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( 57 ) ABSTRACT 
The invention provides a system for regenerative air puri 
fication and a method thereof . The system includes a set of 
gas sensors , a processor , an adsorption gas filters with TiO2 
( or TiO2 mixed activated carbon material ) coated on the 
outer surface , a set of auto valves , a set of UV lamps , and a 
heater near the adsorption filter . The processor is configured 
to receive input data from the gas sensors and to control the 
system . During an air cleaning phase , the air is ventilated 
through the adsorption filter and VOCs are trapped therein . 
During a regenerative phase , the UV lamps and heater are 
turned on and the adsorption filter media will be cleaned up 
via the combined approaches including the heating of the 
heater , photo - catalytic oxidation and a reversed air flow . 

8 Claims , 10 Drawing Sheets 
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REGENERATIVE AIR PURIFICATION effective air cleaning technologies , but there is insufficient 
SYSTEM AND METHOD information regarding long - term performance and proper 

maintenance . 
Accordingly a need exists in the art for improved tech Matter enclosed in heavy brackets [ ] appears in the 5 5 niques for air purification technologies and evaluation . original patent but forms no part of this reissue specifica 

tion ; matter printed in italics indicates the additions SUMMARY made by reissue ; a claim printed with strikethrough 
indicates that the claim was canceled , disclaimed , or held The present invention address the problems by providing 
invalid by a prior post - patent action or proceeding . 10 regenerative air purification technology , which is based on 

the combination of different air purification technologies for 
FIELD use in residential or commercial HVAC systems . During the 

air cleaning phase , the air is ventilated through the pre The present invention relates generally to air purification particle filter , “ HEPA ” filter or a high efficiency filter with technology and more particularly to systems and methods 15 nano - material fibers ( HENF ) and combined activated carbon for regenerative air purification technology in commercial , adsorption filter with photo - catalytic oxidation ( PCO ) residential , and industrial buildings . devices via a well designed manifold tube , in which the 
BACKGROUND particles ( dust , pollen , some mold spores , etc . ) will be 

20 captured on the pre - particle filter and “ HEPA ” or “ HENF ” 
People on average spend about 90 % of their time indoors . filter materials and VOCs ( formaldehyde , acetaldehyde , and 

The quality of air in office , residential , school , and industrial ketones , etc . ) are trapped by the adsorption filter ( such as 
buildings can significantly affect the health and productivity activated carbon ) . During the regenerative phase , the situ 
of building occupants . Sick buildings , toxic molds , epidem - ated adsorption filter media will be cleaned up via a com 
ics of asthma allergies , have made indoor air quality critical , 25 bined approach including a heater , PCO technology and a 
in which Volatile organic compounds ( VOCs ) are among the reversed air flow as system one in the present invention , or 
most abundant chemical pollutants in the indoor air accord - the situated adsorption filter media ; will be cleaned up via a 
ing to WHO [ 1 ] and USEPA [ 2 ] . The problems include eye ; combined approach including a heater ; a PCO technology ; 
nose ; and throat irritation , headache , recurrent fatigue , and a reversed air flow and the pre - particle filter and 
drowsiness , dizziness , and reduced power of concentration 30 “ HEPA ” or “ HENF ” filter materials will be cleaned up via 
[ 3 ] . a reversed air flow as a system two in the present invention . 

Therefore , for commercial residential and industrial A set of nano - technology gas sensors were positioned 
buildings , providing a good ventilation system with air - within a compartment to identify the suitable gas concen 
purification device is a key to provide better indoor air tration ( such as TVOC ) ; there are a number of the advanced 
quality ( IAD ) and to save energy . Many advanced technolo - 35 gas sensor technologies available including but not limited 
gies related to air purification devices for removal of pol - to ) metal oxide sensor ; photo ionization detector ; electro 
lutants from indoor air have recently been developed . These chemical sensor ; fiber - optical sensor and differential mobil 
air purification devices includes removal of particulate and ity spectrometry . The Nano - Technology with metal oxida 
gaseous that may be installed in the ductwork of building tion approach will be focused due to the selectivity ; 
central heating , ventilating , and air - conditioning ( HVAC ) 40 sensitivity ; reliability ; and practicability of the required by 
system to clean the air , or a kind of portable room air gas sensor in present invention . A signal from the gas 
cleaners that can be used to clean the air in a single room or sensors will be sent to control panel which then sends a 
in specific areas . signal to auto valves system , which is built for controlling 

There are two types of air - cleaning approaches commonly the switch between the air cleaning phase and the regenera 
being used , one are mechanical air filters , such as high 45 tive phase . 
efficiency particulate air ( HEPA ) filters that remove particles 
by capturing them on filter materials , or electronic air BRIEF DESCRIPTION OF THE DRAWINGS 
cleaners such as electrostatic precipitators that use a process 
called electrostatic attraction to trap particles . Another type The following description , given by way of example and 
of air - cleaning device is air purification such as gas - phase 50 not intended to limit the present invention solely thereto , 
adsorption filter designed to remove gases and odors by will best be understood in conjunction with the accompa 
either physical or chemical processes . Specifically , the tech - nying drawings in which : 
nology of gaseous removal air purifications include an FIG . 1 , a three dimensional concept of System One 
activated carbon adsorption filter ( ACA ) , photo - catalytic showing the air cleaning phase of RAPT ( regenerative air 
oxidation ( PCO ) devices , ultraviolet photocatalytic oxidiza - 55 purification technology ) according to an embodiment of the 
tion ( UV - PCO ) , plasma ionization approach ( PIA ) , ozone present invention ; 
ionization approach ( OIA ) , soil filtration technology ( SFT ) , FIG . 2 , a diagram of System One showing the air cleaning 
etc . The effectiveness of applying these techniques varies phase of RAPT ( regenerative air purification technology ) 
widely , some air cleaners are largely ineffective , and some according to an embodiment of the present invention ; 
produce harmful by - products . 60 FIG . 3 , is a diagram of System One showing the regen 

A state - of - the - art review of all kinds of air purification erative phase of RAPT ( regenerative air purification tech 
technologies has been taken through over 160 scientific nology ) according to an embodiment of the present inven 
literatures [ 4 ] . The conclusions indicated that ( 1 ) none of the tion ; 
current technologies was able to effectively remove all FIG . 4 , a three dimensional concept of System Two 
indoor pollutants and many were found to generate unde - 65 showing the air cleaning phase of RAPT ( regenerative air 
sirable by - products during operation , ( 2 ) Particle filtration purification technology ) according to an embodiment of the 
and sorption of gaseous pollutants were among the most present invention ; 
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FIG . 5 , a diagram of System Two showing the air cleaning cleaning air phase ( FIG . 2 ) to the regenerative phase ( FIG . 
phase of RAPT ( regenerative air purification technology ) 3 ) for regenerating the adsorption filter . Detailed description 
according to an embodiment of the present invention ; is given below . 

FIG . 6 , is a diagram of System Two showing the regen - As shown in FIG . 2 of System One , during the air 
erative phase of RAPT ( regenerative air purification tech - 5 cleaning process , auto valves 202 and 203 are opened and 
nology ) according to an embodiment of the present inven - auto valves 200 and 204 are closed . UV lamps 500 and 501 
tion ; on PCO technology are turned off . The air will flow around 

FIG . 7 , is a block diagram of the regenerative air purifi the adsorption filter ( 301 and 300 ) and penetrated into the 
cation package on HVAC system according to an embodi adsorption media ( 300 ) . 

10 In the exemplary embodiment , a plurality of gas sensors ment of the present invention ; 600 and 601 are mounted on the surface of Tio , ( 301 ) in the FIG . 8 , is a diagram of sensors and control valves system package 100 , the gas sensors 600 and 601 are configured to used in an embodiment of the present invention ; detect chemical compounds ( such as high sensitive TVOC ) FIG . 9 , is a flowchart showing the operation of an for controlling the timing of the regenerative phase . During 
embodiment of then present invention of System One in the 15 air cleaning phas one in the 15 air cleaning phase , when sensors ( 600 , 601 ) detected con air cleaning phase and the regenerative phase . centration of chemical compounds ( such as TVOC ) on the 

FIG . 10 , is a flowchart showing the operation of an surface of material ( 301 ) is higher enough and reached the 
embodiment of then present invention of System Two in the upper threshold , the signals from the gas sensors ( 600 and 
air cleaning phase and the regenerative phase . 601 ) will be sent to control panel 900 . The process on the 

20 control panel will send a signal to ( lie auto valves system , 
DETAILED DESCRIPTION letting the system change from the cleaning air phase to the 

regenerative phase for regenerating the adsorption filter 
In the present disclosure , like reference numbers refer to ( 300 ) , in which auto valves 202 and 203 will be indicated to 

like elements throughout the drawings , which illustrate close and auto valve 200 and 204 will be indicated to open 
various exemplary embodiments of the present invention . 25 or partially open . The direction of valve 201 will be 
There are two systems proposed in the present disclosure , changed . 
the key difference between both systems is that System One FIG . 3 of System One shows the system regenerative 
( FIG . 1 and FIG . 2 , FIG . 3 ) only regenerate the cylinder type phase . During the system regenerative process , auto valve 
of a gas adsorption filter , and System Two ( FIG . 4 . and FIG . 202 and 203 are closed ( or 203 is partially closed ) and the 

egenerate all filters including the pre - filter . 30 auto valve 200 and 204 are opened ( or 204 partially opened ) . 
the HEAP or HENF filter , and the gas adsorption filter . UV lamps 500 and 501 on PCO technology are turned on ; 
As shown in FIG . 1 and FIG . 2 , the present invention of the heater ( 700 ) in the central location of the adsorption filter 

System One in the regenerative air purification package media ( 300 ) is turned on . In the exemplary embodiment , 

includes a rectangle device box ( 100 ) , a pre - filter ( 101 ) , a during the regenerative phase , the inside of the adsorption 
* 35 filter media ( 300 ) will be heated up through the heater 700 HEAP or HENF filter ( 102 ) and a gas adsorption filter to make contaminant compounds to be easily desorbed from ( cylinder type , 300 ) will be installed in the device box . TiO2 gas adsorption filter media ( 300 ) . The reversed air flows into or Tio , mixed with activated carbon material ( 301 ) will be the center of the adsorption filter ( 300 ) and is penetrated coated on the outer surface of the adsorption filter cylinder from inside onto outside of the adsorption media ( 300 and fror 

( 300 ) as a reaction surface for PCO technology . The heater 40 301 ) , the air flow rate is controlled by auto valves 203 , 204 , 
device ( 700 ) that is installed in the central location of the and 202 . The chemical compounds in heated adsorption 
adsorption filter cylinder ( 300 ) is used as a part of the media ( 300 ) will be activated and pushed out from the 
regenerative function . The air duct ( 801 ) in the central adsorption media ( 300 and 301 ) through reversed airflow . 
section is configured for delivering cleaned air and the side During the regenerative phase , ( FIG . 3 ) in order to 
duct ( 802 ) is served for the regenerative function . In addi - 45 enhance the desorption of the contaminant compounds on 
tion , several UV lamps ( 500 and 501 ) are installed in the the adsorption filter ( 300 ) , UV lamps 500 and 501 around 
boundary side of the device box ( 100 ) , as part of PCO system box will be turned on . An additional material ( 301 ) 
technology . There are five different auto valves ( 200 , 201 , including Tio , or mixed activated carbon material with 
202 , 203 , 204 ) installed in the device box , which are used for TiO2 will be coated on the outer surface of the adsorption 
controlling the change from the clean air phase to the 50 filter cylinder ( 300 ) as a reaction surface for UV lamps 500 
regenerative phase . These auto valves will be controlled by and 501 which will convert the desorbed contaminant com 
control panel ( 900 ) . Gas sensors 600 and 601 are located on pounds near the outer surface of the adsorption media ( 301 ) 
the surface of TiO2 ( 301 ) and is used for sending gas sensor into H2O and CO2 . The reversed air flow rate of the 
signals to the control panel ( 900 ) . The device ( 100 ) may be regenerative phase will be controlled by auto valves ( 202 ; 
installed in HVAC systems or in portable air cleaners . 55 203 , and 204 ) and travel the converted contaminant com 

Referring now to the drawings and in particular to FIG . 1 , pounds ( includes H , O and CO , ) out of the air purification 
FIG . 2 and FIG . 3 of System One , the regenerative air device through the duct 802 . 
purification disclosed herein uses the combination of several The present invention of System Two in the regenerative 
approaches . During the air cleaning phase ( FIG . 2 ) , the air air purification package is similar to System One , but the 
from duct 800 passes through the pre - filter ( 101 ) and HEPA 60 configuration of the rectangle device box ( 100 ) is different . 
or HENF filter ( 102 ) to remove particles then goes through As shown in FIG . 3 , a pre - filter ( 101 ) , a HEAP or HENF 
the adsorption filter media 300 and 301 ( from outside of filter ( 102 ) and a cylinder type of a gas adsorption filter 
cylinder penetrates 301 and into the inside of cylinder 300 ) ( 300 ) will be installed in the device box ( 100 ) . TiO , or TiO2 
to capture VOCs compounds . mixed with activated carbon material ( 301 ) will be coated on 

The regenerative phase is that when detected concentra - 65 the outer surface of the adsorption filter cylinder ( 300 ) as a 
tions of chemical compounds from gas sensors 600 and 601 reaction surface for PCO technology . The heater device 
are reached a threshold ; the system will be changed from the ( 700 ) is installed in the central location of adsorption filter 
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cylinder ( 300 ) , is used as a part of the regenerative function . real time . In the exemplary embodiment , the processor 900 
The air duct 801 in the central section is configured for is to combine the input data and to determine if the averaged 
delivering cleaned air and the side duct 802 is used for the contaminant concentration on the adsorption filter media 
regenerative function . In addition , several UV lamps 500 ( 300 and 301 ) is over the upper threshold . When the 
and 501 are in the boundary side of the device box as a part 5 processor 900 has determined that the averaged contaminant 
of PCO technology . There are five different auto valves ( 200 , concentration is over the upper threshold , a signal is sent 
201 , 202 , 203 , 204 ) in the device box ( 100 ) , for controlling from control panel ( 900 ) to the auto valves system ( 200 , 201 , 
the change from the air cleaning phase to the regenerative 202 , 203 and 204 ) which used for controlling the change 
phase . These auto valves will be controlled by control panel from the air cleaning phase to the regenerative phase or from 
( 900 ) . Gas sensors ( 600 and 601 ) are located on the surface 10 the system regenerative phase back to the air cleaning phase 
of TiO , or Tio , mixed with activated carbon material ( 301 ) ( the maximum regenerative time will be controlled within 
for sending gas sensor signals to control panel ( 900 ) . one hour ) . 

Referring now to the drawings and in particular to FIG . 4 Processor 900 is programmed to process the signals 
and FIG . 5 of System Two , during the air cleaning process , received from gas sensor network comprising signals from 
the box device ( 100 ) may be installed in HVAC systems or 15 sensors 600 and 601 . Processor 900 is also configured as part 
in portable air cleaners , auto valves 200 and 204 are opened of a control panel to send signals to auto valves ( 200 , 201 , 
and auto valves 201 , 202 and 203 are closed . UV lamps 500 202 , 203 and 204 ) which control the change between the air 
and 501 on PCO technology are turned off , the air enters the cleaning phase and the regenerative phase . 
compartment 400 , passes through the pre - filter ( 101 ) and The gas sensor network and control system and method 
HEPA or HENF filter ( 102 ) , reaches compartment 401 to 20 deploys a combination of a sensor packages and Nano - tech 
reduce the amount of particulate matter , then reaches the based metal oxide gas sensors 600 and 601 ( FIG . 7 ) which 
adsorption filter ( 300 ) to collect gas contaminants . The air are coupled to central processor 900 configured to imple 
flows around the adsorption filter ( 301 and 300 ) then pen - ment a control method to determine when a detected aver 
etrated into the adsorption media ( 300 ) . The cleaned air in aged contaminants concentration reached an upper threshold 
the compartment 402 will then be transported through the air 25 or a lower threshold in the area around surface of adsorption 
duct 801 . During the air cleaning phase , when gas sensors filter media ( 300 and 301 ) , which can be averaged from both 
600 and 601 detected concentration of chemical compounds nano - tech metal oxide sensors ( such as TVOC sensors ) 600 
reached a upper threshold , the system will be changed from and 601 . 
the cleaning air phase ( FIG . 5 ) to the regenerative phase More particularly to systems and methods for the regen 
( FIG . 6 ) for regenerating all of the filters including the 30 erative air purification technology , during the air cleaning 
pre - filter ( 101 ) , the HEAP or HENF filter ( 107 ) and the phase , a physical adsorption mechanism in the pores of the 
adsorption filter ( 300 and 301 ) . adsorption material ( 300 ) is used for collecting gas contami 

In the exemplary embodiment , during the regenerative nants . Typical adsorption material for VOCs removal is a 
approach ( FIG . 6 ) , the heater ( 700 ) is turned on and the type of activated carbon . Because there are over hundred 
inside of the adsorption filter media ( 300 ) will be heated up 35 possible chemical compounds could be found from indoor 
via the heater ( 700 ) to make contaminant compounds be environment , the efficiency of physical adsorption depends 
easily desorbed from gas adsorption filter media ( 300 ) . UV on different indoor contaminants which may be saturated 
lamps 500 and 501 on PCO technology are turned on and to after a short period of time and then the breakthrough will 
convert the desorbed contaminant compounds near the outer be taken place . Although the low vapor pressure chemicals 
surface of the media ( 301 ) into H20 and CO2 . Auto valves 40 are removed very effectively by physical adsorption in terms 
200 and 204 will be indicated to close and auto valves 201 , of the micro - porous structure of the adsorption material and 
202 and 203 will be indicated to open ( or partially close with relatively high vapor pressure chemicals may not be prop 
204 based on the flow rate control ) that makes reversed air erly removed by physical adsorption , the major gaseous 
flow pass through all filters possible . The reversed air flows contaminants removal in indoor environment by adsorption 
from the duct 403 through the duct 404 and 405 into the 45 mechanism is efficient , according to published research [ 4 ] . 
central compartment 402 of the adsorption filter ( 300 ) and Additional factors also effect the efficiency of physical 
penetrated to outside of the adsorption media ( 300 and 301 ) adsorption such as Molecule structure and weight ( MW ) 
and then reaches the compartment 401 , pass through the ( small MW reduces adsorption capability ) ; Humidity ( high 
compartment 400 goes out from the side air duct 802 . The humidity reduces adsorption capability ) ; Residence time in 
air flow rate is controlled by the auto valve 204 . The 50 gas adsorption filter related to flow rate , large flow rate 
chemical compounds in heated adsorption media ( 300 ) will reduce residence time and reduces adsorption capability ) as 
be activated and pushed out from the adsorption media ( 301 ) well as the size of gas adsorption filter bed ( small size of 
through reversed airflow shown in FIG . 6 . filter bed reducing adsorption capability ) . 

During the regenerative phase on both systems , in order As indicated above , although the adsorption gas filters 
to enhance the desorption of the contaminant compounds on 55 may effectively remove some specific pollutants from indoor 
the adsorption filter ( 300 ) , the UV light from UV lamps ( 500 air , none is expected to remove adequately all of the gaseous 
and 501 ) around system box ( 100 ) will be controlled in order pollutants in typical indoor air . The major limitation is that 
for maximizing the reaction and converting the desorbed the adsorption gaseous - removal system usually has a very 
contaminant compounds into H2O and CO2 ( FIG . 3 and FIG . limited lifetime due to the fact that the adsorption media 
6 ) . The reversed air flow in both systems will transport the 60 become saturation , which must be replaced or regenerated in 
converted contaminates compounds ( includes H , O and order to keep relatively higher efficiency . Typical adsorption 
CO2 ) out of the air purification device through the air duct gas filter could be braked - through within number of ten 
802 . hours depends on different conditions . In addition , there is 
As shown in FIG . 7 , the gas sensors 600 and 601 and auto also a concern that saturated adsorption filters may release 

control valves 200 , 201 , 202 , 203 and 204 are networked 65 trapped pollutants back into the airstream . To overcome 
together on a network 205 such as that the central processor these limitations , the regenerative approaches are proposed 
900 receives gas input data from gas sensors 600 and 601 in in the present invention will use the heater in the central 
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location of adsorption filter ( 300 ) , the reversed air flow in and scope of the invention . It is intended that the appended 
the device box ( 100 ) and a PCO technology to convert the claims be interpreted as including the embodiments 
gaseous pollutants into H20 and CO2 for regenerating the described herein , the alternatives mentioned above , and all 
adsorption filter . equivalents thereto . 

The chemical reaction with impregnated reactive materi - 5 
als 301 ( such as Tio , or Tio , mixed with activated carbon ) REFERENCES 
for reacting with light from UV lamps in PCO approach is 
used as part of regenerative function on this invention . PCO [ 1 ] WHO ( 1989 ) , Indoor Air Quality : organic pollutants , 
technology is intended to destroy gaseous pollutants and Copenhagen , WHO regional office for Europe ( EURO 
their odors by converting them into harmless by products 10 Report and Studies 1111 ) 
( H20 and CO2 ) . PCO technology uses a UV lamp as a [ 2 ] USEPA ( 1990 ) Reducing risk : setting priorities and Photo - Catalyst , usually titanium dioxide ( TiO2 ) , to create strategies for environmental protection , Since Advisory oxidants that destroy gaseous contaminants . When the Board , US EPA , Washington , D . C . photo - catalyst is irradiated with UV light , a photo - chemical [ 3 ] Spengler , J . D . , L . Neas , S . Nakai , D . Dockery , F . reaction will take place and hydroxyl radicals forms . The 15 
hydroxyl radicals oxidize gaseous pollutants adsorbed on the Speizer , J . Ware , and M . Raizenne . ( 1994 ) Respiratory 
catalyst surface . This reaction , called photo - catalytic oxida symptoms and housing characteristics . Indoor Air . 4 : 72 
tion , converts organic pollutants into carbon dioxide and 82 , 1994 . 
water . [ 4 ] Yinping Zhang Jinhan Mo , Yuguo Li , Jan Sundell , Pawel 

In present invention , PCO technology is only used for 20 Wargocki , Jensen Zhang , John C . Little , Richard Corsi , 
regenerative phase , not for the air cleaning phase . This is Qihong Deng , Michael H . K . Leung , Lei Fang , Wenhao 
because PCO is still an emerging technology intended to Chen , Jinguang Li , Yuexia Sun ( 2011 ( “ Can commonly 
improve air quality by destroying gaseous contaminants ; used fan - driven air cleaning technologies improve indoor 
however the current available photo - catalysts technologies air quality ? A literature review ” Atmospheric Environ 
( i . e . , substances that react with light ) are ineffective in 25 ment 45 ( 2011 ) , 4329 - 4343 
completely destroying gaseous pollutants in indoor air . As a 
result , there are normally by - products ( such as formalde What is claimed is : 
hyde etc . ) are produced during the PCO operation . 1 . A regenerative air purification system comprising : 

FIG . 8 , is a diagram of the regenerative air purification a gas adsorption filter having a reaction surface for 
device ( 100 ) on a HVAC system . The air passes through the 30 photo - catalytic oxidation ( PCO ) , wherein the gas 
air purification device ( 100 ) into indoor ( 810 ) driven by adsorption filter can capture volatile organic com 
system fan ( 230 ) . The return air ( 840 ) and fresh air ( 830 ) are pounds ; 
controlled by the valves 208 and 209 . During the regenera a set of gas sensors configured to sense at least one kind 
tive phase , the air flow rate passes through indoor ( 810 ) may of the volatile organic compounds on the adsorption 
be changed due to output air flow ( 820 ) , the control valves 35 filter surface ; 
208 and 209 maintain the flow rate through the fan ( 230 ) for a processor configured to receive input data from the set 
system flow rate stability . of sensors , and to compare with predetermined upper 

FIG . 9 and FIG . 10 are illustration of the methods and threshold or lower threshold ; wherein , when the input 
systems according to the preferred embodiment . The FIG . 9 data exceeds a predetermined upper threshold or lower 
shows a diagram of the sensors and control valves system 40 threshold indicating that a specified concentration of 
used in the embodiment of the present invention of System said at least one kind of the compounds is present on 
One . Processor 900 receives sensor signals ( such as TVOC the adsorption filter , an alert signal is generated on the 
concentration ) and determines an average concentration processor ; 
from sensors ( 600 and 601 ) , if the determined concentration a heater that can be turned on / off by the alert signal , and 
is larger than the upper threshold , then the system is 45 can heat up the gas adsorption filter to make the 
switched to the regenerative phase . During the regenerative captured compounds to be easily desorbed from the gas 
phase , Processor 900 will continue to receive the signals and adsorption filter ; and 
determines an averaged concentration , when the averaged UV lamps that can be turned on / off by the alert signal , and 
concentration is lower than the lower threshold , than the can convert the desorbed compounds near the reaction 
system is turned back to the air cleaning phase . The FIG . 10 50 surface into H2O and CO2 . 
also shows the flowchart of System Two in the present 2 . The regenerative air purification system of claim 1 , 
invention . It will be understood that each block in such further comprising auto valves , wherein the processor is 
figures and combinations of these blocks , can be imple - configured to send signals to the auto valves to change the 
mented by computer program instructions . These computer system between a cleaning air phase and a regenerative 
program instructions may be located on a computer or other 55 phase ; 
programmable data processing apparatus to produce a wherein , when the input data exceeds a predetermined 
machine , such that the instructions which execute on the upper threshold , a generated alert signal from the 
computer or other programmable data processing apparatus processor will be sent to the auto valves to change the 
create means for implementing the functions a particular cleaning air phase to the regenerative phase ; and 
manner , such that the instructions stored in computer read - 60 wherein , when the input data exceeds a predetermined 
able medium or memory which implement the function lower threshold , a generated alert signal from processor 
specified in the blocks . will be sent to the auto valves to change the regenera 

Although the present invention has been particularly tive phase to the cleaning air phase . 
shown and described with reference to the preferred embodi - 3 . The regenerative air purification system of claim 1 , 
ments and various aspects thereof , it will be appreciated by 65 which is installed in a HVAC air ducting system . 
those of ordinary skill in the art that various changes and 4 . The regenerative air purification system of claim 3 , 
modifications may be made without departing from the spirit further comprising a pre - filter of particles and HEPA - filter of 
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particles or a high efficiency filter with nano - material fibers 
( HENF ) that are positioned upstream of the gas adsorption 
filter . 

5 . The regenerative air purification system of claim 3 , 
wherein the gas adsorption filter is configured as a cylinder 5 
type of duct ; and 

wherein air penetrates from the outside of the cylinder 
into the inside of the cylinder during the air cleaning 
phase . 

6 . The regenerative air purification system of claim 2 , 10 
wherein the auto valves are controlled by signal from the 
processor . 

7 . The regenerative air purification technology of claim 5 , 
wherein TiO2 or Tio , mixed with active carbon material is 
coated on the outer surface of the cylinder as the reaction 15 
surface for PCO . 

8 . The regenerative air purification system of claim 7 , 
wherein the heater is in the central location inside the cylinder 

20 * * * * * 


