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iii

wOHlaI ckrd,a;=ñhf.a mKsúvh

 cd;sl wOHdmk fldñIka iNdj úiska ks¾foaYs; cd;sl wOHdmk wruqKq idlaId;a lr

.ekSu iy fmdÿ ksmqK;d ixj¾Okh lsrSfï uQ,sl wruqK iys; j tjlg mej;s wka;¾.;h mokï

jQ úIhud,dj kùlrKhg Ndckh fldg j¾I wglska hq;= pl%hlska iukaú; kj ksmqK;d mdol

úIhud,dfjys m<uq woshr" j¾I 2007 oS cd;sl wOHdmk wdh;kh úiska Y%S ,xldfõ m%d:ñl yd

oaú;Shsl wOHdmk lafIa;%hg y÷kajd fok ,os' m¾fhaIK j,ska wkdjrKh jQ lreKq o" wOHdmkh

ms<sn| j úúO md¾Yjhka bosrsm;a l< fhdackd o mokï fldg f.k isÿ lrk ,o úIhud,d

;d¾lSlrKh lsrSfï l%shdj,shl m%;sM,hla f,i úIhud,d pl%fha fojeks woshr wOHdmk lafIa;%hg

y÷kajd oSu 2015 jif¾ isg wdrïN lr we;¡

fuu ;d¾lSlrK l%shdj,sfha oS ish¨ u úIhhkaf.a ksmqK;d mokï uÜgfï isg Wiia

uÜgu olajd l%udkql+, j f.dv ke.Su i|yd my< isg by<g .uka lrk isria ixl,kh Ndú;

lr we;s w;r úúO úIhhkays oS tl u úIh lreKq kej; kej; bosrsm;aùu yels;dla wju lsrSu"

úIh wka;¾.;h iSud lsÍu iy l%shd;aul l< yels YsIH ñ;=re úIhud,djla ieliSu i|yd ;sria

ixl,kh o Ndú; lr we;¡

.=re Nj;=kag mdvï ie,iqï lsÍu" bf.kqï-b.ekaùï l%shdj,sfhys id¾:lj ksr; ùu" mka;s

ldur ñkqï yd we.hSï m%fhdackj;a mßos fhdod .ekSu i|yd wjYH jk ud¾f.damfoaY ,ndoSfï

wruqKska kj .=re ud¾f.damfoaY y÷kajd oS we;¡ mka;s ldurh ;=< oS jvd;a M,odhS .=rejrfhl= f,i

lghq;= lsrSug fuu ud¾f.damfoaY WmldÍ jkq we;¡ isiqkaf.a ksmqK;d j¾Okh lsrSu i|yd .=Kd;aul

fhojqï yd l%shdldrlï f;dard .ekSug .=rejrekag wjYH ksoyi fuuÕska ,nd oS ;sfí¡ tfuka u

ks¾foaYs; mdG .%ka:j, we;=<;a jk úIh lreKq ms<sn| j jeä nr ;eîula fuu .=re ud¾f.damfoaYj,

wka;¾.; fkdfõ¡ tu ksid fuu .=re ud¾f.damfoaYh jvd;a M,odhS ùug kï wOHdmk m%ldYk

fomd¾;fïka;=j úiska ilid we;s wod< mdG .%ka: iuÕ iu.dó j Ndú; lsrSu w;HjYH fõ¡

;d¾lSlrKh lrk ,o úIh ks¾foaY" kj .=re ud¾f.damfoaY yd kj mdG .%ka:j, uQ,sl

wruqKq jkafka .=re flakaøh wOHdmk rgdfjka ñoS isiq flakaøSh wOHdmk rgdjla yd jvd;a

l%shdldrlï u; mokï jQ wOHdmk rgdjlg t<öu uÕska jev f,dalhg wjYH jkakd jQ ksmqK;d

yd l=i,;djkaf.ka hqla; udkj iïm;la njg YsIH m%cdj ixj¾Okh lsrSuhs¡

kj úIh ks¾foaY iy .=re ud¾f.damfoaY iïmdokh lsÍfï oS cd;sl wOHdmk wdh;kfha

Ydia;%Sh lghq;= uKav,fha o" wdh;k iNdfõ o" rpkfha oS odhl;ajh ,nd ÿka ish¨ u iïm;aodhlhska

yd fjk;a md¾Yjhkaf.a o buy;a lemùu we.hSug o fuh wjia:djla lr .kq leue;af;ñ¡

wdpd¾h à'ta'wd¾'fca' .=Kfialr
wOHlaI ckrd,a
cd;sl wOHdmk wdh;kh
uyr.u



ksfhdacH wOHlaI ckrd,a;=udf.a mKsúvh

2013 cQ,s udifha isg mdi,a 250 l l%shd;aul jk ;dlaIKfõoh úIh Odrdfõ úIhhla jQ

bxðfkare ;dlaIKfõoh úIh" isiq ore oeßhka ;=< ;dlaIKfõoh ms<sn| oekqu" l=i,;d fukau

;dlaIKsl f,dalfha mj;sk wjYH;d iy wiSñ; jQ bvlv y÷kd .ekSug o uy`.= wjia:djla jkq

we;'

fuu wjYH;d mdi, ;=< § id¾:l f,i bgq lr .ekSfï § .=rejrhdf.a odhl;ajh m%uqL

ld¾hNdrhls'  tu .=re N+ñldj id¾:l lr .ekSu i|yd w;aje,la jYfhka Ndú; l< yels jk

f,i fuu .=re ud¾f.damfoaYh iïmdokh lr we;s nj i|yka lrkafka i;=áks'

mdvu ie,iqï lsÍfï§;a" bÈßm;a lsÍfï§;a fuu .=re ud¾f.damfoaYfha i|yka Wmfoia ta

whqrska u l%shd;aul l< yels kuq;a .=rejrhdf.a ks¾udKYS,s;ajh" isiq úNjH;dj" mdif,a iy

m%foaYfha wjYH;d wkqj úúO;ajfhka iy kjH;djhlska hq;=j mdvu ie,iqï lsÍug;a" bÈßm;a

lsÍug;a .=rejrhdg yelshdj we;'

fuu .=re ud¾f.damfoaYh iïmdokfha § iydh oelajQ ish¨ fokdg udf.a ia;+;sh m< lrñ'

tï't*a'tia'mS' chj¾Ok

ksfhdacH wOHlaI ckrd,a

úoHd yd ;dlaIK mSGh

iv
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.=re ud¾f.damfoaYh mßYS,kh lsÍu i|yd Wmfoia

bxðfkare ;dlaIKfõoh 13 jk fY%aKsh i|yd iïmdokh lrk ,o fuu .=re ud¾f.damfoaYh

u.ska" mka;sldurh fj; hdug fmr mdvug iQodkï ùug;a" mka;s ldurh ;=< mdvu f.dvk.d

.ekSug;a fhdað; Wmfoia .=rejrhd fj; imhd oSug W;aidy ord we;'

ta wkqj mdvu wdrïN lsÍug fmr imhd.; hq;= bf.kqï wdOdrl" WmlrK yd øjH ms<sn|j

mQ¾j wjfndaOhla ,ndf.k wjYH oE iQodkï lr .ksñka mdvu mka;s ldurh ;=< f.dvkxjd

.ekSug;a WmldÍ jkq we;ehs n,dfmdfrd;a;= fjuq'

flfia fj;;a fuys i|yka Wmfoia .=rejrhdg u`. fmkaùula muKla jk w;r fuys
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.=rejrhdf.a ks¾udKYS,s;ajh" w;aoelSï" isiqkaf.a úNjH;d uÜgï" mdif,a mj;sk myiqlï wkqj

mdvu f.dvkexùu jvd;a iqÿiq jk w;r ta i|yd .=rejrhdg mQ¾K ksoyi we;s nj o okajd isáuq'
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ix

ye|skaùu

f,dalh ld¾ñlrKh ùu;a iu. ñksidf.a fN!;sl iïm;aj, wjYH;d m%udKh l%ufhka

jeä fjñka mj;S' fuu wjYH;d iïmQ¾K lsÍug b,a¨ï lrk ksIamdok NdKav yd WmlrK i|yd

ksIamdok lafIa;%fha mq¿,a jHdma;shla mej;sh hq;= fõ' ksIAmdok lghq;= i|yd ie,iqï lsÍu"

ksIamdok l%ufõo ilia lsÍu" ksIamdokh lsÍu i|yd bxðfkareuh ld¾hhka fuka u mqyqKq Y%ñlhkaf.a

odhl;ajh o fï i|yd w;HjYH fõ'

hula ;ekSfï fyda ksIamdokh lsÍfï ld¾hfha oS isú,a ;dlaIKfõoh" hdka;%sl ;dlaIKfõoh"

úÿ,sh yd bf,lafg%dksl ;dlaIKfõoh hk úIh lafIA;% tllg jeä ixLHdjl odhl;ajh ,nd

.ekSug isÿ jk nj t<solajd we;s ksIamdok mßlaId lsÍïj,ska ;yjqre lr .; yels fõ'

jev f,dalhg mqyqKq oekqj;a jQ Y%ñlhkaf.a wjYH;djla mj;sk nj fkdryils' jev

f,dalhg hdfï oS tla úIh lafIa;%hl uQ,sl bxðfkareuh oekqu ,nd ;sîug jvd lafIa;% lSmhlg

wod< bxðfkareuh oekqu ,nd ;sîu M,odhl jk ksid Y%S ,xldfõ mdi,a moaO;sh ;=< l%shd;aul

lsÍu i|yd w'fmd'i Wiia fm< mka;sj,g bxðfkare ;dlaIKfõoh hk kj úIhh y÷kajd oS we;'

bxðfkare ;dlaIKfõoh hk úIhh isú,a ;dlaIKfõoh" hdka;%sl ;dlaIKfõoh úÿ,sh yd

bf,lafg%dksl ;dlaIKfõoh hk úIh lafIa;% ;=fkys ixl,kfhka rgg Tìk fia ie,iqï lr

t<s olajd we;' fï ksid jev f,dalhg Y%ñlhd wj;S¾K ùfï oS iqÿiq øjH f;dard .ekSug;a" ksjeros

Ys,amSh l%u yqre ùug;a" úoHd;aul f,i m%dfhda.sl j oekqu ,nd .ekSug;a wjYH wjia:d iïmdokh

lr we;'

Y%S ,xldfõ úYajúoHd,j,g we;=<;a jk isiqka i|yd fuu úIh Odrdj ;=<ska by< wOHdmkh

,nd .ekSug yels jk fia mdGud,d mj;ajd f.k hdug úYAjúoHd, ms<sf.k ;sîu isiq orejkaf.a

Nd.Hhls' ta u.ska Wiia fm< bxðfkare ;dlaIKfõoh úIh Odrdj yodrk orejkag úYajúoHd,

wOHdmkh ;=<ska bxcsfkare ;dlaIKfõoS Wmdêh ,nd .ekSug o myiqlï i,id we;' úYajúoHd,

m%fõYhg wjia:d fkd,efnk orejka i|yd o" úYajúoHd, úoHd;k" ;dlaIK úoHd," ld¾ñl

úoHd, iy fm!oa.,sl wdh;kj, jeäÿr wOHhk lghq;= i|yd wjia:d oekgu;a iïmdokh ù we;'

bxðfkare ;dlaIKfõoh úIhhg wh;a isú,a ;dlaIKfõoh" hdka;%sl ;dlaIKfõoh" úÿ,sh

yd bf,lafg%dksl ;dlaIKfõoh hk úIh lafIa;% ;=fkka mdi,a uÜgfï oS YsIHhdg ,nd osh hq;=

ksmqK;d o ta ;=<ska oek .; hq;=" iïmQ¾K lr .; hq;= úIh ikaOdrh o ilia lr we;s úIh

ks¾foaYh u`.ska bosßm;a lr we;' fuu úIh lreKq ffioaOdka;sl j yd m%dfhda.sl j ,nd oSfï oS .=re

ud¾f.damfoaY ix.%yfha wvx.= bf.kqï b.ekaùï l%ufõoh ta ta ksmqK;dj ,nd oSug wkq.ukh l<

hq;= tl u l%ufõoh fkdjk w;r óg jvd id¾:l bf.kqï-b.ekaùï l%ufõo ilia lr l%shd;aul

lsÍug .=reNj;dg wjia:d iïmdokh lr .; yels h' ta ksid mdi,a moaO;sfha oS bxðfkare

;dlaIKfõoh úIh jvd;a M,odhS f,i YsIHhka w;rg f.k f.dia wjYH ksmqK;d ,nd fokq

we;ehs wfmalaId lruq' 2017 j¾Ifha isg l%shd;aul lsÍug kshñ;  ixialrKh lrk ,o úIh

ks¾foaYhg wkql+, j fuu .=re ud¾f.damfoaYh ilia lr we;s nj ;j ÿrg;a i|yka lrñ'



2'0  cd;sl fmdÿ wruqKq(

mqoa.,hdg yd iudchg wod< jk m%Odk cd;sl wruqKq lrd <`.dùu i`oyd mqoa.,hskag iy
lKavdhïj,g cd;sl wOHdmk moaO;sh iydh úh hq;= h'

jir .Kkdjla uq¿,af,a Y%S ,xldfõ m%Odk wOHdmk jd¾;d iy f,aLk u.ska mqoa., yd
cd;sl wjYH;djka imqrd,Su i`oyd wruqKq kshu lrkq ,eî h'  iuld,Sk wOHdmk jHQyhka yd
l%shdj,ska ;=< oelsh yels ÿ¾j,;d ksid OrKSh udkj ixj¾Ok ixl,am rduqj we;=<; wOHdmkh
;=<ska <``.d lr .; hq;= my; oelafjk wruqKq imqrd .ekSu wOHdmk moaO;sh i`oyd jQ ;u bÈß oelau
f,ig cd;sl wOHdmk fldñIka iNdj m%;HlaI fldg f.k we;'

I. udkj wNsudkhg .re lsrSfï ixl,amhla u; msysgd Y%S ,dxlsl nyqúO iudcfha ixialD;sl
úúO;ajh wjfndaO lr .ksñka cd;sl taldnoaO;dj" cd;sl Rcq .=Kh" cd;sl iu.sh" tluq;=lu
iy iduh m%j¾Okh lsÍu ;=<ska cd;sh f.dv ke`.Su iy Y%S ,dxlSh wkkH;dj
;yjqre lsÍu

II. fjkia jk f,dalhl wNsfhda.hkag m%;spdr olajk w;r cd;sl Wreufha udye`.s odhdohka
y`ÿkd .ekSu iy ixrlaIKh lsÍu

III. udkj whs;sjdislï .re lsÍu" hq;=lï yd j.lSï ms<sn`o oekqj;a ùu" yDohx.u ne`§ulska hq;=j
tlsfkld flfrys ie,ls,su;a ùu hk.=Kdx. m%j¾Okh lsÍug bjy,a jk iudc idOdrK;aj
iïu;hka iy m%cd;dka;%sl Ôjk rgdjla .eí jQ mßirhla ks¾udK lsÍu iy mj;ajd
f.k hdug iydh ùu

IV. mqoa.,hskaf.a udkisl yd YdÍßl iqj iïm;a iy udkj w.hkag .re lsÍu u; mokï jQ
;sridr Ôjk l%uhla m%j¾Okh lsÍu

V. iqiudys; jQ iunr fm!reIhla i`oyd ks¾udmK yelshdj" wdrïNl Yla;sh" úpdrYS,S Ñka;kh"
j.lSu yd j.ùu we;=`M fjk;a Okd;aul wx. ,laIK ixj¾Okh lsÍu

VI. mqoa.,hdf.a iy cd;sfha Ôj .=Kh jeä ÈhqKq flfrk iy Y%S ,xldfõ wd¾Ól ixj¾Okh
i`oyd odhl jk M,odhs ld¾hhka i`oyd wOHdmkh ;=<ska udkj iïm;a ixj¾Okh lsÍu

VII. YS>%fhka fjkia jk f,dalhla ;=< isÿ jk fjkialï wkqj yev.eiaùug yd tajd md,kh lr
.ekSug mqoa.,hska iqodkï lsÍu iy ixlS¾K yd wkfmalaIs; wjia:djkag id¾:l j uqyqK
§fï yelshdj j¾Okh lsÍu

VIII. cd;Hka;r m%cdj w;r f.!rjkSh ia:dkhla ysñ lr .ekSug odhl jk hqla;sh iudk;ajh
iy wfkHdakH .re;ajh u; mokï jQ wdl,am  yd l=i,;d fmdaIKh lsÍu

x



3'0 uQ,sl ksmqK;d

wOHdmkh ;=<ska j¾Okh flfrk my; oelafjk uQ,sl ksmqK;d by; i`oyka cd;sl wruqKq bgqlr
.ekSug odhl jkq we;'

(I) ikaksfõok ksmqK;d

idlaIr;dj" ixLHd ms<sn`o oekqu" rEml Ndú;h u; f;dr;=re ;dlaIK m%ùK;dj hk wkqldKav
4la u; ikaksfõok ksmqK;d mokï lr .kS'

idlaIr;dj : idjOdk j weyqïlka §u meyeÈ,s j l:d lsÍu" f;areï
.ekSu i`oyd lsshùu" ksjeros j iy ksrjq,a j ,sùu" M,odhs
whqßka woyia yqjudre lr .ekSu

ixLHd ms<sn`o oekqu : NdKav" wjldYh yd ld,h .Kka lsÍu" .Kkh iy ñkqï
i`oyd l%udkql+, b,lalï Ndú;h

rEml Ndú;h : f¾Ld iy wdlD;s Ndú;fhka woyia ms<sìUq lsÍu iy f¾Ld"
wdlD;s iy j¾K .<mñka úia;r" Wmfoia yd woyia
m%ldYkh yd jd¾;d lsÍu

f;dr;=re ;dlaIK m%ùK;dj : mß.Kl oekqu iy bf.kSfï § o fiajd mßY%hla ;=< § o
fm!oa.,sl Ôú;fha § o f;dr;=re iy ikaksfõok
;dlaIKh Wmfhda.S lr .ekSu

(II) fm!reI;aj j¾Okhg wod< ksmqK;d

- ksßudKYS,S nj" wmidÍ Ñka;kh" wdrïNl Yla;Ska" ;SrK .ekSu" .eg¨ ksrdlrKh
lsÍu" úpdrYS,S yd ú.%yd;aul Ñka;kh" lKavdhï ye`.Sfuka lghq;= lsÍu" mqoa.,dka;r
in`o;d" kj fidhd.ekSï iy .fõIKh jeks j¾.Sh l=i,;d

- Rcq .=Kh" bjid ord isáfï Yla;sh iy udkj wNsudkhg .re lsÍu" jeks w.hhka

- Ñ;a;fõ.S nqoaêh

(III) mßirhg wod< ksmqK;d

fuu ksmqK;d idudðl ffcj iy fN!;sl mßirhg wod< fõ'

iudc mßirh : cd;sl Wreuhka ms<sn`o wjfndaOh" nyqjd¾.sl iudchl
iudðlhka ùu yd iïnkaO ixfõ§;dj yd l=i,;d"
idOdrK hqla;sh ms<sn`o ye`.Su" iudc iïnkaO;d" fm!oa.,sl
p¾hdj" idudkH yd ffk;sl iïm%odhhka"  whs;sjdislï"
j.lSï" hq;=lï iy ne`§ï

ffcj mßirh : iÔú f,dalhl" ck;dj iy ffcj moaO;sh" .ia je,a"
jkdka;r" uqyqo" c,h" jd;h iy Ôjh - Ydl" i;a;aj yd
ñksia Ôú;hg iïnkaO jQ wjfndaOh" ixfõoS nj yd
l=i,;d

fN!;sl mßirh : wjldYh" Yla;sh" bkaOk" øjH" NdKav iy ñksia ðú;hg
tajdfha we;s iïnkaO;dj" wdydr" we`ÿï" ksjdi" wjfndaOh"
ixfõÈ;dj yd l=i,;dj

bf.kSu" jev lsÍu iy Ôj;a ùu i`oyd fuj,ï iy ;dlaIKh m%fhdackhg .ekSfï
l=i,;d fuys wvx.= fõ'
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(IV) jev f,dalhg iqodkï ùfï ksmqK;d

wd¾Ól ixj¾Okhg odhl ùu
;u jD;a;Sh <eÈhd iy wNsfhda.H;d y`ÿkd .ekSu
yelshdjkg iß,k whqßka /lshdjla f;dard .ekSu iy
jdisodhl yd ;srir Ôjfkdamdhl ksr; ùu
hk yelshdjka Wmßu lsÍug yd Odß;dj jeä lsÍug wod< fiajd kshqla;sh yd iïnkaO
l=i,;d

(V) wd.u iy iodpdr O¾uhkag wod< ksmqK;d

mqoa.,hkag ;u ffoksl Ôú;fha § wdpdr O¾u" iodpdrd;aul yd wd.udkql+, yeisßï
rgdjkag wkq.; fjñka jvd;a WÑ; foa f;dard thg iß,k fia lghq;= lsÍu i`oyd
w.hhka Wlyd .ekSu yd iaùhlrKh

(VI) l%Svdj iy úfõlh m%fhdackhg .ekSfï ksmqK;d

fi!kao¾hh" idys;Hh" fi,a,ï lsÍu" l%Svd yd u,, l%Svd" úfkdaodxY yd fjk;a ks¾udKd;aul
Ôjk rgdjka ;=<ska m%ldY jk úfkdaoh" i;=g" wdfõ. iy tjka udkqIsl w;aoelSï

(VII) "bf.kSug bf.kqu" ms<sn`o ksmqK;d

YS>%fhka fjkia jk ixls¾K yd tlsfkld u; hefmk  f,dalhl  mßj¾;k l%shdj,shla
yryd fjkiaùï yiqrejd .ekSfï § yd  Bg ixfõ§ j yd id¾:l j m%;spdr oelaùu;a iajdëk

j bf.k .ekSu;a i`oyd mqoa.,hkag Yla;sh ,nd §u'

Y%S ,xldfõ idudkH wOHdmkh ms<sn| cd;sl m%;sm;a;s rduqjla i|yd fhdackd cd;sl wOHdmk
fldñIka iNdj ^2003 foieïn¾&
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4'0  úIh wruqKq

^1& ;dlaIKsl lafIA;%fha u;= jk .eg¨ úi`§u i`oyd úoHd;aul ixl,am fhdod .ekSu'

^2& f;dr;=re ;dlaIKh ms<sn`o j .eUqre ±kqula ,nd .ekSug Wkkaÿjla we;s lr .ekSu'

^3& tÈfkod Ôú;h i`oyd jeo.;aa uQ,sl .Ks; ixl,am m%.=K lsÍu'

^4& úoHd;aul ixl,am ms<sn`o uQ,sl ±kqu ;dlaIKsl" iudÔh yd wd¾Ól ixj¾Okh i`oyd Ndú;

lsÍu'

^5& cd;sl yd f.da,Sh mdßißl .eg¨ wOHhkh lrñka ;sridr f,i iïm;a Ndú; l< yels

wdldrh ms<sn`o wjfndaOhla ,nd .ekSu

xiii



ksmqK;dj ksmqK;d uÜgu úIh wka;¾.;h bf.kqï M, ld,Éfþo

x

 1'1 bxðfkare m%ñ;s iy

msßú;rj,

jeo.;alu úia;r

lrhs'

1'2 fmdÿ Ndú;fha

mj;sk bxðsfkare

m%ñ;s iy msßú;r

moaO;s kï lrhs'

² bxðfkare m%ñ;shla ye`Èkaùu

² bxðfkare m%ñ;s iy msßú;r w;r fjki

² bxðfkare m%ñ;s iy msßú;r u.ska

NdKavfha fyda fiajdfõ we;s nj iy;sl

flfrk .=K

² wdrlaId iys; nj

² úYajdikSh;ajh

² Wiia ;;a;ajh

² ksIamdokfha § kdia;sh iy fodaaI

wju lsÍu

² by< M,odhS;dj

² bxðfkare m%ñ;s iy msßú;r  iïmdokh

² fmdÿfõ Ndú; jk m%ñ;s iy msßú;r

² ISO

² SLS / BS

² CIDA  building specifications

² Building regulations

² SMM (Standard Methods of

Measurement)

² IEE / IEEE

² SAE (Society of Automobile Engineers)

 ² bxðfkare m%ñ;s iy msßú;r ilia

lsÍfï ks¾Kdhl úia;r lrhs'

² bxcsfkare ld¾hhkag wod< m%ñ;s yd

msßú;r ,nd .ekSu i|yd

mßYS,kh l< hq;= ,shlshú,s

f;dard .kshs'

01' bxðfkare m%ñ;s

iy msßú;r

;dlaIKsl

mßirhl §

Ndú; lrhs'
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ksmqK;dj ksmqK;d uÜgu úIh wka;¾.;h bf.kqï M, ld,Éfþo

x
i

 ² Yla;s m%Nj (energy sources)

² mqk¾ckkSh (renewable) Yla;s m%Nj

- c,fha úNj$pd,l (potential/

kinetic) Yla;sh

- iq<x (wind) Yla;sh

- iQ¾h (solar) Yla;sh

- Woï /<s (tidal wave) Yla;sh

- ffcj  ialkaO (bio mass)

² mqk¾ckkSh fkdjk (non-renewable&

Yla;s m%Nj

- fmdis, bkaOk (fossil fuel) Yla;sh

- kHIaál (nuclear) Yla;sh

- iajNdúl jdhq (natural gases)

² Yla;s Ndú;h

- pd,l Yla;sh

- mSvk Yla;sh

² ;,nur (turbine& j¾.

- lma,dka (Kaplan)

- *%ekaisia (Francis)

- fm,agka (Pelton)

² c, úÿ,s n,d.drhl wx.

- mSvk WuÕ (pressure tunnel)

- i¾ck l=àr (surge chamber&

- fmkaiafgdla (penstock)

- ;,nur (turbine&

- úÿ,s ckl (generator)

² c, úoq,s n,d.dr j¾.SlrKh

² cj m%udKh wkqj

² c, ysi wkqj

2'1 úÿ,s n,d.drhl

l%shdldß;ajh úuid

n,hs'

² mqk¾ckkSh iy mqk¾ckkSh fkdjk

Yla;Ska w;r fjki meyeÈ,s lrhs'

² mqk¾ckkSh iy mqk¾ckkSh fkdjk

Yla;s m%Nj kï lrhs'

² tla tla m%Njh Ndú;fhka úoHq;a

Yla;sh ksmoùfï oS Yla;s mßj¾;kh

isÿjk  wdldrh úia;r lrhs'

² c, ysi (water head) wkqj fhdod

.kakd ;, nur j¾.j, úúO;aj

meyeos,s lrhs'

² c, úÿ,s n,d.drhl uQ,sl ieleiaul

leá igykla w¢hs'

² úúO idOl u; c, úoq,s n,d.dr

j¾.SlrKh lrhs'

² iQ¾h Yla;sh úÿ,s Yla;sh njg

mßj¾;kh lr.kakd wdldrh

meyeos,s lrhs'

² ckkhjk wdldrh;a tfia ckkh

lr.;yels ld,h;a wkqj Yla;sh

.nvd lr ;nd .ekSfï wjYH;dj

meyeos,s lrhs'

² iïfm%aYKh yd fnod yeÍu i|yd;a

úúO WjdrK l%shd;aul lsÍu i|yd;a

m%;Hdj¾; Odrdjla njg mßj¾;kh

lsÍfï wjYH;dj meyeos,s lrhs'

² mßir ys;ldó" ,dn odhS yd wkjr;

iemhqula ,nd oSu i|yd jvd;a iqÿiq

m%Nj ;d¾lslj fhdackd lrhs'

0802'úÿ,s cjh

W;amdokh"

iïfm%aIKh" fnod

yeÍu iy Ndú;h

ms<sn| úu¾Ykh

lrhs'



ksmqK;dj ksmqK;d uÜgu úIh wka;¾.;h bf.kqï M, ld,Éfþo

x
ii

² iïfm%aIKh (transmission& iy fnodyeÍu

(distribution&

² iïfm%aIK fjda,aàh;dj

² fnodyeÍfï fjda,aàh;dj

² cd;sl úÿ,sn, moaO;sh (national grid)

² cd, Wmfmd< (grid substation&

² m%dfoaYSh Wmfmd< (regional substation&

² iïfm%aIKfha § iy fnodyeÍfï § Ndú;

lrk m%Odk Wmdx. iy WmlrK

² iaõÉ mkak (switch gear)

² mßKdul (transformers)

² Yla;s mßj¾;kh

² lial=remamq kshuh (Cork screw rule)

² iqqr;aa kshuh (right hand rule)

² ju;a kshuh (left hand rule)

² ckl l%shdj  (generator action)

² fudagrhl l%shdj (motor action)

² m%;Hdj¾; Odrd ckl

² iajhx ielnQ ckl

(self excited  generators &

² fjka fjka j ielnQ ckl

(separately excited generators &

² N%ul wdfïp¾ ckl

(rotating amatuar generators)

² N%ul lafIa;% ckl

(rotating field generators)

2'2 Y%S ,xldfõ úÿ,s n,h

iïfm%aIKh iy

fnodyeÍfï

hdka;%Kh meyeÈ,s

lrhs'

2'3 N%ul hka;%hl

uQ,O¾uh meyeÈ,s

lrhs'

2'4 m%;Hdj¾; Odrd

hka;%j,

l%shdldÍ;ajh

wOHhkh lrhs'

² iïfm%aIKh  iy  fnodyeÍu  i|yd

Y%S  ,xldfõ  Ndú;  jk   iïu;

fjda,aàh;d i|yka lrhs'

² iïfm%aIKh iy fnodyeÍu i|yd

úúO fjda,aàh;d Ndú;fha jeo.;alu

meyeos,s lrhs

² úÿ, s n,d.drhl i sg k sjil a$

l¾udka;Yd,djla olajd úÿ,sh ,nd

fok wdldrh úia;r lrhs'

² my; i|yka Yla;s mßj¾;khka

isÿjk wdldrh ta yd iïnkaO kshu

wkqidrfhka meyeÈ,s lrhs'

hdka;%sl Yla;sh  úÿ,s Yla;sh

úÿ,s Yla;sh  hdka;%sl Yla;sh

² m%;Hdj¾; Odrd hka;%hl iam¾Yl

ú,sj, l%shdj meyeÈ,s lrhs'

² m%;Hdj¾; Odrd cklhl m%;sodk

w.%%j, mssysgk fjda,aáh;d ;rx.h

w`Èhs'

² iajhx ielnQ cklj, (self excited

generators& iy fjka fjka j ielnQ

cklj, (separately excited generators

& fjki meyeÈ,s lrhs'
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ksmqK;dj ksmqK;d uÜgu úIh wka;¾.;h bf.kqï M, ld,Éfþo

x
iii

² m%;Hdj¾; Odrd fudag¾ j¾.

² t;=ï rys; N%ul fh¥ fudag¾

² ;ksl,d fm%arK fudag¾

(single phase induction motor &

² f;l,d fm%arK fudag¾

(three phase  induction motor &

² wdjrK O%ej fudag¾

(shaded pole motor &

² t;=ï iys; N%ul fh¥ fudag¾

²  iuuqyq¾;l fudag¾

 (synchronous  motor &

²  id¾j fudag¾

 (universal  motor &

² ir, Odrd hka;%

² fjkafjka j ielnQ ckl

² iajhx ielnQ ckl$fudag¾ ̂wdfïp¾ t;=u"

lafIa;% t;=ug iïnkaO jk wkaou wkqj&

² fY%aKs t;=ï (series wound&

² Wmm: t;=ï (shunt wound&

² ixhqla; t;=ï (compound wound&

² wdfïprhl ckkh jk fjda,aàh;dj

² ;rx.dldrh

² fjda,aàh;dj r|d mj;sk idOl

² ir, Odrd fudagrhl wdfïpr Odrdj wkqj

jHdj¾;h (torque& iy fõ.h w;r

fjkiaùu

2'5 úúO ir, Odrd

hka;%j, ,dlaIKsl

wOHhkh lrhs'

² N%ul wdfïp¾ ckl iy N%ul lafIa;%

cklj, fjki meyeÈ<s lrhs'

² m%;Hdj¾; Odrd fudag¾ j¾.SlrKh

lrhs'

² m%;Hdj¾; Odrd fudagrhl N%ul

pqïnl lafI a; %h iy wdrïNl

jHdj¾;h we;s jk wdldrh meyeÈ,s

lrhs'

² tla tla fudagrfha Ndú; i|yka lrhs'

² tl,d fudagrhl N%uK ÈYdj udre

lrhs'

² f;l,d fudagrhl N%uK ÈYdj udre

lrhs'

² fY%aKs t;=ï" Wmm: t;=ï" iy ixhqla;

t;=ï fudag¾j, o`.r iïnkaO lr

we;s wdldrh w¢hs'

² ir, Odrd hka;%hl kHdfoaYlfha

(comutator& l%shdj meyeÈ,s lrhs'

² ir, Odrd cklhl m%;sodk w.%j,

;rx.dldrh w¢hs'

² ir, Odrd cklhl m %; sodk

fjda,aà;dj jeä lr.; yels wdldrh

meyeÈ,s lrhs'

² tla tla fudag¾ j¾.fha wdfïpr

Odrdj wkqj fõ.h iy jHj¾;h

fjkia jk wdldrh m%ia;dßl j

ksrEmKh lrhs'
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ksmqK;dj ksmqK;d uÜgu úIh wka;¾.;h bf.kqï M, ld,Éfþo

x
iv

² mßKdul yd iïnkaO uQ,O¾u

² úoHq;a pqïnl fm%arKh

(electro magnetic  induction &

- iajhx fm%arKh (self induction&

- wfkHdakH fm%arKh

(mutual induction&

² mßKdul t;=ïj, fmdg ixLHdj iy

fjda,aàh;dj w;r iïnkaOh

² mßKdul j¾.

² cj  (power) mßKdul

² wjlr (step down&

² wêlr (step up&

² fjkalrK (isolation &

² WmlrK mßKdul

(Instrument transformers)

² Odrd mßKdul (current transformers&

² úNj mßKdul

(potential  transformer&

² iajhx  mßKdul (auto transformer)

² úÿ,sh yd iïnkaO Wjÿre

² úÿ,sier je§u

² mßjrk fodaI

² N+.; w.%fha fodaI

² mqoa.,dkqnoaO ,laIK

² .sks .ekSu

2'6 úúO mßKdulj,

Ndú; úu¾Ykh

lrhs'

2'7 úÿ,sh Ndú;fha §

mqoa., iy foam<

wdrlaIdj i`oyd

n,mdkakd jQ

mQ¾fjdamd ms<smÈhs'

² úúO ir, Odrd fudag¾j, Ndú;

i|yka lrhs'

² mßKdulhl uQ,O¾uh meyeos,s lrhs'

² m%odk fjda,aàh;dj fjda,aÜ 230 la jk

cj mßKdulhl" m %; so dk

fjd a, aàh;dj uek tu. sk a

mßKdulfha j¾.h y÷kd .kshs'

² mßKdulhl fmdgj,a w;r wkqmd;h

iy fjda,aàh;d w;r wkqmd;h mokï

lr .ksñka ir, .eg¨ úi|hs'

² úúO mßKdulj, ielei au"

l%shdldß;ajh iy Ndú; meyeÈ,s lrhs'

² úÿ,s ier je§ug fya;= i|yka lrhs'

² úÿ,s ier jeoSfuka we;sjk ydkslr

;;a;aj flfrys Odrd m%udKfha

n,mEu meyeÈ,s lrhs'

² úÿ, s ier je§ug n,mdk

mqoa.,dkqnoaO ,laIK fmkajd fohs'

08
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ksmqK;dj ksmqK;d uÜgu úIh wka;¾.;h bf.kqï M, ld,Éfþo

x
v

² wêOdrd .e,Su

² ,sys,a iïnkaO;d

² i¾ck Wjÿre (surge hazards)

² wl=Kq flàu

² wdrlaIl mQ¾fjdamd

² cd;Hka;r úÿ,s bxðfkare fr.=,dis

² wdrlaIl Wml%u

- mßm: ì|sk

- wdrlaIl me<÷ï

- wdrlaIl fuj,ï

² w¾O ikakdhl

² w¾O ikakdhl uQ,øjHj, .=K

² P  j¾.fha iy N  j¾.fha w¾O

ikakdhl øjH

² P  iy N  øjHj, Ndú;

² P-N  ikaêh

² vfhdav (Diode& j¾.

² Rcqldrl vfhdav (Rectifier diode&

² fik¾  vfhdav (Zener diode&

² wdf,dal úfudapl vfhdav

(Light Emitting Diode - LED)

² ,laISh iïnkaOl vfhdav

(Point contact diode&

3'1 w¾O ikakdhl

øjHj, ,dlaIKsl

meyeÈ,s lrhs'

3'2 wjYH;dj wkqj úúO

j¾.fha P-N ikaê

fhdod .kshs'

² wl=Kq flàu ksid úÿ,s ikakdhlj,

isÿjk i¾ck l%shdj meyeÈ,s lrhs'

² cd;Hka;r úÿ,s bxðfkare fr.=,dis

(International Electrical Engineering

Regulations& j,g wkql+, j wdrlaIl

mQ¾fjdamd ms<smeÈh hq;= wdldrh

meyeÈ,s lrhs'

² úÿ,suh ld¾hhkaj, § wod< wdrlaIl

mQ¾fjdamd wkq.ukh lrhs'

² w¾O ikakdhl u Q,øjHj,

bf,lafg%dak úkHdih mokï lr

.ksñka tajdfha .=K meyeos,s lrhs'

² P  j¾.fha iy N  j¾.fha w¾O

ikakdhl øjHj, jHqyh meyeÈ,s lr

ikakdhl;dj j¾Okh jk wdldrh

úia;r lrhs'

² P-N  ikaêhl mßmQ¾K ,dlaIKsl iy

m%dfhda.sl ,dlaIKsl jl% w`Èhs'

² Rcqldrl vfhdav" fik¾ vfhdav"

LED  iy ,laI Sh iïnkaO;d

vfhdavj, fmr keUqre iy miq keUqre

,dlaIKsl jl% w`Èhs'

² by; vfhdavj, l%shdldß;aj iy

Ndú; meyeÈ,s lrhs'

02

14

03' bf,lafg%dksl

;dlaIKh

tosfkod Ndú;

i|yd fhfok

wdldrh úu¾Ykh

lrhs'
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² vfhdav j¾. keUqre lsÍu (biasing) iy

Ndú;

² P-N  øjHj, fjk;a Ndú;

² oaúO%ej g%dkaisiag¾

(Bipolar Junction Transistor - BJT&

² ikaê lafIa;% wdprK g%dkaisiag¾

(Junction Field  Effect Transistor  - JFET)

² w¾O ;rx. RcqlrKh

(half wave rectification)

² mQ¾K ;rx. RcqlrKh

(full wave rectification)

² ueo ijqk;a (center tapped) mßKdul

² fia;= Rcqldrl (bridge rectifier)

² fmÍu (filtering)

² fjda,aàh;d hdukh (voltage regulation)

² ix.Dys; hdul (IC voltage regulator)

mßm:

² uDÿ mEiaiSfï (soft soldering) l%shdj,sh

² uDÿ fmdä (soft solder)

² iHkao (flux)

² N-P-N  iy  P-N-P g%dkaisiag¾j,

ieleiau w`Èhs'

² oaúO%ej g%dkaisiagr ;=< we;s  P-N  ikaê

fol keUqre l< hq;= wdldrh meyeÈ,s

lr wod< mßm: igyk w`Èhs'

² g%dkaisiagrh ;=< Odrdj .,dhk ÈYdj

olajñka tys l%shdldß;ajh meyeÈ,s

lrhs'

² ikaê lafIa;% wdprK g%dkaisiag¾

(JFET)  j, wNHka;r ieleiau we|

l%shdldß;ajh meyeÈ,s lrhs'

² JFET  keUqre lrk wdldrh meyeÈ,s

lrhs'

² w¾O ;rx. iy m Q¾K ;rx.

RcqlrKfha fjki meyeos,s lrhs'

² w¾O ;rx. iy m Q¾K ;rx.

iDcqlrKh i|yd mßm: igyka w¢hs'

² ueo ijqk;a mßKdulhla Ndú; lr

mQ¾K ;rx. Rcqldrl mßm:hla uDÿ

mEiaiSu u.ska tl,ia lrhs'

² fia;= Rcqldrlhla Ndú; lr mQ¾K

;rx. Rcqldrl mßm:hla tl,ia

lrhs'

² fmrykla fh§fuka miq ir, Odrd

uÜgu jeä ù /<s;s fjda,aàh;d uÜgu

(ripple voltage level ) wvqjk nj

olajhs'

² ix.Dys; mßm: fjda,aàh;d hdulhla

083'3 P-N ikaê fhdod

.ksñka m%;Hdj¾:

fjda,aàh;dfjka

ia:dhS ir< Odrd

fjda,aàh;djla ,nd

.ekSfï l%u

úu¾Ykh lrhs'
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iïnkaO l sÍfuka m %; sodk

fjda,aàh;dj ia:djr lrhs'

² g%dkaisiagrj, o;a; j.= weiqßka

mrdñ;sl ,nd .kshs'

² i aúphla f,i Ndú; l< yels

g%dkaisiagrhla mrdñ;sl weiqßka

f;dard .kshs'

² g%dkaisiagrhl mßj¾;Sh ,dlaIKsl

jl%h weiqßka iaúÖlrK l%shdj,sh

meyeos,s lrhs'

² hdka;% sl iaúphl;a g%dk aisi agr

iaúphl;a fjki ii`ohs'

² g%dkaisiagrh iaúphla f,i Ndú;

lrñka ms,shjkhla l%shd lrjhs'

² g%dkaisiag¾ keUqre lsÍfï l%u oelaùu

i|yd mßm: igyka w|shs'

² iaÓr iy iajhx keUqre lsÍïj,g wod<

.Kkh lsÍï isÿlrhs'

² oS we;s mßm: igyklg wkqj úNj

fnÿï keUqrej Ndú; lr l=vd ix{d

j¾Olhla tl,ia lrhs'

² foda,fkalaIh Ndú;fhka m%odk iy

m%;sodk ;rx.dldr ixikaokh lrhs'

² j¾Ol mßm:hl ikaê lafIa;% wdprK

g%dkaisiagrhl fhoSu" o< mßm:

3'4 oaúO%ej g%dkaisiagr"

iaúphla f,i fhdod

.ekSfï yelshdj

úuid n,hs'

3'5 ix{d j¾Okh

i|yd g%dkaisiag¾

Ndú;h úuid n,hs'

² úÿ,s mdykh (soldering iron)

² oaúO%ej g%dkaisiagrj, (BJT) mrdñ;sl

² Odrd ,dNh (current gain)

² Wmßu ix.%dyl Odrdj

(maximum collector current)

² cj W;ai¾ckh (power dissipation)

² Wmßu iemhqï fjda,aàh;djh

² oaúO%ej g%dkaisiagrj, ,dlaIKsl

² lmd yeÍfï m%foaYh (cutoff  region)

² il%Sh m%foaYh (active region)

² ika;Dma; m%foaYh (saturation region)

² g%dkaisiagrh iaúphla f,i Ndú; lsrSu

² oaúO%ej g%dkaisiagrhla j¾Olhla f,i

keUqre lsÍfï l%u

² iaÓr keUqrej (fixed biasing)

² iajhx keUqrej (self  biasing)

² úNj fnÿï keUqrej

(potential divider  biasing)

² oaúO%ej g%dkaisiagrhla mQ¾K ix{d j¾Olhla

f,i Ndú; lsÍu

² ikaê lafIa;% wdprK g%dkaisiagrhla

j¾Olhla f,i Ndú; lsÍu

08

08
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igykla u.ska olajhs'

² ldrld;aul j¾Olhl ixfla; igyk
w¢hs'

² mßmQ¾K ,dlaIKsl i|yka lrhs'
² o;a; m;%sldjlska ,nd.;a fok ,o

ldrl j¾Olhl ,dlaIKsl mßmQ¾K
,dlaIKssl iu`. ii|hs'

² wmj¾;l j¾Olhla tl,ia lr
.Kkh lrk ,o m %; s,dNh"
fod a,fkal aIfhka uek ,nd.;a
m%;s,dNh iu. ii|hs'

² ldrld;aul j¾Ol Ndú;fha
jeo.;alu ú.%y lrhs'

² ldrld;aul j¾Olhla Ndú; lr
ixfõ§;dj j¾Okh lsÍu i`oyd

ixikaol mßm: tl,ia lrhs'

² ix{d Ndú;h ;=< m %; siu iy

ixLHdxl ix{d fhdod .ekSfï jdis

wjdis ixikaokh lrhs'

² m%;siu ix{d" m%odk iy m%;sodk ix{d

f,i    Ndú; jk wjia:d bosßm;a

lrhs'

3'6 ldrld;aul

j¾Olj, Ndú;h

úuid n,hs'

3'7 m%;siu iy ixLHdxl

ix{d Ndú;fha

fjki úuid n,hs'

² ldrld;aul j¾Ol (operational amplifiers)

² mßm: ixfla;h (circuit symbol)

² mßmQ¾K ,dlaIKsl

² m%odk iïndokh (input impedance)

² m%;sodk iïndokh

(output impedence)

² úsjD; mq~q m%;s,dNh (open loop gain)

² l,dm m<, (bandwidth)

² ldrld;aul j¾Olj, fhÿï

² wmj¾;l (inverting) j¾Olh

² wmj¾;l fkdjk (non inverting)

j¾Olh

² ixikaol ^comparators&

² w.hla ixLHdxl iy m%;siu wdldrfhka

oelaùu

² m%;siu (analog) ix{d iy ixLHdxl

(digital) ix{d iei`§u

² m%;siu iy ixLHdxl ix{dj, Ndú;

² m%odk iy m%;sodk ix{d f,i m%;siu ix{d

Ndú;h

- mdrkdhl u.ska ,nd fok ix{dj,

j¾Okh

10
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² ixLHdxl ksrEmKh i|yd oaùuh rgdj

Ndú; lrhs'

² ;¾l oajdr i|yd ixfla; we| i;H

igyka f.dv k`.hs'

² uQ,sl ;¾loajdr Ndú; lr ixhqla;

oajdr mßm: tl,iaa lrhs'

² úúO m%odkhkaf.a iïnkaO;dj wkqj

   m%;sodkh ,nd.; yels ir, ;¾l

mßm:  tl,ia lrhs'

² wkql%ñl ;¾l mßm:j, ;ekqï

tallh f,i ms,sfmd, Ndú; lrhs'

² NE555 ld, mßm:h wia:dhS nyq

lïml iy talia:dhS nyq lïml f,i

Ndú; lrhs'

² oaùuh ixLHd by<g .Kskhla (Up

Counter) tl,ia  lrhs'

² by<g .Kskhla ixLHd; fnokhla

f,i Ndú; l< yels wdldrh meyeÈ,s

lrhs'

² my<g .Kskhla Ndú; lr ld,

mßm:hla tl,ia lrhs'

² PLC moaO;sj, úldYh" Ndú; iy jdis

meyeÈ,s lrhs'

² PLC moaO;shl m%Odk tall leá

igykla u.ska olajhs'

² PLC j, l%uf,aLk úê kï lrhs'

3'8 hï l%shdj,shla

md,kh lsÍu i|yd

ixLHdxl ;dlaIKh

Ndú; lsÍfï

yelshdj úu¾Ykh

lrhs'

² oaùuh ixLHd  (binary numbers)

² ;¾l oajdr (logic gates)

² NOT,  AND,  OR,  NAND,  NOR, XOR

² i;H igyka  (truth table)

² iïnkaO;d ;¾l mßm: (combination

logic circuits)

² ;¾l mßm: (logic circuits)

² ima; o¾Yl (seven segments)

² wkql%ñl ;¾l mßm: (sequential logic

circuits)

- ms,sfmd, (flip flop)

 - D  j¾.h

² f¾Çh ix.Dys; (linear integrated) mßm:

Ndú;h

² NE555

² >áld iamkao (clock pulse)

² nyq lïml (multi vibrator)

² ixLHdxl .Ksk (digital counter)

² l%uf,aÅ; ;¾l md,k moaO;s PLC

(Programmable  Logic Control Systems)

ye|skaùu

14
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² úoHq;a pqïnl ;rx.hl ixrpl iy

tajdfha idfmalaI ÈYd i`oyka lrhs'

² .=jka úÿ,s iïfm%aIK moaO;shl leá

igyka w|shs'

² wê ixLHd; iïfm%aIK ud¾.hlska

i sÿjk úoHq; a p qïnl úlsrKh

(Electro magnatic radiation) ir< j

meyeÈ,s lrhs'

² uq¾clfha wjYH;dj meyeÈ,s lrhs'

² m%;siu ix{djla u.ska uQ¾ckh lrk

,o úia;dr uQ¾ð; ix{djl iy

ixLHd; uQ¾ð; ix{djl ;rx. rEm

igykla w¢hs'

² ixLHdxl ix{djla u.ska uQ¾ckh

lrk ,o úia;dr uQ¾ð; ix{djl iy

ixLHd; uQ¾ð; ix{djl ;rx. rEm

igykla w¢hs'

² uqøs; mßm: mqjre u; úúO ix.Dys;

mßm: iy fjf<|fmdf,ka ñ< oS

.;yels mßm: fldgia Ndú; lr úúO

wjYH;d i|yd jHdmD;shla f,i

l%shdldÍ mßm: tl,ia lrhs'

3'9 .=jka úÿ,s iïfm%aIK

moaO;s i|yd úoHq;a

pqïnl ix{d Ndú;h

úuid n,hs'

3'10 jHdmD;shla f,i

il%sh mßm:hla

tl,ia lrhs'

² úoHq;a pqïNl ;rx. ms<sn| ixl,amh

² .=jka úÿ,s iïfm%aIKh

(radio transmission)

² iïfm%aIlh (Transmitter)

² wdodhlh (receiver)

² uQ¾ckh ms<sn`o ixl,amh

² úia;dr uQ¾ckh

^Amplitude modulation) (AM)

² ixLHd; uQ¾ckh

(Frequency  modulation) (FM)

² ixLHdxl ix{djla u.ska isÿ lrkq ,nk

úia;dr iy ixLHd; uQ¾ckh

² uqøs; mßm: mqjre (Printed circuit boards)

² ix.Dys; mßm: (IC)

² iïfm%aIl (Transmitters)

² wdodhl (Receivers)

² úfla;l (Decoders)

06
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² ;r,j, ;dlaIKsl Wmfhda. S;d

,ehsia;=.; lrhs'

² ;r, hka;%j, m%Odk Wmdx.j,

ld¾hh  meyeos,s lrhs'

² l¾udka; lafIa;%fha Ndú; lrk

fmdïm$ iïmSvl" l%shdldß;ajh wkqj

fjka lr olajhs'

² iïmSvl$fmdïm j¾. yrialv rEm

igyka wdOdrfhka fjkalr y÷kd

.kshs'

² ;r, iïmSvk ld¾h i|yd WÑ;

iïmSvl j¾.h f;dard .kshs'

² ;r, hka;%

(Machinery associated with fluids)

² ye|skaùu

² jdhj (pneumatic)

² ødj (hydraulic)

² ;r,j, Wmfhda.S;dj

² Yla;s iïfm%aIK (energy transmission)

udOHhla f,i

² Yla;s ckkh (energy generation)

² ixjd;kh (ventilation)

² lïmk Wrd .ekSu (shock absorption)

² >¾IK wju lsÍu

² ;r, hka;%j, m%Odk wjhjj, ld¾hh

- fmdïm (pumps)

- iïmSvl (compressors)

- ;,nur (turbine)

² fmdïm$iïmSvl j¾." l%shdldß;ajh yd

tajdfha fhoSï

² wkqjegqï (reciprocating)

² msiagka j¾.h ^piston type&

² m%dÖr j¾.h ^diaphragm type&

²  N%ul j¾.h ^rotary type&

² bial=remamq j¾.h (screw type&

² fm;s$;, j¾.h ^vane type&

4'1 ;r, hka;%j, ld¾h

úuid n,hs'

4'2 ld¾hhg WÑ;

fmdïmh f;dard

.ekSfï yelshdj

m%o¾Ykh lrhs'

04'úúO ld¾hh

i|yd ;r, Ndú;

hka;% fhdod

.ekSfï yelshdj

úuid n,hs'

04
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² ødj cj iïfm%aIK moaO;s

^hydraulic power transmission&

² ye¢kaùu

² fh§ï

² Wmdx. iy ld¾h

² jdhj cj iïfm%aIK moaO;s

^pneumatic power transmission&

² ye¢kaùu

² fh§ï

² Wmdx. iy ld¾h

² ødj$;r, cj iïfm%aIK moaO;sj, lmdg

² lmdg j¾. iy ld¾h

- 2$2 osYd md,k  lmdg

(directional control valve)

- 3$2 osYd md,k lmdg

- 5$2 osYd md,k lmdg

² msiagka j¾.

² ;ks l%shdldÍ (single action)

² oaú;aj l%shdldÍ (double action)

² wdrlaIl lmdg  ̂ Safety valve)

² jdhq iïmSvk gexlsj,

² jdIam iïmSvk gexlsj,

² mSvk W`ÿkaj, ̂ Pressure cooker)

² YS;lrKj, wê ner jyre

^Overload cut-out) iy wê mSvk lmdyßk

^High pressure  cut-out)

² ødj iy jdhj cj iïfm%aIKfha fh§ï

,ehsia;=.; lrhs'

² ødj iy jdhj cj iïfm%aIK l%uj,

we; s jdi s$wjdi s  wfkl=; a  cj

iïfm%aIK l%u iu. ixikaokd;aul

j úia;r lrhs'

² ;r, cj iïfm%aIK moaO;shl we;s

m%Odk Wmdx.j, ld¾h úia;r lrhs'

² ;r, cj iïfm%aIKfha § lmdg u`.ska

flfrk ld¾h úia;r lrhs'

² msiagka j¾.h wkqj WÑ; lmdgh

f;dard .kshs'

² msiagkfha wfmalaIs; l%shdldß;ajh

wkqj iqÿiq lmdgh f;dard .kshs'

² lmdg md,kh lsÍfï l%u fjkalr

y÷kd .kshs'

² iïmSä; ;r, Ndú;fha § wk;=re

isÿúh yels wdldr úuid n,hs'

² iïmSä; ;r, Ndú;fha wk;=re

j,lajd .ekSug fhdod we;s Wml%u

kï lrhs'

² iïmSä; ;r, Ndú;fha § kshñ;

wdrlaIs; ms<sfj;a wkq.ukh lrhs'

4'3 cj iïfm%aIK

ld¾hh i|yd ;r,

fhdod .ekSfï

yelshdj úuid n,hs'

4'4 ;r, iïmSvk

ld¾hfha § wdrlaIs;

ms<sfj;a wkq.ukh

lsÍfï we;s

jeo.;alu ;yjqre

lrhs'

12
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² ødj mSvk moaO;sj, mSvk ksoyia lsÍfï

lmdg  ^Pressure relief valve&

² WmlrKj, ksrdmo idOlh

^Safety factor)

² fjkapQß l%shdj Ndú; jk WmlrK

² úisrlh ^Spray gun)

² ldìhqf¾grh ^Carburator)

² úisrl w;afmdïmh

² jdIam iïmSvk YS;lrKhl l%shdj,sh

² YS;lrKhl isis,k moaO;sh

² m%Odk wjhj yd l%shdldß;ajh

² iïmSvl ^Compressors)

² ìï uekqu ks¾jpkh

² N+ñh u; msysá jia;=kaf.a idfmalaI msysàu

(Relative position)'

² m Q¾Kfha isg fldgi olajd uekSfï

uq,O¾uh

(Work from whole to part principle)

² fmdf<dj u; we;s ksYaÑ; ia:dk follg

idfmalaIj fjk;a ia:dkhl msysàu

ksrEmKh lsÍfï uQ, O¾uh'

1' os. ñkqï folla u.ska (by two distances)

2' os.la iy wka;¾.; fldaKh u.ska

     (by a distance and an angle)

² ;r, hka;% Ndú;fha § ksrdmo iSudj

blau -fkdhdug j.n,d .kshs'

² úisrlfha l%shdldß;ajh meyeÈ,s lrhs'

² fjkapQß l%shdfõ fjk;a fh§ï úuid

n,hs'

² fjkapQß l%shdj Ndú; fldg we;s ir,

WmlrK l%shd lrjhs'

² jdIam iïmSvk YS;lrKhl isis,k

moaO;sfha m%Odk wjhj kï lrhs'

² isis,k moaO;sfha l%shdldß;ajh úia;r

lrhs'

² ìï uekqu ks¾jpkh lrhs'

² mdi,a j;af;a fldgila u; msysgk

N+ ,laIKj, ^f.dvke.s,s" ud¾.

wd§& idfmalaI msysàu fmkajk o,

igykla w¢hs'

² mQ¾Kfha isg fldgi olajd uekSfï

uQ,O¾ufha jeo.;alu meyeÈ,s lrhs'

² hïlsis ia:dkhl idfmalaI msysàu

m%ia;dßlj ksrEmKh lrhs'

4'5 tÈfkod yuqjk

ld¾h i`oyd fjkapQß

l%shdj Ndú; lsÍfï

yelshdj úuid n,hs'

4'6 YS;lrK l% shdj,sh

i|yd ;r, iïmSvkh

fhdod .kakd whqre

úuid n,hs'

5'1' ìï uekqfï uQ,O¾u

(Principles of  survey-

ing) meyeÈ,s lrhs'

03

06
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uÜgï .ekSu

ms<sn| uQ,O¾u

úuid n,hs'



ksmqK;dj ksmqK;d uÜgu úIh wka;¾.;h bf.kqï M, ld,Éfþo

x
x
iv

3' fldAK folla u.ska (by  two angles)

4' ,ïnl ÿr u.ska

(by the perpendicular distance)

² Ndú; lrk WmlrK wkqj ìï uekqu

j¾.SlrKh

- oïje,a uekqu (Chain surveying)

- ;shfvd,hsÜgq uekqu (Theodolite

surveying)

² f¾Çh ñkqï  (linear measurements)

- ;sria ÿr(horizontal distance )

- isria ÿr (vertical distance)

- wdk; ÿr (slope distance)

² f¾Çh ñkqï (linear measurements) l%u

- Rcq ñkqï (direct measurement)

- ;%sfldaKñ;sl .Kkh lsÍï

(trigonometric method)

- bf,lafg%dksl l%uh (electronic method)

² f¾Çh ñkqï i|yd WmlrK

- ñkqï máh  ^measuring Tape&"

- oïje, ^chain&"

- bf,lafg%dksl ÿr udkh

(Electronic Distance Meter)

² fldaKSl ñkqï (angular measurements)

- isria ;,fha fldaK (vertical angles)

- wdfrdayK fldaK (angle of elevation)

- wjfrdayK fldaK

(angle of depression)

² uekqfï iajNdjh wkqj iqoqiq ñkqï

WmlrK kï lrhs'

² ;sria iy isria ;,j, fldaK fhdod

.ksñka .`.l m<," .il Wi

.Kkh lrhs'

² os. iy fldaK uekSfï oS isÿúh yels

fodaI  úia;r lrhs'

² hï uekqï ls%hdj,shl oS isÿúh yels

fod aI wju lsÍug fho sh yels

mQ¾fjdamdhhka úia;r lrhs'

5'2 ìï uekqfï oS Ndú;

jk úúO ñkqï iy ta

i|yd fhdod .kakd

WmlrK j¾. kï

lrhs'

06
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5'3 oïje,a uekqï l%uh

  Ndú;hg .kshs'

- ;sria ;,fha fldaK (Horizontal angles)

- wNHka;r fldaK (included angles)

- W;al%uK fldaK (Deflection angles)

- os.xYh (Bearing)

² fldaK uekSfï WmlrK

- wdk;sudkh (Clinometer)

- ms%iau ud,sudj ( Prismatic Compass)

- ;shfvd,hsÜgqj (Theodolite)

² ñkqï .ekSfï oS isÿ úh yels fodaI (errors)

- WmlrKj, fodaI (Instrumental errors)

- mqoa., fodaI (Personal errors)

- mdßißl fodaI (Natural errors)

² fodaI wju lsÍug fhdok ms<shï

- wxl fYdaOkh (calibration)

- WmlrK kshñ; ;;a;aj hgf;a

muKla fhdod .ekSu

- msßlaiqï f¾Ld Ndú;h

- o;a; igyka lsÍug fmr kej; jrla

mÍlaIdj

- ,nd .;a ñkqï iïu; iQ;% Ndú;fhka

ksjerÈ lsÍu

² oïje,a uekqfï uQ,sl uQ,O¾u iy ye|skaùu

- ;s%fldaKSlrKh (triangulation )

² oïje,a uekqu fhdod.; yels wjia:d iy

fhdod.; fkdyels wjia:d

² oïje,a uekqfï oS fhfok mo

- mdoï f¾Ldj (base line)

² oïje,a uekqfï § bvula ;%sfldaK

lsysmhlg fjka lsÍfï wjYH;dj

meyeos,s lrhs'

² oïje,a uekqul oS wkq.ukh l,hq;=

mshjr ms<sfj,ska úia'r lrhs'

10
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- m%Odk uekqï ia:dk  (main survey

stations)

- m%Odk uekqï f¾Ld  (main survey  lines)

- wfõlaIK f¾Ld (check lines)

- ukdj ieliQ ;s%fldaK (well conditioned

triangles)

- iDcqfldaKs wkq,ïn ̂ perpendicular

offsets)

- we, wkq,ïn (oblique offsets)

² oïje,a uekqu i|yd fhdod .kakd WmlrK

- 50 m ñkqï máh

- 20 m ñkqï máh

- fm< .ekajqï o~q (surveying poles)

- l+[a[= (pegs)

- w;fld¨j (mallet)

² oïje,a uekqul mshjr

- uekqï m%foaYh msßlaiSu

- mssßlaiqï igyk ms<sfh, lsÍu

- mdoï f¾Ldj" uekqï ia:dk iy  wfõlaIK

f¾Ld i|yd iqÿiq ia:dk f;dard .ekSu

- uekqï ia:dk fmdf<dj u; i<l=Kq lsÍu

- uekqï f¾Ldj, os. uekSu

- úúO N+ ,laIK i|yd wkq,ïn

mdGdxl ,nd .ekSu ^udhsï" bÈ lsÍï"

.x.d wd§&

- lafIa;% fmd; u; ñkqï igyka lsÍu

- iqÿiq mßudKhla f;dard f.k ìï

ie,eiau ms<sfh, lsÍu

² oïje,a uekqï l%uh Ndú; lr l=vd

ìï fldgila uek tys ìï ie,eiau

ms<sfh, lrhs'
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² uÜgï .ekSu ms<sn`o ks¾jpkh

² bÈlsÍï lghq;= i|yd N+ñfha Wi

iïnkaO ñkqu fhdod .kakd wjia:d

² N+ñfha Wi m%ia;dßlj ksrEmKh lrk l%u

- ifudaÉP f¾Ld is;shu (Contour map)

- oslalv (Longitudinal section)

- yrialv (Cross Section)

- jeo.;a ,laIHhkaf.a WÉphka

(Spot height)

² uÜgï .ekSfï uQ,O¾uh

² uÜgï .ekSu i|yd wjYH WmlrK iy tys

fldgia

- f,j,a WmlrKh ^leveling instrument&

^ÿr olakh - telescope" yria fl¢ -

cross hairs" uÜgï nqnq, - level bubble"

mdo bial=remamq - foot screws&

- f;mdj (tripod)

- uÜgï háh ^Leveling staff&

- ñkqï máh ^Measuring Tape&

²  uÜgï .ekSfï § Ndú; jk mo

- uÜgï mDIaGh (Level surface)

- uOHkHh uqyqÿ uÜgu (Mean sea level)

- ;sria ;,h (Horizontal plane)

- isria ;,h (Vertical plane)

- W!ks; uÜgu (Reduced level)

- ms,a ,l=Kq (Bench marks)

- ;djld,sl ms,a ,l=K (temporary

bench marks)

² uÜgï .ekSu hkak ks¾jpkh

lrhs'

² N+ñfha Wi ms<sn| ñkqï fhdod

.kakd wjia:d úia;r lrhs'

² boslsrSï lghq;= i|yd N+ñfha Wi

ms<sn| ñkqï fhdod .ekSfï

wjYH;djh meyeÈ,s lrhs'

065'4  uÜgï .ekSu

(Levelling) iïnkaO

uQ,sldx. úu¾Ykh

lrhs'
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xxviii

- i udk a; r K  f ¾Ldj  (line of collimation)

- ÿrolakfha wlaIh (Axis of the telescope)

- nqnq`M k<fha wlaIh (Axis of the tube

bubble)

- fmr o¾Ykh (Fore sight)

- miq o¾Ykh (Back sight)"

- w;rueos o¾Ykh (Intermediate sight)

- udre ,laIHh (changing point)

- WmlrKfha Wi (Height of the

instrument)

- kdNs.; lsÍu (focusing)

- uÜgï msgqj (level page)

- uÜgï ia:dk (level station)

- ke.au ^Rise&

- neiau ^Fall&

² uÜgï .; hq;= ,laIH y÷kd .ekSu

² WmlrKh msysgqúu i|yd ia:dk f;dard

.ekSu

² ;djld,sl iSreudre lsÍï

(temporary adjustments)

- WmlrK ia:dk.; lsÍu

(setting the instrument)

- WmlrK uÜgï lsÍu

(leveling the instrument)

² y÷kd.;a ,laIH u; uÜgï háh isriaj

r|jd ;nd .ekSu

² flá ud¾. fldgil Èlalvla

we£u i|yd mdGdxl iy ñkqï

.kshs'

² ,nd .;a ñkqï i|yd uÜgï msgqjla

ilia lrhs'

² flá ud¾. fldgil osla lvla

m%ia;dr lvodishl ksrEmKh lrhs'

105'5 flá ud¾. fldgil

osla lvla ms<sfh,

lsßug uÜgï .ekSfï

isoaOdka;h Ndú;hg

.kshs'
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² ñkqï lshùu iy igyka lsÍu

(reading and recording)

² .Kkh lsÍu (calculation)

- ke.=ï neiqï l%uh

(Rise and fall method)

² .Kkh lsÍfï ks¾Kdhl fhdod .ekSu

² Èlalv (longitudinal section)we£u

² ;shfvd,hsÜgqjl fldgia y÷kd .ekSu

² ;sfhdv,hsÜgq mßl%uK

(Theodolite Traversing)

- újD; mrsl%uK  (Open traverse)

- ixjD; mrsl%uK (Closed traverse)

² ;shfvd,hsÜgqjl Ndú;

- ;sria ;,h (Horizontal plane)

-  isria ;,h (Vertical plane)

² ;shfvd,hsÜgq uekqfï oS Ndú; jk mo

-  ;sria wlaIh (Horizontal axis)

-  isria wlaIh (Vertical axis)

-  iudka;rK f¾Ldj (line of collimation)

- ÿr olakfha wlaIh

(Axis of the telescope)

- nqnq`M k<h (Tube bubble)

- ;sria fldaK (Horizontal angles)

- isria fldaK (Vertical angles)

- uOH.; lsÍu (Centering)

- ÿrolaakh ixl%dka;s lsÍu (Transiting)

- uÜgï lsÍu (Leveling)

- lafIa;% fmd; (field book)

045'6;shfvd,hsÜgq uekqfï

(Theodolite surveying)

uQ,sldx. úu¾Ykh

lrhs'

² ìï uekqï ls%hdj,shl oS mßl%uKj,

wjYH;djh meyeos,s lrhs'

² ;shfvd,hsÜgqjl l%shdldÍ;ajh úia;r

lrhs'
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²  wjYH WmlrK

- ;shfvd,hsÜgqj

- f;mdj (tripod)

- fm< .ekajQï o~q (Surveying poles)

- 50m ñkqï máh

²  20m ñkqï máh

² l+[a[ (pegs)

² we|Sfï WmlrK (Drawing instruments)

² ;sfhdfvd,hsÜgqj Ndú;fhka tla uekqï

ia:dkhla muKla Ndú;d lr b;d l=vd Rcq

udhsï iys; bvï fldgil ìï ie,eiau

ms<sfh, lsÍu

- uekqï m%foaYh msßlaiSu

- msßlaiqï igyk ms<sfh, lsÍu

- uekqï ia:dkh i|yd iqÿiq ia:dkhla

f;dard .ekSu iy th fmdf<dj u;

i<l=Kq lsÍu

- WmlrKh uekqï ia:dkh u; msysgqjd

th uÜgï lsÍu

- WmlrKfha ;sria fldaKh 00000'00"

f,i W;=re osYdjg ieliSu

- N+ ,laIK i|yd mdGdxl ^os.xYh iy

uekqï ia:dkfha isg ÿr& .ekSu

- mdGdxl igyka lsÍu

- ìï ie,eiau ms<sfh, lsÍu

10² ;shfvd,hsÜgqj Ndú;fhka Rcq udhsï

iys; l=vd bvï fldgil udhsï i|yd

WmlrKfha isg È.xY iy ÿr ms<sn|

mdGdxl ,nd .kshs'

² tu mdGdxl Ndú;fhka bvfï ìï

ie,eiau mßudKhg w|shs'

5'7 ;shfvd,hsÜgq uekqu

(Theodolite surveying)

lafIa;%fha § fhdod

.kshs
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² c, pl%h

² c,fha iSñ; nj

² ñßÈh - N=.; c,h' .a,eish¾ iy whsia

l÷"  j.=re  ú,a yd wfkl=;a c, m%Njhka

3%

² lrÈh - id.r 97%

² c,h msrsisÿ lsrSfï wjYH;dj

² c,h msrsisÿ lsrSfï mshjr

² jd;kh (aeration)

² leá lsÍu iy wjidokh

(flocculation & sedimentation)

² fmÍu (filtration)

² úI kdYkh (disinfection)

² c,h fnod yeÍu iy th flfrys

n,mdk idOl

² iemhqï mSvkh (supply pressure)

² c, ysi (water head)

² pQIK ysi (suction head)

² wdfrdayK ysi (elevation head)

² m%fõ. ysi (velocity head)

² .=re;aj .,kh (gravity flow)

² fmdïm lsÍu (pumping)

² mSvk fmdïm (pressure pumps)

02

06

6'1 iSñ; iïm;la

f,i c,fha

jeo.;alu úia;r

lrhs'

6'2 c,h msßisÿ lr fnod

yeÍu ms<sn`oj úia;r

lrhs'

² c, pl%fha úúO wjia:dj, jeo.;alu

úia;r lrhs'

² c,fha jHdma;sh úia;r lrhs'

² lD;%su l%u iy iajNdúl ixisoaê u.ska

c, mú;%lrKh  isÿjk wdldr úia;r

lrhs'

² ia:dk folla w;r c,h fnod yeÍu

flfrys n,mdk idOl ;¾ldkql+,

j meyeos,s lrhs'

06'.Dyia: c,
iïmdokh yd
li<
l<uKdlrKh
ms<sn`o j
wOHhkhl
fhfohs'
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² .Dyia: c, iïmdok moaO;shl fldgia

iy tajdfha ld¾hh

² fiajd k<h (service main)

² .nvd gexlsh (storage tank)

² k< yd Wmdx. (pipes & fittings)

² lrdu iy lmdg (taps & valves)

² ikSmdrlaIl WjdrK  (sanitary fixtures)

² fmdïm j¾. (pumps)

² k< uQÜgq l%u (pipe joints)

² .Dyia: li< W;amdokh jk l%u

² .Dyia: li< j¾.SlrKh

² Èh ne`È li< (water borne waste)

² >k li< (solid waste)

² >k li< l<ukdlrKh

² ms<siaiSu

² m%;s pl%SlrKh

² kej; Ndú;h

² Ô¾Kh

²  fldïfmdaiaÜ lsÍu

²  Ôj jdhq ;ekSu

² Èhne¢ li< l<ukdlrKh

² wm; c,h ^Waste water&

² li, c,h ̂ Foul water&

14

03

12

6'3 .Dyia: c, iïmdok

moaO;shla $ fldgila

ie,iqï lr ia:dmkh

lrhs'

6'4 .Dyia: wmøjH

j¾.SlrKh lrhs'

6'5 li< l<ukdlrKh

lrhs'

² .Dyia; c, iïmdok moaO;shlg

wjYHjk c, k< Wmdx. kï lrhs'

² .Dyia; c, iïmdok moaO;shla $

fldgila ie,iqï lrhs'

² .Dyia; c, iïmdok moaO;shla $

fldgila ia:dmkh lrhs'

² wdo¾Y kdkldurhl WjdrK

iúl< hq;= wkaou rEmigyklska

fmkajhs'

² .Dyia: fmdïm l%u rEm igyka u.ska

úia;r lrhs'

² li< W;amdokh jk l%u j.=.; lr

ta wkqj li< j¾.SlrKh lrhs'

² li< j¾.h wkqj neyer lsÍfï l%u

úia;r lrhs'

² mdi,a mßirfha  li< úêu;a j neyer

lsÍfï l%u l%shd;aul lrhs'

² wm; c,h yd li, c,h neyer

lsÍfï moaO;s rEmigyka u.ska olajhs'
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07'f.dvke.s,s
ie,iqï wkqj"
iïu; ñkqï l%u
Ndú; lrñka
m%udK ì,a m;a
ilia  lr msßjeh
.Kkh lrhs'

7'1 ie,iqï m;a wkqj
iïu; ñkqï l%u
Ndú; lrñka m%udK
ì,a m;%hla  ilia
lrhs'

² m%udK iólaIlfhl=g w;HjYH
jk ,shlshú,s kï lrhs'

² f.dvke.s,a,l f;dard.;a fldgila
i|yd iïu; ñkqï l%u wkq.ukh
lrñka m%udK .Kkh lrhs'

² m%udK .Kkh l, jev whs;u
i|yd ì,a m;%h ilia lrhs'

² .=re;aj .,kh (gravity flow) u.ska

neyer lsÍu

² wmjyk k, moaO;shl fldgia yd tajdfha

jeo.;alu

² wmjyk k, j¾.

² wdk;sh (gradient)

² c, W.=,a (traps)

² .,s ^gully&

²  ukq ì, ^man hole&

²  ixjyk k, ^vent pipes&

²  li, i|yd m%;sl¾u fhoSu

²  mq;Sl gexls ^septic tank&

²  Wrd.ekSï$fm`.jqï j, ^soakage pit&

² wmjyk k, moAO;s (drainage systems)
² ;ks k, (single stack)
² oaú;aj k, (double stack)

² m,afodare k, moaO;s  (sewerage system)
²  tla l< wm c, moaO;s ^combined&
²  fjka l< wm c, moaO;s ^separate&

² iïu; ñkqï l%u Ndú;fha jeo.;alu
² iïu; ñkqï l%u

- SLS 573
² m%udK iólaIlhl= Ndú; lrk ,shlshú,s

- ie,iqï ^plans&
- .eg¨ m;%h ^query sheet&
- jev whs;u ^schedules&
- ñkqï m;%h ^measurement sheet&
- Wmqgd .ekSfï m;%h ̂ taking-off sheet&

12
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08' ksIamdok iy

jHdmdr

ixj¾Okh i|yd

wjYH l=i,;d

ÈhqKq lr .kshs'

7'2 m%udK  ì,a m;%hla
wkqj tall ñ<
.Kkh lrhs'

8'1 jHdmdr wjia:d

úu¾YKh lrhs'

- ¨yq~q m;%h ̂ abstract sheet&
- m%udK ì,am;a ^BOQ&

² f.dvke.s,a,l f;dard.;a fldgila i|yd
m%udK ì,am;la ilia lsÍu

² f.dvke.s,a,l f;dard.;a fldgila
^Wod( ì;a;s ^.fvd,a jev&" fmdf<dj wdÈh&
i|yd ish¿ msßjeh wvx.= ñ, ^all in rate&
.Kkh lsÍu
- øjH (material)
- Y%uh (labour)
- hkaf;%damlrK (machinery)
- Wäia úhoï yd ,dN ^Overheads and

profits)

² jHjidhl;ajh

² ye¢kaùu

² jHjidhlhd

² jHjidhlfhl= i;= .=Kdx.

² l<ukdlrK l=i,;d

² ie,iqï lsÍu

² ixúOdkh lsÍu

² kshdukh

² we.hSu

² fm!reI l=i,;d

² wjÞkï l<ukdrlrKh

² jHdmdr wjia:d y÷kd.ekSu

² ks¾udKYS,S;ajh$kjHlrKh

14

04

² tall ñ,l wvx.= wx. úia;r lrhs'
² f.dvke.s,a,l f;dard.;a fldgil

m%Odk jev whs;uhka i|yd tall ñ,
ilia lrhs'

² w.h ks¾udKh lsÍfï § jHjidhl-

hl=f.a ld¾hh úia;r lrhs'

² jHjidhlhl;ajh i|yd wjYH

l=i,;d yd wdl,am ixj¾Okh lrhs'

² ksIamdokh yd fjf<|fmd< mokï

ikao¾Nhkays§ jHjidhl;ajfha

id¾:l yd wid¾:l nj úia;r lrhs'

² wf,úlrKfha úúO ÈYdk;s iy

tAjdfha Yla;Ska úia;r lrhs'
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068'2 jHdmdr ixj¾Okh

iy jHdmdr ls%hdj,sh

i|yd wjYH fuj,ï

ms<sn| j úuid n,hs

² jHjidhl;aj ls%hdldrlï

² NdKav

² fiajd

² fjf<|fmd< mokï lr .;a iy

ksIamdok mokï lr .;a

² jHdmdr wjia:d

² ye¢kaùu

² y÷kd .ekSfï l%ufõo

² fjf<|fmd< iólaIK

² Yÿw;  (SWOT)  úYaf,aIKh

² jHdmdr ie,eiau ixj¾Okh

² jHdmdr ie,eiaul wka;¾.;h yd

jHQyh

² iq¿ mßudK jHdmdrhla i|yd

jHdmdr ie,eiaula ieliSu

² iq¿ mßudK jHdmdrhla i|yd uQ,H

úYaf,aIKh

² jÜgï ̂Discount&

² m%;s,dN úhoï úYaf,aIKh ^Benefit

cost analysis&

² ixfõoS úYaf,aIKh ^Sensitivity

analysis&

² iq¿ mßudK jHdmdrhl uQ,sl ls%hdldrlï

² ie,iqï lsÍu

² ixúOdkh

² kshdukh

² we.hSu ̂Evaluation&

² jHdmdr wji a:dj, m %u qL;d

úYaf,aIKfha § jeo.;a jk uQ,sl

fuj,ï w¾: olajhs'

² úl,am jHdmdr wjia:d y÷kd .ekSu

i|yd Yÿw; úYaf,aIKh Ndú; lrhs'

² fjf<|fmd< iólaIKhl l%ufõoh

úia;r lrhs'

² jHdmdr woyila id¾:l jHdmdr

fhdackdjla njg mßj¾;kh lrhs'

² jHdmdr jHdmD;shl uQ,H jákdlï

úYaf,aIKfha § wjYH kS;s iy

kHdhhka úia;r lrhs'

² iq¿ mßudK jHdmdrhl l<ukdlrK

ls%hdldrlï úia;r lrhs'
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8''3 jHdmdrhla mj;ajd

f.k hdu i`oyd

wjYH há;,

myiqlï úu¾Ykh

lrhs'

² há;, myiqlï

² Wmldrl fiajd

² uQ,H $ Kh

² laIqø Kh

² l,anÿ ̂Leasing&

² nÿ

² rS;s

² ñ, md,kh

² lïlre kS;s

² mdßfNda.sl wdrlaIdj

² ;;a;aj iy;sllrKh

² m%f,aLKh

² ,shdmÈxÑ lsÍu

² wdkhk f,aLk

² wmkhk f,aLk

² iy;sllrKh

² ukd ixúOdkh (logistics)

² m%jdyk

² .nvd

² m¾fhaIK iy ixj¾Okh

² jHdmdrhla mj;ajdf.k hdu i`oyd

,nd .; yels Wmldrl fiajdj,

ld¾hh úia;r lrhs'

² jHjia:dj l s %hd; aul ùfï §

jHjia:djl ld¾hh iy wjYH

ls%hdud¾. úia;r lrhs'

² fjf<`ofmd< ukd ixúOdkhg

(logistics) wod< úhoï yd

ld¾hlaIu;dj ms<sn`o .eg¨  úia;r

lrhs'

08
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ksmqK;dj 1 ( bxðfkare m%ñ;s iy msßú;r ;dlaIKsl mßirhl § Ndú; lrhs'

ksmqK;d uÜgu 1.1 # bxcsfkare m%ñ;s iy msßú;rj, jeo.;alu úia;r lrhs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² bxðfkare m%ñ;s iy msßú;r ilia lsÍfï ks¾Kdhl úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia (

‘m%ñ;s’ fndfyda úg jeä fofkl=f.a wjOdkhg fhduq fkdjk" kuq;a NdKav  yd fiajd
iïnkaOj b;d jeo.;a idOlhls' m%ñ;s j,g wh;a jkafka hï fohla ksjeros j wka;¾
l%shdldß j yd j.lSfuka hq;= j ls%hdlrk nj ;yjqre lrk msßú;r" fr.=,dis yd iïuq;s
fõ' m%ñ;s ks¾udKh lrkafka flfia o@ fldfya o@ ld úiska o@ hkak meyeos,s lsÍu fuys
wruqKhs'

² bxcsfkare m%ñ;s iy msßú;r hkq" hï bxðfkareuh ld¾hhla lsÍu i`oyd ms<s.;a l%uh f,i

ir, j ye`Èkaúh yels nj fmkajkak' fuh"

² hula ksIamdokh

² l%shdj,shla l<ukdlrKh

² fiajdjka iemhSu fyda

² øjH iemhSu  iïnkaOfhka úh yels h'

² m%ñ;s yd msßú;r w;r fjki jgyd fokak'

² m%ñ;shla hkq wdh;k úYd, ixLHdjlg wod< úh yels fia mkjk ,o ls%hdj,shla nj;a"
WodyrKhla jYfhka ISO 9001 hkq ́ kE u wdh;khl l<ukdldr ls%hdj,sh isÿl< hq;=
wkaou olajk m%ñ;sh nj;a myokak'

² m%ñ;s mekùu ljqrekayg mejfrk lghq;a;laoehs isiqkaf.a wjOdkh g fhduq lrkak' úúO
rgj, ms<s.;a jD;a;Sh ixúOdk fuka u rdcH wdh;k u.ska fuh isÿ flfrk nj myokak'

² msßú;r hkq fndfyda úg hï l¾udka;hl g úfYaIs; jQ mßph tl;=jla nj;a WodyrKhla

jYfhka Y%S ,xldfõ f.dvke.s,s boslsÍug wod< wkqu; mßphka f.dvke.s,s msßú;r

jYfhka boslsÍï l¾udka; ixj¾Ok wêldßh ^Construction Industry Development

Authority- CIDA& kue;s rdcH wdh;kh u.ska m%ldYhg m;a lr we;s nj;a myokak' hï
ksIamdolfhla ;kkq ,nk NdKavhl cHdñ;sl" hdka;%sl" úoHq;a" ridhksl yd wfkl=la
mrdñ;sl msßú;r jYfhka oelaúh yels h' msßú;r mekùfï wdh;kh fndfyda úg rdcHuh
wdh;khla fyda ms<s.;a úYd, iud.ula úh yelsh' tu wdh;kh fyda iud.u tu NdKav
ksIamdokh g wod< mrdñ;sl ksIamdok iud.u g fyda iud.ïj,g ksl=;a lrhs'

² m%ñ;shla fyda msßú;rla hkq ieu úg u m%ldYh g m;a lrk ,o ,shú,a,la úh hq;= nj

wjOdrKh lrkak'

² m%ñ;s yd msßú;rj, jeo.;alu" m%ñ;s yd msßú;r u.sska hï ksIamdokhla fiajdjla fyda
moaO;shla u.ska wdrlaIdldÍj" úYajdikShj" kdia;sh iy fodaI wju lsÍfuka" by<
M,odhs;djfhka yd ika;;slj fhdacs; ld¾hh flfrk njg iy;sl flfrk nj;a" ta
u.ska ;;a;ajh yd wdrlaIdj ms<sn| ks¾Kdhlhka ms<sôTq flfrk nj;a myokak'

² iEu úg u fïjd uqÿka muqKqjd .; yels m%dfhda.sl ks¾Kdhlhka jk w;r lsis úfgl;a

wYlH fkdúh hq;= nj;a WodyrK u.ska fmkajkak'

² m%ñ;s yd msßú;r ksid NdKavhla fyda fiajdjla ms<sn| úYajdikSh;ajh f.dv kef.k

neúka tu NdKavh fyda fiajd iïnkaOfhka" wf,úh" kj fj<|fmd<j,a .%yKh" iïm;a
l<ukdlrKh jeks jdis ,nd.; yels nj ksoiqka iys; j fmkajkak'

² ;dlaIKsl iy mdßißl jeks úúO idOl u; l,ska l,g m%ñ;s iy msßú;r hdj;ald,Sk

jk nj myokak'
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² NdKav fyda fiajdjla i|yd úúO ks¾Kdhl mokï lr.ksñka m%ñ;s iy msßú;r ksl=;a

lrk w;r"hï NdKavhla fyda fiajdjla f;dard .ekSfï oS tys kshñ; ks¾Kdhlhg wod<
m%ñ;s $ msßú;r úuid ne,sh hq;= nj myokak'
^Wod( ISO 9001 ^2015& ( ;;a;aj l<ukdlrK moaO;shg wod< m%ñ;Ska

SLS 107 ^2015& ( idudkH fmdÜ,kaâ j¾.fha isfuka;sj, m%ñ;sh&

uQ,sl joka$ixl,am  (Key Words)

² m%ñ;s - standards

² msßú;r - specifications

² mrdñ;sl - parameters

² ks¾Kdhl - criteria

² wYlH - impossible

² mßph - practice

² fr.=,dis - regulations

² iïuq;s - protocols

² ;;a;aj l<ukdlrK moaO;sh - quality management system

² idudkH fmdaÜ,kaâ isfuka;s - ordinary portland cement

.=Kd;aul fhojqï (

² foaYsh j  yd cd;Hka;r j Ndú; flfrk m%ñ;s wdh;kj, kï oelafjk ,ehsia;=jla ̂ SLS,

ISO, ASTM, JIS, ISI wdoS&

² m%ñ;s yd msßú;rj, jeo.;alu ±lafjk ma,s*a igyka

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² bxðfkare m%ñ;s ye|skaùu

² bxðfkare m%ñ;s yd msßú;r w;r we;s fjki ±laùu

² m%ñ;s yd msßú;r /lSu ksid ,efnk jdis úia;r lsÍu

jeäÿr lshùu i|yd (

² SLS catalogue

² ISO catalogue

² UNIDO (2006), Role of standards -  UNIDO publication, Vienna

² www.iso.org

² www.wto.org

² Verman L.C (1973), Standardization, A New Discipline, Archon Books

² Sanders T.R.B.(1972), The Aims and Principles of Standardization, ISO
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ksmqK;d uÜgu 1'2 # fmdÿ Ndú;fha mj;sk bxcsfkare m%ñ;s iy msßú;r moaO;s kï lrhs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² bxcsfkare ld¾hhkag wod< m%ñ;s iy msßú;r ,nd .ekSu i|yd mßYS,kh

l< hq;= ,shlshú,s f;dard .kshs'

mdvï ie,iqu i|yd Wmfoia (

bxcsfkare lghq;= úêu;a f,i yd by< .=Kdx.hkaf.ka hqla; j ;kd ksulsÍu ms<sn`o j
wëlaIKhl fh§ug ud¾f.damfoaYhla iemhSug foaYSh j yd cd;Hka;r j bÈlsÍï lghq;=j,g
odhljk ixúOdk yd wdh;k u.ska fr.=,dis$ iïu; fmdÿ Ndú;hg bÈßm;a lr we;'
fujeks odhl;ajhla fok ixúOdk ms<sn`o j ±k.ekSu yd wjYH f;dr;=re ,nd .ekSug
u. fmkaùu fuu ksmqK;d uÜgfuka wfmalaId flf¾'

² bxcsfkare fCIa;%fha msßú;r yd m%ñ;s iys; j yd rys; j bÈlr we;s$ ;kd we;s ksIamdok

fyda fiajd ms<sn| WodyrK mqj;am;a PdhdrEm jeks oE u.ska fyda tjeks wjia:d yd ia:dk

ms<sn`o j f;dr;=re yd woyia idlÉPd lrkak'

- m%ñ;shlg fkdue;s boslsÍï øjH - .fvd,a" je,s" íf,dla .,a
- mEiaiSulska f;dr úÿ,s /yeka uQÜgq

- wdrïNl iúùfï ld,h bl=la jQ isfuka;s ñY%K ydú;h

- jrla Ndú; l< ;sßx. f;,a kej; Ndú;h

² fuksid tajdfha we;s .=Kd;aul ;;a;ajhka ms<sn`o j o;a; yd f;dr;=re iudf,dapk bÈßm;a

lsÍug wjia:dj ,nd §u u.ska f;dr;=re ,nd .kak'

² mdi,a mßY%fha we;s bÈlsÍïj, m%ñ;sfhka hq;= j yd m%ñ;sfhka f;dr j ksu lr we;s ia:dk

ksÍlaIKhg wjia:dj ,nd § ta ms<sn`o j isiqkaf.ka f;dr;=re ,nd .kak'

² fuu ia:dk fj; isiq $ .=re lKavdhu tlaj f.dia ta ms<sn`o j iudf,dapkhl fhfokak'

² y`ÿkd .;a m%ñ;s /l.ekSfï § wkq.ukh lr we;s l%u yd m%ñ;s ÿ¾j,;d we;sùug n,md

we;s lreKq ms<sn`o j iudf,dapkhl fhfokak'

² bxcsfkare lafIa;%hg n,mdk fia m%ñ;s yd msßú;r ilia lsÍug rdcH iy fm!oa.,sl

wxYj, odhl;ajh ,efnk nj fmkajd § ms<s.;a wdh;k lsysmhla kï lr tajdfha ld¾hNdrh

idlÉPd lrkak'

- I.S.O - (International Standard Organisation)

- S.L.S - (Sri Lanka Standards)

- B.S - (British Standards)

- CIDA - (Construction Industry Development Authority)

jeks wdh;kj, ld¾hNdrh yd j,x.=;dj" m%ñ;sh /lSug .kakd l%shdud¾. ms<sn`o j

WodyrK olajñka f;dr;=re ,nd fokak'

² bxcsfkare m%ñ;s ilia lsÍu lñgq mokfuka isÿ lrk nj fmkajkak' ta úIh m:hg wh;a

lñgq i|yd Bg wod< mdßfNd.slhska" ksIamdolhka" mdúÉÑ lrkakka" ;dlaIKsl{hka

fmdÿ wdh;k yd iajdëk ld¾ñl ixúOdk $ wdh;k iïnkaOlr .kakd nj myokak'

² bÈßfha § ksIamdok f,dalhg tlajk mqoa.,hdg ;u ksIamdok$ bÈlsÍï i`oyd jeä

j,x.=;djla" b,a¨ula we;slr .ekSug kï msßú;r Wmfhda.S lr .; hq;= wkaou ms<sn`o j

mqfrdal:khl fh§ug wjia:dj ,nd fokak'

uQ,sl joka$ixl,am  (Key Words)

² ;dlaIKsl{hka - technologists

² bÈlsÍï fCIa;%h - construction field

² iudf,dapkh - review

² ;dlaIKsl lñgq - technological committee
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² mdßfNda.slhska- customers

² ksIamdolhska - producers

² mdúÉÑ lrkakka - consumers

² ;sßx. f;,a - brake oil

.=Kd;aul fhojqï (

² ISO, BS, BSEN, SLS, CIDA ixúOdkj, m%ñ;s yd msßú;r f,aLk

² bÈlsÍï iïnkaO f;dr;=re ,nd .ekSug wka;¾cd, myiqlï

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² bxcsfkare fCIa;%hg wod< m%ñ;s yd msßú;r we;=<;a kdudj,s kï lsÍu

² tla tla kdudj,sj,ska Wmqgd .kakd ,o fr.=,dis yels ;rï fjk fjku /iaa lsÍu

² fok ,o bxcsfkareuh ksIamdokhla $ fiajdjla i|yd wod< m%ñ;s $ msßú;r kdudj,s

wdY%fhka fidhd .ekSu

jeäÿr lshùu i|yd (

² SLS catalogue

² ISO catalogue

² UNIDO (2006), Role of standards -  UNIDO publication, Vienna

² www.iso.org

² www.wto.org

² Verman L.C (1973), Standardization, A New Discipline, Archon Books

² Sanders T.R.B.(1972), The Aims and Principles of Standardization, ISO
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ksmqK;dj 2 # úÿ,s cjh W;amdokh"  iïfm%aIKh" fnod yeÍu iy Ndú;h ms<sn| úu¾Ykh

lrhs'

ksmqK;d uÜgu 2'1 # úÿ,s n,d.drhl l%shdldß;ajh úuid n,hs'

ld,Éfþo ixLHdj # 08

bf.kqï M, # ² mqk¾ckkSh iy mqk¾ckkSh fkdjk   Yla;Ska w;r fjki meyeÈ,s

lrhs'

²  mqk¾ckkSh iy mqk¾ckkSh fkdjk Yla;s m%Nj kï lrhs'

²  tla tla m%Njh Ndú;fhka úoHq;a Yla;sh ksmoùfï oS Yla;s mßj¾;kh

isÿjk wdldrh úia;r lrhs'

²  c, ysi (water head) wkqj fhdod .kakd ;,nur j¾.j, úúO;aj

meyeos,s lrhs'

²  c, úÿ,s n,d.drhl uQ,sl ieleiaul leá igykla w¢hs'

²  úúO idOl u; c, úÿ,s n,d.dr j¾.SlrKh lrhs'

²  iQ¾h Yla;sh úÿ,s Yla;sh njg mßj¾;kh lr.kakd wdldrh meyeos,s

lrhs'

²  ckkh jk wdldrh;a tfia ckkh lr .; yels ld,h;a wkqj Yla;sh

.nvd lr ;nd .ekSfï wjYH;dj meyeos,s lrhs'

²  iïfm%aIKh yd fnod yeÍu i|yd;a úúO WjdrK l%shd;aul lsÍu i|yd;a

m%;Hdj¾; Odrdjla njg mßj¾;kh lsÍfï wjYH;dj meyeos,s lrhs'

²  mßir ys;ldó" ,dNodhS yd wkjr; iemhqula ,nd oSu i|yd jvd;a iqÿiq

m%Nj ;d¾lslj fhdackd lrhs'

mdvï ie,iqu i|yd Wmfoia (

Y%S ,xldfõ úÿ,sn, wjYH;d m%Odk jYfhka imqrd.kafka c, úÿ,sfhka iy fmdis,

bkaOk  oykh u.sks' úÿ,sn, b,a¨fï jeä ùu;a" fmdis, bkaOk ys`. ùu;a ksid úl,am

n,Yla;Ska fhdod .ekSfï wjYH;dj u;=fjñka mj;S' fuu úl,am n,Yla;Ska ms<sn| j yd

tu Yla;Ska úÿ,s Yla;shg mßj¾;kh lsÍu ms<sn| j b;d ir, f,i fuu ksmqK;d

uÜgfukaa oekqj;a lsÍu wfmalaId flf¾'

² Y%s ,xldfõ úÿ,s Yla;sh ksmoùug oekg Ndú; lrk Yla;Ska ms<sn| j úuiñka mdvug

msúfikak'

² mqk¾ckkSh Yla;Ska hk jpkfha w¾:h meyeos,s lrñka by; Yla;Ska mqk¾ckkSh iy

mqk¾ckkSh fkdjk Yla;Skaj,g fjka lsÍug isiqkag Wmldr lrkak'

² by; Yla;Ska weiqfrka úµq;a Yla;sh ksmoùfï§ isÿ jk Yla;s mßj¾;kh meyeÈ,s lrkak'

^WodyrK jYfhka c,fha úNj Yla;sh" pd,l Yla;sh njg;a iy fmdis, bkaOkj, wvx.=

ridhk Yla;sh" ;dm Yla;shg;a tu Yla;sh Ndú; lr c,fhka ksmofjk yqud,h mSvk

Yla;sh njg;a mßj¾;kh flf¾&

² ùäfhda o¾Yk fyda fjk;a oDIHdOdr weiqfrka c, úÿ,sn,d.drhl ls%hdldÍ;ajh myod

fokak'

² c, úÿ,sn,d.drj,ska ,nd .; yels úÿ,s cj m%udKhka ^fu.d fjdÜ& wkqj j¾.SlrKh

l< yels nj ;yjqre lrjkak'

² c, úÿ,sn,d.dr c, ysi wkqj o j¾.SlrKh l< yels nj ;yjqre lrjkak' ^c, ysi hkq

úÿ,s n,d.drfha isg fõ,a,g we;s isria Wi m%udKhhs&

² úÿ,s cklh u`.sska hdka;%sl Yla;sh úÿ,s Yla;sh njg mßj¾;kh lrk nj ;yjqre lrkak'

² úÿ,s cklh N%uKh lsÍu i|yd N%ul jHdj¾;h ,nd §ug Ndú; flfrk Wml%uh

;,nurh f,i y÷kajkak'
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² ùäfhda o¾Yk fyda fjk;a oDIHdOdr weiqfrka ;,nurh yd tys l%shdj myod fokak'

² úÿ,s n,d.drj, c, ysi wkqj Ndú; jk ;,nur j¾. y÷kajd fokak' tajdfha Ndú;hka

ieflúka úia;r lrkak'

- fm,agka

- lma,dka

- *%ekaisia

² c, úÿ,sn,d.drhl c,dYh" mSvkWu`." i¾ck l=àrh" fmkaiafgdla k<" ;,nur yd

úÿ,sckl iys; leá igykla u`.ska tla tla leáfha ld¾hhka úia;r lrkak'^c, ud¾.hla

by< ia:dkhlska yrialr c,dYhla ;kkq ,efí' bkamiq tu c,h Wu`.la Èf.a n,d.drh

iE§ug fhdað; ia:dkhg f.k tkq ,efí' fuys§ Wuf.ys úIalïNh l%ufhka wvqjk f,i

fldkal%SÜ wdia;rKh lrkq ,nhs' bkamiq Wuf`.ys fl<jr isria l=àrhla ilia lrk w;r

tys Wi c,dYfha Wmßu c, uÜgug jvd jeä úh hq;=h' fuu l=àrfhka c, ud¾.fha

fjkiaùï ^mßukaohka& bj;a lrk w;r taldldr c, m%jdyhla Wuf`.ys fl<jrg ,nd

fohs' Wuf`.ys fl<jr isg n,d.drh f;la YS>% nEjqu Èf.a jdfka k< Ndú;fhka c, l|

f.k tkq ,nhs' ^fuu k< fmkaiafgdlak< f,i ye¢kafõ'&

² iQ¾h fldaI u`.ska iQ¾h Yla;sh úÿ,s Yla;sh njg mßj¾;kh l< yels nj ;yjqre lrjkak'

² iQ¾h fldaI u`.ska Èjd ld,fha § ir, Odrdjla f,i úÿ,sh ckkh lrk neúka ojfia ́ kE

u wjia:djl § mßfNdackh lsÍu i|yd tu ckkh l< úÿ,s Yla;sh .nvd l< hq;= nj;a

meyeÈ,s lrkak' ùäfhda o¾Yk yd oDIHdOdr fï i|yd wdOdr lr.kak'

² iQ¾h Yla;sh úÿ,s Yla;sh njg mßj¾;kh lsÍfï § wkq.ukh lrk ls%hd ms<sfj, meyeÈ,s

lrkak' ^.Dyia: úÿ,s wjYH;d i|yd 12V l kej; wdfrdamKh l< yels negßhla

wdfrdamKh lr Ndú; l< yelsh' 12V l negßhla wdfrdamKh lsÍu i|yd 14V muK

wjYH fõ' idudkH iQ¾h fldaIhlska ,nd .; yels fjda,aàh;dj 0.5V ls' túg tjeks

fldaI 28la fY%aKs.; lsÍfuka 14V la ,nd .; yelsh' tfy;a tu fjda,aàh;dj ,nd .;

yelafla Èjd ld,fha meh lsysmhl § muKh' túg 18V  la ,nd .; yelsjk f,i

iQ¾hfldaI 36 la fY%AKs.; lr th bf,lafg%dksl mßm:hla u`.ska 14V lg hdukh lrkq

,efí' t u`.ska ojfia jeä ld,hla 14V l fjda,aàh;djla ,nd .; yelsh'&

² fuys § iQ¾h fldaI 36 l mek,hla úfYaIfhka Ndú; lsÍug fya;= jkqfha úhou wju lr

.ekSug iy 14V f,i hdukh lr .ekSug 18V m%udKj;a fjda,aàh;djla m%udKj;a jk

ksidh'&

² cd;sl úÿ,sn, moaO;sh yd iïnkaO lsÍfï § iïfm%aIKh yd fnodyeÍu i|yd;a úÿ,s

WjdrK ls%hd;aul lsÍu i|yd;a ckkh lr .nvd lrk ,o ir, Odrdj m%;Hdj¾; Odrdjla

njg mßj¾;kh lsÍfï wjYH;dj ;yjqre lrjkak'

² fï i|yd wmj¾;lhl wjYH;dj myod foñka ir, Odrdjla m%;Hdj¾; Odrdjla njg

mßj¾;kh l< yels nj fmkajd fokak'

² mßir ys;ldó" ,dNodhs" wkjr; úÿ,s iemhqula ,nd .; yels iïm%odhsl fkdjk úÿ,s

m%Nj ms<sn| j idlÉPd lrkak' ^Wod( iq<x Yla;sh" Woï r< wdÈh&

² úÿ,s n,d.drhla keröu i|yd jd¾Isl lafIa;% pdßldjla ixúOdkh lrkak'

uQ,sl joka$ixl,am (Key Words)(

² mqk¾ckkSh Yla;Ska - renewable energy

² ;,nur - turbine

² i¾ck l=àrh - surge chamber

² Wu`. - tunnel

² fmkaiafgdla k<h - penstock tube

² wmj¾;lh - invertor
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² Yla;s m%Nj - energy sources

² mqk¾ckkSh fkdjk Yla;Ska - non - renewable energy

² úNj Yla;sh - potential energy

² pd,l Yla;sh - kinetic energy

² Woï /<s - tidal waves

² iq<x Yla;sh - wind energy

² iQ¾h Yla;sh - solar energy

² iQ¾h fldaI - solar cells

² fm,agka - Pelton

² ;ma,dka - Kaplan

² *%ekaisia - Francis

² c, úÿ,s n,d.drh - hydro power station

² cd;sl úÿ,s n, moaO;sh - national grid

² iïfm%AIKh - transmission

² fnodyeÍu - distribution

² c, ysi - water head

² fldaI weiqreï - battery pack

.=Kd;aul fhojqï (

² c, úÿ,sn,d.drhla iy th wdY%s; c,dYh Wu`. i¾ck l=àrh iy fmkaiafgdla k<

oelafjk rEm igyka$ùäfhda o¾Yk

² iQ¾hh fldaI úÿ,s iemhqul leá igykla $ ùäfhda o¾Yk

² ;,nurhl l%shdj meyeÈ,s flfrk ùäfhda o¾Yk

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² mqk¾ckkSh iy mqk¾ckkSh fkdjk Yla;Ska fjka lsÍu

² úÿ,s n, ckkh i|yd ,xldfõ Ndú; jk Yla;s m%Njhka kï lsÍu

² úúO Yla;s m%Nj Ndú;fhka úÿ,s Yla;sh ksmoùfï § isÿjk Yla;s mßj¾;k úia;r lsÍu

² úÿ,sn,d.drj, c, ysi wkqj Ndú; jk ;,nur j¾. kï lsÍu

² c, úÿ,sn,d.drhl m%Odk fldgia kï lsÍu

² Ndú; lrk Yla;s m%Njh fyda úÿ,s cj m%udKhka wkqj úÿ,sn,d.dr j¾.SlrKh lsÍu

² iQ¾h Yla;sh u.ska ckkh l< úÿ,sh m%;Hdj¾; fjda,aàh;djla njg m;a lsÍfï wjYH;dj

meyeos,s lsÍu

² mßir ys;ldó" ,dNodhs" wkjr; úÿ,s iemhqula ,nd.; yels iïm%odhs fkdjk úÿ,s m%Nj

m%ldY lsÍu

jeäÿr lshùu i|yd #

² wOHdmk m%ldYk fomd¾;fïka;=j ^2015&" bxðfkare ;dlaIKfõoh VII fldgi"  m%:u

uqøKh Y%S ,xldj

² CHARMA P.C.,(2008), A Text book of power plant Engineering, S.K. Kataria & sons

² RAI. G.D, (2016), NonConventional  Energy Sources, Khanna publisher (India)

² HUGHES. E. (2012), Electrical & Electronic Technology  Dorling Kindersley (India)
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ksmqK;d uÜgu 2'2 # Y%S ,xldfõ úÿ,s n,h iïfm%aIKh iy fnodyeÍfï hka;%Kh meyeÈ,s lrhs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² iïfm%aIKh  iy  fnodyeÍu  i|yd Y%S  ,xldfõ  Ndú;  jk   iïu;

fjda,aàh;d i|yka lrhs'

² iïfm%aIKh iy fnodyeÍu i|yd úúO fjda,aàh;d Ndú;fha jeo.;alu

meyeos,s lrhs'

² úÿ,s n,d.drhl isg ksjila$ l¾udka;Yd,djla olajd úÿ,sh ,nd fok

wdldrh úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia (

úÿ,s Yla;sh ckkh lsÍfuka miq wju ydkshla iys; j iïfm%aIKh l< hq;= w;r fnod

yeÍfï § kshñ; fjda,aàh;dj ,efnk f,i ;ksl,d iy f;l,d ud¾. Tiafia ydksh

wju jkfia isÿl< hq;= h' úÿ,s iïfm%aIKh iy fnodyeÍu ms<sn| j fuu fldgfia oS

oekqj;a lsÍu wfmalaId flf¾'

² isiqka f.a ksfjiaj,g úÿ,s Yla;sh ,nd fok wdldrh úuiñka mdvug msúfikak'

² úÿ,s ckkh lsÍfï oS ta ta cklj,g wod< fjda,aàh;djkaf.ka úÿ,s Yla;sh ckkh lr

iïfm%aIK fjda,aàh;djla olajd j¾Okh lrk nj ta;a;= .kajkak'

² úÿ,s iïfma%IKfha § úÿ,s /yeka u`.ska cj ydkshla ̂ P=I2R& isÿjk ksid;a fjda,aàh;djh

by< kexùfuka Odrdj wvq flfrk neúka cj ydksh wju lsÍu fuka u /yekaj,

úIalïNh wvql< yels ùu iy fhÈh hq;= lKq ixLHdj wju lr .; yels ùfuka iïfm%aIK

úhou wvqlr.; yelsùu wd§ lreKq ksido" we;eï wêier  úÿ,sh Ndú;d lrk mdßfNda.slhka

i|yd úÿ,sh iemhSug ckk fjda,aàh;djg jvd iïfm%aIK fjda,aàh;dj jeä w.hlska

hqla; ùu wjYHfõ'

² iïfm%aIKh i|yd Ndú; lrk fjda,aàh;dj by< w.hla .kakd ksid wêlr mßKdulhla

iqÿiq jk nj ;yjqre lsÍug lreKq isiqkaf.ka ,nd .kak'

² iïfm%aIK fjda,aáh;djfha w.hka i|yka lrñka fuu iïfm%aIK fjda,aàh;dj iys;

/yeka osjhsk mqrd cd,hla f,i úysoS we;s nj ta;a;= .kajkak'

^cd, fjda,aàh;dj 132kV  yd 220kV fõ&

² óg wu;r j Bg wvq fjda,aàh;djka Ndú; lr iïfm%aIKh lrk wjia:d o mj;sk nj

;yjqre lrkak'

² iïfm%aIKh iy fnod yeÍu w;r fjki myod fokak'

^iïfm%aIKfha § f;l,d moaO;shla Ndú; lrk w;r hï ia:dkhl isg ;j;a ia:dkhlg

úÿ,s Yla;sh /f.k hdu fuys § isÿfõ' iïfm%aIK /yekaj,ska lsisúgl;a fnod yeÍula isÿ

fkdfõ' tlu fjda,aàh;dj iïfm%aIKhg iy fnodyeÍï i|yd fhdod .kakd wjia:d we;'

WodyrKhla f,i 33000V úNjh idudkHfhka úÿ,sh fnod yeÍu i|yd Ndú; lrk w;r

tu fjd,aàh;dj Ndú; lr iïfm%aIKh lrk wjia:d o fõ' fnodyeÍfï oS f;l,d fyda

tl,d moaO;s Ndú; lrhs'&

² úÿ,scklhl isg cd;sl úÿ,sn, moaO;sh yryd ksjilg$l¾udka; Yd,djlg úÿ,sh

iemfhk wdldrh rEm igykla u.ska olajkak' fuys oS fjda,aàh;d mrsKdukh i|yd

Ndú; lrk mßKdulj, t;=ï iaúpmkak ms<sn| j oekqj;a lrkak' ^iaúpmkak i|yd

WodyrK f,i ckk Wmfmd<j, yd cd, Wmfmd<j, muKla we;s Odrd mßKdul" úNj

mßKdul" iïnkaO;d ì÷ï iy fnodyeÍï cd,fha muKla we;s iajhx m%;smshjkh (auto

reclosers), LBS, ABS wdÈh ms<sn| j i|yka lrkak' ckkh" cd, Wmfmd<" iïfm%aIKh"

m%dfoaYSh Wmfmd<  fyj;a m%d:ñl Wmfmd< fnod yeÍu&
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² mdi, wi, we;s fnodyeÍï mßKdulhla ksÍCIKh lsÍu i|yd fCIa;% pdßldjla ixúOdkh

lrkak' fuys oS mßKdulhg ,nd fok m%odkh;a" tys m%;sodkh;a" ú,dhl moaO;s iy N+.;

lrKh ms<sn| j wjfndaOh;a ,nd oS mßKdulfha f;dr;=re we;=<;a ;yvqj fj; wjOdkh

fhduq lrjkak' th iómhg hdfï wjodku myod fokak'

² úÿ,sh wrmfriaifuka mßfNdackh lsÍu ksid ;uqkag;a rfÜ n,Yla;s w¾nqohg;a isÿjk

hym;a n,mEu .ek Wmqgd olajñka ta ms<sn| j wdl,amuh fjkila isiqka ;=< we;s lsÍug;a

Bg wod< l%ufõo Ndú;h flfrys fhduq lrùug;a W;aidy lrkak'

uQ,sl joka$ixl,am (Key Words)(

² ckkh - generation

² cd, Wmfmd< - grid substation

² m%d:ñl m%dfoAYSh Wmfmd< - primary substation

² cj mßKdul - power transformers

² m%odkh - input

² m%;sodkh - output

² ú,dhl - fuse

² N+.;lrKh - earthing

² iaúpmkak - switchgear

² Odrd mßKdul - current transformers

² úNj mßKdul - potential transformers

² iïnkaO;d ì÷ï - circuit breakers

² iajhx m%;smshjkh - auto reclosures

² wdrlaIs; ms<shjk - protective relays

² i¾cK wdrlaIK - surge arrestor

.=Kd;aul fhojqï (

² cd;sl úÿ,sn, moaO;sfha rEm igyka

² fnod yeÍfï mßKdulhl rEm igyka

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² úÿ,s iïfm%aIKfha § wê fjda,aàh;d Ndú; lsÍfï wjYH;dj fmkajd §u

² iïfm%aIKh iy fnod yeÍfï fjki meyeÈ,s lsÍu

² ckkh" iïfm%aIKh iy fnod yeÍfï § w;rueÈ wjia:djka iy fjda,aàh;djka úia;r

lsÍu

² ckk fjda,aàh;dj úÿ,sn, moaO;shg iïnkaO lsÍfï§ iy úÿ,sn, moaO;sfhka mßfNdackh

i|yd wjYH fjda,aàh;dj ,nd .ekSug o Ndú; jk mßKdul iïnkaO;d meyeÈ,s lsÍu

jeäÿr lshùu i|yd #

² wOHdmk m%ldYk fomd¾;fïka;=j ^2015&" bxðfkare ;dlaIKfõoh VII fldgi"  m%:u

uqøKh Y%S ,xldj

² Mehta. V.K. , Rohith V.K. - Principals of Power Systems (1982)  S.Chand

² Hughes . E. - Electrical & Electronic Technology (2012) Tenth edition Dorling Kindersley

(India)

² Hornemann. E. , Hubsher . H. , Tagla .D. , Larich . J. , Muller . W. Pavly. V. -  Electrical Power

Engineering Profficiency Course (1983) Thired edition, TZ - Verlags - Gmbh
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ksmqK;d uÜgu 2'3 # N%ul hka;%hl uQ,O¾uh meyeos,s lrhs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² my; i|yka Yla;s mßj¾;khka  isÿjk wdldrh ta yd iïnkaO kshu

wkqidrfhka meyeos,s lrhs'

hdka;%sl Yla;sh  úÿ,s Yla;sh

úÿ,s Yla;sh  hdka;%sl Yla;sh

mdvï ie,iqu i|yd Wmfoia (

hdka;%sl Yla;sh úÿ,ss Yla;shg mßj¾;kh lsÍu;a " úÿ,s Yla;sh hdka;%sl Yla;shg mßj¾;kh
lsÍu;a" Yla;s mßj¾;kj, m%Odk ia:dkhla .kS' thg fya;=j udkj wjYH;d i`oyd fuu
Yla;s m%fNao jvd;a ióm ùu iy fuu Yla;s mßj¾;k iajNdúlj isÿ fkdjk w;r th ñksid
úiska isÿ l< hq;= ùu ksid h' tneúka fï i`oyd hï ;dlaIKsl oekqula wjYH fõ' fuu oekqu
kshuhka f,i bosßm;a lr we;' fuu ksmqK;d uÜgfuka tu kshuhka ms<sn`oj;a tajd Ndú;h
ms<sn`oj;a fhduq lsÍu wfmalaId flf¾'
 lial=remamq kshuh m%ldY lr fï wkqj ikakdhlhla ;=<ska úÿ,s Odrdj .,d hdfï ÈYdj

wkqj pqïnl lafIa;%fha osYdj msysgk wkaou ms<sn| j wjfndaOhla ,nd .ekSug isiqkag

Wmldr lrkak'

^ lial=remamq kshuh (- fnda;,a lsr< uQäj,ska jid we;s úg tajd újD; lsrSu i`oyd Ndú;

lrk fy,slaidldr lial=remamqj olaIsKdj¾;j N%uKh lrk úg th .ukalrk ÈYdj

ikakdhlhla ;=<ska úÿ,s Odrdj .ukalrk ÈYdj f,i ie,l+ úg th N%uKh lrk ÈYdj
lafIa;%fha pqïnl n, f¾Ld .uka lrk osYdj fõ'&

 iqr;a kshuh m%ldYlr ta wkqj pqïnl lafIa;%hla ikakdhlhla u.ska lefmk úg ckkh

jk úoHq;a .dul n,fha osYdj msysgk wkaou ms<sn| j wjfndaOhla ,nd .ekSug isiqkag

Wmldr lrkak'

^iqr;a kshuh (- iqrf;ys m<uq we`.s,s ;=k tlsfklg 900 ne.ska msysá  ;, ;=kl msysg

jQ úg" udmg we`.s,af,ka ikakdhlh p,kh jk ÈYdj o" fojk we`.s,af,ka tu ikakdhlh
u`.ska lefmk pqïnl lafIa;%h msysgk ÈYdj o" oelajQ úg f;jk we`.s,af,ka ikakdhlh

;=< ckkh jk úoHq;a .duln,fha ÈYdj o fmkakqï lrhs'&

 iqr;a kshuh weiqßka" hdka;%sl Yla;sh fkdlvjd úÿ,s Yla;sh njg mßj¾;kh lr .;

yels ±hs úuiñka úÿ,s cklhl l%shdj rEm igyka u.ska meyeÈ,s lrkak'

 ju;a kshuh m%ldY lr ta wkqj úÿ,s Odrdjla f.khk ikakdhlhla pqïnl lafIa;%hla

;=< ;nd we;s úg ta u; we;sjk n,fha ÈYdj msysgk wkaou ms<sn`o wjfndaOhla ,nd
.ekSug isiqkag Wmldr lrkak'

^ju;a kshuh (- juf;ys m<uq we`.s,s ;=k tlsfklg 900 jkfia msysá ;, ;=kl msysg

jQ úg fojk we`.s,af,ka pqïnl lafIa;%fha ÈYdj;a f;jk we`.s,af,ka úÿ,s Odrdj .,d

hk ÈYdj;a ±la jQ úg udmg we`.s,af,ka ±lafjkafka ikakdhlh fj; n,h fhfok

ÈYdjhs'&

 ju;a kshuh weiqßka úÿ,s Yla;sh u.ska fkdlvjd N%ul jHdj¾;hla we;s l< yels ±hs
úuiñka fudag¾ l%shdj rEm igyka u.ska meyeÈ,s lrkak'

uQ,sl joka$ixl,am  (Key Words)

² fudag¾ l%shdj - motor action

² ckl l%shdj - genarator action

² ju;a kshuh - left hand rule

² iqr;a kshuh - right hand rule

² Yla;s mßj¾;kh - energy convertion
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² lial=remamq kshuh - cork screw rule

.=Kd;aul fhojqï (

² fudagrhl iy cklhl uQ, O¾u ±lafjk rEmigyka

² fudagrhl iy cklhl l%shdldÍ;ajh ±lafjk ùäfhda o¾Yk

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² úÿ,s Yla;sh" hdka;%sl Yla;sh njg mßj¾;kh lsÍu i`oyd jk kshuh meyeos,s lsÍu

² hdka;%sl Yla;sh" úÿ,s Yla;sh njg mßj¾;kh lsÍu i`oyd jk kshuh úia;r lsÍu

² fudag¾ l%shdj iy ckl l%shdj w;r iïnkaOh úYaf,aIKh lr oelaùu

jeäÿr lshùu i|yd #

² wOHdmk m%ldYk fomd¾;fïka;=j ^2015&" bxðfkare ;dlaIKfõoh VII fldgi"  m%:u

uqøKh Y%S ,xldj

² Mehta. V.K. , Rohith V.K. - Principals of Electrical Machines (2002), S. chand & company

Ltd (India)

² Theraja B.L. , Theraja  . A.K - A Text Book of Electrical Technology in SI Units  vol - 1

(1999)  S. chand & company Ltd (India)
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ksmqK;d uÜgu 2'4 # m%;Hdj¾; Odrd hka;%j, ls%hdldÍ;ajh wOHhkh lrhs'

ld,Éfþo ixLHdj # 08

bf.kqï M, # ² m%;Hdj¾; Odrd hka;%hl iam¾Yl ú,sj, l%shdj meyeos,s lrhs'

² m%;Hdj¾; Odrd cklhl m%;sodk w.%j, msysgk fjda,aàh;d ;rx.h

w`Èhs'

² iajhx ielnq cklj, ̂ Self - excited generator& iy fjka fjka j ielnq

cklj, ̂ Separately excited generator& fjki meyeÈ,s lrhs'

² N%ul wdfïp¾ ckl iy N%ul lafIa;% cklj, fjki meyeÈ,s lrhs'

² m%;Hdj¾; Odrd fudag¾ j¾.SlrKh lrhs'

² m%;Hdj¾; Odrd fudagrhl N%ul pqïnl lafIa;%h iy wdrïNl jHdj¾;h

we;s jk wdldrh meyeÈ,s lrhs'

² tla tla fudagrfha Ndú; i|yka lrhs'

² tl,d fudagrhl N%uK osYdj udre lrhs'

² f;l,d fudagrhl N%uK osYdj udre lrhs'

mdvï ie,iqu i|yd Wmfoia (

wê ner wjYH;d i`oyd úÿ,s Yla;sh fhoùfï § úÿ,s ckl m%Njhla f,i fhdod .kshs'
pqïnl lafIa;%hla ;=< N%uKh jk ikakdhl o`.rhl ckkh jkafka m%;Hdj¾; fjda,aàh;djls'
fuu fjda,aàh;dj ta whqßka u ndysr mßm:j,g ,nd.;a úg" m%;Hdj¾; fjda,aàh;djla f,i
,efí' tfuka u ia:djr fõ.hlska N%uKhla ,nd .ekSu i`oyd jvd ld¾hlaIu jkafka
m%;Hdj¾; Odrd fudagrh hs' m%;Hdj¾; Odrd ckl iy m%;Hdj¾; Odrd fudag¾ ms<sn`o uQ,sl
±kqula fuu ksmqK;d uÜgfï § ,nd §u wfmalaId flf¾'
 iqr;a kshuh wkqj pqïnl lafIa;%hla ;=< N%uKh jk ikakdhl mqvqjl ndyq foflys

Odrdj .uka lrk ÈYdj ,l=Kq lsÍug isiqka fhduq lrkak'

 fï wkqj mqvqj ;=< Odrdj jD;a;dldr .uka ud¾.hl .uka lrk nj isiqkag wjfndaO

lrjkak'

 tu ksid mqvqj fofl<jr fjda,aàh;d fjkila ckkh ù we;s nj wjfndaO lrjkak'
 iEu 1800 lg jrla u fjda,aàh;djfha ÈYdj udrejk nj fmkajkak'

 fï wkqj mqvqj N%uKh jk úg" iEu N%uKhl § u Odrdj m%;Hdj¾; jk nj wjfndaO lr

m%;Hdj¾; fjda,aàh;djh ms<sn`o ixl,amh ;yjqre lrkak'

 N%uKh jk mqvqfõ fofl<jr ¨yqj;a jQ úg isÿúh yels wdprKh idlÉPd lr" tfia

fkdù ckkh jk fjda,aàh;dj hgf;a .,dhk Odrdj ndysr mßm:hlg ,nd .ekSug

l%ufõohla idlÉPd lrkak' ^fjk fjku iam¾Yl ú,s iy ldnka we;s,s folla Ndú;
lr fuu ld¾hh l< yels h'&

 n, f¾Ld lemSfï YS>%;dj wkqj mqvqfõ ;,h pqïnl lafIa;%hg ,ïnl j msysá úg ckkh

jk fjda,aàh;dj Y+kH nj;a th mq`vqfõ ;,hg iudka;r jk úg fjda,aàh;dj Wmßu

jk nj;a  ;yjqre  lrjkak'

 Y+kH iy Wmßuh w;r fjda,aàh;d fjkia ùfï rgdj ks¾udKhla weiqßka iy V
M

Sin hk

iïnkaO;djfhka ,nd .ekSug Wmldr jkak'

 A j,§   = 0 Sin  = 0 v = V
M

Sin  = 0

 B j,§   = 900 Sin  = 1 v = V
M

Sin  = V
M

 C j,§   = 1800 Sin  = 0 v = V
M

Sin  = 0

 D j,§   = 2700 Sin  = -1 v = V
M

Sin  = -V
M

V
M

= Wmßu fjda,aàh;dj
v = ´kE u wjia:djl fjda,aàh;djfha  laIKsl w.h

  = o`.rh ;sri iu. idok fldaKh

N

S

A

B

C

D

o

V
M



V

V
M

}
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 ihska jl%h ms<sn`o ixl,amh bÈßm;a lr fujeks cklhlska m%;sodkh jk fjda,aàh
;djfha fjkia ùu ld,hg idfmalaIj ihskdldr ;rx.hla nj wjfndaO lrjkak'

 l=vd cklj, pqïnl lafIa;%h ,nd .ekSu i`oyd iaÓr pqïnl Ndú; l< o" úYd, cj

m%udKhla ,nd .kakd cklj, úÿ,s pqïnl u.ska pqïnl lafIa;%h ,nd .kakd nj

WodyrK iys; j fmkajd fokak'

 pqïnl lafIa;%h o`.r u.ska lemSu i`oyd pqïnl lafIa;%hg idfmalaIj o`.rh fyda o`.rhg

idfmalaIj pqïnl lafIa;%h p,kh l< yels nj olajd WodyrK lsysmhla fokak'
^nhsisl,a vhskfudaj o`.rhg idfmalaIj pqïnlh p,kh lrk cklhla jk w;r m%Odk

úÿ,sh ,nd .kakd n,d.drj, cklj, o o`.rhg idfmalaIj úoHq;a pqïnlh p,kh fõ'

l=vd m%udKfha cklj, pqïnl lafIa;%hg idfmalaIj o`.rh p,kh fõ'&

 iuyr cklj, úÿ,s pqïnl i`oyd wjYH úÿ,s Yla;sh tu cklfha m%;sodk fjda,aàh;dj

iDcqlrKh lr ,nd.; yels nj mßm: igyka Ndú; lr wjfndaO lrjkak' fuys §

wdrïNl Odrdj ,nd .ekSu i`oyd yrfha fYaI pqïnl;ajh WmldÍ jk nj idlÉPd
ud¾.fhka wjfndaO lrjd fuu ckl iajhx ielnq ckl f,i y`ÿkajk nj i`oyka

lrkak'

 iuyr cklj, úÿ,s p qïnl i`oyd wjYH úÿ,s Yla;sh ndysr m %Njhlska

^Wod( negßhlska$ir, Odrd cklhlska & ,nd fohs' fuu ckl fjka fjka j ielnq ckl

f,i y`ÿkajk nj mßm: rEm igyka u.ska  fmkajd fokak'

 úÿ,s Yla;sh hdka;s%l Yla;sh njg mßj¾;kh lrk WjdrKhla f,i fudagrh y`ÿkajd
fokak'

 nyq, j Ndú; jk m%;Hdj¾; Odrd fudag¾ j¾.SlrKh lr olajkak'

 f,aka l+vq N%ul iys; fm%arK fudagrhl N%ulh (Rotor) ilia ù we;s wkaou rEm igykla

u.ska myokak' ^we¨ókshï má ¨yqj;a jk f,i N%ul fomi f,ak l+vqjla wdldrhg

jD;a;dldrj iúlr we;' &

 m%;Hdj¾; úÿ,sh ,ndfok ia:djr t;=ï ia:dhqlh (Stator) f,i kïlrk nj i`oyka

lrkak'
 tl,d ia:sr Odrs;%l fm%arK fudagrhl ia:dhqlhg m%;Hdj¾; Odrdjla ,nd ÿka úg N%ul

pqïnl lafIa;%hla ,efnk wdldrh úia;r lrkak'

^ikakdhlhg m%;Hdj¾; Odrdjla ,nd ÿka úg ta wkqj fjkiajk pqïnl lafIa;%h yg

.kshs' WodyrKhla f,i Ok w¾O jl%fha § W;a;r O%ejh ,efí kï iDK w¾O jl%fha §

olaIsK O%ejh ,efí' fuu fjkiajk pqïnl lafIa;%fhka N%ulh lemqk úg th ;=<

fm%aß; úoHq;a .dul n,hla ckkh fõ' fuu N%ulfha we;s we¨ókshï má .klï neúka
m%;sfrdaOh b;d wvq fõ' tneúka N%ulfha we;s ikakdhl ;=<ska úYd, Odrdjla .,d hhs'

fuu Odrdj ksid we;sjk pqïnl lafIa;%h ia:dhqlfha pqïnl lafIa;%hg úreoaO O%ejhla

iys; j msysghs' fuh 1800 ka 1800 g udrejk ksid úreoaO O%ej wdl¾IKh ùfuka jdudj¾;

j fyda olaIsKdj¾; j N%uKh fõ' tneúka ;j;a o`.rhla 900 lska msysgqjd thg Odß;%lhla

yryd iemhqu iïnkaO lsÍfuka Odß;%lh iïnkaO t;=fuys  900 l l,d fjkila

fm%arK fudag¾

m%;Hdj¾; Odrd fudag¾

f;l,dtl,d

id¾j fudag¾

wdjrK O%ej fudag¾

iu uqyq¾;l fudag¾fm%arK fudag¾

t;=ï rys; N%ul

^f,ak l+vq wdldr&
t;=ï iys; N%ult;=ï rys; N%ul

^f,ak l+vq wdldr&
t;=ï iys; N%ul
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we;slr.; yels h' tu ksid wkq ms<sfj,ska 900" 1800" 2700" 3600 ms<sfj,g l,dj udre fõ'
túg N%ulh tlu ÈYdjlg N%uKh fõ'&

 tl,d ia:sr Odrs;%l fm%arK fudagrhl N%uK osYdj udre lrk wdldrh meyeos,s lrkak'

^Odß;%l iïnkaO t;=fuys osYd udre lr iïnkaO lsÍu u.ska N%uK osYdj udre lsÍu l<

yelsh&

 f;l,d fm%arK fudagrhl ia:dhql t;=ï msysgqjd we;s wdldrh rEm igykla u.ska meyeÈ,s

lrkak'
 ta wkqj f;l,d fudagrhl N%ul pqïnl lafIa;%h we;sjk wkaou meyeÈ,s lrkak' ^o`.r

1200 ka 1200 g msysgqjd we;s w;r tajdfha Odrdj Wmßu jkafka wjia:d ;=kl § h' ta wkqj

N%ulfha N%uK ÈYdj ;SrKh fõ'&

 f;l,d fm%arK fudagrhl N%uK osYdj udre lrk wdldrh meyeos,s lrkak'

^´kEu l,d foll iïnkaO;d udre lsÍu u`.ska N%uK osYdj udre lr.; yelsh&

 wdjrK O%ej (Shaded pole) fudagrhl N%ul pqïNl fCIa;%h ,ndfok wdldrh myod
fokak' ̂ wdjrK O%ej fudag¾ l=vd m%udKfha fudag¾ jk w;r isis,k mxld jeks b;d wvq

únerhka i`oyd Ndú; fõ' O%ej fomi fhdod we;s ;U ikakdhl folla ;=<ska .,dhk

Odrdj ksid we;sjk pqïnl lafIa;%h u.ska N%uK ÈYdj ;SrKh lrkq ,nhs'&

 wdjrK O%ej fudagrhla isiqka fj; bÈßm;a lr tys ieleiau wjfndaO lr .ekSug

wjia:dj i,id fokak'

 iu uqyq¾; fudag¾j, ia:dhqlhg yd N%ulhg imhk fjda,aàh;djka ms<sn`o j rEm
igykla u.ska wjfndaO lr jkak'

^iu uqyq¾; fudag¾j, ia:dhqlfha N%uKh jk pqïnl lafIa;%hg iudk fõ.fhka N%ulh

N%uKh fõ' fï i`oyd N%ulfha iaÓr O%ej iys; pqïnl fhdod we;' l=vd fudag¾ i`oyd

iaÓr pqïnl o úYd, fudag¾ i`oyd ir, Odrdjla fh¥ úÿ,s pqïnl o Ndú; fõ' N%ulh

ndysr fudagrhla u.ska wod< osYdjg iuuqyq¾; fõ.hg tkf;la N%uKh lr ir, Odrd

iemhqula ,nd fohs ir, Odrdj N%ulh fj; ,nd§ug we;s,a¨ï ú,s iy nqreiq Ndú; fõ'&
 id¾j fudagrhl l%shdldß;ajh wjfndaO lr .ekSug isiqkag Wmldr lrkak'   ^fuu

j¾.fha fudagrj, fCIa;% o`.r yd wdfïprh fY%aKs.;j iïnkaO lr m%;Hdj¾; iemhqula

,nd foa'&

 by; i`oyka tla tla fudagrfha Ndú; wjia:d úia;r lrkak'
- Odß;%l iys; ;ks l,d fudag¾ (- j;=r fmdïm" l=vd hka;%" jev fïij, iúlr Ndú;

  lrk  úÿï hka;%
- t;=ï N%ul iys; f;l,d fudag¾ (- ,S fuda,a jeks wdrïl jHdj¾;h wêl wjYH;djka

    i`oyd
- wdjrK O%ej fudag¾ (- isis,k mxld jeks wdrïNl jHdj¾;h wvq cj wjYH;d i`oyd
- iu uqyq¾; fudag¾ (- fõ.h ia:djrj mj;ajd .ekSug wjYH wjia:dj,
- id¾j fudag¾ (- úÿï w;a hka;%" .Dyia; weUreï hka;%
- t;=ï N%ul rys; f;l,d fudag¾ (- j;=r fmdïm" ,shjk mÜg,aj, fudag¾

uQ,sl joka$ixl,am (Key Words)(

² iajhx ielnq ckl - self - excited generator

² ;ksl,d fm%arK fudag¾ - signal phase induction motor

² f;l,d fm%arK fudag¾ - three phase induction motor

² wdjrK O%ej fudag¾ - shaded pole motor

² iu uqyq¾;l fudag¾ - synchronous motor

² id¾j fudag¾ - universal motor

² N%ulh - rotor

² i:dhqlh - stator

² iam¾Yl ú,s - slip rings
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² ldnka we;s,s - carbon brushes

² fjka fjkaj ielnq ckl - separately excited genarator

² t;=ï N%ul iys; f;l,d fm%arK fudagr - three phase wound rotor induction motor

² f,ak l+vq N%ul iys; f;l,d fm%arK fudagr- three phase squirrel cage indution motor

.=Kd;aul fhojqï (

² ;ksl,d fm%arK fudagr

² f;l,d fm%arK fudagr

² wdjrK O%ej fudagr

² iu uqyq¾;l fudagr

² id¾j fudagr

² nhsisl,a vhskfudaj

² ´,agfkagrh

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² iajhx ielnq ckl yd fjka fjkaj ielnq cklj, úfYaI;aj ixikaokh lsÍu

² wdjrK O%ej fudag¾j, l%shdldÍ;ajh úia;r lsÍu

² iu uqyq¾;l yd id¾j fudag¾j, fjki iei`§u

² m%;Hdj¾; Odrd fudag¾ j¾.SlrKh lsÍu

² tl,d yd f;l,d fudagrj, mßm: rEm igyka we|Su

² uQ,sl m%;Hdj¾; Odrd cklhl  l%shdj yd m%;sodk w.%j, msysgk fjda,aàh;d ;rx.h we|Su

² f;l,d yd tl,d fudagrj, Ndú; i|yka lsÍu

jeäÿr lshùu i|yd (

² wOHdmk m%ldYk fomd¾;fïka;=j ^2015&" bxðfkare ;dlaIKfõoh VII fldgi"  m%:u

uqøKh Y%S ,xldj

² Mehta. V.K. , Rohith V.K. - Principals of Electrical Machines (2002), S. chand & company

Ltd (India)

² Theraja B.L. , Theraja  . A.K - A Text Book of Electrical Technology in SI Units  vol - 1

(1999)  S. chand & company Ltd (India)

² Hughes. E. - Electrical & Electronic Technology (2012) Tenth edition Dorling Kindersley,

(India)
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ksmqK;d uÜgu 2'5 # úúO ir, Odrd hka;%j, ,dlaIKsl wOHhkh lrhs'

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² fY%aKs t;=ï" Wm m: t;=ï iy ixhqla; t;=ï fudag¾j, o`.r iïnkaO lr

we;s wdldrh w`Èhs'

² ir, Odrd hka;%hl kHdfoaYlfha ̂ Commutator& l%shdj meyeos,s lrhs'

² ir, Odrd cklhl m%;sodk w.%j, ;rx.dldrh w`Èhs'

² ir, Odrd cklhl m%;sodk fjda,aàh;dj jeä lr.; yels wdldrh

meyeÈ,s lrhs'

² tla tla fudag¾ j¾.fha wdfïpr Odrdj wkqj fõ.h iy jHdj¾;h

fjkia jk wdldrh m%ia;drslj ksrEmKh lrhs'

² úúO ir, Odrd fudag¾j, Ndú; i|yka lrhs'

mdvï ie,iqu i|yd Wmfoia (

pqïnl fCIa;%hla ;=< N%uKh jk o`.rhl fofl<jr ckkh jk úoHq;a .dul n,h ir, Odrd

fjda,aàh;djla f,i ndysr mßirhg ,nd .ekSu" ir, Odrd fudagrhl  fCIa;%% t;=u iy

wdfïp¾ t;=u iïnkaO jk wdldrh iy tu iïnkaO;djka olajk úúO j¾.fha fudag¾j,

wdfïp¾ Odrdj wkqj N%uK fõ.h iy jHdj¾;h fjkia jk wdldrh ms<sn`o j fuu ksmqK;d

uÜgfï § ±kqj;a lsÍug n,dfmdfrd;a;= fõ'

 m%;Hdj¾; Odrd cklfha we;s,a¨ï ú,s j,ska m%;sodkh flfrk fjda,aàh;d ;rx.dldrh

kej; isys.kajñka mdvug msúfikak'
 tu fjda,aàh;dj tlu osYdjlg fhduq lsÍu i|yd we;s,a¨ï ú,sj, isÿl< hq;= fjkialï

idlÉPd lrkak' ̂ m%;Hdj¾; Odrd ckfha wNHka;r o`.rj, ckkh jk fjda,aàh;dj ta
wdldrfhka u ndysr mßm:h fj; ,nd.ekSug we;s,a¨ï ú,s Ndú; fõ' tu o`.rj,
ckkh jk fjda,aàh;d m%;Hdj¾; fõ' tu fjda,aàh;d tlu osYdjlg Wmßu jk f,i
ndysr mßm:hlg ,nd.ekSug iEu úg u tlu osYdjlg msysá fjda,aàh;djhla ckkh
jk mßos o`.r iïnkaO úh hq;=h' fï i|yd we;s,a¨ï ú,a,la folg fjka lr tu fldgia
j,g t;=fï fofl<jr iïnkaOlr fomig iam¾Yl iïnkaO l< yelsh&

 fuf,i fjkia l< we;s,a¨ï ú,a, kHdfoaYlh f,i ye|skafjk nj myokak'

 kHdfoaYlfha m%Odk ld¾hhka idlÉPd u.ska Wmqgd olajkak'

^ 1' wdfïp¾ o`.rfha ckkh jk úÿ,s cjh ndysr mßm:hg ,nd oSu'

2' wdfïp¾ o`.rj, ckkh jk m%;Hdj¾; fjda,aàh;dj ir, Odrd fjda,aàh;dj njg

m;a lsÍu&

 wdfïp¾ o`.rh tla jghla ^wxYl 360 la& N%uKh ùfï oS ndysr mßm:hg ,nd fok

fjda,aàh;d ;rx.fha iajNdjh rEm igyklska oelaùu i|yd isiqka fhduq lrkak'

 tlsfklg 900 lska msysg jQ o`.r folla kHdfoaYlhg iïnkaO lrk wdldrh rEm

igyklska olajd" we;s,a¨ï nqreiq folla u.ska ndysr mßm:hg .; yels fjda,aàh;dj

ld,h iu. fjkiajk wdldrh rEm igyklska olajd úia;r lrkak'

 ir, Odrd cklhl ;%sudK icSùlrK ùäfhdajla m%o¾Ykh lsÍfuka by; wjia:djka

wjfndaO lrjkak'

 jvd;a iqug ir, Odrdjla ,nd .ekSug pqïnl O%ejj, yevh msysgqúh hq;= wdldrh

wjfndaO lrùu msKsi idlÉPdjla fufyh jkak'

 ir, Odrd cklhl ckkh jk fjda,aàh;dj i`oyd n,mdk idOl idlÉPd lr

fjda,aàh;dj jeä lsÍu i`oyd .; hq;= l%shdud¾. wjfndaO lr .ekSug Wmldr lrkak'
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^fjda,aàh;djg n,mdk idOl jkafka pqïnl i%dj >k;ajh" i%djh lefmk ilS%h È. iy

i%djh lefmk fõ.h hs' fuu idOlj,ska ´kE u idOlhla jeä lsÍfuka ckkh jk

fjda,aàh;dj jeälr .; yels h' kuq;a tu idOl jeä lr.k yels iSudjka mj;S&

 wdfïp¾ t;=u" fCIa;% t;=ug fY%aKs.; jQ úg fY%AKs t;=ï f,i o" wdfïp¾ t;=u" fCIa;%%

t;=ug iudka;r jQ úg Wm m: t;=ï f,i o" wdfïp¾ t;=ug fY%aKs.; j o`.rhla iy

iudka;r.; j o`.rhla f,i o`.r folla fh¥ úg ixhqla; t;=ï f,i o fudag¾ j¾.

;=kla ks¾udKh l< yels nj mßm: rEm igykla u.ska fmkajd fokak' ^fY%aKs t;=ï

fudag¾" Wm m: t;=ï fudag¾" ixhqla; t;=ï fudag¾&

                           

fY%aKs t;=ï Wm m: t;=ï ixhqla; t;=ï

A - wdfïpr t;=u B - lafIa;% t;=u

 pqïnl fCIa;%h iaÒr pqïnl j,ska fyda úÿ,s pqïnl u.ska ,ndfok nj wjfndaO lr §

úÿ,s pqïnl i|yd Ndú; jk o`.r fCIa;% o`.r f,i y÷kajk nj mjikak'

 wdfïp¾ Odrdj wkqj fõ.h iy jHdj¾;h fjkiajk wkaou ̂ fY%AKs t;=ï yd Wmm: t;=ï

fudag¾j,& m%ia;dßlj olajkak'

fY%AKs t;=ï fudag¾ i|yd Wm m: t;=ï fudag¾ i|yd

 wjYH;dj wkqj ,dlaIKsl ,nd .ekSug tla tla lafIa;% o`.rfha ,dlaIKsl fjkia

lrñka ixhqla; t;=ï fudagrhl wdfïp¾ Odrdj wkqj fõ.h iy jHdj¾;h fjkial<

yels wkaou m%ia;dßl j olajkak' ^ixhqla; t;=ï fudagrhl flaIa;%h i|yd wdfïpr

t;=ug fYa%Ks.; t;=ula yd iudka;r.; t;=ula Ndú; fõ' ixhqla; t;=ï fudagrh" Wmm:

t;=ï fudagrhl ,dlaIKsl j,g wdikak lsÍug wjYH jQ úg Wmm: flaIa;% o`.rha fmdg

ixLHdj jeä lrk w;r" th fY%AKs t;=ï fudagrhl ,dlaIKsl j,g wdikak lsÍug

wjYH úg fYA%Ks flaIa;% o`.rfha fhdod we;s ikakdhl úIalïNh jeä lr fudag¾ ks¾udKh

flf¾&

 wdfïp¾ Odrdj wkqj fõ.h iy jHdj¾;h fjkia ùu mokï lr .ksñka tu fudag¾ j¾.

;=fkys  Ndú;hka idlÉPd lrkak'

^fY%aKs t;=ï fudag¾ ( ÿïßh tkaðka" jdykj, wdrïNl fudag¾

Wm m: t;=ï fudag¾ ( weUreï hka;%" isis,k mxld

ixhqla; t;=ï fudag¾ ( úÿ,s fodUlr&

uQ,sl joka$ixl,am (Key Words)(

² kHdfoaYlh - commutator

² wdfïp¾ t;=u - armature winding

² fY%aKs t;=ï fudag¾ - series wound motor

² Wmm: t;=ï fudag¾ - shunt wound motor

² ixhqla; t;=ï fudag¾- compound wound motor

² jHdj¾;h - torque

A
B B

A

N - fõ.h
  - jHdj¾:h

N

I
s



N

I
s


N/
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² fudag¾j, t;=ï fhdod.;a wkaou ±lafjk rEm igyka

² kHdfoaYlh iys; wdfïprhla

² ir, Odrd cklhl rEm igykla

² ir, Odrd ckkhl ;%sudK icSùlrK ùäfhda o¾Yk

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² uQ,sl ir, Odrd cklhl kHdfoaYlfha ld¾hh yd m%;sodk w.%j, ;rx.dldrh meyeos,s

lsÍu

² tla wdfïp¾ t;=ula iys; ir, Odrd cklhla iy wdfïp¾ t;=ï /ila iys; ir, Odrd

cklhl m%;sodk fjda,aàh;djka we`§u

² ir, Odrd cklhl m%;sodk fjda,aàh;djka i`oyd n,mdk idOl i`oyka lsÍu

² fY%aKs t;=ï" Wmm: t;=ï iy ixhqla; t;=ï fudag¾j, wdfïp¾ t;=u iy fCIa;% t;=u

iïnkaO jk wdldrh ±laùu

² fY%aKs t;=ï" Wmm: t;=ï iy ixhqla; t;=ï fudag¾j, wdfïp¾ Odrdj wkqj fõ.h iy

jHdj¾;h fjkiajk wkaou ±laùu

² úúO ir, Odrd fudagrj, Ndú; i|yka lsÍu

jeäÿr lshùu i|yd #

² wOHdmk m%ldYk fomd¾;fïka;=j ^2015&" bxðfkare ;dlaIKfõoh VII fldgi"  m%:u

uqøKh Y%S ,xldj

² Mehta. V.K. , Rohith V.K. - Principals of Electrical Machines (2002), S. chand & company

Ltd (India)

² Theraja B.L. , Theraja  . A.K - A Text Book of Electrical Technology in SI Units  vol - 1

(1999)  S. chand & company Ltd (India)

² Hughes. E. - Electrical & Electronic Technology (2012) Tenth edition Dorling Kindersley,

(India)
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ksmqK;d uÜgu 2'6 # úúO mßKdulj, Ndú; ms<sn`o úu¾Ykh lrhs'

ld,Éfþo ixLHdj # 08

bf.kqï M, # ² mßKdulhl uQ,O¾uh meyeos,s lrhs'

² m%odk fjda,aàh;dj fjda,aÜ 230 la jk cj mßKdulhl" m%;sodk

fjda,aàh;dj uek tu.ska mßKdulfha j¾.h y÷kd .kshs'

² mßKdulhl fmdgj,a w;r wkqmd;h iy fjda,aàh;d w;r wkqmd;h

mokï lr .ksñka ir, .eg¨ úi|hs'

² úúO mßKdulj, ieleiau" l%shdldß;ajh iy Ndú; meyeÈ,s lrhs'

mdvï ie,iqu i|yd Wmfoia (

fm%aß; fjda,aàh;dj fhdod.kakd Wmdx.hla f,i mßKdulh ye`Èkaúh yels w;r úúO
udÈ,sfha mßKdul úúO ld¾hhka i`oyd Ndú; fõ' mßKdul Ndú; l< yelafla m%;Hdj¾;
fjda,aàh;djka i`oyd muKla jk w;r tys we;s m%d:ñl yd oaú;Shsl o`.r wfkHdakH
fm%ar;djfhka ne`§ mj;S' fuu ksmqK;d uÜgfuka mßKdul ms<sn`o j ir, wjfndaOhla
,nd §ug wfmalaId flf¾'

 lïì o`.rhla ;=< we;sjk fm%aß; úoHq;a .dul n,h úoHq;a pqïnl fm%arKfha m%;sM,hla

f,i y`ÿkajd fokak'

 iajhx fma%rKh iy wfkfHdakh fma%rKh y÷kajd fokak'
^lïì o`.rhla ;=<ska fjkiajk Odrdjla .,d hk úg we;sjk úp,H pqïnl fCIa;%fhka

tu o`.rh lemSfuka fm%aß; fjda,aàh;dj yg.kS' th iajhx fm%arKh f,i ye`Èka fõ'

fm%aß; fjda,aàh;dj" Odrdj fjkiajk o`.rhg ióm j msysá fjk;a o`.rhl o ckkh

úh yels h' th wfkHdakH fm%arKh f,i ye`Èka fõ' lïì o`.rhl= Odrdj fjkia jk úg

tu o`.rfha u we;sjk iajhx fm%arKh ksid we;sjk fm%aß; ú'.d'n' E kï  
di

E L
dt

 

m%ldYkhla ,nd.; yelsh' tfuka u wfkHdakH fma%rKfha oS  
d

E N
dt


  hk m%ldYk

fhka fm%aß; fjda,aàh;dj ,efí' ̂L hkq fm%ar;djh fykaß (H) jk w;r     
di

dt
 hkq Odrdj

fjkia ùfï YS>%;djhhs' N hkq o`.rfha fmdg ixLHdj jk w;r 
d

dt


 hkq pqïnl Y%djh

fjkia ùfï YS>%;djh hs'&

 wfkHdakH fm%arKfha oS lïì o`.r foflka m%;Hdj¾; fjda,aàh;dj ,nd fok ^m%odkh

flfrk& o`.rh m%d:ñl o`.rh f,i o" fjda,aàh;dj ,nd .kakd ̂ m%;sodk& o`.rh oaú;Shsl

o`.rh f,i o" ye`Èkafjk nj i`oyka lrkak'
 tla tla o`.rfha fjda,aàh;djka fmdg ixLHdjg wkqf,dau j iudkqmd;sl jk w;r" o`.r

;=<ska .,k Odrdjg m%;sf,dau j iudkqmd;sl nj i`oyka lrkak' ̂ ydks rys; mßKdulhl

fjda,aàh;dj fmdg ixLHdj iy Odrdj w;r iïnkaOh my; i`oyka m%ldYkfhka ±laúh

yels h'

SP P

S S P

IV N

V N I

 
  

 
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PV  m%d:ñl fjda,aàh;dj

SV  oaú;Shsl fjda,aàh;dj

PN  m%d:ñl fmdg ixLHdj

SN  oaú;Shsl fmdg ixLHdj

PI  m%d:ñl Odrdj

SI  oaú;Shsl Odrdj

 wjlr mßKdulhlg wod< fjda,aàh;djla m%odkh fldg m%d:ñl fjda,aàh;dj iy

oaú;Shsl fjda,aàh;dj uekSug isiqkag i,iajkak'

 oaú;Shsl o`.rfha fjda,aàh;dj m%d:ñl o`.rfha fjda,aàh;djg jvd wvq lr.; yels mßKdul

wjlr mßKdul f,i y`ÿkajd fokak' fujeks mßKdul úÿ,s cj iïfmA%IKfha § wê

fjda,aàh;dj wvq fjda,aàh;dj njg mßj¾;kh lsÍug o Ndú; lrk njg ±kqj;a

lrkak'
 oaú;Shsl o`.rfha fjda,aàh;dj m%d:ñl o`.rfha fjda,aàh;djg jvd jeä lr.; yels

mßKdul wêlr mßKdul f,i y`ÿkajd fokak' fujeks mßKdul úÿ,s cj iïfmA%IKfha

§ úÿ,s cklj,ska ckkh jk fjda,aàh;dj iïfmA%IK fjda,aàh;dj olajd jeä lsÍug

Ndú; lrk nj meyeÈ,s lrkak'

 m%d:ñl o`.rfha fjda,aàh;djg iudk fjda,aàh;djla oaú;Shsl o`.rfhka ,nd.; yels

mßKdul fjkalsÍfï mßKdul f,i y`ÿkajd fokak' wdrlaIl mQ¾fjdamdhhla f,i
m%Odk iemhqu jev fïi i`oyd Ndú;hg .ekSfï § fjkalsÍfï mßKdul yryd ,nd .;

hq;= njg ±kqj;a lrkak'

 m%;Hdj¾; Odrdjka  .uka lrk ud¾.j, .,dhk Odrdjkag iudkqmd;sl Odrdjlaa

oaú;shslfhka ,nd .kakd ñkqï WmlrK i|yd Ndú; jk mßKdul Odrd mßKdul f,i

y`ÿkajd fokak' fuu mßKdul wê Odrdjka uekSu i`oyd kshe|shla ,nd .ekSug Ndú;

lrk w;r mdrkdhl f,i o Ndú; lrk nj i`oyka lrkak'
^fuu mßKdulj, m%d:ñlh jeä úYalïNfhka hq;a lïìfhka fmdg lsysmhla f,i

fhdod we;s w;r oaú;Shslh wvq úYalïNhla iys;  lïìhlska fmdg jeä .Kkla fhdod

we;'&

 tla ud¾.hlg idfmalaI j ;j;a ud¾.hl mj;sk wê fjda,aàh;djg ̂WodiSk ikakdhlhg

idfmalaI j iÔj ikakdhlfha & wkqrEm fjda,aàh;djla ,nd .ekSu i`oyd úNj mßKdul

Ndú; lrk nj ±kqj;a lrkak' ̂ m%d:ñl o`.rh jeä fmdg ixLHdjlska ud¾. fol w;rg
iïnkaO lrk w;r oaú;Shslh wvq fmdg ixLHdjla fhdod m%d:ñl fjda,aàh;djfha kshe|shla

f,i ,nd .kS'&

 wê fjda,aàh;d mj;sk ia:dkj, th ixfõokh lsÍug iy uekSug fuu mßKdul

Ndú; lrk nj ta;a;= .kajkak'

 m%d:ñl o`.rh f,i iy oaú;Shsl o`.rh f,i tl t;=ula Ndú; lrk mßKdul iajhx

mßKdul f,i y÷kajd tjeks mßkdulh jHqyh rEm igyka u.ska wjfndaO lrjkak'

úÿ,s NdKav i`oyd iemhqï fjda,aàh;dj wvqlr .ekSug fukau mxldj, fõ. md,kh

i`oyd fuu mßKdul Ndú; lrk nj wdo¾Yk u.ska meyeÈ,s lr fokak'

 rEmigykla u.ska iajhx mßKdulhl t;=ï iïnkaO lrk wdldrh wjfndaO lr .ekSug

Wmldr lrkak'

uQ,sl joka$ixl,am (Key Words)(

² wjlr mßKdul - step down transformers

² wêlr mßKdul - step up transformers
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² fjka lsÍfï mßKdul - isolation transformers

² Odrd mßKdul - current transformers

² úNj mßKdul - potential transformers

² iajhx mßKdul - auto transformers

² iajhx fm%arKh - self induction

² wfkHdakH fm%arKh - mutual induction

.=Kd;aul fhojqï (

² wjlr mßKdul

² mxld fõ.md,l ^mßKdul fh¥ j¾.h&

² u,aáóg¾

² mßKdulj, wNHka;r t;=ï olajk rEm igyka

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² o`.rhl iajhx fm%arKh iy wfkHdakH fm%arKh we;sjk wkaou úia;r lsÍu

² mßKdul u.ska úÿ,s cjhg ydkshla fkdù m%;Hdj¾; fjda,aàh;djka fjkialr .; yels

wdlrh fjda,aàh;d uekSfuka ikd: lsÍu

² mßKdul j¾. iy tajdfha Ndú;hka bÈßm;a lsÍu

jeäÿr lshùu i|yd #

² wOHdmk m%ldYk fomd¾;fïka;=j ^2015&" bxðfkare ;dlaIKfõoh VII fldgi"  m%:u

uqøKh Y%S ,xldj

² Mehta. V.K. , Rohith V.K. - Principals of Electrical Machines (2002), S. chand & company

Ltd (India)

² Theraja B.L. , Theraja  . A.K - A Text Book of Electrical Technology in SI Units  vol - 1

(1999)  S. chand & company Ltd (India)

² Hughes. E. - Electrical & Electronic Technology (2012) Tenth edition Dorling Kindersley,

(India)
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ksmqK;d uÜgu 2'7 # úÿ,sh Ndú;fha § mqoa., iy foam< wdrlaIdj i`oyd n,mdkakd jQ mQ¾fjdamd

ms<smÈhs'
ld,Éfþo ixLHdj # 6

bf.kqï M, # ² úÿ,s ier je§ug fya;= i|yka lrhs'

² úÿ,s ier jeoSfuka we;sjk ydkslr ;;a;aj flfrys Odrd m%udKfha

n,mEu meyeÈ,s lrhs'

² úÿ,s ier je§ug n,mdk mqoa.,dkqnoaO ,laIK fmkajd fohs'

² wl=Kq flàu ksid úÿ,s ikakdhlj, isÿjk i¾ck l%shdj meyeÈ,s

lrhs'

² cd;Hka;r úÿ,s bxðfkare fr.=,dis (International Electrical

Engineering  Regulations& j,g wkql+, j wdrlaIl mQ¾fjdamd ms<smeÈh hq;=

wdldrh meyeÈ,s lrhs'

² úÿ,suh ld¾hhkaj, § wod< wdrlaIl mQ¾fjdamd wkq.ukh lrhs'

mdvï ie,iqu i|yd Wmfoia (

;u ld¾hhka myiq lr .ekSu i|yd fhdod .kakd úÿ,s Yla;sh udkj ixy;sfha  ffoksl

wjYH;d imqrd oSfï m%Odk fldgia lrefjla ù yudr h' tkuqÿ úÿ,sier jeoSu ñksidg ydks

lr ;;a;aj we;s lrhs' ñksia isrer úÿ,s mSvkhg fyj;a fjda,aàh;djg Tfrd;a;= oSfï

iSudjka mj;S' tneúka úÿ,s mßfNdackh lsÍfï oS úÿ,s ier jeoSu ms<sn|j fojrla is;d n,d

ta ms<sn| j wdrlaIl mQ¾fjdamdhka ms<smeoSu w;HjYH lreKla ù ;sfí' tu ksid úÿ,s ier

jeoSug fya;=" ;on, ydkslr fkdjk yd ;on, ydkslrk Odrd iSudjka iy ta i|yd

ms<smeosh hq;= wdrlaIl mQ¾fjdamdhka ms<sn| j fuu ksmqK;d uÜgfï §  oekqj;a flf¾'

² úÿ,s ier jeoSula hkq fjda,aàh;djla fya;=fjka YÍrh ;=<ska úÿ,s Odrdjla .e,Su nj Wmqgd

olajñka idlÉPdjla wdrïN lrkak'

² úÿ,sh jeoSug m%Odk fya;=j jkafka wkjfndaOh iy wmßlaIdldÍ f,i lghq;= lsÍu nj

ta;a;= .kajkak'

² mDÓúh ieu úg u Y=kH fjda,aàh;djfha mj;sk ksid hï fjda,aàh;djla ksid Yßrfha hï

fldgilska we;=¿jk Odrdj mDÓú mDIaGh lrd .uka lsÍu fndfyda úg isÿúh yels nj

myod fokak'

² YÍrh ;=<ska .,d hk m%;Hdj¾; Odrdj ksid we;sjk wdprKh ir, Odrdjla .,d hdfï

oS we;sjk wdprKhg jvd fnfyúka fjkia jk w;r wka;rdhldÍ nj o jeä nj ;yjqre

lr jkak'

² YÍrh ;=<ska .,d hk m%;Hdj¾; Odrdfõ m%udKh u; we;sjk m%;sM,h igykla u.ska

olajkak'

YÍrh ;=<ska .,d hk Odrdj m%;spdrh

0'001 A iu k<shñka úÿ,s ier jÈk nj ±fka'

0'009 A udxY fmaYSka ;ojk w;r iakdhq moaO;sh ixLHd;h

wkqj yeisf¾

0'03 A yqiau .ekSu wmyiq jk w;r úkdählska muK kej;

h:d ;;aajhg meñKSug fkdyels jk f,i wk;=re

isÿfõ'

0'1-0'2 A yojf;a fldaIsld ;ka;=j, l%shdldÍ;ajh wvmK jk

w;r laIKslj urKh o isÿfõ'

² YÍrh ;=<ska Odrdj .,d hkafka YÍrfha mj;sk m%;sfrdaO wkqj fjkia jk nj meyeÈ,s

lrkak'

² YÍrfha ia:dk wkqj fjka l< yels nj u;=lr olajkak'
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1' úÿ,s /yek YÍrhg iïnkaO jk ia:dkfha m%;sfrdaOh

2' YÍrh fmdf<djg iïnkaO jk ia:dkfha m%;sfrdaOh

3' YÍr wNHka;r m%;sfrdaOh

² jeäysáhl=f.a YÍr wNHka;r m%;sfrdaO b;srs ia:dkj,g idfmalaIj wvq nj;a" YÍrh ;=<ska

.,dhk Odrdj wvq lsÍug l< hq;af;a b;sß ia:dk foflys m%;sfrdaOh jeälr .ekSu;a nj

;yjqre lr fokak'

² fï i|yd mdjyka yd w;ajeiqï Ndú; l< yels nj mjid mßjrK iys; wdjqohla Ndú;

lsÍfuka o fuu m%;sfrdaOh jeälr.; yels nj ta;a;= .kajkak'

² úÿ,s ier jeoSu ksid we;sjk wk;=reodhl ;;a;ajh ;SrKh lrk idOl ms<sn| j isiqka

oekqj;a lrkak'

- YÍrh ;=<ska .ukal< Odrd m%udKh

- úÿ,s Odrdfõ YÍrh ;=<ska .uka lrk ud¾.h

- Odrdj YÍrh ;=< Odrdj .ukal< ld,h

² ir, Odrd fjda,aàh;djla ksid .,d hk Odrdj wêl jQ úg ms<siaiqï ;=jd, we;sùu isÿjk

nj;a th hï iSudjlg hg;a j isÿjk nj;a myokak'

² wêl ir, Odrd .e,Sfuka úYd, ms<siaiqï ;=jd, we;sjk nj myod fokak'

² úÿ,s flàfuka isÿjk wk;=re l%u ;=klg isÿjk nj úia;r lr fokak'

² fl<ska u wl=Kq je§u'

² úÿ,s fyda ÿrl:k /yeka osf.a wl=Kq jeoSu'

² fjk;a jia;=jlg wl=Kq ier jeoS fmd<jg tk wl=Kq fmd<j osf.a meñK je§u'

² úÿ,s fyda ÿrl:k ud¾. osf.a josk wl=Kq j,ska wdrlaIdldÍ ùu i|yd wl=Kq ksjdrl fhosh

hq;= njg isiqka oekqj;a lrkak'

² wl=Kq je§fuka wdrlaId ùu i|yd .;hq;= wdrlaIl mQ¾fjdamdhhka ms<sn| j idlÉPd

lrkak'
² Odrdjla f.k hk ikakdhlhl fyda tu ikakdhlhl wdikakfha oS iïnkaO jk

WjdrKhl .skakla we;sùug uQ,sl fya;=j WIAK;ajh by< hdu ^Êj,k wxlhg fyda
iajhx oyk WIaK;ajhg <`.dùu& iy oyk fmdaIlhla ;sîu nj ;yjqre lrjkak'

² WIaK;ajh by< hdu ;dmh ksid isÿjk wdprKhla f,i y÷kajkak'

² úÿ,sh ksid WmlrKj, iy /yekaj, ;dmh ckkh úh yels fya;= idlÉPd lrkak'

² wiajdNdúl f,i ;dmh ckkh ùug fya;=j wê Odrd .e,Su iy nqre,a j WjdrK$ Wmdx.

(loose connection) iy iïnkaOl /yeka iïnkaO lsÍï nj Wmqgd olajkak'

² wê Odrd .e,Sï (Over current) fndfyda úg isÿ jkafka wêner iïnkaO lsÍu" mßjrK î|

jeàï fyda ¨yq mßm: (Short circuit) ùfuka nj myod fokak'

² WjdrK (Appliance)j,g jh¾ iïnkaO lsÍfï § nqre,a iïnkaO;d ksid mq<s`.= we;sùfuka
o ;dmh ckkh úh yels nj myod fokak'

² cd;Hka;r úÿ,s bxcsfkare fr.=,disj, i|yka wdrlaIl mQ¾fjdamdhhka ms<sn| j wjOdkh
fhduq lrjkak'

² úÿ,s kv;a;= lsÍïj, oS úÿ,s ier fkdjoskq msKsi .;hq;= wdrlaIl mshjrhka idlÉPd

lrkak'

² úÿ,s wk;=re wju lsÍu i|yd fhdod.kq ,nk wdrlaIl Wml%u$Wmdx. ms<sn| idlÉPd

lrkak' ̂ mßm: i|yd mßm: ì|sk o mqoa., wdrlaIdj i|yd wdrlaIl me<÷ï yd wdrlaIl

fuj,ï o Ndú; lrkq ,efí&
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uQ,sl joka $ ixl,am (Key words)

² mßjrK - insulating

² ¨yq mßm: - short circuit

² WjdrK - appliance

² mq<s̀.= - sparks

.=Kd;aul fhojqï (

² úÿ,s ier je§ula isÿúh yels wkaou oelafjk rEm igykla fyda ùäfhda mghla

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² úÿ,s ier jeoSug fya;=jk lreKq yd úÿ,s ier jefok wdldrh oelaùu

² úÿ,s ier fkdje§u i|yd mej;sh hq;= m%;sfrdaOh .Kkh lsÍu

² úÿ,s ier je§ul § úÿ,s /yeka mßm:fha we;s l%shd;aul úh hq;= WmlrK kï lsÍu

² wl=Kq ier je§ulska wdrlaId ùug ms<smeosh hq;= wdrlaIl mQ¾fjdamdhka úia;r lsÍu

² úÿ,sh yd ineos ld¾hhkaj, oS wdrlaIs; l%ufõo Ndú; lsÍu

² úÿ,s .sks .ekSï i|yd n,mdk m%Odk idOl kï lsÍu

² WmlrK wdrlaIdj ms<sn| j cd;Hka;r úÿ,s bxcsfkare fr.=,dis úia;r lsÍu

jeäÿr lshùu i|yd #

² wOHdmk m%ldYk fomd¾;fïka;=j ^2015&" bxðfkare ;dlaIKfõoh VII fldgi"  m%:u

uqøKh Y%S ,xldj

² Theraja B.L. , Theraja  . A.K - A Text Book of Electrical Technology in SI Units  vol - 1

(1999)  S. chand & company Ltd (India)
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ksmqK;dj 3 ( bf,lafg%dksl ;dlaIKh tosfkod Ndú; i|yd fhfok wdldrh úu¾Ykh

lrhs'

ksmqK;d uÜgu 3'1 # w¾O ikakdhl øjHj, ,dCIKsl meyeos,s lrhs'

ld,Éfþo ixLHdj # 02

bf.kqï M, # ² w¾O ikakdhl uQ, øjHj, bf,lafg%dak úkHdih mokï lr.ksñka

tajdfha  .=K meyeos,s lrhs'

² P j¾.fha iy N j¾.fha w¾O ikakdhl øjHj, jHqyh meyeos,s lr

ikakdhl;dj j¾Okh jk wdldrh úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia (

w¾O ikakdhl fidhd .ekSu bf,lafg%dksl ;dlaIKfha yerjqï ,laIHhla f,i ie,fla' w¾O

ikakdhl" is,slka iy c¾fïkshï hk uQ, øjH folg wmøjH jYfhka iqÿiq ;j;a uQ,øjHhla

$ lSmhla tl;= lr ndyH w¾O ikakdhl ilia lrkq ,efí' fuu fldgiska w¾O ikakdhl

øjHj, jHqyhka iy l%shdldß;ajhka ms<sn| j wjfndaOh ,nd oSug wfmalaId lrhs'

² wdj¾;s;d j.=j Ndú;fhka is,slka yd c¾fïkshï msysgk ldKavhka iy tajdfha .=K

meyeos<s lrkak' wdj¾;s;d j.=fõ y;rjk ldKavfha uq,øjHj, wjidk Yla;s uÜgfï

bf,lafg%dak y;r ne.ska msysgd we;' fuu uq,øjHj, mrudKq tlsfkl yd iyixhqc

nkaOk iE|Sfuka oe,si wdldrhg mj;S' isis,a wjia:djfõ oS fuys uqla; bf,lafg%dak w,am

jYfhka msysghs' tfy;a iq¿ WIaK;aj kexùulska iyixhqc nkaOk ì|S uqla; bf,lafg%dak

iuyrla  we;s lrhs' msßisÿ ;;a;ajfha yd mßirfha mj;akd w¾O ikakdhl ksi`. w¾O

ikakdhl f,i y÷kajhs' tajdfha WIaK;ajh ksid nkaOkj,ska uqla; jQ bf,lafg%dak yd

ckkhjq l=yr ksid ksi`. w¾O ikakdhlj, ikakdhl;dj iq¿ jYfhka mj;S' msßis÷

is,slka fyda c¾fïkshï oe,silg ndysßka uq,øjH ud;%Kh lr tys úoHq;a ikakdhl;dj

jeäl< yelsh' fufia ilia lr.kak w¾O ikakdhl ndyH w¾O ikakdhl f,i y÷kajhs'

ndyH w¾O ikakdhl N j¾.h yd P j¾.h hkqfjka foj¾.hla we;'

² is,slka yd c¾fïkshïj,g wdj¾;s;d j.=fõ 5jk ldKavfha uQ,øjH jk wekaáukS fyda

wdiksla tl;= lsÍfuka ^ud;%Kh lsÍfuka& N j¾.h idod .kakd wdldrh rEm igyka

Ndú;fhka wjfndaO lr .ekSug Wmldr lrkak' ̂ ud;%kh hkq wmøjH b;d iaj,amhla ñY%

lsÍuhs'&

² bf,lafg%daksl lafIa;%fha rEm igyka we|Sfï oS bf,lafg%dak ;s;a f,i;a bf,lafg%dak

,nd.; yels ia:dk l=yr f,i;a fhdod.kakd nj i|yka lrkak'

² ;s;a iy l=yr Wmfhda.Slr N j¾.fha w¾O ikakdhlhl ieleiau wkaojkak'

² N j¾.fha w¾O ikakdhlhl bf,lafg%dak nyq;r jdyl f,i mj;sk nj;a l=yr iq¿;r

jdyl f,i mj;sk nj;a rEm igykla Ndú; lr wjfndaO lrjkak'

² Si fyda Ge j,g wdj¾;s;d j.=fõ ;=kajk ldKavfha uQ,øjH jk fndafrdaka fyda .e,shï

tl;= lsÍfuka ^ud;%Kh lsÍfuka& P j¾.fha w¾O ikakdhl idod.kakd wdldrh rEm

igyka Ndú;fhka wjfndaO lr .ekSug Wmldr lrkak'

² ;s;a iy l=yr Wmfhda.Slr P j¾.fha w¾O ikakdhl fldgil ieleiau wkaojkak'

² P j¾.fha w¾O ikakdhlhlaj, l=yr nyq;r jdyl f,i mj;sk nj;a bf,lafg%dak

iq¿;r jdyl f,i mj;sk nj;a rEm igykla Ndú; lr wjfndaO lrjkak'

² P iy N øjHj, jdyl m%udKh ud;%Kh fkdlrk ,o is,slka iy c¾fïkshïj,g jvd

jeä ksid ikakdhl;dj o jeä jk nj meyeÈ,s lrkak'
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uQ,sl joka$ixl,am (Key Words)(

² ud;%Kh - doping

² nyq;r jdyl - majority carriers

² iq¿;r jdyl - minority carriers

² ;s;a - dots

² l=yr - holes

² bf,lafg%dak - electrons

² ikakdhl - conductors

² w¾O ikakdhl - semi conductors

² ndyH - extrinsic

² ksi`. - intrinsic

² iyixhqc nkaOk - covalent bonds

.=Kd;aul fhojqï (

² wdj¾;s;d j.=fõ rEm igyk

² Si mrudKq .Kkdjla cd,hla f,i iïnkaO ù we;s wdldrh;a" Ge mrudKq .Kkdjla tfia

u cd,hla f,i iïnkaO ù we;s wdldrh;a oelafjk rEm igyka

² P yd N fldgiaj, mrudKq iïnkaO ù we;s wdldrh oelafjk rEm igyka

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² Si fyda Ge j, mrudKq iïnkaO ù we;s wdldrh oelafjk rEmigyka Ndú;fhka úia;r

lsÍu

² mrudKq iïnkaOùfuka iEfok nkaOk iy tajdfha .=K úia;r lsÍu

² P yd N øjH ;=< mrudKqj, ieleiau rEmigyka Ndú;fhka úia;r lsÍu

² nyq;r jdyl iy iq¿;r jdyl ms<sn| ixCIsma; j úia;r lsÍu

² ksi`. w¾Oikakdhlj, iy ndyH w¾O ikakdhlj, úoHq;a ikakdhl;dj iei|Su

jeäÿr lshùu i|yd (

² wOHdmk m%ldYk fomd¾;fïka;=j ^2015&" bxðfkare ;dlaIKfõoh VIII fldgi"  m%:u

uqøKh Y%S ,xldj

² Hughes. E. Electrical & Electronic Technology (2012) Tenth edition Dorling Kindersley

(India)

² Green .D.C , Electronic II (1988) , Fourth Edition Pitman Publishing Ltd.
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ksmqK;d uÜgu 3'2 # wjYH;dj wkqj úúO j¾.fha PN ikaê fhdod .kshs'

ld,Éfþo ixLHdj # 14

bf.kqï M, # ² PN ikaêhl mßmQ¾K ,dlaIKsl iy m%dfhda.sl ,dlaIKsl jl% w|shs'

² iDcqldrl vfhdav" fik¾ vfhdav" LED iy ,laISh iïnkaO;d vfhdavj,

fmr keUqre yd miq keUqre ,dlaIKsl jl% w|shs'

² iDcqldrl vfhdav" fik¾ vfhdav" LED iy ,laISh iïnkaO;d vfhdavj,

l%shdldÍ;aj iy Ndú; meyeos,s lrhs'

² NPN iy PNP g%dkaisiag¾j, ieleiau w|shs'

² oaú O%ej g%dkaisiag¾ ^BJT& ;=< we;s PN ikaê fol keUqre l<hq;=

wdldrh meyeos,s lr wod< mßm: igyk w|shs'

² g%dkaisiagrh ;=< Odrdj .,dhk osYdj olajñka tys l%shdldÍ;ajh meyeos,s

lrhs'

² ikaê fCIa;% wdprK g%dkaisiag¾ ^J.F.E.T.& j, wNHka;r ieleiau we|

l%shdldÍ;ajh meyeos,s lrhs'

² J.F.E.T. keUqre lrk wdldrh meyeos,s lrhs'

mdvï ie,iqu i|yd Wmfoia (

P-N ikaêhla tla osYdjlg muKla Odrdj .,dhdug bv i,ik neúka vfhdavhla f,i ye|ska

fõ' fuu vfhdav ks¾udKh lsÍug Ndú; lrk P iy N øjHj, ud;%Kh fjkia lr úúO

,dlaIKsl iys; vfhdav ksmojd .; yels h' tfuka u P iy N øjH Ndú; lr úúO il%Sh Wmdx.

o ks¾udKh  l< yels h' tu Wmdx. w;=ßka g%dkaisiagrhg ysñ jkafka woaú;Sh ia:dkhls'

g%dkaiaisiagrh iaúphla" fuka u j¾Olhla f,i Ndú; l< yels h' tfia fhdojd .ekSu i|yd

g%dkaisiag¾j, jHqyh iy ls%hdldß;ajh ms<sn| j wjfndaOhla ,nd ;sìh hq;= h' fuu ksmqK;djh

hgf;a vfhdav" oaú O%ej ikaê g%dkaisiag¾ iy ikaê lafIa;% wdprK g%dkaisiag¾ ms<sn| j isiqka

±kqj;alsÍug woyia lrhs'

² vfhdav j¾. lSmhla isiqka w;g m;a lr tajdfha yevh j¾Kh iy iajNdjh ms<sn|

wjOdkh fhduq lrñka mdvug msúfikak'

² Rcqldrl vfhdavhla bosß keUqre lr vfhdavh yryd fjda,aàh;dj 0V, 0.1, 0.2 ''''''' f,i

jeälrf.k hk úg Odrdj fjkia jk wdldrh i|yd ,nd.;a mdGdxl mokï lr.ksñka

V yd I Ndú;fldg m%ia;dr .; lrjkak'

- fuf,i ,efnk m%ia:drh PN ikaêhl m%dfhda.sl fmr keUqre ,dlaIKslh f,i

y÷kajd fokak'

² Rcqldrl vfhdavhla miq keUqre lr vfhdavh yryd miq keUqre fjda,aàh;dj jeälrf.k

hk úg Odrdj fjkia jk wdldrh  by; m%ia;drfha u m%ia;dr.; lrjkak'

- PN ikaêhl mßmQ¾K ,dlaIKslh bosßm;a fldg ,nd.;a ,dlaIKslh yd ii|kak'

² fik¾ vfhdavhl bosß keUqre yd miq keUqrelr ta yryd fjda,aàh;dj fjkia lrñka tla

tla fjd,aàh;dj, oS ta ;=<ska .,d hk Odrdj uek j.=.; lr tu mdGdxl Ndú; lr V

yd I  m%ia;dr.; lrjkak'

² fik¾ vfhdav miq keUqre lsÍfï § m%;sfrdaOhla fY%aKs.; j iïnkaO lsÍfï wjYH;dj

by; m%ia;drh Ndú;fhka meyeÈ,s lrkak'

² miq keUqre wjia:dfõ oS fik¾ vfhdavfha ì|jegqï fjda,aáh;dj fik¾ fjda,aáh;dj

f,i y÷kajkak'

² ,laISh iïnkaO;d vfhdavhl bosß keUqre iy miq keUqre ,dlaIKsl i|yd o;a; ,nd f.k

m%ia;dr .; lrjkak'
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² wdf,dal úfudapl vfhdavhl ̂ LED&bosß keUqre fjda,aàh;dj iy miq keUqre fjda,aàh;dj

fjkia lrñka ta ;=<ska .,dhk Odrdj m%ia;dr.; lrjkak'

² úúO j¾.fha LED f.k tajd oe,afjk fjda,aàh;djka ys oS .,dhk Odrdj o;a; m;%sld

u.ska ,nd oS ta wkqj úúO iemhqï fjda,aàh;djka hgf;a oS LED g fY%aKs.;j iïnkaO l<

hq;= m%;sfrdaOlfha w.h fiùug Wmldr lrkak'

² by; i|yka l< vfhdavj, ixfla; iy Ndú;hka ms<sn| j isiqka iu. idlÉPd lrkak'

² by; ,dlaIKsl jl% Ndú; lr tu vfhdav Ndú; l< yels wjia:djka idlÉPd lrkak'

² P yd N fldgia udrefjka udrejg iïnkaO lr NPN iy PNP f,i g%dkaisiag¾ j¾.

folla ks¾udKh l< yels nj wjfndaO lrjkak'

² fufia iïnkaO lrk P iy N fldgiaj, ud;%Kh tlsfklska fjkia jk w;r tu

fldgiaj,g iïnkaO lr we;s w.% ix.%dylh (Collector - C )  mdou (Base -B) iy úfudaplh

(Emitter -E) f,i kï lr we;s nj;a" fuu ia:r m%udKfhka yd ud;%K >k;ajfhka fjkia

nj meyeÈ<s lrkak'

² NPN iy PNP  g%dkaisiag¾ oaú O%ej ikaê g%dkaaisiagr f,i y÷kajd, tajd il%Sh ;;a;ajhg

m;a lsÍu msKsi ̂keUqre lsÍu& BE ikaêh fmr keUqre l< hq;= nj;a BC ikaêh miq keUqre

l< hq;= nj;a meyeÈ,s lrkak'

² NPN iy PNP  g%dkaisiag¾j, ixfla; bÈßm;a lr keUqre lsÍu i|yd iemhqï iïnkaO

jk wdldrh we`§ug i,iajkak'

² g%dkaisiag¾j, mdou úfudapl ikaêfha ls%hdldß;ajh wkqj úfudapl ix.%dyl w;r Odrd

.,d hk wdldrh úia;r lrkak' ta wkqidrfhka g%dkaisiagrhl l%shdldÍ;ajh meyeos,s

lrkak'

² cj iemhqï iys; j mßm: we|Sfï § O%eùh;dj ksjerÈ j i|yka lrk f,i Wmfoia fokak'

² ikaê fCIa;% wdprK g%dkaisiagrhl (Juntion Field Effect Transistor -JFET) wNHka;r ieleiau

we| tys w.% iïnkaO lr we;s wdldrh tajd kï lrñka myod fokak'  (D-fidfrdõj, G-

oajdrh, S-m%Njh)

² FET j, N - kd,s (N -Channal ) iy P -kd,s (P -Channal ) f,i j¾. folla we;s nj rEm

igyka Ndú; lr meyeos,s lrkak' ixfla; bosßm;a lrkak'

² FET j¾. foflys oajdrh fj;g fhdok fjda,aàh;dj wkqj fidfrdõj iy m%Njh w;r

Odrdj .,dhk wdldrh úia;r lrkak'

² tla tla FET fj;g wjYH fjda,aàh;dj ,nd oSu i|yd keUqre l<hq;= wdldrh meyeos,s

lrkak'

² cj iemhqïj, O%eùh;dj ksjeros j fhdok f,ig Wmfoia fokak'

^oaú O%ej g%dkaisiag¾ Odrd md,l Wml%uhla jk w;r JFET fjda,aàh;d md,l Wml%uh ls'

tneúka oaú O%ej g%dkaisiagrhla keUqre l< úg mdou ;=<ska keUqre Odrdjla .,d hk w;r

JFET keUqre l< úg oajdrh ;=<ska Odrdjla .,d fkdhhs'&

uQ,sl joka$ixl,am (Key Words)(

² fmr keUqrej - forward bias

² miq keUqrej - reverse bias

² fik¾ wdprKh - zener effect

² wdf,dal úfudapl vfhdav - Light Emitting Diode - LED

² ikaê fCIa;% wdprK g%dkaisiagr - junction field effect transister

² Odrd md,k Wml%u - current control device

² fjda,aàh;d md,k Wml%u - voltage control device

² fidfrdõj - drain

² m%Njh - source



29

13 fY%AKsh bxcsfkare ;dlaIKfõoh

.=re ud¾f.damfoaYh

² oajdrh - gate

.=Kd;aul fhojqï (

² IN4001  IN 4007 vfhdav

² úúO j¾.j, LED

² 100k  úp,H m%;sfrdaOl

² 5V,12V fik¾ vfhdav

² 12V úp,H cj iemhqu

² C8281, D400, BD131, BD132, BF244  g%dkaisiagr

² úúO w.hkaf.ka hq;a m%;sfrdaO

² FET j¾.

² m%;siu iy ixLHdxl u,aáóg¾

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² Rcqldrl vfhdavhl mßmQ¾K ,dCIKsl iy m%dfhda.sl ,dCIKsl fjk fjk u we|Su

² fik¾ vfhdavhl fmr keUqre yd miq keUqre ,dCIKsl we|Su

² NPN iy PNP  ikaê g%dkaisiag¾j, uQ,sl keUqre lsÍï we|Su

² N - kd,s  iy P -kd,s JFET j,g keUqre fjda,aàh;dj fhfok wdldrh we|Su

² oaúO%ej ikaê g%dkaisiag¾ iy JFET j, ls%hdldß;ajh úia;r lsÍu

² fok ,o fjda,aàh;djla u.ska LED oe,aùu i|yd fY%aKs.; l<hq;= m%;sfrdaOfha w.h fiùu

² ,laISh iïnkaOl vfhdavj, ,dlaIKsl jl%h we|Su

jeäÿr lshùu i|yd (

² wOHdmk m%ldYk fomd¾;fïka;=j ^2015&" bxðfkare ;dlaIKfõoh VIII fldgi"  m%:u

uqøKh Y%S ,xldj

² Green .D.C , Electronic II (1988) , Fourth Edition Pitman Publishing Ltd

² Hughes. E. Electrical & Electronic Technology (2012) Tenth edition Dorling Kindersley

(India)
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ksmqK;d uÜgu 3'3 # PN ikaê fhdod .ksñka m%;Hdj¾; fjda,aàh;dfjka ia:dhS ir, Odrd

fjda,aàh;djla ,nd .ekSfï l%u úu¾Ykh lrhs'

ld,Éfþo ixLHdj # 08

bf.kqï M, # ² w¾O ;rx. iy mQ¾K ;rx. RcqlrKfha fjki meyeos,s lrhs'

² w¾O ;rx. iy mQ¾K ;rx. iDcqlrKh i|yd mßm: igyka w¢hs'

² ueo ijqk;a mßKdulhla Ndú; lr mQ¾K ;rx. Rcqldrl mßm:hla uDÿ

mEiaiSu u.ska tl,ia lrhs'

² fia;= Rcqldrlhla Ndú; lr mQ¾K ;rx. Rcqldrl mßm:hla tl,ia

lrhs'

² fmrykla fh§fuka miq ir, Odrd uÜgu jeä ù /<s;s fjda,aàh;d

uÜgu (ripple voltage level ) wvqjk nj olajhs'

² ix.Dys; mßm: fjda,aàh;d hdulhla  iïnkaO lsÍfuka m%;sodk

fjda,aàh;dj ia:djr lrhs'

mdvï ie,iqu i|yd Wmfoia (

bf,lafg%dksl mßm: jeks l=vd ir, Odrd fjda,aàh;djkaf.ka l%shd;aul WmlrK i|yd

m%Odk úÿ,sh" ir, Odrd fjda,aàh;djla njg mßj¾;kh lr .ekSug wjYH fõ' ta i|yd

uQ,sl jYfhka Ndú; jkafka vfhdavh hs' ir, Odrd wjYH;djka i|yd vfhdavh iu`.

fhdok fjk;a Wmdx. ms<sn|j;a" tajdfha l%shdldÍ;ajh ms<sn|j;a m%dfhda.sl ls%hdldrlï

weiqfrka isiqkag wjfndaOhla ,nd§u fuu fldgfia § n,dfmdfrd;a;= fõ'

² bf,lafg%dksl mßm: ir, Odrd fjda,aàh;d u.ska md,kh jk nj ;yjqre lsÍu i|yd

.=jka úÿ,s hka;% rEmjdysks hka;% jeks bf,lafg%dksl WmlrKj, cj iemhqï ms<sn`o j

idlÉPd lrñka mdvug msúfikak'

² m%;Hdj¾; Odrd ir, Odrd njg m;a lsÍfï oS Rcqldrl vfhdav Ndú;h ms<sn| meyeos,s

lrkak'

² mßKdulhl oaú;Slfha iy vfhdavhla iïnkaO lr Ndrhla fhÿ úg Ndrh fofl<jr

;rx. yev rEm igyka Ndú; lr úia;r lrkak'

² lef;dav lsrK foda,fkaCIhla Ndú; lr by; i|yka l< ;rx. yev ksÍCIKh lsÍug

i,iajkak'

² u,aá ógrhla Ndú; lr Ndrh yryd ir, Odrd fjda,aàh;dj uekSug i,iajkak' w¾O

;rx. RcqlrKfha oS ir, Odrd fjda,aàh;dj dcV  kï  dc mV 0.318 V f,i ;yjqre

lrjkak' mV  hkq m%;Hdj¾; Odrd ;rx.fha Wmßu w.h f,i i,lkak'

- mßKdulfha m%;Hdj¾; fjda,aàh;djfha j¾. uOHhk w.h ^V
rms

& V
ac
 f,i ie,l+úg

V
dc

=0.45V
ac
 nj u,aá ógr mdGdxl weiqfrka ;yjqre lrjkak'

- mQ¾K ;rx. iDcqlrKfha oS ir, Odrd fjda,aàh;dj V
dc
 kï

V
dc

=0.9 Vac nj" ,nd.;a mdGdxl weiqfrka ;yjqre lrjkak'

² ueo ijqk;a ^Centre tapped& mßKdulhl ieleiau rEm igyklska meyeos,s lrkak'

² Rcqldrl vfhdav folla yd ueo ijqk;a mßKdulhla Ndú; lr mQ¾K ;rx. Rcqldrl

mßm:hla we| olajkak'

² m%;sodkhg Ndr m%;sfrdaOlhla fhdod vfhdav foflys m%odk yd m%;sodk ;rx. fjk fjk

u we| fmkajkak'

² u,aáógrhla Ndú;fhka fjda,aàh;dj uekSug i,iajkak'

² mQ¾K ;rx. RcqlrKfha oS ir, Odrd fjda,aàh;dj dcV  kï dc mV 0.636 V jk nj

;yjqre lrkak'
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² vfhdav y;rla Ndú; lr fia;= Rcqldrlhla tl,ia lrk wdldrh rEm igyka Ndú;fhka

meyeos,s lrkak'

² mßKdulhl oaú;Slhg fia;= Rcqldrlh iïnkaOlr fia;=fõ wfkla w.% folg m%;sfrdaOl

Ndrhla iïnkaO l< úg fia;=fõ m%odkfha yd m%;sodkfha ;sìh hq;= ;rx.j, yevh

idlÉPdjlska miq we| olajkak'

² u,aá ógrhla Ndú; lr m%;sodkfha fjda,aàh;dj uekSug i,iajkak'

² foda,fkaCIlhla Ndú; lr fia;=fõ m%odkfha yd m%;sodkfha ;rx. ,nd .ekSug i,iajd

tlu ld,dj¾:h ;=< m%odk yd m%;sodk ;rx. we|Sug fhduqlrjkak'

² foda,fkaCIh iïnkaO lr ;sìh oS by< w.hlska hq;a Odß;%lhla ^1000  F& fia;=fõ

m%;sodkhg iïnkaO lrjkak' ̂ Odß;%l iïnkaO lsÍfï oS O%eùh;dj ksjerosj iïnkaO úh

hq;=h'&

² túg foda,fkaCIfha ;rx. yevh by; w|sk ,o ;rx.j,g my<ska we|Sug i,iajkak'

² u,aá ógrhla Ndú; oelafjk lr Odß;%lh fhoSug fmr yd miq Ndrh yryd fjda,aàh;dj

ukskak'

² fuu fjda,Aàh;d fol yd foda,fkaCIfha ;rx. yevh Ndú;fhka fmrykla fhÿ úg

m%;sodk fjda,aàh;d ;rx.fha /<s;s fjda,aàh;dj wvq ù ir, f¾Ldjla njg m;ajk w;r

ir, Odrd fjda,aàh;dj o jeäjk nj fmkajkak'

² m%;sodkh ksh; fjda,aàh;djl mj;ajd .ekSu i|yd fik¾ vfhdav fyda 7805" 7812 jeks

fjda,aàh;d hduk ix.Dys; mßm: fhdod.; yels nj fmkajkak'

² 12v ir, Odrd cj iemhqulg 7805 ix.Dys; mßm:h iïnkaO lr fjda,aàh;d hdukh

lrK wdldrh rEm igykla Ndú;fhka úia;r lr fokak'

² mEiaiSu i|yd Ndú; lrK mqjrejla ̂ Vero board& u; hduk woshr we;=<;a ir, Odrd cj

iemhqï mßm:h tl,ia lr mdiaikak'

² by; mßm:h tl,ia lr úúO Ndrhka fhdod tu Ndrhka yryd fjda,aàh;d uek fjda,aàh;dj

hdukh ù we;s wdldrh fmkajkak'

uQ,sl joka$ixl,am (Key Words)(

² w¾O ;rx. RcqlrKh - half wave rectification

² mQ¾K ;rx. RcqlrKh - full wave rectification

² ueo ijqk;a mßKdul - center tapped transformers

² /<s;s fjda,aàh;dj - ripple voltage

² fjda,aàh;d hdulh - voltage regulation

.=Kd;aul fhojqï (

² 230V/6V-0-6V- 500mA wjlr mßKdulh

² IN4007 vfhdav 04 la

² 7805 fjda,aàh;d hdulhla

² Vero board yd jHdmD;s mqjre ^Project board&

² úÿ,s mdykh  (30W)

² foda,fkalaIh

² u,aáógrh

² 6 V- 100mAúÿ,s mykla
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we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² w¾O ;rx. RcqlrKh jk wdldrh rEm igyka Ndú;fhka úia;r lsÍu

² mQ¾K ;rx. RcqlrK wdldr fol kï lr fjk fjku úia;r lsÍu

² fmrykla f,i Odß;%lhla Ndú; lr /<s;s wvqlr .; yels nj úia;r lsÍu

² ia:djr fjda,aàh;djla ,nd.; yels wdldrh meyeos,s lsÍu

jeäÿr lshùu i|yd (

² wOHdmk m%ldYk fomd¾;fïka;=j ^2015&" bxðfkare ;dlaIKfõoh VIII fldgi"  m%:u

uqøKh Y%S ,xldj

² Hughes. E. Electrical & Electronic Technology (2012) Tenth edition Dorling Kindersley

(India)

² Green.D.C , Electronic II (1988) , Fourth Edition Pitman Publishing Ltd.
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ksmqK;d uÜgu 3'4 # oaúO%ej g%dkaisiagrhla" iaúphla f,i fhdod .ekSfï yelshdj úuid n,hs'

ld,Éfþo ixLHdj # 08

bf.kqï M, # ² g%dkaisiagrj, o;a; j.= weiqßka mrdñ;sl ,nd .kshs'

² iaúphla f,i Ndú; l< yels g%dkaisiagrhla mrdñ;sl weiqßka f;dard

.kshs'

² g%dkaisiagrhl mßj¾;Sh ,dlaIKsl jl%h weiqßka iaúÖlrK

l%shdj,sh meyeos,s lrhs'

² hdka;%sl iaúphl;a g%dkaisiagr iaúphl;a fjki ii`ohs'

² g%dkaisiagrh iaúphla f,i Ndú; lrñka ms<shjkhla l%shd lrjhs'

mdvï ie,iqu i|yd Wmfoia (

g%dkaisiagrhla il%Sh ;;a;ajhg m;a lsÍu i|yd ,nd osh hq;= fjda,aàh;djka iy il%Sh

;;a;ajfha oS .,dhk Odrdjka wdoS úúO idOl mrdñ;sl f,i ye|skafõ' tu mrdñ;sl wvx.=

o;a; igykla lshjd wjfndaO lr .ekSu iy tu igyka Ndú; lr ;ukag wjYH

g%dkaisiagrhla f;dard f.k th Ndú; lsÍu ms<sn| uQ,sl wjfndaOhla ,nd oSu fuu

ksmqK;d uÜgfuka wfmalaId flf¾'

² g%dkaisiagr lsysmhl o;a; igyka wvx.= m;%sld isiqkag fnod oS tajdfha we;s o;a; wjfndaO

lr .ekSug Wmldr lrkak'

^fï i|yd C828, D400, D313, BD 131, BD132 jeks nyq, j fj<|fmdf<ka ,nd .; yels

g%dkaisiag¾ Ndú; lrkak' o;a; igyka wka;¾cd,fhka o ,nd .; yels h'&

² tu o;a; igykaj, Odrd ,dNh" Wmßu ix.%dyl Odrdj" cj W;ai¾ckh iy iemhqï

fjda,aàh;dj flfrys úfYaI wjOdkh fhduq lrjkak'

² mdou Odrdj ^I
B
& wkqj" ix.%dyl Odrdj ^I

c
& fjkia jk wdldrh olajd ta wkqj l=vd

Odrdjlska úYd, Odrdjla md,kh l< yels nj fmkajkak'

² I
B
 wkqj I

C
 fjkia jk wdldrh m%ia;dr.; lr ta ;=< lmd yeÍfï wjia:dj iy ix;Dma;

wjia:dj i,l=Kq lrjkak'

² g%dkaisiagrh iaúphla f,i Ndú; lsÍfï oS" mßj¾;Sh ^ixl%duK& ,dlaIKslfha lmd

yeÍfï wjia:dj iaúph újD; wjia:dj f,i o" ix;Dma; wjia:dj iaúph ixjD; wjia:dj

f,i o i,lk nj isiq woyia úuiSfuka ;yjqre lrkak'

² ms<shjkhla l%shd;aul lsÍu i|yd .e<fmk g%dkaisiagrhla f;dard .ekSu msKsi o;a;

igyka Ndú; l< yels wdldrh idlÉPd lrkak'

² ikakdhlhla úikaê ùfï § iy hï wdf,dal ;;a;ajhl § ls%hd;aul jk iaúÖlrK mßm:

isiqka ,jd tl,ia lrjkak' ^fï i|yd wjYH mßm: igyka ,nd fokak&

² ixfõ§;dj j¾Okh lr .ekSu i|yd g%dkaisiag¾ folla iys; mßm:hla fhdod .; yels nj

mÍCIKd;aulj Tmamq lrkak'

² hdka;%sl iaúphlg jvd bf,lafg%dksl iaúphl jdis idlÉPd lrkak'

² g%dkaisiag¾ iaúÉ fhdod .; yels wjia:d isiqka iu`. idlÉPd lr tal, jHdmD;s i|yd

fhduq lrjkak'

² c, ixfõolhla" iam¾Y ixfõolhla" WIaK;aj ixfõolhla f,i g%dkaisiag¾ iaúph

Ndú; l< yels wdldrh idlÉPd lrkak'

² g%dkaisiagrfha Odrd ,dNh okafka kï ms<shjkhla l%shd;aul lsÍug wjYH mdou Odrdj iy

mdou m%;sfrdaOh fidhd.kakd wkaou meyeÈ,s lrkak'
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uQ,sl joka$ixl,am (Key Words)(

² m%;s,dNh - gain

² Wmßu ix.%dyl Odrdj - maximum collector current

² cj W;ai¾ckh - power dissipation

² mßj¾;Sh$ixl%duK,dCIKsl - transfer characeristics

² lmd yeÍfï l,dmh - cutoff region

² il%Sh l,dmh - active region

² ix;Dma; l,dmh - saturation region

.=Kd;aul fhojqï (

² C828, D400 yd BD313 , BD131, BD132 g%dkaisiag¾

² ir, Odrd cj iemhqï

² o;a; igyka m;%sld

² 6V DC ms<shjkhla

² 1N4007 osfhdav

² km%;sfrdaOl

² mßm: mqjre

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² g%dkaisiag¾ o;a; igyka Ndú;fhka g%dkaisiagrhl mrdñ;sl fiùu

² wjYH;dj wkqj g%dkaisiagrhla f;dard .ekSu

² g%dkaisiagrhl mßj¾;Sh$ixl%duK ,dCIKsl we| tys uQ,sl l,dm ;=k kï lsÍu

² g%dkaisiagrhla iaúphla f,i fhdod .ekSu

² g%dkaiaisiagr folla fhdod ixfõ§;dj j¾Okh lr .ekSu

² Odrd ,dNh iy úner Odrdj u; mdou m%;sfrdaOh .Kkh lsÍu

² hdka;%sl iaúphlg jvd g%dkaisiag¾ iaúphl we;s jdis i|yka lsÍu

jeäÿr lshùu i|yd (

² wOHdmk m%ldYk fomd¾;fïka;=j ^2015&" bxðfkare ;dlaIKfõoh VIII fldgi"  m%:u

uqøKh Y%S ,xldj

² Hughes. E. Electrical & Electronic Technology (2012) Tenth edition Dorling Kindersley

(India)

² Green .D.C , Electronic II (1988) , Fourth Edition Pitman Publishing Ltd.
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.=re ud¾f.damfoaYh

ksmqK;d uÜgu 3'5 # ix{d j¾Okh i|yd g%dkaisiag¾  Ndú;h úuid n,hs'

ld,Éfþo ixLHdj # 12

bf.kqï M, # ² g%dkaisiag¾ keUqre lsÍfï l%u oelaùu i|yd mßm: igyka w|shs'

² iaÓr iy iajhx keUqre lsÍïj,g wod< .Kkh lsÍï isÿlrhs'

² oS we;s mßm: igyklg wkqj úNj fnÿï keUqrej Ndú; lr l=vd ix{d

j¾Olhla tl,ia lrhs'

² foda,fkalaIh Ndú;fhka m%odk iy m%;sodk ;rx.dldr ixikaokh lrhs'

² j¾Ol mßm:hl ikaê lafIa;% wdprK g%dkaisiagrhl fhoSu" o< mßm:

igykla u.ska olajhs'

mdvï ie,iqu i|yd Wmfoia (

w¾O ikakdhl Wmdx. jk oaú O%ej ikaê g%dkaisiag¾ fyda fCIa;% wdprK g%dkaisiag¾ ix{d

j¾Okh lsÍu i|yd Ndú; l< yels h' fuys § oaú O%ej ikaê g%dkaisiag¾" fmdÿ mdou" fmdÿ

ix.%dyl fyda fmdÿ úfudapl f,i o" FET fmdÿ oajdr,  fmdÿ m%Nj fyda fmdÿ fidfrdõj

f,i l%u ;=klg Ndú; l< yels jqj;a jeä jYfhka Ndú; jk fmdÿ úfudapl iy fmdÿ

m%Nj f,i Ndú; lsÍu fuys oS wOHhkh flf¾' fuu Wmdx. j¾Ol f,i Ndú; lsÍu

i|yd wl%Sh Wmdx. Ndú; lr keUqre l< hq;= h' tfia keUqre lr j¾Ol f,i fhdod .kakd

wdldrh fuu ksmqK;d uÜgfuka ±kqj;a lsÍu wfmaCId flf¾'

² ixl%duK ,dCIKsl jl%fha il%Sh l,dmh j¾Olhla f,i Ndú; lrk nj úia;r lrkak'

² iaÓr iy iajhx keUqre lsÍïj, § m%;sodk mßm:fha .,k ir, Odrdj iy m%odk mßm:fha

.,k ir, Odrdj .Kkh lrk wdldrh ieflúka olajkak' fï i`oyd Ndú; lrk

Wml,amk iy ta ta m%;sfrdaOh yryd ;sìh hq;= fjda,aàh;d i`oyka lrkak'

² g%dkaisiagrhla j¾Olhla f,i l%shdlrùfï oS iaÓr keUqrej"  iajhx keUqrej yd úNj

fnÿï keUqrej hk wdldr ;=k Ndú; lrk nj i|yka lr rEm igyka Ndú;fhka

l%shdldß;ajh meyeos,s lrkak'

² úNj fnÿï wdldrhg keUqrelrk ,o g%dkaisiag¾ j¾Olhla tl,ia lr tu j¾Olfha

m%odkhg ihskdldr ;rx.hla ,nd oS tys m%odkh yd m%;sodkh foda,fkaCIfhka mÍCId lr

úia;dr uekSug isiqka fhduq lrkak'

² iïmQ¾K ix{dj j¾Okh lsÍug ixl%duK ,dlaIKsl jl%fha mdou Odrdj iy ix.%dyl

Odrdj uOH w.fha mj;ajd .;hq;= nj meyeÈ,s lrkak'

² úoHq;a hdka;s%l u,aá ógrhla Ndú; lr g%dkaiaisiagrhl w.% fidhd .kakd wkaou wdo¾Ykh

fldg isiqkag o tu wjia:dj ,nd fokak'

² fCIa;% wdprK g%dkaisiagrhla ̂ FET& Ndú; lr j¾Ol mßm:hla idod.kakd wdldrh mßm:

igyka Ndú;fhka úia;r lrkak'

uQ,sl joka$ixl,am (Key Words)(

² iaÓr keUqrej - fixed biasing

² iajhx keUqrej - self biasing

² úNj fnÿï keUqrej - protential divider biasing

.=Kd;aul fhojqï (

² 12 V ir, Odrd cj iemhqu

² D400, C828, BD313 , BD131, BD132 g%dkaisiag¾

² úúO w.hhkaf.ka hq;a m%;sfrdaOl

² u,aá ógrh
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² foda,fkaCIh

² JFET j¾.

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² g%dkaisiag¾ keUqre lsÍfï l%u ;=k ̂ iaÓr" iajHx úfudapl keUqrej& rEm igyka Ndú;fhka

úia;r lsÍu

² g%dkaisiag¾ j¾Ol mßm:hla idod tys m%odkh iy m%;sodkh foda,fkaCIfhka mÍlaId lsÍu

² j¾Ol ,dNh .Kkh lsÍu

² FET j¾Olhl mßm: igyk we|Su

² oaú O%ej ikaê g%dkaisiagrhla j¾Olhla f,i keUqre lsÍfï § Ndú; l< hq;= m%;sfrdaOlj,

m%;sfrdaë w.hka .Kkh lsÍu

² u,aá ógrh u.ska iy o;a; igyka wdY%fhka g%dkaiaisiagrhl w.% y÷kd .ekSu

jeäÿr lshùu i|yd (

² wOHdmk m%ldYk fomd¾;fïka;=j ^2015&" bxðfkare ;dlaIKfõoh VIII fldgi"  m%:u

uqøKh Y%S ,xldj

² HUGHES. E. Electrical & Electronic Technology (2012) Tenth edition Dorling Kindersley

(India)

² GREEN .D.C , Electronic II (1988), Electronic III (1988) , Fourth Edition Pitman Publish

ing Ltd.
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.=re ud¾f.damfoaYh

ksmqK;d uÜgu 3'6 # ldrld;aul j¾Olj, Ndú;h úuid n,hs'

ld,Éfþo ixLHdj # 10

bf.kqï M, # ² ldrld;aul j¾Olhl ixfla; igyka w¢hs'
² mßmQ¾K ,dlaIKsl i|yka lrhs'
² o;a; m;%sldjlska ,nd.;a fok ,o ldrl j¾Olhl ,dlaIKsl mßmQ¾K

,dlaIKssl iu`. ii|hs'
² wmj¾;l j¾Olhla tl,ia lr .Kkh lrk ,o m%;s,dNh"

foda,fkalaIfhka uek ,nd.;a m%;s,dNh iu. ii|hs'
² ldrld;aul j¾Olj, Ndú;fha jeo.;alu ú.%y lrhs'
² ldrld;aul j¾Olhla Ndú; lr  ixfõ§;dj j¾Okh lsÍu i`oyd

ixikaol mßm: tl,ia lrhs'

mdvï ie,iqu i|yd Wmfoia (

bf,lafg%dksl lafIa;%fha oS ldrld;aul j¾Ol nyq, j Ndú; flf¾' fuu j¾Ol ix.Dys;

mßm: f,i fj<|fmdf,ka ñ, oS .; yels w;r j¾Ol ldrld;aul mßm:" tl;=lsÍfï

mßm:" wvqlsÍfï mßm:" il%sh fmryka" wjl,k" wkql,k" ixixol wdoS úúO ld¾hhka

i|yd fhdod.; yels neúka m%dfhda.sl lghq;=j, oS nyq, j Ndú; fõ' ixikaol iy j¾Ol

f,i ldrl j¾Ol Ndú;fha jeo.;alu fuu fldgiska úia;r flf¾'

² ldrld;aul j¾Olhl ixfla;h we| tys w.% kï lrkak'

² ldrld;aul j¾Olhla g%dkaisiag¾ .Kkdjlska hq;a mßm: lsysmhla wvx.= weiqreula nj

olajkak'

² ldrl j¾Olhl o;a; igyk Ndú; lr mßmQ¾K ,dCIKsl y÷kajd o;a; igykla

Ndú;fhka tajdfha idudkH ,dlaIKsl iu`. ixikaokh lrjkak'

² m%;sodk iïNdokh" m%odk iïNdokh" újD; mqvq m%;s,dNh yd l,dm m<, ms<sn| j y÷kajd

oS j¾Olhla i|yd tu o;a; jeo.;a jk wkaou myokak'

² ldrld;aul j¾Olhla Ndú;lr wmj¾;l j¾Ol mßm:hla tl,ia lrjkak' tys m%odkhg

ihskdldr ;rx.hla ,nd §  m%odkh yd m%;sodkh foda,fkaCIfhka uekSug isiqka fhduqlrkak'

fuys oS m%;sfmdaIK m%;sfrdaOlfha jeo.;alu meyeos,s lrkak'

² m%odk m%;sfrdaOlh;a m%;sfmdaIK m%;sfrdaOlh;a Ndú; lr fjda,aàh;d ,dNh .Kkh

lsÍug isiqka fhdojkak'

    R
f

= m%;sfmdaIK m%;sfrdaOlfha w.h V
o
 = m%;sodk ;rx.fha úia:drh

R
in
 = m%odk m%;sfrdaOlfha w.h V

in
 = m%odk ;rx.fha úia:drh

o f

in in

V R
=-

V R

- m%;sodk ;rx.fha l,d fjki m%ldYkfha ^-& ,l=fKka olajk nj meyeÈ,s lrkak'

- .Kkh lrk ,o w.h;a" uksk ,o w.h;a ixikaokh lrjkak'

² wmj¾;l fkdjk j¾Ol mßm:hla tl,ia lr j¾Olfha m%odkhg ihskdldr ;rx.hla

,nd oS tys m%;sodkh yd m%;sodkh foda,fkaCIfhka ksÍlaIKh lrjkak'

² ldrld;aul j¾Olfha tla m%odk w.%hla ksh; fjda,aàh;djl ;nd wfkla w.%fha fjda,aàh;dj

úp,Hlr ksh; fjda,aàh;djg wvq fjda,aàh;djla yd jeä fjda,aàh;djla ,nd oS tys

m%odkh u,aáógrhlska mßCId lrkak'

² by; l%shdldrlu wjfndaOlr § ldrl j¾Olhla ixikaolhla f,i Ndú; l< yels nj

fmkajd fokak'
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² ldrld;aul j¾Olhla ixikaolhla f,i Ndú; lr m%ldY ixfõol mßm:hla tl,ia

lrjkak'

uQ,sl joka$ixl,am (Key Words)(

² ldrld;aul j¾Ol - operational amplifier

² wmj¾;l j¾Ol - inverting amplifier

² wmj¾;l fkdjk j¾Ol - noninverting amplifier

² ixikaolh - comparator

.=Kd;aul fhojqï (

² 12 V ir, Odrd cj iemhqu

² LM324 ix.Dys; mßm:h yd tys o;a; m;%sldj

² 741 ix.Dys; mßm:h yd tys o;a; m;%sldj

² kúp,Hh m%;sfrdaOl

² u,aá ógrh

² foda,fkaCIh

² m%;sfrdaOl kshe|shla

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² ldrld;aul j¾Olhl mßmQ¾K ,dCIKsl úia;r lsrSu

² ldrld;aul j¾Olhla ixikaolhla f,i fhdod .ekSu

jeäÿr lshùu i|yd (

² wOHdmk m%ldYk fomd¾;fïka;=j ^2015&" bxðfkare ;dlaIKfõoh VIII fldgi"  m%:u

uqøKh Y%S ,xldj

² Hughes. E. Electrical & Electronic Technology (2012) Tenth edition Dorling Kindersley

(India)

² Green .D.C , Electronic II (1988), Electronic III (1988) , Fourth Edition Pitman Publishing

Ltd.
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ksmqK;d uÜgu 3'7 # m%;siu iy ixLHdxl ix{d Ndú;fha fjki úuid n,hs'

ld,Éfþo ixLHdj # 08

bf.kqï M, # ² ix{d Ndú;h ;=< m%;siu iy ixLHdxl ix{d fhdod .ekSfï jdis wjdis

ixikaokh lrhs'

² m%;siu ix{d" m%odk iy m%;sodk ix{d f,i Ndú; jk wjia:d bosßm;a

lrhs'

mdvï ie,iqu i|yd Wmfoia (

m%;siu ix{djla u`.ska hï rdYshl fjkia ùfï iajNdjh myiqfjka ksÍCIKh l< yels

w;r ixLHdxl ix{djla u`.ska tl t,af,a rdYshl fjkia ùu ms<sn| j wjfndaOhla ,nd

.; fkdyels h' m%;siu yd ixLHdxl ix{d fjka lr y÷kdf.k tajd ixikaokh lsÍu

fuka u  m%;siu ix{d yd ixLHdxl ix{dj, Ndú; ms<sn| j fuu ksmqK;d uÜgfï §

wjfndaO lr §ug n,dfmdfrd;a;= fõ'

² ihskdldr" ;%sfldaKdldr" lsh;a oe;s jeks ;rx.j, rEm igyka WodyrK f,i f.k m%;siu

ix{d y÷kajd fokak'

² m%;siu ix{dj, ld,h wkqj fjda,aáh;dj iqug j fjkila jk nj by;  rEm igyka

Ndú;fhka meyeos,ss lrkak'

² y;/ia ;rx.hl rEm igykla Ndú; lr tu ;rx.h fjda,aàh;d uÜgï folla w;r

fjkia jk nj fmkajd fokak' WodyrK f,i 5V yd 0V hk uÜgï w;r nj myokak'

² mß.Kl hka;% ;=< o;a; .uka lsÍu" .Kl hka;% ;=< .Ks; lghq;= wdosh ixLHdxl ix{d

fhdod .kakd nj WodyrK f,i f.k tajdfha y;/ia ;rx. Ndú; jk nj olajkak'

² ixLHdxl ix{d ye|skaùfï oS by< fjda,aàh;d w.h ;¾l zz1ZZ f,i o my< fjda,aàh;d

w.h ;¾l zz0ZZ f,i o kï lr we;s nj fmkajd fokak' ̂  by< fjda,aàh;d uÜgu 5V kï

my< fjda,aàh;d uÜgu 0Vfõ' by< fjda,aàh;d uÜgu 0Vkï my< fjda,aàh;d uÜgu

-5V fõ' fuu by< fjda,aàh;d uÜgu 5Vj,g jvd jeä ùug o mq`Mjk' Wod #- 12V &

² tu.ska ixLHdxl ix{dj 0 yd 1 hk uÜgï fol w;r muKla fjkia jk nj olajkak'

² j¾Ol mßm:j, m%odk yd m%;sodk ix{d m%;siu ;rx. jk w;r m%odk ix{dj j¾Okh lr

m%;sodkh iamSlrh fj; iemhSfuka jeä y~la ,nd .; yels nj fmkajd fokak'

² Y%jH ixLHd; j¾Ol mßm:j, (Audio Frequency Amplifier)  m%odkh iy m%;sodkh fndfyda

úg m%;siu ix{d jqj o ieliqï moaO;s (Processing System) ;=< ixLHdxl ix{d ls%hd;aul

jk nj myokak'

² o;a; iïfm%aIKfha § iy .nvdlr ;nd .ekSfï § ixLHdxl ix{d Ndú; lsÍfï jdis

idlÉPd lrkak'

- úoHq;a f>daIdj ^noise& m%;siu yd ixLHdxl ix{dj,g n,mdk wdldrh meyeos,s lr

ixLHdxl ix{d flfrys f>daIdfõ n,mEu wvq ksid ixLHdxl ix{d nyq,j Ndú; jk

nj fmkajd fokak'

² hï jákdlula fyda w.hla ±laùfï § m%;siu fyda ixLHdxl w.hhka Ndú; l< yels nj

meyeÈ,s lrkak' m%;siu ±laùfï § mßudKhla u; o¾Ylhla .uka lr w.h olajkq ,efí'

^m%;siu u,aá óg¾&" ixLHdxl l%ufha § ima; LKavl o¾Yl (Seven segment diplay) Ndú;fhka

ixLHd jYfhka olajkq ,efí'

uQ,sl joka$ixl,am (Key Words)(

² ixLHdxl ix{d - digital signal

² m%;siu ix{d - analogue signal

² j¾Ol - amplifires
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² ieliqï moaO;s - processing system

² ima; LKavl o¾Yl - seven segment display

.=Kd;aul fhojqï (

² m%;siu yd ixLHdxl ix{dj, rEm igyka

² foda,fkalaIhla yd ix{d cklhla

² iamSlrhla

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² ixLHdxl ix{djla iy m%;siu ix{djla WodyrK iys; j ixikaokh lsÍu

² ixLHdxl ix{d Ndú; lrk wjia:d meyeos,s lsÍu

² j¾Ol mßm:hl m%;siu ix{djla m%odkh l< úg m%;sodkh o m%;siu ix{djla nj meyeos,s

lsÍu

jeäÿr lshùu i|yd (

² wOHdmk m%ldYk fomd¾;fïka;=j ^2015&" bxðfkare ;dlaIKfõoh VIII fldgi"  m%:u

uqøKh Y%S ,xldj

² HUGHES. E. Electrical & Electronic Technology (2012) Tenth edition Dorling Kindersley

(India)

² GREEN .D.C , Electronic II (1988), Electronic III (1988) , Fourth Edition Pitman Publishing

Ltd.

² TOKHEIM. R.L , Theory & Problems of Digital Electronics (1988) Second Edition,

Megraw-Hill book company
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ksmqK;d uÜgu 3'8 # wjYH;dj wkqj hï l%shdj,shla md,kh lsÍu i|yd ixLHdxl ;dlaIKh

Ndú; lrhs'

ld,Éfþo ixLHdj # 16

bf.kqï M, # ² ixLHdxl ksrEmKh i|yd oaùuh rgdj Ndú; lrhs'

² ;¾l oajdr i|yd ixfla; we| i;H igyka f.dv k`.hs'

² uQ,sl ;¾l oajdr Ndú; lr ixhqla; oajdr mßm: tl,iaa lrhs'

² úúO m%odkhkaf.a iïnkaO;dj wkqj m%;sodkh ,nd.; yels ir, ;¾l

mßm:  tl,ia lrhs'

² wkql%ñl ;¾l mßm:j, ;ekqï tallh f,i ms,sfmd, Ndú; lrhs'

² NE555 ld, mßm:h wia:dhS nyq lïml iy talia:dhS nyq lïml f,i

Ndú; lrhs'

² oaùuh ixLHd by<g .Kskhla (up  counter) tl,ia  lrhs'

² by<g .Kskhla ixLHd; fnokhla f,i Ndú; l< yels wdldrh meyeÈ,s

lrhs'

² my<g .Kskhla Ndú; lr ld, mßm:hla tl,ia lrhs'

² md,l WmlrK f,i laIqø md,l mßm: ̂ Micro controller& - FPGA  iy

PLC y÷kajd fohs'

² laIqø md,l mßm: FPGA  iy PLC Ndú; wjia:d i|yd WodyrK bosßm;a

lrhs'

mdvï ie,iqu i|yd Wmfoia (

f;dr;=re fyda Wmfoia .nvd lsÍu iy iïfm%aIKh i|yd;a" úúO .Ks; l¾u isÿ lr .ekSu

i|yd;a" isÿùï fyda isÿ lsÍï follg jeä ixLHdjla u; hefmk hï m%;sodkhla md,kh

lsÍu i|yd;a ixLHdxl bf,lafg%dksl ;dCIKh fhdod .kS' ixLHdxl bf,lafg%daksl

;dlaIKfha ÈhqKq lrk ,o wjia:djla f,i l%uf,aL (programming) .nvd lrk ,o o;a;

iy Wmfoia ;¾ldkql+, j fm< .iajd hï moaO;shla md,kh lsÍu i|yd fhdod .ekSu

ye¢kaúh yels h' ;j o ixLHdxl bf,lafg%dksl ;dCIKh fufia Ndú; lsÍfuka ls%hdj,sfha

úYajiH;dj (reliability) jeä lr .; yels h' fuu ksmqK;d uÜgfuka ixLHdxl bf,lafg%dksl

;dCIKh fj; isiqkaf.a wjOdkh fhduq lsÍug n,dfmdfrd;a;= fõ'

² b,lalï follska hq;a oYu ixLHdjla oaùuh ixLHd njg mßj¾;kh lrk wdldrh

fmkajkak'

² by; WodyrKh wkqidrfhka 1 isg 16 olajd oYu ixLHd i|yd oaùuh ixLHd njg m;a

lsÍug isiqka fhduq lrkak'

² tu.ska oaùuh ixLHd rgdj isiqkg myod fokak'

² bf,lafg%dksl ;dCIKfha § oaúuh ixLHdj, jeo.;alu meyeÈ,s lrkak'

² isÿùï foll fyda lsysmhla iïnkaO;djfhka tla m%;sodkhla ls%hd;aul lsÍu i|yd ;¾l

l%shd Ndú; l< yels nj ta;a;= .kajkak'

² ixLHdxl bf,lafg%dksl ;CIKfha §  tla tla ;¾l l%shdj ,nd .ekSu i|yd ;¾l oajdr

Ndú; lrk nj iy tajdfha jeo.;alu fmkajd fokak'

² AND, OR, NOT, NAND, NOR yd ExclusiveOR hk ;¾l oajdrj, ixfla; we| tajdfha

i;H igyka bÈßm;a lr tu.ska nQ,shdkq m%ldYk ,nd .kak'

² ixLHdxl úoHq;a ;dlaIKfha § 7805 fjda,aàh;d hdul mßm:hla fhdod idod.;a mßm:hla

u.ska 5V cj iemhqu mßm:j,g ,nd §ug lghq;= lrkak'
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² oYu ixLHd oaùuh ixLHd njg mßj¾;kh lsÍu i|yd ;¾l oajdr Ndú;fhka ir,

mßm:hla f.dvk.kak'

² oYu ixLHd oaùuh ixLHd njg mßj¾;kh" ix.Dys; mßm:hla Ndú;fhka úia;r lrkak'

² oaùuh ixLHd oYu ixLHd njg mßj¾;kh" ix.Dys; mßm:hla Ndú;fhka úia;r lrkak'

² fodrj,a ;=kla iys; ksfjil we;s fodrj,a j,ska tlla fyda újD; ù we;akï th y÷kd

.ekSu i|yd ix{djla ,nd Èh yels mßm:hla ;¾l oajdr Ndú; lr ks¾udKh lrjkak'

² wm úiska ,nd fok iamkao .Kka l< yels mßm:hla ix.Dys; mßm: Ndú;fhka tl,ia

lrjkak'

² ix{d cklhlska y;/ia ;rx. by; ix.Dys; mßm:hg ,nd § tu.ska m%odk ;rx.fha

ixLHd;fhka 
1 1,

2 4  yd 1
8  wdldrh fnod.; yels nj m%dfhda.sl l%shdlrjd fmkajkak'

² by; m%dfhda.sl l%shdldrlu Ndú;fhka by<g .Kskhla ixLHd; fnokhla f,i Ndú;

l< yels nj meyeÈ,s lrkak'

² NE 555 ix.Dys; mßm:h Ndú; fldg nyq lïmlhla ilia lrjkak'

² l¾udka; fCIa;%fha § hka;% md,kh i|yd ixLHdxl mßm: Ndú;fha jdis meyeÈ,s lrkak'

² fuu ixLHdxl mßm: jeä ÈhqKq lr l%uf,aÅ; ;¾l md,k moaO;s ̂ PLC& ksmojd we;s nj

fmkajd fokak'

² laIqø md,l mßm: FPGA  yd PLC Ndú;hg jvd iqÿiq wjia:d y÷kajd fokak' ^Wod- laIqø

md,l bf,lafg%dksl mßm: i|yd;a PLC, l¾udka; iajhxlrK moaO;sj,g;a jvd fhda.H

nj&

uQ,sl joka$ixl,am (Key Words)(

² oaùuh ixLHd - binary numbers

² ;¾l oajdr - logic gate

² i;H igyka $ i;H;d j.= - truth table

² ixfhdack ;¾l mßm: - combinational logic circuit

² fla;l - encode

² úfla;l - decode

² by<g .Ksk - up counter

² l%uf,aÅ; ;¾l md,k moaO;s - programmable logic control

² laIqø md,l - micro controller

.=Kd;aul fhojqï (

² ixLHdxl IC :- 7400, 7402, 7432, 7486, 7490, 7447, 4017,7404,7408

² o¾Yl i|yd :- LED, Seven segment display

² m%;sfrdaOl :- k

² ix{d cklhla

² foda,fkaCIhla

² mßm: mqjre

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² oYul ixLHd i|yd oaùuh ixLHd ,sùu

² ;¾l oajdrj, ixfla;" ;¾l j.= yd nQ,shka m%ldYk ,nd .ekSu

² 7490 ix.Dys; mßm:h Ndú; lr oaùuh ix{d .Kskhla iE§u

² tu.ska ixLHdxl fn§fï ld¾hh mßlaId lsÍu

² NE 555  ix.Dys; mßm:h Ndú;fhka nyq lïmlhla tl,ia lsÍu

² PLC yd FPGA Ndú;hka i|yd WodyrK bosßm;a lsÍu
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jeäÿr lshùu i|yd (

² wOHdmk m%ldYk fomd¾;fïka;=j ^2015&" bxðfkare ;dlaIKfõoh VIII fldgi"  m%:u

uqøKh Y%S ,xldj

² HUGHES. E. Electrical & Electronic Technology (2012) Tenth edition Dorling Kindersley

(India)

² GREEN .D.C , Electronic II (1988), Electronic III (1988) , Fourth Edition Pitman Publishing

Ltd.

² TOKHEIM. R.L , Theory & Problems of Digital Electronics (1988) Second Edition,

Megraw-Hill book company
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ksmqK;d uÜgu 3'9 # .=jka úÿ,s iïfm%aIK moaO;s i|yd úoHq;a pqïnl ix{d Ndú;h úuid n,hs'

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² úoHq;a pqïnl ;rx.hl ixrpl iy tajdfha idfmalaI ÈYd i`oyka lrhs'

² .=jka úÿ,s iïfm%aIK moaO;shl leá igyka w|shs'

² wê ixLHd; iïfm%aIK ud¾.hlska isÿjk úoHq;a pqïnl úlsrKh (Electro

magnatic radiation) ir, j meyeÈ,s lrhs'

² uq¾clfha wjYH;dj meyeÈ,s lrhs'

² m%;siu ix{djla u.ska uQ¾ckh lrk ,o úia;dr uQ¾ð; ix{djl iy

ixLHd; uQ¾ð; ix{djl ;rx. rEm igykla w¢hs'

² ixLHdxl ix{djla u.ska uQ¾ckh lrk ,o úia;dr uQ¾ð; ix{djl iy

ixLHd; uQ¾ð; ix{djl ;rx. rEm igykla w¢hs'

mdvï ie,iqu i|yd Wmfoia (

ia:dk folla w;r mKsjqv fyda f;dr;=re iïfm%aIKh lsÍu i|yd /yeka u.ska iïfm%aIKh

fyda .=jka úÿ,s iïfm%aIKh Ndú; lrhs' flá ÿr iïfm%aIKh i|yd ikakdhl ud¾.

Ndú; l< yels kuq;a ÿr msysá ia:dkhla lrd mKsjqv iïfm%aIKh l< hq;af;a .=jka úÿ,s

;rx. Ndú;fhks'

² ikakdhl ud¾.hla osf.a wê ixLHd; úÿ,s ix{djla .uka lrk úg th ;=<ska .,k

Odrdjg iudkqmd;slj pqïnl lafIa;%hla o fjda,aàh;djg idfmalaIj úoHq;a lafIa;%hla o

ckkh jk nj rEm igyka u.ska ;yjqre lrjkak'

² ix{dfõ iEu w¾O jl%hl§ u fuu lafIa;% j¾Okh ùu iy yels,Su isÿjk nj;a wê

ixLHd;j, § lafIa;% j¾Okh jk fõ.fhka yl=,d .ekSug wfmdfydi;a jk ksid iEu

w¾O jl%hl § u lafIa;% j,ska fldgila /yeka jgd b;sßjk nj;a ta;a;= .kajkak'

² fuf,i yl=,d .ekSug fkdyels j b;sßjk fCIa;% fol úoHq;a pqïnl ;rx. f,i

wjldYhg uqodyßk nj mjikak'

² .=jkaúÿ,s iïfm%aIK moaO;shl leá igykla we| olajñka iïfm%aIlfhka iy wdodhlfhka

isÿlrk l%shdj,sh meyeÈ,s lrkak'

² wê ixLHd; iïfm%aIK ud¾.hlska isÿjk úµq;a pqïnl úlsrKh (Electro magnatic

radiation)meyeÈ,s lrkak'

² fuu ;rx.j, úoHq;a fCIa;%h msysá ;,hla pqïnl fCIa;%h mssysá ;,h;a tlsfklg ,ïNl

jk w;r tu fCIa;% fol .uka lrk osYdj by; ;, folg ,ïNl nj rEm igyka u.ska

wjfndaO lr ùug Wmldrjkak'

² fuu úoHq;a pqïnl ;rx.j, úia;drh iïfm%aIKh l< hq;= mKsjqvfha ;rx. úia;drh

wkqj fjkia lsÍu úia;dr uQ¾ckh f,i y÷kajkak'

² fuys ;rx.dldrh rEm igykla wdOdrfhka ;yjqre lrkak'

² úoHq;a pqïnl ;rx.j, ixLHd;h iïfm%aIKh l< hq;= mKsjqvfha ;rx. úia;drh wkqj

fjkia lsÍu ixLHd; uQ¾ckh f,i y÷kajkak'

² fuu ;rx.dldrh rEm igyk wdOdrfhka ;yjqre lrkak'

² ixLHdxl ix{djla o fufia úoHq;a pqïnl ;rx. u`.ska ÿr msysá ia:dkhlg iïfm%aIKh

l< yels nj ta;a;= .kajkak'

² ixLHdxl ix{djla u.ska úoHq;a pqïnl ;rx.hla úia;dr iy ixLHdxl uQ¾ckh l< miq

;rx.dldrh wkaojkak'

² idlÉPd ud¾.fhka uQ¾ckfha Ndú;hka y÷kd .ekSug isiqkag wjia:dj i,id fokak'
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uQ,sl joka$ixl,am (Key Words)(

² pqïnl fCIa;%h - magnetic field

² úoHq;a fCIa;%h - electric field

² úoHq;a pqïnl ;rx. - electromagnetic wave

² úia:dr uQ¾ckh - amplitude modulation

² ixLHd; uQ¾ckh - frequency modulation

² úoHq;a pqïnl úlsrKh - electromagnetic radiation

.=Kd;aul fhojqï (

² úúO úoHq;a pqïnl mrdihkaf.a Ndú; ms<sn| igyka

² úia:dr iy ixLHd; uQ¾ck ;rx.j, rEm igyka

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² úoHq;a fCIa;% iy pqïnl fCIa;%j, msysàu weoSu

² úia;dr uQ¾ckh ;rx.hl rEm igyk weoSu

² ixLHd; uQ¾ckh ye|skaùu

jeäÿr lshùu i|yd (

² wOHdmk m%ldYk fomd¾;fïka;=j ^2015&" bxðfkare ;dlaIKfõoh VIII fldgi"  m%:u

uqøKh Y%S ,xldj

² Hughes. E. Electrical & Electronic Technology (2012) Tenth edition Dorling Kindersley

(India)

² Green .D.C , Radio Systems, (1988), Fourth Edition Pitman Publishing Ltd.
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ksmqK;dj 4 ( úúO ld¾hh i|yd ;r, Ndú; hka;% fhdod .ekSfï yelshdj úuid n,hs'

ksmqK;d uÜgu 4'1 # ;r, hka;%j, ld¾h úuid n,hs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² ;r,j, ;dlaIKsl Wmfhda.S;d ,ehsia;=.; lrhs'

² ;r, hka;%j, m%Odk Wmdx.j, ld¾h  meyeos,s lrhs'

mdvï ie,iqu i|yd Wmfoia (

tÈfkod Ôú;fha § ;r, Ndú; hka;%" tajdfha l%shdldß;ajh yd  tajdfha uQ,sl Wmdx. ms<sn|

j fukau bxðfkare fCIa;%fha ld¾hhka i|yd ;r, hka;% fhdod .ekSu ms<sn| j uQ,sl

wjfndaOh ,nd §u fuhska wfmalaId flf¾'

² øj"jdhq yd jdIam ;r, f,i i<lkq ,nk nj fmkajd § tajdfha iajNdjh ^.,d hdfï

yelshdj" r|jd we;s n÷fka yevh .ekSu" iïfm%aIKh lsÍu i|yd k<j, wjYH;dj wdÈh&

idlÉPd lrñka ;r, ms<sn`o j ye|skaùu lrkak'

² ;r, j¾.j, we;s fjkialula f,i" iïmSvkfha § øjhl mßudj wvqùu fkdie,lsh yels

;rï jqj;a" Bg idfmalaIj jdhqjla iïmSvkfha § tys mßudj fnfyúka wvqjk nj o

meyeÈ,s lrkak'

² ;r,hlg hdka;%sl Yla;sh ^pd,l Yla;sh fyda úNj Yla;sh& ,ndfok fyda ;r,hla i;=

hdka;%sl Yla;sh Wlyd .kakd hka;% ";r, hka;%" f,i y÷kajd fokak'

² tfia u jdhq mSvk moaO;sj, § wjYH jk jdhq" iïmSvkhg m;a lsÍu i|yd úúOdldr

iïmSvl hka;% Ndú; lrk nj WodyrK bÈßm;a lrñka meyeÈ,s lrkak'

² jdhq iïmSvl hka;%hl iïmSvlh" fudagrhla fyda tkacsula u.ska l%shdlrjk nj ;yjqre

lrkak'

² hdka;%sl ld¾h i|yd jdhq fhdod .ekSfï § jd;h iïmSvkhg ,lalr .nvd lr .; hq;= jk

nj o ta i|yd .nvd gexls ^Reservoir tank& Ndú; lrk nj o meyeÈ,s lrkak'

^fï i|yd WodyrK f,i úisrl mska;dr isÿlrk ia:dkhkays we;s jdhq iïmSvl hka;%h

^Air compressor& ±laúh yelsh'&

² ;jo jdhq mSvkhg ,la lsÍfï § iïmSäl jdhq .nvd gexlsfhys mSvkh tu gexlsh i|yd

jk ksrdmo mSvk w.h blauùu je<elaùu msKsi wdrlaIl lmdg fhdod we;s nj fmkajd

fokak'

² jeä mSvkhla iïfm%aIKh i|yd jdhj moaO;s m%udKj;a fkdjk nj;a" tjeks ld¾hh

i|yd ødj moaO;sj, we;s jeo.;alu;a meyeÈ,s lrkak'

² ir, ødj mSvk moaO;s i|yd iïmSvk .nvd gexls wjYH fkdjk nj;a" ødj /|jqï

gexlsfha mj;akd øjh mSvk fmdïm u.ska mSvkhg ,lalr moaO;shg iemhSu fkdlvjd isÿ

lrk nj;a meyeÈ,s lrkak'

² ødj mSvk moaO;s ;=< mSvkh jeäjQ úg" mSvk uqod yeÍfï lmdgh u.ska w;=re ud¾.hla

Tiafia wdmiq gexlshg w;sßla; øj m%udKh uqodyßk nj o meyeÈ,s lrkak'

² ;r,hl we;s pd,l fyda mSvk Yla;sh" hdka;%sl N%uK pd,l Yla;sh njg mßj¾;kh lsÍu

i|yd l%shdldrlh f,i ;,nur Ndú; lrk nj rEm igyka weiqßka fyda ùäfhda o¾Yk

u.ska meyeÈ,s lrkak'

² ;,nurhla u.ska c,fha" jd;fha fyda jdIamhl we;s pd,l Yla;sh fyda mSvk Yla;sh

fjk;a ld¾hhka i|yd fhdod .kakd whqre meyeÈ,s lrkak' ̂ Wod( c, úÿ,s W;amdokh" iq<x

úÿ,s W;amdokh" ;dm úÿ,s W;amdokh" jHdj¾: mßj¾;lh&

² ;r, Ndú; hka;%j, fhdod.ekSï WodyrK weiqßka oelaùu i|yd isiqka fhduq lrjkak'

^fros fidaok hka;%h" jd ieliqï hka;%" c, fmdïmh jeks&
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² ;r,j, ;dlaIKsl Wmfhda.s;d ms<sn|j idlÉPd lrkak'

- boslsÍï flI;%fha Ndú; hka;%" hqO gexls jeks nr jevhka;%j, we;eï fldgiaj,

ls%hdldÍ;ajh i|yd Yla;s iïfma%IKh i|yd ødj iïmSvk moaO;s fhdod .kS' ̂ Wod( .,a

frda," fvdairh" hqO gexls&

- n, Yla;s W;amdokfhaoS ;r, Ndú;fhka ;,nur y%uKh lrùu'

- ixjd;k ld¾hh i|yd ;r, fhdod .kakd whqre WodyrK weiqßka meyeÈ,s lrkak'

^tkacska i|yd Ndú; lrk øj yd jdhq isis,kh&

- lïmk Wrd .ekSfï ld¾hh i|yd ;r, fhdod .kakd whqre" r: jdykj, lïmk jdrl,

h;=re meÈj, málrej jeks WodyrK u.ska úia;r lrkak' ^h;=re meÈhl miq mi

lïmk jdrl iy bÈßmi málrej l%shd lrk whqre m%o¾Ykh lrkak'&

- >¾IKh wju lr .ekSu i|yd o ,sysis øjH jYfhka ;r, fhdod .kakd whqre fláfhka

úia;r lrkak' ^Wod( tkacsul iafkayk moaO;sh&

² LKavdxl ñkqï hka;% $ CNC jeks ishqï WmlrKj, >¾IKh wju lsÍu fuka u f.ùhdu

wju lsÍu msKsi jdhq nre Ndú; lrk nj myokak'

² jdhq nrejl l%shdldÍ;ajh fláfhka meyeÈ,s lrkak'

² ;r, Ndú; hka;%j, ldkaÿ ùu fya;= fldg f.k we;sjk Yla;s ydks ms<sn| fláfhka

úia;r lrkak'

uQ,sl joka$ixl,am (Key Words)(

² ;r, - fluid

² jdhj moaO;s - pneumatic systems

² ødj moaO;s - hydraulic systems

² lïmk jdrlh - shock absorber

² ;,nurh - turbine

² málrej - fork

² ixjd;kh - ventilation

² n, Yla;s W;amdokh - power generation

² Yla;s iïfm%aIKh - energy transmission

² mSvk uqodyeÍfï lmdgh - pressure relief valve

² jdhq nre - air bearing

² ls%hdldrlh - actuator

² fmdïmh - pump

² ksrdmo mSvk w.h - rated pressure

² wdrlaIl lmdgh - safety valve

² jHdj¾: mßj¾;kh - torque convertor

² jd ilikh - air conditioner

² LKavdxl ñkqï hka;% - coordinate measuring machine

.=Kd;aul fhojqï (

² jdhj iy ødj mSvk moaO;s l%shdlrk whqre ±lafjk ùäfhda mg

² fmdïmh" iïmSvlh" ;,nurh yd tajdfha l%shdldÍ;ajh oelafjk ùäfhda mg

² fudag¾ r:hla" h;=re meÈhla jeks jdykhl lïmk jdrl yd tajdfha fldgia

² neflda hka;%j," ødj celal=j, l%shdldß;ajh ±lafjk ùäfhda mg
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we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² ;r,j, iajNdjh meyeoss,s lsÍu'

² bxðfkare ld¾hhkaj, § ;r, Ndú; hka;% Wmfhda.S lr .kakd wjia:d kï lsÍu

² ;r, Ndú; hka;%j, we;s m%Odk Wmdx.j, ld¾hh úia;r lsÍu

² ;r,j, ;dlaIKsl Wmfhda.S;d ,ehsia;=.; lsÍu

jeäÿr lshùu i|yd #

² Ranld. V. Giles, (2000), Fluid mechanics and hydralics, 2nd edition, McGr aw -Hill book

company - New York
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ksmqK;d uÜgu 4'2 # ld¾hhg WÑ; fmdïmh f;dard .ekSfï yelshdj m%o¾Ykh lrhs'

ld,Éfþo ixLHdj # 10

bf.kqï M, # ² l¾udka; lafIa;%fha Ndú; lrk  fmdïm$ iïmSvl" l%shdldß;ajh wkqj

fjka lr olajhs'

² iïmSvl$fmdïm j¾. yrialv rEm igyka wdOdrfhka fjkalr y÷kd

.kshs'

² ;r, iïmSvk ld¾h i|yd WÑ; iïmSvl j¾.h f;dard .kshs'

mdvï ie,iqu i|yd Wmfoia (

hdka;%sl bxðfkare ld¾hhj, § ;r, iïmSvkh lsÍug yd ;r, iïfm%aIKh lsÍu i|yd
fhdod .kakd úúO iïmSvl fmdïm j¾.j, l%shdldÍ;ajh yd fjkialï wjfndaO lr
.ksñka ld¾hhg WÑ; iïmSvl fmdïm j¾.h f;dard .ekSu i|yd fhduq lsÍu fu u.ska
wfmalaId flf¾'

² fmdïmhlska iy iïmSvlhlska flfrk ld¾hh ms<sn| j tÈfkod Ndú; lrk j;=r
fmdïm" ghrj,g yq<x mqrjk fmdïm jeks WodyrK weiqßka msúiqu ,nd .kak'

² fmdïm u.ska lrk m%Odk ld¾hh jkqfha ;r, iïfm%aIKh lsÍu nj WodyrK weiqßka
;yjqre lrkak' ^j;=r fmdïm" jdyk fmg%,a fmdïm" ødj celal= jeks WmlrK&

² by; ødj fmdïm l%shdlrùu i|yd úúO l%u u.ska cjh iemhsh yels nj meyeos,s lrkak'
^Wod( úÿ,s fudag¾" tkacska" ñksia cjh" iq<x n,h&

² l¾udka; Yd,dj, Ndú; jk uyd mßudKfha ødj fmdïm $ jdhq iïmSvl j¾. iy tajdfha
ls%hdldÍ;ajh rEm igyka fyda ùäfhda o¾Yk u.ska meyeos,s lrkak'

² iïmSvl u.ska lrk m%Odk ld¾hh jkqfha ;r, iïmSvkh lsÍu nj u;= lr olajkak'
^Wod( jdhq iïmSvl hka;%h&

² fmdïm$iïmSvl m%Odk jYfhka wkqjegqï j¾.h" N%ul j¾.h jYfhka j¾. l< yels nj
meyeÈ,s lr fokak'

² msiagka j¾.fha yd m%dÖr j¾.fha fmdïm$iïmSvl wkqjegqï j¾.hg wh;a jk nj úãfhda
o¾Yk weiqßka ;yjqre lrkak'

² N%ul j¾.hg wh;a fmdïm$iïmSvl my; wdldrj, g ;jÿrg;a j¾. l< yels nj ;yjqre

lrkak
- flakaødmidÍ j¾.fha" .shr j¾.fha bial=remamq j¾.fha iy fm;s$;, j¾.fha iïmSvl

N%ul j¾.hg wh;a jk nj  ùäfhda o¾Yk weiqßka meyeos,s lrkak'
- fmd<Ujkhl N%uKh ksid we;sjk flakaødmidÍ n,h u.ska ;r,fha mSvkh jeä ù

th iïfm%aIKh lrk whqre j;=r fmdïmhla jeks WodyrK weiqßka meyeÈ,s lr fokak'
² wkqjegqï fmdïm$iïmSvlj, Ndú; lrk pQIK lmdgh yd msgdr lmdgh rEm igyka

u.ska y÷kajd  oS flfrk ld¾hhka fjk fjku meyeÈ,s lrkak'

² ;r, iïmSvkfha § ødj uqød fyda jdhq uqødj, we;s jeo.;alu úia;r lrkak'

² úúO fmdïmj, iajNdjh wkqj ldkaÿ je<elaùu i|yd uqød l< hq;= ia:dk iy uqød lsÍfï

Wml%u y÷kajd fokak' ^Wod( fmdïmj, fhdod we;s .EialÜ" c,uqød" mSvk uqød" f;,a uqød

wdosh&

² fudag¾ r:j, wka;¾.;j we;s jd ilik moaO;sj, Ndú; flfrk msiagka j¾.fha

iïmSvlhla fyda fjk;a tjeks msiagka j¾.hg wh;a iïmSvlhla$ fmdïmhla .,jd tys

fldgia yd l%shdldÍ;ajh meyeos,s lrkak'

² úis;=re u;aiH gexlsj,g jdhqj imhk fmdïmhla fyda fjk;a tjeks m%dÖr j¾.hg wh;a

fmdïmhla .,jd tys l%shdldÍ;ajh meyeos,s lrkak'

² ;,$fm;s j¾.hg  yd bial=remamq j¾.hg iy .shr j¾.hg wh;a iïmSvl$fmdïm
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l%shdldß;ajh iy wNHka;r fldgia ùäfhda o¾Yk$rEmigyka u.ska fmkajñka y÷kajd

fokak'

² .,jk ,o flakaødmidÍ fmdïmhl fldgia y÷kajd fokak'

² tla tla fmdïmj, wNHka;r l%shdldÍ;ajh" lmdgj, l%shdldß;ajh" tajdfha uqød fhdod

we;s whqre ixikaokh lsÍug wjia:dj ,nd fokak'

uQ,sl joka$ixl,am (Key Words)(

² wkqjegqï - reciprocating

² msiagka j¾.h - piston type

² m%dÖr j¾.h - diaphragm type

² N%ul j¾.h - rotary type

² bial=remamq j¾.h - screw type

² fm;s$;, j¾.h - vane type

² flakaø wmidß j¾.h- centrifugal type

² fmd<Ukh - impeller

² uqød - seals

² c, uqød - water seals

² mSvk uqød - pressure seals

² f;,a uqød - oil seals

.=Kd;aul fhojqï (

² úúO fmdïm j¾.j, l%shdldß;ajh fmkajd Èh yels wdo¾Yl$ùäfhda mg

² wNHka;r ieliqu yd l%shdldß;ajh m%o¾Ykh l< yels fmdïm$iïmSvl j¾. ̂flakaødmidß"

bial=remamq" fm;s$;," msiagka" m%dÖr j¾.fha fmdïm$iïmSvl wdo¾Yl&

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² l%shdldß;ajh wkqj fmdïm j¾. lsÍu

² tla tla fmdïmj, ;r, iïmSvkh isÿjk whqre úia;r lsÍu

² oS we;s flakaødmidß fmdïmhl wNHka;r fldgia y÷kd .ekSu

² oS we;s fmdïmhl$iïmSvlhl wNHka;r fldgia oelafjk rEmigyka lshjd fmdïm

j¾.h kï lsÍu

² fldgiaj,g .,jd we;s flakaødmidß fmdïmhla kej; iúlsÍu

² fokq ,nk wjYH;djg WÑ; ;r, fmdïm f;dard .ekSug fya;= bosßm;a lsÍu

jeäÿr lshùu i|yd (

² Ranld. V. Giles, (2000), Fluid mechanics and hydralics, 2nd edition, McGr aw -Hill book

company - New York
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ksmqK;d uÜgu 4'3 # cj iïfm%aIK ld¾hh i|yd ;r, fhdod .ekSfï yelshdj úuid n,hs'

ld,Éfþo ixLHdj # 12

bf.kqï M, # ² ødj iy jdhj cj iïfm%aIKfha fh§ï ,ehsia;=.; lrhs'

² ødj iy jdhj cj iïfm%aIK l%uj, we;s jdis$wjdis wfkl=;a cj

iïfm%aIK l%u iu. ixikaokd;aul j úia;r lrhs'

² ;r, cj iïfm%aIK moaO;shl we;s m%Odk Wmdx.j, ld¾h úia;r lrhs'

² ;r, cj iïfm%aIKfha § lmdg u`.ska flfrk ld¾h úia;r lrhs'

² msiagka j¾.h wkqj WÑ; lmdgh f;dard .kshs'

² msiagkfha wfmalaIs; l%shdldß;ajh wkqj iqÿiq lmdgh f;dard .kshs'

² lmdg md,kh lsÍfï l%u fjkalr y÷kd .kshs'

mdvï ie,iqu i|yd Wmfoia (

;r, u.ska lrkq ,nk cj iïfm%aIKh bxðfkare ld¾hhkaj, § jeo.;a jk whqre yd

iajhxl%Sh moaO;sj, § ;r, cj iïfm%aIKfha we;ss yelshdj yd tys we;s jeo.;alu ms<sn|

uQ,sl wjfndaOh ,nd §u fuu mdvu ;=<ska isÿ flf¾'

² cj iïfm%aIK i|yd fhdod .kakd ;r, j¾. ms<sn| isysm;a flfrk iqÿiq msúiqula fhdod

.kak'

² bxðfkare fCIa;%fha Ndú; jk cj iïfm%aIK l%u ms<sn| idlÉPd lrkak' ̂ Wod# ;r," o`vq"

má" oe;s frdao" oïje,a wdÈh&

² ta w;ßka ;r, cj iïfm%aIK l%ufha we;s jdis idlÉPd lrkak' ̂ Wod# bv m%udKh wvq ùu"

úúO ÈYdj,g yerùfï myiqj" tljr ia:dk lsysmhlg cjh fhduq lsÍfï myiqj" >¾IKh

u.ska isÿjk Yla;s ydksh wju ùu" hdka;%sl cj iïfm%aIK l%u jk o~q" oïje,a" máj,g

idfmalaIj jeä ÿrlg cjh f.khdfï yelshdj jeks'''''''''&

² ødj cj iïfm%aIKfha  iy jdhj cj iïfm%aIKfha we;s jdis yd wjdis idlÉPd lrkak'

^jdhj cj iïfm%aIKfha § lïmk Wrd.ekSfï yelshdj" msßisÿ j Ndú; l< yels nj" jdhqj

fkdñf,a ,nd.; yels ùu" jeks jdis fuka u cj ydksh jeä nj" Wmßu mSvk iSudj my<

w.hl mej;Su jeks wjdis o u;= lrkak'&

² 1500 kNm-2 g jvd jeä n,hla wjYH ld¾hh i|yd jdhq iïmSvl Ndú; lsÍu wmyiq nj

o" Bg fya;= jYfhka jdhq iïmSvkhg ,laùfï § isÿjk mßudfõ ie,lsh hq;= wvqùu yd

wkdrlaIs; nj fmkajd fokak'

² ;jo jeä n,hla wjYH ld¾hhka i|yd ødj mSvk moaO;s fhdod .kakd nj o" thg fya;=j

ødj mSvkfha § isÿjk mßud wvq ùu fkd.sksh yels ;rï ùu nj o fmkajd fokak'

² ødj iïfmA%IKfha § my; i|yka wjdis we;s ùu o idlÉPd lrkak'

- ødj f;,a i|yd hk úhou

- ødj f;,a wdmiq gexlshg hd hq;= nj

- f;,a ldkaÿ ùu jeks fya;= ksid wmsßisÿ ùu" kdia;s ùu" iy wkdrlaIs; ;;a;aj we;sùu

² ta wkqj jvd;a msßisÿlu wjYH jk wdydr ieliqï l%shdj,s jeks ld¾hhka" fuka u we`ÿï

ieliqï" jeks ld¾hj, iajhxl%Sh yd w¾O iajhxl%Sh moaO;s i|yd jdhq mSvk moaO;s fhdod

.ekSu jvd;a M,odhS nj WodyrK iys; j meyeÈ,s lrkak'

² ;jo jeä n,hla wjYH lrk bÈlsÍï l¾udka;fha hka;% iQ;% i|yd fuka u jeä n,hla

wjYH lrk iajhxl%Sh iy w¾O iajhxl%Sh moaO;s i|yd ødj mSvk fhdod .kakd nj fmkajd

fokak'
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² jdhj yd ødj cj iïfm%aIKfha § mSvkh u.ska ld¾hhla lsÍu i|yd úúO j¾.j,

l%shdlrjk ^Actuators& fhdod.kakd nj rEm igyka weiqßka meyeÈ,s lrkak' ^Wod # ;ks

l%shdldÍ is,skavr" oaú;aj l%shdldÍ is,skavr" N%ul l%shd lrjk" jdhq pQIl&

² ødj cj iïfm%aIKh i|yd ;ks l%shdldÍ yd oaú;aj l%shdldÍ is,skavr Ndú;fha fjkialï

ixikaokh lrjkak'

² ;r, iïmSvk moaO;sj, ;r, yeisrùu i|yd úúO j¾.fha lmdg Ndú; lrk whqre rEm

igyka weiqfrka úia;r lrkak'^2$2" 3$2" 5$2 jeks osYd md,k ;mdg&

² tjeks lmdgj, m%dfhda.sl Ndú; ms<sn| j oekqj;a lrkak'

² úúO lmdg u.ska ;r, md,kh lr is,skavr l%shdlrjk whqre rEm igyka fyda ùäfhda mg

fhdod .ksñka meyeos,s lrkak'

² ødj cj iïfm%aIKfha § isÿjk mSvk ydksh fkd.sksh yels hhs i<ld is,skavrhl we;=<;

msiagka j¾.M,h iy ;r,h u.ska fokq ,nk mSvkh wkqj tu`.ska fhÈh yels Wmßu n,h

.Kkh lrk whqre WodyrK u.ska fmkajd fokak'

² my; rEmfha ±lafjk ixjD; moaO;sfha wvq j¾.M,h iys; msiagkhla u; l%shd lrk wvq

n,hla u.ska jeä j¾.M,h iys; wfkla fl<jr u; we;s jeä nrla ;=,kh l< yels

whqre úäfhda mghla fyda rEm igykla weiqßka meyeÈ,s lrkak'

    1
1

1

F
P

A


2
2

2

F
P

A


P
1
  =  P

2

A- Area - mDIaG j¾.M,h

P- Pressure - mSvkh

F- Force - fhfok n,h

² by; wdldrfha moaO;shl hdka;% jdis ms<sn| .Kkh lsÍï u.ska we;s jk jdis ;;a;ajhka

fmkajd fokak'

² by; iïnkaOh Ndú;fhka .eg¨ úi£ug isiqka fhduq lrjkak'

uQ,sl joka$ixl,am (Key Words)(

² ;ks l%shdldÍ is,skavr - single acting cylinder

² oaú;aj ls%hdldÍ is,skavr - double acting cylinder

² N%ul l%shd lrjk - rotary actuater

² ødj fudagr - hydraulic motor

² jdhq pQIl - pneumatic sucker

² osYd md,k lmdg - directional control valve

² hdka;% jdish - mechanical advantage

P
2P

1
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² ødj iy jdhq moaO;sj, l%shdldÍ;ajh ±lafjk ùäfhda mg

² lmdgj, yd is,skavrj, wNHka;r fldgia ±lafjk rEm igyka $ wdo¾Yl

² ødj cj iïfma%IK moaO;shl l%shdldÍ;ajh fmkaúh yels ir, wdlD;shla

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² ødj cj iïfm%aIK iy jdhj cj iïfm%aIK moaO;s Ndú; lrk wjia:d kï lsÍu

² ødj iy jdhj cj iïfm%aIK moaO;sj, jdis wjdis ixikaokh lsÍu

² ;r, cj iïfm%aIK moaO;sj, lmdg yd ls%hdldrl j,ska flfrk ld¾hh meyeÈ,s lsÍu

² oS we;s rEm igykl we;=<;a l%shdldrl yd lmdg kï lsÍu

² oS we;s ir, fhÿula i|yd iqÿiq jdhj is,skavrh yd wod< osYd md,k lmdgh f;dard .ekSu

jeäÿr lshùu i|yd #

² Ranld. V. Giles, (2000), Fluid mechanics and hydralics, 2nd edition, McGr aw -Hill book

company - New York
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ksmqK;d uÜgu 4'4 # ;r, iïmSvk ld¾hfha § wdrlaIs; ms<sfj;a wkq.ukh lsÍfï we;s jeo.;alu

;yjqre lrhs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² iïmSä; ;r, Ndú;fha § wk;=re isÿúh yels wdldr úuid n,hs'

² iïmSä; ;r, Ndú;fha wk;=re j<lajd .ekSug fhdod we;s Wml%u kï

lrhs'

² iïmSä; ;r, Ndú;fha § kshñ; wdrCIs; ms<sfj;a wkq.ukh lrhs'

² ;r, hka;% Ndú;fha § tys ksrdmo iSudj blaujd fkdhdug j.n,d

.kshs'

mdvï ie,iqu i|yd Wmfoia (

;r, u.ska hï ld¾hhla isÿlr .ekSu i|yd ;r, iïmSvkh fyda iïfm%AIKh lr .; hq;=

fõ' kuq;a moaO;shg Tfrd;a;= fkdfok m%udKhg jvd ;r, iïmSvkh isÿ jqj fyd;a tajd

.nvdlr we;s gexls" lmdg" ls%hdldrl" fmdïm" iïmSvl" k< yd k< iïnkaO lr we;s

ia:dk wdÈh msmsÍug fyda .e,ù hdug bv we;s w;r tu.ska nrm;, wk;=re isÿ úh yels

h' fujeks wjia:djl § isÿúh yels mqoa., wk;=re iy hka;%j,g isÿúh yels wk;=re

je<elaùu i|yd fhdod we;s l%ufõo yd tjeks hka;% Ndú;h ms<sn| ±kqj;a lsÍu fuhska

wfmalaId flf¾'

² tÈfkod ld¾hhka i|yd fhdod .kakd ;r, hka;% yd tajd Ndú; lrk whqre rEm igyka

Wmfhda.S lr .ksñka y÷kajd fokak'

Wod # ødj celal=j - hydraulic jack

jdhq iïmSvl hka;%h - air compressor

YS;lrKh - refrigrator

jd ilik hka;%h - air conditioner

mSvk Wÿk - pressure cooker

c, fmdïmh - water pump

fudag¾ r:hl frdaOl moaO;sh - motor car breaking system

² by; moaO;sj, fhdod .kq ,nk ;r, j¾. y÷kd .ekSug wjia:dj ,nd fokak'

² fuu ;r, ;ejÍu fya;=fjka we;súh yels mqoa., wk;=re idlÉPd lrkak^weia j,g" iug

wdoS'

² ;r, f,i fhdod .kakd ødj f;,a ,siaik iq¿ neúka fmdf<dj u; úisÍ ;sîu u.ska

wk;=re isÿ ùug we;s bv m%ia;dj jeäjk nj meyeÈ,s lr fokak'

² ;r, mSvk fmdïmj, mSvkh wkjYH f,i by< hdu j<lajd .ekSu msKsi" ;r,h wjYH

m%udKhg mSvkh jQ miq mSvk fmdïmh$iïmSvlh ls%hd úrys; lsÍu i|yd Ndú; jk  wê

mSvk lmdyßkhl l%shdldÍ;ajh ms<sn| j isiqka ±kqj;a lrkak'

² wê mSvk ;r, .nvd lr we;s gexls" k< yd iïnkaO;d mqmqrd hdu u.ska isÿjk mqoa.,

wk;=re j<lajd .ekSu i|yd ;r, moaO;sj, Wml%u f,i fhdod we;s mSvk uqod yeÍfï

lmdg ms<sn| j ±kqj;a lrkak'

fï i|yd fhdod we;s hdka;%K lsysmhla my; ±lafõ"

- ÿkq fh¥ mSvk uqod yeÍfï lmdgh' ^spring loaded pressure relief valve& ^Wod( fudag¾

r:j, úlsrl uQäh&

- nr fhdod ilialr we;s mSvk uqod yeÍfï lmdgh (weight loaded pressure relief valve)

^Wod( mSvk W÷kaj, fhdod we;s mSvk lmdgh&
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- by< WIaK;ajj, § WKqùu isÿjk wen j¾.h (fusible plug)

- by< mSvkfha È .e,ù hk ;yvq fldgila fh¥ Ys;ldrl is,skavr(rupture disc)

² hka;% yd WmlrK i`oyd ksrdmo idOlfha jeo.;alu myokak'

ksrdmo idOlh =   ±ßh yels Wmßu Ndrh

      l%shdldÍ Ndrh

² ksrdmo idOlh 1 g jvd jeäúh hq;= nj wjOdrKh lrkak'

² ksrdmo idOlh 1 g wdikak w.hla jkúg wk;=re isÿùug we;s yelshdj jeäjk njka"

yels iEu úg u ksrdmo idOlh jvd by< w.hl mj;ajd .ekSfuka wk;=re isÿùu wju

lr.; yels nj ;yjqre lrkak'

² ksrdmo w.h wkjYH f,i by< w.hl mj;ajd .ekSfuka hka;%h úYd, ùu" ksIamdok

úhou by< hdu jeks wjdis isÿjk nj wjOdrKh lrkak'

² ;r, hka;% Ndú;fha oS weia wdjrK" w;a wdjrK" lka wdjrK" wdrlaIs; mdjyka" wdrlaIs;

we÷ï wdÈh me<£fï jeo.;alu ms<sn| j ±kqj;a lrkak'

² ;r, mSvk moaO;s tl,ia lsÍfïoS yd Ndú;fha oS ms<smeosh hq;= wdrlaIl ms<sfj;a úia;r

lrkak' ^wdrlaIl lmdg ksis f,i kv;a;= lsÍu mÍlaId fjka isàu" w¿;a jeähdj, o

moaO;sh ls%hd úrys; lsÍï" mSvk udrej, olajk mSvkhla ms<sn| j ksr;=re j wjOdkfhka

isàu jeks&

uQ,sl joka$ixl,am (Key Words)(

² ksrdmo idOlh - safety factor

² mSvk uqod yeÍfï lmdgh - pressure relief valve

² wê mSvk lmdyßkh - high pressure cut-out

.=Kd;aul fhojqï (

² mSvk Wÿklg c,h oud th r;a lsÍfï § nr fhdod ilia lr we;s mSvkh uqod yeÍfï

lmdgh l%shd;aul jk wdldrh isiqkag fmkaùu i`oyd iqÿiq rEm igyka fyda ùäfhda mg

² wfkl=;a mSvkh uqodyeÍfï lmdgj, ls%hdldÍ;ajh fmkaùu i`oyd iqÿiq ùäfhda mg

² ÿkq fhÿ iy nr fhÿ (spring loaded, weight loaded) lmdg újD; ù mSvkh hï m%udKhlg

wvq jQ úg kej; jEiSu isÿ ùu fmkajk rEm igyka fyda ùäfhda mg

² ú,hkSh wen" msmqreï ;eá (fusible plug, rupture disc) wdÈh fhdod we;s wjia:dj, mSvk

iSudj blaujd .sh úg lmdg kej; w¨;ska fhÈh hq;= nj meyeÈ,s flfrk rEm igyka

fyda ùäfhda mg

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² mSvk gexls yd WmlrKj, we;s mSvk uqod yeÍfï lmdg y`ÿkd .ekSu

² ;r, hka;% kv;a;= lsÍfï § wdrlaIs; ms<sfj;a úia;r lsÍu

² iïmSä; ;r, Ndú;fha § wdrlaIdj i|yd fhdod we;s Wml%u kï lsÍu

² ksrdmo idOlfha we;s jeo.;alu úia;r lsÍu

² ;r, hka;% fyda ;r, iïmSvk moaO;s Ndú;fha § tajdfha ksrdmo iSudjka fkd blauùfï

jeo.;alu úia;r lsÍu

jeäÿr lshùu i|yd #

² Ranld. V.Giles, (2000), Fluid mechanics and hydralics, 2nd edition, McGr aw -Hill book

company - New York

max allowable load
safety factor = 

working load
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ksmqK;d uÜgu 4'5 # tÈfkod yuqjk ld¾h i|yd fjkapQß l%shdj Ndú; lsÍfï yelshdj úuid

n,hs'

ld,Éfþo ixLHdj # 03

bf.kqï M, # ² úisrlfha l%shdldß;ajh meyeÈ,s lrhs'

² fjkapQß l%shdfõ fjk;a fh§ï úuid n,hs'

² fjkapQß l%shdj Ndú; fldg we;s ir, WmlrK l%shd lrjhs'

mdvï ie,iqu i|yd Wmfoia (

fjkapQß l%shdj Ndú; fldg ksmojd we;s ir, WmlrKj, l%shdldÍ;ajh meyeÈ,s lr §u

fu u.ska wfmalaId flf¾' fjkiajk úYalïNhla iys; k<hla ;=<ska ;r, .,d hdfï §

k<fha úYalïNh wvq ia:dkfha ;r,fha .uka fõ.h by< hdu;a iu`. tys mSvkh wvqfõ'

tfia mSvkh wvq ia:dkhg fjk;a ;r,hla pQIKh ùfï yelshdj fjkapQÍ l%shdj f,i

ye¢kafõ'

² fï i|yd ldìhqf¾grfha l%shdldÍ;ajh" ir, úisrl w;a fmdïmhl l%shdldÍ;ajh WodyrK

f,i .ksñka m%fõYh ,nd.kak'

² fjkapQß l%shdj,sh isÿjk wkaou n¾fkda,S iólrKh (Bernoulli's equation) wdOdrfhka

uQ,sl wjfndaOh ,nd fokak'

² fõ.fhka .,d hk jdhq Odrdjla ;=<g fjk;a ;r, we§ tk whqre ir, úisrl w;a

fmdïmhl l%shdldß;ajh" m%o¾Ykh u`.ska meyeos,s lrkak'

² jd;fha fõ.h jeä ùu;a iu. pQIKh jk ødj m%udKh jeä jk nj ksÍlaIKh lsÍug

wjia:dj ,nd fokak'

² wê mSvk jd;h iys; k<hla fjk;a k<hla iu. tlg iïnkaO fldg ßla; fmdïmhla

idod .kakd wdldrh meyeÈ,s lrkak'

² fjkapQß l%shdj fhdod .kakd fjk;a wjia:d WodyrK u.ska meyeÈ,s lrkak' ̂ Wod( fudag¾

r: fiajd ia:dkj, fiaÿï ødjKh fudag¾ r:fha n| u;g fõ.fhka úisrùu" c, iemhqï

moaO;sj, fjkapQß k<h Ndúfhka c, m%jdy YS>%;dj isiq;dj uekSu&

uQ,sl joka$ixl,am (Key Words)(

² úisrlh - spray gun

² n¾fkda,s iólrKh - bernoulli's equation

² fjkapQßh - venturi

² ldìhqf¾grh - carburetter

.=Kd;aul fhojqï (

² fjkapQß l%shdj,sh isÿjk whqre oelafjk iqÿiq ùäfhda mg $ rEm igyka

² Ndú;fhka bj;a lrk ,o ldìhqf¾grhla

² ir, úisrl w;a fmdïmhla

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² fjkapQß l%shdj,sh meyeÈ,s lsÍu

² fjkapQß l%shdj Wmfhda.S lr .ksñka ksmojd we;s WmlrK y`ÿkd .ekSu

² tÈfkod Ôú;fha ld¾hhka i`oyd fjkapQß l%shdj fhdod.; yels wjia:d WodyrK u`.ska

oelaùu

jeäÿr lshùu i|yd #

² Ranld. V.Giles, (2000), Fluid mechanics and hydralics, 2nd edition, McGr aw -Hill book

company - New York
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ksmqK;d uÜgu 4'6 # YS;lrK l%shdj,sh i|yd ;r, iïmSvkh fhdod .kakd whqre úuid n,hs'

ld,Éfþo ixLHdj # 08

bf.kqï M, # ² jdIam iïmSvk YS;lrKhl isis,k moaO;sfha m%Odk wjhj kï lrhs'

² isis,k moaO;sfha l%shdldß;ajh úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia

jdIam iïmSvk YS;lrK moaO;shl fldgia y`ÿkd .ekSu iy tys uQ,sl fldgiaj, l%shdldß;ajh

ms<sn| j wjfndaOh ,nd §u fuu.skaa wfmalaId flf¾'

² ksjfia Ndú; lrk YS;lrKhla yd tys l%shdldÍ;ajh ms<sn`o ±kqu úuid ne,Su i`oyd flfrk

idlÉPdjla u.ska msúiqu ,nd .kak'

² YS;lrK moaO;shl ;sìh hq;= m%Odk fldgia y`ÿkajd fokak' fuys § my; i|yka m%Odk

fldgia .ek muKla wjOdkh fhduq lsÍu m%udKj;a fõ'

tkï # iïmSvlh - compressor

>kSldrlh$øùldrlh - condenser

m%idrK lmdgh - expansion valve

jdIamSldrlh - evaporator

² jdIam iïmSvk YS;lrK moaO;shl Ndú; jk ;r,h zzYS;ldrlhZZ f,i y÷kajk nj;a"

YS;ldrlhla f,i Ndú; flfrkqfha b;d wvq ;dmdxlhla iys; jdIamYS,S øjhla ^liquid&

nj;a u;=lr olajkak'

² YS;lrK moaO;shl YS;ldrlh iïmSvkh lr .ekSu i|yd Ndú; flrkqfha iïmSvlhla

nj ;yjqre lrkak' tu.ska iïmSvkh l< yelafla YS;ldrl jdIam muKs' øj iïmSvkh

l< fkdyels neúka iïmSvlh ;=<g øj wjia:dfõ mj;sk YS;ldrl we;=¿ùu u.ska

iïmSvlh leã hdug fyda tys fudagrh ms<siaiS hdug yels nj isiqka yg meyeÈ,s lr

fokak'

² by; rEm igyfka olajd we;s wdldrhg YS;lrK moaO;sfha fldgia k< u.ska tlg

iïnkaO lr we;s nj o" moaO;sh ;=< YS;ldrlh B;, u.ska olajd we;s ÈYdjg .,d nj o

u;=lr olaajkak'

² iïmSvlh fj; meñfKk wvq mSvkfhka yd wvq WIaK;ajfhka hq;a YS;ldrl jdIam

iïmSvlh u.ska by< mSvkhg m;a lrk nj;a" mSvkh by< hdu;a iu. tys WIaK;ajh o

jdIamSldrlh
(evaporator)

>kSldrlh$
øùldrlh
(condenser)

m%idrK lmdgh (expansion valve)

iïmSvlh (compressor)
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by< hk nj;a fuu by< mSvkh;a iu. by< WIaK;ajfhka hq;a YS;ldrl jdIam >kSldrlh

fyj;a øùldrlh fj; hkq ,nk nj;a" tys § isÿjk YS;ldrl jdIamj, we;s ;dmh bj;a

ùu iy YS;ldrl jdIamh øj nj;a úia;r lrkak'

² fufia ;dmh bj;a ùu mßirfha we;s jd;h u`.ska isÿ fõ kï tjeks øùldrl" jd;fhka

isis,a jk øùldrl ̂ air cooled condensors& f,i o" ;dmh bj;a ùu c,h u`.ska isÿ fõ kï"

tjeks øùldrl c, isis,k øùldrl ^water cooled condensors& f,i o y`ÿkajk nj

meyeÈ,s  lr fokak'

² fufia ;dmh bj;a lsÍu u.ska øj njg m;a jQ YS;ldrl m%idrK lmdgh fj; hkq ,nk

nj;a" m%idrK lmdgfha we;s l=vd isÿre ;=<ska YS;ldrl øjh .,d hdfï oS tys we;s wêl

ndOdj ksid úYd, mSvk wvqùula tys oS isÿjk nj;a" tfia mSvkh wvq jQ YS;ldrl øjh

jdIamSldrlh ;=<ska .uka lsÍfï oS ;dmh wjfYdaIKh lr kej; YS;ldrl jdIamh njg

m;a jk nj;a" fuu YS;ldrl jdIamh kej; iïmSvlh u.ska wêl mSvkhg m;a lrk

nj;a" fuu l%shdj,sh pl%Shj isÿjk neúka fuhg YS;lrK pl%h ̂Refrigeration cycle& f,i

y`ÿkajk nj;a ;yjqre lrjkak'

² YS;lrK moaO;sfha jdIam .uka lrk k< jeä úYalïNhlska hqla;j o" øj .uka lrk k<

wvq úIalïNhlska hqla;j o ksmojd we;s nj fya;= olajñka fmkajd fokak'

² l%shd;aul j mj;sk YS;lrKhl øùldrlh mßir WIaK;ajhg jvd WKqiqï j we;s nj th

iam¾Y lr ;yjqre lrjkak' øùldrlfha WIaK;ajh mßir WIaK;ajhg jvd by< WIaK;ajhl

mj;sk neúka tu.ska mßirhg ;dmh uqodyßk nj meyeÈ,s lrkak'

² tfia u YS;lrKhl jdIamSldrlh mßir WIaK;ajhg jvd my< we;s nj th iam¾Y lr

;yjqre lrjkak' mj;sk jdIamSldrlh wjg we;s ;dmh thg wjfYdaIKh lsÍu ksid wjg

isis,a jknj ;yjqre lrkak'

² my; oelafjk mßos YS;ldrl moaO;sfha mSvk l,dm folla mj;sk nj meyeÈ,s lrkak'

- øùldrlh we;=<;a iïmSvlfha isg m%idrK lmdgh olajd jQ jeä mSvk l,dmh ^high

pressure zone&

- jdIamSldrlh we;=<;a m%idrK lmdgfha isg iïmSvlh olajd jQ wvq mSvk l,dmh ^low

pressure zone&

² .Dyia: YS;lrKhl we;s fldgia ±lafjk rEm igyka weiqßka tla tla fldgi u.ska

isÿjk ld¾hhka ms<sn| j isiqka oekqj;a lrkak'

² .Dyia: YS;lrKj, nyq, f,i Ndú; jk wkqjegqï yd N%ul ̂ frdgß& j¾.fha iïmSvlj,

yrialv oelafjk rEm igyka iy m;%sld u.ska tys wNHka;r jHqyh ms<sn`o ir, wjfndaOh

,nd fokak'

² YS;lrK Ndú;fha § yÈisfha úÿ,s ì, widudkH f,i by< hdug fya;= ^;dm md,k

lmdgh ksis f,i l%shd fkdlsÍu" fodr îäu ^rn¾ îäu& wn,ka ù isis,a jdhq ldkaÿ ùu"

k< isÿreù YS;ldrl jdhqj ldkaÿ ùu wdosh& idlÉPd lrkak'

² iïmSvl idod we;s wdldrh wkqj ixjD; ̂Hermetic&" w¾O ixjD; ̂Semi hermetic& iy újD;

^Open type& f,i j¾. lr we;s wdldrh meyeos,s lrkak'

- ixjD; #

iïmSvlh iy úÿ,s fudagrh" kej; w¨;ajeähd l< fkdyels mßos tl u f,day wdjrKhla

;=< iúlr we;s iïmSvl zzixjD; iïmSvlZZ ̂ Hermetic compressor& f,i y`ÿkajk nj

meyeÈ,s lrkak'

- w¾O ixjD; #

f,day wdjrKh .,jd" iïmSvlh iy úÿ,s fudagrh kej; w¨;ajeähd l< yels mßos

tl u f,day wdjrKhla ;=< iúlr we;s iïmSvl zzw¾O ixjD; iïmSvlZZ ̂ sem hermetic

compressor) f,i y`ÿkajk nj meyeÈ,s lrkak'
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- újD; #

iïmSvlh .,jd w¨;ajeähd l< yels mßos iy úÿ,s fudagrh iïmSvlfhka msg; iúlr

we;s iïmSvl zzújD; iïmSvlZZ (open type compressors) f,i y`ÿkajk nj meyeÈ,s

lrkak' fuys oS iïmSvlh iy úÿ,s fudagrh má t<jqula (belt drive) u.ska fyda iDcqju

(direct couple) iïnkaO lr we;s nj úia;r lrkak'

² ixjD;" w¾O ixjD; yd újD; j¾.fha iïmSvlj, jdis yd wjdis isiqka iu. idlÉPd

lrkak'

² iïmSvlfha l%shdldÍ;ajh mokï lr .ksñka yd tys ixjD;" w¾O ixjD; yd újD; nj

wkqj iïmSvl kï lrk nj fmkajd fokak'

Wod ( - wkqjegqï" ixjD; j¾.h - reciprocating hermetic type

- N%ul" w¾O ixjD; - rotory semi hermetic type

- wkqjegqï" újD; j¾.h - reciprocating open type

uQ,sl joka$ixl,am (Key Words)(

² ixjD; - hermetic

² w¾O ixjD; - semi hermetic

² újD; - open type

² wê mSvk l,dmh - high pressure zone

² wvq mSvk l,dmh - low pressure zone

.=Kd;aul fhojqï (

² imhd.;a jdIam iïmSvk YS;lrK moaO;shl rEm igyka$ ùäfhda o¾Yk

² YS;lrKhla

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² .Dyia: YS;lrKhl isis,k moaO;sfha m%Odk wjhj kï lsÍu

² .Dyia: YS;lrKhl Ys;lrK l%shdj,sh isÿjk whqre úia;r lsÍu

² YS;lrK Ndú;fha § úÿ,sh jeh ùu widudkH f,i by< hdug fya;= ±laùu

jeäÿr lshùu i|yd #

² H. Adithan, S.C, Laroiya, (2002), Practical refrigeration and air conditioning, Wiley eastern

Ltd, Bombay (India)
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ksmqK;dj 5 ( ìï uekSu iy uÜgï .ekSu ms<sn| uQ,O¾u úuid n,hs'

ksmqK;d uÜgu 5'1 # ìï uekqfï uQ,O¾u (principles of  surveying) meyeÈ,s lrhs'

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² ìï uekqu ks¾jpkh lrhs'

² mdi,a j;af;a fldgila u; msysgk N+ ,laIKj, ^f.dvke.s,s" ud¾.

wd§& idfmalaI msysàu fmkajk o, igykla w¢hs'

² mQ¾Kfha isg fldgi olajd uekSfï uQ,O¾ufha jeo.;alu meyeÈ,s lrhs'

² hïlsis ia:dkhl idfmalaI msysàu m%ia;dßlj ksrEmKh lrhs'

mdvï ie,iqu i|yd Wmfoia (

´kEu boslsÍï fyda bxðfkareuh ld¾hhl oS N+ñfha udhsï" msysàu" tys yevh" m%udKh" iy th

u; we;s iajNdúl msysàï iy iaÓr boslsÍïj, N+ úIu;d ,CIK wdosh ms<sn| j ksjeros woyila

,nd .ekSu b;d jeo.;a h' fï i|yd úúO uekqï l%u yd WmlrK fhdod .ksñka N+ñh u; we;s

o;a;j, idfmalaI msysàu ks¾Kh lsÍfuka miq hï kshñ; mßudKhlg uQ,sl ìï ie,eiqï iy

is;shï ms<sfh, lrkq ,efí' tu uQ,sl ìï ie,eiqï mdol lr.ksñka" boslsÍï fyda bxðfkareuh

ie,iqï ks¾udK ms<sfh, lrk w;r bkamiq tu ie,iqï ks¾udKh ienE fmdf<dj u; i,l=Kq

lsÍu ^setting out& o kshñ; mßos isÿ l< hq;= h'

² fmdf<dj u; we;s iajNdúl msysàï ̂ Wod( .x.d" l÷& iy ñksia boslsÍï ̂ f.dvke.s<s" ud¾.&

ms<sn| j idlÉPd lrkak'

² by; f;dr;=re is;shula u; fyda ìï ie,iqula u; wka;¾.; lsÍfï wjYH;djh myod

fokak'

² is;shula fyda ìï ie,iqula hkq ienE fmdf<dfõ ;sria m%lafIamKhla nj meyeos,s lrkak'

² boslsÍï iy bxðfkareuh ld¾hhka i|yd fhdacs; N+ñhla i|yd uQ,sl ìï ie,eiaul we;s

wjYH;dj myod fokak'

² ìï ie,eiqula u; wka;¾.; f;dr;=re idlÉPd lrkak' ^Wod # W;=re osYdj" mßudKh

bvfï msysàu"msúiqï ud¾." yevh' j¾.M,h" hdno bvïj, f;dr;=re iy N+ñh u; we;s

jia;=ka wdosh&

² is;shula fyda ìï ie,eiqula fyda ms<sfh< lsÍfïoS hï mßudKhlg we|Sfï wjYH;djh

idlÉPd lrkak'

² ìï uekqï ms<sn| ks¾jpkh zzfmdf<dj u; msysá jia;=j, idfmalaI msysàu fiùu i|yd

ñkqï ,nd.ekSu iy tu ñkqï wdY%fhka is;shu fyda ìï ie,iqu ms<sfh< lsÍuZZ nj myod

fokak'

² mßudKhla hkq ienE fmdf<dj u; ñkqï iy is;shu u; fyda ìï ie,iqu u; fyda ñkqï

w;r iïnkaO;djh nj meyeos,s lrkak'

mßudKh =
is;shu $ ie,iqu u; ñkqu

ienE fmdf<dj u; ñkqu

² ìï ie,eiqula $ is;shula i|yd fhda.H mßudKhla f;dard.kakd wdldrh úia;r lrkak'

² mßudKhla ksrEmKh lsÍfï l%u úia;r lrkak'

- j.ka;shla f,i ^Wod( 1 cm lska 1 km ksrEmKh fõ'&

- Nd.hla fyda wkqmd;hla f,i ^Wod( 1$1000" 1(1000&

- f¾Çh ksrEmKh 10 0 10 20 30 40 m

1 0 1 2 3 4 cm
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² fmdf<dj u; we;s hï ia:dkhl msysàu ksrEmKh lsÍfï l%u ms<sn| j uQ,sl wjfndaOhla

,nd fokak'

1' ksrfmalaI msysàu

iulh X wlaIh f,io"  .%sksÉ uOHyaK

f¾Ldj Y wlaIh f,io"  f.k mDÓúfha

f.da,Sh msysàu is;shula u;g ,nd .kakd

wdldrh iy msysàu ks¾jpkh lsÍu i|yd

wlaIdxY iy foaIdxY fhdod .kakd wdldrh

meyeos,s lrkak'

2' idfmalaI msysàu

fmdf<dj u; msysgk ́ kE u ,laIHhla uq, ,laIHh f,io" th yryd hk W;=re - ol=Kq

f¾Ldj Y wlaIh f,io" kef.kysr - niakdysr f¾Ldj X wlaIh f,io f.k ks¾udKh

lrk ,o LKavdxl moaO;shlg idfmalaI j fjk;a ,laIHhl msysàu ks¾jpkh lsÍu

idfmalaI msysàu fiùfïoS isÿjk nj úia;r lrkak'

² fmdf<dj u; we;s jia;+kaf.a idfmalaI msysàu lvodishla u; o< jYfhka ,l=Kq lrk

wdldrh myod fokak'

² ìï uekqfï m%Odk wruqK hï ìï fldgil ìï ie,eiau we|Su nj meyeos,s lrkak'

² ìï uekqfï uQ,sl uQ,O¾u iy tajdfha wjYH;d rEm igyka weiqfrka myod fokak'

1' mQ¾Kfha isg fldgig uekSu

2' fmdf<dj u; we;s ksYaÑ; ia:dk follg idfmalaI j fjk;a ia:dkhl idfmalaI

msysàu ksrEmKh lsÍu

² os. ñkqï folla u.ska

² tla os. ñkqula iy fldaK ñkqula u.ska

iulh

.%sksÉ f¾Ldj

W;a;r O%ejh

olaIsK O%ejh

wlaIdxY
fldaKh

foaYdxY
fldaKh



y (m)

x (m)
500000

500000

msÿre;,d.,

W;=r

kef.kysr

y(m)

x(m)

msÿre;,d.,

W;=r

kef.kysr

o;a;h

cp
1

cp
2

?

?

cp
1

cp
2

wod< o;a;fha idfmalaI msysàu

wod< o;a;fha idfmalaI msysàu

cp
1

cp
2

@ @

o;a;h

cp
1

cp
2
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² fldaK ñkqï folla u.ska

² ,ïnl ÿr u.ska

² úúO ixl,am wkqj ìï uekqu j¾.SlrKh l<yels nj WodyrK u.ska myokak'

² Ndú;lrK mßirh wkqj"

- f.dvìu uekqu

- c,udk uekqu

² wruqK wkqj

- bxcsfkare uekqu

- N+,laIK uekqu

- m;,a uekqu

² Ndú; flfrk WmlrK wkqj"

- oïje,a uekqu

- ;shfvd,hsÜgq uekqu

² my; úfYaI uekqï l%u i|yd wjYH WmlrK ms<sn| j idlÉPd lrkak'

- oïje,a uekqu

- ;shfvd,hsÜgq uekqu

uQ,sl joka$ixl,am (Key Words)(

² ìï uekqu - land surveying

² idfmalaI msysàu - relative position

² ie,eiau - plan

² mQ¾Kfha isg fldgig uekSu - work from whole to part

² oïje,a uekqu - chain surveying

² ;sfhdfvd,hsÜgq uekqu - theodolite surveying

² c,udk uekqu - hydrographic surveying

² bxcsfkare uekqu - engineering surveying

² m;,a uekqu - mine surveying

² N+ ,laIK uekqu - topographic surveying

² fmdf<dj u; i,l=Kq lsÍu - setting out

.=Kd;aul fhojqï (

² we|Sfï WmlrK

² os. uksk WmlrK - ñkqï máh

cp
1

cp
2

@

@

cp
1

cp
2

@

@

o;a;h wod< o;a;fha idfmalaI msysàu

cp
1

cp
2

,ïnl ÿr $ flá u ÿr
@@

o;a;h

cp
1

cp
2

wod< o;a;fha msysàu
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we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² ìï uekqu ks¾jpkh lsÍu

² ìï uekqfï uQ,sl uQ,O¾u úia;r lsÍu

² bxðfkareuh ld¾hhka i|yd ìï uekqu fhdod .kakd wjia:d ,ehsia;=.; lsÍu

² l=vd ìï fldgila u; we;s jia;+kaf.a idfmalaI msysàu lvodishla u; o< jYfhka we|

fmkaùu

² ksYaÑ; ia:dk follg idfmalaIj fjk;a ia:dkhl msysàu fiùu i|yd ñkqï ,ndf.k

tu msysàï lvodishla u; iqÿiq mßudKhlg ksrEmKh lsÍu

jeäÿr lshùu i|yd (

² wOHdmk m%ldYk fomd¾;fïka;=j ^2015&" bxðfkare ;dlaIKfõoh V fldgi ìï uekqu"

Y%S ,xldj

² N.N. Basak. (2010), Surveying and levelling, Mcgraw Hill Educaiton, India
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ksmqK;d uÜgu 5'2 # ìï uekqfï oS Ndú; jk úúO ñkqï iy ta i|yd fhdod .kakd WmlrK

j¾. kï lrhs'

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² uekqfï iajNdjh wkqj iqÿiq ñkqï WmlrK kï lrhs'

² ;sria iy isria ;,j, fldaK fhdod .ksñka .`.l m<," .il Wi

.Kkh lrhs'

² os. iy fldaK uekSfï oS isÿúh yels fodaI  úia;r lrhs'

² hï uekqï ls%hdj,shl oS isÿúh yels fodaI wju lsÍug fhosh yels

mQ¾fjdamdhhka úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia (

hï  ìï fldgil ìï ie,iqula we|Su i|yd fldaK iy os. ms<sn| ñkqï ,nd .kakd w;r ta

i|yd úúO WmlrK iy l%u fhdod .kS' fndfyda wjia:dj, oS os. ms<sn| mdGdxl ,nd .ekSug"

ñkqï máh" oïje," bf,lafg%dksl ÿr udkh wdos iDcq l%u fhdod .kakd w;r tfia fkdyels

wjia:dj, oS fjk;a ÿrj,a yd fldaK uek ;s%fldaKñ;sl l%u jeks jl% l%u Ndú; lrñka wod<

ÿr .Kkh flf¾' fuysoS wjYH;djh i|yd .e,fmk WmlrK iy l%u fhdod .ekSu iy f;dard

.ekSu b;d jeo.;a fõ'

² f¾Çh ñkqï j¾. iy tajdfha fhdod .ekSï y÷kajd fokak'

- ;sria ÿr

- isria ÿr

- wdk; ÿr

² f¾Çh ñkqula ,nd.; yels l%u úia;r lrkak'

- iDcq l%uh

- ;s%fldaKñ;sl .Kkh lsÍï u.ska'

- bf,lafg%dksl l%uh

² f¾Çh ÿr uekSu i|yd fhdod .; yels WmlrK y÷kajdoS tajd fhdod .kakd wjia:d úia;r

lrkak'

- ñkqï máh         - oïje,   - bf,lafg%dksl ÿr udkh

² f¾Çh ñkqï ,nd .ekSfuka muKla iEu úg u ìï ie,eiaula we|sh fkdyels nj WodyrK

weiqfrka meyeos,s lrkak'

- fldaKsl ñkqïj, wjYH;dj u;= lrkak'

² fldaKsl ñkqï j¾. WodyrK weiqfrka meyeos,s lrkak'

² isria ;,fha fldaK

- wdfrdayK fldaK

- wjfrdayK fldaK

wdk; ÿrisria ÿr

;sria ÿr

A

B
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² ;sria ;,fha fldaK

- wka;¾.; fldaK        - W;al%u fldaK - os.xYh

² fldaKsl ñkqïj, fhdod .ekSï WodyrK wdY%s; j úia;r lrkak'

² fldaK uekSfï WmlrK rEm igyka$iyh WmlrK Ndú;fhka y÷kajd fokak'

- wdk;sudkh   - m%siau ud,sudj - ;sfhdfvd,hsÜgqj

² .`.l m<," .il Wi" ia:dk folla w;r ;sria ÿr wdoS .Kkh lsÍï i|yd ;%sfldaKñ;sl

l%u fh¥ .Kkh lsÍïj, fhdojkak'

² ñkqï .ekSfï oS isÿúh yels fodaI idlÉPd lrkak'

- WmlrKj, fodaI ^uq,dxl fodaI" l%udxlk fodaI" laIhùï fodaI&

- mqoa., fodaI ^lshùfï fodaI" igykalsÍfï fodaI" fkdie,ls,su;alu&

- mdßißl n,mEï ksid we;sjk fodaI ^WIaK;aj fjkiaùu ksid we;s jk fodaI" ;oiq<x

;;a;aj&

² fodaI wju lsÍug fhdok ms<shï ms<sn| j idlÉPd lrkak'

- WmlrK l%udxlkh

- WmlrK kshñ; ;;a;aj hgf;a muKla fhdod .ekSu

- msßlaiqï l%u Ndú;h

- o;a; igyka lsÍug fmr kej; mÍlaIdj

² ,nd.;a fodaI iys; ñkqï iïu; iQ;% Ndú;fhka fYdaOkh lsÍug yels nj myod fokak'

^fuu iQ;% y÷kajd oSu fyda .Kkh lsÍu wjYH ke;'&

uQ,sl joka$ixl,am (Key Words)(

² È. uekSu - linear measurements

² ñkqï máh - measuring tape

² oïje,a - chains

² ;%sfldaKñ;sl l%uh - trignometric method

² bf,lafg%dksl l%uh - electronic method

² fldaK uekSu - angular measurements

² isria fldaK - vertical angles

² ;sria fldaK - horizontal angles

² wka;¾.; fldaK - interior angles

² W;al%uK fldaK - deflection angles

² È.xYh - bearings

² wdk;sudkh - clinometer

² m%siau ud,sudj - prismatic compass

² WmlrKj, fodaI - instrumental errors

WW

W

W W1

2

5 4

3
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² uQ,dxl fodaI - index errors

² l%udxlK fodaI - graduation errors

² mqoa., fodaI - human errors

² lshùfï fodaI - reading errors

² igyka lsÍfï fodaI - booking errors

² mdßißl n,mEï ksid jk fodaI - natural errors

² l%udxlkh - calibration

² laIh ùfï fodaI - errors due to wear & tear

.=Kd;aul fhojqï (

² ñkqï máh

² la,sfkdógrh

² ;shfvd,hsÜgqj

² ud,sudj

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² È. iy fldaK uekSug fhdod .kakd WmlrK" ta i`oyd Ndú; l%u iy fhdod .ekSï hk

lreKq wdY%fhka l=vd fmd;a msxpla ilia lsÍu

² È. uekSug iDcq l%uh fhdod .; fkdyels m%dfhda.sl wjia:d kïlr jl% wdldrfhka tu

È. ñkqï .Kkh lrk wdldrh úia;r lsÍu

² § we;s ñkqï Ndú;fhka .`.l m<," .il Wi" .Kkh lsÍu

² úúO fldaK j¾. y`ÿkajd tajdfha fhdod .ekSï rEm igyka wdY%fhka úia;r lsÍu

² wdk;sudkhla idod tu.ska isria fldaK uekSu

jeäÿr lshùu i|yd (

² wOHdmk m%ldYk fomd¾;fïka;=j ^2015&" bxðfkare ;dlaIKfõoh V fldgi ìï uekqu"

Y%S ,xldj

² N.N. BASAK. (2010), Surveying and levelling, Mcgraw Hill Educaiton, India
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ksmqK;d uÜgu 5'3 # oïje,a uekqï l%uh Ndú;hg .kshs'

ld,Éfþo ixLHdj # 10

bf.kqï M, # ² oïje,a uekqfï § bvula ;%sfldaK lsysmhlg fjka lsÍfï wjYH;dj

meyeos,s lrhs'

² oïje,a uekqul oS wkq.ukh l<hq;= mshjr ms<sfj,ska úia;r lrhs'

² oïje,a uekqï l%uh Ndú; lr l=vd ìï fldgila uek tys ìï ie,eiau

ms<sfh, lrhs'

mdvï ie,iqu i|yd Wmfoia (

hï ìï fldgila uekSu i|yd fhdod .kakd ir," merKs iy ksrjoH l%uhla f,i oïje,a uekqï

l%uh ye|skaúh yel' fuys oS ;sria f¾Çh ñkqï muKla Ndú; lrkq ,efí' tu ksid ìï fldgi

u; ;%sfldaK lsysmhla msysgqjd .kakd w;r" wkq,ïn l%uh u.ska úúO o;a; j, idfmalaI msysàu

ks¾Kh lrkq ,efí'

² f¾Çh ñkqï muKla Ndú; lr uekqula isÿl< yels nj wjOdrKh lrkak' tys oS N+ñh u;

;%sfldaK msysgqjd .ekSfï wjYH;djh rEm igyka wdOdrfhka meyeos,s lrkak'

² ;%sfldaKSlrKh ìï uekqfï oS fhfok wdldrh ú.%y lr fmkajkak' fuys oS ukdj ieliQ

;s%fldaK msysgqjd .ekSfï jeo.;alu myokak'

² fmdf<dj u; we;s o;a; ìï ie,eiaula u; ksrEmKh lsÍu i|yd" wkq,ïn ,nd .; hq;af;a

wehs o hkak ú.%y lr tajd ,nd.kakd wjia:d iy tysoS ,nd.; hq;= ñkqï ms<sn| j idlÉPd

lrkak'

1' iDcq fldaKS wkq,ïn

2' we, wkq,ïn

² ìï uekqfï oS" ta i|yd úfYaIs; fCIa;% fmd;l jeo.;alu meyeos,s lr" ,nd .kakd ñkqï

fCIa;% fmd;l oaú;aj f¾Ld l%uh Ndú; lrñka igyka lrk wdldrh úia;r lrkak'

² oïje,a uekqfï oS fhdod .kakd WmlrK isiqka ,jd ,ehsia;=.; lrjkak'

² oïje,a uekqï l%uh fhdodf.k l=vd bvula uksk wdldrh m%dfhda.sl l%shdldrlula u.ska

meyeos,s lrkak'

,ïnl
ÿr

N+ ,laIKh

uekqï
f¾Ldj

1

2

31.8

23.5

4.0

4.9

N+ ,laIKh

10.0

5.4

6.9m

7.5m N+ ,laIKh
uekqï

f¾Ldj

10.0

5.4

6.9

7.5
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- m%foaYh msßlaid jeo.;a f;dr;=re o< igykla u; we;=,;a lsÍu'

- mQ¾Kfha isg fldgig uekSfï ixl,amh u; msysgd bvu u; ukdj ieliQ ;%sfldaK

msysgqjd .ekSug wjYH m%Odk uekqï ia:dk" mdoï f¾Ldj" m%Odk uekqï f¾Ld i|yd iqÿiq

ia:dk f;dard .ekSu'

- tu ia:dkj, o< msysàu lgq igyk u; ,l=Kq lr" ,S fyda isfuka;s l+[a[ u.ska" tajd

fmdf<dj u; i,l=Kq  lsÍu'

- uekqfï ksrjoH;djh msßlaiSu i|yd iEu ;s%fldaKhla i|yd u wfõlaIK f¾Ldjla

Ndú; lsÍu'

- ;%sfldaKj, mdoj, os. iy N+ñh u; we;s o;a; i|yd ñkqï ,ndf.k tajd lafIa;% fmd;

u; igyka lsÍu'

² A-4 m%udKfha lvodishla u; bvfï ìï ie,eiqu w|sk wdldrh úia;r lrkak'

- jvd iqÿiq mßudKhla f;dard .ekSu'

- mdoï f¾Ldj iqÿiq mßos we|Su'

- wfkla uekqï f¾Ld o we| ;s%fldaK iïmQ¾K lsÍu'

- wfõlaIK f¾Ldfõ os. Ndú; lrñka uekqfï ksrjoH;djh mÍlaId lsÍu'

- ,nd.;a wkq,ïn u.ska N+ñh u; we;s o;a; i,l=Kq lsÍu'

- Wmldrl o;a; ^mßudKh" W;=re osYdj" udhsï úia;r" mqoa., kï" oskh& we;=,;a lr

ie,iqu iïmQ¾K lsÍu'

² oïje,a uekqï l%ufha oS isÿúh yels fodaI iy m%dfhda.sl .eg¨ idlÉPd lrñka ,ehsia;= .;

lrjkak'

² fodaI wju lsÍfï jeo.;alu myod oS ta i|yd fhosh yels mQ¾fjdamdhhka úia;r lrkak'

Building

20.4

1
2.8

8
.7

1
2.4

4.8
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² oïje,a uekqu fhdod .; yels iy fhdod .; fkdyels wjia:d idlÉPd lrkak'

² uekqï l%uhla f,i oïje,a uekqu j¾;udkfha nyq, j fhdod fkd.ekSug fya;= idlÉPd

lrkak'

uQ,sl joka$ixl,am (Key Words)(

² ;%sfldaKSlrKh - traingulation

² wkq,ïn - offsets

² fCIa;% fmd; - field book

² ñkqï igyka lsÍu - data recording

² ñkqï m%foaYh msßlaiSu - reconnaissance

² lgqigyka - prospection diagram

² m%Odk uekqï ia:dkh - main survey station

² wkq ,CIHh - subsidiary station

² iDcq fldaKS wkq,ïn - perpendicular offsets

² we, wkq,ïn - oblique offsets

² l+[a[ - pegs

² fm< .ekajqï o~q - surveying poles

² Wmldrl o;a; - marginal information

² wdfõlaIK f¾Ld - check lines

² ukdj ieliq ;s%fldaK - well conditioned traingles

² mdoï f¾Ld - base line

² oaú;aj f¾Ld l%uh - double line recording method

² udhsï úia;r - boundary description

.=Kd;aul fhojqï (

² 50m f,day ñkqï máh

² 20m f,day ñkqï máh

² fm< .ekajqï o~q

² l+[a[

² fCIa;% fmd;

² we|Sfï WmlrK

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² oïje,a uekqu iy tys uQ,sldx. kñka fmd;a msxpla ilia lsÍu

² oïje,a uekqu u.ska l=vd bvula uek tys ìï ie,eiau iqÿiq mßudKhlg bosßm;a lsÍu

² oïje,a uekqfï jdis iy wjdis ixikaokh lsÍu

² oïje,a uekqu m%dfhda.slj fhdod.; yels wjia:djka ,ehsia;=.; lsÍu

² j¾;udkfha oS oïje,a uekqu nyq, j fhdod fkd.ekSug fya;= bosßm;a lsÍu

jeäÿr lshùu i|yd (

² wOHdmk m%ldYk fomd¾;fïka;=j ^2015&" bxðfkare ;dlaIKfõoh V fldgi ìï uekqu"

Y%S ,xldj

² N.N. Basak. (2010), Surveying and levelling, Mcgraw Hill Educaiton, India
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ksmqK;d uÜgu 5'4 # uÜgï .ekSu (Levelling) iïnkaO uQ,sldx. úu¾Ykh lrhs'

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² uÜgï .ekSu hkak ks¾jpkh lrhs'

² N+ñfha Wi ms<sn| ñkqï fhdod .kakd wjia:d úia;r lrhs'

² boslsrSï lghq;= i|yd N+ñfha Wi ms<sn| ñkqï fhdod .ekSfï wjYH;djh

meyeÈ,s lrhs'

mdvï ie,iqu i|yd Wmfoia (

N+ñh u; we;s ia:dk úúO Wi uÜgï j,ska msysgd we;' úúO ia:dkj, W!ks; Wi uÜgïj,

w.hka uOHkHh uqyqÿ uÜgug idfmalaIj fyda fjk;a wNsu; uÜgulg idfmalaIj .Kkh

lsÍu i|yd mdGdxl ,nd .ekSu uÜgï .ekSu f,i y÷kajkq ,efí' úfYaIfhka u bxcsfkareuh

ld¾hhkaj, oS úúO ia:dkj, Wi .Kkh lsÍu wksjd¾hfhka u isÿlrk ld¾hhla jk w;r"

fufia ,nd .;a mdGdxl ksrEmKh lsÍug ifudaÉP f¾Ld is;shï" oslalv iy yrialv hk l%u

fmdÿfõ fhdod .kshs'

² bxcsfkare iy boslsÍï ;dlaIKfha oS N+ñfha ienE Wi iïnkaO ñkqï jeo.;a jk wdldrh

ms<sn| j isiqka iu. idlÉPd lrkak' ^Wod( uyd ud¾." jdß ud¾." f.dvke.s,s boslsÍï&

² uÜgï .ekSu ms<sn| ks¾jpkh bosßm;a lr th úia;r lrkak'

² W!ks; Wi ms<sn| ñkqï fhdod .kakd wjia:d bosßm;a lsÍug isiqkag bv ,nd fokak' tu

wjia:d ms<sn| j isiqka iu. idlÉPd lrkak'

² Wi ms<sn| ñkqï is;shï u; ksrEmKh lrk úúO wdldr ms<sn| j y÷kajd oS tajd ms<sfh<

lrk wdldrhka ms<sn|  j o< jYfhka lreKq bosßm;a lrkak'

1' ifudaÉP f¾Ld    2' oslalv      3' yrialv     4'ia:dkSh Wi

² uÜgï .ekSfï oS Ndú; jk moj, w¾:hka y÷kajd oSug wjYH wjia:djkays oS rEm igyka

Wmfhda.S lr.kak'

- uÜgï mDIaGh - uOHkHh uqyqÿ uÜgu - ;sria ;,h

- isria ;,h - W!ks; uÜgu - ms,a ,l=Kq

- ;djld,sl ms,a ,l=Kq - iudka;rK f¾Ldj - ÿr olakfha wlaIh

- nqnq,a k<fha wlaIh - fmr o¾Ykh - miq o¾Ykh

- w;rueos o¾Ykh - udre ,laIHh - WmlrKfha Wi

- kdNs.; lsÍu - ke.au - neiau

² uÜgï .ekSu i|yd wjYH

WmlrK y÷kajd fokak'

- f,j,a WmlrKh ^ÿr

olakh" uÜgï nqnq,"

yri a fl| s " mdo

bial=remamq&

- f;mdj

- uÜgï háh

- ñkqï máh
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fuu WmlrKj, ñ, wêl nj myod oS WmlrKj, wdrlaIdj fjkqfjka fhosh hq;= Wml%u

ieu úg u wkq.ukh l< hq;= nj wjOdrKh lrkak'

uQ,sl joka$ixl,am (Key Words)(

² uÜgï .ekSu - levelling

² uOHkHh uqyqÿ uÜgu - Mean Sea level (MSL)

² ifudaÉP f¾Ld - contour

² oslalv - longitudinal section

² yrialv - cross section

² ia:dkSh Wi - spot height

² uÜgï mDIaGh - level surface

² ;sria ;,h - horizontal surface

² isria ;,h - vertical surface

² W!ks; uÜgu - reduced level

² ms,a ,l=Kq - Bench Mark (BM)

² iudka;r f¾Ld - parallel lines

² ÿr olakfha wCIh - axis of the telescope

² nqnq¿ k<fha wCIh - axis of the tube bubble

² miq o¾Ykh - back sight

² fmr o¾Ykh - fore sight

² w;rueos o¾Ykh - intermediate sight

² udre ,laIHh - changing point

² WmlrKfha Wi - height of the instrument

² kdNs.; lsÍu - focussing

² ke.au - rise

² neiau - fall

² uÜgï .ekSfï WmlrK - level instrument

² uÜgï háh - levelling staff

² f,j,a fmd; - level book

² yria fl|s - cross hairs

² mdo bial=remamq - foot screws

² f;mdj - tripod

² iudka;rk f¾Ldj - line of collimation

.=Kd;aul fhojqï (

² m%ia;dr lvodis iy we|Sfï WmlrK

² uÜgï .ekSfï WmlrKh

² f;mdj

² uÜgï háh

² f,j,a fmd;

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² boslsÍï ld¾hhka ys oS N+ñfha idfmalaI Wi ms<sn| ñkqï ,nd fkd.;fyd;a tys oS u;=jk

m%dfhda.sl .eg¨ bosßm;a lsÍu

² N+ñfha idfmalaI Wi fhdod .ksñka isÿlrk bxcsfkareuh ld¾hhka ,ehsia;=.; lsÍu

² Wi ms<sn| j o;a; úúO l%u u.ska m%ia;dßlj ksrEmKh lsÍu
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² uÜgï .ekSfï oS Ndú; jk mo w¾: .ekaùug o< igyka$msx;+r bosßm;a lsÍu

² uÜgï .ekSug Ndú; lrk WmlrK i|yd wdlD;s ieliSu'

jeäÿr lshùu i|yd (

² wOHdmk m%ldYk fomd¾;fïka;=j ^2015&" bxðfkare ;dlaIKfõoh V fldgi ìï uekqu"

Y%S ,xldj

² N.N. Basak. (2010), Surveying and levelling, Mcgraw Hill Educaiton, India
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ksmqK;d uÜgu 5'5 # flá ud¾. fldgil osla lvla ms<sfh, lsÍug uÜgï .ekSfï isoaOdka;h

Ndú;hg .kshs'

ld,Éfþo ixLHdj # 10

bf.kqï M, # ² flá ud¾. fldgil Èlalvla we£u i|yd mdGdxl iy ñkqï .kshs'

² ,nd .;a ñkqï i|yd uÜgï msgqjla ilia lrhs'

² flá ud¾. fldgil oslalvla m%ia;dr lvodishl ksrEmKh lrhs'

mdvï ie,iqu i|yd Wmfoia (

fmdf<dj u; we;s úúO ia:dkj, uOHkHh uqyqÿ uÜgu fyda fjk;a wNsu; uÜgulg  idfmaCIj

,nd .kakd Wi ms<sn| ñkqï bÈlsÍï ;dCIKfha § úfYAIfhka u ud¾. bÈlsÍï" f.dvke.s,s

boslsÍïj, § b;d jeo.;a fõ' hï ud¾.hla i|yd fhdað; ie,iqu ms<sfh< lsÍfï §" tu m%foaYfha

ifudaÉP f¾Ld is;shu uQ,sl j u Wmfhda.s lr .efka' bka miq tu fhdað; ie,iqfï uOH f¾Ldj

iy wod< m%foaYh wdjrKh jk wdldrfhka" uÜgï ms<sn| ñkqï ,nd.kakd w;r uOH f¾Ldj

Èf.a ,nd .;a uÜgï ñkqï u.ska tys Èlalv ms<sfh< flf¾'

² hï ud¾.hla i|yd fhdað; ie,iqu ms<sfh< lsÍfï § N+ñfha Wi iïnkaO ñkqïj,

jeo.;alu ms<sn| j isiqka iu`. WodyrK foñka meyeÈ,s lrkak'

² hï ud¾. fldgil Èlalvla ms<sfh< lsÍug wjYHjk ñkqï ms<sn| j idlÉPd lrkak'

- ;sria ÿr

- W!ks; Wi

² wod< m%dfhda.sl ls%hdldrlï weröug fmr uÜgï WmlrKfha fldgiaj, l%shdldÍ;ajh

myod fokak'

- ÿf¾CIh

- jD;a;dldr f,j,h

- uÜgï ysi

- f;mdj

² WmlrKfha ;djld,sl ieliqï ilik wdldrh úia;r lrkak'

- WmlrKh ia:dk.; lsÍu

- WmlrKh uÜgï lsÍu

- wiïmd; fodaI bj;a lsÍu

² uÜgï háh Ndú; lsÍfï § iy tys mdGdxl .ekSfï § ie,lsh hq;= lreKq idlÉPd lrkak'

mdGdxl .kakd wdldrh myod fokak' mdGdxl .kakd wjia:dfõ § uÜgï háh isria j ;nd

.ekSfï wjYH;djh wjOdrKh lrkak' tfia fkdjQ úg isÿ úh yels fodaI ms<sn| j

idlÉPd lrkak'

² uÜgï .ekSfï l%shdj,sfha § ,nd .kakd mdGdxl igyka lrk wdldrh úia;r lrkak'

² uÜgï f¾Ldj ieu úgu ms,a ,l=Klska fyda ;djld,sl ms,a ,l=Klska wdrïN lr fjk;a

ms,a ,l=Klska fyda wdrïNl ia:dkfhkau wjidk l< hq;= nj;a myod fokak' fuys wruqK

uÜgï ls%hdj,sfha ksrjoH;dj fiùu nj úia;r lrkak'

uÜgï .kakd
ia:dkh
Station

miq
o¾Ykh

Back sight
reading

w;rueos
o¾Ykh

Intermediate
sight reading

fmr
o¾Ykh

Fore sight
reading

ke.au
Rise

neiau
Fall

W!K;d
uÜgu

Reduced
Level

fjk;a
lreKq

Remarks

1

2

3

1.535

1.430

2.350

0+000

0+010

0+020

Wod#
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² hï flá ud¾. fldgila f;dard f.k tys uOH f¾Ldj u; wdrïNl ia:dkh l;srhla

u.ska ,l=Kq lrkak' tu ia:dkfha isg uOH f¾Ldj u; ia:dk lsysmhla ̂ 10m ÿßka& l;sr

i,l=Kq fhdoñka fmdf<dj u; ,l=Kq lrkak'

² uÜgï WmlrKh ud¾.fha uOH f¾Ldj u; ia:dk.; lsÍfï m%dfhda.sl wmyiq;dj úia;r

lr thg fhÈh yels mQ¾fjdamdhhka idlÉPd lrkak'

² w;rueÈ o¾Yk mdGdxl .ekSfï wjYH;dj myod fokak'

² uÜgï WmlrKh ia:dk.; lsÍug iqÿiq ia:dk f;dard f.k WmlrKh ;djld,slj ilid

.kakd wdldrh kej;;a u;la lrkak'

² uÜgï ia:dk 3la fyda 4la weiqßka mdGdxl .kakd iy igyka lrk wdldrh myod fokak'

² tla WmlrK ia:dkhlska iïmQ¾K uÜgï f¾Ldjg u wod< ñkqï ,nd.; fkdyels nj

myod § thg ms<shu f,i WmlrKh bÈßhg f.k hdfï wjYH;djh meyeÈ<s lrkak' tys

§ fjk;a oDIAá f¾Ldjla iu`. l%shd lsÍug isÿjk nj myod § tu oDIaá f¾Ld fol

tlsfklg iïnkaO lsÍug m<uq oDIaá f¾Ldfjka uÜgï ,nd.;a wjidk ia:dkhg fojk

oDIAá f¾Ldfjka o uÜgï ,nd .; hq;= nj myod fokak'

² fï wdldrhg fmr o¾Yk" w;rueÈ o¾Yk" iy miq o¾Yk u.ska uÜgï f¾Ldj u; we;s

uÜgï ia:dk ish,a, i|yd mdGdxl ,nd.kakd wdldrh meyeÈ,s lrkak' tfuka u tu

mdGdxl uÜgï fmd;l msgqjla u; igyka lrk wdldrho úia;r lrkak'

² uÜgï ,nd .ekSfï uekqï l%shdj,sh ksu jQ miq igyka l< mdGdxl u.ska by; uÜgï

ia:dkj, W!ks; uÜgï .Kkh lrk wdldrh meyeÈ,s lrkak' ^j.=j n,kak&

^fmr o¾Ykh - w;r ueÈ o¾Ykh $ miq o¾Ykh & i|yd ,efnk w.h Ok  ̂ +& w.hla kï"

tu w.h ke.au ;Srefõo" by; w.h i|yd RK ̂ -& w.hla ,enqfKa kï" th neiau ;Srefõ

o" igyka lrk wdldrh úia;r lrkak'

² wod< uÜgï f¾Ldj ms,a ,l=Klska wdrïN lf<a kï tys Wi o" fkdtfia kï ^;djld,sl

ms,a ,l=Klska wdrïN lf<a kï& hï w.hla o" ̂ 100m" 200m" fyda 500m jeks& m<uq uÜgï

ia:dkfha W!ks; uÜgu f,i fhdod .kak'

² bkamiq fojk uÜgï ia:dkh ke.aula kï" tu w.h m<uq ia:dkfha W!ks; uÜgug tl;=

lr fojk uÜgï ia:dkfha W!ks; uÜgu .Kkh lrkak'

² fojk uÜgï ia:dkh neiaula kï" tu w.h m<uq ia:dkfha W!ks; uÜgfuka wvq lr"

fojk uÜgï ia:dkfha W!ks; uÜgu ,nd .kak'

fojk uÜgï ia:dkfha  
} m<uq uÜgï ia:dkfha W!ks; uÜgu      ke.au$neiau

    W!ks; uÜgu

fï wdldrhg ish¨ u uÜgï ia:dkj, W!ks; uÜgï .Kkh lrkak'

0
+

1
4

0

0
+

1
2

0

0
+

1
0

0

0
+

0
8

0

0
+

0
6

0

0
+

0
4

0

0+020

0+
000
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² .Kkh lsÍïj, § isÿjk fodaI y÷kd .kakd wdldrh meyeÈ,s lrkak' fuys oS .Kkh

lsÍfï fodaI fkdue;s kï"

1'   fmr o¾Ykh -   miq o¾Ykh

2'   ke.au -   neiau

3' wjidk ia:dkfha W!ks; uÜgu - m<uq ia:dkfha W!ks; uÜgu"

hk ks¾Kdhl 3 i|yd u tl u w.h ,eìh hq;= nj wjOdrKh lrkak'

Wod#

.Kkh lsÍïj, oS fodaI isÿ jQjd oehs msßlaiSu

1&'  miq o¾Yk mdGdxl -  fmr o¾Yk mdGdxl } 3'260-3'140 } 0'120 m

2&'   ke.au -   neiau } 1'040-0'920 } 0'120 m

3&' wjidk ia:dkfha W!K;d uÜgu - m<uq ia:dkfha W!K;d uÜgu } 152'260-152'140

       } 0'120 m

by; ish¨ u .Kkh lsÍï i|yd tlu w.h ,o fyhska .Kkh lsÍïj, oS fodaI isÿ ù

ke;'

² wjidk ia:dkh ms,a ,l=Kla kï" tys uOHkHh uqyqÿ uÜgfï isg Wi iy uÜgï f¾Ldj

u.ska ,nd .;a tys Wi w;r fjki" wjidk fodaIh f,i .Kkh lrk wdldrh meyeÈ,s

lrkak'

² wjidk ia:dkh ms,a ,l=Kla fkdfõ kï" uÜgï f¾Ldj m<uq uÜgï ia:dkfhka u

wjika l< hq;= nj myod fokak' túg wjidk fodaIh .Kkh lrk wdldrh úia;r

lrkak' ^wjidk fodaIh fnodyeÍu ms<sn|j idlÉPd lsÍu wjYH ke;'&

² by; ,nd.;a o;a; wdY%fhka wod< ud¾. fldgfia Èlalv" m%ia;dr lvodishla u; ksrEmKh

lrk wdldrh úia;r lrkak'

uQ,sl joka$ixl,am (Key Words)(

² wNsu; uÜgu - arbitrary  level

² fhdað; ie,iqu - proposed plan

² uOH f¾Ldj - center line

² Wi ñkqï - height measurements

² jD;a;dldr f,j,h - circular level

² uÜgï ysi - levelling head

² f;mdj - tripod

uÜgï .kakd
ia:dkh
Station

miq
o¾Ykh

Back sight
reading

w;rueos
o¾Ykh

Intermediat
sight

reading

fmr
o¾Ykh

Fore sight
reading

ke.au
Rise

neiau
Fall

W!K;d
uÜgu

Reduced
Level

fjk;a
lreKq

Remarks

1

2

3

4

Sum

1.430

2.350

0.790

3.140

0.920

0.920

152.140

152.245

151.325

152.260

(152.140)

0.120

BM01

0+000

0+010

BM02

1.535

1.725

3.260

(3.140)

0.120

0.105

0.935

1.040

(0.920)

0.120
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² ;djld,sl ieliqï - temporary adjustment

² WmlrKh ia:dk.; lsÍu - setting the instrument

² WmlrKh f,j,a lsÍu - levelling the instrument

² wiumd; fodaI bj;a lsßu - elimination of the parallax

² fjk;a lreKq - remarks

² uÜgï wCIh - level line

² ÿf¾laIh - telescope

² ;djld,sl ms,a ,l=K - Temporary Bench Mark (TBM)

² wjidk fodaIh - final error

² ud¾. fldgi - road segment

² oDIAá f¾Ldj - line of sight

² uOH f¾Ldj - center line

² .Kkh lsÍïj, § we;sjk fodaI - calculation errors

.=Kd;aul fhojqï (

² f,j,a WmlrKh - levelling instrument

² uÜgï háh - levelling staff

² f;mdj - tripod

² i,l=Kq lsÍfï ;Ska; - marking ink

² f,j,a fmd; - level book

² m%ia;dr lvodis - graph sheets

² we|Sfï WmlrK - drawing instruments

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² uÜgï .ekSfï ls%shdj,sfha § isÿúh yels fodaI iy tu fodaI ksjerÈ lsÍug .; yels

l%fudamdhhka bÈßm;a lsÍu

² uOHkHh uqyqÿ uÜgfï isg Wi ksrEmKh jk wjia:d ,ehsia;=.; lsÍu

² f,j,a fmd; wdY%fhka l< .Kkh lsÍïj, ksrjoH;djh msßlaiSu i|yd wod< .Kkh

lsÍïj, ksr; ùu

² ke.=ï neiqï l%uh u.ska ia:dk lsysmhl W!ks; uÜgï .Kkh lsÍug wod< f,j,a fmd;

ms<sfh, lsÍu iy th u.ska wod< uÜgï f¾Ldj i|yd wjidk fodaIh .Kkh lsÍu

² flá ud¾. fldgil Èlalvla m%ia;dr lvodishla u; ms<sfh, lsÍu

jeäÿr lshùu i|yd (

² wOHdmk m%ldYk fomd¾;fïka;=j ^2015&" bxðfkare ;dlaIKfõoh V fldgi ìï uekqu"

Y%S ,xldj

² N.N. BASAK. (2010), Surveying and levelling, Mcgraw Hill Educaiton, India
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ksmqK;d uÜgu 5'6 # ;shfvd,hsÜgq uekqfï (Theodolite surveying) uQ,sldx. úu¾Ykh lrhs'

ld,Éfþo ixLHdj # 04

bf.kqï M, # ² ìï uekqï ls%hdj,shl oS mßl%uKj, wjYH;djh meyeos,s lrhs'

² ;shfvd,hsÜgqjl l%shdldÍ;ajh úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia (

ìï uekqfïoS yd ta wdY%s; j lrk .Kkh lsÍï j,oS ;sria yd isria ;,fha fldaK Wmfhda.S lr

.kshs' fuu fldaK uekSug we;s uQ,sl WmlrKh ;shfvd,hsÜgqj fõ' ;shfvd,hsÜgq uekqul oS

isria iy ;sria fldaK" ;shfvd,hsÜgqj u`.ska uksk w;r" f¾Çh ñkqï i|yd ñkqï máh fhdod

.efka' ;jo úúO jia;+kaf.a idfmalaI msysàu ks¾Kh lsÍug wkq,ïn l%uh fhdod .kshs'

² f¾Çh ñkqï muKla fhdod .ksñka ieu úg u hï ìï lvla i|yd ìï ie,eiau ms<sfh,

lsÍfï ÿIalr;djh myod fokak'

² tfia l< fkdyels wjia:d rEm igyka wdOdrfhka WodyrK foñka isiqka iu`. idlÉPd

lrkak'

² fuu m%dfhda.sl ÿIalr;d u. yrjd .; yels wdldr ms<sn| j isiqka iu`. idlÉPd lrkak'

² fuysoS fldaK uekSu u`.ska by; ÿIalr;d u. yrjd .kakd wdldrh úia;r lrkak'

² ;shfvd,hsÜgqjl uQ,sldx. iy tys l%shdldÍ;ajh úia;r lrkak'

² bvula uekSfïoS mßl%uKj, wjYH;djh myod fokak'

² uQ,sl jYfhka mßl%uKhla hkq iDcq uekqï f¾Ld lsysmhla tlsfklg hdùfuka iEfok

cHdñ;sl yevhla njg bosßm;a lrkak' mßl%uK l%u" tajdfha fhdod .ekSï iy tajdfha

jdis$wjdis isiqka iu`. idlÉPd lrkak'

- újD; mßl%uK - ixjD; mßl%uK

² ;shfvd,hsÜgq uekqfïoS Ndú; jk mo iy tajdfha w¾:hka rEm igyka ud¾.fhka myod

fokak'

- ;sria ;,h - nqnq,a k<h

- isria ;,h - ;sria fldaK

- ;sria wlaIh - isria fldaK

- isria wlaIh - uOH.; lsÍu

- iudka;rK f¾Ldj - ÿr olakfha wlaIh

- uÜgï lsÍu - lafIa;% fmd;

² ;shfvd,hsÜgq uekqula i|yd wjYH WmlrK y÷kajd fokak'

- ;shfvd,hsÜgqj - 50 m ñkqï máh

- fm< .ekaùfï o~q - 20 m ñkqï máh

- f;mdj - we|Sfï WmlrK

- ,S l=[a[ - lafIa;% fmd;

wjidk ia:dkh
wdrïNl ia:dkh

wdrïNl
ia:dkh

wjidk
ia:dkh
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uQ,sl joka$ixl,am (Key Words)(

² ;shfvd,hsÜgq uekqu - theodolite surveying

² mßl%uK - traverses

² újD; mßl%uK - open traverses

² ixjD; mßl%uK - closed traverses

² ÿrolakfha wlaIh - axis of the telescope

² nqnq¨ k<h - bubble tube

² iudka;rK f¾Ldj - line of collimation

² uOH.; lsÍu - centering

² ÿrolakh ixl%dka;s lsÍu - transiting

² uÜgï lsÍu - levelling

² f;mdj - tripod

.=Kd;aul fhojqï (

² ;shfvd,hsÜgqj iy tys fldgia

² fm< .ekaùfï o~q

² ñkqï máh ^50 m iy 20 m&

² we|Sfï WmlrK

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² ìï uekqï ls%hdj,shl oS mßl%uKj, wjYH;djh meyeos,s lsÍu

² mßl%uK j¾. úia;r lsÍu

² ;shfvd,hsÜgq uekqug wjYH WmlrK y÷kdf.k ,ehsia;= .; lsÍu

² ;shfvd,hsÜgqjl uQ,sldx. y÷kajd oSu iy tys ls%hdldÍ;ajh úia;r lsÍu

² ìï uekqfï oS fldaK uekSfï wjYH;djh meyeos,s lsÍu

jeäÿr lshùu i|yd (

² wOHdmk m%ldYk fomd¾;fïka;=j ^2015&" bxðfkare ;dlaIKfõoh V fldgi ìï uekqu"

Y%S ,xldj

² N.N. BASAK. (2010), Surveying and levelling, Mcgraw Hill Educaiton, India
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ksmqK;d uÜgu 5'7 # ;shfvd,hsÜgq uekqu (Theodolite surveying) lafIa;%fha § fhdod .kshss'

ld,Éfþo ixLHdj # 10

bf.kqï M, # ² ;shfvd,hsÜgqj Ndú;fhka Rcq udhsï iys; l=vd bvï fldgil udhsï

i|yd WmlrKfha isg È.xY iy ÿr ms<sn| mdGdxl ,nd .kshs'

² tu mdGdxl Ndú;fhka bvfï ìï ie,eiau mßudKhg w|shs'

mdvï ie,iqu i|yd Wmfoia (

fmdf<dj u; we;s iajNdúl jia;=kaj, iy ñksid úiska isÿlrk ,o bosslsÍïj, idfmalaI

msysàu ks¾Kh lsÍu i|yd ìï ieliqï ilia lsÍu ìï uekqfï uQ,sl wruqKls' j¾;udkh jkúg

mßirfha we;s ixlS¾K nj ksid oïje,a uekqu jeks iïm%odhsl l%u j,ska fuu ld¾hh isÿlr .;

fkdyels ;;a;ajhg m;aù we;' fï ksid f¾Çh ñkqïj,g wu;r j fldaKsl ñkqï o ,nd.; hq;=

fõ' fuys oS fndfydaúg ;sria fldaK ukskq ,nk w;r we;eï úfYaI wjia:dj,oS isria fldaK o

ueksh hq;= fõ' fuu ;sria iy isria fldaK j¾. fol u ueksh yels uQ,sl u WmlrKh

;shfvd,hsÜgqj h' Wiia fm< uÜgfï oS ;shfvd,hsÜgqj u.ska tla uekqï ia:dkhla muKla

Ndú; lr b;d l=vd bvï fldgila uek tys ìï ie,eiau bosßm;a lsÍu m%udKj;a fõ'

² iDcq udhsï iys; b;d l=vd ìï fldgila f;dard f.k th tla uekqï ia:dkhla muKla

Ndú;fhka tys udhsï i|yd ñkqï ,nd.kakd wdldrh ie,iqï lrkak'

² bvu uOHfha ia:dkhla f;dard .kakd wdldrh iy th uekqï ia:dkhla f,i fmdf<dj

u; l+[a[hla u.ska i,l=Kq lrk wdldrh úia;r lrkak'

² uekqï ia:dkhla f;dard .ekSfï oS

- N+ñfha ia:dhs;dj ^uv j.=rla $ je,s fmdf<djla fkdjk&

- wka;¾ oDIH;dj

- WmlrKh yeisrùfï myiqj

jeks ldrKd ms<sn| ie,ls<su;a úh hq;= nj myod fokak'

² ;shfvd,hsÜgqj tu ia:dkh u; ia:dk.; lrk wdldrh iy tys ;djld,sl ieliqï

^uOH.; lsÍu" uÜgï lsÍu" wiumd; fodaIh bj;alsÍu& lrk wdldrh WmlrKh fhdod

f.k meyeos,s lrkak'

² os.xYh ms<sn| j y÷kajd oS th ;shfvd,hsÜgqj u.ska uksk wdldrh úia;r lrkak' fuys

oS W;=re osYdj foig ;sria fldaKh  000 00' 00'' f,i ilid .kakd wdldrh meyeos,s

lrkak'

² bkamiq ÿrolakh bvfï udhsulg fhduq lr os.xYh ^ & uksk wdldrh meyeos,s lrkak'

00o 00' 00"

W;=re osYdj

;sria fldaKh

bvfï udhsï ia:dkh
W;=re osYdj

d
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² bkamiq ñkqï máh u.ska wod< ia:dk fol w;r ;sria ÿr ̂ d& uksk wdldrh meyeos,s lrkak'

² fufia wfkl=;a udhsïj,go os.xYh iy ;sria ÿr uksk wdldrh m%dfhda.slj isÿ lrkak'

² tu ,nd.;a mdGdxl igyka lrk wdldrh ms<sn| j o úia;r lrkak'

² tu lafIa;% fmd;a igyfka we;s ñkqï fhdod f.k wod< bvï fldgfiys ìï ie,eiau A4

lvodishla u; we|Sug iqÿiq mßudKhla f;dard .kakd wdldrh idlÉPd lrkak'

² ìï ie,eiau we| Wmldrl o;a; we;=,;a lr th iïmQ¾K ie,eiaula njg m;a lrk

wdldrh úia;r lrkak'

uQ,sl joka$ixl,am (Key Words)(

² os.xYh - bearing

² Y=kHh ieliSu - zero setting

.=Kd;aul fhojqï (

² ;shfvd,hsÜgqj iy tys fldgia (theodolite and its accessories)

² fm< .ekaùfï o`vq (surveying poles)

² 50 m ñkqï máh (measuring tape)

² 20 m ñkqï máh

² ,S l+[a[

² we|Sfï WmlrK

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² tla uekqï ia:dkhla Ndú;fhka isÿ lrk ;shfvd,hsÜgq uekqul oS uekqï ia:dkhla i|yd

hï ,laIHhla f;dard .ekSfïoS ie,lsh hq;= lreKq úia;r lsÍu

² os.xYh iy ÿr wdY%fhka hï ia:dkhl idfmalaI msysàu lvodishla u; i<l=Kq lsÍu

² tla uekqï ia:dkhla Ndú;fhka ^;shfvd,hsÜgqj fhdod f.k& l=vd bvula uekSu

² ,nd.;a ñkqï wdY%fhka wod< ìï fldgfia ìï ie,eiau we|Su

jeäÿr lshùu i|yd (

² wOHdmk m%ldYk fomd¾;fïka;=j ^2015&" bxðfkare ;dlaIKfõoh V fldgi ìï uekqu"

Y%S ,xldj

² N.N. BASAK. (2010), Surveying and levelling, Mcgraw Hill Educaiton, India

bvfï udhsï

W;=r

1

D

C

E

A

B

1

d
1
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ksmqK;dj 6 ( .Dyia; c, iïmdokh yd li< l<uKdlrKh  ms<sn`o j wOHhkhl

fhfohs'

ksmqK;d uÜgu 6'1 # iSñ; iïm;la f,i c,fha jeo.;alu úia;r lrhs'

ld,Éfþo ixLHdj # 02

bf.kqï M, # ² c, pl%fha úúO wjia:dj, jeo.;alu úia;r lrhs'

² c,fha jHdma;sh úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia (

ñksia mßfNdackh i|yd iqÿiq jk b;d iSñ; c, iïm; úúO fya;=ka u; laIh ùu iy

¥IKh ùu fya;=fjka, wkd.;fha oS c, ys`.hlg uqyqK §fï m%jK;dj wju lr .ekSu

u.ska mßir ys;ldó Ôjk rgdjkag is; fhduq lsÍu fuu ksmqK;d uÜgfï § wfmalaId

flf¾'

² m%foaYfha we;s c, uQ,dY% ms<sn| j isiqka iu. idlÉPd lr tajdg c,h ,efnk wkaou"

c,fha fhda.H;dj" tu c, uQ,dY% j,g we;s ;¾ck wdosh u;= lr.kak'

² f,dal f.da,fhka 2$
3
 la c,fhka jeiS we;;a thska 97] la lrosh nj;a" b;sßfhka wvlg

jvd whsia nj;a" kso¾Yk rEm yd f;dr;=re weiqßka myod fokak'

² fï wkqj ñksia mßfNdackh i|yd fhdod .;yels c, iïm; jkafka iuia; c, m%udKfhka

1.5% lg;a wvq .x.d"  jeõ" we," fod," W,am;a c,h neõ fmkajd fokak'

² fmdf<djg c,h Wrd .ekSu" .x.dj,g c,h tlaùu" c,h jdIamùu" >kSNjkh hk

ika;;sl ixisoaê ixfla;d;aul j c, pl% wkqidrfhka ú.%y lr fmkajkak'

² j¾Id c,h uQ,sl jYfhka b;d msßisÿ jqj;a jdhq f.da,h yryd .uka lr fmdf<djg m;s;

ùug fmr jd;fha we;s jdhq j¾." ¥ú,s wdÈh iu. uqiqù wmsßisÿ jk nj myokak'

² jdhq f.da,fha we;s ldnkavfhdlaihsâ" i,am¾vfhdlaihsâ wd§ jdhq iu. uqiq ù jeis c,h

;kql wï, njg m;aúh yels nj fmkajkak'

² ´kE u fohla iaj,am jYfhka fyda c,fha Èh jk iajNdjh ksid j¾Id c,h fmdf<djg

m;s; ùfuka miqj jqj o LKsc øjH iu. uqiq ù Èh W,am;aj,g tlajk nj meyeÈ,s lr

uDÿ c,h yd lGsk c,h y÷kajd fokak'

uQ,sl joka$ixl,am (Key Words)(

² ñßÈh - fresh water

² lrÈh - sea water

² m%Njh - source

² N+.; c,h - ground water

² W,am; - fountain /spring

² c, pl%h - hydrological cycle

² >kSNjkh - condensation

² ;kql wï, - dilute acids

² LKsc øjH - minerals

² uDÿ c,h - soft water

² lÀk c,h - hard water

.=Kd;aul fhojqï (

² c, pl%fha rEmigykla

² f,dal f.da, wdlD;shla
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we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² c, iïm; iqrlaIs; lr .ekSug ie,lsh hq;= lreKq ±laùu

² c,h ¥IKh jk wjia:d c, pl%h wdY%fhka meyeÈ,s lsÍu

² tla tla m%foaYj, c, m%Njhkaf.a ixhq;sfha fjkig fya;= ±laùu

jeäÿr lshùu i|yd (

² www.sciencedaily.com

² www.ecwa.org
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ksmqK;d uÜgu 6'2 # c,h msßisÿ lr fnod yeÍu ms<sn`o j úia;r lrhs'

ld,Éfþo ixLHdj # 06

bf.kqï M, # ² lD;%su l%u iy iajNdúl ixisoaê u.ska c, mú;%lrKh isÿjk wdldr

úia;r lrhs'

² ia:dk folla w;r c,h fnod yeÍu flfrys n,mdk idOl ;¾ldkQl+,j

meyeos,s lrhs'

mdvï ie,iqu i|yd Wmfoia (

c,h ñksid we;=`M wfkl=;a Ôùkaf.a meje;aug w;HjYH jkakls' wmú;% c, Ndú;h

Ôùkaf.a hym;a fi!LH ;;a;ajh mj;ajdf.k hdug ndOd we;s lrhs' fï ksid yeu úg u

msßisÿ c,h mßyrKh lsÍu b;d jeo.;a fõ' c,h msßisÿ lsÍfï l%u ms<sn`o j yd .Dyia; c,

iïmdok l%uhl ;sìh hq;= wx.hka ms<sn`o j fuu ksmqK;d uÜgfï § ±kqj;a  lsÍu wfmalaId

flf¾'

² j¾;udk iudcfha ksjdij, c, wjYH;dj wiSñ; jk fyhska  msßisÿ l< c,h fkdlvjd

iemhSu udkj wjYH;djla nj idlÉPdjg .kak'

^fiaoSug" msiSfï jevg" .sks ksjdrKhg c,h wjYH h'&

² fuys oS m%Njfha isg fiajd c,dYh olajd iemhqï moaO;sh m%d:ñl c, iemhqï moaO;sh

f,i;a" tys isg mdßfNda.slhd olajd iemhqï moaO;sh oaù;Shsl c, iemhqï moaO;sh f,i;a

y÷kajd fokak'

² fuu wjYH;d imqrd,Su i`oyd c, mú;%d.drj, § wÈhr lSmhla hgf;a mú;%lrK l%shdj,sh

isÿlr msßisÿ c,h fnodyßkq ,nk nj wdo¾Y .e,Sï igyka" rEm igyka weiqßka úia;r

lrkak'

² c,h msßisÿ lsÍfï § jd;kh" ;ekam;a ùu" leá .eiaùu" fmrKh" úIîc yrKh hk wÈhr

i`oyd Ndckh lrk nj iy ta ta wÈhf¾ § isÿjk l%shdj,s meyeÈ,s lrkak'

² iajNdúl c, msßmyÿ ixisoaêfha §

- c,h ndOlj, yemS .,d hdfï § iajNdúlj jd;kh jk nj fmkajd fokak'

- ;=kS mg,hla f,i ysre t<shg ksrdjrKh jQ úg úIîc kdYkh jk nj olajkak'

- c,dYhl ld,hla c,h /oS ;sîfï § frdkafndr ;ekam;a jk nj myod fokak'

² msßisÿlrk ,o c,h fmdïm lsÍfuka fyda .=re;aj n,h hgf;a ksjdij,g iemhSu isÿlrk

nj fmkajd fokak'

² mSvkh ,nd.ekSu i|yd Wmfhda.S lr.kakd c, ysi iy pQIK ysi meyeos,s lrkak'

² wod< m%foaYh ;=< c,h fnodyeÍu i|yd o c, mSvkhla wjYH nj meyeos,s lrkak' ta i|yd

wdfrdayK ysi" m%fõ. ysi" .=re;aj .,kh" úi¾ck ysi hk ixl,am fhdod.kak'

² iemhqï msvkh mj;ajd .ekSu i|yd c, iemhqï moaO;shla ie,iqï lsÍfï oS wkq.ukh

l<hq;= ls%hdud¾. myokak'

² iemhqï mSvkh m%udKj;a fkdjk wjia:dj, mSvk fmdïmhla c,k< moaO;shg iDcqj

iïnkaO lsÍu u.ska o iemhqï mSvkh mj;ajd.; yels nj meyeos,s lrkak'

uQ,sl joka$ixl,am (Key Words)(

² woshr - step

² .=re;ajh - gravity

² úi¾ck ysi - delivery head / discharge head

² pQIK ysi -  suction head

² jd;kh -  aeration
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² ;ekam;aùu -  sedimentation

² leá .eisu -  flocculation

² fmrKh -  filtration

² úIîc yrKh -  sterilization

² c, mSvkh - water pressure

² .e,Sï igyka - flow charts

² iemhqï mSvkh - supply pressure

² c, ysi - water head

² wdfrdayK ysi - elevation head

² m%fõ. ysi - velocity head

² .=re;aj .,kh- gravity flow

² mSvk fmdïm - pressure pumps

² fmdïm lsÍu - pumping

.=Kd;aul fhojqï (

² c, .nvd gexlshl rEm igyka

² mú;%d.drhl .e,Sï igyka (Flow chart of treatment plant)

² Cascade aerator rEm igyka

² c, fnodyeÍfï moaO;s ̂ Water distribution& rEm igyka

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² m%d:ñl c, m%Nj ;=kla i`oyka lsÍu

² iajdNdúl msßmyÿj i,lñka jej yd .`. ixikaokh lsÍu

² oaú;Shsl c, iemhqï l%ufha ;sìh yels wvqmdvq kïlr tajd ksjerÈ l< yels ud¾. bÈßm;a

lsÍu

² c, msßmyÿfõ mshjr úia;r lsÍu

jeäÿr lshùu i|yd (

 wOHdmk m%ldYk fomd¾;=fïka;=j ^2015&" bxcsfkare ;dlaIKfõoh III fldgi  -uQ,sl

f.dvke.s,s ;dlaIKfõoh" .Dyia: c, iïmdok yd li< wmjykh" Y%S ,xldj

² www.sciencedaily.com

² www.ecwa.org

² Plumbing regulations 647 - Ontario water Resources Act
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ksmqK;d uÜgu 6'3 # .Dyia; c, iïmdok moaO;shla $ fldgila ie,iqï lr ia:dmkh lrhs'

ld,Éfþo ixLHdj # 14

bf.kqï M, # ² .Dyia; c, iïmdok moaO;shlg wjYHjk c, k< yd Wmdx. kï lrhs'

² .Dyia; c, iïmdok moaO;shla$fldgila ie,iqï lrhs'

² .Dyia; c, iïmdok moaO;shla$fldgila ia:dmkh lrhs'

² wdo¾Y kdk ldurhl WjdrK iúl< hq;= wkaou rEm igyklska fmkajhss'

² .Dyia; fmdïm l%u rEm igyka u.ska úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia (

ñksid f.a ffoksl ld¾hhka ixlS¾K ùu ksid fkdfhl=;a ld¾hhka myiqfjka lr

.ekSug fm<ö we;' c,h ,nd .ekSug c, uQ,dY% fj; hdug jvd c, uQ,dY%j,ska ksjig

c,h ,ndf.k tajd .nvd lr wjYH wjia:dj, § Ndú;hg .ekSu i`oyd wod< jk

moaO;Ska ie,iqï lr ia:dmkh lr .ekSu fndfyda fofkl= fï jk úg fm<ö we;' fï

ksid msßisÿ l< c,h myiqfjka ksjdi j,g ,nd .ekSug wjYH jk mßÈ ksjdij, fuu

moaO;s kshñ; Wmdx. Ndú; lrñka ia:dmkh lr we;s w;r fujeks moaO;s ia:dmkh ms<sn`o

j ±kqu yd m%dfhda.sl ±kqu ,nd§u fuu ksmqK;d uÜgfï § wfmalaId flf¾'

² .Dyia: c, iïmdok moaO;shl fldgia iy tajdfha ld¾hhka idlÉPd lrkak'

- fiajd k,h

- .nvd gexlsh

- k< yd Wmdx.

- lrdu yd lmdg

- ikSmdrlaIl WmlrK

² ksjdi i`oyd c, iïmdokfha § nyq, j Ndú; jk PVC k< yd Wmdx.j, wjYH;dj yd

tajd  fhdod.kakd wdldrh i;H fldgia yd rEm igyka wdOdrfhka fmkajd fokak'

² PVC k,j, msßú;r ^Tfrd;a;= §fï mSvkh" k< ì;a;s .klu" kdñl úIalïNh wd§&

flfrys wjOdkh fhduq lrjkak'

² lmdg yd c, lrduj, m%fhdack yd úúO lmdg yd lrdu j¾.j, l%shdldß;ajh WmlrK

fyda rEm igyka Ndú; lrñka myokak'

² .Dyia; c, fmdïm j¾. i`oyka lr tajdfha l%shdldÍ;ajh meyeÈ,s lrkak'

- flakaødmidÍ fmdïmh

- wkqjegqï fmdïmh

² PVC k< uQÜgq lsÍu ^ødùh isfuka;s l%uh&'

² c,k< Wmdx.'

² Èh flgqu - we;s ùug fya;= yd th wju lr .ekSug .; yels mshjr myokak'

² ksjdi c, iemhqï moaO;shl f¾Ld igykla ̂ iïu; ixfla; iys; j& we| ta i|yd wjYH

Wmdx. yd k< ,ehsia;=j ilia lrjkak'

² .nvd gexlshl Odß;dj .Kkh lrk wkaou meyeÈ,s lrkak'

² c, iemhqï moaO;shla fyda fldgila ^mdi,a mßY%fha& úêu;a f,i ia:dmkh lrjkak'

uQ,sl joka$ixl,am (Key Words)(

² lmdgh - valve

² lrduh - tap

² flakaømidß fmdïmh - centrifugal pump

² wkqjegqï fmdïmh - reciprocating pump
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² Èh flgqu - water hammer

² ødj isfuka;s - solvent cement

² kdñl úIalïNh - nominal diameter

² Wmdx. - fittings

² ikSmdrlaIl WjdrK- sanitary fixtures

² fiajd k<h - service main

² .nvd gexlsh - storage tank

.=Kd;aul fhojqï (

² c,k< Wmdx." k< tl,ia wdo¾Yk

² úúO fYa%Ksj, k< fldgia

² WjdrK kdudj,s

² ksIamdok kdudj,s

² c,k< jev i|yd jQ wdjqo

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² c,k< tl;=jlska úúO k< j¾. y`ÿkd .ekSu

² c,k< Wmdx. tl;=jlska úúO c,k< Wmdx. y`ÿkd .ekSu

² ksjdi c, iemhqul f¾Ld igyka we`§u

² c,k< yd Wmdx. ksjerÈ j tl,ia lsÍu

jeäÿr lshùu i|yd (

 wOHdmk m%ldYk fomd¾;=fïka;=j ^2015&" bxcsfkare ;dlaIKfõoh III fldgi  -uQ,sl

f.dvke.s,s ;dlaIKfõoh" .Dyia: c, iïmdok yd li< wmjykh" Y%S ,xldj

² Micheal A.M., Khepar S.D., Sondhi S.K., (2008) Water wells and Pumps, McGraw, Hill

Education, New York, United States

² Karre. A, (2005), The complete guide to home plumbing,(3rd edition), Black and Decker

Guide Series, Crative Publication, International

² International plumbing code

² G S S Regulations of England & Wales
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.=re ud¾f.damfoaYh

ksmqK;d uÜgu 6'4 # .Dyia: wmøjH j¾.SlrKh úia;r lrhs'

ld,Éfþo ixLHdj # 03

bf.kqï M, # ² .Dyhl li< W;amdokh jk l%u j.= .; lr ta wkqj li< j¾.SlrKh

lrhss'

mdvï ie,iqu i|yd Wmfoia (

bosßfha oS n,dfmdfrd;a;= úh yels ̂ ±kg jqj o n,mdk& Y%u ys`.hg fmr iqodkula f,i yd

mßir ¥IKh wju lsÍu i|yd iajhx msßisÿ l%uj,g wkq.; lsÍfï wfmalaIdfjka li<

j¾.SlrKh yd neyer lsÍug keUqrejla we;s lsÍu fuu ksmqK;dfjka n,dfmdfrd;a;= fõ'

² ksjfia li< W;amdokh jk ia:dk ms<sn`o j úuid n,kak'

² tu li< oshne|s li< yd >k li< hkqfjka fo fldgilg fnod fjkalrk whqre

meyeÈ,s lrkak'

oshne|s li< - jeisls<s$leisls<s wmøjH" uq`M;ekaf.hs wmøjH" kdk ldur c,h$ jeis c,h

>k li<  - lvodis" ùÿre" f,day" ma,diaála

² li< foj¾.h u yels;dla blauKska neyer l< hq;= ùug fya;= idlÉPd lrkak'

² tu li< j¾. fol u tlsfklg l<jï lsÍfï wfhda.H;dj fmkajd fokak'

² ckkh jk l%uh wkqj" li< j¾.SlrKh lrk whqre meyeos,s lrkak'

- wka;rdodhl li<

- ldnksl li<

- m%;splS%h l< yels li<

- lDIsld¾ñl li<

- ffjoH$idhk li<

² li< i`oyd tla l< jákdlula ^value added& ,nd Èh yels l%u idlÉPd lrkak'

- m%;spl%ShlrKh

- m%;sNdú;h

- fldïfmdaiaÜ lsÍu

- cSj jdhq W;amdokh

uQ,sl joka$ixl,am (Key Words)(

² oshne|s li< - water borne waste

² >k li< - solid waste

² li< W;amdokh - waste generation

² m%;spl%ShlrKh - recycling

² m%;sNdú;h - re-use

² fldïfmdaiaÜ lsÍu - composting

² wka;rdodhl li< - hazardous waste

² ldnksl li< - organic waste

² m%;splS%h l< yels li< - recyclable waste

² lDIsld¾ñl li< - agricultural waste

² ffjoH$idhk li< - medical / clinical waste

² cSj jdhq - bio gas
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.=re ud¾f.damfoaYh

.=Kd;aul fhojqï (

² ñY% li< yd fjka lrk ,o li< f.dvj,a oelafjk rEm igyka

² m%;spl%ShlrKh" m%;sNdú;h" cSj jdhq W;amdokh yd fldïfmdaiaÜ lsÍu oelafjk PdhdrEm$

rEm igyka

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² .Dyia: li< W;amdokh jk ia:dk úia;r lsÍu

² li< j¾.SlrKh meyeos,s lsÍu

² li< j¾.SlrKfha m%fhdack meyeÈ,s lsÍu

² li< j¾.SlrKh lr neyer lsÍfï jeo.;alu meyeos,s lsÍu

jeäÿr lshùu i|yd (

 wOHdmk m%ldYk fomd¾;=fïka;=j ^2015&" bxcsfkare ;dlaIKfõoh III fldgi  -uQ,sl

f.dvke.s,s ;dlaIKfõoh" .Dyia: c, iïmdok yd li< wmjykh" Y%S ,xldj

² UNEP,(2005) Solid waste management,Volume I, UNEP

² SZAKY T., (2014), Outsmart waste: The Modern Idea of Garbage and How to Think Our

Way Out of It, Berret-Kochler Publishers, California.
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.=re ud¾f.damfoaYh

ksmqK;d uÜgu 6'5 #  li< l<ukdlrKh lrhs'

ld,Éfþo ixLHdj # 12

bf.kqï M, # ² li< j¾.h wkqj neyer lsÍfï l%u úia;r lrhs'

² mdi,a mßY%fha li< úêu;aj neyer lsÍfï l%u ls%hd;aul lrhs'

² wm; c,h yd li< c,h neyer lsÍfï moaO;s rEm igyka u.ska olajhs'

mdvï ie,iqu i|yd Wmfoia (

úúO li< j¾. ndysr mßirhg fl<ska u neyer lsÍu ksid wjg mßirhg ydks isÿfõ' fï

fya;=fjka ydkslr øjH mig" c, uQ,dY%j,g yd jdhq f.da,hg tlaùfuka úúO mdßißl

ydks fuka u ukqIHhd we;=`M Ôùkag o ydks isÿùug o mq`Mjk' fuu fya;=j ksid úúO li<

j¾. mßir ydks wju jk mßos l<uKdlrKh lrñka iqÿiq u  l%uh wkq.ukh lrñka

fi!LH iïmkak f,i neyer lsÍfï úê ms<sn| j fuu fldgiska oekqj;a lrhs'

² li< ms<siaiSu ksid isÿjk ydks idlÉPd lrkak'

² m%;sl¾u fkdfh¥ li< mßirhg uqod yeÍfï ydks úuikak'

² ÈrE Ydl fldgia yd øjH fldïfmdaiaÜ lsÍfï we;s jdis idlÉPd lrkak'

² wmjykh hkak w¾: olajkak'

² fl<ska u mßirhg uqody, yels yd fkdyels Èh ne`È li< j¾. y`ÿkajd fokak'

² j, jeisls<s l%ufha mj;akd fodaI idlÉPd lrkak'

² mQ;sl gexls l%uh y`ÿkajd fokak' th ;=< isÿjk ks¾jdhq nelaàßhduh l%shdj,sh yd ta u.ska

li< úfhdackh jk nj i|yka lrkak'

² mQ;sl gexlsfhka msgjk øjH neyer lsÍfï l%u idlÉPd lrkak'

² Èh ne`È li< wdrlaIdldÍ f,i neyer lsÍu i`oyd kdk ldurhl jeoaÿï u.ska isÿjk

fufyjr úia;r lr úfYaIfhka u c, W.=,aj, wjYH;dj" l%shdldÍ;ajh yd jeo.;alu

myokak'

uQ,sl joka$ixl,am (Key Words)(

² li< msßhï - waste treatment

² c, uqødj - water seal

² mQ;sl gexlsh - septic tank

² Wrd.ekSï j, - soakage pit

² ks¾jdhq nelaàßhd - anaerobic bacteria

² m%;sl¾u fkdfhÿ - untreated

² wm; c,h - waste water

² li< c,h - foul water

² li< neyer lsÍu - waste disposal

² li< l<ukdlrKh - waste management

² wmjykh - drainage

.=Kd;aul fhojqï (

² úúO li< neyer lsÍfï úê olajk .e,Sï igyka

² mQ;sl gexlsj, rEm igyka$PdhdrEm

² fldïfmdaiaÜ l%u olajk rEm igyka
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we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² úúO li< neyer lsÍfï l%uj, jdis wjdis úia;r lsÍu

² mQ;sl gexlshl l%shdj,sh úia;r lsÍu

² kdk ldurhl fhdok Wmdx. yd iúl=re j,ska li< neyer lsÍfï § we;sjk m%fhdack

úia;r lsÍu

jeäÿr lshùu i|yd (

 wOHdmk m%ldYk fomd¾;=fïka;=j ^2015&" bxcsfkare ;dlaIKfõoh III fldgi  -uQ,sl

f.dvke.s,s ;dlaIKfõoh" .Dyia: c, iïmdok yd li< wmjykh" Y%S ,xldj

² UNEP,(2005) Solid waste management,Volume I, UNEP

² SZAKY T., (2014), Outsmart waste: The Modern Idea of Garbage and How to Think Our

Way Out of It, Berret-Kochler Publishers, California.
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ksmqK;dj 7 ( f.dvke.s,s ie,iqï wkqj" iïu; ñkqï  l%u Ndú; lrñka m%udK ì,a m;a

ilia lr msßjeh .Kkh lrhs'

ksmqK;d uÜgu 7'1 # ie,iqï m;a wkqj iïu; ñkqï l%u Ndú; lrñka m%udK ì,a m;%hla ilia
lrhs'

ld,Éfþo ixLHdj # 12

bf.kqï M, # ² m%udK iólaIlfhl=g w;HjYH jk ,shlshú,s kï lrhs'

² f.dvke.s,a,l f;dard.;a fldgila i|yd iïu; ñkqï l%u wkq.ukh

lrñka m%udK .Kkh lrhs'

² m%udK .Kkh l< jev whs;u i`oyd m%udK ì,a m;%h ilia lrhs'

mdvï ie,iqu i|yd Wmfoia (

´kE u bÈlsÍï jHdmD;shla wdrïN lsÍug m<uq j ta i|yd jk úhou weia;fïka;= lr .;

hq;= fõ' fï i|yd jHdmD;sfha ta ta jev fldgia i|yd jk úhou fjka fjka jYfhka

.Kka ne,sh hq;=h' fï u.ska fhdacs; jHdmD;sfha ie,eiau i|yd fjkalrk ,o msßjehg

wkql+,j ilid .ekSug, fiajdfhdaclhd yg wjia:dj i,id fohs. jHdmD;sh i|yd

fldka;%d;alrejl= f;dard .ekSfï§ ;a Tyqg f.ùï lsÍfï§ ;a fufia fjka fjka jYfhka

jev fldgia uek .ekSu jeo.;a fõ' ta i|yd uQ,sl ±kqula ,nd §u fuu ksmqK;dfõ

mrud¾:hhs'

² boslsÍï jHdmD;shla i|yd ie<iqï lsÍfï isg yd boslr wjika lsÍu olajd mshjr y÷kajd

fokak'

² fldka;%d;alrejl= ,jd jHdmD;sh l%shd;aul lrkafka kï iqÿiq fldka;%d;alrejl= f;dard

f.k fldka;%d;a;=j ndr oSu i|yd ilia l< hq;= kS;suh ,shú,a,la jk fgkav¾ ,shú,a,l

m%Odk wx. fláfhka y÷kajd oS idlÉPd lrkak'

² fldka;%d;a;=jla m%odkh lsÍfïoS mdúÉÑ lrk fgkav¾ ,shú,a,l fldgila f,i m%udK

ì,am;%hl we;s jeo.;alu isiqka iu. idlÉPd lrkak' ta wkqj

- boslsÍug wh;a jev fldgia y÷kd .ekSu ^mQ¾j boslsÍfï wjia:dj olajd wod< fõ&

- ta ta jev fldgia m%udK .ekSu

- jev fldgia uksk iïu; ñkqï Ndú; lsÍu

- jev úia;r ilia lsÍu

- jev fldgiaj, tall ñ, .Kkh

- uq¿ úhou .Kka ne,Su

- ixLHd ì,am; ilia lsÍu

- øjH ,ehsia;=j ilia lsÍu

hk tla tla mshjr y÷kajd fokak

² ´kE u boslsÍï ld¾hhl oS fgkav¾ ,shú,a,l fldgila f,i m%udK ì,am;%hl we;s

jeo.;alu isiqka iu. idlÉPd lrkak' ta wkqj jev whs;u y÷kd .ekSu" m%udK uekSu,

iïu; ñkqï j¾. Ndú; lsÍu, msßjeh .Kkh lsÍu" øjH ,ehsia;=j ilia lsÍu hk lreKq

biau;= lrkak'

² m%udK ì,am;%hla ieliSfï mshjr f,i ñkqï .ekSu" j¾. lsßu" ̈ yq~q m;%hla ieliSu iy

ì,a m;%h ielisu f,i oelaúh yels nj meyeos,s lrkak'

² m%udK ì,am;%hla ilia lrkakd úiska Ndú; lrk wdlD;s

- úuiqï m;$.eg¨ m;%h

- ñkqï m;
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- ¨yq`vq m;

- m%udK ì,a m;

jYfhka wdlD;s y;rla we;s nj;a tu wdlD;s Ndú; lrk wdldrhka ms<sn|j;a y÷kajd

fokak'

² ñkqï m;%hl ñkqï we;=<;a lsÍfï oS ie,lsh hq;= lreKq meyeos,s lrkak'

² Ndú;fha mj;sk iïu; ñkqï l%u .ek oekqj;a lrkak (SLS 573, SMM7, CESMM 4)'

² ñkqï .ekSu i|yd iïu; ñkqï l%u wkq.ukh l< hq;= nj meyeos,s lrkak'

² ir, ie,eiaula lshjd f;areï .ekSug isiqkag iydh fjñka tys m%Odk jev whs;u i|yd

SLS 573 ñkqï l%uh wkqj ñkqï .kakd wdldrh meyeos,s lr isiqkago ir, ie,eiaula

i|yd ñkqï .ekSug wjia:dj i,id fokak'

² ñkqï .ekSu i|yd my; jevfldgia j,ska f;dard.kak'

- w;a;sjdrï ldKq lemSu

- w;a;sjdru

- Wvq yegqfï ì;a;s

- jy<

- lmrdre

- fodr cfk,a

² m%udK ì,a m;%hl m%Odk fldgia f,i

- ñ, kshu lsÍfï mQ¾úldj

- m%d:ñl jev

- uksk ,o jev

- hdjld,sl yd m%d:ñl msßjeh

- idrdxYh

 hk fldgia y÷kajd fokak'

² isiqka úiska ñkqï ,nd.;a jev whs;u i|yd ¨yq~q m;%hla ilia lrk whqre úia;r lr oS

ta i|yd isiqkag wjia:dj ,nd fokak'

² isiqka úiska ilia l< ̈ yq~q m;a Wmfhda.S lr f.k m%udK ì,am;%hla ilia lsÍug isiqkag

iydh jkak'

uQ,sl joka$ixl,am (Key Words)(

² m%udK ì,a m;% - bill of quantities

² iïu; ñkqï l%u - standard method of measurement

² jev whs;u - work items

² ñkqï .ekSu - taking off

² j¾. lsÍu - squaring

² ¨yq~qm;a ilia lsÍu - abstracting

² ñ, kshu lsÍfï mQ¾úldj - pricing preamble

² idrdxYh - summary

² fgkav¾ ,shú,a, - tender document

² úuiqï m; - query sheet

² ñkqï m; - taking off sheet / measurement sheet / dimension sheet

² ¨yqvq m; - abstract sheet

² úia;rd;aul ie,iqï m;% - detail drawing

² m%d:ñl jev - preliminaries

² uksk ,o jev - measured items

² hdjld,sl yd m%d:ñl msßjeh - provisional sums and prime cost sums
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.=Kd;aul fhojqï (

² ie,iqï m;%hla

² úia;rd;aul ie,iqï m;

² ñkqï m;% wdlD;s

² ¨yq`vq m;% wdlD;s

² SLS 573

² SMM 7

² CESMM 4

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² m%udK ì,am;%hl jeo.;alu meyeos,s lsÍu

² iïu; ñkqï l%u wkq.ukh lsÍfï jeo.;alu meyeos,s lsÍu

² ir, boslsÍula i|yd ñkqï m;%" ¨yq~q m;% iy m%udK ì,a m;% ilia lsÍu

jeäÿr lshùu i|yd (

² Seeley I.H, Winfield, (1999), Seeley I.H. ,Building Quantities Explained, 5th Edition, Macmillan,

UK

² SLS 573

² SMM 7
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ksmqK;d uÜgu 7'2 # m%udK ì,a m;%hla wkqj tall ñ, .Kkh lrhs'

ld,Éfþo ixLHdj # 14

bf.kqï M, # ² tall ñ,l wvx.= wx. úia;r lrhs'

² f.dvke.s,a,l f;dard .;a fldgil m%Odk jev whs;uhka i|yd tall

ñ, .Kkh lrhs'

mdvï ie,iqu i|yd Wmfoia (
m%udK ì,am;%hl we;=<;a jev whs;u ñ, lsÍu u.ska hï boslsÍï ld¾hhl msßjeh .Kkh
lsÍu ms<sn| wOHhkh lrùu fuu ksmqK;d uÜgñka wfmalAId flf¾'

² jev whs;u ñ, lsÍfï os iy tall ñ, .Kkh lsÍfï oS wuq øjH" Y%uh iy hka;% i|yd
ish,a, wvx.= ñ, .Kkh lrùfï wjYH;dj meyeos,s lr fokak'

² wuq øjH i|yd ish,a, wvx.= ñ," Y%uh i|yd ish,a, wvx.= ñ, hka;% i|yd ish,a, wvx.=
ñ, .Kkh lsÍfï oS ie,lsh hq;= idOl isiqka iu. idlÉPd lrñka u;=lr .kak' tajd
,ehsia;=.; lrjkak'

² by; i|yka ish,a, wvx.= ñ, i|yd WodyrK imhñka .Kkh lsÍug isiqkag wjia:dj
,nd fokak'

² Y=oaO tall ñ,l" o< tall ñ, w;r fjkialï meyeos,s lrñka tall ñ,g wvx.= jk wx.
y÷kajd fokak'
- øjH ñ, -  Y%uh - Wäia úhoï
-  hka;% -  ,dNdxY
hk wx. i|yka lrkak'

² m%Odk jev whs;u lsysmhla i|yd tall ñ, úYaf,aIKhla lrk wdldrh meyeos,s lrñka
isiqkag tjeks tall ñ, úYaf,aIKhla i|yd wjia:dj ,nd fokak'

² tall ñ," m%udK ì,am;%hg we;=<;a lsÍu" uq`M úhou .Kkh lsÍu meyeos,s lr isiqkag o
tjeks wNHdij, ksr;ùug wjia:dj i,id fokak'

² tall ñ, .Kkh i|yd BSR Ndú;h y÷kajd fokak.

uQ,sl joka$ixl,am (Key Words)(

² ish,a, wvx.= ñ, - all-in rate

² Y=oaO tall ñ, - net unit rate

² o< tall ñ, - gross unit rate

² tall ñ, úYaf,aIKh - analysis of unit rate

² Wäia úhoï iy ,dNh - overhead and profit

.=Kd;aul fhojqï (

² m%udK ì,a m;%" le,alshqf,agr" øjH" Y%uh iy hka;% i|yd ñ, f,aLkhla

² BSR (Building Schedule of Rates)

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² ish,a, wvx.= ñ, .Kkh lsÍu

² Y=oaO tall ñ, iy o< tall ñ, w;r fjki meyeos,s lsÍu

² tall ñ, .Kkh lsÍu

jeäÿr lshùu i|yd (

² SEELEY I.H, WINFIELD, (1999), Seeley I.H. ,Building Quantities Explained, 5th Edition,

Macmillan, UK

² SLS 573

² SMM 7
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mdvï ie,iqu i|yd Wmfoia (  ksIamdok iy jHdmdr ixj¾Okh ioyd wjYH l=i,;d ÈhqKq lr
  .kshs'

ksmqK;d uÜgu 8'1 (  jHdmdr wjia:d úu¾Ykh lrhs'

ld,Éfþo ixLHdj ( 04

bf.kqï M, # ² w.h ks¾udKh lsÍfï§ jHjidhlfhl=f.a ld¾h úia;r lrhs'

² jHjidhl;ajh i|yd wjYH l=i,;d yd wdl,am ixj¾Okh lrhs'

² ksIamdokh yd fj<| fmd< mokï ikao¾Nhkays § jHjidhl;ajfha

id¾:l yd wid¾:l nj úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia (
´kEu rgl fndfyda jHdmdr wdrïNjQj;a" tajdfha id¾:lj bÈßhg .uka .kafka w;f,diaila
muKs'  tfyhska jHjidhlfhl= hkq ljfrlao" Tyqf.a ld¾hhNdrh l=ulao" Tyqf.a l=i,;d yd
wdl,am flfia mej;sh hq;= o hkak;a m%dfhda.sl fj<| fmd< ;=< Tyq lghq;= l< wdldrh
ms<sn| uQ,sl ±kqula isiqkag ,nd §u fuu ksmqK;d uÜgñka wfmalAId flf¾'

²  rgl wd¾Ól ixj¾Okhg odhl;ajh ,ndfok ks¾udKYS,S kfjda;amdok ìys lrñka

id¾:lj  mj;ajdf.k hk jHdmdr wjia:d isysm;a lrñka fyda tjeks wjia:dj, ùäfhda
o¾Yk mka;shg m%o¾Ykh lrñka mdvug m%fõY jkak'

²  id¾:l jHjidhlhka f;arE wjia:d iys; mqj;a m;a ±kaùï yd wod<mska;+r mka;shg bÈßm;a

lsÍfï m%fõYhka f,i fhdod .; yels h'

Wod - ² Construction Industry

² Architectual firm

² Solar/Sustainable/Green energy

² Vehicle accesories, repairs

² Paints, lighting, fabric, furniture

² ks¾udKYS,S kfjda;amdok ìyslsÍu ;=<ska ksIamdokh flfrk NdKavhlg w.hla tl;= ùu

isÿjk wjia:d úuikak'

² ta wkqj jHjidhl;ajh hkak i|yd ye|skaùula bÈßm;a lsÍug wjia:dj i,ikak'

zzjHjidhl;ajh hkq kj fidhd .ekSï yd kj l%u Wmfhda.S lr .ksñka wd¾Ól

jYfhka jeo.;a jk NdKav yd fiajd ksIamdokh lsÍug mqoa.,fhl= i;= yelshdj hs'

ke;fyd;a jHdmdrsl wjia:d ms<sn| j ks¾udKYS,S j y÷kd .ksñka wjodkula orñka

kfjda;amdok ìys lsÍu ;=<ska wd¾Ólj ,dN ,eîu iy iudc iqnidOkh we;s lsÍfï

ls%hdj,sh jHjidhl;ajhhs'ZZ

² rgl mqoa.," iudc yd wd¾Ól ixj¾Okhg jHjidhl;ajh odhl jk whqre ir, j

idlÉPd lrkak'

² fiajd kshqla;sh by< kexùu - iq¿ mßudK fyda uyd mßudK jHdmdr fiajd u.ska

² mdßfNda.sl wjYH;d iemsÍu - kj NdKav yd fiajd u.ska

² ck;djf.a Ôjk ;;a;ajh ÈhqKq lsÍug iydh jk kfjda;amdok ìys lsÍu

² kj NdKav yd fiajd fj<| fmd<g tl;= ùfuka fjf<| fmd< mq¿,a ùu

² id¾:l jHdmdr wjia:d yd ne÷Kq iDcq yd jl% jHdmdr we;sùu

² rgl ksIamdokh jeä ùu ;=<ska o< foaYSh ksIamdokh by< kexùu

² kj ;dlaIKh ìys lsÍu yd iïm;aj, M,odhS;d Ndú;h by< kexùu rgl ixj¾Okhg

iDcqj u odhl ùu
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² ks¾udKYS,S j ìys l< kfjda;amdok id¾:l jHdmdr wjia:d olajd ixj¾Okh lrñka

cd;sl wd¾Ólhg odhl;ajh olajk jHdmdr wjia:d yd tajdg odhl;ajh iemhQjka ms<sn|

j úuikak'

Wod - ² úÿ,s n,an ksIamdokh

² úúO T!IO ksIamdokh

² wdf,amk

² hka;% iQ;% ksmojQ wjia:d

² fï wkqj kj woyia yd kj fidhd .ekSï id¾:l f,i kj ksmehqï njg mßj¾;kh

lsÍug leu;s yd yelshdjla we;s mqoa.,fhla jHjidhlfhl= jk nj idlÉPd lrkak'

² jHjidhlfhl= ye|skaùu i|yd úúO úoaj;=ka úúO w¾:l:k ,nd § we;s nj ksoiqka

weiqßka fmkajd fokak' ta wkqj fmdÿ w¾: ±laùula ,nd §u wiSre nj;a fmkajd fokak'

² fujeks w¾: ±laùï tl;=jla ieliSug u. fmkajkak'

fjkialï fidhñka tajd y÷kdf.k wjia:dkql+, j tajdfha by< m%;sM, ,nkafkl=

jHjidhlfhl= fõ'

-  Peter Drucker  1964

m%d.aOkh yd Y%uh w;r w;rueÈfhl= f,i lghq;= lsÍu jHjidhl;ajh hs'

-  Tlaia*¾â Yío fldaIh -

wúksYaÑ;;dj,g uqyqK §u jHjidhl;ajh hs'

- ßp¾â kekaákÜ -

wjia:djla Wodlrf.k bka m%fhdack .ekSug ixúOdkhla ks¾udKh lrkakd

jHjidlfhls'  wjia:d Wodlrf.k tajd m%fhdackhg .ekSu i|yd ixúOdk ks¾udKh

lsÍfï § iïnkaO jk ish¨ lghq;= iy ld¾hhka jHjidhl;aj ls%hdj,shg we;=<;a fõ'

- ú,shï ä' nhsf.%aõ -

² kj woyia yd kj fidhd .ekSï id¾:l f,i kj ksmehqï njg mßj¾;kh lr jHdmdr

wjia:d f.dvk.k mqoa.,fhls'

² NdKavhl fyda fiajdjl § w.h ks¾udKh lsÍfï § jHjidhlfhl=f.a ld¾h Nd¾h

úuikak'

² kjH;d iïmdokh

ñksia wjYH;d yd Wjukd bgq lsÍug kj NdKav yd fiajd ksIamdokh

Wod - .DyKshkaf.a myiqj i|yd l=vq l< l=¿ nvq ksIamdokh

² ksIamdok idOl ld¾hlaIuj fj<| fmd<g bÈßm;a lsÍug fhdod .ekSu N+ñh" Y%uh"

m%d.aOkh yd jHjidhl;ajh fhdod .;a NdKav yd fiajd ksIamdokh

² jHdmdßl wjia:d y÷kd .ekSu

² ksIamdokh kùlrKh

Wod( ² frdao mqgq ks¾udKh - úúO wjYH;djhkag .e<fmk frdao mqgq ksIamdokh

² lsß fodjk hka;%

² w¾O f,i ieliQ wdydr ksIamdokh

² ksIamdokh i|yd w.h ks¾udKfha ld¾hh id¾:l ùug kï jHjidhlfhl= ;=< ;sìh hq;=

yd ixj¾Okh l< hq;= l=i,;d wdl,am ms<sn| j woyia bÈßm;a lsÍug iydh jkak'

² jHjidhlfhl= i;= .=Kdx. ms<sn| j lreKq /ia lsÍug u. fmkajkak'

² l<ukdlrK l=i,;d

² ie,iqï lsrSu
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² ixúOdkh lsÍu

² kshdukh

² we.hSu

² fm!reI l=i,;d

² wjodkï l<ukdlrKh

² jHdmdr wjia:d y÷kd .ekSu

² ks¾udKYS,S;ajh

² kjHlrKh $ kfjda;amdokh

² l<uKdlrK ls%hdj,sh ixj¾Okh lr .ekSu i|yd jHjidhlfhl= l=i,;d w;am;a lr

.; hq;= wdldrh idlÉPd lrkak'

² jHjidhlfhl= uqyqKq fok wjodkï ;;a;aj wêl ksid jHdmdrh id¾:l lr .ekSu i|yd

ukdj ie,iqï lsÍu jeo.;a jk nj

ta i|yd my; lreKq ie,iqï lsÍu ukdj isÿ l< hq;= nj idlÉPd lrkak'

² ksIamdok idOl yd iïm;a Ndú;h ie,iqï lsÍu

² ksIamdok ls%hdj,sh ie,iqï lsÍu

² ksIamdok m%;sM, ,nd .ekSu ie,iqï lsÍu 

² ixúOdkh lsÍu

wdh;khl b,lal ld¾hlaIu yd M,odhS f,i bgqlr .ekSu i|yd fiajlhka" iïm;a"

ld¾h yd j.lSï w;r úêu;a iïnkaëlrKhla we;s lrñka iïnkaO;djhka f.dvke.Su

ixúOdkh lsÍu hs'

² isÿ l< hq;= ld¾h y÷kd .ekSu

² tajd ksYaÑ; rduqjlg f.dkq lsßu

² bgq l< hq;= hq;=lï yd j.lSï y÷kd .ekSu

² Y%u úNckh

² wdh;khl ixúOdk jHqyh ms<sn| j isiqka ±kqj;a lrkak'

² kshdukh

wdh;khl wruqKq ,.dlr .ekSu i|yd wdh;kfha udkj iïm;a yd wfkl=;a iïm;a

flfrys u. fmkaùu yd fm<Uùu

² ukd ie,eiau yd ixúOdkh mej;=k o id¾:l f,i fufyhùula fkd;snqKfyd;a wod<

wruqKq lrd <`.dúh fkdyels nj fmkajd fokak'

² id¾:l fufyhùula i|yd kdhl;ajh" ikaksfõokh wNsfm%arKh jeks lreKq jeo.;a

jk wdldrh idlÉPd lrkak'

² we.hSu

ilia lrk ,o ie,iqï ksis mßÈ ls%hd;aul jkafkao hkak mÍlaId lsÍu" fjkialï

wef;d;a tajd y÷kd.ekSu" wjYH kï ksjerÈ lsÍu i|yd iqÿiq ls%hdud¾. .ekSu jeks

yelshdj ;sìh hq;= h'

² jHjidhlfhl= ;=< ixj¾Okh úh hq;= my; ±lafjk fm!reI l=i,;d ms<sn| lreKq

/ia lsÍug u. fmkajkak'

² wjodku l<uKdlrKh

² jHjidhlhka uqyqK fok wjodkï ;;a;aj ms<sn|j úuikak'

Wod(  ñ, .Kka úp,k" fiajl Woaf>daIK" fidri;=re ydks ksid jk w,dN" ck;d
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Woaf>daIK" kS;s fr.=,disj, isÿ jk fjkia ùï

² wjodku l<uKdlrKh lr .ekSu i|yd id¾:l jHjidhlfhl= wkq.ukh l<

hq;= ls%hdud¾. ms<sn| j úuikak'

² wjodkï wvq lrk ;SrK .ekSu yd

² rlaIK Wml%u - rlaIKh" wfkHdakH Wmldr lsÍu" wkq.%dyl iïnkaO;d

² yev .eiSu - kj fj<| fmd< lrd hdu fj<| fmd< wdl%uKh

fuys oS .eg¨ldÍ ;;a;aj fyd|ska y÷kd .ekSu yd tajd i|yd úiÿï fidhñka ksjerÈ

;SrK .ekSug yelshdj ;sìh hq;= h'

² jHdmdr wjia:d y÷kd .ekSu

hï .eg¨jlg úi÷ula fyda fuf;la bgq fkdjqkq wjYH;djla fyda Wjukdjla bgqlsÍfï

wjYH;dj u; jHjidhlfhla ;=< jHdmdr woyia ìys úh yels h'  jHdmdr woyila

jHdmdr wjia:djla njg m;a lsÍug jHjidhlhkag l=i,;d ;sìh hq;= h'

² ks¾udKYS,S;ajh

ks¾udKYS,Sj kfjda;amdok ìys lsÍu ;=<ska ksIamdokj,g w.h tl;= lrñka fj<|

fmd< ch .ekSug jHjidhlhdg yelshdj ;sìh hq;= h'

² jHjidhl;aj ,laIK Wm;ska muKla ,efnkakla fkdj w;a±lSï" m<mqreoao ±kqu yd

yelshdj ,nd .ekSfuka o ÈhqKq lr .; yels nj isiqka ±kqj;a lrkak'

² iudchl jHjidhlhka we;s jkafka wd¾Ól" iudÔh" wd.ñl ixialD;sl" foaYmd,k yd

ufkdaúoHd;aul lreKq iuQyhl wfkHdakH iïnkaO;djka u; nj;a" ta wkqj mqoa.,fhl=

;=< jHjidhl;ajh i|yd wjYH l=i,;d ixj¾Okh i|yd mqyqKq lsÍu" ±kqu ,nd §u u.ska

o l< yels nj meyeÈ,s lrkak'

² zzjHjidhl;aj l=i,;d yd wdl,am ixj¾Okh ioyd fhdod.kakd Wmdhud¾. úuikak'

² ksmqK;d ixj¾Ok jevigyka

² ck;d ±kqj;a lsÍï

² jeäysá wOHdmk jHdmD;s

² jD;a;Sh mqyqKQ jevigyka

² ksIamdokh yd fj<| fmd< mokï lr .;a jHjidhl;aj ls%hdldrlïj, id¾:l wid¾:l

nj ms<sn| j lreKq úuikak'

uQ,sl joka$ixl,am (Key Words)(

² jHjidhl;ajh - Entrepreneurship

² l<uKdlrK l=i,;d - Management Skills

² fj<|fmd< mokïlr.;a - Market-oriented

² wjodkï l<uKdlrKh - Risk Management
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.=Kd;aul fhojqï(

² id¾:l jHdmdr wjia:d fmkajk ùäfhda o¾Yk we;=<;a ixhqla; ;eá

² jHjidhl;ajh wdY%s; .%ka: $ iÕrd $ mqj;am;a ,sms

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² jHjidhlhd yd jHjidhl;ajh ye¢kaùu

² jHjidhlfhla i;= l<ukdlrK l=i,;d yd fm!reI l=i,;d úia;r lsÍu

² jHjidhl;ajh i|yd wjYH l=i,;d wdl,am ixj¾Okh l< yels Wmdh ud¾. fhdackd

lsÍu

² ksIamdokh yd fj<| fmd< mokï lr.;a jHjidhl;aj lghq;=j, id¾:l wid¾:l nj

meyeÈ,s lsÍu
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ksmqK;d uÜgu 8'2 # jHdmdr ixj¾Okh iy jHdmdr ls%hdj,sh ioyd wjYH fuj,ï ms<sn| j
úuid n,hs'

ld,Éfþo ixLHdj ( 06

bf.kqï M, # ² fj<| fmd< iólaIKhl l%ufõoh úia;r lrhs'

² úl,am jHdmdr wjia:d y÷kd.ekSu ioyd Y ÿ w ; úYaf,aIKh Ndú;
lrhs'

²  jHdmdr woyila id¾:l jHdmdr fhdackdjla njg mßj¾;kh lrhs'

²  iq¿ mßudK jHdmdrhl l<ukdlrK ls%hdldrlï úia;r lrhs'

²  iq¿ mßudK jHdmdrhl fufyhqï lghq;=j, ld¾hidOkh uekSu ioyd

wjYH .sKqï lghq;=j, wjYH;dj meyeÈ,s lrhs'

mdvï ie,iqu i|yd Wmfoia (

fj<| fmdf<a mj;sk jHdmdr wjia:d y÷kd.ksñka th jHdmdr woyila njg mßj¾;kh lr
iq¿ mßudK jHdmdrhla m%dfhda.sl ;,fha ìyslr .; yels wdldrh ms<sn| j wjYH ±kqu ,nd§u
fuu ksmqK;djfhka wfmalaId flf¾'

² úúO jHdmdr wjia:d ±lafjk rEm$ùäfhda o¾Yk$mqj;am;a PdhdrEm mka;shg bÈßm;a lrkak'

ta weiqßka jHdmdr wjia:djla hkak ioyd ks¾jpkhla bÈßm;a lsÍug idlÉPdjla  fufyhjkak'

² bÈlsÍï jHdmdr (construction business)

² hkaf;%damlrK iemhqïlre (Machinery suppliers)

² w;alï" jdia;= úoHd;aul" Yla;sh  (Textile, Architectural, Energy)

² jHdmdr mßir idOlj, fjkiaùu weiqßka ks¾udKh jk" jHdmdßl idOlj, iyfhda.h ,nd

.ksñka ,dNodhS j jHdmdr lghq;a;l kshe<Sug we;ss bvlv jHdmdr wjia:djla nj ir, j

y÷kajkak'

ke;fyd;a wdfhdaclhdg wjodku orkakdg m%udKj;a m%;s,dNhla ,nd §ug iu;a ld¾hhla

jHdmdr wjia:djla nj y÷kajkak'

² jHdmdr wjia:d yÿkd .ekSu ioyd my; l%ufõo Ndú; l< yels nj fmkajd fokak'

² fj<| fmd< iólaIK (Market Survey)

² Y ÿ w ; (SWOT) úYaf,aIKh

² jHdmdr wjia:d y÷kd.ekSfï l%ufõohla f,i fj<|fmd, iólaIK Ndú;d l< yels wdldrh

idlÉPd lrkak'

zzfj<| fmd< iólaIKhla hkq fj<| fmd< wjia:d yd mj;sk iïm;a we.hSu ;=<ska jvd;a

 WÑ; jHdmdßl wjia:d y÷kd .ekSu i|yd lreKq ,nk iólaIK fõ'ZZ

 fj<| fmd< iólaIKhla jHdmdrhl id¾:l wkd.; meje;au i|yd jeo.;a jk

 nj;a my; wjia:dj, § fj<| fmd< iólaIKh jeo.;a jk nj;a fmkajd fokak'

² fj<| fmd, mj;akd jHdmdßl wjia:d y÷kd.ekSu'

² iïm;a yd fj<| fmd< wjia:d weiqßka jvd;a WÑ; jHdmdßl wjia:dj ;SrKh lsßu'

² fj<| fmd< f;dr;=re wdY%fhka jvd;a u WÑ; jHdmdrh ksYaph lsÍu'

² ;r.lrejka y÷kd.ekSu ;==<ska id¾:lj ;r.ldÍ;ajhg uqyqK §u'
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² iólaIKhl § o;a; yd f;dr;=re ,nd.ekSu i|yd uQ,sl l%u folla wkq.ukh lrk nj

fmkajd fokak'

² m%d:ñl o;a;

jHdmdrfha mj;sk ,smsf,aLk wdY%fhka ,nd.kakd ,o o;a; fyda jHdmdrh úiska u m%:u j;djg

/ialrk ,o o;a; m%d:ñl o;a; fõ'

m%d:ñl o;a; ,nd.; yels l%u

² ksÍlaIK

² mÍlaIK

² iïuqL idlÉPd

² m%Yakdj,S

² oaù;Shsl o;a;

fjk;a mqoa.,hka fyda wdh;k tla /ialrk ,o o;a; kej; m%fhdackhg .kakd úg tajd

oaú;Shsl o;a; fõ'

oaú;Shsl o;a; ,nd.; yels uQ,dY%

² uy nexl= jd¾;dj

² jHdmdrhl jd¾Isl jd¾;d iy fmd;a m;ska ,nd.kakd ,o f;dr;=re

² jHdmdrhl uQ,H m%ldYk ;=<ska ,nk f;dr;=re

² fjk;a wdh;kj, m¾fhaIK jd¾;d mßYS,kh

² fj<| fmd< iólaIKhlska ,nd.; yels f;dr;=re

² wfmalaIs; ksIamdokh i|yd mj;sk b,aÆfï iajNdjh

² fj<| fmdf<a mj;sk ;r.ldÍ;ajh

² fj<| fmd< Odß;dj

² mj;akd fj<| fmd<

² ,nd.; yels fj<| fmd<

² fnodyeÍfï ud¾.j, iajNdjh

² ñf,ys yeisÍu

² mdßfNda.sl yeisÍu

² idOl Wmfhdackh

 fuys§ fj<| fmdf<ys ;ru" N+f.da,Sh jHdma;sh" .kqfokq lrejkaf.a me;slv" wkd.; fj<|

fmd< úNj;dj" .kqfokqlrejkaf.a yeisßu" fj<| fmd< fldgi jeks foa ms<sn|j fidhd n,k

nj meyeÈ,s lrkak'

² fj<| fmd< iólaIKhl§ my; ±lafjk ls%hd wkq.ukh l< yels nj fmkajd fokak'

ksÍlaIKh

² mqoa., yeisÍï" ls%hd ;;a;aj ksÍlaIKh u.ska m%d:ñl o;a; /ialsÍu fuys§ isÿ flf¾'

mÍlaIKhg Ndckh jk mqoa.,hka" ia:dk iïnkaOj jdÑlj iïnkaO fkdfõ'  fï ioyd

hdka;%sl ksrSlaIK fhdod .ekSu l< yelsh'

Wod - CCTV, ùäfhda o¾Yk
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mÍlaIK

² fya;=M, iïnkaOhla fiùu isÿlrhs'  tl iudk mdßfNda.sl lKavdhï fyda fjk;a

mqoa., lKavdhï f;dardf.k tl lKavdhula md,s; lKavdhu fia ;ndf.k wfkla

lKavdhï ioyd fjkia ls%hd fhdojñka ,efnk m%;sM, md,s; lKavdhu iu.

ieiÈh yelsh'

iólaIK

² mj;akd idOl md,khlska f;drj ksIamdokh ms<sn| ±kqu" wdl,am f;aÍu" ñ,g

.ekSfï wdldr" mßfNdack rgdj ms<sn| j mqoa.,hkaf.ka m%Yak lsÍu u.ska m%d:ñl

o;a; ,nd.ekSu fuys§ isÿ flf¾'  fuys§ my; l%u wkq.ukh l< yelsh'

² fm!oa.,sl iïuqL idlÉPd

² m%Yakdj,S

² ÿrl:k idlÉPd

² ù§ iïuqL idlÉPd

² lKavdhï iïuqL idlÉPd

² uKav, iólaIK

² Y ÿ w ; úYaf,aIKh yÿkajkak' (SWOT Analysis)

S - Strength - Yla;Ska

W- Weaknesses - ÿ¾j,;d

O - Opportunities - wjia:d

T - Threats - ;¾ck

fuys § wfmalaIs; ksIamdÈ; fyda fiajdj iïnkaOfhka mj;sk ;;a;ajh yd wkd.;fha § we;s

úh yels ;;a;aj ms<sn|j ixikaokd;aul wOHhkhla lrkq ,nk nj;a tu.ska wkd.;fha we;s

úh yels .eg¨j,g ld¾hlaIu j uqyqKq §fï bvlv we;s lr .; yels nj;a fmkajd fokak'

² Y ÿ w ; úYaf,aIKfha jeo.;alu úuikak'

² jHdmdrhla wdrïN lsÍfï § ta i|yd we;s Yla;Ska" ÿ¾j,;d" wjia:d yd ;¾ck ms<sn| j

úYaf,aIKh l< yelsh'

² ;r.lrejka" mdßfNda.slhska ms<sn| j ±k.; yels ùu'

² jHdmdrh yd tys ;r.lrejkaf.a Yla;Ska" ÿ¾j,;d we.hSug yels ùu'

² ksIamdokh l< hq;= NdKav yd tajd ld¾hlaIu j ksIamdokh yd wf,ú lssÍu ms<sn| j

±k.; yels ùu'

² f;dard.;a jHdmdr wjia:djka i|yd Y ÿ w ; úYaf,aIKh Ndú;fhka Yla;Ska" ÿ¾j,;d yd

wjia:d yd ;¾ck y÷kd.ekSug u. fmkajkak' my; lreKq ms<sn| j wjOdkh fhduq

lrkak'

² Yla;Ska

jHjidhlhdf.a md,khg hg;a ±kgu;aa jHjidhlhd i;=j fmfkkag we;s Yla;Ska

ms<sn| j wjOdkh fhduq lrhs'

Wod( ²  ksIamdÈ;h ms<sn| we;s ukd ±kqu

²  ;dlaIKsl úfYaI{;dj

²  l<ukdlrK w;a±lSï

²  udkj iïm;a
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² ÿ¾j,;d

jHjidhlhdf.a md,khg hg;a" ±kgu;a jHjidhlhd i;=j fmfkkakg we;s ÿ¾j,;d

fj; wjOdkh fhduq lrhs'

Wod( ²  ksIamdÈ;h ms<sn| wvq ±kqu

²  m%d.aOk W!K;dj

²  kqmqyqKq fiajlhka

² wvq w;a±lSï

²  uQ,H l<ukdlrK ±kqu wvqùu

²  fiajl $ fiajH whym;a wdl,am

²  kQ;k ;dlaIKsl l%u iu. wkq.; fkdùu'

² wjia:d

jHjidhlhdf.a md,kfhka mßndysr mßirfha we;s Okd;aul yd jdisodhl idOl ms<sn| j

wjOdkh fhduq lrhs'

Wod ( ²  j¾Okh jk fj<| fmd< b,a¨u

²  ;r.lrejkaf.a ÿ¾j,;d

²  mdßfNda.slhkaf.a Ôjk rgdfõ we;sjk fjkialï

²  mqyqKq Y%ufha iq,n;dj

²  wfmalaIs; ksIamdokh m%dfoaYSh j ys.ùu

²  fj<| fmd< m%fõYhg we;s bvlv

² ;¾ck

jHjidhlhdf.a md,kfhka mßndysrjQ mßirfha we;s iDKd;aul fukau wys;lr idOl

ms<sn|j wjOdkh fhduq lrhs'

Wod ( ²  foaYSh $ úfoaYSh ;r.ldÍ;ajh

²  iajNdúl úm;a

²  há;, myiqlï ÿ¾j,ùu

²  lïlre wiykh jeäùu

²  wuqøjH msßjeh by< hdu

²  fmd,S wkqmd; by< hdu

² f;dard .kakd ksIamdokhka i|yd m%Yakdj,shla ilid mka;sfhau isiqka fldgila fhdodf.k

iólaIKhla isÿ lrkak'  fï ioyd Y ÿ w ; úYaf,aIKh o isÿ lrkak'

² jHdmdr woyila bÈßm;a lr th jHdmdrhla f,i lrf.k hdfï§ isÿ l< hq;= ls%hdj,s m%dfhda.slj

isÿ lsÍu i|yd isiqkg wjia:dj i,ikak'

Wod( ²  f.dvke.s,s bÈlsÍï iy iïnkaê; ksIamdok iy fiajdjka

²  yß; Yla;sh $ ;sridr Yla;Ska Ndú; fiajdjka iemhSu'

²  hdka;%sl ;dlaIKfõohg wod< ksIamdok iy fiajdjka

² ´kEu ld¾hhla id¾:l lsÍug fmr" ie,eiaulg wkqj lghq;= lsÍfuka wod< ld¾hh id¾:l

lr .ekSug yelsjk nj ksoiqka weiqßka idlÉPd lrkak'

² jHdmdr ie,eiaula hkq jHdmdrfha wkd.; wfmalaIdjka ms<sn| úia;rhla iys; wd¾Ól j¾Okh"

ia:djr;ajhg m;a ùu" jHdmdr Yla;Ska we;=¿ ish¨u wx. we.hSulg ,la lrk yd úYaf,aIKh

lrk ,sÅ; ks¾udKhla nj fmkajd fokak'
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² ta wkqj jHdmdrhla wdrïN lsÍu fyda jeä ÈhqKq lsÍu i|yd M,odhS jHdmdr ie,eiaula ;sìh hq;=

nj meyeÈ,s lrkak'

² jHdmdrhlg u. fmkajk is;shula f,i jHdmdr ie,eiau y÷kajkak' fï u.ska jHdmdrfha

wkd.;fha bgq lr .eksSug W;aidy ork b,lal yd ta i|yd <`.d úh yels wdldrh" ta i|yd

wjYH iïm;a fudkjd o hkak fmkajkq ,nk nj meyeÈ,s lrkak'

² tfiau wdrïN lrk fyda mq¿,a flfrk jHdmdrhlg uqo,a ,nd .ekSu yd fhoùu fmkakqï

flrk ,sÅ; f,aLkhla f,i o jHdmdr ie,eiau m%fhdackj;a nj meyeÈ,s lrkak'

² jHdmdr ie,eiau ms<sn| j my; lreKq idlÉPd lrkak'

² M,odhS jHdmdr ie,eiaula u.ska jHdmdrh wdrïN lsÍu" jeä ÈhqKq lsÍu ioyd fyda jHdmdrh

isÿlrk fjk;a ld¾hhka i|yd;a ud¾f.damfoaY ie,eiau yd m%d.aOkh fiùu i|yd jeo.;a

f;dr;=re ks¾udKh lr.ekSug bjy,ajk lreKq we;=<;a j ;sîu'

² jHdmdr ie,eiau" jHdmdrfha iajNdjh fyda m%udKh fkd;ld ´kE u jHjidhlfhl= úiska

ilid.; hq;= ,shú,a,ls'

² fyd| jHdmdr ie,eiaula tljr ieliSu l< fkdyels w;r th wjia:d lSmhl § jeäÈhqKq l<

hq;= fohla nj fmkajd fokak'

² jHdmdr ie,eiau

² jvd fyd| ;SrK .ekSu

² ixúê; ls%hd;aul ie,eiaula iemhSu

² Kh imhkakka iu. .KqfoKq lsÍug wjYH fuj,ula ùu i|yd m%fhdackj;a nj idlÉPd

lrkak'

² f;dard.;a iq¿ mßudK jHdmdrhla i|yd jHdmdr ie,eiaula ieliSu i|yd u. fmkajkak' my;

lreKq ms<sn| j wjOdkh fhduq lrkak'

zziq¿ mßudK jHdmdrhla hkq fiajlhka ixLHdj 6-49 ka muK isák úêu;a l<ukdlrK

  ls%hdj,shla iys; jHdmdrhla nj meyeÈ,s fõ'ZZ ^fjk;a ks¾jpk o mj;S'&

² ta wkqj iq¿ mßudK jHdmdrhla i|yd f;dard.;a woyila jHdmdrhla f,i l%shd;aul lsÍug

wjYH jHdmdr ie,eiau ilia lrkak'

² uq,a msgqj

fuys my; f;dr;=re we;=<;a lsÍu u.ska wjYH wjia:djl jHdmdßlhd yd iïnkaO lr

.ekSu myiq fõ'  uq,a msgqfõ jHdmdr ie,iqu hkak i|yka úh hq;= w;r

² ku yd jHdmdr kduh

² ,dxPkh

² ,smskh

² ÿrl:k wxlh

² *elaia wxlh

² Bfï,a ,smskh

² Èkh

² mgqk

ie,eiau ;=< we;s wx. mdGlhdg myiqfjka fidhd .ekSug u. fmkaùu mgqk u.ska isÿ

flf¾'  jHdmdr ie,eiafï ish¨ msgq wxlkh lr th mgqfkys i|yka úh hq;=h'
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² úOdhl idrdxYh

fï u.ska iuia; ie,eiau ms<sn| j woyila ,nd .; yels jk fia ilid ;sìh hq;= h'

jHdmdr ie,eiau lshùug fmr úOdhl idrdxYh lshùu fndfyda wdfhdaclhka isÿ lrhs'

jHdmdr yelshdj uek ne,Su" jHdmdrfha iajNdjh ±k .eksu" ÈhqKqjg we;s úNjh ;SrKh

lsßug fuh WmldÍ fõ'

úOdhl idrdxYh jHdmdr ie,eiafï m<uq fldgi jqjo th ,súh hq;af;a wjidkhg h'

úOdhl idrdxYfha msgq tlla fyda folla w;r úh hq;= w;r jHdmdr ixl,am" jHdmdrfha

j¾;udk ;;a;ajh" wdrïNfha§ ;;a;ajh" m%Odk ysñlrejka .kqfokqlrejka" uQ,H wjYH;d"

jHdmdrfha ksIamdok m%Odk; u ch.%yK o fuys we;=<;a l< hq;=h'

² jHdmdr úia;rh $ NdKavh yd fiajd úia;rh

² jHdmdrfha ±lau fyj;a o¾Ykh

² fufyjr

² b,lal yd wruqKq

² bÈßm;a lrk NdKav

² iemhqïlrejka

² fj<| fmd< wjYH;dj

² jHdmdßl woyi i;H;djhlska hqla; jk wdldrh

² jHdmdrfha j¾;udk ;;a;ajh

² jHdmdrfha wkd.; YlH;d

² jHdmdrh w;am;a lr f.k we;s úúO fj<| fmd< fldgia

² fj<| fmd< fyda l¾udka; úYaf,aIKh

.Kqfokqlrejkaf.a wjYH;d ms<sn| j flá úia;rhla we;=<;a l< yel sh' m%udKj;a iy

j¾Okh jk m%udKj;a .Kqfokqlrejka jHdmdrh i;=j isák nj;a" ;r.ldÍ;ajh uOHfha

jqj o wf,úh id¾:l lr.; yels nj;a wdfhdaclfhl=g fyda fjk;a md¾Yjhlg wjfndaO

lrùu ioyd m%udKj;a f;dr;=re iemhSu wjYH fõ'  fj<| fmd< ;;a;ajh" mdßfNda.slhd

fjk;a md¾Yj" fjf<| fmd< b,lal" wf,úlrK Wml%u" fuys we;=<;a úh hq;=h'

² ksIamdok ie,eiau

jHdmdrfha ksIamdokh mj;sk ;;a;ajh fyda tys j¾Okh iïmQ¾K lsßu ioyd jHdmdrh i;=

ie,iqï úia;r fuys wvx.= úh hq;=h'

² ksIamdokh isÿ lrk wdldrh

² Wmfhda.S lr .kakd ;dlaIKh

² ,nd.; hq;= m%ñ;s

² .=Kd;aul o¾Yl

² fiajdj ,nd fok wdldrh

² fiajl wjYH;d yelshdj

² wjYH hka;% iQ;%

² Odß;dj

² wf,úlrK ie,eiau

wf,úlrK ie,eiau" tkï mßudj" ñ," fnodyeÍu yd wf,ú m%j¾Okh ms<sn| j lreKq

±laúh hq;= w;r fïjd ioyd msßjeh ioyka l< hq;=h'
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² udkj iïm;a ie,eiau

jHdmdrhl l<ukdlrK lKavdhu yd jHdmdr wrUd mj;ajdf.k hdug wjYH wfkla Y%u

odhl;ajh ms<sn| j úia;r lsßu fuys § wruqKq flf¾'

² j¾Ok$ ixj¾Ok ie,eiau

NdKavh$ fiajdfõ j¾Okh$ ixj¾Okh ie,iqï iy.; j bÈßm;a l< hq;=h'  ta i|yd

jehjk úhoï" WmfoaYl .dia;= kS;s yd fjk;a jD;a;sh .dia;= o we;=<;a l< hq;=h'

² l<ukdlrK ie,eiau

² ixúOdk jHqyh

² l<ukdlrK uÜgï

² n,;, yd j.lSï mejfrk wdldrh

² ikaksfõok l%ufõoh

² ;r.ldÍ;aj úYaf,aIKh

² ±kg mj;sk ;r.ldÍ jHdmdr

² bÈßfha§ we;s jk ;r.ldß;ajh

² ;r.lrejkaf.a Yla;s $ ÿ¾j,;d

² ;u jHdmdrhg we;s wjia:d yd ;¾ck

² ;r.hg uqyqK fok Wml%u

² uQ,H ie,eiau

m%d.aOk wjYH;dj imqrd.kakd wdldrh

² m%d.aOk jHqyh

² uqo,a m%jdyhkaf.a yeisÍu

² w;sf¾l f;dr;=re $ Wm.%ka:h

² wjodku y÷kd.ekSu yd tajdg uqyqK §ug mshjr f.k we;s wdldrh

² wkd.; wdfhdaclhka ,nd.ekSfï yelshdj

² f;dard.;a NdKavhg fyda fiajdjg wod< j iq¿ mßudK jHdmdrhla i|yd jHdmdr ie,eiaula

ms<sfh, lsÍug u. fmkajkak'

² iq¿ mßudK jHdmdrhl uQ,sl l<ukdlrK ls%hdldrlï ms<sn| f;dr;=re wOHhkh lr ta ms<sn|

jd¾;djla ieliSug isiqkg u. fmkajkak'  ^Tn jHdmdr ie,eiau ieliQ jHdmdr fhdackdjg

wkqrEmj& my; lreKq ms<sn| j wjOdkh fhduq lrkak'

² ie,iqï lsÍu

² ixúOdkh

² kshdukh

² we.hSu

² ie,iqï lsßu

jHdmdrhla bÈßfha§ <.dlr .ekSug wfmalaId lrk wruqKq" mrud¾: bgqlr .ekSug wod<

Wml%u" m%;sm;a;s kS;sÍ;s ls%hdud¾. wdÈh ;SrKh lsßfï ls%hdj,sh ie,iqï lsÍuhs'

ie,iqïlrKfha jeo.;alu úuikak'



107

13 fY%AKsh bxcsfkare ;dlaIKfõoh

.=re ud¾f.damfoaYh

² ixúOdkh lsÍu

ieliQ ie,iqï id¾:lj ls%hd;aul lsÍu i|yd udkj yd udkj fkdjk iïm;a j,ska Wmßu

m%fhdack .ekSug fiajlhka iïm;a" ld¾h yd j.lSï w;r úêu;a iïnkaëlrKh ixúOdkh

hs'

ixúOdkh jHqyh" iïm;a imhd .ekSu" ld,h yd uqo,a fjkalr .ekSu" ms<sn| j wjOdkh fhduq

l< hq;=h'

² kshdukh

wdh;khl wruqKq <.dlr .ekSu ioyd wdh;kfha udkj iïm; yd wfkl=;a iïm;a flfrys

u. fmkaùu yd fm<Uùu wruqKq flf¾'  fuys § kdhl;ajh" ikaksfõokh yd wNsfm%arKh hk

lreKq ms<sn|j ie,ls,su;a úh hq;=h'

² we.hSu

ilialrk ,o ie,iqu ksis mßÈ ls%hd;aul jkafkao hkak mÍlaId lr fjkialï we;akï tajd

y÷kdf.k ksjerÈ lsÍu i|yd wjYH ls%hdud¾. .; hq;=h'

² iq¿ mßudK jHdmdrhlg .sKqïlrKfha wjYH;dj h

² jHdmdrfha .KqfoKq igyka lsÍu ;=<ska wu;l ùï fyda w;miqùï wjulr .; yels ùu'

² wdodhï nÿ f.ùï jeks kS;suh wjYH;djka imqrd,Sug

² bÈß jHdmdßl lghq;= ie,iqïlr mj;ajd .ekSug

² jHdmdr ,dNh fyda w,dN ;;a;ajh ms<sno uek ne,Sug
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  ,dN fyda w,dN m%ldYhl $ f,aLkhl ir, wdlD;sh

jHdmdrfha ku ''''''''''''''''''''''''''''''''''''''''

'''''''''' Èfkka wjika udih ioyd ,dN fyda w,dN m%ldYh $ f,aLkh

úl=Kqï wdodhu $fiajd wdodhu     xxx

úl=Kqï msßjeh ^úl=Kq NdKav .;a ñ< $ úl=Kq NdKav

j, ksIamdok úhou $ fiajd i|yd msßjeh&            (xxx)

o< ,dNh fyda w,dNh$ fj<| ,dNh fyda w,dNh     xxx

fjk;a wdodhï

fldñia wdodhu        xxx

nexl= fmd,S wdodhï                xxx

f.dvke.s,s l=,S wdodhï        xxx

,o jÜgï        xxx

úúO wdodhï       xxx        xxx

     xxx

mßmd,k úhoï

fiajl jegqma  xx

fiajl w¾: idOl wruqo,a odhl;ajh  xx

fiajl Ndrldr wruqo,a odhl;ajh  xx

úÿ,sh  xx

ÿrl:k  xx

c, ì,am;a  xx

f.dvke.s,s l=,S  xx xx

fnodyeÍï úhoï

úl=Kqï fldñia úhoï  xx

m%pdrK úhoï  xx

fnodyeÍï r: l=<S  xx

fnd,aKh  xx

ÿka jÜgï  xx xx

uQ,H úhoï

nexl= Kh fmd<S  xx

whsrd fmd<S  xx

l,a nÿ fmd<S  xx

nexl= .dia;=  xx

fplam;a w.re .dia;=  xx xx

fjk;a úhoï

f;d. ydks úhoï xx

uqo,a jxpd xx

mß;Hd. úhoï xx xx       (xxx)

Y=oaO ,dNh fyda w,dNh      xxx
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uQ,sl joka (Key words)

² jHdmdr wjia:d - (Business Opportunities)

² Y ÿ w ; úYaf,aIKh - (SWOT Analysis)

² fj<| fmd< iólaIK - (Market Surveys)

² jHdmdr ie,eiau - (Business Plan)

² iq¿ mßudK jHdmdr - (Small Scale Business)

.=Kd;aul fhojqï

² ish¨ ixrpl iys; jHdmdr ie,eiau

² jHdmdr wjia:d ms<sn| ,sms wvx.= mqj;am;a" i.rd" ,sms

;lafiarelrKh yd we.hSï ks¾Kdhl

² jHdmdr wjia:d y÷kd.ekSu ioyd fj<| fmd< iólaIK yd Y ÿ w ; úYaf,aIKh Ndú;

lsÍu

² jHdmdr woyila jHdmdr fhdackdjla njg m;a lsÍu

² iQ¿ mßudK jHdmdrhl l<ukdlrK ls%hdldrlï úia;r lsÍu
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ksmqK;d uÜgu 8'3 # jHdmdrhla mj;ajd f.k hdu i`oyd wjYH há;, myiqlï úu¾Ykh lrhs'

ld,Éfþo ixLHdj # 03

bf.kqï M, # ² jHdmdrhla mj;ajdf.k hdu i`oyd ,nd .; yels Wmldrl fiajdj,
ld¾hh úia;r lrhs'

² jHdmdr ls%hd;aul ùfï § kS;s$fr.=,disj, ld¾h iy wjYH ls%hdud¾.
úia;r lrhs'

mdvï ie,iqu i|yd Wmfoia (

jHdmdrhla id¾:lj lrf.k hdug wjYH úúO fiajd yd myiqlï y÷kajd foñka" tajd jHdmdr

i|yd odhl jk wdldrh;a" tu.ska ,efnk m%fhdack ms<sn| j wjYH ±kqu ,nd§u fuu ksmqK;djfhka
wfmalaId flf¾'

Tn jHdmdrhla wdrïN lsÍug woyia lrkafka kï ta i|yd Tng iemsßh hq;= wjYH;d fudkjd
oehs úuiñka mdvug msúhkak' jHdmdrh wdrïNl< miq th id¾:lj mj;ajd .ekSfï jeo.;alu
o meyeos,s lrkak'

² my; igyk mka;sfha m%o¾Ykh lrkak'

jHdmdr kS;sÍ;s fr.=,dis uQ,Huh ukdixúOdkh

Business Regulations financial logistics

² jHdmdrhla wdrïNlr mj;ajdf.k hdfï oS wjOdkh fhduq l< hq;= lreKq ,ehsia;=jla ieliSug
isiqkg wjia:dj fokak'

Wod( m%d.aOkh" wod< kS;s fr.=,dis" mj;ajd.; hq;= ,shlshú,s" mdßfNda.sl wdrlaIdj ;yjqrelsÍu
fiajl $ lïlre iqnidOkh" ksIamdokj, w.h tl;= lsÍu" .nvdlrKh" m%jdykh" rlaIKh"
ikaksfõokh

² jHdmdrhla wdrïNlr id¾:l f,i mj;ajdf.k hdu i|yd iydhjk uQ,sl fN!;sl myiqlï
há;, myiqlï f,i y÷kajd fokak'

² jHdmdrhla wdrïN lsÍfï oS yd mj;ajd.k hdfï ls%hdj,sh ld¾hlaIu lsÍu yd myiq lsÍu i|yd
iydhjk úúO fiajd Wmldrl fiajdjka nj idlÉPd u.ska meyeos,s lrkak'

² jHdmdr wdrïN lsÍfï oS yd mj;ajd.k hdfï oS Wmldrl fiajdjla f,i uQ,Huh myiqlï
iemhqu ms<sn| j my; ud;Dld Tiafia lreKq fiùug u. fmkajkak'

² uQ,Huh myiqlï

² Kh

² laI%øKh

² l,anÿ

² jHdmdrhl wdrïNhg fukau mj;ajdf.k hdfïoS o m%d.aOkh wjYH nj;a uQ,H myiqlï
imhk rdcH fyda fm!oa.,sl nexl= fukau fjk;a uQ,H wdh;k u`.ska ta i|yd wjYH fiajd
,nd.; yels nj;a idlÉPd lrkak'

² jHdmdrh i|yd wjYH uQ,H myiqlï

² ;ukaf.a b;=reï u`.ska

² oekg jHdmdrfha ;sfnk ,dNh u`.ska

² Kh f,i uQ,H myiqlï ,nd .ekSu u.ska imqrd .; yels nj idlÉPd lrkak'
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Kh

² wkd.;fha hï oskl fmd<shla iu. Kh imhkakdg kej; f.ùug tl`.;djla u; hful=
,nd.kakd hï jákdlula f,i "Kh" y÷kajkak'  ^wkd.;fha f.ùfï úYajdih u;"
f.ùulska f;drj f.ùug fmr NdKav yd fiajd ,nd .ekSu "Kh" kï fõ&

² Kh hkq o fj<| fmd,la nj;a" tkï uqo,a i|yd hï uqo,la f.jd uqo,a ,nd.ekSu isÿlr
nj;a" fmd,sh f,i i,lkq ,nkafka m%d.aOkh ,nd .ekSu i|yd jk úhou nj;a meyeos,s
lrkak'

² jHdmdßl lghq;=j,g" bvï" f.dvke.s,s" hka;%" WmlrK jeks ia:djr j;alï w;am;alr
.ekSug;a tosfkod lghq;= mj;ajd .k hdug;a uqo,a wjYH fõ' fuu uqo,a  wjYH;d imqrd
.ekSug uQ,H yelshdj fkdue;skï Kh ,nd .kak isÿ l< yels h' nexl= fyda uQ,H wdh;k
u`.ska Kh iemhSu isÿlrhs' ld,h mokï lrf.k Kh wdldr folls'

² flá ld,SK Kh

jirlg wvqld,hl oS ksoyia l< hq;= Kh flá ld,Sk Kh fõ'

Wod( j.d Kh" NdKav f;d. ñ,oS .ekSu

² os.=ld,Sk Kh

jirlg jvd jeä ld,hloS ksoyia l< hq;= Kh os.=ld,Sk Kh kï fõ

Wod( hka;% iQ;% ñ,g .ekSu

laIqø Kh

² wvqwdodhï ,dNS" /lshd úrys; fyda wem ̂ Collateral& ;eìh fkdyels mqoa.,hska fyda mqoa.,
lKavdhula i|yd ^fjk;a uQ,H myiqlï ,nd;fkdyels& Kh myiqlï ,ndoSug i|yd
mj;sk nexl= fyda fjk;a uQ,H wdh;k u`.ska ls%hd;aul jk Kh fhdackd l%uh;a f,i
laI%ø Kh y÷kajkak' ̂Microfinance&

² laI%ø Kh myiqlï ,nd oSu m%Odk jYfhka isÿ jkqfha l=vd mßudK jHdmdr jHjHdilhka
i|yd nj;a ta i|yd fya;=jk my; lreKq o idlÉPd lrkak'

² l=vd mßudK jHjidhlhka i|yd m%d.aOk úhoï .eg¨jla ùu ̂ scarcity of capital&

² fuu jHdmdrj, wjodku jeä ksid i|yd Kh imhkakka iq¿ mßudK jHdmdßlhka ms<sn|
j ;nd we;s úYajdijka; nj wvq ksid Kh ,nd .ekSu i|yd .eg¨ we;s ùu'

² Kh b,a¨ïlrekag ,shlshú,s lghq;= wmyiq ùu ̂ documentation&

² fï ksid by; m%d.aOk ys`.;djg ms<shula f,i iq¿ mßudK jHdmdr i|yd laI%ø Kh
Ndú;jk nj fmkajd fokak'

² fuu Kh ,nd fok l%uh úfYaIs; jk w;r wem wjYH fkdfõ'

² îc" hka;% iQ;%" fmdfydr" ksjdi l=,S f.ùu jeks ld¾hhla i|yd fhdod .; yels h'

Wod ( úúO uq,H wdh;k -( iajhx /lshd m%j¾Ok Kh fhdackd l%u ^fi!Nd.H Kh
fhdackd l%uh ^BOC&" os<sÿlu msgqoelSfï laIqø Kh fhdackd jHdmD;sh'&

l,anÿ

² l,anÿ ̂ Leasing& ms<sn| my; lreKq wjOdkh lrkak'

² .ekqïlrefjl=g wjYH lrk j;alula ,nd .ekSu i|yd l,anÿ imhkakd iu`. nÿ .ekqï
lre we;s lr .kakd .súiqu l,anoao kï fõ'

² j;alula noaog ñ, oS .ekSul oS Bg wjYH uq,HuH myiqlï imhk uQ,H wdh;k úfYaIh
l,anÿ iud.ï kï fõ' fïjd úYd, jákdlulska hq;a foafmd, ñ,oS .ekSu i|yd fláld,Sk
yd os.=ld,Sk Kh imhka wdh;k fõ'

² .súiqu hgf;a l=,sh f.ùu u;a j;a;g nÿ fokakd j;alfï kS;HkQl+, whs;sh r|jd .kakd
w;r nÿ .ekqïlrej tys ika;lh yd Ndú;h ysñfõ'

² jHdmdßlhkag jákdlñka jeä hkaf;%damrK" fudag¾ jdyk" jD;a;Sh WmlrK" ld¾hd,
WmlrK jeks j;alï tljr ñ, oS .ekSug wmyiq ksid fuu j;alï w;am;a lr .ekSug
jdKsc nexl= $ l,anÿ iud.ï u`.ska wjYH myiqlï imhk ,nhs'
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² fuys oS pxp, foam,la nÿ .súiqula hgf;a ksYaÑ; ld,hlg Ndú; lsÍug ,nd oSu isÿ lrhs'

² .súiqug wkqj tys jákdlu jdßl jYfhka f.jkq ,nhs' fï ksid úYd, uqo,la tljr
wdfhdackh fkdlr j;alï ,ndf.k tajd Ndú; lsÍfï jrm%ido jHdmdßlhdg ysñ fõ'

² we;eï wjia:dj, nÿ uqo, jdßl jYfhka .súi.;a ld,h ;=< f.jd wjika lr j;alï
w;am;a lr .ekSfï whs;sh o jHdmdßlhdg we;'

² noaO ysñlula mej;Su úfYaI ,laIKhls' ̂ joint ownership&

² jHdmdr wdrïNfha oS yd mj;ajd f.k hdfï oS jeo.;ajk fr.=,dis ms<sn| j lreKq fiùug u`.
fmkajkak'

² fj<| fmd< yd ksIamdol ls%hdj,sh mqrdjg u mdßfNda.slhd fuka u ksIamdolhd hk fofokdgu
fi; ie,iSu fr.=,dis u`.ska wfmalaId lrk nj fmkajd fokak' fï i|yd úúO kS;s Í;s" wK
mk;a ls%hd;aul lsÍu rch u`.ska isÿlrhs'

² lsreï ñkqï" fi!LHdrlaIdj" lïlre kS;s" úfoaY fj<| m%;sm;a;s ñ," wka;¾ cd;sl .súiqï o
jHdmdr flfrys n,mEï we;s lrhs' kj ksmehqïlrejkag isÿjk widOdrK je<elaùug nqoaêuh
foam< mk; y÷kajd oS we;'

² hï ixúOdkhla" ls%hdldrlula fyda moaO;sfhla md,kh lsÍu fyda mj;ajdf.k hdu i|yd
n,mdk uQ,O¾u ^kS;suh n,h rys; fyda iys;& fr.=,dis nj fmkajd fokak'

² jHdmdr wdrïN lsÍu iy mj;ajd .k hdfïoS jeo.;ajk my; ud;Dld ms<sn| wjOdkh fhduq
lrkak'

² ñ, md,kh

² lïlre kS;s

² mdßfNda.sl wdrlaIdj

² ;;a;aj iy;sllrKh

² ñ, md,kh

ñ, md,kh mdßfNda.slhdg fuka u ksIamdolhdg jeo.;afõ' ñ, WÉpdjpkh u.ska fj<|
fmd< wl¾ukHùu j<lajd .ekSu i|yd fhdodf.k we;s fr.=,dis u.ska fj<|fmd< mj;ajd.k
hdu isÿl< yelsh' we;eï wjia:dj, rch u`.ska hï hï NdKav úlsKSh yels Wmßu ñ,la ;SrKh
lrkq ,nhs' úfoaY fj<|du ksid we;sjk ñ, WÉpdjpkh o je<elaùu l< hq;= h'

Wod ( 1939 wxl 39 orK ñ, md,k wd{d mk; yd fr.=,dis

  2003 wxl 9 orK mdßfNda.sl lghq;= ms<sn| wêldß mk; idOdrK fj<| fldñIka iNd
  mk;

² lïlre kS;s

lïlre kS;s jHdmdrhl oS jeo.;a jk wdldrh ms<sn| j lreKq /ialsÍug Wmfoia ,nd fokak'

² lïlrejla$fiajlhla jevlrk mßirh yd Tjqkaf.a iqrlaIs;;dj ms<sn| fr.=,dis fuys
oS jeo.;afõ'

Wod( 1942 wxl 45 ork l¾udka; Yd,d wd{d mk;

1934 wxl 19 orK lïlre jkaos wd{d mk; - lïlrejkaf.a jev lrk meh .Kk
oelafõ'

Regulation of employement & Remuneration act No 19 of 1954 (SOES)

w;sld, oSukd i|yd kS;s

jev lrk mßirh i|yd jk kS;s

lïlre wdrlaIK kS;s
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² mdßfNda.sl wdrlaIdj

mdßfNda.sl wdrlaIdj i|yd jk fr.=,dis$ffk;sl miqìu ms<sn|| lreKq /ialsÍug isiqkag u.
fmkajkak'

² jHdmdr ;r`.ldß;ajh jeäùu ksid fj<| fmd< ch .ekSu i|yd úúO fj<| fmd< úIudpdr
Wmfhda.S lr.kSu isÿùu ksid mdßfNd.slhdg hï ÿIalr;djkag uqyqKq mEug isÿ fõ' fï ksid
mdßfNda.slhkaf.a whs;sjdislï iq/lsSu i|yd kS;sÍ;s f.k taug rchg isÿfõ' fuys oS kS;suh
wdjrK mkjd mdßfNda.sfhl= oekqj;a lsÍu mdßfNda.sl wdrlaIdj f,i ye|skafõ'

Wod( NdKav ;;a;ajh nd, lsÍu" wmñY%Kh" lsreï ñkqï wl%ñl;d" jeros m%pdrK újD; wd¾Ólh
 ksid úúO NdKav rg ;=<g f.k tAu yd tajdfha m%ñ;sh md,kh wmyiqùu mdßfNd.slhdf.a
 oekqu wvqlu

² ;;a;aj iy;sllrKh

jHdmdrhla mj;ajd.; hdfï oS Wmldrl fiajdjla f,i ;;a;aj iy;sllrKh ms<sn| j lreKq
fiùug u`. fmkajkak'

Wod( SÇ, ISO, HACCP ldnksl ;;a;aj iy;sllrKh ̂ Organic certification&

² ck;djg yd mßirhg wdrlaIdldÍ jk mßos ksIamdok isÿ lsÍu

Wod( wdrlaIdldÍ jev lrk mßirh

;sridr nj

mßirh wdrlaId lsÍu

² jHdmdrhla mj;ajd.k hdu i|yd Wmldrl fiajdjla f,i m%f,aLkh ̂documentation& jeo.;alu
yd ta iïnkaO f;dr;=re fiùug u`. fmkajkak'  my; ud;Dld ms<sn| j wjOdkh fhduq
lrkak'

² ,shdmosxÑ lsÍu

² wdkhk f,aLk

² wmkhk f,aLk

² iy;sllrKh

² ,shdmosxÑ lsÍu

jHdmdrhla ,shdmosxÑ lsÍfï oS jHdmdr kduh kS;s.; lsÍu i|yd ,shdmosxÑ l< hq;= nj fmkajd
fokak' jHdmdrhla ,shdmosxÑ lsÍfuka my; m%;s,dNh ,efnk nj fmkajd fokak'

² jHdmdr whs;sh ;yjqreùu

² jHdmdrhg wkkH;djla ,eîu

² Kh ,nd.ekSfï myiqj

² jHdmdrhla f,i lghq;= lsÍfï oS ms<s.ekSula we;sùu

² rdcH wkq.%yh ,eîug iqÿiqlulaùu

² kS;suh /ljrKh ,eîu

² wdkhk f,aLK

NdKav wdkhk l%shdj,sh ff;kslj isÿ lsÍfï oS wjYHjk ,sÅ; fr.=,dis fuys oS jeo.;ajk
nj meyeos,s lrkak'

² msgráka f.kajk oE ms<sn|j úYajdikSh;ajh ;yjqre lsÍu fuhska wruqKq flfrk nj
oelaùug ksoiqka bosßm;a lrkak'

Wod ( nÿ f,aLk

ixhq;sh ms<sn| f,aLk
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² wmkhk f,aLk

wmkhkh isÿlrk NdKav i|yd wod< ,shlsú,s jeo;afõ'

Wod( ksfrdaOdhl iy;sl

² iy;sllrKh

wd¾Ól ls%hdj,shla f,i fj<|du iqug lsÍu i|yd iy;sllrKh jeo.;a fõ' tu.ska ksIamdokfha
úYajdikSh;ajh ;yjqrejk w;r NdKavj, ffk;sl Ndjh o iqrlaIs; fõ'

Wod( Packaging

Labelling

² ukd ixúOdkh Logistics

 fj<| fmd<l we;s m%d:ñl ksIamdok ^Primary Products& i|yd wjYHfkdjqk o" fj<| fmd<
ls%hdldß;ajhg wjYH wfkl=;a fiajdjla iïnkaëlrKh yd ia:djrj mj;ajd .ksñka" mdßfNda.sl
wjYH;d iemsÍfï ls%hdj,sh ukd ixúOdkh hgf;a i,ld n,hs'

my; lreKq ms<sn|j wjOdkh fhduq lrkak'

² m%jdyk

² .nvdlrKh

² m¾fhaIK yd ixj¾Okh

² m%jdyk

 lsishï ia:dkhl isg ;j;a ia:dkhlg NdKav yd fiajd f.khdu yd wod< mßir ;;a;aj
m%jdykh f,i y÷kajkak'

² Wmldrl fiajdjla f,i m%jdykh jeo.;a ld¾hNdrhla bgqlrk nj meyeos,s lrkak'

² ksIamdok lghq;= i|yd wuqøjH kshñ; fj,djg ,nd oSu

² fiajl m%jdykh

² ksIamdol ld¾hlaIuj fnod yeÍu

Wod - uyd ud¾." ÿïßh ud¾." .=jka ud¾." c,ud¾.

² kuq;a tla tla fj<| fmd< i|yd wjYH m%jdyk fiajd fjkiajk nj meyeos,s lrkak'

tkï ksIamdokhg wod< j m%jdyk fiajd iqúfYaIS úh hq;= nj meyeos,s lrkak'

² .nvdlrKh

jHdmdrj, meje;aug .nvd lsÍu jeo.;a wdldrh ms<sn| j lreKq bosßm;a lsÍug wjia:dj
i,ikak'

² jHdmdrhlg wjYH wuqøjH fuka u ksñ NdKav mßyrkfhaoS .nvd jeo.;aùu'

² ksIamdos; NdKavh wkqj .nvd fjkia úh hq;= fõ'

² ksIamdol ls%hdj,sh wLKavj lrf.k hdu

² b,a¨u iemhqu iu;=,slj mj;ajd.; hdu

² ksIamdol lghq;= ld,Skj isÿjk wjia:dj, tajd /ialr ;eîu

² f;d. /ialr ;nd.ekSu

² iqúfYaIs ld,j, fj<| fmd, b,a¨u iemsÍu
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² m¾fhaIK yd ixj¾Ok

iDcqju fj<| fmd<g wod< ke;sjQj;a NdKavhl fj<| fmd< meje;au i|yd m¾fhaIK yd
ixj¾Okh jeo.;ajk nj fmkajd fokak'

² iq¿ yd uOH mßudK jHdmdßlhka fjkqfjka foAYSh iïm;a yd fj<| fmd< ms<sn|j m¾fhaIK
mj;ajd m%;sM, ,ndoSu m¾fhaIK u`.ska isÿjk nj meyeos,s lrkak'm¾fhaIK fiajdjla u`.ska
bgqflfrk ld¾hka ms<sn| f;dr;=re fiùug iydhjkak'

² ksIamdokh l<hq;= NdKav yd fiajd y÷kd .ekSu

² ksIamdok msßjeh wvql< yels ud¾.

² ksIamdolfha .=Kd;auh j¾Okh l< yels wdldrh

² fj<| fmd< ysoei ;yjqre lr.;yels wdldr

² kj ;dlaIK Wml%u

² ñ, ;SrKh yd fiajl ld¾hlaIu;dj oshqKq lsÍu

m¾fhaIK fiajd imhk wdh;k i|yd WodyrK lsysmhla

² ld¾ñl ixj¾Ok uKav,h

² cd;sl bxcsfkare m¾fhaIK yd ixj¾Ok wdh;kh

² cd;sl weiqreï uOHia:dkh

² úYajúoHd, moaO;sh

² rlaIKh

jHdmdrhla i|yd rlaIKh wjYH;dj ms<sn| lreKq bÈßm;a lsÍug bv i,id fokak' rlaIKh

u.ska jHdmdrfha wjodku wvq lsÍug yels nj meyeÈ,s lrkak'

² rlaIKh u.ska my; jdis jHdmdrhlg ,efnk nj meyeÈ,s lrkak'

² jHdmdrhg .skafkka" fidr i;=rkaf.ka" .xj;=frka jeks ydks fjkqfjka uQ,Huh
/ljrKhla ,nd .;yels ùu

² rlaIKh u.ska jHdmdrfha wLKav meje;aula mj;sk nj meyeÈ,s lrkak'

² jHdmdßlhdf.a j.lSï mj;skjdkï ta j.lSï i|yd o rlaIKhla ,nd .; yels nj
meyeÈ,s lrkak'

² ikaksfõokh

jHdmdßl lghq;=j,§ ikaksfõokfha we;s jeo.;alu meyeÈ,s lrkak'

² fiajH fiajl iïnkaO;d mj;ajd .ekSu i|yd

² wf,ú" m%j¾Ok lghq;= ioyd

² fj<| .KqfoKqj,§ wod< md¾Yj w;r woyia yqjudrelr .ekSu ioyd

² udkj yd fN!;sl iïm;a ukdj l<ukdlrKh lsÍu i|yd
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ikaksfõokh isÿ lrk l%u

² l:d lsÍu

² idlÉPd

² ÿrl:k

² ,smsh

² iSkqj

² .=jka úÿ,sh

² rEmjdysksh

² ±kaùï

² *elaia

² Bfï,a

² wka;¾cd,h

uQ,sl joka$ixl,am (Key Words)(

² Wmldrl fiajd - supporting services

² l,anÿ - leasing

² lïlre kS;s - Labour laws

² ukd ixúOdkh - Logistics

² m%f,aLkh - Documentation

² fr.=,dis - Regulation

.=Kd;aul fhojqï (

² Wmldrl fiajd ms<sn| m;%sld" i`.rd" fmd;am;a

² nexl=j,ska ksl=;alr we;s Kh iïnkaO m;s%ld

² l,anÿ iud.ï ksl=;alr we;s w;a m;s%ld

² mdßfNda.sl wdrlaIl mkf;a msgm;a

² lïlre kS;s oelafjk ,sms$fmd;a

² ksfrdaOdhk mk;a

we.hSu yd ;lafiarelrKh i|yd Wmfoia (

² jHdmdrhla mj;ajd.k hdug wjYH Wmldrl fiajd y÷kd .ekSu

² jHdmdrhla mj;ajd.k hdfïoS wkq.ukh l<hq;= fr.=,dis y÷kd.kSu

² wdkhk" wmkhk f,aLkj, wjYH;dj oek.ekSu

² jHdmdrhla mj;ajd.k hdfïoS m%jdyk" .nvd iy m¾fhaIKj, jeo.;alu meyeos,s lsÍu'
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bxðfkare ;dlaIK fõoh
 13 fY%aKsh

m%dfhda.sl ls%hdldrlï








