» UK Patent Application

(19) GB (11) 2 454 941 (13) A

(43) Date of A Publication 27.05.2009

(21) Application No: 0723130.1 (51) INT CL:

A61L 2/20 (2006.01) AO0TM 1/20 (2006.01)

(22) Date of Filing: 26.11.2007 AO01M 1/24 (2006.01) E04B 1/72 (2006.01)

_ (56) Documents Cited:

(71) Applicant(s): o DE 004308585 A1 JP 060327390 A
Prestige Air Technology Limited JP 2001045957 A US 6023879 A
(Incorporated in the United Kingdom) US 5378086 A US 20040001777 A1
Prestige House, Landews Meadow,

Green Lane, Challock, ASHFORD, Kent, (58) Field of Search:
TN25 4BL, United Kingdom INT CL AO1M, A61L, E04B
Other: WPI, EPODOC
(72) Inventor(s):
Paul lan Nichols
(74) Agent and/or Address for Service:
K R Bryer & Co
7 Gay Street, BATH, BA1 2PH,
United Kingdom
(54) Abstract Title: Protection of a building from degradation by pests
(57) An apparatus 1 for protecting a building 3 from

degradation by pests 5, such as termites,
comprises a monitor 7 to acquire environmental
condition information in the vicinity of the
building, and a treatment controller 9 to control
the administration of a treatment agent 15
based on the environmental condition
information, wherein the amount of treatment
agent reduces the pest population but remains
below a safety threshold for habitation of the
building. The treatment agent may comprise
ozone and the treatment controller may
comprise an ozoniser, such as an ultraviolet
lamp 13. The treatment agent may be
administered in a pulse-like manner. The
environmental condition information may be
temperature, pressure, or humidity, which may
be acquired by using a thermometer, barometer,
or humidity sensor, respectively. A method of
protecting a building from attack by pests is also
disclosed.
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AN APPARATUS AND METHOD FOR PROTECTING A BUILDING

FIELD OF THE INVENTION
The present invention relates generally to an apparatus and a method for protecting
a building. Embodiments of the present invention relate to an apparatus and a

method for use against pests or other nuisances in the vicinity of buildings.

BACKGROUND OF THE INVENTION

Existing méthods of controlling the damage caused by subterranean pests such as,
for example, termites or fungi involve the use of a chemical treatment. The
treatment process is generally conducted by investing the pest infested region with
a suitable treatment agent so as to deter, inhibit the growth of and/or terminate any
pests which may reside within the vicinity of the building intended to be protected.
The building will typically remain unoccupied during and for a period after the
administration of the treatment agent to ensure that the inhabitants suffer no ill

effect due to the presence of the treatment agent.
It is desired to provide an improved technique for protecting a building.

SUMMARY OF THE INVENTION

According to a first aspect of the present invention, there is provided an ap;;aratus
for protecting a building from degradation by pests, said apparatus comprising: a
monitor operable to acquire environmental condition information relating to
environmental conditions in a vicinity of the building; a treatment controller

operable to control administration of a treatment agent in said vicinity of said
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building based on said environmental condition information to provide an amount
of said treatment agent which for those environmental conditions remains below a
safety threshold for habitation of the building and reduces a population of said

pests.

The present invention recognises that one of the primary disadvantages associated
with conventional pest control methods is that it becomes necessary to evacuate the
building before any treatment agent can be administered to the ground lying
therebeneath because a higher dose than may be necessary will typically need to be
applied to ensure that the dose is completely effective in treating the pests. As a
result, home dwellers can be forced to experience the inconvenience of being
unable to inhabit their homes whilst the treatment process is conducted to ensure
their safety. Furthermore, near-continuous protection and treatment of buildings is
not possible because of the need to evacuate the building each time the treatment

process is performed.

The apparatus acquires information on the environmental conditions within the
vicinity of a building. This enables knowledge of the actual environmental
conditions to be used to control the dose that is applied, rather than assuming that a
particular set of environmental conditions exist. Hence, the dose can be optimised
to suit the environmental conditions at that time. This helps to ensure that the most
effective dose possible is administered, whilst using the knowledge of the effect of
the environmental conditions on the treatment agent itself ensures that.the dose

remains below the safety threshold for habitation of the building. Hence, the
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building can remain inhabited during the treatment process and near-continuous

protection and treatment can be performed.

In particular, due to the tendency of treatment agents to decay at a greater rate
under some environmental conditions, the treatment controller is able to control the
dosage of the treatment agent to be administered so that the amount of treatment
agent in the vicinity of the building at any one time remains below the safety
threshold, although it is possible that the amount actually administered, before
decay of the treatment agent occurs due to those environmental conditions, may
well be above the safety threshold. Hence, a higher than expected dose can be
applied to provide effective pest treatment whilst ensuring the safety threshold is

not exceeded.

In embodiments, said treatment controller comprises a model describing effects of
said environmental conditions on said treatment agent, said treatment controller
being operable to utilise said model to determine said amount of said treatment
agent which, for those environmental conditions represented by said environmental
condition information, remains below said safety threshold. Providing a model
enables accurate control of the treatment agent to be achieved. The model may
describe how, for example, the concentration of the treatment agent varies as, for
example, temperature, humidity and pressure or other environmental conditions
vary. The environmental condition information can then be provided to the model
which can in turn provide an amount of treatment agent to be administered which

will remain below a safety threshold.
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It will be appreciated that the geology of the ground in the vicinity of the building,
details of the building construction and/or the physical layout of the apparatus may
also affect the supply and accumulation of the treatment agent. Accordingly, in
embodiments, said treatment controller is operable to receive physical condition
information relating to at least one of a physical arrangement of said apparatus,
geological information in said vicinity of said building and constructional
information of said building and said model describes effects of physical
conditions on said treatment agent, said treatment controller being 6perable to
utilise said model to determine said amount of said treatment agent which, for
those physical conditions represented by said physical condition information and
those environmental conditions represented by said environmental condition
information, remains below said safety threshold. Hence, the model may also
describe one or more of these physical characteristics and the model may
determine how, for example, the concentration of the treatment agent varies in
response to these physical characteristics. The physical characteristic information
can then be provided to the model which can in turn provide an amount of

treatment agent to be administered which will remain below a safety threshold.

In embodiments, the treatment controller may be capable of processing the
information it receives from the monitor. The information thus processed can then
be used to understand the status of parameters of the environmental conditions
such as temperature, pressure and relative humidity so that the administration of
treatment agent may be adapted to suit those particular parameters based on
knowledge of how parameters affect the treatment agent. For example, the

longevity or concentration of some treatment agents may vary considerably based
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on the environmental conditions that they experience. This information may then

be used to further calibrate the model.

In embodiments, the apparatus may comprise a detector for monitoring a decay of
the treatment agent. Due to the tendency of different substances to decay at
different rates under different conditions, it may be necessary to monitor the decay
of a particular treatment agent so that it can be ensured that it is administered at an
amount which ensures that the safety threshold is not exceeded. The
environmental conditions can significantly influence the half-life of a substance.
For example, the half-life of ozone can vary typically between three months at
20%, to three days at 50°c, to one and a half hours at 120°c. A general trend
appears to be that the half-life of many substances reduces as the temperature of
the environmental condition is increased. Likewise, the physical layout of the
apparatus, the geology in the vicinity of the building and the construction of the

building can affect the decay and any accumulation of the treatment agent.

In embodiments, the treatment controller may be operable to administer the
treatment agent in a pulse-like manner. Moreover, the treatment controlier may be
operable to modify the duration of each pulse. The treatment agent may be
administered in pluses for half a second at a time at intervals in the regions of 160
seconds, for example. In this way, a dosing regime can be varied to suit the
particular needs of the environmental and/or physical conditions. A pulsing
administration technique of a treatment agent can also have the effect of

transmitting the treatment agent to depths greater than those which would be
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attainable by alternative administration techniques, such as continuous

administration, for example.

In embodiments, the treatment controller may be operable to modify the
concentration of the treatment agent. A “zone of influence” of the treatment agent
can be controlled by regulating the concentration of the treatment agent and/or by
controlling the locations at which the treatment agent is administered. As a way of
minimising the amount and concentration of the treatment agent being used,
naturally occurring periods of low temperature and low humidity, during the night
for example, may be used where decay of the treatment agent is likely to be less
than that which would occur during the day. Conversely, it may be necessary to
raise the dosage/concentration of the treatment agent when it is administered

during the day.

In embodiments, the treatment agent comprises ozone and the apparatus may
comprise an ozoniser, which may comprise a UV lamp. This enables ozone to be
generated on-site. Alternatively, ozone may be generated by a corona discharge
technique. Ozone has no residual properties and returns to oxygen in a short time,
and therefore does not create secondary damage due to residual components, as

insecticide does.

According to a second aspect of the present invention, there is provided a method
for protecting a building from attack by pests, comprising the steps of: acquiring
environmental condition information relating to environmental conditions in a

vicinity of the building; and controlling administration of a treatment agent in said
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vicinity of said building based on said environmental condition information to
provide an amount of said treatment agent which for those environmental
conditions remains below a safety threshold for habitation of the building and

reduces a population of said pests.

In embodiments, said step of controlling comprises: providing a model describing
effects of said environrﬁental conditions on said treatment agent, and utilising said
model to determine said amount of said treatment agentl which, for those
environmental conditions represented by said environmental condition

information, remains below said safety threshold.

In embodiments, said step of acquiring comprises: receiving physical condition
information relating to at least one of a physical arrangement of said apparatus,
geological information in said vicinity of said building and constructional
information of said building, and said step of controlling comprises: providing a
model describing effects of physical conditions on said treatment agent, and
utilising said model to determine said amount of said treatment agent which, for
those physical conditions represented by said physical condition information and
those environmental conditions represented by said environmental condition

information, remains below said safety threshold.

In embodiments, the method comprises the step of: detecting a decay of said

treatment agent.



5
10
15
25

The step of regulating the treatment agent may include the step of processing the
information acquired on the environmental conditions. The step of processing the
information may include comparing the acquired information against standard
values. Alternatively or additionally, the step of processing the information may
include the interpolation of the acquired information. This allows the
environmental conditions to dictate the optimum levels of treatment agent to be
administered without exceeding the safety threshold to humans and animals

inhabiting the building.

In embodiments, the treatment agent may be administered during environmental
conditions of low humidity and/or low temperature. Accordingly, the treatment
agent may be administered during the evening and/or through the night. In
embodiments, the treatment agent may be administered when the humidity in the
vicinity of the building is less than 60%. In embodiments, the treatment agent may
be administered when the temperature in the vicinity of the building is less than

21%.

In embodiments, the treatment agent may be administered at temporally spaced
intervals. The treatment agent may be utilised more efficiently in this manner. In
embodiments, the temporally spaced intervals may be irregular. By irregularly
spacing the intervals, pests can be prevented from becoming preconditioned to the

dosing regime and building a resistance thereto.

In embodiments, the treatment agent may be administered in a pulse-like manner.

and the duration of each pulse may be modified to administer the correct amount.
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In embodiments, the concentration of the treatment agent may be modified to

administer the correct amount.

In embodiments, the treatment agent may be administered in larger amounts during
periods when the building is unoccupied. This may be, for example, during an
annual maintenance review by an engineer who may “boost” the dosage
temporarily to ensure that the apparatus is functioning correctly. Alternatively, the
habitants may provide a “boost” every 3 weeks, for example, to ensure the

maximum effect is achieved.

In embodiments, the treatment agent may be ozone, which provides a hostile

environment to the pests due to its strongly oxidising characteristics.

In embodiments, the method may comprise the step of generating ozone. This
may, for example, be by a UV lamp reacting with air. In this way, the ozone
concentration may be modified by varying the lamp intensity, where an increase in
lamp intensity would lead to an increase in the production of oxygen radicals
thereby increasing the ozone concentration, and vice versa. Alternatively, the
ozone concentration may be varied by modifying the air flow rate passing before
the UV lamp, where a slower air flow rate would correlate with higher ozone
generation. In this way, by switching the UV lamp off, the ground beneath the
building may be ventilated by continuing to administer the air for a predetermined
penod, such as 2 minutes for example. The ground may be purged of treatment

agent in this way.
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BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a schematic side view of a building and an apparatus for protecting the

building from degradation by pests according to an embodiment.

DESCRIPTION OF THE EMBODIMENTS
Referring to Figure 1, there is illustrated a building 3 and an apparatus 1 for
protecting the building 3 from degradation by pests 5. The apparatus 1 comprises

a monitor 7, a treatment controller 9, a fan unit 11 and a UV lamp 13.

The monitor 7 is operable to acquire énvironmental condition information relating
to environmental conditions in a vicinity of the building. In this embodiment, the
monitor 7 is positioned such that at least part of its body is located interiorly of the
building 3, and at least part of its body of is located exteriorly of the building 3. In
this way, the monitor 7 can acquire environmental condition information of both
the internal and external environments of the building 3, which information can
then be collated and conveyed to the treatment controller 9. The monitor 7
acquires information on parameters such as temperature, pressure and humidity
using measurement devices such as a thermometer, barometer and humidity sensor

respectively.

The treatment controller 9 is operable to control the concentration and
administration of a treatment agent 15 in the vicinity of the building based on the
environmental condition information to provide an amount of treatment agent 15
which, for those environmental conditions, remains bélow a safety threshold for

habitation of the building 3 and reduces a population of pests 5.

10
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In this embodiment, the treatment agent 15 is ozone. The ozone 15 is generated in-
situ by means of the fan unit 11 and UV lamp 13. The fan unit 11, which is
connected to the treatment controller 9 by means of an air conduit 17, regulates the
flow of air through the air conduit 17 towards the treatment controller 9. The UV
lamp 13 is positioned so that its rays are directed on the air conduit 17 so that any
air which is conveyed therethrough is consequently converted to ozone before it
reaches the treatment controller 9. The treatment controller 9 comprises a storage

tank 19 within which the ozone 15 is stored in preparation for use.

The treatment controller 9 also comprises a model 21 which describes the effects
of the environmental conditions on the ozone 15. Parameters of the environmental
conditions which are monitored include the temperature, humidity and pressure.
By way of the model 21, the treatment controller 9 is operable to determine the
amount of ozone 15 which, for those environmental conditions represented by the
environmental condition information, will remain below the safety threshold. The
safety threshold could be to ensure that the concentration of ozone by volume is
not greater than 0.1% so that an inhabitant of the building 3 is never exposed to a
concentration of more than 0.1%. Of course, a concentration of ozone greater than
0.1% may be administered into the vicinity of the building 3 with the intention that

upon reaching the building 3 the concentration of ozone does not exceed 0.1%.

The treatment controller 9 is operable to receive physical condition information

relating to a physical arrangement of the apparatus 1, geological information in the

vicinity of the building 3 and constructional information of the building 3. The

11
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treatment controller 9 thus is able to take account of the effects of physical

conditions on the ozone 15.

In use, having established the physical conditions and the current environmental
conditions in the vicinity of the building 3 from the information that it receives
from the monitor 7, the treatment controller 9 utilises the model 21 to ascertain the
appropriate level of ozone 15 that should be administered into the vicinity of the
building 3 to protect it from degradation by pests 5. The model 21, in this
embodiment, is able to generate the appropriate level of ozone 15 because it
utilises previously imputed information describing how the ozone will react when
administered into the vicinity having those particular environmental and physical
conditions. This enables knowledge of the actual environmental and physical
conditions to be used to control the dose that is applied, rather than assuming that a

particular set of environmental and physical conditions exist.

The treatment controller 9 is provided with an ozone conduit 23 which extends
generally downwardly from the treatment controller 9, located at ground level, into
the ground 25 beneath the building 3. The pests 5, constituted by termites in this
example, are located in the ground 25 beneath the building 3. For this reason, the
free end 27 of the ozone conduit 23 is also positioned in the ground 25 beneath the
building 3. The treatment controller 9, therefore, continuously administers the
appropriate level of ozone 15 through the ozone conduit 23 in the direction
indicated by the arrows 31, the ozone 15 being discharged via the free end 27 of
the ozone conduit 23 thereby reaching the ground 25 beneath the building 3 where

the termites 5 reside. The ozone 15 has the effect of reducing the population of

12
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termites 5 in that region, thereby protecting the building 3 from degradation. It
will be understood that in alternative embodiments the treatment controller may be
operable to administer the treatment agent in a pulse-like manner, and it may be
operable to modify the duration of each pulse. Such pulses may be administered
for half a second at a time at intervals in the region of 160 seconds, for example.
These intervals may be irregular in order to interfere with any biological cycles of

the pests.

The apparatus also includes a detector 29 operable to detect the decay of the ozone
15. The detector 29 communicates with the monitor 7 and extends therefrom into
the ground 25 beneath the building 3. In this way, the treatment controller 9 1s
informed of any changes in the ozone 15 levels and it responds to the changes in

the appropriate manner by altering the dosage of ozone if necessary.

13
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CLAIMS

1. An apparatus for protecting a building from degradation by pests, said
apparatus comprising:

a monitor operable to acquire environmental condition information relating
to environmental conditions in a vicinity of said building; and

a treatment controller operable to control administration of a treatment
agent in said vicinity of said building l;ased on said environmental condition
information to provide an amount of said treatment agent which, for those
environmental conditions, remains below a safety threshold for habitation of said

building and reduces a population of said pests.

2. The apparatus as claimed in Claim 1, wherein said treatment controller
comprises a model describing effects of said environmental conditions on said
treatment agent, said treatment controller being operable to utilise said model to
determine said amount of said treatment agent which, for those environmental
conditions represented by said environmental condition information, remains

below said safety threshold.

3. The apparatus as claimed in Claim 2, wherein said treatment controller is
operable to receive physical condition information relating to at least one of a
physical arrangement of said apparatus, geological information in said vicinity of
said building and constructional information of said building and said model
describes effects of physical conditions on said treatment agent, said treatment

controller being operable to utilise said model to determine said amount of said

14
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treatment agent which, for those physical conditions represented by said physical
condition information and those environmental conditions represented by said

environmental condition information, remains below said safety threshold.

4. The apparatus as claimed in any preceding Claim, comprising:

a decay detector operable to monitor a decay of said treatment agent.

5. The apparatus as claimed in any preceding Claim, wherein said treatment

controller is operable to administer said treatment agent in a pulse-like manner.

6. The apparatus as claimed in Claim 5, wherein said treatment controller is

operable to modify a duration of each pulse.

7. The apparatus as claimed in any preceding claim, wherein said treatment

controller is operable to modify a concentration of said treatment agent.

8. The apparatus as claimed in any preceding claim, wherein said treatment

agent comprises ozone and said treatment controller comprises an ozoniser.

9. The apparatus as claimed in Claim 8, wherein said ozoniser comprises:

a UV lamp.

10. A method for protecting a building from attack by pests, comprising the

steps of:

15
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acquiring environmental condition information relating to environmental
conditions in a vicinity of said building; and

controlling administration of a treatment agent in said vicinity of said
building based on said environmental condition information to provide an amount
of said treatment agent which for those environmental conditions remains below a

safety threshold for habitation of said building and reduces a population of said

pests.
11.  The method as claimed in Claim 10, wherein said step of controlling
comprises:

providing a model describing effects of said environmental conditions on
said treatment agent, and utilising said model to determine said amount of said
treatment agent which, for those environmental conditions represented by said

environmental condition information, remains below said safety threshold.

12. The method as claimed in Claim 11, wherein said step of acquiring
comprises:

recetving physical condition information relgting to at least one of a
physical arrangement of said apparatus, geological information in said vicinity of
said building and constructional information of said building, and said step of
controlling comprises:

providing a model describing effects of physical conditions on said
treatment agent, and utilising said model to determine said amount of said

treatment agent which, for those physical conditions represented by said physical

16
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condition information and those environmental conditions represented by said

environmental condition information, remains below said safety threshold.

13. The method as claimed in any one of Claims 10 to 12, comprising the step
of:

detecting a decay of said treatment agent.

14.  The method as claimed in any one of Claims 10 to 13, wherein said step of
controlling comprises:

administering said treatment agent in a pulse-like manner.

15. The method as claimed in Claim 14, wherein said step of administering
comprises:

modifying a duration of each pulse.

16.  The method as claimed in any one of Claims 10 to 15, wherein said step of
controlling comprises:

modifying a concentration of said treatment agent.

17. The method as claimed in any one of Claims 10 to 16, wherein said

treatment agent comprises ozone, said method comprising the step of:

providing an ozoniser.

17



18.  An apparatus for protecting a building from degradation by pests
substantially as hereinbefore described with reference to, and as shown in, the

accompanying drawings.

19. A method for protecting a building from attack by pests substantially as
hereinbefore described with reference to, and as shown in, the accompanying

drawings.

18
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