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(57) Abstract: The invention relates to a method for controlling
at least one fan (13) for the regulation of the cooling demand of at
least two cooling elements (12) comprised in adrill rig (1), the cool-
ing demand of each one of the cooling elements (12) being deter-
mined, that the determined cooling demands are weighted together
and that the fan (13) is controlled based on said weighting together.
The invention is characterized in that at least one cooling element
is equipped with a safety thermostat, which, if required, prevents
undercooling by the fact that the fluid in question is not allowed to
circulate in this cooling element. Furthermore, the invention also re-
lates to a drill rig for the execution of the above-mentioned method.
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1
A DRILL RIG AND A METHOD FOR CONTROLLING A FAN THEREIN

Technical Field of the Invention

This invention relates to a method for controlling at leasf one
fan for the regulation of the cooling demand of at least two
cooling elements comprised in a drill rig, the cooling demand
of each one of the cooling elements being determined, that the
determined cooling demands are weighted together and that the
fan is controlled based on said weighting together.

The invention also relates to a drill rig comprising an engine,
at least two cooling elements and at least one fan, a control
unit being arranged to control the fan based on a weighting
together, executed in the control unit, of current cooling

demands in the cooling elements.
By drill rigs, in particular drill rigs for drilling in rock
are intended and above all drill rigs for drilling in rock

above ground.

Background of the Invention and Prior Art

The background of the present invention is the need of being
able to provide cooling in a drill rig, or in a drilling unit,
which is an established synonymous concept in the technical
field, to all the cooling-dependent components that are
arranged therein. By cooling-dependent components, for
instance, engine, compressors and hydraulic-oil pumps are
intended, as well as the fluids that circulate in the above-
mentioned system and that run the risk of accumulating too much
heat upon use. Said components with the appurtenaht cooling
elements and fans associated therewith are accommodated in an
engine house arranged in the drill rig. The cooling elements
consist, for instance, of an engine water cooler, a charge-air

cooler, a hydraulic-oil cooler and a compressor cooler.

A generally recognized way to solve the above-mentioned prob-
lems is to place one or more fans, which presses or sucks air
through cooling elements intended for the purpose. Previously,
the fans have rotated at the highest rotation speed, highest
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2
power, all the time the drill rig has been in operation, with-
out regulation of the same and independently of the cooling
demand of the components of the drill rig.

Frequently or always, the different cooling elements have dif-
ferent instantaneous needs of cooling air, which makes the fan,
consequently more or less all the time, operating more than
necessary in relation to the need for either of the cooling

elements or even all cooling elements.

The problem with the above-mentioned way of controlling, or to

be precise, not controlling the fans, is that the cooling ele-

ments that have lower cooling demand than what the fans provide
run the risk of becoming overcooled, above all when the drill

rig is used in cold climates.

An additional disadvantage of letting the fan operate at a con-
stantly high rotation speed (highest power) is that the sound
level from the fans and thereby also the sound level in the

driver's cab is pronounced.

Objects and Features of the Invention

The present invention aims at obviating the above-mentioned
disadvantages of previouély known fan controls and presenting
an improved solution. A primary object is to present a fan con-
trol, which provides a more efficient and more adapted cooling
for the cooling elements of the drill rig. A second object is
to present a fan control, which allows drill rigs to be used in
colder climates without the components included in the drill
rig running the risk of becoming overcooled. An additional
object is to provide a drilling unit having closer-to-optimal
temperature of the fluids that are in need of cooling. Still
another object is to present a fan system being more silent in

operation.

In a first aspect, this invention relates to a method of the
type defined by way‘of introduction, which is characterized in
that at least one cooling element is equipped with a safety
thermostat, which, if required, prevents undercooling by the
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fact that the fluid in question is not allowed to circulate in
this cooling element. Preferred embodiments of the inventive

method are further seen in the dependent claims 2 to 6.

In a second aspect, the invention also relates to a drilling
unit according to claim 7 for execution of the method. Pre-
ferred embodiments of the inventive drill rig are further seen
in the dependent claims 8 to 16. The advantage of said method
and device is that the speed of rotation/effect of the fan is
adjustable, which entails that the air flow that passes through
the cooling elements at each instant of time in a better way
corresponds to the cooling demand that the same have at said
instant of time. Thanks to the closer-to-optimal fluid tempe-
ratures with reduced temperature variations, the stress on the
components of the systems decreases, which increases the ser-
vice 1ife of the same. By regulating the rotation speed of the
fan, so that it does not operate with constantly high rotation
speed (highest power), also the sound level in and around the
drill rig is lowered. A lower rotation speed of the fan further
entails a smaller power output from the engine and accordingly

reduced fuel consumption.

Additional advantages and features of the invention are seen in

the following, detailed description of preferred embodiments.

Brief Description of the Appended Drawings

Hereinafter, the invention will be described with an exemplify-
ing purpose, reference being made to the accompanying drawings,

in which:

Fig. 1 is a side view of a drill rig according to the

invention,

Fig. 2 1is a schematic, partially cut view from above of a

carrier included in the drill rig, and

Fig. 3 is an alternative embodiment of the carrier corre-

sponding to Figure 2.
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Detailed Description of Preferred Embodiments

In Figure 1, a drill rig according to the invention is shown,
generally designated 1. The drill rig 1 comprises a carrier 3
carried by a pair of caterpillars 2, or the like, and compri-
sing a driver's cab 4 and an engine house-forming chassis 5.
The engine house 5 is in no way tight but comprises holes and
openings so that good circulation.of air therein is allowed. In
the front part of the carrier 3, a feeder 6 is arranged, which
is carried by one or more bars 7 and which comprises a drilling
equipment 8, which is carried by the bars 7. The radius of
working and accessibility of the drill rig 1 is determined by
the bars 7 and the drilling equipment 8, which are of conven-

tional type.

Now reference is made primarily to Figure 2, in which a par-
tially cut view from above of the carrier 3 of the drill rig 1
(a plurality of components are eliminated for the sake of
clarity) is schematically shown. Centrally in the engine house
5, an engine 9 is arranged, preferably an internal combustion
engine and in particular a diesel engine, which is connected to
a compressor 10 and one or more hydraulic-oil pumps 11 for the
supply of power to, for instance, the drilling equipment 8 of
the drill rig 1. As these components or fluids associated
therewith have substantial cooling demands, cooling elements 12
or coolers are further arranged in the rear part of the engine
house 5, which coolers, for instance, consist of engine water
coolers, charge—air coolers, hydraulic-oil coolers and com-
pressor-oil cooler. The cooling elements 12 are connected to
the respective unit in such a way that the fluids used in the
units can circulate between the cooling elements 12 and the

units. At the cooling elements 12, -one or more fans 13 are

‘arranged, which, in a preferred embodiment, are hydraulically

driven, but alternatively they may, for instance, be driven
pneumatically or electrically, i.e., the fans 13'may be
arranged to be driven by a suitable power system present on the
drill rig 1. Furthermore, a hydraulic-oil tank 14 is arranged

in the engine house 5 and in a suitable way connected to the
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hydraulic-oil pump 11 and remaining parts of the hydraulic-oil

system.

In the embodiment shown, the fans 13 are located downstreams of
the cooling elements 12, since it from a flow point of view, at
a short distance, is easier to suck than press air between
closely located cooling flanges. However, from a space point of
view, it may be preferred to place the fans 13 upstreams of the
cooling elements 12. In the same way, the design of the engine
house 5 entails that the cooling elements 12 in the embodiment -
shown are divided into groups, more precisely two by two, with
an individual fan 13 for each group. The cooling elements 12
may advantageously be divided into groups including cooling
elements 12 having similar cooling demand in the respective
group. In the embodiment example according to Figure 2, hence,
it is advantageous to place the cooling elements 12 for the
hydraulic oil and the compressor oil together and for the

engine water and the charge air together.

Now reference is made also to Figure 3, in which an alternative
embodiment of the carrier 3 of the drill rig 1 is shown. In
this alternative embodiment, in contrast to Figure 2, the
engine 9, the compressor 10 and the hydraulic-oil pumps 11 are
transverse to the longitudinal direction of the drill rig 1 and
placed in the rear part of the engine house 5. Furthermore, the
cooling elements 12 are placed centrally in a group and with a
common fan 13, located downstreams of the cooling elements 12.
In addition, the location of the hydraulic-oil tank 14 has also
been changed.

Common to the two alternative configurations in Figures 2 and 3
is that they comprise a control unit 15, which in the figures
is outlined to be located near the driver's cab 4. The control
unit 15 should be programmable and comprise a plurality of
inputs and outputs for signal transfer. The control unit 15 may
consist of an ordinary control unit in the drill rig 1 or of a
specific control unit only for the control of the fan(s) 13. In
addition, the control unit 15 may be located on any another

suitable location than the one shown in the figures, for
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instance on the proper engine 9. Furthermore, the drill rig 1
comprises a plufality of sensors to measure operating parame-
ters, such as preferably temperatures, but also other quanti-
ties may be measured, such as power output or the like. The
temperatures are measured, for instance, of the cooling fluids
on suitable places in the respective system. A first sensor 16
is, for instance, located in the engine 9 or in the vicinity
thereof in order to measure the temperature of the engine.
cooling water. A second sensor 17 is arranged to measure the
temperature of the hydraulic oil, said second sensor 17 pre-
ferably being located in the hydraulic-oil tank 14. A third
sensor 18 is located at the compressor 10 in order to measure
the compressor-oil temperature. A fourth sensor 19 is located
on a suitable place in order to measure the temperature of the
charge air and a fifth sensor 20 is located in such a way that
the same can measure the temperature of the surrounding air
around the drill rig 1. Preferably, the measurement of the
ambient temperature is carried out in front of the engine house
5, such as is outlined in the drawings, in order to get as cor-
rect and true a measuring as possible. This as a consequence of
the warm air that is generated in the engine house 5 being
blown out rearward from the same. All sensors 16-20 are in a
suitable way operatively connected to the control unit 15 that
controls the fans 13 in a suitable way. In the preferred ‘
embodiment, the sensors 16-20 are connected. to the control unit
15 via electrical cabling (not shown), but also wireless or

optic communication between the units is feasible.

In prior art, the fan that creates an air flow through the
cooling elements is switched on if the drill rig is in opera-
tion. In other words, when the drill rig operates, the fan
operates at a constantly high rotation speed (highest power).
Characteristic of the drill rig 1 according to the invention is
that the rotation speed of the fan 13 can be varied, within a
range of from O % to 100 % of the requisite rotation speed, by
the control of the same. The fan 13 according to the invention
operates all the time when there is a cooling demand, but at a
low rotation speed and only exceptionally at the highest rota-

tion speed. The sound that arises during the operation of the
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fans propagates through the construction and into the driver's
cab 4 and creates, at highest rotation speed, noise inside the
same, but by means of a regulated fan at a low rotation speed
the noise decreases markedly, and furthermore the wear on the
same decreases. A decreased power output also entails reduced

fuel consumption.

The rotation speed of the fan is controlled or regulated by the
control unit 15 based on the determined cooling demands or the
temperatures in the cooling elements 12. More precisely, by the
fact that the control unit 15 compares or weights together the
cooling demands of the cooling elements 12 that constitute a
group of cooling elements, after which the individual fan 13 is
controlled based on the occurring cooling demand of the cooling
elements 12 associated with the respective fan. It is advanta-
geous to control the individual fan 13 that co-operates with
the individual group of cooling elements 12 based on the great-
est cooling demand among the cooling elements 12 in the group.
However, it should be pointed out that also other suitable ways
of weighting together the cooling demands are feasible in order
to control the fans 13.

In order to determine the cooling demand of the charge-air
cooler, also the ambient temperature is measured, since the
maximally allowable the charge-ailr temperature is closely
dependent on the ambient temperature, which gives better deter-
mination of the cooling demand and further additionally better
precision in the control of the fan 13. Furthermore, also the
cooling demand of the other cooling elements 12 can be more
exactly defined with the knowledge about the ambient tempera-

ture.

Said sensors 16-20 need necessarily not consist of sensors spe-
cific to the object discussed above with the purpose of provid-
ing temperatures only -for the fan control, but in certain app-
lications and embodiments of the inventive drill rig 1, values
from existing sensors may be used in the determination of the
cooling demand of the various cooling elements 12. For in-
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stance, the engine water temperature is frequently measured by

already existing sensors.

In spite of the fans 13 providing a closer-to-optimal cooling
of the cooling elements 12 according to the present invention,
some kind of safety thermostats (not shown) should be comprised
that make it impossible for the fluids in the different systems
to be cooled below a certain limit value, more precisely by the
fact that the fluid in question is not allowed to circulate in

the cooling element of the same.

Feasible Modifications of the Invention

The invention is not only limited to the embodiments described
above and shown in the drawings. Thus, the method as well as
the drill rig may be modified in miscellaneous ways within the
scope of the subsequent claims. It should be especially men-
tioned that the drill rig not necessarily has to comprise a cab
but may still be controlled from a position outside the same.
It should also be appreciated that each fan may consist of one
or more fan elements. It should also be pointed out that even
if the cooling elements are divided into groups, the individual
fans do not need to have separate control but the fans may be
mutually controlled. By way of introduction, it is mentioned
that by drill rigs, in particular drill rigs for the drilling
in rock above ground are intended, yet the invention is not
limited to this but also drilling in other materials and opera-
tion below ground are feasible. It should be pointed out that
by the expression, regulation of the cooling demand, both in
the claims and in the detailed description, it is meant that
the cooling demand of the cooling element can be regulated by
letting the fan operate, for instance, at different rotation
speed. More precisely, by the fact that a high fan speed

entails a lower instantaneous cooling demand and a low fan

speed entails a higher instantaneous cooling demand. Thus, the

cooling demand should neither be too high or too low but is
regulated to a suitable level.
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Claims

1. Method for controlling at least one fan (13) for the regula-
tion of the cooling demand of at least two cooling elements
(12) comprised in a drill rig (1), the cooling demand of each
one of the cooling elements (12) being determined, that the
determined cooling demands are weighted together‘and that the
fan (13) is controlled based on said weighting together, cha-
racterized in that at least one cooling element is equipped
with a safety thermostat, which, if required, prevents under-
cooling by the fact that the fluid in guestion is not allowed

to circulate in this cooling element.

2. Method according to claim 1, characterized in that the at
least one fan (13) is controlled based on the cooling demand of
the cooling element (12) that has the greatest cooling demand.

3. Method according to claim 1 or 2, characterized in that the
rotation speed of the fan (13) is controlled based on the cool-
ing demand of the cooling element (12) that has the greatest

cooling demand.

4. Method according to any one of claims 1-3, characterized in
that the temperature is measured in order to determine the

cooling demand in each one of the cooling elements (12).

5. Method according to any one of claims 1-4, characterized in
that the ambient temperature is measured and constitutes input
data to the determination of the cooling demand of at least one
cooling element (12). ﬁ

6. Method according to any one of the preceding claims, charac-
terized in that the drill rig (1) comprises at least two fans
(13), each one of which is arranged to co-operate with a group
of cooling elements (12) associated therewith, and that each
individual fan (13) is controlled based on the weighted-
together cooling demand of the cooling elements (12) associated
with the same.
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7. Drill rig comprising an engine (9), at least two cooling
elements (12) and at least one fan (13), a control unit (15)
being arranged to cbntrol the fan (13) based on a weighting
together, executed in the control unit (15), of current cooling
demands in the cooling elements (12), characterized in that at
least one cooling element is equipped with a safety thermostat
in order to, if required, prevent undercooling by not allowing

circulation of the fluid in gquestion in this cooling element.

8. Drill rig according to claim 7, characterized in that the
control unit (15) is arranged to control the at least one fan
(13) based on the cooling demand of the cooling element (12)
that has the greatest cooling demand.

9. Drill rig according to claim 7 or 8, characterized in that

the same comprises at least four cooling elements (12).

10. Drill rig according to any one of claims 7-9, characterized
in that the cooling elements (12) consist of engine water
cooler, charge-—air cooler, hydraulic-oil cooler and compressor-
oil cooler.

Drill rig unit according to any one of claims 7-10, characte-
rized in that the cooling elements (12) are arranged in groups,
at least one fan (13) being arranged to co-operate with each

group of cooling elements (12).

12. Drill rig according to claim 11, characterized in that the
hydraulic-oil cooler and the compressor-oil cooler constitute
one of the groups of cooling elements (12), and the engine
water cooler and the charge-air cooler constitute the second

group of cooling elements (12).

13. Drill rig according to claim 11 or 12, characterized in
that the control unit (15) is arranged to control the at least
one fan (13), which is arranged to co-operate with one of the
groups of cooling elements (12), based on a weighting together
of the present cooling demand of the cooling elements (12)

associated with said fan (13).



10

15

WO 2006/046902 PCT/SE2005/001549

11
14. Drill rig according to any one of claims 7-13, characte-
rized in that the engine (9) is an internal combustion engine
and that the same comprises a compressor (10) and a hydraulic-

oil pump (11).

15. Drill rig according to any one of claims 7-14, characte-
rized in that the same comprises sensors (16-20) in order to
measure temperatures, which correspond to the cooling demand of

each one of the cooling elements (12).

16. Drill rig according to any one of claims 7-15, characte-
rized in that the same comprises a sensor (20) in order to
measure the ambient temperature, which constitutes input data
to the determination of the cooling demand of at least one

cooling element (12).
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