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connected to the vacuum unit and worked through the duct system to remove
accumulated debris. BACKGROUND OF THE INVENTION
Unfortunately, such truck-mounted systems have a number of drawbacks.
First, the hoses and attach- Field of the Invention
5   ments thereto are simply too bulky to allow access to many sections of
complex ductworks. Also, be- The present invention relates to the removal
of  cause the vacuum unit must remain attached to the accumulated debris in
heating, ventilation and air  truck, the method cannot generally be
employed conditioning (HVAC) systems in buildings. In par-  above the
second or third floor of a building, leav- ticular, it relates to a method
for cleaning debris  io  ing ductwork in high-rise buildings without any
and biological growth from the inside walls of    practical method for
cleaning. Any suitably large HVAC ductwork in buildings, including large or
tall  vacuum units that can be detached from a truck buildings, without
having to disassemble or dis-  are usually too large to transport up and
down mantle the ductwork or other structures behind    elevators, consume
too much electric power and which the ductwork is situated.              15
produce too much noise for use in indoor environ- ments. General Discussion
of the Background                 Past techniques have also typically
required destructive opening of wall, ceiling or floor panels In many
commercial and industrial buildings,  to obtain access for cleaning
equipment. And, it hospitals, long-term care facilities and other institu-
20  has been necessary to cut holes, large enough for tional structures,
only 10 to 15% of the indoor air is  a human head, into the duct wall when
it is desired fresh. The remaining portion of the air is actually  to
observe the cleaning equipment during use. This recirculated stale air.
Commercial and institutional  has further discouraged duct cleaning.
buildings provide environments where large num-      If HVAC systems in
buildings or institutions are bers of people spend many hours every
workday.  25  not regularly cleaned, not well maintained, or do In many
instances, such buildings also house deli-  not function properly as a
result of accumulation of cate and costly equipment and machinery. As a
debris and biological growth, the occupants, equip- result, it is important
that the air supply in such  ment and machinery in the building will
eventually buildings be kept clean and hygienic.             be adversely
affected. In fact, the recirculated air Heating, ventilation  and  air
conditioning   3o  supply in many buildings is chronically polluted as
(HVAC) systems are generally responsible for      a result of inadequate
HVAC maintenance, a con- modifying the temperature of and circulating the
air  dition known as "Sick Building Syndrome." in buildings. Modem HVAC
systems, if working         Research has shown that moisture incursion
properly, serve three basic functions: they clean  into debris-laden
ductwork, coupled with a higher- and filter the air in the building,
whether the air is  35  than-normal level of carbon dioxide, a lower level
of fresh or recirculated; they add beat to or remove  oxygen, and
temperatures within the human com- heat from the air; and they provide
temperature   fort zone, create an ideal environment for microbes
regulation and air circulation. Because of these  to flourish. Such
biological growth in the ductwork important functions, continuous
maintenance of     could also lead to populations of health-threatening
HVAC systems is important. However, most HVAC   40  microorganisms therein,
including bacteria, viruses, systems, particularly the ductwork thereof,
are rare-  yeasts and fungi. A recently publicized example is ly inspected,
and even more rarely regularly      the incidence of Legionnaire's Disease
which was cleaned and disinfected.                          linked to
microorganism  growth in a building's Presently, the most common practice
of keep-   HVAC cooling tower. Large populations of allergy- ing the indoor
air supply clean in buildings is the   45  causing molds and spores are
also found in dirty periodic replacement of the HVAC filters, if the
ductwork. Incidents of allergies and chronic respira- HVAC system  is
equipped with them. However,     tory problems experienced by many workers
in such practice will not prevent eventual accumula-  large buildings are
thought to be caused by recir- tion of debris and biological growth in
ductwork,  culating air kept in a contaminated state by passing especially
over a long period of time. Many HVAC   50   through contaminated ducts.
systems, especially in older buildings, lack filters,  Hence, there is a
need for a method for effec- thereby encouraging more rapid accumulation of
tively cleaning debris and biological growth from debris and biological
growth in the ductwork. In  HVAC ductwork, especially in large or tall
build- either instance, it is important to clean and disinfect  ings. There
is also a need for such a method that the ductwork on a regular basis.
55  can be regularly and conveniently performed with Currently, most HVAC
duct systems are         minimal disruption of normal activity in the
building. cleaned using a specially adapted truck having a  Further, there
is a need for a method that would large vacuum  unit installed thereon. A
hose is   allow convenient disinfection of the HVAC ductwork 2    
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such cleaning; the disinfection  ing the HVAC unit and the portable
blower/filter unit being performed using chemicals that do not pro-  to
clear debris-laden air out of the supply duct, the duce obnoxious odors or
cause eye or respiratory  debris is cleaned out of the entire ductwork
using irritation in nearby personnel. Further, there is a  the normal
direction of air flow through the ducts. need for such a method that does
not require   5     The nozzle at the end of the air hose is de- cutting
large openings in the ductwork or the de-  signed so that, when high
pressure air is supplied structive opening of walls and panels in order to
to the nozzle, the hose whips around causing the gain access to the
ductwork.                      nozzle to beat off debris without striking
the interior US-A-4 792 363 describes an apparatus for      walls of the
ducts. In particular, the nozzle has a cleaning ductwork and includes a
brush that is  to  plurality of radial passageways which terminate in
insertable into a duct, a drive for rotating the brush  orifices that
direct jets of air back along the hose at within the ductwork and a vacuum
line for with-   an acute angle to the hose axis. Control of nozzle drawing
air and dust dislodged by the brush from  movement is maintained by
adjusting a hand-held the interior of the ductwork.
regulator that is located between the nozzle and 15 the air source. SUMMARY
OF THE INVENTION                             Because the method of the
present invention employs equipment that is portable and transport- The
present invention is a method and appara-  able in elevators, it is
possible for the first time to tus for cleaning and disinfecting HVAC
ductwork,  regularly clean and disinfect the HVAC ductwork particularly
large and complex ductwork systems.  20  and associated equipment in tall
buildings, particu- The method is simple and convenient to perform    larly
buildings taller than two to three stories. and causes minimal disruption
of work activity in    A primary object of the present invention is to the
building. Further, the ductwork can be cleaned  provide a method of
cleaning and disinfecting a and disinfected without the need for
dismantling  complex HVAC ductwork, particularly as found in either the
ductwork or other structures such as  25  large or tall buildings, without
having to dismantle walls or floors.                                  the
ductwork or other structures. To assess the degree of debris accumulation
in    Another object is to provide a method for the ductwork, a
fiber-optics borescope may be     cleaning and disinfecting such HVAC
ductwork used to visually examine the entire interior of the  without
causing significant disruption of normal ac- ductwork. Before commencing
the cleaning steps,  30  tivity in the building. the interior of the
ductwork, including debris accu-  Another object is to provide a method for
ex- mulated therein, may be disinfected using a dis-  amining the entire
ductwork during cleaning without infectant aerosol injected into the
ductwork. Such  having to cut large inspection ports in the ductwork
disinfection reduces the potential health hazard as- sociated with
dislodging and collecting fine debris  35   BRIEF DESCRIPTION OF THE
DRAWINGS and flock possibly containing pathogenic microor- ganisms.
In the Drawings: The cleaning method basically includes steps in which the
debris is agitated and dislodged from   FIGS. 1 and 2 are schematic
drawings showing the interior surfaces of the ductwork using an im-  40
an HVAC unit and associated ductwork with pinging high velocity air stream
from a nozzle-     cleaning equipment for performing the process ended hose
supplied by a portable air compressor.   of the present invention; The hose
is inserted through an opening in the      FIG. 3 is a vertical sectional
view of a duct duct wall and slowly urged to move downstream       during
cleaning; through the duct as debris is dislodged. During   45  FIG. 4 Is a
side elevational view of a duct agitation of the nozzle-ended hose, a
worker ob-    cleaning nozzle according to the present inven- serves the
cleaning process through a rigid bore-   tion with attached air hose; scope
inserted through the same duct opening as      FIG. 5 is a side elevational
view of the nozzle of the hose.
FIG. 4; When cleaning a return duct, debris-laden air is  50  FIG. 6 is a
rear elevational view of the nozzle of moved out of the return duct and
into a filter by   FIG. 4; operation of the HVAC unit blower, a particle
filter  FIG. 7 is a sectional view taken along Une 7-7 being installed
between the return duct and the     of FIG 5; and HVAC unit. To move
debris-laden air out of a        FIG. 8 is a vertical sectional view of the
duct supply duct and filter the debris from the air, the   55    showing a
modification of the cleaning equip- HVAC unit is likewise operated and, in
addition, a  ment. portable blower/filter unit is connected to the distal
end of the supply duct being cleaned. By employ- 3    
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duct that access holes are not required. Prior to beginning the cleaning
and disinfection The present invention is a method and appara-  steps of
the present method, the HVAC ductwork tus for cleaning and disinfecting
HVAC ductwork   may be first inspected with a fiber-optics bore- and
associated systems, particularly as found in   5   scope 50. A fiber-optics
borescope is basically large and/or tall buildings.
comprised of a long, thin, flexible fiber-optic ele- As used herein,
cleaning refers to the removal  ment or light pipe connected at the
operator end to of accumulated particulate debris and accompany-  an
eyepiece. The distal end of the fiber-optic ele- ing biological growth from
the interior surfaces of  ment is inserted into the ductwork. The distal
end the ductwork; disinfection refers to the application   io  of the
fiber-optic element has optical lens prop- of a disinfectant, or biocidal
agent, to the interior  erties and is usually also equipped with an
integral surfaces of the ductwork under conditions sufficient  light source
52 to illuminate the duct lumen and to substantially kill biological growth
thereon. Disin-  interior duct surfaces during inspection. The oper-
fection may be performed before and/or after      ator end of the borescope
with the eyepiece may cleaning.                                    15  also
be equipped with a still camera or video As shown in FIGS. 1 and 2, HVAC
ductwork       camera to provide a permanent record of the in- systems are
basically of two portions, the return  spection. ductwork 10 and the supply
ductwork 20. The          As used herein, the duct lumen 56 is the return
ductwork 10 collects and returns room air to  longitudinally extended
interior space defined by the HVAC unit 30 and the supply ductwork 20   20
the walls 58 of the duct that surround the space. distributively conducts
air from the HVAC unit 30 to  The HVAC unit 30 should be turned off during
the various rooms. The HVAC unit 30 is an appara-  inspection of the
ductwork. With return ductwork, tus comprising an air-moving fan or blower
which  the inspection should begin at the most distal por- collects air
passing through the return ductwork 10  tion of the duct relative to the
HVAC unit, e.g., from and forces the air to move through the supply  25
hole 41. With supply ductwork, the inspection ductwork 20 away from the
HVAC unit 30, thereby   should begin at the portion of the duct nearest the
effecting air circulation throughout the building. The  HVAC unit, e.g.,
from hole 44. The borescope may HVAC unit 30 may also perform one or more
of the  be inserted through an access hole at an appro- following:
filtering, heating, cooling, humidifying,  priate location, although any
suitable entry port dehumidifying, or deodorizing the air passing there-
3o   may be used, such as a register or diffuser. through.
Typically, contaminated ductwork will contain In most buildings, the
ductwork systems are    deposits of sediment and flock containing a great
largely hidden from view inside walls, beneath    variety of dirt, grit,
fibers, insect body parts and floors, or above ceilings. Only the air
intake and  various microorganisms. The fibers may include outlet registers
are generally visible, each of the  35  hair, fiberglass, textile fibers
and asbestos. A great latter often fitted with a diffuser, an array of
blades  variety of biological growth can be present in such or fins that
divergently spread the air flow exiting  deposits, including molds, yeasts
and bacteria. the duct into the room. Hidden ductwork can be    While these
organisms are common in the environ- particularly difficult to inspect,
disinfect, and clean,  ment and usually non-pathogenic, some are asso- the
ductwork often extending substantial distances  4o  ciated with allergic
hypersensitivities and present a between floors and between different
locations on a  potentially serious hazard if concentrated in the
particular floor. Hence, before performing the meth-  workplace. Spores of
both bacteria and molds can od of the present invention, it is advisable to
con-  also be present, including those associated with sult the building's
HVAC system blueprints. Even  allergies. Inspection using the borescope
enables long ducts generally have branches, intake open-  45  the
maintenance person to monitor the condition of ings, or outlets spaced
along their length which  the ductwork and accurately locate areas of
serious would permit access to the duct interior.         contamination
requiring immediate cleaning. In certain instances, to facilitate present
and   After the visual inspection of the ductwork is future inspections and
cleanings of the ductwork  complete, if cleaning is indicated, the operator
cov- according to the method of the present invention, it  so  ers with
filter material 60, 62 all intake ports 64 and is advantageous to punch
access holes 41-46       outlet registers 66 of the ductwork to be cleaned.
(about 1-2 inches (2.5 - 5 cm) in diameter) spaced  Covering these duct
openings prevents accidental at regular  intervals along the duct length
(about  discharge of dust-laden air into the room while the every 20 to 25
feet (6 - 7* meters)). Each hole is  ducts are being cleaned. Covering the
duct open- fitted with a removable cover or cap (not shown). In  55  ings
also inhibits discharge of disinfectant mists many instances, inlet or
outlet registers are suffi-  into the room during disinfection of the duct.
ciently regularly spaced along the duct and have     According to the
present invention, cleaning of sufficiently large openings for gaining
access to the  the ductwork generally occurs in two stages, where 4    
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10 is cleaned first and the   a normal flow direction through the duct and
corresponding supply ductwork 20 is cleaned sec-  through the filter
situated between the duct 20 and ond. The method involves agitating and
dislodging  the blower 84. As the air passes through the filter,
accumulated debris from the interior of the walls 58  suspended debris is
captured by the filter. Prefer- of the ductwork using an impinging
pressurized   5   ably, the filter is an HEPA filter capable of 99.75
stream of high velocity air and moving the debris-  percent capture of
solids. laden air in the normal flow direction through the   To minimize
biological contamination of the duct to a filter 70. The high velocity air
stream is  ambient air in the building during cleaning of the typically
supplied by an air source 72, such as a  ducts, the ducts may be
disinfected before com- portable air compressor, through a flexible hose 74
10  mencing the cleaning steps. Disinfection is per- terminated by a nozzle
76. The hose and nozzle    formed using a substantially odorless
disinfectant are inserted into the duct from an upstream loca-  having
vapors relatively non-toxic and non-irritating tion such as the access hole
41 or register 64 and  to humans, such as glutaraldehyde solution. Other
are urged slowly downstream along the length of   suitable disinfectants
may also be used. Disinfec- the duct. As used herein, downstream refers to
the   15  tant is. injected into the lumen 56 of the duct to be direction,
shown by an arrow 80' in FIGS. 1 and 2,  disinfected through access ports
or holes, starting parallel to the longitudinal axis of the duct that air
at the end 90 most distal to the HVAC unit (return normally flows through
the duct when the HVAC     duct) or to the end 92 most distal to the blow-
system is operating; upstream is the direction op-  er/filter unit 84
(supply duct). posite to the downstream direction. As cleaning   20
Disinfectant is typically injected into the lumen progresses, the hose 74
and nozzle 76 may be      56 in the form of an aerosol. As used herein, an
pulled out of the first access port 41 and threaded  aerosol is an air
suspension of fine liquid droplets into a second, downstream access port 42
in the   or solid particles, more generally of fine liquid duct.
droplets, such as a fog or mist. The aerosol is To clean the return
ductwork, a filter 70 is  25  typically generated by a commercially
available installed between the ductwork to be cleaned and  fogger
apparatus, the output nozzle of which is the HVAC unit, and the blower in
the HVAC unit    connected to an access port or hole in the duct. To
employed to move debris-laden air toward the filter  ensure an adequate
concentration of disinfectant 70. As the air passes through the filter, the
debris  throughout the ductwork being disinfected, it may is trapped by the
filter.                    30  be necessary to inject the disinfectant fog
at suc- To clean the supply ductwork, the HVAC unit is  cessive downstream
access ports along the length turned off and a portable blower/filter unit
84 is  of the duct to be disinfected. The aerosol is effec- connected to
the supply duct 20 at or near the    tive for quickly contacting all
interior surfaces of the distal end of the duct 20 to be cleaned, as shown
duct to be cleaned and for penetrating deposits of in FIG. 2. As used
herein, the distal end of a   35  flock and other debris therein. supply
duct is the downstream terminus of the        If desired or indicated, such
disinfection may duct. Both the HVAC unit 30 and the blower/filter  be
performed after the ducts have been cleaned to unit 84 are then turned on
to transport debris-laden  retard regrowth of organisms. air through the
supply ductwork and filter the de-   The following example will illustrate
more par- bris from the air. The blower/filter unit 84 is prefer-  40
ticular details of a method according to the present ably of a type that
can be rolled about to various  invention. locations on the building floor,
as well as rolled in and out of elevators for transport to other floors.
Example Further, the blower/filter unit 84 should be of a type that can
move large volumes of air, such as 4,000   45  This example, with reference
to the drawing to 6,000 cubic feet/minute (cfm) (34 - 52 cubic   figures,
describes a general method according to meters/minute) at a very low noise
level to prevent  the present invention that can be used to clean the
significant disruption of nearby work activity.   return and supply
ductwork associated with an Although it is preferable to employ a portable
HVAC system on a single floor. Typically, the re- blower/filter unit 84
having a particle filter integral  5o  turn ductwork is cleaned before the
supply duc- with the blower, it is also possible within the scope  twork,
in keeping with the usual flow direction of air of the present invention to
employ a separate por-  through the ductwork and to minimize re-deposit of
table blower unit and portable filter unit, where a  debris in just-cleaned
ductwork. filter unit (not shown) is coupled to the duct 20     Cleaning
the return ductwork employs the between the duct and a blower unit (not
shown). In  55   HVAC system blower to create the requisite pres- either
instance, the blower is oriented so as to  sure drop and air movement
through the return create a reduced pressure in the duct to which the
ductwork. Such utilization of the HVAC system blower is coupled, causing
air in the duct to flow in  blower eliminates the need to use an extraneous
5    
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FIGS. 4-7 show views of a nozzle which is To begin the procedure, filter
medium  60       particularly suited for cleaning-ductwork. The noz- should
be installed in or over each register of the  zle 76, which can be a body
98 of plastic or metal, return ducts 10 to be cleaned, For ease of inspec-
has a central bore 100 with a longitudinal axis A,. tion of the ductwork
and to allow later insertion of   5   The wall of the bore 100 is at least
partially thread- an air nozzle 76 for cleaning the ducts, small     ed,
the threads 102 mate with threads 104 of a access holes 41-43 may be cut as
required in the   coupling 106 at the end of the hose 74. Extending
existing return ductwork at intervals of, for example,  from the bore 100
is a plurality of passageways 20-25 feet (6 - [err]  meters). Each access
hole is    110 terminating in apertures 112 having axes A2. fitted with a
cover or plug when not in use to  io  The passageways 110 and apertures 112
are ori- prevent leaks. Such access holes may not be nec-   ented to
reverse the direction of air flow so that air essary if the ductwork has
intake or outlet ports  jets extend radially from the axis A, of the bore
spaced at appropriate distances therealong and the  100 and fitting 106 and
so that the air jets extend grilles or diffusers covering the ports have
suffi-  back along the hose 74 and at an acute angle [err] to ciently large
openings to permit insertion of the   15  the axis [err]  Due to the
positioning of the passages borescope and air hose.
110 and apertures 112, the nozzle whips around in Next, the return ductwork
10 is inspected using  a somewhat violent fashion when high pressure air
the fiber-optics borescope 50 inserted into the    is delivered to the
nozzle 76 through the hose 74. duct, starting at or near the most distal
inlet regis-  As the nozzle and hose end whip around, the tar 64 and
working toward the HVAC unit 30. All  20  leading surface 116 of the nozzle
76 dislodges branch ducts from the return trunk duct are simi-  debris from
the interior surfaces of the duct walls larly inspected, starting at the
distal inlet register  58. The nozzle 76 closely approaches, but does and
working toward the trunk duct. Such inspection  not normally strike, the
duct walls 58. This is ac- will reveal particular locations in the ducts
where  complished by selecting an angle [err] sufficiently significant
build-up of debris has occurred and   25   Large (e.g., [err] that the jets
114 repel the nozzle where special attention should be focused during   76
from the walls 58 when the nozzle approaches. the disinfection and cleaning
steps.                   During agitation with the air nozzle 76, the After
inspection is complete, each length of    HVAC unit 30, by normal
operation, imparts a neg- return ductwork 10 may be disinfected as
indicated  ative pressure in the ductwork lumen 56, causing by connecting a
disinfectant fogger, such as an   30  net air movement (with suspended
debris) through electronic atomizer, at or near each corresponding  the
ductwork toward the HVAC unit. Also during the distal inlet register 64.
The fogger is left connected  agitating, a rigid borescope 50 is inserted
through to the duct at each distal register only for a time  the same
opening as the hose 74 so that the sufficient to achieve satisfactory
distribution of the  operator can monitor progress of the cleaning.
disinfectant on the interior walls of the downstream   35  All branch ducts
from the main return ductwork duct. The disinfectant should be allowed to
contact  are likewise cleaned, working from the distal end the interior
walls of the duct for a time sufficient to  toward the HVAC unit 30. As the
HVAC unit 30 achieve satisfactory kill of the biological growth  draws the
debris-laden air toward it, the installed thereon. The length of time
required will depend   filter 70 traps the debris as the air passes through
upon the amount of debris deposited on the interior  40  the filter into
the HVAC unit. If the ductwork con- surfaces of the duct and the type and
concentration  tains a heavy build-up of debris, a portable vacuum of the
disinfectant.                               may be used to collect the bulk
of the debris to Next, a debris filter 70 is placed over the     prevent
overloading the filter 70 at the HVAC unit existing air filter 71 on the
HVAC unit 30. After  30. installing the filter 70, the HVAC unit is turned
on.  45  After the high-pressure air cleaning is com- Starting at the
distal end of the return ductwork  pleted, the ducts may be reinspected as
neces- trunk line, a nozzled air hose 74 supplied by a    sary. After
turning the HVAC unit off, the debris- portable air compressor 72 is
inserted into the duct  laden filter may be removed therefrom. After clean-
through the respective access hole or register as  ing, the return ductwork
10 may then be disin- shown in FIG. 3. As the air hose 74 is inserted into
50  fected again, if desired, using the fogger. As in an and urged through
the duct, high velocity air flow  earlier step, such fogging is performed
starting at through the nozzle 76 agitates and dislodges de-   the distal
inlet registers and working toward the bris from the interior surfaces of
the ductwork and  HVAC unit 30. A fogger may also be used to inject causes
the debris to become suspended in the air   into the ductwork a sealant
chemical such as cal- in the duct. A hand-held regulator 96 is provided
55  cium chlorohydrate solution. After drying, the seal- between the air
source 72 and the nozzle 76 to     ant eliminates small leaks that may
otherwise be control the flow of air to the nozzle.             present,
for example, where duct sections are joined together. After disinfection
and sealing, the 6    
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be again inspected if desired.  also includes a cleaning of the HVAC unit,
which After the return ductwork 10 is cleaned, the   may be performed via
any of several known meth- supply ductwork 20 is cleaned. First, if
required,  ods in current practice. small access holes 44-46 are cut in the
supply       As can be seen in this example, the entire ducts 20. Each
access hole is covered with a plug   5   HVAC ductwork in a building may be
cleaned and or cover plate. Next, the HVAC unit 30 is turned off
disinfected via a procedure that is simple and con- and, if preliminary
disinfection of the return duc-  venient to perform and which causes
minimal dis- twork is indicated, the disinfectant fogger is con-  ruption
of normal activity in the building. Also, the nected to a trunk supply duct
upstream of the duct  method of the present invention may be performed to
be cleaned but downstream of the HVAC unit  io  in high-rise buildings on
any floor because the blower.
method is not dependent upon the use of a truck- To begin the procedure,
filter medium  62      mounted vacuum unit. Further, the method of the
should be installed in or over each diffuser or outlet  present invention
utilizes the air-moving capability register 66 connected to the supply
ducts 20 to be  of the HVAC unit during part of the cleaning proce-
cleaned. Before applying the disinfectant, the sup-  15  dure, minimizing
the need to connect bulky equip- ply ducts 20 may be inspected using the
fiber-    ment to the ductwork. Finally, the method of the optics borescope
50, starting nearest the HVAC    present invention includes at Least one
step where- unit 30 and working toward the most distal diffusers  by the
interior walls of the ductwork are inspected, 66 in the supply duct to be
cleaned. After inspec-  permitting the operator to determine which areas
tion is complete, the disinfectant fogger is turned   20  require more
intensive cleaning and to assess the on to inject disinfectant aerosol into
the down-  effectiveness of the cleaning procedure. stream supply ductwork
20. The disinfectant should   In FIG. 8 is shown a modification of the
system be allowed to contact the interior surfaces of the  for agitating
and dislodging debris from the duc- ductwork 20 for a time sufficient to
achieve sat-  twork. A drive means 100 is connected through a isfactory
kill of the biological growth thereon.  25  flexible drive transmission 101
to a brush head To begin the cleaning step, a portable blow-   102. The
drive means by transmitting a rotary drive er/filter unit 84 is connected
to the distal diffuser on  through the connection causes the brush head to
the supply duct to be cleaned and turned on. The  rotate. Depending on the
size of the brush head HVAC unit 30 is also turned on. A high pressure
and the reaction imposed by the connection the high velocity air hose 74
supplied by a portable air  30   brush head will either by simple rotation
or by compressor 72 is inserted into the supply duct to  rotation together
with movement in the duct 56 be cleaned, starting at the portion thereof
nearest  impact on the walls of the duct to cause dislodging the HVAC unit
30 and working toward the blow-     of dust from the walls 58. As described
in relation er/filter unit 84. As the air hose is threaded into the  to
FIG. 3 the ductwork can be inspected by the supply duct trunk line,
accumulated debris is dis-  35  borescope 50 using light source 52. Further
in lodged from the interior surfaces of the duct and  accordance with this
modification, in the structure carried toward the blower/filter unit 84
which traps  as illustrated in FIG 3 the nozzle 76 can be re- the debris on
a large filter as the blower/filter unit  placed with a combined nozzle and
brush sur- draws the air through the filter. To monitor      rounding the
nozzle. By brush is included any form progress, a borescope is positioned
in the same   40  of irregular cleaning device. The brush could be in
opening as the hose. To clean ducts that branch   the form of a ring
mounted on the nozzle which from the trunk line, the blower/filter unit 84
is  ring is rotated by release of the air through the connected to the
distal register on the branch line  nozzle impacting on a drive means to
rotate the before the air hose 74 is inserted into the branch  brush for
example by vanes extending from the line at an upstream location.
45  brush mounting into the peripheral apertures 112 or After all the
supply ducts are clean, they may  by an internal turbine arrangement
connected to be reinspected, if desired, using the fiber-optics  drive the
brush. borescope 50 in the same manner as previously. The blower/filter
unit 84 is then disconnected from  Claims the ductwork. If desired, the
cleaned ductwork may   50 be disinfected again as previously. Also, the
return  1. A method of cleaning accumulated debris from ductwork 10 may be
chemically sealed in the same      the interior surfaces of HVAC ductwork
(10,20), manner as the supply ductwork 20.                     including
agitating the accumulated debris on Upon completing the above procedures,
the         the interior surfaces of the ductwork (10,20) filters 62 are
removed from the diffusers 66. If  55  such that the debris becomes
detached from desired, the diffusers 66 may be cleaned by any of   the
underlying interior surface of the ductwork several methods in common
practice. A thorough        (10,20), thereby causing the debris to become
cleaning of the entire HVAC system in a building      suspended in air in
the lumen (56) of the 7    
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be again inspected if desired.  also includes a cleaning of the HVAC unit,
which After the return ductwork 10 is cleaned, the    may be performed via
any of several known meth- supply ductwork 20 is cleaned. First, if
required,  ods in current practice. small access holes 44-46 are cut in the
supply        As can be seen in this example, the entire ducts 20. Each
access hole is covered with a plug   5   HVAC ductwork in a building may be
cleaned and or cover plate. Next, the HVAC unit 30 is turned off
disinfected via a procedure that is simple and con- and, if preliminary
disinfection of the return duc-  venient to perform and which causes
minimal dis- twork is indicated, the disinfectant fogger is con-  ruption
of normal activity in the building. Also, the nected to a trunk supply duct
upstream of the duct  method of the present invention may be performed to
be cleaned but downstream of the HVAC unit  io  in high-rise buildings on
any floor because the blower.
method is not dependent upon the use of a truck- To begin the procedure,
filter medium  62       mounted vacuum unit. Further, the method of the
should be installed in or over each diffuser or outlet  present invention
utilizes the air-moving capability register 66 connected to the supply
ducts 20 to be  of the HVAC unit during part of the cleaning proce-
cleaned. Before applying the disinfectant, the sup-   15  dure, minimizing
the need to connect bulky equip- ply ducts 20 may be inspected using the
fiber-     ment to the ductwork. Finally, the method of the optics
borescope 50, starting nearest the HVAC     present invention includes at
Least one step where- unit 30 and working toward the most distal diffusers
by the interior walls of the ductwork are inspected, 66 in the supply duct
to be cleaned. After inspec-  permitting the operator to determine which
areas tion is complete, the disinfectant fogger is turned   20  require
more intensive cleaning and to assess the on to inject disinfectant aerosol
into the down-   effectiveness of the cleaning procedure. stream supply
ductwork 20. The disinfectant should    In FIG. 8 is shown a modification
of the system be allowed to contact the interior surfaces of the  for
agitating and dislodging debris from the duc- ductwork 20 for a time
sufficient to achieve sat-  twork. A drive means 100 is connected through a
isfactory kill of the biological growth thereon.  25  flexible drive
transmission 101 to a brush head To begin the cleaning step, a portable
blow-    102. The drive means by transmitting a rotary drive er/filter unit
84 is connected to the distal diffuser on  through the connection causes
the brush head to the supply duct to be cleaned and turned on. The
rotate. Depending on the size of the brush head HVAC unit 30 is also turned
on. A high pressure    and the reaction imposed by the connection the high
velocity air hose 74 supplied by a portable air  30  brush head will either
by simple rotation or by compressor 72 is inserted into the supply duct to
rotation together with movement in the duct 56 be cleaned, starting at the
portion thereof nearest  impact on the walls of the duct to cause
dislodging the HVAC unit 30 and working toward the blow-      of dust from
the walls 58. As described in relation er/filter unit 84. As the air hose
is threaded into the  to FIG. 3 the ductwork can be inspected by the supply
duct trunk line, accumulated debris is dis-  35  borescope 50 using light
source 52. Further in lodged from the interior surfaces of the duct and
accordance with this modification, in the structure carried toward the
blower/filter unit 84 which traps  as illustrated in FIG 3 the nozzle 76
can be re- the debris on a large filter as the blower/filter unit  placed
with a combined nozzle and brush sur- draws the air through the filter. To
monitor       rounding the nozzle. By brush is included any form progress,
a borescope is positioned in the same   40  of irregular cleaning device.
The brush could be in opening as the hose. To clean ducts that branch
the form of a ring mounted on the nozzle which from the trunk line, the
blower/filter unit 84 is  ring is rotated by release of the air through the
connected to the distal register on the branch line  nozzle impacting on a
drive means to rotate the before the air hose 74 is inserted into the
branch  brush for example by vanes extending from the line at an upstream
location.                 45  brush mounting into the peripheral apertures
112 or After all the supply ducts are clean, they may  by an internal
turbine arrangement connected to be reinspected, if desired, using the
fiber-optics  drive the brush. borescope 50 in the same manner as
previously. The blower/filter unit 84 is then disconnected from  Claims the
ductwork. If desired, the cleaned ductwork may   50 be disinfected again as
previously. Also, the return  1. A method of cleaning accumulated debris
from ductwork 10 may be chemically sealed in the same       the interior
surfaces of HVAC ductwork (10,20), manner as the supply ductwork 20.
including agitating the accumulated debris on Upon completing the above
procedures, the          the interior surfaces of the ductwork (10,20)
filters 62 are removed from the diffusers 66. If  55  such that the debris
becomes detached from desired, the diffusers 66 may be cleaned by any of
the underlying interior surface of the ductwork several methods in common
practice. A thorough        (10,20), thereby causing the debris to become
cleaning of the entire HVAC system in a building       suspended in air in
the lumen (56) of the    13                EP0469058B1
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ductwork (10,20); characterised in installing a  9. The method of any of
claims 1 to 7, as used to particle filter (60,62) substantially
transversely  clean return ductwork (10), characterised in across the lumen
(56) of the ductwork (10,20)      that: a particle filter (70) is installed
across the downstream  of the portion of the ductwork         lumen (56) of
the return ductwork (10) down- (10,20) to be cleaned; moving the air
contain-   5  stream of the portion of the return ductwork ing suspended
debris through the ductwork          (10) to be cleaned and between the
portion of (10,20) towards the filter (60, 62), passing the   the returned
ductwork (10) to be cleaned and air through the filter (60,62) and
capturing the   the HVAC unit (30): and that the blower in the debris oil
the filter (60,62)                      HVAC unit, by causing a reduction
of air pres- 10      sure in the return ductwork (10), when the 2. The
method of claim 1, characterised in the         blower is operating, is
employed for moving air step of illuminating and visually inspecting the
containing suspended debris through the re- interior surfaces (58) of the
ductwork (10,20),    turn ductwork (10) toward the particle filter using a
borescope (50), during the agitating.      (70), passing the air through
the filter (70), and 15      capturing the debris on the filter (70). 3.
The method of claim 1 or 2, characterised in injecting disinfectant into
the lumen (56) of the  10. The method of any of claims 1 to 7, as used to
ductwork (10, 20) as an aerosol.                   clean supply ductwork
(20), characterised in that the particle filter (66) is installed across 4.
The method of claim 3, characterised in that  20   the lumen of the supply
ductwork (20) down- the disinfectant is allowed to contact the inte-
stream of the portion of the supply ductwork rior surfaces (58) of the
ductwork (10,20) for a   (20) to be cleaned; a portable blower (84) is time
sufficient to kill substantially all the bio-  connected to all opening in
the supply duc- logical growth present on the interior surfaces    twork
downstream of the portion of the supply (58) of the ductwork (10,20) within
the portion   25  ductwork (20) to be cleaned, and the portable of the
ductwork (10,20) to be cleaned before       blower (84) by causing a
reduction of air pres- beginning the step of agitating tile debris.
sure in the supply ductwork (20) to be cleaned when the portable blower
(84) is operating, is 5. The method of ally of claims 1 to 4, charac-
employed for moving air containing suspended terised in that accumulated
debris is agitated   30  debris through the supply ductwork (20) to- and
detached from the interior surfaces (58) of    wards the particle filter
(66), passing the air the ductwork (10,20) to be cleaned using a
through the filter (66), and capturing the debris high-velocity air jet
(114) impingingly directed   on the filter (66). towards the interior
surface (58) of the duct. 35  11. The method of any of claims 1 to 10,
charac- 6. The method of claim 5, characterised in the         terised in
that all return ductwork (20) of an high-velocity air jet (114) is
delivered from a    HVAC system is cleaned before supply duc- nozzle (76)
on the terminus of a flexible hose     twork (10) of the system is cleaned.
(74), the hose (74) and nozzle (76) are thread- ed into the duct from an
available opening (41   40  12. The method of any of claims 1 to 11,
charac- - 46) in the duct and urged down the lumen         terised in the
step of disinfecting the interior (56) of the duct, and the air is supplied
by a     surfaces (58) of the ductwork (10,20) after re- portable air
compressor (72) connected to the      moving the accumulated debris from
said inte- opposite terminus of the hose (74).                rior surfaces
(58). 46 7. The method of claim 6, characterised in that    1& The method
of any of claims 1 to 12, charac- the jet (114) extends back along the hose
(74)     terised in the step of sealing the ductwork at all acute angle
[err] to the axis of the hose     (10,20) after cleaning using all
appropriate (74) at the location of attachment.                chemical
sealant. 50 8  The method of any of claims 1 to 7, charac-     14. The
method of claim 13, characterised in the terised in the step of installing
a particle filter  chemical sealant is injected into the ductwork (60,62)
across each opening of the ductwork        (10,20) as an aerosol. (10,20)
to be cleaned, for the purpose of pre- venting the unintended escape of
disinfectant  55  15. A method as claimed in any one of claims 1 to aerosol
and debris-laden air from the ductwork     5, characterised in partially
inserting a hose (10,20) during subsequent disinfection and re-     (74),
having an nozzle (76) at its free end moval of debris from the ductwork
(10,20).         through an opening into the ductwork; and    15
EP 0 469 058 B1                    16 supplying pressurised air to the hose
(74) such    durch die Installation eines Partikelfilters (60, 



that the nozzle (76) and hose (74) whip around     62) im wesentlichen quer
zu dem Lumen (56) inside the ductwork (10,20) to agitate the accu-   des
Kanalstrangs (10, 20) abstromseitig des zu mulated debris on the interior
surface of the      reinigenden Kanalstrangabschnitts (10, 20), Be-
ductwork (10,20) so that the debris becomes   s    wegen der den
schwebenden Schmutz enthal- detached from the interior surface of the duc-
tenden Luft durch den Kanalstrang (10, 20) in twork (10,20).
Richtung zu dem Filter (60, 62), Durchflhren der Luft durch das Filter (60,
62) und Auffan- 16. The method of claim 15, characterised in visu-     gen
des Schmutzes auf dem Filter (60, 62). ally inspecting the interior surface
(58) of the   io ductwork (10,20) during the agitating by view-  2.
Verfahren nach Anspruch 1 gekennzeichnet ing through a borescope (50)
inserted through      durch den Schritt der Beleuchtung und visuel- the
same opening as the hose (74).                 len Inspektion der
Innenoberflchen (58) des Kanalstrangs (10, 20) unter Verwendung einer 17.
The method of any one of claims 1 to 4,  15
Hohlraumbetrachtungseinrichtung (50) wahrend characterised in that
accumulated debris is        des Aufwirbelns. agitated and detached from
the interior sur- faces of the ductwork to be cleaned using a     3.
Verfahren nach Anspruch 1 oder 2, gekenn- rotating brush element (102)
moving along the      zeichnet durch das Einspritzen eines Desinfek- duct.
20      tionsmittels in das Lumen (56) des Kanal- strangs (10, 20) als ein
Aerosol. 1& An apparatus for cleaning the debris from the interior surfaces
(58) of HVAC ductwork (10,    4. Verfahren nach Anspruch 3, dadurch gekenn-
20), including agitating means (74, 76) for agi-   zeichnet, daB das
Desinfektionsmittel mit den tating the accumulated debris on the interior
25  Innenoberflachen (58) des Kanalstrangs (10, surfaces of the ductwork so
that the debris        20) aber eine ausreichende Zeit in Kontakt becomes
detached from the underlying interior      kommen kann, um im wesentlichen
den ge- surface of the ductwork thereby causing the        samten
vorhandenen biologischen Aufwuchs debris to become suspended in air in the
auf den Innenoberflachen (58) des Kanal- lumen of the ductwork,
characterised in that  30   strangs (10, 20) innerhalb des zu reinigenden
the agitating means comprises means for sup-       Kanalstrangabschmitts
(10, 20) vor dem Be- plying pressurised air (72), a flexible hose (74)
ginn  des  Schritts der Aufwirbelung  des having one end attached to the
air supply and      Schmutzes abzutoten. a nozzle (76) attached to the
other end of the hose, the nozzle having apertures (110) posi-  35   5
Verfahren nach einem der AnsprOche 1 bis 4, tioned such that when the
source is supplying      dadurch gekennzeichnet, daB der angesam- air to
the hose, the nozzle end of the hose is     melte Schmutz unter Verwendung
eines Hoch- accelerated so that the hose whips around.
geschwindigkeitsluftstrahis (114), der auf die Innenoberfl~chen (58) des
Kanals aufprallend 19. The apparatus of claim 17, characterised in  4o
ausgerichtet ist, aufgewirbelt, und von den In- that the nozzle (76) has a
plurality of apertures  nenoberfl~chen (58) des zu reinigenden Kanal- (110)
that partially reverse the direction of air  strangs (10, 20) abgelost
wird. flow so that air jets extend radially from the axis of the hose and
extend back along the      6. Verfahren nach Anspruch 5, dadurch gekenn-
hose at an acute angle to the axis of the hose.   45  zeichnet, daB der
Hochgeschwindlgkeitsluft- strahl (114) von einer DUse (76) an dem Ende
Patentansprfche                                        eines flexiblen
Schlauchs (74) geliefert wird, der Schlauch (74) und die DUse (76) in den
1. Verfahren zum Reinigen der Innenoberflachen         Kanal von einer zur
VerfOgung stehenden bff- eines Klimaanlagen-Kanalstrangs (10, 20) von   6o
nung (41 bis 46) aus in dem Kanal eingefahrt angesammelten Schmutz, das das
Aufwirbeln          und durch das Lumen (56) des Kanals gescho- des an den
Innenoberflachen angesammelten          ben, und die Luft durch einen an
das entge- Schmutzes in der Art einschlie8t, daB der          gengesetzte
Ende des Schlauchs (74) ange- Schmutz von der darunterliegenden Innenober-
schlossenen  transportablen  Luftkompressor flache des Kanalstrangs (10,
20) abgelost wird,  5S  (72) eingespeist wird. wodurch bewirkt wird, daB
der Schmutz in der Luft in dem Lumen (56) des Kanalstrangs (10,    7.
Verfahren nach Anspruch 6, dadurch gekenn- 20) in Schwebe gebracht wird,
gekennzeichnet       zeichnet, daB sich der Strahl (114) entlang des    17
EP 0 469 058 B1                    18 Schlauches (74) in elnem spitzen
Winkel (#) zu     ge gereinigt wird, bevor der ZufUhrungskanal- der Achse
des Schlauchs (74) an der Befesti-      strang (10) der Anlage gereinigt
wird. 



gungsstelle nach hinten erstreckt. gungsstelle nach hinten erstreckt.
12. Verfahren nach einem der Anspr~che 1 bis 11, 8. Verfahren nach einern
der AnsprUche 1 bis 7,   5   gekennzeichnet durch den Schritt der Desin-
gekennzeichnet durch den Schritt der Installa-    fektion der
Innenoberflachen (58) des Kanal- tion eines Partikelfilters (60, 62) Ober
jeder     strangs (10, 20) nach der Entfemung des an- Offnung des zu
reinigenden Kanalstrangs (10,       gesammelten Schmutzes von den
Innenober- 20) zu dern Zweck, das unbeabsichtigte Ent-       flachen (58).
weichen von Desinfektionsmittel-Aerosol und   1o schmutzbeladener Luft aus
dern Kanalstrang     13. Verfahren nach elnern der Ansprtlche 1 bis 12,
(10, 20) wahrend der anschlieBenden Desinfek-      gekennzeichnet durch den
Schritt der Abdich- tion und Entfernung des Schmutzes aus dem         tung
des Kanalstrangs (10, 20) nach der Reini- Kanalstrang (10, 20) zu
verhindem.                 gung unter Verwendung eines geeigneten che- 15
mischen Abdichtungsmittels. 9. Verfahren nach elnem der Anspr~che 1 bis 7,
wie es fUr die Reinigung des RUckflhrungska-   14. Verfahren nach Anspruch
13, dadurch gakenn- nalstrangs (10) eingesetzt wird, dadurch ge-
zeichnet, daB das chemische Abdichtungsmit- kennzeichnet, daB ein
Partikelfilter (70) Uber    tel als ein Aerosol eingespritzt wird. das
Lumen (56) des RUckf(lhrungskanalstrangs   20 (10) abstromseitig von dem
zu reinigenden     16. Verfahren nach elnem der AnsprUche 1 bis 5,
RUckfUhrungskanalstrangabschnitt  (10) zwi-        gekennzeichnet durch
tellweises EinfUhren ei- schen dem zu reinigenden RUckfUhrungskanal-
nes Schlauchs (74) mit einer DOse (76) an strangabschnitt (10) und der
Klimaanlagenein-      seinem freien Ende durch eine 1ffnung in den heit
(30) installiert wird, und daB das Geblase  25  Kanal, und Zufthren von
Druckluft in den in der Klimaanlageneinheit (30) durch Bewirken
Schlauch (74) in der Art, daB die DUse (76) einer Luftdruckverringerung in
dem RUckfUh-        und der Schlauch (74) innerhalb des Kanal-
rungskanalstrang (10), wenn das Geblase ar-       strangs (10, 20)
umherschwingt, um den auf beitet, dazu eingesetzt wird, um  die den
der InnenoberflWche des Kanalstrangs (10, 20) schwebenden Schmutz
enthaltende Luft zu   3o       angesammelten Schmutz aufzurthren, so daB
dern Partikelfilter (70) bewegen, die Luft durch   der Schmutz von der
Innenoberflache des Ka- das Filter (70) zu f~hren und den Schmutz auf
nalstrangs (10,20) abgelost wird. dern Filter (70) aufzufangen. 1.
Verfahren nach Anspruch 15, gekennzeichnet 10. Verfahren nach einern der
AnsprUche 1 bis 7,  35  durch die visuelle Inspektion der Innenoberfla- wie
es fOr die Reinigung des ZufUhrungskanal-      che (58) des Kanalstrangs
(10, 20) w~hrend strangs (10) eingesetzt wird, dadurch gekenn-      der
Aufwirbelung durch Betrachten durch eine zeichnet, daB das Partikelfilter
(66) Ober das     durch dieselbe 6ffnung wie der Schlauch (74) Lumen (56)
des ZufUhrungskanalstrangs (20)         eingefUhrte
Hohlraumbetrachtungseinrichtung abstromseilig von dem zu reinigenden ZufOh-
40    (50). rungskanalstrangabschnift (20) installiert wird, ein tragbares
Geblase (84) an eine 6ffnung in  17. Verfahren nach einem der AnsprOche 1
bis 4, dem ZufUhrungskanalstrang abstromseitig von        dadurch
gekennzeichnet, daB der angesam- dem zu reinigenden
Zufahrungskanalstrangab-        melte Schmutz unter Verwendung eines rotie-
schnitt (20) angeschlossen wird, und das trag-  45  renden BOrstenelements
(102), das sich dem bare Gebl~se (4) durch Bewirken einer Luft-
Kanal entlang bewegt, aufgewirbelt und von druckverringerung in dem zu
reinigenden Zu-        den Innenoberfllchen des zu reinigenden Ka-
fahrungskanalstrang (20), wenn das tragbare        nalstrangs entfernt
wird. Gebl~se (84) arbeitet, dazu eingesetzt wird, um die den schwebenden
Schmutz enthalten-  so  18. Vorrichtung zum  Reinigen der Innenoberfla- de
Luft durch den ZufUhrungskanalstrang (20)       chen (58) eines
Klimaanlagen-Kanalstrangs zu dern Partikelfilter (66) zu bewegen, die Luff
(10, 20) von dem angesammelten Schmutz, durch das Filter (66) zu f~hren und
den            die eine Aufwirbelungseinrichtung (74, 76) zum Schmutz auf
dem Filter (66) aufzufangen.           Aufwirbeln des an den
Innenoberflachen des 55      Kanalstrangs angesammelten Schmutzes ein- 11.
Verfahren nach einem der Ansprache 1 bis 10,      schlieBt, so daB der
Schmutz von der darunter- dadurch gekennzeichnet, daB der gesamte
liegenden Innenoberfl~che des Kanalstrangs RUckflhrungskanalstrang (20)
einer Klimaanla-      abgelost wird, wodurch bewirkt wird, daB der I
1111111 11111! 11111 11111 111111  10 *   C   L  M   S   *    19
EP 0 469 058 B1                    20 Schmutz in der Luft in dem Lumen des
Kanal-        la tuyauterie (10,20). 



strangs in Schwebe gebracht wird, dadurch gekennzoichnet, daB die
Aufwirbolungseinrich-   4. Proc~d6 selon la revendication 3, caract6ris6
tung  eine Einrichtung zum  ZufUhren von           en ce qu'on laisse le
disinfectant en contact Druckluft (72). einen mit einem Ende an die   5
avec les surfaces int6rieures (58) de la tuyau- Luftversorgung
angeschlossenen  flexiblen        tene (10,20) pendant un temps suffisant
pour Schlauch (74) und eine an dem andere Ende          tuer sensiblement
toute croissance biologique des Schlauches angebrachte DOse (76) auf-
presente sur les surfaces int rieures (58) de la weist, wobei die D~se
Offnungen (110) auf-         tuyauterie (10,20), & I'interieur de la
portion de weist, die so angeordnet sind, daB, wenn die  lo   la tuyauterie
(10,20) a nettoyer, avant le ddbut Quelle Luft an den Schlauch liefert, das
DOsen-    de l'6tape consistant A agiter les d6bris. ende des Schlauches
beschleunigt wird, so daB der Schlauch umherschwingt.                 5
Proc6d6 selon l'une des revendications 1 a 4, caract~ris6 en co quo les
d~bris accumul~s 19. Vorrichtung nach Anspruch 17, dadurch go-  is
sont agitds et ddtachds des surfaces intdrieu- kennzeichnet, daB die DWse
(76) mehrore bff-       res (58) de la tuyauterie (10,20) a nettoyer en
nungen (110) autweist, die teilweise die Rich-     utilisant un jet d'air &
grande vitesse (114) tung der Luftstr6mung umkehren, so daB sich
dinig6 vers la surface int~rieure (58) de la Luftstrahlen  radial von  der
Achse  des           conduite de manibre a heurter colle-ci. Schlauchs weg
erstrecken  und  sich  am   20 Schlauch entlang in einem spitzen Winkel zu
6. Proc~dd solon la revendication 5, caractdrisd der Achse des Schlauch
nach hinten erstrek-        en ce quo le jet d'air I grande vitesse (114)
ken.                                               est distribue depuis une
buse (76) prnvue sur l'extrdmit4 d'un tuyau flexible (74), le tuyau
Revendlcatlons                                25       (74) et la buse (76)
dtant enfilds dans la conduite depuis une ouverture disponible (41- 1.
Proc~dd pour nottoyer des ddbris accumulds          46) mdnagde dans la
conduite et pouss~s sur les surfaces intnioeures d'une tuyauterie      dans
le passage (56) de la conduite, de l'air (10,20) d'un systbme de chauffage,
de ventila-     6tant foumi par un compresseur d'air portable tion et de
climatisation (ou HVAC d'apres la  30   (72) connect6 a l'extr6mit6 opposte
du tuyau nomenclature anglaise heating, ventilation and     (74). air
conditioning) comprenant l'tape consistant a agiter les debris accumules
sur les surfaces  7. Proc~d6 selon la revendication 6, caract~risd
int6nioures de la tuyauterie (10,20) de sorte      on ce quo le jet (114)
s'6tend en sons inverse quo les debris se d6tachent de la surface  3s
le long du tuyau (74) selon un angle aigu (I) intnrieure sous-jacente de la
tuyauterie (10,20),  par rapport A I'axe du tuyau (74) & l'emplace- mettant
ainsi les ddbris en suspension dans        ment de fixation. I'air dans le
passage (56) de la tuyauterie (10,20) ; caractdris6 en ce qu'il consiste a
8  Proc6d6 selon l'une des revendications 1 & 7, installer un filtre &
particules (60,62) sensible-  4o  caractdris6 on ce qu'il comprend  l'6tape
ment en travers du passage (56) de la tuyaute-     consistant a installer
un filtre a particules rie (10,20), en aval de la portion de la tuyaute-
(60,62) en travers de chaque ouverture de la rie (10,20) a nettoyer ; a
deplacer l'air conte-   tuyauterie (10,20) A nettoyer, afin d'4viter une
nant les ddbris on suspension & travers la         fuite involontaire
d'adrosol disinfectant et d'air tuyauterie (10,20), vers le filtre (60,62),
a faire  45  charg4 de d6bris hors de la tuyautenie (10,20) passer l'air a
travers le filtre (80,62) et a captu-  au cours de la desinfection
ult~rieure et de rer les ddbdis sur le filtre (60,62).
l'6limination ult~rieure des ddbris depuis la tuyauterie (10,20). 2.
Proc6d4 solon la revendication 1, caractdris6 en ce qu'il comprend l'4tape
consistant a   so  9. Proced6 selon l'une des revendications 1 & 7,
6clairer et a inspector visuellement les surfa-    utilise pour nettoyer
une tuyauterie de retour ces interieures (58) de la tuyauterie (10,20) en
(10), caract~ris6 en ce quo: un filtre & parti- utilisant un endoscope (50)
au cours de l'agita-   cules (70) est install6 on travers du passage tion.
(56) de la tuyauterie de retour (10), en aval de 55      la portion de la
tuyauterie de retour (10) I 3  Proc"d4 selon la revendication 1 ou 2,
caracte-     nottoyer et entre la portion de la tuyauterie de ris6 en ce
quo l'on injecte un desinfectant,       retour (10) a nettoyer et l'unite
de HVAC (30); sous forme d'a~rosol, dans le passage (56) de      et en ce
quo la souffleuse de l'unit6 de HVAC, C  .    21                 EP 0 469
058 B1                     22 en provoquant une reduction de la pression
ture mdnag6e dans la tuyauterie; et en ce quo 



d'air dans la tuyauterie de retour (10), lorsque    l'on fournit de l'air
sous pression au tuyau (74) la soufflouse fonctionne, est utilis6e pour de-
de fagon A co quo la buse (76) et le tuyau (74) placer l'air contenant les
ddbris on suspension      tournent vivement a l'intdrieur de la tuyauterie
I travers la tuyauterie de retour (10) vers le   5   (10,20) pour agiter
les d6bris accumulds sur la filtre & particules (70), faire passer l'air &
tra-  surface int~rieure de la tuyauterie (10,20), de vers le filtre (70)
et capturer les ddbris sur le   sorte quo les ddbris so ddtachent de ia
surface filtre (70).                                        int~rieure de
la tuyauterie (10,20). 10. Proc~d6 selon l'une des revendications 1 a 7,
1o  16. Proc~dd selon la revendication 15, caractdris6 utilisd pour
nottoyer une tuyauterie d'alimenta-     en co qu'on inspecte visuellement
la surface tion (20), caract~ris4 en co quo le filtre a         intdrieure
(58) de la tuyauterie (10,20) au cours particules (66) est instal l en
travers du passa-    de l'agitation en l'observant a travers un on- ge de
la tuyauterie d'alimentation (20), en aval     doscope (50) ins~rd a
travers la m6me ouver- de la portion de la tuyauterie d'alimentation   is
ture quo le tuyau (74). (20) a nettoyer ; en ce qu'une souffleuse porta-
ble (84) est connecteo a une ouverture mdna-     17. Proc~d6 solon l'une
quelconque des revendi- g6e dans la tuyauterie d'alimentation, en aval
cations 1 a 4, caracteris6 en ce quo les d~bris de la portion de la
tuyauterie d'alimentation        accumul~s sont agit6s et d~tachds des
surfa- (20) & nettoyer, et en ce. que la souffleuse   20    ces interieures
de la tuyauterie a nettoyer en portable (84), en provoquant une r~duction
de        utilisant un 6lment A brosse rotative (102) se la pression d'air
dans la tuyauterie d'alimenta-     ddplagant le long de la conduite. tion
(20) a nettoyer, lorsque la souffleuse por- table (84) fonctionne, est
utiliade pour deplacer  1& Appareil pour nettoyer les d6bris des surfaces
l'air contenant les ddbris en suspension a tra-  25.  intdrieures (58)
d'une tuyauterie de HVAC vers la tuyauterie d'alimentation (20) vers le
(10,20) comprenant des moyens d'agitation filtre a particules (66), faire
passer l'air & tra-  (74,76) pour agiter les debris accumules sur vers le
filtre (66) et capturer les ddbris sur le   les surfaces int~rieures de la
tuyauterie, de filtre (66).                                        fagon A
co quo les ddbris se ddtachent de la 30      surface intdrieure
sous-jacente de la tuyaute- 11. Proc6dM solon l'une des revendications 1 A
10,      rie, entralhant ainsi la suspension dans l'air caracteris4 on ce
quo toute la tuyauterie de         des d~bris dans le passage de la
tuyauterie, retour (20) d'un systfme de HVAC est net-
caractfris6 on ce quo les moyens d'agitation toy~e avant de nottoyer la
tuyauterie d'alimen-      sont constituds par des moyens (72) pour four-
tation (10) du systfme.                     35       nir de l'air sous
pression, un tuyau flexible (74) pourvu d'une extrdmit6 fixWe a
l'alimentation 12. Proc6d6 solon l'une des revendications 1 & 11,      en
air et d'une buse (76) fix6e a l'autre extr6- caractfris6  en  co qu'il
comprond  l'6tape          mite du tuyau, la buse 6tant pourvue d'ouver-
consistant A d~sinfecter les surfaces int6riou-      tures (110)
positionndes de telle sorte quo, res (58) de la tuyauterie (10,20) aprbs
avoir  4o    lorsque la source fournit de l'air au tuyau, la dlimin4 les
d6bris accumul6s sur les surfaces        buse & 1'extrdmit6 du tuyau est
acc~l~r6e de int~rieures (58).                                   fagon a ce
quo le tuyau toume vivement. 13. Proc~d6 solon l'une des revendications i a
12,   19. Appareil solon la revendication 17, caractMris4 caract~ris6 en ce
qu'il comprend  l'Ntape   45       en co quo la buse (76) est pourvue d'une
consistant a former hermetiquement la tuyau-         pluralitf d'ouvertures
(110) qui inversent par- toere (10,20) apres nettoyage, en utilisant un
tiellement la direction de l'Mcoulement d'air, de 6tanchdifiant chimique
appropri6.                   sorto quo des jets d'air s'fetndent
radialement depuis l'axe du tuyau et s'etendent en sens 14. Proc~dd selon
la revendication 13, caract6ris6   so  inverse le long du tuyau, solon un
angle aigu en ce quo l'6tanchdifiant chimique est injecte       par rapport
a l'axm du tuyau. dans la tuyauterie (10,20) sous forme d'aero- sol. 15.
Proc~d6 solon l'une quelconque des revendi-  55 cations 1 a 5, caract~ris6
en ce quo l'on insbre partiellement un tuyau (74), pourvu d'une buse (76) &
son extremitW libre, & travers une ouver- 12    


