a sen-
sor that is associated with the liquid inlet and that con-
figured to generate a signal indicative of cavitation in the
coolant. In addition, the system has a controller that is
arranged to take precautionary action upon receipt of a
signal indicative of cavitation from the sensor.
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Description
Technical Field

[0001] The present disclosure is directed to a coolant
pump system, and, more particularly to a coolant pump
cavitation guarding system.

Background

[0002] Coolant pump systems may include a power
source and a coolant pump associated therewith. Com-
monly the coolant pump is driven by the power source,
for example an internal combustion engine, and circu-
lates coolant through the power source. The coolant
pump commonly includes a housing having a liquid inlet,
a liquid outlet and a liquid pressurizing mechanism ar-
ranged between the liquid inlet and the liquid outlet of
the pump. The pressurizing mechanism of the coolant
pump is commonly embodied as a fixed displacement
impeller.

[0003] Coolant pump systems for power sources may
currently be exposed to water pump failures caused by
cavitation. Cavitation is localized generation of vapor
phase of the coolant in the pump, which may occur at
the liquid inlet if coolant temperature is relatively high,
and coolant pressure is relatively low. Upon subsequent
pressurizing of the coolant, vapor bubbles may implode
onto the pump mechanism, and may cause severe dam-
age to the pump mechanism. Such damage often goes
undetected initially, but may lead to loss of efficiency of
the pressurizing mechanism and ultimately to failure of
the pump mechanism. In an end product, for example a
vehicle, the coolant pump system may include a cooling
arrangement, for example a radiator, so that a cooling
systemis formed. In normal manufacture of an end prod-
uct, the cooling arrangement matches the power source
such that generation of cavitation in the coolant pump is
prevented. However, in case the cooling arrangement is
provided by another party than the supplier of the coolant
pump system, it has been found that the issue of pump
cavitation is sometimes overlooked. This may occur par-
ticularly when a cooling arrangement is designed to save
space and weight, and the power source thus runs with
a relatively high coolant inlet temperature.

[0004] Japanese patent publication 57191413 disclos-
es a water pump controller system for an engine that is
provided with a cavitation sensor to reduce the genera-
tion of cavitation and to prevent overheating of the en-
gine. The cavitation sensor is a unit separate from the
water pump having a housing with a coolant chamber
that is fluidly connected to the coolant system. The cool-
ant chamber has a diaphragm that is mechanically linked
to a potentiometer. A signal from the potentiometer is
sent to a comparison circuit. If the signal is smaller than
a reference signal, an output of the comparison circuit
reduces rotational speed of the engine driving the water
pump in accordance with the output of a temperature
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sensor. By reducing the engine speed, the pump speed
is reduced, and generation of cavitation is prevented.
[0005] Adisadvantage associated with the water pump
controller system of Japanese patent publication
57191413 is that it is mechanically complex, and thus
may be prone to failure. Further it is relatively costly to
install. In addition, the accuracy of the system leaves
much to be desired.

[0006] The disclosed coolant pump cavitation guard-
ing system is directed at alleviating one or more of the
disadvantages set forth above.

Summary of the Invention

[0007] One aspect of the present disclosure is directed
to a coolant pump cavitation guarding system. The sys-
tem comprises a power source and a coolant pump. The
coolant pump includes a housing having a liquid inlet and
a liquid outlet, and a liquid pressurizing mechanism. The
liquid pressurizing mechanism is arranged between the
liquid inlet and the liquid outlet, and is driven to circulate
coolant through the power source. The system further
includes a sensor associated with the liquid inlet that is
configured to generate a signal indicative of cavitation in
the coolant. In addition, the system includes a controller
arranged to take precautionary action upon receipt of a
signal indicative of cavitation from the sensor.

[0008] Another aspect of the present disclosure is di-
rected to a method of guarding against cavitation. The
method comprises circulating coolant to flow through a
power source, and pressurizing the coolant. The method
further includes sensing at least one parameter charac-
teristic of cavitation in the coolant just prior to or while
being pressurized, and taking precautionary action upon
said sensed parameter being indicative of cavitation.

Brief Description of the Drawings

[0009] Fig. 1is adiagrammatic illustration of an exem-
plary disclosed coolant cavitation guarding system;
[0010] Fig. 2 is a cross sectional illustration of an ex-
emplary disclosed coolant pump for use with the system
of Fig. 1;

[0011] Fig. 3 is a flow chart illustrating an exemplary
disclosed method of guarding against cavitation, and
[0012] Fig. 4 is a flow chart illustrating an exemplary
method of control of the system of Fig. 1.

Detailed Description

[0013] Fig. 1 shows an exemplary disclosed cavitation
guarding system 1. The system 1 comprises a power
source 2. The power source 2 may be a power generating
apparatus of any type that requires cooling. In the exem-
plary disclosed system 1, the power source 2 may be an
internal combustion engine, for example a diesel or gaso-
line engine. The power source 2 may also be of another
type, for example an external combustion engine, such
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as a gas turbine. The cavitation guarding system 1 may
further comprise a coolant pump 3 to pump liquid coolant.
The coolant may be of any type, for example a water
based coolant with optionally anti-corrosion and anti
freeze additives. In one embodiment, such water based
coolant may include ethylene glycol and a so called cor-
rosion prevention package. In another embodiment, such
water based coolant may be propylene glycol. In yet an-
other embodiment, the coolant may be a so called ex-
tended life coolant without water. In the exemplary dis-
closed system 1, the coolant may be a mixture including
about 50% water and about 50% ethylene glycol, and
optionally a so called corrosion prevention package. The
cavitation guarding system 1 may include an engine cool-
ing arrangement including one or more radiators 4 and/or
expansion tanks 5, so that a cooling system is formed.
The configuration of such cooling arrangements is well
known to the skilled person, and hence shall not be dis-
cussed further.

[0014] The coolant pump 3 may include a pump hous-
ing 6, which may be provided with a liquid inlet 7 and a
liquid outlet 8. The liquid inlet 7 may comprise an inlet
chamber 9 defined by the wall 10 of the pump housing
6. Likewise, the liquid outlet 8 may comprise an outlet
chamber 11 defined by the wall 10. A liquid pressurizing
mechanism 12 may be arranged between the liquid inlet
7 and the liquid outlet 8. The pressurizing mechanism 12
may be of any type that is capable of pressurizing a cool-
ant, and susceptible to cavitation damage. In the exem-
plary disclosed system 1, the pressurizing mechanism
12 may be a fixed displacement impeller 21 of the radial
type carried on a central shaft 20, as is common for in-
ternal combustion engines. In another embodiment, the
pressurizing mechanism 12 may be for example that of
a gerotor type coolant pump 3. In yet another embodi-
ment, the pressurizing mechanism 12 may be that of a
vane type pump 3. The pressurizing mechanism 12 may
be driven by the power source 2 to circulate coolant
through the power source 2. The pressurizing mecha-
nism 12 may be driven by the power source 2 directly or
indirectly. In one embodiment, the pressurizing mecha-
nism may be driven directly via a mechanical transmis-
sion, for example a gear drive of drive belt. In another
embodiment, the pressurizing mechanism may be driven
indirectly, for example via a hydraulic motor driven by a
hydraulic pump actuated by the power source. In yet an-
other embodiment, the pressurizing mechanism may be
drivenindirectly, for example using an electric motor pow-
ered by an alternator driven by the power source. In yet
another embodiment, the pressurizing mechanism may
be driven by another device than the power source 2, for
example by a motor that is powered separately. In the
exemplary disclosed embodiment, the impeller 21 of the
pressurizing mechanism 12 may have a central shaft 20
that is directly driven to rotate by the power source via a
gear drive having a fixed ratio mechanical transmission
that branches off the crankshaft of the engine forming
the power source 2. The coolant may be circulated to
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and from the power source 2 using conduits 13, for ex-
ample hoses, pipes or channels. The coolant may like-
wise be circulated through the power source 2 using con-
duits 13, for example hoses, pipes or channels. In the
exemplary disclosed embodiment, coolant flows to and
from the engine viaflexible hoses, and circulates through
the engine via channels that define a water jacket sur-
rounding the cylinders (not shown).

[0015] In accordance with the disclosure, a sensor 14
may be associated with the liquid inlet 7, and shall here-
after for ease of reference also be referred to as inlet
sensor 14. The inlet sensor 14 may be in close proximity
to the liquid inlet 7. It should be noted that within this
context the expression that the inlet sensor 14 in close
proximity to the liquid inlet 7 is meant to also encompass
that the inlet sensor 7 extends into the introductory flow
passage to the pressurizing mechanism or in the pres-
surizing zone of the coolant pump 3 itself.

[0016] In one embodiment, the inlet sensor 14 may be
arranged in the liquid inlet 7. In another embodiment, the
inlet sensor 14 may be arranged at the liquid inlet 7. In
yet another embodiment, the inlet sensor 14 may be
placed just before the liquid inlet. In still another embod-
iment the inlet sensor 14 may be located at the pressu-
rizing mechanism or near the stream upward side of the
pressurizing mechanism. The inlet sensor 14 may be
configured to generate a signal indicative of cavitation in
the coolant. The inlet sensor 14 in the liquid inlet 7 may
be of any type capable of sensing one or more charac-
teristics of the coolant that are indicative of cavitation,
and may for example sense pressure and/or temperature
of the coolant. In the exemplary disclosed embodiment,
the inlet sensor 14 may sense both pressure and tem-
perature of the coolant. The inlet sensor 14 may extend
through the wall 10 of the coolant pump housing 6 into
the liquid inlet 7. The inlet sensor 14 may then be in direct
contact with the coolant, and may be subject to operating
conditions of the coolant. Such operating conditions may
include a temperature range of for example about -40 °C
to about 130 °C, and a pressure range of for example
about -50 kPa to about 150 kPa. A suitable inlet sensor
14 isforexample anintegrated pressure and temperature
sensor of the 112CP series thatis commercially available
from Sensata Technologies. As an alternative, in another
embodiment, the system 1 may comprise a plurality of
inlet sensors 14, for example separate temperature and
pressure sensors.

[0017] The system 1 may also include a sensor 15 as-
sociated with the liquid outlet 8, which sensor 15 shall
hereafter for ease of reference also be referred to as
outlet sensor 15. The outlet sensor 15 may be in close
proximity to the liquid outlet 8. It should be noted that
within this context, the expression that the outlet sensor
is in close proximity to the liquid outlet 8 is meant to also
encompass that the outlet sensor 15 extends into the exit
flow passage from the pressurizing mechanism. In one
embodiment, the outlet sensor 15 may be arranged in
the liquid outlet 8. In another embodiment, the outlet sen-
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sor 15 may be arranged at the liquid outlet 7. In yet an-
other embodiment, the outlet sensor 15 may be placed
just before the liquid outlet 8. In still another embodiment,
the outlet sensor 15 may be arranged at or near the down-
stream side of the pressurizing mechanism. The outlet
sensor 15 may be configured to generate a signal indic-
ative of cavitation in the coolant. The outlet sensor 15
may be of any type capable of sensing one or more char-
acteristics of the coolant that are indicative of cavitation,
and may for example sense pressure and/or temperature
of the coolant. In the exemplary disclosed embodiment,
the outlet sensor 15 may sense both pressure and tem-
perature of the coolant. The outlet sensor 15 may extend
through the wall 10 of the pump housing 6 into the liquid
outlet 8. The outlet sensor 15 may then be in direct con-
tact with the coolant, and may be subject to operating
conditions of the coolant. Such operating conditions may
include a temperature range of for example about -40 °C
to about 130 °C, and a pressure range of for example
about -50 kPa to about 150 kPa. A suitable outlet sensor
15isforexample anintegrated pressure andtemperature
sensor of the 112CP series thatis commercially available
from Sensata Technologies. As an alternative, in another
embodiment, the system 1 may comprise a plurality of
outlet sensors 15, for example separate temperature and
pressure sensors. By providing sensors capable of sens-
ing the same characteristic of the coolantin both the liquid
inlet 7 and the liquid outlet 8, an actual differential value
of that characteristic across the coolant pump 3 may be
determined. In yet another embodiment, the system 1
may include a further sensor 17 downstream of the liquid
outlet 8. For example, the system 1 may instead of the
outlet sensor 15 include further sensor 17 in the engine
2. The further sensor 17 is shown in Fig. 1 in dotted lines.
[0018] The system 1 may further include a controller
16. The controller 16 may have one or more sensor data
inputs, for example to receive data from inlet sensor 14,
outlet sensor 15 and/or further sensor 17. The controller
16 may be arranged to take precautionary action on re-
ceipt of a signal indicative of cavitation from one of the
sensors. In one embodiment, the precautionary action
may include activating an operator alarm 18, for example
a visible and/or audible alarm, upon receipt of a signal
indicative of cavitation from one of the sensors. In another
embodiment, the precautionary action may include re-
ducing an output of the power source 2, for example
crankshaft power, upon receipt of a signal indicative of
cavitation. For example, the controller 16 may be ar-
ranged to reduce fuelling of an engine upon receipt of a
signal indicative of cavitation. In another embodiment,
the precautionary action may include first activating one
or more operator alarms 18, and, if the control system 1
continues to receive a signal indicative of cavitation for
a predetermined time span, subsequently reducing out-
put of the power source 2. The predetermined time span
may for example be several tens of seconds, and may
be a fixed or a variable time span, for example based on
operating conditions. The controller 16 may further be
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associated with an input for coolant pump speed data,
for example actual rpm of the coolant pump 3 or, for ex-
ample engine rpm in case there is a fixed relation be-
tween engine rpm and coolant pump rpm. The controller
16 may be associated with areference value, for example
an electronic map 19 with threshold values for coolant
parameters indicative of cavitaton. For example, the elec-
tronic map 19 may include threshold inlet pressure and
inlet temperature values for various speeds of the coolant
pump 3. The controller 16 may further be configured to
regulate engine operation during normal operation of the
coolantpump 3. Inthe exemplary disclosed embodiment,
the controller 16 may be for example part of the engine
management system 1.

[0019] Fig. 3 is a flow chart illustrating an exemplary
disclosed method of guarding against cavitation. Fig. 4
illustrates an exemplary disclosed method of control of
the cavitation guarding system 1. Fig. 3 and Fig. 4 shall
be discussed in the next section.

Industrial Applicability

[0020] The disclosed coolant pump 3 cavitation guard-
ing system 1 may be used to guard against cavitation in
any coolant pump system 1 for pumping coolant through
a power source 2, for example a power source 2 of a
mobile machine. The cavitation guarding system 1 may
function as follows. During operation, coolant may be cir-
culated through the power source 2, for example to re-
move excess heat generated by a combustion process
in the power source 2. Referring to Fig. 1 it is shown that
in the exemplary disclosed embodiment, the coolant may
flow from the coolant pump 3 to the power source 2 via
conduits 13 formed by flexible hoses, and may subse-
quently flow through the power source 2 via internal con-
duits 13 formed by channels that form the water jacket
around the cylinders (not shown). In an embodiment in
which the power source 2 is configured as a combustion
engine, the coolant may absorb excess heat from the
internal combustion process of the engine by flowing
around the cylinders. Next, the coolant may flow away
from the engine via conduits 13 formed by flexible hoses,
and may pass through a radiator 4 to exchange the ab-
sorbed heat with an air stream passing through the radi-
ator 4. Subsequently, the coolant may flow through an
expansion tank 5, to arrive back at the coolant pump 3.
The coolant may flow into the coolant pump 3 via the
liquid inlet 7. Next, the coolant may be pressurized by
the pressurizing mechanism 12, and may exit the coolant
pump 3 via the liquid outlet 8. In the exemplary disclosed
embodiment of Fig. 2, it is shown that the coolant may
enter the coolant pump 3 via the liquid inlet chamber 9
just before being pressurized, and may be subsequently
pressurized by the fixed displacement impeller 21 as
pressurizing mechanism 12. The pressurized coolant
may leave the coolant pump 3 via the liquid outlet cham-
ber 11. The portion of conduit 13 extending from the liquid
outlet 8 of coolant pump 3 to the power source 2 may be
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a relatively high pressure portion 22, while the portion of
the conduit 13 extending from the power source 2 to the
liquid inlet 7 of the coolant pump 3 may be a relatively
low pressure portion 23.

[0021] The power source 2 may be used to pressurize
the coolant by driving the pressurizing mechanism 12 of
the coolant pump 3. In the exemplary disclosed embod-
iment of Fig. 1 and Fig. 2, the central shaft 20 of the
impeller 21 of the pressurizing mechanism 12 may be
driven to rotate through a fixed ratio mechanical trans-
mission that branches off the crankshaft of the engine
forming the power source 2. The operation of such a sys-
tem 1 is well known to the skilled person, and shall not
be discussed in further detail.

[0022] In accordance with the disclosure, to guard
against subjecting the coolant pump 3 to cavitation, at
least one parameter characteristic of cavitation in the
coolant may be sensed just before or while the coolant
is pressurized, and precautionary action may be taken
upon the sensed parameter being indicative of cavitation.
[0023] Such a parameter may include a pressure of
the coolant flow just before or while being pressurized,
and may further include a pressure of the coolant flow
after it has been pressurized. Alternatively or in addition,
such a parameter may further include a temperature of
the coolant flow just before or while being pressurized,
and optionally a temperature of the coolant after it has
been pressurized. Such parameters may be sensed by
one or more sensors 14 in the liquid inlet 7 of the coolant
pump 3, and/or one or more sensors 15 in the liquid outlet
8 of the coolant pump 3. In the exemplary disclosed em-
bodimentin Fig. 1 and Fig. 2, pressure and temperature
may be sensed of the coolant flowing through the inlet
chamber 9 using an integrated pressure and temperature
sensor 14. Optionally, pressure and temperature may be
sensed of the coolant flowing through the outlet chamber
11 using an integrated pressure and temperature sensor
15. Using these data, an accurate pressure and temper-
ature differential across the coolant pump 3 may be ob-
tained. The controller 16 may further be provided with
coolant pump speed data, for example actual rpm of the
coolant pump 3 or engine rpm.

[0024] The one or more sensors may generate a signal
that may be indicative of cavitation when the sensed pa-
rameter is indicative of cavitation. Upon receipt of a signal
indicative of cavitation from the inlet sensor 14 in one of
the data inputs, the controller 16 may take precautionary
action, for example activating an operator alarm 18
and/or reducing an output of the power source 2, for ex-
ample crankshaft power. In the exemplary disclosed em-
bodiment of Fig. 1 and Fig. 2, the controller 16 may for
example reduce fuelling of the power source 2 upon re-
ceipt of a signal indicative of cavitation. The controller 16
may compare the received signal with reference value
to determine whether the signal is indicative of cavitation.
In one embodiment, such a reference value may be an
electronic map 19 with threshold values for signal values
corresponding to sensed coolant parameters that are in-
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dicative of cavitaton for certain coolant pump speeds or
engine speeds.

[0025] Based on experimental data for a specific type
of coolant pump 3 or physical calculations, parameters
of the coolant may be mapped that are indicative of the
possible generation of cavitation in the coolant. For ex-
ample, the actual generation of cavitation in a specific
cooling liquid may be mapped for a specific type of cool-
ant pump 3 for one or more of pump speed, inlet pressure,
inlet temperature, outlet pressure and outlet tempera-
ture, and subsequently threshold values for those param-
eters may be mapped and stored in an electronic map
19. The mapped data may form threshold value curves
that are offset from actual cavitation curves for a specific
pump design and a specific type of coolant. In the cavi-
tation guarding system 1, sensing inlet pressure may suf-
fice. In one embodiment, other parameters characteristic
of cavitation may be determined intrinsically, for example
an assumed inlet temperature of the coolant, and an as-
sumed pressure and temperature differential across the
coolant pump 3. However, the accuracy of the system 1
may be enhanced when both temperature and pressure
are sensed in the coolant flow in the liquid inlet 7, and
whenthey are sensed at the same location. The accuracy
of the system 1 may be enhanced still further, when in
addition pressure and/or temperature are sensed in the
coolant flow downstream of the liquid inlet 7, for example
in the liquid outlet 8 using an outlet sensor 15 or a further
sensor 17 or in the engine 2. Accuracy of the system 1
may be most important when a coolant pump 3 is to run
at a relatively high inlet temperature in view of design
constraints on the cooling system 1.

The controller 16 may also regulate engine operation dur-
ing normal operation of the coolant pump 3. In the exem-
plary disclosed embodiment, the controller 16 may be for
example part of the engine management system, for ex-
ample an Engine Control Unit. It may be recorded, for
example in an Engine Control Unit, when the sensed pa-
rameter has been indicative of cavitation. For purposes
of diagnosis and, for example, warranty, also other op-
erational characteristics may be recorded, such as op-
erator response to a cavitation alarm

[0026] Ingeneral,the method for guarding against cav-
itation may include the following steps. Referring to Fig.
3, a flow chart with an exemplary disclosed method of
guarding against cavitation is shown. In accordance with
the disclosure, the method for guarding against cavitation
may include circulating coolant to flow through a power
source (step 100) and pressurizing the coolant (step
600). At least one parameter indicative of cavitation may
be sensed in the coolant just before being pressurized
(Step 200). The sensed parameter may be evaluated for
being indicative of cavitation (Step 300). If the sensed
parameter is found to be indicative of cavitation, precau-
tionary action may be taken (Step 400). If the sensed
parameter is not found to be indicative of cavitation, the
coolant may be pressurized without taking preventive ac-
tion (Step 500).
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[0027] Referring to Fig. 4, an exemplary method of
controlling the dislosed cavitation guarding system 1 is
provided. First, the controller 16 may read coolant pres-
sure and temperature from the inlet sensor 14 (step
1000). Next, it may read coolant pressure and tempera-
ture from the outlet sensor 15 (step 2000). Subsequently,
it may read speed or rpm value of the engine driving the
coolant pump 3 (step 3000). The data read may be en-
tered in an electronic map 19, and a cavitation value may
be read from the map (step 4000). In another embodi-
ment, the steps 1000 through 4000 may be performed in
another order, for example taking step 3000 first. In yet
another embodiment, some of the steps 1000 through
4000 may be combined, for example combining step
1000 with step 2000 and combining step 4000 with step
5000. In still another embodiment, at least one of the
steps 1000 through step 4000 may be omitted, for exam-
ple omitting steps 4000 and 5000. Next, it may be as-
sessed if the cavitation value exceeds a threshold value
(step 5000). If the cavitation value is equal to or lower
then a threshold value, the controller 16 may not take
precautionary action, and may start a new cycle (step
6000). Ifthe cavitation value exceeds the threshold value,
the controller 16 may take precautionary action for ex-
ample by activating visible and audible operator alarms
18 (step 7000). Next, it may be evaluated whether the
cavitation value exceeds the threshold value for a pre-
determined time or not (step 8000). If the cavitation value
does not exceed the threshold value for a predetermined
time, for example less than 30 seconds, a new cycle may
be started (step 9000). If the cavitation value exceeds
the threshold value for a predetermined time, for example
30 seconds or more, then the controller 16 may reduce
fuelling (step 10000), and may start a new cycle (step
11000).

[0028] With the disclosed cavitation guarding system
1, even when a cooling arrangement including a radiator
4 that is designed to save space and weight is supplied
by another party than the engine manufacturer, and even
when the power source 2 runs the coolant pump 3 with
a relatively high coolant inlet temperature, the coolant
pump 3 may at least substantially be prevented from be-
ing subjected to cavitation.

[0029] It will be apparent to those skilled in the art that
various modifications and variations can be made to the
coolant pump cavitation guarding system of the present
disclosure without departing from the scope of the dis-
closure. Other embodiments will be apparent to those
skilled in the art from consideration of the specification
and practice of the coolant pump cavitation guarding sys-
tem disclosed herein. It should be noted that within the
context of this description, the term coolant is considered
to also encompass a lubricant such as engine oil, and
the term a coolant pump is also considered to encompass
an oil pump for an engine. It is intended that the specifi-
cation and examples be considered as exemplary only,
with a true scope of invention being indicated by the fol-
lowing claims and their equivalents.
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Claims

1. A coolant pump cavitation guarding system, com-
prising:

a power source;
a coolant pump including:

a housing having a liquid inlet and a liquid
outlet; and

a liquid pressurizing mechanism that is ar-
ranged between the liquid inlet and

the liquid outlet and thatis drivento circulate
coolantthrough the power

source; and

a sensor associated with the liquid inlet config-
ured to generate a signal indicative of cavitation
in the coolant; and

a controller arranged to take precautionary ac-
tion based upon said signal.

2. The system of claim 1, wherein the pressurizing
mechanism is driven by the power source.

3. The system of claim 1 or 2, wherein the sensor in
the inlet senses a pressure of the coolant.

4. The system of any of claims 1-3, wherein the sensor
in the inlet senses a temperature of the coolant.

5. The system of any of claims 1-4, wherein the sensor
in the inlet extends through the wall of the housing
into the liquid inlet.

6. The system of any of the preceding claims, further
including a further sensor that generates a signal
indicative of cavitation in the coolant arranged down-
stream of the coolant pump.

7. The system of claim 5, wherein the further sensor
senses a pressure and/or a temperature of the cool-
ant.

8. The system of any of the preceding claims wherein
the precautionary action includes activating an op-
erator alarm.

9. The system of any of the preceding claims, wherein
the precautionary action includes reducing an output
of the power source.

10. The system of any of the preceding claims, wherein
the power source is an engine.

11. The system of claim 10, wherein the precautionary
action includes reducing fueling of the engine upon
receipt of a signal indicative of cavitation.
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The system of claim 11, wherein the system is further
configured to regulate engine operation during nor-
mal pump operation.

A method of guarding against cavitation, comprising:

circulating coolant to flow through a power
source;

pressurizing the coolant;

sensing at least one characteristic indicative of
cavitation in the coolant just before or while be-
ing pressurized; and

taking precautionary action upon said sensed
parameter being indicative of cavitation.

The method of claim 13, wherein the power source
is used to pressurize the coolant.

The method of claim 13 or 14, wherein the precau-
tionary action includes activating an operator alarm.

The method of any of claims 13-15, wherein the pre-
cautionary action includes reducing an output of the
power source.

The method of claim 16, wherein reducing the output
includes reducing fueling of the power source.

The method of any of claims 13-17, wherein the at
least one parameter includes a pressure of the cool-
ant flow just before being pressurized.

The method of claim 18, wherein the at least one
parameter furtherincludes atemperature of the cool-
ant flow just before being pressurized.

The method of any of claims 18-20, wherein the pa-
rameter further includes pump speed or engine
speed

A coolant pump, comprising:

a housing having a liquid inlet and a liquid outlet;
a liquid pressurizing mechanism arranged be-
tween the liquid inlet and the liquid outlet; and
an pressure sensor arranged in the liquid inlet
to generate a signal indicative of cavitation.

The coolant pump of claim 21, wherein the sensor
in the inlet comprises an integrated pressure and
temperature sensor.

The coolant pump of claim 21 or 22, wherein the
sensor in the inlet extends through the housing into
an inlet chamber.
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