1 ,MAY . | NDOOR Al R DUALI TY CONTROL Background of the Invention This

I nvention relates to the control of an indoor air conditioning unit having
an air filtration systemwithin the unit. Indoor air conditioning units
now include various air filtration systems which filter the aitt S5pHa¥i AS
through the units. These air filtration systens typically require that at
5 least a fan be activated so as to circulate air through a filter which
renoves inpurities in the air such as dust, odors, or volatile chenica
conpounds. The filters that renove these inpurities usually require sone
form of activation in ordeINDOOR AR QUAIITY CONPBREOIL ve filtering
capabilities. In the case of passive filters, this may only require the
activation of a fan so as to circulate air through the filter. In the case
of ot her 10Backgroyundpfthe insention ch as el ectrostatic filters and
photocatalytic filters, there may be a need to activate particul ar
filtering mechanisns. It is desirable that any of the aforenentioned
filters be PipimRhtict RlateG!thy adrdd] Bh&DindbdeaiRédnditiviling init Raving SO
deteriorates. It is, however, not always possible to easily read the

di spl ay of Glatipn pystem watinthedndy a unit so as to thereby activate air 15
filtration. This may be especially true for an air conditioning unit
nounted relatively high on a wall wherein a renote control is often used
to read thelndoadiii éanditiciBgs uiiit&chowdirickue vatidus.aid filtratiodbyterposhichififtet hat an
occupant of a room being heated or _cooled by the air conditioning unit
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the activation of a fan so as to circulate air through the filter. In the case of other
10 types of filters such as electrostatic filters and photocatalytic filters, there may be a

need to activate particular filtering mechanisms.

It is desirable that any of the aforementioned filters be appropriately activated when
the air quality in a room deteriorates. It is, however, not always possible to easily
read the display of conditions measured by a unit so as to thereby activate air

i 15 filtration. This may be especially true for an air conditioning unit mounted relatively
high on a wall wherein a remote control is often used to read the conditions measured
by the unit. It is also possible that an occupant of a room being heated or cooled by
the air conditioning unit would not even react to poor air quality. In this regard, the
occupant may be quite aware of comfort level such as temperature but not have any

20  idea as to air quality level. Furthermore, the air fiitration system may simply not be

activated when the room or space is unoccupied. While this latter situation may be
appropriate for unoccupied times, there will nonetheless be a period of time before the
quality of air is brought to within allowable limits following occupancy and activation

of the air filtration system within the unit.



2 MAY 2005 Summary of the Invention The present invention provides an air
conditioning unit with an air filtration system that is automatically
activated any tinme of the day or night when the neasured air quality in a
space drops below pernissible limts. The around-the-clock air fil tﬂst MaX 2008
capability is preferably an automatic node of operation which may be

sel ected when 5 progranmm ng the operation of the unit. The air filtration
systemincludes an air contam nant sensor preferably nounted within the

unit in such a manner so as to be able to sense the air surrounding the

unit. The &unmantodrhieriaméntidansor i s connected to a mcroprocessor control
t hat has been progranmmed to periodically read the sensor so as to

determ ne whether the air quality in the room has dropped to a | evel
requiring t 1 | ' e JNr- T o Sif it} k The

t hus activa'it;l-ga'd)]r gsle?ﬁbib telrngjl?(r)\geifrir%sloz{r%l %ﬁéor{ﬁﬁﬁéﬁgh Etlhgeb éts Fheggéﬁsé&l

cont am nantthatay eltoimascallgactieddedapoiine offterdaytonaight swhen tied measukahat | s
acceptable. Brief Description of the Draw ngs_For a 4_&1 Icfjr und {st,andi ng of
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provi de$ eigrogmannsiag €@ operation@lf dek wiir. Tie ar Siaten systerhiimdiuddsanami t i s
nmounted; Figure 2 illustrates an air filter located wthin the air flow
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10 activation of one or more air filters in the unit. The thus activated air filters remaip on
until such time as the sensed contaminant level has reached a point where the air

quality level is acceptable.

Bnef Descnption of the Drawings
For a fuller understanding of the present invention, reference should now be made to
the following detailed description taken in conjunction with the accompanying

15 drawings wherein:

Figure | illustrates an indoor air conditioning unit which provides either heated or

cooled air to a space in which the unit is mounted;
Figure 2 illustrates an air filter located within the air flow path of the unit in Figure 1;

Figure 3 is a block diagram of a microprocessor control system within the unit of

20  Figure 1 that is connected to the filter of Figure 2; and

Figure 4 is a flow chart of the process used by the processor of Figure 3 so asto

activate the filter of Figure 2.



Referring to Figure 1, an air conditioning unit 10 is seen to include an
inlet I I and an outlet 12 wherein air is brought in through the intake 11
and processed before exiting at the outlet 12. The air nay be fil ﬁ%‘\r’ _
before exiting at the outlet 12 or it nhy be filtered in conjunctden tzws
bei ng heated or cooled by the unit. It is to be appreciated 5 that the air
conditioning unit 10 may be a so called hi-wall unit nounted high on a

wall within a roomthat is to be heated or cooled. Such units normally
include a renote control 14 that is selectively activated by a person so
as to communicate wth a receiver 16 on the unit. Referring nowto Figure
2, an air 0 is.illustrated as being 10 nounted near the
ai r i nt ake <IN AL E82unit so as to thereby sense the
degree or anount of cont am nants in the air surrounding the unit. It is to
be appreciated that the sensor may be nounted el sewhere either inside or
out si de of Rdfanngmmﬁgme 1 Enezinanditionggmmit 1 heweandp ibdudgighinist 14 @andsrur e
that the sen 0. measur e nt am napt i.n_the r .t hat..can be
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dust to other types of contaninants including odors or volatile chem cal
conpounds. ftdreinx@npmesess withibeing lidated arteooled oy dhe wiit. It is|te be apprecipede it i s
filtered befo 20 heat or ,cool ed,,by. coi uc S i f _heating
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the air. On the other hand, it may be a type of filter that requires

speci fi ¢ actempte ¢antrol Thihat wmﬁledtl‘tﬁéy activategfbyceparsanrsotasje sommuaicaty Wik fat i ¢
filters 3'68h0t01|qc @ XLPIC filters. 25 Referring nowto Figure 3, a
processor PG WP as bei ng connected to the receiver 16 and the
cont am nant sensor 20. The processor is operative to send 4 NMAY

appropriate signals to a filter control 32 or a fan control 34 as nay be
requi red. | Referring now to Figure 2, an air contaminant sensor 20 is illustrated as being

10  mounted near the air intake 11 of the air conditioning unit so as to thereby sense the
degree or amount of contaminants in the air surrounding the unit. It is to be
appreciated that the sensor may be mounted elsewhere either inside or outside of the
unit 10. The mounting must however be such as to assure that the sensor 20 measures
contaminants present in the air that can be processed by the unit 10. The air

15  contaminant sensor may furthermore be any of a number of different types of sensots
that measure anything from dust to other types of contaminants including odors or

volatile chemical compounds.

A fan 22 causes air to flow through an air filter 24 where it is filtered before being

20  heated or cooled by coils such as 26 if heating or cooling is required. It is to be
appreciated that the air filter 24 may be passive and not require any particular
activation in order to filter the air. On the other hand, it may be a type of filter that
requires specific activation. This would be true of certain types of electrostatic filters

or photo catalytic filters.

25  Referring now to Figure 3, a processor 30 is illustrated as being connected to the

receiver 16 and the contaminant sensor 20. The processor is operative to send



particular, the processor will be responsive to a particul ar node sel ection
received fromthe receiver 16 so as to thereafter analyze sensed
measurenents of contaminants in the air fromthe sensor 20. The processor
will activate the fan control 34 and if 45 necessary the filter corn OHA?Z'\MS.
when the sensed neasurenents indicate that the sane is required. Referri n{:;
now to Figure 4, a flow chart of the process executed by the processor 30
so as to send appropriate control signals to the fan control 34 and the

filter control 32 is illustrated. The process begins with a step 40
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person operating the renmote control 14, then the processor will proceed
out of stepndlie 2if &y thelsensped0d. pﬁhdnpmoesaomébawzatﬂh@femr‘:@ueghlﬁf and iIf| r ead
the air .contam na 5 ste

hoced. | tho MedfsaRthe HE el a2 Sty e ShR ricusuiempenfaprits o e e ¥

i ncl ud| ng &eq'ﬁiséd sensor O a nore sophisticated sensor that detects other
types of inpurities in the air that may need to be filtered. In any event,
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in step 44 to step 46. The processor inquires in step 46 as to whether the
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proceed al othg yes path to a step 42. The processor will read the air contaminant sensor 20 in a

15 step 42. As has been previously noted, the air contaminant sensor can be any of a
variety of sensors including a dust sensor or a more sophisticated sensor that detects
other types of impurities in the air that may need to be filtered. In any event, the air
contaminant sensor will produce a value that can be compared with an allowable or
acceptable limit for the particular sensed value. This allowable limit 1s obtained by

) 20  the processor in a step 44. This limit may be a constant or a limit that vanes with
time. In the latter case, the processor will read the current time from a system clock
associated with the processor and compute the allowable limit. The computation can
itself be either a table look up of allowable air quality limits with respect to time or it
may be an algorithmic formula. In any event, the processor proceeds from having

25  obtained the allowable air quality limit in step 44 to step 46. The processor inquires
in step 46 as to whether the measured air quality as sensed in step 42 is outside the
allowable limit obtained in step 44. In the event that the sensed or measurement of
contaminants is within allowable limits, then the microprocessor will proceed along

the no path back to step 40.



the no path back to step 40. 5 L5MAY ~""5 Assum ng however that the sensed
measurenent of contam nants is outside the allowable limt, then the
processor will proceed out of step 46 to a step 48 and inquire s to
whether the fan 22 is on. This will nerdly be a check of the fan?kﬁdﬁﬁﬁlzﬂg
to ascertain whether the fan is in fact on. In the event that the fan is
not on, then the 5 processor will proceed to step 50 and activate the fan
control 34. The processor will next proceed in a step 52 to activate the
filter control 34 if the filter 24 within the unit requires such an
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time attract and filter contaminants such as dust in the air. On the other hand, if the filter
15 24 is for instance a photo catalytic type of filter requiring the activation of ultraviolet
lamps, then the lamps and associated filter apparatus will be activated by the filter

control 24 in response to the command from the processor 30 in step 52.

The processor proceeds from step 52 to again read the air contaminant sensor 20 in a
step 54 before obtaining the allowable air quality limit in step 56. The allowable limit
) 20 may in fact change during the time that commanded air filtering is occurring. In this
latter case, the allowable limit will be computed each time the processor executes step
56. In any event, the processor proceeds to step 58 and determines whether the
measured air quality is outside the allowable limit. In the event that air quality
remains outside the allowable, the processor will proceed to step 60 wherein a time
25  delay is introduced before returning to step 54. It is to be appreciated that the time
delay will be chosen so as to allow for a sufficient amount of time to elapse where air
filtration can occur before reading the contaminant sensor 20 again in step 34. The
processor will again read the sensor 20 in step 54 , obtain the allowable limit in step
56 and thereafter determine whether air quality is outside the allowable limit in step

30  58. Assuming that at some point in time the air filtration by the filter 24 will produce



delay will be chosen so as to allow for a sufficient anbunt of tine to

el apse where air filtration can occur before reading the contam nant
sensor 20 again in step 54. The processor will again read the ?ﬁtr};or 20 in
step 54, obtain the allowable linit in fep 56 and thereafter MAY DS
whether air quality is outside the allowable imt in step 30 58. Assum ng
that at sonme point in tinme the air filtration by the filter 24 will produce
6 5 MAY 2M5 acceptable air quality, then the processor will proceed al ong
the no path_out of step .58 to a step 62 and elimnate fan demand required
by the pr oc@é’gpt&%elgi‘r ltyy thepthg grog S%WIIE‘HBF@Q{EL‘I”@&ET H%Pa‘?'rﬂé“@ FRP ggti on
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step 52. Thsuchratherseqnreprentse die ptoaessct Prateeds et bimplo2tto sepdd abd wherei n t he
process of EFiqure 4 wi/l]| agai e.inplenented as Long as the automatic air
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oper at i on osuwe Mnanneiep endaireyioadly actyvatidherstepddr dihe pnecesdoapromydsiorne
requiregd, of th i r. conditionin nit suc s heat.i,ng or. cooling.
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Wi t hout dep@dlp 43Ghd H1QGMEAEair FRLRBn FhodetBmhih¥ @Akdted. Accordingly, the
foregoing description of the preferred enbodinent is to be limted only by
the follow ng clainms and equivalents thereto. 0 5 MAY 2005 7 WHAT IS

CLAIMED 1S It is to be appreciated that a preferred embodiment for an automatically activated

indoor air filtration system within an air conditioning unit has been disclosed. The-
automatic mode of operation occurs independently of any other operations that may
15  berequired of the air conditioning unit such as heating or cooling. Alterations and
modifications to the thus disclosed system may occur without departing from the
scope of the invention. Accordingly, the foregoing description of the preferred

embodiment is to be limited only by the following claims and equivalents thereto.



1. An air filtration systemwithin an air conditioning unit, said spMatth
conprising: a sensor for sensing contamnants in the air in the space being
heated or cooled by the air <conditioning unit; an air filter within the
air conditioning unit; a fan for noving air through the air filter within
the air conditioning unit; a receiver for receiving control information for
the air conditioning unit where the contrfol information includes a

sel ection of the operating nodes of the air conditioning unit; and a
processorweRer et ¢ VAINeDNSt € when the control information received by said
receiver includes a command for an automatic air filtration node of
operation, whereby the processor is thereafter responsive to the sensor so
as to activate the fan to nove air through the filter at any tinme of day
or night as | dndnadr fillretigosys@mdwitlin anair aondt@ting urdt, saiflisydteracomprisingle  of
operation is noted.as having been received fromthe receiver. 2. The air
filtration syStSHOHfOTEFATHR CIARRIET in t %?‘H‘“a&'? SHACF @Pgﬁﬁaé?q\j?f Oéﬂ bé{irt]*fe ar
filter ca@hdi@bningigitiwherein said processor is operative in response to said
sensor to turn on the air filter control so as to electronically activate
the air filternad fililgywithin the pir candigeniagtiem wit hin an air conditi oni ng
unit, said syst 1 Sk Nk I [ Lnants in the air
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node of operation wherein said processor is operative to read the sensor
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exceeds tthme ofslagoedighhatdong as the gerainand/for ambdtomatic ahEhsition mode of opeeaioaiis
quality Ii ti wherein said processor is operative to
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2. The air filtration system of claim 1, wherein said air filter includes an air filter control

and wherein said processor is operative in response to said sensor to turn on the air filter control

so as to electronically activate the air filter.

3. An air filtration system within an air conditioning unit, said system comprising:

a sensor for sensing contaminants in the air in the space being heated or cooled by the air
conditioning unit;

an air filter within the air conditioning unit;

a fan for moving air through the air filter within the air conditioning unit; and

a processor responsive to the sensor so as to activate the fan to move air through the filter
at any time of day or night when said processor is in an automatic air filtration mode of operation
wherein said processor is operative to read the sensor and compare a read value from the sensor
with a stored indoor air quality limit, said processor being furthermore operative to activate the
fan to move air through the filter when the read value from the sensor meets or exceeds the
stored indoor air quality limit and wherein the stored air quality limit varies with time and
wherein said processor is operative to compute the air quality limit before comparing the read

value from the sensor with the computed air quality limit.



value fromthe sensor with the conputed air quality limt. 5 NMNAY %%ﬂa %
4. The air filtration systemof claim3, wherein said processor is AY 2005
operative to periodically read the sensor follow ng the activation of the
fan and conpute the air quality limt and conpare the read value formthe
sensor with the conputed air quality limt. 5. An air filtration system

Wi thin an air conditioning unit, said systemconprising: a sensor for
sensing contam nants in the air in the space being heated or cooled by the
air conditioning unit; an air filter wwthin the air conditioning unit; a
fan for noving air through the air filter wwthin the air conditioning unit;
and a processar. Trespdilghen gystetnhd chimSowhemeinasid proastdriaderitive té periddicaltpve

air through,the filter .at any.tine ay _or night when said processor is
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oper at i veht eal @alde Fdth the B&ER6r Wil tHeQORPHRA airlg@asdy vialiue from the sensor with
a stored indoor air quality limt, said processor being furthernore

operative to activate the fan to nove air through the filter when the read
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and wherein said processor 1s operative to per

fol | owi ng t he aaensov &trisensimg cankeanihants @rtble gioimphe epach being hehtedhdrueolet bly thehedr
stored indoQr. air guality limt and to send a signal to the fan control
i ndi cat i ng"WHEN"EHE sensed value fromthe sensor neets or exceeds the

stored air quahiainfiller Within the air conditioning unit;

a fan for moving air through the air filter within the air conditioning unit; and

a processor responsive to the sensor so as to activate the fan to move air through the filter
at any time of day or night when said processor is in an automatic air filtration mode of operation
wherein said processor is operative to read the sensor and compare a read value from the sensor
with a stored indoor air quality limit, said processor being furthermore operative to activate the
fan to move air through the filter when the read value from the sensor meets or exceeds the
stored indoor air quality limit and wherein said processor is operative to periodically read the
sensor following the activation of the fan and compare the read value with the stored indoor air
quality limit and to send a signal to the fan control indicating when the sensed value from the

sensor meets or exceeds the stored air quality limit.





