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gzpg;ghsu; ehafk; mtu;fspd; nra;jp

Njrpa fy;tp Mizf;FOtpdhy; Kd;nkhopag;gl;l Njrpa fy;tp ,yf;Ffis mile;J

nfhs;tijAk; nghJj; Nju;r;rpfis tpUj;jp nra;J nfhs;tijAk; mbg;gil Nehf;fhff;

nfhz;L mg;NghJ fhzg;gl;l cs;slf;fj;jpd; mbg;gilahd ghltpjhdj;ij etPdg;gLj;jp

vl;L tUl Row;rp Kiwahd Gjpa Nju;r;rp kl;lg; ghltpjhdj;jpd; KjyhtJ ghfj;jpid

2017k; Mz;L Njrpa fy;tp epWtfj;jpdhy; ,yq;ifapy; Muk;gg; gpuptpYk;> ,ilepiyf;

fy;tpj; JiwapYk; mwpKfQ; nra;ag;gl;lJ. Ma;Tfspd; %yk; ,dq;fhzg;gl;l tplaq;fSk;

fy;tp njhlu;ghf gy;Jiwrhu;e;j fy;tpayhsu;fspdhy; Kd;itf;fg;gl;l Kd;nkhopTfisAk;

mbg;gilahff; nfhz;L Nkw;nfhs;sg;gl;l ghltpjhd gFj;jwpT thjj;jpid mbg;gilahff;

nfhz;l nrw;ghl;bd; ngWNgwhf ghltpjhdr; Row;rpapd; ,uz;lhk; ghfk; 2015k; Mz;bypUe;J

fy;tp Kiwapy; Muk;gpf;fg;gl;Ls;sJ.

,e;jg; gFj;jwpTthj eilKiwapd; fil epiyapy; ,Ue;J cau;epiy tiu midj;Jg;

ghlq;fspYk; xOq;FgLj;jg;gl;l Kiwapy; Nju;r;rpfis tsuj;njLg;gjw;fhf> fPopUe;J Nky;

Nehf;fp eilKiwg;gLj;jg;gLk; mZFKiw gad;gLj;jg;gLfpwJ. xNu ghlj;jpd;

cs;slf;fj;jpid Vida ghlq;fspYk; kPz;Lk; ghtpg;gjidf; Fiwg;gjw;fhfTk;> ghlj;jpd;

cs;slf;fq;fis kl;Lg;gLj;Jtjw;fhfTk;> nraw;gLj;jf;$bajhd khztu; ikag; ghltpjhdk;

xd;iw cUthf;Fk; Nehf;fpYk; fpilahd xUq;fpizg;ghdJ gad;gLj;jg;gl;Ls;sJ.

ghlj;ijj; jpl;lkpLtjw;F Mrpupau;fspw;F> mtu;fsJ tFg;giwf; fw;gpj;jy;fis

topg;gLj;Jtjw;F mtrpakhd topfhl;Ljy;fis toq;Ftjw;fhfTk;> jq;fisf; fw;wy; -

fw;gpj;jy; nraw;ghLfspy; nghUj;jg;ghl;Lld; <LgLj;jpf; nfhs;tjw;fhfTk;> tFg;giw

mstPLfisAk; kjpg;gPLfisAk; nghUj;jkhfg; gad;gLj;jpf; nfhs;tjid Nehf;fkhff;

nfhz;L Gjpa Mrpupau; topfhl;b E}y;fs; mwpKfg;gLj;jg;gLfpwJ. ,e;j topfhl;b E}y;fs;>

Mrpupaiu xU nghUj;jg;ghLila Mrpupauhf tFg;giwapy; nraw;gl itf;fpd;wJ. ,e;j

topfhl;b E}y;fspD}lhf> Mrpupau;fs; jq;fs; khztu;fspd; Nju;r;rpfis tsu;j;njLf;fj;

Njitahd ju cs;sPLfisAk;> nraw;ghLfisAk; jhq;fshfNt njupe;njLf;Fk;

Rje;jpuj;jpidAk; ngw;Wf;nfhs;fpd;wdu;. tpje;Jiuf;fg;gl;l ghlg;gug;Gf;fspd; ghupa Rikfs;

,y;yhnjhopf;fg;gLfpwJ.

,g;Gjpa Mrpupau; topfhl;b E}y;fs; KOg;gad;ghL cilaitahtjw;F> fy;tp

ntspaPl;lhsu;fspdhy; ntspaplg;gLk; tpje;Jiuf;fg;gl;l ghl E}y;fspd; cr;rg;gad;ghl;bid

ngw;Wf;nfhs;tJ mtrpakhfpd;wJ. ,g;Gjpa gFj;jwpTthj ghltpjhdj;jpdJk;> Gjpa Mrpupau;

topfhl;b E}y;fs;> Gjpa ghlE}y;fspdJk; mbg;gilf; Fwpf;Nfhs;> khztu;fis Mrpupau;

ikaf; fy;tpapypUe;J tpLtpj;J> nraw;ghLfSld; $ba khztu; ikaf;fy;tpapid

eilKiwg;gLj;jf;$ba fy;tp Kiwikapdhy;> g+Nfhs njhopy; re;ijfSf;Fj; Njitahd

Njur;rpfSk; jpwd;fSk; kpf;f kdpj tsj;jpid toq;ff;$ba khztu;fspd; vz;zpf;ifapid

tpUj;jp nra;af;$bajhapUj;jNyahFk;.

,e;jr; re;ju;g;gj;jpy; ,e;epWtfg; Nguitapd; mq;fj;jtu;fSf;Fk;> fy;tp mYty;fs;

rigapd; mq;fj;jtu;fSf;Fk; Gjpa ghlj;jpl;lk;> Mrpupau; topfhl;b E}y;fspd; cUthf;fj;jpw;Fg;

gq;fspg;Gr; nra;j tsthsu;fSf;Fk; kw;Wk; ,t;Taupa Nehf;fj;jpw;fhf mu;g;gzpg;Gld;

gzpahw;wpa midtUf;Fk; vdJ ed;wpfisAk; tho;j;Jf;fisAk; njuptpj;Jf; nfhs;fpd;Nwd;.

fyhepjp jpUkjp B. V. Mu;. [ae;jp FzNrfu>

gzpg;ghsu; ehafk;>

Njrpa fy;tp epWtfk;.

iii
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gpujpg; gzpg;ghsu; ehafj;jpd; nra;jp

2013 [_iy khjk; Kjy; 250 ghlrhiyfspy; nraw;gLj;jg;gl;L tUfpd;w

njhopDl;gtpay; ghlj;Jiwapd; ghlnkhd;whfpa nghwpapay; njhopDl;gtpay; ghlk;> khzt

khztpfsplk; njhopDl;gtpay;  gw;wpa mwpT> jpwd; kl;Lkd;wp njhopDl;g cyfpy; fhzg;gLk;

Njitfs; kw;Wk; tiuaiwaw;w tha;g;Gf;fis ,dq;fhz;gjw;Fk; Vw;w ey;y re;ju;g;gkhf

mikfpd;wJ.

,j; Njitiag; ghlrhiyj; njhFjpapy; ntw;wpfukhf epiwNtw;Wtjw;F Mrpupau;fspd;

gq;fspg;G ,d;wpaikahjjhFk;.

,e;j Mrpupa tfpghfj;ij ntw;wpfukhdjhf;fpf; nfhs;tjw;Fupa J}z;LNfhyf

gadgLj;jf; $bathW ,t; Mrpupau; topfhl;bahdJ jahupf;fg;gl;Ls;sJ. vd;gij kfpo;r;rpAld;

njuptpj;Jf; nfhs;fpd;Nwd;.

ghlj;ijj; jpl;lkpLk; NghJk; Kd;itf;Fk; NghJk; ,t; Mrpupau; topfhlbapy;

Fwpg;gplg;gl;Ls;s mwpTWj;jy;fis Mrpupau;fs; mt;thNw gad;gLj;j KbAnkdpDk;

Mrpupau;fspd; Mw;wy;> khztu;fspdJ> ghlrhiyapdJk; Vw;wj;jho;T gpuNjr Njitfs;

Mfpatw;Wf;Fg; nghUj;jg;ghlhf mikaj;jf;f tifapy; GJikfisg; GFj;jpg; gy;tifikAld;;

ghlj;ijj; jpl;lkpLk; Rje;jpuk; MrpupaUf;F cs;sJ.

,e;j Mrpupa topfhl;bia Mf;Ftjpy; gq;fspg;Gr;nra;j midtUf;Fk; ,e;jr;

re;ju;g;gj;jpy; vdJ ed;wpiaj; njuptpj;Jf;nfhs;fpNwd;.

vk;. vg;. v];. gP. [atu;jd

gpujpg; gzpg;ghsu; ehafk;

tpQ;Qhd njhopDl;gg; gPlk;

Njrpa fy;tp epWtfk;



gzpg;G ( fyhepjp uP.V.Mu;.N[. FzNrfu

gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;.

topfhl;ly; ( vk;. vg;. v];. gP. [atu;jd

gpujpg; gzpg;ghsu; ehafk;

tpQ;Qhd njhopDl;gg; gPlk;> Njrpa fy;tp epWtfk;

Nkw;ghu;itAk; ghlj; jiyikj;JtKk; ,izg;Gk; (
jpU. vd;. B. Nf. nyhf;Fypad

gzpg;ghsu;> njhopDl;g fy;tpj; Jiw> Njrpa fy;tp epWtfk;.

jpUkjp. [P. Nf. fkNf

tpupTiuahsu;> njhopDl;g fy;tpj; Jiw> Njrpa fy;tp epWtfk;.

fiyj;jpl;lf;FO (

jpU. vd;. B. Nf. nyhf;Fypad gzpg;ghsu;>

njhopDl;g fy;tpj; Jiw> Njrpa fy;tp epWtfk;.

jpU. V. B. ee;jNrd fy;tpg; gzpg;ghsu; (njhopDl;gk;)> Xa;Tepiy> fy;tp mikr;R.

fyhepjp. vy;.vd;. tpjhdfk Mur;rpNf rpNu~;l tpupTiuahsu;> nghwpapay; gPlk;>

nkhwl;Lit gy;fiyf; fofk;.

fyhepjp. uP.vd;. tpf;ukMur;rp rpNu~;l tpupTiuahsu;> nghwpapay; gPlk;> U`{D gy;fiyf;fofk;.

fyhepjp V.vk;.Mu; [P mjgj;J rpNu~;l tpupTiuahsu;> nghwpapay; gPlk; Nguhjidg; gy;fiyf; fofk;

fyhepjp V.vk;. Krhjpf; rpNu~;l tpupTiuahsu;> nghwpapay; gPlk; njd;fpof;Fg; gy;fiyf; fofk;

fyhepjp [P.gp. rFuh rpNu~;l tpupTiuahsu;> [atu;jdGu gy;fiyf;fofk;.

fyhepjp b.tP.gp. gpurhj rpNu~;l tpupTiuahsu;> tptrhag; nghUshjhu kw;Wk; tpahghu

Kfhikj;Jtg; gPlk; Nguhjidg; gy;fiyf; fofk;

fyhepjp vr;.rP.gP. fUzhNrd rpNu~;l tpupTiuahsu;> nghwpapay; gPlk; W`{D gy;fiyf; fofk;

fyhepjp Nf.vd;. mNgrpq;` rpNu~;l tpupTiuahsu;> nghwpapay; gPlk;> ,yq;if jfty; njhopDl;g .

fyhepjp vk;.v];. kypf ngNuuh rpNu~;l tpupTiuahsu;> nghwpapay; gPlk;> ,yq;if jfty; njhopDl;g

epWtdk;.epWtfk;

fyhepjp rpNuhkp fUzhuj;d rpNu~;l tpupTiuahsu;> nghwpapay; gPlk;> ,yq;if jfty; njhopDl;g

epWtdk;.

fyhepjp nlud;];; nuq;fuhR rpNu~;l tpupTiuahsu;> nghwpapay; gPlk;> U`{D gy;fiyf; fofk;;.fyhepjp

vk;.b.<.Nf. Fzjpyf rpNu~;l tpupTiuahsu;> Gtpr;rupjtpay; gPlk;> rg;ufKt gy;fiyf; fofk;

jpU gP.[P.Mu;.vd;.I G];n]y;y rpNu~;l tpupTiuahsu;> Gtpr;rupjtpay; gPlk;> rg;ufKt gy;fiyf; fofk

jpUkjp. v];.vy;. nyhf;Fypad rpNu~;l tpupTiuahsu;> fzpdp tpQ;Qhd gPlk;> ,yq;if jfty; njhopDl;g

epWtdk;.

jpU. N[. Muparpq;` rpNu~;l MNyhrfu; (njhopDl;gk;) Xa;Tepiy> njhopDl;gf; fy;Y}up>

kUjhid.

jpU. Mu;.vk;. ee;jdFkhu Xa;Tngw;w gpujp mjpgu;> njhopDl;gf; fy;Y}up> uj;kyhd.

jpU. V.V. etuj;d MNyhrfu;: ,yq;if njhopDl;g fy;tpapayhsu; Nrit juk; ii njhopDl;gf;

fy;Y}up> kUjhid.

jpU. Nf.V.v];.v];. [arpq;f tpupTiuahsu;> nghwpapay; njhopDl;g epWtdk;> fl;Lehaf;f

jpU. N[.V.A+.v];.Nf.[atPu k`nghy gapw;rp Kfhikahsu;> Xa;tpepiy.(jP kw;Wk; ghJfhg;G) ,yq;if

JiwKf mjpfhurig.

jpU. lg;ypt;.uP.N[. Nahfhde;j tpupTiuahsu;> nghwpapay; njhopDl;g gaapw;rp epWtdk;> fl;Lngj;j.

jpU. vy;.gP.fhkpdp FzNRfu Rw;whly; Kfhikahsu;> Xa;Tepiy> If;fpa ehLfs;  mikak;> nfhOk;G-

07.

jpU. vr;. nthf;];yp ngNuuh Mrpupa MNyhrfu;(njhopDl;gk;) Xa;Tepiy

tyaf; fy;tp mYtyfk;> rpyhgk;.

jpU. gP.b. Mupatq;r Mrpupau;> (njhopDl;gk;) khiw rpj;jhu;j;j tpj;jpahyak;> ntypfk.

jpU. N[.Mu;. yq;fhGu Mrpupau;> (njhopDl;gk;) fpup/tpf;ukrPyh k.tp. fpupcs;s.

v



vi

jpUkjp. rP.Nf. uj;dhaf;f Mrpupau;> (nghwpapay; njhopDl;gtpay;) kj;jpa kfh tpj;jpahyak;> k`ufk.

jpUkjp. Mu;. vk;.vd;.v];.nrdtpuj;d Mrpupau; Nrit>(nghwpapay; njhopDl;gtpay;) typrpq;` `up];re;u

tpj;jpahyak;> mDuhjGuk;.

jpU. lg;spA+.v];.Mu;. gpNukjpyf Mrpupau;> rpupGu kj;jpa fy;Y}up> rpupGu

jpUkjp b.lg;ypt; uJfk Mrpupau; > (nghwpapay; njhopDl;gtpay;) NfhjkP kfspu; ghlrhiy> nfhOk;G

jpUkjp. gP.V.b.vd;.b. [ajpyf Mrpupau;> (nghwpapay; njhopDl;gtpay;) Ntju k.tp. nghy;f];Xtpl;l.

jpU. vd;.b.vd;. jpNd~; Mrpupau;> (nghwpapay; njhopDl;gtpay;) = ehf Njrpa ghlrhiy> ehcy.

khj;jis.

jpUkjp. <.Mu;.I.rP.Nf. vlk;ghty Mrpupau;> (nghwpapay; njhopDl;gtpay;) Rtu;z[ae;jp Njrpa ghlrhiy>

Nffhiy.

jpUkjp. tP.v];. vjpuprpq;` Mrpupau;> (nghwpapay; njhopDl;gtpay;) = Nutj  kfh tpj;jpahyak;>

klhLfk.

jpUkjp v];.v];.Mu;. [arpq;` Mrpupau; > (nghwpapay; njhopDl;gtpay;) rpaNd Njrpa ghlrhiy> njhk;Ng.

jpUkjp V.vk;.V.vk;.gp. myfpatd;d Mrpupau; > (nghwpapay; njhopDl;gtpay;) uj;dhtyP kfspu; fy;Y}up> fk;g`.

jpUkjp. b.Nf.vd;.b. mkurpq;` Mrpupau;> (nghwpapay; njhopDl;gtpay;) ll;yp Nrdhdhaf;f tpj;jpahyak;

Njhyq;fKt.

jkpo; nkhopngau;g;G

jpU. vk;.vr;.V.Mu;. [pd;dh Mrpupa MNyhrfu; (njhopDl;gk;). xa;Tepiy> tyaf; fy;tpg; gzpkid>

khtdy;iy.

jpU. vk;.Mu;.vk;. eth]; Mrpupa MNyhrfu;> (njhopDl;gk;) tyaf; fy;tpg; gzpkid> khj;jiw

jpU. vk;.V.vk;. ̀ {it]; Mrpupau;> f/t/my;rgh k.tp. tj;Njnfju. nghy;nfhy;y.

jpU. vk;.v];;.vk;. Kdt;tu; gpujp mjpgu;> Nk.khfk;ePu; tp[auj;jpdk; ,.k.f. ePu;nfhOk;G.

jpU. tP. n[aNjtd; Mrpupau;> kl;/k.Nk/Kjiyf;Flh k.tp.

fzpdp tbtikg;G

jpU. V.Nf.vk;. K];dp Mrpupau;. kfpe;j uh[gf;~ fy;Y}up> khj;jiw

jpU. V.Nf.vk;. ig]u; mjpgu;> Nf/kht/my;-[yhy; fdp~;l tpj;jpahyak;> nflNgupa> muzhaf;f.

jpU. vk;.vr;. md;rhj; Mrpupau;> Nf/kht/]h`puh Njrpa ghlrhiy> khtdy;iy.



Mrpupau; topfhl;biag; gad;gLj;Jtjw;fhd mwpTWj;jy;fs;

'nghwpapay; njhopDl;gtpay; ghlj;jpd;fPo; 13Me; juj;Jf;nfdj; jahupf;fg;gl;Ls;s

,e;j Mrpupau; topfhl;b %yk; tFg;giwapDs; EioaKd;du; ghlj;jJf;fhd Maj;jq;fisr;

nra;Jnfhs;tjw;Fk;> tFg;giwapy; ghlj;ijf; fl;bnaOg;Gtjw;Fkhd cj;Njr

mwpTWj;jy;fis MrpupaUf;F toq;Ftjw;fhd Kaw;rpnaLf;fg;gl;Ls;sJ.

mjw;fika ghlj;ij Muk;gpf;f Kd;du;. ngw;Wf;nfhs;sNtz;ba fw;wy; rhjdq;fs;>

cgfuzq;fs;> kw;Wk; nghUl;fs; njhlu;ghd G+uz tpsf;fj;ij Kd;dNu ngw;W>

Njitahdtw;iw Maj;jg;gLj;jp> tFg;giwapy; ghlj;ijf; fl;banaOg;Gtjw;F ,f;ife;E}y;

JizahFk; vd vjpu;ghu;f;fg;gLfpwJ.

vt;thwhapDk;  ,q;F jug;gl;Ls;s mwpTWj;jy;fs;  mrpupaUf;Fupa xU topfhl;ly;

khj;jpuNkahFk;. ,jd;gbNa nraw;gLjy; mtrpankd ,q;F fUjg;gltpy;iy. Mf;fj;jpwDs;s

MrpupaUf;Fg;  ghlj;jpl;lj;jpy; jug;gl;Ls;s Nju;r;rpfs; khztuplj;Nj tsu;r;rpailAk;tifapy;

GJikg;ghl;Lld; ghlj;ij Kd;itf;fyhk;. Mrpupaupd; Mf;fj;jpwd;> mDgtq;fs;> khztupd;

cs;shu;e;j Mw;wy; kl;lk;> ghlrhiyapy; fhzg;gLk; trjpfs; Mfpatw;Wf;fika ghlj;ijf;

fl;bnaOg;GtJ kpfg; nghUj;jkhdjhFk;. mjw;fhf MrpupaUf;Fg; G+uz Rje;jpuk; cz;L

vd;gijAk; ,q;F Fwpg;gpLfpNwhk;.

vii
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mwpKfk;

cyfpy; ifj;njhopy;;kakhf;fk; Vw;gl;lJld; kdpjdJ ngsjpf tsj; NjitAk;
gbg;gbahf mjpfupj;J te;Js;sJ. ,j;Njitia epiwT nra;tjw;fhff; Nfhug;gLk; cw;gj;jpg;
nghUl;fs;> kw;Wk; cgfuzq;fSf;fhd cw;gj;jpj;Jiwapd; ghupa tsu;r;rp fhzg;gl Ntz;Lk;.
cw;gj;jp Ntiyfspd;NghJ jpl;lkply;> cw;gj;jpr; nrad;Kiwapidj; jahupj;jy;> cw;gj;jp
nra;tjw;fhd nghwpapay; fUkq;fs; Nghd;W gapw;rpngw;wtu;fsJ  gq;fspg;Gk; ,jw;Fj;
Njitg;gLfpd;wJ.

 Vjhtnjhd;iw mikf;Fk; my;yJ cw;gj;jp nra;jypd;NghJ Fbrhu; njhopDl;gtpay;>
nghwpKiwj; njhopDl;gtpay;> kpd; kw;Wk; ,yj;jpudpay; njhopDl;gtpay; Mfpa
ghlj;Jiwfspy; xd;wpw;F Nkw;gl;l ghlj;Jiwfspd; gq;fspg;igg; ngwNtz;bAs;sJ vd;gij
ghlj;Jiwfspy; ntspaplg;gl;Ls;s cw;gj;jpfisg; guPl;rpg;gjd;%yk;  cWjpg;gLj;jpf;
nfhs;syhk;.

NtiyAyfpw;F> gapw;rpAk; mwpT+l;lKk; ngw;w Copau;fs; mtrpankd;gJ fz;$L.
NtiyAyfpw;Fg; gpuNtrpf;Fk;NghJ Fwpj;jnjhU ghlj;Jiw rhu;e;j mbg;gil nghwpapay;
mwpitg; ngw;wpUg;gij tplg; gy Jiwfs; rhu;e;j ve;jputpay;; mwpitg; ngw;wpUg;gJ
gad;kpf;fjhifahy; ,yq;ifapy; ghlrhiy Kiwikapy; eilKiwg;gLj;Jtjw;fhf cau;ju
tFg;Gf;fspy; nghwpapay; njhopDl;gtpay; vDk; ,g;Gjpa ghlk; mwpKfg;gLj;jg;gl;Ls;sJ.

nghwpapay; njhopDl;gtpay; ghlkhdJ Fbrhu; njhopDl;gtpay;>nghwpKiwj;
njhopDl;gtpay;> kpd; kw;Wk; ,yj;jpudpay; njhopDl;gtpay; Mfpa %d;W ghlj;JiwfspdJk;;
xUq;fpizg;G ehl;bw;Fg; nghUj;jkhd tifapy; jpl;lkplg;gl;L Kd;itf;fg;gl;Ls;sJ. ,jd;
fhuzkhf NtiyAyfpw;F ciog;ghspfs; EioAk;NghJ nghUj;jkhd nghUl;fisj; njupT
nra;tjwFk;> rupahd El;g Kiwfspy; gupr;rak; ngWtjw;Fk; tpQ;Qhd G+u;tkhd nrad;Kiw
mwpitg; ngWtjw;Fk; re;ju;g;gq;fs; cUthf;fg;gl;Ls;sd.

,yq;ifg; gy;fiyf;fofq;fspy; EioAk; khztu;fSf;F ,g;ghlj;JiwapD}lhf
cau; fw;ifiag; ngw;Wf; nfhs;tjw;F Vw;wthwhd ghlnewpfis Nkw;nfhs;tjw;F
gy;fiyf;fofq;fs; ,zq;fpAs;sik ,k;khztu;fSf;Ff; fpilf;fg;ngw;w xU ghf;fpakhFk;.
,jd;%yk;; cau;ju tFg;Gf;fspy; nghwpapay; njhopDl;gtpay; ghlj;Jiwapy; fw;Fk;
khztu;fSf;Fg; gy;fiyf;foff; fw;if%yk; nghwpapay; njhopDl;gtpay; ,skhzpg;
gl;lj;ijg; (B E T.) ngwf;$ba trjp nra;ag;gl;Ls;sJ. gy;fiyf;fof EioTf;fhd tha;g;Gf;
fpilf;fhj khztu;fSf;fhf gy;fiyf;foff; fy;Y}up>  njhopy;El;gtpay; fy;Y}up kw;Wk;
jdpahu; fy;tp epWtdq;fspy; Nkyjpf fw;wy; eltbf;iffSf;fhd tha;g;Gf;fs; jw;nghOJ
cUthf;fg;gl;Ls;sd.

nghwpapay; njhopDl;gj;Jiwapy; mlq;Ffpd;w Fbrhu; njhopDl;gtpay;> nghwpKiwj;
njhopDl;gtpay;> kpd; kw;Wk; ,yj;jpudpay; njhopDl;gtpay; Mfpa %d;W ghlj;Jiwfs;
njhlu;ghfg; ghlrhiy kl;lj;jpy; khztu;fSf;F toq;fg;glTs;s Nju;r;rpfSk; mjD}lhf
mwpe;J nfhs;s Ntz;baJk; G+uzg;gLj;jpf;nfhs;sg;gl Ntz;ba ghlg; gug;Gf;fs;
jahupf;fg;gl;Ls;s ghlj;jpl;lj;jpd; %yk; Kd;itf;fg;gl;Ls;sd. ,g;ghltplaq;fis mwpKiw
uPjpahfTk; nrad;Kiw uPjpahfTk; ngw;Wf;nfhLf;Fk;NghJ Mrpupau; topfhl;bapy;
Fwpg ;g plg ;gl ;Ls;s fw ;wy; fw;gpj ;jy; nray;KiwahdJ Fwpj ;j Nju ;r ;r piag;
ngw;Wf;nfhLg;gjw;fhff; ifahsj;jf;f xNunahUKiw  vdf; fUj Kbahjhifahy; Mrpupau;
,jidtpl ntw;wpfukhd NtW mZFKiwfisg; gad;gLj;jpAk; fw;wy; fw;gpj;jiy
Nkw;nfhs;s KbAk;. ,jd;fhuzkhf ghlrhiy Kiwikapy; nghwpapay; njhopDl;gtpay;
ghlj;ij kpfTk; gaDWjpkpf;f tifapy; khztu;fsplj;jpy; nfhz;Lnrd;W cupa Nju;r;rpfisg;
ngw;Wf; nfhLg;gjw;F vjpu;ghu;f;fg;gLfpd;wJ. 2017Mk; Mz;L Kjy; mKy;gLj;jg;glTs;s
jpUj;jpaikf;fg;gl;l ghlj;jpl;lj;jpw;F mika ,g;ghlj;jpl;lkhdJ jahupf;fg;gl;Ls;sJ.

ix



02. Njrpa nghJ ,yf;Ffs;
Njrpa fy;tp KiwikahdJ> jdpegu;f;Fk; r%fj;jpw;Fk; nghUj;jkhd ngUk;ghyhd

Njrpa ,yf;Ffis miltjw;Fj; jdpegu;fSf;Fk; FOtpdUf;Fk; cjtp nra;jy;

Ntz;Lk;.

fle;j fhyq;fspy; ,yq;ifapd; ngUk;ghyhd fy;tp mwpf;iffSk; Mtzq;fSk;

jdpegu; NjitfisAk; Njrpa NjitfisAk; epiwT nra;tjw;fhf ,yf;Ffis

epu;zapj;Js;sd.  rkfhyf; fy;tp mikg;Gf;fspYk; nrad;KiwfspYk;

ntspg;gilahff; fhzg;gLk; gytPdq;fs; fhuzkhf> epiyNgWila kdpj tpUj;jpapd;

vz;zf;fUj;jpl;l tuk;gpDs; fy;tpapD}lhf milaf;$ba gpd;tUk; ,yf;Fj;

njhFjpapid Njrpa fy;tp Mizf;FO ,dq;fz;Ls;sJ.

I. kdpj nfsutj;ijf; fz;zpag;gLj;jy; vDk; vz;zf;fUf;fs; Njrpag;gpizg;G>

Njrpa KOik> Njrpa xw;Wik> ,zf;fk;> rkhjhdk; vd;gtw;iw Nkk;gLj;jy;

%yKk; ,yq;ifg; gd;ikr; r%fj;jpd; fyhrhu NtWghl;bid mq;fPfupj;jy;

%yKk; Njrj;ijf; fl;b vOg;GjYk; ,yq;ifau; vDk; milahsj;ij

Vw;gLj;jYk;.

II. khw;wKWk; cyfj;jpd; rthy;fSf;Fj; jf;fthW Kfq;nfhLj;jNyhL> Njrpa

ghuk;gupaj;jpd; mjp rpwe;j mk;rq;fis mq;fPfupj;jYk; NgZjYk;.

III. kdpj cupikfSf;F kjpg;gspj;jy;> flikfs;> fl;Lg;ghLfs; gw;wpa tpopg;Gzu;T>

xUtu; kPJ xUtu; nfhz;Ls;s Mo;e;j> ,ilawhj mf;fiwAzu;T vd;gtw;iw

Nkk;gLj;Jk; r%f ePjpAk; [dehaf tho;f;ifKiw epakq;fSk; cs;slq;fpa

Rw;whliy cUthf;FjYk; Mjupj;jYk;.

IV. xUtuJ cs> cly; eyidAk; kdpj tpOkpaq;fSf;F kjpg;gspg;gij

mbg;gilahff; nfhz;l epiyNgWila tho;f;iff; Nfhyj;ijAk; Nkk;gLj;jy;

V. ed;F xd;wpizf;fg;gl;l rkepiy MSikf;Fupa Mf;fr; rpe;jid> jw;WzpG>

Ma;e;J rpe;jpj;jy;> nghWg;G> tif$wy; kw;Wk; cld;ghlhd mk;rq;fis

tpUj;jp nra;jy;.

VI. jdpeguJk; Njrj;jpdJk; tho;f;ifj; juj;ijg; Ngh~pf;ff; $baJk; ,yq;ifapd;

nghUshjhu mgptpUj;jpf;Fg; gq;fspf;ff; $baJkhd Mf;fg; gzpfSf;fhd

fy;tpA+l;Ltjd; %yk; kdpjts mgptpUj;jp.

VII. jdpegu;fspd; khw;wj;jpw;Nfw;g> ,zq;fp thoTk; khw;wj;ij Kfhik nra;aTk;

jahu;gLj;jTk; tpiuthf khwptUk; cyfpy; rpf;fyhdJk;> vjpu;ghuhjJkhd

epiyikfisr; rkhspf;Fk; jifikia tpUj;jp nra;jy;.

VIII. ePjp> rkj;Jtk;> gu];gu kupahij vd;gtw;iw mbg;gilahff; nfhz;L> ru;tNjr

rKjhaj;jpy; nfsutkhdNjhu; ,lj;ijg; ngWtjw;Fg; gq;fspf;ff;$ba

kdg;ghq;FfisAk; jpwd;fisAk; tsu;j;jy;.

x



3.0 mbg;gilj; Nju;r;rpfs;

fy;tpapD}lhf tpUj;jp nra;ag;gLk; gpd;tUk; mbg;gilj; Nju;r;rpfs; Nkw;Fwpj;j Njrpa

,yf;Ffis miltjw;F toptFf;Fk;.

 I.  njhlu;ghly; Nju;r;rpfs;

njhlu;ghly; gw;wpa Nju;r;rpfs; ehd;F Jizj; njhFjpfis mbg;gilahff; nfhz;lit.

vOj;jwpT> vz;zwpT> rpj;jpu mwpT> jfty; njhopDl;gj; jifik.

vOj;jwpT: ftdkhfr; nrtpkLj;jy;> njspthfg; NgRjy;> fUj;jwpa

thrpj;jy;> rupahfTk; nrk;ikahfTk; vOJjy;> gad;jUk;

tifapyhd fUj;Jg; gupkhw;wk;

vz;zwpT: nghUs;> ,lk;> fhyk; vd;gtw;Wf;F vz;fisg;

gad;gLj;jy;> vz;Zjy;> fzpj;jy;> xOq;F Kiwahf

msj;jy;

rpj;jpu mwpT: NfhL> cUtk; vd;gtw;wpd; fUj;ij mwpjy;. tpguq;fs;>

mwpTWj;jy;fs;> vz;zq;fs; Mfpatw;iw NfhL> cUtk;>

tu;zk; vd;gtw;why; ntspg;gLj;jYk; gjpT nra;jYk;

jfty; njhopDl;gj; jifik: fzpdp mwpT - fw;wypy;> njhopy; Rw;whlypy;> nrhe;j

tho;tpy; jfty; njhlu;ghly; njhopDl;gq;fisg; (ICT)
gad;gLj;jy;

 II.  MSik tpUj;jp njhlu;ghd Nju;r;rpfs;

- Mf;fk;> tpupe;j rpe;jid> jw;WzpG> jPu;khdk; vLj;jy;> gpur;rpid tpLtpj;jy;> EZf;fkhd

kw;Wk; gFg;gha;Tr; rpe;jid> mzpapduhfg; gzp nra;jy;> jdpahs; ,iltpidj;

njhlu;Gfs;> fz;Lgpbj;jYk; fz;lwpjYk; Kjyhd jpwikfs;.

- Neu;ik> rfpg;Gj; jd;ik> kdpj nfsutj;ijf; fz;zpag;gLj;jy; Mfpa tpOkpaq;fs;.

- kd vOr;rpfs;> Ez;zwpT.

 III. #oy; njhlu;ghd Nju;r;rpfs;

,j;Nju;r;rpfs; #oNyhL njhlu;GWfpd;wd - r%fk;> capupay;> ngsjpfk;

r%fr; #oy;: Njrpa ghuk;gupak; gw;wpa tpopg;Gzu;T> gd;ikr; r%fj;jpd;

mq;fj;jtu;fs; vd;w tifapy; njhlu;GWk; Ez;Zzu;Tj; jpwd;fSk;>

gfpu;e;jspf;fg;gLk; ePjp> r%fj; njhlu;Gfs;> jdpegu; elj;ijfs;>

nghJthdJk; rl;lG+u;tkhdJkhd rk;gpujhaq;fs;> cupikfs;>

nghWg;Gf;fs;> flikfs;> flg;ghLfs; vd;gtw;wpy; mf;fiwAk;

capupay; #oy;: thOk; cyF> kf;fs;> capupay; #oy; njhFjp - kuq;fs;> fhLfs;>

fly;> ePu;> tsp> capupd jhtuk;> tpyq;F> kdpj tho;T Mfpatw;Wld;

nfhz;Ls;s njhlu;G gw;wpa tpopg;Gzu;Tk;> Ez;Zzu;Tj; jpwd;fSk;

fw;wYf;Fk; Ntiy nra;tjw;Fk; tho;tjw;Fk; fUtpfisAk;

njho pDl ;gq ;fisAk ; gad ;gLj ;Jk ; j pwd ;fSk ; ,q ;F

cs;slf;fg;gl;Ls;sd.

ngsjpfr; #oy;: ,lk;> rf;jp> vupnghUs;> rlg;nghUs;> nghUs;fs; gw;wpAk; mit

kdpj tho;f;if> czT> cil> ciwAs;> Rfhjhuk;> nrsfupak;>

Rthrk;> epj;jpiu> ,isg;ghWjy;> Xa;T> fopTfs;> capupd fopTg;

nghUl;fs; Mfpatw;Wld; nfhz;Ls;s njhlu;G gw;wpa tpopg;Gzu;Tk;

xi



Ez;Zzu;Tj; jpwd;fSk; fw;wYf;Fk; Ntiy nra;tjw;Fk;

tho;tjw;Fk; fUtpfisAk; njhopDl;gq;fisAk; gad;gLj;Jk;

jpwd;fSk; ,q;F cs;slf;fg;gl;Ls;sd.

 IV.  Ntiy cyfj;jpw;Fj; jahu; nra;jy; njhlu;ghd Nju;r;rpfs;.

khztu;fsJ rf;jpia cr;r epiyf;Ff; nfhz;L tUtjw;Fk; mtu;fsJ Mw;wiyg;

Ngh~pg;gjw;Fk; Ntz;ba njhopy;rhu; jpwd;fs;.

 - nghUshjhu tpUj;jpf;Fg; gq;fspj;jy;.

 - mtu;fsJ njhopy; tpUg;Gf;fisAk; csr;rhu;GfisAk; fz;lwpjy;.

 - mtu;fsJ Mw;wy;fSf;Fg; nghUj;jkhd Ntiyiaj; njupT nra;jy;.

 - gadspf;ff; $baJk; epiyNgWilaJkhd [PtNdhghaj;jpy; <Lgly;.

 V.  rkaKk; xOfyhWk; njhlu;ghd Nju;r;rpfs;.

md;whl tho;f;ifapy; kpfg; nghUj;jkhdtw;iwj; njupT nra;aTk; ehshe;j tho;f;ifapy;

xOf;fnewp> mwnewp> rkanewp njhlu;ghd elj;ijfisg; nghUj;jKw Nkw;nfhs;sTk;

tpOkpaq;fisj; jd;kakhf;fpf; nfhs;sYk; cs;thq;fYk;

 VI. Xa;T Neuj;ijg; gad;gLj;jy;> tpisahl;L gw;wpa Nju;r;rpfs;.

mofpaw; fiyfs;> ,yf;fpak;> tpisahl;L> nka;ty;Yeu; Nghl;bfs;> Xa;T Neug;

nghOJNghf;Ffs; kw;Wk; tho;tpd; Mf;fG+u;tr; nraw;ghLfs; %yk; ntspg;gLj;jg;gLk;

,d;g Efu;r;rp> kfpo;r;rp> kdntOr;rpfs; Nghd;w kdpj mDgtq;fs;

 VII.  “fw;wYf;Ff; fw;wy;” njhlHghd Nju;r;rpfs;.

tpiuthf khWfpd;w> rpf;fyhd> xUtupy; xUtu; jq;fp epw;fpd;w cynfhd;wpy; xUtu;

RahjPdkhff; fw;gjw;fhd typikaspj;jYk; khw;wpaikf;Fk; nrad;KiwA+lhf>

khw;wj;jpw;Nfw;g ,aq;fTk; mjid Kfhik nra;aTk; Ntz;ba czu;itAk;

ntw;wpiaAk; ngwr; nra;jy;.

(Njrpa fy;tp Mizf;FO mwpf;if - 2003 bnrk;gu;)

;
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xiii

4.0 ghlf;Fwpf;Nfhs;fs;

1. njhopDl;gj;JiwapNy vOfpd;w gpur;rpidfisj; jPu;g;gjw;F tpQ;Qhd uPjpahd

vz;zf;fUf;fisg; gad;gLj;Jjy;.

2. jfty; njhopDl;gk; gw;wpa Mokhd mwpitg; ngw;Wf; nfhs;tjw;fhd Mu;tj;ij

Vw;gLj;jpf; nfhs;sy;.

3. md;whl tho;tpw;F gpuNahrdkhd mbg;gilf; fzpj vz;zf;fUf;fis tpUj;jp nra;J

nfhs;sy;.

4. tpQ;Qhd uPjpahd vz;zf;fUf;fs; gw;wpa mbg;gil mwpitj; njhopDl;g> r%f

kw;Wk; nghUshjhu mgptpUj;jpf;Fg; gad;gLj;Jjy;.

5. Njrpa kw;Wk; G+Nfhs Rw;whly; gpur;rpidfs; gw;wpf; fw;wwpe;J epiyNgwhf tsq;fisg;

gad;gLj;jf;$ba tpjk; gw;wpa tpsf;fj;ijg; ngw;Wf; nfhs;sy;.



Nju;r;rp kl;lk; ghl cs;slf;fk; fw;ww; NgWfs; ghl

Ntisfs;

x i v

Nju;r;rp

1.1 nghwpapay; juepakq;-

fsJk; tpguf;$w;Wf;-

fsJk; Kf;fpaj;J-

tj;ij tpgupg;ghu;.

1.2 nghJg;gad;ghl;by;

fhzg;gLk;> nghwp-

apay; juepakq;fs;

kw;Wk; tpguf; $w;Wj;

n j h F j p f i s g ;

ngaupLthu;.

² nghwpapay; juepaknkhd;iw mwpKfQ;

nra;jy;

² nghw pa pay ; juepakq ;fSf;Fk ;

tpguf;$w;Wf;fSf;Fk; ,ilapyhd

NtWghL

² nghwpapay; juepakq;fs; kw;Wk;

tpguf;$w;W %yk;> gz;lj;jpy; my;yJ

Nritapy; mlq;fpAs;sitnad

cWjpg;gLj;jg;gLk; ,ay;Gfs;

² ghJfhg;ghdJ

² ek;gfj; jd;ik

² caupa juk;

² cw;gj;jpapd; NghJ tPz;tpuaj;ij-

Ak;  tOf;fisAk; ,opthf;fy;

² cau; tpisjpwd;

² nghwpapay; juepakq;fisAk;

tpguf;$w;Wf;fisAk; jahupj;jy;

² nghJthfg; gad;ghl;by; cs;s

juepakq;fSk; tpguf;$w;Wf;fSk;

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)

04

06

² nghw pa pay ; juepakq;fs; kw ;Wk ;

tpguf;$w;Wf;fisj; jahupf;Fk; epajpfis

tpgupg;ghu;.

² nghwpapay; NtiyfSf;F cupa

juepakq;fs; kw;Wk;

tpguf;$w;Wf;fisg; ngw;Wf;

nfhs;tjw;fhfg; guprPyid nra;a

Ntz;ba Mtzq;fisj; njupT

nra;J nfhs;thu;.

1.0 nghwpapay; juepa-

kq;fisAk; tpg-

uf;$w;Wf;fisAk;

njhopDl;gr; #o-

ypy; gad;gLj;-

Jthu;.
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Nju;r;rp kl;lk; ghl cs;slf;fk; fw;ww; NgWfs; ghl

Ntisfs;

x v

Nju;r;rp

2.1 kpd; cw;gj;jp epiya-

nkhd;wpd; njhopw ; -

ghl;il tprhupj;jwpthu;.

² rf;jp Kjy;fs; (energy sources)
² kPsg;gpwg;gpf;fj;jf;f (renewable)

rf;jpKjy;fs;

- e P u pd ;  mOj ;jr ; /,af ;fr ;

(potential/kinetic) rf;jp
- fhw;Wr; (wind) rf;jp
- #upa (solar) rf;jp
- flyiyr; (tidal wave)rf;jp
- capu;r;Rik (bio-mass)

² kPsg;gpwg;gpf;f Kbahj (non-
renewable) rf;jp Kjy;fs;

- nghrpy vupnghUs; (fossil fuel)
rf;jp

- mZ (nuclear) rf;jp
- ,aw;if thAf;fs; (natural

gases)
² rf;jpg; gad;ghL

² ,af;f rf;jp

² mKf;f rf;jp

² Royp (turbine)  tiffs;
² fg;yhd; (Kaplan)
² gpuhd;rp]; (Francis)
² ngy;ld; (Pelton)

² ePu; kpd; cw;gj;jp epiyankhd;wpd;

ghfq;fs;

² mKf;f Ruq;fk; (pressure tunnel)
² fpsk;gy; miw (surge chamber)
² $k;Gf; Foha; (penstock)

² Royp (turbine)

² kpd;gpwg;ghf;fp (generator)

08² kPsg;gpwg;gpf;fj;jf;f (Regenerative)

rf;jpf;Fk;> kPsg;gpwg;gpf;f Kbahj

rf;jpf;Fkpilapyhd NtWghLfis (Non

regenerative) tpsf;Fthu;.

² kPs gpwg;gpf;fj;jf;f> kPs gpwfg;gpf;f

Kbahj rf;jp Kjy;fisf; Fwpg;gpLthu;.

² xt;nthU Kjy;fisAk; gad;gLj;jp

kpd;rf;jpiag; gpwg;gpf;Fk; NghJ rf;jp

gupkhw;wk; epfOk; tpjj;ij tptupg;ghu;.

² e P u ;  e p uy pw ;F (Water head) Vw ;g

gad;gLj;jg;gLk; Royp tiffspd;

gy;tifikia tptupg;ghu;.

² ePu ;kpd; cw;gj;jp epiyankhd;wpd;

mbg;gil mikg;nghd;wpd; (jpl;lj;jpd;)

Fw;wp tupg;glnkhd;iw tiuthu;.

² ntt;NtW fhuzpfSf;F mika kpd;

cw;gj;jp epiyaq;fis tifg;gLj;Jthu;.

² #upa rf;jpia kpd;rf;jpahf khw;Wk;

Kiwia tpsf;Fthu;.

² cw;gj;jpahFk; tpjKk; mt;thW cw;gj;jp

nra;J nfhs;sf;$ba fhyj;jpw;Fk; Vw;g

rf;jpiar; Nrkpj;J itj;Jf;nfhs;s

Ntz ;bajd ; Kf ;f paj ;Jtj ;ij

tpsf;Fthu;.

² CLflj;Jtjw;Fk; tpepNahfpg;gjw;Fk;

gy;NtW rhjdq;fis njhopw;glr;

nra;tjw;Fk; MlNyhl;l kpd;Ndhl;lkhf

khw;wg;gl Ntz;bad; Kf;fpaj;Jtj;ij

tpsf;Fthu;.

2.0 kpd;tYitg; gpwg;-

gpj;jy;> CLflj;-

jy; tpepNahfpj;-

jy ; >  kw ;Wk ;

gad ;gLj ;Jjy ;

gw;wp tprhupj;jwp-

thu;.
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2.2 ,yq;ifapy; kpd;rf;jp

CLflj;jy; kw;Wk;

tpepNahfpj;jy; nghwp-

Kiwia tpsf;Fthu;.

2.3 RoYk; nghwpnahd;wpd;

Nfhl;ghl;il tpsf;F-

thu;.

² ePu; kpd; cw;gj;jp epiyaq;fis

tifg;gLj;jy;

² tYtpd; msTf;F Vw;g

² ePu; epuypw;F mika

² CLflj;jYk; (transmission), gfpu;jYk;

(distribution)

² CLflj;jy; Nthy;w;wsT

² gfpu;T Nthy;w;wsT

² Njrpa kpd; tYj;njhFjp (national

grid)

² nea;aup cg epiyak; (grid
substation)

² gpuhe;jpa cgepiyak; (regional

substation)

² CLflj;jy;> gfpu;T Mfpatw;wpd;NghJ

gad;gLj;jg;gLfpd;w gpujhd Jizr;

rhjdq;fSk; cgfuzq;-fSk;

² Mspr; nrYj;jp (switch gear)

² epiykhw;wpfs; (transformers)

² rf;jpg; gupkhw;wk;

² jf;ifj; jpUF tpjp (cork screw
rule)

² tyf;if tpjp (right hand rule)
² ,lf;if tpjp (left hand rule)
² gpwg;gpj;jw; njhopw;ghL (generator

action)
² Nkhl;lhnuhd;wpd; njhopw;ghL

(motor action)

² #oy; Nea> ,yhgfukhd kw;Wk;

njhlu;r;rpahf kpd;id toq;Ftjw;F

kpfTk; nghUj;jkhd Kjiy (soure)

ju;f;fuPjpahf gpNuupg;ghu;.

² CLflj;jy; kw;Wk; gfpu;T njhlu;ghf

,yq;ifapy; gad;gLj;jg;gLk; epak

Nthy;w;wsTfis Fwpg;gpLthu;.

² CLflj;jy; kw;Wk; tpepNahfpj;jy;

njhlu;ghf gy;NtW Nthy;w;wsTfisg;

gad;gLj;Jtjd; Kf;fpaj;Jtj;ij

tptupg;ghu;.

² kpd; cw;gj;jp epiyankhd;wpypUe;J

tPnlhd;wpw;F / njhopw;rhiynahd;wpw;F

kpd; toq;fg;gLk; tpjj;ij tptupg;ghu;.

² gpd;tUk; rf;jpg; gupkhw;wq;fs; epfOk;

t pjj ;ij mjDld; njhlu ;Gila

t pj piaj ; Jizahff ; nfhz;L

tpsf;Fthu;.

nghwpKiwr;rf;jp  kpd;rf;jp

kpd;rf;jp  nghwpKiwr;rf;jp

04

04
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² MlNyhl;l nghwpnahd;wpd; eOty;

tisaq;fspd;(slip rings) njhopw;ghl;il

tpsf;Fthu;.

² MlNyhl;l gpwg;ghf;fpnahd;wpd; gag;G

(output)  Kidfs py ;  cUthFk ;

Nthy;w;wsT miy tbtj;ij tiuthu;.

² Rakhf mUl;ba gpwg;ghf;fpfspdJk; (self

excited generators) jdpj;jdpNa mUl;ba

g pw g ; g hf ; f p fs pdJk ;  ( seperate

excited generators)

NtWghl;il tpsf;Fthu;.

²  RoYk; MNkr;ru; gpwg;ghf;fpapdJk; RoYk;

Gyg;gpwg;ghf;fpapdJk; NtWghl;il

tpsf;Fthu;.

² MlNyhl;lNkhl;lu;fis tifg;gLj;Jthu;.

² MlNyhl;l Nkhl;lupy; Roy; fhe;jg;

GyKk;> njhlf;f KWf;fKk; Njhd;Wk;

tpjj;ij tpsf;Fthu;.

² Xutj;ijf; nfhs;sstp njhlf;fp kw;Wk;

Xl;l J}z;b Nkhl;lu; xd;wpd; kpd; Rw;wpd;

Jizg; ghfq;fis ,dq;fz;ghu;.

² Xutj;ijf; nfhs;sstp njhlf;fp kw;Wk;

Xl;l J}z;b Nkhl;lu; xd;wpd; RWs; kw;Wk;

Vida Jidg; ghfq;fisr; rupahfj;

njhLj;J Xutj;ij kpd;id toq;fpr;

nrYj;Jthu;.

² Xutj;ij Nkhl;lnuhd;wpd; RoYk;

jpiria khw;Wthu;.

2.4 MlNyhl;l nghwpfspd;

n j h o p w ; g h l ; i l f ;

fw;wwpthu;.

² MlNyhl;lg; gpwg;ghf;fpfs;

² RoYk; fhe;jg;Gyg; gpwg;ghf;fpfs;

(rotating field generators)

² epiytd; gag;Gg; gpwg;ghf;fp

(stator out put generators)

² Roy;td; gag;Gg; gpwg;ghf;fp

(rotor out put generators)

² RoYk; MNkr;ru; gpwg;ghf;fpfs;

(rotating amature generators)

² MlNyhl;l Nkhl;lu; tiffs;

² KWf;F ,lg;gl;l (windings)

Rw;Wf;fs; mw;w Nkhl;lu;

² Xutj;ijj; J}z;b Nkhl;lu;

(single phase induction motor)

² % mtj;ijj; J}z;b Nkhl;lu;

(three phase induction motor)

² kiwg;gpl;l KidT Nkhl;lu;

(shaded pole motor)

² KWf;f plg ;gl ;l (windings)

Rw;Wf;fs; cs;s Nkhl;lu;fs;

² rktPj Nkhl;lu;

(synchronous motor)

² mfpy Nkhl;lu;

(universal motor)

08
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² NeNuhl;lg; nghwp

² ntt;Ntwhf mUl;ba gpwg;ghf;fp

² Rakhf mUl;ba gpwg;ghf;fp /

Nkhl;lhu; (mNkr;ru; Rw;W> Gyr;

Rw;Wld; njhlu;GWk; tpjk;

² njhlu;Rw;W (series wound)

² gf;fr; Rw;W (shunt wound)

² $l;Lr; Rw;W (compound wound)

² MNkr ; r u py ;  g p w g ; g p f ; f g ; gLk ;

Nthy;w;wsT

² miytbthdJ

² Nthy;w;wsT jq;fp epw;fpd;w fhuzp

² NeNuhl;l Nkhl;lhnuhd;wpd; MNkr;ru;

Xl;lj;jpd; gb (torque) KWf;fj;jpw;Fk;

Ntfj;jpw;FkpilNaahd NtWghL

² gf;fr; Rw;W NeNuhl;l Nkhl;lu;

xd;wpd; RoYk; jpiria khw;Wjy;.

² njhlu;r; Rw;W> gf;fr; Rw;W> $l;Lr;

Rw;W Nkhl;lu;fspd; gad;ghL.

² e piykhw ; w p fs ;  njhlu ; g hd

Nfhl;ghLfs;

² kpd;fhe;jj; J}z;ly; (electro magnetic

induction)

² Ra J}z;ly; (self induction)

² jk;Ks; J}z;ly; (mutual induction)

² % mtj;ij Nkhl;lnuhd;wpd; RoYk;

jpiria khw;Wthu;.

² njhluhd Rw;W (series wound)> gf;fr; Rw;W

(shunt wound)> $l;Lr; Rw;W (compound

wound) Nkhl ;l u ; fs py ; >  RUs ;fs ;

,izf;fg;gl;Ls;s tpjj;ij tiuthu;.

² NeNuhl;l nghwpnahd;wpd; jpirkhw;wpapd;

(commutator) njhopw;ghl;il tpsf;Fthu;.

² NeNuhl;lg; gpwg;ghf;fpnahd;wpd; gag;G

Kidfspd; miytbj;ij tiuthu;.

² NeNuhl;lg; gpwg;ghf;fpnahd;wpd; gag;G

Nthy;w;wsit mjpfupj;Jf; nfhs;sf;$ba

tpjj;ij tpsf;Fthu;.

² xt;nthU Nkhl;lu; tifapdJk; MNkr;ru;

Xl;lj;jpw;F Vw;g NtfKk;> KWf;fKk;

khWk; tpjj;ij tiuG %yk; fhl;Lthu;.

² gf;fr; Rw;W NeNuhl;l Nkhl;lnuhd;wpd;

RoYk; jpiria khw;wpr; nrYj;Jthu;.

² ntt;NtW NeNuhl;l Nkhl;lu ;fspd;

gad;ghLfisf; Fwpg;gpLthu;.

² epiykhw;wpnahd;wpd; Nfhl;ghLfis

tpsf;Fthu;.

² nga;g;G Nthy;w;wsT 230 Nthy;w;iwf;

nfhz;l tY epiykhw;wpnahd;wpd; gag;G

Nthy;w;wsit fzpg;gpl;L mjd; %yk;

epiykhw;wpapd; tifia ,dq;fhz;ghu;.

² epiykhw;wpnahd;wpd; RUs;fSf;F

,ilapyhd tpfpjj;jpw;Fk; Nthy;w;wstpw;

2.5 ntt;NtW NeNuhl;l

nghwpfspd; rpwg ;g p -

ay;Gfisf; fw;wwpthu;.

2.6 ntt;NtW epiykhw;wp-

fspd; gad;ghl ;il

Njbawpthu;.

06
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2.7 kpd;idg; gad;gLj;-

Jk;NghJ Ml;fspdJk;

n r hj ;Jf ; fs pdJk ;

ghJfhg;G njhlu;ghf

nry;thf;Fr; nrYj;Jk;

Kw;ghJfhg;G eltbf;-

iffisg; gpd;gw;Wthu;.

² kpd;khw;wp KWf;Ffspd; Rw;Wf;fspd;
(winding) vz ;z pf ;iff ;Fk ;
Nthy ;w ;wsTf ;Fk ; ,ilapyhd
njhlu;G

² epiykhw;wp tiffs; (types of
transformers)
² tY epiykhw ;w pfs ; (power

trasformers)
² gbFiw (step down)
² gb$l;L (step up)
² jdpahf;fy; (isolation)

² cgfuz e piy khw ; w pfs ;
(instrument transformers)
² Xl;l epiykhw;wpfs; (trasformers)
² mOj;j epiykhw;wpfs (potential

trasformers)
² jd;dpaf;f epiykhw;wpfs; (auto

transformers)
² kpd;Dld; njhlu;Gila vr;rupf;iffs;

/ ,lu;fs;
² kpd;jhf;FjYf;Fs;shjy;

² fhtyp Nrjkile;J fhzg;gly;
² Gt pj ; nj hLg ; G Kida py ;

FiwghLfs;
² Ml;fSld ; njhlu ; Gila

,ay;Gfs;
² jPg;gpbj;jy;

² cau; Xl;lk; gha;jy;
² jsu;thd ,izg;Gf;fs;

² fpsk;gy; vr;rupf;ifffs; / ,lu;fs;
(surge hazards)

   ² kpd;dy; (lightning)
² ghJfhg;G Kd;Ndw;ghLfs;

-Fk ;  ,ila pyhd t pf pjj ;ij

mbg ; gilahff ;  nf hz ;L vs pa

gpur;rpidfisj; jPu;g;ghu;.

² gy;NtW epiykhw;wpfspd; mikg;G>

njho pw ;ghL kw ;Wk ; gad ;ghl ;il

tpsf;Fthu;.

² kpd;jhf;F Vw;gLjtw;fhd fhuzq;fisf;

Fwpg;gpLthu;.

² kpd;jhf;Fjypdhy; Vw;gLk; tpguPj epiyik

njhlu;ghf Xl;l mstpd; jhf;fj;ij

tpsf;Fthu;.

² kpd;jhf;F Vw;gLtjpy; nry;thf;Fr;

nrYj;Jk; Ms; rhu;e;j ,ay;Gfis

vLj;Jf;fhl;Lthu;.

² kpd;dy; fhuzkhf> kpd;flj;jpfspy;

epfOk; fpsk;gy; / vOr;rpj;  njhopw;ghl;il

tpsf;Fthu;.

06
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3.1 Fiwf;flj;jpg;

gjhu;j;jq;fspd;

r p w g ; g p ay ; Gfis

tpsf;Fthu;.

3.2 Njitf;Nfw ;wthW

ntt;NtWtifahd

PN re ; j pfisg ;

gad;gLj;Jthu;.

² ru ;tNjr k pd ; ng hw pa pay ;

rl;ljpl;lq;fs;

² ghJfhg;G cj;jpfs;

- Rw;Wilg;ghd;

- ghJfhg;G mzpfyd;fs;

- ghJfhg;G cgfuzq;fs;

² Fiwf;flj;jpfs;

² Fiwf;flj;jp %yfq;fspd;

,ay;Gfs;

² P tif kw;Wk; N tiff;

Fiwf;flj;jpg; nghUl;fs;

² PN nghUl;fspd; gad;ghL

² PN re;jp

² ,Uthap (diode) tiffs;

² rPuhf;fp ,Uthap (rectifier diode)

² nrdu; ,Uthap (zener diode)

² xspfhYk; ,Uthap(Light Emitting

Diode - LED.)

² Gs;spj; njhLif ,Uthap (point

contact diode)

² ,Uthapfisf; NfhlYwr; (biasing)

nra;jYk; mtw;wpd; gpuNahfq;fSk;

02

14

² ru ;tNjr k pd ;  nghw pa pay ;

xOq;Ftpjpfspd;  (international  electrical

engineering regulations) gb Kw;ghJfhg;G

eltbf;iffisg; gpd;gw;w Ntz;ba

tpjj;ij tpsf;Fthu;.

² kpd;idg; gad;gLj;jp Ntiy nra;Ak;

NghJ  cupa ghJfhg;G Kd;Ndw;

ghLfisg; gpd;gw;Wthu;.

² Fiw flj;jp %yfq;fspd; ,yj;jpud;

epiyaikg;ig mbg;gilahf; nfhz;L

mtw;wpd; ,ay;Gfis tpsf;Fthu;.

² P tif kw;Wk; N tiff; Fiw flj;jpg;

gjhu;j;jq;fspd; fl;likg;ig tpsf;fp

flj;Jjpwd; mjpfupf;Fk; tpjj;ijr;

tpsf;Fthu;.

² PN re;jpnahd;wpd; gupG+uz ,yl;rpar;

rpwg;gpay;G> eilKiwr; rpwg;gpay;G

tisapfis tiuthu;.

² rPuhf;fp ,Uthapfs;> Nrdu; ,Uthapfs;>

xspfhYk; ,Uthapfs;> Gs;spj;njhLif

,Uthapfs; Mfpatw;wpd; Kd;Kff;

Nfhly; kw ;Wk; g pd ;Kff; Nfhly;

rpwg;gpay;G tisapfis tiuthu;.

² rPuhf;Fk; ,Uthap> nrdu; ,Uthap> LED

Gs ;s pj ; njhLif ,Uthapfs pd ;

njhopw;ghl;ilAk; gad;ghLfisAk;

tpsf;Fthu;.

3.0 ,yj ; j p ud p ay ;

njhopDl;gj;ij

md;whl Njit-

fSf;F gad;gL-

j;Jfpd;w tpjj;ij

Njbawpthu;.
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² NPN kw;Wk; PNP jpuhd;rpw;wu ;fspd;

mikg;ig tiuthu;.

² ,U KidT jpuhd;rpw;wupy;; cs;s  PN
re ;j pfs ; ,uz ;ilAk ; NfhlYwr ;

nra;aNtz;ba tpjj;ij tpsf;fp> Fwpj;j

Rw;Wtupg;glj;ij tiuthu;.

² jpuhd;rpw;wupy; kpd; Xl;lk; ghAk; jpiriaf;

fhl;b> mjd; njhopw;ghl;il tpsf;Fthu;.

² re;jp Gy tpisTj; jpuhd;rpw;wu;fspd;

( JFET)  cs ;sikg ;ig tiue ;J

njhopw;ghl;il tpsf;Fthu;.

² JFET NfhlYur; nra;Ak; tpjj;ij

tpsf;Fthu;.

² miu miy kw;Wk; KO miyr;

rPuhf;fj;jpd; NtWghl;il tpsf;Fthu;.

² miu kw;Wk; KO miyr; rPuhf;fw; Rw;wpd;

Rw;Wtupg;glj;ij tiuthu;.

² ikaj; njhlYW ( centre tapped)

epiykhw;wpnahd;wpidg; gad;gLj;jp> KO

miyr ; r P uhf ;f pr ; Rw ;nwhd ;w pid

nkd;gw;whR gpbj;J xUq;FNru;g;ghu;.

(assemble)

² ghyr; rPuhf;fpnahd;wpidg; gad;gLj;jp>

KO miyr; rPuhf;fpr; Rw;nwhd;wpid

xUq;FNru;g;ghu;.

² tbfl;b ,l;ljd; gpd;du;> NeNuhl;l kl;lk;

mjpfupj;J> Fw;wiy Nthy;w;wsT kl;lk;

(ripple voltage level) FiwtilAk;

vd;gijf; fhl;Lthu;.

² PN nghUs;fspd; NtWk; gad;ghL

² ,U KidTj; jpuhd;rpw;wu;

(Bipolar Junction Transistor-BJT)

² re;jp Gy tpisTj; jpuhd;rpw;wu;

(Junction Field Effect Transistor -

JFET)

² miymiur; rPuhf;fy; (half wave

rectification)
² KO miyr; rPuhf;fy;  ( full wave

rectification)
² ikaj; njhlYW (center tapped)

epiykhw;wp

² ghyr; rPuhf;fp (bridge rectifier)
² tbfl;ly; (filtering)
² Nthy;w;wsTr; rPuhf;fk; ( v o l t a g e

regulation)
² xUq;fpize;j Rw;W Nthy;w;wsTr;

rPuhf;fk; (IC voltage regulator)
² nkd;gw;whR gpbf;Fk; nrad;Kiw

(soft soldering)
² nkd; gw;whR (soft solder)
² ghak; (flux)

² kpd;gw;whRf; Nfhy; (soldering iron)

3.3 PN re ;j pia gad; -

gLj ;j p MlNyhl ;l

Nthy;w;wstpdhy; epiy-

ahd NeNu hl ; l

Nthy;w;wsnthd;iwg;

ngw ;Wf ; nfhs ;Sk;

Kiwiaj; Njbawpthu;.

08
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² xUq;fpize;j Rw;W Nthy;w;wsTr;

rPuhf;fpnahd;wpidj; njhLg;gjd; %yk;

gag;G Nthy;w;wsit epiyg;gLj;Jthu;.

² jpuhd;rpw;wu;fspd; juT ml;ltizapd;

JizAld; gukhdq;fisg; ngw;Wf;

nfhs;thu;.

² Mspnahd;whfg; gad;gLj;jf;$ba

jpuhd;rpw ;wnuhd;iw gukhzq;fspd;

JizAld; njupT nra;thu;.

² jpuhd;rpw;wnuhd;wpd; gupkhw;w rpwg;gpay;G

tisapapd; JizAld; Mspaply;

Kiwia tpsf;Fthu;.

² nghwpKiw Mspf;Fk; jpuhd;rpw ;wu ;

Mspf;Fk; ,ilapyhd NtWghl;il

xg;gpLthu;.

² jpuhd;rpw;wnwhd;iw Mspahfg; gad;gLj;jp

mQ;rypnahd;iwj; njhopw;glr; nra;thu;.

² jpuhd;rpw;wu;fis NfhlYwr; nra;Ak;

Kiwiaf; fhl;Ltjw;fhd Rw;wtupg;

glq;fis tiuthu;.

² epiyj;j Nfhly; (fixed biasing) kw;Wk;

jw;Nfhly; (self biasing) fSf;Fupa

fzpj;jy;fis Nkw;nfhs;thu;.

² jug;gl;Ls;s Rw;Wtupg;glj;jpd; gb

mOj;jg; gpupg;Gf; Nfhliyg; gad;gLj;jp

rpwpa rkpf;iQ tpupayhf;fpnahd;iw

xUq;FNru;g;ghu;.

² ,U KidT jpuhd;rpw;wupd; (BJT)

gukhdq;fs;

² Xl;l eak; (current gain)

² cr;r Nrfupg;ghd; Xl;lk; (maximum

collector current)

² tY tpuak; (power dissipation)

² cr;r toq;fy; Nthw;wsT

² ,UKidT jpuhd ;r pw ;wu ;fspd ;

rpwg;gpay;Gfs; (transfer characteristics)

² Jz;bg;Gg; gpuNjrk; (cut off region)

² capu;g;Gg; gpuNjrk; (active region)

² epuk;gy; gpuNjrk;  (saturation region)

² j p u hd ; r p w ; wiu Ms pahfg ;

gad;gLj;Jjy;.

² ,UKidT jpuhd;rpw ;wnuhd;iw

tpupayhf;fpahf NfhlYur; nra;jy;.

² epiyj;j Nfhly; (fixed biasing)

² jw; Nfhly; (self biasing)

² mOj;jg;gpupg;Gf; Nfhly; (potential

divider biasing)

² ,U Kid jpuhd;rpw;wnuhd;iw G+uz

rk pf ;iQ t p u payhf ;f pa hfg ;

gad;gLj;Jjy;.

3.4 ,U KidTj; jpuhd;

rpw;wiu Mspnahd;whf-

g; gad;gLj;jf; $ba

tpjk;gw;wp tprhupj;jwp-

thu;.

3.5 rkpf;iQia tpupthf;-

Ftjw;F jpuhd;rpw;wiu

gad;gLj;JtJ gw;wp

tprhupj;jwpthu;.
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3.6 nraw;ghl;L tpupayhf;-

fpfspd; gad;ghl;il

tprhupj;jwpthu;.

² re ;j p Gy jpuhd ;r pw ;wnuhd ;iw

tpupayhf;fpnahd;whfg; gad;gLj;jy;

² nraw;ghl;L tpupayhf;fp (operational

amplifier)

² Rw;Wf;FwpaPL (circuit symbol)

² ,yl;rpar; rpwg;gpay;Gfs;

² nga;g ;Gj ; jlq;fs ; ( input

impedance)

² gag ;Gj ; jlq ;fy ; (output

impedence)

² jpwe;j jl eak; (open loop gain)

² gl;il mfyk; (band width)

² nraw ; g hl ; L t p u pa hyf ;f pa pd ;

gpuNahfq;fs;

² Neu;khw;wy; (inverting) tpupayhf;fp

² Neu;khw;wy; my;yhj (non-inverting)

tpupayhf;fp

² xg;ghsp (comparator)

² miyTfhl;biag; gad;gLj;jp nga;g;G>

gag;G miy tbtq;fis xg;gpLthu;.

² tpupayhf;fpr; Rw;nwhd;wpy; re;jpg;Gy

t pisTj ;  j p u hd ; r p w ; wn u hd ;iwg ;

gad;gLj ;Jtij gUkl;lhd Rw;W

tupg;glk; %yk; fhl;Lthu;.

² nraw ;ghl ;L tpu payhf ;f pnahd;w pd ;

FwpaPl;Lg; glj;ij tiuthu;.

² ,yl;rpar; rpwg;gpay;Gfisf; Fwpg;gpLthu;.

² jug;gl;Ls;s juTg; gj;jpunkhd;wpypUe;J

ngw ;Wf ;  nfhz ;l  nraw ; g hl ;L

tpu payhf ;f papd ; rpwg ;g pay;Gfis>

,yl;rpar; rpwg;gpay;GfSld; xg;gpLthu;.

² Neu ;khw ;W tpu payhf ;f pnahd;w pid

xUq;FNru;j;Jf; fzpg;gpl;l eaj;ij

miyTfhl;bapdhy; mse;J ngw;w

eaj;Jld; xg;gpLthu;.

² nraw ; g hl ; L t p u p ayhf ;f piag ;

gad;gLj;Jtjd; Kf;fpaj;Jtj;ij

tptupg;ghu;.

² nraw;ghl;L (oscillator) tpupayhf;fpiag;

gad;gLj;jp czu;jpwid tpUj;jp

nra;tjw;fhf xg;gPl;Lr; Rw;Wf;fis

xUq;F Nru;g;ghu;.

10
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² ngWkhdnkhd;iw ,yf;f kw;Wk;

xg;Gsp Kiwapy; fhl;Ljy;

² xg;Gspr; (analog) rkpf;iQfisAk;

,yf;fr; (digital)rkpf;iQfisAk;

xg;gpLjy;

² xg;Gsp kw;Wk; ,yf;fr; rkpf;iQfspd;

gad;ghL

² nga ; g ; G  kw ;Wk ;  gag ; Gr ;

rk pf ;iQfshf xg ; Gs p r ;

rkpf;iQfisg; gad;gLj;Jjy;

- khWflj;jp (transuresrs) %yk;

ngwg;gLfpd;w rkpf;iQfspd; tpupT

² Jtpj vz;fs; (binary numbers)

² jUf;fg; gliyfs; (logic gates)

NOT, AND, OR, NAND, NOR, XOR

² cz;ik ml;ltizfs; (truth tables)

² Nru ;khdj; jUf;fr ; Rw ;Wf;fs;

(combination logic circuits)

² jUf;fr; Rw;Wf;fs; (logic circuits)

² VO Jz;L (seven segment)

² njhlu; jUf;fr; Rw;W (sequential

logic circuits)

² vO tPo; (flip flop)

² D tif

² Neu; xUq;fpize;j (linear integrated)

Rw;Wg;gad;ghL

² NE555

² fbfhu mOj;jk; (clock puls)

3.7 xg;Gsp kw;Wk; ,yf;ff;

fhl ;b / vz ;zf

(Digital)rkpf;iQ gad;-

ghl;bd; NtWghl;il

tprhupj;jwpthu;.

3.8 Njitf;Nfw;g Vjht-

njhU nrad;Kiwia-

f; fl;Lg;gLj;Jtjw;fhf

,yf;fj; njhopDl;gj;-

ijg; gad;gLj;Jthu;.

² rkpf;iQg; gad;ghl;bd;NghJ xg;Gsp

(analog) kw;Wk; ,yf;ff; fhl;b (digital)

rk pf ;iQfisg ; gad ;gLj ;Jtjd;

mD$yq;fisAk; gpujp$yq;fisAk;

xg;gpLthu;.

² xg;Gspr; rkpf;iQia nga;g;G> gag;G

rk p f ;iQfshfg ;  gad ; gLj ;Jk ;

re;ju;g;gq;fis Kd;itg;ghu;.

² ,yf;fq;fis tif Fwpg;gjw;fhf Jtpjf;
Nfhyj;ijg; gad;gLj;Jthu;.

² jUf;fg; gliyfSf;Fupa FwpaPLfis
tiue;J cz;ik ml;ltizfis
mikg;ghu;.

² mbg ; gil jUf ;fg ; gliyfisg ;
gad;gLj;jpg; xUq;fpize;j gliyr;
Rw;Wf;fis xUq;FNru;g;ghu;.

² ntt;NtW nga;g;Gfspd; Nru;khdq;fspd;gb>
gag;igg; ngwj;jf;f vspa jUf;fg;
gliyfis xUq;F Nru;g;ghu;.

² xOq;FKiwahd jUf;fr; Rw;Wf;fspd;
mikf;Fk; myfhf vOtPo; ,izg;
gad;gLj;Jthu;.

² NE555 fhyr;Rw;iw epiyaw;w gy;
mjpupahfTk; xw;iw epiyahd gy;
mjpupahfTk; gad;gLj;Jthu;.

² Jtpj vz; Nky; vz;zpnahd;wpid (up

counter) xUq;FNru;g;ghu;.

02
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² Nky ; vz ;zpnahd ;w pid> k Pbwd ;
Ntwhf;fpnahd;whfg; gad;gLj;jj;jf;f
tpjj;ij tpsf;Fthu;.

² fPo; vz;zpnahd;wpidg; gad;gLj;jp
fhyr;Rw;nwhd;iw xUq;F Nru;g;ghu;.

² fl;Lg;gLj;jp cgfuzkhfq;fshf Ez;
MSifr; Rw;W (micro controller) FPGA >
PLC vd;gtw;iw mwpKfQ; nra;thu;;.

² Ez; MSifr; Rw;W> FPGA (field
programmable gate array), PLC
vd ; gdtw ;iwg ;  gad ; gLj ;Jk ;
re;jug;gq;fSf;fhd cjhuzq;fis
Kd;itg;ghu;.

² kpd;fhe;j miynahd;wpd; $WfisAk;>
mtw;wpd; rhu;gstpyhd jpirfisAk;
Fwpg;gpLthu;.

² thndhyp CLflj;jy; njhFjpnahd;wpd;
Fw;wptupg;glj;ij tiuthu;.

² cau; kPbwd; CLflj;jy; topnahd;wpdhy;
Vw;gLfpd;w kpd; fhe;jf; fjpu;g;ig (electro
- magnetic radiation) vs pikahf
tpsf;Fthu;.

² kl ;birj ;jypd ; Kf ;f paj ;jtj ;ij
tpsf;Fthu;.

² xg;Gspr; rkpf;iQnahd;wpdhy; kl;birf;f-
g;gl;l tPr;r kl;birg;G rkpf;iQnahd;wp-
dJk; kPbwd; kl;birg;Gr; rkpf;iQnahd;-
wpdJk; miy tbtq;fis tiuthu;.

² ,yf ;fr ;  rk p f ;iQnahd ;w pd hy ;
kl;birf;fg ;gl ;l tPr ;r kl;birg;G
rkpf;iQnahd;wpdJk; kPbwd; kl;birg;Gr;
rkpf;iQnahd;wpdJk; miy tbtq;fis
tiuthu;.

06

² gy; mjpup (multi vibrator)

² ,yf;f vz;zpfs; (digital counters)

² epuypj;j ju;f;ff; fl;Lg;ghl;Lj;

njhFjpfs; (Programmable Logic

Control -PLC) Ez; fl;Lg;gLj;jpr;

Rw;iw (micro controller) Ak; FPGA

IAk; mwpKfk; nra;jy;.

² k pd ; f he ; j miyfs ; gw ; w pa

vz;zf;fU

² thndhyp CLflj ;jy ; ( radio

transmission)

² CLflj;jp(transmitor)

² thq;fp (receiver)

² kl;birg;G gw;wpa vz;zf;fU

² tPr ;r kl;birg;G (Amplitude

Modulation) (AM)

² kPbwd; kl ;birg ;G (Frequency

Modulation) (FM)

² ,yf;fr; rkpf;iQ %yk; nra;ag;gLk;

tPr;r kl;birg;Gk; kPbwd; kl;birg;Gk;

3.9 thndhyp CLflj;jy;

; njhFjpapy; kpd;fhe;j

rkpf;iQiag; gad;-

gLj ;JtJ gw ; w p

tprhupj;jwpthu;.
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4.0 gy;NtW Ntiy-

fSf;fhf gha;kg;

nghwpfisg; gad;-

gLj;Jk; Mw;wiy

tprhupj;jwpthu;.

4.1 gha;kg ; nghwpfspd;

njhopw;ghl;il tprhupj;-

jwpthu;.

4.2 Ntiyf;Fg; nghUj;-

jkhd gk;gpiaj; njupT

nra ;J nfhs ;Sk ;

Mw;wiyf; fhl;rpg ; -

gLj;Jthu;.

² gha;k nghwpfs; (machinery associated

with fluids)

² mwpKfk;

² thA (pneumatic)

² ePupay; (hydraulic)

² gha;kq;fspd; gad;ghL

² rf ;j p CLflj ;jy ; (energy

transmission)

² rf ;j pg ; g pwg ;ghf ;fk ; (energy

generation)

² fhw;Nwhl;lk; (ventilation)

² mjpu;r;rpAwpQ;ry; (shock absorbing)

² cuha;it ,opthf;fy;

² gha ; k nghw pfs pd ;  g p uj hd

ghfq;fspd; njhopy;fs;

² gk;gp (pumps)

² neUf;fp (compressors)

² Royp (turbines)

² gk;gp/neUf;fp tiffs;> kw;Wk;

njhopw;ghLfSk;> mtw;wpd; gad;ghLk;

² epfu;khw;W (reciprocating)

² MLjz;L tif (piston type)

² nkd;wfL tif (diaphragm type)

² Roy; tif (rotary type)

² jpUF tif (screw type)

² fPyk; / jl;il tif (vane type)

² ikatfw;rpg; (centri fugal) gk;gp

² gha;kq;fspd; njhopDl;g gad;ghLfis

gl;bay;g;gLj;Jthu;.

² gha ; kg ;  ng hw pfs pd ;  g p uj hd

Jizg;ghfq;fspd; njhopw;ghLfis

tpsf;Fthu;.

² njhopw;JiwapNy gad;gLj;Jfpd;w gk;gp-

fisAk; / neUf;fpfisAk; njhopw;-

ghl;bw;F mika NtWgLj;jpf; fhl;Lthu;.

² neUf;fp / gk;gp tiffis FWf;F

ntl;Lg;glj;jpd; JizAld; NtWgLj;jp

,dq;fz;L nfhs;thu;;.

² gha ;k neUf ;fy ; NtiyfSf;Fg ;

nghUj;jkhd neUf;fp tiffisj; njupT

nra;J nfhs;thu;.

04

10



Nju;r;rp kl;lk; ghl cs;slf;fk; fw;ww; NgWfs; ghl

Ntisfs;

xxvii

Nju;r;rp

4.3 tYCLflj;jy; nraw;

ghl;bw;fhf gha;kj;ijg;

gad;gLj;Jk; Mw;wiy

tprhupj;jwpthu;.

4.4 g ha ; k neUf ; fy ;

nraw;ghl;bd; NghJ

ghJfhg;G tpjp Kiwf

-isg;gpd;gw;w Ntz;ba

-jd; Kf;fpaj;Jtj;ij

cWjpg;gLj;Jthu;.

² jput tY CLflj;jy; njhFjp

(hydrolic power transmission)

² mwpKfk;

² gpuNahfq;fs;

² Jizf;$WfSk; njhopy;fSk;

² thA tY CLflj;jy; njhFjpfs;

² mwpKfk;

² gpuNahfq;fs;

² Jizf;$WfSk; njhopy;fSk;

² jput / gha;k tY CLflj;jy;

njhFjpfspd; thy;Tfs; (valve)

² thy ;TtiffSk ; mtw ; w pd ;

njhopy;fSk;

- 2/2 jpirf; fl;Lg;ghl;L thy;T

(directional control valve)

- 3/2 jpirf; fl;Lg;ghl;L thy;T

- 5/2 jpirf; fl;Lg;ghl;L thy;T

² MLjz;L tiffs;

² jdpr;nraw;ghL (single action)

² ,ul;il nraw;ghL(double action)

² ghJfhg;G thy;T (safty valves)

² thA neUf;fy; njhl;bfspy;

² Mtp neUf;fy; njhl;bfspy;

² mKf;f mLg;Gfspy; (pressure

cooker)

² FspNuw;wpfspy; kpifr;Rik njhluW

fUtp (over load cut out) kw;Wk; cau;

² jput kw;Wk; thA tY CLflj;jypd;

gpuNahfq;fisf; gl;bay;gLj;Jthu;.

² jput kw;Wk; thA tY CLflj;jy;

Kiwfspd; mD$y gpujp$yq;fis

kw;iwa tY CLflj;jy; KiwfSld;

xg;gPl;L Kiwapy; tpsf;Fthu;.

² gha ; k tY CLflj ; jy ;

nj hFj p nahd ; w pYs ;s g p uj hd

Jizf ;$Wfs pd ; nraw ; g hLfis

tptupg;ghu;.

² gha;k tY CLflj;jypy; thy;Tfshy;

(valves) nra;ag;gLk; Ntiyfisf;

tpgupg;ghu;.

² MLjz;L tiff;Nfw;g nghUj;jkhd

thy;Tfisj; njupTnra;thu;.

² MLjz ;bdhy ;  vj p u ; g h u ; f ; f pd ; w

njhopw ;ghl;bw;F Vw;g nghUj;jkhd

thy;it njupT nra;J nfhs;thu;.

² thy;itf; fl;Lg;gLj;Jk; Kiwfis

NtWgLj;jp ,dq;fz;L nfhs;thu;.

² gha;kk; neUq;fYf;F cl;gLk; NghJ

tpgj;J Vw;glj;jf;f tpjk; gw ;wpf ;

Nfl;lwpthu;.

² gha;kk; neUq;fYf;F cl;gLj;jg;gLk;;

NghJ tpgj ;Jf ;fisj ; jtpu ;j ;Jf ;

nfhs ;tjw ;Fg ;  gad ;gLj ;j pAs ;s

cj;jpfisg; ngaupLthu;.

12
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4.5 md;whlk; vjpu;nfhs;Sk;

NtiyfSf;F ntd;-

#wpj; njhopw;ghl;ilg;

gad;gLj;Jk; rhj;jpag;-

ghl;il tprhupj;jwpthu;.

4.6 FspNuw;wy;  nraw;-

ghl;bw;F gha;k neUf;-

fiyg; gad;gLj;Jk;

tpjk; gw;wp tprhupj;-

jwpthu;.

mKf;f njhluWfUtp (high pressure

cut out)

² gha ; k mKf ;f njhFj pfs py ;

mKf;fj;ij tpLtpf;Fk; thy;T

(pressure relief valve)

² cgfuzq;fspd; ghJfhg;Gf; fhuzp

(safety factor)

² ntd;#wpj; njhopw;ghLk; gad;ghLk;

cgfuzq;fs;

² rptpwy; fUtp (spray gun)

² fhgd;Nru; fUtp (carburettor)

² rptpwy; ifg;gk;gp (hand sprayer)

² thA neUf;fy; FspNuw;wpnahd;wpd;

njhopw;ghL

² FspNuw;wpapd; Fspu;j;jy; njhFjp

² g p ujhd ghfq ;fSk; mtw ;w pd ;

nraw;ghLfSk;

² neUf;fpfs;  (compressors)

² gha;kk; neUq;fYf;F cl;gLj;jg;gLk;

NghJ cupa ghJfhg;G tpjpKiwfisg;

gpd;gw;Wthu;.

² gha;kg; nghwpfisg; gad;gLj;Jk;NghJ

ghJfhg;G vy;iyia kPwhjpUg;gjw;fhd

topfis Nkw;nfhs;thu;.

² rptpwpapd; nraw;ghl;il tpsf;Fthu;.

² ntd;#wpr; nraypd; NtWk; gpuNahfq;fis

tprhupj;jwpthu;.

² ntd;#wpr ; nraiyg ; gad;gLj ;j p

,Uf;fpd;w vspa cgfuzq;fisr;

nraw;gLj;Jthu;.

² thA neUf;fy; FspNuw;wpapd; Fspu;j;jy;

njhFjpa pd ; g pujhd ghfq ;fisg ;

ngaupLthu;.

² Fspu;j;jy; njhFjpapd; njhopw;ghl;il

tpsf;Fthu;.

03
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5.1 e py msita pd ;

Nfhl;ghLfis (prin-

ciples of  surveying)

tpsf;Fthu;.

² epy msit tiutpyf;fzk;

² e pyj ;j pd ;  k PJ mike ;Js ;s

nghUl;fspd; rhu;ghd mikT (rela-

tive position)'

² ngupa epyg;gug;nghd;wpypUe;J rpwpa

epyg;gug;G tiu msf;Fk; Nfhl;ghL

(work from whole to part principle)

² epyj;jpd; kPJ fhzg;gLfpd;w Fwpg;gpl;l

,U ,lq;fs; rhu;ghf gpwpnjhU

,lj;jpd; mikitf; fhl;Lk; Nfhl;ghL

1' ,U J}u msTfs; %yk; (by two

distances)

2' xU J}u mstpdhYk; mil

Nfhzj;jpdhYk;

(by a distance and an angle)

3' ,U Nfhzq;fs; %yk;;

(by  two angles)

4' nrq;Fj;Jj; J}uk; %yk; (by the

perpendicular distance)

² gad;gLj;jg;gLk; cgfuzq;fSF

Vw;g epy msitfis tifg;gLj;jy;.

- rq;fpyp msit (chain surveying)

- jpNahliyw;W msit (theodolite

surying)

06² epy msitia tiutpyf;fzg;gLj;Jthu;.

² ghlrhiyj; Njhl;lj;jpd; xU gFjpapd;

kPJ mikAk; Gtp ,ay;Gfspd; (fl;llk;>

g hij Ng hd ; wd) mz ;zsthd

mikg ;igf ; fhl ;lf ;$ba khj p u p

tiuglj;ij tiuthu;.

² KOg;gug;nghd;wpypUe;J rpW gFjp tiu

msf ;Fk ;  Nfhl ; g hLfs pd ;

Kf;fpaj;Jtj;ij tpsf;Fthu;.

² VjhtJ xU ,lj;jpd; rhu;gsT mikit

tiuG Kiwapy; fhl;Lthu;.

5.0 epymsit kw;Wk;

kl ;lk ;  fhzy ;

gw ; w pa Nfhl ; -

g h L f i s

Nfl;lwpthu;.
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5.2 epy msitapd; NghJ

gad;gLj;jg;gLfpd;w

ntt ; NtW mst PL

tiffis (Types of

measurements)  Ak ;

mjw ;f hfg ;  gad ; -

gLj;Jfpd;w cgfuzq;-

fisAk;  (Surveying

instruments) ngaupLthu;.

² Neu ; Nf hl ; L mst PL ( linear

meaurements)

- fpilj;J}uk; (horizontal distance)

- epiyf;Fj;J J}uk; (vertical distance)

- rha;Tj; J}uk; (slope distance)

² Neu;Nfhl;L mstPl;L Kiwfs; (linear

measurements)

- Neub mstPl;L Kiwfs; (direct

measurements)

- jpupNfhzfzpj Kiw (trignomatry

method)

- ,yj;jpudpay; Kiw (electronic

method)

² ePsj;ij msf;Fk; cgfuzq;fs;

- msf;Fk; ehlh (measuring tape)

- rq;fpyp (chain)

- ,yj;jpudpay; J}ukhdp (electronic

distance meter)

² Nfhz mstPl;L Kiwfs; (angular

measurements)

² fpilj;jsf; Nfhzq;fs; (vertical

angles)

² Vw;wf; Nfhzq;fs; (angle of

elevation)

² ,wf;ff; Nfhzq;fs; (angle of

depression)

² msitapd; jd;ikf;Nfw;g nghUj;jkhd

msf;Fk; cgfuzq;fisg; ngaupLthu;.

² fpil kw;Wk; epiyf;Fj;J jsq;fspd;

Nfhzq;fisg; gad;gLj;jp> ejpnahd;wpd;

mfyj;ijAk; kunkhd;wpy; cauj;ijAk;

fzpg;gpLthu;.

² e Psj ;ijAk ;  Nf hzq ;fisAk ;

mstpLk;NghJ Vw;glf;$ba tOf;fis

tptupg;ghu;.

² ahjhapDk; mstPl;Lr; nraw;ghLfspd;

NghJ Vw;glf;$ba tOf;fis ,op

tsthf;Ftjw;Fg; gad;gLj;jf;$ba

Kd;Ndw;ghLfis tptupg;ghu;.

06



Nju;r;rp kl;lk; ghl cs;slf;fk; fw;ww; NgWfs; ghl

Ntisfs;

xxxi

Nju;r;rp

² epiyf;Fj;Jj;jsf; Nfhzq;fs;

(horizontal angles)

- mff;Nfhzq;fs; (included angles)

- Gwf;Nfhzq;fs; (deflection angles)

- jpirNfhs;(bearings)

² Nfhzq;fis mstpLk; cgfuzq;fs;

- rha;T khdp (clinometer)

- mupaj; jpirfhl;b (prismatic

compass)

- jpNahliyw;W (theodolite)

² mst PLfisg ;  ngWk ; Ng hJ

Vw;glf;$ba tOf;fs; (errors)

- cgfuzq;fspd; tO (instrumental

errors)

- mstPl;lhsupd; tO (personal errors)

- Rw;whly; tO (natural errors)

² tOf;fis ,optsthf;Ftjw;F

gad;gLj;Jk; topKiwffs;

- gbghu;j;jy; (calibration)

- cgfuzj;ij cupa epiyapy;

kl;Lk; gad;gLj;jy;

- rupghu;j;jy; Nfhl;il gad;gLj;jy;

- juTfis gjptjw;F Kd; kPz;Lk;

xU Kiw rupghu;j;jy;

- ngw;Wf; nfhs;sg;gl;l mstPLfis

epakr; #j;jpuq;fisg; gad;gLj;jp

rupnra;jy;



Nju;r;rp kl;lk; ghl cs;slf;fk; fw;ww; NgWfs; ghl

Ntisfs;

xxxii

Nju;r;rp

² rq;fpyp mstplypd; mbg;gilf;

Nfhl;ghLfSk; mwpKfKk;

- Kf;Nfhz Kiw (triangulation )

² rq;fpyp miit gad;gLj;jf;$ba

re;ju;g;gKk; gad;gLj;j Kbahj

re;ju;g;gKk;

² rq;fpyp msitapy; gad;gLj;jg;gLk;

nrhw;fs; / gjq;fs;

- %yf; NfhL (base line)

- gpujhd mstPl;L ,lk; (main sur-

vey  stations)

- gpujhd mstPl;Lf; NfhL  (main

survey  lines)

- nrt ;it ghu ;j ;jy ; NfhL /

rupghu;j;jy; (check lines)

- Kiwahf mikf ;fg ; gl ; l

Kf;Nfhzq;fs; (well conditioned

triangles)

- nrq;Fj;jhd Fj;jsT ̂perpendicular

offsets)

- rupthd Fj;jsT (oblique offsets)

² rq ; f py p  mst ply pd ;  Ng hJ

gad;gLj;Jk; cgfuzq;fs;

- 50 m msf;Fk; ehlh

- 20 m msf;Fk; ehlh

- tupirg;gLj;jy; Nfhy;fs; (surveing

poles)

- Mg;G / kuKiyfs; (pegs)

- jl;Lg; nghy;Y (mallet)

5.3 rq ;f py p  msit

Kiwiag; gad;gLj;-

Jthu;.

² rq;fpyp mstPl;by; fhzpnahd;iwg; gy

Kf;Nfhzpfshfg; gpupj;Jf; nfhs;tjd;

Kf;fpaj;Jtj;ij tpsf;Fthu;.

² rq;fpyp mstPl;bd; NghJ gpd;gw;w Ntz;ba

gbKiwfis xOq;F Kiwg;gb tpgupg;ghu;.

² rq;fpyp mstPl;ilg; gad;gLj;jp rpwpa

epyg;gFjpnahd;iw mse;J mjd; epyj;

jpl;lg;glj;ij xOq;F nra;thu;.

10



Nju;r;rp kl;lk; ghl cs;slf;fk; fw;ww; NgWfs; ghl

Ntisfs;

xxxiii

Nju;r;rp

² rq;fpyp msitapd; gbKiw

- mst pLk ;  g p u Njrj ;ijg ;

gupNrhjpj;jy;

- gurPyid ml;ltizia xOq;F

nra;jy;

- %yf; NfhL> mstPl;L ,lk; kw;Wk;

nrt;it ghu;f;Fk; Nfhl;bf;Fg;

nghUj;jkhd ,lj;ijj; njupT

nra;jy;

- mstPl;L ,lq;fis epyj;jpd; kPJ

milahskply;

- mstpLk; NfhLfpsd; ePsj;ij

msj;jy;

- gy ;NtW Gtp ,ay;GfSf;F

rupthd Fj;jsT thrpg;igg;

ngw ;Wf; nfhs;sy; (vy;iy>

epu;khzpg;Gf;fs;> MW Nghd;w)

- fsg; gjpNtl;by; mstPLfisf;

Fwpj;Jf; nfhs;sy;

- nghUj;jkhd mstpilia njupT

nra;J> eps jpl;lg;glj;ijj;

jahupj;jy;

² kl;lq;fhzypd; tiutpyf;fzk;

² epu;khz NtiyfSf;F epiyj;jpd;

cauk; njhlu;ghd mstPLfisg;

gad;gLj;Jk; re;ju;g;gq;fs;

² kl;lq;fhzy; vd;gjid tiutpyf;fzg;

gLj;Jthu;.

² epyj;jpd; cauk; njhlu;ghd mstPLfisg;

gad;gLj;Jk; re;ju;g;gq;fis tptupg;ghu;.

065.4 kl;lq;fhzy; (Levelling)

njhlu;ghd mbg;gil

t p l a q ; f i s j ;

Njbawpthu;.



Nju;r;rp kl;lk; ghl cs;slf;fk; fw;ww; NgWfs; ghl

Ntisfs;

xxxiv

Nju;r;rp

² epyj;jpd; cauj;ij tiuG %yk;

fhl;Lfpd;w Kiwfs;

- rkTauf; Nfhl;Lg;glk; (contour map)

- neLf;F ntl;Lg;glk; (longitudial sec-

tion)

- FWf;F ntl;LKfk; (cross section)

- Kf;fpa Gs;spfspd; ,l cauk;

(spot height)

² kl;lq;fhzy; Nfhl;ghL

² kl ;lq ;fhzYf;Fj ; Njitahd

cgfuzq;fSk; mtw;wpd; ghfq;fSk;

- kl;lq;fhZk; cgfuzk; ^leveling

instrument& ̂njhiyfhl;b - telescope"

Gs;sb kapu; - cross hairs "

kl;lf;Fkpo; - level bubble" ghjj;jpUF

- foot screws&

- Kf;fhyp (tripod)

- kl;lf;Nfhy; ̂ leveling staff&

- msf;Fk; ehlh ̂ measuring tape&

² kl;lq; fhzypd;NghJ gad;gLj;jg;-

gLfpd;w nrhw;fs;

- kl;lj;jsk; (level surface)

- ruhrup fly; kl;lk; (mean sea level)

- fpilj;jsk; (horizontal plane)

- epiyf;Fj;Jf; jsk; (vertical plane)

- xLf;fpa kl;lk; (reduced level)

- gPlf;Fwpfs; (bench marks)

- jw;fhypf gPlf;Fwpfs; (temporary

bench marks)

² epu;khz Ntiyfspd;NghJ epyj;jpd;

cauk; njhlu ;ghd mstPLfisg;

gad;gLj;j Ntz;bajd; Kf;fpaj;JTj;ij

tpsf;Fthu;.



Nju;r;rp kl;lk; ghl cs;slf;fk; fw;ww; NgWfs; ghl

Ntisfs;

xxxv

Nju;r;rp

- Neu; tupirahf;fy; (line of collima-

tion)

- njhiyfhl;bapd; mr;R (axis of

the telescope)

- Fkpo;f;Fohapd; mr;R (axis of the

tube bubble)

- Kd;ghu;it (fore sight)

- gpd; ghu;it (back sight)"

- ,ilg; ghu;it (intermediate sight)

- khWk; Gs;sp (changing point)

- cgfuzj;jpd; cauk; (height of the

instrument)

- Ftpar; nra;jy; (focusing)

- kl;lg; gf;fk; (level page)

- kl;l epiyak; (level station)

- vOg;gk; ̂ rise&

- tPo;r;rp ̂ fall&

² kl;lq;fhz Ntz;ba Gs;spia

,dq;fhzy;

² cgfuzj ;ij itg ;gjw ;fhd

,lj;ij njupT nra;jy;

² jw;fhypfkhf rPu; nra;jy;

(temporary adjustments)

- cgfuzj;ij epiyg;gLj;jy;

(setting the instrument)

- cgfuzj;ij kl;lkhf;fy;

(leveling the instrument)

² FWfpa ghij gFjpnahd;wpd; neLf;F

ntl;il tiutjw;fhd thrpg;igAk;

mstPl;ilAk; ngWthu;.

² ngw;Wf; nfhs;sg;gl;l mstPLfisf;

Fwpg ;gjw ;fhd kl;lq;fhzy; Vl;Lg ;

gf;fnkhd;iwj; jahu;nra;thu;.

² FWfpa ghijg; gFjpiahd;wpd; neLf;F

ntl;il tiuGj; jhspy; fhl;Lthu;.

5.5 FWfpa ghijg;gFjp

nahd;w pd ; neLf ;F

ntl;nlhd;iw xOq;F-

gLj;Jtjw;F kl;lk;

fhzy; Nfhl;ghl;ilg;

gad;gLj;Jthu;.

10



Nju;r;rp kl;lk; ghl cs;slf;fk; fw;ww; NgWfs; ghl

Ntisfs;

xxxvi

Nju;r;rp

04² epy msitapd; NghJ NghFfspd;

Kf;fpaj;Jtj;ij tpsf;Fthu;.

² jpNahliyw;wpd; nraw;ghl;il tpgupg;ghu;.

² ,dq;fz;l Gs;spapd;kPJ kl;lNfhiy

epiyFj;jhf itj;jy;

² mstPl;il thrpj;jYk; Fwpj;jYk;

(reading and recording)

² fzpg;gply; (calculation)

- vOg;gk; tPo;r;rp Kiw (rise and

fall method)

² fzpg ; g pLtjw ;F e paj pfisg ;

gad;gLj;jy;

² neLf;Fntl;il (longitudinal section)

tiujy;

² jpNahliyw;W gFjpfis mwpe;J

nfhs;sy;

² jpNahliyw;Wg; NghF (theodolite tra-

versing)

- jpwe;j NghF  (open traverse)

- %ba NghF (closed traverse)

² jpNahliyw;nwhd;wpd; gad;ghL

- fpilj;jsk; (horizontal plane)

-  epiyFj;Jj;jsk; (vertical plane)

² jpNahliyw;W mstPl;bd; NghJ

gad;gLj;Jk; nrhw;fs;

-  fpil mr;R (horizontal axis)

-  epiyFj;Jf; mr;R (vertical axis)

-  rkhe;jpuf; NfhL(line of collimation)

- njhiyf;fhl;bapd; mr;R

(axis of the telescope)

5.6 jpNahliyw;W

mstPLjypd; (theodolite

traversing)  mbg;gil

tplaq;fisj; Njb

mwpthu;.



Nju;r;rp kl;lk; ghl cs;slf;fk; fw;ww; NgWfs; ghl

Ntisfs;

xxxvii

Nju;r;rp

- Fkpo;f; Foha; (tube bubble)

- fpilNfhzk; (horizontal angles)

- epiyFj;Jf; Nfhzk; (vertical

angles)

- ikag;gLj;jy; (centering)

- njhiyfhl;bia flf;if

nra;jy;  (transiting)

- kl;lkhf;fy; (leveling)

- fsg;gjpNtL (field book)

²  Njitahd nghUl;fs;

- jpNahliyw;W

- Kf;fhyp (tripod)

- kl;lf;Nfhy; (surveying poles)

- 50m msf;Fk; ehlh

-  20m msf;Fk; ehlh

² Mg;G / kuKiyfs; (pegs)

² tiujy; cgfuzq;fs; (drawing

instruments)

² jpNahliyw;wpd; %yk; xU mstpLk;

epiyaj;ij kl;Lk; gad;gLj;jp kpfr;

rpwpa nrq;Nfhz vy;iyiaAila

fhzpg; gFjpnahd;wpd; epsjpl;lg;

glj;ijj; jahu;nra;jy;

- mst pLk ;  g p u Njrj ;ijg ;

gupNrhjpj;jy;

- gu pr Pyid ml ;ltiziaj ;

jahupj;jy;

- mstPL nra;tjw;Fg; nghUj;jkhd

5.7 jpNahliyw;iw mstp

-tpLjiy (theodolite

surveying) Jiwapy;

gad;gLj;Jthu;.

² jpNahliyw;iwg; gad;gLj;jp Neuhd

vy;iyfisf; nfhz;l rpwpa fhzpg;

gFjpnahd;wpd; vy;iyf;fhf cgfuzj;jpy;

,Ue;J jpirNfhs;> kw;Wk; J}uk; gw;wpa

thrpg;igg; ngw;Wf; nfhs;thu;.

² mt; thrpg;igg; gad;gLj;jp> fhzpapd;

epyj; jpl;lg;glj;ij mstpilf;F

tiuthu;.

10
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Ntisfs;

xxxviii
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,lj;ijj; njupT nra;tJld;

mij epyj;jpd; kPJ Fwpj;jy;

- cgfuzj ;ij mst Pl ; L

epiyaj;jpy; itj;J kl;lkhf;fpf;

nfhs;sy;

- cgfuzj;jpd; fpilf;Nfhzk;

00000'00" Mf tlf;F jpirf;F

rupnra;jy;

- Gtp ,ay;gpw;F mika thrpg;ig

(j pirNfhisAk ; mstpLk ;

epiyaj;jpypUe;J J}uk;) vLj;jy;

- thrpg;igf; Fwpj;jy;

- epy fpilg;glj;ijj; jahu;nra;jy;
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Ntisfs;

xxxix

Nju;r;rp

6.0 tPl;L ePu;toq;fy;

kw ;Wk ;  fo pT

Kfhikj ;Jtk ;

gw;wpa fw;wypy;

<LgLthu;.

6.1 tiuaiwg;gl;l  tsk;

xd;whd ePupd; Kf;fpa-

j;J tj;ij tptupg;ghu;.

6.2 e Piur ; Rj ;j pfu pj ;J

tpepNahfpf;Fk; Kiw-

ia tptupg;ghu;.

² ePu; tl;lk;

² ePupd; tiuaiwg;gl;l msT

² ed;dPu; - epyf;fPo; ePu;> fpsrpau;>

I]; kiy> rJg;G epyk;> Vupfs;

kw;Wk; Vida ePu; %y Kjy;fs;

- 3%

² ctu; ePu; - rKj;jpuk; - 97%

² ePu; Rj;jpfupg;gjd; Kf;fpaj;Jtk;

² ePu; Rj;jpfupf;Fk; gbKiw

² fhw;W}l;ly; (aeration)

² jpusr; nra;jYk; gbar; nra;jYk;

(floculation & sedimentation)

² tbfl;ly; (fiteration)

² er;R ePf;fy; (desifection)

² ePiu tpepNahfpj;jypy; nry;thf;Fr;

nrYj;Jk; fhuzpfs;

² toq;fs; mKf;fk; (supply pressure)

² ePu; epuy; (water head)

² cwpQ;ry; epuy; (suction head)

² epiy Vw;w epuy; (elevation head)

² Ntf epuy; (velocity head)

² GtpaPu;g;G gha;r;ry; (gravity flow)

² gha;r;Rjy; (pumping)

² mKf;fg;gk;gp (pressure pumps)

² ePu; tl;lj;jpd; gy;NtW re;ju;g;gq;fspd;

Kf;fpaj;Jtj;ij tptupg;ghu;.

² ePu;g; guk;giy tptupg;ghu;.

² nraw;if Kiwfs; kw;Wk; ,aw;if

epfo;Tfspd; %yk; ePu ; Rj;jpfupg ;G

eilngWk; Kiwia tptupg;ghu;.

² ,U epiyaq;fspilNa ePu; toq;fspd;

NghJ nry;thf;Fr; nrYj;Jk; fhuzpfis

ju;f;fuPjpahd Kiwapy; tpsf;Fthu;.
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Ntisfs;

x l

Nju;r;rp

6.3 t Pl ;L e Pu ; toq;fy;

njhFjpnahd;iw /

g F j p n a h d ; i w j ;

jpl;lkpl;L mikg;ghu;.

6.4 t Pl ;Lf ;  fo pTfis

tifg;gLj;Jthu;.

6.5 fopTfis Kfhikj;-

Jtk; nra;thu;.

² tPl;L ePu; toq;fs; njhFjpapd;

ghfq;fSk; mtw;wpd; njhopy;fSk;

² Nrit Foha; (service main)

² fsQ;rpaj; jhq;fp (storage tank)

² Foha;fSk; Jizg; ghfq;fSk;

(pipe & fittings)

² jpUFgpbfSk; thy;TfSk; (taps

& valves)

² Rfhjhu epiyg;gLj;jpfSk; /

nghUj;jpfSk; (sanitary fixtures)

² gk;gp tif (pums)

² Foha; ,izg;G Kiw (pipe joints)

² tPl;L fopTfs; cUthFk; Kiw

² tPl;Lf; fopTfis tifg;gLj;jy;

² ePu;g;ghq;fhd fopTfs; (water borne

waste)

² jpz;kf; fopTfs; (solid waste)

² jpz;kf; fopT Kfhikj;Jtk;

² vupj;jy;

² kPs;Row;rpg;gLj;jy;

² kPsg;gad;gLj;jy;

² gpupj;jopar; nra;jy;

² $l;nlU jahupj;jy;

² capu;thA cw;gj;jp nra;jy;

² ePu;g;ghq;fhd fopT Kfhikj;Jtk;

² tpuakhFk; ePu; (Waste water)

² fopT ePu; (foul water)

² tPl;L ePu;toq;fy; njhFjpnahd;wpw;F

Njitahd ePu;Foha; kw;Wk; Jizg;

ghfq;fisg; ngaupLthu;.

² tPl;L ePu;toq;fy; njhFjpnahd;iw /

gFjpnahd;iwj; jpl;lkpLthu;.

² tPl;L ePu;toq;fy; njhFjpnahd;iw /

gFjpnahd;iw mikg;ghu;.

² khj p u p  Fo payiwnahd ; w p w ; f hd

rhjdq;fisg; nghUj;j Ntz;ba Kiwia

tupg;glnkhd;wpd; %yk; fhl;Lthu;.

² tPl;Lg; gk;gp Kiwfis tupg;glq;fs; %yk;

tptupg;ghu;.

² t Pnlhd ;w py ; fo pTfs ; cUthFk ;

Kiwfis ml;ltizg;gLj;jp mjw;Nfw;g

fopTfis tifg;gLj;Jthu;.

² fopT tiffSf;F Vw;g mfw;wy ;

Kiwfis tptupg;ghu;.

² ghlrhiy #oypd; fopTfis Kiwahf

mfw;Wk; Kiwfis nraw;gLj;Jthu;.

² tpuakhFk; e PiuAk ; fo pTe PiuAk ;

nts pNaw ;Wk ;  njhFj pnahd ;iw

tupg;glj;jpd; %yk; fhl;Lthu;.

14
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Ntisfs;

x l i
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² GtpaPu;g;G gha;r;ry; (gravity flow)

%yk; ntspNaw;wy;

² tbfhy; Foha; njhFjpnahd;wpd;

ghfq;fSk; mtw;wpd; Kf;fpaj;JtKk;

² tbfhy; Foha; tif

² gbj;jpwd; (gradiant)

² ePu;g;nghwp (traps)

² fhd;Fop (gully)

² Ml;gpyk; (man hole)

² mju;f;Foha; (vent pipes)

² foptfw;wYf;fhd gupfhukply;

² mOf;Fj;njhl;b (septic tank)

² cwpQ;Rk; / Cwitf;Fk; Fop

(soakage pit)

² tbfhy; mikg;Gj; njhFjp (drainage

systems)

² xw;iwf;Foha; (single stack)

² ,ul;ilf;Foha; (souble stack)

² fopfhd; njhFjp (sewerage system)

² xd;W Nru;e;j fopTf; Foha;j;

njhFjp (combined)

² NtWgLj;jg;gl;l fopTf; Foha;j;

njhFjp (seperate)
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Ntisfs;

xl i i

Nju;r;rp

7.1 jpl;lg; gj;jpuj;jpw;F

Vw;g epak mstPl;L

Kiwfisg; gad;gL

-j;jp msitr; rpl;il

xd;iwj; jahupg;ghu;.

7.2 msitr; rpl;ilf;F

Vw;g myF tpiy-

iaf; fzpg;ghu;.

² epak msit Kiw gad;ghl;bd;

Kf;fpaj;Jtk;

² epak msit Kiw

-SLS 573
² fzpa mstPl;lhsu; gad;gLj;Jk;

Mtzq;fs;

- jpl;lg;glk; (plans)
- gpurpdj;jhs; (query sheet)
- Ntiy cUg;gb xOq;FgLj;jy;

(schedules)
- mstPl;Lj;jhs; (measurement

sheet)
- msntLj;jy; jhs; (taking off

sheet)
- RUf;fj;jhs; (abstract sheet)
- msTr;rpl;il (BOQ)

² fl ; llnkhd ; w pd ;  nju pT

nra;ag;gl;l gFjpnahd;wpw;fhd

msit r pl ;ilnahd ;iwj ;

jahupj;jy;

² fl;llnkhd;wpy; njupT nra;ag;gl;l

gFjpnahd;W

(cjhuzk; Rtu; (nrq;fy; Ntiy)

jiw Nghd;wd) ,tw;wpw;fhd KO

nryTfSk; cs;sf;fpa tpiyiaf;

(all in rate) fzpj;jy;.

- %yg;nghUs; (material)
- $yp (labour)
- ,ae;jpuhjpfs; (machinery)
- ,yhgKk; Nke;jiyr; nryTk;

(overheads and profits)

12

14

² fzpa mst Pl ; l hsu ;  xUtUf ;F

mj ;j patr pakhd Mtzq ;fisg ;

ngaupLthu;.

² fl;llnkhd;wpd; njupTnra;ag ;gl ;l

gFj pnahd ; w pd ;  e pak mst Pl ; L

Kiwfisg ; g pd ;gw ;w p msTfis

fzpg;ghu;.

² msTfis fzf ;f pl ; l Ntiy

cUg;gbfSf;fhd msitr;rpl;iliaj;

jahupg;ghu;.

² Xu; myfpw;fhd tpiyapy; mlq;fpa

gFjpfis tptupg;ghu;.

² fl;llnkhd;wpd; njupT nra;ag;gl;l

gFj pnahd ; w pd ;  g p uj hd Ntiy

cUg;gbfSf;fhd xu; myfpd; tpiyiaf;

fzpg;ghu;.

7.0 fl ; bl j pl ; l g ;

glj;jpw;Nfw;g epak

mstPl;L Kiw-

fisg; gad;gLj;jp

msitr; rpl;il-

fisj; jahupj;Jf;

fpuaj;ijf; fzpg;-

gpLthu;.



Nju;r;rp kl;lk; ghl cs;slf;fk; fw;ww; NgWfs; ghl

Ntisfs;

xliii

Nju;r;rp

8.1 tzpf; re;ju;g;gq;fis

Njbawpthu;.

8.2 tzpf Nkk;ghL kw;Wk;
tz pfr ;  nrad ; -
Kiwf;Fj;; Njitahd
fUt pfs ;  gw ; w p f ;
Nfl;lwpthu;.

  Kaw;rpahz;ik

  mwpKfk;

 Kaw;rpahz;ikahsu;

  Kaw;rpahz;ikahsnuhUtuplk;
fhzg;glNtz;ba gz;Gfs;;

  Kfhikj;Jtj;jpwd;fs;
    jpl;lkply;.
    xOq;fikj;jy;.
    fz;fhzpj;jy; (monitoring)
    kjpg;gpLjy;

  MSikj;jpwd;fs;.

  mgha (risk) Kfhikj;Jtk;

  tzpfr; re;ju;g;gq;fis
   ,dq;fhzy;

  Mf;fj;jpwd; / GJikg;ghL
     (creativity / innovation)

  tzpf re;ju;g;gq;fs;

  mwpKfk;

  ,dq;fhzy; Kiwfs;

  re;ij Ma;T

  ‘ggrr’ (SWOT) gFg;gha;T
  tzpfj;jpl;lj;ij tpUj;jp nra;jy;

 tzpfj;jpl;lj;jpd;
cs;slf;fKk; fl;likg;Gk;

 rpw;wsT tzpfKaw;rpnahd;Wf;
fhd tzpfj;jpl;lnkhd;iwj; jahupj;jy;.
 rpw;wsT tzpf Kaw;rpnahd;wpd;
mbg;gilahd nraw;ghLfs;
  jpl;lkply;
  xOq;fikj;jy;

  fz;fhzpj;jy;

  kjpg;gply; (evaluation)

04

06

 ngWkhd cUthf;fj;jpy; Kaw;rpahz;-

ikahsupd; tfpghfj;ij tptupg;ghu;.

 Kaw ;r pahz;ikf ;Fj ; Njitahd

jpwd;fisAk; gz;Gf; $WfisAk;

tpUj;jp nra;J nfhs;thu;.

 cw ; gj ;j p  kw ;Wk ;  re ;ija pid

mbg;gilahff; nfhz;L #o;epiyfspy;

Kaw;rpahz;ikapd; ntw;wp Njhy;tpfis

tptupg;ghu;.

 re;ij Ma;T (Survey) Kiwapaiy
tptupg;ghu;.

 khw;W tzpf topfis ,dq;fhz;gjw;fhf

ggrr(SOWT)gFg;gha;itg; gad;gLj;-
Jthu;.

tzpff; fUj;njhd;iw ntw;wpfukhd tzpf

Kd;nkhopnthd;whf khw;wpaikg;ghu;.

 rpw;wsT tzpfnkhd;wpd; Kfhikj;Jtr;
nraw;ghLfis tptupg;ghu;.

 rpw;wsT tzpfnkhd;wpd; topelj;jy;

fUkq ;fs pd ;  nrayilit

mstpLtjw ;Fj ; Njitahd epj p

eltbf;iffspd; Njitia tpsf;Fthu;.

8.0 cw;gj;jp kw;Wk;

tzpf tpUj;jpf;Fj;

Njitahd jpwd;-

fis t pUj ;j p

nra;J nfhs;thu;.



Nju;r;rp kl;lk; ghl cs;slf;fk; fw;ww; NgWfs; ghl

Ntisfs;

xl iv

Nju;r;rp

8.3 tz p f n k h d ; w p i d
elhj;jpr; nry;tjw;Fj;
Njitahd cl;fl ;l
ikg ; G trj pfis
Njbawpthu;.

 rpw;wsT tzpf Kaw;rpnahd;Wf;Fj;
Njitahd epjp eltbf;iffs;.
 ,yhg el;lf; $w;W /  gjpNtL

  cl;fl;likg;G trjpfs;
  Jizr;Nritfs;

  epjptrjpfs;.
  fld;
  rpWfld;
  Fj;jif (leasing)

  xOq;F tpjpfs;
  tpiyf;fl;Lg;ghL
  njhopyhsu; rl;lk;
  Efu;Nthu; ghJfhg;G
  jur;rhd;Wg;gLj;jy;

  Mtzg;gLj;jy;
  gjpT nra;jy;
  ,wf;Fkjp Mtzq;fs;
  Vw;Wkjp Mtzq;fs;
  rhd;Wg;gLj;jy;

  Vw;ghl;nlhOq;F (logistics)
  Nghf;Fthuj;J
  fsQ;rpag;gLj;jy;
  Muha;r;rpAk; mgptpUj;jpAk;
  fhg;GWjp
  njhlu;ghly;

 tzpf Kaw;r pnahd;iw elhj ;j pr ;

nry;tjw;fhfg; ngw;Wf; nfhs;sf;$ba

Jizr; Nritfspd; gzpfis tptupg;ghu;.

;.

 tzpfnkd;gJ ,lk;ngWk; rl;lk; / xOq;F
tpjpfspd; gq;fspg;G kw;Wk; Njitahd

eltbf;iffis tpgupg;ghu;.

08
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Nju;r;rp 1 : nghwpapay; juepakq;fisAk; tpguf;$w;Wf;fisAk; njhopDl;gr; #oypy;

gad;gLj;Jthu;.

Nju;r;rp kl;lk; 1.1: nghwpapay; juepakq;fsJk; tpguf;$w;Wf;fsJk; Kf;fpaj;Jtj;ij tpgupg;ghu;.

ghlNtisfs; : 04

fw;ww; NgWfs; :  nghwpapay; juepakq;fs; kw;Wk; tpguf;$w;Wf;fisj; jahupf;Fk;

epajpfis tptupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

‘‘ju epakk;’’ nghJthfg; gyupd; mtjhdj;jpw;Fl;glhj Mdhy; nghUl;fs; Nritfs;
njhlu;ghd kpf Kf;fpa fhuzpahFk;. ju epakq;fSf;F cupj;jhtJ> Vjhtnjhd;wpd;
rupahd cs;slf;fr; nraw;ghLfs; kw;Wk; nghWg;Gld; nraw;gLtJ gw;wp cWjpg;gLj;Jk;
tpguf;$w;Wfs;> xOq;Ftpjpfs; kw;Wk; newpKiwfSkhFk;. ju epakq;fs;> epu;khzpf;fg;gLtJ
vt;thW? vq;F? vtu; %yk;? Nghd;witfis tpsf;Fjy; ,q;F Nehf;fkhFk;.

 nghwpapay; ju epakq;fs; tpguf; $w;Wf;fs; vd;gd nghwpapay; Ntiynahd;iwr;
nra;tjw;fhf Vw;Wf; nfhs;sg;gl;l KiwahFk; vd;gijr; RUf;fkhff; Fwpg;gplyhk;
mJ:
 ahjhapDk; xd;iw cw;gj;jp nra;jy;.
 nraw;ghl;L Kfhikj;Jtk;
 Nritfis toq;Fjy; my;yJ
 nghUl;fis tpepNahfpj;jy; njhlu;ghdjhf ,Uf;fyhk;.

 ju epakq;fSf;Fk; tpguf;$w;Wf;fSf;Fk; ,ilNa cs;s NtWghl;ilj; njspTgLj;Jf.
 ju epakq;fs; vd;gJ gy epWtdq;fSf;F Vw;Gilajhf mikAk; tz;zk; tFf;fg;gl;l

nraw;ghlhFk; vdTk;. cjhuzkhf ISO 9001 vd;gJ ve;jnthU epWtdj;jpdJk;
Kfhikj;Jtr; nraw;ghl;il Nkw;nfhs;s Ntz;ba Kiwia fhl;lf;$ba juepakk;
vd;gij tpsf;Ff.

 ju epakq;fs; tFj;jy; ahUf;fhf tpjpf;fg;gLk; tplak; vd;gij khztu;fspd; ftdj;jpw;F
nfhz;LtuTk;. gy;NtW ehLfspy; Vw;Wf; nfhs;sg;gl;l njhopy; rhu; mikg;Gfs;
Nghd;Nw muR epWtdq;fs; %yk; ,it Nkw; nfhs;sg;gLfpd;wd vd;gij tpsf;Ff.

 tpguf;$w;W vd;gJ ngUk;ghYk; Fwpg;gpl;l ifj;njhopy; xd;wpw;Fupa rpwg;Gj; Nju;r;rpfspd;
$l;L vdTk;> cjhuzkhf ,yq;ifapy; fl;bl epu;khzq;fSf;F cupa mDkjpf;fg;gl;l
rpwg;Gj; Nju;r;rpfis fl;ll tpguf;$w;W vd epu;khzf; ifj;njhopy; mgptpUj;jp mjpfhu
rig (Construction Industry Development Authority- CIDA) vDk; mur epWtdj;jpd; %yk;
ntspaplg;gl;Ls;sJ vd;gij tpsf;Ff. Fwpg;gpl;l cw;gj;jpahsu; %yk; cUthf;fg;gLk;
/ jahupf;fg;gLk; nghUnshd;wpd; Nfj;jpufzpj> nghwpKiw> ,yj;jpudpay;> ,urhad
kw;Wk; NtW msTU tpguf;$w;Wf;fs; vdf; fhl;l KbAk;. tpguf; $w;iw tFf;Fk;
epWtdk; ngUk;ghYk; mur epWtdk; my;yJ Vw;Wf; nfhs;sg;gl;l ghupa xU
$l;Lj;jhgdkhf ,Uf;fyhk;. me;epWtdk; my;yJ $l;Lj;jhgdk; Fwpg;gpl;l nghUs;
cw;gj;jpf;Fupa msTUit cw;gj;jpf; $l;Lj;jhgdj;jpw;F my;yJ $l;Lj;jhgdq;fSf;F
toq;fg;gLfpd;wd.

 ju epakq;fs; my;yJ tpguf;$w;W vd;gJ epjKk; rku;g;gpf;f Ntz;ba Xu; vOj;J %y
Mtzkhf ,Uj;jy; Ntz;Lk; vd;gij typAWj;Jf.

 ju epakq;fs;> tpguf;$w;Wf;fspd; Kf;fpaj;Jtk;> juepakq;fs; kw;Wk; tpguf; $w;W
%yk; ahjhapDnkhU cw;gj;jp> Nritnahd;W my;yJ njhFjpnahd;wpd; %yk;
ghJfhg;ghf> ek;gfj; jd;ikAld;> tPz; tpuak; kw;Wk; Fiwfis ,optsthf;Fjy;
%yk; cau; tpidjpwDlDk; njhlu;r;rpahf jpl;lkpl;l nraw;ghl;il Nkw;nfhs;tJ
cWjpg;gLj;jg;gLk; vdTk; mjd; %yk; juk; kw;Wk; ghJfhg;Gj; njhlu;ghd epajpfs;
gpujpgypf;fg;gLk; vd;gjidAk; tpsf;Ff.

 vg;nghOJk; ,it mile;J nfhs;sf;$ba eilKiw epajpfs; vd;gjdhy; xU
NghJk; ,jidr; rhj;jpakw;wnjhd;whff; fUjf; $lhJ vd;Wk; cjhuzq;fs; %yk;
fhl;Lf.
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 ju epakq;fs; kw;Wk; tpguf;$w;Wf;fs; %yk; nghUl;fspdJk; NritfspdJk; ek;gfj;
jd;ik fl;bnaOg;gg;gLtjdhy; Fwpg;gpl;l nghUs; my;yJ Nrit njhlu;ghf tpw;gid>
Gjpa re;ij tha;g;G fpilj;jy;> ts Kfhikj;Jtk; Nghd;w gad;fisg; ngwyhk;
vd;gij cjhuzq;fs; %yk; tpsf;Ff.

 njhopDl;g kw;Wk; #oy; rhu;e;j ntt;NtW fhuzpfspd; mbg;gilapy; fhyj;Jf;Ff;
fhyk; ju epakq;fs; kw;Wk; tpguf;$w;Wf;fs; ,w;iwg;gLj;jg;gLfpd;wd vd;gij tpsf;Ff.

 nghUs; kw;Wk; Nritfs; njhlu;ghfg; gy;NtW epajpfis mbg;gilahff; nfhz;L
juepakq;fs; kw;Wk; tpguf;$w;W ntspaplg;gLtNjhL Fwpg;gpl;l nghUs; xd;iw my;yJ
Nritia njupTnra;J nfhs;Sk; NghJ mq;F cupa epajpfSf;F mikthf
juepakq;fis / tpguf;$w;Wf;fis Njbawpjy; Ntz;Lk; vd;gij tpgupf;Ff.
(cjh: ISO 9001 (2015) ju Kfhikj;Jt njhFjpf;Fupa ju epakq;fs;>

SLS 107 (2015) rhjhuz Nghl;yd;l; tifr; rPnke;Jf;Fupa juepakk;)

gpujhd nrhw;fs; / vz;zf;fU:

² ju epakq;fs; - standards

² tpguf; $w;W - specifications

² gukhdq;fs;/msTUf;fs; - parameters

² epajpfs; - criteria

² rhj;jpakw;w - impossible

² gapw;rp - practice

² xOq;Ftpjpfs; - regulations

² newpKiw - protocols

² ju Kfhikj;Jtj; njhFjp - quality management system

² rhjhuz Nghl;yd;l; rPnke;J - ordinary portland cement

jutpUj;jp cs;sPLfs; :

² Njrpa kw;Wk; ru;tNjr uPjpapy; gad;gLj;jg;gLk; juepak epWtdq;fspd; ngau;fs;

mlq;fpa gl;bay; xd;W ( SLS, ISO, ASTM, JIS, ISI Nghd;wd)
² ju epakq;fs; kw;Wk; tpguf;$w;Wf;fspd; Kf;fpaj;Jtj;ijf; fhl;Lk; gf;fg; Gul;b (flip

chart)

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

² nghwpapay; ju epakq;fis mwpKfQ; nra;jy;.

 nghwpapay; juepakq;fSf;Fk;> tpguf;$w;WfSf;Fk; ,ilNa cs;s NtWghLfisf;

fhl;Ljy;

 ju epakq;fisAk; tpguf;$w;Wf;fisAk; NgZtjdhy; fpilf;Fk; mD$yq;fis

tpgupj;jy;

Nkyjpf thrpg;gpw;fhf:

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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Nju;r;rp kl;lk; 1.2: nghJg;gad;ghl;by; fhzg;gLk;> nghwpapay; juepakq;fs; kw;Wk; tpguf;$w;Wj;
njhFjpfisg; ngaupLthu;.

ghlNtisfs; : 04

fw;ww; NgWfs; :  nghwpapay; fUkq;fSf;Fupa juepakq;fs;; kw;Wk; tpguf;$w;Wf;fisg;
ngw;Wf; nfhs;tjw;fhfg; guprPypf;f Ntz;ba Mtzq;fisj; njupT
nra;J nfhs;thu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

nghwpapay; fUkq;fis cupa KiwapYk; cau; juKilajhfTk; nra;J Kbg;gjw;fhd
Nkw;ghu;itapy; <LgLtjw;Fk; topfhl;liy toq;Ftw;Fk; cs;ehl;bYk; ntspehl;bYk;
epu;khzpg;G NtiyfSf;F cjTk; mikg;Gf;fs;> epWtdq;fspd; %yKk;> xOq;F tpjpfs;
/ Vw;Wf; nfhs;sg;gl;l nghJg; gad;ghl;bw;F Kd;itf;fg;gl;Ls;sJ. ,t;thwhd gq;fspg;ig
toq;Fk; mikg;Gf;fs; gw;wpa tpsf;fj;ijg; ngw;Wf; nfhs;tJk; Njitahd jfty;fisg;
ngw;Wf; nfhs;tjw;F topfhl;LtJk; ,j;Nju;r;rp kl;lj;jpy; vjpu;ghu;f;fg;gLfpd;wJ.

 nghwpapay; Jiwapy; tpguf;$w;Wf;fs;> ju epakq;fSld; my;yJ epakq;fspd;wp
epu;khzpf;fg;gl;Ls;s / nra;ag;gl;Ls;s cw;gj;jpfs; my;yJ Nritfs; njhlu;ghd
cjhuzq;fs; nra;jpj;jhs;> Gifg;glq;fs; Nghd;wit %yk; my;yJ mJ Nghd;w
re;ju;g;gq;fs; kw;Wk; ,lq;fisg; gw;wpa jfty;fisAk; fUj;Jf;fisAk; fye;JiuahLf.
- ju epakkw;w epu;khzg; nghUl;fs; - nrq;fy;> kzy;> mupfy;> Jz;lf;fy;
- gw;whR gpbf;fg;glhj kpd; tlg; nghUj;J
- Muk;g milT fhyk; (initial setting time) Kbtile;j rPnke;Jf; fyitg; gpuNahfk;
- xU jlitg; gad;gLj;jpa jLg;G vz;nza;ia kPz;Lk; gad;gLj;jy;

 vdNt mtw;wpy; cs;s Fztpay;G epiyikfs; gw;wpa juTfisAk; jfty;fisAk;
kPsha;T nra;J Kd;itg;gjw;Fr; re;ju;g;gj;ij toq;Ftjd; %yk; jfty;fisg; ngw;Wf;
nfhs;sTk;.

 ghlrhiyr; #oypy; cs;s epu;khzpg;Gf;fspy; juepakq;fSf;F Vw;g my;yJ juepakq;fs;
,y;yhky; Kbf;fg;gl;Ls;s ,lq;fis mtjhdpg;gjw;Fr; re;ju;g;gj;ij toq;fp mJ
gw;wp khztu;fsplk; jfty;fisg; ngw;Wf; nfhs;sTk;.

 ,t;tplj;Jf;F khztUld; MrpupaUk; FOthfr; nrd;W mJ gw;wpa kPsha;Tfspy;
<LgLf.

 ,dq;fhzg;gl;l juepakq;fisg; NgZtjw;fhfg; gpd;gw;wg;gl;Ls;s KiwfisAk; juf;
FiwghL Vw;gLtjw;F VJthd tplaq;fisAk; gw;wpa kPsha;tpy; <LgLf.

 nghwpapay; Jiwapy; nry;thf;Fr; nrYj;Jk; tifapy; juepakq;fisAk; tpguf;$w;iwAk;
jahupg;gjw;F mur kw;Wk; jdpahu; Jiwapd; gq;fspg;Gf; fpilf;fpd;wikia vLj;Jf;fhl;b
mq;fPfupf;fg;gl;l epWtdq;fs; rpytw;iwg; ngaupl;L mtw;wpd; nghWg;Gf;fs; gw;wpf;
fye;JiuahLf.

- I.S.O (International Standard Organisation)
- S.L.S (Sri Lanka Standards)
- B.S (British Standards)
- CIDA (Construction Industry Development Authority)

Nghd;w epWtdq;fspd; nghWg;Gfs;> jFjp> juepu;zaq;fisf; fhg;gjw;F vLf;Fk;
eltbf;iffs; Nghd;wtw;wpw;F cjhuzq;fis Kd;itj;Jj; jfty;fis toq;fTk;.

 nghwpapay; juepakq;fs; jahupf;fg;gLtJ njhopDl;gtpayhsu; FO %yk; vd;gijf;
Fwpg;gpLf. Fwpg;gpl;l ghlj; Jiwf;Fupa FOTf;F mjw;Fupa thbf;ifahsu;fs;>
cw;gj;jpahsu;fs; gad;gLj;JNthu;> njhopDl;gtpayhsu;fs;> nghJ epWtdq;fs; kw;Wk;
RahjPd ifj;njhopy; mikg;Gf;fs; / epWtdq;fis ,izj;Jf; nfhs;sg;gLk; vd;gij
tpsf;Ff.

 vjpu;fhyj;jpy; cw;gj;jp cyfpy; ,izAk; Ml;fSf;Fj; jq;fspd; cw;gj;jpfs; /
epu;khzpg;Gf;fSf;fhf cau; nry;Ygbj; jd;ik> Nfs;tpia Vw;gLj;jpf; nfhs;tjw;F
tpguf; $w;iw vt;thW gad;gLj;JtJ vd;gijg; gw;wpa vjpu;T$wypy; <LgLtjw;Fr;
re;ju;g;gj;ij toq;fTk;.
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gpujhd nrhw;fs; / vz;zf;fU:

² njhopDl;gtpidQu; - technologists

² epu;khzj;Jiw - construction field

² kPsha;T/kjpg;gha;T - review

² njhopDl;gtpayhsu; FO - technological committee

² thbf;ifahsu; - customers

² cw;gj;jpahsu; - producers

² ghtidahsu; - consumers

² jLg;G vz;nza; - brake oil

jutpUj;jp cs;sPLfs; :

² ISO, BS, BSEN, SLS, CIDA mikg;Gf;fspd; juepakq;fisAk; tpguf;$w;Wf;fs; mlq;fpa

Mtzq;fs;

 epu;khzpg;G njlu;ghfj; jfty;fisg; ngw;Wf; nfhs;tjw;fhd ,izaj;js trjp

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

² nghwpapay; Jiwf;Fupa ju epakq;fisAk; tpguf; $w;Wf;fisAk; cs;slf;fpa

tpguf;nfhj;Jf;fisg; ngauply;

 xt;nthU tpguf;nfhj;jpypUe;Jk; KbAkhd msT rl;ljpl;lq;fisg; gpupj;njLj;J

ntt;Ntwhf Kd;itj;jy;.

 jug;gl;l nghwpapay; cw;gj;jpnahd;W / Nrit njhlu;ghd cupa juepakq;fs; /
tpguf;$w;Wg; ngau;g;gl;baypd;; cjtpNahL Njbg;ngwy;.

Nkyjpf thrpg;gpw;fhf:

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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Nju;r;rp 2 : kpd;tYitg; gpwg;gpj;jy;> CLflj;jy; tpepNahfpj;jy;> kw;Wk; gad;gLj;Jjy;

gw;wpj; Njbawpthu;.

Nju;r;rp kl;lk;  2.1 : kpd; cw;gj;jp epiyankhd;wpd; njhopw;ghl;il tprhupj;jwpthu;.

ghlNtisfs; : 08

fw;ww; NgWfs; : ² kPsg;gpwg;gpf;fj;jf;f (regenerative) rf;jpf;Fk;> kPsg;gpwg;gpf;f Kbahj

(non regenerative) rf;jpf;Fkpilapyhd NtWghLfis tpsf;Fthu;.

² kPsg;gpwg;gpf;fj;jf;f> kPsg;gpwg;gpf;f Kbahj rf;jp Kjy;fisf;

Fwpg;gpLthu;.

² xt;nthU Kjy;fisAk; gad;gLj;jp kpd;rf;jpiag; gpwg;gpf;Fk; NghJ

rf;jpg; gupkhw;wk; epfOk; tpjj;ij tptupg;ghu;.

² ePu; epuypw;F (water head) Vw;g gad;gLj;jg;gLk; Royp tiffspd;

gy;tifikia tptupg;ghu;.

² ePu;kpd; cw;gj;jp epiyankhd;wpd; mbg;gil mikg;nghd;wpd; (jpl;lj;jpd;)

Fw;wp tupg;glnkhd;iw tiuthu;.

² ntt;NtW fhuzpfSf;F mika> kpd; cw;gj;jp epiyaq;fis

tifg;gLj;Jthu;.

² #upa rf;jpia kpd;rf;jpahf khw;Wk; Kiwia tpsf;Fthu;.

² cw;gj;jpahFk; tpjKk; mt;thW cw;gj;jp nra;J nfhs;sf;$ba

fhyj;jpw;Fk; Vw;g rf;jpiar; Nrkpj;J itj;Jf;nfhs;s Ntz;bajd;

Kf;fpaj;Jtj;ij tpsf;Fthu;.

² CLflj;Jtjw;Fk; tpepNahfpg;gjw;Fk; gy;NtW rhjdq;fisj;

njhopw;glr; nra;tjw;Fk; MlNyhl;l kpd;Ndhl;lkhf khw;wg;gl

Ntz;bajd; Kf;fpaj;Jtj;ij tpsf;Fthu;.

² #oy; Nea> ,yhgfukhd kw;Wk; njhlu;r;rpahf kpd;id toq;Ftjw;F

kpfTk; nghUj;jkhd Kjiy (source) ju;f;fuPjpahfg; gpNuupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

,yq;ifapy; gpujhdkhf ePu; kpd; kw;Wk; capu;r;Rtl;L (fossil fuel) vupnghUs; jfdk;
%yNk kpd;Njit epiwT nra;J nfhs;sg;gLfpd;wJ. kpd;Df;fhd Nfs;tp mjpfupg;G>
capu;r;Rtl;L vupnghUs; jl;Lg;ghL fhuzkhf khw;W tY %yq;fisg; gad;gLj;Jk;
Njit Njhd;wpAs;sJ. mt;thwhd khw;Wr;rf;jpfs; njhlu;ghfTk; mtw;iw kpd;rf;jpahf
epiykhw;WtJ njhlu;ghfTk; vspikahd tifapy; mwpT+l;lk; nra;tNj ,e;jj; Nju;r;rp
kl;lj;jpd; %yk; vjpu;ghu;f;fg;gLfpd;wJ.

 kpd; cw;gj;jp nra;tjw;fhf ,yq;ifapy; jw;NghJ gad;gLj;jg;gLk; rf;jp %yq;fs;

gw;wp tpdtpg; ghlj;ij mZFf.

 kPsg; gpwg;gpf;fj;jf;f rf;jp vd;gij tiutpyf;fzg;gLj;jp> Nkw;gb rf;jp Ngjq;fis>

kPsg;gpwg;gpf;fj;jf;f rf;jpfs;> kPsg;gpwg;gpf;f Kbahj rf;jpfs; vd tifg;gLj;Jtjw;F

khztu;f;Fj; JizGupf.

 Nkw;gb rf;jpfisf; nfhz;L> kpd;rf;jpia cw;gj;jp nra;Ak; NghJ epfOk; rf;jp

epiykhw;wj;ij tpsf;Ff.

(cjhuzkhf> ePupd; mOj;j rf;jpia ,af;fr; rf;jpahfTk; kw;Wk; capu;r;Rtl;L

vupnghUspy; mlq;fpAs;s ,urahdr; rf;jpia ntg;gr; rf;jpahfTk; mt;ntg;gr; rf;jpiag;

gad;gLj;jp> ePupy; ,Ue;J cw;gj;jp nra;Ak; nfhjpePuhtp> mKf;fr; rf;jpahfTk;

epiykhw;wg;gLfpd;wJ)
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 tPbNahf; fhl;rpfs; my;yJ NtW fl;Gy rhjdq;fisf; fhl;rpg;gLj;jp ePu; kpd; cw;gj;jp

epiyankhd;wpd; njhopw;ghl;il tpsf;Ff.

 ePu;kpd; cw;gj;jp epiyaq;fspypUe;J ngwf;$ba kpd;tY msit (nkfh thw;W MW)

Mf tifg;gLj;jyhk; vd;gij cWjpg;gLj;Jf.

 ePu; kpd; cw;gj;jp epiyaq;fis mtw;wpd; ePu; epuypd; cauj;Jf;F mikthfTk;

tifg;gLj;jyhk; vd;gij cWjpg;gLj;Jf. (ePu;epuypd; cauk; vd;gJ kpd; cw;gj;jp

epiyapypUe;J mizf;fl;L tiuapyhd ePupd; epiyf;Fj;J caukhFk;)

 kpd; gpwg;ghf;fp%yk; nghwpKiwr; rf;jp kpd;rf;jpahf khw;wg;gLfpd;wJ vd;gij

cWjpg;gLj;Jf.

 kpd; gpwg;ghf;fpiar; Row;Wtjw;fhd Roy; KWf;fj;ij toq;Ftjw;fhfg; gad;gLk;

cj;jp Royp MFk; vd;gijf; Fwpg;gpLf.

 tPbNahf; fhl;rpfis my;yJ NtW fl;Gy rhjdq;fisj; Jizahff; nfhz;L

RoypiaAk; mjd; njhopw;ghl;ilAk; tpsf;Ff.

 kpd; cw;gj;jp epiyaq;fspd; ePu;epuypd; cauj;Jf;F mikthf> mtw;wpy; gad;gLk;

Royp tiffis mwpKfQ; nra;f. mtw;wpd; gad;ghl;ilr; RUf;fkhf tpsf;Ff.

 ngy;ld;

 fg;yhd;

 gpuhd;rp];

 ePu; kpd; cw;gj;jp epiyankhd;wpd; ePu;epiy> mKf;fr; Ruq;f top> fpsk;gy; miw>

ngd;];nuhf; Foha; (kilf;Foha;)> Royp> kpd;gpwg;ghf;fp Mfpatw;iw cs;slf;fpa

Fw;wptupg;glnkhd;wpd; %yk; me;je;jf; Fw;wpapd; njhopy;fis tptupf;Ff. (ePu; topnahd;W

caukhd ,lj;jpy; kwpf;fg;gl;L ePu;epiy jhgpf;fg;gLk;. gpd;du; me;ePu; Ruq;f topapd;

Clhf> kpd;tYepiyak; mikf;fg;glTs;s ,lj;Jf;Ff; nfhz;L nry;yg;gLk;. mr;Ruq;f

topapd; tpl;lk; gbg;gbahff; FiwAkhW nfhq;fpuPw;W mlu; ,lg;gLk;. gpd;du; Ruq;f

topapd; me;jj;jpy; epiyf;Fj;J miwnahd;W mikf;fg;gLk;. mt;tiwapd; cauk;

ePu;epiyapd; cr;r ePu;kl;lj;ij tplf; $Ljyhdjhf ,Uj;jy; Ntz;Lk;. ,e;j miwapd;

%yk; ePu; topapd; NtWghLfs; (jsk;gy;) ePf;fg;gLtNjhL> rPuhd ePu;g;gputhfk; Ruq;fj;jpd;

me;jj;Jf;F toq;fg;gLk;. Ruq;fj;jpd; me;jj;jpypUe;J kpd;tY cw;gj;jp epiyak; tiu

Fj;Jr;rha;tpd; topNa cUf;Ff; Foha;fspd; Clhf ePu;epuy; nfhz;L nry;yg;gLk;.

mf;Foha; kilf;Foha; vdg;gLk;)

 #upafyq;fs; %yk; #upa rf;jpia kpd; rf;jpahf khw;wyhk; vd;gij cWjpg;gLj;Jf.

 #upafyq;fs; %yk; gfw;fhyj;jpy; NeNuhl;l tbtpy; kpd; cw;gj;jp nra;ag;gLfpd;wikahy;>

ehspd; vy;yh Neuj;jpYk; gad;gLj;Jtjw;fhf> mt;thW cw;gj;jpnra;ag;gLk; kpd;rf;jpia

Nrkpj;J itj;jy; Ntz;Lk; vd;gij tpsf;Ff. ,jw;fhf tPbNahf; fhl;rpfisAk;

fl;Gy rhjdq;fisAk; Jizahff; nfhs;f.

 #upa rf;jpia kpd;rf;jpahf khw;Wtjw;fhff; ifahsg;gLk; nrad;Kiwia tpsf;Ff.

(tPLfspd; kpd; Njitf;fhf> kPs kpd;Ndw;wf;$ba 12 V kpd;fytLf;nfhd;wpid kpd;Ndw;wpg;
gad;gLj;jyhk;. 12 V kpd;fytLf;nfhd;iw kpd;Ndw;Wtjw;fhf Vwj;jho 14  V Njitg;gLk;.
nghJthd #upafynkhd;wpd; %yk; ngwf;$ba Nthy;w;wsT 0.5 V MFk;. vdNt

mt;thwhd 28 #upafyq;fisj; njhluhfj; njhLg;gjhy; 14 V Ig; ngwyhk;. vdNt
mt;Nthy;w;wsitg; gfw;fhyj;jpy; xU rpy kzpj;jpahy Neuj;Jf;F khj;jpuNk

ngwyhk;.mt;thwhd epiyapy;> 18 V ngwj;jf;fthwhf 36 #upafyq;fisj; njhluhfj;

njhLj;J> mjid ,yj;jpudpay; Rw;nwhd;W %yk; 14 V ,w;Fr; rPuhf;fg;gLk;. mjd;

%yk; ehspy; mjdpYk; ePz;l Neuj;Jf;F 14 V Nthy;w;wsitg; ngwyhk;)
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 ,q;F tpNrlkhf 36 #upafyq ;fisf; nfhz;l #upafyg;gly; (panel)
gad;gLj;jg;gLtjw;fhd fhuzk;> nryitf; Fiwj;Jf; nfhs;sYk;> 14 V Mf

rPuhf;Ftjw;F> 18V Nthy;w;wsT NghJkhdjhf ,Ug;gjdhyhFk;.

 Njrpa kpd; tYj;njhFjpAld; ,izf;Fk; NghJ> CLflj;Jtjw;fhfTk;>

tpepNahfpg;gjw;fhfTk;> kpd;rhjdq;fis ,af;Ftjw;fhfTk;> Nkw;gb #upafyq;fshy;

cw;gj;jp nra;ag;gl;l NeNuhl;lj;ij MlNyhl;lkhf khw;Wtjd; mtrpaj;ij

cWjpg;gLj;Jf.

 ,jw;fhf> Neu;khw;wpnahd;wpd; (inverter) mtrpaj;ij tpsf;fp> mjd;%yk; NeNuhl;lj;ij

MlNyhl;lkhf khw;wyhk; vd;gij cWjpg;gLj;Jf.

 #oy; Neakhf> ,yhgfukhd> epj;jpa kpd;Ndhl;lj;ijg; ngwj;jf;f> kuGuPjpahdit

my;yhj kpd; Kjy;fs; gw;wpf; fye;JiuahLf. (cjhuzk;: fhw;Wr; rf;jp> tw;Wg;ngUf;Fr;

rf;jp Nghd;wit)

 kpd; cw;gj;jp epiyankhd;iwg; ghu;itaplr; nry;tjw;fhff; fsg;gpuahznkhd;iw
xOq;F nra;;f.

gpujhd nrhw;fs; / vz;zf;fU (Key words):
² kPsg;gpwg;gpf;fj;jf;f rf;jp - renewable energy
² Royp - turbine
² fpsk;gy; / vOr;rp - surge chamber
² Ruq;f top - tunnel
² kilf; Foha; - penstock tube
² Neu;khw;wp - inverter
² rf;jp Kjy;fs; - energy sources
² kPsg;gpwg;gpf;f Kbahj rf;jp - non - renewable energy
² mOj;j rf;jp - potential energy
² ,af;fr; rf;jp - kinetic energy
² tw;Wg; ngUf;F miy - tidal wave
² fhw;Wr; rf;jp - wind energy
² #uparf;jp - solar energy
² #upafyk; - solar cell
² ngy;ud; - Pelton
² fg;yhd; - Kaplan
² gpuhd;rp]; - Francis
² ePu; kpd; cw;gj;jp epiyak; - hydro power station
² Njrpa kpd;tYj;njhFjp - national grid
² CLflj;jy; - transmission
² guk;gy; - distribution
² ePu; epuy; (ePu;j;jiy) - water head
² fytLf;F - battery pack
² capu;r; Rtl;L vupnghUs; - fossil fuel

jutpUj;jp cs;sPLfs; :

² ePu;kpd; cw;gj;jp epiyak;> mJ rhu;e;j ePu; epiy> Ruq;f top> fpsk;gy; miw> kilf;

Foha; Mfpatw;iwf; fhl;Lk; xspg;glq;fs; my;yJ tPbNahf; fhl;rpfs;

 #upafy kpd; toq;fnyhd;wpd; Fw;wp tupg;glk; / tPbNahf; fhl;rp
 Roypnahd;wpd; njhopw;ghl;ilf; fhl;Lk; tPbNahf; fhl;rp
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fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

² kPsg; GJg;gpf;fj;jf;f> kPsg;gpwg;gpf;f Kbahj rf;jpfis NtWgLj;jpf; fhl;ly;

 kpd;tYitg; gpwg;gpg;gjw;F ,yq;ifapy; gad;gLk; rf;jp Kjy;fisf; Fwpg;gpLjy;

 ntt;NtW rf;jp Kjy;fisg; gad;gLj;jp> kpd; rf;jpiag; gpwg;gpf;Fk;NghJ epfOk;

rf;jp khw;wq;fis tptupj;jy;.

 kpd;cw;gj;jpepiyaq;fspd; ePu; epuYf;F Vw;g> gad;gLj;Jk; Royp tiffisf; Fwpg;gpLjy;

 ePu; kpd; cw;gj;jp epiyankhd;wpd; gpujhd gFjpfisf; Fwpg;gpLjy;

 gad;gLj;Jk; rf;jp Kjy; my;yJ cw;gj;jp nra;ag;gLk; kpd;rhuj;jpd; msTfSf;F

mika kpd; cw;gj;jp epiyaq;fis tifg;gLj;jy;

 #uparf;jpiaf; nfhz;L> cw;gj;jp nra;j kpd;id> MlNyhl;l Nthy;w;wsthf khw;Wtjd;

mtrpaj;ijf; Fwpg;gpLjy;

 #oy; Neakhd> ,yhgfukhd> epj;jpa kpd; toq;fiyg; ngWtjw;fhf> kuG uPjpahdit

my;yhj kpd; Kjy;fisf; Fwpg;gpLjy;.

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2015)> ve;jputpay; njhopDl;gtpay;> gFjp -VII>
Kjyhk; gjpg;G> ,yq;if

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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Nju;r;rp kl;lk;  2.2 : ,yq;ifapy; kpd;rf;jp CLflj;jy; kw;Wk; tpepNahfpj;jy; nghwpKiwia

tpsf;Fthu;.

ghlNtisfs; : 04

fw;ww; NgWfs; :  CLflj;jy; kw;Wk; gfpu;T njhlu;ghf ,yq;ifapy; gad;gLj;jg;gLk;

epak Nthy;w;wsTfisf; Fwpg;gpLthu;.

² CLflj;jy; kw;Wk; gfpu;T njhlu;ghf ntt;NtW Nthy;w;wsTfisg;

gad;gLj;Jtjd; Kf;fpaj;Jtj;ij tptupg;ghu;.

² kpd; cw;gj;jp epiyankhd;wpypUe;J tPL / njhopw;rhiynahd;wpw;F

kpd; toq;fg;gLk; tpjj;ij tptupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

kpd;rf;jpia cw;gj;jp nra;j gpd;du;> ,og;ig ,opthf;fp> CLflj;Jjy; Ntz;Lk;. kpd;
guk;gypd; NghJ Fwpj;j Nthy;w;wsT fpilf;Fk; tifapy; xd;wp mtj;ij my;yJ
%ttj;ij topNa ,og;G ,opthFk; tifapy; gfpu;T ,lk;ngWjy; Ntz;Lk;. kpd;
CLflj;jy; kw;Wk; guk;gy; njhlu;ghf> ,j;Nju;r;rp kl;lj;jpy; khztu;f;F mwpT+l;lk;
nra;a vjpu;ghu;f;fg;gLfpwJ.

 tPLfSf;F kpd; rf;jp fpilf;Fk; tpjk; gw;wpf; fye;Jiuahb ghlg; gpuNtrj;ij
Nkw;nfhs;sy;.

 kpd; gpwg;gpj;jypd; NghJ me;je;j kpd;gpwg;ghf;fpf;Fupa Nthy;w;wsTfspy; kpd;rf;jpiag;
gpwg;gpj;J CLflj;jy; Nthy;w;wsT tiuapy; gb cau;j;jg;gLk; vd;gij vLj;Jf;fhl;Lf.

 kpd; CLflj;jypd;NghJ kpd;tlq;fs; %yk; kpd; ,og;G (P=I2R) epfOfpd;wikahYk;>
Nthy;w;wsT mjpfupf;fg;gLtjhy; Xl;lk; Fiwfpd;wikapdhYk;> tY ,og;G
,opthf;fg;gLtNjhL> tlq;fspd; tpl;lj;ijf; Fiwf;f Kbfpd;wikahYk;>
gad;gLj;jNtz;ba J}z;fspd; vz;zpf;ifiaf; Fiwj;Jf; nfhs;s Kbfpd;wikahYk;>
rpy cau; Nthy;w;wsT kpd;idg; gad;gLj;Jk; Efu;NthUf;F kpd;id toq;Ftjw;fhf
gpwg;gpf;fg;gLk; kpd;dpd; Nthy;w;wsit tpl> CLflj;Jk; kpd;dhdJ cau; Nthy;w;wsTg;
ngWkhdj;ijf; nfhz;bUg;gJ mtrpakhFk;.

 CLflj;Jtjw;fhfg; gad;gLj;jg;gLk; Nthy;w ;wsT cau; ngWkhdj;ijg;
ngWfpd;wikahy; gb$l;L epiykhw;wpahd;wpidg; gad;gLj;JtJ nghUj;jkhdJ vd;gij
cWjpg;gLj;Jf;fhd tlq;fis khztuplk; tpdTf.

 CLflj;jy; Nthy;w;wsTg; ngWkhdq;fisf; Fwpg;gpl;L mt;T+Lflj;jy; Nthy;w;wsitf;
nfhz;l tlq;fs; ehnlq;fpYk; xU tiyNghd;W gug;gg;gl;Ls;sikia vLj;Jf;fhl;Lf.
(tiy Nthy;w;wsT 132kV ck; 220kV ck; MFk;).

 mj;NjhL> mjpYk; Fiwthd Nthy;w;wsTfisg; gad;gLj;jp kpd;id CLflj;Jk;
re;ju;g;gq;fSk; cs;sd vd;gijAk; vLj;Jf;fhl;Lf.

 CLflj;jy;> guk;gy; Mfpatw;Wf;F ,ilapyhd NtWghl;il tpsf;Ff.

 (CLflj;jypd;NghJ %ttj;ijj; njhFjp gad;gLj;jg;gLk;. mj;njhFjpahd Xu;
,lj;jpypUe;J kw;WNkhu; ,lj;Jf;F kpd;rf;jpiaf; nfhz;L nry;Yk;. ,t;thwhd
CLflj;jy; tlq;fs; %yk;> xU NghJk; kpd;gug;gg;gLtjpy;iy. CLflj;jYf;Fk;
guk;gYf;Fk; xNu Nthy;w;wsT gad;gLk; re;ju;g;gq;fSk; cs;sd. cjhuzkhf  33000V
mOj;jkhdJ nghJthf kpd;id tpepNahfpg;gjw;fhfg; gad;gLj;jg;gLtNjhL>
mt;Nthy;w;wsitg; gad;gLj;jp kpd;idf; flj;Jk; re;ju;g;gq;fSk; cs;sd. gug;gYf;fhf
%ttj;ij my;yJ xd;wp mtj;ijj; njhFjpfs; gad;gLj;jg;gLk;.)

 kpd;gpwg;ghf;fpnahd;wpypUe;J Njrpa kpd;tYj; njhFjpapd; Clhf xU tPl;Lf;F my;yJ
njhopw;rhiyf;F kpd; toq;fg;gLfpd;w tpjj;ij tpsf;fg;glnkhd;wpd; JizAld;
vLj;Jf;fhl;Lf. ,q;F Nthy;w;wsT epiy khw;wj;Jf;fhfg; gad;gLj;Jk; epiykhw;wpfspd;
KWf;Ffs; Mspr;rhjdq;fs; njhlu;ghfTk; mwpT+l;lk; nra;f. (Mspr; rhjdq;fSf;fhd
cjhuzq;fshf> gpwg;ghf;f cg epiyaq;fspYk;> tiy cg epiyaq;fspYk; khj;jpuk;
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fhzg;gLk; Xl;l epiy khw;wpfs;> mOj;j epiy khw;wpfs;> njhlu;G mWg;G kw;Wk;
gug;gg;gLk; tiyapy; khj;jpuk; cs;s jd;dpaf;f kPs;%bfs; (auto reclosers), LBS, ABS
Mfpad njhlu;ghff; Fwpg;gpLf. gpwg;gpj;jy;> tiy cgepiyak;> CLflj;jy;> gpuNjr
cgepiyak;> mjhtJ Muk;g cgepiyag; guk;gy;)

 ghlrhiyf;Ff; fpl;ba> tpepNahf epiykhw;wpnahd;wpid mtjhdpg;gjw;fhf
fsg;gpuahznkhd;wpid xOq;F nra;f. kpd; khw;wpf;F toq;fg;gLk; nga;g;G> gag;G>
cUfpj; njhFjp> Gtpj; njhLg;G Mfpad njhlu;ghd tpsf;fj;ij toq;fp kpd; khw;wpapd;
jfty;fs; mlq;fpa jfL kPJ ftdj;ij <u;f;Ff.

kpd;khw;wpapd; mUNf nry;tJ Mgj;jhdJ vd;gijAk; vLj;Jf;fhl;Lf.

 kpd;idr; rpf;fdkhfg; gad;gLj;Jtjd; %yk;> jkf;F mD$yk; fpilg;gNjhL> ehl;bd;
tY rf;jp neUf;fbiaf; Fiwf;fTk;. top gpwf;fpd;wikia vLj;Jf;fhl;b> mJ njhlu;ghf
kdg;ghq;F khw;wj;ij khztuplj;Nj cUthf;f Kaw;rp Nkw;nfhs;f.

gpujhd nrhw;fs; / vz;zf;fU  (Key Words)(
² gpwg;gpj;jy; - generation
² tiy cgepiyak; - grid substation
² Kjdpiy gpuNjr cgepiyak; - primary substation
² tY epiykhw;wp - power transformer
² nga;g;G - input
² gag;G - output
² cUfp - fuse
² Gtpj;njhLg;G - earthing
² Mspr;rhjdq;fs; - switchgear
² Xl;l epiykhw;wp - current transformer
² mOj;j epiykhw;wp - potential transformer
² Rw;wWg;ghd; - circuit breaker
² jd;dpaf;f kPs;%b - auto reclosure
² ghJfhg;G mQ;ryp - protective relay
² fpsk;gy;/vOr;rp epWj;jp - surge arrestor

jutpUj;jp cs;sPLfs; :
² Njrpa kpd;tYj; njhFjpapd; tpsf;fg;glq;fs;
 guk;gy; epiykhw;wpnahd;wpd; tpsf;fg;glq;fs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:
² kpd; CLflj;jypd; NghJ cau;Nthy;w;wsTfisg; gad;gLj;Jtjd; mtrpaj;ij

vLj;Jf;fhl;ly;
 CLflj;jYf;Fk; guk;gYf;Fk; ,ilapyhd NtWghl;il tpsf;Fjy;
 kpd; gpwg;ghf;fy;> CLflj;jy;> guk;gy; Mfpatw;wpd; ,ilg;gl;l re;ju;g;gq;fisAk;

Nthy;w;wsTfisAk; tpgupj;jy;
 gpwg;gpj;j Nthy;w;wsit> kpd;tYj; njhFjpAld; ,izf;Fk; NghJ kpd;tYj;

njhFjpapypUe;J Efu;Tf;Fj; Njitahd Nthy;w;wsitg; ngWtjw;fhfg; gad;gLj;Jk;
kpd;khw;wpj; njhlu;Gfis tpsf;Fjy;

Nkyjpf thrpg;gpw;fhf:
 fy;tp ntspaPl;Lj; jpizf;fsk; (2015)> ve;jputpay; njhopDl;gtpay;> gFjp VII>

Kjw;gjpg;G> ,yq;if
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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Nju;r;rp kl;lk;  2.3 : RoYk; nghwpnahd;wpd; Nfhl;ghl;il tpsf;Fthu;.

ghlNtisfs; : 04

fw;ww; NgWfs; :  gpd;tUk; rf;jpg; gupkhw;wq;fs; epfOk; tpjj;ij mjDld; njhlu;Gila

tpjpiaj; Jizahff; nfhz;L tpsf;Fthu;.

nghwpKiwr;rf;jp  kpd;rf;jp

kpd;rf;jp  nghwpKiwr;rf;jp

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

nghwpKiwr; rf;jpia kpd;rf;jpahf khw;Wjy;> kpd;rf;jpiag; nghwpKiwr; rf;jpahf khw;Wjy;

Mfpad rf;jp epiykhw;wj;jpd;NghJ Kf;fpa ,lj;ijg; ngWfpd;wd. kdpjdpd; NjitfSld;

,it neUf;fkhd njhlu;igf; nfhz;bUg;gJk;> ,r;rf;jp khw;wq;fs; ,ay;ghf epfohj

epiyapy; mtw;iw kdpjd; epfo;j;jNtz;bapUg;gJNk mjw;fhd fhuzq;fshFk;. vdNt

,jw;Fj; njhopDl;g mwpT Njitg;gLfpd;wJ. ,t;twpT tpjpfshf Kd;itf;fg;gl;Ls;sd.

mt;tpjpfs; njhlu;ghfTk;> mtw;wpd; gpuNahfq;fs; njhlu;ghfTk; khztiu topg;gLj;JtNj

,j;Nju;r;rpkl;lj;jpd; %yk; vjpu;ghu;f;fg;gLfpwJ.

 jf;ifj;jpUF tpjpiaf; Fwpg;gpl;L> mjw;fika> flj;jpnahd;wpd; Clhf kpd;Ndhl;lk;

ghAk; jpirapd; gb> fhe;jg;Gyj;jpd; jpir mikAk; tpjk; njhlu;ghd tpsf;fj;ijg;

ngWtjw;F khztUf;Fj; JizGupf.

(jf;ifj;jpUF tpjp: jf;ifapdhy; milf;fg;gl;Ls;s Nghj;jiyj; jpwg;gjw;fhf> RUsp

tbthd jf;ifj; jpUif tyQ;Ropahfr; Row;Wk; NghJ> mJ nry;Yk; jpiria>

flj;jpnahd;wpy; Xl;lk; ghAk; jpirahff; fUJk; NghJ> mJ Row;wg;gLk; jpir Gyj;jpd;

fhe;j tpirf; NfhLfs; nry;Yk; jpirahFk;.)

 tyf;if tpjpiaf; Fwpg;gpl;L> mjd;gb fhe;jg;Gynkhd;W flj;jpnahd;wpdhy; ntl;Lk;NghJ

gpwf;Fk; kpd;dpaf;f tpirapd; jpir mikAk; tpjk;gw;wp tpsq;fpf; nfhs;s khztUf;Fj;

JizGupf.

(tyf;if tpjp: tyf;ifapd; Kjy; %d;W tpuy;fisAk;> xd;Wf;nfhd;W 900 apy;

mikAk; %d;W jsq;fspy; itj;jpUf;Fk;NghJ ngUtpuypdhy; flj;jp mirAk; jpirAk;>

Rl;L (,uz;lhk;) tpuypdhy; mf;flj;jpapdhy; ntl;lg;gLk; fhe;jg;Gyk; mikAk; jpirAk;

fhl;lg;gLk; NghJ eL (%d;whtJ) tpuypdhy; flj;jpapy; gpwg;gpf;fg;gLk; kpd;dpaf;f

tpirapd; jpir fhl;lg;gLk;.

 tyf;iftpjpf;fika ,af;fr;rf;jpapiaj; njhlu;r;rpahf kpd;rf;jpahf khw;w KbAkh

vd tpdtp kpd;gpwg;ghf;fpnahd;wpd; njhopw;ghl;il tupg;glk; %yk; tpsf;Ff.

 ,lf;if tpjpiaf; Fwpg;gpl;L> mjd;gb> kpd;Ndhl;lj;ijf; fhtpr; nry;Yk; flj;jpnahd;W

fhe;jg;Gynkhd;wpDs; itf;fg;gl;Ls;sNghJ mjd;kPJ Njhd;Wk; tpirapd; jpir mikAk;

tpjk;gw;wp tpsq;fpf;nfhs;s khztu;f;Fj; JizGupf.

(,lf;if tpjp: ,lf;ifapd; Kjy; %d;W tpuy;fisAk; xd;Wf;nfhd;W 900 apy;

mikAk; %d;W jsq;fspy; itj;jpUf;Fk;NghJ ,uz;lhtJ (Rl;L) tpuypdhy;

fhe;jg;Gyj;jpd; jpirAk;> %d;whtJ (eL) tpuypdhy; Xl;lk; ghAk; jpirAk; fhl;lg;gLk;

NghJ Kjyhk; (ngU) tpuypdhy; fhl;lg;gLtJ flj;jp kPJ tpir gpuNahfpf;fg;gLk;

jpir MFk;.

 ,lf;if tpjpapd; gb> kpd;; rf;jp %yk; ,ilawhJ Roy; KWf;fj;ij Vw;gLj;j

KbAkh vd tpdtp> kpd;Nkhl;lupd; njhopw;ghl;il tpsf;fg;glnkhd;wpd; JizAld;

tpsf;Ff.
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gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words):

 Nkhl;lu; nraw;ghL - motor action

 gpwg;ghf;fpr; nraw;ghL - generator action

 ,lf;if tpjp - left hand rule

 tyf;if tpjp - right hand rule

 rf;jp khw;wy; - energy conversion

 jf;ifj;jpUF tpjp - cork screw rule

jutpUj;jp cs;sPLfs; :

 Nkhl;lu;> gpwg;ghf;fp Mfpa xt;nthd;wpdJk; Nfhl;ghLfisf; fhl;Lk; tpsf;fg;glq;fs;.

 Nkhl;lu;> gpwg;ghf;fp Mfpatw;wpd; njhopw;ghl;ilf; fhl;Ltjw;fhd tPbNahf; fhl;rpfs;;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 kpd;rf;jpiag; nghwpKiwr; rf;jpahf khw;Wjy; njhlu;ghd tpjpia tpsf;Fjy;

 nghwpKiwr; rf;jpia kpd;rf;jpahf khw;Wjy; njhlu;ghd tpjpia tpsf;Fjy;

 Nkhl;lu; nraw;ghl;Lf;Fk; gpwg;ghf;fj; njhopw;ghl;Lf;Fk; ,ilapyhd njhlu;igg; gFj;jha;T

nra;J fhl;Ljy;

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2016)> ve;jputpay; njhopDl;gtpay;> gFjp VII>
Kjw;gjpg;G> ,yq;if

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)



13 Mrpupau; topfhl;b

nghwpapay; njhopDl;gtpay;juk; - 13

Nju;r;rp kl;lk;  2.4 : MlNyhl;l nghwpfspd; njhopw;ghl;ilf; fw;wwpthu;.

ghlNtisfs; : 08

fw;ww; NgWfs; :  MlNyhl;l nghwpnahd;wpd; eOty; tisaq;fspd;(slip rings)

njhopw;ghl;il tpsf;Fthu;.

² MlNyhl;l gpwg;ghf;fpnahd;wpd; gag;G (output) Kidfspy; cUthFk;

Nthy;w;wsT miy tbtj;ij tiuthu;.

² Rakhf mUl;ba gpwg;ghf;fp (self excited generators) kw;Wk; jdpj;jdpNa

mUl;ba gpwg;ghf;fp Mfpatw;Wf;fpilapyhd (seperatly excited generators)

NtWghl;il tpsf;Fthu;.

² RoYk; MNkr;ru; gpwg;ghf;fpapdJk; RoYk; Gyg;gpwg;ghf;fpapdJk;

NtWghl;il tpsf;Fthu;.

² MlNyhl;l Nkhl;lu;fis tifg;gLj;Jthu;.

² MlNyhl;l Nkhl;lupy; Roy; fhe;jg; GyKk;> njhlf;f KWf;fKk;

Njhd;Wk; tpjj;ij tpsf;Fthu;.

² Xutj;ij nfhs;sstp njhlf;fp kw;Wk; Xl;l J}z;b Nkhl;lnuhd;wpd;

kpd;Rw;wpd; Jizg;ghfq;fis ,dq;fhz;gu;.

² Xutj;ijf; nfhs;sstp njhlf;fp kw;Wk; Xl;lj; J}z;b Nkhl;lnuhd;wpd;

RUs; kw;Wk; Vida Jizg;ghfq;fis rupahfj; njhLj;J Xutj;ij

kpd;id toq;fp ,af;Fthu;.

² Xutj;ij Nkhl;lnuhd;wpd; RoYk; jpiria khw;Wthu;.

² % mtj;ij Nkhl;lnuhd;wpd; RoYk; jpiria khw;Wthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

cau;Rikj; NjitfSf;fhf kpd;rf;jpiag; gad;gLj;Jk;NghJ kpd;idg; gpwg;gpjw;fhd
%ykhf kpd;gpwg;ghf;fpfs; gad;gLj;jg;gLk;.  fhe;jg;Gynkhd;wpy; RoYk; flj;jpr;
RUnshd;wpy; gpwg;gpf;fg;gLtJ Mly; Nthy;w;wsT MFk;. ,t;Nthw;wsit mNj tbtpy;
Gwr;Rw;Wf;fSf;fhfg; ngWk;NghJ mJ Mly; Nthy;w;wsthfNt fpilf;Fk;. NkYk;>
khwh Ntfj;jpy; Row;rpiag; ngWtjw;fhf kpf tpidj;jpwdhd rhjdk; Mly; Xl;l
Nkhl;luhFk;. MlNyhl;lg; gpwg;ghf;fp> MlNyhl;l Nkhl;lu; Mfpad njhlu;ghd mbg;gil
mwpit toq;FtNj ,j;Nju;r;rp kl;lj;jpd; %yk; vjpu;ghu;f;fg;gLfpd;wJ.
 tyf;if tpjpf;F mika fhe;jg;Gyj;jpy; RoYk; flj;jpj; jlnkhd;wpd; ,U Gaq;fspYk;

Xl;lk; ghAk; jpiriaf; Fwpf;FkhW khztiu topg;gLj;Jf.

 mjw;fikaj; jlj;jpDs; Xl;lk; tl;lg;ghijapy; gha;fpd;wikia khztu;f;F tpsf;Ff.

 mjd;tpisthfj; jlj;jpd; ,U me;jq;fspYk; Nthy;w;wsT tpj;jpahrnkhd;W
gpwg;gpf;fg;gl;Ls;sikia tpsf;Ff.

 180 ghiff;F (1800) xU jlit Nthy;w;wstpd; jpir khWfpd;wikia vLj;Jf;fhl;Lf.

 mjw;fika jlk; RoYk;NghJ xt;nthU Row;rpapd; NghJk; Xl;lk; khWfpd;wikia
tpsf;fp> Mly; Nthy;w;wsT njhlu;ghd vz;zf;fUit cWjpg;gLj;Jf.

 RoYk; jlj;jpd; ,U me;jq;fSk; FWQ;Rw;whFk; NghJ epfoj;jf;f tpisitf;
fye;Jiuahb> mt;thW epfohJ> gpwg;gpf;fg;gLk; Nthy;w;wstpd; fPo; ghAk; Xl;lj;ij
Gwr;Rw;nwhd;Wf;Fg; ngw;Wf;nfhs;tjw;Nfw;w xU Kiw gw;wpf; fye;JiuahLf. (ntt;Ntwhf
,uz;L eOty; tisaq;fisAk;> J}upiffisAk; gad;gLj;jp ,jidr; nra;ayhk;.)

 tpirf; NfhLfs; ntl;lg;gLk; tPjj;Jf;F mika jlj;jpdJ jsk; fhe;jg;Gyj;jpw;Fr;
nrq;Fj;jhf mike;Js;s NghJ gpwg;gpf;fg;gLk; Nthy;w;wsT G+r;rpakhFk; vd;gijAk;
mJ jlj;jpd; jsj;Jf;Fr; rkhe;jukhFk;NghJ Nthy;w;wsT cr;rkhFk; vd;gijAk;

tpsf;Ff.

 G+r;rpaj;Jf;Fk; cr;rj;Jf;Fk; ,ilNa Nthy;w;wsT NtWgLk; Nfhyj;jpd; mikit

V
M

Sin  vDk; njhlu;gpdhy; ngwj; Jiz Gupf.
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 A apy;   = 0 Sin  = 0 v = V
M

Sin  = 0

 B apy;   = 900 Sin  = 1 v = V
M

Sin  = V
M

 C apy;   = 1800 Sin  = 0 v = V
M

Sin  = 0

 D apy;   = 2700 Sin  = -1 v = V
M

Sin  = -V
M

V
M

= cr;r Nthy;w;wsT

v = ve;jnthU re;ju;g;gj;jpYk; Nthy;w;wstpd; fzg;ngWkhdk;

  =RUshdJ fpilAld; mikf;Fk; Nfhzk;

 ird; tisap njhlu;ghd vz;zf;fUit Kd;itj;J> mt;thwhdnjhU gpwg;ghf;fpapd;

gag;G (Output) Nthy;w;wstpd; NtWgLjyhdJ Neuj;Jf;Fr; rhu;ghf> ird; tbt

miyahFk; vd;gij tpsq;fpf;nfhs;sj; JizGupf.

 rpwpa gpwg;ghf;fpfspy; fhe;jg;Gyj;ijg; ngWtjw;fhf epiyahd fhe;jj;ijg; gad;gLj;jpa

NghjpYk;> ngupa msT tYitg; ngWk; gpwg;ghf;fpfspd; kpd;fhe;jk; %yk; fhe;jg;Gyk;

ngwg;gLk; vd;gij cjhuzq;fSld; vLj;Jf;fhl;Lf.

 fhe;jg;Gyj;ijr; RUspdhy; ntl;Ltjw;fhf> fhe;jg;Gyj;Jf;Fr; rhu;ghfr;> RUisNah>

RUSf;Fr; rhu;ghf fhe;jg;Gyj;ijNah mirf;fyhk; vd;gijf; Fwpg;gpl;L> mjw;fhd

rpy cjhuzq;fis toq;Ff. (irf;fps; ijdNkh RUSf;Fr; rhu;ghff; fhe;jk; mirAk;

tif kpd;gpwg;ghf;fp MFk;. jiyik kpd; cw;gj;jp epiyaq;fspy; cs;s gpwg;ghf;fpfspy;>

RUSf;Fr; rhu;ghf kpd;fhe;jk; RoYk; ; rpwpa kpd;gpwg;ghf;fpfspy; fhe;jg;Gyj;Jf;Fr;

rhu;ghf RUs; RoYk;.)

 rpy Nkhl;lu;fspy; kpd; fhe;jj;Jf;Fj; Njitahd kpd;rf;jpia mg;gpwg;ghf;fpapd;>

gag;G Nthy;w;wsitr; rPuhf;Fjy; %yk;> ngwyhk; vd;gijr; Rw;Wtupg;glq;fisg;

gad;gLj;jp tpsf;Ff. ,q;F njhlf;f Xl;lj;ijg; ngWtjw;fhf mfzpapd; kPjpf;

fhe;jtpay;G JizahFk; vd;gijf; fye;Jiuahb tpsf;Ff. ,t;thwhd gpwg;ghf;fpfs;

jhNd mUl;ba gpwg;ghf;fpfs; vdg;gLk; vd;gijf; Fwpg;gpLf.

 rpy gpwg;ghf;fpfspy; kpd; fhe;jj;Jf;Fj; Njitahd kpd;rf;jp Gw %ynkhd;wpdhy;

(cjhuzk;: kpd;fytLf;fpdhy;-battery/ Neu; Xl;lg; gpwg;ghf;fpapdhy;) toq;fg;gLk;.

,g;gpwg;ghf;fpfs;> jdpj;jdpNa mUl;ba gpwg;ghf;fpfs; vdg;gLk; vd;gij Rw;Wtupg;glj;jpd;

JizAld; vLj;Jf;fhl;Lf.

 kpd; rf;jpiag; nghwpKiwr; rf;jpahf khw;Wk; xU rhjdkhf kpd;Nkhl;liu mwpKfQ;

nra;f.

 gutyhfg; gad;gLk; MlNyhl;l Nkhl;lu;fis tifg;gLj;jpf;fhl;Lf.

N

S

A

B

C

D

o

V
M



V

V
M

}

J}z;b Nkhl;lu;

MlNyhl;l Nkhl;lhu;fs;

%ttj;ijxd;wp mtj;ij

mfpy Nkhl;lu;fs;

kiwg;gpl;l Kidg;G

Nkhl;lu;

KWf;Ffs; mw;w Roy;td;

(mzpy; $L tif)
KWf;Ffs; cs;s

Roy;td;

KWf;Ffs; mw;w Roy;td;

(mzpy; $L tif)
KWf;Ffs; cs;s

Roy;td;

J}z;b Nkhl;lu; Neu ,irT Nkhl;lu;
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 mzpw;$l;L tifj;J}z;b Nkhl;lupd; Roy;td; (rotor) mike;Js;s tpjj;ij

tpsf;fg;glnkhd;wpd; JizAld; tpsf;Ff. (FWQ;Rw;whfj;jf;f tifapy; Roy;tdpd;

,U Gwq;fspYk; mYkpdpaf; fPyq;fs; mzpw;$L Nghd;W tl;ltbtj;jpy;

nghUj;jg;gl;Ls;sd.)

 MlNyhl;l kpd;idj; jUk; mirah KWf;Ffs; epiytd; (stator) vdg;gLk; vd;gijf;

Fwpg;gpLf.

 xd;wp mtj;ij khwhf; nfhs;stpj; J}z;ly; Nkhl;lnuhd;wpy; epiytDf;F MlNyhl;lj;ij

toq;Fk;NghJ Roy; fhe;jg;Gyk; fpilf;Fk; tpjj;ij tptupf;Ff.

(flj;jpf;F MlNyhl;lj;ij toq;fpaJk;> mjw;fika NtWgLk; fhe;jg;Gyk; cUthFk;.

cjhuzkhf Neu; miu tl;lj;jpy; tl KidT fpilj;jjhapd;> kiw miutl;lj;jpy;

njd; KidT fpilf;Fk;. ,t;thwhf NtWgLk; fhe;jg;Gyj;jpdhy; Roy;td;

ntl;lg;gLk;NghJ mjDs;Ns J}z;lg;gl;l kpd;dpaf;f tpir gpwg;gpf;fg;gLk;. ,r;Roy;tdpy;

cs;s mYkpdpaf; fPyq;fs; jbg;ghditahifahy; mtw;Ws; jil kpff; FiwthdJ.

vdNt Roy;tdpy; cs;s flj;jpapd; Clhf ghupa Xl;lk; ghAk;. ,e;j Xl;lk; fhuzkhf

Njhd;Wk; fhe;jg;Gyk; epiytdpd; fhe;jg;Gyj;Jf;F vjpuhd Kiditf; nfhz;likAk;.

180 ghifapypUe;J (1800) 180 ghiff;F (1800) khWfpd;wikahy;> vjpu; KidTfs;

ftug;gl;L ,lQ;RopahfNth tyQ;RopahfNth RoYk;. vdNt kw;WnkhU RUis 90

ghifapy; (900)jhgpj;J> mjw;F> nfhs;sstpnahd;Wf;Ff; FWf;fhf Xl;lj;ij toq;Ftjhy;

nfhs;sstp njhLf;fg;gl;Ls;s KWf;Ffspd; fiy tpj;jpahrj;ij 90 ghifahf;fpf;

nfhs;syhk;. vdNt KiwNa 900> 1800> 2700> 3600 vd xOq;FKiwahf fiyfs;

khWk;. mg;NghJ Roy;td; xNu jpirapy; RoYk;)

 xd;wp mtj;ij nfhs;sstp Xl;l J}z;ly; Nkhl;lnuhd;wpd; Row;rpj; jpiria khw;Wk;

tpjj;ij tpsf;Ff. (nfhs;sstp ,izf;fg;gl;Ls;s KWf;fpd; jpirfis khw;wp

,izg;gjhy; Row;rpj; jpiria khw;wpf; nfhs;syhk;)

 %tj;ijj; J}z;b Nkhl;lnuhd;wpy;> epiytdpd; KWf;Ffs; jhgpf;fg;gl;Ls;s tpjj;ij

tpsf;fg;glnkhd;wpd; %yk; tpsf;Ff.

 mjw;fika %ttj;ij Nkhl;lnuhd;wpy; fhe;jg;Gyk; cUthFk; tpjj;ij tpsf;Ff.

(RUs;fs; 120 ghiff;F (1200) 120 ghifahFkhW (1200) jhgpf;fg;gl;Ls;sNjhL.

mtw;wpy; Xl;lk; %d;W re;ju;g;gq;fspy; cr;rj;ij milAk;. mjw;fika Roy;tdpd;

RoYk; jpir jPu;khdpf;fg;gLk;.)

 %ttj;ijj; J}z;b Nkhl;lnuhd;wpd; Row;rpj; jpiria khw;Wk; tpjj;ij tpsf;Ff.

(ahNjDk; ,uz;L fiyfspd; njhlu;ig khw;Wtjhy; Row;rpj; jpiria khw;wpf;

nfhs;syhk;)

 kiwg;gpl;l KidT Nkhl;lupy; (shaded pole motor) Row;rp fhe;jg; Gyk; toq;fg;gLk;

tpjj;ij tpsf;Ff. (kiwg;gpl;l KidT Nkhl;lu;fs;> rpwpa Nkhl;lu;fshFk;. Fspu;j;jp>

kpd; tprpwp Nghd;w kpff; Fiwthd RikfSf;fhfNt mit gad;gLj;jg;gLk;.

KidTfspd; ,U Gwj;NjAk; ,lg;gl;Ls;s nrg;Gf; flj;jpfs; ,uz;bD}lhfg; ghAk;

Xl;lk; fhuzkhfj; Njhd;Wk; fhe;jg; Gyj;jpdhy; Row;rpj; jpir jPu;khdpf;fg;gLk;)

 kiwg;gpl;l KidT Nkhl;lnuhd;iw khztUf;F toq;fp> mjd; mikg;ig

tpsq;fpf;nfhs;sr; re;ju;g;gkspf;Ff.

 Neu ,irT (rjtPj) Nkhl;lu;fspd; epiytDf;;Fk;> Roy;tDf;Fk; toq;Fk; Nthy;w;wsTfs;

njhlu;ghf> tpsf;fg;glnkhd;wpd; JizAld; tpsq;fpf;nfhs;s cjtpGupf.

Neu ,irT (rjtPj) Nkhl;lhu;fspy;> epiytdpy; RoYk; fhe;jg;Gyj;Jf;Fr; rkkhd

Ntfj;jpy; Roy;td; RoYk;. ,jw;fhfr; Ropy;tdpy; epiyahd KidTfisf; nfhz;l
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fhe;jq;fs; ,lg;gl;Ls;sd. rpwpa Nkhl;lu;fSf;fhf epiyahd fhe;jq;fSk;> ngupa

Nkhl;lu;fSf;fhf> NeNuhl;lk; toq;fg;gl;l kpd; fhe;jq;fSk; gad;gLk;. Roy;tid

Gw Nkhl;lu; xd;wpd; %yk; Fwpj;j jpirapy; Neu ,irT Ntfj;ij milAk; tiu

Row;wp NeNuhl;lk; toq;fg;gLk;. (Roy;tDf;F NeNuhl;lj;ij toq;Ftjw;fhf eOty;

tisaq;fSk; J}upiffSk; gad;gLj;jg;gLk;)

 mfpy Nkhl;lupd; njhopw;ghl;il tpsq;fpf;nfhs;tjw;F> khztUf;Fj; JizGupf.

(,t;tif Nkhl;lu;fspd; Gyr; RUSk; MNkr;rUk; njhluhf ,izf;fg;gl;L MlNyhl;lk;

toq;fg;gLk;)

 Nkw;Fwpg;gpl;l xt;nthU Nkhl;lu; tifapdJk; gpuNahfq;fis tptupf;Ff.

 nfhs;sstp cs;s xd;wp mtj;ij Nkhl;lu; : e P u ; g ; gk ; g p >  r p w pa nghw pfs ; >

NtiyNkirfs py ;  nghUj ;j p g ;

gad;gLj;Jk; JisapL fUtpfs;

 KWf;Fr; Roy;td; cs;s %ttj;ij Nkhl;lu;: cau;tY kw;Wk; cau;thd njhlf;f

KWf;fk ; Njitahd miwf ;Fk ;

,ae ;j p uq ; fSf ;Fk ;  neUf ;fy ;

,ae;jpuq;fSf;Fk;

 kiwg;gpl;l KidT Nkhl;lu; : FspNuw;wp kpd; tprpwpfs; Nghd;w Muk;g

KWf ;fk ;  Fiwthd tYj ;

NjitfSf;fhf

 Neu ,irT (rjtPj) Nkhl;lu; : Ntfj;ij cWjpahf itj;jpUf;f

Ntz;ba  Njit cs;s re;ju;g;gq;fspy;

 mfpy Nkhl;lu; : ifj;Jis fUtp> tPl;Lg; gad;ghl;Lf;-

fhd miuj;jw; nghwpfs;

 KWf;Fr; Roy;td; mw;w %ttj;ij : ePu;g;gk;gp> filry; nghwp Nghd;wtw;wpd;

mzpw;$L Nkhl;lu; vDk; Roy;td; Nkhl;lu;

gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words):

 jhNd mUl;ba gpwg;ghf;fp - self-excited generator

 xd;wp mtj;ijj; J}z;b Nkhl;lu; - single phase induction motor

 %ttj;ijj; J}z;b Nkhl;lu; - three phase induction motor

 kiwg;gpl;l KidT Nkhl;lu; - shaded pole motor

 Neu ,irT(rjtPj) Nkhl;lu; - synchronous motor

 mfpy Nkhl;lu; - universal motor

 Roy;td; - rotor

 epiytd; - stator

² eOty; tisak; - slip ring

² fhgd; J}upif - carbon brush

 jdpj;jdpNa mUl;ba gpwg;ghf;fp - separately excited generator

² KWf;F Roy;td; cs;s %ttj;ij J}z;b Nkhl;lu; - three phase wound rotor induc

   -tion motor

² mzpw;$L tifr; Roy;td; cs;s %ttj;ijj; J}z;b Nkhl;lu;- three phase squirrel

    cage indution motor
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jutpUj;jp cs;sPLfs; :

 xd;wp mtj;ijj; J}z;b Nkhl;lu;;

 %ttj;ijj; J}z;b Nkhl;lu;;

 kiwg;gpl;l KidT Nkhl;lu;;

 Neu,irT (rjtPj) Nkhl;lu;

 mfpy Nkhl;lu;

 irf;fps; ijdNkh

 Mlyhf;fp (alternator)

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 jhNd mUl;ba gpwg;ghf;fp> jdpj;jdpNa mUl;ba gpwg;ghf;fp Mfpatw;wpd; rpwg;gpay;Gfis

xg;gpLjy;

 kiwg;gpl;l KidT Nkhl;lupd; njhopw;ghl;il tptupj;jy;

 NeutpirT (rktPj) Nkhl;lUf;Fk; mfpy Nkhl;lUf;Fk; ,ilapyhd NtWghl;il xg;gpLjy;

 MlNyhl;l Nkhl;lu;fis tifg;gLj;jy;

 xd;wp mtj;ij> %ttj;ij  Nkhl;lu;fspd; Rw;W tupg;glq;fs; tiujy;

 mbg;gilahd MlNyhl;lg; gpwg;ghf;fpnahd;wpd; njhopw;ghl;ilAk; nga;g;G Kidfspy;

mikAk; Nthy;w;wsT miyiaAk; tiujy;

 %ttj;ij xd;wp mtj;ij Nkhl;lu;fspd; gad;ghl;ilf; Fwpg;gpLf.

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2016)> ve;jputpay; njhopDl;gtpay; gFjp VII>
Kjw;gjpg;G> ,yq;if

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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Nju;r;rp kl;lk;  2.5 : gy;NtW NeNuhl;l nghwpfspd; rpwg;gpay;Gfisf; fw;wwpthu;.

ghlNtisfs; : 06

fw;ww; NgWfs; : ² njhlu;r; Rw;W (series wound)> gf;fr; Rw;W (shunt wound)> $l;Lr; Rw;W

(compound wound) Nkhl;lu;fspy;> RUs;fs; ,izf;fg;gl;Ls;s tpjj;ij

tiuthu;.

 NeNuhl;l nghwpnahd;wpd; jpirkhw;wpapd; (commutator) njhopw;ghl;il

tpsf;Fthu;.

² NeNuhl;lg; gpwg;ghf;fpnahd;wpd; gag;G Kidfspd; miytbj;ij

tiuthu;.

² NeNuhl;lg; gpwg;ghf;fpnahd;wpd; gag;G Nthy;w;wsit mjpfupj;Jf;

nfhs;sf;$ba tpjj;ij tpsf;Fthu;.

² xt;nthU Nkhl;lu; tifapdJk; MNkr;ru; Xl;lj;jpw;F Vw;g NtfKk;>

KWf;fKk; khWk; tpjj;ij tiuG %yk; fhl;Lthu;.

² gf;fr; Rw;W NeNuhl;l Nkhl;lnuhd;wpd; RoYk; jpiria khw;wp

nrYj;Jthu;.

² gy;NtW NeNuhl;l Nkhl;lu;fspd; gad;ghl;ilf; Fwpg;gpLthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

fhe;jg;Gynkhd;wpy; RoYk; RUnshd;wpd; ,U me;jq;fspYk; gpwg;gpf;fg;gLk; kpd;dpaf;f

tpiria NeNuhl;l Nthy;w;wsthf Gwr;#oYf;Fg; ngWjy;> NeNuhl;l Nkhl;lupd; Gy

KWf;Fk; (field winding) mNkr;ru; KWf;Fk; (armature winding) njhlu;GWk; tpjk;>

mj;njhlu;Gfisf; fhl;Lk; ntt;NtW tif Nkhl;lu;fspd; MNkr;ru; Xl;lj;jpd;gb RoYk;

fjp kw;Wk; KWf;fk; NtWgLk; tpjk; Mfpad gw;wp ,e;j Nju;r;rp kl;lj;jpy; mwpT+l;lk;

nra;a vjpu;ghu;f;fg;gLfpd;wJ.

 Mly; Xl;lg; gpwg;ghf;fpapd; gpsT tisaq;fspdhy; gag;G nra;ag;gLk; Nthy;w;wstpdJ

miy tbtj;ij kPs epidT+l;bg; ghlj;ij mZFf.

 ,t;Nthy;w;wsit xNu jpirapy; topg;gLj;Jtjw;fhf> gpsT tisaq;fspy;

nra;aNtz;ba khw;wq;fisf; fye;JiuahLf. (MlNyhl;lg; gpwg;ghf;fpapd; mfr;

RUs;fspy; gpwg;gpf;fg;gLk; Nthy;w;wsT mNjkhjpup Gwr;Rw;wpw;F ngw;Wf;nfhs;tjw;F

gpsT tisaq;fs; gad;gLj;jg;gLfpd;wd. mr;Rw;Wf;fspy; gpwg;gpf;fg;gLk; Nthy;w;wsT

Mly; Nthy;w;wsthFk;. mt;Nthy;w;wsT xNu jpirapy; cr;rkhFkhW> Gwr; Rw;wpy;

ngWtjw;fhf vg;NghJk; xNu jpirapy; mike;j Nthy;w;wsT gpwg;gpf;fg;gLk; RUnshd;W

njhlu;GWjy; Ntz;Lk;. ,jw;F xU eOty; tisaj;ij ,uz;L gFjpfshf ,l;L>

,uz;L J}upiffis ,UGwj;jpy; ,izg;gjd; %yk; ,jidr; nra;ayhk;.

 fPOs;s glj;ijg; ghu;f;fTk;

jpirkhw;wp

Jz;lk; 1
Commutator
Sigmant 1

jpirkhw;wp

Jz;lk;  2
Commutator
Sigmant 2

jpirkhw;wp

Commutator mr;rhzp

Shaft

fhtypg; gjhu;j;jk;
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N - fjp

  - KWf;fk;

N

I
s



N

I
s

N/ 

 ,t;thwhf gFjpfisf; nfhz;L mikf;fg;gl;l mikg;G> jpirkhw;wp (commutator)
vdg;gLk; vd;gij tpsf;Ff.

 jpirkhw;wpapd; gpujhd njhopy;fisf; fye;Jiuahly; %yk; vLj;Jf;fhl;Lf.

( 1. MNkr;ru; RUspy; gpwg;gpf;fg;gLk; kpd;tYitg; Gwr;Rw;wpw;Fg; ngw;Wf; nfhLj;jy;

2. MNkr;ru; RUspy; gpwg;gpf;fg;gLk; Mly; Nthy;w;wsit NeNuhl;l Nthy;w;wsthf

khw;Wjy;)

 MNkr;ru; RUs; xU jlit (3600) RoYk; NghJ Gwr;Rw;Wf;F toq;fg;gLk; Nthy;w;wsT

miyapd; tbtj;ij tpsf;fg;glj;jpy; fhl;LkhW khztiu topg;gLj;Jf.

 xd;Wlndhd;W 90 ghifapy; jhgpf;fg;gl;l ,uz;L RUs;fis> jpirkhw;wpAld; ,izf;Fk;

tpjj;ij tpsf;fg;glnkhd;wpy; fhl;b> ,uz;L gpsTj; J}upiffspdhy; Gwr;Rw;Wf;Fg;

ngwj;jf;f Nthy;w;wsthdJ Neuj;Jf;Nfw;g NtWgLk; tpjj;ij tpsf;fg;glnkhd;wpd;

JizAld; tptupf;Ff.

 NeNuhl;lg; gpwg;ghf;fpnahd;wpd; Kg;gupkhz mirT+l;l (animation) tPbNahnthd;wpidf;
fhl;rpg;gLj;Jtjd; %yk; Nkw;gb re;ju;g;gq;fis tpsq;fpf; nfhs;sr; nra;f.

 ed;F xg;gkhd NeNuhl;lj;ijg; ngWtjw;fhf> fhe;j KidTfspd; tbtj;ijj;

jhgpf;fNtz;ba tpjj;ij tpsq;fpf;nfhs;sj;jf;fthwhff; fye;Jiuahlnyhd;iw elj;Jf.

 NeNuhl;l gpwg;ghf;fpnahd;wpy; gpwf;Fk; Nthy;w;wsT kPJ nry;thf;Fr; nrYj;Jk;

fhuzpfisf; fye;Jiuahb> Nthy;w;wsit mjpfupg;gjw;fhf> vLf;f Ntz;ba

eltbf;iffis tpsq;fpf; nfhs;sj; JizGupf.

(Nthy;w;wstpd; kPJ nry;thf;Fr; nrYj;Jk; fhuzpfs;: \

fhe;jg;gha mlu;j;jp> ghak; ntl;lg;gLk; capu;g;ghd ePsk;> ghak; ntl;lg;gLk; fjp

MfpadthFk;. ,f;fhuzpfSs; ahNjDk; xU fhuzpia mjpfupg;gjhy; gpwg;gpf;fg;gLk;

Nthy;w;wsit mjpfupj;Jf;nfhs;syhk;. vdpDk; mf;fhuzpfis mjpfupf;fj;jf;f xU

tiuaiw cs;sJ)

 MNkr;ru; KWf;fhdJ. Gy KWf;Fld; njhluhf mikAk; NghJ mJ njhlu;KWf;F

vdTk;> MNkr;ru; KWf;fhdJ Gy KWf;Ff;Fr; rkhe;jukhf mikAk;NghJ mJ gf;fr;

Rw;W (Shunt) vdTk;> MNkr;ru; KWf;Fld; njhluhf xU RUSk;> rkhe;jukhf kw;nwhU

RUSkhf ,uz;L KWf;Ffs; njhLf;fg;gl;Ls;sNghJ mJ $l;L KWf;F vdTk;

%d;W tifahd Nkhl;lu;fis mikf;fyhk; vdr; Rw;Wtupg;glq;fs; %yk; vLj;Jf;fhl;Lf.

(njhlu; KWf;F Nkhl;lu;> gf;fr;Rw;W KWf;F Nkhl;lu;> $l;L KWf;F Nkhl;lu;)

njhlu;KWf;F gf;fr;Rw;W KWf;F $l;L KWf;F

A - MNkr;ru; KWf;F B- Gy KWf;F

 fhe;jg;GykhdJ epiyahd fhe;jq;fshy; my;yJ kpd; fhe;jq;fshy; toq;fg;gLk;

vd;gij tpsf;fp> kpd; fhe;jq;fSf;Fg; gad;gLk; RUs;fs; Gyr;RUs;fshFk; vdf;

Fwpg;gpLf.

 MNkr;ru; Xl;lj;jpd; gb> fjpAk; KWf;fKk; NtWgLk; tpjj;ij (njhlu;KWf;F kw;Wk;

gf;fr; Rw;W Nkhl;lu;fspd;) tiuG %yk; fhl;Lf.

  njhlu;KWf;F Nkhl;lu;fSf;fhf gf;fr;Rw;W Nkhl;lu;fSf;fhf

A B

A
B
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 Njitf;Nfw;g> rpwg;gpay;Gfisg; ngWtjw;fhf> me;je;j Gyr; RUspd; rpwg;gpay;Gfis
khw;wpathW> $l;L KWf;F Nkhl;lupd; MNkr;ru; Xl;lj;jpd;gb> fjpiaAk; KWf;fj;ijAk;
khw;wj;jf;f tpjj;ij tiuG %yk; fhl;Lf. $l;L KWf;f Nkhl;lnuhd;wpd; Gyj;Jf;fhf>
MNkr;ru; KWf;fhf> njhlu;KWf;nfhd;Wk;> rkhe;ju KWf;nfhd;Wk; gad;gLj;jg;gLk;.
$l;L KWf;F Nkhl;liu> gf;f KWf;F Nkhl;lnuhd;wpd; rpwg;gpay;Gfis mz;kpf;fr;
nra;Ak; Njit cs;s NghJ> gf;fr;Rw;Wr; RUspd; KWf;Ffspd; vz;zpf;ifia
mjpfupf;fg;gLtNjhL mJ njhlu; KWf;F Nkhl;lnuhd;wpd; rpwg;gpay;Gfis mz;kpf;fr;

nra;Ak; Njit cs;sNghJ njhlu; Gyr; RUspy; ,lg;gl;Ls;s flj;jpapd; tpl;lj;ij

mjpfupj;J Nkhl;lu; epu;khzpzf;fg;gLfpd;wJ.

 MNkr;ru; Xl;lj;jpd;gb> fjpAk; KWf;fKk; NtWgLk; tpjj;ij tpsq;fpf; nfhz;l

gpd;du;> mk;%d;W tif Nkhl;lu;fsJk; gpuNahfq;fisf; fye;JiuahLf.

njhlu;KWf;F Nkhl;lu; - Gifapuj vQ;rpd;> thfdq;fspd; njhlf;F

  Nkhl;lu;

gf;fr; Rw;W Nkhl;lu; - miuf;Fk; Miy> Fspu;j;Jk; tprpwp

$l;LKWf;F Nkhl;lu; - kpd;ghue;J}f;fp / fpNud; (crane)

gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words):
² jpirkhw;wp - commutator
² MNkr;ru; KWf;F - armature winding
² njhlu;KWf;F Nkhl;lu; - series winding   motor
² gf;fr; Rw;W Nkhl;lu; - shunt winding  motor
² $l;L KWf;F Nkhl;lu; - compound winding  motor

² KWf;fk; - torque

jutpUj;jp cs;sPLfs; :

 Nkhl;lu;fspy; KWf;Ffs; ,lg;gl;Ls;s tpjj;ijf; fhl;Lk; tpsf;fg;glq;fs;

 jpirkhw;wpNahbize;j MNkr;ru;

 NeNuhl;lg; gpwg;ghf;fpapd; tpsf;fg;glk;

 NeNuhl;lg; gpwg;ghf;fpnahd;wpd; Kg;gupkhz mirT+l;l (animation) tPbNahf;fhl;rp

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 NeNuhl;lg; gpwg;ghf;fpnahd;wpy; jpirkhw;wpapd; njhopiyAk; gag;G Kidfspd; miy

tbtj;ijAk; tpsf;Fjy;;

 Xu; MNkr;ru; KWf;iff; nfhz;l NeNuhl;lg; gpwg;ghf;fpnahd;wpdJk; gy MNkr;ru;

KWf;Ffisf; nfhz;l NeNuhl;lg; gpwg;ghf;fpnahd;wpdJk; gag;G Nthy;w;wsTfis

tiue;J fhl;Ljy;

 NeNuhl;lg; gpwg;ghf;fpnahd;wpd; gag;G Nthy;w;wsTfs; kPJ nry;thf;Fr; nrYj;Jk;

fhuzpfisf; Fwpg;gpLjy;

 njhlu;KWf;F> gf;fr; Rw;W KWf;F> kw;Wk; $l;L KWf;F Nkhl;lu;fspy;> MNkr;ru;

KWf;Fk; Gy KWf;Fk; njhlu;GWk; tpjj;ijf; fhl;Ljy;

njhlu;KWf;F> gf;fr; Rw;W KWf;F kw;Wk; $l;L KWf;F Nkhl;lu;fspy; MNkr;ru;

Xl;lj;jpd;gb fjpAk; KWf;fKk; NtWgLk; tpjj;ijf; fhl;Ljy;.

 ntt;NtW NeNuhl;l Nkhl;lu;fspd; gpuNahfq;fisf; Fwpg;gpLjy;.

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2016)> ve;jputpay; njhopDl;gtpay;> gFjp VII>
Kjw;gjpg;G> ,yq;if

² Hughes. E. - Electrical & Electronic Technology (2012) Tenth edition Dorling Kindersley, (India)
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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Nju;r;rp kl;lk;  2.6 : gy;NtW epiykhw;wpfspd; gad;ghl;il Njbawpthu;.

ghlNtisfs; : 08

fw;ww; NgWfs; :  epiykhw;wpnahd;wpd; Nfhl;ghLfis tpsf;Fthu;.

² nga ;g ; G Nthy ;w ;wsT 230 Nthy ;w ;iwf ; nfhz;l tY

epiykhw;wpnahd;wpd; gag;G Nthy;w;wsitf; fzpg;gpl;L mjd; %yk;

epiykhw;wpapd; tifia ,dq;fhz;ghu;.

² epiykhw;wpnahd;wpd; Rw;Wf;fSf;fpilapyhd tpfpjj;ijAk;

Nthy;w;wsTf;fpilapyhd tpfpjj;ijAk; mbg;gilahff; nfhz;L vspa

gpur;rpidfisj; jPu;g;ghu;.

² gy;NtW epiykhw;wpfspd; mikg;G> njhopw;ghL kw;Wk; gad;ghl;il

tpsf;Fthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

J}z;ba Nthy;w;wsT gad;gLj;jg;gLk; xU rhjdkhf epiykhw;wpiaf; Fwpg;gplyhk;.

ntt;NtW NtiyfSf;fhf ntt;NtW tif epiykhw;wpfs; gad;ghl;by; cs;sd. MlNyhl;l

Nthy;w;wsTfSf;fhf khj;jpuNk epiykhw;wpfisg; gad;gLj;jyhk;. me;epiykhw;wpfspy;

mlq;fpAs;s Kjw;RUSk; Jizr;RUSk; jk;Ks; J}z;lypdhy; ,ize;J fhzg;gLk;.

,j;Nju;r;rp kl;lj;jpd; %yk;> epiykhw;wpfs; njhlu;ghd vspikahd tpsf;fj;ij khztu;f;F

toq;f vjpu;ghu;f;fg;gLfpwJ.

 fk;gpr; RUnshd;wpy; Vw;gLk; J}z;lg;gl;l kpd;dpaf;f tpirahdJ kpd;fhe;jj; J}z;lypd;

xU tpisthFk; vd;gij mwpKfQ; nra;f.

 jw;W}z;ly;> jk;Ks; J}z;ly; Mfpatw;iw mwpKfQ; nra;f.fk;gpr; RUnshd;wpd;

Clhf> khw;wkilAk; Xl;lnkhd;W ghAk; NghJ Njhd;Wk; khWk; fhe;jg;Gyj;ij

mr;RUs; ntl;lg;gLtjhy; J}z;ba Nthy;w;wsT gpwg;gpf;fg;gLk;. ,J jw;W}z;ly;

vdg;gLk;. mt;thW Njhd;Wk; fhe;jf; Gyj;ij Xl;lk; NtWgLk; RUSf;F mUfpy;

mike;Js;s NtnwhU RUspy; gpwg;gpf;fg;glyhk;. ,J jk;Ks; J}z;ly; vdg;gLk;.

fk;gpr; RUnshd;wpy; kpd;Ndhl;lk; khWgLk; NghJ mr;RUspy; Vw;gLk; J}z;ly; fhuzkhfj;

Njhd;Wk; J}z;lg;gl;l kpd;dpaf;f tpir  E Mapd;

  
di

E L
dt

    vDk; Nfhitnahd;iwg; ngw;Wf; nfhs;s KbAk;. mNjNghd;W jk;Ks;

J}z;lypd;NghJ 
d

E N
dt


  vDk; NfhitapdhYk; J}z;lg;gl;l Nthy;w;wsT fpilf;Fk;.

L vd;gJ J}z;lw;wpwd; n`d;wp (H) MFk;.

   
di

dt
 vd;gJ Xl;lk; NtWgLk; tPjkhFk;. N vd;gJ  RUspd; KWf;Ffspd; vz;zpf;ifahFk;.

  
d

dt


 vd;gJ fhe;jg;ghak; khw;wkilAk; tPjkhFk;.&

 jk;Ks; J}z;lypd; NghJ ,uz;L RUs;fSs;> Mly; Nthy;w;wsit ngWfpd;w

(nga;g;Gr;) RUs; Kjw; RUs; vdTk; Nthy;w;wsitg; ngw;Wj; jUk; (gag;Gr;) RUs;

Jizr;RUs; vdTk; miof;fg;gLk; vdf; Fwpg;gpLf.

 me;je;jr; RUspd; Nthy;w;wsTfs;> KWf;Ffspd; vz;zpf;iff;F Neu;tpfpjkhtNjhL>

RUspD}lhd Xl;lj;jpw;F Neu;khW tpfpjrkkhFk; vd;gijAk; Fwpg;gpLf.
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(,og;gw;w epiykhw;wpnahd;wpd; Nthy;w;wsT> KWf;Ffspd; vz;zpf;if> Xl;lk;

Mfpatw;Wf; fpilapyhd njhlu;igg; gpd;tUk; Nfhitapdhy; fhl;lyhk;)

SP P

S S P

IV N

V N I

 
  

 

PV Kjd;ikr;RUspd; Nthy;w;wsT

SV  Jizr;RUspd; Nthy;w;wsT

PN Kjd;ikr;RUspd; KWf;Ffspd; vz;zpf;if

SN Jizr;RUspd; KWf;Ffspd; vz;zpf;if

PI Kjd;ikr;RUspd; Xl;lk;

SI Jizr;RUspd; Xl;lk;

 gbFiw epiykhw;wpnahd;wpw;Fupa Nthy;w;wsnthd;iw toq;fp Kjd;ik Nthy;w;wsitAk;

Jiz Nthy;w;wsitAk; msf;FkhW khztiu topg;gLj;Jf.

 Jizr; RUspd; Nthy;w;wsit> Kjd;ikr; RUspd; Nthy;w;wsittpl Fiwg;gjw;fhfg;

gad;gLj;jj;jf;f epiykhw;wpfs;> gbFiw epiykhw;wpfshFk; vd;gij mwpKfQ; nra;f.

,t;tif epiykhw;wpfs;> kpd;tY CLflj;jypd;NghJ cau; Nthy;w;wsTfis Fiwe;j

Nthy;w;wsTfshf khw;Wtjw;fhfg; gad;gLj;jg;gLk; vd;gij tpsf;Ff.

 Jizr; Rw;wpd; Nthy;w;wsit Kjd;ikr; Rw;wpd; Nthy;w;wsit tpl mjpfupg;gjw;fhfg;

gad;gLk; epiykhw;wpfs; gb$l;L epiykhw;wpfs; vd mwpKfQ; nra;f. ,t;tif

epiykhw;wpfs; kpd;tY CLflj;jypy; kpd; gpwg;ghf;fpfspy; gpwg;gpf;fg;gLk; Nthy;w;wsit

CLflj;jy; Nthy;w;wsT tiu mjpfupg;gjw;fhfg; gad;gLj;jg;gLk; vd;gij tpsf;Ff.

 Kjd;ikr; RUspd; Nthy;w;wsTf;Fr; rkkhd Nthy;w;wsitj; Jizr; RUspy;

ngWtjw;fhfg; gad;gLj;jg;gLk; kpd;khw;wpfs; jdpahf;fy; epiykhw;wpfs; vdg;gLk;

vd;gij mwpKfQ; nra;f. Kw;ghJfhg;G cj;jpahf> jiyik tY toq;fiy> Ntiy

Nkirf;fhf toq;Fk; NghJ jdpahf;fy; epiykhw;wpapd; ClfhNt ngWjy; Ntz;Lk;

vd;gJ Fwpj;J mwpT+l;lk; nra;f.

 MlNyhl;l kpd;Ndhl;lj;ijf; nfhz;L nry;Yk; topfspy;> ghAk; Xl;lj;Jf;F Neu;tpfpjkhf

Nthy;w;wsit Jizr; RUspd; %yk; ngWtjw;fhfg; gad;gLj;Jk; epiykhw;wpfs;

Xl;lepiykhw;wpfs; vdg;gLk; vd;gij mwpKfQ; nra;f. ,t;tif epiykhw;wpfs;

cau; Xl;lq;fis msg;gjw;fhd khjpupnahd;iwg; (sample) ngWtjw;fhfg;

gad;gLj;jg;gLtNjhL> khWflj;jp (transducer) ahfTk; gad;gLj;jg;gLk; vdTk; Fwpg;gpLf.

(,t;tif epiykhw;wpfspd; Kjd;ikr; RUs;> tpl;lk; $ba (jbj;j) fk;gpapdhy; rpy

KWf;Ffisf; nfhz;lJ. Jizr;RUs;> tpl;lk; Fiwthd (nky;ypa) fk;gpapyhd

mjpf njhif KWf;Ffisf; nfhz;lJ)

 xU topf;Fr; rhu;ghf kw;WnkhU topapy; epyTk; cau;Nthy;w;wsTf;F (nehJky;

flj;jpf;Fr; rhu;ghf capu;f; flj;jpapd;) xg;ghd Nthy;w;wsitg; ngWtjw;fhf> mOj;j

epiykhw;wpfs; gad;gLj;jg;gLk; vd;gJ Fwpj;J mwpT+l;lk; nra;f. (Kjd;ikr; RUs;

mjpfnjhif KWf;FfSld;> ,uz;L topfSf;Fk; ,ilNa njhLf;fg;gLtNjhL Jizr;

RUshdJ> Fiwe;j njhif KWf;FfSld; njhLj;J> Kjd;ik Nthy;w;wstpd;

khjpupnahd;whfg; ngwg;gLk;)

 cau; Nthy;w;wsT epyTk; ,lq;fspy;> mjid czu;tjw;Fk; msg;gjw;Fkhf

,e;epiykhw;wpfs; gad;gLj;jg;gLk; vd;gij vLj;Jf;fhl;Lf.
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 xNu KWf;if> Kjd;ikr; RUshfTk; Jizr; RUshfTk; gad;gLj;Jk; epiykhw;wp

jd;dpaf;f epiykhw;wp vdg;gLk; vd;gij tpsf;Ff. (mj;jifa epiykhw;wpapd;

fl;likg;ig tupg;glq;fspd; %yk; tpsf;Ff.) kpd; rhjdq;fSf;fhf> toq;fy;

Nthy;w;wsitf; Fiwg;gjw;fhf ,t;tif epiykhw;wpfs; gad;gLj;jg;gLk; vd;gijAk;

nra;J fhl;ly;fs; %yk; tpsf;Ff.

 jw;W}z;ly; kpd; khw;wpnahd;wpd; KWf;Ffis (windings)  njhLf;Fk; tpjj;ij

tpsf;fg;glnkhd;wpd; JizAld; tpsq;fpf;nfhs;sj; JizGupf.

gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words):

² gbFiw epiykhw;wp - step down transformer

² gb$l;L epiykhw;wp - step up transformer

² jdpikahf;fy; epiykhw;wp - isolation transformer

² Xl;l epiykhw;wp - current transformer

² mOj;j epiykhw;wp - potential transformer

² jd;dpaf;f epiykhw;wp - auto transformer

² jw;W}z;ly; - self induction

² jk;Ks;J}z;ly; - mutual induction

² khW flj;jp - transducer

jutpUj;jp cs;sPLfs; :

 gbFiw epiykhw;wpfs;

 gy;khdp

 epiykhw;wpfspd; cl;Gwj;Nj KWf;Ffisf; fhl;Lk; tpsf;fg;glq;fs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 RUnshd;wpy; jw;W}z;lYk; jk;Ks; J}z;lYk; Vw;gLk; tpjj;ij tptupj;jy;

 epiykhw;wp %yk; kpd;tYTf;Fg; ghjpg;G Vw;glhjthW Mly; Nthy;w;wsit khw;wj;jf;f

tpjj;ijf; Nthw;wsit msg;gjd; %yk; cWjpg;gLj;jy;

 epiykhw;wp tiffisAk; mtw;wpd; gpuNahfq;fisAk; Kd;itj;jy;

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2016)> ve;jputpay; njhopDl;gtpay;> gFjp VII>
Kjw;gjpg;G> ,yq;if

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

(India)

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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Nju;r;rp kl;lk;  2.7 : kpd;idg; gad;gLj;Jk;NghJ Ml;fspdJk;  nrhj;Jf;fspdJk; ghJfhg;G

njhlu;ghf nry;thf;Fr; nrYj;Jk; Kw;ghJfhg;G eltbf;iffisg;

gpd;gw;Wthu;.

ghlNtisfs; : 06

fw;ww; NgWfs; :  kpd;jhf;F Vw;gLjtw;fhd fhuzq;fisf; Fwpg;gpLthu;.

² kpd;jhf;Fjypdhy; Vw;gLk; ghjpg;G njhlu;ghd Xl;l mstpd; jhf;fj;ij

tpsf;Fthu;.

² kpd;jhf;F Vw;gLtjpy; nry;thf;Fr; nrYj;Jk; Ms; rhu;e;j ,ay;Gfis

vLj;Jf;fhl;Lthu;.

² kpd;dy; fhuzkhf> kpd;flj;jpfspy; epfOk; fpsk;gy; / vOr;rpj;

(surge) njhopw;ghl;il tpsf;Fthu;.

² ru;tNjr kpd; nghwpapay; xOq;Ftpjpfspd;  (International  Electrical

Engineering Regulations) gb Kw;ghJfhg;G eltbf;iffisg; gpd;gw;w

Ntz;ba tpjj;ij tpsf;Fthu;.

² kpd;idg; gad;gLj;jp Ntiyfisr; nra;Ak; NghJ cupa ghJfhg;G

Kd;Ndw;ghLfisg; gpd;gw;Wthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

jdJ Ntiyfis ,yFgLj;jpf; nfhs;tjw;fhf gad;gLj;Jfpd;w kpd;rf;jpia Efu;jyhdJ

kdpj tho;f;ifapy; md;whlj; Njitfis epiwNtw;Wtjpy; gpujhdkhd Xu; ,lj;ijg;

ngw;Ws;sJ. vdpDk; kpd;jhf;FjyhdJ kdpjDf;F Nrjj;ij Vw;gLj;Jk;. kdpj clypd;

kpd;dOj;jk; mjhtJ Nthy;w;wsitr; rfpf;Fk; jd;ik tiuaiwg;gl;ljhFk;. vdNt

kpd;idg; gad;gLj;Jk; NghJ kpd; jhf;FjYf;Fs;shtJ njhlu;ghf ,uz;L Kiw rpe;jpj;Jg;

ghu;j;J mJ njhlu;ghf Kw;fhg;G eltbf;iffisg; gpd;gw;WtJ ,d;wpaikahjJ. vdNt>

kpd;jhf;F Vw;gLtjw;fhd fhuzq;fs;> Xl;l tiuaiwfs;> mDrupf;fNtz;ba Kw;ghJfhg;G

cj;jpfs; Mfpad Fwpj;J mwpT+l;lk; nra;tNj ,j;Nju;r;rp kl;lj;jpd; %yk;

vjpu;ghu;f;fg;gLtjhFk;.

 “kpd; jhf;F vd;gJ Nthy;w;wsT fhuzkhf clypDs; kpd; Xl;lk; gha;jyhFk;”

vd;gij; Fwpg;gpl;Lf; fhl;b fye;Jiuahliyj; njhlq;Ff.

 kpd;jhf;F Vw;gLtjw;fhd gpujhd fhuzk;> tpsf;fkpd;ikAk; ftdaPdkhfr;

nraw;gLjYk; MFk; vd;gij vLj;Jf; fhl;Lf.

 Gtp vg;NghJk; G+r;rpa Nthy;w;wstpy; fhzg;gLfpd;wikahy;> ahNjDk; Nthy;w;wsT

fhuzkhf clypd; ahNjDk; gFjpapd; Clhfg; GFk; Xl;lk; ngUk;ghYk; Gtpia

Nehf;fpr; nry;y ,lKz;L vd;gij tpsf;Ff.

 clypDs; ghAk; MlNyhl;lk; fhuzkhf Vw;gLk; tpisthdJ> NeNuhl;lnkhd;W

gha;tjhy; Vw;gLk; tpisit tpl Kw;wpYk; NtWgLfpd;w mNj Ntis mghafukhdJ

vd;gijAk; czur; nra;f.

 clypd; Clhfg; ghAk; MlNyhl;lj;jpd; msT fhuzkhf Vw;gLk; tpisTfis

ml;ltiznahd;wpd; %yk; fhl;Lf.

clypDlhfg; ghAk; Xl;lk; tpisT

 0.001 A Njhypy; neULtJ Nghd;w czu;Tld; kpd;jhf;F

Vw;gLtJ czug;gLk;

 0.009 A jirfs; ,Wf;fkilAk; ; euk;Gj;njhFjp> kpd; toq;fypd;

kPbwDf;F Vw;g nraw;gLk;.
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 0.03 A Rthrpj;jypy; fbdk; Vw;gLk;. Vwj;jho xU epkpl Neuk;

e Pbf;Fkhapd; kPz;Lk; ,ay;Gepiyia mila

Kbahjthwhd ghjpg;G Vw;gLk;.

 0.1 A - 0.2 A ,jaj;jpy;> ,jatiwj; jirfspd; njhopw;ghL

ghjpf;fg;gLtjhy; fzg;nghOjpy; kuzk; rk;gtpf;Fk;

 clypy; fhzg;gLk; jilf;F Vw;gNt clypd; Clhf Xl;lk; ghAk; vd;gij tpsf;Ff.

clypd; ,lj;jpw;Nfw;g NtWgLj;j KbAk; vd;gijAk; ntspg;gLj;jpf; fhl;Lf.

1. kpd; tlk; clYld; njhlu;GWk; ,lj;jpd; jil

2. cly; GtpAld; njhlu;GWk; ,lj;jpd; jil

3. clypd; mfj;jil

 tsu;e;j xUtupd; clypd; mfj;jil Vida ,lq;fSf;Fr; rhu;ghff; FiwthdJ

vd;gijAk; clypd; Clhfg; ghAk; Xl;lj;ijf; Fiwg;gjw;fhf vLf;fj;jf;f eltbf;if

kw;iwa ,uz;L ,lq;fsJk; jilia mjpfupj;jyhFk; vd;gijAk; typAWj;jpf; Fwpg;gpLf.

 ,jw;fhf> ghjzpfs;> ifAiw Nghd;wtw;iwg; gad;gLj;jyhk; vd;gijAk;> fhtyp

,lg;gl;l cgfuzq;fisg; gad;gLj;Jtjd; %yKk; jilia mjpfupj;Jf;nfhs;syhk;

vd;gijAk; typAWj;jpf; Fwpg;gpLf.

 kpd;jhf;F Vw;gLtjhy; Njhd;Wk; Mgj;J epiyikiaj; jPu;khdpf;Fk; fhuzpfs; gw;wp

khztu;f;F mwpT+l;lk; nra;f.

 clypd; Clhfg; gha;e;j Xl;lj;jpd; msT

 clypd; Clhd kpd;Ndhl;lj;jpd; gazg; ghij

 Xl;lk; clypDs; gha;e;j Neu msT

 NeNuhl;l Nthy;w;wsT fhuzkhfg; ghAk; Xl;lk; cau;thf ,Uf;Fk;NghJ vupfhak;

Vw;gl ,lKz;L vd;gijAk; mJ xU Fwpj;j tiuaiwf;Fl;gl;l tifapNyNa epfOk;

vd;gijAk; tptupf;Ff.

 cau; NeNuhl;lk; gha;tjhy; ghupa vupfhaq;fs; Vw;gLk; vd;gij tpsf;Ff.

 kpd;dy; fhuzkhf Vw;gLk; tpgj;Jf;fs; %d;W topfspy; epfOk; vd;gij tpsf;Ff.

 Neubahf kpd;dy; jhf;F Vw;gly;

 kpd; tlq;fspd; ClhfTk; njhiyNgrp tlq;fspd; ClhfTk; kpd;dy; jhf;fhdJ

Vw;gly;

 gpwpnjhU nghUspy; kpd;dy; jhf;F Vw;gl;L Gtpia milAk; mk;kpd;dy;

jhf;fhdJ Gtpapd; topNa tUtjhy; Vw;gLk; kpd;dy; jhf;F

 kpd; tlk;> njhiyNgrp tlk; Nghd;wtw;wpd; Clhf tUk; kpd;dy; jhf;fpypUe;J

ghJfhg;Gg; ngWtjw;fhf kpd;dw; flj;jpfisg; (,bjhq;fpfis) nghUj;jyhk; vd;gJ

Fwpj;J khztu;f;F mwpT+l;lk; nra;f.

 kpd;dy; jhf;fpypUe;J ghJfhg;Gg; ngWtjw;fhf vLf;f Ntz;ba Kw;ghJfhg;G

eltbf;iffs; Fwpj;Jf; fye;JiuahLf.

 kpd;Ndhl;lj;ijf; nfhz;L nry;Yk; flj;jpnahd;wpy; my;yJ mf;flj;jpAld;

mz;kpj;jjhfj; njhLf;fg;gl;Ls;s kpd; rhjdj;jpy; / cgfuzj;jpy; jP gw;Wtjw;Fg;

gpujhd fhuzk;> ntg;gepiy cau;tJk;> (vupgw;W epiyia miljy; my;yJ RajPg;gw;wy;

epiyia miljy;) kw;Wk; jfdj;Jiz fhzg;gLtJkhFk; vd;gij tpsf;Ff.

 ntg;gepiy cau;jyhdJ> ntg;gk; fhuzkhf Vw;gLk; xU tpisthFk; vd;gijf;

Fwpg;gpLf.

 kpd; fhuzkhf> rhjdq;fspYk; cgfuzq;fspYk;> tlq;fspYk; ntg;gk;

gpwg;gpf;fg;gLtjw;fhd fhuzq;fisf; fye;JiuahLf.
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 mrhjhuzkhdthW ntg;gk; gpwg;gpf;fg;gLtjw;fhd fhuzq;fs; cau; Xl;lk; gha;jYk;>

rhjdq;fspdJk;/Jizf;$WfspdJk; ,izg;G jsu;thf (loose connection) ,Uj;jYkhFk;

vd;gij vLj;Jf;fhl;Lf.

 mjpf Rikiaj; njhLj;jy;> fhtyp rpijTwy; FWQ;Rw;whjy; (short circuit) Mfpa

fhuzq;fs; %yNk ngUk;ghYk; cau; Xl;lk; (over current) ghAk; vd;gij tpsf;Ff.

 kpd; rhjdq;fSld; (appliance) njhLf;fg;gl;l kpd; fk;gpfs; jsu;thf ,Ug;gjhy;
kpd;nghwpfs; (sparks) Njhd;wp ntg;gk; gpwg;gpf;fg;gl ,lKz;L vd;gij tpsf;Ff.

 ru;tNjr kpd; nghwpapay; xOq;Ftpjpfspy; jug;gl;Ls;s Kw;ghJfhg;G eltbf;iffs;

Fwpj;J khztu;fsJ ftdj;ij <u;f;fr; nra;f.

 kpd; guhkupg;Gf; fUkq;fspd; NghJ kpd;jhf;F Vw;glhjpUg;gjw;fhff; ifahsj;jf;f

ghJfhg;G eltbf;iffisf; Fwpg;gpLf.

 kpd; rhu;e;j tpgj;Jf;fis ,opthf;Ftjw;fhff; ifahsg;gLk; ghJfhg;G cj;jpfs; /
rhjdq;fs; gw;wpf; fye;JiuahLf. (Rw;Wf;fspy; Rw;Wwg;ghd;fs;> Ml;fspd; ghJfhg;Gf;fhfg;

ghJfhg;G cilfs;> ghJfhg;Gf;fUtpfs; gad;gLj;jg;gLk;)

gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words):

²  fhtypaply; - insulating

² FWQ;Rw;W - short circuit

² rhjdq;fs; - appliance

² jPg;nghwp - sparks

jutpUj;jp cs;sPLfs; :

 kpd; jhf;F Vw;glj;jf;f tpjj;ijf; fhl;Lk; glq;fs; / tPbNahf; fhl;rpfs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 kpd; jhf;F Vw;gl VJthFk; tplaq;fisAk; kpd; jhf;F Vw;glj;jf;f tpjj;ijf;

Fwpg;gpLjy;

 kpd; jhf;F Vw;glhjpUg;gjw;Ff; fhzg;glNtz;ba jilapd; msitf; fzpj;jy;

 kpd; tlj;njhFjpapy; cs;sdTk; kpd; jhf;fpd; NghJ njhopw;gl Ntz;badTkhd

cgfuzq;fisf; Fwpg;gply;

 kpd;dy; jhf;fpypUe;J ghJfhg;Gg; ngWtjw;fhfg; gpd;gw;w Ntz;ba Kw;ghJfhg;G

cj;jpfis tptupj;jy;

 kpd; jhf;fpypUe;J ghJfhg;Gg; ngWtjw;fhf ghJfhg;G ifAiwfs; kw;Wk; ghJfhg;Gg;

ghjzpfs; mzptjd; Kf;fpaj;Jtj;ijf; Fwpg;gpLjy;

 kpd; jP Vw;gLtjpy; nry;thf;Fr; nrYj;Jk; gpujhd fhuzpfisf; Fwpg;gply;
 cgfuzq;fspd; ghJfhg;Gj; njhlu;ghd ru;tNjr kpd; nghwpapay; xOq;F tpjpfis

tptupj;jy;

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2016)> nghwpapay; njhopDl;gtpay;> gFjp VII>
Kjw;gjpg;G> ,yq;if

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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Nju;r;rp 3 : ,yj;jpudpay; njhopDl;gj;ij md;whl NjitfSf;Fg; gad;gLj;Jfpd;w

tpjj;ij Njbawpthu;.

Nju;r;rp kl;lk;  3.1 : Fiwf;flj;jpg; nghUs;fspd; rpwg;gpay;Gfis tpsf;Fthu;.

ghlNtisfs; : 02

fw;ww; NgWfs; :  Fiwf;flj;jp %yfq;fspd; ,yj;jpud; epiyaikg;ig mbg;gilahff;

nfhz;L mtw;wpd; ,ay;Gfis tpsf;Fthu;.

² P tif kw;Wk; N tiff; Fiwf;flj;jpg; nghUs;fspd; fl;likg;ig

tpsf;fp flj;Jjpwd; mjpfupf;Fk; tpjj;ij tpsf;Fthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

Fiw flj;jpfs; fz;Lgpbf;fg;gl;lik> ,yj;jpudpay; njhopDl;gj;jpd; xU jpUg;G Kidahff;

fUjg;gLk; rpypf;fd;> Nakhdpak; Mfpa ,uz;L Fiwflj;jp %yfq;fSld; khRfshf

NtW rpy %yfq;fs; Nru;f;fg;gl;L ntspaPl;Lf; Fiwflj;jpfs; jahupf;fg;gLk;. Fiwflj;jpg;

nghUl;fspd; mikg;G> njhopw;ghL Mfpad gw;wpa tpsf;fj;ij toq;FtNj ,e;j

Nju;r;rpkl;lk; %yk; vjpu;ghu;f;fg;gLfpwJ.

 Mtu;j;jd ml;ltiziag; gad;gLj;jp> rpypf;fd; (Si)> Nakhdpak; (Ge) Mfpa %yfq;fs;

mike;Js;s $l;lj;ij mwpKfQ; nra;J> mk;%yfq;fspd; ,ay;Gfis tpsf;Ff.

Mtu;j;jd ml;ltizapd; ehd;fhk; $l;l %yfq;fspd; ,Wjpr; rf;jp kl;lj;jpy; ehd;F

,yj;jpud;fs; tPjk; mikj;Js;sd. ,k;%yf mZf;fs; xd;Wlndhd;W gq;fPl;L

tYg;gpizg;Gf;fis cUthf;fp> xU rhyfk; Nghd;W fhzg;gLk;. Fspuhf ,Uf;Fk;

epiyapy;> ,tw;wpy; RahjPd ,yj;jpud;fs; nrhw;g mstpy; fhzg;gLk;. vdpDk; rpwpa

ntg;gepiy cau;tpd; NghJ gq;fPl;L tYg;gpizg;Gf;fs; cile;J> rpy RahjPd

,yj;jpud;fisj; Njhw;Wtpf;Fk;. J}a epiyapy; #oypy; fhzg;gLk; Fiw flj;jpfs;

cs;sPl;Lf; Fiwflj;jpfs; vdg;gLk;. mtw;wpd; ntg;gepiy fhuzkhfg;

gpizg;Gf;fspypUe;J tpLtpf;fg;gLk; ,yj;jpud;fs; kw;Wk; Njhd;Wk; Jisfs; fhuzkhf

cs;sPl;Lf; Fiwflj;jpfspd; rpwpjsT flj;Jjpwd; fhzg;gLk;. J}a rpypf;fd; my;yJ

Nakhdpak; rhyfj;Jld; Gwj;NjapUe;J %yg;nghUis kh#l;ly; nra;J mjd; kpd;

flj;Jjpwid mjpfupj;Jf; nfhs;syhk;. ,t;thW Mf;Fk; Fiwflj;jp> ntspaPl;Lf;

Fiwflj;jp vdg;gLk;. (ntspaPl;Lf; Fiwflj;jpfspy; N tif> P tif vd ,U

tiffs; cz;L.)

 rpypf;fd; (Si)> Nakhdpak; (Ge) Mfpa %yfq;fSld;> Mtu;;j;jd ml;ltizapd; 5

Mk; $l;l %yfq;fshd me;jpkdp(Sb) my;yJ Mrdpf;F (As) Nru;g;gjd; mjhtJ khR

Cl;Ltjd; %yk;  N tiff; Fiwflj;jp jahupf;fg;gLk; tpjj;ij tpsf;fg;glq;fspd;

%yk; tpsq;fpf;nfhs;sj; Jiznra;f. (khR Cl;ly;  vd;gJ kpfr; nrhw;g mstpy;

khR Nru;j;jyhFk;)

 ,yj;jpudpay; Jiwapy; ,yj;jpud;fs; Fw;Wf;fs; vdTk; ,yj;jpud;fisg; ngwj;jf;f

,lq;fs; Jisfs; vdTk; miof;fg;gLk; vdf; Fwpg;gpLf.

 Fw;Wf;fisAk; JisfisAk; gad;gLj;jp N tiff; Fiwflj;jpapd; mikg;ig

tiuAkhW topg;gLj;Jf.

 N tiff; Fiwflj;jpapy; ,yj;jpud;fs; ngUk;ghd;ikf; fhtpfshff; fhzg;gLtNjhL

Jisfs; rpWghd;ikf; fhtpfshff; fhzg;gLk; vd;gij tpsf;fg;glk; %yk; tpsf;Ff.

 rpypf;fd; (Si)> Nakhdpak; (Ge) Mfpa %yfq;fSf;F Mtu;j;jd ml;ltizapd; III
Mk; $l;l %yq;fshd NghNuhd; (B)> my;yJ fy;ypak; (Ga) Nru;g;gjhy; (khR
Cl;Ltjhy;) P tiff; Fiwflj;jp jahupf;fg;gLk; tpjj;ij tpsf;fg;glq;fspd; %yk;
tpsq;fpf; nfhs;sj; JizGupf.
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 Fw;Wf;fisAk; JisfisAk; gad;gLj;jp> P tiff; Fiwflj;jpg; gFjpnahd;wpd;

mikg;ig tiua topg;gLj;Jf.

 P tiff; Fiwflj;jpapy; Jisfs; ngUk;ghd;ikf; fhtpfshff; fhzg;gLtNjhL>

,yj;jpud;fs; rpWghd;ikf; fhtpfshff; fhzg;gLk; vd;gij tpsf;fg;glk; %yk;

tpsf;Ff.

P> N tiff; Fiwflj;jpfspy; fhtpfspd; msthdJ> khR Cl;lg;glhj epiyapy;

cs;s rpypf;fd;> Nakhdpak; Mfpatw;iw tplf; $Ljyhdjhifahy; mtw;wpd; flj;Jjpwd;

mjpfupf;Fk; vd;gij tpsf;Ff.

gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words):

² khR Cl;ly; - doping

² ngUk;ghd;ikf; fhtpfs; - majority carries

² rpWghd;ikf; fhtpfs; - minority carries

² Fw;W - dot

² Jis - hole

² ,yj;jpud; - electron

² flj;jp - conductor

² Fiwflj;jp - semi conductor

² ntspaPl;L - extrinsic

² cs;sPl;L - intrinsic

² gq;fPl;L tYg;gpizg;G - covalent bond

jutpUj;jp cs;sPLfs; :

 Mtu;j;jd ml;ltizg; gpujp / glk;

 gy rpypf;fd; (Si) mZf;fs; tiyaikg;Gg; Nghd;W ,ize;jpUf;Fk; tpjj;ijAk; gy

Ge mZf;fs; tiyaikg;Gg;Nghd;W ,ize;jpUf;Fk; tpjj;ijAk; fhl;Lk; tpsf;fg;glk;

 P, N Fiwflj;jpg; gFjpfspy; mZf;fs; ,ize;jpUg;gijf; fhl;Lk; tpsf;fg;glk;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 Si  my;yJ Ge mZf;fs; ,ize;Js;s tpjj;ij tpsf;fg;glq;fspd; JizAld;

tptupj;jy;

 mZf;fs; ,iztjhy; Njhd;Wk; gpizg;Gf;fisAk; mtw;wpd; ,ay;GfisAk; tptupj;jy;

 P, N Fiwflj;jpj; jputpaq;fspd; mZf;fspd; mikg;ig tpsf;fg;glq;fspd; JizAld;

tptupj;jy;.

 ngUk;ghd;ikf; fhtpfs;> rpWghd;ikf; fhtpfs; Mfpad gw;wpr; RUf;fkhf tptupj;jy;

 cs;sPl;Lf; flj;jpfsJk; ntspaPl;Lf; flj;jpfsJk; kpd;flj;J jpwid xg;gpLjy;

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2017)> ve;jputpay; njhopDl;tpay;> gFjp VIII>
Kjw;gjpg;G> ,yq;if

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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Nju;r;rp kl;lk;  3.2 : Njitf;Nfw;wthW gy;NtWtif PN re;jpfisg; gad;gLj;Jthu;.

ghlNtisfs; : 14

fw;ww; NgWfs; :  PN re;jpnahd;wpd; gupG+uz ,yl;rpar; rpwg;gpay;G> eilKiwr; rpwg;gpay;G

tisapfis tiuthu;.

² rPuhf;fp ,Uthapfs;> Nrdu; ,Uthapfs;> xspfhYk; ,Uthapfs;>

Gs;spj;njhLif ,Uthapfs; Mfpatw;wpd; Kd;Kff; Nfhly; kw;Wk;

gpd;Kff; Nfhly; rpwg;gpay;G tisapfis tiuthu;.

² rPuhf;Fk; ,Uthap> nrdu; ,Uthap> LED, Gs;spj; njhLif

,Uthapfspd; njhopw;ghl;ilAk; gad;ghLfisAk; tpsf;Fthu;.

² NPN kw;Wk; PNP jpuhd;rpw;wu;fspd; mikg;ig tiuthu;.

² ,U KidT jpuhd;rpw;wu;fspy; (BJT) cs;s  PN re;jpfs; ,uz;ilAk;

NfhlYwr; nra;aNtz;ba tpjj;ij tpsf;fp> Fwpj;j Rw;Wtupg;glj;ij

tiuthu;.

² jpuhd;rpw;wupy; kpd; Xl;lk; ghAk; jpiriaf; fhl;b> mjd; njhopw;ghl;il

tpsf;Fthu;.

² re;jp Gy tpisTj; jpuhd;rpw;wu;fspd; (JFET) cs;sikg;ig tiue;J

njhopw;ghl;il tpsf;Fthu;.

² JFET NfhlYur; nra;Ak; tpjj;ij tpsf;Fthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

PN re;jpahdJ xU jpirapy; khj;jpuk; Xl;lk; gha ,lkspg;gjhy; mJ ,Uthap

vdg;gLfpd;wJ. ,Uthapfisj; jahupg;gjw;fhfg; gad;gLj;Jk; P, N jputpaq;fSf;F khR

Cl;lYf;fhfr; Nru;f;Fk; %yfq;fspd; msit khw;Wtjd; %yk; ntt;NtW rpwg;gpay;gfisf;

nfhz;l ,Uthapfisj; jahupj;Jf; nfhs;syhk;. NkYk; P, N tiff; Fiwflj;jpj;

jputpaq;fisg; gad;gLj;jp> capu;g;ghd gy;NtW $Wfis cw;gj;jp nra;J nfhs;syhk;.

mt;thwhf cw;gj;jp nra;Ak; $WfSs; jpuhd;rpw;wu; kpf Kf;fpa ,lj;ijg; ngWfpd;wJ.

jpuhd;rpw;wiu> MspahfTk; tpupayhf;fpahfTk; gad;gLj;jyhk;. mt;thW gad;gLj;Jtjw;fhf

jpuhd;rpw;wupd;  mikg;G kw;Wk; njhopw;ghL gw;wpa tpsf;fj;ijg; ngw;wpUg;gJ mtrpakhFk;.

,j;Nju;r;rp kl;lj;jpd; fPo;> ,Uthapfs;> Jtp KidTr; re;jpj; jpuhd;rpw;wu;> re;jpg;Gy

tpisTj; jpuhd;rpw;wu; Mfpad njhlu;ghf khztu;fSf;F mwpT+l;lk; nra;a

vjpu;ghu;f;fg;gLfpd;wJ.

 rpy ,Uthap tiffis khztuplk; nfhLj;J> mtw;wpd; tbtk;> epwk;> jd;ik Mfpad

njhlu;ghff; ftdj;ij <u;j;Jg; ghlj;ij mZFf.

 rPuhf;fp ,Uthapnahd;wpid Kd;Kff; NfhlYwr; nra;J> ,Uthapapw;Ff; FWf;fhf

Nthy;w;wsit 0V, 0.1V, 0.2V ....... vd;wthwhf mjpfupj;Jf; nfhz;L nry;Yk; NghJ

Xl;lk; NtWgLk; tpjk; njhlu;ghfg; ngw;w thrpg;Gf;fis mbg;gilahff; nfhz;L V

IAk; I IAk; gad;gLj;jp tiughf;FkhW topg;gLj;Jf.

 ,t;thwhff; fpilf;Fk; tiughdJ PN re;jpapd; eilKiw Kd;Kff; Nfhly;

rpwg;gpay;ghFk; vd mwpKfQ; nra;f.

 rPuhf;fp ,Uthapnahd;wpidg; gpd;Kff; NfhlYwr; nra;J> ,Uthapapw;Ff; FWf;fhf

gpd;Kff; Nfhly; Nthy;w;wsit mjpfupj;Jr; nry;Yk; NghJ Xl;lk; NtWgLk; tpjj;ij

mNj tiugpy; tiughf;f topg;gLj;Jf.

 PN re;jpnahd;wpd; gupG+uz ,yl;rpa rpwg;gpay;ig Kd;itj;J> NkNy ngw;w

rpwg;gpay;Gld; xg;gpLf.

 Nrdu; ,Uthapnahd;wpid Kd;Kf kw;Wk; gpd;Kff; NfhlYwr; nra;J mjw;Ff;FWf;fhd

Nthy;w;wsit khw;wpathW mjD}lhfg; ghAk; Xl;lj;ij mse;J tiughf;fp
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mt;thrpg;Gf;fisg; gad;gLj;jp> V IAk; I IAk; tiughf;FkhW topg;gLj;Jf.

 Nrdu; ,Uthapia gpd;Kff;Nfhlr; nra;Ak;NghJ jilapnahd;wpd; Clhfj; njhLg;gjd;

mtrpaj;ij Nkw;gb tiuigg; gad;gLj;jp tpsf;Ff.

 gpd;Kff; Nfhly; re;ju;g;gj;jpy; Nrdu; ,Uthapapd; cilT Nthy;w;wsthdJ Nrdu;

Nthy;w;wsT vdg;gLk; vdf; Fwpg;gpLf.

 Gs;spj ; njhLif ,Uthapapd; Kd;Kff;Nfhly; kw;Wk; gpd;Kff;Nfhly;

rpwg;gpay;GfSf;fhd juTfisg; ngw;W tiughf;FkhW mwpTWj;Jf.

 xspfhYk; ,Uthapnahd;wpd; (LED) Kd;Kff; Nfhly; Nthy;w;wsitAk; gpd;Kff;

Nfhly; Nthy;w;wsitAk; khw;wpathW mjD}lhfg; ghAk; Xl;lj;ij tiughf;Ff.

 ntt;NtW tif LED fisg; ngw;W mit xspUk; Nthy;w;wsTfspd;NghJ ghAk;

Xl;lj;ij juTg;gj;jpuq;fs; %yk; toq;fp> mjw;fika ntt;NtW toq;fy;

Nthy;w;wsTfspd; fPo;> LED Ald; njhluhf ,izf;f Ntz;ba jilapapd;

ngWkhdj;ijf; fhzj; JizGupf.

 Nkw;Fwpg;gpl;l ,Uthapfspd; FwpaPLfis Kd;itj;J mt;tpUthapfspd; gpuNahfq;fs;

Fwpj;J khztUld; fye;JiuahLf.

 Nkw;gb rpwg;gpay;G tisapfisg; gad;gLj;jp me;j ,Uthapiag; gad;gLj;jf;$ba

re;ju;g;gq;fisf; fye;JiuahLf.

P, N Fiwflj;jpg; gFjpfis xd;Wtpl;L xd;whf ,izg;gjd; %yk; NPN kw;Wk; PNP

vd;wthwhf ,uz;L tifj; jpuhd;rpw;wu;fis mikf;fyhk; vd;gij tpsq;fpf; nfhs;sj;

JizGupf.

 ,t;thwhf ,izf;Fk; P, N gFjpfspd; khR Cl;ly; msT xd;Wld; xd;W NtWgLtJld;

mg;gFjpfSld; njhLf;fg;gl;Ls;s Kidfs;> Nrfupg;ghd; (collector - C)> mb (base - B)>

fhyp (emitter - E) vdg; ngauplg;gl;Ls;sd vd;gijAk; ,g;glykhdJ mstpYk;

kh#l;lypd; nrwptpYk; NtWgl;lJ vd;gij tpsf;Ff.

NPN, PNP jpuhd;rpw;wu;fs; ,UKidTj; jpuhd;rpw;wu;fshFk; vdf; Fwpg;gpl;L> mtw;Wf;F

capu;g;G+l;Ljw;fhf (NfhlYwr; nra;tjw;fhf) BE re;jpia Kd;Kff;NfhlYwr; nra;tNjhL>

BC re;jpiag; gpd;Kff; NfhlYwr; nra;jy; Ntz;Lk; vd;gij tpsf;Ff.

 NPN, PNP jpuhd;rpw;wu;fspd; FwpaPLfis Kd;itj;J NfhlYwr; nra;tjw;fhf> tYtoq;fy;

njhLf;fg;gLk; tpjj;ij tiue;J fhl;LkhW khztiu topg;gLj;Jf.

 jpuhd;rpw;wu;fspd; mb-fhyp re;jpapd; njhopw;ghl;bd; gb> fhypf;Fk; Nrfupg;ghDf;Fk;

,ilNa Xl;lk; ghAk; tpjj;ij tptupf;Ff. mjd; %yk; jpuhd;rpw;wupd; njhopw;ghl;il

tpsf;Ff.

tY toq;fy; cs;slf;fpa Rw;Wtupg;glq;fis tiuAk; NghJ KidTj;jd;ikiar;

rupahff; Fwpg;gpLkhW mwpTWj;Jf.

re;jp Gy tpisTj; jpuhd;rpw;wupd; (Junction Field Effect Tranistor - JFET) cs;sikg;ig

tiue;J> mjd; Kidfs; njhLf;fg;gl;Ls;s tpjj;ijf;> Fwpg;gpl;L tpsf;Ff. (tbfhy;

drain - D, gliy - gate - G, Kjy; - source - S)

FET fspy; N top (N - channel)> P top (P - channel) vd ,uz;L tifahd Rw;Wf;fis

mikf;fyhk; vd tpsf;fg;glq;fspd; JizAld; tpsf;fp> mtw;wpd; FwpaPLfis

Kd;itf;Ff.

,uz;L tif FET fspYk;>  G apy; gpuNahfpf;fg;gLk; Nthy;w;wstpd;gb> D ,w;Fk;  S

,w;Fk; ,ilNa Xl;lk; ghAk; tpjj;ij tptupf;Ff.

me;je;j FET ,w;Fj; Njitahd Nthy;w;wsit toq;Ftjw;fhf NfhlYwr; nra;a

Ntz;ba tpjj;ij tpsf;Ff.
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tY toq;fy;fspd; Nthy;w;wsitr; rupahf ,LkhW mwpTWj;jy; toq;Ff.

(,U KidTj; jpuhd;rpw;wuhdJ Xu; Xl;lf;fl;Lg;ghl;L cj;jpahFk;. JFET (jpuhd;rpw;wu;)

xU Nthy;w;wsTf; fl;Lg;ghl;L cj;jpahFk;. vdNt jpuhd;rpw;wnuhd;wpidf; NfhlYwr;

nra;Ak; NghJ mbapd; Clhf Nfhly; Xl;lk; gha;tNjhL>  JFET xd;wpidf; NfhlYwr;

nra;Ak; NghJ (G gliy apd; Clhf Xl;lk; gha;tjpy;iy)

gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words):

² Kd;Kff; Nfhly; - forward bias

² gpd;Kff; Nfhly; - reversed bias

² Nrdu; tpisT - zener Effect

² xspfhYk; ,Uthap - Light Emitting Diode - LED

² re;jp Gy tpisTj; jpuhd;rpw;wu; - Junction Field Effect Transistor - JFET

² Xl;lf;fl;Lg;ghl;L cj;jp - current control device

² Nthy;w;wsTf; fl;Lg;ghl;L cj;jp - voltage control device

² tbfhy; - drain

² Kjy; - source

² gliy - gate

jutpUj;jp cs;sPLfs; :

² N4001,  IN 4007 ,Uthapfs;

² LED ntt;NtW tif

² 100kkhWe;jilap

² 5V, 12V Nrdu; ,Uthapfs;

² 12V khWk; tYtoq;fy;

² C8281, D400, BD 131, BD 132, BF 244 jpuhd;rpw;wu;fs;

² jilapfs; - ntt;NtW ngWkhdKilait.

² FET tiffs;

² xg;Gspg;gy;khdp> ,yf;fg; gy;khdp (Analogue & Digital Multimeter)

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 rPuhf;fp ,Uthapnahd;wpd; ,yl;rpar; rpwg;gpay;GfisAk;> eilKiwr; rpwg;gpay;GfisAk;

ntt;Ntwhf tiujy;

 Nrdu; ,Uthapapd; Kd;Kff;Nfhly;> gpd;Kff;Nfhly; rpwg;gpay;Gfis tiujy;

 PNP, NPN jpuhd;rpw;wu;fspd; mbg;gilf; NfhlYwr; nra;jy;fis tiujy;

 N top> P top JFET fspy; Nfhly; Nthy;w;wsTfisg; gpuNahfpf;Fk; tpjj;ij tiujy;

 ,U KidTj; jpuhd;rpw;wu;>  JFET jpuhd;rpw;wu; Mfpatw;wpd; njhopw;ghl;il tptupj;jy;.

 jug;gl;l Nthy;w;wsT %yk; LED fis xspur; nra;tjw;F njhluhfj; njhLf;f

Ntz;ba jilapapd; ngWkhdj;ijj; Jzpjy;

 Gs;spj;njhLif ,Uthapfspd; rpwg;gpay;G tisapia tiujy;

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2017)> ve;jputpay; njhopDl;gtpay;> gFjp VIII>

Kjw;gjpg;G> ,yq;if

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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Nju;r;rp kl;lk; 3.3 ( PN re;jpia gad;gLj;jp MlNyhl;l Nthy;w;wstpdhy; epiyahd

NeNuhl;l Nthy;w;wsnthd;iwg; ngw;Wf;nfhs;Sk; Kiwia

Njbawpthu;. ;.

ghlNtisfs; ( 08

fw;ww; NgWfs; ( ² miu miy kw;Wk; KO miyr; rPuhf;fj;jpd; NtWghl;il

tpsf;Fthu;.

² miu kw;Wk; KO miyr; rPuhf;fr; Rw;wpd; Rw;Wtupg;glj;ij

tiuthu;.

² ikaj; njhlYW (centre tapped) epiykhw;wpnahd;wpidg;

gad;gLj;jp> KO miyr; rPuhf;fpr; Rw;nwhd;wpid nkd;gw;whR

gpbj;J xUq;FNru;g;ghu;. (assemble)

² ghyr; rPuhf;fpnahd;wpidg; gad;gLj;jp> KO miyr; rPuhf;fpr;

Rw;nwhd;wpid xUq;FNru;g;ghu;.

² tbfl;b ,l;ljd; gpd;du;> NeNuhl;l kl;lk; mjpfupj;J> Fw;wiy

Nthy;w;wsT kl;lk; (ripple voltage level) FiwtilAk; vd;gijf;

fhl;Lthu;.

² xUq;fpize;j Rw;W Nthy;w;wsTr; rPuhf;fpnahd;wpidj;

njhLg;gjd; %yk; gag;G Nthy;w;wsit epiyg;gLj;Jthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

    ,yj;jpudpay; Rw;Wf;fs; Nghd;w rpwpa NeNuhl;l Nthy;w;wsTfspy; njhopw;gLk;

cgfuzq;fSf;fhf> jiyik kpd;id NeNuhl;l Nthy;w;wsthf khw;wpf;nfhs;tJ

mtrpakhFk;. mjw;fhf Kjd;ikahfg; gad;gLj;jg;gLtJ ,Uthap MFk;. NeNuhl;lj;

NjitfSf;fhf> ,UthapAld; gad;gLj;jg;gLk; Vida $Wfs; njhlu;ghfTk; mtw;wpd;

njhopw;ghL njhlu;ghfTk;> nra;Kiwr; nraw;ghLfspd; JizAld; khztu;f;F

tpsf;fkspg;gNj ,j;Nju;r;rp kl;lj;jpd; %yk; vjpu;ghu;f;fg;gLfpd;wJ.

 ,yj;jpudpay; kpd;Rw;Wf;fs; NeNuhl;lj;jpdhNyNa fl;Lg;gLj;jg;gLfpd;wikia

cWj;jpg;gLj;Jtjw;fhf> thndhyp> njhiyf;fhl;rp Nghd;w ,yj;jpudpay;

cgfuzq;fspy; tY toq;fy; njhlu;ghff; fye;Jiuahbg;; ghlj;ij mZFf.

 MlNyhl ;lj ;ij NeNuhl ;lkhf khw ;Wk ; NghJ r P uhf ;f p ,Uthapfs ;

gad;gLj;jg;gLfpd;wikia tpsf;Ff.

 epiykhw ;w pnahd ;w pd ; Jizr; RUspd ; miytbtj ;ijAk; mjDld;

,Uthapnahd;wpidj; njhLj;J> Rikiag; gpuNahfpg;gjhy; Rikapd;kPJ me;jq;fspy;

fpilf;Fk; miytbtj;ijAk; tpsf;fg;glq;fspd; JizAld; tptupf;Ff.

 fNjhl;Lf; fjpu; miyTfhl;bnahd;wpidg; gad;gLj;jp> Nkw;gb miytbtq;fis

mtjhdpf;fr; re;ju;g;gkspf;Ff.

 gy;khdp (multimeter) nahd;wpidg; gad;gLj;jp RikfSf;Ff; FWf;fhf NeNuhl;l

Nthy;w;wsit msf;fr; re;ju;g;gkspf;Ff. miu miyr; rPuhf;fj;jpd;NghJ> NeNuhl;l

Nthy;w;wsT dcV   Mapd;> dc mV 0.318 V  vd;gij cWjpg;gLj;Jf. mV  vd;gJ

MlNyhl;l miyapd; cr;rg;ngWkhdkhFk; vdf; fUJf.

 epiykhw;wpapd; Mly; Nthy;w;wstpd; ,iltu;f;fg; ngWkhdk; (V
rms

) V
ac

  vdf;

fUJk;NghJ V
dc

=0.45V
ac
 MFk; vd;gijg; gd;khdp thrpg;G %yk; cWjpg;gLj;Jf.

 KO miyr; rPuhf;fj;jpd;NghJ NeNuhl;l Nthy;;w;wsT  V
dc
 Mapd;> V

dc 
= 0.9 V

ac

vd;gijg; ngw;w thrpg;Gfs; %yk; cWjpg;gLj;Jf.
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 ikaj;njhlYW (centre tapped) epiykhw;wpnahd;wpd; mikg;ig tpsf;fg;glnkhd;wpd;

JizAld; tpsf;Ff.

 ,uz;L rPuhf;fp ,UthapfisAk;> ikaj;njhlYW epiykhw;wpnahd;iwAk; gad;gLj;jp>

KO miyr; rPuhf;fpr; Rw;nwhd;iw tiue;J fhl;Lf.

 gag;Gld; Rikj;jilnahd;wpidj; njhLj;J> ,uz;L ,UthapfsJk; nga;g;G> gag;G

miyfis ntt;Ntwhf tiue;J fhl;Lf.

 gy;khdpiag; gad;gLj;jp> Nthy;w;wsit msf;fr; re;ju;g;gkspf;Ff.

 KO miyr; rPuhf;fj;jpd; NghJ NeNuhl;l Nthy;w;wsT dcV   Mapd; dc mV 0.636 V

Mfpd;wJ vd;gij cWjpg;gLj;Jf.

 ehd;F ,Uthapfisg; gad;gLj;jp ghyr; rPuhf;fpnahd;wpid xUq;FNru;f;Fk; tpjj;ij

tpsf;fg;glnkhd;wpd; JizAld; tpsf;Ff.

 epiykhw;wpnahd;wpd; Jizr;RUSld; ghyr; rPuhf;fpnahd;wpidj; njhLj;J> ghyj;jpd;

kw;iwa ,uz;L KidfSld; jilr;Rikiaj; njhLj;jhy;> ghyj;jpd; nga;g;;G>

gag;gpy; ,Uf;fNtz;ba miyfspd; tbtj;ijf; fye;Jiuahlnyhd;wpd; gpd; tiue;J

fhl;Lf.

 gy;khdpiag; gad;gLj;jp> gag;gpd;> Nthy;w;wsit msf;fr; re;ju;g;gkspf;Ff.

 miyTfhl;bnahd;wpidg; gad;gLj;jp ghyj;jpd; nga;g;G kw;Wk; gag;G msTfisg;

ngwr; nra;J xNu Neu Mtu;j;jdj;jpy; nga;g;G gag;G miyfis tiua topg;gLj;Jf.

 miyT fhl;bAld; njhLf;fg;gl;Ls;s epiyapy;> cau; ngWkhdKs;s (1000 V)

nfhs;sstpnahd;wpidg; ghyj;jpd; nga;g;Gld; (KidTfs; rupahf mikAkhW)

njhLg;gjw;Fr; re;ju;g;gkspf;Ff.

 mg;NghJ miyT fhl;bapy; fpilf;Fk; miy tbtj;ij mtjhdpj;J miyTf;Ff;

fPNo tiua topg;gLj;Jf.

 gy;khdpiag; gad;gLj;jp> nfhs;sstpiaj; njhLf;f Kd;dUk;> njhLj;j gpd;dUk;

Rikf;Ff; FWf;fhf Nthy;w;wsit msf;Ff.

 Nkw;gb ,uz;L Nthy;w;wsTfisAk; miyT fhl;bapy; miy tbtj;ijAk;

gad;gLj;jp> tb (filter) nahd;wpid ,Ltjhy;> gag;G Nthy;w;wsT miyapd;

Fw;wiyfs; Fiwtile;J Neu;Nfhlhf khWtNjhL> NeNuhl;l Nthy;w;wsT

mjpfupf;fpd;wikiaAk; fhl;Lf.

 gag;ig khwh Nthy;w;wstpy; NgZtjw;fhf> Nrdu; ,Uthapfis my;yJ 7805>

7812 Nghd;w njhifapLQ;Rw;Wf;fisg; gad;gLj;jyhk; vd;gijAk; vLj;Jf;fhl;Lf.

 12V NeNuhl;l tYtoq;fnyhd;Wld; 7805 njhifapLQ; Rw;iwj; njhLj;J Nthy;w;wsT

xOq;fhf;fg;gLk; tpjj;ij tpsf;fg;glnkhd;wpd; JizAld; tptupf;Ff.

 gw;whR gpbg;gjw;fhfg; gad;gLj;jg;gLk; ntNuh gyifnahd;wpd; (vero board) kPJ

NeNuhl;l tYtoq;fy; Rw;nwhd;wpid xUq;F Nru;j;Jg; gw;whR gpbj;J nghUj;Jf.

 Nkw;gb> Rw;iw xUq;fikj;J ntt;NtW Rikfis ,l;L mr;RikfSf;Ff; FWf;fhf

Nthy;w;wsTfis mse;J> Nthy;w;wsT xOq;fhf;fg;gl;Ls;s tpjj;ijf; fhl;Lf..

gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words):

² miu miyr; rPuhf;fy; - half wave recification

² KO miyr; rPuhf;fy; - fullwave recification

² ikaj;njhlYW epiykhw;wp - centre tapped transformer

² Fw;wiy Nthy;w;wsT - ripple voltage

² Nthy;w;wsT xOq;fhf;fy; - voltage regulation
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jutpUj;jp cs;sPLfs; :

² 230V/6V-0-6V- 500mA gbFiwg;G epiykhw;wp

² IN4007 ,Uthapfs; 04

² 7805 Nthy;w;wsT xOq;fhf;fp

² vero board, project board

² kpd;gw;whRf; Nfhy; (30W)

² miyT fhl;b

² gy;khdp

² 6V -100 mA kpd; tpsf;F

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 KO miyr;rPuhf;fk; epfOk; tpjj;ij tpsf;fg;glq;fisg; gad;gLj;jp tptupj;jy;

 KO miyr; rPuhf;fk; epfOk; ,uz;L tpjq;fisAk; Fwpg;gpl;L> xt;nthd;iwAk;

jdpj;jdpNa tptupj;jy;

 tbahf> nfhs;sstpnahd;iwg; gad;gLj;jpf; Fw;wiyfisf; Fiwf;fj;jf;f  tpjj;ij

tptupj;jy;

 cWjpahd Nthy;w;wsitg; ngwj;jf;f tpjj;ij tpsf;Fjy;

Nkyjpf thrpg;Gf;fhf:

 fy;tp ntspaPl;Lj; jpzf;fsk; (2017) ve;jputpay; njhopDl;gtpay;> gFjp VIII

Kjyhk; gjpg;G.  ,yq;if

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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Nju;r;rp kl;lk; 3.4 ( ,U KidTj; jpuhd;rpw;wnuhd;iw Mspnahd;whfg; gad;gLj;jf;$ba

tpjk; gw;wp tprhupj;jwpthu;.

ghlNtisfs; ( 08

fw;ww; NgWfs; ( ²  jpuhd;rpw;wu;fspd; juT ml;ltizapd; JizAld; gukhdq;fisg;

ngw;Wf; nfhs;thu;.

² Mspnahd;whfg; gad;gLj;jf;$ba jpuhd;rpw;wnuhd;iw

gukhdq;fspd; JizAld; njupT nra;thu;.

² jpuhd;rpw;wnuhd;wpd; ,lkhw;W rpwg;gpay;G tisapapd; JizAld;

Mspaply; Kiwia tpsf;Fthu;.

² nghwpKiw Mspf;Fk; jpuhd;rpw;wu; Mspf;Fk; ,ilapyhd

NtWghl;il xg;gpLthu;.

² jpuhd;rpw;wiu Mspahfg; gad;gLj;jp mQ;rypnahd;iwj;

njhopw;glr; nra;thu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

jpuhd;rpw;wnuhd;wpid capu;g;ghd epiyf;F khw;Wtjw;fhf toq;f Ntz;ba

Nthy;w;wsTfs; kw;Wk; capu;g;ghd epiyapy; ghAk; Xl;lq;fs; Nghd;w gy;NtW

fhuzpfs; ‘gukhdq;fs;’ vdg;gLk;. mg;gukhdq;fs; mlq;fpAs;s juT

ml;ltiznahd;wpid thrpj;J tpsq;fpf;nfhs;sy;> ml;ltizfisg; gad;gLj;jpj;

jkf;Fj; Njitahd jpuhd;rpw;wiuj; njupTnra;jy;> mjidg; gad;gLj;jy; Mfpad

njhlu;ghd mbg;gilahd tpsf;fj;ij toq;FtNj ,j;Nju;r;rpkl;lk; %yk;

vjpu;ghu;f;fg;gLfpd;wJ.

 rpy tifj; jpuhd;rpw;wu;fspd; juTfs; mlq;fpa rpy gj;jpuq;fis khztUf;Fg;

gfpu;e;jspj;J> mtw;wpy; cs;s juTfis tpsq;fpf; nfhs;sj; JizGupf.

(,jw;fhf C828, D400, D313, BD131, BD 132 Nghd;w re;ijapy; gutyhfg; ngwj;jf;f

jpuhd;rpw;wu;fisg; gad;gLj;Jf. juTg; gj;jpuq;fis ,izaj;jsq;fspd; Clhfg;

ngwyhk;)

 mj;juTg; gj;jpuq;fspy;> Xl;l eak;> cr;r Nru;g;ghd; Xl;lk;> tY tpuak;> toq;fy;

Nthy;w;wsT Mfpatw;wpd; kPJ tpNrl ftdQ; nrYj;JkhW topg;gLj;Jf.

 mb Xl;lj;jpw;F (I
B
) mika fhyp Xl;lk; (I

c
) NtWgLk; tpjj;ij vLj;Jf;fhl;b>

mjw;fika rpwpa Xl;lnkhd;wpdhy; ngupa Xl;lj;ij Ms KbAk; vd;gij

vLj;Jf;fhl;Lf.

 I
B 
 ,w;F mika  I

C
   NtWgLk; tpjj;ij tiughf;fp> Jz;bg;Gr; re;ju;g;gj;ijAk;

capu;g;Gr; re;ju;g;gj;ijAk; fhl;Lf.

 jpuhd;rpw;wiu Mspahfg; gad;gLj;Jk;NghJ> ,lkhw;Wr; rpwg;gpay;gpd; Jz;bg;Gr;

re;ju;g;gkhdJ Msp jpwf;fg;gLk; re;ju;g;gkhfTk;> epuk;gy; re;ju;g;gkhdJ Msp

%lg;gLk; re;ju;g;gkhfTk; fUjg;gLk; vd;gij khztu;fSld; fye;Jiuahb

cWjpg;gLj;Jf.

 mQ;rypnahd;wpidr; (relay) nraw;gLj;Jtjw;Fg; nghUj;jkhd jpuhd;rpw;wnuhd;wpidj;

njupT nra;J nfhs;tjw;fhf> juTg;gj;jpuq;fisg; gad;gLj;jj;jf;f tpjj;ijf;

fye;JiuahLf.

 flj;jp Jz;bf;fg;gLk; re;ju;g;gj;jpYk;> ahNjDk; xsp fpilf;Fk; re;ju;g;gj;jpYk;

njhopw;glj;jf;f Mspr; Rw;Wf;fis xUq;FNru;f;FkhW khztu;fis topg;gLj;Jf.

(,jw;Fj; Njitahd Rw;Wtupg;glj;ij toq;Ff.)
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 czu;jpwid tpupayhf;Ftjw;fhf> ,uz;L jpuhd;rpw;wu;fisf; nfhz;l Rw;nwhd;wpidg;

gad;gLj;jyhk; vd;gijg; gupNrhjiduPjpapy; epWtpf; fhl;Lf.

 nghwpKiw MspAld; xg;gpLifapy; ,yj;jpudpay; Mspapd; mD$yq;fis tpsf;Ff.

 jpuhd;rpw;wu; Mspfisg; gad;gLj;jj;jf;f re;ju;g;gq;fis khztUld; fye;Jiuahb>

mJ njhlu;ghf jdpj;jdpNa nraw;wpl;lq;fspy;  <Lgl topg;gLj;Jf.

 ePu; czupahf> njhLif czupahf>  ntg;gepiy czupahf> jpuhd;rpw;wu;  Mspiag;

gad;gLj;jj;jf;f tpjj;ijf; fye;JiuahLf.

 jpuhd;rpw;wupd; Xl;leak; mwpag;gl;bUg;gpd; mQ;rypnahd;wpidj; njhopw;glr; nra;tjw;Fj;

Njitahd mbNahl;lj;ijAk; mbj;jiliaAk; fhzj;jf;f tpjj;ij tpsf;Ff.

gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words):

² eak; - gain

² cr;r Nrfupg;ghd; Xl;lk; - maximum Collector current

² tY tpuak; - power dissipation

² ,lkhw;Wr; rpwg;gpay;Gfs; - transfer characteristics

² Jz;bg;Gg; gpuNjrk; - cutoff region

² capu;g;Gg; gpuNjrk; - active region

² epuk;gy; gpuNjrk; - saturation region

jutpUj;jp cs;sPLfs; :

² C828, D400 kw;Wk; D313, BD131, BD132  jpuhd;rpw;wu;fs;

² NeNuhl;l tY toq;fy;

² juTg; gjpT ml;ilfs;

² 6V DC mQ;ryp (relay)

² 1N4007  ,Uthapfs;

² jilapfs;

² Rw;Wg; gyiffs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 jpuhd;rpw;wu; juT ml;ilfisg; gad;gLj;jp jpuhd;rpw;wu; gukhzq;fisf; fz;lwpjy;

² Njitf;Nfw;w jpuhd;rpw;wiuj; njupTnra;jy;

² jpuhd;rpw;wupd; ,lkhw;Wr; rpwg;gpay;ig tiue;J mjd; gpujhdkhd %d;W gFjpfisg;

ngaupLjy;

² jpuhd;rpw;wiu Mspahfg; gad;gLj;Jjy;

² ,uz;L jpuhd;rpw;wu;fisg; gad;gLj;jp czu;jpwid mjpfupj;jy;.

² Xl;leak; kw;Wk; Rik Xl;lj;jpd; kPjhd mbj;jiliaf; fzpg;ghu;

² nghwpKiw Mspiatpl jpuhd;rpw;wu; MspapYs;s ed;ikfs; ,uz;ilf; Fwpg;gpLthu;

Nkyjpf thrpg;Gf;fhf:

 fy;tp ntspaPl;Lj; jpzf;fsk; (2017) ve;jputpay; njhopDl;gtpay;> gFjp VIII,

Kjyhk; gjpg;G.  ,yq;if

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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Nju;r;rp kl;lk; 3.5 ( rkpf;iQia tpupthf;Ftjw;F jpuhd;rpw;wiug; gad;gLj;JtJgw;wp

tprhupj;jwpthu;.

ghlNtisfs; ( 12

fw;ww; NgWfs; ( ² jpuhd;rpw;wu;fis NfhlYwr; nra;Ak;  Kiwiaf; fhl;Ltjw;fhd

Rw;Wtupg; glq;fs; tiuthu;.

² epiyj;j Nfhly; (fixed biasing) kw;Wk; jw;Nfhly; (self biasing)

fSf;Fupa fzpj;jy;fis Nkw;nfhs;thu;.

² jug;gl;Ls;s Rw;Wtupg;glj;jpd; gb mOj;jg; gpupg;Gf; Nfhliyg;

gad;gLj;jp rpwpa rkpf;iQ tpupayhf;fpnahd;iw xUq;FNru;g;ghu;.

² miyTfhl;biag; gad;gLj;jp nga;g;G> gag;G miy tbtq;fis

xg;gpLthu;.

² tpupayhf;fpr; Rw;nwhd;wpy; re;jpg;Gy tpisTj; jpuhd;rpw;wnuhd;iwg;

gad;gLj;Jtijg; gUkl;lhd Rw;W tupg;glk; %yk; fhl;Lthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

Fiwflj;jpj;; Jizr; rhjdq;fshfpa> ,U KidTj; jpuhd;rpw;wu;> kw;Wk; Gy

tpisTj; jpuhd;rpw;wu;fis> rkpf;iQ tpupayhf;fYf;fhfg; gad;gLj;jyhk;. ,q;F

,UKidTj; jpuhd;rp;w;wuhdJ nghJ mb> nghJ Nru;g;ghd;> nghJf; fhtp vdTk;

FET MdJ nghJg; gliy (gate) nghJ Kjy; (source) my;yJ nghJ tb (drain)

vd %d;W Kiwfspy; gad;gLj;jyhk; vdpDk; nghJf;fhtpahfTk;  nghJ Kjy;
(source) MfTk; gad;gLj;jg;gLjNy ,q;F fw;wwpag;gLfpwJ.  ,j;Jizr; rhjdq;fis>

tpupayhf;fpahfg; gad;gLj;Jtjw;fhf capu;g;gw;w Jizr; rhjdq;fisg; gad;gLj;jpf;

NfhlYwr;nra;jy; Ntz;Lk;. mt;thwhf NfhlYwr; nra;J tpupayhf;fpahfg;

gad;gLj;Jk; tpjk; njhlu;ghf khztu;f;F mwpT+l;lk; nra;jNy ,j;Nju;r;rpkl;lj;jpd;

%yk; vjpu;ghu;f;fg;gLfpd;wJ.

 ,lkhw;wr; rpwg;gpay;Gr; Rw;wpd; njhopw;gLfpd;w gpuNjrj;ij tpupayhf;fpahfg;

gad;gLj;jg;gLfpd;wJ vd;gij tpgupf;Ff.

 epiyj;j Nfhly;> jw;Nfhly; Mfpatw;wpd;NghJ gag;Gr; Rw;wpy; ghAk; NeNuhl;lj;ijAk;

nga;g;Gr; Rw;wpy; ghAk; NeNuhl;lj;ijAk; fzpf;Fk; tpjj;ijr; RUf;fkhff; fhl;Lf.

,jw;fhfg; gad;gLj;jg;gLk; vLNfhs;fisAk; me;je;jj; jilf;F Clhff;

fhzg;glNtz;ba Nthy;w;wsTfisAk; Fwpg;gpLf.

 jpuhd;rpw;wnuhd;wpid> tpupayhf;fpahfg; gad;gLj;Jk; NghJ> epiyj;j Nfhly;>

jw;Nfhly;> mOj;jg; gpupg;Gf; Nfhly; Mfpa %d;W tpjq;fSk; gad;gLj;jg;gLk;

vd;gijf; Fwpg;gpl;L tpsf;fg;glq;fisg; gad;gLj;jp mtw;wpd; njhopw;ghl;il tpsf;Ff.

 mOj;jg; gpupg;G Kiwapy; Nfhlr; nra;J jpuhd;rpw;wu; tpupayhf;fpnahd;wpid mikj;J

mt;tpupayhf;fpapd; nga;g;Gf;F ird;tbt miynahd;wpid toq;fp> mjd; nga;g;igAk;

gag;igAk; miyTfhl;bapy; guprPypj;J tPr;rq;fis msf;FkhW khztiu

topg;gLj;Jf.

 KOr; irifiaAk; tpupayhf;Ftjw;fhf> ,lkhw;wr; rpwg;gpay;ghf;fpapd; mb

Xl;lj;ijAk; Nrfupg;ghd; Xl;lj;ijAk;> ,ilg;ngWkhdj;jpy; itj;jpUj;jy; Ntz;Lk;

vd;gij tpsf;Ff.

 kpd; nghwpKiw gd;khdpnahd;wpidg; gad;gLj;jp> jpuhd;rpw;wupd; Kidfis

,dq;fhZk; tpjj;ijr; nra;J fhl;b> khztu;fSf;F ,dq;fhzr; re;ju;g;gkspf;Ff.

 Gy tpisTj; jpuhd;rpw;wnuhd;wpidg; (FET) gad;gLj;jp> tpupayhf;fpr; Rw;nwhd;wpid

mikf;Fk; tpjj;ij> Rw;W tupg;glnkhd;wpd; JizAld; tptupf;Ff.
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gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words):

² epiyj;j Nfhly; - fixed biasing

² jw;Nfhly; - self  biasing

² mOj;jg; gpupg;Gf; Nfhly; - protential divider biasing

jutpUj;jp cs;sPLfs; :

² 12 V NeNuhl;l tY toq;fy;

² D400 C828, D313, BD131, BD 132 jpuhd;rpw;wu;fs;

² ntt;NtW ngWkhdq;fisf; nfhz;l jilapfs;.

 gy;khdp

 miyTfhl;b

 JFET tif

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 jpuhd;rpw;wu;fisf; NfhlYwr; nra;Ak; Kiwfs; %d;wpd; (epiyj;j Nfhly;> jw;Nfhly;>

kw;Wk; mOj;jg; gpupg;Gf; Nfhly;) vd;gtw;iw tupg;glq;fisg; gad;gLj;jp tptupj;jy;.

 jpuhd;rpw;wu; tpupayhf;fpr; Rw;nwhd;iw mikj;J mq;F nga;g;G> gag;G miytbtq;fis

guprPyid nra;jy;.

 tpupayhf;fp eaj;ijf; fzpj;jy;.

 FET tpupayhf;fpnahd;wpd; Rw;W tupg;glj;ij tiujy;

 ,UKidr; re;jpg;Gy jpuhd;rpw;wnuhd;iw tpupayhf;fpahff; NfhlYwr; nra;Ak;NghJ

gad;gLj;j Ntz;ba jilapfspd; jilg; ngWkhdj;ijf; fzpj;jy;.

 gy;khdpapdhYk; kw;Wk; juTf; Fwpg;Gfspd; %yKk; jpuhd;rpw;wnuhd;wpd; Kidfis

mwpe;Jnfhs;sy;.

Nkyjpf thrpg;Gf;fhf

 fy;tp ntspaPl;Lj; jpzf;fsk; (2017) ve;jputpay; njhopDl;gtpay;> gFjp VIII

Kjyhk; gjpg;G.  ,yq;if

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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Nju;r;rp kl;lk; 3.6 ( nraw;ghl;L tpupayhf;fpfspd; gad;ghl;il tprhupj;jwpthu;.

ghlNtisfs; ( 10

fw;ww; NgWfs; ( ² nraw;ghl;L tpupayhf;fpnahd;wpd; FwpaPl;Lg; glj;ij tiuthu;.

² ,yl;rpar; rpwg;gpay;Gfisf; Fwpg;gpLthu;.

² jug;gl;Ls;s juTg; gj;jpunkhd;wpypUe;J ngw;Wf; nfhz;l

nraw;ghl;L tpupayhf;fpapd; rpwg;gpay;Gfis> ,yl;rpar;

rpwg;gpay;GfSld; xg;gpLthu;.

² Neu;khw;W tpupayhf;fpnahd;wpid xUq;F Nru;j;Jf; fzpg;gpl;l

eaj;ij miyTfhl;bapdhy; mse;J ngw;w eaj;Jld; xg;gpLthu;.

² nraw;ghl;L tpupayhf;fpiag; gad;gLj;Jtjd; Kf;fpaj;Jtj;ij

tptupg;ghu;.

² nraw;ghl;L tpupayhf;fpiag; gad;gLj;jp czu;jpwid tpUj;jp

nra;tjw;fhf xg;gPl;Lr; Rw;Wf;fis xUq;F Nru;g;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

,yj;jpudpay; Jiwapy; nraw;ghl;L tpupayhf;fpfs; gutyhfg; gad;ghl;by; cs;sd.

,t;tpupayhf;fpfis njhifapLk; Rw;Wf;fshfr; re;ijapy; ngwyhk;. nraw;ghl;L

tpupayhf;fpfis tpupayhf;fpr; Rw;Wf;fs;> $l;ly; Rw;Wf;fs;> fopj;jy; Rw;Wf;fs;>

capu;g;ghd tb> tifaply;> njhifaply;> xg;gply; Nghd;w gy;NtWfUkq;fSf;fhfg;

gad;gLj;j KbAkhjyhy; nra;Kiwf; fUkq;fspy; gutyhfg; gad;gLj;jg;gLk;.

xg;gPl;L nraw;ghl;L tpupayhf;fpahf nraw;ghl;L tpupayhf;fpiag; gad;gLj;Jtjd;

Kf;fpaj;Jtk; ,g;gFjpapy; tptupf;fg;gLfpwJ.

 nraw;ghl;L tpupayhf;fpapd; FwpaPl;il tiue;J mjd; gFjpfSf;Fg; ngaupLf.

 nraw;ghl;L tpupayhf;fpfs; gy jpuhd;rpw;wu;fisf; nfhz;l gy Rw;Wf;fis

cs;slf;fpaitahFk; vdf; fhl;Lf.

 nraw;ghl;L tpupayhf;fpnahd;wpd; juT ml;ltiziag; gad;gLj;jp> ,yl;rpar;

rpwg;gpay;Gfis mwpKfQ; nra;f. juT ml;ltiziag; gad;gLj;jp mtw;wpd;

nghJthd rpwg;gpay;GfSld; xg;gpLf.

 gag;Gj; jlq;fy;> nga;g;Gj; jlq;fy;> jpwe;j jl eak;> gl;il mfyk; Mfpatw;iw

mwpKfQ; nra;J> tpupayhf;fp njhlu;ghf mj;jfty;fs; Kf;fpaj;Jtk; ngWk; tpjj;ij

tpsf;Ff.

 nraw;ghl;L tpupayhf;fpnahd;wpidg; gad;gLj;jp Neu;khw;wy; tpupayhf;fpr; Rw;nwhd;wpid

xUq;F Nru;f;Ff. mjd; nga;g;Gf;F ird;tbt miynahd;wpid toq;fp> nga;g;igAk;

gag;igAk; miyTfhl;bapdhy; msf;FkhW khztiu topg;gLj;Jf. ,q;F gpd;D}l;ly;

jilapapd; Kf;fpaj;Jtj;ij tpsf;Ff.

nga;g;Gj; jilapiaAk;> gpd;D}l;ly; jilapiaAk; gad;gLj;jp Nthy;w;wsT eaj;ijf;

fzpf;FkhW khztiu topg;gLj;Jf.

R
f

= gpd;D}l;ly; jilapapd; ngWkhdk; V
o
 = gpd;D}l;ly; miyapd; tPr;rk;

R
in
 = nga;g;Gj; jilapapd; ngWkhdk;. V

in
 = nga;g;G miyapd; tPr;rk;.

   
o f

in in

V R
=-

V R

 gag;G miyapy; fiy mtj;ij khw;wkhdJ Nfhitapy; kiw (-) milahsj;jpdhy;

fhl;lg;gLk; vd;gij tpsf;Ff.
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 fzpj;j ngWkhdj;ijAk; mse;J ngw;w ngWkhdj;ijAk;; xg;gpl topg;gLj;Jf..

 Neu;khw;wy; my;yhj tpupayhf;fpr; Rw;nwhd;wpid xUq;FNru;j;J tpupayhf;fpapd;

nga;g;Gf;F ird; tbt miyia toq;fp> mjd; nga;g;igAk; gag;igAk;

miyTfhl;bapy; mtjhdpf;fr; re;ju;g;gkspf;Ff.

 nraw;ghl;L tpupayhf;fpapd; xU nga;g;G Kidia khwh Nthy;w;wstpy; itj;J>

kw;iwa Kidapd; Nthy;w;wsit khw;wp> khwh Nthy;w;wsit tpl Fiwe;j my;yJ

$ba Nthy;w;wsit toq;fp> mjd; gag;igg; gd;khdpapdhy; gupNrhjpf;Ff.

 Nkw;gb nraw;ghl;il tpsf;fp> nraw;ghl;L tpupayhf;fpia xg;ghspahfg; gad;gLj;jyhk;

vd;gij tpsf;Ff.

 nraw;ghl;L tpupayhf;fpia xg;ghspahfg; gad;gLj;jp xsp czupr; Rw;nwhd;wpid

xUq;F Nru;f;FkhW topg;gLj;Jf.

gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words):

² nraw;ghl;L tpupayhf;fp - operational amplifier

² Neu;khw;W tpupayhf;fp - inverting amplifier

² Neu;khw;wy; my;yhj tpupayhf;fp - noninverting amplifier

² xg;ghsp - comparator

jutpUj;jp cs;sPLfs; :

² 12 V NeNuhl;l tY toq;fy;

² LM324 njhifapLQ; Rw;Wk; mjd; juT ml;ltizAk;

² 741 njhifapLQ; Rw;Wk; mjd; juT ml;ltizAk;

² k khWj;jilap
 gd;khdp

 miyTfhl;b

 jilap khjpupfs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

nraw;ghl;L tpupayhf;fpnahd;wpd; ,yl;rpar; rpwg;gpay;Gfis tptupj;jy;.

 nraw;ghl;L tpupayhf;fpia xg;ghspahfg; gad;gLj;Jjy;.

Nkyjpf thrpg;Gf;fhf:

 fy;tp ntspaPl;Lj; jpzf;fsk; (2017) ve;jputpay; njhopDl;gtpay;> gFjp VIII,

Kjyhk; gjpg;G.  ,yq;if

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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Nju;r;rp kl;lk; 3.7 ( xg;Gsp kw;Wk; ,yf;ff; fhl;b / vz;zfr; (digital) rkpf;iQ

gad;ghl;bd; NtWghl;il tprhupj;jwpthu;.

ghlNtisfs; ( 08

fw;ww; NgW ( ² rkpf;iQg; gad;ghl;bd;NghJ xg;Gsp kw;Wk; ,yf;f rkpf;iQfisg;

gad;gLj;Jtjd; mD$yq;fisAk; gpujp$yq;fisAk; xg;gpLthu;.

² xg;Gspr; rkpf;iQia nga;g;G> gag;G rkpf;iQfshfg; gad;gLj;Jk;

re;ju;g;gq;fis Kd;itg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

xg;Gspr; rkpf;iQnahd;wpd; %yk; ahNjDk; fzpak; khw;wkilAk; jd;ikia

,yFthf mtjhdpf;fyhk;. vdpDk; ,yf;fr; rkpf;iQnahd;wpd; %yk; Neubahf

fzpankhd;wpd; khw;wkiljy; njhlu;ghd tpsf;fj;ijg; ngwKbahJ. xg;Gspr;

rkpf;iQfisAk; ,yf;fr; rkpf;iQfisAk; NtWgLj;jp ,dq;fz;L mtw;iw xg;gpLjy;>

kw;Wk; xg;Gspr; rkpf;iQfs;> ,yf;fr; rkpf;iQfspd; gad;ghLfs; njhlu;ghf mwpT+l;lQ;

nra;tNj ,e;jj; Nju;r;rpkl;lj;jpd; %yk; vjpu;ghu;f;fg;gLfpd;wJ.

 ird;tbt miy> Kf;Nfhztbt miy> thl;gy; tbt miyfspd; tpsf;fg;glq;fis

cjhuzkhff; nfhz;L xg;Gspr; rkpf;iQfis mwpKfQ; nra;f.

 xg;Gspr; rkpf;iQfspd; Neuj;Jf;fika Nthy;w;wsT xg;gkhf NtWgLfpd;wikia

Nkw;gb tpsf;fg; glq;fisg; gad;gLj;jp tpsf;Ff.

 rJu miynahd;wpd; tpsf;fg;glj;ijg; gad;gLj;jp mt;tiy> ,uz;L Nthy;w;wsT

kl;lq;fSf;F ,ilapyhd NtWghlhFk; vd vLj;Jf;fhl;Lf. cjhuzkhf  5V, 0V

Mfpa ,uz;L kl;lq;fSf;F ,ilapyhd NtWghlhFk; vd tpsf;Ff.

 fzpdpfspy; juTfs; nry;Yjy;> fzpg;ghd;fspy; fzpjr; nra;iffs; epfOjy;

Nghd;wd ,yf;fr; rkpf;iQfshfg; gpuNahfpf;fg;gLfpd;wd vd;gij cjhuzq;fshff;

Fwpg;gpl;L> mtw;wpy; rJu miyfs; gad;gLfpd;wikiaf; Fwpg;gpLf.

 ,yf;fr; rkpf;iQfisf; Fwpg;gjw;fhf cau;Nthy;w;wsTg; ngWkhdk; jUf;fk; \1|

vdTk; jho;Nthy;w;wsTg; ngWkhdkhdJ jUf;fk; ‘0’ vdTk; ngauplg;gl;Ls;sjhf

tpsf;Ff. (cau; Nthy;w;wsT kl;lk;  + 5V Mapd; jho;Nthy;w;wsT kl;lk; 0V

MFk;. cau; Nthy;w;wsT 0V Mapd; jho; Nthy;w;wsT kl;lk;  -5V MFk; . ,e;j

cau;Nty;w;wsTkl;lk; 5V ,Yk;  Nkw;gl ,lKz;L. cjhuzk;: 12V)

 mjd;%yk; ,yf;fr; rkpf;iQfs; 0> 1 Mfpa ,uz;L kl;lq;fSf;F ,ilNa

khj;jpuk; NtWgLk; vd;gij vLj;Jf;fhl;Lf.

 tpupayhf;fpr; Rw;Wf;fspy; nga;g;G> gag;Gr; rkpf;iQfs;> xg;Gspr; rkpf;iQfshFk;.

nga;g;Gr; rkpf;iQia tpupayhf;fp gag;G xypngUf;fpf;F mDg;Gtjd; %yk; gag;Gr;

rkpf;iQahf mjpf xypiag; ngwyhk; vd;gij vLj;Jf;fhl;Lf.

 cau; kPbwd; tpupayhf;fpr; Rw;Wf;fspy; (Audio Frequency Amplipier)  nga;g;Gk;>

gag;Gk; ngUk;ghYk; xg;Gspr; rkpf;iQfshf ,Ug;gpDk;> mk;Kiwtopahf;fj;

njhFjpfspy; (processing systems) ,yf;fr; rkpf;iQfs; njhopw;gLk; vd;gijAk;

tpsf;Ff.

juT CLflj;jy;> Nrkpj;jy; Mfpatw;Wf;fhf> ,yf;f rkpf;iQfisg; gad;gLj;Jtjd;

mD$yq;fisf; fye;JiuahLf.

 kpd; rhu;e;j ,iur;ryhdJ (noise) ,yf;f kw;Wk; xg;Gspr; rkpf;iQfs; kPJ

nry;thf;Fj; nrYj;Jk; tpjj;ij tpsf;fp ,yf;fr; rkpf;iQfs; kPJ ,iur;rypd;
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nry;thf;F Fiwthdjhifahy;> ,yf;fr; rkpf;iQfNs gad;gLj;jg;gLfpd;wd

vd;gjid vLj;Jf;fhl;Lf.

ahNjDk; xU ngWkhdj;ijf; fhl;Lk;NghJ  xg;Gsp my;yJ ,yf;f Kiwiag;

gad;gLj;jKbAk; vd;gij tpsf;Ff.

xg;Gsp KiwahdJ msTj; jpl;lnkhd;wpd; kPJ Rl;bahdJ gazpg;gjhy; ngWkhdk;

fhl;lg;gLk;. xg;Gsp Kiwapd; ngWkhdj;ijf; fhl;Lk;NghJ mstpilnahd;wpd;

kPJ Rl;b nry;tjd; %yk; ngWkhdk; fhl;lg;gLk; (xg;Gspg; gd;khdp) ,yf;f

Kiwapy; fhl;Lk; NghJ VOJz;lf; fhl;rpafj;jpy; (seven segment desplay)

,yf;fq;fshy; fhl;lyhk;.

gpujhd nrhw;fs; / vz;zf;fU (Key words):

² ,yf;fr;/vz;zf rkpf;iQ - digital signal

² xg;Gspr; rkpf;iQ - analogue signal

² tpupayhf;fp - amplifier

² Kiwtopahf;fj;njhFjp - processing system

² VO Jz;lf; fhl;rpafk; - seven segment display

jutpUj;jp cs;sPLfs; :

² xg;Gsp kw;Wk; ,yf;fr; rkpf;iQfspd; tpsf;fg;glq;fs;

² miyTfhl;bAk; rkpf;iQ gpwg;ghf;fpAk; (oscilloscope and signal generator)

² xypngUf;fp (speaker)

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 xg;Gspr; rkpf;iQnahd;wpidAk; ,yf;fr; rkpf;iQnahd;wpidAk; cjhuzq;fhl;b

xg;gpLjy;.

 ,yf;fr; rkpf;iQfs; gad;gLk; re;ju;g;gq;fis tpsf;Fjy;

 tpupayhf;fpr; Rw;wpd; nga;g;ghf> xg;Gspr; rkpf;iQnahd;W toq;fg;gLk; NghJ mjd;

gag;Gk; xg;Gspr;rkpf;iQahFk; vd;gij tpsf;Fjy;

Nkyjpf thrpg;Gf;fhf:

 fy;tp ntspaPl;Lj; jpzf;fsk; (2017) ve;jputpay; njhopDl;gtpay;> gFjp VIII,

Kjyhk; gjpg;G.  ,yq;if

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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Nju;r;rp kl;lk; 3.8 ( Njitf;Nfw;g VjhtnjhU nrad;Kiwiaf; fl;Lg;gLj;Jtjw;fhf

,yf;fj;njhopDl;gj;ijg; gad;gLj;Jthu;.

ghlNtisfs; ( 16

fw;ww; NgWfs; (  ,yf;fq;fis tifFwpg;gjw;fhf Jtpjf; Nfhyj;ijg;

gad;gLj;Jthu;.

² jUf;fg; gliyfSf;Fupa FwpaPLfis tiue;J cz;ik

ml;ltizfis mikg;ghu;.

² mbg;gil jUf;fg;gliyfisg; gad;gLj;jpg; xUq;fpize;j

gliyr; Rw;Wf;fis xUq;FNru;g;ghu;.

² ntt;NtW nga;g;Gfspd; Nru;khdq;fspd;gb> gag;igg; ngwj;jf;f

vspa jUf;fg; gliyfis xUq;F Nru;g;ghu;.

² xOq;FKiwahd ju;f;fr; Rw;Wf;fis mikf;Fk; myfhf vOtPo;

,idg; gad;gLj;Jthu;.

² NE555 fhyr;Rw;iw epiyaw;w gy; mjpupahfTk; xw;iw epiyahd

gy; mjpupahfTk; gad;gLj;Jthu;.

² Jtpj vz; Nky; vz;zpnahd;wpid (up counter) xUq;FNru;g;ghu;.

² Nky; vz;zpnahd;wpid> kPbwd; Ntwhf;fpnahd;whfg;

gad;gLj;jj;jf;f tpjj;ij tpsf;Fthu;.

² fPo; vz;zpnahd;wpid> gad;gLj;jp fhyr;Rw;nwhd;iw xUq;F

Nru;g;ghu;.

² fl;Lg;gLj;jp cgfuzq;fshf Ez; MSifr; Rw;W (micro

contorllers) FPGA (Field Programmable Gate Array) kw;Wk; PLC

vd;gdtw;iw mwpKfg;gLj;Jthu;.

² Ez; MSifr; Rw;W FPGA,  PLC vd;gdtw;iwg; gad;gLj;Jk;

re;ju;g;gq;fSf;fhd cjhuzq;fis Kd;itg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

jfty;fs; kw;Wk; mwpTWj;jy;fisf; fsQ;rpag;gLj;Jtjw;Fk; CLflj;Jtjw;Fk;

gy;NtW fzpjr; nray;fisr; nra;tjw;Fk; epfo;Tfs; my;yJ epfo;j;jy;fs; ,uz;Lf;F

Nkw;gl;lit kPJ jq;fpapUf;Fk; ahNjDk; gag;igf; fl;Lg;gLj;Jtjw;fhfTk; ,yf;f

,yj;jpudpay; gad;gLj;jg;gLk;. ,yj;jpudpay; njhopDl;gj;jpd; tpUj;jpaile;j xU

fl;lkhf> nra;epuy;fs; (programming) Nrkpf;fg;gl;l juTfisAk; mwpTWj;jy;fisAk;

jUf;fuPjpahf xOq;FgLj;jp ahNjDk; Kiwikiaf; (system) fl;Lg;gLj;Jtjw;fhfg;

gad;gLj;Jjiyf; Fwpg;gplyhk;. NkYk; ,yf;f ,yj;jpudpay; njhopDl;gj;ij

,t;thwhfg; gad;gLj;Jtjhy;> nrad;Kiwapd; ek;gfj;jd;ikia (reliability)

mjpfupj;Jf;nfhs;syhk;. ,yf;f ,yj;jpudpay; njhopDl;gj;jpd; kPJ khztuJ

ftdj;ij <u;g;gNj ,e;jj; Nju;r;rpkl;lj;jpd; %yk; vjpu;ghu;f;fg;gLtjhFk;.

 ,uz;L ,yf;fq;fisf; nfhz;l gjpd;k vz;nzhd;iwj; Jtpj vz;zhf khw;Wk;

tpjj;ij vLj;Jf;fhl;Lf.

 mt;Tjhuzj;ijj; Jizahff; nfhz;L 1 njhlf;fk; 16 tiuapyhd gjpd;k vz;fis

Jtpj vz;fshf khw;WkhW khztiu topg;gLj;Jf.

 mjd;%yk; Jtpj vz; Nfhyj;ij khztUf;F tpsf;Ff.

 ,yj;jpudpay; njhopDl;gj;jpy; Jtpj vz;fspd; Kf;fpaj;Jtj;ij tpsf;Ff.
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 ,uz;L epfo;Tfspd; my;yJ rpy epfo;Tfspd; Nru;khdq;fs; %yk; xU gag;igr;

nraw;gLj;Jtjw;fhf jUf;fr; nray;fisg; gad;gLj;jyhk; vd;gij vLj;Jf;fhl;Lf.

 ,yf;f ,yj;jpudpay; njhopDl;gj;jpy; me;je;jj; jUf;fr; nraiyg; ngWtjw;fhfj;

jUf;fg; gliyfs; (logic gates) gad;gLj;jg;gLk; vd;gijAk; mtw;wpd;

Kf;fpaj;Jtj;ijAk; vLj;Jf;fhl;Lf.

 AND, OR, NOT, NAND, NOR, EXCLUSIVE OR Mfpa jUf;fg; gliyfspd; FwpaPLfis

tiue;J mtw;wpd; cz;ik ml;ltizfis Kd;itj;J G+ypad; Nfhitfisg;

ngWf.

 ,yf;f kpd; njhopDl;gj;jpy; 7805 Nthy;w;wsT xOq;fhf;fpr; Rw;nwhd;wpidg; gad;gLj;jp

mikf;fg;gl;l Rw;nwhd;wpd; %yk; Rw;WfSf;F 5V tY toq;fiyg; ngw;Wf;

nfhLg;gjw;F Mtd nra;f.

 gjpd;k vz;fis Jtpj vz;fshf khw;Wtjw;fhfj; jUf;fg; gliyfisg; gad;gLj;jp

vspikahd Rw;nwhd;wpid mikf;Ff.

 gjpd;k vz;fisj; Jtpj vz;fshf khw;Wjiy> njhifapLQ; Rw;nwhd;wpidg;

gad;gLj;jp tptupf;Ff.

 Jtpj vz;fisg; gjpd;k vz;fshf khw;Wjiy> njhifapLk; Rw;nwhd;wpidg;

gad;gLj;jp tptupf;Ff.

%d;W fjTfs; cs;s xU tPl;by;  mtw;Ws; xU fjNtDk; jpwe;Js;sjhapd;

mjid ,dq;fhz;gjw;fhd rkpf ;iQia toq;fj;jf;f xU Rw;wpid>

jUf;fg;gliyfisg; gad;gLj;jp mikf;FkhW khztiu topg;gLj;Jf.

 ehk; toq;Fk; Jbg;Gf;fis vz;zj;jf;f Rw;nwhd;wpid> njhifapLQ; Rw;Wf;fisg;

gad;gLj;jp xUq;F Nru;f;Ff.

 rkpf;iQg; gpwg;ghf;fpapdhy;> rJumiyfis Nkw;gb njhifapLQ; Rw;Wf;F toq;fp>

mjd;%yk; nga;g;G miyapd; kPbwdpd; 1/2> 1/4> 1/8  vd;wthwhfg; gpupj;Jf;nfhs;syhk;

vd;gijr; nrad;Kiw uPjpapy; vLj;Jf;fhl;Lf.

 Nkw;gb nra;Kiwr; nraw;ghl;ilg; gad;gLj;jp Nky; vz;zpnahd;wpid kPbwd;

gpupg;ghfg; gad;gLj;jyhk; vd;gij tpsf;Ff.

 NE 555 njhifapLk; Rw;iwg; gad;gLj;jp gy;yjpupnahd;iw mikf;f topg;gLj;Jf.

 ifj;njhopy;Jiwapy; nghwpfisf; fl;Lg;gLj;Jtjw;fhf ,yf;fr; Rw;Wf;fs;

gad;gLj;jg;gLtjd; mD$yq;fis tpsf;Ff.

 ,e;j ,yf;fr; Rw;Wf;fis tpUj;jpnra;J nra;epuy; jUf;ff; fl;Lg;ghl;Lj; njhFjpfs;

(PLC) cw;gj;jp nra;ag;gl;Ls;sJ vd;gij vLj;Jf; fhl;Lf.

 Ez; fl;Lg;gLj;jpr; Rw;W FPGA , PLC Mfpatw;iwg; gad;gLj;Jtjw;Fg; ngupJk;

nghUj;jkhd re;ju;g;gq;fisf; Fwpg;gpLf. cjhuzk;: Ez;fl;Lg;gLj;jp ,yj;jpudpay;

Rw;Wf;fSf;fhfTk; (PLC)> ifj;njhopy; jd;dpaf;fj; njhFjpfSf;F ngupJk;

nghUj;jkhdJ vd;gij vLj;Jf; fhl;Lf.

gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words):

² Jtpj vz;; - binary number

² jUf;fg; gliy - logic gate

² cz;ik ml;ltiz - truth table

² Nru;khdj; jUf;fr; Rw;W - combinational logic gate

² FwpKiwahf;fy; - encode

² FwpKiw ePf;fy; / mtpo;j;jy; - decode
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² Nky; vz;zp - up counter

² nra;epuy; jUf;ff; fl;Lg;ghl;L Kiwik - programmable logic control

² Ez;fl;Lg;gLj;jp - micro controller

² FPGA - field programmable gate array

jutpUj;jp cs;sPLfs; :

² ,yf;f njhifapLQ; Rw;Wf;fs; (digital IC) : 7400, 7402, 7432, 7486, 7490, 7447,

4017, 7404, 7408

² fhl;bfshf :- LED, seven segment display

² jilapfs; :- k220

² rkpf;iQ gpwg;ghf;fp

² miyTfhl;b (oscilloscope)

² Rw;Wg;gyiffs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 gjpd;k vz;fisj; Jtpj vz;fshf khw;wp vOJjy;

 jUf;fg; gliyfspd; FwpaPLfs;> jUf;f cz;ik ml;ltizfs;> kw;Wk; G+ypad;

Nfhitfisg; ngwy;

 7490 njhifapLQ; Rw;iwg; gad;gLj;jp Jtpjr; rkpf;iQ vz;zpnahd;wpid Mf;Fjy;

mjd; %yk; ,yf;fg; gpupg;Gr; nraiyg; guprPypj;jy;

NE 555 njhifapLQ; Rw;iwg; gad;gLj;jp gy;yjpupnahd;wpid xUq;F Nru;j;jy;

;PLC kw;Wk; FPGA gad;ghL njhlu;ghd cjhuzq;fis Kd;itj;jy;.

Nkyjpf thrpg;Gf;fhf:

 fy;tp ntspaPl;Lj; jpzf;fsk; (2017) ve;jputpay; njhopDl;gtpay;> gFjp VIII,

Kjyhk; gjpg;G.  ,yq;if

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.

² TOKHEIM. R.L , Theory & Problems of Digital Electronics (1988) Second Edition,

Megraw-Hill book company
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Nju;r;rp kl;lk; 3.9 ( thndhyp CLflj;jy; njhFjpapy; kpd;fhe;j rkpf;iQiag;

gad;gLj;JtJgw;wp tprhupj;jwpthu;.

ghlNtisfs; ( 06

fw;ww; NgWfs; (  kpd;fhe;j miynahd;wpd; $WfisAk;> mtw;wpd; rhu;gstpyhd

jpirfisAk; Fwpg;gpLthu;.

² thndhyp CLflj;jy; njhFjpnahd;wpd; Fw;wptupg;glj;ij

tiuthu;.

² cau; kPbwd; CLflj;jy; topfspy; epfOk; kpd; fhe;jf; fjpu;g;ig

(electro - magnetic radiation) vspikahf tpsf;Fthu;.

² kl;birj;jypd; Kf;fpaj;jtj;ij tpsf;Fthu;.

² xg;Gspr; rkpf;iQnahd;wpdhy; kl;birf;f-g;gl;l tPr;r kl;birg;G

rkpf;iQnahd;wpdJk; kPbwd; kl;birg;Gr; rkpf;iQnahd;wpdJk;

miy tbtq;fis tiuthu;.

² ,yf;fr; rkpf;iQnahd;wpdhy; kl;birf;fg;gl;l tPr;r kl;birg;G

rkpf;iQnahd;wpdJk; kPbwd; kl;birg;Gr; rkpf;iQnahd;wpdJk;

miy tbtq;fis tiuthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

,uz;L ,lq;fSf;F ,ilNa jfty;fis my;yJ nra;jpfis CLflj;Jtjw;fhf>

flj;jp top CLflj;jYk;> thndhyp CLflj;jYk; gad;gLk;. FWfpa J}uj;Jf;F

CLflj;Jtjw;fhf flj;jp topfisg; gad;gLj;j KbAkhapDk;> ePz;l J}uj;jpy;

mike;Js;s ,lq;fSf;Fr; nra;jpfis CLflj;Jtjw;F thndhyp miyfNs

gad;gLj;jg;gLk;.

 flj;jp topnahd;wpd; topNa cau; kPbwd; kpd; rkpf;iQnahd;W nry;Yk;NghJ

mjD}lhfg; ghAk; Xl;lj;Jf;F tpfpjrkkhf fhe;jg;Gynkhd;Wk; Nthy;w;wsTf;Fr;

rkkhf kpd;Gynkhd;Wk; gpwg;gpf;fg;gLk; vd;gij tpsf;fg;glq;fs; %yk; fhl;b

cWjpg;gLj;Jf.

 rkpf;iQapd; xt;Nthu; miutl;lj;jpd;NghJk; ,e;j Gyk; tsu;r;rpailjYk; RUq;fYk;

epfOk; vd;gijAk; cau; kPbwdpd;NghJ Gyk; tsu;r;rpailAk; tPjj;jpy; RUq;f

Kbahkw; Nghfpd;wik fhuzkhf xt;Nthu; miutl;lj;jpYk; Gyj;jpd; xUgFjp

jsj;ijr; #o kPjpahf ,Uf;Fk;  vd;gijAk; vLj;Jf; fhl;Lf.

 ,t;thW RUq;fpf;nfhs;s KbahjthW kPjpahf ,Uf;Fk; Gyq;fspuz;Lk; kpd; fhe;j

miyfshf ntspapy; tpLtpf;fg;gLk; vdf; $Wf.

 thndhyp CLflj;jy; Kiwiknahd;wpd; Fw;wptupg;glj;ij tiue;J fhl;b

CLflj;jpapYk; thq;fpapYk; epfOk; nrad;Kiwfis tpsf;Ff.

 cau; kPbwd; CLflj;jpapd; topnahd;wpy; epfOk; kpd; fhe;jf; fjpu;g;ig (electro

magnatic radiation)  tpsf;Ff. .

 ,e;j miyfspd; kpd; Gyk; mike;Js;s jsKk; fhe;jg;Gyk; mike;Js;s jsKk;

xd;Wf;nfhd;W nrq;Fj;jhtNjhL> mg;Gyq;fspuz;Lk; nry;Yk; jpir Nkw;gb ,uz;L

jsq;fSf;Fk; nrq;Fj;jhdJ vd;gij tpsf;fg;glk; %yk; tpsq;fpf; nfhs;sj;

JizGupf.

 mk;kpd;fhe;j miyfspd; tPr;rj;ij> CLflj;j Ntz;ba nra;jpapd; miy tPr;rj;jpd;gb

khw;WtNj tPr;r kl;birg;G MFk; vd tpsf;Ff.
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 ,jid miytbt tpsf;fg;glq;fspd; %yk; cWjpg;gLj;Jf.

 kpd;fhe;j miyfspd; kPbwid> CLflj;j Ntz;ba nra;jpapd; miytPr;rj;jpw;Nfw;g

khw;WtNj kPbwd; kl;birg;G MFk; vd tpsf;Ff.

 Nkw;gb miy tbtq;fis tpsf;fg;glk; %yk; cWjpg;gLj;Jf.

 kPbwd; rkpf;iQnahd;wpidAk; ,t;thwhf kpd;fhe;j miyahf J}u ,lj;Jf;F

CLflj;jyhk; vd;gij tpsf;Ff.

 kPbwd; rkpf;iQnahd;wpd; %yk;> kpd;fhe;j miynahd;wpid tPr;r kl;birg;G kw;Wk;

kPbwd; kl;birg;Gr; nra;j gpd;du;> fpilf;Fk; miy tbtj;ij tiua topg;gLj;Jf.

 kl;birg;gpd; gpuNahfq;fisf; fye;Jiuahly; %yk; ,dq;fhz khztu;f;Fr; re;ju;g;gk;

toq;Ff.

gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words):

² fhe;jg;Gyk; - magnetic  field

² kpd;Gyk; - electric field

² kpd; fhe;j miy - electro magnetic wave

² tPr;r kl;birg;G - amplitude  modulation

² kPbwd; kl;birg;G - frequency modulation

² kpd;fhe;jf; fjpu;g;G - electro magnetic radiation

jutpUj;jp cs;sPLfs; :

² ntt;NtW kpd;fhe;j miy tPr;Rf;fspd; gpuNahfq;fs; gw;wpa ml;ltizfs;

² tPr;r kw;Wk; kPbwd; kl;birg;G miyfspd; tpsf;fg;glq;fs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 kpd;Gyk;> fhe;jg;Gyk; Mfpatw;wpd; mikit tiujy;

 tPr;r kl;birg;Gr; nra;j Xu; miyapd; tupg;glj;ij tiujy;

 kPbwd; kl;birg;G vd;gij tpsf;Fjy;;.

Nkyjpf thrpg;Gf;fhf:

 fy;tp ntspaPl;Lj; jpzf;fsk; (2017) ve;jputpay; njhopDl;gtpay;> gFjp VIII,

Kjyhk; gjpg;G.  ,yq;if

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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Nju;r;rp 4 : gy;NtW NtiyfSf;fhf gha;kg; nghwpfisg; gad;gLj;Jk; Mw;wiy

tprhupj;jwpthu;.

Nju;r;rp kl;lk; 4.1: gha;kg; nghwpfspd; njhopw;ghl;il tprhupj;jwpthu;.

ghlNtisfs; : 04

fw;ww; NgWfs; :  gha;kq;fspd; njhopDl;g gad;ghLfis gl;baw;gLj;Jthu;.

² gha;kg; nghwpfspd; gpujhd Jizg;ghfq;fspd; njhopw;ghLfis

tpsf;Fthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

md;whl tho;f;ifapy; gha;kg; nghwpfisg; gad;gLj;jp mtw;wpd; nraw;ghLfisAk;
mtw;wpd; mbg;gil Jizf;$Wfisg; gw;wpAk; NkYk; nghwpapay; Jiw rhu;e;j
tplaq;fSf;fhf gha;kg; nghwpfisg; gad;gLj;JtJ gw;wpa mbg;gil tpsf;fj;ijAk;
ngw;Wf; nfhLg;gNj ,q;F vjpu;ghu;f;fg;gLfpd;wJ.

 jputk;> thA> Mtp Nghd;wd gha;kq;fshff; fUjg;gLtij vLj;Jf;fhl;b mtw;wpd;
jd;ikfis (ghAk; jd;ik> jq;fpapUf;Fk; ghj;jpuj;jpd; tbtj;ijg; ngWfpd;wik>
CLflj;Jtjw;fhf Foha;fspd; mtrpak; vd;gdtw;iwf;) fye;Jiuahbg; gha;kq;fs;
njhlu;ghf mwpT+l;lk; nra;f.

 gha;k tiffspd; NtWghLfshf mKf;fj;jpd; NghJ jputf; fdtsT Fiwtiltijf;
fUj;jpw; nfhs;sj; Njitapy;iy. vdpDk; mjw;Fr; rhu;gstpyhd thA mKf;fj;jpd;
NghJ> mjd; fdtsT kpf kpff; FiwthdJ vd;gij tpsf;Ff.

 gha;kq;fSf;Fg; nghwpKiw rf;jpia (,af;f rf;jp kw;Wk; mOj;j rf;jp) toq;FtJ
my;yJ gha;kj;Jf;Fupa nghwpKiwr; rf;jpiag; ngw;Wf; nfhs;fpd;w nghwp> gha;kg;
nghwpnad mwpKfQ; nra;f.

 mt;thW thA mKf;fj; njhFjpfspy; Njitahd thA mKf;fj;jpw;F cl;gLj;Jtjw;fhfg;
gy;NtW mKf;fg; nghwpfs; gad;gLj;jg;gLfpd;wnjd;gij cjhuzq;fSld; tpsf;Ff.

 thA mKf;fg; nghwpapd; neUf;fw; nghwp> Nkhl;lhu; my;yJ vd;[pd; %yk; nray;gLtij
cWjpg;gLj;Jf.

 nghwpKiwf; fUkq;fSf;fhf thAitg; gad;gLj;Jk;NghJ tsp neUf;fg;gl;L
fsQ;rpag;gLj;jg;gLk; vd;gijAk; mjw;fhfj; Nrkpg;Gj; / Njf;fpj; njhl;b (reservoir
tank) gad;gLj;jg;gLtij tpsf;Ff. (,jw;F cjhuzkhf rptpwy; %yk; epwg;G+r;rply;
,lq;fspy; fhzg;gLk; fhw;wKf;fpiaf; - air compressor-  Fwpg;gplyhk;)

 NkYk; thAit neUf;FjYf;F cl;gLj;Jk; NghJ neUf;;fy; thAit Njf;fpj; njhl;bapy;
Nrfupf;Fk; NghJ mj;njhl;bapy; ghJfhg;gpd;wp neUf;fy; msTg; ngWkhdk; mjpfupg;gijj;
jtpu;g;gjw;Fg; ghJfhg;G thy;T ,lg;gl;Ls;sijf; fhl;bf; nfhLf;fTk;.

 $Ljyhd neUf;fiy CLflj;Jtjw;fhf thAj; njhFjp NghjhJ> mt;thwhd
fUkq;fSf;F jput njhFjpfspy; fhzg;gLk; Kf;fpaj;Jtj;ij tpsf;Ff.

 vspa jput neUf;fy; njhFjpf;fhf> neUf;fy; Njf;fpj; njhl;b mtrpakpy;iy vd;gijAk;
jput Njf;fpj; njhl;bapy; fhzg;gLk; jput neUf;fiy gk;gp %yk; neUf;fYf;F
cl;gLj;jp njhFjpf;F toq;FtJld; njhlu;r;rpahfr; nray;gLtij tpsf;Ff.

 jput mKf;fj; njhFjpfspDs; mKf;fk; mjpfupf;Fk; NghJ mKf;fj;ij tpLtpg;gjw;F
epthuz thy;T %yk; Jiz topA+lhf kPz;Lk; njhl;bf;F Nkyjpf jputk;
ntspNaw;wg;gLtij tpsf;Ff.

 gha;kj;jpy; fhzg;gLk; ,af;f my;yJ neUf;fy; rf;jpia nghwpKiw> Row;rp ,af;f
rf;jpahf khw;wg;gLtjw;F Vtpahf Royp gad;gLj;Jtij tupg;glk; my;yJ tPbNah
fhl;rp %yk; tpsf;Ff.

 Royp %yk; jputj;jpy;> tspapy; my;yJ Mtpapy; fhzg;gLk; ,af;f rf;jp my;yJ
neUf;fy; rf;jp NtW fUkq;fSf;fhfg; gad;gLj;Jk; Kiwfis tpsf;Ff. (cjhuzk;:
ePu; kpd; cw;gj;jp> fhw;W %yk; kpd; cw;gj;jp> mdy; kpd; cw;gj;jp> KWf;F jpwd;
khw;wp)
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 gha;kg; gad;ghl;L nghwpfs; gad;gLj;Jtij cjhuzq;fs; %yk; fhl;Ltjw;F
khztu;fis <LgLj;jTk;. (ryit ,ae;jpuk;> tspr;rPuhf;fp> ePu;g;gk;gp Nghd;w)

 gha;kq;fspd; njhopDl;g gad;ghLfs; gw;wpf; fye;JiuahlTk;
 epUkhzpg;Gj; Jiwfspy; gad;gLj;jg;gLk; nghwpfs;> Aj;j jhq;fpfs; Nghd;w ghuk;

$ba> Ntiyg; nghwpfs; rpy ghfq;fspd; nraw;ghLfSf;fhf> tYit
CLflj;Jtjw;fhf jput mKf;fj; njhFjpfs; gad;gLj;jg;gLfpd;wd. (cjhuzk;:
fy; cUis> Nlh]u;> Aj;j jhq;fp)

 tY rf;jp cw;gj;jpapd; NghJ gha;kj;ijg; gad;gLj;jp Roypapy; Row;rpia Vw;gLj;jy;.
 fhw;W}l;ly; fUkq;fSf;fhfg; gha;kq;fs; gad;gLj;Jk; Kiwfis cjhuzq;fSld;

tpsf;Ff. ,ae;jpuj;jpw;fhfg; gad;gLj;Jk; ePu; kw;Wk; tsp Fsp&l;ly;)
 mjpu;it cwpQ;Rtjw;fhd tplaq;fSf;Fg; gha;kk; gad;gLj;Jk; Kiw> thfdq;fspy;

mjpu;r;rp cwpQ;rp(shock absorbor)> Nkhl;lu; irf;fps; ftu; (fork) Nghd;wtw;iw
cjhuzq;fhl;b tpsf;Ff. Nkhl;lhu; irf;fps; gpd;gf;f mjpu;r;rp cwpQ;rp kw;Wk;
Kw;gf;f ftu; (fork) nraw;gLk; Kiwiaf; fhl;rpg;gLj;Jf.

 cuha;it ,opthf;Ftjw;fhf krfpLk; nghUshf gha;kj;ijg; gad;gLj;Jk; tpjj;ijr;
RUf;fkhf tpgupf;Ff. (cjhuzk;: vd;[pndhd;wpd; krfpLk; njhFjp)

 fzdp vz;zf fl;Lg;ghl;Lr; rhjdk; (CNC) Nghd;w EZf;fkhd cgfuzq;fspy;
cuha;itj; jtpu;g;gjw;fhfTk;> Nja;tijj; jtpu;g;gjw;fhfTk; tspg; Nghjpiffs;
(air bearing) gad;gLj;Jk; tpjj;ij tpsf;Ff.

 tspjhf;fpapd; nraw;ghl;ilr; RUf;fkhf tpgupf;Ff.
 gha;;kg; gad;ghl;Lg; nghwpfspy; xOf;F fhuzkhf (leakage) Vw;gLk; rf;jp ,og;G

gw;wpr; RUf;fkhf tpgupf;Ff.

gpujhd nrhw;fs; / vz;zf;fU:

² gha;kk; - fluid

² thA tYj;njhFjp - pneumatic systems

² ePupay; tYj;njhFjp - hydraulic systems

² mjpu;r;rp cwpQ;rp - shock absorber

² Royp - turbine

² ftu; - fork

² fhw;W}l;ly; - ventilation

² tYg; gpwg;ghf;fk; - power generation

² rf;jp / tY CLflj;jy; - energy transmission

² mKf;f epthuz thy;T - pressure relief valve

² tspg; Nghjpif - air bearing

² Vtp/J}z;b - actuator

² gk;gp - pump

² kjpg;gplg;gl;l mKf;fg; ngWkhdk; - rated pressure

² ghJfhg;G thy;T - safety valve

² KWf;F jpwd; khw;wp - torque convertor

² tspr;rPuhf;fp/fhw;Wf; fl;Lg;gLj;jp - air conditioner

² Ms;$w;W mstPl;L nghwp - coordinate measuring machine

jutpUj;jp cs;sPLfs; :

² tsp kw;Wk; jput mKf;fj; njhFjp nraw;gLk; Kiwiaf; fhl;lf;$ba tPbNahf;fhl;rp

² gk;gp> mjpu;r;rp cwpQ;rp> Royp kw;Wk; mtw;wpd; nraw;ghLfisf; fhl;lf;$ba tPbNahf;fhl;rp

² Nkhl;lhu; thfdk;> Nkhl;lhu; irf;fps; Nghd;w thfdq;fspy; mjpu;r;rp cwpQ;rp kw;Wk;

mtw;wpd; gFjpfs;
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² ngNfh ,ae;jpuq;fspy;> ePupay; cau;j;jp / ahf;F (hydraulic jack) Nghd;wtw;wpy;

nraw;ghLfisf; fhl;Lk; tPbNahf;fhl;rp

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

² gha;kq;fspd; ,ay;ig tpsf;Fjy;.

² nghwpapay; fUkq;fspd; NghJ gha;kg; gad;ghl;Lg; nghwpfs; gad;gLj;Jk; re;ju;g;gq;fisg;

ngaupLf.

² gha;kg; gad;ghl;Lg; nghwpfspy; fhzg;gLk; gpujhd Jizf; $Wfspd; fUkq;fis

tpgupj;jy;.

² gha;kq;fspd; njhopDl;g gad;ghl;il gl;baw;gLj;jy;.

Nkyjpf thrpg;gpw;fhf:

² Ranld. V. Giles, (2000), Fluid mechanics and hydralics, 2nd edition, McGr aw -Hill book

company - New York
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Nju;r;rp kl;lk;  4.2 : Ntiyf;Fg; nghUj;jkhd gk;gpiaj; njupT nra;J nfhs;Sk; Mw;wiyf;

fhl;rpg;gLj;Jthu;.

ghlNtisfs; : 10

fw;ww; NgWfs; :  njhopw;JiwapNy gad;gLj;Jfpd;w gk;gpfisAk; / neUf;fpfisAk;

njhopw;ghl;bw;F mika NtWgLj;jpf; fhl;Lthu;.

² neUf;fp / gk;gp tiffis FWf;F ntl;Lg;glj;jpd; JizAld;

NtWgLj;jp ,dq;fz;L nfhs;thu;;.

² gha;k neUf;fy; NtiyfSf;Fg; nghUj;jkhd neUf;fp tiffisj;

njupT nra;J nfhs;thu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

,ae;jpug; nghwpapay; fUkq;fspd;NghJ gha;k neUf;fy; nra;tjw;Fk;> gha;k CLflj;jy;
nra;tjw;Fk; gad;gLj;jg;gLfpd;w gy;NtW neUf;fy; gk;gp tiffspd; nraw;ghl;ilAk;
kw;Wk; NtWghLfisAk; tpsq;fpf; nfhz;L fUkq;fSf;Fg; nghUj;jkhd neUf;fy;
gk;gptiffisj; njupT nra;tjw;fhf <LgLj;JtNj ,jd;%yk; vjpu;ghu;f;fg;gLfpd;wJ.

 gk;gp kw;Wk; thA neUf;fpapdhy; nra;Ak; tplaq;fs; njhlu;ghf ehshe;jk; gad;gLj;Jk;
ePu;g;gk;gp> jau;fSf;F fhw;W epug;Gk; gk;gp Nghd;w cjhuzq;fs; %yk; ghlg; gpuNtrj;ijg;
ngwTk;.

 gk;gp %yk; nra;ag;gLk; gpujhd njhopy; gha;k CLflj;jy; vd;gij cjhuzq;fs;
fhl;b cWjpg;gLj;Jf. (ePu;g;gk;gp thfd vupnghUs; gk;gp> ePupay; / jput ahf;F Nghd;w
cgfuzq;fs;)

 Nkw;$wpa ePu;g;gk;gpfisr; nraw;gLj;Jtjw;fhf gy;NtW Kiwfs; %yk; rf;jpia
toq;f KbAk; vd;gij tpsf;Ff. (cjhuzk;: kpd;Nkhl;lhu;> ,ae;jpuk;> kdpj tY>
fhw;W rf;jp)

 njhopw;rhiyfspy; gad;gLj;jg;gLk; ghupa mstpyhd jputg;; gk;gp/thA neUf;fy;
tif kw;Wk; mtw;wpd; njhopw;ghLfis tupg;glk; my;yJ tPbNahf; fhl;rp %yk;
tpsf;Ff.

 neUf;fy; %yk; nra;ag;gLk; Kf;fpa tplakhtJ gha;kj;ij neUf;FtjhFk; vd;gij
vLj;Jf;fhl;Lf. (cjhuzk; thA neUf;fy; ,ae;jpuk;)

 gk;gp / thA neUf;fpia Kf;fpakhf epfu;khw;W tif> Roy; tifahf tifg;gLj;j
KbAnkd tpsf;Ff.

 MLjz;L (Kryk;) tif kw;Wk; nkd;wfl;L tif gk;gp / thA neUf;fp epfu;khw;W
tiff;Fupanjd;gij tPbNahf; fhl;rp %yk; cWjpg;gLj;jTk;.

 Roy; tiff;Fupa gk;gp / thA neUf;fp Mfpatw;iw fPo;f;fhZk; KiwfSf;F nkd;NkYk;
tifg;gLj;j KbAnkd;gij cWjpg;gLj;jTk;.
 ikatfw;rp tif> fpau; tif> jpUF tif> kw;Wk; js / jl;il tif thA

neUf;fp vd;gd Roy; tiff;Fupanjd;gij tPbNahf; fhl;rp %yk; vLj;Jf;fhl;Lf.
 js;spapd; (KLf;fp) Row;rpapdhy; Vw;gLk; ikatfw;rp tpir %yk; gha;kj;jpd;

neUf;fy; mjpfupj;J mJ CLflj;Jk; tpjj;ij ePu;g;gk;gp Nghd;w cjhuzj;ij
Kd;itj;J tpsf;Ff.

 epfu;khw;W gk;gp / thA neUf;fp Mfpatw;wpy; gad;gLj;jg;gLfpd;w cwpQ;ry; thy;T
kw;Wk; ntspNaw;Wk; thy;T vd;gdtw;iw tupg;glk; %yk; mwpKfg;gLj;jp mjdhy;
nra;ag;gLk; fUkq;fis ntt;Ntwhf tpsf;Ff.

 gha;k neUf;fy;fspd; NghJ ePu; milg;G my;yJ thA milg;Gf;fspd; Kf;fpaj;Jtj;ij
tpgupf;Ff.

 gy;NtW gk;gpfspd; jd;ikfSf;Nfw;g frpTfis jLg;gjw;fhf milf;f (seal) Ntz;ba
,lq;fisAk; milg;Gr; nra;Ak; El;gKiwfisAk; mwpKfQ; nra;f.(cjhuzk; gk;gpfspy;
fhzg;gLk; ,izg;gpWf;fp (gas ket)> ePu; milg;G (water seal)> mKf;f milg;G (pressure
seals) vz;nza; milg;G Nghd;wd.
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 Nkhl;lu; thfdq;fspy; cs;slf;fg;gl;Ls;s tspr; rPuhf;fpj; njhFjpfspy; gad;gLj;jg;gLk;
MLjz;L tif thA neUf;fp my;yJ NtWk; mJ Nghd;w MLjz;L tiff;Fupa
thA neUf;fp / gk;gpnahd;iw fow;wp mjd; gFjpfisAk; njhopw;ghLfisAk; tpsf;Ff.

 myq;fhu kPd; tsu;g;Gj; njhl;bfspy; xl;rprd; toq;Ftjw;fhfg; gad;gLj;Jk;
gk;gpnahd;wpid my;yJ mJ Nghd;w NtW nkd;wfl;L tiff;Fupa gk;gpnahd;iw
fow;wp mjd; njhopw;ghl;il tpsf;Ff.

 js / jl;il/ rpiw tif (vane type) kw;Wk; jpUF tif (screw type)> fpau; tiff;Fupa
thA neUf;fp / gk;gp tiffspd; njhopw;ghLfisAk; cl;gFjpfspdJ tPbNahf;
fhl;rpfisAk; / tupg;glq;fs; %yk; fhl;b mwpKfQ; nra;f.

 fow;wg;gl;l ikatfw;rpg; gk;gpapd; gFjpfis ,dq;fhl;Lf.
 xt;nthU gk;gpfspd; cs;shu;e;j nraw;ghLfisAk;> thy;Tfspd; nraw;ghLfisAk;

mtw;wpy; Kj;jpiu ,lg;gl;Ls;s tpjj;ij xg;gPl;L uPjpahf mtjhdpg;gjw;Fr; re;ju;g;gk;
toq;fTk;.

gpujhd nrhw;fs; / vz;zf;fU:

² epfu;khw;W - reciprocating

² MLjz;L tif - piston type

² nkd;wfl;L/ tpjhd tif - diaphragm type

² Row;rp tif - rotary type

² jpUF tif - screw type

² jl;il / js / rpiw tif - vane type

² ikatfw;rp tif - centrifugal type

² js;sp - impeller

² Kj;jpiu / milg;G - seals

² ePuilg;G - water seals

² mKf;f milg;G - pressure seals

² vz;nza; milg;G - oil seals

jutpUj;jp cs;sPLfs; :

² ntt;NtW gk;gp tifspd; njhopw;ghl;ilf; fhl;Ltjw;F Vw;w khjpup cU / tPbNahf;
fhl;rp

 cl;gFjpapd; mikg;igAk; njhopw;ghl;ilAk; fhl;rpg;gLj;jf;$ba gk;gp / thA neUf;fp
tif (ikatfw;rp> jpUF> jl;il / js> MLjz;L> nkd;wfl;L tif gk;gp / thA
neUf;fp khjpupfs;)

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 njhopw;ghl;bw;Nfw;g gk;gpia tifg;gLj;jy;

 xt;nthU gk;gpapYk; gha;k neUf;fy; Vw;gLk; tpjj;ij tpgupj;jy;

 toq;fg;gl;Ls;s ikatfw;rpg; gk;gpnahd;wpd; cl;gFjpfspd; ghfq;fis ,dq;fhzy;.

² toq;fg;gl;Ls;s gk;gp / thA neUf;fp cl; ghfq;fisf; fhl;lf;$ba tupg;glq;fis

thrpj;Jg; gk;gp tifiag; ngauply;.

 gFjpfshff; fow;wg;gl;Ls;s ikatfw;rpg; gk;gpia kPz;Lk; nghUj;Jjy;

 toq;fg;gl;Ls;s Njitf;Fg; nghUj;jkhd gha;kg; gk;gpia njupT nra;tjw;fhd

fhuzj;ij Kd;itj;jy;

Nkyjpf thrpg;gpw;fhf:

² Ranld. V. Giles, (2000), Fluid mechanics and hydralics, 2nd edition, McGr aw -Hill book

company - New York
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Nju;r;rp kl;lk; 4.3: tY CLflj;jy; nraw;ghl;bw;fhfg; gha;kj;ijg; gad;gLj;Jk; Mw;wiy

tprhupj;jwpthu;.

ghlNtisfs; : 12

fw;ww; NgWfs; :  jput kw;Wk; thA tY CLflj;jypd; gpuNahfq;fisg; gl;bay;gLj;Jthu;.

² jput kw;Wk; thA tY CLflj;jy; Kiwfspd; mD$y gpujp$yq;fis

kw;iwa tY CLflj;jy; KiwfSld; xg;gPl;L Kiwapy; tpsf;Fthu;.

² gha;k tY CLflj;jy; njhFjpnahd;wpYs;s gpujhd Jizf;$Wfspd;

nraw;ghLfis tptupg;ghu;.

² gha;k tY CLflj;jypy; thy;Tfshy; (valves) nra;ag;gLk;

Ntiyfisf; tpgupg;ghu;.

² MLjz;L tiff;Nfw;g nghUj;jkhd thy;Tfisj; njupTnra;thu;.

² MLjz;by; vjpu;ghu;f;fpd;w njhopw;ghl;bw;F Vw;g nghUj;jkhd thy;itj;

njupT nra;J nfhs;thu;.

² thy;itf; fl;Lg;gLj;Jk; Kiwfis NtWgLj;jp ,dq;fz;L nfhs;thu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

gha;knkhd;wpd; %yk; nra;ag;gLfpd;w tY CLflj;jy; nghwpapay; fUkq;fspd; NghJ
Kf;fpaj;Jtk; ngWfpd;w tpjj;ijAk; jhdpaq;fpj; njhFjpfspy; gha;k tY CLflj;jypYs;s
fhzg;gLk; jpwidAk; mjpy; fhzg;gLk; Kf;fpaj;Jtk; gw;wpa mbg;gil tpsf;fj;ijg;
ngw;Wf; nfhLg;gNj ,g;ghlk; %yk; Nkw;nfhs;sg;gLfpd;wJ.

 tY CLflj;jYf;fhfg; gad;gLj;jg;gLfpd;w gha;k tiffs; gw;wpa Qhgfg;gLj;Jtjw;F
nghUj;jkhd ghlg; gpuNtrj;ij Nkw;nfhs;sTk;.

 nghwpapay; Jiwapy; gad;gLj;Jk; tY CLflj;jy; Kiw gw;wpf; fye;JiuahLf.
(cjhuzk;: gha;kk;> Nfhy;> thu;> gw;rpy;Y> rq;fpyp Nghd;wit)

 ,tw;Ws; gha;k tY CLflj;jy; Kiwapd; mD$yq;fisf; fye;JiuahlTk;. (cjhuzk;:

,ltrjp Fiwtiljy;> ntt;NtW jpirfspy; ,yFthfj; jpUg;gj;jf;fjhf ,Uj;jy;.

Vf fhyj;jpy; gy ,lq;fspy; tYitr; rkkhfg; gpuNahfpf;fj;jf;fjhf ,Uj;jy;>

cuha;T %yk; Vw;gLk; rf;jp ,og;G Fiwthf ,Uj;jy;> nghwpKiw tY CLflj;jy;

Kiwapyhd Nfhy;> rq;fpyp> thu; Mfpatw;Wf;Fr; rhu;ghf mjpf J}uk; tYit nfhz;L

nry;yj;jf;fjhf ,Uj;jy; Nghd;w .............)

 jput tY CLflj;jy;> thA tY CLflj;jy; Mfpatw;wpd; mD$yq;fisAk;

gpujp$yq;fisAk; fye;JiuahLf.  (thA tY CLflj;jypy; mjpu;it cwpQ;rf;$ba

jd;ik> J}a;ikahff; ifahsj;jf;fjhf ,Uj;jy;> thAit ,ytrkhfg; ngw;Wf;

nfhs;s Kbjy; Nghd;w mD$yq;fisAk; tY tpua mjpfupg;G> cr;r mKf;f vy;iy

,opTg; ngWkhdj;jpy; fhzg;gLjy; Nghd;w gpujp$yq;fisAk; vLj;Jf; fhl;lTk;.)

 1500 kNm-2 ,w;F Nkw;gl;l tpir Njitg;gLk; NtiyfSf;fhf thA neUf;fpfisg;

gad;gLj;JtJ rhj;jpakhdjy;y vdf; Fwpg;gpl;L mjw;fhd fhuzk; thA neUf;fypd;

NghJ Fwpg;gplj;jf;fsT mjd; fdtsT FiwtiljYk; ghJfhg;gpd;ikAk; Vw;gLk;

vd;gij vLj;Jf;fhl;Lf.

 NkYk; mjpf tpir Njitg;gLk; NtiyfSf;fhf jput mKf;fj; njhFjpfs;

gad;gLj;jg;gLk; vd;gijf; Fwpg;gpl;L> jput neUf;fypd;NghJ fdtsT FiwtJ

fzf;fpl Kbahj mstpy; ,Uj;jNy mjw;fhd fhuzkhFk; vd;gij vLj;Jf;fhl;Lf.

jput neUf;fypd; NghJ gpd;tUk; gpujp$yq;fs; Vw;gLtijf; fye;JiuahLf.

 jput vz;nza;f;fhd nryT
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 jput vz;nza; kPz;Lk; Njf;fpj;njhl;bf;Fr; nry;tJ mtrpakhjy;

 vz;nza; frptiljy; Nghd;w fhuzpfshy; mRj;jkiljy;> tpuakhjy; ghJfhg;gpd;ik

vd;gd Vw;gly;.

 ,jw;fika J}a;ikia mjpfk; Ntz;bepw;Fk; czT jahupg;Gr; nrad;Kiwfs;

Nghd;w fUkq;fSf;Fk; Mil cw;gj;jp Nghd;w fUkq;fSf;Fk; jd;dpaf;f my;yJ

miu jd;dpaf;fj; njhFjpfSf;F thA neUf;fy; njhFjpfisg; gad;gLj;JtJ

kpfTk; tpisjpwd;kpf;fjhFk; vd;gij cjhuzq;fhl;b tpsf;Ff.

 NkYk; mjpf tpir Njitg;gLk; fl;ll epu;khzj;Jiw ,ae;jpuhjpfSf;Fk; mjpf

tpir Njitg;gLk; jd;dpaf;f kw;Wk; miu jd;dpaf;f njhFjpfSf;Fk; jput

neUf;fy; gad;gLj;jg;gLk; vd;gij vLj;Jf;fhl;Lf.

 thA kw;Wk; jput tY CLflj;jypd; NghJ mKf;fk; %yk; Ntiy nra;tjw;fhf>

ntt;NtW tif ,af;fpfs; / Vtpfs; (actuator) gad;gLj;jg;gLk; vd;gij

tpsf;fg;glq;fspd; JizAld; tpsf;fkspf;Ff. (cjhuzk; : xw;iwr; nraw;ghl;L

cUis> ,ul;ilr;nraw;ghl;L cUis> Roy; tif Vtp> thA cwpQ;rp)

 jput tY CLflj;jYf;fhf xw;iwr; nraw;ghl;L> ,ul;ilr; nraw;ghl;L cUisg;

gad;ghl;bd; NtWghl;il xg;gPL nra;f.

 gha;k neUf;fy; njhFjpfspy; gha;kj;ijf; ifahs;tjw;fhf gy;NtW tifahd

thy;Tfs; gad;gLk; tpjj;ij tpsf;fg;glq;fspd; JizAld; tpsf;Ff. (2/2, 3/2, 5/

2 Nghd;w jpirf; fl;Lg;ghl;L thy;Tfs;)

 mt;tif thy;Tfspd; nrad;Kiwg; gad;ghL gw;wp mwpT+l;lk; nra;f.

 ntt;NtW thy;Tfs; %yk; gha;kq;fisf; fl;Lg;gLj;jp> cUisfs; ,af;fg;gLk;

tpjj;ij tpsf;fg;glq;fs; my;yJ tPbNahf; fhl;rpapd; (DVD) JizAld; tptupf;Ff.

 jput tY CLflj;jypd; NghJ Vw;gLfpd;w mKf;f tpuak; Gwf;fzpf;fj;jf;fnjdf;

fUjp cUisapd; cs;Ns MLjz;bd; gug;gsT  kw;Wk; gha;kk; %yk; toq;fg;gLk;

mKf;fj;jpw;Nfw;g mjd;%yk; gpuNahfpf;fj;jf;fjhd cr;r tpiriaf; fzpf;ff;$ba

tpjj;ij cjhuzq;fhl;b vLj;Jf;fhl;Lf.

 fPo;f;fhZk; cUtpy; fhl;lg;gl;Ls;s %ba njhFjpapy; Fiwe;j gug;gsTila

MLjz;bd;kPJ njhopw;gLk; Fiwe;j tpiria xU Gwj;jpy; gpuNahfpf;Fk; NghJ

mjpf gug;gsTs;s kw;iwa me;jj;jpy; mjpf ghuj;ij rkdpiyg;gLj;jyhk; vd;gij

tPbNahf; fhl;rp (DVD) my;yJ tpsf;fg;glq;fs; %yk; tpsf;Ff.
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F- Force - gpuNahfpf;fg;gLk; tpir
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 NkNy fhl;lg;gl;l njhFjpapd; nghwpKiw eak; gw;wpf; fzpg;gpLtjd; %yk; Vw;gLfpd;w
mD$yj; jd;ikia vLj;Jf; fhl;lTk;.

 Nkw;$wpa ,izg;igg; gad;gLj;jp gpur;rpidfisj; jPu;g;gjw;F khztu;fis <LgLj;jTk;.

gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words):

² xw;iwr; nraw;ghl;L cUis - single acting cylinder

² ,ul;ilr; nraw;ghl;L cUis - double acting cylinder

² Royp J}z;b/Vtp - rotory actuater

² ePupay; Nkhl;lu; - hydraulic motor

² thA cwpQ;rp - pneumatic sucker

² jpirf; fl;Lg;ghl;L thy;T - directional control valve

² nghwpKiw  eak; - mechanical advantage

jutpUj;jp cs;sPLfs; :

 thA kw;Wk; jputj; njhFjpfspd; njhopw;ghl;ilf; fhl;Lk; tPbNahf; fhl;rpfs; (DVD)

 thy;Tfs;> cUisfspd; cl;gFjpfisf; fhl;Lk; tpsf;fg;glq;fs; / khjpupfs;

 jput tY CLflj;jy; njhFjpapd; njhopw;ghl;ilf; fhl;lj;jf;f vspikahd khjpupAU

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 jput tY CLflj;jy;> kw;Wk; thA tY CLflj;jy; njhFjpfs; gad;gLk;

re;ju;g;gq;fisg; ngauply;

jput tY CLflj;jy;> thA tY CLflj;jy; njhFjpfspd; mD$yq;fs; kw;Wk;

gpujp$yq;fis xg;gpLjy;

 gha;k tY CLflj;jy; njhFjpfspd; thy;Tfs; kw;Wk; Vtpfspdhy; nra;Ak; fUkq;fis

tpsf;Fjy;

 toq;fg;gl;Ls;s tupg;glj;jpy; cs;slf;fg;gl;Ls;s Vtpfs; kw;Wk; thy;Tfisg; ngauply;

 toq;fg;gl;Ls;s vspa gpuNahfnkhd;wpw;Fg; nghUj;jkhd thA cUisiaAk; cupa

jpirf; fl;Lg;ghl;L thy;itAk; njupT nra;jy;.

Nkyjpf thrpg;gpw;fhf:

² Ranld. V. Giles, (2000), Fluid mechanics and hydralics, 2nd edition, McGraw -Hill book com-

pany - New York
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Nju;r;rp kl;lk;  4.4 : gha;k neUf;fy; nraypd;NghJ ghJfhg;G tpjpKiwfisg; gpd;gw;w

Ntz;bajd; Kf;fpaj;Jtj;ij cWjpg;gLj;Jthu;.

ghlNtisfs; : 04

fw;ww; NgWfs; :  gha;kk; neUq;fYf;F cl;gLk; NghJ  tpgj;J Vw;glj;jf;f tpjk;

gw;wpf; Nfl;lwpthu;.

² gha;kk; neUq;fYf;F cl;gLj;jg;gLk;; NghJ tpgj;Jf;fisj; jtpu;j;Jf;

nfhs;tjw;Fg;  gad;gLj;jpAs;s cj;jpfisg; ngaupLthu;.

² gha;kk; neUq;fYf;F cl;gLj;jg;gLk; NghJ cupa ghJfhg;G

tpjpKiwfisg; gpd;gw;Wthu;.

² gha;kg; nghwpfisg; gad;gLj;Jk;NghJ ghJfhg;G vy;iyia

kPwhjpUg;gjw;fhd topfis Nkw;nfhs;thu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

gha;kk; %yk; ahNjDk; xU Ntiyiar; nra;tjw;fhf mg;gha;kj;ij neUf;Fjy;

my;yJ CLflj;jy; mtrpakhFk;. vdpDk; njhFjpapdhy; jhf;Fg; gpbf;f Kbahj

msit tpl gha;kk; neUf;fg;gLkhapd; mit Nrkpj;J itf;fg;gl;Ls;s njhl;b> thy;T>

J}z;b> gk;gp> neUf;fp Foha;fs; kw;Wk; Foha;fs; ,izf;fg;gl;Ls;s ,lk; Nghd;wit

fod;W Nghf my;yJ ntbf;f ,lKz;L. mt;thW Vw;gLtjhy; ghuJ}ukhd tpgj;Jf;fs;

epfoTk; ,lKz;L. ,t;thwhd xU re;ju;g;gj;jpy;; Ml;fSf;Fk; nghwpfSf;Fk; Vw;glj;jf;f

ghjpg;Gf;fisj; jtpu;g;gjw;fhfg; gad;gLj;jpAs;s KiwfisAk; mt;thwhd nghwpfisg;

gad;gLj;JtJ gw;wp mwpT+l;lk; nra;tNj ,e;j Nju;r;rpkl;lj;jpd; %yk; vjpu;ghu;f;fg;gLtjhFk;.

 md;whlg; gzpfspy; gad;gLk; gha;k neUf;fy; nghwpfs;> mit gad;gLj;jg;gLk;

tpjk; Mfpatw;iw cUg;glq;fspd; thapyhfr; Rl;bf; fhl;Lf.

cjhuzk; : ePupay; / jput ahf;F / cau;j;jp  (hydraulic jack), thA neUf;fp (air
compressor), FspNuw;wp (refrigerator), tspr;rPuhf;fp (air conditioner), mKf;f

m L g ; G

(pressure cooker), ePu;g;gk;gp (water pump), Nkhl;lhu; thfd jLg;Gj;njhFjp
(motor car braking system )

 Nkw;gb njhFjpfspy; gad;gLj;jg;gLk; gha;k tiffis ,dq;fhzr; re;ju;;g;gkspf;Ff.

 mg;gha;kq;fs; njhLifailtjhy; Vw;glj;jf;f jdpegu; Mgj;Jf;fis / ghjpg;Gf;fisf;

fye;JiuahLf. (fz;> Njhy;)

 gha;kkhfg; gad;gLj;jg;gLk; jput vz;nza;fs; tOf;Fk; jd;ikAilajdhy;

epyj;jpy; rpe;jpf; fhzg;gLkhapd; tpgj;Jf;fs; epfof;$ba tha;g;Gf;fs; mjpfk;

vd;gij tpsf;Ff.

 gha;k mKf;fg; gk;gpfspy; mKf;fk; msit kPwp caUtijj; jtpu;f;FKfkhf>

gha;kk; Njitahd msTf;F mKf;fg;gl;l gpd;du; mKf;fg;gk;gp / neUf;fp

njhopw;gLtij epWj;Jtjw;fhfg;> gpuNahfpf;fg;gl;Ls;s cau;mKf;f njhluWfUtpapd;

njhopw;ghL gw;wp khztu;f;F mwpT+l;lk; nra;f.

 cau; mKf;fg; gha;kk; fsQ;rpag;gLj;jg;gl;Ls;s njhl;b> Foha;fs; kw;Wk;

nghUj;Jf;fs; ntbg;gjhy; Ml;fSf;F Vw;glf;$ba tpgj;Jf;fisj; jtpu;g;gjw;fhf>

gha;kj; njhFjpapy; cghakhf ,lg;gl;Ls;s mKf;f tpLtpg;G thy;T gw;wp mwpT+l;lk;

nra;f.

,jw;fhff; ifahsg;gl;Ls;s rpy nghwpKiwfs; fPNo fhzg;gLfpd;wd

- Nkhl;lu; thfd fjpu;j;jp %bapy; tpy; nghUj;jg;gl;Ls;s mKf;f epthuz thy;T
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(spring loaded pressure relief valve)

- mKf;f mLg;Gfspy; nghUj;jg;gl;Ls;s Rik jhq;ff;$ba mKf;f epthuz

thy;T (weight loaded pressure relief valve)

- cau;ntg;gepiyapy; cUfpg;NghFk; milg;ghd; tif (fusible plug)

- cau; mKf;fj;jpd;NghJ fod;W NghFk; tl;lj; jfl;Lg; gFjpiaf; nfhz;l

(rupture disc)  cUis

 nghwpfs;> cgfuzq;fspd; fhg;Gf; fhuzpfspd; Kf;fpaj;Jtj;ij tpsf;Ff.

   
jhqf; jj; ff; cr;r Rik

fhgG; f;fhuzp 
njhopw;gL Rik  

maximum allowable load
safty factor =

working load

 fhg;;Gf; fhuzp 1 ,Yk; $bf; fhzg;glNtz;Lnkd;gijf; ftdj;jpw; nfhs;f.

 fhg;Gf; fhuzp 1 ,w;F fpl;ba ngWkhdj;jpy;  fhzg;gLk; NghJ Mgj;J tpisAk;

rhj;jpak; cau;thdjhy; ,ad;w vy;yhr; re;ju;g;gq;fspYk; ghJfhg;Gf; fhuzpia

kpfTk; caupa  ngWkhdj;jpy; NgZtjhy; Mgj;J Vw;gLtij Fiwj;Jf; nfhs;s

KbAk; vd;gij typAWj;Jf.

 fhg;Gf; fhuzp ngWkhdj;ij Kiwaw;w tpjj;jpy; $ba ngWkhdnkhd;wpy;

NgZtjdhy; nghwp tprhykhjy;> cw;gj;jpr; nryT mjpfupj;jy; Nghd;w gpujp$yq;fs;

Vw;gLk; vd;gjpy; ftdk; nrYj;Jf.

 gha;kg; nghwpfs; gad;ghl;bd;NghJ fz; ftrk;> ifAiw> fhYiw> ghJfhg;Gg;

ghjzp> ghJfhg;G cil Nghd;wit mzpjypd; Kf;fpaj;Jtk; gw;wp mwpT+l;Lf.

 gha;k neUf;fy; njhFjpia xd;W Nru;f;Fk; NghJk; gad;gLj;Jk; NghJk;

gpd;gw;wg;glNtz;ba ghJfhg;G xOq;F Kiwfis tpgupf;f. (ghJfhg;G thy;Tfis

cupa Kiwapy; guhkupj;jy;> mtjhdj;Jld; ,Uj;jy;> jpUj;j Ntiyfspd;NghJ

njhFjpia nraypof;fr; nra;jy; mKf;f khw;wj;jpd; NghJ fhl;lg;gLk; mKf;fk;

njhlu;ghf epjKk; mtjhdkhf ,Uj;jy;)

gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words):

² fhg;Gf; fhuzp - safety factor

² mKf;f tpLtpg;G thy;T - pressure relief valve

² cau; mKf;f njhluW fUtp - high pressure cut-out

jutpUj;jp cs;sPLfs; :

 mKf;f mLg;G xd;wpDs; ePu; ,l;L mjid ntg;gNkw;Wk; NghJ Rikapl;L

mikf;fg;gl;Ls;s mKf;f tpLtpg;G thy;T njhopw;gLk; tpjj;ij khztUf;Ff;

fhl;Ltjw;fhf nghUj;jkhd tPbNahf; fhl;rp (DVD)> my;yJ xspg;glq;fs;

 Vida mKf;f tpLtpg;G thy;Tfspd; njhopw;ghl;ilf; fhl;Ltjw;Fg; nghUj;jkhd

tPbNahf; fhl;rp (DVD)

 tpy; my;yJ RikAila (spring loaded, weight loaded) thy;Tfs; jpwe;j mKf;fk;

XusT Fiwe;j gpd;du; kPz;Lk; %bf;nfhs;tijf; fhl;Ltjw;fhd tPbNahf; fhl;rp

(DVD) xspg;glq;fs;>

 cUfpg; NghFk; milg;ghd;> fpopjy; / KwpTj;jl;L (fusible plug, rupture disc) Mfpad

gpuNahfpf;fg;gl;Ls;sNghJ mKf;f vy;iy jhz;ba gpd;du; thy;itg; Gjpjhf

,lNtz;Lk; vd;gijj; njspthff; fhl;Lk; tPbNahf; fhl;rp (DVD) my;yJ

xspg;glq;fs;
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fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 mKf;fj; njhl;bfspYk; cgfuzq;fspYk; cs;s mKf;f tpLtpg;G thy;Tfis

,dq;fhzy;

 gha;kg; nghwpfisg; guhkupf;Fk; NghJ ghJfhg;G xOq;F Kiwfis tpgupj;jy;

 gha;k mKf;f gad;ghl;bd; NghJ ghJfhg;gpw;fhf gad;gLj;jpAs;s El;gKiwfisg;

ngauply;

 fhg;Gf; fhuzpapd; Kf;fpaj;Jtj;ij tptupj;jy;

 gha;kg; nghwpfs; my;yJ gha;k neUf;fy; njhFjpfisg; gad;gLj;Jk; NghJ

mtw;wpd; fhg;G vy;iy jhz;lhjpUf;f Ntz;bajd; Kf;fpaj;Jtj;ij tpsf;Ff.

Nkyjpf thrpg;gpw;fhf:

² Ranld. V.Giles, (2000), Fluid mechanics and hydralics, 2nd edition, McGr aw -Hill book

company - New York
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Nju;r;rp kl;lk;  4.5 : md;whlk; vjpu;nfhs;Sk; NtiyfSf;F ntQ;#up njhopw;ghl;ilg;

gad;gLj;Jk; rhj;jpag;ghl;il tprhupj;jwpthu;.

ghlNtisfs; : 03

fw;ww; NgWfs; :  rptpwpapd; nraw;ghl;il tpsf;Fthu;.

² ntQ;#upr; nraypd; NtWk; gpuNahfq;fis tprhupj;jwpthu;.

² ntQ;#upr ; nraiyg; gad;gLj;jp vspa cgfuzq;fisr;

nraw;ghLj;Jthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

ntQ;#upr; nraypidg; gad;gLj;jp cw;gj;jp nra;ag;gl;Ls;s vspikahd cgfuzq;fspd;

njhopw;ghl;il tpsf;FtJ ,jd; %yk; vjpu;ghu;f;fg;gLfpd;wJ.

khWgLk; tpl;lKs;s Fohnahd;wpd; Clhfg; gha;knkhd;W ghAk;NghJ Fohapd; tpl;lk;

Fiwthd ,lj;jpy; gha;kj;jpd; Ntfk; mjpfupg;gNjhL mjd; mKf;fk; FiwtilAk;.

mt;thW mKf;fk; FiwtilAk; ,lj;Jf;F> kw;WnkhU gha;kk; cwpQ;rg;gLjNy \ntQ;#upr;

nray;| vdg;gLfpd;wJ.

 ,jw ;fhd cjhuzq ;fshf > thfd fhgd ;Nru ;fUt pa pd ;  (carburetter

fhgNdw;wp)njhopw;ghL> vspikahd ifr;rptpwpapd; njhopw;ghL Nghd;wtw;iw

vLj;Jf;fhl;Lf.

 ntQ;#up nray; epfOk; tpjk; njhlu;ghd vspikahd tpsf;fj;ij ngu;Ndhypapd;

rkd;ghl;bd; (Bernoulli Equation) %yk; Kd;itf;Ff.

 Ntfkhfg; ghAk; thAj;jhiuapd; ghy; NtW gha;kk; <u;f;fg;gLk; tpjj;ij> vspa

ifr;rptpwpnahd;wpd; njhopw;ghl;ilj; Jizahff; nfhz;L vLj;Jf;fhl;Lf.

 tspapd; Ntfk; mjpfupf;Fk;NghJ cwpQ;rg;gLk; jput gha;kj;jpd; msT mjpfupg;gij

mtjhdpf;fr; re;ju;g;gkspf;Ff.

 cau; mKf;f tsp mlq;fpAs;s xU Fohia kw;WnkhU FohAld; ,izj;J>

ntw;wplg;gk;gpnahd;wpid mikf;Fk; tpjj;ij tpsf;Ff.

 ntQ;#up njhopw;ghL gad;gLj;Jk; NtWk; re;ju;g;gq;fis cjhuzq;fs; %yk;

tpsf;Ff. (cjhuzkhf Nkhl;lhu; thfd Nrit epiyaq;fspy; gpuNahfpf;Fk;

jputj;ij Nkhl;lhu; thfdj;jpy; kPJ Ntfkhf tprpwy;> ePu; toq;fy; njhFjpfspy;

ntQ;#up Fohiag; gad;gLj;jp ePu; ghAk; Ntfj;ij msj;jy;)

gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words):

² rptpwpj;Jtf;F - spray gun

² ngu;Ndhpapd; rkd;ghL - bernoulli's equation

² ntQ;#up - venturi

² fhgd; Nru; fUtp - carburetter

jutpUj;jp cs;sPLfs; :

 ntQ;#upapd; nraiyf; fhl;Ltjw;Fg; nghUj;jkhd tPbNahf; fhl;rp (DVD) /

tupg;glk;

 gad;gLj;jpf; fopj;j fhgd;Nru;fUtp (Carburetter)

 vspa ifr;rptpwp (Hand sprayer)
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fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 ntQ;#upr; nraiy tpsf;Fjy;

 ntQ;#upr; nraiyg; gad;gLj;jp cw;gj;jp nra;ag;gl;Ls;s cgfuzq;fis

,dq;fhzy;

 ehshe;j tho;f;iff; fUkq;fSf;fhf ntQ;#upr; nraiyg; gad;gLj;jj;jf;f tpjj;ij

cjhuzq;fSld; fhl;Ljy;

Nkyjpf thrpg;gpw;fhf:

² Ranld. V.Giles, (2000), Fluid mechanics and hydralics, 2nd edition, McGr aw -Hill book

company - New York
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Nju;r;rp kl;lk; 4.6: FspNuw;wy; nraw;ghl;bw;Fg; gha;k neUf;fiyg; gad;gLj;Jk; tpjk;

gw;wp tprhupj;jwpthu;.

ghlNtisfs; : 08

fw;ww; NgWfs; :  thA neUf;fy; FspNuw;wpapd; Fspu;j;jy; njhFjpapd; gpujhd ghfq;fisg;

ngaupLthu;.

² Fspu;j;jy; njhFjpapd; njhopw;ghl;il tpsf;Fthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

thA neUf;fy; FspNuw;wy; njhFjpfspd; gFjpfis mwpKfQ; nra;J mjd; mbg;gilg;

ghfq;fspd; njhopw;ghL gw;wp mwpT+l;lk; nra;tNj ,jd; %yk; vjpu;ghu;f;fg;gLfpd;wJ.

 tPl;by; gad;gLj;Jk; FspNuw;wp> mjd; njhopw;ghL vd;gd gw;wpa mwpit tpdtpf;

fye;Jiuahly; %yk; ghlg; gputrj;ijg; ngw;Wf; nfhs;sTk;.

 FspNuw;wpj; njhFjpnahd;wpy; ,Uf;f Ntz;ba Kf;fpa gFjpfis mwpKfQ;nra;f.

,q;F fPo;tUk; Kf;fpa gFjpfs; njhlu;ghf khjpuk; ftdQ; nrYj;JtJ NghJkhdJ.

mitahtd.

neUf;fp - compressor

xLf;fp - condenser

tpupT thy;T - expansion Valve

Mtpahf;fp - evaporator

 thA neUf;fy; FspNuw;wy; njhFjpnahd;wpy; gad;gLk; gha;kk; \Fspu;j;jp| (coolant).

vdg;gLk; Fspu;j;jpahf;fg; gad;gLj;jg;gLtJ kpff; Fiwe;j nfhjpepiy nfhz;l

Mtpg;gwg;Gs;s jputq;fs; (volatile liquid) MFk; vd vLj;Jf;fhl;Lf.

 FspNuw;wpj; njhFjpapy; Fspu;j;jpia neUf;Ftjw;fhfg; gad;gLj;jg;gLtJ \neUf;fp|

vdg;gij cWjpg;gLj;Jf. neUf;fpapdhy; Fspu;j;jp Mtpia khj;jpuNk neUf;fyhk;.

neUf;fpapdhy; Fspu;j;jpj; jputj;ij neUf;f KbahJ. neUf;fpapDs; jput epiyapy;

cs;s Fspu;j;jp cl; nry;tjhy; me;neUf;fp cile;J Nghf my;yJ Nkhl;lhu;

vupe;J Nghf ,lKz;L vd;gij khztUf;F tpsf;Ff.

 glj;jpw;fhl;bAs;sthW FspNuw;wpj; njhFjpapd; gFjp Foha;fs; %yk; xd;whfj;

njhLf;fg;gl;Ls;s tpjj;ijAk; Fspu;j;jp njhFjpapDs; ghAk; jpir mk;Gf;Fwpfshy;

fhl;lg;gl;Ls;sikiaAk; vLj;Jf;fhl;Lf.

 neUf;fpia te;jilAk;> Fiwe;j mKf;fKk; Fiwe;j ntg;gepiyAk; nfhz;l

Fspu;j;jp MtpahdJ> neUf;fpapdhy; cau; mKf;fj;Jf;F cl;gLj;jg;gLk;. mKf;fk;

caUk; NghJ mjd; ntg;gepiyAk; mjpfupf;Fk;. cau; mKf;fj;ijAk; cau;

xLf;fp/
(jputkhf;fp)

(condensor/
liquefier)

Mtpahf;fp

(Evaporator)

tpupT thy;T

(Expansion Valve)

neUf;fp

(compressor)
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ntg;gepiyiaAk; nfhz;l Fspu;j;jp MtpahdJ jputkhf;fpf;F / xLf;fpf;F

mDg;gg;gLk;. mq;F> Fspu;j;jp Mtpapy; mlq;fpAs;s ntg;gk; ePf;fg;gLtijAk;

mf;Fspu;j;jp Mtp jputkhf khWfpd;wikiaAk; tpsf;Ff.

 ,t;thW ntg;gk; ePq;FtJ #oypYs;s tspapd; %ykhapd; mt;thwhd xLf;fpfs; /

jputkhf;fpfs; tspapdhy; Fspu;j;jg;gLk; jputkhf;fpfs; / xUf;fpfs; vdg;gLk;

vd;gijAk; (air cooled condensors) ntg;gk; ePq;FtJ ePupd; %ykhapd; mt;tiff;

Fspuhf;fpfs; / xLf;fpfs; ePupdhy; Fspu;j;jg;gly;. jputkhf;fpfs; / xLf;fpfs; (water

cooled condensors) vd;gjidAk; tpsf;Ff.

 ,t;thwhf ntg;gk; ntspNaw;wg;gLtjd; %yk; jputkhf khwpa Fspu;j;jp> tpupT

thy;Tf;F mDg;gg;gLk;. tpupT thy;tpy; cs;s rpwpa Jthuj;jpd; Clhf>

Fspu;j;jpj;jputk; ghAk; NghJ mq;F fhzg;gLk;. cau; jlq;fy; fhuzkhf ghupa

mstpy; mKf;fk; FiwtilAk;. mt;thW mKf;fk; Fiwtile;j Fspu;j;jpj; jputk;>

Mtpahf;fpapd; Clhfr; nry;Yk;NghJ> ntg;gj;ij cwpQ;rp kPz;Lk; Fspu;j;jp Mtpahf

khWk;. ,f;Fspu;j;jp Mtp neUf;fpapdhy; kPz;Lk; mjpf mKf;fj;Jf;F cs;shf;fg;gLk;.

,r;nrad;Kiw Row;rpahf epfOfpd;wikahy; ,J FspNuw;wy; tl;lk; (refrigeration

cycle) vdg;gLfpd;wJ vd tpsf;Ff.

 FspNuw;wy; njhFjpapd; Mtp nry;Yk; Foha;fspd; tpl;lk; ngupaJ vd;gijAk;

jputk; ghAk; Foha;fspd; tpl;lk; rpwpaJ vd;gijAk; tpsf;Ff.

,aq;fpf; nfhz;bUf;Fk; FspNuw;wpnahd;wpy; xLf;fp / jputkhf;fpapd; (liquefier)

ntg;gepiy #oy; ntg;gepiyia tpl cau;thdJ vd;gijj; njhl;Lzur; nra;J

cWjpg;gLj;Jf. jputkhf;fpapd; ntg;gepiyahdJ> #oy; ntg;gepiyia tpl cau;thd

ntg;gepiyapy; fhzg;gLfpd;wikahy; mjpypUe;J #oYf;F ntg;gk; gupkhw;wkilAk;

tpjj;ij tpsf;Ff.

 NkYk;> FspNuw;wpnahd;wpd; Mtpahf;fpapd; (evaporator) ntg;gepiy> #oy;

ntg;gepiyia tplf; Fiwthdjhf ,Ug;gijj; njhl;Lzu;e;J cWjpg;gLj;jpf;nfhs;sr;

re;ju;g;gkspf;Ff. Mtpahf;fpapdhy; ntg;gk; mfj;JwpQ;rg;gLtjw;fhf mjd; ntg;gepiy

#oy; ntg;gepiyia tplf; Fiwthd kl;lj;jpy; Ngzg;gLjy; mtrpakhFk;.

 fPNo fhl;bathW FspNuw;ww; njhFjpapy; ,uz;L mKf;f tyaq;fs; cs;sd

vd;gij tpsf;Ff.

 jputkhf;fpfs; / xLf;fp mlq;fpa neUf;fpapypUe;J tpupT thy;T tiuapy; cau;

mKf;f tyak; (high pressure zone)

 Mtpahf;fpfs; tpupT thy;tpypUe;J kPz;Lk; neUf;fp tiuapy; jho; mKf;f

tyak; (low pressure zone)

 tPl;Lg;ghtidf; FspNuw;wpnahd;wpd; gFjpfisf; fhl;Lk; tupg;glk; %yk; fhl;rpg;gLj;jp>

xt;nthU gFjpapd; %yKk; nray epfo;fpd;w gw;wp khztu;f;F mwpT+l;lk; nra;f.

 tPl;Lg; ghtidf; FspNuw;wpfspy; gutyhfg; gad;gLj;Jk; epfu;khw;W (reciprocal)

kw;Wk; Roy; (rotary) tif neUf;fpfspd; FWf;F ntl;Lf;fisf; fhl;Lk;

tpsf;fg;glq;fs;> ifNaLfspd; JizAld; cl;fl;likg;G gw;wpj; njspTgLj;Jf.

 FspNuw;wp gad;ghl;bd;NghJ jpBnud kpd; fl;lzr; rpl;il tof;fj;jpw;F khwhf

mjpfupg;gjw;fhd fhuzk; (ntg;gf; fl;Lg;ghl;L thy;T cupa Kiwapy; nraw;glhik

fjtpd; ,wg;gu; ,izg;gpWf;fp (rubber beading) Nrjkile;J Fspu;r;rpahd thA

frptiljy;> Foha;fspy; JisNaw;gl;L Fspu; thA frpjy; Nghd;wd) gw;wpAk;

fye;JiuahlTk;.

 neUf;fp jahupf;fg;gl;Ls;s Kiwf;F Vw;g Kj;jpiuapl;l (hermatic type) tif> gFjp

Kj;jpiuapl;ltif (semi hermatic type) jpwe;j tif (open type) vd;wthW neUf;fpfs;
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tifg;gLj;jg;gl;Ls;s tpjj;ij epidT+l;Lf.

 Kj;jpiuapl;l tif

neUf;fpAk; kpd;Nkhl;lUk; kPsg;gOJghu;f;fKbahjthW xNu cNyhff;

ftrj;jpDs; nghUj;jg;gl;Ls;s neUf;fp Kj;jpiuapl;l tif neUf;fp (Hermatic

compressor) vdg;gLk; vd;gij tpsf;Ff.

 gFjp Kj;jpiuapl;l tif

cNyhff; ftrj;ijf; fow ;w p > neUf ;f piaAk; kpd ;Nkhl ;liuAk ;

gOJghu;f;fj;jf;fthW xNu cNyhff; ftrj;jpDs; nghUj;jg;gl;Ls;s neUf;;fp;

gFjp Kj;jpiuaplg;gl;l neUf;fp (Semi hermatic compressor) vdg;gLk; vd;gij

tpsf;Ff.

 jpwe;j tif

neUf;fpiaf; fow;wpg; gOJghu;f;ff;$bathW kpd;Nkhl;luhdJ neUf;fpf;F

ntspNa nghUj;jg;gl;Ls;s neUf;fptif jpwe;j tif neUf;fp (open type

compressor) vdg;gLk; vd;gij tpsf;Ff.

,q;F neUf;fpAk; kpd;Nkhl;lUk;> thu;r; nrYj;jp (belt drive) %yNkh Neub ,izg;G

(direct connect) %yNkh njhLf;fg;gl;Ls;sikia tpsf;Ff.

 Kj;jpiuapl;l> gFjp Kj;jpiuapl;l> jpwe;j tif neUf;fpfspd; mD$yq;fisAk;

gpujp$yq;fisAk; khztUld; fye;JiuahLf.

neUf;fpfspd; njhopw;ghl;bid mbg;gilahff; nfhz;L mtw;iw Kj;jpiuapl;l

tif> gFjp Kj;jpiuapl;l tif> jpwe;j tif vdg; ngaupl;Lf; fhl;Lf.

cjhuzk;:

- epfu;khw;W Kj;jpiuapl;l tif neUf;fp - reciprocating hermetic type

- Roy;> gFjp Kj;jpiuapl;l tif - rotory semi hermetic type

- epfu;khw;W> jpwe;j tif neUf;fp - reciprocating open type

gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words):

² Kj;jpiuapl;l tif - hermetric type

² gFjp Kj;jpiuapl;l tif - semi hermetric type

² jpwe;j tif - open type

² cau; mKf;f tyak; - high pressure zone

² jho; mKf;f tyak; - low pressure zone

jutpUj;jp cs;sPLfs; :

 ngw;Wf; nfhs;sg;gl;l Mtp neUf;fp FspNuw;wpj; njhFjpapd; tupg;glk; / tPbNahf;fhl;rp

 FspNuw;wpnahd;W

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 tPl;Lg;ghtidf; FspNuw;wpapd; Fspu;j;jy; njhFjpapd; gpujhd gFjpisg; ngaupLjy;

 tPl;Lg; ghtidf; FspNuw;wpapy; FspNuw;ww; nrad;Kiw epfOk; tpjj;ij tptupj;jy;

 FspNuw;wp gad;ghl;by; kpd; tpuakhjy;> tof;fj;jpw;Fkhwhd tifapy; mjpfupg;gjw;fhd
fhuzj;ij vLj;Jf;fhl;ly;

Nkyjpf thrpg;gpw;fhf:
² H. Adithan, S.C, Laroiya, (2002), Practical refrigeration and air conditioning, Wiley eastern

Ltd, Bombay (India)
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Nju;r;rp 5 : epymsit kw;Wk; kl;lk; fhzy; gw;wpa Nfhl;ghLfisf; Nfl;lwpthu;.

Nju;r;rp kl;lk;  5.1 : epy msitapd;  Nfhl;ghLfis (principles of  surveying) tpsf;Fthu;.

ghlNtisfs; : 06

fw;ww; NgWfs; :  epy msitia tiutpyf;fzg;gLj;Jthu;.

² ghlrhiyj; Njhl;lj;jpd; xU gFjpapd; kPJ mikAk; Gtp ,ay;Gfspd;

(fl;llk;> ghij Nghd;wd) rhu;ghd mikg;igf; fhl;lf;$ba khjpup

tiuglj;ij tiuthu;.

² KOg;gug;nghd;wpypUe;J rpW gFjp tiu msf;Fk; Nfhl;ghLfspd;

Kf;fpaj;Jtj;ij tpsf;Fthu;.

² VjhtJ xU ,lj;jpd; rhu;gsT mikit tiuG Kiwapy; fhl;Lthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

ve;jnthU epu;khz my;yJ nghwpapay; rhu;e;j nraw;ghl;Lf;Fk; epyj;jpd; vy;iy> mikT>
mjd; tbtk;> msT kw;Wk; mjd; kPJs;s ,aw;if mikTfs; kw;Wk; epue;jukhd
epu;khzpg;Gfspd; Gtp NtWghl;L ,ay;Gfs; Nghd;wit njhlu;ghd rupahd MNyhridfis
ngw;Wf; nfhs;tJ kpf Kf;fpakhFk;. ,jw;fhfg; gy;NtW mstPl;L Kiw kw;Wk;
cgfuzq;fisg; gad;gLj;jp epyj;jpd; kPJs;s juTfspd; rhu;gsthd mikit epu;zapj;Jf;
nfhz;l gpd;du; Fwpj;j msTj;jpl;lnkhd;wpd;gb mbg;gil epy msitj; jpl;lg;glk;
kw;Wk; tiuglk; vd;gd jahupf;fg;gLk;. mt;tbg;gil epymsit jpl;lg;glq;fis
mbg;gilahff; nfhz;L> epu;khzpg;G my;yJ nghwpapay; jpl;lg;glj;ij epu;khzpj;J
xOq;FgLj;JtJld;> mjd; gpd;du; mj;jpl;l epUkhzpg;ig ,ay;ghd jiuapd; kPJ
milahskpLjiy (setting out) cupa Kiwapy; Nkw;nfhs;s Ntz;Lk;.

 epyj;jpd; kPJs;s ,aw;ifahd mikTfs; (cjhuzkhf> MW> kiy) kw;Wk; kdpj
epUkhzpg;Gfs; (fl;llq;fs;> ghij) njhlu;ghff; fye;JiuahlTk;.

 Nkw;Fwpj;j jfty;fis tiuglnkhd;wpd; kPJ my;yJ epymsitj; jpl;lg;glnkhd;wpy;
cs;slf;f Ntz;bajd; mtrpaj;ij njspTgLj;Jf.

 tiuglnkhd;W my;yJ epymsitj; jpl;lg;glk; vd;gJ ,ay;ghd jiuapd;
nrq;Fj;njwpak; vd;gijj; njspTgLj;Jf.

 epu;khz kw;Wk; nghwpapay; nraw;ghLfSf;fhf cj;Njr epyg;gFjpnahd;wpw;fhd mbg;gil
epyj;jpl;lk; xd;wpd; Njitiaj; njspTgLj;Jf.

 epy msitj; jpl;lg;glnkhd;wpd; kPJ cs;slf;fg;gl;Ls;s jfty;fisf; fye;JiuahLf.
(cjhuzk;: tlf;F jpir> msTj;jpl;lk;> fhzpapd; mikT> gpuNtr topfs;> tbtk;>
gug;gsT> mz;ikapYs;s fhzpfspd; jfty;fs; kw;Wk; epyj;jpd; kPJs;s nghUl;fs;
Nghd;wd)

 tiuglnkhd;W my;yJ epy msitj; jpl;lg;glk; xd;wpidj; jahupf;Fk; NghJ ahjhapDk;
Xu; msTj;jpl;lg;gb tiutjd; mtrpaj;ijf; fye;JiuahlTk;.

 epy msit njhlu;ghd tiutpyf;fzkhdJ “epyj;jpd; kPJ mike;Js;s nghUs;fspd;
rhu;gsthd mikit mwpe;J nfhs;tJ njhlu;ghd mstPLfisg; ngWjYk;> me;j
mstPl;ilf;nfhz;L tiuglk; my;yJ epyj; jpl;lg;glj;ij tiujy; vd;gij tpgupf;Ff.

 msTj;jpl;lk; vd;gJ jiu kPjhd msT kw;Wk; tiuglnkhd;wpd; kPJ my;yJ
epyj;jpl;lg;glnkhd;wpd; kPJ my;yJ mstpilfSf;fpilapyhd njhlu;G vd;gijj;
njspTgLj;Jf.

msTj;jpl;lk; =
 tiuglk; / jpl;lglg; glj;jpd; kPjhd msT
  ,ay;ghd jiuapd; kPjhd msT

 epyj;jpl;lg; glk; my;yJ tiuglk; njhlu;ghd nghUj;jkhd msTj;jpl;lj;ijj; njupT
nra;Ak; Kiwia tpgupf;Ff.

 msTj;jpl;lj;ijf; fhl;lf;$ba Kiwfis tpgupj;Jf; $Wf.
- $w;W (cjhuzk;: 1 nrd;wpkPw;wu; 1 km vdf; nfhs;sg;gLk;)
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- gpd;dkhf my;yJ tpfpjkhf (cjh:1/1000> 1:1000)
- Neu;Nfhl;by; fhl;ly; 10 0 10 20 30 40 m

1 0 1 2 3 4 cm

 epyj;jpd; kPJ cs;s VjhtnjhU ,lj;jpd; mikitf; fhl;Lk; Kiw njhlu;ghd
mbg;gil tpsf;fnkhd;iwg; ngw;Wf;nfhLf;fTk;.
1. jdp mikT
kj;jpaNfhL x vdTk; fpwPd;tPr; kj;jpa (nel;lhq;F) NfhL y vdTk; nfhz;L Gtpapd;
Nfhs mikitg; glnkhd;wpd; kPJ ngw;Wf; nfhs;Sk; KiwiaAk; kw;Wk; mjd;
mikit tiutpyf;fzg; gLj;Jtjw;fhf mfyhq;F kw;Wk; nel;lhq;ifg; gad;gLj;Jfpd;w
KiwiaAk; njspTgLj;Jf.

2. rhu;gsthd mikT
epyj;jpy; mike;Js;s ve;jnthU Gs;spiaAk; njhlf;fg;Gs;sp vd;Wk;> mjw;F FWf;fhfr;

nry;Yk; tlf;F - njw;F Nfhl;bid  y mr;R vd;Wk;> fpof;F Nkw;Ff; Nfhl;bid x
mr;R vdTk; nfhz;L epu;khzpf;fg;gLk; Ms;$w;Wj; njhFjpf;F rhu;gsthf NtW xU
Gs;spapd; mikit tiutpyf;fzg;gLj;Jjy; rhu;gsthd mikitf; fz;lwpaj;
JizGupAk; vd;gij tpgupf;Ff.

 epyj;jpd; kPJ fhzg;gLk; nghUs;fspd; rhu;gsthd mikitj; jhnshd;wpy;
mz;zsthff; Fwpf;Fk; Kiwiaj; njspTgLj;Jf.

 epy msitapd; gpujhd Nehf;fk;  Fwpg;gpl;lnjhU epyg;gFjpnahd;wpd; fpilg;glj;ij
tiujyhFk; vd;gijj; njspTgLj;Jf.

 epyj;jpl;lg;glj;jpd; mbg;gilf; Nfhl;ghL kw;Wk; mjd; Njit gw;wp tupg;glk; thapyhf
tpsf;fpf; fhl;Lf.
1. KOikapypUe;J gFjpf;F mstpLjy;
2. epyj;jpy; fhzg;gLk; epiyahd ,U ,lq;fSf;Fr; rhu;gsthf> NtW xU ,lj;jpd;

rhu;gsthd miktpidf; fhl;Ljy;.

y(m)

x(m)

gpJUjhyfhiy

y (m)

x (m)
500000

500000

gpJUjhyfhiy

tlf;F
tlf;F

fpof;F

fpof;F

kj;jpa
NfhL

fpuPd;tPr;Rf; NfhL

tl Kid

njd; Kid

mfyhq;Ff;
Nfhzk;

nel;lhq;Ff;
Nfhzk;


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 ePs msTfs; ,uz;bd; %yk;

 xU ePs msT kw;Wk; Nfhz msT %yk;

 Nfhz msTfs; ,uz;bd; %yk;

 epiyf;Fj;Jj; J}uk;; %yk;

 gy;NtW vz;zf;fUf;fSf;F Vw;g epyj;jpl;lg;glj;ij tifg;gLj;jyhk; vd;gij cjhuzk;
%yk; tpsf;Ff.
 gad;ghl;bYs;s #oYf;F Vw;g
- epy msit
- ePukhdp msit

 Nehf;fj;jpw;F Vw;g
- nghwpapay; msit
- gpuNjrtpay; msit
- mfo;T msit

 gad;gLj;Jfpd;w cgfuzj;jpw;F Vw;g>
- rq;fpyp msit
- jpNahliyw;W msit

 fPNo Fwpg;gplg;gl;Ls;s tpNrl msit KiwfSf;Fj; Njitahd cgfuzq;fs;
njhlu;ghff; fye;JiuahLf.
- rq;fpyp msit
- jpNahliyw;W msit

juT

cp
1

cp
2

?

?

cp
1

cp
2

Fwpj;j jutpd; rhu;gstpyhd mikT

cp
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@
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gpujhd nrhw;fs; / vz;zf;fU:

² epy msit - land surveying

² rhu;gsT (njhlu;) mikT - relative position

² jpl;lk; - plan

²  KOikapypUe;J gFjpf;F msj;jy; - work from whole to part

² rq;fpyp msit - chain surveying

² jpNahliyw;W msit - theodolite surveying

² ePu; mstpay; msit - hydrographic surveying

² nghwpapay; msit - engineering surveying

² mfo;T msit - mine surveying

² gpuNjrtpay; msit - topographic surveying

² jiuapd; kPJ milahskply; - setting out

jutpUj;jp cs;sPLfs; :

² tiujy; cgfuzq;fs;

 ePsj;ij msf;Fk; cgfuzk; - msf;Fk; ehlh

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

² epymsitia tiutpyf;fzg;gLj;Jjy;.

 epy msitapd; mbg;gilf; Nfhl;ghLfis tpgupj;jy;

 nghwpapay; rhu;e;j tplaq;fSf;fhf epy msitiag; gad;gLj;Jk; re;ju;g;gq;fisg;

gl;baw;gLj;jy;.

 rpwpa epyg;gug;nghd;wpd; kPJs;s nghUl;fspd; rhu;gsT mikit xU jhspy; kPJ

gUkl;lhf tiue;J fhl;Ljy;.

 epiyahd ,U ,lq;fSf;F rhu;gsthd gpwpNjhu; ,lj;jpd; mikit mwpe;J

nfhs;tjw;fhf msTfisg; ngw;W mjd; mikitj; jhnshd;wpd; kPJ nghUj;jkhd

msnthd;wpy; fhl;Ljy;

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2017)> ve;jputpay; njhopDl;gtpay; V k; gFjp - epy

msit> ,yq;if

² N.N. Basak. (2010), Surveying and levelling, Mcgraw Hill Educaiton, India
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Nju;r;rp kl;lk;  5.2 : epy msitapd; NghJ gad;gLj;jg;gLfpd;w gy;NtW mstPL tiffis

(Types of measurements) Ak; mjw;fhfg; gad;gLj;Jfpd;w  cgfuzq;fisAk;

(Surveying instruments) ngaupLthu;.

ghlNtisfs; : 06

fw;ww; NgWfs; :  msitapd; jd;ikf;Nfw;g nghUj;jkhd msf;Fk; cgfuzq;fisg;

ngaupLthu;.

² fpil kw;Wk; epiyf;Fj;J jsq;fspd; Nfhzq;fisg; gad;gLj;jp>

ejpnahd;wpd; mfyj;ijAk; kunkhd;wpd; cauj;ijAk; fzpg;gpLthu;.

² ePsj;ijAk; Nfhzq;fisAk; mstpLk;NghJ Vw;glf;$ba tOf;fis

tptupg;ghu;.

² ahjhapDk; mstPl;Lr; nraw;ghLfspd;NghJ Vw;glf;$ba tOf;fis

,optsthf;Ftjw;Fg; gad;gLj;jf;$ba Kd;Ndw;ghLfis tptupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

ahjhapDk; epyg;gFjpnahd;wpd; epyj; jpl;lg;glnkhd;iw tiutJ njhlu;ghf Nfhz
kw;Wk; ePsk; njhlu;ghd msitg; ngw;Wf; nfhs;tJld; mjw;fhf gy;NtW tifahd
cgfuzq;fs; kw;Wk; Kiwfs; gad;gLj;jg;gLfpd;wd. ngUk;ghyhd re;ju;g;gq;fspy; ePsk;
njhlu;ghd thrpg;ig ngw;Wf; nfhs;tjw;F msT ehlh> rq;fpyp> ,yj;jpudpay; njhiyfhl;b
Nghd;w Neu; Kiwfs; gad;gLj;JtJld; mt;thwpy;yhj re;ju;g;gq;fspy; gpwpNjhu; J}uk;
kw;Wk; Nfhzj;ij mse;J jpupNfhzfzpj Kiw Nghd;w Neupy; Kiwfisg; gad;gLj;jp
cupa J}uk; fzf;fplg;gLk;. ,q;F Njitf;Nfw;g nghUj;jkhd cgfuzq;fs; kw;Wk;
Kiwfisg; gad;gLj;jpj; njupT nra;jy; kpf Kf;fpakhFk;.
 Nfhl;L mstPl;L tif kw;Wk; mtw;wpd; gad;ghLfis mwpKfQ; nra;f.

- fpilj; J}uk;
- epiyf;Fj;J J}uk;
- rha;Tj; J}uk;

 Neu;Nfhl;L mstPl;ilg; ngw;Wf; nfhs;Sk; Kiwia tpgupf;Ff.
- Neu; Kiw
- jpupNfhzfzpj fzf;fply; %yk;
- ,yj;jpudpay; Kiw

 Neu;Nfhl;il mstpLtjwfhfg; gad;gLj;j KbAkhd cgfuzq;fis mwpKfg;gLj;jp
mtw;iwg; gad;gLj;Jk; re;ju;g;gq;fis tpgupf;Ff.
    - msT ehlh - rq;fpyp - ,yj;jpudpay; J}ukhdp

 Neu;Nfhl;L mstPl;ilg; ngw;Wf; nfhs;tjdhy; khj;jpuk; vg;nghOJk; epyj;jpl;lg;glj;ij
tiua KbahJ vd;gij cjhuzq;fs; %yk; njspTgLj;Jf.
- Nfhz mstPl;bd; Kf;fpaj;Jtj;ij ntspf;nfhzu;f.

 Nfhz msit tifia cjhuzq;fs;
%yk; njspTgLj;Jf.
 nrq;Fj;Jf; Nfhzk;
- Vw;wf; Nfhzk;
- ,wq;ff; Nfhzk;

rha;Tj; J}uk;epiyf;Fj;Jj; J}uk;

fpilj; J}uk;

A

B
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 fpilf; Nfhzk;
- mff;Nfhzk; - Gwf;Nfhzk; - jpUk;gw; Nfhzk;

 Nfhz msTfspy; gad;gLj;Jgtw;iw cjhuzk; %yk; tpgupf;Ff.
 Nfhz mstPl;L cgfuzq;fis tupg;glk; / Jiz cgfuzq;fisg; gad;gLj;jp

mwpKfQ; nra;f.
         rha;Tkhdp  mupaj;jpirfhl;b   jpNahliyw;W

 Mnwhd;wpd; mfyk;> kunkhd;wpd; cauk;> ,U ,lq;fSf;fpilNaahd fpilj; J}uk;
vd;gtw;iw mstpLtjw;fhf jpupNfhz fzpj Kiwapy; gad;gLj;jg;gl;ltw;iw
fzf;fpLtjpy; <LgLj;Jf.

 mstPLfisg; ngw;Wf; nfhs;Sk; NghJ Vw;glf;$ba tOf;fisf; fye;JiuahLf.
- cgfuzq;fspd; tO (G+r;rpa tO> juq;fzpj;jy; tO> Nja;jy; tO)
- jdpahs; tO -(thrpg;G tO> gjpT nra;jypy; tO> ftdaPdk;)
- Rw;whly; rhu;e;j jhf;fk; fhuzkhf Vw;gLk; tO (ntg;gepiy NtWgl;Lf; fhzg;gLtjhy;
Vw;glf;$ba tO> mjpf fhw;W epiyik)

 tOf;fis ,optsthf;fpf; nfhs;tjw;fhfg; gad;gLj;Jk; Kiwfs; njhlu;ghff;
fye;JiuahLf.
- cgfuzj; juq;fzpj;jy;.
- cgfuzq;fis cupa juj;jpy; khj;jpuk; gad;gLj;Jjy;
- rupghu;j;jy; Kiwg; gad;ghL
- juTfis gjptjw;F Kd;du; kPz;Lk; guPl;rpj;Jg; ghu;j;jy;

 ngw;Wf; nfhs;sg;gl;l tOf;fs; nfhz;l mstPl;il epak #j;jpug; gad;ghl;bd; %yk;
jpUj;jpf; nfhs;s KbAk; vd;gijj; njspTgLj;Jf.
(,r; #j;jpuj;ij mwpKfQ; nra;jy; my;yJ fzf;fpLjy; mtrpakpy;iy)

gpujhd nrhw;fs; / vz;zf;fU:

² ePsj;ij msj;jy; - linear measurements

² msT ehlh - measuring tape

² rq;fpyp - chain

² jpupNfhzfzpj Kiw - trignometric method

² ,yj;jpudpay; Kiw - electronic method

² Nfhz mstPL - angular measurements

² epiyf;Fj;Jf; Nfhzk; - vertical angle

² fpilf;Nfhzk; - horizontal angle

² mff; Nfhzk; - interior angle

² Gwf; Nfhzk; - deflection angle

² jpirNfhs; (jpUk;gw; Nfhzk;) - bearing

² rha;Tkhdp - clinometer

t
t

t

t t1

2

5 4

3
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² mupaj; jpirfhl;b - prismatic compass

² cgfuz tO - instrumental error

² Rl;b tO - index error

² msT Nfhbly; tO (juq;fzpj;jy; tO) - graduation error

² jdpahsu; tO - human error

² thrpg;G tO - reading error

² gjpT nra;jypy; tO - booking error

² Rw;whly; rhu;e;j tO - natural error

² gbghu;j;jy; - calibration

² Nja;T tO - errors due to wear & tear

jutpUj;jp cs;sPLfs; :

² msT ehlh

 rha;T khdp

 jpNahliyw;W

 jpir fhl;b

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

² ePsk;> Nfhzk; vd;gtw;iw msg;gjw;Fg; gad;gLj;Jk; cgfuzq;fs;> Kiwfs;> mtw;wpd;

gpuNahfq;fs; Mfpa tplaq;fis cs;slf;fpa rpw;NwL (booklet) xd;iwj; jahupj;jy;.
 ePsj;ij msg;gjw;F Neubahd Kiwiag; gad;gLj;j Kbahj eilKiwr;

re;ju;g;gq;fisg; ngaupl;L> khw;W Kiwapy; me;ePsj;ij mstpl;Lf; fzf;fpLk; Kiwia

tpgupj;jy;

 jug;gl;Ls;s mstPLfisg; gad;gLj;jp Mnwhd;wpd; mfyk;> kunkhd;wpd; cauk;

vd;gtw;iwf; fzf;fpLjy;.

 gy;NtW Nfhz tiffis mwpKfQ; nra;J mtw;wpd; gpuNahfq;fis tupg;glq;fs;

%yk; tpgupj;jy;

 rha;Tkhdpnahd;wpid mikj;J> mjidg; gad;gLj;jp epiyf;Fj;Jf; Nfhzj;ij msj;jy;

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2017)> ve;jputpay; njhopDl;gk; V k; gFjp - epy
msit> ,yq;if

² N.N. Basak. (2010), Surveying and levelling, Mcgraw Hill Educaiton, India
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Nju;r;rp kl;lk;  5.3 : rq;fpyp msit Kiwiag; gad;gLj;Jthu;.

ghlNtisfs; : 10

fw;ww; NgWfs; :  rq;fpyp mstPl;bd;NghJ fhzpnahd;iw gy Kf;Nfhzpfshfg; gpupj;Jf;

nfhs;tjd; Kf;fpaj;Jtj;ij tpsf;Fthu;.

² rq;fpyp mstPl;bd; NghJ gpd;gw;w Ntz;ba gbKiwfis xOq;F

Kiwg;gb tpgupg;ghu;.

² rq;fpyp mstPl;ilg; gad;gLj;jp rpwpa epyg;gFjpnahd;iw mse;J

mjd; epyj; jpl;lg;glj;ij xOq;F nra;thu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

ahjhapDk; epyg; gFjpnahd;iw msg;gjw;fhfg; gad;gLj;Jk; vspa> gioa kw;Wk;
rupahd Kiwahf rq;fpyp msit Kiwiaf; Fwpg;gplyhk;. ,q;F fpilf;Nfhl;lsT
khj;jpuk; gad;gLj;jg;gLk;. mjdhy; epyg;gFjp kPJ Kf;Nfhzq;fs; rpytw;iw Vw;gLj;jpf;
nfhs;tNjhL Fj;jsT Kiw %yk; gy;NtW juTfspd; rhu;gsT msT epu;zapf;fg;gLfpd;wJ.

 Neu;Nfhl;L msit khj;jpuk; gad;gLj;jp mstPnlhd;iw Nkw;nfhs;s KbAk; vd;gij
typAWj;jTk;. mq;F epyg;gFjp kPJ Kf;Nfhzq;fis mikj;Jf;nfhs;tjd; mtrpaj;ij
tupg;glq;fspd; cjtpAld; njspTgLj;Jf.

 Kf;Nfhzk; mikj;jyhdJ epy mstPl;bd; nghOJ gad;gLj;jg;gLk; Kiwia tpsf;fpf;
$wTk;. ,q;F Kiwahfj; jahupf;fg;gl;l Kf;Nfhzj;ij mikj;jypd; Kf;fpaj;Jtj;ij
tpgupf;Ff.

 jiuapd; kPJs;s juTfis epyj;jpl;lg;glj;jpd; kPJ Fwpg;gjw;fhf> Fj;jsitg; ngw;Wf;
nfhs;tJ vjw;fhf vd;gij tpgupj;J mtw;iwg; ngw;Wf; nfhs;Sk; re;ju;g;gk; kw;Wk;
mq;F ngw;Wf; nfhs;s Ntz;ba mstPLfs; njhlu;ghff; fye;JiuahlTk;.
1. Neu;Nfhz Fj;jsT

  2. rupTf; Fj;jsT

 epy msitapd;NghJ> mjw;fhf tpNrlkhd fsg;gjpNtl;bd; Kf;fpaj;Jtj;ijj;
njspTgj;jp> ngw;Wf; nfhs;Sk; mstPLfis fsg;gjpNtl;by; ,ul;ilf; Nfhl;L Kiwiag;
gad;gLj;jpf; Fwpj;Jf; nfhs;Sk; Kiwia tpgupf;Ff.

 rq;fpyp msitapy; gad;gLj;Jk; cgfuzq;fis khztiuf; nfhz;L gl;baw;glj;Jf.
 rq;fpyp msit Kiwiag; gad;gLj;jpr; rpwpa fhzpnahd;iw msf;Fk; tpjj;ij

nra;Kiwr; nraw;ghnlhd;wpd; %yk; tpsf;fTk;.

Fj;jsT
J}uk;

mstPl;Lf;
NfhL
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- gpuNjrj;ijg; guprPypj;J Kf;fpa jfty;ffisg; gUkl;lhd glnkhd;wpy; cs;thq;fr;
nra;jy;

- KOikapypUe;J gFjpf;F msf;Fk; Nfhl;ghl;bw;F mikthfTs;s jiuapd; kPJ
Kiwahfj; jahupj;j Kf;Nfhzq;fis mikj;Jf; nfhs;tjw;Fj; Njitahd gpujhd
msit epiyak; mbj;jsf;NfhL> gpujhd msitf; NfhL Mfpatw;Wf;Fg;
nghUj;jkhd ,lj;ijj; njupT nra;jy;.

- me;j ,lq;fspd; gUkl;lhd mikitg; gUkl;lhd Fwpgpd; Nky; milahskpl;L
ku my;yJ rPnke;J Kisfs; %yk; jiuapd; kPJ milahskpLjy;.

- mstPl;bd; tOtw;w jd;ikiag; guprPypg;gjw;fhf rfy Kf;Nfhzq;fspdJk; epUzaf;
Nfhl;ilg; gad;gLj;Jjy;

- Kf;Nfhzpfspd; gf;fq;fspd; ePsk; kw;Wk; jiuapd; kPJ cs;s juTfs; njhlu;ghf
mstPLfisg; ngw;W mtw;iwf; fsg;gjpNtl;by; gjpjy;

 A4 fljhrpapy; fhzpapd; epyj;jpl;lg;glj;ij tiuAk; Kiwia tpgupf;Ff.
- kpfTk; nghUj;jkhd mstPl;ilj; njupT nra;jy;
- %y / mbj;jsf; Nfhl;ilg; nghUj;jkhd Kiwapy; tiujy;.
- kw;iwa msTf; NfhLfisAk; tiue;J Kf;Nfhzj;ijg; G+uzg;gLj;Jjy;
- epUzaf; Nfhl;bd; ePsj;ijg; gad;gLj;jp mstPl;bd; tOtw;w jd;ikiag; guPl;rpj;jy;
- ngw;Wf; nfhs;sg;gl;l Fj;jsT %yk; jiu kPJs;s juTfisf; Fwpj;jy;
- Jizj; juTfis (msTj;jpl;lk;> tlf;F jpir> vy;iy tpguk;> Ml;fspd; ngau;>

jpfjp) cs;slf;fp jpl;lj;ijg; G+uzg;gLj;Jjy;
 rq;fpyp msit Kiwapy; Vw;glf;$ba tOf;fs; kw;Wk; eilKiwr; rpf;fy;fisf;

fye;Jiuahbg; gl;baw;gLj;jr; nra;f.
 tOf;fis ,optsthf;fpf; nfhs;tjd; Kf;fpaj;Jtj;ij tpsf;fp mjw;fhfg;

gad;gLj;jf;$ba cghaq;fis tpgupf;Ff.
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 rq;fpyp msitiag; gad;gLj;jf;$ba kw;Wk; gad;gLj;j Kbahj re;ju;g;gq;fisf;
fye;JiuahLf.

 xU mstPl;L Kiw vd;w tifapy; rq;fpyp msit Kiw jw;fhyj;jpy; gutyhfg;
gad;gLj;jhikf;fhd fhuzpfisf; fye;JiuahLf.

gpujhd nrhw;fs; / vz;zf;fU:

² Kf;Nfhz Kiwg;gLj;jy; - traingulation

² Fj;jsT - offset

² fsg;gjpNtL - field book

² mstPl;ilf; (juT) Fwpj;jy; - data recording

² Gyq;fhzy; - reconnaissance

² gUkl;lhd Fwpg;G - prospection diagram

² gpujhd msit epiyak; - main survey station

² Jiz msit epiyak; - subsidiary station

² nrq;Fj;jsT - perpendicular offset

² rupTf;Fj;jsT - oblique offset

² Kis (ku/rPnke;J) - peg

² tupirg;gLj;Jk; Nfhy; - surveying pole

² Jizj;juT - marginal information

² epUzaf; NfhL - check line

² ed;dpiy Kf;Nfhzk; - well conditioned traingle

² mbj;jsf;NfhL / %yf;NfhL - base line

² ,ul;ilf; Nfhl;Lg;gjpT - double line recording method

² vy;iy tpguzk; - boundary description

jutpUj;jp cs;sPLfs; :

² 50 m cUf;F msT ehlh

 20 m cUf;F msT ehlh

 tupirg;gLj;Jk; Nfhy;fs;

 Kisfs;

 fsg;gjpNtL

 tiuAk; cgfuzq;fs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

² rq;fpyp msitAk; mjd; mbg;gilfSk; vDk; ngaupy; rpw;Nwnlhd;iwj; jahupj;jy;

 rq;fpyp msit %yk; rpwpa fhzpnad;iw mse;J mjd; epyj;jpl;lg;glj;ijg;

nghUj;jkhd mstpilapy; tiue;J Kd;itj;jy;

 rq;fpyp msitapd; mD$yq;fs;> gpujp$yq;fis xg;gpLjy;

 rq;fpyp msitiar; nray;Kiwahfg; gad;gLj;jf;$ba re;ju;g;gq;fisg; gl;baw;gLj;jy;

 jw;fhyj;jpy; rq;fpyp msitiag; gutyhfg; gad;gLj;jhikf;fhd fhuzq;fis

Kd;itj;jy;

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2017)> ve;jputpay; njhopDl;gk; V k; gFjp - epy
msit> ,yq;if

² N.N. Basak. (2010), Surveying and levelling, Mcgraw Hill Educaiton, India
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Nju;r;rp kl;lk; 5.4 (kl;lq;fhzy; (levelling) njhlu;ghd mbg;gil tplaq;fisj; Njbawpthu;.

ghlNtisfs; ( 06

fw;ww; NgWfs; ( ² kl;lq;fhzy; vd;gjid tiutpyf;fzg;gLj;Jthu;.

² epyj;jpd; cauk; njhlu;ghd mstPLfisg; gad;gLj;Jk; re;ju;g;gq;fis

tptupg;ghu;.

² epu;khz Ntiyfspd;NghJ epyj;jpd; cauk; njhlu;ghd mstPLfisg;

gad;gLj;j Ntz;bajd; Kf;fpaj;JTj;ij tpsf;Fthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

epyj;jpd; kPJs;s ,lq;fs;> ntt;NtW cau kl;lq;fspy; mike;Js;sd. ntt;NtW

,lq;fspy; khw;wpa ,t;Tau kl;lq;fspd; ngWkhdq;fisr; ruhrupf; fly;kl;lj;jpw;Fr;

(MSL) rhu;gsthf my;yJ NtW vNjr;irahd xU kl;lj;Jf;Fr; (arbitrary Level) rhu;ghff;

fzpg;gjw;fhd thrpg;igg; ngw;Wf; nfhs;tNj kl;lq;fhzy; (levelling) vdg;gLk;. tpNrlkhf

nghwpapay; rhu;e;j tplaq;fspd;NghJ gy;NtW ,lq;fspy; cauj;ij fzpg;gpLjyhdJ

fl;lhakhfr; nra;ag;gLk; XU msitf; fUkkhtJld; ,t;thW ngw;w thrpg;igf;

fhl;Ltjw;fhf> rkTauf; Nfhl;Lg;glk;> neLf;F ntl;L> FWf;F ntl;L Nghd;w Kiwfs;

nghJthfg; gad;gLj;jg;gLk;.

 nghwpapay; kw;Wk; epu;khzpg;Gj; njhopDl;gj;Jiwapy; epyj;jpd; cauk; njhlu;ghd

mstPL Kf;fpaj;Jtk; ngWtJ gw;wp khztu;fSld; fye;JiuahlTk;. (cjhuzk;

ngUe;njUf;fs; ePu;g;ghrd top> fl;ll epu;khzk;)

 kl;lq;fhzy; gw;wpa tiutpyf;fzj;ij (defenition of levelling) Kd;itj;J mjid

tpgupf;f.

 cauk; gw;wpa mstPLfisg; gad;gLj;Jk; re;ju;g;gq;fis Kd;itg;gjw;F

khztu;fSf;F ,lkspf;fTk;. mr;re;ju;g;gq;fs; gw;wp khztu;fSld; fye;JiuahlTk;.

 jPu;j;j cauk; gw;wpa mstPLfis tiughff; fhl;lf;$bathW ntt;NtW Kiwfs;

gw;wp mwpKfQ; nra;J mtw;iwj; jahupf;Fk; Kiwfs; gw;wpa fUj;Jf;fisr;

RUf;fkhf Kd;itf;fTk;

1. rkTauf; Nfhl;Lg;glk; (contour map)

2. neLf;F ntl;L (longitudunal section)

3. FWf;F ntl;L (cross section)

4. Fwpg;gpl;l / Kf;fpa Gs;spfspd; cauk; (spot heights)

 kl;lq;fhZk;NghJ gad;gLj;jg;gLk; nrhw;fspd; fUj;Jf;fis mwpKfQ; nra;tjw;fhfj;

Njitahd re;ju;g;gq;fspy; tpsf;fg;glq;fisg; gad;gLj;jTk;.

- kl;lNkw;gug;G - Kw;ghu;it - jw;fhypf gPlf;Fwpfs;

- khWk; Gs;sp - Fkpopf; Fohapd; mr;R - fpilj;jsk;

- ,ilg;ghu;it - gPlf;Fwpfs; - Ftpar; nra;jy;

- njhiyfhl;bapd; mr;R - ruhrupf; fly;kl;lk; - gpw;ghu;it

- jPu;j;j kl;lk; - cgfuzj;jpd; cauk;

- Neu;tupirahf;fw; NfhL (ghu;itf;NfhL)

- tPo;r;rp - vOr;rp - epiyf;Fj;Jj;jsk;
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 kl;lq;fhzYf;Fj; Njitahd cgfuzq;fis mwpKfk; nra;f.

- kl;lq;fhzy;fUtp (njhiyfhl;b> Fkpopkl;lk;> FWf;F kapupio> ghj jpUfp

- Kf;fhyp

- kl;lf;Nfhy;

- msf;Fk; ehlh

,t;Tgfuzq;fs; ngWkjpkpf;fit vdf; Fwpg;gpl;L cgfuzq;fspd; ghJfhg;gpw;fhfg;

gad;gLj;Jk; El;gKiwfis vy;yhr; re;ju;g;gq;fspYk; gpd;gw;w Ntz;Lk; vd;gij

mwpTWj;jTk;.

gpujhd nrhw;fs; / vz;zf;fU (Key words):

² kl;lq;fhzy; - levelling

² ruhrupf; fly;kl;lk; - Mean Sea Level (MSL)

² rkTauf; NfhL - contour map

² neLf;Fntl;L$nel;lhq;F$epytpupntl;L - longitudinal section

² FWf;F ntl;L - cross section

² Kf;fpa Gs;spfspd; cauk; - spot height

² kl;lNkw;gug;G - level surface

² fpilj;jsk; - horizontal surface

² epiyf;Fj;Jj;jsk; - vertical surface

² xLq;fpa$jPu;j;j$khw;wpa kl;lk; - reduced level

² gPlf;Fwp - bench mark

² rkhe;juf; NfhL - parallel line

² njhiyfhl;bapd; mr;R - axis of the telescope

² Fkpopf; Fohapd; mr;R - axis of the tube bubble

² gpw;ghu;it - back sight

² Kw;ghu;it - fore sight

² ,ilg;ghu;it - intermediate sight

² khWk; Gs;sp - changing point

² cgfuzj;jpd; cauk; - height of the Instrument
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² Ftpar;nra;jy; - focussing

² vOg;gk; - rise

² tPo;r;rp - fall

² kl;lq;fhz; cgfuzk; - level instrument

² kl;lf;Nfhy; - levelling staff

² kl;lNtL - level book

² FWf;F kapupio - cross hairs

² ghj jpUfp - foot screws

² Kf;fhyp - tripod

² Neu;tupirahf;fw; NfhL(ghu;itf;NfhL) - line of collimation

jutpUj;jp cs;sPLfs; :

 tiuGj;jhs; kw;Wk; tiujy; cgfuzq;fs;

 kl;lk;fhz; fUtp

 Kf;fhyp

 kl;lf;Nfhy;

 kl;lNtL

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 epu;khzr; nraw;ghLfspy; epyj;jpd; rhu;gsthd cauj;ijg; ngwhj gl;rj;jpy;

vOfpd;w eilKiwfisg; gpur;rpidfis Kd;itj;jy;

 epyj;jpd; rhu;gsthd cauj;ijg; gad;gLj;jpr; nra;ag;gLfpd;w nghwpapay; rhu;e;j

tplaq;fisg; gl;baw;gLj;jy;

 cauk; gw;wpa juTfisg; gy;NtW Kiwfs; %yk; tiuGuPjpahff; fhl;Ljy;

 kl;lq;fisg; ngWk;NghJ cgNahfpf;fg;gLk; nrhw;fspd; fUj;Jf;fis mwptjw;F

gUkl;lhd Fwpg;G / glq;fis Kd;itj;jy;

 kl;lq;fisg; ngWtjw;Fg; gad;gLj;Jk; cgfuzq;fSf;fhd khjpupiaj; jahupj;jy;

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2017)> ve;jputpay; njhopDl;gk; V k; gFjp - epy
msit> ,yq;if

² N.N. Basak. (2010), Surveying and levelling, Mcgraw Hill Educaiton, India



77 Mrpupau; topfhl;b

nghwpapay; njhopDl;gtpay;juk; - 13

Nju;r;rp kl;lk;  5.5 : FWfpa ghijg ;gFjp nahd ;w pd ; neLf ;F ntl ;nlhd ;iw

xOq;FgLj;Jtjw;F kl;lk; fhzy; Nfhl;ghl;ilg; gad;gLj;Jthu;.

ghlNtisfs; : 10

fw;ww; NgWfs; :  FWfpa ghijg; gFjpnahd;wpd; neLf;F ntl;il tiutjw;fhd

thrpg;igAk; mstPl;ilAk; ngWthu;.

² ngw;Wf; nfhz;l mstPLfisf; Fwpg;gjw;fhd kl;lk;; fhzy; Vl;Lg;

gf;fnkhd;iwj; jahu;nra;thu;.

² FWfpa ghijg; gFjpnahd;wpd; neLf;F ntl;il tiuGj; jhspy;

fhl;Lthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

epyj;jpd; kPJs;s gy;NtW ,lq;fspy; ruhrup fly;kl;lj;jpypUe;J my;yJ NtW vNjr;irahd
mstPLfisr; rhu;gsthfg; ngw;Wf; nfhs;Sk; cauk; gw;wpa mstPLfis epu;khzj;
njhopDl;gj;jpNy tpNrlkhfg; ghij epu;khzpg;Gg; gzpfs;> fl;ll epu;khzpg;Gfspy;
Kf;fpaj;Jtk; tha;e;jJ. Fwpg;gpl;lnthU ghijf;fhd cj;Njrj; jpl;lj;jpidj; (proposed
plan) jahupf;Fk; NghJ mg;gpuNjrj;jpd; rkTauf; Nfhl;Lg;glj;ij mbg;gilahfg;
gad;gLj;Jthu;. mjd; gpwF cj;Njrj;jpl;lj;jpd; kj;jpa Nfhl;Lld; (center line) mg;gpuNjrk;
cs;slq;Fk; tifapy; kl;lk; njhlu;ghf msitiag; ngw;Wf; nfhs;tJld; kj;jpa
Nfhl;bD}lhfg; ngw;Wf; nfhz;l kl;l msTfspd; %yk; mjd; neLf;Fntl;L jahu;
nra;ag;gLk;.

 ghijnahd;wpw;fhd cj;Njrj; jpl;lj;ijj; jahupf;Fk; NghJ epyj;jpd; cauk; njhlu;ghd
mstPLfspd; Kf;fpaj;Jtk; gw;wp khztu;fSf;F cjhuzq;fSld; tpsf;fTk;;.

 Fwpg;gpl;l ghijnahd;wpd; gFjpapd; neLf;Fntl;ilj; jahu; nra;tjw;Fj; Njitahd
mstPLfisg; gw;wpf; fye;JiuahLf.
- fpilj;J}uk; (horizontal distance)
- jPu;j;j cauk; (reduced height)

 cupa nray;Kiwr; nraw;ghl;il Muk;gpg;gjw;F Kd; kl;lq;fhzw; fUtpapd; (level
instrument) gFjpfspd; nraw;ghLfis tpsf;fTk;.
- njhiyfhl;b(telescope)
- tl;l kl;lk; (circular level)
- kl;lq;fhz; jiy(levelling head)
- Kf;fhyp(tripod)

 cgfuzj;ijj; jw;fhypfkhfr; rPuhf;Fk; (temporary adjustments) Kiwia tptupf;fTk;.
- fUtpia epiyg;gLj;jy;
- fUtpia kl;lk; nra;jy;
- gutad;ikia ePf;Fjy;

 kl;lkhf;Fq; Nfhy; (leveling staff) gad;gLj;Jk; NghJ mjd; thrpg;igg; ngw;Wf; nfhs;Sk;
NghJ ftdj;jpy; nfhs;s Ntz;ba tplaq;fisf; fye;JiuahlTk;. thrpg;igg; ngWk;
Kiwia tpsf;fTk;. thrpg;igg; ngWk; re;ju;g;gj;jpy; kl;lkhf;Fk; Nfhiy epiyf;Fj;jhf
itg;gjd; Kf;fpaj;Jtj;ijf; ftdj;jpy; nfhs;sTk;. mt;thW ,y;yhj gl;rj;jpy;
Vw;glf;$ba Fiwfs; gw;wpf; fye;JiuahlTk;.

 kl;lq;fhzy;  nraw;ghl;bd;NghJ ngwg;gLk; thrpg;igf; Fwpj;Jf; nfhs;Sk; Kiwia
tpgupf;fTk;. cjh:

kl;lk;

fhZk;

epiyak;
(Station)

gpw;ghu;it

thrpg;G

(Back sight
reading)

,ilg;ghu;it

thrpg;G

(Intermediate
sight reading)

Kd;ghu;it

thrpg;G

(Fore sight
reading)

vOg;gk;

(Rise)

tPo;r;rp

(Fall)

jPu;j;j

kl;lk;

(Reduced
Level)

Fwpg;G

(Remarks)

1

2

3

1.535

1.430

2.350

0+000

0+010

0+020
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 kl;lq;fhzy; NfhL vg;NghJk; gPlf; Fwpapy; my;yJ jw;fhypf gPlf; Fwpapy; Muk;gpj;J
kw;WnkhU gPlf;FwpapNyh my;yJ Muk;gpj;j ,lj;jpNyh Kbj;jy; Ntz;Lk; vd;gij
tpsf;Ff. ,jd; Nehf;fk; kl;lq;fhzy; nrad;Kiwapd; ,Wjp gpioapd;ikiaf; fz;lwpjy;
vd;gij tpsf;Ff.

 ahNjDk; FWfpa ghijg;gFjpnahd;wpidj; (road segment) njupT nra;J mjd; kj;jpa
Nfhl;bd; kPJ Muk;g ,lj;ij Gs;sb (x) %yk; milahskpLf. mt;tplj;jpypUe;J
kj;jpa Nfhl;bd; kPJ rpy ,lq;fspy; (10m J}uq;fspy;) Gs;sbapl;Lj; jiuapd; kPJ
milahskpLf.

 kl;lk; fhz; cgfuzj;ij ghijapy; eLf;Nfhl;bd; kPJ itg;gJ njhlu;ghd eilKiw
,lu;ghl;il tptupj;J mjw;fhff; ifahsj;jf;f XU Kw;ghJfhg;G cj;jp Fwpj;Jf;
fye;JiuahLf.

 ,ilg;ghu;it thrpg;Gf;fisg; ngWtjd; mtrpaj;ij tpsf;Ff.
 kl;lq;fhZk; cgfuzj;ij ,lg;gLj;Jtjw;Fg; nghUj;jkhd Xu; ,lj;ijj; njupT

nra;J cgfuzj;ijj; jw;fhypfkhf ,lg;gLj;Jk; tpjj;ij kPs epidT+l;Lf.
 3 my;yJ 4 kl;lq;fhz; ,lq;fSf;fhf thrpg;Gf;fisg; ngWk; tpjj;ijAk; gjpT

nra;Ak; tpjj;ijAk; tpsf;Ff.

 xU kl;lq;fhz; epiyaj;jpypUe;J xl;Lnkhj;j kl;lq;fhz; Nfhl;Lf;Fupa mstPLfisg;
ngw KbahJ vd;gij tpsf;fp gupfhu topahf cgfuzj;ij Kd;Nd nfhz;L nry;tjd;
mtrpaj;ij tpsf;Ff. ,q;F NtW ghu;itf; Nfhl;Lld; nraw;gl Ntz;b Vw;gLk;
vd;gij tpsf;fp mg;ghu;itf; NfhLfs; ,uz;ilAk; xd;Wld; xd;W ,izg;gjw;fhf
Kjyhk; ghu;itf; Nfhl;by; kl;lq;fisg; ngw;w ,Wjp ,lj;Jf;fhf ,uz;lhtJ ghu;it
Nfhl;bd; %yKk; kl;lq;fisg; ngw Ntz;Lk; vd tpsf;Ff.

 ,t;thwhf Kw;ghu;it> ,ilg;ghu;it> gpw;ghu;it Mfpad %yk; kl;lf;Nfhl;bd; kPJs;s
vy;yh kl;lq;fhz; ,lq;fSf;fhfTk; thrpg;Gf;fisg; ngWk; tpjj;ij tpsf;Ff. NkYk;
thrpg;Gf;fis kl;l Vl;by; gjpT nra;Ak; tpjj;ijAk; tptupf;f.

 kl;lq;fhZk; mstPl;Lr; nrad;Kiw Kbtile;j gpd;du;> gjpT nra;j thrpg;Gf;fs;
%yk; Nkw;gb kl;l ,lq;fspd; jPu;j;j kl;lq;fisf; fzpf;Fk; tpjj;ij tpsf;Ff.
(ml;ltiziag; ghu;f;f) (Kw;ghu;it - ,ilg;ghu;it/gpw;ghu;it) ,jw;fhff; fpilf;Fk;
ngWkhdk; Neu; (+) ngWkhdkhapd;> mg;ngWkhdk; vOg;g (rise) epuypYk;> Nkw;gb
ngWkhdk; kiw (-) ngWkhdkhapd; mJ tPo;r;rp (fall) epuypYk; gjpT nra;ag;gLk;
tpjj;ij tptupf;Ff.

 Fwpj;j kl;lq;fhz;NfhL gPlf;FwpaPnlhd;wpd; %yk; Muk;gpf;fg;gl;ljhapd; mjd;
cauj;ijAk; ,y;iyNay; (jw;fhypf gPlf;FwpaPnlhd;why; Muk;gpf;fg;gl;ljhapd;) ahNjDk;
ngWkhdj;ijAk; (100m, 200m, 500m Nghd;w) KjyhtJ kl;lq;fhz; ,lj;jpd; jPu;j;j
kl;lkhfg; gad;gLj;Jf

 mjd; gpd;du; kl;l ,lk; Xu; vOg;gkhapd; (rise) mg;ngWkhdj;ij Kjyhk; ,lj;jpd;
jPu;j;j kl;lj;Jld; $l;b> ,uz;lhtJ ,lj;jpd; jPu;j;j kl;lj;ijf; fzpf;Ff.

 ,uz;lhk; kl;l ,lk;tPo;r;rp (fall) Mapd; mg;ngWkhdj;ij Kjyhk; ,lj;jpd; jPu;j;j
kl;lj;jpypUe;J fopj;J ,uz;lhk; kl;l ,lj;jpd; jPu;j;j kl;lj;ijg; ngWf.

,uz;lhk; kl;l ,lj;jpd;
=

Kjyhk; kl;l ,lj;jpd; 

 vOg;gk; / tPo;r;rp

jPu;j;j kl;lk;   jPu;j;j kl;lk;
,t;thwhf vy;yh kl;l ,lq;fSf;Fk; jPu;j;j kl;lq;fisf; fzpf;Ff.
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 fzpj;jy;fspd;NghJ ,lk;ngWk; tOf;fis ,dq;fhZk; tpjj;ij tpsf;Ff. fzpj;jy;

tOf;fs; ,y;iynadpd;

1.   Kw;ghu;it    gpw;ghu;it

2.   vOg;gk;  tPo;r;rp

3. ,Wjp ,lj;jpd; jPu;j;j kl;lk; - Kjyhk; ,lj;jpd; jPu;j;j kl;lk;

Mfpa %d;W epajpfSf;fhfTk; xNu ngWkhdk; fpilj;jy; Ntz;Lk; vd;gij

typAWj;Jf.
cjh:-

fzpj;jy;fspd;NghJ tO Vw;gl;ljh vdr; Nrhjpj;jy; (arithmatic checks)

1&'  gpw;ghu;it thrpg;G - Kw;ghu;it thrpg;G  } 3'260-3'140 } 0'120 m

2&'   vOg;gk; -   tPo;r;;rp } 1'040 - 0'920 } 0'120 m

3&' ,Wjp ,lj;jpd; jPu;j;j kl;lk; - Kjyhk; ,lj;jpd; jPu;j;j kl;lk;  } 152'260 - 152'140

     } 0'120 m

Nkw;Fwpg;gplg;gl;Ls;s vy;yhf; fzpj;jy;fspYk; xNu ngWkhdk; fpilj;Js;sikahy;

,f;fzpj;jy;fspy; tO Vw;gltpy;iy.

 ,Wjpahd ,lk; xU gPlf;Fwpahapd;> ruhrupf; fly; kl;lj;jpypUe;J mjd; cauj;Jf;Fk;

kl;lg; Gs;spapy; ,Ue;J ngw;w cauj;Jf;Fk; ,ilapyhd tpj;jpahrj;ij ,Wjp

tOthff; fzpf;Fk; tpjj;ij tptupf;Ff.

 ,Wjp ,lk; gPlf;Fwp ,y;yhtpbd; kl;lk; fhz;NfhL KjyhtJ kl;l ,lj;jpNyNa

Kbf;fg;gl Ntz;Lk; vd;gij tpsf;Ff. ,r;re;ju;g;gj;jpy; ,Wjp tOitf; fzpf;Fk;

tpjj;ij tptupf;Ff.(,Wjp tOit gfpu;jy; njhlu;gpy; fye;Jiuahl Ntz;bajpy;iy)

 NkNy ngw;w juTfisf; nfhz;L Fwpj;j tPjpg; gFjpapd; (road segment) neLf;Fntl;il

tiuGj;jhs; xd;wpy; fhl;Lk; tpjj;ij tptupf;Ff.

gpujhd nrhw;fs; / vz;zf;fU (Key words):

² vNjr;irahd kl;lk; - arbitrary  level

² cj;Njr jpl;lk; - proposed plan

² eLf;NfhL/ikaf;NfhL - center line

² cau mstPLfs; - hight measurements

² tl;ltbt kl;lq;fhz;fUtp - circular level

1.535

1.725

3.260

(3.140)

0.120

1

2

3

4

nkhj;jk;

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

kl;lk;

fhZk;

epiyak;
(Station)

gpw;ghu;it

thrpg;G

(Back sight
reading)

,ilg;ghu;it

thrpg;G

(Intermediat
sight reading)

Kd;ghu;it

thrpg;G

(Fore sight
reading)

vOg;gk;

(Rise)

tPo;r;rp

(Fail)

jPu;j;j

kl;lk;

(Reduced
Level)

Fwpg;G

(Remarks)

0.105

0.935

1.040

(0.920)

0.120
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² kl;lq;fhz; jiy - levelling head

² Kf;fhyp - tripod

² jw;fhypf rPu;ikahf;fk; - temporary adjestment

² fUtpia /cgfuzj;ijj; jhgpj;jy; - setting the instrument

² cgfuzj;ijg; kl;lg;gLj;jy; - levelling the instrument

² gutad;ikia ePf;Fjy; - elimination of the parallax

² Fwpg;G - remark

² kl;lf;NfhL - level line

² njiyfhl;b - telescope

² jw;fhypfg; gPlf;Fwp/kl;lf;Fwp - Temporary Bench Mark (TBM)

² ,Wjp tO - final error

² njUg; gFjp - road segment

² ghu;itf; NfhL - line of sight

² kj;jpa NfhL - centre line

² fzpj;jy; tO - - arithmatic error / calculation error

jutpUj;jp cs;sPLfs; :

² kl;lq;fhz; fUtp - Levelling instrument

² kl;lf; Nfhy; - Levelling stuff

² Kf;fhyp - Tripod

² milahskpLk; ik - Marking ink

² kl;l VL - Level book

² tiuGj;jhs; - Graph sheets

² tiujy; cgfuzq;fs; - Drawing instruments

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 kl;lq;fhZk; nrad;Kiwapd;NghJ Vw;glj;jf;f tOf;fisAk; mt;tOf;fisj;

jpUj;Jtjw;fhff; ifahsj;jf;f cj;jpfisAk; Kd;itj;jy;.

 ruhrupf; fly;kl;lj;jpypUe;J cauj;ijf; fhl;Lk; re;ju;g;gq;fisg; gl;baw;gLj;Jjy;

 kl;l Vl;bd; JizAld; nra;j fzpj;jy;fspd; nrk;ikiar; Nrhjpg;gjw;fhff;

Fwpj;j fzpj;jy;fisr; nra;jy;.

 vOg;gk; - tPo;r;rp Kiw %yk; rpy ,lq;fspd; jPu;j;j kl;lq;fisf; fzpg;gjw;fhf>

Fwpj;j kl;l Vl;ilj; (level book) jahupj;jYk; mjd; %yk; Fwpj;j kl;lf; Nfhl;Lf;Fupa

,Wjp tOitf; fzpj;jYk;

 rpW njUg;gFjpnahd;wpy; neLf;Fntl;il tiug;Gj;jhspd; kPJ jahupj;jy;

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2017)> ve;jputpay; njhopDl;gtpay; V k; gFjp - epy
msit> ,yq;if

² N.N. Basak. (2010), Surveying and levelling, Mcgraw Hill Educaiton, India
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Nju;r;rp kl;lk; 5.6( jpNahliyw;W mstpLjypd; (theodolite surveying) mbg;gil tplq;fisj;

Njbawpthu;.

ghlNtisfs; ( 04

fw;ww; NgWfs; (  epy msitapd; NghJ NghFfspd; Kf;fpaj;Jtj;ij tpsf;Fthu;.

² jpNahliyw;wpd; nraw;ghl;il tpgupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

epy msitapd; NghJk; mJ njhlu;ghd fzpj;jy;fspd; NghJk;> fpil kw;Wk; epiyf;Fj;Jj;

jsj;jpd; Nfhzq;fis Jizahff; nfhs;sg;gLk;. ,f;Nfhzq;fis msg;gjw;Fg; gad;gLk;

gpujhdkhd cgfuzk; jpNahliyw;W (theodolite) MFk;. jpNahliyw;W msitapd;NghJ

jpNahliyw;wpdhy; epiyf;Fj;Jf; Nfhzq;fSk; fpilf;Nfhzq;fSk;> msf;fg;gLk;.

Neu;Nfhl;L mstPLfSf;fhf (linear measure) msf;Fk; ehlh (measuring tape)

gad;gLj;jg;gLk;. NkYk; ntt;NtW nghUs;fspd; rhu;gstpyhd mikitj; (relative

position) Jzptjw;fhff; Fj;jsT Kiw (offset method) gad;gLj;jg;gLk;.

 Neu;Nfhl;L mstPLfis khj;jpuk; gad;gLj;jp> vg;NghJk; ahNjDk; fhzpj;Jz;nlhd;wpd;

epyj; jpl;lg;glj;ij (plan) jahupg;gjpYs;s rpf;fy;fis tpsf;Ff.

 mt;thW nra;a Kbahj rpy re;ju;g;gq;fSf;fhd cjhuzq;fis tpsf;fg;glq;fspd;

JizAld; Kd;itj;J khztUld; fye;JiuahLf.

 ,t;thwhd> eilKiwr; rpf;fy;fisj; jPu;j;Jf; nfhs;Sk; topfs; njhlu;ghf

khztUld; fye;JiuahLf.

 ,q;F Nfhzq;fis msg;gjd; %yk; Nkw;gb rpf;fy;fisj; jPu;j;Jf;nfhs;Sk;

tpjj;ij tptupf;Ff.

 jpNahliyw;nwhd;wpd; mbg;gil mk;rq;fisAk; mjd; njhopw;ghl;ilAk; tptupf;Ff.

 fhzpnahd;wpid msf;Fk;NghJ NghFfspd; (traverses) Kf;fpaj;Jtj;ij tpsf;Ff.

 mbg;gilapy; “Nghfply;” vd;gJ Neu; mstPl;Lf; NfhLfs; gy xd;Nwhnlhd;W

,iztjd; %yk; cUthFk; Nfj;jpufzpj tbtk; vd;gij Kd;itf;f. Nghfply;

topfs;> mtw;wpd; gpuNahfq;fs; kw;Wk; mD$yq;fs;> gpujp$yq;fs; Mfpatw;iw

khztu;fSld; fye;JiuahLf.

 jpwe;j Nghfply;  %ba Nghfply;

 jpNahliyw;W msitapd; NghJ gad;gLj;jg;gLk; nrhw;fisAk; mtw;wpd; nghUisAk;

tpsf;fg;glq;fspd; JizAld; tpsf;Ff.

- fpilj;jsk; - Fkpopf; Foha;

- epiyf;Fj;Jj; jsk; - fpilf;Nfhzk;

- fpil mr;R - epiyf;Fj;Jf; Nfhzk;

- epiyf;Fj;J mr;R - ikag;gLj;jy;

- Neu;tupirahf;fy; NfhL - njhiyf;fhl;bapd; mr;R

- kl;lk; nra;jy; - fsNtL

Kbtplk;
njhlf;f ,lk;

njhlf ;f
,lk;

Kbtplk;
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 jpNahliyw;W msitf;Fj; Njitahd cgfuzq;fis mwpKfk; nra;f.

- jpNahliiyw;W - 50 m msT ehlh

- Neu;tupirahf;Fk; Nfhy; - 20 m msT ehlh

- Kf;fhyp - tiujy; cgfuzq;fs;

- kuKis - fsNtL

gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words):

² jpNahliyw;W mstpLjy; - theodolite surveying

² NghFfs; - traverses

² jpwe;j NghFfs; - open traverse

² %ba NghFfs; - closed traverse

² njhiyf;fhl;bapd; mr;R - axis of the telescope

² Fkpopf; Foha; - bubble tube

² Neu;tupirahf;fy; NfhL(ghu;itf; NfhL) - line of collimation

² ikag;gLj;jy; - centering

² flf;if - transiting

² kl;lq;fhzy; - levelling

² Kf;fhyp - tripod

jutpUj;jp cs;sPLfs; :

 jpNahliyw;Wk; mjd; Jizf;$WfSk; (theodolite and its accessories)

 tupirg;gLj;Jk; Nfhy;fs; (surveying poles)

msf;Fk; ehlh (50m, 20m)

tiujy; cgfuzq;fs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 epy mstPl;Lr; nrad;Kiwapd; NghJ NghFfspd; Kf;fpaj;Jtj;ij tptupj;jy;

 NghF tiffis tptupj;jy;

 jpNahliyw;W mstPl;Lf;Fj; Njitahd cgfuzq;fis ,dq;fz;L gl;baw;gLj;Jjy;.

 jpNahliyw;nwhd;wpd; gFjpfis mwpKfQ; nra;J mjd; njhopw;ghl;il tptupj;jy;

 epymsitapd; NghJ Nfhzk; msj;jypd; Kf;fpaj;Jtj;ij tpsf;Fjy;

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2017)> ve;jputpay; njhopDl;gtpay; V k; gFjp - epy
msit> ,yq;if

² N.N. Basak. (2010), Surveying and levelling, Mcgraw Hill Educaiton, India
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Nju;r;rp kl;lk; 5.7: jpNahliyw;W mstpLjiy (theodolite surveying) Jiwapy; gad;gLj;Jthu;.

ghlNtisfs; : 10

fw;ww; NgWfs; :  jpNahliyw;iwg; gad;gLj;jp Neuhd vy;iyfisf; nfhz;l rpwpa

fhzpg; gFjpnahd;wpd; vy;iyf;fhd> cgfuzj;jpypUe;J jpirNfhs;>

kw;Wk; J}uk; gw;wpa thrpg;igg; ngw;Wf; nfhs;thu;.

² mt; thrpg;igg; gad;gLj;jp> fhzpapd; epyj; jpl;lg;glj;ij mstpilf;F

tiuthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

epyj;jpd; kPJ ,Uf;Fk; ,aw;ifahd nghUl;fspdJk; kdpjdhy; Nkw;nfhs;sg;gLk;
epUkhzpg;Gf;fspdJk; rhu;gsT mikitj; Jzptjw;fhf> epyj;jpl;lg;glj;ijj; jahupj;;jy;
epy msitapd; gpujhd Nehf;fkhFk;. jw;fhyj;jpy; #oypy; fhzg;gLk; rpf;fyhd epiyik
fhuzkhfr; rq;fpyp msit Nghd;w ghuk;gupa Kiwfs; %yk; nraw;ghl;ilr; nra;J
nfhs;s Kbahj epiy Vw;gl;Ls;sJ. ,jd; fhuzkhf Neu;Nfhl;L mstPLfSf;F mg;ghy;
Nfhz mstPLfisAk; ngw;Wf; nfhs;s Ntz;bAs;sJ. ,q;F ngUk;ghYk; fpilf;Nfhz
mstPL ngwg;gLk;. rpy tpNrl re;ju;g;gq;fspy; epiyf;Fj;Jf; Nfhzk; %yKk; msj;jy;
Ntz;Lk;. ,f;fpil> epiyf;Fj;Jf; NfhL tiffs; ,uz;bYk; msf;ff; $ba gpujhd
cgfuzk; jpNahliyl;lhFk;. cau; juj;jpy; jpNahliyl; %yk; xU msf;Fk; ,lj;jpy;
kl;Lk; gpuNahfpj;J kpfTk; rpwpa fhzpj; Jz;nlhd;iw mse;J ,q;F epyj; jpl;lg;glj;ij
Kd;itj;jy; NghJkhdjhFk;.

 Neu; vy;iyAld; $ba kpfTk; rpwpa fhzpj;Jz;nlhd;iwj; njupT nra;J mjd; xU
mstPl;L epiyankhd;wpid khj;jpuk; gad;gLj;jp mjd; vy;iyfSf;fhd mstPLfis
ngw;Wf; nfhs;Sk; Kiwiaj; jpl;lkpLf.

 fhzpapd; kj;jpapy; ,lk; xd;iwj; njupT nra;J nfhs;Sk; tpjj;ijAk; mjid
msT epiyankhd;whf epyj;jpd; kPJ kuKis %yk; Fwpf;Fk; Kiw gw;wp tptupf;f.

 mstPl;L epiyankhd;iwj; njupT nra;Ak; NghJ
- epyj;jpd; epiyahd jd;ik (rJg;G epyk; / kzy; ghq;fhd jd;ikaw;w)
- ,ilg;ghu;it
- ,yFthf cgfuzq;fisf; ifahsf;$baik
Nghd;w fhuzpfs; njhlu;ghff; ftdk; nrYj;Jjy; Ntz;Lk; vd;gJ gw;wp tpsf;fk;
mspf;Ff.

 jpNahliyl;il mstPl;L epiyankhd;wpy; ,lg;gLj;Jk; tpjj;ijAk;> mjd; jw;fhypfkhf
mikf;Fk; (ikag;gLj;jy;> kl;lq;fhzy;> gutad;ik tO ePf;Fjy;) Kiwfis
cgfuzq;fisg; ghtpj;Jj; njspTgLj;Jf.

 jpirNfhy; njhlu;ghf mwpKfQ; nra;J jpNahliyw;W %yk; jpirNfhiy msf;Fk;

tpjj;ij tptupf;Ff. mjw;fhd tlf;Fj; jpirapy; fpilf;Nfhzj;ij 000 00' 00'' (zero

setting) nrg;gQ;nra;Ak; tpjj;ij tpsf;Ff.

00o 00' 00"
tlf;F jpir
fpilf;Nfhzk;
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 mjd; gpd;du; njhiyfhl;biaf; fhzpapd; vy;iy xd;wpw;F ,l;L jpirNfhis ( )
msf;Fk; tpjj;ij tptupf;f.

 mjd; gpwF msT ehlh %yk; Fwpg;gpl;l ,uz;L ,lq;fSf;F ,ilNa cs;s fpilj;

J}uj;ij (d) msf;Fk; Kiwia tptupf;Ff.

 ,t;thNw Vida vy;iyfSf;Fk; jpirNfhs;> ,ilj;J}uk; vd;gtw;iw msf;Fk; Kiwia
nray;Kiw %yk; nraw;gLj;Jf.

 ngwg;gl;l thrpg;igf; Fwpj;Jf; nfhs;Sk; tpjk; gw;wp tptupf;Ff.
 fsNtl;by; Fwpg;gplg;gl;bUf;Fk; msitf; nfhz;L cupa fhzpj;Jz;bd; epyj; jpl;lj;ij

A4 fljhrpapy; tiutjw;Fg; nghUj;jkhd msTj;jpl;lnkhd;iwj; njupT nra;Ak;
Kiw gw;wpf; fye;JiuahLf.

 epyj;jpl;lj;ij tiue;J Jizj; juTfis cl;gLj;jp mijg; G+uzkhd jpl;lnkhd;whf
mikf;Fk; Kiwia tptupf;f.

gpujhd nrhw;fs; / vz;zf;fU:

² jpirNfhs; 0 - bearing

² G+r;rpa epiy - zero setting

jutpUj;jp cs;sPLfs; :

² jpNahliyw;Wk; mjd; Jizf; $WfSk; (theodolite and its accessories)

² tupirg;gLj;Jk; Nfhy;fs; (surveying poles)

² 50 m msf;Fk; ehlh (measuring tape)

² 20 m msf;Fk; ehlh

² ku Kis

² tiujy; cgfuzq;fs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

² xU mstPl;L epiyankhd;iwg; gad;gLj;jp Nkw;nfhs;sg;gLk; jpNahliyw;W mstPl;bd;

NghJ msT epiyankhd;wpw;fhff; Fwpg;gpl;l Gs;spnahd;iwj; njupTnra;Ak; NghJ

ftdj;jpy; nfhs;s Ntz;batw;;iw tptupj;jy;.

fhzpapd; vy;iy epiyak;

d

tlf;F jpir

fhzpapd; vy;iy

tlf;F

1

D

C

E

A

B

1

d
1
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 nel;lhq;F kw;Wk; ePsj;ij Mjukhff; nfhz;L Fwpg;gpl;l ,lnkhd;wpd; rhu;gsthd

mikitf; fljhrp xd;wpy; Fwpj;jy;.

 xU mstPl;L epiyankhd;iwg; gad;gLj;jp (jpNahliyw;iwg; gad;gLj;jp) rpwpa

fhzpnahd;iw msj;jy;.

 ngw;Wf; nfhs;sg;gl;l mstPl;bd; JizAld; cupa epyg;gFjpf;fhd epyj; jpl;lg;glj;ij

tiujy;

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2017)> ve;jputpay; njhopDl;gtpay; V k; gFjp - epy
msit> ,yq;if

² N.N. Basak. (2010), Surveying and levelling, Mcgraw Hill Educaiton, India
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Nju;r;rp 6 : tPl;L ePu;toq;fy; kw;Wk; fopT Kfhikj;Jtk; gw;wpa fw;wypy; <LgLthu;.

Nju;r;rp kl;lk;  6.1 : tiuaiwg;gl;l ePu; tsj;jpd; Kf;fpaj;Jtj;ij tptupg;ghu;.

ghlNtisfs; : 02

fw;ww; NgWfs; :  ePu; tl;lj;jpd; gy;NtW re;ju;g;gq;fspd; Kf;fpaj;Jtj;ij tptupg;ghu;.

² ePu;g; guk;giy tptupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

kdpju;fsJ ghtidf;Fg; nghUj;jkhd kpfTk; mw;gkhfNt fhzg;gLfpd;w ePu; tskhdJ
gy;NtW topfspy; tpuakhjy;> khriljy; Nghd;w fhuzq;fspdhy;> vjpu;fhyj;jpNy ePu;g;
gw;whf;Fiwf;F Kfq;nfhLf;f Ntz;ba epiy Vw;gLk;. ,g;Nghf;if ,opthf;fpf; nfhs;tjd;
%yk; #oy; Nea tho;f;if Kiwnahd;wpd;ghy; khztu;fsJ ftdj;ij <u;f;fr; nra;tijNa
,j;Nju;r;rp kl;lj;jpNy vjpu;ghu;f;fg;gLfpd;wJ.

 gpuNjrj;jpy; fhzg;gLk; ePu; Kjy;fs; gw;wp khztu;fSld; fye;Jiuahb mtw;wpw;F
ePu; fpilf;Fk; topfs;> ePupd; nghUj;jg;ghL> me;ePu; Kjy;fSf;Fs;s mr;RWj;jy;fs;
Nghd;wtw;iw ntspf;nfhzu;f.

 G+Nfhsj;jpd; 2
3  gFjp ePupdhy; #og;gl;bUe;j NghjpYk;> mjpy; 97% fly;ePu; MFk;.

kpFjp miuthrpf;Fk; mjpfkhd gFjp gdpf;fl;bahfTk; cs;sJ vd;gij khjpupg;
glq;fs; kw;Wk; jfty;fspd; cjtpAld; tpsf;Ff.

 ,jd;gb kdpju;fsJ ghtidf;fhfg; gad;gLj;jf;$ba ePu; tskhdJ nkhj;j ePupd;
mstpy; 1.5% ,Yk; Fiwthd MWfs;> Fsq;fs;> fhy;tha;fs;> rpW mUtpfs;> Cw;W
ePu; MfpadthFk; vd;gij vLj;Jf;fhl;Lf.

 epyj;jpDs; ePu; cwpQ;rg;gLjy;> MWfis ePu; te;jiljy;> ePu; Mtpahjy;> xLq;Fjy;
vDk; njhlu;r;rpahd Njhw;wg;ghLfis FwpaPLfs; %yk; ePu; tl;lj;ijj; Jizahff;
nfhz;L tpsf;fpf; fhl;Lf.

 kio ePuhdJ nghJthf kpfTk; Rj;jkhdjhff; fhzg;gLfpd;w NghjpYk; mJ
tspkz;lyj;jpD}lhf epyj;jpy; tpOtjw;F Kd;du; tspapYs;s thAf;fs;> J}rp
Nghd;wtw;Wld; fye;J khrilfpd;wJ vd;gij tpsf;Ff.

 tspkz;lyj;jpYs;s fhgdPnuhl;irl;L> fe;jftPnuhl;irl;L Nghd;w thAf;fSld; kioePu;
fye;J Ijhd mkpykhf khwf; $Lk; vd;gij tpsf;Ff.

 ve;jnthU nghUSk; rpwpjsNtDk; ePupy; fiuaf;$ba jd;ikiaf; nfhz;Ls;sgbapdhy;
kio ePuhdJ epyj;jpy; tpOe;jjd; gpd;dUk; fdpAg;Gf;fSld; fye;J ePu; Cw;WfSld;
NrUfpd;wJ vd;gij tpsf;fp ed;ePu;> td;ePu;  vd;gtw;iw mwpKfQ; nra;f.

gpujhd nrhw;fs; / vz;zf;fU (Key words):
² ed;dPu; - fresh water

² fly;ePu; - sea water

² ePu; Kjy; - source

² epyf;fPo; ePu; - ground water

² ePu; Cw;W - fountain /spring

² ePu; tl;lk; - hydrological cycle

² xLq;Fjy; - condensation

² Ijhd mkpyk; - dilute acid

² fdpAg;G - mineral

² ed;ePu; - soft water

² td; ePu; - hard water
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jutpUj;jp cs;sPLfs; :

² ePu; tl;lj;ij / ePu;r;rf;fuj;ijf; fhl;Lfpd;w tupg;glnkhd;W

² G+Nfhs khjpupnahd;W

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

² ePu; tsj;ijg; ghJfhj;Jf; nfhs;tjw;Ff; ftdj;jpw; nfhs;s Ntz;ba tplaq;fisf;

Fwpg;gpLjy;

² ePu; khrilAk; re;ju;g;gq;fis ePu; tl;lj;jpd; JizAld; tpsf;Fjy;

² me;;je;jg; gpuNjrq;fspy; fhzg;gLfpd;w ePu; Kjy;fspd; fl;likg;G NtWghl;bw;fhd

fhuzq;fisf; Fwpg;gpLjy;

Nkyjpf thrpg;gpw;fhf:

² www.sciencedaily.com

² www.ecwa.org
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Nju;r;rp kl;lk;  6.2 : ePiur; Rj;jpfupj;J tpepNahfpf;Fk; Kiwia tptupg;ghu;.

ghlNtisfs; : 06

fw;ww; NgWfs; :  nraw;if Kiwfs; kw;Wk; ,aw;if epfo;Tfspd; %yk; ePu; Rj;jpfupg;G

eilngWk; Kiwia tptupg;ghu;.

² ,U epiyaq;fspilNa ePu; toq;fypd; NghJ njhlu;ghfr; nry;thf;Fr;

nrYj;Jk; fhuzpfisj; ju;f;fuPjpahd Kiwapy; tpsf;Fthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

ePuhdJ kdpju;fsJk; Vida capupdq;fspdJk; ,Ug;Gf;Fj; Njitahdnjhd;whFk;.
mRj;j ePiug; gad;gLj;JtJ capupdq;fspd; rpwe;j Rfhjhu epiyikiag; NgZtjw;F
jilahf mikAk;. ,jd;fhuzkhf vg;nghOJk; J}a ePiuNa gad;gLj;JtJ kpfTk;
Kf;fpakhFk;. ePiur; Rj;jpfupf;Fk; Kiwfs; gw;wpAk; tPl;L ePu; toq;fy; Kiwiknahd;wpy;
fhzg;glNtz;ba mk;rq;fs; gw;wpAk; tpsf;fkspg;gNj ,j;Nju;r;rp kl;lj;jpNy
vjpu;ghu;f;fg;gLfpd;wJ.

 jw;fhy r%fj;jpy; tPLfSf;fhd ePu;j;Njit tiuaiwaw;wjhff; fhzg;gLtjhy;
Rj;jpfupf;fg;gl;l ePiuj; njhlu;r;rpahf toq;FtjhdJ khdpl Njitnahd;whFk; vd;gijf;
fye;JiuahlYf;F vLj;Jf; nfhs;f. (fOTtjw;F> rikay;; NtiyfSf;F>
jPaizg;gjw;F ePu; Njitg;gLfpwJ)

 ,q;F ePu; Kjy;fspypUe;J toq;fy; ePu;j;Njf;fq;fs; tiuapyhd tpepNahfj; njhFjpahdJ
Kjd;ik ePu; tpepNahfj; njhFjp vd;Wk; mjpypUe;J ghtidahsu; tiuapyhd tpepNahfj;
njhFjpahdJ Jiz ePu; toq;fy; njhFjp vd;Wk; mwpKfQ; nra;f.

 ,j;Njitfis epiwNtw;Wtjw;fhf ePu; Rj;jpfupg;G epiyaq;fspy; gy gbKiwfspd;
fPo; Rj;jpfupg;G Ntiyfis Nkw;nfhz;L ePu; tpepNahfQ; nra;ag;gLfpd;wJ vd;gij
khjpup gha;r;rw; Nfhl;Lg;glk; %yKk;> tupg;glq;fspd; JizAlDk; tpgupf;Ff.

 ePiur; Rj;jpfupf;Fk; NghJ fhw;Whl;ly;> miljy;> jpwsr; nra;jy;> tbj;jy;> er;R
ePf;fy; Nghd;w gbKiwfSf;Fl;gLj;jg;gLfpwJ vdf; Fwpg;gpl;L mt;tg;gbKiwfspy;
epfo;fpd;w nray;Kiwapid tpsf;Ff.

 ,aw;ifahd ePu;r;Rj;jpfupj;jy; Njhw;wg;ghl;bd; NghJ
 ePuhdJ jilfspy; Nkhjpg; gha;e;J nry;Yk; NghJ ,aw;ifahfNt fhw;W}l;lk;

epfo;fpd;wJ vd;gijf; Fwpg;gpLf.
 nky;ypa glynkhd;whf #upa xspapy; jpwe;jpUf;Fk; NghJ Neha;f;fpUkpfs;

mopf;fg;gLfpd;wJ vd;gijf; Fwpg;gpLf.
 ePu;j;Njf;fnkhd;wpy; ePz;lfhykhf ePu; Njq;fp epw;Fk; NghJ milayhdJ kz;bahf

gbfpd;wJ vd;gij tpsf;Ff.
 Rj;jpfupf;fg;gl;l ePiug; gk;Gjy; %yk; my;yJ GtpaPu;g;G tpirapd; %yk; tPLfSf;F

tpepNahfpf;fg;gLfpwJ vd;gijj; njspTgLj;Jf.
 mKf;fj;ijg; ngw;Wf; nfhs;tjw;Fg; gad;gLj;jg;gLfpd;w ePu; epuy;> cwpQ;Rk; epuy;

vd;gd gw;wpj; njspTgLj;Jf.
 cupa gpuNjrj;jpDs;Ns ePiu tpepNahfpg;gjw;Fk; mKf;fk; Njitg;gLfpd;wJ vd;gij

tpsf;Ff. mjw;fhf> Vw;w epuy;> Ntfepuy;> GtpaPu;g;Gg; gha;r;ry;> tpepNahf / ,wf;f epuy;
vDk; vz;zf;fUf;fisg; gad;gLj;Jf.

 toq;fy; mKf;fj;ijg; Ngzpf; nfhs;tjw;fhd ePu; tpepNahfj; njhFjpnahd;iwj;
jpl;lkpLk; NghJ gpd;gw;w Ntz;ba fUkq;fis tpsf;Ff.

 toq;fy; mKf;fk; Njitahd msT ,y;yhj NghJ mKf;fg; gk;gpnahd;iw ePu;f;
Foha;j; njhFjpAld; Neubahf ,izg;gjd; %yKk; toq;fy; mKf;fj;ijg; Ngzpf;
nfhs;s KbAk; vd;gijAk; tpsf;Ff.
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gpujhd nrhw;fs; / vz;zf;fU (Key words):
² gbKiw - step

² GtpaPu;g;G - gravity

² tpepNahf epuy; / ,wf;f euy; - delivery head / discharge head

² cwpQ;ry; epuy; - suction head

² fhw;W}l;ly; - aeration

² miljy; - sedimentation

² jpwsy; - flocculation

² tbj;jy; / tbfl;Ljy; - filtration

² fpUkpaopg;G - sterilization

² ePu; mKf;fk; - water pressure

² gha;r;rw; Nfhl;Lg;glk; - flow charts

² toq;fy; mKf;fk; - supply pressure

² ePu; epuy; - water head

² Vw;w epuy; - elevation head

² Ntf epuy; - velocity head

² GtpaPu;g;Gg; gha;r;ry; - gravity flow

² mKf;fg; gk;gp - pressure pumps

² gk;Gjy; - pumping

jutpUj;jp cs;sPLfs; :

² ePu;r; Nrkpg;Gj; njhl;bnahd;wpd; glk;

 ePu; Rj;jpfupg;G epiyankhd;wpd; gha;r;rw; Nfhl;Lg;glk;

 tpL njhlu; fhw;W}l;lk; nfhz;l tpsf;fg; glk;

 ePu; tpepNahfj; njhFjp (water distribution) nfhz;l tpsf;fg;glk;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

² Kjd;ik> ePu;Kjy;fs; %d;wpidf; Fwpg;gpLjy;

 ,aw;ifr; Rj;jpfupg;G nray;Kiwia mbg;gilahff; nfhz;L Fsk; kw;Wk; Mw;W

ePupd; juj;jpid xg;gpLjy;

 Jiz ePu; tpepNahf Kiwapy;> fhzg;glf;$ba Fiwfisf; Fwpg;gpl;L mtw;iwr;

rPu;nra;J nfhs;sf;$ba top Kiwfis Kd;itj;jy;

 ePu; Rj;jpfupg;G gbKiwia tpsf;Fjy;

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2015)> ve;jputpay; njhopDl;gtpay; gFjp III mbg;gil
fl;ll njhopDl;gtpay;> tPl;L ePu; toq;fy; kw;Wk; tbfhyikg;G> ,yq;if

² www.sciencedaily.com

² www.ecwa.org

² Plumbing regulations 647 - Ontario water Resources Act
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Nju;r;rp kl;lk;  6.3 : tPl;L ePu; toq;fy; njhFjpnahd;iw / gFjpnahd;iwj; jpl;lkpl;L

mikg;ghu;.

ghlNtisfs; : 14

fw;ww; NgWfs; : ² tPl;L ePu;toq;fy; njhFjpnahd;wpw;Fj; Njitahd ePu;Foha; kw;Wk;

Jizg; ghfq;fisg; ngaupLthu;.

 tPl;L ePu;toq;fy; njhFjpnahd;iw / gFjpnahd;iw jpl;lkpLthu;.

 tPl;L ePu;toq;fy; njhFjpnahd;iw / gFjpnahd;iw mikg;ghu;.

² khjpupf; Fopayiwnahd;wpw;fhd rhjdq;fisg; nghUj;j Ntz;ba

Kiwia tupg;glnkhd;wpd; %yk; fhl;Lthu;.

² tPl;Lg; gk;gp Kiwfis tupg;glq;fs; %yk; tptupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

kdpjdpd; md;whl Ntiyfs; mjpfupj;Jf; nfhz;L nry;tjdhy; gy;NtW Ntiyfis
,yFthfr; nra;J nfhs;tjw;F Kw;gl;Ls;sdu;. ePiug; ngWtjw;F ePu; Kjy;fSf;Fr;
nry;tij tpl> ePu; Kjy;fspypUe;J tPl;bw;F ePiug; ngw;W mjidf; fsQ;rpag;gLj;jp
itj;J Njitahd re;ju;g;gq;fspNy gad;gLj;Jtjw;F Vw;w njhFjpfisj; jpl;lkpl;L
mikj;Jf; nfhs;tjw;Fj; jw;nghOJ ngUk;ghyhNdhu; Kw;gl;Ls;sdu;. ,jd; fhuzkhf
Rj;jpfupf;fg;gl;l ePiu tPLfSf;Fg; ngw;Wf; nfhs;tjw;F Vw;w tpjj;jpy; tPLfspy; ,j;jifa
njhFjpfs; cupa Jizg;ghfq;fisAk; nghUj;Jf;fisAk; gad;gLj;jp mikf;fg;gl;Ls;sJ.
,j;jifa njhFjpfis mikg;gJ gw;wpa mwpitAk; nrad;Kiwg; gapw;rpiaAk; ngw;Wf;
nfhLg;gijNa ,j;Nju;r;rpkl;lj;jpy; vjpu;ghu;f;fg;gLfpwJ.

 tPl;L ePu; toq;fy; njhFjpnahd;wpd; ghfq;fs; gw;wpAk; mtw;wpd; njhopw;ghL gw;wpAk;

fye;JiuahLf.

 toq;fy; Foha; supply pipe
 Nrkpg;Gj; jhq;fp / njhl;b - storage tank
 Foha;fSk; nghUj;Jf;fSk;

 ePu;f;Foha;thapy;fSk; thy;TfSk;

 Rfey cgfuzq;fs;

 tPl;L ePu; toq;fspd; NghJ gutyhfg; gad;gLj;Jfpd;w PVC Foha;fsJk; mtw;Wf;fhd

nghUj;Jf;fspdJk; NjitiaAk;> mtw;iwg; gad;gLj;Jfpd;w tpjj;jpidAk; cz;ikg;

ghfq;fisAk; tpsf;fg;glq;fisj; Jizahff; nfhz;L tpsf;Ff.

 PVC Foha;fspd; tpguf;$w;W (jhq;Ffpd;w mKf;fk;> Foha;r; Rtupd; jbg;G> ngausT

tpl;lk; Nghd;w) njhlu;ghd ftdj;ij <u;f;fr; nra;f.

 thy;TfspdJk; ePu;f;Foha; thapy;fspdJk; gad;fs; kw;Wk; gy;NtW thy;Tfs; ePu;f;Foha;

thapy;fspd; njhopw;ghl;bid cgfuzq;fis my;yJ tpsf;fg;glq;fisg; gad;gLj;jp

tpsf;Ff.

 tPl;L ePu;g;gk;gp tiffisf; Fwpg;gpl;L mtw;wpd; njhopw;ghl;bid tpsf;Ff.

 ikatfw;rpg; gk;gp

 epfu;khw;Wg;gk;gp

 PVC Foha;fis ,izj;jy; (fiug;ghd; / jput rPnke;J Kiw)

 ePu;f;Foha;g; nghUj;Jf;fs;

 ePu; mijg;G Vw;gLtjw;fhd fhuzq;fisAk; mtw;iw ,opthf;fpf; nfhs;tjw;F

Nkw;nfhs;sNtz;ba gbKiwfisAk; njspTgLj;Jf.

 tPl;L ePu; toq;fy; njhFjpnahd;wpd; tupg;glnkhd;iw (epakf; FwpaPLfSld;) tiue;J

mjw;Fj; Njitahd Jizg;ghfq;fspdJk; Foha;fspdJk; gl;baiyj; jahupf;f.
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 Nrkpg;Gj; njhl;bnahd;wpd; nfhs;ssitf; fzpg;gpLk; tpjj;jpid tpsf;Ff.

 KiwahdnjhU ePu; tpepNahfj; njhFjpnahd;iw my;yJ gFjpnahd;iw (ghlrhiyr;

#oypy;) mikf;fr; nra;f.
gpujhd nrhw;fs; / vz;zf;fU (Key words):

² thy;T - valve

² ePu;f;Foha;thapy;/jpUFgpb - tap

² ikatfw;rpg; gk;gp - centrifugal pump

² epfu;khw;W gk;gp - reciprocating pump

² ePuijg;G - water hammer

² fiug;ghd; / jput rPnke;J - solvent cement

² ngausT tpl;lk; - nominal diameter

² nghUj;Jf;fs; - fittings

² Rfey nghUj;jpfs; - sanitary fixtures

² jiyikr; Nritf; Foha; - service main

² Nrkpg;Gj; njhl;b - storage tank

jutpUj;jp cs;sPLfs; :

² ePu;f;Foha;g; nghUj;Jf;fs;> Foha;fs; xUq;F Nru;f;fg;gl;l khjpup

 gy;NtW msTfisAila ePu;f;Foha;g; ghfq;fs;

 nghUj;jpfspd; ngau;g;gl;bay;

 cw;gj;jpg; ngau;g;gl;bay;

 ePu;f;Foha; Ntiyfspd;NghJ gad;gLj;Jfpd;w fUtpfs; cgfuzq;fs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

² ePu;f;Foha;j; jpul;nlhd;wpYs;s gy;NtW Foha; tiffis ,dq;fhzy;.

 ePu;f; Foha;g; nghUj;jpj; njhFjpnahd;wpypUe;J gy;NtW ePu;f;Foha;j; Jizg;ghfq;fis

,dq;fhzy;.

 tPl;L ePu; tpepNahfj; njhFjpnahd;wpd; Nfhl;L tupg;glj;ij tiujy;

 ePu;f;Foha;fisAk; nghUj;Jf;fisAk; rupahf xUq;F Nru;j;jy;

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2016)> ve;jputpay; njhopDl;gtpay; gFjp III mbg;gil
fl;ll njhopDl;gtpay;> tPl;L ePu; toq;fy; kw;Wk; tbfhyikg;G> ,yq;if

² Micheal A.M., Khepar S.D., Sondhi S.K., (2008) Water wells and Pumps, McGraw, Hill Educa-

tion, 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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Nju;r;rp kl;lk;  6.4 : tPl;Lf; fopTfis tifg;gLj;Jthu;.

ghlNtisfs; : 03

fw;ww; NgWfs; :  tPnlhd;wpy; fopTfs; cUthFk; Kiwfis ml;ltizg;gLj;jp

mjw;Nfw;g fopTfis tifg;gLj;Jthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

vjpu;fhyj;jpy; vjpu;ghu;f;ff; $ba (jw;nghOJk; fhzg;gLfpd;w) Copau; jl;Lg;ghl;bw;F

Kd; Maj;jkhfTk; #oy; khriltij ,opthf;Ftjw;Fk; Rakhd Rj;jpfupg;G KiwfSf;F

,irtilar; nra;Ak; vjpu;ghu;g;Gld; fopTfis tifg;gLj;jp> ntspNaw;Wk; Kidg;ig

Vw;gLj;JtNj ,j;Nju;r;rpkl;lj;jpy; vjpu;ghu;f;fg;gLfpd;wJ.

tPl;by; fopTfs;  cUthFk; ,lq;fisg; gw;wpf; Nfl;lwpf.

 mf; fopTfs; fopT ePu;> jpz;kf; fopTfs; vDk; ,U gpupTfshf Ntwhf;Fk;

tpjj;ij njspTgLj;Jf.

fopT ePu; - kyry$lf; fopTfs;> rikayiwf; fopTfs;> Fopayiwf; fopT ePu; /

kioePu;.

jpz;kf; fopTfs; : fljhrp> fz;zhb> cNyhfk;> gpshj;jpf;F.

 ,Utiff; fopTfisAk; ,ad;w msT tpiuthf mfw;wNtz;bajw;fhd fhuzq;fs;

gw;wp fye;JiuahLf

 mt;tpUtiff; fopTfisAk; xd;Wld; xd;W fyg;gJ nghUj;jkw;wJ vd;gij

tpsf;fpf;$Wf.

 cUthfpd;w Kiwf;F Vw;g fopTfis tifg;gLj;Jk; tpjj;jpid tpsf;Ff.

 Mgj;J tpistpf;ff;$ba fopTfs;

 Nrjdf; fopTfs;

 kPs; Row;rp nra;af;$ba fopTfs;

 tptrhaf; fopTfs;

 itj;jpa / rpfpr;irf; fopTfs;.

 fopTfSf;Fg; ngWkjp Nru;f;ff;$ba (value added) Kiwfisf; fye;JiuahLf.

 kPs;Row;rp nra;jy;

 kPsg; gad;gLj;jy;

 $l;Lg; gris jahupj;jy;.

 capu;thA jahupj;jy;

gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key words):

 fopT ePu; - water borne waste (waste water)

 jpz;kf; fopT - solid waste

 fopTfs; gpwg;gpf;fg;gLjy; - waste generation

 kPs;Row;rp - recycling

 kPs;ghtid - re-use

 $l;Lg;grisahf;fy; - composting

² Mgj;J tpistpf;ff;$ba fopT - hazardous waste

² Nrjdf; fopT - organic waste

² kPs; Row;rp nra;af;$ba fopT - recyclable waste

² tptrhaf; fopT - agricultural waste
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² itj;jpa / rpfpr;irf; fopTfs;. - medical / clinical waste

² capu;thA - bio gas

jutpUj;jp cs;sPLfs; :

 fyg;Gf; fopTf;Ftpay;fisAk; Ntwhf;fg;gl;l fopTf; Ftpay;fisAk; fhl;Lk;  glq;fs;.

 kPs;Row;rp nra;jy;> kPsg; gad;gLj;jy;> capu;thA jahupj;jy; kw;Wk; $l;Lg;grisahf;fy;

Nghd;wtw;iwf; fhl;Lfpd;w epow;glq;fSk; tupg;glq;fSk;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 tPl;Lf; fopTfs; gpwg;gpf;fg;gLk;  ,lq;fis tpgupj;jy;

 fopT tifg;gLj;jiy tpgupj;jy;

 fopTtifg;gLj;jypd; gad;fis tpgupj;jy;

 fopTfis tifg;gLj;jp mfw;wNtz;bajd; Kf;fpaj;Jtj;ij tpsf;Fjy;

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2016)> ve;jputpay; njhopDl;gtpay; gFjp III mbg;gil
fl;ll njhopDl;gtpay;> tPl;L ePu; toq;fy; kw;Wk; tbfhyikg;G> ,yq;if

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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Nju;r;rp kl;lk;  6.5 : fopTfis Kfhikj;Jtk; nra;thu;.

ghlNtisfs; : 12

fw;ww; NgWfs; :  fopT tiffSf;F Vw;g mfw;wy; Kiwfis tptupg;ghu;.

² ghlrhiy #oypd; fopTfis Kiwahf mfw;Wk; Kiwfis

nray;gLj;Jthu;.

² tpuakhFk; ePiuAk; fopTePiuAk; ntspNaw;Wk; njhFjpnahd;iw

tupg;glj;jpd; %yk; fhl;Lthu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

gy;NtW fopTtiffis ntspr;#oypy; jpwe;j epiyapy; ntspNaw;Wtjdhy; Rw;Wg;Gwr;

#oYf;Fg; ghjpg;G Vw;gLk;. ,jd; fhuzkhf jPq;Fgaf;fj;jf;f nghUl;fs; epyj;jpYk;

tspkz;lyj;jpYk;> ePu; epiyfspYk; Nru;f;fg;gLtjdhy; gy;NtW #oy;  ghjpg;Gf;;fSk;

kdpjd; cl;gl NtWk; capudq;fSf;Fk; ghjpg;Gf;fs; Vw;glf;$Lk;. ,jd;fhuzkhf

gy;NtW fopTtiffshy;; #oYf;F Vw;gLk; ghjpg;Gf;fis ,opthf;ff; $ba tpjj;jpy;

Kfhik nra;J> kpfTk; nghUj;jkhd Kiwiag; gpd;gw;wp Rfhjhuk; Ngzf;$bthW

fopTfis  ntspNaw;Wk; Kiwfs; gw;wpAk; ,g;gFjpapNy mwpT+l;lk; nra;a

vjpu;ghu;f;fg;gLfpd;wJ.

 fopTfis vupg;gjdhy; Vw;gLk; ghjpg;Gf;fs; gw;wpf; fye;JiuahLf.

 gupfupg;Gr; nra;ahj fopTfisr; #oypy; tpLtpg;gjdhy; Vw;gLk; ghjpg;Gf;fs;gw;wpf;;

Nfl;lwpf.

 cf;fpa jhtug; ghfq;fisAk; jhtug;nghUl;fisAk; $l;Lg;grisahf;Fjyhy;  Vw;gLk;

mD$yq;fisg;gw;wpf; fye;JiuahLf.

 tbfhyikg;G vd;gij tiutpyf;fzg;gLj;Jf.

 Neubahf #oypw;F ntspNaw;wf;$ba kw;Wk; ntspNaw;wKbahj fopT ePiu mwpKfQ;

nra;f.

 Fop ky$l Kiwapy; fhzg;gLfpd;w FiwghLfs; gw;wpf; fye;JiuahLf

 mOf;Fj; njhl;b Kiwia tpsf;Ff. mjDs; epfo;fpd;w fhw;wpd;wpa gf;;wPupah

nrad;KiwiaAk; mjd; %yk; fopT gpupifailfpd;wJ vd;gijf; Fwpg;gpLf.

 mOf;Fj; njhl;bapypUe;J ntspahFk; fopTfis mfw;Wk; Kiwfisg;gw;wpf;;

fye;JiuahLf.

 fopT ePiug; ghJfhg;ghf ntspNaw;Wtjw;fhff; Fopayiw ,izg;Gf;fs; Mw;Wk;

njhopiy tptupj;J tpNrlkhf ePu;g;nghwpfspd; mtrpaj;ijAk; njhopw;ghl;ilAk; mjd;

Kf;fpaj;Jtj;ijAk; tpsf;Ff.

gpujhd nrhw;fs; / vz;zf;fU (Key Words):

 fopT gupfupg;G - waster treatment

 ePu; milg;G - water seal

 mOf;Fj;; njhl;b - septic tank

 cwpQ;Rk; fplq;F - soakage pit

 fhw;wpd;wpa gf;wPupah - anaerobic bacteria

 gupfupf;fhj - untreated

 fopT ePu; - waste water

 mOf;F ePu; - foul water

 foptfw;wy; - waste disposal
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 fopT Kfhikj;Jtk; - waste management

² tbfhy; - drainage

jutpUj;jp cs;sPLfs; :

 gy;NtW fopT ntspNaw;Wk; Kiwfisf; fhl;Lk; gha;r;rw; Nfhl;Lg;glq;fs;;.

 mOf;Fj; njhl;bfspd; tpsf;fg;glq;fs;> epow;glk;

 $l;Lg;gris jahupg;G Kiwfisf; fhl;Lk;  glq;fs;.

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 gy;NtW fopT ntspNaw;Wk; Kiwfspd; mD$yq;fisAk; gpujp$yq;fisAk; tptupj;jy;.

 mOf;Fj; njhl;bapd; njhopw;ghl;il tptupj;jy;.

 Fopayiwnahd;wpy; ,lg;gLfpd;w Jizg; ghfq;fs; kw;Wk;  nghUj;Jf;fspdhy;

fopTfis ntspNaw;Wk;NghJ  fpilf;fpd;w gad;fis tptupj;jy;.

Nkyjpf thrpg;gpw;fhf:

 fy;tp ntspaPl;Lj; jpizf;fsk; (2016)> ve;jputpay; njhopDl;gtpay;> %d;whk; ghfk;>

fl;llj; njhopDl;gtpay;> tPl;L ePu; toq;fy; kw;Wk; tbfhyikg;G> ,yq;if

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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Nju;r;rp 7 : fl;llj; jpl;lg;glj;jpw;F Vw;g epak mstPl;L Kiwfisg; gad;gLj;jp

msitr; rpl;ilfisj; jahupj;Jf; fpuaj;ijf; fzpg;gpLthu;.

Nju;r;rp kl;lk; 7.1: jpl;lg; gj;jpuj;jpw;F Vw;g epak mstPl;L Kiwfisg; gad;gLj;jp msitr;

rpl;ilnahd;iwj; jahupg;ghu;.

ghlNtisfs; : 12

fw;ww; NgWfs; :  fzpa mstPl;lhsu; xUtUf;F mj;jpahtrpakhd Mtzq;fisg;

ngaupLthu;.

² fl;llnkhd;wpd; njupTnra;ag;gl;l gFjpnahd;wpw;fhd epak mstPl;L

Kiwfisg; gpd;gw;wp msTfisf; fzpg;ghu;.

² msTfisf; fzf;fpl;l Ntiy cUg;gbfSf;fhd msitr; rpl;iliaj;

jahupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

ve;jnthU epu;khzr; nraw;wpl;lnkhd;iwAk; Muk;gpg;gjw;F Kd;du; mJ njhlu;ghd
nryit(fpuak;) kjpg;gPL nra;J nfhs;s Ntz;Lk;. ,jw;fhfr; nraw;wpl;lj;jpd; me;je;j
Ntiyf;$Wfs; njhlu;ghd nryit ntt;Ntwhff; fzf;fply; Ntz;Lk;. ,jd; %yk;
cj;Njr nraw;wpl;lj;jpd; jpl;lj;jpw;fhf xJf;fg;gl;l nrytpdq;fSf;F Vw;g mikj;Jf;
nfhs;tjw;F gzpnfhs;NthUf;F tha;g;Gfs; fpilf;fpd;wd. nraw;jpl;lj;jpw;fhf
xg;ge;jf;fhuu;fisj; njupT nra;Ak; NghJk;> mtu;fSf;Ff; nfhLg;gdTfis toq;Fk;
NghJk;> ,t;thwhf ntt;Ntwhd tifapy; Ntiyf;$Wfis mstpl;Lf; nfhs;tJk;
Kf;fpakhdjhFk;. ,jw;fhd mbg;gil mwpitg; ngw;Wf; nfhLg;gJ ,j;Nju;r;rpapd;
vjpu;ghu;g;ghFk;.

 epu;khzr; nraw;wpl;lnkhd;wpw;fhd jpl;lkpLjy;> njhlf;fk; epu;khzj;ij epiwT nra;Ak;
tiuapyhd gbKiwfis mwpKfg;gLj;jpf; nfhLf;f.

 xg;ge;jf;fhuu ;fspD}lhf nraw;wpl;lj;ijr; nraw;gLj;Jtjhapd; jFjpahd
xg;ge;jf;fhuu;fis njupT nra;J mjidg; nghWg;Gf; nfhLg;gjw;fhfj; jahu;gLj;j
Ntz;ba rl;luPjpahd Mtzkhd tpiy kDf;Nfhuy; gj;jpuj;jpd; gpujhd gFjpfisr;
RUf;fkhf mwpKfk; nra;J fye;JiuahLf.

 xg;ge;jnkhd;iw toq;Fk;nghOJ gad;gLj;jg;gLk; tpiykDf;Nfhuy; gj;jpunkhd;wpd;
gFjpahd> msTr; rpl;ilapd; Kf;fpaj;Jtj;ij khztu;fSld; fye;JiuahLf.
mjw;Nfw;g>
 epu;khzpj;jYf;Fupa Ntiyf; $Wfisj; njupe;J nfhs;Sjy; (epu;khz re;ju;g;gk;

tiuf;Fk; cs;sitahFk;)
 me;je;j Ntiyf;$Wfspd; msTfisg; ngwy;
 Ntiyf;$Wfis mstpLjYf;fhd epak myFfisg; gad;gLj;Jjy;
 Ntiy tpguq;fisj; jahupj;jy;
 Ntiyf;$Wfspd; myF tpiyiaf; fzpj;jy;
 nkhj;j nryitf; fzpf;fPL nra;jy;
 msTr; rpl;iliaj; jahupj;jy;
 nghUl;gl;baiyj; jahupj;jy;

Mfpa xt;nthU gbKiwfisAk; mwpKfQ; nra;f.
 ve;jnthU epu;khzpg;Gr; nraw;ghl;bd; nghOJk; tpiy kDf;Nfhuy; gj;jpuj;jpd; gFjpahd

msTr; rpl;ilapd; Kf;fpaj;Jtj;jpid khztu;fSld; fye;JiuahLq;fs;. ,jd;gb>
Ntiy cUg;gbfis mwpe;J nfhs;sy;> msTfis mstply;> epak mstPl;L
Kiwfisg; gad;gLj;Jjy;> nrytpdq;fisf; fzpj;jy;> nghUl;gl;baiyj; jahupj;jy;
Nghd;w tplaq;fis ntspf;nfhzu;f.

 msTr; rpl;il jahupj;jypd; Kiwfshf msntLj;jy;>tu;f;fg;gLj;jy;> RUf;fg;gl;bay;
jahupj;jy;> kw;Wk; rpl;il jahupj;jy; Nghd;wtw;iwf; Fwpg;gplyhk; vd;gijj;
njspTgLj;Jf.
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 msTr; rpl;il jahupg;gtuhy; gad;gLj;Jk; khjpup
 tpdty; jhs; / gpurpdj;jhs;
 mstPl;Lj; jhs;
 RUf;fj; jhs;
 msitr; rpl;il

vDk; tifapy; khjpupfs; ehd;F cz;nld;Wk; mk;khjpupfisg; gad;gLj;Jk; Kiw
njhlu;ghfTk; mwpT+l;lk; nra;f.

 mstPl;Lj; jhspy; msTfis cs;slf;Fk;NghJ ftdj;jpy; nfhs;s Ntz;ba
tplaq;fisj; njspTgLj;Jf.

 ghtidapYs;s epak mstPl;L Kiwfs; gw;wp vLj;Jf; $Wf. (SLS 573, SMM7,

CESMM 4)
 mstPLfisg; ngWtjw;F epak mstPl;L Kiwfisg; gpd;gw;w Ntz;Lk; vd;gijj;

njspTgLj;Jf.
 vspa jpl;lg;glnkhd;iw thrpj;jwpe;J nfhs;tjw;F khztu;fSf;F cjTtJld; mjd;

gpujhd Ntiy cUg;gbfSf;fhf SLS 573 mstPl;L Kiwf;Nfw;g mstpLk; Kiwiaj;

njspTgLj;jp> khztu;fSf;F vspa jpl;lg;glnkhd;wpid mstpLtjw;Fr; re;ju;g;gj;ij
Vw;gLj;jpf; nfhLf;f.

 mstPLfisg; ngWtjw;fhf> fPo;f; Fwpg;gplg;gLk; Ntiyf;$WfspypUe;J njupT nra;J
nfhs;Sq;fs;.
 mj;jpthuf; fplq;F ntl;Ljy;
 mj;jpthuk;
 Nkw;fl;likg;Gr; Rtu;
 $iu
 fhiu
 fjT> ad;dy;

 msTr; rpl;ilapd; gpujhd gFjpfshf>
 tpiy Fwpj;jypd; Kw;Fwpg;G
 Muk;g Ntiyfs;
 mstplg;gl;l Ntiy
 jw;fhypfr; nryT (provisonal) kw;Wk; Muk;gr; nryT
 RUf;fk;

Nghd;wtw;iw mwpKfQ; nra;f.
 khztu;fshy; mstpl;Lg; ngw;Wf; nfhs;sg;gl;l Ntiy cUg;gbfSf;fhd RUf;fj;jhs;

xd;wpidj; jahupf;Fk; Kiwia tpgupj;J> mjw;fhf khztu;fSf;Fr; re;ju;g;gk; toq;Ff.
 khztu;fs; %yk; jahupf;fg;gl;l RUf;fj;jhisg; gad;gLj;jp msitr; rpl;iliaj;

jahupg;gjw;F khztu;fSf;F cjTf.

gpujhd nrhw;fs; / vz;zf;fU( Key words):
² msitr; rpl;il - bill of quantities

² epak mstPl;L Kiw - standard method of measurement

² Ntiy cUg;gb - work item

² mstPl;il mstply; - taking off

² tu;f;fg;gLj;jy; - squaring

² RUf;fj;jhs; jahupj;jy; - abstracting

² tpiy Fwpj;jypd; Kw;Fwpg;G - pricing preamble

² RUf;fk; - summary

² tpiykDf;Nfhuy; gj;jpuk; - tender document

² gpurpdj;jhs;/tpdty;jhs; - query sheet

² mstPl;Lj;jhs; - taking off sheet / measurement sheet / dimension sheet



98 Mrpupau; topfhl;b

nghwpapay; njhopDl;gtpay;juk; - 13

² RUf;fj;jhs; - abstract sheet

² tpupthd tiujy; - detail drawing

² Muk;g Ntiyfs; - preliminaries

² mse;j Ntiyf;$W - measured item

² jw;fhypfr; nryTk;> Muk;gr; nryTk; - provisional sums and prime cost sums

jutpUj;jp cs;sPLfs; :

² jpl;lg;gj;jpunkhd;W

² tpupthd jpl;lg; gj;jpuk;

² mstPl;Lg; gj;jpu khjpup

² RUf;fj;jhs; khjpup

² SLS 573

² SMM 7

² CESMM 4

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

² msitr; rpl;ilnahd;wpd; Kf;fpaj;Jtj;ijj; njspTgLj;Jjy;

² epak mstPl;L Kiwfisg; gad;gLj;Jtjd; Kf;fpaj;Jtj;ijj; njspTgLj;Jjy;

² vspa epu;khznkhd;wpw;fhf mstPl;Lj;jhs;> RUf;fj;jhs; kw;Wk; msitr; rpl;iliaj;;

jahupj;jy;

Nkyjpf thrpg;gpw;fhf:

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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Nju;r;rp kl;lk;  7.2 : msitr; rpl;ilf;F Vw;g myF tpiyiaf; fzpg;ghu;

ghlNtisfs; : 14

fw;ww; NgWfs; :  xU myfpw;fhd tpiy mlq;fpa gFjpfis tptupg;ghu;.

² fl;llnkhd;wpd; njupTnra;ag;gl;l gFjpnahd;wpd; gpujhd Ntiy

cUg;gbfSf;fhd xu; myfpd; tpiyiaf; fzpg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

msitr; rpl;ilnahd;wpy; cs;slq;fpAs;s Ntiy cUg;gbfSf;F tpiy Fwpj;jy;
%yk; ahjhapDnkhU epu;khzpg;Gr; nraw;ghl;bd; nrytpdq;fisf; fzpj;jy; njhlu;ghf
fw;whar; nra;tNj ,j;Nju;r;rp kl;lj;jpd; %yk; vjpu;ghu;f;fg;gLfpd;wJ.

 Ntiy cUg;gbfSf;F tpiy Fwpj;jypd;NghJ kw;Wk; fzpj;jypd;NghJ %yg;nghUl;fs;>
ciog;G kw;Wk; nghwpj;njhFjp njhlu;ghd midj;J tpiyf; fzpg;Gfisr; nra;tjpd;
NjitiaAk; njspTgLj;Jf.

 %yg;nghUl;fs; njhlu;ghd midj;Jk; mlq;fpa tpiyfs;> ciog;G njhlu;ghd
midj;Jk; mlq;fpa tpiyfs;> nghwpj;njhFjp njhlu;ghd midj;Jk; mlq;fpa tpiyfs;
vd;gtw;iwf; fzf;fpLk;NghJ ftdj;jpy; nfhs;sNtz;ba fhuzpfis khztu;fSld;
fye;Jiuahb ntspf;nfhzu;f. mtw;iwg; gl;baw;gLj;jr; nra;f.

 Nkw;Fwpg;gplg;gl;l midj;Jk; mlq;fpa tpiyfs; njhlu;ghd cjhuzq;fis toq;fp
fzpg;gpLtjw;F khztu;fSf;Fr; re;ju;g;gj;ij toq;fTk;.

 Njwpa myFtpiy> nkhj;j myFtpiy vd;gtw;Wf;fpilapyhd NtWghl;ilj;
njspTgLj;jp myF tpiyapy; mlq;fpa mk;rq;fis mwpKfQ; nra;f.

 nghUspd; tpiy
 ciog;G
 Nke;jiyr; nryT
 nghwpj;njhFjp
 ,yhgk; Mfpa mk;rq;fisf; Fwpg;gpLf.

 gpujhd Ntiy cUg;gbfs; rpytw;Wf;fhd myFtpiyiag; gFg;gha;T nra;Ak;
Kiwiaj; njspTgLj;jp khztu;fs; mt;thwhd myF tpiyiag; gFg;gha;T
nra;tjw;Fr; re;ju;g;gk; toq;Ff.

 myF tpiyia> msTr; rpl;ilg; gj;jpuj;jpw;F cl;gLj;jp> nkhj;jr; nryit fzpj;jiyj;
njspTgLj;jp khztu;fis mt;thwhd gapw;rpfspy; <LgLtjw;Fr; re;ju;g;gj;ij Vw;gLj;jpf;
nfhLf;fTk;.

 myF tpiy fzpj;jYf;fhf BSR gad;ghl;il mwpKfQ; nra;f.

gpujhd nrhw;fs; / vz;zf;fU (Key words):

² midj;Jk; mlq;fpa tpiy - all-in rate

² Njwpa myF tpiy - net unit rate

² nkhj;j myF tpiy - gross unit rate

² myF tpiyg; gFg;gha;T - analysis of unit rate

² Nke;jiyr; nryT kw;Wk; ,yhgk; - overhead and profit

jutpUj;jp cs;sPLfs; :

² msitr; rpl;ilg; gj;jpuk;> fzpg;ghd;> nghUl;fs; - ciog;G kw;Wk; nghwpj; njhFjpf;fhd

tpiyg;gl;bay;

² BSR (Building Schedule of Rates) fl;bl NtiyfSf;fhd gl;bayplg;gl;l tPjq;fs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

² midj;Jk; mlq;fpa tpiyiaf; fzf;fply;
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² Njwpa myF tpiy kw;Wk; nkhj;j myF tpiy vd;gtw;wpw;fpilapyhd NtWghl;ilj;

njspTgLj;jy;

² myF tpiyiaf; fzf;fply;

Nkyjpf thrpg;gpw;fhf:

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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Nju;r;rp kl;lk;  8 : cw;gj;jp kw;Wk; tzpf tpUj;jpf;Fj;  Njitahd jpwd;fis tpUj;jp

nra;J nfhs;thu;.

Nju;r;rp kl;lk; 8.1: tzpfr; re;ju;g;gq;fis Njbawpthu;.

ghlNtisfs; : 04

fw;ww; NgWfs; :  ngWkhd cUthf;fj;jpy; Kaw;rpahz;ikahsupd; tfpghfj;ij

tptupg;ghu;.

² Kaw;rpahz;ikf;Fj; Njitahd jpwd;fisAk; gz;Gf; $WfisAk;

tpUj;jp nra;J nfhs;thu;.

² cw;gj;jp kw;Wk; re;ijapid mbg;gilahff; nfhz;l #o;epiyfspy;

Kaw;rpahz;ikapd; ntw;wp Njhy;tpfis tptupg;ghu;.

ghlj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

ve;jnthU ehl;bYk; vj;jid tzpf Kaw;rpfs; Muk;gpf;fg;gl;lhYk;> mtw;wpy; rpwpanjhU
msNt ntw;wpg;ghijia Nehf;fpr; nry;Yk;. Mifahy; Kaw;rpahz;ikahsd; vd;gtd;
ahu;? mtdJ nghWg;Gf;fs; vit? mtdJ jpwd;fs;> kdg;ghq;Ffs; vd;gd vt;thwikjy;
Ntz;Lk; vd;gd gw;wpAk; eilKiwr; re;ijapDs; mtd; nraw;gl;l tpjk; gw;wpAkhd
mbg;gil mwptpid khztu;fSf;Fg; ngw;Wf; nfhLj;jy; ,j;Nju;r;rp kl;lj;jpDlhf
vjpu;ghu;f;fg;gLfpd;wJ.

 xU ehl;bd; nghUshjhu mgptpUj;jpf;Fg; gq;fspg;Gr; nra;Ak; Mf;fG+u;tkhd
Gj;JUthf;fq;fisj; Njhw;Wtpj;J mtw;iw ntw;wpfukhf eilKiwg;gLj;jpr; nry;Yk;
tzpf Kiwfis Qhgf%l;bf; nfhz;L my;yJ mtw;wpd; fhnzhspf; fhl;rpfis
tFg;gpDs; fhz;gpj;J ghlj;ij Muk;gpAq;fs;.

 ntw;wpfukhd Kaw;rpahz;ikahsu;fis njupTnra;Ak; re;ju;g;gq;fs; cs;slq;fpa
gj;jpupif tpsk;guq;fs; kw;Wk; glq;fs; Nghd;wtw;iw tFg;gpy; rku;g;gpg;gjidg; ghlg;
gpuNtrkhff; nfhs;syhk;.

cjhuzkhf

² epu;khzf; ifj;njhopy; - Construction Industry

² fl;llf;fiy rhu; epWtdk; - Architectual firm

² #upa / epiyNgwhd / gRikr; rf;jp - Solar/Sustainable/Green energy

² thfd cjpupg;ghfq;fs;> gOJghu;j;jy; - Vehicle accesories, repairs

² epwg;G+r;Rf;fs;> ntspw;Wjy;> Jzptif> jsghlk; - Paints, lighting, fabric, furniture

 Mf;fG+u;tkhd GJg; Gj;JUthf;fq;fis Njhw;Wtpj;jypD}lhf cw;gj;jp nra;ag;gLfpd;w
nghUnshd;wpw;F ngWkjp Nru;f;fg;gLfpd;w re;ju;g;gq;fisf; Nfl;lwpf.

 mjdbg;gilapy; Kaw;rpahz;ik vd;gjw;fhd mwpKfj;jpidr; rku;g;gpg;gjw;fhd
tha;g;gpid toq;Ff.

“ Kaw;rpahz;ik vd;gJ GJf; fz;Lgpbg;Gfs; etPd Kiwfs; vd;gtw;wpD}lhf
nghUshjhug; ngWkjpkpf;f nghUl;fs;> Nritfs; vd;gtw;iw cw;gj;jp nra;tjw;F
xUtd; jd;dfj;Nj nfhz;Ls;s ,aYikahFk;. my;yJ tzpfr; re;ju;g;gq;fis
Mf;fj;jpwd; kpf;f tifapy; ,dq;fz;L ,lu;ghLfSf;F kj;jpapy; Gj;JUthf;fq;fis
Njhw;Wtpg;gjD}lhf nghUshjhu uPjpapyhd ,yhgkiljy; kw;Wk; r%f eyNdhk;giy
Vw;gLj;Jk; nrad;Kiw Kaw;rpahz;ikahFk;.

 xU ehl;bd; jdpahs;> r%f kw;Wk; nghUshjhu mgptpUj;jp njhlu;gpy; Kaw;rpahz;ikapd;
gq;fspg;gpid RUf;fkhff; fye;JiuahLf.

 Ntiytha;g;gpid mjpfupf;fr; nra;jy; - rpw;wsT my;yJ NgusT tzpfr; Nrit
%yk;
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 Efu;Nthupd; Njitfisg; G+u;j;jp nra;jy; - GJg; nghUl;fs; Nritfs; %yk;

 kf;fspd; tho;f;ifj; juj;jpid cau;j;Jtjw;Fj; JizGupaf; $ba tifapyhd
Gj;JUthf;fq;fisj; Njhw;Wtpj;jy;

 Gjpa nghUl;fs; Nritfisr; re;ijg;gLj;Jtjd; %yk; re;ij tpuptiljy;.

 ntw;wpfukhd tzpf tha;g;Gf;fSld; ,ize;j Neu; kw;Wk; kiwKf tzpfKiwfs;
Njhd;Wjy;.

 xU ehl;bd; cw;gj;jpia mjpfupg;gjd; %yk; nkhj;jj; Njrpa cw;gj;jpia mjpfupf;fr;
nra;jy;.

 etPd njhopDl;gj;jpid cUthf;Fjy;> tpisjpwd; kpf;f tifapy; tsg;ghtidapid
Nkk;gLj;Jjy;> ehl;bd; mgptpUj;jpf;F Neubahfg; gq;fspg;Gr; nra;jy;.

 Mf;fG+u;tkhf cUthf;fg;gl;l Gj;JUthf;fq;fis ntw;wpfukhd tzpf tha;g;Gf;fshf
mgptpUj;jp nra;tjd;%yk; Njrpa nghUshjhuj;jpw;Fg; gq;fspg;Gr; nra;Ak; tzpfr;
re;ju;g;gq;fs; kw;Wk; mtw;Wf;F gq;fspg;Gr; nra;Njhu; gw;wpf; Nfl;lwpf.

cjhuzk; :  kpd; tpsf;F cw;gj;jp

 gy;NtW kUe;Jtiffs; cw;gj;jp

 G+r;Rg; nghUl;fs;

 ,ae;jpuhjpfs; cw;gj;jp nra;j re;ju;g;gq;fs;

 ,e;j tifapy; GJf; fUj;Jf;fs; kw;Wk; GJf; fz;Lgpbg;Gf;fs; vd;gdtw;iw
Gj;jhf;fq;fshf khw;Wtjw;F tpUg;gKk; jpwikAk; cs;s xUtu; Kaw;rpahsd; Mthu;
vd;gJ rk;ge;jkhf fye;JiuahLf.

 Kaw;rpahsd; xUtid milahsk; fhz;gJ rk;ge;jkhf gy;NtW mwpQu;fs; gy;NtW
tiutpyf;fzq;fis Kd;itj;Js;sdu; vd;gjid cjhuzq;fSld; Rl;bf;fhl;Lf.
,e;j tifapy; nghJthd xU tiutpyf;fzj;jpid toq;FtJ fbdk; vd;gjidAk;
Rl;bf;fhl;Lf.

 ,t;thwhd tiutpyf;fzq;fspd; njhFg;nghd;wpidj; jahupg;gjw;F topfhl;Lf.

khw;wq;fisj; Njbawpe;J mtw;iw ,dq;fz;L tha;g;Gf;fSf;Nfw;wthW mtw;wpy; ,Ue;J
cr;rg; gad;ghl;bidg; ngWgtNd Kaw;rpahsdhthd;.

Peter Drucker.

%yjdj;jpw ;Fk; ciog;gpw ;Fk; ,ilapyhd ,ilj;jufuhfr; nraw;gLjy;
Kaw;rpahz;ikahFk;.

xf;];gu;l; mfuhjp

cWjpaw;wp jd;ikfSf;F Kfq;nfhLj;jy; Kaw;rpahz;ikahFk;.

upr;ru;l; ed;updl;

re;ju;g;gj;ij cUthf;fpf; nfhz;L mjpy; ,Ue;J tpisTfisg; ngWtjw;F xU
mikg;gpidj; Njhw;Wtpg;gtu; Kaw;rpahsdhthu;. tha;g;Gf;fis cUthf;fpf; nfhz;L
mtw;wpidg; gad;gLj;Jtjw;fhf mikg;Gf;fisj; Njhw;Wtpf;Fk;NghJ njhlu;GgLk;
rfy eltbf;iffSk; nray;fSk; Kaw;rpahz;ik nrad;Kiwapy; cs;slq;Fk;.

   tpy;ypak; B. igfpNut;

 GJf; fUj;Jf;fisAk; GJf;fz;L gpbg;Gf;fisAk; ntw;wpfukhfg; GJ cUthf;fq;fshf
khw;wk; nra;J tzpf tha;g;Gf;fisf; fl;bnaOg;gf; $ba xU eguhthu;.

 xU nghUspdNjh NritapdNjh ngWkjpia jPu;khdpf;Fk; re;ju;g;gj;jpy; xU
Kaw;rpahsdpd; flikg;ghq;fpidf; Nfl;lwpf.

 GJj;jahupg;Gf;fs; kw;Wk; kdpjj; Njitfs;> tpUg;gq;fis epiwNtw;Wk; nghUl;L
Gjpa nghUl;fs;> Nrit cw;gj;jpfs;. cjhuzk; ,y;yj;jurpfspd; trjpf;fhf
nghbnra;ag;gl;l rikay; thridj; jputpa cw;gj;jp.
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 cw;gj;jpf; fhuzpfis tpidj;jpwDld; re;ijg;gLj;Jtjw;Fg; gad;gLj;jg;gLk; epyk;>
ciog;G> %yjdk; kw;Wk; Kaw;rp vd;gtw;iwg; gad;gLj;jp nghUl;fisAk;
NritfisAk; cw;gj;jp nra;jy;.

 tzpf tha;g;Gf;fis ,dq;fhzy;

 cw;gj;jpia etPdkag;gLj;jy;

cjhuzkhf : rpy;Yf;fjpiuj; jahupg;G - gy;NtW NjitfSf;Fg; nghUj;jkhd rpy;Yf;
fjpiufspd; cw;gj;jp

- ghy;fwf;Fk; fUtp

- gFjpastpy; jahupf;fg;gl;l czT cw;gj;jp

 cw;gj;jpnahd;wpd; ngWkjpiaj; jPu;khdpf;Fk; NghJ nrad;Kiw ntw;wpaspf;f
Ntz;Lkhdhy; Kaw;rpahz;ikahsd; xUtdplk; ,Uf;fNtz;baJk; tpUj;jp nra;J
nfhs;s Ntz;baJkhd jpwd;fs;> kdg;ghq;F rk;ge;jkhd fUj;Jf;fis Kd;itf;fj;
JizGupaTk;.

 Kaw;rpahsd; xUtdplk; fhzg;glNtz;ba gz;Gfs; rk;ge;jkhd tplaq;fisr;
Nrfupg;gjw;F topfhl;lTk;.

 Kfhikj;Jtg; gz;Gfs;

 jpl;lkply;

 xOq;fikj;jy;

 fz;fhzpj;jy;

 kjpg;gPL

 MSikj; jpwd;fs;

 ,lu; Kfhikj;Jtk;

 tzpf tha;g;Gf;fis ,dq;fhzy;

 Mf;fj;jpwd;

 etPdkakhf;fy; / Gj;JUthf;fk;

 Kfhikj ;Jtr ; nrad ;Kiwia tpUj ;j p nra ;J nfhs ;tjd ; nghUl ;L
Kaw;rpahz;ikahsndhUtd; jpwd;fis mile;J nfhs;sNtz;ba Kiwapidf;
fye;JiuahLf.

 Kaw;rpahz;ikahsd; xUtd; mjpf ,lu;ghLfSf;F Kfq;nfhLf;f Ntz;bAs;sikahy;
tzpfj;jpid ntw;wpfukhf Nkw;nfhs;tjw;F rpwe;j jpl;lkply; mtrpak; vd;gjidAk;
mjw;fhf fPo;tuf;$ba tplaq;fs; ed;F jpl;lkplg; glNtz;bajd; mtrpak; gw;wpAk;
fye;JiuahLf.

 cw;gj;jpf; fhuzpfisAk; tsg; ghtidiaAk; jpl;lkply;

 cw;gj;jpj; njhopw;ghl;bidj; jpl;lkply;

 cw;gj;jpapd; tpisTfisg; ngw;Wf;nfhs;tjidj; jpl;lkply;

 xOq;fikj;jy;

xU epWtdj;jpd; ,yf;fpid tpidj;jpwd; kpf;fjhAk;> tpisjpwd; kpf;fjhAk; epiwNtw;wpf;
nfhs;tjd; nghUl;L Copau;fs;> tsq;fs;> gzpfs; kw;Wk; nghWg;Gf;fs; vd;gtw;wpw;
fpilNa Kiwahd ,izg;nghd;iw Vw;gLj;jp njhlu;Gfisf; fl;bnaOg;GtNj
xOq;fikj;jy; MFk;.

 Mw;wNtz;ba gzpapid ,dq;fhzy;

 mtw;iwf; Fwpg;gpl;l xU rl;lfj;jpy; cl;gLj;jy;

 Mw;wNtz;ba flikfisAk; nghWg;Gf;fisAk; mwpe;J nfhs;sy;

 Ntiyg;gFg;G

 epWtdnkhd;wpd; xOq;fikg;Gf; fl;likg;G njhlu;gpy; khztu;fSf;F mwpT+l;Lf.
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 fz;fhzpj;jy;.

epWtdnkhd;wpd; Fwpf;Nfhs;fis mile;J nfhs;tjw;fhf me;epWtdj;jpd; kdpj tsq;fs;
kw;Wk; Vida toq;fs; njhlu;gpyhd tofhl;LjYk; J}z;LjYkhFk;.

 Kiwahd jpl;lkplYk; xOq;fikg;Gk; ,Ue;Jk; $l rpwe;j newpg;gLj;jy; ,y;yhJ
Nghdhy; cupa Fwpf;Nfhspid va;j Kbahnjd;gijr; Rl;bf; fhl;Lf.

 rpwe;j newpg;gLj;jy; xd;Wf;F jiyikj;Jtk;> njhlu;ghly; Cf;Ftpj;jy; Nghd;w
fhuzpfs; Kf;fpaj;Jtk; ngWk; tpjk; gw;wpf; fye;JiuahLf.

 kjpg;gPL

jahupf;fg;gl;l jpl;lq;fs; Kiwahf mKy;gLj;jg;gLfpd;wdth vd;gjidg; guPl;rpj;jy;>
khw;wq;fs; ,Ug;gpd; mtw;iwf; fz;L nfhs;sy;> NjitNaw;gbd; jpUj;jk; nra;tjw;fhf
cupa eltbf;iffis vLj;jy; Nghd;w Mw;wy;fs; ,Uj;jy; Ntz;Lk;.

 Kaw;rpahz;ikahsd; xUtdplk; tpUj;jp nra;ag;gl Ntz;ba fPo;tuf;$ba
MSikj;jpwd;fs; njhlu;gpyhd tplaq;fisr; Nrfupg;gjw;F topfhl;lTk;.

 ,lu; Kfhikj;Jtk;

 Kaw;rpahz;ikahsu;fs; Kfq;nfhLf;ff;$ba ,lu;ghl;L epiyikfs; gw;wpj;
  Njbawpf. (cjhuzk;) tpiyj;jsk;gy;> Copau; Mu;g;ghl;lk;> fs;tu;> vjpupfs;
  Nghd;Nwhuhy; Vw;gLk; Nrjk;> kf;fs; Mu;g;ghl;lk; rl;ljpl;lq;fspy; Vw;gLk;
  khw;wq;fs;

 ,lu; Kfhikj;Jtk; nra;J nfhs;tJ rk;ge;jkhf rpwe;j Kaw;rpahz;ikahsd; xUtd;
gpd;gw;w Ntz;ba eilKiwfs; gw;wpf; Nfl;lwpf.

 ,lu;fisf; Fiwj;Jf; nfhs;tjw;fhd KbTfis vLj;jy;.

 fhg;gPl;L cgha Kiwfs; - fhg;GWjp> me;epNahd;a cjtpfisr; nra;jy;> mDruizj;
njhlu;Gfs;

 ,iaghf;fk; : GJr; re;ijia ehbr; nry;yy; re;ij Mf;fpukpg;ghFk;. ,q;F
Kuz;ghl;bid ed;F mwpe;J nfhz;L mtw;Wf;fhd jPu;tpidf; fz;lwpe;J rupahf
KbntLf;Fk; Mw;wiyg; ngw;wpUj;jy; Ntz;Lk;.

 tzpf tha;g;Gf;fis ,dq;fhZjy;

VjhtJ gpur;rpidnahd;wpw;fhd jPu;nthd;Nwh my;yJ ,Jtiu epiwNtwhj
Njitnahd;wpid my;yJ tpUg;gnkhd;wpid epiwNtw;w Ntz;b Vw;gLk; NghJ>
Kaw;rpahz;ikahsdJ cs;sj;jpy; tzpfk; rk;ge;jkhd vz;zq;fs; cUthfyhk;.
tzpf vz;znkhd;iw tzpf tha;g ;nghd;whf khw ;Wtjw;fhd jpwd;fs;
Kaw;rpahz;ikahsdplk; fhzg;gly; Ntz;Lk;.

 Mf;fj;jpwd;

Mf;fG+u;tkhd Kiwapy; Gj;JUthf;fq;fisj; cUthf;Ftjd; %yk; cw;gj;jpfspd;
ngWkjpapid mjpfupf ;fr ; nra;J re;ijia ntw;wpnfhs;Sk; Mw;wiy
Kaw;rpahz;ikahsd; nfhz;bUf;f Ntz;Lk;.

 Kaw;rpahz;ikapd; ,yl;rzq;fs; gpwg;gpdhy; khj;jpuk; mikaf;$ba njhd;wy;y.
mDgtq;fs;> gapw;rpfs;> mwpT kw;Wk; Mw;wy; vd;gtw;iwg; ngw;Wf;nfhs;tjD}lhfTk;
mtw;iw tsu;j;Jf; nfhs;syhk; vd;gjid khztu;fSf;Fr; Rl;bf;fhl;Lf.

 xU r%fj;jpy; Kaw;rpahz;ikahsu;fs; Njhd;WtJ nghUshjhu> r%f> rka> fyhrhu>
murpay; kw;Wk; cstpay; Nghd;w fhuzpfs; gytw;wpd; mz;zpNahd;dpa
njhlu;gpdhyhFk; vd;gjidAk;> mjdbg;gilapy; xUtupDs; Kaw;rpahz;ikf;Fj;
Njitahd jpwd;fis tpUj;jp nra;J nfhs;sg; gapw;rp toq;fy;> mwpit toq;fy;
Nghd;wtw;wpD}lhfTk; Nkw;nfhs;syhk; vd;gjidj; njspTgLj;Jf.

 Kaw;rpahz;ikj; jpwd; kw;Wk; kdg;ghq;F vd;gtw;iw tpUj;jp nra;J nfhs;sg;
gad;gLj;jg;gLk; cj;jpfisj; Njbawpf

 jpwd; mgptpUj;jp Ntiyj;jpl;lq;fs;
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 kf;fis mwpT+l;ly;

 tsu;e;Njhu; fy;tpr; nraw;wpl;lq;fs;

 njhopw;gapw;rp Ntiyj;jpl;lq;fs;

 cw;gj;jpiaAk; re;ijiaAk; mbg;gilahff; nfhz;l Kaw;rpahz;ikr; nraw;ghLfspd;
ntw;wp Njhy;tpfs; rk;ge;jkhd tplaq;fisj; Njbawpf.

gpujhd nrhw;fs; / vz;zf;fU (Keyword):

² Kaw;rpahz;ik - Entrepreneurship

 Kfhikj;jpwd;fs; - Management Skills

 re;ijKfg;gLj;jpa - Market-oriented

 ,lu; Kfhikj;Jtk; - Risk Management

jutpUj;jp cs;sPLfs; :

² ntw;wpfukhd tzpf re;ju;g;gq;fisf; fhl;rpg;gLj;jf;$ba fhnzhspfslq;fpa

,Wtl;Lf;fs; (CD)

 Kaw;rpahz;ik njhlu;ghd E}y;fs; / rQ;rpiffs; / nra;jpf; fl;Liufs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

 Kaw;rpahz;ikahsd; kw;Wk; Kaw;rpahz;ik gw;wp mwpKfk; nra;jy;.

 Kaw;rpahsd; xUtuplKs;s Kfhikj;Jtj; jpwd;fs; kw;Wk; MSikj;jpwd;fis

tpsf;Fjy;.

 Kaw;rpahz;ikf;Fj; Njitahd jpwd;fs; kw;Wk; kdg;ghq;Ffs; vd;gtw;iw tpUj;jp

nra;af;$ba cj;jpfis Kd;nkhopjy;.

 cw;gj;jpiaAk; re;ijapidAk; mbg;gilahff; nfhz;l Kaw;rpahz;ikr; nraw;ghLfspd;

ntw;wp Njhy;tpfis tpsf;Fjy;.
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Nju;r;rp kl;lk;  8.2:tzpf Nkk;ghL kw;Wk;   tzpfr; nrad;-Kiwf;Fj;; Njitahd fUtpfs;
gw;wpf; Nfl;lwpthu;.

ghlNtisfs; : 06

fw;ww; NgWfs; :  re;ij Ma;T (survey) Kiwapaiy tptupg;ghu;.

 khw;W tzpfr; re;ju;g;gq;fis ,dq;fhz;gjw;fhf ggrr (SWOT)
gFg;gha;itg; gad;gLj;Jthu;.

 tzpff;fUj;njhd;iw ntw;wpfukhd tzpf Kd;nkhopnthd;whf

khw;wpaikg;ghu;.

 rpw;wsT tzpfnkhd;wpd; Kfhikj;Jtr; nraw;ghLfis tptupg;ghu;.

 rpw;wsT tzpfnkhd;wpd; topelj;jy; fUkq;fspd; nrayilit

mstpLtjw;Fj; Njitahd epjp eltbf;iffspd; Njitia tpsf;Fthu;

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

re;ijapy; epyTk; tzpf tha;g;Gf;fis ,dq;fz;L mjid xU tzpf tha;g;ghf
khw;wpaikj;J rpw;wsT tzpfnkhd;wpid eilKiwr; rhj;jpakhd xd;whf cUthf;ff;$ba
tpjk; njhlu;ghf Nghjpa mwptpidg; ngw;Wf; nfhLj;jy; ,e;jj; Nju;r;rp %yk;
vjpu;ghu;f;fg;gLfpd;wJ.

 gy;NtWgl;l tzpfr; re;ju;g;gq;fisf; fhl;Lk; glq;fs; / tPbNahf;fhl;rpfs; / gj;jpupifg;
Gifg;glq;fs; Nghd;wtw;iw tFg;gpy; rku;g;gpf;fTk;. mjd;thapyhf tzpfr; re;ju;g;gq;fs;
vd;gJ gw;wpa tiutpyf;fznkhd;iw Kd;itg;gjw;fhd fye;Jiuahly; xd;iw
Nkw;nfhs;f.

 epu;khzk; rhu;e;j tzpfk; (construction business)

 ,ae;jpuhjpfs; toq;Fdu;fs; (machinery suppliers)

 ifj;jwp> fl;llepu;khzf;fiy> tY (textile, architectural, energy)

 tzpfr; #ow; fhuzpfspd; khw;wq;fspdhy; cUthff;$ba tzpff; fhuzpfspd; JizAld;
,yhgfukhd tpahghu eltf;ifnahd;wpy; <LgLtjw;fhd tha;g;Ng tzpfr; re;ju;g;gk;
vd;gjid vspjhff; Fwpg;gpLf. my;yJ KjyPl;lhsUf;F> ,lupid vjpu;nfhs;NthUf;F
Nghjpa gaidg; ngw;Wf; nfhLf;ff;$ba nray;fs; tzpfr; re;ju;g;gk; vd;gjid
tpsf;Ff.

 tzpfr; re;ju;g;gq;fis ,dq;fhz;gjw;fhf fPo;tUk; topKiwfisg; gad;gLj;jyhk;
vd;gjidr; Rl;bf;fhl;Lf.

 re;ij Ma;T (market survey)

 ggrr (SWOT) gFg;gha;T

 tzpfr; re;ju;g;gq;fis ,dq;fhzf;$ba xU topKiw vd;w tifapy; re;ij Ma;tpidg;
gad;gLj;jf;$ba Kiwapidf; fye;JiuahLf.
“re;ij Ma;T vd;gJ re;ijtha;g;G kw;Wk; tsq;fs; vd;gtw;wpid kjpg;gPL nra;J
kpfTk; cfe;j tzpfr; re;ju;g;gj;jpid ,dq;fhz;gjw;fhf Nkw;nfhs;sg;gLk; Ma;T
MFk;.”
tzpf tha;g;nghd;wpd; ntw;wpfukhd vjpu;fhy epiyg;ghl;bwF re;ij Ma;T mtrpakhdJ
vd;gjidAk; fPo;tUk; re;ju;g;gq;fspy; re;ij Ma;T Kf;fpaj;Jtk; ngWfpd;wJ
vd;gjidAk; Rl;bf;fhl;Lf.
 re;ijapy; epyTk; tzpfr; re;ju;g;gq;fis ,dq;fhzy;.

 tsk; kw;Wk; re;ij tha;g;Gf;fs; vd;gdtw;wpy; ,Ue;J kpfTk; nghUj;jkhd tzpfr;
re;ju;g;gj;jpid jPu;khdpj;jy;.

 re;ij njhlu;ghd jfty;fspdbg;gilapy; kpfTk; nghUj;jkhd tzpfj;jpid
epu;zapj;jy;.

 Nghl;bahsu;fis ,dq;fhz;gjd; %yk; Nghl;bia ntw;wpfukhf vjpu;nfhs;sy;.
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 Ma;nthd;wpy; juTfisAk; jfty;fisAk; ngw;Wf; nfhs;tjw;fhf gpujhd ,uz;L
Kiwfs; gpd;gw;wg;gLtjidr; Rl;bf;fhl;Lf.

 Kjy; epiyj; juTfs;

tzpfj;jpy; gad;ghl;by; cs;s Mtzq;fspy; ,Ue;J ngwg;gLk; juTfs; my;yJ
mt;tzpf mikg;gpdhNyNa Kjw;jlitahf Nrfupf;fg;gl;l juTfs; Kjy;epiyj;
juTfs; vdg;gLk;.

Kjy;epiyj; juTfs; ngwg;gLk; Kiwfs;

 fz;fhzpj;jy;

 guPl;rpj;jy;

 Neu;Kf ciuahly;

 tpdhf;nfhj;J

 ,uz;lhk; epiyj; juTfs;

NtW xUtuhy; my;yJ epWtdq;fshy; Nrfupf;fg;gl;l juTfis kPz;Lk; gad;gLj;Jk;
NghJ mit ,uz;lhk; epiyj; juTfs; vdg;gLk;.

,uz;lhk; epiyj; juTfisg; ngw;Wf;nfhs;sf;$ba %yq;fs; (E}y;fs;)

 kj;jpa tq;fpawpf;if

 tzpfnkhd;wpd; Mz;lwpf;if kw;Wk; Gj;jfq;fspy; ,Ue;J ngwg;gLk; jfty;fs;

 tzpfnkhd;wpd; epjpf;$w;wpypUe;J ngwg;gLk; jfty;fs;

 Vida epWtdq;fspd; Ma;twpf;iffisg; guprPypj;jy;.

 re;ij Ma;nthd;wpypUe;J ngw;Wf;nfhs;sf;$ba jfty;fs;

 vjpu;ghu;f;fg;gl;l cw;gj;jp njhlu;ghf epyTk; Nfs;tpapd; jd;ik

 re;ijapy; epyTk; Nghl;bj; jd;ik

 re;ijapd; gUkd;

 epyTk; re;ij

 milaf;$ba re;ij

 tpepNahf khu;f;fq;fspd; ,ay;G

 tpiy elj;ij

 ghtidahsu; elj;ij

 fhuzpfspd; ghtid

,q;F re;ijapd; msT> G+NfhsuPjpahd gug;G> thbf;ifahsu;fspd; jd;ik> vjpu;fhy
re;ij KwpT> thbf;ifahsu; elj;ij> re;ijg;gq;Ffs; vd;gd gw;wp Nbg;ghu;f;fg;gLfpd;wJ
vd;gij tpsf;fTk;.

 re;ij Ma;tpd;NghJ fPo;tUk; nray;fis Nkw;nfhs;s KbAk; vd;gjidj; njuptpf;fTk;.

fz;fhzpj;jy;

 jdpegu; elj;ij> nray;fs;> juf; fz;fhzpg;G vd;gtw;wpd; %yk; Kjy;epiy juT
Nrfupg;G ,q;F ,lk;ngWk;. guPl;rpj;jYf;F cl;gLk; egu;fs;> ,lq;fs;> nghwpfs; vd;gd
gw;wp mtjhdpj;jy; %ykhd juTfs; ,q;F ngw;Wf; nfhs;sg;gLk;. cjhuzk;: CCTV,
tPbNahf;fhl;rpfs;

guPl;rpj;jy;

² fhuz tpisT rk;ge;jkhfj; Njbawpthu;. rk vz;zpf;ifiaf; nfhz;l ghtidahsu;

FOf;fisNah NtW jdpegu; FOf;fisNah njupTnra;J xU FOtpid Msg;gLk;

FOthf itj;Jf; nfhz;L Vida FOf;fSf;F NtWgl;l nray;fis toq;fpg;

ngwg;gLk; tpisit Msg;gLk; FOTld; xg;gplyhk;.

Ma;T

 cs;s fhuzpfis fl;Lg;ghlw;w tifapy; cw;gj;jp gw;wpa mwpT> kdg;ghq;Fj; Nju;T
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nfhs;tdT nra;Ak; Kiw> Efu;Tg; Nghf;F vd;gd njhlu;ghf jdp egu;fsplk; Nfs;tp

Nfl;gjd; %yk; Kjy;epiyj; juTfisg; ngw;;Wf; nfhs;sy; ,lk;ngWk;. ,q;F fPo;tUk;

Kiwfisg; gpd;gw;wyhk;.

 jdpg;gl;l Neu;Kf ciuahly;

 tpdhf;nfhj;J

 njhiyNgrp ciuahly;

² ghijNahu Neu;Kf ciuahly;

 FO uPjpahd Neu;Kf ciuahly;

 rig Ma;T

 ggrr gFg;gha;tpid (SWOT) ,dq;fhz;f.

S - Strength - gyk;

W- Weaknesses - gytPdk;

O - Opportunities - re;ju;g;gq;fs;

T - Threats - rthy;fs;

,q;F vjpu;ghu;f;fg;gl;l cw;gj;jp my;yJ Nrit rk;ge;jkhf epyTfpd;w epiyik

kw;Wk; vjpu;fhyj;jpy; Njhd;wf;$ba epiyik vd;gd njhlu;gpy; xg;gPl;L uPjpahd

Ma;nthd;W Nkw;nfhs;sg;gLfpd;wJ vd;gjidAk; mjd;%yk; vjpu;fhyj;jpy; Vw;glf;$ba

Kuz;ghLfis tpidj;jpwd; kpf;f tifapy; vjpu; nfhs;sf;$ba tha;g;Gf;fis Vw;gLj;jpf;

nfhs;s KbAk; vd;gjidAk; Rl;bf;fhl;Lf.

 ggrr SWOT gFg;gha;tpd; Kf;fpaj;Jtj;jpidj; Njbawpf.

 tzpfnkhd;iw Muk;gpf;Fk; NghJ mjDld; njhlu;Ggl;l gyq;fs;> gytPdq;fs;>
re;ju;g;gq;fs;> rthy;fs; vd;gd rk;ge;jkhd gFg;gha;tpid Nkw;nfhs;syhk;.

 Nghl;bahsu;fs; kw;Wk; ghtidahsu;fs; rk;ge;jkhf mwpe;J nfhs;syhk;.

 tzpfk; kw;Wk; mjd; Nghl;bahsu;fspd; gyq;fs;> gytPdq;fs; vd;gtw;iw kjpg;gpl;Lf;
nfhs;syhk;.

 cw;gj;jp nra;ag;glNtz;ba nghUl;fs; kw;Wk; mtw;wpid tpidj;jpwDld; $ba
tifapy; cw;gj;jp nra;jy;> tpw;gid nra;jy; vd;gd gw;wp mwpe;J nfhs;syhk;.

 Nju;e;njLj;j tzpfr; re;ju;g;gq;fs; rk;ge;;jkhf ggrr gFg;gha;tpidf; ifahs;tjd;
%yk; gyq;fs;> gytPdq;fs;> re;ju;g;gq;fs;> rthy;fs; vd;gdtw;iw ,dq;fz;L nfhs;s
topfhl;lTk;. fPo;tUk; tplaq;fs; njhlu;gpy; ftdQ; nrYj;jTk;.

 gyq;fs;

Kaw;rpahz;ikahsdpd; fl;Lg;ghl;bd; fPo; cs;sJk; jw;NghJ Kaw;rpahz;ikahsdplk;
fhzg;glf;$baJkhd gyq;fs; gw;wpf; ftdQ; nrYj;Jthu;.

cjhuzkhf: cw;gj;jp gw;wpa rpwe;j mwpT

 njhopDl;gj; Nju;r;rp

 Kfhikj;Jt mDgtq;fs;

 khdpl tsk;

 gytPdq;fs;

Kaw;r pahsdpd; fl ;Lg ;ghl ;bd; f POs;sJk; jw ;NghJ Kaw;rpahsdplk;
njd;glf;$baJkhd gytPdq;fs; njhlu;gpy; ftdQ; nrYj;Jthu;. cjhuzk;

 cw;gj;jp gw;wp G+uz mwptpd;ik

 %yjdf; FiwghL

 Nju;r;rpaw;w Copau;



109 Mrpupau; topfhl;b

nghwpapay; njhopDl;gtpay;juk; - 13

 mDgtf; FiwT

 epjp Kfhikj;Jtk; njhlu;gpy; Nghjpa mwpT fhzg;glhik

 Nrit toq;Fdu; Nrit nra;NthupilNa Gupe;Jzu;T fhzg;glhik.

 etPd njhopy; El;g KiwfSld; ,ize;J nry;yhik

 re;ju;g;gq;fs;

Kaw;rpahz;ikahsdpd; fl;Lg;ghl;bw;F mg;ghYs;s #oypy; fhzg;gLk;
Neu;j;jd;ikahdJk;> gaDilaJkhd fhuzpfs; gw;wpf; ftdQ; nrYj;Jthu;.

cjhuzk;

 tpUj;jpailAk; re;ijf; Nfs;tp

 Nghl;bahsu;fspd; gytPdq;fs;

 ghtidahsupd; tho;f;if Kiwapy; Vw;gLk; khw;wq;fs;

 Nju;r;rp ngw;w ciog;gpd; mjpfupg;G

 vjpu;ghu;f;Fk; cw;gj;jp gpuNjrj;jpy; mUikahff; fhzg;gly;

 re;ijg; gpuNtrpg;Gf;fhd tha;g;Gf;fs;

 rthy;fs;

Kaw;rpahz;ikahsdpd; fl;Lg;ghl;bw;F mg;ghy; cs;s #oypy; fhzg;gLk;
vjpu;kiwahdJk; ghjpg;gpid Vw;gLj;jf; $baJkhd fhuzpfs; kPJ ftdQ;
nrYj;Jthu;.

cjhuzk;

 cs;ehl;L / ntspehl;L Nghl;bj;jd;ik

 ,aw;if mdu;j;jq;fs;

 gyq;Fd;wpa mbg;gil trjpfs;

 njhopyhsu;fspd; mjpUg;jp mjpfupj;jy;

 %yg; nghUl;fs; kPjhd nryT mjpfupj;jy;

 tl;b tPjq;fs; mjpfupj;jy;

 Nju;e;njLf;fg;gl;l Xu; cw;gj;jp rk;ge;jkhf tpdhf;nfhj;njhd;wpidj; jahupj;J
tFg;gpNyNa cs;s khztu;fs; rpyiuf; nfhz;L Ma;nthd;iw Nkw;nfhs;f. ,jw;fhf
ggrr gFg;gha;tpidf; ifahsTk;.

 tzpf vz;znkhd;wpid Kd;itj;J mjid xU tzpf Kaw;rpahf elhj;jpr; nry;ifapy;
ifahs Ntz;ba nraw;ghLfis nra;Kiwahf Nkw;nfhs;tjw;F khztu;fSf;F
tha;g;gspf;fTk;.

cjhuzk;:-

 fl;ll epu;khzj;Jld; njhlu;Ggl;l cw;gj;jpfSk; NritfSk;
 gRikg;gyk; / epiyNgwhd gyq;fisg; gpuNahfpf;Fk; Nritfis toq;fy;
 nghwpapay; njhopDl;gj;Jld; njhlu;Ggl;l cw;gj;jpfSk; NritfSk;

 jpl;lnkhd;wpd; mbg;gilapy; Nkw;nfhs;tjd; %yk; Fwpj;j gzpia ntw;wpailar;
nra;ayhk; vd;gjid cjhuzq;fSld; fye;JiuahLf.

 tzpfj; jpl;lkplnyd;gJ tzpfj;jpd; tUq;fhy vjpu;ghu;g;Gfs; njhlu;gpy; tpupthf
nghUshjhu tpUj;jp> epiyNgw;Wj;jd;ik> tzpf gyq;fs; vd;gd cs;spl;l rfy
tplaq;fisAk; kjpg;gPL nra;af;$baJk;> gFg;gha;T nra;af;$baJkhdnjhU
vOj;jhtzk; vd;gjidf; Fwpj;Jf;fhl;Lf.

 mjdbg;gilapy; tzpfnkhd;wpid Muk;gpf;fNth> Nkk;gLj;Jtjw;Nfh tpidj;jpwd;
kpf;f tzpfj; jpl;lkplnyhd;W ,Uf;f Ntz;Lk; vd;gjid tpsf;Ff.

 tzpfj;jpw;F topfhl;Lk; xU tiuglkhf tzpfj; jpl;lkpliy ,dq;fhz;f. ,jpy;
Fwpj;j tzpfj;jpy; vjpu;fhyj;jpy; Nkw;nfhs;s Kaw;rpf;Fk; ,yf;F mjid milaf;$ba
Kiwfs;> mjw;Fj; Njitahd tsq;fs; vd;gd Fwpj;Jf; fhl;lg;gl;bUf;Fk; vd;gjidj;
njspTgLj;Jf.
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 mNjNghd;W Muk;gpf;fg;glTs;s my;yJ tpupthf;fg;glTs;s xU tzpfj;jpw;F epjpapidg;
ngw;Wf; nfhs;Sjy;> mjidg; gpuNahfpj;jy; vd;gdtw;iwf; fhl;Lk; xU vOj;jhtzk;
vd;wtifapy; tzpfj;jpl;lkply; cgNahfg;gLfpwJ vd;gjidj; njspTgLj;Jf.

 tzpfj; jpl;lkply; njhlu;gpy; gpd;tUk; tplaq;fs; gw;wpf; fye;JiuahLf.
 tpisjpwd; kpf;f tzpfj; jpl;lk; xd;wpy; tzpfj;ij Muk;gpj;jy;> Nkk;gLj;jy;

Nghd;wtw;wpw;Fk; tzpfj;jpy; ,lk;ngWk; Vida gzpfSf;Fk; Njitahd
topfhl;lw;jpl;lk; kw;Wk; %yjdj;jpidg; ngw;Wf; nfhs;tjw;F mtrpakhd jfty;fisj;
jahupj;Jf; nfhs;tjw;Fj; JizGupaf; $ba tplaq;fs; cs;slq;fpapUj;jy; Ntz;Lk;.

 tzpfj;jpl;lnkd;gJ tzpfj;jpd; jd;ik> gUkd; vd;gtw;iwf; fUj;jpw; nfhs;shJ
ve;jnthU Kaw;rpahz;ikahsdhYk; jahupj;Jf; nfhs;s Ntz;ba Xu; MtzkhFk;.

 rpwe;j tzpfj;jpl;lnkhd;wpid xNu Kiwapy; jahupf;f KbahJ vd;gJld; mJ gy
fl;lq;fspYk; Nkk;gLj;jpf; nfhs;sg;gl Ntz;banjhd;whFk; vd;gjidr; Rl;bf; fhl;Lf.

 tzpfj;jpl;lk;

 kpfr;rpwe;j tifapy; KbntLj;jy;

 Kiwahd nraw;ghl;Lj; jpl;lnkhd;wpid toq;Fjy;

 fld; toq;Feu;fSldhd nfhLf;fy; thq;fy;fis Nkw;nfhs;sj; Njitahd xU
cgfuzk; vd;wtifapy; mjd; Kf;fpaj;Jtk; gw;wpf; fye;JiuahLf.

 Nju;e;njLj;j rpw;wsT tzpfnkhd;Wf;fhd tzpfj; jpl;lk; xd;wpidj; jahupg;gjw;F
topfhl;lTk;.

 fPo;tUk; tplaq;fspy; ftdQ; nrYj;jTk;.

“rpw;wsT tzpfk; vd;gJ Copau; vz;zpf;if Vwj;jho 6 - 49 Ngiuf; nfhz;l
Kiwahd Kfhikj;Jtr; nrad;KiwAld; $banjhU tzpfKiw vd;gJ
njspthfpd;wJ.” (,d;Dk; tiutpyf;fzq;fs; cs;sd)

 me;j tifapy; rpw;wsT tzpfnkhd;wpw;fhf Nju;e;njLj;j xU vz;zj;jpid tzpfkhf
khw;Wtjw;Fj; Njitahd tzpfj; jpl;lj;jpidj; jahupf;Ff.

 Kjw;gf;fk;

,q;F fPo;tuf;$ba jfty;fis cs;slf;Ftjd; %yk; Njitahd re;ju;g;gj;jpy;
Kaw;rpahz;ikahsidj; njhlu;GgLj;jy; ,yFthFk;. Kjw;gf;fj;jpy; tzpfj;jpl;lk;
vd;gJ ,lk;ngw Ntz;baJld;

 ngaUk; tzpfg;ngaUk;

 ,yr;rpid

 Kftup

 njhiyNgrp ,yf;fk;

 njhiyefy; ,yf;fk; (fax)

 kpd;dQ;ry; Kftup (Email)

 jpfjp

vd;gdTk; ,lk;ngwy; Ntz;Lk;.

nghUslf;fk;

 jpl;lj;jpd; cs;Ns cs;s tplaq;fis thrfu;fs; ,yFthfj; Njbf;nfhs;sf;$ba
tifapy; topfhl;Ljy; nghUslf;fj;jpd; thapyhf Nkw;nfhs;sg;gLfpd;wJ.
tzpfj;jpl;lj;jpYs;s rfy gf;fq;fSk; ,yf;fkplg;gl;L nghUslf;fj;jpy; Fwpg;gplg;gly;
Ntz;Lk;.

 epiwNtw;Wr; RUf;fk;

,jd;%yk; KOj;jpl;lk; rk;ge;jkhfTk; xU mgpg;gpuhaj;jpidg; ngw;Wf; nfhs;sf;$ba
tifapy; mikf;fg;gl;bUj;jy; Ntz;Lk;. tzpfj; jpl;lj;jpid thrpf;f Kd;du; epiwNtw;Wr;
RUf;fj;jpid ngUk;ghyhd KjyPl;lhsu;fs; thrpg;gu;. tzpfj;jpwid mstply;> tzpfj;jpd;
jd;ikia mwpe;J nfhs;sy;> Kd;Ndw;Wtjw;fhd tha;g;Gf;fisj; jPu;khdpj;jy;
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Nghd;wtw;Wf;F ,J cgNahfpf;fg;gLk;. epiwNtw;Wr; RUf;fk; tzpfj; jpl;lj;jpd;
KjyhtJ gFjpnadpDk; mjid ,WjpapNyNa vOJjy; Ntz;Lk;. epiwNtw;Wr;
RUf;fk; xupU gf;fq;fspy; mika Ntz;Lk; vd;gJld; tzpf vz;zf;fU tzpfj;jpd;
jw;Nghija epiy> Muk;g epiy Kf;fpa cupikahsu;fs;> thbf;ifahsu;fs;>
epjpj;Njitg;ghL> tzpfj;jpd; cw;gj;jpfs;> gpujhd milTfs; vd;gd ,q;F
cs;slf;fg;gl;bUj;jy; Ntz;Lk;.

 tzpf tpsf;fk; / nghUl;fs; Nritfs; tpsf;fk;

 tzpfj;jpd; J}u Nehf;F

 gzpf;$w;W

 ,yf;FfSk; Nehf;fq;fSk;

 ntspapLk; nghUl;fs;

 toq;Fdu;fs;

 re;ijj; Njit

 tzpf vz;zk; cz;ikfis cs;slf;fpAs;s tpjk;

 tzpfj;jpd; jw;Nghija epiy

 tzpfj;jpd; vjpu;fhy cWjpg;ghL
 tzpfj;jpidf; ifg;gw;wpAs;s gy;NtWgl;l re;ijg; gq;Ffs;

 re;ij my;yJ ifj;njhopy; gFg;gha;T
thbf;ifahsu;fspd; Njitfs; njhlu;gpy; xU rpWtpsf;fk; cs;slf;fg;glyhk;. NghjpasT
thbf;ifahsu;fs; kw;Wk; tsu;e;J tUk; NghjpasT thbf;ifahsu;fs; vd;Nghiuf;
Fwpj;j tzpfk; nfhz;Ls;sJ vd;gjidAk;> Nghl;bf;F kj;jpapYk; $l ntw;wpfukhf
tpw;gidia Nkw;nfhs;syhk; vd;gjid KjyPl;lhsUf;Nfh my;yJ NtW xU
jug;gpdUf;Nfh njspTgLj;jf;$ba Nghjpa jfty;fis toq;FtJ mtrpakhFk;.
re;ij epiyik> thbf;ifahsu; Vida jug;gpdu;> re;ijapd; ,yf;F> tpw;gid cj;jpfs;
vd;gd cs;slf;fg;gl;bUj;jy; Ntz;Lk;.

 cw;gj;jpj; jpl;lk;
tzpfj;jpd; cw;gj;jpfspy; epyTk; jw;Nghija epiy my;yJ mjd; tsu;r;rpiag;
G+uzg;gLj;Jtjw;F tzpfk; nfhz;Ls;s jpl;lj;jpd; tpsf;fk; ,jpy; cs;slf;fg;gly;
Ntz;Lk;.
 cw;gj;jp Nkw;nfhs;sg;gLkk; tpjk;
 ifahsg;gLk; njhopDl;gk;
 milaNtz;ba ju cWjp
 jur;Rl;b
 Nrit toq;Fk; tpjk;
 Copau; Njitg;ghl;bd; ,aYik
 Njitahd ,ae;jpuhjpfs;

 cs;slf;fk;

 tpw;gidj; jpl;lk;

tpw;gidj;jpl;lk; mjd; gupkhzk;> tpiy> tpepNahfk; kw;Wk; Nkk;ghL vd;gd njhlu;ghff;
Fwpg;gplg;glNtz;baJld; ,tw;Wf;fhd nrytpdj;jpidAk; Fwpj;jy; Ntz;Lk;.

 khdpl tsj;jpl;lk;

tzpfnkhd;wpy; Kfhikf;;FO kw;Wk; tzpfj;ij Muk;gpj;J elhj;jpr; nry;yj; Njitahd
Vida Copau; gq;fspg;G Nghd;wd njhlu;gpy; tpsf;Fjy; ,j;jpl;lj;jpd; Nehf;fkhFk;.

 tpUj;jp / mgptpUj;jpj; jpl;lk;

nghUs; / Nritapd; Nkk;ghL / mgptpUj;jp vd;gtw;iwj; jpl;lkpl;ltifapy; rku;g;gpj;jy;
Ntz;Lk;. mjw;fhf Nkw;nfhs;sg;gLk; nrytpdk;> MNyhrfu;fSf;fhd nfhLg;gdT
rl;lk; kw;Wk; Vida thz;ikahsu;fSf;fhd nryTfs; vd;gd cs;slf;fg;gly;
Ntz;Lk;.



112 Mrpupau; topfhl;b

nghwpapay; njhopDl;gtpay;juk; - 13

 Kfhikj;Jtj; jpl;lk;

 xOq;fikg;Gf; fl;likg;G

 Kfhik kl;lq;fs;

 mjpfhuq;fSk; nghWg;Gf;fSk; toq;fg;gLk; tpjk;

 njhlu;ghly; Kiwik

 Nghl;b njhlu;ghd gFg;gha;T

 eilKiwapy; cs;s Nghl;b tzpfq;fs;
 vjpu;fhyj;jpy; Njhd;wf;$ba Nghl;b epiy
 Nghl;bahsu;fspd; gyk; / gytPdk;
 jkJ tzpfKiw vjpu;Nehf;Fk; re;ju;g;gq;fSk; rthy;fSk;
 Nghl;bia vjpu;Nehf;Fk; cj;jpfs;

 epjpj;jpl;lk;
 %yjdj;Njitia mile;Jnfhs;Sk; tpjk;
 %yjdf;fl;likg;G
 fhRg;gha;r;RNthupd; elj;ij

 Nkyjpf jfty;fs; / JizE}y;
 ,lu;fis ,dq;fhzYk; mtw;wpiz vjpu;nfhs;tjw;fhf eltbf;if vLf;fg;gl;Ls;s

tpjKk;

 vjpu;fhy KjyPl;lhsu;fisg; ngw;Wf; nfhs;Sk; jpwd;

 Nju;e;njLf;fg;gl;l nghUSf;Nfh Nritf;Nfh cupa rpw;wsT tzpfnkhd;Wf;fhd
tzpfj;jpl;lk; xd;wpidj; jahupg;gjw;F topfhl;Lf.

 rpw;wsT tzpfnkhd;wpd; mbg;gil Kfhikj;Jtr; nrad;Kiwfs; njhlu;gpyhd
jfty;fis mwpe;J mJ rk;ge;jkhd mwpf;ifnahd;wpidj; jahupg;gjw;F khztu;fSf;F
topfhl;lTk;. (ePu ; tzpfj; jpl;lj;jpidj; jahupf;fg; gad;gLj;jpa tzpf
tpje;Jiug;Gf;fisj; jOtpa tifapy;) fPo;tUk; tplaq;fs; rk;ge;jkhf ftdj;ijr;
nrYj;Jf.

 jpl;lkply;

 xOq;fikj;jy;

 fz;fhzpj;jy;

 kjpg;gply;

 jpl;lkply;

epWtdnkhd;W vjpu;fhyj;jpy; mile;J nfhs;tjw;F vjpu;ghu;f;Fk; Nehf;fq;fisAk;
Fwpf;Nfhs;fisAk; epiwNtw;wpf; nfhs;tjw;fhd cj;jpfs;> nfhs;iffs;> rl;ljpl;lq;fs;>
eilKiwfs; Nghd;wtw;iwj; jpu;khdpf;Fk; nrad;Kiw jpl;lkplyhFk;.

jpl;lkplypd; Kf;fpaj;Jtj;jpidj; Njbawpf.

 xOq;fikj;jy;

jpl;lq;fis ntw;wpfukhf mKy;gLj;Jtjw;fhf khdpl kw;Wk; khdpluy;yhj
tsq;fspypUe;J cr;rg;gaidg; ngw;Wf;nfhs;tjw;F Copau;fs;> tsq;fs;> flikfSk;>
nghWg;Gf;fSk; Nghd;wtw;Wf;fpilNaahd Kiwahd ,izg;G xOq;fikg;ghFk;.
xOq;fikg;Gf; fl;likg;G> tsq;fisg; ngw;Wf; nfhs;sy;> epjpapidAk; Neuj;jpidAk;
xJf;fpf; nfhs;sy; vd;gd; njhlu;gpy; ftdQ; nrYj;Jjy; Ntz;Lk;.

 fz;fhzpj;jy;

xU epWtdj;jpd; Nehf;fq;fis mile;J nfhs;tjw;fhf me;epWtdj;jpd; khdpl
tsq;fisAk; Vida toq;fisAk; topelhj;JtjidAk; Cf;Ftpg;gjidAk; Nehf;fhff;
nfhz;lJ. ,q;F newpg;gLj;jy;> njhlu;ghly; kw;Wk; Cf;Ftpj;J Nghd;w tplaq;fs;
njhlu;gpy; ftdQ; nrYj;j Ntz;Lk;.
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 kjpg;g PL

jahupf;fg;gl;l jpl;lk; Kiwahf mKyhf;fg;gfpd;wjh vd;gjidg; guPl;rpj;J khw;wq;fs;
fhzg;gbd; mtw;wpid ,dq;fz;L jpUj;jq;fis Nkw;nfhs;sj; Njitahd
eltbf;iffis vLj;jy; Ntz;Lk;.

 rpw;wsT tzpfnkhd;wpw;F fzf;fPl;bd; mtrpak;

 tzpfj;jpy; nfhLf;fy; thq;fy;fisf; Fwpj;J itg;gjd; %yk;> kwjp kw;Wk;
jtWjy;fisf; Fiwj;Jf; nfhs;s KbAkhjy;

 tUkhdtup nrYj;Jjy; Nghd;w rl;lj;Njitfis epiwNtw;wy;

 vjpu;fhy tzpf eltbf;iffisj; jpl;lkpl;l tifapy; nfhz;L elhj;Jjy;

 tzpfj;jpd; ,yhg el;l epiyikfisf; fzpj;Jg; ghu;j;jy;
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,yhg> el;lf;$w;W $ Mtznkhd;wpd; vspa khjpup

tzpfj;jpd; ngau; ''''''''''''''''''''''''''''''''''''''''

'''''''''' jpfjpapy; Kbtile;j khjj;jpw;fhd ,yhg my;yJ el;lf;$w;W$ Mtzk;

tpw;gid tUkhdk; $ Nrit tUkhdk;

tpw;gidr; nryT (tpw;gidg; nghUspd; nfhs;tdT

tpiy $ tpw;gidg; nghUl;fspd; cw;gj;jpr; nryT $

NritfSf;fhd nryT

nkhj;j ,yhgk; my;yJ el;lk;$

tpw;gid ,yhgk; my;yJ el;lk;

NtW tUkhdq;fs;

juF tUkhdq;fs;

tq;fp tl;b tUkhdq;fs;

fl;ll thlif tUkhdq;fs;

ngw;w fopT

ehdhtpj tUkhdq;fs;

epUthfr; nryTfs;

Copau; rk;gsk;

Copau; Nrkyhg epjpf;fhd gq;fspg;G

Copau; ek;gpf;if epjpf;fhd gq;fspg;G

kpd;rhuk;

njhiyNgrp

ePu;g;gl;bay;

fl;ll thlif

tpepNahfr; nryTfs;

tpw;gid juFr; nryT

tpsk;gur; nryTfs;

tpepNahf thfd thlif

mwtplKbahf; fld;

nfhLj;j fopT

epjpr; nryTfs;

tq;fpf; flDf;fhd tl;b

tq;fp Nkyjpfg;gw;W tl;b

Fj;jiff;fhd tl;b

tq;fpf; fl;lzk;

fhNrhiy kWg;Gf; fl;lzk;

NtWnryTfs;

,Ug;G mopTWjy; el;lk;

epjp Nkhrb

ed;nfhil nryT

Njwpa ,yhgk; my;yJ el;lk;
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gpujhd nrhw;fs; / vz;zf;fU:

² tzpf re;ju;g;gq;fs; - business opportunities

 gyk;> gytPdq;fs;> re;jug;gq;fs;> rthy;fs; (g.g.r.r) gFg;gha;T - SWOT analysis

 tpahghur; re;ij Ma;T - market surveys

 tzpfj; jpl;lk; - business plan

 rpw;wsT tzpfk; - small scale business

jutpUj;jp cs;sPLfs; :

² midj;J $Wfis cila tzpfj; jpl;lk;

 tzpf re;ju;g;gq;fs; njhlu;ghd nra;jpfs; mlq;fpa gj;jpupiffs;> rQ;rpiffs;> fl;Liufs;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

² tzpf re;ju;g;gq;fis mwpe;J nfhs;tjw;fhd tzpfr; re;ij> Ma;Tfs; kw;Wk;

g.g.r.r gFg;gha;Tfis gad;gLj;Jjy;.

 tzpf vz;zf;fUnthd;iw tzpfj;jpl;lkhf;Fjy;.

 rpw;wsT tzpfnkhd;wpd; Kfhikr; nrw;ghLfis tpgupj;jy;.
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Nju;r;rp kl;lk; 8.3: tzpfnkhd;wpid elhj;jpr; nry;tjw;Fj; Njitahd cl; fl;likg;G
trjpfisj; Njbawpthu;.

ghlNtisfs; : 08

fw;ww; NgWfs; :  tzpfnkhd;iw elhj;jpr; nry;tjw;fhfg; ngw;Wf; nfhs;sf;$ba Jizr;

Nritfspd; gzpfis tptupg;ghu;.

² tzpf Kaw;rpnahd;W ,lk;ngWk; nghOJ rl;lk; / xOq;Ftpjpfspd;

gq;fspg;G kw;Wk; Njitahd eltbf;iffs tpgupg;ghu;.

ghlj;ijj; jpl;lkplYf;fhd mwpTWj;jy;fs;:

,j;Nju;r;rpkl;lj;jpd; %yk; tzpfnkhd;iw rpwg;ghf elhj;jpr; nry;tjw;Fj; Njitahd
gy;NtW Nrit kw;Wk; trjpfis mwpKfk; nra;J> mit tzpfnkhd;Wf;F gq;fspg;Gr;
nra;Ak; KiwapidAk;> mjd; %ykhf fpilf;fg;ngWfpd;w gad;fs; njhlu;ghf Njitahd
tpsf;fj;ijAk; ngw;Wf; nfhLg;gjw;F vjpu;ghu;f;fg;gLfpd;wJ.

ePq;fs; tzpfnkhd;wpid Muk;gpg;gjw;F cj;Njrpj;jpUg;gPu;fshapd; mjw;fhf cq;fshy;
toq;fg;gl Ntz;ba Njitfs; ahit? vd;gJ gw;wp tpdtp ghlj;ij Muk;gpf;fTk;
tzpfnkhd;iw Muk;gpj;jjd; gpd;du; mjid ntw;wpfukhf elhj;jpr; nry;tjd;
Kf;fpaj;Jtj;ijAk; njspTgLj;Jf.

 gpd;tUk; Fwpg;ig tFg;gpy; fhl;rpg;gLj;jTk;

tzpfk; rl;lk; / xOq;Ftpjpfs; epjpapay; Vw;ghl;nlhOq;F

business rules & regulations financial  logistics

 tzpfnkhd;wpid Muk;gpj;J elhj;jpr; nry;Yk; NghJ ftdk; nrYj;j Ntz;ba

tplaq;fs; njhlu;ghd gl;banyhd;iw jahupg;gjw;F khztu;fSf;f re;ju;g;gk; toq;fTk;.

cjhuzkhf : Fwpj;j rl;lk; / tpjpKiwfs; Ngzp tuNtz;ba vOj;jhtzq;fs;>

Efu;Nthu; ghJfhg;ig cWjpg;gLj;Jjy;> gzpahsu; / Copau; eyd;Gup> cw;gj;jpfspd;

ngWkjpiar; Nru;j;jy;> fsQ;rpag;gLj;jy;> Nghf;Ftuj;J> fhg;GWjp> njhlu;ghly;

 tzpfnkhd;wpid Muk;gpj;J ntw;wpfukhf elhj;jpr; nry;tjw;fhf JizGupfpd;w mbg;gil

ngsjPf trjpfs;> mbg;gil trjpfs; Nghd;wtw;iw mwpKfg;gLj;jTk;.

 tzpfnkhd;wpid Muk;gpf ;Fk; NghJk;> elhj;jpr ; nry;Yk; nraw;ghl;il

nraw;wpwdhf;FjYf;F kw;Wk; ,yFgLj;jYf;fhf xj;Jiog;G ey;Fk; gy;tifahd

Nritfs; Jizr; NritfshFk; vd;gij fye;Jiuahlypd; %yk; njspTgLj;Jf.

 tzpfnkhd;wpid Muk;gpf;Fk; NghJk;> mjid elj;jpr; nry;Yk; NghJk; Jizr;

Nritfshf epjp trjpfis toq;Fjy; njhlu;ghf gpd;tUk; jiyg;Gfspd; Clhf

tpguq;fis Njb mwptjw;F topfhl;lTk;.

 epjp trjpfs;

 fld;

 Ez;fld;

 Fj;jif

 tzpfj;ij Muk;gpj;J> elj;jpr; nry;Yk; NghJ mjw;F %yjdk; mtrpankd;gijAk;>

,k;%yjd epjp trjpfis toq;Fk; mur kw;Wk; jdpahu; tq;fpfs; Nghd;W NtW epjp

epWtdq;fs; %ykhfTk; ,jw;Fj; Njitahd epjpr; Nritfisg; ngw;Wf; nfhs;s

KbAk; vd;gijAk; fye;JiuahLf.

 tzpfnkhd;wpw;Fj; Njitahd epjp trjpfs;

 jdpg;gl;l Nrkpg;G %ykhf>

 jw;NghJ tzpfj;jpy; fhzg;gLk; ,yhgj;jpd; %ykhf>

 fld; %yk; epjp trjpfs; ngw;Wf; nfhs;tJ %ykhf epjpj;Njitfis epiwT

nra;J nfhs;tJ gw;wp fye;JiuahLq;fs;.
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fld;

 vjpu;fhyj;jpy; ahNjDnkhU jpdj;jpy;> tl;bAld; kPz;Lk; fld; toq;FeUf;F nrYj;Jk;

,zf;fg;ghl;Lld; xUtu; ngw;Wf;nfhs;fpd;w ngWkjpnahd;whf “flid” f; Fwpg;gpl
KbAk;. (vjpu;fhyj;jpy; nrYj;Jk; ek;gpf;ifapd; mbg;gilapy; nrYj;Jif VJk; ,d;wp>

nrYj;Jiff;F Kd;du; gz;lq;fs; kw;Wk; Nritfisg; ngw;Wf; nfhs;tij “fld;”
vdyhk;)

 fld; vd;gJ tzpfr; re;ijahFk; vd;Wk;> Vnddpy; epjpf;fhf Fwpg;gpl;lnthU njhif

epjpiar; nrYj;jp epjp jpul;lg;gLfpd;wJ vdTk;> tl;bahff; nfhs;sg;gLtJ %yjdj;ijg;

ngw;Wf; nfhs;Sk; NghJ Vw;glf;$ba nryTfshFk; vd;gijAk; njspTgLj;jTk;.

 tzpf eltbf;iffSf;fhf epyk;> fl;blk;> nghwpfs;> cgfuzq;fs; Nghd;w epiyahd

tUkhdj;ij jpul;bf; nfhs;tjw;Fk; md;whl nraw;ghLfis Kd;ndLj;Jr; nry;tjw;Fk;

epjp mtrpakhFk;. ,e;epjpj; Njitfis mile;J nfhs;tjw;fhf epjp ,aYik

mw;wpUe;jhy; flidg; ngw;Wf; nfhs;s ,ayhJ. tq;fp my;yJ epjp epWtdq;fs;

%yk; fld; toq;fg;gLfpd;wJ. fhyj;ij mbg;gilahff; nfhz;L fld;fs; ,Utifg;gLk;.

 FWfpa fhyf; fld;

xU tUlj;jpw;Ff; Fiwthd fhyj;jpy; tpLtpf;f KbAkhd fld; njhifia FWfpa

fhyf;fld; vd;W Fwpg;gplyhk;. cjhuzk;: gapu;r;nra;iff; fld;> gz;lq;fis

nfhs;tdT nra;jy;

 ePz;lfhyf;fld;

xU tUlj;Jf;Ff; $Ljhd fhyj;jpy; tpLtpf;f KbAkhd fld; njhifia ePz;lfhyf;

fld; vd;W Fwpg;gplyhk;. cjhuzk;: nghwpfs;> ,ae;jpuq;fisf; nfhs;tdT nra;jy;

 Ez;fld;

 Fiwe;j tUkhdk; cilatu;fs;> njhopy;tha;g;gw;wtu;fs; my;yJ gpiz (col-
lateral) ahf VJk; itg;gpl Kbahj jdpegu; my;yJ FOf;fSf;F (NtW VJk;

epjp trjpfis jpul;bf; nfhs;s ,ayhj) fld; trjpfisg; ngw;Wf; nfhLg;gjw;fhf

eilKiwapy; fhzg;gLfpd;w tq;fp my;yJ NtW epjpepWtdq;fs; %yk;

nray;gLj;jg;gLfpd;w fld; jpl;lkhf Ez;flid mwpKfg;gLj;Jf. (micro finance)

 ,t; tzpfg; gFjpfspd; nghWg;Gfs; mjpfkhf fhzg;gLtjhy; ,jw;fhff; fld;

toq;FNthu; rpw;wsT tzpftpayhsu; njhlu;ghd ek;gpf;if Fiwthf ,Ug;gjdhYk;

fld; ngw;Wf; nfhs;tjpy; ,lu;ghLfs; fhzg;gLjy;

 Ez;fld; trjpfs; toq;fg ;gLtJ gpujhdkhf rpw ;wstpyhd tzpf

Kaw;rpahz;ikahsu;fSf;fhfthFk; vdTk; mjw;Ff; fhuzpaha; mikAk; gpd;tUk;

tplaq;fisAk; fye;JiuahlTk;.

 rpw;wsT tpahghu Kaw;rpahz;ikahsu;fSf;F %yjdr; nryTg; gw;whf;Fiw

fhzg;gLjy; (scarcity of capital)

 fld; NfhUNthUf;F Mtzq;fs;> fhfpjhjpfs; njhlu;ghd eltbf;iffspy;

guPl;rak; Fiwthff; fhzg;gLjy;. (documentation)

 ,jd;fhuzkhf Nkw;Fwpg;gplg;gl;l %yjdg; gw;whf;Fiwf;F jPu;thf rpw;wsT

tzpfj;jpy; <Lgl;Ls;NshUf;F Ez;fld; gad;gLj;jg;gLfpd;wJ vd;gij vLj;Jf;

$Wf.

 ,f;fld; toq;Fk; KiwahdJ tpNrlkhdnjhd;whifahy; ,jw;F gpiz

mtrpakw;wjhFk;.

 tpijfs;> nghwpfSk; ,ae;jpuq;fSk;> gris> tPl;Lthlif nrYj;Jjy; Nghd;w

eltbf;iffSf;fhf flid cgNahfg;gLj;jyhk;.

cjhuzk;: gy;NtW epjp epWtdq;fs;. Ranjhopy;tha;g;G tpUj;jp fld; jpl;lk;>

fld; jpl;lKiw> tWik xopg;G njhlu;ghd Ez;fld; jpl;lr; nraw;ghL
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 Fj;jif

 Fj;jif (leasing) njhlu;ghf gpd;tUk; tplaq;fspy; mtjhdk; nrYj;jTk;.

 thbf;ifahsUf;Fj; Njitahd nrhj;ijg; ngw;Wf; nfhs;tjw;fhf Fj;jiff;

nfhLg;gdT toq;FtJld; Fj;jif nrYj;Jk; thbf;ifahsu; Vw;gLj;jpf; nfhs;Sk;

xg;ge;jNk Fj;jifahFk;.

 nrhj;njhd;iw Fj;jiff;Ff; nfhs;tdT nra;Ak; NghJ mjw;Fj; Njitahd

epjp trjpfis toq;Fk; epjp epWtd tifahdJ Fj;jif epWtdk; vd

miof;fg;gLk;. ,it ngWkjp $ba nrhj;njhd;iwf; nfhs;tdT nra;tjw;fhf

Ntz;b FWfpa fhy> ePz;l fhy fld;fis toq;Fk; epWtdq;fshFk;.

 xg;ge;j mbg;gilapy; thlif nrYj;JtJk;> Fj;jif nrYj;Jgtu; Fj;jif

nrYj;Jk; nrhj;jpd; rl;luPjpahd cupikiag; NgZtJld; Fj;jif nrYj;JdUf;F

mjd; cupikAk;> gad;gLj;JjYk; cupj;jhFk;.

 tpahghupfSf;F ngWkjp$ba ,ae;jpuhjpfs;> Nkhl;lhu; thfdk;> njhopy;rhu;

cgfuzk; / fhupahya cgfuzk; Nghd;w nrhj;Jf;fis KOg;ngWkjpiaAk;

xNu jlitapy; nrYj;jp nfhs;tdT nra;tJ ,ayhjjhifahy; ,r; nrhj;Jf;fis

jdf;F nrhe;jkhf;fpf; nfhs;tjw;fhf tzpf tq;fpfs; Fj;jif epWtdq;fs;

%yk; Njitahd trjpfis Vw;gLj;jpf;  nfhLf;fpd;wd.

 ,q;F mirAk; nrhj;njhd;iw Fj;jif xg;ge;jj;jpd; fPo; Fwpj;jnthU fhyj;Jf;F

gad;gLj;Jtjw;F toq;fg;gLfpd;wJ.

 xg;ge;jj;jpw;Nfw;g ngWkjp jtiz mbg;gilapy; nrYj;jg;gLfpd;wJ. ,jd;%yk;

ghupasT %yjdj;ij xNu jlitapy; KjyPL nra;ahJ nrhj;ijg; ngw;Wf;

nfhz;L mjidg; gad;gLj;Jfpd;w rYif tzpf Kaw;rpahsUf;Ff; fpilf;Fk;.

 rpy re;ju;g;gq;fspy; Fj;jifj; njhifia xg;ge;jj;jpw;Nfw;g jtiz mbg;gilapy;

Fwpj;j fhyg;gFjpf;Fs; nrYj;jp Kbj;J nrhj;ij jdjhf;fpf; nfhs;Sk; cupik

tzpftpayhsUf;F cz;L.

 Fj;jif cupj;J ,Ug;gJ tpNrl gz;ghFk;. (joint ownership)

 tzpfnkhd;iw Muk;gpj;J elhj;jpr; nry;Yk; NghJ Kf;fpakhf Njitg;gLfpd;w

rl;ljpl;lq;fs; gw;wpa tplaq;fis Njbawptjw;F topfhl;Lf.

 tzpfr; re;ij kw;Wk; cw;gj;jpr; nrad;Kiwfs; midj;jpYk; Efu;Nthu;> cw;gj;jpahsu;

Mfpa ,U jug;gpdUf;Fk; rl;ljpl;lq;fs; thapyhf mD$yq;fis Vw;gLj;jpf; nfhLg;gjw;F

vjpu;ghu;f;fg;gLfpd;wJ vd;gij vLj;Jf; $Wf. ,jw;fhd gy;NtW rl;ljpl;lq;fs;> fl;lisr;

rl;lq;fs; vd;gd murhq;fj;jpd; %yk; eilKiwg;gLj;jg;gLfpd;wd.

 msit> epWit> Rfeyd;> njhopyhsu; rl;lq;fs;> ntspehl;Lr; re;ijf; nfhs;tpiy>

ru;tNjr xg;ge;jq;fs; vd;gd tzpfnkhd;wpy; jhf;fk; nrYj;Jk; fhuzpfshFk;. Gjpa

cw;gj;jpahsu;fSf;F Vw;glf;$ba mePjpfis jtpu;j;Jf; nfhs;tjw;fhf Gyikr; nrhj;Jr;

rl;lk; mwpKfg;gLj;jg;gl;Ls;sJ.

 ahJk; mikg;nghd;W> nraw;ghnlhd;W my;yJ njhFjpnahd;iw epUtfpj;jy; my;yJ

nfhz;L elhj;Jjypd; NghJ jhf;fk; nrYj;jf;$ba Nfhl;ghL (rl;l mjpfhukw;w

my;yJ rl;l mjpfhuKila) rl;ljpl;lq;fshFk; vd;gij vLj;Jf; $Wf.

 tzpfnkhd;iw Muk;gpj;J elhj;jpr; nry;ifapy; gpd;tUk; Kf;fpa jiyg;Gfs; njhlu;ghf

ftdk; nrYj;jTk;.

 tpiyf;fl;Lg;ghL

 Copau; rl;lk;

 thbf;ifahsu; ghJfhg;G

 jur;rhd;Wg;gLj;jy;
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 tpiyf;fl;Lg;ghL

tpiyf; fl;Lg;ghlhdJ Efu;Nthiug; Nghd;W cw;gj;jpahsUf;Fk; Kf;fpakhdJ. tpiyj;

jsk;gy; fhuzkhf re;ij nraypog;gijj; jtpu;g;gjw;fhf gpuNahfpf;fg;gLfpd;w

xOq;Ftpjpfs; %ykhf tpahghur; re;ijiaj; njhlu;e;Jk; elj;j KbAk;. tpw;gid

nra;a Ntz;ba rpw;rpy nghUl;fspd; cr;r tpiy rpy re;ju;g;gq;fspy; murhq;fj;jpdhy;

jPu;khdpf;fg;gLfpd;wJ. ntspehl;L tpahghuj;jpdhy; Vw;glf;$ba tpiyj; jsk;giyf;

fl;Lg;gLj;j Ntz;Lk;.

cjhuzkhf

1939 ,yf;fk; 39 If; nfhz;l tpiyf;fl;Lg;ghl;L fl;lisr; rl;lk; kw;Wk; xOq;Ftpjpfs;

2003 ,yf;fk; 9 If; nfhz;l Efu;Nthu; eltbf;if njhlu;ghd mjpfhur; rl;lk;

nghJ tpahghu Mizf;FOr; rl;lk;

 Copau; rl;lk;

 Copau; rl;l tzpfnkhd;wpy; Kf;fpaj;Jtk; tfpf;Fk; Kiw gw;wpajhd jfty;fisj;

jpul;Ltjw;F MNyhrid toq;fTk;.

 Copau;fs; / gzpahsu; Ntiynra;Ak; #oy; kw;Wk; mjd; ghJfhg;G njhlu;ghd

xOq;F tpjpfs; ,q;F Kf;fpakhFk;.

cjhuzkhf : 1942 ,yf;fk; 45 If; nfhz;l njhopw;rhiyf; fl;lisr; rl;lk;

1934 ,yf;fk; 19 If; nfhz;l Copau; el;laPl;Lf; fl;lisr; rl;lk; - Copau;

Ntiy nra;Ak; kzpj;jpahyq;fs; ,q;F Fwpg;gplg;gl;Ls;sd.

regulation of employement & remuneration act No 19 of 1954 (SOES)

Nkyjpf nfhLg;gdT njhlu;ghd rl;lk;

Ntiy nra;Ak; Rw;whly; njhlu;ghd rl;lk;

Copau; ghJfhg;Gr; rl;lk;

 thbf;ifahsu; ghJfhg;G

 thbf;ifahsu; ghJfhg;Gf;fhd xOq;F tpjpfs; / rl;lg; gpd;dzp njhlu;ghd

tpguq;fis jpul;Ltjw;F khztiu topg;gLj;jTk;.

 tzpfg; Nghl;b mjpfupg;gpd; fhuzkhf tzpfr; re;ijia ntw;wpnfhs;tjw;F gy;NtW

re;ijfs; nghUj;jkw;w tifapNy re;ijiag; gad;gLj;Jtjpd; fhuzkhf

thbf;ifahsu;fs; rpy ,lu;ghLfSf;F Kfq;nfhLf;f Ntz;ba epiy cUthfpd;wJ.

,jd; fhuzkhf thbf;ifahsu; cupikfisg;g; ghJfhg;gjw;fhd rl;ljpl;lq;fis

murhq;fk; Nkw;nfhs;syhk;. ,q;F rl;lg; ghJfhg;ig Vw;gLj;jp thbf;ifahsiu

mwpTWj;JtNj thbf;ifahsu; ghJfhg;G vd;W Fwpg;gplg;gLfpd;wJ.

cjhuzk; : gz;lq;fspd; juj;ijf; Fiwj;jy;> fyg;glk;> msit epWit Nkhrb>

jtwhd tpsk;guq;fs; Nghd;w jpwe;j nghUshjhuj;jpd; fhuzkhf gy;NtW gz;lq;fs;

ehl;bw;Fs; vLj;J tug;gLtjhy; jd; juj;ij fl;Lg;gLj;jy; rpf;fyhf ,Uj;jy;.

thbf;ifahsUf;F ,it gw;wp Nghjpa tpsf;fkpd;ik Nghd;wd.

 jur;rhd;Wg;gLj;jy;

 tzpfnkhd;iw elj;jpr; nry;Yk; NghJ Jizr; Nritahd jur;rhd;W njhlu;ghd

jfty;fis Njbawptjw;F khztu;fSf;F topfhl;lTk;.

cjhuzk;;: SC, ISO, HACCP Nrjdj;jpd; juj;ij cWjp nra;jy;. (organic certifica-
tion)

 kf;fSf;Fk;> #oYf;Fk; ghJfhg;ghdjhf cw;gj;jpia Nkw;nfhs;Sjy;.

cjhuzk; : ghJfhg;ghf Ntiy nra;Ak; #oy;> Ngz;jF jd;ik> #oiyg; ghJfhj;jy;.

 tzpfnkhd;iw elj;Jtjw;fhf Jizr; Nritahf Mtzq;fspd; (documentation)
Kf;fpaj;Jtk; kw;Wk; mJ njhlu;ghd jfty;fis Njbawptjw;F topfhl;lTk;.
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gpd;tUk; tplaq;fs; njhlu;ghf mtjhdk; nrYj;jTk;.

 gjpT nra;jy;  ,wf;Fkjp Mtzk;

 Vw;Wkjp Mtzk;  cWjpg;gLj;jy;

 gjpT nra;jy;

tzpfnkhd;iw gjpTnra;ifapy; tzpfj;jpd; ngaiu rl;luPjpahf;Ftjw;fhf gjpT

nra;jy; Ntz;Lk; vd;gij tpsf;Ff. tzpfnkhd;wpid gjpT nra;tjd; %yk; gpd;tUk;

mD$yq;fis mile;J nfhs;syhk; vd;gij vLj;Jf; fhl;Lf.

 tzpfj;jpd; cupikia cWjpg;gLj;Jjy;

 tzpfj;Jf;F jdpj;Jtk; fpilf;fg;ngWjy;

 fld; ngw;Wf; nfhs;tjw;F ,yFthf ,Uj;jy;

 tzpfnkhd;iw elj;Jk; NghJ tuNtw;Gf; fpilj;jy;

 mur mDruiz ngw;Wf; nfhs;tjw;F jFjpaha; ,Uj;jy;.

 rl;luPjpahd ghJfhg;Gf; fpilj;jy;

 ,wf;Fkjp Mtzk;

gz;lq;fis ,wf;Fkjp nra;Ak; nraw;ghl;bid rl;luPjpahf Nkw;nfhs;Sk; NghJ

mtrpag;gLfpd;w Mtzk;> xOq;F tpjpfspd; Kf;fpaj;Jtj;jpid njspTgLj;Jf.

 ntspehLfspypUe;J ,wf;Fkjp nra;ag;gLk; gz;lq;fs; njhlu;ghd ek;gpf;ifia

cWjpnra;tJ ,jd; %yk; vjpu;ghu;f;fg;gLfpd;wJ vd;gij vLj;Jf;fhl;lf;$ba

cjhuzq;fis Kd;itf;fTk;.

cjhuzk;: Fj;jif Mtzk;

cs;slf;fk; njhlu;ghd Mtzk;

 Vw;Wkjp Mtzk;

cWjpg;gLj;Jjy;

Vw;Wkjp nra;ag;gLk; gz;lq;fs; njhlu;ghf Fwpj;j Mtzq;fs; Kf;fpakhFk;.

cjhuzk; : Rfeyr; rhd;wpjo;

cWjpg;gLj;Jjy;

 nghUshjhur; nraw;ghl;bw;fhf tzpfj;ij nrk;ikahf;Ftjw;fhf cWjpg;gLj;jy;

Kf;fpakhFk;. ,jd; %yk; cw;gj;jpapd; ek;gpf;if cWjpg;gLj;jg;gLtJld; gz;lq;fspd;

rl;lj;jd;ikAk; ghJfhf;fg;gLk;.

cjhuzk;: nghjp nra;jy; (packaging)> gz;l tpgur; rPl;L (labelling)

 Vw;ghl;nlhOq;F (logistics)

tzpfr; re;ijnahd;wpYs;s Muk;g cw;gj;jpfs; (primary products) Njitaw;wpUg;gpDk;

tzpfr; re;ijapd; nraw;ghl;Lf;Fj; Njitahd Vida NritfisAk; njhlu;G nfhz;L

mjid epiyahf elj;jpf; nfhz;Lk;> thbf;ifahsu; Njitiag; G+u;j;jp nra;Ak;

nraw;ghl;bid Kiwahd Vw;ghl;bd; fPo; ftdj;jpw; nfhs;syhFk;. gpd;tUk; tplaq;fs;

njhlu;ghf ftdQ; nrYj;jTk;.

 Nghf;Ftuj;J

 fsQ;rpag;gLj;jy;

 Muha;r;rp kw;Wk; mgptpUj;jp

 Nghf;Ftuj;J

ahjhapDk; Xuplj;jpypUe;J gpupnjhU ,lj;Jf;F gz;lq;fs; kw;Wk; Nritia nfhz;L

nry;tjw;Fk; mjw;fhd #oy; epiyikfisAk; Nghf;Ftuj;J vdf; Fwpg;gplyhk;.

 Jizr; Nritnahd;whf Nghf;Ftuj;jhdJ Kf;fpa gzpfis Mw;Wfpd;wJ vd;gij

njspTgLj;Jf.
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 cw;gj;jpr; nrad;Kiwf;fhd %yg;nghUl;fis Fwpj;j fhyj;jpy; ngw;Wf; nfhLj;jy;.

 Copau; Nghf;Ftuj;J

 cw;gj;jpfis tpidj;jpwdhdthW tpepNahfk; nra;jy;

cjhuzk;: ngUe;njU> Gifapujk;> Mfha khu;f;fk;> ePu;topg; Nghf;Ftuj;J %ykhf

 vdpDk; xt;nthU tzpfr; re;ijf;Fk;; Njitahd Nghf;Ftuj;Jr; Nritfspy;

khw;wkpy;iy vd;gijj; njspTgLj;Jf.
 fsQ;rpag;gLj;jy;

tzpfj;ij elj;Jtjw;F fsQ;rpag;gLj;jy; Kf;fpak; vd;gjw;fhd fhuzpfis
Kd;itg;gjw;fhd re;ju;g;gj;ij Vw;gLj;jpf; nfhLf;fTk;.
 tzpfnkhd;Wf;F mtrpakhd %yg;nghUl;fisg; Nghd;W KbTg;gz;lq;fisg;

gupkhw;wk; nra;Ak; NghJk; fsQ;rpag;gLj;jy; Kf;fpakhf fhzg;gly;.
 cw;gj;jpg; gz;lq;fSf;Nfw;g fsQ;rpaq;fSk; NtWglNtz;Lk;.
 Nfs;tp> epuk;gy; Mfpatw;iwr; rkkhfg; Ngzp tUjy;.
 cw;gj;jp eltbf;iffs; fhyfhyk; Nkw;nfhs;sg;gLfpd;w nghOJ mtw;iwf;

fsQ;rpag;gLj;jp itj;jy;.
 nkhj;jkhf fsQ;rpag;gLj;jp itj;Jf; nfhs;sy;.
 tpNrl fhyq;fspy; re;ijf; Nfs;tpia G+u;j;jp nra;jy;

 Muha;r;rpfSk; mgptpUj;jpAk;
 Neubahf re;ijf;Fg; nghUj;jkpy;yhtpl;lhYk; gz;lk; tzpfr; re;ijapy; epiyahf

,Ug;gjw;F Muha;r;rpfSk;> mgptpUj;jpAk; mtrpankd;gij vLj;Jf; fhl;Lf.
 rpw;wsT kw;Wk; kj;jpa ju tzpftpayhsu;fSf;fhf Njrpa tsk; kw;Wk; re;ijfs;

njhlu;ghd Ma;Tfis elj;jp mjd; ngWNgw;iw ngw;Wf; nfhLj;jNy Muha;r;rpfs;
%ykhf Nkw;nfhs;sg;gLfpd;wJ vd;gij njspTgLj;Jf.
Muha;r;rpr; Nritapd; nghOJ epiwNtw;wg;glNtz;ba gzpfs; njhlu;ghd jfty;fis
Njbawptjw;F xj;Jiog;G toq;Ff.
 cw;gj;jp nra;aNtz;ba gz;lk; kw;Wk;; Nritapid mwpe;J nfhs;sy;.
 cw;gj;jpr; nryTfisf; Fiwj;Jf; nfhs;Sk; topfs;
 cw;gj;jpapd; juj;ij mgptpUj;jp nra;Ak; Kiw
 tzpfr; re;ij ,ilntspia cWjpg;gLj;jpf; nfhs;Sk; Kiw
 etPd njhopDl;g cj;jpfs;
 tpiy epUzak; kw;Wk; Copau; tpisjpwid mgptpUj;jp nra;jy;.

 Muha;r;rpr; Nritfis toq;Ffpd;w epWtdq;fSf;fhd cjhuzq;fs; rpy.
 ifj;njhopy; mgptpUj;jp rig
 Njrpa nghwpapay; Muha;r;rp kw;Wk; mgptpUj;jp epWtdk;
 Njrpa nghjpaply; epiyak;
 gy;fiyf;fofj; njhFjp

 fhg;GWjp
tzpfnkhd;wpw;fhf fhg;GWjp mtrpak; vd;gJ njhlu;ghd tplaq;fis Kd;itg;gjw;F
top mikj;Jf; nfhLf;fTk;. fhg;GWjpapd; fhuzkhf tzpfj;jpd; kPJs;s ghjpg;Gf;fis
Fiwj;Jf; nfhs;syhk; vd;gijj; njspTgLj;Jf.

 fhg;GWjpapd; %yk; tpahghuj;Jf;F gpd;tUk; mD$yq;fs; fpilf;fg;ngWfpd;wd
vd;gij njspTgLj;Jf.
 tzpfj;Jf;F jP> fs;tu;> nts;sk; Mfpaw;why; Vw;glf;$ba Nrjj;jpw;F gzuPjpahd

ghJfhg;igg; ngw;Wf; nfhs;sy;.
 fhg;GWjpapd; %yk; tzpfj;jpd; njhlu;e;Nju;r;rpj;jd;ik fhzg;gLfpd;wJ vd;gij

njspTgLj;jTk;.
 tzpftpayhsu;fSila nghWg;Gf; fhzg;gLkhapd; mg;nghWg;Gf; $wYf;fhfTk;

fhg;GWjpnahd;wpid ngw;Wf; nfhs;syhk; vd;gijj; njspTgLj;Jf.
 njhlu;ghly;
 tzpf eltbf;iffspd; NghJ njhlu;ghlypd; Kf;fpaj;Jtj;ij njspTgLj;Jf.
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 Ntiy nfhs;Nthu;> Ntiyahl;fspd; njhlu;Gfis elj;jpr; nry;tjw;fhf
 tpw;gid> mgptpUj;jpfSf;fhf
 tzpff; nfhLf;fy; thq;fy;fspd; NghJ Fwpj;j jug;gpdUld; fUj;Jg; gupkhw;wk;

nra;J nfhs;tjw;fhf
 khdpl kw;Wk; ngsjPf tsq;fis Kiwahf Kfhikj;Jtk; nra;tjw;fhf
 njhlu;ghly; Nkw;nfhs;sg;gLk; Kiwfs;
 fijj;jy;
 fye;JiuahLjy;
 njhiyNgrp
 fbjk;
 kzp xyp
 thndhyp
 njhiyf;fhl;rp
 mwptpj;jy;
 njhiyefy;
 kpd;dQ;ry;
 ,izak;

gpujhd nrhw;fs; / vz;zf;fU:

² Jizr;Nrit - supporting services

 Fj;jif - leasing

 Copau; rl;lk; - labour laws

 Vw;ghl;nlhOq;F - logistics

 Mtzq;fs; - documentation

 xOq;Ftpjpfs; - regulation

jutpUj;jp cs;sPLfs; :

² Jizr; Nrit njhlu;ghd gpuRuq;fs;> rQ;rpiffs;> E}y;fs;

 tq;fpfshy; ntspaplg;gl;Ls;s fld; njhlu;ghd gpuRuq;fs;

 Fj;jif epWtdq;fshy; ntspaplg;gLfpd;w Jz;Lg;gpuRuq;fs;

 thbf;ifahsu; ghJfhg;G rl;lg; gpujpfs;

 thbf;ifahsu; rl;lq;fs; mlq;fpa fbjq;fs; / E}y;fs;

 Rfeyr; rl;lk;

fzpg;gPL> kjpg;gPl;bw;fhd mwpTWj;jy;fs;:

² tzpfnkhd;iw elhj;jpr; nry;tjw;Fj; Njitahd Jizr; Nritfis ,dq;fhzy;.

 tzpfnkhd;iw ehlj;jpr; nry;ifapy; gpd;gw;w Ntz;ba xOq;F tpjpfis ,dq;fhzy;.

 ,wf;Fkjp> Vw;Wkjp Mtzq;fspd; Kf;fpaj;Jtj;ij mwpe;J nfhs;sy;.

 tzpfnkhd;wpid elj;jpr; nry;Yk; nghOJ Nghf;Ftuj;J> fsQ;rpag;gLj;jy; kw;Wk;

Muha;r;rpfspd; Kf;fpaj;Jtj;ij njspTgLj;Jjy;.



123 Mrpupau; topfhl;b

nghwpapay; njhopDl;gtpay;juk; - 13

nghwpapay; njhopDl;gtpay;

juk; 13

nrad;Kiwr; nraw;ghLfs;.








