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Abstract I– 

 IAir Ipollution Ihas Ibecome Ithe Iworld’s Isingle Ibiggest 

Ienvironmental Ihealth Irisk. I“There Iis Inothing Imore Iimportant 

Ithan Ia Igood, Isafe Iand Isecure Ihome”. IIt Iis Ibelieved Ithat Ia 

Ihouse Iis Ithe Imost Isecure Iand Ihealthy Ienvironment Ifor Iany 

Iindividual. IHowever, Ithe Ihouse Ican Ialso Ibe Ia Isource Iof 

Ivarious Iair Ipollutants Ithat Ican Ihave Ia Isignificant Iadverse 

Iimpact Ion Ihealth. IIndoor Iair Ipollution Iis Icaused Iby 

Ipollutants Ithat Ienter Iyour Ihome Ifrom Ioutside Iand Ipollutants 

Ithat Iare Icreated Ias Ia Iby-product Iof Ihousehold Iactivities. 

IPeople Iuse Ia Ivariety Iof Iheat Isources Ito Icook Ifood, Iincluding 

Iliquid Ipetroleum Igas I(lpg), Iwood, Iand Ielectricity. IEach Iof 

Ithese Iheat Isources Ican Icreate Iindoor Iair Ipollution Iduring 

Icooking. IPollutants Ithat Ioriginate Iin Iyour Ikitchen Iare 

INitrogen IDioxide, ICarbon IMonoxide, IFormaldehyde, 

IParticulate IMatter. IAim Iof Ithis Iproject Iis Ito Iconstruct 

Iaffordable Isystem Iwhich Ipurify Ithe Ipolluted Iair Iduring 

Icooking Iin Ikitchens. 

Keywords: Ivarious Isources, Ipollutants Iemitted, Idiseases, 

Iexhaust Ifan, Icatalytic Iconverter, Ipurify I, Ihealthy Iair. 

 

1. IINTRODUCTION I I 

Environmental Ipollution Iis Inot Ionly Iaffecting Ithe Iway Iour 

Iecosystem Iworks Ibut Iis Ialso Icausing Ia Irange Iof Ihealth Iissues 

Ifor Ihumans Iand Ianimals. IIn Irecent Iyears, Iindoor I& Ikitchen 

Iair Ipollution Ihas Iemerged Ias Ia Ileading Icause Iof Ihealth Iissues 

Iin Imetros Iof IIndia Iand Iabroad. IIndoor Iair Ipollution Iis Icaused 

Iby Ipollutants Ithat Ienter Iyour Ihome Ifrom Ioutside Iand 

Ipollutants Ithat Iare Icreated Ias Ia Iby-product Iof Ihousehold 

Iactivities. IPeople Iuse Ia Ivariety Iof Iheat Isources Ito Icook Ifood, 

Iincluding Iliquid Ipetroleum Igas I(LPG), Iwood, Iand Ielectricity. 

IEach Iof Ithese Iheat Isources Ican Icreate Iindoor Iair Ipollution 

Iduring Icooking. INatural Igas, Iliquid Ipetroleum Igas I(lpg) Iand 

Ipropane Istoves Ican Irelease Icarbon Imonoxide, Iformaldehyde 

Iand Iother Iharmful Ipollutants Iinto Ithe Iair, Iwhich Ican Ibe Itoxic 

Ito Ipeople Iand Ipets. IUsing Ia Iwood Istove Ior Ifireplace Ito Icook 

Ican Iresult Iin Ihigh Ilevels Iof Iindoor Iair Ipollution Ifrom Iwood 

Ismoke. ICooking Ican Ialso Igenerate Iunhealthy Iair Ipollutants 

Ifrom Iheating Ioil, Ifat Iand Iother Ifood Iingredients, Iespecially Iat 

Ihigh Itemperatures. ISelf-cleaning Iovens, Iwhether Igas Ior 

Ielectric, Ican Icreate Ihigh Ilevels Iof Ipollutants Ias Ifood Iwaste Iis 

Iburned Iaway. IExposure Ito Ithese Ican Icause Ior Iworsen Ia Iwide 

Irange Iof Ihealth Iproblems Isuch Ias Inose Iand Ithroat Iirritation, 

Iheadaches, Ifatigue Iand Inausea. IYoung Ichildren, Ipeople Iwith 

Iasthma Iand Ipeople Iwith Iheart Ior Ilung Idisease Iare Iespecially 

Ivulnerable Ito Ithe Iharmful Ieffects Iof Iindoor Iair Ipollution. IThe 

Ipollutants Iemitted Ifrom Icooking Iare INOx, ICO, IHC. IThe 

Ieffect Iof Ithis Ipollutant Ion Ihuman Ibeing Iare Iheart Iattack, 

Ilungs Icancer, Irespiratory Iinfections Iin Ichildren’s, 

Iasthma.The Iexhaust Ifan Iis Iuse Ito Icollect Ithe Ipolluted Iair Iof 

Ikitchen Iand Igives Ithe Iway Ito Iair Ito Iflow Iin Iduct, Iin Ithat Iduct 

Icatalytic Iconverter Iis Iplaced Iwhich Iconsist Iof Inobel Imetals 

Ilike Iplatinum, Ipalladium I& Irhodium. IAnd Ipolluted Iair Iget 

Ipurify. 

 

2. ILITERATURE IREVIEW 

2.1 IU.S. IEnvironmental IProtection IAgency I(EPA) IIt 

Ifocuses Ion Iair Icleaners Ifor Iresidential Iuse; Iit Idoes Inot 

Iaddress Iair Icleaners Iused Iin Ilarge Ior Icommercial Istructures 

Isuch Ias Ioffice Ibuildings, Ischools, Ilarge Iapartment Ibuildings, 

Ior Ipublic Ibuildings. IIn Iaddition Ito Iproviding Igeneral 

Iinformation Iabout Ithe Itypes Iof Ipollutants Iaffected Iby Iair 

Icleaners, Ithis Idocument Idiscusses Ithe Itypes Iof Iair-cleaning 

Idevices Iand Itechnologies Iavailable, Imetrics Ithat Ican Ibe Iused 

Ito Icompare Iair-cleaning Idevices, Ithe Ieffectiveness Iof Iair-

cleaning Idevices Iin Iremoving Iindoor Iair Ipollutants, Iand 
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Iinformation Ifrom Iintervention Istudies Ion Ithe Ieffects Ithat Iair 

Icleaners Ican Ihave Ion Ihealth Iand Ion Ihealth Imarkers 

2.2 IVannan IKandi IVijayan, IHaralappa IParamesh
[2]

 

IStudies Iappear Ito Isuggest, Ithat Ireduction Iin Iparticulate 

Imatter Iand Iallergens Iresults Iin Ireducing Isymptoms Iand Iin 

Icertain Icases, Ipreventing Idisease Iprogression Iacross Iall Iage 

Igroups, Iincluding Ithe Ielderly Iand Ichildren. IThe Ievidence Iis 

Iapparent, Iin Ichronic Irespiratory Idiseases, Isuch Ias Iasthma Iand 

Iin Icardiovascular Ihealth. 

2.3 IPodgorski, IBałazy, I& IGradon
[10]

 IFibrous Ifilter Ithis I 

IFiltration Itechnology Iis Icurrently Ithe Iintegral Ipart Iof Iair 

Ipurification Itechniques Ithat Ifocus Ion Iparticulate Imatters. 

John Iand IReischl I1978 IGlass Ifiber Ifilter Iis Ianother Imature 

Ifiltration Itechnique Iwith Ia Ihigh I Iefficiency I(99.0%), Iwhich Iis 

Isimilar Ito Ithat Iof Ithe Ihepa Ifilter. 

 

3.PROBLEM ISTATEMENT 

 

Design Iand Idevelopment Iof I Ipollutant Ipurification Isystem Ito 

Ieliminate I Iharmful Ipollutants Iemitted Iin Ikitchens Ilike INOx, 

ICO, IHC I IFormaldehyde I& I IParticulate Imatter. 

 

4.OBJECTIVE I 

 

4.1 IThis Itechnology Icontribute Ito Ireduce Ipollutants Iemitted 

Iin Ikitchen Iand Ileads Ito Ilow Iair I Ipollution Ilevel Iand 

Ipromoting Igreat Ienvironmental Ikitchens 

4.2 ITo Icreating Iair I Ipollutant Ipurifiers Iwith Ithe Izero 

Ioperating Icost 

4.3 ITo Idevelop Ian Ipurification Isystem Ithat Ihave Ialmost Ilow 

Iemission Iof Ipollution 

4.4 IThere Iis Ino Iuse Iof Inon Iconventional Ienergy Isources Ifor 

Ipurification Iof Iair 

5. IMETHODOLOGY 

5.1 ISteps: IFig.1 Irefers Ito Isteps Iinvolved 

 
Fig.1 IMethodology 

 

5.2 ICad IMoel 

 

 
 

Fig. I2 ICad IModel 

 

5.3 ICOMPONENTS IOF ITHE ISYSTEM 

5.3.1 IExhaust IFan 

Every Ihome Ineeds Ia Iproper Icooling Iand Iventilation Isystem 

Isince Ieven Idaily Iactivities Isuch Ias Icooking, Ibathing, Ietc., Ican 

Ihave Iadverse Ieffects Ion Ithe Ioverall Ihealth Iof Iyour Ihome. IThe 

Isteam Iand Imoisture Igenerated Ifrom Ithe Ikitchen Iand 

Ibathroom Ican Icause Ithe Iinterior Iof Iyour Ihome Ito Ibecome 

Ihumid Iand Idamp. IFor Ithis Ireason, Ian Iexhaust Ifan Iis Iessential 

Ito Imaintain Ia Ihealthy Iairflow Iand Iventilation. 

 
Fig.3 IExhaust IFan 

5.3.2. IBattery 

A Itwelve-volt Ibattery Ihas Isix Isingle Icells Iin Iseries Iproducing 

Ia Ifully Icharged Ioutput Ivoltage Iof I12.6 Ivolts. IA Ibattery Icell 

Iconsists Iof Itwo Ilead Iplates Ia Ipositive Iplate Icovered Iwith Ia 

Ipaste Iof Ilead Idioxide Iand Ia Inegative Imade Iof Isponge Ilead, 

Iwith Ian Iinsulating Imaterial I(separator) Iin Ibetween IThey 

Igenerate Ielectricity Ithrough Ia Idouble Isulfate Ichemical 

Ireaction. ILead Iand Ilead Idioxide, Ithe Iactive Imaterials Ion Ithe 

Ibattery's Iplates, Ireact Iwith Isulfuric Iacid Iin Ithe Ielectrolyte Ito 

Iform Ilead Isulfate. ISulfation Ican Ibe Iavoided Iif Ithe Ibattery Iis 

Ifully Irecharged Iimmediately Iafter Ia Idischarge Icycle. 

 
Fig.4 IBattery 

5.3.3 IAir IDuct 

Ducts Iare Iconduits Ior Ipassages Iused Iin Iheating, Iventilation, 

Iand Iair Iconditioning I(HVAC) Ito Ideliver Iand Iremove Iair. IThe 
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Ineeded Iairflows Iinclude, Ifor Iexample, Isupply Iair, Ireturn Iair, 

Iand Iexhaust Iair.Ducts Icommonly Ialso Ideliver Iventilation Iair 

Ias Ipart Iof Ithe Isupply Iair. IAs Isuch, Iair Iducts Iare Ione Imethod 

Iof Iensuring Iacceptable Iindoor Iair Iquality Ias Iwell Ias Ithermal 

Icomfort. IA Iduct Isystem Iis Ialso Icalled Iductwork. IPlanning 

I(laying Iout), Isizing, Ioptimizing, Idetailing, Iand Ifinding Ithe 

Ipressure Ilosses Ithrough Ia Iduct Isystem Iis Icalled Iduct Idesign. 

 

Fig.5 IAir IDuct 

5.3.4 ISolar IPanel 

Photovoltaic Imodules Iuse Ilight Ienergy Ifrom Ithe Isun Ito 

Igenerate Ielectricity Ithrough Ithe Iphotovoltaic Ieffect. IMost 

Imodules Iuse Iwafer-based Icrystalline Isilicon Icells Ior Ithin-

film Icells. IThe Istructural I(load Icarrying) Imember Iof Ia 

Imodule Ican Ibe Ieither Ithe Itop Ilayer Ior Ithe Iback Ilayer. ICells 

Imust Ibe Iprotected Ifrom Imechanical Idamage Iand Imoisture. 

IMost Imodules Iare Irigid, Ibut Isemi-flexible Iones Ibased Ion 

Ithin-film Icells Iare Ialso Iavailable. IThe Icells Iare Iconnected 

Ielectrically Iin Iseries, Ione Ito Ianother Ito Ia Idesired Ivoltage, Iand 

Ithen Iin Iparallel Ito Iincrease Iamperage. IThe Iwattage Iof Ithe 

Imodule Iis Ithe Imathematical Iproduct Iof Ithe Ivoltage Iand Ithe 

Iamperage Iof Ithe Imodule. ISelection Ion Ithe Ibasis Iof Idesign 

Icalculation Iof Isolar Ipanel Iis I50 Iwatts/12 Ivolt, Iultra Icleared 

Itempered Iglasses, ICell Iconversion Iefficiency I> I19%,(l*w*h) 

I(430x335x35) Imm 

 

5.5.5 ICatalytic IConverter 

catalytic Iconverter Iis Ian Iexhaust Iemission Icontrol Idevice Ithat 

Ireduces Itoxic Igases Iand Ipollutants Iin Iexhaust Igas Ifrom Ian 

Iinternal Icombustion Iengine Iinto Iless-toxic Ipollutants Iby 

Icatalyzing Ia Iredox Ireaction I(an Ioxidation Iand Ia Ireduction 

Ireaction). ICatalytic Iconverters Iare Iusually Iused Iwith Iinternal 

Icombustion Iengines Ifueled Iby Ieither Igasoline Ior Idiesel—
including Ilean-burn Iengines Ias Iwell Ias Ikerosene Iheaters Iand 

Istoves. 

Three-way Icatalytic Iconverters I(TWC) Ihave Ithe Iadditional 

Iadvantage Iof Icontrolling Ithe Iemission Iof Initric Ioxide I(NO) 

Iand Initrogen Idioxide I(NO2) I(both Itogether Iabbreviated Iwith 

INOx Iand Inot Ito Ibe Iconfused Iwith Initrous Ioxide I(N2O)), 

Iwhich Iare Iprecursors Ito Iacid Irain Iand Ismog. ISince I1981, 

I"three-way" I(oxidation-reduction) Icatalytic Iconverters Ihave 

Ibeen Iused Iin Ivehicle Iemission Icontrol Isystems Iin Ithe IUnited 

IStates Iand ICanada; Imany Iother Icountries Ihave Ialso Iadopted 

Istringent Ivehicle Iemission Iregulations Ithat Iin Ieffect Irequire 

Ithree-way Iconverters Ion Igasoline-powered Ivehicles. IThe 

Ireduction Iand Ioxidation Icatalysts Iare Itypically Icontained Iin Ia 

Icommon Ihousing; Ihowever, Iin Isome Iinstances, Ithey Imay Ibe 

Ihoused Iseparately. IA Ithree-way Icatalytic Iconverter Ihas Ithree 

Isimultaneous Itasks. I 

Reduction Iof Initrogen Ioxides Ito Initrogen I(N2) 

2 ICO I+ I2 INO I→ I2 ICO2 I+ IN2 

HC I+ INO I→ ICO2 I+ IH2O I+ IN2 

2 IH2 I+ I2 INO I→ I2 IH2O I+ IN2 

Oxidation Iof Icarbon Imonoxide Ito Icarbon Idioxide 

2CO I+ IO2 I→ I2CO2 

Oxidation Iof Iunburn Ihydrocarbons I(HC) Ito Icarbon Idioxide 

Iand Iwater, Iin Iaddition Ito Ithe Iabove INO Ireaction 

HC I+ IO2 I→ IH2O I+ ICO2 

These Ithree Ireactions Ioccur Imost Iefficiently Iwhen Ithe 

Icatalytic Iconverter Ireceives Iexhaust Ifrom Ian Iengine Irunning 

Islightly Iabove Ithe Istoichiometric Ipoint. IFor Igasoline 

Icombustion, Ithis Iratio Iis Ibetween I14.6 Iand I14.8 Iparts Iair Ito 

Ione Ipart Ifuel, Iby Iweight. 

 
 

Fig.6 ICatalytic IConverter 

6.WORKING IPRINCIPLE 

At Ithe Itime Iof Icooking Ilots Iof Ipollutants Ilike INitrogen 

IDioxide, ICarbon IMonoxide, IFormaldehyde Iand Iparticulate 

Imatters Iare Iemitted Iwhich Iare Ivery Iharmful Ito Ihuman 

Ibeings. 

To Ieliminated Ipollutants Ithe Ipolluted Iair Iis Ipassed Iover 

Icatalytic Iconverter. IThe Iair Ishould Iget Ipassed Iover Ithe 

Icatalytic Iconverter, Ifor Ithat Ipurpose Iexhaust Ifan Iis Iused 

Iwhich Igives Ithe Iway Ito Ipolluted Iair. IThe Iexhaust Ifan Iis 

Ioperated Iby Iusing Ilead Iacid Ibattery Ihaving Icapacity I12 Ivolts 

Iof Ipower. IThe Ibattery Iis Icharged Iusing Isolar Ipanel Iwhich Iis 

Iup Iof Iultra Icleared Itempered Iglasses Ihaving Icapacity I50 

Iwatts,12 Ivolts. 

The Iexhaust Ifan Icollects Ithe Ipolluted Iair Iand Isend Iit Iin Iair 

Iduct Imanufactured Iof Igalvanized Isheet Imetal. IAt Ithe Imiddle 

Iof Iair Iduct Icatalytic Iconverter Iis Iplaced Iwhich Iis Ithree Iway 
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Icatalyst Iformulated Iwith Inoble Imetals Ilike Irhodium, 

Ipalladium I& Iplatinum. IOn Ipassing Iair Iover Ithe Icatalytic 

Iconverter Ipollutants Iget Ireacted Iwith Inoble Imetal Iand 

Iconversion Iof IHC,CO, Iand INOx Itakes Iplace Iinto In2,h2o,and 

Ico2,pollutant I Ipurified Iair Iis Iout Ito Ithe Iatmosphere. 

 

7. IDESIGN ICALCULATION 

Calculating Ithe Isize Iof Ifan Ineeded 

Calculate Ithe Ivolume Iof Ithe Iroom Iin Icubic Imeters Iby 

Imultiplying Iits Ilength Ix Iwidth Ix Iheight. IThen Imultiply Ithe 

Iroom Ivolume Iby Ithe Irequired Inumber Iof Iair Ichanges Iper 

Ihour, Ii.e. 

Fan Iflow Irate I(m3/hr) I= ILength(m) Ix IWidth(m) Ix IHeight(m) 

Ix Iair Ichanges Iper Ihour 

Case Istudy:- I 

A Ikitchen Imeasuring I3.65m Iby I3.048m Iby I3.048m Irequires 

Iventilating Idue Ito Ia Ibuildup Iof Ifumes Iand Iheat. IThe 

Irecommended Inumber Iof Iair Ichanges Iper Ihour Iis I8 I– I10, Ito 

Iensure Iadequate Iventilation Ithe Ihigher Ifigure Iwill Ibe Iused. 

Fan Ivolume I(m3/hr) I=3.6576 Ix I3.048 Ix I3.048 Ix I10 

 I I I I I I I I I I I I I I I I I I I I I I= I339.13m3/hr. 

Selecting Ia Ifan Ithat Iexceeds Ithis Ivalue Iwill Iensure Igood 

Iventilation. 

 

8. IADVANTAGES 

1. Air IPurifiers IRemove INitrogen IDioxide, ICarbon 

IMonoxide, IFormaldehyde Iand Iparticulate Imatters. 

2. Air IPurifiers IRemove IOutside IFumes Iand IPollutants Iin 

IUrban IEnvironments 

3. Air IPurifiers IProtect IChildren, Ithe IElderly, Iand Ithe 

IChronically IIll Ifrom IRespiratory IIllnesses 

4. Air IPurifiers IProduce IClean IAir IWhich IImproves IMood 

ILevels IWhen IInhaled 

5. Air IPurifiers IGenerates ICalm INoise, IWhich IImproves 

ISleep IQuality 

6. Air IPurifiers IIncreases IAir ICirculation, IWhich IResults Iin 

Ithe IEntrapment Iof IMore IPollutants 

7. This Isystem I Idoes Inot Irequired Iany Iconventional Isource 

Iof Ienergy. 

8. It Iis Ivery Ieconomical. 

9. Maintenance Icost Iis Ilow. 

 

 

 

 

 

 

CONCLUSION 

Conclusion Iof Ithe Isystem Iis Ithat Ireduction Iof Itoxic Igases Iand 

Ipollutants Iin Iexhaust Igas Ifrom Ian Ikitchen I 

As Iwell Ias Iconversion Iof Ipollutants Ilike IHC,CO,NOx, 

Iformaldehyde, Ito Iless Itoxic Ipollutants Iby Icatalyzing Iredox 

Ireaction Ito IN2,CO2,H2O. 
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