
YS% ,xldfõ .Dyia: jdhq ¦IKh uekSu 

 

 f,dalfha oshqKqj;a iuÛu .Dy ks¹udK Ys,am l%u uÛska ksjil wx. l=uk whq×ka 

fjkiaùïj,g Ndckh l<o th ;=< wog;a fkdkeiS mj;sk wx.hls uq÷;ekaf.h’ úúO jQ 

mqoa.,hkaf.a oekqj;aNdjh” iudc uÜgu yd j;afmdfydi;alï wkqj uq÷;ekaf.h m%udKfhka 

yd iajrEmfhka fjkia jkakdfiau uq÷;ekaf.h ;=< wdydr ms<sfh, ls�ug Ndú;d lrk 

bkaOko úúOdldr fõ’ 

 wo wm rfÜ wdydr msiSug fndfydaúg Ndú;d lrkqfha or” øj fmfg%da,shï jdhq (LPG) 

ke;fyd;a N+ñf;,ah’ b;du iq÷ ms×ila ú¦,sh Ndú;d lrk w;r” iQhH_ ;dm W¦ka ;ju;a 

m%p,s;ù fkdue;’ fufia bkaOkh >k” øj” jdhq jYfhka fjkia jqjo tajd Ndú;fhaoS mssgjk 

jdhq ¦Ilhka iEu uq÷;ekaf.hla ;=<u wvq jeä jYfhka olakg ,efí’ 

 m%udKj;aj ueksh yels” uq÷;ekaf.hla ;=< oykh ksid msgjk m%Odk;u jdhq ¦Il 

jkafka”  

• CIqø wxY=    (Particulate Matter -PM) 

• ldnkafudfkdlaihsâ  (Carbon monoxide – CO) 

• khsg%cka Tlaihsâ  (Nitrogen Oxides – NOX)  

• i,a*¹ Tlaihsâ  (Sulfur Oxides - SOX) 

• we,aäyhsv   (Aldehydes)  fõ’ 

kuq;a ñka jvd;au Nhdkl jkafka wd>%dKh l< yels CIqø wxY= (PM) yd ldnkafudfkdlaihsâ 

(CO) hk ¦Ilhka fofldgihs’ ukaoh;a fuu ¦Ilhka fofldgi fmky÷ ms<sld” iajYk 

wdndO” wfia iqo” mqmaMqiSh frda.” ysiroh” isys ke;sùï muKla fkdj urKh mjd is¦ l< yels 

neúks’  ;Fjh tfia jqjo w;S;fhaoS fuu ¦Ilhka uq÷;ekaf.hla fyda fjkhï iSud jQ 

jgmsgdjla ;=< fldmuK m%udKj,ska wka;¹.; jkafkaoehs tkï tu m×irh ;=< fjfik 

mqoa.,fhl=g fuu ¦Il fldmuK m%udKj,ska wd>%dKh úh yelsoehs uek .ekSug ksjeros ir< 

l%uhla wm i;= fkdùh’  kuq;a wo taldnoaO ixj¹Ok ix.uh (IDEA)“ c.;a m×ir myiqlï$ 

iq÷ uQ,HdOdr jevigyk (GEF/SGP) yd wdishdkq l,dmSh or W¦ka jevigyk (ARECOP) 

taldnoaOù le,sf*dakshd úYajúoHd,h uÛska ksIamdos; CIqø wxY= uekSfï iy 

ldnkafudfkdlaihsâ uekSfï myiq iy ir< WmlrK fukau th ls%hd;aul ls�fï mqyqKqjo wm 

fj; ,nd .ekSug yelsù we;’  fuu WmlrKj, úfYaIFjh jkafka m×.Klhl wdOdrfhka 

iSudiys; bv m%udKhl we;s jdhq ;Fjh ksjerosj yd wdrCIs; f,i mq÷,a mrdihla ;=< 

wLKavj ,nd .;yels ùuhs’ 

 

 tu tla tla WmlrKfha ls%hdld×Fjh my; i|yka whq×ka úia;r l< yel 



“HOBO” ) ldnkafudfkdlaihsâ ñkqï WmlrKh (HOBO CO date logger) 

 

 fuu WmlrKfha ls%hdld� fldgi úoHq;a ridhksl ixfõolhhs 

(Electrochemical Sensor)‘ úoHq;a ridhksl ixfõolhla hkq WÉP f,day 

bf,lafg%dav yd úoHq;a úÉfPAoHlska (Electrolyte) iukaú; fldaIhls (Fuel 

Cell)’ fuu úoHq;a úÉfPAoHh fndfydaúg idkaø wldnksl wï,hl c,Sh 

ødjKhls’ fuys bf,lafg%dav wi,g hï y¬kd.; hq;= jdhqjla meñKsúg 

tu jdhqfõ idkaøKhg iudkqmd;sl úoHq;a Odrdjla fldaIh ;=< ckkh fõ’  

fuu HOBO CO úoHq;a ridhksl ixfõolh úirK ndOlhla (diffusion 

barrier)“ bf,lafg%dav ^wefkdavh iy lef;davh& iy idkaø i,a*shq×la wï, úoHq;a úÉfPAoHlska 

iukaú; fõ’ ridhksl ilS%h (Chemically reactive) jdhQka fkdue;s m×irhla ;=< Tlaiscka 

jdhqj fldaIh ;=<g úirKh ù bf,lafg%dav 2 uÛskau wjfYdaIKh lr.kS’  tu ksid fuu 

bf,lafg%dav 2 w;r iu úNj;djhla mj;sk w;r” ú¦,sh .,d hEula is¦ fkdfõ’ 

 

 

 

 

 

  

 

O2 iys; m×irhla ;=< fuu fldaIh wi<g CO jdhqj meñKsfha kï CO jdhqj tla 

bf,lafg%davhla ;=<g úirKh ùfuka CO2 njg TlaislrKh fõ’ fuu bf,lafg%davh 

wefkdavhhs’ tu TlaislrKh ksid wefkdavfha RK úNj;djhla yg .kS’  

wfkdaãh m%;sls%hdj 

2 CO + 2H2O   2CO2 + 4H+  + 4e 

;jo fuysoS we;sjk H+ whk bf,lafg%dak (e) i|yd úirK ndOlhla f,i ls%hdlrk fm%dafgdak 

yqjudre mg,h (Proton exchange membrane) yryd lef;davh foig .uka lrk w;r e ndysr 

m×m:h Tiafia lef;davh foig .uka lrhs’ tkï ndysr m×m:h Tiafia lef;davfha isg 

wfkdavhg úoHq;h .,d hEula is¦fõ’  

lef;daãh m%;sls%hdj 

4H+   + O2 + 4e    2H2O  

fuu ú¦,s m%udKh wfkdavh wi, we;s CO jdhqfõ idJøKhg iudkqmd;slfõ’ fuu iq÷ Odrdj 

bf,lafg%daksl m×m:hla Tiafia úoHq;a ix{djla njg m×j¹;khù WmlrKfha we;s u;lh 

R

bf,lafg%dav

idJø i,a*shq×la wï, 
úoHq;a úÉfPAoH úirK ndOlh 



.nvd lrk Ñmh (Memory chip) ;=< .nvdfõ’ fuu o;a; kej; WmlrKh m×.Klhg 

iïnJO ls�fuka miq ,nd.; yel’ 

 

 fuu HOBO CO ñkqï WmlrKh m%Odk pek,a 3 lska iukaú;h’ 

pek,h kdñl mrdih 
ppm 

i;H mrdih 
ppm 

ueksh yels l=vdu 
m%udKh ppm 

0)40 0C mrdifha 
Wm×u fodaIh 

1 0 ) 125 0’2 ) 124’3 0’5 
± 10’5ppm  

± 12] lshùfuka 

2 0 ) 500 1 ) 497’1 2’0 
± 12 ppm  

± 12] lshùfuka 

3 0 ) 2000 4 ) 1988 8’0 
± 18ppm  

± 12] lshùfuka 

 

o;a; /ia lrk ld, mrdih (sampling interval)  } ñks;a;= 1 

Note : ppm- parts per Million ) ñ,shkg fldgia 

 

 my; oelafjkqfha HOBO WmlrKh uÛska ,nd.kakd ,o o;a; igykls 

 

 

 

 

 

 

 



UCB CIqø wxY= ñkqï WmlrKh (University of California – Berkeley (UCB) PM Monitor)  

 

 

fuu CIqø wxY= ukskh m%Odk jYfhka wdf,dal m%lsrK l=àrhla 

yd bf,lafg%daksl m×m:hlska iukaú; jk w;r tys m%Odk 

uQ,O¹uh wdf,dal lsrKj, m%lsrKh ùuhs’  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

UCB WmlrKh m×.Klh yryd ls%hd;aul l, miq tys we;s 9V úoHq;a fldaIh ksid wdf,dal 

m%lsrK l=àfha we;s IR LED fj; ksr;=reju l=vd iamJOhla ,efnk w;r” tuÛska wfOdarla; 

lsrK úfudapkh fõ’ tu lsrK m%ldY .%dylh ;=<ska .%yKh lr.kq ,efí’ m%ldY l=àrh ;=< 

wd.ka;=l wxY+ka fkdue;s wjia:dj,oS fuu ksl=;ajk yd .%dyl ix{d fyj;a lsrK ia:djrj 

mj;S’ tu ix{d mdrikakhk;d j¹Olh uÛska bf,lafg%daksl m×m:hlg ,ndoSu uÛska 

ia:djr m%;sodk ix{djla ,nd.; yel’ kuq;a fuu m%ldY l=àrh ;=<g uq÷;ekaf.hs fyda wod, 

m×irfha we;s CIqø wxY= /.;a ¦u úirKh ù mej;=kfyd;a tu wxY=j, .eàu ksid wdf,dalh 

m%lsrKh jk w;r” tys ;Sj%;djh l=àrfha we;s wxY=j, >kFjhg wkqj fjkiafõ’ fuu 

fjkiaùu m%ldY .%dylh uÛskao .%yKh lr.kqfha tu fjki iys;jh’ tkï wjidkfhaoS 

mdrikakhk;d j¹Olh uÛska j¹ê; ix{djla bf,lafg%daksl m×m:fha we;s u;lh .nvd 

lrk Ñmh (Memory Chip) ;=< .nvd fõ’ tu o;a;” WmlrKh kej; m×.Klhg iïnJO 

ls�fuka ,nd.; yelsh’ 

m%ldY l=àr (optical chamber) 
mshk ) mdoug l=vd wÛ=÷ 4lska 
iïnJOù we; 

¦fuys we;s l=vd wxY= ksid  
m%lsrKh jk wf,dal lsrK 

m%ldY l=àr mdou

¦u m%ldY l=áhg 
we;=÷ ùu yd msgùu 

wfOdarla; 
wdf,dal 
úfudapl 
vfhdavh   
IR LED 

vfhdavhg úoHq;a 
iamkaO iemhSu 

m×m: r|jkhg 
iïnJO mdou 

mdrikakhk;d j¹Olhg  
(To Transconductance amplifier)  



 fuu WmlrKhgo HOBO CO ñkqï WmlrKh fukau m×.Klhg iïnJOfldg 

ls%hd;aul ls�fuka miq ñkqï ld, mrdih ;=<oS wLKav wëCIKhla wjYH fkdfõ’ 

 

my; oelafjkqfha UCB WmlrKh uÛska ,nd.kakd ,o o;a; igykls 

 

j¹;udk YS% ,xldfõ iuia: ckyKfhka 80]la muKu wdydr msiSug Ndú;d lrkafka 

>k bkaOkhla jk orhs’  tmuKlao fkdj th YS% ,xldfõ iuia: Yla;s m×fNdackfhka 59]ls 

^uQ,dY%h ( YS% ,xldfõ Yla;s ;=,kh 2003&’ or hkq wfkl=;a fmfg%da,shï wdYs%; bkaOk fuka 

fkdj mqk¹ckkh l, yels bkaOkhla neúka ksishdldr Ndú;h ;+<ska wvq uqo,lg ysÛhlska 

f;drj ,nd.; yelsjkq we;’ kuq;a f,dal fi!LH ixúOdkh or ¦u wd>%dKh ls�u ksid ñh 

hk mqoa., ixLHdjg wkqj th f,dj i;rjk urKSh wk;=re idOlhla nj fmkajdoS we;’ 

tfy;a ksishdldr Ndú;h ;=<ska fuu m%jK;djh wvq l, yelsh’ taldnoaO ixj¹Ok ix.uh 

tu l¹;jHfhys,d Wrfoñka YS% ,xldj ;=< ls%hd;aul wdh;k w;×ka ksy~ fiajhla lrf.k 

hkq ,nk merKsu rdcH fkdjk wdh;khls’  

 wm wdh;kh uÛska lrf.k hkq ,nk uq÷;ekaf.a l<uKdlrKh yd .DydYs%; jdhQ 

¦IKh wju ls�fï jevigyk hgf;a” úfYaIfhka ldka;djka yd <uhskaf.a fi!LH uÜgu 

oshqKq ls�u yd tuÛska uq÷;ekaf.h yqfola wdydr ms<sfh, ls�ug fhdod .kakd ;j;a tla 

ia:dkhlg jvd .Dy cSú;h” mjq,” kEoE in|lï” is×;a ú×;a” pd×;%úë leá jQ iqkaor 

m×irhla njg m;ajkq we;’ 

 

o¹Ykud,d osidkdhl 

jHdmD;s bxcsfkare 

taldnoaO ix¹Ok ix.uh 


